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IlosicHuTeILHAS 3aMUCKA

O0mas xapakrepucTukKa y4e0HOro npeamera
Pabouyas mporpamMmMa cocTaBiieHa B COOTBETCTBHH C:

e [Ipuka3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @eneparyu ot 17 nexkadbps 2010 r. N
1897 "O6 yrBepxkaeHnn OenepabHOTO TOCYIAPCTBEHHOTO 00Pa30BaTeILHOTO CTaHaapTa
OCHOBHOTO 0011ero oopazoBanus "

e [lucema MunoOpHayku Poccuu ot 19.04.2011 1. Ne 03-255 «O BBenenue enepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa 001Iero 00pa3oBaHUs»

e [IpumepHO# OCHOBHOI 00pa30BaTEIILHON MPOrPAMMBI OCHOBHOTO 00IIIEro 00pa3oBaHUs
(omobOpennast perienneM (eaeparbHOro yaeOHO-METOINISCKOTO 0ObESTUHEHHS 110 00IIeMy
o0pazoBanuto (mpotokos Nel/15 ot 08.04.2015, BXOANUT B CIENMAIBHBINA TOCYAaPCTBEHHBIN
peecTp MPUMEPHBIX OCHOBHBIX 00Pa30BaTEbHBIX IIPOTPAMM)

e [lpuka3 MunucrepcrBa oOpasoBanus u Hayku Poccuiickoit ®denepanuu ot 31.03.2014 Ne253
«O0 yTBepkaeHNH (PeaepaTbHOTO MepeUHs YIeOHMKOB, PEKOMEHTyEMbIX K UCTIOIB30BaHUIO TIPU
peanu3aiiy UMEIOIINX TOCYTapPCTBEHHYIO aKKPEIUTAIHI0 00pa30BaTEIbHBIX IPOrPaMM
HavyaJbHOTO OOIIEro, 0CHOBHOTO O0IIET0, CPpeHETro 00111ero 00pa30BaHUs»

B cootBercTBHU ¢ pukazoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @denepanuu ot
31.03.2014 Ne253 «O0 yrBepkaeHuu (eaepanbHOro nepeyHs yaeOHUKOB, PEKOMEHTyEMbIX K
WCTIOJIB30BAHUIO TIPU PEATN3allii HMEIOIINX TOCYIapCTBEHHYIO aKKPETUTAIINI0 00pa30BaTeIbHBIX
MporpaMM Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO 00IIIET0, CPeHETo 00IIero oopa3oBaHus» U3ydeHUE Kypca
«XUMHUS» HCTIOIB3YIOTCS YUeOHUK:

e Epemun B. B., Ky3emenko H. E., Teperaun B. U., JIpo3nos A. A., JIyauna B. B. Xumus.
YrnyOneHnslid ypoBeHs. 10 kmacc

e Epemun B. B., Ky3emenko H. E., [lpo3nos A. A., Jlyaun B. B. Xumus. YrioyOneHHBIN ypOBEHB.
11 kiace.

B cootBercTtBUM ¢ ®I'OC 0cHOBHOTO 00111eTO 00pa30BaHMsl YHaIIUecs TOHKHBI OBIAIETh TAKUMU
MMO3HABATEIHHBIMH YU€OHBIMU JCHCTBUSIMH, KaK yMeHHE (HOPMYITUPOBATH MPOOIEMY U TUIIOTE3Y, CTABUTH
LIeTTU ¥ 33]1a4M, CTPOUThH TUIaHBI JOCTKEHHUS LIeJIeH 1 PEIIeHHsI IOCTAaBIICHHBIX 3a/1a4, TPOBOIUTh
AKCIIEPUMEHT M Ha €0 OCHOBE JICJIaTh BHIBOJBI M YMO3AKIIOUCHUS, PEJCTABIATh UX U OTCTAUBATh CBOIO
TOUKy 3peHusi. Kpome 3Toro, yyaniuecs J0JDKHBI OBJIAJIETh TPUEMaMH, CBSI3aHHBIMU C ONIPEICIICHHEM
MOHSATHNA: OTPAaHUYUBATh UX, OMKMCHIBATh, XapaKTEPHU30BaTh U CpaBHUBATH. ClIeJ0BATEIIBHO, IIPH
M3yYEHUN XMMHUHU B OCHOBHOM IIIKOJIE yJaIlIHecs JOJHKHBI OBJIAJCTh YICOHBIMH JICHCTBUSIMU,
MTO3BOJIIOIIMMH MM JIOCTUYB JIMYHOCTHBIX, TPEIMETHBIX U METAPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

[Ipennaraemasi mporpaMmMa o XMMHH PacKpbIBaeT BKIIaJ yueOHOTO MpeAMeTa B IOCTIKEHUE 1eeit

OCHOBHOTO 00111eT0 00pa30BaHMs M ONIPEACIIICT BAXKHEHIIINE COACpKATEIbHBIC IMHUN MIPEAMETA:

*«BEIIIECTBOY - 3HAHHE O COCTABE M CTPOCHHH BEIIECTB, MX CBOMCTBAX M OMOJOTHYECKOM 3HAUCHUH,

*«XUMMYECKasl PEaKIHs» - 3HAHUE O MPEBPAIICHUAX OJHUX BEUIECTB B APYrUe, YCIOBUIX MIPOTEKAHUSL
TaKHUX MPEBPAIICHUAX U CIIOCO0aX yIpaBICHUS PEaKLUsIMU;

*«IPUMEHEHHE BEIIECTBY - 3HAHHE U OTIBIT 0€30MacHOr0 0OpaIleHHs ¢ BEIIECTBAMH, MaTepualaMy U

mporeccaMu, HeOOXOIMMBIMU B OBITY U Ha TIPOU3BO/ICTBE;

*I3BIK XUMHI» - OTIEPUPOBAHUE CUCTEMOM BAKHEHUIIINX XUMUYECKUX OHATUN, 3HAHNE XUMUYECKOU

HOMEHKJIATYPBI, a TAKXKE BIAJCHHE XUMUYECKONH CUMBOJIUKOHN (XMMHUYECKUMH (POpMyIaMu U
YPaBHEHUSIMHU).
PaGouas mporpamma pazpaborana Ha ocHoBe [IpumepHoil pabodeil mporpaMMbl IO XUMHUH B
COOTBETCTBUU C TPEOOBAHUSAMU K Pe3yJIbTaTaM OCHOBHOTO OOIIET0 00pa3oBaHus, IPEICTABICHHBIMH B
(deneparbHOM TrOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE M OPUEHTHPOBAHA HA MCIIOIH30BAHHE
y4eOHO-METOAUYECKOTO KOMILIIEKCA!
Onucanue y4yeOHO-METOANYECKOr0 M MATEPUAIBLHO-TEXHUYECKOro olecnedeHust
YueOHO — MeTOAMYECKOE 00ecTIeueH e
e [IpumepHas nmporpamMma OCHOBHOTO OOIIEero 00pa3oBaHus M0 XUMHUHU (TIPO(UIBHBINA YPOBEHB);



Xumus. Yrinyonenusiid ypoBenb. 10—11 kmaccsr : paboyast nporpamma k nuanu Y MK B. B.
Jlynuna : yaeOHo-MeToquaeckoe nocooue / B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, 3. 1O.
Kepumon. — M. : Jlpoda, 2017. — 324

Metoanueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3smenko, B. . Tepenuna u ap.
«Xumus. Yriyonennasiit ypoBeHb». 10 knace / B. B. Epemun, A. A. [lpo3nos, U. B. Epemuna, B.
N. Maxonwuna, O. 0. Cumonosa, 3. F0. Kepumos. — M. : Jlpoda, 2018.

Metoanueckoe nocodue k yueOuuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna u ap.
«Xumus. Yriyonennsiit yposerb». 11 knace / B. B. Epemun, A. A. lpo3nos, U. B. Epemuna, B.
N. Maxonwuna, O. }0. Cumonosa, 3. 10. Kepumos. — M. : Jlpoda, 2018.

IInanupyemMble pe3yJbTaThl:

B pe3synbrate u3ydeHus yueOHOro mpeamera «XuMus» Ha ypoBHE CpeJHero oOmiero o0pa3oBaHust:
BoinyckHuk Ha yriyOJIeHHOM ypOBHE HAYUHUTCS:

pacKpbIBaTh Ha MIpUMEPaxX PoOJib XUMUHU B (POPMUPOBAHIHN COBPEMEHHOM HayYHOU KapTUHBI MUPA
Y B NMPAKTHUYECKOU JIEATETLHOCTH YEJI0OBEKA, B3aUMOCBS3b MEXKIY XUMHUEH U APYTUMHU
€CTECTBEHHBIMU HAYKaMU,

WJUTFOCTPUPOBATH HA MPUMEpaxX CTAHOBIICHHE W ABOJIIOIUIO OPTaHMYECKOW XMMHUHU KaK HAyKH Ha
Pa3IUYHBIX UCTOPUYECKHUX dTAIlaX €€ pa3BUTHS,

YCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMHUYECKUX
AJIEMEHTOB U TIEPHOIUNICCKUM U3MEHEHNEM CBOMCTB XUMUUYECKHUX DJIEMEHTOB M MX COCIMHCHHUH B
COOTBETCTBHUU C TIOJIO)KECHUEM XUMHUECKHX AJIEMEHTOB B MIEPHOINYECKON CHCTEME;
aHAJM3UPOBATH COCTAB, CTPOCHUE M CBOMCTBA BEIIECTB, MIPUMEHSIS MOJI0KEHUS OCHOBHBIX
XUMHUYECKUX TEOPUI: XUMHYECKOTO CTPOCHHS OpraHnueckux coequuenniit A.M. byrieposa,
CTPOCHHS aTOMa, XUMHUYECKOM CBSI3H, JEKTPOJIUTHUYESCKON TUCCOIMAIINN KHCIIOT M OCHOBAHUI;
YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBA3U MEXTY CBOMCTBAMH BEIIECTBA M €TO COCTaBOM U
CTPOCHHEM;

MIPUMEHSTH NMPaBIIA CHCTEMAaTUUECKON MEXyHApOIHOW HOMEHKIIATYphl KaK Cpe/ICTBa
pazIuyueHus U UASHTU(DUKAITNN BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

COCTABJISITh MOJICKYJISIPHBIC U CTPYKTYpHBIE (hOPMYIIbl HEOPTaHHYECKUX U OPTaHUYECKHUX BEIIECTB
KaK HOCUTEJeH HHPOPMAIIMK O CTPOSHUHU BEIIECTBA, €0 CBOMCTBAX U MPUHAIJICKHOCTH K
OTIPEICTICHHOMY KJIACCY COCTMHCHHU;

0OBSCHATH IPUPOAY M CLIOCOOBI 00pa30BaHUsI XUMHUYECKON CBSI3U: KOBAJICHTHOH (TIOJIIPHOM,
HETIOJISIPHOM ), HOHHOM, METaJUIMYECKOU, BOJOPOAHON — C IEJIbIO OTIPEICTICHUS XUMUICCKON
AKTUBHOCTH BEILIECTB;

XapaKTepPH30BaTh (PU3NUYECKUE CBOMCTBA HEOPTAaHMUECKUX U OPTAaHMYECKUX BEIIECTB
yCTaHABIUBATh 3aBHCUMOCTH (PU3UYECKHUX CBOICTB BEIIECTB OT TUIA KPUCTAJUIMUECKOMN PEIIeTKH;
XapaKTEPH30BaTh 3aKOHOMEPHOCTH B M3MEHEHNH XUMHYECKUX CBOMCTB IIPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTUHEHHH, BHICIITUX OKCHJIOB M THAPOKCHIIOB;

MIPUBOUTH IPUMEPHI XUMHUYECKUX PEAKIIMH, pACKPBIBAIOIINX XapaKTEPHbIE XUMHUYECCKUE
CBOMCTBAa HEOPraHUYECKUX M OPTAaHUYECKUX BEIECTB U3YYEHHBIX KJIACCOB C IIENIBI0 UX
uaeHTUQUKAIMN 1 00BbsICHEHUS 001acTH TPUMEHEHUS;

OIPEeNENsATh MEXaHU3M PEAKIIMHU B 3aBUCUMOCTH OT YCIOBUM MPOBEACHUS PEAKIUU U
MIPOTrHO3UPOBATH BO3MOKHOCTh TPOTEKAHUSI XUMHUECKUX PEAKLIU Ha OCHOBE THUIIA XUMUYECKOU
CBSI3U U aKTUBHOCTHU PEAreHTOB;

yCTaHABIUBATh 3aBHCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHUYeCKUX COeTMHEHU OT
XapakTepa B3aMMHOTO BIMSIHUS aTOMOB B MOJIEKYJIaX C LENbIO MPOTHO3UPOBAHUS IPOTYKTOB
peaKkuuuy;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKIIMM U CMEILEHUSI XUMUYECKOTO
PaBHOBECHS OT PA3IUYHBIX (PAKTOPOB C LETBIO ONPEIEICHUS ONTUMAIIBHBIX YCIOBHUH MPOTEKAHUS
XUMHUYECKUX MPOLIECCOB;



® yCTaHABIMBATh TEHETHYECKYIO CBSI3b MEX/Y KIaCCaMH HEOPTaHUYECKUX U OPraHUYEeCKUX
BEIIECTB Il 000CHOBAHUS MPUHIUITHAIBHONW BO3MOYKHOCTH TOJTy4eHUSI HEOPTAHUUECKUX U
OpPraHUYeCcKUX COCTUHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

® [010MpaTh PEAreHThl, YCIOBUS U OTPEACIATH MPOAYKTHI PEAKLUii, TO3BOJISIOIINX PEai30BaTh
71a00paTOpHbIE U MPOMBIIUICHHBIE CIIOCOOBI MOTYYEHHUS BKHEHIINX HEOPraHUIECKUX U
OpPraHNYeCKUX BEIIECTB;

® OTpEACIATH XapaKTep CPelbl B pe3ybTaTe TUAPOIIH3a HEOPTraHNIECKUX U OPraHUYECKUX BEIIECTB
Y TIPUBOJIUTH MIPUMEPHI TUAPOJIN3A BEIIECTB B TOBCEAHEBHOM KU3HU YEIIOBEKA, OMOJIOTHYECKHIX
0OMEHHBIX TpoIIeccax M MPOMBIIUIEHHOCTH;

® [IPUBOAWUTH MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIIMNA B IPUPOJIE,
MIPOU3BOICTBEHHBIX IPOIIECCaX U JKU3HEACATEIIbHOCTH OPTaHU3MOB;

e 00OCHOBBIBATH MPAKTHYECKOE UCIOIH30BAHNE HEOPTAHUIECKUX U OPIraHUYECKHUX BEIIECTB U MX
peaxmuii B IPOMBIIIJICHHOCTH U OBITY;

®  BHINOJHATH XUMHYECKUI SKCIIEPUMEHT IO PACTIO3HABAHHIO U TIOJTYYEHUIO HEOPTaHHYECKUX U
OpPraHUYeCKUX BEIIECTB, OTHOCAIINXCS K PA3IMYHBIM KJIACCAM COCMHEHUH, B COOTBETCTBUU C
MpaBHJIAMH U TIpUEMaMHu 0e30T1acHO# paboThI ¢ XUMUYECKUMH BEIECTBAMH U JTAOOPAaTOPHBIM
000pyI0BaHUEM;

® TIPOBOJUTH pacueThl HA OCHOBE XMMHUYECKHX (POPMYI U YPaBHEHUH peaKIuil: HaX0XKICHHE
MOJIEKYJISIPHOH (POPMYIIBI OPTraHUYECKOTO BEIIECTBA IO €r0 TNIOTHOCTH M MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJISIINX B €70 COCTaB, WIIM TI0 TIPOAYKTaM CTOPAHUS; pacueThl MAacCOBOU J0JIH
(Macchl) XUMUYECKOTO COEIMHEHHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIUU, €CJIM OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH ); pacUeThl
MaccoBO# Wi 00BEMHO JTOH BBIX0/1a TIPOIyKTa PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO;
pacyeTsl TerIoBoro 3¢ deKTa peakifu; pacueThl 00bEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKUX
peakIusxX; pacdeThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) TPOIYKTA PEAKITUH, €CIIH OJHO U3
BEIIECTB JaHO B BUJIE PacTBOpaA C OMPEIEIEHHON MacCOBOM JJ0JIel paCTBOPEHHOTO BEILIECTBA;

® ICIOJIb30BAaTh METO/Ibl HAYYHOTO MO3HAHMS: aHAJIN3, CHHTE3, MOAECTMPOBAHINE XUMUYECKIX
MIPOLIECCOB U SBJICHUHN — IIPH PEIICHUH Y4eOHO-UCCIEA0BATEIbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB,
CIOCOOOB MOJIyYEHUS U Paclo3HABAaHUSI OPraHUYECKUX BEIIECTB;

e BJIAJIETh NpaBUJIaAMH 0€30TIaCHOTO OOpaIlleHus C €IKUMH, TOPIOYUMH U TOKCHYHBIMH BELIECTBAMH,
CpeacTBaMu ObITOBON XUMUU;

®  OCYUIECTBJIATH MOUCK XUMUYECKOI HHPOPMAIIUU IO HAa3BaHUIM, UICHTH(PHKATOPAM,
CTPYKTYpPHBIM (pOpMYJiaM BEIIECTB;

® KpPUTUYECKH OLIEHUBATH U HHTEPIPETUPOBATH XUMHUUECKYIO MH(POPMALINIO, COJEPIKAIIYIOCS B
COOOILIEHUAX CPEACTB MaccoBoi nHpopmanuu, pecypcax NHTepHeTa, HAy4YHO-HOMYSPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOI KOPPEKTHOCTH B IIEJISIX BBISABIICHUS OLITUOOYHBIX
CyXAeHUl u (GopMUPOBaHUS COOCTBEHHOM MO3UIINU;

® YCTaHaBIIMBATh B3aUMOCBSI3U MEXKIY (haKTaMu U TEOPHUEH, IPUUNHON U CIEICTBUEM IIPU aHAIIH3E
MPOOJIEMHBIX CUTYyalluii 1 000CHOBAHUY MPUHUMAEMBIX PELICHUI HA OCHOBE XUMHUECKUX
3HAHUH;

® [PEACTaBIAThH MYTH PELICHUS II00albHBIX TPOOIeM, CTOAIINX MEpe]] YeTIOBEUECTBOM, U
MEePCIIEKTUBHBIX HAMPABICHUH PAa3BUTHSA XUMUUYECKUX TEXHOJOTUH, B TOM YHCJIEe TEXHOJIOT Uil
COBPEMEHHBIX MaTE€PHUaJIOB C pa3IMYHON (YHKIIMOHAIBHOCTHIO, BO30OHOBIIIEMBIX HCTOYHUKOB
CBIPbs, NEPEePa0OTKU U YTUIM3ALMH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BhInmyckHHK Ha yriIyOJI€HHOM YpPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

(opMynUpoOBaTh 1€ UCCIEIOBAHNS, BBIIBUTAaTh U IPOBEPATH SKCIIEPUMEHTAILHO THIIOTE3bI O
XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNaTh B
XUMUYECKHE PEAKILMH, O XapaKTepe U MPOYKTaX Pa3InYHbIX XUMUUYECKUX PEAKIINN;

®  CaMOCTOATENBHO IJIAHUPOBATh U MPOBOIUTH XUMUYECKUE KCIIEPUMEHTHI C COOIIOACHUEM TTPaBUII
6e3omacHoi paboThI C BellecTBaMH U J1a00paTOPHBIM 000pyI0BaHUEM;

® HHTEPNPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUHU BELIECTB, MIOJyYEHHBIE C IOMOIIBIO
COBPEMEHHBIX (PM3UKO-XUMUYECKUX METOJIOB;



® OIIMCBIBATH COCTOSTHUE JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX
MPECTAaBICHUN O CTPOCHUHU aToMa JUIs OOBSICHEHUS Pe3yabTaTOB CIEKTPAIILHOTO aHAIN3a
BEIIECTB;

®  XapaKTEepPU30BaTh POJIb a30TOCOACPKAIIUX TeTEPOIUKINISCKUX COSAMHCHUA U HYKIICHHOBBIX
KHCIIOT KaK BKHEHITUX OMOJIOTUYECKN aKTUBHBIX BEIIECTB;

® [POTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,
JIKANTUX B OCHOBE MPUPOIHBIX U TPOU3BOJICTBEHHBIX IIPOIECCOB.

CoaepikaHue mporpamMmabi:

B cucreme ecrecTBeHHO-HAydHOTO 00pa30BaHUs XUMHUSI KaK y4eOHBIN MPeIMET 3aHUMAET BAKHOE
MECTO B ITO3HAHUU 3aKOHOB MPUPOIBI, POPMUPOBAHNN HAYTHOU KAPTHUHBI MUPA, XUMUY ECKOU
IPaMOTHOCTH, HEOOXOAUMOM ISl IOBCEAHEBHOM KU3HH, HABBIKOB 37I0POBOTO M 0€30TIaCHOTO ISt
YeJI0BeKa U OKPYXKAOIEeH ero cpeipl 00pasa KHU3HH, a TAK)KE B BOCHIHUTAHUH SKOJIOTUIECKOH KYIbTYpPHI,
(dhopMHupOBaHHH COOCTBEHHOU IMO3UIIMH TI0 OTHOIICHUIO K XUMUYECKOUW HH(OPMAIINH, TTOTy4aeMOU 13
Pa3HBIX UCTOYHUKOB.

YCnenHoCcTh H3y4eHHus Y9eOHOTO TIpeIMeTa CBsSI3aHa ¢ OBJIAJICHUEM OCHOBHBIMHU TOHSITUSIMHA XHUMHH,
HayYHBIMH (DaKTaMH, 3aKOHAMH, TCOPUSAMH, TPUMCHCHHEM ITOJTyYCHHBIX 3HAHUH TIPU PEIICHUN
MPAKTUYECKUX 3a1a4.

B cootBerctBun ¢ ®I'OC COO xumust MOKET U3ydaThCs Ha 0A30BOM U YIIyOJIEHHOM YPOBHSX.
N3yuenne xumuu Ha 6a30BOM YPOBHE OPUEHTHPOBAHO HA o0ecrieueHne o0meo0pa3oBaTeIbHON 1
OOMIEKYIBTYPHOU IMOATOTOBKH BBIITYCKHHKORB.

Copneprxanue 6a30BOTO Kypca MO3BOJISIET PACKPHITH BEAYIIUE HIIEH U OTICIbHBIC TIOJI0KECHNUSI, BAYKHBIC B
MO3HABATEIHPHOM H MUPOBO33PEHYECKOM OTHOIICHUH: 3aBHCUMOCTb CBOWCTB BEIIECTB OT COCTaBa H
CTpOEHUS; 00YCIOBIIEHHOCTh MPUMEHEHHSI BEIIECTB MX CBOMCTBAMH; MaTePHATLHOE STHHCTBO
HEOPraHWMYECKUX M OPraHUIECKUX BEIISCTB; BO3PACTAIOIIAS POJIb XHMHH B CO3J[AHHH HOBBIX JICKAPCTB H
MaTepHUaIoB, B 5KOHOMHUHU CHIPbS, OXpaHE OKPYKAIOIIEH CpeIbl.

N3yuenune xuMuu Ha yrirybJeHHOM ypOBHE IperoiaraeT oJHOe OCBOeHHE 6a30BOT0O Kypca U
BKJIIOUYAET pacIIMpeHue IPeIMETHBIX PE3YIbTAaTOB U COAECP KaHUSI, OPUEHTUPOBAHHOE HA MOJATOTOBKY K
ToCJeAyIoNEMY po(ecCHOHATBHOMY 00pa30BaHUIO; Pa3BUTHE WHINBHIYAIBHBIX CIIOCOOHOCTEH
o0y4Jarommxcs myreM 0oJiee riIyOOKOTO, YeM 3TO IpeycMaTpUBaETCsl 0a30BbIM KYpPCOM, OCBOCHUSI OCHOB
HayK, CHCTEeMaTHYeCKUX 3HAaHUI; yMEHUE IPUMEHSATh MOJy4YeHHbIEC 3HAHUS JUISl PEIlICHUs] TPAKTUUECKUX U
yueOHO-HCCIIeI0BATENbCKUX 3a]1a4 B U3MEHEHHOM, HeCTaHAapTHON CUTYaIlui; YMEHUE
CUCTEMAaTHU3UPOBaATh U 0000111aTh MOJTy4YeHHbIE 3HaHUs. V3yueHue npeamera Ha yriryOJieHHOM YpOBHE
M03BOJISIET C(hOPMHUPOBATH Y 0OYHAIOIIMXCS YMEHUE aHAIU3UPOBATh, IPOTHO3UPOBATH U OLIEHUBATH C
MO3UIIUHU DKOJIOTUYECKON 0€30MacCHOCTH MOCIEICTBUS OBITOBON U MPOU3BOACTBEHHO 1EATEIHbHOCTH
4eJI0BEKa, CBA3aHHOM C MOJIyYeHHUEM, IPUMEHEHUEM U IepepadOTKON BEIIECTB.

N3yuenue npeamera « XuMus» B 4aCTH (OPMUPOBAHUS y 00yUAIOLIUXCS HAYYHOTO MUPOBO33pEHUS,
OCBOEHHS OOIIEHAYYHBIX METOO0B MTO3HAHUS, a TAKXKE MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX 3HAHUN
OCHOBAHO Ha MEXIPEIMETHBIX CBS3SX C MPeIMeTaMH 00JIacTel eCTEeCTBEHHBIX, MATEMAaTUYECKUX U
r'yMaHUTapHBIX HAYK.

[IpumepHas mporpamma yueOHOTO IpeameTa « XMMUS COCTaBJIeHa HA OCHOBE MOYJIBHOTO ITPUHIIMIIA
MOCTPOCHUS yueOHOTo MaTepHala, He OIpeeiieT KOJIMUYECTBO YaCOB HAa U3yUeHUE y4eOHOTo MpeaMeTa u
KJIaCChl, B KOTOPBIX MPEAMET MOXKET U3ydaThes. KypcuBoM B MpUMEpHBIX Y4eOHBIX pOrpaMMax
BBIJICTICHBI AJIEMEHTHI COACPIKaHUsI, OTHOCSIINECS K Pe3yJbTaTaM, KOTOPbIM 00yYaroIuecs «IorydaT
BO3MOHOCTh HAYYUTHCS.

[IpumepHas mporpamMma YYUTHIBAE€T BO3MOKHOCTD MOJIy4YEHUS 3HAHU B TOM YHCIIE Yepe3
MPAKTUYECKYIO JAESITeNLHOCTh. B mporpaMme coep XKUTCs MPUMEPHBINA MepeueHb IPaKTHUECKUX padoT.
[Tpu cocraBinenuu pabouelt mporpaMMbl YYUTENb BIIPaBe BHIOPATh U3 MEPEUHs pabOThI, KOTOPhIE CUUTAET
HauOoJee 1enecoo0pa3HbIMU, C YYETOM HEOOXOUMOCTH JOCTHUKEHUSI IPEAMETHBIX Pe3yIbTaTOB.

Yruy0eHHbI ypOBeHb
OCHOBBI OPraHUYeCcKOi XHMHH

[losiBneHMe 1 pa3BUTHE OPraHUYECKON XUMMHU Kak Hayku. [Ipenmer opranndeckoir xumun. Mecto u
3HAUEHUE OPTaHNYECKOM XUMHH B CUCTEME €CTECTBEHHBIX HayK. B3auMOCBS3b HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB.



XHUMHUYECKOE CTPOEHUE KaK MOPSIOK COETMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEGHTHOCTHU.
OCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUECKOIO CTPOEHMSI OpraHndeckux coennneHuii A.M. byrneposa.
VYriepoaHblii CKelleT OpraHnyecKoi MoJIeKy bl. KpaTHOCTh XUMHUUYECKOU CBSI3U. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT XUMUYECKOTO CTpOeHHs MoJieKy1. M3omepus u u3omepsl. [lonsaTre 0 pyHKIMOHAIBHOM
rpymme. [IpuHIune knaccuukanuy OpraHiyeckuX coenHeHni. MexyHapoaHasi HOMEHKIaTypa u
MPUHLIUIBI 00pa30BaHMs HA3BaHUI OPraHUYECKUX COECINHEHHH.

Knaccugukanus 1 0coOEHHOCTH OpraHMYeCcKuX peakiuil. Peakunonnsie neHTpsl. [lepBoHavaibHbIe
MOHATHUA O TUIAX U MEXaHU3MaX OPraHWYECKUX peakuui. [ OMONMTUYECKUI U IeTepOINTUYECKUI PA3PhIB
KOBaJICHTHOM XUMHUYECKOH cBsi3u. CBOOOHOpaIMKaIbHBIA U MOHHBIN MeXxaHU3Mbl peakiuu. [lonstue o
HyKIeoduie u snexrpopue.

AnKaHbl. DIEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl MeTaHa. SP°-rubpuansanys
opOuTasneit atToMoB yrieposa. ['omonoruueckuii psix 1 odmiast popmyna ankaHoB. CucTeMaTHdecKas
HOMEHKJIaTypa aJIKaHOB U pagukanoB. M3oMepus yrinepoaHoro ckenera. @usndeckne CBOWCTBA AIKAHOB.
3aKOHOMEPHOCTH U3MEHEHUS PU3NYECKHX CBOMCTB. XMMHUYECKUE CBOMCTBA aIKaHOB: rajlOr€HUPOBAHUE,
JNETUPUPOBAHKE, TEPMUUECKOE PA3JIOKEHUE, KPEKUHT KaK CIIOCOOBI MOJIyYeHHUS BaXKHEHIIINX
COEJIMHEHUI B OpPraHnYeCcKOM CUHTe3€. ['opeHne alkaHoB KaK OJJMH U3 OCHOBHBIX HUCTOUHUKOB TEIUIA B
MIPOMBIIIJIEHHOCTH U ObITY. M30Mepu3anus Kak crnocod Moay4eHHs BBICOKOCOPTHOTO OEH3HMHA.
MexaHu3M peakuiuy cBoOOAHOpauKaabHOTO 3amelieHus. [lonydyenne ankanoB. Peakius Bropna.
HaxoxpaeHnue B mpupo/ie U NpUMEHEHHUE alIKaHOB.

Huknoankansl. CTpoeHHe MOJIEKYI LKKIoankaHoB. O6mas popmyna rukioankaHoB. Homenknatypa
LUKII0AJIKaHOB. M30Mepus UKII0aIKaHOB: YIJIEPOIHOTO CKeJIeTa, MEKKIIACCOBasi, MPOCTPAaHCTBEHHAs
(yuc-mpanc-uzomepus). Crierrdurka CBOMCTB MUKIOATKAHOB C MAJIBIM pa3MepoM IHKIIA. Peakiuu
MIPUCOEMHEHHS] U PAIUKaIbHOTO 3aMEeleHUsI.

AJTKeHBI. DIeKTPOHHOE M POCTPAHCTBEHHOE CTPOSHHE MOJIEKYIBI ITHIICHA. SP>-THOPUN3AIS
opOuTaseit aTOMOB yriaepoJia. G- U T-CBs3H. ['oMonornyeckuii psa u oorias Gopmyna aTKeHOB.
Howmenkinarypa ankeHoB. 3oMepust alKeHOB: yriaepoAHOTO CKEJIETa, MOJIOKEHUSI KPaTHOM CBSI3H,
IIPOCTPAHCTBEHHAs (yuc-mpanc-u30Mepus), MexkinaccoBas. Puznueckue CBONCTBA alKkeHOB. Peakiyn
EKTPO(UIBHOTO MPUCOEANHEHMSI KaK CIIOCO0 MOTy4eHHs] PYHKIMOHATIBHBIX POU3BOIHBIX
yri1eBo10po10B. [IpaBmio MapkoBHUKOBA, €T0 3JIEKTPOHHOE 000CHOBaHME. Peakiiuy okucieHus u
nosmMepu3anuu. [IonusTuieH Kak KpyMHOTOHHAXKHBIN IIPOAYKT XUMHUYECKOTO IIPOU3BOACTBA.
[IpombInieHHBIE U TA0OPATOPHBIE CIIOCOOBI MOyUeHUs alKeHOB. [lpasuno 3aiiyesa. [lpumenenue
QJIKCHOB.

Ankaguensl. Knaccudukanus ankaaueHoB 10 B3aMMHOMY PacIOJIOXKEHHUIO KPaTHBIX CBsI3eH B
MoJiekyse. OCOOEHHOCTH IEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTPOCHUS COIPSKEHHBIX AJIKaJUEHOB.
Oobwas popmyna ankaaueHoB. HoMeHknaTypa u nzomepus ankaaueHoB. PU3HUECKUe CBONCTBA
aJIKaJJUeHOB. XMMUYECKHUE CBOMCTBA aJIKaJAUEHOB: PEAKLUU NPUCOEANHEHH (THpUPOBaHHE,
rajJJoreHupoBaHue), ropeHus u noaumepusanuu. Bxnag C.B. Jlebenesa B nosrydeHne CHHTETHUECKOTO
Kayuyka. Bynkanuzanus kaydyka. Pesuna. MHoroo6pasue BUJJOB CHHTETHUYECKUX KayuyyKOB, UX CBOWCTBA
u npuMeHeHue. [lonydyeHne ankaaueHoB.

AJIKMHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIbI alleTHUIIeHA. SP-ruOpyIn3aiys
opburaneil aToMoB yriepozaa. I'omonornueckuii ps u obmas popmyna ankuHoB. Homenkiarypa.
W3oMepust: yriepoJHOoro cKelera, oJI0KEHHUs KpaTHOM CBSI3U, MEeXKiaccoBast. PU3NUYecKue CBOMCTBA
AJIKMHOB. XMMHUYECKUE CBOMCTBA AIKMHOB: PEAKLUH IPUCOEANHEHHSI KaK COCO0 MOIy4EHUs OJIMMEPOB
U APYTUX MOJIE3HBIX IPOAYKTOB. Peakyuu 3amewenus. I'opeHne aneTniaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIs1 CBApPKHU M pe3KU MeTajuioB. [lomydeHue anieTuinesa nupoin3omM
MeTaHa U KapOuIHbIM MeTooM. [IpruMeHeHue arleTuieHa.

Apensl. Hcmopus omkpvuimus 6ensona. CoBpeMeHHbIE MPEICTaBIEHUS 00 JIEKTPOHHOM U
IIPOCTPAHCTBEHHOM CTpOeHUU OeH3oia. Mi3oMepust 1 HOMEHKIIaTypa roMojoroB 6ex3osna. O0mas
¢dopmyna apeHoB. Puznyeckre cBOWCTBA OEH301a. XUMHUECKUE CBOMCTBA OEH30I1a: Peakluu
ANIEKTPO(UIBHOTO 3aMeLIeHUs (HUTPOBaHHE, T'aJIOT€HUPOBAHKE) KaK CIIOCO0 MOTyYSHH ST XUMUYECKUX
CPEICTB 3alIUThl PACTEHUI; IPUCOEINHEHUS (THAPUPOBAHNUE, FAJOT€HUPOBAHKE) KaK I0KA3aTENbCTBO
HenpeAeabHOro Xapakrepa 6ensona. Peakmus ropenus. [lonydenue 6enzona. OCOOCHHOCTH XUMUYECKUX
CBOMCTB ToNTyos1a. B3anuMHoe BiIMsiHME aTOMOB B MOJIEKyJe ToJyoJsia. OprueHTaunoHHbIEe 3P PEKThI
3amecTutenel. [lpumenenne romosioros OeH3oa.



Crnuprel. Knaccudukanmst, HoMeHKIaTypa cnuptoB. ['omonoruueckuii psa u odmas gpopmyina
IIpeIebHBIX OJJHOATOMHBIX ciupToB. M3omepus. dusnueckre cBONCTBA MPEAEIIbHBIX OJJTHOATOMHBIX
cnupToB. BostopoiHast CBsI3b MEX/Ty MOJIEKYJIAaMH U €€ BIMSHUE Ha (U3UUECKUE CBOMCTBA CITUPTOB.
XUMUYECKHe CBOMCTBA: B3aMMOICHCTBUE C HATPHEM KakK CIIOCO0 YCTaHOBJICHUS HATUYHUS
THJIPOKCOTPYIIIBI, C TaJOT€HOBOJOPOJaMH KaK CIIOCOO MOTydeHHs paCTBOPHUTENIEH, BHYTPH - U
MEXMOJIEKYJIIpHast ieruaparanns. Peakius ropeHus: cnupThl Kak Tomuso. [lonyuenue sranona:
peakmus Opo>KEeHUs TITFOKO3bI, THApaTaus dTwieHa. [I[puMeneHne MeTanoa 1 3TaHoIa.
DU3M0JIOTUYECKOE JEHCTBUE METAHOJIA U 3TAHOJIa HA OPraHU3M YeJIOBEKa. DTUJICHIVIMKOJb U TIIULEPUH
KaK MpeACTaBUTEH MPEeIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHbIE
CIUPTHI U €€ IPUMEHEHHUE /ISl paclioO3HAaBaHUs TJIUIEPHUHA B COCTaBE KOCMETHUECKUX CPECTB.
[IpakTueckoe NpUMEHEHNE ITUIICHTJIMKOJIS U TJIULIEPUHA.

®enou. CTpoeHne MoJeKyisl (peHosa. B3anmHoe BIusSHIE aTOMOB B MOJIeKyJie peHona. dusnueckue
cBoiicTBa (peHosa. XUMHUYECKHUE CBOMCTBA (PEaKIMK C HATPUEM, THAPOKCUIOM HATpuUsi, OpOMOM).
[Tonyuenue penona. Ilpumenenue gpenona.

Anbnerunpl v keToHbl. Kiaccudukanus anbaeruioB 1 KeToHOB. CTpoeHHe NpeAebHbIX allbJIeTHJIOB.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHNE KapOOHWIBbHOM rpynmbl. ['oMosiornyueckuii psaj, oomas
(dbopmMyna, HOMEHKJIaTypa U U30Mepusl MPeeNbHbIX albaeru1oB. dusnueckre cBOCTBA NpeAEIbHBIX
anbJIern10B. XMMHUECKHE CBOICTBA NMPEAETbHBIX allbJETUIOB: THAPUPOBAHNE; KAUECTBEHHBIE PEAKIIMU
Ha KapOOHWJIBHYIO TPYIITY (PEaKIus «CepeOpsTHOTO 3epKalia», B3aUMOJICHCTBHE C THAPOKCHIOM
menu (11)) u ux npuMeHeHue 7151 00HAPYKEHUSI IPEICTbHBIX aJbJICTHI0B B MPOMBIIUICHHBIX CTOYHBIX
BoJax. [lomydyeHue npeaeabHbIX albJETUI0B: OKUCICHHE CIIUPTOB, THIpaTalys aleTHiIeHa (peakus
Kyuepona). TokcuunocTs anpaeruaos. [Ipumenenne hopmanbaeruaa u aneTaubaeruaa. AIEeToH Kak
Mpe/icTaBuTeNb KeTOHOB. CTpoeHHe MOJIEKYIbl arleToHa. OCOOEHHOCTH peaKIIMU OKUCIICHUS alleTOHa.
[IpumeHeHue aneroHa.

Kap6onossie kucnotel. Kimaccudukaimsi 1 HOMEHKJIaTypa KapOOHOBBIX Kuca0T. CTpoeHne
MpeiebHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCcUIIbHOM rpynmbl. ['oMonornyeckuil paa u oomas GopmMysia IpeaesbHbIX 0AHOOCHOBHBIX
KapOOHOBBIX KUCIO0T. Du3nueckre cBONCTBA MPEAETbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
XUMUYECKHE CBOMCTBA MPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT (PEaKkuu C MeTaljlaMH,
OCHOBHBIMH OKCHJaMH, OCHOBAHUSMHU U COJISIMHU) KaK MOJATBEPKICHHUE CXOJCTBA C HEOPraHMUYEeCKUMHU
kucnotamu. Peakuus stepudukanuu u ee o6patumMocTs. BiusHue 3amectureneil B yrieBoJI0poIHOM
paaukae Ha CHITy KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MyPaBbUHOM KHCIIOTHI.
[Tonyuenue npeaenbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHUE alIKaHOB, aJIKEHOB,
MIEPBUYHBIX CIIUPTOB, lIbJETUI0B. BaskHelue npeicTaBuTeNn KapOOHOBBIX KUCIOT: MypaBbHHAs,
yKCycHast u OeH30iiHas. Briciine npenenbHble U HeNIpeAeIbHble KApOOHOBBIE KUCIOTHL. OnTuyeckas
nuzoMepus. AcuMMeTpuuecKuil aToM yrieposa. [lpumenenue kapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl U xupbl. CTpoeHUE 1 HOMEHKJIATYpa CIOXKHBIX 3pupoB. MexkiaccoBasi U30MepHst ¢
KapOOHOBBIMU KHCIOTaMU. CrIOCOOBI MOJTYy4EHUs CIIOKHBIX 3(upoB. OOpaTUMOCTh peaKkIiu
stepudukanuu. [IpumeHenne cinoxHbIX 3GUPOB B MUIIEBON U Tap(ProMepHOI MPOMBIIIIEHHOCTH. JKUPBI
KaK CII0>KHbIE 3(pUPBI TNIHIIEPHHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIC U 5KUBOTHBIC KHUPBI, UX
coctaB. OU3NYECKUE CBOMCTBA )XKUPOB. XUMHUUYECKUE CBOMCTBA KUPOB: THAPUPOBAHUE, OKHUCIICHHE.
IMunponus nian oMbIIICHHE KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJTYYEeHHUS COJIeH BBICIINX KapOOHOBBIX
kucnot. [Ipumenenue sxupoB. MbLUT4 Kak COJH BBICIIUX KapOOHOBBIX KHCIOT. Morolue CBOCTBA MbLa.

VYraesoasl. Kinaccuduxanus yrneBonoB. @uzndeckue CBOWCTBA U HAXOK/JICHUE YTIIEBOJOB B IPUPOJIE.
I'moxo3a kak anbaeruiocnupT. XMMUUECKHAE CBOMCTBA IIFOKO3bI: AlIMJIMPOBAHUE, AIKUIMPOBAaHUE,
CIMPTOBOE U MOJIOYHOKHUCIIOE OpokeHUE. DKCIIepUMEHTAIbHbIE 10Ka3aTeNIbCTBA HATMY NS allbJACTUIHON U
CIHMPTOBBIX Tpyni B rimoko3e. [loaydenue rimoko3sl. @pykTo3a Kak U3oMep IoKo3bl. Putosa u
ne3okcuprbo3a. BaxkHelinme qucaxapuisl (caxaposa, 1akTo3a, MaJlbT03a), UX CTPOCHHUE U (PU3UUECKHe
cBoiicTBa. ['Mposn3 caxapo3bl, 1aKTO3bl, MAJILTO3bI. Kpaxman u 1esuioi03a kak OuoJioruyeckue
noJimMepsl. XMMHUYECKHe CBOMCTBA KpaxMaia (TMIpoJin3, KaueCTBeHHAsl peaklus ¢ HOJIOM Ha KpaxMal U
ee MpUMEHEHHe Il OOHApyXEHHs KpaxMalla B IPOJAyKTax MUTaHUs). XUMUYECKUE CBOHCTBA
LEJITI0JIO3BL: THIPOJIN3, 00pa3oBaHue CI0XKHbIX 3¢(pupoB. [Ipumenenne n Ouosoruueckast poJib
yrieBoaoB. OKHCIEHHE YIIIeBOI0B — UCTOYHUK SHEPTUHU JKUBBIX opraHu3MoB. [lonsTie 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE all€TaTHOI'O BOJIOKHA.



Wnentudukanus opraHndeckux CoeMHeHUN. | eHeTn4eckas CBsA3b MEX/y KIacCaMH OPraHMYeCKHX
COCIMHECHUN.

Awmmunsbl. [lepBuuHble, BTOpUYHBIE, TPeTHUHBIE aMUHBL. Kitaccugukaryst aMuHOB 1O THITY
YIJI€BOIOPOJHOIO pajiuKaja U YUCIly aMUHOTPYIII B MOJIEKYJIE. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHUE NPEAETbHBIX aMUHOB. PU3NYECKHE CBONCTBA aMUHOB. AMUHBI KaK OPraHNYECKUE OCHOBAHMUS:
peaxkuuu ¢ BOJIOH, kuciaotaMu. Peakius ropeHns. AHWINH KakK [IPEeACTaBUTEb ApOMaTUUECKUX aMUHOB.
Crpoenue anwinHa. [Ipuunnsl ociaabiaeHs] OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUU C aMMHAMHU
MPEACIIBHOTO psi/la. XMMUYECKUE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBUE C KUCIOTaMU, OPOMHOM BOJOH,
okucienue. [lonyyeHne aMuHOB aJIKMJIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOAHBIX
yraeBoaopooB. Peakuus 3ununa. [Ipumenenre aMuHOB B (papManieBTUUECKON TPOMBIILITIEHHOCTH.
AHWINH KaK CbIpbE /ISl IPOU3BOACTBA aHWJIMHOBBIX Kpacuteseil. CUHTE3bl HA OCHOBE aHWJIMHA.

AmuHoxucnotsl u 6enku. CoctaB U HoMeHKIatypa. CTpoeHne aMMHOKUCIIOT. ['oMostorndeckuil psj
MpeieNbHBIX AMUHOKUCIIOT. M30Mepus npeenbHbIX aMUHOKUCIIOT. PU3nuecKkre CBOMCTBA MpeieIbHbIX
AMUHOKHCIIOT. AMUHOKHUCIIOTBI Kak aM(pOTEepHbIE OpraHnyeckue coequHeHns. CUHTE3 NeNTHIOB.
[lenTuanas cBs3b. buonornyeckoe 3HaueHNE 0-aMUHOKUCIOT. O01acTy MPUMEHEHNST aMUHOKHCIIOT.
benku xak npupoaasie 6nonoaumepsl. CoctaB u cTpoeHue 0eakoB. OCHOBHBIE aMUHOKHUCIIOTHI,
oOpa3yromue 0enku. XMMUYEeCKHe CBOMCTBA OENKOB: THIPOJIN3, IeHATypaltsl, KaYeCTBEHHbIE (1IBETHBIC)
peakuuu Ha Oenku. [IpeBpaiienns 6e1koB NUIIK B opraHu3Me. buonornyeckue QyHKInn GEIKOB.
JlocTrKeHMs B U3y4eHUH CTPOEHUS U CHHTE3a OEJIKOB.

A3oTcoiepKaliye reTepoluKIndeckue coequHenus. [Iuppo u nupuauH: 3JeKTPOHHOE CTPOEHUE,
apoMaTUYeCKHil XapakTep, pa3IuiKe B IPOSBIECHUN OCHOBHBIX CBOWCTB. HyKI€eMHOBBIE KHCIIOTHI: COCTaB
u ctpoenue. Crpoenue HykineoTu10B. Coctas HykienHoBbix kuciot (JJHK, PHK). Ponb HykiienHoBbIX
KHCJIOT B KU3HEJESITEIbHOCTH OPraHU3MOB.

Bricokomonekynspubie coequHeHusl. OCHOBHBIE TOHSTHS BBICOKOMOJIEKYISPHBIX COEIUHEHU:
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb noauMepu3anuu. Kiaccudukanus noammepos.
OcHOBHBIE CIOCOOBI OTYYEHHS BBICOKOMOJIEKY/ISIPHBIX COSMHEHU: peakMy NOJIMMEepHU3aluy U
noymKoHAeHcanuu. CTpOoeHUeE U CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IIOJIMMEPOB OT CTPOCHMS
MOJIEKYJI. TepMOIIacTUYHbIE U TEPMOPEAKTUBHBIEC NOIUMEpPEL. [IpoBoAsIIKEe OpraHuyecKrue NOJIMMEPHI.
KomnosutHsle Matepuansl. [lepcriekTUBEI HCIIOIb30BAHUS KOMIIO3UTHBIX MaTepuainoB. Kinaccudpukanus
BOJIOKOH. CuHTeTHYecKue BoJoKHA. [lonuadupHele U NoaMaMuAHbIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA.
[IpakTryeckoe 1croib30BaHNE BOJIOKOH. CHHTETUUECKHUE IIJICHKH: M30JISILUs U1 IPOBOJOB, MEMOpaHbI
IUIsL OTIPECHEHUS BOJIbl, 3ALLUTHBIE IUIEHKU 11 aBTOMOOMIIEH, IUIACTBIPH, XUPYPTrUUECKUE MOBS3KH.
HoBble TeXHOIOIMH JaJIbHEUIIET0 COBEPLUICHCTBOBAHUS MTOJIMMEPHBIX MATEPUAIIOB.

Teopernyeckne 0CHOBbI XMMHUH

Crpoenue BemiectBa. CoBpeMeHHast MOJIeNIb CTpOeHUs aToMma. Jlyanusm snekrpona. KBaHTOBBIE KA.
Pacnpeznenenue a1eKTpOHOB 10 SHEPTreTUYECKUM YPOBHSAM B COOTBETCTBUU C IMIPUHIIMIIOM HaWMEHBIIEH
SHEpruu, npaBuiaoM XyHaa u npuHiunoM [laymnu. OcoOeHHOCTH CTPOCHUS SHEPTETHUYECKUX YPOBHEH
aToMOB d-371eMEHTOB. DJIeKTpoHHas KoHurypanus atoma. Kinaccudukanuss XMMU4eCKUX JIEMEHTOB (S-,
p-, d-smemenThl). OCHOBHOE M BO30Y)KICHHBIC COCTOSIHUSI aTOMOB. BajleHTHBIE 2JIEKTPOHBI.
Ilepunoanueckas cucteMa xumudeckux 35emMeHToB J[.1. MenneneeBa. @U3N4ECKUd CMBICTT
[Tepuonnueckoro 3akona J[.1. Menaeneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
3JIEMEHTOB M UX COCAMHEHUH 0 NepruoaaM U rpynmnaM. MUpoBO33peHUECKOE U HAyYHOE 3HAUECHUE
Ilepnoanueckoro 3akona JI.11. Menneneesa. [Ipornossr [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XHMHUYECKHX JJIEMEHTOB.

DNeKTpOoHHAas MPUPOJa XUMUUECKOU CBSI3U. DIIEKTPOOTPULIATENbHOCTh. KOBajeHTHAs CBA3b, €€
Pa3HOBUIHOCTU M MEXaHU3MBbI 00pa3oBaHus (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). loHHAas! CBS3b.
Meramnuueckas cBs3b. BonopoaHas cBsa3b. MeXMONEKYISpHBIE B3aUMOIEHCTBU.

Kpucrannumaeckue u amopdHbie BemecTBa. TUIBI KPUCTAITUYECKUX PEIIETOK (aTOMHAsl, MOJICKYJISIpHas,
HMOHHAsI, MeTaIT4YecKasi). 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTBA OT TUMA KPUCTATUTMUECKOM
pemtetku. [Ipuannb MHOTOOOpa3us BemiecTB. COBpeMEHHbBIE TIPECTABICHUS O CTPOCHUU TBEP/IBIX,
KUJKUX U Ta3000pa3HbIX BellecTB. JKuakne KpucTasuibl.

Xumuyeckue peakiuuu. ['oMoreHHbie U reTeporeHHblie peakiuu. CKOpoCTh peaklfu, €€ 3aBUCUMOCTh OT
pa3nuYHbIX (PaKTOPOB: MPUPOIBI PEaruPYIOIINUX BEIIECTB, KOHIIEHTPAIUU PEarHpyIOIIUX BEIIECTB,
Temneparypsl (pasuwio Baut-T'odda), miuomaan peakiimOHHOW MOBEPXHOCTH, HATMYUS KaTaIU3aTopa.



OHeprus akTUBallMU. AKTUBHPOBaHHBIN KoMIuleke. KatanusaTopsl u katanus. Ponb karanuzatopos B
IIPUPOJIE U IIPOMBIIIEHHOM IIPOU3BO/ICTBE.

[TonsiTre 00 SHTANBINU U SHTpoNMU. DHeprus [ uo0ca. 3akon ['ecca u cnepcTBus u3 Hero. TerioBsie
3¢ deKTh XUMUYecKuX peakiuil. Tepmoxumudeckue ypaBHeHus. OOpaTUMOCTh peakiuii. XUMHUYECKOe
paBHOBecue. CMeIIeHne XUMUYECKOTO PABHOBECHS 1O/ ACUCTBUEM Pa3IMUHBIX (DAaKTOPOB:
KOHIICHTPALIMK PEareHTOB WM IIPOYKTOB PEAKLUU, JaBJICHUS, TEMIEPAaTyphl. Posb cmelenus
PaBHOBECHS B TEXHOJOTUYECKUX IIPOLECCAX.

HucnepcHbie cuctembl. Kosonaasie cucremsl. icTuHHBIE pacTBOpbl. PacTBopeHue kak pu3HUKO-
xuMuueckuit mpouecc. CrnocoObl BbIpa)KeHUs] KOHIIEHTPALMKY pacCTBOPOB: MAcCcOBasi J0J1s1 paCTBOPEHHOTO
BEILIECTBA, MOJISIPHAS U MOJIJIbHAsL KOHIIEHTPAallMKA. TUTP pacTBOpa U TUTPOBAHUE.

Peaknuu B pacTBOpax 35eKTpoauToB. KayecTBEHHbIE peakiiuu Ha MOHBI B pacTBope. KuciotHo-
OCHOBHBIE B3aMOICHCTBHS B pacTBOpax. AMdorepHocTh. MoHHOE pon3BeneHre Boabl. BogopoaHbiii
nokazatens (pH) pactBopa. ['unponus comneil. 3HaueHne TuIposin3a B OMOJOTHYECKUX OOMEHHBIX
npoueccax. [I[pumenenne ruipoan3a B IPOMBIIUIEHHOCTH.

OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJE, TPOU3BOJCTBEHHBIX MPOIIECCAX U
KU3ZHEJEATEIbHOCTH OpraHu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIIMAN cpeibl. Juarpamma
[1yp6o. [ToBeneHue BelecTB B cpefax ¢ pa3HbIM 3HaueHueM pH. MeToibl 371eKTpOHHOTO U JIEKTPOHHO-
MOHHOTO OanaHca. ["anbBaHMYECKUH AJIeMEHT. XMMUYECKUE UCTOYHUKHU ToKa. CTaHIapTHBIN BOJIOPOIHBIN
anekTpoa. CTaHIapTHBIN 3JEKTPOAHBIA MOTEHIIUAN CUCTEMBI. PSAJT CTaHIAPTHBIX 3JEKTPOIHBIX
noTeHuumanoB. HanpasieHne OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI. DJIEKTPOJIN3 PaCTBOPOB U
paciuiaBoB cosiel. [IpakTuiyeckoe NpuMeHEHNE IEKTPOIIN3a AJIsl TOJIYyYeHHUS IETOYHBIX,
IIeJIOYHO3EMETIBbHBIX METAJIOB U allfoMUHUA. KOppo3ust MeTaiioB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3HH.

OCHOBBI HEOPTraHMYECKOM XUMUM

O6mras xapakrepuctuka 31emMeHToB | A—I1IA-rpynmn. Okcubl 1 MEPOKCHUIBI HATPUS U KAJTHSL.
PacnioznaBanue kaTnoHOB HaTpud U Kajius. Coau HaTpHs, Kalus, Kajablks U MarHus, UX 3HaYeHUE B
MIPUPOJIE U )KU3HU YesnoBeka. JKecTKOCTh BOJbl U criocoObl ee ycTpaHeHus. KoMmnekcHble coeinHeHus
ATIOMHUHHUS. AJTIOMOCHIIUKATBI.

Mertamnst IB-VIIB-rpynn (Menp, nuHK, Xpom, Mapradelr). OcCoOeHHOCTH CTpoeHus aToMoB. O01mue
¢buznueckue U xumudeckue cpoiictsa. [lomydyenue u npumenenne. OKCUIbI U TUIPOKCUIBI AITHX
METaJJIOB, 3aBUCUMOCTD UX CBOMCTB OT CTEINIEHH OKHCIIEHUS dJIeMeHTa. BaxkHelue comnu.
OxucnuTenpHble CBOMCTBA COJIEH XpoMa M Maprasiia B BbICIIeH cTeneHu okucieHus. KommnekcHeie
COEIMHEHUS XpoMa.

O6mras xapakrepuctuka 31emMeHToB |V A-rpynmnsl. CBOHCTBA, IOJIydeHHE B PUMEHEHHE yriisl. CHHTE3-
ra3 Kak OCHOBa COBPEMEHHOI MPOMBIIIIEHHOCTU. AKTUBUPOBAHHBIN YTroJib KakK aAcopOeHT.
Hanoctpykrypsl. MupoBbie TOCTHXKEHHS B 00JIaCTH CO3/1aHUsI HAHOMATEpUAIOB. DJIEKTPOHHOE CTPOEHUE
MOJIEKYJBI yrapHoro rasa. [lonydeHnve u npuMeHeHue yrapHoro rasza. buonoruueckoe neiicTBue
yrapHoro ra3a. KapOuapl kaibius, amoMuHus u kene3a. KapOonarts! u ruapokapOoHatsl. KpyroBopot
yriaepoja B )KUBOUM U HeXHBOM mpupoae. KauecTBeHHas peakiius Ha KapOoHaT-uoH. dusznueckue u
XUMHUYECKUe cBOMCcTBa kpeMHus. Cunanbl U cunuiuabl. Oxcua kpemuus (IV). KpemHueBbie KUCIOTHI U
ux conu. CUITUKaTHBIE MUHEPAJIbl — OCHOBA 3€MHOU KOPBI.

OO6mas xapakTepucTuka 3neMeHToB VA-rpymmbl. Hutpuael. KauecTBeHHas peakiiys Ha HIOH aMMOHHUSI.
A30THas KUCIOTA KaKk OKUCIUTENb. HUTpaThl, NX pU3ndecKre 1 XUMHUYECKUE CBONCTBA, IPUMEHEHHE.
CoiicTBa, nonyuenue u npumeHenue gocpopa. Pochun. Pochopusie u nonmpocHopHbie KUCIOTHI.
buonoruueckas pons docdaros.

OOmas xapakTepucTtuka eMeHToB VIA-rpymnmel. OcoOble CBONCTBa KOHIIEHTPUPOBAHHON CEpHON
kucnoThl. KauecTBeHHBIE peakiiuu Ha cynbhua-, cynbQuT-, u Cynb(ar-uoHBL

O6mas xapakrepuctuka 3meMeHToB VIIA-rpynmel. OcobenHocTr XxuMuu (propa. ['agoreHoBoAOPO I U
UX MoJIydeHue. ['aloreHoBoA0poAHbIE KUCIOTHl U UX cosid. KauecTBeHHbIe peakiuy Ha rajJoreHUI-HOHBI.
Kucnopoacoaepsxarue coearnenus xjiopa. [I[puMeHeHne raoreHoB 1 UX BaXHEHIINX COeANHEHHH.

bnaropousie rasel. [Ipumenenne 61aropoIHbIX ra3oB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB MPOCTHIX BELIECTB, BOJIOPOJHBIX COCTUHEHUM, BBICIIUX OKCHIOB
Y TUJJPOKCHJIOB.

WNnentudukaiys HEOPraHMYECKUX BEIIECTB U HOHOB.



Xumus 4 KU3Hb

Haydnbie MeTo/ 161 IO3HAHUS B XUMHHU. McTounuku xumuueckoit nHpopmanuu. [lorck nnpopmarmu no
Ha3BaHUAM, UICHTHPHUKATOPAM, CTPYKTYPHBIM opMysiaM. XUMUYECKHUI aHAIN3, CHHTES,
MOJIEJIMPOBAHNE XUMUYECKUX ITPOLIECCOB U SIBJIEHUI KaK METO/Ibl HAYyYHOT'O II03HaHMsl. MaTemaTuueckoe
MOJIEJIMPOBAHUE IIPOCTPAHCTBEHHOI'O CTPOEHUS MOJIEKYJ OpraHM4ecKuX BemecTs. CoBpeMEHHbIE
(U3NKO-XUMHYECKHE METO/Ibl YCTAHOBJICHHUSI COCTaBA U CTPYKTYPHI BEIIECTB.

Xumus 1 310poBbe. JIekapcTBa, hepMeHThI, BATAMHHBI, TOPMOHBI, MUHEpaIbHBIE BOJIbI. [IpobieMsl,
CBSI3aHHBIE C MPUMEHEHHEM JIEKApCTBEHHBIX MIpenapaToB. Bpeaubie npuBbIuKY U (HaKTOPHI,
paspyuiaromme 310poBbe (KypeHue, ynoTpedaeH!e aKkoros, HapkoMaHnusi). PariuonanbHOe nuTaHKE.
ITumessie no0aBku. OCHOBEI UIIEBON XUMUU.

Xumust B MmeauiHe. PazpaboTtka sekapcTB. XUMHYECKUE CEHCOPHI.

XWMus B IOBCEHEBHOM )KU3HU. MOIOIIME U YUCTAIIME CPEACTBA. PeneuieHTsl, MHCEKTULIUBI.
CpencrtBa TMUHOM rUrHeHbl U KocMeTuku. [IpaBumna 0ezonacHoi pabOThI ¢ €IKUMHU, TOPIOYUMHU U
TOKCHUYHBIMU BEIIECTBAMH, CPEJCTBAMU OBITOBON XUMHUH.

XuMus ¥ cebCKoe X0341icTBO. MuHepaabHble U Oprannyeckue yaoopenus. CpeacTsa 3aluThl
pacTeHui.

Xumus B IpOMBIIUIEHHOCTH. OO0IIKe MpeICTaBIeHHs O MPOMBIIUIEHHBIX CII0CO0aX MOJTyYEeHHUS
XMMHMUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOICTBa aMMHUaKa, CEpHOU KUCIOThI). [IpoMblineHHast
opranuueckas Xxumusi. CbIpbe JUIsl OpraHu4ecKoi mpoMbIlIeHHOCTH. [IpoGieMa 0TX0/10B 1 MOGOYHBIX
nporykToB. Hanbosee kpynmHOTOHHAKHBIE TPOU3BOJICTBA OPraHUYECKUX coelMHeHuM. UepHas U 1IBeTHas
MeTtamnyprusi. CTeKJIO M CUJIMKaTHAs! TPOMBILIUIEHHOCTb.

Xumus v sHepretuka. [IpupoiHbie HCTOUHUKH yrieBo10poaA0oB. IIpupoiHblil 1 TOMyTHBIN HEPTSIHON
rasbl, UX cOCTaB U ucmnoyb3oBanue. CoctaB HedTu u ee nmepepadotka. Hedprenmpoaykre. OkranoBoe
yucino 6eH3nHa. OXpaHa OKpyKaroliei cpeibl mpu HeGTenepepadboTKe U TPAHCTIOPTUPOBKE
He(TEenpOayKTOB. AJIbTepHATUBHBIE UCTOYHUKHU SHEPTUH.

Xumusi B ctpoutenbCcTBe. [lemenT. beron. [lonbop onTUManbHBIX CTPOUTEIBHBIX MaTEPHATIOB B
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA.

XWUMUS U IKOJIOTUA. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelibl U ero nociaeactus. Oxpana
ruapocdepsl, mouBsl, aTMOchepsl, GPIOpsI U HayHBI OT XUMHYECKOTO 3arpsI3HCHHUS.

Tunbl pacyeTHbIX 32/1a4:

Haxosxnenne MoneKyisipHO# (popMysTbl OpraHU4ecKOro BEHIeCTBa 110 €ro MIOTHOCTH U MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJISIIMX B €0 COCTaB, WM MO MPOIYKTaM CTOpPaHHSL.

PacdeTsl MaccoBo#t 1011 (MacChl) XUMHUYECKOTO COSTMHEHHSI B CMECH.

Pacdets! macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJTHO M3 BEIIECTB JJAHO B
M30bITKE (MMEET MPUMECH ).

PacueTsl MaccoBo# Wi 0OBEMHOM JIOJIHM BBIXOJIA MPOYKTA PEAKIIUH OT TEOPETUIESCKU BO3MOXKHOTO.
Pacuets! TeroBoro 3¢dekra peakiuu.

Pac4deTsl 00bEMHBIX OTHOIICHHUI Ta30B TP XUMHUECKHX PEAKIUIX.

Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOJIYKTa PEAKIIMH, €CIIH OJTHO U3 BEIIECTB JIaHO B BUJIC
pacTBopa ¢ ONpeCIICHHON MacCOBO JI0JICH paCTBOPEHHOTO BEIIECTBA.

IIpumepHBbIe TeMbI IPAKTHYECKHUX PA00T (HAa BHIOOP yuuTe/I5):
KauecTBeHHOE onpeesieHne yriiepoia, BOJOPOAA U XJI0pa B OPraHNYECKUX BELIECTBAX.
KoHcTpynpoBaHue mapoCcTepsKHEBBIX MOJEIEN MOJIEKY OPIraHUYECKUX BEILIECTB.
PacrniozHaBaHue macTMacc v BOJIOKOH.

[TonyueHne UCKyCCTBEHHOTO LIEIIKA.

Pemenue skcriepuMeHTANBHBIX 3a7jad Ha TIOJIYy4EHHE OPraHUYEeCKUX BELIECTB.
Pemenne skcriepuMeEHTABHBIX 33jad HA pacliO3HAaBaHUE OPraHUYECKUX BELIECTB.
WnenTudukanys HEOPraHn4ecKux CoOeTMHEHNH.

[Tonmy4yenue, cobupanue u pacrno3HaBaHHE T'a30B.

Pemenue skcriepuMeHTaNIBHBIX 3a7a4d 10 TeMe «MeTaib.

Pemenue skcriepuMeHTaNbHBIX 337a4 110 TeMe «Hemeramsn.



Pemenue skcriepuMeHTaNIBHBIX 3a1a4 110 TeMe «I eHeThuecKkas CBA3b MEXy KjlacCaMl HEOPraHUYECKUX
COCIMHEHUI.

Pemenue skcriepuMeHTaNIbHBIX 3a1a4 110 TeMe «I eHeTHuecKast CBsI3b MEX/ly KJIacCaMu OpraHMYECKUX
COCIMHEHUI.

ITonydyeHue 3THIIEHAa U U3yYEHUE €TI0 CBOUCTB.

[TonydyeHue yKCyCHOM KUCIIOTBHI U U3y4EHUE €€ CBOMCTB.

I'maponus xupos..

W3roTtoBnenune Mpuia pydHoi paboTBhI.

XHUMUS KOCMETHYECKUX CPEACTB.

HccnenoBanue cBOMCTB OENIKOB.

OCHOBBI TUIIIEBON XUMUH.

HccnenoBanue nuieBbIX 100aBOK.

CBoiiCTBa OJTHOATOMHBIX 1 MHOTOAQTOMHBIX CITUPTOB.

XHUMHUYECKHE CBOMCTBA albJIeTUI0B.

Cunre3 ciokHOTO ddupa.

I'maponns yrieBoioB.

YcTpaneHue BpeMEHHOM jKECTKOCTH BO/IBI.

KauecTBeHHbBIE peakIi HA HEOPraHUYECKUE BEIIECTBA U HOHBI.

WccnenoBanue BIUSAHUS pa3IMUHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOMN peaKInu.

Onpenenenre KOHIEHTPALUU PACTBOPa aCKOPOMHOBON KUCIOTHI METOI0M TUTPOBAHMSL.



KaJIeHI[apHO-TEMaTI/I‘leCKOC IJIAHUPOBAHUE 10 xaacc.

Howmep Conepxanue Koanuectso
ypoka (pa3nenbl, TEMbI) 4acoB
TEMA 1. IIOBTOPEHME 1 YI'JIYBJIEHUE 3HAHUU
ATOMBI, MOJIEKYJIBI, BELIECTBA
2 Crtpoenue atoma
3 [Tepnoanueckuit 3akoH u [leproanueckas cucTeMa XUMUYECKUX 1
anemeHToB J[. 1. Meneneera
4 XUMHYECKast CBSI3b 1
5 ArperaTHbl€ COCTOSIHUS 1
6 Pacuetsl 0 ypaBHEHUSAM XUMUYECKUX PEAKIUN 1
7 I"a30BBIE 3aKOHBI 1
8 Krnaccugukanus XuMHYECKUX peakuil. 1
9 OKHUCIUTENFHO- BOCCTAHOBUTEIILHBIEC PEAKIINT 1
10 Baxueiinre kiaccbl HEOPraHUYECKUX BEIIECTB 1
11 Peakuun nonHoro ooMena 1
12 PactBopsr Kommonsr 1
13 I'unponms coneit 1
14 KommirekcHbIe coeTMHEHNS 1
15 O6o061maromniee noBTopeHue mno reMe «OCHOBBI XUMUN 1
16 KonTtpoabHas padora Ne 1 mo teme «OCHOBBI XMMHI» 1
TEMA 2. OCHOBHbIE [TOHATUS OPT AHUYECKOU XUMUU
17 [IpeameT u 3HaUEHNE OPTraHUYECKON XUMUHU 1
18 Pemenne 3aga4d Ha ycraHoBieHHE (POPMYI yTIE€BOIOPOIOB 1
19 [TpyuymHBl MHOTOOOpPA3Mst OPTaHUYECKUX COCTUHEHHN. DIEKTPOHHOE 1
CTpOEHHUE U XMMHYECKHE CBSI3M aToMa yriepoja
20 CTpyKTypHas TEOPHUS OPTaHUYECKUX COCTUHCHUI 1
21 [IpocTpancTBEeHHAs H30MEpHUS 1
22 DneKTpoHHbIE 3PPEKTH B MOJICKYJIaX OPraHUYECKUX COCTUHECHUN 1
23 OcHoOBHBIE KJIaCChl OPraHUYECKUX coeuHeHui. ['omMonoruueckue 1
psabl
24 Homenknarypa opraHM4ecKux COeIMHEHHI 1
25 Oco0eHHOCTH U KJIaccu(PUKAIIS OPTAaHUYECKUX PEaKIUil 1
26 OKHCIIUTENBHO- BOCCTAHOBUTENBHBIE PEAKLIUU 1
B OPraHN4eCcKON XUMHUU
27 O6o6mmaromniee noBTopeHue mo reMe «OCHOBHBIE MTOHATHS OpraHudeckon |1
XUMUH (CaMOCTOSITeNIbHAs paboTa)
TEMA 3. YI'JIEBOJIOPO/IbI
28 Ankanbl. CTpoeHue, HOMEHKJIAaTypa, u3oMepus, pu3nyeckre CBocTBa 1
29 XHUMHYECKHE CBOMCTBA AJIKaHOB 1
30 IlonydeHune u NpUMEHEHNE AJIKAHOB 1
31 [uknoankaHsl 1
32 Ankenbl. CTpoeHHe, HOMEHKJIATypa, u3oMepusi, pu3nyecKkre CBocTBa 1
33 [Ipaktuyeckas padora Ne 1. «M3roroBnenue Moeneit MoJIeKyI 1
OpPraHMYECKUX BEIIECTB»
34 XHUMHYECKUE CBOMCTBA AJTKEHOB 2
36 IlonyueHue 1 npUMeHEHNE AIKEHOB 1
37 [MpakTuaeckas padbota Ne 2. «[lonydeHne STHUICHA U U3Y4EHUE €TO 1

CBOWCTBY




38 AJKaIMeHBI 1
39 [Mommmepu3zanus. Kayayk. Pesuna. 1
40 Ankunbl. CTpoeHne, HOMEHKJIAaTypa, n3omMepusi, pu3nyeckre CBoicTBa 1
41 XHUMHUYECKUE CBOVMCTBA AJIKNHOB 1
42 [lonydyeHue u npuMEHEHNE AJIKUHOB 1
43 Pemenue 3a1a4 1 BHIIIOJIHEHUE YIPAXXHEHUH 10 TeMaM «AJIKaHbI», 1
«AJIKEHEI», K ATKMHBI
44 Apomaruyeckue yrieBogoposl. CTpoeHne 6eH30bHOTO KOJIblia, 1
HOMEHKJIATYpa, H30MepHusi, (U3NIECKUEe CBOHCTBA
45 XUMHYECKHE CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB 1
46 [Tony4yeHue U npUMEHEHNE apEHOB 1
47 [TpupoHBIE HCTOYHUKH YIII€BOA0POI0B. [lepBudnas nepepaboTka 2
YrneBoaopo1HOTO ChIpbst. KpekuHr
49 ['eneTnyeckas CBsI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB 1
50 ["anoreHonpon3BOAHBIE YIIIEBOJOPOJIOB 1
ol O6o01maroniee MOBTOPEHHUE MO TeME «YTIEBOJOPOIbI» 1
52 KonTposabHas padora Ne 2 no teme «YTrJieBOI0PObI» 1
TEMA 4. KUCJIOPOJICOJEPXXAIIIME OPTAHUYECKUE COEJJUHEHUW
53 CriupTh 1
o4 XHWMHUYECKUE CBOMCTBA CITUPTOB 2
56 [Tpaktueckas padota Ne 3. «Ilomyuenune 6pomMaTaHa» 1
S7 MHoroaToMHbI€ CIUPTHI 1
58 DeHoITbI 1
59 Pemenne 3aga4 v BRIMOJIHEHHE yIpaXHEHUH 110 TeMe «CrupThl U heHoms» |1
60 KapOGonunbHbIC COeAMHEHUS: HOMEHKIIATypa, U30MEpHs, PEaKINN 1
MIPUCOETMHEHHS
61 XUMHUYECKUE CBOMCTBA U METO/IbI MTOJTYICHHS KapOOHMIBHBIX coequHeHn |1
62 [Tpaktuueckas padota Ne 4. «[lomydeHue aneToHa» 1
63 KapOoHOBBIE KUCTOTHI 1
64 [Ipaktuueckas padota Ne 5. «IlomydeHue yKCyCHOM KUCIOTHI M u3ydenue |1
€€ CBOMCTB»
65 DYHKIIMOHATIBHBIC MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT 1
66 [Ipaktrueckas padota Ne 6. «CHUHTE3 dTUIAIIETATa» 1
67 MHuoroo6pa3ue kKapOOHOBBIX KUCIIOT. Pelienue 3aa4 v BBIMOJTHEHNE 1
ynpaxHeHuit o reme «KapOoHOBbBIE KUCIOTBI»
68 O6o6maromuit ypok no teme «Kuciaopoicoaepxaniie opraHu4ecKue 1
COEJIMHEHUS)
69 KounrtpoabHnas padora Ne 3 nmo treme «Kucjiopoacoaep:xkamme 1
OpraHu4ecKue coeuHeHus
TEMA 5. A30T- 1 CEPOCOAEPXXAIIIUE COE/IMHEHM A
70 AMUHBI 1
71 ApoMaTndecKre aMHHbI 1
12 ['eTeponMKIMYECKNE COETMHEHUS 1
73 [llecTruneHHbIe TeTEPOLUKIIBI 1
74 Ob6o0611aro1ee MOBTOPEHHE IO TEME «A30T- U CEPOCOAEpIKaIINe 1
OpraHMYeCcKre BEIIECTBA» - CAMOCTOsATEIbHAs paboTa
TEMA 6. BUOJIOTMYECKN AKTUBHBIE BEIIIECTBA
75 OO011ast XapaKTepUCTHKA YIIIEBOJIOB 1
76 CrtpoeHue MoHOCaxapua0B. JINHEHHBIC U IMKINYECKUE CTPYKTYPBI 1
77 XHUMHUYECKHE CBOMCTBA MOHOCAXapHuI0B 1
78 Jucaxapu bt 1
79 [Tonucaxapusl 1




80 [Tpaktuyeckas padora Ne 7. «['maponus kpaxmanay 1
81 Penrenne 3a1a4n BBINIOJIHEHUE YIPAKHEHUH 110 TEME «YTIIEBOIbD) 1
82 Kupsr u macna 1
83 AMUHOKHUCIIOTBI 1
84 [lentunel. benku 1
85 CTpyKTypa ¥ poJib HYKJICHHOBBIX KHCIOT 1
86 [Tpaktuyeckas padora Ne 8. «MneHTuukanus opranmyeckux Bemectsy |1
87 O06o06maroree TOBTOPSHHE MO0 TeMaM «A30Tco IepKaiue u Onosorndecku |1
aKTHBHBIC OPraHUYECKUE BEIIECTBAY
88 KonTpoabHasi padora Ne 4 mo Teme «A30Tcoaep:kaiue u 1
0MO0JIOTHYECKH AKTHBHbIE OPraHuyecKHe BelecTBa»
TEMA 7. BBICOKOMOJIEKVYJISIPHBIE COEJIMHEHU A
89 [Tonmmmepsr 1
90 [TommepHBIe MaTepHabl — IUIACTMAcCa KaydyK, BOJIOKHA 1
91 [Tpaktuueckas padota Ne 9. «Pacno3HaBaHue 1aacTMace 1
92 ITpaktuueckas padota Ne 10. «Pacrio3HaBanue BOJOKOH» 1
93 3aKIIIOYUTENBHBIN YPOK 1
94 PeszepBHOE BpeMsi(HEXBaTKa 4acoB) 8
HUTOI'O: 102 4ac.
KanennapHo — reMaTnyeckoe mianuposanme 11 kiaace
Howmep Conepxxanue Konnuectso
ypoka (pa3nenbl, TEMBbI) 4acoB
TEMA 1. HEMETAJIJIbI
1 Krnaccudukanus nmpocteix BeniecTs. Bomopos Tu
2 TaoreHs 1y
3 Xnop 1u
4 Kucnopoasele coegnHeHus xjopa 14
S XiiopoBogopo. CosisiHast KUCIIOTa 1y
6 dTOp, OPOM, O] M UX COCAUHECHUS 1q
7 [Ipaktrueckas padota Ne 1. PereHue sxcriepuMeHTaNbHBIX 33/1a4 1o Teme |1u
""anorensr"
8 XalbKOT'€HBI 1y
9 O30H — aynoTponHas MoIu(pUKalKs KUCIOpoaa 14
10 Ilepokcu BoOAOpOJa U €ro MPOU3BOTHBIC 1u
11 Cepa 1lu
12 Cepoonopoa. Cynbbhusi 1y
13 CepHUCTBIN Ta3 1y
14 CepHblif aHTUJIPU]T U CepHAsi KUCIOTa 1y
15 [IpakTudeckas pabota Ne 2. PemieHue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe |14
«XaJbKOTeHbBI»
16 Pemenue 3a1a4 1 BBIMOJIHEHUE YIPaXXHEHUH M0 TeMaM «[ amoreHs» u lu
«XaJbKOTeHbBI»
17 DNeMEeHTHI TOATPYIIIHI a30Ta 14
18 A30T lu
19 AMMUAK ¥ COJIM aMMOHUS lq
20 [TpakTuueckas pabota Ne 3. «[lonydeHrne aMMuaka U U3y4eHUE €ro 1y
CBOMCTBY»
21 Oxcuapl a3oTa lu




22 A30THAs KMCJIOTA U €€ COIN lq
23 docdop lu
24 ®DochopHblit anruapua u GochopHbIe KUCIOTHI 1y
25 [TpakTuaeckas paborta Ne 4. PemieHue s3KkciepuMeHTABHBIX 3324 10 TeMe |14
«DIIEMEHTBI MMOATPYIIIBI a30Ta
26 VYranepon lq
27 Coe/lMHEHNS yrieposa 1y
28 Kpemunit lq
29 CoeMHEHNs KpeMHUs la
30 O6o6maromnee noBTopeHue mo reme «Hemeramibny lu
31 KonTtponsHas padora Ne 1 mo Teme ((HCMGTaHHBI>> lu
TEMA 2. OBIIME CBOUCTBA METAJIJIOB
32 CBolicTBa U METO/IbI TIOJYICHHSI METAJIOB la
33 CraBsl la
TEMA 3. METAJUJIbI TJTABHBIX I[TOATPYIIIT
34 OO611ast xapaKTepUCTHKA MIETOYHBIX METAJIJIOB la
35 Harpwuii u kanuii 1q
36 CoeMHEHNs HATPHS M KAJIHS 1y
37 OO6111as1 XapakTepUCTUKA AIEMEHTOB IM1aBHOM noarpynmsl [ rpynmne la
38 Marsauii ¥ ero coeIMHEeHHS la
39 KanpImii 1 ero coefmHeHus la
40 YKecTKOCTh BOIBI M CTIOCOOBI €€ YCTPaHEHHs 1y
41 AJTFOMUHWI — XUMHYECKHH JIEMEHT 1 IPOCTOE BENIECTBO lg
42 CoeMHEH s ATFIOMUHHS lg
43 Pemenue 3a1a4 v BBIOJIHEHUE YIIPAKHEHUN 110 TeMe «MeTajuibl T1aBHbIX |14
MOATPYII
44 [IpakTrueckas padota Ne 5. PereHue sxcriepuMeHTaNbHBIX 33/1a4 110 TeMe |14
«MeTauibl rIaBHBIX MOATPYII
TEMA 4. METAJUIBI ITIOBOYHBIX ITOAI'PYIIII
45 OO011ast XapaKTepUCTUKA MEPEXOAHBIX METAJIIOB lq
46 Xpom 1y
47 Coeaunenus xpoma. 3aBUCUMOCTb KUCJIOTHO-OCHOBHBIX U OKUCIUTEIBHO- |14
BOCCTaHOBHUTEJIHLHBIX CBOWCTB OT CTENEHH OKUCIICHHS METaJlIa
48 Mapranen 1y
49 Kene3o kak XUMUYECKUI IIEMEHT 14
50 XKene3zo — mpocroe BemecTBo lq
51 CoeanHeHus xenesa lq
52 Menb 1y
53 IIpaktuyeckas padota Ne 6. «[lonyuenue meanoro kynopoca. [Tonyuenne |lu
KEJIE3HOTO KYOpOCca»
54 Cepebpo 14
55 30710TO lu
56 [uuk 1y
57 Pemenue 3a1a4 1 BBIMOJHEHUE YIPaXXHEHUH TI0 Teme «MeTaibl lu
MOOOYHBIX MOATPYIIID)
58 [TpakTudeckas padbota Ne 7. PemieHue skciepuMeHTaNbHBIX 3a7a4 10 TeMe |14
«MeTael MOOOYHBIX MOATPYIIT
59 lu

[Tpaktuyeckas pabora Ne 8. «Ilosyuenue coan Mopay




60 O06006maroniee NTOBTOPEHHE 10 TeMe «MeTallTbDy lu
61 KonTtponpHas pabora Ne 2 mo Teme «MeTtaib 1y
TEMA 5. CTPOEHUE BEHLIECTBA
62 Snpo atoma. SnepHble peakiuu lu
63-64 DNEKTPOHHBIE KOH(UTYpaIiKi aTOMOB 24
65 KoBaneHTHas CBA3b U CTPOCHHE MOJIEKYI lu
66 Honnas cBsizb. CTpoeHHE HOHHBIX KPUCTAIIIOB lu
67 MeTtannnueckas cBs3b. Kpucramimdaeckue pelmeTKi METaioB lu
68 MexMOIeKyIIpHBbIE B3aMMOICHCTBUS lq
69 O6o06mraromnee NoBTopeHue 1Mo TeMe «CTPOCHHUE BEIECTBAY lu
TEMA 6. TEOPETUYECKOE OITMCAHUE XUMHWYECKWX PEAKIINU
70 TemoBbie 3¢ (heKThl XUMUYECKUX peaKuil la
71 3akon 'ecca lu
72 OHtponusi. Bropoii 3aKkoH TepMOIMHAMUKHI lu
73 Dueprust ['166ca U KpUTEPUH CAMOIIPOM3BOILHOCTH XUMUUECKUX peakuuii |19
74 Pemenue 3agad mo reme «XuMudeckasi TEPMOTMHAMUKAY lq
75 CKOPOCTh XMMHUYECKOU peaklMu. 3aKOH JEHCTBYIOIIUX Macc la
76 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT TeMITePaTyphI lu
77 Katamms. Karannsatopsr lu
78 Xumuyeckoe paBHoBecue. KoHCcTaHTa paBHOBECHS la
79 Mpuanymn Jle latense lu
80-81 [Ipaktrueckas padota Ne 9. «CKOpOCTh XUMHUUYECKHUX PEAKITU. 24
XUMHUYECKOE PABHOBECHEY
82 MoHHOE pon3Be/IcHNE BOIBL. BOIOpOIHBIN OKa3aTelb lu
83 XHWMHYECKOE paBHOBECHE B paCTBOpax lq
84 XUMHYECKHE HCTOYHNUKN TOKA. DIEKTPOITH3 lu
85 O6o06maromiee MoBTOpeHue Mo TeMe «TeopeTHIecKrne OCHOBBI XUMHUM) la
86 KonTtponpHas padorta Ne 3 o teme «TeopeTndeckne 0CHOBBI XUMHUM) la
TEMA 7. XUMWYECKAS TEXHOJIOI'UA
87 Hay4dHble pUHIUIIBI OpraHU3alud XUMAYECKOTO ITPOU3BOJICTBA la
88 [1pon3BOCTBO CEPHOM KUCIIOTHI la
89 ITpousBoicTBO aMMHaKa lq
90 [TpousBoicTBO UyryHa lu
91 [Tpou3BoICTBO CTANH la
92 IIpoMBITIITIEHHBIN OPraHUYECKU CUHTES la
93 XUMHUYECKOE 3arpsi3HEHNE OKPY>KaIOIIEH Cpebl. «3en§:Ha;1» XUMUS lu
TEMA 8. XM B ITIOBCEJIHEBHOMU XXM3HU
94 XUMUS DHUIIA 1y
95 JlexapcTBEHHBIE CpEACTBA lu
96 KocMmernueckre u nap@romMepHbie cpeacTBa lu
97 berToBas xumus lu
TEMA 9. XMW HA CJIYXKBE OBIIIECTBA
98 XUMUS B CTPOUTEIHCTBE lu
99 XUMUS B CEIILCKOM XO3SHCTBE lu
100 Heoprannueckue matepuasl ] lu
TEMA 10. XUMHNA B COBPEMEHHOU HAYKE
101 lu

Metogonorus HAaYYHOT'O UCCJICTOBAHUS




102 VIcTOYHMKHM XUMHUYECKOH HH(POpMaITUH lq
103 O6o6maromniee noproperne 3a Kype 11 kmacca lq
104 Kontponenast padota Ne 4. «MTorosast KoHTpoJibHast paboTay lq

lua

PesepBHOE Bpems




