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Pabouan nporpamma ydyebHOM aucumMnAMHbI BA. 09 XuMMA MO CNeuManbHOCTU CPEAHErO
npodeccruoHanbHoro obpasosaHus 20.02.04 MoxapHaa 6e3onacHOCTb Ha H6a3e OCHOBHOro
obuiero obpasoBaHus, pa3paboTaHHaa rocyAapCTBEHHbIM aBTOHOMHbIM NPOGECCUOHAAbHbIM
obpasoBaTtenbHbIM yupexaeHnem YyBauwckon Pecnybankn — «KaHAWCKUM TPaAHCMOPTHO-
9HEPreTMYecknin TexHUKyM» MUHUCTEPCTBA 060pa3oBaHUA U MOAOAEXHOM  MOAUTUKM
YyBawickon Pecnyba AT YTRE AEeHHana npukasom ampektopa Ned28 ot «29» aBrycta 2019
ropa, cornacosaH yrensm 9 MCO-DYIC MIC MasHoro ynpasaeHnsa MUYC Poccum no
Uysawickol Pecryjke-dyrawmn ) /'

CmupHoB @.A. HayanbHKK 9 TICO OMC MC MasHoro
ynpaBareHns  MUC  Poccun  no  YyBallcKow
Pecnybaunke - YyBalunu

Aata: «28» aBrycra 2019 .



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.01.0CcHOBbI
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
obpaszoBaTeAbHOE yupexXAeHWe «KaHalWCKUA TPaHCMOPTHO-IHEPreTUUECKUN TEXHUKYM»
MuHKcTepcTBa 06pa3oBaHUS U MOAOAEXHOM MOAUTUKM YyBallcKon Pecnybanku

Paspabotumk: KOcynosa .A.l'., npenoaaBatenb FAMNQY «KaHTIT» MuHobpa3oBaHua YyBalumm
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1 OBLLAA XAPAKTEPUCTUKA PABOYEIM NMPOrPAMMbI YYEEHOW AUCLIMNAMHBI
BA.09.Xumus.
1.1 O6AacTb NPUMEHEHUS MPOrpaMMbl

Pabouasa nporpamma  y4ebHOM  AMCUMMAMHBI  ABASIETCS  4acCTbl0  OCHOBHOM
npodeccuoHanbHOM  0obpa3oBaTeAbHOW  MporpaMmbl MO MpPOrpamMmMe  MOArOTOBKM
crneumManncToB cpeaHero 3BeHa B coortBetctBuM ¢ OIFOC no cneunanbHoctn CI1O
cneupanbHoctn CINO  22.02.04 TloxapHaa besonacHocTb YyTBepxAeHHOro [pukas
MuHUcTepcTBa 0bpa3oBaHus U Hayku PO ot 18 anpens 2014 r. N 354

1.2. Mecto AMCUMMAUHBI B CTPYKTYype OCHOBHOM npodeccroHaAbHOW 0b6pa3oBaTeAbHOM
nporpammbl: BA.09 Xumus oTHocutcss K 06LLe0bpa3oBaTEABHOMY LMKA.  AMCLMNAMHA
ocBauBaeTca Ha 6a30BOM ypPOBHE.

1.3. TpeboBaHUSA K pe3yAbTatamM OCBOEHUS y4eOHON AUCLIUMAUHDI:
Pabouan nporpaMmma OpUEeHTUPOBaHa Ha AOCTUXEHWUE CAEAYHOLLMX LIEAEK:

dopmupoBaHue y 0byyatoLMXCA YMEHWUS OLEHMBATb 3HAUMMOCTb XMMUUECKOTO 3Ha-
HUA AN KAXXKAOTO YENOBEKA;

dopmupoBaHue y obyyaroLLMXCA LEAOCTHOrO NPEACTABAEHUA O MUPE U POAU XUMUU
B CO3AAQHUM COBPEMEHHOM ECTECTBEHHO-HAYYHOM KapPTUHbI MUPA; YMEHUA OObACHATb
00bEKTbI W MNPOLECCHI  OKPYXAlOLIEN AENCTBUTEABHOCTU: MPUPOAHOM, COLMAAbHOM,
KYAbTYPHOW, TEXHUUECKOMN CPEAbl, — UCMOAb3YS AAA 3TOTO XMMUUYECKUE 3HAHUS;

pasBuUTUE Y 0OYyYaIOLLMXCS YMEHUW pasAnyaTb GaKTbl MU OLEHKW, CPaBHMBATb OLe-
HOYHblE BbIBOAbl, BUMAETb WX CBS3b C KPUTEPUSIMMU OLEHOK W CBS3b KPUTEPUEB C
ONpPeAEeNeHHON CUCTEMON LiEHHOCTEN, GOPMYAMPOBaTh U 0OOCHOBbLIBATb COOCTBEHHYHO
NO3ULMIO;

npuobpeteHne obyyaroLMMKUCA OMNbiTa Pa3HOOOPA3HON AEATEABHOCTU, NO3HAHUA U
CaMOMO3HAHUSA; KAKOYEBBIX HABbIKOB, UMEIOLLIUX YHUBEPCAABHOE 3HAUEHUE AAA PA3AUUHbIX
BUAOB AEATEABHOCTM (HABbIKOB PeLLUEHUsT NPOBAEM, MPUHATUA PELLEHWI, NMOUCKA, aHaAM3a
n 0b6paboTkn UHOOPMALMKU, KOMMYHUKATUBHbIX HABbIKOB, HAaBbIKOB W3MEPEHWH,
COTpyAHMUECTBa, He30MacHOro obpalleHus ¢ BEWECTBAMW B MOBCEAHEBHOW XU3HN).
OcBoeHUEe copepxaHus yuebHom AMcUMnAnHBIL «BA.09.Xumusa», obecneunBaet AOCTUXEHUE
CTYAEHTaMU CAEAYHOLLIMX PE3YALTaTOB:

* AMYHOCTHbIX:

BocnutaHne uJyBCTBa TOPAOCTM M YBaXEHUA K WCTOPUM U AOCTUXKEHMUAM
OTEYECTBEHHOW  XMMWYECKOW  HayKW;  XMMWUYECKM  TFPaMOTHOE  MOBEAEHVWE B
NPodeCcCUOHANBHOM AEATEABHOCTU U B ObITY NpM 06paLLEHUN C XMMUUYECKUMU BELLLECTBAMM,
MaTeprMaraMu 1 npoueccamm;

DOpMUPOBHUE TOTOBHOCTM K MPOAOAKEHMIO 06pasoBaHMA UM MOBbILLIEHMWSA
KBaAMPUKALMU B U3BpaHHOW NPOPECCUOHANBHOM AESATEABHOCTU U OOBLEKTUBHOE OCO3HAHWE
POAU XMMUYECKUX KOMMNETEHLMI B 3TOM;

Pa3BUTME YMEHUSA MCMOAb30BaTb AOCTMXXEHWUS COBPEMEHHOW XMMUUYECKOW HayKu W
XMMUUECKUX TEXHOAOTUI AN MOBbILLIEHWUA COOCTBEHHOINO WMHTEAAEKTYAAbHOrO Pa3BUTUS B
Bbl6paHHOM NPOGECCUOHANBHON AEATEABHOCTH;

* MeTanpeAMETHbIX:

OcBOEHME pa3AMYHbIX BMAOB MO3HABATEAbHOW AEATEABHOCTM W OCHOBHbIX
MHTEAANEKTYaAbHbIX Onepaumin (NOCTaHOBKKU 3apaun, GOPMYAMPOBAHMA TMNOTE3, aHaAn3a U
CMHTE3a, CpaBHEHMS, 0606LIEHNA, cUCTEMATU3ALMN, BbIABAEHUSA NMPUYMHHO-CAEACTBEHHbIX
CBA3EW, Moucka aHanoros, GOPMYAMPOBAHWA BbIBOAOB) AAA PELLUEHWUS MOCTAaBAEHHOM
3apayuM, MPUMEHEHME  OCHOBHbIX  METOAOB  MO3HAHWUS  (HAOAIOAEHWSI,  Hay4yHOro



9KCNEPUMEHTA) AAA U3YUYEHUSA PA3AMUHbIX CTOPOH XMMMUYECKUX OOBEKTOB U MPOLIECCOB, C
KOTOPbIMM BO3HUKAET HEOOXOAMMOCTb CTaAKMBATLCA B MPOdECCUOHAABHON cheEpE;

N3yueHne pasAnUHbIX WCTOYHUKOB AN MOAYUEHWS XMMWYECKOW WHOOPMALMK,
YMEHWE OUEHUTb €€ AOCTOBEPHOCTb AAl  AOCTMXEHUA  XOPOLUMX pPe3yAbTaToB B
npodeccruoHarbHON chepe;

* [IPEAMETHbIX:

dopmupoBaHMe COOBCTBEHHOWM MO3WULUMM MO  OTHOLIEHUKD K  XMMMUUYECKOM
MHOOPMALIMKN,NMOAYHAEMOMN U3 Pa3HbIX UCTOYHUKOB.

BaaaeHMe ocHOBOMNOAArakoLWUMU XUMUYECKUMU MOHATUAMU, TEOPUSAMU, 3aKOHAMU
N 3aKOHOMEPHOCTAMMU; YBEPEHHOE MOAB30BAHME XMMUUECKON TEPMUHOAOTUEN U
CUMBOAUKOW;

BAAAEHWE OCHOBHbIMW METOAAMW HAY4YHOro MO3HaHWUSA, UCMOAL3YEMbIMU B XUMMUU:
HabAOAEHWEM, OMUCAHUEM, U3MEPEHUEM, IKCMEPUMEHTOM; YymeHue obpabaTtbiBaThb,
00BACHATb PE3YAbTaThl MPOBEAEHHbIX OMbITOB U AEAATb BbIBOAbI; FOTOBHOCTb U CMNOCOOHOCTb
NPUMEHSATb METOAbI MO3HAHWUA NPU PELLEHUN NPAKTUUECKUX 3aAau;

dopMUpPOBaAHUE YMEHUSA AAaBaTb KOAUMYECTBEHHbLIE OLIEHKWM WU MPOU3BOAUTb PacyeThl
Nno XMMUYECKUM GOpPMYyAaM U YPpaBHEHUAM;
BAAAEHUE MNpaBUAAMU TEXHUKM 6e30MacHOCTU MPU UCMOAb30BAHUU XUMUUYECKUX
BELLECTB;
dopmmnpoBaHMe COHCTBEHHON NO3ULIMM MO OTHOLLEHUIO K XUMUUYECKOW MHOOPMaLUK,
NMOAYYaEMOM M3 Pa3HbIX UCTOUHUKOB.
B pesyabTate ocBoeHuUs pabouen nporpaMmmbl AUCLMNAUHBI BA.09 Xrmua obyuatomincss AOAXEH:

1.4. KoAMUYEeCTBO YacoB Ha OCBOEHWE NporpamMmmbl yHeOHOW AUCLIMMAMHDI:

YuebHas Harpy3ka obyyarolumxcs 225 yacoB, B TOM YUCAE:!
TeopetTnyeckoe obyyeHme 136 yacos;
npaktnyeckue 3aHATMSA 14 yacos;

camocrTosiTeAbHas pabora 75 yacos.



2. CTPYKTYPA U COAEPXXAHME YYEBHOW AUCLIMNAWHBI

2.1. 06beM yuebHoM AMCLUMNAWHDBI U BUABI yuebHOM paboThbl

Bua yuebHom pabortbl

Obbem yacoB

YuyebHas Harpy3ka obyyaroLumnxcs 225

B TOM UYMCAE

TeopeTmyeckoe obyyeHue 136
npakTMUYecKne 3aHATUA 14

CamocToaTenbHan pabota obyyatoulerocs (BCero) 75

[pomexyTouHas atrectaumns B popme AnppepeHUMpoBaHHOro 3ayera




2.2. TemaTMUeCKUIA NAQH U COAEPXaHKe yuebHoi AMcUMNAnHBI «BA.09 Xumus»

HavmeHoBaHue pa3penoB 1

CoaepxaHue yuebHoro matepuana, AaboparopHbie paboTbl U NPaKTUUECKUE 3aHATUSA, CaMOCTOSITEALHAs paboTa

O6bem uacoB

Tem obyuatouxcs, kypcoas pabota (npoekxT)
1 2 3
BBepeHue Atanbl pasBUTUS XMMUKU. EE cBA3b C APYrMMU HaykaMu. POAb XMMUK B MOATOTOBKE BbICOKOKBAAMOULIMPOBAHHbIX 1
CneunanmcTos.
Paspen 1. ObLWAA HEOPTAHUYECKAA XUMUA 116
Tema 1.1. OcHOBHbIE CoaepxaHue yuebHoro matepuana 7
NOHATUA U 3aKOHbI XUMUH 1 OCHOBHbIE NOHATUA XUMKK. BelectBo. ATom. Monekyaa. XUMUUYECKUIM IneMEHT. AAnoTponus. MNpocTbie m 3
CAOXHbl€ BelllecTBa. KaueCTBEHHbIM U KOAMYECTBEHHbI COCTaB BELLECTB. XMMUYECKNE 3HAKU 1 GOPMYAbI.
OTHOCUTEAbHbIE aTOMHas U MOAEKYASipHasi Maccbl. KOAMYECTBO BELLECTBA.
2 OCHOBHbIE 3aKOHbI XMMUK. CTeEXMOMETPUA. 3aKOH COXpPaHEHUS MacChl BELLECTB. 3aKOH MOCTOSHCTBA 1
cocTaBa BeLLECTB MOAEKYASIPHOMN CTPYKTYPbl. 3aKOH ABOraApo M CAEACTBUSI UX HETO.
CamocTosiTenbHan paboTa obydatoLLmxcs. 3
MoAroTOBUTL COOBLLEHMS MO TEMAM:
McnoAb30BaHUSA PaAMOaKTUBHbBIX M30TOMOB B TEXHUUECKUX LIEASIX.
CuHTtes 114-0ro anemMeHTa-TpuyMd POCCUNCKUX PUINKOB-AAEPLLMKOB.
M30TOMbI BOAOPOAA.
Tema 1.2. Nepuoanyeckui CoaepxaHue yuebHoro matepuana 14
3aKoH U Neproanyeckas 1. | Mepuoanueckui 3akoH A.U. MeHaeneeBa. OTkpbiTve A.U. MeHaeneeBbIM [TepUOANYECKOrO 3aKOHa. 2
cucTtema XMMHYECKHX Mepuoanyecknii 3aKoH B dopmyanpoBke A.N. MeHaeneeBa.
aAeMeHToB A.U. Mepuoanueckas TabAULLE XMMUUYECKUX IAEMEHTOB — rpadrueckoe oTobpaxeHue NepuoAMYEeCcKoro 3aKoHa.
MeHaeneeBa 1 cTpoeHHe CTpyKTypa neproanyeckor Tabanubl: Nepuoabl (Manble U 6OAbLLME), FPyNnbl (rAaBHAsA M nobouHas).
aroma CTpoeH1e atoma U nepuoanyeckuii 3akoH A.A. MeHaeneeBa. ATOM - CAOXHaA yactuua. AAPO (MPOTOHbI U 4
2. | HEWTPOHBI) U 3AEKTPOHHAA oboAouka. M3oTonbl. CTPOEHWE 3AEKTPOHHbIX 0BOAOUEK ATOMOB 3AEMEHTOB
MaAblX NepropoB. OCOBEHHOCTM CTPOEHWUA IAEKTPOHHBLIX 0H0AOUEK aTOMOB IAEMEHTOB HOAbLLIMX NEPUOAOB
(nepexopHbIx 3neMeHTOB). loHsATME 06 opbutanax. s-, p- U d-OpbuTann. IAEKTPOHHbIE KOHOUrypaLmm
aTOMOB XMMUYECKUX INEMEHTOB.
CoBpemMeHHas GOpMyAMPOBKa NEPUOAMUYECKOTO 3akoHa. 3HAaUEHME NMEPUOANYECKOTO 3aKOHa U
NEePUOAMUYECKON CUCTEMbI XMMUYECKMX aneMeHToB AWM. MeHaeneeBa AANS pa3BWUTUA HAyKW M MOHUMaHUSA
XUMUUECKOM KapTUHbI MUPa.
MpakTuueckune 3aHATUSA 4

MoaeArpoBaHUe NocTpoeHus Meproanyeckon TabAnLbl XUMUUYECKUX SAEMEHTOB.
CocTaBAEHUE INEKTPOHHbIX GOPMYA aTOMOB 3AEMEHTOB NEPUOANYECKON CUCTEMbBI U UX TPAPUUECKUX CXEM»
OnpeaeneHne € MOMOLLBH MEPUOANYECKON CUCTEMbBI XMMUYECKNX anemMeHTOB A.U.MeHaeneeBa GOPMYA BbICLLIMX

OKCHUAOB U UX XaPaKTEPUCTUK.




CamocTosiTenbHan paboTa obydatoLLmxcs. 4
MOAroTOBUTb COOBLLEHUS MO TEMaM:
XusHb 1 peatenbHocTb A.M.MeHaeneeBa.
MeproarUecKoMy 3aKOHY Byaylee He rPO3UT paspyLlEHUAM.
3HauyeHne NepPMOAMUYECKOrO 3aKOoHa.
PeHTreHOBCKOE M3AYYEHUE U €TI0 UCTIOAb30BAHWE B TEXHUKE U MEAULMHE.
Tema 1.3. CoaepxaHue yuebHoro matepuana 15
CtpoeHue BewecTBa 1 MoHHas xumnueckas cBa3b. KaTMoHbl, MX 06pa3oBaHMe U3 aTOMOB B pe3yAbTaTe NpoLecca OKUCAEHMS. 1
AHWOHBI, UX 06pa3oBaHMe U3 aTOMOB B pe3yAbTaTte NpoLecca BOCCTAHOBAEHUSA. MOHHas CBA3b, Kak
CBSI3b MEXAY KAaTMOHAMM MU aHUOHaMM 33 CUET IAEKTPOCTAaTUUECKOTO NPUTSIXXEHUS. Knaccupukauma
MOHOB: M0 COCTaBy, 3HAKy 3apsAa, HAAMYMIO TMAPATHOM 0B0AOUYKKU. MOHHbBIE KpUCTAaAAUYECKHe
peweTkn. CBOMCTBa BELLECTB C MOHHBIM TUMOM KPUCTAAAMUECKOW PELLETKM.
2 KoBaneHTHass XuMHU4yecKas cBA3b. MexaHn3M 06pa3oBaHUSA KOBAAEHTHON CBSA3M (0OMEHHbIN U 1
AOHOPHO-aKLENTOPHbIN). INEKTPOOTPULATEABHOCTb. KOBAAEHTHbIE MOASIPHANA U HEMOASIPHAS CBA3MU.
KpaTHOCTb KOBanEHTHOW CBSI3U. MOAEKYAAPHbIE M aTOMHbIE KpUCTaAAMUYECKUE pelleTkn. CBonCTBa
BELLECTB C MOAEKYAPHBIMWU M @aTOMHbIMUW KPUCTAaAAMYECKMMMW PELLETKAMMU.
3 Metanamueckasn ¢BA3b. MeTarrMueckan KpUCTanAMYECKas PELLETKA U METAaAMUYECKasa XMMUUECKas 1
cBA3b. PU3nMYECKNE CBOMCTBA METAANOB.
4 ArperatHble COCTOSIHUSI BeLLIeCTB U BOAOPOAHAA CBA3b. TBEPAOE, XUAKOE U ra300b6pasHoe CoCToAHUSA 1
BelecTB. [lepexoa BelLecTBa M3 OAHOIO arperaTHoro CocTosiHMA B Apyroe. BopopoaHast cBA3b.
5 UucTble BelecTBa U CMeCH. NoHsTME 0 cmecH BellecTB. [oMoreHHble U reteporeHHblie cmecu. CoctaB 2
cmecen: obbeMHas 1 MaccoBas AOAM KOMMOHEHTOB CMECH, MaccoBas AOASI MPUMECEN.
6 AucnepcHble cuctembl. [oHATUE 0 AncnepcHoM cucteme. AncnepcHasn ¢asa U AUCNePCUOHHAsA cpeaa. 3
Knaaccrudukaumusa AucnepcHbix cuctem. NMoHATUE O KOAMOUAHBIX CUCTEMAX.
CamocTtosiTeAbHas paboTta 0bydaroLmxcs. 6
MOAroTOBUTL COOBLLEHNS MO TEMAM:
AMOpdHbIe BELLECTBA B NPUPOAE, TEXHUKE, B ObITY.
IpyboaucnepcHble,Ux KAacCUdUKALIMA U UCNOAB30BAHMA B NPOGECCUOHANBHON AEATEABHOCTHU.
lMpUMeEHEHUE CyCNEH3UN U IMYAbCUM B CTPOUTEALCTBE.
lNAa3ma — yeTBepTOE COCTOSTHME BELLECTBA.
AMOpdHbIe BeLEecTBa B NPUPOAE, TEXHUKE, ObITy.
MpuUMeHeHUe CyCneH3n U 3MyAbCUI B CTPOUTEALCTBE.
Tema 1.4.Bopa. PactBopbl. | CopepxaHue yuebHOro matepuana 17
INEKTPOAUTHUECKAS 1 Boaa. PactBopbl. PactBopeHue. Bopa Kak pacTtBOpUTEAL. PaCTBOPUMOCTb BELLLECTB. HacbIWEHHbIE, 4
Avccouunaums HEHaChbILEHHbIE, NEPECHILLEHHbIE PACTBOPbI. 3aBUCUMOCTb PACTBOPMMOCTH ra30B, XXUAKOCTEN U
TBEPAbIX BELLECTB OT Pa3AUYHbIX GAKTOPOB.
MaccoBasn AOAA pacTBOPEHHOIO BeLLEeCTBa.
2 AAeKTPOAUTUYECKAs AUCCOLMALLUA. DNEKTPOAUTBI U HEINEKTPOAUTBI. INEKTPOAUTUUECKAA AUCCOLMaLMS. 4
MeXxaHU3Mbl SAEKTPOAUTUYECKON AMCCOLIMALIMKM AN BELLLECTB C PA3AMUYHBIMWU TUMAMMU XUMUUYECKOM
CBs3U. [TMApaTUPOBAHHbIE U HETMAPATUPOBAHHbIE MOHbI. CTENEHb SAEKTPOAUTUUECKOM AMCCOLMALNN.
CuAbHble 1 cAabble IAEKTPOAUTBI. OCHOBHbIE MOAOXEHWUSI TEOPUM SINEKTPOAUTUUECKON AUCCOLMALIUN.
KKWCAOTbI, OCHOBAHUSI U COAM KaK 3AEKTPOAUTBI.
MpakTuyeckoe 3aHATUE 1




MpurotoBAeHWE pacTBopa 3aAaHHOM KOHUEHTpauunun.

CamocTosiTeAbHan paboTa obydatoLLmxcs. 8
MOAroTOBUTL COOBLLEHNS NO TEMAM:
1.PactBopbl BOKPYr Hac.
2.Bopa kaK peoreHT Kak cpeaa AAt XMMUYECKOro npouecca.
3. B KAaA OTEUECTBEHHbIX YUYEHbIX B PA3BUTUM  TEOPUU SAEKTPOAUTUUECKON AUCCOLMALIAM .
4.YCTpOHEHME XECTKOCTU BOABI HA NMPOMBbILLAEHHbIX MPEANPUATUAX
MHAMBUAYaAbHbIN MPOEKT Ha TeMy «KaueCTBEHHOE OMNPeAEAEHME OCHOBHbIX MPUMECEN B BOAE.»
«OnpepeneHre XECTKOCTU BOAbI»
Tema 1.5. Knaccudpukauus CoaepxaHue yuebHOro matepuana 10
HEOpraHMueckux . 1 KUCAOTBI U UX CBOMCTBA. KMCAOTBI KaK SAEKTPOAUTBI, UX KAGCCUDUKALIMA NO PA3AMUHbBIM MPU3HAKAM. 2
COCANHEHNW U NX CBOMCTBA XUMUYECKME CBOMCTBA KUCAOT B CBETE TEOPUM INEKTPOAUTUUECKON AnccoLmaLmn. OCOBEHHOCTH
B3aUMOAENCTBUS KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KUCAOT C MeTaAraMMU. OCHOBHbIE CMOCOO6bI
NOAYYEHUS KUCAOTbI.
2 OcHoBaHHA U nx cBoMCTBa. OCHOBaHUSA Kak 3AEKTPOAUTbI, UX KAACCUPUKALUMS MO Pa3ANMYHbIM 2
npusHakam. XMMUUYECKMe CBOMCTBA OCHOBAHWI B CBETE TEOPUU INEKTPOAUTUUECKOWM ANCCOLIMALINMN.
Pa3noxeHne HepacTBOPUMbIX B BOAE OCHOBaHWI. OCHOBHbIE CMOCOObI NOAYYEHWS OCHOBaAHUM.
3 Conn 1 nx cBorcTBa. CoAM Kak IAEKTPOAUTbI. COAM CPEAHUE, KUCAbIE M OCHOBHbIE. XMMUYECKM CBOMCTBA 4
COAEN B CBETE TEOPUU INEKTPOAUTUUECKON Anccoumaumnn. Cnocobbl MOAYYEHMSA COAEN.
TMapOAM3 cone.
4 OKcuabl U Mx cBorcTBa. Coneobpasytoliime U HeconeobpasytoLume okcuAabl. OCHOBHbIE, aMPOTEPHbIE U 2
KUCAOTHbIE OKCUABI. 3aBMCMMOCTb XapaKkrepa OKCUAA OT CTENEHN OKUCAEHUS 06pa3ytoLLLEro ero
MeTanAa. XUMUUYECKME CBOMCTBA OKCUAOB. MOAyYEHUE OKCUAOB.
Tema 1.6. Xumunueckue CoaepxaHue yuebHoOro matepuana 21
peaklimn 1 KhaccudUKALMA XUMUUECKUX PEAKLMA. Peakumnn COeAMHEHMS, PA3A0XEHMWS, 3aMeLLeHNns, oBMeHa. 4
Kataautuueckne peakumn. Obpatnumble U HeobpaTuMble peakumn. TOMOreHHble U reTeporeHHble
peaKkLmmn. IK30TEPMUUECKUE U SHAOTEPMUUECKME PeaKLMU. TENAOBON IOPEKT XUMUUECKMUX PEAKLIUNA.
TepMOXMMUUYECKUE YPaBHEHMS.
2 OKUCAUTEABHO-BOCCTAHOBUTEABHBIE peakunm. CteneHb OKUCAEHUS. OKUCAMTEAb U BOCCTAHOBAEHMUE. 4
BoccTaHOBUTEAb M OKUCAEHWE. METOA INEKTPOHHOTO BanaHca AN COCTAaBAEHUSI ypaBHEHUH
OKWUCAUTEABHO-BOCCTAHOBUTEAbHbIX PEAKLUH.
3 CKOPOCTb XUMUUECKUX peaKkLUit. [OHATUE O CKOPOCTU XUMUUECKUX PeakLmii. 3aBUCUMOCTb CKOPOCTH 3
XMMUYECKMX PeaKLIMI OT PasAUYHbIX GaKTOPOB: MPUPOALI pearnpyrolmnx BELLECTB, UX KOHLEHTPALIMHK,
TemnepaTypbl, NOBEPXHOCTU COMPUKOCHOBEHWA N UCMOAL30BAHWA KaTaAU3aTOPOB.
4 06paTUMOCTb XMMUUYECKUX peaKkuuit. 0bpaTrMblie U HeobpaTUMble peakuuu. XMMUUYecKoe 2
paBHOBECHE M CNOCOOLI EF0 CMELLIEHUS.
MpakTnyeckoe 3aHATUE 1

CocTtaBAeHHWE ypaBHEHWUI OKMCAMTEABHO-BOCCTAHOBUTEABHbBIX PEAKLMA METOAOM SAEKTPOHHOIO 6anaHca




CamocTosiTenbHan paboTa obydatoLLmxcs.

MOAroTOBUTb COOBLLEHUS MO TEMaM:

1.PeaKkuusi ropeHUs Ha NpoU3BOACTBE.

2.PeaKkuusi ropeHus B ObiTy.

3.BeptyanbHoe MOAYAMPOBAHME XUMUUECKUX NMPOLIECCOB.
MHAMBUAYaAAbHBIN NMPOEKT Ha TeMy : «Mccaep0BaHUE cUrapem

Tema 1.7. MeTannbl U
HEMETaAAbI

CopepxaHue yuebHOro Matepuana

32

Mertaaabl. OcO6EHHOCTH CTPOEHUS aTOMOB U KPUCTAAAOB. DU3MUECKUE CBOMCTBA METAAAOB.
Knaaccrudukaums METAAAOB MO Pa3AUYHbIM NPU3HaAKaM. XUMUUYECKUE CBOMCTBA METAAAOB.
INEKTPOXMMUYECKMI PAA HANPSXKEHUA METAAOB. MeTaAnroTEPMUS.

06uume cnocobbl NOAYYEHMS METAAAOB. MOHATHE 0 MeTaAAyprun. NMMpPoMETaAAYPIUsl, TMAPOMETAAAYPIUS U
3NeKTpOMETaAAYPrusi. CNAaBbl YUEPHBIE U LIBETHbIE.

10

2 HemeTaanbl. OcobeHHOCTM CTPOEHMA aTOMOB. HeMeTaAAbl — NPOCTblE BellecTBa. 3aBUCUMOCTb
CBOWCTB raAOreHoB OT WX NMoAoxeHust B Mepuopnueckor cucteme. OKUCAUTEAbHBIE U BOCCTAHOBUTEAbHbIE
CBOWCTBA HEMETAAAOB B 3aBUCMMOCTHU OT UX MOAOXEHUA B PAAY INEKTPOOTPULATEABHOCTH.

Mpaktnyeckoe 3aHATHE: PelleHne aKcnepuMeHTaAbHbIX 3aaay No Teme «<MeTannbl .HemeTanAbl»

CamocTosiTeAbHan paboTa obydatoLLmxcs.

MoAroToBUTL COOBLLEHMS MO TEMAM:

1.McTopue NOAyYEHUS U MPOU3BOACTBA aAKOMUHUSA.

2.9NAEKTPOAUTUUYECKOE NMOAYYEHME U pAadUHUPOBAHNE MEAU.

3.PoAb MeTanNOB B UCTOPUM YEAOBEUECKOW AEATEABHOCTH.

4 . INEKTPOAU3 PACTBOPOB INEKTPOAUTOB.

5.9NeKTPOAU3 pacnAaB INEKTPOAUTOB.

6.MMpaKTMyeckoenpuMeHeHne INEKTPOAM3a: padrpupoBaHme, raAbBaHOMNAACTHKa, rAaAbBaHOHECTUKA.
7.Mctopursa oTeuyecTBEHHOM YEPHOM METaAAYPIUn

.8./cTopus oTeuecTBEHHOM LLBETHON METAAAYPIUN.

12

Pasaen 2.

OPTAHUYECKAA XUMKUA

108

Tema 2.1. OcHOBHblE
MOHATUA OPraHUYECKOM
XUMUKU U TEOPUS CTPOEHUSA
OpraHNYeCcKux CoOeAMHeHUM

CoaepxaHue yuebHoro matepuana

13

1 MpeAMET OpraHU4ecKonl XMMUK. MPUPOAHBIE, UCKYCCTBEHHbIE 1 CUHTETUYECKUE OPraHUYECKUE BELLECTBa.
CpaBHEeHWe OpraHUYeCcKMX BELLECTB C HEOPraHMYeCKUMU.BaAEHTHOCTb. XMMUUECKOE CTPOEHUE Kak
MOPAAOK COEAMHEHWS aTOMOB B MOAEKYAbI M0 BAAEHTHOCTH.

AnddepeHUMpoBaHHbIN 3a4eT

2 Teopus CTPOEHUs1 OpraHNUYecKUx coeanHeHnin A.M. bBytaepoBa. OCHOBHbIE MOAOXEHMWSA TEOPUU
XMMMUYECKOTO CTpoeHus. MU3omepus n nsomepbl. XuMrUyeckne GOpMyAbl M MOAEAW MOAEKYA B OPraHUYEeCKOM
XUMUMN.

3 Knaaccuounkaumus opraHMYeCKuX BeLeCTB. Knaccudukauma BeLLECTB MO CTPOEHUIO YTAEPOAHOIO CKeAeTa U
HaAMUMIO GYHKLMOHAAbHbIX rpynn. FOMoAOrM K romoAorusa. Hauana HomeHkaatypel IUPAC.

4 KnaccudukaLms peakLuin B OpraHMYeCKon XMMHUK. Peakumyn npucoeanHeHns (TMAPUpoOBaHus,
raAnOreHMpoOBaHUsA, TMAPOTraAOreHUPOBaHUS, rTMAPaTaLmMm). Peakuun oTWENAEHWA (AETMAPUPOBAHUS,




AETMAPOranOreHMPOBaHNA, AerMapaTaumn). Peakummn 3amelleHuns. Peakuymn nsomepusasmu.

CamocTtosiTeAbHas paboTta 0bydatroLmxcs.
MOAroTOBUTL COOBLLEHNS MO TEMAM:
1.XKn3Hb 1 peaTeAbHOCTb ByTAepoBa.
2.ButanMsm u ero Kpax.

Tema. 2.2. YraAeBoAOpPOAbI U
MX NPUPOAHbIE UCTOYHWKK

CoaepxaHue yuebHOro Matepuana

31

1 AAKaHbBI. AAKaHbI: TOMOAOTMUYECKUIN PSIA, M30MEPUA U HOMEHKAATYPa ankaHOB. XMMUUYECKUE CBOMCTBA
aAKaHOB (MeTaHa, 3TaHa): ropeHue, 3amMelle-Hue, PpasnoXeHue, AermapupoBaHme. NMprMeHeHe ankaHoB
Ha OCHOBE CBOWCTB.

2 AAKEHbIl. ITUAEH, ero NoAyYeHne (AerMAp1poBaHMEM 3TaHa, AENOAMMEpPU3aLMEN NOAUITUAEHA).
FOMOAOTMYECKUI PAA, U3OMEPUA, HOMEHKAATYPa aAKEHOB. XMMUYECKUE CBOWCTBA 3TUAEHA: ropeHue,
KauyecTBEHHble peakLmu (obecuBeunBaHmne 6POMHONM BOALI M pacTBOpa NepMaHraHaTta Kaaus), rmaparaums,
noAMMmepusaums. NMpumeHeHUe STUAeHa Ha OCHOBE CBOWCTB.

3 AveHbl 1 Kaydyku. MoHATME 0 AMEHAX KaK YTAEBOAOPOAAX C ABYMSI ABOMHbLIMU CBA3SIMU. CONpsaXeHHble
AveHbl. XMMUueckue cBoicTea bytapmeHa-1,3 u nsonpeHa: obecupeurBaHe GPOMHON BOAbI U
NOAMMEPU3ALMA B KayuyyKWU. HaTypanbHbIi 1 CUHTETUUECKME KayuyKu. PeanHa.

4 AAKUHBI. ALETUAEH. XMMUUYECKWe CBOMCTBA aLeTUAEHa: ropeHue, obecuseunBaHne BPOMHON BOAbI,
NpUCOEANHEHWE XAOPOBOAOPOAE U rMapaTauus. NMpuMeHeHne aueTMAeHa Ha OCHOBE CBOMCTB.
MeXKAaccoBas M30MEPUA C anKaAUEeHaMMU.

5 ApeHbl. BeH30A. XMUueckne cBoMCcTBa BeH30Aa: rOpeHWe, peaKkLmmK 3aMellleH1s (raAoreHMpoBaH1e,
HUTPoBaHUe). MprmeHeHne 6eH30Aa Ha OCHOBE CBOWCTB.

6 MpYPOAHBIE UCTOUHWMKU YTA@BOAOPOAOB. MPUPOAHbIN ra3: cocTas, NPMMEHeHWe B KauecTse TonAMBa. HedTb.

CoctaB 1 nepepaboTka HedTU. MeperoHka HedTU. HedTenpoAyKTbl.

MpaKTnueckoe 3aHaTHe.
MN3rotoBAEHUE MOAENEN OPraHUYECKUX BELLECTB

MpaKTuueckoe 3aHATHE.
O3HaKOMAEHWE C KOAAEKLIMEN 00pa3LIOB HEGTH 1 NPOAYKTOB ee nepepaboTku.

CamocTtosiTeAbHas paboTta 0bydaroLmxcs.

MOAroTOBUTE COOBLLEHMSA NO TEMaM:

1.HedTb 1 ero TpaHCNapTMPOBKa Kak OCHOBbI B3aMMOBbIFOAHOIO COTPYAHUYECTBA.

2.X1MUSI YTA€BOAOPOAHOTO Chipbsi U MOel ByayLLEen Npodeccui.

3.YrAeBOAOPOAHOE TOMAMBA €0 BUAbI MHA3HAYeHUe.

4.CBapOyHOE NPOM3BOACTBA U €r0 POAb HAy4YHO TEXHUYECKOM MPOrpece.

MHAMBMAYaAbHbBIM NPOEKT Ha TeMy : « HeT AM BoAbl B 6eH3UHe.» « CocTaB HEGTU PAa3AMUHOIO MPOUCXOXAEHHS.»

12

Tema 2.3.

CoaepxaHue yuebHoro matepuana

29




Kucaopoacoaepxaliue
OopraHMYyeckue CoeAMHEHUs!

CnupTbl. MoAyueHne aTaHoAa BPOXEHWEM ITAOKO3bI M TMApPaTaLmen sTuAeHa. TMAPOKCUAbHAA Fpynna Kak
dYHKUMOHaAbHas. MoHATUE O NPEAEAbHbIX OAHOATOMHbIX CIMPTaXx. XMMUUECKUe CBOWMCTBa 3TaHOAa:
B3aWMOAEWCTBIE C HaTpueM, 06pasoBaHMe NPOCTbIX U CAOXHbIX 3GUPOB, OKUCAEHUE B aAbAETUA.
MpuMeHeHe 3TaHOAa Ha OCHOBE CBOWCTB. AAKOTOAM3M, €ro NOCAEACTBUA U NPEAYNPeXAeHHe.

TAMLIEPUH KaK NPeACTaBUTeAb MHOFOATOMHbIX CMMPTOB. KauecTBeHHaa peakums Ha MHOrOaTOMHbIE CUPTbI.
MpuMeHeHWe ranLepuHa.

PeHon. DU3nYEcKne U XMMUYECKME CBOMCTBA peHoAa. B3auMHOe BAMSHME aTOMOB B MOAEKYAE GEHOAA:
B3aMMOAENCTBUE C TMAPOKCUAOM HATPUA U a30THOW KUCAOTOM. NpnuMeHeHne peHoAa Ha OCHOBE CBOMCTB.

AnbAervabl. ToHaTe 06 anbaervaax. AAbAervMaHas rpynna Kak ¢oyHKUMoHaAbHas. MopManbAEruap M ero
CBOWCTBA: OKUCAEHWE B COOTBETCTBYHOLLYHO KMCAOTY, BOCCTAHOBAEHUE B COOTBETCTBYIOLLMI CNIMPT.

MoAyyeHWe anbAETMAOB OKUCAEHUEM COOTBETCTBYHOLLMX CNMPTOB. [puMeHeHHe dopManbaermaa Ha OCHOBE
€ro CBOMCTB

KapboHoBble KACAOTbI. MoHATHE O KapOOHOBbLIX KUCAOTaX. Kap-O0KCHMAbHASA rpynna Kak GyHKUMOHaAbHASA.
TOMOAOTMYECKUIA PAA NPEAEAbHBIX OAHOOCHOBHBIX KaPOHOHOBBIX KUCAOT. MoAyueHUe KapOOHOBbIX KUCAOT
OKUCAEHUEM aAbAETMAOB. XMMUUYECKNE CBOMCTBA YKCYCHOM KUCAOTbI: 06LLIME CBOMCTBA C MUHEPAAbHbLIMM
KMCAOTaMK U peakLmsa aTepudrkaLmn. MpumMeHeHne YKCyCHOM KMCAOTbI Ha OCHOBE CBOWCTB. Bbiciune
XUPHbIE KUCAOTbI Ha NpUMepe NaAbMUTUHOBOK KU CTeapUHOBOM.

CAOXHbBIE 3$UpPbI U XHUPBI. [ToAydeHMEe CAOXHbIX 3OUPOB peakumern atepudukaumm. CAOXHblIe apUpPbLI B
npupoAe, Ux 3HaueHue. NpumeHeHUe CAOXHbIX 3GUPOB HA OCHOBE CBOMCTB.

Xupbl KaK CAOXHbIE 3dUpbl. Knaccudukaums XMpoB. XMMUYECKME CBOMCTBA XMUPOB: TMAPOAU3 U
TMAPVYPOBAHNE XUAKMUX XMPOB. NpMMeEHEHME XMPOB Ha OCHOBE CBOMCTB. MbiAa.

YrA€BOAbI. YTAEBOABI, UX KAGcCUdUKaLMA: MOHOCaxapuAbl (TAFOKO3a, GPYyKTO3a), Aucaxapuabl (Caxaposa) u
noAMcaxapuabl (Kpaxman U LEAAIOAO3A).

[AtOKO3a — BELLECTBO C ABOMCTBEHHOW QYHKUMEN — aAbAETMAOCTMPT. XMMUUYECKME CBOMCTBA FAOKO3bI:
OKUCAEHWE B FAOKOHOBYIO KMCAOTY, BOCCTAHOBAEHME B COPOUT, cnupToBoe BpoxeHue. NMpumeHeHne
FAHOKO3bl HA OCHOBE CBOWCTB.

3HaueHue yrAeBOAOB B XMBOW MPUPOAE U XU3HU YeroBeKa. [TOHATUE O peaKuMsaX MOAMKOHAEHCALMU U
rMAPOAM3a Ha NpuUMepe B3anMonpeBpalleHuii: raokosa 1] noancaxapua.

[MpakTnuyeckoe 3aHAaTUE: KayecTBEHHAA peakuusa Ha Kpaxmaa.

[

CamocTosTeabHas paboTta obyuaroLmxcs.
MOAroToBUTL COOBLLIEHUSI NO TEMAM:
1.YrAeBOAbI U UX POAb B XXMBOW NMPUPOAE.
2.MoHocaxapuAbl.

3.Arcaxapuabl

4.TToAncaxapuAbl.

Tema 2.4.
AsoTcoaepxaliue
OpraHMYyeckne COeAMHEHHS.
NMoaumepnl

CoaepxaHue yuebHOro Mmatepuana

35

1

AMUHBI. MoHATHE 06 aMUHaxX. AAMdaTUUECKUE aMUHbI, X KAaCCUPUKALIMA U HOMEHKAATYPa. AHUAUH, KaK
opraHuyeckoe ocHoBaHue. NoAyueHne aHUANHA U3 HUTPOBEH30Aa. MNpUMeHeHne aHUAMHAE Ha OCHOBE
CBOWCTB.

AMWHOKUCAOTbI. AMUHOKUCAOTbI KaK aMboTepHble AUDYHKLMOHAAbHbBIE OPraHUYEeCKUe COeAMHEHUS.
XuMUUeckne CBOMCTBA aMUHOKUCAOT: B3aMMOAEMCTBUE CO LLIEAOYaMMU, KUCAOTAMU U APYT C APYrOM




(peakumst NOAMKOHAEHcaUMK). enTuaHas CBA3b M NOAMNENTUABI. [TPUMEHEHME aMUHOKUCAOT HA OCHOBE
CBOWCTB.

3 | BbeAku. MepBuyHada, BTOPUUHAA, TPETUUHAA CTPYKTYPbl BEAKOB. XMMUUYECK1e CBOMCTBA OEAKOB: ropeHue,
AeHaTypauums, TMAPOAKM3, LIBETHbIE peakumnn. BUoAOTUUYECKUE BYHKLIMU BEAKOB.

4 |Moanmepsbl. BeAKM U noAMcaxapuAbl Kak GUONOAMMEPHI.

MaacTmacchl. [oAyyeHUe NOAMMEPOB peakUMen NOAMMEPHU3ALIMU 1 MOAMKOHAEHCAUMW. TepMONAaCTUUYHbIE
W TEPMOPEAKTUBHbIE NMAACTMACChl. [IpeAcTaBUTEAM NAACTMAcC.

BonokHa, Mx knaccroukaums. NMoayyeHne BOAOKOH. OTAEAbHBIE MPEACTABUTEAN XMMUUYECKUX BOAOKOH.

MpaKTuyeckoe 3aHATUE
PelueHune akcneprmeHTanbHbIX 3aAa4 Ha MAEHTUOMKALMIO OPraHUUYECKUX COEAUHEHUN.
PacnosHaBaHue nAacTMace ¥ BOAOKOH.

CamocTosiTenbHan paboTa obydatoLLmxcs.

XM3Hb-3TO cnocob cyLecTBoBaHWE HEAKOBbIX TEA.

MHAMBHMAYaABHBINM NPOEKT Ha TeMy: « [IpuMeHeHne noAMmepoB» « MccanepoBaHue uymncos» « MccanepoBaHne
XeBaTeAbHOW PE3NHKM» «KaueCTBEHHOE OMPEAENEHNE OCHOBHbIX NpMMecen B Boae.» «ONpeAeneHUe XECTKOCTH
BOAbI»: «<MccaepoBaHMe curapet» : « Het Au Boabl B 6eH3uHe.» «CocTaB HEPTU Pa3AMUHOIO MPOUCXOXAEHUS.»

15

UTorosoe 3aHATME AMDPEPEHLIMPOBAHHBIN 3aUET

Bcero:

225




3. YCAOBUWSA PEAAUSALIMKU NMPOrPAMMbI YYEBEHOW AUCLUMMNAWHDI

3.1. AA9 peanv3aupu nporpaMMbl yueGHOW AUCLMMAMHBI  MPEAYCMOTPEHbI CAEAYHOLLME
cneunaAbHble NOMeLLEHHUS:

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

3.2. UHpopmaLmoHHOoe obecneveHne obyyeHus
3.2.1. OcHoBHas AMTepaTtypa:

MNeyaTtHble U3paHUA:

1. EpoxuH HO.M. Xvmunsi ana Npodeccrin M cneunmanbHOCTEM TEXHUMUECKOrO U eCTECTBEHHO-
Hay4yHOro NPOdUAEN: YUEOHUK AASI CTYA. YUPEXAEHUIN cpea. Npod. o6pa3oBaHUsA - 4-e U3A.,
ctep. - M.: U3patenbckum LeHTp “Akapemun”, 2017.

3.2.2. AonoAHUTEALHAA AUTepaTypa:
IAEKTPOHHbIE U3AQHUS:

1. AHduHoreHosa, M. B. Xumus : yuebHUK U NPAKTUKYM AAS CPEAHEr0 MPodeCCMOHAABHOIO
obpasoBanua / U. B. AHpuHoreHoBa, A. B. Babkos, B. A. lonkoBs. — 2-e U3A., UCNP. U AOM. —
MockBa : N3patenbctBo HOpanTt, 2020. — 291 c. — (MpodeccruoHanbHoe obpal3oBaHUE). —
ISBN 978-5-534-11719-6. — TeKCT : 3AeKTpOHHbIM // IBC Hpawut [cant]. — URL:
https://urait.ru/bcode/452856

2. HukonbCckui, A.B. XumMusi: yuebHUK U MPAKTUKYM AN CPEAHET0 MNPOPECCUOHANBHOIO
obpazoBaHus / A. b. Hukoabckui, A. B. CyBopoB. — 2-e 13A., nepepab. u aon. — MockBa :
N3patenbctBo HOpanTt, 2020. — 507 c. — (MpodeccruoHanbHoe obpasoBaHue). — ISBN 978-
5-534-01209-5. — TeKcT : O9AEKTpPOHHbIM // 3BC Hpawt [camt]. — URL:
https://urait.ru/bcode/452591


https://urait.ru/bcode/452856

4. KOHTPOAb Y OLEHKA PE3YALTATOB OCBOEHUA YYEBHOW AUCLIUMAUHDI

KOHTPOAb U OLEHKA PEe3yAbTaTOB OCBOEHMS YUEOHON AMCLMMAMHBI OCYLLECTBASETCS
npenoaaBaTeAemM B NPOLIEcce NPOBEAEHNUS NMPAKTUUECKUX 3aHATUI U AabopaTOPHbIX padoT,
TECTMPOBAHWSA, @ TaKXe BbINMOAHEHUA 0OyUaOLLIMMUCA UHAUBUAYAAbHbIX 3aAaHWI, NPOEKTOB,

UCCAEAOBAHUMN.

Pe3yAbTaTbl 06yueHus

®opMbl U METOALI KOHTPOAS! U OLIEEHKM
pe3yAbTaTtoB 00yyeHus

AUMYHOCTHbIE

BocnutaHue yyBCcTBa rOPAOCTU M YBAXEHUS K
WUCTOPUM U AOCTMXEHUSIM OTEUECTBEHHOW XMMUUYECKON
HayKW; XMMUYECKM TpPamMoOTHOE MOBEAEHWE B
npodeccroHaAbHOW AEATEABHOCTM W B OblTy npu
obpaLleHun c XUMUYECKUMU BellecTBamMu,
MartepuasamMmu 1 npoueccamu;

DOpMUPOBHME TOTOBHOCTM K MPOAONKEHUIO
06pa3oBaHMA W MOBbIWEHUS KBaAMOUKALMK B
M36paHHOM MNPOGECCUOHAABHON  AEATEABHOCTU U
06BbEKTUBHOE 0CO3HaHue poAu XUMUYECKUX
KOMMETEHUNIN B 3TOM;

Pa3BWTME YMEHUSA NCMOAb30BaTb AOCTUXEHUS
COBPEMEHHON XMMMWUECKOM HAYKM U XUMUUYECKMX
TEXHOAOTUM AN NoBbILWEHWsA CcobHCTBEHHOrO
WUHTEAAEKTYaAbHOTO pa3BUTUA B BblGpaHHOM
NPOPECCUOHANbHON AEATEABHOCTHU;

MpaKTnyeckne 3aHATUA
CamoctosiTenbHas paboTa

AnddepeHUMpoBaHHbIM 3a4eT.

MeranpeametHoie  OCBOEHME  Pa3AMYHbIX
BMAOB MO3HABATEAbHON AEATEABHOCTM U OCHOBHbIX
WMHTEAAEKTYaAbHbIX onepauui (NOCTaHOBKM 3apau,
bGOPMYyAMPOBAHMA TWNOTE3, aHaAM3a W CUHTE3a,
CpaBHeHWS, 0606LeHUs, cucteMaTtmnsaumu,
BbISIBAEHWA NMPUYUHHO-CAEACTBEHHbIX CBA3EN, NOUCKA
aHanoroB, GOPMyAMPOBAHUS BbIBOAOB) AASl PELLIEHMS
NMOCTaBAEHHOW  3apauM, MPUMEHEHWE  OCHOBHbIX
METOAOB  MO3HaHMWSA (HabAatoAeHMSA, Hay4yHoro
3KCMEPUMEHTA) AASl M3YYEHUS pPa3AUMUYHBIX CTOPOH
XUMUUYECKUX OOBEKTOB W MPOLECCOB, C KOTOPbIMU
BO3HMKaET Heob6X0AMMOCTb CTaAKMBaTbCA B
npodeccroHanbHON chepe;

M3yueHWe  pas3AMUHbIX  WUCTOYHUKOB  AASI
MOAYYEHUA  XMMWUUYECKOW  MHOOPMAUUKM, YMEHUE
OLEHWTb €€ AOCTOBEPHOCTb AASl AOCTUXEHUSA XOPOLLINX
pe3yAbTaTtoB B MPOdECCUOHANBHOM CHEPE;

MpaKTuueckne 3aHATUA
CamoctosiTeAbHas pa60Ta

AnddepeHUMPOBaAHHbIM 3a4eT.

MpeamerHble PopmupoBaHUe COHBCTBEHHOM
NMO3MLUUKN NO OTHOLLEHUIO K XUMUUYECKON MHOOPMALIMK
,MOAy4aeMOM U3 PasHbIX UCTOUHWUKOB.

BraaeHuve OCHOBOMOAAratLLMMHK
XUMUYECKUMU MOHATUAMMU, TEOPUAMMU, 3aKOHAMU
M  3aKOHOMEPHOCTAMM, YBEPEHHOE MOAb30BaHWE
XUMUYECKON TEPMUHOAOTUEN U
CUMBOAMKOW;

BAAAEHWE OCHOBHbIMW METOAAMM  HayuyHOro
NMO3HaHWUSA, UCMOAb3YEMbIMU B XUMWUK: HADAIOAEHUEM,
onvcaHwem, U3MePEHUEM, IKCNIEPUMEHTOM; YMeEHUE
obpabaTbiBaTb, 0OBLACHATb PE3YAbTAThl NPOBEAEHHbIX
OMbITOB U AEAaTb BbIBOAbI; FOTOBHOCTb M CMOCOBHOCTb
NMPUMEHSATb  METOAbl  MO3HAHUSA NPU  pPeLleHuK
NPaKTUYECKMX 3apaY;

MpaKTnueckne 3aHATUA
CamocTosiTenbHas paboTa

AnddepeHUMpoBaHHbIM 3a4eT.




dbopmMurpoBaHUe yMeHus AaBaTb
KOAMUYECTBEHHbIE OLEHKU U MPOM3BOAWUTL pacueTbl No
XUMUUYECKUM GOPMYyAAM U yPaBHEHUAM;

BAGAEHUE npas1AamMm TEXHUKM
6e30nacHOCTM  MPU  MCMOAb30BAHWM  XMMUUYECKMX
BeLLECTB;

dopmMupoBaHMe COOBCTBEHHOM MO3ULIMK MO
OTHOLLUEHUIO K XUMUUYECKOM UHbOPMAaLIMK,
NOAYYaeMOI U3 PasHbIX UCTOUHMKOB.
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