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PaGowas mporpamma y4eOHOro mpeamera «XUMHUS» COCTaBI€HA B COOTBETCTBHH C
TpeboBanusmMu DenepantbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO
obmiero o0pazoBaHUs, MPUMEPHOH OCHOBHOW OOpa30BATENBHOW MPOTPAMMBI, HA OCHOBE
Konuenuun npenonaBanus ydeOHoro mnpeamera «Xumus» ot 3.12.2019r u Ha ocHOBe
aBTOopckoi mporpammsl bapsimoBoit M.B. (Xumwus. [Ipenmernas nunus yueOHukoB C.A.
[TyzakoBa, H.B. Mamnunoi, B.A. IlonkoBa. 10-11 kmaccer: ydeOHOE TmoOcoOue s
00111e00pa3oBaT. opranu3aiuii :yriayoneHnsiii yposenb/M.B. bapsimosa.— M.: «lIpocBemieHuey,
2017).

VYueonsiii peamer «Xumus» B 10 kmacce paccumtad Ha 102 dgaca B roj (3 yaca B HEHIEIO).
Jlannast paGodvasi mporpaMma OpPHEHTHpPOBAaHA Ha HWCIOJb30BaHUWE ydyeOHuka: Mamnauna H.B.,

[TonikoB B.A., ITyzakoB C.A.10 xin.: Yue6nuk.-M.:IIpocBemenue, 2020

Ilnanupyembie pe3yJjibTaThbl OCBOEHHUSI Y4€OHOI0 MpeaMeTa

JInuHOCTHBIE pe3yJIbTaThl

1) Poccwiickast rpaxaaHCKasi WACHTHYHOCTD, TTATPUOTH3M, YBOKEHHE K CBOEMY HAapO.y, YyBCTBA
OTBETCTBEHHOCTH Tmiepen PomuHOH, rTopmoctu cBoto PoaumHy, mponuwioe #  HacTosIee
MHOTOHAITMOHAIBHOTO Hapojaa Poccuu, yBakeHHE TrocynapCTBEHHBIX CHMBOJIOB (TepO, duar,
TUMH);

2) TpakJaHCKas TO3WIMS KaK aKTHBHOTO M OTBETCTBEHHOIO YJICHA POCCHUICKOTO OOIIECTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIC TIpaBa W OOS3aHHOCTH, YBKAIOIIETO 3aKOH U
MIPaBOIOPSIIOK, TOTOBHOCTH K CITy’KeHUI0 OTE4YecTBY, €ro 3aluTe;

3) chopMUPOBAHHOCTh MUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKd W OOIIECTBCHHOW NPAKTUKU; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEJIBHOM,
TBOPUYECKON M OTBETCTBEHHOMW NESATENHHOCTH;

4) TonepaHTHOE CO3HAHUE U TIOBEJICHHE B MOJUKYJIbTYPHOM MHUpPE, TOTOBHOCTb U CIIOCOOHOCTH
BECTHU JTUAJIOT C APYTUMU JIOAbMH, JOCTUTaTh B HEM B3aUMOTIOHMMAaHUsI, HAXOAUTh OOIINE IIeNTU
Y COTPYJIHHUYATH IJIS1 UX JOCTHKEHHUS;

5) HaBBIKM COTPYTHHYECTBA CO CBEPCTHUKAMH, JETHMU MIAJIIET0 BO3pacTa, B3POCIBIMHU B
00pa3oBaTeNbHOM, 00IIECTBEHHO-TIOJIE3HOH, YIeOHOUCCIEA0BATENbCKOM, MPOSKTHON U JPYrux

BUJaxX JCATCIIbHOCTH,



6) HpPaBCTBEHHOE CO3HAHUE U TMOBEJACHHE HAa OCHOBE YCBOEHHUS OOIICUETOBEYECKUX IIEHHOCTEH;
7) TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOO0OPa30BaHHIO, HA TIPOTSHKECHUN
BCEH JKM3HU; CO3HATEIbHOE OTHOIICHHE K HEMpPEpbIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCHENIHOM mpodhecCHOHaIbHON U 00IIECTBEHHOM JIeATEIbHOCTH;

8) acTeTHdecKkoe OTHOIICHHE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYICCKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

9) nmpuHATHE U peaTH3alHI0 IICHHOCTEH 3I0POBOTO M 0e301acHoro odpasa >KM3HH, MOTPEOHOCTH
B (U3NYECKOM  CaMOCOBEPIICHCTBOBAHWH,  3aHATHAX  CHOPTHBHO-03/I0POBHTEIHHOM
NEeATeNbHOCThIO, HENPHUIATHE BPEIHBIX NPUBBIUEK: KYpEHHUsS, VYIOTPEOJICHHS alKOTOJIs,
HapKOTHKOB;

10) OepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (u3nueckoMy H
TICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W JPYIHX JIOJCH, YMEHHE OKa3bIBaTh
MIEPBYIO TIOMOIITb;

11) oco3nanHsIi BEIOOp Oyaymiei mpodeccuu;

12) chopMHPOBAHHOCTH OSKOJOTUYECKOTO MBIIUICHUS, TOHUMAaHHUS BIUSHUS COIMAIBHO-
HSKOHOMMYECKUX MPOLECCOB HA COCTOSHUE MPUPOJAHON U COLMAIBHON cpenbl; MpHoOpeTeHue
OTIBITA DKOJIOTO-HAIIPABJICHHOM 1€ TEIbHOCTH.

MeTtanpeaMeTHble pe3yabTaThl

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

OO0yyaromuiicst CMOXKET:

1) caMocCTOATENbHO ONPENENATh LIETU U COCTaBIATh IUIAHBI, OCO3HABas MPHUOPUTETHBIE U
BTOPOCTETICHHbIE 33/1a4U;

2) CcaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBaTbH M KOPPEKTUPOBATH YUEOHYIO H
BHEYUEOHYIO JIEATEIBHOCTD C YUETOM IPEIBAPUTEIHHOTO MJIAHUPOBAHUS;

3) HCMONb30BaTh pPA3NIUYHBIE PECypChbl ISl JOCTHIKEHUS Liejeil; 4) BBhIOMpaTh YCHEUIHbIE
CTpaTeruu B TPYAHBIX CUTYAIIHSIX;

Ilo3naBaTe/IbHBbIE Y4eOHO-JIOTHYECKHE YHHBEPCAIbHbIE Y4eOHbIe 1eiiCTBUS

OOy4Jaromuics CMOXKET:

1) kmaccupuupoBaTh OOHEKTHI B COOTBETCTBUU C BHIOPAHHBIMU MPHU3HAKAMU;

2) cpaBHUBATh OOBEKTHI;

3) cucremMaTu3upoBaTh U 06001aTH HHPOPMAITHIO;

4) onpenenaTs NpoOiIeMy U CriocoObl €€ peleHus;

5) BnaieTh HaBBIKAMU aHATN3a;

6) BIaJeTh HaBbIKAMU I[I03HABATEIbHOHN, Yy4e€OHO-HCCIIEAOBATENBCKOM M MPOEKTHOM

ACATCIBHOCTH,



7) yMETb CaMOCTOSITEJIbHO OCYIIECTBJIATH IIOMCK METOJIOB DPEUICHUS NPAaKTUYECKUX 3ajad,
IIPUMEHSTH Pa3IM4HbIE METObI IO3HAHUS JUI U3YUYEHHUS OKPYXKAIOIIEr0 MHUpa.
Ilo3naBatenbHble y4eOHO-MHGOPMALMOHHbIE YHHMBepCaJbHble Y4yeOHble [elHCTBHA
OO0yuaromuiicst CMOXKET:

1) uckatp He0OX0AMMBIE UCTOYHUKH MHPOPMALIUH;

2) caMOCTOSITEIbHO M OTBETCTBEHHO OCYHIECTBIIATh HMH(POPMAIMOHHYIO IEATEIBHOCTh, B TOM
qHcIie, OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX HH(POPMALINY;

3) KpUTHYECKH OLIEHHWBATh M WHTEPIPETUPOBATh MH(OpPMAILMIO, MOJYyJaeMyl U3 Pa3IMYHBIX
HCTOYHUKOB;

4) umeTtb cHOpMUPOBAHHBIE HABBIKK PAOOTHI C Pa3IMUHBIMHU TEKCTAMU;

5) UCTIONB30BATh PA3IMYHBIC BUIBI MOJCIUPOBAHUS, CO3aHUsI COOCTBEHHOM MH(OPMAIIUH.
KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA

OO0yuaromuiicst CMOXKET:

1) BBICTYHaTh Mepes ayAuTopuei;

2) BECTU TUCKYCCHIO, UAJIOT, HAXOJIUTh IMPHUEMIIEMOE PEIIeHHE NpPU HAIUYUU PA3HBIX TOYEK
3peHMUs;

3) NpoAyKTUBHO OOLIATHCSA U B3aMMOJICHICTBOBATh C MAPTHEPAMHU 110 COBMECTHOH EATEIbHOCTH;
4) yuuTHIBaTh MO3UIMU JPYroro (COBMECTHOE LEJNENoJIaraHue U IUIAHWPOBaHHE OOLIUX
cnoco0OB pabOThl HA OCHOBE IPOTHO3MPOBAHMUSA, KOHTPOJIb U KOPPEKLHS XOJa U Pe3yabTaTOB
COBMECTHOH JI€ATENILHOCTH);

5) addexTuBHO paspermaTh KOHMIUKTHI.

IIpeameTHbIe pe3y/IbTaThI

BbInyCKHUK HA Yri1y0JJéHHOM YPOBHE HAYUYMTCS:

- packpbIBaTb Ha IPUMEPAX poOJib XUMHUHU B (OPMHUPOBAHUHM COBPEMEHHON Hay4YHOH KapTUHbI
MHUpPa M B NPAKTHUYECKOW JESATEIbHOCTH 4YEJOBEKAa, B3aMMOCBSI3b MEXAY XUMHUEH U Ipyrumu
€CTECTBEHHBIMHU HAayKaMU;

- WJUTIOCTPUPOBATh Ha MPHUMEpax CTAHOBJIEHHE U ABOJIOLUI0 OPraHMYECKOW XMMUHU KaK HayKU
Ha pa3IMYHbIX UCTOPUUECKUX dTanax e€ pa3BUTHS,

- YCTaHaBJIMBaThb IPUYMHHO-CJIECICTBEHHBIE CBSI3U MEXKIY CTPOEHHEM aTOMOB XHMHYECKHX
JJIEMEHTOB M NEPUOJNYECKUM N3MEHEHHUEM CBOWMCTB XMMHMUYECKHX JJIEMEHTOB M UX COCIMHEHUN
B COOTBETCTBUU C MOJIOKEHUEM XMMUYECKHUX 3JIEMEHTOB B IIEPUOIUUECKON CUCTEME;

- AHAJU3HUPOBATH COCTaB, CTPOEHHE M CBOMICTBA BEILECTB, NPUMEHSSA IOJOXKEHUS OCHOBHBIX
XMMHMUYECKUX TEOPUH: XMMHMUYECKOIO CTPOEHHUs OpraHMYeckux coenmHeHud A. M. byrieposa,

CTPOCHHUA aTOMa, XHMHYECKOH CBA3U, BHGKTpOHHTquCKOﬁ Jucconmuanm KUCJIOT U OCHOBaHHﬁ;



YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIEC CBSI3U MEXJy CBOMCTBaAMHU BEILECTBA U €r0 COCTABOM
U CTPOCHUEM;

- TPUMEHSTh MpPaBUJa CHUCTEMATHUYECKOW MEXIYHApOJHONW HOMEHKIATypbl KaK CpeAcTBa
pasznuyeHus U UASHTU(UKAIIUN BEIIECTB M0 UX COCTaBY U CTPOEHUIO;

- COCTaBIIATh MOJICKYJIIPHBIE M CTPYKTYypHbIe (HOPMYJbl HEOPraHMYECKUX W OPraHUYECKUX
BEIIECTB KakK HocHUTeled uH(OpManuMu O CTPOCHMHM BEIIeCTBA, €ro CBOMCTBaX U
MIPUHAJUICKHOCTH K OTIPEICTIEHHOMY KJIaCCy COCTMHEHUM;

- OOBSCHATH MPUPOAY U CIOCOOBI 00pa30BaHUS XMUMHUUYECKOW CBSI3U: KOBAJIEHTHOW (TIOJSIPHOM,
HETIOJISIPHOW), MOHHOM, METAIITHYECKOHN, BOJOPOIHON — C IEIBI0 ONPEACIICHUs] XUMHYECKOMN
AKTUBHOCTH BEIIECTB;

- XapakTepu3oBaTh (PU3WUYECKHUE CBOMCTBA HEOPTaHWYECKUX W OPraHUYECKUX BEIIECTB U
YCTaHABIWBATh 3aBHCHUMOCTh (DU3MUYECKMX CBOWCTB BEIIECTB OT THMA KPHUCTALIUYECKOMN
PELIETKY;

- XapaKTepPH30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XHUMHUYECKHX CBOWCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICIITUX OKCHIOB U THAPOKCUIIOB;

- NPUBOAUTH IMPUMEPBl XMMHUYECKHMX PpEAKIMi, PACKPBIBAIOIINX XapaKTEPHbIE XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX W OPraHWYECKHX BEIIECTB HM3YYECHHBIX KIIACCOB C LENbI0 HX
uaeHTU(UKaIu 1 00bICHEHHs 00IaCTH MPUMEHECHHUS;

- ONpEeleNsATh MEXaHU3M pEeaKkIMH B 3aBUCUMOCTH OT YCIIOBHH NPOBEIEHUS pEaKIUU U
MIPOTrHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XMMUYECKUX PEAKLU HA OCHOBE TUIIa XUMUYECKOMN
CBS3U U aKTUBHOCTHU PEAreHTOB;

- yCTaHaBJIMBaTh 3aBHUCUMOCTb PEAKIIMOHHOM CIOCOOHOCTH OPraHUYECKUX COCAUHEHHH OT
XapakKTepa B3aMMHOIO BJIUSHHUSA aTOMOB B MOJIEKYJIaX C LIEJbIO MPOrHO3UPOBAHUS IPOIYKTOB
peakuuu;

- YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKIUU M CMELICHUS XUMHUYECKOTO
paBHOBECHS OT pAa3IUYHBIX (DAaKTOPOB C LENbIO OMpPENEICHUs ONTHUMAJbHBIX YCIOBUMN
MPOTEKAHUSI XUMUYECKUX IPOLIECCOB;

- YCTaHaBJIUBaTh T'€HETHMYECKYIO CBSI3b MEXKIY KJIACCAMM HEOPraHWYECKUX U OPraHMYECKUX
BEIIECTB JUII OOOCHOBAHUS MPHUHIUIHUATHHOW BO3MOXHOCTH TMOJIyYEHUS HEOPTraHMYECKUX U
OpPraHMYECKUX COEIMHEHUM 3aJAaHHOTO COCTaBa U CTPOCHUS;

- IO0UpaTh PeareHThl, YCIOBHS U ONPEACIATh MPOAYKThI pEaKIUid, MO3BOJISIONINX PEaTn30BaTh
nabopaTopHble W TPOMBIIUICHHBIE CHOCOOBI TMOJYYEHHUs BaXHEHIIUX HEOPTraHWYECKUX U

OpraHn4eCKUX BCUICCTB,



- ONpEAeNATh XapakTep Cpeabl B pe3yibTaTe THUAPOJIM3a HEOPraHMYECKHX M OPraHMYECKHX
BCIICCTB W IIPUBOAUTL IMPUMCPBI THUAPOJM3a BCIICCTB B HOBCCIIHGBHOﬁ KHU3HHU YCJIOBCKA,
GI/IOJIOFI/I‘IGCKI/IX 06MCHHBIX nmponeccax u MpOMBIIIIICHHOCTH

- IIPHUBOJUTH IMPHUMCEPbL OKHCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/II\/JI B mnpuponae,
MMPOU3BOACTBCHHBIX MMPOLCCCax U KUSHCACATCIbHOCTU OPraHu3MOB;

- O6OCHOBI)IB3,TI) MPAKTUYCCKOC HMCIIOJIb30BAHUEC HCOPraHMYCCKHUX U OPTraHUYCCKUX BCUICCTB U UX
peakiuii B IPOMBIIICHHOCTH U OBITY;

- BBEINOJIHATH XUMHUYECKHUU SKCIICPUMCHT II0 paCllO3HABAHUIO W IMOJYYCHUIO HCOPraHUYCCKUX U
OpPraHu4Ye€CKrUX BCUICCTB, OTHOCAIINXCA K Pa3JIMUYHBIM KilacCaM COC}IHHCHHﬁ, B COOTBCTCTBHU C
npaBUjiaMyd U MpuéMamMu 0€30MacHON padOThl C XUMUYECKUMH BEIIECTBAMHU M JTAOOPATOPHBIM
000pyI0BaHUEM;

- MPOBOJUTH Pacdy€Thl HA OCHOBE XMMHYECKHX (OpPMYJ M YpaBHEHMH peakiuil: HaX0XKJIeHUE
MOJIEKYJISIpHOHW (POPMYJIBI OPTaHMYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH M MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIIUX B €r0 COCTaB, WIH IO MPOAYKTAM CTOPaHMs; pacy€Tbl MACCOBOM JOJIU
(Macchl) XUMHUYECKOTO COEIUHEHMS] B CMECH; pacd€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTOB PEAKIIMH, €CIM OJHO W3 BEIIECTB JaHO B HM30BITKE (MMEET MPUMECH); PacdEThl
MaccoBOi WM OOBEMHOM MOJHM BHIXOJA MPOJYKTA PEAKIHUH OT TEOPETHYECKH BO3MOYKHOTO;
pacu€rhl TEII0BOTO AP QeKTa peakuu; pacueTbl 0ObEMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX
peaknusax; pacy€Tsl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEAKIMH, €CIH OJIHO U3
BEIIECCTB J]AHO B BUJIC PACTBOPA C OTIPEACIEHHON MacCCOBOM JI0JIei pacTBOPEHHOTO BEIIECTBA;
-HCIIOJIb30BaTh METOJIbI HAYYHOTO TO3HAHUS: aHAJIHM3, CHHTE3, MOJCIUPOBAHUE XUMHUYECKUX
MIPOIIECCOB U SIBJICHUH — TPU PEUICHUH Y4EOHO-- UCCIENOBATEIbCKUX 3a1ad 10 H3YYCHHUIO
CBOWCTB, CIIOCOOOB IOJTyYCHHUSI U PACIIO3HABAHHS OPTaHUYECKUX BEIIECTB; - BIAJICTh MTPABHIAMH
0e30macHOro oOpallleHus] C €IKUMH, TOPIOYMMH M TOKCHUYHBIMH BEIICCTBAMH, CPEICTBAMHU
OBITOBOM XMMMHU;

- OCYHICCTBISITH TIOMCK XHUMHYECKOW WHGOpMAIMKM 10 Ha3BaHHIM, HWICHTU(UKATOpAM,
CTPYKTYpPHBIM (hOpMyJIaM BEIIECTB;

- KPUTHYECKHU OIEHUBATh U MHTEPIPETUPOBATh XMMHUYECKYIO MH(POPMAIIHIO, COJCPIKALIYIOCS B
COOOIIEHUAX CPEACTB MaccoBOi uHpopMaluu, pecypcax MHTepHeTa, HAyYHOMOMYNISPHBIX
CTaThsIX C TOYKU 3PEHHSI €CTECTBEHHO-HAYYHONH KOPPEKTHOCTH B IIENIAX BBISABICHUS OMMOOYHBIX
CYXJIeHHH 1 (opMHUpPOBaHUsI COOCTBEHHOM MO3ULINY;

- YCTaHaBJIMBATh B3aMMOCBS3M MEXIy (akTamMu U Teopuel, MPUYHMHOW U CIEICTBUEM IPHU
aHalu3e MPOOJIEMHBIX CHUTyallMid W OOOCHOBaHMHM TPUHHMAEeMbIX pEIICHW Ha OCHOBE
XUMHYECKUX 3HAHUU; - TMPEJCTABIATh MyTH PEIICHUs TI00aTbHBIX MPOOIeM, CTOSIINX Mepen

YCIIOBCUCCTBOM, U INCPCIICKTHUBHLIC HAIIPABJICHHUA PA3BUTUA XHUMHWYCCKHUX TCXHOHOFHﬁ, B TOM



Yucie TEXHOJOTMH COBPEMEHHBIX MATepHalIOB C  Pa3iUyHONH  (YHKIHMOHAIHHOCTHIO,
B0O300HOBIISIEMBIX HCTOUHUKOB CHIPbS, IEPEPAOOTKN U YTUIIM3ALUN TPOMBIIIICHHBIX U OBITOBBIX
OTXOJIOB.

BoinycKkHUK Ha yriy0JIEHHOM YPOBHE MOJTYYHT BO3MOKHOCTH HAYYUTHCSH:

- GopMyTUpPOBaTH 1I€Nb UCCIIETOBAHMS, BBIIBUTATh U IPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3HI O
XMMHMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHMS, UX CIIOCOOHOCTH BCTYNATh
B XMMHUYECKHUE PEAKIUH, O XapaKTepe U MPOAYKTAX Pa3IUYHbIX XUMHUUYECKUX pPEaKLUii;

- CaMOCTOSITENIbHO IJIAHUPOBATh U MPOBOJUTH XMMHUYECKHUE IKCIEPUMEHTHI C COOJIIOJIEHUEM
npaBuJ1 0€301acHOM paboThI C BELECTBAMH U Ja0OPaTOPHBIM 000PYAOBAHUEM;

- MHTEpPIPETUPOBATh JAHHBIE O COCTaB€ W CTPOEHUM BEIIECTB, MOJYYEHHbIE C TMOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOJIOB; - OINHUCHIBATh COCTOSIHUE 3JIEKTPOHA B aTOME Ha
OCHOBE COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX IMPEACTABICHUMN Ui OOBSICHEHUS PE3yJIbTaToOB
CIEKTPaJIbHOTO aHAJIM3a BEUIECTB;

- XapaKTepU30BaTh POJb a30TOCOAEPKAIIUX MeTEPOIMKIMUECKUX COSAMHEHUN U HYKJIEHMHOBBIX
KHUCJIOT KaK Ba)KHEHITUX OMOJIOTHYECKH aKTUBHBIX BEILIECTB;

- IPOTHO3MPOBATh BO3MOKHOCTb IIPOTCKaHUS OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM,
JIEKAIUX B OCHOBE NIPUPOJHBIX U IPOU3BOJCTBEHHBIX ITPOLIECCOB.

Conep:xxanue Kypca XuMuM

10 xmace (102 q)

Tema 1. IloBTOpEHNE 0CHOBHBIX BONMPOCOB Kypca Xxumuu 9 kiacca ( 6 1)

IToBTOpEHHE OCHOBHBIX MOHATHH XMMHUM. BaxHelme Kiacchl HEOPraHMYECKUX BEILECTB(
OKCH/JIbl, KUCIIOTBI, OCHOBaHUs, coin). OKUCIUTENbHO- BOCCTAHOBUTENIbHBIE peakluu. Peakuun
HOHHOTO oOMeHa. ['eHeTmyeckas CBsI3b MEXKIY pa3jIMYHBIMU KJIacCaMHM HEOPraHMYECKHX
COEIUHEHUN.

Tema 2. OcHOBHbBIE TeOpPeTHYECKHE M0JI0KeHUsI Opranudeckoit xumuu (10 1)

IIpeamer opranmveckoii xumuu. MHoroo0Opasue opraHMyeckux coeauHeHui. OpraHudyeckue
BEILECTBA. YTJIEPOJIHBIN CKEJIET MOJIEKYJI OPraHUYECKUX BEUIECTB. YTJIEPOLYIJIEPOJHBIE CBS3H.
CoenuHeHNs HACBILEHHBIE U HEHACHIIEHHbIE. KpaTHbIE CBSA3U. ALMKIMYECKUE U LIUKINYECKHE
coeuHEHUsA. MOJeKynbl ¢ Pa3BETBIEHHBIM M HEPA3BETBIEHHBIM YIVIEPOJHBIM CKEJIETOM.
DyHKIHOHAIbHbBIE IPYIIIBIL. MoHO(YHKIIMOHABHBIE, HOJU(YHKIIMOHATIbHbIE u
rerepo(yHKIMOHAIbHBIE COEIUHEHHs. Teopusi CTPOEHUS OpPraHUMuYecKUX coeauHeHui A. M.
byrneposa. M3omepsl.

XuMHYecKHe CBSI3M B MOJIEKYJIAaX OPraHu4YecKHX coelMHeHuil. ['mOpuauzanus opOurtanei.
Curma-cBs3b, IU-CBA3b. [lepBUUHBIN, BTOPUYHBIN, TPETUYHBIN U YETBEPTUUHBINA aTOM YIJIEpOJa.

JlnvHa cBsi3u.



OO0mme mnpeacTaB/IeHHs] O PeAKUHMOHHON CIOCOOHOCTHM OPraHMYecKHX COeJUHEHHIA.
[lonsTe O MexaHU3ME peakUuu. OjaeMeHTapHbli akT. [IpocTele M CHOXHBIE pEaKLHUU.
[lepexomgnoe coctosiHUe. ['€MONMTHUECKHI M TE€TEPOIMTUYECKUN CIOCOOBI pa3pbiBa CBS3H.
Pagukansl. Hykneopwunsr u snexkrpodmnbsl. CyOcTpaTsl. PeareHTh. DJIEKTPOHOJOHOPHBIE U
AIIEKTPOHOAKIICTITOPHBIE ~ 3aMecTuTeNu. MHAYKTUBHBIA dhdexT. Me3zomepHbii  dPdeKT.
Comnpspxénnas cucrema. Kiaccudukanus peakiuid B OpraHUYecKOW XHMUM: TO0 PE3yJIbTaTy
(peakuuy 3aMeleHus, NPUCOECTUHEHUS, OTILEIJIEHNS); 0 U3MEHEHUIO XUMUYECKOU IMPUPOJIbI
OpraHMYECKOT0 BEIIeCTBA B XOJ€ peakuuu (TUApUpOBaHME, AETUAPUPOBAHUE, THApaTalUs,
JeruapaTanus, raJIOr€HUPOBAHUE, JIEraJIOT eHUPOBAHNUE, TUAPOTAIOT€HUPOBAHMKE,
JNEeTUpOraJloreHUpOBaHne, ruaponus). Peakuus snekTpoduinbHOro 3amenieHus. Peaxmus
HyKJI€O(QUIBHOTO  3aMelleHus.  Peakuuum — pajuMKaJbHOTO  NpUcOequHeHus.  Peakuuun
ANIEKTPOPUIBHOTO IIPUCOETUHEHMUS. Peaxun HYKJICO(HIBHOTO MPUCOEANHEHUS.
JdemoncTpaunu. Koiekimm opraHiuecKux BEIECTB U MATEPUAJIOB U U3/IeNUi U3 HUX. Moaenun
MOJIEKYJI OPTAaHMYECKUX COCAUHEHUN.

IIpakTtuyeckne padorel. 1. KoHcTpynpoBaHme IIAPOCTEPKHEBBIX MOJEIEH MOJEKYJ
OpPraHM4YecKuX coeauHeHuil. 2. OmnpeneneHre BOIOPOMAA, YIIepoJa W XJIopa B OPraHUYECKHX
COCTMHECHUSX.

Tema 3. YruaeBogopoasbl (43 4)

Aakanbl. OOmas ¢opmyra W TOMOJOTHYECKMWA psAx  ajdkaHoB. KadecTBeHHBIM H
KOJIMYECTBEHHBIN COCTaB MOJIEKYJ ajJKaHOB. MexIyHapoaHas HOMEHKJIATypa OpPraHUYECKHUX
coenuHeHui. M3oMepuss M HOMEHKIAaTypa ankaHoB. DU3MUECKHME CBOWCTBA AJIKaHOB.
XHWMHUYECKHE CBOWCTBA aJIKaHOB. XMMUYECKNE PEAKIMH C YIaCTHEM aJKaHOB, IPOTEKAKOLIUE 110
MEXaHU3MY PaJUKAIbHOTO 3aMEIlEeHUs: raJloreHupoBaHue, HuTpoBanue (peakuus Konosanosa),
nerunpupoBanue. M3omepusamus ankaHoB. Kpekunr. Karanutuyeckoe OKUCIEHUE U TOPEHHE
ankaHoB. KonBepcust merana. Cunres-ra3. HactuuHoe okucienue Merana. [lomyuenue ankaHos:
peakiusi Bropua, aekapOOKCHIMpOBaHHME COJIell YKCYCHOW KHCHOTHI, peakuus KonnoOe.
[Ipumenenue aakaHoB. MexayHapoIHbIE KOJbI MUIIEBHIX JO0ABOK.

Aaxkenbl. OOmas ¢opmyna, TOMOJOTHYECKHH psSA U HOMEHKJIATypa aJKeHOB. Sp2 -
ruOpuau3anus opOutaneil atomoB yriaepona. CTpyKTypHas M HpPOCTPAHCTBEHHAs HM30Mepus
ankeHoB. dusnueckne CBOWCTBA aJlKEHOB. XHMMHUYECKHE CBOMCTBA AJKEHOB: pEakluH,
IPOTEKAIOIIKUE MO0 MEXaHU3MY 3JEKTPO(PUIBHOrO MpHCOeTUHEHUs (TMIpOrajoreHupoBaHUe,
rajJJoreHMpoBaHue, TUapaTanus, TUIpUpoBaHue, AeruapupoBanue). [IpaBuno MapkoBHHKOBA.
KapOoxatnon. KauecTBeHHast peakiusi Ha JBOHHYIO CBs3b (peakuus Barnepa). [Tomumepusanus

AJIKCHOB. MOHOMCp, OJIMMEP, IBJICMCHTAPHOC 3BCHO, CTCIICHL NOJUMCpU3AIUU. Okucnenue



ankeHoB. Bakep-mpouecc. [IpomblinuieHHble U TaOOPAaTOPHBIE CIIOCOOBI MOJIyYEHHUSI AJKEHOB.
[IpaBuno 3aiinesa. [IpuMeHeHne anKeHOB.

Aakaguensl. OOmas ¢opmyna  ankagueHoB.  M307aupoBaHHBIC,  COMPSDKEHHBIE U
KyYMYJIMpOBaHHbIE JUEHBbL. Jlenokanu3auus cBsa3d. Pu3nyeckue CBOMCTBA  ANIKAIUEHOB.
XUMUYECKHE  CBOMCTBA  alKaJUEHOB:  pEakUMM  INPUCOCAUHEHUs  (TUAPUPOBAHUE,
raJIoOreHUPOBaHUE) W MoJuMepu3anun. Pezonancuelil rubpun. HatypanbHbIli U CHHTETUYECKUE
Kayuyku. Bynkanuzamus. [lonyuenne n npumenenne ankaaneHoB. Peakuus Jlebenena.
Aaxunbl. OOmast ¢opMyna U TOMOJOTMYECKUH psa aJkuHOB. M30Mepuss M HOMEHKIaTypa
NKUHOB. sp-I'mbOpunuzamus opOutasield atoMoB yriepoaa. Pu3nuecKrue CBOWCTBA AIKWHOB.
XuMuyeckue CBOMCTBA  AJIKMHOB: peakuu ANEKTPOPHUIILHOTO MIPUCOETNHEHUS
(rajmoreHupoBaHue, TUAPOTATIOTEHUPOBAaHUE, TUApaTanus, ruipupoanue). [Ipasuno DapTeKoBa.
Auerwnenuapl.  [umepuzammss u  TpuMmepusanus — anetwieHa.  OKHCIeHUWE  aJKHWHOB
NepMaHraHaTOM Kajusi B pa3iu4HbIX yciaoBusX. [lodydeHne u MNpUMEHEHHE AaJKUHOB.
Huxnoankanpl. OO6mas ¢opMmyna M TOMOJOTHYECKHM ps LuKIoankaHoB. M3omepus u
HOMEHKJIaTypa HHUKJIOATKaHOB. PU3MYECKHE CBOWCTBA IMKIOATKAHOB. XHUMHUYECKHE CBOMCTBA
LIMKJIOAJIKAHOB: PEAKINK MIPUCOEANHEHUS K MaJIbIM LIUKJIAM, PEAKIMN 3aMEIIEHHs] HOPMaIbHBIX
LMKIOB, pEAaKUUW TUIPUPOBAHMS W JeruapupoBaHus. I[losydeHne UIUKIOAIKaHOB W3
JUrajoreHalkaHoB. MennkoOnoIornyeckoe 3HaueHHe [IUKJIOAIKaHOB.

Apenbl. Kputepun apomarununoctu. Apomartudeckuii cexcreT. [IpaBmio Xiokkems. OOrmias
dbopmMyna u roMonoruueckuid psa apeHos. Opto-, mapa-, MeTakcuiIoiabl. OU3nvecKkre cBOKWCTBa
OeH30J1a U ero ToMoJIoroB. Peakuuu 3mekTpoQuiIbHOrO 3aMeleHus: 6eH3oia (raloreHnpoBaHue,
HUTpOBaHUE, aJKwinpoBaHue). CHUrMa-KOMIUIEKC, MHU-KOMIUIEKC. Peakiuu mnpucoeanHEeHUs
apeHoB. XMMHUYECKHE CBOMCTBA roMosoroB OeHzosna. OpuEHTAHTHI NMEPBOrO U BTOPOTO poOJa.
KonneHcupoBaHHbIE M HEKOHACHCHUPOBAHHBIE apoMmaThdeckue coeauHeHus. [lomydyenue u
MIPUMEHEHHE apEHOB.

IIpupoanbie ucTOYHMKH YriieBoaopoaoB. llpuponuwiii ra3. Hedrs. Ilepepaborka Hedtu.
JletoHaniuonHas CcToWkocTh Oen3uHa. OxraHoBoe uucio. Pudopmunr. Ilpumenenue
HedTenpoykToB. Buasl TBEpIOTO TOMIMBA.

TI'anorenzameménunie yrieBoaopoiabl. OOmas xapakrepuctuka. Dusuyeckue CBOWCTBA.
XUMHUYECKHE CBOMCTBA TaJIOTEHATKAHOB (pEaKlMU 3aMelIeHUs U OTIIeTIeHHs ). XUMUYECKUE
CBOMCTBA TaJIOTEHAIIKEHOB (PEaKIUu MPUCOSINHEHNUS, 3aMeIlleHNs, ToIMMepH3alui). Bzaumuoe
BIIMSIHUE aTOMOB B  MOJIEKYJIaX TaJOr€H3aMEIIEHHBIX  yriaeBOAOpoaAoB.  [Ipoaykrsl
MOJMMEPHU3ALMU TaJOr€H3aMEIIEHHBIX YIJIEBOAOPOIOB: MOJUBUHWIXIOPHU, XJIOPONPEHOBBIN

KayuyK, OJUTETPapTOPITUIICH.



JeMoHcTpanun. ArperaTHOe COCTOSHHE aTKaHOB B 3aBUCUMOCTH OT MOJISIpHON Macchl (OyTaH,
rekcas, mapaguH). HecMenmBaemMocTh TeKcaHa ¢ BOJOH, CpaBHEHHE TUIOTHOCTH TeKCaHa U BOJIBI.
PactBopenne mapaduna B rexcaHe. PacTBOpUMOCTh B TeKCaHe Opoma M MEepMaHTaHaTa Kallvs.
BpomupoBanue ankanoB. PagukansHoe OpoMUpOBaHKE TOTYOJIA.

JladopaTopuble onbIThL. 1. [TocTpoenune mozeneir Mosekyn ankaHoB. 2. [locTpoenne mMozeneit
MOJIEKYJT alkeHOB. 3. CpaBHEHUE CITIOCOOHOCTH K OKHCJICHHUIO aJIKaHOB U aJIKeHOB. 4. CpaBHEHUE
CIIOCOOHOCTH K OpPOMHPOBAHHIO TPH OOBIYHBIX YCIOBHSX QJKAHOB W aKCHOB. 5. [lelicTBue
IepMaHraHaTa Kauusi Ha OEH30J1 ¥ TOJIyO.

IpakTHyeckas padora. 3. [losryueHue STUICHA U OMBITHI C HAM.

Tema 4. Kucsiopoacoaepsxaiue opranudyeckue coequHenus (35 4)

Couptsl. CoctaB criupToB. Knaccuduxanus u HomeHkIaTypa cnuptoB. dusnueckue cBoicTBa
CUPTOB. MEXMOJIEKYISIPHBIE BOJOPOIHBIC CBS3U U MX BIUSHUE HA (PU3NUECCBONCTBA CITUPTOB.
XUMHUYECKUE CBOMCTBA: B3aUMOJICHCTBUE CO MIECTOYHBIMU METAIJIAMH, C TAJIOT€HOBOJIOPOIAMH,
BHYTPH- U MEXMOJIEKYJISIPHAS IETUAPATALINS, PEAKITUs dTepUPUKAIINUA, OKUCIICHHUE.

[IpocTeie u cnoxubie 3¢upsl. HomeHkmaTypa mpocTeix 3pupos.

KommnekcooOpa3oBaHnre MHOroaTroMHbIX cnupToB. KauecTBeHHast peaklivs Ha MHOTOATOMHbIE
cnuptsl. [lonydyeHne u npuMeHeHUe CIUPTOB.

®enoanl. Knaccubpukanmmss u HOMeHKIaTypa ¢eHosoB. dDusmdeckue CBOWCTBA (eHoJIa.
B3aumHoe BiusHHE aTOMOB B MoJjieKkyne (eHosia. XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBUE CO
IIEJIOYHBIMU ~ MeTaJZIaMHM M CO  Iejo4yamu, OpOMHUpOBaHHME, HUTPOBAHUE, OKHUCIICHUE,
ruapupoBanue). OOpa3oBaHHE KOMIUICKCHBIX coeauHeHuid ¢ xiopumom skenesa(lll) —
KauecTBeHHas peakius Ha GeHossl. CpaBHEHHE XMMUYECKUX CBOMCTB OJJHOATOMHBIX CIIUPTOB U
¢enona. Ilomyuenne u mnpumeHeHue QeHonoB. bakrepunuaHas akTUBHOCTH (DEHOJIOB.
Adabaeruabl U KeTtoHbl. KapOoHunbHble coequHenus. HomeHknatypa u u3omepust ajabAeriaoB
1 KeToHOB. DU3NYECKre CBOMCTBA albJAECTUIOB U KETOHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue KapOOHMIBbHOW rpynmnbl. CTpOeHHE MOJIEKYN albAETHUAOB. XHMHUYECKHE CBOMCTBA:
peakuuu HYKICO(PHIBHOTO MPUCOENWHEHUs (THApaTalus, MOPUCOSAUHEHHE K albJeruiam
CIUPTOB, TUAPOCYITb(PUTA HATPHS, [IHAHOBOJOPOAA), BOCCTAHOBJICHHUE albJACTHIOB U KETOHOB,
OKHCJIEHHE alIbJIETUAOB, TNOJHUMepu3aluss M noJukoHaeHcauus. [lomyaneranu. Aueranu.
KauecTBeHHBIE peakiuu Ha anbAeruipl: ¢ ruapokcuaoM Meau(Il), ¢ aMMuadHbIM pacTBOPOM
okcuaa cepebpa, ¢ GyKcMHCEpHUCTOW KuciaoToi. [lomydeHuwe anpIeruioB U KETOHOB.
[IpumeHeHre anbIerHIOB W KETOHOB. AHTHCENTHYECKOE JeicTBHE (opMasbaeruia.
KapGonoBble kucjaorsl. CTpoeHHe MOJEKyl KapOOHOBBIX KHCJIOT. OIEKTPOHHOE U

MNpOCTPAaHCTBCHHOC CTPOCHUC Kap6OKCI/IJIBHOﬁ TPYIIIBI. T'omonoruueckue paasl U O6IJ_II/IC



dbopmynel  KapOOHOBBIX KHCIOT. DU3HUECKHE CBOWCTBA KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBA TMpENENbHBIX OJHOOCHOBHBIX KHCIIOT: PEAKIHUU HYKJICO(PHIBHOTO 3aMeIIeHus,
KHACJIOTHBIE CBOWCTBA. Mexanu3sm peakuuu ostepudukanuu. Cuia rajoreH3aMeniéHHbIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTh XUMUYECKUX CBOMCTB MypaBbUHOM KUCIOTH. OCOOEHHOCTH
XMUMHMUYECKUX  CBOWCTB  NPEIENIbHBIX  JBYXOCHOBHBIX, HEIpPENEIbHBIX  OJHOOCHOBHBIX,
apoMaTH4ecKuX KapOOHOBbIX KuCHOT. [lomyueHue kapOOHOBBIX KHCIOT. Baxkuelimue
MIPEJCTAaBUTENN  KapOOHOBBIX  KHCIIOT: MypaBbHHasl,  YKCycHas ®W  OeH30MHas.
MeaukoOHnoIorHuecKoe 3HaYeHHE U MPUMEHEHUE KapOOHOBBIX KHCIIOT. \

DOyHKUHMOHAIbLHBIE NPOU3BOJHbIEC KapOOHOBBIX KHCJIOT. Cnoxuele  3¢upsbL.
lanorenanruapuapl. Amuabl.  Asruapuabl. Tuosdupel. IlomydeHue  XJOpaHTHAPUAOB.
PeakunonHas ciocoOHOCTh (YHKIIMOHAIBHBIX MPOU3BOJHBIX KAPOOHOBBIX KUCIOT. KuCIOTHBIN
TUAPONIU3  CHOXKHBIX d3¢pupoB. Illenodnoil ruaposn3 CIOXKHBIX 3PUPOB — OMBUICHHE.
[Ipumenenne u MeAUKO-OMOJIOTHYECKOE 3HAYEHHE MPOU3BOAHBIX KapOOHOBBIX KHCIOT.
JdeMoHcTpanuu. Peakinus HW30MpOINUIOBOrO cnupTa ¢ XjopoBogoponoM. lllapocrepxkHeBbie
MOJIENT! MOJIEKYJ ajJbJAEeTUA0B U KeToHOB. OOpazoBaHue OMypeTa Mpu pa3iokeHUH MOYEBUHBI.
JlaGoparopubie onbIThl. 6. IlocTpoeHue Mozeneil MOJEKYl HM30MEPHBIX CHHPTOB. 7.
PactBopumMocTs pa3Hbix cnupToB B Boje. 8. OkwucieHue mnpomaHosa-1 u mpomanosa-2. 9.
Peaknus nykneodunsHoro 3amemenns crimpta. 10. Okucienne cnupra guxpomaTom Kamus. 11.
HNonodopmuas peakums. 12. B3aumoneiicTBue MHOTOATOMHBIX CHUPTOB C THAPOKCHIIOM
menu(Il). 13. OOHapykeHHE TIWMKOJBHOTO ¢parMeHTa B rimiepune. 14. PactBopumocTs u
KHCJIOTHO-OCHOBHBIE CBOMcTBa (heHomna. 15. bpomupoBanue ¢enosa. 16. Okucienue ¢GheHOOB.
17. KauectBenHas peakius Ha (eHomnbl. 18. Peakuus «cepeOpsHoro 3epkanay. 19.0xucieHue
anpaerunoB tuapokcugom meau (I1). 20. JucnpomoprimonupoBanue ¢opmanpaeruaa. 21.
KauecTtBennas peaknus Ha anpaeruipl ¢ (QykcuHcepHUCTOW Kuciaotod. 22. MomodopmHuas
peakiusi Ha anetoH. 23. Iloctpoenune mojeneli MOJNEKYl M30MEPHBIX KapOOHOBBIX KHUCIOT U
cIOoXHBIX 3¢upoB. 24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KHCIIOT U MX COJIEH B Boje. 25.
KucnortHele cBoiicTBa yKCyCHOW KHCHOThHL. 26. Peakuus stepuduxanuu. 27. OOHapyxeHue
YKCYCHOHM KHCIOTHI (KaueCTBEHHAas peaklus Ha aneraT-uoH). 28. CpaBHEHHE CHOCOOHOCTH K
OKHMCJICHHIO MYPaBbMHOM, IIABEJNEBON M YKCyCHOM KucioT. 29. KauecTBeHHas peakuus Ha
maseneByto kucinoTy. 30. I'maponns pumerundpopmamuna. 31. I'maponus moueBuHBL 32.
OcHoBHbI€ cBOMCTBA MOUeBHHBI. 33. JlesamuHMpoBaHue MOYeBUHBL 34. ['uaponus sTunanerara.
IIpakTnuyeckne padorhl. 4. PerieHne sKCIEpUMEHTANIBHBIX 3a/1a4 110 TeMe ««CrupThl. DEHOIIBL.
Anbnerunpl. Ketonem». 5. [losryueHne ykCycHON KUCIOTHI M U3YyYE€HUE €€ CBOMCTB.

Tema S. A3sorocoaep:kamme OpraHuyeckue coeJuHeHHs. [ eTepodyHKIMOHAIbHBIE

coenuHeHus (15 u)



Amunbl. OOmas ¢opmyna amuHOB. Homenknmatypa amuHOB. IlepBuuHBIE, BTOPUYHEIE,
TpeTUYHbIE aMHUHBL. DU3NUECKHE U XUMHYECKHE CBOMCTBAa aMHHOB. AHWIMH. OCHOBHBIE
cBoiictBa amuHOB. Cujla aMMHOB W HUTpocoeauHeHuil. HykneodunbHble cBOIiCTBa aMHHOB.
JHe3zamunupoBanue. Peakuust OpomupoBanusi aHwinHa. Peakuus 37meKTpoQUIBHOTO 3aMeIeHUs
o apomaTu4eckoMmy Kouiblly. Peakinus ropenusi amuHoB. OxucieHue anuinuHa. [lomydenume
amMuHOB. Peakmus 3ununa. IlpuMenenne u MeAUKO-OMOJOTUYECKOE 3HAUYEHHUE aAMHUHOB.
buorenHeie aMUHBL.

I'etepounkianuyeckne coeguHeHusi. KapOouukimdyeckue U TeTEPOLUKINYECKUE COEAMHEHUS.
Kucnopoacoaepxaiiue reTepouuKINYecKUe COCIUHEHHUS. A30TCOJAEp)KAlUe TIeTEPOLKIIbI.
dusnyeckue W XUMUYECKHE CBOMCTBA NHUPHAMHA H Tpposa. OOmias XapaKTepucTuka
TeTepOLMKINYECKUX COEAMHEHUNH c JByMs M Ooisiee rerepoatomamu. Ilupumugun. I[lypuw.
[IpuMeHeHne reTepOnUKINYECKUX COCUHEHUH.

I'erepodyHkuuonanbHbie coequHeHUs. [I[pUHIUITBI HOMEHKIATYPHI TeTePOYHKIIMOHATBHBIX
COCMHEHUN. AMHHOCIUPTHL. [MIPOKCUKETOHBI W THUIPOKCHAIb JETUAbl. AMHUHOKHCIOTHI.
[IporenHOreHHBIE AMUHOKHUCIOTHI. DEHOTOKUCIOTHI. [ MAPOKCUKUCIOTH U OKCOKUCIOTHI. [{nKi
KpeGca. Acummerpudeckuii atom yriepoaa. Onrtuueckas usomepus. JHaHTHOMEpPHI. [Ipoekiun
®ummepa. [Ipumenenue reTepoyHKIIMOHAIBHBIX COCTUHEHUN.

JdemoncTpanuu. PacTBOpUMOCT M OCHOBHBIE CBOWCTBa nupuauHa. KomrmiekcooOpazoBaHue
MAPUINHA.

JlaGopaTropHble onbIThbl. 35. PacTBOPUMOCTh M KHUCIOTHO-OCHOBHBIE CBOMCTBA aHWUJIMHA. 36.
Oxkucnenue anwinHa. 37. bpoMmupoBanue aHuIMHA.

Tema 6. XuMusi NnpupoaHbIX coequHeHuni (27 4)

Kupbl. OOmas  xapakrepuctuka kupoB. Jlunmuaesl. KucloTHBIE  cocTaB  KHPOB.
[lonuHeHachIlIEHHBIE W HACBIIICHHBIE JKUPHbIE KHUCIOThL. DU3NYECKHEe CBONCTBA KHUPOB.
PacturenbHble U KUBOTHBIE )KUPHI. JIUMONpoTenHbl. XUMHUYECKHE CBOMCTBA XKUPOB. ['uaponus u
OMbUIEHUE KUPOB. [I[puMeHeHne KUpoB.

@ochoaunuabl  KJIeTOYHbIX MeMOpaH. IloBepxHocTHO-akTHBHBIE BemiecTBa (ITAB).
I'mnepodochomumuapi(pochaTuauniTanoIaMUuHbL, GochaTHAMIXOIUHBL, (HOoChaTHIUICEPUHBI ).
Counropocomumunel.  Chunromuenunsl. IJKUAKOCTHO-MO3aWuHAs  MOJETb  CTPOSHUS
OMOJIOTHYECKUX MEMOpaH.

YraeBoasl. OOmas ¢opmyna yriueBogoB. Krnaccuduxamus yriaeBoaoB. buomonumepst.
Monocaxapuasl.  I'miokosza,  ¢pykrosa, pubo3a, ae3okcupubosza.  CrepeonsoMepus
MoHocaxapuaoB. Dopmynel Oumiepa. OOpa3oBaHHE NHUKIMYECKUX (GOPM MOHOCAXAPHJIOB.
Dopmynsl Xeyopca. XUMUYECKUE CBOMCTBA MOHOCAXapUIOB (KOMIUIEKCOOOpa30BaHUEe C HOHAMU

MC,Z[I/I(H), 06pa30BaHI/IC CJIOKHBIX B(I)I/IpOB, BOCCTAHOBJICHUC JO MHOI'0AaTOMHBIX CIIMPTOB,



OKHCIICHHE [0 KHUCIIOT, OKHCJICHHE MOHOCAaXapHuJIOB C MAECTPYKIHEW yYrJIepoJHON Iemy,
obpazoBanue Tauko3ugaoB). AT® wu AJld. bBpoxkenue (COUPTOBOE,MOIOYHOKHCIIOL,
MacisiHokucnoe).  IlpeBpamieHuss  TJIOKO3bI B opraHu3me  (TJIMKOJU3,  TJIMKOTEHE3,
neHTo3odochaTHbIi myTh). [I[ppuMeHeHe MOHOCaxXapuI0B.

O6mas xapaktepuctuka aucaxapusioB. CTpoeHue nucaxapuaoB. Aretanu. [ THKO3UIHbIE CBSI3H.
Caxapo3za. Manpro3a. Jlakro3a. BoccranaBnuBaroniyue 1 HEBOCCTAHABIIMBAIOIIME JAUCAXAPUIBI.
I'mpponus aucaxapuaos.

O6mast xapaktepuctuka mnosmcaxapuaoB. [loau-D-rimrokonupanossl. ['oMomnonucaxapuasl.
Amunoza. AwmwunonektuH. Kpaxman. [muxoren. Ilemmonmoza. T'maponmus monucaxapuos.
Hexctpun. CnoxHble dQUPBI HEIUTIONIO36I ¢ YKCYCHOM M a30THOM KucioTamMu. KauecTBeHHBIE
peaxkiuu Ha Kpaxmail U HEeJUTI0JI03Yy.

AMHHOKHCTOTBI. OOmas XapakTepuCTHKa aMHHOKHCIOT. bHojormueckoe 3HaueHHe
aaMUHOKHUCIIOT. He3amMeHnMbIe 1 3aMEeHUMbIC aMHHOKHCIOTBI. AMHHOKHCIIOTHI Kak aM(OTEPHBIC
OpraHUYecKHe COEJWHEHHs. XUMHUYECKHE CBOWCTBA aMHHOKHUCIOT (PEaKkIMH C KHCIOTaMU U
[IeTI0OYaMH, pEaKkIuH dTepuuKaui W JAC3aMUHUPOBAHHS, JIEKapOOKCHIMPOBAHHE U
TpaHcamuHHpoBaHue). KauecTBeHHas peakiusi Ha aMHUHOKUCIOTHL. Peakuuu amMHHOKHCIOT,
0OYCJIOBJICHHBIC JIOTIOJTHUTEIBHBIMUA (YHKIIMOHATBHBIMU rpynmnamMu. llentumnas (amuHas)
cBs3b. OCHOBHBIE aMHHOKUCIIOTHI, oOpazyromue Oenku. CrnocoObl MOTy4eHHs] aMUHOKHUCIIOT.
[Ipumenenne amuHokuciot. KamnpoH.

Beaxku. benku xkak mnpupoaHele Ouononumepsl (monunentuasl). CTpykTypa OenkoBon
Mosekynbl. CBoiicTBa OenkoB. I'nmoOymspHbie U GuOpwsipHbie Oenku. KucioTHO-OCHOBHBIE
cBorictBa OenkoB. JleHarypauus. Penarypamnus. ['maponm3 GenkoB. L[BeTHbIe peakiuu OCIKOB
(buypetoBasi, KcaHTOmpoTeHWHOBas, peakus Dosist). buonormyeckue GyHKIMM OEIKOB.
[Ipumenenue GeNKOB.

HyxneunoBble KUCJIOTBHL Poib HYKIEHHOBBIX KHCIOT B JKU3HENESATEILHOCTH OPraHH3MOB.
He3okcupubonykinennoas  kucinota  (JAHK).  PuGonyknemnoBass  kucimora  (PHK).
Jlezokcupubonykineo3uapl. Pubonykneosuabl. Hykneotunsl. HykienHOBbIE KHCIOTHI Kak
MOJIMHYKINOTHABL. HyKiaenHOBble OCHOBaHHS (THMHH, ypalui, IUTO3HMH, aJCHWUH, TyaHUH).
Tayromepsl, makTuMHas U naktamHas ¢GopMbl. PochoaumddupHas cBszb. [lepBuunas cTpykTypa
JHK wn PHK. Ilpunrnun xommiemeHTapHOCTH. ['muaponu3 nonumHykineoTunoB. lIpuMeHenue
HYKJIEMHOBBIX KHUCJIOT.

Opranuyeckasi XUMHUSI — OCHOBA MeIMKO-OMoiornyeckux Hayk. OpraHuyeckas XuMus U
¢usnonorus. ['opmonsl. Dcrpamuon. TecroctepoH. Opranudeckas XuMusi U (HapMakoJIOTHS.
[Menununnuuel. Opranudeckas xuMus U Oumoxumus. HuxotuHamupn. HukoTnHOBas KucioTa.

Huxotun.



JdemoncTpaumu. ['naponus kpaxmaia.

JlagopaTopubie onbIThl. 38. O0pazoBaHNe KATBIMEBBIX COJICH HACHIIIICHHBIX BBICIIMX KUPHBIX
KkucioT. 39. OOHapykeHHe JBOWHOW CBs3U B 0JenHOBOM Kuciore. 40. OOHapyKkeHHe TBOMHBIX
cBsi3eil B mMoHeHe. 41. OOHapykeHHe TIIMKOJIBHOrO (hparMeHTa B IIFOK03e u (pykrose. 42.
IIpo6a Tpommepa Ha MoHOocaxapuabl. 43. Peaknus CenmuBanoBa Ha (pykrosy. 44.
MogenupoBanie mporecca OWOJIOTHYECKOTO  OKHCIECHHs TIIOKO3bl.  45.00HapyxeHue
TJIMKOJIBHOTO ()parMeHTa B JlakTo3e U caxapose. 46. IIpoba Tpommepa Ha mucaxapuubl. 47.
I'unponus caxapo3bl. 48. KauecTBeHHas peakuus Ha Kpaxman. 49. Amd@orepHble cBOHCTBa
anbda-aMmuHoKUCIOT. 50. KommiekcoobpazoBanue anbda-aMuHOKUCIOT. S1. Jle3aMuHnpoBaHue
anbpa-aMuHOKUCIOT. 52. KauectBenHas  peaknus Ha  anb(a-aMHHOKUCIOTHL.  53.
KcantonporennoBasi peakiusi. 54. OOHapykeHUe MepkanTo-Tpymmn B Oenke. 55. buyperoBas
peaxuusi.

IpakTuueckue padorsl. 6. I[lpakTHueckas paboTa 1o Teme «YrieBoAb». 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 MO TeMe «XHMHUA TMPHUPOJTHBIX COEIUHEHUN». &. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/1a4.

TemaTn4eckoe IJIAHUPOBAHUEC B 10 xaacce

KosmyectBo 4yacos
HaumenoBanue pazgena
Bcero KoHTpoabHbIX
padot
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca XUMHH 9 Kitacca 5

OCHOBHBIEC TCOPETHICCKUE TTOJIOKCHUSI OPTaHHIECKOM 10 1
XUMUHU

VYri1eBoaopoisl 25 1

Kucnopoaconepxamme opraHndecKre COSIMHEHUS 18 1

AzoTocoepKaIe oOpraHnyecKue COeTNHEHMUS. 12 1

['eTepod yHKIIMOHAIBHBIE COSMHEHHUSI
XWMUS TPUPOIHBIX COSAMHEHUN 24 1
IIpakTuxym

[ToBTOpEHHNE OCHOBHBIX BOIPOCOB Kypca xumun 10 5 1
KJjacca

Bcero 102 6




KasengapHo-reMaTuyecKuid IJIaH

Paszpen Tema ypoka Kon-Bo uacos K3C Hata
IToBTOpPEHUE OCHOBHBIX BBoanbIi HHCTpYKTaX 1 2.1 3.09.20r
BOIPOCOB Kypca XUMHUU o 1/60. Baxkuelime

9 kmacca (54) KJIaCChI HEOPTaHUIECKUX
BEIIECTB
OKHUCIUTENBHO- 1 1.4.8 4, 7.09.
BOCCTAHOBUTEIbHEIE
peaxiuu
Peakuun nonHoro 1 1.4.6 10.09.
oOMeHa.
I'enernyeckas cBA3b 1 2.8 11.09.
MEXKIY Pa3IUIHBIMU
KJIaccaMi
HEOPraHUYECKHX
COCIUHCHUM
IIpomexxyTOUHBII 1 14.00.
KOHTPOJIb 3HAHUHN
OcCHOBHEIE IIpeamer opraHu4YecKOi 2 3.3 17, 18.09.
TEOPETUUYCCKUE XAMHUH.
TOJIOK EHUS XUMHUUYECKHE CBSA3H B 3 3.1 21, 24,25.09.
OpraHU4ecKou MOJIEKYJIax
xumun(1049) OpPTaHUYECKHIX
COCTMHCHUI.
OO01me mpeacTaBIcHus 4 3.2 28.09.
0 pEaKIMOHHOM 1,2.10
CIIOCOOHOCTH
OpraHNYECKUX
COCIMHCHUMN
IIpoMex yTOUHBII 1 3.1 5.10.
KOHTPOJIb 3HaHUI 3.2
Vriaesogopoasl AJIKaHbI 3 3.4 8,9.12.10.
(22 u) AJIKEHBI 2 3.4 15,16.10.
Ankanuensl 2 1.4.10 19,22.10.
AJIKMHEI 2 4.1.7 23.10.
ImxnoankaHb 2 4.1.7 2,5.11.
ApeHbI 4 1.4.10 6,9,12,13.11.
[IpupomHbIe HCTOYHUKH 1 34 16.11.
YTJIEBOJIOPOJIOB
T"anorensamMerneHHbIE 3 4.1.7 19,20,23.11.
YTJIEBOIOPOJIBI
O06o061Ienne 1 2 3.4 26,27.11.
CHCTEMAaTH3alKs 3HAHUH 4.1.7
10 TEME
KonTponsnas pabora o 1 3.4 3.12.
TeEME 4.1.7
Kucnopoaconepxaiye Crouptel 3 35 4,7,10.12
OpraHUYeCKHE denomnsl 3 35 11,14,17.12.
coemunenus(184) AJIbIEruabl U KETOHBI 3 3.6 18,21.12.
KapOoHOBBIE KHCITOTHI 5 4.1.8 24,25,12
OYHKIMOHAIbHbBIE 2 4.1.8 11,14.01.2021
MIPOU3BOIHEIC
KapOOHOBBIX KHCIIOT
O0o061IeHnE U 1 3.5 15.01.
CHCTEMAaTH3aIus 3HAaHUH 3.6




110 TeMe 4.1.8
KonTponbshas padora mo 3.5 18.01.
TeMe 3.6
4.1.8
A3zoTtocoaepxkarue AMUHBI 3.5 21,22,25.01.
OpraHuYecKHe
COEIMHEHUS. I'ereponmkinueckue 3.5 28,29.01
I'erepod yHKIIMOHANBHEIE COCIMHEHUS 3.6
coemuHeHus(124)
I'erepodyHKITMOHATIBHBIE 3.6 1,4,5,11,12.02.
COCIMHEHUS U
OIITHYECKAs] H30MEpPHUS
IIpoMex yTOUHBIH 3.5 15,16.02.
KOHTPOJIb 3HAHHH 3.6
XuUMUS MPAPOAHBIX Kupor 35 18,19,22.02
coeuHeHu i (244)
dochonunuas 35 25.02.
KJICTOYHBIX MeMOpaH
VrieBosl. 3.8 26.02,1,4..03
MoHocaxapuasl
VrineBonpl. Jucaxapuabl 3.8 5,11,12.03
1 TIOJIMCaxapu bl
AMUHOKUCIIOTBI 3.7 15,18,19.03.
Benku 3.6 1,2,5.04
HyxkiienHoBbIe KUCIIOTHI 3.6 8,9,12.04.
Opranuveckas XHMHsI- 13,15.04
OCHOBa MEIHKO-
OMOJIOTMYECKIX HAYK
O060011IEeHE U 3.6 16,19.04.
CHCTEMAaTHU3aIlMs 3HAHHI 3.7
10 TeME 3.8
KouTponsHas pabora 1o 3.6 22.04.
TeMe 3.7
3.8
IMpakxTuxym(54) [lomyuenue >TuneHa u 23.04.
OIIBITHI C HUM.
. Pemmenune 26,29.04.
SKCIIEPUMEHTAIbHBIX
3a/1a4 I10 TEME
««Cruptsl. DeHobI.
Asnpnernnsl. KeToHBIY.
ITonydenue ykcycHoOM
KHMCJIOTBI U U3y4eHHE e
CBOWCTB.
[IpakTudeckas padora 30.04.

O TEME «YTIIEBOOBIY.
Pemenue
SKCIIEPUMEHTAIbHBIX




3a71a4 0 TeMe «XUMUS

IPUPOTHBIX
COEIUHEHUI.
[ToBTOpEHNE OCHOBHEBIX YriieBomopois 3.2 6.05.
BOIMPOCOB Kypca XUMHHU
10 xmacca(5y4) Kucnopoaconepxaiue 3.5 7.05.
OpPraHUYECKHE 3.6
COEIMHEHNUS
AzoTtoconepxarne 3.7 13,14.05.
OpraHUYeCcKHe
COEIMHEHUS.
I'erepod yHKITMOHATIBHBIE
COEIMHEHNUS
XHUMHUS TPUPOIHBIX 3.8 17, 20.05
COEMHEHUN
Hrorosast KOHTpOIBHAS 3.2 21.05
pabota o kypcy 10 3.5
KJj1acca 3.6
3.8
Koppekius 3nanuit 25.05.
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