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biiMm Ma3MyHbIH >kKaHapTy aschiHaa (7-9-cbiHbINTap) «XHUMHUSD» OKY MOHIH
OKbITy OOMBIHILIA OAICTEMENK YCBIHBIMAAp. OMAICTEMENIK YChIHBIMAAp. - AcTaHa:
bl. AnTeiHCapuH aThIHAAFBI ¥ ATTHIK O11iM akagemuscel, 2018. — 1366.

MeToauueckre peKOMEHAANU [0 M3YyYEHHUI0 y4eOHOro mnpeamera «XuMusi»
(7-9xnaccel) B pamkax OOHOBIEHHUS COJAEp)aHUs 0Opa3oBaHHs. MeToaudeckue
pexomenaanuu. - Acrana: HAO umenu . Anteincapuna, 2018. — 136c¢.

OJIICTEMENIK  YChIHBIMJAApJAa  OLIIM  Ma3MyHBIH  JKaHApTy  asChIHJIA
(7-9-cbiHbinTap) «XUMHUS» TIOHI OKY OarnapiaMachlHbIH EpeKILETiKTepl, IOH/II
OKBITYJIbl YHBIMIACTHIPYIbIH (opManapbl MEH oaicTepi, KbICKa MEp3iMl Kocmap
JMalbIHIAy JKOHE KpHUTepHaJibl Oaranayibl YHBIMIACTHIPY OOMBIHILA OJICTEMEIIK
YChIHBIMJIAp OepiiareH, 7-9-ChIHbINTAD YIIIH «XUMUS» TMOHI OOWBIHIIA KbICKA
Mep3IM/I1 JKOCTapaap/IbIH YJITICl YCHIHBUIFaH.

OJiCTeMeNiK YChIHBIMAAp OutiM Oepy YHBIMIApBIHBIH OacIIbUIaphl MEH
KbI3METKepJiepine, 611iM 6ackapManapbIHbIH Oaclibuiapbl MEH IICKEpIIepiHEe, XUMHUS
MYFaJiMJIepiHE JKOHE MEKTeNTe OKy TPOIECiH Kocmapiay MaceJeciMeH
allHaJIBICaThIH MYIETI1 TyJIFajgapra OarbITTalIFaH.

B MeToauueckux peKOMEHAAUMSIX pacCMOTPEHbl OCOOEHHOCTH Yy4ueOHOU
nporpammel «Xumusi» (7-9 kiaccel) B paMkax OOHOBJIEHUS COAEpKaHUsl, (POPMBI U
METOJbl OpraHu3aluyd OO0y4yeHHUs ydeOHOro npeaMmera «XHUMHs»; METOAUYECKHE
pEeKOMEHJaluMu 1o  pa3paboTKe KpAaTKOCPOYHBIX IUJIAHOB M OpraHu3aluu
KPUTEPUAIBHOIO OIIEHUBAHHUS; MPEACTaBICHbl MPUMEPHBIE KPATKOCPOUHBIE IJIAHBI
0 y4eOHOMY IpeaMeTy « XUMUs» 175 7-9 KIaccos.

JlaHHbIE METOAMYECKHE PEKOMEHIAIMU aJ[PECOBaHbl PYKOBOJIUTENISIM U
paboTHUKaM OpraHu3aluil 00pa30BaHUs, HauyaJbHUKAM U METOJUCTaM YMpaBICHUIM
oOpa3oBaHMs, YYUTEIsIM XUMHUU U BCEM, KTO HHTEPECyeTcs BOIPOCAMU
IJIAHUPOBAaHMS 00Pa30BaTEIHLHOIO MPOLIECca B IIKOJIE.

© bl. AnTeiHCapyH aThIHIAFBI

Y nTThIK OimiM akamemuscel, 2018.

© HanmonanbHas akajgeMus 00pa3oBaHUs
uM. 1. Antsiacapuna, 2018.



Kipicne

Kazakcran PecnyOnukaceinbiy Ilpesunenti H. HazapGaeBThiH 2018 KbUTFbI
10 xkaHTapaarbl « TepTIHILT OHEPKICINTIK PEBOJIIOLMS KaFJalbIHAAFbI JaMY/IbIH JKaHa
MYMKiHIIKTep1»  aTThl  Kaszakcran  xankeiHa  JKommayeinma  «bunim  Oepy
OarapiaMaapblHBIH HET13T1 OachIMIBIFBI ©3repicTepre yHemi OediM 001y >KOHE
KaHa OUTIMJII MEHTepy KaOUIeTiH AaMbITy OOJyFa THIC», - JIET aTtamn KepCeTim, OiaiM
OepyniH OapiblK ACHrediHAe MaTeMaTHKa >KOHE >KapaTbUIBICTaHY FhUIBIMIAPBIH
OKBITY CalachlH KYLIIEHTY KepPEeKTIriH alTThl [1].

byrinri tanga Oumim Gepy JKyieci TyOereiisii jkaHaimia oWjiayra HeTi3eNreH
ipremni pedopManap Ke3eHiHe Kajgam O0acThl.

binim Oepy xyiieciHae jkacajblll jkaTKaH pedopMmanap OapibIK AeHrennepaeri
OUTIM Ma3MYHBIH JKaHApTyFa JKOHE OCYIIH TYPAaKThl JaMy KE3CHIHE OTyre
OarpiTTasirad. OchkIFaH OaiJIaHBICTHI JKAIMBl OpTa OLIIM OepyliH OapiblK MoHIEP1
OOMBIHIIIA )KaHAPTHUIFAH Ma3MYHJIaFbl YITUIIK OKYy OaraapiamManapbl 931pJICH 1.

JKanapTelmran Ma3MyHJIaFbl OKYy OarjapiiamMasiapbl — OYTIHI1 KYHHIH Tajla0bIHa
caii OoJyamak YpHakThIH CYPaHBICHIH KaHAFAaTTAHIBIPATHIH THIH OaFaapiiama. AJFar
peT OKy JKocmapbl Oenrun Oip Outim Oepy maTepuanblH Oepyre emec, KyTiJIeTiH
HOTIDKEJIEp KyheciHe OarbITTAIFaJIbIN OTHIP.

Kanapteimran ~ OUTiIM ~ Ma3MyHbBl  OOWbIHIIA  7-ChIHBINTaH  OacTan
KapaTbUIbICTaHy-MaTeMaTUka [HUKTHIH, «Dusukay, «buomorus», «Xumusy,
«'eometpus», «Anredpa» xoHe «l'eorpadus» moHAEpl KaTap OKbITHUIAAbI. SIFHHU,
QFAIIKbl peT «XWMHUS» TIOHIH OKBITY 7-CBHIHBINTaH OacTtamanbl. «XUMHUS» TOHIH
KAHAPTHUIFAH Ma3MYH/]Ia OKBITY OKYIIbUIAPFa XUMUSIIBIK MPOIIECTEP/IIH MaFbIHACHIH,
HETI3r1 3aHaap MEH 3aHABUIBIKTap/bl TYCIHIN, OJapjbl IIBIHAWBI eMipJe Kayircis
KOJIJIaHa aJlyFa, COHBIMEH KarTap, HKCIEPUMEHTTIK JKOHE TIKIPUOENTIK JaFbUIapbIH
JaMBITyFa HET13/1eJITeH.

biiM Ma3MyHBIH XKaHApTy asdcbiHAa (7-9-chiHbINTapaa) «XUMHUSD OKY MOHIH
OKBITY OOWBIHILIA 9ICTEMENIK YChIHBIMAAMaZa >KaHApTbUIFaH OUIIM Ma3MYHBI
KarJalblHAa TOHJ1 OKBITYAbl YUBIMIACTHIPY, Oarajiay KpHUTEpUWJIEPIH Kacay
OOMBIHIIIA 9JIICTEMENIK YChIHBICTAp Oepy.

ConbIMEH KaTap, «XWUMHs» TIOHIH OKBITY MEH OKyJda TIeAarornKajIbiK
TEXHOJIOTHSUTAp ~ MEH  OJIiCTepAl  KOJJaHy,  aKnapaTThIK-KOMMYHHKAITUSITBIK
TEXHOJIOTHUSJIAPIbI CHT13yA1H THIMII *KOJIJIAPBIH KYIICHTY, OKBITYAaFbl CAaHJIBIK O171iM
Oepy pecypcTapblH KOJIJIaHy OOMBIHINIA YChIHBIMAAMaJap OepisireH.



1 Binim ma3myHbIH kaHapTy asicbiHAA (7-9-cbiHBINTapAa) «XHMHA» MIHI OKY
O0araap/jiaMachbIHbIH epeKIeTiKTepi

butiMm Ma3MyHBIH KaHapTy, OIpiHIII Ke3ekTe, opTa OuriM OepyaiH ©31HIIK
MOJIEIIH, OHBIH KYPBUIBIMBIH, Ma3MYHBIH, OKbITY MEH TOpOHuesey TOCUIACPIH KoHE
OJIICTEpIH KalTa Kapay, OLIIM aldylIbUIapiblH JKETICTIKTEpiH Oaranay/blH TyOereii
KaHa OKYHWeciH eHrizy Oousbin TaObumaabl. biniM  Oepy Ma3MyHBIH >KaHapTY
meHOepiHae ic-lmapajgap KelIeHIHIH OapiiblFbl  JKeKe TYJIFaHbIH  YiJjecimal
KaJIBINTACYbl MEH JaMybIHA KOJaiIbI O11iM Oepy KeHICTITIH KypyFa OarbITTaFaH.

Kazakcran PecmyOmukacet bimiM  koHEe  FBUIBIM ~ MHUHHCTPI  MIHACTIH
aTkapymblchiHbIH, 2017 sxputrbl 25 kazanmarbl Ne 545 OyiipblFbIMEH OEKITIITEH
«Heri3ri opra OutiM Oepy JeHTEHiHIH 7-9-ChIHBINTAphIHA apHAIFAH «XHUMHUS»
MOHIHEH >KaHApThUIFaH Ma3MyHJIaFbl YITUTIK OKy Oarmapmamacel» Kaszakctan
Pecnybnukacer Ykimerinig 2012 xbputrel 23 Tambiaarbl Ne 1080 kayibickIMEH
oekitinren OpTta 611iM OepyaiH (OacTaysllll, HETI3r OpTa, Kbl opTa OuTiM Oepy)
MEMJICKETTIK >KaJIIbIFa MIHJICTT]I CTaHAAPThIHA COMKeC d31pJieHTeH [2].

Herisri opra OutiMm Oepy neHreiHiH 7-9-ChIHbINTapblHA apHAJIFaH «XUMHUI»
MOHIHEH >KaHApThbUIFaH Ma3MYHJIaFbl YJITUIIK OKYy OarqapiiaMachbIHBIH KYPBUIBIMBI
KOJIIAHBICTAFbl OarjapiamMajaH esremie. «XuMUs» OKYy IMOHIHIH 7-9-chIHbINTapFra
apHanrad 2013 KpUIFBI  JKOHE JKAaHAPTBUIFAH Ma3MYHJIaFbl  VATUIIK  OKY
O6argapiamacbiHbIH (2017 K.) KYpBUIBIMBIHBIH CaJibICTRIpMaibl Tajaaybl 1-kectene
OepinreH.

l-kecte — «Xumus» oKy moHiI OoibiHma 2013 >KbUIFBI JKOHE KaHAPTHUIFAH
Ma3MYHJIaFbl YITUTIK OKY OaFapiiaMaliapbl KYPBUIBIMBIHBIH CaIbICTHIPMAIIbI KeCTeCl

Heri3ri opra 06ij1im Oepy aenreiinin | ZKaHapThLJIFAH Ma3MYHIAFbI YJITUIIK OKY
5-9-chIHBINITAPHI YIIIH TUNTIK OKY | OaraapjaMachblHbIH KYpbLIbiMbI (2017)
O0armapaamacsl (2013)

1. Tycinik xaT 1-tapay. XKanmbl epexenep

2. Oky noHiHiH 0a3ansIK OLTiM 2-tapay. « XMMUs» MOHIHIH Ma3MYHbIH
Ma3MYHBI yIUBIMIACTHIPY

3. OKyILIbUIapbIHBIH JaNHbIH/IBIK 3-tapay. OKy MakcaTTapbIHBIH XKYyHecl

JeHreline KOMbIIaThIH TaJanTap

Heezizei opma 6inim 6epy Oeneetiinin
7-9-colnbinmapvina apHanean « Xumus» oxy
NOHIHEH HCAHAPMBLIZAH MASMYHOARbL
Ya2iniK 0Ky 6a20apaamacvlHa KOCbLMuia
Heri3ri opra 6i1iM 6epy JeHreiiHiH
7-9-chIHBINTAPbIHA APHAJIFAH « XHAMHUSI»
MOHIHEH JKaHAPTHUIFAaH Ma3MYH/IaFbl YITLIIK
OKy Oar/iapyiaMachlH XKY3€re acblpy
OOMBIHIIIA Y3aK MEP31M/JI1 KOCTap

XKanaptouriran OutiM Oepy aschiHaa «XUMHSD OKY MOHIHIH!
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— TIOH Ma3MYHBIH 1PIKTEY I1H MUBIPIILIKTHUIBIK KaFUIAThI;

— TaHbIM 3aHAbUIBIKTAPbIHA HET13/ICJITEH KOHE MOHHIH HEFYPJIbIM MaHBI3JIbI 1C-
opekeTTepiMeH (HOTHIXKETEPAiH OJIIEeM/IUIIr, PENPOAyKTHUBTIICH IIbIFapMaIlbUIbIKKa
JEHIHT1 OKY OpEKETTEepiHIH OapiibIK TYpPJIEpIH €CEeNKe ajly) KIKTEIETIH OKY
MaKCaTTapbIHBIH UEPAPXHUSCHI;

— OUTIM JIeHrensepi koHe OKYy Kypchl OOMbIHA TTOH MaKcaTTapbIHBIH O1p13ILIIr
MoHapaJIbIK OalIaHbICThI OaphIHILIA AHBIK ECKepyTre MYMKIHAIK Oepyi;

— MOHAEPiH OeiMIepl MEH TaKbIPHINTapbl MA3MYHBIHBIHBIH 3aMaH TajlaObIHA
COMKECTIr, QJeyMEeTTeHY AaFAblIapblH KaJbINTACTHIPYFa OAFbITTadybl YITLIIK OKY
OarapiiaMachlHBIH epeKIIeNnikTep 00bin TabbIams! [3].

«['eorpadus», «buonorus», «Puzuka» xkoHE «XUMHUS» OKY MOHICPIHIH
7-ChIHBITITA OKBITBUIBIIT ~OacTaybl FBUIBIMH JKapaTbUIBICTaHy OuliM  OepyniH
Y3IKCI3/IrH caKTay MYMKIHIITIH KaMTaMachl3 eTefdl. YJTUNK OKYy JKOCHapbl ap
MIOHHIH Ma3MYHBIH OHE OUIIM ajymiblIapAblH KOTHUTUBTIK KaOleTTepiHE COMKec
O11IM MEH JIaFblIapbIH aHBIKTAMIBI.

XUMUAIBIK ~ OUTIMHIH ~ ajFalllKbl  TYCIHIKTEpl  Oacraybllll  MEKTENTIH
1-4 combinTapbigaa <«OKapatbuibicTaHy» TIOHIHEH OacTallajgpl Ja, HEri3ri opTa
MEKTEMNTIH 5-6-ChIHBINTAPBIHA KATFACA/IbI.

«KapatpuibicTany» moHi — «buonorus», «l'eorpadusy», «Duszuka» xKoHE
«XuMusl» MOHJAEPIH HET13I1 MEKTEINTEe OKBITYABbIH HET131H Kajayfa, ajlFaH OuliMaepiH
KYHACNIKTI emipiae (yiae, MeKTenTe, TaOWFaT oJieMiHZe) Ke3JeceTiH TalOurar
KYOBLIBICTApbl MEH YAEPICTEPIH TYCIHIIPY, CUIIATTay, OOJDKAy YIIIH KOJJaHy OUTIriH
JaMbITyFa OaFbITTaJIFaH IPOMNEeAeBAUKAIBIK Kypc [4].

Oky TmoHIHIH MakcaTel OUTIM  alylIbulapAblH ~ OOWBIHAA  FBUIBIMU
KapaTbUIbICTaHy OUTIMIH, TaOUFAT TIEH KOFaMHBIH ©3apa OailIaHbIChl, 3aHIBUIBIKTAP
Typalibl YFBIM MEH TYTaC Ke3Kapac KaJbIITACTHIPY, aliFaH OUTIMIEPIH KYHAEIIKTI
eMipJieri TaOUFu KyObLIbICTap MEH MpOLECTepAl TYCIHAIpY, cunaTrTay, 0okay YIIiH
KOJIJITaHy OUTIKTEPIH IaMbITy OOJIBITT TAOBLIA IbI.

bacraypiil  chiHBINTapAa OUlIM — anmymibulap  «3arTap KOHE  OJlapblH
KacueTTepl», «3aTTap IbIH XKIKTENIy1», «3aTTap/IblH Maiga 00JIybl dKoHE OJIapAbl aly»,
«Ou1 TaburaTTarsl npouectepy, « Tipl TabuFaTTarsl MPOLECTEP» TIPI3/l YFbIMAAPMEH
TaHBICAJbI, COHBIMEH KaTap OakplIay MXKOHE SKCIEPUMEHT >KacayJblH aJFallKbl
JaFplIaphl KaJbIITacaabl JKoHE OiTiM allylibuiap XUMUSHBIH JaMybl MEH MAaHBI3bI
Typalbl OUTeIi.

2-CBIHBIITA:

«3arrap KoHE OJIAPJBIH KacuerTepi» OemiMiHIE: aya; ayaHbIH ajam,
OCIMJIIKTEp MEH >KaHyapiiap YIIiH MaHbI3bl, ayaHbIH KacueTTepi (Tycl, Uicl); ayaHbIH
arperaTThIK KyHi; )KbUTYOTKI3TIIITIK; ayaHblH 00C KEHICTIKTI TOJITHIPATHIH KACHETI; CY
’KOHE OHBIH (PU3UKAJBIK KACUETTEPl1; CYAbIH arperaTThIK KYiiepl: KaTThl, CYHBIK, Ta3
TOpI3/ll; CYAbIH TaOUFU Ke3Jepi; TaOUFaT pecypcTapbl *oHE OJap/blH KOJIAHbBICHI;
TaOUFaT peCypCTapbliH LIBIFY TEr1 OOMBIHILA KIKTEY TOPI3/1 YFBIMIAPMEH TaHbICA/IbI.

3-ChIHBINTA:

«MeH — 3eprreylliMiH» O6NIMIHAE FBUIBIMH >KaHAJBIKTAp >KOHE OJapJIblH
aJaMHBIH KYHJENIKTI ©MIpiHE ocepl; akmapar Ke3JepiHIH Typjepi; akmapar
KO3/IepIHIH apThIKIIBUIBIKTAPbl MEH KEMILLIIKTEP1; SKCIEPUMEHTTI JKOCHapiay KoHe
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KYPTri3y; IKCHEPUMEHT HOTHXKENEpIH TIpKEy J>KOHE AuarpaMma TYPIHIE KepcCeTy;
KOPBITBIHABLIAP Kacay TIPI3/1 JaFAblaap KaJIbIITACThIPbLIAIbI.

«3arTap JKOHE OJapAblH KacueTTepi» OejiMiHIE: 3aTTap MEH JICHeNep;
3aTTap/bl MIBIFY TErl OOMBIHINA KIKTCY; TAOUFU YKOHE >KacaHIbl JCHEJEepP; 3aTTap/abl
arperarThlK Kyl OOMBbIHINA KIKTEY (KATThl, CYMBIK, a3 TOpi3/i); aya >KOHE OHBIH
Kypambl (KOMIPKBIIIKBUT Ta3bl, OTTEri, a30T, T.0.); ayaHbIH XaHYAbl KOJIJIAUTHIH
KaCHueTl; CyJIbl Ta3zajay Tociaaepi; GUIbTp apKbLIbl Ta3ajJayMeH TaHbICAIbI.

4-CBHIHBITITA:

«3arrap >KOHE OJIapABIH KacHeTTepl» OemiMmiHAe: 3aTTapiblH Kacuerrepi
(KaTTBUIBIK, MOJIIPIIK, CEPIIMILIK, T.C.C); 3aTTapibl KacHETTEpiHE OaiIaHBICTHI
KOJIZIaHY; KYPacCTBIPBUIFAH JKCIEPUMEHT >KOCHapblHA COMKeC KaHa 3aT ally; aaam
TIPIIUTITIHIH TYpPJII cajajapblHAa ayaHbl KOJIJJaHy; ayaHbIH JIaCTaHYblI, ayaHbIH
JaCTaHYbIHBIH TaOWFU >KOHE J>KacaH[bl Ke3Jepl; aya Ta3allbIFbIH CakTay; ayaHbl
Ta3apTy KOJIAPhl; ayaHbIH OPBIH aybICTBIPYHI; CY/ABIH JJACTaHY Ke31epi (TYPMBICTHIK,
OHJIIPICTIK, aybUIIAPYyalllbUIbIK); TYPJl 3aTTaplblH CyAaFbl EpIrillTirl; Maiaansl
Kaz0anap (O6op, Ty3, 9KTac, ca3, MyHai, rpaHuT, Kemip, Taburu ra3); KazakcraHHbIH
HET13T1 nmaigansl Kaz0aaaphl OHIPIIETIH KEH OPbIHAPbIH OKUIBI [4].

Heri3ri opra Mekren aeHreiliHiH S5-6-ChIHbINTapblHAaFbl «KapaTbUIbICTAaHY»
OKy MOHIHIH «3aTTap >XoHE Marepuaijap» OediMIHIE 3aTTaplblH KYPbUIBICEI MEH
KaCUETTEPIMEH; 3aTTap/AblH KIKTEIYIMEH; 3aTTap/blH Maiia O0JIybl JKOHE 3aTTap/bl
aJTy JKOJIIApbIMEH TaHbICAIbI [S].

«Tipi xoHe o1l TaburaTTarbl yAepicTep» OeINIMIHIE ol KOHE Tipi TaburarTta
OOJaTBIH MPOIIECTEP Typajibl 0ACTAYBIII CHIHBITNITA AJIBIHFAH OUTIMIIEPIH TEPEeHICTE/I.

«KapatbuiblcTaHy» KypChIHAH ajbIHFAaH O17IM HEri3rl MEKTENTIH «XUMUD)
KYPCBIH/JIA KaJIFAChIH Ta0aIbl.

«XuMus» OKY MOHIH OKBITYIBIH MaKCaThl:

- 3aTTap MCEH OJIAPABIH alWHaJBIMBI, 3aTTap KAaCHUETTEPIHIH, ONApJbIH KYpPaMbl
MEH KYPBUIBICBIHA TOYEJIUTITIH TYCIHAIPETIH 3aHAap MEH Teopusiiap Typajbl OLIM
KYHWECIH KaJbITaCTHIPY/IbI;

- 3aTTap KOHE XUMUSUIBIK peakuusiap Typaubl OUTIMIH eMmiple maiizanaHy
OUTIKTEPiH MaMBITy bl Ke3aeni [6].

KyTinerin Hotmxkenep OuniM Oepy callaChIHBIH E€PEKIIETITiH €CKEPE OTBHIPHII
o3ipyeHesl, On e3apa OailnaHpicThl OipHemie moHAepal OipikTipeni. Temenperi
cyperTe «XUMUs» OKY MOHIH OKYy/IaH KYTIJIETIH HOTHXeep OepuireH (1-cyper).

XuMHUS IOHIH OKY/AbI asAKTAay OapbIChIHAA OiJIiM
ajTylmbLIap OiIin IbIFaabI:

XUMUSJIBIK peaknusijiap Ke3iHjae 3aT Maccacbl MeH
IHEPIrUSHBIH CAKTAJY 3aHJAapPbIH




3aTTapAbIH ATOMIAPMEH MOJICKY.1AJIaPbIHbIH
KYPBLIbIMBIH, XHMHSJIBIK PeaKnus 0apbIChIHIA 3aTTapAbIH
KacHeTTepiHiH e3repyi TypaJsbl

XUMHSJIBIK PeaAKIUSHBIH KbLIaM/IBIFbIHBIH dPTYPJIi
JKaFaaiia e3repy 3aHAbLIBIKTAPbIH

XHMHSJIBIK peaKIMsIapabl AKYPri3y epe:xesepin, emMip
MeH KOPIIAFaH OPTa Kayinci3airi ymiH TeXHuKa
Kayinci3airi epesxkesiepin cakTrayabl

— —_———

IKCNEPUMEHTTEP/I )KOCIAPJIayAbIH FHIJIBIMM JMicTepi

XHMHSJIBIK NPOLECTEP MEH 0JIAPABbIH 3aHAbLIBIKTAPbIH
00JIKay KIHe TYCIHAIPY YIIiH XMMHUSIHBIH 0aCThI
3aHABLIBIKTAPBIH KOJIAHY/IbI KoHe Oarasayasl OlnyJiepi
KaxkeT

I-cypet. OKBITYaH KYTIJIETIH HOTHXKEIIEP

«XuMus» OKy IMOHI OOMBIHINIA OKY KYKTEMECi:

1) 7-ceiHbInTa — anTackiHa 1 caraT, OKy >KbUIbIHAA 34 CaFaTThI;

2) 8-ChIHBINTA — aNTaChIHA 2 CaFaT, OKY >KbUIbIHIA 68 CaFaTThI;

3) 9-chIHBINTA — allTaChIHA 2 CaFaT, OKY KbUIbIHAA 68 caFaTThl Kypanbl.

«XuMHus» OKy IMOHIHIH OKY OafrjapiiaMachlHBIH MaMYHbI Kejiecl 5 OeliMHEH
TYpaJbl.

1) «3artapasiy O6JIIeKTepi»;

2) «XUMUSIIBIK pEeaKIUsIIapIbIH )KYPY 3aHIBUIBIKTAPhI»;

3) «XUMHUSIaFbI SHEPTETUKA» }

4) «XuMHs )KOHE KOpIIaFraH OpTay;

5) «XuMHS )KOHE OMIPY.

«Xumus» OKy TMOHIHIH )KaHAPTHUIFaH OUTIM Ma3MYHBI 2-CypeTTe OepijreH.




3aTTapablH, benwekTepi
N
Heriari opTa XUMUANbIK peakumanapablH, XXypy
Ginim 6epy 3aHAablbIKTaphbl )
aeHreninge
«XMUA» OKY Xumusigarbl dHepreTuka
naHi 5 6enimai
KamTiae [ XMus xaHe KoplLuaraH opTa

Xnmus xxaHe emip

2-cypeT. «XuMUsD» OKY MOHIHIH Ma3MYHbI

benimuep Oiny, TyciHy, OUTIK >KOHE HaFapuIap TYpiHAE OEpUIreH KYTUIETiH
HOTIDKEJIEPJIEH TYPaThIH OeTiMIeaepai KaMTHIbI.

AToMm OeleKkTepl MPOTOHIAP MEH HEUTpOHAApIaH >KOHE SJEKTPOHAApJaH
TYpAaThIH SAPOJAH KYPBUIFaH ©3apa OpEKEeTTECETIH dJIeMEHTap OeJIlIeKTep KyieciH
oinmiperni.

MonekynanslK OeJIIeKTep aToM SApoJapblHAH JKOHE OJapibl KOpIIaraH IMIKI
KOHE BaJICHTTI JJEKTPOHAApPAAH KypaliFaH e3apa OPEKeTTECETIH HIIEMEHTap
Oemnmektep xkyiecin Ouraipeni. Ox atoM OeIIEKTEPIHIH SPEKETTECYl HOTUKECIHE
naiiza 6oxanpl. ATOM OeJIIEKTEepIHIH apachlHIAFbl XUMUSUIBIK OailjlaHbICTapIbIH
Taiij1a 00JTybIH BAJICHTT1 DJICKTPOHIAP KY3€re achbipapl.

«3artapapiH OeiekTepi» OesMiHe Taza 3aTTap MEH Kochajiap, 3aTTap]IblH
KYHIHIH ©3repyl, aTOMAFbl 3JEKTPOHAAPABIH KO3FaJIbIChI, 3aTTapAblH (opMyIaiapsl
KOHE XHUMUSJIBIK PEAKIUSUIApIbIH ~ TEeHJACYJepl, MeTalJapAblH OeJCeHIUIIrH
CaJIBICTBIPY KapacThIPbLIA/IbI.

«3arTap by OeIekTepl» 06IIMIHIH TaKbIPBIITAPhl 3-CypeTTe OCpLITeH.

3aTTap.qb|H. GenwekTepi

ATompgap, noHaap ATOMHBbIH, Kypambl
XeHe mMonekynanap MEH KYPbISbIChbI

ATomMpa anekTpoHaapablH Xumumanblk 6annanbicTapabliH
KO3FanbiCbl MEH Tapanybl, Typnepi
aToMaapAaH noHgapablH Kypbinybl

3-cypeT. «3artapablq OeeKTepi» O6IIMIIECIHIH TaKbIPbIITaphI




XUMHSITBIK, peakiust — Oip Hemece OipHerie 0acTanKbl 3aTTapAblH XUMHSITBIK
KypaMbl HEMece KYpbUIBICHI OOMBIHINA OacKa 3aTTapra aiHaIyhI.

XUMUATBIK peaknusiap KYPYiHiH HETi3Ti 3aHAbUIBIKTapblHA TIEPUOATHIK 3aH
KOHE XUMUSUIBIK DSJIEMEHTTEP/iH MEPHOATHIK KeCcTeCl, XUMUSIBIK pPeaKIHsIapIbIH
KIKTENyi, 3aT MAacCaChIHBIH CAKTaJTy 3aHbl, METAAAPIBIH AIEKTPOXUMUSIIBIK KEPHEY
KaTapsbl KaTaJlbl.

«XUMUSIBIK PeaKIMsUIapAbIH JKYPY 3aHIBUIBIKTAphl» O6TIMIHIAE XUMUSIIBIK
peakuusiiap, XUMHUSUIBIK 3JIEMEHTTEpAIH MEePUOATHIK KYHECIHIH KYPBUIBIMBI, KEHOIp
cumnaTTaMajapblH MEPUOATHIK ©3Tepici JKOHE XUMUSIIBIK SJIEMEHTTEP aTOMIAPBIHBIH
KACHETTepl, XUMUSJIBIK OJJIEMEHTTEPJIH TaOuFfH YslacTapbl >KOHE OJIApJIbIH
KAacHeTTepl KapacThIPbUIA IbI.

4-cyperte «XUMUSIBIK PEAKIMUIAPIBIH KYPY 3aHJBUIBIKTAPhD O6MIMIHIH
TaKbIPBINTAPbI OCPIITEH.

XvuMusanbIK peakuusinapabiH Xypy 3aHAbINbIKTapbl

— N

[MepunoaTbiK 3aH xaHe MeTangapabliH
XUMUANBIK ANEKTPOXNMUATBIK KEPHEY
anemMmeTTepaiH KaTapbl

nepuoaThIK XXyNeci

XUMUANbIK peakumanapAbiH 3aT MaccacbliHbIH
Xiktenyi cakrany 3aHbl

4-cypeT. « XUMHUSIIBIK peakIUsIap IbiH KYPY 3aHAbUIBIKTApbI» 00IIMIIECIHIH
TaKbIPHITITAPbI

XUMUSAOAFl DHEPreTHKa — Oyl XMMHSUIBIK peakuusiap, epy Mporectepi,
KpUCTaJIaHy OapbIChIHAA SHEPTUSIHBIH SPTYPJl TYPJEPIHIH ©3repyiH 3epTTeUTIH
XUMUSHBIH OomimMi. XUMHUSAIBIK TEPMOIMHAMUKA TPOIECTEPIH O3MITIHEH XKYPY
MYMKIHIIKTEpT MEH IIeKapaJapblH 3€epTTEW[l, TEPMOIUHAMUKAIBIK KYiie,
TEPMOIUHAMHUKAHBIH 3€PTTEY HbICAHBI OOJIBIN TaObLIAIbI.

TepmomuHaMukara 3epTTey OOBEKTICI TEPMOJUHAMHKAIBIK JKYHe OOJIbIT
TaOBLIaABI, OJI apKBLILI 013 FAphIIITaH OOJIIHICH JCHEICP/IIH KUBIHTHIFBIH TYCIHEMI3,
OJIap/IbIH apachiHJla MAcca kKoHE JKbUTY ajIMacy MYMKIHIIT1 Oap.

Peakuus Ke3iHAe 3aTTaplIblH KYPBUIBIMBI ~ ©3Tepelli KOHE  OJapIblH
KOCBUIBICTapbl ©3repe/ll, XUMHUSIIBIK pEeaKIusira KIpPICETIH 3aTTaplblH Oip Hemece
OipHellle aTOMAAPBIH aybICTBIPY, O1p Kyp/leil 3aTThIH KapanailbiM 3aTTapFa bIIbIPAYHI,
3aTTaplblH PEaKIHMIChIHA OailIaHBICTBI SPTYPJi KYOBUTBICTApPABI KaJaralail ajajbl,
MBICaJIbl, )KbUTY/Ibl OHIIPY, SHEPTUSHBI CIHIPY XKoHE Tarbl OacKaiap.

«XUMUSIIaFbl SHEPTETUKA» 0OJIIMIHJETT TAKbIPBINTAP S-CypeTTe OepisireH.




Xnmuspgarbl aHepreTuka ]

OK30TEPMUSATILIK KOHE KbILLIKbIJ'I,EI,ap MeH
SHOOTEPMUSANbIK Herizaep Teopuschbl
peakuusnap

XUMUAnbIK peakumsinapably, Xumuanblk Tene-TeHaik }
Xblngamablfbl

5-cypet. XUMHUsIIaFbl SHEPreTHKA

«XuUMHUsl KoHE KOpIlaraH opTa» OesMiHIe 3aTTapAblH KIKTENyl, pyAaHbIH
OHJICNTyl, TaOWFaT pecypcTapblH OHAIPY/IH KOpllaraH opTara TUTI3€TIH ocepi,
KBIIIKBIT SKaHOBIpJApABIH Maiiga Oony cebenTtepi MEH OSKOJIOTHSFA  ocepi,
OpPraHUKAJIBIK KOCBUIBICTAPABIH KONTYPJUIITiHIH ceOenTtepl, TaOuraTTarbl KOMIPTEK
alfHAJIBIMBI, CHHTETUKAJIBIK J>KYFBIII 3aTTapAblH KOpIIaFaH OpTara TUTI3ETIH ocepi
KapacThIPbLIA/IbI.

«XuMUS )KOHE KOpIaFaH opTay 0eIIMIHIH TaKbIPBIITAPhl 6-CypeTTe OepiireH.

[ XnmMmunsa xaHe KopluaraH opTa ]

- N\

\ 4

3atTapabiH YKep xumusicol KemipTek xaHe OHbIH
xikTenyi KOCbIbICTapbl XUMUSCbI

6-cypet. XvMHsI )K9HE KOpIIaraH opTa

buoxumus — Tipi xacymanap MEH arF3aapblH XUMUSIIBIK KYPaMbl, COHBIMEH
KaTtap OJapJblH TIPUILIIK OPEKEeTIHIH HETI31HIErl XHUMUSJIBIK MPOILECTep Typasbl
FBUTBIM. «XHUMHUSI JKOHE ©Mip» O6IlMIHAEe XUMHUIBIK JJIEMEHTTEpP >KOHE ajaam
ar3achIHIArbl KOCIajgap, a3bIK-TYJIK KYpPaMbIHAAFbl KOPEKTIK 3aTTap, ajaam
ar3aChIH/IaFbl XUMUSIIBIK DJIEMEHTTEP KapacThIPhLIa IbI.

«XuMusl )koHE eMip» 06TIMIHIH TaKbIPBINTAPhl 7-CypeTTe KOPCETUITEH.

[ Xnmusa xxoHe emip ]
[ Brnoxnmusa ]

7-cypeT. Xumusi 5K0HE oMip
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Oxky Oarmapmamamapbl Ke3 KenreH Oemimali OKy OapwiChiHAa —Oilim
aTyIIbUIApIbIH JKac epeKIIeTIKTEPIH XkoHe OUTiM, OUTIK TIeH AaFablIapablH O1pTiHACT
©CiIT OTBIPYBIH €CKEePE OTHIPHIN MIUBIPIIBIK KAaFUAATBIHA COMKEC 931pJICHTEH.

Oky OarmapJiiaManapblH THIMJII JKY3€T€ achlpy YIIIH OUTIM alyIIbUIAp/IbIH JKac
EpEKILEeNIKTEPIHE COMKEC OKBITYIBIH MaKcaTTapbIMEH aHBIKTAJIFaH, OKyJAaH KYTUICTIH
HOTIDKEJIEpTe epeKIle Ha3ap ayaapy KaKer.

Mpicaiibl, « ATOMHBIH KYPBUIBICHD) TaKbIPHIOBIH/IA:

/-CBIHBII 8-CBIHBIII O-chIHbIN
JKaparsLisicTany Xwumust (7-ChIHBIN) Xumus (8-ChIHBII)
(6-ChIHBI) 7.1.2.6 anramks! 20 8.1.3.5 atomuap
6.3.1.2 aTOMHBIH HET13r1 3JIEMEHTTIH aTOM AIIEKTPOHIAPAbI KaObL11an
OeJIIIEeKTePiH )KOHE KYPBUIBICBI MEH aTOM HEMece KOFajTa
OJIapJIbIH OpHAJIACYybIH SJIPOCHIHBIH KYPaMbIH O1Ty —aJIaThIHBIH KOHE OCHIHBIH
cunarray HOTH)KECIHJIE MOHJAP

TY3UIETIHIH TYCIHY

Kypaeni yrbiMaap MeH 3aHJapAblH MaFblHAChl Typajibl OUIIMMEH >KOFapbl
ChIHBINITap/a TaHbICaThIH Oomaapl. OKy MaTepuajblH KalTa MeHrepy Ounim
aNylIbIApAbIH  TaHBIMJBIK KaOUIETTEpiH €CKEepe OTBIPBIT HEFYPJbIM KOFAPHI
JIeHrei e KoFaphl ChIHBITITApAA JKy3ere achipbuiazibl. Con cebenti Oip Hemece Oacka
TaKbIPBIT OOWBIHIIIA MaTepUaN bl KUBIHIATIIA, OKUTHIH CHIHBINITHIH OKYy MaKCaThIHA
COMKEC KAMTY KaxerT.

XKanapteutran wMa3MyHAarbl OarjapiiaMa KOJJIAHBICTAFbl OarapiiaMaHbIH
Ma3MYHBIHBIH OOpiH KaMTHIbI, COHBIMEH KaTap KeJieCl TaKbIPHINTAp KaMThUIFaH
’KaHaIaH €Hri31iml:

— 3aTTap/IblH arperaTThIK KYHiHIH 03repyi;

— aJ1aM aF3achbIHIaFbl XUMUSIIBIK 3aTTap;

— T€OJIOTUSIIBIK XUMHSUTBIK KOCBLITBICTAP.

Herisri opra MekrentiH 7-ChIHBIN OardapiiaMachlHbIH «XuMmus moHl. Ta3za
3aTTap KOHE Kocmanap» OendiMiHAe OUNIM anylbliap XUMHS — 3aTTap Typajbl
JKapaThIIBICTAHY FBUIBIMIAPBIHBIH Oip cajlachl, XUMHUSHBIH JaMybl MEH MaHBI3HI,
XUMUSI KAOWMHETIHJAET1 JKOHE 3€PTXAHACBIHAAFbl KAyYINCI3IK TEXHUKACHIHBIH
epekeniepi, Taza 3aTTap >KOHE OJIapblH (DU3MKANBIK KacHeTTepi, OIPTEKTI KOHE
OPTEKTI Kocmalap, 3aTTapibl Ta3apTy >KoHE 0eily Tocluaepi, Kal kKoHEe Kypiaell
3aTTap, 3JIEMEHT, XUMUSUIIBIK KOCBLIBICTAP YFBIMAAPIMEH TaHBICAIBI.

benimMae OiniM amymbuiapra Kayilci3miK TEXHHKACBIHBIH €pexkesepiH Oury
yiriH «Kayincizaik TeXHUKACBIHBIH epeKeJIepiIMEH JKOHE 3epTXaHajblK Kypal-
XKaOJBIKTAPMEH TaHBICY» TaKbIpbIObIHIA Nel MpaKTUKANBIK KYMBIC, KOCIaJapIblH
TYPJIEPIH XKIHE OapAbl 06y 9/1iCTepiH YHPEeTy MaKcaThIHIa «3aTTap Kocmajapbl MEH
OJIap/IblH KOCBUIBICTAPBIH calbICThIpy» Ne 1 3epTxaHanblK ToxipuoOe, «Jlactanran ac
TY3bIH TazapTy» Ne2 3epTxaHabIK TOXIpHUOEaepi OepiyireH.

«3artap KyHiHiH e3repyi» 0esiMi (GU3UKAIBIK KOHE XUMHSIIBIK KYOBUIBICTAP,
XUMUSJIBIK Peaklus, 3aTThIH arperarTblK Kyiliepl, KaTTbl, CYHBIK, OOJIIEeKTepaiH
KHHETHKAJIBIK TEOPHSChIHA COMKEC Ta3 Topi3/iec 3aTTap/AblH KYPBUIBIMBI, 3aTTap IbIH
CaJKbIHIAY, KbI3ABIPY JkKoHE OynaHy yaAepicTepiH KamTuaesl. bemimae No 3
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«XUMHSITBIK peaKIMsIapAblH Oenriiepl» 3epTXaHanblK Toxkipubeci, «CankplHaAy
yaepicin 3eprrey» Ne 4 3eprxaHanblKk Toxipubeci, «CyawslH KailiHay yaepiciH
3epTTey» TaKbIpblObIMEH Ne 5 3epTXaHalIbIK TOXKIpHOe KapacThIPbUIFaH.

KanapTeuiran Ma3MyHAarbl Oarnapiamara «3aTTaplblH arperarThlk KYHiHIH
©3repyi» TaKbIPBIOBIH/IA 3aTTAP/IbIH arperaTThIK KYWJIEPiHIH 63repyiH OeJIIeKTepaiy
KMHETUKAIBIK TEOPUSCHI TYPFBICBIHAH OKBITY TYHFBIII PEeT €Hri3uial, Oyia OuriM
alyuibllapFa  3aTTapiblH  KYPBUIBICBI MEH KacueTi apachlHJa cebden-caniap
OaitmanbicTapabl kyprizyre MyMkiHiaik Oepeni. ConbimMen katap PISA, TIMMS
XaJIBIKapaJblK 3€pTTEYJIEpIHNIE KecTelep, Auarpammaiap, CyperTep, rpaukrep
TYpiHIAEe OepuIreH akmapaTThl Kypy, TYCIHAIPY JKOHE >KallbulayFa OarbITTasIFaH
TarchIpMaJIapAblH KU1 KE3ECETIHITIH aTan KeTy KaXKeT, SFHU OUTIM alylibuiap
¢hu3MKka MEH MaTeMaThka ca0akTapblHIa Iaiga OoJiFaH JaFaplIapibl KOJgaHa
OTBIPBIN, TKipuOe OaphIChIHAA TEMIEpPATypaHbl OJIICHAl KOHE ©3JCpiHIH
OakpuIaylapblH  KaINbLIal, CoOMKeC KbI3y JKOHE CalKblHAAy YPAICTEpIHIH
rpauKTepiH KypacTbIpabl.

«Atomaap. Monekynanap. 3arrap» OesiMiHae O1IIM anymiblIap aTomaap MeH
MOJIeKyJIajap, aTroMaap MEH MOJIEKyIalapblH albIPMAIIbUIBIFEI, XUMUSIIBIK
AIIEMEHTTEP, XUMUSIIBIK AJIEMEHTTEP/IIH CHMBOJIAPHI, SJIEMEHTTEP/lI MeTalgap MEH
OeilmeTanapra >KIKTEy, >Kall KoHE KypAeldl 3arTap, aTOMHBIH Kypambl MEH
KYPBUIBICHI, SIAPO, MPOTOH, HEHTPOH, JEKTPOH, U30TOMTAp, PJIEMEHTTI aTaIybl )KOHE
dbyHIaMeHTaNIbl OOJIIEKTEPIHIH CaHbl OOWBIHINA CUMATTay Typasibl YFbIMIapMEH
TaHbicaAbpl. MyHIa 3aTTaplbl KypamblHAa Kapail jKall KoHe KypHelire >KIKTeui,
MPOTOH, AJIEKTPOH, HEWUTPOHIBI KOHE OJIApABbIH aTOMJArbl OpHalacy TOPTiOiH,
MaCCaChIHBIH 3apsi/ibl TYpasibl OLTIM allajibl.

«Aya. Kany peakuuscol» OeyiMi aya >KOHE OHBIH KypaMbl, aTMOc(hepaiblK
ayaHbl JJaCTaHyaH KOPFayIblH MaHBI3bI, )KaHy YJIEepicl, 3aTThIH JKaHy IIApTTaphl, TE3
TYTaHATHIH, )KAHATHIH KOHE KaHOAWTBIH 3aTTap, OTBIH, OTTEK, TYTaHY Ke3l, TYTaHy
TEeMIEpaTypachl, MeTangap MeH OelMeTannapiAblH >KaHYbl, KaHy PEaKIUSICHIHBIH
OHIMJIEpIMEH TaHbIcaThiH Oosanbl. CoHpali-ak 3aTTapJblH KaHy Ke3iHAe aya
KypaMblHa KIPETIH OTTEKTIH YMCAJIATbIHBIH TYCIHY YUIiH: «banmaysl3 mamHbIH
KaHybD» TakpIpplObIHIA No 6 3epTXaHajblK TXKIpUOE KOHE MeETajjap MeEH
OeiiMeTanmapAbIH JKaHybl Ke31HIE OKCHIATEP TY3UIETIHAINH TYCIHIIPY MaKcaTbIHAA
«KyxkiptTiH, hocopabiH, TEMIpAIH ayaaa >KoHE OTTET1H/IE KaHYbIH CaIbICThIpy» Ne 2
MPAKTUKAJIBIK )KYMBIC/KOPCETLIIM YChIHBIJIFaH.

«XUMHSIBIK  peakuusuiap» OeJlMIHAE TaOUFU KBIIIKBUIAAP MEH CLITLIED;
«KBIKBUIIBIKY JKOHE «CAOBIHIIBD) KAaCUETTEPl, MHAUKATOpap, aMOeban WHIUKATOp,
pH mkama wmerwnopanx, aakMyc, GeHondTarent, HWHIUKATOPJIApAbIH TYpIi
opTajapfarbl TYCTEPiHIH ©3repyi, KbIIMIKbUIIAp MEH CLITIIEp, aHTaMATI 3aTTap,
OeifTapanTany peakiUsIChl, CYUBIITHIIFAH KBIIIKbUIAAP, KBIIIKbUIAAPIBIH KOJAAHBLTY
ailMakTapbl, KBIIIKBUIZAPMEH JKYMBIC IKYPri3y epexenepi, CYHbUIThUIFaH
KBIIIKBUIAAPABIH TYPAl METANJapMEH OpPEKETTeCyl, CYTeKKE CamajblK peaKius,
KapOoHaTTap, CYWBUITBUIFAH  KBIIIKBUIAAPJABIH KapOOHATTapMEH OpEeKeTTecyl,
KOMIPKBIIIKBLUT Fa3bIHA CaNajblK PEaKus YFIMIAPbl OKbITHLIAIbI.

biniMm anymemapablH  3epTTEYIIUTIK  KaOUIETTEpiH JaMbITy MaKcaTbIHAA
Oemime:

12



Ne 7 3eprxanansik Toxipude «EpiTiHainepaiH KbIIIKbUIABIK, HET13/11K OPTAaChIH
aHBIKTAY»;

Ne 8 3eprxananbik ToxipuOe «XJOPCYTEK KBIIIKbUIBIHBIH OedTapanTaHy
pEaKLUSIChI»;

Ne 9 3eprxananbik ToxKipuOe «MBIPBIIITHIH CYWBUITBUIFAH TY3 KbIIIKbUIBIMEH
pPEaKLMSIChI»;

Ne 10 3eprxanansIk xyMbIc « CyTEKKE CanajblK PEAKIUs»;

Ne 3 mpakTukanbik >kyMbIC « CYHBUITBUTFAH KBIIIKBIIAP MEH KapOOHATTAPIBIH
opekerTecyi. KeMipKBIIIKBIT Ta3blHA CAMABIK PEAKIUsD cabaKTaphbl KapaCcThIPhUIFaH.

KpIIKbUT JKOHE CUITI  pITIHAIIEP] OCEpIHEH TYCIH ©3TepTeTiH 3arTap
WHUKATOPJIAp: JaKMYyC, METHUJIOpaHXK *oHe (DeHoIdTaTeMHMEH TaHBICHII, OJAP/IbIH
KOMETIMEH KBIIIKbUI MEH CLITIHI ~ @XbIpaThlll KaHa KOWMal, OpTaHBIH
KBIIIKBUIIBUIBIFBIH — pPH KepceTKilliH aHBIKTay OICTepIH YHpeHemi. OmoOedan
MHJUKATOP KbIIKbUT opTaaa pH < 7, currinik opraga pH > 7, Gelitapan oprana pH =
7 KOpCEeTEeTIHIH TYCIHEA].

7-CHIHBINITA XUMUSJIBIK peakiusi TeHACYyJiepl KalWblHAaFbl OacTamkbl OLTIM
chI30aHyCKatap apKbUIbl KAPaCThIPHLIA b

HATpUIl OKcUl + Cy = HaTpUil TUIPOKCHUI.

«XUMUSJIBIK  3JIEMEHTTEPJIIH TEPUOATHIK KecTecl» OOJIMIHAE XUMUSIIBIK
AJIEMEHTTEP/IIH TEePUOATHIK KecTeslepiH Kypy Tapuxbl, W. JI€6epeitnep, JIx.
Heronennac, JI.M. MenneneeBTiH 3JIeMEHTTEP1 KIKTEY1, IEPUOATHIK 3aH, TEPHUOATHIK
KECTECHIH KYPbUIBIMBI, MIEPUOATHIK KECTEHIH KYpPbUIy MPHUHIUII, aTOM HOMIpi, SApPO
3apsJibl, aTOMJAFbI AJIIEMEHTTEP OOJIIIEKTEP] Typaibl TAKBIPHINTAP KAMTHUIFaH.

by Genimae OiniM anymibiiap XuMUsIIbIK dnementrepai M. J1é6epeitnep, JIx.
Heronenne, .M. MenneneeBTiH eHOEKTEPIHIH MbICATBIHAA JKIKTEYAl YHpPEHi,
NEPUOJTHIK KECTEHIH KYPbUIBIMBIH CHUIIATTAIl: TONTap MEH MEPUOATAp/IbIH OpHAaJacy
TOpTIOIMEH TaHbIcaipl. M3oTonTap Kocmackl, TaOUFU H30TONTAp, CaIbICTHIPMAJIbI
aTOMJIBIK Macca, CaJBICTHIPMANIBI MOJIEKYIAIBIK/POPMYIIATbIK Macca, XUMHSUTBIK
dbopMyna, XUMUSIIBIK JJIEMEHTTEpPiH BaJEHTTUIIr, OWHApPIBl KOCBUIBICTApPIbIH
dbopmynanapblH KYPacThIpy, KOCBUIBICTApAAFbl aTOMIAPbIH KaThIHACTAPHI TYpPAaJIbI
yreiMaap OarmapiaMadblH  «CanbICTRIPMAIbl aTOMIIBIK Macca »oHE KaparaibiM
dbopmyrnanapy 6eimMiHIE KapacThIPHLUIFaH.

bimim amymbutap GesliMHEH AJIeMEHTTEpIiH OackiM OeJiiri TUTaHeTalapablH
KJIBITITacy Ke3iHJe TMaija OoJFaH HM30TONTAap KOCIACHl TYPIHIE Ke3IEeCETIHIITIH,
TaOUFU U30TONTAapbl 0ap XUMUSUIIBIK AJIEMEHTTEP/IIH aTOMJIBIK Maccaylapbl OeJIiex
caH OOJIATHIH/IBIFBIH TYCIHE/II.

«AnaMm ar3achIHIAFbl XUMUSUIIBIK DJIEMEHTTEp» OeiliMi «XUMHs» OKY IMoHI
OarapiiaMacblHa J>KaHAJaH KOCBUIBIIT OTHIp, OejiMIe KOPEKTIK 3aTTap, ajaaM
ar3acbiHgarel  XumusaelK anemedTTep (O, C, H, N, Ca, P, K), xumusibik
AIIEMEHTTEP/IIH Tipi KOHE eyl TaOWFaTTarbl Tapallybl, aJiaM ar3achlHIarbl MHKpO-
MaKpO3JIEMEHTTEPAIH OHMOJIOTUSIIBIK POJll, THIHBIC ajly YIepici, TaMaKTaHy TEHrepimi
YFBIMIApBl OepinireH. AsFraH OUTIMIEpIH eMip/e KoyigaHa Oimyre Oayily MakcaThIHIA
«TaraM KypambIHIIaFbl KOPEKTIK 3aTTap/bl aHbIKTay» Ne 4 TMpakTUKaIbIK KYMBICHI,
«TrbIc any yaepicin 3eprrey» Ne 11 3epTxaHanblk TOKIpUOe YChIHBUIFAH.
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byn xana OemiMae emipaeri MaHBI3Abl OMOJIOTHSUIBIK MPOIECTEP XUMHUSIIBIK
TYpFbIZIa KapacThIpbUIa/ibl. BUOJOTHUS KypChIHAH ajiFaH OUTIMIII MaiaaliaHblI, O1IiM
alyuiblIap ajaM ar3achblHbIH XUMUSJIBIK KYpaMbIH Ouelll, aJaM ar3acblHa Ka)KeTTl
3aTTap/ibl, COHAM-aK ajaM ar3acblHa Kepi ocep €TETIH 3USHIBI 3aTTap Typajbl O1IiM
anaael. Ochbutaiiia, eMIpMEH TBHIFBI3 OalJIaHBICTBI OKY MPOIECIH KY3€re achipy,
COHBIMEH KaTap OLTIM anymbUIapAblH TaOWFaTKa, OMipre JACTeH Kajllbl KO3KapachlH
KaJIBINTACTBIPyFa CEOCTITECETIH OKYyFa BIKIAIACTHIK dlicTeMeNep KOJIIaHbLIA b,

«I"e0JIOTHSITBIK, XUMHUSUTBIK KOCBUIBICTap» O6JiMi Ae KaHaJaH €HTI31IiI OTHIP.
byn sxana OemiMae maigansl TEOJOTHSIIBIK XHUMHSJIBIK KOCBUIBICTAp, TaOWFU
pecypcrap, KeH OpHBI, K€H, KEeHHIH Kypambl, MUHEpajaap, TaOUFU pPecypcTapibl
OHJIIpY, MeTanaapasl any, KasakcTaHHBIH mMaiganbl KazOamapbl, MHUHEpPAIAAp/IbI
OHJIIPY/I1H SKOJIOTHUSIIBIK ACTIEKTLIEP1 YFBIMAAPhI OKBITHLIA IBI.

«I"e0OTHsNIBIK XUMHSUIBIK KOCBUIBICTap» OeiMiHae OiIiM  anmyIibliapra
«KapartpuibicTany» xoHe «['eorpadus» KypcTapblHaH ajfaH OUTIMAEPIH KUHAKTaIl
KETUIAIPIN, TOJNBIKTBIDYFa MYMKIHAIKTEp OoJyaabl. XKep KbIPTHICHIHBIH XUMUSIIBIK
KypaMblHa, KCHIEPACH MeTalmapAbl OHIIPY HETi3[AepiHe KATBICTBI MOCEeep
KapacThIpbulyJia. bysl TakbIpeINThl OKYy OapbIChIHAA O1IIM alylIbuiap TaOUFATTarbl
OOJIBINT JKaTKaH MPOIECTepl 3epTTeil, onapablH OOWBIHIA eNnre, XKepre AereH
MaTPUOTTHIK Ce31MIep1 OSTHAIBI.

OKy moHIHIH 7-ChIHBINTaFbl JKaHAPTBUIFAH Ma3MYHJaFbl 0a3aiblK OlLTIM
Ma3MyYHBI TOMEH/IET11ei1 OeliHreH (2-kecre).

2-KecTe — XHUMHS TIOHIHIH 7-CBIHBITITAaFbl )KaHAPTHIJIFAaH Ma3MYHAaFbl Oa3aliblK O11iM
Ma3MYHBI

1-Tokcan 2-TOKCaH 3-ToKcaH 4-ToKCaH
XuMus noHiHe Atomaap XHUMHUAJIBIK AaM ar3acbIHAAFEI
kipicne. Ta3a 3arrap MouJexyaanaap peakuusiiap XUMMUSIIBIK
JK9HE Kocnajiap 3arTap JJ1eMEeHTTepP
> Xumus moHi > ATtommap MeH | > Taburu > Taram
> DNeMeHT, MoJIeKyanap KBIIKBLIIAP MEH | KYpaMbIHIaFbI
KOCIIa J)KOHE KOCBUIBIC | » XUMUSITBIK Heri3zaep KOPEKTIK 3aTTap
> Kocnanapast AJIEMEHTTED. Kaii | » CyibInTBUIFaH > Anam
Oemy omicTepi YKOHE KYpJeJ 3aTTap | KbIIIKbUIIAPAbIH ar3achIHIArbl
> ATOMHEIH METAJIIApMEH XUMUSIIBIK
KYpambl MEH | opeKeTTecyi AIIEMEHTTEP
KYPBIIBICHL. > CyibUIThUIFaH > TriHbIC any
N3oronrap KBIITKBUTIAPIBIH yaepici
KapOOHaTTapMeH
opekerTecyi
3arrapabig Aya. Kany XHUMHUAJIBIK I'e0/10rUAJIBIK
arperaTrTbiK KYHiHIH peakuuschI 3JIeMEHTTePAiH XUMMUSIIBIK
e3repyi NEepPHOATHIK KecTeci KOCBLIBICTAP
> DU3UKaIBIK > Aya. AyaHbIH | » XUMUSIIBIK > [MTaiimanst
KOHE XUMUSUTBIK, | KYpaMbl DIIEMEHTTEPIIH T'€0JIOTHSUTBIK
KYOBUIBICTAp > Kany ynepici | mepUOATHIK KECTENEPiH | XUMHUSIIBIK
> 3arTapbig KYpY TapuXbl KOCBUIBICTAp. Ken
arperaTThIK KyHiepi > [TepuoaTeik KYPaMBbI
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> CankpiHaay KECTEHIH KYPBUIBIMBI > KazakcraHHbIH
yaepici > CanpIcTbIpManbl | Maiinansl Kazoamapsel
> Ke3ap1py aTOMJIILIK Macca Munepangapb
yaepici > Banenrrimik. OHIIIPYIIH

XUMUSIIBIK 9KOJIOTHUSIJIBIK,

dbopmynamap. acTeKTiiepi

> Kocpbutbictapapia

dbopmynacel  OOWBIHINA

CaAJTBICTBIPMAJTBI

MOJICKYIJTAITbIK

MacCachlH €CENTey

CoHbIMeH, JKaHAPTHUIFaH O171IM Ma3MYHBIHBIH 7-ChIHBIIIKA apHaJFaH «XUMHSD)
OKy TIOHIHIH OarjapiamMachlHIa XUMUSJIBIK SJIEMEHT, aTOM, MOJIEKyJa, aTOMHBIH
’KOHE MOJIEKYJIaHbIH CaJIbICTHIPMAJIBIK MAaccachl, HOH, 3aT, (QU3UKAJIBIK KOHE
XUMUSTIBIK ~ KYOBUIBICTap, XUMUSJIBIK PEAKIWsl; 3aTThlH  arperarThlK  KYIdi,
OeJIIeKTEP 1IH KUHETUKAJIBIK TEOPUSIChl OOMBIHIIA KATThl, CYHBIK JKOHE Ta3 TopI3/ecC
3aTTapIbIH KYPBUIBIMBI; 3aTTap bl CAIKbIHATY, BICHITY JKOHE OyJIaHABIPY MpolecTepi
KOHE OChI 3aHJap/ibl TEXHUKA MEH KYHJENIKTI eMipJie KOJIJIaHy TOpi3al XUMUSLbIK
Hez2i32l yebimOap KapacThIpbUTagbl. XHUMHS JKOHE OHBIH 3aHAapbhl  OapIbIK
KapaTbUIBICTAHY/IbIH ©3er1 OOJIbIN TaObLUIATHIHABIFbIHA E€PEKIle Ha3ap ay/aapbLiajibl.
CoHnbIKTaH, OLTiM anylibuIapAblH OOWBIHIA TAOUFATTHI TaHYABIH FBUIBIMU OAICTEP1
MEH 9JIEMHIH >KaJlbl O€MHeCl Typajbl TYCIHIKTEP KaJbINTACTBIPY XUMHUS KYpPCHIHBIH
€H MaHBI3/Ibl MIHJIETTEPiHIH O1pi OOJIBIT TAOBIIAIBI.

8-CHIHBINITBIH ~ OKYy OarjapiiaMachblHAa XUMHUSHBI OKY «ATOMJapaarsl
ANEKTPOHJAPABIH KO3FaNBIChD» OOJIMIH OKyJdaH Oactamanbl. byn Oemimae Oinim
aMymplIap  aroMJapAarbl  AJEKTPOHIAPABIH  OPHAJNACYbIMEH, HOHEPTreTHUKAIIBIK
JCHTeMIIepMeH, S JKOHE P OpOMTaNbAAPBIHBIH MINIHACPIMEH, SJIEKTPOHIBIK
KOH(UrypanusiMeH; 31eKTPOHbI-TpadUKaIbIK (opMyIaMeH, HOHIAPAbIH TY3UTyi,
HOJBAIK KOCBIHIBDY OMICIMEH KOCBUIBICTapblH (OpMyJalapblH KYpacThIPyMEH
tanbicagbl. Ne 1 3epTxaHaynblk Toxipubene OUIIM — alylibIap aTOMIAPIbIH
MOJEJIBJIEPIH jKacay apKbUIbl 06J1M/I1 KOPBITHIHABLIAN B

bimim  anymbeutap Oy OeniMae AIEKTPOHIApABIH — aToMjaapAa Kajai
TapalaTblHbIH, S JKOHE p  OpOWTaIbAAPbIHBIH  MIINHAEPl,  AJIEKTPOHIBIK
KOH(QUTYpaIsuiapAbl  KoHE JJIEKTPOHBI-TpauKanbK  QopMyranapabl  Ka3yabl,
aToMaap  DJIGKTPOHIAPIbI  Kajlaih  KaOBUIMAWTHIHBIH  KOHE  KOFAJITaThIHBIH,
J..MeHnieneeBTiH NMEPUOATHIK Xyhecinaeri Oipiamm 20 3JIeMEHTTIH aTOMIapbIHbBIH
OpHaJacy CXeMacChIH; XUMHUSUIBIK PEaKIMsUIApIbIH TeHICYIepIH OLTysIepi THIC.

«3arrapabiH hopMyTaiaphl )KOHE XUMHUSIIBIK PEaKIUs TEHISYJIepi» OeMiHIe
KeJieCl TaKbIPBINTAp KAMTBUIFAH: XUMHSUIBIK (OpMYyJia, XUMHUSIBIK pEaKIus
TEHJIEyJIepl, 3aTTapJiblH MAacCAaChIHbIH CaKTaly 3aHbl, XUMUSJIBIK pEaKIUsIapIbIH
TUNTEPI: OIpiry, aKbipay, aaIMacThIpy, aaMacy; TaOUFaTTarbl )KoHE Tipl OpraHu3MCp
MEH aJiaM TIpIIUTITiHIeT1 XUMUSIIBIK peaKkIusiap.

biniM amymsiapapiH 3epTTEYIIUIIK KaOUIeTIH JAaMbITY MaKcaThlHIa Oerimje
Ne 1 kepcetinim «3aTTapAbIH MaCCACHIHBIH CaKTaly 3aHBIH JQJICIICHTIH TIXIprOey;
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Ne 2 3eprxaHanblk ToXipuOe «OpEKETTeCyIlll 3aTTap/blH MacCaChIHBIH
KaTbIHACKD) KAPACTHIPbLUIFaH.

byn GeniMHeH OuLTIM anymiblIap 3aT KYpaMbIHIAFbl JIEMEHTTEPAIH MaccCajbIK
YJIE€CIH ecemnTey/i, OJJIEMEHTTEPJIIH MaccalblK YJeci OOWbIHIIA 3aTTaplblH
(dhopMyItanapblH MIBIFAPY/IbI, pEareHTTEP MEH peakius oHIMACPiHIH dopMmyagapbiH
’aza OTBIPbIII XUMUSJIBIK peakUusuiapAblH TEHJEYJEepIH KYpacThIpyAbl, 3aT
MaccaJlapbIHbIH CaKTaJly 3aHbIH OLTyJIep1 THIC.

«MetangapIbIH XUMUSIIBIK OCJICEHIUTITI» O0IIMIHIe MeTalaap/IblH OTTEriMEH
KOHE CYMEH OpPEKETTEeCYyl, METaJJap/blH KBIIIKbUT EPITIHIUIEPIMEH OpEKeTTeCyl,
MeTaJIapJbIH TY3 EPITIHAUIEPIMEH OPEKETTEeCYl, METAIAPAbIH OCJICEHUTIK KaTaphl
OKBITHITIA/IBI.

TaHBIMIBIK KO3KapacTapbl MEH KbI3BIFYIIILIKTAPBIH aPTTHIPY YIIIiH O6TiMIe:

Ne 2 xepcertinim «bencenai MeTannapablH CyMEH 9pEKETTECY1»;

No 3 3eprxaHanbik Toxipube «MeTanmapablH KbIIIKbUIIAD €PITIHIICIMEH
OPEKETTECY1»;

Ne 3 kepcetinim «Ty3 epiTIHAIIEPIHEH METAIAAPABI BIFBICTBIPY»;

Ne 1 npaktukaneik xymbic «MeTanaapasiH O€JICEHAUIIH CaABICTBIPY»
KaMTBIJIFaH.

byn Oemimae oky OappichlHIa OUTIM allyliblIap METaNJapAblH TOTBIFYbI
JIETeHIMI3/IIH HE €KEeHiH, O€JICeH I MEeTAJIIapblH CYbIK CYMEH, BICTHIK CYMEH HeMece
OyMeH e3apa OpeKeTTeCyl peaKUUsIIAPbIHBIH JKYPYIH, KEMIpULy JKOHE OHBIH
cebenTepi, MeTaNAapblH KBIMIKBUIIAPMEH, TY3/apMEH OpEKETTeCy TeHJeYJepiH
OlTynepi THic.

«3aTThIH Meuepi» OeiMiHIAE 3aTThIH MOJIIepi, MOJb, ABOTaJpO CaHBHI,
3aTThIH MOJISIPJIBIK MAacCachl, MacCaHbIH, MOJIAPJBIK MAacCaHBIH >KOHE 3aT CaHBIHBIH
e3apa 0alIaHbICHl OKBLIAIBI.

biniM  anmymibiiap MOJBABI 3aTThIH CaHBIH OJIIEY OIpJiri PEeTIHJE >XKOHE
ABorazpo CcaHbIH, KOCBUIBICTAPIBIH MOJSPIBIK MAacCachlH €CEeNTeYi, 3aTThIH
MacCachlH, CAaHBIH KOHE KYPBUIBIMIIBIK OOJIIIIEKTEPAIH CAaHBIH OLTYJIEpi THIC.

«CTEeXHMOMETPUSIIBIK €cenTeynep» OeNMIHAE XUMUSIBIK PeaKIUsIapIbH
TeHJIeyJiepi OOWBIHINIA ecenTep IIbIFapy, ABOTaapo 3aHbl, MOJLIPIBIK KOJeM,
ra3JapablH CaBICTRIPMAITBI THIFBI3IBIFBI, KOJIEMIIK KaTbIHACTAp 3aHbI OKBLIA IHI.

binim amymeuiap Oy OeliMHEH KOCBUIBICTBIH — (hopMyniachl  OOMBIHIIA
XUMUSUTBIK DJIEMEHTTIH MaccalblK YJIecl; epITIHIIIEeT] 3aTThlH MacCallblK YJeci;
3aTThIH CaHbl, 3aTThIH CaHbl OOMBIHIIA KOJIeMi HeMece Maccachl, ABarajpo 3aHbI
TypaJibl O11IM ajiajbl.

Kananan KocbUFaH «XUMUSJIBIK peakUUsUIapAarbl SHEPTUSIMEH TaHBICY»
06JIMIHJIE AK30TEPMUSIIBIK MKOHE HHAOTEPMUSIIBIK pPEAKIUsATIAp, TEPMOXUMMSIIBIK
peakuusuiap SpTYpil OTBIHAAPABIH MOTEHIMAbl, KOpIIaFaH opTara ocepi, SHEPIus
e3repici KMHETHKAJBIK OOJIIEeKTep TEOPHUSACHl TYPFBICHIHAH OKBITHUIAbI, COHBIMECH
Katap KbUIbDKall 3¢ (dekTiciHiH naiina 6omy cebenTepl MEH OHBI LICHIY KOJAAaph
KapacThIPbLIA/IbI.

XKany — 3aTTap/bIH OTTEKIEH JXbUIIAM OPEKETTECYl HOTMIKECIHIE KBLTY JKOHE
KapbIK TY31JIe )KYPETiH peakius ekeHl Oenrini. byn TOThIFy mporecid chi30aHycka
TypiHae ObuIaii Oenriseyre Ooab:
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JKaHFbIII 3aT + OTTEK = TOTHIFY OHIMAEPI + dSHEPTHS.
KeMipTeKTi KOCBUIBIC + OTTEK = KOMIPKBIIIKBLI T'a3bl + CY + KBbLTY.
CH4+202:C02+H20

KanateiH OeiKTIH 0acThl ©HIMI KOMIPTEK, OJI KOIl MOJIepaAe KbUly Oeimn
msiFapabpl. Keline koeMipTek KOCBUIBICTAPHI IIajia KaHFaH Ke37e eMipre KayirTi yJbl
ra3z — uic ra3el CO jxoHe KyHe Ty3uieai. MyHaai xaHy eHiMJiepl ©Te KayilTi eKeHIH
€CKe CaKTay/bl eCKepy KaKeT.

byn Gemimre «OHEPrUsSHBIH ©3T€pPYIMEH KYPETIH XUMUSUIBIK pEaKIHsiap»
Ne 4 3epTxaHanbIK TOKIpUOEC] SHTI31ITEH.

byn Oemimmi askray OapbiChiHAa OUTIM anymibuiap KejlecuUliepii: >KaHy
PEaKIMSICHIHBIH, OHIMJEPl, KOMIPKBIIIKBUT Ta3fblH, HIC Ta3bl HEMece KOMIPTEeK
TY31Ty1; JKbUIBDKAWIBIK 3(PQEeKTiCiHIH ceOenTepiH, IK30TePMUSIIBIK PEaKIUsIIapIbIH
KbLUTy OOJYMEH, ajl dHAOTEPMUSUIIBIK PEAKITUSHBIH JKbUTYIBI KYTYMEH JKYPETIHJIT,
OpTYPJIi OTHIHAAPABIH KOPIIaFaH OpTaFa aCepi Typalibl OlIysepi THIC.

«Cytek. OTTeK XoHE 030H» 0eJiiMi OOMBIHIIA OUTIM alylIbUIap: CYTEK, OHbIH
KAacHeTTEPi, aNbIHYbl MEH KOJJIAaHBLUTYBI; OTTEK, OJAP/IbIH albIHYbI, KACHETTEP1, XKOHE
KOJIAAHBLIYbI, OTTEK JKOHE 030H Typasbl OLTIM aslajibl.

3epTTeylIlliK KaOlneTTepl MEH TaHbIMABIK OJIEyEeTIH apTThIpy MaKcaTbIHIA
Oemimre:

Ne 4 kepcetinim «CyTek NEPOKCUAIHIH aXbIpaybl»;

Ne 2 mpaktukanbik )kyMbIc «CyTEKT1 aly KOHE OHBIH KACUETTEPIH 3E€PTTEY»;

Ne 3 mpaktukanbik KyMbIC «CYyTEeKTIH MEPEOKCUIIHEH OTTEKTI aly >KOHE OHbBIH
KACHETTEPIH 3ePTTEY» KYMBICTAphl OEPIITeH.

By GenimMl oKy OapbIchiHAa OUTIM adylIbUIap CYTEK allyabl YHPEHYIEpl xKoHE
OHBIH KacHeTTepl MEH KOJIaHBLIYbIH 3€PTTEYJepi, ayaHblH KYPAMbBIHJAFbI )KOHE KEP
KBIPTBICBIHAAFbl OTTEKTIH MaWbI3JIbIK apaKaThIHACBHIH, OTTEK ajyJIbIH >KOJJapbIH
Olmynepi KoHE OHBIH KacHETTepl MEH KOJJIaHbUIY cajlajapblH 3epTreyiepi, JKepain
030H Ka0aThIHBIH MaHBI3BIH TYCIHAIPYJEP1 THIC.

«XUMUSIIBIK ~ 3JIEMEHTTEPJIIH TMEPUOATHIK KyHec» OeIIMIHIE XUMHUSIIBIK
ANEMEHTTEP/IIH TEePUOATHIK IKYWECIHIH KYPBUIBIMBI, XUMHUSIIBIK 3JIEMEHTTEPIIH
aTOMJApbIHBIH KeHOip KacweTrTepl MEH CHNaTTaMalapblHBIH TMEPUOATHI TYPAE
e3repyi, TMEPUOATHIK JKYHEHeri OpbIHbl OOMBIHIIA DJIEMEHTTIH CHIIATTalyhl,
XUMHSUIBIK 3JIEMEHTTEP/IH TaOUFH TEKTEeCTEpl JKOHE OJap/bIH KaCUETTEepi, MeTauap
MeH OeiimeTaniap OKbITbUIA IbI.

bimiM  anymsutapblH aTOM  HOMIPIHIH, TOOBIHBIH, KE€3€HIHIH (DU3HUKaJIBIK
MarblHACBIH, TONTAp MEH KEe3€HJEpJEri JJIEMEHTTEpP KACHETTEPIHIH, XHUMMSIIBIK
AJIEMEHTTEP/IIH TaOWFU TEKTEC ©3repy 3aHJbUIBIKTAPBIH TYCIHAIPY JKOHE CUITLII
MeTajiapra, rajJloreHiepre, MHEPTTI ra3iapra Mblcajjap KenTipe OuryJepiHe Hazap
aynapy Kaxer.

«XUMHUATBIK OaiiyaHbIC Typiepi» OediMiH OKy OapbIChiHAA OUTIM amymibLiap
ANEKTPTEPICTUIIT, KOBAJICHTTI OaiiylaHbIC, OaiJIaHbIC TYpJEPIHIH apachHIAFbl ©3apa
OailTaHpIC, KPUCTAJUT TOPJIAPBIHBIH THIITEPI JKOHE 3aTTapIbIH KACHETTEPl YFBIMIAPIH
IYPBIC TYCIHY JaFAbUIAPBIH KAJIBIITACTHIPYFa €peKIlie Hazap ayaapy Kepek.

OxpITy OapbIChIHAA BJIEKTPTEPICTUII HEri3iHAe aToMAap apachIHAAFrbl
KOBaJCHTTI OalJaHBICTBIH Taiina Ooiybl, HOHIBIK OailllaHBICTBIH maiga 0oy
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MEXaHM3M1 KOHE HMOHJBIK KOCBUIBICTAPIBIH KACHETTEPIH KOopamanijay, 3aTTap.IblH
KACUETTEPIHIH KPUCTAIIIT TOPJIAPBIHBIH TUITEPIHE TOYENIUIITT YFBIMIAPBIHBIH HET131H
KJIBITITaCThIpy KaxkeT. COHBIMEH KaTap, «XUMHSUJIBIK OaljaHbIC TypJiepi» OesiMiH
OKYy KE€31HJIe TYPJl 3aTTapJiblH MoOJeKylanapblHbiH 3D MojeniHiH OeiHeciHe KOHLT
aynapy yceiHbUIaAbl. 3artapaeiH 3D Mozenin  Outy  OUTIM - allyliblUIapra
MOJIEKyJlanapablH, ~ QopMachklH, OaiaHblc OyYpBIIIBIH, TOJSAPJIBUIBIFBIH, OJ 63
KE3€T1HJIE OHBIH KaCHETTepl MEH OJ KaTbica ajaThlH ©HIM peakIusiapbiHa
MEH3EHUTIHIITIH aHBIKTayFa CENTIT1H TUT13€11.

Conpaii-ak, HETI3T1 OpTa MEKTeNm OUTIM alylIbUIAPBIHBIH «HYKTEIEp MEH
avikpiTap» (JIprouc nuarpammacskl) quarpaMMachlHBIH KOMETIMEH KOBaJEHTTI JKOHE
MOH/IBI OailmanpIcTap bl OCiHenen 01Tyl aca MaHbI3/IbI OOJIBITT CaHAIA/IbI.

«EpiTiHalep KoHE epirimTik» O0eMiMiHIH OKy MaTepHasbl KeJeCl YFhIMIAp Ibl
KaMTHJIbI: 3aTTapiblH CyJa €pyl, 3aTTapJbIH EPITIIITIrl, €pIreH 3aTThIH MacCCaJbIK
yJecl, 3aTThlH EpITIHAIAErT MOJSPJBIK KOHIEHTpaluschl. byn OesiMmHeH OiaiM
alyuIbUiap epiTiHAUIepAIH TaOUFATTaFbl )KOHE KYHEIIKTI O©MIPAET] POIliH, 3aTTap IbIH
epIriITIFiHE TeMIlepaTypaHblH ocepiH TyciHaipyiepl, 3artapiasiH 100 r cyra
epIriTIfiH ~ ecenTed, OynaHAbIpY TEXHUKACBIH KOJJAaHYy AapKbUIbl — aJIbIHFaH
HOTHXKENEp/Il aHbIKTaMa JEPEKTEPIMEH CAJILICThIpa O1Tysepl THiC.

AugraH OUTIMI1 TOXKIpUOEMEH YIITACTHIPY YIIH Oyt Oemimae:

Ne 5 3epTxananbIK ToxxipuOe «3aTTapIblH epIriUTITIH 3€PTTEY»;

Ne 4 mpakrtukanbik Kymbic «KaTThl 3aTTap/IbIH €pIrIITITIHE TEMIEPaTypaHbIH
acepi»;

No 5 nmpaktukanblKk JKyMbIc «bepiireH malbI3IBIK JKOHE  MOJISAPJIIBIK
KOHIICHTPAIUSIIBI €PITIHIEP/1 JaiibIHIay» ca0aKTapbl KAMTHLUIFaH.

«beropranukaibiK KOCBUIBICTapIbIH HET13r1 KJIaCTapbI» OemiMi:
OeilopraHuKaIblK KOCBUIBICTAPBIH HETI3T1 KJIAacTapbl apachIHAAaFrbl T€HETHUKAIIBIK
OaillaHbIC, KBIIKBUIAAP: KYpaMbl, HOMEHKJIATYPAChI, JKIKTEIYl, KACHETTEPI, aJbIHYbI
KOHE KOJIJIAaHBUTYBI; HETI3/Iep: Kypambl, HOMEHKJATYpachl, *IKTellyl, KacuerTepi,
QIbIHYbl JKOHE KOJJAHBUIYBl; TY34ap: Kypambl, HOMEHKJIATypachl, KIKTEMyi,
KAaCHETTePi, aJIbIHYBI )KOHE KOJTAHBLTYBI VFRIMIAPBIH KAMTHU/IBI.

Teopusman Toxipubere OaFbITTANFAH >KAaHAPTHUIFAH OarmapiaMaHbIH OVl
Oemimi:

Ne 6 3epTxananbik Toxipude «OKCUITEPIIH XUMHUSIIBIK KACUETTEPIH 3€PTTEY»;

Ne 7 3eprxaHanblk ToxipuOe «KpIIKbUIIAPABIH XUMHSUIBIK KACHETTEPIH
3epTTeYy»;

Ne 8 3eprxananbik Toxkipuoe «HerizaepiH XUMUSIIBIK KACUETTEPIH 3€PTTEY»;

Ne 9 3eprxananbik Toxipube «Ty3mapAblH KacueTTepl >KOHE abIHYbD»
AKYMBICTAPbIH KAMTHU/IBI.

AtanraH OesiMe OKCHUITEPJiH, KBIIIKbUIIAPABIH, HET13JEpAiH, TY3dapAblH
KIKTETyl XKOHE KacHUeTTepl Typajbl OUTIM albll, OJapAblH XUMHSUIBIK KaCHETTEpiH
CUNATTAWThIH PEaKus TeHIEYJIEPIH KYPacThIpy bl YHPEHEI.

«KemipTek ’k0HE OHBIH KOCBUIBICTApBI» 0OJIIMI KOMIPTEKTIH  KaJIIIbI
cUmaTTaMachl, TaOWFaTTa KOMIPTEK JKOHE OHBIH KOCBUIBICTAPBIHBIH Tapatyhl,
KOMIPTEKTIH aJUIOTPONMUIBIK TYp ©3repicTepi, KOMIPTEKTIH aJUIOTPONMSUIBIK TYP
©3repICTEepIHIH KOJIJaHy aiiMarbl, KOMIPTEKTIH KACHETTEpl, KOMIPTEKTIH OKCHATEPI
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KOHE OJapJbIH KacueTTepl, Tipl ar3ajapfa HIC Ta3bIHbIH (DU3HONOTHUIIBIK dcepi,
KOMIPTEKTIH TaOUFATTaFbl aifHAJIBIMBI Typabl O11iM Oepei.

benimue: No 6 mnpakTukanblk KyMbic «KeMipTekTiH (QU3HKaIBIK >KoHE
XUMUSIIBIK KaCUETTEP1Y;

Ne 7 npaktukanblk KyMbIC «KOMIPKBIINIKBUI Ta3blH aly MXoOHE OHbBIH
KaCHUETTEPIH 3ePTTEY» KYMBICTaphl OEPIITeH.

byn Oemimzae OuTiM anymbliap KOMIPTEKTIH TaOWFaTTa TapaidyblH, OHBIH
HEJTIKTEH KOITereH KOCBhUIbICTap/a TepT OaillaHbIC TY3€TIHIH TYCIHIN, KOMIPTEKTIH
AJUTOTPOTUSIIBIK TYP ©3repiCTePiHIH KOJIAAHBLTY allMaFbIH 3€PTTEHII.

CynbIH Kypambl, KaCUETTEp1 KoHE KOJJaHbLIYbI, TAOUFATTAFbI CY, Cy — TAOUFU
om0Oeban epiTKilll, CyJbl €pITIHALIEP KOHE XKY3TiHAEp, CYAbIH Oiperedl KacueTrTepi
’KOHE OHBIH OMIp YIIIH MaHbBI3bI, CyJbIH TAOWFATTaFrbl alHAIILIMBI, CY/bIH JIACTaHY
cebenTepi, CyABbIH KEPMEKTIT1 >XKOHE OHBI JKOK TOCUIIEpl, CYIBbIH JKOHE CYJIb
epITIHAUIepAIH TaOWFaTTarbl, OHJIIPICTIH TYpJl calaJapblHIArbl KOHE aybul
[IapyamIbUIBIFBIHAAFBl  MAHBI3BI, CYABl Ta3apTy oHicTepi, aybl3 CybIH Tas3apry,
Kazakcran PecnyOmukachiHarsl aybl3 Cy Moacesecl, cy OacceliHIH JacTaHyJaH
Kopray, KazakcTanmarbl Cy pecypcTapblHBIH AKOJOTHSIIBIK MOCeJeNiepi, CyCchl3 MBIC
(IT) cynbdaThiHbIH KOMETIMEH CYIbl aHbIKTay 9iici OarmapiamanblH «Cy» OeiMiH
KamTuabel. ConbiMeH Katap Oesimae Ne 10 «CyabplH KEpPMEKTITIH aHBIKTay»
3epTXaHalbIK TIKIpUOECl OeplreH.

MyHnpa O1s1iM anmymbuiap CyAbIH TaOUFATTa K€H TapaJFaHbIFbIH, OHBIH Oiperei
KACHETTEepPIH >KOHE OHBIH OMIp VIIIH MaHBI3bIH TYCIHIN, CYABIH JacTaHYbIHBIH
KAyINTUIIr MeH ce0eO1H aHbIKTaI, Cy/bl Ta3apTy JMIICTEPIH TYCIHAIPE/IL.

8-CBIHBII OKY OaFapiiaMachbIHBIH 0a3alIbIK Ma3MYHbI 3-KecTeie OepijreH.

3-KkecTe — 8-ChIHBIN OKY Oar/1apiamMachiHbIH 0a3aIbIK Ma3MYHBI

| 1-TokcaH \ 2-TOKCaH | 3-TOKCaH \ 4-ToKcaH
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ATOMIAFBI
3JIeKTPOHAAPABIH
KO3FAJIbICHI

> Atomma
ANEKTPOHAAPABIH
Tapanybl

> DHEpPreTUKAIIbIK
JIEHrenIep

> Nonnapasig
T3yl

> KocbutbicTap
(bopMyIackiH KypacTsIpy
3aTTapabig
(opmyranapsl xKIHe
XUMHSJIBIK peakuus
TeHaeyJaepi

> XUMUSITBIK
dbopmynanap OOUBIHIIA
ecenreynep

> XUMUSITBIK
peakius TeHaAeyIepin
KYpY. 3aT MaccacblHbIH
CaKTaIy 3aHBbI

> XUMUSIIBIK
peakius THnTepi
> TaOurarrarsl

KOHE Tipi ar3ajiap MeH
aziaMm TIpIILTITHACT
XUMUSIIBIK peaKkuusiiap

3aTt meuepi

> 3ar memnmepi.
Monb. ABorazipo caHsl.
3aTTapIbIH MOJISPIBIK
Maccachl

> Macca,
MOJISIPJIBIK Macca KoHe
3aT MeJmepi
apachIHIaFbl OalIaHbIC
CTexnomMeTpUsJIbIK
ecemnreyJjep

> XUMUSITBIK
peakmus TeHAeyIepi
OoiibIHIIA ecenTep
HIBIFAPy

> ABarazapo 3aHsl.
MonsipabIK Kejiem

> l'azmapapig
CAJTBICTBIPMAJTBI
TBIFBI3bIFEL.

> Konemuik
KaTbIHAC 3aHbI

XUMHAJIBIK
3JIeMeHTTeP/IiH
MEePUOATHIK KyHeci

> XUMUSIIBIK
AJIEMEHTTEPIIH
MEPUOATHIK KYHECIHIH
KYPBUIBIMBI

> XUMUSIIBIK
3JIEMEHT aTOMJIaPhIHBIH
KacueTTepi MeH Keioip
CUTIaTTaMaJlapbIHBIH
NEPUOATHI TYPJIE
e3repyi

> [TepronThIK
JKy#eneri OpHbI
OOMBIHIIIA DIIEMEHTTIH
CHIIATTaMAachl

> XUMUSIIBIK
AIIEMEHTTEPIH TaOUFU
ysiacTapbl )KoHE
oJIapJIbIH KacHeTTepi

> Mertanaap xoHe
Oeiimeranmap
XuMHUSIBIK, 0aii1aHbIC
TypJiepi

> DnekTprepicTim
K. Kosanenrri
OaiiiaHbIC

> Honnsix
OaiitaHbIC

> Kpucrannsik Top
TYpJIepi,

> OaliytaHbIC
TUTITEP1 JKOHE
3aTTapAblH ~ KacueTTepi
apachIH/IAFbI e3apa
OalliTaHbIC

> Epitinainep
JKOHE epITIIITIK

> 3arTtapapiH Cyna)
epyi
> Epiren  3aTThIH

MaccaibIK yieci
EpiTingigeri 3aTTapabiy
MOJISIPJTBIK
KOHIICHTPAIUSACHI

Beiioprannkanbik
KOCBLIBICTAPAbIH
Heri3ri KiacTrapsbl.
I'eHeTHKAJIDBIK
Oaifj1aHbIC

Oxkcuarep
Kpimkpuinap
Heriznep
Ty3nap
beitopranuka
JIBIK, KOCBUIBICTA)
apachIHIaFbl
FeHETUKAJBIK OaliaHbIC
> Kemiprek xoHe
OHBIH KOCBUTBICTAPBI
> KeMipTekTig
JKaJIIbI CUITaTTaMackl
> KeMipTekTig
AITTOTPOTTHSLITBIK
e3repicrepi

> KeMipTekTig
KacHeTTepi

Cy

> TaOuraTTarsl cy
> CynplH JnacTanyj
cedenTepi

VVVVY

TYP
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OTTEKIICH JKOHE CyMEH
opekerTecyi

Metanaap XNMUSIBIK
oeJIceHaiirin peakuusIarsl
CAJIBICTBIPY JHEPTUsIMEH TAHBICY
> MerannapabiH > OTBIHHBIH

’KaHYBI KOHE
SHEPIUSHBIH O6TiHY1

> MeTanaapasiH > DK30TePMUSITBI
KBIIIKBLT K JKOHE
epiTiHAIIepIMEH SHJOTEPMUSITBIK
opekerTecyi peaxkuusiiap

> Meranmapaein  |CyTek. OTTeK KoHe
TY3 epiTiHIIepiMeH 030H

peaknusIapbl > CyTex,

> MetannapablH  |aJdbIHYbI, KACUETTEPI
OCJICEHITIK KaTaphl YKOHE KOJITaHBLITYbI

> OTTeK, anbIHyHI,
KacHeTTepi,
KOJITAaHBLTYbI

> OTTeK XoHE
030H

O-CBIHBITT KypChl «DNEKTPOIUTTIK JUCCOLUALUS» OOTIMIHIETL: ANEKTPOIUTTED
xKoHe Oeidnextponurrep, C. ApPpPEHUYCTBIH 3JIEKTPOJIUTTIK AUCCOIHALMSIIAHY
TEOPHUSACHIHBIH HET13T1 KaFuJanaphl, SJIEKTPOJIUTTIK TUCCOLMALMSATIAHY MEXaHHU3MI,
ePITIHAUIEPAIH HEMECE 3aTThIH OAIKbIMAIAPBIHBIH AJIEKTP OTKI3TIIITITIHIH XUMHUSITBIK
OailylaHbIC TYpIHE TOYEJIUIIT, KYIITI XKOHE 9JICI3 AJIEKTPOJIUTTEP, AUCCOLHALUSIIAHY
TIOpEKeci, KBIMKBUI, CIATI dKOHE TY3JapAblH CyAaFbl epITIHAIICPIHIE dIEKTPOIUTTIK
JTUCCOIMAIIMSIIaHYbl, KOMHEr13/11 KbIIIKbULAAPIbIH, KBIIMIKbUIIBIK JKOHE HETI3/IIK
TY37apJbIH JAUCCOIMAIMUIAHYBI, HOH alMacy peakiusIapbl KoHE OJIApABIH XYPY
Kargainapel, JJIEKTPOJIUTTIK AMCCOIUAIMUIAHY TEOPHSICHl TYPFBICBIHAH KBIIIKBLI,
HETI3 JKOHE TY3 EpITIHAUICPIHIH XUMMSUIBIK KAcHETTepl, Ty3dap TUIpOJIH3l
YFbIMJIapbIHAH OacTanaibl.

bemmze:

Ne 1 xepcerunim «MOHABIK XoHE KOBAJEHTTI MOJISIPIBIK OailiaHbickl Oap
3aTTapbIH JEKTPOIUTTIK TUCCOLMUALIUACKHI;

Ne 1 3eprxanansik ToxxipuOe «KpIIKpLI, CUITI epiTiHAUIepiHiH pH aHbIKTay»;

No 1 npaktukansik xymbic «MMOH anMacy peakiusiaapbby;

Ne 2 3eprxanansik Toxipuoe « Ty3nap ruapoiusi» KaMThIIFaH.

Artanran  OemiMae  OUTIM  adymIbuiap — DJIGKTPOJUTTIK — JTUCCOLMAITUS
TEOPUSICHIHBIH HETI3T1 KaFuJaJapbIMEH TaHBICBIN, HWOHJIBIK JKOHE KOBAJIEHTTIK
MOJIFOCTI OailylaHbIChl Oap 3aTTapblH JIEKTPOIMTTIK AUCCOLMALMIIAHY MEXaHU3MIH
TYCIHE[1, KBIIIKbUI, CUITI, OpTa J>KOHE KBILKBULABIK TY3AAPIbIH 3JIEKTPOIUTTIK
JAUCCOIMAIMSUITaHY TeHICYIEPiH KYpacThIipa anaibl.

«beliopraHukanbplK 3aTTapra canajblK Tajjay» OeJlIMIHJE KaTHOHIapFa
camalblK PeaKLisuIap, JKaIblH TYCiHIH Gosutybl Goitsramia Li*, Na*, K*, Ca®, Sr**,
Ba™, Cu®* Meral KaTHOHIAPBIH AHBIKTAY, AHHOHAAP/BIH CAMANBIK PEAKIHsIApHL,
OeilopraHuKagblK KOCBUIBICTAPABIH KYpPaMbIH CalalblK Tajljay TaKbIPBIITAPHI
KapacTsipbUIFad. CoHaii-ak, TEOpHUsIaH TOKipuOere Kapail OarpITTay YIIIH:
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Ne 3 3eprxaHaiblK TOKIpUOE JKaIbIH TYCiHiH Gosutysl Oolbiama «Li*, Na*, K7,
Ca™ Sr*" Ba®" Cu® kaTHOHIApBIH aHBIKTAY;

Ne 4 szeprxamansik Toxipube «Fe’*, Fe’*, Cu** karmoHmapbiHa carmaiblK
peakuusiapy;

No 5 3eprxananbik Toxipuoe «Cynwl epitinainert ClI°, Br, T, PO43_, SO42_,
CO32_, NO;, Sing— AHUOHJIAPBIH aHBIKTAY»;

Ne 2 npaktukanbik xymbic «belopraHuKalblK KOCBUIBICTapibl CamalibIK
Tanuay» OepiireH.

Byn Gemimae Li*, Na*, K*, Ca**, Sr**, Ba’, Cu®" meramn KaTHOHZApbIH
aHBIKTAy YIIIH XaJbIH TYCIHIH OOsUly peakuusChIH CUIATTall, XJOpUA-, OpOMHUI-,
Wonun-, cyiabdar, kapooHaT-, docdar-, HUTpaT-, CUIMKAT- HMOHJAPbIHA CarlajbIK
peakuusiapbl TOKipuOe Ky31HIe Kyprizel.

XUMHSUTBIK, ~ PEAKIUSIAPbIH  KBUIIAMIBIFBL, XUMUSJIBIK —PEaKIUsIIapAbIH
KBbULIaMJIBIFBIHA 9Cep €TEeTiH (hakTopJiap, OOEeKTEPA1H KUHETUKAJBIK TYPFhICHIHAH
peaknms SKbUIIAMJIBIFBI, KaTaJau3aTopjlap, WHTHOWTOpIap, KaTajau3aTtopiiap MEH
WHTHOUTOPJIAPABIH  PEaKIUs OKbUIIAMIBIFBIHA ocepi  YFBIMAAPHl  « XHUMHSUIBIK
peaKIusIapAbIH KbUTAAMIBIFbD) OOJIMIHIEC OKBITHLIAbI.

binim anymbuiapaibiH anFad OuTIMAEPIH TOKIPUOE KY31HIE JoNeI ey YIIiH:

Ne 2 kepcetinimM «Typii XUMUSITBIK PeaKIUsIIapAbIH KbIIAMIBIFBDY;

Ne 6 3eprxananbik ToxipnOe «KOHIEHTpaUUSIHBIH TEMIIEpaTypachl MeEH
OeNIIeKTep KOJIEMIHIH PeaKIus KbUIAaMIBIFbIHA dCEPiy;

Ne 3 mpakTukanbik KyMbIC «Peakius KbUaMAbIFbIHA KaTATHU3aTOPIBIH 9CEPI»
KYMBICTAPhI KAPACTHIPBIIFaH.

benimzae peakius >XbpUIIaMIBIFBIHA 9Cep €TETIH (DaKTOpap/bl aHBIKTAY KOHE
OHBbl  OOINIIEKTepAiH  KHHETHKAJIbIK  TEOPUACHI  TYPFBICBIHAH  TYCIHIIPIM,
KaTaln3aTOPAbIH PEAareHTTEH AalbIPMAIIbUIBIFBIH KOHE PEAKIMS IKbUIJaM/IbIFbIHA
oCepiH 3epTTelIi, MHTUOUTOP YFBIMBIMEH TAHBICHIN, OHBIH PEAKITUS KbIIAaMIBIFbIHA
KaJlail acep eTEeTIHIH 3epTTeilal.

«KalThIMIIbl peakuusuiap» OeJIIMIHAE XUMUSIIBIK TeNe-TeHIIIK, Tene-TeHIIK
JUHAMUKAIIBIK YIEpIC PETIHJE, XUMHSUIBIK Tene-TeHMIKTIH bIFbICYbI, Jle-llaTenne-
bpayn mnpuHIUI, XAMHSIIBIK TEMe-TCHIIK KYWIHE >KOHE XHUMUSJIBIK PEaKIIHs
KbULIaMJIBIFbIHA KaFAaiIap/IblH ©3TepICIHIH dcepl, OONIMIEKTEePAIH KUHETUKAIBIK
TEOPUSIChl TYPFBICBIHAH XUMHUSIIBIK TEMe-TeHJIK TYCIHIKTEpT MeH Ne 3 KepceTiiim
«KalThIMIBI XUMHUSITBIK pEAKIUsIapy», «XUMUSIIBIK TENe-TeHIIKTIH BIFBICYBDy No 7
3epTXaHaIbIK TKIPUOECI KapacThIPbLIFaH.

byn GeniMm Teme-TeHAIKTI NMHAMUKAIBIK YIEpIC PETIHIE cuUmarTay koHe Jle-
[arense-bpayn npuHnmmi OOWBIHIIA XUMHSUIBIK — TEME-TEHIIKTIH  BIFBICYHI,
XUMUSJIBIK ~ TENe-TeHAIK KYWiHE JKOHE XHMMMSUIBIK pEaKIUsl >KbUIJaMJIbIFbIHA
Karjaimap ©3repiCiHIH ocepiH TYCIHY JKOHE axXbIpaTy Typaibl OuriMm Oepi,
XUMUSJIBIK TETe-TeHIKTI OONIIeKTepIiH KHHETHKAIBIK TEOPHUSICHl TYPFHICHIHAH
TYCIHAIpE .

«TOTBIFY-TOTBIKCHI3IaHy PEAKIFUIAPED O0OJIIMI XUMHUSIIBIK JJIEMEHTTEPAIH
TOTBIFY JIOpeXenepi, KOCBUIBICTApAbIH (opMynaigapbl OOWBIHIIA XUMUSIIBIK
ANEMEHTTEPIIH  TOTBIFY  JIOPEXKENEepIH  aHBIKTAy,  TOTHIKTBIPFBINI  JKOHE
TOTBHIKCBI3TAHMBIPFRINT  Typadbl TYCIHIK, TOTBIFY-TOTBIKChI3AHy PEAKIUsIIaPHI,
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AIIEKTPOHIBIK OallaHC oMici YFBIMAApPBIH TyciHaipeai. bemimae OuriM amymisiiap
TOTBIFY-TOTBIKCBI3JJaHy ~ pEaKUUsIapblH  TOTBIFY  JIOpEXKEeCl  e3repe  KYpEeTiH
peakiusiap peTiHAe TYCIHAIpIN, SJEKTPOHIBIK OajaHC OJICIMEH TOTBIFY-
TOTBIKCHI3/IaHY PeaKIUsIapbIHBIH KOA()PHUIIMEHTTEPIH KOOIl YUpEeHE .

MeTannapaplH Kalmnbl CUNATTAMAChl, METANAbIK OaiJIaHBIC TEH METAJIbIK
KPUCTAJABIK TOpP, TEMIP MEH MBICTBIH (PU3MUKANBIK *KOHE XUMUSJIBIK KacHUETTepi,
MeTaJIapIbIH TEK TOTHIKCHI3IaH IBIPFBIII KACUETTEPiH KOPCETY1, TEMIp KOPHITHATAPHI
KOHE OJIAPJBIH KOJJIAHBUTYBI, METAJUTypTUsl Typajibl TYCIHIK, IIOWBIH MEH OojaT
eHmipici, Kazakcranma MeTaJUTyprUsiHBIH JaMybl, MeTajjap MEH OJapJbIH
KOpBITIIAJIAphIH  ally, Ka3akcTaHmarbl MeTaiuap »XoHE OHBIH KOCBUIBICTAPBIHBIH
MaHBI3/IbI KEH OPBIHIAPHI, METAJIAPbl OHIIPY YAepicTepl, KOpIIaraH opTara dcepi,
MeTajgaapAasl  ajdy TakbIpbinTapsl «Mertangap MeH KopbITHAmap» OeniMiHae
KapacThIpbLIA/IbI.

OKy TpolecCiH/Ie OKYIIbUIAPJIbIH TEOPUSUIBIK JKOHE ToXKIpUOEIiKk oiiay
JaFIBUTAPBIH KaTap KaJbIITACTHIPY MaKcaThiHAa: «MeTangapIblH KPUCTAIIBIK TOPBI
MoAeIbIEpi»; «MeTtanaap xKoHe KOpbITHajgap» KepceTunmaepl Oepiiin oThIp.

MeTtannapik OailaHbIC IEH METAABIK KPUCTAIIBIK TOP *KaWbIHIaFbl O1TIMIEPIH
KOJAHBIT METAIIApAblH KACHUETIH TYCIHIIPY, KyiMa YFBIMBIH OHE OHBIH
apTHIKIIBUTBIKTAPBIH, IMOWBIH MEH OONaTThIH KypamMbl MEH KacHeTTepiH,
Kazakcranmarel MeTalgapAblH KEH OpBIHAAPBIH aTay »>KOHE OJapibl OHIIpY
yAepicTepiH, KopIlaraH opTaFa oCepiH 3epTTey OChI O6JIIM/Ie Ky3€ere achlpbLIaIbl.

«1 (I), 2 (IT) >xone 13 (III) Tonrap sneMeHTTEPI KOHE OJAPIbIH KOCHUIBICTAPhI»
oemimige 1 (I)-Tom »sieMeHTTEpI KoHE OJapliblH KOCBUIBICTAPhI, ATOMJAPHI
KYPBUIBICHI ~ HETI31HJAE CUITUIIK METalJapJblH O Kbl KAacHUETTepl, CUITUIIK
MeTaJIIapAbIH OKCHTEP1 MEH THIPOKCHATEPIHIH HET13/1K KaCUETTEePl KOHE OJIap IbIH
KoJaaublIybl, 2 (I1)-Tom anmeMenTTepi KoHe onapabiH KochuibicTaphl, 1 (I)-mmi xoHe 2
(IT)-Ton mMeTanAapbIHBIH KaJIMbl KACUETTEPl, KaIbI[UA OKCHUJII MEH THUJIPOKCUJIIHIH
HETI3/IIK Kacuerrepl xkoHe onapiablH Kohmaueutybl, 3 (III)-Trom »smementTepi,
ATIOMUHUANA JKOHE OHBIH KOCBUIBICTAphl, QIIOMUHUWIIH KOCBUIBICTAPHI MEH
KOPBITIIAJIAPBIHBIH,  KOJNJAHBUTY  ailMaFrbl, QJIIOMWUHUN, OHBIH OKCHIlI MEH
TUAPOKCUTIHIH €Ki TaiJTbl KACUETTEP1 OKBITHLIAIBI.

biniM amymsiiapasl 3epTTey JKYMBICTapblHa OAaFbITTaWTHIH OEJICEHIl OKYIbI
YUBIMIACTBIPY YILIIH:

Ne 6 xepcetiniMm «HaTpuiiiiH, KaIbIIUIIH CYMEH OPEKETTECY1»;

Ne 8 3eprxanambik Toxipube «KanbuuiimiH CyMEH JKOHE  KBIIIKBLI
EPITIH/ICIMEH OPEKETTECY1»;

Ne 7 kepceTinimM «AJIFOMUHUN MEH OHBIH KOPBITIIATIAPbI»;

No 9 3eprxaHanblk ToXIpHOE «AJNOMUHUMAIH KBIIMIKBUT KOHE  CLITI
EPITIHIIEPIMEH OPEKETTECY1»;

Ne 4 mnpaktukanelk xymbic «MeTanmap» TaKbIphIObIHA SKCIEPUMEHTTIK
€CenTep MbIFapy cabaKTapbl KAMTHUTFaH.

byn Oemimzme CUITUTIK MeTaaAapAblH OKCHUATEPI MEH THUAPOKCHITEPIHIH
HET13[1K KAaCHETTEpiH CHUMATTalThIH peakluus TEeHIEYJIepiH KypacThlpy, KaabIIHii
OKCHJIl MEH THIPOKCHAIHIH HETI3[IK KacHeTTepiH TYCIHIIPY >KOHE KOJJIAHBUIYBIH
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CUTIATTay, TON METAIJAPBIHBIH KAl JKOHE KypAenl 3aTTapMeH OpEKETTEeCYyiHe
OalIaHBICTBI TOKIPUOCHI JKOCIIApIIay JKOHE HKYPri3y JKaiiibl O11iM Oepiieni.

«17 (VII), 16 (VI), 15 (V), 14 (IV) - TonTapbIHbIH AJIEMEHTTEP1 KOHE OJIAp/IbIH
KOCBUIBICTaphl» O6JIIMIHAC TajloreHAep, OalIaHbIC TYpl )KOHE KPUCTAIABIK TOP THIIL,
TONTAFbl TAJIOTEHJIEP KACHUETTEPIHIH ©3repy 3aHJbUIBIKTAphI, XJOpP, XJIOPJbIH
XUMUSJIBIK ~ KacHeTTepl: MeTajlapMEH, CYTEKIEeH JKOHE TaJoreHUITEpPMEH
OPEKETTECYi, XJOPCYTEK KBIMIKBIIBIHBIH KypaMbl KacHeTTepi MEH KOJIaHBLIYBI, 16
(VI)-ton »nemeHTTEpl, KYKIPT, KYKIPTTIH aUIOTPONUSUIBIK TYp ©3TepiCTepiHiH
(bu3HKaIBIK KaCUETTEP1, KYKIPTTIH HET13T1 KOCBUIBICTAPhI KOHE OJIApAbIH (PU3UKAIBIK
KOHE XUMUSUIBIK KacHUeTTepl, KBIMKBUIABIK KaHOBIPABIH Maiga Oony cebedi MeH
DKOJIOTUSIFA THUTI3ETIH 9cepi, KYKIPT KBIIIKBUIBI, KYKIPT KBIIMIKBUIBI OHE OHBIH
TY3JaPBIHBIH JKaJIbl J)KOHE EpeKIle KAaCHUETTEepl, KaCHeTTepl MEH KOJIIAaHBUTYbI, 15
(V)-Torm a5eMeHTTepi: a30T, a30TThIH KaCHETTEpl JKOHE TaOMFATTaFrbl a30T alfHAJIBIMBI,
aMMHUaK, aMMHAaKTbIH KacHUETTepl, allblIHybl MEH KOJJAaHbUIYbl, aMMHaK OHAIpIci,
(I"'abGep cuHTE31): @30T KBIMIKBLUIBI, a30T KBIIKBIIBIHBIH KACHETTEPl, a30T KBIIIKbLIbI
MEH HUTpaTTapliblH ©3iHe ToH Kacuerrepl, (ochop KOHE OHBIH KOCBUIBICTApPHI,
dbochopasl aATOTPONUSIIBIK TYPJICHAIPY, Pocdop KockuibicTapbIHbIH Ka3zakcTaH1arsl
KeH OpbIHIAphl, (ochop KOHE OHBIH KOCBHUIBICTAPBIHBIH KANMBl XHUMHSIIBIK
KacueTTepl, MUHEpaiAbl ThIHAWTKBIIITAP, ojapAblH Kazakcranma eHAIpUTYyl »KoHE
oJIap/bl TUIM/II KOJITAHY, a30T ’k9HE (PocPOp THIHANTKBIIITAPBIHBIH KOPLIAFaH OpTara
acepi, 14 (IV) - Ton sneMeHTTEpl, KPEMHHI >KOHE OHBIH KOCBUIBICTApPbI, KPEMHHUUIIIH
KOJIJIAaHBUTY aliMarbl KOHE OHBIH >KapThLIald OTKI3TIII PETIHAC MaHbBI3bI, CYHBIK
KpUCTaJIAap, KPEMHHUM, OHBIH JUOKCHAI MEH KapOWIIHIET! XUMHUSIIBIK OaiijlaHbIC
TYpPIH >KOHE KPHUCTAIJBIK TOP THUIl, KPEMHHH MEH OHBIH KOCBUIBICTAPBIHBIH
XUMUSUTBIK KacueTTepi, KazakcTaHmarbl CHJIMKAT OHEPKOCiOl Typasibl Oimim Oepy
KapacThIPbUIFaH.

TeopussIbIK KOHE TKIpUOETIK OiJlay JaFAbUIapblH KaTap KaJbIITACTHIPY
MakcaThIH1a Oeimre

Ne 8 kepcetinim «KyKipTTiH alIOTPONUSIIBIK TYP ©3repicTepi;

Ne 5 mpakTukanbik xkyMbIc « CYHBIITBITFAH KYKIPT KBIIIKBUIBI €PITIHAICI )KOHE
OHBIH TY3JapPbIHBIH XUMHSUTBIK KACUETTEPIH 3EPTTEY;

Ne 10 3epTxananbIk ToKIpHOE «A30T MOJIEKYIACHIHBIH MOJICTIH TalbIHAAYY;

Ne 11 3eprxaHaiblk ToXipuOe «AMMHAK MOJICKYJACHIHBIH  MOJEIIH
TAUbIHIAY >,

Ne 6 mpakTuUKanbIK >KYMBIC «AMMUAKTBIH aJIbIHYbl JKOHE OHBIH KACHETTEpIH
3epTTey»;

Ne 12 3epTxaHanblK ToXKIpuOEe «A30T KBIIIKBUIBIHBIH 0acKa KbIIIKbUIAAPMEH
OpTaK KacueTTepi»;

Ne 9 kepcetiniMm «MuHepanabl THIHANTKBIIITAPY;

«AnMa3, KpeMHHM, KpEMHUN JUOKCHII MEH KPEMHUN KapOWIiHIH KPUCTAIBIK
TOPJIAPBIHBIH MoieTbaepi» Ne 10 kepceTiniM KapacThIPbLIFaH.

beniMae ramoreH — MOJEKyNaNapbIHBIH  SJEKTPOHABIK  (opMyJanapbiH
KYpacTbIpy »OHE KPUCTAIIBIK TOp TYpli MeH OaillaHbIC THUIIH aHBIKTay, KYKIpT
KBIIIKBUTBl  €PITIHAICI MEH OHBIH TY3JapBhIHBIH (U3HKAIBIK JKOHE XHUMUSIIBIK
KAaCHETTEPIH 3ePTTEY, a30T KbIIIKbUIBIHBIH MOJICKYJIAIBIK, (hOpMyJIaiapbiH 01Ty jKOHE
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aTOMJap apachbIHAaFbl XUMHSUIBIK OalaHbICTapIbIH TY3UIYiH TYCIHAIPY, MUHEPAJIIbI
TBHIHAUTKBIIITAP/IBIH KIKTEIyl Typasibl O171iM Oepiiei.

«AJllaM ar3achIHJIaFbl XUMUSUIBIK JJIEMEHTTEp» OOJIMIHJE ajlaM ar3achIHbIH
XUMUSIIBIK KYpambl, MAKPOIJIEMEHTTED JKOHE MHUKPOIJIEMEHTTED, OJapIblH MaHbI3bI,
aJlaM ar3achbIHbIH KypaMbIHa KIpPETiH 2JIEMEHTTEp koHe ojiapAbiH MaHbI3bl: (O, C, H,
N, Ca, P, K, S, Cl, Mg, Fe), Kazakctan TypFbIHIApPBIHBIH TEHIEPIM/I TaMaKTaHy
palMOHbI, ar3afarbl KEHOIp AJIEMEHTTEP/Il aHBIKTAy, ayblp METalJIapMEH KOpllaraH
OpTaHbIH JIACTaHy KO3/epi, ayblp METaJap/IblH aF3ajapfa acepl Typaibl TYCIHIKTED
KapacThIPbLIAIbI.

biniM anymsuiapAplH TEOPHUSIIBIK OUTIMIH eMipie Kojjana oOuryre Oayiny
MaKcaTbIHIa ToXKIpuOenmik marnpuiapra OarbiTTanFaH  «Cyliek  KypaMbIHAAFbI
KaJIBIIMIII aHBIKTAY»; «TaMak eHIMIEpiHIH KYpaMbIHIAFbl KOMIPTEKTI aHBIKTAY»
3epTXaHaJIbIK TOKIpHOEepl OepiyireH.

binim  anymbuilap Oyn Oenimae ajxaM  ar3achblHBIH  KypaMblHa KIPETIH
aneMeHTTep 1, Ka3zakcTaH TypFhIHAAPBIHBIH TUIITIK TaMaKTaHy PAaIlMOHBIH 3epPTTEH I
KOHE TEHrepiMJl TaMaKTaHy palMOHbIH KypacThlpaAbl, TaMaK ©HIMJAEpIHIH
KYPaMbIH/IaFbl KOMIPTEKT! aHBIKTAY 16l YUPEHE/I].

«OpraHukKajblK XUMHUSFa Kipicrie» OeJIMIHIe OPTaHUKAIbIK XUMHUS — KOMIPTEK
KOCBUTBICTAPBIHBIH, XUMUACH, A.M. ByTIIEpOBTHIH OpraHUKAIBIK KOCBUIBICTAPIBIH
KYPBUIBIC ~ TCOPHUSACHIHBIH ~ HETI3TT  Karuaajapbl, OpPTaHUKAIBIK  3aTTap]IbIH
EPEKIIEeTIKTEPl, OPraHUKAIBIK KOCBUIBICTAPABIH KIKTENyl, (QYHKIIHMOHAJIBIK TOII
TYCIHIT1, OPTaHMKAJBLIK KOCBUIBICTAPABIH TOMOJIOTTHIK KaTapiiapbl, OpPTraHUKaJIbIK
KOCBUIBICTap/IbIH HOMEHKJIATypachl, OPraHUKAJIBIK KOCBUIBICTApIbIH H30MEPUSICHI
YFBIMJIaphl KApaCThIPBUIFaH.

Cabakra  OUTIM  aJymIbUIApABIH  3€PTTEYHIUNIK  KaOulerrepi  MeH
KBI3BIFYIIBUIBIKTAPBIH aPTTHIPY YIIIIH:

Ne 11 «MertaHn, 3TaH, 3T€H, 3THH, 3TaHOJ, ATaHallb, 3TaH KBIIIKbLIbI, IJFOKO3a,
AMUHOATAH KBIIIKBLIBI MOJETBACPI;

Ne 12 «AnkanmapaplH anFamikbl 0ec OKIIACPiHIH JKOHE ChI3BIKTHI KYPBUIBIMIBI
CIUPTTEPIH MOACIBIACPIY;

Ne 13 «IlenTan nzomepiiepiHiH MOACIBACPI» KOpCceTiTiMaepi OepiareH.

KeMipcyTekTepaiH XoHE OJapAblH TYBIHIBUIAPBI: CIUPTTEP, albICTHATED,
KapOOH  KBIKBUAAPHI,  KOMIpCynap,  aMUHKBIIIKBUIAPBIHBIH  KIKTEIy,
(GYHKIIMOHAIIBIK TOI TYCIHIT KaJbIITACHIN, OPraHUKAIBIK KOCBUIBICTAP/ABIH HET13T1
KJIacTaphl: ajKaHJap, alKeHIEp, AJKUHAEp, apeHjep, CIUPTTEp, aJbICTHITED,
KapOOH KBIIKBUIAAPHl, aMUHKBILKbUAAphl yimiH [UPAC HOMeHKIaTypachiH
KOJIIAHYIbl; OPTaHUKAJIBIK KOCBUIBICTAPABIH HET13r1 KjacTapbl: alKaHaap, ajJKeHep,

AJTKUHIED, apeHjep, CIIUPTTED, albJETUITED, KapOoOH KBIIIKBIIAAPHI,
aMuHKBIIKbULIaph! yiniH [UPAC HoMeHKIaTypachlH KOJIJIAaHY bl YUPEHE 1.
«Kemipcytektep.  OtbhiH»  OemiMiHAE  KOMIPCYTEKTEpHIIH  JKIKTENyi,

HOMEHKJIATypachl JKOHE HW30MEPHUSCHI, KaHBIKKAaH KOMIPCYTEKTEp, ajKaH, METaH,
KaHBIKIIaFaH KOMIPCYTEKTEp, aJKEHAEp, JTWUJICH, alKUHIEP, alleTUJICH, apeHjiep,
OCeH30J1, KOMIPCYTEKTEp apachbiHAAFbl TEHETUKAIBIK OalIaHbIC, KOMIPCYTEKTEP/iH
TaOUFH Ke31epl, KOMIPCYTEKTI OTBHIHAAp, TAOWFU Ta3dblH, MYHAWIBIH, KOMIPIiH
Kazakcranmarsl KeH OpBIHIAPHI, OJIAPABl OHAIPY KoHE OHJCY, KOMIPCYyTeKTep.i
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OHJIIPY, OHJEY JKOHE KOJIIaHYAAaFbl JKOJOTHSIIBIK Mocesesep, KOMIPCYTEeKTepIi
HSKOHOMHUKAHBIH TYpJl cajajliapblH/a >KOHE TYPMbICTA NaljanaHy, ajlbTepHATHUBTI
OTBIH TYpJiepl, MyHai, MyHail (pakuusiapbl XoHE IIUKI MYHall ©HIMJIEpIHIH
KOJIIAHBLTY aiMaFrbl TypaJibl TYCIHIKTEP KaMTBLIFaH.

CoHbIMEH KaTap OesiMie:

No 14 «3tuneHHiH x)aHybl, OpOM Cybl MEH KaJlui MIEpMaHTaHAThI €PITIHALIESPIH
TYCCI3ACHIIPY1»;

Ne 15 «Otbin TYpIEp1Y;

Ne 16 «MyHaii xoHe MYHaM eHIMIIEP1» KopceTimiMaepi OepireH.

«OTTEKTI >KOHE a30TThl OPTaHUKAIBIK KOCBUIBICTAp» OOMMIHAE OTTEKTI
OpPTaHUKAJIBIK KOCBUIBICTAPABIH JKIKTENyl )KOHE HOMEHKJIATypachl, METaHOJ, 3TaHO,
CHUPTTEPIH YIBUIBIFBI KOHE STUJI CIHPTIHIH aJaM OpraHu3MiHE 3USHIBI ocepi,
OTTEKTI OPraHUKaJbIK KOCBUIBICTAPIBIH OKUIAEPl, ATAaHIAUOJ, MPOMAHTPHOJ, 3TaH
KBIIIKBLIBI, TIIOKO3a, caxapo3a, KpaxMmal, IEeJUTION03aHbIH KOJJIAaHBLUTYbl, KapOOH
KBIIITKBUTIAPEI, KYpACIi d(upiaep MeH Maitnap, caOblH, CHHTCTHKAJIBIK JKYFBIII 3aTTap,
CHUHTETUKAJIBIK JKYFBIII 3aTTapbIH KOPIIaFaH opTaFra acepi, Kemipcyiap, HOpybI3aap,
AMUHKBIIIKBUIIAPEI,  OWOJNIOTHSUTBIK ~ MaHBI3ABl  OPTaHUKAIBIK  KOCBUIBICTAp,
KazakcTaHHbIH TaMaK 6HEpPKaC101 TAKbIPBINTAPHI KAMTHLIFaH.

AunraH OUTIMIEpiH eMipe KojgaHa Oinyre 0ayily MakcaTbIHa OeJiMre:

No 15 «Cipke KbIIIKbUIBIHBIH KACUETTEPIH 3€PTTEY»;

Ne 16 «HopybI3mapasiH JeHaTypanusachD» 3€pTXaHajbIK — TIKIpuOenepi
KapacThIPbUIFaH.

O-ChIHBITIKA apHAJIFaH >KaHAPTBHUIFAH Ma3MYHJIarbl 0a3alblK OLTIM Ma3MYHBI
4-xecrene OeplareH.

4-xecre — OKy MoHIHIH 9-CHIHBINTAFBl KaHAPTBUIFAH Ma3MYHAAFbl Oa3aliblK Oi1iM
Ma3MYHBI

1-Tokcan 2-TOKCaH 3-ToKCcaH 4-ToKCcaH
DJIeKTPOJMTTIK TorbIry- 17 (VII), 16 (VI), 15 (VI), | OpranukaabIik
AUCCOIHALHSE ToThIKChI3Aany | 14 (IV)-Tom jiemeHTTepi | XUMHUAFA Kipicne
peakuusiiapbl JKOHE 0JIaPIBIH
KOCBLIBICTAPBI
> DNEeKTPOIUTTED > ToTeiry > I"anorennep > Opranunka
MEH OEHIIEKTPOTUTTED JOpexKeci. > Xmop JIBIK 3aTTapIbIH
> DNEeKTPOIUTTIK > ToTeiry > Xaopeyrek epeKIIenikTepi
JTUCCOLMAIUSTIaHy KOHE KBIIIKBLIbI > Opranuka
TEOPUSCHI TOTBIKCBI3JIaHy > 16 (VI)-ton JIBIK
> Kpimkpin, Heris, peakusIapbl anemenTTepi. KykipT. KOCBUIBICTap/IbIH
TY3Jap/bIH > DnekTpoHn | » KykipTTin KIKTEINYi
JMEKTPOIUTTIK BIK OaJTaHc 9fici KOCBUTBICTaPhI > Opranmnka
JTUCCOLIUAITUSICHI > KyKipT KBIIKBUIBL | JIBIK KOCBLIBIC-
> Jlucconmanusiian YKOHE OHBIH TY3aphbl TapJIbIH
y mopexeci. Kymiri xone > A3zoT TOMOJIOTTBIK,
QJICi3 BIEKTPOIUTTEP > AMMuak KaTapJiapbl
> DNEKTPOITUTTIK > AMMHAKTBIH > Opranuka
JUCCOLMAIUSTIaAHY KACHETTEPI, aIbIHYbl MEH | JIBIK




TEOPHSICHI TYPFHICHIHAH KOJIJAHBLTYBI KOCBUIBICTAP IBIH
KBIIIKBLI, HET3, > A3BOT KBIIIKBLITBI HOMEHKJIATYpPacChl
TY3JapIbIH XHMHSITBIK > dochop xoHE > Opranuka
KacueTTepi OHBIH KOCBLIBICTAPBI JIBIK
> Ty3map ruaponmsi > Munepanibt KOCBLIBICTAP IBIH
TBIHAUTKBIIITAP U30MEPHSICHI
> Kpemnnii sxone
OHBIH KOCBLIBICTAPBI
Beiioprannkanbik Metanaap MeH Anam ar3acbIHAAFbI KemipcyTekrep.
KOCBLIBICTAPIBIH KyiimaJjap XHUMHUSUIBIK 3J1eMeHTTep | OTBIH
canaJjblK TaJlIaybl
> Karuonnmapra > Merannap > AJtaM ar3achIHBIH Anxangap
carasblK peakiuusiap TIBTH, JKAJTITBI XUMHUSITBIK KYPaMBl. AnkeHnep
> AHHUOHIAPBIH CHIIaTTaMachl > MaxkpoanemeHntrep, | AJIKUHAEP
carasiblK peaKkIusIaphl > Mertanmap | MHKpPOIJIEMEHTTEP JKOHE ApomarThl
Kyimasapsbl OJIap/IbIH MAHBI3bI KOMIPCYTEKTep.
> Metannap > Ar3anarsl KeOip Benson
> ITBI ATy AIIEMEHTTEP/Il AHBIKTAY Kewmipcyrekrti
> 1 (I)-Tom > AyBIp OTBIH/AP
AJIEMEHTTEP1 XKOHE | METalJapMeH KOpIlIaraH Mymnan
oJapabIH OpTaHBIH JIACTAHYHI
KOCBUIBICTAPhI
> 2 (II)-tom
METaJIIaphl )KOHE
oJapabIH
KOCBUIBICTAPhI
> 13 (IIT)-Tom
METaJIaphbl
> AtoMuHUT
’KOHE OHBIH
KOCBUIBICTAPHI
XHMHSAJIBIK peakius OTTeKTi KoHe
KbLITAM/ABIFbI a30TThI
OPraHUKAJIBIK
KOCBLIBICTap
> XUMUSIIBIK > OrtrekTi
PpeaKIHsIIap IbIH OpTraHUKaJIBIK
KBLUTIAM/IBIFBI. 3arrap. Cnuprrep
> XUMUSIIBIK > Kap6on
peakiusiiap KBIIIKbLUIIAPhI
XKBUIIAMJIBIFBIHA OCEP > Kypnemi
eTeTiH (akTopiap adupiaep MeH
> Karanuzatopmap. Maitnap
WNuruburopnap > Cabbin
> KaiTeiM b MeH
peaxiusiiap CHUHTETUKAJIBIK
> KalTeiMib! xoHE JKYFBILI 3aTTap

KAUTBIMCBI3 XUMUSIIBIK
peaknusiap. XUMUSIIBIK
Terne-TeHIIK

> Kemipcyn
ap

> AMuH
KBIIIKBUIIAPHI.
Hopysiznap
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XUMHS TIOHIH OKBITYIBIH MaKCaThl — TEOPUS MEH TYCIHIKTEPAl TepeH 3epTTey,
TaKBIPBITITHIH MPAKTUKAIBIK JKaFbIHA Ha3ap ayaapy, ajblHFaH OUTIMII 63 eMIpiHJe
KOJIJIaHa O1TyTe JaibIHay.

XuMUSHBI OKyAa Oenriai Oip peaknus Kajgail jKy3ere acaThIHBIH aHBIK
KOPCETETIH JEMOHCTPALMS AKCIIEPUMEHTTEP] MAHBI3AbI pod aTKapaibl. XUMHSIBIK
HKCIIEPUMEHTTEP 3aTTap/iblH KaCUETTEPIH €CKe CaKTayFa, MPOLECTEPiH KYPYy MOHIH
TYCIHYT'€ KOMEKTECEe/I.

Xumusiarsl Oi1iM Oepy JKOHE TaHBIMJIBIK KBI3MET XHMHSHBI MEHIEepy YIIiH
KOINTEreH MAaHBI3[IbI HOpCENepAl KAMTHIBI: XUMUSIBIK OSKCIEPUMEHT KYPTi3y,
3aTTapbl TAlJAy >KOHE CHUHTE3JIEy, CUMBOJIIap MEH TpadUKTEpPMEH >KYMBIC iCTey,
MEp3iMJII  JKYHEHIH OBPUCTUKAIBIK MYMKIHAIKTEPIH TaijaliaHy, XUMHSIIBIK
MocemeNnepal menty >koHe T.0. OHbIH HOTHXKEC! — JaF/lbl. XUMHUSHBI Ta0BICTHI 3ePTTEY
YIIIH MPaKTUKAIBIK JKOHE MHTEIUICKTYAIABIK JaFAblIap MaHbI3/Ibl. XUMUSJIBIK O1711M
Oepy OapbIChIHIA JaMblFaH JaFapuIap Oacka >KapaThUIBICTAHY FHUIBIMIAPBIHBIH
OUTIKTLIIK JaFIbUIApbIMEH €CKEPE OTHIPHII KUHAKTATYbl KEpPEK.

KanapTteinran Ma3MyH/JIaFbel OarapiaamMaja XUMUSUIIBIK ToxKipuOere 0ipas 0otk
Ooeputred. On OuUlM anymibLIapAblH OOWBIHAA 3aTTapMEH KYMBIC >Kacail ajaThIH
apHailbl TMOHIIK JaFabUIapJbl KaJbIITACTBIPYFa MYMKIHAIK Oepeal, COHJai-ak
3aTTapMEH TYPMBICTA JKOHE OHAIPICTE KAyINCi3 KOHE IKOJIOTUSUIBIK CayaTThl KYMBIC
Kacayra yhpere/i.

XUMUSAAFbl MPAKTUKANBIK JKYMBIC OUIIM allyIIbUIApAbIH OUNIMIH KOHE
TOXKIPUOENIK JaFabUIAPBIH JKETUIAIPY MEH TeKcepydl Ooixkaiiabl. Omap, omerte,
Oenriai Oip TaKpIPHINTH HEMece OeMIl OKY asKTaJlFaHHaH KeHiH »xkaz0alna >KoHe
MPAKTUKAJIBIK HBICAHIAP/bI YHIIECTIPY apKbUIbI JKY3€Te aChIPbLIAThIH TaKbIPHIITHIK
0akpLIay Kypasibl O0JIBIN TaObLIAIbI.

[IpakTUKANIBIK )XKYMBICTApJIaH KEWIH OHBIH HOTHXKEJEPIHE TalJay KYypriziiaeal.
byn xarmaiima SKCIIEpUMEHT KYPTI3UIreH Ke3Je Je, €CenTi MaibIHaaranaa aa oimm
aMyIIBIIAPABIH KIOepreH KaTemiKTepl TalgaHaibl, KaKeT OoiFaH Karmaiga Oirim
AMyIIBIIAPABIH JONTEpIIEPiHE MPAKTUKAIBIK )KYMBIC YIIIIH €CKepTIIeiep JKacaaipbl.

3epTxaHanblK ToXipuOenep kaHa OUTIMAI KaJIbINTACTBIPY MaKCaThIHIA JXKaHA
MaTepUaIbl 3epAeneye, COHaai-aK OuTiM amyIbLUIapIbIH TOXKIPUOETIK JaFAblIapbIH
KaJIBIITACTBIPY/1a, OIPIKTIPY/IE JKOHE KETUIAIPYAe YHPEHY CUTIaThIHA He.

XUMHSIaFl  JEMOHCTpAlMsl ~ JKCIEPUMEHTI  —  TaKbIPBIIKA  JIETEH
KbI3BIFYIIBUIBIKTBI KAJIBIITACTRIPYABIH THIM1 Kypabl. JleMOHCTpaIus SKCIIepUMEHTI
’KOHE TaOUFU 3aTTap XUMUSUIIBIK PEaKIUsIapAbIH CHIPTKbI KOPIHICTEPI MEH 3aTTap.IbIH
KACHETTEPIH 3epTTeyre KOMEKTECe/I.

Cabakrapiarbl XUMHUSUIBIK 3KCIEPUMEHTTEPIH KOPCEeTUTyl 3MOLMOHAIIbI
mabpIT OepyMeH Karap, OKYy MaTepUaljapbIMEH TaHBICYFa KbI3BIFYIIBUIBIK
TYABIPAJbI, OM TYIOr€ MYMKIHIIK Oepejll KOHE TaKbIPBINTBIH JKaKChl MEHIeplIyiHe
BIKITAJI ETE/I.

Kanapteimran Ma3MyHAaFbl OKy OarjapiamMachblHa TeMEHJEriel jkaHa
3epTXaHalbIK TOXKIpUOENep €HI131ITeH:

«TaraM KypaMbIHaH KOPEKTIK 3aTTap/bl aHBIKTAYY;

«OPEKETTECYIII 3aTTap/IbIH aPAKATHIHACKDY;
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«OHEPTHUS 63repe KYPETIH XUMUSIIBIK PEaKIIAIIAP»;

«Cy KepMEKTIT1H aHBIKTay»;

«Li*, Na*, K', Ca*, Sr**, Ba®*, Cu®" kaTHOHmapbIH KaJbH TYCiH GOSIIYBIHA
0ailIaHbICThI AHBIKTAY;

«Cy¥Mek KypaMbIHaH KaJIbITUNI aHBIKTAY.

Mpeicanibl, 7-ChIHBINITA «AJlaM aF3acblHAAFbl XUMMSUIBIK — 3JIEMEHTTEP)
OeniMinge «Taram KypaMbIHaH KOPEKTIK 3aTTap/abl aHBIKTAY» MPAKTHKAJIBIK )KYMBICHI
KaMTbuIFaH. byl MNpakTHKaibIK KYMBICTBI JKYPri3e OTBIPBII OLTIM  amylibliap
TaraMIbIK OHIMAEPIH O1p KaTapblH: KAHT, KpaxMmall, KOMipCyJiap, HOPYbI3, Maiiapabl
AQHBIKTAMIBl JKOHE OJapAbIH aJaM ar3aChbIHbIH TIPIIUTr YIIIH MaHbBI3IbUIBIFBIH
tycineai. Ocel opaiifia O1UTIM anyIblIapFa IEHCAYNIBIKTH CaKTay JKOHE HBIFANTY YIITH
JYPBIC TaMaKTaHyIbIH MaHBI3JIbUIBIFBIH ATy TUIMII 0ok TaObutanbl. Kemipcymap
MEH MailTlapJibIH HET13r1 KbI3METI aF3aHbl KAKETTI SHEPTUSAMEH KaMTamachi3 €Ty
€KCHIH, HOpYBI3Jap ’KaHa JKacylajap Ty3yre KaTbICAThIHBIH TYCIHIIpPE KETy KaKeT.
barnapnamanbiH Oyl TakpIpblObl OUTIM anylibulapra (YHKIUMOHAIIBIK OuTIM Oepe
OTBIPBII, AJFaH TEOPUSIIBIK OUTIMAI TIKIPUOEMEH YIITACTBHIPHIN, OMIpre JalblHAay
KaFMJachlHa cail eHri3imin oTelp. COHIBIKTAH AYPHIC TaMaKTaHy — JACHCAYJIBIKTHI
cakTayAblH OlpAeH Oip »OJIbl €KEeHIH YHpeTy YChIHbUIaAbl. MpbIcanbl, Tamak
KYPaMBbIH/IaFbl OPTaHUKAJBIK 3aTTap/blH JKETICHEYIIUIITIMEH OPraHU3MHIH KbI3METI
Oy3pUIa/ibl, 1MIKI OpraHaap/a, COHBIH IMIIHAE OKIEHIH oHE OpOHXTHIH,
KOMIpCYJIapbIH, MalllapblH, TOPYMEHAEPIIH KoHE MUHEPAJIbl TY3/ap/AblH Hallap
CiHyl, MMMYHUTETTIH ToMeHJeyl Oaikanansl. COHABIKTaH, TaMakK KYHapJibl OOJIYBI
Thic. Mpicanbl, €T, OanblK, XYMBIPTKA, OypIlak, ypMme OypIiiak, CyT eHIMJepi
HOpybI3lapFa 0ail, COHABIKTaH OyJI TaramJiap KYHJIENIKTI palioHna OOJybl THIC
€KEHIH YFBIHJIBIPY KaXKeT.

XKanapTteutraH Ma3MyHJarbl OarjapiiamMajia 3epTXaHaJbIK KYMBICTAPIBIH J1a
CaHbl aUTapJBIKTAl apTTHI.

3epTxaHambIK TOXipuOeIepAiH TaKbIPBIITAPHI S-KECTEAe YChIHBLIAIBI.

5-kecte — 7-ChIHBIN OOWBIHINA 3€PTXaHABIK KYMBICTAPBIH KeCTecl

JKanapTeuiran Ma3MyHJIarbl Oarmapiaama OOWBIHIIA 3epTXaHAIBIK KyMbIicTap (2017)

No 1 «3arrappl xKoHE 01apAblH KOCBUIBICTAPBIH CATBICTHIPY»
| Ne 2 «JlacTanraH ac Ty3bIH Ta3apTy»

No 3 « XuMUSITIBIK peakimsuIapbIH OCITIepiH 3epTTey»
Ne 4 «AcniupuH HeMece CaJIONIbIH CATKBIHIAY YACPICIH 3epTTeY»
No 5 «CynwiH KaliHay YIEpiCiH 3epTTey»
Ne 6 «bastaybl3 IaMHBIH KaHYbD)
Ne 7 «EpiTinainepiH KbIIKBUIIBIK, HET13/1IK OPTAaChIH aHBIKTAY»
No 8 «XopcyTek KbIIKBUIBIHBIH OeHTapanTaHy peakiusChD)
Ne 9 «MBIpBIUTHIH CYHBUITBIIFAH TY3 KbIIIKbUIBIMEH PEAKIIUSICHI)
No 10 «CyTekke canajiblK peaKimsi»
Ne 11 3eprxananblk ToxiprOe « THIHBIC ally YIEpiCiH 3epTTEy»

Konnansictarsl Oarnapnama OoifbIHIIA 8-CHIHBINTA 7 3€pTXaHAIBIK TaKIpUOE,
KaHapTeUFaH Oarmapiama OoibiHIna 10 3epTxaHanbik TaxipuOe Oepinred. Ne 2, 4,
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10 3epTxaHanbIK TOXKiprOenep kaHagaH eHri3ireH. No 2 «OpeKeTTecyIll 3aTTapAbIK
apakaThIHACKDY 3ePTXAHAIIBIK TOKIPUOECIHE OUTIM aylIbUIap peakiysaFra KaTbICaThIH
KOHE TY3UIETIH 3aTrTapAblH (OPMYJIAchlH *a3a OTBIPHIN, XUMMSUIBIK peaKlusiiap
TEHJEYJIEPIH KYPBIN, OPEKETTECETIH 3aTTap KAaThIHACBIH JKCHEPUMEHTTIK KOJIMEH
aHbIKTall ananpl. ToxipuOeneH COH peakivs TEHJCYIH >Ka3blll, PEaKlus TUITIH
AHBIKTAMIbI.

«OHEPrUusHbIH ~ ©3repyIMEH JKYPETIH XUMHUSUIBIK peakuusimap» Ne 4
3epTXaHAIBIK TOXKIpHUOEeCT «XUMHUSMIBIK pPEAKIUAIAFbl DHEPTUSMEH TaHBICY»
OemiMminme OepinreH. bynm  3eprxaHanbik  Toxipubene OUTIM  aymibLIap
HK30TEPMUSUIBIK KOHE SHAOTEPMMSUIBIK pPEaKUMsUIapAblH JKYpy MeXaHHU3MIMeH
TAHBICHINI, OPTYPJl JKAHFBINI 3aTTapblH KOpIIAaFraH oOpTaFa THTI3ETIH OCEpIH
3epTTeH .

Ne 10 «CynbIiH KEpMEKTITIH aHBIKTAy» 3€pPTXAHAIBIK TOXKIPUOECIHIIE CYyIbIH
«KEPMEKTIT1H» aHBIKTaN bl KOHE OHBI KO0 TOCUIAEPIH TyCiHaipeai. byn Toxipudene
OUTIM anymbuIap KapamailbiM CaObIHHBIH KOMETIMEH CYJIbIH KEPMEKTITIH aHBIKTAy
MYMKIH €KEHIH JoMeiaed anaabl. AnFaH OUTIMIEpIH KYHJENIKTI eMIpe KoJjjaHa
Outyre yiipery KaxeT. MpIcalibl, )KybIHY YIIIH, KHIM-KEHIEKTEP/l Kyy YIIIH KaHAau
CyJlbl NalijanaHy KaxeT, KOJIIMIT KYObIp CybIHJa CaObIH aKChl €pyl YILIH HE 1CTeyTe
0oJabl JEreH cypakTapabl KO KEpek.

8-CBIHBIIITA KYPTi3UIETIH 3€PTXaHAJBIK KYMBICTAPAbIH CaJbICTBIPMAJIbI KECTECI
TeMeHjie OepiareH (6-kecTe).

6-KecTe — 8-CBhIHBIT OOMBIHITIA 3CPTXaHAJIBIK JKYMBICTAPAbIH CAJIbICThIPMAJIbI KecTecl

KoapanbicTarsl Oarnapiaama  OoiibiHma | JKaHapThuIFaH Ma3MYHAArbl  OargapJama
3epPTXaHAJBIK KymbicTap (2013 :k.) 00libIHIIIA 3ePTXaHAJIBIK KymbicTap (2017)
Ne 1 «3arrapasig (MeTanmgap KoHe Ne 1 «ATomMaapbIH MOJIETBIAEPIH JKacay»
Oeiimeranmap) pU3UKAIBIK KACHETTEPIH TAHBII
O1my. @u3HMKaIBIK KyObUIBICTAp (CYIABIH
KaliHaybl, TapadUHHIH )KOHE KAaHTTHIH
0ayKybl). XUMUSIIBIK KYObUTbICTAp (TYHOAHBIH
TY311yil, Ta3IbIH O06JIiHYl, HICTiH naiaa 60mysl,
3aTTBIH TYCIHIH €3repyi, )KbUTYIbIH O6TiHY1
HEMece CIHIpLTy1)»

No 2 «XuMusIbIK peakuusuiapasiH Oenriiepine | Ne 2 «OpekeTTecyln 3aTTapablH MaCcCaChIHBIH
KOHE THITEPIHE TOKIpHOENep KYprizy; MbIC KATbIHACHI»

CBIMBIH KbI3/IBIPY; MAJIAXUTTIH BIABIPAYHI, aFalll
YKAHKACBIHBIH JKOHE Napa(UHHIH KaHYbD)

Neo3 «Typai XuMUSIBIK OailIaHbICKl Oap Ne 3 «MeTanmgapapiH KbIIIKBUIIAD

3aTTapblH TAOUFU YITUIEPIH 3epTTey» epITIHAICIMEH OpeKeTTeCyi»

No 4 «CyTek acCKbIH TOTBIFBIH KaTaJIM3aTOP Ne 4 «OHeprusiHbIH ©3repyiMeH KYpEeTiH

KATBICBIH/A albIPy apKBUIBI OTTEK aly» XUMUSUIBIK PEAKITHSIIap)

Ne 5 «3eprxanajna cyTek aiy )KOHE OHBIH Ne 5 «3arTapapiH epirimTirid 3epTTey»

KAaCHETTEPiH 3epTTey»

No6 (MynpTUMETHA) Neo 6 «Oxcuarep/iiH XUMUSIIBIK KaCHETTEPIH
3epTTEY»

No7 «KpIKbIIIap AbIH XUMUSIIBIK, Ne 7 «KpIIKbUTIAPABIH XUMUSITBIK KACHETTEPIH

KacuerTepiMeH (opTodochop KbIIIKBIIBIHBIH 3epTTEY»
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MBICQJIBIH/IA) TAHBICY; HET13/IEPA1H XUMHUSUTBIK
KacHeTTepiMEH (HaTpuil THIPOKCHIIHIH
MBICAJIBIH/IA) TAHBICY; TY3IaPAbIH X MMHSITBIK
kacuerrepimMeH (Mbic (II) cynbhaThIHBIH XoHE
KaJIbIIMI KapOOHATHIHBIH MBICAJIBIH/IA)
TaHBICY

Ne 8 «Heriznepain XUMUSITBIK KACHETTEPiH
3epTTEY»

No 9 «Ty3napibIH KacueTTepl KOHE aJIbIHYBI
Ne 10 «CyapIH KEpMEKTITiH aHBIKTAY»

O-chIHBINITa KOJAHBICTAFEI Oaraapiama OolibHIIa 10 3epTXaHanmbIK TOXKIpUOeE,
KaHAPTHUIFaH Oarmapiama OolbiHIA 16 3epTXaHaANBIK TOXipruOe Oepinren. Ne 3, 13,
14 3epTXaHAJIBIK )KYMBICTAP KaHAJaH CHT131I1I OTBIP.

YKananan enrisinren Ne 3 «Li*, Na*, K*, Ca®*, Sr**, Ba®*, Cu®" katnonmapsia
KaJbIH TYCIHIH OOsUTybl OOMBIHIIIA aHBIKTAY» 3epTXaHaIbIK TokipuOeci 1-TokcaHia
«belopranuKabIK KOCBUIBICTAPBIH CallajiblK TalaaybDy OemimiHae OepiaredH. MyHaa
6inim anymsurap Lit Na®, K¥, Ca®*, Sr**, Ba®*, Cu®" MeTau1 KaTHOHIApBIH aHBIKTAY
YII1H aJIbIH TYCIHIH OOsUTY PEaKIUsChIH KYPri3ill, OHbl CUIIATTaNIbI.

HerizineH MeTaiiap/iblH KaTUOHBIH €K1 OICIICH aHBIKTalIbl: epITIHAIAC KOHE
KaJIbIH TYCIiHIH OosutymMeH. byn Toxipubene exiHI 9/1iC KapacThIPbLIA IbI.

CiaTuniK MeTanaap KaTHOHJApbIH aHBIKTay/la TeK KYpFakK TY3/JapMEH >KYMbIC
’KacaiJlpl, HETI3IHAE 1C JKY3IHAE OapiblK CUITUIIK METaul Ty3Japbl EepirilTiK
KacueTke ue 6omaapl. Onap bl KbI3ABIPFBIII )KAIBIHFA a3 MOJIIIEPIC TY3 KOCY apKbLIbI
aHbpIKTayFa 0osasel. COHJA KaJIbIH TYCIHIH OO0sTybI ObLIal JKypei:

Li" — KOHBIP-KBI3FBLIT

Na" — capsl

K" — xynrin

Ca®" — kipmin TycTec KbI3bin

Sr** — KapMHH KbI3bIT

Ba®* — capFbII KachLL

No 14 «Cyiiek KypamMbIHAaFbl Kalabluil aHbIKTay», No 15 «Tamak eHiMaepiHiH
KYpaMbIHJIaFbl KOMIPTEKTI aHBIKTAy» 3€pTXaHAJBIK ToKipuoOenepi 3-TOKcaHIarbl
«Anam ar3achIHIAFbl XUMUSIIBIK dJIEMEHTTEP» OoiMiHae OepiireH.

«CylieKk KypaMbIHAarbl KaJbLIMWJl aHBIKTAy» 3€pPTXAHAIBIK TKIpUOECiHe
OLTIM amymIbLIap agaM ar3achIHAaFbl KAIbIIUH MEH TEMIPIiH POJIiH TYCIHIIPEIi.

Kanmpiuii — ajmaMm ar3achlHIarbl €H MaHbI3Ibl 3JeMeHTTepAiH Oipi. OHBIH
ar3a/arbl MeJIepi mamMaMeH 2%-1bl Kypanibl.

Kanpumii HeriziHeH cyiek jKoHe Tic VYIMalapblHbIH KypambiHa Kipemi. On
’acyllla KypaMblHa €HIll, CYHeK KypayFa, KYpPEeK KoHe OYIIIIBIKETTEPIHIH KYMbIChIHA
KaThICa/Ibl, KaHHBIH YIOBIH KamMTaMmachl3 eTedi. Epecex amampapra toymirine 0,5
rpaMM KaJlbLUK >KeTKUTIKTI. O CYHeKTl KaTailTyra aca KaxeT. Kanpuuii — cublp MeH
KOW CYTi, CYTTE€H JKacaJaTblH OHIMJAEpJE — IpIMIIIK, cy30e, KaliMak, aiipaHjia MoOJ
Ooonaapl. Kapa Oujali HaHbl MEH JKYMBIPTKAHBIH capbl YbI3blJa KajblMiire Oail.
Ar3ara Oip TOyJIKKE KaXET KaJbIMi ally YILIIH Y3 I'PaMM CYTCIpHE HEMECE >KapThl
JUTP CYT KeTedl. Ar3aza KalubllUi TY3/apbIHBIH KETICIEYIIUIIrT CyHeK YIIMachbIHbIH
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AYphIC JaMbIMyblHa, TIC aypyblHa, KeioOip QepmeHTTepAiH OenceHAUTITiHIH
TOMEHJICYIHE, OPTAJIBIK KYHKE )KYHECIHIH KbI3METIHIH OY3bLTybIHA OKET COKTHIPAJIbI.

byn cabakTtel OuosiorusMeH OailaHbICTBIpa ©Tyre Oosiajnbl. MpIcabl,
KaJIBITUHIIH OMOJIOTHUSIIBIK POJIiHE TOKTATyFa 00JIaIbl.

Kanbiuiiiig afiam ar3achIHAaFbl POJIL:

— KYPBUIBIC KbI3METIH aTKapabl;

— J)KYPEK XoHE KaHKa OYJIIIBIKETTePIHIH KUBIPUTYbIH KAMTaMaChI3 €Te/Il;

— KaHHBIH YIObIHA KAThICA/IbI;

— ar3aHbIH KBIIIKBUIIBIK-CUTITUIIK TEHIepIMIHE 9Cep eTel;

— JKYHKe JKYHEeCIHIH KYMBICHIHA KaThICAIbI.

An Temip amam ar3aceiHAa 3,5-4,5 r mamacelHAa Ke3jaecedi, OHbIH 3/2-ci
KaHHBIH KypambiHga, 3/1-1 6aysipaa, kekOaysipa, OYJIIIBIKET VITACKIHAA, KYJIIBIH]IA
ke3gecemi. Temip ar3ara TamakneH Oipre kenemi. Ocbl Kepje MyFaimiM OuTIM
alyuibiapra ecIMJIK eHIMAEpIHE KaparaHla >KaHyap OHIMJEPIHEH TYCKEH TeMip
CIHIMJIIpEK O0Jaabl, MbICaJbl €T, OaybIpJibl KOOIpeK >KEereH IypbiC OO0JATHIHBIH
€CKEepPTKEH]1 1ypbIC.

Ne 15 «Tamak eHiMAEpIHIH KYpaMbIHIaFbl KOMIPTEKT] aHBIKTAY» 3€pTXaHaJIbIK
TOXKIpUOeciHAe OuTIM alyliblIap TaMakK OHIMJIEPIHIH KypaMmbIHJIaFbl KOMIPTEKTI
AHBIKTAM, OHBIH aJ]aM aF3achl YIIIH KYH/IBUIBIFBIH TYCIHE/I].

KeMipTek OapiiblKk Taram ©HIMIEPIHIE OPraHUKAIBIK KOCBUIbICTap TYPIHIE
FaHa Keszzecemi. Ajam opraHu3Mi OeHOpraHUKAaJIbIK KOCBUIBICTAPAAFrbl KOMIPTEKTI
CiHIpE aJIMAUTHIHABIFBIH YXOHE OHBIH OWOJOTHSIIBIK KYHIBUIBIFBI KOK C€KEHIH, TEK
OpPraHUKAJIBIK KOCBUIBICTAPBIHBIH OMOJIOTHSUIBIK pPeJli 30p €KEHIH aTal eTy KEpek.
KeMipTekTiH KOCBUIBICTapblHA KeMipcyiap, HOpybI3dap, Mailnap, HyKeoTuarep T.0.
xKatanel. byn 3epTxaHanbK KyMmbIc Oarmapiamara (YHKIUOHAJABIK OutiM Oepy
MaKcaThlHJla KOCBHUIFAHJIBIFBIH aiTa KeTy KepeK. buliM anymbiiap XUMHUSHBI
OHMOJNOTHSUIBIK YFRIMAApMEH OaillaHbICThIpa OKY apKbUIbI, ©3 aF3achlH TaHBIN, OHBIH
JaMybl YIIiH TaFaMHBIH XUMHSUTBIK KYPaMbIH OUTIM JKYpPY KaHIIQJIBIKTHI MaHbBI3IbI
€KEHIH TYCIHY THiC. 9-CBHIHBINTHIH 3€PTXAHAIBIK JKYMBICTHIPBIHBIH CaTbICTHIPMaIbI
KecTecl ToMeHie OepuireH (7-kKecte).

7-xecTe — 9-ChIHBII OOMBIHINA 3€PTXAHAJBIK KYMBICTapP IbIH CAJIBICTHIPMAaIIbl KECTEC]

KonnanbicTarel  Oargapigama  OoilibiHmA | ZKaHAPTBIIFAH Ma3sMyHJIaFbl Oaraapiama

3epTXaHAJBIK KymbicTap (2013 :k.) 00iibIHIIA 3ePTXAaHAJBIK )KymbicTap (2017)

Ne 1 «DnexTponut epiTiHAiIepiHiH Ne 1 «Kprukpu, cinTi epitinainepinig pH

apachIHaFbl MOH aJIMacy peakIusIapb» AHBIKTAY»

Ne 2 «Tyznmap rugponusi» Ne 2 3eprxanansik Toxipude «Ty3nap
TUAPOITH31»

Ne3 «KeMipKbIIKBLUT Ta3bl )KOHE aMMUAKTHI Ne 3 sxanbiH TyCiHiH Gosmysl GoibiHmIa «Li*,

aiy, onap/bl aHBIKTAy Na*, K*, Ca,*, Sr,*, Ba®*, Cu®* karnongapsH
AHBIKTAY»

Ned (mynbTuMenna) «XI0pHATEPI, Ne 4 «Fe”*, Fe’*, Cu®* kaTHOHmapbIiHa camabIK

KapOoHaTTapbl, CynbhuATEpI, peaxkuusiiap»

cynb(haTTapasl, CHINKATTap Ibl, AIMMOHUH

TY3/apbIH TaHBII O1TY»

No5 mabGopaTopusuibIK TOKIpHOE «ATIOMUHUT No 5 «Cymwr epitinaineri CI, Br, T, PO,
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TUAPOKCHIIH ATy KOHE OHBIH €KiIalJIbIK SO42_, C032_’ NO3_, SiO32 AHUOHApbIH

KAaCHUETTEPIH 3ePTTEY» aHBIKTAY

Ne6 «Temipain (I1) sxone (III) ruapoxkcuarepin | Ne 6 «KoHIIEHTpalMSHBIH TEMIIEpaTypachl MEH

ally JKoHE KaCHUETTEPiH 3epTTey» OeuIeKTep KOJIEMiHIH peaklus
KBUTIAMIBIFBIHA dCEPI»

Ne7 «KemipcyTek MomieKynaaapblHbIH Ne 7 «XUMHSITBIK TeTe-TeHIIKTIH BIFBICYBD)

MOJICIIBJIEPIH KYPaCTBIPY»

Ne8 «MyHait eHIMIEPIMEH TaHBICY Ne 8 «KanpuuiiiiH CyMeH kKoHE KBIIITKbLIT
EPITIHAICIMEH OPEKETTECY1»

Ne9 «Cipke KbIIIKBUIBIHBIH HHIUKATOpIapFa Ne 9 «AMFOMUHUIAIH KBIIIKBUT KOHE CLITI

acepi, MeTaJIIapMeH KoHE TY31apMEH ePITIHAIEPIMEH OPEKETTECYI»

opekerTecyi

Nel0 «CaObIHHBIH )KOHE CUHTETHKAIBIK JKYFBIIT | Ne 10 «A30T MOJIEKYIaChIHBIH MOJICIIIH

3aTTap/AbIH KACUETTEPIH CABICTHIPY TabIHIAY»
Ne 11 «AMMuak MOJIEKYTaChIHBIH MOJEITIH
JaibIHIAY»

Ne 12 «A3OT KBIIKBUTBIHBIH 0acKa
KbIIIKbUIJAPMEH OpTaK KaCHETTEPI»

Ne 13 «Cyiiex KypaMbIHAaFbl KaTbIMNAIL
aHBIKTAY»

Ne 14 «Tamaxk eHiMIepiHIH KYpaMbIHIAFbI
KOMIPTEKTI aHBIKTAY»

Ne 15 «Cipke KbIIKBUTBIHBIH KaCHETTEPiH
3epTIey»

Ne 16 «HopybI3gapaplH JeHATYpaLUsIChI»

ConbIMeH XKaHAPTHUIFaH Oargapiama OoibiHIIA 7-9 chiHBIITapFa GapibiFsl 37
3epTXaHaJbIK JKYMBIC O€puireH. 3epTXaHalbIK KYMBICTAPABIH CaJIbICTHIPMAIIbI
KecTecl TOMEH/IE YChIHbLIAIbI (§-KecTe).

8-kecte — 7-9-ChIHBINITAPIAFBl 3€PTXAHAIBIK JKYMBICTAP CAHBIHBIH CaJIbICTHIPMAJIBI
Kecreci

ChIHBII Konpansictarel Oarmapiama OoiipiHmma | JKaHapTeiirad OaraapiamMa OOWBIHIIA
3epTXAHAJBIK JKYMBICTApP CaHBI 3epTXAHAJBIK JKYMBICTAP CaHBI
"7 CBIHBIII 11
8 CBIHBIN 7 10
9 CBIHBIII 10 16
Bapnbiret 17 37

Toxipubenik cabak TOKIPUOENIK JaFblIapIbl KAJIBINITACTBIPYyFa KOMEKTECETIH
Kyhe. Mynpait cabakrtapia OacTankplga OKYIIbUIAp KbI3ABIPY aclanTapbIMEH,
3epTXaHaJbIK TEXHUKAJIBIK KypaJIapMEH KYMBIC ICTEY JaFIbUIapblH MEHIrepe,
Kaylnci3aik epexenepiMeH TaHbicaabl. OmaH KeiliH OuUliM amymibliap KapamnaibiM
KOHE KypeJl 3aTTap/blH KacHETTEpiH 3epTTeYMEH, OJIap/bl 3epTXaHAJbIK Karaaiaa
alyMeH alHaibIcagpl. OpOip kaHa TakKIpuOemiKk cabak JAepOECTIKTi, JaFabLiap. bl
KETUINIPYAl Tajam eTeal.

Kanapteinran  Oarmapiiama  OoMbIHIIA — 7-9-ChIHBINTapFa  MPAKTUKAIBIK
KYMBICTapblH CAHbl AUTApJIBIKTAM apTThl. 7-ChIHBINTA 4 MPAKTUKAIBIK KYMBIC, 8-
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CHIHBINTA KOJIJAHBICTAFbl OarmapiaManga S5 MpaKTHUKAJIBIK JKYMBIC, >KaHAPTHUIFaH

Oarmapiama OoOUBIHIIA 7 MPAKTUKAIBIK KYMBIC,

O-ChIHBINITA KOJIAaHbICTarbl

OarmapiiamMaza 3 MpaKTHKAIBIK KYMBIC, KaHApThUIFaH Oarjgapiiama OoMbiHIIA 6

MPaKTUKAJIBIK ~ KYMbBIC ~ OepuireH. 7-9-chlHbINTap  OOWBIHIIA  IPAKTUKAJIBIK
KYMBICTAp/IbIH CaJIBICTHIPMAJIbI KecTecl 9-kecTezie OepiireH.

9-kecte — [IpakTHKAJIBIK )KYMBICTAPABIH CAJILICTBIPMaJbl KECTECI

KoaganbicTarbl O0arpapJjama OoiibiHma | JKaHapThUIFAaH Ma3MyHJIarbl OaraapJiama

NPAKTHKAJIBIK KyMbicTap (2013 :x.)

00libIHIIIA MPAKTHKAJIBIK KymbicTap (2017)

7-CBLIHBIN

No 1 «TexHuKa Kayirci3iri epexkernepi )KoHe 3epTXaHAIBIK KYPaI-KaOAbIKTApMEH TaHBICY»

Ne 2 «KykipTTiH, GpochopabIH, TEMIpAIH ayaja *KoHe OTTEriH/IE )KaHYbIH CAJIBICTHIPY»

Ne 3 «CyibpUIThUTFaH KBIIIKBUIAAP MEH KapOOHATTapAbIH dpekeTTecyi. KeMipKbIIKbUT Tra3biHa

CaltaJIbIK PCaKI s>

Ne 4 «Taram KypaMbIHIaFbl KOPEKTIK 3aTTapAbl AaHBIKTAY»

8-cbIHBIn

Nel «Xumust KaOMHETIH]IE JKYMBIC KacayIbIH
TEXHUKAJIBIK KAYIICi3/IIK epexXeepiMEeH TaHbICY;
1ab0paTOPUSITBIK KYPBUIFbIIIAPMEH, X UMHUSITBIK
BIIBICTAPMEH IIBIHBI TYTIKIIEIIEPMEH, KbI3IIBIPY
KYPBUIFBUIAPBIMEH )KYMBIC iCTEY epexenepi,
CYHBIKTBIKTHI KbI3/IBIPY €PEKeECi»

Ne 1 «MetannapasiH O€ICEHIUTITH CaTbICTBIPY»

Ne2 «JIac Ty3ab!I Kocnianapas Tazapty»; Nel
OakpLUIaY YKYMBICHI

Ne 2 mpakTukanbIk xymbic «CyTeKTi airy KoHe
OHBIH KACHETTEPIH 3epTTey»

Ne 3 «Cynpl nac KocnanapiaH Ta3apTy»

Ne 3 «CyTeKkTiH NepeoKCHIIHEH OTTEKTI ally
KOHE OHBIH KACHETTEpiH 3epTTey»

Ne 4 «bepinren MOJIBJIIK yieci OOMBIHIIIA KAHT
epITIHAICIH JalbIHIAYY

Ne 4 «KatTbl 3aTTap/IbIH EPITIMITITIHE
TEeMITepaTypaHbIH oCEPi»

No5 «beiopraHukanbIK 3aTTapAbIH KJIaCcTapbl
apachIH/IaFbl TCHETUKAIIBIK OAlIaHBIC)

No 5 «bepinreH mabI3abIK )KOHE MOJISPIIBIK
KOHIICHTPALUSUIBI ePITIHAUIEPAl JalbIHIAY»

No 6 «KeMipTekTiH (U3HKATBIK )KOHE XUMUSITBIK
KacHUeTTepi»

Neo 7 «KeMipKBIITKBLT Ta3bIH Ty )KOHE OHBIH
KacHeTTepi 3epTTey»

No 8 «MetanmapabsiH O€JICEHAUTITIH CATTBICTHIPY»

9-CcLIHBIN

Nel mpakTUKaIBIK KYMBIC « DTEKTPOJIUTTIK
JUCCOLMAIUS TEOPUSCHI JKOHE
AJICKTPOJIUTTEPAIH KaCUETTEPi»

Neo 1 mpaktukainbIk xymbic «MloH anMacy
peakiusiiapb»

Ne2 mpakTukanslk )xymsic «belimerannap»
TaKbIPHIOBIHA DKCIIEPUMEHTTIK €CENTEP MIbIFapy

Ne 2 mpakTukansIK xkymbic «beliopraHukaibiK
KOCBIIBICTAP/IbI CANAJIBIK TAIAAY»

No3 mpakTukaibIK xyMbIic «MeTtangap»
TaKbIPBIOBIHA SKCIIEPUMEHTTIK ecenTep
HIBIFApy»

Ne 3 mpakTuKanbIK )kyMbIC «Peakins
KBUIAAM/IBIFBIHA KaTaTU3aTOPIBIH dCEPi»

Ne 4 mpaxTukansIk xymbic «MeTangap»
TaKbIPHIOBIHA YKCIIEPUMEHTTIK €CeNTep MIbIFapy

Ne 5 npaxTukansik xyMmbIc «CyHBIITHIIFaH
KYKIPT KBIIIKBLIBI €PITIH/IICI )KOHE OHBIH
TY3JapbIHBIH XUMHUSITBIK KACUETTEPIH 3ePTTEY»
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No 6 mpakTUKAJIBIK )KYMBIC « AMMHUAKTBIH
QJIBIHYHI )KOHE OHBIH KaCUETTEPIH 3ePTTEY»

burim  Gepy MasMyHBIH JKaHApTy >OKaFgadblHAa OLIIM  allylIbUIapIbIH
(YHKITMOHAIBIK CayaTThUIBIFBIH JAMBITy O11iM OepyaiH 0achkiM MiHAETTEpiHIH Oipi
Oonbinm  ecenrteneni. bimiM  anymbuiapAblH - QYHKIMOHANIBIK — CayaTThUIBIFBIH
JAMBITYJIbIH, COHJIali-aK OHbIH KaJbIITACYbIH OaKbUIAYAbIH KYpaJbl HIbIFaPMAaIIbLIbIK
CUTIATTaFbl TarlChIpMamap (3epTTey >KYMBICTaphl, MPAKTUKAIBIK TalChIpMaliap >KOHE
T.0.) 60JBI TAOBLIABI.

ConpiMeH KaTap Oarmapiamaza  JEMOHCTpAl¥suUlap Ja  CHTI3UIreH.
JleMOHCTpanus XuMUs TIOHIH OKBITY/Ia SKCIIEPUMEHTTIH Oip Typi OOJIBIN ecenTemne/.
JleMOHCTpalusHbpl HET131HeH MYFalliM Kacaybl Ka)KeT, OJlaH ©T€ YKBIMTHUIBIK ICH
KayanmKeplIik Tanan etuieai. JlemMoHcTpanusga KepCceTUIeTIH HeMece JKacalaThiH
TOXiprOE KypaaaapblH cabakTaH OypBIH JalbIHIAM KOO YCHIHBLIABI.

KonnanbicTarel Oarmapiiama OoiibiHINA 8-ChIHBIITA 6 KepceTulMm 0Oolica,
KaHApTbUIFaH Oarnapiamana 4-ey, caHbl 2-T€ a3ailblll OThIP, OUTKEHI, CYTEKTI aiy,
OTTEKTI ajy >KaHApPThUIFaH Oarlapiamana MPaKTHUKAJIBIK XKYMbICKA KIpri3uireH. A
O-ChIHBITITA  KOJIJIAHBICTAaFbl  OarmapiamMa OoibiHIIa 4  KepceTiniM  0oJica,
aHapTeuTFaH Oarnapiamazna 16 kepcetinim Oap. KepceTimiMaepaiH calbICThIpMaIbl
TakbIpeITaphl 10-KecTe1e YChIHBLIAIBI.

10-kecte — 8, 9 cCbIHBINTapFa apHaIFaH KOPCETUNIMIEPIIH CaJbICThIPMaJbl
TaKBIPBIITAPBI
KonnansicTarsl 6arnapaama OOHUbIHIIIA XKanaptsutran GargapiaMa OoibIHIIA
KOPCETIIIM CaHBbI KOPCETIIIM CaHbI
8-CBIHBII

Nel kepcerinmim: «3atTapabl TazapTy afictepi», | Ne 1 kepceTiniM «3aTTapAblH MaCCAChIHBIH
«Kait xoHe Kypaemi 3aTTapiblH YJTLIEpi», | CaKTally 3aHbIH AAJICTACUTIH TOXKIpHOe)»

«Kopmaran OpTa/arsl KYOBLIBICTapFa

MbIcasIiapy (MyIbTUMEIHNA)

Ne 2 xepcerinim (MyTbTHMEINA): Ne 2 xepcerinim «bencenai Merannapabiy
. N.Menneneen KacaraH XUMUSIIBIK | CYMEH OPEKETTECYi»

AIIEMEHTTEPIIH MEPHOATHIK KYHECiHIH KecTecl

Ne 2 kepceriniM (MylIbTHMEIHA): Ne 3 kepcerinim «Ty3 epitiHaiiepineH
.. Mennenees »KacaraH XUMHUAIBIK | METanAapabl bIFBICTBIPY»

AJIEMEHTTEP IIH MEPUOATHIK JKYHECIHIH KECTeCl

Ne 4 xepcerinim (MyabTUMEIHA): Ne 4 kepcerinim «CyTek MEpOKCUAIHIH

CYTeKTI TYpJli OMICTEpPMEH ajy;, CYTEKTIiH | aXXbIpaybD»
XUMUSUIBIK KaCUETTEPI

Ne 5 kepceriniM (MylIbTHMEIHA):

Cyasl  TaszapTy  ojicTtepi, cyabl  aiinay
(muctunpaey)

Ne 6 xepcerinim (MyabTUMEIHA):

OKCHITEpIIH,  KBIIIKbULAAPABIH,  TY3IapAblH
KOHE HeTI3JIepaiH YIriiepi;

KaJIBIIMA OKCHJIIHIH CYMEH OJpeKeTTecyl (OKTi
COHJIIPY
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O-CBIHBIII

Ne 1 kepcerinim (MyabTUMEIHA):

Ne 1 xepcerinim «MOHABIK %KOHE KOBAJICHTT1

3aTTapAbIH  KOHE OJapJbIH  EPITIHAUIEPIHIH | MOJSIPIBIK OailTaHbICkl Oap 3aTTapablH
AIIEKTPOTKIBTIIITITIH ChIHAY; AIIEKTPOIIUTTIK JUCCOIUAIUSICHD)
KaTHOHIap MEH aHWOHapFa camnaJbIK

peakuusiap

No2 xepcerisiiM (MyJIbTUMEHA): Ne 2 kepcerinim «Typii XUMHSUITBIK
anmas, rpadur, GyIIEpeHHIH KPUCTAIIBIK | peaKIHsIIAPIbIH KbUTIaM/IBIFbD)

TOPJIAPBIHBIH MOJICIIBICP1

Ne 3 kepcerinim (MyabTUMEIHA):
MeTangap JKOHE OJapAblH KOCBUIBICTApBIHBIH
Kasakcrangarel MaHbI3bl KEH OPBIHAAPHI

Ne 3 xepcerinim «KalThIMABI XUMHSITBIK
peakuusap»

Ne 4 xepceriniM (C MyJIbTUMEINA):

METaH, 9TaH, STUJICH, alleTHIIeH, OCH30J, STaHOI
KOHE CipKe KBIIIKBUIBI  MOJICKYJIaJIapbIHBIH
MoJel

Ne 4 kepceriniMm «MeTanmapablH KPUCTAIIBIK
TOPBI MOJEIBIEPI»

Ne 5 kepcerinim «MeTanmap xoHe
KOpBITIIaJ1ap»

Ne 6 kepcerinim «HaTpuiiaid, KanbIUIAIH
CYMEH OPEKETTeCyi»

Ne 7 xepceTinim «ATIOMUHUN MEH OHBIH
KOPBITHAIAPBD»

Ne 8 kepcerinim «KyKipTTiH aUIOTPONHUSIBIK
TYp ©3repicTepi»

Ne 9 kepcerinim «MuHepanbl
THIHAUTKBIIITAP)

Ne 10 xepcerinim «AnmMas, KpeMHHUH,
KPEMHHU THOKCH]II MEH KPeMHUH KapOUaiHIH
KPUCTAIJBIK TOPJIAPBIHBIH MOJICTIBACPI»

Ne 11 kepcerinim «MetaH, 3TaH, 3T€H, 3THH,
9TAaHOJ, 3TaHaJIb,3TaH KbIIIKBIJIbI, I'TFOKO34,
aAMUHOAITaH KBIIIKBLIBI MOJICIBICP1»

Ne 12 kepceTiniM «AJKaHIapABIH AJIFAIIKbI
0ec OKUIIepIHIH )KOHE ChI3BIKTHI KYPBIIBIMIBI
CIUPTTEP/IiH MOJICIBACPI»

Ne 13 kepcerinim «IleHTan u3omepIepiHiH
MOJIEIIBICPI»

Ne 14 kepceTiniM « ITUICHHIH XaHYBI, OpoM
Cybl MEH KaJIil IepMaHTaHAThI
epITIHAIEPIH TYCCI3ACHIIPYI»

No 15 kepceTtinim «OTBIH TypJepi»

Ne 16 xepcerinim «MyHaii )xoHE MyHaii
OHIMJIEp1»

XKanapteutran Oarnapiamana TeopusaH ToOKipudere OarbITTalnFaH MakcaTTap
3epTXaHAIBIK JKOHE MPAKTUKAIBIK JKYMBICTApbIH KOOCUTITyiMEH aiKbIHIaNaabl.
Keneci kecrene 7-9-chHBINTapaarbl IMPAKTUKAIBIK JKYMBICTAp, 3€pPTXaHAJbBIK
TOXIpubenep MeH KepceTuTiMIep i canbl oepinreH (11-kecTe).
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11-xecte — 7-9-cpIHBINTapAaFbl MPAKTUKAIBIK KYMBICTAp, 36pPTXaHAIBIK TOMKIpHOEIep
MEH KOPCEeTUTIMAEPAIH CaHBbI

Kymebic Typiepi "7 -CBIHBIT 8-CBIHBIIT 9-ChIHBIN
JlemoHCTpauusiap - 4 16
3epTXaHaJbIK TOKIPHOE 11 10 16
[IpakTHKaNBIK AKYMBICTAp 4 8 6

Myramim:

— TMPaKTUKAJIBIK >KOHE 3CPTXAHAIBIK JKYMBICTAPABI OPBIHIAY KE31HJIE
KYMBICTApABIH KAyYIICi3 OPhIHAATYBIHA Ha3ap ayAapyAblH MaHbBI3IbUIBIFBIH;

— XUMHS KaOWHETI YIIIH CaThII aJbIHFaH Ka0IbIK IEH XUMUSIIBIK PEareHTTepre
COMKeCTIKTI Oaranay >KeHIHJEerl KYXKaTrTap TEXHUKAJIBIK HOPMATUBTIK KYKBIKTBIK
aKTijepre caii 00Jybl THIC OOJTYbIH Ha3ap/a YCTaybl KaKeT.

Conpail-ak, xuMus KaOWHETIHJIE OKYy cabakKTapblH OTKI3y Ke3lHJe KeJeci
KAyINCI31K TajanTapblHa Ha3ap ay/1apblUlajibl:

— OUTIM anmymbLIapAbl 3epTXaHaaa KaaablpyFa 00IManIbI;

— PEaKTUBTEPl TYPHIC CaKTaybl KAMTaMacChI3 €TY;

— PEaKTHUBTEPJi ATUKETKAChI3 HEMECE OWHEKTE KapbIHIAIIICH jka3a CajFaH
KYyHJe cakTayra 00JIMaiibl.

Kectenepaen kepreHiMi3iei, MPaKTUKAIBIK >KOHE 3€PTXAHAIBIK KYMBICTAP
MEH KOpCEeTUTIMIEP/IIH CaHbl XaHAPTHUIFAH Ma3MyHAaFbl OKy OafrjgapiiaMachIiHaa
alTapybIKTald apThin OTHIp. byt OutiM OGepyaiH Teopusiian Toxipudere OarbITTaIFaH,
OuTIMIl eMipe TaijialaHa aJaThlHJIAal ecTe caKTayFa, KE€H MakKcaTKa apHajraH
Oarmapnama. [IpakTUKaNbIK KOHE 3€pTXaHAJBIK JKYMBICTAp MEH KOPCETUIIMIEPIiH
CalbICTBIpMaJIbl caHbl 12-kectene OepuireH.

12-kecre — IIpakTUKaJIbIK KOHE 3€PTXAHAIBIK >KYMBICTAp MEH KOpCEeTUIIMAEP/IIH
CaJBICTBIPMAJIbI CaHbI

Konpanwictarel Oarmapiama OOMBIHITIA JKanapTeurran Ma3MyHJIaFbl Oarmapiama
OOMBIHIIIA
KepceTinim 10 KepceTinim 20
3epTXaHaJbIK TOKIPHOE 17 3epTXaHaJbIK TOKIPHOE 37
IIpakTHKaIBIK )KYMBICTAP 8 IIpakTHKaIBIK )KYMBICTAP 17

birim  OepyniH JKaHApTBHUIFAaH Ma3MyHbI — OafFjapiiaMachlHAa XUMUSHBI
ouosiorusi, reorpadus xoHe (U3MKA MOHJCPIMEH IOHAPAJBIK OalaHBICTBIpYFa Ja
KOHLIT OemiHe/l.

[Tonapanbik OaitTaHbIC KeJeci OKY MOHJAEPIMEH KY3€Te achIpbLIabl:

1) «bwuoiorusy moHIMEH:

ayaHbIH, OTTEKTIH, CYJbIH Tipl OpraHU3MIEp YIIiH OWOJIOTHUSIIBIK POl >KOHE
oJIap/bl JIACTAHYAAaH KOPFAy >KOJIJAPhI, >Kacylagarbl CYAbIH OHOJOTHSIIBIK POJIi;
dboToCMHTE3 MPOLIECIHIH  MAaHBI3bI; TIpl  OpPraHU3MJAEPAETl MHKpPO-  KOHE
MaKpO3JIEMEHTTEPAIH MaHbI3bl; TEHAIK WHXKEHEPHUs, TYPMBICTA XUMHUSIBIK 3aTTap.Ibl
KOJIJTAHYABIH SKOJIOTHSIIBIK KayiTCi3/iri.
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2) «l'eorpadus» moHIMEH:

agamM3aT TIPIIUTITIHAET1 CYJIbIH eIl KoHEe XaJbIK IIapyallbUIbIFbIHIAFb] KOHE
Kazakcran akoxyienepinaeri Cy pecypcTapbliH KOpFay; eJliMi3Ier] METaUTyPIrUsIIbIK,
XUMUSIIBIK JKOHE KalTa eHJIey KeLIeHEpi; eJl alMaFbIHIaFbl Mai1anbl Ka30anapIbH
KEH OpBIHAApbI; MHUHEpAAbl pecypcTap/bl THIMII NaijganaHy »XOHE TaOWUFaTThI
AKOJIOTHUSIIBIK KOPFay; SHEPTUSHBIH AJIbTE€PHATUBTI KO3/epl.

3) «Dwu3uka MOHIMEH:

aToM, MOJIEKyJia >KOHE 3aTTaplblH KYPBUIBICHI Typajbl aTOM-MOJIEKYIAJIbIK
1J1IM; 3aT MacCaChIHBIH CaKTaJly 3aHbI, Ta3 3aHJaphbl, ABOTaJAPO 3aHbI; EPITIHAUICPIIH
TBIFBI3JIBIFBI, Ta3apAblH CaJIBICTHIPMAIBI THIFBI3ABIFBl KOHE KOJIEMi, KPHUCTAILI
TOPJIAPBIHBIH, TYPJEPl JKOHE KYPBUIBICHI, aTOM SIIPOCHIHBIH KYPBUIBICHI, U30TOMTAp;
KBLTYJIBIK SHEPTHS TYPI.

[Tonapanblk OaiyIaHBICTBI KOJJAHY — KYPJENl 9[ICTEeMEINIK MIHJASTTEPAiH Oipi.
Oxn 6acka moHAEp/1iH Ma3MYHBIH OUTY/I1 Tajamn eTedl.

Mpiicanbl, CyIbIH KacHUeTTepiH omOebam epiTKill peTiHAE 3epTTEereHjie, Cy
MOJICKYJTaCHIHBIH KYPBUIBIMBIHBIH KaHIail epeKIIeTikTepi OHBIH (PU3UOIOTHUSIBIK
GyHKIUSATAphIH KaMTaMachl3 €TETIHI Typajibl 3epTTey KaxkeT. byn ymH OutiM
aTylbUIap Cy MOJIEKYJIACBIHBIH KYPBUIBIMBIH €CKe Tycipeai (OYpBIITHIK TMiIIiH).
Conan keliiH onap CyJblH OefOpraHUKaibIK JKOHE KYpJAeNl OpraHUKalbIK 3aTTap IbIH
rujpaTTany KaoOijgeTi Typanbsl aitaasl. CoHbIMEH Oipre, MyFajiM 3aTTap]blH
ruapopuIIbIl koHe TUAPOGOOTH KACHETTEP] Typasbl TYCIHIKTEPl KaJbIITaCThIPAIbI.
bynan xeliiH OimiM adymbliap Cy KYpPBUIBIMBIHBIH JKacyIIaJarbl OWOJIOTHSIIBIK
GYHKIUSIIAPBIH:  TaChIMAIAYIIBUIBIK, KYPBUIBIMIBIK, TEPMOPETYJISIUSIIBIK >KOHE
KaTaJUTUKAJBIK EPEKIICTIKTEPIH aHbIKTalIbI.

JI.W1. MeHieneeBTiH NEPUOATHIK 3aHBIH OKbIFAH Ke37e OUTIM alylbliap XUMHUS
AIIEMEHTTEPIHIH OMOJOTHSIBIK polii MeH onapabiH .M MenneneeBTiH MEpUOATHIK
KYHeCiH/Ier1 OpHbIHA €peKIlle Ha3ap ayaapybl kKepek. Mpicaibl, KOMIPTEK TOIMIIACHIH
3epTTereHie OMOJOTUSIBIK TYPFBIIaH KOMIPTEKTIH 1-11i  opraHoreH OOJIbII
TaOBUIATHIHABIFbIHA Ha3zap ayjapy Kepek. Kemipreri atoMaapbiHbIH OenoKTap,
Maiijap, KeMipcylap, BUTaMUHAEP, (EPMEHTTEpP KOMIIOHEHTTEPIHIH KypaMbIHIa
OOJaTHIHBIH AHBIKTANIBI.

buonorusielk TyciHiKTEp coHman-ak, «Kypaeni »sdupnep MeH Maitmapy,
«Kemipcynap», «AMHH KbIIIKBUIIAPBD TAaKbIPbINTapblHAa OepiareH. XuMusi >KoHe
OMoJIOTHS MOHAPAJIBIK OailaHbICTap IbIH OaFBITTAphI 13-KecTeie KOpCEeTUITeH.

13-kecte — XuMus »oHe OMOJOTHUSHBIH TTOHAPAJIBIK OaFbITTaphl

ITonapaJbIK 0ailjiaHbIC 0AFBITTAPBI ¥Kcac yrbIMIap Ma3MYHbI
Xumus buoJsiorus
besim TakbIpbIn besim Takbipbin
Cy TaGurarTarsl cy. Kacymanbik CynbIH KacuerTepi: 0eTTik
CynsiH nactany cebernrepi. ounosorust KepiTy, CYABbIH KO3FaJIbICHI,
CyIbIH KEPMEKTIr1 Cy xoHe epITKIIITIT, KaiiHaY JKoHe
OpraHHUKAaJIbIK OasKy TemrepaTypachl,
3arTap KBUTYCBHIABIM/IBUTBIFBI.
(7-cpIHBIN, CynbiH OMOTOTHSITBIK

38



1-Tokcan)

MaHBI3bI )KOHE OHBIH
epITKIII peTiHJeri,
TeMITEpaTypaHbl CaKTay
MEH peTTeyeri pei

Anam
ar3acChIH/IaFbl
XAMHMSIIBIK
AJIIEMEHTTEP
(8-CBIHBIN)

AnaMm ar3acbhIHIarbl
XUMUSIIBIK BHGMGHTTep.
TeiHBIC Ay YAEpic

TeiHbIC amy

AnbpBeoiia MeH KaH
apachblHJaFbl I'a3 ajaMacy.
Okneaeri KaHHBIH OTTEKKE
KaHbIFybl. ¥JII1a MEH KaH
apachIHJarbl ra3 ajamacy.
KaHHBIH KOMIiPKBIITKBLT
rasblHa KaHbIFYbI,
YKACYIIIaHbIH OTTEKKE
KaHBIFYbI

Taram KypaMbIH/1aFbl
KOPEKTIK 3aTTap

Kacymanbik
ounosorus

Cy xoHe
OpraHUKAJIBIK
3artap (7-ChIHBII)

ABBIK-TYIKTEpAET]
OpTraHMKAJBIK 3aTTap:
HOpYyBI3Jap, Mauap,
KeMipcyiap (7-ChIHBII).
Kacymansin
KYpaMbIHaFbl
OpraHUKAaJIbIK 3aTTap.
MoHomMmeprep MeH
MOJIMMEPIIEP APACHIHIAFbI
albIpMaIbUIBIK

OtTekTi
JKOHE a30TThI
OpTaHHUKAJIBIK
KOCBLIBICTAp
(9-ximacc)

Kewmipcynap

Monexkyinanslk
ouoorus

Kacymansin
KYpaMbIHaFbl
OpPTaHHUKAIBIK 3aTTap.
MoHomMeprep MeH
MOJIMMEpIIEP apachlHIaFbI
albIpMaIIbUTBIK;
Kemipcynap — sHeprus
ke3i. ['moko3a, caxaposa,
TJIMKOTEH, KpaxMall,
YKACYHBIK TIEH XUTHHHIH
MaHBI3BI KOHE
KbI3MeTTepi. Jlunuarepin
KAacHUEeTTEePi MEH KBI3METI.
Jlunuarepaid opTYpIILIiT:
Maiinap, ¢pochomunuarep,
OanaysI3.;

Hopysiznap, kacuerrepi
MEH KbI3METTEPI
(8-CBIHBIT)

Anam
ar3aCblHAAarbl
XUMMUSIIBIK
DIIEMEHTTEP
(9-xnacc)

Anam ar3achbIHBIH XUMUSUTBIK
KYpPaMBl.

MakpoasemeHTTep,
MHUKPOJIEMEHTTEP KOHE O
A¥F3anarel KeHOIp
AJIEMEHTTEP/Il AaHBIKTAY.

No 14 3eprxanaibIK ToXipuOe
«CylieKk KypaMbIHaFbl
KaJIbIUN1 aHBIKTAY»

Kosranbic
buodusuka

CyHeKTiH Makpo - JKoHE
MUKPOCKOTTHSITBIK
KYPBUIBICHI.

Cy#eKTiH XUMHSITBIK

KYpaMbl

17 (VII), 16

A3oT

Tipi ar3anapasiH

TaOurarTarsl KOMIpTEK
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(VID), 15 (VI),

KOII TYPJILIITI.

II€H a30T alHAaJILIMEL.

14 (IV) Ton Bbuocdepa xone Buocdepanars
3JIEMEHTTEP1 IKOXKYHe OMOXUMMSITBIK YPAICTED
YKOHE oJ1ap KemipTekTiH >kanbl (9-cbIHBIN)

JTbIH CUIATTaMachl

KOCBUJIBIC KeMipTeKTiH au1oTpONHUsIIbIK

Taphbl TYp e3repicrepi

(9-cpIHBII) KeMipTekTiH KacueTTepi

Kemiprek

YKOHE OHBIH

KOCBLIBIC

Tapbl

XUMHUSIIBIK OTBIHHBIH KaHYbI )KOHE Anam kpi3meTiHiH | [afinans! Kazoamapasl
peaKIusarbl | SHEPTUSAHBIH OOiHY1 KOpILIaFraH opTara | eHIIpYAiH KoplIaraH opTa
JHEPrUsAMEH ocepl (9-ChIHBIN) | MEH aJaM JIeHCayJIbIFbIHA
TaHBICY Agam KbI3METIHIH | ocepi

(8-ChIHBIN)

KOpIIlaraH oprara
ocepi (8-ChIHBIM)

AaMHBIH TaOMFaTTarbl
poui. TaburarTel THIMII
naiiganany. TaOuFaTThI
Kopray. buonorusuisik
ajlyaH TYPJIUTIKTI caKkTay

Kazakcran
PecnyOnmkachIiHbIH
DKOJIOTUSITBIK
npoOJemManapsbl.
Cebenrepi MeH
cangapsapbl. Onapasl
HICTITY YKOJIJAPHI

A1aM KBI3METIHIH
KOpILIaFraH opTara
ocepi (9-ChIHBIM)

Keuepkait adexrici
(Oynmany) *oHE 030H
KaOaThIHBIH KYKAPYHI.
JYHUESKY3UTIK MYXUT
JIEHT'€HiHIH, Cy MEH
aTMocdepa
TEMIIepaTypachIHbIH
KOTepuIyiHiH Tipi
ar3ajapra ocepi

OTTEKTI XKOHE a30TThI

OpTaHHKAJIBIK
KOCBLIBICTAP
(9-cpIHBI)

Hopysiznap

AMWH KBbIIIKBUIIAPHI.

Kopekreny

OTTiH ocepiHeH
MalJ1apIbIH
AMYJIbralUsChl

«Xumus» koHe «DU3MKa» OKy TOHAEPIHAEC KONTETeH OpTaK YFbIMIAP

OKbIThbLIIabI,

MBbICAJIbI,

«aTom»,

«MOJICKYJIa»,

«pU3HKANBIK KOHE XUMUSIBIK

KYOBUIBICTap», «Macca», «3aTThIH arperarThlK Kyisepi». OcbiraH OaillaHbICThI, Oy

VFBIMJIAPJIBIH OpTaK, O1paeH TYCIHAIPMECIHE KOJI )KETKI3Yy KaXKeT.

«Xumust» xoHe «Pu3uKay oKy MoHAEPIHIH O1p OIpiH TOJBIKTBHIPHIN FEUIBIMMEH
TOJIBIKTBIPBINT OTBIPATHIHALIFBI Oenrial. bysl eki moH TaOuraTTarbl KYOBUIBICTAp MEH
MpoIeCTepl 63 TYPFHICBIHAH KapacThIPAThIHBIFBI Oenriai. du3nka MEH XUMUSHBIH
OpTaK YFBIMIAphl MaTEpHs, Macca, cajaMak, SHePTHsl MEH SHEPTHsl, dJISKTPJIIK 3aHBI,
AJIEKTP Ti30€ri MeH ailHaJIyIbIH CaKTaTybIH KoHE OacKanapbl KaMTub! [8].
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®du3rka MEH XUMUSHBIH apachlHAarbl MaHBI3Ibl TEOPHUSUIBIK OaiimaHbicTap:
MOJIEKYJIATBIK-KHHETHKAIBIK JKOHE JJICKTPOHABIK TEOPHs, aTOM KYPBUIBIMBIHBIH
TEOPHUSACHI JKOHE Oackaiap 3epTreysepiac KopiHic TadaThlH 00Jaabl. « XUMHU) KOHE
«Duznka» oKy MOHJEPIHIH MOHAPAIBIK OailylaHbIChl 14-KecTene OepiireH.

14-kecte — Xumust MeH (pU3MKa MOHJIEPiHIH OalIaHbIChI

[Tonapanbik OaiisiaHbIC OaFBITTapbI OpTak yrbIMJIap Ma3MyHBbI
Xumus buonorus

Bemnim TakpIpbII Beiim TakpIpbII
3ar KyHiepiHiH | OU3UKAIBIK JkoHE | 3aTThIH Karter nenenepmin  Oankybl
e3repyi XUMUSITBIK KYOBUTBICTAp arperaTThIK KOHE KaTarobl, OanKy
Kyiiepi TeMIepaTypachl,  MEHIIIKTI

OaJIKy JKBUTYBI.

3aTTapabpig arperarThiK Kalinay TemmeparypachblHbIH
Kyl aTMoc(epalibIK KbICBIMFa

0alJIaHBICTBLILIFBIH AHBIKTAYy

Atom. Mounekyna. | AToM koHE MoJieKynanap | AToM sapockl | ATOM SAPOCBIHBIH Kypambl

3aTrTap XUMUSIIBIK 3JIEMEHTTED. DneMeHTTepAIH | DIEeMEHTTEPIiH  MEePUOATHIK
XKaii >xoHe KypJeni 3aTTap | MEPHOATHIK xKyheci
xKyieci
ATOM KYPBUIBICHL. AToM AToM Mojenbepi
N3oTonTap KYPBUIBICHI
CrexuomMeTpusuiblK | XUMHUSIIBIK THIFBI3ABIK THIFBI3IBIK OOWBIHIIIA €CETITEP
ecenreysnep peakuusapabiH

TeHeyepi OOUbIHINA
ecenTep IIbIFapy

['eorpadusi — kapaThUIBICTaHY FBHUIBIMAAPHI CAJACHIHBIH TIOHI, OJI XUMUSHBIH
THIFBI3 OaiJIaHBICKA M. OCIPECe OJI TOMBIPAK JKOHE TOIBIPAKTaHy TeorpadusChIMeH
e3apa OailmanpicTa Oaiikamanel. Ochkl OaillaHBICTapABIH HETI31HAE T'€OXUMUS,
THIPOXUMUS, aTMocdepa XUMUSCHL JKOHE JaHAmMAaPTapAblH TEOXUMHICHL TOpi3ai
’KaHa FBHUIBIMH cajiajap maima OoJbl JKOHE JaMblIll Keyedl. XUMHSUIBIK O11iMCi3
reorpadusHbIH KeHOIp TaKbIPBIITAPBIH OKYy MYMKIH eMec. «XHUMHs» KOHE
«"eorpadus» oKy MoOHAEPIHIH MOHAPAIBIK OalIaHbICKl Keneci kectene oepuiren (14-
KecTe).

14-kecte —«Xumus» xkoHe «['eorpadusy» moHAEPiHIH MOHAPAIIBIK OaiiJIaHbICHI

ITonapansik OaiinaHpic OaFBITTAPHI OpTak yreIMJap Ma3MyHbI
Xumust I'eorpadus
Bemnim TakpIpbin Bemnim TakpIpbin
Avya. XKany peaknuscel | Aya. AyaHblH Kypambl. | ATMocdepa AtMmochepa  KOHE  OHBIH
XKany npoueci Kypamaac 6eikrepi
["eonorusbik [Taitmans Jlutocdepa Tay YKBIHBICTAPBI MEH
XUMUSLITBIK TEOJIOTHSIIBIK MUHEPAIIAPIBIH  JKIKTEIYi.
KOCBLIBICTap XUMMUSIIBIK Tay KBIHBICTAPBI MeH
KOCBUIBICTaP MUHEpaAIAAPIbIH KaCUETTEPI
KazakcraHHbIH Munepanabpl ~ pecypcTapisbl
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nanansl Kazoanapsl. OHTIPY JKOHE OHJICY
Munepannapasl OpTAJIBIKTaPhI
OHIIPYAIH KazakcTanHbIH ~ MUHEpaIIbI
IKOJIOTUSITBIK pecypcrapbina 6ara 6epy
acrmekTiiepi Munepanapl ~ pecypcTapbl
UrepyMeH OaliIaHbICTHI
npoOemManap
Cy TaOurarTarsl cy I'uapocdepa KazakcranHsbIH immki
CyJIapBIHBIH TYpJIepi
CynpIH acTany Cy pecypcTapblHbIH
ceoenTepi. CynbiH 9KOJIOTHSIIBIK TTpoOIeMatapbl
KPMEKTIri
AnaMm ar3acbhIHIarbl Kopiaran opTanbig Atmocdepa KinuMmatTelg agam3at

XUMUSAIIBIK
DIIEMEHTTED

aybIp MeTajlJlapMeH
JaCTaHYybI

TIPIIUTITT MEH HIapyaIIbUIb]
FBIHA TUTI3ETIH 9cepi

AJlaM opeKeTiHIH
aTMocdepara 3usHIbI dcepi

«XuMHs» OKY IIOHIHIH OKYy OarjapiaMachbiHbIH Ma3MYHBIH JKaHApTy OuTiM

aNMylIbIapAblH  (PYHKIIMOHAIBIK CAyaTThUIBIFBIH JIaMbITyFa OafFbITTaliFaH, Oyl o3
Ke3€eriHje  MNpPaKTUKAIBIK, KOOaJblK, OKCIEPUMEHTANAbl  OHE  FBUIBIMU
TanchlpMaiap bl YJIECIH YIFaiTa OTHIPHIN, OaFaapiaMara ToKipuOere OaraapiaHFaH
KOMIIOHEHTTI €HTI3y/Al Tajlam eTefdl, OKY IpOLECIHIH HWHHOBALUSIIBIK CHITAThIH
HBIFalTyFa, O11IM ayIIbIHBIH OHBIH ©31H-031 JaMbITyFa OaFbITTaNaIbl.

Oky OarmapiamachlHBIH OpOip O6JIMIH OKbIFaH Ke3Je XUMHSUIBIK 3epTTey
OMICTEPIH capanTayra epeKiie KoHiI OemHe .

Toxcangarsl Oemimaep koHe OeyiMaep IIHAET! TaKbIpbINTap OOMBIHIIA caFraT
caHJapblH 06Ny MYFaliMHIH epKiHe KauablpburraH. Cab0akThl Kocmapiiay Ke3iHje
MyFaliMiep OEKiTy >KoHE KaiTayiay cabaKTapblH eckepysepi Tuic. EH GacTbichl Oip
TOKCaH/a KOPCETIITeH MaTeprall CoJl TOKCaHa Urepiityl KEpek.

KanapTeuiraH Ma3MYHJIAFbl YJTUIIK OKYy OaFgapiiaMachbIHBIH €peKIIeNiriHe
OaliaHbpICTBI  Kejecl Oenimae «XUMHUS» TOHIH OKBITYAbl  YHBIMIACTHIPY/IbIH
(dopmanapsl MEH 9IICTEP] KAPaCThIPHLIAIBI.
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2 «XuMus» NIHIH OKBITYAbI YIBIMAACTBHIPYABIH (popMaiapbl MeH dicTepi

Kazakcran PecnybnukacbiHgarel 011iM Oepy Ma3MyHbBIH >KaHApTyAarbl HET13r1
MakcaT: OuriM Oepy OarmapiamManapblH KaHApTy KOHTEKCTIHAE MYFaliMICPIiH
MeJIarOTUKAJIBIK JaFAbLIaphIH KETUIAIPY.

CabaxTapablH €peKIIeiri — OKy IpOIECiH KYPYIbIH HEri3r1 acheKTUIepIHe
OaillaHbICTBI OKYy MakcaTTapblHa HErI3JleNreH cabak yAepiciH Kypy OoJbim
TaObUIARI, OYJI MYFaIiMJIEpre OKYIIBLIAPIbIH MaFAbUIapblH JaMBITY OMICTEpPiHIH
Oipereit MyMKIHIIKTEPIH KOPCETYyiHE MYMKIHJIIK Oepei.

KyHnapuibIkTapra OarbITTaIFaH TOCII.

OKBITY1aFbl KYHABUIBIKTApFa OaFBITTAIFAH TOCIT — OJ1 OKY OpEeKeTiH Oenrii Oip
KYHJIBUTBIKTAP TYPFBICHIHAH YHUBIMIACTBIPY KOHE JKY3€re achlpy, HOTHIKEIEpre KO
KETKIZY KoHE ManfaaHnyAbIH Tocll. KyHABIIBIKKA OarbITTaIFaH OKY MpoIeci O11iM
ATYIIBIHBIH, OOWBIHA TYJIFAIIBIK KYHIBUIBIKTAP JKYHECIH KAJIBIITaCThIPAIbI.

KanapTteinran O171iM Ma3MYHBIHBIH asChIHAA MyFaliM O11iM Oepy IpoIleciHe
e3relie pej aTKapajbl, OHbIH MaHBI3IBUIBIFEI TOCTYPil OuTiM Oepy JKYHeCiHEeH Kem
emec. Erep OypbIH MyFasliM OKYJIBIKIIEH Oipre Heri3ri 011iM ke31 0oJica KoHe MyFalliM
OuriMal  Oakputaymibl Oosica, MyfaidiM OutiM  OepyaiH >KaHa TapagurMachiHia
OKYIIBUIAPJBIH TAYEJCI3 TaHBIMIBIK OEJICEeHAUNIH YHUBIMAACTBIPYIbI, KY3bIPETTI
KEHECIl XOHE aCCHUCTEHT pEeTIHJAE KepiHell. by pen anpekaiga KypAenll >KoHeE
MyFaJIIMHIH OUTIKTUIIT1HIH )KOFaphl ICHTEH1H Tajarm eTe/l.

MekTenTe 3amMaHayd OJNEMHIH KHBIH JKaFJalbIHAA COTTI OMip Cypy VIIiH
KKETTI KAaCHETTepre M€ »KEKe TYJIFaHbl KAJBIITACTHIPY YIIIH >KaFgaiiap Kacartysbl
Kepek. bys MiHzaer Tek Ou1iM Oepy Ma3MYHBIH FaHa €MEC, OKBITY/IbIH TEXHOJIOTHUSICHIH
na oiaipeni.

OKy >KOHE FBUIBIMHU-3€PTTEY KBI3METI KEK TYJIFara OarbITTaJFaH TOCUIIEp/l
eHri3y/1H O1p Typi. OKYIIBIHBIH MIOH/IIK TOXIpUOere cyleHy, cabakThlH MaKCaTTaphIH
caHajpl TypAe KaObuimay, TIOH OOWBIHIIA TOHMIK  KaphIM-KaThIHACTAPBI
YUBIMIACTBIPY, OKYIIBIHBIH JKEKE QJIEYeTIH allyfa >Kargad jkacay Kaxer. byn
TEXHOJIOTHSI OKYIIbIFa €pKiH IIBIFAPMAIIbUIBIK JKaFJaibIHIA JKOHE MYFaliIMMEH
BIHTBIMAKTACTBIK KaFJaibIiHAa Oenrim Oip MOHIIK ToXipuOere HETi3eITreH alKbIH
KOHE aHBIKTAJFaH Ke3eHACpIMeH oMOe0art 3epTTey diCHaMAaChlH MEHIepYy YIIIH KeH
MYMKIHIIKTEp YChIHAIBI [9].

«XuMHUs» OKYy MoHIHIH ca0aK KYPBUIBIMBIHBIH JIEMEHTTEP1: OLTIM anyliblIapra
OepuireH OUTIMHIH ©3€KTUIIr; aHa TYKbIphIMAaMagap MEH 1C-OpeKeT 9AiCTepiH
KaJIBIITACTBIPY; TEOPUS] MEH XUMUSIIBIK SKCIIEPUMEHTTIH YiJiecyi, cabakra oiapibiH
POl MEH OPHBIH aHBIKTAY; 3€PTTENIN KaTKAH XUMUSIIBIK 3aTTap MEH PEeaKIUsIapIbIH
canaJjblK JKOHE CaHJIbIK CUTIaTTaMajapbl apachlHIarbl OaillaHbICTAPIbl OPHATY.

XUMUSHBI ~ OKBITY  OJICTEMECIHIH Heri3ri  OemiMzepl  oicTeMenep/l,
dopmanapabl, Kypaiaapabl KaMTUABL.

MyfanimMHIH HET13r1 MIHAETI — OUTIM amylmIblIapAslH OUTIMIH, TOPOUECIH KoHE
JaMybIH KaMTaMachl3 €TETIH OKBITY 9AICTepIH OHTANIIBI TAaHAY.

Oky omicTeMeci — MYFaJIIMHIH OHE OHBIH J>KETEKIIUITIHIETT MaKCaTThl
OipJIeCKeH >KYMBIC TYPi (9/11C1) OOJBIN TaObLIA B,
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byn anpikTamana eH 6acThICHI - OVII KEKe TYJIFa KbI3METl. bysl eTe MaHBI3bI,
OMTKEH1 Ka3ipri OuTiM Oepy >KYHMECiHIH MIHJETI — JKeKe TyJIFara OarbITTaJiFaH OuIiM
oepy [10].

Keke tynrara OardapiiaHFaH OKBITY JKarJaliblHAa MyFaliM OutiM  Oepy
MPOILIECIH/IE MAHBI3/IbI POJT aTKAPAIbI.

Onapaa ’keke oHEe capajaHFaH TOCULAEp XKy3ere achIpbliagbl. Onap Ou1iM
Oepy maTepHaliblH TaOBICTBI UTepy/l, OUTIM alylIbUIapblH UHTEIJIEKTYalIbl KOHE
MOPaJIbAbIK JaMYbIH, OJIApAbIH TOYEJCI3AIr MEeH OEJICEHAUTITTH KaMTaMachl3 eTe/l.

Keke Tynrara 6armapiiaHFaH OKBITY OUTIM alyIIBIHBIH HHTEIICKTYAJIbI 1aMy
JICHT€HIH eCKepe OTHIPHIN, OKyFa auddepeHIuanabl Ko3KapacneH, COHAail-aK OHbIH
OCBI TIOHT€ JIETEH JAUBIH/BIFBIH KAMTAMaChI3 €Te/Il.

Meicanbl, 8-chiHBINTaFrel  «bellopraHMKanblK ~ KOCBUIBICTAPABIH ~ HET13r1
KJacTtape» OeiiMi OoiWbIHIIA MBIHAAAW Tarncbipma Oepyre Oonaasl. MbeiHa
altHAIBIMIAP/IBI )KY3€Te achIPAThIH PEAKIUS TEHACYIEPIH Ka3bIHBI3.

Ca — Ca0O —Ca(OH), — Ca(NO3), —CaSO;.

TarnceipMaHbl 0arbIT OOMBIHINA OPBIHAANIBI, MYH/IA K€3 KEJITreH O11iM ajylibl,
SFHU YATEpiMi KaKChl OKYIIBl Ja, YJATrepiMi TOMEH OKYIIbl Jla KaThICaIbl.
TancelpMaHbIH OpBIHJATYHI JIaybICTall aWThUIAJBI Ja, OYKIJI TOMIEH KaJarajiaHaJbl.
Hemece «Oxcunrep», «Heriznep», «Kpimkpuigapy», «Ty3map» TaxkbeIpbllITapbiHa
nocrep Kypyra Oosanbl. TarnceipMa OpBIHAANIBIN OOJFaHHAH KEHIH MYFaliM >KaJIIibl
TaJKbUIAy OTKi3e ajlajibl, HEMECEe erep op TOMNTaFbl TarchipMa OPTYpil OoJFaH
Karmanga op TOMTHI KEKe Kapayra OoJiajpl. MyfFaliM TaKbIPBINTHIH HTEPIITCHIH
Oaifkaca oH/a OHBI TEKCEPY YIIIiH Tanceipmaiap Oepemi. by Typmi aeHreiineri Tectep
O0onmybpl MyMKkiH. TecTi opbiHAaraHga op OUTIM aldylIbl JKEKE MKYMBIC >Kacaubl.
Tanceipmanap ymiiH Oara TONKa KOWBUIAABI Ja, >Kajambl Oara JKapHUsJIaHaJIbl.
Ocpunaiiima, y3AiK OKYIIBl OJICI3 OKYIIBIMEH cailbicKa TYCIEH, KepiciHie opoip
OKYIIIbI ©3-631MEH, IFHU OYPBIHFBI )KETICTIKTEPIMEH caiibicka Tycei [11].

Bbyn oftic *aHa TaKbIPBINITEI UTEPYE ©TE THIM1 OOJIBIT TAOBLIA IBI.

3aTtTap, ONapAblH KacHUETTepl JKOHE XUMUSJIBIK TYPJICHIIPYJEpP Typalbl
aKnapaTThIH 0aChIM KOIIIIT 3epTTeY apKbUIbl adbiHaAbl. COHABIKTAH, 3€PTTEY d/IiC
XUMUSL TIOHIHIH KE3-KeNTeH TaKbIPhIOBIH 3epTTey/e IaiIajaHblIaabl, OHBIH
Ma3MYHBIHBIH ~allbUlyblHA bIKNAT eTeAl. bynm  OuniM  anymibutapJblH - MOHIK
TOXKIpUOECiHEe CYyMeHir, ca0aKThIH MaKcaTTapblH CaHalbl TYpJA€ KaObUIayblHA, MOH
OOMBIHIIIA TOHAIK KAphIM-KATbIHACTAPAbl YUBIMAACTBIPYFa, OLTIM aIyIIBIHBIH KEKe
QJIEyeTIH alllyFa >KaFJail skacayra HeTi3[ene/ll. 3epTTey 9/icl O1IIM allylIbIHBIH €pKIH
IIBIFAPMAIIBUIBIK JKaFJalbIHAd JKOHE MYFAJTIMMEH BIHTBIMAKTACTBIK JKaFIalbIHIA
ombe0an 3epTTey 9/1iCHaMacChlH MEHIepy YIIIH KeH MYMKIHIIKTEep 1 alaibl.

3epTTey OICIHIH Ma3MyHbl TEOpHWSJIBIK OuTiM MeH Oakpuiay, Tanjay,
CaJIBICTBIPY, YKCACTBIK, KOPBITY, JKIKTE€Y OOJIbI TaObLIA b

XUMHUSIIBIK HKCIIEPUMEHT calachlHIa  XHUMMSUIBIK KaOleTTepaiH
KOMITOHCHTTEPiH, MbICabl, Oalikay KaOUIeTIH, IIbIFapMalIbUIbIK OpPEKETTET]
IIBIFAPMAIIIBUIBIK KaO1JeTTepiH JAaMbITyFa OoJajbl. 3epTTey 9JIici O1IIM alylIbIHbIH
3epTTey NaFAblIapblH JaMbITAIbI.

Mpicanibl, 8-ChIHBINTA «XUMMSUIBIK AJIEMEHTTEPIIH MEPUOATHIK KyHecD»
TaKpIpbIOBIHAA OUIIM alyliblIap XUMUSUIBIK JJIEMEHTTEpAiH TaHOAchl >Ka3blUIFaH
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KapToOYKajap »acaiapl, OHIAa MeTajJaapAsl Kapa TycHeH, OeliMeranmmapnbl Oacka
TycneH Oenrinedal. byn kaproukamapia 3J€MEHTTEPAIH CaJbICTHIPMANIbl aTOMIBIK
Maccajapbl, JKalllbl CHUMATTaMajlapbl MEH OJIapAbIH KOCBUIBICTApbl: OKCHUITEDI,
TUAPOKCUATEPl KopceTuienl. biaiM anymbiiap Oy KapTajap/bl aTOM MacCachbIHbIH
eCy peTiMeH O1p KaTtapra OpHalIacThIpaibl Ja, 63 )KYMBIChIH/Ia KaparnabiM 3aTTap IbIH
KACUETTEPIHIH JKOHE XUMHUSIIBIK SJIEMEHTTEP 11H KOChUIBICTAPBIHBIH KBIITKBII-HET13/11K
KaCUETTEpIHIH TEePUOATHI TYpJAE ©3repy 3aHIbUIBIFBIH Oalikaiael. CollaH COH,
KapTajapJbl CUITUN MeTaljaH OacTasibIll, WHEPTTI Ta30€H asKTaJaThIH >KaJIIbI
KaTapra OpHaJacThIPy YChIHBUIAARI. Ochutaiiiia OipHEIe XUMUSUIBIK dJIEMEHTTEPI1H
MEPUOJIbIH  KAJIBINTACTBIPY  apKbUIBI  Oip-OipiHIH  acThIHIAFBl  OaraHapaarsl
AIEMEHTTEP/IIH KacueTTepl yYKcac OOJBIN KeNeTiHIH TYCIHEeTIH Oonaael. HoTmxkecinae
XUMUSUIBIK  DJIEMEHTTEP/IIH TEPUOATHIK KYHECIHIH TONTaphl aHBIKTAlaabl, OHJA
HETI3T1 JKOHE KOCBIMINIA TONTAPJbIH OOJATBIHBIH, KIIIl TONTAPJAAFbl XHMUSIIBIK
KaCUETTEPIH ©3repy 3aHAbUIBIKTapbIH aTan ete/l. Ocbuiaiiiia, bIH MOHIHIE, O111M
anymsuiap e3aepi .M. MeHeneeBTiH NepUOATHUILIK 3aHBIHBIH MOHIH TYCIHEII.
binim OepyiiH kaHApPThUIFaH Ma3MyHBI OOMBIHIIA XUMUSHBI OKBITY IPOLECIH/IE
KY3BIPETTUTIKKE OaFbITTalIFaH TOCUIAEpPAl €Hrizy OuriM Oepy canaceiHa OUTIM
aTyIIbUIap YIIH KY3BIPETTUIIK KYHECIH KaNbINTACTBIPY OOJIBIN TaObLIAIbI.

XUMHSITaFbl  MaTepHAIAPABl  OKbIFAH KE€3/I€ OKYIIbUIAPABIH OKY JKOHE
MOTIHMEH ©3 O€TiHIIE >KYMBIC ICT€ylHE Ha3ap ayaapy Kepek, Oy osapra
npoOeMaiapMeH KYMBIC ICTey KaOUIEeTIH JaMbITyFa, OJIapAbl IIENIy >KOJIapbIH
TabyFra, CUTYalMsUIBIK YKaF/Iaii/la OpeKeT eTyre MyMKIHJIIK Oepe/i.

Mpeican petiHae, 7-ChIHBINTAFbl « XUMHs» MOHIHIH Nel mpakTHKaNbIK KYMBICHI
«Texnuka KayimncCi3airi epexkesepl >KOHE 3epTXAHAIBIK —Kypai-KaOAbIKTapMEH
TaHBICY» TaKbIPBIOBIH KapacThipaiiblk. Oky makcatbl: 7.1.1.1 XUMHS FBUTBIMBIHBIH
HEH1 OKBITAaTBIHBIH OlTy; 7.1.1.2 XUMUSIIBIK TabopaTopHsiaa KoHE KaOMHETTE )KYMBIC
KYPri3y Ke3iHerl Kaylrnci3IiKk TEXHUKAChIHBIH epexKeiepiH Oy )KOHE TYCIHY.

I. MoTuBanusira 6arbITTaIFaH KE3€H:;

Takraga «XuMmus» ce31 UIHIND Typaabl. bigiM  anmymbliapMeH auajior
Kypbutaabl: XuMusi HeHi yipeteni? Kawpait 3atrapasl Oinecizuep? Omap He yIIiH
KaxeT?

3aTTapapl 6acka Typre allHaIABIPY OHEPIH ajFall PeT €XKEJrl er’uIeTTIKTep
yipenmai. «Xumus» cesi Erunerten kenreH, Hin ankaObIHBIH Kapa KYHapibl XKepiH
ounmiperin Oonran. Ciznepae XMMHsS MEH «Kapa >KOHE KbI3bLI JKep» TYCIHITI
apachIH/Ia KaHJIail acconuaIus KepiHei?

Xumusi, TaOuraT KYOBUIBICTAPBIH 3€PTTEUTIH FHUIBIMIAPABIH Oipi peTiHze,
O1311H JoyipiMi3re AEHiH, COM Ke3/IeTl TeXHUKAIBIK JaMbIFaH enaepiH Oipi, Exenri
Mpeickipia maiiga 60aapl. XUMUSIIBIK alHATyJIap Typalibl aJfallKbl MOIIMETTEpAl
azamap op TYpJii cajanapjia, MbIcalibl MaTa OOsiFaH/Ia, METaUT KOPHITKAH/IA, IIBIHBI
acaraH kesne TyciHe Oactanpl. Coll Ke3ne apHalbl oJiC-TOCUIAEpP MEH pelenTTep
naifia 0omabl, Oipak XUMHUS 911 FBUIBIM PETIHJIE KaJblNTacKaH koK ei. Coy Ke3mdiH
©31HJIc XUMMs aJam3aTka TaOuraTTaH eMipre KakeTTi 3aTTapjibl, MbICAJIHI,
MeTajaap/bl, KepaMuKa, 9KTac, HIEMEHT, WIbIHbI, 00gynap, A9pI-AopMEKTEp aly YIIiH
©TE Ka)KeT OOJIJIbI.
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Exenri Erunerte Xumwuisi FpUIBIM OOJBINT CaHAABl JKOHE OHBIH KYIUSIapbl
MYKUAT Kopraniel. CoraH KapamacTaH, KeiOip Momimertep BuzaHTHs apKbLibl
Eyponara tapannpl.

Exenri Erumerreri ericTik »epiep Kapa TYCTi 00JaThiH, OChl €pEKIIeTiriHe
Kapaid exeNri MBICBIPJIBIKTap 3 XKEPIH «Kapa» >kep Jen atajbl. by atayablH naiga
OosiybiHa Tarbl O1p (aKkT BIKMAJI €TKEeH, aTanm aWTKaHja, Apal IIejiHe >KaKbIH
opHanackaH MBICBIpFa KepIli €1 63 KepJIepPIH «KbI3bUI Kep» Jen ataabl [12].

II. OnepaTrBTI — OPBIHAAYIIBIIBIK KE3€EH.

1. Binim anymbuiap Ce3IIKIEH KYMBIC Kacal, «3KCIIEPUMEHT» CO31H Tabajibl
1a, OKUIBI.

2. DKCHEpUMEHT >KYpri3y YIIiH HeHl Oury kepek? [IpakTukamiblK >KYMBICTBIH
epexeci, Kypannapsl. Eki Tonka Tanceipmanap Oepisieni:

— 3€pPTXAHAJIBIK IMTATUB KYPBUIFBICHIH TYCIH/IIPY, CHIHAYBIKTHI IITATHBKE TYPHIC
OeKiTy;

— XUMUSIIBIK BIABICTAPIbI KOPCETY, OapAbIH KOJIAHBLUTYBIH TYCIHAIPY.

3. Tonrrapaarsl JaibIHaaIFaH Xa0apaaManapabl THIHIAY.

4. O31H]IK 3KCIEPUMEHTTIK KYMBIC.

Hotmxenepai OuriM  anmymibuiap  TakTara ska3afbl. KYMBICTBI  OpBIHAAY
OapbICBIH/IA KYMBIC TOPTIOIH ©3/1€epl Oenriiaeiai.

KopeITbiHABL: TOXipUOE OWJarblIail IIBIFY YIIIH OHBIH TOPTiOl MEH epexeciH
0Ly Kepek.

Ky3bIpeTTinik — ic Ky3iHJIE KaJbIITaCKaH JKEKE KaCHeTTEep MEH KbhI3METTIH
MUHUMAJABl TOKIPUOECl: KY3BIPETTUNK - OUNIMHIH YTKBIPIBIFBIH + OIICTEPAIH
UKEMJITIT] + OMIay IbIH CHIHUJIBIFHI.

«XuUMUs» TOHIHIH Ma3MYHBIH KETUIIIPY/Ie aKaIeMHsUTBIK Ti1 HET13r Kypas
Oonpim  TaOBUIAMBI, O OWJAyJbl JKaKcapTalIbl JKOHE TMIOHJIE KOJJIAHBIIATHIH
YFBIMJIAPMEH JKYMBIC 1CTEH 1.

TinmiH yATUNIK HbICaHbl OLIIM ajylubuiapra OeJiMAl MEHrepy YIIIH KaxKeTTi
FBUIBIMH T1II1 KOJIAAHA B!

— IoH OOMBIHILIA TUIAIK MaKcaTTap/bl KapacThIpy;

— TaKbIPbIN OOWBIHILIA apHAMBI JIEKCHUKA JKOHE TEPMUHOJIOTUSIMEH TAHBICY KOHE
TUIM/II TAlJanaHy S/ICIH TaJKblUIaY;

— IMAJIOT YIIIH CO3 TIPKECTEPIH KOJIJAHY.

Mpicainsbl, «Cy» 6emiMiHie OYPBIHFBI aJIFaH OLTiMaepl OOMbIHIIA:

cy epitkim petinae (6.2B), kpimkeuinap Men Herizaep (6.2C), 3aT KyHiHIH
e3repyl (7.1C), epirimrik, XUMHUSIIBIK DOJEMEHTTED KOHE aJaM ar3achIHJIaFrbl
KOCBUIBICTap.

OxpITy MoHI: Oy Oemimae Cy XUMHUSJIBIK KOCBUIBIC PETIHIE, OHBIH
atMocdepana JkoHEe Oacka KepiepAe Tapalybl JKOHIHIE, OHBIH arperarThik
KYWJIEPIHIH epeKIIeTIKTEP1 Kbl KapacThIPbLIA/IbI.

Tinmik  OKBITYABIH MAakKcaTbl: OChl TaKbIPBINKA KATBICTHl  JIEKCUKAHbI
TMaii1ajlalblll, Cy — KOMTETeH 3aTTap IbIH OJIIIIeMI €KEHIH TYCIHIIPY.

[ToH nexcuKachl KOHE TEPMHHOJOTHSACHL TUIAPHI, KOOAIBT XJIOPHUAi, a3oT,
cyTeri, cy, KailHay HYKTecCi, CyChI3, Ta3a, ally, »kacay, Xafy, J>KHHay, TeKcepy,
OpBIHJAY, KOHICHCalusiay. XuUMHUsA cabaFblHAa KOMMYHHKATHBTI JaFabliapiibl
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JaMBITy >KOJIJAphl: OKy OarnapiiaMajapblHbIH MaKCaTTapbIHBIH Oipi JK€Ke TYJIFaHbI
oNICyMETTEHIPY OOJBIN TaOBLIAbI, SIFHU — TYPJI QJICYMETTIK TONTAPMEH THIMII Ti1
TaObICyFa KaOUIeTTI aszamartapabl TopOueney. Ocbl MakcaTKa >XETyre KaKeTTi
JaFIbUTApbl JAMBITY YILIIH BIHTAJIAHBIPYIIBI XKOHE KOJIJIAYIIbl OPTAaHbl KYPY KEpEK.
KoMMyHUKaIMSHBIH TYpJi (popManiapblH KOJIJIAHY KYHJIbI OOJIBIN CaHalaThIH MYH/AM
opTajia OKYILIbUIAp €3 MIKIPIH €pKiH OULAIpe ajajbl; TypJi akmapaTTapAbl KOJJIaHy
apKBUIbI, OKYIIbUIAp IOH OOWBIHINA aKaJeMUsUIBIK TUIAI cayaTThl KOJIJIaHYFa
BIHTAJIAHBIPATTBI.

7-ceiapinita J[.MI.MenaeneeB xacaraH XHMUSIJIBIK DJIEMEHTTEPIIH MEPHUOIATHIK
KyHecl TaKbIPHIOBIH OTKEHAEC O1TIM aTyIIbUIapAbIH TUIAIK KY3bIPETTUIITIH Maijanana
OTBIPBHIT OPBIHIANTHIH KEHO1p TarchipManapabl YChIHYFa 00IaIbI.

Meicaibl, OepiireH TepMUHACP/Il Ka3ak TUTIHE ayaapbIHaap:

periodic system —

nonmetal —

inert gases —

chemical symbol —

periodic law —

chemical element —

atomic mass —

OKy maFapUIapblH JaMBITYFa KOMEKTECETIH TallChlpMayiap Kejecifeil Oomysl
MYMKiH, *az0ama  JEPeKKe3JAEpPMEH  HKYMBIC xKacay: aHbIKTaMasap,
SHIUKIIONEANSIIAP, KOPHEKI >KOHE TEPMUHOJOTHUSIIBIK CO3MIKTEP, FHUIBIMU KOHE
aKIMapaTThIK KypHAIIAp, Mep3iM/Iil OachUIBIMIAP, OHJIAWH KOPJIAPMEH JKYMBIC kKacay;
TaKBIPBINTAH THIC FHUIBIMU KO3KapacThl KEHEUTY; TaKbIPHIIT OOMBIHIIIA aHBIKTaMalap,
KecTeJep kacay.

JluarBuctukanblk Makcartapaarbl MaHb3Abl acniekT - CLIL (Content and
Language Integrated Learning) TEXHOJIOTHSICHIMEH aFbUIIIBIH TUTIHAE OacTamKbl
XUMUSIIBIK TEPMHAHICPA1 MEHTEpY.

CLIL (Content and Language Integrated Learning) - OyJ TOHIIK-TIITIK
KIPIKTIPIJTE€H OKBITY.

byn okpITy omicTemMeciHiH epekmieniri cabakThlH eki Tuime (OKy TuUTl JKoHE
Oacka) yhpeHyiMeH epeKIieneHei, cebedi opTypial oKy KarmanjapbiHia cabaKThIH
COJI Ke3€HIHE KoHE OKY MaKcaTTapblHa KOJIAMIBI T1T KOJIaHBLIAIBI.

CLIL opmiciH KoJIaHYIH €Ki MakcaThl Oap: MOHIIK koHe TUIMIK. CabakThbl
JKocTapiay MYFaJIIMHIH [1OH MaTepHalJIapblH UTEPYAETi 63 OKYIIbUIAPBIHBIH MYMKIH
OONaThIH TUIIK KUBIHJBIKTAPBIH alJbIH-ajla OOJDKayFa >KOHE OChl KUBIHIBIKTAPIbI
(GKOIOFa» KOJIJIay KepceTyiH O0mKaabl.

CLIL Tacim TeIFEI3 OainaHbICThI 4 KaFUIaTKA HET13EITEH:

Content — OKBITBIJIATBIH TIOH OOWBIHIIA OUTIMAL, JaFAbLIapAbl  JKOHE
KaOumeTTepai MeHrepy yzaepici. Myramim jkaHa OUTIMAEpIl, JaFabUIapAbl JKOHE
JIaF IbLIApIbI MEHTEPY MPOIIECIH BIHTATAHABIPYHI KEPEK.

Communication — TaKeIpBIITHI 01Ty YIIIH MIET TUTIH KOJIaHYAbl Yipety. by
Ke3eH Oananapra IIeT TUIIH MKaH-)KAKThl MailajJaHy /bl bIHTaJaHABIPYbl Kepek. Tiur —
o3 OeriHIIe emec, OaiylaHpic Kypanibl peTiHae Koimanbutaabl. CLIL-TiH Herisri
MaKcaTbl — MYFaJIIMHIH KOMETIMEH KOHE CBHIHBIITACTAPhIHBIH KOMET1 apKbUIbI IIET
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TUTIH CeiJiecy Kypaibl peTiHIe mNaijgamanyma OenceHmi cabak Oepe aimy yIIiH
MYFaJlIMHIH COMWJIEYy YaKbIThIH KbICKAPTHIN, OKYIIBIHBIH COMIIEY YaKbIThIH KOOEHTY.
Tankpinaynapra, nebartapra, GopyMmaapra KaTbiICyFa BIHTATAHABIPYFa, OLTIM
ayLIbLIapIbIH CoMiey OCJICeHIUIINH KOTEPYyTre KOMEKTECEe/Il.

Cognition — oimay. MyfajliM TUT MEH TMOHAI JKAaKChl TYCIHY YIIiH
OKYIIBUTAP/bIH MHTEJUICKTYaNAbIK KaOUIeTiH apTThIpyFa ThIpbicajibl. OChbl MaKcaTKa
KETy VIIIH CBhIH TYPFBICBIHAH OWJIAyAbl, MIHJICTTEPAlI JKOHE JKATTHIFYJIapIbl
CaJIBICTBIPY, OoJDKay, HEri3ri Taly >kKoHE T.0. JaMbITy MIHJETTEpIH IIELIyre Yiec
KOCYy.

Culture — o3 TuMIHIH XOHE ©3r¢ TUT MOACHHUETIH TYCIHYTE€, OJIapAbIH OPHBIHA
KOHE peyiHe OailaHbICTBI 0acka MOJEHUETKE OH KO3Kapac KajbIITacThIpyFa
OarpITTaNIFaH MoIeHHETTaHybIK O171iM CLIL-TiH MaHbI3/161 O61T1 O0JIBIT Ta0BLIA B,
byn mpunmun kasak TUTIHIE TOHAEPAlI OPBIC TUTIHAE OKBITY cabaKTapbIHIA, OPBIC
TUTIHJI€ TIOHJEPIl Ka3ak TIIIHJE OKBITAThIH CHIHBINTapAa >KOHE OpTa MEKTEITerl
aFbUIIIBIH TUTIHE KOIITETeH MOHIEP/Il OKbIFaHIa OKbIFAH Ke3/€ JKY3€re achlpbLIabl.

CLIL sxpicHamMachIHBIH HET13/1epi:

- TUI TypaJjbl 0Ty MMOHHIH Ma3MYHBIH 3epJiefiey Kypajbl 00JIbII TaObLIa/IbI;

- OapJybIK TOPT TUIAIK JaFABIHBIH IaMybl: THIHIAY, OKY, COMIIEY KOHE Ka3zy;

-TaKbIPBINTHl TAJKbUIAYFa KATbICyFa MYMKIHIIK Oepy YVIIIH TUIIl Kajai
KOJIAaHY/Ibl YHPEHYTEe BIHTAIAHIBIPY;

- OWJIay JaFabUIapbiH OeaceH i qaMeIty [13].

Acrtana kanacel JlapeiHabl Oananapra apHanran Ne 9 «3epae» MekTeOiHIH
xumus noH1 myranimi JXKymarynosa Kymkan Caxankei3siabiH CLIL omici Herizinzae
naiblHAaraH cabak >KOCTaphl YIIrl PETIHAE YChIHbLIA/IbI.

Anra KyHi: \ Ne cabak

Cabakrein | 1-cabax: /[.11.MenpeneeB xacaFraH XUMUSIIBIK AJIEMEHTTEP/IIH MTEPUOATHIK KyHecl

TaKbIPbIOBbI | TAaKbIPHIOBIH KOpbIThIHABLIAY (CLIL omici Heri3inae XMMHs TIOHIH OKBITY)

Cinreme: OcnanoBa M.K, benoycosa T.I'., AyxaueBa K.C., OkynbIk, XuMusi, 7-CbIHBIII,
Anmatel «Mekrtemn» 6acmacel, 2017 x.

Kaanbi Oxymbutapra [lepunareik sxyiie OoibIHIIA anFaH OUTIMAEPIH NPaKTUKaAa TYCIHyTe

MAaKcaThl: | JKarjai xkacay.

Kyrisierin Kekeneren

HOTH:IKE OKYyIIbLIAP:

(TadbIC BapJbIk okymbLIap: TeopusbIK anran

kputepuiii) | J[.M1.Mennenees xxacaran oiiMaepin
XUMHUSTIBIK nieMeHTTepaiy | Keii6ip okymbLiap: XAMMSIIBIK
MIEPUOTHIK XKyiieci J.N.MenpneneeB xacaraH 3JIEMEHTTEDP
TaKbIPBIOBIH XUMUSITBIK AJIEMEHTTEPIIH OOMBIHIIIA HAKTEI
KOPBITBIH/IBIIIAY TAKBIPHIOB | IEPUOATHIK KYHeCl TECOPUSUTBIK | AEPEKTEP
OOMBIHIIIA JKAJITTBI CUTIaTTaMaJlapblH OMipre KeJNTipe,
cunarrama Oepe aajsl, Heri3/cH ajnajpl, MAaFBIHAHCHIH | Oalamalibl
IK-ri anemenTTEepaiH TYCiHe/]. TYCiHIKTEp Oepemi
OpHAJIACybl MEH YKOHE IIBIFY
KacHETTepiH Oiesi. YKOJITApPBIH

KapacTbIpa
ayaJpl.
Herisri IToHaiK KY3BIPeTTisliK: TEOPUSUIBIK aJiFaH OUTIMAEPIH MPAKTUKAJIBIK TallChIpMaJIap
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uaesiiap OpBbIHAY/a KOJTaHa 01Ty JKOHE ajibIHFaH HOTHIKEJIEP/Il HET13/1eH OTHIPHIT,
YCBIHBUIFAH aKmapartapaH MeTajlap TaKbIPbIObIH SPTYpIIi canaga KoJIAaHbLTYbI
XKOHIHJIE MATIMETTED Taly.
AKNapaTThIK KY3bIPeTTUIIK: KOCBIMINIA aKIapaT Ke3/1epiMeH KYMBIC Jkacaii o1y,
03 OCTIMEH 13/IeHyTe, KaXKETT1 aKrapaTTap/Ibl caparnTay KoHe TaH ai aiy.
KoMMyHHKaTHBTIK KY3bIPeTTLIIK: TOITA )KYMBIC Xacaii 01y, 6acka
OKYIIBLJIAPMEH KaphIM-KAaThIHAC TIEH ©3apa bIHTBIMAKTACTBIKTA OipJiece OTHIPHIII,
Ke3/IereH MaKcaTKa jKeTy, KOMbUIFaH MiHAETTepre opTak memiM Tady, OpbIHABI 9pi
JYPBIC CYpaK Kosi OLTy, MUHH-)KO0aHBI YCHIHY KOHE OHBI KOpPFail O1iTy.
O3iHAiK MeHeTKMEeHT KY3bIPeTTiliri: mpobiaemManblK cypakTapAb! mele o1y,
TarchIpMaJIapbIH KYPJACSIUTITIHE Kapail caHaJIbl TaHaay Jkacail Oury.
KepHeki KommnbroTep, miakar, TaHBICTHIPBUIBIM, KOCBIMIIIA 9€0HeTTep, Xajar, Oaranay
KypaJjjaap | mapaxTapsl.
XUMUSJIBIK peakTuBTep: Metanaap, Oeiimeraniap, XUMUSIIBIK 3JIEMEHTTEPAIH
yariiepi.
Yiire . .. .
«IDK-HiH agam emipiHzeri MaHbI3b» 3cce 250 co3
TanceipmMa
Cadaxk MyraniMHiH ic-dpekeTi OKymBbIHBIH ic-dpeKeTi
Ke3eHJ1epi:
Yiipimaact | 1.CoIHBIN OKYIIBUIAPBIH TYTeHICH ], 1. Okymbutap cabakka JaiibiH eKeHIH
bIPY MICUXOJOTHSIBIK axyall )Kacaapbl. OalikaTamsl.
2 MMH 2. OKyusIIapAb! TaKbIPhINT OOWBIHIIA 2 2. OKyubIIap XUMHSUIBIK JIEMEHTTED
TOIIKA OeJIe. OoiibIHIIA 2 TOonKa OesiHe .
3. OkymbutapMeH Oipiece OTHIPHIT, TaKbIPHITT OOMBIHIIIA TOTIKA OOJiHE/],
cabaKTbIH MaKCaThIH KOSbI. TON OacHIbICHI CallIaHa IbI.
4. CabaKTbIH >KOCTIapbIMEH
TaHBICTHIPAJIbL.
CabakrtbiH | 5. TonTarsl OKyLIbUIAPFa TEOPUSIIBIK e S— 0 AL A3 R
MaKcaThl, | TarncbipMainap Oepeni (MeTanaap MeH - '
sKOCIapbI oetimeranmapasin DK opHBI, perTik
3 MuH HOMeEp1, IPOTOH, AJIEKTPOH KOHE
HEHTPOH CaHbl):
1-Tton: Meranaap
2-ton: beiimerangap
TonTbIK 6. Tonrarsl OKyIIbLIAPFA KYITIEH 1-tom: Metangap (Na, Ca, Mg, Au,
JKYMBIC OPBIHAANTBIH MPAKTUKAIBIK Cu, Fr)
Teopusiabl | Taniceipmanap Oepeni. Metangap MeH 2-tom: beitmeranmap (N, S, O, H, Cl,
K 00J1iM Oeiimerannap yiriaepinoepeni. P)
10 mun Oxymbitap cabakThIH MaKCaTbIH

MyFaJliIMMEH Oipre KOSbl: XUMUSITBIK
AJIEMEHTTEP apKbUIbI 63 OIapbIH
Olnaipin, cabaKThIH MaKCaThIH
MyFalliMMeH Oipiece Kosiabl. Tom
aTTapbIHBIH HE CeOENTi OChUTai
aTaJyblH TYCIHAIpEi.

4. CabaKThIH )KOCTIaphl
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AKynrbik
KYMBIC
IIpakTnka
JBIK, 00JTiM
10 MmuH

7. Tontarbl OKylIbUIapFa « X UMUSIIBIK
TaOUPUHTY aTTHI IIBIFAPMATITBUTBIK
TarceIpManap oepeni.

TaHBICTHIPbLUIAIBL.
CalaKTbIH )KOCHIAPBI:

1. ¥itsiMaacteipy (5 MUH)
2. CabaxrblH 1-1111 Ke3eHl —
TEOPUSITBIK.

3. CabakThIy 2-1111 Ke3eH] —
MPaKTUKAJIBIK

4. CabakTbIH 3-1111 Ke3eHi —
HIBIFApMaIIbUTBIK

5. baranay

6. Kopeiteiaabel. Peduexcusi.

TeopusiiIbIK Tancpipmanap: Op Ton
KECTEHI1 TOJTBIPA/Ibl, TAIICBIPMAHBI
OpBIHAAI OOJIFaH COH TOII IIEH TOII

0ip-0ipine Oepim, TeKcepe I,
Oaranaiinel. Takrara iaenl.
Tonka GepiireH XUMUSIITBIK
JJIEMEHTTEP/lI AaHBIKTAY:

Xumus | Perti | Ipor | Da | Heit
JBIK K OH eK | Tpo
3JieMeH | HOMe | CaHbl | TP | H
T pi Proto | on | can
Chemic | Serial | n ca | Bl
al numb | numb | el | Neu
element | er er Ele | tron
ctr | num
oni | ber
C
nu
mb
er

OKy1buIap XKYMNIEeH NPaKTUKAIBIK
TarcelpMa OpPbIHAANIBI.

Tomnrtarsl op Y OKYIIbI aJlJibIHA
MeTajiap MeH Oefimeranaap yiariiepi
TapaTheuiansl. UHTEpHET KemciH
naiganaHbII, KaCHeTTepiHe
cunarrama oepeii: pu3nKaIbIK
Kacueri (Typi, TyCl, CaJMaFrhl,
TBHIFBI3/IBIFBI) )KOHE XUMHUSITBIK
(dbopMynanapbIH Ka3abl: OKCHITEPI
MeH KypJeni KocbuibicTapsl.. [loctep
YKacauipl.

1-skyn: AmoMuHUI

2- skyn: MbIpbI

3-xyn: Harpwii
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4- xxym: Kykipt

S- xym: Temip

6- :xym: Mpl

Oxym
pLIap
TOMTa
HIbIFa
pMart
BUTBIK
KYMBI
c
xacaigpl. «XXUMHAJIBIK JAOUPUHT
1. Heri3ri Tomnmia sieMeHTi

2. TypakTbl BaJICHTTLJIIT1 6ap
AIIEMEHTTEP

3. -S TIEH - 2JIEMEHTTEP

4. A snemeHTTEp

5. KbI3bL1 %K0HE caphl TYCTI

6. Cintinik Me

7. Cinrimik xep Me

8. XanbkoreHaep

9. I'anorenpaep

10. UneprTi raznap

TonTeIk 1. KochiMina Tomima 31eMeHT1
JKYMBIC 2. -d men —f anemenTTep
IIbirapma 3. B anementrep
IIBLIBIK 4. Kok xoHe Kachll 2JIEMEHTTEP
H06J1iM 5. Banentriniri ke6iHe allHBIMAITBI
10 Mun 6. [TaccuBTi 251I€MEHTTED
7. ¥s11ac 3IeMeHTTep
8. JlanTanoiiarap
9. AkTuHoMATap
10. CaMopomok MeTangap: aiaThiH,
KyMic, TIaTuHa
Peduexkcus | 4. CabakTbl KOPHITHIHABLIAY,
5 MHUH. pedriexkcus.
baranay baranay, KOpbITBIHIBUIAY, YHTE «AKTHUBATOP» peDICKCHUSICHI
5 MuH Tarceipma oepy. 3- «TaH KaIIbIpIbD»
2- «OpPBIHJIAIBIM
1- «yCBIHBIC»
Stages of Teacher’s activity Students’s activity
Lesson
Organizatio | 1. Take attendance and prepare 1. Students show that they are
n psychologically ready
2 min 2. Students are divided into two groups 2. Students are divided into two

Lesson plan
and aim
3 min

3. To define the aim of the lesson
together with students

4. Students get acquainted with lesson
plan

groups according to chemical
elements
1-group: Metals (Na, Ca, Mg, Au,
Cu, Fr)
2-group: Non-metals (N, S, O, H, Cl,
P)
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Group work
Theoretical
part

10 min

Work in
pairs
Practical
part

10 min

Work in
pairs
Creativity
task

10 min

Reflection
5 min

5. Each group gets theoretical task that
consists of metals, non-metals, place on
periodic table, serial number, number of
protons, electrons and neutrons):
1-group:Metals
2-group:Non-metals

6. Students within group make a practical
task in pairs. The samples of metals and
non-metals will be given.

7. Each group of students will be given a
task called “Chemical labyrinth”

8. Summary of the lesson, reflection

Students define the aim of lesson with
teacher, share their thoughts about
chemical elements. They explain why
their names are called in that way.
3. Get acquainted with lesson
plan
Lesson plan:
1. Organization
2. 1% part of the lesson-

theory

3. 2" part of the lesson-
practical

4. 3" part of the lesson —
creative

5. Assessment

6. Summary. Reflection
Theoretical task: Each group fill the
table below, then they exchange with
another group and check, assess. Put it
on the board.
Identification of chemical elements:

XuMHuAIBIK | PerTik IIporon
3JIEMEHT HOMepi CaHbI
Chemical Serial Proton
element number number

Students perform a practical task.
Each pair of students get samples of
metals and non-metals. By using the
Internet they will write about: physical
properties(color, weight, density) and
chemical formulas(oxides and
complex compounds). Then make a
poster:

1-pair: Aluminium

2-pair: Zinc

3-pair: Sodium

4-pair: Sulfur

5-pair: Iron

6-pair: Copper

7.Students perform creativity task
called “Chemical labyrinth”

1. Element of the main group

2. Elements with stable valence
3. —s and —p elements

4. A elements

52




5. Red and yellow in color
6. Alkali Metals
7. Alkali Earth metals
8. Chalcogens
9. Halogens
10. Noble gases
1. Elements of the additional
group elements
—d and —f elements
B elements
Blue and green elements
Variable valence
Passive elements
Uyalas elements
Lanthanoids
Actinoids
0. Gold, Silver, platinum
elements

20 ek WD

«Xumus» MoHI OOHbIHIIA OKY OarAapiaMachblHAAFbl OKbUIbIM JaFAbLIapbIH
JAMBITyFa BIKIAJ €TETIH TalChlpMa YJTiIepi: Ma3MyHIbI Talaay, MOTIH koHe Oacka
OachUIBIMIapaFbl HETI3T1 ONBI €peKIleliey; HEeri3/IeJIreH KOPBITHIHJBI JKacay YIIiH
KUHAJIFAaH MaTepualapAbl CalbICTBIPY, Kapama-Kapchl KOWBII Kapay JKOHE
COMKECTEH/IIPY.

JKa3puibiM maFapUIapblH JAMBITYFa BIKIAT €TETIH TalchlpMa YITUIepi: OepiiarexH
KaFalpl capamnTay HETI3IHAE 1C-OpeKeT JKOCHAapblH KYpy JKOHE ToxipuOeHi
xo0aray;, XUMHUSIIBIK TOKipuOe KOPBITHIHABUIAPHIH jka30amia dopmama ecemn xazy
HEMECEe TaHBICTBIPBUIBIM TYPIHJIE CayaTThl PACIMJIECY.

AWTBUIBIM ~ JTaFABUIAPBIH  JIAMBITYFa BIKIAJI €TETIH TalChlpMa YIATUIEpI:
aKaJIEMUSIJIBIK TUIII XUMUSJIBIK TYCIHIKTEp MEH TEPMHUHACPIE IYPHIC KOJJIaHY;

- ecenTi Kopray OapbIChIHIA KOPBITHIHIBI KOHE TYKbIphIMIaMajiapra aybI3iia
Herizaeme oepe aiy;

-3KCIEPUMEHTTIK €CenTepAl ey YIIIH TaHJIall ajJFaH 9JIICIH KOHE TACUIIEPiH
TYCIHAIPY; TaJIKbUIaylapFa KaTbICy dKOHE 63 KO3KapachblH KOpFail Ouy.

TeIHIATBIM TaFABIIAPBIH JAMBITYFA BIKITAJ €TETIH TallChIpMa YJITijIepi:

-KOPBITBIHJIBUIAp MEH TYKBIPBIMIApFa HETI3JeMe kacay YIIiH aKaIeMUSIIBIK
TUI1 TYCIHY OHE )KUHAKTaraH OUTIMIEPIH cayaTThl KOJIaHYy;

- TUPAC wHoOMeHKIATypachblH TYCIHY JKOHE XUMUSJIBIK (opmynamapabl
KYpacThIpy VIIIH €pKiH Naianany.

OKBUIBIM JaF/IbUIAPBIH TAMBITYFa BIKIAJ €TETIH TarlchipMa YIATUIepl: xa30aria
aKmapar Ke3JepIMEH >KYMBIC: aHbIKTamallap, HHIUKIONEAMsUIap, KOPHEKI >KOHE
TEPMUHOJIOTHSUIBIK ~ CO3IIKTEp,  FBUIBIMU-TAHBIMJIBIK  OKypHaJuIap,  Mep3imjii
oneduerTep, FAlaMTOP PECYPCTapbIMEH KYMBIC; 3€PTTEININ OThIPFaH TaKbIPBINTAH
THICKAPhI FEUTBIMUA KO3KApaCThl KEHEUTY; KapacTHIPHINT OTHIPFaH TaKBIPHITT OOMBIHIIA
TIPEK-KOHCIIEKTLIEP, KECTENEp KYPacThIpy.

JKa3puTbM JaFIBICBIH TaMBITyFa BIKHAN €TETIH TallChpMa YJITLIEpi: 3epTTey
OapeicbiHa ka30a (Oakpliay, KOpCETy JKoHE ToXipuOesep) >Kyprizy; aKmapaTThl
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CypeT, cbi30a, KecTe, quarpamma TYpIHIE YCBIHY; 3epTTey OapbIChlHIAa albIHFaH
JEpeKTep/l MaiganaHa OTHIPBII HOTHXKENIEP/AIH CUMATTaAMAChiH Kacay; KOPBITHIHIbI
xKazy.

bunuHrBanal CoMKECTEHIIPY — XUMHSHBI €Kl TUIJIE OKBITYJa XHUMHSIIBIK
AJIEMEHTTEp, 3aTTap, KypaJlapJblH aTayblH Ka3akK TUTIHAC >KOHE aFbUIIIbIH TIIIHIE
colikecTeHipin Ta0y. byn ofmicTiH  KapamalblM  CO3/IKIEH  aydapFaHHaH
allBIpMAIIBUTBIFBI KeCTeNep MEH ChI30aHyCKalap apKbUIBI Ka3akiia OajamMachlHBIH
MOJIIMETTEPIMEH CaJBICTBIPY apKbUIbI ayJapMachlH JKaTTald ajajbl. BUIHMHTBaJIIBI
CANBICTRIPY KE31HJIE OKYIIbl XUMHS TUIHAEC CUMBOJIAPABIH, TEPMUHICPIIH,
HOMEHKJIATypaHbIH Olp ME3TUIe Ka3aK >XoHE aFbUINIBIH TUIIHAE aTal, KOpCEeTyiHe
0onazel [14]. MbIcaisr:

1. Kemiprek exenri yakpITTa KeMIp TYpiHAE MeTajaapasl KOpBITyAa
kosipanbuIral. Carbon is the chemical element with atomic number 6.

2. KyKipT *ep KbIpTBICBIHA Tapaidybl *XeHIHEH |6-11bl OpBIHIbBI anaThlH
anemeHT. Sulfur means «yellow».

3. Orrex — Kepae eH keH TaparaH anemceHT. Oxygen means «I bring forth
acid», as it was believed to be an essential component of acids.

4. Xnop-pertik HoMipi 17-re TeH xumusuibik siemeHT. Chlorine (from Greek
chlorés) means «yellowish green» or «greenish yellow», because of the color of the
gas.

byn TamcelpManbl OpBIHIAFaH Ke3[e OuTiM amymibuiap atayiapblH KOHE
CUMBOJIIAP/IBIH apAChIH]Ia aYBICHIT OTHIPY/IBI )KY3€Te achlpa anajbl.

KonTekcTi  anMacThlpyabl — XUMHSUIBIK  opMynaiapisl,  TEeHIEYJIep.l,
TEPMUHOJIOTHSHBI KOHE HOMEHKJIATypaHbl 3epTTeyae Kojmana ananbl. COHBIMEH,
«XUMUSIIBIK peakiusi TEHICYJEepi» TaKbIPHIObI OOWBIHIIA OUTIMAI KUHAKTAY >KOHE
OekiTy cabarbiHAa OUTIM anmymibuIapra KeJecl TamchlpMa Oeplryl MyMKIH: peakius
TEHJEYJIepiH  KYPBIHBI3, 3aTTapAblH aTayblH XUMUSJIBIK  (GopMysalapbIMeH
aybICTBIPBIHBI3, 00C OPBIHAAP/BI TOATHIPHII, KOADDUIIHMEHTTEP I KOUBIHBI3:

1. carbon + oxygen — carbon (IV) oxide
. phosphorus + chlorine — xnopun dochopa (V)

. sulfur (VI) oxide + water — sulfuric acid

. sulfuric acid + iron — cynbdat xene3a (1) + hydrogen
. THIPOKCUJ MarHusi — magnesium oxide + ...

. azotHag kuciuota + iron (III) oxide — ... + ...

XKayaoOsr:

1.C+ 02 — C02

2.2P + 5ClI, — 2PCls

3. SO3 + HQO - HzSO4

4. HzSO4+ Fe — FCSO4 + H,

5. Mg(OH), MgO + H,0

6. 6HNO3 + F€203 - 2FC(NO3)3 + 3H,0.

MyHpail Tancelpma 3aTTapAblH aTtayiapbl MEH OJIapAblH (popMmyJajgapblH *aza
Olnyre, coHJaii-aK 3aTTap MEH TEHJICYJIEpHAiH arayjapbl MeH Kod()PHUIIMEeHTTEepiH
IyphiC KOroFa yHperenmi. 15-kectene KbICKalla XUMHUSUIBIK — TEPMHUHOJIOTHUS
YCBHIHbLIA/IbI.

AN Ut &~ WD
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15-kecte — KpIckalia XUMHUSIBIK TEPMUHOIOTUS

«XUMHUSAY FHITBIMBI

HayKa «XUMHSI»

Science “Chemistry”

Kayirncizaik TeXHUKachl | TEXHHUKA 0€30MaCHOCTH Safety rules
3ar BEIIIECTBO Substance
Tasa 3zat YHCTOE BEIIECTBO Pure substance
Kocna CcMecCh Mixture

XUMUSUIBIK 3€pTXaHa

XUMHYecKast 1a0bopaTopHst

Chemical laboratory

DusuKaIbIK )KOHE
XAMUSIIBIK
KYOBUIBICTap

(bPISI/I‘ICCKI/Ie U XUMHWYECCKHEC SABJICHUSA

Physical and chemical
phenomenon

3aTTap/IblH arperarTbik
Kyisepi

arperaTHbIC COCTOAHUS BCIICCTBA

state of aggregation of
matter

bemmexrep TeopusChl

TEOPHsI YaCTHUIL

Theory of particles

CyiibIK 3aTTap

KHAKOEC BEUICCTBO

Liquid substance

KarTe! 3arTap

TBEPIOE BEIIECTBO

Solid substance

I"a3topi3ai 3arTap

ra3o00pa3Hoe BEIIECTBO

Gaseous substance

BeuekTep KO3FaIbIChI

NBUYKEHHUE YACTHIL

Particle motion

Temneparypa

TeMIepaTypa

Temperature

KbLmy SHEPrusichl

TCIIJIOBas SHCPIUA

Heating energy

Kbu1y canbl

KOJINYCCTBO TCIIJIOThI

Amount of heat

Kaitnay yzaepici MIPOIIECC KUTICHUS Boiling process
KuCBIK KbI3IBIPY KpUBasi HarpeBaHMsI heating curve
CankplHaay yaepici IIPOLIECC OXJIAKACHHUS Cooling process
KuceIK cankpiamaty KpUBasi OXJIKICHUS cooling curve
Bynany ynepici IIPOLIECC UCTIAPEHUS Evaporation process
Atom aToOM Atom

Mouekyna MOJIEKYJIa Molecule
XUMUSIIBIK 3JIEMEHT XUMUYECKUM IJIEMEHT Chemical element
DJIEKTPOH 3JIEKTPOH Electron

GLIL TeXHOJIOTHUSCHIHBIH THIMJILIII:

- aFBUIIIBIH TUTIHIE XUMUS TTOH1 OOMBIHINA XaTBIKAPAIBIK 3epTTEyJIepre KaThica
ayapl;

- IIETEJI YHUBEPCUTETTEPIHE OKYFa TYCY MYMKIH/IITI:

1. Aurnusga emTUXaHaapFa apHaJIFaH HycKaiap:

GCSE, IGCSE, GCE, A-Level, IB, AP.

2. Kypama IlltaTTapaarel HycKaiap:

SAT, SAT II, AP.

Xumus cabakTapelHAa OUTIM  amylIbUIApAbIH ~ TaHBIMIBIK O€JICEeHITIrH
apTTBIPY MaKCaThIHJIa aKMapaTThIK-KOMMYHUKAIUSIBIK TEXHOJOTHSIap KyHem
TYp/ie KOJAaHbIIaIbI.

XUMHSUITBIK,  cabaKTapjia akKnapaTThIK-KOMMYHHUKAIMSIIBIK TEXHOJIOTHSIIAPIbI
KOJIaHy O11iM aylibuiap apachlH/ia aKmapatTThl 13/1ey/11 KaJbIITaCTHIPyFa MYMKIHJTIK
Oepeni: Genruii Oip MOCENEHI MIeNTy YIIH KaKeTTl aKmapaTThl >KMHAW Oy, OJap/Ibl
Tajjaay, npobiieManapabl Menly YIIiH TUMOTE3aHbl €HT13Y, KaXKETTl KOPBITHIHILIAP
’Kacay, yKcac HeMece Oajama MICIIIMIEPMEH CABICTRIPY, CTATUCTUKANIBIK YATUIEP/Il

KYpYy.
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Xumusi cabarbiHAa MYJbTUMEIUSUIBIK TEXHOJIOTHSIIAPALI KOJIaHy 3aTTapbl,
XUMUSJIBIK ~ pEeaKIUsIapIblH KYPY MEXaHU3MIH, KOCBUIBICTApIbl >KIKTEYJE ©Te
TanThIpMac 9ic 00JIbI TadbIIaAbl. MYHIAM o/1iCTIEH OKyAa O11iM amyIibLiap O1imM/ i
TiKeJeH ayblll KaHa KOoWMai, KaKeTT1 aKmapaTThl ©3/epl ajbil, 63 OCTIHIIE KYMBIC
’Kacail  amanpl. VHTEepakTMBTI TakTa KOPHEKUIIK I€H akKmapaTtka TOJIbI,
KbI3BIFYIIBUIBIKTBl ~ apTTBIPATBhIH, COHBIMEH KaTap YakKbITThl YHeMJIeyne, Y
TaIChIPMaJIAphIH TEKCEPYIE YaKBIT YHEMJIEyTe, MOJIeKyJanap/sl xkobajaay apKbUIbI
XUMUSIIBIK ~ PEaKIMsUIapAbl  3€PTTETCHNIC, XUMMSUIBIK OalJIaHBICTBIH  TYPJIEPiH
CUTATTay/la TUIMII Kypas OOJIBIT €CENTENeIl.

XuMus IOHIHAE KeNeciIel 9icTep i KoJIJaHyFa 00JajIb:

— Tpe3eHTaIusA-cabaK;

— BUPTYaJIIbl SKCTICPUMEHT;

— JIEKTPOH/IBI TECTIIICY;

— NnaTepHeT-pecypceTapapl Naiganany.

Xumus cabakTapblHIa JEMOHCTpAIlUs MaTepHanbl ©Te KaxkeT. VHTepHEeTTIH
AKOHE TPOEKTOPABbIH KOMETIMEH MYFalliM XUMHSUIBIK KYpAENIl SKCHEPUMEHTTI
DKpaHIBIK OCiHeme, MOJICKyJlajap MEH aTOMIApAbIH KYPBUIBIMBIH, XHUMUSIIBIK
anmapaT JKYMBICBIH KepceTe amanbl. MHTepHeT-pecypcTapblH TaijanaHa OTBIPHII,
O11IM ayiibLIap e3/epi Npe3eHTalus xacayra 001aibl.

Xumusi cabaKTapblHAA aKMapaTThIK-KOMMYHUKAMSUIBIK ~ TEXHOJOTHUSIIAP/IbI
nai1ananyabH THIMILTITI:

* OLTIM ayIIBIHBIH ©31H/IIK )KYMBICHI;

* a3 yaKbITTa KOII O11IM aJIbIl, YaKbITThl YHEM/IEY;

* OUTIM-OUTIK JaFIbUIAPBIH TECT TaNlChIpMaliapbl apKbUIbI TEKCEPY;

* NIBIFAPMAIIBUIBIK €CEeNTep IIbIFapy Ke3iHae (U3UKAIBIK KYOBUIBICTapIbI
TYCIHAIPY apKbUIbI )KY3€re achIpy;

* KAlIBIKTBIKTaH OLTIM aly MYMKIH/ITIHIH TYbIH/IAybl;

* KQXKETTI aKMapaTThl XKeAeN TYpAe ally MyMKIH/IITL;

* DKOHOMMKAJIBLIK THIMIIJIIT;

* iC-OpeKeT, KUMBUIALI KAKET €TETIH IMOHACP MEH TaIChIpMajapabl OKBII
YHpeHy;

* KapamaiibiM Ke30€H Kepim, KOJMEH YCTaml Ce3iHy HeMmece KYJIaKIeH eCcTy
MYMKIHTIKTEpl OOIMAWTBIH TAOWFATTBIH TaHFAXAWBIN TMPOIECTEPIMEH op TYpii
TOXKIpHUOE HOTIKEIJIEPIH KOpir, Ce31HY MYMKIH/IITI.

binim Gepy canaceiHnarsl ken KoJagaHbuibin skypren AKT kypangapst:

— UHTEPAaKTUBTI TaKTa;

— MYJBTUMEIUS;

— UHTEPHET KeHICTIT1;

— JIEKTPOH/IbI OKYJIBIK.

XKorapbina atanraH akmapaTTHIK-KOMMYHUKAIMSUTBIK TEXHOJIOTHS Kypasiaaphl
O1TIM aTyIIBIHBIH:

— €pKiH OilylayblHa;

— aKbUI-OWBIH IAMBITY¥A;

— IIBIFAPMAIIIBUTBIK OCJICEH/IITIH apTThIPYFa;

— YKBIMJIBIK 1C-OpeKeTKe TopOueneyre;
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— Ti1 OAWJIBIFBIH KETUIAIPYTE;

— aH-KaKThl 13JICHYIIUITH apTThIpyFa MYMKIHJIIK Oepei.

AKT kypangapeIMeH >KYMBIC iCT€y OapbIChIHIA OLIIM alylIbUIap/IbIH ©31H1H
JKEKe 1C-OpeKeTIH JYPBIC JKOCIapiayFa, TyphIC MIeniM KaObuiaai anyra TopOuenein/i.

Mpicansl «KpITIKpIIAap» TaKBIPBIOBIH MTPE3EHTAIMS apKbLIBI OpHEKTEYTe Oonmaas (8-
9-cypetTep):

Kbl Kingap

U

8-cypet. «KpIKbLI11ap» TaKbIPHIObI

KpIKpU11apA6IH OTTEKTI KOHE OTTEKC13 KBIIIKBLIIAP OOJIBII JKIKTEYiH KeJecl
ciaineH kepceryre 00Jabl.

KblIlWWKbLngapAblH KikTenyi

OTTerTi KEIIEEIToAE OrTTencis KEIIIKLLTOA]>

Hz 50 oy Eip T HEIITEBLTED HF & Topcy T KhIITERITRL
H;510 3 5oy B T BRI BLT HC1 =mmopcywTes HBIITEBLTED
HMO ; 3307 HEIOIEKELTED (Tas EBIMIFELITERL)

H: POy drocdop KEIIIKBLUTEL HEr §pomMcy TEK KBIIIKEUTEL
H; CO 5 renmip HRIMTEKERLTRL Hl momes Tes KEEIITEELTRED

H:5i0 5 srpevmami semmmesimer  (H: S soyEip ey Tes ERIITERLTERL

9-cypet. KpIIKbLIIAPIBIH KIKTEIY1

PDF-npe3entamusimap  xumus  cabakrappiiga  AKT — TexHOMOTHSICHIH
KOJAaHyarbl eH TUIMI1 omic. OHbl cabakThIH OachIHAA /1a, OPTACKIHAA J1a, COHBIHIA
Jla KoJianyra 0oabl.

CoHbIMEH KaTap, MbICalbl, WHTEPAKTHBTI TaKTa AapKbUIbl 3JIEMEHTTEPIH
AIIEKTPOHIBIK (opMyJaiapblH Kepceryre 0ojaapl, Oy OLTIM adylbUIapIblH €cTe
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caKTayblHa YJKEH BIKMal eTeal. TeMeHAeri CyperTe XHUMHSUIBIK 3JIeMEHTTEpiH

AIEKTPOHIBIK (DOpMYyIaIapbliH OEPiTeH.

I nepnopg
2nemeHT N° XMTZ]?GJ;HK 3“::':;:?"1 DNEeKTPOHAbIK hopMynachl
1 H cyTek 1s !
2 He renuii 1s 2
II nepvoa
3 Li AnTHiN 1s 2251
4 Be 6epunnnii  1s 22s 2
5 B 60p 1s 225 22p !
6 © keMmipTek 1s 22s22p 2
7 N asoT 15225 22p 8
8 o) oTTeK 1s 225 22p *
9 F dbTop 15225 22p ®
10 Ne HEOoH 1s 225 22p ©
IIT nepuog
11 Na HaTpuit  1s 22s22p 635’
12 Mg mMarHmit  1s 22s 22p 83s 2
13 Al anoMuHuin 1s 22s 22p €35 23p!
14 Si KpeMHuit 1s 22s 22p 83s 23p2
15 P docdhop 1s 22s 22p 83s 23p*®
16 S KykipT  1s 22s 22p 63s 23p*
17 Cl Xnop 1s 225 22p ®3s 23p°®
18 Ar aproH 1s 225 22p ®3s 23p°
IV nepuoa
19 K Kanui 1s 22s 22p 635 23pf4s !
20 Ca KanbLumii  1s 22s 22p 635 23p%4s 2
21 Sc ckaHauii  1s 22s 22p 83s 23p®4s 23d’
22 Ti TUTaH 1s 225 22p ©3s 23p%4s 2392
23 v BaHaaui 1s 22s 22p 83s 23pf4s 234°
24 Cr XPpOM 1s 225 22p ®3s 23p®4s '3d°
25 Mn mapraHen, 1s 22s 22p %3s 23pf4s 23d°
26 Fe TeMip 1s 225 22p ®3s 23p®4s 23d°
27 Co kobanbT 1s 22s 22p ®3s 23p%4s 23d7
28 Ni Hukenb 1s 22s 22p ®3s 23p%4s 2348
29 Cu MbIC 1s 225 22p ®3s 23p®4s '3d"°
30 Zn Mbipbill  1s 22s 22p ®3s 23p84s 23d1"°
31 Ga rannuii  1s 22s 22p ©3s 23p%4s 23d'%p!
32 Ge repmanuin 1s ?2s ?2p ©3s ?3pf4s 23d'%4p?
33 As MbllbAK  1s 22s 22p 83s 23p®4s 23d'%4p3
34 Se cenen  1s?2s?2p ©3s 23pS4s 23d'%4p*
35 Br 6pom 1s ?2s ?2p ©3s 23pf4s 23d'%4p°®
36 Kr kpunToH 1s 22s 22p 63s 23p%4s 23d"%4p"
37 Rb pybuanii  1s 22s 22p €3s 23pf4s 23d'%4pb5s!
38 Sr cTpoHumit  1s 25 22p 635 23p84s 23d'%4p®5s?
39 Y uTTpuit  1s 22s 22p ®3s ?3p®4s ?3d"%4p85s%44"
40 Zr LMpKOHUI  1s 22s 22p ©3s 23p%4s 23d'%°4p®55%4d2
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41
42
43
44
45
46
47
48
49
50
51
52
53
54

55
56
57
58
59
60
61
62
63
64
65
66
67
68
68
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

87
88
89

Nb
Mo
Tc
Ru
Rh
Pd
Ag
Cd
In
Sn
Sb
Te

Xe

Cs
Ba
La
Ce
Pr
Nd
Pm
Sm
Eu
Gd
Tb
Dy
Ho
Er
Tm

Lu
Hf
Ta

Re
Os

Au
Hg
T

Pb
Bi
Po
At
Rn

Fr
Ra
Ac

HMo6uI
mMonunbaeH
TexHeuunn
pyTEHUN
poaui
nannaaum
KyMiC
KaaMuni
MHAWN
Kanarbl
cypbMa
Tennyp
nop
KCEHOH

uesunm
6apwuii
naHTaH
uepui
npaseoamm
HeoaMM
npomMeTni
camapwuii
eBponui
rafgonvHUM
Tepbun
ancnposunmn
ronbMui
3pbuin
TYNui
nTTEpbui
noTeunn
racpHum
TaHTan
Bonbpam
peHUM
ocMui
npuaum
nnatMHa
anTbIH
CblHan
Tannumn
KOpFacblH
BUCMYT
MOSIOHMN
acraTt
pOaoH

dbpaHumn
paaumn
AKTUHUI

1s 22s 22p 35 23p®4s 23d'%4p85s'44d*

1s 22s 22p %35 23p®4s 23d'%4p855'4d°

1s 22s 22p %35 23p®4s 23d'%4p85524d°

1s 22s 22p %35 23p®4s 23d'%4p85s'4d”

1s 22s 22p 35 23p®4s 23d'%4p855'44d?®

1s 225 22p 635 23p®45s 23d1%4p®55%44d1"°

1s 225 22p ®3s 23pf4s 23d'%4p®5s'4d°

1s 225 22p ®3s 23pf4s 23d"1%4p®5524d°

1s 225 22p ®3s 23p®4s 23d'%4p®5524d1%5p!

1s 225 22p ®3s 23p®4s 23d'%4p®5524d1%5p2

1s 225 22p ®3s 23pf4s 23d"%4p®55224d 1053

1s 225 22p ®3s 23pf4s 23d'%4p®5524d'%5p*

1s 22s 22p ®3s 23p®4s 23d"'%4p®5524d'%5p°

1s 22s 22p ®3s 23p®4s 23d"'%4p®5524d'%5p°®
VI nepunog

1s 22s 22p 35 23p®4s 23d"'%4p®5524d'%5p°6s!

1s 22s 22p ®3s 23p®4s 23d"'%4p®5524d'%5p%6s?

1s 22s 22p ®3s 23p®4s 23d"'%4p®5524d'%5pb65%5d’

1s 225 22p 935 23p%4s 23d'°4p®5524d'%5p86524 2

1s 225 22p ®3s 23pB4s 23d'%4p®5524d 506524 3

1s 225 22p ®3s 23pf4s 23d'%4p®5524d'%5pb6524 4

1s 225 22p ®3s 23pB4s 23d"1%4p®5524d'°5p06524 °

1s 225 22p ®3s 23pB4s 23d"%4p®5524d'°5pb6.524 °

1s 225 22p ®3s 23p®4s 23d"%4p®5524d'°5p06.524 7

1s 225 22p ®3s 23p®4s 23d'%4p®5524d1°5p®6524f75d"

1s 225 22p ®3s 23pB4s 23d'%4p®5524d 506,524 °

1s 225 ?2p °3s ?3p®4s ?3d'%4p°5s%4d'%5p°6s°4f'"

1s 225 ?2p °3s ?3p®4s ?3d'%4p°5s%4d'%5p°6 541

1s 225 ?2p °3s ?3p®4s ?3d'%4p°5s%4d'%5p°6s°4f'?

1s 225 ?2p °3s ?3p®4s ?3d'%4p°5s%4d'%5p°6s°4f'

1s 22s ?2p °3s ?3p®4s ?3d'%4p°5s%4d'%5p°6s4f'*

1s 22s ?2p °3s ?3p®4s ?3d'%4p°5s4d'%5p°6s°41!5d"

1s 225 22p ®3s 23pB4s 23d'%4p®5524d'°5pb6524 14592

1s 225 22p ®3s 23pf4s 23d'%4p®5524d'°5pb6524 145493

1s 225 22p ®3s 23pB4s 23d'%4p®5524d'%5p®6524f145d*

1s 225 22p ®3s 23pB4s 23d'%4p®5524d'°5pb6524f145d°

1s 225 22p ®3s 23pB4s 23d'%4p®5524d'°5p®6524f145d°

1s 225 22p ®3s 23pB4s 23d'%4p®5524d'°5p86524f14547

1s 225 22p ®3s 23pB4s 23d'%4p®5524d'%5p®6s'41454d°

1s 225 ?2p °3s ?3p®4s ?3d'%4p°5s°4d'%5p°6s'41"*5d "

1s 225 ?2p °3s ?3p®4s ?3d'%4p°5s4d'%5p°65°41'*5d "

1s 22s ?2p °3s ?3p®4s ?3d'°4p°5s%4d'%5p°65°41'*5d'%6p’

1s 225 ?2p °3s ?3p®4s 23d"%4p°5s%4d'%5p°6s°4f'*5d " %6p?

1s 225 ?2p °3s ?3p®4s ?3d'%4p°5s%4d'%5p°6s°4f'*5d " %6p°

1s 22s ?2p °3s ?3p®4s ?3d'%4p°5s%4d'%5p°6s°4f'*5d " %6p*

1s 225 ?2p °3s ?3p®4s ?3d"%4p°5s%4d'%5p°6s°4f'*5d " %6p°

1s 225 22p ®3s 23p845 23d'%4p®55'4d 0586524145006 p®
VII nepuog

1s 225 22p ®3s 23pB4s 23d'%4p®5524d'95p®6524f145d1%6p®7s'

1s 225 22p ®3s 23pf4s 23d"%4p®5524d'5p®6524145d106p7s2

1s 225 22p ®3s 23pB4s 23d'%4p®5524d'°5p865241145d %6 p®7s26d’

59



90 Th Topwit 1s 225 22p 635 23p%4s 23d'°4p®5524d1%5p865241145d'°6p®7526d25(°

91 Pa npoTakTUHUIA 1s 22s 22p 83s 23p%4s 23d'%4p®5524d1%5p865241145d 26 p®7525126d "

92 U ypaH 1s 225 22p 635 23p®45s 23d1%4p®5524d'%5p86524145d 106 p®7525%6d"

93 Np HenTyHuit 1s 22s 22p 83s 23p®4s 23d'%4p85524d'°5p®65241'45d'6p87s25146d"

94 Pu nnyToHnin  1s 22s 22p 63s 23p®4s 23d'%4p85524d'°5p°65241'45d'°6p875251°6d"

95 Am amepuumit  1s 22s 22p 83s 23p®4s 23d'%4p85524d'°5p®6524f'45d'°6p87s25f7

96 Cm kiopuii  1s 22s 22p 53s 23p®4s 23d'%4p®5524d'%5p®65%41'45d'°6p°7s25f76d"

97 Bk 6epknuit  1s 22s 22p ®3s 23p84s 23d"1%4p®5524d'%5p86524 1450106 p®752526d

98 Cf kanndopHuin 1s 22s 22p ®3s 23p®4s 23d'%4p85524d'°5p°%655241145d106p67525f1°

99 Es sfHwWTeHnA 1s 22s 22p ®3s 23p®4s 23d'%4pb5524d'°5p°6524145d106p67525¢ "

100 Fm depmnii  1s 22s 22p 83s 23p®4s 23d1%4p85524d105p%65241145d1%6p° 7525112

101 Md Me””em”eeB” 1s 225 22p 3s 23p%4s 23d'%4p55524d'°5p®6524145d1°06p°7 5253

102 No HoBenunii  1s 22s 22p ®3s 23p®4s 23d'%4pb5524d'%5p86524f145d 06 pt7s251 14

103 Lr noypeHcuit  1s 22s 22p 93s 23p®4s 23d'%4p®5524d15p®6524f145d1%6p®7s25f1“6d"

104 il pe3ep§’°p“” 1s 225 22p 3s 23p®4s 23d'04p55s24d°5p86 52411454106 p®7 525 46 d2

105 Db ay6HMI  1s 225 22p ©3s 23p®4s 23d1%4pP5524d'05p%6524145d106pb7s25f146d°

106 Sg cnbopruii  1s 22s 22p ©3s 23p®4s 23d'%4pB5524d'05p%6524145d106pB7s25¢146d*

107 Bh 6opwii 1s 225 22p ®3s 23pf4s 23d'%4p®5524d'%5p®6524145d16p®7s25f146d°

108 Hs xaccuii  1s 22s 22p ®3s 23p®4s 23d1%4pb5524d1%5p86524145d 106 p675251146d°

109 Mt menTHepuii  1s 22s 22p 83s 23p®4s 23d'%4p®5524d'%5p®65%41'45d'°6p°7s25f'*6d”

110 o5 ”apML;Ta”T” 1s 225 22p 535 23pS4s 23d'%4p®5524d105p°65241145d106p°7 525146 d®

111 Rg peHTreHnit 1s 22s 22p ®3s 23p®4s 23d'%4pB5524d'05p%6524145d106pb7525f146d°

112 Cn konepHuumin 1s 22s 22p ©3s 23p®4s 23d'°4p85524d'°5p®65241'45d1%6p875251146d °

113 Nh HUXOHUIT  1s 225 22p 635 23p®45s 23d'%°4p®5524d'05p865241'45d'06pB7525f'46d°
7p’

114 FI dneposuit  1s 22s 22p 83s 23p84s 23d'°4p®5524d195pP6s241145d %6 p875251'46d 10
7p2

115 Mc MockoBuIi 1s 22s 22p 835 23p®4s 23d'%4pb5524d195p865241'45d'06p875251'46d°
7p°

116 Lv nusepMopuii 1s 22s 22p 63s 23p®4s 23d'%4p®5524d'95p865241'45d'06p87525f'46d°
7p*

117 Ts TeHHeccuH 1s 22s 22p 835 23p®4s 23d1%4p®5524d'%5p865241145d'06p®75251'46d 0
7p°

118 Og oraHecoH 1s 22s22p ®3s 23pf4s 23d'%4p®5524d'°5p86524145d1%6p®7s25146d1°
7p®
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Hepexkes: http://allhimikov.net/electron/01.html

10-cypeT. XuMUSATIBIK 3JIEMEHTTEPAIH ICKTPOHABIK (hopMymaiapbl
butim  OepyniH >kaHApThUIFAaH Ma3MyHBI asChIHJIa HWHTEPAKTUBTI
oaicTepine KoOipeK KOHLI 06J1y YChIHBLIAIbI.

Kazipri ke3zmeri HMHHOBAIMSUIBIK OMICTEPAIH HEri3ri TypJepiHiH Oipt —
«MHTEPAKTHBTI OKBITY OfiCi». byl OKBITY OMICIHIH HETI3T1 Karuaachl —
MEJJarOTUKAIBIK  KapbhIM-KAThIHAC TEH KapbhbIM-KaThIHAC JHAJIOTT apKbUIBl JKEKe
TYJIFaHbl ~ KaJBIMTACTBIPHINT  JaMbBITY. WHTEpakTUBTI OKyHa/OKbITyJa MYFaliM
OYpBIHFBIIAM OapibIK KYII-XKITepiH YHperyre, cabakThl TYCIHAIpyTe Kymcamai,

OKBITY
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OUTIM amymbIapAbIH Oipjece OTHIPHIN, ©3AIrIMeH OLTiM adyblHa THIMJI JKaFaaiiap
JKacaipl, SFHU OarbIT Oepeni.[15].

NHTEepakTUBTI OKBITY OipKaTap MiHACTTEP/1 MICIIIEII:

— KOMMYHHUKATHBTI OLTIKTEp MEH JaFIblIapabl JaMbITaIbl;

— OLTIM aTylIbUIap apachlHa SMOIMOHAJIBIK OalIaHBICThI IaMbITAIbI;

— aKmapaTThIK MaceliesiepAl Iemei;

— JKadmbl OKYy OUIKTEpl MEH JaFAblIapblH JaMbITaAbl (Tajngay, >KUHAKTAY,
MakcaTTap KO >koHe T.0.), ssFHM OuTiM Oepy MIHJETTEpIH HICNIyAl KaMTamachl3
eTel;

— Oipnecim JKYMBIC iCTeyre, ©3reHIH MiKIpIH ThIHAAa Ouryre yipeten,
COHBIKTAH TOPOMEITIK MIHASTTI KAMTaMachl3 eTe .

WNuTepakTuBTI 9MICTIH Keneci Typl Oip Typi — on kmactep [16].

AFBUIIIBIH TUTIHEH ayJapFaHja «KJIacTepy» — YSIIbIK, JIAThIH TUIIHEH — O1p 10K,
TYHIH, XKYJIabI3gap TOObI JereH MarblHaHbl Ouraipeni. butiM Oepy canachlHAAFbI
KJacTep — Oyl Ke3 KEJIreH YFbIMHBIH MAaFbIHAJIBIK ©pICIH KepCceTyre apHajfaH
MaTepHuanabl TpadUKaIbIK YHBIMIACTBIPY OOJIBITT CaHAIATBI.

Xumus cabakTapbIHAa KjIacTep KypacThpy OUTIM anmymiblIapAblH KaHaail na
Olp TakbIpblll OOWBIHILA €pPKIH MOHE allblK OMJayblHa MYMKIHAIK Oepexl. bimim
QJTyIIBI MTAPAKTBIH OPTa TYChIHA HETI3T1 YFBIMIBI JKa3abl, OJIaH JKaH-)KaKKa OChI CO3Ii
0acka TYCIHIKTepMEH KaJIFaCThIPATHIH COYJIETi-HYCKAFbII CHI3BIKTAP ChI3aIbI.

Knacrepai xuMusg KypChIHBIH TYPJl TakKbIPBIITApbIH OKY OapbIChIHIA,
cabaKTBhIH K€3 KEJIreH KEe3CHIHJIe, MBICAJIbI, Oiiay KbI3METIH BIHTAJaHIBIPY, KOJIa
Oap akmapaTThl Kyhesey >KoHe OUTIMHIH J>KETKUIIKCI3 cajallapblH aHBIKTAy YIIiH
oilJlaHyFa MAKbIPYy Ke3eHIH e KOJIanyFa 00Iaibl.

Knacrepnep (kmactep — «Oip MIOK»), MOTIHHIH MAarFbIHAJBIK OIpIIKTEpIH
Oeinriey xoHe oJiapabl Oenriil 6ip TopTinTe rpaduKalbIK peCIMIEY.

Oky makcarTapbplHa Kapam XUMUs Macesesepl OOMbIHIIA OiIiM allyIibliapibl
KBI3BIKTBIDYMEH  KaTap, OJapAblH  TaHBIMABIK  OCJICEHIITITIH  apTTHIPYyFa,
aHAJIMTUKAIBIK JTaFAbUIapAbl JaMbITyFa, KahaHaelK mpobiemanap Typaisl Oimimii
KEHEUTYTe KOHE OJlap/bl MICHTY IH SICTEpIH Kacay NarAbUIaphIH KaNbINTACTHIPYFa
Hazap ayaapy Kaxer.

bana es3nirineH >kaHa OimiMaep aiyFa, KaXeTTi akKmapaTTapAbl KHHAYFa,
TUTNoTe3a1ap YChIHYFa, KOPHITHIHIBLIIAP JKacayFa jKOHE Ol KOPBITYFa YHPEHYI KEpek.
MyraniMHIH OKyIIbIFa Ou1iM, OUTIK JaFAbUIapblH Oepy KaparabiM MIHJICTTEPIIH
OpBIHBIHA, MEKTENTIK OuTIM OepyiH OachlM MaKcaThl OKYIIBIHBIH ©3]ITHEH OKY
MaKcaTTapblH KOK KaOJITIH JIaMbITy, OJapJbl JKy3ere achlpy *KOJIJapblH >kobainay,
©3JIepiHIH JKETICTIKTepiH OakplIay koHe Oarayiay, Oackalla alTkKaHaa YWpeHe Oury
OOJIBITT OTHIP.

HakTel xarmaiinap Herizinje cabakka MalbIHIAIFaH Ke3/e op JKarjaaid calblH
e3apa OalIaHBICTBI €K1 MOCEJICHI LISNIyTre Typa KeJei: KOMbUIFaH mapTTapra cokec
KaHJall MaTepuaibl IpIKTey JKOHE OHbI KaHAail peTneH OasHaay kepek. bimim
ATYIIBUIAPABIH TOJBIKKAH/BI OKY 1C-OPEKETIH YUBIMIACTHIPY HIAESICHl MATEPHAIIBIH
Ma3MYHBIH 1pIKTE€Y MEH OHBbI Oarajiay KpUTEepUHiHIH Heri3i 00jbIn Tabbuiaabl. OHBI
KYy3ere achlpy Ma3MYHHBIH JIOTUKAJIBIK OasHIaTybl KaKETTUIITIH KaMTaMachl3 eTe/l,
OVJ1 perTe Ke3-KENTeH OKbUIATHIH MaTephan OYpPBIHFBl OTKEHTE HETI3/eNe/l KOHE
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KeJiecire Heri3 OOJbIl TaObUTabl, JKaHA UTEPUIETIH SpPEeKeT TICUIAepl OTKEHACPAIH
YKaJIFachl )KOHE KeJeciaepain 0eirt 60 Tadbutaasl. [15]

OKBITYZIBIH JKaHA OJIC-TOCUIEPIHIH IIIIHJAE OChI KJIacTep oiici Oenimii
Ky#eney YIIiH e TAIM/I1 00N TaObLIaIbl.

Knacrepai cabakTblH OachlHIa TipeK peTiHAE KoJiaHyra Oosaabl. MbIcalbl,
«betiopranuKaiblK KOCBUIBICTApJIbIH HETI3T1 KJIAcTapbl» TaKbIPHIOBIHIA JKAKCHI
KJIactep Kypyra Oomnazawl. 11-cyperre «belopraHukanblK KOCBUIBICTap/IbIH HET13r1
KJIacTapbl» KYpbUIFaH KjacTtep Oepiirex.

BenopraHukanbIK KOCbIfibICTapAblH Heri3ri

KnacTtapbl
Okeunarep ] [ KbilWKbIngap ] Tysnap [ Herizgep )
Na,SO
MgO ,N,Os, HNOs, H,CO; 925, NaOH,
SO, Fe,05 H,S0, H,SiO, caco,, Ca(OH),
' 2204, 112213 Ca(NOs), Fe(OH),

11-cypet. beliopranukanblK KOCBUIBICTAPABIH HET13T1 KilacTap»

AJnbiHFaH OUTIMJII MBICKIKTAY Ke3eHiHie CMHKBEHH TEXHOJIOTHSCHIH KOJIIaHyFa
oonanpl. «CUHKBEWH» ceo31 (paHIy3 TUIIHEH ayjaapraHjga Oec JereH MarbIHaHbI
Ooinmipeni. CuHKBEMH — Oec JKOJJJaH TypaThlH 6©JeH. bulMm  amyuisuiapbl
CUHKBEHHMEH TaHBICTBIPY/IbI €H KaparmaibIM 6JICHHEH OacTayra 00J1a b, MBICAJIbI:

1-)KON — CHHKBEWHHIH aTaybl — TaKbIPBINTHIH OacThl UIESCHIH KOPCETETIH,
HeTi31HEeH O1p Co3/IeH TYpaThIH 3aT €CiM 00Iabl;

2-)KOJ — HEri3r1 oAbl CUIMATTAUTBIH €Ki ChIH €CIM (MbICAJIbl, AJIEMEHTTIH
(hHU3UKaNBIK KaCHETTEP1 skoHE T.0.);

3-KOJI — TAaKBIPBIN AasICBIHAAFBI 1C-OPEKETTEePl CYpPeTTEHTIH YII eTICTIK
(MBICaNIBI, PIIEMEHTTIH XUMHUSIIBIK KaCHETTEP1 sKoHE T.0.);

4-5K071 — CUHKBEWH TaKbIpbIObIHA OalIaHbICTHI (hpasa;

5-3K0JI — TaKbIPBINTHIH MOHIH OCHHENEUTIH OIpiHIII >KOJIMEH OaiIaHbICThI 3aT
eciM (OChI 3aTTapAbIH OMIpIeTI MaHbI3ABUIBIFHI) [17].

byn akmapaTThIK HaKTBUIBIKIIEH €3apa TUIMJI 9pPEKeT >KacayFa MYMKIHIIK
OepeTiH, oilyiay cTpaTrerusjiapbl MeH KOMMYHUKATUBTIK Kacuertep xyheci. CHHKBEMH
KYPY apKbUIbl Oananap cabakThIH OapJIbIK KE3€HACPIH O €JIETIHEeH OTKI3e allajlbl.

CHHKBENHHIH MBICAJIBI:

Cyrex

Kenun, yimans! ((GU3HKaIBIK KACUET1).
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JKanFbIi, KanmbiHa KeIeal, TOTBIKTaHaAbl (XUMHUSITBIK KACUETTED1).

CyTtek emipaiH Heri3i! (MaHBI3HI).

Kaxerri!

«KemaroMapel crnupTTep» (9-ChIHBIN) TaKbIPHIObIHA apHAJFaH CUHKBEHHHIH
Tarbl O1p TYPIHEH MbICAJT KEJITIPEHiK:

1. I'muuepun

2. TaTT1, K010

3. Epuni, TapTaapl, cakTan sl

4. lopOaTTaopismi CYUBIKTBIK

5. YmatoMibl CUpT.

Kazak xankpHBIH XbUIAap OOWMBl aTajgaH Oanara >KajaFachlll, KaJbITACKAH
VITTBIK JOCTYPl, SJET-Fypmbl, TopOoue MekTebi Oap. bapmiampizra Oenriii, OWBIH
apKbUIbI OaJaHbIH JICHE KYPBUIBICHI JKETUTIN, 631 )KacaFraH KUMBUIBIHA CEHIM1 apTaJibl.
bamanbiy OoWBIHAA OWJIay, TAaNKBIPIBIK, YHBIMIACTBIPYIIBUIBIK, IIIBIAAMIBLIBIK,
OesiceHAUTIK KacueTTep KaybinTacaabl. OWBIH AETeHIMI3 — KaTThIFY, OJ1 apKbUIbI 0aja
eMipre a3ipJeHeI].

CynranmaxmyT TopalifblpoB «bananbIKThIH KaHbIHA OWBIH a3bIK» Jen Oekep
aiitriarad. OibIH — Oanayiapra Ja, epeceKkTepre e TOH 1C-9pEKET TYP1, COHIBIKTaH Oy
OMICTIH OKY MpOILIECiHE Mai1alaHbUTybl OYphIHHAH OENTiIl, anaiiia Oy 1c-opeKeTTiH
KapaThUIBICTaHY FBHUIBIMIIAPHI HETI3IEePiH TaHy KbI3BIFYIIBUIBIFBIH apTTHIPYFa BIKIAT
€TETIH AacIeKTUIepIH KOJJaHy MaHb3Abl Oonbill  Tabbuiansl. CoHbIMEH Oipre,
3epJeICHETIH MaTepuasibl OalbINThl KOHE TEpPeH KaObUIAay KY3€re acybl THIC.
OiibiH omici XUMHUSL cabaKTapbIHIAFbl OKBITYJBIH HHTEPAKTUBTI TEXHOJIOTHSICHI
peTiHJIe op Ke3lie eMec, KYHem TypJe KeHIHEeH KOJAaHBUIYbl THIC. Op TYPJi OMBIH
KAFaATTaphIH JKYHEIl KOHE MAaKCaTThl Typle Naijanany OalaHblH TYJIFAIbIK
KacHETTEPIH O3repTye /i€, Kbl OKbITY KOHE OKY KbI3METIHIH HOTHKeJl 00JTybIH 1A
Ja HaKTbl HoTWXkesnep Oepe anaabl. OWTKEH1, OWbIH YCTiHAE OamaHblH Olp 3aTKa
OeiiMIimiri, MyMKIHJIT1 JKOHE KbI3BIFYBl aHBIK Oailikanmazsl. OWBIH Ma3MyHBl MEH
TYpiHE Kapail: Ma3MYHIbI-OCiHelNl, KUMBUI-KO3FaJIbIC, IUIAKTUKAIBIK, KYPBUIBIC,
KEeWINTeHA1py OWbIHAapHI Oombin Oeminexi [18].

Cabax OapbICHIHAAFBI OWBIH — KEIICHAl aKmapar Tacymibl OOJbII TaObLIaIBbI.
OiiplH  TpoleciHAe OWBIH JKaFlasTbIHBIH  CYpaHbICHI  OOWBIHINIA  3€pACHIH
acCOLIMAaTUBTI, MEXaHHMKAJIbIK, Kepy >KoHe Oacka Ja Typiiepl KYMBIC Kacaiibl.
Ocpunaiiima, oiblH Oip arblHaH 9p cabakTa KepiHiC Taba OTBIPHINT OKY KYPCBIH
TOJBIK, €KIHII >KaFbIHAH — KaXKETTl MPAKTUKAIBIK 1C-OpEKETT1 INETTeTIICH, OHBIH
maMaMeH Oecke IKyblK OeJiriH KaMTuabl. bimiM  amymbuiapasiH — cabakTarbl
TaHBIMJIBIK 1C-OpEKETIHIH OeJICeHIIIr, COHBIMEH KaTap ONBIH apKbUIBI >KYMBIC
OapbICHIHIAFBl 09CEKENECTIK, Oip-OipiMIH KapbhIM-KaTbIHAC Kacay, YaKbITThl YHEMI
naianany ’y3ere acblpbliajibl XKOHE MOHTE JETeH KbI3bIFYIIbUIBIFBI APTaIbI.

OiipiH  OapbIChIHAA OUTIM adyUIBIHBIH OWJIay KOHE KHUSJI epeKILIeTiKTepi,
KapbIM-KaThIHAC KQKETTUIITH OCJICeHIIPETIH, JaMBITAaThIH Ce31Mi allKbIH OaifKaiabl.
KpI3BIKTHI OWBIH OallaHbIH oOiyiay KaOUIETIH >KOFapbhUIaTaibl, OYJI OHBIH JOCTYpIi
cabakTapra KaparaHja HEFYPJIbIM KWUBIH TarChpMajap/bl OpBIHAAYbIHA >KaFdaid
*acaiiipl. OMbIH 9/1ici OaKbUIay XKYPri3y, SHrIMENECy, 63/1K KYMBbIC OpbIHAAY Topi3al
1C-OpeKEeTTEPMEH YHJIeciMIe JKaKChl HOTHKE Oepeni. Toxipnbe KopceTKeHAeH, ONbIH
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KaFIasTTapbIH KOJIAHBIN OTKI3TCH XUMUS cabakTapbl OKY MPOIIECIH KbI3BIKTHI Kblla
OTBIPBIN, OUTIM aTylIbIIAPABIH TaHBIMIBIK KbI3BIFYIIBUIBIFBIHBIH O€JICeH 11 0O0JIybIHA
BIKIAJ eTefl. byHmalt cabakrapja IIbIFapMalibUIBIK SJIEMEHTTEPl JKOHE EpKiH
TaHJaybl 0ap epekile KOHI-Kyd maiiga O6osianbl. TommeH >KyMbIC kacail 011y Oumiri
JaMUJIbI, ajl OHBIH JKEHICI Op KATBICYIIBIHBIH JKEKE KYII-KIrepiHe OaillaHbICThI
Oosanpl. by O11iM anymIbIHBIH YSUIIIAKTHIFBIH KOHE 03 KYIIHE CEHIMCI3IITH JXeHE
Olmyi Tanamn ereni [18].

OWBIH 1C-OpEKEeTIH YHUBIMAACTBHIPY/BIH KEKE, >KYITHIK, TOMNTHIK, YKBIMIBIK
TYpJIEpiH aTamn KepceTyre 0oJabI.

. OlibiHHBIH  KeKe ¢opMachlHa aJaMHBIH ©3IMEH-031 HeMece Typii
3aTTapMEH KoHE OeNriiepMEH OMHAYBIH XKaTKbI3yFa 00aIbl.

. Hapa Hemece xekenereH (opma — Ol Oip OMBIHIIBIHBIH KOWBLIFaH
MakcaTKa KOJ JKETKI3yre TIKeJled HeMmece Kepi OailylaHbIChl Oap iC-opeKeTTepiHIH
Kyieci.

* JKynteik dopma — Oy, Kappic HeMece OQCEKENECTIK >KaFJalbIHIaFbl €Ki
aJlaMFa apHaJFaH OMbIH.

* TonThlK — OYJI, >KapbIC >KarJalbIHAA Olp MakcaTKa >KeTyIl Ke3IeWTIH, YII
HEMece Of[aH Jla KoM Kapchuiac 00JIaThIH OWbIH.

* YxeMablK (opma — Oy, KEKEJIereH OWBIHIIBUIAPABIH apaChIHAAFbI
KapBICTHI KapChlJacTap KOMAaH/IAChl aybICTBIPATHIH TONTHIK OMBIH.

OWbIH TYpJIEpiH KapaCThIPAUbIK:

«XUMHUSIIBIK KYITUS %Ka3y» OUBIHBI.

OUBIHHBIH MaKCaThl: XUMUSIJIBIK 3JIEMEHTTEP MEH OJIapJblH TaHOAJIAphIH €CTe
CakKTaybl KEHIJICTY.

OiipiH  aTpuOyTTapbl: XUMUSIBIK JJIEMEHTTEp MEH OJlap/blH TaHOazapbl
’Ka3bUIFaH TEKIIe KapTaiap.

TanceipMma: TIKOYpBIILITAPbl (JEMEHTTIH aTaybl) HEFYPJIBIM TE3IpeK CoMKec
KEJICTIH TEKIICHI (XUMUSIIBIK TaHOA) ChI3BIKIICH YKAFACTBIPY.

Kim 1arepipex?

OWBIHHBIH MakKcaThl: XHMHSUIBIK JJIEMEHTTEp MEH 3aTTapiblH aTayjapblH,
oJIapABIH MeTajjaap MEH OeiimMeTanmapra, KeKeJIeTeH TONTapra KoHe T.0. OeniHyiH
€CTE caKTay MpOIECiH OCICEHICHIIPY.

TanceipMa: XUMHUSIIBIK TEPMUHACPI (METAT HEMece OelMeTa, KapamnaibiM
HEMece KYpJell 3aTTapJiblH aTaybl »KoHe T.0.) peTIMEH aTay koHe Oip ajabIM aiFa
atray. Kareci3 xoHe KaliTanaychl3 skayan OepreH OMbIHIIBI KeHIMITa3 00Iabl.

«Kanbln KoWFaHbl KAJIbIHA KEATIP» ONBIHBI.

OlbIH  aJlaHbIHBIH ~ TOPJIAPBIHAA XUMUSJIBIK  3JEMEHTTEepiH  Oenriiepi
»KaszblIFaH, keibdipeymepi koK. Erep:

1.  mapubIHBIH nepuMeTpi OoMbIHIA TEK 0acThl TOMINATAPABIH JKOHE TEK
MeTaJIIapAblH TaHOAIAPHI;

2. OKOFapfbl >KOHE TOMEHI1 KarapiapAa OJJIEKTPOHIAPIAbIH CaHbl aTOM
AJIEMEHTTEPIHIH 11IKI SHEPTeTUKAIBIK JEHTeH1H/Ie 3aHIbUIBIKIIEH aybICAThIH;

3. opTajaarsl Karapaa - Il Ton anemeHTTepiHiH Genriiepi;

4. COJIZIaH OHFa Kapail AuaroHasib OoMbIMEH aM(OTepIil TOTHIKTAPIbIH JKOHE

TUAPOOKCUATEPIIH AIEeMEHT Oenriiepl )ka3buiFan 6oJca.
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Kanbim xoitran TaHOamap bl )Ka3bIHIAD, JKayanTapbIHIGI TJISIICHIED.

Al ? K
? /n Ca
Li Mg ?

«[Ilapibl-HOIAEP» OUBIHBIL.
Ty3napabIH AypbIC KaTapbIH CHI3BIN TacTaHAAp.
Ty3napael Kaugai 6enrinepi OoMbIHIIA KIKTEyTe 001 b7

NaNO3 KCl1 NaZS 04
NaHS MgCO3 NaZSiO3
Na;PO4 Cu(OH)CI Zn(OH)NO;

[Tasn (arm. puzzle) — TeH emec OOTIKTEPACH CypeT KYpacThIpAaThIH Oajamap
OMBIHEI [19].

byn onic OolibIHINIA TanchlpMalapAblH OpPBIHIATYBIH OWBIH TYpPIHJE OTKI3yTe
6omanpl. OKbITY OapbIChIHIA OTUINEH MaTepuall KapTouKajapra »Ka3bulaJbl, Oipak
opOip KapToUuKaja KeJIeciCiH i3/1eyre OarbITTaliFaH MOJIIMET OOJTYHI THIC.

Xumus cabarblH/IA MIEPUOATHIK KECTEMEH KYMBIC jKacaFaH/1a, aHbIKTaMaIap bl
OekiTye, KalTanay cabakTapbiHIa KOJgaHyFa 00Jajbl, OJ1 kKEKe HE TOMTHIK KYMBIC
O6oiyel 1a MyMKiH. Mpicanbl, «OKCUATEP» TaKbIPhIObIHIA JopiCc caOarbIHBIH
pednexkcust 6eniminae «Ilazm» olbIHBIH Xyprizyre Oosanbl. butiM anymbliapra Oip
TarChIpMaHbIH ©31H YIII KapTOYKa apKbUIbl Oepyre Oomanabl. 1-11i Tekile kapraga —
3aTThIH (PU3UKAIBIK KacHeTTepl Oepijice; 2-11i TEKIIE KapTajia — 3aTThIH XUMUSIIBIK
KacueTrTepl; 3-11 KapToukaaa — KOCBUIBICTBl alKBbIHIAWTBIH Oerijiep apKbUIbl KbICKa
Ka3bUTYHI.

«DyTt60m» oitbiHbl. Kakmambel (cypakrapra sxkayan Oepeni). Kopraymber 2-3
angam (ckayanTapbl gabiaaanasl). [la0ysuimaymist (cypakTap KOsbl).

«Octadera» OUBIHBIHAA TOM MYIIEIEPl TaKbIPHIIIKA COHKEC JKapbICabl.
Mpgicaibl, €Kl OaFaHFa XUMUSIIBIK AJIEMEHTTEPIIH aTayblH jKa3aJibl.

Xumus ToHIHEH «bip TaMImbl CyIbIH casxaTbhl» aTThl €pTeri HeMece IIaFbiH
KOPIHICTIH CLIEHapuiliH oiyan Tabyra Oosiaznbl. by Tanceipmana cynblH (PU3UKATIBIK
HKOHE XUMUSIBIK KacuerTepl, TaOUFaTTarbl Cy alHaJbIMbl >KOHE OYJI MPOLECTEri
©CIMAIKTEP/IIH peJll KapacTbIPbLIabI.

«KyOusm» apkpuibl OKbITY. MyHz1a OUTIM anymibuiap KyOUKTIH aiThl jKaFbIHA
XKa3bUIFaH ce3/lep OOMBIHIIIA KYMBIC >Kacalabl. bepiareH 3arThl KaH KaKThl
TalJalIbl, TaJKbUIAMIbI, CUIIATTAl/Ibl, COJl apKbUIbl OLTIMIEPIH KahTaidalbl, KaHa
O1J11M KOCaJIbl:

e cumnarray (3aTThlH TYP1, TYCl, PU3UKAIBIK KACUTETTEP1);

CaJIBICTHIPY (YKCACTBIFbI, aWbIPMAIIIBLIBIFbI );
YCBIHY (QJIBIHYBI, A JaTaHbLTYbI);
naneney (Kapcebl )KoHE KapCchl EMECITIH);
Tanaay (XUMHUSUIBIK KAaCUETTEP1);
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e 0l ToNFay (OHEPKACINTIK MaHBI3IBUIBIFBI, KAKET TIe, KAXKET emec me?).

KyOukmneH jxynra HeMece TOITa >XYMbIC kacayra Oonanpl. KyOuwkTtiH op
KbIpbIHA  TYCIHIIPIHI3,  CYpPETTEHI3, 3€pTTeHI3, TalJaHbl3,  KOJJIaHBIHbBI3,
CaJIBICTBIPBIHBI3 AETE€H CUAKTHI dKYMBIC aTayJIapbiH J1a *KazyFa 00yabl.

«PAD®T» omici — JXEKe JXYMBIC, JKYIITa HEMECE TONTHIK >XYMBIC PETIHIC
ycbiHyFa 00m1anpl. Oa ChIHBINTHIH KallieTine OainanbicThl. biniM anymisl Kangail na
0ip 0OBEKTIHI aJIbII, COJI POJITE CHII ©3 OWBIH kKa3aJbl. byJ1 cCTpaTerusHbl KoJaaHy/1a
Oasa coJ 3aT Typajbl OMbIH jka30a Typ/e, 63 aTbiHaH Xabapiaiabl. Mblcabl:

«Meniyg atbiM — «OTTEK». MeH aNTHIHIIBI TONTa TYPAMbIH, PETTIK HOMIPIM &,
MEH — MiCCi3, TYCCi3, ToMci3 ra30biH. JKep OeTiHmeri 6apIibIK Tipi aF3aiapbIH THIHBIC
aybIHa KaThICAMBIH, MEHCI3 €IIKaHAal TIPIIIIK UeCl OMIp CYpe alIMaiIbl».

P — peis —oKy1sl;

A — aynuropus — agamaap;

® — popma (xat, xabapsama, T.0. ©3 Kajiayiaapbl OONBIHINA);

T — TaKpIpsbIII.

«XUMUSIIBIK IIUPATY» OUTIM adylIbUIapAblH 3€HIHIH JaMbITYFa KaKChl dcep
erenl, cebebl OKy MakcaThl OOMBIHIIA OKYIIbUIAp SpOip 3IEMEHTTIH XUMMSUIIBIK
TaHOaMeH OenruieHyiH Ouleni, SJEMEHTTEpAl MeTaijgap MeH OelMeranaapra
KIKTeHal. byn omic OoifbIHIIA MyFalliM Ke3 KeJIreH 7 JJIEMEHTTIH aThlH aTauibl,
OKYIIIbUTIAp KapTOUYKaJIaH COJI DJIEMEHTTI TAYBII, KbIJIZAM KOFaphl KOTEPIN, OKbUTYBIH
avitanpl. Ocputaiiia  OKymibUIapAa OIPIHIIACH TIOHIe JETeH  KbI3BIFYIIBLUIBIK
KaJIBITITAca Ibl, EKIHIIIEH JEMEHTTEP/IIH TaHOAChIH €CKe CaKTaabl. bys1 >KyMBICTBI
ObLIall TYpJACHAIPIN, MbIHAAAM Tarceipma 6epyre 00Jajb:

Kaproukaga OepiireH saeMEHTTEp/Al MeTaljap MeH OelMeranmapra KIKTey,
XUMUSIIBIK 3JIEMEHTTIH OKBUTYbIHA Ha3ap ayaapy:

N, Li, Ca, H,P, K, O, S, Na.

«IIlaFpiH OHTIME Kypy»  TOCUI apKbUIbl OKYIIBUIAPABIH XUMUSIIBIK
TEPMUHAEP/1 KOJAAHbIN, SHIIME KYpyblHa MYMKIHAIK Oepiyiefil. «ATOMHBIH KypaMbl
MEH KYPBUIBICED» TaKbIPHIOBIHBIH OKY MaKCaThl: TIPOTOH, JICKTPOH, HEHTPOHIBI KOHE
OJIapJBIH aTOMJIAFbI OpHAJIacy TOPTiOiH, MacCachiH 3apsIbIH OLTy.

Cabak cOHbIHIA OKYIIBUIAPJABIH aHa ca0aKThl KAHIIAJIBIKTHI TYCIHTCHIITIH
«I1larbIH OHTIME KYpY» TarChIpMachiH O€py apKbLIbl TEKCEpyTe 00IaIbI.

Tanceipma:  "XUMHANBIK 3JEMEHTTEP/AIH aTOM KYPBUIBICH" aTThl IIaFbIH
OHTIME KYpacThIPBIHBI3IAP:

1. XvMHUSUIBIK 3JIEMEHT

2. N3otonTap

3. S npo 3apsasl

4. DneKTpoH

5.Heurpon

6.1Iporon

7. Merain

8. beiimerann

9.ATOMIBIK Macca

10. DHepreTukaIbIK JEHIeH

Oxkyuibu1ap ochbl ce3/ep/l Naigananbll MbIHAAAK IAFbIH QHIIME KYPaJbl:
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«Ottek - Oeiimetamn. OTTEK €KiHIN SHEPTeTHKAJBIK JCHTeHIe OpHaJacKaH.
OHBIH sApO 3apsaasl +8, 2JIEKTPOHBI -8; ATOMIBIK Maccachl 16-Fa TeH. SapockiHaa 8
IpOTOH, 8 HEUTPOH 6ap. OTTEKTIH U30TOMbI-030H.

«JI>KUKCO» 9/1iC1 — YKBIMIBIK OKBITY 9/icl. OHBIH MaKcaThl: KaJbl MOCEICH1
aNJbIMEH OKYIITa COCBIH YXKbIMAa Tajkbuiay. OKymbuiapael 4 Tomka Oein
OTBIPFBI3aJbl — OWI OacTamkbl TONTap JeN atajajbl. TaKbIPBINTHIH MOTIHI HEMece
TarceipMa 4 OeJiikke OeJiHIN galibiHAanaaAbl. bipael MoTiH OeiriH ajnFaH OKyIIbLIap
€H/I1 KMHAaJIa KaJIbIM, ©3/1ePiHIH dKCIEepPT TONTAPBIH KYpajlbl, CONUTIN MITIHHIH Oipaen
OemkTepiH  Tammaiapl. Mpbicanbl, 9-chIHBINTA «AIIFOMUHMH  JKOHE  OHBIH
KOCBUTBICTAPh» TaKBIPBHIOBIH alICaK, TOPT JIOTHKAJIBIK OOJIKKE OOJIIHIeH MOTIHHIH 1-
OemiriH  MbIcanbl, (UBUKATIBIK KacUeTTepiH Oipaep, 2-06JiriH, XUMHSIIBIK
KACHETTEpIH eKkiiep, 3-0eirin, TaburaTrTarbl KOCBUIBICTAphl Typasibl YIIIHIIIEp, 4-
O6ITiH, OHEPKICINTIK MaHBI3BIH — TOPTIHII TONKa OOIHETIH OKYIIbUIAp ayajbl.
bactamac OypblH OacTamnkbl TONTapAarbl MOTIHAI MYKUAT MEHIepy Kaxer, cebeli
AKCIIEPT TONTapfa TYCIHIAIPYre >KayanThl €KeHIH TyciHy kepek. Kemeci ke3ekte
OacTankpl TONTap KakTa TaOBICHIN, OKBII-YHUPEHIN KEeIreH OeJIKTepiHIH Ma3MYHBIH
oprara cananapl. OcbUialia YXKbIM Myllenaepi OipiH-O1pi OKBITYFa, COJ apKbLIbI
oitnmanyra yipeneni [20].

«JIKUTCO» CTpaTeruschl TaKbIPHINITHIH Ma3MYHBIH KaKChl MEHTEPY, OKBIFAH]IbI
€CTe CcaKTay YIIIH TUIMA1 91iC OOJIbIN TaObLIa bI.

«EK1 KaKThl KYHAENIK» oJici — OUIIM aiyliblIapra mMapakrap TapaTbUIbIT
oepueai. MoTiHAl OKUABI J]a OKYIIBUIAP MAapaKThIH OH >KaFbIHA — MOTIHHIH ©TE€ 9CepJil
OOJIFaH TYCTApbIH a3aJibl, ajl COJI >KaFbIHA OCEP €TKEH Y3IHAUIep >Kalibl MiKIpiH
KazaJbl.

KyHnenikTi TONTHIphIN OOJIFaHHAH KEHiH, OHBI JKYIITA, TOMNTa TaJKblIay
YUBIMAACTBIPbIIAAbL. Tankpliay asKTalfraH Ke3[e MYFajliM KOpBITyFa apHaliFaH
cypakTapelH Kosnbl. On cypakrap OKbIFaHfa Oara Oepy, MIKIpiH, KO3KapachlH
O1ipyre JabIKTaIbIN KOWBLUTYBI THIC. MBICAITBI:

— Ci3111H OMBIHBI3/Ia HE CAKTAJIBIN KaJAbl?

— ByJ1 3aTThI 6HAIPY KaXKETIIE aJIjIe KaXeT eMec me?

— MoTinai MeHrepyie KUbIH TYCTapbl 0061 Ma?

Mpeicanbl:

Mamnp131161 Bpasza He ymria MaHpI31161

«Mo3anka».

Maxcamuwi.

CypakTrap TomnTamMacbIMEH >XYMBIC ICTEYMIH KYpPBUIBIMIAIFAaH TOCUIl JKOHE
TOIITA )KYMBIC 1CT€yTe MYMKIHIIK TYFBI3Y.

Yivimoacmuipy:

MyFajtiM OKyIIBLIap bl CHIHBIT OOWBIHINIA YIII-TOPTTCH OPHAIACTHIPAIBI.

Kammui2yowviy cunammamacawi:

«Mo3ankaHbIiH» OaCBIMABUIBIFEI — OHBIH TOMNTHI JKYMBIC 1CT€Y YIIIH
KYPBUIBIMIAYBI, OJ1 COHJIal-aK Coiieyre )KoHEe ThIHAayFa MYMKIHIIK Oepei.
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» Myfasim OapibIK CHIHBINTHI HIAFBIH TOMTapFa Oerexl (TomTa IMIaMaMeH TOpT
OKyIbAaH). MyraniMm MyHJal OactamMa apKbUibl OapiiblK TONTapAa ChIHBIITHIH
OapJIbIK MYMKIHIIKTEP1 MEH KaphIM-KaTbIHACHIH KOPCETE/I].

 bacrankpl TONKa JKalmbl TamlcklpMa Oepulim, YJecTipMe MaTepuai
ychiHbUTaAbl. OKyFa apHajifaH MaTepuall KypJell eMec, opi KejieMl IIaFbiH OOJybl
Kepek. Erep TonTa TepT oKyIisl 00sica, OHJIa TONKA apHaJIFaH HEri3ri TalchblpMaHbIH
IIiHAe TOpT CypakK HeMece Tarncklpma Oepuielnl. Op TomnTa CypakTap MeH
TarchlpMaiapAbl OKYIIbLIAp e31epi Oeneal.

» Optak npobeMaMeH KYMBIC ICTEeY YIIiH, 0apiblK OKYIIBUIAP 63 CYPaKTaphI
HEMece TallChIpMallapblHa COUKEC Capariiibl TOM OOJIBIN, KaiiTa TonTanaasl. Tankeuiay
COHBIHJIA 9p OKYIIIbI ©3 Cyparbl OOWMBIHINIA capallibiFa aifHamaabl, cededl capariibl
TonTa 6acKa OKYIIBUIAPMEH OJI CYPAKTHI TaIKbLIA/IbI.

 bacranke! Tom KaiTa Kypeuiaasel. Tapaty O6acTtanaasl. bacTankpl TOKa COHFBI
TarnceipMa Oepineni. byn miemrimM HeMece >kaHa TamncklpMma O0iybl MYMKIH. by
KATTBHIFYIbIH LIENIYIIl MOHI — TalCbhlpMaHbl asKTay YIIIH OKYIIbUIAPbIH OacTamKbl
TONTHIH OIPIKKEH «JIaHAJBIFBIHY KYPYbl 00JbIN TaObLIa kI [21].

«KobanbIK o1icy.

Jlxon [lprouaiH ailTyblHIIA KOOANBIK ofIC OOWBIHIIA OKBITYIbI «XKacay
apKbUIbl  OKBITY» JIET€H OOJIaThblH, OKYIIbl O€JICeHJl TaHBIMJABI YJAEpICIHE
KATBICTBIPBUIBII, OKYJIbIH KYPIAEIUIINH 63 OMBbIH TY)XbIpbIMJAN aWTajbl, KEpPEKTI
MOJIIMETTEp/l  JKUHAKTalAbl, KHUBIH  TpoOJeMalapJblH  IIEHIy  >KOJJIapbIH
KapacThIpajbl, 63 ICiHE Tajjay jkacai ajajabl, KaHa OUTIMIl «KIPIIITEI >KUHAII
KaHa OMIPJIK TOKIpuOe KMHAKTaMabl. byl ofic OKBITYABIH JIapbIHALI OajajapMeH
KYMBICTBIH Op TYpJl JaMy Ke3€HIHJE, MaTepUaJJbIH KHUBIHIBIFIHA OaillIaHbICTHI
KOJIIaHbIC Tabaabl. byt of1ic op MOHHIH epeKIIenirine Kapa ukemaenesni [22].

Kobanbik omic Oarmap Oepy TEXHOJIOTHSCHIHA KaTaAbl. byJl TEXHOJOTHUSHBI
cabakTta  KOJJaHy  OUIIM  alylibUIapAblH  [IBIFAPMAIIbUIBIK,  TaHBIMJBIK
MPOLIECCTEPIHIH ApTybIHA bl KejeAl. OKyIbUIapIblH KbI3bIFYIIBUIBIK JOPEKECIHE
Kapail jko0a KOpFrayblHa YCBIHBIC >Kacaiajbl, OJ ©3 KE3€TiHIE Talaay kacay >KOHE
MPAKTUKAIBIK €CENTiH MICIIIMIH 3epTTeYJIep >KYPTi3ill KOPHITHIHALICHIHIA 63 OWBIH
OastHnamaMeH Kopraiinbl. MyHnail okpITy (popmacel AapbeIHIbI Oaiara Ma3MyHFa cai
Oemiminae OUTIMIH TEpeHIETIN JaMbITyFa CenTiri 30p. byn xarmaiima myraniM
KEHECII PeTiHfE, )k00a KOOPIUHATOPHI, KOMEKIIII, IIenliM KaObuigayFa OarbITTayIIbl,
Oipak OKy mpoliecCiHie 0achIMIBIFBI KOK. MyFalliMHIH 0acThl MaKcaThl — JapbIH]IbI
OaJiara ©3 TAIAHTBIH YaKbITUIbI KOPCETYTE )KOHE JIaMbIThIFa KOMEK KOPCETY.

Xumus cabarblHAAFbl 00a JKYMBICBI MyFajJiM MEH OLIIM ajylIbIHbIH
BIHTBIMAKTACTBIFbIHA, IIBIFAPMAIIBUIBIK KAOIJETIH JaMbITyFa OaFbITTalFaH, Y3M1KCI3
OuriM Oepy yaepicinzeri OaranayaeiH Oip Typl OOJBIN, OKYIIBUIAPABIH KOCIOM
MaHbI3/Ibl JIaFJbUIAPBIH €pTE KaJbINTaCThIpyFa MYMKIHIIK Oepemi. 2KobGa omici
TYJIFAHBI, OHBIH JIEPOECTITIH, MIBIFAPMAIIBIIBIFBIH TaMBITyFa OarbITTaIFaH KOHE OKY
YAEpICiHAE JKEKe, JKYITHIK, TONTHIK, YKBIMABIK JKYMBIC TYpJEpiH YiJecimai
KoJjaHyra MyMKiHIIK Oepexi. JKoba omici kKaHmail ga Oip TeOpUSIIBIK HeMece
TOKIpUOENIK MaHbI3Bl Oap Mocenenepal MelyAeri OuTiM  alylbUIapAblH OKY-
TaHBIMJIBIK OPEKETIHIH HOTHKETe OarbITTATybIH HET13Te ajlajibl.
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ChIpTKBI HOTH)KEHI Kepyre, MNalbIMAayFa, HAKThl TOXKIPUOETIK KbI3METTE
KoJ1aHyFa 0oJaibl.

[mki HOTHKE — 1C-OpEKET, 13/IeHIC OapBICHIHIAFEI TOHXKIPHUOE — O1TIM MEH Ja¥Fibl,
KY3BIPET TI€H KYHIBUIBIKTApAbl OIPIKTIpE OTBIPBIN, O1TIM aJIyIIBIHBIH KYHJIbI
Ka3bIHAChIHA alfHaAJIabl.

Myranim x00a KYMBICTAaphl YIIIIH HAaKThl ©MIPMEH OaijIaHBICThI Ma3MYH/IbI Ja
©3€KT1 TaKbIpbINTapAbl aHbIKTalbl. KoOa oJiciH cabakTa iCKe achlpy MeAarorThiH
peiii MeH (PYHKIMICHIHBIH ©3repyine ceden Oonaabl. MyHiail ToC1I Ke31HAe MyFaliM
KEHECII, OpINTeC, ©3 OKYIIBUIAPBIHBIH TaHBIMIBIK KBI3METIH YHBIMAACTBHIPYIIIBI
Oonanpl. XKoba >KYMBICBIH OpbIHAAY OapbIChIHIA OKYIIbUIApJa kaHa OUTIM MeEH
JaFIbUTapbsl YHPEHYTe JeTeH KAKETTLIIK maifna 6omaasl. XKoba KyMbICTapbl XUMUS
MIOHIHIH KEKE TaKbIPhIObI HeMece OeiiMi OOWBIHIIA OKYIIBUIAPLIH OlTiMIEPIH
OEKITII, 3epTTey JMaFAblIapblH JaMBITAbI [22].

«XUMHSD» OKY TOHIH OKBITyJa DBPUCTHUKAIBIK OIICTEPAl KOJIAAHY apKbLUIBI
O111M aTylibUIapAblH TAaHBIMJIBIK KaO1JIEeTTEpiH JaMbITyFa 00IaIbl.

OKBITYIBIH 3BPUCTHKAIBIK (13ACHICTIK) (Gopmackl — FbUIBIMU 3aHJAp/bl,
dbopmynanapsl, epexxesnep MEH aKMKaTTapAbl O11IM alylIbUIap/IbIH 631 MYFaJIiMHIH
KETEKIIUTITIMEH alllblll ®HAIPETIH OKBITY (dopmackl. bysl ofic TpeKTiH «IBPUCTHKA»
CO31HEH IIBIKKAH, 13/IeiMiH, TaOaMbIH, alllaMbIH JIETEH MaFbiHA Oepei.

OBpPUCTUKANIBIK OKBITY — MAKCaT, ©31H/IK MaFbIHACBIH, Ma3MYHBIH JKOHE KYPY
OapbIChIH, TEKCEPYIH KOHE TYCIHYIH OKYIIBIMEH Oipre KOMBIN OKBITY.

An napsiHAbl 6ana yiriH Oyl 9/1ic y31KCi3 O1TIM Ke31H alry OOJIbIN TaObLIa Ibl.

Oky mpotieccinie AapblHabl Oaagapsl JAMbBITY OJIAPJAbIH 1MIKI MOTEHIIUAIbIH
anryra OarpITTaNaabl, OJI YIIIH MaKCATThI TYPAC OCBHIHAMN MeIaroruKaIbIK TOCUIAEP Il
KOJIJIaHY KaKChl HOTIKE Oepei.

Meicanbl, tanceipma Nel: «Kanmbiman epekineHi >koHe OipeyiH Taly».
IManorennepain GU3MKAIBIK KACUETIH KapacThIpy O1pimikTi (Hoa — KAaTThl 3aT, OpOM —
CYMBIK) JKoHE epeKIenikTi (PpTop »*koHe XJop — razaap) kepcereni. ['amorenaepaiy
XUMUSUIBIK KACUETTEPIMEH TaHBICY JKAIMBLUIBIKKA MYMKIHJIIK Oepesil (rajoreHaepiaiH
BIFBICTBIPFBIII KaTapbl: TOP — XJIOP — OpOM — MOJT) epeKIIeiTiH KopceTy (onapabiH
TY3lapbl  HEMECE OTTEKC13  KBIIIKbUIAPBIHBIH  E€PITIHIAIIEpIHEH  OeceH/l
rajioreHJiepJeH actaMm O€JICEHJIICH KEeMJIEPIH BIFBICTBIPY, (TOP KOCIaFaHJa) *KoHE
Oipaik (TOpABIH CYyMEH 9peKeTTeCyre KaOlIeTTIIr).

3-tanicblpMa. «XWMHS  HBICAaHBIH KOI >KOCHApJibl  cumarray». A30T
KBIIITKBbUTBIHBIH, JKIKTEMEIIK CUIaTTaMachkl OyJl pecypcTa Obljail YChIHBUTYBI MYMKIH:
Oyn  OipHeri3mi, OTTeK Kypamzbl, €puTiH, Oip caThllaH  KaWTBIMCHI3
JTUCCOIMAIUSIIIAaHATBIH JKOHE cOoJI cebenTi Oip KaTap Ty3/aap — OpTa HeMece HUTpaTTap
TY3€TiH KYIITI KbIKGLI [23].

Tarbl O6ip MbIcai, 8-cbIiHBINTA 4-TOKCaHAa « TaburaTTarsl Cy», OKBITY MaKcaThl
— CYIbIH TaOuraTTa KEH TapajFfaHJbIFblH, Olpereil KacueTTepiH >KOHE OHBIH eMIp
YIIIH MaHbI3bIH TYCIHAIPY; CYAbIH TAOUFATTaFbl AMHAJIBIMBIH TYCIHIIPY.

1. TanceipmanbIH aThl: «byJT TaHFaXkaUbII Cy».

2. binim sbicanbl: Cy.

3. OpbiHgay Tocini: 3eprrey.

4. TancelpMa MOTIHI:
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«Cy... OHBI Kajail aracaH Jga Oonanbl: «eMip HOp1» >KOHE FBUIBIMU TYPFBIJA
«H,O»... Ken amamra cy >xail faHa KapamaiibIM 3aT OOJIbINT KepiHeal. Alaiijia cy
KYITHs ChIpbI MOJI 3aT. OJ1 ©31He ChIPAbI KOI CaKTaFaHbl COHINA, TIMTI 9JI1 KYHIe JeHiH
3epTTEIMEreH, alllbIMaFaH TYCTAPhI KOI.

Myranim: - ©O31epiH TypaTbiH YHJIepiHJerl KYObIp/laH KeJETIH CYIbl ©31epiH
OleTiH onicTepMeH 3epTren kepiaep. COChbIH HOTHKECIH €cell TYPiHAe JKa3achIHap,
— Jien Tarnchipma oepyre 060JabI.

Xampikapanblk PISA 3eprreyine OuniM amymisuiapabl JalblHAaya OCJICEeH
OKBITY CTpaTeTUsIapblH KOJIIJaHy MbICAIbIHIA «TaOuraTTarbl Cy» TaKbIPBHIOBI
YCBHIHBLIABI.

byn cabakra «KapatbuibicTany» O1711M cajachIHBIH 4 TIOH1 O1PIKTIPiTY1 MYMKIH
(reorpacdusi, 6uomnorusi, pusuka, xumus). ['eorpadusnan «Atmochepay, Ouomorus
«CynblH OMOJIOTHSUIBIK MaHBI3bI JKOHE OHBIH EpPITKIII peTiHAe pedii», (pusukaman
«Terre3aBIKY, «TeMIepaTypaHbl YCTall TYpPYy JKOHE peTTey», «TBIHBIC amy»,
«DOTOCHHTE3»  TaKbIPBINTApblH  KapacTeIpblll, onapapl PISA  chIHaFrbIHBIH
TaIChIpMaJIapbIH OPBIH/IAyFa MIAKbIPa aJlachl3.

MyMKiH 00JIaThIH TariChbipMasap MbICAJIbL:

1) CynbiH MakcuMaiabl THIFBI3ABIFEL + 4 © C TeMmneparypacbinga 0onaasl. by
TeMIepaTtypara JCiiH CalKbIHIaFaH Ke37le CBHIFbUIAABI. TeMIepaTypaHblH OJlaH dpi
TOMEHJIEYl apKbpUIbl Cy MY3Fa allHaiFaHIa KaWTajgaH KeHeiledl. +4 TemeH
TeMIiepaTtypa Ke3iHAe, Cy >KCHIT OOJFaHABIKTAaH MY3JbIH JKOFapFbl KabaTTapbIH
amagel. My3 OeH Kapibl epiTy YIIIH YJKEH KeJeMJAE JKbUIy KaxeT Oo0ajbl,
COHJIBIKTaH OyJ1 mporecc Oipre-0ipre kypedl. | kr cynbiH OyiaHysl 1 Kr My37bl
epiTyre KaparaHja 7 ece Ko SHePTHSIHBI dKYMCaIbI.

2) Cynma eMip cypeTiH Tipi opranum3mzaep yiuiH +40-gaH  TeMeH
TEeMITepaTypPaJIaFbl CYbIH THIFBI3IBIFbl KAHIIATBIKTHI MAHBI3/IHI?

3) CynbplH THIFBI3ABIFBIHBIH —TEMIIEpaTypara TOYENAUIK JuarpaMMachiH
»kacaHpI3 [24].

CbIH TYpFBICBIHAH OiiIay

CoiHu oitniay — Oyl MaHbI3Abl CYpaKTapbl KeTepy, op TYpJl ASJIEAep *Kacay
KOHE TOYyelICi3, OMIACThIpbUIFaH IemiM Kaobuigay. ChIHM OWMIayabl JaMbITYIbIH
TEXHOJIOTUSCHI O1IM alylIbUIap/IblH aKnapaTThl OeJICeHl KaObULIaHyblHA, TYpJl
Ke3KapacTapJiarbl MocenenepAl Kapayra JaWbIHIBIKKA, OWIAPBIHBIH OarbIThIH
Kajarangail OuTyre j>KoHE JIOTMKAIBIK TYXKBIPBIMAAPIbl KaJBIITACTHIPYFa, 9p TYpIi
JKaraiapaa anslHFaH JaFIbUTap bl )KoHE OUTIMIL KoyiaHa 01Ty KaOUIeTiH JaMbITyFa
MYMKIHIIK Oepeni. by TexHonorusiga epexine Hazap 0acka OipeyAiH MIKIPiH «eCcTy»,
OHBI KEJICy HEeMeCe OHBbI >KOKKa IIbIFapy, OJIAPJBIH KO3KapacTapblH KaKTayFra
MyMKiHAIK ~ Oepeni. CblHM  OWJIAydbl JaMbITy TEXHOJOTHSCHIHBIH  HETI3Ti
MaKcaTTapbIHBIH Oipl — OKYIIIBIHBI KaHAJaH allkaH HOpceJepl Typaibl Oimyl YIIiH,
oilnay, TyCiHy, KYpbhUIBIM/IAY JKOHE aKmaparmneH 0eicyal YHUpeTy.

ChiH TYpFbIChIHAH oOWjay Oakpuliay, ToXipuOe, TOJFaHY >KOHE MalbIMIay
HOTWIKECIHIE allbIHFaH aKMmapaTThl YFBIHY, Oaraniay, Tajjay J>KOHE CHHTE3NICYC
KOJIJTAHBUTIATBIH 9/1iC OOJBIN TaOBLIAbl, COHBIMEH KaTap OJI OPEKET jKacayra Heris3,
TYpTKI Oonybl Ja MyMKiH. CbhIH TYpFBICBIHAH oOillay KeOiHece Oip HopceHi
ejecTeTyre, OajgamMalbl MICHIIMAEP/l KaObLIjgayra, oillay »oOHE 1C-OpEKETTIH KaHa

70



HEMecCe TYPJCHIIPUITEH TOCUIAEPIH eHri3yre naailblH OOdyIpl Ke3Zeini, o
YUBIMJIACTHIPBIIFAH KOFAMJIBIK opeKeTTepre OeWiMAUIIK TmeH Oackaiapabl ChIH
TYpPFBICBIHAH OMJIayFa Oayiyibl Oiaipenl.

ChlHU TypFbIaH OMIAyJbl JAMBITY YILUIH TEXHOJOTHSHBI KOJIAHYIbIH YII
HETI3T1 Ke3eH1 Oap: makelpy, oinay, pediekcus. bipiHin ke3eH — makwlpy. Ocbl
Ke3eHHEH Oactam op cabak Oacrtanmanbl. OHBIH MIHACTTEPl: TaKBIPHINTHI AHBIKTAY
KOHE JKMHAKTAy, 3C€PTTEJCTIH TaKBIPHINKA KBI3BIFYIIBIIBIK TYFBI3Y, OKYIIBLIAPIbI
OeniceHal JXKYMbIC icTeyre bIHTaNaHaelpy. EkiHmn ke3eH — oinay. byn kesewuae
OKyIIIbUTAp aHa akKmapaT ajajabl, OHbI TYCiHenmi, Oap OumiMaepiMeH oM Tykeni.
Yuriumn ke3eH — Oyt peduiekcusi. On: TyTac TYCIHIK, aJIbIHFaH aKMapaTThl KOPHITY,
KaHa OUTIMIEPiH, )KaHa MAJIIMETTEPiH Oepy, 3epTTEIeTIH MaTepraiiapra opoip 6imim
ayILIBIHBIH 63 KO3KApacTapblH KAJIBIITACTHIPY [25].

ChlH TYpFBICBIHAH Oilay JaFJbpUIapbIHBIH HETI3T1 Ti30eciHe Kajaranay,
MHTEpIpeTalus, Tajnaay, KOpbITbIHABI XkKacay, Oaranay, TYCIHIAIPY, METaTaHy Kipesi.

ChlHU OMJIAyIbIH 9JIICTEMEIIK JIICTEPI:

Cabak KypblIbIMbI

«Hlakbipy» «Oitnay» «Peduiexcusn»
- Oap OLTIMII KETUIAIPY; - )KaHa aKmapar aiy; - pednekcus, >xaHa OUTIMHIH
-KaHa aKImaparThbl aIyFa | -TaKbIPBITIKA KBI3BIFYIIBUIBIKTHI | Taiia O0IyHI;
KBI3BIFYIIBUTBIKTHI OSITY; cakray; - OUTIM aNyIIBIHBIH aHA OKY
- OUIIM aNyIIBIHBIH ©3 KEeKe | - ouTiM aNMylIbUIapAbIH | MaKCaTTaphl;
MakcaTTapblH alKbIHIAY MakcaTTapblHa TY3€Ty €HT13y - OoJamaKkThl )Kocrapiay

CplHM o#nay MyfaldiMHIH JaiblH KayaObIMEH €MecC, CYpakTap MeEH
npobsiemanapan 6acranaabl. CeIHU TYPFbIAA OMIIAYIbIH ©31HIIK 9iC-ToclIaepi oap.

Mpzicansel, INSERT anici:

«INSERT» of1ici TakbIpbINTHI OKBIM, OCNTIIEP KOI: «V» - OYPBIH OUIreH1, «+»
OyriHri OuireHi, «?» - KbI3bIK OOJFaHbl (YHaFaHbl), «!» - MOTiIHJAErl TyciHOereHi
OoMBIHIIIA OeNTinep KOSIbI.

benri koitbin oky (INSERT-Interactive Noting System for Effective Reading
and Thinkeng— TuiMal oillay MeH OKyFa apHajifaH OeiiyieyliH HHTepOeIceH 1
Kyhecl) — jKaHa MONIIMETTI WrepyliH uHTepOenceHal Tocum. OKyIbl cabakThl
THIHIaFaH/1a )KEKeJIEH KeCTEHI TONTHIPHIT OTHIPYHI THIC:

OipiHmi («KaHartmia») OaraHFa OKYIIbl ca0aKTa Ke3IECTIpreH ©37epiHiH
OyphIHHAH OIJIETIH TAHBIC MAJIIMETTEP 1 KeATIPE/Ii.

Exinmm («mirocy) OaraHFa OKYIIbI OChl cabakTa e3/epl YIIiH jkaHa OOJIbI
TaOBIJIATHIH aKNaPATThI Ka3aIbl.

YuiHmi («MUHYC») OaraHfa ocbl cabakTa KeNTIpUIreH KaHAail aknapaTTbiH
0JIapJIbIH OYpBIHHAH O1JIETIHIHE KalIIbl KeJITE€HIH JKa3abl.

TepriHm («MeH») OaraHFa TaKbIPBINTBHIH OKYIIbIFa Kaldail CENTIK THII3M,
KaHJal naia KeJTipeTIHAITTH jKa3a/ibl.

CabakTbiH op OeJiriHeH KeWiH OUTIM allyliblaap ©3 KeCTeNepiH CabICTHIPHIIL,
e3apa TaJKbLIAy SKYpPri3ill OTBIPFaHbl OPBIHABL. AJ MyFajgiM OWI TocuIal
HIBIFAPMAIIBbUIBIK TYPFBIJAH KapacThIPBIIN, OFaH ©3repTyJiep eHrizyine 0onausl [26].
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Mpicanpl, TakbIpbIl OOWBIHIIA OUIIM adylIblIap Kejeci TypAeri KecTeHl
TONTHIPAIBL:

v + - MEH
«bypriHaH OieMiH» «Kana «MeHiy oilaraHsIMa «Kaliga kongaHa
aKrapar» KAWIIbI, KEpEFap» aJIaMBIH»

byn OinmiM anymbiFa €3 OKbIFaH MOTIHIH TYCIHylHE MYMKIHIIK Oepel.
ConbiMeH KaTap, «HCepT» TEXHOJOTHUSIIBIK 9/1iCi €CKl aKlapaTTaH jKaHAChIHA ©TyTe
MYMKIHIIK Oepe/l. OKbUIFaH TaKbIPHIIT OOWBIHINA KeJeciiel KeCTeH1 /1€ TOJThIpyFa
60nazu>1, OHJAa «V» — KaHa aKmapar, «+» — ©0T¢ KYHJbI MOJIIMET , «—=» — aJ MEHIC
Oackaria, «?» — oHIIa TyCiHOeIM, TaHFaJaMbIH JeTeHl Olipeti.

«V» «» «=>» «M»

«v» (19) OenriciH «+» (Tutroc) Genricin «- » (MuHYC), erep «7» @3iHI3re TYCIHIKCI3
O31HI3 KelceTiH aKMmapaTThl ©31HI3 YIIiH | OWBIHBI3FA KAHTITBI OoJIFaH Xarganaa
00JICaHbI3 KOUBIHEI3 JKaHAJIBIK JEIl KeJIice KOUBIHBI3 KOUBIHBI3

€CeNTeCeH13 KONBIHEI3

boprt xypHansl
«bopT XypHanb cTpaTeruscsl OUTIM alylIbUIapAbIH aKHIapaTThl ©3 OeTiHIIe
MEHTepyi YIIIH THIM/II 9]1iC OOJIBIN TaOBLIAIbI.

bopt xypHaibl
Benrini akmapar sxoHe 60imKamM Kana aknapar
By TakpIpbIn Typaisl MaraH He Oenrisi? MoTiHHEH MEH He O1naim?

Mpeicanbl  9-ChIHBINTBIH ~ «OpraHukanblK — 3aTTapAblH  €PEKIICTIKTEePI»
TaKbIPBHIOBIH OKBIN CYpaKTapFa kayar oepei:

I-cypak. bBypbIHFBI Ke€3/l€ OpraHuKaiblK KOCBUIBICTApJbl Kanail ayFaH?
HenikTeHn opraHukabIK Jem ataran?

Kayan: bapablKk opraHukajiblK 3aTTap TEK OCIMIIKTEp MEH jKaHyapJiap
ar3ajapblHbIH OHIMJIEPIHEH HEMece oJjapAbl ©HJACY HOTWKECIHAEC aJIbIHFaH.
«OpraHuKabIK 3aTTap» aTaybl OChIIAH IIBIKKAH.

2-cypak. OpraHukaiblK XUMHUs HEeHi yiuperei?

Kayan: XuMUSTHBIH OPTaHUKAJIBIK 3aTTap bl OKBITATHIH O6TiMi.

3-cypak. Opra"ukainblK 3aTTapJblH KypamblHa Kail 3JIEMEHT MIHACTTI TYpJe
Kipesi?

XKayan: opraHuKaibIK 3aTTapAbIH KYpaMbIHa MIHACTTI TYPJ€ KOMIPTEK Kipesi.

4-cypak. OpranuKajablK XMMHS YFBIMBIHA TaFbl KaHJall aHbIKTamMa Oepyre
oonaae?

JKayamn: opraHUKaJIbIK XUMUS — KOMIPTEK KOCBIIBICTAPBIHBIH XUMUSICHI.

5-cypak. KeMipTekIieH Katap OpraHUKAJIbIK KOCBUIBICTAP/IbIH KYpaMblHA TaFbl
KaHAal aieMeHTTep Kipeai?
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XKayamn: kemipTeKIieH KaTap OpraHUKaJIBIK KOCBUIBICTapIbIH KYpPaMbIHA CYTEK
kipeni, conbiMeH Katap O, S, N Tarbl 0acka eMeHTTep Ke3aece/Il.

6-cypak. OpraHukaiblK 3aTTapJblH  bIIbIpAyblHA OMIPJEH  MbICAJIAAP
KEJTIPiHi3.

Kayamn: xemip Ty3uteni. Erep kapTonThl, KYMMaKThl, HaHJbl KaTThIPAK
KYHIPCEK 0JIap KpaxMaliFa aiHaJaJIbl, ajl €T, )KYMBIPTKA KYICe HOpYbI3Fa ailiHaJIa Ibl.

7-cypak. Ty3apl BICTBIK TaOara, KAHTKA cajCcaHbI3, HE 00J1a IbI?

XKayamn: kauT epu OacTaiiipl, aj Ty3 €3repicci3 Kaiajbl.

8-cypak. Kamaii oitmaiicpl3, ac Ty3bl MEH KAaHT KbI3JBIpFaHAa HEre op Typii
KepiHic 6epei?

XKayam: eiiTkeH1 OV 3aTTapAbIH KPUCTAIUT TOPJIAPBIHBIH KYPBUTBICHL SPTYPIII.

Pednexcus.
Peduexcust
OiisiayabIH TOMEHTI JeHreiinaeri OilsiayabIH KOFapbl JeHIeilingeri cypakrap
CYpaKTap
Kim...? Tyciunaipinis, "ere...?
He ...? Ci3 Here onail oinaiice3 ...7
Kaman ...7 AWBIpMalIbIIBIFB] HEAE ...7
Kanait atanaap1? OlinanpI31IbL, erep ...7
Coumnaii 6onapr Ma? Kemicecis 6e ...?
Haxrte! conait ma ...7?

Keiic-cmaou

Keiic-texnonorus (keic - arbUINIBIH TUIIHEH — OKWFa, CEOEM) Tajijuay >XoHe
CBIHM OWJIay JaFAblIapblH JAMBITYFa, 9pTYpPJil MO3ULMUIAPIBIH KOPCETUTyiHE BIKIAT
eTe/l.

Keiic — TEeXHOJOTHACHIHBIH HeEri3iHe Oenruni Oip Kypesl Karjaiira Tanaay
xatajpl. On e31He Keic 9JIici, POJAiK OMBIHAAD, KaFJANUIbIK Talaayabl OIpIKTIpe/Il.
Byn TexHonorus HakThl JKaFjaiFa Tajgay >kacaylbl OOJDKaWIbl, 071 ©3 Ke3eriHge
anFad OIMJIEpIHIH KaT —KabaThIH KOTEPiN, iC-TaKIpubene KoJgaHyra MOXOypieii.
Keiic TexHonorusacel Herizi Oenrial Oip KepCeTUIreH MOTIHre, OHJAarbl Kypenl
Karaiira OallIaHBICTBI MOTIHAIK OKY MaTepHaIapblH (KEHCTI) 1pIKTEN KUHAKTAY.
Keiicrep o3 anapiHa mremnM KaObUIgam OHBI IIBIFAPMAIIBLIBIK JKOHE OHTAMIIBI
mienrmaep KaObuiay yiriH KeMIIUTIKTIH TaTKbIChIHA cajly YIIiH apHanFaH [27].

OHbIH  alpbIKIIa EpeKIIeNirli HaKThl  emipaeri  ¢akTuiep HeTi3iHIe
MpoOJIeMaNbIK JKaFIaiIbIH CUTIATTAMACHI.

byn omic — YXBIMIBIK OKBITY TEXHOJOTHUACHIH, OHBIH €H MaHbI3IbI
KOMIIOHEHTTEP1 TONTHIK KYMBIC JKOHE ©3apa aKnapaTr ajIMacy/ibl; )KeKe >KOHE TOMTHIK
JaMy bl )KOHE THIHAAYIITBUIAPABIH SPTYPIIl )KEKe KaCHUETTEPiH KaIbITaCTHIPAIbI.

Mpeicasi peTiHae op TYpil TaKbIPBIITAFbl OPTYPJl CHIHBINTAFbl XUMUS
cabakTapblHJa >KaFailnapApl KOJJAHYAbIH OipHEIle HYCKAJIapblH KapacTbIPaMBbI3.
MyFaniM MyHBI 63 )KOCIIapblHa COMKec calakK >Kypri3e ajiajbl.

Meicanbl, 8-ceiHBIITaFBl «CyTeK JKOHE OHBIH KAaCHETTEpi» TaKbIPHIOBIH
KapacThIpanbIK.

Keiicti amry:
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1. CroxerneH TaHbicy. «CyTeri — >KakplH OOJIAIIAKTBIH OTBIHBD» - OCBHI
YpaHMEH  aBTOKeOJIIK  JABUTraTenpiaepinae H,  KojijgaHaTtelH 1K1 JKaHY
KO3FaJITKBIIITAPBIH €HT13y Maceneci Kapanyna. CyTeri OThIHBI Y3aK YaKbIT OOMBI
Oacka Jna Oiperel KacueTTepiHIH apkachlHAa Oacka Oamama d3Heprus Ke3sziepi
apacblH/a KETEKII OpbIHFa He O0J/Ibl: SKOJIOTUSIIBIK Ta3a, OCH3UHTE KOHE OJ1 U3€EIb
OTBIHBIHA KaparaHJia TUIM/IIPEK.

Erep cyrteri ocelHmail kepemeT KacuerTrepre ue 0oJica, OHJIa OJ HEre KeJliK
KYpaJlIapbiHIa KOJIaHbLTMANIBI?

2. Macene. OKymibutap MOCEJEHI MIeNTy KepeK: CYTEriHIH Here OThIH PeTIH/E
KOJITAaHBUIMANUTHIHBIH alTagbl.

3. MaceneHi TYKBIPBIMIIAY: CYTETl OTBIHBI AKOJOTHSIIBIK Ta3a KOHE YHEMJIl
OOJIBIT TaOBLIA IBI, OHJIA HETE CYTEriIl MalllMHAJIAP IIbIFApbUIMAiIbI?

4. TlpoGnemanblK Mocesere TUIOTETUKAIBIK >KayanTap/bl KEHEUTy (IIarblH
TOITapjia MUFa adybLI Kacay).

5. CroKeTTIK aKmaparTrapra »oHe 0acka KoJl )KEeTIM/I1 IepeK Ko3aepiHe (TOMTHIK
KYMBIC) HETI3[CJITCH ChIHAK THUIMOTe3aIapAbl Tekcepy. OKylbliapra Ke3-KeJreH
oneduerTepal, OKYJNBIKTap/bl, aHbIKTaMalbIKTapbl MaianaHyra MYMKIHAIK Oepy
KaxeT. MyfraimiM martepuangapbl 1 MmapakTaH acmalThiH aKmapaTneH KaMTaMachi3
eteni. JKyMbIC OKYJIBIKIICH OPBIHAAYHI 1a MYMKIH.

6. LllemiM TaHBICTHIPBUIBIMBL. Op TONKA 3 MUHYTTaH.

7. Keiictiy memrinyi OoibiHIIA pedIeKCus.

IIpobnemanvix okoimy

Kanapteutran Ma3MmyHJarbl Oarjapiama OOWBIHIIIA XUMHS cabaKTapblHJA
npoOJIeMaJIBIK OKBITYJIBI OJIICIH KOJJAaHy — MYFAIIMHIH CaJBICTBIPMabl TYPIC
TOYEJICI3 13/Iey KbI3METIH YHBIMAACTBIPAThIH OKBITY YJTicl. OcChbl ic-11apa 6apeiChIHIA
OLTIM amymisuIap kaHa OUTIMAEP.l, JaFabUIapabl MEHTEpedi, *Kajabl KaOlaeTTepiH
JaMBITabl, COHBIMCH Karap FBUIBIMH-3€PTTEY  KBI3METI, IMIBIFAPMAaIIbLIBIK
JaFIBLTAPIbI KATBITITACTHIPAITIBI.

[Ipobnemanbik OKBITY OapbIChiHAA OUTIM amymbUIap JKaHa OuTiMaepal,
JaFIbUTAPBI UTEPIT, KAl KaOUIETTepiH NaMbITabl, COHAAN-aK 3ePTTEey KBbI3METI,
IIBIFAPMAIIBUIBIK — TaFABIIAPAbl  KaJbIITAcThIpanbl. [IpobmeManapabl  mIenrymiH
TYpJepi: Talkplaay, MpoOJEeMaNbIK JEKIUs, MOpoOJeManblK MIHJIETTEp MEH
TarcelpManap, TapuxXu MITIMETTEpP, MOTIHEP KoHE T.0. 60Iybl MyMKiH [28].

Mpeicanbl, MyFayliM MpooOsieMa TYFbI3aJbl: alFOMUHUM XKep OeTIHJEr! €H Kol
TapaJifaH MeTall Ooiblll TaObuIaAbl (0O KE€p KbIPTHICBIHBIH 8%-HaH acTaMbIH
Kypaiiipl) >KOHE TEXHOJIOTHsAa >KakbiHAa KojmanbUran (1855 sxbutbl [lapuok
KOpMeECIHE altoMUHUN anThiHHAH 10 ece KbIMOAT TypaThiH KYHBI €H CHPEK METaJll
petinzae Tanpuiasl). Hemikten? binim anymbiiapra mpooieMa YChIHBUIAAbI, 0JIap OHBI
op TYpii MamaHAApIbIH TYPFBICBIHAH KapacThipaibl. CabakThl IUCIYT TYpiHIAC
YUBIMIACThIpYFa OO0JIaJibl: CHIHBINITHI YII TONKa Oeiimn, Oip TONTH — TOYyeJCi3
caparnuibliap, eKiHIIICIH — KaKTaylbuiap, YIIHIIICIH TaTTayluibuiap eTy.

[IpobyiemanbIK OKBITY/IBI KeJIeCl JKaFanaapaa xKy3ere acblpy MyMKIH:

— mipoOJieMalTbIK JKaFaaiaap OonaraHaa;

— OKYILBIHBIH LIEHIM TaOybIHa AaspIbIFbl 00JICa;

— HIENIMHIH O1pKeNKi eMec KoJaapsl 0osica.
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Mpicanbl, 8-ChIHBINTA «3aTTapAbIH EPITIITITDY TaKbIPHIObI OOMBIHIIIA MBbIHATAM
npobiema TyFbI3yFa 00ia/bl: KaTThl 3aTTap/IblH Cya €pyiHe TeMIlepaTypaHbIH dcepi
KaHgan?

birim anymsuiap KyHIETIKTI eMipJie KaHTTBIH CyJa Kajdail epUTIHIH >KaKCh
Oineni. COHIBIKTaH KATThI 3aTTap CyJa TEeMIIepaTypaHbl KOTEPreHJIe >KaKChl epuil
JIeTl oM TYKBIphIMIAiabl. MyFaiiM TaH KaJlIblpaThiH *Karaaiasl skacaiasl: NaCl epyi
ic KYy3lHAE TemIeparypara ToyeliCi3 €KEHIIrH >KOHe OHbl YHae op Typi
TeMIlepaTypajia >xacar KOpyAl YChIHAIBI.

MyHza Mocene aHbIK: KaHTIEH KaHBIKKAH TOTTI CYJBIH TEMIIEPATyPaChiH OHBIH
TOTTUIITIH a3aliTy VIIiH Kajail e3repTy Kepek >koHe kepicinme? I[Ipobrema
aHBIKTAJFAaHHAH KEWiH, CA0aKThIH KeJecl Ke3eHi OUTiM Oepy MoceNeciH menty OOJIbII
TaOBLIAIEL.

Kanapteutran OUTIM  Ma3MYHBI  asChIHAQ XHMMHS TIOHIH  OKBITYyZa
KOJIIIaOOPATUBTIK SICTEP/Il KOJAAaHY OKYIIbUIAPbIH AMOIIMOHAIBI KOHE JKaH-)KaKThI
JaMybIHA KAKChI BIKIA €Te/Il.

KonnabopaTuBTiKk OKbITY 9oici (OKyJarbl BIHTBIMAKTACTBIK) — XHUMHS
cabarbIHAaFbl MaceJeNepl TOMMNEeH OipJiecin Menly >KOJJapblH TaOyAarbl YThIMIIbI
anic [29].

TonTapaarsl BIHTBIMAKTACTHIK aJaMHBIH KEJIECi aCIIeKTUIePIH TaMbITyFa BIKITall
€Te/ll: QJIEYMETTIK, TAHBIMJIBIK KOHE dMOLUMOHAIBIK. OKY MPOILECIHIH €H THIMILIIT1
OapIBIK KaTHICYIIBUIAP OCJICEH 11 OKBITY dJIICTEPIH KOJIaHa OTHIPHIIN JKETICTIKKE Oipre
KOJI JKETKI3IE 1.

Mpeicanbl, 9-ceiHbinTa «MeTanmap KydManapbl» TaKbIPHIOBIH — OKBITYIbI
KeJeciJiel yibiMIacTeipyFa 001a bl

MeTtannapasl aimyibl OKbIN-yilpeHy. JKYITHIK )KYMBIC:

1. KepuriHi3re MetangaplblH 3epTTelnyl Typasibl ©31HI3 jKa3raH MOJIIMETTI
alTBIHBI3 (2 MUH).

2. bapnbik MeTanaapIblH KaCHETIH CUTIATTaUThIH ce3nep 6ap ma?

3. OTkeH cabakTa MeETaIIapHblH JKaJIIbl CHUIIATTaMachl OOWBIHINA >KacaraH
KYMbICTapAbI OiaHbI3 (1 MUH).

Enpi 6acka KyIineH aliMachIHbI3.

4. Enpni aknapartieH 0eiciHi3 (2 MuH).

5. Henikren wMeranmap OeWMeTangapiaH epeKIIeIeHeal, OChl MICEJeHI
OMJIaHbI3?

6. Kazakcranmarel MeTangap[blH KEH OPBIHAAPBIH AaTaHbBI3 KOHE OJap.Ibl
OHJIIPY YZIepiCTepl Typasbl aUTHIHBI3.

7. Metanmapasl eHAIPY iCl KOpImaraH oprara Kajail ocep erexi? Tankpinay (3
MHH).

8. Marepuannap keHeleni. bynan kanmait Mmocene TybIHIANHIbI?

Kanapteutran OTiIM Ma3MyHbI asfCbIHIA XUMHUSHBI OKBITYABIH MaHBI3bI
MIHACTTEPI:

— XUMHSUIBIK KYObUIbICTApAbl OakbLiail Ouly, XUMHSUIBIK peaKLIMsIIapbl
KYPri3zy ’KoHE TEHJIEYJIEPiH )Ka3y, ecenTeyliep Kypri3y, ajafaH OUTIMAl MPAKTUKAJIBIK
KOJIIaHY JaFIbUTapbIH IaMBITY;
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— XUMUSIIBIK OUTIMAEPIH WTepyJie >KOHE XUMUSUIBIK SKCIEPUMEHT KYPrizyae
OULTIM  anymbUIapAblH IIBIFAPMAIIbUIBIK KaOIIETTEpiH JaMBITy VIIIH >Kargausap
xKacay.

Xumus OOWBIHINIA 3epTXaHAIBIK ToXIpuOenep keke (OUTM  amyIibl
TOXKIpUOenepai KeKe OpbIHAaNbI), TONTHIK (Oip ycTenae OThIpFaH OLIIM allylIbLIap
O1p KYMBICTBI OPBIHJIANU/IBI JKOHE OJIAPIABIH OPKaWCHICBIHBIH aTKApaThIH KbI3METTEPI
06JICTIpUIreH), YKBIMABIK (9p TYpJl YCTeNnAe OThIpFaH OKYyIIbUIap TOOBI opTYpii
TOXKIpOME >Kacaiibl, COHBIHIA ©3 HOTIKEIepl Typalbl OasHAAN, YKBIMIBIK
KOPBITBIH/IBI JKacaif/ibl) 00Tyl MYMKIH. 3epTXaHaJIbIK KYMBIC 9JIETTEr1 cabaKThIH Oip
Oeiri OONFaHABIKTaH, OJ1 ajbIH ajla MYKHUST OHIACTBIPBUIBIN, TEXHUKAIBIK 931K
Kacalmybl KEpeK. 3epTXaHAIbIK KYMBIC TPOOJIEMaNbIK JKaFraasT TYyAbIpYy YIIH
TEOPUSIIBIK MaTePUAIIbI TYCIHIIPY aJJBIH/IA dKACATYbl MYMKIH.

Toxipubenik cabak TOKIpUOETIK AaFabUIapAbl KAIBIITACTHIPYFa KOMEKTECETIH
Kyue.

MyHnpaii cabakrapaa OacTankpiaa OUTIM alylbUiap KbI3AbIPY acnanTapbIMEH,
3epTXaHAIBIK TEXHHUKAIBIK KypalJapMeH J>XYMBIC ICTCY MaFAbUIapblH MEHIeperi,
Kayllci3AiK epexenepiMeH TaHbicaapl. OmaH KeWiH OuUlM allylibUiap KapanaibiM
XKOHE KYpelli 3aTTapAblH KaCHETTepiH 3epTTEeYMEH, OJapAbl 3epTXaHAIBIK Karaaiaa
aTyMeH alHalbicajpl. OpOip kaHa TxIpuOenik cabak AepOECTIKTI, JarIbLiIapibl
KETUIAIpyAl Tajan eteai. ToxipuOenik cabakTaplblH €K1 TYpl KOJJAaHBLUIAJbI:
HYCKayJIbIK OOMBIHINIA OTKI3UIETIH cabaKTap xoHe dKcrepuMeHTTiK ecenrtep [30].

Ochl TYpFBIZIa 3epTXaHAIBIK TOKIpUOETEp MEH MPAKTUKAIBIK >KYMBICTap.IbI
xacaranna STEM — 6inim Oepy oiicTepiH KOJJaHy ©T€ TamThipMac Kypasl OOJIbIM
TaObLIAIBI.

STEM (S — science (3kapaTbuibicTaHy FbuIbIMBI), T — technology (TexHosorus),
E-engineering (umxkenepinik), M-mathematics (mMaTeMaTuka) —  OKBITYIBIH
OIpIKTIPUITEH TOCUIl, OHBIH IICHOEPIHAEC aKaJeMUSIbIK FbUIBIMU-TEXHUKAIBIK
TYXBbIpbIMJIaMaJIap IIbIHAMBI ©MIp KOHTEKCIHJE 3epTTenefl. byHmal TocUIIiH
MakcaTbl — MEKTeN, KOFaM, JKYMbIC >KoHe Oykin oaneM apacbiHaa STEM-
CayaTTBUIBIKTBI JAMBITYFa JKOHE QJIEMJIIK YKOHOMHKAJAFbhl OoceKkere KaOleTTITIKKeE
BIKMIAJI €TETIH HBIK OaitmanbicTapabl opHaTy. Kazipri yakeirra STEM onemaik 6itim
Oepyain 6acTel TpeHATepiHIH Oipi OOIBIT TAOBLIAIBI.

STEM- 6iniM 6epyaiH KiNT KOMIOHEHTEPI:

. MIOHAPAIBIK — OKBITY TIOH OOMBIHIIIA €MEC — TAKbIPHITT OOMBIHIIIA,

. METAISHIIK — TYPJi MOHAEPIe KaXeTTl TaFablIapabl HbIFAUTY;

. KOJIIaHOAIbl OKBITY — HAKTBI KYHJIETIKTI MIHJIETTEP/Il OPBIHJIAY :

. BIHTBIMAKTACTBIK TI€H KOMMYHHKAIUSAIap — CBIHM OWJIay MEH TOITa

KYMBIC icTel O1Ty.

STEM — OKBITYZBIH OIpIKTIPUITE€H TOCUII, OHBIH IIEHOEpiHJe aKaJIeMUSIIBIK
FBUIBIMU-TEXHUKABIK TYKbIphIMJIaMajap LIbIHAbl ©Mip KOHTEKCIHIE 3epTTelNel.
bynpmail TocinaiH MakcaThl — MEKTEN, KOFaM, *KYMBIC >KOHE OYKLT 9JieM apachlHaa
STEM-cayaTThUIBIKTBl ~ JIaMBITYFa JKOHE OJEeMJIIK SKOHOMHKAJaFbl —Oacekere
KaOLTeTTITIKKE BIKMAJI €TETiH HBIK OaitnanbicTap sl opHaTy. Kazipri yakeirta STEM
aneMik 611iM OepyaiH O0acThl TpeHATEpiHiH O1pi Oosbin TadbbLIaas! [31].
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bynmaii omic OumiM  anmymibUIapABIH  TOHTE JETeH KbI3BIFYIIBIIBIKTAPHIH
apTTBIPBIN, ©31HE JEreH CEHIMJII HbIFaiTajabl. MpbIcanbl, 8-ChIHBINTA «ATOMIAFBI
ANEKTPOHJAPAbIH KO3FaJIbIChD OOJIMIHIAE aTOMIApAblH MOJEIbACPIH Kacailabl.
Okymbutap OapiblK FBHUIBIMH TEPMUHIEPII TyciHE OepMeii, MbICajibl, aToMIap
ANEKTPOHAAPABl KaObLIaybl HEMECe >KOFalTybl, MOHAApAbIH Ty3ulyl. An STEM
cabakTap/ia KOHUIAl JSKCIIEpUMEHTTEp JKacall IKypill TEepMHUHAEPII e Te3
KaOBUIIaNWTHIH O0IadbI.

biniM anymbutapAblH anFaH TEOPHUSUIBIK OUTIMIEPIH ©MIpMEH, NMpPaKTUKAMEH
VIITACTBIPHIT, (U3HKAIBIK, XUMUSIIBIK KYOBUIBICTAPABl TEPEH MEHrepysepi YIIiH
corrbl yirigeri STEM 3epTxananbik cabakTapblH Mmaianany OUTIMII MEHTEPYIiH €H
THIM/I1 YKOJIBI OOJIBIN €CenTeNe/i.

CoHfpl yaATiZIETI KYpalJapMeH KaTap HMHTEPHET PECypCTapblH IMaiaiaHy
OLTIM ayIIBIIAPABIH TIOHTE JACTE€H KbI3bIFYIIBUIBIFBIH APTTHIPHIN KaHa KOWMaM, ChIHU
TYPFBIIaH OWJIay JaFablIapblH KaJbINTACTRIPYFa, IIBIFAPMAIIBUIBIKIICH CHOCK €Tyre
MYMKIiHJIK Oepeni. Ka3ipri 3amanaarsl web — KOChIMILIAJIAPBIHBIH, KEHO1p TypliepiHe
TOKTaJjIa KETEHIK:

Kahoot - Oyn BuKTOpWHamapibl, TECTTEP/l, CYpacThIpyJapAbl OHJIANHH
KYpacThIpyFa apHaJIFaH OargapiiaMa, COHBIMEH KaTap OKy cabakTapblH/a, CHIHBINTAH
TBIC 1C IApaapbIH/Ia;

Quizlet- oxky ypaiciHAe KOMaHIaJarbl OWbIH OapbICBIHAA, OKY MaTepHaJIbIH
THIHJIAY YIIIiH, )X€Ke OKbITY, MHTEPAKTUBTI cabak Oepy YIIiH maigaianyra 00aaipl;

LearningApps.org- OyJ MHTEPAKTUBTI MOIYJBACPAIH KOMEri apKbUIbl OKY
YPIICiH KOJIJIayFa apHaJIFaH KOChIMIIIA,

Aurasma - MOOMJBAIK KOCBIMILIACHL, >XKapHAMAaJBIK MakKcaTTa CYypeTTepii,
KypHaJI O€TTepiH KoHE KOINIIUIK KOJJaHAThIH OOBEKTUIEPl >KaHJaHABIPYFa
apHasiFaH  KoceiMima.OKy — YpAICIHAE  OKyIIbUIapFa apHaJIfaH HWHTEPaKTUBTI
cuitadycTap/ bl TaOBICTBI KYpacThIpyFa MYMKIHJIIK Oepe/i.

Kanapteuiran Ma3MyHAaFbl OKy Oarjgapiamachl OOWBIHINIA XUMHS TIOHIH
OKBITYZla 3aTTapAbl YKCACTBIKTapbl OOWBIHINA CaJBICTHIPA OTBHIPHIN CHITATTAHTHIH
aQHAJIOTUSUIBIK O/IICTI KOJIJITAHY ©TE€ JKaKChl HOTHXKE Oepei.

AHQJIOTUSJIBIK OMICTI KOJIJaHy €H aJJIbIMeH Oip HeMece €Ki TOMOJIOTTHIH
KYpaMbIH, KYPBbUIBIMBIH jkoHE (DU3UKAJIBIK KACUETTEPIH 3€pPTTeyre MyMKIHAIK Oepel,
COlaH KeHIH TOMOJIOTTHIK KaTapJarbl OapiibIK KOCBUIBICTAPABIH KAaCHETTEPiH
Oomxayra MyMKiHAIK Oepemi. byn omicti  9-chinbintara «KemipcyTekTep»
TaKbIPBIOBIHAA THIM/II TTal1asIanyFa 00J1a161. MbICabL,

Metan CH, (CHy)

9TaH C2H6 (CH3- CH3)

IIpoIaH C3H8 (CHg-CHz- CH3)

6}’T3H C4H1() (CH3-CH2- CHz_ CH3)

IICHTAaH C5H12 (CH3-CH2- CHZ'CHQ- CH3)

Ocpunaiiina opi Kapaid xanracTelpa Oepce, KypbUIbIChI MEH KacHUeTTepl yKcac
KOMIPCITEKTEp/IIH ~ TOOBI  IIBIFaABI, Op  KOMIPCYTEK  ©31HIH  aJJbIHAaFbl
kemipcytekTepaeH CH, ToOwl OoifbiHIIA e3remenikrepi Oonanel. bimim amymbuiap
ochbUIaiillla  almKaHAapAbl  MOJIGKYJAJbIK  MaccalapblHBIH  ocyl  OoMbIHIIA
OpHAJIACTHIPCa, TOMOJIOTTHIK KaTaphl IIBIFATHIHBIH TYCIHEI.
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Kazipri TaHma KOJJAHBUIBIN JKYPT€H TYPJl OMICTEPAiH JaMybl OKYIIBIHBIH
O11iM, OUTIK JaFABICHIH KaJIBITITACTBHIPy/Aa JCHIeWUJIeNl OKBITY OICi A€ YJKEH ocep
ereni. JleHreinen, capanam OKbITY TEXHOJIOTHSCBIHBIH 3JEMEHTTEpIH MaianaHy
OUTIM anymblIapAbl OKBITY MEH TOpOHeseyJie ajlaThblH OpHBI epekiine. OUTKeHi, op
TYpJIl JEHTEWIIIK TarncbhlpManap/bl OpbIHAAY apKbUIbl OKYIIbLIAP TaHIAy KYKbIFbIHA
re 0oJia anajabl, TAHBIMIBIK OCJICEH/IUTITT dKOFapblIal ©31HIH OLIiM JeHTeliHe ColKec
TarchIpMaHbl OpPbIHJAyFa MYMKIHAIK anajbl, KaOUIETTI OKyUIbLIapAbl 13/I€HICKE
xKetenemi.  Mpicanmbl, 7-ChIHBINTAa  OTETIH  «BaneHTTUTiK»  TaKbIPHIOBIHAH
OKYyIIBUTAPJBIH ~ ajJFaH  OUTIMAEpPIH  KOPBITBIHABUIAY  MaKcaTbiHAa  cabakra
TOMEHJIET1/IeH JEHTeIITIK TarchipManap bl 6epyre 0oasbl.

I neHreu Tancerpmanapsi:

1. benrici3 aneMeHTTI aHbIKTaHbI3: a) Mr(?)=32+16*3=80; o) Mr(?)=40.

2. ®opmynamapel HF, PbO, Na,S OomareiH 3arTap KypaMbIHAAFbI
AJIEMEHTTEP/IIH OKBbLITYbIHA MOH Oepil, BaJCHTTUIIKTEPIH KOPCETIHI3.

3. bipneme xumusuiblk Qopmyna OepuireH: 2NaNO;, K,CO;, 3H,SO,
Kod(ppuULIeHTTEp MEH UHAEKCTEP/I1 aHBIKTAHbI3IaP.

Il nenreun TanceipMaiapsi:

1. Meina xa3z0anan HeHi kepemi3: a) 6H,, 3H,, NH;, 5NH;. o) Na,O, Ca.
Kannaii ykcacTblkTap MeH ailblpMallblUIbIKTap 0ap?

2. ®opmyna OOMBIHIIA AJIEMEHTTEP/IIH MaccallbIK yiecTepin ecente: a) Na,O —
HaTpuii okcui; 9) HyCO; — kemip KbIIIKBLTBI.

3. NaOH nHarpuii TrHAPOKCHAIHIH CaJIBICTHIPMANbl MOJIEKYJIAJIBbIK MaccachlH
Tarl.

I nenreit Tanceipmanapbl: 1. MpIHa KepceTUIreH MoaJiMeT OoMbIHIIA
AIIEMEHTTEP/IIH OKCHUJIHIH (POpMyJachlH KypacTeipeiHaap: a) Pb — 86,6%; 3) S —
50,0%.

2.  JlupakTUkanblK ~ MaTepHalJapMEH  JKYMbIC  Kacanm  Oumimaepal
KOPBITBIHABIIAHAAP. a) 1IIKI JUCKIHI  alHaJJbIpa OTBIPBIN, AJIEMEHTTEPIIH
CaJIBICTBIPMAJIBI MOJIEKYJIAJIBIK MACCAChIH aHBIKTaHbI3 [32].

XUMUSIIBIK OUTIMJII TEOPHUSIIBIK JKOHE TOKIPUOENIK TYpFbia OEpyMeH Kartap,
ecernTep IIbIFapy/ia 13CHICKE JKeTelley MHTEIUICKTYyaJIbIK KaOlIeTTepiH 1aMbITa Ibl.
EcenTep mbIFapyaslH YTBIMABI OMICTEPIH TaigalaHy yakbITTBl Ja YHEMJCYTe,
oiylayapl Ja JaMbITyFa BIKODan etedi. Ecem mblFapraHia OKYIIbUIAD €CEMTiH
XUMUSUTBIK OeJliMiHE KOHLI OeyIMel, OipJIcH MaTeMaTHKaJBIK €CeITey JKaFblHa Kell
KOHLI OOJIETIHIKTEH, €CeITep JKATTaH bl MIbIFAPbLIAIbI.

An ecen gereHiMmi3 Oy OOJMBICTBIH KbICKAIlla ChI30ajlaHFaH MOJICIII.
XUMUSIBIK €CeNTep FhUIBIM 3aHIAbUIBIKTApbIHA KAWIIBl KEJIMEHW, TiJIl JKaThIK,
TYCIHIKTI, TeOpHUsl MeH (akTiiepre cylienreH 0omybl KaxkeT. CoHbIMeH Oipre Oenrii
Olp KUBIHIBIK JIeHTeiiHe cail, OargapiaMa MeJepine Aoy 00ybl J1a aca MaHbI3/IbI.
EcenTep 6ip kaparaHma TUNITEC OOJFAaHBIMEH XMMUSHBIH TYPJIl cajalapblH KaMTHII,
KAH-KAKThl OUTIMI1 Tajam €Tedl, COHJBIKTaH oOjapibl IIemry OapbIChIHIA
OKYIIBUIAPbIH >KaH-)KAKThl OWJIAybl, 9CIpece JIOTHKAJBIK Oillay KaOuIeTi >KaKChl
JTAMUJIBL.

bimim amymieiiapra 3aTtTapAbsl KapacThIpFaHIa OHBIH CAHIBIK JKaKTapbl MEH
KOCa carajblK >KaFbl 1a 0ap eKeHAITH alTy Kepek.
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Mpeicansi:

1-mancwvipma. Meina KocsuibicTapibig H,O; O,; 2Cu; H,SO,4; CaCOs5; 3 NaOH.

a) CaHBIK;

0) camayiblK KypaMbIH aHBIKTaHJ1ap.

[emryi: 5 H,O- 6ec Monekyna CyiblH CAHABIK KYpaMbl:

1) kannait snementTeH Kypaiiran (H,0);

2) MoJiekyJia caHsl (5);

3) 3aTThIH THTI (Kypaemi);

4) KOCBUIBICTBIH THII (OKCHITEP).

CananbIk KypambI:

1) CanpicTeipMatibl MosiekynanbiK Maccacbl(Mr(H,0)) = 18.

2) Momsipasik macca — M(H,0) = 18 r/moub.

3) 3art causl (v) , Mob v (H,O) = 5 Momnb.

4) Macca (m), r. m (H,O) =90 .

5) Monsipnsik kesaeM (Vm) , 1/monb-0,018 (18:1000).

6) Kesiem (V), 1-0.09 1.

7) DnemetrTepain MaccaibIk yiect (W).

W(H) =0.11

W(O) =0.89

8) DieMeHTTEpAIH Maccachl

m(H): m(O) : 1:8

JKymbak ecentep XWMHUS FBUIBIMBIHIAFBI €H OIp IPaKTHKAJIBIK MaHBI3IbI
Macene, Oenrici3 3aTThl aHbIKTayFa, OHBIH KACHETTEpIH cumaTTayra, OoJpKayra
OarpiTTasirad. JKymOaxk ecenTepaiH op TypJii KUBIHIBIK JeHreiinge Oepimyi
OKYIIBUTAP/IBIH JIOTUKAJIBIK OiJIay KaOlJeTiH IaMbITyFa, €CenTep/ll CTAaHAAPTThI eMecC
THIMJ1 JKOJMEH IIeNly oJICiH TaHJayblHa MYMKIHIIK Oepeni. MyHpalh TuOTI
ecernTep/ie 3aTTap Hemece 3aTTap ToObl KuHaKTaabin 0epuiesi. Keiae Tinti 0acTankbl
3aTThl J1a, OJaH aJbIHATHIH 3aTTap Aa Oenrici3 OOJbIN, acep €Tyl PeareHTTep MEH
OJIap/IbIH dcepIiecy HOTHXKeC] FaHa Oepiilyl MyMKiH. MbIcalibl:

I-ecen. A >xall 3aThlH KYpaMblHJIa OChI 3aT, KaJbLMi Ke3aeceTiH B Ty3biH
KOMIPMEH oHE KYMMEH 3JIEKTp MEIIHAE KAKTay apKbUIbl alaMbl3. A 3aTbl OipHelIe
AJUIOTPONUSIIBLIK MoAudukanusaa kezneceni. bip Mmoaudukamnuscel cipiHke »)acayna,
aJl eKIHIIICI KEMIPrilmTepre Kapehl y skacayaa KoJilanbuiaasel. Exi MoaudukanusHbIH
TYCI Jie, XMMUSIJIBIK KaCHUeTI JIe dPTYPJI.

byn 3ar cyrerimen Tikenel opekerrecneiiii. CyTeKTI KOCBUIBICBIH A 3aThIH
CUITIHIH KOIO €pITIHAICIMEH OHJEY apKbUIbl ayFa 0osanbl. On capbIMCak UICTI, YIIbI
ra3. A 3aThl XJIOPMEH, OTTETIMEH JPEKETTECIN KKK KOCBUIBICTAp Oepe/i.

A 3aThIHBIH  KeHOIp KOCBUIBICTaphl  aybll  IIapyallbUIBIFBIHAA  KEH
KOJJAaHBUTAAbl. A 3aThIH TY3YIIl 3JIEMEHT aTbIMEH Oip (PU3MKa-XUMUSIIBIK YPIICTI
OaimaHpICTRIpyFa OoJyamel. OChI  3aTTHl  QHBIKTAIl, MOTIHTEe COHKEC peaKIus
TEeHJICYJIEPIH Ka3.

[Hemryi:

A — dochop. AmoTponHsUIBEIK TYp e3repictepi ak ¢docdop, Kei3but hochop,
Kapa docdop.
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AK ¢ochop Oencenai y, COHABIKTaH KEMIpPrilITepre Kapchl y jkacayjaa
Kosanblaabl. Kei3eln pocdop cipiHke xacayga KoJgaHbLIabl. Y IIbl EMEC.

A 3aTBhIHBIH AJIBIHYBI:

2Ca3(POy), + 10C + 6S10, — 6CaSiO; + 10CO + 4P

P, + 3KOH + HZO — PH3 + 3KH2PO3

P+Cl, — PC13

PC13 +Cl, — PC15

4P + 502 — 2P205

PCls + H,O — POCI; + 2HC1

PC13 + 3H20 — H3PO3 + 3HC1

P205 + 3H20 — 2H3PO4

dusuka-xuUMHUIIBIK Ypaic GochopucieH s, SFHU 3aTTapbIH ©3/IrHEH CYbIK
KapbIK LIbIFapy KabuneTi. AK (ocopAblH KapbIKTaHYbl XEMHJIIOMUHECHEHIUSIFa
xatanpl. SArau, Gocdopabiy ayana cy Oybl KaTbIChIHIA Oasty TOTBIFyFa OailIaHBICTBHI
KapbIKTaHYBbI.

PecnyOnukanblKk OJMMIUAIAHBIH ~ OOJBICTHIK KE3EHIHJAET1 JKyMOaKTajaraH
3aTTapibl aHBIKTayFa OepireH TarchlpMalapblHAH MBICAT:

2-ecen. Keneci icke acwlpy cbhI30acblHa COMKeC peakuus TeHAEYJIepiH
’Ka3bIHBI3:

H,+N,—f s p—Qkle yp_ 0 ,c_ 040 yp 4 ,p ¢ ,p

BapnbirbIHBIH KypaMbIHAa a30T 0ap ekeHiH eckepin, A-F Genrici3 3arTtapbiH
aHBIKTAHBI3.
Hlemryi:

3H,+ N, —% sONH,

4NH, +50, —* 5 ANO + 6H ,0

2NO +0, — 2NO,

4NO, +0,+2H,0 — 4HNO,

HNO, + NH, — NH ,NO,

NH,NO,—“—N,0+2H,0

Kayabwr: A — NH; B—- NO, C - NO,, D - HNO;, E - NH,NO;, F — N,0.

Oxkymbutap XKyMOaK ecenTepliH AYphIC kKayaOblH TaOy VIIIH >KaH-)KaKTh
OiJIaHybl KEpeK, OJI YIIIH 3aTTap/AblH (PU3MKAJBIK, XUMHUSJIBIK KACUETTEpPl >KOHE
KOJIJTAHBLTY CaJlaChlH HAKThI OLTY1 KaKeT O0JIaIbl.

XUMUSAJIBIK ~ KYyMOaKTap JkaHa MaTepualilapibl JKUHAKTayFa, cabaKThl
KOpBITYyFa eTe maiiganbl. Onap/ibl OWbIH KOHE TOMNTHIK >KYMBICTA, COH/IAN-aK HAKThI
MaTepuagabl OUTyll Tajam eTeTiH NpoOiieMaiblK TalchklpManapAa MaiJananyra
6omaapl. Meicaibl, MeTangap Typaisl skymoOakrap. Cypakrap:

MeTtangap nepruoaThIK KecTeAe Kail :Kepe opHagacabl?

Hatpwuii kait TonTa, OHBIH PETTIK HOMIP1 KaH/1aii?

Kanapteutran O17iM Ma3MyHBI asiChIHAA OUTIM  adylIbUIAPABIH TaHBIMIIBIK
KaOUTeTTepiH apTTHIPY YIIH TYpJdl 3aMaHayd OICTEP/Al KOJIAHY >KAKChl HOTIKE
oepeni. CoHnai YThIMJIBI 9IICTEP/I1H O1pil —aHATOTHUSIIBIK 9JIIC, SFHU CAJIBICTHIPY 9/1iC1
Ooubin TaObLIaARI. ETep eki Hemece 0JlaH Kell HhICAaHHBIH YKcac cumaTTaMaliaphl 0ap
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Oosica, onma Keibip Oacka epeKIIeNIKTepAIH YKCACTBIFBI Typaslbl KOPBITHIHIBI
wacanaabl. Meicanbl, Ne§ meH Nel6; Nell men Nel3; Nell men Nel7 opnanackan
AIEMEHTTEP/Il CANBICTBIPY YCbIHBUIAAB. CoOHAA OKYIIbUIAp 3JIEMEHTTEPAIH aToOM
KYPBUIBICHI OOWBIHINIA FaHA €MEC, MEPUOATHIK >KYHEe[eri OpHbIHA OalaHBICTHI Aa
CaJbICThIPA aJaThIH 0O0JIA IbI.

biiym TakcOHOMMSCHI apKbUIbl JalbIHIAIFaH TarcbipManap OOJCBIH, KYMOAK
ecernrtep OO0JICBIH OKYIIBUIAP/IBIH TEPEH OMJIaybIH, TEPEH OUTIMIH KaXKET eTe/l.

OxymibulapFa HEHI YHpEeTy KepeK eKeHIH MEMJIeKeTTIK CTaHaapTTap,
Oarmapnamanap Oenrinedai. An onbl «Kamail OKbITY Kepek?» JereH Cypakka
KayanThl MYFAJIIMHIH KOCIOM JaspiibIFbIHAH, ©3 ICIH JKOCHapiiaid, ©31HIH HaKThI
MakcaTTapblH OOJIKam, Kepe alyblHaH, OKYIIBIHBIH 1C-OpEKETIH YUBIMIACThIpa ay
meOepIIriHeH 13/1ey KepekK.

OKBITY MPOIECIHET1 OCBIHAN 1C-OpEKETTEP/IIH apKachlHla KOFaM Tajam eTim
OTBIPFaH JIOTHUKAJBIK OWJlay KaOlJleTl >KOFapbl, ©3 OHBIH XKYyHell Je alblK aiTa
ajaThlH, KOFaMFa €pKIH CIHETIH, OHJIpicKe OejiceHe apajacaThlH TYJIFa JaMHUIbl. AJl
Jamy - OJ1 Y3JIIKCi3 TOKTaIMalThIH Yp/IicC.

JlorukanelK oOMHjay KaOLIeTTEepIH JaMbITaThIH OJICTEP/IH 1IIIHAEC XYMOaK
cypakrTap aiTapibikTail ponb atkapaabl. Contyctik Kazakcran oOsbickl, XKamObL1
aynanbl, bnaroBemeHka xaimbl OUTIM Oepy MEKTEOIHIH XHUMHS >KOHE OHMOJIOTHA
noHiHIH Myfanimi MnoBa Axmapan CynelMEeHKBI3BIHBIH TKIPUOECIHEH OKBITY/IbIH
OipHeIie 9fiCTePl YChIHBLIAIBI.

8-CBIHBINITA OKYIIBUIAPJIBIH  Oiylay KaOlJeTTepiH JaMbITy MaKcaTbhIHAa
«CiaTiniK MeTanmapabl» KOPBIThIHIbUIAFaH Ke3ze, <« KymOak cypak» CTpaTerusiChiH
KoJiaHyFra 0omaabl. bys cTpaTerusiHblH €peKIIeNiri, *KachlpblUIFaH >KYMOAKThI IIETITy
YIIIH OKYIIbLIAp XUMHSUIBIK AJIEMEHTTEPJIH, KOCBUIBICTAPABIH KAaCHUETTEpiH OH
€JIETIHEH OTKI3II, AYPHIC MIEHTM KaOblIayFa ThIpbicaabl. TanceipMma:

1. KaHT KpbI3BUIIIACBIMEH KapTOINl TYCIMIHE €peKIle acep Oap ThIHAWTKBIII
AJeMEHT (KaJmii).

2. by 3arteiH 0,9%-1bIK epTiHAICT (U3UOTOTHUSITBIK €TPIHAICI AST aTalaasl 1a,
aZaM ar3achl KOIl KaH KOFaNTKaH arjaia KaH TaMbIpblHA KyHbUIagael. O 3aTThI
agamaap TYPMBICTa TaFaM JalbIHAAayFa KOJIAaHAIbl. byJl 3aTTThIH XUMHSUIBIK aTaybl
kaugaii? (NaCL).

3. by sneMeHT KoJFa ajFaHa KaMmbIpIia WieHe !, MBIIAKIIeH OHal Kecliei,
co3buiaibl. Cyra canranga mupatbiianasl (Na).

Kazipri ke3nme XuMus TOHIHJAE TarChpMallapJbl ©MIpMEH OailIaHBICTBHIPHII
oepren aypeic. Con cebenTi OKyWIbUIAPABIH OWjay KaOUICTTEpIH JKOHE
(YHKIMOHAIBIK CayaTThUIBIFBIH JaMbBITY MaKcaTbIHAA, 8-chiHbINTa «Hatpuit sxone
OHBIH HETI3T1 KOCBUIBICTapbl» TAKbIPHIOBIH OTKEH KE3/1€ MbIHAJal  TarChIpMaHbI
KoJ1anyFa 0osaibl.

Tanceipma. Ty3161 naiiganana Ouy.

«ACTBIH JOMIH KENTIPTeH Ty3 oyhue, ENiH COHIH KENTIPreH KbI3 OYJIHe», —
JEMEKIIIl Ty3 — aF3aHblH JYPBIC KOHE TOJIACCHI3 TYPAE KBI3MET ETIll OThIPYyhIHA
apHaJFaH KaXeTTl KoMIoHeHT. Ka3zakra Ty3apl Terinm KoicaH, eMipiH aiibl 00Jabl,
TY37bl TETiH OepceH, ypbIc-Kepicke Tam OOJIaChlH JETeH BIPBIM-THIMbIMAApP Oap.
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CoHjaii-ak, KeHe Ke3 amajapbIMbl3 TY3/lbl UBIFBIHHAH YII PET achIPhIIl CEPMECEH,
OapJIbIK aypyJiap MEH JKaMaHJIbIKTaH ayjiakK 00JachklH JeM >KaTabl.

Nel cypak. Ac Ty3bIiHBIH (hOPMYJIaChl, XUMUSUIBIK aTaTybl

No2 cypak. Ac TY3bIHBIH KYpPaMbIHJIaFbl HATPUMIIH >KOHE XJIOPBIH MacCajbIK
yiaectepi?

A) 39,32% Na; 60,68% ClI,

B) 37,2% Na; 62,8% CI;

C) 39% Na; 61% CI,;

) 40% Na; 60% CI.

No3 cypax. Ty31bl apThIK Naii1ajlaHy ar3a/iaFbl CyIbl YCTaIl, KAHHBIH KbICHBIMBIH
apTTBIPAJIBI,)KYPEK TIEH OYHPEKTIH KbI3METiH KubIHAaTaapl. COHBIMEH Oipre KaH
TaMBbIPbIH, acipece MHJBIH  KaH  TaMbIPbIH aTepOCKIIEPO3 aypybiHa
IAJIBIKTBIPATHIHABIFBI AHBIKTAJIbI.

KyHiHe epecek ajaM KaHIlla rpaMM ac TY3blH KaObLu11aca AKETKUTIKT1?

A) 30-50T.

B) 100 r.

C)10-15.

) 25-35 r.

JlorukaneIk cypakTapbsl OKYIIbUIApIbIH OapibIFbl O1p/ei opbeiHaal OepMmeiil,
coll ce0enTi OKYIIbUIAPABIH OUIIM JeHreliHe OaiJIaHbICThl capajiay oIICTEpiH
KOJIIaHy YCBHIHBLIAJIBI.

Capanan oxeimy 20ici

7-chiHbINTa «XUMUSIIBIK ~DJIEMEHTTEPIIH TEPUOATHIK KECTEJNEepPIH  KYpy
TapuXbl» TaKbIPHIOBIH OTKEH Ke37le TOMEHJIET1/IeH capaiay 9/iCiH KoJijaHca 0oabl.
MyHpaarbl MakcaT, OKyIIbLUIapAbIH O11IM JIEHI€iH ecKepe OThIpa TarchipManap oepy
apKbUIbI, OJ1ap/IbIH OKybIHA MYMKIHJIIK JKacay.

l-mm - «CoalikecTeHaipy» omici. AnTel Typiai kecme Oepinmi, OipiHmN yi
KecTene FaabIMIApPIbIH aThI-KOHJEP! JKa3bUIFaH, KalFaH YII KeCIeae OJap.IbIH
eHOekTepi OepinreH. Oxymibuiapra OepiireH TarnchlpMa MbIHaman: Fameimmap MeH
OJIapABIH EHOCKTEPiH 63apa COMKECTEHIIPY KaKeT.

bapabik oKymbuIap FaabIMAapIbH eHOCKTEPIH COMKECTEHIIPE AT Ibl.

Faneimmap: Euoert:

I. . [deGepeitnep [lepuonTeIk xkyiie
II. Heronenc OxTaBayiap 3aHbl
III. I.1. Menneneen Tpuananap 3anbl

baranay xpurepwuiii :

N. [é6epeitnep, JIx. Hseionenac, J.JMI. MeHnneneeBTiH eHOECKTEPiHIH
MBICAJIBIH/IA DJIEMEHTTEPAIH JKIKTETyiH Ole/i;

Jleckpunropiap:

o XUMHSUTBIK DJICMEHTTEPIiH TMEPUOATHIK KECTECiH KYpyFa aTcalbICKaH
FaJbIMJIAp/IbI O11e 1,

° Fansimaapel skacarad eHOeriHe OailIaHBICTBI COMKECTEHIIPE/II.

XKyprizineTin KanbITacThIpyibl 0aranay: CMalIMKTEp apKbUIbl Oarasay.

2-mim — «CBK» ctpareruscsl.
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C - rajbIMHBIH €HOET1H CUIATTA;

b - ranpIMHBIH €HOET1HIH 0aChIMIBLUIBIKTAPHI;

K - eHOeriHIH KEMIIILTITI.

N.eb6eperinep, Heronenac, .M. MenneneeBTiH 3JI€MEHTTEPAl KIKTEYiH
aTaybl >KOHE MOHI OOWBIHINIA CHUMIATTall, KECTEHI TOJTHIpaibl. OpOIp TEOPUSHBIH
apPTBIKIIBUIBIFI  MEH  KEMIIIITH — CAJBICThIpaAbl. XHUMUSJIBIK — DJIEMEHTTEP/I1H
MEPUOJITHIK KECTECIHIH JKaHAIIbLI TYPIH Kacay YIIiH opOip FAJILIMHBIH KOCKaH YJIECIH
KOpCeTei.

. /lebepeiinepain k. Heloaencrin J.A.MenpneneeBTin

TPHAACHI OKTaBaChI NEePHOATBIK KyHeci

«CBK» cTpaTerusicblHbIH €peKILIEeNiri, FajlbIMapAblH €0eKTepiH CHUIlaTTaIl,
0achIMJIBUIBIKTAPbl MEH KEMILULTIKTEPIH CaJIbICTBIpFaHHAH KEHiH, KOPBITHIH/BI
HIBIFapaIbl.

KOpBITBIHABI XKacalIbl:

. JlebepeitnepaiH KOCKAH YJIEC] -------------=------

JIx. HbroMeHACTIH KOCKAH YJECI------=---========---

JI.W1. MeHnieneeBTiH KOCKaH YJIEC] -------------------

baranay kpurepuiii :

N. [é6epetinep, JIkx. Heromenne, J.M. MenneneeBTiH eHOEKTEpiH

CaJIBICTHIPAIBI.

Jleckpunropiap:

° N.[NeGeperinep, Hseromennc, .M. MenaeneeBTiH 2iIeMEHTTEPAl
KIKTE€YIH aTaybl XKOHE MOH1 OOMBIHIIIA CUIATTANIbI;

o opOip TEOPUSHBIH APTHIKIIBUIBLIFEI MEH KEMIIUIINH CaJbICTBIPBIN aiiTa
anajpl;

° N. NobepeitHepaiH KOCKaH YJIECIH JKa3aIbl;

° JIx.HproneHaCTiH KOCKaH YJIECiH Ka3abl;

° .. MeHnnieneeBTiH KOCKaH yJieci xka3ajsl [33].

XUMUSIBIK COMJIEY MOHEpIH [aMbITAaThIH OIICTEPAl A€ JKUIPEK MaijanaHy
KaXeT.

OHIIME — OKBITYJIBIH JUAJOTTBIK OfICi, MYFalliM OKYIIbUIApFa MYKHUST
OMJIaCTBIPBUIFAH CypaKTap/ibl KYHesl KO apKblIbl OJIapIbIH kKaHa OKYy MaTepHUaJIbIH
MEHIepyiHe Kardail »kacar, OypblH OKbUIFaH MaTepHajiapibl Kajdail MEHIepreHiH
Tekcepeal. MyHaa cypak KOO JKOHE OKYIIbUIApIbIH Ojapra AYphIC Kayal TaOybl
0acThl OpBIH aya/ipl. OHIIMe Ca0aKThIH ajFaIllKbl KE€3CHIHE OKYIIbUIAPIbIH OUTIMIH
XKanmail Tekcepy Ke3iHAe; OKy oJeOMETIMEH >XYMBICTaH KEWIH MEHIepreH XaHa
OUTIMIH aHbIKTay OapbIChIHIA; ©OTKEH TaKbIPBINTHl KOPBITHIHABUIAY KE31HAE
KeKeJlereH cabakrapia NaiJalaHbUlybl MYMKIH. OHriMmenecy OapbIChlHAA MbIHA
TaJanTapabl CaKTay MaHbI3/bI:
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1) oHrime Oactanmac OYpBIH OKYIIBUIAPABIH aJiblHA KOWBUIFAH MaKCaTThI
HEMECE HET13r MIHJIETTI HAKThl TYKBIPhIMIAY;

2) oHriMesnecyaiH Ma3MyHbl MEH KYPBUIBIMBIH aWKbIHAAWUTBIH CYpaKTapIbIH
Ti30eriH gaibIHaay;

3) okymbliapaa OYpblH KE3JCCKeH KaTelep Heri3iHAe KOChIMINA TY3eTy
CYpaKTapbIH NaiiajIaHy;

4) OenriJieHreH MakcaTTaH aybITKbIMAi, SQHFIMEHI )ocrap OOMbIHIIA KYPIi3y;

5) cypakrapapl TaJKbIIay KOPBITHIHABICHIH IIBIFAPY JKOHE KOPBITHIHIBIHBI
TYXbIpbIMaay [34].

7-CBIHBINITa «XUMHSUIBIK DJIEMEHTTEP» TAKBIPBIOBIH OTKEH Ke3/¢ «XHUMHSIIBIK
IIUPATY» TOCUTIH KOJIJAaHFaH THIMJI1, ce0e0l 0Ky MaKcaThl OOWBIHIIIA OKYIIBLIAP 9pOIp
AIEMEHTTIH XUMUSIIBIK TaHOaAMeH OenruieHyiH Oinenmi, 2JIeMEHTTEepAl MeTajjaap MEH
OeiimeTanmapra xikrenal. byn omic OoiibIHIIIA MyFalliM Ke3 KeJlreH 7 3JIEMEHTTIH
aTBIH aTalJpbl, OKYIIbUIAp KapTOYKAaJaH COJI JJEMEHTTI Tayblll, KbUIIAM IKOFaPI
KOTepin, OKbUIYybIH alTanbl. OchUlaifilia OKyIIbUIapJa OIpIHIIIAEH IMOHTE JIeTeH
KBI3BIFYIIBUIBIK KaJbIITACa/Abl, EKIHIIIACH 2JIEMEHTTEPAIH TaHOACKIH €CKE CaKTaibl.
Byn skyMbICTBI ObLIIall TYpAEHAIPiN, MbIHAZAHN TaricbipMa Oepyre 0oabl:

Karoukaga OepiireH siaeMEHTTEpAl MeTaljap MeH OeilmeTannapra XKIKTe,
XUMUSUTBIK 3JIEMEHTTIH OKbLITYbIHA Ha3ap ayaap:
N, Li, Ca, H, P, K, O, S, Na.

«IllarpiH  oHriME€ KYpy» TOCUTI apKbUIBI  OKYIIBUIAPIBIH  XHUMHSIIBIK
TEPMHUHJIEPl KOJIAHBIM, OHIIME KYpyblHA MYMKIHIIK Oepeli. «ATOMHBIH KypaMbl
MEH KYPBUIBICHD) TaKbIPHIOBIHBIH OKY MaKCaThl: IPOTOH, JIEKTPOH, HEHTPOH/IBI )KOHE
OJIapJIbIH aTOMJIaFbl OpHaIacy TOPTIOiH, MacCaChIH 3apsbIH OLTy.

Cabak COHBIH/IA OKYIIBUIAP/BIH >KaHAa Ca0aKThl KAHIIAIBIKTHI TYCIHTEHIITIH
«I1larpIH OHTIME KYPY» TarnChIpMachiH Oepyre OOJabl.

Tanceipma: «XUMHUSIIBIK AJIEMEHTTEPIH aTOM KYPBUIBICHI» aTThl IIaFbIH
OHTiME KYPaCTBIPBIHBI3IAP:

1. XUMUSIIBIK DJIEMEHT.
. M3oTonTap.
. Slnpo 3apsnsl.
. DJIEKTPOH.
. Helitpom.
. [IpotoH.
. Metann.
. beiimeTann.

9. ATOMIIBIK Macca.

10. DHepreTukanbIK ACHIEH.

OkymibLIap OChl cO3MEPAl MakgagaHbIl MbIHAAAN IIAFBIH OHTIME KYPbI:

«OT1Tekk — OeiimeTamt. OTTEK €KIHII SHEPreTUKaNbIK JEHrel1e OpHajacKaH.
OHBIH A1p0 3apsabl +8, JIEKTPOHBI — §; aTOMIBIK Maccachl 16-ra TeH. SnpockiHaa 8
MIPOTOH, 8 HEUTPOH Oap. OTTEKTIH U30TOMBI — O30H.

Byriari kyHi KbicKa Mep3iMai cabak >KOCHapblHAa TOMEHJIEr1 >KaTTapibl
OaCIIBUTBIKKA ATy YCHIHBIIA/IbI:

0NN KW
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. cabaKThl YHBIMIACTHIPFaHJa OKYy OaraapiiaMachl MEH OKY JKOCIapbhIHIA
KOPCETIITeH OKY MaKcaTTapblH OacCIIbUIBIKKA alny. SIFHU, TOCTYpIi OKBITyAa cabakka
yII MakcaT KOWBIN, OHBbI ©3IMI3 aHBIKTAacaK, Ka3ipri >KaHApThUIFaH OIiM Oepy
Ma3MyHbI OOMBIHIIIA Op MOH OOMBIHINA TAKbIPHITITApFa OEPUIreH OKY MaKcaThl HAKThI
OepiireH.

. Ochl 0Ky MakcaThlHa Colikec, cabaKThIH MaKCaThIH aHBIK TYXKBIPBIMIIAY,
SFHU HAKThI, ©JIIIEM/ll, KOJDKETIM/I, MIbIHAMBl MakcarTtap Korw. Cabak mMakcaTTapbl
OapibIK OKYIIBUIAP, OKYLIBIIAPIbIH KOMIIIIr, KeOip OKyIIbLIapAbIH HE 1CTEH aiy
KepekTirine Oaca Hazap aynapsuiaabl. OChl Ke3je capajamn OKBITYABIH HeETi37epiH
€CKepy KaxeT.

Enai ocel OKy MakcaTel MeH cabak MakcaTTapblHA KETyIl Koe3JeHTIH
OKBITYJIBIH TOCUIJICpl MBIHAJIAP:

. CEHIM/Il KaThIHAC IMEH BIHTHIMAKTACTBIK aXyaJblH KaJbIITACTHIPY YILUIH
JKar1am xacay;

. opOip OKYIIBIHBIH >KEKE€ MIKIpIH ThIHJAY >KOHE ajiblHFaH OlLTIMIEp MEH
TYCIHIKTEP/Il KOJJaHy MEH OJIapbl JAMBITY MaHbI3IbUIbIFbIHA MOH O€pY;

. 1C-opeKeTTEPIIH OeJCeHAl TYpJEpIH YHUBIMAACTBIPY >KOHE THUSHAKTHI
capaJlaHfaH TallChIpMaJlap MEH JKATThIFyJap apKbUIbl BIHTAJIAHIBIPY >KOHE JaMbITa
OKBITY;

. OKYILBUTAPJBIH cabaKTa 3epTTey KYMBICTAPBIH JKYPri3yiH KaKeT €TETIH

poOJIeMaNbIK KaFIasaTTap TYBIHAATY JKOHE TpoOsieMaiapbl Iy CTpaTerusuIapbiH
MOJEIBICY KOHE KOPCETY;

. «OKy YIIIH Oarayayibl» KOJJaHy apKbUIbl OKYIIBUIAPBIH OKYbIHA
KOJIIay KOpCeTYy;

. OeJICeH/Il OKyFa >KoHE 3epTTey >KOoOaJapblH OpbIHAAYyFa HET13/IeNTreH
OKYIIBUTAPJIBIH 3€PTTEY 1C-OpEKETTEPIH KOJAAY;

. OKYIIBUTAPIBIH CHIH TYPFBICHIHAH OWMJIAY aFAbIIAPBIH JaMBITY;

. ©3 OUBIH >KETKI3e OUly JKOHE JAQJNIeNJep KeNTipe aiy, Macenenepial

aHBIKTAy YILIIH 63 MIKIPJIEPIH KETKI3Y, O0JKaM KYpY ’KOHE YCBIHBIC jKacay KaOUIeTiH
JaMBITyFa BIHTAJIAHIBIPATHIH XKaFJaiiap jxacay;

. OKYULIBLJIAP/IBIH JKEKE MYMKIHIIKTEPIH XKOHE jKaC ePEeKIICeNIKTEPiH eCenKe
aJjla OTBIPBIII, capajlaHFaH TallchlpMaliap J31piiey;
. KEKe, KYITHIK, TONTHIK >XOHE YKBIMJBIK OKBITY 9JicTepl OenceHai

KOJIIaHBUIATBIH KAl CHIHBITITHIK KYMBIC TYPJIEPiH YUBIMIACTHIPY.

OkymbuIapAblH ~OKy MaTepualiblH  HEMece TaKbIPBINTHl  Oenrial  Oip
TarncelpMajapabl OpPBIHJAY, SFHM OPEKEeT apKbLIbl WrepeTiHairi Oenrimi. Kambl
«OKymIblIapFra YCHIHBUIATBIH 1C-OPEKET HEMECe TarchipMa KaHAai OOIybl KEpek?»
JIeTeH cypak OopiMi3/l allaHJaTybl THIC. OPHUHE, OJI KepJe MYFaliMHIH IeOepir
KEPEK-aK, OHBIH YCTIHE TalChlpMaHbIH O0pl OKY MakcaTblHA HeT13/IeNIeTIHIH
YMBITIIAFaHBIMBI3 a03all. by — 6acTel Mocene. Angarbl yakbITTa MYFaTIMIEP TEK OKY
MaKcaTTapbIMEH >KYMBIC 1CTEHTIH Oonanbl. KacklpaThIHBI JKOK, Kemn cabakrapiaa
TarChIpMaHbl OKYIIbUIApFa OJapJblH OOC OThIpMaybl HEMECe TalChIPMaHbIH
KBI3BIKTBUIBIFBI YIITIH, KeW/IE TINTI 1C-TOXKIPUOECIHIH, 9IC-TOCUIICPIHIH KOI eKEHIITIH
KOpCEeTy YIIiH OepeTiH cekunmi. Amaiima 06acTel Mocele — OKYy MakKcaThl €KEHIH
YMBITHAYbIMBI3 Kepek. COHIBIKTAH Ja cabakTarbl OapibIK TarChIpMa, KOJIJAaHFaH
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o/liCc-ToCUIep TEK OKYy MakcaThl MEH cabaK MakcaThlH alllyFa, COFaH JKETyre
OarpITTaTybl THIC. OCBIHBI MYFAJIMJIEp cabaKTapbliH/Ia ECKEPY KEPEK.

Caiipin kenreHjae, cabaKThlH KYpbUIBIMBI CX€Ma TYpIHIE KepceTceK, Obliait
0omybl kepek: «OKy MakcaThl — OKYIIbLIAPIbIH JEHIeiHE OpaiacThIpbUIFaH cabak
MakcaThl — ca0aK MakcaTblHA >KETEJICUTIH Oaranay KpuTepuiiaepi — Oarayay
KPUTEPUJIEPIHEH IIBIFATBIH TalChlpMajap HEMECE YCHIHBUIATBIH 1C-OpEeKeTTep —
TanchIpMaHbl ~ OpPBIHJAYFAa KaXETTI pecypcrap». TamcelpMaHbl — KOCHapiar,
OKYIIIbUTApFa YCHIHY YIIIH aJIJILIMEH MbIHA MOCEIIEeTIEpre Ha3ap aynapy Kaxer.

Makcatpl. Myranim «bys TanceipmMaHbl HE YIIIH O€pilm OTBIPMBIH?» JIeTeH
Cypakka >kayan Oepeni Hemece «byJl TarnceipMaHbl He YIIiH OepAimM?» JIeTeH CYPaKThI
TOT 1MIHJE TATKBUTYIbI YChIHAIBI. MyFanmiM «OHbBIH HOTHKECI He 00nambi?» JereH
CYpakThl OKyLIbUIApFa AaWTHII HEMECE TaJIKpulay YUbIMIACTBIpAAbl. bapibik
TarchIpMaliap OKy MaKCaThIH alllyFa, MaKCaTThI )KY3€Te achlpyFa OaFbITTaaIbl.

Henreiti: Tancelpma kypaenuniri biiym TakCOHOMMSCBHI, SIFHU —OMay
JEHreisiepiH Heri3re anybl mapT. OKYJIbIKTh KalTalaWThIH TalchblpMa YChIHOA,
OHBIH ayKbIMBIHAH IIBIFBIN, MaTCPUAIIBI JAMBITY, TEPCHICTY HEMECe OHBIH HETi31HC
’KaHa akKmapaT, YFbIM KYpacThIpyIbl Tajlal eTeTiH Tarnceipma OepreH >xkeH. Coin
cabakTa ICKE€ acChIpbUIaTBIH JICHTCWJIEpAiH OapJiiblFblHA JKEKe-)Keke Oaranay
KpUTEpUNJIEpl KOHE TalChlpMa MEH JECKPHUITOpPIAp Kypblaaabl. TamcelpMaHbl op
OKYIIIbl JECKpUMNTOpJapFa Kapaill OTBIPBIN, ©3 JEHIeHIH]I€ OpPBIHIAUTBHIH 0O0JIaJIbI.
VakpiT. TancelpManbl  OpbIHAAY VINIH OEpUIETIH yakKbITThl HAKThl Oenriiey.
JKyMBICTBIH asKTary MEp3iMiH TaKTara »a3blll KOWFaH OPBIHJBI. /{07 OChl yakbITTa
KYMBIC TOKTATBUIBIN, KaXX€T O0oJica KUHAIBIN ajbiHabl. OpbiHAanysl. MyfraiiM
TarChIPMaHbl Kajlall OpBIHAAY KEpEriH TYCIHIIpE/al, HEeMece TaKTara >Ka3blll KOSIbl.
Op TONKA HEMECE dp OKYIIbIFa TapaThin Oepyre Ae Oonassl. Tarnceipma OoiibIHIIIA HE
’acay KEpeKTiriH | MUHYT yakpIT Oepil TOII 1IIiH/Ee TaJIKbLIayFa 1a 001a1bl.

baramay. Kpurepuiinep MeH AECKpUNTOpIap 9p OKYIIbIFa HEMECe TOIKa
Tapatbuia el. THTEpaKTUBTI TaKTaFa IIbIFApHIN KOIOFa /1a 601aabl. TanceipMaHb

YPHIC TYCIHTEHIITIH aHBIKTAy KaXeT. (KahWTa cypay, KaWTajaTy, TOITa
TankpuUiay).« TancelpMansl TYCiHY — OHBI TaObICTBI opbIHIAYAbIH 50% penm Gekep
aiiTmaiiteiH  Oomap. Ton/xym KypamblHAa OpbIHAAQY. bepiireH TamchlpMaHbl TOII
HEMece KYI KypaMbIHIa OpblHAAQYy KakeT. OKyLIbLIapbH OyJl *KYMBICTHI TaHAAl
aNFaH peJyiaep ayKbIMBbIHZIA >KY3€re achlpraHbIFbl aypbic. MyHAa TomTarbl €3apa
MO3UTHBTI TOYCNIUIIKTI TYIBIPY VIIIH Op TONTHIH CIHKEPIH KOPIIl TONTHIH
TaHJaraHbl OPbIHABL. by crnukepil TONTHIH 631 TarallblHIayAaH dJeKaiga THIMI
0oJ1a1bl, OUTKEH1 TOI MYIIIEJIepi TOIl HAMBICBIH OepMey YIIIiH OapJiblK OKYIIBLIAPIbIH
TaJKbUIayFa O€JICeH Il KaThICHIM, CIIUKEep OOJaThIHAAN TopeKere HIbIFyFa ThIPhICAIbI.

Kapusinay. Okymbiap 3 KYMBICTapbIH CHIHBINKA TaHBICTHIPY, KOpFay YILIH
KaHIlla yakbIT OepUIreHiH alTy kepek. 1, 2, 3 munyt. XKapusay OapbiChIHAAFbl €H
MaHbI3ABI cypak: «bip Tom KopraraHJa KajfraH OKYIIbUIAp HE ICTEN OTBIPAabI?»
Kanran okymbuiap Oekep oTblpMay YIIiH onap Oip-Oipine kepi OaiinmaHbic Oepyre
TaNUBIHIATBINT OThIpanbl. O YIIIH JKapusjIayMEeH TaHbICa OTHIPHIN (THIHJAI, Kapar
OTBIpHIN), Oip TOm (Hemece Oip OKYIIbI) CYpaKTap KOKFa JalbIHIANCa, €KIHIII TOII
(HemMece OKYIIBI) <OKYJAbI3IIAnap» Oepyre  (TaHBICTBHIPBUIBIMHBIH — YTHIMIBI
’KaKTapblHA TOKTAy), ajl YIIIHII TON (HEMECE OKYIIIbI) TaHBICTHIPHUIBIMIBI Kasaii

86



KakcapTyFra OONaTBIHIBIFBI Typasbl YCHIHBIC jKacayFa JaibiHaanaasl. Erep Teprinin
Torm Oosica (HeMece TOPTIHINI OKYIIbI), OHJAa OJlapfa TaHBICTHIPBLIBLIMIBI
KOPBITBIH/bLIAY TallChIpMachl Oepiyielll, SFHU OKYIIbUIAp MYHBIH OJlapfa jKacaraH
ocepi, KkeMmeri, MaHbI3bl Typalibl €3 oiapbiMeH Oedticeni.Ochllaiiia OKyIIbIIAp TEK
MyFajiMre jkayar O0epMmeil, 63 TaHBICTHIPBUIBIMAAPHIH OYKIJ CHIHBITIKA OarbITTAMbI.
Kanran okymibutap Ja e37epiHiH KYMBICTapbIMEH oJIEK OoJiMail, HazapiapbliH
KapUSATIAHBII )KaTKaH )KYMBICKA (HEMece alThUIBIN JKaTKaH jkKayarnka) ayJaapaibl.

Kepi 6aiinansic. XKapusnay HeMece TaHBICTBIPBUIBIM aKTaJIFaH COH OKYLIbLIAp
OHBIH Camnachkl Typalibl 63 OWJIAPBIH OPTaFa CAJIbIM, KaFbIMJIbI JKaKTapblHA TOKTAJIA b
KOHE OHBI JKaKcapTy Typajibl YCHIHBICTAp Kacaiipl. OpHHE, MyHJa Kepi
OallIaHBICTBIH «CBHIHIIBUT JTIOCY» YFBIMBI ayKbIMBbIHAH IIBIKIAFaHbl Aypbic. COHBIMEH
Oipre kepi OaiiaHbIC >Kayanm OEpreH OKyIIbUIapra Maiganbl OOJIBII, OJap/Ibl
BIHTAJIAHJBIPYBl KOHE KaHATTAaHIBIPYbl Kepek. MyHma Oyl OKylibUIapAaH Kepi
OaliaHbBICTHI Kajall KaObUIIaFaHIIBIFBl Typasibl CypaFaH OPBIHABL: Kepl OaillaHbICKa
KaiiTa kepi OaiJlaHbIC Kacarty.

Kopeiteiaapinay. TanceipMa OoMbIHIIIA OCJICEHA1 SpeKeTTep askTaiabl. Exml
OKYIIbUIAp OM-TOJFAHBICKA JAEH KOWBIIN, a3 yakpITTa (1-2 MUHYT) TOI 1IiHAE HEMEce
OYKUI CBIHBINIEH TalChIPMaHbIH HOTIHXKENEpiH Tankpuiaael. Onmap Oy Tanjgayna
«Tanceipmansl Kanaidi opbiHAaAbIK? JKakchl )KaKTapbl MEH KEMIIIH TYCTaphl KaHAai?
Henikren onait 0onnbl? byn tanceipma 6i3re He Oepai? OHbIH HOTHXKEEPl KaHan?»
JIET€H CEKUJI/Il CypaKTapFa )ayan 0epyre ThIPhICYbl KepeK.

Keitne sxammbuiama «Tamnceipma opbiHIay OapbiChiHAAa HE  YHPEHIIK?»
CYparbIHBbIH OpHBbIHA «Tarceipma oOpbIHAQy OapbIChIHIA YHpPEHTeH 2 HOpPCEHi
KOpPCETIHI3» JereH Aypbic OonaThlH mibiFap. JKayanTel 2-4 ceilieM apKbLibl
TYKbIpbIMJIaca Kajail 6onaaesi?!MyHaail TanicblpMaHbl epTe OepreH OpbIHABI, COHA
Oasia cabak COHbIHJA HE YHPEHIeHIH 2-4 ceillieM TOHIpETIHe KOPThIHABLIAN Oepe/i.
CoHbIMEH KaTap aJaMJapMeH KapblM KaTblHAC TOCULAEPIH, TYPJl QJIEYMETTIK
TONTapja >KYMBIC ICTEy JarAbUIapblH MeEHrepell. MoTIHMEH JXYMBIC jKacayra
apHaJIFaH CTpaTerusyiap, aram auTKaHIa «IKWATCO, JKUrco -2, MHceprt, oWaHbIn
OKy» Tarbl 0acka CTpaTerusuiap apKbpUIbl OKYIIBl TEK j>KaHa aKmapar ajblll KaHa
KOWMaMbl, MOCEJICHIH HETI3T1 TYHIHIH TaybIl, TaKpIphI OOMBIHIIA O KO3Fam, €3
OeTiMeH OUTIM amyra OeJICeHAUTIrT apTaabl, ©3 MiKipiH opTara camaabl. OKymIbLIap
TOMIIEH >KYMBIC XKYpPri3yre AariblaaHaabl. AJl Ka3bUIbIM CTpaTETUSIIAPBI, «EpPKIiH
’Kazy, 5 MHMHYTTBIK 3CCe, JKOJ KaJJBIpBINT >ka3zy, O6ec — Oec — Oip» CHAKTHI
CTpaTerusijiap apKblIbl OKYIIbI OCpUITeH TaKbIPbI OOMBIHINA ©31HIH MiKIpiH, OMbIH,
nonenaepid xazabl. Kepek ke3iHje TakpIpbill OOMBIHIIA YCHIHBICTAp Kacar, 0oJxKay
Kacayra MYMKIHIIK ananpl. backa mikipaepai ceiHaiabl. OKyIIbl OChI CTpaTerusiap
apKbUIbI ©37IEPiHIH TaHBIMIBIK KY3BIPETTUTITH dambiTanbl. [likipramacka apHajaraH
«KyOou3M, Ooipkay TaONMIIAChl, CEMAHTHKAJIBIK KapTa, *KYMIIEH o Oesicy» T. O.
CTpaTerusiyiap apKbUibl OKYIIbUIAp ©3apa MmiKipTaiac, IMCIyT, 1e0at Kyprizy apKbLibl
©3 OIJIapblH aWTHIN, OHBI JANIENACYAl YHpeHenl, OacKamapblH MIKIpIH ThIHAAN
ouneni. Tonmen, >KymmeH, >KEKe >XYMBICTap XYprizy OapbIChIHIA ©3apa KapbiM —
KaTbiHacTa Oosagpl. OKYHIBUIAPABIH — IIBIFAPMAIBUIBIK  KY31peTTiTir, KaOijeTi
aptazpl. TamcelpmMa OpbIHAAY OapbIChIHIA CYpPaKTapAblH alaTblH OpPHBI €peKIIe.
CypakxThl cayaTThl KOO 1a oHep. JKorapbl IEHIeiIl CypakTap apKbUIbl ajaFad OLTiM
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TeKcepin, OallaHbl CHIHU oOWjayra >kereneyre Oomanbl. COHFBI yaKbITTaphl CYpak
TYpJsiepiH biaym TaMKCOHOMUSICHI HeTi31HAe Oblai KIKTEI XKYP.

Kapanaiieim cypaktap — HakThl ¢aktinepai Outyai Taman eremi. Kim? He?
Kaman? Kaitna? neren cypakrapra kayar 0epy/ii Cypauibl.

AHBIKTaFBIII CYpaKTap — OKYIIbUIApFa alifaH aKMapaTThl o] MOTIHAETiaeH
€MeC, OKBIFaHBIH TYCIHIN, OOBEKTIIEPAl CaJBICTBIPY, HETI3r1 HJESHBbl aHBIKTAY
MakcaTbIiHJa KoWbLIaAbl. «MeHIH TyciHreHimiie,», «Ci3al aypbic TYCIHIIM 0e?»
JIET€H CHUSIKTHI CYpaKTap.

Tannay cypakrapsl /uatepnperanus/ OKynibUIapra ajFad aKnapaTThl TYHCIHIII,
OCBIFAaH YKCac JKarfaiiapjia KOJIJIaHy, MOCeNeNiep/l IIenly KOJJapbhlH Taly
YCHIHBLIAABI. MOTIHTE WHTEpIpeTanus >KacaTy apKbUIbl 013 OKYIIBLIAPABIH TYPi
MIKIpJIEp MEH OPEKET CEOENTEPIH TYCIHY JaFABICHIH KaJIbIITACTHIPAMBI3.

[IprrapManIbUIbIK KYMBIC:

- OKyUIbLJIapFa akMaparThl ILIAFbIH OeJiikTepre OeJil, OHbIH KYpPbUIbICHIH
AHBIKTAY TAIICHIPBLIAIBL;

- OKYIIBUIAp TYPJIi Ke3KapacTap bl TAIKbLIAI, «HETe?» MereH CYpaKka Kayar
13/1eM, KbI3BIFYIIBUIBIKTHIH CEOENTepiH aHbIKTam, anraH (QakTiiepi OoMbIHIIA
KOPBITBIH/IBI KacCahIbl;

- OKyIIbUIAp MEKTENTe OKBIN JKaTKaH MaTepuaJl MEH IIbIHAWBI eMip
apacblHIarbl OallIaHBICTBI Kepel, Oyl JEreHiHi3 OKbITY YpIICIHE OJIapIbIH
KO3KapachlH ©3repTyl MYMKIH;

- OKYIIIbUIApFa OWMJIaHy MEH Talljay >KaHa YFbIMAAp/bl TYCIHYIe€ KOMEKTECE/Ii:
«Ci3 kayaii onnanceI3, He 6omaaei?y, «Here oceiHmait 6oiKaM KacaabiHbI3?», «byi
menriMre Kama kenniHiz?», «Here Oymait Gonawi?», «OHBI Kajai gonenmei
anacoi3?», «Jlomen peTinje Here OChl MbICAIIAPIbI ATABIHBIZ?)»

[IpakTukanbk cypakrap:

- 3epTTeyre HEri3AeNreH KOphIThIHbI IbIFapy cypakrapsl. [llareiH Oemikrepal
OIpIKTIPY apKbUIbI KaHA HOPCE ajly TaIlChIPbLIaIbI.

Moceneniy 1mienrimi, OKWFaHBIH ©pOyiH OoJpKay CHSAKTBI —TarchkIpMaiap
OpBIHAANIAbI. «ACTaHAHBIH ayachl MCH AJIMATHIHBIH ayachl HEMEH €peKIIeIeHe 1 ?»,
«Ci3aiH OMBIHBI3IIA, OHJAN epeKIIeNiKTep Here OaitnanbicThl Oonaapl?» «Hemikren
»KaHa Oarmapiiama OypBIHFBI OaFapiamMara KaparaHaa THIMII?»

Bbara Oepy cypakTapsi:

- aJifaH akmapatka Oara Oepin, eMipMeH OalJaHBICTBIpA OTBIPHIN, IIKIP
O1ipe i, YChIHBIC sKacaipl, Oenriil 61p Ke3KapacThl KOPFauIbI.

- Kanaii oitnaiiceinap, speker aypsic na’?

- He icTey kepek emi?

- by aknapatThlH MaraH naiaacel KaHgam?

- He ymrin Oys1 Mbicai KenaTipiiaren?

Cabak OapwIChIHIAa KapamailbiM cypakTaH Oactay MiHAeTTi emec. Kypmeni
CypakTapra »ayam Oepe OTBIPBHIN Ta OKYIIbUIAp MOJIIMETTI Kajail MEHTrepreHepiH
TaHBITA AJIaJIbI.

XKanapteutran Ma3MyHAaFbl OardapiamMaza oOWjlay JaFIbUIapBIH  JaMBITY
MaKCaThIH/Ia JIOTUKAJIBIK OWJIay OTEpalFsUIapblH Malganany THIMAL SJICTepaiH Oipi
Oomnpim  TaObUIaAbl. JIOTMKANBIK OWJIAyIbl KaJBIITACTHIPYJAAFhl HETI31 JaFablaap
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aMEepUKaHJIbIK TICUXOJIOT, OKBITY dficTepiH 3epaeinereH biaym benmxamunnin «binim
Oepy MakcaTTapbl TAKCOHOMMUSICHD) €HOETIMEH YKcac.

biiym OolibIHIIIa OKBITY — OYJI MPOLIECC *OHE OKBITYIIBLIAP OKYIIbLIAPIbIH
KOMBUIFAaH MAaKCaTKa JKETyre bIKMal eTeTiH cabak MeH TarchipMaiapibl AailbiHIay
opekeri aen ecenrteni. b.biayMHbIH OutiM  Oepyneri MaHbI3IABI  YJeci oiinay
OpPEKETTEpIHIH JEHrehepiH YChbIHY, SFHU (akTuIep/l KapanabiM >KaHFBIPTYAaH
Tajjay JkoHe Oaranay, SFHU Kypei AeHTeliHe ®KeTKi3y OO0JIbIN TaObLIa IbI.

b.briym 61371H oiinaybIMbI3Ibl KYpJEIUIIKKE Kapal aiTel JeHreire Oeiyre
6omazap! aen yebas (11-cyper):

Oaranay
KUHAKTAy
Tanjay
KOJIJaHy
TYCIHY

oy

11-cyper. birym TaKCOHOMUSICBI

biyMm  TakCOHOMMSICBIH OKY TMpOLECIHAE HOTHXKENIl  KOJIJAaHy  YUIIIH
KOCTIapJaHFaH JUJIAKTUKAJIBIK MakKcaTTap HaKThl alkbpiHAanmy Kkepek. Cabakra
KYTIJIETIH HOTHXKENEp OKYIIbl dpeKeTTepiHe Herizaeneni. biyM TakCOHOMUSACHIHBIH
eHIMII (CKOFaphl) JAcHIeil «Oarajay» OapiiblK JEHreujepAal KaMTHIBL. OCTTe
MYFaJIIMJIEp OKYIIbUTIap O1TIMIH TEKCEepy YIIiH cypakTap Kosabl. CypakTapiblH YHEMI
OlTy, TYCiHYy JEHreiiHeH acmail Kadybl OKYIIBLIAPIbIH IIbIHANBI KbI3BIFYIIBLUIBIK
Ce3IMJIepIH, OKYIIbUIAP/AbIH CHIHM OWJayblHA BIKNAT eTe anMaiiabl. COHIBIKTaH
OKyIIbUTapFa OeplNeTiH Cypakrap aiJblH-ajla HaKThl TalChpMaiap apKbLIbl
JNalbIHIAJIFAH KOH.

brym maxconomuscel Ootivinua manceipma O0aublHOAyoa Kejeci maceneinep
ecKepinyl muic:

v\ TamcelpMaiiap HaKTBUTbI KAMTAaMachl3 €TiIyi YIIiH KbICKa OOJTyHI;

v\ TancelpMa Ma3MyHBIH/IA JYPBIC €TICTIKTEPIiH KOIIAaHBLIYH;

v\ KYTIJIETiH HOTHKENEpIiH Oaranayra HKeMIi OOybI;

brnym TakcoHOMHSCHI OOMBIHINIA «AJKAIUEH KOMIPCYTEKTEp» TaKbIPhIObIHA
JaWbIHIANIFaH TarcblpMaiap/bl TajaAay YJricl YChIHBUTAIbL:

JarabLiap AHbIKTaMa (eTicTiKTEp) OKyuibl ic-opekerti
biny bepinren xaHa TYCIHIKTI ¥y, ecke | OKyuibuiap JTMEH
ycray, OYpbIHFBI OUTIMAI  €CKe | KOMIPCYTEKTEPIiH JKaJIIBI
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Tycipeni. dbopmynaceH ecke mycipe
OTBIPBII Oerici3 3aTTBIH
(dbopMynacelH aHBIKTa bl
Tyciny XKana  marepuannma  OepineriH | JlueH — kemipcyTekrepae — KOC
OuTiMAl TYCiHYy, ©3iHIIe TYCiHY | OailIaHBICTHIH OpHBIHA
Hemece 0oynkaM xacay. OalaHbICTBl HOMipaeldi, COFaH
OallTaHBICTHI aTay KepeK EeKEeHIH
tycineni, [, II, III, IV kemiprex
aTOMJIAPBIHBIH EpeKIIeTITiH
MycCiHOipeoi.
Kongany Kana Oumimmi Toxipubene, srHU | BypeiHFbl  OlmiMaepl  HeriziHzE
HAaKThI )KaHa KarJaiira nanjganany. | Kaxer dbopMmynanapsi
namuodanansin, — €CeNTIH  IIaPTHI

OOHMBIHIIA JMEH KOMIPCYTEeKTiH
(GopMyIachlH aHBIKTAHIbI.

Tannay (ananusz)

AnFraH OUTIMII XKIKTEY, capanay, eH
Heri3ri TYWiHAI JoHIH Oewim ana
Oimy. SrHm, OyTiHai OeiikTepre
KIKTEY apachIHIarbl OalIaHBICTHI
alKpIHAAY, T.C.C.

Bepinren KOCBUTBICTAP/IBIH
XUMUSITBIK KaCHETTEpiH
canvlcmvipa  OTBIPBIN, MYMKIH
OOoJIaThIH peakIusl TEeHJCYJIEPiH
asIKTaUIbI. XUMUSIIBIK
peaKIUsIHbIH KYpy

MEXaHU3MIHJCTI epeKuleniKmepin
Kepcemedi, 0anenoeuoi.

’Kunakray (cuHTE3)

Keke OemmekTepeH, napa
YFBIMJIApIaH TYTaC JYHHE XKacay
(>KaJKBIIaH JKaJIIbIFa).

Kapacteipran  KOCBUIBICTap IbIH
KYPBUIBICBI, XUMHSUIBIK KaCUETTEPI
OOMBIHIIIA alran oumiMIepin
orcunakman, A xoHe b 3arTapbiH
Tabapl.

baranay

JKana y¥pIM, KaHa MaTEPHUAIIIbIH
KYHBUIBIFBIH, KEPEKTITIH aHBIKTAY,
naeiMaay.

Ecenrig IapThI OoiibIHIIIA
OyTalueHHIH KeJeMIiK YJIeCiH
Tayblll, MaHBI3bl, KOJIAHBLIYHI
TypaJbl 63 OUIaPbIH AUTA]BL.

XKywmbic gontepinae OepiireH TarncelpManapAblH Ma3MyHBbI:
Nel sxaTThIry (9p AypsIc kayamn - 0,5 0amn)

Kypamebinna:

a) 6 KeMIpTeK aTOMBI

oap,

06) 26 cyrek arombl Oap

NKaUEHACPIIH MOJICKYJIAIBIK (POPMYIAChIH KYPACTHIPBIHIAP.

a)

6)

Ne2 karThIry (9p aypsic :xkayan — 0,25 6asr)

TemeHne KypbUTbIM (popMyTanapbl KEATIPUITEH KOCBUIBICTAPAbI XaIbIKapaiblK
aTay >Kydeci OOWBbIHIIA aTaHaap. «9» HYCKAachiHAa OEpIreH KOCBhUIBICTA Helle
OIpiHIIUIIK (©), eKIHIIUIK (O), yurHmmk (A), TepTiHIUIIK (¢) KeMIpTEK aTOMAAPHI
0ap eKeHIH KOpCEeTIHIED.

A)CH3;-CH=CH-CH=CH,

9) CH,=C-CH,-C=CH;

CH;

CH3

90




B) CH,=CH - C = CH,

CH;s
B)CH;-C=CH-CH-CH=CH,

CH3 CHZ - CH3

Ne3 xarTeiry (2 6amn)
Juen kemipcyrerinae cyrek memmepi 10%, an aya GOWBIHINIA CATBICTHIPMAIIBI
THIFBI3NBIFH 1,38-re TeH. J{ueH keMipcyTeriHiH (OopMyITachlH aHBIKTaHIAP.

Ned xatteiry (op0ip aypsic TeHaey - 0,5 6amr)

byraauen — 1,3 MbIHa 3aTTapAbIH KaliChUIIApPbIMEH OpPEKETTECE/i:
a) Opom;

0) OpomcCyTeK;

B) MBIDBIIIL

r) cyTek?

KypeTiH peakius TeHACYIEepiH Ka3bIHIAP.

a) Br, +
6) HBr +
B) Zn +
r) H2 +

—
—
—
—

Ne5 xatteiry (apOip AypbIc xayan 2 6ai)

Bepinren aitHanbIMIbI JKy3€re acblpyFa MYMKIH OOJIaThIH peakius TeHACYIepiH
asbll, A xoHe b 3aTbIH arangap.
Omunen —25A—" > 5 — 6ymaouen — 1,3
A - b-

No6 sxatThIry (5 6amn)

BpoMabl cy Ky#bUIFaH BIABIC apKbUIBl KYpaMmbiHAa OyTaJueH KOcmachl Oap
xomemi 2 M (x.x.) Oyran eTki3inal. Hotmxkecinme OyTaH KoclajaaH Ta3apibl, aj
OpoMIibl Cy KyibUIFaH MeaMeKTiH Maccackl 108 r ecti. bacrtamkbel Kocrajarsl
OyTaJlMeHHIH KOJIEMJIK YJIEeCiH ecenTeHaep. byTaaueHHIH MaHbI3bl, KOJAAHBUIYHI
TypaJibl ©3 OMJIAPBIHJIBI AU THIHAAD.

Bepinin oTeipraH XyMbIC OKBITYyAbl Oaranayra OarbiTTanFaH. Erep Oaranay
MakcaThbl Oara Koo, cepTu(UKaTTay HEMEece OKBITYbIH aliFa *KbUDKYBIH TIPKEY YIIIH
OKBITY KOPBITBIHJBICHIH IIbIFapy 0oJica, OHAA ©31HIH (YHKIUACH OOWbIHINIA Oaranay
KUBIHTBIK OOJIBITI TAOBIIAIbI KOHE KEHJIe OHBI OKBITY/IBI Oarayiay Jer aTaiibl.

biym Takconomuscel OoWbiHIIA «Mainapy TaKbIpblObIHA JTalibIHATIFaH
JEHIeHJTIK TarChIpMaliap/ibl Tajiiay YJIrici:

eKIHII JomnTepae OepuireH TanchipMasiap biayM TakKCOHOMMSICBHIHBIH HET13r1
narabUiapel OoibiHIa «A, B, C» neHreiinae TontacTelpbuibin Oepiai (15-kecte).
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15-kecte - «Maiinap» TakpIpplObIHA JaWbIHIAIFAH JEHICWIIK TarchlpMaiapibl
Tanjaay yarici

KerticTik 1eHremi JarabLiap OKyubl ic-apekeri

A biny, Tyciny Maiinapasiy KypaMmbIHa KipeTiH
TTUIEPUATEPIIl ecke mycipe OTBIPHIN TabaIbl,
dopMynacklHIaFbl €pEKILIeNIKTepiHe Kapaid
JKIKTEN, TYCIHIIpEIi.

B Konnany, Tannay buonorusmblk  MaHBBBIH  OUTIN,  TYCIHIM,
OMIPIIIK KOKETTUIITIHE Kon0aHaovl. MalabiH
KypaMblHa KIpeTiH KapOOH KBIIIKbUIAAPBIH
manoaii OTHIPBIIN, CYWBIK HEMECE KaTThl 00Ty
ceOenTepiH TyCiHIIpei.

C XKunakray, 6aranay | Takplpbinm  OOMBIHIIA  alFaH  TEOPHSUIBIK
OUTIMACPIH JrcuHaKman, eCeNTepiH KkayaOblH
Tabangpl JKoHEe JkayaObl HeTi3iHae Typii
MYACLIPLIMOAD Kacaipl. Kynnemnikri
naijaJaHblIaThIH TaramMIapIbIH
KYHapibIFbIHa  Oaea  Oepeni.  ApTBHIK
CaJIMAaKTBIH JCHCAYJIBIKKA 3HSHBI TYypajbl
0a/en0ep KenTipeai.

XKywmbic gontepinae OGepuireH TarncelpManapAblH Ma3MyHBbI:

A — nenreiii (0iy, TYCiHY)
Nel — sKaTTBIFY

C,5H;,COOH CsH,;;COOH C,6H33:COOH C,7H;35COOH

CeH,;COOH C,7H5;COOH C,;,H5,COOH C,7H,COOH

bepuiren  KbIIKBUIIAPABIH  IIIIHEH T[JIIMIEPUATEPAl TY3yre KaTbICaThIH
KBIITKBUIIAPABI TAybIll, TOMEH/IEC OCpUIreH KecTere >KIKTen jka3. KeImKbpuiaapIbH
aTTapbIH aTa.

Kanbiknaran ATaysl KaHBIKKaH KbIIIKBLI ATaysl
KbIIIKBLT

B - nenreiii (KoJaany, Tajnjaay)

No2 KaTThIFy

MaiinapablH TaOurarra TapaidyblH OEpUIreH CypeTTepAeH arperarThlK KyiliHe
Kapail TonTacThIpbIN KepceT. MalIpIH CYMBIK HeMece KaTThl 601y ce6eOiH TYCIHIIP.

Ne Maiinapabin TaOUFaTTa TApATy ArperarThIK Kyiii

KO3/1epi 00HbIHIIA CypeTTep CyiibIK | Kartbl

92




KayaOwr:

Ne3 kaTThIFy

MaiinapaslH  OuoNorusiIbIK  MaHbI3bl  KaHnan? JKayaObIHbl
«OpMeKII» cbI30achiHa TOITHIP.

C - nenreiii (xuHaKrTay, 6arajay)

No4 xartbiry

Mekten okymbiiapel Toymirine 10500 xIx, anm crymentrep 12600 x/[x
SHEprust Kymcanipl. Mekren oKyuiblapsl o1 sHeprusHbiH 3071,2 kJ[x 3HEpPrusicbiH
TOYMIKTIK KaOBUIIAUTBIH MalbIH TOTHIFYBIHAH XYMCaWbI, all cTyneHTtTep 3954,17
K/’ dHEprus »KyMcanipl.

Tanceipma:

a) MEKTEN OKYIIbUIAPbl MEH CTYJEHTTEPre TOYJIriHE KaHIla I' Mail KaxeT?

9) TOYJNIKTIK KaOBUIMAWTHIH MaWIbl TUIPOJU3NIEYTEe KAXET CYJIbIH MeIepi
KaHpgaii?

0) KakeT MaliJIbl KaHall TaraMJap/aan aiyra keHec oepecis?

No5 xarteiry

AJnlaM TOyJIKTIK Tamak panvoHbiHAa 80 r Mail KaObUIIAWIbl KOHE TOYIIKTIK
sHeprus xxymcay mesmepi 1995 kJx TeH.

Tanceipma: ecenTiH IIemriMi OOWMBIHINIA KaHJalW TYXKbIpbIMIaMa »Kacayra
oonaan?

XUMHSL — >KApaTbUIBICTAHY IMOHJEPIHIH I1IIHAE TEOPUSIIBIK-IKCIIEPUMEHTTI
FBUIBIM. XUMUS MOHIH OKBITYJAa XUMUSJIBIK SKCIIEPUMEHT OKY YPAICIHIH KypaM/bl
Oemiri  Oonbil  TaObUIAAbl. XHUMHSUIBIK SKCHEPUMEHT KYPrizy OapbIChIHAA
OKYIIBUTAPIBIH ©31HAIK JaMybl, XUMHUSFa JCTCH KbI3bIFYIIBUIBIFBI apTabl. X AMHUSITBIK
AKCIIEPUMEHT OpbIHAANYy OapbIChiHIAa OalKalFaH XHUMHSUIBIK KYOBUIBICTAD MEH
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ypaicTepai TYCIHAIPY Ke31HIe OKYIIbIFa XUMHSUIBIK OUTIK TIeH JaFabl KaJIbIITaCybl
Ky3€ere acajpl.

Mpicanbl  8-chiHbiTa «OTTETiHIH KACHETTEPIH 3epTTey»  3epTXaHaJIbIK
TOXKIPUOECIH KYPIi3reHJie KBIKbULIBIK OKCHUITEPIIH >KOHE HET13[1K OKCHUITEPIiH
aJIBIHY JKOJIIapbl MEH KaCHUETTEPl Typasibl aMThIN, 3epTXaHAJIBIK TOKIpHOere KakeTTl
Kypas aOJbIKTapAbl AaiibiHAan any kepek. OFaH KaKeTTi *KaOJbIKTap: €Ki KYTHI,
KbI3ABIPFBINI  Kypas, CipiHKe, KacbhlK, COUpTIIaM. PeakTuUBTEepJeH: KYKIpT,
muctuibaenrex ¢y, NaOH, nakmyc, dheHondTaneis.

Enai xyTeiHBIH OlpeyiHe AMCTHIBICHTEH CYyIbl KYWBIN, OHBIH YCTiHE 1-2
TaMIIbl JJAKMYC €pITiHMAICIH, an ekiHm KyTteira NaOH-iH Kyiibin, OoHBbIH ycTiHE 1-2
TaMIibl (peHondTaIeiiH epTiHIAICIH TamMbI3aael. Kacklkka a3 medriepae KyKIpTTeH
CaJIBITI aJIbITl, OHBI CIIUPTIIAMHBIH KOMETIMEH *araibl. OChI )KaHBIM TYPFaH KYKIPTTCH
JaKMyC epiTiHiciHe, ¢eHon]TaleH KOChUIFAaH HATpPUM THUAPOKCHII EpITIHAICIHE
caiblll, ThIFbIHAAN ka0y Kepek. OKymbuiap ToxipuOeHi Oakpuian 0ok,
TONTEpIIepiHe pEeaKIusl TEHACYIH Ka3ybl KepeK.

«XuMHSD) TTOHI KOpIIaFaH OpTa Typasbl FRIIBIMH KO3KapacTapabl, SKOJIOTHSIIBIK
MOJICHUETTI JKOHE JKEeKE TYJIFara TOH OJICYMETTIK KYHIBUTBIKTAP/bI KAJTBITTACTHIPAIBI.
Xumus cabakTapblHIA TIIOHI SKOJOTHSAMEH VINTACThIpyda Oacka IoHISPMEH
OaiimaHbICTBIpa OKBITYFa Oaca Hazap aymapy kepek. KopimaraH opra MmoHI XUMHSA,
ouosiorusi, (¢usnka, reorpadus CHUAKTHI TOHJIEPIIH aJIFbl IIAPTTapbl OOJBII
TaObLIA B,

Meicanbl, 7,8-chlHbINTapa OeopraHUKaiblK KOChUIbICTapAblH —«[lakigans
TCOJIOTUSITBIK XUMUSUTBIK KOochbutbicTap. KeH Kypambl», «Ka3akcTaHHBIH Maiimaisl
KazOamapel. MuHepanaapsl OHIIPYIIH SKOJOTUSIIBIK acCleKTuiepl», «OTHIHHBIH
KaHYbl KOHE DHEPTUsHBIH OoniHyi», «CyaplH JacTaHy ceOenTepi» TaKbIPBINTAPHIH
OTKEHJIC SKOJIOTHSUIBIK TapalbiHa aca KOHUT 06Ty KaXKeT.

7-chIHBINITa XUMHS TIoHIHEH  «KaszakcTaHHBIH  Taijgansl  KasOaaphl.
Munepannapabl eHAIPYAIH SKOJIOTUSIIBIK aCIEKTUIEP1» TaKbIPbIObIH/A, all reorpadust
noHiHae  «Taburm  pecypcrapipl  UrepyMeH  OalaHbICTBl — mpolOsemanap»
TaKbIPBIOBIHIA OpTaK dSKOJOTHSIIBIK MOceNeiep Kapamaabl. XuMUsAIa TaOuFrH
pecypcTapabl OHAIPY/IIH KOplIaraH opTara ocepiH 3eprrece, roerpadusiga TaOuru
pecypcTapapl UTEpYMEH OalaHBICTBI MpoOJIeManapabl Tajljam, IIemry >KOJAapbiH
YCBHIHA/IBI.

[Taitmaner Kazoanapapl ©HAIPY aTMocdepara TOMEHJIET1ICH ocep eTei:

- metanHbiH CH4 mipIFapbIHABUIAPBIMEH ayaHBIH JacTaHybl, KOKBICTAD MEH
KAJIIBIKTAPABI, Ta3 JKOHE MYHAWABl KAJIJBIKTAPBIH JKaFy HOTHIKECIHIE KEH
Ka30anmapblHaH a30T OKCHUATEpIHIH, KOMIPTEKTIH JKOHE KYKIPTTIH (MapHUKTIK
ra3faap/bl) OemiHyi;

- KapbepJepIieri KapbUIbICTAp KE31H/Ie, KOKBICTAPABIH KaFbUTYbIHAH OOTIHETIH
3USTHIBI 3aTTapJaH atMocdepa OyIiHiMm, KOpIllaFraH opTara dcep eTe/l.

['unpocdepara Tay-KeH KYMBICTAPBIHBIH 9CEP1 JKE€p acCThl KOHE KEp YCTI
CyJIapbIHbIH CallaChbIHBIH HalIapJIaybIHA YJIKEH 9CEP €TEe/Il.

MiHe ocChIHJall SKOJOTHSIIBIK MacenelepAl KaMTUTBIH TaKbIPbIITApAbl ©TKEH
Ke3/e XuMHUs MeH reorpadusHbl OalIaHBICTBHIPHIII HEMECE KIPIKTIPIN OKBITYFa
0oaabl.
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XuMusHBIH ~(GU3WKA TOHIMEH J€ THIFbI3 OalJlaHBICKl KOMNTETeH OpTak
TaKbIPBITITApJaH OCT1II.

Mpeicanibl, 8-ChIHBINITa XUMHUANA «XUMHUSJIBIK pEaKUUsIarbl SHEPrUSMEH
TaHBICY» OOJIIMIHJE HSK30TEPMUSIIBIK pEeaKIusiap >KbUTy OeJie JKYpPEeTiHiH, aj
SHIOTEPMUSIIBIK ~ peaklMsiap KbUIy CIHIpE OJKYPETIHIH, DJHEprus e3repiciH
OeJIIIEeKTEP/IIH KUHETUKAJIBIK TEOPUSIChI TYPFBICBIHAH 3epTTece, (PU3MKa IOHIHIES
«TepMmoarHamMuka Herizzepi» OeiMiIHIEe TEPMOJIUHAMUKAHBIH OIPIHIII YKOHE EKIHIII
3aHJIapBIHBIH MaFbIHACKIH TYCIHIIPII, KbUTY ajaMacy Ipolieci Ke3iHae ajiFraH HeMece
OepreH >KbITYy MOJIIIIEPIH aHBIKTANIbI.

FrumeiMHBIH 1aMybl (pU3MKa MEH XUMUSHBIH OQilJIaHBICKIH TEPEHICTY/IC.

Xumusi MeH (PU3UKAHBIH OPTAK YFBIMAAPHI:

Keuty addekriciH  enmiey KaKeTTUIr, H30TONTap MEH paJAHOaKTHUBTI
XUMUSIIBIK AJIEMEHTTEP/Il 3€PTTEY, 3aTTapbIH KPUCTAIIBIK TOPJIAPHI, MOJIEKYIAIBIK
KYPBUIBICHI, 3JICKTPOHJIBIK MHKPOCKOIITAP, BTy MOJIIEPi, OTBIHHBIH YHEPTHUSCHI,
KUHETUKAJBIK SHEPTUSI.

byn OeniMzme Myramimaepre oJICTEMENIK KOMEK peTIHAE >KaHapThUIFaH
Ma3MyHJarbl OKy OaFgapiamachl asChlHJIa XHUMHUS TIOHIH OKBITyjJa OuTiM
aMylIblIapAblH TaHBIMJBIK KaOUIETTEepiH apTThIPHIN, FHUIBIMU Oillay JAeHIeliH
JTAMBITYFa, MIBIFAPMAIIBIIBIKKA OayJIbIN, 3ePTTEY KYMBICTApbIHA TAPTyFa, XHMHSIIBIK
OlTiMaepal MIBIHAMBI eMipJie TaifjialaHa alyFa OarbITTalThIH OKBITYIBIH 3aMaHayH
oiC-TaCIAEPl YCHIHBLIIBI.
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3. BuliM Ma3MyHBIH KAaHAPTY asiChIHAA KBICKAa Mep3iMai kocmap AaibIHAAY
JKOHE KpUTepHaAbl Oarajayiabl YHBIMAACTHIPY OOWBIHIIA JIiCTEMEJIIK
YCBIHBIMAAP

Kpicka mep3imMai kocmap Hemece cabak >KOCMapblH JaiblHAAay OapbIChIHIA
MYFaJIiM OKYIIBIIAPABIH JKEKE KOKETTUIIKTEPl MEH €PEKIIENIKTEPiH €CKepe OTHIPHIII,
capaJiarl OKbITY TOCLTiHE €peKIle Hazap aydapraHbl skeH. Kbicka Mep3imji ykocmap
MyFajimMre cabaxkThl THIMII KypyFa kemekrecedl. On yUIiH MyFalliM OKy MaTepHallbl
MEH ca0aKTaFrbl OPEKETTI MYKHSAT 1pIKTEI alybl KEpeK. Op cabaKTaH KEHiH MyFaliM
OKYIIIbUTAp MEHIepe ajlMaraH HeMece TYCIHOETeH >KepJiepiH aHBIKTAY MAaKCaThIHA
cabakThI Tanan, pedaekcus jkacam OThIPYBI Kepek [26].

Kpicka mep3iMal >kocmap KypFaH Ke3[e MyFalliM TOMEHJIET1 YCBIHBICTap.Ibl
OacIHIBUILIKKA aj1a ajlajbl:

- ca0akThl KYpFaHaa OKy OarmapiamMachl MEH OKY YKOCTapbIHIa KOPCETUIreH
OKY MaKcaTTapblH OACIIBLIBIKKA ally;

- cabaKkThIH MaKCaThIH aHBIK TYXKBIPBIMJIAY, SFHU HaKTHl, OJIIEM/II,
KOJDKETIM/I1, IIbIHAWBI MaKcaTTap KOlo;

- OKYy »JKOCHapblHJa KOpCETUIreH OapiibIK >KaTThIFYJAp/bl, 9JIICTEMEIIK
KeHecTepi,

pecypcTapabl MYKHUAT 3epeiey;

- MYFaiIMHIH Kajlaybl OOWBIHIIA KAXETTUINHE Kapal >KaTThIFy Typi
TOJIBIKTBIPBIIBINT OTHIPAIBI.

Myramim KaFbI3 OLTIM K31 PETIHIAE eMec, OKYIIbUIAPJbIH ©3JepiHIH OKY-
TaHBIMJIBIK KbI3METIHIH O€JICeH 11 YHBIMAACTBIPYIIBICH PETIHAC KbI3MET €Tyl THIC.

Yari perinae AcrtaHa Kanacel ¢u3MKa-MaTeMaTukKa OarbIThIHAaFel Hazapbaen
3UATKEPIIK MekTeOiHiH MyFanimi ["ayxap KaObikeeBaHbIH KbICKa MEP3IM/I KOCTIAPHI
VCBHIHBLIA/IbI:

¥3ak mep3imai :xocnap 0eJtimi: Mekren:@Mb H3M , Acrana K.

Beuaim: 7.3C: Epirtinai men MyraniMHin aTbI-keHi: KaObikeeBa I'. /1.
epirimrik Karbickanaap canbl:

Kyni: Karbicnaranaap caHbl:

CobiHbIn: 7

Calak TaKbIpbIOBbI Epitinai. Epirimik

Ocpbl cadaKTa KOJ KeTKi3lJIeTiH 0Ky | epiTiH/l YFBIMBIH TYCIHY;

MakcaTTaphbl (0Ky 6aFaapjamMacbiHa | €pITIHALIEPIIH MaHbI3bIH OLTy;

ciireme) epIrimTiKKe TEMIEpaTypaHbIH dcepiH 01Ty KoHE TYCIHY.
Cabak makcaTTapsl OkyursLiap:

epITIHI YFBIMBIH TYCIHY;

epIrilTiKKe TeMIepaTypaHblH ocepiH OLTy JKOHE TYCIHY
KericTik KpuTepuiiiepi OKy1Isl MaKcaTbIHa KETTi, erep:

- epITIH/II/IC ePITKIII TTeH ePIreH 3aTThIH POJIIH aHBIKTAH
anasel,

- epIrimTIK YFBIMBIH TYCIHEI;

- epirimTikKe TeMIepaTypaHbIH dCepiH Oiel KoHe
TYCiHE;

-KaHBIKKAH KOHE KaHBIKIIAFaH ePITIHAICPIiH
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albIPMAIIbUTBIFBIH OlIe/1;

- OKYLIBLIAp KYHJENIKTI eMipAe Ke3JIeCil KYpPreH Typi
epITIHIIEP/II MBICAJIFA KEITIPE ayajibl

Tinaik makcaTrap

Oxkyviusuiap Oinenl )XoHE OpbIHIAN aNaIbl:

MIPOIIECIH aybI3Ia CUNaTTal OlTy

KenTipin OyJIaHIbIpy, €PIrimTIiK

- TaKbIPBINT OOWBIHIIA AYPHIC JICKCHKAHBI MTaliJalIaHy
JKOHE aca KaHBIKKAH epITiH/Ii/Ie KPUCTAIIBIH 6Cy

[ToHTe KATBICTHI JTEKCHKA “KOHE TEPMHHOJIOTHUSI.
CyJIbl, CYChI3, EPHUTIH, €pIMEUTIH, KAHBIKKAaH, aca
KAaHBIKKAH €pIireH 3aT, epiTKilll, epiTiH/li, KPUCTAILI,

KyHABUIBIKTAPABI 1aPBITY

XUMUSITBIK TEPMUHACPTI KOJIAaHY

Fouibivu oiinay, Tij1 MOJICHHETIH KAJIBIITACTHIPY,

bimimnenn pecypcesr (4 6et)

[TpakTukansik sxyMbIc No6

OKBITY MaKcaThl: epirilTiKKe TeMIIepaTypaHblH 9CepiH OLTy jKoHe
TYCIiHY.

Kypain- »abaplkTap MeH peakTuBTep: ¢y, Ty3;, Ty3,, cnapk,
TeMIepaTypajblK JaTYHK, KYThl KbI3BIPFBILI, CBIHAYBIKTAP,
CTaKaHAap, XUMHUSJIBIK KACBIKTap MEH LIBIHBI TasKIIajap.

Kympbic GapbIChI:

1. chIHaybIKKa 20 MJI Cy KYIO.

[TonpanbIk OaiinaHbIC. buonorus
Bbacrankm! 0is1iM 7.2A KapanaiibIM XUMUSIIBIK peakusIap
7.2B Xany peakuusiiapsl
Cabak 0apbIchI
CabaKTbIH Cabakrarbl ’KOCTIAPJAHFAH icC-opeKeT Pecypcrap
JKOCTIApJIaHFaH
Ke3eHjaepi
Calax | o 1. OxymbuIapabl TYTeHAeT, cabaKThl )KOCTIapIiam any.
ThIH ° Cabakka KOMBUIATHIH TaJaNTapAbl AaHBIKTAIl aTy. IIpesenranus
0acel | OKymIsLIap anbIHA GipHelIe KYHAETIKTi Ke3/eCeTiH epiTiHiaep
KOMBUIIIBL. JIeMOHCTpaIus peTiHe ac COJachIHbIH ePITIHIICI )KOHE
KYM MEH Cy KOCIachl TalbIHAANIbl. EpITIHIIHIH KOMIIOHEHTTEPIH
2 MMH | aHBIKTAy/bI CYPaY:
EpiTinai kannaii 3arrapaan Typaasi? Kait 3art kait 3aTta epiren?
Annarbl OepiireH epiTiHaliepe Kail 3aT Kaif 3arta epiTiiren?
BapinsIk ochl epiTiHaiaep KaHaai OenmekTepaeH Typaasl?
KecteHi TONBIKTBIPBIHIAD:
Cabax || Mon epiTiHICI
ThIH TorTi mait
OpTac || Crupr epitinmici
bl Epurin kode
CyTek nepokcui
BapibIK epiTiHIIep epiTKIIITEH KOHE epireH 3aTTaH TYpasbl. htp://bilimland.
Ownsbl popmMya peTiHze Kajlaii ©pHEKTep eaiHaep? kz/kk/content/ca
EH xeHiHeH Ke3/eceTiH epiTkim- cy. bipak Oapibik 3aTTap cyna tegory/freettopt|
KaKChl epu Oepmei . MbIcaibl, MaiJIbl TaKTapIbl KaH1an lang][2]=1&opt|
epiTKilmeH Keripyre 6onanpl? (OeH3MH, KEPOCHH, (eiipn) structurel[976]=
1&p=13&pn=6

&lesson=10488
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2. CynwIH TeMnepaTypachiH Oeriien any
3. Ty31BIH MaccachlH ©JIIIeN, Cy/Ia epiTy, MaKCUMAaJIIbI
epireHime.
4. EpireH Ty3/1bIH MaccachlH O€Nrijien ary
5. AJBIHFaH HOTIKENEP/Il rPaUKTEPMEH CaTTBICTBIPBIIN TY3IbIH
aThIH aHBIKTAY.
6. Texkcepy peTiHze epiTiHIIHI KOJI0a KbI3IBIPFBIII KypasFa
35 OpHANACTBIPY
MUH. | 7. Koceimima ty3asl epity.
8. I'padux GoiibIHIIA TY3IBIH aThIH aHBIKTAY.
Cypakxrapra xayan oep:
1. epiTiHAl HeleH Typabl? (epiTKilll, epireH 3arT)
2. 3aTTHIH EPITIIITITT KaH al KaFaaiFa Toyei?
Cabak | - cabaKThl KOPBITHIH/IbLIAY
TBIH -Y1#i TancelpMachl:
coHpl. | 1. cabak marepuaibH OiTy
2-3 2. Anam ar3achIHJAFBl €PITIHIIIEP MaHBI3bl TypPalbl KbI3BIKTHI
MUH MOJIIMETTEP KapacThIpy

Cabak OoiibiHma peduiekcust

Cabak MakcaTTapbl/OKyMaKcaTTapbl AYPbIC
KoWbutFaH 0a? OkymbapapiH 6apiasirsl OM
KOJDKETKI3I1 Me?

JKetkizbece, HETIKTEH?

CabakTa capanay IypsIC XKYpriziaai me?
CabaKThIH YaKBITTHIK KE3€HIEP1 CaKTaIIbI Ma?
Cabaxk >xocrapblHaH KaHAal aybITKynap OOJabl,

Bbyn 6enimai cabak Typaiibl ©3 miKipiHI3Al
OLIIipy YIIH MaiiiananbiHbI3. O3 cabarbIHbI3
TypaJIbl COJI KaK OaraH/a OepiireH cypakrapra
Kayar OepiHi3.

HEJTIKTeH?

JKanmer 6ara
CabaKThIH KaKChl OTKEH €Ki acTeKTiCl (OKBITY TypaJibl J1a, OKBITYpasbl JAOMIaHBIHbI3)?

1:
2:

CabaxThl J)KaKcapTyFa He BIKIAT eTe anajbl (OKBITY Typajbl Aa, OKY Typajbl Ja OHIaHBIHBI3)?

1:
2:

Cabak 6apbIChIH/Ia CHIHBIT TYPAJIbl HEMECE JKEKEJIETeH OKYITbIIAPIBIH KETICTIK/KUBIHIBIKTAPHI
TypaJibl HeHi OUITIM, Kelleci cabakTapaa Here KoHiI 0oy Kaxer?

Myramimaepaiy HazapeiHa Opan KanaceiHmarsl Nel4 opTa MEKTENTIH XUMUS
noHi myramimi JlylicenoBa CBera Fy0alomiakbi3bIHBIH KbICKa MEP3IMIl JKOCTIaphI
YCBHIHBUIABI.

CalaKTbIH TaKbIPBHIObI

Hatpwii sxoHe OHBIH MaHBI3bl KOCBLIBICTAPHI, KACHUETTEPI,
AJIBIHYBI AKOHE KOJITAHBLTYHI.

CadaKTBIH MAKCATHI

Bimimaiairi:

Hatpwuiiain neproaThIK )Xyieneri OpHbI, aTOM KYPBUIBICHI,
alllblTy TapuXbl, TaOUFaTTa Ke3eCyl MeH (PU3UKAIIBIK
JKOHE XUMUSJIBIK KaCUETTEPiH TYCIHAIPY;
JaMbITYIIBLIBIFBI:

TunTik MeTaJIT HATPUHIIH KACUETTEPIH peaKIus
TeHIeyJIepiMeH a3a Olily, JJOTHKAIBIK Oiay KaliieTiH,
TaHBIMIBIK O€JICEHIUTITIH apTTHIPY;

TopOueuiri:
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Op TYPJIi TarchipMaap OpbIHIATY aPKbLIBI
OKYIIBUIAPJIBIH OUTIMIH JKETUIIIPY XKoHE OeICeH ILTIrH,
KBI3BIFYIIBUIBIFBIH  OSITY, €HOCKT1 Oaramaii Oimyre,
CYHiICHEHIIUTIKKE,OKYIIBIHBIH IIBIFAPMAIIbIIBIK, OWIaY
KaOlJIeTIH TaMBITY, ©3 OMJIAPBIH JKETKi3e OlIyTe,
YUBIMIIBUIIBIKKA TOPOHEIEY.

KyTrisieTin HOTHIKE

-HaTpwmiinig kacuerTepin cunarrai oinen,

-O3 OeTiMeH TarchlpMaliap/ibl OpbIHIAN atabl;
-OJIEeMEHTTIH OHMOJIOTHILIK MAaHbI3bIH OlIe/];
-XUMUSUIIBIK peakLUsIapabl XKYprisim, e3repicrep Tiz0erin
OpBIHJIAN aJIaJibl;

CaldaKThIH THII

Apaac cabak, ecentep ibirapy

guicrep ChbIHU TYPFBIIAH OMJIAY TEXHOJIOTHUACHL, TONTHIK XKYMBIC,
AKT sneMeHTTepiH KOJAaHY, TUATOTTHIK OKBITY, OKBITY
YIIiH 5kK0HE OKY/bI Oaranay, KaOlaeTTi OKYIIbLIapIbl
AHBIKTAY.
Jepexkesnep Xnmus 8 ceiHbII OKYJIbIFbl M.b. Y cmaHOBa,
K.H.CakapusinoBa. Anmartsl, «Atamypa» 2016:x. «Xumus
AHBIKTaMAJIBIFBD» 9IIcTeMEiK kypHaIbl 2016-17x.
WuTepHer xerici.
Kepuekinikrep OKyIbIK, HEPUOATHIK KYie, MHTEPaKTUBTI TaKTa, Oaranay
naparel, TECT TANICBIPMAIAPHIL.
Cabak 0oiibIHIIIA MYFAJIMHIH Ka30ajapbl
Kesennepi MyrajiMHiH Tancsipma OkywbinbiH | Baranay
JpeKeTi MAa3MYHBI dpeKeTi
YiibIMaacThIpy OxyuisutapmMeH [.CinTinik metangap | MyramiMMeH
aMaHJacy, TOIKa Li, Na, K, Rb, Cs, Fr | amanmacangl,
Oeuy. [L.Tanorennep Cl, 1, | anran
Br, F dopmynanapsl
I XvuMuUsIBIK OoMibIHIIIA
(TomKa Kajai anemeHtTep Si, S, OoimiHe .
OoJIIHIeHIH Cu, Al Ca Epexme 6enri
oimy) I'Y .Kaii 3artap apKBbLJIbI TOII

Tom epexecin ecke
Tycipy

ITcuXoIOrusIIbIK
axyaj OpHary

OTTEK, CYTEK, a30T,
KOMIpTeK, TeMIp

baranay
naparsl
TapaTbUIaJIbL.
XUMUSAIBIK
TUIMCH
«Kapa xomrik» ceitneyi,
1IIiHae 9p TOMKA OuonorusMeH
©TKEH TaKbIPHII OailIaHBICTHIP
OoiibIHIIA ce3nep ybI
OepinreH, coi KaJaraJaHalpbl.

ce3epai keneci
TOIKA KyMOaKTar
TaHBICTBIPY, KeJeci
TOII KaCHIPbIHFaH

JKETEKIIICIH

caiiian ajajbl.
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HOPCEHIH HE €KCHIH
aHbIKTaYy. (CY, aya,
CYTEK, OTTEK)

Cy- epiTkil, 0JCHI3
TIPUIUTIK JKOK, €Ki
AJIIEMEHTTEH TYPaJIbl,
MeJip, Ta3a, yII
arperarTeiK Kyiae
Oomnanpl,
*KacymanblH ~— %-
bIH KYpauibl.

Aya- Taza, mniccis,
nomci3, orocuHTE3
MPOILIECi apKBLITBI
TOJIBIKTBIPBLTBIIT
OTBIPAJIBI,
Kypambiaaa 21%
OTTEK Oap

CyTek- «OKaHFbIII
ayay» JIETeH aThl Oap,
Hicci3, IOMCI3, oTe
JKeHin, 1776k

I". KaBenaui amikas,
CyJla Halap epu/i,
YILI H30TOIBI Oap
Orrek- Taburarra
eKi TYpJIi Jkaif 3aT
TYpIHAC Ke3/1ece/,
Tycci3, micci3, cyaa
Hamap epu/i, ThIHBIC
aiy, mIpy, xKany
MpoIieciHe
KaThICAJIbI,
AIUTOTPOTHSITBIK TYP
e3repici a30H Jer
aTasasl,
¢dorocunTes
HOTIKECIHIE
Ty3iIemi.

Biny.

«Ol makpIpy»
XUMUSIIBIK )KyMOaK

Meunnennen
KaJIalIBIFBIHAA
CUITLTIK MeTasaap
JIeT aTajiaThlH
BIKIIIAM ay/1aH 0ap
eKeHiH Oineci3. OchI
BIKIIIAMAayIaHHBIH 3
kemeciame 11
norepae 0ip MeTat
Typajabl, OyJ1 KaHai
MeTta?

Harpwuit nen

xKayarn Oeperi.

dopmaTuB
Ti Oaranay

Tyciny

«MarbsIHaHbI TaHy»

I Ton: Atom
KYPBUIBICHI, allIbLIY

Op Ton
ajnlapeiHa

Heckpunt
op
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TapHUXbl, aJBIHYBI aJJIbIH aja apKbLIbI
II Tom: ®uU3MKaANBIK | YJIECTIpUIreH | Tom
KaCHeTIl, KayilcCi3MiK | pecypcTapabl | Mymienepi
epexeci TaHBIII, xKayar

III Tom: MaFrbIHACHIH oepren
Konnanbuysl, aIry Kepek. OKYIITBIHBI
OMOJIOTUSIIBIK Oarajaiiz
MaHBI3BI BI

1Y tom: Taburarra Oaraaiiz
Tapaybl BI.

Koanany Toxipubenik kesen | 1.Hatpwuit men cyasr | Tommen Mapnakray,
XUMUSITBIK OPEKETTECTIPY. TYCIiHIII, Oaranay
KacHUeTTePi. Harpwuit cynbin TBIHJAIl raparsl

OeTiHe MmIbIP ajanpl,
alfHaJIBIT JKYpei. COHBIHaH Oip
Ce0e0i cyTeri OKYIIIBI
Oemnineni ne, o peaxius
JKEH1T TEeHJEYIH
0OOJIFaHIBIKTaH sKa3agbl.
HaTPUHII KaH

’KaFbIHAH UTEPII

KO3FaJbICKa

KeNTipei.

2. CiaTi TY3UITeHIH

aHBIKTAy YIIiH, Oip

TaMIIbI

benonndranens

TaMbI3aMbI3, EpITIHI

TaHKypau TyCKe

OosTadb.

3.Hatpuii kykipTnen
OpEKETTECKEH/IE OT

aJIajpl.

Ceprity coTi «Dcragera» 1. XuMHuAITBIK Exi Ton dopmaTuB
Op TONTHIH TaHOaChl KE3EKIeH Ti
JKETEKIIIepiHe 2.OKBLUTYBI KE3€eK TOIl Oaranay,
napakiasiap 3.CanbicTbIpMabl KETeKIIIepiHi | 0amt Koo
TapaThUIa bI, €Ki aTOM/IBIK Maccachl H OepreH
tontaH OipikTipinin, | 4.Banmentrimiri TarcelpManap
JKapbICajbl. 5.0tTexTi BIH

KOCBUTBICHIHBIH OPBIHIAN B
Exi Tomka cypakrieH, | opmysacsel
€Ki TomKa sxayarreH | 6.OKbUTybI
napakuiaiap 7.CanpICT.
TapaTbUIaIbL. MOJIEKYJTaJIbIK
Maccachl
8.0tTerimMex
opekerTecy
dbopmynacel

Tannay «bimiMiHAl chIHAI OKyJbIKIEH KYMBIC | OKYJIBIKTaFbl A-20amn

KOp» OKyJIBIKTarbl TaICbIPMaHbI B-3 6amn
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JleHremmix TarchIpMaIapbl JKEKE C-5 6amn
TarcelpManap JeHreinepre 0ein | OpbIHIANIBL.
OpBIHIAY tapatbeuiansl. Keneut | Kepcerinren

TYCKe A JIeHreH, OanabIK Kyiie

KachlI Tycke B OoifpIHIIIA

JIeHrel, capel TyCKe | Oaranay

C neHremu. naparbiHa

OarasiaHaJIbl.
Kunaxkray bekity KynThIK KyMBIC. O3 )XYyOBIH 206amn
TarnchlpMaliapbl JKana TakeIphII Tababl
OolipIHIIa O1p
OKYIIIbIFa CYPAFhI,
EKIHIIN OKYIIbIFa
KayaObl
yraectipiyieni, ekeyl
TaybII, JKYNTacy
KepekK.

Yiire ranceipma TancelpMa TakTanan | TakbIPBIITHI OKY. Tanceipmansl
KepceTineni, )aspin | Harpuit MYKHSIT JKa3bIIT
aTyJapsl Tajam KOCBUIBICTAPhI ainy.
eTineni TypaJibl KOChIMIIIA

aKmapar KUHaKTay.
Ecenrep xunarbiHaH
2-56; 2-57 ecentep

baranay baranay nmaparblHaH bara
KOPBITBIH/IBI OaFa KypHaIIFa
IIBIFAPaIbl Tycenai

Peduiexuns WuTepakTuBTi bacbapmax ATBI )KeHIEpIH
TaKTaJgaH JKOFapbIFa Kapai - Ka3blll, 03
KepceTieni MeH TyciHeMiH. JIeHreinepin
«bacbapmaky bacbapmak KOpCETEeIi.

KOJIJICHEH - MeH
TYCIHTE€HJICHMIH.
bacbapmak Temen
Kapait - Men
TYCiHOe M.
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Acrtana xanacbl Ne76 MEKTEN-TUIICHIHIH OHMOJIOTHS KOHE XUMHS TOHIHIH MyFaliMi
Kanuxanora Illyreina EpraaueBHaHbIH 7-ChIHBINKA apHAIFAH «XUMUS OKY IMOHIHEH
KBICKa MEP31M/I1 KOCTaphl

¥Y3ak Mep3imiai skocnapabin 0egimi: | Mekren: Actana K, Ne76 Mekren-nuuen
7.3 A XUMMSUIBIK peakuusiiap
Kymni: MyraniMHiH aTbI-keHi: Kannuxanosa [11LE.

CpIHBIN: 7 CHIHBIII Kartbickanaap canbl:

KaTtbpicnaranmap canbl:

CabdakTbIH TaKbIPBIObI: TaOuFy KBIIKBUIIAP MEH HeTi3aep. MHaukaTtopiap.

Ne7 3eprxanansik Toxiprde «EpiTiHALIEepAiH KBIIKBUIABIK, CUITUIIK OPTACHIH aHBIKTAY»

OKy MakcaTbl 7.3.4.1 -«KBIIKBUIIBIKY» )KOHE «CAOBIHIBLUIBIKY KaCHETTEp KeHOip TaOuFu
KBIIIKBUIAAP MEH CUITLIepAiH Oenriiepi 00Iybl MYMKIH €KEHIITIH OiTy;
7.3.4.2 -XUMUSIBIK MHANKATOPIIAP METHIIOPAHK, TaKMYC, (heHOIpTaTeHH I
’KOHE OJIapABIH SPTYPIIi OpTaJarkl TYCTEPiHIH ©3repyiH Oiny;

7.3.4.3 - pH mkanacel HeTi31He oMOeOan MHANKATOPIbI KOJITAHBII,
CUITUIEp MEH KBIKBUIIAPAbI AaHBIKTAN ATy

CabakTbIH BapJbIk okymbLIap 01y Kepek:

MaKcaTbl ° TaOufu KpIIKBUIIAP MEH CUITLIEPIl KOHE OJIAP/BIH KaCUETTEePiH
aTamael;

° NunaukaTop Typansl aknmapar ajaaibl

KenTeren okymsLiap 0il1y kepek:

o WNuaukarop Typalibl aHBIKTaMa jKa3a/ibl;

o Optara GaliIaHBICTBI COMKEC TYCTEP/I1 aHBIKTAMIbI

Keii0ip okymbuiap 0il1y Kepek:

° EpitiHninepiH KbIIIKBUIIBIK KOHE CUITUTIK OPTAChIH 3epTTell,
KOPBITBIH IbUTANIBI.

baranay OKyubl 0Ky MaKcaTbIHA JKeTell, erep:

KpUTepuiii . Tabufru KBIIKBUIIAP MEH CUITUIEPIiH Oenriiepin Oineni;

. XUMUSIIBIK MHIUKATOPIIAp/bl, OJapAbIH TYCIHIH e3repyiH, pH
MOHJIEpiH OlJie anajbl,

o KpIIKpLT 5)K0HE CIITI epiTiHALIepiH Oip-OipiHEH HHIUKATOP
KOMETIMEH aXbIpaTy bl YUpEHe I, 3epTTeH 1.

Tinaik MmakcaTTap | Makaia HeMece TUaior TYPiHJAET] Kayilci3AiK epexenepi kaiibl KbIcKalia
o-mikip Oinaipy.

ITonre KaTbICcThI JIeKcuKka MeH TepMuHoJorus CLIL-axicin Koagany.
Wunukarop-Indicator. Jlakmyc kara3sl- Lacmus paper. ®enondranenn-
phenopthalein. Metunopanx- methylorange. pH opra- pH medium,
epitinai-solution, 6eiirapan-neutral, GefiTapantany, KbIIIKbUTABUTBIK-
acid, cinrinimik- alkalies pl.

JAnajorka/ma3plibIMFa KasKeTTi:
https://bilimland.kz/kk#lesson=11317
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18 250 St - Mo % K Tab %S My % 1 @ Simiosd ® Lt |

e DR Kk e 1151 B y :

Hmwmmna
Wirpsraropnap
“TanchipMa

Typni epitinainepae wHAKKATOP TYCTEPIHIK Kanai ssrepeTinin
Tekcepluia.
Epitiaini, kefin sHOMKaTOpO6 TaHOaHb

HaQ (mecTHAgennas) MaOH (ce)

Kui3in opMasansipak, WPty

PercndTaneun

Metunopans

SMbelan uHAMKaTOp KAFass

IO L B iz 66| e m
https://bilimland.kz/kk#lesson=10292

(B 25 Bromsusie - Tiowr: x ' NewTap x| B wywiay %) ® siimiana x ol | O

L C | @ 3aupuieno | hitpsy/bilimiandke/ki#e: 29 & o = [

Xnmua
BelATapanTaqy peakumanapsl

pH wkanace . .

Pearent A:NaOH(c.e.) B: HCl(c.e.)

peareHT
epitiHgiciHaeri

ambeban uHaukatop
KaFasbiHbiH TyCi

peareHT epitiHaiciHin
MHAUKaTOpFa acepi

eHIM epiTiHgicingeri

ambeban uHaukarop b
KarasbiHbin TYCi cintinik

KBILK BB

Beitrapan

©HIM epiTIHAICIHIH
WHAMKATODFA 2Cepi

© 0 L 8l ele I8 nowdraniRe
[B) 250 Buommue - iowrs X | NewTan x & My %) @ simians x el | o | .
& C | & Zawmueno | hitpsy/bilimiandike/Kidiesson=10252 % £

Xumma
BeiTapanTaHy peakianaps!

2-ranceipMa

Coitnemaepai TONbIKTbIPbIHbI3.

Peakumnanap epitinginin uHaMKaTOpFa acepiH | . KpllWKbings!
cinTire Kockanaa, epitinainiy, | -— ~| kemigi. An cinTini

KBILKEUFE KOCKAHNA, ePITIHAIHIH KbIKbingbeel | - 7.
Konuentpauusnape! bipaei koiuksin, HCL, me cintiniy, NaOH, 6ipnei

Kenemaepin Kockamaa, | -- *| epiTiHai anbiHab.

90 L 8lmr

3 Tnewsrapaps A

OMbeban HHAUKATOP ... anbiHaAbl KplKpuinapasiH pH MoHi ... xoHe
HETi3AepAiH MoHI ... PH mkamace! ... KoJgaHbUIaa6I 3epTXaHaaa Kayirnci3aik
eTe MaHbI3IbI, ce0eoi ... . Kplmkpiimap Tepini kyitaipeni, ceoeoi ... .
3eprxaHana / Toxipube Kyprizy Kesinzae, 013 ...
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»KacaybIMbI3/5kacaMaybIMbI3 KEPEK/ KEPEK eMec

KyHabLIBIKTAD Oprax iCTiH HOTHXKECIHE KayalKepIIUTIK; KeKe HKYMbIC — eMip 00iibl O11iM
aiy, 63 0eTIMEH JKYMBIC OPBIHIAY KE31H/e aJdalIIbUIbIK.

IMonapanbik KapareusicTany. [lynuerany. https://bilimland.kz/kk#

OaiyIaHBIC

AJINBIAFLI 01TiM

3arTap— CYHBIKTBIKTApIBIH KaCHETTEPI.

https://bilimland.kz/kk#lesson=13831 TaOurarrany— Taburat snemerTepi.
https://bilimland.kz/kk#lesson=13806 Jlenenep meH

Cabak 0apbIChI

CadaKTbIH CalaKTbIH )KOCTIAPJAHFAH KATTBHIFY TYpJiepi Pecypcrap
JKOCTIapJIaHFa
H Ke3eHaepi
CabdakTbIH Yivimoacmuipy kezen. 11cuxX0JI0TUSIIBIK axyadt OMOebar, MEeTHOPaHX
Oacbl myz2vi3y. WHAUKATOPJApHI, IlIiHEe
7 MUHym 3 munym. «11aTThIK 11eHOEp1» apKbUIbI «AIIbI KoHE | 8§  ChIHAYBIKKAa  CipKe
TOTTI», SFHHU OKYIIbUIAD ©3i1HIH OOWBIHIAFBl Oip | KBIIIKBUIBIHBIH,
KarbIMJIbI, O1p >KaFbIMCHI3 KacueTiH aitanel. (byi | 8 ChIHAYBIKKA ac
OKYIIBUIAPJBIH ~ ©31H-631  OaranmayblHa, OYTiHTI | COAACHIHBIH
TaKBIPBINTHI allTyFa OacTanmKbl TYPTKi 001a/1b1) epiTiHALIepi,
_ b 8 CBIHAYBIKKA  CY
g 6 wﬁblnagbl. CohiHaybIK
IITATHBI.
e https://bilimland kz/kk#
2 Mumym. ’ljo'mc?l oipiry. 9Ky1HBIJIapI[HH aMIbIHA | [coson=18658
TYCCi3  epiTiHAinep — KyWBUFaH  ChIHAYBIKTAP | ByieeoronraMa.
YCBIHBUIATBI, Op OKYIIBIHBIH KOJIbIHA ombOeOan KBILIKbUTAAp MEH
WHIUKATOPBI Oepiiin, 1 ChIHAYBIKTBHI TEKCEpINl KOpy cinrinep.
ycbiHbUIaAbl. MHIukaTtop TyciHe colikec (KBI3BLI,
KOK, TycCCi3, TaHKypall TyciHe Kapail) TeMeHJerl
torrapra Oipirei. TaKbIpBINTHI anryFa eKiHII TYPTKi
Kacasabl.
1-Ton «JIakmyc»
2-ton «@®eHosdTaenn»
3-ton «UHguKaTop»
4-ton «MeTHIOPAHK»
https://bilimland.kz/kk#lesson=18658 Kpiuksiaap
MEH cinTiiep. BumeeoTontamackiH KOpCeTy apKbLIbI
OKYIIbUIAPMEH OipJiecim jkaHa TaKbIPBII, OHBIH
MakcaThl, KYTUJIETIH HOTHXKeC] ambliaasl. baranay
naparbl TapaTbUIAJbL.
CabakTbIH OkymptapAblH ~ OKBUIBIM  JAaFABICBIH  JaMbITy | OKYJBIK,
opTracsl MaKcaTbIH/a OKYJIBIK MOTIHIMEH >XYMbIC jkacamasnsl | https:/bilimland.kz/kk#
33 munym xkoHe wmoTiHAeri Herisri TepmuHaepai CLIL-aaici | lesson=11140
apKbLIbI (TepMuHACPAIH Ka3akIlla-opbICiIa- | Ximiya estestvennaya
arpUIIIBIHING aTaynapbiH) «Muowsly cypemi» 20icin | nauka Xumus
KOJI/IaHBII JKaHA TAKBIPBINIIECH TAaHBICAIBL 3epTXaHACHIH/IAFbI
Ne7 3epTxaHaJIbIK TIKipuoGE Kayimnci3iik epexeci. 5
https://bilimland.kz/kk#lesson=11140 oer
ximiya estestvennaya nauka https://twig-
beiine scazoa kepcemy apkviivl Kayincizoik bilim.kz/kz/film/acids-
epeosicecin ecine mycipeoi and-alkalis-part-1
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Epitingiiepain KbIKBUIABIK K9HE CLITLIIK
OpTacChIH 3epTTey
https://bilimland.kz/kk#lesson=11318 pH mkamacer
2-3 Get. pH mkanacbIHBIH alIbLTybl, OelHEKa30aCchIH
KOpY apKBLTY THIHJAIBIM IAFKbICBIH KABINTACTBIPY.

» 1 5 My 5 ® s
v TN o i @

8 0 it e % B

L EY

HiH eHrizl

600 D 8(=e(e]5]

BeiiHexka30aaaH KeiiiH THIHIAJIBIM JAFIbICHIH
TeKcepy YILIiH TanchbipMa OpPbIHAATY:

E o waperacgups ol

@ o sse - Mow: X

€ 2a

1-rancetpma

Bepinren epirinainepaik KaRCHCH...
eH Wyt Kb e woyurti el

pH =3 & epirinaic pH = & A epirinaic

pH=1 B epivingic

pH =6 € epiriugici

B0 D 9z @le|2] B9 pewbralins I
MakcaTbl: KBIIKBUIABIK, HETI3OIK  OpTajapabl
WHIUKATOPABIH TYCIH ©3repTyi apKbLIbI

aHBIKTAayIbl YIUPEHY.

Kypangap MeH peakTuBTep: mpoOHMpKamap, MITATHUB,
Hatpuit ruapokcu/i, meic (II)

XJIOPU/I, TY3 KBIIIKBUIBL, CY, TaKMYyc, (heHondTanenH,
METUJIOPaHX.

Kymbic 0apbIchI:
https://bilimland.kz/kk#lesson=11318
TancelpManapblH )KeKe KOMITBIOTEP/IE
KaJIBIITaCTHIPYIBI OaFrajiay TalchblpManapblH
OpBIHJIAY:

B 266 Benauann <Ry ' e,

o

€ €| @ Tawmmenn | niapes imiandi e 3 e a

| =

1.2 .8

EEED

456 789101112131

am
_

Wikana pH

©00 L 8k © € |
3epTxaHaabIK TIKipuOe ’kacay. Op OKYIIBIHBIH
annupiHa Oenrici3, Tycci3 3 CcTakaHJarbl epiTiHIl

B8 nowssacaps nl

Keikpuigap sxone
cirrinep-1.
https://bilimland.kz/kk#
lesson=11318 pH
IIKajackel 2-3 OeT.
https://bilimland.kz/kk#
lesson=11317
WNunukatopnap
https://bilimland.kz/kk#
lesson=10294
Oxkcuarepain cyMmeH
opekerTtecyi. 3 Oer.
https.//bilimland. kz/kk#l
esson=9269
Bupmyanowv 3epmxana
pH wkanaco
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Oepieni. OpTypili MHANKATOP Karaszaapbl Oepiyie.

bepinren  3aTTapAblH  KBIIKBUI,  CIATI, CyFa

MHIMKATOPJIapAbl SCEP €Ty apKbUIbl KECTEH1 TOJITHIPY

apKbUIBI  JKa3bUIBIM  JIaFbUIAphIH  JIaMBITyFa

Tarceipma oepiiesni.

HNuaukarop WNuaukaTopasiH Tyci
aTaysl

Bbeiirapan | Kemmkeur | Cinrimik
opTa opTa opTa

Jlakmyc
®denout-
¢dranenn
Mertuno-
paHx

https://bilimland.kz/kk#lesson=11317

NunukaTtopnap. KanemracTeipyiisl 6aranay
TarncblpMaiapsbl:
(] ®B wywe

Typni ephinainepne uauKkaTop Tycrepiuis xanak eareperiuin
TeKcepiNiz.
Epirivgaiei, KeHiH HHIMKATOPAM TaRAARA.

{AncTunaesres) OH (ce)
KIS0 OPMERATIBPIK, Uit pbitt

Denandraneiy

Memnoparo

BMBEGAN HHAMKATOD Karaskl

Tasipube narioxenepin xepce

MHAMKSTOP: Kui3bil Opamkanbipa 1

. \I l”\.. |

TV KIS AHCTHAREHTEH CY HATPHH FHAPOKCHAT

Vinamxarop: Senondrane

A.Hran 61.]11M)11 eMlpMeH 6annaHLICTLIpy

(i Bt Ny X x {2 x e
&

» B 0000/0025

B8 iowPsanips
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Kenecl sarapasi eynbi epirinaizerl nnwaropra acepl kai

cintinik

TNiwon T ‘ Faananean Hatpwn
WIS i

Kykipr

Ipiswiic
KRBT e

Dy K @ simisna PR ® wll.ca 8

Miaukarop
Karabissit TYCh

MaCH | xex - cinminik -

Ha0 micrunpenren | capw . [Berapan

Epirinal Epirinal peaKimsce

| st

Gie L el elel: I8 wowdtanaps Sl

https://bilimland.kz/kk#lesson=10294

OxkcuarepaiH CyMeH opekertecyi. 3 0Oer. AnraH
OimimMaepin OekiTy. Jlypbic koHEe OYphIC KayamnThl
Tarcelpma.

8 s
€« e

< B 5 @ st G5 % i

©3iHi3 KANaFaH Ke3-Key

aref

K.0 POy Cal

wanui goapop(v)
okcuai ke

80 L 8z @e|3 I ® vowstagaps

https://bilimland.kz/kk#lesson=9269 Bupmyanowei
sepmxana pH wikanacol

TS % (B S Y- » (Ot Fyes % 210 i

ai,

Brpryangu sepTxana
PH wranacs

MaotonTap. CAABICTLIPAMCABI ATOMALIK MACCA

M3oTtonTtap

B0 U 8lrm @lelE E @ nowdsaniys
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CabdaKThIH

COHBI Oarajaiipl.

bazanay. baranay naparbl apKbIIbl OKYIITBI ©31H-0311

Kamam, 6aranay
naparbl, ysuibl TenedoH,

3 munym KommbroTep

Oaracel

O3 Oaray

Oara

KopbITbIHIBI

https://twig-
bilim.kz/kz/film/acids-

and-alkalis-part-1

Bid L 8 =z @l e
Oyriari  cabakThl

TOJIFAY JKa3y.

KBIIIKBUIAAP MEH Heri3zep»

] W
]

BB dawbealiomhs 1

Yi manceipmacer. Temenneri ¢uabMaepai Kepir,
0aliIaHBICTHIPHITT

https://twig-bilim.kz/kz/film/acids-and-alkalis-part-1

«Taburu
TaKbIPBIOBIHIA OM-

Kpiksiaap xoHe
cinrinep-1.
https://twig-
bilim.kz/kz/film/acids-
and-alkalis-part-2
KuImkesuiiap sxoHe

cinrinep-2.

Keimkeuigap sxone cinrinep-1.
htips:/ftwig-bilim.kz/kz/film/acids-and-alkalis-part-2

KeIkeuiaap xoHe cinarinep-2.
3 munym. Pegpnexcusn «SMS» ysiiibl TesieoH
apkbLIbl «KbI3bIK. Kubin. KyHabsp» oilsiapbin

Kazy
Cabak eTKI3reHEeH KeiiH TOJNIThIPaThIH MYFaIIMHIH ©31HIK pe(IeKcus maparsl

Capanay — okymbutapra Kanaii kebipek | baramay — | deHcaynbIk KOHE
KoJjay Kepceryai JKocnapiiaiicbI3? | OKYIIbUIAPBIH Kayinci3mik
KabineTi »orapbsl OKyIIbIapra KaHAaW | MaTepHajabl MEHrepy | TEXHHUKACHIHBIH CaKTaTYhI
MiH/IET KOIO/IbI JKOCHaparn OThIpChI3? JICHreiiH KaJjain

TEeKCepyIi

JKOCTapJIanchI3?
Capamay  ipikTenreH  Tamnceipmanap, | byn Oemimae | [leHcaymbik cakray
HaKThl  Olp  OKyWmIbIAAaH  KYTUICTIH | OKYIIBUIAPJBIH  cabaK | TEeXHOJIOTHSIIApHI.
HOTIKENIep, OKYIIbIFa nepOec Konaay | OapbichiHaa yiipenreHin | Ceprity — corTrepi  MeH
KOpCeTy, OKYy MaTepuajjapbl MeH | Oaranay yuriH | Gencenmi ic-opeKeT
pecypcTapblH  OKYWIBUIAPJBIH  JKEKE | KOJIJaHATBIH onic- | Typepi.
KaOlTeTTepiH  ecemKke aja  OTBIPBIN | TOCUIAEPIHI3Il *ka3acki3 | Ochl cabakra
ipikrey (IapaHepAiH JKUBIHABIK 3HST KOJIIAHBIIAThIH
TEOPHSCHI) TYPiH/IE OOJIYbI MYMKIH. Kayincizmik ~ TeXHHKAChI

Capainay YaKbITThI YTBIM/JIbI
nafjananyasl  €CEmKe aja  OTBIPHIIL,
Cca0aKThIH KE€3-KEJIreH Ke3EeHIHAe

KOJIJaHbIIa alafgbl

epexxesepiHiH TapMaKTaphl

Cabaxk OoiibiHIIa peduiekcus

Cabak MakcaTTapbl/OKy MaKcaTTaphbl JYPhIC KOMbLUTFaH
0a? OxymbapaeiH 6apasirel OM KO XKeTKi3a1 Me?

Ketkizbece, HETIKTEH?
Cabaxra capanay QypbIC KYpri3iiami me?

CabaKThIH YaKBITTHIK KE3€HIEP1 CAaKTaIbI Ma?

Byn OGemimui cabak Typaiel €3
MIKIpiHI3II oinnipy YIIiH
naiijanaHeiHBI3. O3  cabarbIHBI3

TypaJibl COJ JKaK OaraHja OepiireH
CypakTapra xxayan OepiHi3.
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Cabak KocmapblHAaH KaHAAal  aybITKyJap  OOJIIbI,
HETKTEH?

JKanmel Oara

CabaKThIH JKaKChl OTKEH €Ki aCleKTici (OKBITY Typajbl a, OKY TYpajbl Ja OHIaHBIHGI3)?

1:

2:

CabakThI J)KaKcapTyFa HE BIKIAJI €Te anaibl (OKBITY Typasbl a, OKY TypaJibl 1a OHIaHBIHBI3)?

1:

2:

Cabak OapbIChIHIA CBHIHBIN Typalbl HEMECE JKEKEJIEeTeH OKYIIBUIAPJBIH >KETICTIK/KUBIHIBIKTAPHI
TypaJibl HeH1 OUITIIM, Kelleci cabakTap/a Here KOHUT 001y KaKeT?

Cabakra  aKmapaTThIK-KOMMYHUKAIMSUTBIK — TEXHOJIOTHSIApAbl  KCHIHEH
naviganany ete TUiMAl omic. CoHbIMEH KaTap IOHApalIblK OalIaHBICTBl KaMTH
OTBIPBIN, OTKEH cabaK OuIIM alylIbUIapJbIH METAaTaHBIMJBIK KO3KapacTapblH
KeHEeNTyTe, 0101MHIH HOTHIKEI1 00JTyHa BIKMAN €TEIi.

OcwiHmal >kaHa oicTepal KoyijaHa OThIpeI oTkKizreH OHTycTik Kazakcran
o0mbichl, boliioex aynanpiHgarel AGail aThIHAAFbI OpTa MEKTENTIH «XHUMUS» IOHI
myramimi  KemkebekoBa KyTTBIKBI3ABIH  KbICKa Mep3iMai cabakK — Kocmapbl
YCHIHBLITA/IBI.

CABAK: Xumus MekTen: Adaii aTLIHAAFEI JKAJIIbI 0/M

Kyni: MyranimHin ecimi: Ken:xxebaeBa KyTThIKbI3
CBIHBIII: 8 «o» Karbickanaap canbl: 20 | Kartbicnaranjap caHbl:
Ca0ak Heri3neJIreH 0Ky MaKcaThl XUMUSIIBIK OalIaHBICTBIH TYPIEPI Typajibl O1TiMai
(MakcaTTapbl) KaQJIBIIITACTBIPY;

Cabak makcarTapbl BapJabIk okymbL1ap:

XUMMSUIIBIK OaiIaHBICTBIH HET13T1 Typiepi Typaibl OLTIMHIH HETi31H
Kayay

OKyumbLIApABIH 0acbIM 06JIiri:

JKaHa TeopHsUIBIK aKmaparThl 0epy apKbLIbl XHMHUSITBIK
OailmaHbICTAPABIH MAaHBI3BI Oap €KeHIH CE31HIIPY

Keii0ip okymbL1ap:

2Kana 6iniMHIH emipae O0ap eKeHIriH, OHbI 013 eMip/e OalimaHbIcTapaa
nananaHyIbIH MYMKIHIIKTEp1 KaHai? - IereH jkaHa cabakKa YJIKeH
KBI3YFBIIIBUIBIK TYIBIPY;

Tingik makcat OkyumbliIap:

XUMMSIIBIK OaiIaHBICTBIH TYPJIEPIH aKpaTta jKoHEe Ka3a
ajapl;

Herisri ce3nep MeH TipkecTep:

KoBaneHTTi, MOJIIOCTI, ITOIIOCCI3, HOH/IBIK;
ChIHBINTAFBI AUAJIOT/5KA3bLJIBIM YIIIH MAHIAJIbI
TiJgik Oipaikrep:

Tangvinayea apranzan mapmaxmap:

1. XuMHSITBIK OailTaHBICTBIH TY31Tyl
2. ®opmyrnanap a3y MeXaHu3Mi
Ci3 HenikmeH ... eKeHin aiima anacwvlz 6a?

- XUAMHUSUITBIK OalIaHBICTBIH TYpJIepi?

110



- KoBasieHTTi OaliyIaHBICTBIH TYpJIepiH aTa?
- ITonrocti Galyta”HeIC AereHiMI3 HE?
- ITosrocci3 GainaHbIc Aeredimis He?

JKaszvinvim OOUbIHWA YCHIHbICAD:
BaiinaHbIc TUTIIH aHBIKTAY, KECTEHI TOJITHIPY, TOJIOCTI
MKOHE TIOJII0CCi3 OalmaHbICTap/Ibl aHBIKTAY

AJIIBIHFBI TAKBIPBIT

XVMUSITBIK JIEMEHTTEPAIH JICKTP TePICTLUIIT;

Kocnap
Kocnapaanran KocnapyaanraH xarTThiryJap (TeMeHae Pecypcrap
YaKbIT JKOCMIAPJIAHFAH KATTBHIFyJIapMeH KaTap,
ecKepTeJiepi »a3bIHbI3)
bacramysr - Kenren konakrapmeH coiemiecy,
- IarTeIK meHOepiH Kypsir, Oip-OipiHe Ty YChIHY
apKBLIBI KAKCHI TIJICK aiTy.
«ATOMIap MEH MOJIEKYJianap» ONbIHBI ApKbUIBI TOMKA
Oemy;
[IcuxonorusNbIK | -KOBaJEHTTTI,
axyan - HOH/IBIK;
(10 mun.) - METANIBIK;
- CYTEKTIK.
CabaxThIH Op TOI TOMOACIIBICHIH CaMJIai b, TOMTOACIITBIHBI
YpaHsbI: Oarayay maparbIMEH TaHBICTBIPY.

Y1 Tanceipmacsel

BiniM nered OMiK IIBIH,

bakpiTKa ceHi xkeTkizep.

BiniM nereH akpUIIIBIH,

KubIHIBIKTaH ©TKI3Ep.

Y1 TanchIlpMachiH SKPaHIaFbl YAIIBIKTAp1aFbl
CYpaKTap apKbLIbI IIBICHIKTAY;

Op VAIIBIKTaFbl CypaKTapFa jkayan 0epy apKbLTbI
coHpiHga JI.11. MenneneeeBTiH OClHECI alllbUIa bl

Optacsl
KBI3BIFYIIBUTBIKT
bl OSITY
(25 mun)

OKyJbIKIIEH
KYMBIC:

Enpnemre, 613 Oyrin XuMUsIBIK OailJIaHBICTBIH HET13T1
TYpAEPi TaKbIPBIOBIH 6TEeMi3. SIFHU OapIIBIFBIMBI3
9KpaHFa Hazap aynapaibiK. DKpaHHAH XUMHUSITBIK
OaifTaHBICTAPIBIH TYPIIEPi KOPCETUIIIN OTLIEI].

TonracTeipy (TONIEH KYMBIC)

1-ronn XuMHsITBIK OaIaHBICTRIH TY31LTY1
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2-Ton XUMUSIIBIK OaiIaHbICTBIH THITEPI
3-ton KoBaneHTTi mosrocci3 OaillaHbICTBIH TY31Tyl
4-torm KoBaneHTT1 mostocTi 0alIaHbICTBIH TY311Yl

befinexepinic Mortini GapiIbIK OKYIIbLIAP OKBII, Op TOI OepiireH
TarChIPMaHbI TIOCTEP APKBUIBI KOPFAI IIBIFAIbI.
[TomocTi, momtocci3 6aiaanbICTapIbIH TY31TyiHIH
OcitHEeKopIHICI KOpPCETIe ],
— 4 =. —
4 TomKa op TYpJIi TarckipManap Oepinei, IonTepre
Aoutepmen OpBIH/IAI, 9P TONTaH Oip OKYIUBI IIBIFBIT TAKTAFA
KYMBIC. OpBIHAIBL.
AsKTanysl I'padukanbik 1ukTanT. CabakThl OEKITY MBICHIKTAY
(10 mun.) MakcaTbIH/1a, DKpaHHAH CYpaKTap IIbIFaPBLIBIIL,

O#R-TONFaHbBIC

Yiire tanceipma

OKYIIIBUIAP U5l )KOHE JKOK JICTI JKayarl 0epy apKbLIbI
©371epiH Oaraiarn IIbIKTHI.
CabaKTbIH COHBIH/IA OKYIIbUIAP, Oip IIyMAaK eJIEHMEH
KOPBITBIH/IBLIA b
XuMUs KABIH AeH1
Ammnael MUBIH el
Tepennen oraH eHCEH
Kuba el O1iHOCH 11
XuUMUSITBIK, OalIaHBICTBIH TYpJIEpi, 2-3 ecem.

KOCBIMIIIa aKnapar

Capaaay - Ci3 KocpIMIa
KO6MeEK KepceTyli Kajau

skocnapaaiicbi3? Ci3 Kaoiieri

JKOFapbl OKyIIbLIAPFa
TanchbIPMaHbI
KYpAeJeHaipyai Kajaai
sKocnapJancoz?

Bbaranay - OKymbLIapaAbIH
YHpeHreHiH Tekcepyai
KaJaii kocnapJaaiicbiz?

ITonapasbIk 0ailjiaHbIC
Kayincizaik skoHe eHOeKTI
KOpFay epe:kesiepi
AKT-MeH 0aliiaHbIC
KyHAbLIBIKTapAaFbI
Oaifj1aHbIC

bacbapmak apkpuibl Oaranay
JKupIHTHIK Oaranay
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Peduexcus Temenaeri 0oc ysimbIKKa cadak TypaJjbl 63

Cabax / oKy MakcaTTapbl IIbIHANBI Ma? nikipini3ai xka3piHb3. Cou ysmbIKTarsl Cizaig
byrin okymbutap He 6i111? ca0aFbIHBI3ABIH TAKBIPHIObIHA ColiKec KeJIeTiH
ChIHBIIITAFBI axyal KaHaai 0omap1? cypaKTapra xayan OepiHis.

MeH xocmapiaraH capajiay mapaiapbl
THIMII 00JIIBI Ma?

MeHn GepisireH yakpIT imiHae yarepaim oe?
03 JKOCTIapbIMa KaHJai Ty3eTyJiep eHT131iM
JKOHE HEJIKTEH?

KopsbIThiHABI Oaramaay.

Kannaii exi Hopce TaObICTBI 00BI (OKBITYBI 12, OKYIBI 1a €CKepiHi3)?

1: TONTTBIK KYMBIC.

2: IUANIOTTHIK OKBITY.

Kanmaii exi Hopce cabakThI )akcapTa aiabl (OKBITYABI 1a, OKYIbI 1a €CKepiHi3)?

l: yakbITTHI THIM]II TTAHJATIAHY.

2: Oaranay.

Cabak GapbIChIHJ]a MEH CBHIHBIIT HEMECE JKEKeJIereH OKYIIbUIAp Typalibl MEHIH Kelleci cabarbIM/IbI
KETIAIPYre KOMEKTECETIH He OUTIimM?

AxMona o6ibickl, CtemHOropck kaigackl Ne9 opra MEKTeOIHIH XUMHUS IMOH1
myfaniMi OcnanoBa I'yamupa HyprasbIKbI3BIHBIH 7-CBIHBIITA OTKI3TeH cabarhbl
YCBHIHBLIA/IbI.

¥Y3ak mep3imai xkocnapabIH Mextren: A.KocapeB atbinaarbl Ne9 opra mekTeodi
0eJtimi:
7.2B Aya. )Xany peakuuscsl
Kyni: MyranimMHiH aTbl-keHi: OcnanoBa ['yamupa
Hypra3bIKbI3bI
CpInbin: 7 Karbickanaap canbl:
KaTtbpicnaraniap canbl:

CabakTbIH TAKBIPBIObI: Aya. AyaHbIH KypaMbl

OKy Makcathbl 7.3.1.2 atmocepa ayachlH JacTaHy[daH KOpFayAablH MOHIH TYCIHAIPY
CalakTbIH Bapabik okymbL1ap Oli1y Kepek:

MaKCcaThl o ATMocdepa ayachbIHBIH HE/IEH JacTaHAThIHBIH

. ATtMocdepa ayachlH KaJlail KoprayFa 00JaThIHBIH

KenTeren okymsLiap 0il1y kepek:

o ATMmoc(epa ayachlH JTacTaHyAaH KOpFayAblH MOHIH TYCIHAIPY
Keii0ip okymbLiap 0iny Kepek:

o ATMoc]epanblK ayaHbl JIaCTaHyIaH KOPFayIblH KOCIApbIH
KYPYABL.

KericTix OKyubl 0Ky MaKcaTbIHA KeTei, erep:

KpuTepuiii . aTMocdepa SKOJOTHICHI TYPaJTbl TAKbIIAN BT

. ayaHbl JJaCTaHyIaH KOPFay/JIbIH MaHBI3bIH TYCIHIIpEIi
Tingik makcarTap | IIoHre KaTbICThI JJeKCHKA MEH TEPMUHOJIOTHA

OTTek , OKCUI, Te3 TYTaHAThIH, OPTKE KayIlci3, jKaHy, ChIHAY,
KaHapMai, )kaHOAUTBIH, TYTaHy, KaHy eHIMEpi, OThIH, TYTaHy Ke3i,
OPTCOH/IIPTIIIL.

JAunanorka/xa3bliIbIMFa KaxKeTTI TipkecTep

. Ot >xaHybl YIIIIH KOWBLIATHIH TAJAANTAP ... ...-ChI3 OT JKaHa
anMaiigel, ceoeoi ...
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. OtnieH Kypec Ke3iHze ... naigananday MaHb3abI, ce0eoi ...
. OpT cenpiprii ... . OTIEeH KypecTe oHTaibl, ce6eOi ... . OTneH

Kypec Tocuizepi ... OoaapIpMayaad TyYpaibl.

KyHabLIBIKTAD TonThIK AKYMBICTa — YKBIMIIBUIABIK, OPTAK ICTIH HOTHKECIHE
JKayarnKepIIUTIKIICH Kapay; KeKe KYMBIC — TOKipuOe/e Kojaana any,
©31H-031 peTTey

IMonapabIK ['eorpadus

OailJ1aHbIC

AJNJBIHFEI 01J1iM

Kep atmocdepacsr (KapaTbuibicTany, S-ChIHBIM)
5.2 Aya (1-4 ceiabIITap)

Cabak 0apbIchI

CabaxTeIH 0acel
¥YiieIMaacTeIpy
Ke3eHi (3 MuH)

Canemenecy, OKyIIbIIapIsIH cabakKka KaThICYbIH TEKCEpY, OKYIIbUIAPIABIH

cabakKka JaiibIHABIFBIHA HA3ap ayaapy.

CabaKThIH TaKbIPBIOBIH AIIKBI3bII, MAKCATHIH KOO
Kesre ininOeiini,

Kyrcan 61minabeimi. (Aya)

An eHJli Kanail oiaiichIHaap, 6TKEeH cabaKkTa ayaHbIH KYpaMbIMEH

TaHBICTBIK, OYT1HT1 cabaKkTaH HE YHpEHYJIepiH Kepek?

(7 mun) MyraniMHIH/OKYIIBIHBIH Pecypcrap
ic-opeKeTTepi
OTKeH cabaKThl «OpMEKIIiHIH [Ipe3enranus «OpMeKIIiHiH
TOPBI» 9J1IC1 APKBIIBI TEKCEPEMiH. TOPBI» JMIICIHIH OTKI31TY JKOJIBI
DopmartuBTi Oaranay. YKa3bUIaJBbl.
(2 Mmun) MyraniM oKymbUIapab! yuI Tonka 6emneni. (OTreri, a3or, Koceimima
6acka raznap). OKymbuIap TomKa Kajai esiHreHaepi 1.
JKalJIbl alTalbl.
CabaxTbig opracsl | (7Kxk) CypermneH KyMmbic Koceimia
(8 Mun) Cypertke Kapan, KaHjaai xargaiina atmocdepa 2.
JacTaHATBIHBIH TYCIHIIPY (Tanceipma
®dopmatuBTi Oaranay. )
(K ) Okymibuiapra aramThiH, KYKIPTTIH JKaHy MPOLECIH
KOpPCETYy.
Oxywbinap 3ammapobvly HCaHybl Ke3iHoe ayaHbly C - Oykin
(2 muH) KYPamblHa Kipemin Ommezi HCYMCanramvlHoblH MyCiHyl CHIHBIITHI
JHCOHe ecme CaKmaynapvl Kadcem. OKBITY oJ1ici
(T) OxymbpLnap ©3 KepreHaepiH TATKbIIANHIbI: 3aTThIH T—-tonThIK
KaHybl Ke31HJer1 Kanaai esrepicrep 6omansi? JXKany yIIiH | )KyMBbIC
He Kaxer? He Ty3imyl Mymkin? Kox—
(K, M) JXanpin TypFraH MIaMHBIH >KaJIbIHBIHA IIBIHBIHBI AKYITBIK
(3 Mun) OKeJiN, Kyie TY3UIreHIIe YCTaHbI3, KeH1H IIaM/Ibl KYMBIC
cTakanMeH ka0biHbI3. [1lam conren ke3ae TyTiH Oemineni, | 2K — xeke
OKYIUIBLIAPIAHOHBIH HE €KeHITH cypaHbl3. OKyIIbUIapAaH | )KYMBIC
(17 mun) KaHy eHIMJIEpiHIH KOpIIaFaH opTara ocep eTeTiHIrl 9 — OKYILBI
JKalbIHAA CYpaHbI3, OHTIMEH1 OYK1JI CHIHBINTHIH IKCTIepH
TaJKbUIAybIHA AJTBIN KeITiHi3. MEHTI
(T) Oxympinap arMocepalnbiK ayaHbIH JaCTaHyIaH K-
KOpFay *aiblHaa Tankpuiaiiael. Onap nocrep naiiblHaan, MYFaJlIMHIH
CBIHBINTHIH JIABIHAA OastHIaiqbl. KepceTiaiMi
M—
MyFaJliM
HIH
TYCIHIIPYI
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b —6aranay

KT-
Kayirnci3
K TEXHU
Kachl
1. MeH yurin OyTiHTi cabakTa KyH/1bl OOJFaHbI
CabaKThIH COHBI 2. TonTeIK TaJNKBLIAyIa MEH HE YHPEHIIM?
Peduexcus
(3 mun) Yiire tanceipma. Occe «MeH atmocdepa ayacblH
JIaCTaHy1aH KOpFauMbIH»
Capanay - okymbLIapra KaJjaii | baragmay — okymbuiapabiH | [leHcayablK — KoHe
Ke0ipek KoJ11ay KOpCceTyai | MaTepuaJIabl MeHrepy | Kayincismik
skocnapJaaiicsi3? KaOineri korapbl | JeHreiin Kajgail TeKcepyli | TeXHUKACHIHbIH
OKYWIBLIAPFa KAHAAl MiHIET KOIAbI | sKoCHapJaichi3? CaAKTaJIYbI

JKoCIapJian oTbIpchbi3?

Huddepennmanus cabaKThIH KOIILIIT
YIIIH XE€Ke >KYMBIC OpBIHIAY Ke3iHIe
KYprizinesni. Kabineri TOMEH
oKymputapra KazakcTaH SKOJIOTHSCHI
TypaJibl MUTIMETTEp OKENINl OKBITY, al
OapeiHia yarepetinaepre Kazakcran
3KOJIOMSICHI OOWBIHINIA Tajaay jKacaTy
ApKBUIBI OJIAPABIH OTIMICPIH KEHEUTY.

By cabakra Oaranay
«OPMEKIITIHIH TOPBD» dJIiC
APKBUIBI AJJIBIHFBI aJIFaH
OLTIMIEPIH CypaK-Kayar
Ke3iH/e KOHE

KYIITBIK, TOTITHIK KYMBICTHI
OpbIHZaY OaphICHIHAA
Kyprizineni

[Tapuray by anasiH
ajy yIriH 6apibiK
OKYLUbUIApFa JICHE
KUMBUIIapbIH
OpBIHAATY

Caoak OoiibIHIIa peduiexcust

Byn Gemimui cabak Typanbl €3 MiKipiHI3AI Oinaipy
YIIiH TaiganaHbiHbI3. O3 cabarbIHBI3 Typaslbl COJI
*akK OaraH/a OepiireH cypakrapra skayan OepiHis.

Cabak MakcaTTapbl/OKy MaKcaTTaphbl
JYpBIC KOWbLTFaH 6a?

OkymisutapasiH - Oapieirel OM KO

JKeTKizal me?

JKetkizbece, HETIKTEH?

Cabakra capanay AypbiC >KYpriziimi
me?

CabaxThIH Ke3eHepi

cakTalgbl Ma?

YaKbITTBIK

Cabak >xocrapblHaH KaHJai aybITKysap
00JIIbI, HETIKTCH?

JKaunme! 6ara

CabaKThIH KaKChl OTKEH €Ki aCleKTici (OKBITY Typajbl a, OKY Typajbl Ja OHIaHBIHbI3)?

1:
2:

CabaxThl J)KakcapTyFa He bIKIAI eTe anajbl (OKbITY Typajbl Aa, OKY Typajbl a OHIaHbIHBI3)?

1:
2.

Cabak OapbIChIHAA CHIHBII Typalibl HEMeCe JKEKEJIEeTeH OKYIIBUIAPABIH JKETiCTiIK/KUBIHIBIKTAPhI
TypaJibl HeH1 OUIIIM, KeJleci cabakTap/a Here KOHUT 001y KaKeT?

Koceimmia 1.
OTtTex OTtTex OTtTex OTtTex
A3zot A3zot A3oT A3oT
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backa raznap backa raznap backa razgap backa raznap

2-KOCBIMIIIA
Tarnceipma

raz m;’ﬁpa:mue TBEpObIE
0,3%

yraeeogopoas!
(Ge3Noc)
87.2%

Cypertke Kapar KaHJail sxarnaiia arMocdepa JacTaHaThIHBIH TATKBUTAHIAP.
ATMocdepanbiK ayaHbl JJaCTaHyJlaH KOPFayJIbIH MaHBI3BIH TYCIHIIPIHAEP.
ATMOocdepablK ayaHbl JJACTaHyIaH KOPFayIbIH KOCIAPBIH KYPBIHIAP.

baranay kputepuiii Jleckpunrop

ATMOcdepanblK ayaHbl Cypertke kapan aTMochepa 3KOJIOTHSCH Typaibl TAIKbIIANIbL.
JacTaHyJaH KOpFayIblH ATMochepanbik Kapar atMocdepa SKOJIOTHSCH TYPajIbl
MaHBI3BI TypaJIbl KOPHITHIHABl | TAJKBUIAM/IBI ayaHbl JIACTAHYIaH KOPFayIbIH MaHbI3bIH
JKacam bl TYCIHIIpei.

Opan xkanaceiHaarel JlapbiHabsl Oanajapra apHajfaH MaMaHJAHIbIPbUIFaH
C.Ceithpymnmun  ateiHmarbl Nell oOOJBICTBIK Ka3aK MEKTEN-MHTEPHAT KEIICHIHIH
«Xumus» moH1 MmyraiimMi Dnbmupa bericen6aikpi3pl KasnxanoBaHBIH KbICKa MEP3iMIi
cabak >xocrapsbl Yiri peTiHe YChIHbLIA/IbI.

¥Y3ak mep3imai MexkTren: JlapbiHabl 6ananapra apHAJIFaH MAMAHAAH/ABIPbLIFaH
JKOCTIAPAbIH Tapaybl: C.Ceiipyanun atbiaarbl Nell 00JbICTBIK Ka3aK MeKTeN-HHTEPHAT
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7.2.B Aya. Kany
peakuuschl (2 car)

KelleHi

Kyni:

MyragimHiH atbi-keHi: Ka3zuxanosa J.b.

CBIHBIII: 7

Kartbickangap: | Kartbicnarannap:

CabaKkTbIH TAKBIPbIOBI

Aya. AyanbIH Kypambl. Ne6 3epTxanaibIK T:Kipuoe: «bajaybi3
IIAMHBIH KAHYbD»)

Ocbl cabaKTa KoJI
JKeTKi3lIeTiH 0Ky
MakKcaTTapsbl (OKy
O0arpapJjaMachbiHa
ciiTeme)

7.3.1.1 - ayaHbBIH KypaMbIH O1I1y;

7.3.1.2 - 3aTTap/blH jKaHy Ke31H/e ayaHbIH KYpaMbIHA KipETiH OTTEKTiH
YKYMCAJIaTBIHIBIFBIH OLITY;

7.3.1.3 - atMocdepanbIK ayaHbl JIACTAHYAaH KOPFayIbIH MaHbI3bIH
TYCiHY

Calak makcaTTapsl

bapabIk okylmbLIap:

- AyaHBIH CaHJIbIK JKOHE CanaliblK KypaMbIH Oiei;
- AyaHBIH KypaMbIHJaFbl TYPAKThI, TYPAKCHI3 )KOHE Te3 ©3repeTiH
ra3fap/bl KIKTEH aajbl.

OKymbLIapaAbIH 0achIM 06J1iri:

- «banaybI3 maMHBIH JKaHYbI» TOKIpUOECi apKbUIbI )KaHy OHIMJIEPiH
aTamabl;

- Xany ke3inae aya KypaMbIHIAFbl OTTEKTIH )KYMCaJaThIH/IbIFbIH
QeI AEH L.

Keii0ip okymbL1ap:

- AtMocdepanbiK ayaHbl JacTaHyAaH KOPFayAbIH ThIH HAEAIapbiH
YCBIHA/IBI.

baranay kpurepuiii

1. AyaHbIH CaHJBIK XKOHE canajiblK KYPaMbIH aTallabl

2. 3arTapIblH >KaHybI Ke3iHe aya KypaMbIHAAaFbl OTTETiHIH
YKYMCaNaThIH/bIFbIH AHBIKTAM b

3. JKany eHiMJepiH aTaliIbl

4. AtMocdepanbiK ayaHbl JIaCTaHYJaH KOPFAYIbIH MaHBI3bI TYPAJIbI
KOPBITBIH/bI JKacail bl

Tingik makcaTTap

OxKyumbLIap:

TaKBIPHITTKA KATHICTHI JICKCHKAHBIH KOMETIMEH aTMOC(epablK ayaHbIH
JacTaHy Ke3ZepiH jKoHe JacTaHyJaH KOpFayblH >KOJIIaphl Typasibl
OastHIaN TYCIHAIpE Il

Heri3ri ce31ep MeH TipkecTep:

Aya, atmocepa, OTTEeK, OKCH/I, T€3 TYTAHATHIH, OPTKE Kayirci3, XKaHy,
CBIHAY, J)KaHapMail, xaHOalThIH, TYTaHy, )KaHy ©HIMJepi, OTbIH, TYTaHy
KO31, OpTCOHTIPTIIT

ChIHBINTAFBI INAJIOT/7KA3bLJIBIM YIIIH NaiaaJbl TUIIK OipJaikTep

- Or xanHy YIIiH KOWBUIATHIH TANANTap ... ... — CBI3 OT KaHa aJIMaibl,
ce0eoi ...

- OrtmeH Kypec Ke3iHg ... aiaganoay MaHbI3bl, ce0eOl ...

- Oprt ceHuipriti .... . OTIEH KypecTe OHTabI, ce0eoi ...

- OTreH Kypec Tociaepi ... 00JIabIpMayaaH TYPaIbI

KyHabuibIKTapra
oayJry

ChIHM TYPFBICBIHAH OMIIay, TONTHIK KYMBIC OAPBICHIHA CHIMIACTBIK,
KYPMETIICH Kapay, bIHTBIMAKTACTHIK, ©3]IIT1HEH 13ICHE OTHIPHIN O1J1iM
airy, 3 apa 0ipiH-0ipi OKbITa OTHIPHIIN ©3/€pi OKYFa YHPEHY.

ITonapaJgbIK OailjiaHbIC

KapatpuibicTany — sxep atMochepacs! (5-ChIHBI)

AJIIBIHFBI OKY

JlyHueTaHy, kapaThUIBICTAHy ITOH/AEPIHEH ayaHBIH ra3aap KOCIachl
eKeHi, KaHJal ra3gapaaH TYpaThIHIBIFBIH Typalibl TYCIHIKTEpi 00J1abl.

Cabak 0apbIChl

Ca0aKTLIH

Calakra KocnapJIaHFaH JKATThIFY | Pecypcrap
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JKOCTIAPJIAHFaH
Ke3eHaepi

TypJiepi

CalaKThIH 0achl
5-7 mun

¥YilbIMAACTBIPY Ke3eHi

«Cepnineen __cayany  opici  apKbUIbI
OKYIIBUIAPJBIH OBl JKWHAKTAJa[bl, >KaHA
TaKbIPBINKA HA3ap ayaapThUIaibl.

1. AnaMaapia TBHIHBIC aily TPOIECi
Kanai xxypemi?

2. Orrerigi Kagad ajxaMpl3?

3. OcimiKkTepie THIHBIC aly MpoLeci
KaJtai xxypenmi?

4. Anam THIHBIC ally Ke3iHAe TeK KaHa

OTTETiHI CIHIpIN, KOMIp KBIIIKBII Ta3blH
Oeuin MIBIFapajabl JeTeHre Kemiceciaep me?
KayaObIHIBI TYCIHIIP.

5. Aya HenieH Typanbl?
6. T.0. cayanaap
(OKywmIBIapABIH ~ JIyphiCc  KayamnTapblH

aybI3Ila MaJiaKTay)

«CeHniy pecypcwvin...» 9Jicl apKbUIbl TOIKA
OemiHesi.

TakpIpblniKa KaThICTHI TajjgayFa pecypcrap
TapaTbuIa bl Tannayra Oepiiren
peCypCThIH TYpiHE Kapaii 3 Tomka OesiHe .
1-ton. Aya rasmap Kocmachl. 3aTTap.blH
ayaja >KaHybl;

2-Tton. AtMocdepanblK ayaHBIH JIaCTaHy
Ke3/epi;

3-Tom. ATMmochepansl KOpFayFa
OallTaHBICTHI JKYPTI31JIETIH ic-1Iapanap

TakpIpbllika  KaTbhICTHI
KOCBIMIIIA pecypcrap
Ka3bplUIFaH MaTepuasaap

CadaKTbIH opTachl
33-35 MuH

Taparbutiran pecypcrap OoibiHIIa « OtliaH-
arcynmac-oenicy anicl apKBLIBI
KYMBICTAHA/IBL.

TonThIK )KyMBbIC.

1-Tonm ayaHBIH canayblK KYpaMbIH TOXipuoe
ApKBUIBI aHBIKTAK 1. JKyMBIC OaphICHIMEH
HYCKAyJbIK apKbUTBI TAHBICHI IIBIFAJIBI.
Hyckaynvix: ayaMeH TONTHIPbUIFaH IIBIHBI
KaJllllaK CyFa ToHKepinenmi. Temip KachIKKa
CaJbIHFaH KbI3bUT (hOChOpPIbI TYTATHIMN, CyFa
TOHKEpUIreH KajlakK acThIHAA J>Xakca, Cy
KaKMakThiH 1/5 Oemirine neliH KeTepiiaei.
Tancvipma: HenikTeH cy 1/5 Genirine neiin
raHa KeTepiiesmi?

Eckepmy: ToxipubeHi MIHIETTI Typae
MYFaAJIIMHIH KOMETIMEH TapnTa MKapThIH
acThIHJIA FaHA XKYPri3y Kepek!!!

byn Tom kymBIC HOTWXKenepiH Oacka
TONTapFa TKIpUOE AapKbUIBI KOPCETil,
peakmusi OenriciHiH ceOeOiH TyCIHIipel.
Aya KypaMbIH KecTe, mieHOepsIi auarpaMmma

Toxipubere KaXKeTTI
Kypan-kaOApIKTap MeH
peaKTuBTEp:

JREIS13451 KaJIak,
KPUCTAJUTU3aTOp, TEMIp
KACBHIK, IIBIPIBI, KBI3BLI

dbocdop.
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apKBUIBI KOPCETE 1.
3aTTapaplH =~ KaHYbIH na
ToxipuOe xacai bl

KewmipmiH kimkeHe TYHIpiH TeMmip KachIKKa
CaJIBIII aIIbIMEH OT JKaJIBIHBIHIA
Ke3abIpaabl. CollaH COH KbI3FaH KeMIipii
OTTErl TONTBIPBUIFAH BIABICKA canaabl. Exi
JKarJalmarel  JKaHy TIPOLIECiH Oakpuiar,
CAIIBICTBIPA/IBI.
Hotmxecin  xeneci
TYCIHAIpeai:

Kany | ¥KcacTbIFbl
Ayana
Taza
OTTEKTE

aHbIKTayFa

KECTETC  TOJITBIPBIIL

AMBIpMAIIBUIBIFBI

2-ton. JKymbIC HOTHXKECIH CbhI30aHyCKa
KYPacThIPY apKbUIbI TYCIHIIPE/I.

Aryocdepansix ayassl
JACTAYIOELIAD K3l

3-Tomn. [TocTep Kopraiiabl.

TonThIK KYMBICTaH COH TOIITap e3apa OipiH
Oipi Oaraaiiibl.

Baranay aaici. «Maodaxmay canoeuuiy
l-TonThIH ~ KYMBICBI  Typajbl  2-TON
MO3UTUBTI KOMEHTpaWil allTabl, O TONTHIH
KYMBICBIHAH HE YHAIbI?

3-Tom  OCBHl TONTBIH JKYMBICHI TYpaJbl
CBIHIAPJIBI CBIH aWTajubl, HE HOPCEHI
AKaKCapTy Kepek?

A 1-Tom COHBIHIA ©3 JKYMBICTApbIH

KETUIIpy YIIiH e3aepiHe Oara Oepeni.
KEJICIIEKKEe apHaJFaH KOMEHTpaui: e3iMi3re
yHaJIbl, OipaK KeJyeci KO ... .
(ocbl  OarpITTa  TOMTAPIBIH
OarajiaHaIbl)

KYMBICEI

Keke KyMmbIc XKyprizizieai. Op OKyIIbIFa
yJecTipMe MaTepuai apKbUIbl TaliChIpMasap
KHUHarbpl Oepineni. Op KalChICHl KYMBIC
JoTnITEpIIepiHe OPBIHIAMTBI. Anram
OpBIHIAN OOJFaH OKYIIBUIAPIBIH KYMBICHI
TeiHgananel.  Kaker OonraH  Jkarmaima

Toxipubere KaXKeTTI
Kypan-XaOapIKTap MeH

peaKkTHBTED:
Orreri TONTBHIPBLIFaH
Kojiba, Kemip, TeMip
KAChbIK, CHOUPT  IIam,
IIBIPIIBL.

[Tmakar, mapkep.

[Tnakar, mapkep, Typdi-
TYCTI Kara3, Kaliibl T.0.

«Manakray  COHABHYI»
oNliCiHIH Ma3MYHBI
’)KasbUIraH cllai HeMece
ILTaKarT.

Ynecripme
MaTepuaniap.
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OKyIIbUIap OipiH-0ipi ©3apa TONBIKTHIPAIBL.
Cabak COHBIHAA OKYLIBUIAPABIH IONTEpiH
KMHAIl ~ aJIblll, TEKCEpil, JEeCKPHIITOpPFa
COMKEC KOMEHTApUI Ka3bUI/bI.

«Keoen xamy onici apKBLIBI
KaJIBIITaCTRIPYIIBl Oaraniay TarchlpManapsl
KOHBEpTHeH yiecTipiaeni. Okymbuiap o3
aJIIbIHA KEeKEe OPBbIHIANIbI.

1-Tamnceipma. bapnvig OKYWbLAAD
OpPLIHOALObI.

AyaHbIH KYpaMbIHJaFbl MbIHA Ta3Iapabl
TYpPaKTbl, TYPaKChI3 MXOHE Te3 ©3repeTiH
ra3gapra Oemim JKa3bIHBI3: a30T, OTTET,
aproH Hemece 0acka WHEPTTI Tra3zap, Kemip
KBIIIIKBIT Ta3bl, CYTEri, MeTaH, cy OyHI,
a30TTBIH KOC TOTBIFBI, KYKIPTTIH KOC
TOTBIFBL.  OCBI  Ta3mapAblH emip Ccypy
Y3aKTBIFBIH Al THIHBI3.

laznmap ATTapsl OmMmip cypy
TOOBI Y3aKThIFbI
TypaxTsl
Typaxchi3
Tes
©3repeTiH

Jleckpunmop. binim amymisi

- ayaHbIH KYpPaMBIHJAFbl Ta3Iapbl
TYpPAYThl, TYPAKChI3 JKOHE TE€3 O3repeTiH
razaapra Oelil )Ka3abl;

- ayaHBIH KYpPaMbIHAAFbl Ta3aapiblH
eMip CYPY Y3aKThIFbIH aHBIKTANIbI.
2-tarniceipma. Oxyubiiapoviy b6acvim 6eici
OPbIHOALObL.

JlaGoparopusuibik  Toxipube — «bamaysiz
[IIAMHBIH JKaHYBD».

Toxipube  Nel. ITammet JKarbIHbI3.
[Mapadunniyg epin, GUTUIBAIH JKaHBIHIA
arblll, JOHTEJICK OOJIBIT EPITeHIH KOPCETIHI3.
By ke3ne kanmaii mporecc xxypai?
Toxipube  Ne2.  KanplHmarel — KaHy
eHiIMIIepiH aHBIKTaY. LIIBIHBI BIABICTHI AJIBI,
YCTarblllIKa OpHATBHIHBI3. OHBI  JKaHBII
KATKAH [AMHBIH KapaHFbUIAY KEePiHEe allbII
OapbIHbI3 13, 3-5 cekyHn ycranbz. OHaa He
naiiga  Oomawl,  TyciHmipiHi3.  Kyprak
MpoOUpKaHBl YCTaFBIIIKA OpHATHIN, TYOIH
AKOFapPbI KapaThlIl, TOHKEPIHI3 ne
KQIIBIHHBIH YCTIHE TEpJIETeHIIEe YCTaHbI3.
bakpinaran KYOBUIBICTHI TYCIHIIpim,
KOPBITBIH/IBI Ka3bIHBI3.

KopbIThIHIBI
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Hecxkpunmop. binim anymisl.
- 1a0b0paTOPUSIIBIK TOKIpUOEe Kacarl,
(U3HUKAIBIK KYOBUTBICTBI TYCIHIIPE],

- 71a00PaTOPHUSITBIK TOXKIpHOE
HET131H€e XUMUSIIBIK KYOBLITBICTHI
TYCIHIIpeni;

- KaHy OHIMJIEPiH aTalIbl.
3-tanceipma. Ketibip OKVWbLIAD
OPbIHOALObL.

I'padukTi KONMmaHAa OTBHIPBIT CypaKTapra
Kayar OepiHi3:

Kanpimracteipymist Oaranay
TarChIPMaJIapbIHBIH ~ JKWHAFBIHAA TpaduK
Oepinren.(32 6er)

(a) Kasipri ke3aeri arMocdepaHblH Kypambl
MEH epTe Ke3zieri arMoc(epaHblH Kypambl
apachblHIAaFbl YOI TYPJi aWbIPMaIIbUIBIKTHI
KOpPCEeTIHi3:

(B) HemnixTeH, cy OYBIHBIH MKJIIIEp] a3aibIIl
KeTTi? O3 ONBIHBI3BI TYCIHIIPIHI3.

(c) HemikTeH, KOMIPKBIIIKBUI Ta3bIHBIH
Menepi a3albim KerTi? ©3 OWBIHBI3IBI
TYCIHIIPiHI3.

(m) HemikTeH, OTTEK Ta3bIHBIH MeJIIEpi
KeOeHin KeTTi? O3 OWBIHBI3IBI TYCIHIIPIHI3.

Hecxkpunmop. binim anymisl.

- I'padukTi KOmaHA OTBIPHIN Kazipri
Ke3JIeri ayaHbIH Kypambl MEH epTKe Ke3Zeri
ayaHbIH KYPaMbIHBIH apachIHIAaFbI
allBIPMAIIIBUTBIKTEI KOPCETE/II;

- Cy Oysl MeJmIepiHiH  a3al0blH
TYCiHAiIpei;

- KeMmip KBIIIKBUT Ta3bIHBIH a3af0blH
TYCiHAIpei;

- OTTek Ta3bIHBIH KOOEHINm KeTyiH
TYCiHImipeai

CaldaKTLIH COHBI
5 MuH

Peduexcus:
«Mazan  mwina  orcepoen 3 HapceHi
aumuiol... »

1. bi3 OyriH ... OKbII, OLIIK.

2 bi3 ... )KaKChl OpBIHIABIK.

3. Tom ... 5KaKChI albIIl IILIKTEI.

4 biz ... Typamsl kebOipex OuIriMiI3

Pednexcus Ma3MYHBI
clnaljJ apKbUIbl HeMece
IJaKarTapaa

XKanmbllaMa KepceTuiel
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KeJemn.

5. Kazip 6i3 Oynan 45 MUHYT OYpBIHFBI
OLIMEHTIH HOpcenepai: ... Oinemis.
Pednexcus GaprichiHIa OKYyIIBLIApAaH Kepi
OailmaHpICTa aNbIHATKI (4 Mocenesne).

KoceiMma aknaparrap

Capanay — ci3 KOChIMIIA
KOMEK KepceTyli Kaman

)ocmapianceiz? Ciz
Kabineri KOFaphbl
OKYIIIBLTapFa
TallCbIpMaHbI
KYpPACJICHIIpYAl  KaJjlaid
YKOCIIapJIaiChI3?

baranay - OKymbUIapAblH YHpPEHTeHIH
TeKCcepyi Kajai )Kocnapiance3?

JleHcaynbIk KOHE
KAyITCi3IIK TEeXHUKACHIH
cakTay

Kexke xymbIcTap
KETeINey CypaKTaphl
apKBLIBI XKY3ere
acwIpbUIabl. TOMTHIH
IIIHE JKYIITHIK KYMBIC
KOHE KBl TOMTA
TaJKbLIAYJIap
YUBIMIACTBIPBLIAIBI.

bapnsIK oKybuIapra
ayaHbIH KYpaMbIHIaFbl
rasgap/sl Kecte
OOMBIHIIIA JKIKTEII Ka3y
TaIChIPbLIAIbI.

OKymbUIapabIH 6ackiM
Oedmirine Toxipude
’Kacall OTBIPBIII
KYOBUIBICTBI TYCIHIIPY
’KOHE )KaHy OHIMJIEPiH
aTay OoibIHIIIA
Tarnceipmanap oepinei.

Keiibip OKYyIIbLIapFa
Kazipri Ke3Jeri
aTMoc(epaHblH Kypambl
MEH epre Ke3zeri
aTMocQepaHblH KypaMblH
rpaduk OoiipIHIIIA
CaJbICTBIpa OTBIPBII

xkayarm Oepyre OipHere
cypakrap Oepinei.

AnABIHFEI  OKy OOWBIHIIA  JTyHHETaHY,
KapaTbUIbICTaHY oHAEpi OOMbIHIIIA
aybI3ia cypakrap oepinemi. OKynibiapabiy
IYpBIC jkayaObl aybl3lia MaJaKTay apKbLIbI
KY3€re achIpbliIa/ibl.

TonTeIK )XYMBICTaH COH TOMNTap e3apa OipiH
0ipi «MamakTay COHABUYI» OJICI apPKBUIBI
Oarasaiipl.

XKeke xKymbIcTapaa OKYIIBUIAPIBIH HEHI
YHpeHTeHAIriH XKoHe dijie He Hopcesepii
Kapay KEpeKTITiH op TarchlpMara OepiireH
apHailbl JIECKPHUITOP apKbUIbl TEKCEepileml.
JXoHe OKymIBUTAPABIH KYMBIC JQNTEpiHe
MYFaTiMHIH KaMEHTapuidi ®Ka3blIaj.

Cabak conpiHma Oyrinri cabakra Heni
OKbIFaHIbIFbIH? Heni yiipeHrenairia? O
7ie HeHl YHpEeHTUIepi KeNeTIHIIrH aHbIKTay
MaKcaThIH/a OKyIIbUlapra «MaraH MbIHA
KepIeH 3 HOPCEHI alTIIbL...» 9JIICI aPKBLIBI
pednekcus xacateuiansl. Ocwl xepae Oip
Me3riie Kepi OaiilaHbIC abIHA/IBI.

Toxipube ke3inmeri
Kayinci3ik
TEXHUKACBHIHBIH
epexeNepiH KaTaq
caktay KATAH TYPIE
ECKEPTUIEL

Cemeit kanmacbl Nod sxanmbl O11iM O€peTiH MEKTENTIH XUMHS >KOHE OHUOJIOTHS
nmoHiHiH Myramimi KamueB Awmanremni KaOuaeHOBUUTIH «XHUMHUS» 8-CHIHBINKA
apHaJIFaH KbICKAa MEP31M/I1 )KOCIIAPhI
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¥3ak mep3imMai xxkocnapabiH 061iMmi:
8.1 3arTapabiy GpopMyanapsl )KoHE
XUMUSITBIK Peakiusi TeHIeYIepi

MekTten: Cemeii kanacel, Ned sxanmsl O11iM OepeTiH
MEKTEN

Kymni:

Myranimuin aTei-skeHi: Kannes A.K

ChbIHBIN: 8 CBHIHBIII

Karbickanaap canbl:
Karbicnarangap casbl:

CadaKThIH TAKbIPBIObI: XUMUSUIBIK (hopMyasiap OOUBIHIIIA €CenTeyIep

Oky MakcaTbl

8.2.3.1 3arTap KypaMbIHJaFbl 2JIEMEHTTEP/IIH MAaCCANbIK YJIeCiH Taly,
AJIEMEHTTEP/IIH MAaCCAJIBIK yJieci OOMBIHINA 3aTTapAbIH (POPMYITaChIH
HIBIFAPY

CabdaKTheIH
MAaKCATBI

BapJbIk okymbLIap 0l1y Kepek:

o 3aTTap KYPaMBIHJIAFbl 2JIEMEHTTEPIiH MacCalbIK YIECiH Ta0aIbl;
KenTeren okymsLiap 0il1y kepek:

. 3IIEMEHTTEP/IIH MaccallbIK yieci OoibIHIIa 3aTTapAbIH (HopMyIachiH
IIbIFapa/ibl;

Keii0ip okymbuiap 0il1y Kepek:

o 3arTap KypaMbIHIAFbl QJIEMEHTTEPIIH MacCaIIbIK YJIeciH Ta0yFra
AJIEMEHTTEP/IIH MaCCANIBIK Yieci OOMbIHIIA 3aTTapAbIH (popMyTacsH
IHIBIFapyFa ecenTep KypacThIpa ajiajbl.

Tinaik makcaTrap

Jnanorka/xa3puIbIMFa  KasKeTTi TipKecTep MHIEKC XUMUSIIBIK
KOCBUIBICTA aTOMHAaH KeHIH Ka3pulaabl/KOd(PPUIIMEHT aToM HeMmece
MOJIEKYJIa aJiblHa >Ka3bLIa/Ibl/XUMHUSITBIK KOCBUIBICTAFI aTOM MAacCachlH
aTOM CaHbIHa KOOEHTIM OpHEKTeY AapKbUIbL..../3aT  KYpPaMbIHIAFbI
JNIEMEHTTEPIIIH  MAacCAJIbIK  KATBIHACHIH  €CENMTelMi3/dJIeMEHTTePIiH
KOCBUTBICTAFbl MACCAJIBIK YJIECIH €CeNTEeUMI3/XUMHUSIIBIK €CENTep IIbIFapy
OapbICHIH/Ia MaTEMATHKAIBIK aMajiapabl KOJIJaHAMBbI3.

ITonre KaTbICcThI JIeKcuKka MeH TepMuHoJorus CLIL-axicin Kogany.
XUMHUSITBIK (popMyTanap, MaccajblK YIIeCi, CATBICTBIPMAIIBI AaTOMJIBIK
Macca, caJbICThIpMaibl MOJIEKYJIAJIbIK Macca, HHACKC, KO3 PUILIMEHT,
MacCaJIbIK KaThIHAC,

KyHabLibIKTap

[IprrapManIbUIBIK )KOHE ChIH TYPFBICHIHAH OiJ1ay; eMip 0Okl O11iM amy, 3
OeTiMEH KYMBIC OpBIHAAY Ke31H/Ie aaalabLIbIK.

MoHrinik en uaeschiHbH KoFaMbIMBI3AaFbl YITTBIK OIpiiK, OeHOITHIIIIK
NEeH KEeNiCIM KYHJBUIBIFBI HETi31HJE: TON YMBICHI — CEHIMI€ Heri3iesireH
CEpIKTECTIK, TOJEPAHTTHUIBIK, ©33apa KOMEK; HWHAYCTPHUIAHABIPY MEH
WHHOBAIMSUIAPFa HETI3/IereH SKOHOMHKAIBIK 6Cy KYHIBUIBIFBI HETi31HJe:
KEKE KYMBIC — MAKCATKa TAIMBIHYIIBUIBIK, 09CeKere KaOIeTTUIIK

IIonapasabIK
0alJIaHLIC

MareMaruka, )kxapaTblUIBICTaHy

AJINBIAFLI 01TiM

5.2 A. BatTtap xoHe MaTepuangap. 5.3.2.4 epireH 3aTThIH MacCalbIK YJIECiH
ecernTey;

7. 3 C. CanbIcThIpMalibl aTOMBIK Macca KoHe KapamaiibiM Gpopmya.
7.1.2.12 XUMHSUTBIK, KOCBUTBICTHIH (hOpMYJIachl OOMBIHINA CATTBICTHIPMAITBI
MOJIEKYJIAJIBIK MacCachlH €CEITEY.

Cabak 0apbIChI

CabaKTbIH CabaKThIH )KOCHIAPJIAHFAH KATTHIFY TYpJiepi Pecypcrap
JKOCTIApPJIAHFAH
Ke3eHaepi
CabakrbiH 0acel | - 3eifinai  morsipnagaplpy  «smasipirymexri | JI.M.MenneneeBTin
7 MUHym O6acOapmakka KeTkizy» Oipiikke mIaKelpy. byi | mepuoarsik
KATTBIFYJBIH IIAPThl HIBUIIBIPIIYMEKTI OacOapMakka | xkyieci,«Kahoot»-
Oacka caycakTapabl OYKIed JKETKI3y KepeK. | DJIEKTPOHIbI

123




Oxymibuiapaad OV JKaTTBIFYIBI jkKacay MYMKiH Oe?
onne, 0apiblK caycakThl Oipre »XYMFaH >KEHIT Mme?
Omnait  Oojyca KYABIPHIKTAH  KYMBUIBI, OYTiHTI
cabakra OipmiKTe J>KYMBIC  JKacaiiMbl3  JI€TeH
CEHIMIEMI3,-JIeTT MYFaJliM ca0aFbIH JKaJFacThIPaIbl;

- «Kahoot» OWBIHBI apKbUIBl OTKEHIe MLIONY >Kacay
YKOHE KayYITICI3AIK epeKeciH eCKe TYCIpy;

- «Cyreri», «OtTeri», «I» xoHe «II» BaneHTUK, «2»
WHJICKC JKa3bpUIFaH, op a3zy 5 [JaHagaH Kara3
KUBIHABUIAPBIH aly  apKbUIBl OKYIIBLIAp 5 TOMKA
OipikTipizemai. ©Op TONTHIH TaHOa, BAJICHTTLIIK,
uHAekcrepi apkbutbl Takraga (H,O) dopmynacen
Kyparl, TaKbIPbIITHI alllaJIbl.

-OkymsiapMeH  Oipiece  OTBIPBIN,  CabaKTHIH
MAaKCaThlH alKbIHIAY

pecypchl,
Tanbanap

’Ka3pUIFaH Karas
KUBIHAbLUIAPHI.

CadakTheIH
opTackl
33 munym

«Oitnan-xxynrac-0eJic»

OKymibIap OKYJIBIK MOTIHIMEH KEKE TaHBICAIbI )KOHE
cafakra KOJJaHy Typasbl XXyNTa MiKip ajMacassl,
OYKin TorTa o Oemicesi.

1-ton. Xumusnabslk — Qopmyna  KYpacThIPY/IbIH
QITOPUTMIH JKa3blll, TOM apachlHJA TAaJKBLIBIII,
HETi3T1 HYCKAChIH TaKTaFa Ui KOsIbL.

2-Ton. XuMusJIBIK (popmyaa. by Ton oKymibuiapsr
XUMUSUTBIK (hOpMYyJia- XUMUSUTBIK TIUIIIH €H MaHbI3/IbI
Oeuiri OOJIBII ecenTeIeTIHAINH, ce0edi OJI 3aTThIH
XUMUSUTBIK ~ KYPaMbIH ~ @XBIPBITHIT ~ OepeeTiHAITIH
alKBpIHIAWIBI.  3aTTBIH ~ XUMHUSJIBIK  (OPMYJIachl
OoiibIHIIIa MBIHAAP Bl OlTyre OOIATHIHBIH KOPCETE 1!
JKal KoHE KypJIesli 3aT eKeH/IT1H;

camnaJiblK KypaMbIH;

CaHJIBIK KYPaMbIH;

CanpICTRIPMANTBIK MOJICKYJTAIIBIK MaCCACHIH;
DIIeMEHTTEPIIH MacCalbIK KaTbIHACTapPbIH.
1-Tom. KocblabicTapaasbl XUMHUSAJIBIK
3JIEMEHTTEPAIH MaccaJblK YJeciH (m) ecemnrey.
byn Ton okymbuiapel MaccaiblK YyJIeC — XUMHSUIBIK
KOCBIJIBICTAFbI aToM MacCacChIHBIH OyKin
MOJICKYJIaHBIH MaccachlHa KaThlHACHI eKeHmiriH. O
naiibI30€H  OpHEKTENeTiHIH, TpPeKTiH o (oMmera)
opimiMeH OenriieHeTiHIH IoJener, 0acka TomTapra
TyCiHAipesIi.

o )= Ar(93)/Mr (30)*100%:;

2-Ton. 3aTTHIH KypaMbIHa KipeTiH 3JIeMeHTTepAiH
Oesrisii MaccaJbIK yJjeciTepi 0OMBIHIIA OJIAPIABIH
XUMHUSJIBIK  (hOpMYyJIaJIapblH KOPTHIN IIBLIFApY.
Okympiap XUMUSUIBIK — (OpMYyJIaJarbl  aToMjap
WHJCKCTEPiIHIH  KaThIHACHI, opOip  AJIEMEHTTIH
MacCajblK YJIeClI OHBIH CaJbICTHIPMAIIBI  ATOMJIBIK
MaccacblHa Oenreue HIBIFaTHIH OeIeK
CaHJapbIHBIH KaThIHACBIHA TEH CKEHIITIH KOPCETEel.
bemmex canmapapl Oipneidt canra KeOeWTinm Hemece
0ol UHIEKCTEePIiH OYTiH MOHEpre T€H OOJIATHIHBIH

Nk w =

ITocrep, mapkep,
Kananracteipyiibl
Oaranay
TarChIpMaapsbl.
Heckpunropiap
apKBUIBI ©31H-031
Oaranay, e3apa
Oaranay
YUBIMAACTHIPBLIA
bl
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QeI AEH L.

1-ton. Kypaesai 3arrapabiH MOJIEKYJIACBIHIAFBI
3JIeMeHTTePAiH MacCCaJIbIK KAaTbIHACTAPBIH
ecemnrey.

KaabinracTpipymbl  0arajlay  TancbipMaJjiapbl.
«Oinan-xynrac-0eicy» apKbUIbl 3p OKYIIbI aJlIbIMEH
KEKe, OJIaH JKYIITa, OJIaH TOMTa TarChIpMaJIapIbIH
TYPBICTHIFbIHA KO3 JKETKI3e .

Nel KypambpiHa calli  MBIHBIHIAW  3aTTapiAblH
XUMISUTBIK ~ (OpMyJaNapelH  JKa3bIHIAp  JKOHE
CaJIBICTBIPMAJIBI  MOJICKYJIAJBIK MAacCachlH €CEeTITell
LIBIFApPBIHIAD:

a) MBICTBIH | aTOMBI MEH XJIOPJIbIH 2 aTOMBI,

) TeMip/IiH 2 aTOMBI ME€H OTTEKTiH 3 aTOMBI;

0) MarHuiIiH 1 aTOMBI MEH OTTEKTIH | aTOMBEI.

Heckpunrop:

1. 3aTTapabpig XUMHUSITBIK dbopmynanapeiH
xKazazbl;

2. CanpicThIpManbl  MOJEKYJANbIK — MaccachblH

€CeNTeN IIbIFapaibl.

Ne2 Bepiaren ¢popmyaanap ooiibinma H,O, CaO,
Ca(OH), 3arrapablH KYPaAMbIHAAFbl MAacCAJIbIK
KATHIHACTAPBIH ecenTeHaep.

Heckpunrop:

3aTTapblH KYpaMbIHJaFbl MacCablK KATbIHACTAPBIH
KepceTesl.

Ne3 @ochop KbINKBUIBIHIAAFBI 3JIEMEHTTEPAIH
MaccaJibIK yJecTepiH ecenTeHaep.

Heckpunrop:

1. €CenTiH OepUIreHIH Ka3aibl;

2. Ta0y KePEeKTIT1H aHBIKTANIbL;

3. MaccajblK YJIeCTI aHbIKTay (opmyrachiH
Kazazbl;

4. dbopmyna OOHWBIHIIA CYTETiHIH MaccCajbIK
yieciH (% ) aHBIKTalIbI;

5. dbopmyna OOWBIHIIA OTTETIHIH  MaccajbIK
yneciH (% ) aHBIKTalIbI;

6. dbopmyna OoiibiHIIa (ochHopabIH MaccaabiK

yJiecit (% ) aHBIKTal bl

Cabak eTKI3reHeH KeiiH TOAThIPAThIH MYFAITIMHIH 631HIIK peIIeKCHs Taparbl

CadaKTLIH COHBI
3 munym

«bazanay azawwi» ToCUTI.

TeirgaymbIap ceO0ETTerl aima, 2y HeaHe Hcanvlpax
TYPIHAET1 )KaOBICKBIIII

Kara3/pl KaObIpFaFa UTIHTeH aJiMa aFalllblHA XKATChIPY
apKbUIBI OYTIHT1 cabaKTarsl 63

OiJIapbIH KOPBITHIHIBLIANbI, MYH/IA:

Anma — OyTiHT1 cabaKTaH KeIl Hopce OUIIIM,
MaHBI3IbI OOJIILI.

I'yn — OYTiH KeIl HOpCeH1 TYCIHAIM, MEH YIIIiH
maiaans OOIAbL.

JKanwvipax — OyTiH cabakTa TYCIHIKCI3 cypaKTap
00J1/1b1, OKY KEPEK

ayMa, TYJI JKOHE
JKaTbIpaK MiIiH/Ii
CTHKEpJIEp
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Capanay — okymbulapra Kanmaii KeOipek
KoJiay KepceTyai xKocnapiancez?
Kabineri »xorapsl OKyHIbUIapFa KaHAal
MIHJICT KOIOJIbI )KOCTIapiIaI OTHIPCHI3?

baranay — OKymbLIapAbIH
MaTepuaiibl MEHIepy
JeHIeiH Kajail Tekcepyni
JKOCIIapJanchI3?

JleHcaynbIK  JKOHE
Kayimnci3 ik
TEXHUKACBIHBIH
CaKTaJTybl

Capanay ipiKTeJIreH TarchlpManap, HaKThl
Olp OKymIBIJaH KYTUICTIH HOTHXKENep,
OKyIIbIFa JepOec Kojmay KepceTy, OKY
MaTepuaniapbl MeH pecypcTapbiH
OKYIIBUIAP/IBIH KEKEe KaOIIeTTepiH ecernke

byn Genimae oxymbLiapIbg
cabak OapbIChIHIA
yiipeHreHin Oaranmay YIIiH
KOJIJaHATBIH oqic-
TOCUIIePiHi3I jKa3achl3

JleHcaynbIK cakTay
TEXHOJIOTUSIIAPHI.
Cepritry  cotTepi
MeH OenceHpai ic-
opeKeT TypJepi.

ama  otelpein  ipiktey  ([apaaepnain Ochr cabakra
JKUBIHABIK 3USAT TEOPHUSACHI) TYpiHAE OOJIYBI KOJIZIaHBLTATHIH
MYMKiH. Kayinciz ik
Capaiiay yakbITTBl YTBIMIBI TIAiiIamaHyIbl TEXHHUKACHI

€CeIIKe aJia OTBIPHIIN, CaOaKThIH Ke3-KeJreH epexemnepiHiH
KE3€HIH/Ie KOJIJIaHbLIA aJIajIbl TapMaKTapbl

Cabak OoiibiHma peduiekcust

Cabak MakcaTTapbl/OKy MaKcaTTapbl AYPbIC

KoitbutFa 6a? OKymbuiapasiH 6apisiFrsl OM

KOJI KETKI311 Me?
JKetkizbece, HETIKTEH?
Cabakra capanay nypbIc xKypriziiai me?

CabaKThIH YaKBITTHIK KE3€HIEP1 CaKTaIIbI Ma?
Cabak >xocrapblHaH KaHAal aybITKyIap OOJabl,

HEJIKTEeH?

by 6enimai cabak Typassl €3 MKIpiHI3ai
Olnmipy YUIiH naianaHbIHbI3. O3 cabarbIHbI3
TypaJibl COJI JKaK OaraHa OepiireH
CypakTap¥a >kayar OepiHi3.

JKanme! 6ara

CabaKThIH KaKChl OTKEH €Ki acTeKTiCl (OKBITY TypaJibl 1a, OKY TYpaibl Ja OMJIaHBIHbI3)?

1:
2.

CabaxThl J)KaKcapTyFa He BIKIAT eTe anajbl (OKBITY Typajbl Aa, OKY Typajbl Ja OHITaHBIHBI3)?

1:
2.

Cabak 6apbIChIH/Ia CHIHBIN TYPAJIbl HEMECE JKEKEJIETeH OKYITbIIAPIBIH KETICTIK/KUBIHIBIKTAPHI
TypaJibl HeH1 OUITIM, KeJleci cabakTap/a Here KOHUT 001y KaKeT?

Isireic Kazakcran o0mbickl, CeMeit Kanachkl, [1Iokopim aTeIHAAFHI YIIT TUIIE
OKBITAThIH KOIOCH1H Il THMHA3USIHBIH XUMHUS TIOH1 MYFalliMi 3elToBa ASyJbIM
CepiKKbI3bIHBIH cabarbl YJIT1 PETIH/IC YChIHBLIA B

HIbirbic KazakcTan 00J1bICHI
CemMeii Kaj1acbl

HIokapiM aTbIHAAFBI YHI TLI/IE OKBITATHIH KONOEHiHAi THMHA3UA

3eiiToBa AsyiabiM CepuKkoBHA
Xumus NoHI MyFajaimi

¥Y3ak mep3imai :kocnap 0eJgimi: 7.2B Aya. XKany peakuusicei(2c.)

Kyni: Karbickanaap canbl:
CpIHbIn: 7 KaTtbpicnaraniap caHbl:
Cabak TakbIpbIObI Aya. AyaHbIH KypaMbl

Neb6 3eprxananblk ToxipuOe «baaybI3 maMHBIH >KaHYbD)

Ocsbl cabaKTa Ko
JKeTKIi3LIeTIH 0Ky
MaKcaTTapsbl (OKY

7.3.1.1-aya KypaMbIH O11y;
7.3.1.2 -3aTTapabiH jKaHy Ke3iHJIe ayaHbIH KypaMbIHa KipeTiH
OTTEKTIH KYMCAJIATBIHBIFBIH OLTY
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OarzapJjiamMacbiHa cliiTemMe)

MaHBI3bIH TYCIHY

7.3.1.3 -aTMocdepalibIK ayaHbl JJaCTaHYAaH KOPFayIbIH

Cabak makcarrapbl

BapJabIk okymbL1ap:
OKyumbLIApABIH 0acbIM 06JIiri:

TYpaJibl KOPBITBIH]IBI JKaCaiIbl

AyaHBIH camnalblK )KOHE MOJIIIEPIIK KYPaMbIH aHBIKTAM I
ATMOcdepanblk ayaHbl JIaCTaHy1aH KOPFayIbIH MaHbI3bI

Keii0ip okymbLiIap: ayanblH KYpaMbIHIAFbl OTTEKTIH
YKaHyFa )KYMCAIAThIHBIH TYCIHAIPEIl, JONICIACHII.

Bbaranay kpurepuiiyiepi

TypaJibl KOPBITBIH/IbI )Kacau bl

TYCIHIIpeai, AoNenaen .

AyaHBIH canalblK )KOHE MOJIIIEPIIK KYPaMbIH aHBIKTAM I
ATMoc]epaiblK ayaHbl JJaCTaHy1aH KOPFayIbIH MaHbI3bI

AyaHbIH KYpaMbIH/IaFbl OTTEKTIH >KaHyFa )KyMCalaTbIHbIH

Tinaik makcarrap

Okywivinap:
Ilonze man neKcuka men mepmMuHoOIOUA:

OTBIH, TYTaHy K631, ©pTCOHIIpTill

OTTeK , OKCHJ, Te3 TYTaHATBIH, OPTKE KAyIlCi3, JKaHy,
ChIHAY, KaHapMai, )kaHOaWThIH, TYTaHY, )KaHy OHIMJEDI,

Juanoz nen ycazy ywin naiioanvt ce3oep men mipkecmep:

o OT aHybl YIIiH KOWBUIATHIH TAJIANTAP ... .

. ...=CbI3 OT ’KaHa aaMaiinsl, ceoeol ...

. OTtneH Kypec Ke3iHfg ... maiigananday MaHbI3/bl,
ce0eoi ...

. Opt cenpipriui ...OTneH KypecTe OHTaIbI, ce0eoi ...
° OtrieH Kypec Tocuiaepi ... 6oIapIpMayaaH TYPabI

KyHABUIBIKTAPABI 1aPBITY

acaJbl.

«bIHTBIMAKTACTHIKY, «CHOCK TMEH MIBIFAPMAITBLIBIK)
KYHIBUIBIKTAPBIH JAPBITY TONTHIK KYMBIC apPKbUIbI KY3€re

IIonapaJgbIK O0ailjianbIcTAp

XKaparsuibicTany, reorpadus

AKT koJsnany garabuiapsl

KaxeTTi aknmaparThl i37ey, OHIeY, ally

AJNJBIHFEI 0iJ1iM

5.2 Aya (Fouibivra kipicnie 1-4 cpiHBINITap)

Kep atmocdepacsr (KapaTbuibicTaHy S5-ChIHBIN)

Cabak 0apbIChI

CabakTbIH Cabakrarbl ’KOCTIAPJAHFAH icC-opeKeT Pecypcrap
JKOCTIAPJIAHFaH
Ke3eHjaepi
Cabaxreig Oacel - | (C)¥usimdacmulpy.  Tomka 0eJly: CaHIBIK Kyie
10 MunyT apKbUTBI (4 TOT 6 OKYIIIBIIaH)
2 MUH
(C)_Yii mancvipmacwin mexcepy: Inekmusmi mecm. Plickers.com
4 MUH
(K) Kbizvr2ywinsikmosl apmmoipy: Kapa scoutix!
2 MUH Op cabakra 0i3 3aTTapIblH KacHeTTepi, KOJIAAHBLIYBI

Ooutiri.

TypaJibl J)KaHa aKmaparTap anambi3. Cypak KOsl OTBIpHII,
OHBIH jkayaOblH TabambI3.  bByrinri cabakra «kapa
JKOIIKTIHY 1miHAeri Typansl aitambiz. CeHuepre
KOMEK:

Oy 3arThl OapiblFbl Oineni, TaOWUFATTBIH Oip

Oxymsiap 6oipkan aiita 6acraiinbl. bip okymisl kemin
«Kapa KomIiKTi» amassl. [miage He 6ap exen? boc ma?
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2 MUH

Exenri rpek ranbiMbl, Gunocod Apucrtorens: Taburat
0oc opeIHIBI cyiimelai mereH ekeH. Cy emec, HaH Jaa
emMec, 61paK OHCBI3 OMIp CYpe aTManChIH,.

XKayabs1: 60c GombIn KepiHeTiH xepae AY A Gap.
Oxkymibutap cabakThIH TaKbIPHIOBIH aHBIKTAMIbI,
ca0aKThIH OKY MaKcaTTapbl xabapiaHabl.

Capanay: Jlnanor xoHe Koiaay KepceTy

CabakTbIH OpTachl
26 MuH

13 Mmun

2 MUH

11 mun
(Nol,Ne2
Tarceipmara - 6
MUH
Toxipubere — 5
MUH)

Kana magvipuinmer meneepy kezemi:

binecinnep me? Anamaap taramchbi3 S0-KYHHEH apThIK,
CychI3 — OipHelIe KYHHEH apThIK, ajl ayachbi3 10
MUHYTTaH K€M eMip Cype aIMaii/ibl EKEH.

Anamra opraiia MeJjep/e Tayiirine 1kr taram, 2-3kr
Cy, 25 Kr aya Kepek €KEH.

Bilimland.kz caiiteiMeH sxyMbIC. TaKbIPBINTHI OKY
YKOCTIaphl TaKTaJa IIbIFaIbl:

1. Aya KypaMsl.

2. AyaHbIH (U3HKATIBIK KaCHUETI.
3. AyaHbIH KOJIIaHbLTYHI.
4. AyaHbl JacTaHyJlaH KOpray.

(T): «bopm scypnanviy.

TakpIpplll OOWBIHINIA OKYIIBUIAp KeJecl Ma3MYHJIbI
KECTeH1 TONThIpaabl: «bepiareH TakbIpblll OOMBIHIIA
OypbiHHAH OumeTiHiM», «MOTIHAI OKBIN  JKaHaJaH
outrenim», «bomkamnapy, «ThIH akmapaTTap»
Capaunay: Jluanor xoHe Kojiaay KepceTy

(KB), (T): komemerrey

Takvipvin OotibiHwa OiiMOepin beKimy KeseHi:

(K) Jenreiinnik tancsipmanap: Taxipuoe.

Capanay: OKymbUIapAbsIH KOKETTUTIKTEpiHE Kapai
TarChIpManap/ibl 0epy apKbUIbl KOJIJay KOPCETEMiH.
(KB): Op Tarnceipmara OepiireH JeCKpuITopiiap
OOMBIHIIIA OKYIIBUIAP ©31H 631 Oarananpl.

IInakar,
Mapkep,
aKIapaTThIK
Kel Ke3aepi.
Ynecripmeni
Marepuaiiap

https://bilimla
nd.kz/kk/cont
ent/lesson/102
76-
aua_zhane on
yng_quramy

Ynectipmeni
MaTepuanaap

Ca0aKTBIH COHBI
3 MUuH

1 Mmun

Kopvimuinovinay xeseni:
(C) Ulynsmannsiz yi kemekiici «bac-Koa-XKypex»

(9K)_Yii mancwipmacol: §8 — OKY, TECTTIK KEKITE-)KEKKE
JabIHTAJIBI KeITy.

Capauay — oKymbLIapra

Baranay — oKymbL1apabIH

JleHcayJIbIK KIHe

Kajail Kkelipek KoJiaay MaTepHaJIbl MEHIepy Kayincizaik

KOepceTyai KocmapJaicbi3? JAeHreiiiH Kajgai Tekcepyai TEeXHUKACBIHBIH
Kaoiieri :xorapbi JKocnapJaicobi3? CaKTAJYbI

OKYHIIbLIAPFa KaHAail MiHaeT
KOIO/IbI JKOCTIAPJIAN OThIPCHI3?
Capanaynbl TakbIpbIll OoibIHINA | Ayb3iia Oaranay (Mamakray) | OKymisl JICHCAYJIBIFBIH
OumiMaepiH OekiTy Ke3eHiHae | 9Jici apKbUIbI JKeke, | cakray MaKcaTbIHIa
JEHTCHTIK TarcelpMaap Oepy | KOIMIEMETTeY apKbUIbl TONTHIK, | CAOaKTHIH OacelHIa
apKbUIBl KyprizemMiH. OKyIIbFa | eki KyIapI3, Oip TIIeK Kepi | OKyIIbUIapbIH apachlHIa
nepbec Komay KepceTy VIIiH | OaisIaHBIChI apKbUIBI | Oip-OipiHe TUIEK
BIHTAaChl TOMEH OKYIIbUIApFa | TONTAPAbIH OipiH-0ipi | aWTKBI3bIT,
KAJIA KongaHambIH, BIHTAcCHl | Oaramaysl, JNECKPUNITOPJIAp | BIHTBIMAKTACTHIK oprta
JKOFaphl OKYIIbUIapFa KapKbIHBI | apKbUIBl  ©31H-631  Oaranaybl | KaJbITaCTHIPHUIAIb,
OOMBIHINIA KOCHIMIIIA TarChpMa | apKBLIBI TEeKCEepyl | TomKa 0eiy Ke3iHIe aToM
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Cabak mMakcaTTapbl/OKy
MaKcaTTapbl IyPhIC
KOMbLIFaH 0a?
OKy1mbuIapabIg
6apabeirel OM Ko
JKeTKI3a1 me?
Ketkizbece, HETIKTEH?
Cabakra capanay nypsic
Kyprizinai me?
CabaKThIH YaKbITTHIK
Ke3eHJIeP1 CaKTaIIbl Ma?
Cabaxk >xocrapbIlHaH
KaHJal aybITKyJIap
00JIIbI, HETIKTCH?

OepemiH. KOCTIAPIIAIBIM. MEH MOJICKYJIa OWBIHBI
APKBLITBI KO3FaJIbII,
OeJICeHIUTIKTEPI
aprreipputafel.  Ilaprama
apKajapblH TIK  yCTam
OTHIpYJIapbIHA HYCKay
Oepisesi.
Cabax dottvinua Cabax makcarrapsl 7.3.1.1 - aya KypambId 6iny; 7.3.1.2 - 3atTapabig
pedhrexcusn KaHy  Ke3lHIe  ayaHblH  KypaMblHa  KIPETIH  OTTEKTIH
KyMcanaThIHABIFBIH ~ Oimy; 7.3.1.3 - armocdepanblk —ayaHbl

JacTaHyAaH KOpFayAblH MaHBI3BbIH TYCIHY OKY MaKcaTTapblHa Coilkec
OapIbIK OKYIIbUIAP: ayaHBIH CalajblK JKOHE MONIIEPIIK KypaMbIH
AHBIKTAJbl, OKYIIBLIAPABIH OackiM Oediri: aTMoc@epalblK ayaHbl
JMACTaHyAaH KOPFAyAbIH MaHbI3bl Typallbl KOPBITBHIHABI JKacalbl;
KeHOip OKymIbLIap: ayaHbIH KYpaMBIHIAFbl OTTEKTIH >KaHyFa
KyMcanaTbIHBIH ~TYCiHZipendi, nomennexi. Cabakra capamay op
KE3CHIH/IEC JKYPTi3UIim  OTHIpAB. YU  TalChIPMachlH TEKCEpPy
ke3eHinzae: plickers.com caliTel apKbUTBI « DJEKTUBTI TECT» AJIBIH/IBI.
Oxymisuiapapl capajay KOPBITBIHIBI OOWbIHINA Kypriziuimi. YKaHa
TakpIpeIiTel  MeHrepy Bilimland.kz caiiTeiMen kymbIic Kacay
apKbUTBI KYprizinmi. bynm skepae capanay AEpeKKe3aep apKbLIbI
Kyprizinmi. bekity ke3inge «bopT KypHajabl» apKbUIbl KapKbIH
OoiipiHIa capanaHabpl. Capanmaynbl  KoJimay AHAIOT  apKbLIbI
KongaabiM. JKiKTey apKpUIbl capajay JACHIeWIIiK TarcelpMmaiap

apKpuTbl  OKYprizuimi.  OKymbpUiapra  KaKeTTUTIKTEpiHE — Kapai
TarnceIpManapabl 0epy apkbuibl Konjgay kepcerTiM. COHBIHIA op
TarceIpMara OepiireH IecKkpunTopiaap OOMbIHINIA OKYIIBLIAP ©31H 031
Oaramanel. CabaKTBIH YaKBITTBIK KE3€CHIEPl CaKTaIbl )KOHE cabak
JKOCTIApbIHAH ayBITKy OO0JFaH >KOK. KBI3BIKTHI Tokipube jkacaTy
apKBUIbI OKYIIBUIAP IBIH ITOHTE JIETCH KbI3BIFYIIBIIBIKTAPBI APTTHI.

Koram KaHIaNBIKTHI >KaHFBIPFAH CalbIH, OHBIH MOJCHUETIHIH COHIIAIBIKTHI
KaHapybIHAa OuTiM Oepy/iH MaHbI3bl 30p. COHIBIKTaH, OHBIH >KaHAPYbIHBIH alKbIH
MakcaTbl Oap: 3UATKEpJiK, (QU3MKAIBIK >KOHE pyXaHW JlaMblFaH a3aMaTThIH
KQJIBITITaCybl, OUIIMIe JereH KaKETTUIKTI KaHaraTTaHIBIPY, KapKbIHIBI ©3repimn
KaTKaH oJieMjie TaObICKa JKETYIl KO3JEWTIH, €JIJIIH SKOHOMMKAJBIK oJ-ayKaThIHa
Oocekere KaO1JIeTTl aJjlaM KaluTaJbIH JaMBbITY.

Kanapteinran Oarnapiamazna Oarajay MPOIECIH OLTIM amymibulapAblH ©371epi
YII1H OOBEKTUBTI JKOHE CHIHAAPIIBI €TY YILIH KPUTEPUITIK Oaranayabl KOJIAaHA bl

baranay eki Heri3ri TOCUIMEH JKy3€ere achlpblIabl: KaJbINTACTBIPYIIBI Oaranay
KOHE KUBIHTBIK Oarasay.

KanbmracTeIpyIibl JKOHE JKUBIHTHIK Oarajiay apachbIHAAFbl albIPMAITbLUIBIK
1960 >xpinmapaan 6actan OenrijieHTeH, Oipak, OepiireH eki TePMHHHIH MOHI HAKTHI
aHbIKTa7IMaraH. baramaynplH eki HbICaHbl na OuTiM Oepy >KyieciHe KaxkeT-ak. Ic
Ky3iH1e Oy/IaH aHBIFBIPAK albIPMAIIIBUIBIK KIKTEY dKOHE €cen Oepy YIIiH OTKI3UIEeTIH
0KyObl Oarajay >KOHE HaKThl MaKCaThl OKYIIbLIAPABIH OKYbIHA BIKHAT €Ty OOJIBII
TaObLIATBIH OK) YuliH Oaganay apachinjia xyprizineni [3].
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OKBITYZIBI, OMICTEpJII JKOHE OChI MYMKIHIIKTEPIl ICKE achlpy TYypJepiH
KaKcapTy MYMKIHAIKTEpIH aHBbIKTayFa OarbITTaJiFaH Oarajay KaJIbIIITaCThIPYIIIbI
HeMece oKy yuriH Oaranay (Oyb) Gosbin Tabbutanbl. «OKy yiniH Oaranay» aepoec
TYXbIpbIMJIaMa peTiHae 1999 KbUIFbl 3epTTEy HOTHKENEpl Typalibl MyFaliMaep/Ii
KOHE 9JIICTEME YKacaylIbUIap bl aknapaTTaHasIpy MakcaTbiMeH 1989 xplingaH Gacrar
KYMBIC JKYprisreH YJbIOpUTaHUs aKaJeMUKTEpiHEH KypainraH baramayabl
Pedopmanay ToObiHbIH «OKy yIiIiH Oaranay» aTThl KiTaObl JKapusJIaHFaHHAH KeHiH
oenrisi 6oIbL.

Erep Garanmay makcaThl O0ara KO, CEpTH(UKATTay HEMECE OKBITY/BIH ajFa
KBUDKYBIH TIPKEY YIIIH OKBITY KOPBITBIHIBICHIH IIbIFApy 0O0Jca, OHJA ©31HIH
byHKuMsIChl OoMbIHIIA Oyl Oaramay >KUBIHTHIK Oaranay OOJbIN TaOBLIAABl JKOHE
Keii/ie OHbI OKY bl Oaranay jaemn ataiabl. JXUbIHTHIK Oarajay OKYIIbIHBIH, MYFaJlIMHIH
HEMece MEKTeNTiH MopTebeciHe Hemece OolamarblHa BIKOAT €Tyl (SFHH,
AQHBIKTANTBIH MOHI€ M€) MYMKIH OOJaThIH IIEHIIM/I KaObUIAy YIIIH KOJIIaHBLUIFaH
XKarjaiga eJeMIepiH CEHIMIUITH KamMTaMachl3 €Ty Kepek, OyJl aKMapaTThiH
Ma3MyHbl MEH OHBbl KaJbIITACTBIPY MIAPTHIH OaKbLIayJbl OENriIeHTIH apHalbl
TECTUIeP/Il KOJIJIaHy Ke31H1e MyMKiH Oostabl [3].

Okyoul baganay Hemece HCUbIHMBIK OALANAY

Okynpl OaranayJblH MakcaThl, KEpICIHIIE, OKYIIbl Ka3ipri yaKbITTa HE OKBII
OlITreHiH *KuHaKTay O00JbIn TaObuIaAbl. HeriziHeH, 01 TiKeNel KeIeneK OKbITYFa yiec
KOCyFa OarbITTajIMaraH, OHbIH YCTIHE MaHbI3bl MOHI 0ap TECTiey OKBITY yAEpiCiHe
Kepi ocepin Turizyli MyMkiH (Assessment Reform Group, 2002b). Oxyasl Oaranay
Ke31HJie O1p OKYIIBIHBIH KETICTIKTEpPIHIH OENTUIeHreH HOpMallapMeH HeMece Oipiaeit
KACTarbl OKYIIbUIAp TOOBIHBIH KOJ JKETKI3T€H JICHTeWIMEH apaKaThIHACHI
CaJIBICTBIPBUIFAH COH KOPBITHIH/BI Kacalagbl. MyHall KOPBITBIHIBUIAP CTaHIApTKA
HeMece dieTTe 0ayu1 HeMece JEHIe TYpIHJE KENTIPUITeH MEXKEIKKE «calKec/calkec
eMec» JTeTeH HbICAH 1A Kacaslabl.

OKy ywin 6azanay nemece Kaiblnmacmulpyuibl 6A2a1ay

Oky ymriH Oarayiay Ke3iHIe KOJJaHBUIATHIH KaJaranay, HMHTePIpETamus KoHe
eNmeMAep OKyAbl Oaranmay Ke3iHJe KOJIAHBUIATHIH OJIIeMAepre YKcac OOy
MYMKiH, 0ipaK oJlapJaH TyaTblH KOPBITBIHABI MEH IIemIiM Oacka cumarra OoJajbl.
Herizinen, Oyb Oanamap okpITy yAEpiCiHIH KaHIal €KeHiH, dcipece OJap IbIH MBIKTHI
KOHE OJICI3 JKAaKTapbIHBIH CHIIATBI MEH ceOenTepi KaHAal Typajbl aJIbIHFaH
MajiMeTTepre Oactel Hazap aynaptaabl. Ockuraiiima, Oyb KopbITBIHIABIC OynaH opi
JAMBITY YIIIH OJap/AblH HE 1CTeYl MYMKIH €KEH/IIT1HE HEeT13/e/TeH.

baranayaer Pedopmanay ToOwl oKy yIniH OarajnayFa MbIHaJail aHbIKTama
oepeni:

OKy YIIiH Oaranmay — Oy OLIIM alylibuiap ©3A€piHiH OKYIbIH KaHaai
caThIChIHJA TYpPFaHbIH, KaHIall OarbITTa JamMy KEpEK >KOHE KaXKeTTl JAeHreWre Kamai
KETYy KEpeK eKEHJITH aHbIKTay YIIH OKYLIbIIap MEH ONIapAblH MYFamiMepi
KOJIIaHAThIH MAIIMETTEP/1 13/1€Y JK9HE TYCIHIIPY YIepici.

bepinren aHbIKTaMaHBIH MaHBI3[IBI AJIEMEHTTEPIHIH Oipl  oKyubliapobiy
Odepexmepdi Koli0aHyvlHa 0aca Hazap ayaapTy Oousblll TaObutanmel. by sxepie
MYFaIIMJIEp JKaJIFbI3 Oaranaymibl TYiIFa OOJMaWTHIHIBIFBIHA Ha3ap ayAapbLiajibl.
Oxymibimap e37epiHiH ChIHBINTACTAPBIH JKOHE O37IepiH Oarajiayra TapThLIYbl KaxkerT,

130



MyFajgimaep Oaranaydbl OelCeHIl KYpri3reH Ke3ae, OyJl yAepicke OKyIIbuiap Jaa
OesceH Il KaTbicybl Kepek [3]

Kanpinracteipyiibl Oarajiay KYHJIETIKTI OKBITY MEH OKY Y/AEPICIHIH a)KbIpamac
OeJiiri OOJIBITT TAaOBLTA/BI, OJI Y3IKCI3 KY3€re achIpbLIajbl, OKYIIBI MEH MYFalliM
apacheIHJaFbl Kepl OalJIaHBICTBI KaMTaMachl3 €Te/ll dKOHE OKY YJepiciH Oara Koimai-
aK peTTeyre MYMKIHIIK Oepe/il )KoHe MYFaIMIEP/I1H OKBITY/Ibl OJIIICY KoHE CaOaKThI
KOcTapiiayra KOMEKTEeCy YIIIiH NMaiganaHbuIabl.

KupiHTBIK Oaramay MyFalmiMJIep MeEH OKyLIbUIapra OeiMaep/ibl/yKcac
TaKBIPBIMITAP/IBI ASKTaFaH KE3JIeT1 OKY JKETICTIKTEPl Typajbl aKmaparrap Oepy YIIiH
Oayaap MeH Oarasiap KOIOMEH KYPri3Jie/.

KanbmmracTeIpyiibl  JKOHE KUBIHTBIK Oaraynay OapiblK TIMOH  OoObIHINA
Kyprizuteni. Anaiima Oaramay TOCUIAEpl OJapIblH Ma3MYHBI MEH TYpIHE Kapai
opTypii Oosybl MYMKiH. MyranimMaep OKylIblIapra Kepi OalIaHBICTHI KaMTaMachl3
€Ty XOoHE OKYy YJEpiCiHJIE ara-aHajapra akmapaT Oepy YUIIH KaJbIITACThIPYIIbI
YKOHEKUBIHTHIK Oarajay HOTHXKEJEpiH naijanaHabl.

OKy MakcaTTapblHa JKETY JIOpEKECiH aHbIKTay YiIiH b. BiiyM TakcoHoMusichiHa
colikec oinay AeHreiiepi OolbiHIIa Oaranay KpuTEepUiliepl xacanaibl.

dopmaTuBTI Oarajayra >KOHE JKUBIHTBIK Oarajayra apHalifaH TalcblpMalap
OapJbIK OKYIIbUIAp YIIIH OaranayiblH T€H MYMKIHAIKTEPIH KaMTamachl3 €Ty YILUIH
’Kacarybl Kepek.

JKubIHTBIK Oaraniay Ke3iHje KOWBUIATBIH Oalll MEH TOKCAHIBIK Oaramap KOO
mpoiieci Oaranay HOTHMIKECIHIH CEHIMIUTITH KOHE MYFalliIMIe >KOHE OKYIIbUIapra
OKBITY 7KOHE OKY IMPOIIeC] TypaJibl Ak aibl akmapaTieH KaMTaMachl3 eTe/ll.

Kpurepuanapl Oaraiay MyFaliMHIH CBHIHBIIITaFbl JKYMBICBIH — KOJIJIayFa
OarpITTaJIFAaH KOHE OHBIH KBbI3METIH KoJijjayra apHairaH. HoTwmkeci myraiimre
pednexcust (kepi OalyaHBIC) JKacayFa XOHE OJIaH dpl 1C-OpPEeKEeTTI Kocmapiayra
KOMEKTECE/II.

baranaynbeiy kaHa Kyieci OKymIbUIapFa e37epiHiH ic-opeKeTTepiH OaKpliayFra
KoHe Oaranayra, KUBIHIBIKTAp TYybIHIAFaH ceOeNTep/al aHbIKTayFa >KOHE >KOIOFa
MYMKIHJIK Oepe/i.

Oxy mpomeci QYHKIIMOHAIABIK CayaTTBUIBIKTBI KaJbIITACTHIPYFa KOHE
OKYIIIBUTAp apachlHa KEH ayKbIMIbI JaFablIapbl KaJbIITACTHIpyFa OaFbITTaJIFaH.
Oky mporeci JoCTYpial OKBITYJaH ajlIaKTayabl Ke3AeWIl JKOHE KYTUICTIH
HOTHKEJIepre HET137eNIreH «OuIei», «TYCIHY», «KOJIJaH», «Tajaay», «CUHTE3CY»,
«Oaramay» gereH aiutbl OuliM Oepy aliMarbIMEH aHBIKTaJIFaH KbI3MET OaFbIThIH
KepceTe/l.

Kputepuanpl 6aranay OKyIIbUIApIbIH TaOBICTAPEl MEH KEMIITIKTEP] TypaJibl
aKmapaTtThl aJifaH Ke3ze Kepl Oailnanbic QyHKUMACHIH OpbIHIalbl. COHBIMEH KaTap
apaJIbIK KYMBICTBIH €H KaHAraTTAHAPJBIKCHI3 HOTHXKENIEPIHIH ©31 OKYIIBIHBIH 63
HOTIDKEJIEPIH KaKcapTy OOMBIHIIA YCHIHBICTAp PeTiHe KaOblaanasl [3].

Kputepuiinep OoiiblHIIIA OJIApABIH JKETICTIKTEpIH Oaranay >XOHE >KETULIIPY
YIIIH KOCBIMIIIA MYMKIHAIKTEp maiga Oonabl. Kpurepuannpl Oaranay Ke3iHIe
OKYIIIbUIAp ©3/epiH 0acka OKYIIBIJIAPMEH MEH CalbICThIpMAiAbl. «Y3MIK OKYIIBD»,
(OKaKChD», «OpTaliay CHUSKTBHl OenTiiep O3/ITiHEH KETINM Kamanabl, OipaK oJapbIH
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KETICTIKTepiH Oip Kputepuil OoibIHIIA Hemece Oacka JeHreine Oaranay KoHe
KETUIIIPY YIIIH KOChIMIIIA MYMKIHIIKTEp Oap.

baranay kpurtepuiisiepi He YIIIiH KaXeT?

Myraiim yIriH:

- OKY YJiepiciHe KaThICThI aHBIK HYCKayiap 0ap;

- Oarajay npoueciH OObEKTUBTI JKOHE IOMEKTI €TY;

- MYFaJIIMJIEP/IIH KETICTIKTEPIH Oarajay MpoIeciH KeHUIACTE 1.

Okymuibutap yuris:

- OKY MakcaTTapblH, KYTIJIETIH HOTHXKENPl, Oaranay KpUTEpUUTIEPIH KOHE O3
’KYMBICHIH KETUIIPY KOJIJAPBIH HAKTHI TYCIHY/II KAMTaMachI3 €Tei;

- ©31HIIK )KYMBICBIHA YKaFaal Kacajaabl.

baranay TypiHiH apTHIKIIBUIBIKTAPHI:

. OKYIIIBIHBIH JK€Ke Oachl eMecC, OHBIH KYMBICHI OaFraslaHaJIbl;

. OKYILIBUIAPJBIH KYMBICHl Oenrinl Oaranay KpuTepuilsiepi OoMbIHILIA
TeKcepiIeai;

= OKYIIIbI OUTIKTUIITH OaFajayablH HAKThl allTOPUTMIH OiJ1e/l, OFaH ColKec
0J1 ©31H1H TaOkIC JICHICHIH aHBIKTAH aJlajibl;

. OKYIIbLIAPIbIH ©31H-031 0arajgay MEH OKbITYFa JIET€H bIHTAChI apTaJibl.

Ochbl negarorukagblK TEXHOJIOTHSIHBI €HI13YMEH XoHE eHJIIpyMeH 013 pyOpuKa,
KPUTEPUH, TECKPUTITOP CUSKTHI YFBIMIApPMEH TaHBICAMBI3.
Kpurepuiinep - oKymbuiapsiH TypJil KbI3METTEPIHIH Ti31Mi;

Heckpuntopnap — Oenrumi Oip OamiMmeH ecenTeneTiH, oplip Kputepui
OOMBIHIIA KETKEH HOTHKECIH KOPCETETIH KETICTIKTEp JACHICHI;
PyOpukanap - OanaHblH He VIIIH OKBIFaHBIH, KpUTEPUHIEp HEHI OKY

KEpEeKTITiH, aj JEeCKpUNTOpJap Kajlal OKy KEpeKTITiH KepceTeTiH Oaranay
KpUTEpHilIepiHe coiikec OUTIM alylbUIap/iblH OKY KETICTIKTepl JEeHreusIepiH
cUnarTay TICLIl.

Temenneri kectene (16-kecte) 8-ChIHBITIKA apHAIFaH «XUMHS TI9H1 OOMBIHIIIA
OKy MakcaTTapbl, oiyiay KaOiNeTiHIH JeHrewnepi MeH Oaranay KpuTepuiiepi
OepinreH.

16-kecte — OKy MakcaTTapbl, oOWiay KaONeTIiHIH ACHTeWnepi MeH Oaranay
KpUTEepuiiepi
8.1 Atomzaa 8.1.3.1 - atomza Tyciny aToma JIEKTPOHAAP
ANIEKTPOHIAP | DIEKTPOHIAP SIPOJIaH ApaKAITBIKTHIFBI
JbIH Tapadybl | AIpOJiaH apTKaH CalbIH OIpTiHICT
apaKaIIbIKTHIFbI DHEPTeTUKAIIBIK JIEHTeIep
apTKaH CaubIH OOMBIHIIIA TapaJaThIHBIH
OipTiHIe TYCiHEe1
HEPTETUKAIBIK
I(SEINSIRI(S)0)
OoifbIHIIIA
TapaJaThIHbIH
TYCIHY
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8.1. 8.1.3.2 - opbip biny opOip AIEKTPOH KabaThIHIA
DHepreTUKalbl | AIEKTPOH Tyciny AJIEKTPOH CaHbl HAKTHI
K JIeHreiep. Ka0aTbIHAA Konpany | Makcuman MOHHEH
No 1 AIIEKTPOH CaHbI aCMalThIHBIH TYCIHE/I;
3epTXaHajlblK | HAKThl MaKCUMal S )KoHE p OpOUTaIAAPBIHBIH
TOXKIpuoe MOHHEH MIIIHAEep1 KaHaan
«ATomaap aCIaNThIHBIH 0O0JIaTLIHBIH OLIE];
MOJENBIEPIH | TYCIHY; anFamkel 20 XUMUSIIBIK
xKacay» 8.1.3.3 - s xoHe p IEMEHTTIH JIEKTPOHIBIK
opOUTaNAapbIHBIH KOH(UTYpaLUSICBIH JKOHE
MIIIHIH 01Ty; AIIEKTPOHBI-TPAPUKATIBIK
8.1.3.4 - anraiiksl dbopmyapbIH Ka3a anaabl
20 XUMHUSIIBIK
DJIEMEHTTIH
AIEKTPOHBIK
KOH(UTYpaIUSACHIH
MKOHE DIIEKTPOH/IbI-
rpauKaIbIK
(hopMyIapbIH xKaza
oty
8.1 8.1.3.5 -aromaap Tyciny aToMJ1ap JIEKTPOHIAPIbI
HNonmapasig AIEKTPOHIAPIBI KaObUIIali HEMece KOoFajTa
TY31UTyi KaObUIIall HEMece aJaThIHBIH KOHE OCHIHBIH
’KOFaJITa aJIaTbIHBIH HOTHKECIHIE HOHIAP
’KOHE OCBHIHBIH TY3UIETIHIH TYCIHEI1
HOTH)KECIH/IE
HMOHJAp TY31JIETIHIH
TYCIHY
8.1 8.1.3.6 -«HOIBOIK Tyciny «HOJIBIIK KOCBHIHIBI»
KocbinbicTap KOCBIHABD oniciMeH | Kommany | oficiMeH KOCBUTBICTap IbIH
dbopMynacelH | KOCBUIBICTapIbIH dbopMyIackiH KYPacThIPy
KYPacThIpy dbopmyaceiH YKOJIBIH O1JIeI1;
KYpacThIpy Tenaeyni TeHecTipe
anajbpLKypaeti
KOCBUIBICTap 1aFbI
3JIEMEHTTEPTEPIiH Oenrici3
TOTBIFY JOpeXeciH, Oacka
AJIEMEHTTEPI1H Oenri
TOTBIFY JIOpEKECIHE Kapail
ecenTen IIbIFapa anxajibl
8.1 Xumusibik | 8.2.3.1 - 3aTTap biny 3aTTap/bIH KYPAMbIHIAFbI
dbopmynanap KYPaMBbIH/IaF bl Tyciny XUMHUSUIBIK JIEMEHTTEPIIH
OolbIHIIIA AIIEMEHTTEPIIH Konnany | MaccanibIK yneci Typaibl
ecenTeyJsep MaccaJbIK YJIeCiH YFBIMJIBI Oliei;

Taly,

Kypneni 3aTThiH
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AJIEMEHTTEPI1H
MaccallbIK Yiecl

KYpPaMbIHAAar'bl
BHCMCHTTCp,Z[iH MacCCaJIbIK

OoiibIHIIIA yJecTepi OOMBIHIIA OJIAp IbIH
3aTTapbIH XUMUSIIBIK (hopMyTIanapbiH
dbopmynaceiH KOPBITBII IIbIFapa ajaaabl
HIBIFApy

8.1 Xumusinbik | 8.2.3.2 - biny 3aTTap MACCACBIHBIH CAKTATY

peakuus OpEeKeTTeceTiH Tyciny 3aHbIH OlJe1i;

TEHJEYJIePIH 3arTap KarbiHackiH | Konmany | opekerreceTiH 3aTTap

Kypy. 3at AKCIIEPUMEHTTIK KATBhIHACKIH KCIIEPUMEHTTIK

MAaCCCaChIHBIH | KOJIMEH aHBIKTaY; YKOJIMEH aHBIKTAl anajbl;

CaKTaiy 8.2.3.3 - peakuusira peaKLusiFa KaTbICAThIH KOHE

3aHbI.Ne 1 KATBICATBIH JKOHE TY3UIETIH 3aTTap/IbIH

KOPCETUIIM TY3UIETIH (dbopMyachiH *a3a OTHIPHII,

«3ar 3aTTapIbIH XUMUSIIBIK peaKIusiap

MacCaChIHBIH (dhopMyJIachIH Kaza TEHJEYJIEPiH KYpPYyaIbl

CaKTaJly 3aHbIH | OTBIPBII, XUMHUSIITBIK

TTOJIEIIEUTIH peakiusiiap

TOXKIpUOE». TEHJIEYJIEPiH KYPY;

No 2 8.2.3.4 - 3artap

3epTXaHANBIK | MaCCAChIHBIH

TOXIpuoOEe cakTaily 3aHbIH OL1y

«OpEKETTECYLI

1 3aTTapbIH

KATbIHACKI»

8.1 Xumusielk | 8.2.2.1 -OacTankel Tyciny XUMUSIIBIK PEaKIUs TUTITEP1

peaxius KOHE TY3UIreH Konngany | Typaibl O611e1i )xoHe

TUTITEPI 3aTTap/IblH CaHbI TYCIHE;
MEH KYpPaMbl OacTankpl )KOHE TY3UIreH
OOWBIHTIIA 3aTTapbIH CaHbl MEH
XUMUSITBIK Kypambl OOMBIHIIIA
peakuusIapabl XUMUSITBIK PEAKITUSIIAP bl
KIKTEY JKIKTEN ajaabl

8.1 8.2.2.2- Tyciny TaOUFaTTaFbl )KOHE Tipi

Taburarrarel | TaOurarTarel )koHe | Konmmany | ar3ajmap MeH ajgam

YKOHE Tipl Tip1 aF3ajiap MEeH TIPUILTITTHAETT XUMUSITBIK

ar3ajap MCH
azam
TIPUILTITIHIET
XAMUSIIBIK
peaknusap

ajaM TIpIIUTITTHACT
XUMUSIIBIK
peaKIusLIap bl
CUIIATTay,

peakIMsUIapAbIH KYPY
MEXaHHU3MIH TYCIHE;
TaOUFaTTaFrbl )KOHE TIpi
ar3ajap MEH ajam
TIPUITITTHAETT XUMUSITBIK
peaxuusiap TypiHe
MBICQJITIAP KENTIpei
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TokcanaplKk Oaranayra apHaJIFaH J>KUBIHTHIK OaranaylblH CHUIIATTaMachl -
KUBIHTBIK TOKCaH Oara IIbIFapy YIIIH KYPTi3€TiH KUBIHTBIK OaranayFa KOWbUIATHIH
TajanTap 0oJbIN TaObLIAbI.

JKUBIHTBIK )KYMBIC - OKYIIBIHBIH O€Jrijl Oip OKy Ke3eHiHE MOH OOMBIHIIA OKY
KETICTIKTEPIHIH JCHTeHIH aHbIKTayFa OarbITTaIFaH KYMBICHI.

JKubIHTBIK Oaranay - Oy Oemimiep asKTajdraHHAH KeWiH , Oenriuii Oip oKy
Ke3€HIHEH (TOKCaH/OKY JKbUIbl) KeWiH OTKI31IETIH Oaranay Typi.

bann xoro cxemachl - TOKCaHFa apHaJIFaH KUBIHTHIK Oarayiay TarnchlpMaiapbiH
Oenriney ymrH OipbIHFal CTaHAAPTTAPALI KYPY VIIIH MYFaliMIep MaiaaiaHaThIH
cxema. MyramimMre OeJiM/OpTaK TaKbIphINTap OOWBIHINA >KUBIHTHIK Oaranay/bIH
HOTIDKEJIEpIHE Taljay KYPri3y YCHIHBUIAJAbl. ATanfaH Tajnaay OuliM alylibuiapra
Kepi OaiyaHbic Oepyre, CHIHBINTHIH OKY KETICTIT1 JACHTEWIH aHBIKTayFa MYMKIHJIK
oepeni. bynan 6acka myraimM KakeT OOJIFaH JKaFaaiiia KaabllITaCThIPYIIIbI, )KUBIHTHIK
Oaranay pociMJEpIHIH aiJarbl YaKbITTarbl 9ICTEpIH, TalChlpMaliapibl, cabak
JKocTapapblH KaiiTa KapayblHa 001a/Ibl.

Kanne! anranga 6eaiM/0OpTaK TaKbIPBIITap OOMBIHIIA KUBIHTHIK Oaranay Ou1iM
AYIIBIHBIH OKYJAaFbl KeMIIUJIIKTEPIH YaKbITHIHIA aHBIKTAY YXOHE OHBIH aJBIH ajy
yuriH etkizuieni. bearun 6onrangai, 6111iM amymibIapAbH 0ackiM 06JIir 63 OKYbIH/1a
TYpiHE, CaHbIHA, camachlHA >KoHE T.0. Kapail Oenrun Oip KeMIIUTIKTEepAl >KMHAKTal
OacTaliIbl )KOHE YKaIFaCThIPAIbI.

beniM/opTak TakeiphIinTap OOWBIHINA KUBIHTHIK Oaranay yaepiciHie OKyIarbl
KeMIIUTIKTep/Il alKpIHAAy YIIIH OUTIM alyIIbIHBIH HaKThl HEJEH KHWHAJATHIHBIH
aHBIKTAy FaHa MaHBI3JBI €MeC, COHJal-aK, Kajail, Here TybIHJaFaHbIH aHBIKTAy J1a
MaHBI3/IbI.

benim OoWBIHINIA JKUBIHTBIK JKYMBIC KOPBITBIHIBICHI —HETI31HAE OLTIM
ATYIIBIHBIH JKETKEH OKY YKETICTIT1 JICHIel1 TarnchlpMaHbl OpbIHAY MaibI3bIHA COMKEC
AHBIKTAJTIA]IbI.
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KopbIThIHABI

bimiMm Ma3MyHBIH >KaHapTy OKBITYIbIH HOTHIKECIHE OaFbITTalFaH, ajl OKBITY
HOTWIKEC1  OKYJIBIKTapJarbl, OKY-OHICTEMEIIK KEIIeHAEPAEri JKOHE KOChIMIIA
onebuerTepae OeplireH MaTepualiapra coiikec ko0aaaHysl THIC.

Kanapteimran OUIIM  Ma3MyHbIHA KOIIy VIIIH MEKTENTIH MEMJICKETTIK
XKaJIMblFa MIHAETTI OuTiM Oepy CTaHapTTaphl, VIATUIK OKY OCIHapiapbl, OKY
Oarmapiamanapbl 93ipieHal. YJITUNK OKy Oarapiamachl OUTIM  aldyIibLIap/IbIH
OJIEMHIH Ka3ipri XUMUSIIBIK OCHHECIHIH HEeTi31H/e KaTKaH 1prei 3aHIbUIBIKTap MEH
MPUHITUNITED TYypaJbl OUTIMII MEHTEePTY, XUMHUSIBIK IKCIIEPUMEHTTI OpPBIHAAY >KOHE
3epTTEey JKYMBICTApPbIH KYPri3y NaFrabUIapblH JAMBITY, OKY JKOHE 3€pTTEY KbI3METIHE
KayarKeplIIKIeH Kapayra Topoueneyre Heri31ereH.

¥YCHIHBUIBINT OTBIPFAH QMICTEMENIK KypaiablH OipiHinl OemimiHzge OuTiM
Ma3MYHbIH kaHapty ascbiHaa (7-9 cembiOTapaa) «XUMHUS» [OHI  OKY
OarmapiaMachblHBIH epeKIIenikTepl ambuirad. Herisri opra OuliM AeHreuiHaeri
«XuMus» MoHI Ma3MYHBIH OepeTiH Oec 0eiliM, oJlapAblH OKBITY MakKcaTTapbl Oepiii,
OemiMIenepi cb30a TYpiHIE TYCIHAIPIITEH.

barpapnama  OOMbIHIIA  OpbIHAQIYFa  MIHAETTI  MPAKTUKAIBIK  KOHE
JTa00pATOPHUSIIBIK JKYMBICTAp Ti3iM1 OLIIM allyniblUlapra MOH OOMBIHINA KaHa O1IIM
aNblIl, 3epTTEY JaFAbUIAPbIH JAMBITYFa MYMKIHAIK OEpETIHIECH €TII IPIKTENIrEH.

Exinmi OGemimae «XuMHS» TOHIH OKBITYAbl YHUBIMIACTHIPYABIH (popMaapbl
MEH OJiCTepl Typajbl aWTbUIAAbl. XUMHUSHBI OKBITYIBIH OIIC-TOCUIAEP] YFBIMBI
TUAAKTUKAIBIK MaKcaTTapFa COMKEC OKBITY YAEpICIHIIE MYFAIMHIH OKY KYMBICHI
MEH OKYIIbUIAP IbIH TAHBIMJIBIK 1C-OPEKETI KOJIIAphIH OalIaHbICThIPA MICHIIIETIH OKY
1C-opeKeTIHIH MIHJeTTepiH OeliHenered. OKBITYAbl YUBIMIACTHIPYABIH (hopMaiapsl
MEH oficTepi OUTIM OepyiH TOXIpHOeiK OaFbIThIH KYIIEHTIN, O1IIM amylibuiap IbIH
oilJlay KBI3METIH JAMBITBIII OHE IIBIFAPMAIIBUIBIK, 13ICHYLIUIK, 3€pPTTEYIILIIK
JaFIBUTAPBIH KaJIBIITACTHIPATIBI.

Xumus cabakTapblH/la KOJIJAHBUIATHIH TMEAArOrUKANIbIK TOCULAEP/IH OachiM
Oexiri 3eprreyre, ToxipuOere, JIOTHKAIBIK TallChlpMaiapra, capajnay oJiCTepiHe
HET13/IeTITCH.

Yuriamon  Gemimzae OimiM  Ma3MYHBIH JKaHApPTy asChIHIAA KBICKA MeEp3iMIIi
KOCTIapiapablH KYPBUIBIMBI, KPUTEPUAINBIK OaFajay KyWeci Typalibl TYCIHIK
oeputred. Kpurepuanasl Oaranayabl Ky3ere acblpyFa apHaJfaH HaKThl MbIcayiap,
TaKbIpBINTap OOWBIHIIA OaFanayFa apHalFaH TalChlpMalIapblH YITIEp] YChIHBLUIFaH.

ATanraH oJicTeMENiK Kypajnaa «XUMHUS» OKYy IOHI KypChl Ma3MYHBIHBIH
EpEKILIEeNIKTEPl KOPCETIITeH, MYFaliMaep ca0akTapblH J>KOcCIHapjay OapbIChIHIA,
cabakTapblH/la, COHBIMEH KaTap OUIIM ajymibIHBIH OUTIMIH Oarajiay JKoHE
JMArHOCTUKaJIaya KoJIJaHyFa HeMece OacIbLIBIKKA allaThIH YChIHBICTAp OEpIITeH.
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BBenenue

[Ipesunent PecnyOnuku Kazaxcram H. HazapOaer B cBoem oOpaiieHUU
Hapony Kaszaxcrana «HoBble BO3MOKHOCTH pPa3BUTUSA B YCIOBHUSX YETBEPTOU
MPOMBIIIIJIEHHON peBostonu» oT 10 stuBaps 2018 roga nogyepkHyli, YT0 OCHOBHBIM
MIPUOPUTETOM 00pa30BATENBHBIX MPOTPAMM JIOJDKHO OBITh MOCTOSIHHOE M3MEHEHHE
TEHJICHIMI U pa3BUTHE CIIOCOOHOCTU MPUOOpPETaTh HOBBIE 3HaHUS. Hy>KHO yCKOPUTH
CO3/1aHHe COOCTBEHHOU MEPeI0OBON CHUCTEMBI 00pa30BaHUs, OXBATHIBAIOILIEH I'paXIaH
BCeX BO3pacToB. Kito4ueBBIM NPHOPUTETOM 00pa30BaTENIbHBIX MPOTPAMM JIOJKHO
CTaTh pa3BUTHE CIIOCOOHOCTH MOCTOSHHOW aJanTaluyd K U3MEHEHUSIM U YCBOEHHUIO
HOBBIX 3HaHUi [1].

OOpazoBanne u HaBblkm 21 Beka — 3T0 o00pa3 JWHAMHUYHBIX W
VHTETPUPOBAHHBIX 3HAHUW WM YMEHHUH, HMEKIIUX UEHHOCTh B MPAKTUYECKOU
NEeSATEIBHOCTH U pPEaJbHBbIX CUTYalUsIX B YCIOBHUSAX LHHUQPPOBBIX U MHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUNA U BEI30BOB HOBBIX MPO(ECCUI U CHEMAIbHOCTEN.

B npouecce pedopm, mpoBOoIMMBIE B HACTOSIIEE BpeMs B CHUCTEME
o0pa3oBaHMsl, HAMpPABIECHHbIX HAa OOHOBJIEHHWE COJAEpX aHUs OOpa3OBaHUS Ha BCEX
YpOBHSIX, TpeOyeTrcsd TMOBBIIEHWE KadyecTBa OOYyYEHHMS] U IPEnoJiaBaHUs
€CTECTBEHHBIX HayK, CO3aHUs yCIIOBUM TUTSI COBEPILIEHCTBOBAHUS
MPO(ECCHOHAIBHOIO MacTEPCTBA MEJArOroB.

VYyeOHasi nmporpaMma OOHOBJIEHHOTO COJIEp’KaHUsl — TO MporpamMma, KOTopas
OTBEYAET MOTPEOHOCTSIM COBPEMEHHOTO IMOKOJIEHUs. YueOHas mporpamma
OpUEHTHPOBAHA HE Ha Iepeady OINpeleeHHOro oobema yueOHOro Marepuania, a Ha
CUCTEMY OXXMJAeMbIX pe3yJbTaToB. B pamkax OOHOBJIEHHOTO COJEp>KaHUs
oOpazoBaHusi y4yeOHble mnpeameTsl — «®Pusuka», «buonorus», «Xumusny,
«I'eomerpus», «Anredpa» u «l'eorpapus» — HaUMHAIOT U3y4aThCS OJHOBPEMEHHO C
7 xnacca. IlpenogaBanve XuMuU B YCIOBHUSX OOHOBJICHUS COJIEpKaHUsI 00pa30BaHUS
OPUEHTHPOBAHO HA MOHMMAaHHWE MHOTO00pa3Hsi XUMUYECKHX BEIIECTB, U3 KOTOPBIX
MOJIy4arOT COBPEMEHHBIE MAaTEepUabl, OJIUMEPHI, CILIABHI, JIEKAPCTBA, 000PYI0BAHUS
M OCBOGHHME OOyYarOlMMHUCA TPUYMH U CIEACTBUM XUMHUYECKHX PpPEaKUUH,
OCHOBAHHBIX HAa XUMHUYECKHX 3aKOHAaX C PAa3BUTHEM OSKCIEPUMEHTAIBHBIX U
MPAaKTUYECKUX HABBIKOB, a TaKXe yMEeHHM O€30MacHO TPUMEHATh HX B
IMOBCEJHEBHOM KU3HU.

[ens: pa3paboTka METOAUYECKUX PEKOMEHIAMU IO H3YYEHHUIO0 y4eOHOTO
npeameta « XuMusm» (7-9 kiaccel) B paMKax OOHOBJICHUS Co/iepKaHusi 00pa30BaHMUs.

Jl1st peanuzanuu yKa3aHHOM 11eJ1d 0003HAU€HBI CIETYIONIUE 3a]a4u:

- PacKpbITb OCOOEHHOCTH OOHOBIICHHOM Y4eOHOW MporpamMmbl «XuUMHUS» B
CPaBHUTEIBHOM aCIEKTE C HbIHE CYIECTBYIOIIMMU y4€OHBIMU MpOrpaMMaMu i 7-
9 KJ1accoB;

- paccMOTpeTh (POPMBI, METOJBI U MPUEMBbl OPTaHU3AIMN O0YUYEHUSI Y4EOHOTO
npenMera «XuUMUS» B YCIOBUAX OOHOBIICHUS COJIEpKaHUsI 00pa30BaHMs;

- MOATOTOBUTH METOJUYECKHE PEKOMEHJALNU M0 pa3paboTKe KPaTKOCPOUHBIX
IUIAHOB M OpraHM3allii KPUTEpUaIbHOIO OLIEHWBAaHUS B paMKax OOHOBJICHHS
coJiepkaHusi 00pa3oBaHUsL.
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B wmeroanueckue peKOMEHJAIMU BKJIIOYEHBl MPUMEPHl  HMCIOJIb30BaHUS
NeJarortyeckux TEXHOJIOTHMI 1o peanu3auud S(PPEKTUBHBIX TyTeH BHEAPEHUS
COBPEMEHHBIX TMEJIarorMuecKuX CcTpaTeruid, MHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA M TYTH  pacliupeHuss o0bemMa  UCHOJIb30BaHUS  LUQPPOBBIX
00pa3oBaTeNbHbBIX PECYPCOB MPU O0OYUYEHHUH NMPEAMETY « XUMUSD.
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1 Ocob0ennocTu y4yeOHOM mporpaMmmbl «XuMus» (7-9 kiaaccbl) B paMKax
00HOBJIEHHUA CO/IepP:KaHMsI 00pa30BaHUA

OOHOBIIEHHE COJEp)KaHUsI 00pa30BaHUs — ATO, MPEXKJAE BCEro, MIEPECMOTP LIETU
U caMO¥l MOJIENIM CPeHEro 00pa3oBaHusl, €ro CTPYKTYpPbl, COJIEpKaHUs, MTOJX00B U
METO/ZI0B OOy4YeHHMs] W BOCIUTaHWSA, BHEAPEHHWE HOBOM CHUCTEMbl OICHUBAHUS
JIOCTHXKEHUS o0yvaromuxcsi. Becb KOMIUIEKC MEpONpUsATHNA B paMKaxX OOHOBIICHHUS
colepkaHusi ~ oOpa3oBaHMs ~ HampaBieH Ha  CO3/JaHHE  00pa30BaTEIHLHOTO
MPOCTPAHCTBA, OJIATOMPUATHOTO JIsi TAPMOHUYHOTO CTAHOBIICHUSI U PA3BUTHS
JINYHOCTH.

Crpykrypa TumoBoi y4eOHOW MpOrpaMMbl MO OOHOBJICHHOMY COACP>KaHUIO
npeaMera «XuMus» s 7-9 KIaccoB OTJIMYAETCS OT JEHUCTBYIOUIEH MPOTrpaMMBbl.
CpaBHUTENBHBIN aHAIU3 CTPYKTYP M COJEPKaHMs JIeUCTBYIoMIeH THUIIOBON yueOHOM
nporpammsel 2013 rona u TunoBoi yueOHOI TporpaMmbl OOHOBIIEHHOTO COAEPIKAHUS
oOpazoBaHusi sl 7-9 KiaccoB OCHOBHOro cpeaHero oOpaszoBanus 2017 rojna
MpeJcTaBlieH B Tabuiie 1.

Tabmuua 1 — CpaBHuUTeNnbHad Tabnula CTPYKTyp THUNOBOM y4eOHOW mporpamm 1o
npeamety «Xumusi» 2013 roga v 0OHOBIEHHOTO COJIEPKAHUS

TunoBasi yueOHas mporpamma aas 8-9

TunoBasi yyeOHasi mporpaMMa OOHOBJICHHOIO

KJIACCOB OCHOBHOTO CpeHero | coaepskaHusi oOpa3oBaHus AJas 7-9 KJaccoB
o0pa3oBaHusi OCHOBHOI'O CpeJiHero o0pa3oBaHusi

1. IlosicuuTenpHAas 3amMcKa 1 pazgen. O0mMe MOIOKESHUS

2. bazoBoe comepxxanue yueOHoOro | 2 pazgen. OpraHuzamus COACpXKaHUS TpeaMeTa
npeamera «XuMus»

3. TpebGoBaHus k ypoBHIO TOTOBHOCTH | 3 pasnen. CucreMa 1esneit oOydeHus

yyammxcs

Jonrocpounslii MmiaH mo peanu3auuv TunoBou
yueOHOH mporpamMmbl MO y4yeOHOMY MpeaMeTy
«Xumusi» s 7-9 KIIacCOB  ypOBHS OCHOBHOIO
cpenHero  oOpa3zoBaHusi MO  OOHOBICHHOMY
COJIEP>KaHUIO

TunoBass yueOHas mnporpamma i 8-9 KIAcCOB OCHOBHOIO CPEIHETO

oOpazoBaHus TunoBass yueOHass mnporpaMma OOHOBJIEHHOTO COJIEpPKAHUS
oOpazoBaHus 7151 7-9 KJIaCCOB OCHOBHOI'O CPEHET0 00pa30BaHus

1. [TosicuuTenpHas 3anucka 1 pazgen. - OOuMe MOI0KEHUS

2. bazoBoe conepxkanue ydeOHOTO mpeamera 2 pazaen. - OpraHuzanus
COJZIEpKaHUS TIPEAMETA K XUMUS»

3. TpebGoBanus K ypoBHIO TOTOBHOCTH ydwammxcs 3 pazgen. - Cucrema

nenei o0ydeHus

JlonrocpouHbIi JIaH MO peanu3anuu TUMoBOW ydeOHOW MpOTpaMMBI IO
yueOHOMY TmpenMery «XuMus» i 7-9 Ki1accoB ypOBHS OCHOBHOTO CpEIHETro
oOpa3oBaHMsI 10 OOHOBIIEHHOMY COJIEP>KaHUIO
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OcobenHoctn  y4eOHOM mporpamMmbl mpeameTa «XHUMHS» B paMKax
OOHOBJIEHHOTO COJIep>KaHusi 00pa30BaHUS:

- COUPAJIbHBIN PUHIUIT TPEAMETA;

- uepapxus 1enerd o0ydeHus, OCHOBaHHAsI Ha 3aKOHOMEPHOCTSX MO3HAHUS, U
KiaccuuimpyeMas 1o HaumOoliee BaXXHBIM BHJAaM MPEAMETHBIX  OINeparuii
(M3MEpUMOCTh  PE3yJIbTaTOB, Yy4Ye€T BCEX BHUAOB YYEOHOW JI€ATEIbHOCTH OT
PENPOAYKTUBHOM JI0 TBOPUECKOM );

- TUIATEJbHOE ILIeJIernojiaraHue MpeaMeTa MO YpPOBHSAM OOpa3oBaHHMs U Ha
MPOTSHKEHUH BCEro Kypca OOy4YeHHs, YTO IO3BOJISET MaKCHMalbHO YETKO Y4eCTb
BHYTPHUIIPEIMETHBIE CBSI3H;

- COOTBETCTBHE COJEPKAHUsA DPaA3NEOB U TEM IPEAMETOB COBPEMEHHOCTH,
aKIIeHT Ha (HOPMUPOBAHKNE HABBIKOB COIMATIU3AIINH [2].

B pamkax OOHOBJIEHHOTO coJep)kKaHus o0Opa3oBaHus € 7-ro Kjacca
OJIHOBPEMEHHO M3y4aloTcsl ydeOHble npeaMeThl «Pusnkay, «Xumus», «buonaorusy,
«l'eorpadusi», 4to  00€cleUMBAET  HENPEPBIBHOCTh  €CTECTBEHHOHAYYHOIO
oOpazoBanusi. TumnoBasi ydeOHasi MporpaMma OIpPEAENSIET COACpPKAHUE KaXKIAOro
npeaMeTa W cpepy 3HAHMM, HABBIKOB B COOTBETCTBMM C KOTHUTHUBHBIMH
CIIOCOOHOCTSIMU O0YHArOIITNXCS.

[lepBoHavasIbHbIE 3HAHUS O XUMUYECKUX MOHITHUIX U TEPMUHAX O0yUYarOIIHecs
MOJIy4alOT B HAuyaJbHBIX Kiaccax W yrayomsaooT B 5-6 Kiaccax NpU U3yYEHHH
npeamera «EcTtecTBO3HaHUE).

IIpenmer «EctecTBO3HaHME» - 3TO MPOIEIECBTUYECKUN KYypC, HAIIPaBICHHBIN
Ha MPEEMCTBEHHOCTb M3Yy4eHHMs npeameToB «buosorus», «l'eorpadpus», «Xumusny,
«@u3uKa» B OCHOBHOM LIKOJIE, HA pa3BUTUE YMEHUN IPUMEHSATH IOJIyYCHHBIE 3HAHUS
U1 OOBSICHEHMSI, ONIMCAHUs, IPOTHO3UPOBAHUS NPUPOAHBIX SBJICHUM U MPOLIECCOB,
Ha0JII0JaeMbIX B IIOBCETHEBHOM KU3HU (I0Ma, B ILIKOJIE, B MUPE IPUPObI).

enpto 00yuenus: npeamery «EcrecTBo3HaHue» sBIsEeTCA (DOPMUPOBAHHE Y
0o0yyarommxcsi  €CTECTBEHHOHAYYHBIX  3HAHUM, MOHATUM U  IIEJIOCTHOTO
MIPEACTABICHHUS] O 3aKOHOMEPHOCTAX, B3aMMOCBSI3H MPUPOJIBI U OOIIECTBA, PA3BUTHE
YMEHUS TNPUMEHATh  NOJIyYEHHbIE 3HAHMS Il  OOBSCHEHHUS, ONHUCAHUS,
MPOTHO3MPOBAHUS  MPHUPOAHBIX  SIBJCHMA M  MPOLECCOB, HAOMIOJAaeMBIX B
MMOBCETHEBHOM KU3HU.

B HavanpHbIX Kiaccax oOydaromiuMecss 3HAKOMSTCS C IEpPBOHAYAIbHBIMU
noustusiMu  «CTpoeHre U CBoiicTBa BemecTB», «Kiaccudukaius BelecTBy,
«O0pa3zoBaHre U TOJIydeHHE BelecTB», «llporeccel B HEXUBOM Mpupoe»,
«IIpoueccel B ®UBOM MpUPOEY, Yy 00ydaronuxcs: GOpMHUPYIOTCS Ha4allbHbIE HABBIKU
METO/IOB HAOIOJIEHUS 32 XUMUYECKUMU SBJIICHUSIMU B MPUPOJIE U B J1JAOOPATOPUH U
HaBBIKM TPUMEHEHUS TPOCTENIIINX METOIOB XUMHYECKOTO IKCIIEPUMEHTA.

Bo 2 knacce oOyuaromuecst U3y4aror:

B paszeine «BemecTBa U UX CBOMCTBa» CIEAYIOUIME TEMBI: BO3yX. 3JHAYEHUE
BO3JlyXa JUJISl YEJIOBEKA, paCTEHUN M KUBOTHBIX. CBOKCTBa Bo3Ayxa (LIBET, 3allax).
ArperatHoe cOCTOsIHME BO3ayxa. TemnonpoBogHOCTb. CBOMCTBO BO3AyXa 3aIOJIHATh
npocTpaHcTBO. Boma u ee (dusmyeckue CBOWCTBA. ATperaTHbIE COCTOSHHUS BOJIBI:
TBEPAOE, JKUAKOe, razoobpasHoe. Ilpupoanbie ucTtouHuku Bojbl. [lpuponnbie
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pecypchl W uX Ha3HaueHue. Kiaccudukanuss NpUPOAHBIX PECYPCOB IO
IPOUCXOKICHUIO.

B 3 xiacce B pazgene: «f — uccienoBaTenb» 0OydarolMecss 3HAKOMATCS C
IIPOCTBIMU METOAAMM IO3HAHUS ITOCPEICTBOM HCCIIEIOBAHNUM 10 CIEAYIOIIUM TEMAM:
«HayuHble OTKpBITHSA U UX BJIMSHUE HA MIOBCEIHEBHYIO KU3HbY, « BUABI HCTOYHUKOB
uHpopmanun», «lIpeumymecTBa M HENOCTAaTKM HCTOYHUKOB HH(MOpMaLUN»,
«IlnaHupoBaHue W TMPOBEJCHUE OHKCIEPUMEHTa», «DUKCHUPOBAHHE PE3YJIbTATOB
JKCIIEpUMEHTa B BHJE€ Jauarpamm», «DopmyiaupoBaHUE BBIBOAOB». B paznene
«BemectBa W KX CBOMCTBa» paccMmaTpuBaroTcsi Tembl: «BemecrBa u  Ttena.
Knaccudukanus BemiecTB mo MpoMCXOXIEHHI0. ECTeCTBEHHbIE M HCKYCCTBEHHBIE
BenlecTBa. Knaccudukaius BemecTB Mo arperaTHOMY COCTOSIHUIO (TBEPOE, KUIKOE
1 razoobpasHoe). Bo3ayx u ero coctaB (yriaeKHCIbIi ra3, KUCIOPO, a30T). Biusuaue
BO3/lyXa Ha ropeHue. Bosma B KUBBIX OpraHuM3Max M HEXHUBOUW npupoiae. OCHOBHBIE
MPUPOJHBIE UCTOYHUKHU BOJbI. OKeaHbl, MOPsI, peku, o3epa. CosieHast ¥ mpecHas BOJa.
[Ipupoausie noazemMubie Bobl. bepekHoe ucnonb3oBaHue MUTheBOU BOIbI. CrIOCOOBI
OUYMCTKH BOJIbl. OUKCTKA C MOMOIIBIO (GPUIBTPOB. 3HAYEHUE BOABI AJIS KU3HHU.

B 4 knacce u3yuarot B pasnene «BemectBa u ux cBoiicTBa» TeMbl: CBOWCTBA
BELECTB (TBEPIAOCTH, MPO3PAYHOCTh, YIPYrocTh). [I[pruMeHeHre BElIeCTB COTJIACHO
ux cBoiicTBaM. [lomydyeHne HOBOrO BEIIECTBA COIJIACHO IUIAHY SKCIEPUMEHTA.
Bo3ayx B chepax Ku3HEAEATENBHOCTH YeIoBeKa. 3arpssHeHue Bo3ayxa. [Ipupoaneie
Y UCKYCCTBEHHBIE NCTOYHHKH 3arps3HEHUs Bo3Ayxa. CoXpaHEHHE YUCTOTHI BO3AYyXa.
Mepsl 1o ounmenuro Bosayxa. llepememenune Bosnyxa. Ilonme3a m Bpen Berpa.
Kpyrosopot Boabl B mpuponae. OOpazoBaHue aTMOC(PEpPHBIX OCaaKOB. McTOUHMKH
3arpsi3HEHUsT  BOJbl  (OBITOBBIE, IPOMBIIUICHHBIE,  CEJIbCKOXO3SHCTBEHHBIE).
[locnencTBust 3arpsA3HEHUs BOABI JUIS Pa3iIM4HBIX OpPraHU3MOB. PacTBOpUMOCTB
pa3IMYHBIX BEUIECTB B Boje. Ilose3Hble MCKoMaeMble (MeJl, COJlb, U3BECTHSIK, TJIMHA,
He(Th, TPaHUT, YroJjib, MPUPOJHBIN Tra3). llpuMeHeHHEe MOJE3HBIX HCKOMAEMBIX.
MecTopoxkieHs OCHOBHBIX TMOJIE3HbIX Hckomaemblx Kazaxcrana. CoxpaHeHue H
OepeXHOe UCTIOIB30BAHUE MTOJIE3HBIX HCKOTTAEMBbIX.

B yuebnom mpeamere «EctecTtBo3HaHme» (5-6 Kkinaccax) u3ydaroTcs
cienyromue pasnaensl: «BemecrtBa u matepuansl», «IIponeccel B AKUBOW U HEKUBON
IPUPOEN.

B paznene «BemecTBa n MmaTepuanbDy U3y4aroT CIEAYIOLIIAE TEMBI:

1) Ctpoenue u CBOMCTBA BEILIECTB.

2) Knaccudukaius BeiecTs.

3) ObpazoBaHue U MOITYYEHHE BELIECTB.

B pasnene «IIpoueccsl B :KMBOM M HEXUBOU IIPUPOIE» U3YHAIOT CIEIYIOLINE
TEMBI:

1) IIporecchl B HEXKUBOM TTPUPOJIE.

2) Ilpouecchl B )KUBOUM NPUPOJIE.

3HaHus, MOIy4YCHHbIE B yueOHOM npenmere «EcTtecTBO3HAHUEY, PACIIUPSAIOTCS
B BBOJHOM KypCe XMMHH B 7 KJlacce ¢ yriyOJieHueM U 3aKperuieHueM B 8-9 kiaccax.

[enu uzydyenus yueOHOTO npeameTa « XumMusi» B 7-9 kinaccax:
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1) dopmupoBanue y oOydaroIIMXCsl CHUCTEMbl 3HAHUW O BEIIECTBAX M UX
MPEBPAIICHUX, 3aKOHAX U TEOPUX, OOBSICHSAIOIMIMUX 3aBUCUMOCTh CBOMCTB BEILIECTB
OT UX COCTaBa U CTPOCHMUS;

2) pa3BUTHE YMEHUN 0€30MacHOTO MPUMEHEHHUS B pealbHON XKU3HU 3HAHUU O
XUMHUYECKUX MPOIECCaX, 3aKOHAX U UX 3aKOHOMEPHOCTSIX.

Oxunaemblie pe3ybTaThl, CIPOECKTUPOBAHHBIE C YUETOM CHEUUPUKUA KaXKIAOU
oOpa3oBaTeIbHON 00aCTH, OOBEAMHSIONICH HECKOJBKO POJICTBEHHBIX YUEeOHBIX
MPEMETOB, IPUBEICHBI HA PUCYHKE 1.

Ilo 3aBepieHUM U3yYeHUs] XMMHUH 00y4darouecst
3HAKOT

0 COCTaBe, CTPYKTYpe aTOMOB M MOJIeKYJ1 BelllecTB, 00
HU3MEHEHMAX CBOMCTB MPH XUMHYECKHX PeaKIMuaxX

3aKOH COXpaHCHHUA MACCHI BCIICCTB M OHCPIruM NMpu
XUMHYECKHUX peaKIUuAX

YAVAY

DE IDNMEHEHITH CKOPOCTH PEAKITII ITPDH HENMEHEe NI
FEJIDBI/IE-'.I IIPOT K aITA AIINVOITY e CKIX IIpOOEeCCOE

0 EO3MOCHOCTH IIPOE eJeHIA XFHMITY e CKIX
peppaleHii, 0e30MacHbIX I OKPYKarIeii cpeasl,
OpPH coDHAeHHH TeXHHKH 0e301acH0CcTH

0 EO3MOCHOCTH IIPOE eJeHIA XFHMITY e CKIX
peppaleHii, 0e30MacHbIX I OKPYKarIeii cpeasl,
OpPH coDHAeHHH TeXHHKH 0e301acH0CcTH

0 IIpOTHOIHPOE AHIE XITVITYeCKHX IIpOIfecCcoE, ITx

FARKO0HOMEPHOCT e

Pucynox 1. Oxunaemblie pe3yabTaThl 00yUeHUs

O06beM yueOHOM Harpy3Ku 1Mo yueOHOMY TIpeaMeTy «XUMUS COCTaBIISICT:
1) B 7 kitacce — 1 yac B Henento, 34 yaca B yueOHOM Toay;
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2) B 8 xymacce — 2 yaca B HeJielto, 68 4acoB B yueOHOM TOY;

3) B9 kiacce — 2 yaca B HeJiento, 68 4acoB B yueOHOM rojy.

Conepxxkanne y4yeOHOM TpOrpaMmbl IO Y4E€OHOMY MpeAMETY «XUMUD)
OpraHU30BaHO MO pazzenaM o0y4eHHs.

«XuMHS» HA YPOBHE OCHOBHOTO CPETHET0 00pa30BaHUs B paMKax OOHOBJICHUS
coJiepkaHusi 00pa30BaHUsI COCTOUT U3 MSATH Pa3/AeIIOB:

1) YacTu1ib! BelecTna;

2) 3aKOHOMEPHOCTH XUMUYECKHUX PEAKIUN;

3) DHepreTvka B XMMHUH;

4) XuMust BOKpYT Hac;

5) Xumusi v KU3Hb.

Copeprkanue yaeOHOTO TIpeIMeTa « XUMHUSD TIPEACTABICHO HA PUCYHKE 2.

YacTuybl BewecTea

r <
SEI{DHOMEPHDCTH XMWY EeCKAX
CogepskaHne )

L peakun )
yyebHoro > 1

HpElﬂlMETa SHEPFETMI{E B XMW
- J
BKMiOvaeT 5 r ,

XUMWUS BOKPYr Hac

pazaenoe L |

XHUMWASA 1 3KA3Hb

Pucynok 2. Conepskanue y4eOHOro npeamera « XuMus»

Pa3nensl cocTosT U3 mopa3aesioB, KOTOPhIE COoepKaT B ce0e eI 00ydeHUs
B BUJIE O’KMJIAEMBIX PE3YJIbTAaTOB: 3HAHUE, IOHUMAHNUE, YMEHHS U HAaBBIKU.

AToM mpezcTaBisieT coOOM cHUCTeMy B3aMMOJAEUCTBYIOIIMX 3JIEMEHTAPHBIX
YacTULl, COCTOSIIYI0 M3 fAJIpa, OOpPa30BaHHOTO TNPOTOHAMH, HEUTPOHAMHU U
AIEKTPOHAMH.

Mouekyia MPEACTABISAECT coboit CHUCTEMY B3aMMOJICMCTBYIOIINX
AJIEMEHTAPHBIX YAaCTHLl, COCTOSIIIYI0 W3 AaTOMHBIX SAEP U OKPYKAIIUX HX
BHYTPEHHUX W  BAJIECHTHBIX 3JeKTpoHOB. OHa oOpa3yeTcsi  BCIEICTBHE
B3aUMOJICUCTBUSL aTOMHBIX 4YacTull. OOpa3oBaHHE XUMHUYECKHUX CBS3€H MEXIY
ATOMHBIMHU YaCTULIAMH OCYILIECTBIISIETCS BAJICHTHBIMH JJIEKTPOHAMMU.

B pasnmene «YacTuubl BelIeCTBa» pacCMATPUBAIOTCS YUCTBIE BEIIECTBA M
CMECH, U3MEHEHHUS COCTOSHMS BEILIECTB, ABUKEHUE DJIEKTPOHOB B aTomMax, (hOpMyJbl
BEILIECTB U YPAaBHEHMS XMMHMUYECKUX PEAKLHN, CPAaBHEHUE AKTUBHOCTEM METAJLIOB.
Templ paznena «HacTHIlbl BEIIECTBA» MPENICTABICHBI HA PUCYHKE 3.

146



YacTuubl BelwlecTBa ]

[
/ N\

ATOMBI, NOHBI CtpoeHve u
1 MONEKYIb cocTaB aToMa
PacnpeneneHvie n asmkeHve Buabl XMMUYECKUX CBSI3EN

3/1EKTPOHOB B aTOMaXx.
O6pasoBaHne MOHOB 13
aToMOB

Pucynok 3. Temsl paznena «HacTUIbl BEIIECTBA»

XUMHUYECKAsT peakuus — IMPEBPALICHUE OJHOTO WIIM HECKOJIBKUX HCXOJHBIX
BEIIECTB B APYTHE N0 XMMUYECKOMY COCTAaBY MJIM CTPOCHUIO BEIIECTRBA.

B OCHOBHBIX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKIIMN OTHOCSTCS:
MEePUOANYECKUM 3aKOH U MepHoauueckas TaOnMIla XUMHYECKUX DJIEMEHTOB,
KJ1accuuKanus XUMHUYECKUX  pEaKIuu, 3aKOH COXpaHEHHUS MAacCCBl,
AJIEKTPOXUMHUYECKUN Psi/i HAMTPSHKEHUS METAIIJIOB.

B pasnmene «3aKkOHOMEpPHOCTM XHWMHMUYECKHX PEAaKUUKW» PaCCMATPUBAIOTCS
XUMHUYECKUE PEAKIIUH, CTPYKTYpa MEPUOINUECKON CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB,
MIEPUOIUYECKOE H3MEHEHUE HEKOTOPBIX XapaKTEPUCTUK U CBOWCTB aTOMOB
XMMHUYECKUX JJIEMEHTOB, €CTECTBEHHBIE CEMEMCTBA XUMHUUYECKHUX DJIEMEHTOB U HX
cBorictBa. TemMbl paznena «3aKOHOMEPHOCTH XUMHUYECKUX pPEaKLMi» MPEACTaBICHbI
Ha pUCYHKe 4.

[ 3a|<0|-|omep|-|ocm XUMMUYECKNX peaxuwﬁ J

GJ'IeKTpOXVIMI/I'-IeCKVIVI
MNepviognyecknii 3aKoH PSO HanNpPsHXeHus
1 nepuogun4yeckas MeTanmnos
Tabnmua XmMmn4eckmx
3NeMeHTOB

3aKOH CoXpaHeHus

Knaccundumkauma
XUMUYECKUX peaKLmii mMacchl

Pucynox 4. 3akOHOMEPHOCTH XUMMUYECKUX PEaKIUi

DHepreTuka B XMMHH - 3TO pa3fell XMMHUH, KOTOPBIH H3ydaeT MpeBpalleHus
pPa3IMYHBIX BHJIOB JHEPTUU INMPH XUMHUYECKUX PEaKIHsIX, MPOIeccax pacTBOPEHUS,
KPUCTATM3AIMU. XUMHUYECKas TEPMOJAMHAMHKA HCCIICIyeT BO3MOXXHOCTH M
IPaHUIBI  CAMOIPOU3BOJIBHOTO TMpOTEKaHUs IMpoieccoB. OOBEKTOM H3yYeHHUS B
TEPMOJUHAMHUKE SBJISCTCS TEPMOJIMHAMHUYECKAs CHCTEMa, TO0J] KOTOPOW MOHWMAIOT
YCIIOBHO BBIJICJICHHYIO W3 IIPOCTPAHCTBA COBOKYITHOCTH TEJ, MEXIY KOTOPBIMH
BO3MOKHBI Macca U TEIJI000MEH.
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Bo Bpems peakumii, Korga U3MEHSETCSI CTPYKTYpa BEIIECTB U MPOUCXOAUT HX
U3MEHEHHUE - COEAMHEHHWE OAHOTO M JPYroro, 3aMeHa OJHOIO WJIM HECKOJIbKUX
aTOMOB, BCTYHAKIIMX B XUMHUYECKYH) PEAKLIHUIO BELIECTB, PAa3JIOKEHUE OJIHOTO
CJIO)KHOTO BelllecTBa Ha 0Oojiee MPOCTOE, MOKHO HAOJIOAaTh PAa3IMYHbIE SBICHHUS,
3aBUCSIINE OT TOrO, KaKMe€ MMEHHO BEIIECTBAa BCTYNAKOT B peakuuu. Hampuwmep,
BBIJICJIEHUE TEIUIA, MOIJIOIIEHUE YHEPTUM U MHOIO JIPYTO€, YTO ONMMCAHO B TAHHOM
paznene. Tembl pa3gena « JHEpreTHKa B XUMUN» MPECTABICHBI HA PUCYHKE 5.

JHepreTuka B XMuMum

OK30TepMunyeckme n Teopvm KNCNOT n
3HOOTEpPMMYECKME OCHOBaHUN
peakumm

CkopocTtb Xumunyeckoe paBHoBecUue
XUMNYECKMX peakumnm

PucyHok 5. DHepreTrka B XUMUU

B paznene «Xumust BOKpYT Hac» paccMaTpUBAIOTCS KilacCHU(HUKAIUs BELIECTB,
nepepaboTka pyJibl, BIMSHHE JOOBIYM IPUPOJIHBIX PECYPCOB HAa OKPYKAIOIIYIO
cpeay, IPUYMHBI BO3HUKHOBEHMS M DKOJIOTMYECKOE BO3JEUCTBHE KHUCIOTHBIX
JOXAeH, IPUUMHBI MHOT000pa3usi OpraHMYeCKUX COEAUHEHNUI, KPYrOBOPOT yriepoaa
B IIPUPOJE, BIMSIHUE CUHTETUYECKUX MOIOIIUX CPEICTB HA OKPYXKAIOILILYI0 Cpeny.
Temsl pazaena «XuMust BOKPYT HAC» MPEICTABICHBI HA PUCYHKE 6.

[ Xumua BOoKpyr Hac ]

- N

v
Knaccudukaums [ Xumusa 3emnu ] Xvmus yrnepoaa

BELLECTB N ero coeguHeHnn

Pucynok 6. XuMusi BOKpYT Hac

bruoxumus - Hayka O XMMHUYECKOM COCTABE KUBBIX KJIETOK U OPraHU3MOB, a
TaK)Ke€ O JIe)KAlllMX B OCHOBE MX JKHU3HEIEATEIbHOCTH XUMHUYECKHMX mporeccax. B
paznene «XUMHS U KU3HbY PACCMATPUBAIOTCS XUMHUYECKUE JIEMEHTHI U COEMHEHUS
B OpPraHM3Me€ 4YeJOBEKa, NMUTATEIbHbIE BEIIECTBA B COCTAaBE IMPOAYKTOB MHUTAHUS,
XUMUYECKUE JIEMEHTBl B OpraHU3Me 4esoBeKa. Tembl paszzaenia «XUMHUS U JKU3HBY
IIPEACTABIICHbI HA PUCYHKE 7.
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[ Xumua BOKpyr Hac ]

e N

[ Xummnga 3emnm J

Xumunsa yrnepoga

Knaccundpumkauma .
N ero coeguHeHnn

BeLlecTB

Pucynok 7. Xumus u )KA3Hb

VY4eOHble TpPOrpaMMbl COCTaBJIE€HBl MO TMPUHLUITY CHOUPAJIBHOCTH, THAE
HapacTaHWe YMEHUN M HaBBIKOB IPU YCBOECHHWHU KaKOro-iubo pasfena MpOUCXOAMT
MOCTENIEHHO B COOTBETCTBUU C BO3PACTHBIMU OCOOEHHOCTAMHU O0Y4YarOIIUXCsl.

Jnst sddexTuBHON peanm3alii  y4eOHBIX MpPOTrpaMM B COOTBETCTBHM C
BO3PACTHBIMU OCOOEHHOCTAMH 00y4arouxcs clieyeT oOpaTuTh 0c000€ BHUMAHUE Ha
OXUJaeMble pe3ynbTaThl OOyYeHHs B COOTBETCTBYIOIIMX KJIaccax, KOTOPBIC
OmpeAeNieHbl IMeMsIMU oO0y4deHus. [IpUHIWI COHUPANTBHOCTH M «OT MPOCTOTO K
CJIOKHOMY» TI0/IaYd Y4eOHOTO MaTepHana Mo OJHON TeMaTHKE Ha TMPUMEpe CTPOCHHUS
aToMa IpeJICTaBlIeH B Tabnuie 2.

Ta6nuna 2 — «CtpoeHue atomay

6 Kacc 7 xnacc 8 Kkiacc

EcrecTBO3Hanue Xumus Xumus

6.3.1.2 onuceIBaTh 7.1.2.6 3Hath cTpoeHue aroma | 8.1.3.5 nOHMMATh, YTO aTOMBI
(byHIaMEHTaIbHBIC ¥ COCTaB aTOMHOTO Sipa MOTYT NIPUHUMATh HITH TEPSATH
YaCTHUIIbl aTOMA U UX nepBbIx 20 3IEMEHTOB B AIIEKTPOHBI, UTO MPUBOJUT K
pacCIoJIOKEHUE B aTOME aToMe 00pa30BaHUIO HOHOB

CylIHOCTh CIIOKHBIX MOHSTUM M 3aKOHOB PACKpPBIBACTCS B CTapIlIeil IIKOJE.
[ToBTOpHOE M3yYeHHE YyIeOHOTO MaTepHalia B CTapIIMX KjaccaxX OCYIIECTBIISETCS Ha
0oJjiee BBICOKOM YPOBHE C YYE€TOM BO3pOCIIMX I103HABATENbHBIX BO3MOXKHOCTEU
obyuatrommuxcs. [ToaTomy He0OX0AUMO OXBaThIBaTh MaTepHUas MO TOM WU UHOU TeMe
CTPOTO B COOTBETCTBUU C YUEOHBIMH LEJISIMU U HE YCIOXKHATD UX.

Conepxxanue JEUCTBYIONIEH MPOrpaMMbl  COOTBETCTBYET
nporpamMe. BKiItoueHbl Takke HOBBIE TEMBbI, KaK:

- W3MEHEHUS COCTOSIHUS BEIIECTB;

- XMMHUYECKUE BEIIECTBA B OPraHU3ME YEJIOBEKA;

- re€0JIOTHYECKUE XUMUUECKUE COCIUHEHUS,

- 3HAKOMCTBO C YHEPIUEN B XUMUUYECKHUX PEAKLIUSAX;

- CKOPOCTbh XMMHYECKUX PEAKIIUN;

- oOpaTUMBbIE peaKIMi, XUMUIECKOe PaBHOBECHE.

B 7-m wmacce nHaumHarT wu3y4arb pasuaensl «lIpeagmer xummu. Uwucrteie
BEIIECTBA U CMECHW». B 3TOM paszesie paccMaTpuBarOTCs TEMBI: HAyKa O BEIIECTBAX,
pa3BUTUE W 3HAYCHUE XUMHUHU, TpaBUjia TEXHUKU OE30MacCHOCTH B KaOUHETE U
71a00paTOpUn XMMHUHU, YUCTHIC BEIIECTBA U UX (PU3NYECKUE CBOMCTBA, OJHOPOAHBIC U

0OHOBJICHHOH
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HEOJTHOPOJHBIE CMECH, CIOCOOBI OYUCTKM M pa3leJeHHs] BEUIECTB, MPOCThIE H
CJIO’KHBIE BEIIECTBA, DIIEMEHT, XUMUYECKUE COETUHEHNUS.

J171st 03HAKOMJIEHUS € MPABUJIAMU [0 TEXHUKE 0€30MaCHOCTH MPEAYCMOTPEHBDI:
[Ipaktuueckas pabora No 1 «IIpaBuiia TeXHUKH O€30MACHOCTH U 3HAKOMCTBO C
J1a00paToOpHBIM 000pyAOBaHUEMY, JabopatopHbie onbIThl Nel «CpaBHeHue cmecei
BEIIIECTB M UX COeAMHECHUIN», No2 «OuucTKa 3arpsi3HEHHOW MTOBAPEHHOM COJIN.

B pasnene «M3meHeHue COCTOSHUSI BEIIECTB» HU3y4aloT (U3UYECKUE U
XUMUYECKUE SBJICHHS, XMUMHUUYECKYI0 PEaKLHI0, arperaTHble COCTOSIHHS BEIIECTBA,
CTPYKTYPY TBEPIBIX, KHIKUX U Ta3000pa3HBIX BEMIECTB MO KMHETHYECKOU TEOPHUH
YaCTHLI, IPOLECCHI OXJIAXKICHUS, HATPEBAHUS U UCTIAPEHUSI BELIECTB.

Tema «/3MeHEeHUsI COCTOSHMS BEIIECTB» B IMpPOrpaMme 7/ Kjacca BIIEPBBIE
NPENIOKEHA, W3YyYEHHUE W3MEHEHUs arperaTHbIX COCTOSIHMM BELIECTB COIJIACHO
KUHETUYECKOW TEOPUH YACTHII, YTO MO3BOJIAET O0YUYaAIOUUMCS MPOBECTH MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXK]ly CTPOEHUEM U CBOMCTBAMHM BellecTB. [[prumeHsisi HaBbIKH,
OpUOOpETeHHbIE Ha YypOKaX (U3MKK M MaTEMaTUKU OOydaroluecs H3MepsIoT
TEMIIEpaTypy B TEUYEHUE DKCIEPUMEHTAa M CTPOST COOTBETCBYIOIIME TpaduKu
MPOIIECCOB OXJAXACHUS W HarpeBaHus, 0000Ias CBOU HAOIIOJCHUS. YUUTEIIM
PEKOMEHAYETCS OTMETUTbh, YTO B MEXAYHaApOIHbIX uccienoBanusx PISA, TIMMS
YacTO BCTPEYAIOTCS 3aJlaHUsl, HANpPABICHHbIE Ha MOCTPOCHHE, MHTEPIPETALUI0 U
00001eHne nHpopMalry, IPeICTaBICHHON B BUJE TAa0JIUL, AUarpaMM, PUCYHKOB U
rpauKoB.

[IpeaycMOTpeHO Takke BBHITIOJHEHHWE O0YydYaroImMUMHCS J1a00paTopHBIX padoT,
KOTOpbIE HaNpaBJICHbI HAa (POPMHUPOBAHUE UCCIIEAOBATEILCKUX HABBIKOB:

Jla6opaTopHhsriit onbIT Ne 3 «3yueHue NMPU3HAKOB XUMHUUECKUX SBICHUI;

JlabopaTopHhsriit onbIT Ne 4 «3yueHue npoiecca OXJIaKICHUS;

JlabopaTopHhsrit onbIT Ne 5 «M3yueHue npoiiecca KUTIEHUS BOJIbD».

B pasnene «Atomel. Mosekynbl. BemecTBa» paccMarpuBaroTCsl aTOMBI U
MOJIEKYJIbI, pa3IM4yue aTOMOB M MOJIEKYJ, XUMHUYECKUE 3JIEMEHThI, CHMBOJIbI
XUMHYECKUX JIIEMEHTOB, KiIaccH(UKAIMs >JIEMEHTOB HAa METallbl M HEMETaJUbl,
IPOCTBIE U CJIOKHBIE BEUIECTBA, COCTAB U CTPOCHHE aTOMa, AP0, MPOTOH, SJIEKTPOH,
HEUTPOH, M30TOIbI, ONUCAHUWE JJIEMEHTA 10 HAa3BaHUIO W IO KOJUYECTBY
(dyHIaMEeHTaIbHBIX YaCTHII.

OOyuaronuecss  BOEPBbIE  3HAKOMSTCS C  XMMHYECKMMH  CHMBOJIAMH,
KJIACCU(UIIMPYIOT BEIIECTBA HA MPOCTHIE U CIOXKHBIE, 3HAIOT MPOTOH, BJEKTPOH,
HEWUTPOH U UX PACMOJIOKEHUE B AaTOME.

B paznene «Bo3nyx. Peakuus ropeHus’» W3y4darOT BO3IYX M €ro COCTasB,
3HAUYE€HHE OXpaHbl aTMOC(EpHOTro BO3AyXa OT 3arpsA3HEHUs, MPOIECC TOPEeHHS,
YCJIOBUSI TOPEHUSI BEIIECTBA, JIETKOBOCIUIAMEHSIOIINECS, TOPIOYME W HETOPIOYHE
BEILIECTBA, TOIUIMBO, KUCJIOPOJ, UCTOYHHUK BO3TOpAaHUs, TEMIIEpaTypa BO3TOpaHMS,
rOpEHNE METAJUIOB U HEMETAJUIOB, TPOIYKThI PEAKL[UU TOPEHUS.

[Ipenycmotpenst tabopaTopHsiii onbIT Ne 6 «["openue cBeun» u Ilpaktuueckas
pabota Ne 2/[lemonctpanus «CpaBHEHHE peakiuii ropeHus cepsbl, hocdopa, xenesa
B BO3/IyX€ U KHCIIOPOJE».
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[Tocne wu3ydenus pasnaena oOyyarouiecss NOHMMAIOT 3HAYEHHUE OXpaHbl
aTMOC(EpHOro BO3JyXa OT 3arpsA3HEHHs, OOBACHSIOT YCIOBUSI TOPEHUS BEIECTBA U
IPOIYKThI PEAKIIUU TOPEHHUSI.

JInst pa3BUTHSA HABBIKOB CAMOCTOSITENIBHOTO HU3Y4YEHUS SIBICHHN HEO0OXOIUMO
BBITIOJTHEHUE CIEAYIONIMX JTA00paTOPHBIX U IMpaKTH4YecKux padot: JlaGopatopHblit
onbiT No 6 «l'opeHue cBeun», NpakTUUECKON paboTel Ne 2/]leMOHCTpanus
«CpaBHeHuUe peakuuid ropeHus cepsl, hocdopa, xKeae3a B BO3AyXe U KUCIOPOIE».

B paznene «Xumudeckne peakiumy paccCMaTpUBatOTCs IPUPOJIHBIE KUCIOTHI U
1IEJI0YH, CBOWMCTBA «KUCIOTHOCTH» M «MBUIKOCTH», WHIUKATOPHI, YHHUBEPCAJIbHBIN
uHauKatop, pH mkama, MeTunopanxk, 1akmyc, heHoNPpTaIeHH, U3MEHEHHE OKPACKH
WHJIUKATOPOB B Pa3JIMYHBIX Cpelax, KUCJIOThbl W IIEJIOYM, AHTAIUIHBIE CPEICTBA,
peakiusi HeWTpanu3aluu, pa30aBiIeHHbIC KHUCIOTHI, 00JACTH NMPUMEHEHHS KHUCIOT,
mpaBuja oOOpamieHus C KHUCIOTaMH, B3aMMOJICUCTBHE pa30aBJICHHBIX KHUCIOT C
pa3IMYHBIMK  METaJUlaMHu, KadyeCTBEHHas peakius Ha BOJAOPOJA, KapOOHATHI,
B3aMMO/ICUCTBUE pa30aBIECHHBIX KHUCJIOT ¢ KapOOHAaTaMM, Ka4eCTBEHHAs PEaKIus Ha
YTJIEKUCIIBIN Ta3.

[IpenycMOTpeHO Takke BBHIMIOJIHEHUE OOYYArOUIMMUCS JTa0OpaTOPHBIX PadoT,
HarpaBJICHHBIX Ha (POPMHUPOBAHKUE UCCIEAOBATEIHLCKIUX HABBIKOB:

nabopatopHbiii onbIT Ne 7 «M3yueHHe KUCIOTHOCTH M IIEJIOYHOCTH CPEIbl
PacTBOPOBY;

nabopatopubiii onbIT Ne 8 «Peakuusi HeHTpaqu3auu XJIOPOBOIOPOIHOU
KHUCJIOTBI»;

nabopaTtopHblil onbIT Ne 9 «BzaumojenicTBrue MHKA ¢ pa30aBICHHON COJITHON
KHCJIOTONY;

nabopaTtopHslil onbIT Ne 10 «KauecTBeHHas peakiiysi Ha BOJIOPOI»;

npaktuyeckas pabora Ne 3 «BzaumopeiicTBue kapOOHATOB ¢ pa30aBIECHHBIMU
kuciaotamu. KauecTBeHHbIE PeakiMy Ha YTIEKUCIBIA rasy.

Kucnora u menodys OTHOCSATCA K KJIACCY HEOPTraHWYECKUX BEIIECTB, KOTOPHIE
MOXXHO pPacro3HaTh C TIOMOIIBI0 XApPAaKTEPHBIX XUMHUYECKUX pEaKIui, HHaue
Ha3bIBAEMBIX KAaueCTBEHHBIMU. Hamboyiee mpoOCTBIMH CHOCOOAMU  SIBIIACTCS
ONpEJEICHUE KUCIIOT U LIEJI0YEH C MOMOIIbIO HHANKATOPOB.

B nmanHoMm pazgene oOydaromuecss ONPENSSIIOT KHCIOTHI M IIENOYd C
WCIIOJIh30BaHWEM YHUBEPCAJILHOTO WHIWKATOpa, Ha OCHOBE pH mikambl, 0OBCHSAIOT
HEWTpaIU3aI1I0 KUCIOT Ha IPUMEPE NPUMEHEHHUS aHTALUIHBIX CPE/ICTB.

Hcropust co3maHusi NEpUOAMYECKOM TaOIUIBI XUMHUYECKHX DJIEMEHTOB,
kinaccudukanuu snementoB U. JI€6epeitnepa, k. Hetonennca, JI.11. Mennaeneena,
NEPUOUYECKUNA 3aKOH, CTPYKTYypa MEPUOJUUYECKON TaOIUIIbI, MPUHIIUAI TOCTPOCHUS
NEPUOUYECKON TaOJIUIIbI; aTOMHBIM HOMEp, 3apsl sipa, JIEMEHTAPHbIE YaCTHUIIbI B
atome u3yudaerca B paszene «llepumoanueckas Tabmuna XUMHUYECKUX DJIEMEHTOBY.
CpaBHuBaroT kiaccuukaluu 3JeMeHTOB Ha npumepe padot U. J1&6epetinepa, JIx.
Heronenaca, /.M. MenneneeBa, ONMKUCHIBAIOT CTPYKTYPY NEPUOAUYECKON TaOIUIIBL:
TPYIIIbI U IEPUOBI.

Paznen «OtHocutensHas aToMHas Mmacca. [Ipocteitmue GopMynby BKIOYAET
MOHATHUSI CMECHU HM30TOMNOB, MPUPOJHBIE H30TOIBI, OTHOCUTEIbHAS aTOMHAsl Macca,
OTHOCUTENbHAS MOJIEKYJISIpHAas Macca, XuMmMudeckas ¢opMyna, BaJCHTHOCTD

151



XUMHUYECKUX 3JIEMEHTOB, COCTaBjieHHE (HOpMyNn OMHAPHBIX COCAMHEHWI, aTOMHBIC
COOTHOIIEHUS B COCIMHEHUSIX.

[lepBoHavasibHbIE 3HAHMS 1O XUMHUYECKUM YPaBHEHHUSM PacCMATPUBAIOTCS
yepe3 cxembl «CroBecHble ypaBHeHUs» (7 Kiacc):

OKCHUJ HaTpus + BOJia = TUAPOKCHU] HATPHSI.

B osrom pazgene  oOywaromiuecs — pacCUMTBHIBAIOT ~ OTHOCUTEIBHYIO
MOJIEKYJIIPHYIO/aTOMHYIO Maccy no (popmysie XUMUYECKOTO COCIMHEHHUS.

B pasnene «Xumudeckue 3JI€MEHTHI U COEAMHEHUS B OPraHU3ME YEJIOBEKA»
M3Yy4aroTCs MUTATEJIbHBIE BEIIECTBA, XUMUYECKHAE JIEMEHTHI B OPraHU3ME YeJIOBEKa
(O, C, H, N, Ca, P, K), pacnpocTpaHeHHOCTh XMMHUYECKHX 3JIEMEHTOB B >KMBOU U
HEXXHUBOW mNpupoze, OWOJIOrHYecKas poJib MUKPO- MaKpO3JIEMEHTOB B OpraHu3Me
4esioBeKa, MPOoIecC JbIXaHus, cOaTaHCUPOBAHHOCTh MUTAHUS.

[IpenycMOTpeHO TakKe BBHITIOJHEHHE O0Yy4YaroImUMHC J1a00paTopHBIX padoT,
KOTOpbIE HaIpaBieHbl HAa (POPMUPOBAHUE UCCIEAOBATEIILCKUX HABBIKOB!

- mpakTuyeckas padbora Ne 4 «OnpeneneHue NUTaTENIbHBIX BEIIECTB B COCTABE
UL,

- nabopatopHbiit onbIT Ne 11 «VccnenoBanue mpoiecca JbIXaHus .

OcCHOBHBIE MMO3HABATENbHBIE 33/1a4d 3TOrO HOBOTO Pa3fena - O3HAKOMUTH C
XUMHUYECKON CTOPOHBI HEKOTOPBIE BaKHbIE OMOJIOTMYECKHE MPOLIECCHl B peaIbHOM
*u3HU. lVcnonb3ys npeablaylliue 3HaHUA M3 Kypca OHOJOruM, OOydaroluecs
U3y4aloT XUMHUYECKHUH COCTaB YEJOBEYECKOTO OpraHU3Ma, BIUSHHUE HEKOTOPBIX
TOKCHYHBIX BEIIECTB Ha OpPraHW3M 4ejoBeKa. TakuM o00pa3oM, OKHUIACTCS
peanu3anus mnpoiecca 00y4eHHs, UMEIOIIEro TECHYIO CBSA3b C PEAbHOM JKH3HbIO, a
TaK)K€ MPUMEHEHHE MHTErPAaTUBHOTO MOJAXOAa K 00Y4EHHIO, KOTOpas CIOCOOCTBYET
(GOpMUPOBAHUIO Y O0YUAIOLINXCS €UHONW HAyYHOM KapTUHBI MUpA.

B pasgene «I'eonornyeckne XMMHUYECKUE COCIMHEHUSD) M3Y4YarOTCs MOJIE3HBIE
re0JIOTUYECKHE XUMHUYECKHE COEIMHEHHUS, NMPUPOJIHBIE PECYPChI, MECTOPOKIECHUE,
pylna, cocTaB pyJbl, MHHEpajbl, JA00bYAa TPUPOJHBIX PECYPCOB, MOJIE3HBIE
uckomnaemble Kazaxcrana, 3K0JOrH4ecKre acreKThl JOOBIYM MUHEPAIIOB.

3neck oOydaronmecss UMEIOT BO3MOXKHOCTH €11e pa3 00OOIIUTh CBOM 3HAHUS U3
KypcoB «EcrtectBo3Hanme» u «l'eorpadus» 0 MHUHEpAIBbHBIX pecypcax M 3amacax
roptodyero, kotopeiMu 6orat Kazaxcran. PaccmarpuBaroTcsi BOpochl XUMHUYECKOTO
COCTaBa 3€MHOM KOPBI, OCHOBBI JTOOBIYM METAJUIOB U3 pyA. V3yueHHne NaHHON TEeMBI
CIIOCOOCTBYET Pa3BUTHIO Y OOy4YalOIIMXCA 3HAHWA O Mpolieccax, MPOTEKAIOIUX B
HEXXUBOM MPUPOJE, a TAKKE€ BOCIHUTAHUIO YYBCTBA JIIOOBH M TOPIOCTU K CBOEH
Ponune.

bazoBoe copepxanue y4eOHOW MporpaMmbl OOHOBJIEHHOTO COJEpXKAHHS 7-TO
KJ1acca MpeICTaBlIeHo B Tabuuiie 3.

Tabnuma 3 — bazoBoe copeprxanne yaeOHO TPOrpaMMbl OOHOBJIICHHOTO COJEPKaHUS
7-ro Knacca

1 yeTBepTH 2 4EeTBEPTh 3 4eTBEPTh 4 4eTBepTh

IIpeamer XuMHH. | ATOMBL. MoJjiekyJbl. | XHMH4YecKHe XuMnuyeckue
YUucrele BemecrBa M | BemecrBa peakuum 3JIeMEHTHI "
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CMECH

ATOMBI U MOJIEKYJIbI

[IpupoaHbie KHUCIOTHI

CO¢ANHCHUA B

IIpeamer xumumu. XuUMHUUECKUe u IIEJIOYH. | OPraHU3Me YeI0BeKa
DJIEMEHT, CMECh 1 sneMeHThl. [Ipocteie 1 | UHaUKATOPBI [TuTtaTensHbIC
COEIUHEHHE CJIOKHBIE BEILIECTBA Peaxiun BELIECTBA B COCTaBE

CrniocoOwI pazneneHus
cMecHu
HN3MeHenus

CocraB u cTpoeHue
aTroma. M3oTomsl
Bo3nyx. Peakuus

pa30aBIICHHBIX KUCIIOT
C MeTaJUTaMH
Peakmuu

MPOJYKTOB MUTAHUS

XUMHYECKHE

COCTOSIHMS BellIeCTB | TOPeHus pa30aBICHHBIX KHUCIOT | JIEMEHTHI B
Bo3nyx. CocraB ¢ KapOoHaTaMHu OpraHu3Me YeJIOBEKa.
dusnyeckue u BO31yXa Hepuoguveckas [Ipouecc npixanus.
xumuyeckue apienus | [Iponecc ropenus Tadauua I'eosioruveckue
ArperarHbie XHMHUYECKHX XUMHYeCKHe
COCTOSIHMSI BEIIECTBA 3J1eMEHTOB COeIMHEeHHUA
IIpouecc oxmaxaeHus Hcropus CO3J1aHUsA
[Ipouiecc HarpeBanust MePUOINYECKOM [Toneznpie
TaOJIUIBI XUMUYECKUX | T€OJOTUICCKHE
3JIEMEHTOB XUMHUYECKHE
Crpykrypa coenunenusi. Cocras
[IEPUOIUYECKON pyAsl
TaOJIUIIBI
OTHocuTeIbHASA [Tone3nnie
aTOMHasA Macca. | ICKOIlaeMble
IIpocreiimme Kazaxcrana.
dbopmyanbt DKOJIOTHYECKHUE
OtHOCuTEIbHAS ACTICKTHI JOOBIUN
aTOMHas Macca MUHEpaJoB
BanenTHoCTb.
XUMHYECKUE
bopMybI.
Pacuer
OTHOCUTEIIbHOU
MOJIEKYJIIPHOM MaccChl
COCTMHEHUS no
bopmyie

B yueGHoil mporpamme 8-ro Kiacca M3ydeHUE XMMUM HAYMHAETCS C paslena
«/IBr>KeHME AIEKTPOHOB B aToMax». B aToMm paznerne oOywaromiuecs 3HAKOMSTCS C
pacnpeiesieHueM JIEKTPOHOB B aTOMax, SHEPreTUUECKUMHU YPOBHSIMHU, (pOpMaMHU S U
p opOuTazneil, >IeKTpOHHON KOH(UTYpaluen, 31eKTPOHHO-Tpaduueckoil GopMyIioHu,
MOHaMU, 00pa30BaHUAMH HOHOB, COCTaBICHUEM (OPMYIIbl XUMUYECKOTO COCTMHEHMS
METO/IOM «HYJIEBOW CYyMMBI».

B paznene npemycmorpen nadopatopusii onbIT Ne 1 «M3roToBnenue moaenei
aTOMOB.

OOyuaromuecs ¢ 7 Kiacca yMEIOT COCTaBIATh XHUMHYECKHE (DOPMYIIBI
COEIMHEHUI C MOMOIIBIO BAJICHTHOCTH, a B 8 KJIacCE HCIOJIb3YeTCsl APYroi crnocod
cocTaByieHHs GOPMYI — METOJI «HYJIEBOU CyMMBI».

B nanHoM pazgene oOydaromuecs JOJDKHBI 3HATh: KakK  3JIEKTPOHBI
pacnpenensaoTess B atomax, Gopmy s U p opOuTaned, Kak MUCaTh JJIEKTPOHHBIE
KOH(QUTYpallUM U AJIEKTPpOHHO-Tpaduueckue (HOpMysbl 3JIEMEHTOB, KaK AaTOMBbI
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MPUHUMAIOT U TEPSIIOT 3JEKTPOHBI, CXEMbI CTPOCHHSI aTOMOB MEpBbIX 2(0) 3JIEMEHTOB
nepuoanueckon cucrtemMsl JI.M.Meneneesa; ypaBHEeHUSI XUMHUYECKUX PEAKIUNA.

Bo BrOpom paznene «DopMyIibl BEMIECTB U YPABHEHUS XUMUYECKUX PEAKLINAI
BKJIFOYEHBI TEMbI: XUMHUYecKasi (opmysa, YpaBHEHUS] XUMUYECKUX PEaKUUl, 3aKOH
COXpAaHEHHMS MacChl BEIIECTB, THUIIBI XWMHYECKHUX PEAKIUH: COECIUHEHUE,
paslioKeHHe, 3aMelleHrue, OOMEH; XHWMHUYECKHe peakuud B TpUpoJie H
KU3HEICSTEIIbHOCTH KUBBIX OPraHU3MOB U YEJIOBEKA.

C uenpto (GOpMUPOBAHUS HCCIEAOBATEIBCKUX HABBIKOB y OOYyYaIOIIUXCSA B
paszeiie npeycCMOTPEHO:

- nemoHctpauusi Ne 1 «OmbIT, AOKa3bIBAIOIIMA 3aKOH COXPAHEHUS MacCChl
BEILIECTBY;

- mabopatopHbIii onbIT Ne 2 «COOTHOIICHHE MAacC PEarupyIouX BEIIECTBY.

B manHOM paznene oOywaromiuecs IOJDKHBI 3HATh: BBIYMCIICHHE MAaCCOBBIX
JIOJIEH JIEMEHTOB B COCTaBE BEILIECTBA, BHIBOAUTH (DOPMYJIbI BEIIECTB IO MAacCOBBIM
JOJSIM  BJIEMEHTOB, COCTAaBJISITh YPAaBHEHUA XUMHYECKUX PEAKIHM, 3alHChiBas
dbopMyJIbl peareHTOB U MPOIYKTOB PEaKIIUU, 3aKOH COXPaHEHHUS MacChl BEIIECTB.

B pasmene «Xumuyeckas AaKTUBHOCTb METAJUIOB» HW3YYAIOTCA: PEAKIIUHU
METAJJIOB C KHCJIOPOJOM M BOJOHM, PEAKIUMU METAUIOB C PAcTBOPaMH KHCIIOT,
Peakunu meTamioB ¢ pacTBOpaMu COJIEW, PSAJ AKTUBHOCTH METAJLIOB.

J{nst pa3BUTHSI HAaBBIKOB CAMOCTOSITEJIBHOIO W3YYEHUS SIBICHUM HE0O0XOIUMO
BBITIOJIHEHUE CJIEAYIOMINX JJA00OPATOPHBIX M MPAKTHYECKUX padOT U JEMOHCTPALIUHN:

- neMmoHcTpanus Ne 2 «B3aumoieiicTBUe aKTUBHBIX METAJIJIOB C BOJIOWY;

- aboparopubiii onbIT No 3 «BzaumojelcTBUE METAIOB C pacTBOpaMu
KUCJIOTY;

- nemoHcTpanus Ne 3 «BrITecHEHHE METAIIOB U3 PACTBOPOB COJICH»;

- npaktuueckas padota No 1 «CpaBHeHHE aKTUBHOCTH METAJIOBY.

AKTHBHOCTh METAJUIOB B XUMHYECKUX PEAKIUAX 3aBUCUT OT WX IOJIOKEHHUS B
pAly aKTUBHOCTM METAJUIOB. MeTaibl, CTOAIIME B POy AaKTHUBHOCTA METAJUIOB
IIOCJIE BOAOPOA, HE BBITECHSIOT €r0 U3 BOBI.

B »tom paznene oOydwaroumecs OOMKHBI 3HATh: 4YTO TAKOE OKHUCIEHUE
METAJUIOB, XOJIbl PEAKIIMU B3aMMOJICMCTBUSI AKTUBHBIX METAJUIOB C XOJOJAHOM BOJOM,
rops4e BOJOM WIM I1apOM, KOPPO3UI0O M €€  NPUYMHBI, YPaBHEHHs pPEaKUuu
METAJJIOB C KUCJIOTAMM, C COJIIMM.

B pa3zgene «KonnuecTBo BemecTBa» M3y4aeTcs: KOJIMYECTBO BEUIECTBA, MOJIb,
yucao ABoraapo, MOJISIpHasl Macca BEIIeCTBA, B3aUMOCBSI3b MacChl, MOJISIPHON MaccChl
Y KOJIMYECTBA BEUIECTBA.

OOyuaroiuecs JOKHBI 3HATh: MOJIb, KaK €IWHHUIY U3MEPEHHs KOJUYeCTBa
BEILIECTBA W 3HATh YHCIO ABOTaJpoO, BBIYUCIATH MOJISIPHBIE MAacChl COECIWHEHUM,
BBIYUCIIATH MACCY, KOJIMYECTBO BEUIECTBA U YHUCIIO CTPYKTYPHBIX YaCTHL.

B pazgene «CTeXHOMETPUYECKHUE PACUEThDy HM3Y4YAKOTCS: pEUIEHUE 3aaad I10
YpaBHEHUSIM XHMHYECKHUX pEakluid, 3aKoH ABOrajpo, MOJSIPHBIH 00BEM,
OTHOCHUTEJbHAS TJIOTHOCTh Ta30B, 3aKOH 00bEMHBIX OTHOIIICHHM.

B nmamHoMm pasgene oOydamomuecs JODKHBI 3HAaTh MAacCOBYIO  JIOJIIO
XUMHUYECKOTO 3JIeMEHTa No (opMmyse COeAMHEHMS; MAacCOBYIO JOJIO BEIIECTBA B
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pacTBOpe; KOJUYECTBO BEIIECTBA, O0BEM WM MAacCy MO KOJHYECTBY BEIIECTBA,
00bEMy WJIM MacCe peareHTOB WM MPOYKTOB PeaKluu, 3aKOH ABaraipo.

['openne TOmIMBA W  BBIACIEHUE  DHEPIUM, DK3OTEPMUUYECKHE U
DHIOTEPMUYECKUE PEAKLIHNH, TEPMOXMMHUYECKHE PpEaKUUU H3YyYalOTCI B HOBOM
paszeie «3HaKOMCTBO C DJHEPTUEN B XUMUYECKUX PEAKIUAX).

["opeHue — 3To peakiys ¢ KUCIOPOI0M, ITpoTeKarouas ¢ 00JIbIIONH CKOPOCTHIO,
CONPOBOKJIAIOIIAsACA C BBIICICHHEM TeIla M cBeTta. [Iponecc ropeHus MOXKHO
BBIPA3UTh TAKUM 00pa3zoM:

YIJIEBOAOPOJ + KUCIOPOJI = YIJIEKUCIIBIN ra3 + Boja + TemioTa

CH4+202:C02+H20

371ech OYEHb BaXXHO OTMETUTh, YTO HWHOTJA B HEMNOJHOM CrOpaHUU
YIJIEPOJOCOIEPHKAIIUX BEIIECTB BBIAEISAETCS OMACHBIN AJIsl )KU3HU yrapHbid raz CO
(monookcup yraepoaa u caxa (C).

B paznene npeaycmotpen stadopaTopHblid onbIT Ne 4 «XuMHUUecKre peakiuu,
CONIPOBOKIAFOIINEC NU3MEHEHUEM SHEPTUNY.

[Ipyn u3yueHuu 3TOro pasznena oOydarouuecs AOJDKHBI 3HATh: O MPOJYKTax
peakuuii ropeHusi, 0Opa3oBaHUE YIJIEKMCIOrO rasa, yrapHblil ras WiId YriaepoJ;
MPUYUHBI MTAPHUKOBOTO 3 PeKTa, MOHUMATh, YTO IK30TEPMUUECKUE PEAKIIMU UIYT C
BBIJICJICHUEM TEIUIOThI, a AHAOTEPMUYECKUE PEAKIUU C TMOIJIOMIEHUEM TEIUIOThI;
MOCJIE/ICTBUS BO3ACHCTBUS Pa3IUUHBIX TOPIOYMX HA OKPYIKAIOILYIO CPELY.

B paznene «Bomopoa. Kucmopoa u 030u» oOydarornuecs: u3ydaroT: BOAOPO/I,
MOJyYEeHHE, CBOMCTBA MW IMPUMEHEHHUE, KHCIOPOJ, TMOJy4eHUEe, CBOWCTBA U
IPUMEHEHUE, KUCIOPOJ U 030H.

JInst pa3BUTHS HABBIKOB CAMOCTOSITEIBHOTO M3y4Y€HUs SIBJICHHN HEO0OXO0IUMO
BBITIOJIHEHUE CIEAYIOMNX JTa00OPATOPHBIX U MPAKTUIECKUX palOT:

- JeMoHcTpamus JjabopaTtopHoit paborel Ne 4 «PasnoxkeHue MepoKcuaa
BOJOPOJA»;

- npakTryeckas padora Ne 2 «IlosydeHnre Bo1opo/ia U U3y4€HUE €ro CBOMCTBY;

- mpakTrueckasi pabora Ne 3 «IlomydyeHue KucIopoia U3 NEPOKCUIa BOAOPOAa
Y U3YUYEHHE €TO CBOKCTBY.

[Ipu u3ydyeHnun paszaena oOyyarolmuecs JOJDKHBI: YMETh MOJIy4YaTh BOJOPOI U
M3y4aTh €ro CBOICTBA M MPUMEHEHHE, 3HATh MPOLEHTHOE COAECpPKAHUE KHUCIOpOAa B
COCTaBe BO3/lyXa U 36MHOM KOpE, yMETh IOJy4aTh KUCIOPOA U U3y4aTh €r0 CBOWCTBA
U IPUMEHEHUE, OOBSICHATh 3HAUEHUE 030HOBOTO CJIOSI 3EMIIH.

B paznene «llepronnueckasi cucTeMa XUMUYECKUX AJIEMEHTOB» H3y4aroTCs:
CTPYKTypa MEPUOJMYECKON CHUCTEMbl XHMHYECKHX BJIEMEHTOB, NEPUOIUYECKOE
MU3MEHEHHE HEKOTOPBIX XAPAKTEPUCTUK M CBOMCTB aTOMOB XMMHUYECKHUX 3JIEMEHTOB,
XapakTepUCTHKa DJJEMEHTa IO TMOJIOKEHUI0 B  IEPUOJUYECKOM  CHUCTEME,
€CTECTBEHHBIE CEMENCTBA XUMHUYECKUX JJIEMEHTOB M HX CBOMCTBA, METAJUIbl M
HEMETAJLIBI.

OOyuaromuecs JOJKHBI 3HAaTh: (DPU3MYECKUH CMBICT aTOMHOIO HOMEpa,
TPYIIbl, TEPUOAA, OOBICHATh 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB HJIEMEHTOB B
rpynmnax ¥ TNEepuoJaX, €CTECTBEHHbIE CEMEHUCTBA XUMHUYECKUX DJJIEMEHTOB U
MIPUBOJIUTH MPUMEPHI IIETOUYHBIX METAJUIOB, FaJIOT€HOB, MHEPTHBIX Ia30B.
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[Ipu wu3ydyenuun B pasgene «Buabpl XUMHYECKHX CBsi3el» 0Oydaromuecs
3HAKOMSTCS € TOHATHUSAMH  3JIEKTPOOTPUUATEIBbHOCTh, KOBAJEHTHAsl  CBA3b,
B3aUMOCBSI3b MEXKJy THIAMU CBA3€H, BUJAMU KPUCTALIMYECKUX PELIETOK H
CBOMCTBaMH BEIILIECTB.

[Ipy oOyueHun HEOOXOIUMO OOpaTUTh BHUMAHHE Ha OCHOBBI (DOPMUPOBAHMS
NOHATUH 00pa3oBaHME KOBAJIEHTHOM CBSI3W MEXJIy aroMaMd Ha OCHOBE
ANEKTPOOTPUILIATEIBHOCTH, MEXaHU3M 00pa30BaHMsI MOHHOM CBSI3U U MPEICKa3bIBATh
CBOMCTBA MOHHBIX COCJAMHEHUM, 3aBUCUMOCTHh CBOMCTB BEIIECTB OT THUIIA PELICTKH.
[Ipu w3yuenun paszgena «Buabl XUMHUYECKUX CBS3€i» PEKOMEHIYETCS OOpaTHTh
BHMMaHME Ha n3o0pakenne 3D momeneit MoJeKyn pa3InyHbIX BemlecTB. 3Hanue 3D
MOJIeJIEll BELIECTB IMOMOTraeT OOydaroIMMCs OINpeAeauTh (HOopMy MOJEKYJ, Yroi
CBSI3H, MOJAPHOCTD, YTO, B CBOIO OYEPEb, YKa3bIBAECT HA €0 CBOMCTBA U NPOILYKTHI
peaKkuui, B KOTOPbIE OHO MOYKET BCTYIIUTh.

BaxxHo Takke yMeHHe OOy4allmUMHCS ~ M300paxkaTh  00pa3oBaHUE
KOBAJEHTHOM W HMOHHOM CBSI3M C IOMOUIBIO JUArpaMMbl «TOYEK M KpPECTOB)»
(muarpamma Jlsrouca).

B paznene «PacTBOphl M pacTBOPUMOCTB» OOydYarolIMecs: U3y4arT Y4eOHBII
MaTEepHUAL: pACTBOPEHUE BELIECTB B BOJIE€, PACTBOPUMOCTh BEIIECTB, MACCOBAasl JOJIS
PaCTBOPEHHOTO BELIECTBA, MOJIIPHAS] KOHLEHTPALIMS BEIIECTBA B PACTBOPE.

[IpenycMOTpeHsI:

- nabopaTtopHbIit onbIT Ne 5 «/3ydeHne pacTBOPUMOCTH BEIIECTBY;

- mpaktuyeckas pabora Ne 4 «BnusHue TemriepaTypbl Ha pPacTBOPUMOCTH
TBEPJIbIX BEUIECTBY;

- mpaktudyeckas pabdora Ne 5 «lIpuroToBieHne pacTBOPOB C 3aJaHHOM
IPOLICHTHON U MOJISIPHOW KOHUEHTPALUW.

B nannoMm pasnene oOydaroniuecs: 10JKHBI 3HATh: pPOJIb PACTBOPOB B NMPUPOAE
Y TIOBCEIHEBHOM JKW3HH, OOBSACHATH BIMSHHE TEMIEPATypbl Ha pPacTBOPUMOCTb
BEIIECTB, PACCUMUTHIBATH PACTBOPUMOCTH BemecTtBa Ha 100 r BOAbI, HCHOJIB3YA
TEXHHUKY BBIIIAPUBAHMUSA, CPABHUBATH IOJIyYEHHBIE PE3YJIbTAaThl CO CIPABOYHBIMU
JAHHBIMU.

B pazgene «OCHOBHbIE KJacChl HEOPraHUYECKUX COeAMHEHUH. ['eHeTnueckas
CBSI3b» M3Yy4arOTCs: OKCHUJIBI, KUCIOTHI, OCHOBAHUS, COJIM, TEHETUYECKAs CBA3b MEKIY
KJIaCCaMM  HEOPraHWYECKuX coeauHeHnil. Ilocne w3ydeHMss 3TOM  IJIaBbI
oOyyaroriecs: JOJDKHbI YMEThb M 3HaTh: KJIAcCU(UKAIMI0O U CBOMCTBA OKCHUIOB,
KHCJIOT, OCHOBaHUH, COJIE U COCTABIIATh YPABHEHHUS PEAKIUN XapaKTEPUIYIOIINE UX
XUMHYECKUE CBOKCTBA.

B paznene «Yriepon v ero COeAMHEHUS» U3Y4aroTCs: 00IIasi XapaKTepUCTUKA
yriepoja, ajuIOTPONHBbIE BHJIOM3MEHEHHMS yTIepoAa, OKCHUIbI yIJIepoa, CBOWCTBA
yriepoaa.

B pasgen BKIItOYEHBI:

- mnpaktuyeckas pabora Ne 6 «Dusnyeckue U XUMHUECKHE CBONCTBA
YIJIEpOaay;

- npaktudeckas padora Ne 7 «llosrydeHue yriekuciaoro raza u U3y4yeHUE €ro
CBOWCTBY.
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B »sTOomM pasnmene oHM JOKHBI OCBaMBaTh 0a30BbIC MOHSTHS, TAKUE Kak
OOBSICHAIT, TIOYEMY B OOJBIIMHCTBE COSAMHEHUN YTIepoj oOpa3yeT 4eThIpe CBS3H,
OIHCHIBATh PACIPOCTPAHEHHUE YTIIEPOJa U €ro COSAMHEHUH B MPUPOJE, CPAaBHUBATH
CTPOCHHE M CBOWCTBA QJUIOTPOMHBIX BHJIOM3MEHEHUH YIJiepoja, HCCIeA0BaTh
o0jacT TPUMEHEHHS aUIOTPONMHBIX BHJIOM3MEHEHHH yriepoja, OOBACHATH
du3nonornueckoe MIEHCTBHE YrapHOTO Ta3a Ha JKUBBIE OPTaHU3MBI, OOBSICHSATH
KPYTOBOPOT yTJIepo/a B IPUPOJIE.

B paznene «Boma» uzy4arorcs: Bojia B IpUPOJIE, MPUUUHBI 3aTPSA3HEHUS BOJIBI.

B stom pazgene oOyuwaromiuecss u3y4aroT y4eOHbI MaTepual: YHUKaJbHbIE
CBOMCTBA BOJIbI U €€ 3HAYCHHE JIJIS1 )KU3HU, KPYTOBOPOT BOJIBI B IPUPOJIE, ONIPEACIIATh
(GKECTKOCTBHY BOJBI U OOBACHSITH CIIOCOOBI €€ yCTPAHCHUS.

bazoBoe copepkanue yueOHOU MporpaMmMbl OOHOBIEHHOTO COJIEpPXKaHHS 8-TO
KJIacca MPeJICTaBJICHO B Tabuiie 4.

Ta6nuna 4 — bazoBoe conepkanue yueOHOU MporpaMmsbl 8-To Kiacca

1 yeTBepTH 2 4EeTBEPTh 3 4eTBepTh 4 yeTBEpTH
JABuxenne KoanuectBo Ilepuoanueckasi cucrema | OCHOBHbBIE KJIACCHI
3JICKTPOHOB B BellecTBa XHMHYECKHUX JIEMEHTOB | HEOPraHUYeCKHX
aTomMax COeIMHEeHU.

KomnuectBo Crpyxrypa I'enernueckas
Pacnpenenenue BellecTBa. Mosb. MEPUONYECKON CUCTEMBI | CBSI3b
9JIEKTPOHOB B atoMax | Yucimo ABoramapo. XUMHUYECKHUX HJIEMEHTOB
OHepreTudeckue Momnspaas macca Oxcunppl
YPOBHH BEILIECTBA [Tepuonnueckoe
O6pazoBanue M3MEHEHUE HEKOTOPBIX Kucnoret
HNounos B3anmocCBA3b MacChl, | XapakTEPUCTHUK U CBOMCTB
CocraBnenue MOJISIPHOM MacChl U aTOMOB XUMHUYECKHUX OcHoBaHus
(dbopMyIl coeTMHEHUHN | KOJIMYECTBA BEIIECTBA | AJIEMEHTOB

Conu

®opmyJnsl BemecTB | Crexuomerpudeckue | XapakTepuCTHKa
U YPABHEHUS pacueTbl 3JIeMEHTa MO MoNoXKeHu | ['eHeTnueckas cBA3b
XUMHYECKHX B [IEPUOANYECKON CUCTEME | MEXKIY Kiaccamu
peaxkumii Pemienue 3agau no HEOPraHUYeCKUX

ypaBHEHUSAM EcrecTBeHHbIe cemeiicTBa | COEAMHEHMI

PacueTn! o

XAMHYECKHUX peaK Ui

XUMHNYCCKHUX 3JICMCHTOB U

XUMHUYECKUM HMX CBOMCTBA Yraepon u ero

dbopmynam 3akoH ABOTrajpo. COeIUHCHUSA
MoutsipHbIii 00BEM Mertajuibl U HEMETaJIbI

CocraBnenue Oobmas

YpaBHEHUU OtHOCUTENBHAS Buabl xuMuyeckunx XapaKTepUCTUKA

XUMHUYECKUX MJIOTHOCTH Ta30B. cBsizeil yriepoja

peakuuii. 3aKoH 3aK0H 00BEMHBIX

COXpaHEHU MacChl OTHOLLEHUN DNEeKTPOOTPULIATENILHOCTD. | AJIIIOTPOITHBIE

BELIECTB KoBanenrtnas cBs3b BUJIOM3MEHEHUS
3HaKOMCTBO ¢ NonHas cBs3b yriepoja

Tume XUMIYECKUX
peakuuii

XUMHUYECKHUE

JHepruei B
XHMHUYECKHX
peakumusx

B3anmocBa3p Mexay
TUTIAMHU CBSI3EH, BUIAMU
KPUCTAUTU-YECKUX
pELIETOK U CBOMCTBaAMU

CsoiicTBa yriepoaa

Boaa

157




peaxkiuu B Ipu-poje
u
KHU3HEJCATEIIbHOCTH
KUBBIX OPTaHU3MOB U
YelioBeKa

CpaBHeHue
AKTHBHOCTEH
METALJIOB

Peaknuu MeTaios ¢
KHUCJIOPOJOM U BOJIOH

Peakuum metanios ¢
pacTBOpaMM KHUCJIOT

['openue TommBa u
BBIACIICHHUC SHCPIrun

DK30TepMUYECKUE U
SHIOTEPMHYCCKHUE
peakuuu

Bonopoa. Kucnopon u
030H

Bonopon, nonyuenue,
CBOMCTBA U
HNPUMEHEHHE

Kucnopon,
MOJy4YEeHHUE, CBOMCTBA

BEILIECTB

PacTBOpbI H
PacTBOPUMOCTH

PacTBOopenue BemecTs B
BOJIE

PacTBOpuMOCTb BemeCTB

MaccoBas gois
PacTBOPEHHOT'O BEIIECTBA

MonsipHast KOHUEHTpALUS
BEIIIECTBA B pAaCTBOPE

Bona B mpupone

[Tpuunnb!
3arpsi3HEHUS! BOJBI.
KecTkoCTh BOOEI

Y NIPUMEHEHUE
Peaknum MeTaios ¢
pacTBopamu cojen
Psan akTuBHOCTH
METaJJIOB

Kucnopon u o30n

B 9 xmacce Kypc XMMHUM HAYUMHACTCA C TEOPUHU DBJIECKTPOJIUTHUYECKOMN
aucconuanuu. B pazgene «DIEKTpOIUTHYECKAs AUCCOLUMAIMS PACCMAaTPUBAIOTCA
OCHOBHBIE TIOJIOKEHHUSI TECOPUHU SICKTpoJMTHUYECKON auccoruannu C. AppeHuyca,
MEXAaHU3M  DJIEKTPOJUTHUYECKON  JIMCCOIMAIMU; 3aBUCUMOCTh  JJIEKTPUYECKOU
MPOBOJIMMOCTH PACTBOPOB WJIM PACILUIABOB BEIIECTB OT BHAA XUMHUUYECKOW CBA3H;
CHUJIbHBIE M CJa0ble DJICKTPOJMTHI, CTEINEHb JIUCCOIHMAIMH, JJICKTPOIUTHYCCKAS
JTHACCOIMAIINS KUCJIOT, IIEJI0YEed M COJIEM B BOJHBIX pPACTBOpAaX, AUCCOIMALUU
MHOT'OOCHOBHBIX KHMCJIOT, KUCJIBIX M OCHOBHBIX COJI€H; KMCJIIOTHOCTh U IIEJIOYHOCTh
pPacTBOPOB; pEaklMd HMOHHOTO OOMEHa M YCIOBUA WX MPOTEKAHUS, XUMHYECKHE
CBOMCTBA pPAacTBOPOB KHCJIOT, OCHOBAHMM M COJIEM C TOYKH 3PEHHUS TEOPUHU
BJICKTPOJUTUYECKON JHCCOLUMALMKU; THUIPOJINA3 COJCH. YUHUTEISIM PEKOMEHIYETCS
chopMUpOBaTh TMOHATHE O DJIEKTPOJUTUUYECKOW JHCCOLMAIIMUM Ha TMpPUMEPE
COCIMHEHNA C HMOHHOW M KOBAJEHTHOM ITOJSIPHOM CBA3BIO, IOKAa3aTh CYIIHOCTH
JIMCCOLIMALIMM U POJIb BOJBI B 3TOM IMPOILIECCE.

[Ipy M3ydeHUM AAaHHOU TJIaBbl BaXKHBIM SIBJISICTCSI YCBOGHHUE OOYYArOUTUMMCS
MIPUMEHECHUSI TEOPETUUECKUX 3HAHWUU 3aBUCUMOCTH SJICKTPUUYECKON MPOBOAUMOCTH
pacTBOPOB WJIM pPACIUIaBOB BEIIECTB OT BHJAA XUMHUYECKOW CBSA3U, OCHOBHBIE
MOJI0KCHUS TEOpUH AIEKTPOJIUTHYECKOU JIMCCOLIMAIIHNH, MEXaHU3M
BJICKTPOJIUTUYECKON JTMCCOLMALIMM BENIECTB C MOHHBIM M KOBAJECHTHBIM IOJISIPHBIM
BUJAMHU CBSI3M, COCTaBJISAITh YPABHEHHUS SJICKTPOJUTUYECKON IUCCOLMALIMU KHUCIIOT,
IIEJIOYEH, CPEOHUX W KHUCIBIX COJIEHM, 3KCIECPUMEHTAJIbHO H3YYUTh XHUMHYECKHE
CBOMCTBA KHCJIOT U OCHOBAHUMW, CPEIHHUX COJIEW M CHEIATh BBIBOJBI MPHU PELICHUU
YKU3HEHHBIX 3aJ71a4 B Pa3IMUHbIX cepax AesITeIbHOCTH.

B pazgene «KauecTBEHHBIM aHaIM3 HEOPraHUYECKUX  COCAUHECHUI»
M3YYarOTCS: KAYECTBEHHEBIE PEAKIMK HA KATHOHBI, ONpEAe/IeHue KaTuoHoB: Li*, Na,
K*, Ca®, Sr**, Ba®, Cu®" mo OKpauIMBaHMIO IUIAMEHH; Ka4YeCTBCHHbIC PEaKIHM Ha
AHMOHBI, KA4YECTBEHHBIM aHAJIM3 COCTaBa HEOPraHMYECKOTO COCAUHEHUS U
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BKJIFOUEHBI: JabopaTopusiii ombiT Ne 3 «Onpenenerne katuonos: Lit, Nat, K*, Ca™,
Sr**, Ba®, Cu®* N0 OKpalMBAaHMIO IUIAMEHM», JaGOPATOPHBIA  OMBIT
No 4 «KauecTBEeHHBIE pEAKIIMM HA KATHOHBI: Fez+, Fe3+, Cu2+», J1a00PATOPHBIN OIBIT
No 5 «Onpenenenue anuonon: Cl°, Br, I, PO43_, SO42_, CO32_, NO3_, SiO32_ — B
BOJHBIX pacTBOpax»; BBINOJHAETCA MpakThyeckas padora Ne 2 «KauecTBeHHBIN
aHaJIM3 COCTaBa HEOPTaHMYECKOTO COCJIMHEHHUS, a TAaKXKe MPEAYCMOTPEHBI paCUETHBIC
3a/1ayv 110 XUMUYECKUM YPaBHEHUSM.

B »tom paznene oOydwaromuecss OMHCHIBAIOT U OOBSICHAIOT (DU3UUECKUE
SIBJICHHSI: OIMCHIBATH PEAKIMHM OKPAITUBAHUS IIBETA TUIAMECHH IS OMPECIICHHUS
kaTHOHOB MeTamios: Li*, Na*, K*, Ca*, Sr*, Ba®*, Cu®* npoBomHTh KaueCTBEHHBIE
peakuuu Ha ompenenenue katuoHoB Fe’', Fe’*, Cu®*, mpoBomuTh KauecTBEHHbIE
peaknuu Ha XJIOpuA-, Opomua-, Woaua-, cyiabdar-, kapOoHaT-, ¢ocdar-, HUTpAT-,
CUJIMKAT- MOHBI U OIMHUCHIBATh PE3yJbTaThl HAOMIOACHUS PEaKIMK MOHHOTO OOMEHa,
MIPOU3BOAUTH PACUEThl IO XMMHUYECKUM YPABHEHMSIM, €CIU OJHO U3 pearupyroumx
BEIECTB JaHO B U30BITKE.

B paznene «CkopoCTh XMMHUYECKHX PEAKIUN» pacCMaTpPUBAIOTCS: CKOPOCTh
XUMUYCCKUX PEaKIUii; (aKTOphl, BIUSIONIMEC HAa CKOPOCTh XMMHYECKOW pEaKIIuw;
CKOPOCTh PEaKIMil C TOYKH 3PEHUS KMHETUYECKOW TEOPUU YaCTHIl, KaTaIu3aTophl;
WHTUOUTOPBI;, JEWCTBUE KaTajlu3aTopa W MHTMOMTOpa Ha CKOPOCTh peakiuu. [Ipu
M3YyUYCHHH JTOTO pasliesia PEeKOMEHAYeTCs OOpaThuTh BHHUMaHHE Ha TO, YTO
oOydJaroriecs: 3HalOT CKOPOCTH TIEPEMENICHUsS] Teja B MPOCTPAHCTBE, HO TOHSITHE
ckopoctu y HuUX He chopmupoBano. [lorTomy yaensercss BHUMaHME€ HAa TO, YTO
CKOPOCTh XMMHUYECKON pPEaKIMU XapaKTepu3yeT HACKOJIHKO MPEBPAICHUE BEIIECTB
MPOTEKAET OBICTPO WM MEIJICHHO Ha XUMHYECKYIO TPHUPOAY BEIIECTBA, HA €ro
COCTaB, THUII M IPOYHOCTb XMMHUUYECKHX CBA3CH TakoW peakuuu. HM3yuenuem
CKOpPOCTEW XHWMHUUYECKHX pEaKIui 3aHUMAaeTCsl XuMu4eckas KuHeTtuka. OjHa u3
BOXKHEHUIINX €€ 3aJ]1a4 — YIIPaBJICHUE CKOPOCTHIO PEAKITUU.

B pesynbTare ocBOoeHUs pasziena OoOydaroliuecs AOJKHBI 3HATh: CKOPOCTH
peakiuu, onpeaensaTh (akTopbl, BIUSIONINE HA CKOPOCTh PEaKIUi U OOBSICHATh UX C
TOYKU 3PEHUS KUHETUYECKOM TEOPUHU YaCTHIl, OOBSCHITh OTJIMUME KaTajld3aTopa OT
peareHTOB U BJIMUSIHUE HA CKOPOCTh PEaKINHU, OOBSICHATH JIEUCTBUE UHTHUOUTOPOB Ha
CKOPOCTb PEaKIINu.

B pa3zpene «OOpartumble peakluu» H3Y4YaIOTCS: XUMHUYECKOE pPABHOBECHE;
paBHOBECHE KaK JUHAMHYECKHI MPOLECC; CMEUIEHWE XUMHUYECKOTO PaBHOBECHS,
npuniun Jle-lllarenve-bpayna; BiausiHue W3MEHEHHS YCJIOBHUH Ha CKOPOCTb
XUMUYECKON peaklMd M Ha COCTOSHUE XWMHUYECKOTO PaBHOBECHS; XMMHUYECKOE
pPaBHOBECHE C TOUKH 3PEHUSI KHHETUYECKONU TEOPUU YACTHII.

OcHoBHOH 1eNbI0 W3y4yeHUs: pazfena «OOpaTUMbIE peakIUuy SIBISETCS
dbopmupoBaHue y OOydYarolUXCS TMPEICTaBICHUS 00 OOpaTUMBIXM HEOOPaTUMBIX
peakIusx, ONKUChIBATh PABHOBECHE KaK JUHAMHYECKUU MPOIECC U MPOTHO3UPOBATH
CMEILEHNE XMMHUYECKOTO paBHOBecHs 1o npunuuiy Jle lllarense-bpayna, monnmars
BIIMSIHUE U3MEHEHHUS YCJIOBUU HAa CKOPOCTh XMMHUYECKOW PEakIMM U Ha COCTOSIHUE
XUMUYECKOTO PaBHOBECHs, OOBACHITH XMMHUYECKOE PABHOBECHE C TOYKH 3PCHHUS
KUHETUYECKOW TEOPUU YACTHII.
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B pazgene «OKuCAIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIMW» HU3Yy4arOTCs:
CreneHb OKUCIEHHUS] XUMHUYECKUX 3JIEMEHTOB, OMPEEICHUE CTETIEHH OKUCICHHS 110
dbopmynam coeAMHEHU; TOHATHE 00 OKUCIUTEIIE U BOCCTAHOBUTENE, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH; METO/ JJIEKTPOHHOTO OaiaHca.

[Ipyn W3y4YyeHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUA BBOIAUTCS P
HOBBIX XUMHUYECKUX TMOHATHIA: TMpaBWia HAXOXKICHUS CTENeHEH OKHUCICHHUS,
MMOHUMAaTh, YTO TIPOIIECCHI OKHUCJICHUS W BOCCTAHOBJICHUS B3aUMOCBSI3aHBl U
MPOTEKAIOT OJHOBPEMEHHO, IIOHUMATh OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH
KaK peakiuy, MPOTEKAIoNMe C W3MEHEHUEM CTENEHEH OKHCIICHUS, PAaCCTaBIISITH
KOA(DPUITMEHTHI METOJOM SJEKTPOHHOTO OajaHca B YpPaBHEHUSX OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKITUH.

B pasnmene «Mertamibl W CIUIaBbl» M3y4darOTCs: 0OIIas XapakTEPUCTHKA
METaJUIOB, METAJUIMYECKass CBSI3b W KPUCTAJUIMUECKas pelieTka METallJIOoB;
¢u3nUecKkue M XUMHUYECKHE CBOMCTBA MEOU W XKeje3a, CIOCOOHOCTh METalIoB
MPOSIBJIATh TOJIBKO BOCCTAHOBHUTEJIBHBIE CBOWMCTBA; CIUIaBhI JKeje3a U HX
MPUMEHEHUE, MOHSITHE O METAUTypruu, MPOU3BOJACTBO UyT'YHAa U CTAJIM, Pa3BUTHE
Metautyprun B Kazaxcrane, cnocoObl MONMy4YeHUsS METAUIOB M HUX CIUIABOB,
BOKHEUIIIME MECTOPOXKICHUS METAJUIOB U X coeauHeHuid B KazaxcraHe; mpoueccsl
100BIYM METAJIJIOB, BIIMSHHUE HA OKPYKAIOIIYIO CPENy; MOJy4YE€HUE METAIIIOB.

OOyuaroluecs NoJIy4aroT MPEACTaBICHUE O CBOMCTBaX METAIOB, MPUMEHSS
3HAHUS O METAUIMYECKONM CBS3M, M KPUCTAUIMYECKOM pEIIeTKE METaJlJIOB,
XapakTepHble (U3MYECKUE ¢ XUMHUYECKHE CBOWCTBA METAUIOB, OOBICHSTH
CIIOCOOHOCTh METAJUIOB MPOSBIIATH TOJBKO BOCCTAHOBHUTEIIbHBIE CBOWCTBA, MOHSITHE
CIUlaBa M OOBSCHATH €ro IMPEeUMYIeCTBa, Ha3bIBaTh MECTOPOXKIEHHUS METaUIOB B
KazaxcTtane v 00BSICHATH POLIECCHI UX TOOBIYH, BIMSIHUE Ha OKPY>KAIOIIYIO CPELy.

B paznene «3nements (IA), 2 (ITIA) u 13 (IIIA) rpynm U UX COETUHEHUSD)
paccmatpuBaroTcs: 3neMeHTsl 1 (IA) rpynnbl U UX cCOoeIMHEHUs; OOIUe CBOICTBA
HIEJIOYHBIX METAJIJIOB HA OCHOBE CTPOEHHUS UX aTOMOB; OCHOBHBIE CBOMCTBA OKCHUOB
Y TUAPOKCHUJIOB IIEIIOYHBIX METAJUIOB M UX puMeHeHue; 3yeMeHTsl 2 (II) rpynmsl u
ux coenuHeHus; obmmue cBoictBa MetauioB 1 (IA) u 2 (IIA) rpynmsel; OCHOBHBIC
CBOIMCTBA OKCHUJIOB U THJPOKCUJIOB KaJbIUsl U UX NpuMeHeHue; anementsl 13 (IIIA)
TPYIIbI, AJIIOMUHUM W €r0 COEAMHEHHUs; OO0JIaCTU MPUMEHEHUS aIOMUHUS U €ro
CIUTaBOB; aM(OTEPHBIC CBOMCTBA ATIOMHUHMSI, €T0 OKCHJIA U THAPOKCH/IA.

[Ipu 3aBepuienun paszaena oOydarouiuecss TOJDKHBI 3HaTh OOIHME CBOMCTBA
IICJIOYHBIX METAJJIOB, HA OCHOBE CTPOEHHUS KX aTOMOB, COCTABJISITh YpPaBHEHUS
peakimii, XapakTEepU3yIOIIME OCHOBHBICE CBOMCTBA OKCHJIOB W THAPOKCHUIOB
IIEJIOYHBIX METaJIJIOB, CpaBHUBaATh o0mMe cBoiictBa MetaioB 1 (IA) u 2 (ITA)
TPYIIbI U COCTABIISATh YPaBHEHUS PEaKIMii, CBOMCTBA aTFOMUHUS.

B pasnene «3nementsl 17 (VIIA), 16 (VIA), 15 (VA) rpynm, 14 (IVA) rpynn
U UX COEIUHEHUs» paccMmarpuBaroTcs aneMmeHTsl 17 (VIIA) rpymisl, ragoreHsl, BUa
CBSI3U U THI KPUCTAJUIMYECKON PEIICTKU; TCHACHIINN U3MEHEHHS CBOWCTB TaJIOTCHOB
B Tpymme; XJop, XMMHYECKHME CBOMCTBA XJOpa: B3aUMOJICHCTBHE C METalaMu,
BOJIOPOJIOM M TaJOr€HUJaMH; COCTaB, CBOMCTBAa U MPUMEHEHHUE XJIOPOBOJIOPOIHOM
KUCHOTHI; 3neMenTsl 16 (VIA) rpynmbsl; cepa, pu3ndeckre CBOICTBa ajNTIOTPOMHBIX
BUJIOU3MEHEHHI CEPbl, XUMUUYECKUE CBOWMCTBA CEPbl; OCHOBHBIE COCAMHEHUS CEPhI U
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ux (uU3AYEeCKMEe W XMMHYECKHE CBOWCTBA; TMPUYMHBI BO3HUKHOBEHHUS W
HKOJIOTUYECKOE BO3JCMCTBUE KHUCIOTHBIX JOXKIEH; cepHas KUCIOTa, OoOIlue Hu
cnenu@uyuecKkre CBOWCTBA CEPHOM KHUCIIOTAa M €€ COJIM, CBOMCTBA M NPUMEHEHHE;
anemeHThl 15 (VA) rpymnmsl: a30T, CBOMCTBA a30Ta U KPYroBOPOT a30Ta B MPUPOJIE;
aMMHaK, CBOMCTBA aMMHMaKa, MOJy4YEeHUE W IPUMEHEHHUE; MPOU3BOACTBO AMMMAKA;
(cunte3 I'abGepa); a3oTHas KHUCJIOTa, CBOMCTBAa a30THOM KHCIJIOTHI; CHEeIU(pUUYECKHE
CBOMCTBA a30THOU KUCJOTHI U HUTPATOB; (Pocdop U €ro CoeauHEHHUs; auIOTPOITHbIE
moauduxanmu gochopa; mecropoxaeHus coenuHeHuit ¢gocdopa B Kazaxcrame;
XUMUYECKHUe cBoWcTBa (ochopa u e€ro coeaWHEHHWI; MUHEpaAIbHBIC YIOOPECHHS,
palMOHAJIBHOE HCIIOJIb30BaHUE U MPOM3BOJACTBO MX B Kazaxcrane; Bo3uaeiicTBUE
a30THBIX U (OCHOPHBIX YAOOpEHUN Ha OKpYyXKarouryr cpeny; aneMmentol 14 (IVA)
TPYNIbI; KPEMHUHW W €r0 COCNUHEHMs, O00JIaCTU TPUMEHEHUS KPEMHHS W €ro
3HAYEHUE B KAUECTBE MOIYMPOBOJHUKA; KUJKUE KPUCTAIUIbL, TUI KPUCTAIIMUECKON
pelIeTKM W BHUJ XUMUYECKOM CBSI3M KPEMHHMS, JUOKCHAA W KapOuaa KpeMHHUS;
XUMUYECKHE CBOMCTBA KPEMHHUSI U €T0 COCAMHEHUM; CUIIMKATHAsI MPOMBIIUICHHOCTh
Kazaxcrana.

B pesynbrate ocBOeHHss 3TOro  pasfena oOydyarolmuecs JOJKHBI 3HaTh:
TEHJICHIIUU U3MEHEHUsI CBOMCTB rajJOT€HOB B TPYIINE, XUMUUYECKHUE CBOMCTBA XJopa:
B3aMMO/ICUCTBUE C METAJUIaMH, BOJOPOJOM U TaJIOTeHUJIaMH, XUMHUYECKHUE CBOMCTBA
pacTBopa XJOPOBOJOPOJHOM KHCIOTHl M 3HaTh OOJACTU MPUMEHEHHUs, OOIILYIO
XapakTepucTuky syemeHToB 16 (VIA) — rpynmbl, NpuYUHBI BO3HUKHOBEHUS H
AKOJIOTUYECKOE BO3JACUCTBUE KUCIOTHBIX JTOKIACH.

B pazpmene «XumMuueckue >JIE€MEHTHI B OpPraHU3ME YEJIOBEKA» HU3Y4arOTCS
XHUMUYECKHI COCTaB OpraHU3Ma YeJIOBEKa, MaKpOAJIEMEHThI, MUKPOJJIEMEHThHI U HX
3HAYECHUS; 3HAUCHUE PJIEMEHTOB, BXOSIIUX B cocTaB opranu3ma yenoseka: O, C, H,
N, Ca, P, K, S, Cl, Mg, Fe; cbOamaHcupoBaHHBII pallMOH TUTAHHUS >KUTEIICH
Kazaxcrana; omnpeneneHre HEKOTOPBIX XUMHUYECKHUX HJIEMEHTOB OpraHu3Ma;
HMCTOYHUKH 3arpsA3HEHUS] OKPYKAIOWIEeH Cpelibl TSDKEJIBIMU METajulaMu; BO3JICHCTBUE
TSKEJIBIX METAJUIOB Ha OPTraHU3MBI.

B stom paznene oOyuaromiecs: JOHKHBI 3HATH 3JIEMEHTHI, BXOASIINE B COCTAB
OpraHu3Ma 4YesIOBeKa M OOBSICHATh MX 3HAYCHHE, MCCIIECIOBATh TUITMYHBINA PaIlMoOH
nuTanus xkurenei Kazaxcrana v cocTaBisiTh COATAHCHPOBAHHBIN PALIMOH MMUTAHMS,
POJIb KaJIBLIMS U JK€JI€3a B OPraHU3MeE YeJIOBEKaA.

B pa3znene «BBeneHre B OpraHMYECKy0 XMMHUIO» PACCMOTPEHBI OpraHuyecKas
XUMHUSI — XUMHSI COCOUHEHHM YTIepoAd, OCHOBHBIE IOHSTHS TEOPUU CTPOCHHS
opranudeckux coeauHeHuit A.M. byTiiepoBa; 0COOEHHOCTU OPraHUYECKUX BEILECTB;
KJaccudukanus OpraHUYeCKUX COCAMHEHUH; MOHATHE (DYHKIMOHAIBLHON TPYIMIIBI
TOMOJIOTHYECKHE PAJIBI OPraHUYECKUX COECIMHEHUMN; HOMEHKJIATypa OPraHUYECKHX
COEMHEHNI; N30MEPUSL OPTAHUYECKUX COCAUHEHUM.

B ostom pasgene oOywarommecs JOJDKHBI  3HATh  KIACCHU(UKALUIO
VTIIEBOJOPOAOB M WX TPOU3BOJIHBIX: CHHUPTHI, AbJIETHIbI, KaPOOHOBBIE KHCIIOTHI,
VIJIEBObI, AMUHOKHUCIIOTHI, TMOHATHE (YHKIIMOHATHHOW TPYMIbI, KaK TPYIIIbI
ONPEACISAIONICH XapaKTEPHbIE XUMUYECKHE CBOMCTBA JAHHOIO KJIAcca COCIMHEHUM,
FOMOJIOTM M TOMOJIOTHMYECKas pa3HOCTh, HOMEHKIATYPY OCHOBHBIX KJIacCOB
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oprannueckux coenuHenuit no I[UPAC: ankaHbl, ajlKeHbl, AaJKUHBI, CIHPTHI,
aJbJIeTU/Ibl, KAPOOHOBBIE KUCIOThI, AMUHOKHUCIIOTHI.

B paszmene «YraeBomoponsl. TomimBO» U3ydaroTcs — Kiaccudukanus,
HOMEHKJIaTypa U HM30MEpPHs YTIEBOJOPOAOB, HACHIIICHHBIE YIJIEBOJIOPOJbI, aJKaH,
METaH; HEHACBIILIEHHBIE YTIEBOAOPO/IbI, aJIKEHbI, STUJICH, AJIKUHBI, alleTHUIICH, ApEHBI,
O€H30J1; TEeHEeTUYeCKas CBS3b MEXIy YIJIeBOJAOPOJIaMU, MPUPOJIHBIE HCTOYHUKU
YIICBOJIOPOAOB,  YIJICBOJOPOAHOE  TOIUIMBO,  MECTOPOXKICHHWsS, J00bYa W
nepepaboTKka MpUpOmHOTO Tasza, HedTH, yrias B Kazaxcrane; sKoormyeckue
npoOjemMbl Tpu  J00bUe, TmepepaboTke W MPUMEHEHWH  YIJIEBOJIOPOIOB,
WCIIOJIb30BAaHUE YTJIEBOJOPOJOB B PA3IMUYHBIX OTPACISIX SKOHOMUKH W B OBITY;
aNbTEPHATUBHBIC BUJBI TOTUIMBA; HEeDTh, (Ppakiuu HeTH U 00JIACTU MPUMEHEHUS
MIPOJTYKTOB MEPETOHKH CHIPOM HEPTH.

OCHOBHOM  1ENbI0 W3Yy4YECHHS paszdena sABisgeTcss  (OpMUpPOBAHUE Y
oOy4Jaronuxcsi TPEICTABICHUS: XWMHUYECKHE CBOMCTBA aJKaHOB M aJIKCHOB
MOATBEP)KIATh WX YPAaBHCHHSIMH DPEaKIUi, OCOOCHHOCTH CTPOEHHUS ITOJIMMEPOB H
MEXaHU3M pEeaKIil TOJMMEpPHU3alMk Ha TMpPUMEpe IOJMATHUIICHA, HWCIOJIb30BaHHC
YIJIEPOJCOACPKAIUX COSAMHEHUH, (Ppakuuu HePTH U 00JacTU MNPUMEHEHUs
MIPOTYKTOB TIEPETOHKH CHIPOM HE(PTH.

B pasmene «Kucnopoacoaepkamme ¥ a30TCOJAEpKaIlNe OpPraHUMYeCKHe
COCTMHEHUS» M3YYarOTCs Kiaccu(uKaiys 1 HOMEHKJIATypa KHCIOPOA0COIEPKaIIIIX
OpraHUYEeCKUX COEIMHEHUM, METAHOJ, 3TAHOJ, SIJIOBUTOCTh CIIUPTOB U TyOUTEIHHOE
JIEUCTBME  OJTWIOBOTO CIHpPTa Ha  OpPraHuW3M  4YEJOBEKa, MPEeACTaBUTEIH
KHCIIOPOJICO/ICPKAIIMX ~COCAMHEHHUM; TPUMEHEHUE JTaHAUOJa, MPOMaHTPHUOIIA,
ATAHOBOM KHCJIOTHI, TJIIOKO3bI, Caxapo3bl, Kpaxmala, LEeJUTI0I03bl;, KapOOHOBBIC
KHUCJIOTBI;, CJIOXHBIE 3(UPHI U KUPHI, MbUIa U CHHTETUYECKHUE MOIOIIME CPEJNICTBA;
BJIMSIHUE CHHTETHMUYECKHX MOIONIMX CPEJCTB Ha OKPYXKAIOIIYI0 CpPEeNy; YIIEBObI;
OCIIKM, aMWHOKHCIIOTBI, OWOJIOTMYECKH BaXHBIE OPTaHWYECKUE COCIUHCHHSI,
MUTIEBas MPOMBIIUICHHOCTh Ka3zaxcraHa.

OOyuaromuecs MOJDKHBI 3HATh KIACCH(UKALMIO KUCIOPOICOASPKAIIIX
OpPraHMYECKUX COENWHEHUH, (PU3MOJIOTHYecKOe IEHCTBHME METaHOJa M 3TaHOJIa Ha
OpraHu3M 4eJIOBeKa, (U3MYECKHE CBOWCTBA M NPHUMEHEHUE OTUJICHTIUKOIS W
TJIAIIEpYUHA, XHUMHYECKHE CBOWCTBA YKCYCHOM KHCJIOTHI M €ro TpPHUMCHCHHE,
OCOOCHHOCTH CIIOKHBIX A3(QUPOB U KHUPOB, (PYHKIMH >KUPOB, OHOJOTHYECKOE
3Ha4YeHHUE U QYHKIIUU OEIKOB .

bazoBoe conpepxanue y4yeOHOW MpPOrpaMMbl OOHOBJIIEHHOIO COJEpKaHUS
9-ro kiacca npejcTaBiIeHO B TaOIHIIE 5.

Ta6muma 5 — bazoBoe coepkanue yueOHOM TporpaMmMbl 9-To Kiiacca

1-4yeTBepTh 2-4eTBEPTh 3-4eTBEPTh 4-4eTBEpTh

JduexktpojuTudeckasi | OKHCIUTEIBHO- Jaementsl 17 (VII), | BBeaenne B

JUCCOIM AU BoccTaHoBuTeabHBIE | 16 (VI), 15 (V), 14 OPraHuYecKyo
peakuun (VI) rpynn u ux XHMHIO

DAEKTPOIUTHI U coeJUHEeHH

HE3JIEKTPOJIUTHI CreneHb OKUCICHUS Ocobennoctu

Teopust Okucnexnue u I"anorensl OPraHNYECKHUX
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AJIEKTPOTUTUYECKON
T CCOLMAITAN
DIIEKTPOJIUTHYECKAS
JMCCOLMAITUS KUCTIOT,
IIeJIoue M conei
CreneHnb
JHUCCOIUAIIHH.
CunbHBIC U c1a0bIe
BJIEKTPOIUTHI
XHUMHUYECKHE CBOMCTBA
KHCJIOT, IIeIodeH,
COJIEH C TOYKH 3pEHUs
TEOpUHU
JIEKTPOJIUTUYECKON
JHACCOIAAIIN

I'maponus coneit

KauecTBeHHBII
aHaJIN3
HEOPraHN4eCKHX
coeIHHEeHH I

KauecTBeHHEIC
peaKI_II/II/I Ha KaTUOHBI
KauecTBeHHEIC
peaKI_II/II/I Ha aHUOHBI

Ckopoctb
XHUMHYECKHX
peakuui

CxkopocTb
XUMHYECKUX PEAKITUH.
@aKTOpPBI, BIUAIOLINEC
Ha CKOPOCTb
XUMHYECKON pEaKIuu
KaranuzaTtopsl.
Wuruburopsr
OO6paTuMocCTh U
HEoOpaTUMOCTh
XUMHYECKUX PEaKIui

BOCCTaHOBJICHHUE
OKHCIIUTEIIBHO-
BOCCTAHOBHUTEJILHBIE
peakuumn

Merto[1 37€KTPOHHOTO
OanaHca

MeTaaibl M CIJIABBI

Oo6mias
XapaKTepPUCTUKA
METaJIJI0B

CruraBel METANJIOB
[TonydyeHnue MeTaoB

duaemenTsl 1 (I), 2
(I) m 13 (IIT) rpynm u
HX COeIMHEeHUsI

Onements 1 (I)
TPYIIBL U UX
COETMHEHUS
OnemenTsl 2 (1)
TPYyNIbL U UX
COCMHEHUS
Onementsl 13 (11I)
rpynnsl. AJIIOMUHUNA 1
€ro COeAMHEHHUS

Xiop
XJI0pOBOAOPOAHAS
KHCIIOTa

Onementsl 16 (VI)
TPYIIIbL.

Cepa

CoenvHeHUs cepbl
CepHast KucioTa U €e
cou

A3zor

AmMmuak

CBoiicTBa aMMHAaKa,
MOJTyYECHHUE U
MIPUMEHEHUE
A3oTHas Kucnora
CBoiicTBa aMMHAaKa,
MOJTyYEHHUE U
MIPUMEHEHUE
A3oTHas Kucnora
Cnemnuduueckue
CBOMCTBA a30THOM
KHUCJIOTBI U HUTPATOB
docdop u ero
COCIMHCHUS
MunepanbHbie
ynoOpeHust
Kpemuuii u ero
COCIMHCHUS
XuMHYeCKHE
3J1IeMEeHThbI B
OpraHmusme
YenoBeka
XHUMHUYECKUM COCTaB
OpraHu3mMa 4eJIOBeKa.
Makpo31eMEeHTHI,
MHUKPOIJIEMEHTHI U UX
3HAYCHUS
Onpenenenne
HEKOTOPBIX
XUMHYECKHUX
AJIEMEHTOB OpraHU3Ma
3arpsi3HeHUE
OKPYKaroILEe Cpebl
TSKEJIBIMA MeTaJlJIaMu

BEIIIECTB
Knaccudukanus
OPTraHNYECKHUX
COE€IUHEHUI
["'omosioruyeckue psiasl
OpraHUYECKUX
COCTMHEHNN
Homenkiarypa
OPTraHNYECKHUX
COE€IUHEHUI
N3omepus
OpraHUYECKUX
COCTMHEHUN

YraeBogopoabl.
Tonauso

AnKaHBI

AJNKeHBI

AJKUHBI
Apomarnyeckue
YTJIEBOJIOPO/IBI.
benzon
YraeBogopoaHoe
TOIIJINBO

Hedrs

Kucnopoaconep:xaine
U a30TCO/IepIKaIIne
OpTraHUYECKHE
COCIUHCHUA

Kucnoponconepxamue
OpraHHyYecKue
coenuHeHus. CnupThl
KapOoHOBBIE KHUCTOTHI
CrnoxHuble 3(pupsl 1
KUPBI

Mpbsuia u
CUHTETHYECKHE
MOIOIIE CPEICTBA
VYrineBoanl
AMMHOKHUCIIOTHI.
benku

[IporpaMma OpUEHTHUPOBAHA HA OCO3HAHUE CYUIHOCTh W POJb XHUMHUYECKHUX
IPOIIECCOB, 3aKOHOB, 3aKOHOMEPHOCTEH M IpaBujia 0€30MaCHOI0 MPUMEHEHHS UX B
MOBCEIHEBHOMU KU3HHU.

N3yuenue

XUMHNHU

CTUMYJIUPYET OOy4Yallmuxcd K MOHUMAHHUIO

MMPOUCXOJAINX BOKPYI" HUX XUMHWYCCKHUX SIBIICHUM.
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XuMHUS MOTHUBHUPYET HCHOJIb30BAaHUE TBOPUECKUX TMOAXOAOB B pEHICHUU
npo0sieM, pa3BUBaeT y OOydYalOMIMXCAd KPUTHUYECKOE U TBOPUYECKOE MBILIUICHHE, a
TaK)K€ CIHEKTpP S3KCHEPUMEHTAIbHBIX W MNPAKTUYECKUX HABBIKOB. [Ipu u3yueHum
JAHHOTO TIpeAMeTa Yy OOYyYalollMXCs pa3BUBAIOTCS HABBIKU 10 MPUMEHEHHUIO
J1a00paTOPHOTO 0OOPYAOBAHUS U MPOBEJACHUIO SKCIIEPUMEHTA.

XuUMHST — 3KCIEPUMEHTANIBHO-TEOPETUYECKAs] HayKa, XMMHUYECKasi peakius —
3TO HE CIy4alHOE SBJICHUWE, a CIOXHBIM MPOLECC, KOTOPBIM ITOJYUHSIETCSA
OTIpe/IeIEHHBIM 3aKOHAM U KOTOPBIM MOKHO YIIPABJIATb.

VYyeOHasi mporpaMMa OCHOBaHAa OT TEOPUM K IMPaKTUKE, HAIPABICEHHOW Ha
MPUMEHEHNE OCHOBHBIX 3HAaHUHN 00y4aloUIMXCcs Ha MPAKTHKE.

B o0HOBIEHHOW TporpamMme MPEayCMOTPEHO (POPMUPOBAHUE HABBIKOB
MPAKTUUECKOM JesATeNbHOCTH oOyuatomuxcs. [lpu  (opmupoBaHMM HaBBIKOB
MPAKTUUECKON JEATEIBHOCTH OCO0YIO0 pOJib UTPAIOT NMPAKTUUYECKUE U Jab0paToOpHbIe
paboThI.

Y4eOHo-1m03HaBaTeIbHAs EATEIHHOCTh M0 XUMHUU BKIIIOUAET MHOTHE Ba)KHBIC
JUIS OBNIAJICHUS XWMHUEH NEHCTBHS, HAmpuMep, TaKUe: OCYIIECTBISATH XUMHUYECKHMA
AKCIIEPUMEHT, aHAJIU3 M CHHTE3 BEIECTB, ONMEPUPOBATH CUMBOJIUKON U TpaduKoi,
WCIIOJIb30BaTh HBPUCTUYECKHUE BO3MOXKHOCTH TEPHUOJUYECKON CHUCTEMBI, pelaTh
XUMHYECKHE 3amaud U 1p. Pesynprarom mx (GoOpMUPOBaHHUsS SBISIOTCS YMEHUS H
HaBbIKK. JIJIg YCMENIHOTO H3y4YeHUs] XUMHUHM BaXKHBI KaK MPAKTHYECKHEe, TaK H
UHTEIJIeKTyaldbHble yMeHHUs. OyHKIHMOHAJIbHbIE YHUBEpCAIbHBIE CIOCOOHOCTH,
BbIpaOaThIBa€MbIe B Tpollecce OOy4eHHUs] XUMHUHU, HEOOX0IuMO 00001IaTh ¢ Y4ETOM
YMEHHUH JAPYTUX €CTECTBEHHOHAYUHBIX MPEIMETOB. XUMUS OTKPBHIBAET BO3MOKHOCTD
(dopMupoBaTth y oOyyarouMxcs CcleluanbHble NPEeIMETHbIE YMEHHsS paboTarh ¢
BEIIECTBAMM, YYHUT IIKOJBbHUKOB O€30MaCHOMY U SKOJOTMYECKH TI'PaMOTHOMY
oOpallleHUIO C BEIIECTBAMHU B OBITY U HA TIPOU3BOJCTBE.

B 00HOBIIEHHON TpOrpamMme MPEeayCMOTPEHO (OPMUPOBAHUE HABBIKOB
MPAKTUYECKONH JeATENbHOCTH oOyuatomuxcs. [lpu  (opmupoBaHMM HaBBIKOB
MPAKTUYECKON JEATEIHbHOCTH OCOOYIO POJIb UTPAET MPAKTUUYECKUE U JTa0OpaTOPHBIE
paboOThI ¥ IEMOHCTPALUH.

[TpakTideckne pabOTBl MO XMMHH MPEIIOJIATalOT COBEPIICHCTBOBAHUE U
POBEPKY 3HAHUN M SKCIIEPUMEHTAIBHBIX YMEHUH oOyuatomuxcsa. OHM TPOBOASTCA,
KaK TpaBUJIO, 10 OKOHUYAHUU W3YUYECHHS OINPEIeICHHON TEMbI WM pa3fielna, SIBISIOTCA
CPEICTBOM TEMAaTHYE€CKOTO KOHTPOJISl, OCYIIECTBISEMOIO B COUETAHUU MUCHbMEHHOM
U TIPAKTUYECKON (hOpM KOHTPOJIS.

[Tocne mpakTuueckoi pabOThI MPOBOAUTCA aHATU3 €€ pe3ysbTaroB. [Ipu aTom
TUMIWUYHBIE OWIMOKHM, JOMyIICHHbIE OOYYalOIMMHUCS KaK TMpU  BBINOJTHEHUH
AKCIIEPUMEHTAa, TaK U MpU OOPMIIEHUU OTYETa, O0OCyX)AatoTcs (PpoHTANBHO, MPH
HEOOXOIMMOCTH OO0yyaroluecs: AENaloT 3aluch B TETPaAsX s MPaKTUYECKUX
pabor.

JlaGopatopHble OMBITBI HOCAT OOYyYalOUIMil XapakTep, MPOBOASTCS MpH
U3y4YEHUH HOBOTO MaTepuana ¢ Leablo (OpMHpOBAHHUS HOBBIX 3HAHHWI, a TaKxke
(GopMUpOBaHUS, 3aKPETUICHUSI U COBEPUICHCTBOBAHUS 3KCIEPUMEHTAIbHBIX YMEHUN
yUaIIIXCA.
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JIeMOHCTPAalIMOHHBIN JKCIEPUMEHT TI0 XHUMHUH sABISeTCS S()PEKTUBHBIM
cpencTBoM (popMUPOBaHUS MHTEPECA K MPEIMETY.

JIeMOHCTpPALIMOHHBIN SKCHEPUMEHT W HaTypajbHble OOBEKTHl MOMOTAIOT
M3ydaTb CBOMCTBA BELIECTB, BHEHIHEE IMPOSBICHUE XHUMHUYECKOW PEAKIHUH.
JleMOHCTpanuss XMMHYECKHX OINBITOB HAa YPOKaXx XHWMHUHU JA€T 3MOLMOHAIBHYIO
pasrpy3Ky, MOAHUMAET HMHTEPEC K H3JIOKEHUI0 y4yeOHOTro Marepuaia, MO3BOJSET
clienaTh CMBICIIOBYIO TIay3y U TEM CaMbIM CIIOCOOCTBYET JIyUllleMy YCBOSGHUIO Kypca
XUMHUHU.

C mnenpto  GOpMHUPOBAHUS TPAKTUYECKUX HABBIKOB OOYyYaIOIMUXCS B
OOHOBJIEHHYI0 YYE€OHYI0 TpOrpamMMmy mpeaMera «XHUMHUS» BKIIOYEHB HOBBIC
71a00paTOPHBIE OMBITHI U TPAKTUYECKHUE PAOOTHI:

[Tpaktuueckas pabora Ned «OrmpenenieHre MUTATEIBHBIX BEIIECTB B COCTABE
MUY, B 7 Kjacce;

JlaGopatopusiit onbIT No 2 «COOTHOIIIEHHE pEarupyromuX BEIIECTBY;

JlaGopatopubiii onbIT Ne 4 «XUMHYECKHE pPEAKIUU, COMPOBOXKIAIOIINECS
W3MEHEHHUEM DHEPTUMY;

JlaGopatopusrit onbiT No 10 «Onpenenenne skeCTKOCTH BOJbI» B 8 Kilacce;

JlaGopartopuseiit onbIT Ne 3 «Omnpenenenne katuoHoB Li+, Na+, K+, Ca2+,
Sr2+, Ba2+, Cu2+ no okpammBaHuio JIaMeHn» B 9 Kiacce.

«OmnpezaeneHne NUTaTEIbHBIX BEIIECTB B COCTABE MUIIM» HOBAasl MPAKTUYECKAs
pabora B 7 Kiacce.

Ha »Ttom ypoke oOydarmmecs ONPEAEsSiOT HEKOTOPhIE IMHUTATEIIbHbIE
BEIIECTBA KaK YIJIEBOJBI (Kpaxmal), OeJKd, >KHpPbl M 3HAIOT B KaKUX MPOAYKTax
coJiepKaTcsi 3TU OPraHUYECKUE COCJAMHEHMS, a Takke OyJIyT 3HaTh BaXHOCTH
NUTaHUS JJISI OpraHu3Ma 4eJIOBeKa.

Pexomennmyercss OOBSICHUTh BaXKHOCTh MPaBUJIBHOTO  TMUTaHUA IS
YKPETUICHHUS 3/I0POBBSI.

benku — 3TO opraHWuYeckue COCIUHEHUS, BXOJSIIME B COCTaB MHUIIEBBIX
MPOAYKTOB, KOTOpBIE SBJISIIOTCSI OCHOBOM KJIETOK M CIYKaT MaTepuaioM s
MOCTPOCHUS KJIETOK, TKAHEHW, OPraHOB U JJIS MOJJIEPKAHUS ITUX CTPYKTYP, a TaKKe
JUIsl CUHTE3a TOPMOHOB, (DEpMEHTOB, reMorjioOnHa, aHTUTEN U JAPYTUX >KU3HEHHO
HEOOXOJIUMBIX BEMIECTB; YYaCTBYIOT B MPOILIECCE YCBOEHUS BUTAMHUHOB, »KUPOB,
YIJIEBOJIOB U MUHEPAIBHBIX COJIEH, 00ECIIEUNBAIOT POCT U pa3BuTUEe opranusma. [lpu
neduuruTe OpPraHUYeCKUX BEUIECTB B MPOAYKTAX HapyllaeTcs JesTeIbHOCTb
OopraHu3Ma, MPOUCXOAAT aTpouueckrue U3MEHEHHsI BO BHYTPEHHUX OpraHax, B TOM
yycie B JIETKUX U OpOHXAaxX, IJIOXO YCBAaWBAIOTCS YIJIEBOJIbI, KUPbI, BUTAMUHBI U
MUHEpaJbHbIE COJIM, CHUXKAeTCs UMMyHUTeT. Hanpumep, Msaco, pwida, fiila, ropox,
dacosb, MOJIOYHBIE MPOIYKTHI OOratrbl OejlKamH, MOATOMY UX HYXHO BKIOUHTH B
PALMOH €KETHEBHO.

DOTa TeMa OCHOBaHAa Ha MPUHIMUIE COYETAHUSI TEOPETUUECKUX 3HAHUU C
OTIBITOM U 00pa30M KU3HHU, MIPEIOCTABIIAL 00yUyatonuMcs (yHKIIMOHATbHbIC 3HAHMS.
ITosToMy pekoMeHAyeTCcsl HaydyuTh OOYYalOIIMXCS, YTO MPaBWIbHOE MHUTAHUE
SIBJISICTCS] OJTHAM U3 CIIOCOOOB MOAICPKAHUS UX 3TOPOBBSI.
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KomunuectBo maGopaTopueix pabor B TumoBod y4eOHOIl mporpamMme
OOHOBJIEHHOTO COJEpKaHMUs JUIsl 7-9 KIacCOB YBEIMYEHO IO CPABHEHHUIO C
JNEUCTYIOIIEH TPOrPaMMO.

B 7 knacce nmo oOHOBIEHHOMY cojiepKaHuio Bcero 11 mabopaTopHbIX padoT.
Tembl 1abopaTopHBIX padboT 7 Kilacca MpeICTaBICHBI B TaOIHIIE 6.

Ta6nuna 6. Tabnuia 1a00paTOPHBIX OMBITOB. 7 KJacc

No 1 «CpaBHeHME BEIIECTB U X COSAMHEHUN»

No2 «OuucTka 3arpsi3HEHHOW MOBAPEHHOM COJIH

Ne 3 «M3yueHue Npru3HAKOB XUMUYECKUX PEAKLUID)

No 4 «M3yyenue npoluecca OXJIaXICHNUS aCIUPUHA WIIA CAJIOTIa»
No5 «M3yuenune npoliiecca KUIIEHUS BOJIbD)

No 6 «I"opeHue cBeumn»

No 7 «M3y4yeHne KUCIOTHOCTH U IETOYHOCTH CPEIbl PACTBOPOB)
Ne 8 «Peaknus HeMTpanu3ay XJ0pOBOAOPOIHON KHCIOTHI»

No 9 «B3aumopeiicTBre ITMHKA C pa30aBICHHON COJITHOW KHCIIOTOM
Nel0 «KauecTtBeHHast peakiys Ha BOJOPOA

No 11 «MccnenoBanue npouecca AbIXaHHs»

B 8 kitacce mo neicTBytolel nporpamme ObUI0 7 1a0OpPaTOPHBIX OIMBITOB, IO
OoOHOBIIEHHOMY cojiepkaHuio Bcero 10 naGopaTtopHbIx oONbITOB. M3 HHUX HOBBIE
nabopatopHbie OonbIThl: Ne 2 «COOTHOIIIGHHE MacC pearupyroudx BemecTB», Ne 4
«XVMMHUYECKUE PpEAKINHU, COIMPOBOXKIAOIIMECS HW3MEHEeHHeM »sHeprun», Ne 10
«OrnpeneneHne KeCTKOCTH BOIBI».

Jlabopatopusbiit onbIT No 2 «CoOOTHOIIIEHHE MAacC Pearupyrolinx BEIIeCTB
BKJIIOUEH B pazaen «DopMynbl BELIECTB UM YPAaBHEHUS XUMHUYECKHX PEAKLIUI.
OOyuaromyecss  yCTaHABIMBAIOT  JKCIEPUMEHTAIbHBIM MYTEM  COOTHOIICHHE
pearupyronmx BelIeCTB, COCTABIISIIOT YPABHEHUS XUMUYECKUX PEAKIUM, 3aMKuchiBast
(bOopMyJIBI pEareHTOB U MPOJAYKTOB PEAKIIHH.

Jlabopatophbiit  ombIT Ned «XuMHYECKHE peaKIUU, COMPOBONKIAIOIIUECS
M3MEHEHHEM SHEpPruu» BKJIIOYEH B HOBBIA pa3fen OporpaMMbl «3HAKOMCTBO C
SHEpruer B XUMHYECKUX peakiusax». Ha atom ypoke oOydaromuecs OyayT 3HATh,
YTO 3K30TEPMUUYECKUAE PEAKIUU UIYT C BBIACICHUEM TEIUIOThI, & SHAOTEPMUUYECKUE
PEAKLMH C MOTJOUIEHUEM TEIJIOTHI, MOCIECICTBUS BO3ICUCTBUS PA3JIMUHBIX TOPHOYUX
Ha OKpYXarIlywo cpeay. HabmronaroT u onpeaessitoT: BeIACISIETCS WX MorjialiaeTcs
TEII0Ta B XO/€ PEAKIUU.

JlaGopatopusiit onbIT Ne 10 «Onpenenenue KecTKOCTH BOAb». O0yuaromuecs
OTIPENICIITIOT «KECTKOCThY» BOIBI M OOBSICHSAIOT CIIOCOOBI ee ycTpaHeHus. Cremyer
OTMETHUTH, YTO C MOMOIIBIO MPOCTOrO MbLIA MOXXHO ONPEHECIUTH TBEPAOCTH BOJBI.
BaxxHo ydecTh BO3MOKHOCTh MOJTYUYEHHBIX 3HAHUI HA YPOKAaX XMMHUH U PUMEHATH B
MOBCEHEBHOM ku3HU. Hampumep, HEOOXOIMMO CHPOCHUTh, KaKyl0 BOJY HYXKHO
UCIIOJIB30BATh JIJISl CTUPKHU, JIJI YMBIBAHUSA, YTO MOXHO CJelaTh, YTOOBI paCILIABUTh
MBLIO B OOBIYHOM BOJOMPOBOAHOM Boje. OTBeyas Ha ATH BOMPOCHI, 0OyUaroueecs
MOJTYJaroT 3HAHUS, HEOOXOAMMBIC B KM3HU. CpaBHHUTENbHAS TabIUIA TAOOPATOPHBIX
paboTt 8 kiacca mpeacTaBiaeHa B Tabymie 7.
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Tabnuma 7 — CpaBHHUTENbHAS Ta0IHUIIA JIAOOPATOPHBIX OIBITOB. 8 KIIACC

JlaGopaTopHbIii ONBIT B JeiiCTBYIOLIEH
yueOHoii mporpamme (2013 r.)

JlabGopaTopHbIii ONBLIT B y4eOHOM
nporpamMMe 00HOBJIEHHOTO COJEePKAHUSA
(2017)

Nel «M3ydenue pu3nuecKkux CBOMCTB
BeIECTB (METAUIOB U HEMETAJIJIOB)

Ne 1 «M3rotoBieHne MOIeseil aTOMOBY

Ne2 «OnbIThl Ha IPU3HAKY U TUIIBI
XUMHYEeCKUX peakiui. [IpokannBanne
MEJIHOU MPOBOJIOKH. Pa3noxeHrne Maiaxura.
["openune apeBecHOM TydnHBI U TapapuHOBOM
CBEUM»

Ne 2 «CooTHolIEHNE MacC pearupyronmx
BEIIIECTB»

Ne3 «M3yuenune 006pa3ioB MpUPOTHBIX
BEILECTB C Pa3IUYHbIM BUJAOM XUMUUYECKON
CBA3H»

Ne 3 «B3auMopeiicTBre METAIIOB C
pacTBOpamMu KUCIOTY

Ne4 «[TonmyueHnne KuciIopoaa pa3ioKeHuEM
IEPOKCH A BOAOPOAa B IPUCYTCTBUU
KaTajau3aTopa»

Ne 4 «Xumuueckue peakiuuu,
COMPOBOXKAAIOUTUECS U3MEHEHUEM YHEPTUM

Ne5 «ITomyuenue Boopoia B 1a6OpaTOpHu U
M3yYEHHE €r0 CBOMCTBY

Ne 5 «M3yyeHne pacTBOPUMOCTH BEILIECTBY»

No6 «B3anmopeiicTBrUe BOJbI C METAIIIAMU
(HaTpwii, aTIOMUHHM, MEJIb); B3aUMOJCHCTBHE
BOJIBI C OKcuaamu Kanbims u pocdopa (V);
orpezieNieHue cpeibl NOTYyYEeHHBIX PacCTBOPOB
BEIIECTB C MOMOIIbIO HHANKATOPOB

Neo 6 «3yueHne XMMUYECKUX CBOMCTB
OKCHJIOB»

No7 «M3yueHne XMMUYECKUX CBONCTB KHUCIIOT
Ha rpuMepe opTopochOpHOI KUCTOTHI.
N3ydeHne XuMUYeCKUX CBOMCTB OCHOBAHUM
Ha IpuUMepe ruapokcuaa Hatpus. M3ydenue
XUMHYECKHX CBOMCTB COJIEH Ha MpUMEPE
cynbdara menu (II), kapboHaTa KambIHs»

No 7 «M3yueHne XUMUYECKUX CBOMCTB KHUCIOT»

No 8 «M3yueHne XMMUYECKUX CBOMCTB
OCHOBaHUIN»

No 9 «dlosyueHnue u CBOMCTBA COJICH»

No 10 «Onpenenenue KeCTKOCTH BOIBD)

B 9 xkmacce mo nedictBytomeit mporpamme 10 maGopatopHbIX paboT, 1O
OOHOBJIEHHOMY COJICPKaHUIO BCeTo 16 adopatopHbIX paboT, U3 HUX HOBBIC: Ne 3
«Ompenenenne katnonos: Li*, Nab K*, Ca®*, Sr** Ba™, Cu™ mo okpaumpanuio
miamenn», Ne 13 «Onpenenenne kanblus B coctaBe kocrei», Ne 14 «Onpenenenue
YIIEpPOa B COCTABE MUIIEBBIX IIPOLYKTOBY.

Hosblit na6Goparopusiii omsitr Ne 3 «Onpenenenne katnonos: Li*, Na®, K7,
Ca™, Sr”*, Ba®*, Cu” mo OKpaliMBaHWIO IUIAMEHH» BKIIOYEH B pasien
«KauecTBEHHBIN aHAIU3 HEOPTraHMYECKUX COECOMHEHUI». OOydaromuecs MpOBOIAT
pEaKIuy OKpPALIMBAHUS 1[BETa IUIAMEHM JJIS ONPENEIICHUS KATHOHOB MeTaIoB: Li',
Na*, K*, Ca®™, Sr**, Ba®", Cu®* ¥ OIHCBHIBAIOT MOJTyYCHHbIC HAOIO[CHISI.

KaTHoHBI METAauIOB MOYKHO BBISBUTH JBYMs CIIOCOOaMM: B PAcTBOPE M IO
OKpacKe IulaMeHH. KaTHOHBI INENOYHBIX METAUIOB BO3MOKHO IIPOBECTH TOJBKO C
CYXMMHU COJIIMH, T.K. IPAKTHYECKM BCE COJU MHIEJOYHBIX METAUIOB PAaCTBOPHMEI.
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OOHapyXUTh WX MOXXHO TPH BHECEHWHU HEOOJBIIOTO KOJUYECTBA COJIA B TUIAMS
ropesnku. OKkpacka MmiaMeHu:

Li" - TeMHO-PO30BBIii 1IBET;

Na" - )xenTslil LBET;

K'- (bHOIETOBBIH 1BET;

Ca’" - KUPIMYHO-KPACHBIN 11BET;

Sr*t- KapMHHOBO-KPAaCHBIH IIBET;

Ba’* - elIToBaTo-3eJIeHBII 1BET.

Jlabopatopusbie ombiTel Ne 14 «Omnpenenenne KaiabIus B COCTaBe KocTein» n No
15 «Onpenenenue yriepoja B COCTAaBE MUILIEBBIX MPOIYKTOB» BKIIOYEHBI B HOBBII
pasnen ydeOHOM mporpaMMbl «XUMUYECKHE DJIEMEHTHI B OpPraHU3ME UYEJIOBEKa» B
M3YYarOTCsl TPEThEU YETBEPTH.

OOyuaromuecs 0OBSICHSIIOT POJTb KAJBIIUS U Keje3a B OpraHu3Me YeIoBeKa.

Kanbiuii — camplii pacClipOCTpaHEHHBI MUHEPAJ B OPTaHU3ME 4enoBeka. Ero
JIOJISI B OOIIIEM COCTaBJIAET OKOJIO 2 % OT Beca Teja. B OCHOBHOM KajbIlMii BXOIUT B
COCTaB KOCTHOW TKaHH, SBJSIETCS TBEPAbIM KapkacoM s ckenera. Kanbuuii
ABJISIETCSI OCHOBOM sl pocTa 3y0oB, HOrTell u Bosoc. M Becero numb 1% ot obmiero
KOJINYECTBAa KaJblMS HAaXOJUTCS B KPOBU. 37I€Ch HYXHO YJIEISATh BHUMaHUE Ha
(YHKIIMU KaJlbIMs B OpTaHU3ME YeJIOBEKa. Y UUTENIO CIEAyeT OTMETUTh, YTO HA TOM
YpPOKE HYKHO YJENsATbh BHUMAaHHE Ha MEXIPEIMYIO CBSI3b XMUMHUU W OHOJIOTHUHU.
Hanmpumep, Ouonornueckas poib KalblMs B OpPraHU3ME 4YeJIOBEKa H3ydaeTcs W
npeamere «buonorusy. Kampnmii gBiseTCs MHHEpPAloM, HEOOXOJUMBIM  JIS
CO3/IaHUSI M TIOJJICPIKAHUS KPEMKUX KOCTEeH M 3y0OB, KOTOPBIM TaKkKe y4acTBYET B
JIPYrux 0OMEHHBIX MPOIIecCcax B OpraHUu3MeE.

buonornueckas pojabp Kadbldsd B  UYEJIOBEYECKOM OpraHuU3ME OY€Hb
pazHooOpasHa:

- BBITIOJIHSIET CTPYKTYPHYIO (PYHKIIHIO;

- peryaupyeT BHYTPHUKIIECTOUHBIC MPOLECCHI — COKPAIIEHHUE CEPACYHOM U
CKEJICTHBIX MBIIIIII;

- Y4acTBYET B IPOLIECCE CBEPTHIBAHUS KPOBH;

- BIMSICT HAa KUCJIOTHO-IIEJIOUYHON OajaHC OpPraHu3Ma;

- Y9aCTBYET B pabOTE HEPBHOW CUCTEMBI.

B denoBedyeckoM opraHU3Me KOJIMYECTBO *kene3a (iron) cocraBmser 3,5 — 4,51,
2/3 pacnonaratoTcsi B KpoBH, 1/3 B meUeHH, CEIE3CHKE, MBIIIIEYHON TKaHH, KOCTHOM
Mmo3re. JKene3o B opraHu3M MomnagaeT BMECTE C MUIICH. B mpoaykTax »KWBOTHOTO
MPOUCXOXKICHUSI ~ MHUKPODJIEMEHT  COAEPKHUTCS B  JIETKOYCBOSEMOM  BHJIE.
IIpucyTcTBYeT »Xe€iIe30 W B PACTUTEIBHOW MPOAYKIIMH, HO OPraHu3M ILIOXO
YCBAMBAET €r0 U3 TAaKUX UCTOYHUKOB.

No 14 «Omnpenenenue yriepoaa B COCTaBE MUIIEBBIX MPOMYKTOB». YTIIEPOJ
HaXOJUTCS BO BCEX MUIIEBBIX MPOJIYKTaX B BUAE COOTBETCTBYIOIIUX OPTaHHMYECKUX
coenuaeHnid. CrieyeT OTMETUTh YTO, OPTaHWU3M YEJIOBEKa HE CIOCOOCH ycBamBaTh
HEOPraHMYECKUE COEAWHEHUS YIVIEPOJA W B BHJE OTACIBHOIO 3JIEMEHTA OH HE
00J1ajaeT OMOJIOTMYSCKUM 3HAUCHHUEM, a 00J1aJ1al0T €r0 COSIMHCHUS.

CoenvHeHus yriaepoja: yriaeBoibl, OCJIKH, JKUPbI, HYKICOTUIbI U JIP.
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CpaBHuTenpHas Tabiuia JabOpaTOpHBIX paboT 9 Kimacca mpeacTaBieHa B

Tabaure 8.

Ta6numa 8 — CpaBHuTeIbHAS TabJMIIA JTAOOPATOPHBIX OMBITOB. 9 Kilacc

JlaGopaTopHble ONbITHI B JAelCTBYIONIEH
yueOHoit nporpamme (2013 r.)

JlaGopaTtopHbie ONBITHI B yueOHoii
nporpaMmMe OOHOBJIEHHOIO  COAEPKAHMS
(2017)

Nel «Peakiiuu HOHHOTO OOMEHA MEXKITY
pacTBOpamMu JIEKTPOIUTOBY

Ne 1 «Onpenenenue pH pacTBOpoB KUCTIOT,
IETI0YECH»

No2 «I'unponus conei»

No 2 «I'unponus conen»

Ne3 «IlonyuyeHue yriaekuciioro ra3za, aMMuaka
Y UX paclio3HaBaHUE»

Ne 3 «Onpenenenue katnonos: Li*, Na*, K¥,
Ca”™, Sr**, Ba®*, Cu®* 10 okpaumBanuio
TUTaMEHM»

Ne4 «Pacmo3HaBanue XJI0pHA0B, KapOOHATOB,
Cynb(pUIO0B, CyTb(PUTOB, CYNIb(}HATOB,
CHJIMKATOB, COJIEH aMMOHUSI»

No 4 «KauecTBeHHBIE pEaKIIM1 HA KATUOHBI:
Fez+, Fe3+, Cu**»

Ne5 «ITomyuenue u u3yyeHne aMmpoOTEpPHOCTH
TUAPOKCUAA ATFOMUHUS

Ne 5 «Onpenenenue annonos: Cl°, Br, T,
PO,*, SO, COs*, NO5 -, SiO3> — B BOAHBIX
pacTBopax»

No6 «llomyueHnne u n3yuyeHne CBONCTB
ruapokcuaos xenesa (I1) u (II)»

No 6 «BnusHue TeMnepatypbl KOHIIEHTpaluu U
pa3mepa 4yacTHIl Ha CKOPOCTh PEAKIII

Ne7 «M3roToBneHue Moiesieid MOJIEKYII
YTJIEBOJOPOOBY

No 7 «CMenieHne XuMHYEeCKOTO0 PaBHOBECHSI»

Ne8 «O3nakomiieHrE ¢ HEPTEPOIYKTAMI

Ne 8 «BzaumogeiicTBre OKCUIa KAIbIIUS C
BOJIOM, pACTBOPOM KHCJIOTBI»

Ne 9 «/leiicTBuE YKCYCHOM KHCIIOTHI Ha
MHIWKATOPBI, B3AUMOACUCTBHE ¢ METAJUIAMHU
U COJIIMUY

Ne 9 «B3auMonaeiicTBre aJIFOMUHASA C
pPacTBOPOM KHUCJIOTHI M IIETIOYUN

Ne 10 «CpaBHEeHUE CBOWMCTB MbLjla U
CUHTCTUUYCCKHX MOIOIINX CPCIACTBY»

Ne 10 «M3roToBieHne MOJIETN MOJIEKYJIIbI
a3ora»

No 11 «M3rotoBieHne MOJIETN MOJIEKYJIIbI
aMMHaKa

Ne 12 «CsoiicTBa a30THOI KUCJIOTHI 00IIME C
JPYTUMU KUCIOTaMM)»

Ne 13 «Onpenenenune Kanblys B COCTaBe
KOCTEHN»

Ne 14 «Onpenenenue yriepoaa B COCTaBe
[MUIIEBBIX IIPOAYKTOBY

Neo 15 «MccnenoBanue CBOMCTB YKCYCHOM
KHCJIOTBI»

Ne 16 «/lenaryparyst GeIKOB»

[To mporpamMmMe OOHOBIIEHHOTO COJIEp>KaHUsI 00pa3oBaHus B 7-9 Kiaccax BCEro
37 naGopatopHbix paboT. CpaBHUTeNbHAs TabJWIa JA0OPATOPHBIX paldOT TIo
npeameTy «Xumus» B 7-9 kilaccax npejcrapieHa B Tadiuie 9.

Tabmuna 9. CpaBHuTenpHas TaOnuia Ja0OPaTOpPHBIX PabOT MO HpPEeaMETy
«Xumus». 7-9 kmaccel
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Kaacce JlaGopaTtopHbie padoThI 1O JlaGopaTtopHbie padoThI 1O
AefCTBYHWILIEH nporpaMmme 00HOBJICHHO} MporpaMmme
7 Knnacc 11
8 Kiacc 7 10
9 kiacc 10 16
Bcero 17 37

JlaGopaTopHbIE ONBITHI HOCST OOYyYalOmUi XapakTep, NPOBOAITCS MpHU
M3Y4EHUW HOBOTO Marepuaja C IeJbl0 (OPMUPOBAHUS HOBBIX 3HAHUM, a TaKXKe
(dbopMHUpOBaHUsI, 3aKPEIUICHUS W COBEPIICHCTBOBAHMS SKCIIEPUMEHTAIBHBIX YMEHUN
00yJaroImxcsl.

[TpakTrueckue pabOTHI TO3BOJISIIOT TPOBECTH HCCIIECOBAHUE Psifia BAXKHEUIITNX
XUMUYECKUX TMPOIECCOB, MMEKIIMX OTPOMHOE 3HAUYCHHE B JKU3HHM 4YeJOBEKa U
HaIlIEJIIINX [IUPOKOE MPUMEHEHUE B TMPOMBIIUICHHOCTH, TEXHUKE W MEIUIIMHE:
TUPOJIA3a  COJIEM,  KHUCJIOTHO-OCHOBHBIX  B3aUMOJECWUCTBUM,  OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIINMN.

B yueOHOUl mporpamme 7-9 KkiaccoB mo mnpeaMery «XuMus» YBEIUYEHO
KOJIMYECTBO MPAKTHYECKUX PadoT.

B 7 knacce mo oOHOBJIEHHOW Mporpamme Bcero 4 mpakTHYecKuX padoT, B
8 Kiacce mo JEHCTBYIOIIEH mporpamMme OBLIO 5 mpakTUYecKux padboT, a To
OOHOBJIEHHOM MporpamMMme 7 TPAKTUYECKUX padoT, B 9 Kiacce MO JACUCTBYIONICH
nporpamMme ObLIO BCEro 3 MpakTU4YecKue padoThl, a M0 OOHOBIEHHOUN Tporpamme 6
npakTudeckux pabor. CpaBHUTENbHAA TA0JIMIIA TPAKTUYECKUX Pa0OT MO MPEaMETY
«Xumusi» 1 7-9 knaccoB npeATasieHa B Tabaume 10.

Ta6nuna 10 — CpaBHuTEIbHAS TaOMMIIA MPAKTUYECKUX PAOOT. 7-9 Kiacchl

7 Raacce
IIpakTnyeckas padora B yueOHOM nmporpaMMe 00HOBJICHHOI0 coeps:kanus (2017r.)
No 1 «ITpaBuna TexHHKH O€30MACHOCTH M 3HAKOMCTBO C JJA0OPATOPHBIM 000PYAOBAaHUEM
No 2 «CpaBHeHme peakiuii TopeHus cepbl, hocdopa, xKeae3a B BO3AYXE U KUCITOPOILH
Ne 3 «BzaumoneiicTBue kapOOHATOB ¢ pa30aBIEHHBIMU KUCIOTaMU. KauecTBeHHbIE peakuy Ha
YTJICKUCIIBIN Ta3
Ne 4 «Onpepenenue NUTaTENbHBIX BEIIECTB B COCTABE MU

8 kiace
Nel «O3HakomIiIeHHE C IPaBUIIAMU TEXHUKH Ne 1 «CpaBHEHHE aKTUBHOCTH METAJLIOB)»
0€30MacHOCTH P padOTe B XUMUUECKOM
kabunere. [IpaBuna obpaieHus ¢
1ab0paTOPHBIM 000PYI0OBAHUEM,
XAMHUYECKOU MOCYAOU, CO CTEKISTHHBIMU
TpyOKamu, HarpeBaTeIbHBIMU TPUOOPAMHU.
N3yuenue crpoenus miamenu. [lpasuna
HarpeBaHus )KUJIKOCTH
No2 «Ouuctka 3arps3HEeHHON CONU OT Ne 2 «ITonyyeHnue BoAOpOA U U3yUYEHHUE €T
TIPUMECE» CBOMCTB)
Ne3 «Ouncrka BoAbl OT 3arpsiI3HEHUI Ne 3 «Ilony4yenue kucioposaa U3 nepokcuaa
BOJIOPOJIa U M3YUYEHHE €r0 CBOMCTBY
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Ne4 «IIpurotoBiieHue pacTBopa caxapa c Ne 4 «BnusHue TeMmrepatrypsl Ha

3aIaHHOM MacCOBOM J0JIEH PACTBOPEHHOI'O pacTBOPUMOCTD TBEPIBIX BEILIECTBY
BELIECTBA»
Ne5 «I'eneTndeckas CBA3b KJIACCOB Ne 5 «IIpuroroBneHue pacTBOPOB C 3aJaHHON
HEOPraHMYECKUX BEILECTB) IIPOLEHTHON ¥ MOJISIPHON KOHLICHTPALMN
Ne 6 «®Puznueckue U XUMHUYECKHE CBOMCTBA
yIIaepoaa»

Ne 7 «Ilony4yeHue yriaekucioro ra3a u
M3yYEHHE €r0 CBOMCTBY

9 kjaacc
Nel pemenue sxcriepuMeHTANbHBIX 3aa4 110 | Ne 1 «Peakiiuu moHHOTO OOMeHay
TeMe «Teopus 3IEKTPOIIUTUYECKON
JIUCCOLIMAIMN U CBOMCTBA AJIEKTPOJIUTOBY
No2 «Pemenune sxcniepuMeHTanbHbIX 3a1a4 1o | Ne 2 «KauecTBeHHbIN aHAJIN3 COCTaBa

teme «Hemeramib» HEOPTraHUYECKOr0 COCAUHEHUSD)
No3 «Pemenune s3xcniepuMeHTanbHbIX 3a1a4 1o | Ne 3 «BiusHue katanu3zaropa Ha CKOPOCTh
teme «MeTabiy peakIum»

No 4 «Pemienue 3kCriepUMEHTAIbHBIX 3a/1a4 110
Teme «MeTaab»

No 5 «M3yueHne XMMUYECKUX CBOMCTB
pa30aBICHHON CEPHOI KUCIIOTHI U €€ COJIeH)»
No 6 «IlomyueHne aMmMuaKa U U3y4eHUE €ro
CBOWCTB»

[Ipaktuueckue padOThl OOBEAMHSET HE TOJBKO EIUHCTBO COJACpM aHUS, HO
TakKe€ €IUHCTBO (GOpM U METOA0B pPadOTHI, €AMHBIA CTHWJIb HMX IPOBEICHUS,
MPEICTaBISAIOT COO0M HacTosIee HCCIeIOBAaHUE, B XOJI€ KOTOPOro O0ydYaromiuecs
BBICKA3bIBAIOT CBOM NPEAINOJOKEHUS M THUIOTE3bl, MPOBEPSIOT MX C IOMOIIBIO
HKCIIEPUMEHTA, aHAIM3UPYIOT PE3yibTaThl, JEJat0T 00OOIIEHHUSI U BBIBOABI. Takum
oOpa3oMm, y oOyuaroumxcsa GOPMUPYIOTCS HaBBIKM Hay4HO-HCCIIEI0BATEIbCKON
JESITeIbHOCTH, @ MX 3HAHUS CTAHOBSITCS MNIyOOKHMMH U IPOYHBIMHU.

[IpakTuueckne pabOThl MO XUMHUU NPEIINONaraloT COBEPIICHCTBOBAHUE U
MIPOBEPKY 3HAHUHN U IKCIIEPUMEHTATBHBIX YMEHHUI 00yUYarommuxcs.

JleMoHcTpanuu 10 JEHCTBYIONIEH mporpamMme B 8 Kiacce ObUio 6, IO
oOHOBNeHHON mnporpamme 4. KonudecTBO neMOHCTpaluil yMEHBIIWJIOCH Ha 2,
MOTOMY YTO TMOJY4YE€HHUE BOJOPOAA, TOJYyUYEHHE KHUCIOpoJa B OOHOBJIECHHOU
mporpaMme BXOAST B MpakTHueckue padbotel. B 9 kmacce mo aeicTByromiei
nporpamme Obuio 4, 1O OOHOBJIEHHOW TmporpamMmme 16  JAeMOHCTpaIui.
CpaBHuTeNbHAS Ta0IMIIA IEMOHCTpaIu 7-9 KiaccoB mpejcTaBieHa B Tadnuie 11.

Tabnuua 11 — CpaBHUTENBHAS TAOIHIIA TEMOHCTpaIyii. 8-9 Kimacchl

JleMOHCTpanuu B IEHCTBYIOLICH yueOHOM JleMoHCTpanuu B y4eOHOW porpamMme
nporpamme (2013 1.) oOHOBIIeHHOTO coaepxanus (2017)
8 KJyace
Hemoncrpamust Ne 1: «CriocoObl 0OUHCTKH Hemonctpanus Ne 1 «OnbIT, J0Ka3bIBAOIINI
BelIecTB», «OOpa3Ibl MPOCTHIX U CIOKHBIX 3aKOH COXPaHEHUsI MacChl BEIIECTBY»
BelecTB», «IIpuMepsl siBiIeHuN B
OKPY’KaIOIIeM MHUPE» (MyJIbTHMEINA)
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Hemonctpanmu Ne 2 (MyIbTUMEINA):
NnepruoaANYCCKasa CUCTEMAa XUMHUYCCKUX
3JIEMEHTOB, PYKOMHCH TaOJIUIIbI
J.1.MeHnpeneena;

Hemouctpanus Ne 2 «BzaumopericTaue
AKTUBHBIX MCTAJIJIOB C BOHOﬁ))

Hemouctpamuu Ne 3 ¢ mynbTUMeIua:
nonyquI/Ie Kncnopona paBJII/I‘IHBIMI/I
cnocoboamu

Hemonctpanust Ne 3 «BriTecHeHHE METaIOB
Y3 PaCTBOPOB COJIEI»

Hemonctpaunu Ne 4 (MyabTUMEIUA):
MOJTy4CHHUE BOJIOPO/Ia Pa3TNIHBIMHU
criocobaMu, XMMHYECKHE CBOMCTBA BOAOPOa

Hemonctpanus Ne 4 «PaznoxxeHnue nepokcusa
BOJIOPOJIa»

Hemonctpamuu Ne 5 ¢ mynbTUMeua:
CIIOCOOBI OYUCTKH BOJIBI, IEPETOHKA
(MMCTHILIALINS ) BOJIBI,

pacTBOpEHUE COJIEN MEU B BOJE

Hemonctpanuu Ne 6:
00pa3iibl OKCHUIOB, KHCIIOT, COJIEH KUCIOT U
OCHOBaHHH

9k

JIaCC

Hemouctpamuu Ne 1 ¢ mynbTuMenua:
HUCIIBITAHUC BCIICCTB U UX paCTBOpOB Ha
AJIEKTPUIECKYIO TTPOBOIUMOCTD

Hemouctpanus Ne 1 «9nexkrponutuyeckas
Jucconuanusa BEIICCTB C HOHHOH U
KOBAJICHTHOM TMOJISIPHOM CBSI3bIOY

Hemouctpamuu Ne 2 ¢ mynbTUMeIUA:
KPUCTAIIIMYECKHE PEIIeTKH anmasa, rpadura,
dbynnepeHa

Hemouctpanus Ne 2 «CkopoCTh pa3TnyHbIX
XAMHYECKUX PEaKLUID)

JemoncTpannu Ne 3 kapTa MECTOPOKIEHUI
BRXHEHIINX METAJUIOB U UX COCIUHEHUI B
Kaszaxcrane (MynbTHMe11a)

Hemonctpanus Ne 3 «O0paTuMble XUMUYECKHE
peaxkumn»

Hemouctpanuu Ne 4 mozienn MoJIeKyI
MeTaHa, dTaHa, dTHIEHA, alleTHIeHa, OeH30I4a,
9TaHOJIA, YKCYCHON KHUCIOTHI

Hemonctpanus Ne 4 «Monenu
KPUCTAJUTMYECKUX PELICTOK METAJIOB)

Jemonctpanus Ne 5 «MeTaibl U CIUIaBbD)

neMmoHctparnusa Ne 6 «BzaumoelicTBue HaTpus,
KaJIbIIUS C BOJOWY

Hemouctpanus Ne 7 «AJIOMUHUN U €70
CIIJIaBbBD)

Hemouctpanus Ne 8 «AioTponHbie
BUJOU3MCHCHHSA CCPBID»

HemoncTtpanus Ne 9 «MunepanbHble
YIOOpEHUS»

Hemonctpanus Ne 10 «Mogenu
KPUCTAJUTMYECKUX PEIIECTOK aimas3a, KpeMHUS,
JTMOKCHJIa KpEMHUS U KapOuaa KpeMHUSD)

Hemonctpanus Ne 11 «Moaenu Merana, 3TaHa,
9TE€Ha, 3TUHA, dTaHOoJIa, dTaHasd, STAHOBOH
KUCJIOTHI, TJIIOKO35I, aMIHO3TAHOBOH KUCIOTEI»

JemoncTrpanus Ne 12 «Mojenu nepBbIxX ISTH
IIPEICTaBUTENICH aJIKaHOB U CIIUPTOB
JIMHEHHOTO CTPOCHHUSI»

Hemonctpanus Ne 13 «Mogaenu nusomepon
IIEHTaHay

Hemonctpanust Ne 14 «["openue TusieHa,
obecrBeYrBaHNE PACTBOPOB OPOMHOM BOJIBI U
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NIepMaHraHaTa Kajaus»

Hemonctpanus Ne 15 «Bunsl Torbay
Hemonctpamus Ne 16 «HedTs u
HEPTENPOTYKTHI»

B oOHOBICHHOM Y4eOHOW MporpaMMe, OPHCHTHPOBAHHBIC HA MPAKTHUKY, HETH
OTIPEIEISAIOTCS YBEIIMUEHUEM JIa0OPAaTOPHBIX M TMpakTHUeckux padoT. KommdecTBo
MPaKTUYECKUX, JTa0OpPaTOPHBIX paboOT W TMpe3eHTanmi B 7-9 Kiaccax NPHUBEACHO B
Tabauie 12.

Tabmuna 12 — KonudyecTBo mpakTHYEeCKuX, Ta00paTOPHBIX padOT U Mpe3eHTaruii. 7-9
KJIaCChI

Buasbi pador 7 KjIacc 8 kiaacc 9 kJjaacc
JleMoHcTpanus - 4 16
JlabopaTopHbIe OTIBITHI 11 10 16
ITpakTuyeckue paboThI 4 8 6

[lpuoOperaemble Ui KaOWMHETa XUMHHU OOOpYIOBaHHE U XUMHUYECKHUE
PEaKTHBBI, TOJUICKAIIUE O0S3aTEIIFHOMY TOJTBEPXKICHUIO COOTBETCTBHS B
PecnyOommke Kaszaxcran, TOKHBI COMpPOBOXKAATHCS JOKYMEHTaMH 00 OIICHKE
COOTBETCTBUS TEXHHUECKUM HOPMATHUBHBIM IPABOBBIM aKTaM.

OOparraercsa Taxke BHUMaHHE Ha CJeayrole TpeOoBaHus 0€30MacHOCTH MpU
MPOBEJICHUH YUeOHBIX 3aHATUN B KaOMHETE XUMUHU:

- HEoOXOIUMO WCKIIOYUTH JOCTYNl OOYYalOImUXCS K MecTaM XpaHCHHs
XHUMHUYECKHX PEaKTUBOB, HE JIOMYCKATh MPEObIBAaHHE 00YYAIOIIUXCSI B TA00PaHTCKOM;

- IOJIZICP)KUBATh TIPABUIIBHOCTh XPaHEHHS PEAKTHBOB TI0 TPYIIIIaM XpaHCHHUS,

- HE JIONyCKaTh XPAHCHWs PEaKTUBOB B Tape 03 ITUKETOK, C HAAMHUCAMH,
C/ICJIAHHBIMH Ha MPEKHUX dTUKETKAX WM CIICITAHHBIMUA KapaHAIIoOM [0  CTEKITY.

Kak mokasano cpaBHeHHE, KOJMYECTBO Ja00paTOPHBIX OMBITOB, MPAKTUIECKIX
paboT W JEMOHCTpalMii 3HAYUTENBHO YBenuuuiaoch. CpaBHUTeNbHas TabmuIa
7a00paTOPHBIX OMBITOB, MPAKTUYECKUX PA0OT M JEMOHCTpAIMi TpPEACTaBICHA B
tabmune 13.

Tabnuua 13 - CpaBHuTENbHAS Ta0IMIIA JIAOOPATOPHBIX OIMBITOB, MPAKTHYECKUX PadboOT
U IECMOHCTpaLUI

ITo mencrByroniel nporpamMmme ITo 06HOBIEHHOM TTpOrpaMMme
JleMoHCTpanuu 10 JleMoHCTpanuu 20
JlaGopaTopHbI€ ONBITHI 17 JlaGopaTopHbie onbIThl | 37
[TpakTrueckue paboThI 8 [TpakTnueckue pabotel | 17

B mporpamme 0OHOBIEHHOTO cojaepKaHUs O0pa3oBaHUsS 0C000€ BHUMaHUE
yAETSeTCsl Ha MEKIIPEIMETHYIO CBSI3b XUMUU ¢ OHOIOTrHel, reorpadueii u GU3NKO.
MexXIpeaMeTHbIe CBSI3M B OOYYEHHH pAcCMATPUBAIOTCA KaK JIUIAKTHYECKUM
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MPUHIMIT W KaK YCJIOBHWE, 3aXBaThiBas IENTW W 3aJlayd, COJCpP’KaHHUE, METOIIbI,
cpenctBa U Gopmbl 00YUECHUS Pa3IMUHBIM YI€OHBIM MTPEAMETAM:

- ¢ nmpeametroM «buosorusy: Ouosornyeckas pojib MUKPO-, MAaKPOIJIEMEHTOB;
Ouorornyeckass U THINEBasl [IEHHOCTh YTJIEBOJOB, JKUPOB, OCIKOB, aMHHOKHCIIOT;
TCHBI, HACIICJICTBEHHOCTh, TOHATHE O TEHHOW WH)XEHEPHH, XWMHUYECKHUH COCTaB
’KUBBIX OPTAaHU3MOB; COBPEMEHHBIC OTKPBITUSI OMOTEXHOJIOTHH, OMOXUMHUHU B 0OJIACTH
MEJUIIMHBI ¥ DKOJOTHH; DKOJOTrH4Yeckas Oe30MacHOCTh NMPUMEHECHHS Pa3TMYHBIX
BEIIIECTB B OBITY.;

- ¢ npeameToMm «['eorpadus»: MECTOpOKIACHUE TOJE3HBIX UCKOMAEMBbIX, yTJIf,
HeTH, TPUPONHOTO Ta3a; NPHUPOAHBIC CHIPHEBBIE PECYPChl W OCHOBHBIC
MeTaJUTypruuecKue, XuMUYeCKHe U repepadaTtbiBatomue mpon3BocTsa B Kazaxcrane
U MUpPE, UX MPAKTUYECKAs 3HAYUMOCTH JJII COIUATBHO-3KOHOMUYECKOTO Pa3BUTHUS
CTpaHbl; pallMOHAILHOE UCTIOJIb30BAaHUE MUHEPAIBHBIX PECYPCOB;

- ¢ npeameroM «®Du3MKa»: COCTaB M CTPOEHHWE aToMa, aTOMHBIX sIIep,
M30TONBI, PAMOAKTHBHOCTD, SACPHBIC PEAKIIMU; arperaTHbIC COCTOSIHHS BEIICCTB,
KPUCTAJUTMYECKUE PEIICTKH, Ta30BbIe 3aKOHBI; 3JIEKTPOJIM3 PACIJIaBOB M PACTBOPOB
cosiel; sHepreTuyeckuii noreHuuan Kasaxcrana.

CooTHOIIIEHHE MEXKIYy Y4YEOHBIMH TpenMeTamMu «XuMus» U «buomorus
MOKHO TPAKTOBAaTh KaK OTHOIICHHE OOIIET0 W YaCTHOTO. 3HAHUS M3 OMOJIOTHHA MOTYT
JUIIh  PACIIMPATh 3HAHWS O paMKax JedcTBHS (U3HYECKHMX 3aKOHOB U
CIIOCOOCTBOBATh TMOHUMAHUIO OOYYArOUIUMUCSA €AUHCTBA MPUPOJABI. DTOMY JKe
CIIOCOOCTBYET PacCMOTPEHHUE BONPOCOB, CBSI3aHHBIX C HCIOJIb30BAHMEM METOJOB
(bu3UKY B OMOJIOTHH.

MexmpeaMeTHbIE CBSI3U MpeaMeTa « XUMUS» C APYTUMHU PEIMETaMH yKa3aHbl
B Ta0iuie 14.

Tabnuna 14 — MexnpeameTHast CBA3b MPEAMETOB « XuMusi» U «buoiorus»

HanpasjieHue MexxnpeaMeTHbIX CBsA3eil Cojep:xxaHue B3aMMOCBSI3AHHbIX OHATHI
Xumusa buosorus
Pazgen Tema Pazgen Tema
Bona Bopna B mpupoze Krnerounas 6uonoruss | CoiicTBa BOJBIL:
[TpruunnbI Bona u oprannueckue | MOBEpPXHOCTHOE
3arpsi3HEHUS! BOAbBI BEILIECTBA HaTsKEHUE, TBUKECHUE
’KectkocTh BOJIBI (7 xknmace, 1 yeTBepTh) | BOMABI, PACTBOPUMOCTD,
TeMIiepaTypa KUeHus u
IIJIABJICHUS,
TEIJIOEMKOCTh
XUMHUYECKHE XUMHUYECKHE JlpIxaHnue ["az000MeH MexIy
3JIEMEHTHI U 3JIEMEHTHI B aIbBEOJIAMH U KPOBBIO.
COCIMHEHUS B OpraHU3ME YeJIOBEKa. Haceienue kposu
OpraHusme [Ipouecc nprxanus. KHCJIOPOJIOM B JIETKUX.
yejI0BeKa ["az000MeH MexIy
TKaHSIMU U KPOBBIO.
Hacsienune xposu
YTJIEKUCIIBIM T'a30M,
KJIETOK KHCJIOPOJIOM
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ITutaTrenbHbIE
BEIIIECTBA B COCTAaBE
MIPOJTYKTOB MTUTAHUS

Kierounast Ononorus
Bopna u oprannueckue
BemecTna (7 Kiacc,

Opranuyeckue BelecTBa:
O€JIKH, KUPBI, YTIIEBO/IbI
B IIPOJYKTaX MUTAHUS

1 yeTBepTH)

(7 xmacc)

Kucnopoaconepxa | YrieBoasl MonekynapHas | OpraHn4ecKre BENeCTBa KIECTKH.

e u Ouonorus Paznuuns mexx1y MOHOMEpaMu 1

a3zoTcojepKalne MOJINMEPaMHU;

OpraHHYECKHE VYTeBoibl — HCTOYHUKU SHEPTUH.

COETMHEHUS 3HaueHue ¥ PyHKIHUHU TIIFOKO3BI,
caxapo3sbl, IJIMKOT€Ha, KpaxMaa,
[EeTI0I0361, XuTHHA. CBOMCTBA
JTUTHUIOB U X (QYHKIUSL.
Pa3nooOpazue TunuI0B: )KHUPHI,
Macia, (pocoaunuIbl, BOCK;
benkwu, croiicTBa u hyHkumH (8-
KJ1acc)

XUMUYECKUE XUMHUYECKUN COCTAB JIBr>xeHue. Makpo- 1 MUKPOCKOTMYECKOE

JJIEMEHTHI B opranusma uenoBeka. | buodusuka CTPOEHHE KOCTH. XHUMHUECKUI

OpraHu3me Makpo3JIeMEHTHI, COCTaB KOCTEH

4eJloBeKa MHUKPO3JIEMEHTHI U UX

3HAYEHUS

DneMeHThI 17
(VIIA), 16 (VIA),
15 (VA), 14 (VIA)
TPYII U UX
coeauHenus (9
KJ1ace)

A3oT

Paznoobpazue KuBBIX

OpraHHU3MOB.
buocdepa u

aKocucTeMsl (9 kitace

1-yeTBepTH)

Kpyrosoport a3ora u
yIIepoaa B IPUPOE.
buoxumuueckue
mporieccsl B Onocdepe.
Pob KUBBIX OpraHU3MOB
B CO3JaHMH OCAaJ0YHBIX
IIOPOJ ¥ IOUBBI

3HaKOMCTBO €
JHEPTUEH B
XUMHYEC-KUX
peakuusax

(8 kimacc)

['openue TommBa u
BBIACIICHHUC SHCPIrun

Bnusaue

ACATCIIbHOCTH

YCJIO0BCKa Ha

OKPY’KaIOIYIO
cpeny (9 kiacc,

1 yeTBepTh)

Biusune noosun n
nepepaboTKH MOJIC3HBIX
HCKOIIAEMBIX Ha OKPYXKAIOIIYIO
Cpey U 3I0pPOBbE YETIOBEKA.

Posnb yenoBeka B npupoze.
PammonansHoe

Bnusaue pupoonoas3oBanue Oxpaxa
YEJI0BEYECKOU npupoasl. CoxpaHeHue
JeSATeNbHOCTH OMOJIOrNYECKOT0 pa3Ho00pas3usl.
Ha BceemupHbIii 6aHK CeMsIH.
OKpY’KalOIIYIO DKOJIOTHYECKHUE TIPOOTIEMBI

cpeny (8 kacc)

Pecnyonuku Kazaxcrana.
[TpyunHBI, MOCAEACTBUS U IYTH
perenust

Brnusaune [TapaukoBbIiii 3 dexT n
Y4eII0BEYECKON UCTOIIIEHUE 030HOBOTO CJIOSI.
JeSTEeITbHOCTH Bnustare moBbIeHUS

Ha TeMmIeparypbl arMmochepsl 1
OKpYKalOIIyl0 | BOJBI, YDOBHSI MUPOBOTO OKEaHa

cpeny (8 kiacc)

Ha JXUBBIC OPIraHU3 MBI

Kucnoponcoaepxariue u

a30TCoACpKaIIue

OpraHn4eCKUC COCANHCHUA

(9 xiacc)

AMHUHOKHC
JIOTEL.
benkn

Ilutanue

OMyJIbrupOBaHUE )KUPOB MO
JNIEUCTBUEM KEITUYHU
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B yueOubix mpenmerax «Xumus» u «Dusmka» H3ydaeTcss MHOTO OOIIUX
MOHATUH: «aTOM», «MOJIEKYyJay, «(PU3NYECKHe U XMUMHUYECKUE SBIICHUS», «Maccay,
«arperatHbleé COCTOSIHUS BEIECTBa». B CBSA3M ¢ 3TUM, HEOOXOJIMMO JTOCTUYb OOIIEH,
OJMHAKOBOW TPAKTOBKHU MAHHBIX IOHATUW. HampapiieHus MEXNpeaMETHBIX CBS3EH
XUMUU U PUBHKHU NPEICTaBJICHBI B TAOIUIIE 5.

N3BecTHO, uTO yueOHbIe mpeaMeTsl «Duznka» U «XuMus» IOMOJHSAIOT IPYyT
npyra Haykod. B KOHIIE KOHIIOB, 9T JBa SIBJICHHS PacCMaTPUBAIOT SIBJICHUSA U
MIPOIIECCHl B MPUPOJIE C UX COOCTBEHHOUN TOUKH 3peHus. OO0mme moHaTus QPU3uKu u
XUMUH BKIIIOYAIOT MOHSTUE MaTepHH, MAcCChl, Beca, YHEPTUM M 3aKOHA SHEPTrUH,
ANEKTPUYECTBA, COXPAHEHHUSI SJIEKTPUUYECKOTO MOJISl U BPAILEHUS U JIp.

Baxneiiime TeopeTHUeCKue CBSI3U MEXKIY (PU3NKON U XUMUEH: MOJIEKYIISIPHO-
KHHETHYECKasi ¥ JICKTPOHHAS TEOPHs, TEOPHUS aTOMHON CTPYKTYpPBI U JIpyrue OyayT
OTPAXKEHBI B MCCIEAOBAHMU. MeXNpeaMeTHas CBSI3b NPEAMETOB «XUMHUS» U
«Duzuka» npejacTaBieHa B Tabauie 15.

Tabnuna 15 — MexnpeameTHast CBsA3b MPEAMETOB « XUMU» U « DU3HKa)

HanpasJieHne MexKnpeaAMeTHBIX CBsI3el Copep:xxaHue B3aMMOCBSI3AHHbIX OHATHI

Xumus duzuka
Paznen Tema Paznen Tema
7.1 W3smeHenusa | dusuueckue u [InaBieHne W KpuCTALIU3AIUA
COCTOSIHUS XHUMUYCCKHC SIBICHUS TBEpAbIX  TeJ, TeMIeparypa
BEIIIECTB IJIaBJICHUS, YIEJbHAas TeroTa
ILIABJICHUS
ArperaTHble COCTOSHMS Kunenne, ynenpHass Teruiora
BEIIECTBA napooOpazoBaHUs
3aBHCHUMOCTh TeMnepaTypbl
KUIICHUS OT BHEIITHETO JaBJICHUS
7.2 ATOMBI. | ATOMBI U1 MOJIEKYJIBI AtomHoe sapo | CocTaB aTOMHOTO sigpa
Monexyibl.
BemecTBa Xumuueckue aneMenTsl. | [lepuoamyecka | Onementsl B Ilepmomgmueckoit
[IpocTsie u cnoxHbIE s cUCTEMAa CHCTEME DJICMCHTOB
BEIIleCTBa 3JIEMEHTOB
CocraB u cTpoeHue Mogenu  aroma:  TomrcoHa,
aroma. M3oTomsl Pezepdopna,Jlansrona. OnbeiT
Pesepdopna.
Crexunomerpuue | Pemenue 3amay no II;moTHOCTE Pacuet miotHOCTH
CKHE pacyeThl YpaBHEHUSAM IInotHOCTE BCIISCTBA u
XUMHYECKUX peaKui €UHUILIBI U3MEPEHUS TIJIOTHOCTH
OTHOCHUTENLHAS
IUIOTHOCTB Ia30B. 3aKOH
00BEMHBIX OTHOIICHHUH

['eorpadusi — mpeameTr W3 Kiacca ECTECTBEHHBIX HAyK, KOTOPBIA HWMeEEeT
JIOBOJILHO TECHBIC CBS3UM C XuUMHEH. B 0COOEHHOCTH OHa B3aWMOJIEHCTBYET C
reorpadueli TOYB U TOYBOBeAcHHMEM. Ha oOCHOBe ATHX CBsi3eld BO3HHUKIN H
pa3BUBAIOTCSI HOBBIE HAay4yHbIE OTpaciud. OJTO, B TMEPBYIO OuYepelb, T€OXUMUS,
TUAPOXUMHUS, XUMHUA aTMochepsl U reoxuMus JaHAmadToB. M3yueHrne HEKOTOpPbIX
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TeM Treorpaduu TPOCTO HEBO3MOXKHO O€3 COOTBETCTBYIOIIUX 3HAHUA XUMUHU.
MexnpenMmeTHas cBA3b INpeAMeToB «Xumus» u «l'eorpadus» npencraBisiercs B

tabnuiie 16.

Ta6numa 16 — MexnpeameTHast CBs3b IMPEAMETOB « XUuMus» U «I eorpadus»

HanpasJieHue MeXNpeAMeTHBIX cBA3el Coaeprxanue B3aHMOCBSA3aHHBIX NOHATHI
Xumus I'eorpadus
Paznen Tema Paznen Tema
Bo3nyx. Peakuus Bo3zayx. CoctaB
TOpPEHUS BO3yXa
IIponiecc ropenus
I'eonmornueckue ITonesnsie Jlutrocdepa 3aKOHOMEPHOCTH
XUMUYECKHE re0JIOTUYECKUE pacnpocTpaHeHus
COEIMHEHUS XUMHYECKHE MUHEpAJIbHBIX PECYPCOB B
COETUHEHUSI Kazaxcrane
ITone3nsle IleHTpEI JOOBIYH u
HCKOIIaeMble nepepaboTKl  MUHEPATBHBIX
Kazaxcrana. pecypcoB
DKOJIOTUYECKHUE OueHka MUHEpaIbHBIX
ACTICKTHI JOOBIUN pecypcoB Kazaxcrana
MHHEpaJoB [TpoGiemsl, cBsI3aHHBIE C
OCBOCHHEM MHUHEPAIBHBIX
pecypcoB
Bona Bona B mpupone I'mapocdepa | Buasl BHyTpeHHUX BOJ B
Kazaxcrane
[TpuunnbI DKOJIOTHYECKHUE TIPOOTIEMBI
3arpsi3HEHUS BOJBI. BOJHBIX PECYPCOB
KecTkoCTh BOOEI
XuUMHUUECKUe 3arpsi3HeHue Atmocdepa | BnusHue knmumara Ha KU3Hb
3JIEMEHTHI B OKpY>KaloIleu cpeibl Y XO3SIIICTBEHHYIO
opranuszme YenoBeka | TSXKEIBIMH METAJLJIaMU NeSITeIbHOCTh YE€JIOBEYECTBA
HeratuBHoe BnusiHue
YEJI0BEYECKOU IESTEIbHOCTH
Ha atMochepy

Takum o0Opa3om, OOHOBIEHHOE COJAEp)KAaHHE y4eOHOro mpeamera «XUMHs
OTJIMYAEeTCs OT JeWcTBylomed mnporpamMmbl. CojepkaHue y4eOHOW MporpaMMbl
MIOMOTaeT Y4YUTEN0 (OpMUPOBATh MPAKTHUECKUE HABBIKM HAa OCHOBE (DHU3MYECKUX
3aKOHOB M 3aKOHOMEPHOCTEN 00yHarOIINXCS.

OOHOBIIEHHE COJEPKAHUS XUMHUYECKOTO 0Opa30BaHUsSI BBI3BAHO BHEIPEHHEM
collepKaHUs, OTPAXKAIOIIET0 HOBEHIIME HAyYHbIE JOCTHXKEHHS W OTKPBITHS,
OpPUEHTHUPOBAHO Ha pa3BUTHE (PYHKIUMOHAIBHOW TI'PAMOTHOCTH OOydYaroumxcs,
KOTOpO€ B CBOIO OdYepelb TpeOyeT BBEACHHUS B MPOrpaMMbl IPAKTUKO-
OpPUEHTUPOBAHHOTO KOMIIOHEHTA C YBEJIMYEHUEM JOJIM MPAKTUYECKUX, MPOEKTHBIX,
OKCIIEPUMEHTAIBHBIX W HUCCJIENOBATEIhCKUX 3aJIaHWW, BBITIOJIHEHUS Y4YE€OHBIX
IPOEKTOB, YCWIECHHS HWHHOBAIIMOHHOTO XapakTepa ydeOHOro Ipolecca, €ro
HaIpaBJICHHOCTH HA CaMOPa3BUTHE.
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[Ipu m3ydeHun Kaxxaoro paszzaena ydeOHOM mHporpaMMbl 0co0O€ BHHMAaHHE
YAEISIETCS PACCMOTPEHUIO METOA0B XUMUYECKUX UCCIIEIOBAHUM.

Pacnpenenenne 4YacoB B UYETBEPTM MO pasleilaM W BHYTPU pPa3JEliOB
BapbupyeTcss B TumoBod ydeOHOM mporpamMme IO YCMOTPEHHUIO YYHUTENs. ITO
pelieHre MpPUHUMAETCs] Ha 3acCeJaHusAX METOJMYECKHX OOBEIMHEHUN OpraHu3aluil
oOpazoBanusi. [lpum mnnaHupoBaHMM HEOOXOAMMO YUUTHIBATH Yachl Ha YPOKH
3aKpEIUICHUs] U TOBTOPEHMS, NPOBEACHUE CYMMATHBHOIO OLICHMBAHHUS 3a pa3lel,
yeTBepTh U roja. Camoe riaBHOe, YTOOBI MaTepual, YKa3aHHbIA B OJTHOM YETBEPTH,
JOJKEH OBITh U3Y4YE€H UMEHHO B 3TOW YETBEPTH.
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2 @opMbl M MeTOAbI OPraHM3anMU OOy4YeHHsl Y4eOHOro mpeaMera
«XuMHUA»

Oo6HoBiieHHe cojaepxkanust oOpazoBanusi B PecnyOnmke Kazaxcran craBUT
nepea coOOM TJIaBHYIO 1€Jb: COBEPILEHCTBOBAHME IME€JAarOTHYECKOTO MacTepcTBa
yuuTesiel B KOHTEKCTE OOHOBJIEHUSI 00pa30BaTEIbHON MPOrpPaMMBbI.

Oco0OEHHOCTh YpPOKOB — IMOCTPOEHHE Tpoliecca ypoKa Ha OCHOBE ILeJei
oOyuYeHus, y4eT OCHOBHBIX ACHEKTOB MOCTPOEHUS ypOKa JAHHOTO THIA — BCE 3TO
MO3BOJIMJIO TeAaroraM MpOJAEMOHCTPUPOBATh YHHKAJIbHBIE BO3MOKHOCTH METOJIUK
Pa3BUTHS HABBIKOB O0YJAFOIITIXCS.

DJIeMEHTaMU CTPYKTYPbl YPOKa XUMUU SIBIISIIOTCS: aKTyaIU3alusl UMEIOIIUXCS
y oOydarmuxcs 3HaHWW; (HOPMUPOBAHHE HOBBIX MOHSATUN U CIOCOOOB JIEHCTBUS,
COYETAaHUE TEOPUU U XMMHUYECKOTO SKCIIEPUMEHTA, ONPEICIICHUE UX POJIU U MECTa Ha
YpOKE;  YCTAHOBJIEHME  B3aUMOCBSI3M  KAUeCTBEHHOM U KOJUYECTBEHHOMU
XapaKTEPUCTUK U3YyUaeMbIX XUMUYECKUX O0OBEKTOB — BEIIECTB U PEAKIIUH.

K ocHOBHBIM pazfenaM METOAUKH OOYUYEeHHMS XHUMHH OTHOCATCS METOIBI,
dhopMbI, cpesicTBa OOydYeHUS.

['maBHOM 3aauell yuuTens BJISAETCS ONTUMAIIbHBIN BEIOOP METOJI0OB 00yUYeHUS,
4TOOBI OHU 00O€ecreurnBaiu 00pa30BaHKe, BOCIUTAHUE U PA3BUTHE YHAILIUXCA.

Meton oOydeHus — 95T0 BUJ (CmocoO) IeJeHaNpaBIeHHOW COBMECTHOM
JESTETLHOCTH YUUTENS U PYKOBOJIUMBIX UM O0YyUYarOIIUXCA.

I'maBHOE B 3TOM OmpeieIeHnH — AEATEIbHOCTh JUYHOCTH. DTO OUYE€Hb BAXKHO,
TaKk Kak 3ajJaya COBPEMEHHON CcHCTeMbl 00pa3oBaHHs — cJellaTb OO0y4YeHue
JUYHOCTHO-OPUEHTUPOBAHHBIM [3].

B ycroBusix JTUYHOCTHO-OPHUEHTHUPOBAHHOTO OOYUEHHsI YUUTENIh MPUOOpETaeT
MHYI0 pOJIb B y4eOHOM IIpoIlecCe, HHCKOJIBKO HE MEHee 3HAYMMYI0, YeM IIpH
TPaJAUIIMOHHON cHUcTeMe O0O0yuyeHus. B HHX peanu3yroTcs WHIUMBUIYAIbHBIA H
auddepeHnupoBaHHbi  moaxoasl. OHM  00ECHeurBalOT YCIENIHOE YCBOCHHE
y4eOHOro MaTepuasa, HTEIEKTyalbHOE U HPaBCTBEHHOE PAa3BUTHE OOYJArOMIMXCH,
UX CaMOCTOSITEIbHOCTh U KOMMYHHKAOEIbHOCTb.

Hanpumep, ypok B 8 kitacce 1o pazjaeny «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIMHEHUI». 3aJlaHhe. COCTABUTh YpPABHEHUSI PEAKIUH, MpHU MOMOIIM KOTOPBIX
MOKHO OCYILECTBUTH CIEAYIOIIHNE MPEBPALICHUS:

Ca — Ca0O — Ca(OH), — Ca(NO;), — CaSO;.

3amanne BBIMOIHICTCS BKPYTOBYIO, HAUMHATH MOXKET JIFOOOW YYCHHK, CIaObIi
win culbHbIi. [Ipu 5TOM BBIMOTHEHUE 3aaHUS OOBICHSIETCS BCIYX YYCHHUKOM H
KOHTPOJIUpYeTCs Beel rpymnmoi. Vmm MokeT ObITh TaKoe 3aJJaHue: COCTABUTD IMOCTEP
no temam: «Oxcuapy, «OcHoBanus», «Kucnotey u «Conm». Ilocne 3aBepuieHus
3aJIaHUii BCEMH TPYIIIIAMH YYHUTEIIb MOXKET OPTaHU30BaTh o0IIee 00CykKaeHue, oo
paccMOTpEHHE 3aJlaHMi KakJIOW Tpynmou, eciau 3amaHus Obuin pasnele. Korma
yuHuTellb YOEXJIaeTcs, YTO Marepuajg YCBOEH, OH Ja€T 3aJaHusl Ha MPOBEPKY
MMOHUMAaHUSI U YCBOCHHSI MaTepuayia. ITO MOTYT ObITh pa3HOYpOBHEBbIE TecThl. Ha
3a/IaHUSIMM TeCTa o0y4Jaroluecs: TPyAsITCsS UHAUBUYaIbHO, BHE rpynmbl. OIEHKH 3a
paboTy CyMMHUpPYIOTCS B Tpymme, OOBsBIsAETCS oO0mas oieHka. Takum oOpazom,
COPEBHYIOTCSI HE€ CWJIBHBIA CO CIa0OBIMH, a KaXJbIH, CTapasCh BBINOJHUTH CBOU
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3ajaHusl, Kak Obl COpEBHYyeTCsl caM C COOOH, T.€. CO CBOMM paHee JOCTUTHYTHIM
pe3ynbTaToM DTOT METOJ peKOMeHayeTcsl Kak 3PdekTrBHas paboTa AJis YCBOCHUS
HOBOT'0 MaTepHalia KaKJIbIM YYEHUKOM.

ITogaBasromiee OONBIIMHCTBO CBEICHMH O BEIIECTBAaX, MX CBOWCTBAaxX H
XUMUYEKUX TPEBpPAlICHUSAX TMOJYyYEHO C MOMOIIbI0 HccienoBanuid. Iloatomy
MCCIIEI0BATENbCKUI MOAXO0 UCIIONB3YEeTCs MPU U3YYEHHUH JI000M TEMbI IIKOIBHOTO
Kypca XHMHUH, CIIOCOOCTBYSI PacKphITHIO ¢ comepkanms. OH 3aKIH0YacTCs B OMOpPE
Ha CYOBCKTHBI ONBIT OOYYArOIMIETOCs, OCO3HAHHOE TMPUHATHE IIeJied YpOKa,
OpraHu3alui0 CyOBEeKT — CYOBEKTHBIX CBSI3€ Ha YPOKE, CO3JaHHE YCIOBUW IS
PACKPBITHS JIMYHOCTHOTO TIOTEHIIMAJIA OOYYaloUIuXCs, TOCTOSHHYIO pedIEeKCHIO
BHYTPEHHETO COCTOSIHHS yuyeHuKa. MccrmenoBaTenbKuil MOAXOJ] OTKPHIBAET CaMbIe
IITUPOKHE BO3MOXKHOCTH JIJII OCBOCHHSI YHHUBEPCAJIBLHON METOJUKHU HCCIICIOBAHHS B
YCJIOBUSIX CBOOOIHOTO TBOPUYECTBA U COTPYIHUYECTBA C YUUTEIIEM.

CopepkaHHEeM HCCIIEIOBATEIBLCKOTO IMOAXO0AA SIBJISIOTCSA KaK TEOPETHUSCKHE
3HAHWS, TaK ¥ MPUEMBI, CIIOCOOBI JCSITCILHOCTH: HAOJIOICHNEe, aHaIu3, CpaBHCHHE,
aHajorusi, o0oOmieHue, kiaccudpukanus. Jus obecrieueHHus HUCCIEI0BATEIBCKOM
TEATETHPHOCTH HYKEH apCeHAIT MeJarOrnIecKuX mMpuéMoB. KOMIMOHEHTHI XHMHUYECKUX
CIIOCOOHOCTEM  MOXXHO  pa3BUBaThb B Tpoilecce  OOydeHHs, Hampumep,
Ha0II0AATEIBHOCT, KPEATUBHOCTD B TIPOIIECCE TBOPUECKOM JCSITEIIBHOCTH B 00IaCTH
XUMHUYECKOTO IKCIIEPUMEHTA.

HccnenoBarenbCckuil Moaxo; pa3BUBAET Y OOYYAIONIMXCS UCCIEA0BATEIbCKUE
HAaBBIKH U YMEHHUSL.

Hampumep, B 8 Kiacce Ttema «llepmomuueckas cucreMa XHMHUYECKHX
areMeHTOB». Ha mepBoM sTamne u3ydeHusi TeMbl 00ydaromuecs AeIatoT KapTOUKHU CO
3HaKaMU XMMHUYECKHUX 3JIEMEHTOB, M300pakasi 3HAKU METAJIOB YEPHBIM, HEMETAJIIIOB
— JpyruM 1BetoM. Ha 3THX KapToukaxX yKa3bIBalOTCSI OTHOCHUTENIbHBIC aTOMHBIE
MacChl DJICMECHTOB, BaXHCUITHWE XapPAaKTEPUCTUKH KaK TMPOCTBIX  BEIIECTB,
00pa30BaHHBIX aTOMaMU JTHX JJIEMEHTOB, TaK M WX COCOUHEHUN: OKCHUIOB H
ruaApokcuIoB. OOydaromuecs: packiaaJblBalOT 3TH KapTOUKHU MO MEPE YBEIMYEHUS
aTOMHBIX MacC B OJHWH PSJI, CaMOCTOSTENBHO 3aMeyass B XoJe paboThI
MEPUOIUYHOCTh B M3MEHEHHHM CBOWCTB IMPOCTHIX BEIIECTB M KHUCIOTHO-OCHOBHBIX
XapaKTEPUCTHK COCAMHEHUN XUMHUYECKUX AJIEMEHTOB. Yale Bcero aaiee CiemyeT
MPEMIOKCHUE  pa3fenuTh OOmUiA  psAa  KapTO4eK HAa  CaMOCTOSATEIbHBIC
NoJipa3/ieNieHusi, KOTOpble HAYMHAIOTCS CO IIEJIIOYHOI0 METalyla M 3aKaHYMBAIOTCS
uHepTHbIM Ta3oM. CdopMHpOBaB TaKUM CIIOCOOOM  HECKOJIBKO MEpPUOOB
XUMUYECKUX DJJIEMEHTOB, I[OHUMAIT, YTO B CTOJOIAX Jpyr TMOA JpPYrom
pacrnoJiararoTcsi 3JIEMEHTBI CO CXOJIHBIMH XapakTepucTHKamMu. B pesynbrare
OTKPBIBAIOT TPYMIbl MEPUOJUUYECKON CUCTEMbl XMUMHUUYECKHX 3JIEMEHTOB, JAIOT UM
omnpenereHnue, OTMEYaroT HaJM4YM€ TJIABHBIX MW  TMOOOYHBIX MOArPYII,
3aKOHOMEPHOCTH M3MEHEHHSI XMMHYECKUX CBOWCTB B MOATPYMIax. Takum oOpa3om,
B CYIIHOCTH, oOydJaromuecs camu wmojaenupyior Jyoruky J[.M. MennmeneeBa mo
OTKPBITUIO TIEPUOANYECKOTO 3aKOHA.

[To oOHOBIEHHOMY COJEP)KaHUIO 00PA30BAHMSI peaTu3aIksl KOMIIETEHTHOCTHO-
OpPUEHTUPOBAHHOTO TOJXO0Ja B  Tpolecce OOYy4YeHHS  XUMHH  SIBJISICTCS
dbopMHpOBaHUEM CHUCTEMBI KOMIIETEHIINN 00yUYarOINUXCs, COOTBETCTBYIOIINX JaHHOU
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oOpasoBarensHOi oOmactu. [lpum wm3yueHWHM MarepuajgoB IO XHWMHH BHHUMAHHE
yIENSAETCA CaMOCTOATEIbHON padoTe oOydaroumxcs ¢ y4eOHbIM U OpUTMHAJIbHBIM
TEKCTOM, YTO MO3BOJIUT Pa3BUTh YMEHHE pabOTaTh C MpoOJIeMaMu U UCKATh MyTH UX
pELICHUs, YMEHUE JECHCTBOBATh B HEOINPENEIECHHON CHUTYallMH, CaMOCTOATEIBHO
00bIBasi HEJOCTAIOITYO0 HH(GOPMAIIUIO.

IIpuBenem mnpumep ypoka B 7 kiacce Ha TeMmy «lIpeamer xumun».
[Ipaktuueckas pabora No 1 «IIpaBuiia TeXHUKH O€30MACHOCTH U 3HAKOMCTBO C
nabopaTopHbiM oOopynoBanuem». llemu oOyuenus: 7.1.1.1 - 3HaTh, 4TO H3y4aeT
Hayka xumus; 7.1.1.2 - 3HaTHh W MOHUMATh MPABWJIA TEXHUKUA OE30MACHOCTH TPH
paboTe B XUMUYECKOH JIa0OpaTOpuu 1 KaOMHETE.

I. MoTrBallMOHHO-OPUEHTALIMOHHBIN JTAIT:

Ha nmocke pacnonoskeHa KapTodka co clioBoM «Xumus». Co3gaercs AHaior ¢
obyuarommmucs: Yro mszyudaer xummsa? Kakue BbI 3HaeTe BemiectBa? 3adyeM OHHU
HEOOXOIUMBI?

HckyccTBOM mpeBpaniaTh BEHIECTBA BIIAJIENM €Il ApeBHUE eruntsaHe. CioBo
«xuMus» Tpunuio u3 Erunra, rae oHo 0003Hayano YEpHYIO IJIOIOPOJHYIO 3E€MITIO
nomnHbel Huma. Kakas acconmanus y Bac BO3HUKAET MEXIY XUMHEN U «UEPHOU U
KpPAacHOM 3eMJIer?»

XuMHsl, Kak OJIHA M3 HAyK, M3YYalOUIUX SIBJICHUS TPUPOABI, 3apOAUIIACh B
JpesHeMm Erunte emie 10 Hameun spbl, OTHOM U3 CAMBIX TEXHUYECKU PAa3BUTHIX CTPaH
B Te BpeMeHa. [lepBbie cBeeHHsI 0 XMMHUUYECKUX MPEBPALLCHUAX JIOAU IOIYUYUIIH,
3aHUMAsICh PA3JIMYHBIMU PEMECIaMU, KOTJla KPacWJM TKaHU, BBIIUIABJISIM METaJll,
U3TOTOBJIMBAJIM CTEKJIO. TOrjga MoOsBUWINCH ONPEACIEHHBIE NTPUEMBI U PELENTHI, HO
XuMusl emé He Oblla HAayKoW. Y>Ke Torja XuMus ObUla Hy’>KHa 4YeJOBEYECTBY B
OCHOBHOM JUIsl TOTO, 4YTOOBI TMOJIy4aThb OT HPUPOABI BCE HEOOXOAUMBIC JIs
KU3HEAECATEIbHOCTH YEJI0OBEKa MAaTEpUAJIbl - METAJUJIbI, KEPAMUKY, U3BECTh, LIEMEHT,
CTEKJIO, KPACHUTEIIH, JIEKAPCTBA, IPATOLEHHBIC METAJLIIBI.

B [JpeBuem Erunte xumusa cuutanach 00)KECTBEHHOW HAYKOW U €€ CEKPEThI
THIATENBHO oOOeperanuch >kpeuamu. HecMoTps Ha 3TO, HEKOTOpbIE CBEACHHS
IIPOCAYMBAIIMCH 32 IIPEAEIBI CTPAaHbl U AOXOAWIH 10 EBponbl uepe3 Busanrturo.

Ve u JpeBHUMU ObUIO 3aMEUYEHO, YTO MaxoTHas 3emiisd B Erunre oTiinyaercs
TEMHBIM, TTOUYTH YEPHBIM I[BETOM, U BEPOSITHO 3Ta OCOOEHHOCTh ObLIa MPUYUHOM, YTO
IPEBHUE ETUIITSHE Ha3bIBAIM CBOIO 3EMIII0 «UYEPHOI». DTO Ha3BaHHE U BEPOSITHOE
IIPOUCXOXKJICHHUE €T0 JOKA3bIBAIOTCS U IPYruM (PaKTOM, a UMEHHO, YTO COCEHHSS C
Eruntom (To ectb monunoit Huia) crpana, mpuieraromias K ApaBUMCKON IyCTHIHE,
Ha3bIBAJIACH «KPACHOU 3emuieii» [4].

II. OnepanmoHHO-UCTIOJHUTEILCKUIA ATATl.

1. OOyuaronuecss paboOTalOT CO CIOBapEM, HAXOMAST CIIOBO «IKCHEPUMEHTY,
YUTAIOT.

2. Yro Hano 3HATh A IpoBeneHHs skcrnepuMenTta? IlpaBuna mpakTuyeckon
paboTsl, 00opynoBaHue. JBe rpynmbl 00y4daromuXxcst MOIy4aroT 3a1aHus:

- paccka3aThb YCTPONCTBO J1a0OpaTOPHOTO IITaTHBA, MPABHIBHO 3aKPENUTh
npOOUPKY B IITATUBE;

- IOKa3aTh XUMHUUYECKYIO TOCYAY, OOBSICHUTH €€ Ha3HaUCHHE.

4. 3acnoymBaeM MOArOTOBICHHBIE COOOIIEHUST 00YJarONTUXCsl B TPYIIMax.
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5. CamocTosTenbHAs SKCIIEpUMEHTaNIbHAsA padoTa.

PesynpTaTel oOywaroimuecs 3aHocAT B Tabiuily. B mporiecce BbIMOTHEHUS
paboThl oOyUaromecs camMmu GOPMYJIMPYIOT OCHOBHBIC MpaBujia pabOTHI.

BbIBO/I: UTOOBI OIBIT MOTYYWIICS, HAJIO 3HATH IIpaBUiia U MPUEMbI pabOTHI.

KoMreTeHTHOCT, — peaibHO Cc(OpMUPOBaHHBIE JUYHOCTHBIE KadecTBa U
MUHUMAJIbHBIN OMBIT JIEATEIbHOCTH: KOMIIETEHTHOCTh = MOOWJIBHOCTh 3HaHUW +
THOKOCTb METO/1a + KPUTUYHOCTH MBITIUICHUS [5].

Jnsa ynydmenus coaepkaHus InpeaMera «XUMHUsSD» aKaJEeMUYECKUH S3BIK
SBJISICTCSI OCHOBHBIM HWHCTPYMEHTOM, VJIyUIIEHWS MBIIUIGHUS # PabOThl C
MOHUSTUSMHU, UCTIOJIH3yEMbIMH B TPEIMETE.

Jlist co3manust SI3BIKOBBIX 1€ MOKHO HCIIOJB30BaTh CIIEIYIONIUE TaroJibl:
aHAJIM3UPOBaTh, PACHpPENENsATh MO KaTeropusM, BbIOMpATh, KIACCHU(PUIIMPOBATH,
CpaBHUBATh, CBS3bIBATh, COIMOCTABJIATh, KOMUPOBaTh, CO37aBaTh, KPUTHUKOBATH,
ompenenaTh, ONHUCHIBaTh, pa3padaThiBaTh, OICHWBATh, OOBICHATH, IPHUBOIHTH
MPUMEpPBI,  TPEIoJiaraTh, BBISIBIATH, OOOCHOBBIBaTh, BECTH TIEPETOBOPHI,
MIPOTHO3HUPOBATh, MPOU3BOIUTH, TpE/jIarath albTCPHATHBHBIC PEIICHHS, YKa3bIBaTh
MPUYMHBl  [MOYEMY, PEOpraHW30BBIBaTh, MepedpasupoBaTh, IepeCcKa3bIBaTh,
nepecMaTpuBaTh, MepenucaTh, HTPaTh B POJIEBBIE UTPHI, 0000IIaTh, CHHTE3UPOBATH H
nucaTh, WCIHONB30BaTh [UIsl Pa3IMYHBIX IIeNiei, 3amMcaTh CBOMMH CIIOBaMH
ONpeAEICHNE, UIUTIOCTPUPOBATH [6].

Hanpumep, B paznene «Bogax:

Pannue npruobpereHHbIe 3HAHUS:

Bonma B kawectBe pactBoputens (6.2B), kuciaorer u ocHoBaHusi (6.2C),
u3menenne coctostHust BemiectB (7.1C), pactBopumocts (7.3C), XuMHUECKHe
AJIEMEHTHI U COEIMHEHUS B opranusme yenoneka (7.4C).

KoHTtekcT 00y4yeHus: B 3TOM pasziesie Boja pacCMaTpPUBACTCS KaK XUMHUYECKOE
COeIMHEHHE, €€ pacnpeeneHrue B atMocdepe u B Ipyrux mecrax. PaccmarpuBatorcs
OCOOEHHOCTH €€ arperaTHbIX COCTOSIHUM.

[lenn s136IKOBOTO OOy4YEHUS: MCTONB3Ys JIEKCHKY Ha 3Ty TeMy OOydJaromuecs
OOBSICHSIIOT, UTO BOJA — ATO ATAJIOH MHOTUX U3MEPEHUI.

[IpenMeTHast JieKCHMKa W TEPMHHOJOTHS: THUAPHUI, XJOPHA KoOaibTa, a3orT,
BOJOPOJ, BOjAa, Oe3BOAHAs, 4YHWCTasi, MNOAOUpPATh, MPOU3BOJIUTH, 3AMKCHIBATH,
coOupaTh, TECTUPOBATH, BHITIOJIHATH, KOHICHCAITH.

CriocoObl pa3BUTHS KOMMYHHKATUBHBIX HABBIKOB Ha YPOKaX XUMHUH:

3amaun, KOTOpbIE CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB YTEHUS B y4eOHOM
npeaMere «XUMUs»: aHallM3 COJEPXKaHUSl TEKCTa U APYIMX HU3JaHUMN; CpaBHEHHE,
uAeHTUUKALMSA COOpaHHBIX MAaTEPUAIIOB ISl 0OOCHOBAHHBIX BHIBOJIOB.

3aiauun, KOTOpbIE CIIOCOOCTBYIOT MOBBIIICHUIO HABBIKOB MUCAHUS: pa3padoTKa
IiaHa AeHCTBUM U pa3paboOTKa MPAKTUKA HA OCHOBE 0030pa CUTyalluU, MUChbMEHHBIH
OTYET O pe3yibTaTaX XMMHYECKUX DKCIIEPUMEHTOB, MPEACTaBICHUEe WH(OPMAIUU B
yeprexe, Tabauue, AuarpaMmme.

[Tpumepsl 3amad, KOTOpbIE CHOCOOCTBYIOT Pa3BUTHIO HAaBBIKOB T'OBOPEHUS:
MPaBUJIILHOE HCIIOJIH30BAHUE aKaJEeMUYECKOTO S3bIKa B XUMHUYECKHX TEPMHHAX BO
BpEMS 3aIlUTHI OTYETA, IKCIIEPUMEHTAILHOE O0BSICHEHNE METO/IOB BBIOPAHHBIX JJIS
perIeHus mpooIeM.
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[Tpumeps! 3a1a4, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB YTEHHUS: paboTa
C NUCbMEHHBIMU HUCTOYHUKAMU: CIIPAaBUYHUKAMU, SHIUKIIONEIUIMHU, BU3yaJIbHbIMU U
TEPMHHOJIOTMYECKUMHU CIIOBApsIMM, HAYYHBIMH U HH()OPMALMOHHBIMM >KypHaJlaMH,
NEPUOANYECKUMHU M3aHUSMU, paboTa C OHJIAH-pECypCcaMu; pacCIIUPEHNE HAyYHOTO
[I0JIX0/1a BHE MCCIEAYEMOrO MPEAMETA; IOCTPOEHHUE CIIPABOYHUKOB, TAOJIMIL [10 TEME.

BakHpIM acnekToM B A3BIKOBBIX LEJSX SBISETCS HAadaJbHOE OBJIAJICHUE
TEPMUHOJIOTHYECKUM aIlapaToM XUMUYECKUX TEPMUHOB Ha AHTIUHCKOM S3BIKE C
texHojorueit CLIL (Content and Language Integrated Learning).

CLIL (Content and Language Integrated Learning) — 310 mpeAMETHO-S3bIKOBOE
MHTETPUPOBAHHOE 00YUEHHE HHOCTPAHHOMY SI3BIKY.

Oco0eHHOCThIO JaHHONW METOAMKHU IMPENoJaBaHus SBJISETCS TO, YTO BEIECHUE
ypOKa OCYIIECTBIISIETCS Ha JIBYX fA3bIKaX (POJHOM M JPYroM) TaKUM 00pa3oM, 4To B
Pa3IMYHBIX YUYEOHBIX CUTYAlUsIX UCIOJB3YETCS SI3bIK, MOAXOASIINN K JAHHOMY 3TaIly
ypokKa u e o0yueHus. Ypok ¢ ucnosib3oBanueM noaxona CLIL umeer aBe nenu:
MpPEAMETHYIO U s3bIKOBYIO. [lmaHupoBaHue ypoka Npearnoiaraet, 4ro Y4YUTENb
JOJDKEH TMPEIBUJETh BO3MOXKHBIE S3BIKOBBIE 3aTPYJHEHUS CBOMX YYEHHUKOB B
OCBOCHHMM TMPEAMETHOrO Marepuana U OOEClEeYUTh OIMOpPbl I «CHATHS» ITHX
TPYAHOCTEMN.

[Tonxox CLIL ctpoutcs Ha 4 TECHO B3aMMOCBSI3aHHBIX MPUHIUIAX:

Content — IIpouecc oBnageHuss 3HaHUSIMH, HABBIKAMU M YMEHUSIMU B paMKax
npenojasaemMoro npeamera. Ilemaror QOmKeH CTUMYJIMPOBAaTh MPOLECC YCBOCHHS
HOBBIX 3HAHWI, YMEHU U HABBIKOB 10 U3y4a€MOMY IIPEIMETY.

CornacHo MnTterpupoBaHHON 00pa3oBaTeIbHOM Iporpamme, paszpaboTaHHON
Ha OCHOBE MOJIEIM TPEXBA3BIYHOIO OOYUEHHs, S3bIK M3Yy4aeTcs HE paaud camMoro
A3bIKA, a4 pPaaM IIOJIYy4EHHUS KOHKPETHBIX 3HaHHWWA. TO €CTh, SA3BIKOBBIE HAaBBIKU
Pa3BUBAIOTCSI HE TOJBKO HA S3BIKOBBIX JUCHUIUIMHAX, HO M 4Yepe3 Jpyrue
MpeaMeTHbIEC 00JIaCTH.

Communication — oOyd4eHHEe WCIOIB30BAaHUIO HMHOCTPAHHOTO f3BIKA JJIA
MOJIyYeHHUs] 3HAHUW [0 MpeAMEeTy. DTOT 3Tal JOJDKEH CTUMYJIUPOBAaTh NETEH K
BCECTOPOHHEMY HCIIOJIb30BAHUIO CPEACTB M3y4aeMOr0 MHOCTPAHHOTO S3bIKA. S3BIK
BBICTYIIA€T MHCTPYMEHTOM OOIieHus, a He camolienbto. OcHoBHas nenb CLIL —
COKpAaIllEHHE BPEMEHH PEeUr YUHUTENS U yBEJIMYCHUE BPEMEHH Peur 00y4aronuxcs, ¢
TEM YTOOBI C MOMOUIBI0 YYUTENd W MPU Y4YaCTHH OJHOKJIACCHHKOB JaTh WM
BO3MOKHOCTh aKTUBHO IPAKTHUKOBAThCS HA YPOKE B UCIOJIb30BAHUU MHOCTPAHHOIO
A3bIKa KaK CPEeJCTBAa KOMMYHHUKAIMM. Y4YacTUE B JUCKYCCHSIX, TUCHYyTax, (opymax
CIOCOOCTBYET TOBBIIIEHUIO MOTUBALlMU, TPeOyeT YMCTBEHHOI'O HAIPSDKEHUS W
CTUMYJIMPYET PEUYEBYIO aKTUBHOCTh O0y4aeMBbIX B XOJI€ 00yMBIBaHUSI U 00CYKI€HUS
mpooJIeM.

Cognition — MbIIIJIEHUE. YUUTENIb CTPEMHUTCS MaKCUMalbHO pa3BUBATH
MBICIIUTENIbHBIE CIHOCOOHOCTH yYallMXCs [UIsl JIyYIIero TOHUMAaHUS s3bIKa H
U3y4aeMoro mnpenMera. JIOCTHXKEHUIO 3TOW LEAM CIOCOOCTBYIOT 3aJaHMs Ha
pPa3BUTHE AHAJIUTHUYECKOTO KPUTUYECKOIO MBINUICHMS, 33Ja4d W YIOPAKHEHHS Ha
COINOCTAaBJIEHUE, AOTAJKY, HAX0XK/ICHHUE IJIABHOTO U T.1.

Culture — KynpTyponornyeckre 3HaHus, KOTOPbIE HAIIpaBJI€Hbl HA TOHUMAaHUE
COOCTBEHHOM Ka3aXCKOM W MHOSA3BIYHOW KYJBTYpbI, OMPEJCICHNE CBOETO MECTa U
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poiii B HUX, (OPMHUpPOBAHWE TIO3UTUBHOTO OTHOIIEHUS K JPYTUM KyJIbTypam,
aBisieTcsi BaxkHOW cocraBiswomed CLIL. J[aHHBIA OpUHLMI peanu3yercss MNpu
U3YYEHUH MPEIMETOB HA Ka3aXCKOM SI3bIKE B KJIACCAX C PYCCKUM SI3bIKOM OOy4YEHHS,
IIPU M3YYEHUH MPEIMETOB HAa PYCCKOM S3BIKE B KJIACCaX C Ka3aXCKUM S3bIKOM
oOy4yeHHs] W TpU HU3YYEHUU OOJIBIIMHCTBA NPEIMETOB B CTaplliei IIKoJie Ha
AQHTJIMICKOM SI3bIKE [7].

OcHoBbl paboTsl MeTouku CLIL:

- 3HAHUE A3bIKa CTAHOBUTCS CPEACTBOM U3YUYEHHUS COJACPIKAHUS IIPEIMETA;

- Ppa3BUTHE BCEX YETHIPEX S3BIKOBBIX HABBIKOB: ayJWpPOBAaHHE, UTCHHUE,
TOBOPEHHE U IIUCHMO;

- TIOBBIIIIEHWE MOTHUBAIIUA HAYYUTHCS UCIOIB30BAThH SI3BIK TaK, YTOOBI MOMKHO
OBLJIO Y4aCTBOBATh B 0OCYKICHUH TEMBI;

- HEOOXOIMMBIMU HABBIKAMH SIBJISIFOTCSI YTEHUE U BOCTIPUATHE HA CITyX TEKCTOB
Ha UTHOCTPAHHOM SI3BIKE;

- AKTUBHOE PAa3BUTHE HABBIKOB MBIIILJICHHUSI.

«bWIMHTBaNIbHAsE KOHTEKCTHAsg 3aMEHa» — OTO METOAUYECKUN TPUEM
OWJIMHTBAJIBLHOTO OOYUEHHS! XMMUM, KOTOPBIN MpeJroaraeT nepexoj OT Ha3BaHUS
XUMHUYECKOTO AJIEMEHTA, BEIIeCTBA, TEPMUHA UM 000PYIOBAaHUSI HA OJHOM SI3BIKE K
€ro Ha3BaHUIO HA JPYroM S3bIKE COTJACHO KOHTEKCTy. Hampumep, B 8 kiacce npu
W3yYCHUH M 3HAKOMCTBE C XUMHYECKOM CUMBOJIMKOW MOKHO HCIOJb30BATh
CIEAYIOLIEE 3a/laHuE:

3aMEHUTE PYCCKHUE W AHTJIMMCKHWE HA3BAaHUSI XUMUUYECKUX 3JIEMEHTOB Ha UX
CHUMBOJIBI.

1. Carbon is the chemical element with atomic number 6. Yriepoa B Buje
JPEBECHOTO YTJISI IPUMEHSIICA B TITyOOKOM APEBHOCTH ISl BHIIJIABKH METAJLIOB.

2. Cepa siBisieTcsl IIECTHAIATHIM MO XMUMHYECKOW PacipoCTpaHEHHOCTH
AJIEMEHTOM B 3eMHOM Kope. Sulfur means «yellows.

3. Kucnopon — cambiii pacnpoctpaneHHbii Ha 3emiie 3yeMeHT. Oxygen
means «I bring forth acid», as it was believed to be an essential component of acids.

4.  XJ0p — XUMHYECKHH 3JIeMEHT ¢ mopsakoBsiM HoMepoM 17. Chlorine

(from Greek chlords) means «yellowish green» or «greenish yellow», because of the
color of the gas.

[Ipu BBHIMONHEHUM TaKOTO 3alaHusl y oOydJaromuxcs (GopMupyeTrcs yMEeHHe
OCYIIECTBIISATH B3aUMOIIEPEXO/IbI MEXY Ha3BaHUSMH (POAHBIMHU U HHOCTPAHHBIMU) U
CHMBOJIAMH.

KoHTekcTHYI0O 3aMeHy MOXKHO HCHOJIb30BaTh MPU H3YUYEHUH XUMHUYECKHX
dbopmyI, ypaBHEHUH, TEPMUHOIOTUN U HOMEHKIATYphl. Tak, Ha ypoke 0000mIeHus u
cUCTeMaTH3allud 3HAHUK MO0 TeMe «YpaBHEHHS XUMHUECKUX PpEeaKIui» MOKHO
NPEUIOKUTH 00YJarOIIUMCS CIIeIyIollee 3a1aHue:

CocTaBbTe YpaBHEHUS pEaklWi, 3aMEHUTE Ha3BaHUS BEIIECTB HA WX
XUMHUYECKHE (DOPMYIIbI, 3aTIOJTHUTE MPOITYCKU U PACCTaBbTE KOI(PPHUIIMESHTHI:

1. carbon + oxygen — carbon (IV) oxide

2. phosphorus + chlorine — xnopuza ¢pocdopa (V)

3. sulfur (VI) oxide + water — sulfuric acid

4. sulfuric acid + iron — cynbdart xkenesa (1) + hydrogen
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5. TUIpOKCHU]I MarHus — magnesium oxide + ...

6. azorHas kuciora + iron (III) oxide — ... + ...

Otger:

1.C+ 02 — COZ

2.2P + 5Cl, — 2PCI5

3. SO3 + Hzo — HQSO4

4. HQSO4 + Fe — FCSO4 + H,

5. Mg(OH), — MgO + H,0

6. 6HNO3 + F6203 - 2FC(NO3)3 + 3H20

Takoe 3amaHme  CHOCOOCTBYET  pa3BUTHIO  YMEHUS  OCYIIECTBIISTH
B3aMMOTIEPEX OBl MEXKy HA3BaHUSIMHU BEIIECTB U UX (PopMyliamMH, a TaKKE MEXKITY
Ha3BaHUSMU BEIIECTB W ypPaBHEHUSIMU, YMEHHIO PACCTABIATH KOIPDUIIUCHTHI H
COCTaBJISITh YPAaBHECHUS PEAKIIH.

[IpencraBnsieTcst KpaTkas TEPMUHOJIOTHS IO XUMUU B Tabiuie 17.

Ta6nuna 17 — TepmuHoiorus Ha 3-X si3pIKax

«XUMUS FBUTBIMBI

Hayka «XuMus»

Science «Chemistry»

Kayinciz ik TexHuka 6€30MacHOCTH Safety rules
TEXHHUKACHI

3ar BemecTBo Substance
Taza 3at Ymncroe BEmEeCTBO Pure substance
Kocma CmMmech Mixture

XUMUSIIBIK 3€pTXaHa

Xumudeckas jabopaTopus

Chemical laboratory

Du3HKaIbIK KOHE
XUMUSIIBIK
KyObLIBICTap

duznyeckre 1 XUMUUYECKHUE SIBICHUS

Physical and chemical
phenomenon

3aTTapabIH arperaTThiK
Kyiiepi

AFpeFaTHBIe COCTOAHHNA BECUICCTBA

state of aggregation of
matter

bemmiexrep Teopuschl

Teopus yacTuil

Theory of particles

CyiibIK 3aTTap

Kunxoe BeniecTBo

Liquid substance

Kartsl 3aTTap

TBepaoe BelmecTBo

Solid substance

I"a3ropizni 3arTap

["a3000pa3HOE BENIECTBO

Gaseous substance

benmiexrep KO3raibIChl

JIBU>KEeHUE YacTull

Particle motion

Temnepatypa

Temnepatypa

Temperature

2Kbu1y 3HEpruscol

Tenuoast Heprus

Heating energy

2Kbu1y canbl

KoanuecTBo TEMIOTHI

Amount of heat

Kaitnay yzaepici [Tporniecc kumneHus Boiling process
KHCBIK KbI3IBIpY Kpusas HarpeBanus heating curve
CankpiHIay yaepici [Iporecc oxmaxkaeHus Cooling process
KuchIK cankplHaay Kpusas oxnaxaeHus cooling curve
bynany ynepici ITporniecc ncnapenus Evaporation process
Atom ATtoMm Atom

Mouekyna Mouekyna Molecule
XUAMUSIIBIK DJIEMEHT XUMHUYECKUH DIIEMEHT Chemical element
DNEeKTpOH DJIEKTPOH Electron

[IpeemctBenHOoCcTH TexHonorun GLIL:
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- oOydarommecsi MOTYT YCIENIHO Yy4acTBOBAaTh B  MEXKIYHAPOIHBIX
UCCIIEJOBAHUSX 10 XUMUH HA AHTJIMHCKOM SI3BIKE;

- BO3MOXKHOCTH NIOCTYIUUIEHUS B 3apyOexkHble BY 3br1:

1. BapuaHnTbl 5k3aMEHOB B AHIJINU:

GCSE, IGCSE, GCE, A-Level, IB, AP.

2.BapuanTsl 5k3ameHoB B CIIA:

SAT, SATII, AP.

Ha ypokax Xumuu ¢ UEIbI0 aKTUBU3AIMU TO3HABATEIBHON JAESATEIBbHOCTU
oOy4JaroImxcst CUCTEMaTUYECKH UCIIOJB3YIOTCS uH()OpPMAITMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

Hcnonp3oBanne WHPOPMAIMOHHO-KOMMYHUKAITMOHHBIX ~ TEXHOJOTHH  Ha
ypoKax XUMHUHU TO3BOJIACT: (POopMUpOBaTh y OOydYAIOIIMXCA YMEHUS W HABBIKU
HH(POPMAITMOHHO-TIONCKOBON JICSITEIBHOCTH: YMETh COOHMpaTh HEOOXOIUMBIC JIJIs
pelieHust  onpeaeaeHHoN mpoOsieMbl  (DaKThl, AaHAIM3UPOBATH HX, BBIJBUTATh
TUIOTE3bl PELICHUs NpooiieM, enaTh He00X0oauMble 0000IIeH s, COMOCTABIICHUS C
AQHAJIOTUYHBIMU WM aJbTEPHATUBHBIMM BapUAHTaAMU peEUICHUs, YCTaHABIWUBAaTh
CTaTUYECKUE 3aKOHOMEPHOCTH, JIeJlaTh apTryMEHTUPOBAHHBIC BBIBOJbI, MPUMEHATH
MOJTyY€HHBIC BBIBOJIBI JJIsI BBISIBIICHHS U PEIICHUS] HOBBIX MpooOiem [8].

[Ipu pabGote ¢ MyJIbTUMEIMUHBIMUA TEXHOJOTHUAMH OOYyYarolluecs C CaMoro
Hayaja BOBJICUCHbl B AaKTHBHYIO IO3HABATEJbHYIO JAESATEILHOCTh. B Xome Takoro
oOy4eHHsI OHU y4aTcsl HE TOJIBKO MPUOOpEeTaTh U MPUMEHSTh 3HAHUS, HO U HAXOJUTh
HEOOXOAMMBIC JUIsI HUX CpPEICTBA OOY4YEHUS W HMCTOYHUKH HUHQPOpPMAILIUU, YMETh
pabotatb ¢ 3T0l mMHpOpMaIell. YpOoK ¢ MHTEPaKTUBHON JOCKOW 0oJjiee HACHIIIEH
HaISITHOCTHIO U UH(OpMaIMen, CioCOOCTBYET MOBBIIICHUIO MHTEPECa, BHUMAHUS HA
YpOKe, NaeT BO3MOXXHOCTh SKOHOMHUTH Yy4eOHOE BpeMsi, MPOBEPSTh OBICTPO U
¢ (PEeKTUBHO TOMANIHKME 3aJaHus, YIIyOJIATh 3HAHUS: TMPU U3YYCHUH XUMHYECKUX
peakiuii ¢ TOMOIIbI0 KOHCTPYUPOBAHUS MOJICKYJ HA WHTEPAKTUBHOM JOCKE
COBEPIIECHCTBYIOTCSI 3HAHUS 110 BUJIaM XUMHUYECKON CBSI3H.

Ha ypokax XxumMuu MOKHO UCIIOJIB30BaTh CIIeIyIOITHe (OpMBI PaOOTHI:

- YPOK-TIpE3eHTaIHS;

- BUPTYaJIbHBIN SKCIIEPUMEHT;

- 3JIGKTPOHHOE TECTUPOBAHUE;

- HCTI0JIb30BAaHHE PECYpPCOB ceTu MHTEpHET;

- HCTI0JIb30BaHue nporpamMmmuoro odecneuenus ACTIVBoard.

JIeMOHCTpallMOHHBIN MaTepHall KpailHe HEOOXOJUM Ha MHOTHX YpOKaX XUMUHU.
C noMouipro cet MIHTEPHET M MPOEKTOpa YUYUTENIb MOKET MPOAEMOHCTPUPOBATh Ha
DKpAaHE BHUJAEO CO CIOXKHBIM XHMHYECKHM 3KCIIEPUMEHTOM, ITOKAa3aThb CTPOECHUE
MOJIEKYJI U aTOMOB, pabOTy XUMHUYECKOro arnrmnapara. O0yyaromuecs BUAST MPOLECCHI
MIPOM3BOJICTBA, HANpUMEpP NpU H3ydeHUH TeM: «llomydeHne cepHOM KHUCIOTBDY,
«ITpon3BOJICTBO aMMUaKay.

PDF-nipe3enTarnuu siBISIOTCS OMHUM W3 HamOosiee AocTynHbIM cpeactB MKT
Ha ypokax XxuMu#. OHM MOTYT YCIIEIIHO UCIOJIb30BaThCA KaK B Hayaje ypoka — JJis
MOBTOPEHUS M 3aKPEIUICHHS MPOWIEHHOr0 MaTepuala, Tak U B KauyeCTBE CPE/ICTBA
W3JI0KEHUSI OCHOBHOTO y4eOHOTro maTtepuaia. /[MHaMUYHO CMEHSIOIINE JAPYT Apyra
CIaiibl TIO3BOJISIIOT Hawbojee TOJHO ycBaWBaTh WHGOpMaINuio, Omarogaps
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aKTUBAIlMM BCEX IIEHTPOB MmaMsATH Yy oOywaromuxcs. Ha ypokax MOXHO
MCIIOJIb30BaThCSl TIOJTOTOBJICHHBIE TIPE3CHTAllMU, HAIpUMeEp, Ha TeMy: «Bomopoa»
(pucyHOK 8).

XVIIl sex. U3 ucTopum OTKpbITHA BOAOPOAA...

T omigem K it 2iwnn
[l rvs o oo TRl v 1 ooy s oo
e e B BT T e,
L A o i
P R S R ~rah i ESA T

Pucynok 8. IIpe3entanus Ha temy «Bogopon»

Ha pucynke npencrapiena kpatkas nHGopMaius 00 OTKPbITUH BOAOPOIA:

XVIII Bek. U3 ucropum otkpsiTHsi Bopopoxaa... I'enpu Kapenguin Ilomyuwnn
BOJIOPOJI B3aMMOJIEMICTBUEM METAJUIOB U KHCIOT U U3Y4YWJ €ro CBOMCTBA. AHTyaH
JlaBya3pe ycTaHOBWJI, YTO BOJOPOJ BXOAMT B cocTaB Boibl. A. I'utoH ne Mopso
[Ipemioxui JNaTUHCKOE HA3BAHUE «THAPOTCHHYM», O3HAYAKONIEE «POKIAKOLINAN
BOJIY».

Xapakrepuszys BOJAOPOJA MO TMOJIOKEHUIO B IEPUOAUYECKOM CHCTEME
xumudeckux snementoB JI. . MennpeneeBa, ciemyeT oOpaTUTh BHUMaHUE Ha
OCOOEHHOCTH CTPOCHHS aToMa BOAOPOJIa — CaMOTO MPOCTEUIIEr0 U3 XMMHYECKHX
AJIEMEHTOB (COCTOUT M3 siApa, MPEICTABISAIOMIET0 COOOW OJUH MPOTOH, U OIHOTO
aNeKTpoHa. B sigpe aToma Bojioposa HEUTpoHOB HeT). CTpoeHHE aToMa U MOJIEKYJIbI
BOJIOPO/JIa MPACTABIIEHO HA PUCYHKE 9.

XapakTepWcTHka NnonoXxeHws BoaopoOa
B lMCX2, cTpoeHWEe aToOMa W MONeKynkl

Ry g el S AT L Lty B Y Ol O R

Pucynok 9. CTpoeHue atoma 1 MOJIEKYJIbI BOJIOPO/Ia
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Ha sToM pucyHKe MpejcTaBlIeHO CTPOEHHWE aToMa M MOJIEKYJbl BOJAOpOAA U
XapaKTePUCTHKA BOJIOPO/Ia B MEPUOIUYECKON CUCTEME XUMUUECKUX IJIEMEHTOB:

XapaKTepUCTHKA MOJI0KeHUs1 Bojiopojia B [ICXD, crpoeHre aToMa 1 MOJIEKYJIbI
+ Atom Bojopona - 1s 1 H H Monekyna Bomgopoaa 1ByXxaTOMHA, CBSI3b KOBAJICHTHAA
HemnoJsipHas a) Xumudeckuit 3Hak — H; 0) OTHocutenbHas atomHas macca — Ar (H) =
1; B) Xumuueckas ¢popmyina — H2; r) OTtHocuTenbHass MoJeKyisipHas macca — Mr
(H2) = 2; n) BaneHTHOCT, M CTENEHU OKHMCIICHUS — OJHOBajeHTeH, +1; —I; €)
[Tonoxenue B [ICXD: nopsakoBsiii HOMep — 1, mepuoa — 1-i, psg — 1-i, rpynmna — Ia,
Vlla, noarpyrra riiaBHasi, XapakTep — HeMeTall.

du3nvecKrne CBOMCTBA BOJAOPO/IA:

Bonopon — campblii I€rkuil ra3, oH jerde Bo3ayxa B 14,5 pa3. OueBuaHO, 4TO
YeM MEHBIIE Macca MOJIEKYJ, TEM BBIIIE HUX CKOPOCTh IMPU OJHOM U TOH XKe
temnepatype. Kak cambie JI€Erkue, MOJIEKYJIbl BOJIOPO/Ia ABUKYTCSI OBICTpEe MOJIEKYJI
J000r0 PYroro raza U TeM CaMbIM OBICTpEE MOTYT MepelaBaTh TEIJIOTY OT OJTHOTO
Tena K apyromy. OTtcroma cieayer, 4To BOAOpPOJ 00amaeT caMOil BBICOKOM
TEIUIONPOBOJAHOCTBIO CpeAu Ta3000pa3HbIX BemecTB. Ero TemaonpoBOIHOCTH
MIPUMEPHO B CEMb Pa3 BhIIIE TEIJIOMPOBOIHOCTH BO3AYXa.

®du3nUeCcKUe CBOMCTBA BOIOPOAA MPEACTABIEHBI HA pUcyHke 10.

PurU3MyeckKkne ceoMcTea Bo.Ao poga

* BecuBeTHLIA ras.

= Be3 zanaxa U BKycCa.

= ManopacTteopyMm B BOOS.

» Temnepartypa KNNeHUR
-252 .76 “C,

= B 14,5 pa3 nerue eosgyxa.

Pucynoxk 10. ®@usnueckue cBOKMCTBA BOIOPOAA

C ITOMOIIBIO HHTepaKTHBHOﬁ JOCKH MOJXHO IIOKa3bIBAThb JJICKTPOHHBIC
q)OpMYJIBI 3JIEeMEHTOB. B ImoMonib Yy4UTCIIEIM Ha PHCYHKC 11 MMpCacCTaBJICHBI
QJICKTPOHHBIC (bOpMYJ'IBI XUMHUYCCKHUX OJICMCHTOB.

I nepunop
O XUMMyecknin  HasaHnue
N° an-Ta e S dneKkTpoHHas dopmyna
1 H Bogopoa 1s'’
2 He renuii 1s 2
II nepuoa

3 Li NUTUIA 15 22g !
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17
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20
21
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24
25
26
27
28
29
30
31
32
33
34
35
36

37

39
do
41

42
0s
04
45
46
47
48
49
50
O
52

Rb
Sr

Zr
Nb
Mo
Tc
Ru
Rh
Pd
Ag
Cd
In
Sn
Sb
Te

6epunnuii  1s 22s 2

60p 1s 225 22p !

yrnepoa 1s22s22p?

asor 1s 225 22p 3

kucnopoa 1s22s22p*

dbTop 1s 225 22p ®
HeoH 1s 225 22p ©

IIT nepuopg

HaTpuit  1s 22s22p 835!

MarHmit  1s 22s 22p 83s 2

anoMuHuii  1s 22s 22p ©3s 23p’
KpeMHuii 1s 22s 22p 83s 23p?2
docdhop 1s 22s 22p 83s 23p3

cepa 1s 225 22p %3s 23p*
XS10p 1s 22s 22p ®3s 23p°
aproH 1s 225 22p ®3s 23p"

IV nepuog

Kanui 1s 225 22p 635 23pS4s !

KanbLumii  1s 22s 22p 63s 23p%4s 2
ckaHauii  1s 22s 22p 83s 23p®4s 23d’

TUTaH 1s 22s 22p ©3s 23pf4s 2342

BaHaamin 1s 22s 22p 83s 23p®4s 23d°

XpOM 1s 22s 22p ©3s 23pf4s 3d°

MmapraHel 1s 22s 22p 3s 23p%4s 23d°
xeneso 1s22s22p 835 23p®4s 23d°
kobanbT 1s 22s 22p 63s 23p®4s 23d7
HUkenb 1s 22s 22p 83s 23p®4s 23d8

Meab 1s 225 22p %35 23p®4s 13d"°
LMHK 1s 225 22p %35 23pB4s 23d1"°
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PI/ICYHOK I11. SHCKTPOHHLIC (I)OpMYJ'IBI XUMHUYECKHUX DJIEMEHTOB

B ycioBusiX OOHOBIEHHOTO CONEpKaHHsA OOpa30BaHHUA PEKOMEHIYETCs
yAEeTUTh OOJbIle BHUMAHWS Ha WCIOJIb30BaHUE WHTEPAKTHBHOTO OOYYCHHUS.
WNuTtepakTuBHOe OOyYeHHE HA YpOKaX XUMHUU — OTO OJHA W3 PA3HOBUIHOCTEH
akTUBHOTO MeTona oOyudeHus. CoOBpEeMEHHBIE TEXHOJOTHH WHTEPAKTUBHOTO
oOy4eHHs BKIIOUAIOT HOBEHIIIee 000pyI0BaHKE: YIeOHO-METOIUUecKas TUTeparypa,
cOOpHUKM  3ajad, AJNIEKTPOHHBIE  YYCOHUKH, MYJIbTUMEIHATPOTPAMMBEI,
ayJIMOBU3YyaJIbHBIE CPEICTBA, WHTEPAKTUBHBIE JOCKH, IUIAHIIETHI, KOMIIBIOTEPHI,
BUPTYaJIbHBIE MOJIENIH, MPOEKTOPHI, HOYTOYKH H JIp.

WuTepakTuBHBIC (OPMBI U TIPHEMBI MOYKHO IPUMEHSATHh Ha BCEX 3Tamax ypoka,
MHOTHE W3 HUX YHHBEPCAIBbHBI, XOPOIIO IMOAXOIAT JUIA W3YUYCHUS MaTepHayia IIo
MHOTHM TpeaMeTaMm. [IpuMeHeHHe WHTEPAKTUBHBIX (OPM OOY4YEHHUS TO3BOJISICT
oOydJaronuMcst IpHOOPETaTh 3HAHUS, KOTOPBIC HE JTOCTUTAIOTCS TPH TPAJTUIIMOHHBIX
MeTOJaxX OOydYeHHWs, OHM CaMH{ JIeJIAl0T CBOW BBIOOp, MPOSBISIOT HHHUIMATHBY.
HNHTepakTUBHBIC TEXHOJIOTHH CO37aI0T KOM(MOPTHBIE YCIOBHS 00YYCHHUS, 32 KOTOPHIC
KQKJIbIM YUYEHUK OIIYIIAET CBOIO YCIIEBAEMOCTh U MHTEIIEKTYAIbHYIO BO3MOXHOCT,
YTO ® JeNaeT MNPOAYKTUBHBIM caM mporecc oO0yuyenus. IIpakTudecku Bce
0Oy4JaronIrecs: OKa3bIBaIOTCSl BOBJICYCHHBIMU B MPOIIECC MTO3HAHMUSI.

OnuH U3 BUJIOB UHTEPAKTUBHBIX METOJIOB 3TO — KJIacTep.

191



«Knacrep» B mepeBoAe C aHIIIMUCKOTO — S[YEWKA, C JATUHCKOIO — IPO3Ab,
Iy4yoK, co3Be3nue. B oOpasoBaHum kiactep — 3TO Tpaduyeckas OpraHuzanus
MaTepHalla, OKa3bIBAIOIIAS CMBICIOBBIE I10JIS1 TOTO WJIK UHOTO TIOHSTHS.

CocTaBiieHue KIacTepa Ha ypoKax XMMHUH MO3BOJISIET 00yUYaroIuMcsi CBOOOIHO
U OTKPBITO yMaTh IO MOBOAY KAKOW-TMOO TEMBbl. YUYEHHMK 3alHCHIBAET B LIEHTpPE
JIUCTA KIIIOYEBOE TIOHATHE, a OT HEr0 PUCYET B PAa3HBIE CTOPOHBI CTPEIKH-IYYH,
KOTOPBIE COETUHSIOT 3TO CIOBO C IPYTUMU NOHATUSMMU.

Kilactep MOXHO HCIONB30BaTh Ha CaMbIX pPasHBIX IJTanax YpoKa, IpU
W3YYEHUM pa3IMYHBIX TeM Kypca Xumuu. Hampumep, Ha craguu BbI3oBa — JUIS
CTUMYJIMPOBAHUS MBICIUTEIBHON JEATEIIbHOCTH, CHCTEMATU3aluy HMEIOLIEHCs
uH(GOpPMaLIMU U BBIABICHUS BO3MOXKHBIX 00J1aCTel HEOCTATOYHOTO 3HAHMSL.

Knacrepsl (knactep - «rpo3/b»), BBIIEIEHHE CMBICIOBBIX €AUHHUL] TEKCTa U
rpadudeckoe ux opopMIICHUE B ONPEICTICHHOM IMOPSIIKE.

[Ipumep knactepa no teMme «Kitaccbl HEOpraHMYECKUX BELIECTBY» MPEICTABIEH
Ha pucyHke 12.

{ Knaccel HEQPraHWYECKNX BELECTB }

| l ~

OKcuAabl [ KUcnoTbl J Conu OcHOBaHWA

MED ,NQDEJ HNDg, HgEDgJ NHQSD;L NHDH,
503_. FEQDE HQSD4J CﬂCDgJ CE{DH]QJ
H,510;, Ca(NO;), Fe{OH)

Pucynoxk 12. IIpumep kinactepa no teme «Knaccel HEOpraHUYEeCKUX BELIECTBY

Ha o»>tane 3akpemieHHsi TMOJYyYEHHBIX 3HAHUM MOXHO HCIIOJIb30BaTh
texHosornio CuHkBelH. CIOBO «CHUHKBEHH» MPOUCXOAUT OT (PaHIY3CKOTO,
o3Havawniero mniTe. CUHKBEHH — 3TO CTUXOTBOPEHHUE, COCTOSIIEE U3 MATH CTPOK.
3HaAKOMCTBO OOYYarONIMXCsl C CHUHKBEMHOM MOKHO Ha4aTh C D3JIEMEHTapHOTO
MpuMepa — CTUXOTBOPEHHU S, HAITPUMED:

1-s1 cTpoka — Ha3BaHWE CHHKBEWHA — OJHO CJIOBO, OOBIYHO CYIIIECTBUTEILHOE,
OTpaXKarolee TJIABHYIO UJICH0 TEMBI;

2-s CcTpoKa — JBa MpUJIAraTesibHbIX, OMHUCHIBAIOUIMX OCHOBHYIO MBbICIIb,
(Hanpumep, pU3HUECKUE CBOMCTBA 3JIEMEHTA U T.J);
3-4 cTpoka — TpW TJlarojla, OMNMUCHIBAIOUIME JCHCTBUA B paMKax TEMBI;

(Hanpumep, XMMUYECKUE CBOMCTBA JIEMEHTA U T.1);
4-s1 cTpoKa — (pa3a Ha TeMy CUHKBEWHA;
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5-1 CTpoKa — CyYIIECTBUTEIbHOE, CBSI3aHHOE€ C TMEPBBIM, OTpa’KaIoIIee
CYIIIHOCTb T€MbI (BaKHOCTh 3THX BEILIECTB B KU3HH).

DTa CHCTEMA MBICIUTENBHBIX CTPAaTErMd M KOMMYHHUKATHBHBIX KaudecCTB,
MO3BOJISIOMUX 3(PPEKTUBHO B3aUMOACHCTBOBATh C MHPOPMALIMOHHON PeaIbHOCTHIO.
CocraBnsisi CHHKBEWH, IETH MBICIICHHO BCIOMUHAIOT BCE ATaIlbl ypOKa.

[Ipumep cuHKBEKHA:

Bonopon - nérkuit, netyuunii (puznueckue CBOMCTRA).

['oput, BocCTaHABIMBAET, OKUCISAET (XMMUYECKUE CBOMCTBA).

Bopaoposa ocHoBa xu3Hu! (3HaUYEHUE).

HyxHblIit!

Tak, nmpuBenéM emie OAWH W3 BUJIOB CUHKBEWHA Ha TeMy «MHOroaromHsle
cnupTh» (9 Kiacce) :

1. I'nmuuepuH.

2. Cnankui, ryCTOM.

3. PacTBOpsieTcs, NpUTATUBAET, IPEAOXPaHsET.

4. CupornooOpaszHasi KUJIKOCTb.

5. TpexaTOMHBIN CIIUPT.

Hcnonb3oBaHWe MeETOJa CUHKBEHH TEXHOJIOTHM CIOCOOCTBYET OoJiee
Ka4eCTBEHHOMY (DOPMUPOBAHUIO, YCBOCHUIO U 3aKPEIJICHUIO TEOPETUUECKUX 3HAHUH,
MO3BOJISIET €CTECTBEHHBIM 0O0pa3oM pa3BHBaTh HEOOXOJAUMBbIE Yy4YEOHBIE HABBIKH,
(GhopMHUpPOBAaTH KOMMYHUKATUBHBIE YMEHUS.

[Ipumep ucnonp3oBanue npuema «llokonaemcs: B maMsti.

Tema ypoka : «Metamis», 9 knacc.

[locne o0OBsIBIACHUS TEMBbl ypoOKa TMpejjaraercas HEMHOro IMOAyMaTh O
MeTasuiax. B3sTe nuct Oymaru u pydky u B Te€4eHUE 3 MUHYT OTBETHThH Ha BOMPOC:

Uto BbI 3HaeTe 0 Metaax? Mnm Bam KaxkeTcs, 4TO Bbl 3TO 3Haere? Mnm Bbl
JIyMAaeTe, 4TO BbI ATO 3HAETE?

Baxuno 3anucate Bce, yTo npuaeT Ha yM. He umeer 3HaueHusi mpaBUIIbHO JU
TO, YTO 3aIUCaJIU UJIU HET.

[Tocne Toro kak oOydyaromiudecsi 3amMcaii BCE, UYTO 3HAIOT O METaliax,
HEO00XO0JIUMO 3TO OOCYUTH C MAPTHEPOM.

[Tocme Toro, Kak MapTHEPHI 3aBEpIIaT CBOEC OOCYKIEHWE, UYJICHBI TPYIIITHI
JOJKHBI TTOJEIUTHCA CBOMMU 3HAHUSAMM O MeTajuiax. [1o Mepe Toro, kak OHU JensTcs
CBOMMHU 3HAHUSAMHM, YUYUTEIh 3aITUCHIBACT UX MJIEU HA JTUCTE OyMaru MpUKpeIrieHHON
K gocke. JIroOble pa3HOriacusi JOJKHBI ObITh BHIHECEHBI Ha OOCYXIACHHUE. YUHUTENb
3a1a€T BpeMsI OT BPEMEHHM BOIIPOC, BCE JIM COIJIACHBI C TE€M, YTO CKa3aHO. Takxke
XOpOIIIO CIIOCOOCTBYIOT AUCKYCCUH, APYKECTBEHHbIE PA3HOTIIACHUS 110 00CYKIAEMbIM
BOIIPOCaM.

HHTenneKkTyanbHO-TBOPYECKUE UTPBI CTUMYJIUPYIOT pa3BUTHE
MMO3HABATEIIbHBIX ~ WHTEPECOB  OOYYAIOMIUXCS, CIIOCOOCTBYIOT  Pa3BUTHIO  UX
MHTEJUICKTYyaJIbHO-TBOPYECKUX CIIOCOOHOCTEH, JAlOT BO3MOYKHOCTH OOYyYarOIIUMCS
CaMOYTBEPJUTHCSA M PeaIn30BaTh ce0s1 B MHTEIUICKTYalbHO-TBOPUYECKOH cepe uepes
UTpy, TOMOTAlOT BOCHOJHUTH JAehunutT oOmeHus. WrpoBoit wMeTon Kak
WHTEPAKTUBHBIC TEXHOJOTHM OOYYEHUS XWMHUH CIEIYyeT IIUpe NPUMEHSIThH B
o0pa3oBaTenpHOM TPOIecce, MPUUEeM CHUCTEMAaTUYECKH, a HE OT Ciydas K Cydaro.
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JInmp cucTeMaTH4eCKOe LEJICHANPABICHHOE MCIOJIB30BAHUE PA3IMYHBIX MIPOBBIX
CUTyallud MOET JaTh OIPEIEICHHbIE pPE3yJIbTaThl KAK B HW3MEHEHHM OCHOBHBIX
KauyecTB JMYHOCTU PEOCHKA, TaK U B PE3YJIbTATUBHOCTH YYEOHOU JEATEIHHOCTH U B
00Yy4YEHHUH B IIEJIOM.

B npouiecce urpel cpabaTbiBaeT accollMaTUBHAs, MEXaHUUYECKasl, 3pUTeNbHAsA U
IPyryue BUIBI NTAMATH M0 3alpOCaM UTPOBOM CUTyallMHu. Tak, C OHOM CTOPOHBI UIpa
MIPOHU3BIBAET BECh KYpC, OPraHWYECKH MPOSBILSCH MOYTH HA KaXJIOM YpPOKE, C
APYroy — 3aHMMAEeT IMPUMEPHO IIATYIO YacThb, HE BBITECHSAS LEHHOW IPAKTUYECKOU
nesitenbHOCTH.  COpeBHOBATENbHOCT B paboTe, BO3MOXKHOCTH COBELIATHCH,

ocTpedmuii AeUIUT BPEMEHM — BCE OTHU UTPOBBIE DIIEMEHTHI CIIOCOOCTBYIOT
aKTUBHM3AllMA YYEOHOW JEATENTLHOCTH OOydJaronmxcs, (GOPMUPYIOT HWHTEpPEC K
npeaMery [9].

[IpakTka TOKa3bIBA€T, YTO YPOKHU XHUMHH C HCIIOJIb30BAHUEM HIPOBBIX
CUTYallMil, Jefas yBJEKAaTeJIbHbIM Y4E€OHBIH MpPOLECC, CIOCOOCTBYIOT MOSIBJIECHUIO
aKTUBHOTO TII03HABATEJBHOTO HHTEpeca oOydaronuxcs. Ha Takux 3aHATHAX
CKJIaJpIBaeTcsi ocobas aTMocdepa, rae ecTb 3JIEMEHThl TBOpYECTBA U CBOOOJHOIO
BbIOOpa. Pa3zBuBaercss ymenue pabotarh B rpymme: €€ modena 3aBUCUT OT JIMYHBIX
ycwiIuii Kaxaoro. JlocTaTodHO 4YacTo 3TO TpeOyeT OT YYEHHKA MPEeOJ0JeHUS
COOCTBEHHOW 3aCTEHYMBOCTH M HEPEUIMTENIbHOCTH, HEBEpUsS B CBOU CHIIBL. Takum
o0pa3zoM, peanu3yercs MNPUHLMUII Pa3BUTHs, KOTOPBIM BBIPAXKAETCS HE TOJBKO B
pa3BUTUU MHTEJJIEKTA, HO U B 00OTallleHuU SYMOLIMOHAIBHOM cepbl U CTaHOBJICHUIO
BOJIEBBIX Ka4€CTB JINYHOCTH.

MOXHO  BBIACNUTH  HECKOJIBKO  OpPraHM3allMOHHBIX  (OpPM  UTIPOBOMU
NEATENbHOCTH:  WHAUBHUIYAIBbHYIO, TApHYI0, OJAWHOYHYH,  KOJUJIEKTHBHYIO,
IPyIIIOBYIO.

Paccmotpum Heckonbko BusoB Urp: Urpa « XuMuueckasi TAHOIIKUCHY.

[leap urpel: 0OJEryuTh 3allOMUHAHWE HA3BAaHUM XMMHYECKUX 3JIEMEHTOB U
CUMBOJIOB.

ATpuOyThl WIphl: KapTOYKA C HA3BaHUSIMU XHUMHUYECKUX 3JEMEHTOB M HX
CUMBOJIaMHU.

3ajaHue: Kak MOYKHO OBICTpEe COEAMHUTH JIMHUEHN MPSAMOYTOJIbHUKH (Ha3BaHUE
AJIEMEHTA) ¢ COOTBETCTBYIONIMMU KBaJ[paTaMu (XUMUUYECKUH 3HAK).

KTto nanbiie?

[lenap Wrpbl: aKTUBU3UPOBATH MPOIECC 3allOMUHAHMS HA3BAaHUN XUMHUYECKUX
AJIEMEHTOB W BEILIECTB, MX JCJIICHHUS Ha METa/UIbl U HEMETallbl, Ha OTHEJbHBIC
TPYIIIBI U T. 1.

3ajanue: Ha3BaTh MO OYEPEIU XMMUYECKUM TEPMUH (METaJlI WM HaMeTalll,
Ha3BaHUE NPOCTOTO WM CIOXHOTO BEIIeCTBA WUT.A.) WU CJenaTh Iar BIEpes.
BoeiurpsiBaet TOT, KTO MpoIaraeT Aalblie 6e3 omruO0oK U TOBTOPEHUH.

[Ipumepsr:

Urpa «BoccTaHOBU TPOMYIIEHHOEY.

B kieTkax WurpoBOro mMoOJs 3allMCaHbl 3HAKM XUMHUYECKHX DSJIEMEHTOB,
HEKOTOPBIE U3 HUX OTCYTCTBYIOT. MI3BECTHO, YTO:

- 110 NEPUMETPY KBaapaTa HAXOIATCS CHUMBOJBI 3JEMEHTOB TOJIBKO TJIABHBIX
MOJTPYIII U TOJHKO METAJIJIOB,;
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- B BEPXHEM U HIKHEM Psiax 3aKOHOMEPHO U3MEHSIETCA YHUCIIO 3JIEKTPOHOB HA
BHEIITHEM YHEPTreTUYECKOM YPOBHE aTOMOB JIEMEHTOB;

- B CpEJIHEM DIy - 3HAKH 37eMeHTOB Il rpynisi;

- M0 JIMaroHaJid CJIeBa HAINpaBO 3allMCaHbl 3HAKU AJIEMEHTOB, O00pa3yIOIIUX
aM(poTepHbIE OKCUIBI U TUAPOKCU/IBI.

BoccranoBute mpormnyiieHHbIe CUMBOJIbI, OTBET MOTUBUPYUTE.

Al ? K
? Zn Ca
Li Mg ?

Hrpa»KpecTuku-Hoinkm»
BrruepkHu npaBUIIBHBIN PSAIL COJIEH.
ITo kakoMy IpU3HAKY MOXKHO KJIACCU(PUIIUPOBATH COIU?

NaN03 KCl NaZS 04
NaHS MgCO3 N32 SIO3
NasPO, Cu(OH)CI Zn(OH)NO;

B 9 knacce npu 3aKpemieHHH 3HAHUN O XUMHYECKUX CBOMCTBAX AJIOMUHUS U
€ro COEeIMHEHHUI MOXKHO HCTOIb30BaTh Urpy «KTo ObIcTpEe»

Urpa 3anumaet 1o 10 munyT ypoka. OOyuaromiuecs: paboTaroT B mapax.

Ha kaxnyio mnaprty BbIIaéTcs KOHBEPT C (PparMeHTaMH XUMHUYECKHX
YPaBHEHUI C Y4YaCTHEM aJFOMUHHUS M €ro CcoeauHeHud. Bo Bcex KOHBepTax
coagepxarcs 18 kapTtouek pasmMepoM 8X2 CM C JIEBBIMU W TPABBIMU YaCTSIMHU
XUMUYECKUX YPABHEHUIA:

2Al1 + 3Cl, —2AICI;
2Al + 6HC]1 —2AICl; +3 H,
AL, O3 + 6HCl —2AICl; + 3H,0
2Al + 3CuCl, —2AICI; + 3Cu
3Al + 4H20 —)A1304 + 4H2
3Al + 202 — A1304

3amaya oOydamuxcs: Kak MOKHO OBICTpee COEIUHUTH JIEBBIE U MPaBbIe YacTU
YpaBHECHUM.

Yuutens mpoBepseT MPaBUILHOCTh COCTABJICHHMS XHMHYECKHX YpaBHEHUU,
cpaBHMBas paboTy oOydarommxcs ¢ JTaJoHOM (Hepa3pe3aHHbBIM 00pas3IoM
KapTouek). Xopolield OlEHKON MOOUIPSIOTCS 00ydaroIiuecs, NepBbIMU 0€3 OITMOO0K
BBITIOJTHUBIIIAC 33/IaHHUC.

Y4eOHblE WIPOBBIE METOIBI CIIOCOOCTBYIOT Pa3BUTHIO TOJIOKUTEIHHBIX
CTUMYJIOB K TpOIlecCy TMO3HAHUS; TIIO3HABATEIbHBIX CIOCOOHOCTEH KaKI0TO
oOydaromierocsi;  pa3BUTUIO  MBIIUICHUS, BHHMAHUSA,  COCPEIOTOYCHHOCTH,
HaO0JII01aTeIBHOCTH, ITAMSATH, COOOPa3UTEILHOCTH.
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[Tpu m3yyeHun XMMHUU B YCJIOBHSIX OOHOBIIGHHOTO COJAEpXaHHs MPUMEHEHHE
ABPUCTUYECKUX METOJI0B o0y4eHus aKTUBHU3UPYET MO3HABATENIbHYIO
CaMOCTOSTENILHOCTh O00yYaronmxcsi. IBPUCTUUYECKOE OOyYEeHHE HAa YpOKax XHMHUU
coueraeT B ceOe TBOPUECKYIO M IMO3HABATENIbHYIO JEATEIbHOCTh. YUHUTENb HE JAeT
00y4aronMMcsi TOTOBBIE 3HAHMUSI, & PEOCTABIISIET €My OOBEKT, 3HAHUSIMU O KOTOPOM
JOJKEH OBJIAJIeTh caM y4eHUK. OOBEKTOM MOTYT BBICTYNAaTh XUMHUYECKHE PEAKIUH,
MaTepuan Uisi KOHCTPYUPOBAHUS, UICTOPHUECKOE COOBITHE B OTPACITU XUMHH U T.II.
Ha ero ocHoBe y4eHHK cO3/1aeT MPOAYKT NEATEIbHOCTH -TUIOTE3Y, TEKCT, CXEMY,
u3JIeNne.

Cucrema COBpEMEHHBIX 3BPUCTHUYECKHX METOJOB OOYUYEHHs BKJIIOYAET: METOJ
MO3rOBOM aTaku, MpsiMasi MO3roBas aTaka, MaccoBas MO3roOBasl aTaka, MO3TOBOM
HITYPM, METOJl 3BPUCTUYECKUX BOIPOCOB. IBPUCTHUECKHE 3a/laHUsl HE HMEIOT
OJIHO3HAUHBIX pPE3yJbTaTOB HX BBINOJHEHUSA. Takue 3aJaHusd MPUHLMUIIHAAIBHO
OTINYAIOTCS OT TPAJAUIIMOHHBIX BOIPOCOB, TECTOB, 3371a4 M yIPAKHEHH, Y KOTOPHIX
€CTh «IPABHIBHBIC» OTBETHI, C KOTOPHIMU CPAaBHHBACTCS IOJYYCHHBIH YYCHHKOM
pesyabTart [10].

Hanpuwmep, 3aganue 1. «HeoObrdHOE B 0OBIYHOM.

Ecimn cMmoTperh Ha OOMH W TOT XK€ OOBEKT C pa3HBIX TOYEK 3PEHHS, TO
00s13aTeNTbHO YBUAMIID TO, YTO YCKOJIb3a€T OT TPAAWIIMOHHOTO B3rina. Hampumep,
OpU PAaCCMOTPEHHHM CBOWCTB BOJBI WM HU3MIMX CHOUPTOB OOydaromuecs BAPYT
oOpallaroT BHUMaHHE Ha TO, YTO BOJA W STWJIOBBIM CHUPT HAXOAATCA B KHUJIKOM
COCTOSTHUM TPU OOBIYHBIX YCIOBHUSAX, HECMOTPSI HA HU3KKE 3HAUEHUSI OTHOCUTENIbHBIX
MOJIEKYJISIPHBIX Macc, TOr/Ia KaKk MMEIOIUE Topa3no 0ojblive 3HaueHus: Mr xjiop u
OyTaH sBIIAIOTCA Ta3amMH. JTO — IpodiieMa, U e€ pelleHue Mo3BossieT chopMUPOBATH
IIPEJICTAaBICHUE O BOJIOPOJIHOM CBSI3H.

3ananue 2. «Haiitu 0coOeHHOE U €IMHUYHOE B OOIIEM).

[Ipu paccMoTpeHMM (PU3HUECKMX CBOWCTB rajoreHoB B 9 Kiacce Mo Teme:
«T"anorens» pebsta 0e3 Tpyda BBIACIAIOT €AUHUYHOE (BOAA — TBEPAOE BEIIECTBO,
OpoM — xuakoe) u ocobeHHoe (HTop W XJOp — Tas3el). A 3HAKOMCTBO C HX
XUMHYECKUMH CBOMCTBAMH JA€T BO3MOXKHOCTh B OOIIEM (BBITECHUTENBHBIN Psij
rasioreHoB: F — Cl — Br — I) mokasarh ocoOeHHOe (BBITECHEHUE 00JIe€ aKTUBHBIMH
rajJoreHaMy MeHee aKTUBHBIE U3 PACTBOPOB UX COJIEH MM OECKUCIOPOAHBIX KUCIOT,
3a HCKJIIOYEeHHEM (Topa) U eAMHUYHOE (CIOCOOHOCTh (PTOpa B3aUMOACHCTBOBATH C
Bojoil) [11]. Eme oauH mpumep, Tema ypoka: «Boma B mpuposae», 8 kiacc, 4
YETBEPTh.

[lenn oOydeHus:: OOBSCHATH IIMPOKOE PACHPOCTPAHEHUE, YHUKAIbHbBIE
CBOMCTBa BOJIbI U €€ 3HAYCHHUE ISl )KU3HU; OOBACHITH KPYTOBOPOT BOJIBI B IPUPOJIE.

1. Ha3Banue 3amanus: «2Ta yAUBUTEIbHAS BOJA.

2. O0OpazoBaTenbHbI 00BEKT: BOJIA.

3. Buabl gesTenbHOCTH:  BBIOMpaTh  CPEACTBA  JOCTHIKEHHS — IIEJIH,
WCCJIEIOBAHUS, BHIBOJIBI.

4. MeTo/1 BBINIOJIHEHUS 3a/1aHUS: UCCIIEIOBAaHUE.

6. Texcrt 3apanus:

«Bopa... E€ M0OXHO Ha3BaTh Kak YroJHO — OT POMAHTHUYECKOIO «UCTOYHHK
KU3HU» 10 cyxoro u HaydHoro «H,O»...MHoruM Bola KakeTcs camOl IMPOCTOM
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cyOCTaHIIUEW, KOTOPYH TOJBKO MOXHO cebe mpeacraBuTh. (OaHako, B
JNEUCTBUTEIBHOCTU BOJA SIBJISIETCS KpailHE TaWMHCTBEHHBIM BEIIECTBOM. Beap oHa
CKpPBIBAET MHOI'O 3araJjO4HOro, ¥ MHOTME €€ CBOMCTBA HE HM3Yy4YEHBI IO CHX MOP».
[IlpuagymanTe © MNPOBEOUTE MCCIEAOBAHUE CBOWCTB  BOJOIIPOBOJAHOM  BOJBI
JOCTYIHbIMU TeOe wmeTonaMu. Pe3ynbrarbl ucciaenoBaHus OQOPMUTE B BHUJEC
HEOOJIBIIOTO OTYeTa MO IUIaHy: LeJb HCCIEAOBaHUS; TUIIOTe3a; O00OpyAOBaHUE,
PEaKTUBBI; PE3YJIbTaThl UCCIEIOBAHMUS; BEIBOIBI.

[Ipumenenne MeToja MO3TOBOM IITYpM pelraeT oOpa3oBaTelbHBIC 3aaddl C
MOMOIIbI0 CTUMYJIMPOBAHUSI TBOPUYECKOW AaKTUBHOCTH pedsT. OH TO3BONSIET
MPEOA0JIETh PYTUHHOE MBIIUIEHUE, PAlMOHAIU3M, 3MOIMOHAIBHYIO BSUIOCTh. Ero
[[eJIECO00Pa3HO TPUMEHSTh JUIsl HAKOIUICHHS JOMOJHUTENbHOW WH(OpMaIlud B
YCIOBUSIX TPOOJEMHOM CHUTyalluu, JJIs CHUCTEMATHU3alMh YK€ HMEIOIIecs
uHdopmaIuu.

B kadecTBe mnpuMepa HCMOJB30BAaHUS CTPATETUH AKTUBHOIO OOY4YEHHS B
MOJTOTOBKE O0Yy4YaroNIUXCsl K MEXKIyHapoJHOMYy uccienoBanuto PISA, mpusenem
srann ypoka «Oxcuasl». Ha »3ToM ypoke BO3MOXKHA WuHTerpamus cpaszy 4
€CTECTBEHHOHAYYHBIX MPEIMETOB (XuMHus, Onosnorus, reorpadus, pusuka). Tak Kak
oOyyaromuecs: yxe HMEIT JAOCTaTOYHbIe 3HaHWS 10 reorpaguu Ha TEMBbI
«Atmochepa»,  ¢uszuke  «llmotHOCTH»,  XumMuu  «OKcHIB»,  OHOJOTUH
«buonornueckoe 3HaY€HHWE BOJLI U €€ POJIb B KAUE€CTBE PACTBOPUTENS, B TMOI-
NEep>KaHUU U PEryJIMPOBAHUM TeMIEPATypbl», «JIpixanue», « DOTOCUHTE3» TO MOKHO
MPEJIOKUTH UM BBITIOJIHUTH 33/1aHus 110 Ty Tecta PISA.

[IpuMepbl BO3MOKHBIX 3a/1a4:

1) MakcumalibHYI0 IJIOTHOCTH Boja umeeT npu Temneparype + 4 C. Ilpu
OXJIQXKJICHUH JI0 3TOW TeMIEPATyphl OHA cxkumaetcs. [Ipu nanpHelieM MOHWKEHUN
TEMIIEPATYpPhI BOJA CHOBA pacuIupsieTcs, Noka He nepeiaet B aea. IIpu temneparype
HwKe +4, BoJla, MOCKOJIbKY OHa Jierde, 3aHUMAeT BEpPXHUE CJIOW Bojaoema. TasHue
JbJla U CHEra CBSI3aHO C OrPOMHBIMHM 3aTpaTaMu TEIIa, MO3TOMY IMPOIECC ITOT
MPOUCXOANT TocTenieHHo. Ha wcmapenne 1 kr Boawl pacxomyercs B 7 pa3 OoJbIie
SHEPruM, 4YeM Ha IuUiaBjieHue | Kr apja.

2) Kakoe 3HaueHue sl KUBBIX OpPraHMW3MOB, OOWUTAIONIUX B BOJE, UMEET
IJIOTHOCTH BOJIBI pU TemmnepaTtype Huke +40C?

3) CocraBbTe rpadmk 3aBUCUMOCTH TJIOTHOCTH BOJIBI OT TEMITEPATyPHI.

4) Kakoe 3HaueHue AJis KUTEICH IUIaHEeThl UMEET MOCTENEHHOE TastHUE Jibaa?
[12]

CucreMaTHyeckoe MCIIOIb30BAaHUE METOJAa KPUTHYECKOTO  MBIIUICHHS
pa3BUBaeT y OOydYaromMxcsi TBOPYECKOE, aHAJIMTHYECKOE, KOHCTPYKTHUBHOE
MBIIIJIEHUE, CIOCOOHOCTh CTaBUTh OCMBICIEHHBIE BOIPOCHI, BbIpabATHIBATH
pa3HOOOpa3Hble apryMEHThl, MPUHUMATh HE3aBUCHMbIC, IMPOJyMaHHBbIE pELICHUS.
Ocoboe BHHMaHWE B OTOM TEXHOJOTHUU VYACIACTCS Pa3BUTHIO CIOCOOHOCTH
«CIBINIATHY MHEHHE JPYTroro, COTJIAMATHCS WM OMPOBEpraTh €ro, 0OOCHOBBIBAS
CBOIO TOUYKY 3peHHsi. OJIHa U3 OCHOBHBIX LI€JIE TEXHOJOTHH Pa3BUTUS KPUTUUYECKOTO
MBIIUIEHUSI — HAYYUTh YYEHUKA CaMOCTOATEIIBHO MBICIUTh, OCMBICIUBATh,
CTPYKTYPUPOBATh M TepeaBaTh MHGOPMAIIMIO, YTOOBI IPYTUe y3HAJIU O TOM, YTO
HOBOE OH OTKPBUI 11 CEOI.
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Kputnueckoe MpIlieHHE TPEACTaBIsET COOOW NUCHUUIUIMHAPHBIA MOAXOA K
OCMBICJICHUIO, OLICHKE, aHAJIU3Y U CUHTE3y MH(POPMAIIMH, TOJYYCeHHOU B Pe3yJibTaTe
HAOJIIO/ICHMS, OMbITA, PA3MbIIIUICHUS] WM PACCYXKICHUS, YTO MOXKET B JaJbHEHIIeM
MOCIYKUTh OCHOBaHMEM K JEUCTBUSAM. KpuUTHUECKOE MBIIIJIEHUE 3a4acTyro
MpEANojaraeT TrOTOBHOCTh K BOOOPaKEHUIO WM MPUHATUIO BO BHHUMAaHHE
aNbTEPHATUBHBIX PEIICHUN, BHEIPEHUIO HOBBIX MJIM MOJIU(DUIIMPOBAHHBIX CIIOCOOOB
MBIIUICHUS W JCHCTBUN; MPUBEPKEHHOCTh K OPraHU30BAaHHBIM OOIIECTBEHHBIM
JNEUCTBUSAM M PA3BUTHI0 KPUTHYECKOTO MBIIUICHHS y Apyrux. IlepedyeHb OCHOBHBIX
HABBIKOB KPUTHYECKOI'O MBIIUICHUSI BKJIIOYAaeT HaONIOEHUE, WHTEPIPETAINIO,
aHaJun3, BEIBOJIBI, OLIEHKY, 0ObSICHEHUSI, MeTano3HaHue [13].

OCHOBHBIMM 3TanaMu ypoKa IIPH UCIIOJIb30BAHUU TEXHOJIOTMH «KPUTHYECKOE
MBIIIJICHUE) SBJISIOTCS 3TaIlbl BbI30BA, OCMBICIICHUS, PE(IIEKCUU.

[IepBbiii 3Tam - BbI30B. C 3TOr0 3Tana HauyuHaeTcs Kaxasli ypok. Ero 3agaun:
aKTyaJu3upoBaTh M O0OOIIMTH MMEKIIMECS Yy OOydJarouuxcsl 3HaHUs [0 JaHHOU
TeM€ WM TMpoOJieMe, BbI3BaTh YCTOWMYMBBIA HWHTEpPEC K M3y4aeMOW TeMeE,
MOTHUBUPOBATh YYEOHYIO JE€ATEIbHOCTh HIKOJIBHUKOB, MOOYIUTH OOYYarOIIUXCS K
akTUBHOW pabore Ha ypoke. Ha cramuu BbI30Ba C MOMOUIBIO Pa3IUYHBIX MPUEMOB
(vHaMBUAYyanIbHAs / MapHas / rpynmnoBas padoTa; MO3roBasi araka; MpOrHO3UPOBAHUE
coliep KaHusl; MPOOJIEMHbIE BOMPOCHI M T.A.) U paccka3aTb CBOMMHU CJIOBAMH O TOM,
YTO OHM 3HAIOT, BCEMY KJIACCY.

Bropoii stan — ocMmeicienue. Ha cragum ocMbIcieHus, Korjma oOydaeMblid
BCTyHaeT B KOHTaKT C HOBOM MHpOpManuend WiId UACSIMHU, 4YUTas TEKCT,
npocMarpuBas (puUiIbM, MPOCIHYIIUBAas JIEKIUH, OH YYUTCS OTCJIEKUBATH CBOE
NOHMMAHUE U HE UTHOPUPOBATh MPOOEIbI, 8 3alIUChIBAaTh B BUJE BOIPOCOB TO, UTO HE
MOHST JUIsl BBIACHEHHS B Oyaymiem. Kaxknapiii BbhICKa3bIBaeTcsi O TOM, Kak OH
J0Ta/1aJICsl O 3HAYEHUH CJIOB, KAKUE OPUEHTHUPBI IOMOIJIM €MY B 3TOM, UTO, HA000pOT,
cOuJI0 ero ¢ ToJIKy. TakoMy camoaHaau3y HYKHO 00s3aT€NIbHO YUUTh O0YyYaroInXCsl.

Tperuit stan — pednexcus. OH HampaBlieH HA: IEIOCTHOE OCMBICICHHE,
00001IeHre TOMydYeHHONW WH(OpMAaIMi, TPUCBOSHUE HOBOTO 3HAHUS, HOBOM
uHpopManuu  oOy4aroumucs, (opMHpOBaHHE y KaXIOr0 00ydYaromerocs
COOCTBEHHOTO OTHOIIEHUS K wH3ydyaeMoMmy Martepuany. Ha cramgum pedrexcun
oOy4JaronIrecs: pa3MbIIULIIOT O CBSI3M C TEM, YTO OHM y3HAJIM Ha YPOKE, 3aKperuisis
HOBBbIE€ 3HAHMS, AKTUBHO II€PECTPaUBAIOT CBOM NPEJICTABICHUS C TEM, YTOOBI
BKJIFOUUTh B HUX HOBbIE MOHATHS. JKUBOM OOMEH HACSIMU MEXAY 00ydarouuMucs
JaeT MM BO3MOYKHOCTh II03HAKOMHUTBCA C pa3HbBIMU TOYKAaMHU 3pPEHHS, YUUT
BHMMATEIbHO CIYIIAaTh TOBApPHINA, U APTyMEHTHPOBAHO 3allUIIATh CBOE MHEHHE.
[locnenusist cranust pediiekcuu MoJpa3yMeBaeT MUMEHHO TBOPYECKOE MPUMEHEHHE
MOJIYYCHHBIX 3HAHWI, HABBIKOB, yMeHUM. M, Takum oOpa3om, peanusyercs emie oJuH
KpuTepuil 3(PPEeKTUBHOCTH WHHOBALIMOHHOTO Tpolecca, (GOpMUPYETCS JIMYHOCTD,
crioco0Hasi K HepephIBHOMY O0Y4EeHHIO, caMoo0pa3oBanuio [ 14].

KpuTtnueckoe MbIlIUIEHHE HAYMHAETCS C BOIPOCOB U MPOOJIEM, a HE C OTBETOB
Ha BOIPOCHI mpenogaBarens. YeloBeK HYXKIAeTCd B KPUTHYECKOM MBIIIJIEHUH,
KOTOpPOE€ IOMOTAET EMY KHUTbh CPEAH JIFOJIEH, COLIMAIN3UPOBATHCS.

Tabnuna 18 — Meroanueckue nprueMbl KPUTUYECKOTO MBIIUICHUS:
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CTpyKTYypa TEXHOJIOTHH YPOKA
«Bb130B» «OcMBbICIeHHE) «Pedaexcus»
- aKTHBU3alMs  HMEIOLIUXCA | -  IOJy4YEeHUE  HOBOW | -  pa3MbIIUICHHUE,
3HAHUU; uH(popMaIuy; POXKIEHUE  HOBIO
- npoOyXAeHue HHTepeca K | -MOoJAepKaHue HHTEpeca | 3HAHMUS;
MOJIY4YECHUIO HOBOH | K TEME; - IMOCTAHOBKA
uHdOopMaIuu; - KOPPEKTHUPOBKA | YYEHUKOM HOBBIX
- IMOCTAHOBKA YYEHUKOM | YYCHUKOM 1esneit ooydeHus;
COOCTBEHHBIX IIEJICH MOCTABJICHHBIX LIEJIEN - IUIAHUPOBAHHPE
HA NEPCIECKTUBY

Br130B:

[TapHasi Mmo3roBasi aTaka, rpyIIoBas MO3roBas araka, padoTa C KIIOYEBbIMU
TEpPMUHAMHU, TIEPEBEPHYTHIE JIOTUYECKHE LeNu (CBA3aTh IOCJIEI0BATENbHOCTh
AJEMEHTOB MHGOpMAIlMd B HYXKHOW IOCIEI0BATEILHOCTH), CBOOOJHOE MHCHMO
(3amaércst Tema, a crnoco0 BOIUIONICHUS - HET; MUIINUTE BCE, YTO MPUXOJIUT B TOJIOBY:
ATO MOKET OBITh CBSI3aHHBIA TEKCT, WJIM OTIOPHBIE CIIOBOCOYCTAHHWS), pa3OMBKa Ha
KJ1acTepsl (MOCTpoeHue Jororpada-BolaeieHne 0JIOKOB UeH ).

OcMbIcnieHue:

MapxkupoBouHas Ta0iauIa. ITOT METOAUYECKUN MPUEM H3BECTCH KaK MHCEPT.
OH 1o3BOMSIET OO0yYaromEeMycsi OTCIEKHBATh CBOE TIOHMMAaHHUE TPOYUTAHHOTO
TeKCcTa. TeXHUYECKH OH JIOCTATOYHO MPOCT:

+ - HOBasg mH(popManus, + ! - o4eHb IIeHHas WHdOpMAIUs, - - Y MEHS IIO-
Ipyromy, ? - HE OYCHb IMIOHATHO, 5 YIUBIIEH.

Texnonmornueckuii mpuemM «HHCEpPT» AenaeT HArasIHBIM POIEeCC HAKOTIICHUS
uH(pOpMAITUH, TTyTh OT «CTApOTO» 3HAHHS K «HOBOMY». BaKHBIM 3Tamom paboThI
CTaHET 00CYKJICHUE 3aMuncel, BHECEHHBIX B Tabuiry 19.

Tabnuna 19 - Texnonornyeckuii npuem «MHCEpT»

«V» «+>» «=» «?»

ITocTaBeTe «?» HA
ITOJISIX, €CJIN TO,
YTO BBl YATACTE,

[TocTaBbTe «- »
(MuHYyC), €clit TO,
YTO BbI UUTAETE,

[ToctaBbTe «+»
(Tutroc) Ha MoJsX,
€CJIH TO, YTO BBI

IToctaBbTe «Vv» (1)
Ha MOJISIX, €CJIH TO,
YTO BBl YHUTAECTE,

COOTBCTCTBYCT YHUTACTEC, ABIACTCA IIPOTHUBOPCYUT HCIIOHATHO HJIHM XC
TOMY, 4TO BbI JJIs1 BaC HOBBIM TOMY, YTO BEI YK€ BBI XOTEIU OBl
3HACTC NN SHAJIU UK AyMaJIk, | IIOJIYYUTb Oomee
AyMmaiu, 41O qTo0

3HACTC.

«V»  «+» «?»

[TocTraBbTe «v» (1a) HA TOJISAX, ECIIU TO, YTO BBl YUTAETE, COOTBETCTBYET TOMY,
4TO BBl 3HAETE WM AyMajHd, 4To 3Haere. [loctaBbre «+» (ILIHOC) HA MOJISAX, €CIIU TO,
YTO BBI UHNTACTC, ABJIACTCA AJId BaC HOBBIM HOCTaBBTe «=» (MI/IHYC), €CJIN TO, UYTO BBI

YUTACTC, IIPOTUBOPCUUT TOMY, YTO BbI Y7KC 3HAJIN WK AYMAJIH, YTO IToctaBbTe «?%»

«L=»
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Ha TIOJISX, €CIM TO, YTO BbI YUTAETE, HEMOHSATHO WJIHM K€ BBl XOTEIH OBl MOIYYHTH
ootee

Crpaterus «bopToBOii )KypHAID) - OJIUH U3 BUIOB aKTUBHOT'O METOJIa, KOTOPHIi
MIOMOTaeT yYEHHUKaM B TIOJIHOM MEpe CaMOCTOSATEIBbHO YCBOUTH HH(OPMAIIHIO.

Ta6muna 20 — bopToBoit xkypHa

bopTtoBoii :KypHaJ
HN3BecTHass uHpOpMaLMs U HoBast unpopmanus
NPEANOJI0KeHHU S
UT0 MHE U3BECTHO MO TAHHOW Teme? YTO0 HOBOIO 5 y3HAJ U3 TEKCTA?

[IpuBeneM mnpumep U3 ypoka Xxumuu B 9 kiacce Ha TeMy «OcoOeHHOCTH
OpraHUYECKUX BEIIECTB» B pazneiic «BBemeHne B opraHnueckyro xumuio». Ilocie
nmpouteHus: maparpada W 3amoJHEHUs «OOPTOBOTO JKypHaia» oOydaromuecs
OTBEYAIOT HAa BOMPOCHI YUHUTEIIS, HAITPUMED:

Bompoc 1. Kak B npeBHOCTM moiiydanu opraHudeckue BemectBa? I[louemy
JTAHHBIE BEIIIECTBA HAa3BaJIu OPraHUYECKUMHU?

OtBet. Bee oprannyeckuie BelecTBa MoIy4yaid UCKIIOYUTEIBHO U3 IPOIYKTOB
KUZHEAEATEIbHOCTA PACTUTENIbHBIX U KUBOTHBIX OPTaHU3MOB WM B PE3YJIbTaTE UX
nepepaboTku. OTCroAa U MPOU3OILIO Ha3BaHUE «OPTaHUYECKUE BEIIECTBAY.

Bomnpoc 2. Uto uzyyaeTt opranndyeckas Xumus?

Otser. Pazmen xumuu, KOTOpPBIA M3y4aeT OpPraHMYECKHE BEILECTBA, CTAJIH
Ha3bIBATh OPraHUYECKON XUMHUECH.

Bomnpoc 3. Kakoit xumuyeckuii 3JieMeHT B 00s3aTEIbHOM MOPSIAKE BXOAUT B
COCTaB OPraHUYECKUX BEIIECTB?

OtBet. B cocTtaB Bcex OpraHMYECKUX BEIMIECTB BXOAMT XMMHUYECKHI 31€MEHT
YTIIEPOLI.

Bomnpoc 4. Kakoe ernie M0XHO J1aTh ONPEAEICHUE OPraHNYeCKON XUMUN?

OtBet. Oprannueckasi XuMHUs — 3TO XUMUS COEIMHEHUI yTriepo/a.

Bompoc 5. IlomuMo yriepoga Kakoul XMMHYECKUN AJIEMEHT BXOIUT B COCTaB
OpraHUYECKUX BEIECTB?

Otser. IloMuMO yriieposa B COCTaB BCEX OPraHUYECKUX BELIECTB BXOIUT
XUMUYECKUI 3JIEMEHT Boxopod. Moryt eme BxoauTe O, S, N U apyrue 3JeMeHTHI
(HamMcaTh 3HaKW XMMHUYECKHUX 3JIEMEHTOB Ha JIOCKE).

Bompoc: IlpuBenure nmpumepsl U3 KU3HHU, KOTJA MPOUCXOAMUT PA3IOKEHUE
OpraHMYECKHUX BEIIECTB, T.e. MX oOOyriauBaHue. Hampumep, 9TO NPOUCXOAUT C
MPOAYKTaMH, COJIEPKALTUMH Kpaxmai, Oeok?

Oteer: OOpaszyercs yrosib. Eciu mepexapuTh KapTOIIKY, OJaabH, OJIMHEI,
XJ1e0, MPOUCXOAUT OOYTIMBAaHUE KpaxMalia, BXOSIIETO B COCTaB KapTodemst U MyKH.
[Ipu moaropanum sui Wik Msica OOyriauBaeTcs O€NOK, cColepiKalluicss B ITHX
IPOIYKTax.

Bomnpoc: UYto mpou3oHAeT, €ciM Ha pPacKaJ€HHYK) CKOBOPOAY IMOJOXKHUTh
MIOBAPEHHYO COJIb, caxap?
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OtBer: Caxap HayHET IUIABUTHCS, a I[IOBapE€HHAas COJIb OCTaHeTca 0e3
U3MEHEHUH.

Bompoc: Kak Bbl 1ymaete, nmoyemy rnoBapeHHas COJib U caxap BEAyT ceOs mo-
pa3HOMY MpH HarpeBaHUU?

OtBer: JlaHHble BelIECTBA HUMEIOT pPa3HOE CTPOEHUE KPHUCTAILUTMYECKUX
PELIETOK.

Pednexcus

Cramus Pednexkcus (ocMbicienne, poxkaeHue HoBoro 3HaHUs). CUHKBEHH,
3cCe, JAMCKYCCHS, KPYIJIBIA CTOJ JalT TBOPYECKHE, HWCCIEAOBATEIIbCKUE WM
MpPaKTUUECKHE 33JaHHsI HAa OCHOBE M3YYEHHOW HMH(OPMALUU, COOTHOCST «HOBYIO»
MHPOPMALIMIO CO «CTapoil»; WCHOJB3Yys 3aJaHus, IMOJy4YeHHbIE Ha CTaJuu
OCMBICIIEHUs1, 0000111ast MOTYyYEeHHYI0 HH(OPMAITHIO.

CocTraBneHue BOINPOCOB BBICOKOIO TOPSJAKA ITOMOraer JIydlle IIOHSTh
IPOYUTAHHBIN TEKCT, ONPEACIIUTh UACI0 U OCHOBHYIO MBICIIb, BBIIECIUThH KIHOYEBbIC
cinoBa (tabmuua 20). IIpaBuibHO TOCTABICHHBIA BOMPOC YYUT OOYHArOUIUXCS
ClIyuiaTb ~BHUMATEIbHO, MBICIUTh M  PAcCyXJaTh. YUHUTEIO HEOOXOAMMO
HCTIOJIL30BaTh BOMPOCKI KaK CPEICTBO 00yUeHUs1 00yJaronierocs Ha ypoke [15].

Ta6numa 21 - CocraBiieHre BOIIPOCOB

Bonpochbl HU3KOT0 MOPSIAKA MBIIIEHUSI Bonpochl BEICOKOT0 MOPSIAKA MBIIIIEHUSI
Kro...? OObscHuTe, IOUEMY...?
Yro...? [Touemy, BBl fymaere...?
Kornma...? B uém paznuuue ...7
Kak 3Bats...? [Ipenmonoxwure, uro Oynuer, eciu ...7
bouto nm...? CornacHsl Jif BHI ...7
BepHno 1 ...?

Keic-cTaau

Keiic-texHomorust  (keiic-or aHrja. case — Ciydaid, OOCTOSITEILCTBO)
CIOCOOCTBYET pa3BUTHIO HABBIKOB aHAIM3a W KPUTUYECKOTO  MBIILICHHUS,
JEMOHCTpALMK Pa3INYHbIX NO3UIMi. Ero oTianunTenbHas 0COOEHHOCTh — OMUCaHUe
npo0JIEeMHOH cUTyalli Ha OCHOBE (DaKTOB U3 peasibHOM Ku3HU [16].

Meton sBiS€TCS TEXHOJIOTHEH KOJUIEKTUBHOTO OOy4YeHHUs, BaKHEHIIHe
COCTABJISIFOIIME KOTOPOM — paboTa B TpyIIe W B3aWMHBIM 0OMEH HHQOpMaIUeH;
MHTETPUPYIOT B ce0e TEeXHOJIOTMU Pa3BUBAIOIIEIO OOYUEHHs, BKJIOYAs MPOLETypHI
WHAUBUAYAIbHOTO, TPYIIOBOIO M KOJUIGKTMBHOIO pa3BUTHS, (HOPMHUPOBAHMS
MHOT000pa3HbIX JIMYHOCTHBIX KAY€CTB 00yYaeMbIX.

Keiic MeTon mo3BOMSIET IEMOHCTPUPOBATH AKaJAEMHYECKYIO TEOPUIO C TOUKHU
3peHUs pealbHbIX COOBbITUS. OH TO3BOJISIET 3aMHTEPECOBATH OOyYarOUIUXCs B
M3Y4YEHUU MPEIMETA, CIIOCOOCTBYET aKTUBHOMY YCBOEHHUIO 3HaHUN U HaBBIKOB cOOpa,
00pabOTKM M aHanu3a HH(pOpMalUHU, XapaKTEpU3YIOLIEH pa3IuyHble CUTYallUH.
«Xopomuid Kercy», Kak MpaBUIo, YUUT UCKATh HETPUBHAIBHBIE MOJXO/IbI, TOCKOJIBKY
HE UMEET €IMHCTBEHHO NPABUIIBHOTO PEIICHHUS.

201



B kauecTBe npumMepa pacCMOTPUM HECKOJIBKO BAPUAHTOB NMPUMEHEHUS KEHCOB
Ha YypOKax XMMHMHM B pa3HbIX KJJaccax MO pa3HbIM TeMaM. YYUTEIb MOXKET
UCIIOJIb30BaTh UX, IOCTPOUB YPOK IO CBOEMY IUIAHY.

Kelic ypoka B 8 ki1acce npu u3ydeHun TeMbl «Bo10poa U €ro CBOMCTBAY.

Pemenue kerica:

1. O3HaKOMJIEHHUE C CIO)KETOM.

«Bopmopoa — TomuBo Onmkaniero OyAaymero» - KMEHHO MOJT TAKUM JIEBU30M
MIPOXOJHUT BHEAPEHHE IBUTATENIC BHYTPEHHEro cropanusi motpedsstomero H, B
aBTOTPAHCIIOPTE. YKE€ JAaBHO BOJOPOJHOE TOIUIMBO 3aHUMAET JIMIUPYIOLIYIO
MO3UIIUIO CPEAM MPOUYUX aJTbTEPHATHBHBIX HCTOYHUKOB HEPTUH, Oiarogapsi MHOTHM
CBOUM YHHKAJbHBIM CBOMCTBAM: SKOJOTUIHOCTb, OOJBIINN KOIDPHUITUEHT TOJIC3HOTO
JICHUCTBUSA 110 CPABHEHUIO ¢ OCH3WHOBBIM U TU3ETHHBIM TOTIJTHBOM.

«Ecmu  Bomopox o0iamaeT TaKMMH  UyACCHBIMH — XapaKTEPUCTUKAMH, -
BOCKJIMKHMTE BBI, - I[IOYEeMY K€ €ro TMpPaKTUYEeCKH HEe UCIOJIb3YIOT Ha
ABTOTPAHCIIOPTE?.

2. [IpoGnematu3anuss — y4€HUKH JTOJDKHBI HAUTH MpoOJieMy: TOYeMY BOJIOPOJT
HE UCIOJIb3YIOT KaK TOILJIUBO.

3. ®opmynupoBaHue MPoOJIEMbl: BOJOPOJAHOE TOIUIMBO 3KOJOTUYECKH YHUCTOE
M DKOHOMMYECKH BBIFOJHOE, TOI/Ia IMOYEMY IPOMBIIUICHHOCTh HE MPOU3BOIUT
MAIIIUHBI ¢ BOJIOPOJIHBIM JIBUTATEIIEM.

4. BeiiBHKEHHE TUIIOTETHYECKUX OTBETOB Ha IPOOJIEMHBIM BOIIPOC (MO3TrOBOM
IITYPM BHYTPH MaJIbIX TPYIIII).

5. TlpoBepka rumoTe3 Ha OCHOBE MH(MOPMAIIUU CIOKETa U JPYTUX JTOCTYITHBIX
MCTOYHMKOB (rpymmoBas pabora). HeobOxomumo mnpegocTaBUTh OO0y4YarOIIUMCS
BO3MOXHOCTh HCIIOJB30BATh JIOOYIO JTUTEPATYPY, YUSOHUKH, CIIPABOYHUKHU.

Yyutenb npenocTaBiseT pacnedyarkd ¢ UHPopMaluei, 00beM KOTOpOH He
JIOJDKEH MPEeBBIIATh 1 cTpaHuiibl. PaboTa MOXeT UATH 10 Y4eOHUKY.

6. [Ipezenranus pemenus. He 6onee 3 MUHYT Ha rpymnmy.

7. Pednekcus xona pemieHus keiica. Bonpockl yuuresns.

B ycnoBusx oOHOBJIEHUSI coliepKaHUsl 0O0pa3oBaHUsl MPOOJIEeMHOE OOydYeHUE
ABJISIETCSI OCHOBHBIM METOJIOM COBPEMEHHOM MIKOJIbI. [IpoOremMHoe o0yueHue — 31o
MOJETh OOy4YeHMs, TpU KOTOPOH YUHUTEIEM OpPraHW3yeTCs OTHOCHTEIHHO
CaMOCTOSITENIbHAsT TIOMCKOBasi JEATENbHOCTb. B Xome J3TOHM  JEATEIBHOCTH
oOydJarolyecss yCBauMBAaIOT HOBBIE 3HAHUS, YMEHUS U Pa3BUBAIOT  OOIIHE
CIIOCOOHOCTH, a TaKXK€ MCCIIEIOBATEIbCKYI0 aKTUBHOCTH, (DOPMUPYIOT TBOpPUECKHE
YMEHHUS.

dopMamMu perieHus: MpoodIeM MOXKET ObITh: JUCKYCCHUs, MPOOJIEeMHas JIEKIuS,
npoOJIeMHBIE 3a/1a4 U 3aJIaHUs, UCTOPUUECKHUE TOKYMEHTBI, TEKCTHI U AP.

Hampumep,  yuuTenb  CcTaBUT  HpoOJeMy:  allOMUHAA  —  caMbId
pactpoCTpaHEHHBIN MeTaJlI Ha 3eMJyie (Ha ero JOJ0 MpUXoauTces Ooisee 8% 3eMHOM
KOpBbI), @ B TEXHUKE OH CTajl MPUMEHITHCA CPAaBHUTEIbHO HelaBHO (Ha [laprkckoi
BbICTaBKE 1855 TI. alOMUHUN NEMOHCTPUPOBAICA KaK CaMblil PEAKUN MeTalll,
KoTopbli cromn B 10 pa3 gopoxke 3omo0ta). [louemy? OOyuaromuMes npeagaraercs
npoOjemMa, U OHU €€ PacCMaTpUBAIOT C MO3UUMH PpPa3HbIX CHEUAIHCTOB. YPOK
MPOBOAUTCSA B BHjE auchyTta. Kiacc neauTcs Ha TpU TPYyHIbL: HEpBas rpymnmna —
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HE3aBHCUMBIE IKCIEPTHI, BTOPasi — CTOPOHHUKHU AJIFOMUHUS, TPEhs TPYIINA YYACTHUKU
cropa.

OcyiecTBiieHHe MPOOJIEMHOr0 OO0y4Y€HHsS BO3MOXKHO TMPU  CIEAYIOLIUX
YCIIOBHSIX:

— HaJM4ue MpoOJEMHON CUTYallUK;

— TOTOBHOCTh YYEHHUKA K MIOUCKY PEIICHUS;

— BO3MOXHOCTbh HEOJJHO3HAYHOTO ITYTH PEIICHHUS.

[Tpumep: Tema «PacTBOpUMOCTB BEIECTBY», 8 KJIacc.

Bomnpoc: Kak Binusier temmepaTypa Ha pacTBOPUMOCTH TBEPJbIX BEIIECTB B
BOJIE:

U3 TOBCEJIHEBHOM >XM3HM YYEHUKH 3HAIOT O PACTBOPUMOCTH caxapa B BOJE
pa3HON Temmeparypbl. YUEHUKU (GOPMYIHPYIOT MPEANOI0KEHUE: TIPHU MOBHIIICHUH
TEeMIEPaTypbl PACTBOPUMOCTh TBEPIBIX BEIIECTB B BOJI€ IMOBBIIACTCA. YUHUTEIb
CO3JaeT CUTYyalUI0 HEOXKUIAHHOCTH, COOOUIUB pedsitaM (akT, YTO PacCTBOPUMOCTH
NaCl ot Temneparypsl NPaKTUYECKH HE 3aBUCHUT U MpeJiaraet 3TO MpoAeiaTh 10Ma,
B35IB BOJy pa3HOM Temmeparypbl. 371ech ymecTeH Bompoc: Kak Hajmo M3MEHHTH
TEMIIEpaTypy HACBHIIICHHOW caxapoM CIaJKON BOJbI, YTOOBI OH ObLJI MEHEE CIIAJIKUM,
u HaoOopot? Ilocne Toro, kak yudeOHas mpodiieMa OCo3HaHa W C(hOpMyIUpOBaHa,
HACTYyIAET CIEIYIONIUM 3Tal YpoKa — MOUCK peleHus] yueOHOH TpoOIIeMBbl.

B ycioBusix 0OHOBIEHHOrO cojepKaHus OOpa30BaHMsI MPUMEHEHUE METOJa
KOJUTa0OpAaTUBHOTO OOY4YEHHsS Ha YpPOKax XHUMHUHM OOYYalOIUMHUCA Pa3BUBAIOTCS
COI[MAJIbHO U YMOILIMOHAIBHO, TOCKOJIbKY BBICIYIIMBAIOT PA3JIMYHbIE TOUKU 3PEHUS U
BBIHYIE€HbI BBIPAXKATh U 3aIlUILIATh CBOU UACH.

KonnaboparusHoe o0yuenue (00y4eHHEe B COTPYAHHUYECTBE) - NEAaroruuecKuit
MOAXO0J B TMpENnojaBaHUM W OOYYEeHUM XHUMHH, KOTOPBIA MPEACTABISIET COOOM
IPYNIOBYI0 paboTy O0ydaromuxcs AJisi pelieHus: NpoOJieMbl, BHITIOJHEHUS 3a1aHUs
WJIU CO3/IaHUsI Kakoro-inbo npoaykra [17].

CoTpyaIHUYECTBO B Ipynnax COACHCTBYET Pa3BUTHIO CIEAYIOLIMX ACIEKTOB
JMYHOCTH: COIMAJILHOM, TII03HABAaTEIbHOM M ASMOUMOHaIbHOM. Hambospmas
3 PeKTUBHOCTL 00pa30BaTENBLHOTO MPOIECCa JOCTUTACTCS TPU  HUCIOIb30BaHUU
METOMK aKTUBHOTO OOY4YEHHsI, KOrJJa BCE YYACTHUKU OKa3bIBAIOTCS BOBJICYEHHBIMH
B IIPOLIECC ITO3HAHMS.

Hanpumep, tema «Ilomyduenune metaiosy, 9 kiacc.

[Iporpamma u3ydeHust moyy4eHus: MeTauioB. B mapax:

1. CxaxxuTe cBOeMy cocely IO MapTe CJlIOBa, KOTOPbIE BbI 3alMCaid, YTOObI
onucaTh MCClieyeMble METaJUIbI (2 MUH. )

2. EcTb 1111 c1ioBa, KOTOpBIE ONMUCHIBAIOT CBOMCTBA BCceX MeTaiIoB? (1 MuH).

3. Tlogymaiite o mpojenaHHOW paboTe Ha MPOILLJIOM YPOKE IO HU3YyUYEHHUIO
oO011el XapaKTepUCTUKU MeTAILIOB (1MuUH).

Teneps NprcoOEeAMHUTECH K APYTrO Mmape:

4. Tlopenutech naGopManuei (2 MuH).

5. IlomsblTaliTech PEeMIATh, MOYEMY METAILIBI OTIMYAIOTCS OT HEMETAJIOB?
(2 MuH).

6. HazoBute mectopoxaenus metaisioB B Kazaxctane u oObsICHUTE MPOLIECCHI
ux 100b19u? (5 MuH.)
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Bcewm knaccom:

7. Kak BiusieT 100bIYa METAIJIOB Ha OKpykarotyto cpeny? Oocyaute (3 MuH.)

8. Matepuaiibl paciupsitorcs. MOXeT JId 3TO co37aTh po0sembl? (4 MUH.)

Baxueiimmu 3amayaMu  OOy4eHHS] XMMHHM B YCIOBHUSIX OOHOBJIEHHOTO
coziepkaHusi 00pa30BaAHMUS SIBISIOTCS:

- pa3BUTHE YMEHHI MpuoOpeTaTh M NPAKTUYECKU HCIOJIb30BaTh 3HAHUS,
HaOmogaTh M OOBSACHATH XUMHUYECKUE SIBJICHUS, TMPOBOAUTH XUMHUYECKHM
HKCIIEPUMEHT M PacueThl Ha OCHOBE XMMHUYECKHX (POPMYJI BEIIECTB M ypPaBHCHHM
XAMUYECKUX PEAKIIHI;

- CO3JIaHMe YCJIOBHUM JUIsl pa3BUTHUS TBOPUECKHUX CIHOCOOHOCTEH 00yuaroumxcs
B IIpOLECCE YCBOCHHUS XHMMYECKUX 3HAHUM M TNPOBEACHUS XUMHUYECKOTO
AKCIIEPUMEHTA, JJII CAMOCTOSITEIIBHOTO MPUOOPETEHUs HOBBIX 3HAHWM 10 XWMHH B
COOTBETCTBUH C BO3HUKAIOIIUMHU KU3HEHHBIMU OTPEOHOCTIMHU.

B 3T0i1 cBsI3K Ha ypokax JIabOpaTOPHBIX OMbITOB U MPAKTUYECKUX PAOOT OYEHb
s dexTuBHO OyneT npuMeHenue nporpammbl STEM-o0pa3oBaHnus.

Cerogusi Bo MHorux crtpaHax noHsitue STEM-oOpazoBaHue BcE aKTHUBHEE
BHEJpSIETCS. B pa3juM4Hbie 0O0pa3oBarelibHble MporpaMmbl, co3gatTcs STEM-
LEHTPbI, TPOBOJATCA MEKIyHAPOAHbIE KOH(DEPEHIIUHU 110 3TOMY HAPABJICHHUIO.

STEM- oiuH 13 OCHOBHBIX TPEHJIOB B MUPOBOM 0Opa3oBaHuu: S — science, T
— technology, E — engineering, M— mathematics, uiau: ecTecTBEHHbIE HAYyKH,
TEXHOJIOTHSI, WHXXEHEPHOE HCKYycCTBO, MmareMartuka. STEM-ypoku MOCTENeHHO
(GOpMHUPYIOT Y MIKOJBHUKOB (DYHJaMEHT MOHUMAHMS €IUHCTBA MHGOPMAIIMOHHBIX
MIPUHITUIIOB CTPOEHUSI U (YHKIIMOHUPOBAHUS CaMOYTIPABIIIEMbBIX CUCTEM Pa3JIMYHOM
IIPUPOJIBL, IIPOLIECCOB YIPABJICHUSA B IPUPOLE, TEXHUKE, COLIUYME.

[Iporpammer STEM 1s o0y4aromuxcs pacCUYUTaHbl TAKKE HA YBEIMUCHUE UX
MHTEpECAa K CBOUM PETYJSIPHBIM 3aHATUsM. Hanpumep, Ha ypoKax XMMHHM H3y4arOT
JBHKEHUE JJIEKTPOHOB B aTOMAaX, M3rOTOBJIMBAIOT MOJIEJIEH aTOMOB.

OOyuyaromMcesi He BCeraa JIETKO YJAeTcsl OHATh TEPMHUHbBI, KOTOPbIE OHU HE
BUJIAT WM HE cablaT. Hanpumep, NpUuHUMATh WIH TEPATH 3JEKTPOHBI, 00pa30BaHUe
noHoB. B 3anatusx STEM onu, npoBons pa3BiieKaTeNIbHbIE YKCIIEPUMEHTBHI, JIETKO
MOTYT MOHSTh 3TU TEPMHUHBI.

STEM-o0pa3zoBanue ¢ TOMOIIbIO TMPAKTUYECKUX 3aHATUN JIEMOHCTPUPYET
oOy4JaronMMcsl IPUMEHEHUE HAYYHO-TEXHUUYECKUX 3HAHUU B peasibHOM *u3HH. Ha
KOKJIOM YpOKE pa3padaThiBalOT, CTPOAT M Pa3BUBAIOT MOJETU COBPEMEHHOM
nHIycTpuu. OHU U3Y4arOT KOHKPETHBIA MPOEKT, B PE3YJIbTATE YErO0 CBOMMHU pyKaMu
CO3/Iat0T MPOTOTHUI peaabHOro mpoaykra [18].

XHUMUYECKHE 3araJiIki OY€Hb XOPOILO MCIOJIb30BATh MPU 3aKPEMIEHUNU HOBOTO
Marepuana, Ha o0oOmamImux ypokax. Mcrnons3yercs oHM B Urpax M TPYHIIOBOM
paborte, a Tak)Ke Kak MpoOJIeMHbIE 3a/1aHUsI, KOTOPble TPEOYIOT 3HaHUS (DaKTUUECKOTO
MaTepuana, Mpu CaMOCTOATEIbHOU paboTe ¢ Y4eOHHKOM, TJ€ HAXOAAT Pa3rajky H
nosicieHuss. OJHOBPEMEHHO HY)XHO OTrajarb 3arajky, HO W OTBETUTh Ha
COOTBETCTBYIOIIME Bompockl. Hanmpumep, 3araaku o merauiax. Bompocsr: «I'ne B
MIEPUOJINYECKOM CUCTEME HAXOAUTCA HTOT Mertaui? B kakoi rpymme, Kakou
noarpynne? KakoB ero nopsnakoBslii HOMep? Kakue meTamibl BXOAST B COCTaB
JAHHOM TPYIIBI?».
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JInst COBEpIIEHCTBOBAHUS 3HAHWWA O OTAEJIBHBIM BONPOCAM TEMBI MOKHO
UCIIOJIB30BaTh HAa YPOKax XUMHUHU, METOJ aHAJIOTMUA. B OCHOBE AHAJIOIMM JIEKHUT
cpaBHeHue. Eciau oOHapyKUBaeTCsl, 4TO ABa WM Oojee OOBEKTOB UMEIOT CXOJHBIE
IIPU3HAKH, TO AEJIACTCSA BBIBOJ U O CXOJCTBE HEKOTOPBIX APYTHUX IPU3HAKOB.

Hanpumep, oOydaromuMmcsl MmpeiararoTcsl 3aJlaHusl Ha CPaBHEHUE CTPOCHUS
atoMoB 2yieMeHTOB Ne® u Nol6; Nell um Nel3; Nell u Nel7. Ilpumepnl mogoOpaHbl
TakuM 00pa3oM, YTO OOydYaroluecs CMOTYyT HE TOJIbKO IPOBECTH CpaBHEHUE
CTPOEHHS aTOMOB 3JIEMEHTOB, HO U MOIBITATHCS CAEJIATh BBIBOJ O 3aKOHOMEPHOCTSIX
M3MEHEHUS CBOMCTB aTOMOB 3JIEMEHTOB 110 IPYIINE U [IEPUOY.

[IpuMmeHeHre aHaJOTUU COCOOCTBYET HCIIOJIB30BAHUIO MOJYYEHHBIX 3HAHMM,
JaeT BO3MOXHOCTb IPOYHO YCBOUTH y4ueOHBIH MaTepuai, T. K. IPUEM aHaJIOrHU
4acTo 00ecreynBaeT MBICICHHBIM MEPEHOC U3BECTHBIX 3HAHUM U YMEHHI B HOBBIE,
HECTaHJAPTHBIE YCIIOBHS. OTO MPOUCXOAUT TOI/A, KOTJa H3y4aeMble SIBJICHHUS
CPaBHUBAIOTCS C PAHEE U3YUYEHHBIMHU MOHATUAMH [ 19].

[Ipy “3ydyeHUN IIKOJBHHUKU YacTO MOJB3YIOTCA aHanorued. OHU yKe 3HAIOT,
YTO HET CMBICJIA MCCIIEIOBATh Ka)Jbli M3BECTHBIA 3JEMEHT U €ro COeAMHEHUsS B
oTnenbHOCTH. llepuonuueckuii 3aKOH W TMEPUOAMYECKAs CHUCTEMAa XHMHYECKUX
snemeHTOB JI.J.MeHnmeneeBa mo3BoIsIOT HCCIICAOBAThH B IIOJJTHOM 00bEME JIUIIb OJUH
HayaJlbHBIA 3JIEMEHT TIJIaBHOM MOATPYMIBI U €ro COECAUHEHUs, YTOObl aHAJIOTHUU C
OTUM DJIEMEHTOM U €ro COEAWMHEHUSMU MOXHO ObUl0 OBl JaTh OOIIYIO
XapaKTEPUCTHKY BCEM JIEMEHTAM M UX COCIMHEHMSIM B 3TOW MOATPYIIIIE.

Hcrnonb30BaHuEe aHAJIOTMU AAET BO3MOXKHOCTh CHadajla PacCMOTPETh COCTaB,
CTpoeHHe U (U3NYECKHUE CBOMCTBA Ha NpHUMEpPE OJHOIO — JABYX Haubosee
XapaKTEPHBIX TOMOJIOIOB, & 3aTEM CIPOTHO3MPOBATh CBOMCTBA BCEX COCIMHEHMM
TOMOJIOTUYECKOTO psiia. YCTaHOBJIEHHME CBA3€H IIO3BOJIIET BBIBECTH OOLIYIO
dopmyny. Takoli moaxon, MOXXKHO MPUMEHATh B 9 Kiacce NpU HU3YyYEHUH BCErO
paszgena «YrieBoas» M Tembl «CnupTel». B panpHEdmeM, mo Mepe HAKOIUIEHUS
3HAHUI HOBBIE KJIACCHI COEIMHEHUI TOHUMAIOT C UCIIOJIb30BAHUEM TOMOJIOTHYECKUX
PSAIOB U IAIOT XapaKTEPUCTUKY OTIIEIbHBIM MPEICTABUTEIISAM.

[To aHanorum ¢ roMOJOTMYECKHM PSIIOM MPEAENbHBIX YII€BOAOPOJOB, 3HAs
rOMOJIOTHYECKYI0 pa3HocTh CH2 Kak MOCTOSIHHYIO BEJIMYHMHY U TO, YTO T'OMOJIOTH
MMEIOT CXOJICTBO B XMMHUYECKOM, 3JEKTPOHHOM, M NPOCTPAHCTBEHHOM CTPOECHUH,
pebsiTa MOTYT CaMOCTOATEIBHO COCTABIIATH O0IIHE (POPMYITBI TOMOJIOTHYECKUX PSAIOB
OpraHUYeCKUX COCIMHEHNH Apyrux Kiaccos. Hampumep:

Metan CH4 (CH4 )

stan C2H6 (CH3- CH3)

nponan C3H8 (CH3-CH2- CH3)

oyran C4H10 (CH3-CH2- CH2- CH3)

nentad C5H12 (CH3-CH2- CH2-CH2- CH3).

[Ipn BBINOTHEHUM 3aJaHUM, TPEOYIOIMX OT Y4YallUXCS HWHTEHCUBHOMN
YMCTBEHHON palOThl, B MAaKCHUMAaJbHON CTENEHH HCIOJIb3YETCS MPOU3BOJIBHOE
BHUMAaHUE, a TpeOOBaHUS K 00BEMY BBIMOJIHIEMON pabOThl MOCTENIEHHO BO3PACTAIOT.

B ycnoBusix OOHOBIEHHOTO cojaep:kaHHs 00pa30BaHUS HCIIOJIB30BAHHE
TEXHOJOTHIO  pPa3HOYpPOBHEBOro  oOyueHuss - d(Q¢eKTuBHas  OpraHu3alus
obOpazoBarenbHOrO mpoiecca [20].
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[Ipu opranmzauuum mpouecca oOOydeHHs OOyYaromUXcsi HEOoOXO0IUMO
OpUEHTHUPOBATHCS HA BBEJICHUE TPEX CTAHJAPTOB:

- o0s3arenpHas oO0mIeoOpa3oBaTesibHasl MOATOTOBKA (€€ YpPOBEHb JIOJDKEH
JOCTUYh KaXXIbI YUYEHHK): YCBOCHHWE 3HAHUW B paMKax OOHOBJIECHHON yueOHOMU
MIPOTPaMMBl;

- MOBBILIEHHAS MOATOTOBKA, ONPEIEAIOIAsAcs 3aJaHHON TTTyOUHON OBJIaICHUS
coJiepKaHUEM y4eOHOTO TPeIMETa;

- o0yyeHue Ha YpOBHE YIUIYOJICHHOTO W3Y4YeHUs TpeaAMeTa IS
WHTEPECYIONIEeTocsi,  cmocobHoro  yueHwka. OOydeHue  MPOUCXOIUT  HaA
WHUBUTyIbBHOM U MaKCUMaJIHbHO BO3MOXKHOM YPOBHE CIIOKHOCTH.

VYyeHuk omnpeenseT HampaBJIeHHS COOCTBEHHOW peain3allii Ha OCHOBAaHUU
UMEIOIIMNXCSA ~ CIIOCOOHOCTEH, CKJIOHHOCTEH, MHTEPECOB U  BBHIOMPAECT Ty
o0pa3oBaTeNbHYIO0 TPACKTOPHIO, KOTOpas emy HauOoisiee Onmska. Buibop ypoBHs
CJIOKHOCTH JIOCTAaTOYHO TOJIBIDKEH U JIeNIaeTcs He «HaBcerna». K camocrositensHOMy
BBIOOPY 3aJaHU yYWUTEIh TOTOBUT YYEHHWKOB, COBETYET KaKoe 3a/laHWE BBIOPATh,
OJIHAKO TIPaBO BBIOOpa OCTAaeTCS 3a yYEHHKOM. M3ydeHue KakIoro mpeameTa B
IIIKOJIE — HE IIeJTb, a CPEJICTBO Pa3BUTHUS peOcHKA. [ OIEHKH yCTIEXOB ydJalTuXcs
ompenensaeTcs, Kak YCBOCHO COZCpKaHWe: Ha YPOBHE BOCIPOU3BENACHUS (DAKTOB, UX
PEKOHCTPYUPOBAHUS WJIA Ha BapUAaTUBHOM YPOBHE (YpOBHE MBICIUTEIHHBIX
oneparuit). Hanpumep: Pazaen: «OCHOBHbBIE KJIAaCChl HEOPTAHUYECKUX COCITUHEHUM.
['eneTndeckas CBA3bY 8-Kiacc

21..

Bapuanr 1

Bapuanr 1

A 113 nepeuns BemectB Beinuinute hopmyisl coneit: Hy,S, Fe(OH);, Na,SOy,
C&Clz, MgO, N205, HQSO3, AI(NO3)3, KOH, NaCl.

m CocrtaBbTe (HOpMyJIbI CIEAYIOMMX cojeil: cynbdar cepedpa, HUTpAT OGapus,
kapoonat menu (II), cunukat kanbius. Beioepute pacCTBOPUMYIO B BOJIE COJIb.

e CooTHecHTe:

Ha3BaHUS OKCUIOB (bopMyIIbl KUCJIOT U OCHOBAHUM

1) okcup xxenesa (I11) a) HC1O4 n) Fe(OH);

2) okcun azota (V) 6) Mn(OH), e) HCIO;,

3)  oxcun mapranua (IT) B) HNO, x) HNO;

4) okcun xiopa (VII) r) Fe(OH), 3) Mn(OH),
Bapuanr 2

A U3 mepedHsi BEUIECTB BBIMHUINATE (POPMYJNBI: a) OKCHIAOB METAJIOB, 0)
okuJ10B HemeTauioB: Fe203, SO3, MgO, AlICI3, N203, CuO, H20, HF.

m CoctaBbTe (HOpPMYNBI THIPOKCHUIOB, COOTBETCTBYIOIIMX OKcumam: MnO,
Al203, MnO2, Cr203, FeO, PbO.
e CooTHecHTe:
(dhopMyJIbl BEIIECTB (KUCIOT U OCHOBAHUM ) (bopMyJIbI OKCHUJIOB:
1) Ca(OH), a) K,O 1) CaO
2) H,Si0;, 6) CO e) CO,
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3) H,CO; B) Si0, x) NO
4) NaOH r) Na,O 3) N,O

Pemenne 3amaum — 3TO MaJIEHBKOE HCCIEIOBAaHUE, KOTOpoe TpedyeT u
XUMHUYECKOM JIOTUKHU U HE BCEIr/Ia CTAaHIapTHOIO pelieHus. BKiroueHne pasHbIx 3a1a4
[IPEAYyCMaTpUBaeT IIEPEHOC TEOPETHYECKOrO0 Marepuajga Ha IPAKTUKY W
OCYUIECTBJIATh KOHTPOJIb 32 €r0 YCBOEHHEM, & YYAIIUMCS — CaMOKOHTPOJIb, YTO
BOCIIUTHIBAET UX CaMOCTOATEIBHOCTh B yueOHOU pabore. PemieHue 3amad JTOJKHO
CHOCOOCTBOBATH IIEJIOCTHOMY YCBOGHHIO CTaHAapTa cojaep)kaHus oOpa3oBaHUS U
peanu3aiuu NOCTaBICHHBIX Lenel [21].

JInst yuurenen npeacTaBisieTcs 3aJa4l U METO/IbI pELICHUS.

3anava. Beruuciaute maccy cynbduaa adrOMUHUS, €CIM B PEAKIUIO C CEpHOU
KUCJIOTOM BCTYNUJIO 2,7 T aJTFOMUHUSL.

3anuchIBaeM KpaTKOE YCIOBHUE

JlaHo:

m(Al)=2,7r

H,SO,

Haiiru:

m(Al (SOy) 3)-?

Ilepen Tem Kak pemarb 3aJadyd [0 XUMHUHU, COCTaBJISIETCS YpaBHEHUE
XUMHUECKON peakuuu. [Ipu B3anMopeiicTBuM MeTaiuia ¢ pa3daBIIEHHON KHUCIOTOM
oOpa3yeTcs CoJib U BBIIAENAETCA ra3000pa3Hoe BellecTBO — Boopoa. Paccrapmstorces
KO3 PUITUEHTHI.

2Al + 3H,SO,4 = Al,(SO,) 5 + 3H,

[Ipu pemenun Bceraa Hy>XKHO oOpallaTh BHUMaHUE TOJBKO Ha BEIECTBa, AJIs
KOTOPBIX M3BECTHBI, a TaKXe HEOOXOIMMO HaWTH, mapameTpsl. Bce ocTtaibHble B
pacuet He OepyTcs. B manHoM ciydae ato 6ynyT: Al u Al, (SOy) 3

Haxoaum OoTHOCHTENbHBIE MOJEKYJSIPHBIE MAcChl ATHX BEIIECTB 110 TaOJHLEe
J.1.MenneneeBa

Mr(Al) =27

Mr(Al, (SOy)3) =2792(32¢3+16043) =342

ITepeBoauMm 3TH 3HaYeHUs B MOJIsIpHBIE Macchl (M), yMHOXKUB Ha 1r/MoJIb

M(AI) =27r/mo11b

M(AIL,(SQOy)3) =342r/mMomb

3anucbiBaeM OCHOBHYIO (OpMyIly, KOTOpas CBSI3BIBA€T MEXAY COOoi
KOJIMYECTBO BellecTBa (n), Maccy (m) U MOJIsSIpHYIO Maccy (M).

n=m/M

[TpoBomuM pacueTsl o Gpopmyiie

n(Al) =2,71/27r/mMon6=0,1 MoJb

CocraBnsieM JBa cooTHoulleHHd. [lepBoe COOTHOLIEHUE COCTaBISETCS IO
YPaBHEHHUIO HAa OCHOBAHUM KOA(G(UIMEHTOB, CTOAMX Nepen GopMysiaMu BEUIECTB,
napameTpbl KOTOPBIX JaHbl UJIM HY>KHO HAWTH.

[lepBoe cooTHoeHue: Ha 2 moJib Al npuxoautcs 1 mons Al, (SO4);.
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Btopoe cootnomenue: Ha 0,1 mons Al mpuxomurcs X momb Aly(SOy);
(cocraBinseTcst, UCXO/1Sl U3 TIOJYYEHHBIX PACUETOB).

PemraeM nponopiuio, yuuTeiBas, 4To X — 3TO KOJIMYECTBO BEILIECTBA

Al (SO4); 1 UMEET eAMHULLY U3MEPEHUS MOJTb

Otcrona

n(Aly(SO4);3)=0,1monb(Al)*1 Moab(Aly(SO4) 3):2monb Al=0,05 MoB

Tenepp uMeeTcss KOJWYECTBO BellecTBa W MoJisspHas Macca Al2(S0O4)3,
CJIeI0OBATEIHLHO, MOXHO HAUTH MACCy, KOTOPYIO BEIBOJAMM M3 OCHOBHOU (DOPMYJTBI

m =nM

m(Aly(SO4)3)=0,05 monbe342r/mMons=17,1 T

3anuceiBaemM

OtBet: m(AlI2(SO4) 3)=17,1 r.

[Ipenmer «XuMmus» CcO3MaeT Hay4dHbIE€ B3IVISIABI HAa OKPYXKAIOIIYIO Cpeny,
AKOJIOTUYECKYIO KYJIbTYPY U COLUAIbHBIE [IEHHOCTH JTUYHOCTH.

WuTerpanust AByX Y4Y€OHBIX MPEAMETOB XUMHUHM M OWOJIOTMH TO3BOJISIIOT
pematb MpoOJEeMBbl 3KOJIOTMUECKOTro 00pa3oBaHMs. DKOJOTMYECKoe 00pa3zoBaHUE
npuoOpeTaeT cerogHsi ocoOyro 3HAa4YMMOCTb. Ero posib COCTOMT HE TOJIBKO B
o0ecrieYeHUr SKOJIOTMYECKOM IPaMOTHOCTH, HO U B (DOPMHUPOBAHUU IKOJOTHUUECKOM
KYJbTYpbl U MOPAJbHOW OTBETCTBEHHOCTH [0 OTHOILICHHIO K mpupoje. M3ydenue
AKOJIOTMM Ha YpOKaX XHMHHM HIpaeT OCOoOYI pojib, TaK KaK MMEHHO Ha HHX
oOydJaromiecs: Mmoyy4yaroT MpeACTaBICHUSI 0 KPyroBOPOTax BEIIECTB, KAK OCHOBHBIX
O6nocdepHbIX MpoIeccax, U 0 BMENIATEIbCTBE YETIOBEKA B 3THU Tpoiiecchl [22].

Ha ypokax xuMuu He0OX0AUMO YAEISIThH 0CO00€ BHUMAHUE HA HKOJOTHYECKUE
BOIIPOCHI.

Hanpumep, B 7,8 Kjaccax 0Opu H3yYEHUHM XUMHUYECKUX MPEBPAIICHUN
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB HEOOXOJIMMO OOpaTUTh BHUMAaHUE Ha
OCHOBHBIE 3arpsi3HUTENN artMocdepbl. VMmu SBISIOTCS OKCHABI CEphI, a30Ta,
yriiepojia, aMMHUaK, XJIOp U €ro coeluHeHus. Ha cero/iHs Ba)KHBIMHU TJIOOATbHBIMU
npoOjemMaMu SBJISIOTCS MPoOJIeMa COXpaHEHUSI 030HOBOIO CJI0sI, KMCIIOTHBIE JOK/IH,
00pa3oBaHKE CMOTOB.

MOXHO HCMONB30BaTh pazivuHbie (POPMBI MPOBEACHUS HHTETPUPOBAHHBIX
YPOKOB: CEMUHAPHI, KOH(EPEHIINH, JICKIIUU, 3aU€THBIC 3aHATHSL.

3agaya J1IOOOTO YYMTENSl - PACKPBITH MEXIPEIMETHbIE B3aUMOCBSI3H.
MexXnpeaIMeTHbIE CBSI3U - 3TO B3aUMOCBSI3M MEXK]Y OTIEIbHBIMHU IpeaMeramu. B
XoJle y4eOHOro Tmpolecca OHU JOJDKHBI ~ yCTAHABJIMBATHCS  YUUTENIEM H
oOyuarorumcs. BreisiBieHHe Takux cBsizel obecrnieunBaeT Oosee riiy0oKoe yCBOCHHE
3HaHUM M crocoOcTByeT Oojnee A(h(PEKTUBHOMY HMX NPUMEHEHHIO Ha MPaKTHKE.
[TosToMy yuHTENn0 HEOOXOAMMO AaKIEHTUPOBaTh 0CO0OE BHHUMAaHHE Ha JTOU
npoOiiemMe Npu U3yYEHUH JTF000M HAyKH.

[Ipeamer w3 00JIACTH €CTECTBEHHBIX HAYK, KOTOPHIA MMEET TECHBIE CBSI3H C
XUMUeEH, - 310 reorpadus. B 0ocOOCHHOCTH XUMUS B3aMMOJICHCTBYET ¢ reorpadueii
MOYB U MTOYBOBE/ICHUEM.

Hampumep, 3K0JI0rHuecKiue BOIMPOCH pacCMaTPHUBAIOTCA B 7 KJIACCE Ha YPOKeE
xumuu B Teme «llone3npie uckonaemeie Kazaxcrana, a Ha ypoke reorpaduu B Teme
«IIpobiempl, CBA3aHHBIE C OCBOEHHEM MPHUPOIHBIX pecypcoBy». Ha ypoke xumwum
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yaAeNAeTCsl BHUMAaHUE Ha BIUSHUE TOOBIYM MPHUPOIAHBIX PECYPCOB HA OKPYKAIOLIYIO
cpeny, Ha reorpaduu aHaJau3upyeT MpoOIeMbl, CBA3aHHbIE C OCBOEHUEM ITPUPOIHBIX
PECYPCOB, U IPEUIAracT IyTH UX PELICHUS.

JloOGplua TOJE3HBIX MCKONAEMBIX BO3AECUCTBYET Ha COCTOSHUE aTMOC(hepsl
CIIEAYIOIIMM 00pa3oMm:

- MPOUCXOIUT 3arpsi3HEHHE aTMocdeprl Bo3ayxa BblOpocamu MeraHa CHA4,
BBIJICJICHUEM OKCHJIOB a30Ta, YIJEepoJia U cepbl (MAPHUKOBBIX Ta30B) U3 TOPHBIX
BbIPaOOTOK, B pe3yJIbTaTe€ TOPEHHsI OTBAJOB M TEPPUKOHOB, Ta30BBIX U HE(PTIHBIX
M0>KapOB;

- BO3pacTaeT 3albUICHHOCTh aTMoc(epbl B pe3yibTaTe TOPEHHUs OTBajOB U
TEPPUKOHOB, NPU B3pPbIBaX B Kapbepax, UYTO BIIMAET HA TEMIIEPATypy OKPYKarOIIeH
Cpelibl, KOJINYECTBO OCAJIKOB.

BnusiHue 10o0bIYM MOJE3HBIX MCKOMAaEeMbIX Ha THUIpochepy NpOosBISETCS B
WCTOILIEHUH BOJIOHOCHBIX TOPU30HTOB M B YXYIIIEHUMM KayecTBa IMOA3EMHBIX U
MOBEPXHOCTHBIX BOJ.

[Ipu n3yyeHun SKOJOTMYECKUX TEM OYEHb TECHOM SIBISIETCS CBSI3b MPOTPAMMBI
XUMUU U reorpadpuu. JlaHHas TeMa BKJIIOYAET TAKWE MOHATHUSA, KaK 3arps3HEHHe
aTMoc(epbl, TAPHUKOBBIE ra3bl, TPUPOIHBIE PECYPCHI, OCATKH.

[TpeameTsl «Xumus» U «PU3HNKa» TOXKE U3Yy4HalOT MPAKTUUECKH OJHU U TE€ Ke
TE€MbI, HO TOJbKO KaXKJbI NpEeIMET HCCIEAyeT 3TH OOBEKThl MO CcBoeMy. Tak,
MOJIEKYJIA SIBJSICTCS NPEIMETOM M3YYEHHUS HE TOJBKO XMMHH, HO U MOJIEKYJISIPHOU
¢usuku. XuMHS H3y4aeT €€ C TOYKM 3pPEHUs 3aKOHOMEpPHOCTEeW 00pa3oBaHMI,
COCTaBa, XMMUYECKUX CBOMCTB, CBSA3EH, YCIIOBUN €€ TUCCOLUMALUN HA COCTABIIIOIINE
aTOMBI, TO (pU3UKa U3ydaeT MOBEJIECHUE MAacC MOJIEKYJ, 00yCIaBINBalOLIee TEMIOBbIE
SBJICHUS, Pa3IMYHbIE arperaTHble COCTOSHUSA, IEPEXO/Ibl U3 ra3000pa3HON B KUAKYIO
U TBepAyl0 (a3pl U 0OpaTHO, SIBJICHMS, HE CBSI3aHHBIE C W3MEHEHHEM COCTaBa
MOJIEKYJI U UX BHYTPEHHETO XUMUYECKOT'O CTPOCHHS.

Hanpumep, Ha ypoke XuUMHM B paszfene «3HAKOMCTBO C DJHEprueud B
XUMUYECKUX PEAKLMIX» 3HAIOT, YTO IK30TEPMUUYECKUE PEAKIIMU UIYT C BBIACICHHEM
TEIJIOTHI, & SHAOTEPMHUYECKHE PEAKLHMH C IMOIJIOMIEHHEM TEeIUIOThl, N3MEHEHHE
SHEPrUd C TOYKU 3PEHUS KUHETUYECKON TEOpUH 4YacTHl], a Ha Ypoke (DU3UKH B
paznene «OCHOBBI TEPMOAMHAMHUKH»  ONPEAECISIOT KOJIMYECTBO  TEIIOTHI,
MOJIyYeHHOE WM OTJAHHOE B TMpoIlecce TeIUlonepenayn, OOBIACHATH MEPBBIM U
BTOPOI 3aKOHBI TEPMOJAUHAMUKH.

Pa3BuTre coBpeMEHHOIN HayKH NMOATBEPAMIIO IITyOOKYIO CBSI3b MEXAY (PU3HKON
u xumued. Hampumep, oOmme MNOHATHS XUMHU U (PU3MKK: HEOOXOIUMOCTb
U3MEPEHMS TEIUIOBBIX A((EKTOB peakluy, U3y4YE€HUE H30TONOB U PaJAMOAKTUBHBIX
XUMHUYECKHUX DJIEMEHTOB, KPUCTAJUIMYECKUX PEIIETOK BEIIECTBA, MOJEKYJSPHBIX
CTPYKTYp HOTpeOOBalIM CO3JaHMsl U NPHUBEIM K MCHOJIb30BAHUIO CIIOKHEHUIINX
¢uznyeckux MpuOOPOB CHEKTPOCKOMOB, AU(PPAKIIMOHHBIX PEHIETOK, JIEKTPOHHBIX
MHUKPOCKOIIOB U T.I.

Cpean  WHHOBAaLIMOHHBIX ~ NEAArOrM4eCKMX  CpPeACTB M METOJOB,
o0OecreunBarOMX WHAUBUAYAIN3alUI0 MNPOPUIBHOrO OOydeHHs, 0co00e MeCTo
3aHMMAaeT MPOEKTUPOBAHKUE KaK OCHOBHOM BUJ yueOHOH AesitenbHOCTU. [IpoekT (Jat.
projectus — OpOIIEHHBIA BHepea) NpeanojaraeT pa3padoTKy  3ambicia,
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MPEBAPUTENILHOTO, MPEINOJIOKUTENBHOTO IMOMCKAa OTBETa HA BOIPOC, PEIICHUS
npo0iemMbl pa3HbIM CrocoOoM. MeToa MpPOEKTOB pealu3yeT TIaBHBIA CMBICT H
Ha3HAueHUE OOYYEHUsi — CO3JaeT YCJOBHUS UIsl COTPYIHHUYECTBA B COOOIECTBE
uccre10Baresniell, TeM caMbIM IIOMOTaeT 00y4aeMOMY CTaTh TaTaHTJIMBBIM YYEHUKOM.

B npakrtuke oOy4eHus] XUMHUH MPOEKTHAS JEATEIbHOCTh peau3yeTcs Yepes:

YPOK KaK TaKOBOW WJIU MPAKTUYECKOE 3aHATHUE;

BHEYPOUYHYIO IS TEILHOCTD, TPEIMETHYIO JIeATEIHHOCTH;

HAYYHO-TIPAKTUYHYIO ACSITEIbHOCTD YUalIuXcs, 3alUTy pedepaTosB.

Yyurens UCIOIB3YIOTCS CAEAYIONIUE MPOCKTHI:

Nudpopmanimonnsie. Yuamniyecs: U3y4aloT W KCIOJIb3YIOT Pa3jNYHble METObI
noydeHus: uHpopmaruu (auTeparypa, Oubnmoreunsie ¢douas, CMU, 06a3bl
JTAHHBIX), METOABl €€ o00paboTku (aHanmu3, OOOOIIEHUE, COMOCTABJICHHUE C
M3BECTHBIMH (paKTaMu, apryMEHTHUPOBAHHbBIE BBIBOJIbI) U Tpe3eHTAIuu. JlaHHbIN BUA
MPOEKTa CHCTEMAaTHYECKH HCIONb3yeTcsl Ha ypokax. [Ipumep: «CrupTel: 3a Wi
MIPOTHUBY.

TBopueckue TPOEKTHI CTPOSATCS CIEAYIOIIUM 00pa3oM: OMpelecHHe
MOTPeOHOCTH,  HUCClelOBaHHE,  O0OO3HayeHue  TpeOoBaHUM K  OOBEKTY
MPOEKTUPOBAHMSI, BHIPAOOTKA MEpPBOHAYATIBHBIX HJCH, MX aHaIHW3, IUIAHUPOBAHUE,
M3rOTOBJICHHE, oOleHKa (pediekcusi). dopma NpeACTaBICHUS Pe3yJIbTATOB:
BUJCOPHIIBM, MPA3THUK, dKCTIeuIs, penopTax u mnp. [Ipumep: «Cnoxuabie 3pupsl
YHOPaBIAIOT LENbIM MHPOM» ((opMa NpeNoCTaBICHUS PE3ylbTaTOB — COUYMHEHUE,
BBICTaBKa PUCYHKOB, (hoTorpaduii).

MeTo TpOEKTOB OPHEHTUPOBAH HA JOCTIKEHUE Uened ydamuxcs. OH
(bopMupyeT 00IbI1I0E KOJTUYECTBO YMEHUN U HABBIKOB, OMBIT A€ATEIbHOCTH [23].

B »TOM pasnene mpencraBieHbl COBPEMEHHBIE METOIbl OOyuY€HUs, KOTOpbIE
IPEJOCTABISAIOT YUUTEISIM METOAOJIOIMUECKYI0 MOMOIIb B YCIOBHSIX OOHOBJICHHUS
colepkaHusi OOpa3oBaHMs, HANMpPaBIEHHOW Ha YJIy4IICHHE MO3HABATEIbHBIX
CIOCOOHOCTEN O0OyYaroMMXCs MO NPEeaAMETy «XHUMHS», BKII0Uas pa3BUTUE HAYYHOIO
MBIIJICHHSI, TBOPUYECTBA, MCCIEAOBAHUN M HWCIOJIB30BAaHUS XWMHUYECKUX 3HAHUN B
pEATbHOM KU3HMU.
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3 MeToanueckue peKOMEHIANUM MO Pa3padoTKe KPATKOCPOYHBIX IVIAHOB W
OPraHM3alMi KPUTEPHAJIBHOIO OIEHMBAHMA B paMKax OOHOBJIEHUS
cojep:kaHusi 00pa3oBaHUA

Jns Toro dYTOOBI KpAaTKOCPOUHBIM IUIAaH OBLT 3alldCcaH B OIpeeeHHON
MOCJIEI0BATEIbHOCTH, HEOOXOIUMO OMNEPETHCS Ha CPEAHECPOUYHOE TUIAHUPOBAHUE, a
3 PEKTUBHOCTh ypOKa 3aBUCUT OT MHOTHUX (haKTOPOB, OJHUM W3 KOTOPBIX SIBJISIETCS
MpaBUIILHOE O0YMaHHOE TUTAHHUPOBAHUE.

OnnH U3 KjIacCHYECKUX METOHOB ITOCTAaHOBKHM 3amad — Meton SMART. DOton
METOJ CIIYXHUT JUIsl TIPaBUILHOTO (HOPMYIUPOBAHUS U TPOBEPKH OOOCHOBAHHOCTH
3ajad.

Bnepssie SMART (smart — ¢ aHTIIMICKOTO — YMHBIN) hopMart Jijisi TOCTAaHOBKHU
3amaun ObUT u3noxkeH [lutepom JIpykepom B cepeluHE MPOILIOr0 BeKa KaK YacTh
KOHIleNIMu «YmpapieHus no 3amadam» (Management by Ojectives). Celiuac yxe
CYILECTBYIOT HECKOJIBKO TPAKTOBOK pacuinppoBku adbopeBuatypsl SMART, koTopbIx
00bEIUHSIET OJHO — IEJib JOJDKHA OBITh TMOHSITHOM, M3MEPUMOM, MpPUYypOUYEeHaA K
ONPENIEIICHHBIM CPOKAM U OPUEHTUPOBAHHON HA KOHKPETHBIE PE3YNbTATHI [24].

Wrak, 11e1p 107KHA OBITh:

. Specific — KonkpeTrnas u€tkast u ctporo onpeaenéunas. Llensp momkHa
OBITh HEIBYCMBICIICHHass M ojHo3HauHass. CdopMynupoBaHHas TakuM oOpas3om,
4TOOBI €€ Helb3s ObLIO MOHATH HE TPABMWIIBHO U HHTEPIPETUPOBATH TTO-CBOEMY.

. Measurable- usmepumas.  llenp gopkHa OBITH HW3MEPUMOM, YTO
MPEANoaraeT HaJIM4Me KOJMYECTBEHHBIX M KAYECTBEHHBIX KPUTEPUEB, JOCTUTHYB
KOTOPBIX, MOXHO OBbITh YBEPEHHBIM B JJOCTH>KEHUU LIEITH.

. Achievable — noctmwxkumas. Llenb momkHa OBITH TOCTHKUMOU C YIETOM
BHEIIHUX BO3MOKHOCTEUN U PUCKOB, a TAK)KE TEX PECYPCOB, KOTOPHIMU PACIIOIAracTe
Br1 unn Bama komanpa.

. Result oriented — peneBaHTHas, OpPUEHTUPOBAHHAs HA pE3yJbTar.
Wcnonuurtenb AOMKEH MOHUMATh YE€r0 OH JIOCTUTHET, a HE 4eM OyJeT 3aHUMAThCS.
[lens poKHA OBITH YMECTHOM B H3MEHSIEMOW CHUTyallud, W3MEHEHUS JOJIKHBI
COOTBETCTBOBaTh Baiinm noTpeOHOCTAM U (WJIM) OTPEOHOCTSIM 00YyUYarOIINXCS.

. Time specific — onpeznenena mo cpokam. J[OCTHXKEHHE LENH JOJIKHO
MPOUCXOJIUTh B YETKO YKa3aHHBIN NEPUO/ BPEMEHHU.

HyxHo craBuTh mnepen coOoi 4YETKHME CPOKH, IMOTOMY 4YTO 0€3 3TOro
HEBO3MOKHO TMpEBpalITh CBOIO II€JIb B KaKylO-TO aOCTPAaKTHYIO U HEBO3MOXKHYIO
MeEuTy.

OTOT CpOK Bbl MOCTABWJIM HE MPOCTO TakK, a 3HAYUT, BaM HYXKHO OyIeT
paboTaTh B HECKOJILKO pa3 Jy4llle U cTapaTeibHee.

Kpurepuu ycnexa MOryT moMo4yb 00y4aroluMcsl OTCIIEKUBATH CBOM MPOTpecc
(caMOOIIEeHMBaHUE) M TMPOrPEecC CBOMX OJHOKIACCHUKOB (B3aMMOOIICHUBAHUE).
Kputepun ycnexa naayT UM SICHO MOHSAThb, YTO MMEHHO MPECTaBISIET ISl HUX
TpyaHocTh. W dro y oOyuaromuxcs xopomio moiydaercs. Kpurepuu ycrmexa
MOMOTAIOT TakXKe pa3BUBaTh y OOYYAIOMIMXCA HABBIKM CaMOPETYJIUPYEMOTO
0oOy4YeHUs ¥ YyBCTBO OTBETCTBEHHOCTH 3a cBoe oOyuenue [15].

PaccmoTpum HUXeE 1eab ypoKa U KPUTEPUHU yCIIeXa YUCHUKA.
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Hanpuwmep:

Tema: ANOTPONHBIE BUAOU3MEHEHUS YTIIEPOIa, SKIIacC.

[lenp oOyyeHus: CcpaBHMBAaThb CTPOCHHME U CBOWCTBA  aJJIOTPOITHBIX
BUJIOM3MEHECHUM yTriepoja; HcCiaeAoBaTh 00JacTH MPUMEHEHUS aJJIOTPOITHBIX
BUJOM3MEHECHUH YIJIEpPOa.

Kputepun ycnexa

51 ymero:

* CpaBHMBATh CTPOEHUE U CBOMCTBA aJUIOTPOIHBIX BUJOU3MEHEHUN yTiIepoa.

 HccnmemoBarh 00JIaCTH  NMPUMEHEHHUS  AJUIOTPONHBIX  BUIOM3MCEHCHHUM
yriepoja.

* Hcnonb30BaTh CIOBa-CBSI3KM, KOTOPHIE ObUIM HM3YyYEHBI paHee, ISl TOro,
YTOOBI cJIeNaTh 3cce 00Jiee JIOTMYHBIM.

B xauectBe oOpasiia mpeAcTaBiIsIeTcs KPaTKOCPOYHBIN IUIaH YUHUTENIS XUMHUHU
mkoJbl-TuMHA3UU Ne 30 r.Actansl Ceruesoii JI.H.
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Paznen nonrocpounoro mianupoBanus: 7.4.A

Ixoma: 36
XUMHUYECKHUE

3JIEMCHTHBI

u COCIUHCHU B OpraHu3me YCJIO0BCKAa

®.N.0. yuutens: Criuena JI.H.

Hara: 30.06.2017r.
Knacc: 7
VYyacTBOBaIu:

He yuyactBoBanu:

Tema ypoka

Xumuueckue rnemenmol 6 op2anuime uejioeeKka

YuebHBIE ueau, | 7.5.1.3. — 3namo 31emenmot, 6xooauiue 6 cOCmae OP2aAHU3IMa 4e106eKa
nocruraemsele Ha 3toMm | (O, C, H, N, Ca, P, K)
yYpOKe

ean ypoka

Bce: cMmoryt mepeuucnuth 7 XUMUYECKUX AJIEMEHTOB, HEOOXOIUMbIE IS
YEJI0BEKA;

BOABIIMHCTBO: CMOTYT pa3iMyaTh MaKpo- U MUKPO AJIEMEHTHI, HAIMCaTh
3HaKU XUMUYECKUX 3JIEMEHTOB, BXO/SIINX B COCTaB OPraHU3Ma YEJI0BEKa,
HekoTopsie: cMmoryT oOBSCHSATH, [MOYEMYy Halla MNUIIa JODKHA OBITh
cOaraHcupoBaHa MO XUMHUYECKUM 3JIEMEHTaM; MepPeuucsaTh (GyHKIUU U

BHEIIHWE TMPU3HAKA HEJOCTATOYHOCTH HEKOTOPBIX JJEMEHTOB B
OpPraHu3Me, pacCuUUTaTh COJACPKAHUE ONPEACIECHHBIX 3JIEMEHTOB B
OpraHU3Me YeJI0BEKA.

Kpurepuu onenku . [IepeuncigarOT d2IE€MEHTHI, BXOISIIME B COCTaB OpraHu3ma
YEJI0BEKa;
. 3anuChIBaOT 3HAKW XMMUYECKUX JJIEMEHTOB;
. PaznuuaroT Makpo- 1 MUKPO3JIEMEHTHI;
. Ha3piBatoT HCTOUHMKN XMMHUYECKUX 3JIEMEHTOB;
. [lepeuncnsiror GYHKIIMU W OMNKCHIBAIOT BHEIIHUE MPHU3HAKU

HEAOCTAaTOYHOCTHU HCKOTOPLIX 3JICMCHTOB B OPpraHU3ME;
L PaccumntriBarot COACPIKAHUE MPECIIIOKCHHBIX
OpraHnu3MeE YCJIOBCKA

JJICMCHTOB B

SI3BpIKOBBIE ITEJIH

Ha ka3axckoM, pycCKOM, aHTJIMMCKOM SI3bIKaX MCIHOJIb30BaTh CIENYIOLINE
ClIOBa:  Makpo- W MHKPODJIEMEHTBhl,  HMCTOYHHMKH,  (QYHKIUS,
cOamaHCUpOBaHHAs TMHINA, BHEITHUE MPU3HAKH, M30BITOK M HEJOCTATOK
9JIEMEHTOB

IIpuBuTHE HHEHHOCTEH

CBetckoe 00IIeCTBO 1 BBICOKAs TyXOBHOCTb
KagecTBO %H3HH, 310pOBbE, UEIOBEKA.
UTo Takoe «XOpPOIIO» U YTO TAKOE «IIOXO»?

MesxknpeameTHas EcrecTBo3HaHme, OMOIOTHS, MaTeMaTHKa

CBSI3b

IIpenmecTByoIHe N3 kypca «EcTecTBO3HaHME» U MPEABIAYIINX YPOKOB XUMHH ydal[Uecs

3HAHMSA 3HAIOT  TOHSATHE  «XMMHUYECKHH  3JIEMEHT»,  paclpoCTPaHEHHOCTh
XUMHYECKHX D3JIEMEHTOB B JKMBOM M HEXHMBOW MPUPOJE; C MOMOIIbIO
MaTeMaTUYECKUX JEHCTBUN YMEKT COCTAaBIATh M PEIIaTh IMPONOPLUIO;
ypoku Ouosoruu copMupoBalid MPeACTaBICHUE, YTO YEIOBEK — YacTh
JKUBOH npupoabl, COCTOUT U3 BCIICCTB U XUMHNYCCKUX 3JICMCHTOB.

Xoa ypoka
3amiaHMpoBaHHbIE Buabl ynpaxHennid, Pecypcnl

ITanbl ypoKa

3aIVIAHUPOBAHHBIX HA YPOK

Hauano ypoka
7-10 MmunH

Co3nanue

y4aluxcs.
Urpa «[Tanp4uKu-J1agomKm»
Z1O

KojutabopatuBHOW  cpenwl.  [IpuBercTBHE




«Mo3roBoii mTypM» (MpOBEpKa 3HAHWUH MPOIIJIOTO YPOKa,
JIeJIEHUE yJallluXCcsl Ha TPYIIIb)

1. ITo kakoMy NPUHIMITY BBl OOBEAMHUIUCH B TPYIIIBI? (110
MIPOIYKTaM ITUTaHUs)

2. Jyis 4ero 4esnoBeKy Hy»KHO MUTATHCA?

3. Kak BbI ce0s1 OyneTe 4yBCTBOBATh, €CIIU HE OyJeTe ecTh
B T€UEHUE THS?

4. Kakue mpoAayKTbl NMHUTAHHUS MOTYT  YIY4YIIUThH Balle
HAaCTpOEHHE?

5. O yeM MOXeET cKa3aThb ISTHO, MOSBUBILEECS Ha Ballel
ollex e rmocie ooema?

Kaprouku-

6. Ilouemy BUTaMHMHBI TOJYYWJIM TaKo€ Ha3BaHHE, U
KapTUHKU
MOYeMy Bpayl HE PEKOMEHAYIOT YIOTpeOIsITh HX B IPOIYKTOB
OOJIBIIUX KOINYECTBAX ?
MUTAHUS
«CexkperHas cxeMa
I'opon—noM—kBapTHpa—KOMHaTa
Jlec —aepeBo—BETKa—JIUCT
- UTo 3TO Takoe, U KaKO€ OTHOILIEHUE 3TO UMEET K YPOKY?
YenoBek — 3TO 4acTh AKUBOU NPUPOIBI.
[TonpoOyiiTe COCTaBUTh AHAJOTHYHYIO IIETIOYKY ISt
genoBeka. (Mcmonb3ys 3HaHHS W3 JIPYTHX TPEIMETOB,
yyaluecs: MPUXoIiT K HOHATHIO «XUMUYECKUN AIIEMEHTY;
Jlronu — d4enoBek — BemleCTBA — XUMHUYECKUE
AJIEMEHTHI)
OrnpezesieHne TEMBI U 1IeJIel ypoKa.
Cepenuna ypoka Hosas tema
25 MuH.
Boaa 60-65% — «— xupsl 19%, Pucynok

H,O H-D,
oeaku 15-20% — TPUNAJIIBMUTHH,
H-P: TeMOTJIOOWH, Cs51HogOg
C3032Ha8160872N78058Fe4 <« cos4 5,8%,
yriesoasl, 0,6% — H-D:
H-p: TJIUKOTCH, THIPOKCHIAna
(CeH1005)n THT,
Cayo(PO4)s(OH),
U BHYTPHUKJIC
TOYHBIC HOHBI
K*, Na*
Bce rpynnel  momydaroT  pucyHok. Ha  pucyske
MPEJCTABICHBI CBEJCHHUS O BEIIECTBAX, M3 KOTOPBIX

COCTOUT OpPraHU3M 4YEJIOBEKA U UX COAEPKAHHUE B JOJEBOM
COOTHOLIEHUH.

I 3amanme. AkTyanu3anus 3HaHUU.

«Yranai Bonpoc» (popMaTuBHOE OILICHUBAHUE).
1.Yuamuecss paccMaTpuBarOT PHUCYHOK, OOCYXXITAlOT B
rpynnax u npeiaraloT CBOU BOIPOCHI.

2. C nomompro IICXD HalauTe W 3alUIINTE CHUMBOJIEI
AJIEMEHTOB: CEpBhl, a30Ta, KalblLlUs, MEIHU, XJOpa, HaTpHs,
LMHKA.

3. JlaiiTe Ha3BaHUA CIEAYIOIUM XMMHUYECKUM DJIEMEHTaM:
C,H.Fe, O, K, P, Mg, Si.
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4. «Y0epu JuIIHee»

[Ipemyiarato  rpymnmam Ta0JMIBI ¢ XUMHYECKUMU
AJIEMEHTaMU U MPOIY UCKIIIOUUTH JIMIIHEE (BCE METALIbL,
OJIMH — HEMETAJUI U Ha000pOT)

JleckpunTopsl):

- 3HAIOT BEIECTBA, U3 KOTOPBIX COCTOUT YEIIOBEK U MX
cocras (1);

- ymetor paborate ¢ I[ICXD, HaxoIuThb XHMHUYECKHE
AJIEMEHTHI U Ha3bIBaTh UX (2);

- TIOHMMAIOT JEJICHHE DJIEMEHTOB Ha METaUlbl |
HeMeTasuthl (2).

I1 3aganue. PaGora B rpymmax.

1 rpynna. Ha kakue rpynmsl JesITCs 3JIeMEHTHI? (Makpo-
Y MUKPODJIEMEHTBI)

2 rpynna. KakoBa poJyib MaKpo3JieMeHTOB? (TIEpEUUCIISIOT,
Ha3bIBAIOT AJIEMEHTHI)

3 rpynma. HalTh COOTHONIEHHE MEXAY MOHATHUIMHU
«CTIEMIOBBICY» XMMHUYECKHE DJIEMEHTHI U MHUKPOIIEMEHTHI
(manoe %-Hoe cofepKaHue B OpraHU3MeE)

4 rpynna. «4To Takoe XOpouio M 4T0 TaKoe MJI0X0?»
ComocTaBpTe JBa TOHSTHS «IOJIb3a» UM «Bpem» Ha
MpUMepe 3JIEMEHTOB U BEIIECTB.

JleCKpuITOpHI:

- 3HAIOT KJIACCHU(UKAINIO XUMHUYECKUX 3JIeMEHTOB (1);

- YMEIOT HAXOJUTh M HA3bIBATh MAKPO- U MUKPOIIEMEHTHI
(2);

- MOTYT OOBSICHITH U COTIOCTABIISITh XUMHUECKUE TEPMUHBI
u oHATHsA(3).

III 3amanme. PabGora B . napax

1. Azamar He JHOOUT XJe0, KOH(]eTHI
a nedyenne. OH pemnil €CThb TOJBKO
MSICO ¥ MSICHBIC TIPOJIYKTHI. [TpuBean

T€ apryMeHThl <«3a» W
«IPOTHUBY €T0 BBIOOpA.

2. «Ecam 3T0 0TBET, TO KAKOB BONPOC?»
- [Ipoiins meauuuHckoe obcnenoBanue, CBeTinaHa B CBOSH

KanTO4KE nnoqm/a)]a';ydamos . «AHEMUA.
7 g

- JaHusipa  OTBE3IM B
JIEpeBHIO K 0a0yIIKe U y Hero
JeHb B pallOHE MHTaHUs
CBEXXEE MOJIOKO ¥ MOJIOYHBIE TIPOAYKTHI.

KaKIbIN
ObUIH

- An€Ha M3MEHMJIACh, cTaja pa3fpaXKUTEIbHON U y Heé
MOSIBUJIACH «I1y4ETTIa30CTh»

3. B opranusme uenoBeka Maccoil 70 kr congepxurcs 12,6
KI' HEKOTOPOTo 31eMeHTa. OnpenenuTe, 0 KaKOM JIEMEHTE

V4eOHUK,
[ICXD,
HOCTEPHI,
bomacrepsl

dparmMeHThl
Mpe3eHTAINH
Bib.convdcs.
org/v2161/
Mpe3eHTalusl_
0_XUMHUH_
XUMHYECKHE
AIIEMEHTHI
B_OpraHusMe
4eloBeKa
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uner peuyb? OTBET MOKAKUTE TNyTeM HEOOXOIMMBIX
BBIYUCJICHUH.
JleckpunTopbl:

- QHAJIM3UPYIOT COCTaB MUy (2);

- OOBSCHSIOT HEraTUBHBIC CTOPOHBI
HEXBaTKH OTIpeIeTICHHBIX
XUMHYECKUX a1eMeHTOB (3);

- pAacCUMTHIBAIOT COJIEp)KaHUE JJIEMEHTOB B OpraHU3Me
yesoBeka (5).

Konen ypoka

7-10 muH.

Pecghnexcus:

a) «/lopoircka K ycnexy»

>
3Hat0 S moHuMar S Mory Hay4HMTh APYroro
ITo mpeaoskeHHOM JIECTHHIIE yCIeXa yJaluiicst BeIoupaer
CBOE MIOHMMAaHUE U3YYEHHOI0 MaTepHUalia Ha ypOKe.
0) «5-5-1»
VYyamuecss numyT S NpeaokeHuii 0 TOM, YTO OHU
OCBOMWJIM Ha ypOKE. 3aTEM COKPAIAIOT 3TU 5 MPEAIOKEHUN
10 5 ciioB. B KOHIIE cOKpamaroT 3T CJIOBA J10 OJHOTO.
VYyamuecs 1enATCsa CBOUMH KIIOUYEBBIMU CIIOBAMH CO BCEM
KJIACCOM.

JAudppepennuanus —
KaKHM CII0C000M BbI
XOTHTE 00JIbIIIe
O0Ka3bIBaTh
noanepxky? Kakue
3a/JlaHus BbI JaeTe
yueHHKaM DoJiee

OnenuBanue — kak Bol
IUIAHUPYeTe NPOBEPSATH
YPOBEHb OCBOEHHUSI MaTe
puajia yqamummucs?

CIIOCOOHBIMIIO

cpaBHe

HUIO € IPYruMu?

- uauBuAyanuzanus | 1. @O Cmainuku - CoOmonienne Th B xabunere
(yuet uHIN 2. ®O dumiku (KpacHbIA, CHHUH, XUMUU

BUTyaJIbHBIX 3€JIEHBIN 11BETA); - Cobmonenne CanllnHa.
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oco0eHHOCTEH 3. Camoonenka «Jlopoxka K - urpa «llaTbUrKH-TTaTOIITKI
yyalmxcs); ycuexy»
- JINaJIOTOBOE
oOyueHue;

- pabora B mapax u
rpymnmnax;

- BApHATHBHOCTh
y4eOHOro mporiecca B
rpyImmax.

3aoanusn:

- Ha YCTaHOBJICHUE
MIPUYUHHO-
CIICACTBEHHBIX
CBSI3€H;

- HaXOXKJICHUE
CBOMCTB U pa3iu

YU B TTIOHSATHSAX,
TePMHUHAX, XU
MHYECKUX
mporieccax;

- 3aJIaHMS, CBSI3aHHbBIC
C pacuera

MH;

- HaITMCaHMUE ICCE;

- MPOEKTHAS
JeATeIIbHOCTh

Peghnexcusn k ypoxy | Ilo 3aBepiieHnIo Kypca 1o 0OHOBJICHHUIO COAEpk aHUs 00pa3oBaHUs 51 MOTY
COCTABJIATh KPAaTKOCPOUYHBIM IUIAH, ONPEACNATh LEIM ypOKa M IIyTH HUX
pelIeHsI, UCTIONIB30BaTh B Ipolecce OOy4YCHHs Pa3IUYHbIC aKTUBHBIC H
HWHTCPAKTUBHLIC MCTOIBI. Y}ICHI/IJ'Ia, 4TO CaMOCTOSATCIBHOC TIOJTYYCHUC
3HAaHUI ydYalIMMUCS BeleT K 0oJiee MOJHOMY M CTOWKOMY MX YCBOCHHIO,
YMCHUIO MMPUMCHATH Ha ITPAKTHUKE, B HOBCGI[HCBHOﬁ KU3HU
(byHKIMOHATBHAS TPAMOTHOCTB ).

Pacumpnna JArarta3oH 3HAaHUU B BOIIPpOCAax OLCHUBAHHA, MO3HAKOMUBIINCH
C METOJIMYECKHMH PEKOMEHIAIMSIMH M0 CYMMAaTHBHOMY OIICHHBAHUIO W
MeToAaMu (POPMATHBHOTO OIICHUBAHUS 3HAHUH yJaIIUXCS.

HTorosas oneHka

Kakue nBe Beny mpomuniy 1edCTBUTEIBHO XOPOIIO (MPUHUMANTE B pacdeT, Kak MpernojaBaHue, Tak
1 ydenue)?

1:

2:

Kakue nBe Benu Moriy Obl yaydmiuTh Bamn ypok (mpuHUMaiTe B pacdeT, Kak MpenojiaBaHue, Tak u
yaeHwue)?

1:

2:

UTo HOBOTO 5 y3HAI U3 ATOTO YPOKa O CBOEM KJIacce WM 00 OTAENbHBIX YUYCHUKAX, YTO 5 MOT OBl
WCIIOJIH30BaTh NMPH TJIAHUPOBAHKUH CIICTYIOIIETO ypoKka?

KparkocpouHblil MJIaH y4HTeNs] XUMUM IIKOJbI-TUMHAa3uu Ne 31 r.AcTaHbl
OcnanoBoit M.P. Ha Ttemy «Xumudeckue »3aeMeHThl. [IpocTbie W CIIOXKHBIE
BEILIECTBAY.
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YueOHbIE e,

JAOCTHraeMble Ha ITOM
ypoke

7.1.2.2 - 3HaTh, YTO KaXKALIH XUMHUUYCCKUH 3JIEMEHT 0003HaYaeTCs
CHUMBOJIOM U ABJIACTCA OIMMPCACICHHBIM BUIOM aTOMOB

7.1.2.3 - xknaccuuIMpoOBaTh FJEMEHTHI HA METAJUTBI U HEMETAJLTBI
7.1.2.4 - xnaccuuIMpPOBaThH BEIIECTBA HA MTPOCTHIC U CIIOKHBIE

Kputepuu onenkn o JlatoT omnpenieneHre XUMUYECKOMY JIEMEHTY;
o 3anuchIBaOT 3HAKM XUMHUYECKHUX AJIEMEHTOB;
o PaznuuaroT MeTaibl 1 HEeMETaJLIbL,
o Paznnuaror mpocThle U CII0XKHBIE BEIECTBA;

SI3pIKOBBIE I1EJIN

XHUMHUYECKUM 3JIEMEHT,
CJIOKHBIC BEIleCTBA.

MCTAaJJIbl, HCEMCTAJIJIbI, IIPOCTBIC BCIICCTBA,

IIpuBuTHE HEHHOCTEH

CBetckoe 00IIecTBO U BBICOKAsI JyXOBHOCTh
KadecTBo *HU3HH, 3I0pPOBbE, YEIOBEKA.
UTo Takoe «XOPOIIO» U YTO TAKOE «TLIOX0»?

MexnpeanmerHast EcrectBo3nanue, 6uomnorus, pusuka
CBA3b
IIpenmecrByrommue N3 kypca «EctecTBO3HaHUE» U MPEAbLAYLUIUX YPOKOB XUMHUH ydalllhecs
3HAHUSA 3HAOT IIOHATHE «aTOMbBl W  MOJEKYJIbD», PACIPOCTPAHEHHOCTH
XMMHYECKHUX DJIEMEHTOB B JKMBOM M HEKHBOM MPUPOAE; C IMOMOILIBIO
MaTE€MaTHYECKUX JIEWCTBHM YMEIOT COCTaBIIATh M PEIIATh MPOMOPLHUIO;
ypoku Ouosoruu chOopMUPOBATIH MPEICTABICHHUE, YTO YEJIOBEK — YacTh
YKUBOM MPUPOJBI, COCTOUT U3 «BEIIECTB — XMUMHYECKUX IJIEMEHTOB —
MOJIEKYJ — aTOMOBY.
Xoja ypoka
3anaHupOBaHHBIE Buael ynpaxxHeHuii, Pecypcsl
JTanbl ypoKa 3allJIAHMPOBAHHBIX HA YPOK
Hauano ypoka Co3manne  kommabopaTuBHOM — cpensl.  [IpuBercTBHE
7-10 mun yYaluxcs.
Urpa «Atombl 1 Monekyb
«Mo3sroBoii mTypM» (mpoBepka 3HaHHW mpouuioro | Kaprouku-
ypoKa) KapTUHKH
1. Yto Takoe aTombI? «aTOMOB» U
2. Yro Takoe MOJIEKYIIbI? «MOJIEKYII»
3.Pa3aenuTh KApTUHKHA HA AaTOMBI U MOJIEKYJIbI?
a)y &) ©) r} )
Cepennna ypoka Hosas Tema Pucynok
25 MUH. Krnacc paboraer B mapax. Ha kaxmyro mapTy pasgaroT
KapTUHKK 10 9 »52rmeMeHTOB (3HAKM  XMUMHYECKUX
AJIEMEHTOB). Yuamuecss paboTaloT ¢ NEePHOAMYECKON
CUCTEMOM M HAXOJAT HA3BAHUS JAHHBIX JIEMEHTOB.
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XUMHYECKMHA 3JIeMEHT — 3TO OIpedeJeHHbIH BHUA
aToma.

HazpaHMA 11 3HaAKM XMMHYEeCKMVX 3JIeMeHTOoB
HaszsaHue
Cumeosnn lNpowusHoweHne
pycckoe naTnHcKoe

Bopopopa, Hydrogenium H aw
Kucnopopg, Oxygenium [e] o

AzOT Nitrogenium N 3H
Yrnepon, Carbonium (=4 ua
Kanbuunii Calcium Ca Kasibunia
Megk Cuprum Cu KyTIRpYM
Xnop Chlorum cl xnop
>Kenezo Ferrum Fe cheppym
Cepe6po Argentum Ag apreHTym

XuMHYeCKHEe 3JJIeMEHTbI [eJATCA Ha MeTALJIbl H

HEMETAJNJbI
NEPNOAMYECKARA CUCTEMA XMMUYECKUX 3NEMEHTOB 1. M. MEHAENEEBA
e s e W T WA e T w :
v e ) HEmE -

2 B . ( _ wa’Ne n Ar S

o K s

® T D1l =K 57

Hemeramnnb:

B IIC 22 HemeTaJjj1a, Bce 0CTaJbHble METAJLJIbI
3aganue Ne 1: «¥Yranaiite 3jemeHT» ((hopmaTtuBHOE
OIICHUBAHHUE). YUaiuecs padoTalT MO BapuaHTaM:

1 BapuanT: C nomompbto [ICXD nHaliguTe M 3anummure
CHMBOJIBI 3JIEMEHTOB: KPEMHHM, a30Ta, MarHui, Meaw,
[UHK, HATPUs, IIMHKA.

2 Bapuanr: JlaiiTe Ha3BaHUs CIEAYIOUIUM XUMHYECKUM
anementam: Cr, Ni, Fe, O, K, P, Mg.

3ananme Ne 2: «Haiiau 3jemMeHT»

(popmaTuBHOE oOlleHHBaHME). Ydamuecss paboTalT B
napax:

Heckpuntopsl (4):

- ymewT paborarb ¢ [ICXD, HaxoauTh XUMHUYECKHE
AJIEMEHTHI U Ha3bIBaTh UX (2);

- TOHUMAIOT [IeJICHHE JJIEMEHTOB Ha MeETayIbl U
HeMeTauibl(2).

Taonumua

Y4eOHuK,
I[CXH,
HIOCTEPHI,
diomacrepsl

Tabnuua
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MouJiekyJibl MPOCTOr0 BelIECTBA COCTOAT M3 aATOMOB
0JIHOTO XUMH4Yeckoro diemenTa:Fe, O,, K, Py, Mg.

lMNMpocTteie v CNoXHBIE BRUSCTEA

o b
[ Mpocrtbie | [ ~CrnoxxHbie ]
CocroaT us R ( COCTOHT “a R
aromoe aromos
oaHoro emaa pasHoro smaa
So® - &® .0

MoJieKyJbl CJIOKHOTO BeIIeCTBa COCTOSIT W3 aTOMOB
ABYX u OoJiee xummuueckux djieMeHToB: FeO, K,SOy,
P203, MgClz.

3aganue Ne 3: «Omnpeneanre MNpocToe M CJOKHOE
BelecTBo» Pabora B mapax (DopmaTuBHOE OLICHUBAHUE)

1

02@3'&&

3ananune  Ne 4: «3apucyiiTe MoJeJH _ CI0KHBIX
BelecTB» Pabora B mapax (DopmaTuBHOE OIICHUBAHNE)

HCI HoO NHs CHag

Pucynox

Pucynox 1

Pucynoxk 2

Konen ypoka
7-10 muH.

Pednexcus:
a) «/lopokka Kk ycnexy»

AN
7

Sl 3nar0 Sl nmonumaro I Mory Hay4uTh Ipyroro
[To npenoxeHHOM JNECTHUIIE YCIieXa yJaliunucs
BBIOMpAET CBOE MOHMMAaHWE N3YUYEHHOTO MaTepualia Ha
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YpOKe.
0) «5-5-1»

VYyamuecss numyT S NpeaokeHruii 0 TOM, 4TO OHU
OCBOMIJIA Ha ypOKE. 3aTEM COKpPAIIAIOT 3TH 5
MpeJIoKEeHUM 10 S ¢IoB. B KOHIIE cOKpalarT 3T CII0Ba
0 O4HOrO. y‘-IaH.II/IeCH JCIISATCA CBOUMHU KIIFOUCBBIMUAU
CJIOBAMH CO BCEM KJIACCOM.

OunenuBanne — 1. Yepes ©O

IUIAHMPOBaHUE Cwmailnnku (CTI/IMyJ'II/IpOBaTB Ha TOJTyYCHHUE 3HAaHUM );
NPOBEPKH YPOBHS
OCBOEHHA
MaTepuaJa
ydyammmucs

2. ®O: Yemoman. MscopyOka. Kop3uHa (CTHKEpBI HAKJICHBAIOT HA
COOTBETCTBYIOIINE KAPTUHKHU)

ﬂ’ a1
™ W i

UeMonaH — BC€, YTO MPUTOIUTCS B aJbHEHIIIEM.
Msicopy6Oka — nadopmaruio nepepadboTaro
Kopsuna — Bcé BEIOpOIITY

KpaTkocpouHblil MjiaH y4uTesss XMMHUHM IIKOJIbI-MHTEpHATA JJIsl OJapeHHBIX
nerert «O3at» r. Kocranait HyrymanoBoit Kapunbl AHCaraHoBHBI.

Kiacc: 8

Tema ypoxka: The importance of chemistry in human life. 3naduenune xumuu B
KU3HU YEJIOBEKa.

3amaun:

OOpazoBaTenbHbIC: YIIIYOUTh 3HAHUS OOYYAIOUIUXCS O POJU W 3HAYCHHUH
3JIEMEHTOB B JKM3HU YEJIOBEKA.

Pa3BuBaroliye: pa3BuBaTh yMeHHE 00yUYaIOIIUXCSI CAMOCTOSITENILHO paboTaTh C
JIOTIOJTHUTEIHHON JTUTEPATYPOid, aHATTU3UPOBATh, 1€JIaTh BHIBOJIBI.

BocnuTarenpHple: BOCIUTHIBATH HMHTEpEC K YUYEHHUIO uepe3 paboTy ¢
JOTIOJIHUTEIBHOMN JINTEPaTypOH, CO3/1aBaTh MOJOKUTENIbHYIO aTMOC(epy Ha ypoKe.

Tun ypoxka (cabakThIH THII): U3yYE€HHUE HOBOM TEMBI.

Bun ypoka (cabakThlH Typl): YPOKH COBEPILIEHCTBOBAHMS 3HAHUM, YMEHUU U
HaBBIKOB.

[Inanupyemble pe3yibTaThl: OOydaromuMecs JOJDKHBI 3HAaTh 3HAYEHUE
XUMUYECKUX 3JIEMEHTOB B KU3HH YEJIOBEKA.

Oo6opynoBanue. Pecypcesl (pecyperap): UKT, npesenrarius

Onurpad: «/pyroro Huuero B Npupoae HET HU 3]1€Ch, HU TaM B KOCMUYECKUX
rIIyOMHAaX U OT MECYUHOK MAJIbIX JI0 IUIAHET-U3 AJIEMEHTOB COCTOUT €IMHBIX).
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Iran Henn JlessiTeIbHOCTH HesarenbHoct | Unen cemu | PesyabTar | Bpem
Ke3sen Makcar yuuTeas b yYauuxcs MoOAYyIel Hormikeci | 51
MyragimMHiH Oxymbiapa | Keri Yaxkbl
JpekeTi bIH dpeKeTi MOAYJIb/iH T
uaesiJiapbl
Mody:xn | Co3nanue | Ilcuxonormuecku | Buumarensno | Junanorosoe | Co3gana 2 MUH
eHue Onarorpus | i HacTpoit U C UHTEpecoM | oOydyeHue, | atMocdepa
THOT'O Ilpocmomp U | BBIOJIHSIOT KPUTUYECKO | COTPYAHUYE
KJIIUMaTa B | 0OCydHcOeHue 3a/IaHus e CTBa
KJ1acce. npumuu MBIIILICHHE,
[Toctanor | (bymymee B 010 u OO,
Ka TBOMX pyKax) OTuO
COBMECTH
BIX IieJeH
W 3a7a4 Ha
YPOK.
Henenne | O6pa3oBa | Pazmaet dumiku VYvyamuecs OO0 u OO | Co3nmaHbl 30 cek
Ha Th TPYIIBI | U HATIPABIISET BEIOMpAIOT W3 TPYIIIBI
TPYIIBI | yYalIuXxcs CEKpEeTHOM
«lBetn | mus KOpOOOUKH
bIC COBMECTHO ¢umky  (oHH
¢bumku» | i paboTh 4eThIPEX
IIBETOB), Ha
KaxJ10u
¢bumke
3aIMCaHbI
hopmyIIBI.
Pacnpenensor
Cs IO COCTaBy
bopmynsl (2-x
aTOMHBIE, 3-X
aTOMHBbIE U 4-X
aTOMHBIC).
PaccaxxuBatotc
s TI0 TpynIam
Mo3sros Kaxkue OtBeuator Ha | [lnanorosoe 2 MUH
oit XUMUYECKHE BOITPOCHI oOydeHwue,
HTYpM aneMeHTsl  Bawm KPUTHUIECKO
W3BECTHBI? e
) CKOJIbKH MBIIIJICHUE,
3JIEMEHTORB OJ10 u OO0,
cocrout [ICX3? OTuO
CxonbKo
METaJJIOB B
[ICX2?
Kakue wmetamibl
OBLIT W3BECTHHI B
JPEBHOCTH?
Heneno | [locranoB | Hampasnser Crapsat uens 1 | [uanorosoe | IlocranoBka | 2 MuH
Jlaranme | Ka 3a/1a4u Ha oOyueHue, | menei u
Crparer | caMOCTOAT ypok s cedbst | KM 3a1a4
us €JIbHBIX Y 03BYYHBAIOT
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«Jlagom | nenet wum
Ka» 3ama4y
Hoxnan | PazeuBath | CooOrieHue Buumarensrno | JImamoroBoe | Yuammiics | 3 MUH
UCCJIEIOBA | yYaIlEerocs. CIIYIIAIOT U oOydeHue, | MPOSIBUII
TelnbCkue | XUMUYECKHE 3aMHChIBAIOT KPUTHUYECKO | HCCIIe0BaT
HABBIKU AJIEMEHTHI B HOBYIO e €JIbCKUE
yyalmxcs | JpeBHOCTH. nH(pOpMaLIMIO. | MBIIUICHWE, | HABBIKU U
OO0 u OO, | Takxe
OTuO IpyTHe
OOyuenue | yuammecs
1o 03HAKOMUII
NPUHINITY | UCh C
«paBHBIN uHpopmaru
paBHOMY». | €H.
Padora | Usyuenne | CooOmiaer HOBbIe | 3amuCHIBAIOT Huanorosoe | Moryr 1 mun
no HOBBIX TEPMUHBI oOyueHue, | MpaBUIBHO
MeTOJy | CJIOB  Ha KPUTHUYECKO | TIPOU3HOCHT
CLIL AHIJIMICKO e b TEPMHUHBI
M SI3BIKE MBIIUJICHHE, | Ha
OO0 u OO, | aHraUKCKO
OTuO M S3bIKE
IIpesen | Hayuuts | PaGora B rpynmax | Mccnenosaren | J{uamorosoe 6 MUH
TausA paborare | 1.  Pomp bCKas Oecena | oOyuenue, | DpdexkTuBH
B IPYIIEe | XUMHUYECKHUX (HIT, OKM, HUKT ast paboTa B
3JIEMEHTOB B | YBO) rpymnmax
JPEBHOCTH
(MHTEpBBIO c
KYPHAITUCTOM)

2. Ilpumenenu
€  XUMHYECKHUX

3JIEMEHTOB B
COBPEMEHHOM
mupe (“Scientific
article”)

3.  XHUMHYECKH
€ DIIEMEHTHI B
Pa3IUYHBIX
OTpacisix
MPOMBIIUIEHHOCT
u («Mind map»
according to the
text)

4, Xumudgeck
HE DJICMCHTHI B
CEIIbCKOM
XO035ICTBE
(«becena 3a
KPYKKOH Yasi»)
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IIpumen | Hayunuts 3amuta npoektoB | MccnenoBaren | Juanorosoe | 3ammmaror | 10
eHue IpPaMOTHO bCKas Oecena | oOyueHue, | MPOEKTHl H | MUH
3aIUIIaTh (HIT, OKM, UKT BJIAJICIOT
CBOU YBO) TeMOM
MIPOEKTHI
Pabora | Hayuurs | Hampamnser Cocrasisror u | Juanorosoe 3 MuH
o COCTAaBIIAT 3a0ar0T oOydeHwue,
TOHKUM | b TOJICTBIE BOIIPOCHI JJIst KM, O10 n
u BOIIPOCHI 1 onuoknaccauk | OO
TOJICTBIM | YMETh OB
BOIIpOCa | OTBEYaTh
M Ha HUX
PaGora B Hemut Ha | OOcyxmaroT JlnamoroBoe 4 MUH
IPYTHUX rpymIbl/ npobaemy o0y4eHue,
rpymnmnax, KPUTHUKH, KM, OJ10 u
METOL MeyTaTelu, 00
YTJIBI peaIuCTHI
Paborta B Hamnpasiser VYyamuecs Juanorosoe 3 MuH
IpyTux Mepexo AT B oOyueHue,
rpyIrmax, IPYTYIO KM, O10 u
METO/T rpynmny uiu 00
YTIIBI OCTaloTCs B
CBOEH U
apryMEHTUPYIO
T IOYEMy
BozBpa Koopaunupyer Juanorosoe 30 cex
IEHUE K [Ipenmarato oOydeHwue,
JIaJ01IKa BEPHYTBCS K KM, OZ10 n
M JIaJIOIIKaM C 00
JTana
1eJernoiaraHusl.
Bce mm  uemm
ypoka
JOCTUTHYTHI?
Peguexk | Hayuuts | Ananus AHamuzupytot, | Jlnanorosoe | YMeror 3 MuH
cust CaMOOIIEH | Pe3yJbTaTOB. OTBEYAIOT Ha oOyueHue, | mucartb
/3 UBaTh OTBeTsI HA BOIIPOCHI Ha KPUTHYECKO | CUHKBEHHBI
CBOIO BOIIPOCHI: CTHKEpax u e U MOTYT
pabory. 1.YTo BBI U3 TOTO | MOMEMIAIOT HA | MBIIJIEHUE | CAMOOLICHU
JaBatb 4TO y3HAIU JIUCTBHI C BaTh CBOIO
pednekcu | ceromHs Oynere WJUTIOCTpAITus pabotry Ha
10 YPOKY. | IPUMEHSTH Ha MHU: YPOKE.
I have | ypoke? «MSICOPYOKIY,
learnt .... | 2. Kakas «KOp3UHA AJis
I liked.... | uadopmanus, Mycopay,
It was | moJlydeHHast «CaAKBOSIK.
easy for | ceromus, He
me.... OKa3ajach BaM
It was | IOJIE3HOM?
difficult 3. Yro ceroaus
for me .... | GbIJIO MOJIE3HBIM

224




Tenepp s | nis Bac?

MOHAI ..... | [lomecTuTh cBOM
Mens CTHUKEPHI C
YAUBUIIO OTBETaMH Ha
JIUCTHI —

S cMmor ... | «mscopyOkay,
«KOp3UHA 1JId
Mycopay,
«CAKBOSIK».

KitoueBbie cinoBa u ¢pasbl, HEOOXOAUMBIC Jis OBJIAJACHHS TPEIMETHOMN
nexkcukou 1o u3ydaemoin teme: Chemistry, properties, the modern world, nonmetals,
metals, chemical industry, chemist, agronomy, medicines.

[Tonesnsie dpassl a1t nuckMa: Mineral fertilizers. Synthesis of medicines.The
chemistry is around us.

st 5pPEeKTUBHOTO JOCTHIKCHHS TTOCTABJICHHBIX IIEJIEH Ha KaKIOM JTalle
ypOKa HCTOJB3YIOTCS METOJIbI aKTUBHOTO OOYYEHUsS, BHIOOP KOTOPBIX OMpEIeicH
COJIepKaHUEM TEMBI:

Ha cramuu BBI30Ba MOcjae NMpOoCcMOTpa MpuUT4YU «bymyinee B TBOUX pyKax»
y4daiuecss KOHCOJIUIUPYIOT CBO€ BHUMaHUE Ha mporiecc o0yuenus. Ha nannom stamne
TAK)K€ TPOUCXOJUT JEJICHUE OOydJaroumuxcsi Ha rpymmbl 1mo Mmetony «llBeTHbie
bumkn», TakkKe Ha ITOM JTale OTBEUAIOT HA BOMPOCH YYHUTENA. 3aroHSIOT
«Jlagomkuy, WUTOrOM JaHHOTO MpUEMa CIYXHUT (HOPMYITUPOBKA TEMbl YpOKa H
nesnenojaranve. JlaHHas cTpareruss HE TOJBKO TIOMOTaeT 3auHTEPECcOBATH
o0yJarouxcsi, HO ¥ aKTyaJIM3UPOBATh UMEIOLIUECS 3HAHMUSI.

Ha cramuu ocmbiciaenust wucnosb3yiores  AMO «PabGota B rpynmey,
«HTEpBBIO C KypHATUCTOMY, « HayuHas crates», «Knactep», «becena 3a KpyKKoi
qasm).

Ha cramuu peduaekcun wucnons3ytorcs: AMO  «VYruey, «Jlagomkmy,
«MsicopyOka. CaxBosbk. Kop3una». BbeiOOp AaHHBIX METOJIOB OOYCIJIOBJICH LIEJIbIO
ypoKa W HampaBlieH Ha BOBJICUCHHE B MPOIECC OOyUEHUS BCEX OOYyJAroOnIuXcs B
KJ1acce.

B Hacrosiiee Bpemsi B Haillel CTpaHe B paMKax OOHOBJICHHS COJEpKaHUS
00pa3oBaHUs BBEJICHO KPUTEPUAILHOE OIEHUBAHKE. DTO SBJISIETCS BAKHBIM, IOTOMY
YTO MPOoOJIeMa OIEHUBAHUS M €T0 0OBEKTUBHOCTH OCTPO CTOUT U MEPE]l YUUTEISIMU B
IIPaKTUKE MPENoIaBaHusl, U Mepe]] YYCHUKaMU JJIs OLICHUBAHUS YCIIEITHOCTH CBOETO
oOyueHus. J{nsi yuuTesns BaXKHO, KaK C MOMOIIBIO OIEHKH HE MOTacuTh MHTEPEC K
IpeIMEeTy, a HA00OpOT, CTUMYJIUPOBATh YUEHHUKA K TIPOJBUKEHUSM IO OTHOIICHUH K
camomy cebe. OleHKa TOJDKHA CTaTh WHCTPYMEHTOM B PyKax YUHTEINS, KOTOPBIHA
OyneT HampaBisiTh, OTKPHIBATh HOBBIE BO3MOXXHOCTH YYCHUKY Ha ITyTH ITO3HAHMS.
Oco0eHHO 3TO BaXXHO HAa COBPEMEHHOM JTale, KOrjJa Mbl uepe3 H3MEHEHHE
o0pa3oBaTeNbHON TapaguTMbl MEPEXOJUM OT MOJENH, T/I€ YYHUTEIbh HAXOIWUTCA B
IIEHTpE y4eOHOTO Mporiecca K MOJENH, TJI€ YUYCHUKH CO3UIAIOT, a YYUTEIh JIUIIIb
HaIpaBJseT.

OneHuBaHWE MPOUCXOAUT JBYMSI OCHOBHBIMU croco0amMu: (HopMaTHUBHOE
OLICHUBAaHUE U CyMMAaTHBHOE OlLICHUBAHHUE.
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KpurepnanpbHoe OIleHWBaHME — OTO MPOIECC, OCHOBAHHBIH Ha CPaBHEHUU
y4eOHBIX JOCTHKEHHH ydalmxcs C 9YETKO ONpeAeNEHHBIMHA, KOJUICKTHBHO
BBIPA0OTAaHHBIMH, 3apaHee M3BECTHHIMH BCEM YYaCTHHKAM IPOLeCcCa KPUTEPHUSIMH,
COOTBETCTBYIOIIMMHU IEJSIM W COJCP)KaHUIO OOpa30BaHMS, CIIOCOOCTBYIOIIMMHU
dhopMUpOBaHHIO YUeOHO-TTO3HABATEIBHON KOMIIETEHTHOCTH 00YyUYarOIIXCsl.

Kputepun onieHHBaHMsI IPEACTABISIOTCS KaK I1€)1b, KaK 0XKUTAEMBIN pe3yibTatT
oOydeHusi, a OIEHUBAHUE TIO JIOOOMY KPHUTEPHIO — OTO OMpECIICHHUE CTEICHU
MpUOJIMIKEHUST YIeHHKa K JaHHOW 1enu. KputepuaibHoe orieHUBaHuE GOPMHUPYET Y
00yJaroIuXcsl MOJIOKUTEIHHBIC IMOIMH K y4eOHOMY TPOIIeCCY, U YUUTETh BCErna
MOKET HAUTH OTBETHI Ha MOCTABJIEHHBIE BOMPOCHI 110 OIICHHUBAHUIO Pa0OT.

[IpakTrueckass 3HAYUMOCTh KPHUTEPUATHLHOTO OICHUBAHUS OMPEIEIAETCS
CJIEIYIOLTUMU MTPEUMYIIIECTBAMM:

. OIICHUBAETCS TOJIbKO paboTa 00yJaromierocs;

. pabota oOydaromierocs CpaBHUBaeTca C 00pa3uoM  (3TaJOHOM)
MPaBUJILHO BBIMOJIHEHHOM pabOThI, KOTOPBIM U3BECTEH yUalllUMCS 3apaHEe;

. oOydJaroMycsi HW3BECTEH UETKWW aJTOPUTM BBIBEJCHUS OIEHKU, TI0
KOTOPOMY OH CaM MOJKET OMpeeNUTh YPOBEHb CBOECH padOThl W WH(GOPMUPOBATH
poauTene;

. OILICHMBAIOT Y 00YYarOMIMXCS TOJBKO TO, YEMY YUWJIHM, TaK KaK KpUTEpU

OIICHUBAHUS MIPEJCTABIIACT KOHKPETHOE BHIPAYXKEHUE YUCOHBIX LIEJICH.
JlaHHBIN BUJI OLICHUBAHUS TTO3BOJISCT:

Yuaurensam:

. Pa3zpaboraTe kpuTEpHH, CHOCOOCTBYIOLIME MOIYYEHHIO KAau€CTBEHHBIX
pEe3yJIbTaTOB.

. HNmets omepartuBHYI0 HHGOpMalUIO AJi1 aHaIM3a W IUIAHUPOBAHUSA
CBOEH JEATEIBHOCTH.

. VY IyqmuTh Ka4eCTBO MPETIOaBaAHMS.

. BricTpanBaTth WHIUBUAYaJIbHYIO TPACKTOPUIO OOY4YEHUS KaXKIOTO
YYEHHKA C YYETOM €r0 MHAUBUAYAJIbHBIX OCOOCHHOCTEN.

. Hcnonp30BaTh pa3HOOOpa3HbIE MOAXOABI 1 UHCTPYMEHTHI OIICHUBAHHS

. BHocuTh npeioxkeHus Mo COBEPIICHCTBOBAHHUIO COJIEPKaHUS yueOHOU
POrPaMMBI.

YyamumMmest:

. 3HaTh W TIOHUMAaTb KPUTEPUU OLIEHUBAHUS JJs TNPOTHO3UPOBAHUSA
pe3yJibTaTa, 0CO3HaBaTh KPUTEPUH yCIIeXa.

. VYyacTtBOBaTh B peduieKcHuH, OlIeHUBast ce0s1 U CBOUX CBEPCTHUKOB.

. Hcnonp30BaTh 3HaHUS Ui PELICHUS peajJbHBIX 3a7ad, BBIpaXarTb
pa3Hble TOUKH 3pPEHUS, KPUTUUECKHU MBICIIUTB.

. OBnazeTs NpreMaMu KOHTPOJIBHO-OLIEHOUHOM €A TENbHOCTH.

Ponurensam:

. [TomryuaTs HOKa3aTeNbLCTBA YPOBHS 00yUYE€HHOCTH peOCHKA.

. OTcnexuBaTh Nporpecc B 00ydeHnH peOeHKa.

. ObecneunBaTh peOEHKY MOAAEPKKY B Ipoliecce 00yueHusl.

3a1a4y OLlEHUBAHUA:
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- OnpeneneHre ypoBHS NOJATOTOBKM KaXKIOIO YYEHHMKA Ha KaXJOM JTarle
yueOHOTO0 mpolecca;

- OTcniexxMBaHue UHIUBUAYATBHOTO IPOrpecca U KOPPEKIMS UHAUBUAYAIbHOM
TPAEKTOPUH PA3BUTHUS YUCHUKA;

- MotuBHupoBaHrue O00y4alOUXCsi Ha YCTpPAHEHHE HMMEIOLIUXCS MPOOENoB B
YCBOCHUH YUEOHOU MPOTpaMMBbl;

- JduddepennmpoBanre 3HaAYMMOCTH OLEHOK, MOJYYEHHBIX 32 BBINOJIHEHUE
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

- OGecnieueHne OOpaTHOM CBSI3U MEXKY YUUTENIEM, YYCHUKOM U POIUTEISIMHU.

KoMnoHeHThI KpUTEepHaIbHOTO OLIEHUBAHUS:

- PyOpukarop — moapoOHBIif onucatens YpOBHEH TOCTHKEHUN 00yIarouXxcs 1o
KaKIOMY KPUTEPHUIO U COOTBETCTBYIOIEE UM KOJMYECTBO OAILIOB.

- OueHouHOe 3aJaHuWe — 3a4yeT, JCce, MPOEKT, KOHTpOJibHas padoTa,
nabopatopHas paboTa, UCCIIEAOBaHUE.

- [TpoBepOYHBIM JTUCT — TUCT CAMOOLICHKH 3HAHUN U YMEHUH 10 JJAaHHOU TEME.

OueHOYHBIC 3aJaHUA:

- JIOJUKHBI COOTBETCTBOBAaTH (HOPMUPYEMBIM YMEHHUSIM M TpeOOBaHUSIM K
pe3yibTaTaM OCBOEHHUS Y4€OHOU MPOrpamMMBbl 10 IPEIMETY;

- IOJKHBI COJIEp>KaTh MPOBEPSEMBbIE JIEMEHTHI 3HAHU;

- HeoOXoauMO CPOpMHpPOBaTH Yy OOYYaIOIIMUXCA MPAKTUYECKUE HABBIKU
BBITIOJTHEHUSI TAHHBIX 3aJaHUM.

JUis  BBINONHEHUA 3a7aHUi  OOydyaroluXCs JKEJNaTeJbHO  00€CleYUTh
namsiTKaM, aJIrOpUTMaMH, WHCTPYKUMAMU. PasHble BuAbl 3aJaHUN  JTOJKHBI
croco0cTBOBaTh (POPMUPOBAHUIO PA3TUUYHBIX KOMIIETEHIIHH.

PybOpukarop — nokazatesb c)OPMHUPOBAHHOCTH KOMIIETEHIIMI B COOTBETCTBUU
C KpUTEPHUSIMU OLIEHUBAHUS; OIPOOHAs MHCTPYKIUS /JIsl OLIEHUBAHUS 3a/IlaHUM:

- IOJKEH COAEpKaTh MOAPOOHOE ONMCAHNE YPOBHEU TOCTHKEHUIN ydalIuxcs U
COOTBETCTBYIOILIEE UM KOJINYECTBO OAJIJIOB;

- COCTaBIIATHCA JIs1 KAXA0T0 BUIA OLEHOYHON paboThlI;

- ONMCAaHKE JOCTHKEHHUH JOKHO OBITh KOHKPETHO-TIO3UTUBHBIM;

- B pyOpuKaTope JaeTcs XapaKTepUCTUKA HE YYEHHKY, a BBIIOJIHEHHOW UM
pabore.

Hamuuue pyOpukaTopa AJjig yIUTENs YIPOIIAeT MPOBEPKY pabOThI U JeNaeT ee
0onee OOBEKTUBHOM; JUIsI YYEHHKAa — OIICHKAa CTAHOBUTCS apryMEHTHUPOBAHHOW W,
CJIeI0BAaTENbHO, MOHATHOM; a TaK K€ CTAHOBATCS SICHBI ITyTH KOPPEKTUPOBKU 3HAHUIA,
YMEHUHN U HaBBIKOB.

JIucT camMOOIleHUBaHUS — 3TO TUIaH JEHCTBUU YUYEHUKA MPHU HU3YUYECHUU TEMBI.
dopmupyer

- HaBBIKU: CaMOaHaJIn3a, CAMOKOHTPOJISI, CAMOKOPPEKIMHU, CAMOOLIEHUBAHUSI.

- YMEHMS: IUIAHUPOBATH IOJYYEHHE 3HAHWUW, CAMOCTOSITENBHO NPUMEHSTH
3HAHUS, AHAJIU3UPOBATh CBOU JIOCTMXKEHHS W HEJIOCTaTKH, IJIAHUPOBAaTh ITyTH
WCIIPABJIEHUS OIHOOK.

Aaroput™M pabOThI IO TEXHOJIOTMH KPUTEPUATILHOTO OL[CHUBAHMUSL:

- ONPENICIAUTD LIETH U 33Ja4d YYUTENS U YUCHHUKA NPU U3YYCHUU JaHHOW TEMBI,
B COOTBETCTBUU C TPEOOBAHUSAMU K Pe3yJIbTaTaM OCBOCHUS Y4eOHOI MporpamMmbl;
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- momoOpaTh WM COCTaBUThH 3aJaHUs, KOTOPBbIE IMOMOTYT C(OpMUPOBATH
KOMIETCHIINH B COOTBETCTBHHM C KOJU(MUKATOPOM IUIAHUPYEMBIX PE3YJIbTATOB U
PE3yJIbTaTOB OCBOCHUS YUEOHBIX MTPOTPaMM;

- OTIPENICIUTh KPUTEPUIA OIICHUBAHUS 3a/IaHUS;

- pa3paboTtaTh pyOpHKaTOp ISl OLICHUBAHUS YpPOBHEH CHOPMUPOBAHHOCTH

KOMIICTCHIINH.

[IpeacTaBnsitoTC KpUTEPUU M JECKPUIITOPHI W3 ONBITA YYUTENS XUMUU
cpenner mkoisl Ne 95 r.Anmvater T.I'.benoycoBoii.
Jlis oleHMBaHUS JOCTHXKEHUN O0y4aloumxcsi NMpU HM3yUYEHUU Kypca XHMHHU
MOHO HCII0JIb30BaTh CIEAYIOIINE KPUTEPUU.

Tabnuua 21 — Kputepun orieHuBaHus Kypca XUMUHU

Kpumepuu IIposepsiemvie ymenus u cnocobnocmu Oyenounvle 3a0anus
Kpurepnii A - YMmeHus  oO0OBACHATH, Kak HayKa | 3cce,coo0IeHus, pedepaTs
«CriocoOHOCTD NpUMEHSETCd W WCHONB3YeTcs  TpH | U T.IL.

MIOHUMATh, KaK | pelIeHMH MECTHBIX M INI00ATbHBIX MPOOIeM.
Hay4JHBIC 3HAHWA | - YMEHHS OIICHUBATh BIHMSIHUE HAYKH |
MPUMEHSIOTCS B | HAYYHOTO TPUMEHEHUS Ha KHU3Hb U
KU3HH, W  yMEHHE | 00IIeCTBO.

BBICKa3bIBaTh ~ CBOIO | - YMEHHUs (OPMYIHPOBATH COOCTBEHHOE

TOUYKY 3pEHUS»

MHEHUE W ITO3UIINI0, apTyMEHTHPOBATH €rO.
- YMmenus HUCIIOJIB30BAaTh Pa3INYHBIC
crocoObl  ToMCKa, cOopa, 00paboOTKH,
aHainu3a, Iepeladyd U HMHTEpIpeTaluu
nHpopmaruu

Kpurepnii B
«CrocoOGHOCTb
MOHUMATh u
nepeaaBaTh Hay4YHYIO
uHpOpMALIHIO»

CnocoOHOCTb:

- mepedaBaTh  HAYYHYIO
JIOTMYHO M IOCJIEIOBATENBHO;
- TBOPYECKH HCIIOJIB30BATh Pa3HOOOpa3HbIC
Cpe/CTBa JUIsS BBIPAXCHUS YYBCTB, WACH U
Pe3yJIbTaTOB CBOCH JCSTECILHOCTH,

- iepeiaBaTh HHGOPMAIIMIO B BUJE YCTHOTO
OTBETA Ha BOIIPOCHI, nepeaBaTh
UHPOpPMAILIMI0O B BHJAC YCTHOTO OTBETA,
JIOKJIala C HCIOJIb30BAHUEM HArJISIIHOCTH
(mpe3eHTaIus, MOJICIIH, CXEMBbI);

- MepeaaBaTh B BHJIC NMUCBMEHHOTO OTBETa
Ha BoOmpoc (YMEHHE HHTEPIPETHPOBATH
CYITHOCTH W3YYCHHBIX SIBIICHU,
NPOIIECCOB, 3aKOHOB, 3aKOHOMEPHOCTEH u
T.J.)

nHpopmaIuio

NOHSTHHHBIE  JMKTaHTBHI,
TECTOBBIC ~ 3aJaHWs  Ha
COOTBETCTBUE, YCTHBIE
OTBETHI, Hpe3CHTALUS
paboThI

Kputepnii C
«CnocobHOCTh
OILICHUBATh HAYYHYIO
nHpOpMaITHIO U
MPUMEHSITH €€ TIPH
peleHIH
MPOOIEMHBIX
BOTIPOCOB)

YMeHUs CTPOHUTH JOTMYHOE pacCyXICHHE,
YMO3aKJIIOYECHUE (MHAYKTHBHOE,
JNeNyKTUBHOE U TI0 AHAJIOTHUHM) Yepes
CO3JJaHME MOJIETIeH M CXEM PELICHUs 3amad
U IPOOJIEMHBIX BOIIPOCOB

3a/1auu, COCTaBJICHUE
ypaBHEHUH peakIui
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Kpurepuii D - YMeHus omnpenensith npoOiaeMy, KOTopas | IpaKTHYeCKue paboTHI,
«CrocoOHOCTb MOXET OBITh NpPOBEpEHa HCCIEAOBAaHUEM, | JTaOOpaTOpHBIE paboTsl,
IUTAHUPOBATh U ONpeNeNATh LeNb U IUIAHUPOBAaTh NMYTH U | IPOEKTHI
IPOBOJIUTH CpeICTBa €€ JOCTHXKECHUSI.
HCCIIEIOBAaHUE» - CnocoOHOCTh BUJETh albTEPHATUBHBIE

IOyTH JOCTIKEHHS TIOCTAaBICHHBIX 3aad,

BBIOMPATH HauOosee ¢ exTuBHBIC

CpeAcTBa MX JIOCTWXKCHHUS, OICHUBATh

METOJ, KOMMEHTHUPYsI €0 JOCTOBEPHOCTh
Kpurepnii - Osnagenue nornueckuMu aeiicrsusmu: | CocraBieHue 51
E«YMmenus CpaBHEHHs, aHAIM3a, CUHTE3a, 000OIICHHUSI, | 3aMIOTHCHUE TaOJIHI], CXEM,
UCIOJIb30BATh UHAYKIUH U IeTyKINU, AaHATOTHH. MIOCTPOCHHE rpaduKoB
JIOTMYECKHUE NeHCTBUA | - YMEHMsI UCNO/Ib30BaTh MH(OPMAIUIO U3 | 3aBUCUMOCTH
U JIeNaTh BBIBOJBI» TEKCTOB, yCTaHaBIIMBATh NPUYHHHO-

CJICZICTBEHHBIE CBSI3U U JIEJIaTh BBIBOJIBL.
Kpurepnii F - YMeHus pacnpenensits GyHKIMUA U PO B | paboTa B rpynnax,
«YMeHue COBMECTHOHM JESTEIbHOCTH, OCYILECTBJIATH | IPAKTUYECKHE u
3¢ deKTUBHO paboOTaTh | B3AUMHBIA KOHTPOJIb B COBMECTHOM paboTe. | 1abopaTropHbIe pabOThI
B IpyIIIe COOMIOACHUE | - YMmenus IIPOBOJUTH Hay4HbIE
npasui Th npu UCCIIEI0OBAHUS, coburoas TEXHUKY
BBINOJIHEHUH 0€e30I1aCHOCTH
MPAKTUYECKUX paboT»

OuenuBanue

B paMKax OIMCBHIBAEMON  CHCTEMBI

npeAcTaBiIsieT co0oit

HEOTHEMIIEMYIO YacTh OOYYCHHS, BOXKHYIO JIJISI TIOCTOSTHHOTO OIPECICHUS CHIIBHBIX
1 cJIa0bIX CTOPOH KaXkaoro odyuaromierocs. s 3Toro oOy4aromumcs JOJDKHBI ObITh
COBEPIIICHHO TIOHSATHBI I[€JM BCSIKOW BBICTABISIEMON OTMETKH, PaBHO Kak W
Mporelypa €€ BBICTaBICHUA. BHE 3aBUCHUMOCTH OT TOTO, UMEEM MBI JIENO0 C
GOpPMHUPYIONUM WM KOHCTAaTUPYIOIIMM OIICHHUBAaHUEM, HEOOXOIUMO COOJII0IaTh
cienyromue ooime TpeOOBaHUS:

- oleHuBaemasi paboTa M TOPSAIOK JEHCTBUN IO €€ OIICHUBAHUIO JTOJDKHBI
MO3BOJIUTH KaK YUUTEII0, TAK U MIKOJBLHUKY OMPEACIUTh YCIEXH U HEeyAauu, a TAKXKe
MOHSATH, YTO YUYEHUK MOXKET CACNIaTh, YTOOBI MUHUMHU3UPOBATh CBOIO HEYCIICITHOCTD;

- TMPOBEPSAETCS HE MPOCTO CIOCOOHOCTh pPeOCHKA BCIIOMHHUTH M H3JI0XKHUTh
M3y4deHHBbIC (DAKTBI, HO Tak)Ke MOHMMAaHWE W NPHUMCHCHUE WM 3HAHWH, YMCHUN H
HAaBBIKOB;

- OIICHMBaHUE TIPOU3BOAMTCS B COOTBETCTBUU C OOIIMMH KPUTEPHIMHU
OIICHWBAHUS TI0 ONPEICICHHOW MPEAMETHOW TPYIIe, IOCTHKCHUS OTMEUYAIOTCS
OTJICTLHO 10 KKIOMY U3 KPUTEPUEB;

- IIKOJILHUKHU 3HAIOT KPUTEPHUH OIICHUBAHUS BBIOIHIEMOTO 33JIlaHUS JI0 TOTO
KaK MPUCTYIAIOT K €r0 BHIMIOJHEHUIO, a TAK)KE TI0 MEPE BO3MOKHOCTH MTPHUBJICKAIOTCS
K 00CY>KJIEHUIO U/WIIM CO3JJaHUI0 PyOPUKATOPOB JIJIsl OLICHUBAHUS 3a/IaHUI;

- YUEHHMKaM MPEIOCTABISETCS BO3MOKHOCTh aHaIN3a COOCTBEHHOTO OOYUEHHSI
C UCIIOJIb30BAaHUEM KPUTEPUEB OLICHUBAHUS W OMpE/ENIEHnEe TOTO, YTO HYXKIACTCS B
0cO0OM BHUMAHUU U COBEPIIICHCTBOBAHUH;

- pe3yJbTaThl OIEHWBAHMS BBHITIOJIHCHHBIX PAOOT JOCTYITHBI TOJBKO CaMOMY
peOCHKY, €T0 POAUTEINSAM, YIUTEIISIM U aIMUHACTPAITUH IITKOJTBI;
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- OlICHUBaHHWE PAa0OT MPOU3BOJIUTCA MAKCUMAJIHLHO OOBEKTHBHO, HE3aBHUCHUMO
OT JIMYHBIX CUMIATUN U aHTUNATHI, YTO JIOCTUTAETCs AETAIbHBIM (PUKCUPOBAHUEM
ATOM MPOLEAYPHI U CO3JJaHUEM MOAPOOHBIX PyOPUKATOPOB.

Takum oOpa3oM, KpUTEepUaIbHOE OLIEHHMBAaHUE BOIUIOLIAET B ceOe MPUHIIMIIBI,
KOTOpBIE JIEKaT B OCHOBE OOHOBIIeHHs oOpaszoBaHus. [lpu ycioBuu coOiroaeHus
METOJMKU €€ MPUMEHEHHsS, TPYAOEMKOCTh U MU3ACPKKH aJalTAllMOHHOTO Mepuoia
OKYIaITCsl COXPAaHEHHEM I103HABATEILHOTO MHTEpeca peOEHKa, pa3BUTHEM B HEM
KEJTAHUS YUYUTHCS, TPYAUTHCS, T.€. TIOBBIIIICHUEM KauyeCTBa 3HAHUHN 00yJarOImuXCsl.

OO0pa3zer; caMOOIICHUBAHUS JJIs1 YCTICIITHOM MTOATOTOBKU K KOHTPOJBHOM paboTe
o Teme «MeTasutbl 1 HEMETaJUTb) MPeACTaBiIeH B Tabmuie 22.

[Tpumep: KontponsHas paboTa o teme

«IIpocTeie BemecTBay

3ananue 1.

1. Jdansl cnenyronue BemectBa: HCI, Cl12, CaO, Mg, NaOH, Ba, CO2.

Onpenenute cpeay MPUBEICHHBIX BEIIECTB - METaJIbI

2. Jlanwel crnepyromue BemiecTBa: ¢dochop, BOAOPOJI, KHUCIOPOA, HATPHI.
Ornpenenute MpaBUJIBHOE COOTBETCTBUE BEILIECTBA U €TI0 arperaTHOe COCTOSIHUE:

a) Ipy OOBIYHBIX YCIOBHSX, 3TO BELIECTBO OECUBETHBIN ra3 C IMJIOTHOCTHIO MO
BOJIOPOAY, PaBHOM 1;

0) 9TO TBEPJI0€ BEILIECTBO, UMEIOIIEE AIEKTPONPOBOIHOCTD U TNIACTUYHOCTD;

B) 3TO OECIIBETHBIH T'a3, MOACPKUBAIOIIHNM JIbIXaHUE U TOPEHUE;

T') TBEpJI0€ BEIIECTBO, UMEET OJIHY U3 aJUIOTPOIHBIX (POPM KPACHYIO IO IIBETY.

3. BeibepuTe cpeu npuBEICHHBIX CBOMCTB, PU3MUECKHE CBOMCTBA KUCIOPOA:

a) OECIIBETHBIN ra3;

0) jerue BO31yXa;

B) 0JieTHO-(PUOJIETOBBII ras;

T) TsDKeJee BO3yxa

1) B )KHJIKOM COCTOSTHUU UMEET TOTy00il IBET;

4. ®u3nyecKrue CBOMCTBA aJTFOMUHUSL:

5. MaremaTnyeckoe BhIpaKEHUE KOJIMYECTBA BEIIECTBA

A.N=n. Na

b.n=m/M

B.V=n.Vm

I'm=nM

3amanue 2. YCTaHOBUTE COOTBETCTBHE.
2.1 O603HaucHne Pusnyeckas BeJIMYNHA
1. M a. oTHOcUTENIbHAsI MOJIEKYJISIpHAs Macca
2.n 0. KOJIMYECTBO BEIIECTBA
B. MOJIsSIpHas mMacca

r. Macca

2.2

O0o3HaueHne dusnyeckas BeIMYMHA
1. MonsipHas macca A. n/moib

2. KOJIM4eCcTBO Bemiectsab. Moib
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B. r/monb
I.r

3amanue 3.
YcTaHoBUTE MPaBWIBHYIO MTOCIEA0BATEILHOCTD U 3aUIIUTE (POPMYJIBI Ta30B B

MMOPAAKEC YBCIIMYCHUA UX MOJIAAPHBIX MAcCC:

A. xkucnopon

b. azor

B. ¢prop

I'. o30H

3ananue 4.

Paccunraiite HeOOXOAMMYIO BEJIMUMHY U JIOMIOJIHUTE BHIPAKCHHUS:
1. KommuectBo BentectBa CO2 maccoit 8,8 r MOJIb
2.KonugectBo BemectBa SO2 o6bemom 4,48 11 (H.y.) MOJIb
3. O6beMm (H.y.) 4 mons NH3 T

4.Yucno monexkyn 18.1023 Bogopoaa cocTapisieT MOJIb

Tabnuma 22 - PyOpukatop aJis OIIEHMBAHUST KOHTPOJIBHOM pabOThl MO XUMHUHU
«Mertasbl 1 HEMETaUIbD»

No Dnemenm codepocanus MaxcumanvHolii
3a0aHus oann
Kpurepnii B «CriocoOHOCTS MOHUMATH U NIEpeaBaTh
HAYYHYI0 HH(POPMAIIHIO)»
1.1 Knaccudukanus Heoprannueckux BemecTs. [IpocTsie u 1
CJIO)KHBIE BEIIeCTBa
1.2 DuU3NYECKUE CBOKCTBA ITPOCTHIX BEIIECTB 2
1.3 Du3nyecKkne CBONCTBA NPOCTHIX BEIIECTB — HEMETAJIJIOB 1
14 du3nyYecKre CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB 1
1.5 DopMyita 1 TPUBEACHUS PACUE€TOB 1
2.1 du3nyeckue BeIMYMHBI — 000CHOBaHHE 2
2.2 Pu3nyecKue BEIUYUHBI — €IMHUIIBI U3MEPEHUS 2
Kpumepuii C«Cnocobrocmov oyenusams HayuHyo uHpopmayuro
U NPUMeEHSIMb ee NPU peuleHUU NPOOIEMHBIX BONPOCOBY
3. Pacuet MoJisipHOIT Macchl TPOCTHIX BEIIECTB 2
4.1 Pacuet xonmyecTBa BenecTsa no MOJISIPHOM Macce 2
4.2 Pacuer xonnuecTBa BeniecTBa 0 U3BECTHOMY 00BbEMY 2
ra3o00pa3HOro BeniecTBa
4.3 Pacuer o6bema ra3000pa3HOro BeUIecTBa MO KOJIUYECTBY 2
BeleCTBa
4.4 Pacder unciia yacTun no KOJIMYECTBY BEMIECTBA 2

N3 onbiTa pabote! yunrens xumuu benoycosoit T.T'.
[Tpumep: IpakTuueckas padbota
«IIpuroroBieHne pacTBopa ¢ 3a4aHHON IPOLICHTHOM KOHLIEHTPALIUEN»
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3aganue: [IpUroToBUTH pacTBOpP MOBAPEHHOW COJIM C 3aJaHHON MPOLIEHTHOM
KOHIICHTPALIUEH.

Otuer o mnpakThueckoil pabote «IlpuroroBieHue pacTBopa C 3aJaHHOMN
MPOLIEHTHON KOHLIEHTPALUEI

[{enb pabOTHI:

Meton:

TeopeTnueckas 4yacThb

Kak paccunrate maccy moBapeHHO# conu? Kak paccuutath mMaccy U 00beM
Boabl? Ilpenmoxkure cmoco0® W3MEpPEeHHs MacChl U 00beMa, HEOOXOIUMOe
o0opyoBaHuE

[1nan npoBeneHUs MPAKTUUECKONU PabOTHhI

CocTtaBbTe IUIaH MPOBEACHUS MPAKTUYECKOW pabOThl, OOOCHOBAB KaXKI0€
neucTBue (ecnu , TO , IOTOMY YTO )

1.

2.

3.

[IpakTHyeckas 4acThb

[TpubOpsI U peaKkTUBBI:

Xog paboTHI:

1.

2.

3.

BeiBon:  (maliTe  OLEHKY  HPEJIOKEHHOIO
3¢ (PEKTUBHOCTH BHITIOJIHEHHON paOOThI)

BaMH METoaa, OLICHUTC

Tabmuma 23- PyOpukatop mis (HOpMaTHBHOTO OIICHWBAHUS MPAKTHYCCKOMN
paboThI

«IIpuroroBnenne pacTBopa C 3aJaHHOW NPOLIEHTHOW KOHIIEHTPALHEN»
(8 Kmacc)

dopMaTUBHOE
OLICHUBAHHE

Kpurepun
«CrocoOHOCTh NJIaHUPOBATH U
IIPOBOAMTD SKCIIEPUMEHT»

Kpurepun «Ymenue 3¢p¢heKTuBHO
paborats B rpymnme. Cobmtonath
npasuia Thb npu BelnoaHeHUU
MPAKTHYECKUX padboT»

«IITIOXO0Y YYeHHK HE JOCTUT CTaHJapTa, | YYeHHK HE [JOCTUT CTaHAapTa,
NPEICTaBICHHOTO HIDKE | TIPE/ICTABICHHOTO HUDKE
KPUTEPUSIMH KPUTEPUSIMHU
«yIIOBJICTBOPUTEIHHO» | YUCHHK HE MOXKET CAMOCTOSTEIILHO | YUEHUK TBITACTCS COTPYIHHYATH C
OMpEACNATh I1eJIb HCCICNOBAHUS, | APYTUMHU  yYalUMUCS, TpeOyer
COCTaBIISAITh X0 paboThl, | HATOMUHAHWHA " KOHTPOJISI.
3aTpyAHSETCS OOBSICHUTH | YUEHUKY HEOOXOTUMBI
BBINIOJIHSIEMBIC JIEHCTBHS. YUEHHK | pEKOMEHIANUA Tpu  pabore ¢

HE MOXXET OLEHUTH MPEI0KEHHbBIN
METO/I

n1a0opaTOpHBIM 000pyIOBaHHEM

«XOpouIo»

Yyenuk wuwHorma oOpamjaer 3a

Y4eHUK COTpYAHUYAECT C APYTrUMU
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HOMOIIBIO JJISI OTPEJENCHUs LeNn
UCCIICIOBaHMS, IBITACTCA
CaMOCTOSATENIFHO CIJIAHUPOBATH XOJ
paboTsl, IIPEICTaBIISIET
00BSCHEHNE, HO OHO HE MOJIHOCTHIO

YUYE€HHKaMH, HE BCErJa yBaKaeT
TOYKH 3PEHUSA IPYTUX.

3naet npaBuna Th, uaorma tpedyet
pEKOMEHIaUK TI0 UCTIOIb30BAHUIO
J1a00paTOPHOTO 000PYIOBAHMS

pazpaboTaHo. YYEHHK MbITaeTCS
OLICHUTh NPEJIOKEHHBIA METOJI, HE
JOCTAaTOYHO  TOYHO  HCIONB3YS
HAYYHBIH S3BIK

«OTIIMYHO» Yuenuk CaMOCTOSITENIbHO | YUEHUK  ymeeT  paboTaTh B
ompenenseT LeNIU HWCCIEAOBAaHMS, | KOMaHJe, COTPYAHNYATh C APYTUMHU
onpeenser X0J1 paboThL, | yHJalIUMUCS, YBaXkaeT HX TOUYKY
00OCHOBBIBAaET KaXJ0€ JIeHCTBUE, | 3PCHHUS.
UCTIONB3YSl HAYYHOE pacCyXIeHue. | YUeHHK 3HaeT U coOmrojaer
YueHHK OIleHUMBAET NMPEAJIOKEHHbIN | mpaBuna Thb,  caMocTosATenbHO
METOJ BBITIOJIHSIET paborty, nocJe

BBINIOJIHEHUSI Pa0OTHl NPHUBOJHUT B
NOPSIOK paboyee MecTo

Tabnuua 24- JleckpunTopsbl AJisi OLICHUBAHUS TPAKTUYECKON PabOThI

dopmaTUBHOE Kpurepun
OIICHUBAHHE, «CrnocoOHOCTh TUTAHUPOBATH U TIPOBOJAUTH IKCIIEPHUMEHT
Harpumep,
5 Gaynos
1 CdhopmynnpoBana 11eJ1b IPAKTUIECKOI paboThI
1 OmnpeneneH MeTOA WCCIENOBAaHHWS W COCTaBJICH IUIAaH IPOBEICHUS
IKCIIEPUMEHTA
1 [Tepeurciiensl Bce HEOOXOAUMBIE JIJ1s1 PAOOTHI MPUOOPHI M PEaKTHUBbI
1 JlaHo oObsicHEHHE HAOII0JaeMbIM XUMHUYECKUM PEAKIUsIM, BBIOPAHHBIM IS
MIPOBE/ICHUS SKCTIEPUMEHTA
1 Jlana oIleHKa BBIOPAaHHOMY METOJY W TPEUIOKEHO YCOBEPIICHCTBOBAHHE
MeTo/a

OnenuBanue st 00y4eHHs

[Ipu onienuBanuu aisa ooyuenus (nanee - OnO) HaOIIOICHNE, HHTEPIIPETALIHS
U KpUTEpPHH OLICHWBAaHUS MOTYT OBITb CXOJHBIMH C MPHUMEHUMBIMH B TIPOIECCE
OIICHWBAHUS YUYCHHSI, HO XapaKTep 3aKII0YCHHUS M IPUHUMAEMbIX PEIICHUN - HHBIMH.
[To cymectBy, OnO KOHIIEHTpHpPYET BHUMaHHE HETOJIYYCHHBIX TAaHHBIX O TOM, Ha
KaKOM JTare B IMporecce 00ydYeHUsT HaXOMSITCS YUYCHHKH, B YACTHOCTH, XapaKTep H
MPUYMHBl UX CHUJIBHBIX M cial0bix cTopoH. Takum obOpazom, 3akmouenne OgO
CKOHIIEHTPUPOBAHO HA TOM, YTO MOTYT MPEANPHUHITh YUCHHUKH, YTOOBI Pa3BUBATHCS
JabIIIe.

['pynma Pedopmer OnienuBanus (2002a) mpennaraeT cieayroiiee onpeeacHnue
OIICHUBAHUSA ISl O0yUCHUS:

OnenuBanue sl OOy4YEHUS - OTO TPOIIECC BBISBICHUS U HMHTEPIIPETAIIUU
JAHHBIX, WCTOJb3YEMbI YUYEHUKAMHU M WX YUUTEISIMHU JIJISl ONpEJCJICHHs dTara, Ha
KOTOPOM HaXOJATCS ydalluecs B TPOIeCCe CBOEro OOyYeHMs, W HaIlpaBJICHUS, B
KOTOPOM CJIEAyeT pa3BUBATHCS, a TAKXKE, JUIA YCTAHOBJICHHUS ONTHUMAIBHBIX ITyTCH
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TOCTIDKEHUST HeoOxoaumoro ypoBHS. OIHMM W3 3HAYMMBIX 3JIEMEHTOB JaHHOTO
ompeneieHusl SBISIETCS AaKUEHT Ha MCHOJIb30BAaHUU pE3yJIbTaTOB OILEHUBAHMS
yueHukamu. Ilpu 3TOM oOpaiaercss BHUMaHHE HA TO, YTO YYUTEJSl HE SIBISIOTCS
€JIMHCTBEHHBIMH OIICHUBAIOIIUMHU JuLiaMu [17].

®opMaTUBHOE OLIEHWBAHHUE SIBJIAETCS HEOTHhEMJIEMON YacThIO €XKEIHEBHOTO
mpoliecca NpernojaBaHuss W OO0y4YeHUs, MPOBOAMUTCS HEMPEPHIBHO, O0OECIECUMBAECT
00paTHYIO CBSI3b MEXKIY OOY4YarOIIUMCS U YYHUTEJIEM M IO03BOJISIET CBOECBPEMEHHO
KOPPEKTUPOBaTh y4yeOHBIA mporecc ©Oe3 BBICTABICHHUS OalJlOB U OLEHOK H
MPUMEHSCTCA YIUTEISIMU ISl U3MEPEHUsT 00yUeHUS U JIJIS [IOMOIIH B TIJIAHUPOBAHHUH
ypOKa.

CyMMaTMBHOE OIIEHMBAHUE MPOBOJUTCS JUIsi TOTO, YTOOBI TMPETOCTABUTH
yUUTEIAM M oOydarormumcss uHpopMaiuio o0 yCIeBaeMOCTH OOYYarolUXCs II0
3aBEPIICHUM PA3/CIOB/CKBO3HBIX TE€M Y4YeOHBIX NPOrpaMM U OMPEIEICHHOTO
y4eOHOr0 epHo/ia C BHICTaBICHUEM OAJIJIOB U OLIEHOK.

dopMaTUBHOE U CYMMAaTHBHOE OIICHMBAaHUE TPUMEHSIOTCS IO BCEM
npeaMeraMm. OJTHAKO MOJAXO/Abl K OLIEHUBAHUIO MOTYT OTJIMYAThCS B 3aBUCHMOCTU OT
WX COJCpKaHWS W BHUJA. YUUTENS HCHOJB3YIOT pe3yJbTarhl (OPMATUBHOTO U
CYMMAaTHUBHOTO OIIEHHUBAHUS JJIsl IPEAOCTABJICHUS OOpATHOM CBSI3M OOyYaromuMcs: U
MH(POPMUPOBAHUS POAUTENCH BO BpeMs y4eOHOTO TpoI1iecca.

Jns ompenesieHUs CTENEHM JOCTHXKEHUS IeJied OOy4YeHHs] COCTaBJISIOTCS
KPUTEPUU OIICHUBAHUS, KOTOPBIE PACTIPEICISIIOTCS IO YPOBHSIM MBICIUTEIBHBIX
HaBBIKOB COTJIAaCHO TakCoHOMMU b. biryma.

3amanust s QOPMATUBHOIO OLIGHUBAHUS W CYMMATHMBHOIO OLICHUBAHUS
JOJDKHBI  OBITH pa3paboTaHbl TakKUM 00pa3oM, YTOOBI MPENOCTABISATH pPaBHBIC
BO3MOXXHOCTH OIIGHMBAaHMS [IJIsi Bcex oOyuaromuxcs. [Iporecchl BbICTaBICHUS
OaJIJIOB ¥ MOJIEpallii MPU CyMMAaTHBHOM OIICHHMBAaHUU 32 YETBEPTh OOECIEUMBAIOT
HAaJIe)KHOCTh PE3YyJbTATOB OIICHUBAHUST M MOTYT TMPEIOCTABUTh YUYUTEII0 U
00yyJaroImMMcs MoJae3Hy0 HH(OPMALIUIO O MPOLIECCE MPENoiaBaHus U 00yUeHHUS.

KputepuasiibHOE OIleHHBaHUE HAIEJIECHO HA TOAJEPKKY pabOThl y4duTens B
KJIacCe W TPETHA3HAYCHO JUIsI TOTO, YTOOBI TOJOXXKUTEIHLHO BIUSATH HA €r0
NeATEeIBbHOCTh. Pe3ylbTaThl MO3BOMSIT YYUTEIIO MPOBOANTH pediiekcuio (0OpaTHYIO
CBSI3b) CBOETO MPENOAaBaHUS U TOMOTYT IUIAHUPOBATh JAJIBHEUIIYIO IESITEIbHOCTD.

HoBass cucrema oreHuWBaHUS TMO3BOJISIET (OPMHUPOBATH y OOyUYaIOIIUXCS
CIIOCOOHOCTh KOHTPOJIMPOBATH M OIICHUBATH CBOIO JIEATEILHOCTh, YCTAaHABIMBATH U
YCTPAHSTh MPUYUHBI BO3HUKAIOMINX TPYIHOCTEH.

Buasl popMaTHUBHBIX OlICHUBAHMIA:

«bonpIon manemny-

VYyutenb ocTaHaBIUBaeT OOBACHEHHE U MPOCUT OOYyYarOUIUMXCsl MOKa3bIBaTh
€My CHUTHajJbl PYKOW, CBHUIECTENbCTBYIOIIME O TMOHMMAaHUM WM HENOHUMAaHUU
Marepuaia. J[Jis 3TOro yuyuTenb IpeABAPUTEILHO JOrOBapUBAETCS ¢ O0YYaIOIUMUCS
00 3THUX CUTHaJaX:

- 51 nonnMaro u Mory OOBSCHUTH (OOJBIIION TAJIeI] PyKHU HAMPaBJIEH BBEPX ).

- 41 Bce emnie He MoHMMAlO (OOJIBIIION MaNIel] PyKH HAIIPaBJIeH B CTOPOHY).
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-51 He coBceM yBepeH B (moMaxaTh pykoi). ITocMoTpeB Ha cHUrHaNbBI, yUYUTEIh
npeajaraeT HEKOTOPhIM OOy4YaloIIMMCS BBICKA3aThCs. YUMUTENb TOXE 3a7aeT
YTOUHSIIOLNE BOIIPOCHI.

«M3mepenne TemMriepaTypbl» - JAHHBIM METOJ HMCHOJb3YETCS ISl BBISBIICHHS
TOT'0, HACKOJIbKO YUEHUKH MPABUIILHO BBIMIOJHSIOT 3aJaHue. /{151 3TOro AeATeIbHOCTD
oOy4Jaronuxcsi OCTaHABIMBAETCS, U YUYMUTENb 3aJaeT Bompoc: «YTo Mbl Jernaem?»
OTBEeTHB Ha ATOT BOMPOC, OOydJarouecs: MPeaoCTaBIsIIOT UHPOPMAIMIO 00 ypOBHE
MMOHMMAaHUSI CYTH 3aJlaHHsI WA MPOIECCa €ro BBINOJHEHUS. B HEKOTOPBIX cCiydasx
(mpu paboTe B mapax W B TpyNmax) y4UTEIb MNPOCUT OJHY Mapy WU TPYMILY
oOy4Jaronuxcsi MPOJAEMOHCTPUPOBATH MPOIIECC BHITIOJHEHUS 3aaHus. [[pyrue mapsi
WJIU TPYTIIBI HAOMIOAAIOT, UTO OT HUX TpeOyeTcs clemnaTh.

«CBetodop» - pasznaroTcs KapTOUKH TpPeX LIBETOB CBeTodopa (3esICHBIH,
KENTHIA, KpacHbii). OOyuwaromuecs TMOKa3bIBAlOT  KapTOYKaMH  CUTHAJIBI,
0003HavaloIIKe X 3HAHNE/TIOHUMAHNE UM HE3HAHWE/HETIOHUMAaHKUE MaTepurara.

3eeHbIN HBET: «Y MEHS BCE MOJYUUIIOCH).

Kenteiit uBeT: «S He coBceM yBepeH. MHe TpeOyeTcsi KOHCYIbTaIlUs.

Kpacnbiit niBet: « TpedyeTrcst noMoIiby.

«IIupamua 3HAHUID»

VYyutens nocae 00bACHEHN HOBOTO MaTepraia MOXET NPEIJIOKUTh YUCHUKAM
Ha YpOKE€ BBICTPOUTH CBOIO MUPAMUAY 3HAHUN, YMEHHH T.€. TOTO, YTO OHU y3HAJIHU U
YMEIOT JeNaTh Ha 3TOM JTane ypoka. [[is 3Toro Kaxapld yYeHHK Ha JIFOOOM
TETPAJHOM JIUCTOYKE (B JMHEHKY, KJIETOUKY, A-4) 3aluChIBaeT MO BEPTHKAIH IIO
OJIHOMY IIPEJUIOKEHUIO CHU3Y BBEPX, B KOTOPOM COJEPKATCS 3HAHUS OTHOCUTEIBHO
JAHHOW TE€MBI ypOKa.

«/IB€ 3BE3/IbI U )KEITAHUE

[Ipumensiercs mnpu  ONEHHMBAHMM TBOPYECKUX paboT  oOyyaromuxcs,
COUYMHEHUM, 3cce. YUuTenb MpeasiaraeT npoBepuTh paboTy omHokiaccHuka. Korma
oOy4Jaroniecss KOMMEHTUPYIOT pabOThl IpYr Jpyra, OHU HE OLEHUBAIOT padoOThI, a
ONPENENSAIOT U YKa3bIBAIOT HA JIBa MOJIOKUTEIBHBIX MOMEHTA — «JBE 3BE3/b1» — U HA
OJIMH MOMEHT, KOTOPBII 3aCIyKUBAET JOPAOOTKHU, — «KEITAHHUEY.

KonTposs 3Hanuii

«MuHH-TECT»

Munu-tecTsl  (HEOOJIBIIIOE KOJWYECTBO 3aJlaHUM) MPU3BAHBI OIEHUBATh
dakTHUeCcKre 3HAHMS, YMEHHMS W HaBBIKM OOYYarONIMXCS, T.€. 3HAHWE KOHKPETHOU
uH(popMaIuK, ONpeIeIEHHOT0 Marepuasna. Ha BeIMoSHEHHE MUHHU-TECTa OTBOJIUTCSA
He 0oJjiee 5 MUHYT BpEMEHHU ypOKa. YUEHUKH CAAIOT YUYUTEIIO JIMCTOK, Ha KOTOPOM
HaIUCAaHbl OTBETHI HA MPEJIOKECHHBIEC 3aJaHNUS.

«3aKOHYM MpENIOKEHUE». B KOHIE ypoka y4YWTeNlb pa3laeT KaXJAOMy U3
YUYEHHMKOB JIMCTOK OyMaru, U Kbl YUEHUK OTBEYaeT NMUCbMEHHO Ha CIIETYIOIINE
BOIIPOCHI:

Kakue HOBBIE 3HaHUS Bbl NOMy4nn? HauyHUTE CBOI OTBET CO CJIOB:

- 5] y3Hau...

- 5] Tenieps 3HarO. ..

- MHe ObUIO UHTEPECHO. ..

- 5] Xouy emie y3HaTh. ..

235



3anoJIHEHHbIE JIMCTKM YYEHUKH CHIAIOT YYUTEII0. YUUTEIb AaHAIU3UPYET
OTBETHI YUYCHUKOB, a Ha CIEAYIOIIEM Ypoke 0000111aeT U KOMMEHTUPYET UX.

«IIucbMeHHbIE KOMMEHTAPUI

OO0s13aTenbHBIN 3JIEMEHT OLIEHUBAaHUS 0OpaTHOU cBs3U. [IpoBepsisi MuCbMEHHbIE
paboThl OOYYaIOMIMXCA, YYUTENb JENAeT CBOM KOMMEHTAPUU B COOTBETCTBUHU C
KpUTEPUSIMU OIIEHKH U YPOBHEM JIOCTHXKEHUS pe3ysibTara. KOMMEHTapuu JOJIKHBI
OBITh SCHBIMM U HeCTH oOywarommuii xapaktep. IIpoBepsis mucbMEHHYIO paboTy,
MOYKHO BBIICNIATH MPaBUJIbHBIC (MHTEPECHBIC) YACTU OJHUM IIBETOM, a TPEOYIOIIHe
T0pabOTKU — IPYTUM.

KoMMeHTapun K MUCbMEHHBIM pabOoTaM MOTYT BKJIIOYATh HAIIOMUHAHUS (YTO
cienyeT n100aBUTh), TIOJICKA3KH HIIA IPUMEPHI.

Pednexcus

«/lpeBo TBOpUeCTBA»

VY nereit B 00111el KOp3UHE JIeXkKAT IUIObI, [IBETHI, 3€JICHBIC U KEJIThIC JINCTUKH,
KOTOpPBIE JIETH AENAlOT COBMECTHO C POJMTEISIMU W3 I[BETHOM OyMaru mo 5 MmTyK
KaXIyl0 Heeno. B KoHIle ypoka JAeTH MPUKPEIUISIIOT UX Ha JEPEBO: IIOABI — AEJO
MPOILIO TOJE3HO, MJI0JA0TBOPHO; IBETOK — MOJYYUJIOCh MOYTH BCE, JEJIO MPOIILIO
JIOBOJILHO HEIIOXO; 3€JICHBIN JIUCTUK — HE BCE MOJYUYUIIOCh, HO 51 CTapaJICs; JKEeJIThIN
JIUCTUK — HE CMOT CIIPABUTHLCA € 3aJaHUEM, €IIe HYKHO MOopadoTaTh.

«HezakoH4eHHOE TIPEJIOKEHHUE)

VYyamuecs 101KHbBI 3aKOHUUTh NPEISI0KEHUE, HAIPUMED,

Ha ypoke MHe ObLIO BaKHO ¥ UHTEPECHO. ..

CeronHst Ha ypOKe 5 TOHSII. ..

XoTenock Obl Y3HATb. ..

( KaK B YCTHOM, TaK U MUChbMEHHOH (hopme)

«PEUTHHT NOIYJISIPHOCTU

OOy4aronuMcest  pa3aroTCsd KapTOYKM Pa3HOTO I[BETAa U OOBSICHAIOTCA HUX
0003HaYEHUS.

KpacHBIN — paboTa mpoIia HHTEPECHO, IIOMOTJIa PEIIUTh MPOOJIEMbI YPOKa,;

3eJIeHbI — COBMeCTHas paboTa momorja HaM MOOOMIAThCS, Jyd4Ile y3HATh
CIIOCOOHOCTH JIpYT APYra; *KEAThId — J1eJI0 ObLJIO BaXXHO JJISl T€X, KTO ObLT B 3TOM
3aMHTEPECOBaH, €ro Mbl 00Ccyxaanu BMecTe. Kaxaplii H3 NPUCYTCTBYIOIIMX
pacrojaraeT KapTOUYKH Ha JOCKE WJIM JIUCTE PSJOM C TEMU 3aJlaHUSIMU, KOTOpPbIE
ObLTM BBIMOJHEHBI 3a ypok. Cnucok cocrtaBigercs 3apanee. [locime Toro kak
KApTOYKHU PACCTABJICHBI, HAUMHACTCS aHAJIU3 MOJTYYEHHBIX PE3yIbTaTOB

Ecnu panbliie Ha CBOMX ypOKax JIMIIb YACTMYHO MCIOJIb30BaJila BO3MOKHOCTH
(GbopMaTUBHOTO OIIEHUMBAaHUS, TO ceilyac, Korja IMO3HAKOMHJIACh C 3TUM BHUIOM
OLICHMBAHUs, ,UCIOJB3YI0 €ro Ha KaXJOM JTane Yypoka. Xody OTMETHUTb
MOJIOKHUTENbHBIE MOMEHTBI OLIEHUBAHMS JIJIs1 OOYUEHHMS, UTO K€ JAET OHO YUUTEIIO:

- ©XKEYPOUHO OTCJIEKHUBATH YCIEXU KAXKIOT0 YUCHHKA B KJIACCE;

- CO3/aeT YCJIOBHS JJIi aKTUBHOTO YydYacThUs OOYYaromUXCs B MPOIECCe
COOCTBEHHOI'0 IIO3HAHUS,

- AT BO3MOXXHOCTh 00yUYaIOIUMCS aHAIU3UPOBATH COOCTBEHHYIO PaboTYy;

- TpeOyeT aKTMBHOTO YYacTHSl H CIIOCOOCTBYET TOBBINICHUIO MOTHBAIHH
oOy4JaroInmxcs;

236



- (opMupyeT KOMMYHUKATUBHBIN MPOIECC MEXKTY YUUTEIEM U YICHUKOM;

- CTUMYJIUPYET YUUTENS K KOPPEKTHPOBKE TOIXO0B MPETOAABAHUS C YIETOM
PE3yNIbTAaTOB OIECHUBAHUSI.

Onupasce Ha pe3yapTaThl (HOPMATUBHOTO OIICHMBAHHS (CaMOOIICHKA,
B3aMMOOIICHKA, OIleHKa pabOThl B IpyNIEe, aKTUBHOCTh HA ypOKE) Jierde MPUMEHHTD
CYMMAaTHBHOE OlICHUBAHUE.

Hcnonp3oBanne  MeTOMOB  ()OPMATUBHOTO  OIICHMBAHHUS  TOMOTJIO
oOyuaromuMcst BBIpaboTaTh HaBBIKA CAaMOCTOSITENIbHOM paboThl, paboThl B TpyMIIE, Y
HUX TIOSIBWJICS HMHTEpeC K yuyeOe, TOBBICUIOCh YYBCTBO B3aWMOIIOMOIIH,
KOJUIEKTUBU3MA.

[Ipomiecc oOydeHuss opueHTHpPOBaH Ha (HOPMUPOBAHHE y OOyJaAIOUTUXCS
(GYHKIIMOHATBPHOM TPAMOTHOCTH ¢ HABBIKOB IMIMPOKOTO criekTpa. [Ipu 3ToM BakHO
MMOMHUTh, YTO TpOIleCC OOY4YEHUs MPEAINosaraeT OTXO0I OT TPaJAUIUOHHOM
OpraHmM3ali y4eOHOro Tmporecca W Oa3upyeTcsi Ha OXKHUIAEMBIX pe3ynbTarax,
KOTOpBIE OMpeAeNstoTcs 1o 6 o0Opa3oBaTeNbHBIM OOJACTSIM U OTPaKaroT
JESTEIbHOCTHBIN aCIeKT, T.€. 00yJaloIfecs «3HAlT», KTOHUMAIOT», KIIPUMEHSIOTY,
«aHATM3UPYIOT», KCHHTE3UPYIOT», «OLICHUBAIOTY.

Crnenudukanus CyMMaTHBHOTO OLIGHWBAaHWS 3a UYETBEPTh — TpeOOBaHUS K
CTPYKType H COJEp)KaHWIO CYMMAaTHBHOTO OILIGHMBaHWS 3a YETBEPTh MU €T0
IPOBEICHUIO.

CymMmartuBHas pabota — pabora oOywaromierocsi, npeJHa3HauYeHHas s
ONpe/ie/iCeHUs] YpPOBHS Y4YEOHBIX JOCTM)KEHMH OO0ydYaromerocsi Mo MpeaMeTy 3a
oTpe/ieNIeHHbINA IepUo 00ydeHHUS.

CyMMaTHBHOE OIIEHMBaHHE, B CBOIO O4Y€pelb, BKIIOYAET MPOLEAYpPbI
CYMMAaTHBHOI'O OLIEHMBAHUS MO pa3/ieily/CKBO3HOM TEME, 32 YETBEPTh U 3a TOJ.

CyMMaTMBHOE OIICHMBAaHUE TMPOBOAUTCS JUISI TPEAOCTABICHUS YUYUTENSM,
oOydaromuMcsi ¥ pOAHUTENsIM HWHGOPMAIMM O TMporpecce OOYyJaromuxcs T
3aBEpUICHUM PAa3/lENOB/CKBO3HBIX TEeM Yy4YeOHBIX MPOrpaMM M YETBEPTH C
BBICTaBJICHHMEM OAJIJIOB U OIIEHOK. B mpoiiecce pukcupoBaHus OCyIECTBISIETCS cOOP
JI0Ka3aTeNbCTB, JEMOHCTPUPYIOMIMX 3HAHWS M HAaBBIKM OOYYAIOIIUXCS COTJIACHO
COJICpKAHUIO0 YYEOHOUW MpPOrpaMMbl. DTO TO3BOJIAET ONPEACIATh M (DUKCUPOBATH
YPOBEHb YCBOCHHS COJAEp)KaHUS y4eOHOW MporpamMmbl 3a OMPEIEICHHBIN MEPHO/I.
Pesynbpratel  (OpMAaTHBHOTO W CYMMaTHBHOTO OLIGHMBAaHUS  HCIOJB3YIOTCA
YUUTEISIMA I TUTAHUPOBaHWsI Y4eOHOTO Tpolriecca, pediiekcuu ©  yTydlICHHS
COOCTBEHHOM MpaKTUKH mpenoiaBanus (18).

CymMMmaTHBHBIC 3aJaHUSI 32 pa3/eiibl/CKBO3HBICE TEMBbl U UYETBEPTh OJDKHBI
COJIEPKaTh TOIBKO MPOUIEHHBIH 00YJIarOIIUMHUCS MaTepHUall Y4eOHBIX MTPOTPaMM.

3amaHuss CyMMaTHBHOTO OIICHMBAHHS 3a YETBEPTh pa3pabaThIBalOTCS Ha
OCHOBE CHenH(UKAIMi CyMMaTHBHOTO OIICHMBAHMS 3a 4eTBepTh. Crenudukanuu
OPEICTaBISIIOT CcOOOW  eAuHble TpeOOBaHHUA K CTPYKTYpe U COJEP:KaHUIO
CYMMAaTHBHOT'O OLICHWBAHHUSA 33 YETBEPTh U €r0 MPOBEACHHUIO JUII BCEX OpTraHM3alMi
CpemHero o0pa3oBaHUA.

Crnenuukanuy BKJIIOYAIOT: II€JIb, 0030p CYMMAaTHBHOIO OIICHMBAHHS 3a
YETBEPTh, HMHCTPYKIMH TI0 TPOBEICHUIO, OOpaslbl 3aJaHuii CYyMMAaTHBHOTO
OIICHMBAaHWSA 3a YETBEPTh, CXEMbl Pe3ynbTaThl CYMMAaTHBHOTO OIICHHUBAHMSI
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oOyuaromuxcsi B BuA€ OalJIOB MEPEBOISTCS B YETBEPTHYIO U TOAOBYIO OLEHKU
COIJIACHO IIKaje IepeBoja OayioB B OLICHKU. BBICTABJICHUS OauIOB K 3aJaHUSM.
BeinonHenne paboT 1O CyMMaTHMBHOMY OLIEHHMBAaHUIO 00s3aTENIBHO ISl BCEX
oOyuaronuxcsi. CyMMaTUBHOE OLIEHUBAHHUE 3a Pa3Jiel/CKBO3HYI0 TEMY IPOBOAMTCA
[0 3aBEPIICHUU pa3zesia WM CKBO3HOM TEMBI COIJIaCHO y4e€OHBIM IporpaMmam U
w1aHaM. B pesynpraTe JaHHOrO BUAA CYMMATHBHOI'O OLIEHUBAHUS OOYyYaroIIMMCS
BBICTABIISIOTCS  Oajulbl, KOTOpbIE YYUTHIBAIOTCS IMPU BBICTABICHUHM OLIEHOK 3a
4eTBepTh. 3aJaHus JUIsi CyMMAaTHBHOTO OIICHMBAHHS 3a pa3/eil/CKBO3HYIO TEMY
pa3pabaThIBalOTCSl B COOTBETCTBUU C LEISIMHU OOYUEHHSI U KPUTEPUSIMU OLIEHUBAHUSI.
B Mmeroanueckux peKOMEHIAIUSX MO0 CYMMaTHMBHOMY OLIEHWBAHUIO MPEICTABIICHBI
oOpa3ibl 33JaHUI 711 TPOBEICHUSI CYMMaTHUBHOTO OLIEHWBAHUS 3a Pa3/iell/CKBO3HYIO
teMy. MeTo bl U 3a/1aHus JAJi1 CyMMaTUBHOIO OLICHUBAHMUS 32 Pa3/iesl/CKBO3HYIO TEMY
OTIPE/ICIISAIOTCA U pa3padaThIBAIOTCS CAMOCTOSTEIBHO.

Takum o0Opa3om, NpH MIAHUPOBAHMK CYMMATHMBHOIO OLEHHMBAHMS 3a pasles
WM CKBO3HYIO TEMY YYMTENb OINPEACNSIET KPUTEPUH OLICHUBAHUSA, OTPaKarollue
KJIIOUEBbIE LEIM OOy4YeHHS, U COOTHOCUT HMX C COOTBETCTBYIOLIMM YpPOBHEM
MBICJIUTENIbHBIX HaBbIKOB. Hampumep, B paznene «DopMylibl BEIIECTB U YPABHEHUS
XUMUYECKUX PEaAKIUil» MpeACTaBiIeHo 6 1eneid 00ydeHus:

1. BblYuCHATH MaccoBbl€ JOJM 3JIEMEHTOB B COCTaBE BEIECTBA, BBIBOAMTH
(OopMyJIbI BEILIECTB 110 MACCOBBIM JI0JISIM 3JIEMEHTOB.

2. YcTaHaBIMBaTh 3KCHEPUMEHTAIbHBIM IIYTEM COOTHOIIEHHE PEearupyronInx
BELIECTB.

3.CocTaBisTh ypaBHEHUS XHMHUYECKUX pEaKIMil, 3amuceiBas (HOpMyIIbl
pEareHToB U MPOIYyKTOB pEaKLUu.

4. 3HaTh 3aKOH COXPAHEHMS MACChl BEILIECTB.

5. KnaccugunupoBats XMUMHUUECKHE PEAKLIUU 110 YUCITY U COCTaBY UCXOJHBIX U
00pa3yroIMXCs BEIIECTB.

6. OnuchIBaTh XUMUYECKUE PEAKIINH B IPUPOJIE U KUIHEACSITEIFHOCTH KUBBIX
OpraHU3MOB U YEJIOBEKa.

Kputepun olieHMBaHMSA K BBHINICYKAa3aHHBIM IENsIM OOy4YeHHUs TOKa3aHbl B
Tabmnuue 25.

Tabnuna 25. Ilpumep kpuTepueB OLICHUBAHUA K IEJIAM OOyUeHHUs paszena B 8
ki1acce «PopMyJIbl BEIIECTB M YPABHEHUS XUMHUECKUX PEAKIIUI»

Pasnen ITonpasznen Lenu o0yyeHus YpoBeHb Kpurepuii onieHuBanus
yueOHo MBICITUTEIIbHBI
pPrpaMMbl X HAaBBIKOB
®opmynbl | Pacuersr mo | 8.2.3.1 - 3HaHue 3HAET BBIYUCIIATH
BEUIECTB M | XMMUUYECKUM BBIYUCIISATH ITonumanue MacCOBBIE J10JIH
ypaBHEeHUs | hopmynam MaccCOBbI€ JI0JIH [IpumeHeHue | 3IEMEHTOB B COCTABE
XUMHUYECKH 3JIEMEHTOB B BELIECTBA, BEIBOJIUTH
X peakuui COCTaBe BEIIECTBA, (dbopMyIIbl BELIECTB MO
BBIBOJIUTH MacCOBBIM JI0JISIM
(GbopMyIIbI BEIIECTB 3JIEMEHTOB;
110 MaCCOBBIM BBIUYHCIIUT MAacCOBBIE
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JIOJIAM 3JIEMEHTOB JIOJIN DJIEMCHTOB B
COCTaB¢ BEIICCTBA,
BBIBOAUTH (DOPMYJTBI
BEIISCTB 110 MAaCCOBBIM
JIOJISIM DJICMEHTOB
CocraBieHue 8.2.3.2 - 3HaHue 3HaeT 3aKOH
ypaBHEHUU yCTaHABIIMBATh [Tonumanue COXpaHEHHUsI MacChl
XAMHYECKHUX JKcrepuMeHTaNbHbI | [I[puMeHenre | BelecTs;
peakuuii.  3aKOH | M ITyTeM YCTaHABJIUBAET
COXpaHEHUs COOTHOIIICHUE AKCIIEPUMEHTATBHBIM
MaccChl BEISCTB pearupyrommx MyTEM COOTHOIIICHHE
BCIIIECTB; pearupyomux
8.2.3.3 - BEIIIECTB;
COCTaBJIATh COCTaBIISICT YPaBHEHUS
ypaBHEHUS XUMUYECKHUX PEaKIIni,
XUMHYECKUX 3anuchiBast (HOPMYIIbI
peaKIuii, peareHTOB M MPOAYKTOB
3aIUChIBast peaxkuuu
hopMyIbI
pEeareHToB U
MPOJIYKTOB
peaxuuu;
8.2.3.4 - 3HaTH
3aKOH COXpaHEHUs
MaccChI BEIIECTB
Turmsr 8.2.2.1- ITonumanue 3HAET U TIOHUMAET
XHUMHUYECKHX kinaccuduiuponats | [Ipumenene THUITBI XUMHYECKUX
peaKkuuit XUMHYCCKHE peaKuuii;
PEaKIMH 1O YUCITY yMmeeT
U COCTaBy KJIaccu(puIpoBaTh
HCXOIHBIX U XUMUYECKHE PEaKIUH
00pa3yIoMmuxcs 0 YHCIy U COCTaBy
BEIIECTB HCXOJHBIX n
o0Opa3yrommxcs
BEIICCTB
XuMHueckue 8.2.2.2 -onuceiBath | Ilonnmanue OnuceiBaeT
peaknmuu B TIPU- | XUMHUYECKHE [IpuMeHeHne | XUMUYECKUE PEAKIINH B
poxe U | peakiuu B IPUPOIe npupoie u
JKM3HEJEITSABHOC | U JKU3HEIEITCILHOCTH
TH JKUBBIX | )KH3HEACATEILHOCT JKUBBIX OPTaHU3MOB H
OpraHU3MOB M | U )KMBBIX YyeJIoBEKa;
YyelloBeKa OpraHU3MOB U MIOHUMAET  MEXaHHU3M
yeJIoBeKa XUMUYECKUX PEaKIIHH,
MPOUCXOISIINX B
JKUBBIX OPTaHU3Max

CyMMaTHBHOE OIICHMBAHHME 3a pPa3/ell/CKBO3HYIO TEMy — 3TO OILICHUBAHUE
y4eOHBIX JOCTIDKCHMM 110 3aBEPIICHUM W3YyYEHUS OMNPENEICHHOTO MaTepuara.
JlaHHO€ OlICHMBaHWE PEKOMEHAYETCS OPTaHM30BaTh TaK, YTOOBI OHO 3aHUMAJIO HE
oonee 15-20 muHyT Ha ypoke. Ilpumep CyMMaTHBHOTO OIICHHUBaHHUS 3a paszzien/
CKBO3HYIO TEMY IpeJICTaBjIeH B Tabnuile 26.
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Tabmuua 26- IIlpumep cyMMaTUBHOIO OLICHMBAHUSA 3a pa3fen «DopMylibl BEHIECTB U
YpaBHEHUSI XMMHUYECKUX peakLuii», 8 Kiacc

Paznen DopmyJibl BEIIECTB U YPABHEHUS XUMHUYECKUX PEAKIUI

ITogpasnen Pacuets! mo xumMuueckum hopmynam
CocTaBieHUE YpaBHEHHN XMMHYECKUX PEAKIHI. 3aKOH COXpPAHEHHUSI MacChl
BELIECTB

TuIbl XUMHYECKUX PEAKIUH
XUMHYECKHUE pEaKUUu B TNPUPOAEC U IKUSHEACITEIBHOCTU SKMBBIX
OpPTaHU3MOB M YEJIOBEKA

Lenu oOydeHus 8.2.3.1 - BBIUHMCIATHP MAacCCOBBIC MOJIH DJICMCHTOB B COCTaBE BEIICCTBA,
BBIBOAUTH (DOPMYJIBI BEIIECTB IO MaCCOBBIM JOJISIM JIEMEHTOB
8.2.3.2 - ycraHaBIMBaThb AKCIEPUMEHTAJIbHBIM IIYyTEM COOTHOIIEHHE

pearupyromux Beniects; 8.2.3.3 - COCTaBJISITh YPaBHEHUS XHUMHYECKUX
peaxiuii, 3anuchIBas GOPMYIIbI peareHTOB U MPOAYKTOB PEaKIIHH;

8.2.3.4 - 3HaTh 3aKOH COXPaHEHHUS MACChl BEILIECTB

8.2.2.1 - xmaccupuIMPOBATh XUMHUYECKHUE PEAKIUH IO YHUCIYy U COCTaBY
UCXOJIHBIX M 00pa3yOUINXCs BEIECTB

8.2.2.2 - onuchIBaTh XUMUYECKUE PEAKLIUU B IPUPOJIE U KUIHEACITEIbHOCTU
KMBBIX OPTraHU3MOB U YeJIOBEKa

B nomoip yuuTensiM pEeKOMEHIYIOTCS 3aJaHUsl U3 OIbITa YUHUTENS XUMHUHU
«biniM naHOBanus nuiei» Paiicxanosoii I'.C.

NMHCTPYKTAX
[Ipu BhITIOTHEHHU XUMUHM B 8 1 9 Ki1accax (IMOBTOpPEHUE):
@.1. yyamerocs Kiacc JlaTta

3a/laHiss A Ha 3HaHWE TIEPBOHAYAIBHBIX XUMHUYECKUX TMOHATHHA, HY)XHO JaTh
MOJTHOE HAYYHOE OINpEJEJICHUE XUMUYECKOMY MOHATHIO. 3a KaXKIbld NpPaBUIIbHBIN
OTBET BhICTaBsieTcs 1 6amt. Beero 5 6aimos.

3amanus B (TecToBbIe BOMPOCHI) C BHIOOPOM OTBETA, HY’)KHO OOBECTH KPY)KKOM
HOMEp MPaBUJIBHOTO OTBETA.

3a BBIMOJHEHWE 3a/JIaHMsI C BBHIOOPOM OTBETa BBICTABJSAETCS Mo 2 Oamia B
BapuanTtax 1-2 , mo 1 Gamry B Bapuantax 3,4,5 mpu yclOBUU, YTO OOBENIEH TOJBHKO
OJIMH HOMEp BepHOro oTBera. Beero 10 6amnos.

3aganue C Ha 3HAHHWE CUMBOJIOB XMMHUYECKHX AJIEMEHTOB, MOHATHI U YMEHUE
COCTaBJIATh ypPAaBHEHUSI XUMUUYECKUX peakiuu, (PopMysbl BeElIECTB, PacCTaBIISAThH
K03 puimeHThl. 3a Kax Al MpaBUiIbHBIN 0TBET 1 Oami. Beero 10 6amos.

3ananue /[ Ha yMEHHME pemarh 3a/1aud pa3Horo TUIA. 32 KaXIy 3aaady IMos
Oayna. Beero 25 6annos.

Hroro: 50 6annos.

BAPHAHT 1

3aganue A. Jlonummre onpenesieHus.
1. XuMHuecKuil 31eMEHT -

2. Monekyna -

3. AToMHast eIMHUIIA MACCHI -
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4. 3oTomsl -

5. Okcunsl -

3ananue B. Hanumure popMyIupOBKH CTEXMOMETPUUECKUX 3aKOHOB XUMUH:

1. ITepuoaunuecknii 3axoH [.M.Mennenena

2. 3akoH IIpycra

3. 3akoH ABoraapo

3ananue C. TecToBbIE BONPOCHI.

1. HazoBuTe 4uncToe BEmecTBO:

a) BO31yX,

0) BoasIHOM Tap,

B) OCH3MH,

T) CHET,

1) BoJa

2. OnpeienuTe TUIT XUMUYECKON PEAKIUHU:

CuO+H2=Cu+H20

a) COCIMHEHUE;

0) pazyioxKeHue;

B) 3aMEIIICHHC;

') TOPEHHUSI.

3.K20 -

a) OKCHJ KaJIHS;

0) THUAPOKCU] KaJus;

B) Cynbua kanus;

T') XJIOPUJI KaJusl.

4. PaccraBbTe K03 GUIUEHTHI U ompeaenuTe koddduiment nepea Gopmyoi
BOJIbl B YPABHEHUU XUMHUYECKOMN peaKInu:

AL+H20=AL(OH)2+H?2

a)9;

0) 7,

B) 8;

r) 6.

5. Peakrus B3auMoIeicTBHS METaJIa C KUCIOPOJAOM ¢ 00pa30BaHHEM OKCHJIA:

a) OKHUCJICHUE;

0) HeUTpaM3aIus;

B) 0OMeHa;

T') pa3JI0KEHHUS.

6. Hucio ABoraapo:

a) 6,02 x 1023 monb-1;

0) 0,6 x 1023 Mo,

B) 6,02 x 1022 moub-1;

r) 6,02 x 1024 monb-1.

7. Kakas n3 npruBeICeHHBIX YPAaBHEHUI PEAKLIUI HE TPOTEKAET?

a) HaTpuii+ Boja —

0) Meqb+ KUCIOpOoI —

B) OKCHJI MEIM + Boj1a—>
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8. Kakoil yueHsblif BBEJI CUMBOJIbI XUMHUYECKUX 3JIEMEHTOB?

a) Menenees;

0) ABorajipo;

B) HproToH;

r) bepuemmyc.

9. CnocoOHOCTh aTOMa OJTHOTO AJIEMEHTa MPUTATUBATH OMPEACICHHOE YHCIIO
aTOMOB JPYrOTo 3JEMEHTA

a) BaJIEHTHOCTb;

0) psil aKTUBHOCTH,

B) DJIEKTPOOTPHUIIATEIHHOCTD;

T) cuja.

10.®enondranerH B MEI0YHON cpeie UMEET IBET -

a) KpacHbIH;

0) Oe3 11BeTa;

B) YKEJTHI;

I') MAJTMHOBBI.

3aganue /1. Pemenne pacueTHbIX 3a1a4

1. Kakoe KOJIMYeCTBO MOJIEKYJ COACPKUTCS B XJIOPOBOJOPOJE KOJIMUECTBOM
BEILIECTBA 3 MOJIb?

a) 6,02x1023 momnb -1;

0) 6,02x10 22 moub;

B) 12,04x10 23;

r) 18,06x1023.

2. BeiBenure dopmyny oxcuga RO 2 ¢ maccoBoil fosieil XMMUYECKOTO
anementa 50 %

a) S102;

0) SO2;

B) SO2;

r) CO2.

3. Kakoii 00beM BOJIOpOAa BEIACIUTCS TPHU B3aUMOJICHCTBHH 6,5 TpaMM ITMHKA
C COJISTHOM KHCIIOTON

a) 22,4 m;

0) 2,24 1;

B) 4,48 1;

rl1,2 m

4. K 200 r. 40 % pactBopa conu no6asmwiu 200 mil. BOJIbI, KaKyt0 MPOLEHTHYIO
KOHIIEHTpAIlMU UMEET MOJyYeHHBIA pacTBOp?

a) 80%:;

0) 20%;

B) 50%:;

r) 10%.

5. Ilpu B3auMOAEMCTBHM WIEIOYHOIO MeTaia maccoil 4,6 T ¢ HoaoMm
obpasyercs Hoaua 3Toro metawia maccoit 30 r. Kakoit 3To metamn?

a) KaJIuii;
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0) HaTpui;

B) JIUTHUM;

I) IIE3UM.

BAPUAHT 2

3aganue A. Jlonuiure onpeaeaeHus:

1. Xumuyeckue sIBJICHHUS -

2. ATOMHas €IMHUIA MACCHI -

3. Monekyna —

4. 3akoH ABorajpo

5. MosnspHas macca

6. XMMHUYECKOE YpABHEHUE

3ananue B. TecToBble BOPOCHI:

1. Koaddumuent nepen dhopmysoil OCHOBaHUS B ypaBHEHUU XUMUYECKOU
peaKIuu:

Cynbdat anoMuHus + TUAPOKCU]T Oapust =

a)5;

0) 2;

B) 6;

r) 3.

2. OkucneHue — nporece ...

a) OTHICTICHUSI IPOTOH;

0) MpUCOCTNHECHHMS DIICKTPOHA;

B) IIPUCOEIMHEHHUS ITPOTOH;

I') OT/Iaua AJIEKTPOHA.

3.  PaccraBbre  KO3)GUIMEHTHI U OMNPEACIUTE  OKUCIUTEIBHO-
BOCCTAaHOBUTEJHHYIO PEAKIIHIO:

a) CaCO3= CaO+CO2;

6) SO3+H 20=H 2SO0 4;

B) WO 3+3H2=3H 20+W;

r) KOH+HCI=KCI+H20.

4. ®opmMyna BBICHIETO OKCUIA JIEMEHTOB IECTON TPYIIIIHL:

a) R 20;

0) R205;

B) RO;

r) RO3.

5. O6pa3oBaHrEe HECKOJIBKHUX MPOCTHIX BEIIECTB aTOMaMU OJIHOTO 3JeMeHTa?

a) DJIEKTPOJIN3;

0) ruapoIIU3;

B) aJUIOTPOIIHS;

T') U30MEepHs.

6. B nepromax aTOMHBIN paguyc ciIeBa HAIIPaBo:

a) YBEJIIMUMBAECTCS;

0) HE UBMEHSETCS;

B) YMEHBIIIAETCS;

') CKQuKOOOpa3HO.
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7. Cymma k03()PHUIIMEHTOB B ypaBHEHUN XUMUYECKOM PEaKIUii:

KCIO3 = KCI + 02

a) 6;

0) &;

B) 7;

r) 4.

8.  CaMOIpoOu3BOJIbHBIM  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIA  IMPOLIECC
OKHCJICHHS] METAJUIOB

a) TUJIPOJIN3;

0) nmuposus;

B) BJIEKTPOJINU3;

T') KOpPO3Husl.

9. IlopsAIKOBBII1 HOMEP XUMHUYECKOTO 3JIEMEHTA HE COBNAJAET C KOJIMYECTBOM.

a) DJICKTPOHOB;

0) MPOTOHOB;

B) HEHTPOHOB;

r) 3apsija sapa.

10. PactBopuMBIE B BOJE OCHOBAHUSA —

a) KUCJIOTa;

0) 11e710Yb;

B) COJIb;

') BOJA.

3anganue C. BeInoJIHUTE yIIpaXKHEHHUS:

1. CoctaBbTe hopmynbl xumuueckux coeaunenuii: AlO, PO, SO, KO, CaO.

2. 3aBepuINTE CXEMbl XUMHUYECKUX YPABHEHUM CIICTIYIOIINX PEAKITUI:

a) Na+ S—

0) K+ P—

B) Mg+ N2—

r)Ca+CI2 —

3. OtHo1ieHre Macc aToMoB B okcuje xene3a (L)

a) 56: 16;

0) 7:3;

B) 56 : 24;

r) 112: 48.

3ananue /. Pemenue 3amauy.

1. K nunKy maccoit 6,5 r npubaBmiiv pacTBOp COJISTHOM KUCIOTH. Kakoi 06bem
BOJIOPO/1a, U3MEPEHHBIN MIPH H.y. MOJTYYEH MPHU 3TOM?

a) 2,24 m;

0) 22,4 m;

B) 1,12 m;

r) 5,6 1.

2. Ilpu B3ammopeiictBuu 8,1 T HEKOTOPOro MeTajla C KHCIOPOAOM ObLI
noJiy4eH okcua Maccoi 15,3 r. Onpenenure TpexBaJeHTHBIM METAILI.

a) ’KeJe3o;

0) xpoM;
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B) HUKEJb;

I') aIFOMUHUMN.

3. Berunciure o6beM 2 MOJIb BOAOPO/IA.

a) 2,24 1;

0) 224 m;

B) 44,8 7;

r) 4,48 1.

4. Omnpenenute 00beM KHUCIOPOAA, KOTOPBIA MOTpeOyeTcs sl ropeHus 4 1
okcuna menu (IT).

a) 9,8 m;

0)5,3 m;

B) 1,1 m;

r) 22,4 1.

5. Tlpu B3auMOACHCTBUM KajbIlUsi C KUCIOPOJIOM oOpaszyercss 56r okcuaa
KaJIbIMS. BEIY4ucInTh Maccy, 00beM 1M KOJUYECTBO MOJIEH KUCIOpPO/a, BCTYIUBIIIETO
B peaKIu

BAPUAHT 3

3aganue A. Jlonuiure onpeaeaeHus

1. Peakuus 3amenieHus —

2. Oxcuap! —

3. HUucTtele BelecTa —

4. 'openue —

5. KonnuectBo BeiecTsa —

3ananue B. Beibepure nmpaBuibHbIN OTBET

1. Monsipublit 00beM Ta30B MPU HOPMAJIBHBIX YCIOBUIX

1) 2,24 n;

2) 22,4 n/moub;

3) 2,24 n/Mob;

4) 2,24 1.

2.@opmyna okcuna cepsl (VI)

1) SO,;

2) CO2;

3) CO;

4) SO3.

3. Onpenenure Tin xumudeckoi peakiuu Na2CO3 + 2HCI = 2NaCl + CO2—
+ H20

1) oOmeHa;

2) 3aMEIICHHUS;

3) paziioxeHus;

4) coeTMHEHUSI.

4. Cymma kor¢duirieHToB B ypaBHeHU xumuueckoil peakuun AL + HCI =
ALCI3 + H2

1)8;

2)7;

3) 15;
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4) 11.

5) Bo3ayx 1Mo XuMHU4e€CKOMY COCTaBY ...
1) yncroe BelIeCTBO;

2) HEOJTHOPO/IHASI CMECH;

3) cMech ra3000pa3HbIX BEIIECTB;

4) 2 raza.

3ananue C. Ilo pucyHKy Ha30BUTE XUMHYECKYI0 IOCY1y U 000py/i0BaHuUe

3ananue /1. Pemnenune 3aaa4

1. B xuure pexopmoB ['mHHeca mpeacTaBieHbl BEIIECTBA C CHJIHBHBIMHU
HENPUSATHBIMHU 3araxamu. PEeKopJcMEHOM IO 3JI0BOHMIO CTaji dTUAMepkanTaH. Ero
3amax HAMOMHUHAET KOMOWHAIIMIO 3allaxOoB THWJIOM KamycThl, YE€CHOKa, JyKa H
Heunctot. Onpenenute GopMyay dTHIMEpPKANTaHA HA OCHOBAHUM TPEJICTABICHHBIX

Ha JuarpaMme JaHHbIX O MACCOBBIX JOJIAX 3JICMCHTOB.
Ivlaccomi-pes Fpealiil SIS nos i ToE B 5 TELIIRGE e T TEa e

e =
s e S0
51, 7%=
T O o Y
CEL}
L= B

2. Beruncnure maccey 224 1 yriekucioro rasa.

3. Onpenenure OTHOLIEHWE MAacCOBBIX YMCENI aTOMOB XMMHYECKUX 3JIEMEHTOB
B okcujie xkesnesa (111).

4. Beluncnure o0BbEM BBIICIMBIIETOCS BOJAOPOJAa M MacCcy MaccCy COJSHOM
KHUCJIOTBHI B3aUMOJICCTBYIOMIETO C 5,4 T allFOMUHUA.

5. Okcup snementa I rpynmbel UMEET MOJEKYJSIPHYIO Maccy paBHyto 102,
OIPEICINTE XUMHUYECKUI

DneMeHT

BAPUAHT 4

3amanue A. lonumure onpenesieHus.
1. XumMuyeckuii 3JIEMEHT —

2. Monekyna —

3. AToMHas eqUMHHUIIA MAaCCHI —

4. 30TOIIBI —

5. Okcuapl —
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3ananue B. BoiOepuTe npaBuJbHbIN OTBET
1. HazoBuTe uncToe BEiecTBO:

a) BO3yX;

0) BOJISIHOM map;

B) OCH3UH;

T') CHET;

1) BojA.

2. Onpenennurte TUI XUMUYECKOU PEAKIUU:
P205+3H20 = 2H3P0O4

a) COeJIMHEHUE;

0) pasnokeHue;

B) 3aMEUICHUE;

r) oOMeHa.

3.K20 -

a) OKCHUJ] KaJIUs;

0) TUIPOKCU]T KaJHS;

B) CyJnb(ua Kanus;

I') XJIOPU KaJusl.

4. Koappuuument nepen popmysoit Boabl B ypaBHEHUN XUMUYECKOW PEAKIIMU:
AL+H20=AL (OH)3+H?2

a)9;

0) 7;

B) &;

r) 6.

5. Peakiusi B3auMoJIeiCTBHS METaJlJIa C KUCIOPOJAOM ¢ 00pa30BaHHEM OKCHJIA:
a) OKHCIICHUE;

0) HelTpanu3anus;

B) 0OMeHa;

I') Pa3IoKEHHUS.

6. Uucno ABorajpo:

a) 6,02 x 1023 monb-1;

0) 0,6 x 1023 MoB;

B) 6,02 x 1022 moub-1;

r) 6,02 x 1024 Monb-1.

7. Kakas 13 npuBeICcHHBIX YPaBHEHUN peaKklMii HEe MPOTEKaeT?
a) HaTpuii+ Bojga —

0) Meab+ Kuciaopoa —

B) 30JI0TO+ KHCIIOPOI—>

rS+02—

8. Kakoli y4eHblIil BBEJI CUMBOJIbI XUMHUYECKUX 3JIEMEHTOB?
a) Mennenees;

6) ABoraapo;

B) HbtoTOH;

r) bepuemnuyc.

247



9. CnocoGHOCTh aTOMa OJITHOTO 3JIEMEHTA MIPUCOEIUHATh ONPEIEIIEHHOE YUCIIO

ATOMOB APYroro 3JEMCHTa

a) BaJICHTHOCTB;

0) aKTUBHOCTB;

B) DJIEKTPOOTPULIATENLHOCTH;

I) cWiIa.

10. BanmeHTHOCTh BOJIOPOa B XUMUYECKUX COCIMHEHUSX PaBHA

a) I;

0) I1I;

B) II;

r) V.

3ananmne C. Ha3zoBuTe cTexuoMeTpUUYeCKHE 3aKOHbI XMMHMU U HANUIIUTE

(popmyupoBKHU

3ananue /. Pemenune pacyeTHbix 3a1a4
1. Kakoe KOJIMYECTBO MOJIEKYJI COJIEPKUTCS B XJIOPOBOAOPOJE KOJINYECTBOM

BEIIIECTBA 3 MOJIb?

%.

a) 6,02x1023 mons -1;

0) 6,02x10 22 mob;

B) 12,04x10 23;

r) 18,06x1023.

2. BeiBenute opmyny RO 2 ¢ maccoBoit jgoseil XumMudeckoro snemMeHnta 50

a) S102;
0) SO2;
B) SO2;
r) CO2.
3. Kakoit 00beM BO10pO/ia BBIJAEIUTCS PU B3aUMOJICUCTBUU 0,5 rpamMM IIMHKA

C COJITHOU KUCJIOTOM

a) 22,4 m;

0) 2,24 m;

B) 4,48 7;

rll,2 mn

4. BrruucianTe OTHOIIEHHE MacCcOBBIX uncel B H20

a) 1:2;

0) 1:8;

B) 2:18;

r) 1:3.

5. Ilpu B3aMMOJEWCTBUM IIEJIOYHOIO MeTamia maccoi 4,6 r ¢ oaom

obpazyeTtcs Hoaua 3Toro metamia maccoit 30 r. Kakoit aTo metan?

a) Kalui;
0) HaTpuUii;
B) JIUTHH;
I) [IE3UA.
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JUis moMomM y4uTenedl MpencTaBiseTcss B KadecTBe oOpaslia MpaBUIIbI
CyMMaTUBHOIO OLICHMBaHWA M3 onbita yuurened r.Acranbl Cerpunsl JLH.,
baitronosoii I'.K. u CerueBoii JI.H.

CymMmaTuBHOE OLleHUBaHue 32 1 YyeTBepTh. XUMMHS. 7 KJIaccC
[lenb: BBIABICHUE YPOBHS 3HAHUW, YMEHUH M HaBBIKOB, MPHUOOPETEHHBIX

yUYalIuMHCs B TCUCHUE YETBEPTH
O>xuaemMble pe3ybTaThl:

3HaHueE:;

- MEPBOHAYAJIbHBIE XUMUYECKHUE TTOHATHUS;
- MpaBHJIa TEXHUKU O€30IaCHOCTH IPH IPOBEACHUN IKCIIEPUMEHTAIBHBIX
U IPAKTUYECKUX padoT,
- (bu3rUeCcKre U XUMUYSCKHUE U SIBIICHHS.
Ilonnmanue:
- 3HAYUMOCTh (PU3NUECKUX U XUMUYECKUX SIBICHUMH.
[Ipumenenue:
- OCHOBHBIE XMMHUYECKHE MOHITUS U TEPMUHBI JJII OMUCAHUS OOBEKTOB,
MPOLIECCOB U SBJICHUI B )KUBOW M HE)KMBOW MPUPOJIE,

- MpUMEHEHUE 3HAaHWUW sl  OOBACHEHUS  YCJIOBUM  MPOTEKAHUS
(U3NYECKUX U XUMHYECKHUX SIBJICHUI U TIPOLIECCOB.
Ta6numa 27 — YPOBHU MBICTUTEILHBIX HABBIKOB
YpOBHU OIHMCaHue TUTI 3aJJaHUI pacnpeneneHue
MBICITUTENIbHBIX MIPOBEPSAEMBIX
HAaBBIKOB LeJen 1o
YPOBHSM
MBICITUTEIIbHBIX
HAaBbIKOB
3HAHUE U 3HaTh KOHKPETHbIE (DAKTHI, 3a/1aHus ¢ 50%
MMOHMMaHHe MIPUMEPBI, METOJIbI U TPUEMBI MHO>KECTBEHHBIM
BBIOOPOM OTBETOB
(MBO), umu
3a/iaHus TpeOyromue
KpaTKOTO OTBETa
(KO)
MPUMEHEHUE MpUMEHEeHHE HH(POPMAIIUU U paHee 3aaHu4, 38%
MOJIYYE€HHBIX 3HAaHUH B HOBBIX TpeOyrorue
CUTYaIUsIX pa3BepHYTOTO
orsera (PO)
HAaBBIKU HMHTEpIIpEeTaLus OJIY4CHHBIX 3a/1aHUs, 12%
BBICOKOTO pe3yabTaTOB M MH(GOPMAITUHU Yepe3 TpeOyromme
nopsiika COCTaBHbBIEC YaCTH U3y4aeMOI0 kpatkoro (KO) umu
nporecca; 00beIMHEHNE paHee pa3BepHYTOTO
MOJYYCHHBIX 3HAHUN B €JUHOE orBeta (PO)
[eI0€ IS CO3JaHus MOJIeNeH,
KOTOpBIEC OMHICHIBAIOT PealIbHBIC
nporieccsl; hopmMupoBaHue
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CY)KJICHHH, BBITEKAIOIINX U3
MCTOYHUKOB, pelIeHui 00 ux
JTOCTOBEPHOCTH

Hpaeuﬂa CYyMMamueHO20 OYEHUBAHUA

1. Ilepen HayasioM paboThl JAaTh OOYYAarOIIMMCS HMHCTPYKIHMIO TIO
MPOBEICHUIO PabOThl, COOOIINUTH BpEMsl BBINIOJHEHUS CYMMATHBHOIO OIICHUBAHMSL.
[Tocne mHCTpYKUMU yOEAUTHCS, YTO Yy OOYYaIOLIMXCA HE OCTajJOCh BOMPOCOB IO
MPOBEICHHUIO PAOOTHI.

2. He wucnonp3oBath Bu3yalibHYI0 HH(OpManuio B KaOuWHETe (B IEIAX
n30eraHus MoICKa30K).
3. Kaxnapiii  oOyuaromuiics paboTaeT caMmocTosaTeslnbHO. Bo  Bpewms

MPOBEICHUS CYMMAaTHBHOTO OIICHMBAaHWUS HE MOTYT OBITh  HCIIOJIb30BAHBI
JIOTIOJTHUTENbHBIC PECYpChl (KpOME TeX ClIydaeB, KOT/Ia JaHHBIA PeCypc JOMYyCKAeTCs
1o creruuKaImm).

4.  H3beraTh WCIIOJIB30BaHHUS KOPPEKTOpAa WM JIACTHKA, PEKOMEHIOBATh
00yJaromuMcs 3a4epKUBATh HETIPABUIIHHBIC OTBETHI.

5. CooOmuTh 00y4aromuMcs, Korja OCTaHEeTCS 5 MUHYT JI0 3aBEPIICHUS
paboTHI.

6.  Ilocme oxoHuaHus pabOTHI MOMPOCUTH OOYUAIOIIMXCS MOJIOKHUTD PYUKY

Y KapaHjaall U c1aTh padoTy.

Cneyugpuxayus cymmamusHo2o oyeHusanus 3a 1 yvemsepmo
[IponomxurenbHOCTh pabOThl — 40 MUHYT.

KonuuectBo 3amanmii — 8.

Twunbsl 3a1aHui:

MBO - 3amanusi ¢ BBIOOPOM MHOKECTBEHHBIX OTBETOB.

KO - 3anganus, TpeOyroiiyue KpaTKoro OTBeTa.

PO - 3aganus, Tpebyroliye pa3BepHyTOro OTBETA.

Cmpykmypa oyenusanus

JIBa BapuanTa u3 8 3ajaHUi Pa3HOTO THUIIA.

B Bompocax, TpeOyromux KpaTkoro 0TBeTa, 00y4arouiics 3anuchIBacT B BHJIE
YHCIICHHOTO 3HAYEHUSI, CJIOBA, KOPOTKOTO MPEITIOKCHHUS.

B Bompocax, TpeOyroomux pa3BEepHYTOro OTBETa, OOY4YaIOIIMHCSA JOJIKEeH
II0KA3aTh BCIO MOCJIEAOBATEIBHOCTD JIEUCTBUNA B PEIICHUM 33aJaHUM JUIS TTOJTYyYECHUS
MaKCHUMaJbHOTO OaJa.

B Bompocax ¢ BBIOOPOM MHOXECTBEHHBIX OTBETOB, OOYYAIOIIUICS JOJKEH
0003HAYNTh BCE MPABUIIBHBIC OTBETHI U3 MPEIOKEHHBIX BAPUAHTOB.
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XAPAKTEPHCTHEA JATAHAI CYMMATHBHOTO ONERNBARNA 34 1 9eTBEPTH

Pazaea Mpogepaeyeie nean Vpoeeas Ko, M Tun Bpewsima | baaa® | baar s
SMBCIHTEILALIY | TIAHEG™ | JAJAHEA™ | JAJAHNR™ | BLINOTHEEHAE, paizen
HABLIKOB AR
T1A T.11.2 3BATE H NOHHMATE TPARETA TEXHITKA 12
IHamme H . e
Brenemee | GesomachocT npa padote B XmEgackof N—— I 1 KO ] 3
BXIIN0. | MalopaTopim 1 KaGnHete
Wcrere | 7411 mOMHMATE MTEMEHT KAKCOBOKYTIHOCTE 3 Juammee 0 | A MBO ! 1
BEINECTR | OJHHAKORRDG ATOMOB TOHEMARHE
HWEMESH | 7413 paumiriaTh MOMATIA, 33EMEHT = RPOCTOS Tipnuenesie 1 3 KO P 3
(4] BRLIECTEO, CAECH H CORTHHEHHE
7.4.1.5 39aTe BEIR carecafl B cmocntel I Fmasmee 1 | i 50 . 3
paileneHng TOHIMARHE F
7.4.1.6 muaEpoBaTs 5 NPOBOIHTE NP0CTol o
IKCMEPHMERT N0 PaLIemesnng caeceln, lpmaenesne ! 5 KOO b :
7113 paamraats dumeckne B XHMITECKRS - .
S TTprmaenenne 1 & MBOEROD 5 3
T.1.1.4 1HaTs PYTHMHEIS ATPETATHAL COCTOAMIA
BEMIECT Il PET OOBICHATE CTPYETYPY TESPIRIX, Inasmee 0 y g KO p P
T 1B IR M T005pAIHEY BEMIECTE COTTACHD TROHAMAHHE
RHHETIM KT TeOpIm SaCTHL;
e et 7115 wrayenms mpolece OXTARIEHIL, HOCTPOHTE
P KPHEYHY a%umu:am H NpOAHATHINPOBATE 22, s
BIECTD BBICOROTD $
(54 OOBACHATE CBOH HAGTIOIEKHA, COTTACHD RopAEs
" KHHETIMeCROM TeopiH TacTin | g PO 6 |
7116 H3yauTE ApOLSce KHMEHHA, N0 TPONTE Msiidkii
KPHEYH HATPEBAKHA 1 MPOAHATHINPOBATE 26, Gt
EBICOKOCD
OOBACHETS CBON RAGMOILRNS, COTTACKD nopaa
KHHETIMECKOM TeOpn TACTHL
Hroro 40 I n

7 Knacc. 3a0anus CYMMANU6HO20 OYEHUBAHUA NO XUMUU 34 1 uemeepnio

1 eapuanm
3anuumumre npaBuiia TEXHUKUW O€30MaCHOCTH, MPUBEJICHHbIE Ha KapTHUHKax (3

Oama)
1.

1)

[IpaBuno 1

[IpaBuiio 2

[TpaBuiio 3

2. Bribepute npoctoe BemiectBo (1 6amn).
a) YIJIEKUCIIBIN Ta3

b)  moBapeHHas COJib

) KHUCIIOPOJI

d) cynbdar Mmenu
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3. Pacnipenenute mpennokeHHbIE HIDKE OOpas3ilbl HAa MPOCTHIC BEIIECTBA,
coenuHeHus, cmecH (3 Oama).
JKeJe30, THAPOKapOOHAT HATpHUsl, BOJIA, MOJIOKO, BOJOPO/I, BO3IYyX

QJICMCHT COCOAUMHECHUC CMECH

4. (a) IlpuBenure Mo OJHOMY HNpPHUMEPY TOMOI€HHOW M TIe€TEpPOre€HHOU
cMecH (2 6ama).

I'omorennas cmecs:

I'eTreporennas cmecs:

(b) IlpuBeauTe aBa ciocoba pasacienus rereporeHHon cmecu [ |1 Gami ]

5. (a) Kakoit Oyner moOCHEAOBaTEIBHOCTh BalllUX JEHCTBUH  TIO
pa3lesieHuI0 CMECH TJHMHBI, KEIe3HBIX CTPY)KeK M caxapa? B oTBere 3ammimute
OYKBBI, COOTBETCTBYIOLIUE TOCIEA0BaTENbHOCTU AeicTBui (1 6am).

0

-

A)

Otser:

(b) O6bsacuure cBou aeiicteus [ |1 Gami ]

6.  JlroOble u3MEHEeHUs, KOTOpbIE MPOUCXOAST B MPUPOJE, HA3BIBAIOTCS
SIBIICHHUSIMHU.

(a) Beibepute usndeckoe sBiaeHue U3 npeaioxkenusix []1 6ami_]

A.  Topenue OeH3uHa

B. IInmaBnenne mequ

C.  B3psIB pupoHOro rasza

D.  Ckucanue Monoka

Ortser:

(b) BuiOepuTe XUMHUYECKOE SIBIICHHE M3 MPETOKEHHbIX [ |1 Oamf |

A. Kunenwne Boabl

B. Ilokpacka mamuHbI
C.  Crubanue npoBOJIOKH
D. PxaBnenue reo3as
Otser:

(c) Ilepeunciure He MeHee MABYX NPHU3HAKOB, OTJIMYArOIME (U3MUYECKUE
ABJICHUS OT Xxumudeckux [_]1 Oaml ]
7.  Ha pucynke n3o0paxeHa KprBasi HArpeBaHMsI YMCTOTO BEIECTBA
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FEERETEY

- 40

Onpenenure:

(a)  Kak Ha3zbIBaeTcs mpoiiecc, npoTekaronuii Ha otpeske B (1 6am).

(b)  KakoBo arperatHoe coctosiHue BeriecTBa Ha otpeske C (1 6amn).

(c) Kak HazpiBaeTcs mporiecc, mpoTekarouii Ha otpeske D (1 6am).

(d) [Touemy Ha otpeske «B» u otpeske «Dy» Temneparypa He usmenunach? (1
Oam).

8. Oxapakrtepusyiite mpouecc Ha oTpe3ke «B» (M3 3amaHus 7) ¢ TOUKH
3peHUs KHHETUYEeCKOM Teopuu yactuil (1 6am).

7 Knacc. 3a0anusi CyMmMamueHo20 OYeHUBaHus no xumuu 3a 1 uemeepms

2 BapuaHT

1.  3anummuTe TmpaBuWiIa TEXHUKHM O€30IaCHOCTH, IPUBEACHHBIE Ha
KapTHHKaX (3 6awia).

1)

[TpaBuio 1

[TpaBuio 2

[TpaBuno 3

2. Bri6epute npoctoe Bemectso (1 6amn):
a) caxap;

b)  Menp;

C) Mpamop;

d)  yKcycHas KHUCIIOTa;

3. Pacnpenenure npeasiokeHHbIE HUXE O0pasiibl Ha MPOCTHIE BEIIECTBA,
coenuHeHms, cMecu (3 Oamna): cepa, cola, PacTHTEIBHOE Macio, HOa, Kpaxmal,

MOpCKas BOZa.
4.

OJICMCHT COCOAUMHCHUC CMECH
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5. (a) IlpuBenuTe Mo 0OTHOMY NPUMEPY FTOMOT€HHOM U FE€TEPOre€HHON CMECH
(2 6anna).

['omorenHas cmechb

['ereporenHas cMmech

(b) IIpuBenuTe nBa criocoda paszaeeHus roMoreHHon cmecu (1 6amn).

5. Kakoit OyaeT nociaeaoBaTeIbHOCTh BalllUX JEUCTBUM MO pa3/eiICHUI0 CMECH
Cephl, TJIIOKO3bI M JKEJIE3HBIX CTpyXkek? B orBere 3anumure OYKBHI,
COOTBETCTBYIOIIME TIOCIIEI0BATEIBHOCTH AercTBUl (1 6amt).

2 i o :

A) B) O) D)

(b) O6bsacuute xox padorsl [ ]l O6ami |

6. JlioObie W3MEHEHMs, KOTOpbIC TPOUCXOASAT B TMPUPOJE, HAZBIBAIOTCS
SIBJICHUSIMU

(a) BriGepute pusnueckoe siBIeHUE U3 MpeIoKeHHbIX (1 6amm).

A. IlnaBnenme mapaduna.

B. T'openwe yrus.

C. P>xaBnenue reo3as.

D.  Jlpixanue JUCTBHEB.

(b) Beibepute xumudeckoe siBJICHUE U3 TPEeAIOKEeHHbIX (1 6ai).

A. Ucnapenue ona.

B. Topenue Oymaru.

C.  3amoTeBaHME OKOH.

D. Konpencanusa napa.

(c) Ilepeunciure He MeHee ABYX NPU3HAKOB, OTIMYAIOIINE XHUMHYECKUE
sByieHus oT pusndeckux (1 6amn).

Ha pucynke nzo0pakeHa KpruBasi OXJIAKJIEHUS YUCTOTO BEIIECTBA

t,°CA
30T
2O-A

10+
0 | B ] 1 CI 1 : : -
| 10 20 30 40 5060 70 80 t, mun
10 P =
20+

301

Onpenenure:

(a)  Kak Ha3bIBaeTcs nporiecc, npotekaromuidi Ha otpeske BC (1 6amn).

(b) B kakom arperaTHOM COCTOSIHUM HaXOJWUTCS BeliecTBO Ha oTpeske CD
(1 6amr).

(©) Kaxk Ha3wpiBaeTcs nporecc, nporekatoiuii Ha otpeske DE (1 6amwn).
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d) [Touemy Ha otpeske «BC» u orpeske «DE» Temmneparypa He u3MeHuUIach?

(1 6amn).
6.

Jata

@& .U. yuamerocs

Oxapakrepu3yiite mporiecc Ha otpeske «BCy» (U3 3amanus 7) ¢ TOUKH
3peHUS] KHHETHYECKON Teopuu yacTtuil (1 6amm).

7 «

» KJI1aCC

3agaHusl CYMMAaTUBHOI'O OLICHUBAHHUS 3a 2 YETBEPTh IO MPEAMETY « XUMUSD)
I Bapuant
Y CTaHOBUTE COOTBETCTBUE MEXKIY 3HAKAMU XMMHUYECKUX DJIEMEHTOB, UX
PYCCKHMM M JIJATUHCKUM Ha3BaHUSIMU.

1.

Cu
Fe

H
S
Pb

Keaeso

Boaxopon
Cepa
Menn
Kucaopon
Ceunen

Cuprum

Ferrum
Sulfur
Hydrogenium
Plumbum
Oxygenium

Ha pucynke n300paxeHbl MOJIEKYJIbI POCTHIX U CIOKHBIX BEILIECTB.

PaCHpCIICJII/ITC BCUICCTBA Ha IIPOCTLIC U CJIOKHEIC. 3anoaHuTe Ta6J'II/IIIy1

IIpocThie BemecTBa

CJ10:KHBIE BellecTBAa

3.

ATOMy, KaKOro XuMu4cCKoOro 3JICMCHTa COOTBETCTBYCT CXEMa CTPOCHUSA:

Kakotii 3apsig siapa y aToro aroma?

OtBeT

B tabnuie nokazaHa CTpyKTypa aTOMOB Pa3IUYHbIX 3JIEMEHTOB:

OIeMeHT Yucio Yucno Yucno 3apsn sapa MaccoBoe uucio =
IIPOTOHOB | HEUTPOHOB | JJIEKTPOHOB Yucno
HYKJIOHOB
Harpuit 11 A% 11 +11 23
VYrnepon 6 6 6 +6 X
AproH 18 22 Y +18 40
Kanpimit Z 20 20 +20 40

Onpenenute 3HadeHuss W, X, Y u Z? Ykaxute OyKBy IpaBUJIbHOTO OTBETA!
A) W=12, X=12,Y=22,7 = 20.
B) W=12, X=12, Y=18, Z = 20.
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C) w=I11, X=12, Y=18,Z =20.
D) W=11,X=6, Y=22,7Z=20.

4.

YYeHUK yCTaHOBWJ CBEYy B YaIlIKy, HANOJHEHHYIO BOJOW, 3aXKer €€ u

HAKpbUI TMEPEBEPHYTHIM CTAaKaHOM. Yepe3 HEKOTOpOEe BpeMsl CBeda Ioracia, u
YPOBEHB BOJIbI B CTAaKaHE MOAHSUICS HA 1/5 dacTs.

(a) Hamumure ypaBHeHue ropeHHsi mapaduHa (cBeun). (mapaduH —
C16H34).
(b)  OO®BscHUTE, TOYEMY CITYCTsI HEKOTOPOE BpPEMsI CBEYa moracia
(¢) O uém cBUIETENBCTBYET MOJHSATHE BOBI B CTakaHe HA 1/5 vacTh?

4 (@) Opnoit w3

npo0JieM COBPEMEHHBIX OOJBIIUX TOPOJOB U
MIPOMBIIIJICHHBIX LEHTPOB SIBISAETCA CMOT. BO3HHUKAaeT OH B CBSI3M C YPE3MEPHBIM

3arpsA3HCHUEM BO34yXa BPCAHBIMHU BCIICCTBAMMU. HazoBu IIPUYHHBI O6paSOBaHI/I$I
cMora.

(b) B 6onpimux ropogax ypoBeHb 3arps3HEHHS BO3yXa BBIXJIOMHBIMH Ta3aMH
XapaKTEePU3YyETCs MOBBIIIEHHBIM COJICPKAHUEM YIJIEKUCIIOTO ra3a, JUOKCHUAA CEPhl U

okcuaoB a3zota. [Ipemnoxkure MUHUMYM 2 crioco0a CHIDKEHUSI YPOBHS 3arpsi3HEHUS
BO3/1yXa.

7.

Ecnu BHECTH Ha KENE3HOU JIOKEUKE YTOJIEK B IIaMs TOPEJIKU U, KOrJa
YTOJIEK PACKaJIMTCS, BBIHYTHh €r0 M3 IUIAMEHHM M MOAEpKaTh HAa BO3AYyXE, TO OH

HEKOTOpOE BpeMs TJIEET, a MOTOM TracHeT. Ha Bo3ayxe yrosib ropuT Ijioxo. A eciu
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pacKan€HHBIN yroJ€éK BHECTH B OAHKY C KHUCIOPOJOM, TO OH pacKajiseTcs go0ena u
TOPHT, MIOCTEIIEHHO YMEHBIIIAsCh B pa3Mepax.
JlaiiTe TeopeTHIecKOe 000CHOBAHUE OMMCAHHBIM BBIIIIE HAOJIIOICHHSIM.

8.3amoMHUTE TPOIMYCKH, 3alKMCcaB HA3BaHMWS PEAreHTOB WIH TPOAYKTOB
pPEaKIMH B CIIOBECHBIE YPaBHEHHUS PEAKIIHIA.

A) Kampmmii + ............ = OKCHJ KaJIbITHS
B) Boaopoxa + kuciaopon =
C) @ochop+t............ =
D) JKenezo + kucnopon =
E) ... + KHUCIIOPOA = OKCHJ CEpPHI.
F) Harpuii+............... = OKCHJ HaTpus'/
Jlarta 7« » KJIacC
@.U.yqamerocs
3agaHusi CyMMaTUBHOTO OLICHUBAHUS 32 2 YETBEPTH MO MPEAMETY « XUMHUSI»
IT Bapuant
5. Y cTaHOBUTE COOTBETCTBUE MEKTY 3HAKAMU XUMHUUYECKHUX AJIEMEHTOB, X
PYCCKHUM M JIATUHCKUM Ha3BaHUSIMH.
Cu Pryts Cuprum
Al Maruuit Aurum
Mg 30510TO Silicium
Au Menp Hydrargyrum
Hg AnroMuHUH Magnesium
Si Kpemuuit Aluminium
6. Ha pucynke n300pa>keHbl MOJIEKYJIbI IPOCTHIX M CIIOKHBIX BEIIECTB.

K\ f S . | _
Q,.f G e @ BHow
b) c) d) f) q)

Pacnpez[eJII/ITe BEIIECTBA HA IPOCTHIC U CIIOKHBIE. 3alOTHUTE TaOJIUILY:

IIpocThie BemecTBa Cl10;KHBIE BellecTBa

7.  Uemy paBeH 3apsij gipa aToMa, CXemMa KOTOpOTo NpHUBEACHA HIKE:
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=) /

. 1

Ty
& .
v
& S |
o/ /
b \"-\ - T .f'f
~.\\H‘- o Ry /,—"
—e Kaxkoii 310 anement?
OTtBeT

8. B TabGnmiie moka3zaHa CTpyKTypa aTOMOB Pa3JIMYHBIX AJIEMEHTOB:

DeMeHT Yucio Yucno Yucno 3apsn sapa Yucio
MIPOTOHOB HEHTPOHOB AJIEKTPOHOB HYKJIOHOB
Kamnit 19 20 19 +19 w
MEBIIBSK X 42 33 +33 75
Cepebpo 47 61 Y +47 108
Keneso 26 V4 26 +26 56
Onpenenute 3Hauenuss W, X, Y u Z?
A) W=19, X=42, Y=108, Z = 25
B) W=39, X=33,Y=61,Z=47
C) W=39, X=33, Y=47, Z = 30
D) W=19, X=42, Y=108, Z = 30
9. BHuMarenpHO paccMOTpUTE NMPEATIOKEHHBIE PUCYHKU. B meEpBOM OmbITE

CBEUa Ioracjia 4depe3 HEKOTOpPO€ BpeMsi, B TO BpeMsl KaK BO BTOPOM OIIbITE OHa
MPOI0JIKAET TopeTh. B 000MX cilyuyasx KoJiObl BCE BpeMs OCTaBaIUCh OTKPHITHIMHU.

—

OObsicHUTE, TOYEMYy CIYCTS HEKOTOPOE€ BpeMs, CBeua B IIEPBOM OIIBITE
roracia.

a)  Hanmmure ypaBHeHue peakiuu ropeHus cBeun (mapaduna — Ci4Hs)).
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b)  Kakyto poJib UTpatoT J€PEBSHHBIE TIJIACTUHKA BO BTOPOM OIIBITE ?

10. (a) OpHo¥t w3 mNOpoOJeM COBPEMEHHBIX OOJIBIIMX TOPOJIOB U
MIPOMBITIUICHHBIX IIEHTPOB SIBJISICTCSI CMOT. BO3HHMKAeT OH B CBSI3U C 4YPE3MEPHBIM
3arpsi3HCHHEM BO3/JyXa BPEIHBIMU BellecTBaMu. HazoBM mNpu4wHBI 00pa30BaHUS
cMora.

(b) B Gosbmiux ropojax ypoBeHb 3arps3HEHHs BO3/lyXa BBIXJIOMHBIMH ra3aMu
XapaKTEepU3yeTCsl NOBBIIIEHHBIM COINEPKAHUEM YIJIEKHCIIOrO ra3a, THOKCUAA CEPbI U
okcuIoB a3zota. lIpennoxxure MUHUMYM 2 crioco0a CHYMKEHHSI YPOBHSI 3arpsi3HEHHUS

BO3/yXa.

7. BpiCOKO B ropax ambIMHUCTBI CTPAAarOT M3-3a TOrO, YTO HE BCETAa
yIaeTcsl MOrpeThbesl y «xopouero» koctpa. Cyxue apoBa 3aroparoTcs ¢ TPYAOM,
miamsi ObicTpo TacHeT. Yem 53TO MOXHO 00BsIcHUTH? JlaiiTe TeopeTudeckoe
000CHOBaHUE TTPOUCXOISAIINM SIBJICHHUSM .

8. 3anoJIHUTE MPOMYCKH, 3alMCaB HA3BAaHUS PEAreHTOB WM IMPOJYKTOB
pEaKIuu B CIIOBECHBIE YPABHEHUS PEAKIIUI.

G) Kpemauii+.................. = OKCHJI KpEMHUS

H) Bomopon + xkucnopon =

D ABOT+ i =

J) Maruaui + kucinopon =

Ky ... + KHCIIOpOA = OKCHUJ yTJIepoja

Huak + ... = OKCHUJ IIMHKa7

3agaHusl CYMMAaTUBHOIO OLICHUBAHHUS 3a 3 UETBEPTh MO MPEAMETY « XUMUSD)
Bapuanr 1

1. JIns yMeHbIIEHUST #OKEHUSI TIPU yKyce MYENBI MECTO yKyca o0pabaThiBatOT

pPacTBOpPOM TMHILEBOM COABI, & MPU YKYCE€ OChl — CJIA0OBIM PACTBOPOM JIMMOHHOM
KHUCIIOTHL. VIcxoig U3 3TOro, OTBETHTE Ha BOMPOC.

%\(@%

MNuYEnA
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Kakyto peakuuio cpeabl UMEET MUEIUHBIN s U s ocbl? (2)

2. 3anoaHuTe Mponycku B Tabdnuiie (1)

HazBanue HWHAWKATOpa

Kucnas cpena

HeiitpansHas cpena

[lenounas cpena

Jlakmyc Kpacuprit Cunnii
BecuseTHbIN BecuseTHEIN ManuHoBEIA
MeTunnoBsli OpaHKeBbII Kpacusrit OpanxeBbIit

3. Ilocne obena y MBana MBanoBHYa Havayucs OCTphIM mpuctyn uzxoru. OH
npuHsa TadneTky «PenHu» u mpuctyn mnpouen. HamuimuTe ciioBecHOE ypaBHEHHE
peakunu HerTpanm3anuu (1)

4. JIyisi mpUTrOTOBJICHUsI JOMAIITHETO CJIQJKOT0 HaluTKa ApMaH HCIOJIb30Ball
BOJly, CMOPOJMHOBOE BapeHbe. UTO HYXHO J0OaBUTh B TaKOW HAMUTOK, YTOOBI OH
cTaj razupoBaHHbIM? (1)

(a) Kak MOXHO 3amucaTh ypaBHEHHE MNPOTEKAIOIIEH MNpH 3TOM peaAKUUu?
CocraBbTe coBECHOE ypaBHEeHHE peakuuH (1)

(6) Mexy KakiMMH BEIIeCTBAMHU HJIET PEAKIMs, €CIM CIOBECHOE ypaBHEHUE
pEeaKIuU BBIMJISIUT TaK:

I = coib + Bogopos (1)

(c) Kaxk nokaszatb, yto BeIAenseTcst Bogopoa? (1)

5. Tlpu mpoBeneHUM HCCIEIOBAHMS COCTaBa JIByX MHUHEpPAJIOB - KapOoHaTa
KaJIbI[Usl, TTOBAPEHHON COJIM — Ha WX MOBEPXHOCTh KAMHYJU COJISTHOM KuciaoTel. Ha
MMOBEPXHOCTHU OJHOTO 00pasiia MPOU30IILIO «BCKUIIAHUE.

(a) Kakoil u3 mMuHepanoB BCTYNMWI B peakiuio ¢ kucioron? Kakoif raz mpu
atoM Bhiaenuicsa? (1)

(6) Kak mokazatp oOpa3zoBanue 3toro raza? (1)

6. Ha pucynke mnpencraBieHa 4yacTh [lepuonuecKkoil CUCTEMbl XMMHYECKUX
AJIEMEHTOB.

1A W A
p | 18
1,0:0794 4 00260
. 1H :He
L. I A I A I A WA Wi A Wil A A
S e TEFESA
11 2 13 14 15 16 17
6,941 82,0118 10,811 120707 14,0067 15,9904 15,8284 20,1787
sLi +«Be B i G N & O F v Ne
2 kE S 1afdsT L aF - o 22 B e o e wTapt 17272t 1727 0p"
A Teai EEPwread = o NEPGH ASOT AT L aps o HELDE
1 2 A1 T3 .13 -F-T12345 =213 -1
22 9858 24 3050 26 9815 280855 30,9738 32,085 35,453 339,548
#wNa =Mg Al « Si 15 P s S 7 CI mAr
3 eids’ P Pe3s 3" PPl g [l S st e}l 30t [hde 37 30"
HATR:A R LLAT MR ANBOME | FERMG SO CERPA WM APTOH
1 2 3 41324 14336 -FA13456 113457

(a) Beinummre 35eMeHTbl Kako-HUOYAb 0JJHOM rpymisl (1)

(b) Bemmmmre 351€MEHTHI KAKOT0-HUOY1b 0AHOTO repuoaa (1)

7. B mpupojae Meanr BcTpedaeTcs B BUje ABYyX u3otonoB 63Cu (72,7%) u 65Cu

(27,3%). BeiuncanTe OTHOCUTENBHYIO aTOMHYIO Maccy Meau (2)
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8. Hammmmrte ¢opMynbl CIeayrOMuX COCIUHEHUN, WCIOIb3ysl Ha3BaHUS
AJIEMEHTOB U UX ATOMHBIE COOTHOILIECHUS B COCIUHECHUMU:

(a) Cepa u xuciopos (1:2) (1)

(6) Bonopon u cenen (2:1) (1)

(c) XKenezo u kucmopon (2:3) (1)

(m) Hunak u xmop (1:2) (1)

9. PaccunTaiiTe OTHOCUTEIBHBIE MOJIEKYJISIPHBIE MACChl COCTMHEHUM.

A) Mr (H3PO4) = (1)

b) Mr (Ca(OH)2) = (1)

3adanus cymmamuno2o oyenusanus 3a 3 yemeepnu no npeomemy « Xumusy
Bapuanm 2

1. BuHOrpagHeiii KyCT HE NMEPEHOCUT KHCIYH nouBy. [loaTomy cagoBomy

HEOOXOUMO TEepUOIUYECKH 00pabaTbiBaTh TaKylo 3eMii0. YTO MOXKHO emy
MOCOBETOBATh: MOJICHINATH MO/l KOPHU PACTCHHUH JTUMOHHYIO KUCIOTY WJIM U3BECTH?
[Touemy? (2)

2. 3anoaxute Tabdbaumy (1)
HasBanue unaunkaropa [Tumesas cona CaxapHuslii Kedup
Jlakmyc
denondranent
MertunoBslii

3. Ilpu BbIMEKaHWW THUPOTOB JIOMOXO3SUKH «TacsiT» MHIIEBYIO COMIY,
no6agsis B Hee ykcyc. Kakoit mporiecc npu 3ToM npotekaet? (1)

R 3 --1

4. Kucnorsl B3aMMOAEUCTBYIOT C HEKOTOPbIMH MeTaimiamu. [Ipu stom
BhIZIETsieTes ra3. Kakoit? (1)

(a) C xakuMH MeTaJlyIaMU COJITHasi KucjaoTa Oynaet pearupoBaTh: Cu, Al, Ag,
Fe, Na? )7

(6) Hamummre cioBeCHOE ypaBHEHHME PEaKIMU MEXKIYy CEpHOW KHUCJIOTOM M
KaJIbI[UEM.

(c) Kakum criocoOoM MOXKHO J0Ka3aTh, YTO BbiAensieTcs Bogopoa? (1)

5. Onpexnennre, 0 KAKOM BEILECTBE UIET PEUb:

(a) IIpu mpomyckaHWM STOTO Ta3a 4Yepe3 HM3BECTKOBYIO BOJY MPOUCXOIUT
pPE3KOE IOMYTHEHUE BOJIBI.
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(0) IIpu momKHUraHWM ATOTO Ta3a CIBIMIATCS XJIOMOK (B3phIB). HazoBute 3TOT
ras.

6. Ucnonb3yst nepuoanueckyro Tabdnuiy snementoB J.M. Menneneena,
3anummTe 3 3JIEMEHTA!

(a) U3 oIHOTO JIFOOOTO TIEPHOa;

(6) U3 o1HOM JTFOOOM TPYIIIIHI.

7. Kucnopon B npupoae BcTpedaeTcs B BUAE CMECH TpeX M30TomnoB: 160
(99,759%), 170 (0,037%), 180 0,504%). PaccuuraiiTe OTHOCUTEIbHYIO ATOMHYIO
Maccy aroMa kuciopoaa (2).

8. CocraButh GOpMYNIBl  CIEAYIONIMX COCAWHEHUW, €CITU W3BECTHBI
COOTHOIICHHSI DJIEMEHTOB:

(a) maruuit u dpocdop (3:2) (1)

(0) anmromunuit u cepa (2:3) (1)

(c) maprasnern u kuciopon (2:7) (1)

() xmop u kucnopon (2:1) (1)

9. PaccunTaiiTe OTHOCUTENBHBIE MOJIEKYJISIPHBIE MACCHI BELIECTB:
(A) Mr (Zn3(PO4)2 =
(b) Mr (Cu(NO3)2 =

CyMMaTHUBHOE OLIEHUBAaHKE 3a 4 YETBEPTh
[TpoaomKUTENEHOCTh CyMMAaTUBHON paboThI: 40 MUHYT
KonnuectBo 0amios: 20

Bapuanr 1

1. 3anonuure Tabnuiry (3):

IIurarensHOE IIponykTsl nutanus |  Onpenenstonmii [Ipu3Haku peakuuu
BEIECTBO peareHt
benkn

JlecHoit opex

KupnnuHo- kpacHblil 0caiok

2. Ilpoananu3upyite TabIHILY:
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YrneBoJbl Kpaxman benku Kupsl
DJIEeMEHTHI, Yraepon, Bogopo, VYraepon, VYraepon, Yraepon,
BXOJISIIIIMX B COCTaB | KUCIOPOJ BOJIOPO/, BOJIOPO/, BOJIOPO/,
KHCJIOPOT KHCJIOPO/I, a30T, KHCJIOPO/T
cepa

C moMOIIbIO BHIICTIPUBEACHHON TaOIUIIbI OIPEEIUTE HIIEMEHTAPHBIN COCTaB
IIPOJYKTOB IIUTAHMUS:

YrneBo bl Kpaxman benku Kupsl
DJIEMEHTHI, Yraepon, Yraepon, Yraepon, Bogopon, | Yriaepon,
BXOJISIINX B BOJIOPOT, BOJIOPOI, KHCIIOPOJ, 30T, cepa | BOAOPO/,
COCTaB KHCIIOPOJT KHCIIOPOJ KHCIIOPOJ
3. Onumure  pojb KaJblUsl B OpraHu3Me€  4YeJIOBEKa (2).

4. Onpenenute, KAaKUe BEILIECTBA MOJYYaAIOT U3 METAINIMYECKUX pya [1].
A) yronb, Topd, HeQTh, MPUPOIHBIN Ta3.
B) xene30, cBUHEL, Me/ib, 30JI0TO, ATFOMUHUN.
C) rpanut, Mpamop, NE€COK, IJIMHA, COJIb.
D) Topd, mpamop, Meab, yrois.

5. Kene3o — BTOpOM MO pacHpOCTPaHEHHOCTA METAI B MPUPOJEC. Y KAKUTE
BEPHYIO MTOCJIEIOBATEIHLHOCTD IMOJTYUYEHUS Keye3a u3 pybl (2):

A) no0wua pynsl;

B) oGoramienue pyasr;

C) apoGiienue pybl;

D) mexanuueckasi 00paboTKa xenesa;

E) ouncrtka xene3a.

6. (a) B mabGopatopun umeercss MuHepan OokcuT. [lpemnoxure mNOpsIOK
BBITIOJTHCHHSI OTIEPAITUi TS BBIJCICHHS YUCTOTO aTIOMUHUS M3 3TOT0 MUHEpasa (2)

(0) Kax Ha3pIBaeTcs METO/ MOJTYyUYEHUS aTFOMUHUS U3 3Tor pybI? (1)

7. B 4em 3akirodaercs CYIMHOCTL IIPOUCCCOB arjioMecpanvn Hu O6OFaHICHI/I51

pyasI (2)
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8. HazoBute pyay, W3 KOTOpOl B MPOMBIIUICHHOCTH MOJYYalOT HETAlICHYIO

n3BecTh (1)

9. (a) B uém 3akiodaeTcsi HETaTHUBHOE BJIMSHUE IOJIYYEHUs HEramieHou
M3BECTH U3 ATOTO MUHEpalla Ha OKpy»katolyto cpeny? (1)

(b) mpennoxure cnocod yCTpaHEHHS JaHHOTO HETaTHBHOTO BIIMSHUS Ha
oKpy»xatoliyto cpeny (1)

C) MpUBEAUTE CBOW MpUMEP BIMSHUA JOOBIYM MPUPOJHBIX PECYpPCOB Ha
OKPY’KalOIIyI0 Cpely U crioco0 yCTpaHEHUs TaHHOTO HeraTUBHOTO BiausHuUs (1)

CyMMaTUBHOE OLIEHUBaHUE 3a 4 YETBEPThH
[Tpo10KUTENTEHOCT CYMMATUBHOM paboThl: 40 MUHYT
KonuuectBo 6asmios: 20

Bapuant 2
1. 3anonuure Tabnuiy (3):
[TuraTensHOE [TpoaykThl NUTAHUS Onpenensioumi peareHT [Ipu3sHaku peakuu
BELIECTBO
Horypr
Jluct 6ymaru
Kpaxman

2. [Ipoanammu3upyiite TabIuIly:

YrieBoabl Kpaxman benku Kupsor
OJEeMEHTHI, VYraepon, Bogopo/, Yraepon, VYraepon, Bogopo/, Yraepon,
BXOJSIIMX B COCTaB | KUCIOPO BOJIOPO/, KHUCJIOPO/I, a30T, CEpa | BOJOPO,
KHCJIOPOT KHCJIOPO/T

C nomol1bpI0 BBIIENPUBEACHHON TaOJMIIBI ONPEAeIUTE JIEMEHTAPHBIN COCTaB
MPOAYKTOB NUTaHus (3):

Ne [IponykTsl nUTaHUA DJIEMEHTBHI, BXOJISAIIUE B COCTAB MPOJYKTOB
1 Iloxonan
dacoib
3 Sl6noku
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3. Onummre  posib  HaTpuss B~ OpraHuzMe  4eioBeka  (2).

4. OnpenenuTte, U3 Kakou py bl MOTy4YaroT MUHK (1).
A) nupwur;

B) mpamop;

C) 6oxkcwur;

D) nmuaKOBast oOMaHKa.

5. ANOMHHUN — TEpBBIM MO PaCHpPOCTPAHEHHOCTH METANlI B MPUPOJE.
VYKkaxuTe BEpHYIO MOCIEI0BATEIbHOCTD MOJYYCHUS allFOMUHUS U3 PYIbI (2):

A) no0bIua pynsl;

B) oGoraienue pyasi;

C) npoOsnenue pyasl;

D) mexanudeckasi 00padOTKa aJIFOMUHUS;

E) ouncrtka agtoMuHusI.

6. (a) B nabopatopum wumeercs MmuHepan nupuT. [lpemnoxure nopsaok
BBITIOJIHEHUS OTEepaIliid I BBIJICICHUS YMCTOTO JKeJie3a U3 3TOro MuHepasa (2)

(0) Kax Ha3pIBaeTcs MeTO/ MOJTyUYeHU xKene3a u3 3Toil pyasi? (1)

7. B ueM 3akiro4aeTcsi CyIIHOCTh HPOLECCOB APOOJICHHS pyAbl U 3aKaJIKU
MeTasa (2)

8. HazoBute MeTan, KOTOPBIM B MPOMBIIUIEHHOCTH ITOJIYYarOT U3 MAarHETUTA

(D

9. (a) B uém 3akmouaercs HEraTMBHOE BIIMSHHE 3TOrO IMPOM3BOJCTBA Ha
okpyxarolryto cpeay? (1)

(b) mpenmnoxure cnocod YCTpaHEHHS MaHHOTO HETAaTHBHOTO BIMSHUS Ha
OKPYXarOULy10 cpeny (D)
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(c) mpuBenuTe CBOM MNpUMEP BIMSHUSA JOOBIYM NPUPOJHBIX PECYPCOB Ha
OKPY>KAIOIIYIO CPELly U CIIOCOO YCTPAaHEHUsI JaHHOTO HEraTUBHOTO BiIMsHMS (1)
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3akJIloYeHue

B cootBercTBUM € NPUOPUTETHBIMHU HAIPAaBJICHUSMU OOHOBJIEHHS CHUCTEMBI
cpenHero oOpa3zoBaHusi B KazaxcraHe cyliecTByeT OOBEKTHMBHAs pEalbHOCTD,
HEOOXOUMOCTh U TEPCHEKTUBHOCTh B CO3JAAHMM COBPEMEHHBIX METOJIUK H
pEKOMEHIallui, MPU3BAHHBIX TIO-HOBOMY BBICTPOUTH 00pPa30BATEIbHYIO TPACKTOPUIO
oOyudeHHUs1 U TPENOoAaBaHUs C HCIOJb30BAHHMEM WHHOBAIMN B MEIArOTMYECKUX U
MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUSX.

ITportecc BHenpeHMs OOHOBJIEHHBIX YUYEOHBIX IIPOrpaMM M CHUCTEMBI
OLICHHMBAHUS 3HAHUI U HABBIKOB IIKOJIBHUKOB OINPEAEIAIOT €U U 3a/1a4l 00ydeHUs
XUMHHM Ha OCHOBE COBPEMEHHBIX HAyUYHBIX, METOJOJOTMYECKUX U IMEAArOorMyecKux
MTOIXO/0B.

OOHoBJIeHHE COJEpKaHUsI 00pa30BaHUs JIOJDKHO OCYIIECTBISITHCS C YUETOM
3aJ]a4 TOCYAapCTBEHHBIX MPUOPUTETOB, MEXKAYHAPOIHOTO OMbITA M OTEUYECTBEHHOM
npakTUKu. OT OOHOBJIEHHS COJEp)KaHUsl OOpa30BaHMs 3aBHCHUT, CMOXKET JIM IIKOJA
MOJTOTOBUTH JIMYHOCTH, CIIOCOOHYIO aKTUBHO, TBOPUYECKH MBICIUTh U JIEHCTBOBATH,
CaMOpa3BUBAThCS MHTEIUIEKTYaIbHO, HDABCTBEHHO U (DU3HUECKH.

OOHOBIIEHHOE cofepKaHue O0pa30BaHUs OPUEHTUPOBAHO HA PE3YJIbTAThI
oOy4eHus1, KOTOpbIE MPOEKTUPYIOTCS C YUYETOM yUeOHBIX MaTEPHAJIOB.

B nepBom paszzaene METoIUYeCKOro mocooust pacKphIThl OCOOEHHOCTH yueOHOU
mporpamMMmsbl mipeameTa «XuMus» (7-9 kiacchl) B paMKax OOHOBJICHHS COICP>KaHUS
oOpazoBanus. Pa3mensl um moapaszaenbl, pacKpbIBAIOLIME COAEpKAHHE Y4eOHOTO
npeaMeTa « XuMushy U yaeOHbIe 1IeNH, JaHbl B BUAE CXEM U TaOIUI] C MOSCHEHUSIMHU.

Bo BTOpom pasnmene paccMaTpuBarOTCs (OPMBI U METOJBI OpPTaHU3AIHNU
oOydyeHus: ydeOHOro mnpeaMera «XuUMHUsS», HOpuMepbl (GOpM M METOAOB IO
OpraHM3aIlii COBPEMEHHOTO YpOKa, PEKOMEHJIAIMHU 0 peajn3alid OOHOBIECHHOTO
coziepkaHusi 00pa30BaHMUS.

[IpumeHeHHe  ONUCAHHBIX TEXHOJOTHM NpUIAeT ypoKaM XUMHH OCOO0YIO
MIPUBJIEKATENILHOCTD, SIBISETCS OJHUM M3 CIOCOOOB pPa3BUTHs IMO3HABATEIbHBIX U
TBOPUYECKUX MHTEPECOB OOYJAIOIINXCS K XUMHUU KaK K HayKe, a TaKKe CIIOCOOCTBYET
aKTUBU3AIIMM  MBICIUTEIIFHOW  JIEATENHHOCTH  OOYYalOIUXCs,  TOBBIIICHUIO
3¢ deKTUBHOCTH OO0y4YeHHsI TpenMeTy «XHMHs» U Pa3BUTHI0O KOMMYHUKATHBHBIX
KaueCTB JINYHOCTH.

B TperbeM pasnerne gaHbl METOAMYECKHE PEKOMEHIAIMH MO MCIOJIb30BaHUIO
KPUTEPUATIbHOIO OLICHUBAHUS M TPUMEPbl 3aJaHuN JJi1 OLICHUBAHMS, TaKXKe
BKIOUEHbI ()parMeHThl KPAaTKOCPOYHBIX IUIAHOB, KPUTEPUU U JIECKPUITOPHI
OIICHUBAHMSI.

B mMeroamueckux peKOMEHIAIMSIX PACCMOTPEHBI OCOOEHHOCTH COJNEpIKaHUs
npeaMera «XHUMHS», JaHbBl PEKOMEHJAIMH IO MPOBEICHUIO YPOKOB, KOTOPHIC
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YUUTEIs] CMOTYT HCIIOJIb30BaTh NpPU IUIAHUPOBAHUU PadOThI, Mmoadope y4eOHOTo
COJZIepKaHMUs, a TAKXKE OCYIIECTBIISTh JUArHOCTUKY U OLIEHUBAHHE.
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