MunncrepcTBo 00pa3oBanusi M HayKku PecnyOosaimkn Kaszaxcran
Texnnueckoe u npogeccuoHAIbHOE 00pa3oBaHMe

PeructpanuoHssbiil Ne

« » 20 T

TUIIOBASA YYEBHASA ITPOI'PAMMA
XUMUA

(0O1IeCTBEHHO-TYMAaHUTAPHOTO HATPABIICHUS)
Ha 0a3e OCHOBHOT'O CPEeHEro 00pa3oBaHUs

Hyp-Cynran 2020

1



[TporpaMmma paccMOTpeHa U peKOMEHI0BaHA yUeOHO-METOIUICCKUM 00 TMHEHUEM
110 OGH.ICOGp&SOB&TGHBHBIM AUCHUIIIIMHAM €CTCCTBCHHO-MATEMATHUYCCKOI'O HaHpaBJ’IeHI/ISI
[Tpotokon Ne _ 2 « 03 » wmrons 2020 rox

[Iporpamma paccmoTrpena u ogodpena PecnyOnukanckuM yuyeOHO-METOAMYECKUM COBETOM
TEXHHYECKOTO U MPO(eCCHOHATBHOTO, TOCIECPETHETO 00pa30BaHUS

MunucrepcTBa oOpa3zoBanus U Hayku Pecryonuku Kazaxcran

[Ipotokon Ne _ 1 « 15 » wrona 2020 rox




Conep:xanue

HaumenoBanue

IMossicuuTenpHas 3amucKa

Temaruueckuil TUIaH y4eOHON AUCIUTLITMHBI

Pe3ynbTarsl 00yueHus: 1 KpUTEPUH OLEHKU

[lepedeHb mUTEpaTypHI U CPENICTB OOYUCHHUS

Crpanuna

35



1.ITosscHUTEIBLHASA 3aNIMCKA

TumoBas yuebHass mporpamma pa3zpaboTaHa B COOTBETCTBHH C PUKa3aMu
Munuctpa obpazoBanusi u Hayku PecryOnmuku Kaszaxcran ot 31 oxtsops 2018
roma Ne 604 «OO0 yTBepXIEHHUH TOCYAapCTBEHHBIX OO0IIC00s3aTENbHbBIX
CTaHAApTOB 00pa30BaHUs BCEX ypOoBHEW oOpa3oBanus» U ot 8 HosiOps 2012 rona
Ne 500 «O0 yTBep:KIE€HUU THUIIOBBIX Y4E€OHBIX IJIAHOB HAYaJIbHOTO, OCHOBHOTO
cpeaHero, oo1iero cpeaHero oopazosanus Pecnyonuku Kazaxcrany.

Coucok  peKOMEHIyeMOW JIMTEPATYpbl COCTaBIIEH Ha OcHOBe IIpukasza
Munuctpa obpazoBanus u Hayku Pecniyonuku Kazaxcran ot 17 masg 2019 roma Ne
217 "OO0 yTBep>KJIeHUU NepeuHs y4eOHUKOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB,
nocoOui 1 ApYyroi JTOMOJHUTEIBHON JIUTEpaTyphbl, B TOM YUCIE Ha 3JIEKTPOHHBIX
HOCUTEIAX " .

Ha wusydenue yueOHONW  aucuuruivHbl "Xumus" OOIIECTBEHHO-
TYMaHUTapHOTO M €CTECTBEHHO-MAaTEMaTHUYECKOI0 HAINpaBICHUM B OpraHU3alUsaX
TEXHUYECKOTO U mpoQeCCHOHAILHOTO  00pa3oBaHusi MO OOHOBIEHHOMY

COJIEPAHUIO C YTIyOJEeHHBIM U3yYEHHEM CTaHIapTOM mpeaycMoTpeHo 150 vacos.
3agaun 00y4CHUS:

1) ycBoeHHE MpPaKTUKO-OPUEHTUPOBAHHBIX 3HAHUM, MOHSATUM, TEOPUN U 3aKOHOB
XUMHAYECKON HAYKH;

2) oOBIaJeHHWE YMEHUSIMU HaOMIOAaTh W OOBICHATh XHUMUYECKHE SIBJICHUS,
IPOUCXOMSININE B MPUPOAE, J1adOpaTOpuu, Ha MPOU3BOJACTBE U B MOBCEIHEBHOU
KU3HU,

3) pa3BuTHE yYMEHMH oOpamarbcs C  BEHIeCTBAMH M JaOOpPaTOPHBIM
000pyJIOBaHMEM HAa TNPAKTUYECKUX 3aHITHUSIX, C COOIIOJEHUEM MPABUJ TEXHUKU
0€e30I1aCHOCTH;

4) pa3BUTHE TO3HABATEIBHBIX HHTEPECOB M WHTEIUICKTYaJTbHBIX CIOCOOHOCTEH
oOydJaronmxcsi B MPOIecce MPOBEICHNUSI XUMHUECKOTO IKCIIEPUMEHTA, BEIPaOOTKa
MOTPEOHOCTH CAMOCTOSTEIHLHO MPUOOPETATh XUMUICCKIE 3HAHMS;

5) BocmMTaHWE OTHOIICHHUS K XHUMHUU KaK K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U JIEMEHTY O0IIEeUETIOBEUECKOU KYJIbTYPHI;

6) pacKpbpITHE OOINECTBEHHOW 3HAYMMOCTH, T'YMAHHUCTHYSCKOM HAIPaBICHHOCTH
XUMHUHU, €€ BO3pACTAlOIIed pOJM B PEHICHHH NPOOJIEM, CTOAIMUX Tepen
YeJIOBEYECTBOM;

7) WCHOJB30BAHHME TIOJYYEHHBIX TEOPETUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
XUMHUYECKUX SBJICHUIA U CBOMCTB BEILECTB, /Jisi 0€30MacCHOTO UCIOJIb30BAaHUS UX B
ObITYy, CEIbCKOM XO3SAWCTBE W Ha NPOU3BOJCTBE, NPEAYNPEKICHUS SBICHUH,
HAHOCSIINX BpeJ] 30POBbIO UETIOBEKA U OKPY>KAIOILIEH CPEIE;

8) dbopmupoBaHHe OMbITA IEHHOCTHBIX U KPUTHYECKUX OTHOIICHUH K 0OBbEKTaM
WM CPEICTBaM JCSITEIIbHOCTH 4YEJIOBEKa, €ro MpOSBICHHWE B OTHOIICHUH K
OKpy)KalmeMmy  Mapy,  (GOpPMHUpPOBAHWE  KIIOYEBBIX W NPEAMETHBIX
KOMITETEHTHOCTEH, CIIOCOOCTBYIOIIMX PEIICHUIO >KU3HEHHBIX MPOOIEM KaXKI0TO
YJIeHa 00IIIecTBa.



B mnpouecce oOydeHHs] XUMUM OCYIIECTBIISIFOTCS MEKIIPEAMETHBIE CBSI3U CO
CIENYIOMMMA y9eOHBIMU TUCIIUTUINHAMHA:

buonorus- Ouonoruveckas posib MHUKpPO-, MaKpOdJIEMEHTOB (METaUIOB M
HEMETAJUIOB); OMOJIOTUYECKAs] U THUIIEBasi IIEHHOCTh YIJIEBOJIOB, KUPOB, OCIKOB,
AMUHOKHUCIIOT;, TE€HBI, HACIEeICTBEHHOCTh, poib JHK(me3oxcupubonyknennonas
kucimota) u PHK  (pubonyknewHoBas KHCIIOTa), TOHATHE O TCHHOU
WHXCHEPHUH; XUMUUECKHI COCTaB JKUBBIX OPTaHU3MOB; COBPEMEHHBIC OTKPBITHUS
OMOTEXHOJIOTUH, OMOXUMHUU B 00JIACTU MEAMIMHBI M SKOJOTHHU; IKOJIOrHYecKas
0e30MacHOCTh MPUMEHEHHUSI PA3JINYHBIX BELIECTB B OBITY;

['eorpadusi - MecTOpOXKIIeHHE TMOJE3HbIX HCKOIMAaeMbIX, YIS, HedTu,
OPUPOAHOTO  rasza;  MPUPOJHBIE  CBHIPbEBBIE  PECYpChl U OCHOBHBIE
METaJUIypruueckre, XUMUYECKHe U IepepadaTbiBalolMe IMPOU3BOJCTBA B
Kazaxctane u Mwupe, HX TpakTUYECKass 3HAYMMOCTb JUIsI  COLMAJIBHO-
SKOHOMMYECKOTO Pa3BUTHS CTPAHbI; PALIMOHAIBHOE UCIIOIb30BaHUE MUHEPATbHBIX
pecypcoB;

Anrebpa W reoMeTpHsl - HUCIOJIb30BAaHUE MATEMAaTHYECKUX PACUYETOB IO
dbopmynamM U YpaBHEHHSIM XUMUYECKUAX PEAKIMHN MTPU U3YUECHUU KOJINIECTBEHHOTO
COCTaBa BEMIECTBa; (POPMBI TIEKTPOHHBIX 00JIAKOB, TPOCTPAHCTBEHHOE CTPOCHUE U
TEOMETPHUS MOJIEKY T,

®du3znka - COCTaB W CTPOCHUE AaToOMa, AaTOMHBIX SJe€p, HU30TOIOB,
PaMOAKTUBHOCTh, SIEPHBIC PEAKIMM; arperaTHble COCTOSIHUS — BEIECTB,
KPUCTAJUIMUECKHUE PEIIETKH, Fa30BbI€ 3aKOHBI; 3JIEKTPOJIN3 PACIJIABOB U PACTBOPOB
coJieil; 3akoH aJekTposin3a Dapanes; albTepHATUBHbIE HCTOYHMKU SHEPTUH,
sHepreTuyeckuit moreHuan Kasaxcrana;

Nudopmatuka -pabora ¢ DIEKTPOHHBIMH Y4YE€OHUKAMH, TOCOOUSIMH,
BUPTYaAJIbHON nabopaTopuei; co3aHue pe3eHTalui, MIPOEKTOB C
WCIIOJIb30BAHUEM  KOMITBIOTEPHBIX ~ MPOTPAMM;  TOWUCK  JOTIOJHUTEIHHBIX
MaTepuasioB B cetu HTepHET, HABBIKM MOJL30BAHHS  PA3TUYHBIMU
PUIOKEHUSMU.

CornacHO OOHOBIIEHHOMY COJEpXaHUIO ydeOHas mporpamma IO
mucrutinHe " Xumus" o0IeCTBEHHO-TYMaHUTAPHOTO HAMPABIECHUS BKIIOYACT 5
pa3zenos:

|.HacTuiisl BemiecTBa
I1. 3akoHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIINit
I1l. DHEpreTKa XUMHUYECKUX PeaKIuit
IV. Xumus Bokpyr Hac
V. XuMus " XU3Hb.

[Ipu co3zmanum paboyux yuyeOHBIX MPOrpaMM OpraHU3allusl TEXHUYECKOTO U
npodeccuoHanbHOT0 00pa30BaHMS UMEET MPaBO:

- BBIOWpATh PA3IMYHbIE TEXHOJOTHH OOy4eHHs, (DOPMBI, METOIbI OpTaHU3AINH U
BU/JIbI KOHTPOJISI Y4eOHOTO MPOIIECcca;

- pacmpenenarh o0muii 00beM 4acoB yueOHOTO BPEMEHU Ha pas/ielibl U TeMbl (OT
00beMa 4acoB, BBIJICJICHHOTO Ha U3yUYCHUE TUCIUTLIINHBI);

- 000CHOBAHHO U3MEHSThH YU€OHYIO TPOrpaMMy B U3yUECHUHU €€ TTOPSIIKa.



2. TeMaTnueCcKNH MJIAH JUCHUILINHBI

KoanuecTBO 4acoB
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Pa3nena 1.UacTunnl BemecTBa * * *
1 | Tema 1.CoBpeMeHHas Teopusi cTpoeHust atroma. CocTosHUE U
JIBUYKEHUE JIEKTPOHOB B aTOME
2 | Tema 2.KBanToBsie uncna. [Ipuamnun [Naynu, npaBuno XyHna,
npaBuiio Kieukosckoro. M3otormbl
3 Tema3. [ToHsiTHE O paIMOAKTUBHBIX BEIIECTBAX, SAIEPHBIX
peakUUsaX U UX POJb B SHEPTETUUYECKOM MOTEHIMAJIEe
Kazaxcrana
4 | Tema4. Xumuueckas CBs3b
Paznen 2. [lepuoan4yHocTb. 3aKOHOMEPHOCTH MPOTEKAHUSA * * *
XHMHYECKHUX peaKIui
5 Temal. [lepronnueckuii 3aKOH ¥ IEPUOAUYECKAS CUCTEMA B
CBETE YUEHHMsI O CTPOCHHH aTOMa
6 | Tema2. CTexuoMeTpuyeCKHE 3aKOHBI XMMUHU
7 Tema3.3ak0H COXpaHEHUSI MAacChl BEIIECTB
8 | Tema4.OKHCIUTETHHO-BOCCTAHOBUTEILHEIE MPOIIECCHI
9 | Tema5. CtannapTHbIC 3JIEKTPOAHbIE TOTEHIHAIIBI
Pa3zjnen 3. DHepreTuka XUMHYECKUX peaKkIuii * * *
10 | Temal.BHYTpeHHsIsl JHEPTUs M SHTAIBIHS
11 | Tema2. 3ak0H TEepMOAMHAMHUKHU
12. | Tema3. CKOpOCTh XUMHUYECKON PEAKIIUH
13 | Tema4.BnusHue ycinoBuil Ha CKOPOCTh XUMHUYECKUX PEAKIIHH.
Karanus
14 | Tema5.XuMHUYECKOE PAaBHOBECHE
15 | Tema6. MccnenoBanue BIUSHUS Pa3aTuIHBIX (PaKTOPOB Ha
CKOpPOCTb XUMHYECKHX PEaKLUN
16 | Tema7. Teopuu KHCIOT M1 OCHOBAHUM
17 | Tema8.MoHHbIE paBHOBECUS B PACTBOPAX JIEKTPOJIUTOB
18 | Tema9. bydepHbie pacTBOPHI
Pa3nesa 4. XuMust BOKpyr Hac * * *
Xumus 3emian
19 | Tema 1. O6mias XapakTepUCTUKA METAJIOB U HEMETAJIJIOB
20 | Tema 2. Dnementsl 17 (7A) rpynibl
21 | Tema 3. 3y4yeHue CBOMCTB raJIor€HOB U OIpE/IeIICHUE
raJIOTeHU-HOHOB B BOJHOM PAacTBOpE




22

Tema4. Onementsl 2 (IIA) rpynmnsl

23 | Tema 5. Pemenue sKCriepuMEHTATBHBIX 3371249

24 | Tema 6. Dnementsl 14 (IVA) rpynmnsl

25 | Tema 7. ®opMbI HAXOXKACHUS B IPUPOJIC M CIIOCOOBI
MOJIYYEHHUS TPOCTHIX BEIIECTB

26 | Tema 8. CTpoeHue 1 CBOMCTBA MOJIEKYJIbI a30Ta U aMMHaKa

27 | Tema 9. IIpoMBIIUIEHHOE TPOU3BOJICTBO a30THBIX yI00PEHUI

28 | Tema 10. KoHTakTHBIH cITOCOO MOTYYEHUS CEPHOM KHCIOTHI

29 | Tema 11. Dkonorudeckoe BO3A€HCTBHE OKCUIOB a30Ta U
HUTPATOB U JUOKCHJA Cephbl HA OKPYKAIIIYIO CPEIy

30 | Temal2. [TomyuyeHre METAJUIOB H CILUIaBOB

31 | Temal3. IIpon3BOACTBO YyryHa U CTAJIA

32 | Tema 14. OOmiast xapaKTEepUCTHKA MEPEXOTHBIX METAIIIOB

33 | Tema 15. KoMriekcHbIe COeTMHEHUS

34 | Temal 6. Hayunble mpUHITUIIEI XUMAYECKOTO MMPOU3BOJICTBA

35 | Temal7. IIpoGiemMbl OXpaHbI OKPYKAIOIMIEH CPeIbl IPH
MIPOU3BOJICTBE METAJIOB

36 | Tema 18. 12 npuHIMIOB «3€JICHON XUMUW.

Yriepoa M ero coeUHeHus

37 | Tema20.BBeneHne B OpraHUIECKyIO0 XUMHUIO

38 | Tema 21. Knaccudukaiusi opraHn4eCKUX BEIIECTB

39 | Tema22.IlpenenbHble yIraeBOAOPOAbI

40 | Tema 23. HenpenenbHbIE YTIEBOAOPOBI. AJIKEHBI

41 | Tema 24. Peaknus nonumepusauuu. ITponzBoactso
MOJIUATHIICHA

42 | Tema 25. CocraBieHue MOAETICH MOJIEKYJT OPraHUYeCKUX
BEIIECTB

43 | Tema26. KayecTBeHHBIC peaKIIMi Ha HEHACBIIICHHOCTD CBSI3U

44 | Tema7.AnkagueHsl. AJIKAHBI

45 | Tema 28. CoeqriHEHUSI apOMATHUECKOTO psijia

46 | Tema 29. I'eTreponMKIMYECKHUE COSTUHEHUS

47 | Tema 30. Uctounuku yraesoaoponos. Hedrts. [lepepaboTrka
He(PTENPOIYKTOB

48 | Tema 31. Ilpupoxansrii ras. [TonyTable HeTSIHBIC Ta3bI

49 | Tema 32. Yrosb. KokcoBaHMe KAMEHHOTO YTJIs

50 | Tema33.I'aioreHoankaHsl

51 | Tema34. Peaknuu HyKI€O0(DHIBHOTO 3aMEIICHUS 1
ANMMHUHAPOBAHMSI TAJIOTCHOAIKAHOB

52 | Tema35. Kucnopopcoaepxkaiimue OpraHuuaecKiue COeTMHECHHS.
CrupThl 0JTHOATOMHBIC, MHOTOATOMHBIC

53 | Tema36.PacTBOpUMOCTH CIUPTOB B BOJIE, TOPEHUE CITUPTOB,
KaueCTBEHHBIC PEAKIIMHN Ha OJTHOATOMHBIC 1 MHOTOATOMHBIC
CIUPTHI

94 | Tema37. denodsl

55 | Tema 38. KapOoHuabHBIE cCOeTUHEHUS. ATTBJCTHIBI M KETOHBI
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56 | Tema 39. KapOoHOBBIE KUCIIOTHI
57 | Tema 40. IlonyueHue u n3ydyeHNE XUMUYECKHUX CBOMCTB
YKCYCHOM KHMCJIOTBI
58 | Tema 41. Cnoxxubie 3¢upsl 1 MbuIa. JKUpsI
59 | Tema 42. Mbina ¥ CHHTETUYECKHE MOIOIITUE CPEACTBA
60 | Tema43. BbICOKOMOJEKYISIPHBIE COSAUHEHUS
61 | Temad4. Peakuuu nonuxoHgeHcanuu. [lomuaMuasl 1
O (PUPHI
62 | Tema 45. [IpumeHeHne U BO3JCHCTBHE MJIACTUKOB HA
OKPYKaIoIIyIO Cpesry
63 | Temad6. PaciozHaBanue miacTMacc ¥ BOJOKOH
64 | Temad7.Pa3paboTKa HOBBIX BEIIECTB U MaTEPUAIOB
65 | Tema 48.HanorexHnonorus
Pa3gen 5. XuMus 4 :;Ku3Hb * * *
buoxummus
66 | Tema 1. YrneBomsl
67 | Tema 2. XuMuuecKkue CBOMCTBA ITFOKO3bI KaK
anprerunocnupra. KauectBenHas peakiusi Ha Kpaxmai
68 | Tema3. AMHUHBI
69 | Tema4. AMHMHOKHCIIOTHI
70 | Tema$. benku, ctpoeHue, CBOMCTBA
71 | Tema 6. Posb u npuMeHeHue pepMeHTOB
72 | Tema 7. CTpyKTypa HYKJIEHHOBBIX KHCJIOT
73 | Tema 8. [lenarypaliyisi ¥ IIBETHbIC PEaKIIMU OCITKOB
Bcero: 150 120 30
3. Pe3yabTathl 00y4eHHs] U KPUTEPUH OLEHKHU
Ne HaumeHnoBaHnue Conepxanue Pe3syabTarsl Kpurepun ouenkn
pasnena pasnena o0y4eHust
1 | Pa3mean 1. CoBpemMeHHast 1.3HaTB I)Ilepeuucnser
YacTuubl TEOpUs CTPOCHUS COBPEMEHHYIO OCHOBHBIE TIOJIO’KEHUS
BelllecTBa atoma. COCTOsSIHUE | TEOPUIO CTPOCHUS COBPEMEHHOW  Teopuu
U JIBHKEHUS aTOMa U Ba)XKHEWIIUE | CTPOCHHS aToMa;
JJIEKTPOHOB B XapaKTEPUCTUKH 2)O0BbscHseT
aToMe. YyacTUIl BelecTBa U | pusnmueckuii CMBICT

aToMa.

IIPOTOHOB, HEWUTPOHOB,
3JIEKTPOHOB, HYKJIOHOB
1 HYKJIUJIOB;
3)PackpriBaeT
COAEpPKAHUE  TOHSATUUN
M30TONBI, U30TOHBI.




2.00bICHATD
PUPOY
PaZnOaKTUBHOCTU U
NPUYHHY

pacmana
pasnOaKTHBHBIX
HU30TOIIOB.

1)Onpenensier

pUPOaY
PaOaKTUBHOCTH u
MIPUYUHY pacnana
M30TOIIOB;

2)Iloscusier
cofiep>kaHue
MPUPOIHBIX U30TOIOB;
3)Pa3znuyaer o -myuw,
B-myuu, y-mydm;
4)Ha3biBaer
pPaZloaKTUBHOTO
pacrajia BeuecTB.

THUIIbI

KBauToBEIE uncna.

1.ITpumeHsTH

1) Xapakrepusyer

Mpuanun [Taymnu, NPUHIUI MUHUMYMa | 3HAUE€HUSI KBAHTOBBIX
npasuiio XyHa, SHEPTUU, IPUHIUI qHCell;
IIPaBUIIO [Taynu, npaBuio 2)O0BSCHSET PUPOTY
KneukoBckoro. XyH/1a, PaBUIIO0 PaaOaKTUBHOCTH U
KieukoBckoro amns IIPUMEHEHHE
3aIMOJIHEHUS paZloaKTUBHBIX
AJIIEKTPOHHBIX M30TOIMOB;
opOuTaneil. 3)Iumer »IeKTPOHHBIC
KOH(UTypaIiu nepBbIX
36 XMMUYECKUX
3JIEMEHTOB
MEPUOIUYECKOMN
CUCTEMBI.
[TonsTue o 1. 3Harh ycioBus I)CocragisieT
paauoOaKTUBHBIX MPOTEKAHUS YpaBHEHHUSI  SIACPHBIX
BEIIECTBAX, SICPHBIX PEAKIUH. peaKIunii;
SIIEPHBIX PEAKIUAX 2)PackpriBaeT
U UX pOJb B 3HAYUMOCTD SJIEPHBIX
JHEPreTUYECKOM peakuuii B
MOTEHLIUaNe SHEPreTUYECKOM
Kazaxcrana. MOTEHIIMAE
Kazaxcrana.
Xumunyeckas cBs3b. | 1.3HaTh npupony | 1)OnucsiBaer cBoiicTBa
DJIEKTPOOTPHUIIATEN | XUMHUYECKOW CBSI3U U | XUMUYECKOU CBSI3H;
bHOCTH U ee BUJIBI, | 2)O0BICHICT
MOJIIPHOCTD CBSA3H. | MEXaHU3MBbI oOpa3oBaHUe
KoBanenrnas o0Opa3oBaHUs KOBAQJICEHTHOM CBSI3U 1O
cBs3b. CBOMCTBA XUMUYECKOW CBS3U. | OOMEHHOMY U
KOBAJICHTHOM IIOHOPHO-
cBs3u. MoHHas aKLENTOPHOMY
CBSI3b. MeXaHu3Mawm;
Mertammueckas 3)IToka3biBaer

cBa3b. Bogopoanas
CBSI3b.
Kpucrannuueckue
pewetku. Teopus
OTTaJIKUBAHUS
JIEKTPOHHBIX Map.

o0Opa3oBaHNe HOHHOM
CBSI3H B pe3yJibTaTe
AJIEKTPOCTATUYCCKOTO
OPUTSOKEHUS
MIPOTHBOIOJIOKHO
3apsHKCHHBIX HOHOB




2.Paznnuares THOEL
KPUCTAJUTHYECKUX

PCHICTOK BCIICCTB.

1)Ha3biBaeT pa3nnyHbie
THUIIBI KPUCTATITNYECKUX
PELIETOK BEIIECTB;
2)OmnpenensieT TUT
KPUCTAIUIMYECKOMN
pEIIEeTKH BEIECTBa;

3) Ilporuo3upyer
CBOICTBA COSTUHEHUH C
Pa3IMYHBIMHU BUAAMHU
CBA3EH U TUIIAMU
KPUCTAIIINYECKUX
PEIIETOK.

Paszngea I1.
Ilepuoaun4HOCTE.
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHUYECKHX
peakuui

[Tepuoanueckuit
3aKOH U
nepuoanyecKas
CHCTEMa B CBETE
YYEHUS Y CTPOCHUHU
aroma.
ITeproauyHOCTD
W3MEHEHMUS
CBOMCTB 3JICMEHTOB
B [IEpUOJAX U
rpynmnax.
3aKOHOMEPHOCTh
H3MCEHCHMUS
KHCJIOTHO-
OCHOBHEIX H
OKHCJIUTEIBHO-
BOCCTaHOBHUTEIbHEI
X CBOMCTB
COCIMHEHUN B

1.3Hatp
MEPUOANYECKU I
3aKOH U
NEPUOANYECKYIO
CUCTEMY
XUMHUYECKHX
3JIEMEHTOB, KakK
rpaguueckoe
n300pakeHUE
3aKOHa.

1) O0OBscHsIET
(bu3MUECKUN CMBICTT
MIEPUOTUIECKOTO
3aKOHa;

2) Onpenensier
BAJICHTHOCTH U CTETICHU
OKHWCJICHUSI aTOMOB;
3)OnuceiBaeT
3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
aTOMOB XHMHYECKHUX
AJIEMEHTOB: pajinyca,
SHEpPruii HOHU3ALINH,
CPOJICTBA K 3JIEKTPOHY,
AIIEKTPOOTPHUIIATEITHHOC
TH U CTEIICHU
OKHCJICHUS.
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nepuoax u
rpyImax.

2.YCBOUTHh TOHATHUS
MEPHOUIHOCTH
W3MEHEHHS CBOMCTB
2JIEMEHTOB B
nepuoaax u
rpynmax.

1)O0BscHseT
3aKOHOMEPHOCTH
M3MEHEHUM KHUCIIOTHO -
OCHOBHBIX CBOMCTB
OKCHUJIOB, THUJIPOKCUIOB
Y BOJIOPOJIHBIX
COeIMHEHUN
XHUMHYSCKHX
3JICMCHTOB 110
MEepUoJIaM U rpyIIam;
2)IIporno3upyet
CBOMCTBA XUMHUUECKUX
9JIEMEHTOB U UX
COETUHEHUH I10
IIOJIOXKCHHUIO B
MEPUOINYECKOMN
CHCTEMC;
3)Ilepeuncnser
OCHOBHBIC
HaIpaBJIEHUS Pa3BUTHUS
HayKH, CBSI3aHHBIE C
OTKPBITHEM
MEPUOINYECKOTO
3aKOHa.

CrexnomeTpuyeck
W€ 3aKOHBI XMMHH.
OcHOBHBIE
CTEXHUOMETPUUYECKU
€ 3aKOHBI XMMHU.
OTHOCHUTENLHASA
aToMHasg U
MOJIEKYJISIpHAS
Macca. KomnaecTBo
BCIICCTBA.

1. 3uare n
MPUMEHSATD
CTEXHMOMETPUUYECKHE
3aKOHBI XUMUH B
pelieHuy 3a1a4y

1)PackpriBaeT
CoJiepKaHue 3aKOHa
COXPaHEHHUS MacCChI;
2)OO0BSICHICT 3aKOH
ABorazipo

U TPaHUIIBI €T
MIPUMEHUMOCTH;
3)Brruucnser
OTHOCHUTENIbHYIO
aTOMHYIO U
MOJIEKYJISIPHYIO Maccy
BEIIIECTBA;
4)PackpriBaeT
COJIEp>KaHUE TIOHSTHUS
KOJIMYECTBA BEIIECTBA;

3aKOH COXpaHEHHUs
MaccChl BEIIECTB.
PacueTsl o
YPaBHEHUAM

1.Beimonxenue
MPAKTUYECKOU
paboter Nel

1)DkcriepuMeHTATBHO

BbBIYUCIIACT Maccey,
KOJIMYECTBO BEIIECTBA
peareHTa Wi MpoIyKTa

peakuuii «Pacuer o XAMUYECKUM
BBIXO/1a TPOTYKTa YPaBHEHHUSIM,
B [IPOLICHTAaX OT YKa3bIBaOIIUM Ha
TEOPETUYECKHU TCHETUYECKYI0  CBS3b
BO3MOYKHOT'O», METaJUIOB u ux
BBIUHCIICHHUE COCIMHEHUN;
MaccChl IIPOYKTa 2) IIpousBoaur
peakuuu 1o pacueTsl 1o
U3BECTHOM Macce YPaBHEHUSAM
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HCXOOHOI'o
BE€IICCTBA.

XUMUYECKUX PEAKLUU C
y4acTHEM MeETaluioB (C
peareHTamu,
UMEIOLIUMH TTPUMECH, a
TaKxke Ha
MPAKTUYECKUH  BBIXO]
MPOJIYKTa oT
TEOPETUYECKU
BO3MOJKHOT0);
3)O0BscHseT
buznueckuit CMBICIT
MOHSITUI
"OTHOCHUTENIbHAS
aToMHas macca',
"OTHOCHUTENIbHAS
MOJIEKYJIApHas Macca"
u "MossipHas macca';
4)[IpoBoaAUT  pacyeTsl
1o YpaBHEHUSM
peakuuii «Pacuer
BbIXOIa TPOAYKTa B
MPOLIEHTaxX oT
TEOPETUYECKU
BO3MOKHOT'O»,
BBIUKCJICHHE Macchbl
MPOJYKTa PEAKIHH TIO0
M3BECTHOMN Mmacce
MCXOJIHOTO BEILIECTBA.

OKHCIIMTENIBHO-
BOCCTaHOBHUTEIbHEI
€ TIPOLIECCHI.
OKHuCINTEIIBHO-
BOCCTaHOBUTEIIbHEI
€ TIPOIIECCHI.
CocraBnenue
YpaBHEHUHU
OKHCIIUTEILHO-
BOCCTaHOBHUTEIbHEI
X peakiuin
METOA0M
3JIEKTPOHHOTO
OajaHca.

Brinonuenue
MPaAKTUYECKOU
paboTer Ne2

1) OnpenensieT creneHb
OKHCJICHHS DJIEMEHTOB
o opMyJiam BEIECTB;
2)CocraBmsieT
OKHUCIIUTEIHHBIC U
BOCCTAaHOBUTEIIEHBIC
ypaBHEHHUS, UCTIOIb3Y S
METO/T JJIEKTPOHHOTO
OanaHca;

3)O0BscHseT
MIPOIIECCHI,
MPOTEKAOIINE TIPU
TIPOXOXKICHUN
ANEKTPUUYECKOTO TOKA
gepe3 pacTBOp U
pacrias.
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CranpapTHbie 1. 3HatL 1)O0BscHseT
JEKTPOAHbBIE XUMHYECKYIO ANEKTPOXUMUYECKUI
MOTEHIIUABI. AKTUBHOCTh psn HaNPsKEHU I
DIEKTPOXUMHUYECK | METAJUIOB HA MeTtauioB bekerosa;
uH psif OCHOBAaHUU 2)PackpbIBaeT
MOTEHLINAJIOB. INEKTPOXUMHUYECKOT | COEpP)KaHUE  TOHATHUSA
lNanbBaHnMueckue 0 psAlla HAIIPSDKEHUN | «TaJIbBAHUYECKUU
JJIEMEHTHI. METaJIJIOB. AIIEMEHTY;
DIEKTPOIH3. 3)OnuceiBaet
MIpeBpaLCHUS
XUMUYECKON DHEPIUU B
ANEKTPUYECKYIO.
2.3HaTh Tporece 1)Onpenenser
3JIEKTPOIN3a B MPOJIYKTHI
pacTBopax u ANIEKTPOJIN3A,
pacriaBax oOpasyromuecs Ha
JIEKTPOJINTOB. ANEKTPOAAX B
pacTBopax U pacrjiaBax
3IEKTPOJIUTOB;
2)CocTaBisieT  CXEMBbl
IIPOLIECCOB
AJIEKTPOJIN3a PACI/IaBOB
u pacTBOpOB;
3)PaccunteiBaeT Maccy,
o0beM (raza)
MIPOJYKTOB
AIEKTPOJIN3A;
4)PackpeiBaeT obnacTu
MIPUMECHCHHUS
ANEKTPOIIH3A.
Pa3nen 3. Buytpennss 1.YcBoutsb 1)Knaccudunupyer
JHepreTuka SHEpPrus u WU3MEHEHUS XUMHYECKHUE PEAKIII
XUMHYECKHX DHTAJIBITHA. BHYTpEHHEH 10 TEMIOBOMY
peaxiuii SHEPTHH SHTANBINKA | dDPeKTy;

KaK TEILIOBBIX
a3 dexToB
XUMHUYECKOH
peaKkIuu.

2) OOBsCHSET
3HAYMMOCTD TETJIOBOTO
s (hekTa XUMIUIECKHX
peaKIunii;

3) PaccuuThiBaer
TETTI0BOM 2P heKT
XUMHYECKON PEAKIINY;
3)AHanmu3upyeT,KaK
XUMHUYECKHE  PEeaKInu
BKJIIOYAIOT B ce0s
MPOLIECCHI pa3pbiBa
CBs3ell W 00pa3oBaHUS
HOBBIX XUMHUYECKHUX
CBsI3EH;

4)Omnpenensier
IKCTIIEPUMEHTAIBHO
W3MCHEHUE OSHTAJBIIUU
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peaxuuu;
S)IIpousBoaut
pacdeTsl Ha OCHOBE
CIIPAaBOYHBIX JAHHBIX.

3aKoH Brimosinenue 1) O0bsicHsieT
TEPMOJIMHAMUKH. MPAKTUYECKOU (UBUYECKUN CMBICIT
3akoH ['ecca. paboTer Ne3 3akoHa ['ecca;
DHTpOHSI. 2) Ucnonb3yeT 3aK0H
Coboanas I'ecca nnst pacuera
sueprus ['nboca. W3MEHEHUS SHTAJIbITUU
XUMHYECKUX PEAKIIUN;
3)Xapaktepuzyer
SHTPOIIHIO KaK Mepy
Oecriopsi/ika B CUCTEME;
4)Bpruncrnser
SHTPONHUIO 1O
CIPaBOYHBIM JaHHBIM.
CxopocTh 1.3nate u 1)Dopmynupyet
XUMUYECKOU OTpENIETATh MOHSTHE CKOPOCTb
peakuuu, CKOPOCTh XUMHYECKON peaKIlny;
CkopocTb MPOTEKAHUS 2)IIpousBoauT pacyeTsl
XUMHYECKON XUMHYECKON cpeaHen CKOpPOCTH
peakuuu. peakuuu. peaKuuii;
['omorennas 3)Beruncnser cKopocTh
XUMUYECKAs JUIsi TOMOTEHHBIX U
peaxuus. reTepOreHHBIX
I'ereporennas XUMHYECKUX PEAKIUH.
XUMHUYECKast
peakIusi.
Bnusinue ycnoBuii | Beimonnenue 1) [IpumensieT 3akoH
Ha CKOpPOCTh MPAKTUYECKOU JEHUCTBYIOIIUX MACC
XUMHUYECKUX pabotsr Ned JUIA XUMHYECKUX
peakuui. peakuuii;
Karamus. Bousiaue 2)IIpousBoaut

KOHLEHTPaUHUH U
JIaBJICHUs Ha
CKOpOCTb
XUMHYECKHUX
peakuuii. Bnusaue
TEMIIepaTypbl Ha

PpacUYCThbI, UCITIOJIB3Y
3aKOH JIEUCTBYIOIINX
Macc;

3)Pa3bsicHseT BIUsHHE
AJaBJICHUA U
TEeMIIEpaTypbl HA

CKOpOCTb CKOPOCTb XUMHUYECKOU
XUMHUYECKOU peaKkuuu.

peaKkiuu.

Kartanuzatopsl.

HNHruburopsl.

XuMHYECKOe 1.Onpenensate 1)PackpbiBaeT OHATHSA
paBHOBECHE. XUMHUYECKOE oOparumasi  peaxuus,
OO6partumsie paBHOBecHE XUMUYECKOE

peaKkiuu. 00paTHMBIX paBHOBECHUE;
XHUMHYECKOE XUMHUYECKHUX 2)OOBSCHSIET BIUSHUE
paBHOBECHE. peaKkIusx. pa3nu4HBIX  (paKTOpOB
Koucranra Ha CMeEILEHUE
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paBHOBeECHS.

paBHOBECHS;

Bnusane 3)O0BsCHSIET TPUHITUTT
pa3IUYHBIX Jle-lllarenve-bpayHna;
(bakTopoB Ha Hlloscusier  BAUSHUC
paBHOBECHE. WU3MEHEHUS
[TpuHIMI Jle- TeMnepaTyphbl,
[Tarense-bpayHa. KOHIIEHTpaLUU u
XUMHYECKOE aBJICHUS Ha
paBHOBECHE B XUMHUYECKOE
MPOMBIIITIEHHBIX paBHOBECHE;
Ipoueccax. 5)Cocrasinsiet
BBIPQKEHUSI KOHCTAHTBI
paBHOBECHS;
6)O0BsCHsET
TUHAMUYECKUU
XapakTep XUMHYECKOIo
paBHOBECHS.
UccnenoBanue 1. BeimonHeHne 1)DkcriepuMeHTAIbEHO
BIIUSTHUS MpaKTUYECKOU HCCIIEAYET BIUSHUE
Ppa3IMYHBIX pabotsr Ne5. TeMnepaTyphbl,
¢daxTopoB Ha KOHLIEHTpALUH,
CKOPOCTh JaBJICHUS Ha CKOPOCTh
XUMUYECKHUX XUMUYECKUX PEAKIUN;
peaKIuii. 2) DKCIIepUMEHTAITLHO

MOATBEPIKIACT BIIUSIHHE
TEMIIEpaTyphl HA
CKOPOCTh XUMHUYIECKUX
peaKIunii;

3) DkcnepuMeHTaIbHO
JOKa3bIBaeT BIUSHUE
KOHIIEHTpPAILlUU Ha
CKOPOCTh XUMUYECKUX
peaKuuii;
4HIIpon3BOAUT pacyeThl
1o npaswiry BaHt-
Fodpa;

5) OOBsicHsET
(bu3HUECKUN CMBICTT
MOHATHSA ""SHEPIUs
aKkTUBanuun'.

Teopun Kucior u

1.3HaTe wu3BECTHBIE

l)Paznuyaet KuCIOTH U

OCHOBaHUH. TEOpUU KHUCIOT U | OCHOBAHMS,

Teopus OCHOBAaHUM. 2)DopMynupyer
AppeHnnyca. Teopuro AppeHuyca,
Teopusa  Jlsrouca. JIprouca,reoputo
Teopus bpéncrana-Jloypu;
bpéncrana-Jloypu. 3)Paznuyaer
ONEKTPOIUTHI. ANEKTPOJIUTHI U
HennekTposuThl. HEDJICKTPOJIUTHL
HNonnbie 1.O0BACHITH 1)OnpenensieT HOHHBIE
paBHOBECHS B | yCJIOBUSL ~ MOHHOTO | PaBHOBECHS B
pacTBopax paBHOBECHS B | pacTBOpax
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DJIEKTPOJIUTOB. pacTBopax AJEKTPOJIUTOB;
HNounoe 3JIEKTPOJIUTOB. 2)/loxa3biBaeT
MIPOU3BEJICHUE KaueCTBEHHBIN COCTaB
BOJIBI. pPacTBOpPOB KHUCIIOT,
Bonopoansrit TUAPOKCHUJIOB U COJIEH
MOKa3aTellb. 1o 3HayeHusm pH
pacTBOPOB.
bydepnubie 1.3HaTh u | 1)OOBSICHIET TOHATHUSA
pacTtBopel.PaBHOBE | onpenensaTh OydepHbIe pacTBOPHI;
cue B OyepHbIX Oydepnbie 2)Pazbscuser
pacTBopax. pacTBOPBL. KJIAaCCU(UKALIUIO
Oy(depHBIX pacTBOPOB;
3)O0BscHSET YCIOBUS
COXpPaHEHHUS
paBHOBECHS B
OydepHBIX pacTBOpax.
Paznen 4. Oo6mas 1.XapakrepusoBatrs | 1)Ha3biBaet
XuMHA BOKPYT XapaKTepUCTHKA 0COOEHHOCTH 0COOCHHOCTH CTPOCHHUS
HaC METAJIJIOB U CTPOCHHS METAJUIOB | METAIJIOB U
HEMETAaJJIOB. U HEMETAJUIOB. HEMETAIJIOB;
2)OnuchIBacT
Xumus 3emian O0COOEHHOCTH CTPOCHUS
paauyca, SHEPTUU
MOHM3AIMH, CPOJICTBA K
ANEKTPOHY,
KPUCTAITNYECKUX
PELIETOK;
3)O0BscHseT
3aKOHOMEPHOCTH
U3MEHECHUS CBOICTB
METaJIJIOB U
HEMETAIZIOB M HX
COETUHEHUN B

[IEPUOJAX U TpyIIax.

Onementsl 17 (7A)
TPYIIIIHL.
Tanmorensl,
3aKOHOMEPHOCTH
M3MEHECHUS
CBOICTB
rajoreHOB,
MIpUMEHEHHE.

1.3HaTh
3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
rajoreHoB B IPYIIIE.

1) XapakTepusyer
pacrosoxxeHue
rajJjioreHoB B
MEPUONYECKOMN
CUCTEME;
2)OmnpenensieT CTENeHb
OKUCJICHUS,
ANEKTPOOTPHUIATENEHOC
Tb, OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIbHbBIE
CBOICTBa I'aJIOT€HOB;
3)Xapaktepusyer
raJOreHbI no
bU3nIeCKUM
CBOKCTBaM u
XUMHYECKUM
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CBOICTBaM;
4)PackpriBaeT
3aKOHOMEPHOCTH
H3MCHCHUS CBOICTB
TaJIOTEHOB B TPYIIIIE;
S)IIpoBoaut
KaueCTBEHHBIC PEaKIINU
Ha XJIOpHA-, OpoMuU-,

HoOumI-, HOHBI;
6)O0BsCHsET
OMOJIOTUYECKYIO  POJIb
Woja B OpraHu3Me
YyeJIoBeKa,
BO3HUKHOBEHHE

OoJie3HeN, CBSI3aHHBIX C
nedunmuToM Hoaa.

Nsyuenue cpoiicts | 1. Brimonnenue | 1)3kcnepuMeHTaIbBHO

rajoreHoB U | IPaKTHYECKON HcclienyeT CBOICTBA

olpezeeHue paboTer Neb. raJIOr€HOB;

rajoreHu-uOHOB B 2)OKCTIEpUMEHTAIBHO

BOJIHOM pacTBOPE. MOATBEPKIAET
KaueCTBEHHbIE pEaKIIUU
raJloreHUA-UOHbI B
BOJIHOM PacTBOPE;
3)CocraBisieT TJ1aH
JKCIIEPUMEHTA 1o
OTMPEICTICHUIO
aHMOHOB;

Onementsl 2 (ITA) | 1.XapakrepuzoBats | 1)O0bscHsET

TPYIIIIHL. sanementel 2 (IIA) | 3akoHOMEpHOCTH

duznyeckue TPYIIIBI W3MCHCHHUS

CBOICTBA MePUOINYECKOMN (hU3UIECKUX CBOMCTB

sanemenToB 2 (II) CHUCTEMBI. anemeHToB 2 (11A)

TPYIIIBL TPy

XHUMHYECKUE 2)Cocrasisier

CBOICTBa YpaBHEHHUS )KECTKOCTH

sanemenToB 2 (II)
rpynnbl. I Ipupoasbl
€ KapOOHAaTHI.

BOJIBI U CITOCOOBI €€
YCTpaHCHHUS;

3) PackpriBaer
MIPUMEHCHHE
BaXKHEHUIITUX
COETMHEHUH IEJIOYHO-
3E€MEIIbHBIX METAJIOB;
4)O0BscHIET
OMOJIOTUYECKYIO POJIb
COCTUHEHUN KAILIUA U
MarHus;

5)CocraBisieT
YpaBHEHUs pEaKLtii,
XapaKTEPHU3YIOINe
OCHOBHBIE CBOMCTBA
KaJbIUs, MarHUsI U UX
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BaKHEUIITNX

COCTUHEHUN.
Pewenne 1 .BeinosiHeHue 1)OxcneprMeHTanbHO
SKCIEPUMEHTAIbH | MPAKTHYECKON JIOKa3bIBA€T CBOMCTBA
bIX 3a7a4. pabotbr Ne7. MEIH UIUHKA;

2)IKCepUMEHTATbHBIM
MyTeM MOJIy4aeT
ruapokcuabl meau(Il) n
I[UHKA,;

3)Uccnenyer
KaueCTBEHHBIC PEaKIINU

Ha HOHBI KaJbIuUs
(oxpammuBaHue
TJIAMEHH );
4)Pacno3naer VOHBI
Cu2+,
Zn2+.
OnemeHTsl 14 1.3narp 1)OnuceiBaeT
(IVA) 3aKOHOMEPHOCTHU busznueckue u
rpynnsl.VI3MeHeHn | u3MeHeHus XUMHYECKHE CBOMCTBA
€ CBOMCTB du3nueckux u yriepoaa, KpeMHUsS U
3JIEMEHTOB XUMHYECKHUX UX COCIMHEHU;
14(IVA) rpynmsl. CBOWCTB 3J1eMeHTOB | 2) OOBsCcHsET
XUMHYECKUE 14 (IVA) rpynmsbt. KaueCTBCHHBIC PEAKIIHH
CBOICTBa Ha KapOOHAaT-, CUJTUKAT-
3JIeMEeHTOB 14 HOHEIL,
(IVA) rpynmer u ux 3)OnpenensieT creneHb
COCTUHEHUN. OKHCJICHUA
COCIMHECHUM.
Dopmbl 1. 3HaTh hopmbI 1)OnuceiBaeT
HAXO0XKJICHUS B HAX0XKJICHUS B HAXO0XJICHUE
npupojie u MPUPOJIE U CIIOCOOBI | DIIEMEHTOB B MPUPO/IE,
CTHOCOOBI MOJTy4EHUsI IPOCTBIX | PACIIPOCTPAHCHUH U
MOJTy4eHUs BEIIECTB JIEMEHTOB | IPUMEHEHUHU POCTHIX

IMMPOCTBIX BCHICCTB.

14 (IVA) rpynmsl

BEILIECTB 3JIEMEHTOB 14
(IVA) rpymmsr;
2)Onpenenser
TE€HETUYECKYIO CBSI3b
yepe3 HalucaHue

XUMHUYECKHUX
YPaBHEHHUH.

Ctpoenue u 1.3nate ctpoenne u | 1) [losicHseT HU3KYIO

CBOICTBa CBOMCTBA MOJICKYJIBl | XUMHUYECKYIO

MOJIEKYJIBI a30Ta U
ammuaka.Ocobend
OCTH CTPOEHUS U
CBOMCTBaA
MOJIEKYJIBI a30Ta.
AMMHaK u coym
aMMOHHUS.

a30Ta 1 aMMHakKa.

aKTUBHOCTH a30Ta Ha
OCHOBE CTPOCHUS
MOJIEKYJIbL;
2)CocraBisieT
YpaBHEHUS pEaKIUid,
XapaKTePU3YIOIINX
MOJIy4eHUE U
XUMHYECKHE CBOMCTBA
ra3000pa3HOro
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aMMHaKa 1 €ro BOJHOIO
pacTBopa;

3) OnuceiBaeT
CITOCOOBI
MIPOMBILUIEHHOTO
MPOU3BOJCTBA AMMHUAKA
M a30THOM KHUCIOTHI U
OTpACII NPUMEHEHMUSI.

[IpombinenHoe 1.PackpsbITh 1) OnuceiBaer
MIPOU3BOJICTBO TEXHOJIOTHIO BIIUSIHUE a30THBIX
a30THBIX IPOMBIIIJICHHOTO ynoOpeHuii Ha
ya00peHuit. IIPOU3BOJICTBA pacTeHus;
[IpompinenHoe a30THBIX ya00peHuil. | 2)OnuceBaer
MIPOU3BOJICTBO MIPOMBIIIIJIEHHOE
a30THBIX MIPOU3BOJICTBO A30THBIX
yAOOpeHUA. yaoOpeHui.
KoHTakTHBIH 1.PackpsITh 1) OGocHOBBIBAET
CHocOo0 MOIy4YeHUs! | KOHTAKTHBIN CIIOCO0 | 3HAUEHHUE CEPHOM
CepHOH MOJYYEHUSI CEPHOM | KMCJIOTBI JJIs
KUACITOTHL. KOHTAaKTH | KUCIIOTBHI. MPOMBIIIICHHOCTH
Bl CTTIOCO0 2) O0OBsACHsIET

MIOJIyYEHUS CEPHOU
KHCJIOTBI.

KOHTAKTHBIN MPOLIECC
MIPOMBILIEHHOTO
IIPOU3BOJCTBA CEPHOU
KHUCJIOTHI;

3) CpaBHuUBaeT
CBOMCTBA
pa3baBieHHON U
KOHIEHTPUPOBAHHOM
CEpPHOM KHUCJIOTBHI.

DKOJI0TUIECKOE
BO3JICHCTBUE
OKCHIOB a30Ta 1
HUTPAaTOB H
JIMOKCHUJA CEPBI HA
OKPY’KaOIIYIO
cpeny. Bpeanoe
BO3JICHCTBHE HA
OKPYXaIOIIY 0
cpeny OKCUIOB
a3oTa, HUTPATOB U
JMOKCUJIA CEPBI.

Beinonnenue
MPAKTUYECKOU
pabotsr Ne§

1)Ananmu3upyer
BO3JCHCTBHE OKCHIOB
azoTta Ha aTMocdepy,
HUTPATOB Ha MMOYBY U
BOJIHBIE PECYPCHI;
2)O0BsCHSET POIb
JTMOKCHUJIA CEPHI Ha
¢dbopmupoBaHue
KHUCJIOTHBIX JTOXIEH 1
UX BO3JCHCTBHE HA
OKPY’KaIOIIYIO Cpeny;
3) OnuceiBaeT
oOpa3zoBaHHe TUOKCHIA
CephI MPU TOPCHUH
CEpOCOoACPIKAIIETO
HCKOIIAaeMOI'0 TOILIMBA;
4)PackpbIBaeT BpeaHOE
BO3JCHCTBHE Ha
OKPY’KaIOIIYIO CPEdy
OKCHJIOB a30Ta,
HUTPATOB M TMOKCHIA
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Cephl,
S)Ipemmaraer myTu
pereHust mpooIeMbl
YMEHBIICHUS
BO3JEHCTBUSA
COEIMHEHUH a30Ta U
docdopa Ha
OKPYKAIOIIYIO CPeLy.

ITonyuenue
METaJJIOB U
CILJIAaBOB.
Merannyprus.
CrocoObI
MOJTy4YEeHUS
METAaJIJIOB.
Cmnasel. CocTas,
CBOICTBA.

1.3HaTH CIIOCOOBI
Oy YCHHUS
METAJIJIOB U
CILJIaBOB.

1) Ha3eiBaer
MECTOPOXKICHUS MEJIH,
[IMHKA, )KeJie3a, XpoMa
U UX COCIUHEHUN B
Kazaxcrane;

2) OOBscHsET
CBOKCTBA U
MpUMEHEHUE MM,
[IMHKA, XpOMa U UX
BOKHEHIINX
COCIMHECHM;
3)OnuceiBaeT
MIPUMECHECHUE
QTIOMHUHUS U €T0
CILIaBOB;

4)O0bscHSIET
KOPPO3HI0, TPUYHHEI €€
BO3HHUKHOBEHHUS U
HEraTUBHOE BJIHSHHE Ha
CPOK SKCILTyaTaluu
METAITUIECKIX
KOHCTPYKIIH;

5) PackpsiBaer
CIIOCOOBI MOTyYCHUS
METaJIJIOB B
MIPOMBIIIJICHHOCTH;

6) ITosicHsteT cocTaBsl
Ba)KHEHIIIHX CIIJIaBOB,
MIPUMEHSIEMbIX B HayKe,
TEXHHKE U B OBITY:
YyT'yH, CTallb, JIATYHb,
OpoH3a, MEeNbXHOD,
Aropalb,
7)OnuchIBacT CriocoObl
MOJy4YEeHUS U CBOMCTBA
9yT'yHa U CTaJIH.

[IpousBoacTBO
YyryHa U CTaJIH.
[IpounsBoacreo
YyyryHa.
TexHonorus
mporecca.
[IpounsBoacreo
ctanu. CiocoOsbl

1.YCcBOUTB OCHOBEI
TEXHOJIOTHH U
MIPOU3BOJICTBA
MOJTyYCHUS IyTYHA U
craiu

1)Ha3biBaer
XUMUYECKHE U
TEXHOJIOTHYECKHE
IPOLIECCHI,
IIPOUCXOJAINE NTPH
MOJIyYEHHUHU YyTyHa;
2)XapakTepusyer
UCXOJHBIE MaTEPUAJIbI
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MOJIyYCHUA CTAJIN.

JJIA TTIOJTYYCHUA CTallu,
3)O0BscHseT
0COOCHHOCTH
nepepaboTKH YyTyHa B
CTalb.

OO6mmas 1.XapkTepuzoBaTh 1)PackpeiBaeT moHITHE
XapaKTepUCTHKA MIEPEXO/IHBIC U CBOWCTBA
MEPEXOTHBIX MeETaJLJIbL. MEPEXOIHBIX METAIIJIOB;
METaJlIOB. 2)PackpbIBaeT
buonoruueckas OHMOJIOTMYECKYIO POJIb
POJTb IEPEXOTHBIX MIEPEXOTHBIX METAJIJIOB.
METaJIJIOB.
CaoiicTBa
NEPEXOTHBIX
METAJIJIOB.
Komrmiekcubie 1. 3HaTh 1)OO0BsCHSIET TIOHATHE
COCMHEHUS. KOMIUICKCHBIC BHYTpPCHHSS
BuyTpennss COETMHEHMUSI. KOOpIUHAIIOHHAS
KOOpJAMHAIIMOHHAS cdepa, BHEITHSISA
cdepa. Buemrnss KOOpIUHAIIOHHAS
KOOpJAMHAIIMOHHAS chepa;
chepa. 2)Pa3bscHIET TEpMUHBI
KOMIUIEKCOOOpa3oBaren
b, JINTAH/IA,
KOOPIUHAIIMOHHOTO
qucia.
Hayunsie 1.3HaTh OCHOBHBIE D)Ilepeuncnser
MPUHIIMIIBI Hay4YHbIE€ IPUHIMIIBI | OCHOBHBIE IPUHITUIIBI
XUMHUYECKOTO XUMHUYECKOTO XUMHYECKOTO
MIPOU3BO/ICTBA. IIPOU3BO/ICTBA. MIPOU3BO/ICTBA;
2)OnuchIBacT
MaTepuabl,
MO/IBEPraroIIuecs
BTOPUYHOU
nepepadboTKe;
3)Pa3bscHseT 3HAaUCHUE
HEMPEPHIBHOCTH
XUMHYECKOT0
IPOU3BOJICTBA.
[IpoGnembl oxpanbl | 1.3HaTh MpoOOIEMBI I)IIporaozupyer
OKpY’Karomien OXpaHBI IKOJIOTHYECKUE
Cpe.bl IpU OKpY arolieu cpesbl | mpoOsieMbl B
IIPOM3BOJICTBE IIPH POU3BOJICTBE Pa3IUYHBIX OTPACIISIX
METaJIJIOB. METaJIJIOB. XUMHYECKON
Jerpananus MIPOMBIIIIJICHHOCTH
3eMeb. Kazaxcrana;
3arps3HUTENN 2) PackpsiBaet
BO3/IyXa. 9KOJIOTHYECKHE
[IpomebInieHHBIC MPOOIEMBI XUMUYIECKUX
CTOKH. MIPOU3BOJICTB
Kazaxcrana;

3) OneHuBaeT
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BO3JIEHCTBUE OTXOJI0B
XUMHYECKOTO 1
METaJUTyprHYECKOTO
MIPOU3BOJICTB Ha
OKpYKaIOIIyIO CpELy;
Hllpennaraer myTu
pereHust mpooJIeMbl
Jerpajaluuu 3eMedb,
3arpsA3HUTEIICH
BO3/IyXa,
MIPOMBIIIITICHHBIX
CTOKOB;

5) OObBscHsET
OMOJIOTHYECKYIO POJIh
METAJLJIOB U
HEMETAJIJIOB B
KHU3ZHEICATCIILHOCTH
KUBBIX OPTaHU3MOB.

12 nmpuHIUIOB 1.31ate 12 1) HazpiBaeT u
«3€JICHON XUMUW». | MPUHIUIIOB 00bsacHseT12
3arpsi3HeHUE «3eeHON XUMHUWY. IIPUHLMIIOB "3eIeHoN
atMocdepsl, XUMUN";
rupocdepsl, 2)[lepeuncaser
TUTOCHEPHI. HMCTOYHUKHU
Pa3pymenue 3arpsA3HEeHUs
030HOBOTO CJIOSI aTMocgepsl,
3emiu. ruzpocdepsl U
['moGanpHOE nuTochepsr;
MIOTEIUICHUE. 3)IIpennaraer mytu
penieHus TI00aTbHBIX
9KOJIOTUYECKUX
npo0em;
4) OOBsCHSCT
npobaemy
"MapHUKOBOTO
spdexra" u
pa3pylIeHus: 030HOBOTO
CJ10s1.
Yraepoa u ero Beenenue B 1.3HaTh OCHOBBI 1) Otnuyaer
coeJUHEeHH OpraHUYECKYIO OpraHUYecKOi OpraHuyecKue
xuMui0. CocTaB M1 | XUMHH BEILIECTBA OT
CTPYKTypa HEOpPraHUYECKHUX;
OPraHUYeCKHUX 2) OnucoiBaeT
BenlecTs. Teopus ruOpuAN3aIIIo
A.M. Bytneposa. yriaepoja B
YIJIEBOIOPOAAX;

3) OOBscHsET
0COOEHHOCTH CTPOEHUS
aToMa yriepona u
CIOCOOHOCTh
o6pazoBeiBath -C-C
CBSI3H,
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4)Ha3piBaeT OCHOBHBIE
MOJIOXKEHUS TEOPUHU
A.M. Bytneposa;
5)Paznuyaer
AMITUPUYECKYIO,
MOJIEKYJISIPHYIO,
CTPYKTYPHYIO U
MIPOCTPAHCTBEHHYIO
bopmybl
YIJIEBOI0POJIOB;
6)Ha3zbpiBaeT BUIbI
M30MEPHH.

2.3HaTh COCTaB U
CTPYKTYpPY
OpraHUYECKUX
BEILIECTB.

1)CocraBnsieT
(hopMyJITBI ©30MEPOB;

2)PackpbiBaeT
CTPYKTYpY U pOIIb
paJUKaJIOB B )KU3HU
KHUBBIX OPraHU3MOB
3) Ilosicusier
dhopmupoBaHue
TOMOJIOTHYECKUX
PAIOB;

4 ) HazpiBaeT paznuuue
U CXOJICTBO CBOVICTB
TOMOJIOTOB;

5) CocraBmnser
CTPYKTYpPHBIE (hOpMYJIbI
COETUHEHUHN U
HA3BIBAET X TI0
HOMEHKJIaType
NIOITAK (IUPAC-
MEKTYHApOIHBIN COIO3
TEOPETUYECKON U
MIPUKIIATHON XUMHUH).

Knaccudukamms
OpPTaHUYECKHUX
BEIIECTB.
OcHOBHbIE
(GyHKIIMOHATBLHBIE
TPYNIBI B
OpraHUYECKUX
COCTUHEHUSX.
Howmenknarypa.

1.YcBouts
KJIaccu(pUKaIUIo
OpPTraHMYEeCKUX
BEIIIECTB.

1) OnnceiBaet
CTPOECHHE
(YHKIIMOHAIIBHBIX
Tpynn CIIUPTOB,
aJIbJIETUJI0B U KETOHOB,
KapOOHOBBIX KUCIIOT,
3(upoB;

2) PackpeiBaer
3HaYEHUE
OpPraHUYECKUX
COETMHEHUHN B )KU3HU
YeNOBEKa;
3)PackpriBaeT BKJIaa
Ka3aXCTaHCKHUX YUCHBIX
B pa3BUTHE
OPraHN4YeCKOr XMMHUH.

[IpenenpHbIC

1.3HaTh

1)Ha3piBaeT mpoOayKTHI
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YIJIEBOJAOPOBIL.
AnKaHBI.
T"omonornueckmi
pan.
Howmenkiarypa u
U30MEpHs,

CBOMCTBA aJIKaHOB.

[uknoankaHsl.

npezesibHbIC
YTJIEBOJOPO/IBI.

CTOpaHUS aJTKaHOB H
OLICHUBAET UX BIUSHUE
Ha OKPY’KaIOIIYIO
cpeny;

2)Onpenensier
MOJIEKYJISIPHY IO
(dbopMyIy BemiecTna o
JaHHBIM IPOAYKTaM
CropaHusi;

3)Haxoaut
MPOCTEUIIINE U
MOJIEKYJISIPHbIE
bopmybl
OpPraHUYECKUX BEILECTB
10 MAacCOBBIM JIOJISIM
AJIEMEHTOB U
OTHOCHUTEIIbHOU
IJIOTHOCTH WX MapOB;

4 )XapakTepu3yeT
TOMOJIOTUYECKUU P,
CTpOCHHE, XUMHUUECKHE
U QpU3nIecKue
CBOMICTBA
[IUKIIOATKAHOB;
5)CocraBinser
CTPYKTYpPHBIE (hOPMYJIbI
1 (HOpMYJIIBI H30MEPOB,
Ha3bIBAET BEIIECTBA TI0
HOMEHKJIaType
NIOITAK (IUPAC-
MEKTYHApOIHBIN COI03
TEOPETUYECKON U
MIPUKJIATHON XUMHUH).

HenpenenbHbie
YIJIEBOJAOPOBI.
AJKeHBbI, COCTaB,
CTPpYKTYypa,
TOMOJIOTH U
H30MEPBHI.
duznueckue u
XHUMHYCCKHE
CBOMCTBA aJIKEHOB.

1.3HaTh
HeTpeaeIbHbIC
YIJIEBOJOPO/BI.

1)CocramsieT
TOMOJIOTHUYECKUH PST
HeMnpeIeTbHBIX
YIJIEBOI0OPO/IOB;
2)O0BICHSIET CTPOCHUE,
dbuzmveckue u
XUMHYECKHE CBOMCTBA
HemnpeneabHbIX
YTJIEBOIOPOJIOB;
3)PackpriBaeT

CIOCOOBI MX
MOJTy4EHUSs;
4)O0BsCcHSIET
KaueCTBEHHbBIE PEAKIIUI
Ha aJIKCHBI
(HEeHACBIIIIEHHOCTH );
5)CocraBisieT
CTPYKTypHBIE (pOpMyIIbI
QJIKCHOB.
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Peakius
MOJTMMEPU3AITUH.
[IpounsBoacTeo
noymaTHiIeHa. Peak
LIMOHHAS
CIIOCOOHOCTH
aJIKCHOB.
[Ipumenenue.

1.XapakTepuszoBarb
peaxiuu
HOJIMMEPU3ALUH U
IIPOM3BOJICTBO
MOJINITUIICHA.

1) CocraBnsier peakuuu
MOJINMEPU3ALTHT
(monmuATHUIIEH,
MIOJIUTIPOTIUJICH,
MTOJIMBUHUIIXJIOPHI);
2) Paznuyaet moHsTHS
"MoHOMED",
"3]1eMEHTapHOE 3BEHO",
"onuromep",
"monumep", "cTeneHn
nonumepuszanuu';
3)CocraBisier
YPaBHEHHE PEAKITUU
MOJIMMEPU3ALUH U
MTOJIMKOHICHCAIIHH;
4)HaspiBaet obnactu
MIPUMECHCHHUS
MOJIMATHIICHA U IPYTHX
MIOJINMEPOB.

CocraBnenune
MOJEJIEH MOJIEKYJI
OpPraHMYECKHUX
BEIECTB.

1.Beimonxenue
MPAKTUYECKOU
pabotsr Ne9.

1)13roraBiuBaeT
MO/JIENIb MOJIEKYJT
OpTraHUYECKUX
BEIIIECTB,;
2)Omnpenensier
MacCOBYIO JIOJIIO
yriepoja u KHCIopoaa
B MOJIEKYJIe
OpPTraHUYeCcKOTO
BEIIIECTBA;
3)CocraBisieT
CTPYKTYpHBIE (hOPMYJIBI
BEIIICCTB.

KauyectBeHHbBIE
peakiuu Ha
HEHACHIIIIEHHOCTD
CBSI3H.

1.BrimoHeHue
MPAKTUYECKOU
paboter NelO.

1)OkcnepumeHTaNBHO
MTOATBEPIKIAET
KaueCTBEHHYIO
pEaKUrIO Ha JTBOMHYIO

CBSI3b;
2)CocraBusier
YPaBHEHHE PEAKITUU
XapaKTEPHU3YIOILYIO
XUMHUYECKHE CBOMCTBA;
3) [emaet BBIBOJIBI 1O
pe3yibTaram
BBITIOJTHCHHOU PaOOTHI.

AnKagueHbl.
Kayuyk u pe3una.
AJNKUHBL
Anetnined. Bximan

1. 3gare
alIKaJIreHaM U
AIKAHAM.

1)O0BsicHsIET CTpOCHHUE,
CBOICTBA aJIKaIUECHOB U
QJIKHOB;

2)O0BACHSIET CBOMCTBA

Ka3aKCTaHCKUX aJIKaINE€HOB U AJIKUHOB
YYEHBIX B Pa3BUTHE Ha OCHOBE UX
OpraHUYeCKOn CTPOCHUS,

XUMUH. 3) Cobupaet
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IapOCTEP>KHEBBIE
MOJIETH MPOTYKTOB
peakuumn
MOJIMMEPHU3ALT
JTMEHOB (M30TpEH);
4)CocraBmusier
TOMOJIOTUYECKUH P
aJIKaJIueHOB U
QJIKUHOB.

Coenunenusa
apOMAaTUYECKOTO
pana. CtpoeHue
MOJIEKYJIBI O€H3011a
1 €r0 TOMOJIOTOB.
XuMHyeckue
CBoOIicTBa OeH307a
1 €T0 T'OMOJIOTOB.

1. Xapaktepu3oBarb
COCIUHCHUA
apoOMaTHYECKOI0
pana.

1) O0OBscHsIET
CTPYKTYPY MOJEKYJIbI
0OeH30J1a C HO3UIINH
JeNIOKaTN3aIuu
3JIEKTPOHOB;

2) OnuceiBaeT
CBOWCTBA, XapaKTEPHbIC
JUTs OE€H30J1a U €70
TOMOJIOTOB;

3) CocraBinser peakuun
MoJTyueHus: OeH3071a 1
€ro TOMOJIOTOB;
4)O0BscHIET
npUMeHeHHe OeH30I1a B
OpPraHUYECKOM CHHTE3E.

I'eTeponuknnuecku
€ COCINHEHMUS.

1.XapakTepuszoBarb
reTepOLUKINYECKHE
COCIMHEHUS.

1)PackpeiBaer
CTPYKTYPY  MOJIEKYJIbI
reTePOLUKINYECKUX
COeIMHEHNM;
2)HasbiBaeT
HOMEHKJIATypy u
HU30MEPUI0
reTePOLUKINYECKUX
COCIMHEHU;
3)PackpriBaeT
00lacTh  MPUMEHEHUs
reTePOLUKINYECKUX
COCIMHECHUM.

Uctounuku
YTIIEBOIOPO/IOB.
Hedrs.
[TepepaboTka
He(pTEPOAYKTOB.

1.3HaTh HCTOYHUKHU
YIJIEBOJOPOIOB.

2. 3HaTh 3HAYEHUE
HeTH 1

1) PackpriBaeT
HCIOJIb30BaHUE
YIIEPOACOAEPKAIINX
COEAMHEHHH B KQUECTBE
TOILIMBA
2)Onpenenser no kapre
MECTOPOKICHUS YIJIA,
HE(PTH U TPUPOJTHOTO
raza B Kazaxcrane;
3)OnuceiBaet mpouecc
TOOBIYH U TIEPETOHKHU
chIpoil HedTH.

1) Ilepeuncnsier
00J1aCTH TPUMEHEHUS
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HEPTETPOYKTOB.

MPOJIYKTOB MEPETOHKHU
CBIpOi1 HETH;
2)O0BsACHICT
OTPaHUYEHHOCTh
3aracoB UCKOIaeMOT0
TOIUJINBA;

3) OG0CHOBBIBACT
MPUYUHBI 3aTPS3HEHUS
OKpYKaroIEe Cpelbl U
€ro BO3IEHUCTBHUE Ha
KJIMMaT.

ras.
u

[Tpuponansiit
[TonyTHBIE
He(TSHBIC Ta3bI.

1. Xapaktepu3oBarhb

IIPUPOIHBII ras,
MOITYTHBIE

He(TSAHBIC Ta3bl, KaK
UCTOYHUKU

TEIUIOBOW SHEPTUH.

1)O0BsacHseT
MIPOUCXOKICHUE
MOMYTHBIX  HE(TAHBIX
Y IPUPOJTHOTO Ta30B;
2)Ha3piBaeT cocTaB u
MIPUMECHEHUE
MIPUPOIHOTO,

MOy THOTO
He(TSIHOTO Ta30B;
3)CocraBisieT
ypaBHEHUS
XUMUYECKUX PEAKLIUN.

VYroms. 1.3HaTh 1)Ha3siBaeT obOmacTu
KokcoBanue MIPOUCXOXKICHUE MIPUMECHCHHUS
KaMEHHOTO YTJISL. KaMEHHOTO YIS U | yIiepoacoAepKaiinux
rpowuecc COCIMHEHUH B Ka4eCTBE
KOKCOBaHHUSI. TOILINBA,
2)O0BsCHSIET Tpolecc
KOKCOBaHUsI KAMEHHOTO
YIS
3) Onpenensier 1o
KapTe MECTOPOKICHUS
yriis, HepTr u
MPUPOJIHOTO Tasa B
Kazaxcrane.
l'anorenoankansl. 1.YcBouts 1)O0BsCHSIET BaX)HOCTh
[Tonyuenue MEXaHHM3M PpEAKIUN | TaJIOTEHOATKaHOB ISl
TaJIOTCHOANIKAHOB. | TIOJTYYEHUS OpPICHHTE3Q,
rajoreHOAIKAHOB. 2)IlepeuncisieT METOBI
MOJTyICHUS
raJloreHOANKaHOB;
3)O0BsCHICT BIUSHUC
rajJloreHOAJIKaHOB ~ Ha
OKPY’KaIOIIYIO CPENy.
Peakinmu 1.YcBoute peaknuu | 1) OOBsCHSAET 3HAUYCHHE
HYKJICO(pUITBHOTO HYKJICO(pUITBHOTO HYKJICO(PHUIIBHOTO
3aMelIeHUs U | 3aMeLIeHUs U | 3aMeUIeHUs
DIIMMUHUPOBAHUS | SJTMMUHHPOBAHUS raJIOTeHOANIKAHOB;
raJIOr€HOAIKAHOB. | TaJIOTEHOATKAHOB. 2)[laeT  ompeneneHue
Mexanuszm peakuuu
peakuui ANUMHUHHAPOBAHHSL.
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HYKJICO(pUITBHOTO

3aMelIeHHUS.
Peaknunu

SIMUMUHUPOBAHUS

(oTHICTIIICHUS ).

Mexanuzm

peaKIuu.

Kucnopoaconepxa | 1. 3Hath I)Ilepeuncnser

[IFe OpPTaHUYECKHUE | KUCIOPOACOAEPKAIL | CIIOCOOBI MOMYYCHHS U
COETUHEHMUSI. ue OpraHuvyecKue o0jacTd  TpUMEHEHUs
CrupTsl COCTMHEHUS, CIIUPTOB;
OJIHOATOMHEIE, OJIHOATOMHEIE, 2)PackpsiBaeT
MHOTOQTOMHBIE. MHOTOaTOMHBIC TOKCUYHBIE  JCUCTBUSA
Knaccudukanuus u | cnupThl. CIUPTOB Ha OpraHU3M
XUMHUYECKHE YeNIOBEKa;

CBOMCTBA CITUPTOB. 3)CocraBinser
[IpomernenHoe CTPYKTypHBIE (hOpMYIIBI
MIPOU3BOJICTBO CIHUPTOB U HA3BIBAET UX

9TUJIOBOT'O CIIMPTA.

o HOMEHKJIAType
NIOITAK (IUPAC-
MEKTYHAPOAHBIN COH03
TEOPETUYECKOM u
MPUKIATHON  XHUMHH);
4)Knaccupunupyer u

COCTaBISICT  (POPMYIIBI
M30MEPOB.
PactBOopuMoOCTB 1.Beinmonuenue I)Cocrasnsier
CIIUPTOB B BOJIE, MPAKTUYECKOU YpaBHEHUS pEaKIUid,
rOpeHue crupToB, | padoter Nell. XapakTepU3UPYIOIIHE
KauyeCTBEHHbIE XUMHYECKHE CBOWCTBA
peakiuu Ha CIIUPTOB;
OJIHOATOMHBIE U 2)IIpoBoaut
MHOT'OaTOMHBIE KaueCTBEHHBIE PEAKIIUU
CIIUPTHI Ha OJHOATOMHBIE U
MHOT'0aTOMHBIE
CIUPTHI;
3)IpencraBnsier
pe3ynbTar 1o

BBHITIOJTHEHHOU paboTe

®enounbl. CTpoeHue
Y CBOMCTBA
¢dbeHomnoB.

1.3uate QeHounbl, ux
CTPOCHHE U
CBOMCTBA.

1)HaspiBaeT criocoObt
nmoy4yeHus: (HeHOJIOB;
2)CocraBiser
YpaBHEHUS pEaKIUid,
XapaKkTepU3UPYIOIINe
XUMHUYECKHE CBOMCTBA
¢beHooB;

3)HazwiBaeT ob6nacTu
npuMeHeHHs (EeHOJIOB.

KapGonunpHbie
COETUHEHMUS.
ANLnerunel u

1.3HaTh anbaeruanl
U KETOHBI.

1) CocraBnsier

CTPYKTYpHBIE (hOPMYJIBI
aJIB/ICTH/IOB M KETOHOB,
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keToHbl.CTpoeHne
¥ HOMEHKJIaTypa

HA3BIBATh UX 10
HOMEHKJIaType

KapOOHUIIbHBIX NIOITAK (IUPAC-
COCTUHEHUN. MEKIYHApOIHBIN COIO3
[Tonyuenue u TEOPETUYECKOU U
CBOICTBA MPUKIIATHON XUMHH ),
aJbJETUI0B U 2)CocraBinsieT
KETOHOB. ypaBHEHHMSI peakuuit
MOJTyYCHHUS AJIbJIETUIOB
1 KETOHOB;
3)HazbIBaeT NpoayKThl
OKHCJICHUS U
BOCCTAQHOBJICHUS
QJIbJICTHJI0OB ¥ KETOHOB.
KapbonoBsie 1.3nate kapoonoBsie | 1) CocraBiser
KHUCIIOTBI. KHUCIIOTBI. CTPYKTypHBIE (pOpMyIIbI
Crpoenue u KapOOHOBBIX KHCIIOT U
HOMEHKJIaTypa Ha3bIBAET UX IO
KapOOHOBBIX MEX1yHapOAHON
KHCJIOT. HOMEHKJIaType
[Tonyuenue u 2)O0BscHSET
CBOMCTBa (dbu3MYecCKue CBOWMCTBA
KapOOHOBBIX U CHOCOOBI MOJYYCHHS
KHCJIOT. KapOOHOBBIX  KHUCJOT;
3)3anuceiBaer
YpPaBHEHHUS  pEaKIHi,
XapaKTepU3YIOIIUX
XUMHUYECKHE CBOMCTBA
KapOOHOBBIX  KHCJOT;
4)HazpiBaeTr  obmactu
MIPUMECHCHHUS
KapOOHOBBIX KHCIIOT.
[Tonyuyenue u 1.Beinmonuenue I)CocraBnsier

U3y4eHUe
XUMHWYCCKHUX
CBOWCTB YKCYCHOM
KHCJIOTHI.

MPAKTUYECKOU
paboter Nel2.

YpaBHEHUs peaKIU
IIOJIyYEHUS YKCYCHOMN
KHUCJIOTHI;

2)IIpoBogut
KaueCTBEHHbBIC PEAKIINHI
XUMHYECKHUX CBOWCTB
YKCYCHOM KHCJIOTHI;
3)Jlenaet BBIBOMBI 11O
BBITIOJITHCHHOU padoTe.

CrnoxHble 3¢Upbl 1
MbLIa. JKupsI.

1.3HaTh  CIOXHBIE
3bupbl U  MbLIA,
KUPBIL.

1)CocraBisieT
CTPYKTypHBIE (pOpMyIIbI
3(UPOB U HA3BIBAET UX
10 MEXKTyHapOAHOM
HOMEHKJIATYPE;
2)CocraBmsieT
YPaBHEHUs peaKIuil
MOJIy4YEHHUS MTPOCTHIX U
CIIO’KHBIX 3()UPOB;
3)OnwuchIBaeT COCTaB 1
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CTPOEHUE KUPOB;
4) OnmuchiBaeT
(YHKINHU )KHUPOB;
S)IIpoBoaut
KayeCTBEHHYIO
PEAKIIMIO Ha )KUPBI;
6)Ha3bpIBaeT NpoayKThI
THJIPOJIN3A U OMBIICHUS
KHPOB.

Mpbina u
CHHTCTHUYCCKUC
MOJIOIIHE
cpenctBa.Cocras,
CBOMCTBA MblJIa U
CHHTETHYECKUX
MOIOIITUX CPEICTB
(CMO).
[IpousBoacTBO
MBLIIa U
CHHTETHYECKUX
MOIOIIUX CPEJCTB
(CMCO).

1.3HaTh cocTaB
MbLJIa U
CHHTETHYECKUX
MOIOIIUX CPEJCTB.

1) OnuceiBaeT crocoObl
MOJTyYEHUsT MbLJa,
CUHTETUYECKUX
MOTOIIHNX CPEJICTB;
2)OO0BIACHSIET TIOHATHE
MMOBEPXHOCTHO-
aKTUBHBIC BEIIECTBA;
3)PackpriBaeT
HE00XOOIUMOCTh
3aIUTHI TPHPOJBI OT
3arpsi3HEeHUs
CUHTETHYECKUMU
MOIOIIMMH CPEICTBAMH.

BricokoMonexysp

1.3HaTh XUMUIO

1) OxcnepuMeHTaIbHO

HBIE COEIUHEHUS. BBICOKOMOJICKYJIIPH | pacro3HaeT
[Ipuponueie u BIX COCTUHECHUH. IJIaCTMAacCChl U
CHHTETHYECKHUE BOJIOKHA;
MTOJIUMEPBI. 2) HaspiBaeT BUJIBI
Ctpoenue MOJIMMEPOB,
MOJIMMEPOB. MPOU3BOUMBIE B
Peaknus Kazaxcrane;
MOJIUMEPHU3ALIUH. 3)HaseiBaeT cBoiicTBa 1
[TpousBoaCTBO 00J1acTH TPUMEHEHUS
MOJIUATUIICHA. HEKOTOPBIX MOJIUMEPOB
M IJIaCTMAacc;
4) CocraBiseT cxemy
TCHETHYCCKOM CBSI3U
OCHOBHEIX KJIACCOB
OpraHUYECKUX
COCIMHEHM;
5)PaccuuTthiBaeT BBIXOT
MPOJIYKTa, KOJTUYECTBO
(oOBemM, maccy)
MPOYKTA PEAKINH 11O
KOJIMYECTBY pearcHTa
(o0Bemy, mMacce).
Peaxnuu 1. YeBouts peaknuu | 1)Onpenensier
MOJIMKOH/ACHCAIIUH. | MOJUKOHJEHCAIlUU, | PEAKIUIO0
ITommamMu el U | TIOJTy4YeHUs MOJIMKOHICHCALINH;
O3 (PUPBHL. MIOJINAMUIOB U | 2)3anuchIiBaeT peakuuu
Peakiun o3 GHUpoB. MOTYYEHUS
MTOJIMKOHICHCAIIU. IMOJIMaMHUIOB u
XUMHYECKHE o UPOB;
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BOJIOKHA. 3)PackpeiBaet
[Ipumenenue KJ1accu(PpUKaIuio
Ba)XKHEUIITNX BHUJIOB
BOJIOKOH.
IIpumeHeHue u | 1.OuenuBarp 1)Ha3piBaer  obnactu
BO3/IEIICTBUE pUMEHEHUE U | IpUMEHEHUs
TTACTUKOB Ha | BO3JCHCTBHE MJTACTUKOB;
OKPYXaIOIIY 10 MIJIACTUKOB Ha | 2)XapakTepusyer
cpeny. OKpYKaroIlyo BO3/ICHCTBUE
[TpousBoacTBO cpeny. MJIACTUKOB Ha
MOJIUMEPOB B OKpYKaIOIIyIO CpELy;
Kazaxcrane.lTpume 3)PackpriBaeT
HEHHE. MIPOU3BOJICTBO
Bo3aeiictBue MOJIMMEPOB B
MJIaCTUKOB Ha Kasaxcrane.
OKPYKaIOIIyI0
cpeny.
Pacno3naBanue 1.BpimonHenue 1)DkcriepuMeHTATBHO
TTACTMACC | MPAKTUIECKON MIPOBOMT
BOJIOKOH. pabotsr Nel3. Ka4eCTBEHHBIC PEaKIUU
pacrmo3HaBaHUs
IJ1acTMAacC ¥ BOJIOKOH;
2)CocraBisieT
XUMHUYECKYIO PEaKIuIo,
XapaKTEepU3yIOLIYI0
peaxIuio
MOJINMEPH3aIUY;
3)IIpencraBnsier
pe3ynbTar 1o
BBITIOJITHCHHOU padoTe.
Pazpabotka HOBBIX | 1.3HaThH criocoOs! | 1)Pa3bsicHseT crocoObl
BEIIECTB U | pa3pabOTKH  HOBBIX | OJyYEHUS HOBBIX
MaTepUaoB. BEIIICCTB U | MaTepUajoB C
Pa3pabotka U | MaTepuaoB. MCIOJIb30BaHUEM
CO3/laHME  HOBBIX COBPEMEHHBIX METOJIOB;
MaTepHaIOB. 2)OO0BsCHSET 3HAYEHUE
Pa3paboTka " HOBBIX MTOJIUMEPOB;
CUHTE3 3)CocraBisieT
JIEKapCTBEHHBIX CTPYKTypHBIE (hOPMYJIIBI
IpernapaToB. BELIECTB;
$Iloscuser
MPaKTUYECKOE
3HAYCHUE HOBBIX
MaTepuasos;
5)PackpbiBaer  croco0
pa3pabOTKH H CHHTE3
JIEKapCTBEHHBIX
MIpenapaToB.
Hanorexnounorus. 1.3nath o | 1)O0sbscHseT
HanooOBeKTHI. HAaHOTEXHOJIOTHH, buzmvecKuit CMBICIT
Crioco6b1 KaK  COBPEMEHHOH | IOHATUHI
MOJTyYEHUS, OTpaciid HayKH. «HAHOYACTHULIAY,
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CTPYKTYpa «HAaHOXUMHUSI»;
HaHOYTJIEPOIHBIX 2)HazpiBaer  MeTOABI
gactul. CrnocoOsbl CHUHTE3a HCCIIEI0BaHUS
MOJTy4eHUs 1 o0JacTu MPUMEHEHUS
HaHOMATEPHAaJIOB. HAHOYACTHII.
Pa3paboTka HOBBIX
MIOJIUMEPOB.

[IpakTnueckoe
3HAQUEHUE  HOBBIX
MaTepuasoB.

Paspen 5. Xumuss | YrieBoasl. 1.YcBouth Kitacc 1)Paznuuaer Ghopmysl

U 5KM3Hb. Knaccudukanus YTJIEBOJIOB. MOJIEKYJI TJTFOKO3BI,
YTJIEBOJIOB. (bpyKTO3BI, pUOO3HI,

buoxummus Ctpoenue N€30KCUPHOO03HI,
YTJIIEBOJIOB. caxapo3bl, Kpaxmasa
CBoiicTBa 1 [EIUTIONIO03HEL;
IIPUMEHEHHUE 2)CocraBusieT
YTJIEBOJIOB. ypaBHEHHMSI peakuuit

CIIUPTOBOTO,
MOJIOYHOKHCIIOTO
OpO’KEHUS TIIFOKO3BI;
3) [IpoBoaut
KAuEeCTBEHHYO
peaxiuio Ha Kpaxmal;
4)HasbiBaeT IpOayKTHI
TUIPOJIN3a Caxapo3bl,
Kpaxmasia u
LEJUTIONIO3BI;
5)CpaBHuBaer
CTPOEHHUE U CBOMCTBA
Kpaxmasia u
L[EJUTIOJIO3BI.
XuMHUYeCcKue 1.BeinosiHeHue 1) OxciepuMeHTaIbHO

CBOMCTBA I'IIIOKO3EI

MPAKTUYECKOU

OMpEaACIIICT HATTUINUC

KaK paboter Nel4. (bYHKIHOHATIBHBIX
aJbJIETUI0CTIUPTA. Ipyni B IITIOKO3€;
KauectBennas 2)IIpencrapnser
peakuus Ha PE3yNbTaThl U BHIBOJIBI
KpaxmaJl.
AMUHBI. 1.YcBoutrs  3HaHms | 1)PackpeiBaeT
Knaccupukanus u | 00 amMuHax. KJIAaCCU(UKALIUIO u
HOMEHKJIaTypa HOMEHKJIATypy aMHUHOB;
aMUHOB. 2)CpaBHHBaeT
duznyeckue, CTPYKTYpPbl U OCHOBHbIE
XUMHUYECKHE CBOMCTBA aMMHMaKa,
CBOICTBa aMUHOB. aMHMHOB U  aHWIWHA;
3)O0BscHseT
(dbu3MvYecCKue CBOWMCTBA
aMUHOB W aHWIWHA;
4)CocraBisier
ypaBHEHUS peakuuin

IOJIYUCHHUA AaMHWHOB H
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dHUJINHA.

AMUHOKHUCIIOTBHI. 1.3narp I)Ilepeuncnser

CocraB, CcTpoeHHE, | aMUHOKUCIOTHl KakK | TPUBUATBHbBIE u

Ounonoruyeckas BAKHEUIINN  KJIACC | CUCTEMATUYECKUE

poib COEMHEHU M. Ha3BaHUA

amMuHOKuUCIOT.Du3 aMUHOKHCIIOT;

NYECKUE u 2)OnuceiBaeT cOCTaB U

XUMHUYECKHE CTpOCHHE MOJIEKYT

CBOMCTBaA AMHUHOKMCIIOT;

AMUHOKHCIIOT. 3)PackpriBaeT
amM(OTepHOCTh
aAMUHOKHCIIOT.

benku, crpoenue, | 1.YcBouts 1) Ha3biBaeT mpoayKThl

CBOMCTBA. oOpaszoBaHue TUAPOITH3a OCIIKOB;

IlentumHas cBsA3b. | OEIKOBOI 2)ITosicasieT

O6pazoBanue MOJICKYJIBI, oOpazoBaHme

OETIKOB. CTPYKTYDY, MENTUIHBIX CBSA3EH Mpu

CTpyKTYpHI NENTHIHbBIE CBS3U. MOJIy4eHUHU OEJIKOB U3 a

OCIKOBBIX — aMUHOKHCIIOT;

MOJIEKY L. 3)CocraBisieT
MIEPBUYHYIO,
BTOPUYHYIO, TPETHYHYIO
Y Y€TBEPTUYHYIO
CTPYKTYPbI MOJIEKYJIBI
Ocinka;
4)OnuceiBaeT QPyHKIUH
OEJIKOB.

Ponn u | 1.3Hath poib  u | 1)O0BsCHSET POJIb

PUMEHEHUE MPUMEHEHUE (hepMeHTOB;

(dbepMeHTOB. dbepmMeHTOB 2)OnuceiBaeT

buonorugecku CEJIEKTUBHOCT,

3HAYUMBbIC 3¢ PeKTUBHOCTH

DIIEMEHTHI. (bepMeHTOB;
3)PackpriBaeT 001acTh
MIPUMECHCHHUS
(hepMeHTOB.

Crpykrypa 1.3natp  cTpykTypy | 1)OnuceiBaer

HYKJIEMHOBBIX NE30KCUPUOOHYKIIEH | CTPOEHUE

kucnot. CTpyKTypa | HOBBIX KHCIIOT | HyKJICHHOBBIX

nezokcupudonykie | (JJHK) U | KUCJIOTaxX U UX

MHOBBIX KHCJIOT PUOOHYKJICHHOBBIX | KJIACCH(HKAIIHIO;

(IHK) u kucioT (PHK). 2)CpaBHUBaET

PUOOHYKIICHHOBBIX CTPYKTYpbI

kucioT (PHK). N€30KCUPUOOHYKIIEHHO
BbIxX kucinot (JIHK) u
PHUOOHYKIIEHHOBBIX
kuciot (PHK).
3)O0BscHseT
OMOJIOTUYECKYIO POJIb
NE30KCUPUOOHYKIIEHHO
BbIxX kucinot (JIHK) u
PHUOOHYKJIEHHOBBIX
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kuciot (PHK);
4)PackpbiBaeT
3HAUYMMOCTh T'¢HHOM
WH)KEHEPUH U
OHMOTCXHOJIOTHHU.

Henarypauus u 1.BpimonHenue 1) [Ipumensiet
LBETHBIC PEAKLUN | IPAKTUYECKOU CBOMCTBO JICHATypaLuu
OCJIKOB. pabotsr Nel5. OCIIKOB;

2)IIpoBoaut
KaueCTBEHHbIE PEAKIIUI
Ha OeJIKu;
3)[IpumensieT panee
MOJTy9YEeHHBIC 3HAHMUS,
4)Co0mo1aeT TEXHUKY
0e30IMacHOCTH;
5)3anuckiBaeT
XUMHYECKHUE PEAKITNH;
6) [lemaet BBIBOJIBI 1O
BBHITIOJTHEHHOU padoTe.

Bcero: 150 uac

N

9.

JlaGopaTopHbIe ONBITHI M MPAKTHYECKHE PA0OTHI:

MopenupoBaHue MOJIEKYJ BEIIECTB C Pa3IMYHBIMU BUAAMU CBA3U. M3yueHue
CBOWCTBA BEILIECTB C PA3HBIMU KPUCTAIUNIMYECKUMHU PELIETKAMU

W3ydenune CBOMCTB KUCIIOT, THIAPOKCHIIOB, Coel. I uaponus conen
OKCIEpUMEHTAIBHOE  NOATBEP)KIAEHUE KAYECTBEHHOI'O COCTaBa  KHCIIOT,
OCHOBaHuUU U coiiert, pH pacTBopoB

N3yyeHne 3aBUCHMOCTHM CKOPOCTH XHMHUYECKOM pPEAaKUUWd OT Pa3InYHbIX
bakTopoB: TemMmnepaTypa, KOHIICHTpAIIHsl, TaBJICHNE

N3yyeHne 3aBUCHMOCTHM CKOPOCTH XHWMHUYECKOM pPEAaKIUWA OT Pa3InYHbIX
(baKTOpOB: TOMOTE€HHBIN, TETEPOTCHHBIN KaTaau3

CMmellleHHe XMMHYECKOTO pPaBHOBECHSI B CUCTEME (Ha MpUMEpe TUOLMOHaTa
amMmMoHUS (kaius) u xaopuaa xenesa (111) mytem nu3MeHeHnst KOHIIEHTPALIUH )
XYWMHUYECKHE CBOMCTBA TUMUYHBIX METAJIOB, HEMETAUIOB U aM(OTEPHBIX
3JIEMEHTOB

O3HakoMJieHHE C OOpa3llaMu BaXHEUIIMX COJIeH HaTpusl, Kajlus, MarHus u
KQJIBLUSA, CPABHEHUE XUMUYECKOW AKTUBHOCTH METAJIIOB

KauectBennsie peakinuu Ha pacrno3HaBanue noHoB Cu2+, Zn2+"; xpom u ero
COEIUHEHHS; XKEJIE30 U €r0 COCAUHEHUS

10. KauecTBeHHbBIE peaKkiluy Ha pacro3HaBaHue HOHOB Fe2+, Fe3+
11. MMonyuenue ruapokcuaos sxene3a (1) u (1), menu (1), uuaka, xpoma (1),

HCIIBITAHUC OTHOIICHUA T'MAPOKCUIOB K KUCJIOTAM M IICII0OYaM

12. HOJ’Iy‘-ICHI/IC aMMHaKa, U3y4CHHUC CBOMCTB BOJHOTI'O paCTBOpa aMMHaAKa H coJie

AMMOHUSA

13.Pemienne sKCIiepUMEHTANbHBIX 3a7ad Ha TeMmy "KadecTBeHHbIE peakiuyd Ha
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HEKOTOPbIE aHUOHBI"

14 lapocTep>kHEeBble MOJAETH MOJIEKYJ MeTaHa, STaHa, ATHJIEHA, alleTHIICHA,
OeH30J1a, METaHOJIa, 3TAHOJIa, YKCYCHOM KHCIOTHI

15.0t1HomIeHNE 3THIICHA, alleTuieHa, oOpasiia HepT M OCH305la K PACTBOPY
NepMaHraHara Kajius u OpoMHOM BoJibl/io1a

16.ITomyuenue u u3yyeHre CBOMCTB ATUIICHA

17.Tlomyuenue 3TaHoNa TUIpaTallied ATUIIEHA U OPOKEHUEM TITFOKO3bI

18.PacTBOpMMOCTH CIIUPTOB B BOJIE, TOPCHHE CIIMPTOB, KAYECTBECHHBIC PEAKIIUU Ha
OJIHOATOMHBIE 1 MHOTOATOMHBIE CITUPTHI

19.KayecTBeHHBIE peaKIMK Ha KUCIOPOICOIEPIKAIIe OPTaHUIECKIE BEIIEeCTBA

20.Ompenenenne kpaxmana B IPOAYKTaX MUTAHUS

21.11BeTHbIe peakiuu O0eakoB. HykienHOBBIE KUCTOTHI

22.Pacnio3HaBaHUE TIACTMACC U BOJIOKOH

4. IlepeyeHb JuTEPATYPHI H CPEICTB 00yYeHUS

1.0cHoBHas:

1.M.K.Ocnanoga, K.C.Ayxanuesa, T.I'. benoycoa Xumus: YueOonuk 1,2 gactb
TS 10 KJiacca 0O0IIIECTBEHHO-TYMaHUTAPHOTO HaIpaBJICHUS
ob1eo0pa3zoBaTeNbHBIX KO AnMmatel: Mekrer, 2019r.
2.M.K.Ocnanona, K.C.AyxanueBa, T.I'. benoycoBa Xumus: YueObnuk 1,2 yactb
JUISL 11 KJlacca 0OIECTBEHHO-TYMaHUTAPHOTO HaIlpaBJICHUS
o01eo0pa3oBaTenbHbIX KO AnMmatel: Mekrern, 2020 r.
3. T.I'.benoycosa, K.C. Ayxaanea Xumus: Metonudeckoe pyKoBOJACTBO 1, 2
4acTh OOIIECTBEHHO-TYMAaHUTAPHOI'O HAMpaBJIeHUs 00111€00pa30BaTEIbHBIX IIKOJI
Anmartsl: Mekren, 2019 r.4. TemupOynatoBa A., CarumbexoBa H.,
AnumxanoBaC.,Xumus. COOpHUK 3a1a4 U ynpakHeHud Amnmatel: Mexren, 2019
T.
M. Ocnanosga, K. Ayxanuesa, T. benoycoBa Xumus. [Jopucnuk.1, 2-kucum
Mekten 2019(C yirypcKkum si3bIKOM OOyUEHHS)
M. Ocnanosga, K. Ayxanuesa, T. benoycoBa Xumus. Japcnukl, 2 -kucm. Mekren
2019 (C y30eKcKUM SI3IKOM O0yYEHHUS])

2. JIonmoJIHUTEIbHASL:

1.K.O.bekumes, H.Hypaxmetos, H.3arpannynas,".B.A6pamoBa Xumus: YueOHUK

JUTSE 10 Kjacca 0O0IIECTBEHHO-TYMaHUTAPHOTO HaIpaBJICHUS
o0meobpaszoBarenbHOM MKOJIBI. AnMatel: Mekrerr, 2014r..

2.A.E.TemupOynarona, H.H.HypaxmeTos,
P.H. X Xymanunona,C.K.AnumkanoBaXuMusi: YyeOHuK IS 11 KJjlacca

OOLIECTBEHHO-TYMAaHUTAPHOIO  HaIIpaBJIEHUs 001e00pa30BaTEIbHON IIKOJIBI
Anmatel: Mexktemn, 2015r.
3.A.Temip6onaToBa «COOpHUK 3a7a4 U yHpaKHEHUU 1o Xxumumn», Mekrer, 2012r.
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4.b.A.MancypoB «Xumusi» 10-11 k., Atamypa 2015

5.b.Mancypos., H.Topmmna «MeTonuka mpenogaBaHusi OPraHUYeCKOW XUMHHI
Atamypa 2015r.

6.A.Temup6OonaroBa., A.KaspimoBa., JX.CareimOekoBa «Kuura s dreHus»
Mexkren 2011r.

7 .b.A.MaHncypoB «TecToBbl€ 3a4aHHs IO OpraHnyecKor xumun» Aramypa 2011r.
8.H.H.HypaxwmerTos., K.’KekcembuHa., K.CapmanoBa «Meroanueckue
PEKOMEHJAINHU JJIsl YUUTEIICH»,

9.Mexkren.Xumus mius ureHus: 1l-kmacc  / Kypacr. A.Temup6osarona,
A.Ka3simoBa, H.CareimGekoBa — Anmatsel: «Mekremn» uza., 2003. — 232 crp.
10. A. KansieBa, K. bekumen. Xumus: HanmoHanbHbIe €IUHBIE TECThI. — AJIMAThI:
bunuwMm, 2012. — 168cTp..
11. D.Topraesa, XK. Lllynen6aeBa XK. u ap. Xumus.OneKTpoHHbIH yueOHUK.10-
kiacc.2016 HammonansHbIi 1IeHTp WHPOpMATH3AINH

12. H. Xakuposa, 1. XKannocoBa. u ap Xumwus.INeKTPOHHbIH ydeOHUK.]1-
kiacc.2016r HanmonanbHbIM IEHTp HHGOpMATH3AIUN

13.9nexktponnbie pecypchl ¢ Www.bilimland.kz

PexoMenayemble cpeacTBa 00yYeHHUs:

1. Moaenu MoneKyi.

2. PeakTuBhbl, 1abopaTopHOE 000pYAOBaHUE JIJIsl BBHITIOJTHEHUS JA00PATOPHBIX U
MPaKTUYECKUX PaboT.

3. Tabnu1ibl, pa3aTOYHBIN MaTEpHal.
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