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1.ITosscHUTEIBLHASA 3aNIMCKA

TunoBas yuebHass mporpamma pa3zpaboTaHa B COOTBETCTBHH C IMpUKa3aMu
Munuctpa obpazoBanusi u Hayku PecryOnmuku Kaszaxcran ot 31 oxtsiops 2018
roma Ne 604 «0OO0 yTBepXXIEHHUH TOCYAApCTBEHHBIX OO0IIE00s3aTENbHbBIX
CTaHJIapTOB 00pa30BaHUs BCEX ypOBHEH oOpa3zoBaHusi» U OT 8 HOsA0ps 2012 rona
No 500 «O0 yTBepkJI€HUU THUIOBBIX y4YEOHBIX IUIAHOB HAYaJIbHOTO, OCHOBHOIO
cpeaHero, oo1iero cpeaHero oopazoanus Pecnyonuku Kazaxcrany.

Coucok  peKOMEHIyeMOW JIMTEPATYphl COCTaBJIIEH Ha OcHOBe IIpukasza
Munuctpa obpazoBanus u Hayku Pecnyonuku Kazaxcran ot 17 mag 2019 roma Ne
217 "OO yTBepkJIeHUU NepeuHs y4eOHUKOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB,
nocoOuil U ApYyroi JTOMOJHUTEIBHON JIUTEPATyphl, B TOM YUCIE Ha 3JIEKTPOHHBIX
HOCUTETAX" .

Ilens oOydenust y4eOHOM mUCIMIUIMHBI "Xumus'"- MpenOCTaBICHHUE
00y4aroluUMCsl CUCTEMbl 3HAHUN O BEIIECTBAX M UX IPEBpAILlEHUSAX, 3aKOHAX U
TEOpUsX, OOBSICHSAIOUIMX 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa HU
CTPOCHHMSI, TPEAOCTaBICHUE OOyYaromKUMCS BO3MOXHOCTHU npuoOpeTeHus
NOHUMAaHUsl XHMHMYECKUX IPOLIECCOB, 3aKOHOB M HX 3aKOHOMEPHOCTEW MJIA
0e30MacHOr0 TMPUMEHEHHsST B peajbHOM  JKU3HH, KPUTHYECKON  OLIEHKH
uH(pOpMAIUU U NPUHATHS pELICHU.

Ha wusyuenue yueOHOW — aucuMmuidHbl "Xumus'" 001IECTBEHHO-
T'YMaHUTAPHOTO HalpaBJ€HUsT B  OpraHU3aLMIX TEXHUYECKOTO H
npo(EeCCHOHAILHOTO  00pa3oBaHUsl 1O  OOHOBJIEHHOMY  COJIEPXKAHUIO €
YIIIyOJI€HHBIM U3YYEHHUEM CTaHAapTOM MpeaycMoTpeHo 60 4acos.

3agaun 00y4eHHUSI:

1) ycBoeHHE MpaKTUKO-OPUEHTUPOBAHHBIX 3HAHUM, MOHSATUM, TEOPUN U 3aKOHOB
XAMHUYECKOU HAYKH;

2) oBlaneHWE YMEHHUSIMH HaOM0JaTh M OOBACHATH XUMHYECKHE SIBICHUS,
IPOUCXOMSIINE B IPUPOAE, JIaDOPAaTOPHH, HAa NMPOU3BOJACTBE U B IOBCEIHEBHOU
KU3HH;

3) pa3BuTHEe yMEHHMH oOpamarbcs C  BEHeCTBAMH UM JTAOOPAaTOPHBIM
000pyJIOBaHMEM HAa TNPAKTUYECKUX 3aHITHUSIX, C COOIIOJEHUEM MPABUI TEXHUKU
0€30I1aCHOCTH,

4) pa3BuUTHE MO3HABATEIbHBIX HHTEPECOB M HMHTEIUIEKTYaJbHBIX CIOCOOHOCTEN
oOyyJaroumxcsi B MpoIecce MPOBEICHUsS] XUMUUECKOTO SKCIIEPUMEHTA, BbIpaOOTKa
NOTPEOHOCTH CAMOCTOSITEILHO MPUOOPETATh XUMUYECKHE 3HAHMUS;

5) BocnUTaHWE OTHOIIECHUS K XHUMHUU Kak K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSA U 3JIEMEHTY 00I1I€UEI0BEUECKOMN KYJIbTYPHhI;

6) pacKpbpITHE OOIICCTBEHHOM 3HAYMMOCTH, TYMaHHUCTHYECKOW HaIpaBJICHHOCTH
XUMHH, €€ BO3pacTaliolleld poJu B PEIICHUH NpodsieM, CTOALMX Mepea
YEJI0BEYECTBOM;

7) UWCHONB30BaHHE TMOJIYYCHHBIX TEOPETUYECKUX 3HAHUM il OOBACHEHUs
XUMHYECKHX SIBJICHUN U CBOMCTB BEIIECTB, AJs1 0€30MaCHOTO MCMOIb30BAaHUS UX B



ObITYy, CEIbCKOM XO35WCTBE W Ha NPOU3BOJCTBE, NPEAYNPEKICHUS SBICHUH,
HAHOCAIIUX Bpe 30POBbIO UEJIOBEKa U OKPYXKAIOIIeH Cpee;

8) dbopmupoBaHuEe OMbBITA IIEHHOCTHBIX U KPUTHYECKUX OTHONICHHH K OOBEKTaM
WM CPEICTBaM JICSITEIIbHOCTH 4YEJIOBEKAa, €ro MpOSBICHHWE B OTHOIICHUH K
OKpy)KalleMmy  Mupy,  (GOpPMHUpPOBAHHWE  KIIOYEBBIX W MPEAMETHBIX
KOMIETEHTHOCTEH, CHOCOOCTBYIOIUX PELICHUIO >KM3HEHHBIX MPOOJIEM KaxKIO0ro
YjieHa oOlIeCTBa.

B mnpouecce oOydeHHs] XUMUM OCYILIECTBIISIIOTCS MEKIIPEAMETHBIE CBSI3U CO
CJEeNYIOIMMU y4eOHBIMU TUCIUIIMHAMU:

buonorus - 6uonoruyeckas pojib MHUKPO-, MAKPO3JIEMEHTOB (METaNIOB U
HEMETAJUIOB); OMOJIOTUYECKAsl U MUIIEBasi EHHOCTh YIJIEBOJOB, KUPOB, OEIKOB,
AMUHOKHUCIIOT;, T€HbI, HaclelCTBEeHHOCTh, poib JIHK(ne3okcupubonykienHoBas
kucinora) u PHK (puboHykienmHoBas KuCIOTa), TIOHATHE O TEHHOMU
WHXCHEPHUH; XUMUUECKUI COCTaB JKUBBIX OPTaHU3MOB; COBPEMEHHBIC OTKPBITHUS
OMOTEXHOJIOTHH, OMOXUMUU B 00JIACTH MEAUIIMHBI U SKOJOTHUU;, DKOJIOTHIECKAs
0€30macHOCTh MPUMEHEHHUS PA3INIHBIX BEIIECTB B OBITY;

['eorpadust - MecTOpOXKIEeHHWE TOJE3HBIX HWCKOIMAeMbIX, YIS, HedTH,
OPUPOJHOTO  ra3a; MPUPOJHBIE  CBHIPHEBBIE  PECYpPCBl U OCHOBHBIC
METATypruueckie, XUMHUYECKHE M TMepepadaTbiBalollue MPOU3BOACTBA B
Kazaxctane wu Mwupe, ©X TpaKTUYECKas 3HAYMMOCTH JUIsI  COIIMATLHO-
HKOHOMHUYECKOTO Pa3BUTHS CTPaHbI, pallMOHAIBFHOE UCIOJIb30BAHUE MUHEPATIbHBIX
pecypcos;

AnreOpa ¥ reoMeTpusi - HCHOJb30BaHHE MATEeMAaTHUYECKHMX pPacyeToB IO
dbopMmynamM U YpaBHEHMSIM XUMUYECKUX PEAKIMHI MPU U3YUYEHUU KOJIUYECTBEHHOTO
COCTaBa BEUIECTBA; (POPMBI 3JIEKTPOHHBIX 00JIAKOB, TPOCTPAHCTBEHHOE CTPOCHUE U
re€OMETPUS MOJIEKYJI;

®dusuka - CcoCTaB M CTPOEHHE aroMa, AaTOMHBIX sIep, H30TOIIOB,
pPaAMOAaKTUBHOCTh, SIJICPHBIC PEAKIMHM, arperaTHbIe COCTOSHUS  BEIIECTB,
KPUCTAITMYECKHUE PEIIETKH, Fa30BbI€ 3aKOHBI; JIEKTPOJIN3 PACIVIABOB U PACTBOPOB
coJieii; 3akoH osJekTposmza Dapanes; albTepHATUBHBIE WCTOYHHMKH DSHEPTHH,
SHEepreTudecKuil noreHnuan Kazaxcrana;

Nudopmatuka - paboTa C DICKTPOHHBIMH YUEOHUKAMH, TTOCOOHSIMH,
BUPTYaJIbHON naboparopueit; co3gaHue IIpe3eHTaluN, [IPOEKTOB c
UCIIOJIb30BAHUEM  KOMIIBIOTEPHBIX  MPOrpaMM;  TOUCK  JOMOJHHUTEIbHBIX
MatepuaioB B cetd VHTepHeT, HaBbIKM  MOJB30BAHMUS  Pa3TUYHBIMU
MPUIOKEHUSMHU.

B nporpamme oTpaxkeHbl LEIM U 3a/a4d, KOTOPbIE MPENnojaaBaTesib CTaBUT
nepea 00y4arolMUCs MPU U3YYEHUH KaXI0ro TEMaTHYeCKOro pasiena.

CornacHO OOHOBJIEHHOMY COJIEp)KaHHUIO THIOBas y4yeOHas mporpamma Io
TUCIUTIINHE "XWMHUS €CTECTBEHHO-MAaTEMaTHYECKOTO HAMPAaBIICHUS BKIIOYACT 5
pa3zenos:

|. Yactuup! BeniecTsa
Il. 3akoHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PEAKIINI
I1l. DHEpreTKa XUMHUYECKUX PeaKInil
IV. Xumus Bokpyr Hac



V. XuMus U KU3Hb

[Tpu co3manum paboumx ydeOHBIX MPOTPaMM OPTaHU3AIMUS TEXHUYECKOTO U
npoheccCHoHaNTBFHOTO0 00pa30BaHUs UMEET MPaABO:
- BBIOMpATh PA3JIMYHbIC TEXHOJOTHH OOYy4eHHUs, (DOPMBI, METObI OpPTraHU3AINHA U
BUJIbI KOHTPOJISI y4eOHOTO MpoIiecca;
- pacripenensaTh o0muid 00beM 4acoB y4eOHOTO BPEMEHHU Ha pasfeNbl U TeMBI (OT
00beMa 4acoB, BBIICJICHHOTO Ha U3yYeHHE AUCIUTUINHBI);
- 000CHOBAaHHO M3MCHSITh YUEOHYIO MPOrpaMMy B U3YUCHUH €€ TIOPSIKa.

2. TeMaTHYeCKU| MJIAH JUCIHHUIIINHBI
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Pa3nena 1.UacTunnl BemecTBa * * *
1 | Tema 1.CoBpemeHHas Teopus cTpoeHus atoMa. COCTOSTHUE U
JBUKEHHE IEKTPOHOB B aTOME
2 | Tema 2.KBanToBble yncna. [Ipunnun Ilaynu, npasuno XyHna,
npaswio KneukoBckoro. M30Tonbl
3 | Tema3. [ToHATHE O paAMOAKTHUBHBIX BEIIECTBAX, SAECPHBIX
peaKuusix U UX poJib B SHEPreTHUECKOM MOTEHIae
Kazaxcrana
4 | Tema4. Xumuueckas CBA3b
Pa3nea 2. Ilepuoan4HocTh. 3aKOHOMEPHOCTH NPOTEKAHUS * * *
XHMHYECKHX peaKkuni
5 | Temal. Ilepuoauueckuil 3aKOH M INEpUOJMYECKAsl CUCTEMA B
CBETE YUYEHHsI O CTPOCHHH aToMa
6 | Tema2. CTexuoMeTpuyeCKHE 3aKOHBI XMMUHU
Pa3nen 3. JHepreTuka XuMHYECKHX peaKIuii * * -
7 | Tema 1. CkopocTh XUMHUYECKOHN peakiyu. BiausHue ycioBuii Ha
CKOPOCTh XUMHUUYECKHUX peakluii. XUMHUUECKOE PAaBHOBECHE
8 | Tema2. Teopuu KUCIOT U OCHOBAHUH
Pa3nesa 4. XuMust BOKpyr Hac * * *
Xumus 3emin
9 | Tema 1. Dnementsl 17 (VIIA) rpynms
10 | Tema 2. HM3yueHue CBOWCTB TajJOT€HOB U ONpEICICHUE
raJIOT€HU-MOHOB B BOJHOM PAacTBOpPE
11 | Tema 3. DnemenTts 2 (11A) rpynms
12 Tewma 4. Pelienne s3kciepuMeHTAIbHBIX 33124




13

Tema 5. [lonyueHne METAIIIOB U CILIABOB

14 | Tema 6. [IpousBoacTBO uyryHa u ctagud. HaydHbie mpUHIHTIBI
XUMHYECKOTO MIPOU3BOJICTBA. [TpoGiembr OXpaHbI
OKpY’Karolllel cpeJibl MPH MPOU3BOACTBE METAIIJIOB
15 | Tema 7. 12 npuHUMIIOB «3€1€HON XUMHUM»
Yriepoa M ero coeUHEHus * * *
16 | Tema 8. BBenenue B opraHumdeckyro xumuro. IIpenenbHbie
YTJIEBOIOPOIBI
17 | Tema 9. HenpenenbHbIe yIriIeBOIOPOIABI. AJTKEHBI. AJIKQIHUCHBI.
AJIKUHBI
18 | Tema 10. CocraBnenue Mojeieii MOJEKYJT OpPraHWYECKHUX
BEIICCTB
19 | Tema 11. CoennHeHus apOMaTUYECKOTO psna.
['eTepolIUKINYECKUE COSTMHCHHUSI
20 Tema 12. HUcrounuku yrieBomoponoB. Hedrts. Ilepepaborka
HePTENPOIYKTOB
21 | Tema 13. Ilpupoanslii ra3. IlonyTHeie HEQTAHBIE Ta3bl. YTOJIb.
KokcoBaHnue kaMeHHOro yriis
22 | Tema 14. Kucnoponconepamue OpraHu4ecKue COCTUHEHUS.
Cruptbl. EHOJIBI
23 | Tema 15. KapOoHWIbHBIE COeTUHEHUS. AJIbIETH/IBI U KETOHBI.
KapOoHOBBIE KUCTOTHI
24 | Tema 16. Cnoxusle 3¢upbl u Mbuia. Kupsl. Mbula u
CUHTETHYECKHE MOIOIIINE CPECTBA
25 | Tema 17. BsicokoMosieKyIsgpHble coequHeHus. Pa3paboTka
HOBBIX BEIIECTB U MarepuanoB. HaHorexHomgoruu
26 | Tema 18. Pacmo3HaBaHue T1acTMacc M BOJIOKOH
Pa3gen 5. XuMus 1 :Ku3Hb * * *
buoxumus
27 | Tema 1. YrieBonsl
28 | Tema 2. XUMUYECKHE  CBOMCTBA  TJIIOKO3BI  Kak
anprerunocnupra. KauecTBeHHas peakiysi Ha Kpaxmai
29 | Tema 3. AmuHbl. AMHHOKHCTOTHIL. benku
Bcero: 60 50 | 10
3.Pe3yabTaThl 00y4yeHHs] M KPUTEPHHU OLEHKHU
Ne HaumenoBanme Conep:xxanue Pe3yabTarsl Kpurepun oueHku
pasaena pasaena o0y4eHuUs
1 | Pa3gen 1. CoBpeMeHHas 1.3HaTh DIlepeuncnser
YacTuusbl TEOpHs CTPOEHUSI | COBPEMEHHYIO OCHOBHBIC  TIOJIOKEHUS
BelllecTBA aToMma. TEOPUIO COBpPEMEHHOM Teopuun
CocrosiHue u CTPOCHHS aTOMa M | CTPOCHHS aTOMa;
TIBIKEHUS BayKHEMIIIe 2)O0BsacHSCT
AJIEKTPOHOB B XapaKTePUCTUKU | pu3MUecKHid CMBICTT




aTome. YacTHI] BEIIECTBA | IPOTOHOB,  HEHUTPOHOB,
U aToMa. 3JIEKTPOHOB, HYKJIOHOB U
HYKJIUJIOB;
3)PackpbiBaer
CoLEepIKaHue MOHSTUHI
U30TOIBI, U30TOHBI.
2. OOBSICHATH 1)Omnpenensier  mpupoay
IPUPOIY palMOaKTUBHOCTU u
PaZMOAaKTUBHOCTU | IPUYUHY pacmiaga
U IPUYUHY U30TOIOB;
pacmaga 2)[losicHsieT copepKaHue
pPaZMOAKTUBHBIX | IPUPOJHBIX U30TOIOB;
M30TOIIOB. 3)Paznuuaer a-myqw, -
Ty4H, Y-Iy4H;
4)Ha3biBaer THIIBI
paZMoOaKTUBHOTO pacnaja
BEIIIECTB.
KBanToBbIE 1. IlpencraBnare | 1) Xapakrepusyer

yucina. [[puHuun | aJeKTpOHHBIE 3HAYEHUS! KBAHTOBBIX
[Maynu, mpaBuno | KOHPUTypaluu YHCEJl,;
XyH7a, MPaBWJIO | TEPBBIX 36 2)O0BACHIET MPUPOIY
KieukoBckoro. XUMUYECKHUX PaANOAKTUBHOCTHU U
3JIEMEHTOB MpUMEHEHHE
[IEPUOIUYECKON paarOaKTUBHBIX
CUCTEMBI. M30TOIIOB;
3)IIpuMeHsieT mpuHLIHIT
MUHUMYyMa SHEPTUH,
npuHiun I[aymnm,
npaBwio XyH/a, MPaBUIIO
KineukoBckoro mis
3aMoTHEeHUS
JIEKTPOHHBIX OpPOUTATICH.
[TonsiTue o 1. 3nate ycnoBust | 1)CocraBinser
PaIMOAKTUBHBIX | TIPOTEKAHUS YpaBHECHHUS SIIEPHBIX
BElIECTBAX, AJIEPHBIX peaxkuuii;
SIIEPHBIX peaKLHii. 2)PackpsiBaeT
peaKuusax U ux 3HAYUMOCTD SJIEPHBIX
poJib B peakuuii B
SHEPreTHYECKOM SHEPreTUYECKOM
IIOTEHLIAAJIE noreHuuane Kazaxcrana.

Kazaxcrana.




XuMuueckas 1.00bsCcHATH 1)OnuceiBaet cBoicTBa
CBS3b. IPUPOTY XUMUYECKOH CBA3U;
DNEKTPOOTPULIAT | XUMHUYECKOM 2)O0BscHSET
€JIbHOCTD U | CBSA3M U €€ BUAbI, | 0Opa3oBaHUe
MOJISIPHOCTD MOHUMAET KOBJICHTHOM CBSI3U 110
CBSI3H. MEXaHU3MBbl 0OMEHHOMY U IOHOPHO-
KoBanentnas o0Opa3oBaHUs aKLIEITOPHOMY
cBs13b. CBOMCTBA | XMMHYECKOM MEXaHHu3MaM;
KOBAJIEHTHOU CBSI3H. 3)IToka3biBaeT
cBs3u.  Monnas o0pa3oBaHKe HOHHON
CBSI3b. CBS3U B pe3ysbTaTe
Meramnnueckas 3IEKTPOCTATUYECKOTO
CBSI3b. MPUTSKEHUS
Bonopoanas MPOTHUBOIIOJIOKHO
CBSI3b. 3apsUKEHHBIX HOHOB;
Kpucrammmyecku
e pewerku. | 2.Paznuyath 1)Ha3biBaeT pa3inudHbie
Teopus THUIIBI THIBI KPUCTATUIMYECKUX
OTTAJIKUBAHUS KPUCTAJUTMYECKUX | PELIETOK BEILECTB;
3JIEKTPOHHBIX peleToK 2)OnpenensieT THII
nap. BEILICCTB. KPUCTAJUIMYECKOU
PELIETKN BEIECTBA;
3) Ilporuo3upyer
CBOMCTBA COSTUHEHUH C
pa3IMYHBIMU BUJAMU
CBA3EH U TUIIAMU
KPUCTAJUTUYECKUX
PELIETOK.
Pazpnen 2. [Tepuonnueckuii 1.3Hatpb 1) O0bsicHsieT
IlepuoguyHOCTH. | 3aKOH U | IEPUOANYECKHI (UBUYIECKUN CMBICIT
3aKOHOMEPHOCTH | IEepUOANYECKas 3aKOH U | IEpUOJNYECKOr0 3aKOHA;
NMPOTEKAHUSA cucteMa B cBeTe | mepuoamdeckyio | 1) Onpenenser
XUMHYECKHX yUYEeHUS y | cucremy BAJICHTHOCTH U CTENIEHU
peaxkumii CTPOEHHH aTOMa. | XMMUYECKUX OKHCJIEHUSI aTOMOB;
[lepuoanuHocTs | 3MeMeHTOB, Kak | 3)OmnuchIBaeT
WU3MEHEHUS rpaduueckoe 3aKOHOMEPHOCTH
CBOKCTB U300paxeHue W3MEHEHUS CBOMCTB
3JIEMEHTOB B | 3aKOHA. aTOMOB XMMHYECKHUX
nepuoaax u AJIEMEHTOB: pajinyca,
rpyImmax. SHEPIUM HOHU3AIHH,
3aKOHOMEPHOCTh CPOJICTBA K 3JIEKTPOHY,
WU3MEHEHUS 3IEKTPOOTPHULATEIBHOCT

KHCJIOTHO-

U U CTCIICHU OKMCJICHUA.




OCHOBHBIX u | 2.YCBOUTh 1)O0bscHseT

OKHUCJIUTEIBHO- MOHSITUS 3aKOHOMEPHOCTH

BOCCTAHOBUTEJbH | MEPUOJAUYHOCTH | U3BMEHEHHUI KUCIOTHO -

BIX CBOMCTB | N3MEHEHHUS OCHOBHBIX CBOICTB

COEMHEHHI B | CBOMCTB OKCHUIOB, THAPOKCHIIOB U

nepuoax U | DJIEMEHTOB B | BOJOPOJIHBIX

rpyIrax. nepuoaax U | COeAMHEHUN XUMUYECKUX

rpynmnax. AJIEMEHTOB MO MepHoaam

U TpymIam;
2)IIporao3upyer
CBOKCTBA XUMHUYECKUX
AJIEMEHTOB M UX
COEAMHEHUH 110
TMOJIOKEHHUIO B
IIEPUOUYECKON CUCTEME;
3)Ilepeuncsier
OCHOBHBIE HaIlpaBJIECHUS
pPa3BUTHUS HAYKH,
CBSI3aHHBIE C OTKPBITUEM
MEePUOINYECKOT0 3aKOHA.

Crexuomerpuuec | 1. 3HaTh u I)PackpriBaeT

KM€ 3aKOHBI MPUMEHSITh coJiep>KaHue 3aKOHa

XUMUHU. CTEXHMOMETPUYECK | COXPAHEHUS MaCCHI;

OcHoOBHBIE re 3aKOHBI XUMUHU | 2)O0BSACHAET 3aKOH

CTEXMOMETPUYEC | B PEIICHUH 3a7a4 | ABOTaJipo

KHE 3aKOHBI U TPaHUIIbI €T0

XUMHUH. MIPUMEHUMOCTH;

OtHocurenbHas 3)Beruucnsier

aTOMHas 1 OTHOCUTEIBHYIO

MOJIEKYJIsIpHAs aTOMHYIO U

Mmacca. MOJIEKYJISIPHYIO Maccy

KonnuectBo BEIEeCTBa;

BEILECTBA 4)PackpbIBaeT
coJiep>KaHue MOHATHUS
KOJIMYECTBA BEUIECTBA;
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Pazgen 3. Ckopoctb 1.3narb n 1)®@opmynupyer noHsTHE
JHepreTuka XUMHYECKON ONpeaesaTh CKOPOCTh  XMMHUYECKOM
XUMHYECKHX peaKkiuu. CKOPOCTb peakiuy;
peakuuii Bnusinue MPOTEKAHUS 2)IIpon3BoAUT  pacyeTh
YCIIOBUM Ha | XUMUYECKOMN cpeaHen CKOPOCTH
CKOpPOCTb peaxkuum, peaKIuii;
XUMHUYECKUX BIUsIHUE yCIOBUH | 3)Bbluucisier  ckopocTh
peaxiuii. Ha CKOpPOCTb JUIS ~ TOMOTEHHBIX H
Karanus. MPOTEKAHUS TeTePOreHHBIX
XHAMHUYECKOE XUMHYECKHUX XUMHUYECKUX PEAKLIUN;
paBHOBECHE. peakuui. 4)OO0BsICHACT  BIIUSHHE
CxopocThb aBJICHUS U
XUMUYECKON TEeMIIepaTypbl Ha
peaxiuu. CKOPOCTb ~ XUMHYECKOU
TI"'omorennas " peakuuu;
reTeporeHHas 5) OGbsCHSIET mpoIecc
XUMUYECKas KaTajau3a u poJib
peakuus KaTajau3aropa
XUMHYECKON PEaKIUu.
2. Onpenensrhb 1)PackpeiBaeT  TOHSATHSA
XUMHUYECKOE oOparumas peakiusi,
paBHOBECHE B XUMHYECKOE PaBHOBECHE;
00paTHMBIX 2)O0BsCHSET  BIHSHHE
XUMHYECKHUX pa3auyYHbIX (PAKTOPOB Ha
peakuusx. CMEILIEHUE PpaBHOBECUS;
3)OO0BsACHSIET  MPUHIIMI
Jle-IllaTenwve-bpayHa;
4)ITosicusieT BJIMSIHHE
M3MEHEHUS
TEeMIIepaTypsbl,
KOHIICHTPALIUU u
JaBJICHUS HA XUMUYECKOE
paBHOBECHUE;
5)CocraBisieT
BBIPQKEHUSI  KOHCTAHTBI
paBHOBECHS;
6)O0BsCHsET
JUHAMUYECKHUN XapakTep
XUMHYECKOT0
paBHOBECHS.
Teopuu kucnot u | 1.3Hath l)Paznuyaet KUCIOTHI U
OCHOBaHUH. U3BECTHBIE OCHOBAHUS;
Teopus TEOpUU KHUCIOT U | 2)DopMysIHpyET TEOPHUIO
AppeHnunyca. OCHOBAaHMH. AppeHnnyca,
Teopusa Jlerouca. JIprouca,reopurobpéncra
Teopus na-Jloypu;
bpéncrana- 3)Paznuuaer
Jloypmu. 3JIEKTPOJUTHI U
DNEKTPOIUTHI. HED3JIEKTPOJIUTHI.
HesnekTposinThl
Pasnen 4. Xumus DneMEHTbI 17 | 1.3nars 1)[daer XapakTepUCTHKY
BOKPYT Hac (7A) 3aKOHOMEPHOCTH | PaCIOIOKEHUS
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Xumusa 3emMau

rpynnsll’anores | u3MeHEHHS raJIOTeHOB B
BI, CBOMCTB MEPUOINYECKON CUCTEME;
3aKOHOMEPHOCTH | TaJIOT€HOB B | 2)Omnpenensier  CTeNeHb
M3MEHEHUS rpynme. OKHCJICHUS,
CBOWCTB ANEKTPOOTPHUIIATETLHOCTD
rajloreHoB, , OKHUCJIUTEIBHO-
MIPUMECHEHUE BOCCTaHOBUTEJIbHbBIE
CBOICTBA T'aJIOICHOB;
3)XapakTepusyer
raJIOreHbI o
(Gu3MYECKUM CBOWCTBaAM
u XUMHYECKUM
CBOICTBaM;
4)PackpbiBact
3aKOHOMEPHOCTH
WM3MEHEHUS CBOMCTB
TaJIOTEHOB B TPYIIIIE;
S)IIpoBoaut
KaueCTBEHHbIE  PpEaKINH
Ha XJopua-, OpomMun-,
HoOuI-, HWOHEI;
6)O0BsCHSET
OMOJIOTHYECKYTO pOJIb
rnona B OpraHu3me
YeNoBeKa,
BO3HUKHOBEHUE
Oosie3HEH, CBSI3aHHBIX C
nedumTOM Hosa.
N3yuenne Brinonnenue 1)OxcneprMeHTanbHO
CBOWCTB MPAKTUYECKOU H3y4aeT CBOICTBA
TaJIOTEHOB U paboTer Nel. raJIOTeHOB;
omnpeAeseHue 2)OKCIepUMEHTAIIBHO
raJIOTeHUI-HOHOB MOATBEPKIAET
B BOJIHOM KaueCTBEHHbIE  pPEaKIHU
pacTtBope raJIoreHU-MOHBI B
BOJHOM PacTBOPE;
3)CocraBisieT TJ1aH
IKCIIEPUMEHTA o
OTpe/IeNICHUIO0 AHUOHOB;
DneMeHThI 2 | 1.Xapakrepu3oBa | 1)O0bsicHseT
(ITA) TPYIIBL. | Th  3JIEMEHTH 2 | 3aKOHOMEPHOCTH
duznueckune (ITA) TPYIIIIBI | U3MEHEHUS (PU3NIECKUX
CBONCTBA MIEPUOINYECKOMN CBOWCTB 2JICMEHTOB 2
anemenToB 2 (II) | cucremsr. (ITA) rpymnmsr,
TpYTIIBIL. 2) CocraBisiet
XuMuyeckue YPaBHEHHUS )KECTKOCTH
CBOWCTBa BOJIBI M CTIOCOOBI €¢
anemenToB 2 (II) YCTpaHCHHUS;
rpymnnst. I Ipuponn 3) PackpriBaer

bIe KapOOHATHI.

MPUMEHEHUE BaKHEUIIINX
COEAMHEHUH IIETO0YHO-
3EMCJIbHBIX MCTAJIJIOB,
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4)O0BIACHICT
OMOJIOTHYECKYIO POJIh
COCIMHEHHUN KaabIUsI U
MarHus;

5)CocraBisieT ypaBHEHHUSI
peakuuit,
XapaKTepU3yIolIne
OCHOBHBIC CBOMCTBaA
KaJIBIIMSI, MarHUs U UX
BaXKHEUIINX COCTUHEHUN.

Pemenne Brimonnenue 1)OxcneprMeHTanbHO
SKCIEPUMEHTANIb | IPAKTUYECKOU JIOKA3bIBA€T CBOMCTBA
HBIX 3aa4 paboter Ne 2. MEJY UIMHKA;
2) DKCIepUMEHTATbHBIM
MyTeM IMOJIy4aeT
ruapokcuabl meau(Il) n
[IUHKA;
3)ccnenyer
KaueCTBEHHBIC  PEaKINH
Ha  HOHBI KaJIbIUs
(oxpammuBaHue
TJIAMEHN );
4)ymeer  pacro3HaBaTh
noubl Cu2+,
Zn2+.
[Tonyuenue 1.3nate crocoOwl | 1) Ha3eiBaer
METaJUIOB U MOJTyYEHUs MECTOPOXKIACHUS MEIH,
CILIaBOB. METaJIJIOB U LIMHKA, jKeJe3a, XpoMma 1
Merautyprus. CILIaBOB. HX COEIUHEHUI B
Crioco0b1 Kazaxcrane;
MOJy4YECHUS 2) OOBsICHSIET CBOICTBA U
METaJIJIOB. MpUMEHEHHUE MM,
Cnnasel. Cocras, LIMHKA, XpOMa U UX
CBOMCTBA. BAKHEUILINX
COCIMHEHU;
3)OnuceiBaeT

MPUMEHEHHUE ATFOMUHUS
U €T0 CILIAaBOB;
4)O0BSCHSIET KOPPO3HIO,
MIPUYKHBI €€
BO3HUKHOBEHHUS U
HEraTUBHOE BJIMSHHE Ha
CPOK IKCILTyaTaluu
METAJITNYECKUX
KOHCTPYKLIHH;

5) PackpeiBaeT criocoObl
MOJTy9EHUSI METAIIJIOB B
MIPOMBIIIJICHHOCTH;

6) ITosicHsieT cocTaBbl
Ba)KHEHIIINX CIIJIABOB,
MIPUMEHSIEMBIX B HayKe,

13




TEXHHKE U B OBITY:
YyT'yH, CTallb, JIATYHb,
OpoH3a, MENbXHOD,
MHOpaJib,
7)OnuchIBacT CriocoObl
MOJy4YEeHUS U CBOMCTBA
9yT'yHa U CTaJlH.

[TponzBoacTBO 1.YcBouth 1)Ha3piBaeT XuMHU4ECKHE

9yryHa U CTalld. | OCHOBBI Y TEXHOJIOTHYECKUE

Hayunsie TEXHOJIOTHH U MIPOLIECCHI,

TIPUHIIHAITBI MIPOU3BOJICTBA MIPOUCXOISIHE TIPH

XUMHYECKOT0 MOJTy4eHUs MOJIy4EeHUHU YyTYHa;

IIPOU3BOJICTBA. YyryHa U CTaJIH. 2)XapakTepusyer

[TpoGnembl UCXOJHbIE MaTepUabl

OXpaHbI JUTSL TIOJTYYCHHUSI CTaIIH,

OKpY KaroIen 3)O0BscHseT

CpCAbI IIpH 0COOEHHOCTH

IIPOU3BOJCTBE nepepaboOTKH YyTyHa B

METAaJIJIOB. —

[IpousBoacTBo

4yryHa U CTal. [ 5 3 -

gg;;gg;;ﬂ IPOGIIEMBI ;)HPOFHOWPYGT

A OXpaHHI KOJIOTHYECKHE

. MPOOJIEMBI B pa3TUIHBIX

11prHIHIIBL OKpYarotien OTpPACIAX XUMHYECKOH

XHMHUHCCKOTO Cpelibt ipH MIPOMBIIIJICHHOCTH

MMPpOU3BOJACTBA. IIPOU3BOJICTBE KaSaXCTaHa;

HAerpananus METaJIOB. 2) PackpeiBaer

3CMCIIb. IKONOTUYECKHE

3arpssHUTETH poOIEMBI XUMHYECKUX

BO31lyXa U MIPOU3BOJICTB

MIPOMBIIIIJICHHBIE Kasaxcrana:

CTOKH. 3) OreHnBaeT
BO3JEHUCTBUE OTXOI0B
XUMHYECKOTO 1
METaJLTypPriu4ecKoro
MIPOU3BOJICTB Ha
OKPY’KaIOIIYIO Cpeay;
MHllpennaraer myTu
pereHust mpooJIeMbl
Jerpaialuuy 3eMedb,
3arps3HUTENECH BO3/1yXa,
MIPOMBIIIJICHHBIX CTOKOB;
5) OObBscHsET
OMOJIOTUYECKYIO POJIb
METAJIJIOB U HEMETAIIJIOB
B KHU3HEJCATEIIbHOCTH
KUBBIX OPIraHU3MOB.

12 npuHIUIIOB 1.3nars 12 1) HazwiBaeT u

«3eneHoi IIPUHIUIIOB 00bsicHAET | 2 MPUHIIMIIOB
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XUMUH.
3arpsi3HeHue
aTMocdepsl,
ruapochepsl,
TuTOC(hEpHL.
Pazpymienue
030HOBOTO CJIOS
3eMuIH.

«3eeHoi
XUMUAN.

"3encHoi Xxumun'";
2)Ilepeuncnsier
WCTOYHUKH 3arpsi3HEHUS
aTMocdepsl, THAPOCHEPHI
U uToc(epsl;
3)Ipemmaraer myTu
pelIeHus TI00aTbHBIX
IKOJIOTUYECKHUX MPOOIIeM;

I'moGanbpHOE 4) OOBsCHSCT
MOTEIUICHUE. npobseMy "MapHUKOBOTO
s dexTa" U pazpymieHus
030HOBOTO CJIOS.
Yraepon wu ero | Beeaenue B 1.3HaTh OCHOBBI 1) Otnuyaer
coeMHEeHUs OpPraHUYECKYIO OpraHUYecKOi OpraHUYecKHe BEIIecTBa
XUMHIO. XUMHUHA OT HEOPTAHHYECKHUX;
[Ipenenbubie 2) OnuceiBaeT

YIIJIEBOJOPOABL. A
akanbl. CocTaB 1
CTPYKTypa
OpraHNYeCKHUX
BelecTs. Teopus
Bytneposa.
I'oMonoruueckuit
pAL.
Homenkiarypa u
n3oMepus,
CBONCTBA
AJIKaHOB.
[Muknoankanbl

THOPUAM3AIHIO YTIIepoia
B yTJIEBOJIOPO/IAX;

3) OObBscHsET
0COOEHHOCTH CTPOEHUS
aToMa yriepona u
CIOCOOHOCTh
obpazoBeiBath C-C
CBSI3H,

4) Ha3piBaeT OCHOBHbBIC
MOJ0XKeHus Teopun A.M.
byrtneposa;

5)Paznuyaer
AMIUPUUYECKYTO,
MOJIEKYJISIPHYIO,
CTPYKTYpPHYIO U
MIPOCTPAHCTBEHHYIO
bopmybl
YIJIEBOI0POJIOB;
6)HaswiBaeT BUIBI
HU30MEpHH,

7)HasbIBaeT mpoyKThI
CTOpaHUS aJTKAaHOB H
OLICHUBAET UX BIUSHUE
Ha OKPYXKAIOIIyIO Cpeny;
8)Haxonut mpocreiiime
1 MOJIEKYJISIpHBIC
(hopMyJTBI OPraHUYECKUX
BEIIECTB 110 MAaCCOBBIM
JIOJISIM 3JIEMEHTOB U
OTHOCUTEIIbHOU
IJIOTHOCTHU UX I1apoB;

9 )Xapakrtepusyer
TOMOJIOTUYECKUH PSAI,
CTpOCHHE, XUMHUYECKHE U
(bu3MvecKre CBOMCTBA
QJIKAHOB U
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[IUKIIOATKAHOB;
10) CocraBnsier
CTPYKTYpHBIE (hOPMYJIBI
1 (HhOpMyJIIBI H30MEPOB,
Ha3bIBAET BEIIECTBA T10
HOMEHKJIaType
NIOITAK(IUPAC-
MEKTYHApOIHBIN COI03
TEOPETUYECKON U
MIPUKJIATHON XUMHUH).

Henpenenbabie 1.3Hath I)Cocrasnsier
YIJIEBOJOPOABL. A | HElpeneabHbIe TOMOJIOTHUYECKUHN Psifl
JIKCHBL. YIJIEBOJOPO/BI. AJIKEHOB,aJIKaIUEHOB U
AnKaaneHBI. AJIKWHOB.

AJIKUHBI. ATTKEHBI, 2)O0BICHSIET CTPOCHUE,
COCTaB. buzmveckue u
CrtpykTypa, XUMUYECKHUE CBOMCTBA
TOMOJIOTH U HemnpeneabHbIX
U30MEDPBI. YIJIEBOIOPOIOB;
dusnueckue u 3)PackpsiBaeT crocoOb
XUMHUYECKHE WX TOTYYCHHUS,;
CBOMCTBA 4)3HaeT KaueCTBECHHBIC
AJIIKEHOB. peaKIuy Ha aTKEeHbI
ATKaIMeHBI. (HEeHaCHIIIIEHHOCTH );
Kayuyxk u pe3una. 5)Cocrasisiet

AJKUHBI. CTPYKTypHBIE (pOpMyIIbI
Auerunien. Bknan HeMnpeIeTbHBIX
Ka3aKCTaHCKUX YIJIEBOIOPOOB;
YYEHBIX B 6) OOBsICHSET CBOMCTBA
pasBuTHE HemnpeneabHbIX
OpraHUYeCcKOn YIJIEBOIOPOAOB Ha
XUMHH OCHOBE UX CTPOECHHUS;
Cocrasienue Brinosnnenue 1)13roraBiuBaeT
MoZeIIen [IPaKTUYECKOU MOJEIb MOJIEKYJI
MOJIEKYJT pabotsr Ne 3. AJIKaHOB,aJIKEHOB,aJIKa]IA
OpraHUYECKUX €HOB,aJIKUHOB;

BEIIIECTB. 2)OmnpenensieT MacCoOBYIO

JIOJTIO yTIepoaa u
KHCIIOPOJIa B MOJICKYJIE
OpParHUYECKOTO
BEIICCTRA,;
3)CocraBisieT
CTPYKTYpHBIC (OpMYIIBI
BEIIECTB,
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CoennHeHus

1.XapakTepuszoBa

1) OObACHSET CTPYKTYPY

apoMaTHYeCKOro | Th COEAMHEHUS MOJIEKYJIbl O€H3071a C
psna. apOMAaTUYECKOr0 | MO3UIUU ACJIOKAIN3aIuN
I'erepouukinyec | psna. 3JIEKTPOHOB;
KUE COEIUHECHMUS. 2)OnuceiBaeT CBOICTBA,
Crpoenue XapaKkTepHbIE TU1st
MOJICKYJIBI OeHzona " ero
OeH30I1a U €T0 TOMOJIOTOB;
TOMOJIOTOB. 3)CocraBisieT  peakuuu
XuMuyeckue noJlyueHuss OeH3ola U
cBOMCcTBa OeH307a ero TOMOJIOTOB;
M €ro TOMOJIOTOB 4)O0BscHSCT
I'ereponukinuec NpUMEeHEeHHe OCH3071a B
KHE COeIMHEHUS OpPraHUYECKOM CHHTE3E.
2. 1)PackpeIBaeT CTPYKTYpy
XapakTeprus3oBaTh | MOJIEKYJIBI
FeTePOLMKINYECK | TE€TEPOLUKINYECKUX
€ COCIUHCHMUS. COCIUHECHMUI;
2)3HaeT HOMEHKJIATypy U
HU30MEPUI0
reTePOLUKINYECKUX
COCIMHEHM;
3)PackpriBaeT 00s1aCcTh
MIPUMECHCHHUS
reTePOLUKINYECKUX
COEAMHEHHI
Hctounnku 1.3narp 1) PackpwiBaeT
YIJIEBOOPOAOB. | UCTOUYHUKH HCII0Ib30BaHUE
Hedrs. YTJEBOIOPOAOB. | YIIEPOACOAEpKAIIUX
[TepepaboTka COCIMHEHUH B KaUeCTBE
He(TEenpoyKTOB. TOILIMBA
Hctounnku 2)Omnpenensier no KapTe
YTJIEBOJIOPOIOB. MECTOPOKICHUS YIJIA,
Hedrs. He(TU U IPUPOTHOTO
[TepepaboTka rasza B Kazaxcrane;
HE(PTENPOTYKTOB 3)OnuceiBaet mpouecc

TOOBIYH U TIEPETOHKHU
chIpoil HedTH.
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2. 3HaTh
3HaueHue HedtH
u
He(TEPOAYKTOB.

1) Ilepeuncnser obnactu
MIPUMEHEHHUS IPOTYKTOB
IIEPETOHKH CBIPOM
HeTH;

2)O0BsCHICT
OrPaHUYEHHOCTh
3amacoB UCKOIaeMOT0
TOIUIUBA;

3) OGOCHOBBIBACT
MIPUYUHBI 3arPsA3HEHUS
OKpYKarOILEH Cpelbl U
€ro BO3IEHUCTBHUE Ha
KJIUMAT.

IIpuponHbIi  ras.

[TonyTHBIE
He(TsIHBIE
VYrons.
KokcoBanue
KaMEHHOT'O YTJIsl.

ra3bl.

1.XapakrepuzoBa | 1)O0bBsicHsIET

Tb  NPUPOJHBIN | IPOUCXOKIACHHUE

ra3, TIOMyTHBIC | MOMYTHBIX HEPTAHBIX U

He(TSAHBIE Ta3bl, | IPUPOJIHOTO ra30B;

Kak  ucTouHuku | 2)Ha3piBaer  coctaB u

TETIOBOM MPUMEHEHUE

SHEPTHH. MPUPOJHOTO, TOMYTHOTO
1 He(DTSIHOTO Ta30B;
3)CocraBisieT ypaBHEHHUS
XUMHYECKUX PEAKIUH.

2.3HaTh 1)HazpiBaet obmactu

MPOUCXOXKICHUE | IPUMEHEHUs

KaMEHHOTO yTJIS | YIJIEPOJICOIePIKAIIIX

U MPOLIECC | COETUHEHUH B KaueCTBE

KOKCOBaHHUSI. TOTLUINBA,

2)O0BsCHIET mpoIecc
KOKCOBAHHUSI KAMEHHOTO
YIS

3) Onpenensier 1o
KapTe MECTOPOKICHUS
yrisi, HepTH U
MPUPOJIHOTO
Kazaxcrane.

rasa B
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Kucnoponconepx | 1. 3nars DIlepeuncinser
amue KHUCJIOPOJICOJIEPK | CIIOCOOBI TMOJIyYEHUS H
OpraHuyYecKue amue obnacTtu NpUMEHEHHUS
COETUHEHUSI. OpraHHyecKue COUPTOB U  (EHOJIOB;
Cnuptel COEIMHEHMUS, 2)PackpsiBaeT
OJIHOAaTOMHBIE, OJIHOATOMHBIE, TOKCUYHbBIE neicTBus
MHOTOaTOMHBIE. MHOT'0aTOMHBIE cnupToB U (eHoNa Ha
®enonbl.Knaccu | ciupTsl 1 OpraHu3m YEJI0BEKa;
bukanus u (eHombI. 3)Cocrasiser
XUMHYECKHE CTPYKTYpHBIE  (OPMYJIBI
CBOICTBa CIUPTOB U  (PEHOJIOB,
CIUPTOB. Ha3bIBAET ux 1o
IIpomsllIeHHOE HomeHknarype MIOITAK
MIPOU3BOJICTBO (IUPAC-
STHIIOBOTO MEXIYHApOAHBIH  COH03
CIIUpTA. TEOPETUYECKOMN u
Crpoenue u TIPUKJIATHOM XUMUH);
CBOICTBa 4)Knaccudpuuupyer  u
dheHomnoB COCTaBJISIET hopmyITbI
H30MEpOB: CTPYKTYPHBIX,
(GyHKIIMOHATBHBIX TPYMII
U MEKKJIACCOBBIX.
KapOonunbHbie 1.3HaTh 1) CocraBnsier
COCIMHEHHUSL. IbJETUBI U CTPYKTypHBIE (hOpMyIIBI
Anpaeruasl u KETOHBI, aJIbJIETUJI0OB U KETOHOB,
KETOHBI. KapOOHOBBIE KapOOHOBBIX KUCIIOT,
Kap6onoBsie KHUCIIOTBI. Ha3bIBaTh UX IO

KUCIOTHL. CTpOeH
ue u
HOMEHKJIaTypa
KapOOHUIIBHBIX
COEIMHEHHUI.
[Tonyuenue u
CBOICTBA
aJbJIETUIOB U
KETOHOB.
Crpoenue u
HOMEHKJIaTypa
KapOOHOBBIX
KHCJIOT.
[Tonyuenue u
CBONCTBA
KapOOHOBBIX
KHUCJIOT

HomeHknarype MIOITAK
(IUPAC-
MEXIYHAPOIAHBINA COI03
TEOPETUYECKON U
MPUKIIATHON XUMHH);
2)CocraBmsieT
YPaBHEHUs peaKIuil
MOJIyYEHHS albJETU0B
U K€TOHOB, KapOOHOBBIX
KHCJIOT;

3)HazbIBaeT npoayKThl
OKHCIICHUS U
BOCCTAHOBJICHUS
aJIbJIETU/I0B U KETOHOB,
KapOOHOBBIX KHCIIOT.
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Crnoxuble 3QupsbI
u Mbuia. JKupslL.
Mpsuia u
CUHTETUYECKHE
MOIOIIKE
cpeactBa.Cocras,
CBOWCTBA MbUIA U
CUHTETUYECKHE
MOIOIIIKE
cpenctBa (CMC).
IIpousBoacTeo
MbUIA u
CUHTETUYECKUX
MOIOIIUX CPEICTB
(CMCO).

1.3HaTh ClIOXKHBIE
3upbl W MbLIa,
KUPBIL.

1)CocraBisieT
CTPYKTypHBIE (pOpMyIIbI
3(UPOB U HA3BIBAET UX
10 MEXKTyHapOAHOMI
HOMEHKJIATYPE;

2)CocraBmsieT
YPaBHEHUs peaKLuil
MOJIy4YEHHUS MTPOCTHIX U
CIIO’KHBIX 3()UPOB;
3)OnuchIBaeT cOCTaB u
CTPOEHUE KUPOB;

4) OnuceiBaeT (PyHKIIUN
KHUPOB;

S)IIpoBoaut
Ka4yeCTBEHHYIO PEAKIIHIO
Ha >KHPBHI;

6)HazpIBaeT NpoyKThI
THIPOIIU3a U OMBLICHUS
KHUPOB.

1.YcBouThs MBIIA
W CUHTETHYECKHE
MOJIOIIHE
cpencTBa.

1) OnuceiBaeT crocoObl
MOJTyYeHUsT MbLJa,
CUHTETHYECKUX MOIOIIUX
CpPEICTB;

2)OO0BSICHSIET TIOHATHE
MOBEPXHOCTHO-aKTHBHBIC
BELIECTBA;

3)PackpriBaer
HEOOXOINMOCTD 3aIUThI
MIPUPOJBI OT 3arpsS3HCHUS
CUHTETUYECKUMU
MOIOIIMMH CPEICTBAMHU.

PacnosnaBsanue
IjacrMacc u
BOJIOKOH.

Beinonnenue
MPAKTUYECKOU
paboter Ned,

1)DkcrepuMeHTATbEHO
MPOBOJIUT Ka4eCTBECHHbBIE
peaKIMKu Pacro3HaBaHUS
IJIaCTMACC U BOJIOKOH,;
2)CocraBisier
XMUMUYECKYIO  PEaKIuio,
XapaKTePU3YIOIIYIO
PEaKIuio
TIOJTUMEPH3AIIHH;
3)IIpencraBnsier
pe3yabTar 1o
BBHITIOJTHEHHOU padoTe.
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Pazpabotka
HOBBIX BEILIECTB U
MaTepHuaoB.
Bricokomomnexyst
pHBIC
COETUHEHUSI.
Hanorexnomorusi.
Pazpabotka u
CO3/7]aHUE HOBBIX
MaTepUasoB.
Pazpabotka u
CUHTE3
JIEKapCTBEHHBIX
MpernapaTosB.
IIpuponHsie u
CUHTETHYECKHE
nosiuMepsl. Ctpoe
HUE TIOJTMMEPOB.
Peaknus
MOJIMMEPH3AIUH.
[IpousBoacTBo
MOJIMATUIICHA.
Hanoo6bexTr1.Cnn
0COOBI
MOJTy4EHUS,
CTPYKTypa
HAHOYTJIEPOIHBIX
gactuil. CriocoOsI
MOJIy4EeHUS
HAaHOMAaTEPHAJIOB.
Pazpabotka
HOBBIX
MOJINMEPOB.
IIpaxTueckoe
3HaYEHUE HOBBIX
MaTEepUasoB.

1. 3HaTE XHMHIO
BBICOKOMOJICKYJIS
PHBIX
COCTUHEHUN.

1) OxcnepuMeHTaIbHO
pacro3HaeT MIACTMACCHI
1 BOJIOKHA;

2) 3HaeT BUIBI
MOJINMEPOB,
MIPOU3BOIUMBIC B
Kazaxcrane;
3)HaswiBaeT cBoiicTBa U
00JIaCTH IPUMEHEHUS
HEKOTOPBIX TTOJIMMEPOB U
IJIaCcTMAacC;

4) CocTaBisieT cXemy
FEHETUYECKOMN CBSA3U
OCHOBHBIX KJIACCOB
OpPraHUYECKUX
COeIMHEHNM;
5)PaccuuThIBaeT BBIXO/T
MPOYKTA, KOJTHYECTBO
(o0BemM, maccy)
MPOJYKTa PEaKIuu 10
KOJIMYECTBY pearcHTa
(o0Bemy, Macce).

2. 3Hathb criocoObl | 1)PazbsicHseT  crmocoOsl

pa3paboTku MOJIy4EeHUS HOBBIX

HOBBIX BEIIIECTB U | MaTepUAIOB C

MaTepuaoB. HCIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB;
2)O0BbsICHSIET 3HauYeHUE
HOBBIX TOJIMMEPOB;
3)CocraBisieT
CTPYKTYpHbIE  (hOpMYIIBI
BELIECTB;
$Iloscuser
MPAKTUYECKOE 3HaueHUe
HOBBIX MaT€pHUAJIOB;
5)O0bscHseT 0
pa3paboTKke U CHHTE3e
JIEKapCTBEHHBIX
MpenapaTosB.

3.3HaTh O 1)O0bscHseT

HAHOTEXHOJIOTUH, | hU3HUYECKUN CMBICTT

KAaK COBPEMEHHOU | MIOHATUI

OTpaciid HayKH. «HAHOYACTHULIAY,
CHAHOXHMHSD;
2)Ha3piBaer METOBI
CHUHTE3a  HCCIICJJOBAHUS

U 00JacTH TpPUMEHEHUS
HaHOYaCTHII;

Paznen 5. Xumus

Vrnesoasl. Kitace

1. YeBouts kiace

1)Paznuuaer Gopmysl

M )KM3Hb. nuKanus YTJIEBOJIOB. MOJIEKYJI TTIFOKO3HI,
Bbuoxumus YIJIEBOJIOB. (bpyKTO3BI, pUOO3HI,
CtpoeHue J€30KCUPHOO03HI,
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YIJIEBOJIOB.

caxapo3bl, Kpaxmasa

CBoiicTBa " [EIUTIONIO03HEL,
IIPUMEHEHHE 2)CocraBusieT
YTJIEBOJIOB. ypaBHEHHMSI peakuuit
CIIMPTOBOTO,
MOJIOYHOKHCIIOTO
OpO’KEHUS TIIFOKO3BI;
3) [IpoBoaut
KAueCTBEHHYIO PEaKLIHIO
Ha Kpaxmai,
4)HasbiBaeT NpOayKThI
TUIPOJIN3a caxaposbl,
Kpaxmaja U LeJUITI003bI;
5)CpaBHUBAET CTPOCHHE
U CBOMCTBA KpaxMaja 1
L[EJUTIOJIO3BI.
Xumnueckue Brinonnenue 11) DxcnepuMeHTanbHO
CBOICTBA MPaAKTUYECKOU ONpeACIISIET HATNYUe
TJIIOKO3BI KaK paboTbr NeS. (YHKIMOHATIBHBIX TPYTII
aJbJIeTUI0CIIUPTa B TUIIOKO3€;
. KauectBennas 2)[IpencraBnser
peaxuus Ha PE3yNbTaThl U BHIBOJIBI
Kpaxmal.
AMUHBL. 1.YcBouth 1)PackpriBaeT
AMHWHOKHUCIIOTBI. | 3HAHUS 00 | KImaccupuKaIuto u
benku,Knaccudu | amunax. HOMEHKJIaTypy aMHHOB;
Kanus u 2)CpaBHHBaeT
HOMEHKJIaTypa CTPYKTYpbl U OCHOBHBIE
aMUHOB. CBOIMCTBa aMMHaKa,
dusznyeckue, aMMHOB U  aHWJIMHA;
XUMHUYECKHE 3)O0BscHsET
CBOWCTBA aMHUHOB (¢u3MvYecKkue  CBOWCTBA
Cocras, aMMHOB M  aQHWIWHA;
CTpOCHHUE, 4)CocTaBisieT ypaBHCHUS
Ouosiornyeckas peakuuit MOJTyYEHUSs
poJb aMHHOB U aHWJIMHA.
AMHUHOKHCJIOT. 1.3nath I)Ilepeuucnser
Qu3nyYecKue M | aMUHOKHUCIOTHI TPUBUAJIbHbBIE u
XAMUYECKHUE KaK BaXXHEUIIMHN | CHCTEMAaTHUYECKUE
CBOICTBa KJ1acc Ha3BaHMUsI aMUHOKHUCIOT;
AMHUHOKHUCIIOT COEMHECHUM. 2)OnuceiBaeT COCTaB H
benku, crpoenue, CTpOCHHE MOJIEKYJI
CBOICTBa. AMHUHOKMCIIOT;
[TenTuaHas CBS3b. 3)PackpriBaeT
O6paszoBanue amM(OTepHOCTh
OEIKOB. aMHHOKHCIIOT.




CtpykTypsl 1.YcBouts 1) HasbiBaeT mnpoIyKThbI

OCIIKOBBIX oOpaszoBaHue TUAPOIIH3a OCIIKOB;
MOJIEKYJI 0enKoBOi 2)Iloscusier
MOJICKYJIHI, o0pa3zoBaHKE MENTHIHBIX
CTPYKTYDY, CBSI3€H MPH MOTYICHUH
[IENTUIHBIE O€eJIKOB U3 a —
CBSI3H. aMUHOKUCIIOT;
3)CocraBisieT
MEPBUYHYIO,

BTOPUYHYIO, TPETUIHYIO
Y Y€TBEPTUYHYIO
CTPYKTYPBI MOJICKYJIBI
Ocnka;

4)OnuceiBaeT  (PyHKIIUN
OEJIKOB.

Bcero: 60 uac

JlaGopaTopHbIe ONBITHI M MPAKTHYECKHE PA0OTHI:

1. MopaenupoBaHue MOJIEKYJ BEIIECTB C Pa3IUYHBIMU BHIAMU CBs3u. M3yueHue
CBOICTBA BEILIECTB C PA3HBIMU KPUCTAIUIMYECKUMU PEIIETKAMU

2. W3ydyeHue CBOMCTB KUCIOT, THAPOKCUAOB, colieil. [ uaponus coneit

3. DKCHepuMEHTAIIbHOE TOATBEPXKACHUE KayeCTBEHHOI'O COCTaBa  KHUCJOT,
OCHOBaHuU U coser, pH pactBopoB

4. VzyueHue 3aBHCHUMOCTH CKOPOCTH XHMHYECKOM peakiuid OT pas3IuyHbIX
(bakTopoB: TemMneparypa, KOHIIEHTpAaIIKsl, TaBJICHUE

5. H3ydeHue 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEaKkUUid OT pa3iIMuHbIX
(GhaKTOpPOB: TOMOTE€HHBIN, TETEPOTCHHBIN KaTaau3

6. CMmemieHre XMMHYECKOTO PAaBHOBECHS B CHUCTeMe (Ha MpUMepe THOIMOHATa
amMmMoHusl (kaust) u xyopuaa sxenesa (I11) myrem nu3MeHeHUs: KOHIICHTPAITUH)

7. XUMHYECKHE CBOMCTBA TUIUYHBIX METAJUIOB, HEMETAUIOB U aM(OTEpPHBIX
3JIEMEHTOB

8. OszHakoMJeHHE C OOpa3llaMHM BaXHEHINIMX COJed HATpus, Kanus, MarHus u
KaJIbIUsl, CPAaBHEHUE XMMUYECKON aKTUBHOCTH METAJIIOB

9. KayecTBeHHbIE peakIMM Ha pacno3HaBaHue MOHOB Cu2+, Zn2+"; xpoM u ero

COCTMHEHMUS; )KETIE30 U €r0 COCTNHEHUS

10. KayecTBeHHBIEC peakIiy Ha pacro3HaBaHue HOHOB Fe2+, Fe3+

11. TTonyuenune ruapokcuaos sxeneza (1) u (1), mexu (1), muaka, xpoma (1),
UCIIBITAHNE OTHOIICHHS TUIPOKCUIOB K KUCIOTAM U IIEI0YaM

12. TlonyueHnne amMmmMuaka, U3y4eHHe CBOMCTB BOJHOTO pacTBOpa aMMHUaKa M COJIEH
aMMOHUS

13.Pemienne SKCIEpUMEHTANBHBIX 3a7ad Ha Temy "KadecTBeHHBIE peakinuyd Ha
HEKOTOPbIC aHUOHBI"

14 lapocTep>kHEBbIE MOJETH MOJIGKYJ MeETaHa, dTaHa, JITHJICHA, alleTHJICHA,
OeH3071a, METaHOJIa, 3TaHOJIa, YKCYCHOM KHCIOTHI

15.0tHOomICHNE HSTHIICHA, aleTuieHa, oOpas3iia HepTm M OEH305la K PACTBOPY
NepMaHraHara Kajaus 1 OpoMHO#M BOJIbl/M01a

16.1Tonmyuenue u U3y4eHHe CBONCTB ITHIICHA

17.TTomyuenue 3TaHOJIa THApATAMEH YTHIICHA U OPOKCHUEM TITFOKO3BI

18.PacTBOpUMOCTH CIIUPTOB B BO/JIE, TOPCHHE CIIMPTOB, KAYSCCTBCHHBIE PEAKIIUU Ha
OJTHOATOMHBIC 1 MHOTOATOMHBIC CITHPTHI
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19.KauecTBeHHbIE pEaKIK HA KUCIOPOJICOAEpKAIIME OPraHMUECKUE BEIECTBA
20.0Ompenenenne Kpaxmaia B IPOAYKTaX MUTAHUS

21.11BeTHbIe peakiuu O0enkoB. HykienHOBBIE KUCTOTHI

22 .Pacnio3HaBaHuE MJIACTMACC U BOJIOKOH

4. IlepedyeHb JJUTEPATYPHI U CPEACTB 00YUEHMSI
1.0cHoBHas:

1.M.K.OcnanoBa, K.C.AyxanueBa, T.I'. benoycoBa Xumus: Yuebuuk 1,2 dacTh
TUISL 10 KJlacca OOIIECTBEHHO-TYMaHUTAPHOTO HaIlpaBJICHUS
oOureoOpa3oBarenbHbIX KO AnmaTel: Mekrern, 2019r.

2.M.K.Ocnanoga, K.C.Ayxanauesa, T.I'. benoycoBa Xumusi: YueOnuk 1,2 dactb
JUIsL 11 KJiacca 0OIIIECTBEHHO-TYMaHUTAPHOTO HAaIpaBJICHUS
ob1eoOpa3zoBaTenbHBIX KO Amatel: Mekrern, 2020 r.

3. T.I'.benoycoga, K.C. AyxanueBa Xumusi: Metoauueckoe pyKoBoJICTBO 1, 2
4acTh OOLIECTBEHHO-TYMaHUTAPHOTO HAIMpPaBJIEHUs 00111€00pa30BaTENbHbBIX IIKOJI
Anmartsl: Mekrer, 2019 r.4. TemupOynatoBa A., Carumbexosa H.,
AnmumxanoBaC.,Xumus. COOpHUK 3a1a4 U ynpaxkHeHud Anmatel: Mekren, 2019
T.

M. OcnanoBa,K. AyxanueBa,T. benoycoBa Xumus. {opucnuk.1, 2-kucum Mekren
2019(C yirypckum si3IKOM 00y4Y€eHUs)

M. OcnanoBa,K. AyxanueBa,T. benoycoBa Xumus. lapcnukl, 2 -kucm. Mekren
2019 (C y30eKCKUM S3BIKOM O0yUEHHUSI)

2. JlonoJiHMTEILHAS:

1.K.O.bekumes, H.Hypaxmetos, H.3arpanuunas,[.B.A6pamoBa Xumusi: YueOHuK

TUISL 10 KJlacca 0OIIIECTBEHHO-TYMaHUTAPHOTO HaIlpaBJICHUS
o01eo0paszoBarenbHOM MKoJIbI. AnMatel: Mekrer, 2014r..
2.A.E.TemupOynatoBa, H.H.Hypaxwmertos,

P.H.Kymagunosa,C. K. AnumxanoBaXumusa:  YueOnuk i1 11 kiacca
00I1I€CTBEHHO-TYMaHUTAPHOTO  HAIMpPABJICHUSI 00I1€00pa30BaATEIBHON IITKOJIBI
Anmatel: Mekten, 2015r.
3.A. TemipOonaToBa «COOpHUK 3a/1a4 U yHIPaXXHEHUH 10 XUMUn», Mekrer, 2012r.
4.5.A . MancypoB «Xumus» 10-11 k., Atamypa 2015 r

5.b.Mancypog., H.Topmmnaa «MeTonuka mpenogaBaHusi OPraHUdeCKOW XUMUHI»
Atamypa 2015r.

6.A.Temup6OonaroBa., A.Kaseimora., JX.CarbimOekoBa «KHura Jjsi YTEHUS
Mexkren 201 1r.

7 .b.A.MancypoB «TecToBble 3a1aHHs IO OpraHnyecko xumun» Atamypa 2011r.
8.H.H.HypaxmeTos., K. KekcembOuna., K.CapmanoBa «Mertoauueckue
PEKOMEHIALUU JJIsSl YUUTENen»,

9.Mexkren. Xumuss ms urenums: ll-kmacc  / Kypacr. A.Temupbonatona,
A KazemmoBa, H.CarsiMOekoBa — Anmatser: «Mektem» usa., 2003. — 232 ctp.

10. A. Kanpiea, K. bekumes. Xumus: HanmonansHbIe €IUHBIE TECTHL. — AJIMATHI:
bunum, 2012. — 168ctp..
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11. D.Topraesa, XK. Illynen6aeBa X. u ap. Xumus.IJaeKTpoHHbIH y4ueOHUK.]0-
knacc.2016 HaunonanbHblil eHTp HHPOpMATH3AIUH

12. H. Xaxuposa, 1. XKangocoBa. u np Xumusa.DneKTpoHHbIN y4deOHUK.]1-
kiacc.2016r HarmonanbHbIl 1eHTp HH(GOpMAaTU3aLUN

13.9nekrponnsie pecypcest ¢ Www.bilimland.kz

Pexomenayemble cpeacTBa 00y4eHus:
1. cnpaBOYHO-MHCTPYKTUBHBIC TaOIHIIBI;
2. MyJIbTUMEAUNHBINA TPOEKTOP;

3. IMAaKTUYECKUE MATEePUAJIbL;

4. KOMIBIOTEPHBIN KIacc.
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