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Pabouan nporpamma yuyebHor aucumnAmvHbl OYA. 10 XvMUSA NO CNEUMaAAbHOCTU CPEAHETNO
npodeccruoHanbHoro obpasosaHmsa 20.02.04 MoxapHan 6e3onacHOCTb Ha H6a3e OCHOBHOrO
obuiero obpasoBaHus, pa3paboTaHHaa rocypAapCTBEHHbIM aBTOHOMHbIM NPOGECCUOHAAbHbIM
obpas3oBaTenbHbIM yupexpeHnem YyBalickon Pecnybavku — «KaHalUCKWMIA  TPaHCMOPTHO-
IHEPreTUYECKUN  TEXHUKYM»  MUHUCTEPCTBA 00pa3oBaHUA UM MOAOAEXHOM  MOAUTUKM
YyBawickon Pecnybanku, yTBepXAeHHas npukazom aupektopa Nell14 ot «21» peBpans 2017
roAa,,qm-@ ¢ pabotopatenem 9 MCO OIIC IMC M'asHoro ynpasaenus MYC Poccun no
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Pabouas nporpamma yuyebHOn AUCLMMAMHBI pa3paboTaHa Ha OCHOBE :

- (depepanbHOro rocypAapCTBEHHOro 006pa3oBaTEAbLHOrO CTaHAApTa CpPeAHero obuiero
obpasoBaHus, YTBEPXAEHHOro MwuHobpHaykn Poccun 17.05.2012 r. Ne413 (B
AEUCTBYIOLLEN PEAAKLNN);

- MpumepHon nNporpammbl 06Le0bpaszoBaTteAbHOM yuebHoM aAncumnArHbl «AYM.01.0cHOBBI
XMMUMU B TEXHOAOTMUYECKOM MpoLecce» » AN NMPOPECCUOHAAbHbIX 0Opa3oBaTEAbHbIX
opraHusauui, pekomeHpoBaHHON DAY «DepepanbHbI MHCTUTYT Pa3BUTUMSA 06pa3oBaHUsA»
C Y4YeTOM TMPUMEPHOM  OCHOBHOM 0OpPa30BATEAbHOM MpOrpaMmbl CPEeAHEero obuiero
obpasoBaHUs  ,0000peHHOM  pelleHMeM  GepepanbHOro  y4ebHO-METOAMYECKOrO
0b6bepnHeHMA no obuwemy obpasloBaHuto oT 21 wuwoaa 2015 1, npotokon Ne 3
perncTpaumoHHbii Homep peueHsnn 385 ot 23 nona 2015 r. Pray «dUPO»

OpraHuzauma - paspabdoTuMk: [OCyAapCTBEHHOE aBTOHOMHOE MNPOdECCUOHAAbHOE
obpasoBaTenbHOE yupexaeHWe «KaHaWCKUA TPaHCMOPTHO-OHEPreTUUECKU TEXHUKYM»
MuHKcTepcTBa 06pa3oBaHUS U MOAOAEXHOM MOAUTUKM YyBallcKoin Pecnybanku

Paspabotumk: KOcynosa.A.l., npenoaaBatenb FAMOY «KaHTAT» MuHobpa3oBaHuMa YyBalumnm



COAEPXAHUE

. OBLLAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEEHOW AUCLIMNAMHBI

. CTPYKTYPA 1 COAEP)XAHUE YYEBEHOWN AUCLIMMAUHDI

. YCAOBWS PEAAUSALIMM NPOrPAMMbI YYMEEHOW AUCLIMNAMHBI

KOHTPOAb W OLIEHKA PE3YABTATOB OCBOEHUA YYEBHOW AUCLUMMNAUHDI



1 OBLLAA XAPAKTEPUCTUKA PABOYEIM NMPOrPAMMbI YYEEHOW AUCLIMNAMHBI
OYA.10.Xumus.
1.1 O6AacTb NPUMEHEHUS MPOrpaMMbl

Pabouasa nporpamma  y4ebHOM  AMCUMMAMHBI  ABASIETCS  4acTbld  OCHOBHOM
npodeccuoHanbHOM  0obpa3oBaTeAbHOW  MporpaMmbl MO MpPOrpamMmMe  MOArOTOBKM
crneumManmncToB cpeaHero 3BeHa B cootsetcTBun ¢ ®rOC no cneumanbHoctn CMO 20.02.04
MNMoxapHasa 6e3onacHOCTb YTBEPXAEHHOro lMpuka3 MuHucTtepcTBa 0b6pa3oBaHUs U HayKu
P® ot 18 anpena 2014 r. N 354

1.2. Mecto yuyebHOW AUCLUMMAMHbBI B  CTPYKTyp€ OCHOBHOM NpO¢deCcCUOHANbHOM
obpasoBatenbHOM nporpamMmbl: OYA.10. Xumusa oTHOCUTCS K 00LLLe06pa3oBaTEABHOMY LIMKA
OCHOBHOM npodeccroHanbHOM obpas3oBaTeAbHOW MporpamMmbl No crneuuasbHoctn 20.02.04
MNoxapHasa besonacHoOCTb.

AvcumMnAMHa ocBanBaeTcsi Ha 6a30BOM YPOBHE.

1.3. TpeboBaHuUs K pe3yAbTaTaM OCBOEHWUSI yUeOHOW AUCLIMNAUHDI:
Pabouasi nporpaMmma OpueHTUPOBaHa Ha AOCTUXEHUE CAEAYHOLLIMX LIeAEN:

dopMUupoBaHUe y 0byyatoLLMXCH YMEHUS OLIEHMBATb 3HAUMMOCTb XMMUUECKOTO 3Ha-
HUS AAST K@XKAOTO YEAOBEKA;

dopmupoBaHue y obyyaroLMXCa LEAOCTHOrO NPEACTABAEHUA O MUPE U POAU XMMUU
B CO3AAQHUM COBPEMEHHOM ECTECTBEHHO-HAYYHON KaPTUHbI MUPA; YMEHUA OObACHATb
0ObEKTbl W MPOLIECChbl  OKPYXAlLWen AENCTBUTEABHOCTU: MPUPOAHOM, COLMAAbHOM,
KYAbTYPHOW, TEXHUUECKOW CPEAbl, — UCMOAb3YS AAA 3TOTO XMMUUYECKUE 3HAHUS;

pas3BUTUE Y OOYYAIOLLMXCS YMEHUN pasAnyaTb GakTbl U OLEHKW, CPAaBHMBATb OLE-
HOYHblE BbIBOAbl, BUMAETb WX CBA3b C KPUTEPUAMM OLEHOK M CBA3b KPUTEPWUEB C
ONpPEeAENEeHHOM CUCTEMOM LIEHHOCTEN, GOPMYAMPOBATh U 0OOCHOBbLIBATb COOCTBEHHYHO
NO3ULMIO;

npuobpeTteHne obydyaroLMMKUCA OMNbiTa Pa3HOOOPA3HON AEATEABHOCTU, NO3HAHUA U
CaMOMNO3HaHUSA; KAKOYEBbIX HAaBbIKOB, MMEILLMX YHUBEPCAABHOE 3HAYEHUE AN PA3AMUHbIX
BUAOB AEATEABHOCTU (HAaBbIKOB PELLUEHUST NPOOAEM, MPUHATUA PELLEHMI, MOUCKA, aHAAM3a
n 0b6paboTkn UHOOPMALMKU, KOMMYHUKATUBHbIX HABbLIKOB, HAaBbIKOB W3MEPEHWUH,
COTpyAHMUeCTBa, 6e30MacHoOro obpalleHus ¢ BEWECTBAMU B MOBCEAHEBHOW XU3HN).
OcBoeHME copepXaHusA  ydyebHoW  AucuMNAMHBLL - «OYA.10.Xumus»,  obecneunBaet
AOCTUXXEHME CTYAEHTAMU CAEAYHOLLIMX PE3YALTATOB:

* AMYHOCTHbIX:

BocnutaHne uJyBCTBa TOPAOCTM M YBaXEHUA K WUCTOPUM U AOCTUXKEHUAM
OTEYECTBEHHOM  XMMWYECKOWM  HAyKWM;  XMMMUYECKM  FPaMOTHOE  TMOBEAEHME B
NPodeCcCUOHaANbHOM AESTEABHOCTU U B ObITY NpY 06paLLEHUN C XUMUYECKMMU BELLLECTBAMM,
MaTeprMaraMun 1 npoueccamu;

DOpPMUPOBHUE TOTOBHOCTM K MPOAOAKEHUIO 00pasoBaHMA UM MOBbILLIEHMUSA
KBaAMPUKaLMK B N3BpaHHON NPOPECCUOHANBHOM AEATEABHOCTU U OOBLEKTMBHOE OCO3HAHWE
POAU XUMUYECKUX KOMMETEHLIMI B 3TOM;

Pa3BuTME YyMEHMS UCMNOAb30BaTb AOCTUXEHWUSI COBPEMEHHOM XMMUUYECKON HayKW U
XMMUUECKMX TEXHOAOTUI AAS MOBbILLIEHWUA COOCTBEHHOIO WMHTEAAEKTYAAbHOrO Pa3BUTUS B
BblOpaHHOM NPpodECCUOHANBHON AEATEABHOCTH;

* MeTanpeAMETHbIX:

OcBOEHME pa3AMYHbIX BMAOB MNO3HABATEAbHOM AEATEABHOCTM M OCHOBHbIX
MHTEAAEKTYaAbHbIX onepauuni (NOCTaHOBKK 3apayn, GOPMYAMPOBAHUA TMNOTE3, aHaAU3a U
CMHTE3a, CpaBHEHMS, 0606LIEHNA, cUCTEMATU3ALNN, BbIABAEHUSA NMPUYMHHO-CAEACTBEHHbIX
CBfi3el, NOMCKa aHanoroB, GOPMYAMPOBAHMSA BbIBOAOB) AAA PELUEHMA MNOCTABAEHHOM



3apayuM, MPUMEHEHME  OCHOBHbIX METOAOB  MO3HAHWUS  (HAOAIOAEHWSI,  HaAy4yHOro
9KCNEPUMEHTA) AAA U3YUYEHUSA PA3AMUHbIX CTOPOH XMMMUUYECKUX OOBEKTOB U MPOLIECCOB, C
KOTOPbIMU BO3HUKAET HEOOXOAMMOCTb CTAAKMBATLCA B NPOdGECCUOHANBHOM ChEpE;

N3yueHne pasAMUHbIX WMCTOYHUKOB AAS MOAYYEHUS XUMMUYECKOW WHOOPMALMK,
YyMEHME OLEHWUTb €€ AOCTOBEPHOCTb AASl  AOCTMXXEHMSI XOPOLLUMX pPEe3yAbTaTOB B
npodeccuoHanbHON chepe;

* [IPEAMETHbIX:

dopmupoBaHMe COOBCTBEHHOM MO3WMLUMM MO  OTHOLIEHUID K  XMMMWUUYECKOM
MHOOPMALIMKN,NMOAYHAEMOMN U3 Pa3HbIX UCTOYHUKOB.

BAaapeHMe oCHOBOMOAAraloLWUMU XMMUYECKUMWU NOHATUAMU, TEOPUAMU, 3aKOHAMM
1 3aKOHOMEPHOCTAMMU; YyBEPEHHOE NOAb30BAHUE XMMUYECKOM TEPMUHOAOTHUEN U
CUMBOAUKOW;

BAAAEHWE OCHOBHbIMWU METOAAMW HAy4yHOro MO3HaHWA, UCMOAL3YEMbIMU B XUMWM:
HabAtOAEHWEM, OMUCAHUEM, W3MEPEHUEM, IKCNEPUMEHTOM; YMeHue obpabaTbiBaTh,
00BACHATb PE3YAbTaThl MPOBEAEHHbIX OMbITOB U AEAATb BbIBOAbI; FOTOBHOCTb U CMNOCOOHOCTb
NPUMEHSATb METOAbI MO3HAHMA NPU PELIEHUM NMPAKTUYECKUX 3aAaY;

dopMUPOBaAHME YMEHUS AaBaTb KOAMUYECTBEHHbIE OLUEHKU U MPOU3BOAUTL PACUYEThI
N0 XUMUYECKUM GOPMYAAM U YPABHEHUAM;

BAAAEHWE MNpPaBUMAAMKU TEXHUKM 06e30MacHOCTU MPU MCMOAb30BAHUU XMMUUYECKMX
BELLIECTB;

dbopMUpoBaHUE COOCTBEHHOM NO3ULMKU MO OTHOLLEHUHD K XUMUUYECKOW MHPOPMALIMK,
NMOAYYaEMOM U3 Pa3HbIX UCTOUHUKOB.

1.4. KoAMueCcTBO YacoB Ha OCBOEHKE NporpamMmmbl yl-le6HOi:1 AUCUMUNAUHDIZ

YuebHas Harpyska obyyarowimxcsi 1174aca, B TOM YUCAE!
TeopeTnyeckoe obyyeHune 72 yaca;
rnpakTnyeckue 3aHsT1s 6 4acos;

camocrosiTeAnbHas pabora 39 yacos.



2. CTPYKTYPA U COAEPXXAHUE YYEBHOW AUCLIMMAWHBI

2.1. 06bem yuebHOM AMCLUMNAUHDBI U BUABI yuebHOM paboThbl

Bua yuebHoi pabortbl

0Obbem yacoB

YuebHas Harpy3ka oby4aroLumnxcs 117

B TOM YUCAE

TeopeTmyeckoe obyyeHune 72
NnpakKTMYecKre 3aHATUA 6

CamocToaTenbHan pabota obyyatoulerocs (BCero) 39

[pomexyTouHas atrectaumns B popme AnppepeHUMpoBaHHOro 3ayera




2.2. TemaTMUYECKUM NMAAH U COAEPXaHUe yuebHol aucumnAnHbl «OYA.10. Xumus»

HanmeHoBaHWe pasaenoB U

CoaepxaHue yuebHoro matepuana, AaboparopHbie paboTbl U NPaKTUUECKUE 3aHATUA, CaMOCTOsiITeAbHAas paboTa

06bem yacoB

Tem obyuatouxcs, kypcoBas pabota (npoekxT)
1 2 3
BeeaeHuve JTanbl pasBuUTUs XMMKUKU. E€ cBA3b C APYrMMU HaykaMu. POAb XMMUKU B MOATOTOBKE BbICOKOKBAAUOULIUPOBAHHbBIX 1
CneumanncTos.
Paspen 1. OBLAA HEOPTAHUYECKAA XMMWNA 76
Tema 1.1. OcHOBHbIE CoaepxaHue yuebHoro matepuana 8
NOHATUA U 3aKOHbI XUMUU 1 OCHOBHbIEe NOHATUA XMMUU. BelecTBo. AToMm. Monekyna. XMMUYECKHUIA SneMeHT. AanoTponus. MNpocTble u 5
CAOXHbl€ BelllecTBa. KaueCTBEHHbIM U KOAMYECTBEHHbI COCTaB BELLECTB. XMMUYECKNE 3HAKU 1 GOPMYAbI.
OTHOCHTEABHbIE aTOMHaA U MOAEKYASIPHaA Maccbl. KOAMUECTBO BeLLECTBA.
2 OCHOBHbIEe 3aKOHbI XMMUKU. CTEXMOMETPUS. 3aKOH COXPaHEHUSI MacCbhl BELLLECTB. 3aKOH MOCTOSIHCTBA
coCTaBa BELLECTB MOAEKYAIPHOMN CTPYKTYpPbl. 3aKOH ABOraapo M CAEACTBUS UX HErO.
CamocTosiTenbHan paboTa obydatoLLmxcs. 3
MprMepHbIe TEMbl COOBLLEHWUN:
McnoAb30BaHWS papMOaKTUBHbBIX M30TOMOB B TEXHUUYECKMX LIEASIX.
CuHTe3 114-0ro aneMeHTa-TPUyM®b POCCUMCKUX GUIUKOB-SAEPLLMKOB.
M30TOMbI BOAOPOAA.
Tema 1.2. Nepuoanueckui CoaepxaHue yuebHoro matepuana 9
3aKOH U Nepuroanyeckas 1. | Mepuoanueckuit 3akoH A.U. MeHaeneeBa. OTkpbiTne A.U. MeHaeneeBbIM Meproanyeckoro 3akoHa. 5
CMCTEMA XUMUYECKNX Mepuroanyecknii 3akoH B popmyanpoBke A.N. MeHaeneeBa.
anemeHToB A.U. Mepuoanueckas TabaMLua XMMUYECKUX INEMEHTOB - rpaduueckoe otobpaxeHne NepuoaMYeCcKoro 3aKoHa.
MeHaeneeBa 1 CTpoeHVe CTpyKTypa nepuoanyeckomn TabanLbl: Nepuoabl (Maable U BOAbLLKWE), FPYNMbl (FTAaBHas U nobovyHas).
aroma CtpoeHve atoma U nepuopndeckuin 3akoH A.U. MeHaeneeBa. ATOM — CAOXHas yactvua. HApo (MPOTOHbI K
2. | HEWTPOHBI) U 3IAEKTPOHHAA oboAouka. M3oTonbl. CTPOEHWE 3AEKTPOHHbIX 0BOAOUEK ATOMOB 3AEMEHTOB
MaAbIx NepropoB. OCOBEHHOCTU CTPOEHWUSI SIAEKTPOHHbIX 0O0OAOUYEK aTOMOB 3AEMEHTOB OOAbLUMX NEPUOAOB
(nepexoaHbIX aneMeHToB). MoHATHME 06 opbutanax. s-, p- U d-OpbuTtann. IAEKTPOHHbIE KOHOUrypaLuu
aTOMOB XMMMWYECKUX SNEMEHTOB.
CoBpemeHHasa GOpMyAMPOBKa NEPUOAMYECKOIO 3aKOoHa. 3HaUeHMEe NMEPUOAMUYECKOTO 3aKOHa 1
NEePUOAMUYECKON CUCTEMbI XMMMUUYECKMX aneMeHTOB AWM. MeHaeneeBa ANA Pa3BUTUA HayKUM M MOHMMaHUSA
XMMUWUECKOM KapTWHbI MUpa.
MpakTnueckoe 3aHATHE. 1
MoaeAnpoBaH1e NoCcTPoeHUs MepruoanUYecKoin TabANLLbI XMMUYECKUX SAEMEHTOB.
CamocTtosiTeAbHas paboTta 0bydaroLmxcs. 3
MprMepHbIe TEMbl COOBLLEHWUN:
XusHb 1 peatenbHocTb A.M.MeHaeneeBa.
Meproanueckomy 3aKoHy OyayLLIEE HE FPO3UT PaspyLLIEHNUAM.
3HayeHMe NePUOAMYECKOr0 3aKOoHa.
Tema 1.3. CoaepxaHue yuebHoro matepuana 12




CrpoeHue BeLLecTBa

1 MoHHaa xumMnueckas ¢Bsi3b. KaTuoHbl, Mx 06pa3oBaHWe U3 aTOMOB B Pe3yAbTaTe NpoLecca OKUCAEHUS.

AHWOHbI, UX 06pa308aHme M3 aTOMOB B pe3yAbTaTe npoLuecca BOCCTaHOBAEHUA. MOHHaA CBA3b, Kak
CBA3b MEXAY KaTMOHaMW Y aHUOHaMU 38 CUYET IAEKTPOCTAaTUUECKOTO MPUTAXEHUA. KanaccupuKaLma
MOHOB: MO COCTaBy, 3HaKy 3apsAAa, HAAMUUIO TMAPATHOM 060A0UKM. MIOHHBIE KPUCTAAAMYECKME
pelweTku. CBOMCTBA BELLECTB C MOHHbIM TUMOM KPUCTAAAMYECKOMN PELLETKMU.

2 KoBaneHTHass XuMHU4yecKas cBA3b. MexaHn3M 06pa3oBaHUSA KOBAAEHTHON CBSA3M (0OMEHHbIN U
AOHOPHO-aKLENTOPHbIN). INEKTPOOTPULIATEABHOCTb. KOBAAEHTHbIE MOASIPHAA U HENOASIPHAsA CBA3M.
KpaTHOCTb KOBAAEHTHOM CBSI3W. MOAEKYASIPHBIE Y aTOMHbIE KPUCTAaAAMUECKUE pelleTKku. CBOMCTBa
BELLECTB C MOAEKYASPHBIMWU 1 @aTOMHbIMU KPUCTAAAMYECKUMMW PELLETKAMMU.

3 Metanamueckas ¢BA3b. MeTarrMueckan KpUCTanAMUECKas PELLETKA U MeTaAAMUECKasa XMMUUECKas
cBA3b. DU3NYeckne CBOMCTBA METAANOB.

4 ArperaTHble COCTOSIHUS! BELLLECTB U BOAOPOAHAA CBA3b. TBEPAOE, XUAKOE U ra3006pa3Hoe COCTOAHMUA
BelLecTB. [lepexoa BellecTBa U3 OAHOIO arperaTHoro COCTOAHUA B Apyroe. BoaopoaHas CBS3b.

5 Uncrble BewecTsa U cmecu. NMoHATHE 0 cMecu BelLeCTB. [OMOreHHble 1 reteporeHHble cmecu. Coctas
cmecen: obbeMHas U MaccoBas AOAM KOMMOHEHTOB CMECH, MaccoBas AOAA NPUMECEN.

6 AucnepcHble cucTeMbl. [ToHATUE O AMCNEPCHOM cucTeMe. AucnepcHas dasa U AMCNEPCUOHHANA CpeAaa.
Kaaccuodunkauma AMCnepcHbIX cUCTeM. NOHATUE O KOAAOUAHbBIX CUCTEMAX.

0606LL1atOLINIA YPOK.

CamocTosiTenbHan paboTa obydatoLLmxcs.

MprUMepHble TEMbl COOBLLEHUN:

AMOpdHbIe BELLECTBA B NPUPOAE, TEXHUKE, B ObITy.

IpyboancnepcHble, Ux KhacCUdUKaLIMA U UCNOAb30BaHMA B NPOPECCUOHANBHON AESITEABHOCTH.
MpUMeEHEeHME CyCNEH3NUN U IMYABCUMK B CTPOUTEABCTBE.

Tema 1.4. Boaa. PactBopbl.
AneKTpoAnTUUECKan
Auccoumnaumsn

CoaepxaHue yuebHoro matepuana

©

1 Boaa. PactBopbl. PactBopeHue. Bopa kKak pactBopuTeAb. PacTBOPMMOCTb BELLLECTB. HacblleHHbIE,
HeHachbILEHHbIEe, NEPECHILLEHHbIE PACTBOPbI. 3aBUCUMOCTb PACTBOPMMOCTH ra30B, XXUAKOCTEN U
TBEPAbIX BELLECTB OT pa3AUUYHbIX GAKTOPOB.

MaccoBasn AOASI PAaCTBOPEHHOIO BELLECTBA.

2 DAeKTpOoAUTUUECKAA AUCCOLMALMA. DNEKTPOAUTBI U HEINEKTPOAUTBI. INEKTPOAUTUUECKAA AUCCOLMALMS.

MexaHU3Mbl IAEKTPOAUTUUECKOW AUCCOLIMALMMN AAST BELLLECTB C Pa3AMYHbIMKU TUNAMK XMMUUYECKOM
CBA3W. [MapaTMPOBaHHbIE U HEMMAPATUPOBAHHbIE MOHbI. CTENEHb SAEKTPOAUTUYECKON AUCCOLMALIMN.
CuvAbHble 1 chabble 3AeKTPOAUTBI. OCHOBHbIE MOAOXEHUSA TEOPUUN INEKTPOAUTUUECKON AUCCOLMALIMN.
KHUCAOTbI, OCHOBaHMSA U COAU KaK SAEKTPOAUTBI.

MpaKTuueckoe 3aHATUE
MpurotoBAeHWE pacTBopa 3aAaHHOM KOHUEHTpauunun.

CamocTtosiTeAbHas paboTta 0bydaroLmxcs.

MprmepHble TEMbl COOBLLEHWUN:

PactBopbl BOKpYr Hac.

Boaa Kak peoreHT Kak Cpeaa AAS XMMMUUECKOro npoLecca.

B KnaA OTEUECTBEHHbIX YUEHbIX B Pa3BUTUM  TEOPUU IAEKTPOAUTUUECKOW AUCCOLIMALIAM .
YCTPOHEHWEe XECTKOCTU BOAbI HA MPOMbILIAEHHbIX MPEANPUATUAX

Tema 1.5. Knaccuoukaums
HeOpraHU4YeCKnX

CoaepxaHue yuebHoro matepuana

14

1 | KuCAOTBI M X CBOWMCTBA. KUCAOTbI Kak SAEKTPOAUTBI, UX KAGCCUOUKALIAS N0 PA3AMYHBIM MPU3HAKAM.




COEAVHEHUI U UX CBOMCTBA

XvMUYecKne CBOMCTBA KMCAOT B CBETE TEOPUN SAGKTDOAVITVILIGCKOﬁ Avccoumnaumun. OcobeHHocTH
B3aMMOAENCTBUSA KOHLI,eHTpMpOBaHHOﬁ cepHoﬁ M a30THOM KUCAOT ¢ MeTanrnaMu. OCHOBHbIE CMOCOObI
MOAYYEHUA KUCAOTHI.

2 OCHOBaHMs U X cBoMCTBA. OCHOBaHMA KaK IAEKTPOAWUTbI, UX KAaCCUDUKALMA MO PasAUUHBLIM
NpU3HaKam. XMMUYECKME CBOMCTBA OCHOBaHUIA B CBETE TEOPUU SAEKTPOAUTUUECKOI AUCCOLIMALIUM.
PasnoxeHne HepacTBOPUMbIX B BOAE OCHOBaHWI. OCHOBHbIE CNOCOObI NOAYYEHWUA OCHOBAHWIA.

3 Conu u nx cBomctBa. CoAM Kak INEKTPOAUTbI. COAM CPEAHUE, KUCAbIE U OCHOBHbIE. XMMUUECKM CBOMCTBA
COAEW B CBETE TEOPUM INEKTPOAUTUUECKON AMccoumaLMm. Cnocobbl MOAYYEHUS COAEN.
MAPOAM3 CONEN.

4 OKeuabl U Mx cBolcTBa. Coneobpasytoliime U Heconeobpasytolme okcrAbl. OCHOBHbIE, aMPOTEPHbIE U
KUCAOTHbIE€ OKCHABI. 3aBUCMMOCTb XapaKkrepa OKCUAA OT CTEMNEHM OKUCAEHUSA 06pasytoLLEro ero
MeTanAa. XUMUUYECKMEe CBOMCTBA OKCUMAOB. MOAyYEHUE OKCUAOB.

CamocTtosiTeAbHasA paboTta 0byyaroLMXCs. 6
MprUMepHbIe TEMbl COOBLLIEHMIA:
OKCUAbI M COAb U KaK CTPOUTEAbHbIE MaTepUanbl.
CepHasa KUCAOTa-XAE6 XMMUUYECKON NMPOMBbILLUAEHHOCTHU.
McnoAb3oBaHUE MUHEPAAbHbIX KUCAOT Ha NMPEANPUATUSAX PA3AUMUHOTO NPOdUAS.
Uctopusa runca.
MoBapeHHasn CoAb KaK XMMUUYECKas CbIpbE.
MHOIrOAUKMIA KapOOHAT KaAbLMA B MPUPOAE, MPOMbILLUAEHHOCTH B ObITy.
Tema 1.6. Xumunueckue CoaepxaHue yuebHoro matepuana 9
peaklim 1 KAaccudUKALIMA XUMUUECKUX PEAKLMA. Peakumnn COeAMHEHMS, PA3A0XEHMS, 3aMeLLEeHNUs, obMeHa. 6
KaTtaautuueckne peakumnu. 0bpatnumble U HeobpaTUMble peakumn. TOMOreHHble U FreTeporeHHble
peaKkummn. IK30TEPMUUECKUE U SHAOTEPMUUECKME PeaKLMU. TENAOBON IPPEKT XUMUUECKMUX PEAKLIUNA.
TepMoxumMrueckue ypaBHEHHUS.
2 OKUCAUTEABHO-BOCCTAHOBUTEABHbIE peakunm. CteneHb OKUCAEHUS. OKUCAMTEAb U BOCCTAHOBAEHMUE.
BoccTtaHoBUTEAb U OKMCAEHUE. METOA IAEKTPOHHOTO BanaHCa ANt COCTABAEHMWS YPaBHEHMWN
OKUCAUTEABHO-BOCCTAHOBUTEABHbBIX PEaKLMIA.
3 CKOPOCTb XUMUUECKUX peaKkLUit. MOHATUE O CKOPOCTU XMMUUECKUX PeaKLMii. 3aBUCUMOCTb CKOPOCTH
XUMUUYECKMX PEaKLIMIA OT PasAUUHbIX GaKTOPOB: MPUPOALI Pearnpyomnx BELLECTB, UX KOHLEHTPaLMHK,
TeMnepaTypbl, TOBEPXHOCTU CONMPUKOCHOBEHUS U UCTIOAB30BAHUSI KATaAU3aTOPOB.
4 06paTUMOCTb XMMUUYECKUX peaKkuuit. 0bpaTrMblie U HeobpaTUMble peakuuu. XMMUUYECKoe
paBHOBECKE U CMOCOObI €ero CMeLLEHUS.
CamocTtosiTeAbHasA paboTta 0byyaroLmMxcs. 3
MpumMepHble TEMbl COOBLLEHWUN:
PeaKkuusi ropeHns Ha Npou3BOACTBE.
Peakuusa ropeHus B 6bITy.
BupTyanbHOE MOAYAMPOBAHWE XMMUUECKUX NPOLIECCOB.
Tema 1.7. MeTaanbl U CoaepxaHue yuebHoro matepuana 15
HEMETaAAbI MeTaAAbl. OCOBEHHOCTH CTPOEHHMS aTOMOB M KPUCTAAAOB. DUBNUECKIME CBOMCTBA METAANOB.
Kaaccudukauma MEeTasnoB Mo PasAMUHbIM NPU3HaKam. XMUUYECKUE CBOMCTBA METAAAOB.
OAEKTPOXMMUYECKUI PAA HAMPSXKEHWUA MeTaAoB. MeTannoTePMUS. 5




06LwmMe cnocobbl NOAyYEHUA METAAAOB. MOHATUE O METaAYPruun. NMpoMeTanryprusi, TMAPOMETAAAYPIUA U
aneKTpomeTarryprusi. Cnaasbl YEPHBIE U LBETHbLIE.

2 HemeTaanbl. OcobeHHOCTM CTPOEHMA aTOMOB. HeMeTaAAbl - NPOCTbIE BelEeCTBa. 3aBUCUMOCTb
CBOWCTB ranOreHoB OT WX NMoAoxeHus1 B Mepuopnueckor cucteme. OKUCAUTEAbHBIE U BOCCTAHOBUTEAbHbIE
CBOWCTBA HEMETAAAOB B 3aBUCMMOCTU OT UX MOAOXEHUA B PAAY INEKTPOOTPULATEABHOCTH.

MpakTnyeckoe 3aHATUE 1
PelueHne akcneprMMeHTanbHbIX 3apad
0606LWatoLwnii ypok 1
CamocTosiTenbHan paboTa obydatoLLmxcs. 8
MprMepHbIe TEMbl COOBLLEHWUN:
MUcTopursa NoAyyeHUS 1 MPOMU3BOACTBA aAOMUHKSA.
INEKTPOAUTUYECKOE MOAYYEHHUE N padUHUPOBAHME MEAMN.
PoAb MeTanAOB B UCTOPUU YEAOBEUECKOW AEATEABHOCTH.
OAEKTPOAM3 PACTBOPOB SNEKTPOAUTOB.
JAEKTPOAM3 pacnAaB INEKTPOAUTOB.
MpakTnueckoenprMeHeHe IAEKTPOAM3a: padrprpoBaHne, raAbBaHONAACTUKA, FAAbBaHOHECTHKA.
McTopusi oTeuecTBEHHON YEPHOW METAANYPIUN..UCTOpMA OTEeUECTBEHHOW LIBETHON METAAAYPIUN.
Paspaen 2. OPFAHUYECKAA XUMWNA 40
Tema 2.1. OCHOBHbIE CoaepxaHue yuebHoro matepuana 7
NMOHATUSA OPraHNYECKOn 1 MpeAMEeT opraHUYecKoi XMMUK. MPUPOAHbIE, UCKYCCTBEHHBIE U CUHTETUUYECKUE OpraHUYecKre BELLECTBA. 5
XUMWUU U TEOPUSA CTPOEHUSA CpaBHeEHWE OpraHUYEeCKMX BELLLECTB C HEOPraHNYeCKUMKU.BaneHTHOCTb. XMMUYECKOE CTPOEHME KaK
OPraHMYEeCKUX COEAMHEHUN NOpPSAOK COEAMHEHWUSI aTOMOB B MOAEKYAbI MO BAAEHTHOCTM.
2 Teopusi CTPOEHUS OPraHUYeCKUX coeanHeHunin A.M. BytaepoBa. OCHOBHbIE MOAOXEHMWSA TEOPUU
XMMWYECKOro CTPoeHUs. M3oMepuna 1 n3omepbl. XuMUueckre GopmMyAbl U MOAEAU MOAEKYA B OPraHUUYECKOM
XUMUMU.
3 Kaaccuounkauma opraHMUYeCcKux BeLLEeCTB. Knaccmourkaums BELECTB MO CTPOEHMIO YTAEPOAHOIO CKEAETA U
HaAMUMIO GYHKLMOHAAbHbIX rpynn. FOMOAOrM 1 romoAorusa. Hauana HomeHkaatypbl IUPAC.
4 Khaaccuoukaums peakuyin B opraHUYECKON XUMUU. PeaKkLMn NpUCcOeAMHEHUS (TMAPUPOBaHUS,
ranOreHUMpOBaHUSA, TMAPOraAOreHMPOBaHUA, rmapaTaumm). Peakumm oTLENAEHUA (AETMAPUPOBaHUA,
AETMAPOranOreHMpoOBaHus, Aernapataumun). Peakumm samelleHuns. Peakuumn nsomepmsaumu.
CamocTosiTenbHan paboTa obydatoLLmxcs. 2
MprMepHbIe TEMbl COOBLLEHWUN:
Xn3Hb 1 peATeAbHOCTb ByTAepoBa.
BuTtannam 1 ero kpax.
Tema. 2.2. YrAeBOAOPOAbI U CoaepxaHue yuebHoro matepuana 13
MX NPUPOAHbIE UCTOYHUKK 1 AAKaHbl. AAKaHbl: TOMOAOTMUYECKUI PSA, UBOMEPUSA U HOMEHKAATYPaA aAKaHOB. XUMUYECKMUE CBOWCTBA
anKaHOB (MeTaHa, 3TaHa): ropeHue, 3aMelLle-HUe, pa3noXeHre, AerMapupoBaHme. NMpUuMeHeHe ankaHoB
Ha OCHOBE CBOWCTB.
7

2 AAKEHbI. ITUAEH, €ro NOAyYEHUE (AETMAPMPOBAHMEM 3TaHa, AEMOAMMEPU3AUMEN MOAUITUAEHA).
FOMOAOTMUECKUI PAA, U30MEPUSI, HOMEHKAATYPa aAKEHOB. XMMWUYECKUE CBOMCTBA 3TUAEHA: FOPEHME,
KauecTBeHHble peakunu (obeclseunBaHre HPOMHON BOAbI U pacTBopa NepmMaHraHaTa Kaaus), rmapaTaums,
noammepmsaums. NMpMmeHeHe 3TUAEHa Ha OCHOBE CBOMCTB.




3 AveHbl 1 Kaydyku. MoHATUE 0 AMEHAX KaK YTAEBOAOPOAAX C ABYMSI ABOMHbLIMU CBA3SIMU. CONpsaXeHHble
AveHbl. XMMUueckue ceoicTea bytapmeHa-1,3 u nsonpeHa: obecupeurBaHe GPOMHON BOAbI U
NOAMMEPU3ALIMA B KayuyKWU. HaTypanbHbIi 1 CUHTETUUECKME KayUuyku. PeanHa.

4 AAKUHDI. ALETUAEH. XMMUUYECKMEe CBOMCTBA aLETUAEHA: ropeHre, obecuBeunBaHne GPOMHON BOAbI,
NPUCOEAMHEHUE XAOPOBOAOPOAA M rMapaTaumsa. MprmMeHeHWe aueTMAeHa Ha OCHOBE CBOMCTB.
MeXKraccoBasi U3BOMEpPUS C aAKaAUeHaMM.

5 ApeHbl. BeH30A. XMUueckne cBoicTBa BeH30Aa: rOpPeHWE, peaKkLmMK 3aMellleH1s (raAoreHMpoBaHu1e,
HUTPoBaHUe). MprmeHeHne 6eH30Aa Ha OCHOBE CBOWCTB.

6 MpUPOAHBLIE MCTOYHUKKM YTA@BOAOPOAOB. MPUPOAHbBIN ras: coctas, MPUMEHEHWUE B KAUYECTBE TOMAUBA. HedTb.

CoctaB 1 nepepaboTka HedTU. MeperoHka HedTU. HedTenpoAyKTbl.

MpaKTnueckoe 3aHaTHe.
N3rotoBAEHHE MOAENEN OPraHUYECKUX BELLECTB

MpaKTMueckKue 3aHATUA
O3HaKOMAEHWE C KOAAEKLIMEI 00pa3LIOB HEeDTU U NPOAYKTOB ee nepepaboTku.

CamocTosTeAbHasa paboTa 06yyatoLLMXCS.

MpUMepPHbIE TeMbl COOBLLEHWIA:

HedTb 1 ero TpaHCcnapTMPOBKa Kak OCHOBbLI B3aWMOBbLIFTOAHOIO COTPYAHWUYECTBA.
XUMUA yrAeBOAOPOAHOTO Chipbsa U Moel ByayLei NPodhEcCHu.

YrA€BOAOPOAHOE TOMAUBA Ero BUAbI MHA3HaUEHMe.

CBapouHOe NPOU3BOACTBA M €ro POAb HayYHO TEXHUUYECKOM Mporpece.

Tema 2.3.
Kucaopoacoaepxaliue
OpraHUYeckue CoeaAMHeHust

CoaepxaHue yuebHoro matepuana

10

1 |CnupTbl. MoAyyeHUe aTaHOAa BPOXEHWMEM TAIOKO3bI U TMAPaTaLmMei aTuAeHa. TMAPOKCUABbHAEA rpynna Kak
bYHKUMOHaAbHAsA. MOHATUE O NPEAEAbHbIX OAHOATOMHbIX CriMPTax. XMMUUYECKUE CBOWMCTBA 3TaHOAA:
B3aWMOAEWCTBIE C HaTpueM, 0bpasoBaHMe NPOCTbIX U CAOXHbIX 3GUPOB, OKUCAEHUE B aAbAETUA.
MpuMeHeHe 3TaHOAa Ha OCHOBE CBOWCTB. AAKOTOAM3M, €ro NOCAEACTBUA U NMPEAYNpPexXAeHHe.

MpuMeHeHWe ranLepuHa.

FAMUEPUH KaKk NpeACTaBUTEAb MHOMOATOMHbIX CMMPTOB. KauyecTBEHHas peakuMa Ha MHOroaToOMHbIE CMUPTHI.

2 |deHon. Duanueckue u XMMUUYECcK1e CBOMCTBa peHoAa. B3aumHoe BAUAHME aTOMOB B MOAEKYAE GEHOAA:
B3aUMOAEMCTBUE C TMAPOKCUAOM HATPUA U a30THOM KUCAOTON. MpUMeHeHne GpeHoAa Ha OCHOBE CBOWCTB.

3  |AAbAeruabl. NoHsTUME 06 anbaerMAax. AAbAErMAHAS Tpynna Kak dyHKLMOHAAbHAA. DopmanbAerna U ero
CBOMCTBA: OKUCAEHWE B COOTBETCTBYIOLLIYHO KUCAOTY, BOCCTAHOBAEHWE B COOTBETCTBYIOLLIMIA CMUPT.
MoAyyeHWe anbAETMAOB OKUCAEHWEM COOTBETCTBYHOLLMX CNMPTOB. [puMeHeHHe dopManbaermaa Ha OCHOBE
€ro CBOMCTB.

4 |Kapb6oHOBble KUCAOTbI. [TOHATUE 0 KAPOOHOBLIX KMCAOTaX. Kap-60KCHAbHAA rpynna Kak GyHKLMOHAAbHAS.
TOMOAOTMUYECKMI PAA MPEAEABHbBIX OAHOOCHOBHbLIX KAPBOHOBbLIX KUCAOT. MoAyYeHe KapOOHOBbLIX KUCAOT
OKUCAEHMEM aAbAETMAOB. XMMUUYECKME CBOMCTBA YKCYCHOW KMCAOTbI: OBLLME CBOMCTBA C MUHEPAAbHbBIMU
KMCAOTaMK U peakums aTepudmkaumn. MpumMeHeHne YKCyCHOM KUCAOTbI Ha OCHOBE CBOWCTB. Bbiclune
XUPHbIE KUCAOTbI Ha NpUMepe NaAbMUTUHOBOM M CTeapUHOBOM.

5 |CAoxHbIe 3pUpPbI U XUPDI. [TOAYYEHNE CAOXKHbBIX 3OUPOB peakunen atepudmkaumn. CAOXKHbIE 3PUPbI B
NPUPOAE, UX 3HaveHue. NMpUMeHeHE CAOXHbIX 3GUPOB Ha OCHOBE CBOWCTB.

Xupbl Kak cAOXHbIE 3dUpPbl. Knaccndukaumsa XMpos. XMMUUYECKUE CBOMCTBA XUPOB: TMAPOAU3 U
rTMAPUPOBAHNE XUAKUX XUPOB. NMpMMeEHEHME XMPOB Ha OCHOBE CBOMCTB. MbiAa.




6 |YraeBOAbl. YIA€BOABI, UX KAaCCUdUKaLIMA: MOHOCaxapuAbl (TAHOKO3a, GPYKT03a), AMcaxapuabl (Caxaposa) 1
noAMcaxapuabl (Kpaxman U LEAAOAO3A).

[AtOKO3a — BELLECTBO C ABOMCTBEHHON QYHKUMEN — aAbAETMAOCTMPT. XMMUUYECKME CBOMNCTBA MAOKO3bI:
OKUCAEHME B FAOKOHOBYIO KMCAOTY, BOCCTAHOBAEHHWE B COPOUT, cnnpToBoe BpoxeHue. NMpumeHeHne
FAFOKO3bl HA OCHOBE CBOWCTB.

3HaueHue YyrAeBOAOB B XMBOMW MPUPOAE U XU3HU YeroBeKa. [TOHATUE O peaKLMsaX MOAMKOHAEHCALMU U
rMAPOAM3a Ha NpUMepe B3anmMonpeBpalleHuii: ratokosa [10C] noancaxapua.

CamoctosiTeAnbHast paboTta obyvaroLmxcs. 1
MpuMepHble TeMbl COODBLLEHWIA:
YrAeBOAbI U UX POAb B XWBOW NpUpoAE.

Tema 2.4. CoaepxaHue yuebHoro matepuana 10
AsoTcoaepxaume 1 | AMMHbI. NoHATME 06 aMUHax. AAMdaTUUECKUE aMUHbI, UX KAACCUDUKALMA U HOMEHKAATYPa. AHUAWH, Kak 5
OpraHMYyeckne COeAMHEHHS. opraHuyeckoe ocHoBaHUe. NoAyueHne aHUANHA U3 HUTPOBEH30Aa. MNpUMEeHEHNe aHUAMHA Ha OCHOBE

MoAumepbl CBOWCTB.

2 | AMMHOKUCAOTbI. AMMHOKWCAOTbI KaK aMpOTEPHbIE AUDYHKLIMOHAABHbBIE OPraHUYECKNE COEANHEHUS.
XrMHUUYeckne cBOMCTBA aMUHOKUCAOT: B3AaUMOAENCTBME CO LLEAOYAMM, KUCAOTAMMU U APYT C APYrOM
(peakumst NOAMKOHAEHcaUMK). MenTuaHas CBA3b M NOAMNENTUABI. [TPUMEHEHME aMUHOKUCAOT HA OCHOBE
CBOWCTB.

3 | beAku. MNepBrUHas, BTOpUUHAs, TPETUUHANA CTPYKTYpbl BEAKOB. XUMUUYECKME CBOWCTBA BEAKOB: ropeHue,
AeHaTypaums, TMAPOAK3, LiIBETHbIE peakUuun. Bruonornueckmne dyHKLMKU 6EAKOB.

4  |MNMoAumMepbl. BeAKU M MOAMCaxapPUAbI Kak BUONOAUMEPBI.

MaactmMacchl. MoAyyeHe NOAMMEPOB pPeaKkLMen NOAMMEpPU3aLNKU U MOAUMKOHAEHCALIMU. TePMONAACTUYHbIE
U TEPMOpPEaKTUBHbIE NMAGCcTMAacchl. MpeacTaBUTEAM NAACTMACC.

BonokHa, nx knaccuoukaums. MoayueHne BOAOKOH. OTAEAbHbIE MPEACTABUTEAU XUMUUYECKMUX BOAOKOH.

MpakTuueckoe 3aHATME 1
PelleHWe akcneprMeHTaAbHbIX 3aAa4 Ha MAEHTUOMKALMIO OPraHUUYECKUX COEAMHEHUNA.

CamocTosiTeAbHan paboTa obydatoLLmxcs. 2
MpuMepHble TeMbl CO0BLLEHNI: XXU3HB-3TO cNocob CyllecTBOBaHUE HEAKOBbIX TEA.

NToroBoe 3aHATME ANMDDEPEHLMPOBAHHBIN 3QYET. 2

Bcero: 117




3. YCAOBUWSA PEAAUSALIMM NPOTPAMMbI YYEBHOW AUCLIMNAWHBI

3.1. AAS peanv3auuu  nporpamMmbl yqe6H0171 AUCLIUMNAUHDI npeAyCMOTpEHbI  CAeAyloLlne
cneuuanbHble NoMeLleHnua:

KabuHeT Xxumuu:
AOCKa ayAUTOpHas;
yyebHbl€ CTOAbI U CTYAbS;
pabouee MeCTO NpenopaBaTens;
cteHA no Th.
TexHuuyeckune cpepcTBa 0byueHus:
3KpaH;
KOMMbIOTEP;
MYABTUMEANUHBIN NPOEKTOP.

3.2. UHpopmaLmoHHOoe obecneveHre obyyeHus
3.2.1. OcHoBHas AuTepatypa:
MNeyaTHble U3paHURA:

1. EpoxuH HO.M. Xumusai Ana Npodeccrin M CneumanbHOCTEM TEXHUYECKOTO U €CTECTBEHHO-
Hay4YHOro NPOGUAEN: YUEOHUK AASI CTYA. YUPEXAEHUN cpea. Npod. obpa3oBaHus — 4-e U3A.,
ctep. - M.: U3patenbCkuin LeHTp “Akapemun”, 2017.

3.2.2. AonoAHUTEABHAA AUTepaTypa:
IAEKTPOHHbIE N3AQHUS:

1. AHouHoreHoBa, M. B. Xumus : y4ebHUK U NMPAKTUKYM AASl CPEAHEro nNpodecCUOHAAbHOIo
obpasoBanus / U. B. AHpuHoreHoBa, A. B. babkos, B. A. [lonkoB. — 2-€ U3A., UCNP. U AON. —
MockBa : U3patenbctBo HOpanTt, 2020. — 291 c. — (MpodeccroHanbHoe 0b6pa3oBaHUe). —
ISBN 978-5-534-11719-6. — TeKcT : 3AeKTpoHHbiM // 3BC Kpawnt [canT]. — URL:
https://urait.ru/bcode/452856

2. Hukonbckui, A.B. Xumusi: yUEOHUK U MPAKTUKYM AASI CPEAHEero npodeccMOHaAbHOro
obpasoBanus / A. b. Hukoabckuii, A. B. CyBopoB. — 2-e 13p., nepepabd. n aon. — MockBa :
N3patenbctBo HOpait, 2020. — 507 c. — (MpodeccrnoHanbHoe obpasoBaHue). — ISBN 978-
5-534-01209-5. — TeKkcT : O3AeKkTpOHHbIK // OBC Hpautr [caumt]. — URL:
https://urait.ru/bcode/452591


https://urait.ru/bcode/452856

4. KOHTPOAb U OLLEHKA PESYABTATOB OCBOEHWSA YYEBHOW AUCLIMMAWHBI

PesyabTatbl 06yyeHus

dopMbl U METOALI KOHTPOAS! U OLEEHKU
pe3yAbTaTtoB 00yyeHus

/AMYHOCTHbIE

BocnutaHWe vyBCTBa rOPAOCTU U YBaXEHUA K
WUCTOPUM U AOCTUXEHUSIM OTEUECTBEHHOW XMMUUYECKON
HayKW; XUMWYECKM TpamMOTHOE [MOBEAEHWE B
nNpodeccroHaAbHOW AEATEABHOCTM M B OblTy npu
obpaleHun c XUMUUYECKUMU BeLLecTBaMu,
mMartepuasamMmu 1 npoueccamu;

®OpMUPOBHME TOTOBHOCTM K MPOAOAKEHUIO
06pa3oBaHMA W MOBbIWEHUS KBaAMOUKALMK B
n3bpaHHON MPODGECCUOHANBHOW  AEATEABHOCTU W
06BbEKTUBHOE 0CO3HaHue poAu XUMMUUYECKMX
KOMMETEHLIMN B 3TOM;

Pa3BuTME YMEHUSA UICNOAB30BaTb AOCTUXEHUS
COBPEMEHHON XMMMWUECKOM HAyKM U XUMMUYECKMX
TEXHOAOTUI ANA NOBbILLEHUSA COOCTBEHHOrO
WHTEANEKTYAAbHOTO pas3BUTUSA B Bbl6paHHOM
NPopECCUOHANBHOMN AEATEABHOCTHU;

MpaKTnyeckne 3aHATUA
CamocrosiTeAbHas pa60Ta

AnddepeHUMpoBaHHbIM 3a4erT.

MetanpeameTHbIe

OcBoeHue pa3AUYHbIX BUAOB
nosHaBaTeAbHOM AEATEABHOCTH n OCHOBHbIX
WMHTEAAEKTYaAbHbIX OMepauri (MOCTaHOBKU 3apauM,
GOpPMyAMPOBaAHUA TMMNOTE3, aHaAM3a W CUHTE3a,
CpaBHeHMWS, 06061LLeHHs, cucTteMaTtmnsaumm,
BbISIBAEHWA NMPUYMHHO-CAEACTBEHHbIX CBSA3EN, NOUCKA
aHanoros, OpPMyAMPOBaAHUA BbIBOAOB) AASl PeLLEHUA
NMOCTAaBAEHHOW 3apayM, MPUMEHEHWE  OCHOBHBbIX
METOAOB No3HaHUA (HabAtoAeHMUS, Hay4yHOro
3KCNEPUMEHTA) AN M3YYEHUA pPa3AMUYHBbIX CTOPOH
XUMUUYECKMX OOBEKTOB M MNPOLIECCOB, C KOTOPbIMU
BO3HUKaeET Heob6X0AMMOCTb CTaAKMBaTbCS B
npodeccroHaAbHOM ChHepe;

M3yyeHMEe  pasAMUHbIX  WMCTOYHMKOB  AAS
MOAYYEHUA  XMMWUYECKOW  MHOOPMALUKM, YMEHUE
OLEHUTb €€ AOCTOBEPHOCTb AAST AOCTMXXEHMST XOPOLIMX
pes3yAbTaToB B NpodeccroHanbHON cdepe;

MpaKTnyeckne 3aHATUA
CamocrosiTeAbHas pa60Ta

AnddepeHUMpoBaHHbIM 3a4erT.

lpeameTHble

dopmupoBaHne COOBCTBEHHOW MO3MUMKU NO
OTHOLLEHUIO K XUMUUECKOW MHOOPMALIMK,NOAYYaEMOM
M3 pa3HbIX UCTOYHMKOB.

BrapeHuve OCHOBOMOAAratLLMMHU
XUMUYECKUMU MOHATUAMMU, TEOPUAMMU, 3aKOHAMU
M  3aKOHOMEPHOCTAMMW, YBEPEHHOE MOAb30BaHWE
XUMWUYECKON TEPMUHOAOTUEN U
CUMBOAUKOW;

BAAAEHWE OCHOBHbIMW METOAAMM  HayuyHOro
NMO3HaHWUSA, UCMOAb3YEMbIMU B XUMWUW: HADAIOAEHUEM,
onvcaHwem, U3MEPEHUEM, IKCNIEPUMEHTOM; YMeEHWE
obpabaTbiBaTb, 0OBLACHATb PE3YAbTaThl NPOBEAEHHbIX
OMbITOB U AEAaTb BblBOAbI; FOTOBHOCTb M CMOCOBHOCTb
NMPUMEHSATb  METOAbl  MO3HAHUSA NPU  pPeLleHuK
NPaKTUYECKMX 3aAaY;

dopmMHpoBaHHue YMEHWSA AaBaTb
KOAMYECTBEHHbIE OLEHKU Y NMPOU3BOAWTL pacuyeTbl Mo
XUMUYECKUM GOPMYAaM U YPaBHEHUAM;

BAAAEHWE npaBMAaMu TEXHUKM

MpaKTuyeckne 3aHATUA
CamocrosiTeAbHas pa60Ta

AnddepeHUMPOBaHHbIM 3a4eT.




6e30MacHOCTM  MNPU  UCMOAb30BAHUU  XUMUUYECKUX
BeLLECTB;

dopmMrpoBaHMe COBCTBEHHOM MO3ULIMK MO
OTHOLLUEHUIO K XUMUUYECKON UHbOPMAaLIMK,
NoAyYaeMom U3 pasHbIX UCTOUHUKOB.
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