AxMoJ1a 00JibichI 6iniM 6acKapMachbIHbIR
skaHbIHAAFbI «ECiT Kanachl, arpOTEeXHHKAIBIK KOJUTELKD
MeMJ/IEKeTTIK KOMMYHAIIBIK Ka3bIHAIBIK KICIMOPHBI

OKy - aaicTeMetik 6ipeCTiK OTBIPBICHIHAR
KapaIbl JKOHE MaKyJJaH/Ibl
PaccMmoTpeHa 1 0f00peHa Ha 3acelaHii

yueGHO-METOMIECKOTO COBETA
Ne xarTama/ mPOTOKOI Ne 5 ot «_25» 08.2020r.
OB repaitsmvbl/TIpeacenatens MC N %&?%M

OKy :ky™MbIc OaFaapaMmacsl
PaGouasi yueOHas mporpamMmma

IIon /IucuuninHa Xumus
MaMaHABIFbI 0508000 «TamakTaHABIPYABl YHBIMIACTHIPY»
CnennajabHOCTh «OpraHu3anys IATAHUS»

1201000 «Texaurueckoe 0OCITyKUBaHUE, PEMOHT U
SKCILTyaTallks aBTOMOOMIIBHOTO TPAHCIOPTa)
0504000 «®epmepItik MAPyaIIbLUIBIK

« DepMepcKoe XO3SHCTBO»
1504000 «®@epmepiik MapyanbUIbIK

«DepMepcKoe XO3AMCTBOY
BimikTiiri 050801 2 «Acma3s», «IloBap»
Kpamnduxanusa 1201072 «ABTOMOOWIIE JKOH/IEYy OOMBIHIIA CIeCaphy
«Crecapb 110 PEMOHTY aBTOMOOHIIEH»

0504012 «Ecemmi», «byxranrepy
150406 «Ayn mapyalbliblK MaMaHbl TPAKTOPHUCT-
MaIIMHACTY, « T paKTOpUCT-MAIIMHHUCT
CENBCKOXO03SHCTBEHHOTO IPOU3BOICTBAY

Oky Typi KYHZI3T1
®opma o0yueHus O4YHas
BazacbiHaa Herisri opra 6inim Gepy

Ha 0a3se

OCHOBHOTO CPE€OHETO 06pa3013aHHs[

Kaansl caraT caHbI
O0mee KOJIHIECTBO YaCOB

150

Osipaeymi/ Pazpaborunk

Jle6eneBa CeeTinana MuxaiioBHa

Kouasl/ Ilogmuce

.

s
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1. IosicHUTEJBbHAA 3aAIMUCKA

Onucanue Oucyuniurbvl/mMooyis

TumoBas y4eOHast mporpamma pa3paboTaHa B COOTBETCTBUHU C IMpHUKa3aMu MHHHCTpa
obpazoBanust u Haykun PecnyOnmkm Kazaxcran ot 31 oxtsa6ps 2018 roma Ne 604 «OO6 yTBepkaeHUU
rOCYJapCTBEHHBIX O0I1€00s3aTEbHBIX CTaHAAPTOB 00pa3oBaHMs BCEX YPOBHEH oOpa3oBaHUS» M OT 8
HOs1Opst 2012 toma Ne 500 «OO0 yTBEpKICHHHM THIOBBIX YYEOHBIX IUIAHOB HAYaJIBHOTO, OCHOBHOTO
cpenHero, oo1ero cpennero oopaszosanus Pecyonuku Kazaxcramy.

Cnucok peKkoMeHIyeMOW JUTepaTyphl COCTaBlIeH Ha ocHOBe [Ipukaza MuHHCTpa 00pa3oBaHUs U
Hayku PecnyOmuku Kaszaxcran ot 17 mas 2019 roma Ne 217 "OO6 yTBepkaeHHM INepeyHs y4eOHUKOB,
yu4eOHO-METOINYECKUX KOMILUIEKCOB, MOCOOMI M IpYrod MOMOJIHUTENBHONW JINTEpAaTyphbl, B TOM YHCIE Ha
AJIEKTPOHHBIX HOCUTEIAX .

Heasb oO0yuenuss ydeOHOW AMCHMIUIMHBI "XUMUSA"- TPEIOCTaBICHHE OOYYAIOIIMMCS CHCTEMBI
3HaHUU O BELIECTBaX M MX MPEBPAILCHHUAX, 3aKOHAX U TEOPHUAX, OOBICHSIOMIMX 3aBUCUMOCTH CBONCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS, MPEAOCTaBICHHE OOYYaIOMIMMCS BO3MOXHOCTH IPHOOpPETEHHUs
MOHMMAaHUS XMMHUYECKUX IPOIIECCOB, 3aKOHOB M MX 3aKOHOMEpHOCTEH il 0e30MacHOro MPUMEHEHHUS B
pearbHOM JKU3HU, KPUTHYECKOW OLIEHKU MH(POPMALIUU U IPUHATHS PEILICHUH.

Ha n3yuenue yueOHON aucturinHbl "Xumus" eCTeCTBEHHO-MAaTeMAaTHUYECKOTO HaIpaBJICHUS B
OpraHu3alUsaX TEXHUYECKOro M MpOo(pecCHOHATBLHOIO 00pa30BaHMs 10 OOHOBIEHHOMY COJIEPKAHHIO C
yTIyOJIGHHBIM U3YYEHUEM CTaHIapTOM IpeaycMoTpeHo 150 gacos.

3agauu o0y4yeHus:

1) ycBOEHHME IPAKTUKO-OPUEHTHUPOBAHHBIX 3HAHUMN, TTOHATUH, TECOPUH U 3aKOHOB XUMUUYECKOW HAYKU;

2) oBlaJcHHE YMEHHUSIMH HAONIOaTh M OOBACHATh XUMHUYECKUE SIBICHUS, MPOUCXOMASIIUE B MPHUPOJE,
nabopaTropuu, Ha MPOU3BOJICTBE U B TIOBCETHEBHOM KU3HU;

3) pa3BuTHE yMEHHI OOpaiiarbcsi ¢ BEIIECTBAMHU M JTaOOPATOPHBIM O0OpPYJOBAaHMEM HAa TPAKTHUYECKUX
3aHATHUAX, C COOJIIOJICHHEM MPABHII TEXHUKH 0€3011aCHOCTH;

4) pa3BuUTHE MTO3HABATEIBHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH 00yJaromuxcs B mporecce
MPOBEJCHUSI XHUMHUYECKOTO SKCIIEPUMEHTa, BbIpaOOTKa MOTPEOHOCTH CaMOCTOSITENILHO MPUOOPETaTh
XUMHUYECKHE 3HAHMUS,

5) BocniUTaHKE OTHONICHUS K XUMUM KaK K OJHOMY U3 (pyHIaMEHTaIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS U
HIIEMEHTY 00IIeUeI0BEYEeCKOM KYIbTYpHI,

6) packpbITHE OOIIECTBEHHOM 3HAYMMOCTH, TYMaHUCTUUECKOW HAMPABICHHOCTH XUMHUH, €€ BO3pacTaroIIei
pOJIM B peuIeHnH Ipo0ieM, CTOSIIUX Mepe]] YEIIOBEUECTBOM;

7) MCIIONIb30BaHUE MOJIYYEHHBIX TEOPETUUECKUX 3HAHUN JUIsI OOBSICHEHHSI XUMUYECKHUX SIBICHUN U CBOMCTB
BEIIECTB, JUII OE30MacHOr0 HCIHOJb30BaHUS MX B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOHU3BOJCTBE,
IpeynpexIeHNs IBICHUIN, HAHOCSIIKX BPE] 3J0POBbIO YEJIOBEKA U OKpY Kalolleil cpee;

8) dopmupoBaHue ONBITA IEHHOCTHBIX W KPUTHUYECKUX OTHOMICHWH K OOBEKTaM WM CpeICTBaM
NEeSITEIbHOCTH YEeJOBEKa, €ro IMpOSIBICHHE B OTHOLICHHMH K OKpY)KAlolleMy Mupy, (GopMUpOBaHUE
KITFOYEBBIX U MIPEIMETHBIX KOMIIETEHTHOCTEH, CITOCOOCTBYIONIUX PEIICHHUIO )KU3HEHHBIX MPOOIEM KaXI0TO
yJjieHa o0IecTBa.

B mpouecce 00ydeHUs XUMUH OCYIIECTBISIIOTCS ~ MeKMpeIMeTHbIe CBA3M CO  CIIEAYIOIIUMU
y4eOHBIMU JUCIUILTHHAMHU:

buonoeus- Owomornueckass pojiib MHKPO-, MaKpPODJIEMEHTOB (METa/NIOB W HEMETAJIOB);
Owosnoruveckass ¥ THUIIEBas IICHHOCTh  YyIJIEBOAOB, KUPOB, OETKOB, AaMHHOKHCIIOT, T€HBI,
HacJeaCTBeHHOCTh, posib JIHK(me3okcupubonyknennosas kucinora) u PHK (pubGonykienHoBast Kuciora),
MOHITHE O TEHHON WH)XCHEPUH; XUMUYECKUU COCTaB J>KUBBIX OPraHU3MOB; COBPEMEHHBIC OTKPBITHS
OMOTEXHOJIOTHH, OMOXUMHUH B 00JIACTH MEIULIMHBI U SKOJIOTHH; SKOJIOrHYecKast 0€30MacHOCTh IPUMEHEHUs
pa3IMYHBIX BEIIECTB B OBITY;
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I'eoepaghus- MECTOPOXKIEHHE TTOJIC3HBIX MCKOMAEMBbIX, YIS, He(hTH, IPHUPOJHOTO Ta3a; MPUPOIHBIC
CBIPHEBBIE PECYPCHI U OCHOBHBIE METALTyprUYecKHe, XUMHUECKUE U TIepepadaThIBaroIIye MPOu3BOICTBA B
Kazaxcrane n mupe, UX ImpakTHYECKas 3HAYMMOCTH Ul COLMAIBHO-YKOHOMHYECKOTO Pa3BUTHS CTPAHBI;
palroHaIBbHOE HCIIOJIb30BaHHE MUHEPAILHBIX PECYPCOB;

Anecebpa u ceomempusi- NCTIONB30BaHNE MaTEMATHYECKUX PACUYETOB MO (opMyrnaM M ypaBHEHHSIM
XUMHUYECKHX PEAaKUUHd TpU H3YYEHHUH KOJMYECTBEHHOIO COCTaBa BEIIECTBA; (OPMBI AIIEKTPOHHBIX
00JIaKOB, IPOCTPAHCTBEHHOE CTPOCHHUE U TEOMETPHS MOJIEKYJT;

@Dusuxka- COCTaB W CTPOCHHME aTOMA, ATOMHBIX fAJep, H30TONOB, DPaJHMOAKTUBHOCTH, S/ICPHBIC
pEaKINK; arperaTHble COCTOSHUS BEIIECTB, KPUCTAIIIMYECKHE PEIICTKH, Ta30BbI€ 3aKOHBI; 3JIEKTPOJIN3
pacIIaBOB M PacTBOPOB coJieil; 3akoH anekrponu3a dapanes; anpTepHATHBHBIC MCTOYHUKU SHEPTHUH,
SHepreTuydeckuii moreHiman Kazaxcrana;

Hngpopmamuka- pabota ¢ DIEKTPOHHBIMH  Y4eOHMKaMH,  TOCOOMSMH,  BUPTyaJbHOU
1abopaTopHel; co3aHue MPEe3eHTAlNi, MPOSKTOB C MCIIOJIF30BAHUEM KOMIBIOTEPHBIX HMPOTPaMM; IOHCK
JIOTIOJTHUTEIBHBIX MaTepHalioB B ceTH VIHTepHET, HAaBBIKK MOJIb30BAHUS PA3TUUHBIMU TPUITIOKECHUSMH.

[Ipu co3mannm pabounx y4eOHBIX MPOTPaMM OpraHU3AMMS TEXHUYECKOTO M MpodhecCHOHATHLHOTO
00pa3oBaHUs UMEET MPaBo:

- BEIOMPATh Pa3IMYHbIC TEXHOJIOTUU 00ydeHHS, (OPMBI, METO/IbI OPTaHNU3AIMH M BUBI KOHTPOJIS y4eOHOTO
nporecca;

- pacmpenensaTe oOmmMii 00beM 4YacoB y4yeOHOTO BpPEeMEHM Ha paslesibl U TeMbl (0T 00beMa Yacos,
BBIZICTICHHOTO Ha U3y4YCHNE TUCIUIUINHBI);

- 000CHOBAaHHO U3MEHSTH y4EOHYIO MPOrpaMMy B U3YUEHHH €€ MOPSIKa.

B paboueii yqeOHOI mporpaMme MpOBEACHO MepepacipeeneHue o0uero oobemMa 4acoB yu4eOHOro
BpPEMEHH Ha pa3zelibl ¥ TeMbI (0T 00beMa 4acoB, BbIIEJICHHOIO Ha U3y4YE€HUE NUCUUIUIMHBI) HA OCHOBAaHUU
pexomernaimit YMO 1o 00meo0pa3oBaTenbHBIM — JUCHUIUIMHAM — €CTECTBEHHO-MaTEMaTHYECKOTO
HanpasieHus [Iporokosa Ne 2 ot 3 wurons 2020 roga u PYMC TulllIO MOH PK Ilpotokon Ne 1 ot 15
utons 2020 roxa.

Dopmupyemvle KomMnemeHyuu.
® yYMEHHE KPUTHYECKH MBICIHUTD;
e  CroCcOOHOCTh TBOPUYECKH MPUMEHSTH 3HAHUS,
®  CIOCOOHOCTH pelaTh MPoOJIEMbI;
®  Hay4YHO-HCCIIEOBATEIILCKUE HABBIKY;
® KOMMYHHKAaTHUBHbBIC HABBIKU (BKIIIOYas SI3IKOBBIC HABBIKH);
® CIOCOOHOCTH pabOTaTh B rPYIIIIE U UHIUBHIYAIBHO;
e Hapbiku B obmactu UKT.

Hocmpekeu3umbl

JIisi w3ydeHus MaHHOW AUCIUIUIMHBI CTyJE€HTaM HEOOXOJWM Ha0op 3HAHWW M HAaBBIKOB IO
MaTeMaTHKE, XUMUU O0OTaHHKE, 300JI0THU, DKOIOTHH.

IIpepexeusumsr IlomyueHHble 3HAHUSA TOCTYXAT OCHOBOHM uisi Gojee yriayOJIeHHOro HM3y4eHUs JIPYrux
oOuienpodeccuoHaNbHbIX U CIIEUANBHBIX JUCIUILTUH
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2. Conep:xanue padoyeii yaeGHOI nporpaMmMbl

KoanuyecTBO 4acoB

3ansaTus
Ne
& )
HanmeHnoBaHue pasie/ioB 1 TeM 2 =
Bcero | o >
5 2
S =
2 :
S =)
= =
Paznea 1.HacTHIbI BeliecTBa 8 8 -
1 | Temal.CocTaB 1 CTpO€HHE aTOMa 2 2
2 | Tema 2.Pactipenenenue U JBUKEHHUE FIEKTPOHOB B aTOMAxX 2 2
3 | Tema3. Xumuueckas CBA3b 2 2
4 Tema4. Nonnas cBs3b. MeTtaminueckas cBa3b. BopopoaHas cBsi3b. 2 2
Kpucrannnueckue pemerku
Paszgea 2. llepuoanyHOCTh. 3aKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX 10 6 4
peakuui
5 Temal. [lepronnueckuii 3aKOH M IEPUOANYECKAS] CUCTEMA 2 2
6 | Tema2. CTexMOMETPUYECKHUE 3aKOHBI XUMUU 2 2
7 Tema3.3ak0H COXpaHEHUSI MAacChl BEIIECTB 2 2
8 Tema4.OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOIECCHI 2 2
9 | Tema5. CrangapTHbIE 3JIEKTPOAHBIE TOTEHIIMAIBI 1 1
10 | IIpoBepka 3HaHU 1 1
Pa3nes 3. JHepreTuka XMuMHYEeCKHX peaKIui 18 12 6
11 | Temal .BHyTpeHHssI SHEprus U SHTAIbIUS 2 2
12 | Tema2. 3akon ['ecca 2 2
13 | Tema3. CKOpOCTbh XMMHUYECKON pEAKIINH 2 2
14 | Tema4.BnausHue yciioBHI Ha CKOPOCTh XUMHUYECKHX PEAKIUN. 2 2
Karanuz
15 | TemaS.XuMuueckoe paBHOBECUE 2 2
16 | Tema6. MccnenoBaHue BIMSHUS Pa3IHYHBIX (DAKTOPOB HA CKOPOCTb 2 2
XUMHYECKUX PEaKIUi
17 | Tema7. Teopuu KUCIOT U OCHOBaHUM 2 2
18 | Tema8.MoHHBIE paBHOBECHS B pACTBOPAX AJIEKTPOJIUTOB 2 2
19 | Tema9. bydepnsie pacTBOpbI 1 1
20 | IIpoBepka 3HaHMI 1 1
Pa3znen 4. Xumust BOKpyr Hac 114 94 16
Xumus 3emin 38 32 6
21 | Tema 1. AHanuTHYECKHE METObI B COBPEMEHHBIX HCCIIEIOBAHUAX 2 2
22 | Tema 2. Dnements! 7 (I A) rpynnsl 2 2
23 | Tema 3. 3y4yeHue CBOMCTB rajJoOreHOB U ONPEACICHUE TaOTCHH/I- 2 1 1
HMOHOB B BOJHOM PacTBOpE
24 | Temad4. Dnementsl 2 (ITA) rpymmbt 2 2
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25 | Tema 5. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 2 2

26 | Tema 6. Dnementsl 4 (IVA) rpynms 2 2

27 | Tema 7. DopMbl HAX0XKICHHS B IPUPOJIE U CIIOCOOBI OTYUECHUS 2 2
ITPOCTHIX BEUIECTB

28 | Tema 8. CtpoeHue 1 CBOKWCTBA MOJIEKYJIBI a30Ta U aMMHUaKa 2 2

29 | Tema 9. [IpombIIIIIEHHOE MPOU3BOJICTBO a30THBIX yI0OPEHHI 2 2

30 | Tema 10. KoHTakTHBIH crTOCOO MOTYYESHHS CEPHOM KHCIOTHI

31 | Tema 11. Dxonornueckoe BO3ICMCTBUE OKCUIOB a30Ta U HUTPATOB U 1 1
JIMOKCHU/JIA CEPBI HA OKPYIKAIOILYIO CPEY

32 | Temal2. [lony4yeHue MeTaIOB U CILJIABOB 2 2

33 | Temal3. [Ipou3BOACTBO YyryHa U CTAJIA 2 2

34 | Tema 14. OOmiast xapaKTE€pUCTHKA MEPEXOTHBIX METAIIOB 2 2

35 | Tema 15. KommiekcHble COETMHEHUS 2 2

36 | Temal6. HayuHble mpUHLIMIIBI XUMUYECKOTO TTPOU3BOJICTBA 2 2

37 | Temal7. IIpoGiemMbl OXpaHbl OKPYXKAIOMIEH CPEIbl TP MPOU3BOICTBE 2 2
METaJJIOB

38 | Tema 18. 12 npuHIIUIIOB «3€JIE€HON XUMUK 2

39 | Tema 19. IIpoBepka 3HaHMI 2

Yriepoa u ero coexMmHeHUs 58 48 10

40 | Tema20.BBeneHue B OpraHUYECKYIO0 XUMHUIO 2 2

41 | Tema 21. Knaccuduxanus opraHmueCKiX BEIIECTB 2 2

42 | Tema2?2.IlpenenbHbie yTiI€BOJOPOABI 2 2

43 | Tema 23. HenpenenbHble YrieBOIOPOIbI. AJTKEHBI 2 2

44 | Tema 24. Peakus nonumepusanuu. [Tpon3BoacTBO NOJIMATHIIEHA 2 2

45 | Tema 25. CocraBieHHe MOJEIEH MOJIEKY OPraHUYECKUX BEIIECTB 2 2

46 | Tema26. KayecTBeHHBIE peaKlIMi HA HEHACBIIIEHHOCTh CBSI3U 2 2

47 | Tema27.Ankanuensl. AJIKUHBI 2 2

48 | Tema 28. CoenriHEHUS] apOMATUYECKOTO Psifia; 2 2

49 | Tema 29. I'eTepolIMKINYECKUE COCAMHEHUS 1 2

50 | Tema 30. Uctounuku yrieBomopooB. Hedts. [TepepaboTka 2 2
HEPTENPOIYKTOB

51 | Tema 31. Ilpupoansriii ra3. [lonyTHble HeTAHBIE Ta3bl 2 2

52 | Tema 32. Yrosb. KokcoBanue kameHHoro yris. [IpoBepka 3HaHuUi 2 2

53 | Tema33.I"'anoreHoanaKaHbl 2 2

54 | Tema34. Peaknuu HyKJI€O()HIBHOTO 3aMEIICHUS U SJTMMUHUPOBAHUS 2 2
raJIOr€HOAJIKAHOB

55 | Tema35. Kucnopoacoaep:kaiiyre opranHudeckre coequHeHus. CnupThl 2 2
0JIHOATOMHBIE, MHOTOATOMHBIE

56 | Tema36.PacTBOpUMOCTb CHIUPTOB B BOJI€, TOPEHUE CITUPTOB, 2 2
KaueCTBEHHbBIEC PEAKIIMHM Ha OJJHOATOMHbBIE U MHOTOATOMHBIE CITUPTHI

57 | Tema37. ®enomnsl 2 2

58 | Tema 38. KapOoHuabHbIC COeUHEHUS. ATTBJICTHIBI M KETOHBI 2 2

59 | Tema 39. KapOoHOBBIE KUCIIOTHI 2 2

60 | Tema 40. ITonyyeHne M U3y4E€HHE XUMUYECKUX CBOMCTB YKCYCHOM 2 2
KHUCJIOTBI

61 | Tema 41. Cnoxxubie 3¢upsl 1 MbuIa. JKUpPBI 2 2
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62 | Tema 42. Mpbuia U1 CHHTETHYECKHE MOIOIIIME CPEICTBA 2 2
63 | Tema43. BbICOKOMOJIEKYISIPHBIE COCTMHEHUS 2 2
64 | Temad4. Peakuuu nonukoHaeHcanuu. [Tommamuast 1 moausGupb 2 2
65 | Tema 45. [IpumeHeHne U BO3JEMCTBHE IIJIACTUKOB HA OKPYKAIOIIYIO 2 2
cpeay
66 | Temad46. Pacno3naBaHue miacTMacc ¥ BOJIOKOH 2 2
67 | Tema47.Pa3paboTKa HOBBIX BEIIECTB U MaT€pPHAJIOB; 2 2
68 | Tema 48. HaHOTEXHOJIOTHS, 1 1
69 | IlpoBepka 3HaHUM 1 1
Pa3zgen 5. Xumus u ;ku3ub. buoxumus 18 14 4
70 | Tema 1. YrieBonasl 2 2
71 | Tema 2. XumMudeckue CBOMCTBA IITIOKO3bI KAK allbJETHI0CIUPTA. 2 1 1
KadecTtBeHHasi peaxiys Ha Kpaxmal
72 | Tema3. AMuHEI 2 2
73 | Tema4. AMHMHOKHCIIOTHI 2 2
74 | Tema$. benku, ctpoenue, CBOiCTBa 2 2
75 | Tema 6. Ponb u npumenenue GpepMeHTOB 2 2
76 | Tema 7. CTpyKTypa HYKJIEUHOBBIX KUCIOT 2 2
77 | Tema 8. JleHaTypaliysi ¥ IIBETHbIE PEaKIIMU OCITKOB 1 1 1
78 | Tema 9. KonTposbHas pabota 2 2
Bcero: 150 120 30
3. Pe3yabTarhl 00y4eHHsI U KPUTEPHH OLEHKH
Ne Coaepixanue PesynbTaT 00yuenus Kpurepun onenkn

pa3jiena

Pa3zgen 1.YacTunbl BelecTBa

1

CoctaB U CTpOEHHE 1.3HaTh COBpEMEHHYIO I)IlepeuncnsieT OCHOBHBIE TOJOXKECHHS
aToMma. Atom — | TEOPHUIO CTPOCHHS aTOMa | COBPEMEHHOU TEOpHH CTPOSHUS aTOMa;

CIIO)KHAs YaCTHUIA. | W BaXKHEHIIHE 2)O0bsacHsIeT  QU3MYECKHH  CMBICT
PannoakTHBHOCTE. XapaKTePUCTUKU YaCTHI] MPOTOHOB, HEWUTPOHOB, JJICKTPOHOB,

SlnepHble peakiuu.

B€IICCTBA U aTOMa.

HYKJIOHOB M HYKJIHJIOB;
3)PackpeiBaeT conep:kaHue MOHATHH
M30TOIIbI, N30TOHBI.

2.00BACHITH TPUPOTY
PAAUOAKTUBHOCTHU U
NPUYHHY

pacniaga paamoaKkTUBHBIX
U30TOIIOB.

1)Onpenensier IPUPOTY
pPalMOAaKTUBHOCTH W MPUYUHY pacrajaa
U30TOIIOB;

2)[losicHsieT copepkKaHUE NPUPOIAHBIX
U30TOIIOB;

3)Paznuuaer o -my4u, B-1ydu, y-Iydu;
4)Ha3zbpIBaeT TUIIBI paIHOaKTUBHOTO
pacnajzia BELIEeCTB.

3.3HaTh ycIoBUs
MPOTEKAHUS SIICPHBIX
peaKuuii.

1)CocraBisieT
peaKuuii;
2)PackphIBacT3HAYUMOCTbD SJICPHBIX
peakuuil B 3HEPreTUYECKOM
noreHnuane Ka3zaxcrana.

YpaBHEHHSI SJEPHBIX

Pacnpenenenue u
JBUKEHHE 3JIEKTPOHOB

1. YmeTs
MTUCATh3JICKTPOHHBIC

D)Ilepeunciser XxapakKTEpUCTUKU U
3HA4EeHUsl KBAHTOBBIX YHCEN U aTOMHBIX
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B aToMax.
DHepreTu4YecKue
YPOBHU U MOJYPOBHHU.
KBanToBble umcia wu
opOuTau.

KOH(pUTyparuu nepeoix 36
XUMUYECKHUX 3JIEMEHTOB
MEPUOINYECKON CUCTEMBI.

opOuTanei;
2)Paznuuaer  ¢opmer s, p, d, f
opOuTanei;
3)[IpumeHsieT NpPUHLIMO ~ MUHUMYMa

sHepruu, npuHuun Ilaynu, mnpasuio
Xynna, npaBuwio KiedkoBckoro s
3aIM0JIHEHUS IEKTPOHHBIXOpOUTAIEH.

XuMuueckas CBSI3b.
DIIEKTPOOTPULIATETHLHO
CTb U  TMOJSPHOCTH
CBSI3H. KoBanenTHas
CBSI3b. CBolicTBa
KOBAJICHTHOM CBSI3U.

1.O0BSCHSTH IPUPOTY
XMMHYECKOM CBSI3U U €€
BHUIBI.

1)PazbscHseT pU3NYECKHI CMBICIT
MOHSATHS 3JIEKTPOOTPULIATENLHOCTH
XMMHUYECKOT'0 3JIEMEHTA;

2)OmnpenensieT 3HaUYeHNE
ANEKTPOOTPHULATEIBLHOCTHU 110
MOJIOKEHHUIO XUMUYECKOI0 AJIEMEHTA B
[Iepuonnueckoi cucreme;
3)OnpenensieT BUJ XUMHIECKOM CBSI3H.

2.XapakTepHu30BaTh
MEXaHU3MBbl 00pa3OBaHM
KOBAJIEHTHOM CBSI3H.

1)OnuceiBaeT cBOWCTBA KOBAJIEHTHOM
MOJISIPHON Y KOBAJICHTHOM HEMOJISIPHON
CBSI3H;

2)O0mbscHseT 00pa3oBaHKE
KOBAJICHTHOM CBSI3U 110 OOMEHHOMY U
JOHOPHO-aKIENTOPHOMY MEXaHU3MaM;
3)Cocrasnster quarpammy Jlsronca ams
monekyn H2, C12, 02, N2, HCI, NH3;
4)PaznuuaeT TUIIBI THOPUAN3AINY;

5) OGOCHOBBIBAET 3aBUCHMOCTD
CBOMCTB BEILECTB OT 3JIEKTPOHHOI'O U
MIPOCTPAHCTBEHHOT'O CTPOCHUS MOJIEKYJ
Ha npumepe BF3, CH4, NH3, H20,
BeCl2.

Honnas CBA3b.
Meraminueckast CBS3b.
Bonoponnas CBSA3b.
Kpucrannnueckue
peLIeTKU. Teopus
OTTAJIKUBAHUSA
AJIEKTPOHHBIX T1ap.

1.3HaTh
o0pazoBaHUs
METaJNIMYECKOM,
BOJIOPOJIHOM CBSI3EH.

MCEXAaHU3MbI
HOHHOM,

1) IToka3biBaeT 0Opa3oBaHuE HOHHOM
CBSI3U B pe3yJIbTaTe
ANEKTPOCTATUYECKOTO MPUTSHKEHHUSI
IIPOTHBOIOJIOKHO 3apSKEHHBIX HOHOB,;
2)O0BACHACTIPUPOAY METAUTHYECKON
CBSI3U U €€ BIMsAHUE Ha QU3NYECKHE
CBOICTBa METAJIJIOB;

3)PackpriBacT Ha MpUMEpaxMeXaHU3M
00pa3oBaHMs BOAOPOIAHOM CBS3H.

2.Paznnuares THOEL
KPUCTAJUTHYECKUX
PELIETOK BEIIECTB.

1)Ha3biBaeT pa3auvHbIe THIIBI
KPUCTAJUTMYECKUX PEUIETOK BEUIECTB;
2)OmnpenensieT TUT KPUCTAUTHYECKOM
PEIIETKU BEIECTBA;

3) [IporHo3upyeT cBOMCTBA
COG,Z[I/IHGHI/Iﬁ C pa3JIMYHbIMU BUJaMHU
CBSI3€H U TUIIAMH KPUCTAINYECKUX
PELIETOK.

Pa3znea 2. [lepuoguyHOCTh. 3aKOHOMEPHOCTH MPOTEKAHUA XMMUYECKUX PeaKkiuil

5

[lepuonnueckuii 3aK0H
n nepuoauyecKas
cHucTeMa.
IlepuoauuHOCTD
U3MEHEHUS CBOMCTB
3JIEMEHTOB B TMEPUOIAX
n rpymnmax.

1.3natp  mepuoaMuecKUit
3aKOH U IEpPUOANYECKYIO
CUCTEMY XUMHAYECKHX
JJIEMEHTOB, Kak
rpagudeckoe
N300pakeHHE 3aKOHA.

1) O0bsicHster (pU3HUECKUI CMBICT
MEePUONYECKOT0 3aKOHA;

2) OnpenensieT BaJCHTHOCTb U CTEIEHb
OKHCJIEHUS aTOMOB;

3)OnuceiBaeT 3aKOHOMEPHOCTH
WU3MEHEHHS CBOMCTB aTOMOB
XMMHUYECKHX 3JIEMEHTOB: paaunyca,
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3aKOHOMEPHOCTh
U3MCHCHUS KHUCIOTHO-
OCHOBHBIX u
OKUCJIIUTCIBbHO-
BOCCTAaHOBHUTEIBHBIX
CBOMCTB COCIUHCHUN B
MepuoIax u rpymmax.

OHCPIMH HOHU3AIUH, CPOACTBA K
QJICKTPOHY, 3JICKTPOOTPULATCIBHOCTH U
CTCIICHU OKHCJICHHA.

2.YCBOUTH ITOHATHSA
NEePUOIUYHOCTH
W3MCHEHHS CBOMCTB
AJIEMEHTOB B IIEPHOJAX U
rpyIax, 3aKOHOMEPHOCTH
W3MEHEHMS KUCIOTHO-
OCHOBHEIX U
OKHCIIUTEIBHO-
BOCCTAHOBUTEIHHBIX
CBOMCTB COCTMHCHUM B
MepuoIax M Tpymmax.

1)O0BsACHSIET 3aKOHOMEPHOCTH
WU3MEHEHUH KHUCIOTHO - OCHOBHBIX
CBOMCTB OKCHJIOB, THAPOKCHIOB U
BOJOPOJHBIX COEUHEHNH XUMHUYECKHUX
AJIEMEHTOB MO MEPHOaM U IpymIam;
2)IIporHo3upyeT cBONCTBa XUMUUECKUX
AJIEMEHTOB M UX COCAMHEHUH IO
MOJIOKEHUIO B IEPUOIUYECKOU
CUCTEME;

3)I[lepeuncisier OCHOBHbIE
HaIpaBJICHUS Pa3BUTHUS HAYKH,
CBSI3aHHBIE C IEPUOJUYECKUM 3aKOHOM.

CTrexmuomMeTpuyecKue
3aKOHEBI XHMUH.
OcHOBHBIE
CTEXMOMETPUUECKHIE
3aKOHBI XHMUH.
OTHOCHUTENLHAS
aToMHas i

MOJIEKYJIIpHAss Macca.
KonnuecTBo BemecTna.

1. 3HaTh U TPUMEHSITh
CTEXMOMETPUUECKHUE
3aKOHBI XUMUU B PEUICHUH
3az1ad.

1)PackpsiBaeT coqepikaHue 3aKOHA
COXPAaHEHHUsI MaccChl;

2)O0BscHSET 3aKOH ABOTaapo

U TPaHULIBI €r0 TPUMEHUMOCTH;
3)BeruncisieT OTHOCUTEITBHYIO
aTOMHYIO ¥ MOJIEKYJISIPHYIO Maccy
BELIECTBA;

4)PackpbIBaeT cofepKaHUe MOHATHS
KOJIMYECTBA BEIIECTRA.

3aKOH COXpaHEHMUsI
MacChl BELIECTB.
Pacuetsl o ypaBHEHUsAM
peakuuii «Pacuet
BBIXOJa NTPOJIyKTa B
IIPOLEHTAX OT
TEOPETUUECKHU
BO3MO>KHOTO»,
BBIUMCJIEHHE MACChI
IIPOAYKTA PEAKLUH 110
U3BECTHOM Macce
HCXOJHOTO BEIIECTBA.

1.BeimonHeHue
npakTudeckou padotsr Nel

1)OxcneprMeHTanbHO BBIYUCIISIET
Maccy, KOJMYECTBO BEIIeCTBa peareHra
WO TOpOJAyKTa 10  XUMHYECKUM
YpaBHEHHUSIM, YKa3bIBAIOIIUM Ha
TFEHETUYECKYIO CBA3b METAIJIOB M HX
COEeIMHEHNM;

2) [IpoussBoaur pacyeTsl o
YpaBHEHUSIM XUMHUYECKHX peakIuil c
y4yacTHEM MeETaUIOB (C peareHTamH,
UMEIOLIUMH TpPUMECH, a TaKXke Ha
MPAaKTUYECKUI BBIXOA MPOAYKTa OT
TEOPETHYECKH BO3ZMOYKHOTO);
3)O0bsicasier  (UBHYECKUHA  CMBICI
MOHATUN  "OTHOCUTENbHAs  aTOMHAs
Macca","OTHOCUTEIbHAs MOJIEKYJISIpHAs
Macca" u "MomspHas macca';
4)IIpoBOIUT pacyeThl 10 ypaBHEHUSAM
peakuuii «Pacder BbIX0/1a MPOAYKTa B
IIPOLIEHTaX OT TEOPETUUECKH
BO3MO>XHOT'0», BBIYHCIICHUE MaCChl
IIPOJYKTa peakluy 10 U3BECTHOM Macce
MCXOJTHOTO BEIIECTBA.

OKHCIMTENBHO-
BOCCTaHOBHUTECIIBHEIC
MPOLIECCHI.
OKHUCINTEIIHHO-
BOCCTaHOBUTEIIbHEIE
npouecchl. CocTaBieHue
YpaBHEHUHU
OKHCIIUTEILHO-

Brimonuenue
MPaKTUYECKOU paboThl No2

1) OnpenensieT creneHb OKUCICHUS
AJIEMEHTOB TI0 ()OPMYIIaM BEIIECTB;
2)CocraBisieT OKUCIUTENbHBIE U
BOCCTAHOBHTEJIbHBIC YPAaBHCHHS,
UCIOJIB3YST METO]] JIEKTPOHHOTO
OanaHca;

3)O0BsCHSIET IPOIIECCHI,
MPOTEKAIOIINE TPH MPOXOXKICHUH
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BOCCTaHOBUTEJIbHBIX
pEaKuHii METOAOM
3JIEKTPOHHOTO OajaHca.

AJIEKTPHUYECKOTO TOKA Yepe3 pacTBOp U
pacriias.

CrangapTHbie
AJIEKTPOJIHBIE
MOTEHINANBL, DIEKTPOXH
MUYECKUN Pl
IMOTSHITAAJIOB.
TI"anpBannyeckue
3JIEMEHTBI. DJIEKTPOIHU3.

1. 3HaTh XUMUYECKYIO
AKTUBHOCTH MCTAJIJIOB Ha
OCHOBaHUU
ANEKTPOXUMUUYECKOTO
pAna HamPSIAKEHU
METaJJIOB.

1)OOBsCHSIET pacronoKEHUE METaJIOB
B DIEKTPOXUMHUYECKOM pany
HanpsH>KeHU MeTauioB bekeTona;

2)PackpbIBaeT COAEp)KAHUE IOHSTHS
«TaJIbBAHUYECKUH 2JIEMEHT;
3)OnuceiBaeT

MpeBpaLICHUEXUMUYECKON SHEPTUU B
AJIEKTPHUECKYIO;

2.00BsCHATH TpOIIECC
AJIEKTPOJIM3a B PacTBOpax
U pacIiaBax
AJIEKTPOJIUTOB.

1)Onpenensier NpoayKThl IEKTPOJIN3A,
oOpa3ylomuecs Ha JJIEKTpoAax B
pacTBOpax M pacIuiaBax 3JIEKTPOIUTOB;
2)CocTaBisieT  CXEMBbl MPOIIECCOB
AJIEKTPOJIM3a PACIIaBOB M PACTBOPOB;
3) PaccuuThiBaeT Maccy, o0beMm (Taza)
MPOAYKTOB AJIEKTPOIIN3A;

4)PackpbiBaeT 0071aCTH TPUMEHEHUS
AJIEKTPOJIH3A.

Pa3znea 3. JHeprernka xumm4ec

KHUX peakmuii

10

BnyTtpeHHss dHeprus u
SHTAJIBIINA.

1.3HaTh, 4TO U3MEHEHUE
BHYTPEHHEHN SHEPIUU U
SHTAIBIIUU SBIISIOTCS
TEIJIOBBIMH 3 deKTaMu
XAMHUYECKOW PEaKLUH.

1)Knaccugpunupyer xumMudeckue
peaKIuu 1Mo TeroBomMy Y dexTy;

2) OOBSICHSIET 3HAYUMOCTD TEIIOBOTO
s dexTa XUMUYIECKUX PEaKIINiA;

3) PaccuuteiBaer TemnoBoit ekt
XMMHYECKOHN PEaKInu;

4) IlosdcHsaer mpouecchl paspblBa H
o0pa3oBaHMsI  HOBBIX  XUMHYECKHX
CBsI3€E

5)Onpenensier AKCIEPUMEHTATBHO
W3MEHEHUE PHTAIIBITUU PEaKIINH;
6)IIpon3BOIUT pacyeThl HA OCHOBE
CIIPABOYHBIX JTAHHBIX.

11

3axoH ['ecca. DHTpomnuS.
CBoOomHas sHEPTUS
I'ub6ca.

Brimonuenue
npakTudeckor padboTsr N3

1) O0BsicHsIeT GUBNIECKUNA CMBICIT
3akoHa ['ecca;

2) Ucnonw3yer 3akoH ['ecca st
pacuera U3MEHEHUS SHTATBITUU
XUMHYECKUX PEAKIIUN;
3)Xapakrepusyet 1) O0bsicHIET
¢dusnyeckuii cmbici 3akoHa ['ecca;
2) Ucnonw3yert 3akoH ['ecca st
pacuera U3MEHEHUS YHTATBITUU
XUMHYECKUX PEAKIIU;
3)Xapakrepusyer

12

CKOpOCTh XMMHUYECKOI
peakuuu. ['oMorenHas
XUMUYECKAsl pEaKIIUS.
I'ereporennas
XUMUYECKAsl pEaKIIUsl.

1.3Hate W onpenenaThb
CKOPOCTb MPOTEKAHUS
XUMHYECKOW PEaKIru.

1)Dopmynupyer TOHITHE
XUMHYECKON PEAKIINY;
2)IIpousBoautr  pacueTrsl
CKOpPOCTH pEeaKkLuid;
3)BeruncasieT CKOpoCTh IS

CKOPOCTh

cpeaHen
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TOMOTEHHBIX U T€TEPOrCHHBIX
XUMUYECKHUX PEAKLIUN.

13 Bnusinue ycnoBuii Ha Brinosnenue 1) [IpuMeHsieT 3aK0H ACHCTBYIOIINX
CKOPOCTb XUMHUYECKUX npakTU4ecKoi padboTsl Ned | Macc A7l XUMUUECKUX PEaKIIMii;
peakumii.  Kartanus. 2)IIpon3BOAUT pacyeThl, UCIIOJIB3YS
Bnusinne KoHUIEHTpauu 3aKOH JICUCTBYIOIIUX MACC;

Y JaBJIE€HUSI Ha CKOPOCTh 3)Pa3zbscHseT BIUSHUE TaBICHUS U
XAMHUYECKHUX PEaAKLUM. TeMIepaTypbl Ha CKOPOCTh XUMUYECKOMN
Bnusuaue remneparypsl peakuuu.

Ha CKOpPOCTb

XUMHUYECKOW PEaKIru.

Karanuzartopsr.

NHrubuTOopHI.

14 XHUMHUYECKOE 1.0Onpenensatsh 1)PackpbiBaeT  mOHATUS OoOpaTUMas
paBHOBecue. OOpaTuMble | XMMHUECKOE paBHOBECHUE B | peakius, XUMUYECKOE PaBHOBECHE;
peakiuu. XuMU4ecKoe o0paTuMbIX XUMUYECKHX | 2)OO0BSCHSET  BIUSHUE  Pa3TUYHBIX
paBHOBecue. KoHcTaHTa | peakiusx. (bakTOpoB Ha CMelIeHHE PaBHOBECHS;
paBHOBecus. BinusHue 3)O0bscusier npuniun Jle-Illatenbe-
pa3nMuuHbIX (PaKTOpOB HA bpayna;
paBHoBecue. [IpuHuun HllosicHsier  BAMSHUE  U3MEHEHUS
Jle-1llaTense-bpayHa. TeMnepaTyphbl, KOHIIEHTPaLHK1 u
XUMHYECKOE PaBHOBECHE JABJICHUSI Ha XMMHUYECKOE PaBHOBECHE;
B [IPOMBIIIJIEHHBIX 5)CoctaBisieT BBIpaKEHHUS KOHCTaHThI
npolieccax. paBHOBECHS; 6)O0BsICHSIET

JUHAMHAYECKHM XapakTep XUMHYECKOTO
paBHOBECHS.

15 HUccaenosanye BIusSHUS 1. BrimoaHenue DKCIEPUMEHTAIBHO UCCIEAYET BIIUSHUE
pa3nTUYHBIX (DAKTOPOB HA | MPAKTUYECKOU PabOTHI TeMIIepaTyphl, KOHILICHTpAIlUH,
CKOPOCTh XUMHYECKHUX Nes. JABJIEHUS Ha CKOPOCTb XHMHUYECKUX
peakuui. peakuuii;

2) DKCIIEpUMEHTAIILHO TIOITBEPKIACT
BIIMSIHUE TEMIIEPATYPbl HA CKOPOCTh
XUMHYECKUX PEAKIIU;
3) DKCIepuMEHTAIbHO JI0KA3bIBACT
BIIMSIHME KOHIIEHTPALIMH HA CKOPOCTh
XMMHYECKUX PEAKIIU;
AHITpon3BOAUT paCUETHI IO TIPABUITY
Bant-T'odda;
5) OObsicHsAET PU3NUECKUI CMBICTT
MOHATHUA "PHEPrus aKTUBAIUU".
16 1.3HaTh u3BECTHBIE 1)PackpriBaeT Teoputo AppeHuyca,
TEOPUU KUCIOT U JIprouca,reopurobpéncrana-Jloypu;
OCHOBaHMH. 2)PaznuyaeT KUCIOTHI U OCHOBAHUS;
OOBsICHSIET Pa3MUuUsl SIEKTPOIUTOB U
HE3JIEKTPOJIUTOB.
17 HNonnble paBHOBECHS B 1.O0BACHATH YCIOBUS 1)OnpenensieT HOHHBIC PAaBHOBECHS B

pacTBopax
31eKTpoauToB. MloHHOE
IMMPOU3BCACHUC BOABI.
Bonopoansrit
MOKa3aTellb.

HOHHOT'O paBHOBCCHUS B
pacTBoOpax AJIEKTPOIUTOB.

pacTBOpax 3MEKTPOJIUTOB;
2)/loxa3bIBacT KAUYECTBEHHBIN COCTAB
pPacTBOPOB KUCJIOT, TUAPOKCUJIOB U
coJsieil mo 3HadyeHusiM pH pactBopos.
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18

BbydepHbie pacTBOpHI.
PaBHoBecue B OydepHbIX
pacTBopax.

1.3Hath u onpenensaTh
OydepHbIe pacTBOPHIL.

1)O0bsacusier  monsiTue  OydepHbIe
PacTBOPBHI;
2)Pazbsacuser KJ1accu(puKamo

Oy(hepHBIX paCTBOPOB;
3)OO0BSCHSET YCIOBHS COXpaHEHUS
paBHOBecHsl B 0y(hepHBIX pacTBOpax.

Paznen 4. Xumus BOkpyr Hac. XuMus 3eMiiu

19 AHanutnueckue metoasl | 1.XapakTepus3oBarb 1)Ha3bIBaeT aHAIMTUYECKUE METOABI B
B AQHAIUTUYECKUE METObI COBpPEMEHHBIX MCCIIEAOBAHUIX XUMUU;
HUCCIIENOBAHUAX . AHAIUTH | XUMHUH. 2)OnuceIBaeT NPUHIIMI pa3IeIeHUs
YEeCKUe METObI B BEIIECTB METOJOM
COBPEMEHHBIX OymMakHOWXpoMOTOrpaduy;
UCCJIEIOBAHUSIX. 3)PackpbiBaeT TepMUHBI HEMOIBUYKHAS,
Xpomarorpadus. MOJIBUKHASA (a3bl.

20 OnemeHThl 17 (7A) 1.3naTh 3akoHOMepHOCTH | 1)/laeT XapaKTepUCTUKY TajoreHaM I10
rpynmsl. ['anorensi, U3MEHEHUS CBOMCTB PACIIOJIOKEHUI0O MX B IEPUOIUYECKOU
3aKOHOMEPHOCTH raJIOTeHOB B TPYIIIIE. CUCTEME;

U3MEHEHUS CBOMCTB 2)Onpenensier cTeneHb OKUCIECHNUS,
raJIoOreHOB, IPUMEHEHHE. ANEKTPOOTPHUIATETLHOCTb,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOICTBA T'aJIOTCHOB;
3)Xapakrepusyer rajgoreHsl no
buznyecKumM U XUMHYECKUM
CBOICTBaM;
4)O0BscCHIET 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB TaJOr€HOB B
rpynmne;
5)IIpoBoAUT KaueCTBEHHBIE PEAKIIUU HA
XJIOpU-, OpoMuA-, HOUA-, UOHBI,
6)O0BsCHSIET OHMOIOTUYECKYIO POJIb
1i0J1a B OpraHu3Me 4eJloBeKa,
BO3HUKHOBEHHUE 00JIe3HEH, CBA3aHHBIX C
nedunmuToM rHoma.

21 H3ydeHue cBOWCTB 1. BoinmonHenue 1) [IpoBoauT paboTy 1o
raJIOTeHOB U MPAKTUYECKON pabOThI AKCIIEPUMEHTAILHOMY Paclo3HaBaHUIO
omnpezeneHue rajoreHua- | Neb. rajIoreHu]] - MOHOB;

HOHOB B BOJHOM 2) OOBACHSIET UCTIOIB30BAHKE XJIOPa
pacTBope. 111 00e33apayKuBaHMsI BOJbI U
OLICHHUBAET MPEUMYILECTBA U
HEJ0CTaTKU JAHHOI'O IIPOLECCa;
3) OnpenensieT GU3HOTOTUYECKYIO POJIb
rajoreHOB U UX COCIMHEHUN.
22 OnemeHnTol 2 (ITA) 1.Xapaktepu3oBaTh 1)O0BsACHSIET 3aKOHOMEPHOCTH

rpynmsl. Gusnyeckue
CBOMCTBA 3JIEMEHTOB 2
(II) rpynimsL.
XUMHUYECKUE CBOMCTBA
anemenToB 2 (1)
rpynnsl. I Ipupoasbie
KapOOHATHI.

aneMeHTsl 2 (IIA) rpynmsl
MEPUOIUYECKON CUCTEMBI.

M3MEHEHHSI (PU3NYECKHX CBOMCTB
anemeHToB 2 (ITA) rpymmsr;
2)CocTaBisieT ypaBHEHHUsI JKECTKOCTH
BOJIbI M HA3bIBAE€T CIOCOOBI €€
YCTpaHEHMUS;

3) PackpriBaeT nmpuMeHEeHNE
BAKHEUIIUX COEAUHEHHM 1IEJI0YHO-
3eMEJIbHBIX METAJIIOB;

4)O0BscHET OMOJIOTHUYECKYIO POJIb
COEJIMHEHM KaJIblIMs U MarHus;
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5)CocraBisieT ypaBHEHHUsI peaKIui,
XapaKTEePU3YIOLIUE OCHOBHBIE CBOMCTBA
KaJIBLIUS, MAarHUS U UX BaKHEUINX
COEMHEHHUII.

23 Pemenue 1.BeimmonHeHue 1)IIpoBOAUT 3KCIIEPUMEHT TIO
AKCTIEPUMEHTAIbHBIX NPaKTUYECKON pabOThI KaueCTBEHHOMY OIPEAEIEHUIO
3azad. Ne7. kaTroHOB MeTayyioB 2 (II) rpymmsr;

2) OOBsICHSIET 3aKOHOMEPHOCTH
M3MEHEHUS XUMHUYECKUX CBOUCTB
anemenToB 2 (II) rpymrsr;
3)Hccnenyer KauyeCTBEHHBIE pEeaKITuU
Ha MOHBI KalblUs (OKpalInBaHUE
TJIAMEHN );

4) Pacnio3naér nonsl Cu+,

Zn2+.

25 Onementsl 14 (IVA) 1.3nate 3akoHOMepHOCTH | 1)OnuchiBaeT puzndeckue u
rpynnsl. I3MeHenne U3MEHEHHUs (PU3UUYECKUX U | XMMHYECKHE CBOICTBA yriiepoJa,
CBOWCTB DJIEMEHTOB XUMHYECKHX CBOMCTB KPEMHUS U UX COCIUHEHU;
14(IVA) rpynmsbi. anemeHToB 14 (IVA) 2) OOBACHSIET KAYECTBEHHBIE PEaKITUU
XHUMHUYECKUE CBOMCTBA CPYIIIBL. Ha KapOOHAT-, CUJIMKAT- HOHBL;
anemeHToB 14 (IVA) 3)OnpenensieT CTeneHb OKUCICHUS
TPYIIBI U UX COETUHEHUIA.

COCTUHEHUN.

25 DopMBI HAXOKCHUS B 1. 3HaTh popmeI 1)OnuceiBaeT HaXOXACHUE AIEMEHTOB
IPUPOJIE U CIIOCOOBI HAXO0XJICHUS B IPUPOJIE U | B IPUPOJE,

MIOJIyYEHUS IPOCTBIX CHOCOOBI OTYyYCHUS pacnpoCTpaHEHUH U IPUMEHEHUH

BelecTB. Gopmbl MPOCTHIX BEIIECTB MPOCTHIX BeMIecTB dyieMeHTOB 14 (IVA)

HaxXOXJEHus B pupoae | anemeHToB 14 (IVA) IPYIIIB;

U CIIOCOOBI MOJTyYEeHHS TpyMIbI 2)Ocy1iecTBsieT FTeHETHYECKYIO CBSA3b

IPOCTBIX BEIIECTB. 4yepe3 HallMCaHUE XUMUYECKUX
YpaBHEHU.

26 CtpoeHue u cBolicTBa 1.3natb cTpoeHue u 1) ITosicHsIET HU3KYIO XUMUYECKYIO
MOJIEKYJIBI a30Ta U CBOMCTBa MOJIEKYJIBI a30Ta | aKTUBHOCTh a30Ta Ha OCHOBE CTPOCHUS
ammuaka. OCOOEHHOCTH | U aMMHMaKa. MOJIEKYJIbI;

CTPOEHUS U CBOMCTBA 2)CocTaBisieT ypaBHCHHsI peaKIui,
MOJIEKYJIBI a30Ta. XapaKTEepU3YIOIINX NOJyUYEHUE U
AMMUaK u conu XUMHUYECKHUE CBOMCTBA ra3000pa3HOTO
AMMOHHMSI. aMMHaKa ¥ ero BOJHOTO pacTBOpa;
3) OnmceiBaeT crocoObl
IIPOMBIIIIJIEHHOT'O ITPOU3BOJICTBA
aMMHaKa ¥ a30THOM KUCJIOTBI U OTpaciu
MIPUMEHEHUS.

27 [TpombInuieHHOE 1.PacKkpbITbTEXHOJIOTHIO 1) OnchIBaeT BIUSHHUE a30THBIX
IIPOU3BOJICTBO a30THBIX | IPOMBILUIEHHOTO yoOpeHuii Ha pacTeHus;
yIOOpeHMIA. MPOU3BOACTBA a30THBIX 2) OnuchIBaeT MPOMBIIIJIECHHOE
[IpomeinnenHoe ya00peHuit. MIPOU3BOJICTBO a30THBIX YIOOpEHUIA.
MIPOU3BOJICTBO a30THBIX
ynoOpeHuil.

28 KoHTakTHBIH c110c00 1.PackpbITh KOHTAKTHBIHI 1) OG0oCHOBBIBAET 3HAYEHUE CEPHOU

MIOJIy4EHUS CEPHOU
KHUCIIOThL. KOHTaKTHBII
CTOCO0 MOTy4eHUs
CEpPHOM KHUCJIOTHI.

Croco0 MOTy4YeHus: CepHOU
KUCIIOTHI.

KHUCIIOTHI JIJIs1 IPOMBIIIUICHHOCTH;
2)O0BACHIET KOHTAKTHBIN TIPOIIece
MIPOMBIIIIJICHHOTO MTPOU3BOJICTBA
CEpPHOM KHUCIOTHI;

3) CpaBHHMBaET CBOIICTBA
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paz0aBIIeHHON W KOHIIEHTPUPOBAHHOU
CEpPHOM KHUCIIOT.

29 DKOJOTHYECKOE Beinosninenue 1)AHanmu3upyer BO3IeHCTBUE OKCUIOB
BO3JICHCTBUE OKCUIOB npakTudeckoi padboTsl Ne§ | azora Ha aTMoc(epy, HUTPAaTOB Ha
a30Ta U HUTPATOB U II0YBY U BOJHBIE PECYPCHI;

JUOKCHJIa CepBI Ha 2)O0BsACHSET POJb TUOKCHUA CEPhI HA

OKPYKaIOIIYIO Cpeny. (dbopMHpOBaHNE KHUCIOTHBIX JOXKAECH 1

Bpennoe Bo3neiicTBue Ha HX BO3JEHCTBUE HA OKPYKAIOIILYIO

OKPY’KaIOILYIO Cpeny cpeny;

OKCHJIOB a30Ta, HUTPATOB 3) OnuceiBaeT oOpa3oBaHUE TUOKCUIA

Y JUOKCHUJA CEPBI. Cepbl IPU TOPEHUU CEPOCOIEPHKAIIETO
HCKOIIAEMOT0 TOIINBA;
4)PackpbIBaeT BpEIHOE BO3JICHCTBHE
Ha OKPY’KaIOILYI0 Cpely OKCHIOB a30Ta,
HUTPATOB U TUOKCH]IA CEPBI;
S)IIpennaraer myTu peuieHUs
po0GJIeMbl YMEHBIICHHS BO3IEHCTBUS
coeanHeHui a3ota u pochopa Ha
OKPY’KaIOIIYIO Cpeny.

30 [Tonydyenue MeTaiuioB U 1.3HaTh cr1ocoObI 1) Ha3piBaeT MeCTOpOXICHHS MEAH,
CIUIaBOB. MeTayyprusi. | MOJIy4eHHUs] METAJUIOB U LIMHKA, JKeJIe3a, XpOMa U UX
Crioco0b! noyueHust CILIaBOB. coenquHeHuiiB KazaxcraHne;

MeTauioB. CIuiaBbl. 2) OOBSCHSET CBOWCTBA M MPUMEHEHHUE
CocraB, CBOMCTBA. MEJIH, LIMHKA, XpOMa U UX BAKHEHUIIUX
COEeIMHEHNM];
3)OnuceiBaeT MIPUMEHEHHUE ATFOMUHUS
U €ro CILJIaBOB;
4)O0BsACHET KOPPO3UIO, IPUYUHBI €€
BO3HUKHOBEHMS 1 HETATUBHOE BIIUSHUE
Ha CPOK IKCIUTyaTallMi METAJUIMYECKUX
KOHCTPYKIIUH;
5) Ha3piBaeT cocTaB BaKHEHIITHUX
CIUIaBOB, IPUMEHSIEMBIX B HAYKE,
TEXHHUKE U B OBITY: YYT'YH, CTaJlb,
JaTyHb, OpOH3a, METIbXHOD, AHOPAIIb;
6)OmnuchIBaeT COcOObl MOMYyYCHUS
YyryHa U CTAJIM U UX CBOICTBA.

31 [IpouzBoactBo uyrynau | 1.YCBOUTH OCHOBBI 1)Ha3piBaeT xumudeckue u
cranu. [IpousBoncTso TEXHOJIOTUHU U TEXHOJIOTHYECKUE TTPOLIECCHI,
yyryHa. TexHosorus IIPOU3BOJICTBA MOJIYYEHUS | IPOUCXOSALINE NP MOIYUEHUH
mporiecca. YyryHa U CTAJIN. YyTryHa;

[IpousBoacTBO CTayu. 2)XapakTepu3yeT HCXOJHbIE

CrniocoObI noy4eHus Marepuaibl JUisl OJYy4YEeHHs CTAIIH;

CTaJIH. 3)O0BsIcHIET 0COOEHHOCTH
nepepaboTKH YyryHa B CTalb.

32 OO6mas xapakrepuctuka | 1.XapakTepu3oBarb 1)PackpbiBaeT noHsTHE U

NEePEeXOAHBIX METAJIIOB.
buonornueckas ponb
HEePEeXOAHBIX METAJIIOB.
CBolicTBa IEPEXOIHBIX
METaJIOB.

NEPEXOAHBIC MCTAJLIIbI.

CBOMCTBA MEPEXOIHBIX METAIJIOB.
2)PackpbIBaeT OMOJIOTHYECKYIO POJb
MEPEXOIHBIX METAJIJIOB.
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33 KommekcHsie 1. 3HaTh KOMILIEKCHBIE 1)O0BsACHSIET MOHATHE BHYTPEHHSS
COEIMHEHMUS. COEIMHEHMUS. KOOpJIUHAIIMOHHAs cepa, BHEITHSIS
BuyTpennss KOOpJIUHAIMOHHAas cdepa;
KOOPAMHALIMOHHAS 2)Pa3bsacHseT TepMUHBI
cthepa. Buenusis KOMILIEKCOOOpa30BaTeb, IUTaH/a,
KOOpAMHAIIMOHHAs KOOPJAMHAIIMOHHOE YHUCIIO.
ctepa.

34 HayuHnble npuHIUIIBL 1.3HaTh OCHOBHBIE I)Ilepeuuncnsier OCHOBHbIEC TPUHIUTIBI
XUMHUYECKOTO Hay4YHbIE€ TPUHIIUIIBI XUMHYECKOT0 TPOU3BO/ICTBA;
IIPOU3BO/CTBA. XUMUYECKOTO 2)Onpenensier MaTepuasbl,

IIPOU3BO/ICTBA. MOJIBEpraorecss BTOpUIHON
nepepaboTKe;
3)Pa3bscHseT 3HAaUCHUE
HEMPEPHIBHOCTU XUMUYECKOTO
MIPOM3BO/JICTBA.

35 [Ipob6nembl OXpaHbl 1.3Hatp npoOIeMsbl D)IIporHo3upyeTt 3K0JI0ru4ecKue
OKpY’KaroIlllel Cpelbl MPU | OXPAHbI OKPYKAIOLIEH MpOOJIEMBI B pa3IUYHBIX OTPACIAX
IIPOU3BOJICTBE METAJUIOB. | CPEAbl IIPU IPOU3BOJCTBE | XMMHUYECKOM MPOMBIIIIEHHOCTH
Herpananus 3eMelnb. METAJIOB. Kazaxcrana;
3arpsi3HUTENHN BO3AyXa. 2) PackpbIBaeT 3K0JIOrMYECKUE
[TpoMBIlIIEHHBIE CTOKH. MpoOJIeMbl XUMUYECKUX ITPOU3BOJICTB

Kazaxcrana;

3) OnuleHuBaeT BO3JCHCTBHUE OTXOI0B
XUMHUYECKOTO U METAJLTypruueCcKoro
MIPOM3BOJICTB Ha OKPYKAIOIIYIO CPENY;
4)Ipennaraer nyTu peleHus
MpOoOJIeMBI JIeTpajaliii 3eMellb,
3arps3HUTENECH BO3/1yXa,
MIPOMBIIIJICHHBIX CTOKOB;

5) OOBsicHSIET OUOIOTUYECKYIO POITh
METaJIJIOB U HEMETAILJIOB B
KU3ZHEICSITEIIbHOCTU HKUBBIX
OpPraHHU3MOB.

36 12 nmpunnunos «3eneHoit | 1.3Hath 12 npuHUUIIOB 1) Ha3biBaeT u 00bscHseT12
XAMHUUWY. 3arpsi3HEHUE «3eJICHON XUMUN. NPUHIMIOB "3eIeHoN XumMuun'";
aTMocQepsl, 2)[lepeuncisieT MCTOUYHUKU
ruapocdepsl, 3arpsi3sHEHUsT aTMOCGephl, THAPOCHEPHI
autocdepsl. Pazpymenue U uToc(epsl;
030HOBOTO CJIOSI 3€MJIH. 3)IIpemmaraer myTH penieHus
I'moGanbHoe r7100aJIbHBIX KOJOTMYECKUX MpoOiIeM;
MOTETUICHHE. 4) O6bsacHseT mpodIeMy

"mapHUKOBOrO A deKTa" 1 pazpymeHus
030HOBOTO CJIOS.

Yriepoa M ero coeUHeHus

37 Brenenue B 1.3HaTh OCHOBBI 1) OtnuyaeT opraHMvecKre BEIecTBa
OPTraHUYECKYIO XUMHUIO. | OPTaHUYECKOM XMMUU KaK | OT HEOPTaHUUECKUX;

CocraB u CTpyKTypa MPOU3BOHBIC yTiiepona u | 2) OnuceiBaeT THOPUIN3AIIIO

OpraHUYECKHUX BEILIECTB.
Teopuss A.M. Bytneposa.

€ro COEIMHEHNH.

yriaepoja B yriaeBoAOPOAax;
3) OOBsicHAET 0COOCHHOCTH CTPOCHHMS
aToma yriepoja U CriocoOHOCTh
obpazoBbiBath -C-C CcBsI3H;
4)Ha3biBaeT OCHOBHBIE MOJOKEHUS
teopun A.M. bytiepona;
5)Pa3nnyaet sMOUpHUUECKYIO,
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MOJIEKYJISIPHYIO, CTPYKTYPHYIO U
MIPOCTPAHCTBEHHYIO (hOPMYJIbI
YIJ1€BOJOPOIOB;

6)HazbIBaeT BUABI H30MEPUN.

2.3HaTh COCTaB U
CTPYKTYPY OPTaHUYECKUX
BEILECTB.

1)CocraBnsier hopMyIbl H30MEPOB:
CTPYKTYPHBIX, IIOJIOKEHUS CBSI3H,
(YHKITMOHATBHBIX TPYIII U
MEXKKJIaCCOBBIX;

2)PackpbIBaeT CTPYKTYpy U pPOJb
paZvKaioB B )KU3HU KUBbBIX
OpPTraHU3MOB;

3)Ilosicasier popmupoBanue
TOMOJIOTHUECKUX PSIJIOB;

4) OOBACHSIET pa3IMune U CXOJICTBO
CBOMCTB TOMOJIOI'OB;

5) CocrtaBisieT CTpyKTypHBIE (hOPMYJIBI
COEIMHEHUI U Ha3bIBAET UX I10
nomenkiarype MIOITAK (IUPAC-
MEXIYHAPOIHBIA COI03 TEOPETUYECKON
Y TIPUKJIATHON XUMHH).

38 Knaccudukanus 1.YcBouts 1) OnuceiBaeT cTpoeHne
OpraHMYECKUX BEIIECTB. | Kiaccuukaimio (GYHKIIMOHATIBHBIX TPYIII COUPTOB,
OcHoBHbIE OpPraHMYECKUX BEILECTB. QJIBJIETHJIOB ¥ KETOHOB, KAPOOHOBBIX
(GyHKIIMOHATTBLHBIE KHCJIOT, 3HUPOB;

TPYIIBI B OPTaHHYECKHUX 2) PackpbiBaeT 3HaU€HUE OPraHUYECKUX

COETUHEHUSX. COEIMHEHUI B )KU3HU YEJIOBEKa;

Howmenxkiarypa. 3) PackpbiBaeT BKIaJa Ka3aXxCTaHCKHUX
YUEHBIX B Pa3BUTHE OPraHUYECKOI
XUMHUH.

39 [Ipenenbusie 1.3HaTh npenenbHbIe 1)Ha3biBaeT npoayKThl cropaHus
YII€BOAOPOABI. AJIKaHBI. | YIJIEBOJOPOJIBI. QJIKAHOB U OLICHUBAET UX BIMSIHUE Ha
["'omonornyeckuii psi. OKpY>KaloIYIO Cpealy;

Howmenkiarypa u 2)OnpenensieT MOJIEKYISIPHYIO

U30MepHsl, CBOICTBa (dbopMyIy BeliecTBa Mo JaHHBIM

ankaHoB. llukioankaHsl. MPOYKTaM CTOPaHHUS;
3)HaxoauTt npocTteiimue u
MOJIEKYJISIpHBIE (POPMYITBI
OpPraHMYECKUX BEIIECTB [0 MaCCOBBIM
JIOJISIM 3JIEMEHTOB U OTHOCUTEIbHOMN
IJIOTHOCTHU UX I1apoB;
4)XapakTepu3yeT roMOJIOTHUECKU
psia, CTpOEHUE, XUMUYECKHUE U
(u3MUecKre CBOMCTBA IUKIIOAIKAHOB;
5)CocraBisieT CTpyKTypHBIE (hOPMYJIBI
1 (DOPMYIIBI ©30MEPOB, HA3HIBAET
BemlecTBa no HoMenkiarype MIOIMAK
(IUPAC-mexayHapOJHbII COI03
TEOPETHUYECKON M MPUKIIATHON XHUMUH).

40 Henpenenbubie 1.3nath 1)CocraBisieT roMOJIOTHUECKUH PsijT

YIJIEBOAOPObI. AJIKEHBI,
COCTaB, CTPYKTYpa,
TOMOJIOTH U U30MEPBHI.
duznueckue u

HeNpeIeIbHBICYTIEBOJOPO

Bl

HeTIpeIeNIbHBIX YIIICBOAOPO/IOB;
2)O0BscHSET CTpOeHHE, PU3NIECKUE U
XMMHYECKHE CBOMCTBA HEMPEAETHHBIX
YTJIEBOJIOPOJIOB;
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XMMHYECKHE CBOICTBA
aJIKEHOB.

3)PackpeiBaeT crmocoObl X MOJYUCHHS;
4)OnuceiBaeT KAYECTBEHHbIE PEAKIIUU
Ha aJIKEHbI (HCHACHIIIIEHHOCTH );
5)CoctaBisieT CTpyKTYpHbIE (POPMYIIBI
AJIKCHOB.

41 Peaxnus 1.XapakTepuszoBarb 1) CocraBnsier peakuuu
MOJIUMEPU3ALIIH. peakuuy NoJuMepU3aliy | MoJuMepu3auuy (OJIUITUIICH,
[IpouzBoacTBo Y TIPOU3BOJICTBO MOJIUTIPOTTJICH, TTOJIMBUHUIIXJIOPHUI);
MOJUATUIIEHA. PEakIIMOHH | MOJIMATHIICHA. 2) Paznuyaet nmoustus "MoHomep",
ast CHOCOOHOCTh "371€MeHTapHOE 3BE€HO",
ankeHoB. [Ipumenenue. "onmuromep", "monumep", "creneHp

nojnuMepuszanuu';

3)CocraBisieT ypaBHEHHE PEaKIINU
MOJIMMEPH3AIUH U TTOJIUKOHICHCAIIHH;
4)Ha3zpiBaeT 00JaCTH IPUMEHEHUS
MOJIMATIIICHA U IPYTHX MTOJIMMEPOB.

42 CocraBieHnue Mojenen 1.BeimonHenue 1)Cobupaet MoaeIn MOJICKYIT
MOJICKYJI OPTaHUYECKUX | MPAKTHUYECKON pabOThI OpPraHUYECKUX BEIIECTB;

BEIIECTB. NeO. 2)OO0BACHSIET CTPYKTYPY MOJICKYJIBI
OpPraHUYECKUX BEIICCTB;
3)BeimonHseT TpeOoBaHUS TEXHUKH
0e30IMacHOCTH;

HITogBOIUT UTOTH.

43 KauecTBennsie peakunu | 1.Brimonnenue 1)IIpoBOANT KaYeCTBEHHBIC PEAKIIUU Ha
HAa HEHACHIIIEHHOCTh MPAKTUIECKON pabOThHI HEHACBIIICHHOCTH CBSI3H;

CBSI3H. Nel0. 2)OO0BsICHSIET TEPMHUH
"HEHACHIIEHHOCTH" U BIIUSHUE
HEHACBIIIEHHOCTH Ha CBOMCTBA
COCTUHEHMUS;
3)DKCIepuMEHTABbHO JT0KA3bIBACT
HEHACBIIICHHOCTh CBS3EH B aJIKEHaX.

44 Ankanuensl. Kayuyk u 1. YcBouTh 3HaHHUS MO 1)O0BsACHSIET CTpOEHHUE, CBOMCTBA
pe3UHAATTKUHBI. NKaJIMeHaM U aJKWHaM. | aJKaJHeHOB U aJIKUHOB;

Auneruied. Briazn 2)O0BACHSIET CBOMCTBA AJIKAJANUEHOB 1

Ka3aKCTaHCKUX YYCHBIX B QIIKUHOB Ha OCHOBE UX CTPOCHUS;

pa3BUTHE OpPTraHUYECKON 3) CobupaeT mapocTep>KHEBbBIC

XUMUH. MOJIETH TIPOTYKTOB PeaKIINH
MOJTMMEPH3AITIN JTUEHOB (M30TIPEH);
4)CocTaBisieT TOMOJIOTHYECKUN Psif
QJIKaJIN€HOB U AJIKUHOB.

45 Coenunenus 1. XapakTepuzoBarb 1) OOBsICHSIET CTPYKTYPY MOJIEKYIIbI
apoMaTHYECKOro psija. COEIMHEHUS OeH3071a C MO3ULIUH AeTIOKAIN3aluN
CtpoeHne MOJIEKYIIbI apoOMaTUYECKOTo psijia. AJIEKTPOHOB;

OceH301a U eTo 2) OnuchIBaeT CBOWCTBA, XapaKTEPHBIE
TOMOJIOTOB. XUMHUYECKHE Uit O€H30J1a U €70 TOMOJIOTOB;
CBOMCTBa O€H30J1a U €T0 3) CocraBisieT peakiuu MoJTydeHHs
TOMOJIOTOB OEH30J1a ¥ €r0 TOMOJIOTOB;
4) O0OBsACHsIET NpUMEHEHHE OC€H30J1a B
OpraHUYeCKOM CHUHTE3E.
46 I'eTeponmkinueckue 1. Xapakrepu3oBarb 1)PackpeiBaeT CTPYKTYpPYy MOJICKYJIBI
COCIMHEHUSI. TeTePOIMKIHYECKUE TeTePOLMKIMYECKUX COSAMHCHHUIA,
COCTMHECHUSI. 2)O0BscHsIET HOMEHKJIATypy "
HU30MEPUIO0 reTePOLUKINYECKUX
COEeIMHEHNM;
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3)PackpriBaeT 001aCTh TPUMEHEHUS
reTCPOLUUKINICCKHUX COGHHHGHHﬁ.

47 Hcrounuku 1.3HaTh UCTOUYHUKH 1) PackpeiBaeT ncnosib30BaHue
yriaeBonopoaoB. HedTs. | yrieBogopoios. YIAEPOACOAEePKAIINUX COSTUHEHHH B
[TepepaboTka KaueCTBE TOIUIHBA;

He(TEPOAYKTOB. 2)Omnpenensier mo KapTe
MECTOPOXKICHHS YIIIsl, HEPTH U
npupoaHoro rasza B Kazaxcrane.

48 [TpupoaHsbrii ras. 1.XapaktepuzoBaTh 1)O0BsacHseT MIPOUCX 0K ICHHE
[TonyTHbie 1 HEDTAHBIE | TPUPOIHBIN ra3, MOMYTHBIX HE(MTSHBIX € TPUPOTHOTO
rasbl. MOIMYTHBIE HEPTSIHBIE Ta3bl | Ta30B;

KaK UCTOYHHMKH TeTUIoBoM | 2)Ha3piBaeT cocTaB W TNpPUMEHEHHE
SHEPTUH. MOMYTHBIX HEQTSIHBIX U TNPHPOTHOTO
ra3os;
3)CocraBisieT ypaBHEHHUS XUMHUYECKHUX
peaKkuid.

49 VYrons. KokcoBanne 1.3HaTh TpOUCXOXKICHHE 1)Ha3biBaeT oOmacTu mpuMeHEHUS
KaMEHHOTO YTJIsl. KaMEHHOT'O YIS U YIIEPOACOAEPKAIINUX COSTUHEHUM

MPOLIECC KOKCOBAHMSI. B KauecTBE TOIJINBA;
2)O0BACHSET MPOLIECC KOKCOBAHUS
KaMEHHOTO YTJIf;
3) Onpenensger 1o kapre
MECTOPOKICHHUS YIJisl, HePTH U
npupoaHoro rasa B Kazaxcrasne.

50 ["amoreHoankaHbl. 1.YcBouTh MEXaHU3M 1)O0BscHseT BaKHOCTh
ITonyuyenue peaKIui oJIy4eHUs rajoreHOalKaHOB IJI1 OpPraHUYECKOIO
raJloreHOaJIKaHoB. raJIoreHOaJIKaHOB. CUHTE3a;

2)[lepeuncnsier METOABI  IOJTYYECHHUS
raJloreHOaKaHOB;

3)O0BsCHSET BIUSHUC
raJIoreHOAIKAaHOB Ha OKPY’KaIOIIYIO
cpeny.

51 Peakinu 1.3HaTh peakuun 1)O0BsacHseT 3HAUYECHUE
HYKJI€O(UIHHOTO HYKJI€O()UIHHOTO HYKJICO()UITHHOTO 3aMellEeHUs
3aMelleHHs U 3aMelIeHHs U raJloreHOANIKaHOB;

AIIMMUHUPOBAHHUS SIIMMUHHUPOBAHUS 2)[1aet onpenenenne peakun

raJIoreHOaJIKaHOB. raJIoreHOaJIKaHoB. ANUMHUHUAPOBAHHUS.

MexaHu3m peakuuit

HYKJICO(PHIBHOTO

3amenieHus. Peakuuu

MUMHHUPOBAHUS

(oTmIETIIICHUS ).

MexaHu3M peakiyu.

52 Kucnoponconepxkamue 1.3nath 1)ITepeuncnsieT criocoObl MOTYICHUS U
OpraHHyYecKue KHCIIOPOJICOIEPIKALIIE o0JacTy MPUMEHEHHUS CITUPTOB;
coenuHeHus. CIUPTHI OPraHUYeCKUe 2)PackpbIBacT TOKCUYHbBIE JEHCTBUS
OJIHOATOMHBIE, COETMHEHUS, CIUPTOB Ha OPraHU3M YeJIOBEKa;
MHOI'OaTOMHBIE. OJIHOATOMHBIE U 3)CocraBisieT CTpyKTypHbIE (hOPMYJIbI

Knaccudukanus n
XMMHYECKHE CBOUCTBA
CIIUPTOB.

MHOI'0OATOMHBIC CITUPTHI.

CIUPTOB M Ha3bIBAET UX IO
HomeHknarype MIOITAK (IUPAC-
MEKTYHAPOIHBIN COI03 TEOPETUUECKOU

Ipunoxenue 33 k [Ipukazy MOH PK ot 6 anpens 2020 roga Ne 130

Crpanuna 18




[IpombInieHHOE
MIPOU3BOCTBO
STUJIOBOTO CIHPTA.

Y TIPUKJIATHOW XUMHUH);
4)Knaccuduuupyer u cCocTaBisieT
(bOopMyITBI HF30MEPOB: CTPYKTYPHBIX,
(GYHKIMOHATBHBIX TPYIII U

MEXKKJIaCCOBBIX.
53 PactBopumocTs ciuptoB | 1.BeinosnHenue 1)CocraBisieT ypaBHEHHUsI peakui,
B BOJIE, TOPEHHE MPAKTUYECKON pabOThI XapaKTepU3UPYIOLIUX
CIUPTOB, KauecTBeHHbIE | Nell. XUMUYECKHE CBOWCTBA CIIUPTOB;
peaKkuuu Ha 2)IIpoBoaUT KaueCTBEHHBIE PEAKITNY Ha
OJTHOATOMHBIE U OJTHOATOMHBIE 1 MHOTOaTOMHBIE
MHOTOaTOMHBIE CITUPTHI CIUPTHI,
3) OOBACHIET XUMHYECKHE CBOMCTBA
CIUPTOB Ha OCHOBE B3aUMHOTO BIUSHUS
aTOMOB.

54 ®enoubl. CTpoeHUE U 1.3HaTh (eHombl, ux 1)Ha3piBaeT criocoOBI MOTyYeHUS
cBOiicTBa (PeHOIOB. CTpOCHHE U CBOICTBA. (heHoIoB;

2)CocTaBisieT ypaBHEHHUSI peaKIlui,
XapaKTepU3UPYIOIINe XUMUIECKHE
CBOICTBa (DEHOJIOB;

3)HasbiBaeT 0671aCTH TPUMEHEHHS
(heHooB.

55 KapGonunpHbie 1.3HaTh anbaeruabl U 1) CocraBisieT CTpyKTypHBIE (HOPMYJITBI
COCIMHEHUS. ATIBACTH/IBI | KETOHBI. aJIbJICTU/I0OB M KETOHOB;

u KeToHbl.CTpoeHue u HazbiBaeT anpaerupl 1 KETOHBI

HOMEHKJIaTypa o HomeHnknarype MIOITAK (IUPAC-

KapOOHMIBHBIX MEKTYHAPOIHBIN COI03 TEOPETUUECKON

coequHeHui. [lonyuenne Y TIPUKJIATHON XUMHUN);

Y CBOMCTBA aJbJICTUI0B 2)CocTaBisieT ypaBHCHHSI peaKIuit

Y KETOHOB. MIOJTyYeHHUS ANIbJICTUIOB U KETOHOB;
3)HassiBaeT npoyKThI OKUCIICHUS U
BOCCTAaHOBJICHUS JIbJETUIOB U
KETOHOB.

56 KapOoHOBbIE KHCITOTHI. 1.3nate KapOOHOBBIE 1) CocraBisieT CTpyKTypHbIE (hOPMYJIbI
Ctpoenue u KHUCIIOTBI. KapOOHOBBIX KHCJIOT ¥ HAa3bIBAET UX IO
HOMEHKJIaTypa MEXyHApPOAHON HOMEHKIIATYPE;
KapOOHOBBIX KHUCIIOT. 2)O0BscHseT GU3NIECKUE CBOMCTBA U
[lonyuenue u cBoiicTBa CIOCOOBI OTYYECHHUsI KapOOHOBBIX
KapOOHOBBIX KUCIIOT. KHCJIOT;

3)3anuchiBaeT ypaBHEHUS peaKiuii,
XapaKTEepU3YIOIINX XUMHUYECKHE
CBOHCTBa KapOOHOBBIX KUCIIOT;
4)HaspiBaeT 00JaCTH TPUMEHEHUS
KapOOHOBBIX KHCIIOT.

57 [Tonydyenue u n3ydeHue 1.BeimonHenue 1)CocraBisieT ypaBHEHHS peaKIun
XUMUYECKHUX CBOMCTB NPaKTUYECKON pabOThI IIOJIyYEHUS YKCYCHOU KUCIIOTHI;
YKCYCHOM KHCJIOTHI. Nel2. 2)IIpoBOANT KauyeCTBEHHBIE PEAKITUN

peaKurii XUMUYECKHX CBOMCTB
YKCYCHOM KHCJIOTHI;
3)/lenaer BBIBOAKI 1O paboTe.

58 Cnoxnbie 3pupbI 1 1.3uath cinoxubie 3¢upsl | 1)CocraBiser CTpyKTypHbIE (GOPMYJIBI

MbL1a. JKupsl.

" MblJ1a, JKUPHIL.

3(UPOB U HA3BIBAET UX 110
MEKTYHApOIHON HOMEHKIIATYypE;
2)CocraBisieT ypaBHEHHUsI peakluit
MOJTYYEHHSI IPOCTHIX U CIIOKHBIX
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3(upoB;
3)OnuceIBaeT cOCTaB U CTPOEHUE
KHUPOB;
4) O0bscHseT GYHKINHU )KUPOB;
S)IIpoBOAUT KAYECTBEHHYIO PEAKIIUIO
HAa KHPBHI,
6)HasbiBaeT mpoayKTHI TUAPOIN3A U
OMBUICHHSI XKHPOB.

59 Mpbiia u cuatetndyeckue | 1.YcBouTh Mbuia U 1) OnmcpiBaeT crocoOb! MOTYYCHUS
MOIOIIINE CPEJICTBA. CHHTETUYECKHE MOIOIINE | MbLJIA, CHHTETUYECKHUX MOIOIIUX
Cocras, CBOMCTBA MblJIa | CPEJICTBA. CPEACTB;

Y CUHTETUYECKUX 2)O0BSCHSIET CBOMCTBA TTOBEPXHOCTHO-
MOIOIINX CPEJCTB aKTUBHBIX BEUIECTB;

(CMCQ). ITpousBoacTBO 3)PackpbiBaeT HEOOXOIUMOCTD 3AIIUTHI
MBbLJIa 1 CHHTETUYECKUX MPUPOJBI OT 3arps3HEHUS

MOIOIIUX CPEJICTB CUHTETUYECKUMH MOIOIIUMH

(CMCO). CpelICTBaMH.

60 BricokoMonekymnsipHbie 1.3HaTh XUMUIO )OKCHEepUMEHTAIBHO PACIIO3HAET
COETUHEHMUSI. BBICOKOMOJIEKYJISIPHBIX IJIaCTMACCHI U BOJIOKHA;

[Ipuponueie u COCTUHECHUN. 2) Paznuyaet BUABI TOJIMMEPOB,
CUHTETHYECKHE npousBoauMbie B Kazaxcrane;
noauMmepsl. CTpoeHue 3)HasbiBaeT cBOMCTBA U 00JIACTH
nosuMepoB. Peakuus MPUMEHEHUSI HEKOTOPBIX MOJIUMEPOB U
MOJIMMEPU3ALUU. MJIaCTMACC;
[IpousBoacTBO 4) CocTaBisieT cXeMy TeHETHIECKOM
MOJIMATUJICHA. CBSI3U OCHOBHBIX KJIACCOB
OPraHNYEeCKUX COCTMHECHU;
5)PaccuuThiBaeT BBIXOJI TPOIYKTA,
KOJIMYECTBO (00BbEM, MaccCy)
MPOAYKTa PEAKIMH MO KOJTUYECTBY
peareHTa (00bemMy, Macce).

61 Peaknun 1.YcBouts peakuun 1)Onpenenser peakuuio
MOJIMKOHICHCAIIHH. MOJIMKOHCHCALIUH, MOJINKOH/ICHCAIINH;

[Tonmmamuas! u NOJIyYEHUS IOJMAaMHUI0B U | 2)3anUCBhIBAET  PEAKLUM  IOIY4YEHHUS
o Gupsl. Peakim o3 GupoB. MOJIMAMHUIOB | MO (PUPOB;
MOJIMKOHACHCAITUH. 3)PackpbiBaeT KiacCUPUKAIMIO
XHUMHUYECKUE BOJIOKHA. BAKHEUIIINX BUJIOB BOJIOKOH.
IIpumeHeHue

62 [Ipumenenue u 1.OuenuBath npumenenue | 1)HaspiBaer  oOmactT  mpUMEHEHUS
BO3JECHCTBUE NJIACTUKOB | M BO3JIECUCTBUE IUIACTUKOB | TJIACTUKOB;
Ha OKPYXaIOIIYI0 CPely. | Ha OKPYXKAIOIIYIO Cpeny. 2)XapakTepusyer BO3JEHCTBUE
[IpouzBoacTBo MJIACTUKOB HA OKPYKAIOIIYIO CPENY;
MOJIMMEPOB B 3)PackpriBaeT MPOU3BOACTBO
Kazaxcrane. nonumepoB B Kazaxcrane.
[Ipumenenue.
Bo3nelicTBre macTukoB
Ha OKPY’KaIOIYIO Cpeay.

63 Pacnio3snaBanue 1.Beinonnenue 1)DKCIIEPUMEHTAIIBHO JT0OKA3bIBAET

mIacTMacC U BOJIOKOH.

MPaKTUYECKON PabOThI
Nel3.

OTHOCHUTEJIbHYIO HHEPTHOCTh
TUTACTUKOB 110 OTHOIICHUIO K
XUMHUYECKUM peareHTam;

2)HassiBaeT 00J1aCTH TPUMEHEHHUS
IJIaCTMAcC ¥ BOJIOKOH;

3)OneHuBaeT 3HAYUMOCTHh NPOAYKTOB
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UX TIEpepabOTKH.

64 Pa3zpaboTka HOBBIX 1.3HaTh cIOCOOBI 1)Pazbsicasier  cmocoObl  TONTyYeHUs
BEIICCTB M MAaTEPUAIIOB. | pa3pabOTKH HOBBIX HOBBIX MaTE€PHAaJIOB C HCIOJIb30BAHHEM
Pa3zpaboTka 1 co3nanue | BELIECTB U MaTEPHAJIOB. COBPEMEHHBIX METOJIOB;

HOBBIX MaTE€pPHAJIOB. 2)O0BscHsIET 3HAYCHHE HOBBIX
Pazpabotka u cunTe3 MIOJIUMEPOB;

JICKapCTBEHHBIX 3)CocraBisier CTPYKTYpHBIE (OPMYIIBI
IpernapaTos. BEIIIECTB;

MHIlosicHsIET TPaKTUUECKOE 3HAYCHHUE
HOBBIX MaTCpHAJIOB;

5)PackpsiBaeT cmocod pa3pabOTKu U
CHHTE3 JICKAPCTBEHHBIX MPENapaToB.

65 HanorexHomorus. 1.3Hath 0 1)O0BscHseT (UBUYECKUN  CMBICI
CriocoOslI MoTydeHus, HAHOTEXHOJIOTUH KaK TTOHSTHIA «HAHOYACTUIIAY,
CTPYKTypa COBPEMEHHOI1 oTpaciau «HAHOXHUMUSI»;

HaHOYTJIEPOIHBIX HayKH 2)HazpiBaeTr  MeTO.BI CUHTE3a,
gactul. CrocoOsl WCCeA0OBaHUS U 00JacTH MPUMEHCHUS
MOJTyYeHUS HAHOYACTHII.

HAaHOMAaTEpPHAaJIOB.

Pa3zpaboTka HOBBIX

MOJIUMEPOB.

[IpakTueckoe 3HaUeHUE
HOBBIX MATEPHAJIOB.

Pa3gen 5. Xumus u :xxu3un. buoxumus

66 YrieBoasl. 1.YcBouts knace 1)Paznuuaer bopMynBl  MOJEKYI
Knaccudukamms YTJIEBOJIOB. TJTFOKO3BI, GPYKTO3HI, prbO03HI,
yraeBonoB. CTpoeHue JIe30KCUPHO03BI, caxapo3bl, KpaxMasa u
yriieBoaoB. CBOMCTBA U [EIUTIOIO03HL;

IIPUMEHEHHUE YIIIEBOJOB. 2)CocraBusieT YpaBHEHUs peakuil
CIUPTOBOTO, MOJIOYHOKHUCJIOTO
OpOKeHUS TJIFOKO3BI;

3)Ha3piBaeT MpPOAYKTHI  THIPOJIH3A
caxaposbl, Kpaxmajia | LEeJUTIOJIO03bI,
4)CpaBHUBaCT CTpPOEHHE M CBOWMCTBA
KpaxMaja | 1eJITI0JIO3bI.

67 XUMHUYECKUE CBOMCTBA 1.BeimonHenue 1)DKCcrepuMEHTATbHO OTPEEIsIET
[JIFOKO3bI KaK MPAKTUIECKON pabOThI Hannuue QyHKIIMOHATBHBIX TPYI B
aJIbJECTUIOCTIUPTA. Nel4. TITFOKO03€;

KauectBennast peaxuus 2) IIpoBOAUT KAaYECTBEHHYIO PEaKILIUIO
Ha Kpaxmad. Ha Kpaxmai.

68 Awmunbl. Knaccudukamus | 1.YcBouTs 3HaHUS 00 1)PackpeiBaeT Ki1acCU(pUKAIUIO U
u HOMEHKJIaTypa | aMHHaXx. HOMEHKJIATypy aMUHOB;
amuHoB.  Duznueckue, 2)CpaBHHUBAET CTPYKTYPHl U OCHOBHBIC
XUMHUYECKHE  CBOMCTBA CBOMCTBA aMMHaKa, aMMHOB W aHHJINHA;
aMUHOB. 3)O0BscHseT GpuznuecKre CBOMCTBA

dAMHWHOB U aHUJIMHA,
4)CocTaBisieT ypaBHCHHS PeaKIuid
TMOJIYUYCHHUS aMUHOB U aHUJIMHA.
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69 Amunokuciotsl. Coctas, | 1.3HaTh aMUHOKHUCIIOTBHI, I)Ilepeuncnsier TpuUBHAIbHBIC U
CTpOCHHUE, KaK BaKHEWIIEM Kilacce CUCTEeMaTUYECKUE Ha3BAHUS
Ounonoruyeckas POJIb | COETUHEHUH. aMUHOKHCIIOT;
aMHUHOKHCIIOT. 2)OnuceIBaeT COCTaB U CTPOCHUE
duznyeckue u MOJIEKYJI aMUHOKHUCJIOT;

XAMHYECKHE  CBOWMCTBA 3)PackpriBaeT aM(pOTEpHOCTH
AMUHOKHCIIOT. aAMHHOKHCIIOT.

70 benku, cTpoenue, | 1.YcBouts  oOpazoBanue | 1)HaspiBaeT  mpoaykTsl — THApOSIK3a

CBOIiCTBA. IlenTnaHas | 6eIKOBOM MOJIEKYJIbI, | OCIIKOB;
CBS3b. OopasoBanue | ctpyktypy u mnentuassie | 2)[losicHser oOpazoBaHHe NENTHIHBIX
OenKoB. CTpyKTYpBHI | CBSI3H. CBSI3€H MPH MOITYYSHUU OEJIKOB U3 a —
OETTIKOBBIX MOJICKYII. aAMUHOKUCIIOT;
3)CocTaBisieT MepBUYHYIO, BTOPUYHYIO,
TPETHYHYIO M YETBEPTUUHYIO
CTPYKTYpBI MOJIEKYJIbI O€JIKa;
4)OnuceiBaeT QyHKIMH OCITKOB.

71 Ponrr w npumenenue | 1.3HaTh poJIb u | 1)O0BscHIET poiib GEPMEHTOB;
(bepMeHTOB. npuMeHeHrne GepMeHToB. | 2)ONHCHIBAET CENEKTUBHOCTD,
buonornuecku 3¢ pexTuBHOCTH (PEPMEHTOB;
3HAYMMBIE DJICMEHTHI. 3)PackpbiBaeT 007acTb NPUMEHEHUS

(dhepMeHTOB.

72 CtpykTypa 1.3narp cTpyKTYypy | 1)OnmceiBaeT CTpOCHHE HYKJICUHOBBIX
HYKJICMHOBBIX  KHCJIOT. | IE30KCUPUOOHYKICHHOBBI | KHCIIOT M UX KJIACCH(PHKALINIO;
Crpykrypa x kucrnor (JAHK) u | 2)CpaBHUBAET CTPYKTYPHI
NE30KCUPUOOHYKIIEHHOB | pUOOHYKIEHHOBBIX KUCIOT | J€30KCUPUOOHYKICHHOBBIX KHUCIIOT
pix kucnor (JAHK) wu | (PHK). (JIHK) u pnOGOHYKJIEMHOBBIX KUCIIOT
PUOOHYKIICMHOBBIX (PHK);
kuciot (PHK). 3)O0BsACHAET OMOJIOTHYECKYIO POIh

NI€30KCUPUOOHYKICUHOBBIX KHCIOT
(JIHK) n pnOOHYKJIEMHOBBIX KUCIIOT
(PHK);
4)PackpbIBaeT 3HAUUMOCTh T€HHOM
WHXEHEpUU 1 OMOTEXHOJIOTHH.

73 Henarypanus u nsetHsie | 1.Beimonnenue 1)OOBSACHSIET CBOMCTBO JIEHATYPAITHH

peakuuu OeNKoB.

NPaKTUYECKON pabOThI
Nel5.

OCIIKOB;

2)IIpoBoANT KadeCTBEHHBIC pEaAKITUU
Ha OeJIKu;

3)[IpumMeHnsieT paHee MOJTyICHHBIC
3HaAHMS.

IIpoBepka 3HaHUM

1 .BeimosHeHue
KOHTPOJILHON paboThI

JlaGopaTopHbie ONBITH ¥ MPAKTUIECKUE PaOOTHI:

Omnpe/eneHye TemIoBoro 3pQexra peakiuu HeUTPaTU3aIuK
VccnenoBanue BAMSHUS Pa3InYHBIX (HAKTOPOB HA CKOPOCTh XUMHYECKUX PEaKInii

I/ICCHCZ[OBS.HI/IC 3(1)(1)6KTI/IBHOCTI/I BJIMSAAHUA PA3JIMYHBIX KaTaJIM3aTOPOB Ha CKOPOCThH

XHUMUYCCKOU pCakuuun

UzyueHne cMeneHns: IMHAMUYIECKOTO PABHOBECHS IO ICHCTBUEM PA3ITUYHBIX (DaKTOPOB
CocTtaBrieHue 3JIeKTPOXUMHUIECKOT0 PsJia HANPSHKEHUH METalIoB
Bymaxxnas xpomarorpadus
W3ydeHne cBOWMCTB rajIoTEHOB U OINPEICTICHHUE TaJIOTEHUI-HOHOB B BOAHOM PacTBOpE
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Uzyuenwne cBoiicTs annementoB 2 (1) rpymiisl u ux coenuHEeHU

Pemenne sxcriepuMeHTAIBHBIX 33724

CocrapneHue Moeneit MOJICKYJI OPTaHUYECKUX BEUIECTB

KauecTBeHHBIC peakiiuy HA HE HACHIIIICHHOCTD CBSI3U

PacTtBOprMOCTH CIUPTOB B BOZIE, TOPEHHUE CITUPTOB, KaYECTBEHHBIE PEAKIIMH HA OJJHOATOMHBIE 1 MHOTOATOMHBIE
CITUPTHI

CocTaBiieHue MozeneiiMoeKyn OeH30a

N3yueHue CBONCTBYKCYCHOM KUCIIOTHI

ITonyduenue u CBOMCTBA CIOKHBIX 3(PHpOB

CocrapneHue Mojienieil MOJIEKyJI aMMHaKa U aMUHOB

CocrapneHue MOJICKYJ aMUHOKHUCIOT U ONPEACICHUE ACCUMETPUYHOTO aTOMa yTIepoaa
CBoiicTBa aMHHOKHCIIOT

XHUMHYECKIe CBOMCTBA TIIOKO3BI KaK albJeru/o cnupra. KadecTBeHHaspeakyssHaKpaxmant
JleHatypanus ¥ IBETHBIC PEAKINH OCIIKOB

Nzrorosnennemonenu JJHK

TTonumepsl 1 UXCBONCTBA

Pacno3naBanuemnnacTMacc ¥ BOJIOKOH

PemienueskcnepuMeHTanbHBIX 33124

XWMHAYEeCKHE CBOMCTBA CBHHIIA, 0JI0BA ¥ MX COCIMHCHUI

KauecTBeHHast peakius Ha MOHBI: aAMMOHUSI, CyIb(haT

TuTpoBaHue CUILHOTO OCHOBAHUS CUJIBHOM KUCIOTOM

CBoiicTBa KOMITJIEKCHBIX HOHOB MIEPEXOTHBIX METAJIOB
["anpBaHNYECKOCTTOKPHITHEMETAITHIECKUXTIPEMETOB

7. IlepedyeHb JUTEPATYPbI H CPEICTB 00y4eHUs!

OcHoBHas:

1.M.K.Ocnanosa, K.C.Ayxamnuesa, T.I'. beinoycoa Xumus: YueOnuk 1,2 vacts 1 10 kKmacca ecTeCTBEHHO-
MaTeMaTHYECKOTO HAIIPABJICHHS 0011e00pa3oBaTeIbHbIX KO AnMatel: Mekrer, 2019r.

2.M.K.OcnanoBa, K.C.Ayxanuesa, T.I'. benoycoBa Xumust: YueOnuk 1,2 yacte 1iist 11 kimacca ecTeCTBeHHO-
MaTeMaTHIECKOTO HalpaBJICHUs 0011e00pa3oBaTenbHbIX K0T AnMaTel: Mekrer, 2020 r.

3. M.OcnanoBa, K.Ayxanuesa, T.benoycopa Xumms. Jopucnuk. 1, 2-kucum Anmatsl: Mekrerr, 2019

4. M.YcnanoBa, K. Ayxanuesa, T. benoycoa  Xumus. Japcnuk. 1, 2 - kucm Anmatsl: Mekrer, 2019

5. T.I'.benoycoga, K.C. Ayxaauesa Xumus: Meronndeckoe pykoBOJCTBO 1, 2 4aCTh €CTECTBEHHO-MaTEMaTHUECKOTO
HaIpaBjIeHHS 00IIe00pa3oBaTebHBIX KO AnmMathel: Mekrer, 2019 T.

6. TemupOymnaToBa A., CarumoOekoBa H., AimmvokanoBaC., Xumust. COOpHHK 3a71a9 U yIpaKHEHUH AJMatel: MeKTerr,
2019r.

JlomomHUTEIbHAS:

1.b.A.MancypoB «Xumust» 10-11 k1., Atramypa 2015 T

2.5.Mancypos., H. TopmuHa «Meroarka npenoaaBanys opranndeckoi xumum» Atamypa 2015r.
3.A.E.TemupOynarosa, H.H.Hypaxmeros, P.H.)Kymanunosa, C.K.AnumxkanoBa Xumust: Yueonuk ais 11 knacca
€CTEeCTBCHHO-MATEMAaTHIECKOT0 HAIIpaBJIeHHUs 00Ieo0pa3oBaTeIbHON IKOIBI  AnmaTel: Mekrtemn, 20151, -344 ctp.
4.T".IxxexcemOuHa «MeToaudeckoe pykoBoACTBO» Anmatsl: Mekrer, 20151

5.A.Temupbomnarona., A.Ka3eimoBa., XK.CarsimOekoBa «Kuura s urenus» Mekren 2015r.

6.Topraesa 3., lllynen6aesa XK. n apXumust. DneKTpoHHBIH yaeOHuK. 1 0-kmace.2016 HarmoHansHBIN IEHTP
uHGOpPMaTH3AIUH

7.XKaxuposa H., XKangocosa U. n np Xumus.OnekrpoHsslid yueOHuK. 1 1-k1acc.2016 HanumonansHbIH neHTp
uHGOpPMaTH3AIUH

8.0ekTpoHHbIe pecypchl ¢ www.bilimland.kz

CpenctBa 00y4yeHus:

1. crIipaBOYHO-MHCTPYKTUBHBIC TAOJIUIIHI;
2. MyJIBTUMEIUNHBIA IPOCKTOP;

3. IMIaKTUYSCKUE MaTEPUAITbI;

4. KOMIIBIOTEPHBIN KJIacc.

KonTakTHas nadopmManus npenogaBaTens ten.: 87474893508

JleOeneBa Ceerirana MuxaitinoBHa e-mail: svetalebedevav1980@mail.ru
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AKMo0J1a 00JbICHI 01JTiM facKapMacChIHBIH
sKaHBIHAAFBI «Ecill Kamachl, arpoTeXHUKAIBIK KOJLUIETKD
MeMJIEKETTIK KOMMYHAJIBIK Ka3bIHAJIBIK KICIMOPHBI

OKky - omicTeMerniK OipJIecTiK OTBIPBICHIH A Bbexitemin
KapaJiibl JKOHE MaKyJIIaHIbI UPEKTOPABIH OKY KYMBICHI XKOHIH/IET1 OpbIHOacapsl
PaccmoTpena u oo0peHa Ha 3aceJaHun Yr1Bepxkaato

y4e0HO-METOAUYECKOI0 COBETA
3amecTUTeNb IMPEKTOpa 10 yueOHol paboTte

Ne xarrama/ mpoToko Ne OT « » 2020r. OT « »
2020r
Ob repaiieimbl/[Ipencenatens MC JL.IIymera
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecisl Kajgachl, arpoTeXHUKAJBIK, KOJLIEIKD
MeMJIEKETTiIK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIHIA Bexitemin

KapaJiibl OHE MaKyJIJIaH]IbI JIUPEKTOPABIH OKY KYMBICBI JKOHIHJIET]T OpPBIHOACAPEI
Paccmotpena n ono0OpeHa Ha 3acejaHu YTBepxknato
y4e0HO-METOIMIECKOTO COBETa 3amecTHTeNb TUPEKTOpa 0 yaeOHOH padoTe
Ne xarrama/ nporokos Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy KkyMbIC OaraapJjamMmachl
Pabouas yyeOHass nporpamma

ITon /AMcuunianHa Xumus

MaMaHabIFbI 1504000 «Pepma 1mapyanibIIbIFb
CnenuajJbHOCTH «DepMepcKoe X035IMCTBOY
BinikTiniri 150401 2 «byxranrep»
KBasmmduxauus

Oky Typi KYHAI3T1

®opma 00yueHuUs O4YHas

Ba3aceinna Heri3ri opta Oiim Oepy

Ha 6a3ze OCHOBHOT'O CpeJJHEro 00pa3oBaHus
Kaansl caraT caHbl 150

O01mee KOJIMYECTBO YaCOB

93ipaeymi/ PazpadoTuuk JleGeneBa Ceernana MuxaiinoBHa
Koasl/ lloanuces
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AKMo0J1a 00JbICHI 01JTiM acKapMachIHBIH
sKaHBIHAAFBI «Ecill Kanachl, arpoTeXHUKAIBIK KOJLUIEIKD
MeMJIeKeTTiK KOMMYHAJIBIK Ka3bIHAIBIK KICIMOPHBI

OKy - omicTeMeiK OipJIeCTiK OTBIPBICHIHIIA Bekitemin

KapaJiibl OHE MaKyJJIaH]bI JUPEKTOPABIH OKY KYMBICBI JKOHIHJIETI OpBIHOACAPEI

Paccmorpena u ooOpeHa Ha 3acelaHuu YTBepxIaro
y4eOHO-METOJUYECKOTO COBETa 3aMecTHTeNb AUPEKTOPa Mo yueOHoi padoTe

Ne xartama/ mpoTokoi Ne 5 ot « 25»08.2020r. oT«_25 » aBrycra 2020r

Ob rtepaiieimbl/[Ipencenarens MC JL.UIynpra

OKY xyMbIC OaFaapjiaMachbl
Pabouasi yueOHass mporpamMmma

IIon /Incuuniinaa Xumus
MaMaHABIFbI 1201000 «ABTOMOOMIIb KOJIriHE KBI3MET KOPCETY, KOHACY
CrenuajbHOCTh JKOHE MaiiganaHy»

«TexHnveckoe 00CIyKMUBaHUE, PEMOHT U
JKCILTyaTanusi aBTOMOOMIIBHOTO TPAaHCIIOPTa

Binikrimiri 120107 2 «ABTOMOOMIIBAEP/I1 KOHIACHTIH TOHEKEPIICYILII»
Kpanupukanus «Crnecapp 10 peMOHTY aBTOMOOUIIEH»

Oky Typi KYHA13T'1

®opma o0yuyeHust O4Has

Ba3aceinna Heri3ri opra 6inim Gepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus

Kaansl caraT caHbl 150

O01ee KOJIMYECTBO YaCOB

93ipaeymi/ PazpadoTunk Jlebenesa CBernana MuxaiinoBHa

Koabl/ llognuch

I ——
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecisl Kajgacpl, arpoTeXHUKAJBIK, KOJLIEIKD
MeMJIEKETTiK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

OKy - amicTeMenik 0ipJIecTiK OTBIPBICHIH A
Kapajabl KOHE MaKyJIaHIbl

Bexitemin
TUPEKTOPABIH OKY *KYMBICHI )KOHIHET] OpbIHOacaphl

PaccMoTpeHa u ono0penHa Ha 3aceTaHun Yr1Bepxkaato
y4eOHO-METOINYECKOT0 COBETA 3amecTuTeNb TMPEKTOpa 10 yueOHOH paboTte
Ne xarrama/ mpoToko Ne OT « » 2020r. OT « » 2020r
Ob rtepaiieimel/IIpencenarens MC JL.1Iynpra

OKYy kyMmbIC OaraapJjamMmachl
Pabouasi yueOHas1i nporpamMma
IIon /Iucunnianna Camono3HaHue
MamaHABIFbI 1504000 «®epMa 1mapyambuIbIFbD
CnenuajabHOCTh «DepMepcKoe X035HUCTBO»
Binikrimiri 150406 2 «Aybul mapyambUIbIK ©HIIPICIHAET]
KBanudukanus TPAKTOPIIbI-MAIITHUCT
«TpakTopuCT-MaIIMHUCT» CENBCKOXO035IHCTBEHHOTO
MIPOU3BOJICTBAY»
150408 2 «ABTOMOOMIIb KYPTi3yIITi»
Boaurens aBTOMOOMIIS
150410 2 «Kenaeyri goHEKEPIACYIITi»
«Crecapb-pEMOHTHHUKY
Oky Typi KYHA13T'1
®opma o0yueHust O4Has
Ba3zacbinaa Heri3T1 opTa Ou1iM Oepy

Ha 6a3ze OCHOBHOTO CpeJTHEro 0Opa3oBaHUs
Kaansl carat caHbl 60
O0uiee KOTMYECTBO YaCOB
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93ipJeywi/ PazpadoTunk

JlebeneBa Ceernana MuxaitsioBHa

KoJasl/ lloanucek

AKMoJ1a 00JbIchI 0iTiM 0acKapMachbIHbIH

skaHbIHAAFBI «Eci KaJacCbl, arPOTEeXHUKAJIBIK KOJLJIEIKID»
MeMJIEKeTTIiK KOMMYHAIIBIK Ka3bIHAJBIK KQCil’lOpHLI

OKy - aicTemelnik OipJIecTiK OTHIPBICHIHIA

Kapajinbl XoHEe MaKyJIaHIbl

PaccMotpeHna u o00peHa Ha 3acejaHuu

y4e0HO-METOIMIECKOTO COBETa

Bekitemin

TUPEKTOPABIH OKY *KYMBICHI )KOHIHET] OpbIHOacaphl

Yr1Bepxkaato

3amecTHTeNb TUPEKTOpa 0 yaeOHo! padoTe

Ne xarrama/ nporokos Ne OT « 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra
OKYy kyMbIC OaFaapJjaMmachl
Pabouasi yueOHas1i nporpamMma
IMon /AucuunauHa CaMono3HaHue
MaMaHIbIFbI 1504000 «Pepma mapyamibIbFbD
CnenuajJbHOCTH «DepMepcKoe X035 UCTBOY
BinikTiiri 150401 2 «byxrantep»
KBaindukanus
Oky Typi KYHAI3T1
®opma o0yuyeHust O4Has
Bba3zaceinna Heri3ri oprta OiniM Oepy
Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus
Kaansl carat caHbl 60
O01ee KOJIMYECTBO YaCOB
93ipaeymi/ PazpadoTunk JlebeneBa CBernana MuxaitiinoBHa
Koabl/ llognuch
Ipunoxenue 33 k [Ipukasy MOH PK ot 6 anpens 2020 roga Ne 130 Crpannna 28



AKMoJ1a 00JbIchI 0iTiM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecisl Kajachbl, arpoTeXHUKAJBIK, KOJLTEIKD
MeMJIEKETTiK KOMMYHAIBIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTemelnik OipJIecTiK OTHIPBICHIHIA Bexitemin

Kapajabl XOHE MaKyJIIaHIbI JTUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOACAPEI
PaccMoTpeHa u oqo0penHa Ha 3aceTaHun Yr1Bepxkaato
y4e0HO-METOIUIECKOTO COBETa 3amecTHTENb TUPEKTOpa 0 yaeOHOH padoTe
Ne xarrama/ mpoToko Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipeacenarens MC JL.1lynbra

OKYy kymbIC OaraapJjamMmachl
Pabouasi yueOHas1i nporpamMma

IIon /Iucunnianna Camono3HaHue
MaMaHABIFbI 1201000 «ABTOMOOWMIIb KOJIIT1HE KBI3MET KOPCETY, )KOHICY
CrenuajabHOCTh XKOHE Maijanany»

«TexHuueckoe 00CIy)KMBaHUE, PEMOHT U
IKCIUTyaTaIisl aBTOMOOUILHOTO TPAHCTIOPTAY

BinikTiniri 120107 2 «ABTOMOOMIIBACP/I] )KOHACHTIH AOHEKEPIICYIITi»
KBammuxauus «Crnecapb 10 peMOHTY aBTOMOOMIIEH »

Oky Typi KYHAI3T1

®opma 00yyeHuUs OYHas

Ba3aceinna Heri3ri opra 6inim Gepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus

Kaansl caraT caHbl 60

O01mee KOJIMYECTBO YACOB

93ipJeymi/ PazpadoTuuk Jlebenena CBernana MuxaiinoBHa
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KoJasl/ lloanucek

AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecisl Kajgacpl, arpoTeXHUKAJBIK, KOJLTEIKD
MeMJIEKETTiK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

OKy - axicTeMelik OipJecTiK OTBIPBICHIHA

Kapajabl oHE MaKyJJaHbl

Paccmotpena n ono0OpeHa Ha 3acejaHuu
y4eOHO-METOAUUECKOTO COBETA

Ob rtepaiieimbl/[Ipencenarens MC

Bekitemin

JIMPEKTOPABIH OKY KYMBICHI )KOHIHJIET1 OpbIHOACaphI

YTBepxaato

3amecTHTeNb TUPEKTOPA 110 yueOHOH paboTte
Ne xarrama/ nporokos Ne 5 _ ot « 25 »08.2020r. oT«_25 » aBrycra 2020r

OKy xymbIc OaFgapaamMmachl
Pabouas yueOHass nporpamma

JL.Iynbra

ITon /AMcuunianHa Xumus
MaMaHabIFbI 1504000 «®Depma mapyambuibIFbD
CrnenuajJbHOCTH «DepMepcKoe X035IMCTBOY
BinikTiniri 150406 2 «Aybt mapyambuiblK ©HAiIpiciHAer
KBammukauus TPaKTOPIIBI-MAILIUHUCT»
«TpakTOpUCT-MAIIMHUCT CEIBbCKOXO03AMCTBEHHOTO
MIPOU3BOJICTBAY
150408 2 «ABTOMOOWIIB KYPTi3yLIi»
Boaurens aBTOMOOMIIS»
150410 2 «Kenzaeymii JoHEKepIIEYIIIi»
«Crnecapb-peEMOHTHHK
Oky Typi KYHAI3T1
dopma o0yueHust O4YHas
Ba3aceinna Heri3ri opta Oiim Oepy
Ha 6a3ze OCHOBHOT'O CpeJTHEro 00pa3oBaHUs
ZKannel caraTt caHbl 150
O01mee KOJINYECTBO YaCOB
93ipJeywi/ PazpadoTuuk Jlebenera Cpernana MuxaitioBHa
Koasl/ lloanuces
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