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[Ipennaracmasi mporpaMma 10 XMMHH PAcKpBIBACT COJACpKaHUE OOYUYCHUS
xumun  ydamumxcs 10-11 kmaccoB oOmeoOpa3oBaTeNbHBIX OpraHu3aluii  Ha
yrayosieHHOM ypoBHe. IIporpamma cocraBieHa Ha ocHOBe DyHIaMEHTAIBHOTO
anpa cojaepxaHusi obmero oOpazoBaHus, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHONW MpPOrpaMMbl CpeaHero  oOmiero oOpa3zoBaHus,
npencTaBieHHbIX B DeiepaibHOM rocyapCTBEHHOM 00pa30BaTeIbHOM CTaHApTe
cpenHero o0miero oOpa3oBaHUs U MPUMEPHON MPOTPaMMBI MO XUMHUH CPEIHETO
obmrero oOpa3oBaHusI.

[Iporpamma pa3zpaboTaHa B COOTBETCTBMM M Ha OCHOBE aBTOPCKOM IMPOTpamMMBbI
kypca xumuu g 10-11 kmacca o6mieobpa3oBaTenbHbIX yupexaeHuil. Epemun B.
B. Meroanaeckoe mocobue k yueoOnukam B.B. Epemuna, H.E. Ky3pmenko u gp.
«Xumusi. Yrayonennsiii ypoBenb». 10-11x1./ B.B. Epemun, A.A. [Ipo3nos, 1.B.
Bapranosa. — M.: Jlpoda, 2013; — 154, [6] c.

Conepxanue OOydeHHsI peajnM30BaHO B YYECOHMKAX XHWMHH, BBITYIICHHBIX
u3naTenbcTBOM «JIpoday:
—FEpemun B. B., Ky3smenko H. E., Tepenun B. U., Ipo3nos A. A., Jlynun B. B.
Xumus 10 knacc (yriyOiaeHHbINH YPOBEHB);
—Epemun B. B., Ky3smenko H. E., [Ipo3nos A. A., Jlyaun B. B. Xumusa 11 kimacc
(yrmyOJIeHHBIN YPOBEHB).
Hactosmee mnocobue peanusyer oOmme Iend cpeaHero (MONHOro) oOIIero
oOpa3oBaHWs, AaBTOPCKUE WJEHW PA3BUBAIOIIETO, COBPEMEHHOTO, HAYYHO
000CHOBaHHOTO Kypca XHWMHH, BHYTPH IMPEIMETHBIC W MEXIPEIMETHBIC CBS3H.
[Tocobue mpenycmartpuBaeT (HOPMUPOBAHUE YHHBEPCAIbHBIX YUEOHBIX NEUCTBUUI
YYaIUXCsl, TMO3BOJISET OCYIIECTBISITh CHCTEMHO-IEATEILHOCTHBIA M TMPAKTHUKO-
OPUEHTUPOBAHHBINA MOAXOBI B 00yUEHUH.



1.Ilnanupyembie pe3yJbTaThl 00yUeHUsI

[Tnanupyembie pe3ysbTaThl OCBOCHHS yUeOHOIrO MpeaMeTa « XUMUs» Ha
yrIyOJICHHOM YPOBHE:

JInuHOCTHBIE:

1) B cdepe oTHOIICHHI 00yJarOITUXCs K ceOe, K CBOEMY 3/I0POBBIO, K TIO3HAHUIO
ceost:

— TMPUHATHE U PeaTU3allfIo IIEHHOCTEH 30pOBOro U 0€301acHOr0 00pa3a KU3HH,
OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHUE K COOCTBEHHOMY
(U3UIECKOMY U TICHXOJIOTHIECKOMY 3JI0POBBIO;

— HENPUATHE BPEIHBIX MPUBBIYCK: KypEeHUs, YIOTPEOIECHUS aJIKOTOJI,
HApKOTHUKOB;

2) B chepe OTHOMICHHUH 00YJarONTUXCsl K OKPYIKAIOIIEMY MUPY, K )KUBOH IIPUPOJIE,
XYA0XKECTBECHHOU KYJIBTYpE:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYUMOCTh HayKH, TOTOBHOCTb K HAYYHO-TE€XHHUYECKOMY TBOPYECTBY, BJIaJCHUE
JI0OCTOBEPHOU HHpOpMaIIUEH 0 MEPEIOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBON U
OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMUCTBE
MHpa U OOIIIECTBA;

— TOTOBHOCTb M CITOCOOHOCTBH K 00pa30BaHHIO, B TOM YHCIIE CaMO0Opa30BaHUIo,
Ha MPOTSHKEHUU BCE KU3HM; CO3ZHATEILHOE OTHOIIICHUE K HETTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIIEITHOW MPoheCCHOHATBHOM B 00IIECTBEHHOM

eI TEeIIbHOCTH;

— DKOJIOTHYECKas KyJIbTypa, OepeKHOE OTHOIIIEHHUE K POJ- HOM 3eMJIie,
npupoAaHbIM OoraTtcTBaM Poccuu u mupa, MOHUMaHUE BIUSHUS COLMAIbHO-



HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOIHON U COLUANBHOMN Cpebl,
OTBETCTBEHHOCTH 33 COCTOSIHUE MPUPOTHBIX PECYPCOB, YMEHHUI U HAaBBIKOB
pPa3yMHOT0 IPUPOIOTIOIB30BAHMS, HETEPITMMOTO OTHOIICHHUS K ICHCTBHSIM,
NPUHOCSIIAM BpeJI SKOJIOTHH; TPUOOPETEHNE OTBITa SKOJIOTr0- HAIPaBIECHHON
NesTEeNbHOCTH; 3) B cdhepe oTHOILIEHHI 00yUarouxcs K Tpyay, B cepe
COLIMATBHO-D)KOHOMUYECKUX OTHOIICHHIA:

— OCO3HaHHBIN BBIOOP Oyayliel npodeccuu Kak myTh U Coco0 peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TUIaHOB;

— TOTOBHOCTbH 00YUaIOIIUXCS K TPYI0BOM Mpo(deccnoHabHOM EeATETPHOCTH KaK
K BO3MOKHOCTH YYaCTHS B PEIICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0O0IIIeHAITMOHAIBHBIX MTPOOJIEM;

— MOTPEOHOCTH TPYIUTHCS, YBOKEHUE K TPYY H JTIOISM TPYAa, TPYAOBBIM
JTOCTHKCHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K
pa3HBIM BHJIaM TPYIOBOU JIEATEITHHOCTH.

MertanpeaMeTHble:

PeryastuBHsbie YY /|

BoImyCKHUK Hay4YUTCS:

- CaMOCTOSITEJIbHO OTPEIEIATh 1EJIU, CTABUTh U (POPMYIUPOBATH COOCTBEHHbIE
3a/1ayu B 00pa3oBaTeIbHON IEATETFHOCTH U )KU3HEHHBIX CUTYaIMSIX;

- OILICHUBATbh PECYPCHI, B TOM YHCIIe BpeMs U Jpyrue HemaTepuaibHbIe PeCypChl,
HEOOXOIMMBIE /IJIs1 TOCTHXKEHHUS MMOCTaB- JEHHOU paHee IeH;

- CONIOCTABIIATh UMEIOIINECS BOZMOKHOCTH U HEOOXOAUMBIC JIsl TOCTUKEHUS
IIEJIH PECyPCHI;

- OPraHu30BbIBaTh 3 (DEKTUBHBIN MOUCK PECYPCOB, HEOOXOIMMBIX IS
JOCTHXKEHUS TTOCTaBICHHON 11EJIH;

- OIIPENIETISATh HECKOIBKO MyTEH JOCTHKEHUSI TIOCTABIICHHOM 11eJIH;

- BBIOMPATH ONTUMATBHBIN MMyTh JOCTHXKEHUS 1IETH ¢ y4eToM d(PPEeKTUBHOCTH
pacxoJ0BaHUS PECYPCOB M OCHOBBIBASICH HA COOOPAKCHHSIX STUKH U MOPAJIH;

- 33/1aBaTh MapaMeTPhl U KPUTEPUH, IO KOTOPHIM MOXKHO OIPEAEIUTD, YTO IEb
JIOCTUTHYTA;

- COTIOCTABIIAThH MOTYUYEHHBIN pPe3yibTaT NEATEILHOCTH C IMOCTABICHHOW 3apaHee
1ENbIO;

— OIIEHUBATD MOCJIEICTBHSI TOCTHKCHHS TTIOCTABIICHHOM IEJIH B IESITEIILHOCTH,
COOCTBEHHOM KM3HU U KU3HU OKpYKaromux Jroaeit. CpeactBoM GpopmMupoBaHus
perynsatuBHbIX Y Y] ciykaT TEXHOJOTHsS TPOOJIEMHOT0 AUANora Ha JTare
M3y4eHHS] HOBOTO MaTepraja U TEXHOJIOTHS OTICHUBAHUS 00pa30BaTeIbHBIX
JNOCTHKCHUM.

ITo3naBaTesbHbIE YY ]|



BrinyckHUK HayuuTCS:

- KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO C PA3HBIX MO3UIUN;
- pacmo3HaBaTh U PUKCUPOBATH TPOTUBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHUKAX;
- UCIIOJIB30BaTh PA3JIMYHbIE MOJIEIBHO-CXEMATUYECKUE CPEACTBA AJIst
pEACTaBICHUS BBISBICHHBIX B HH()DOPMAIIMOHHBIX UCTOYHUKAX TPOTUBOPEUUNIA;

- OCYIIECTBJISATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIN MTOUCK U CTABUTH Ha €70 OCHOBE
HOBBIC (YueOHBIE U TTO3HABATEIbHBIC) 3a1a4H;

- ICKaTh U HaXOJUTh 00OOLIEHHBIE CIIOCOOBI PEIICHU 3a/1a4;

- PUBOJIUTHh KPUTUYECKHUE apTYMEHTHI KaK B OTHOIIIEHUU COOCTBEHHOTO
CYXXJICHHMSI, TAK U B OTHOIIEHUHU JIEUCTBUHN U CYXXJICHUI APYTroro;

- aHAJIM3UPOBATH U MPEOOPa30BHIBATH MPOOJIEMHO-TTPOTUBOPEUUBBIC CUTYAITUH;

- BBIXOJIUTH 32 paMKH Y4€OHOT0 TpeIMETa U OCYIIECTBIISTh IeJIeHANIPaBICHHbBIN
MTOMCK BO3MOKHOCTH IIIMPOKOTO TIEPEHOCa CPEJCTB U CIIOCOOOB JICHCTBUS,

- BBICTPAUBaTh MHIWBUAYAJTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUNUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YUaCTHUKOB U PECYPCHBIC OTPaHUYCHUS,

- MCHSTh U yICPKUBATh Pa3HbIC MO3UIIMU B MIO3HABATEIIBHON JIEATEIIBHOCTH (OBITh
YUYCHUKOM U yuuTesnaeM; popMyaupoBaTh 00pa3oBaTeIbHbBIN 3alPOC U BBIOJIHATH
KOHCYJIbTaTUBHBIE (DYHKIIMH CAMOCTOSITENIbHO; CTABUTH NMPOOJIEeMy U paboTaTh HaJl
€€ pelIeHuEM; YIIpaBIsiTh COBMECTHOM MTO3HABATEIBHOM AEATEIbHOCTHIO U
MOAYUHATHCA).

KommynukatuBubie YY J{

BrinyckHUK HayYuTCS :

— OCYUIECTBIIATH JIEJIOBYI0 KOMMYHHKAIIUIO, KAK CO CBEPCTHUKAMU, TaK U CO
B3pOCJIBIMU (KaK BHYTpU 00pa3oBaTebHON OpraHU3allid, TaK U 3a €€ MpeesIaMH);
— MPU OCYIIECTBICHUH IPYNIIOBON PabOThI ObITh KaK PYKOBOJUTEIIEM, TaK U
YJIEHOM NPOEKTHON KOMaH/Ibl B Pa3HbIX POJIAX (TEHEPATOPOM UIEH, KPUTUKOM,
UCIIOJIHUTENIEM, IPE3CHTYIOIINM U T. 11.);

— pa3BEpPHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C
UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3bIKOBBIX CPEJ/ICTB;

— pacrno3HaBaTh KOHPJIUKTOTEHHBIE CUTYAIIMH U MPEA0TBpAIIaTh KOHGIUKTHI 10
UX aKTUBHOM (pa3bl;

— KOOPJAMHHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSX BUPTYAIHHOTO
B3aUMOJEHCTBHS (MJIM COYETAHUS PEATBHOTO U BUPTYAIBHOTO);

— COTJIaCOBBIBATH MO3UIIMU YWIEHOB KOMaH/bI B Mpoliecce pabOThl Hal 00IUM
IPOYKTOM/pEIIEHUEM;

— MOPEACTABIATH MYOJIMYHO PE3YIAbTAThl HHIUBUAYAIbHON U TPYIIOBOM
NEeSITeIbHOCTH, KaK Mepej] 3HAKOMOMW, TaK U Mepe] HE3HAKOMOM ayJIUTOPUEH;

— 1o0UpaTh NAPTHEPOB ISl AEIOBOM KOMMYHHUKAIIUU, UCXO/S U3 COOOpaKeHU I
PEe3yIAbTAaTUBHOCTU B3aUMOJCHCTBHUSI, @ HE JIMUHBIX CUMIIATH;



— BOCIIPUHUMATh KPUTUUYECKUE 3aMEYAHMSI KaK pecypc COOCTBEHHOT O Pa3BUTHS;
— TOYHO U €MKO (hOpMYJIUPOBATH KAaK KPUTUYECKHUE, TAK U OAO0OPUTEIIbHbBIE
3aMeYaHus B aJipec IPYTUX JIOJeH B paMKax JIeJIOBOM U 00pa3oBaTeNbHON
KOMMYHUKaLUH, 30eras Mpu 3TOM JUYHOCTHBIX OLIEHOYHBIX CYKJIECHUH.
IIpenmeTHsie:

B pesynbTaTe u3ydyenus ydeOHOro npeamera «XUMHs» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BBITYCKHUK Ha YITyOJI€HHOM YPOBHE HAYUUTCS:

— pacKpbIBaTh Ha MpUMEpaX poJib XUMHUU B OPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MUPA U B IPAKTUYECKOMN NEATEIbHOCTU YEIOBEKA, B3aUMOCBS3b
MEXIy XUMHEN U APYTUMHU €CTECTBEHHBIMU HAYKAMU;

— COIIOCTAaBJIAATh UCTOPUUECKUE BEXU PA3BUTUSA XUMHH C UICTOPUYECKUMU
NEPUOIAMU PA3BUTHS IPOMBILIJIEHHOCTH U HAYKH JJIsI IPOBEICHUS aHAIn3a
COCTOSIHUS, ITyTEH Pa3BUTHUSI HAYKH U TEXHOJIOTHIA;

— aHAJIU3UPOBATH COCTaB, CTPOCHHUE U CBOMCTBA BEIIECTB, IPUMEHSIS TTOJIOKEHUS
OCHOBHBIX XUMHUYECKUX TEOPUI: XUMUYECKOTO CTPOEHHUSI OPraHUYECKHUX
coenuHeHuid A. M. BytnepoBa, CTpO€HHUS aTOMa, XUMUYECKOU CBSI3H,
ANEKTPOJIUTHYECKON AUCCOUMALIUY KUCIOT, OCHOBAaHUI U COJIEH, a TaKKe
YCTaHABIIMBATh IPUUMHHO-CJIEACTBEHHbBIE CBSI3M MEXKAY CBOMCTBAMHU BEIIECTBA U
€ro COCTaBOM M CTPOEHUEM,;

— NPUMEHSATH NMPABUIIA CUCTEMATUUECKON MEXIYHAPOJHON HOMEHKIIATYPhI KaKk
CpelICTBA pa3NUYeHUs U UACHTU(PUKAIIUY BEIIECTB 110 UX COCTaBY U CTPOECHUIO;
— COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIE ()OPMYIIbl HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB KaK HOCUTENIEeH MH(POPMAIIUKA O CTPOSHUU BEIIECTBA, €TI0
CBOMCTBaX U MPUHAJIEKHOCTHU K ONPEJIETCHHOMY KJIacCy COCIMHEHUIA;

— OOBSACHATH PUPOY M CIIOCOOBI 00pa30BaHUS XUMHUECKOMN CBSI3U:
KOBaJICHTHOM (MOJISIPHOM, HETIOISPHOM ), HOHHOM, METAJINTMYECKOM, BOJIOPOIHOM C
LIEJIBIO OIIPEACIICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapaKTepHu30BaTh (PU3NUECKHE CBONCTBA HEOPTAHUYECKUX U OPIraHUYECKUX
BEIIECTB U yCTAaHABIMBATh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BELIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKH;

— XapaKTepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUN XUMUYECKUX CBOMCTB
IIPOCTBHIX BELIECTB, BOJLOPOJHBIX COCAMHEHNMN, BBICIIUX OKCHJIOB U TUAPOKCUIOB;
— MPUBOAUTH NPUMEPBl XUMHUYECKUX PEAKLIUNA, PACKPBIBAIOIINX XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA HEOPTaHUUYECKUX U OPTaHUYECKUX BEIIECTB U3YYEHHBIX
KJIACCOB C II€JIbI0 UX HUIACHTHU(PHUKAIUU U 00bICHEHUS 00JaCTH IPUMEHEHUS;

— OIpPENENATh MEXaHU3M PEAKIUU B 3aBUCUMOCTH OT YCIOBUM ITPOBEICHUS
pPEaKIuy ¥ IPOTHO3UPOBATH BO3MOKHOCTh IPOTEKaHU XUMHYECKUX PEAKLINI Ha
OCHOBE THIIa XMMUYECKOU CBS3U U AKTUBHOCTH PEArcHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKU X



COCIMHEHUHN OT XapaKTepa B3aMMHOTI'O BIIUSIHUS aTOMOB B MOJIEKYJIaX C HEJbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINHY;

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOU pe- aKI[UU U CMEIICHUS
XUMHUYECKOTO PABHOBECHSI OT PA3JIMYHBIX (DAKTOPOB C IEJIbIO ONIPEACIICHUS
ONTUMAJBHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOIECCOB;

— YCTaHaBJIMBATh TEHETHUUECKYIO CBSI3b MEXY KJIacCaMU HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB JIJI1 000CHOBaHUS MPUHIUITUATHHON BO3MOKHOCTH
MOJIYYEHHUsI HEOPTaHUYECKUX U OPTaHUYECKUX COSUHEHUM 3aJJaHHOTO COCTaBa U
CTpPOEHUS;

— MoI0UpaTh PeareHThl, YCIOBUS U ONPECTSATh MPOAYKThI PEAKIUM,
MO3BOJISIIOIINX Peain30BaTh 1a00PATOPHBIE U IPOMBIIIIEHHBIE CITOCOObI
MOJIYYEHUSI BAXKHEHIITUX HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB;

— ONPEAENATh XapaKTep CPe/bl B pe3ysIbTAaTe TMAPOIN3a HEOPraHUUECKUX U
OpraHUYEeCKHUX BEIIECTB U MPUBOJUTH MPUMEPHI TUIPOJIN3a BEIIECTB B
MOBCETHEBHOM JKM3HU YeJI0BeKa, OMOJOTUUECKUX OOMEHHBIX MPOIEccax u
IPOMBIIIJIEHHOCTH; — TPUBOJIUTH MPUMEPHI OKUCIIUTEIIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIMI B IPUPOJIC, MPOU3BOJICTBEHHBIX MpOIleccax U
KU3ZHEESITETLHOCTH OPTraHU3MOB. — 00OCHOBBIBAThH MPAKTUIECKOE
UCIIOJIb30BAHME HEOPTaHUUYECKUX U OPTaHUYECKUX BEIIECTB U UX PEAKIUN B
IIPOMBIIIJIEHHOCTH U OBITY;

— BBITIOJIHATh XUMUYECKHUI IKCIIEPUMEHT IO PACIIO3HABAHUIO U MOJYYEHUIO
HEOPraHWYECKUX U OPraHWUYECKUX BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJiaccam
COCIMHEHUH, B COOTBETCTBUH C MIPaBUJIaMH M TIpHeMaMu 0€30TacHO# paboThI C
XUMUYECKUMH BEIIECTBAMHU U JTA0OPATOPHBIM 000pYIOBaHUEM;

— TIPOBOJUTH PACUEThl HA OCHOBE XMMHUYECKUX (OPMYJI M YpaBHEHUH PEaKITU:
HAXO0XJICHHE MOJICKYJIIPHON (POPMYIIbI OPraHUYECKOTO BEIIECTBA 110 €ro
IJIOTHOCTHU U MacCOBBIM JOJIIM 3JIEMEHTOB, BXOAIIUX B €r0 COCTAB WJIU 10
IPOJIYKTaM CrOpPaHUs; pacueTbl MaCCOBOM JIOIM (MAacChl) XUMUYECKOTO
COEIMHEHUS B CMECH; pacueThl Macchl (00BbeMa, KOJIMUECTBA BEUIECTBA) MPOAYKTOB
peakiuu, eCiIu OJTHO U3 BEHIECTB JaHO B U30BITKE (MMEET MPUMECH ); PACUETHI
MacCOBOM UM 00BEMHOM J0JIM BBIX0/1a MPOIYKTA PEAKIUU OT TEOPETUUECKU
BO3MOYKHOT0; pacueThl TEIIIOBOTO 3(pdeKTa peakiun; pacyeTsl 00bEMHBIX
OTHOILIEHHUM ra30B MPU XUMUYECKUX PEAKIUAX; PaCUeThl Macchl (00beMa,
KOJIMYECTBAa BEIIECTBA) MPOIYKTa PEAKLIUH, €CJIM OJTHO U3 BEIIECTB JaHO B BUJIE
pacTBOpa C ONPECIICHHOW MacCOBOM JOJIEM pACTBOPEHHOT'O BENIECTBA;

— UCIOJIb30BaTh METO/Ibl HAYYHOT'O TTO3HAHUS: aHAJIU3, CHHTE3, MOJICTIUPOBaHUE
XUMUYECKUX MPOLIECCOB U SIBJICHUM MPU PEIICHUH Y4eOHO-UCCIIeI0BATEIbCKUX
3a/1a4 M0 U3YYEHUIO CBOMCTB, CIIOCOOOB MOIYUYEHHUS U pACIO3HABAHUS
OpraHUYECKUX BEIIECTB;



— BIIaJIeTh IPaBUIIAMH 0€30MTaCHOTO 0OpaIEeHUs C EIKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIIIECTBAMH, CPEICTBAMHU OBITOBON XMMHUH;

— OCYIIECTBIIATH MOUCK XUMUYECKON MHPOPMAITNH 110 HA3BaHUSM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (DOPMYJiaM BEIIECTB;

— KPHUTHYECKH OIEHUBATh U HHTEPIIPETHPOBATH XUMUIECKYIO HH(OPMAIIHIO,
coJiep Kalyocs B COOOIICHUSIX CPEICTB MacCOBOM MH(OpPMAIUH, pecypcax
HNuTepHeTa, HAYYHO-TTONYJIAPHBIX CTATHAX C TOUYKH 3PCHUS €CTECTBCHHO-HAYIHOM
KOPPEKTHOCTH B LIEJISAX BBISIBICHHS ONTUOOYHBIX CYKICHUHA U (DOPMHUPOBAHHSI
COOCTBEHHOM IMO3UIIUH,

— HaXOJIUTh B3aUMOCBSI3H MEXKITY CTPYKTYPOU U (PYHKIMEH, MPUIMHON U
CJICICTBHEM, TEOPHEH U (paKTaMU TIPH aHAJIM3€E MPOOJIEMHBIX CUTYAITUi
000CHOBaHUH MPUHUMACMBIX PEIICHNI HA OCHOBE XUMUYCCKUX 3HAHU;

— MPEACTABIATH MYTH PEIICHHS TII00aTbHBIX TTPOOJIEM, CTOSIIUX MEePe]T
YEJIOBEYCCTBOM, M MIEPCIICKTHBHBIX HAIIPABJICHUHN Pa3BUTHS XUMUYCCKUX
TEXHOJIOTHH, B TOM YHCJIC TEXHOJIOTHH COBPEMECHHBIX MaTCPHUAJIOB C Pa3INYHOM
(GYHKIIMOHAIBHOCTHIO, BO30OHOBJISIEMBIX HCTOYHHKOB CBIPbS, MEepepabOTKH U
YTHJIN3AIUHU TPOMBIIIJICHHBIX U OBITOBBIX OTXOOB.

B pe3yabTaTe M3yuyeHusi yueOHOro npeamera «XuMus» HAa YPOBHE CpeIHEro
001ero od0pa3soBaHus:
BpInycKHMK Ha Yri1y0JIEeHHOM YPOBHE HAYYHUTCSI:

— packphIBaTh Ha MpUMEpPaX POJIb XUMUU B (POPMHPOBAHMHU COBPEMEHHOM

HAay4YHOW KApTHUHBI MUpPA U B MPAKTUYECKOUN NEATEIIbHOCTH YEIOBEKA, B3AUMOCBS3b
MEXIy XUMHEN U APYTUMHU €CTECTBEHHBIMH HayKaMUu;

—  WUIIOCTPUPOBATh HAa MPUMEPAX CTAHOBJICHUE M HBOJIIOLUIO OPraHUYECKOMN
XUMUHU KaK HAyKU Ha Pa3IMYHbIX UICTOPUUYECKUX FTAllax €€ Pa3BUTHS;

— yCTaHaBJIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBSA3U MEXIAY CTPOCHHEM aTOMOB
XUMHUYECKHX DJIIEMEHTOB WM IEPUOJUYECKHM H3MEHEHHUEM CBOMCTB XMMHYECKUX
3JIEMEHTOB W WX COCIMHEHHM B COOTBETCTBUM C MOJIOKEHHEM XHUMHUYECKUX
3JIEMEHTOB B IEPUOJUYECKON CUCTEME;

— AHAIM3UPOBATh COCTaB, CTPOCHUME M CBOWCTBA BELIECTB, HPUMEHSS
MOJIOKEHUSI ~ OCHOBHBIX ~ XMMHMYECKHMX  TEOPUM:  XHUMHUYECKOIO  CTPOCHUSA
opranm4eckux coeanHeHud A.M. bytnepoBa, CTpoeHMST aToma, XUMHYECKOU
CBSI3H, BJIEKTPOJUTHYECKON THUCCOLMALNM KUCIOT U OCHOBAHWW, YCTaHABIWUBATh
MIPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKIY CBOMCTBAMH BEIIECTBA U €T0 COCTABOM M

CTPOCHHEM;



— TMPUMEHATh NPABWIIA CHCTEMATHYECKON MEXKIYHAPOAHOW HOMEHKIIATYPHI
KaK CpeACTBa pa3liMueHUss M HACHTU(PUKAIUM BEIIECTB IO HUX COCTaBy H
CTPOCHHUIO;

— COCTaBJISITh MOJICKYJISIDHBIE U CTPYKTYpHBbIE (hOPMYJIbI HEOPTraHUYECKUX W
OpraHUYeCKUX BEIECTB KaK HOCUTENIEeH MH(pOpMAIMU O CTPOCHUU BEIIECTBA, €ro
CBOMCTBAX U NPUHAJIEKHOCTH K ONPEICIICHHOMY KJIACCY COEUHEHUM;

— OOBSCHATHL TMPUPOAY U CHOCOOBI 00pa3oBaHUSI XUMHYECKOW CBSI3HU:
KOBAJICHTHOU (MOJISIPHOM, HEMOJSPHOI), HOHHOM, METaUTMYECKON, BOJOPOTHON —
C LIEJIbIO ONPEJETICHUS] XUMUYECKOW aKTUBHOCTH BEILIECTB;

—  XapaKTepu30BaTh (PU3MYECKHUE CBOMCTBA HEOPTaHMUYECKUX M OPraHMYECKUX
BEIIIECTB U YCTAHABJIMBATH 3aBUCHUMOCThH (DM3WYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIICTKH;

—  XapakTepu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHUM XUMHUUYECKHX CBOWCTB
IIPOCTBIX BELIECTB, BOJOPOAHBIX COEAUHEHUH, BBICIIMX OKCHJIOB U TUAPOKCH/IOB;

— IPUBOJUTH MPUMEPHl XUMUYECKUX PEAKLUH, PACKPBIBAIOIINX XapaKTEpPHbIE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX M OPraHUYECKHUX BEIIECTB H3YYEHHBIX
KJIACCOB C MEJIbI0 UX HACHTU(UKAIIMHA U OOBICHEHUS 001aCTH IPUMEHCHHS;

— OIpEeNessATh MEXAHW3M pPEAKUMU B 3aBUCUMOCTH OT YCJIIOBHUU IPOBEICHUS
pPEaKUHUHU U IIPOTHO3ZUPOBATH BO3MOXKHOCTH MPOTEKAHUSI XMUMHUYECKUX pEeaKLUl Ha
OCHOBE TUIIa XUMUYECKOU CBSI3U U aKTUBHOCTH PEArcHTOB;

— YCTaHABIMBAaTh 3aBUCUMOCTh PEAKIIMOHHOW CIHOCOOHOCTH OpPTaHUYECKUX
COCMHEHUN OT XapakTepa B3aMMHOTO BIIMSHUS ATOMOB B MOJIEKYJIAX C LEJBIO
IIPOTHO3UPOBAHUS NPOJTYKTOB PEAKLINH;

— YCTaHaBJIMBAaTh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEaKUWHU U CMEIICHUS
XAMHYECKOTO PABHOBECHS OT pPa3IUYHBIX (DAKTOPOB C IIENBIO OMpPEaeTeHUs
ONTUMAJIBHBIX YCIOBUU MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;

— YCTaHaBJIMBAaTh N'CHETHUYECKYIO CBA3b MEXAY KllacCaMHU HEOPraHWYECKUX U
OpraHUYeCKUX BEHIECTB i OOOCHOBAaHMUS NPUHIUIHUAIBHOW BO3MOXHOCTHU
MOJy4YEHUsI HEOPraHUYECKUX W OPraHUYECKUX COCAMHEHHMM 3alaHHOTO COCTaBa U

CTPOCHHSI;



— moaldupath peareHThl, YCIOBUS W ONPEACNSITh MPOAYKTHl pEaKIui,
MO3BOJIAIONIMX peaqu30BaTh JabOOpAaTOPHbIE U  MPOMBIILUICHHBIE CIOCOOBI
MOJTyYEHHUS BaXKHEUIIINX HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIECTB;

—  ONpENENATh XapakTep CPEeAbl B pe3yibTaTe TUAPOJIN3a HEOPTaHUYECKUX U
OpraHUYeCKUX BEIIECTB M TMPUBOJAUTH MPUMEPHl THUAPOJM3a BEIIECTB B
MOBCETHEBHOM JKM3HU 4YeJOBEKa, OHOJOTMYECKUX OOMEHHBIX Mpolleccax u
IPOMBIIIJIEHHOCTH;

—  TPUBOAUTH TPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKkIuil B
IPUPO/IE, MPOU3BOICTBEHHBIX MPOIIECCaX U KU3HEAEATSIIbHOCTU OPTaHU3MOB;

— O0OOCHOBBIBaTh  MPAKTHUUECKOE  HMCIIOJIb30BAHUE  HEOPraHMYEeCKUX U
OpraHUYEeCKUX BEIIECTB M UX PEAKIUH B MPOMBIIIUICHHOCTH U OBITY;

—  BBINOJIHATh XUMHYECKUNM AKCIEPUMEHT MO PACIIO3HABAHUIO M TOTYYECHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjlaccaM
COCIMHEHUN, B COOTBETCTBUHU C TMpaBWIAMU W MpUEMaMH O€30IMacHON paboThI ¢
XUMUYECKUMU BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHUEM;

— TPOBOJUTH pacyeThl HAa OCHOBE XUMHUYECKUX (OpPMYJI U YpaBHEHUU
peaKIuii: HaX0XKJIeHNE MOJICKYJISIPHONW (hOPMYJIBI OPTaHMYECKOT'0 BEIIECTBA 10 €ro
IJIOTHOCTA M MACCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WU MO
NpPOAYKTaM CrOpaHMsi; pacyeTbl MacCOBOM JoJM (Macchl) XHMHUUYECKOIO
COCIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB
peakiuu, €CId OJIHO W3 BEIIECTB JAaHO B M30BITKE (MMEET MPUMECH); PaCUEThI
MacCcOBOM WM OOBEMHON IOJNM BBIXOJA MPOAYKTa PEAKIIMU OT TEOPETHUCCKHU
BO3MOXXHOT'O; pacyueThl TeIIoBOoro J3(¢deKTa peakiuu; pacyeThl OO0BEMHBIX
OTHOILIEHUM Ta30B MpPU XUMUYECKUX PEAKIUAX; pacueTbl Macchl (o0beMma,
KOJIMYECTBA BEILECTBA) MPOJYKTa PEaklMH, €ClId OJHO U3 BEIIECTB JIaHO B BHUJIE
pacTBOpa C ONPECIICHHOW MAacCOBOM J0JIE pACTBOPEHHOI'O BENIECTBA;

— WCIHOJIb30BaThb  METOJIBl  HAy4YHOrO  TO3HAHMS:  aHaJIu3,  CHUHTE3,
MOJICTUPOBAHUE XUMUYECKUX MPOILIECCOB U SIBJICHUW — MPU PEUICHUU Yy4eOHO-
HCCIIEIOBATEIbCKUX 3aJad 0 HW3YyYEHHUIO CBOMCTB, CIIOCOOOB TIOJNYYEHUS H

pacino3HaBaHAd OPraHU4YCCKUX BCIICCTB,



— BJIQJIETh TpaBUJIAMU OE30MacHOTO OOpalleHUus C CIKUMH, TOPIOYHMH U
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUW;

— OCYIIECTBIATh TIOMCK XUMHYECKOWM WH(MOpMAIMU 10  Ha3BaHUSM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

— KPWTHYECKH OIICHWBATh M MHTEPIPETUPOBATh XMMHUYCCKYIO WH(MOPMAIIHIO,
CollepKaIIyrocss B COOOIIEHUSAX CPEICTB MacCoBOM HWHGOpMAIHMH, pecypcax
WNuTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHUS €CTECTBCHHO-HAYYHOU
KOPPEKTHOCTH B IIEJSIX BBISBICHUS OIMMOOYHBIX CYXKISCHUH W (PopMUpOBaHUS
COOCTBEHHOM MO3UITUH;

— YCTaHABJIMBATh B3aUMOCBS3M MEXKIY (akTaMH W TCOPHUCH, NMPUUYUHOW U
CJICJICTBHEM IpU aHaJIM3¢ MPOOJIECMHBIX CUTYaIlMii 1 00OCHOBAaHUM MPUHUMACMBIX
PEIICHHUI Ha OCHOBE XMMHYCCKUX 3HAHUH;

— MPEACTaBIATh IYTH PEIICHUS TJIOOATBHBIX MPOOJIEM, CTOSIIHUX TepeT
YeJIOBEYCCTBOM, U IEPCIEKTHBHBIX HANpaBICHUH Ppa3BUTHS XUMHYCCKHUX
TEXHOJIOTUH, B TOM YHCJIE TECXHOJOTHUH COBPEMEHHBIX MATEPHAIOB C Pa3IUYHOU
(GYHKIIMOHAIBHOCTBIO, BO300HOBJIIEMBIX HMCTOYHHKOB CBHIPhS, IEepepabOTKH |

YTHIIN3alOWHU IIPOMBIIIJICHHBIX U OBITOBBIX OTXO0B.

BuvinyckHuK na yenyoineHnHom ypoeHe noayuum 603MONCHOCHIb HAYYUMbCA:
—  @opmyruposams  yeib  UCCAEO08AHUA,  BbLOGU2AMb U  NPOBEPSMb

OKCNEPUMEHMATIBHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX 8eUecms HA OCHO8E UX
coCmasa u CMpOeHus, Ux CNOCOOHOCMU 6CMYNAMb 6 XUMUYECKUe peaKyul, O
xapakmepe u npoOyKmax pasiudHbixX XUMUYECKUX PeaKyuil;

—  CamMOCmMOSIMENbHO NIAHUPOBAMb U NPOSOOUMb XUMUYECKUE IKCNePUMEHNbL
¢ cobnodeHuem npasuil Oe30nacHol pabomovl ¢ gewecmeamu u iabopamopHuim
0bopyoosaruem,

—  UHMePnpPemuposams OaHHble 0 COCMABE U CMPOCHUU 8eleCms, NOJLYYeHHbIe
C NOMOWBIO COBPEMEHHBIX (PUBUKO-XUMUHLECKUX MEMOO08;

—  ONUCHLIBAMb COCMOSIHUE IAEKMPOHA 6 aAMmoOMe HA OCHOBE COBPEMEHHbIX
K8AHMOBO-MEXAHUHECKUX NPeOCMABIeHUIl O CMPOeHUUu amoma Oisi 0ObsICHeHUs.

pes3yiomamos CNeEKmMpalbHO2O AHANIU3A 6eUlecme,



—  Xapakmepus3oeamnb POJib a30m0codep9fcau;ux cemepoyuUKiIudYecKux
coeouHenull u HYKJIEUHOBbIX KUCl1om KaxK gadicHeluux OuonocUYecKU axKmueHbIX
eeuyecmses,

—  HNPOcHO3Uposambs BO3MOIHCHOCM b npomexKanusl OKUCTIUMENTIbHO-
60CCMAHOBUMETIbHbIX peakuuﬁ, aescaiux 6 OCHoO6€e I’lpMPO()Hle u

np0u36000m 6EHHbLIX NPoYeccos.

Conep:kanmne y4e0HOr0 nmpeamera
10 kiacc
(3 u B Hexet0, Bcero 105 4, U3 HUX 5 4 —Ppe3epBHOE BpeMsi)

Tema 1. IloBTOpenue u yriayosjaenune 3Hanui (18y)

ATOMHO-MOJIEKYJISIPHOE yueHHE. BemecTBa MOIEKYISIPHOTO U HEMOJIEKYJISIPHOT O
ctpoeHus. KayecTBeHHBIM M KOJIMYECTBEHHBIM COCTaB BewlecTBa. MousipHas U
OTHOCHUTEJIbHAsI MOJIEKYJISIpHasi Macchl BenlecTBa. MoJibHass JOJISI U MaccoBas
JIOJISI JIEMEHTA B BEILIECTBE.

Crpoenue aroma. ATomHas opOutanb. [IpaBuia 3amoIHEHUS SJEKTPOHAMH
aTOMHBIX opOuTanedi. BanentHbie dnekTpoHbl. [lepuogudeckuii  3aKOH.
Q@opMyIUpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IPEJICTABICHUNA O CTPOCHHUU
aroma. MI3MeHeHne CBOMCTB 3JIEMEHTOB M X COCIMHEHUN B IIEPUOJAX U TPyIIIax.
XUMHUYecKass CBs3b. OJEKTPOOTPUILIATENIBHOCTh. BHIbI XWMHYECKOW CBA3U.
Nonnas cBs3p. KoBanenTtHas HemomnsipHas W mojsipHas cBs3b. OOMEHHBIA U
JOHOPHO-aKIENTOPHBIA MEXaHU3M O0pa30BaHUSI KOBAJEHTHOW MOJISIPHOM CBSI3H.
I'eomeTpust Mmonekynbsl. Mertamnueckast cBsizb. BogopoaHas cBs3b. ArperaTHble
COCTOSIHMSI ~ BEIIECTBA.  |HMIbl  KPUCTAUIMYECKUX  PELICTOK:  aTOMHasd,
MOJIEKYJIIpHAs, HOHHAs, METAJUIMYECKasl.

Pacuetsl mo opmynaM u ypaBHEHUAM peakuuid. ['a30Bble 3aKOHBI. YpaBHEHUE
Knaimepona—MenpeneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIICHUH.
OTHOCUTENbHAS MIOTHOCTD a30B.

Knaccudpukanusa XUMUYECKUX pPEAKUUNA MO Pa3IuYHBIM IMPU3HAKAM CPABHEHUSI.
N3MeHeHne cTeneHn OKHMCIEHHSI 3JIEMEHTOB B COE€AMHEHUSX. OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBbIE peakunu. OKUCIEHHE W BOCCTaHOBIEHUE. OKHUCIUTENN H
BOCCTaHOBHUTENH. Meroa »3iaekTpoHHOro OanaHca. llepmanHraHat kamusi Kak
OKHCJIUTEND.



Baxuenmme knacchl HEOPraHUYECKMX BEIIECTB. | €HEeTHUYEeCKas CBSI3b MEXKIY
KJIACCaMHU HEOPTaHMYECKHX coequHeHui. Peakium nonHoro oomena. ['mapoinus.
pH cpenpl.

PactBopbl. CriocoObl BBIPAKEHHS KOJIMUECTBEHHOI'O COCTaBa pacTBOpA: MaccoBasi
noJist (TIpOLIEHTHAsT KOHIIGHTpallusi), MOJisipHas KoHUeHTpauus. KosuiouaHsie
pactBopel. Oddexkr Tunpans. Koarynsmus. Cunepesuc. KomriekcHbie
coenuHeHnsa. CocTaB KOMILJIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTeb, JTUTAH/bI.
Koopaunannonnoe yncno. HoMeHknaTypa KOMIIEKCHBIX COEUHEHN.
JdeMoHcTpanuu.

1. O6pa3siibl BENIEeCTB MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHUS.

2. Bosronka noja.

3. Onpenenenrie KUCIOTHOCTH CPEABI TPU MTOMOIIY UHAUKATOPOB.

4. Db dext Tunnans.

5. O0Opa3zoBaHre KOMIUIEKCHBIX COCIMHEHUM MEPEXO0IHBIX METAJIOB.
JlaGopaTopHbIe ONBITHI.

1. Peakiinu noHHoro ooMeHa.

2. CBoiicTBa KOJUIOUIHBIX PaCTBOPOB.

3. 'uaponus coneil.

4. IlonydyeHue U CBOMCTBA KOMIUJIEKCHBIX COCJIMHEHUMN.

IIpakTuueckas padora Ne 1. BeinmonHeHNE SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«PeakmonHasi CmocCOOHOCTH BEIIECTB B PACTBOPAXY.

KonTpoabnas padora Nel no teme «OCHOBBI XUMHM.

Tema 2. OcHOBHbBIE MOHATHS oprannyeckoi xumum (134)

[Ipenmer opranuyeckod xumuu. OCOOEHHOCTH OPraHUYECKHX BEIIECTB.
3HaueHrne opraHuyecko xumuu. I[lpuyuHBl MHOTOOOpa3us OPraHUYECKHUX
BEILECTB. YTJEPOJHBIA CKEJNET, €ro THIbl: IUKIWYECKUE, alUKINYECKHUE.
KapOonuknraeckue U reTeporuKiIndeckKiue CKeJleThl. Bubl cBsI3eil B MOJIeKyJax
OPraHUYECKUX BEIIECTB: OJIMHAPHBIEC, JBOWHBIC, TpOWHbIE. MI3MeHeHne >Hepruun
CBSI3€M MEXIy aToOMaMHu Yriepoja IIpU YBEIWYEHHM KPATHOCTH CBSI3H.
Hacellennpie 1 HEHAChIIIEHHBIE COCTUHEHMUSL.

DNEKTPOHHOE CTPOEHUE M XMMHMUYECKHE CBSI3M aToma yriepojna. ['mOpuauzanus
opOuTaeii, ee TUIIBI 1/ OPraHMYECKUX coelUMHEeHui: SP°, sp?, sp. O6paszoBanue
G- ¥ T-CBSI3€M B MOJIEKYJIaX OPraHUYECKUX COEAUHEHUMU.

OCHOBHbBIE TMOJIOKEHUSI CTPYKTYpPHOW TEOPUU OPraHUYECKUX COCIMHEHUHU.
Xumnueckoe  crpoenme.  CrtpykrypHas  dopmyna.  CTpykTypHas U
NPOCTPAaHCTBEHHAs u3oMepus. M3omepus yraepoaHoro ckenera. M3omepus
MOJIOKEHUA. MexKiiaccoBasi M30MepHus. BuIBI NpPOCTPAHCTBEHHOW H30MEPUH.
Ontrueckass mzomepusi. ONTUYECKHE AHTUIOJAbI. XHUPATbHOCTb. XHUpAJIbHbIE U
axvpalbHbIE MOJIEKYJIbI.

I'eomeTrpuueckas uzomepust (yuc-, mpanc-uzomepus). I'omonorusa. ['omomoru.
['omonorunueckast pa3HOCTh. [ OMOJIOTHYECKUE PAJIBI.

OnektponHble 3G dekThl. CrocoObl 3amuceil peakuii B OpraHUYeCKOr XUMHH.
CxeMa u ypaBHeHHE. YCJIOBUS MpoBeneHus peakiuid. Knaccudukarus peakuuit
OpPraHMYEeCKUX  BEHIECTB IO  CTPYKTYpPHOMY  TMPHU3HAKY:  3aMElICHHUE,



MpUCOEIMHEHNE, oTuIeruieHrne. Mexanu3Mbl peakiuui. CrnocoObl pa3peiBa CBSI3H
yraepoa-yriepos. CBoOOHBIE pauKalbl, HYKJI€O(DUIbI U 31EKTPODUITBI.
Knaccudukanuss opraHnyeckux BewmecTB M peakuuil. OCHOBHBIE KJIACCHI
opraHudeckux coenuHeHui. Kiaccudukanuss OpraHM4eCKMX COEIMHEHHH IO
(GYHKIMOHAIBHBIM TPYIIaM. DJIEKTPOHHOE CTPOEHUE OPraHUYECKHUX BEIIECTB.
B3aumHOe BiausHME aTOMOB M IPyHn aTOMOB. MHAYKTUBHBIA U ME30MEpHBII
s dextrl. [IpencraBnenue o pezonance. HoMeHkiatypa opraHM4ecKux BELIECTB.
MexayHapojHas (cucTeMaTUyeckas) HOMEHKIIaTypa OpraHUYecKUX BEIECTB, €€
npuHUMIbl. PanuonansHas HOMeHKIaTypa. OKHCIEHHME M BOCCTAHOBJIICHHE B
OpraHUYECKOW XUMUHU.

JMemoncTpanum. 1. Moaenu opraHn4eCKUX MOJIEKYIL.

Tema 3. YrieBogopoasl (25 u)

A 1 x a H bl. Ctpoenue MoJiekynbl Merana. [lonstue o koHpopmanusax. OO6mas
XapaKTepUCTUKa Kjacca, (U3MYECKHME U XHUMHUYECKHE CBOWCTBa (TOpeHue,
KaTAIUTUYECKOE  OKHUCICHWE, TaJIOTEHUPOBAHUE, HUTPOBAHUE, KPEKUHT,
nUpon3). MexaHu3M peaklMu XJIOPUPOBAHUS MeETaHa. AJIKaHbl B TMPUPOJIE.
CuHTeTHYECKHE CTIOCOOBI TTOJIYYEHHUS aJIKAHOB. METO/IbI TTOJTYYEHHUS AJIKAHOB M3
ankuiranoreHuaoB  (peaknus  Bropra),  nmekapOOKCHMIMpOBaHHEM  cOJei
KapOOHOBBIX KHUCIIOT M 3JIEKTPOJIM30M PACTBOPOB COJiel KapOOHOBBIX KHCIOT.
[IpuMeHeHue anKaHoB.

[Hlukmoankan bl. O0mas xapakTepucTuka Kiacca, (U3M4ecKue CBOIMCTBA.
Bunsl wm3omepun. HanpsikeHHbIE W HEHANpPSHKEHHBIE IUKIIBL. XUMHYECKHUE
CBOMCTBa LIMKJIONPOIaHa (FOpeHUe, THAPUPOBAHUE, IPUCOCINHEHUE TAIIOT€HOB,
rajoreHoBOJOPOJOB, BOJAbI) M ILHUKIOreKcaHa (rOpEHHE, XJIOPUPOBAHUE,
HuTpoBaHue). [lonyueHne MUKI0aIKaHOB U3 aJKAHOB U IUTAJIOT€HAIKAHOB.

A 1 x e H bl. O0mas xapakTepucThka kiacca. CTpOeHUE MOJIEKYJbI 3TUJICHA.
du3nyecKkue CBOWCTBA AaJKEHOB. ['eoMmeTpuueckass HM30MEpHUs  AJIKEHOB.
XUMHYECKHE CBOMCTBA AJIKEHOB. Peakiuu npucoeIMHEHUS 110 KPAaTHOW CBS3U —
TUAPUPOBAHKUE, TAJOTCHUPOBAHUE, THUIPOTAJIOTCHUPOBAHUE,  THUJpPATALUA.
[IpaBuno MapkoBHHKOBA W €ro OOBSICHEHHWE C TOYKH 3PEHUS DJICKTPOHHOU
Teopuu. B3aumoneiicTBie aikeHOB ¢ OPOMOM U XJIOPOM B ra3oBoii (pase wim Ha
cBery. OKucieHue ajJkeHOB (FOpEeHUE, OKUCICHHE KUCIOPOJIOM B MPUCYTCTBUU
XJopuaa Tawiagus, T1OJ  JIeWCTBHEM  cepedpa, OKHCICHHE TOpSYuM
MOJKUCICHHBIM pacTBOPOM II€pMaHraHata Kajiusi, OKHCIeHHe 1o Baruepy).
[Tonumepuzanusa. IlomydyeHne ankeHOB W3 alKaHOB, AJIKWITAIONEHUIOB U
auragoreHankaHoB. [[pumeHenune s3TiiieHa U npoInuiieHa.

A 1k anwue H b Knaccudukanus TUEeHOBBIX yriieBoAopoaoB. CompsiKeHHBIC
nreHbl. PU3NUECKUE U XUMHUYECKHE CBOMCTBA JTUBUHUIIA U W3ompeHa. 1,2- u 1,4-
npucoenunenue. [onumepnszanus. Kayuyku. Bynkanuzanus kayuykoB. Pe3una u
70ouuT. CuHTE3 OyTanneHa u3 OyTaHa U dTaHoJA.

A 11 x mu H bl. OOmas xapakrepuctuka. CTpoeHHE MOJIEKYJbl aleTUJICHA.
®u3nyeckue M XUMHUYECKHE CBOWCTBAa AaJKWHOB. Peakiuum npucoeanHeHus
rajoreHoB, TaJIOT€HOBOJOPOAOB, BOAbL. ['uapupoBanue. Tpumepusauus u
aumepusanus anetwieHa. KucioTHbie CBOMCTBA AJIKMHOB C KOHIIEBOM TPOMHOM



CBA3bI0. Anermnuapl. OKUCIEHUE aJKWMHOB pPAacTBOPOM II€PMAHIaHATA Kajusl.
[Ipumenenue auerunena. KapOuanelii MeTon monyudeHus anetwieHa. [luponus
MeTaHa. CHHTE3 aJKHUHOB AJIKUIMPOBAHUEM AllETUIUIOB.

A p e H bl Ilonarue o6 apomaruuynoctu. IlpaBuno Xriokkens. benzon —
CTpOEHUE MOJEKYNbl, (uU3NUecKre CBOMCTBA. ['oMosoruueckuil psig OeH3ona.
W3omepust nu3amenieHHbIX O€H30JI0B Ha mpuMepe KcuiojoB. Peakuuu
3aMelleHuss B O€H30JbHOM  siipe  (TaJlOreHHpOBaHUE,  HUTPOBAHUE,
ankuivpoBanue). Peakuum npucoeauHeHuss K - OeH30dy  (TMApHUpPOBAHUE,
xJlopupoBaHue Ha cBeTy). OcCOOEHHOCTM XuUMHUU anKuiIOeH30y0B. IlpaBuia
OpHUEHTAIIMM 3aMECTUTENEH B peakuusax 3aMmelnleHus. bpomMupoBaHne u
HUTpoBaHUE Tonyona. OKucIeHuEe aaKuiIOEH30JI0B pPAacTBOPOM IE€pMaHraHaTa
kanusi. ['ajoreHupoBaHue ankuiaOEH30JI0B B OOKOBYIO Liemnb. Peakuus Bropua—
durThra Kak MeETOJ, CHHTe3a aikuiOeH3onoB. CTuponl Kak INpuMmep
HEIPEAEIbHOT0 apOMaTHYECKOTO0 COETUHEHUS.
[[pUpOTHBEUCTOUYHUKUYTITE€BOAODPO IO B. IIpupoausiii u
NOMYTHBIM He(TAHbIE Ta3bl, UX COCTaB, Hcmojb3oBaHue. HedTh kak cmech
yriaeBoaoposioB. IlepBuunas u BTOopuuHasi nepepaborka HedTu. PudopmuHr.
KamenHsIi1 yroms.

'eneTuuyeckass CBSI3b MEXKAY PA3JIUYHBIMU KJIaCCaMU yT
J1€BOaO0DPOo Ao B. KauecTBeHHbIE peaklIMK Ha HEMPEAEIbHBIE YIIIEBOAOPOIBIL.
'anoreHonpoOU3BOAHBIEYTJIEBOJLOD OO B. Peakuuu 3aMeieHus
rajoreHa Ha THUIPOKCHJ, HUTpOrpymnmy, unuaHorpymmy. JleiicTBue Ha
rajoreHIpOU3BOIHbBIE BOJHOTO M CHUPTOBOro pactBopa uienoun. CpaBHEHUE
PEaKIMOHHON CHOCOOHOCTH aJKWiI-, BUHWI-, (PEHWI- U OEH3MJIrajloreHUI0B.
Hcnonb3oBaHue rajiored Mporu3BOIHBIX B OBITY, TEXHUKE U B cuHTe3e. [loHsTHE O
MarHMuMOPraHUYEeCKUX CoeqUHEHHSAX. [lomydyeHne ajakaHOB BOCCTAHOBICHUEM
VOJJAJIKAHOB HOJIOBOAOPOAOM. MarHMiopraHu4eCcKue COEUHEHHUS.
JdeMoHCcTpanuu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTraHa, STWIECHA, alleTHIICHA.

3. OrtHomeHue MeTaHa, OJTHJICHA, aleTHJIeHa ©u OeH307a K pacTBOpam
HepMaHraHara Kajaus 1 OpoMHOIl BoJe.

4. OxucieHue ToIyosIa paCTBOPOM IIEpMaHIraHaTa Kajusl.

5. llomyuenue »STWieHa peakUWEW Jeruaparaliiyd 3TaHOJIA, AaUCTWJICHA —
TUIPOJIN30M KapOuaa KajabLus.

6. IlomyueHune cTupona AENOIMMEpPHU3ALUEH TMOJHUCTUPOJIA U HCIBITAHUE €r0
OTHOILLEHHUSI K PaCTBOPY MEPMaHraHATa KaJIUsl.

JlaGopaTopubie onbIThl. CocCTaBieHHE  MOJIEJIE  MOJIGKYJd  aJIKaHOB.
B3aumopeiictBue ankaHoB ¢ OpomoM. CocTaBlieHHE MOJENEH MOJIEKYJ
HEIpPEEIbHBIX COCIMHECHNMN.

IIpakTnueckas padora Ne 2. CocTtaBlieHUE MOJIEJIEH MOJIEKYJT YIJIEBOIOPOIOB.
IIpakTuyeckas padora Ne 3. [lonydyeHne 3TUIEHA U OMBITHI C HAM.
KontpoabHas padora Ne 2 1o Teme «YTI€BOIOPOIABI».

Tema 4. Kuciopoacoaep:xamue opranndeckue coequHenus (194)



C i u p T b1. HoMeHKIaTYypa 1 M30MepHsl COIUPTOB. TOKCHYECKOE NEUCTBUE HA
oprauusM MertaHona M dTaHona. Dusnyeckue CBOWCTBA  IIPEAEIBHBIX
OJIHOATOMHBIX CIUPTOB. XUMHUYECKUE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA,
peaKUHUM 3aMENIEHNS] TUAPOKCUILHOM TPYIIIBI HA TallOreH, MEXKMOJIEKYJIApHas U
BHYTPUMOJICKYJISIPHAS JETHApATAlMs, OKHCICHUE, PEaKIUU YIJIEBOJOPOJIHOTO
paaukana). AJKOTrodsAThl. ['Maponn3, aJkuivpoBaHUe (CHHTE3 MPOCTBIX 3(PUPOB
no Bunbsimcony). [IpoMbIlIsIeHHBIN CUHTE3 MeTaHoIa. MHOTOATOMHBIE CITUPTHI.
OTUNICHTIUKOb U TIMIEPUH, UX (Pu3nueckue U xumuueckue cpoiictBa. CHuHTE3
JWOKCaHAa W3 OJTWIEHIIUKOJSA. TOKCHUYHOCTh JTUJIEHrIuKoNs. KadecTBeHHas
peakiusi Ha MHOTOATOMHbIE CTTUPTHI. [IpocThie 3(hupbl Kak U30Mephl PeAeTbHBIX
OJIHOATOMHBIX CIUPTOB. CpaBHEHUE UX (DUBMUECKUX U XUMHUYECKUX CBOMCTB CO
ciuptamu. Peakiiust paciiemnyieHus: IpocThiX 3(pUPOB HOAOBOIOPOJIOM.

® e H o 11 bI. HomeHknatypa u uzomepusi. BzauMHoe BiIMsiHME TPyNI aTOMOB Ha
npumepe ¢enona. OuU3MYECKre U XUMUUYECKHE CBOMCTBa (peHOJIA U KPE30JIOB.
Kucnortneie cBoiicTBa (peHOJIOB B CpaBHEHUHU CO crUpTaMu. Peakiiuu 3amenieHus
B OCH30JILHOM KOJblle (rajJoreHupoBaHue, HuTpoBanue). OkucieHue (HEHOJOB.
KauectBennnie peakiuu Ha ¢enoun. [Ipumenenue denona.
KapOoHunpbHBI€COEIHHEHHU 5. DNEKTPOHHOE CTPOEHUE KapOOHUIBHOM
Ipymnbl. AJbIETHABI W KETOHbl. dusnueckue CBOHCTBa ¢opMabaeruia,
aueranpieruaa, aleToHa. [lowamue 0  Kemo-eHONbHOU  maymomepuu
KapOOHUNbHBIX — cOeOuHeHuu. Peakuuu TNPUCOEAMHEHHS] BOJIBI, CIHUPTOB,
IMaHOBOJIOpOJa U  Tuiapocyibpura Harpus. CpaBHEHHE  PEaKIMOHHON
CIIOCOOHOCTH aJbJACTUIOB M KETOHOB B peEaKIMsIX MpHUcoenuHeHus. Peakiuu
3aMElIeHNs aTOMOB BOJOPOJAa IIPU  O-YIJIEPOAHOM aTOME Ha TaJlOTEeH.
[Monumepuzamus  popmanpaeruga wu  anetanpiaeruga. Cunwmez  chupmosg
g3aumooelicmeuem KapOOHUIbHbIX COeOuHeHul ¢ peakmusom I punvspa.
Oxucnenne KapOOHUIIBHBIX coenuHEeHH. CpaBHEHUE OKHCIICHUS aJbICTUIIOB U
keToHOB.  BoccraHoBieHue  KapOOHWIIBHBIX ~ COCIWHEHUH B CIHPTHI
KauecTBeHHbIE peakuuMu Ha albIETUAHYI Tpynmy. Peaxkyuu anv0oabHo-
Kpomonogoti  kondeHcayuu.  OcoOeHHoctu  dopmanpaeruga.  Peakuus
dbopmanpaeruna ¢ GeHoaoMm.

KapOoHOBB €KHUCITOT Bl DNEKTPOHHOE CTPOCHUE KAPOOKCHIBHOU
rpynnel. ['oMomoruueckuii psii  TOpeaeiabHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. Ouznyeckne CBOMCTBA KapOOHOBBIX KHUCIOT Ha MPUMEPE MYPaBbUHOM,
YKCYCHOW, MPONTMOHOBOM, MAJIbBMUTUHOBOW U CTEAPHUHOBOM KHUCJIOT. XUMUUYECKHUE
CBOMCTBa KapOOHOBBIX KHUCIOT. KHCIOTHbIE CBOWCTBAa (M3MEHEHUE OKpPACKHU
WHJIUKAaTOPOB, PEaKUUH C AKTHBHBIMM METAJJIAMH, OCHOBHBIMHM OKCHJIAMHU,
OCHOBAaHUSIMH, COJIsIMH). M3MeHeHue cuiibl KapOOHOBBIX KHUCJIOT MPU BBEICHUHU
JIOHOPHBIX M aKIENITOPHBIX 3aMecTUTeNe. B3anmoaeiicTBue KapOOHOBBIX KUCTIOT
co cnmpramu (peakius dtepudukanuu). ['anoreHupoBanre KapOOHOBBIX KHUCIOT
B OokoByro 1enb. (OcCOOEHHOCTH MYypaBbUHOM KHUCJIOTHL. Baxueiiue
MpEACTAaBUTENN Kjacca KapOOHOBBIX KHUCIOT M UX nOpumeHeHue. llomydeHue
MYpaBbUHOM M YKCYCHOM KHCIOT B HPOMBIIUICHHOCTU. Bhiciine kapOOHOBbIE
kucinotel. IllaBeneBas KucioTa Kak MPEACTABUTENb JIUKAPOOHOBBIX KHCIOT.



[IpencraBieHne 0 HEMPEAENbHBIX U APOMATHYECKUX KUCIO0TaX. OCOOEHHOCTH HX
CTPOEHUS U CBOMCTB. 3HaUE€HUE KAPOOHOBBIX KUCIOT.
OYHKUHMOHAABHBENPOU3IBOIHBEKAPOOHOBBXKHUCIOT.
[lony4yenue XIOpaHTUIPUAOB U AHTUIPHUAOB KHUCIOT, UX ruaponus. Ilomyuenue
CJIOXHBIX 3(UPOB C HMCMOIB30BAHUEM XJIOPAHTHAPUIOB M AHTUIPHUIOB KHUCIOT.
CrnoxxHble 3GUpbl Kak U30Mepbl KapOOHOBBIX KHUCIOT. CpaBHEHHE (PU3UUYECKUX
CBOICTB M PEAKIIMOHHOM CHOCOOHOCTH CIOXHBIX 3(DUPOB U HM30OMEPHBIX UM
KapOOHOBBIX KHCIOT. ['maponu3 cioxHbIXx 3¢upoB. CHHTE3 CIOXKHBIX 3(UPOB
¢denonoB. CnoxxkHble 3pUpbl HEOPraHUYeCKUx Kuciaor. Hutporaumepun. AMUIBL.
Conu kapOOHOBBIX KHCIIOT, HUX TEPMHUYECKOE pAa3JI0XKEHUE B MPUCYTCTBUH
miesiour. CuHTe3 KapOOHWIBHBIX COCIMHEHUM PA3I0KEHUEM KaJIbIIMEBBIX COJIEH
KapOOHOBBIX KUCIIOT.
JdeMoHCcTpanuu.
1. B3aumoieiicTBre HATPUSI C STAHOJIOM.
. OKrcIieHne 3TaHoJa OKCHUJIOM MEJIH.
. I'openue 3Tanona.
. BzaumoneiictBue mpem-0yTUI0BOTO CIIUPTA C COJISTHON KUCIOTOM.
. KauectBennas peakiysi Ha MHOTOaTOMHBIE CITUPTHI.
. KauectBennble peakiiuu Ha (EHOJIBI.
. Onpenenenre anpIeruoB MPU MOMOIIHN KAYECTBEHHBIX PEAKIIUIA.
. OKucneHue anpaeruoB NEPMaHTaHATOM KaJusl.

. [Tony4yenue cinoxHbIX 3PUPOB.
JlaGopaTopHbIe ONBITHI.
5. CBolCTBa 3TUIIOBOTO CIUPTA.
6. CBoiicTBa riauiepuHa.
7. CBoiicTBa eHona. KauecTBeHHBIC peakiiuu Ha ()EHOJIBI.
8. CroiicTBa popmasnHa.
9. CBoiicTBa YKCYCHOM KUCJIOTHI.
10. Conu kapOOHOBBIX KHUCIIOT.
IIpakTuuyeckas padora Ne 4. [lonyuenne GpoMaTaHa.
IIpakTuueckas padora Ne 5. [Tonyyenue aieroHa.
IIpakTnueckas pa6ora Ne 6. [TonyueHue ykCyCHOM KUCTOTBHI.
IIpakTnueckas padora Ne 7. [TonyueHue sTunaunerara.
IIpakTuueckass padGora Ne 8. Pemienue skcriepuMEHTaNbHBIX 3a4ad MO TEMeE
«Kucnopoacoaeprxkamniye opraHMuecKre BEIIECTBAY.
KonTpoabHass padora Ne3 no teme «Kucmopojacoaepkaiiue OpraHUYECKue
BELIECTBAY.

© o0 ~NOO Wbk W

Tema 5. A30T- u cepocoaep:kaiue coeanHeHus (64)

HutpocoenuHenus. DNEeKTpOHHOE CTpoeHHEe HUTporpymmbl. [lonmydenue
HUTPOCOEIUHEHU. B3pbIBUaTHIE BEIIECTRA.

A M u H bl. I30Mepus aMuHOB. llepBUuHBIE, BTOPUYHBIE U TPETUYHBIC AMHHBI.
@u3nyecKkue CBOMCTBA MPOCTEHIIMX aMHHOB. AMHHBI KaK OpPraHUYECKHE
ocHOBaHMA. CoJlM AIKAJIAMMOHUSA. AJKWIMPOBAHUE WU ALWIMPOBAHUE AMHHOB.
Peakuyun aMMHOB C a30THUCTOM KHUCIOTOW. ApPOMATHYECKHE aAMHWHBL. AHWINH.



B3aumHoOe BiusiHHE IpyNIl aTOMOB B MOJIEKYJIC aHWJIMHA. XMMUYECKUE CBOWCTBA
aHWIMHA (OCHOBHBIE CBOMCTBA, pPEaKkUMU 3aMELIEHUS B apOMaTUYECKOE PO,
OKHCJICHHUE, arpupoBanue). Jlnasocoequuenus. [lomyuyeHrne aMuHOB U3 CITUPTOB
n HuTpocoenuHenuil. [Ipumenenne anmnmHa. CepoOOpraHMYECKUE COEIUHEHUS.
[IpencraBieHne o0 cepoopraHUuecKux coeauHeHUsAX. OCOOEHHOCTH UX CTPOCHUS
Y CBOMCTB. 3HAUECHHE CEPOOPTraHNYECKUX COETUHEHU.

I'eteponuwux as. OypaH U DUPPOT KaK NPEACTABUTEIN ISTUWICHHBIX
TETEPOLMKIOB. OJEKTPOHHOE CTPOEHME MOJIEKYJbl nuppoia. KucnorHsie
CBOMCTBA nuppoJia. IlupuanH Kak npeacTaBUTENb MIECTUYIECHHBIX T€TEPOLIUKIIOB.
DIEKTPOHHOE CTPOECHHUE MOJIEKYJbl NMUpUAnHA. OCHOBHBIE CBOWMCTBA NMUPHUIAWHA,
peakluu 3aMelleHus ¢ apomaTuueckuM siapom. [lpeacraBnenune 06 mmuaasosne,
NUPUJIUHE, TypPUHE, TYPUHOBBIX U MTUPUMHUANHOBBIX OCHOBAHUSIX.
JdeMoHCcTpanuu.

1. OcHOBHBIE CBOMCTBA AaMHHOB.

2. KauecTBeHHbBIE pEaKIIMN HA aHWJIHH.

3. AHUJIMHOBBIE KPACUTEH.

4. O06pa3Iibl TETEPOIUKINICCKUX COCTUHEHUH.

JlabopaTopHbie onbIThbl. KauecTBEHHbIE peaklIMM HA aHUJIUH.

IIpakTuueckass padora Ne9. PemieHne SKCIEpUMEHTANBHBIX 3aJady MO TEMeE
«A30TCoep)KalNE OPTAHNYECKHUE BEIIECTBAY.

Tema 6. buosioruyeckn akTuBHbIe BemecTBa (144)

XKuppl kak cioxxkHble 3(GUPHl TIUIEPUHA M BBICHIUX KapOOHOBBIX KHUCIOT.
OMbuieHHE KHpOB. ['WaporeHuzamuss >KUPOB. Mblla KaK COJM  BBICIIMX
KapOOHOBBIX KUCJIOT.

Yrae B o abl. MoHO- u aucaxapuapl. OyHKIWK YIIIEBOJAOB. brosiornyeckas
poJib yriaeBoaoB. ['moko3a — ¢u3uyecKkre CBOWCTBA, JUHEHWHAS W IUKINYCCKAs
dbopmbl. Peakimu riroKo3bl (OKMCIEHHE a30THOM KHCIIOTOH, BOCCTAHOBJICHHE B
[IECTUATOMHBIN CHOUPT), KAYECTBEHHBbIE pEaKIUUW Ha TIIOKO3y. bpoxxeHue
II0KO3bI. DPyKTO3a KaK M30Mep IIIoKo3bl. Pubo3a u ne3okcupudosa. Ilonsmue
0 2IUKO3UOAX.

JH ucaxapuasb. Caxapo3a Kak NPEICTABUTENb HEBOCCTAHABIMBAIOLIUX
aucaxapunoB. Manemoza u jaakmo3sa, yeniodouosza. I'Maponu3 AucaxapuaoB.
[Tony4yenue caxapa U3 caxapHOU CBEKJIBL.

[Tonwucaxapuxasl Kpaxman, rnmukoren, nemnono3a. KauectBeHHas peakuus
Ha Kpaxmai. [ maponans monmcaxapuios.

HyxkneunoBbslekuciaoT sl Hykneosuasl. Hykieornasl. Hyknennose
KUCIIOThl Kak mnpupoansie nonumepbl. Crtpoenne JIHK u PHK. T'maponus
HYKJICMHOBBIX KHCJIOT.

AMUHOKUCIIO T B Kak aM(poTepHbie coeTMHCHMsI. Peakium ¢ KucioTaMmu u
ocHoBaHusAMH. OOpazoBanue ciaoxubiXx 3dupos. I[lentunel. [lentuanas cBs3b.
AMUJIHBIN XapakTep NENTUAHOU CBsI3U. ['maponu3 nentuoB. benku. IlepBuunasi,
BTOpPUYHAS U TPETUUHAsI CTPYKTYphl OenkoB. KauecTBeHHbIE peakiuu Ha OEJIKU.
JleMoHCTpaIMH.

1. PacTBOpHMOCTB YIJI€BOJIOB B BOJE U 3TAHOJIE.



2. KauecTBeHHBIE pEAKIIMN HA TIIIOKO3Y.

3. OOpa3ibl aMUHOKHUCIIOT.

JlaGoparopubie onbiThl. 11. CBolicTBa rmoko3bl. KauecTBeHHas peakuus Ha
roko3y. Onpenenenue Kkpaxmana B IpoaykTax nutanus. 12. [{BeTHbie peakuuu
OEJIKOB.

Koutposabnass padora Ne 4 mo teme «A3zoTcoiepxaniue U OHOJOTHYECKHU
AKTUBHbBIC OPraHUYECKHUE BEILIECTBAY.

Tema 7. BoicokoMoJiekyasipHble coequHeHust (5 u)

[lonsiTME O  BHICOKOMOJIEKYJSIpHBIX  BemlecTBax.  [lonmumepuszanus u
MOJIMKOH/ICHCAIIMS KaK METOJIbI CO3/JaHUsI TTOJIUMEPOB. DnactoMepsl. [Ipupoaubrii
U cuHTeTnueckui kayuyk. Comnonumepusaiusa. CoBpeMEHHbIE TIJIACTUKHU
(MONMUATUIIEH, TMOJUNPONUIICH, MOJUCTUPO, TMOJIUBUHUIXJIOPUI, (PTOPOIIACT,
NOJIMATUIICHTEpeTanar, aKpUI-0yTaMeH-CTUPOJIbHBIN MJIACTHK,
nosmkap6oHatsl). [lpupoaHbie U CHHTETHYECKUE BOJIOKHA (0030p).
Hdemoncrpamumu. 1. OOpa3upr miactukoB. 2. Kosiekmnuss BOJOKOH. 3.
[TonukoHaEeHCAIHS YTUIICHTIIUKOJIS ¢ TepedTaaeBON KHUCIOTOM.

JlaGopaTtopHbie onbIThL. 13. OTHOIIEHUE CUHTETUYECKUX BOJIOKOH K pacTBOpam
KHUCJIOT U LIEJIOYEH.

IIpakTuyeckas padora Ne 10. Pacno3HaBaHue MJIaCTUKOB.

IIpakTuyeckasi padora Ne 11. Pacno3zHaBaHue BOJIOKOH.

11 kaacc
(3 waca B Heeo, Bcero 102 yaca)

Tema 1. HemeTtamiasl (314)

Kiaccudukaiys HeopraHWYeCKMX BEIIECTB. DJIEMEHTBI METAUThl 1 HEMETAIUIBI U
ux nojoxenue B [lepuoguueckoit cucreme.

B o 1 0o p o a Ilonyuenue, ¢pusmdeckue U XUMHYECKHE CBONCTBA (pEakKIuu C
MeTaJJIaMHd W HEMeTajlylaMH, BOCCTAHOBJIEHME OKCHJIOB U cosiei). ['mapuasl.
TornIuBHBIEC JIEMEHTHI.

I'anmor e n p. OOmas xapakTepucTuka noArpynnsl. dusndeckue CBOMCTBA
MPOCTHIX BEIHIECTB. 3aKOHOMEPHOCTH H3MEHEHHUSI OKUCIUTEILHOW aKTUBHOCTHU
raJjoreHoB B COOTBETCTBHHM C HUX IIOJIOKCHHEM B TICPUOJAMYECCKON TaOuIe.
[Topsimok BBITECHEHHMS TajJOT€HOB M3 PACTBOPOB rajoreHuioB. OcoOEHHOCTH
XUMUH GTopa. XJI0p — IMOITYyYSHHE B MPOMBIIIUICHHOCTH W JJa00paTOpHH, pEeaKIuu
C MeTaJulaMH M HeMeTauiaMu. B3anmmopaelcTBue xjopa ¢ BOJAOM U PacTBOpAMU
nienodet.  KucnopogHele coeauHEHWs  XJjopa. | MOOXJIOpUTHI, XJIOpaT U
nepxJopaThl KaK TUMWYHBIE OKUCIUTETH. OCOOCHHOCTH XMMHH OpoMa M HOa.
KauecTBenHas peakuus Ha Hoj. ['amoreHoBo10poabl — MOJYYE€HUE, KUCIOTHBIE U
BOCCTAHOBUTEJIbHbIE CBOWMCTBAa. CoJisiHas KuciaoTa W ee coiu. KadecTBeHHbIE
peaKIuy Ha TaJOr€HUI-UOHBI.

DNeMEeHTH NMOATPYNNOB KHCITODPOAa. OOmas xapakTepUCTUKA
noarpynmsl. uznyeckre CBOKWCTBAa MPOCTHIX BemlecTB. O30H Kak aIoTpPOITHAS
Moaudukaius kuciaoposa. [Tomydenue o3oHa. O30H Kak OKUCIUTENb. [lo3uTuBHAs



Y HEraTMBHAs POJIb O30HA B OKpyXKarwmel cpeae. CpaBHEHHE CBOWCTB O30HA U
kuciopoaa. Boga u nepokcu Bogopoaa Kak BOAOPOIHBIE COSAMHEHHS KHCIOpOAa
— cpaBHeHHE cBOMCTB. Ilepokcua Bogopoaa Kak OKUCIUTENb U BOCCTAHOBHUTEIID.
[Tepokcuapr meramnoB. Cepa. Ammorponust cepbl. PU3MYECKHE U XUMHUYECKHUE
CBOICTBa cepbl (B3aMMOJEHUCTBHE C METaUIAMH, KHUCIOPOAOM, BOJIOPOJOM,
pacTBOpaMH ILIEJIOYEH, KHUCIOTaMU-OKUCIUTENAMH). CepoBOAOPOl — MOJIYyUYEHHE,
KHUCIIOTHBIE U BOCCTAHOBHUTENbHBIE CBOWMCTBA. Cynbduabl. CEepHUCTBIM Ta3 Kak
KUCIIOTHBIN OKcUJl. OKUCIUTEIbHBIE U BOCCTAHOBUTEIHLHBIE CBONCTBA CEPHUCTOTO
raza. [lomydyeHne cepHUCTOrO Ta3a B MPOMBIIUIEHHOCTH U JAOOpaTOPHUU.
Cepnucras kucnora u ee conu. Cepuslii anruapua. CepHas kuciota. CBoilcTBa
KOHIEHTPUPOBAHHON M pa30aBieHHOM  cepHOM  KucioThl.  JleiicTBue
KOHIEHTPUPOBAHHOM CEpPHOM KHCIOThI Ha caxap, MeTalbl, HEMETaJUlbl,
cynbduasl. Tepmudeckas ycTOMYMBOCTH cyibdaToB. KauecTBeHHasr peakiusi Ha
CEPHYIO KUCIIOTY U €€ COJH. TuocepHas Kucioma u muocyib@hamai.

A30T U €ero co€eJHHEHH . JIeMeHTb NoArpymnmsl azora. OOmas
XapaKTepUCTUKa MOATrpynbl. Du3ndecKkue CBOMCTBA MPOCTHIX BemecTB. CTpoeHue
MOJIEKYJIbI a30Ta. Dusnueckue u XuMu4Yeckue cBoricTBa azoTa. [lonyuenue a3ora B
POMBIIIJIEHHOCTH W Jlabopatopuu. Hutpuapl. AMMHAK — €ro moJy4deHHe,
buzndeckue U XUMHYECKHe CBOMcTBA. OCHOBHBIE CBOWMCTBA BOJHBIX PAacTBOPOB
ammuaka. Conu amMmoHus. [loBeneHnue coneil aMMOHUS IPH HarpeBaHUM. AMMHUAK
KaKk BoccTaHoBHUTENb. [IpuMeHeHne amMmmuaka. OKCUIbI a30Ta, UX IOJYYEHHE H
coiictBa. Oxcupn azota(l). Oxuciaenne okcuga azorta(ll) kuciaopomgoMm.
HMumepnzanus okcuaa azora(lV). Aszortucrtas kucinora u ee conu. HUTpUThI Kak
OKHUCJIUTENN U BOCCTAHOBUTENIU. A30THas KUCIOTa — (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa, noiydyeHre. OTHOILIEHHE a30THOW KUCJIOTHI K METajulaM UM HEMETaJlJIaM.
3aBUCUMOCTh MPOJAYKTa BOCCTAHOBJIEHHUS a30THOM KHCIOTBI OT AKTUBHOCTHU
MeTajula ¥ KOHUEHTPAUH KUCIOThL. TepMuuecKkass yCTOMYMBOCTh HUTPATOB.
dochop U erocoeaumHEeHU A Amrorponus dochopa. XuMmuueckue
cBoiicTBa (ochopa (peakiuu ¢ KUCIOPOAOM, TaJOreHaMU, METAJUIAMH, CJIIOKHBIMU
BEIIECTBAMU-OKUCIUTENAMH, Menodamu). [lonyuenue um mpumenenue docdopa.
®docdopusriit anruapun. Oprodocdopnas u meradhochopHast KUCIOTH U UX COJH.
KauectBennass peakmusi Ha oprtodochartel. Paznooicenue opmoghocghoproii
kuciomsl. Ilupoghocpopnas xucroma u nupoghocpamovi. Dochunsl. Dochul.
Xnopuowt gpocghopa. Oxcuo gocgopa(lll), pocghopucmasn kucroma u ee conu.

Y raepo a Annorponus yriaepona. CpaBHEHHE CTPOCHHUS M CBOMCTB T'paduTa U
anmasza. DymiepeH Kak HOBas MoOJeKyisipHas ¢opma yriepoma. ['padeH kak
MOHOCTION Tpadwura. YTaepoaHbie HAHOTPYOKU. YTOIb. AKTUBHUPOBAHHBIA yTOJb.
Ancopb6musi. Xumudeckue cBoicTBa yris. Kapouasl. ['maponus kapouma Kambius
u KapOuma amomuHus. KapOuasl MEepexomHBIX METAUIOB KaK CBEPXIPOYHBIC
matepuanbl. Oxcunbsl yriepoma. OOpa3oBaHHWe YrapHOTO raza MPH HEMOJIHOM
CrOpaHuM yIJis. YTrojib M yrapHbI ra3 KaKk BOCCTAHOBUTENM. Peakuus yrapHoro
rasza ¢ pacruiaBam ienodeit. Cunre3 (GOpMHUATOB U OKCAJIATOB. YTJIEKHUCIbBIN Tas3.
VYronbHas kuciora U ee conu. [loBeneHne cpelHUX W KHUCIBIX KapOOHATOB IMpHU
HarpeBaHUU.



K p e M H n #1. CBolicTBa mpocTOro BemecTBa. Peaknun ¢ XjaopoM, KUCIOPOIOM,
pactBopamu menoueil. OKCHI KpEeMHHUS B IpUPONE M TeXHHUKE. KpemHueBble
KHCIOTBI U uX conu. ['maponus cuimkatoB. CuinaH — BOJOPOJHOE COEIUHEHUE
KpEeMHHUS.

b o p. Oxcup 6opa. bopHas kucnora u ee conu. bypa.

Jdemouncrpanum. 1. ['openne Bogoposa. 2. [lonydeHue xjgopa (ONbIT B TPOOUPKE).
3. OnbIThl ¢ 6pOoMHOM BoAOH. 4. OKUCIUTENbHBIE CBOWCTBA PACTBOPA THIIOXJIOPUTA
Hatpud. 5. [lnaBnenue cepsl. 6. 'opeHne ceprl B kuciaopoje. 7. Bzaumonernictaue
xeneza ¢ cepor. 8. T'openume cepoomopoaa. 9. Ocaxnenue cynabdumon. 10.
CaoiicTBa cepHuctoro rasza. 11. /lelicTBue KOHLIEHTPUPOBAHHON CEPHOUN KHUCIIOTHI
Ha Meab U caxaposy. 12. PactBopenne ammuaka B Bojae. 13. OCHOBHbIE CBOMCTBA
pactBopa ammuaka. 14. Karanutudeckoe okucieHue ammuaka. 15. Iomydenue
okcupa azota(ll) u ero okucnenue Ha Bo3ayxe. 16. JleficTBUE a30THOM KUCIIOTHI Ha
menb. 17. T'openue pocdopa B kucnopoze. 18. Ilpespamienue kpacuoro dochopa
B Oenblif M ero cBeueHue B TeMHoTe. 19. B3aumopeiicteue ¢pochopHOro aHruapuaa
¢ Bogoii. 20. O6pa3ubl rpaduta, anmasa, kpemuus. 21. 'openue yraproro raza. 22.
Tylienne miaMeHu yriieKuciasiM razom. 23. Paznoxenue mpamopa.
JlaGoparopHbie ombiThbl. 1. [lonydyeHue Xxjopa W H3y4YEHHUE €TO CBOWCTB. 2.
O3HaKOMIIEHHE CO CBOMCTBaMHU Xjopcojiepxaiux otoenuBareneii. KauectBennas
peakuus Ha rajoreHuA-uoHbl. 3. CBoiicTBa Opoma, noaa u ux cojieil. Pasnoxenue
nepokcuaa Bogopoaa. OKHUCIEHNE HOINUI-MOHOB IEPOKCUIOM BOAOPOAA B KHUCION
cpene. 4. M3ydyeHue CBOWCTB CEpPHOM KUCIOTHI U €€ cosiel. 5. M3yueHue cBOICTB
BOJHOTrO pacTBopa amMmMuaka. 6. CoiicTBa coiieii ammMoHus1. KauecTBeHHast peakius
Ha (ochar-uon. 7. KauecTBeHHas peakiusi Ha KapOoHaT-uoH. Pasnoxenue
ruapokapobonara Hatpus. 8. lcmbiTanwe pacTtBopa  CUJIMKAaTa  HaTpUs
uHANKaTOpoM. 9. O3HaKOMIIEHHE C 00pa3liaMy MIPUPOIHBIX CHIIMKATOB.
IpakTuyeckas padora Nel. ITonyuenue Bogopoa.

IIpakTuyeckas padora Ne 2. [TonydyeHre XJI0poBOAOPOIa U COISTHOM KUCTOTHI.
IIpakTuyeckas padora Ne 3. [TonyyeHrne aMmMuaka U U3y4eHHE €0 CBOUCTB.
IIpakTunueckas padora Ned. [lonyueHne yriekucioro rasa.

IIpakTuueckass padora Ne 5. BrllloHEHHE 3KCIIEPUMEHTAIBHBIX 3a]1a4y [0 TEME
«HemeTrannsi».

KontpoabHas padora Nel o teme «Hemeranmbi.

Tema 2. Metassbl (3049)

Obmuit 0630p IeMeHTOB— MeTaJaao B. CBOHCTBA MPOCTHIX
BEILECTB-META/NIOB. MeTalinueckue KpucTainyeckue pemeTkd. CruiaBbl.
XapakTepucTUKa HauOoJiee HM3BECTHBIX CIUIaBOB. l[lonydyeHue u mnpuUMeEHEHUe
METAJLJIOB.

[lemo4dHBIE METa i bl— 00IIasi XapaKTEePUCTUKA MOJATPYIIIbI, XapaKTEPHBIE
peakunu HaTpus U Kanus. CBOMCTBA HIETOYHBIX MeTaI0B. [lomyyeHne menoyHbIx
MetauioB. Cojla U €KUM HaTp — BaXKHEHIIME COENUHEHMs Hatpus. bepuumii,
Mar"Huy, ImIeJIOYHO3eMEIbHbIE MeTaUIbl. MarHud ¢ Kajdblui, uX oO0mas
XapakTEPUCTHUKA HA OCHOBE NOJIOKeHUA B [lepuonnueckon cucreme 35emMeHToB /1.
N. MenneneeBa u crpoeHusi aromoB. [lonydenue, Guzmyeckue M XUMHUYECKUE



CBOMCTBa, MPUMEHEHHE MAarHus, KaJlbllUsi U UX COeAuHEHU. AMQPOTEpHOCTH
okcuja U ruapokcuna oepusiusa. JKecTKoCTh BOABI U CIOCOOBI €€ yCTpaHECHUSI.
Oxkpacka MmIaMeHH COJISIMU IIEJIOYHBIX U IIEI0YHO3EMETbHBIX METAILIOB.

A 110 MU HU K PacnpocTpaHeHHOCTh B MpUpoje, Pu3nueckue U XUMMHUUECKUE
CBOMCTBa (OTHOIIIEHUE K KUCJIOPOAY, TaJOT€HaM, PacTBOpaM KHUCJIOT U IIEJI0YeH,
amoMoTepmus). AMQOTepHOCTh OKcuaa W rujapokcuaa amomuHug. Conu
amomunus. [lonHoe pasnokeHWe BOJOW COJIEHM QIIOMUHUS CO  CIA0BIMU
JIBYXOCHOBHBIMU KHCJIOTaMHU. AJIIOMHUHATBl B TBEPAOM BHJIE U B pacTBOpeE.
[Ipumenenue antomunusi. Coedunenus antOMUHUs 8 HUSUUX CIMENneHsax OKUCTIeHUs.
OnoBoOo u cBUHEe 1I. Puznueckue U XUMUYECKHUE CBOMCTBA (peakiuu ¢
KucioposnoM, kucioramu), mnpumeHenue. Comu onosa(ll) wu  cBunma(ll).
CBUHIIOBBIN aKKyMYJISITOP.

Metanabe NO0O6GOUYHB X MOAT P YN OcoOOEHHOCTH CTPOCHUSI ATOMOB
MEePEXOHBIX METAJIOB.

X p o M. dusnUecKre CBOMCTBA, XMMUYECKUE CBOMCTBA (OTHOIIIECHUE K BOJSTHOMY
napy, KHCIOPOIy, XJOpY, pacTBopaMm KucioT). M3MeHeHHe OKUCIUTEIbHO-
BOCCTAHOBHUTEIIPHBIX M KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB U THAPOKCHIOB
XpoMa C pOCTOM CTENEHU OKHUCIeHUs. AMQOTepHbIE CBOWCTBAa OKCHAA U
ruapokcuaa xpoma(lll). Oxucnenune conerr xpoma(lll) B xpomartel. Bzaumubie
NepPEXObl XPOMATOB U JUXPOMATOB. XpPOMAaThl U TUXPOMAThI KAK OKUCIUTEIH.
MapraHne — Quanyeckue 1 XUMUYECKHUE CBOMCTBA (OTHOIIIEHUE K KUCIOPOY,
XJI0py, pacTtBopaMm kuciot). Oxcua mapranna(lV) kak okuciauTenb U KaTaau3aTop.
[Tepmanranat kanaust Kak okuciuTeNnb. Maneanam(VI) kanus u eco ceoticmaa.

XK e i1 e 3 0. HaxoxaeHnue B npupoze. 3HaU€HUE KeJe3a AJisl OpraHu3Ma 4eslOBeKa.
®dusuyeckue cBoiicTBa »xene3a. CIiaBbl JKejle3a €  yriepoaoM. XHUMHUYECKHE
CBOMCTBa eie3a (B3aMMOJACHCTBUE C KHUCIOPOJAOM, XJIOPOM, CEpOM, YIJIEM,
KHCIIOTaMH,  pacTBopamu  cojieid). CpaBHEHUE  KHUCIOTHO-OCHOBHBIX U
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ CBOMCTB  ruapokcuaa  xeneza(ll) wu
ruapokcuzaa xenesa(Ill). Conu xeneza(Il) u xeneza(Ill). Metoasl nepeBona coneit
xenesa(ll) B

cosmm xxene3a(Ill) u ooparHo. OkucnuTenbHbIC CBOMCTBA coenuneHui xeneza(lll) B
peakIusiX C BOCCTAHOBUTENSAMU (MOAMAOM, Menbto). lluaHuWIHBIE KOMILJIEKCHI
xene3a. KauectBennsie peakiuu Ha noHbl xenesa(ll) u (110).

Me n b. Haxoxnenume B mnpupone. dDusznueckne M XUMHUYECKHE CBOMCTBA
(B3aUMOJICCTBUE C KHUCJIOPOAOM, XJOPOM, CEpOM, KHCIOTaMHU-OKUCIUTEISIMU).
Comu meau(Il). Meansiit kynopoc. Ammuakatel Menu(l) u menu(Il). Ilonyuenue
okcuga menu(l) BocctanoBnenuem rusipokcuaa meau(1l) rioko3oiu.
Cepe0Opo. Ouznueckue U XMMUYECKUE CBOMCTBA (B3aMMOJEHUCTBHE C CEPOU,
XJIOPOM, KHCIIOTaMU-OKuCIuTensaMu). OcaxkaeHne okcuaa cepebpa mpu AeiCTBUU
HIEJIOYM Ha COJIM cepedpa. AMMHaKaThl cepedpa kKak okuciautenu. KaduecTBeHHast
peakIusi Ha HOHBI cepedpa.

301 0To0. Pu3nuecKkue U XUMUYECKHE CBOICTBA (B3aUMOJAECHCTBHE C XJIOPOM,
«mapckou Boakoi». CrocoObl BBIZICICHHS 30JI0Ta U3 30JI0TOHOCHOM TTOPO/IBI.



Il m H x. PU3KNYECKHNE U XUMHYECKHE CBOMCTBA (B3aMMOJCUCTBHUE C TaJlOT€HAMH,
KHUCJIOPOJIOM, CEPOM, pacTBOpAMHU KHUCJIOT U Iiesiodeil). AMPOTEepHOCTh OKCHUIIA U
TUAPOKCHUA ITUHKA.

P 1y 5. IIpencraBienue o CBOMCTBAX PTYTH U €€ COCIUHEHUSAX.

Hemoncrpamun. 1. Komnekuus meramnos. 2. Komnekius MuHepasioB U pyAd. 3.
Komnekuuss «Amomunnity. 4. Komnexkuus «Kenezo u  ero crmiassy 3.
B3anmopeiictBue HaTpus ¢ Bogou. 6. OKpalIMBaHHE TUIAMEHU COJISIMU IIEIOYHBIX
U IIEJOYHO3EMENIBHBIX METaioB. 7. B3auMopeiicTBue Kanplusi C BOAOM. 8.
[InaBnenue amtomuuus. 9. B3aumoneictBue amtoMuHus co 1ienousbto. 10.
B3aumopeiictBue Xxpoma ¢ COJSHOW KHUCIOTOM Oe3 pmoctynma Bo3ayxa. 11.
Ocaxnenue rugpokcuaa xpoma(lll) u okuciaenue ero nepokcuaom Bogopoaa. 12.
B3aumuble mepexoabl XxpomaToB M auxpoMaroB. 13. Paznoxenue nmxpomara
ammonusi. 14. Amomorepmus. 15. Ocaxnenue ruapokcuna xenesa(lll) u
OKHCJIEHHE €ro Ha Bo3zayxe. 16. BeimeneHue cepebpa w3 ero cosieil aedcTBreM
MEJIH.

JlabopaTtopublie onbiThl. 10. OkpammBaHue MIAMEHU COCAUHEHUSIMU IEIOYHBIX
MetaiuioB. 11. O3HakOMJIeHME C MHUHEpallaMd M BaXKHEHIIMMHM COCIUHEHUSIMU
IIEJIOYHBIX MeTawIoB. 12. CBoWcTBa COEIMHEHUM MICIOYHBIX MeTauioB. 13.
OkpaiBaHue IMJaMEHU COJISIMHM IEJIOYHO3EMENbHBIX MeTaiioB. 14. CBolicTBa
Maraust U ero coeauHeHuul. 15. CBoiicTBa coeamHeHui Kaiblusg. 16.2KecTKocTh
Boabl. 17. B3aumopneiicTBue amiOMUHHUS C KACIOTaMM H  Ienodamu. 18.
AMdoTtepHbIe CBOWCTBa ruapokcuaa amomunus. 19. Ceoiicmea onosa, ceunya u
ux coeournenutl. 20. CpolicTBa cojeii xpoma. 21. CBolicTBa Mapradia W €ro
coenquHeHui. 22. HM3ydyenue wmuHepanoB kene3a. 23. CBoiicTBa Keyesa.
KauectBennbie peakiuun Ha HOHBI »kene3a. [lomydyenue okcupma menu(l). 24.
CBolicTBa Meau, €€ CIUIaBOoB M coeauHeHuii. 25. CBolicTBa IIMHKA M €TI0
COEeIMHEHUMH.

IIpakTuyeckasi padora Ne6. ITonmyuenne roppkoi coim (CEMHBOIHOTO CyJbdaTa
MarHusi).

IIpakTuueckas padora Ne 7. [TonyyeHue anoMOKaIuEeBbIX KBACIOB.
IIpakTuueckass padora Ne8. BrinosiHeHHE 3KCIIEPUMEHTANBHBIX 3a7ad 10 TEME
«MeTaubl TJIaBHBIX MOATPYIID).

IIpakTuueckas padora Ne9. [lonyueHre MeIHOTO Kynopoca.

IIpakTuueckas padora Nel(. [TonyyeHue xene3Horo Kynopoca.

IIpakTnueckas padora Ne 11. BeinonHeHUe 3KCIIEpUMEHTANBHBIX 33/1a4 110 TEME
«MeTaiuibl TOOOYHBIX MOATPYIII.

KontpoabHas padora Ne 2 o teme «MeTamiby.

Tema 3. CTpoenue atoma. Xumuieckasi cBaA3b (84)

Crtpoenue atowm a Hykmuasl.. M3oTtonsl. Tumel paguoakTUBHOTO pacnaja.
Tepmosinepnslii cuHTe3. llonydeHue HOBBIX 3JIEMEHTOB. SAEpHBIE peEakiuu.
CtpoeHune »SIEKTPOHHBIX 000J04YeK aToMoB. IlpeacraBieHne o KBaHTOBOU
MexaHuke. KBantoBble umcia. ATomHble opOuTtanu. Pamuyc  aroma.
DIIEKTPOOTPULATEIIBHOCTb.



XuMuueckKkas CBs3b. Buasl xumuuecko cBa3u. KoBaneHTHast CBs3b U €€
XApaKTEPUCTUKH (JJIMHA CBSI3U, NOJSPHOCTH, MOISPU3YEMOCTh, KPAaTHOCTh CBSI3N).
HNonnas cBa3p. Metajunueckas CBs3b.

Ctpoenue TBepabl X Te a Kpucrammueckue u amopdusie Tena. TUrbl
KPUCTAJUIMYECKUX peLIeToK METaJI0B 51 VOHHBIX COCMHECHUM.
MexmonexkyispHble B3auMoAencTBUs. BogopoaHas cBs3b.

Memoncrpanuu. 1. Kpucrammueckue pemetku. 2. Moaenu MoJIeKyJI.

Tema 4. OCHOBHbIC 3aKOHOMEPHOCTHM NPOTCKAHWUS XHMHMYECKHX PeaKuui
(174)

TennoBo >pbeKT XUMUUYECKOHN peaKiluuU DHIOTEPMHUIECKUE U
sK30TepmMuyeckue peakiuu. 3akoH [‘ecca. Teruora o0pa3oBaHHMs BellleCTBa.
Oueprus cBs3u. [lonsarue 06 snTansnuu. Ilonsitue 06 suTponuu. BTopoil 3axoH
TEpMOJMHAMUKH. JHeprus [ubbOca W  KpuTepuu  CaMOIPOU3BOJIBHOCTU
XUMHUYECKOU pEeaKIIUH.

CKOpPOCThr XUMHUUYECKUX pPEaKI UM U eEe 3aBUCUMOCTb OT MPUPOBI
pearupyrommx BEIIECTB, KOHLEHTPALMM PEAareHTOB, TEMIEPaTypbl, HaJU4us
KaTajln3aTopa, IUIOMIAJM  TOBEPXHOCTH  pEarupyrolIux  BELIECTB.  3aKOH
neuctByromux macc. [IpaBuno Bant-T'odda. [lonstrue 06 sHeprun axkTuBauM U
00 sHepreTuyeckoM mpoduiie peakuuud. ['OMOTeHHBINH U TE€TEPOreHHBIH KaTallu3.
[IpuMepbl KaTaqIUTHUYECKUX MPOLECCOB B TEXHUKE WU B JKHUBBIX OpraHU3Max.
depMeHTHI Kak OMOJIOTHYeCKHe KaTaau3aTophl.

OO6patumbie peaxkiuu Xumuueckoe pasHoBecue. [Tpunmumn Jle [laTense.
Koncranta paBHOBecus. PaBHoBecue B pactBopax. KOHCTaHTHI AHMCCOLMALUU.
Pacyuer pH pactBOpOB CHJIBHBIX KHCIOT U Mienoude. [Ilpouszsederue
paAcmeopumMocmu.

Psng akTuBHOCTHU MeTalilo B. [loHITHE O CTaHAAPTHOM 3JIEKTPOIHOM
NOTEHIMAJE U DJIEKTPOJBUKYILEH CUJIE peakuu. XUMUYECKHE UCTOYHUKH TOKa:
rajbBaHUYECKUE DJIEMEHThI, AaKKYMYJISITOPbI U TOIJIMBHBIE AIEMEHTHI. DIEKTPOJIHN3
PacCILJIaBOB U BOJIHBIX PACTBOPOB JIEKTPOJIUTOB. 3AKOHbI INEKMPOU3A.
JeMoHcTpanuu. 1. DK30TepMUYECKUE U IHTOTEPMHUUECKHE XUMUUECKUE PEAKIIUU.
2. TenoBbi€ SIBIICHUS TIPU PACTBOPEHUH CEPHOUM KUCIOTHI 1 aMMHAYHOU CEITUTPHI.
3. 3aBUCUMOCTb CKOPOCTH pEaKIMu OT TMPUPOAbl BEIIECTB HA MPUMEPE
B3aMMOJICMCTBUSL PACTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHLIEHTPALUHUHU C
OJIMHAKOBBIMU KYyCOYKaMH (rpaHyJiaMH) IMHKAa U OJMHAKOBBIX KYCOYKOB Pa3HbIX
METaJUIOB (MarHusi, IWHKa, >Kejle3a) C pacTBOPOM COJIIHOW KHUCHOTHL. 4.
B3aumoneiicTBie pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMH THOCYJb(dara HATpUS
Pa3IMYHON KOHIEHTPALMKU U TeMIIepaTypsl. 5. Paznoxenne nepokcuaa BOAOPOIA C
MOMOIIIbI0 HEOPTAaHUYECKUX KATAIMN3aTOPOB U IPUPOHBIX OOBEKTOB, COACPKAIIUX
KaTanasy.

JlaGopaTropHble onbIThbl. PAKTOPHI, BIMSAIOIIAE HA B3aMMOJICHCTBHE METaia C
pactBopamu KuCIOT. CMeneHHe XHMHUYECKOrO PpPaBHOBECHUS IPU YBEIUUYECHUH
KOHIEHTPALIMM pPEareHTOB M NPOAYKTOB.26. KaramuTuyeckoe pasioxeHue
IIEPOKCHIa BOIOPOIA

Ipakruyeckas padora Nel2. CkOpoCTh XUMUYECKOUN pEAKIIUU.



IIpakTnyeckas padora Nel3. Xumnuueckoe paBHOBECHE.
Kontpouabnas padora Ne3. Xumuyeckas CBA3b. XUMHUUYECKAE PEAKIUU.

Tema 5. Xumnueckas TexHosaorus (74)

OCHOBHBIE IPUHIOUNOB XUMHUUYECKOW TexHONOTHUHU. [IpousBo
JCTBO CEPHOMW KUCIOT bl KOHTAKTHBIM CIOCOOOM. XHMMHU3M MpOILECCa.
CoIppe 111 MPOU3BOJCTBA CEPHOM KHUCHOTHL. TeXHOJOrMYecKas cxema Ipoliecca,
IIPOLIECCHI U anmnaparhl.

[IpomszBoOoxcTBO aMMMaK a XumusM npouecca. OnpeneneHue
ONTUMAJbHBIX YCJIOBUM NPOBEACHUS peakuuu. [IpuHIMN HUPKYISIUMU U €ro
peanu3anus B TEXHOJIOTHYECKOU CXEME.

Me tTannanypr u g YepHas meramiyprusa. JoMeHHbI mpouecc (ChIpbe,
YCTPOMCTBO JOMEHHOW TIe4yu, XuUMu3M npouecca). [IpousBoactBo cranu B
KHCJIOPOJTHOM KOHBEPTEPE U B ANEKTPONEUAX.

Opraununmueckuid cuHTEe 3 Cuumesbl Ha ocHO8e cuHmes-2a3d.
[Ipon3BoaCcTBO METaHOIA.

DKoJorus U npodjaemMa oXpaHbl OKPYKaroIIei cpe/ipl. 3eeHast XUMHUSL.
HemoncTpamun. 1. Cobipbe 1 NpPOU3BOJCTBA CEPHOM KHUCIOTHL. 2. Mojenb
kursiero cnos. 3.2Kene3nas pyna. 4. O0pasiisl CIIaBOB KeJe3a.

Tema 6. Xumus B ObITY H Ha cJay:xk0e oomecTBa (94)

Xumus numy. JKupbl, Oenku, yriaeBonbl, BuTamMuHbl. [lumneBbie g00aBKH, HX
kinaccuukaius.  3amnpenieHHble M pa3pelieHHble  MUIEBbIe  J00aBKH.
JlexapcTtBeHHble cpenctBa. Kpacku u nurmeHtsl. [IpuHUOMOBI OKpalnBaHUs
TKaHeil. Xumusi B crpoutenbcTBe. llement, OeroH. CTeKIO0 W KepaMHKa.
TpanuiMoHHBIE U COBPEMEHHBIE KepamMU4ecKHe Marepuaiibl. CBepXIpoBoAsIIas
kepamuka. beiToBas xumwms. OtOenuBaromue cpeAcTBa. XUMHUS B CEIBCKOM
xo3saiictBe. HMHcekTuumabl W mnecTuluabl. CpeAcTBa 3alllUThl  PACTCHUM.
Penenmentel. OcoOEHHOCTH COBPEMEHHOM HayKu. MeETomoIoruss HaydHOTO
uccinenoBanus. [lpogeccus xumurxa. Mamemamuueckas xumus.

[Mouck xumuueckoit uapopmanuu. Paboma ¢ bazamu OaHHbIX.

Jdemoncrpanumn. 1. [Tumessie kpacutenu. 2. Kpamenne tkanei. 3. OroOenuBanue
tkaHeil. 4. Kepamuueckue wmarepuanbl. 5. llBerHele ctekna. 6. Kommekus
«TommmBo n ero BUABI.

JlabopaTopHble ONbITHI. 27. 3HAKOMCTBO C MOIOIIUMHU CPEACTBAMH. 3HAKOMCTBO
c orOenmBatonmumu cpenctBamu. 28. Kien. 29. 3HaKOMCTBO ¢ MHHEpaTbHBIMH
yIOOPEHUSIMH ¥ U3yUYE€HHUE UX CBOMCTB.

KontpoabHas padora Ne 4. toroast KOHTposibHas padoTa.



TemaTHyeckoe IaHUpoBaHue ypokoB xumuu B 10 kiacce

KouuvecTBo
Ne Tema 4acos 110
nporpamMmme
Tema 1. IloBTOpeHnue u yriayoaeHue 3HAHUI 18
1 | ATOMBI, MOJIEKYJIbI, BEIIECTBA 1
2 | Ctpoenue atoma 1
3 | Ilepuoanueckuii 3axkon u lleproguueckass cucreMa XMUMHUYECKHUX 1
anemeHToB J[.M. MeHneneeBa
4 | XuMH4decKas CBS3b 1
5 | ArperarHble COCTOSIHUSA 1
6 | Pacuers! o YpaBHEHUSIM XUMUYECKUX peaKIuii 1
7 | 'a30BBIEC 3aKOHBI 1
8 | Knaccudukanus XuMUYeCKUX peakiun 1
9 | OkucIHUTENBHO- BOCCTAHOBUTEIBHBIE PEAKIIUN 1
10 | Baxxneliue Kj1acChl HEOPraHUYECKUX BEILIECTB 1
11 | Peakuuu noHHoro oomMeHa 1
12 | PacTBOpHI 1
13 | KosmonaHble pacTBOPBI 1
14 | I'maposn3 conen 1
15 | KommiekcHble COeIUMHEHUS 1
16 | Ilpaktuueckas pabora Nel «PeakiimoHHas CriocOOHOCTh BEIIECTB 1
B pacTBOpax»
17 | O6o6matomiee mopTopeHue 1mo TeMe «OCHOBBI XUMHI 1
18 | KontponwHas pabora Nel «OCHOBBI XUMUN» 1
Tema 2 OcHOBHbIC NOHATHS OPTAHNYECKON XMMUM 13
19 | IIpeaMer u 3HaYEHUE OPraHUYECKONW XUMUU 1
20 | Pemenue 3agau 1
21 | Ilpuunnabl MHOrOOOpa3usi OPraHMYECKUX COCAMHEHUN 1
22 | DIEKTPOHHOE CTPOCHHUE U XUMUYECKHUE CBSI3U aTOMa yriepoia 1
23 | CTpyKTypHas T€OpHsl OPTraHUUYECKUX COCTUHEHUN 1
24 | CTpyKTypHasi U30MepHsi 1
25 | IlpocTtpaHcTBEeHHAs U30MEpUs 1
26 | DnexTpoHHbIE 3P(DEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTUHECHUHN 1
27 | OCHOBHBIE KJIACChl OPTAaHUYECKUX COEMHEHUN. ["'oMoorndyeckue 1
PSIBI
28 | HomeHkiatypa OpraHMYECKUX COCTUHEHUI 1
29 | OcobeHHOCTH U KIacCU(DHUKAIUS OPTAaHUISCKUX PEaKITHid 1
30 | OkucnUTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIINU B OPTaHUUECKON 1
XUMUHU
31 | O6o0maroiiee moBTopeHue 1Mo reme «OCHOBHBIC MMOHITHS 1
OPraHUYEeCKON XUMUM
Tema 3 YrieBoaopoasbl 25




32 | Ankanbl. CTpoeHue, HOMEHKJIATypa, u3omepus, puznueckue 1
CBOWCTBA
33 | XuMHuecKkue CBOMCTBA aTKaHOB 1
34 | IlommyyeHue v NpUMEHEHHUE AJTKAHOB 1
35 | IIpaktuueckas pabota Ne 2 «CocraBiieHHE MOJIEIEH MOJIEKYII 1
YTI€BOJA0POIOBY
36 | [{ukmoankaHbI 1
37 | Ankensl. CTpoeHHEe, HOMEHKIIATypa, U30Mepusi, GU3ndecKkue 1
CBONMCTBA
38 | XuMHueckue CBOMCTBA aJIKEHOB 1
39 | XuMHuecKue CBOMCTBA aJTKEHOB 1
40 | IlomyuyeHHe U NPUMEHEHNE AIKEHOB 1
41 | IlpakTtuueckas paborta Ne « [lomydeHue 3TuIeHa U OMBITHI C HUM» 1
42 | AnkanueHsl 1
43 | Ilonumepuzanus. Kayuyk. Pe3una 1
44 | Ankunsl. CTpoeHre, HOMEHKIIaTypa, u3oMepus, pusndeckue 1
CBOMCTBA
45 | XuMH4uecKkue CBOMCTBA aJIKHHOB 1
46 | [lonmyuyeHue ¥ NPUMEHEHUE AJKMHOB 1
47 | PemieHue 3a1a4 U BBIIIOJIHEHNUE YIIPAKHEHUN 1
48 | ApomaTtudeckue yriaeBoaopoibl. CTpoeHrne 0€H30JbHOTO KOJIbIIA, 1
HOMEHKJIaTypa, H30Mepusi, GU3NIeCcKre CBOWCTBA apEHOB
49 | Xumudeckue CBOMCTBA OEH30J1a U €T0 TOMOJIOTOB 1
50 | [lonyyeHue u IpUMEHEHNE APEHOB 1
51 | I[IpupoaHbie HICTOYHUKHU yTieBogopoaoB. HedTs, ras, yromis. 1
[lepBuynas nepepaboTKa yrieBOIOPOTHOTO CHIPhS
52 | I'mybokas nepepaboTka HedTH. Kpekunr, pugopMuHr 1
53 | ['eHeTnyeckas CBsA3b MEXKY Pa3IMYHBIMU KJlaccaMu 1
yTII€BO0OPOJIOB
54 | 'anmoreHONPOU3BOAHBIE YyTIIeBOAOPO10B. CTpoeHuUE, 1
HOMEHKJIATypa, u3oMepusi, Gu3nuecKre i XUMHUIECKHUEe CBOMCTBA
55 | O6o006maroree MOBTOPEHHE TI0 TEME « Y TIICBOIOPOIBI» 1
56 | KonrponbHas pabota Ne 2 «YTieBogopoab» 1
Tema 4 Kucaopoacoaep:xxaimme OpraHndeckne coeInHeHnst 19
57 | Couptel 1
58 | XuMHYecKre CBOMCTBA U MOTyYeHHE cIupTOB. [IpocThie aduphl 1
59 | XuMHYecKre CBOMCTBA U MOTyUYeHHE cIupTOB. [IpocThie aduphl 1
60 | [Ipaktuueckas padota Ne 4 «[lomydenue 6GpomdTaHa» 1
61 | MHOroaTroMHbIE CIUPTHI 1
62 | deHobl 1
63 | Pemienue 3a1a4 v BBINOJTHEHUE YIIPAXKHEHUN 1
64 | KapOoHWIbHBIE COCIMHEHUS: HOMEHKJIATypa, U30MEpHsl, PEaKIIuu 1
MIPUCOETUHEHUS
65 | XuMuueckue CBOMCTBA U METO/bI MOTyUYeHUSI KAapOOHUIIbHBIX 1




COEIMHEHUU

66 | [Ipaktuueckas pabora Ne 5 «Ilomyuenue anerona» 1
67 | KapOoHOBBIE KHCIOTHI 1
68 | [Ipaktuueckas pabora Ne 6 «[lomyueHue ykCycHON KMCIOTHI» 1
69 | @yHKUMOHAIbHBIE IPOU3BOAHBIE KAPOOHOBBIX KUCIOT 1
70 | [Ipaktuueckas pabora Ne 7 «[lomyuenue sTuianerara» 1
71 | MHoroo6pa3ue kapOOHOBBIX KUCIIOT 1
72 | Pemienue 3a1a4 v BBINOJIHEHUE YIIPAXKHEHUMN 1
73 | [Ipaktuueckas pabora Ne 8 «Pemenue skcrepuMeHTaIbHbIX 3a/1a4 1
no reMe «Kucnopoacoaepxaiiyue opraHn4ecKre BeIecTBa
74 | O6o0maromuii ypok mno teme «Kuciopoacoaepxaniue 1
OpraHUYeCKUE COCTMHEHUS»
75 | KonrponbHas pabota Ne 3 «Kucnopozaconepxaiine 1
OpraHUYeCKUE COCTMHEHUS»

Tema 5 A30T- u cepoconep:Kkaime coeJMHEeHUsI 6
76 | AMUHBI 1
77 | ApoMaTH4EeCKHE AMUHBI 1
78 | 'eTeponMKINYECKUE COCTUHEHUS 1
79 | lllecTnuneHHbIE TE€TEPOLIUKIIBI 1
80 | IIpaktuueckas padota Ne 9 «Pemienne skcriepuMeHTaIbHBIX 3a/1a4 1

1o TeMe «A30TcoiepKalllie OPraHnYECKrUe BEeIIeCcTBa»
81 | O6obmmaroIee MOBTOPEHHE IO TEME «A30T- U CepOCOIepIKaIne 1
OpraHNYeCKUE BEIIECTBAY

Tema 6 buosiorn4eckn aKTUBHbIE BelleCTBA 14
82 | O6mas xapakTepUCTHKA yTIeBOJIOB 1
83 | Ctpoenune MoHOCaxapua0B. JINHEWHbIE U [TUKINYECKUE CTPYKTYPbI 1
84 | XuMu4ecKkre CBOMCTBA MOHOCAXapHa0B 1
85 | Hucaxapubl 1
86 | [lomucaxapubl 1
87 | Pemenue 3a/1a4 1 BBINOJHEHUE YIIPAXKHEHUN 1
88 | XKupsl u macna 1
89 | AMUHOKHCIIOTBI 1
90 | IlenTmuabl 1
91 | benku 1
92 | CtpykTypa HyKJIEUHOBBIX KUCJIOT 1
93 | buosiornyeckast pojab HyKJIEUHOBBIX KHCIIOT 1
94 | O6o0maromiee TOBTOPEHUE TIO TEMaM «A30TCOACpIKAIIIE U 1

OMOJOTUYECKN AaKTHBHBIC OPTAHUYECKHE BEIIECTBAY
95 | KontponwrHas pabota Ne 4 «AzoTconepxauiue u OMOIOTHYECKH 1
AKTUBHBIC OPTAHUYCCKHEC BEIESCTBAY

Tema 7 BricokoMoJIeKyIsIpHbIE COeTUHEHUS S
96 | [lomumepsr 1
97 | llonmuMepHbIE MaTEepUAIBI 1
98 | Ilpaktuyeckas pabora Ne 10 «Pacnio3HaBaHUE TIIIACTHKOBY» 1




99 | Ilpaktuueckas pabora Ne 11 « Pacno3zHaBaHr€e BOJIOKOH» 1
100 | 3akIroYnTENBHBIA YPOK 1
S 4 pe3epBHOE BpeMs
TemaTHyeckoe IVIAaHUPOBaHWe YPOKOB XuMHH B 11 Kkiaacce
KosauvecTBo
Ne Tema 4acoB I10
nporpamMmme
Tema 1 HemeTasibl 31
1 | Knaccudukanms npocTeix BeniecTs. Bogopon 1
2 | [Ipaktuueckas padota Nel «Ilonyuenue Bogopoaa» 1
3 | lasorensr 1
4 | Xnop 1
5 | KucnopoaHbie coeluHEHUs XJIopa 1
6 Xnopososiopo. ConsiHasi KUCTIOTa 1
7 | Ilpaktrueckas pa6ota Ne 2 «IlosyueHne Xja0poBoaopoa u 1
COJISTHOM KUCIIOTBI»
8 | ®Top, 6poM, MO U UX COCTUHEHUS 1
9 | XanbKoreHsl 1
10 | O30H— amnoTponHas MoIu(UKAIUS KHCIOPOIa 1
11 | Ilepokcua Bogopoa v €ro nNpou3BOAHBIC 1
12 | Cepa 1
13 | CepoBomopon. Cynbduasl. CepHUCTHIH ra3 1
14 | CepHblil aHTHAPHUI U CEpHASI KUCIIOTA 1
15 | Pemrenue 3a/1a4 ¥ BBINOJTHEHUE YIIPAXKHEHUN 1
16 | DnemMeHThl HOATpYMIbI a30Ta 1
17 | Azor 1
18 | AMMUaK 1 cojii aMMOHHUS 1
19 | [Ipaktuueckas padora Ne 3 « [TomydeHne amMmmuaka u U3y4eHue 1
€ro CBOMCTB»
20 | Okcuabl a3ota 1
21 | A30THas KUCIIOTa U €€ COJIH 1
22 | ®ochop 1
23 | ®ochopubiii anruapug U GocHopHbIE KUCIOTHI 1
24 | Yraepon 1
25 | CoequHeHus yriiepoja 1
26 | Ilpaktuueckas pabota Ne 4 «[lonyuyeHue yriekucioro raza» 1
27 | Kpemuunit 1




28 | CoenuHeHUs: KpEMHHUS 1
29 | [Ipaktnueckas pabora Ne 5 «BblnoniHeHHE 3KCIEpUMEHTATbHBIX 1
3aga4 1o reMe «Hemeramnbi»
30 | O6o6maromiee moBTopeHue mo reme «Hemeranabny 1
31 | Konrponbnas pabota Ne 1 «Hemeranmiabby 1
Tema 2 MeTajuibl 30
32 | CBoiicTBa 1 METOJIBI NIOJIYYEHUSI METAILIOB 1
33 | Cuiassl 1
34 | O6mras xapakTepUCTUKA MIEJIOYHBIX METAJLJIOB 1
35 | Harpuit u xanmii 1
36 | CoenuHeHMs HATPUS U Kalus 1
37 | OOmas xapaKTepucTUKa 3JIEMEHTOB TJIaBHOW moArpymnnsl 11 1
TPYIIIBI
38 | Maruuii u ero CoeIMHEHUS 1
39 | Kanpuumii 1 ero coeIMHEHUS 1
40 | KecTKOCTh BOIBI M CIIOCOOBI €€ YyCTPaHCHUS 1
41 | ATroMUHUE— XUMHUYECKHUI 3JIEMEHT U MPOCTOE BEIIECTBO 1
42 | CoenuHEHNS AJIFOMUHUS 1
43 | Ilpaktuueckas padota Ne 6 «IlonydeHnue ropbkoi conu 1
(ceMHBOIHOTO CyJb(haTa MarHus)»
44 | PemieHue 3a1a4 U BBIIIOJIHEHHUE YIIPAKHEHUN 1
45 | IIpaktuueckas padota Ne 8 «BrinmoaHeHne 3KCIIEpUMEHTAIBHBIX 1
3a/1a4y o TeMe «MeTaJlyIbl TIaBHBIX TOJTPYIIT»
46 | OOmias xapakTepUCTUKa MEPEeXOTHBIX METAJIJIOB 1
47 | Xpom 1
48 | CoenuHeHus XpoMa. 3aBUCUMOCTh KMCIOTHO- OCHOBHBIX U 1
OKHUCJIMUTENbHO-BOCCTAHOBUTENBHBIX CBOMCTB OT CTEMEHU
OKHCJICHHSI MeTaJljIa
49 | Mapranen 1
50 | ’Keneszo kak XUMUYECKUN SJIEMEHT 1
51 | XKene3o0— mpocToe BEMIECTBO 1
52 | CoenuHenus xene3a 1
53 | Menp 1
54 | Ilpaktuueckas padota Ne 9 «IlonyueHue MeIHOTO Kynopoca 1
[Tpaktuueckas pabora Ne 10 «Ilomydenne xene3HOro Kyrmopoca»
55 | Cepebpo 1
56 | 3os0TO 1
57 | Illuak 1
58 | Pemienue 3a1a4 U BBITOJHEHUE YIIPAKHECHUN 1
59 | IIpaktuueckas padota Ne 11» BeimonHeHue 3KCIEpUMEHTATbHBIX 1
3aj1a4 1o TeMe «MeTtaibl MOOOYHBIX TOATPYIIT»
60 | O6oOmaromiee MOBTOPEHHE 1O TeMe «MeTauTbI» 1
61 | KonTponbHas pabora Ne 2 «MeTauib» 1
Tema 3 CTtpoenue aroma. XuMHUYeCKasi CBA3b 8




62 | Snpo atoma. SlnepHbie peakuu 1
63 | DieKTpoHHBIE KOHPUTYypallii aTOMOB 1
64 | DneKTpoHHBbIE KOHPUTYypalii aTOMOB 1
65 | KoBaneHTHas CBSI3b U CTPOCHUE MOJIEKYJ 1
66 | MonnHas cBs3b. CTpOCHHE MOHHBIX KPUCTAJIOB 1
67 | Mertamumueckas cBsi3b. Kpuctamimiyeckne pemeTku METauloB 1
68 | MexxMonekysipHble B3aUMOEHCTBUS 1
69 | O6o0maroniee moBTopeHue no reme «CTpoeHue BelecTBa» 1

Tema 4 OcHOBHBIC 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX 17

peaxkumi
70 | TennoBble 3(h(PEKTH XUMUYECKUX PEAKIIUN 1
71 | 3akoHn I'ecca 1
72 | OuTponusa. Bropoil 3aK0H TepMOJIMHAMUKH 1
73 | Dueprus ['m66ca u KpuTEpUU CaMOIIPOU3BOJIBHOCTA XUMHUUYECKUX 1

peakiuin
74 | Pemeunue 3agau 1
75 | CKOpOCTh XUMUYECKOH peakuu. 3aKOH JECUCTBYIOIINX MacC 1
76 | 3aBUCUMOCTb CKOPOCTH PEAKIMU OT TEMIIEPATYPbI 1
77 | Karanuz. KatanuzaTopsl 1
78 | Ilpaktrueckas pabora Ne 12 « CKOPOCTh XUMHUYECKOU PEaKITUm» 1
79 | Xumnueckoe paBHOoBecue. KoHcTaHTa paBHOBECHS 1
80 | IIpunuun Jle IlaTenbe 1
81 | MonHoe npousBeneHue Boabl. BogopoaHblii mokas3areinb 1
82 | XuMuyeckoe paBHOBECHE B PaCTBOPaAxX 1
83 | [Ipaktuueckas pabora Ne 13 «Xumudeckoe paBHOBECHE» 1
84 | XumMunyeckrue UCTOUHUKH TOKA. DJIEKTPOIU3 1
85 | Obobmaroiiee MOBTOPEHUE MO TeMe « TeopeTHIecKre OCHOBBI 1

XUMHU
86 | Kontponenas pabora Ne 3 «Xumuyeckas CBsI3b. XUMHUYECKUE 1

peaKium»

Tema 5 Xumnuyeckass TeXHOJI0r sl /
87 | HayuHble NpUHIUIIBI OPTaHU3aIUU XUMAYECKOTO IIPOU3BOICTBA 1
88 | IIpon3BOACTBO CEPHOUN KUCIOTHI 1
89 | IlpousBoaCTBO aMMHaKa 1
90 | [IpousBonacTBO UyryHa 1
91 | IIpousBoacTBO cTaNH 1
92 | [IpoMbIIUIEHHBIN OPraHUYECKHUI CUHTE3 1
93 | Xumuyeckoe 3arps3HeHne OKpY Karolieil cpebl. «3eeHas 1

XAMUSI

Tema 6 Xumus B ObITY U Ha cJ1y:K0e o01IecTBa 9
94 | Xumus numnm 1
95 | JlekapcTBeHHBIC CPEACTBA 1
96 | Kocmernueckue u nappromMepHbie cpeicTBa. bbIToBas XumMus 1
97 | [lurMeHTBI U KpPaCKH 1




08 | Xumus B CTPOUTENBCTBE. XUMHUS B CEJILCKOM XO3SMCTBE 1

99 | Heopranuueckue MaTepHabl 1

100 | OcobGeHHOCTH COBPEMEHHOM HaYKH. METOA00r1sl HayYHOTO 1
uccienoBanus. ICTOUHMKY XUMUYECKOW HHpOpMaluu

101 | O6o06maroniee moBTOpeHue 3a kype 11 knacca 1

102 | KontponbHas pabora Ne 4 «IToroBast KOHTpoJibHas paboTa» 1




