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1. IlosicHUTEJIBbHASA 3aNMUCKA

Onucanue Oucyuniurwvl/mMooyis

TumoBass ydeOHast mporpamma pa3paboTaHa B COOTBETCTBUHU C IMpHUKa3aMu MUHHCTpa
obpaszoBanust u Hayku PecnyOnmmkm Kazaxcran ot 31 oxtsa6ps 2018 roma Ne 604 «OO6 yTBepkaeHUU
TOCYJapCTBEHHBIX O0I1€00s3aTENbHBIX CTaHAAPTOB 00pa3oBaHMs BCEX YPOBHEH oOpa3oBaHUS» M OT 8
HOs1Opst 2012 toma Ne 500 «OO0 yTBEpKICHHHM THIOBBIX YYEOHBIX IUIAHOB HAYaJIBHOTO, OCHOBHOTO
cpenHero, oo1ero cpennero oopaszoBanus Pecmyonuku Kazaxcramy.

Cnucok peKoMeHJyeMOoW JUTepaTyphl COCTaBlIeH Ha ocHOBe [Ipukaza MuHHCTpa 00pa3oBaHUs U
Hayku Pecny6muku Kaszaxcran ot 17 mas 2019 roma Ne 217 "OO6 yTBepkKaeHHM INepeyHs y4eOHUKOB,
y4e0HO-METOINYECKUX KOMILUIEKCOB, MOCOOMI M IpYrod MOMOJIHUTENBHONW JINTEpPAaTyphbl, B TOM YHCIE Ha
AJIEKTPOHHBIX HOCUTEIAX .

Heanb o0yuenuss ydeOHOW AMCHMIUIMHBI "XUMUSA"- NpPEIOCTaBICHHE OOYYAIOIIMMCS CHCTEMBI
3HaHUU O BELIECTBaX M MX MPEBPAILCHHUAX, 3aKOHAX U TEOPHUAX, OOBICHSIOMIMX 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS, MPEAOCTaBICHHE OOYYAIOIIMMCS BO3MOXHOCTH IPHOOpPETEHHUs
MOHMMAaHUS XMMHUYECKUX IPOIIECCOB, 3aKOHOB M MX 3aKOHOMEpHOCTEH jisi 0e30MacHOro MpPUMEHEHUS B
pearbHOM JKU3HU, KPUTHUYECKOW OLIEHKU MH(POPMALIUU U IPUHATHS PEILICHUH.

Ha n3yuenue yueOHON aucturinHbl "Xumus" eCTeCTBEHHO-MAaTeMAaTHUYECKOTO HaIlpaBJICHUS B
OpraHu3alsaX TEXHUYECKOro M MpOo(pecCHOHATBLHOIO 00pa30BaHMs 10 OOHOBIEHHOMY COJIEPKAHHIO C
YTIyOJIGHHBIM U3YYEHUEM CTaHIapTOM IpeaycMoTpeHo 150 gacos.

3agauu o0yyeHus:

1) ycBOCHHME IPAKTUKO-OPUEHTHPOBAHHBIX 3HAHUMN, TOHATUH, TECOPUH U 3aKOHOB XUMUUYECKOW HAYKU;

2) oBlaJcCHHE YMECHHUSMH HAONIONaTh M OOBSCHATh XUMHUUYECKUE SIBICHHUS, MPOUCXOMASIIUE B MPHUPOJE,
nabopaTropuu, Ha MPOU3BOJICTBE U B TIOBCETHEBHOM KU3HU;

3) pa3BuTHEe yMEHHI OOpamiarbcsi ¢ BEIIECTBAMHU M JTaOOPATOPHBIM O0OpPYJOBAaHMEM HAa TPAKTHUECKUX
3aHATHUAX, C COOJIIOJICHHEM MPABHII TEXHUKH 0€3011aCHOCTH;

4) pa3BuUTHE MTO3HABATEIBHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH 00yJaromuxcs B Mporecce
MPOBEJCHUSI XHUMHUYECKOTO SKCIIEPUMEHTa, BbIpaOOTKa MOTPEOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh
XUMHUYECKHE 3HAHHUS,

5) BocniMTaHKE OTHOIICHUS K XUMUH KaK K OJHOMY U3 PyHIaMEHTaIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS U
HIIEMEHTY 00IIeUeI0BEYEeCKOM KYIbTYpHI;

6) pacKpbITHE OOIIECTBEHHOM 3HAYMMOCTH, TYMAaHUCTUYECKOW HAMPABICHHOCTH XUMHUHU, €€ BO3paCTarOIICH
pOJIM B peUIeHUH Ipo0IeM, CTOSIIUX Mepe]] YEIOBEUECTBOM;

7) UCIIONIb30BaHUE MOJYYEHHBIX TEOPETUUECKUX 3HAHUN JUIsI OOBSICHEHHSI XUMUYECKHUX SIBICHUN U CBOMCTB
BEIIECTB, JUII OE€30MacHOr0 HCIHOJb30BAHUS MX B OBITY, CEIbCKOM XO3SICTBE M Ha MPOHU3BOJCTBE,
IpeyNnpexIeHUs IBICHUHN, HAHOCSIINX BPEe] 3J0POBbIO YEJIOBEKAa U OKPY KalolIeil cpeie;

8) dopmupoBaHuEe ONBITA IEHHOCTHBIX W KPUTHUYECKUX OTHOMICHWA K OOBEKTaM WM CpelCTBaM
NEeSITEIbHOCTH YEeJOBEKa, €ro IMpOSIBICHHE B OTHOLUICHHMH K OKpY)KarolleMy Mupy, (GopMuUpOBaHUE
KITFOYEBBIX U MIPEIMETHBIX KOMIIETEHTHOCTEH, CITOCOOCTBYIONIUX PEIICHHUIO )KU3HEHHBIX MPOOIEM KaXI0TO
yJjieHa o0IecTBa.

B mpouecce 00ydeHHs XUMUHM OCYIIECTBISIIOTCS ~ MeKMpeIMeTHbIe CBA3M CO  CIIEAYIOIIUMU
y4eOHBIMU JUCIUILTHHAMMU:

buonoeus- Owomornueckass posib MHKPO-, MAaKpPODJIEMEHTOB (METANIOB W HEMETAJUIOB);
Owosnoruveckass ¥ TUOIEBas IICHHOCTh  YyIJIEBOJOB, KUPOB, OETKOB, AaMHHOKHCIIOT, T€HBI,
HacJeaCTBeHHOCTh, posib JIHK(me3okcupubonyknennosas kuciora) u PHK (pubGonykienHoBast Kuciora),
MOHITHE O TEHHONH 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- MECTOPOKIEHHE TTOJIC3HBIX MCKOMAEMBbIX, yIiisl, He(hTH, MPHUPOJHOTO Ta3a; MPUPOIHBIC
CBIPHEBBIE PECYPCHI U OCHOBHBIE METALTypTUYeCcKHe, XUMHUECKUE U TIepepadaThIBaroIiye MpOu3BOICTBA B
Kazaxcrane n Mupe, UX ImpakTHYECKas 3HAYMMOCTH Ul COLMAIBHO-YKOHOMHYECKOTO Pa3BUTHS CTPAHBI;
palKoOHAIBLHOE HCIIOJIb30BaHHE MUHEPAILHBIX PECYPCOB;

Aneebpa u ceomempusi- NCTIONBb30BaHNE MaTEMATHYECKUX PACYETOB IO (opMyinaM M ypaBHEHHSIM
XUMHUYECKHX pPEAaKUUHd TpU H3YYEHHH KOJMYECTBEHHOIO COCTaBa BEHIECTBA; (OPMBI AIIEKTPOHHBIX
00J1aKOB, IPOCTPAHCTBEHHOE CTPOCHHUE U TEOMETPHS MOJIEKYJT;

@Dusuxka- COCTaB W CTPOCHHME aTOMa, ATOMHBIX fAJep, H30TONOB, DPaJHMOAKTUBHOCTH, S/IECPHBIC
pEaKIK; arperaTHble COCTOSHUS BEIIECTB, KPUCTAIIMYECKHE PEIICTKH, Ta30BbIE 3aKOHBI; 3JIEKTPOJIN3
pacIIaBOB M PacTBOPOB coJieil; 3akoH anekrponu3a dapanes; anpTepHATHBHBIC MCTOYHUKU SHEPTHUH,
SHepreTuydeckuii moreHman Kazaxcrana;

Hugpopmamuka- pabota ¢ DIEKTPOHHBIMH  Y4eOHMKaMH, THOCOOMSIMH,  BUPTyaJbHOU
1abopaTopHel; co3aHue MPE3eHTAlNi, MPOSKTOB ¢ MCIIOJIIF30BAHUEM KOMIBIOTEPHBIX MPOTPaMM; ITOHCK
JIOTIOJTHUTEIBHBIX MaTepHalioB B ceTu VIHTepHET, HABBIKY MOJIb30BAHUS PA3TUUYHBIMU PUITIOKECHUSMH.

[Ipu co3manum pabounx y4eOHBIX MPOTPaMM OpraHU3AIMS TEXHUYECKOTO M MpOodhecCHOHATHLHOTO
00pa30BaHUs UMEET MPaBo:

- BEIOMpATh Pa3IMYHbIC TEXHOJIOTUU 00ydeHHS, POPMBI, METO/IbI OPTaHNU3AIMH M BUIBI KOHTPOJIS y4eOHOTO
nporecca;

- pacrmpenensate oOmmii 00beM YacoB y4yeOHOTO BpEeMEHM Ha pasliesbl U TeMbl (0T 00beMa Yacos,
BBIZICTICHHOTO HAa U3y4YCHNE TUCIUILINHBL);

- 000CHOBAaHHO U3MEHSTh y4EOHYIO IPOrpaMMy B U3YUCHHH €€ MOPSIKa.

B paboueii yqeOHOI mporpaMme MpOBEACHO MepepacipeeneHue o0uero oobemMa yacoB yu4eOHOro
BpPEMEHH Ha pa3zelibl U TeMbI (0T 00beMa 4acoB, BbIIEJICHHOIO Ha U3y4YE€HUE TUCUUIUIMHBI) HA OCHOBAaHUU
pexomernaiuit YMO 1o o00meo0pa3oBaTenbHBIM — JUCHUIUIMHAM — €CTECTBEHHO-MAaTEMaTHYEeCKOTO
HanpasieHus [Iporokosa Ne 2 ot 3 wurons 2020 roga u PYMC TulllIO MOH PK Ilpotokon Ne 1 ot 15
utons 2020 roxa.

Dopmupyemvle KomnemeHyuu.
® yYMEHHE KPUTHYECKH MBICIHUTD;
e  CroCOOHOCTh TBOPUECKH MPUMEHSTH 3HAHUS,
®  CIOCOOHOCTH pelaTh NPOOJIEMBI;
®  Hay4YHO-HCCIIEIOBATEIILCKUE HABBIKY;
® KOMMYHHKATHUBHbBIC HABBIKU (BKIIFOYas SI3BIKOBBIC HABBIKH);
® CrOCOOHOCTH pabOoTaTh B IPYIIE U UHIUBHIYAIBHO;
e HaBbiku B obnmactu UKT.

Hocmpekeu3umbl

JInst wM3ydeHus MaHHOW AUCIUIUIMHBI CTyJIE€HTaM HEOOXOJWM Ha0Op 3HAHWW W HAaBBIKOB IO
MaTeMaTHKe, XUMUU OOTaHHKE, 300JI0THH, DKOIOTHH.

IIpepexeusumor IlomyueHHble 3HAHUS TOCTYXAaT OCHOBOHM [isi Oojee yriayOJIeHHOro HM3y4eHUs JPYrux
oOuienpodeccuoHaNbHBIX U CHIEUANBHBIX JUCIUILTUH
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2. Conep:xanue padoueii yaeGHOI nporpaMmbl

KoanuecTBO 4acos

3aHsaTus
Ne
& )
HanmeHnoBaHue pasie/ioB ¥ TeM 2 =
Bcero | o =
5 2
S =
2 E
S =
= =
Pasznea 1.HacTHIBI BeliecTBa 8 8 -
1 | Temal.CocTaB u CTpoeHHE aTOMa 2 2
2 | Tema 2.Pacnipenenenue U JBUKEHHUE IEKTPOHOB B aTOMAxX 2 2
3 | Tema3. Xumnueckas CBA3b 2 2
4 Tema4. NonHas cBs3b. MeTamnueckasi cBa3b. BogopoaHas cBsi3b. 2 2
Kpucrannnueckue pemerku
Paszgea 2. [lepuoanyHOCTh. 3aKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX 10 6 4
peakuui
5 Temal. [leprionnueckuii 3aKOH M IEPUOANYECKAS] CUCTEMA 2 2
6 | Tema2. CTexMOMETPUYECKHUE 3aKOHBI XUMUU 2 2
7 Tema3.3ak0H COXpaHEHHUSI MAacChl BEIIECTB 2 2
8 Tema4.OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOIECCHI 2 2
9 | TemaS. CrangapTHbIE 3JIEKTPOAHBIE TOTEHIIMAIBI 1 1
10 | IIpoBepka 3HaHMi 1 1
Pa3nes 3. JHepreTuka XMuMHYECKHX peaKIui 18 12 6
11 | Temal .BHyTpeHHssI SHEPrus U SHTAIbIUS 2 2
12 | Tema2. 3akon ['ecca 2 2
13 | Tema3. CKOpOCTh XMMHUYECKOMN pEAKIINH 2 2
14 | Tema4.BnausHue ycioBHI Ha CKOPOCTh XUMUYECKHX PEAKIUM. 2 2
Karanuz
15 | TemaS.XumMuueckoe paBHOBECUE 2 2
16 | Tema6. MccnenoBaHue BIMSHUS Pa3IHYHBIX (DAaKTOPOB HA CKOPOCTb 2 2
XUMHYECKUX PEaAKIUi
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
Paznen 4. Xumust BOKpyr Hac 114 94 16
Xumus 3emian 38 32 6
21 | Tema 1. AHanuTHYECKHE METO/bI B COBPEMEHHBIX HCCIIEIOBAHUAX 2 2
22 | Tema 2. Dnementsl 7 (I A) rpynnsl 2 2
23 | Tema 3. 3y4yeHue CBOMCTB rajJoOreHOB U ONPEACICHUE TaTOTCHH/I- 2 1 1
HMOHOB B BOJHOM PacTBOpE
24 | Temad4. Dnementsl 2 (IIA) rpymmbt 2 2
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25 | Tema 5. Pemenue sKkcriepuMEeHTaIbHBIX 3a/1a4 2 2

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

27 | Tema 7. DopMbl HAX0XKIEHHSI B IPUPOJIE U CIIOCOOBI OTYUECHUS 2 2
ITPOCTHIX BEUIECTB

28 | Tema 8. CtpoeHue 1 cBOKWCTBA MOJIEKYJIBI a30Ta U aMMHaKa 2 2

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

30 | Tema 10. KoHTakTHBIH crTOCOO MOTYYSHHS CEPHOM KHCIOTHI

31 | Tema 11. Dxonornyueckoe BO3IEMCTBUE OKCUIOB a30Ta U HUTPATOB U 1 1
JIMOKCHU/JIA CEPBI HA OKPYIKAIOIILYIO CPEY

32 | Temal2. [Tony4yeHure MeTaJIOB 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. KommuiekcHble COETMHEHUS 2 2

36 | Temal6. HayuHble mpuHLIMIIBI XUMUYECKOTO TTPOU3BOJICTBA 2 2

37 | Temal7. IlpoGiemMbl OXpaHbI OKPYXKAIOMIEH CPEIbl TP MPOU3BOJICTBE 2 2
METaJIJIOB

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

39 | Tema 19. IIpoBepka 3HaHM 2

Yriepoa u ero coexMmHeHUs 58 48 10

40 | Tema20.BBeneHue B OPraHUYECKYIO0 XUMHUIO 2 2

41 | Tema 21. Knaccudukanus opraHm4eCKiX BEIIECTB 2 2

42 | Tema2?2.IlpenenbHbie yTiIeBOJOPOAbI 2 2

43 | Tema 23. HenpenenbHbl€ YriIeBOIOPOIbI. AJTKEHBI 2 2

44 | Tema 24. Peaknus nonumepusauuu. ITpon3BoacTBO NOJIMATHIIEHA 2 2

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

46 | Tema26. KayecTBeHHBIE peaKlMi HA HEHACBIIIEHHOCTh CBSI3U 2 2

47 | Tema27.Ankanuenbl. AJIKUHBI 2 2

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

49 | Tema 29. I'eTepolIUKINYECKUE COSAMHEHUS 1 2

50 | Tema 30. Mctounuku yrieBomopooB. Hedts. [lepepaboTka 2 2
HEPTENPOIYKTOB

51 | Tema 31. Ilpupoansriii ra3. [TonyTHble HeTAHBIE Ta3bI 2 2

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

53 | Tema33.I"'anoreHoanaKaHbl 2 2

54 | Tema34. Peaknuu HyKJI€O(DHIBHOTO 3aMEIICHUS U SJTMMUHUPOBAHUS 2 2
raJIor€HOAJIKAHOB

55 | Tema35. Kucnopoacoaep:kaiiye opranHuueckue coequHeHus. CnupThl 2 2
0JIHOATOMHBIE, MHOTOATOMHBIE

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

57 | Tema37. ®enonsl 2 2

58 | Tema 38. KapOoHunabHbIC COeMHEHUS. ATTBICTHIBI M KETOHBI 2 2

59 | Tema 39. KapOoHOBBIE KUCIIOTHI 2 2

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

61 | Tema 41. Cnoxxubie 3¢upsl 1 MbuIa. JKUpBI 2 2
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62 | Tema 42. Mpbuia U1 CHHTETHYECKHE MOIOILIME CPEICTBA 2 2
63 | Tema43. BbICOKOMOJIEKYJISIPHBIE COCTMHEHUS 2 2
64 | Temad4. Peakuuu nonukoHaeHcanuu. [Tomamuabt 1 moausGupbl 2 2
65 | Tema 45. [IpumeHeHne U BO3JEICTBHE IIJIACTUKOB HA OKPYKAIOIIYIO 2 2
cpeay
66 | Temad46. Pacno3naBaHue miacTMacc U BOJIOKOH 2 2
67 | Tema47.Pa3paboTKa HOBBIX BEILIECTB U MaT€pPHAJIOB; 2 2
68 | Tema 48. HaHOTEXHOJIOTHS, 1 1
69 | IIpoBepka 3HaHUM 1 1
Pa3zgen 5. Xumus u ;ku3ub. buoxumus 18 14 4
70 | Tema 1. YrieBonanl 2 2
71 | Tema 2. XumMudeckue CBOMCTBA IITIOKO3bI KaK albJIETHI0CIUPTA. 2 1 1
KadecTtBeHHasi peaxiys Ha Kpaxmal
72 | Tema3. AMuHEI 2 2
73 | Tema4. AMMHOKHCIOTHI 2 2
74 | Tema$. benku, ctpoenue, CBOiCTBa 2 2
75 | Tema 6. Ponb u npumenenue pepMeHTOB 2 2
76 | Tema 7. CTpyKTypa HyKJIEHHOBBIX KUCIOT 2 2
77 | Tema 8. JleHaTypaliysi ¥ IIBETHbIE PEaKIIMU OCIIKOB 1 1 1
78 | Tema 9. KonTposbHas pabora 2 2
Bcero: 150 120 30
3. Pe3yabTarhl 00y4eHHsI U KPUTEPHH OLEHKH
Ne Coaepixanue PesynabTaT 00yuenunst Kpurepun onenkn

pa3jaena

Pa3zgen 1.YacTunbl BelecTBa

1

CoctaB U CTpoOeHHE 1.3HaTh COBpEMEHHYIO I)IlepeuncnsieT OCHOBHBIE TOJOKECHHS
aToMma. Atom — | TEOPHUIO CTPOCHHS aTOMa | COBPEMEHHOU TEOpPHUH CTPOCHUS aTOMa;

CJIO)KHAs YacTUIA. | U BaXKHEHIIHE 2)O0bsacHsIeT  QU3MYECKHH  CMBICT
PannoakTHBHOCTS. XapaKTePUCTUKU YaCTHI] MPOTOHOB, HEWUTPOHOB, AJICKTPOHOB,

SlnepHble peakuu.

B€IICCTBA U aTOMa.

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

2.00BACHITH TPUPOTY
PAAUOAKTUBHOCTU U
NPUYHHY

pacniaia paauOaKTHUBHBIX
U30TOIIOB.

1)Onpenensier IPUPOTY
PaIMOAaKTUBHOCTH U MPUYUHY pacrajaa
U30TOIOB;

2)[losicHsieT copepkKaHUE NPUPOIHBIX
U30TOIOB;

3)Paznuuaer o -myuu, B-1ydu, y-ITydu;
4)Ha3zbpIBaeT TUIIBI paIHnOaKTUBHOTO
pacnajzia BELIEeCTB.

3.3HaTh yclIoBUs
MPOTEKAHUS SIICPHBIX
peaKuuii.

1)CocraisieT
peaKLuii;
2)PackpbIBa€T3HAYUMOCTb SJICPHBIX
peakuuil B 3HEPreTUYECKOM
noreHnuane Kaszaxcrana.

YpaBHEHHSI SJEPHBIX

Pacnipenenenue u
JBUKEHHE 3JICKTPOHOB

1. YmeTs
MUCATh3JICKTPOHHBIC

D)Ilepeunciser XxapakKTEpUCTUKU U
3HA4YEeHUsl KBAHTOBBIX YHCEN U aTOMHBIX
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B aToMax.
DHepreTU4YecKue
YPOBHU M MOJYPOBHHU.
KBanTtoBeie uymcia wu
opOuTay.

KOH(pUTypamuu nepeeix 36
XUMUYECKHUX 3JIEMEHTOB
MEPUOINYECKON CUCTEMBI.

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

sHepruu, npuHuun Ilaynu, mnpasuio
Xynna, npaBuio KiedkoBckoro s
3aMOJHEHUS AIEKTPOHHBIXOpOUTAIEH.

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

1.O0BSCHSTH IPUPOTY
XMMHYECKOM CBSI3H U €€
BHU/IBI.

1)PazbscHseT (pU3NYECKHI CMBICIT
MOHSTHSI 3JICKTPOOTPULIATEILHOCTH
XMMHUYECKOI'O DJIEMEHTA;

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

2.XapaKkTepHu30BaTh
MEXaHU3Mbl 00pa3OBaHM
KOBAJIEHTHOM CBSI3H.

1)OnuceiBaeT cBOMCTBA KOBAJIEHTHOM
MOJISIPHON Y KOBAJICHTHOM HEMOJSIPHON
CBSI3U;

2)O0mbscHseT 0Opa3oBaHKE
KOBaJICHTHOM CBSI3U 110 OOMEHHOMY U
JOHOPHO-aKIENTOPHOMY MEXaHU3MaM;
3)Cocrasnster quarpammy Jlsronca ans
monekyn H2, C12, 02, N2, HCI, NH3;
4)PaznuuaeT TUIBI THOPUAN3AIN;

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

Honnas CBSA3b.
Meramnueckast CBS3b.
Bonoponnas CBSA3b.
Kpucrannnueckue
peLIeTKU. Teopus
OTTAJIKUBAHUSA
AJIEKTPOHHBIX T1ap.

1.3HaTh
o0OpazoBaHUs
METaJNIMYECKOM,
BOJIOPOJIHOM CBSI3EH.

MEXAaHU3MbI
HOHHOM,

1) IToka3biBaeT 0Opa3oBaHUE HOHHOMN
CBSI3U B pe3yJIbTaTe
ANEKTPOCTATUYECKOTO MPUTSKEHHUSI
IIPOTHBOIOJIOKHO 3apSKEHHBIX HOHOB,;
2)O0BACHACTIPUPOAY METAUTHYECKON
CBSI3U U €€ BIMsAHUE Ha QU3NYECKHE
CBOICTBa METAJIJIOB;

3)PackpriBaeT Ha MpUMEpaxMeXaHU3M
00pa3oBaHMs BOAOPOIAHOM CBS3H.

2.Paznnyares THOEL
KPUCTAJUTHYECKUX
pEUIETOK BEIIECTB.

1)Ha3biBaeT pa3auvHbIe THIIBI
KPUCTAJUTMYECKUX PEUIETOK BELIECTB;
2)OmnpenensieT TUT KPUCTATUTHYECKOM
PEIIETKU BEIlECTBA;

3) [IporHo3upyeT cBOICTBA
COG,Z[I/IHGHI/Iﬁ C pa3JIMYHbIMU BUaMU
CBSI3€H U TUMAMH KPUCTAILTHYECKUX
PELIETOK.

Pa3znen 2. [lepuoauyHOCTh. 3aKOHOMEPHOCTH MPOTEKAHUA XUMMUYECKUX pPeaKkiuil

5

[lepuonnueckuii 3aK0H
n nepuoauyecKas
cucTeMa.
[TeproauyHOCTD
U3MEHEHUS CBOMCTB
3JIEMEHTOB B MEPUOIAX
n rpymnmax.

1.3natp  mepuoaMuEcKuit
3aKOH U IEPUOANYECKYIO
CUCTEMY XUMHAYECKHX
JJIEMEHTOB, Kak
rpaguueckoe
M300pakeHHE 3aKOHA.

1) O0bsicHsier (puU3HUECKUI CMBICT
MEePUONYECKOT0 3aKOHA;

2) OnpenensieT BaJCHTHOCTb U CTEIEHb
OKHCJIEHUS aTOMOB;

3)OnuceIiBaeT 3aKOHOMEPHOCTH
WU3MEHEHHS CBOMCTB aTOMOB
XMMHUYECKHX 3JIEMEHTOB: paaunyca,
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3aKOHOMEPHOCTh
NU3MCHCHUS KHUCIOTHO-
OCHOBHBIX u
OKHUCJIIUTCIBbHO-
BOCCTAaHOBHUTEIBHBIX
CBOIMCTB COCIUHCHUN B
MepuoIax M Tpymmax.

OHEPIrvMr HOHU3AIUH, CPOACTBA K
QJICKTPOHY, SJICKTPOOTPULATCIBHOCTH U
CTCIICHU OKHCJICHHA.

2.YCBOUTH TTOHATHSA
MEePUOIUYHOCTH
W3MCEHEHHS CBOMCTB
AJIEMEHTOB B IEPHOJAX U
rpyIIax, 3aKOHOMEPHOCTH
W3MEHEHMS KUCIOTHO-
OCHOBHEIX U
OKHCJIUTEIBHO-
BOCCTAHOBUTEILHBIX
CBOMCTB COCTMHCHUM B
MepuoIax M Tpymmax.

1)O0BsACHSIET 3aKOHOMEPHOCTH
WU3MEHEHUH KHUCIOTHO - OCHOBHBIX
CBOMCTB OKCUJIOB, THAPOKCHIOB U
BOJOPOJHBIX COEUHEHNH XUMHUYECKHUX
AJIEMEHTOB MO MEPHOaM U Ipymram;
2)IIporHo3upyeT cBONHCTBa XUMUUECKUX
AJIEMEHTOB U UX COCAMHEHUH IO
MOJIOKEHUIO B IEPUOIUYECKOU
CHCTEME;

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

CrexmuomMeTpuyecKue
3aKOHBI XHMUH.
OcHOBHBIE
CTEXMOMETPUUECKHUE
3aKOHBI XHMUH.
OTHOCHUTENLHAS
aToMHas u

MOJIEKYJIIpHAsi Macca.
KonnuecTBo BemecTna.

1. 3HaTh U TPUMEHSITh
CTEXMOMETPUUECKHUE
3aKOHBI XUMUU B PEUICHUH
3a/1au.

1)PackpsiBaeT comepikaHue 3aKOHA
COXPAaHEHHUsI MaccChl;

2)O0BscHSET 3aKOH ABOTaapo

U TPaHMIIBI €T0 MPUMEHUMOCTH;
3)BeruncisieT OTHOCUTETBHYIO
aTOMHYIO ¥ MOJIEKYJIIPHYIO Maccy
BELIECTBA;

4)PackpbIBaeT cofepKaHUe MOHATHS
KOJIMYECTBA BEIIECTRA.

3aKOH COXpaHEHMUSI
MacChl BELIECTB.
Pacuetsl o ypaBHEHUsIM
peakuuii «Pacuer
BBIXO/a ITPOJIyKTa B
IIPOLIEHTAX OT
TEOPETUUECKHU
BO3MO>KHOTO»,
BBIUMCJIEHHE MACChI
IIPOAYKTA PEAKLUH 110
U3BECTHOM Macce
HCXOJHOTO BEIIECTBA.

1.BeimonHeHue
npakTudeckon padotsr Nel

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

2) IIpounssBoaur pacyeTsl o
YpaBHEHUSIM XUMHUYECKHX peaKkiuil ¢
y4yacTHEM MeETaUIOB (C peareHTamH,
UMEIOLUMH TPUMECH, a TaKXke Ha
MPAaKTUYECKUI BBIXOA MPOAYKTa OT
TEOPETHYECKU BO3ZMOYKHOTO);
3)O0bsicasier  (UBMYECKUHA  CMBICI
MOHATUN  "OTHOCUTENbHAs  aTOMHAs
Macca'","OTHOCUTEIbHAs MOJIEKYJISIpHAs
Macca" u "MomsipHas macca';
4)IIpoBOIUT pacyeThl 10 ypaBHEHUSAM
peakuuii «PacueT BbIX0/1a MPOAYKTa B
IIPOLIEHTaX OT TEOPETUYECKH
BO3MO>XHOT'0», BBIYHCIICHUE MaCChl
IIPOJYKTa peaKluy 10 U3BECTHOM Macce
MCXOJTHOTO BEIIECTBA.

OKHCINTENIBHO-
BOCCTaHOBHUTECIIbHEIC
MPOLIECCHI.
OKuCINTEIIBHO-
BOCCTaHOBUTEJIbHEIE
nponecchl. CocTaBieHue
YpaBHEHUHU
OKHCIIUTEILHO-

Brimonuenue
MPaKTUYECKOU paboThl No2

1) OnpenensieT creneHb OKUCICHUS
AJIEMEHTOB TI0 ()OPMYIIaM BEIIECTB;
2)CocraBisieT OKUCIUTENbHBIE U
BOCCTAHOBHTEJIBHBIC YPAaBHCHHUS,
UCIOJIB3YST METO] SJIEKTPOHHOTO
OanaHca;

3)O0BsCHSIET IPOIIECCHI,
MPOTEKAIOIINE TP MPOXOXKICHUH

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

Crpanuna 9




BOCCTaHOBUTEJIbHBIX
peaKuHii METOAOM
3JIEKTPOHHOTO OajaHca.

AIIEKTPHUYECKOTO TOKA Yepe3 pacTBOp U
pacriias.

CrangapTHbie
AJIEKTPOJIHbIE
MOTEHINANBI, DIEKTPOXH
MUYECKUN Pl
IMOTSHITAAJIOB.
TI"anpBannueckue
3JIEMEHTBI. DJIEKTPOIIHU3.

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

1)OOBsACHSIET pacIoNoKEHUE METaJIOB
B DIEKTPOXUMHUYECKOM pany
HanpsHKeHU MeTauioB bekeTosa;

2)PackpbIBaeT COAEp)KAHUE MOHSITHS
«TaJlbBAHUYECKUH 2JIEMEHT;
3)OnuceiBaeT

MpeBpaLICHUEXUMUYECKON SHEPTUU B
AJIEKTPHUECKYIO;

2.00BsCHATH TpOIIECC
AJIEKTPOJIM3a B PaCTBOpax
U pacIiaBax
AJEKTPOJIUTOB.

1)Onpenensier NpoayKThl IEKTPOJIN3A,
oOpazymomuecs Ha JJIEKTpoAax B
pacTBOpax M pacriaBax dJIeKTPOJHUTOB;
2)CocTaBisieT ~ CXEMbl MIPOIIECCOB
3JIEKTPOJIM3a PaCIIaBOB M PACTBOPOB;
3) PaccuuthiBaeT Maccy, o0beMm (Taza)
MIPOAYKTOB AJIEKTPOIIN3A;

4)PackpbiBaeT 007aCTH TPUMEHEHUS
AJIEKTPOJIH3A.

Pa3znea 3. JHeprernka xummuec

KHUX peakmuii

10

BnyTtpeHnHss dHeprus u
JHTAJIBIINA.

1.3HaTh, UTO U3MEHEHUE
BHYTPEHHEHN SHEPIUU U
SHTAIBIIUU SABIISIOTCS
TETTOBBIMH 3 deKTaMu
XAMHUYECKOU PEaKIUH.

1)Knaccupunupyer xumMudeckue
peaKIuu Mo TeroBomy Y dexTy;

2) OOBSICHSIET 3HAYUMOCTD TEIIOBOTO
s dexTa XUMUYIECKUX PEaKIINiA;

3) PaccuuteiBaer TemnoBoit ekt
XUMHYECKOHN PEaKIlnu;

4) IlosAcHsaer mpouecchl paspbiBa H
o0pa3oBaHMsI  HOBBIX  XUMHYECKHX
CBsI3€E

5)Onpenensier AKCIEPUMEHTAITBHO
W3MEHEHUE PHTAIIBITUU PEaKIINH;
6)IIpon3BOIUT pacyeThl Ha OCHOBE
CIPAaBOYHBIX JTAHHBIX.

11

3axoH ['ecca. DHTponus.
CBoOomHast sHEpTU
I'ub6ca.

Brimonuenue
npakTudeckon padboTsr N3

1) OOBsicHsIeT GUBNIECKUNA CMBICIT
3akoHa ['ecca;

2) Ucnonw3yer 3akoH ['ecca st
pacuera U3MEHEHUS YHTATbITUU
XUMHYECKUX PEAKIIUN;
3)Xapakrepusyet 1) OObsIcHIET
¢dusnyeckuii cmpbica 3akoHa ['ecca;
2) Ucnonw3yer 3akoH ['ecca st
pacuera U3MEHEHUS YHTATBITUU
XUMHYECKUX PEAKIIU;
3)Xapakrepusyer

12

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

1.3Hate W onpenenaTh
CKOPOCTb MPOTEKAHUS
XUMHUYECKOW PEaKIUH.

1)Dopmynupyer TOHITHE
XMMHYECKON PEAKIINY;
2)IIpousBoautr  pacueTsl
CKOpPOCTH peaKkIuid;
3)BeruncisieT CKOpocThb IS

CKOpOCTh

cpeaHen
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TOMOTEHHBIX U T€TEPOrCHHBIX
XUMUYECKUX PEAKLUN.

13 Bnusinue ycnoBuii Ha Beinosnnenue 1) [IpuMeHsieT 3aK0H ACHCTBYIOIINX
CKOpPOCTb XUMUYECKUX npakTU4ecKoi padboTsl Ned | Macc 11l XUMHUUECKUX PEaKIIMii;
peakumii.  Kartanus. 2)IIpon3BOAUT pacyeThl, UCIIOJIB3YS
BnusiHne KoHUEHTpauu 3aKOH JICUCTBYIOIIUX MACC;

Y JaBJIEHUS Ha CKOPOCTh 3)Pa3zbscHseT BIUSHUE TaBJICHUS U
XAMHUYECKHUX PEaAKLUM. TeMIepaTypbl Ha CKOPOCTh XUMUYECKOMN
Bnusnaue remneparypsl peakuuu.

Ha CKOpPOCTb

XUMHYECKOW PEaKIvu.

Karanuzartopsl.

NHrunbuTopsI.

14 XHUMHUYECKOE 1.0Onpenensatsh 1)PackpbiBaeT ~ mOHATUS oOpaTuMas
paBHOBecue. OOpaTuMble | XUMHUECKOE paBHOBECHUE B | peaKius, XUMUYECKOE PaBHOBECHE;
peakiuu. XuMU4YecKoe oOpaTuMbIX XUMUYEeCKHX | 2)OO0BSCHSET  BIUSHUE  Pa3IUYHBIX
paBHOBecue. KoHcTaHTa | peakiusx. (akTOpoB Ha CMelIeHHE PaBHOBECHS;
paBHOBecus. BinusHue 3)O0bscusier npunimn Jle-Illatenbe-
pa3nMuuHbIX (PaKTOpOB HA Bbpayna;
paBHoBecue. [IpuHuun HllosicHsier  BAMSHUE  U3MEHEHUS
Jle-IllaTense-bpayna. TeMnepaTyphbl, KOHIIEHTPaLK1 u
XUMHUECKOE paBHOBECHE JABJICHUSI Ha XMMHUYECKOE PaBHOBECHE;
B [IPOMBIIIJIEHHBIX 5)CoctaBisieT BBIpaKEHHUS KOHCTaHThI
polieccax. paBHOBECHS; 6)O0BsICHSIET

JUHAMHAYECKHI XapakTep XUMHYECKOTO
paBHOBECHSI.

15 Hccaenosanye BIusSHuS 1. BrimoaHenue DKCIEPUMEHTAIBHO UCCIEAYET BIIMSHUE
pa3nTUYHBIX (DAKTOPOB HA | MPAKTUYECKOU PabOTHI TeMIIepaTyphl, KOHIICHTpALlUH,
CKOPOCTh XUMHYECKHUX Nes. JABJIEHUS Ha CKOPOCTb XHMHUYECKUX
peaKLHii. peaKuuii;

2) DKCIIepUMEHTAILHO TIOJITBEPKIACT
BIIMSIHUE TEMIEPATYPbl HA CKOPOCTh
XUMHYECKUX PEAKIIU;
3) DKcrepuMEHTaIbHO 10KAa3bIBACT
BIIMSIHME KOHIIEHTPALIMHM Ha CKOPOCTh
XUMHYECKUX PEAKIIUN;
4HIIpon3BOAUT paCUETHI IO TPABUITY
Bant-T'odda;
5) OOBsicHAeT PU3NUECKUIN CMBICTT
MOHATHUA "PHEPrus aKTUBALUU".
16 1.3HaTh U3BECTHBIE 1)PackpsiBaeT Teopuio AppeHuyca,
TEOPUHU KUCIOT U JIsrouca,reoputobpéncrana-Jloypu;
OCHOBaHMH. 2)PaznuyaeT KUCIOTHI 1 OCHOBAHUS;
OOBsICHSIET Pa3MUuusl SIEKTPOIUTOB U
HE3JIEKTPOJIUTOB.
17 HNouHble paBHOBECHS B 1.O0BACHSTH YCIOBUS 1)OnpenensieT HOHHBIC PAaBHOBECHUS B

pacTBopax
31eKTpoauToB. MloHHOE
IMMPOU3BCACHUC BOABI.
Bonopoansrit
MOKa3aTellb.

HOHHOT'O paBHOBCCHUS B
pacTBoOpax AIEKTPOIUTOB.

pacTBOpax 3EKTPOJIUTOB;
2)/loxa3bIBacT KAYECTBEHHBIH COCTAB
PacTBOPOB KUCJIOT, THAPOKCUJIOB U
coJsieil mo 3HadyeHusiM pH pacTBopoB.
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18

BbydepHbie pacTBOpHI.
PaBHOBecue B OydepHbIX
pacTBopax.

1.3Hath u onpenensaTh
OydepHbIe pacTBOPHI.

1)O0bsacusier  monsTHe  OydepHbIe
PacTBOPBHI;
2)Pazbscuser KJ1accu(puKamo

Oy(hepHBIX pacCTBOPOB;
3)O0BSCHSIET YCIOBHS COXpaHEHUS
paBHOBecHsl B 0y(hepHBIX pacTBOpax.

Paznen 4. Xumus BOKpyr Hac. XuMus 3eMJiu

19 AHanutnueckue metoasl | 1.Xapaktepnus3oBarb 1)Ha3bIBaeT aHaAIMTUYECKUE METOABI B
B AQHAIUTUYECKUE METObI COBPEMEHHBIX MCCIIEAOBAHUIX XUMUU;
HUCCIIEIOBAHUAX . AHAIUTH | XUMHUH. 2)OnuceiBaeT NPUHIIMI pa3IeIeHUs
YEeCKUE METObI B BEIIECTB METOJOM
COBPEMEHHBIX OymMakHOWXpoMOTOrpaduy;
UCCJIEIOBAHUSIX. 3)PackpbiBaeT TepMUHBI HEMOIBUYKHAS,
Xpomarorpadus. MOJIBUKHAA (a3bl.

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

U3MEHEHUS CBOMCTB 2)Onpenensier cTeneHb OKUCIECHNUS,
raJIoOreHOB, IPUMEHEHHE. ANEKTPOOTPHUIATETLHOCTb,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOICTBA T'aJIOTCHOB;
3)Xapakrepusyer raJOreHsl o
buznyecKkum U XUMHYECKUM
CBOICTBaM;
4)O0BsCHIET 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB TaJOr€HOB B
rpynmne;
5)IIpoBoAUT KaUeCTBEHHBIE PEAKIIMU Ha
XJIOpU-, OpoMua-, HOUA-, UOHBI,
6)O0BsCHSIET OHOIOTUYECKYIO POJIb
10J1a B OpraHu3Me 4eJloBeKa,
BO3HUKHOBEHHUE 00JIe3HEH, CBA3aHHBIX C
nedunmuToM Homa.

21 H3ydeHue cBOWCTB 1. BoinonHenue 1) [IpoBoaut pabdoTy 1o
raJIoTeHOB U MPAKTUYECKON pabOThI AKCIIEPUMEHTAILHOMY PaclO3HAaBAaHUIO
omnpeieseHue ranoreaua- | Neb. rajoreHus] - HOHOB;

HOHOB B BOJHOM 2) OOBACHSIET UCTIOIB30BAHKE XJIOPa
pacTBope. Uit 00€33apaskuBaHUS BOIBI U
OLICHHUBAET MPEUMYILIECTBA U
HEJ0CTaTKU JAHHOI'O IIPOLECCa;
3) OnpenensieT GU3HOTOTUUECKYIO POJIb
rajoOreHOB U UX COCIMHEHUN.
22 OnemenTol 2 (ITA) 1.Xapaktepu3oBaTh 1)O0BsACHSIET 3aKOHOMEPHOCTH

rpynmsl. Gusnyeckue
CBOMCTBA JIEMEHTOB 2
(II) rpynmsL.
XUMHYECKUE CBOMCTBA
sanemenToB 2 (1)
rpynnsl. I Ipupoasbie
KapOOHATHI.

aneMeHTsl 2 (IIA) rpynmsl
MEPUOIUYECKON CUCTEMBI.

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

3) PackpriBaeT nmpuMeHEeHNE
BOXHEUIIUX COEAUHEHHM 1IEIOYHO-
3eMEJIbHBIX METAJIIOB;

4)O0BscHET OMOJIOTHUYECKYIO POJIb
COEIMHEHM KaJIbLIUs U MarHus;
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5)CocraBisieT ypaBHEHHUsI peaKIui,
XapaKTEePU3YIOLIUE OCHOBHBIE CBOMCTBA
KaJIBLIUS, MaTHUS U UX BaYKHEUILNX
COEIMHEHHIA.

23 Pemenue 1.BeimmonHenue 1)IIpoBOAUT 3KCIIEPUMEHT TIO
AKCTIEPUMEHTAIIbHBIX NPaKTUYECKON pabOThI KaueCTBEHHOMY OIPEAEIEHUIO
3amad. Ne7. kaTrnoHOB MeTayyioB 2 (II) rpymmsr;

2) OOBsICHSIET 3aKOHOMEPHOCTH
M3MEHEHUS XUMHUYECKUX CBOWCTB
anemenToB 2 (II) rpymisr;
3)Hccnenyet KauyeCTBEHHBIE pEeaKITuu
Ha MOHBI KalblUs (OKpalIuBaHUE
TJIaMEHN );

4) Pacnio3naér nonsl Cu+,

Zn2+.

25 Onementsl 14 (IVA) 1.3nate 3akoHOMepHOCTH | 1)OnmchiBaeT puzndeckue u
rpynnsl. U3MeHenue M3MEHeHHUs (PU3UUECKUX U | XMMHYECKHEe CBOICTBA yriiepoJa,
CBOWCTB DJIEMEHTOB XUMHUYECKHX CBOMCTB KPEMHUS U UX COCIUHEHUN;
14(IVA) rpynmsbi. anemeHTOB 14 (IVA) 2) OOBACHSIET KAYeCTBEHHBIE PEeaKITUU
XHUMHUYECKUE CBOMCTBA CPYIIIBL. Ha KapOOHAT-, CUJIMKAT- HOHBL;
anemeHToB 14 (IVA) 3)OnpenensieT CTeneHb OKUCICHUS
TPYIIBI U UX COETUHEHUI.

COCTUHEHUN.

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

MIOJIyYEHUS IPOCTBIX CHOCOOBI OTYyYCHUS pacnpoCTpaHEHUH U IPUMEHEHUU

BeliecTB. Gopmbl MPOCTHIX BEHIECTB MPOCTHIX BEMIeCTB dJieMeHTOB 14 (IVA)

HaxXO0XJeHus B puponae | anemeHToB 14 (IVA) IPYIIIBI;

U CIOCOOBI MOJTYYESHUS TpyMIbI 2)Ocy1iecTBsieT FeHETHYECKYIO CBS3b

IPOCTBIX BEIIECTB. 4yepe3 HalluCaHUEe XUMUYECKUX
YpaBHEHU.

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

CTPOEHUS U CBOMCTBA 2)CocTaBisieT ypaBHEHHsI peaKIui,
MOJIEKYJIBI a30Ta. XapaKTEepU3YIOIINX NOJyUYEHUE U
AMMUaK U cou XUMHUYECKHE 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 BIUSHUE a30THBIX
IIPOU3BOJICTBO a30THBIX | IPOMBILUIEHHOTO ynoOpeHuii Ha pacTeHus;
yIOOpeHMIA. MPOU3BOACTBA a30THBIX 2) OnuchIBaeT MPOMBIIIIIECHHOE
[IpomeiinenHoe yIoOpeHuit. MIPOU3BOJICTBO a30THBIX YIAOOpEHUIA.
MIPOU3BOJICTBO a30THBIX
ynoOpeHuil.

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

MIOJIyYEHUS CEPHOU
KHUCIIOThL. KOHTaKTHBII
CHOCO0 MOTy4eHUs
CEpPHOM KHUCJIOTHI.

Croco0 MOTy4YeHus: CepHOU
KUCIIOTHI.

KHUCIIOTHI JIJIs1 IPOMBIIIUICHHOCTH;
2)O0BACHIET KOHTAKTHBIN TIpOIIece
MIPOMBIIIIJICHHOTO MTPOU3BOJICTBA
CEpPHOU KHUCIOTHI;

3) CpaBHHMBaET CBOIICTBA
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paz0aBIICHHON W KOHIIEHTPUPOBAHHOU
CEpPHOM KHUCIIOT.

29 DKOJOTHYECKOE Beinosnnenue 1)AHanmu3upyer BO3IeHCTBUE OKCHIOB
BO3JICUCTBUE 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 KUCIOTHBIX JOXKACH 1

Bpennoe Bo3neiicTBrue Ha HX BO3JECHCTBUE HA OKPYKAIOIIYIO

OKPYKaIOILYIO Cpeny cpeny;

OKCHJIOB a30Ta, HUTPATOB 3) OnuceiBaeT oOpa3zoBaHUE TUOKCUAA

Y JUOKCHUJA CEPBI. CepbI IPU TOPEHUU CEPOCOIEPHKAIIETO
HCKOIIAEMOT0 TOIINBA;
4)PackpbIBaeT BpEIHOE BO3JICHCTBHE
Ha OKPY’KaIOIYI0 Cpely OKCHIOB a30Ta,
HUTPATOB U TUOKCHJIA CEPBI;
S)IIpennaraer myTu penieHUs
po0GJIeMbl YMEHBIICHHS BO3IEHCTBUS
coeanHeHuil a3ota u pochopa Ha
OKPY’KaIOIIYIO Cpeny.

30 [Tonyyenue MeTaiuioB U 1.3HaTh cr1ocoObI 1) Ha3piBaeT MeCTOpOXICHHS MEH,
CIUIaBOB. MeTayyprusi. | MOJIy4eHHUs] METAJIOB U LIMHKA, JKeJIe3a, XpPOMa U UX
Crioco0b! moyueHus CIUIaBOB. coenquHeHuiiB KazaxcraHne;

MeTauioB. CIuiaBbl. 2) OOBSCHSET CBOWCTBA M MPUMECHEHHE
CocraB, CBOMCTBA. MEJIH, LIMHKA, XpOMa U UX BAKHEHUIIUX
COEeIMHEHNM;
3)OnuceiBaeT MIPUMEHEHHUE ATFOMUHUS
U €ro CILJIaBOB;
4)O0BsAcCHSET KOPPO3UIO, IPUUUHBI €€
BO3HUKHOBEHHMS Y HETATUBHOE BIIUSHUE
Ha CPOK IKCIUTyaTalluy METAJUIMUECKUX
KOHCTPYKIIUH;
5) Ha3piBaeT cocTtaB BaKHEHIITHUX
CIUIaBOB, IPUMEHSIEMBIX B HAYKE,
TEXHHUKE U B OBITY: YYT'YH, CTaJlb,
JaTyHb, OpOH3a, METbXHOD, AHOPAIIb;
6)OmnuchIBaeT CocoObl MOTYYCHHS
YyryHa U CTAJIM U UX CBOICTBA.

31 [IpouzBoactBo uyrynau | 1.YCBOUTH OCHOBBI 1)Ha3piBaeT xumuueckue u
cranu. [IpousBoncTso TEXHOJIOTHUHU U TEXHOJIOTMYECKUE TTPOLIECCHI,
yyryHa. TexHosorus IIPOU3BOJICTBA MOJIYYEHHS | IPOUCXOSALINE NP MOIYUEHUH
mporecca. YyryHa U CTAJIN. YyTryHa;

[IponsBoacTBO CTayn. 2)XapaKkTepu3yeT HCXOIHbIE

CrniocoObI nony4eHus Marepuaibl JUisl OJYy4YEeHHs CTAIIH;

CTaJIH. 3)O0BsICHIET 0OCOOEHHOCTH
nepepaboTKK YyryHa B CTalb.

32 OOmas xapakrepuctiuka | 1.XapakTepu3oBarb 1)PackpbiBaeT noHsATHE U

HEePEeXOAHBIX 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)O0OBsACHSIET MOHATHE BHYTPEHHSS
COEIMHEHMUS. COEIUHEHMUS. KOOpJIUHAIIMOHHAs cepa, BHEITHSIS
BuyTpennss KOOpJIUHAIMOHHAas cdepa;
KOOpAWHALIMOHHAS 2)Pa3bscHseT TepMUHBI
chepa. Buenuss KOMILIEKCOOOpa30BaTeb, IUTaH/a,
KOOPAMHALIMOHHAS KOOPJAMHAIIMOHHOE YHUCIIO.
chepa.

34 Hayunble npuHIUIIBL 1.3HaTh OCHOBHBIE I)Ilepeuuncnsier OCHOBHbIEC TPUHIUIIBI
XUMHUYECKOTO Hay4YHbIE€ TPUHIIUIIBI XUMHYECKOT0 TPOU3BO/ICTBA;
IIPOU3BO/CTBA. XUMUYECKOTO 2)OnpenensieT MaTepualbl,

IIPOU3BO/ICTBA. MOJIBEpraorecs BTOPUIHON
nepepadboTKe;
3)Pa3bscHseT 3HAUCHUE
HEMPEPBIBHOCTU XUMUYECKOTO
MIPOM3BO/JICTBA.

35 [Ipob6nembl OXpaHbl 1.3HaTp poOIeMBI D)IIporHo3upyer 3K0JI0ru4ecKue
OKpY’KaroIllel CpeJibl MPU | OXPAHbI OKPY>KAIOLIEH MpOOJIEMBI B pa3IMYHBIX OTPACIAX
IIPOU3BOJICTBE METAJUIOB. | CPEAbl IIPU IPOU3BOJCTBE | XMMHUYECKOM MPOMBIIUIEHHOCTH
Herpananus 3eMelnb. METAJIOB. Kazaxcrana;
3arpsi3HUTENHN BO3AyXa. 2) PackpbIBaeT 3K0JIOrMYECKUE
[TpoMBIlIIEHHBIE CTOKH. MpoOJIeMbl XUMUYECKUX ITPOU3BOJICTB

Kazaxcrana,

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

5) OOBsicHSIET OUOIIOTUYECKYIO POITh
METaJIJIOB U HEMETAILJIOB B
KU3ZHEICSITEIIbHOCTU KUBBIX
OpPraHHU3MOB.

36 12 mpununos «3eneHoit | 1.3Hath 12 npuHUUIIOB 1) Ha3biBaeT u 00bscHseT12
XUMHWY. 3arpsi3HEHUE «3eJICHON XUMUW. NPUHIUIOB "3eIeHoN XumMuun'";
aTMocdepsl, 2)[lepeuncisieT MCTOUYHUKU
ruapochepsl, 3arpsi3sHEHUsT aTMOChepbl, THAPOCHEPHI
autocdepsl. Pazpymienue U uToc(epsl;
030HOBOTO CJIOSI 3€MJIH. 3)IIpemmaraer myT penieHus
I'moGanbHoe r7100AIBHBIX 9KOJOTMYECKUX MpoOiIeM;
MOTETUICHHE. 4) O6bsacHseT mpodIeMy

"mapHUKOBOrO A deKTa" 1 pazpymeHus
030HOBOTO CJIOS.

Yriepoa M ero coeJuHeHus

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 THOPUINA3AITIIO

OpraHUYECKHUX BEILIECTB.
Teopuss A.M. Bytneposa.

€r0o COEIMHEHNH.

yriaepoja B yriaeBoAOpOAax;
3) OOBsicHAET 0COOCHHOCTH CTPOCHHMS
aToma yriepoja U CriocoOHOCTh
obpazoBbiBath -C-C cBsI3H;
4)Ha3biBaeT OCHOBHBIE MOJOKEHUS
teopun A.M. byTtnepoBa;
5)Pa3nnyaet sMOUpHUUECKYIO,
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MOJICKYJISIPHYIO, CTPYKTYPHYIO U
MIPOCTPAHCTBEHHYIO (hOPMYJIBI
YIJ1€BOJOPOIOB;

6)HazbIBaeT BBl N30MEPUHN.

2.3HaTh COCTaB U
CTPYKTYPY OPTaHHUYECKUX
BEILECTB.

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

2)PackpbIBaeT CTPYKTYpy U pOJIb
paZvKaoB B )KU3HU KUBbBIX
OpTraHU3MOB;

3)losicusier popmupoBanue
TOMOJIOTHUECKUX PSI/IOB;

4) OOBACHSIET pa3IMune U CXOJICTBO
CBOMCTB T'OMOJIOI'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 crpoeHne
OpraHMYECKUX BEIIECTB. | Kiaccuukaimio (GYHKIIMOHATIBHBIX TPYIII CHUPTOB,
OcHoBHbIE OpPraHUYECKUX BEILECTB. QJIBJIETHJIOB ¥ KETOHOB, KAPOOHOBBIX
(G yHKIIMOHATLHBIE KHCJIOT, 3HUPOB;

CPYIIIIBI B OPraHUYECKUX 2) PackpbiBaeT 3HaUE€HUE OPraHUYECKUX

COETUHEHUSX. COEIMHEHUI B )KU3HU YEJIOBEKa;

Howmenxkiarypa. 3) PackpbiBaeT BkIaja Ka3aXCTaHCKHUX
YUEHBIX B pPa3BUTHE OPraHUYECKOI
XUMHUH.

39 [Ipenenbusie 1.3HaTh npenenbHbIe 1)Ha3biBaeT NpoAyKThl cropaHus
YII€BONOPOABI. AJIKaHBI. | YIJIEBOJOPOJIBI. QJIKAHOB U OLICHUBAET UX BIMSIHUE Ha
["'omonorunyeckuii psi. OKpY>KaloIlYyI0 Cpeay;

Howmenkiarypa u 2)OnpenensieT MOJIEKYIIPHYIO

M30MepHUsi, CBOICTBa (dbopMyIy BeliecTBa Mo JaHHBIM

ankaHoB. llukioankaHsl. MPOYKTaM CTOPaHHUS;
3)HaxoauTt npocTteiimue u
MOJIEKYJISIpHBIE (POPMYITBI
OpPraHMYECKUX BEIIECTB M0 MaCCOBBIM
JIOJISIM 3JIEMEHTOB U OTHOCUTEIbHOMN
IJIOTHOCTHU UX IapoB;
4)XapakTepusyeT roMOJIOTHYECKUN
psid, CTpOEHUE, XUMUYECKHE U
(u3nUecKre CBOMCTBA IUKIIOAIKAHOB;
5)CocraBisieT CTpyKTypHBIE (hOPMYJIBI
1 (OPMYIIBI ©30MEPOB, HA3HIBAET
BemlecTBa o 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

HeNpeIeIbHBICYTIEBOOPO

Bl

HeTIpeIeNIbHBIX YIIICBOAOPO/IOB;
2)O0BsACHSET CTpOeHHE, PU3NIECKUE U
XMMHYECKHE CBOMCTBA HEMPEAETHHBIX
YTJIEBOJIOPOJIOB;
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XUMHYECKHE CBOICTBA
aJIKEHOB.

3)PackpriBaeT crmocoObl X MOJYUCHHS;
4)OnuceiBaeT KAYECTBEHHbIE PEAKIIUU
Ha aJIKEHbI (HEHACHIIIEHHOCTH );
5)CocraBisieT CTpyKTYpHbIE (pOpMYIIBI
AJIKCHOB.

41 Peaxnus 1.XapakTepuszoBarb 1) CocraBnsier peakuuu
MOJIUMEPU3ALIIH. peakuuy NoJuMepU3aliy | MoJuMepu3auuy (OJU3TUIICH,
[IpouzBoacTBo Y TIPOU3BOICTBO MOJIUTIPOTTJICH, TTOJIMBUHUIIXJIOPHUI);
MOJUATUIIEHA. PEakIIMOHH | MOJIMATHIICHA. 2) Paznuyaet nmoustus "MoHOoMep",
ast CHOCOOHOCTh "371€eMeHTapHOE 3BE€HO",
ankeHoB. [Ipumenenue. "onmuromep", "monumep", "creneHp

nonumepuszanuu';

3)CocraBisieT ypaBHEHHE PEaKIINU
MOJIMMEPH3AIUH H TTOJUKOHICHCAIIHH;
4)Ha3zpiBaeT 00JaCTH IPUMEHEHUS
MOJIMATUIICHA U IPYTHX MTOJIMMEPOB.

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

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

HITogBOaUT UTOTH.

43 KauecTBennsie peakunu | 1.Brimonnenue 1)IIpoBOANT KaYeCTBEHHBIC pEAKIINU Ha
HA HEHACHIIIEHHOCTh MPAKTUIECKON pabOThI HEHACBIIIICHHOCTh CBSI3H;

CBSI3H. Nel0. 2)O0BsICHSIET TEPMHUH
"HEHACHIIIIEHHOCTH" U BIIUSHUE
HEHACBIIIEHHOCTH Ha CBOMCTBA
COCTUHEHMUS;
3)DKCIepUMEHTATBHO JT0KA3bIBACT
HEHACBIIEHHOCTh CBS3EH B aJIKEHaX.

44 Ankanuensl. Kayuyk u 1. YcBouTh 3HaHHUS MO 1)O0BsCHSIET CTpOEHHUE, CBOMCTBA
pe3UHAATTKUHBI. QIKaJIMCHaM U aJKWHaM. | aJKaJHCeHOB U AJIKUHOB;

Auneruied. Brian 2)OO0BACHSIET CBOMCTBA AJIKAMEHOB 1

Ka3aKCTaHCKUX YYCHBIX B QIIKUHOB Ha OCHOBE UX CTPOCHUS;

pa3BUTHE OpPTraHUYECKON 3) CobupaeT mapocTep>KHEBbBIC

XUMUH. MOJIETIH TIPOTYKTOB PEaKIIHH
MOJTMMEPHU3AITIN JTUECHOB (M30TIPEH);
4)CocTaBisieT TOMOJIOTHYECKUN Psif
QJIKaJIN€HOB U AJIKUHOB.

45 Coenunenus 1. XapakTepuzoBarb 1) OOBsICHSIET CTPYKTYPY MOJIEKYIIbI
apoMaTHYECKOro psija. COEIMHEHUS OeH3071a C MO3ULIUY JAeTIOKAIN3aluN
CtpoeHne MOJIEKYIIbI apoOMaTHUYECKOro psijia. AJIEKTPOHOB;

OceH301a U eTo 2) OnuchIBaeT CBOWCTBA, XapaKTEPHBIE
TOMOJIOTOB. XUMHUYECKHE 1Uist O€H30J1a U €70 TOMOJIOTOB;
CBOMCTBa O€H30J1a U €T0 3) CocraBiisieT peakiuu MoJTyIeHHs
TOMOJIOTOB OEH30J1a ¥ €r0 TOMOJIOTOB;
4) O0OBsACHsIET NpUMEHEHHE OC€H30J1a B
OpraHUYeCKOM CHUHTE3E.
46 I'eTeponmkimueckue 1. Xapakrepu3oBarb 1)PackpeiBaeT CTPYKTYpPYy MOJICKYJIBI
COCIMHEHUSI. TeTePOIMKIHYECKIE TeTePOLMKIMYECKUX COSAMHCHHUIA,
COCTMHECHMUSI. 2)O0BscHsIET HOMEHKJIATypy "
HU30MEpUIO0 reTePOLUKINYECKUX
COeIMHEHNM;
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3)PackpriBaeT 001aCTh IPUMEHEHUS
reTCPOUUKIINICCKHUX COGHHHGHHﬁ.

47 Hcrounuku 1.3HaTh UCTOUYHUKH 1) PackpriBaeT ncnosib30BaHue
yriaeBonopoaoB. HedTs. | yrieBogopoios. YIIEpOACOAePKAIINUX COSTUHEHH B
[TepepaboTka KaueCTBE TOIUIHNBA;

He(TEepOAYKTOB. 2)OmnpenensieT mo KapTe
MECTOPOXKICHHS YIJIsl, HEPTH U
npupoaHoro raza B Kazaxcrane.

48 [TpupoaHsbrii ras. 1.XapaktepuszoBaTh 1)O0BsacHseT MIPOUCX 0K ICHHE
[MonyTHbie ¥ HEPTAHBIE | TPUPOIHBIN ra3, MOMYTHBIX HE(MTSHBIX © TPUPOTHOTO
rasbl. MOIMYTHBIE HEPTSIHBIE Ta3bl | Ia30B;

KaK UCTOYHHMKH TeIUIoBOM | 2)Ha3piBaeT cocTaB W NPUMEHEHHE
SHEPTHUU. MOMYTHBIX HEQTSIHBIX U TNPHPOTHOTO
ra3os;
3)CocraBisieT ypaBHEHHUS XUMHUYECKHX
peaKkuuid.

49 VYrons. KokcoBanue 1.3HaTh TpOUCXOXKICHHE 1)Ha3biBaeT o0macTu mpuMeHEHUS
KaMEHHOTO YTJIs. KaMEHHOT'O YIS U YIIEPOACOAEPKAIINUX COSIUHEHUM

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

50 ["amoreHoankaHbl. 1.YcBouTh MEXaHU3M 1)O0BscHseT BaKHOCTh
[Tonyuenue peaKIui oJIy4eHUs rajoreHOalKaHOB IJI1 OpPraHU4YECKOIO
raJIoreHOaJIKaHOB. raJloreHOaJIKaHOB. CUHTE3a;

2)[lepeuncnsier METOABI  IOIYYECHHUS
rajloreHOaKaHOB;

3)O0BsCHSET BIUSHUC
raJloreHOAIKaHOB Ha OKPY’KaIOIIYI0
cpeny.

51 Peakiiiu 1.3HaTh peakuun 1)O0BscHseT 3HAUYECHUE
HYKJI€O()UIHHOTO HYKJI€O()UIHHOTO HYKJICO(UITBHOTO 3aMelEeHUs
3aMelIeHUs U 3aMelIeHUs U raJloreHOaNKaHOB;

AIIMMUHUPOBAHHUS SIIMMUHHUPOBAHUS 2)[1aet onpenenenne peakuuu

raJIoreHOaJIKaHOB. raJIoreHOaJIKaHOB. ANMMHUHUAPOBAHMUS.

MexaHu3m peakuuit

HYKJICO(PHIBHOTO

3amenieHus. Peakuuun

NMUMHHUPOBAHUS

(oTHICTIIIEHUST ).

MexaHu3M peakiyu.

52 Kucnopoaconepxamue 1.3nath 1)ITepeuncnsieT criocoObl MONTYICHUS U
OpraHHyYecKue KHCIIOPOJICOIEPIKALIIE o0acT MPUMEHEHHUS CITUPTOB;
coenuHeHus. CUpTHI OPraHUYECKUe 2)PackpbiBacT TOKCUUHbBIE JEHCTBUS
OJIHOATOMHBIE, COETMHEHUS, CIUPTOB Ha OPraHU3M YeJIOBEKa;
MHOI'OaTOMHBIE. OIHOATOMHBIE U 3)CocraBisieT CTpyKTYpHbIE (hOPMYJIbI

Knaccudukanus n
XUMHYECKHE CBOMCTBA
CIIUPTOB.

MHOI'0OATOMHBIC CITUPTHI.

CHUPTOB M Ha3bIBAET UX IO
Homenknarype MIOITAK (IUPAC-
MEKTYHAPOIHBIN COI03 TEOPETUUECKOU
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[TpombInieHHOE
MPOU3BOCTBO
STUJIOBOTO CIHPTA.

Y TIPUKJIATHOW XUMHUH);
4)Knaccuduuupyer u CoCTaBiIseT
(bOpMyITBI H30MEPOB: CTPYKTYPHBIX,
(GYHKIMOHATBHBIX TPYIII U

MEXKKJIaCCOBBIX.
53 PactBopumocTs ciuptoB | 1.Beinonnenue 1)CocraBisieT ypaBHEHUsI peakui,
B BOJIE, TOPEHHE MPaKTUYECKON pabOThI XapaKTepU3UPYIOLIUX
CIUPTOB, KauecTBeHHble | Nell. XUMUYECKHE CBOWCTBA CIIUPTOB;
peakuuu Ha 2)IIpoBoANT KaueCTBEHHBIE PEAKITUN Ha
OJTHOATOMHBIE U OJTHOATOMHBIE 1 MHOTOaTOMHBIE
MHOTOaTOMHBIE CITUPTHI CIUPTHI;
3) OOBSACHIET XUMUYECKHE CBOMCTBA
CIUPTOB Ha OCHOBE B3aUMHOTO BIUSHUS
aTOMOB.

54 ®enounbl. CTpoeHUE U 1.3HaTh (eHombl, ux 1)Ha3biBaeT criocoObI MOTydeHUs
cBOiicTBa (PEeHOIOB. CTpOCHHE U CBOICTBA. (beHoIoB;

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

3)HassiBaeT 061aCTH TPUMEHEHHS
(heHoIoB.

55 KapGonunpHbie 1.3HaTh anbaeruabl 1 1) CocraBisieT CTpyKTypHBIC (HOPMYJITBI
COCIMHEHUS. ATIBACTH/IBI | KETOHBI. aJIbJICTU/I0B M KETOHOB;

u KeToHbl.CTpoeHue u HaszbiBaeT anbaerupl 1 KETOHBI

HOMEHKJIaTypa o HomeHnknatype MIOITAK (IUPAC-

KapOOHMIBHBIX MEKTYHAPOIHBIN COI03 TEOPETUUECKOU

coequHeHui. [lonyuenne Y TIPUKJIATHON XUMHUN);

Y CBOMCTBA aJbJIETUI0B 2)CocTaBisieT ypaBHCHHSI peaKIui

Y KETOHOB. MOJTyYeHHUS ANbJIETUIOB U KETOHOB;
3)HaswiBaeT npoyKThI OKUCIICHUS U
BOCCTAaHOBJICHUS JIbJCTUIOB U
KETOHOB.

56 KapOoHOBbIE KHCITOTHI. 1.3nate KapOOHOBBIE 1) CocraBisieT CTpyKTypHbIE (hOPMYJIbI
Ctpoenue u KHUCIIOTBI. KapOOHOBBIX KHCJIOT M HAa3bIBAET UX IO
HOMEHKJIaTypa MEXyHApPOAHON HOMEHKIIATYPE;
KapOOHOBBIX KHUCIIOT. 2)O0mbscHseT GU3NIECKUE CBOMCTBA U
[lonyuenue u cBoiicTBa COCOOBI NOTY4YEeHUsI KapOOHOBBIX
KapOOHOBBIX KUCIIOT. KHCJIOT;

3)3anuchiBaeT ypaBHEHUS peaKiuii,
XapaKTepU3YIOIINX XUMHUYECKHE
CBOHCTBa KapOOHOBBIX KUCIIOT;
4)Ha3zpiBaet 00JaCTH TPUMEHEHUS
KapOOHOBBIX KHCIIOT.

57 [Tonydyenue u n3ydyeHue 1.BeimonHeHue 1)CocTtaBisieT ypaBHEHHS peaKIuu
XUMUYECKHUX CBOMCTB NPaKTUYECKON pabOThI IIOJIyYEHUS YKCYCHOM KUCIIOTBI;
YKCYCHOM KHCJIOTHI. Nel2. 2)IIpoBOANT KauyeCTBEHHBIE PEAKITUN

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

58 Cnoxubie 3pupbl 1 1.3nath cinoxubie 23¢upsl | 1)CocraBiser CTpyKTypHbIE GOPMYJIBI

MbL1a. JKupsl.

" MblJ1a, JKUPHI.

3(pUPOB U HA3BIBAET UX 110
MEKTYHApOJHON HOMEHKIIATYypE;
2)CocraBisieT ypaBHEHHUsI peakLuit
MOJTYYEHHS IPOCTHIX U CIOXKHBIX
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3(upoB;
3)OnuceIBaeT cOCTaB U CTPOEHUE
KHUPOB;
4) O0bscHsIeT (YHKINHU )KUPOB;
S)IIpoBOAUT KAYECTBEHHYIO PEAKIIUIO
Ha KHPBHI,
6)HasbiBaeT mpoayKTHI TUAPOIN3A U
OMBUICHHSI JKHPOB.

59 Mpbia u cuatetndyeckue | 1.YcBouTh Mbuia U 1) OnmcpiBaeT crocoOb! MOTYYSHUS
MOIOIIME CPEICTBA. CUHTETUYECKHE MOIOIINE | MbLJIA, CHHTETUYECKHUX MOIOIIUX
Cocras, CBOMCTBA MblJIa | CPEJICTBA. CPEACTB;

Y CHHTETUYECKUX 2)O0BSCHSIET CBOMCTBA TTOBEPXHOCTHO-
MOIOIIUX CPEJCTB aKTUBHBIX BEUIECTB;

(CMCQ). ITpousBoacTBO 3)PackpbiBaeT HEOOXOIUMOCTh 3AIIUTHI
MBbLJIa 1 CHHTETUYECKUX MIPUPOJBI OT 3arps3HEHUS

MOIOIIUX CPEJICTB CUHTETUYECKUMH MOIOIIUMH

(CMCO). CpeJICTBaMH.

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

[Ipuponueie u COCTUHEHUH. 2) Paznuyaet BUABI TOJIMMEPOB,
CUHTETHYECKHE npousBoauMbie B Kazaxcrane;
noaumepsl. CTpoeHue 3)HasbiBaeT cBOMCTBA U 00JIACTH
noauMepoB. Peakius MPUMEHEHUSI HEKOTOPBIX MOJIUMEPOB U
MOJIMMEPU3ALUU. MJIaCTMACC;
[IpousBoacTBO 4) CocTaBisieT cXeMy TeHETHYECKOM
MOJIMATUJICHA. CBSI3U OCHOBHBIX KJIACCOB
OPraHNYEeCKUX COCTMHEHU;
5)PaccuutbiBaeT BBIXOJI TPOIYKTA,
KOJIMYECTBO (00BEM, MaccCy)
MPOAYKTA PEAKIMH MO KOJTUYECTBY
pearedTa (00beMy, Macce).

61 Peakuun 1.YcBouts peakuun 1)Onpenenser peakLuio
MOJIMKOHICHCAIIHH. MOJIMKOHCHCALIUH, MOJINKOH/ICHCAIINH;

[Honnamuast u MOJTyYeHUS IOTMAMUIOB U | 2)3anmuChiBaeT  PEAKIUH  MMOTYYCHUS
o Gupsl. Peakim o3 GuUpoB. MOJIMAMHUIOB U MO (PUPOB;
MOJIMKOHACHCAITUH. 3)PackpbiBaeT KiacCUPUKAIIMIO
XHUMHUYECKHE BOJIOKHA. BAKHEUILINX BUJIOB BOJIOKOH.
IIpumeHeHue

62 [Ipumenenue u 1.OuenuBath npumenenue | 1)HaspiBaer  oOnact  mpUMEHEHUS
BO3JCHCTBUE NJIACTUKOB | M BO3JICUCTBUE IUIACTUKOB | TJIACTUKOB;
Ha OKPYXAIOIIYIO CPEly. | Ha OKPYXKAIOIIYIO CpEny. 2)XapakTepusyer BO3JCHCTBUE
[IpouzBoacTBo MJJACTUKOB HAa OKPYXKAIOIIYIO CPENY;
MOJIMMEPOB B 3)PackpriBaeT MPOU3BOACTBO
Kazaxcrane. nonumepoB B Kazaxcrane.
[Ipumenenue.
Bo3spaelicTBre miacTukoB
Ha OKPY’KaIOILYIO Cpeay.

63 Pacnio3naBanue 1 .BeinonHenue 1)DKCIIEPUMEHTAIIBHO JTOKA3bIBAET

mIacTMacC U BOJIOKOH.

MPaKTUYECKON paboThI
Nel3.

OTHOCHUTEJIbHYIO HHEPTHOCTh
TUTACTUKOB 110 OTHOIICHHUIO K
XUMHUYECKUM peareHTam;

2)HaseiBaeT 00J1aCTH TPUMEHEHHS
IJIaCTMAcC ¥ BOJIOKOH;

3)OneHuBaeT 3HAYUMOCTh NPOAYKTOB
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UX TIEpepabOTKHU.

64 Pa3zpaboTka HOBBIX 1.3HaTh cIOCOOBI 1)Pazpsicasier  cmocoObl  MONTydeHUs
BEIIECTB M MAaTEPUAIIOB. | pa3pabOTKH HOBBIX HOBBIX MaTE€pPHAaJIOB C HCIOJIH30BAHHEM
Pa3zpaboTka 1 co3nanue | BELIECTB U MaTEpPHAJIOB. COBPEMEHHBIX METOJIOB;

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

JIEKapCTBEHHBIX 3)CocraBisier CTPYKTYpHBIE (OPMYIIBI
Ipernaparos.. BEIIIECTB;

HIlosicHsIeT TpaKTUUECKOE 3HAYCHHUE
HOBBIX MAaTCpHAJIOB;

5)PackpriBaeT cmocod pa3pabOTKu U
CHHTE3 JICKAPCTBEHHBIX MPENapaToB.

65 HanorexHomorus. 1.3Hath 0 1)O0BscHseT (GUBUYECKUH  CMBICI
CriocoOsblI MoTydeHus, HAHOTEXHOJIOTUH KaK MTOHSTHIA «HAHOYACTUIIAY,
CTPYKTypa COBpPEMEHHOI oTpaciau «HAHOXHUMUSI;

HaHOYTJIEPOIHBIX HayKH 2)HazpiBaeT  MeTO.BI CUHTE3a,
gactul. CriocoOsl WCCIeAOBaHUS U 00JacTH MPUMEHCHUS
MOJTyYeHUS HAHOYACTHII.

HAaHOMAaTEPHAaJIOB.

Pa3zpaboTka HOBBIX

MOJIUMEPOB.

IIpakTueckoe 3HaUeHUE
HOBBIX MATEPHAJIOB.

Pa3gen 5. Xumus u :xxu3un. buoxumus

66 YrieBoasl. 1.YcBouts knace 1)Paznuuaer bopMynbl  MOJEKYI
Knaccudukamms YTJIEBOJIOB. TJTFOKO3BI, bPYKTO3HI, prb03HI,
yraeBonoB. CTpoeHue Je30KCUPHO03BI, caxapo3bl, KpaxMasa u
yriieBoaoB. CBOMCTBA U [EIJUTIONIO03HEL,

IIPUMEHEHHUE YIIIEBOOB. 2)CocraBusieT YpPaBHEHUs peaKuil
CIUPTOBOTO, MOJIOYHOKHUCJIOTO
OpOoKeHUS [JIFOKO3BI;

3)Ha3piBaeT MpOAYKTHI  THIPOJIH3A
caxaposbl, Kpaxmajia | LEeJUTI0JI03bI;
4)CpaBHUBAaCT CTpOEHHE M CBOWMCTBA
KpaxMaja | 1eJTI0JIO3bI.

67 XUMHUYECKUE CBOMCTBA 1.BeimmonHenue 1)DKCcrepuMEHTaTbHO OTPEEIsIET
[JIFOKO3bI KaK MPAKTUIECKON pabOThHI Hannuue QyHKIIMOHATIBHBIX TPYII B
aJIbJETUIOCTIUPTA. Nel4. TITFOKO03€;

KauectBennast peaxuus 2) IIpoBOAUT Ka4EeCTBEHHYIO PEaKILIHUIO
Ha Kpaxmad. Ha Kpaxmai.

68 Awmwunbl. Knaccudukamus | 1.YcBouTs 3HaHHS 00 1)PackpeiBaeT KiacCUpUKAIUIO U
u HOMEHKJIaTypa | aMHHaXx. HOMEHKJIATypy aMUHOB;
amuHoB.  Duznueckue, 2)CpaBHUBAET CTPYKTYPHl U OCHOBHBIC
XUMHUYECKHE  CBOMCTBA CBOMCTBA aMMHaKa, aMHHOB W aHHJINHA;
aMHUHOB. 3)O0BscHseT Ppu3nUecKre CBOMCTBA

dAMHWHOB M aHUJIMHA,
4)CocTaBisieT ypaBHCHHS PeaKIuii
IMOJIYYCHUS aMUHOB U AaHUJIMHA.
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69 Amunokuciotsl. CoctaB, | 1.3HaTh aMUHOKHUCIIOTBHI, I)IlepeuncnsieT TpuUBHAIbHBIC U
CTpOEHHUE, KaK BaKHEWIIeM Kiacce CUCTeMaTUYECKUE Ha3BaAHUS
Ounonoruyeckas pOJIb | COeTUHEHUH. aMUHOKHCIIOT;
aMHUHOKHCIIOT. 2)OnuckIBaeT COCTaB U CTPOCHUE
duznyeckue u MOJIEKYJT aMUHOKHUCJIOT;

XAMHYECKHE  CBOMCTBA 3)PackpriBaeT aM(pOTEpHOCTH
AMUHOKHCIIOT. aMHHOKHCIIOT.

70 beinku, cTpoenue, | 1.YcBouts  oOpazoBanue | 1)HaspiBaeT  mpoaykTsl — THApOSIM3a

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

71 Ponrr w npumenenue | 1.3HaTh poJIb u | 1)O0bscHSET poitb GEPMEHTOB;
(bepMeHTOB. npuMeHeHne GpepMeHTOB. | 2)ONHCHIBAET CENEKTUBHOCTD,
buonornuecku 3¢ dexTuBHOCTD (PEPMEHTOB;
3HAYMMBIE DJICMEHTHI. 3)PackpbiBaeT 007acTb NPUMEHEHUS

(dhepMeHTOB.

72 CtpykTypa 1.3natp CcTpyKTYpy | 1)OnmchiBaeT CTpOCHHE HYKJICUHOBBIX
HYKJIICMHOBBIX  KHCJOT. | IG30KCHPUOOHYKICMHOBBI | KUCJIOT U MX KIACCHU(PUKAIUIO;
Crpykrypa x kucinor (JAHK) u | 2)CpaBHUBAET CTPYKTYPHI
NE30KCUPUOOHYKIEHHOB | pUOOHYKICHMHOBBIX KUCIIOT | J€30KCUPUOOHYKICHHOBBIX KHUCIIOT
pix kucinor (JAHK) wu | (PHK). (JIHK) u pnOOHYKJIEMHOBBIX KUCIIOT
PUOOHYKIIEMHOBBIX (PHK);
kucioT (PHK). 3)O0BsCHAET OMOJIOTHIECKYIO POIh

N€30KCUPUOOHYKICUHOBBIX KHCIOT
(JIHK) u pnOOHYKJIEMHOBBIX KUCIOT
(PHK);
4)PackpbIBaeT 3HAUUMOCTb T€HHOM
WHXEHEpUU 1 OMOTEXHOJIOTHH.

73 Henarypauus u nBetHsie | 1.Brimonnenue 1)OOBSCHSIET CBOMCTBO JIEHATYPAIIHH

peakuuu OeNKoB.

NPaKTUYECKON pabOThI
Nels.

OCIIKOB;

2)IIpoBoANT KayeCTBEHHBIE pEeaKITUU
Ha OeJIKu;

3)[IpumMeHnsieT paHee MoJTyYeHHBIC
3HaHMS.

[IpoBepka 3HaHUM

1 .BemosHenue
KOHTPOJILHOH paboThI

JlaGopaTopHbie ONBITH U MPAKTUIECKUE PAOOTHI:

OmnpefeneHye TemIoBoro 3pQexra peakiuu HeHTPaTU3aIuK
VccnenoBanue BAMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKUX PeaKIuii

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

XHUMUYCCKOU pCaKkuuun

UzyueHne cMeleHns: IMHAMUYIECKOTO PABHOBECHS IO ICHCTBUEM PA3ITUYHBIX (DAaKTOPOB
CocTaBiieHue 3JIeKTPOXUMHUIECKOTO Ps/ia HAPSHKEHUH METalIoB
Bymaxnas xpomarorpadus
W3ydeHne cBOWMCTB raJIOTEHOB U OINIPEICTICHUE TaJIOT€HUI-HOHOB B BOAHOM PacTBOpE
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Uzyuenwne cBoiicTs annemenTtos 2 (1) rpymniisl u ux coenuHEeHU

Pemenne sxcriepuMeHTAIBHBIX 33724

CocrapneHue Mozeneit MOJICKYJI OPTaHUYECKHUX BEIIECTB

KauecTtBeHHBIC peakiiuy Ha HE HACHIIIICHHOCTD CBSI3U

PacTtBOprMOCTE CIUPTOB B BOZIE, TOPEHHUE CITUPTOB, Ka4ECTBEHHBIE PEAKIMH HA OJJHOATOMHBIE 1 MHOTOATOMHBIE
CITUPTHI

CocTaBiieHue MozeneiMoIeKyn OeH301a

N3yueHue CBONCTBYKCYCHOM KUCIIOTHI

ITomyduenue u CBOMCTBA CIOKHBIX 3(PHpOB

CocrapneHue MoJieNieil MOJIEKyJI aMMHaKa U aMUHOB

CocrapneHue MOJIEKYJ aMUHOKHUCIOT U ONPEAEICHUE aCCUMETPUYHOTO aTOMa yTIepoaa
CBoiicTBa aMHHOKHCIIOT

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

Narorosnennemonenu JJHK

TTonumepsl 1 UXCBONCTBA

Pacno3naBanuemnnacTMacc v BOJIOKOH

PemienneskcnepuMeHTanbHbBIX 33124

XWMHUYEeCKHe CBOMCTBA CBHHIIA, 0JI0BA I MX COCIMHCHUHN

KauecTBeHHast peakius Ha MOHBI: aMMOHUSI, CyIb(haT

TuTpoBaHue CUILHOTO OCHOBAHUS CUIIBHOM KUCIOTOM

CBoiicTBa KOMITJIEKCHBIX HOHOB TIEPEXOTHBIX METAJIOB
I"anpBaHNYECKOCTTOKPHITHEMETAITHIECKUXTIPEMETOB

7. IlepeyeHb JUTEPATYPbI H CPEACTB 00y4eHUsI

OcHoBHas:

1.M.K.Ocnanosa, K.C.Ayxamnuesa, T.I'. beinoycoa Xumus: YueOnuk 1,2 vacts s 10 kmacca ecTeCTBEHHO-
MaTeMaTHYECKOTO HAIIPaBJICHHS 001Ie00pa3oBaTeIbHbIX KO AnMatel: Mekrer, 2019r.

2.M.K.OcnanoBa, K.C.Ayxaauesa, T.I'. benoycoBa Xumust: YueOnuk 1,2 yacte 1is 11 kimacca ecTecTBeHHO-
MaTeMaTHIECKOTO HalpaBJICHUs 001Ie00pa3oBaTenbHbIX K0T AnMaTel: Mekrer, 2020 r.

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

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

5. T.I'.benoycoga, K.C. Ayxaauesa Xumus: Meronndeckoe pykoBOJCTBO 1, 2 4aCTh €CTECTBEHHO-MaTEMaTHUECKOTO
HampaBJcHHs 0011e00pa30BaTeNbHbIX KO AtMaThl: MekTer, 2019 r.

6. TemupOymnaToBa A., Carum6OekoBa H., AimmvokanoBaC.,Xumust. COOpHHK 3a7a9 U yIpaXHEHUH AJMatel: MeKTerr,
2019r.

JlomoHUTEIbHAS:

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

2.5.Mancypos., H.TopmnHa «MeTtoarka npenoaaBanus opranndeckod xumunm» Atamypa 2015r.
3.A.E.TemupOynarosa, H.H.Hypaxmeros, P.H.)Kymanunosa, C.K.AnumxanoBa Xumust: Yueouuk ais 11 knacca
€CTEeCTBCHHO-MATEeMAaTHIECKOT0 HAIIpaBJIeHHUs 00Ieo0pa3oBaTeIbHON KOIEI  AnmaTel: MekTtemn, 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., lllynenbaesa XK. n apXumust. DneKTpoHHBIH yaeOHUK. 1 0-xmace.2016 HarmoHamsHBIN IEHTP
UHGOpPMaTH3AIUH

7.XKaxuposa H., Kangocosa U. u np Xumus.OnekrpoHnsiid yueOHuK. 1 1-k1acc.2016 HanumonansHbIH neHTp
UHGOpPMaTH3AIUH

8.0ekTponHbIe pecypchl ¢ www.bilimland.kz

CpenctBa 00y4yeHus:

1. cTIipaBOYHO-MHCTPYKTUBHBIC TAOJIUIIHI;
2. MyJIBTUMEIUINHBIA IPOCKTOP;

3. IMIaKTUYECKUE MaTEPUAIIbI;

4. KOMIIBIOTEPHBIN KJIacc.

KonTakTHas nHdopmMaius npenogaBaTens ten.: 87474893508

JleOeneBa CeeTirana MuxaiinoBHa e-mail: svetalebedevav1980@mail.ru
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AKMo0J1a 00JbICHI 01JTiM acKapMacChIHBIH
sKaHBIHAAFBI «Ecill Kanachl, arpoTeXHUKAIBIK KOJLUIEIKD
MeMJIEKETTIK KOMMYHAJIbIK Ka3bIHAJIBIK KICIMOPHBI

OKy - omicTeMerniK OipJIecTiK OTBIPBICEIHIA Bexitemin
KapaJibl JKOHE MaKyJIIaHIbl UPEKTOPABIH OKY KYMBICHI XKOHIH/IET1 OpbIHOacapsl
PaccmoTpena u oo0peHa Ha 3aceaHun Yr1Bepxkaato

y4e0HO-METOAUUECKOIO COBETA
3amecTUTeNb AMPEKTOpa 10 yueOHol paboTte

Ne xarrama/ mpoToko Ne OT « » 2020r. OT « »
2020r
Ob repaiieimel/[Ipencenarens MC JL.IIymera
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecisl Kajgachl, arpoTeXHUKAJIBIK, KOJLIEIKD
MeMJIEKETTiK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

OKy - aicTemelnik OipJIecTiK OTHIPBICHIHIA Bexitemin

KapaJiibl OHE MaKyJJIaH]bI JIUPEKTOPABIH OKY KYMBICBI JKOHIHJIET]T OpBIHOACAPEI
Paccmotpena n onoOpeHa Ha 3acejaHuu Y1Bepxknato
y4e0HO-METOIUIECKOTO COBETa 3amecTHTeNb TUPEKTOpa 10 yueOHOH paboTe
Ne xarrama/ nporokos Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kymbIC Oaraap/jamMmachbl
Pabouas yyeOHass nporpamma

ITon /AMcuunanHa Xumus

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

Oky Typi KYHI3T1

®opma 00yyeHuUs O4YHas

Ba3aceinna Heri3ri opta Oiim Oepy

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

O01mee KOJIMYECTBO YACOB

93ipaeymi/ PazpadoTuuk JleGeneBa Ceernana MuxaitnoBHa
Koasl/ lloanuces
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AKMo0J1a 00JbICHI 01TiM acKapMaChIHBIH
sKaHBIHAAFBI «Ecill Kanacel, arpoTeXHUKAIBIK KOJUIEIKD
MeMJIEKETTIiK KOMMYHAJIBIK Ka3bIHAJIBIK KICIMOPHBI

OKky - omicTeMeiK OipJIeCTiK OTBIPBICHIHIA Bekitemin

KapaJiibl OHE MaKyJJIaH]bI JUPEKTOPABIH OKY KYMBICBI JKOHIHJIETI OpBIHOACAPEI

Paccmorpena u onoOpeHa Ha 3aceTaHuu YTBepxIao
y4eOHO-METOJHYECKOTO COBETa 3aMecTHTeNb JUPEKTOPa Mo y4eOHoi paboTe

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

Ob rtepaiieimel/[Ipencenarens MC JL.1Iynpra

OKY xyMbIC OaFaapjaMmachbl
Pabouas yueOHass mporpamMmma

IIon /Incuuniinaa Xumus
MaMaHABIFbI 1201000 «ABTOMOOMIIb KOJIriHE KBI3MET KOPCETY, KOHACY
CrnenuajbHOCTh JKOHE MaiijanaHy»

«TexHudeckoe 00CIyKMBaHUE, PEMOHT U
JKCILTyaTalusi aBTOMOOMIIBHOTO TPAaHCIOPTa

Binikrimiri 120107 2 «ABTOMOOMIIBAEPI1 KOHIACHTIH TOHEKEPIICYILII»
Kpanudpukanus «Crnecaphp 10 peMOHTY aBTOMOOUIIEH»

Oky Typi KYHA13T'1

®opma o0yueHust O4Has

Ba3zaceinna Heri3ri opra 6inim Oepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus

Kaansl carat caHbl 150

O01ee KOJIMYECTBO YaCOB

93ipaeymi/ PazpadoTunk Jlebenesa CBernana MuxaitinoBHa

Koabl/ llognuch

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

OKy - aicTeMeniK OipJIecTiK OTBIPBICHIH A
Kapajabl OHE MaKyJIaHIbl

Bexitemin
TUPEKTOPABIH OKY *KYMBICHI )KOHIHET] OpbIHOAacaphI

PaccMoTpena u oqo0penHa Ha 3aceTaHun Yr1Bepxkaato
y4eOHO-METOINYECKOT0 COBETa 3amecTuTeNb TMPEKTOpa 10 yueOHOoH paboTte
Ne xarrama/ mpoTokoa Ne OT « » 2020r. OT « » 2020r
Ob rtepaiieimel/IIpencenarens MC JL.UIynpra

OKYy kyMbIC OaFaapJjaMmachl
Pabouasi yueOHast nporpamMma
IIon /Iucunnianna Camono3HaHue
MamaHABIFbI 1504000 «®epMma mapyambuIbIFbD
CnenuajabHOCTh «DepMepcKoe X035UCTBO»
Binikrimiri 150406 2 «Aybul mapyambUIbIK ©HIIPICIHAET]
KBanudukanus TPaKTOPIIbI-MAIITHUCT
«TpakToOpuCT-MaIIMHUCT» CENBCKOXO35IHCTBEHHOTO
MIPOU3BOJICTBA»
150408 2 «ABTOMOOMIIb KYPTi3yIITi»
Boaurens aBTOMOOMIIS
150410 2 «Kenaeyri goHEKEPIACYIITi»
«Crecapb-pEMOHTHHUKY
Oky Typi KYHA13T'1
®opma o0yueHust O4Has
Ba3zacbinaa Heri3Ti opTa Ou1iM Oepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus
Kaansl carat caHbl 60
O0miee KOTMYECTBO YaCOB
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93ipJeywi/ PazpadoTunk

JlebeneBa Ceernana MuxaitsioBHa

KoJasl/ lloanucek

AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH

skaHbIHAAFBI «Ecig KaJacCbl, arPOTEeXHUKAJIBIK KOJLJIEIKID»
MeMJIEKeTTIiK KOMMYHAQIIBIK Ka3bIHAJBIK KQCil’lOpHLI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIHIA

Kapajiubl XoHEe MaKyJIaHIbl

PaccMotpena u o00peHa Ha 3acejaHuu

y4e0HO-METOIMIECKOTO COBETa

Bekitemin

TUPEKTOPABIH OKY *KYMBICHI )KOHIHET] OpbIHOacaphl

Yr1Bepxkaato

3amecTHTeNb TUPEKTOpa 10 yueOHO! padoTe

Ne xarrama/ nporokos Ne 0T « 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipeacenarens MC JL.1lynbra
OKYy kyMbIC OaFaapJjaMmachl
Pabouasi yueOHas1i nporpamMma
Ilon /AucuuniauHa CaMono3HaHue
MaMaHIbIFbI 1504000 «Pepma mapyambIIbFbD
CnenuajJbHOCTH «DepMepcKoe X035 UCTBO»
BinikTiiri 150401 2 «byxrantep»
KBaindukanus
Oky Typi KYHAI3T1
®opma o0yueHust O4Has
Bba3zaceinna Heri3ri oprta OiniM Oepy
Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus
Kaansl carat caHbl 60
O01ee KOJIMYECTBO YaCOB
93ipaeymi/ PazpadoTunk JlebeneBa CBernana MuxaitinoBHa
Koabl/ llognuch
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecil Kajachl, arpoTeXHUKAJBIK, KOJLIEKD»
MeMJIEKETTiK KOMMYHAIBIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIHIA Bexitemin

KapaJabl XOHE MaKyJIaHIbI TUPEKTOPABIH OKY ’KYMBICHI JKOHIH/IET1 OpBIHOAaCAPHI
PaccMoTpeHa u ono0penHa Ha 3aceTaHun Yr1Bepxkaato
y4e0HO-METOIMIECKOTO COBETa 3amecTHuTeNb TUPEKTOpa 0 yueOHOH paboTe
Ne xarrama/ mpoToko Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kymbIC OaraapjamMmachbl
Pabouasi yueOHas1t nporpamMma

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

«TexHuueckoe 00CIy)KMBaHHE, PEMOHT U
IKCIUTyaTaIisl aBTOMOOUILHOTO TPAHCTIOPTa

BinikTiniri 120107 2 «ABTOMOOMIIBbACP/I] )KOHACHTIH AOHEKEPIICYIITi»
KBammduxauus «Crnecapb 10 peMOHTY aBTOMOOMIIEH »

Oky Typi KYHAI3T1

®opma 00yyeHuUs OYHas

Ba3zaceinna Heri3ri opra 6inim Oepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus

Kaansl caraT caHbl 60

O01mee KOJIMYECTBO YACOB

93ipJeymi/ PazpadoTuuk Jlebenena Ceernana MuxaiinoBHa
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KoJasl/ lloanucek

AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecisl Kajgacpl, arpoTeXHUKAJBIK, KOJLIEIKD
MeMJIEKETTiK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - axicTemennik OipJecTiK OTBIPBICHIHA

Kapajabl oHE MaKyJJaHmubl

Paccmotpena n ono0peHa Ha 3acejaHuu
y4eOHO-METOAUUECKOTO COBETA

Ob rtepaiieimel/[Ipencenarens MC

Bekiremin

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 OaFgapaamMachl
Pabouas yyeOHass nporpamma

JL.Iynbra

ITon /AucuuniauHa Xumus
MaMaHabIFbI 1504000 «®Depma mapyambuibIFbD
CrnenuajJbHOCTH «DepMepcKoe X035IMCTBOY
BinikTiniri 150406 2 «Aybut mapyambuIblK ©HAiIpiciHAer
KBammuxauus TPaKTOPIIBI-MAILIUHUCT»
«TpakTOpUCT-MAIIMHUCT» CEIbCKOXO03AMCTBEHHOTO
MIPOU3BOJICTBAY
150408 2 «ABTOMOOWIIb KYPTri3yIIi»
Boaurens aBTOMOOMIIS»
150410 2 «Kenzaeyii JoHEKepIICYIIi»
«Crnecapb-peEMOHTHHK
Oky Typi KYHAI3T1
dopma o0yueHust O4YHas
Bba3aceinna Heri3ri opta Oiim Oepy
Ha 6a3ze OCHOBHOT'O CpeJTHEro 00pa3oBaHus
/Kannel caraT caHbl 150
O01ee KOJINYECTBO YACOB
93ipJeymi/ PazpadoTuuk Jlebenera Ceernana MuxaitioBHa
Koasl/ lloanuces
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