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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCIUILIAHBI

1.1. Ob6aacTh NpUMEHEHHUsI TPOTPAMMbI

[Tporpamma y4eOHON NUCHMIUIMHBI « XUMHUS» SIBISETCS YacThlO MPOTPAMMBI
MOATOTOBKHU crienuanucToB cpeaHero 3BeHa (ganee — IIIICC3) B cOOTBETCTBUU C
®I'OC mo crermansHOCcTIM CITO 35.02.01 JlecHoe m jecomapkoBoe X03UCTBO 0a30-
BOW MOJTOTOBKH.

1.2. MecT0 y4eOHOH TMCHHUIUIMHBI B CTPYKTYPE OCHOBHOM NMPOo(ecCuoHAIb-
HOI1 00pa3oBaTeILHON MIPOrPaAMMBbI:

VYyebHas nucuMIiiHa « XUMUsD» BXOJUT B 00111€00pa30BaTeIbHbIN ITUKIT
[TICC3, 6a3oBas aucuummimHa [1]1.03.

1.3. Heab u 3a1aum y4eOHOM IMCIUIVIMHBI — TPEOOBaHUS K Pe3yJbTATaM 0OC-
BOCHHS YU4eOHOI JUCIUIINHBI:

B pe3ynbraTte ocBoeHUS y4eOHOW MTUCIUIUIMHBI O0yJIarOITUNCS TOKEH YMETh:

-Ha3bIBaTh N3YUYCHHBIC BEILIECTBA 110 «TPUBAAIBLHOWY WM MEXIYHAPOIHON HO-
MEHKJIATypE;

-ONPEECIISITh: BAJICHTHOCTh U CTEIIEHb OKUCJICHUSI XUMUYECKUX 3JIEMEHTOB, THIL
XMMHUYECKOU CBSI3U B COEMHEHHUSX, 3apsi]l HOHA, XapaKTEP CPEJbl B BOJIHBIX pACTBOPAX
HEOPTaHWYECKUX U OPraHUYECKUX COCAUHEHUSAX, OKUCIUTED U BOCCTAHOBUTEIID;

-XapaKTEPU30BATh: MIEMEHTHI MaJbIX IEPUOAOB IO HX IonoxkeHuto B [ICXI;
00l1llMe XMMUYECKHE CBOMCTBA METAJIJIOB, HEMETAJLJIOB, OCHOBHBIX KJIACCOB OpraHUye-
CKMX ¥ HEOPTraHWYECKUX COCIMHEHHUI;

-00BSACHSITh: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOIY
XUMHUYECKOU CBSA3U (MOHHOM, KOBAJICHTHOM, METAJNTMYECKOM ), 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKOHN peaklK U MOJIOKEHUS XUMHUECKOTO PABHOBECHS OT Pa3IUYHBIX (PaKTo-
POB;

-BBINOJIHATh XUMHUYECKHAMN SKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIIMX OpraHu-
YECKUX U HEOPTaHUYECKHUX BEIIECTB;

-IIPOBOJIUTH CAMOCTOSITEIBHBIN MOMCK XUMUUECKON HH(OPMAIIMH C UCII0JIH30Ba-
HHUEM PA3JIMYHBIX UCTOYHUKOB;

- ICTI0JIB30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTHYECCKOMN JCATEILHO-
CTH Y IOBCEIHEBHOM KU3HHU.

B pe3ynbraTte ocBoeHUS yICOHOM NUCIUIIIIMHBI OO YJAIOIIUICS TOJKEH 3HATh:

- BOKHEWIINE XUMHUYECKUE MOHATHUA: BEIIECTBO, XUMUUYECCKUHN DJIEMEHT, aTOM,
MOJIEKYJIa, AaTOMHAsI U MOJIEKYJISIpHAsl Macca, UOH, AJUIOTPONHSI, U30TOIbI, XUMUYECKas
CBSI3b, AJICKTPOOTPHUIATEIILHOCTh, BaJCHTHOCTh, CTEHEHb OKUCICHUS, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIN 00BhEM, BeIIecTBa MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHUS,
PACTBOPBI, BJICKTPOJUT U HEIJIECKTPOJIMUT, SJIEKTPOJUTHYECKAS JUCCOIIAALS, OKHCIIU-
TeJIb 1 BOCCTAaHOBHUTEIb, OKMCIICHUE BOCCTAaHOBJICHUE, TEIJIOBOM 2 (PEKT peakiuu, CKo-
pPOCTh XMMUYECKON PEAKIIUM, KAaTAIN3, XUMUYECKOE PAaBHOBECHE;

- OCHOBHBIE 3aKOHBI XMMUHU,

- OCHOBHBIE TEOPUH XUMUHU;

- BAKHEUIIIME BEILIECTBA U MaTEPUAJIbI.
-4 -



1.4. Ilepeyennb GopMHUPYEeMbIX KOMIETEHIIHI:
O6mue komnetenimu (OK)

HaunmenoBanue 00X KOMITETEHIIUN

CdhopmupoBaHHOCTH MPEACTABICHUI O MECTE XMMHH B COBPEMEHHOW Hayu-
HOW KapTUHE MUpA; MOHUMAHUE POJIM XUMHUU B (POPMUPOBAHUU KPYro3opa H
(GYHKIIMOHATBPHOW TPAaMOTHOCTH 4YEJIOBEKa JJISi PEIICHUs MPAKTUYECKUX 3a-
Jaq;

Brnaaenne ocHOBOMONArarOmMMA XUMUYECKUMH TOHATUSIMH, TEOPHUSIMH, 3a-
KOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUYECKOU TEPMU-
HOJIOTHEN U CUMBOJIMKOM;

Brnanenue 0OCHOBHBIMUA METOJIAMUA HAYYHOTO MMO3HAHUS, UCTIOJIb3YEMBIMU B
XUMUHU: HAOJIIOICHUE, OTTMCAaHNe, U3MEpPEHHe, SKCIIEPUMEHT; YMEHHE oOpada-
TBIBATh, OOBSACHSThH PE3YJIbTAThl MPOBEAEHHBIX OIMBITOB U JAEJaTh BHIBOJBI; T'O-
TOBHOCTb M CLIOCOOHOCTb MPUMEHSITH METO/IbI IO3HAHUS MPU PEUICHUHU MPaK-
TUYECKUX 3a]1a4;

CdopMupoBaHHOCTH YMEHHUS J1aBaTh KOJMYECTBEHHbBIC OLICHKU U MPOBOJIUTH
pacy€Thl 0 XUMHUYECKUM (HOpMyJiaM U YpaBHEHUSIM

BJIaI[GHHe IIpaBUJIaMU TCXHUKH 0e301acHOCTH IIpHU UCIIOJIB30BaHUN XUMHUYIC-
CKHX BCIICCTB,

ChopmupoBaHHOCT COOCTBEHHOM MO3MLMU 0 OTHOIICHHUIO K XMMHUYECKOH
uH(pOpMaIuu, N0Jy4aeMOr U3 Pa3HbIX HCTOYHUKOB

1.5. KosimyecTBO 4aCOB HA OCBOEHUE MPOrPaMMbl y4eOHO N CHUILIUHBI:

MakcumanbHas yueOHast Harpy3ka ooyuatomierocst 80 4acoB, B TOM YHCIIE:
- o0s3aTenpHAs ayIUTOpHas ydeOHas Harpys3ka 80 wacos.




2. CTPYKTYPA U COAEPKAHUE YUEBHON JUCILUILIVHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BUAbI Y4eOHOH PadoThI

Bun yue6HO# paboThI Obvem uacos
MaxkcumanbHas yueOHasi Harpyska (BCero) 80
OO6s3aTenpHas ayAUTOpHasl yueOHasi Harpy3ka (BCEro) 80

HUmoecosas ammecmayus 6 sude 3auema 6 I cemecmpe u suoe oughghepernyuposan-
HO20 3auema 60 2 cemecmpe




2.2. TemaTHYecKHH NJIAH U coJep:KaHUe YUeOHOM TMCUMILUIMHBI XUMUS

HaumeHnoBanue pasae/ioB u
TeM

Coaep:xanue y4eOHOro MaTepuaJa, JiabopaTopHble H MPAKTHYECKHE PAOOTHI, CAMOCTOATe/IbHASA padoTa
o0yuamuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmMompensi)

O0beM yacoB

Yposens oc-
BOCHUS

1

2

3

4

BBeaenue

HaquHe MCTOABI ITO3HAHHUA BCIICCTB U XMMUYCCKUX siBIeHuii. Pojb OKCIICPUMCHTA U
TCOPHUU B XUMHUHU. MOI[CJ'II/IpOBaHI/IC XUMHWYCCKUX IMPOHECCOB.

1

1

Pasgen 1. OPTAHUYECKAS XUMMUS

48

Tema 1.1

OcHoBHbBIE 110~
HATHUSI OPraHUYeCKOM
XHMHUH U Teopusi
CTPOEHHUS OpraHn4e-
CKHX COeTMHEHUH

Conep:xaHue y4eOHOro MaTepuaJia:

Jlexuun
1. Ilpeamer opranuyeckoi xumuu. [IpupoaHblie, HCKYCCTBEHHbIE U CUHTETUYECKHE OPraHU-
yeckue BemecTBa. CpaBHEHHE OPTaHUYECKUX BEUIECTB C HEOPTaHUYECKIMH.

BanenTHOCTh. XUMHUECKOE CTPOEHHE KaK MOPSIOK COCJUHEHUS aTOMOB B MOJICKYJIBI
10 BaJIGHTHOCTH.

Knaccudukanusi oprannyeckux BemecTB. Kiaccupukanus BEmIECTB MO CTPOCHHIO

YIJIEPOJHOIO CKeJleTa U HAIWYMIO (PYHKIMOHAIBHBIX Tpynn. ['omonoru u romosnorus. Hauana
Homenkiarypsl IUPAC.
2. Knaccupukanus peakumii B oprannyeckoil xummun. Peakuuu npucoennnenus (ruapupo-
BaHU, IaJIOTCHUPOBAHUS, THAPOTAIOTEHUPOBAaHUs, TuApaTanun). Peakuun otieruieHus (ne-
THJIPUPOBAHUS, JIETUPOTalOreHUPOBaHMs, Aerujaparanuu). Peakumun 3amemienus. Peaxium
N30MEpH3aIHH.

JlaGopaTopHbie pabOThI
1. 3roroBieHne Moieiei MOIeKy OPraHndeCcKUuX BEIECTB.
DopMbI M METOABI KOHTPOJISI: aHAJIN3 U OIICHKA JJAOOPATOPHOW PabOTEHI.

[IpakTuueckue 3aHATUS
1. Pemienue 3aau Ha HaXOXKAeHUE (HOPMYJT OPraHUYECKUX BEIIECTB.

KoHTtposbHble paboThl

CamocrosiTeibHast padoTa 00y4yaommxcst
1. Teopusi crpoeHus opranudeckux coennnenuii A.M. bytiepoBa. OcCHOBHBIE TTOJIOKEHUS
TEOPHH XUMUYECKOro cTpoeHus. Vizomepus u nzomepsl. XuMudeckue GopMyssl B MOJIEIH MO-
JIeKyJ B opraandeckoit xumun. (Pabora ¢ yaeOHHMKOM: COCTaBICHHE KOHCIIEKTA)
[ToaroroBka pedepaToB U MPE3CHTAINI HA TEMBI:

e Kparkue cBeneHus 1Mo MCTOPUY BOSHUKHOBEHUS U PA3BUTHS OPraHUYECKON XHUMUH.

w w
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e Kusnb u gearenpHocts A.M. bytiepoga.
e Buranusm u ero kpax.
e PoJib OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUU U PA3BUTHH MUPOBON OPraHUYECKON XHU-
MUH.
e (CoBpeMEHHBbIE NIPEACTABIECHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.
®opMbI M METOAbI KOHTPOJIS:
1. 3amwuTa pedepaToB U JEMOHCTpAIHS IPE3CHTAIUH.
2. DOpoHTANbHBIA U UHAWUBUIYAIbHBIA OIIPOCHI.

Tema 1.2
YrieBogopoabl U UX
NMPUPOJAHbIE HCTOYHUKH

Conep:xaHue y4eOHOro MaTepuaJia:

10

Jlexuun

1. AukaHbl. AlKaHbl: TOMOJIOTUYECKUH psifl, U30MEPUS U HOMEHKJIATypa aJIkaHOB. XH-
MHUYECKHE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEILEHUE, PA3JI0OKEHHUE, IETHAPUPO-
BaHue. [I[puMeHeHne ankaHOB Ha OCHOBE CBOICTB.

2. AJIKeHBbI. DTUJICH, €r0 MOJy4YeHHe (IerHIpUpOBAaHUEM ATaHA, JENOJUMEpU3aIiei
nojua THIIeHa). ['oMosiornueckuil psj, U3oMepusi, HOMEHKJIaTypa alKeHOB. XUMUYECKUE CBOM-
CTBa ATWJICHA: TOPEHUE, KAYECTBEHHbBIE peakiuu (oOeciBeunBanre OPOMHON BOJABI U pacTBOpa
[epMaHraHaTta Kajus), Tuaparauus, nonuMepusauus. lIpuMeHeHue STuiIeHa Ha OCHOBE
CBOMCTB.

3. luensnl u Kayuyku. [IoHsATHE 0 TUEHAX KaK YIJIEBOJOPOIaX C IBYMs ABOWHBIMU CBSI-
3ssMu. ConpsiKeHHble JUeHbl. XUMHUYecKue cBoicTBa OyraaueHa-1,3 u usomnpeHa: obeciBeyu-
BaHuE OpPOMHOM BOJIBI U MONMMEpHU3alus B Kayuyyku. HaTypanbHblil 1 CHHTETHYECKHE KaydYKH.
Pe3una.

4. AnkuHbl. AtetnieH. XUMHYECKHE CBOMCTBA alleTHIICHA: TOPEHHE, 00ECIIBEUMBaAHUE
OpOMHOI BOJIbI, MPUCOEANHEHHE XJIOPOBOAOPOAA U TuapaTtanus. [IpumeHeHue anerusiaeHa Ha
OCHOBE CBOMCTB. MeKKIaccoBasi U30MepHs C AJIKaJUEHAMU.

[TpakTHdeckue 3aHITHS
HOHy‘{eHI/IC AJIKCHOB U aJIKMHOB.
DopMbl M METOAbI KOHTPOJISI: aHAJIN3 U OIIEHKA JTJaO0OpaTOpHON pabOTEHI.

KonTtposbHble paboThl

CamocTtosiTeibHast padoTa o0yuyaommxcst
1. Apensl. benzon. Xumuyeckue cBoiicTBa O€H301a: TOPEHUE, peaKIuy 3aMelIeHns (TaJoreHu-
poBanue, HUTpoBaHue). Ilpumenenne Oen3ona Ha ocHOBe cBoMCTB. (PaboTa ¢ yuyeOHUKOM- CO-
CTaBJICHHE KOHCIIEKTA)
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2. IlpupoaHbie HCTOYHHMKH YIJIeBOAOPOAOB. [IpupoiHblii ra3: cocTaB, IPUMEHEHUE B KAUeCT-
Be ToruBa. Hedte. CocraB u nepepadorka Hedu. [leperonka nedru. Hedrenpoaykrsr. (Co-
CTaBJICHHE JIOTMKO-IUJAKTHUECKUX CTPYKTYP IO TEME)
3. IloaroroBka pedeparoB u Mpe3eHTALNI HA TEMBI:
e DKOJOTMYECKHE aCIEKThI HCIIOJIB30BaHMS YTIIEBOLOPOJHOTO ChIPBS.
e DKOHOMHMYECKHE aCIEKThl MEXAYHAPOIHOIO COTPYIHUYECTBA 110 UCIIOIb30BAHUIO yIJIE-
BOJOPOJHOTO CBIPBS.
e lcropus OTKPBITHS U pa3pabOTKH ra3oBbIX U HE(PTAHBIX MeCTOpOXIeHUH B Poccuiickoit
®denepauuu.
e  VYTIIeBOIOPOAHOE TOIJIMBO, €r0 BUbI U HA3HAUYCHHUE.
e HedTp u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJJHOTO MEKIYHAPOIHOTO CO-
TPYJHUYECTBA.
e ApoMaTHYECKHE YTIEBOIOPOABI KaK ChIPbE I IPOU3BOJICTBA IIECTULIMIOB.
e VYTIEBOJBI U UX POJIb B )KUBOU IIPUPOJIE.
®opMBI M METOABI KOHTPOJISA:
1. IlpoBepka nucbMEHHBIX pabOT. AHAIN3 HAIMCAHUS XUMUYECKUX PEaKLMM, XapaKTe-
PHU3YIOIIMX XUMHYECKHE CBOMCTBA YIJI€BOIOPOLOIOB.
2. AHanu3 JIOTUKO-TUIAKTUHIECKUX CTPYKTYD.
3. 3ammra pedepaToB U AEMOHCTpALIUs IPE3EHTAlUH.

Tema 1.3
Kucnopoacoaepxamme
OpraHuvecKHe coeau-
HEeHMA

Conep:kaHue y4eOHOro MaTepuaJia:

Jlexkunn

1. Cnuprsl. [lonydyeHnue 3TaHona OpoKEHUEM TIIIOKO3bI M TUApaTanuei stuwieHa. ['ua-
pOKCHIIbHAs Tpymmna Kak (pyHKinoHanbHas. [IoHATHE O TpeaeNbHBIX OJAHOATOMHBIX CIHPTaX.
XUMHYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIIOXK-
HBIX 3(UPOB, OKHUCIICHUE B anbAerua. [IpuMeHeHre 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M,
€ro MOCJIEACTBUS U IPEIYIPEKICHUE.

['nuuepuH Kak TpencTaBUTENb MHOTOAaTOMHBIX CcIUPTOB. KauecTBeHHas peakius Ha
MHOI'0aTOMHBbIE cIUPTHI. [I[puMeHeHune raunepuHa.

®enos. OusnuecKkue U XMMUYECKHE CBOicTBa (peHona. B3auMHoe BIusHHE aTOMOB B
MoJieKyJie peHoJa: B3auMOJICHCTBHE ¢ THAPOKCUIOM HATPUSA M a30THOM KuciaoTou. [Ipumene-
HUe (peHos1a Ha OCHOBE CBOMCTB.

2. Aapaernanl. [lorsarue 00 ampaernnax. AlbJeruaHas rpynmna Kak GyHKIHOHATbHAS.
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@opMaNbIErua U €ro CBOMCTBA: OKMCIEHUE B COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMM crupT. [lonydeHne anbaerusioB OKUCIEHUEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenue Gpopmainpaeruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciaorhl. [lonsatue o kapOoHOBBIX KHUCIOTax. KapOokcuibHas rpymmna
Kak (yHKUMOHAJbHAA. ['OMOJIOrMUeCKUil psii MpelNesbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KH-
ciot. Ilomydyenue kapOOHOBBIX KHCIOT OKHCICHHEM AlbJETUAOB. XMMUYECKHE CBOMCTBA K-
CYCHOW KHCIIOTBI: OOIIME CBOMCTBAa ¢ MUHEPAJIbHBIMU KHUCIOTAMU M pEaKLus dTepUPUKALUHU.
IIpuMeHeHne yKCyCHOM KHMCIIOThI Ha OCHOBE CBOMCTB. BpIcIIne KMpHBIE KUCIOTHI Ha IIpUMEpE
MaJIbMUTUHOBOU U CTEAPUHOBOM.

3. Cinoxuble 3¢pupsl U KUpbl. [lomydyeHne CIOXKHBIX dPUPOB peakuuein dTepuduka-
un. CrnoxHele 3upsl B Ipupoje, UX 3HadeHue. IlpumeHeHne ciaokHbIX 3(UPOB HA OCHOBE
CBOMCTB.

XKups! kak ciaoxsble 3¢gupbl. Knaccugpukanus xupoB. XUMUYECKHE CBOMCTBA KHUPOB:
TUAPOJIN3 U TUAPUPOBAHUE KUJIKUX KUPOB. lIprMeHeHne ;kMpoB Ha OCHOBE CBOMCTB. Mbla.

JlaGopaTopHbie pabOThI

1. PacTtBOpenue riuiepuHa B Bojie U B3aumoerctue ¢ ruapokcunom meau(ll). Cpoiicta yk-
CYCHOM KUCIJIOTBI, OOIIIHE CO CBOWCTBAMU MUHEPATIBHBIX KUCIOT. J[0Ka3aTenbcTBO HENMpPeaeib-
HOT'O XapakTepa )KHUIKOTO Kupa. B3anMoaeiicTBHe TIIFOKO3BI U CaXapo3bl C THAPOKCHIIOM
meau(ll). KauectBennast peakius Ha KpaxMad.

DopMbI M METOABI KOHTPOJISI: aHAJIN3 U OIICHKA JJAO0OPATOPHOW PabOTEHI.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KoHTponbHbIe paboThI

CamocrosiTeibHAs padoTa 00y4aOMIMXCs
1. YraeBoabl. YTIeBOIbl, UX KiaccH(UKaAIM: MOHOCaXapu bl (TII0K03a, PpykTo3a), Aucaxa-
puibl (caxapo3a) U Moaucaxapuibl (Kpaxmai U LEeNI103a).
['mrok03a — BEMIeCTBO € JIBOMCTBEHHOM (DYHKIIMEW — abJACTUIOCTHPT. XUMUYECKHUE CBOMCTBA
TJIFOKO3bI: OKUCIIEHHE B TITIOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COPOUT, CIIUPTOBOE OpoKe-
Hue. [IpumeHeHue rroKo3bl Ha OCHOBE CBOMCTB.
3Ha4yeHue YrieBOoJI0B B KHUBOU IMPUPOIE U KU3HU yesioBeka. [IoHaTHe o peakuusax MmoJIuKoH-
JEHCAllMM U THJIPOJIN3a Ha MpUMEpPE B3aMMOIIPEBpaLIeHH: rTroko3a —> nonucaxapu. (Pa-
0oTa c y4eOHUKOM- COCTaBJICHHE KOHCIIEKTA)
2. IloaroroBka pedepaToB U MPE3CHTAIMNA HA TEMBI:

e Meranon: xemopuius 1 xemopoOusi.

EENEE N
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e DraHoJ: Benuuaiiiiee 6;1aro v CTpaurHoe 3710.

e AJKOTrojiu3M U ero npouiakTHKa.

e @dopmanbJeru]l Kak OCHOBA MOJIYYE€HHUS BEUIECTB U MaTEPHUAJIOB JIJIsl MOel mpodeccuo-
HaJIbHOU EATEIbHOCTH.

e MypaBbpuHas KUCJIOTA B IPUPOJIE, HAYKE U IIPOU3BOJICTBE.

e lcropus ykcyca.

e (Crnoxuble 3(¢UpBI U UX 3HAYCHHE B IPUPOJE, OBITY U IPOU3BOJICTBE

JKupbl Kak MpOAYKT MUTAHUS U XUMHUYECKOE ChIPHE.

3aMeHa )KMpPOB B TEXHUKE HEMHILEBBIM ChIPHEM.

Mpina: npoiuioe, HacTosiIee, Oyayiiee.

CpenctBa rUrueHbl Ha OCHOBE KHUCIOPOJICOIEPKALUX OPraHMUYECKUX COEIMHEHUI.

Cunrernueckue Morouiue cpencrsa (CMC): 10CTOMHCTBA U HEAOCTATKHU.

VYTrieBoabl M UX poJib B JKUBOM IPUPOJIE.

CrpoeHue TII0KO03bl: UCTOPHS Pa3BUTHSI IPEACTABICHUI U COBPEMEHHBIE BO33PEHHUSI.
e PaseurHe caxapHOU NPOMBINIIEHHOCTH B Poccum.

®opMBbI M METOABI KOHTPOJIS:

1. 3amuTa pedepaToB U 1eMOHCTpALMS PE3EHTALUH.

2. ITpoBepka MUCHMEHHBIX pa0d0T. AHAIIN3 HATUCAHMSI XUMUYECKUX PEAKIIHMA, XapaKTepU3yIO-

IIMX XUMHUYECKNE CBOMCTBA KMCIOPACOAEPKAINX OPIraHUUECKUX COETUHEHHUMN.

3. AHayIn3 JIOTUKO-IUJIJAKTUYECKUX CTPYKTYP.

Tema 1.4
A3oTcoaepixauiue op-
raHU4YecKue CoequHe-

Hus. [Tosmmepsl

Conep:kaHue y4eOHOTro MaTepuaJa:

Jlexkunn

1. Amunsl. Ilonarue 06 amuHax. Anudaruyeckue aMHUHBI, UX KJIacCU(PHUKALUsi U HO-
MEHKJIaTypa. AHWINH, KaK opraHuyeckoe ocHoBaHue. [lomyyeHne aHMIMHA U3 HUTPOOEH30IIA.
IIpuMeHeHre aHUIMHA HA OCHOBE CBOMCTB. AMMHOKHCJIOTHI.

2. Beaku. IlepBuynas, BTOpUYHas, TpeTHUHAs CTPYKTYphl OelKoB. XMMHUYECKHE CBOII-
cTBa OEJIKOB: TOpEeHMeE, ACHATypalus, TUIPOIN3, [IBETHbIE peakuuu. buonoruueckue GyHKInUM
6enkoB.Ilosmmmepsbl. benku u nonucaxapuapl Kak OUOIOIUMEDBI.

JlaGopaTopHbie pabOThI

1. PactBopenue 6enkoB B Boje. OOHapy)eHHE OSIKOB B MOJIOKE U B MSICHOM OynbOHE. XUMU-
YEeCKHe CBOMCTBA IIIIOKO3bI, caxapo3bl, Kpaxmaia. M3ydeHne cBOICTB OEIKOB.

@opMbl M MeTOIbI KOHTPOJISI: aHAJIU3 U OIIEHKA JJa00paTOPHOM paboTHI.
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[TpakTHdeckue 3aHATHS

1. Pemenne 3KCIepUMEHTANIBHBIX 33/1a4 HA HICHTU()HUKALINIO OPraHUYeCcKuX coequHeHni. Pac-
IIO3HABAaHUE IJIACTMACC U BOJIOKOH.

DopMbI M METObI KOHTPOJISI: aHAJIN3 U OI[CHKA MTPAKTHYECKON PaOOTHI.

KonTponbHbie paboThl

CamocTtosiTeibHast padoTa 00y4yarommxcst

1. AMHHOKHUCIIOTHI Kak aM(oTepHble AU(YHKIIMOHAIBHBIE OPIraHUYECKUE COeAUHEHUS. XUMHU-
YEeCKHE CBOMCTBA AMUHOKHUCIIOT: B3aMMOJEHUCTBUE CO ILIE€JI0YaMH, KUCIOTAMU U JIPYT C APYroM
(peakuust nmonukoHaeHcauun). IlentuaHas cBA3b U nonunenTuasl. IlpumMeHeHne aMUHOKHUCIOT
Ha OCHOBE CBOMCTB. (PaboTa ¢ yueOHUKOM- COCTaBICHUE KOHCIIEKTA)

2. Ilnactmaccel. IlomyyeHue monuMepoB peaklMed MONMMEPU3ALUU U TOJIMKOH/AECHCAIUU.
TepMoruiacTu4HbIE U TEPMOpPEAKTUBHBIE I1acTMacchl. [IpeacraBureny miactmace.

BonokHa, ux knaccugukanus. [lomyuenne BonokoH. OTAenbHble NPEACTAaBUTEIN XUMUUYECKUX
BOJIOKOH. (CocTaBiieHHE JTOTMKO-TUAAKTHYECKUX CTPYKTYp 10 TEME)

®opMbI M METOAbI KOHTPOJISI: 1. AHANIU3 JIOTUKO-UIAKTUYECKUX CTPYKTYP.

2. yctHbIi onpoc. 3. IIpoBepka NTMCbMEHHOIO KOHCIIEKTA.

N B

PA3AEN 2. OBIIAA U HEOPTAHUYECKASA XUMMA

68

Tema 2.1
OcHOBHBIC MOHATHSA U
3aKOHBbI XMMUH

Conep:xaHue y4eOHOro MaTepuaJia:

Jlexmn

1. OcHoBHble nousiTUsl XuUMuHK. BemectBo. AToM. Monekyna. XUMAYECKUN dNIEMEHT. AJUTO-
tponusd. [IpocTeie u ciioXkHbIE BemecTBa. KaueCTBEHHBIN U KOJIMYECTBEHHBI COCTAB BEIIECTB.
Xumuyeckue 3Hakd U (popmynbl. OTHOCUTENbHBIE aTOMHAsl U MOJeKysipHas macchl. Komuue-
CTBO BEIIIECTBA.

2. OcHoBHBIE 3aKOHBI XUMHHU. CTeXHOMETpHs. 3aKOH COXPAHEHHUS MACChI BEIIECTB. 3aKOH I10-
CTOSTHCTBA COCTaBa BEIIECTB MOJEKYJISIPHOM CTPYKTYpHI. 3aKOH ABOTAJIpO U CJIEICTBUS UX HE-
ro.

3. PacueTHple 3a/auM Ha HAXOXKJICHHE OTHOCHTEIHHOW MOJICKYJISIPHOM MAaccChl, ONpeaelieHue
MacCOBOM JOJHM XUMHYECKHX DJIEMEHTOB B CIIO’KHOM BEIIIECTBE.

JlaGopaTopHbie pabOTHI

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

KoHnTponbHbIe paboThl

CamocrosiTeibHast padoTa 00y4yaommxcst
1. CocraBnenne xumMuyeckux (Gpopmys no BageHTHOCTU. OnpeieneHne OTHOCUTENBHOM U MoJle-
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KyJISPHOH MAaccChl, KJlacca HEOPraHMYECKUX COSAMHEHHH, IPUMEpPHI, HazBauus. (PaboTa ¢ KHu-
rOii, KOHCIIEKTOM. )
@opMBbI B METOAbI KOHTPOJISI: IIPOBEPKA IIMCHMEHHBIX Pa0OT, OLIEHKA M AHAJIM3 U KOHCIIEKTOB.

Tema 2.2.
Iepuoguyeckuii 3aK0H
u [lepnoanueckas cuc-
TeMa XUMHYECKHX dJIe-

menToB /I.1. Mennae-
JieeBa H CTPOEHHE aTo-
Ma

Coaep:xanue yueOHOTo MaTepHaJia:

Jleknuun
1. Ilepuognuecknii 3axkon /L.U. MengeneeBa. Otkpeitue .M. Menneneessim Ilepuonnue-
ckoro 3akoHa. [leprognueckuii 3akoH B hopmyauposke .M. Menneneena.

[lepuoandeckass TabIMIla XMMHUYECKUX 3JIEMEHTOB — rpapuieckoe OTOOpaKeHHE Iie-

puoauyeckoro 3akoHa. CTpyKTypa MEepHOIUYECKON TaOIHIIbI: MEepUobl (Majibie U OOJBIINE),
rpyninsl (TaaBHas U 10OOYHas).
Crtpoenue atoma u nepuoanyvecknii 3axkon .M. MenaeneeBa. ATOM — CJI0XKHasi 4acTHUIIA.
SAnpo (IpOTOHBI U HEUTPOHBI) U 3JIEKTPOHHAsA oOosiouka. M3oTonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJIbIX Mepruo10B. OCOOEHHOCTH CTPOCHHUS PIEKTPOHHBIX 000J10-
YeK aTOMOB 3JIEMEHTOB OOJBIIMX MEPUOJOB (IEPEXOaHbIX AeMeHTOB). [loHsTue 06 opbOura-
JsIX. S-, p- 1 0-OpOurtanu. DaeKTpoHHbIC KOHPUTYPAIIMH ATOMOB XUMUYCCKHUX JIEMEHTOB.

JlaGopaTopHbie pabOThI
1. MonenupoBanue nocrpoeHus [leproanueckoi TaOIUIbI XUHMUYECKUX 3JICMEHTOB.
DopMbI M METOABI KOHTPOJISI: aHAJIN3 U OIICHKA JJAOOPATOPHOU PabOTEHI.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KonTtposbHble paboThl

CamocrosiTe/ibHas padoTa 00y4YaroUuXxcst
1. CoBpemenHas (GopMyIHpOBKA MEPHUOJUIECKOTO 3aKOHA. 3HAUECHUE TMEPUOIUYECKOTO 3aKOHA
Y IEPUOANYECKON CUCTEMBbI XUMHUYECKUX diieMeHToB .M. MenaeneeBa sl pa3BUTHSL HAYKU U
MOHMMAaHUS XUMHYECKON KapTuHbI Mupa. (PaboTa ¢ yueOHHKOM, COCTaBIEHUE KOHCIIEKTA);
2. IloaroroBka pedepaToB U MYJIbTUMEIUHHBIX MPE3CHTALINI HA TEMBI:
e Kuznsb u gearenvHocts J[.M. Menaeneena.
o «[lepuomuyeckoMy 3aKOHY OyayIiee HE TPO3UT PA3PYIICHUEM. .. ).
e (Cunres 114-ro smemeHTa - TpUyMd POCCHICKUX (DU3UKOB-SIIECPIIUKOB. K30TOMBI
BOJIOPO/IA.
®opMbI U METOAbI KOHTPOJISL:
1. ®ponranbHslii onpoc no teMaM: «lleproanueckuii 3aKOH U EPUOAUYECKask CUCTEMA
JA.N.MengeneeBay, «Ctpoerue aroMa u nepuoaunyecknii 3akon .M. MenneneeBay.

13




2. IlpoBepka MUCEMEHHBIX JIOMAIIHUX 33/1aHU 110 TeMe «OCHOBHBIC ITOHSITHS U 3aKOHBI
XUMHN.
3. 3ammra peepaToB U AEMOHCTPALNS TPE3CHTAIUH.

Tema 2.3
CTtpoeHue BelecTBa

Conep:kanue y4eOHOT0 MaTepuaJia:

Jlexuun

1. Monnasa xummuveckasi cBs3b. KaTHoOHBI, UX 00pa3oBaHHE U3 aTOMOB B pe3yJbTaTe
npolecca OKUCICHUS. AHMOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJbTaTE MPOLIECCa BOCCTA-
HOBJICHHUsA. MlOHHAas CBsA3b, KaK CBS3b MEXK]y KATHOHAMM U AaHMOHAMM 3a CUET JJIEKTPOCTaTHYe-
ckoro nputsbkeHus. Knaccudukanus MOHOB: 10 COCTaBy, 3HAKy 3apsjia, HAIUYUIO THIPATHON
o0osouku. MoHHbIE KpucTauinyeckue pemerkd. CBONCTBAa BELIECTB C MOHHBIM TUIIOM KpH-
CTaJUIMYECKON PELIETKU.

2. KoBajieHTHasi XxuMu4eckasi cBsi3b. MexaHu3M 00pa30BaHUsl KOBAJICHTHOW CBA3U
(0OMEHHBIN U JTOHOPHO-AaKLENTOPHBII). DIEKTPOOTPULIATENbHOCTh. KOBaJIeHTHBIE MOJIIpHAs U
HenoJisipHast cBsA3U. KpaTHOCTh KOBaJEHTHOH CBA3M. MOJNEKyIIIpHBIE U aTOMHBIE KPUCTAJUIMY E-
ckue pemeTku. CBOICTBa BELIECTB C MOJIEKYJISPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU pe-
LIETKaMH.

3. ArperaTHble COCTOSIHUSI BelleCTB M BOJAOPOHAs CBA3b. TBepioe, )KUIKOE U Ta30-
o0Opa3Hoe cocTosiHUS BellecTB. Ilepexos BeliecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B JpY-
roe. BogoponHas cBA3b.

Yucrelie BemecTBa U cMecH. [loHATHEe 0 cMecu BemiecTB. |'OMOreHHBIE U IE€TEPOTEH-
Hble cMecH. CocTaB cMecel: 00beMHasi U MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBas J10JIs
IpUMecen.

JMucnepcublie cucreMsl. [lonstue o nucnepcHoil cucreme. /{ucnepcHas ¢asza u auc-
nepcuoHHas cpena. Knaccudukanus aucnepcHsix cucteM. [ToHATHE 0 KOJUIOMIHBIX CHUCTEMAX.

JlaGopatopHble paboThI

1. IIpuroroBieHue cycrieH3un KapOoHaTa KalbIws B Bojie. [loydenue sMyabCHI MOTOPHOTO
Mmacina. O3HaKOMJIEHHE CO CBOMCTBaMU JTUCIIEPCHBIX CUCTEM.

DopMbI U METOIbI KOHTPOJISI: aHAJINU3 M OIIEHKA JIA00paTOPHOM pabOTHI.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

KonTtposbHble paboThl

CamocrosiTeibHAas padoTa 00yuyaommxcst
1. Merajuimyeckasi CBsi3b. MeTaJsIMuecKasi KpUCTAJUIMYECKAs pelIeTka M MeTaJulndecKas XH-
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mMuyeckas cBs3b. @usndeckue cBoiicTBa MeTawioB. (CocTaBleHHE JIOTHKO-IUAAKTHUECKHX
CTPYKTYp IO TEME)
2. OnpeneneHue CTENEHH OKHCIICHNS B CIIOKHBIX BemiecTBax. (PaboTa ¢ KHUIroii, KOHCIIEKTOM.)
[ToaroroBka pedeparoB u Mpe3eHTAIN HA TEMBI:

e [Ina3ma — ueTBepTOE COCTOSHHUE BEILECTBA.

e AmopdHBIe BemecTBa B IPUPOIE, TEXHUKE, OBITY.
®opMBbI U METOIbI KOHTPOJISL:

1. 3amwuTa pedepaToB U IEMOHCTpAIMS IPE3CHTALUI.

2. VupuBuayanbHbld onpoc 1o TeMe «CTpoeHue BelecTBay.

Tema 2.4
Bonxa. PacTBOphbl.
DJIeKTPOMTHYeCKAsI
JUCCOIMAIUS

Conep:xaHue y4eOHOro MaTepuaJa:

Jlexnun

1. Boaga. PactBopbl. PacTBopenne. Bona kak pactBoputeib. PacTBOpUMOCTh BEIIECTB.
HacplienHble, HEHACHIIEHHBIE, MEPECHIIIEHHbBIE PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH Ta-
30B, KHUJIKOCTEH M TBEPABIX BEIIESCTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

2. DJIEKTPOJTUTHYECKAS] TUCCOMUANMA. DICKTPOIUTH U HEIIECKTPOIUTHI. DIECKTPOIIH-
TUYECKasl aucconuanus. MexaHu3Mbl 31€KTPOJUTUYECKON IUCCOLUMALUU I BELIECTB C pas-
JUYHBIMHA THIIAMH XMMHYECKOU CBSI3H. [ MapaTupoBaHHbIE U HETHApPATUpPOBaHHBIE MOHBI. CTe-
IIEHb YJIEKTPOJIMTUYECKON TUCCOLMALIUH.

JlaGopaTopHbie pabOThI

IIpakTHueckue 3aHATUS
1. IlpuroroBieHue pacTBopa 3a/laHHON KOHIIEHTPALUH.
@opMbI M MeTObI KOHTPOJISI: aHAJIU3 U OIIEHKA TPAKTUYECKON pabOThI.

KoHTponbHbIe paboThI

CamocrosiTe/ibHas padoTa 00y4YaroUuxcst
1. CunbHble U cnadbie 2MeKTPoIuThl. OCHOBHBIE MOJTO0XKEHHUS TEOPUH NEKTPOIUTUIECKON JHC-
cormaruu. KucmoTsl, OCHOBaHUS M COJIM KaK 3JIeKTpoiuThl. (Pabota ¢ yaeOHMKOM- cocTaBiie-
HUE KOHCIIEKTA)
2. IloaroroBka pedepaToB U Mpe3CHTAIMNA HA TEMBI:

e PacTBOpHI BOKpPYT Hac.

e Boga kak peareHT 1 Kak cpea Juisi XUMHYECKOTo Tpoliecca.

e Tumsl pacTBOpOB.

w w
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e CoBpeMeHHBIC METOBI 00€33apaKUBAHUS BOJIBI.
e Bxiaa oTe4ecTBEHHBIX YUCHBIX B PA3BUTHE TCOPHH DJICKTPOIUTHICCKON TUCCOIUAIINH.
e VYcrpaHeHUe KECTKOCTH BOJIBI HA IPOMBIIIUICHHBIX TIPEITPUATHSX.
@DopMBbI U METO/IbI KOHTPOJIA:
1. 3amwuTa pedepaToB U JEMOHCTPAIHS IPE3CHTAIUIH.
2. WHnuBMayanbHBIN OMPOC IO TEME.
3. TIpoBepka MUCHMEHHBIX 3aJaHHA.

Tema 2.5
Kaaccndpuxanus neop-
TaHNYeCKHX COeTMHEeHUIH
H UX CBOMCTBa

Coaep:xanue yueOHOTo MaTepHaJia:

Jlexnun

1. Kuciaorsl U ux cBoiictBa. KuciaoTsl Kak 3JE€KTPOJIMTHI, UX KJIACCU(PUKALMS 110 pa3-
JUYHBIM IIpU3HAaKaM. XMUMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUH 3JIEKTPOJUTUYECKON HC-
counanuu. OcoOOEHHOCTH B3aUMOAECUCTBUSI KOHIIECHTPUPOBAHHOM CEpPHOM M a30THOW KHUCIJIOT C
MeTaiamMu. OCHOBHBIE CITOCOOBI MOTYUEHUSI KUCIIOTHI.

OcHoBanus U X cBoiicTBa. OCHOBaHUS KakK 3JEKTPOJHTHI, MX KiIacCU(UKAUSA 1O
pa3IMYHBIM MpPU3HAKaM. XUMUYECKUE CBOMCTBA OCHOBAaHUM B CBETE TEOPUHU SJIEKTPOIUTHYE-
CKOM aucconuanuu. PaznoskeHne HepacTBOPUMBIX B BOJIE OCHOBaHUI. OCHOBHBIE CIIOCOOBI 1MO-
Jy4Y€HHUsI OCHOBAHUM.

2. Cosin m ux cBoiicrBa. Conmu kak meKTpoauThl. Conm cpeHue, KHCIble 1 OCHOBHEIE.
XUMHUYECKU CBOMCTBA COJIEH B CBETE TEOPUH AIEKTPOIUTHUECKOH aucconnanuu. Crocoosl mo-
JIy4EHHUs COJEM.

I'maposus coueil.

JlaGopaTopHbie pabOThI

1. VcnbiTanue pacTBOPOB KHUCIOT MHAUMKAaTOpaMu. B3aumonelcTBHE METAIOB C KHUCIOTaMHU.
B3aumoneiicTBue KHCIOT C OKCHJaMU METaioB. B3anmozeicTBue KUCIOT ¢ OCHOBAHMSIMH.
B3anmoneicTBre KUCIOT C COJISIMU.

2. MctiplTanne pacTBOPOB IIeNIOYei MHANKaTopamMu. B3anMoaelicTBre menoueit ¢ comsimu. Pas-
JI0’KEHHE HEPACTBOPUMBIX OCHOBaHUH.

B3aumoneiictBue cosieil ¢ metamiamu. Bzaumopenctsue coneit aApyr ¢ apyrom. ['maponus co-
Jed pa3IM4HOro THUIIA.

@DopMbI U METO/IbI KOHTPOJISI: aHAIU3 M OIIEHKA JJAOOPATOPHBIX PaboT.

HpaKTI/I‘-ICCKI/IC 3aHATHA

KoHnTponbHbIe paboThl
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CamocrosiTesbHAsi padoTa 00y4ar0IMXcs
1. Oxcuapl 1 ux cBoiicTBa. ConeoOpasyronye U Hecoeoopasyromue okcuapl. OCHOBHBIE,
aM(OTepHBIEC U KUCIOTHBIE OKCUIBI. 3aBUCHUMOCTh XapaKTepa OKCHIa OT CTENEHN OKUCICHHS
oOpa3yroliero ero Metajuia. XuMuueckue cBoiicTsa okcuoB. Ilonyuenue okcunos. (Cocras-
JICHHE JIOTUKO-IUJAKTUYECKUX CTPYKTYp IO TEME)
2. Jlucconmanysi KUCIOT, OCHOBAHUM, COJIeH. Y paBHEHHE THaApoiu3a. loHHbIe ypaBHEHUS pe-
akiuii. YpaBHueHus siekrposmsa. (Pabora ¢ KHUTOM, KOHCIIEKTOM.)
3. IloaroroBka pedeparoB u Mpe3eHTANI HA TEMBI:

e (CepHas KUCIIOTA — «XJIE0 XUMHUYECKOU MPOMBIIIIIECHHOCTH.
Hcnonb30BaHrne MUHEPATIBHBIX KUCIOT HA MPEANPHUATHSIX PA3IMUHOTO MPOQUIIS.
OKcubl ¥ COJIM KaK CTPOUTEIbHBIE MaTePUAIIbI.
Hcropus rumnca.
[ToBapeHHas cOJIb KAK XUMUUYECKOE ChIPHE.

e  MHOronukuii KapOOHAT KaJIbIM: B IPUPOJIE, B IPOMBIILICHHOCTH, B OBITY.
@DopMBbI U METOAbI KOHTPOJIA:

1. 3amwuTa pedepaToB U JIEMOHCTPAIHS IPE3CHTAIUH.

2. WuauBuayalbHBII OMPOC IO TEME.

3.IIpoBepka NUCbMEHHBIX 3aJaHUM.

N B

Tema 2.6
XuMHYeCKHe peakuuu

Conep:xaHue y4eOHOro MaTepuaJia:

Jlexuun

1. Knaccupukanusi XuMuYecKMX peakumii. Peaknuu coeanHeHus, pas3ioKeHus, 3a-
MmereHus, oomena. Karanurtuueckue peakiuu. O6patumble 1 HeoOpaTuMmble peakiuu. ['omo-
TEHHBIE U F€TEPOreHHbIE peaklnu. DK30TepMUYECKHE U IHIOTEpMUYECKUE peakiuu. TernaoBoi
3P PEeKT XUMHUECKUX peakuuil. TepMoXuMu4ecKrue ypaBHEHHUsI.
OKuCIANTEJBbHO-BOCCTAHOBHUTEIbHBIEe peakuuu. CteneHs okucienus. OKUCIUTENb U BOCCTa-
HOBJIeHHE. BoccTaHOBUTENb M OKUCIIEHHE. MeToJ| 3JeKTPOHHOro OajaHca Ui COCTaBJICHUS
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

2. CxopocTh XMMHYeCKHX peakuuid. [IoHsATHE O CKOPOCTH XMMHUYECKHX peakiuii. 3a-
BHUCHUMOCTb CKOPOCTH XUMHUYECKHUX PEaKIUi OT pa3IU4HbIX (PaKTOPOB: MIPUPOJIbI pearupyrOIINUX
BEUIECTB, UX KOHLIEHTPALIUH, TEMIIEPATYPHI, IOBEPXHOCTH CONPUKOCHOBEHUS U UCIOIb30BAHUS
KaTaJIu3aTOPOB.

OOpaTuMoCcTh XMMHYeCKUX peakuuii. OOpaTiMble 1 HeOOpaTHMBbIe peaklUu. XHUMHUUYECKOe
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pPaBHOBECUEC U CII0COOBI €T0 CMCUICHHUA.

JlaboparopHbie pabOTHI

1. Peakuus 3amerieHust MM kKelle30M B pacTBOPE MEIHOI0 Kynopoca. Peakiuu, uaymmue ¢ 00-
pa3oBaHUEM 0CaJiKa, ra3a WK BOJbl. 3aBUCUMOCTb CKOPOCTU B3aMMOJEHCTBUSI COISIHON KHUCIIO-
Thl C METAJIJIAMH OT UX MPUPOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBHUS IIMHKA C COISIHOMN
KHCJIOTOH OT €€ KOHLIEHTpaluu. 3aBUCUMOCTb CKOpOCTH B3auMozeicTust okcuaa meau(ll) c
CEpHOM KUCJIOTOU OT TEMIIEPATYPHI.

DopMbI 1 MeTOIbI KOHTPOJISI: aHAJIN3 U OIIEHKA JJa0OpaTOPHBIX padoT.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

KoHTponbHbIe paboThI

CamocrosiTe/ibHasA padoTa 00yYarIUuXCs
1. O6paTumMoCcTh XUMHYECKUX peakumii. OOpaTuMbie U HEOOpAaTUMBbIE PEaKIuU. XUMHUECKOE
paBHOBECHE U CIIOCOOBI ero cMmemeHus. (PaboTa ¢ yueOHMKOM- COCTaBIICHUE KOHCIICKTA)
2. CocTaBiieHUE OKUACIIUTEIILHO- BOCCTAHOBUTEIbHBIX peakiuu. (PaboTa ¢ KHUTOM, KOHCIIEK-
TOM.)
@DopMbI M METOAbI KOHTPOJISL:

1. TIpoBepka MHUCHMEHHBIX JOMAITHUX PabOT.

2. 3amuTa pedeparoB U IEMOHCTPAIUS TPE3CHTAIINN.

Tema 2.7
MeTaJjaiabl 1 HEMeETAJI-
JIbI

Conep:kaHue y4eGHOT0 MaTepuaJia:

Jlexunn
1. Meranabl. OcoOEHHOCTH CTPOEHUS aTOMOB U KpHCTauloB. Pu3nyeckue CBONCTBA MeTall-
noB. Knaccudukanus MeTanioB Mo pa3ivMyHbIM MIpU3HaKaM. XMMHUYECKHE CBOHCTBA METAJJIOB.
DNEKTPOXUMHUYECKUN Psijl HAllpsDKEHUH MeTallioB. MeTamiorepmust.

O6ume crocoOb! noxydyeHus MetayuioB. [lonsTre o meramnypruu. Ilupomeramnyprus,
TUAPOMETAJUTYPTrHs U 3aeKTpoMeTaryprust. CriyiaBbl UepHbIE U LIBETHBIE.
2. HemeTtaabl. OcoO€HHOCTH CTpOeHHs aTOMOB. HemeTanibsl — mpocThie BelecTBa. 3aBUCH-
MOCTb CBOMCTB TaJIOT€HOB OT UX MOJ0XeHHs B [leproanueckoit cucreme. OKUCIUTENBHBIE U
BOCCTAaHOBUTEJIbHBIE CBOWCTBA HEMETAIIIIOB B 3aBUCUMOCTH OT UX ITOJIOKEHHUS B PSAAY DIEKTPO-
OTPHLIATEIIBHOCTH.

JlaGopatopHble paboThI

1. 3akanka u otmyck cranm. O3HAaKOMJIEHHE CO CTPYKTypaMu ceporo u 6emoro uyryHa. Pacmo-
3HaBaHUE Y/ JKene3a.

@DopMbI U METO/IbI KOHTPOJISI: aHAJIU3 M OIIEHKA JIA00paTOPHOM pabOTHI.
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HpaKTI/I‘ICCKI/Ie 3aHATHA

DNEeKTPOTUTHYECKOE TTOTydeHUE U pahUHUPOBAHHE ME/IH.
Kuznp u gesrenpHocTh . [[oBH.
Ponp MeTanioB B HICTOPUH YEJIOBEUYECKON IUBUIM3ALUH.
Hcropus oreuecTBEHHON YEPHON METAITYPrUH.
HcTopust 0Te4eCTBEHHOM 1IBETHOW METAJIIypTUu.
CoBpeMEHHOE METAJUTYPTHYECKOE TPOU3BOJICTBO.
CrnennanbHOCTH, CBSI3aHHBIE C 00Pa0OTKOM METaIOB.
Ponb MeTanioB u crijiaBoB B HAYYHO-TEXHUYECKOM IIPOrpeCCe.
Koppo3us MeTainos U criocoObl 3alIUThl OT KOPPO3UH.
e UHepTHBIC WK OJIArOPOTHBIC T'a3bl)
2. Iloarpymma rajJoreHoB, e XapakKTepUCTHKa, CBOWCTBA rajioreHoB. [loarpymnma kuciopoaa u
cephl, UX AIOTpOoNHbIe BUou3MeHeHus. [loarpynmna yrinepona. AyncopOurnoHHas ciocoOHOCTh
aktuBupoBaHHoro yris. (IlonroroBka pegepaTuBHBIX COOOIIEHNUH)
®opMBbI M METOABI KOHTPOJIS:
1. ®poHTanbHBINA U UHAWBUIYAJIBHBIM OMPOCHI.
2. 3amuTa pedepaToB U IEMOHCTPAIUS PE3EHTALNH.

1. ITonyuenue, cobupaHue U pacro3HaBaHue ra3oB. Perienne sKkcrepruMeHTaIbHBIX 3a/1a4. 2
DopMbI M MeTO/IbI KOHTPOJISI: aHAJIN3 U OLIEHKA NMPAKTUYECKON pabOoThlI.
KoHTponbHbIE pabOThI --
CamocrosiTesbHasi padoTa 00y4ar0IMXcs 4
1. 3ammTa MeTauioB oT Koppo3uu. O01acTu MPUMEHEHUSI METAJIOB, CIIJIABOB. 2
(ITonroroBka pedepaTuBHBIX COOOIICHUI HA TEMBI:

e lcropus moxydeHus U IPOU3BOJICTBA ATFOMHHUS. 2

Jlis XapakTepUCTUKH YPOBHS OCBOSHHSI yUeOHOT0 MaTepuala UCIONb3YIOTCS CIeyrolue 0003HaueHuUs:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATEIBHOCTH 10 00pa3ily, HHCTPYKIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEITLHOE BBIITOJIHEHHE JACITEIBHOCTH, pEIIeHUE TPOOJIEMHBIX 33/1a4)
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIUILINHBI

3.1. TpeboBanusi K MUHMMAJBHOMY MATEPHAJIBLHO-TEXHUYECKOMY o0ecreve-
HUIO
Peanuzanus nporpamMmbl y4eOHON TUCIUTIIMHBI MPEAIIONIaracT HATHIAE TEOPETH-
YECKOro y4eOHOTro KabnHeTa
O6opynoBaHne TEOPETUUECKOTO YIeOHOTO KaOUHEeTA:
— pabodee MeCTO MpernoJaBaTes;
— TI0CaJI0YHBbIE MeCcTa 00y4JaroIuXxcs (10 KOJIMYECTBY 00yJarommXxcs);
— TO0CaJ0YHbIC MecTa oOydarouuxcs (B CIEIUATU3UPOBAHHON XMMHYECKOW J1a0o-
paropun);
— pa3gaToYHBIA MaTepUa 110 U3ydaeMbIM TEMaM.

TexHuueckue cpeacTBa O0OYUEHHUS:
- HOYTOYK;
- XUMHUYECKasl Ja00opaTopus, OCHAILICHHAS HEOOXOAMMBIMH JIJIsl yUeOHOM JIeSTeIILHO-
CTH XUMHUYCCKHMH PEaKTHBAMU K 000PYIOBaHHEM.

3.2. UndopMaunnoHHoe odecnevyeHne 00yueHust

OCHOBHBIE HCTOYHUKH:

1. Oprannueckass xumus: yuyeOHUK i ydamuxcs 10-11 kmaccoB o6meodpas3oBa-
TeNBbHBIX yueOHBIX 3aBeneHuit / LieTkoB JI.A. — U3natenbcTBO: ['ymMaHUTApHBIN H3/1a-
tenbckuil ueHtp BJIAJIOC, 2012.
2. OOmas u HeopraHudeckas XxuMus: yaeOHoe nmocooue/Ienncos B. B., Tananos B.
M., denucora U.A., IpoBoBo3oBa T.U. — N3gatenbctBo: denuke, 2013. — (DnekTpoH-
Hast Oubamoreunas cucrema http://www.biblioclub.ru).
3. Xumust: YaeObHo-MeToanueckoe mocobdue. — MznarensctBo: KemepoBckuii rocy-
napcTBeHHbIM  yHuBepcuter, 2015. — (OnexkrpoHHas OuOmMoTeYHass cHUCTEMa
http://www.biblioclub.ru).

JIOTIOJIHUTENbHBIE UICTOUHHUKH:

1. l'a6puensa O.C. bepéskun ILI1., YmakoBa A.A. KoHTpoibHBIE U TPOBEPOU-
Hble padoTbl. Xumus. K yueOnuky O. C. I'abpuensna «Xumus. 11». «Ipoda», Mocksa,
2015roz. — 253 c.

2. I'abpuensu O.C.. [Iporpamma kypca xumuu 1t § — 11 kaccoB o61ieo0paso-
BaTEJIbHBIX yupexkaeHuil. OCHOBHAs IIKOJIa, CpeaHss ( [oaHas1) mKoia. ba3zoBsklil ypo-
BEHb, PO MIHHBIN ypoBeHb. «Jlpoda», Mocksa, 2008 rox. - 67c.

3. l'abpuensu O. C., KymnioBa A.B. Terpanp 175 OIIEHKH KauecTBa 3HAHUH 110
xumun. — M.: Ilpoda, 2015r. -110 c.

4. Tabpuensu O.C. Xumus 10 kmacc. bazosiii ypoBenb. «JIpoday, 2009 rox. —
215c.
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5. Xumus. 11 xi. Kontponsabsie 1 mpoBepounbie padoTsl k yueOnuky O. C. 'a6-
puensHa «Xumus. 11 knacc. bazoseiit yposensy / O. C. IN'abpuensn, I1. H. bepeskun, A.
A. YmakoBa u ap. — M.: Jlpoda, 2010r — 110c.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

JANCHUITIJINHBI

KoHTponb u onieHKa pe3ysnbTaToB OCBOCHMS yU€OHOW AUCUUIUIMHBI OCYIECTBIIS-
€TCsl IPEToAaBaTesieM B IPOLECCe MPOBEAEHUS YCTHOTO OIpOca, MUCbMEHHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBINOJIHEHNS 00Yy4alOIUMUCS KOHTPOJIBHON pabOTHI.

OrneHka KauecTBa OCBOEHUS y4eOHOM MpOrpaMMbl BKIIIOUAET TEKYIIMA KOHTPOJIb
YCIIEBAEMOCTU U IIPOMEKYTOYHYIO aTTECTALUIO I10 UTOraM OCBOCHUS TUCLUIUIMHBI.

Texyimuii KOHTPOJIb TPOBOAUTCA B (pOpMe YCTHOTO OMpPOCA, BHITIOJHEHHUS KOH-

TPOJILHOUM pabOThI U TECTOBBIX 3aJaHUM.

[Ipomexyrounas arrectauusi: B 1 ceMecTpe 3a4eT v BO 2 CEMECTPE MO JUCIUII-

JMHE MPOBOAUTCS B MU depeHIIMPOBAHHBIN 3a4eT.

Pe3ynbrarel 00yueHus
(ocBOeHHBIE YMEHUSI, YCBOSHHBIC 3HAHUS)

@®opMBI U METO/IBI KOHTPOJISA U
OLICHKH Pe3yJIbTaToOB 00yUYCHHUS

Ymemo

-Ha3bIBaTh U3YUYCHHBIC BEIIECTBA M0 «TPUBHAIBLHONY UITH MEKITYHAPOTHOM
HOMEHKJIaType;

-ONPE/ENATh: BaJJCHTHOCTD U CTETIEHb OKHCIICHHSI XUMHUIECKUX IIEMEHTOB,
THIT XUMUYIECKOH CBSI3U B COCAMHECHISIX, 3aps]] HOHA, XapaKTep CPEIbl B BOJI-
HBIX PACTBOpPax HEOPTAaHHMUECKHUX COCIUHEHUSAX, OKUCIUTEIh H BOCCTAHOBHU-
TeIb;

-XapaKTepPU30BaTh: AJIEMEHTHI MAJIBIX TIEPUOOB MO HX MosioxkeHuio B [ICX3;
00II1e XUMHYECKUE CBOMCTBA METAJNIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB
OpPTaHUYECKUX U HEOPTAaHMUECKUX COeIMHEHU,

-00BSCHATH: 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; TIPH-
pPOIYy XMMHYECKOU CBsI3U (MOHHOM, KOBAJICHTHOMN, METAJUTMYECKOM ), 3aBHCH-
MOCTh CKOPOCTH XHMHYECKOW PEAKIINH U TIOJOKESHHUS XUMUYECKOTO PaBHOBE-
CHSl OT pa3NIUYHBIX (aKTOPOB;

-BBIMIOJTHATH XUMHYECKHUH SKCTIEPUMEHT I10 PACIIO3HABAHUIO BAKHEHUIIIUX Op-
TAaHUYECKUX M HEOPTaHUIECKUX BEIIECTB;

-IIPOBOJIUTH CAMOCTOSITENLHBIA TTOUCK XUMHUYECKON HH(OPMAITUH C UCTIOIH30-
BaHHEM Pa3INIHBIX UCTOYHUKOB;

- UCIIOJIB30BAaTh HpI/IO6peTéHHI:I€ 3HAaHWUA U YMCHUS B HpaKTH‘IeCKOﬁ ACATCIIb-
HOCTH U HOBCQI{HCBHOfI KHU3HHU.

Bnamo

-Ha3bIBaTh, OINPEACIIATh, XapaKTEPH30BaTh BEIIECTBA, OOBICHITH SIBICHUSA U
CBOWCTBA, BBIMOJHATH XUMUYECKHIA SKCIIEPUMEHT.

- BaKHEHIINE XUMHUYECKHUE ITOHITUS

-OCHOBHBIE 3aKOHBI XUMUH.

-OCHOBHBIC TEOPUU XUMHHU.

-Ba)KHEUIIINE BEIIECTBA U MATEPHUAIIBL.

-nmuepeHImpOBaHHBIN HHH-
BUJlyaJIbHBIN TUCBMEHHBIH OII-
poc,

-CaMOCTOSATENIbHAsI IPOBEPOYHAs
pabora,

-CaMOCTOSTENIbHAS TPOBEPOYHAS
pabora,

- TECTUPOBAHUE, JUKTAHT, ITHCH-
MEHHBIE TOMAIITHUE 3aJaHUsI 1
T.1.

-CaMOCTOSTENIbHAS IPOBEPOUHAS
pabora,

- epeHIpOBaHHBII HHITHU-
BHJlyaJIbHBIN TUCBMEHHBIH OIl-
poc,

- epeHIpOBaHHBII HHITH-
BH/lyalbHBIN TMCbMEHHBIN OII-
poc,

s Teky1ero TeMaTu4eckoro
KOHTPOJISl M OLIEHKU 3HAHUI B
CUCTEME IIPEyCMOTPEHBI 3aue-
ThI, KOHTPOJILHBIE PAOOTHI.

-KOHTpOJIbHAs paboTa,

-3a4eT,
-3a4eT,
-3a4eT,
-KOHTpOJIbHAA padoTa.
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