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IlosicHuTeILHAS 3aIUCKA

Pabouas mporpamma ydeOHOro Kypca «Xumwus, 10 xmaccy yriyOnIEHHOTO YpPOBHS COCTaBICHa Ha OCHOBE CJEIYIOIIUX HOPMATHBHBIX
JOKYMEHTOB M MaTepHAJIOB:

- ®I'OC COO, ocHoBHOI 001IE00pa30BATENBLHON MPOTPaMMBI cpeaHero (mosaHoro) obmiero oopaszoBanuss MBOY "Capmanosckas COLL" u
yuebnoro mwiana MBOY «Capmanosckas COLI» na 2022-2023 y4eOHBIN T0OA, TPUMEPHOH MPOTPaMMBI CPETHETO O00IIero 0Oopa3oBaHus MO XUMUH,
nosioxkeHust «O CTpyKType, MOpsiiKe pa3pabOTKU U YTBEPKIAEHUs pabounx mporpamm ydeOHbIX KypcoB u npeameroB MBOY «Capmanosckas COILLDy
CapMaHOBCKOTO MYHUIIUTIAIBHOTO paiioHa PT», pacCMOTpEHHOTO Ha MeJarorudeckom coete ot 26.08.21 r.

[Tpumeuanue: B ciydae coBmajieHusi YpOKOB C MPa3JHUYHBIMU M KaHUKYJISIPHBIMH JTHSMH, TIPOTPaMMY BBITIOJHUTH COTJIACHO TYHKTa 5
naHHoro Ilonoxenus.

Kypce «Opranmueckas xumus» B 10 kimacce (yriayOJIeHHBIH ypOBEHB) pacCuuTaH Ha 3 Yaca B HeJenro, oomiee yuciio yacoB — 102, JlanHas
nmporpaMmma peanu3oBaHa B yueOHuke: Xumust: 10 xmacc: ydeOHUK 11 o0rieoOpa3oBaTenbHbIX opranu3anuii: yriayo. yposens / C.A. Ily3akos, H.B.
Mamnauna, B.A. [TonkoB — M.: IIpocBemienue, 2019

W3yuenne XxuMHuM Ha YIITyOJICHHOM YPOBHE BHIOMPAIOT B OCHOBHOM, yJalluecs, KOTOpPbIe B OyaylIeM IUIaHUPYIOT IMOCTYIATh B YIeOHbIE
3aBEJICHUS METUIIMHCKOTO Tpoduisi. YUeOHWKM TaHHOW TNpEIMETHON JHMHWUU Kak pa3 MpPeJHA3HAYeHBl JUIS yYalluXCs MEIHKO-ONOJIOTHIECKUX
KJ1accoB. B cBsi3u ¢ 3TUM cozep:kaT CBEACHUS O XUMUYECKHX MPoIleccax, MPOTEKAIOUIUX B OpraHU3Me YellOBeKa, O BIUSHUU PA3IMYHBIX JIEMEHTOB U
MpernapaToB Ha OPraHU3M U JIp.

[IporpamMa cocTtaBiieHa Ha OCHOBE CHUCTEMHO-IIESITEIBHOCTHOTO MOAXO0Ja, Jiexkamero B ocHoBe PI'OC. DToT moaxol OpUEHTUPOBAH Ha
KOHKpETHBIE PE3yIbTaThl O0yUEHUSI.

IlnanupyemMblie pe3y/ibTaThbl 0CBOCHUS Y4eOHOI0 MpeaMeTa

IIpenmeTHbIe pe3yibTAThI

BrinmyckHUK Ha yriy0jIeHHOM ypOBHE HAYUUTCS .

- packpblBaTh Ha IpUMEPax poJib XUMHUU B (OPMHPOBAHMH COBPEMEHHOW HAy4YHOW KapTHHBI MHpPAa M B TMPAKTHYECKOH JEATEIBHOCTH
YeJI0BEKa, B3aUMOCBS3b XUMUHU C JPYTUMHU €CTECTBEHHBIMU HAyKaMu;

- WUIFOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE U SBOJIOLMIO OPraHMYECKOM XMMHUM KaK HAyKd Ha Pa3juyHbIX MCTOPUYECKHUX dTamax eé
pa3BUTHS;

- YCTaHaBJIUBaTh IPUYMHHO-CIIEACTBEHHBIE CBA3U MEXIY CTPOCHUEM aTOMa U NEPUOJINYECKUM U3MEHEHHEM CBOMCTB XMMUYECKUX 3JIEMEHTOB
W UX COSIUHCHUM B COOTBETCTBUH ¢ noioxxkeHueM B IICXD JI.W. Meneneena;

- AHAJIU3HUPOBATH COCTAB, CTPOCHHME M CBOWCTBA BEILIECTB, MPUMEHSS IOJOKEHUS OCHOBHBIX XMMHYECKUX TEOPUN: XMMUYECKOTO CTPOCHHUS
opraHnyeckux coequHeHuid A.M. BbyrtiepoBa, cTpoeHHEe aTomMa, XUMMUYECKON CBSI3U, 3JEKTPOJUTHUECKONW AMCCOLMALNM; YCTAHABIMBATH MPUYMHHO-
CJIIEZICTBEHHBIE CBA3U MEXKIY CBOMCTBAMM BELIECTBA U €r0 COCTABOM U CTPOCHUEM;

- MPUMEHSATh MPABHIN MEXKIYHAPOJIHON CHCTEMaTHYeCKOW HOMEHKIATYphl KaK CpeACTBa pazNUYeHUs U UIACHTU(PHKAIIMHN BEIIECTB MO HX
COCTaBY U CTPOECHHUIO;



- COCTaBJIATH MOJICKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIbl HEOPraHUYECKUX W OPraHUMYECKH BEIIECTB KaK HOCUTENEH MH(POPMAIMU O CTPOCHHUU
BEIIECTBA, €r0 CBOMCTBAX U IIPUHAUIEKHOCTH K OIPEIACIEHHOMY KIIACCY COCIMHEHUMN;

- OOBSICHATH TPUPOAY U CIIOCOOBI 00pa30BaHUsI XMMHUYECKHX CBSI3€H: KOBAJICHTHOW (MOJSPHOW M HEMOJSPHON), HOHHOM, METAJUTHYECKO,
BOJIOPOJHOM — C LIEJIBIO ONPEIEICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

- XapaKTepu30BaTh (PU3MUECKUE CBOMCTBA OPraHMYECKUX M HEOPraHMYECKUX BEUIECTB M YCTAHABJIMBATH 3aBUCUMOCTH (PM3UYECKUX CBOMCTB
OT THUIA KPUCTAIMYECKOMN PEIIETKH;

- XapaKkTepU30BaTh 3aKOHOMEPHOCTH B N3MEHEHUU XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCIUHEHUH, BBICIINX OKCUAOB H
TUAPOKCHUJIOB;

- IPUBOJUTH INPUMEPHl XUMHUUYECKHX DPEaKLUMW, PACKPBIBAIOIINX XapaKTEPHbIE XMMHUYECKHME CBOMCTBA HEOPraHMYECKUX M OPraHMYECKHUX
BEIIECTB U3YYEHHBIX KJIACCOB C LIEJIbI0 UX UJICHTUPHUKAIIUN 1 00bSICHEHUN 001acTH NPUMEHEHUS;

- OINpENENiITh MEXaHU3M pEaKIUU B 3aBUCHMOCTH OT YCJIOBUM MPOBEACHUS PEAKIMH M IPOTHO3UPOBATh BO3MOXKHOCTH IPOTEKAHMS
XUMHUYECKON PEaKIMK Ha OCHOBAaHUH THIA XUMHYECKOW CBSI3U M AKTUBHOCTH PEAreHTOB;

- YCTaHaBIMBATh 3aBUCHMOCTb PEAKIMOHHON CHOCOOHOCTHM OPraHMYecKHMX COEIUHEHHI OT XapakTepa B3aUMHOTO BIHMSHHS aTOMOB B
MOJIEKYJIaX C IEJIbK0 IPOTHO3UPOBAHUS ITPOIYKTOB PEAKIINH;

- YCTaHaBIMBaTh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH PEAKIMU U CMEIEHHs] XUMHUYECKOTO PaBHOBECHUS OT pa3IMYHbIX (DAKTOPOB C LEINBIO
OTIPEICIICHNUS ONITUMAJIBHBIX YCIIOBUN IIPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

- YCTaHaBJIMBAaTh N€HETUYECKYIO CBSI3b MEXKIY KJIACCAMU OPIaHUYECKUX M HEOPraHWYECKHX BELIECTB I 0OOCHOBAaHUS NMPUHLUIHAIBHON
BO3MOYXHOCTH MOJTY4YCHHs] HEOPTaHUYECKUX U OPTaHUYECKUX COCIMHEHUN 3aJaHHOTO COCTAaBa U CTPOCHHS;

-0AOUPAaTh PEAreHTHI, YCIOBUS U ONPEAEIATh MIPOAYKTHI pEakiMid, MO3BOJIAIOIINX PEATU30BaTh Ja00PaTOPHbIE U MPOMBIIIJICHHbBIE CIIOCOOBI
IIOJIy4EHUS BaXHEHIINX HEOPraHUYECKUX U OPTaHNYECKUX BELICCTB;

- ONpEACIATh XapakTep Cpelbl B PE3yiabTaTe T'MIPOJU3a HEOPraHMYECKHX U OPraHUYeCKHX BEIIECTB U NMPUBOJIUTH IIPUMEPHI TMIAPOJIH3A
BEIIECTB B [IOBCEAHEBHOM KHU3HH YeNIOBEKa, B OMOJIOTMYECKUX OOMEHHBIX ITPOLECCaX U B POMBIIIJIEHHOCTH;

- NPUBOJUTH IPUMEPBI OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLMM B MPHUPOAE, IPOM3BOACTBEHHBIX IPOLECCaX M JKU3HEAEATEIBHOCTH
OpPraHU3MOB;

- 000CHOBBIBATh MPAKTUYECKOE UCIIOIb30BAHNE HEOPIraHUYECKUX U OPraHMYECKUX BEIECTB U UX PEAKLUi B IPOMBIIIEHHOCTH U B OBITY;

- BBINOJIHATH XUMHUYECKUM JKCIIEPUMEHT II0 PACIIO3HABAHUIO U IOJIyYEHUIO HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB, OTHOCAIIMXCS K
pa3IMYHbIM KJaccaM COEAMHEHHH, B COOTBETCTBUU C MpaBWJIaMHU M NMpUEMaMu 0e301acHOM paboThl ¢ XUMUYECKUMU BEIIECTBAaMM U J1a00paTOPHBIM
000pyZl0BaHUEM;

-IPOBOJMTh PACUYETHI Ha OCHOBE XMUMHMUECKMX (OpPMYT M YpaBHEHHM peakiuil: HaX0XKJIECHHE MOJIEKYISIPHON (OpPMYyNbl OpPraHMYECKOTO
COCIMHEHMS 10 €r0 IUIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAILIUX B €0 COCTaB, WM IO MPOAYKTaM CrOpaHHUs; pacdy€Tbl MacCOBOW I0JIU
(Macchl) XUMHUYECKOTO COCIMHEHMS B CMECH; pacd€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOJYKTOB PEaKIUH, €CJIM OJJHO U3 BEIIECTB JaHO B
n30BITKE (MMEeT MPUMECH); pacyéTbl MacCOBOM MM 0OBEMHOM OJM BBIXOJA MPOAYKTa PEAKLUU OT TEOPETUYECKH BO3MOXKHOIO; pacyéTbl TEIIOBOIO



apdexTa peakun; pacuéTsl 0OBEMHBIX OTHOIICHHH Tra30B MPU XUMHUYECKUX PEAKIHSIX; Pacd€Thl Macchl (00BbEMA, KOMMYECTBA BEIIECTBA) MPOIYKTA
peaxiuu, eciid OJJHO U3 BELECTB AAHO B BUJIE PacTBOpA C ONPEEIEHHON MacCcOBOM J10J1el PACTBOPEHHOTO BEIIECTBA;

-MCII0JIb30BaTh METO/Ibl HAYYHOTO MO3HAHUS: aHAJIU3, CUHTE3, MOJICIMPOBAHUE XUMHUECKUX MIPOLIECCOB U SBJIEHUN — MPHU PEIIEHUU y4eOHO-
MCCIIEI0OBATENILCKUX 3aJ1a4 110 U3yUCHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHHS OPraHUYECKUX BEIIECTB;

- BJIQJICTh TpaBMWIIaMH 0€3011acHOTO OOPALICHHS C €JKUMH, TOPIOYUMH U OTIACHBIMU BEILIECTBAMH, CPEJICTBAMH OBITOBON XUMHH;

- OCYIIECTBJIATDH [MOMCK HAYYHOU MH(OpMallMu N0 Ha3BaHUSAM, UACHTU(UKATOpaM, CTPYKTYpHBIM (OpMYysiaM BEIIECTB;

- KPUTHYECKH OLEHUBATh U HUHTEPIPETHPOBATh XMMHMUECKYI0 HHGQOpMalMIO,  COJAEpXKAIIYIOCs B COOOILIEHUSX CpPEACTB MacCOBOM
nHpopmanuy, pecypcax cetu MHTepHET, HAydHO-NOMYNSAPHBIX CTAThIX C TOYKU 3PEHUSI €CTECTBEHHOHAYYHON KOPPEKTHOCTH B LIENSAX BBISBICHUS
OLIMOOYHBIX CY)KJIEHUN U (POPMUPOBAHUS COOCTBEHHON MO3UIINH;

- YCTaHABJIMBATh B3aUMOCBSI3U MEXIy (aKkTaMu U TEOpHUEHl, MPUUMHON U CIECTBUEM MPU aHAIM3E MPOOIEMHBIX CUTYallMil 1 000CHOBaHUH
MIPUHUMAEMbIX PEIIeHNH Ha OCHOBE XUMUYECKHUX 3HAHUM;

- TNPEJCTaBIATh MYTH pELIEHUs TIJI00aNbHBIX MPOOJIeM, CTOSIIIMX Mepe]l YelIOBEYECTBOM, W MEPCIEKTHBHBbIE HANpaBJIEHUS Pa3BUTHUS
XUMHYECKUX TEXHOJIOTHM, B TOM YHUCJIE TEXHOJOTUH COBPEMEHHBIX MaTE€PHAJIOB C Pa3IMYHON (YHKIMOHAJIHHOCTHIO, BOSOOHOBISIEMBIX UCTOUYHUKOB
CBIPBS, TepepabOTKU M YTHIIN3ALUU TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BoimyckHuk Ha yriyOJaeHHOM YPOBHE MOIYYUT BO3MOXKHOCTh HAyUUTHCS:

- (hopMynupoOBaTh 1eJIb UCCIEIOBAaHUS, BBIIBUTATh U IPOBEPSTH IKCIEPUMEHTAIBHO THIIOTE3bl O XUMUYECKHX CBOMCTBAX BEIIECTB Ha OCHOBE
U3 COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaKLHH, O XapakTepe U MPOIYKTaxX pa3InYHbIX XUMHUYECKUX PEaKLIUU;

- CaMOCTOSITENIBHO IJIAHUPOBATh U MPOBOJAUTH XUMUYECKHE HKCHEPUMEHTHI C COOIOJCHHEM IMpaBUi 0e30MacHON pabOThl C BEIIECTBAMU U
J1a00paTOPHBIM 000PYIOBAHUEM;

- UIHTEPIPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUHU BEILECTB, MOJIYUYEHHBIE C TOMOIIBI0 COBPEMEHHBIX (PU3UKO-XUMUUYECKHX METOJIOB;

- OIIMCBIBATh COCTOSIHUE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUUECKUX MPEACTaBICHUHN Al OOBbSCHEHUS Pe3ylIbTaTOB
CHEKTPaJIbHOIO aHAJIN3a BEILECTB;

- XapakTepu30oBaTh pPOJIb A30TCOACPKAIIUX T'€TEPOLUKINYECKHX COCAMHEHUNW MU HYKICHMHOBBIX KHUCJIOT KaK BaXHEHIIUX OWOJIOTMYECKU
AKTUBHBIX BEILECTB;

-IIPOTHO3UPOBATh BO3MOXHOCTb IPOTEKAaHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUW, JeXKalluX B OCHOBE NPUPOAHBIX U
MIPOU3BOJICTBEHHBIX ITPOLECCOB.

MeTanpeamMeTHblIe pe3yabTaThl

Pecynamusnvie YVJ[

VYuyamencs CMOXer:

1) caMOCTOSATENIBHO ONPENENATh LEIU U COCTaBIIATh IUIaHbl, 0CO3HABAs IPUOPUTETHBIE U BTOPOCTEIICHHBIE 3a/1a4H;

2) caMOCTOSATENBHO OCYIIECTBIISTh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh YUEOHYIO U BHEYUEOHYIO EATENBHOCTh C YUETOM MPEIBAPUTEIBHOTO
MIJIAHUPOBAHUS;

3) UCTONIBb30BaTh pa3IMYHbIE PECYPCHI Ul JOCTIKEHUS LIeIel;



4) BEIOMpATH YCICIIHBIE CTPATETUH B CIIOKHBIX CUTYAIIUSX.

[lo3HaBarenbHble yueOHO-10THUECKHE Y'Y []

1) kmaccupuupoBaTh OOHEKTHI B COOTBETCTBUU C BRIOPAHHBIMH MTPH3HAKAMU;

2) cpaBHUBATh OOBEKTHI,

3) cucremMaTu3MpoBaTh U 00001IaTh HH(HOPMAITHUIO;

4) onpenenath IpoOIeMy U CIIOCOOBI €€ peleHus;

5) BIaieTh HaBbIKAaMU aHAIU3a;

6) BNIaieTh HaBbIKAMU O3HABATEIbHOM, y4eOHO-UCCIIEIOBATENbCKON U MPOEKTHOM AESITEIbHOCTH;

7) yMETh CaMOCTOSITEJIbHO OCYIIECTBJISITH MOUCK METOJOB PEIICHUS MPAKTUUECKHX 3a/lad, MPUMEHSTh PAa3JIMYHbIE METOJbI MMO3HAHUS IS
U3YYEHHUS OKPYXKAIOIIET0 MHUpa.

Ilo3nasamenvhvie yueono-ungopmayuonnvie YVJ[

VYuyarmueiicst cMOXeT

1) nckarp He0OX0MMbIE UCTOYHUKU MHPOPMAIHH;

2) caMOCTOSATENTHFHO M OTBETCTBEHHO OCYIIECTBISATH HMH(POPMAIMOHHYIO ACSITEIBHOCTh, B TOM YHCJIE OPHUEHTHUPOBATHCS B Pa3IMYHBIX
MCTOYHUKAX UH(pOpMAIH;

3) KpUTHYECKH OLICHUBATh U MHTEPIPETHUPOBATH MH(DOPMAIIHIO, TTOTYYaeMYI0 U3 PA3IMYHBIX HICTOYHUKOB;

4) umeTh CHOPMHUPOBAHHBIEC HABBIKUA PAOOTHI C PA3TUIHBIMH TEKCTAMU;

5) uCnoaB30BaTh Pa3IMYHbIE BUIbI MOJICIUPOBAHUS, CO3AaHNUS COOCTBEHHOM HH(OpMaIuu.

Kommynuxamuenvie YV/{

VYyamumiicsi CMOXKeT:

1) BeICTYIATh MIEPE AyAUTOPHUEH;

2) BeCTU AMCKYCCHIO, AUAJIOT, HAXOAUTh IPUEMIIEMOE PEIICHUE MPU HATUYUH Pa3HBIX TOUYEK 3PEHHUS;

3) HpOAYKTUBHO OOIIATHCA U B3aMMOJEHWCTBOBATH C MAPTHEPAMU MO COBMECTHOM AEATEIbHOCTH;

4) y4uThIBaTh MO3UIMH JIPYroro (COBMECTHOE IIeNieNoJiaraHue W IUIAHMPOBAHHE OOLIUX CIOCOOOB Pa0OTHI Ha OCHOBE MPOTHO3UPOBAHUA,
KOHTPOJIb U KOPPEKIIHS X0/1a U Pe3yJIbTaTOB COBMECTHOM JIeATeIbHOCTH )%

5) addexTuBHO pasperaTh KOHQIUKTHI.

JIMUHOCTHBIE pe3yJibTarThbl:

1) Poccuiickas rpaxxJancCkas HACHTUYHOCTD, [IATPUOTU3M, YBAKCHUC K CBOEMY HAPOAY, YYBCTBAa OTBCTCTBCHHOCTU IICPEC] POHHHOﬁ, ropaocTtu
3a CBOIO POI[I/IHy, nponuIoe U HaCTOANICC MHOTOHAIUOHAJIIBHOTO HApOJa POCCI/II/I, YBAXKCHUC IT'OCYHapCTBCHHBIX CUMBOJIOB;

2) rpaxJaHCKasa Mmo3nnug Kak akKTUBHOT'O U OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06IJ_IGCTB8., O0CO3HAOUICTO CBOU KOHCTUTYLIMOHHBIC IIpaBa U
O6H33HHOCTI/I, YBAXKArOUICTO 3aKOH U MPABONIOPAAOK, TOTOBHOCTD K CIIY>KCHUTIO OTC‘ICCTBy, €ro 3alIuTe,



3) chopMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIEGCTBEHHOW IPAKTHKU;
TOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKON M OTBETCTBEHHOU JIEATEILHOCTH;

4) ToJepaHTHOE CO3HAHWE W MOBEJCHHE B IMOJIMKYIBTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH JUAJIOT C IPYTHMH JIFOJIbMHU, TOCTUTATh
B HEM B3aMMOIIOHMMAHHMSI, HAXOUTh OOIIUE TIeITH H COTPYIHUYATH JUTSl KX JIOCTH)KCHUS,

5) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMHM, JETBMH MJIQJIIETO BO3pPacTa, B3POCIBIMH B 0Opa30BaTEIbHOM, OOIIECTBEHHO-TIOJIE3HOM,
yae0HO-HCCIIeI0OBATEIBCKOM, TIPOSKTHOM U JPYTUX BUAAX JIEATEIHBHOCTH;

6) HPaBCTBEHHOE CO3HAHHE U MOBE/ICHNE Ha OCHOBE YCBOCHMUSI OOIIEUETIOBEYECKUX [IEHHOCTEH;

7) TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUN BCEH KU3HU, CO3HATEIILHOE OTHOIICHUE K
HEMPEePHIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCTICITHON MPO(ECCHOHATBFHON U 0OIIECTBEHHON JCSITeITbHOCTH;

8) acTeTHYecKOe OTHOIICHHE K MUY, BKITIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECCTBA, CIIOPTA, OOIMECTBEHHBIX OTHOIICHUH;

9) mpuHATHE W peaNM3alri0 IIEHHOCTEHW 30pOBOTO M Oe30macHOro obpasa >KM3HU, MOTPEOHOCTH B (PU3UUECKOM CaMOCOBEPIICHCTBOBAHUH,
3aHSTHSX CIIOPTHBHO-03JI0POBUTEIBLHON JIEATSIIEHOCThIO. HepuHATHE BpeIHBIX MPUBBIYCK: KYPESHHUSI, YITOTPEOJICHHUE aTKOTOJIsI, HAPKOTHUKOB;

10) OepexHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (DU3MUECKOMY M IICHXOJOTHISCKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK U
JPYTUX JIFOJICH, YMEHUE OKa3bIBATh ITEPBYIO TOMOIITb;

11) oco3nanHsIN BEIOOD Oyaymien npodeccuu;

12) chopMUPOBAHHOCTh SKOJOIMYECKOTO MBIIUICHHS, NOHMMAaHWE BIMSHHUS COLMAIBHO-PKOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE
MIPUPOJIHOM U COIIMANIBHOM cpeibl; MPUOOpPETEHHE OTbITA FKOJIOT0-HAPaBICHHON AEITEIbHOCTH.

OcHoBHOe coaep:kanue kKypca xumuu 10 kiace

Tema 1. OcHOBHBIE TeOpeTHYECKHE MOJIOKEHUS OPraHUYeCKO XUMHH.

IIpeamer opranuyeckoii xumuu. MHorooOpa3ue opraHWYECKUX coeArHEHUH. OpraHuMYecKhe BEIIeCTBA. YTIIEPOJIHBIN CKEJIET MOJICKYI
OpraHMYECKUX BEIIECTB. YTIIepoI-yriiepoaHbie cBsi3u. CoeMHEHNs HACHIIIEHHbIE U HeHAchIeHHbIe. KpaTHbie cBsI3U. AIIMKINYECKHE U LIUKINYECKUE
coenuHeHUs. Mosekynbl ¢ pa3BEeTBIEHHBIM W HEPa3BETBIEHHBIM  cKeleToM. @DyHKUMOHANbHbIE rpynnbl. MOHOGYHKIIMOHAIbHBIE,
oM yHKIIMOHAIbHBIE U TeTepOPYHKIIMOHAIbHbBIE COeMHEeHMsL. Teopus cTpoeHus opraHnueckux coequHennii A.M. bytieposa. M3omMepsl.

XHMHYeCKHE CBS3H B MOJIEKYJ1aX OPraHUMYecKHuX coequHeHMii. ['ubpuauzanus opoutaneil. o- CBA3b U T-CBs3b. [lepBUUHBII, BTOPUYHBIA,
TPETHYHBIN U YETBEPTUUHBIN aTOMBI yriepoaa. [limHa cBs3eil.

OO0mme npeacTaBjieHUs 0 PEAKIIUOHHON CITOCOOHOCTH OPraHN4YecKHuX coenrHeHuii. [loHsaTre o MexaHu3Me peakuuu. JIeMEHTapHbIN aKT.
[Ipocteie u cnoxublie peakuuu. [lepexoanoe cocrosiuue. ['OMOTUTHYECKH U TeTEPOIUTUYECKUI CIOCOOBI pa3pbiBa cBs3u. Paaukansl. Hykineodunsr u
anektpodunbl. CyOcTparbl. PeareHThl. DNEKTPOHHOJOHOPHBIE M DIEKTPOHOAKIENTOpPHBbIE 3aMecTuTend. MHIykTuBHBIA 3(hdexkt. MezoMepHbIN
abdext. Conpsprénnas cucrema. Knaccudukanus peakinii B OpraHn4eckoil XUMHUH: M0 pe3yabTaTy (3aMellleHne, MPUCOSANHEHNE, OTIICTICHHE); IO
W3MEHEHHUIO XUMUYECKOW MPUPO/Ibl BellecTBa (TUAPUPOBAHKE, IETHIPUPOBAHUE, THApATAIUs, JeTUApaTallNsl, TaJOreHUPOBaHUE, IETAIOTE€HUPOB aHNUE,
TUIPOTATIOTeHUPOBAHKE, ErHIpPOraloreHUpOBaHne, TuAponu3). Peeakuuu snexTpoduiabHOrO 3amenieHus. Peakuun HyKieo(pUILHOTO 3aMeIeHHS.
Peakuuu paaukanbHOTO MpucoeTnHeHus. Peakium 31eKkTpoGuabHOro nprucoequHeHus. Peaknn HykieoGUIbHOTO MPUCOSAMHEHHUS.



Hemoncmpayuu. Komiekuuy opraHM4ecKrX BEIIECTB U MaTEpUaIoB U U3JEIUNA U3 HUX. Mo e MOJIEKY OpraHUYECKUX COEIUHEHUH.
Ilpakmuueckue padomowt. 1. KoHCTpynpoBaHHME IIApOCTEPKHEBBIX MOJIEIEH MOJEKYJI OPraHMyecKux coeauHeHuid. 2. OmnpepeneHue
yriepoja, BOJOPO/a U XJIopa B OpPraHU4eCKUX COEIUHEHUSIX.

Tema 2. YrieBoaopoasl.

Aaxanbl. OO6mas Qopmyrna U TOMOJOTMYECKUH psia ankaHoB.  KauecTBEHHBI M KOJIMYECTBEHHBIH COCTaB MOJIEKYN aJKaHOB.
MexnyHapoaHass HOMEHKJIaTypa OpPraHMYeCKUX COoeAuHEHHil. M3oMeprst 1 HOMEHKIaTypa ajikaHoB. PU3MYECKHE CBOMCTBA AJIKAHOB. XHUMHUYECKHUE
CBOMCTBA QJIKAaHOB. XUMHYECKHE PEAKIUU C y4aCTUEM AQJIKAaHOB, IPOTEKAIOLIUE 0 MEXAHW3MYy PaJAMKAIbHOIO 3aMEUICHUs: TaJIOTE€HHPOBAHUE,
HutpoBanue (peakuusi KonoBanosa), neruapupoBanue. M3omepuszanus ankaHoB. Kpekunr. Katanutuyeckoe OKHCIEHHE M TOPEHUE aJKaHOB.
KonBepcust merana. Cuntes-ra3z. Yactuunoe okucieHue Mmerana. llomydeHue ankaHoB: peakmus Bropia, mekapOOKCHIMPOBAHUE COJIEH YKCYCHOU
kucnoThl, peakuus Koanoe. [Ipumenenue ankanoB. MexayHapoIHbIE KOJIbI MUIIEBBIX J0OABOK.

AJIKEHBI. O6mas QopMyna M TOMOJOTHYECKHH pAM M HOMEHKIATypa alKeHOB. SP2-TuOpumm3amus opOuTaneil aTOMOB Yriaepoja.
CrpykTypHas 1 IpOCTPAHCTBEHHAs! N30Mepus ATKEHOB. OU3HUECKHe CBOMCTBA AJIKEHOB. XMMUYECKHE CBOWCTBA AIKEHOB: PEAKIINH, IPOTEKAOIIHE 110
MEXaHU3MY EKTPO(UIBHOTO MPUCOETUHEHHS (THAPOTaJIOreHUPOBaHHE, raJlOreHUpOBaHKe, TuApaTalus, TuIpupoBaHue, neruapuposanue). [Ipasuo
MaproBuaukoBa. Kapbokarnon. KauecTBeHHass peakuusi Ha JBOWHYIO CBsI3b (peakuusi Baraepa). Ilommmepusamus ankenoB. [lommmep, mMoHOMED,
AJIEMEHTapHOE 3BEHO, CTeleHb mnojumepusanmu. OkucieHue amkeHoB. Bakep-mpoiecc. [IpombliieHHbIe U 1a00OpaTOpHBIE CHOCOOBI MOJYYEHUS
ankeHoB. [IpaBuio 3aiiueBa. [IpumeHeHue aaKkeHOB.

Aaxoauennl. OOmas ¢dopmyna ankoaueHoB. M3onupoBaHHbIE, CONPSHKEHHBIE W KyMYJIUpOBaHHbIE AWEHBI. Jlenokanmuzanus CBS3U.
Ou3nyeckue CBOWCTBA aIKOJUEHOB. XHWMHUYECKHE CBOMCTBA aJIKOJUEHOB: peakUUd MpHcOoeNuHEeHUs (TUApUpOBaHHE, TaJOTEHHUPOBAaHUE) U
noumepu3anus. PezonancHeiii tubpua. HatypanbHbIi 1 CHHTETHYECKUH Kaydyku. Bynkanuszanus. [TonmydeHne u npuMeHEHHe alKoAUeHOB. Peakmst
JleOenena.

Aaxunbl. OO6mas GopMmyna ¥ rOMOJOTHYECKUM P ankuHOB. M3omepus 1 HOMEHKJIATypa ajJKWHOB SP-ruOpuauzanus opOuTaneid aToMOB
yriepoaa. CTpyKTypHass M HPOCTPAHCTBEHHAs HM30MepUsl aNKMHOB. PU3MYECKHE CBONCTBA aJKUHOB. XHMMHMUYECKHE CBOMCTBA AJIKWHOB: PEAKILIHH,
MPOTEKAIOIIKE M0 MEXaHU3MY 3JIEKTPO(UILHOTO MPUCOETUHEHUS (THAPOTaJIOreHUPOBAHKE, TaIOTeHUPOBaHUe, TuapaTanus, Tuapuposanue). [IpaBuo
OnprekoBa. AueruneHuapl. Jlumepuszauus u TpuMmepusauus anetruieHa. OKUCIEHUE AJKMHOB INEPMAHraHATOM Kallusl B Pa3jIMYHbIX YCIOBHSIX.
[Tony4yeHnue u npUMEHEHUE AITKUHOB.

Huxnoankanpl. O0mas ¢dopMyna M TOMOJOTHYECKHM psAl IUKIOANKaHOB. M3oMepuss M HOMEHKIaTypa IMKiIoankaHoB. dusuueckue
CBOMCTBA IMKJIOAIKAHOB. XMMUYECKHE CBOWCTBA LUKIOAIKAHOB: PEAKUHUHU NPUCOCAUHEHUS K MalbIM LIMKJIAaM, PEAKIUU 3aMEICHUS] HOPMAaJIbHBIX
LUKJIOB, pEeakIUH THJIPUPOBAaHUSA M JeruapupoBaHus. llodyueHue NUKIOAIKAaHOB W3 JAWUTAJIOTCHATIKAHOB. MeauKo-OMOJIOrHYecKoe 3HaueHHUe
LUKJIOAJIKAHOB.

Apenbl. Kputepuu apomatuunoctu. Apomarudeckuit cekcreT. IlpaBuno Xrokkyns. OOmiast popmyna U roMoJIoTH4eckuit psj apeHos. Opro-,
napa- ¥ Mera-kcuioibl. duznyeckre cBoiicTBa GeH30J7a M €ro romosoroB. Peakiuu snekTpoduibHOTO 3amelieHus OeH30ja (rajJoreHHpOBaHUE,
HUTPOBAaHME, AJKWIMPOBAHHUE). T-KOMIUIEKC, O-KOMIUIEKC. Peakiuu mpHcoeIuHEeHHUs apeHoB. XHMMHUYECKHE CBOWCTBAa TOMOJIOTOB OeH30Ja.



OpueHTaHThl MEpBOro U BTOPOro psna. KoHIeHCMpOBaHHbIE M HEKOHACHCHPOBAHHBIE apoMaTHYecKkue coeauHeHud. [lomyyeHue u npumMeHeHHe
apeHOB.

IIpupoanbie HCTOUHMKH YriieBoA0opoaAoB. [Ipupoansiii ra3. Hedrto. [lepepaborka Hedru. [eronammonHas ctoikocts 6eH3nHa. OKTaHOBOE
yrcino. Pupopmunr. [Ipumenenne HedrenpoykToB. Buasl TBepa0To TOTUIMBA.

Ianoren3zamMeiénnbie yriaeBoaopoabl. O0mas xapakrepuctuka. OU3nN4ecKue CBOMCTBA. XUMHYECKHE CBOWCTBA TraJION€HAIKAHOB (peaKInu
3aMelleHusl ¥ OTLIeIUIeHUs). XUMHUYECKUEe CBOMCTBA rajlareHaJIKeHOB (peaKlMM 3aMelleHus, MPUCOeTUHEHHs, ToJMMepu3annn). B3anmuoe BiusHue
aTOMOB B MOJIEKyJIaX TaJIOr€H3aMellEHHbIX YrIeBOJA0poAOB. [IpoayKTsl MOIMMEpPU3allUU rajJoreH3aMeIlEHHbBIX YIIeBOA0POIOB: HOJUBUHUIXJIOPHI,
XJIOPOIIPEHOBBIN KaydyK, MOJIUTETPaPTOPITUIIEH.

Jemoncmpayuu. ArperaTHo€ COCTOSIHHE aJKaHOB B 3aBUCUMOCTH OT MOJIEKYJIIpHOUM Macchl (OyTtaH, rekcad, napaguH). HecmemmuBaemMocTh
reKkcaHa ¢ BOJOM, cpaBHEHHUE IJIOTHOCTH TekcaHa W Bojbl. PacTBopeHue napaduna B rekcane. PacTBopumocTh B rekcane Opoma M IepMaHraHara
kanusi. bpoMupoBanue ankaHoB. PagukanbHoe OpoMHUpOBaHKE TOJTyOIa.

Jlabopamopuvte onvimui. 1. Tloctpoenue mojmeneit Momekyn ankaHoB. 2. Iloctpoenme mopeneld Moiiekyn ankeHoB. 3. CpaBHeHHe
CIIOCOOHOCTH K OKHMCIIEHUIO alKaHOB W ankeHOB. 4. CpaBHeHHE CIOCOOHOCTH K OpOMHUPOBAaHUIO MPHU OOBIYHBIX YCIOBUSX aJKAaHOB M aJIKEHOB. 5.
JleiicTBHE MepMaHTaHaTa Kajaus Ha OEH30JT ¥ TOIYOJI.

Ilpaxmuueckas padoma 3. IloiydeHue 3TUIICHA U ONBITHI C HUM.

Tema 3. Kucsiopoacoaep:kamue opranneckue coeJuHEeHUsI.

Cruptbl. CocraB cimptoB. Knaccudukarus 1 HOMeHKIIaTypa ciupToB. OU3HUECKHE CBOMCTBA CIIUPTOB. MEXMOJIEKYJISIpPHBIE BOJIOPOTHBIC
CBSI3M M UX BIIMSHUE HAa (PU3UUYECKHE CBOWCTBA CIMPTOB. XUMUYECKUE CBOMCTBA: B3aUMOACHCTBHE CO IIEIOUYHBIMHU METAJUIAMHU, TAJIOT€HOBOIOPOJAMH,
BHYTPU U MEXKMOJICKYJISIpHAsl JeTUIpaTanus, peakuus srepudukanuu, okucienue. [Ipocteie u crnoxnsie 3¢upbl. HoMeHnkiaTypa mpocTeix 3¢upoB.
KommnekcoobpazoBanre MHOT0aTOMHBIX ciupToB. KauecTBeHHas peakiivs Ha MHOTOaToOMHbIe cUpThI. [lomyueHue u npuMeHeHne CIupToB.

®enoabl. Knaccudukanus u HoMeHkIaTypa denonoB. dusuueckue cBoicTBa ¢eHosa. BlaumHoe BiIusHHE aTOMOB B MoOJsieKyie (eHona.
XUMHYEeCKHEe CBOWCTBA (B3aMMOJEUCTBUE CO IIEIOYHBIMU METAJUIAMH U CO LIeJI0YaMU, OpOMHpOBaHHE, HUTPOBAHUE, OKHUCICHHUE, THAPUPOBAHUE).
OOpa3oBaHHe KOMIUIEKCHBIX coenuHeHuit ¢ xmopuaom sxene3a(lll) — kadectBennas peaknuss Ha (eHosbl. CpaBHEHHE XMMHYECKHX CBOMCTB
OJIHOATOMHBIX cIUpTOB U Penona. [lonyyenre u npumenenue ¢peHonoB. bakrepunuanas akTHBHOCTh (PEHOJIOB.

Aabaeruabl U KeroHbl. KapOouuibHble coenuHeHus. HoMmeHkinaTypa M u30Mepusl albJerHI0B M KETOHOB. (Du3nyeckue CBOMCTBA.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHE KapOOHWIbHOW rpymmbl. CTpoeHHE MOJEKyd aibAeTHUAOB. XHMHUYECKHE CBOICTBA: pEaKINH
HYKJICO(UIBHOTO MPUCOEeTUHEHUS (TUapaTaus, MIPUCOSAMHEHNE K albJeri1aM CIIUPTOB, TUAPOCYIb(HUTA HATPUS, IIHAHOBOJOPO/Ia), BOCCTAHOBJICHUE
anbJETUIOB M KETOHOB, OKHUCJIEHHE albJETUIOB, MoJIuMepu3auus U nonukonaeHcanus. llomyaneranu. Aneranu. KauecTBeHHble peakuuu Ha
anpaerupl: ¢ ruapokcuaoM Meau(ll), ¢ aMmMuadHbIM pacTBOPOM OKcHIa cepedpa, ¢ PyKCHHCEPHUCTOM KUCioToi. [losyueHne anbIeruioB U KETOHOB.
[IpumeHeHne aabAeTHA0B U KETOHOB. AHTHCENITUYECKOE JecTBHE (popMalibaerua.

KapGoHoBble KMCI0TBI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBbHOU rpynmbl. CTpoeHHE MOJEKYT KapOOHOBBIX KHCIIOT.
I'omonornueckue psapl U oomue GopMyasl KapOOHOBBIX KUCIOT. DU3NYECKHE CBOWCTBA KApOOHOBBIX KHCIOT. XUMHUYECKHUE CBOMCTBA MPEEIbHBIX



OJIHOOCHOBHBIX ~KHCJIOT: peaknuu HYKICO(PUIBHOTO 3aMEIICHUs, KHUCIOTHBIE CBOMCTBa. MexaHu3Mm peakiuii srepudukamun. Cuna
raJloreH3aMenI¢HHbIX KapOOHOBBIX KHUCIOT. OCOOCHHOCTh XMMHYECKHMX CBOWCTB MYpPaBBMHOW KHCIOTH. OCOOCHHOCTH XHUMHYECKHX CBOWCTB
MPEIeNbHBIX IBYXOCHOBHBIX, HEMPEACTbHBIX OJTHOOCHOBHBIX, aPOMATHUECKUX KapOOHOBBIX KUCIOT. [lomydeHne kapOOHOBBIX KHCIOT. Baxknelmme
MPECTaBUTENN KapOOHOBBIX KHCIIOT: MypaBbUHAs, YKCYCHas 1 OeH301Has. MeInKo-OH0IOTHIeCKOe 3HAYCHHE U PUMEHEHHE KapOOHOBBIX KUCIIOT.

DYHKIHOHA/IbHBIE MPOU3BOAHbIE KAPOOHOBBIX KHCJIOT. Croxubie 3¢dupnl. [NamoreHanrumpuasl. AmMunbl. AHTUapuisl. THodUPHL
[Tonyuenue xnopaHruapunoB. PeakimoHHas cOCOOHOCTh (PYHKIMOHAIBHBIX IMPOU3BOJHBIX KapOOHOBBIX KUCIOT. KUCIOTHBIA THIPOIU3 CIOKHBIX
a¢upos. lllenounolt ruapon3 CloKHBIX 3PUPOB — OMbUICHHE. [I[puMeHeHre U MeTMKO-0NO0IOrHYeCKOe 3HaUYECHUE TTPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.

Jemoncmpayuu. Peakiys M30NpONMIOBOrO cnupTa ¢ XjopoBogopojoMm. lllapocTepikHeBble MOAETN MOJIEKYJ albJETHI0B U KETOHOB.
OO6pazoBaHue OmypeTa IpH pa3ioKEHUHU MOUECBUHBI.

Jlabopamopnwie onvimel. 6. IlocTpoeHrE MOJENEN MOJEKYIT HU30MEPHBIX CIHPTOB. 7. PacTBOPMMOCTH pa3iIMYHBIX CIHPTOB B BOJE. 8.
Oxwucnenue mpomanHona-1 u mpomanona-2. 9. Peakinus wykneodwibHOro 3amemnieHus cnuprta. 10. Okucienue crnmpra auxpomMarom kamwms. 11.
Nonodopmuas peaknus. 12. B3aumopaeiicTBie MHOTOATOMHBIX crniuptoB ¢ ruapokcuaom memu (I1). 13. OOHapyxeHHe TIHKOJIBHOTO (parMeHTa B
rurepune. 14. PacTBOpUMOCTh M KHCIIOTHO-OCHOBHBIE CBOMCTBA (peHomna. 15. bpomupoBanue ¢enona. 16. Oxucnenne denosnon. 17. KauectBennas
peakius Ha (enonbl. 18. Peakims «cepeOpsiHoro 3epkanay. 19. Oxucnenue ambaerunoB ruapokcugom meau (11). 20. IucnpornopriioHupoBaHue
dbopmanpaeruna. 21. KauectBeHHas peakius Ha aabaeruabl ¢ pykcuHcepHUCTOM KucnoToi. 22. MomodopmHas peakmus Ha anetoH. 23. [Toctpoenue
MOJIEJIeH MOJIEKYJT U30MEPHBIX KapOOHOBBIX KUCJIOT U CIOXKHBIX 3(pupoB. 24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KHCIIOT M UX COJIEH B Boje. 25.
KucnortHeie cBolicTBa YKCYCHOM KHCIOTHI. 26. Peakmus srepudukanuu. 27. OOHapy)KeHHE YKCYCHOW KHCJIOTHI (Ka4yeCTBEHHAs peakiys Ha alerart-
noH). 28. CpaBHEHHE CIIOCOOHOCTH K OKHCIICHUIO MYPaBbUHOM, IIaBEJICBON U YKCYCHOM KUCTOT. 29. KaduecTBeHHas peakiiusl Ha MIaBeJICBYIO KUCIOTY.
30. IMuapomm3 aumetmindopamuaa. 31. I'maponus modeBunbl. 32. OCHOBHBIE cBOWCTBa MOoueBHHBI. 33. JlesamupoBanue moueBWHBL 34. ['mmposms
JTHIIAleTaTa.

Ilpakmuueckue pabomer:. 4. Penienue skcrniepuMeHTaNbHBIX 3aaad 1o Teme «Cruptbl. Denonbl. Anpaeruanl. Kertonsl.» 5. Ilomyuenue
YKCYCHOM KHUCJIOTBI U U3y4Y€HUE €€ CBOMCTB.

Tema 4. A3orconep:xaniue opranudeckue coequHenns. ['erepopyHKInoOHAIbLHBIE COCIUHECHUS.

Amunbl. Obmas gopmyna amuHoB. Homenknatypa amuuoa. [lepBuuHble, BTOpUYHBIE, TpETHYHbIE aMUHBL. DuU3HUecKHe M XUMHYECKHE
cBoiictBa amuHOB. AHUIMH. OcHOBHbIE cBoWcTBa aMuHOB. Cuia aMHHOB M HUTpocoeauHeHuil. HykneodunbHble CBOICTBA aMHHOB.
JlesamunupoBanue. Peakius OpomMupoBaHUS aHWIMHA. Peakiusi 3neKTpoHIBHOTO 3aMElIeHHs M0 apoMaTHYecKOMY KOJblly. Peakiusi ropeHus
amuHOB. Okucnenue anunuHa. [lonyuenue amunoB. Peakuus 3ununa. [Ipumenenre u Mennko-0MoI0THYECKOE 3HaYCHIE AMUHOB. bHOTeHHbIe aMUHBI.

Ietepouukiaunyeckue coequHenus. KapOoukinueckue W TeTepOLMKINYECKUEe coenuHeHus. Kucrnopoacoaepxamiye reTeponnKiInyecKue
coenmuHeHUs. A30TcoepXkaliue TreTepolukiabl. @Ou3ndeckue W XUMUYECKHE CBOMCTBa mHpuAnHA © nuppoia. OOmas xapakTepucTHKa
TeTepOLMKIMYECKUX COSAMHEHUH ¢ IByMs U Oosee rerepoatomamu. [Tupumuaun. [lypun. [IpuMeHeHne reTepouuKIndecKiuX COeTMHEHU.

I'etepodyHkuuoHanbHble  coequHeHusl. [IpUHIMIBI ~ HOMEHKJIATYphl — TeTepO(PYHKIMOHAIBHBIX  COCAMHEHUH. AMUHOCIHPTHI
I'mapoKCcUKETOHBI U TUIPOKCUATBACTU IB. AMUHOKUCIOTHL. [IpoTenHOreHHblE aMUHOKHUCIIOTHL. PEHOIOKUCIOTHL. [ MIPOKCUKHUCIOTHI U OKCOKUCIIOTHI.



uxn KpeOca. Accumerpuunsiii atom yriepoaa. Onrtudeckas nzomepus. JHaHTHOMEPHI. [Ipoekmu dumiepa. [Ipumenenue rerepodyHKIMOHATHHBIX
COCIMHECHUM.

Jemoncmpayuu. PacTBOpUMOCTh 1 OCHOBHBIE CBOMCTBaA nupuarHa. KoMiiekcooOpa3oBaHue MUpUIHHA.

Jlabopamopusie onvimot. 35. PacTBOPUMOCTh U KHUCIOTHO-OCHOBHBIE CBOMCTBa aHuiuHa. 36. Okwucienue anunuHa. 37. BpomupoBanue
aHWINHA.

Tema 5. XuMust npUpoOAHBIX COCUHEHUM.

Kupbl. OOmast xapakrepuctuka xupoB. Jlunuapl. KucnotHelii cocta xupoB. [lonrHeHaChIIEHHbIE W HACHIIIEHHbIE JKUPHBIE KHCIOTBHI.
®u3nyYeCcKre CBOMCTBA KMPOB. PacTUTENbHBIE U )KUBOTHBIE KHUPBI. JIUTOpoTenHBI. XMMUYECKHE CBOMCTBA KUPOB. | MAPOIU3 U OMBUICHUE KUPOB.
[IpumeHeHue Kupos.

®ochoannuabl KiaeTouHbIXx MemOpaH. [loBepxHocTHo-akTuBHBIE BemiectBa (ITAB). T'muuepodochomunuasr (dhochaTuanuiacepuHsl).
Chunrodochomunuasr. Chunromuenunsl. JKUAKOCTHO-MO3aUIHAS MOJIETh CTPOCHUS OMOJIOTHIECKUX MEMOpaH.

Yraesoabl. O6mas dopmymna yriaeBonoB. Knaccudukamus yriaeBomoB. buomonmumepsl. MoHocazapunabl. ['okosa, ¢pykrosa, pubo3sa,
nezokcupudoza. Crepeonsomepusi MoHocaxapuaoB. @opmynel @umiepa. OOpa3oBanue MUKINYECKUX (opMm MoHocaxapuaoB. Dopmynsl Xeyopca.
XUMHYECKHE CBOMCTBA MOHOCaxapuaoB (KomiuiekcooOpasoBanue ¢ uoHamu wmead (1), oOpasoBaHme CIOXKHBIX 3(PHPOB, BOCCTAHOBIICHHE 0
MHOTOATOMHBIX CITUPTOB, OKHUCJICHUE 0 KHUCIIOT, OKHCIICHHE MOHOCAXapUIOB C JACCTPYKIIMEH YriepoJaHOH 1ienu, oopazoBanue riauko3uioB). ATD u
AJ1®. bpoxenue (CUPTOBOE, MOJIOYHOKHUCIIOE, MaclsiHOKKCHIOE). [IpeBpaiienue ritoko3bl B opraHuisMe (TIUKOJIU3, TIUKOTeHe3, MeHTo(ochaTHbI i
nyTh). [Ipumenenne MoHocaxapuaoB. OOmias xapakrepucTuka aucaxapuaoB. CtpoeHue amcaxapuioB. Aneranu. ['nmukosumsbeie cBs3u. Caxaposa.
Manbro3a. Jlakro3za. BoccranaBnuBammpe u HE BOCCTaHaBIMBAromue aucaxapuabl. [wunponus aucaxapunoB. OOmias XapaKTepUCTHKA
noiucaxapuaoB. [lomu-D-rimtokonupanossl.  ['omomonucaxapuapl. Awmuino3a. AmwionektuH. Kpaxman. [mukxoren. Ilemmronosa. ['maposm3
nosnmcaxapuaoB. [lexctpuH. CroxHbie 3GuphI HEJUTI0JI03bI C YKCYCHOHM U a30THO kucioTamu. KauecTBeHHbIE peaklMK Ha KpaxMai U LEeJUTI003Y.

AMHUHOKHCI0TBI. OOIas XapakTepuUCTUKa aMHUHOKUCIOT. buoiiornyeckoe 3HaueHUE O-aMUHOKHCIOT. He3ameHuMmble M 3aMeHUMbIE
AMUHOKHUCIIOTBl. AMHHOKHCIOTHI KaK amM(pOTEpHbIE OPraHUYeCKHe COEAUHEHHSA. XMMHUYECKHE CBONCTBA aMHMHOKHUCIOT (pEakUuu C KUCIOTaMH H
miesioyaMy, peakuuu dSTepudukanuu M Ae3aMHUHHPOBAHUS, JCKapOOKCHIMpPOBaHWE M TpaHCAaMHHHpoBaHuUE). KauecTBeHHass peaknusi Ha
aMUHOKHCIIOTH. Peakuuu aMHUHOKHCIOT, OOYCJIOBIEHHBIE JOMOJHUTEIbHBIMU (PYHKIMOHAIBHBIMU Tpymnnamu. llentugHas (amMugHas) CBS3b.
OcHOBHBIE aMUHOKHCIIOTHI, 00pasyromiue 0enku. CrocoObl moaydeHus: aMuHOKUCTOT. [Ipumenenne amuHokucnot. Kampow.

Beaku. benku kak mpupoansle OuononumMepsl (monumnentuabl). CTpykTypa OenkoBoi Mousekynbl. CBoiictBa OenkoB. ['nmoOynsipHbie u
¢ubpuispusle Oenku. KucnorHo-ocHOBHBIE cBoiicTBa OenkoB. [lenarypauus. Penatypanums. ['muaponms OenxoB. LIBeTHble peakiuu OeiKoB
(OmyperoBasi, KCaHTONIPOTEHMHOBAs, peakiust Posuist). buonornyeckue GpyHkiun 6enkos. IlpumeHeHne GenKoB.

HykiiemHoBbIe KHCI0TBI. Poilb HYKJIEMHOBBIX KHCIOT B >KusHeaesTenbHocTu opraHu3moB. JIHK. PHK. Jle3okcuprOOHYKICO3UIBI.
PubGonykneos3unsl. Hykneotunsl. HykiaenHOBbIE KUCIOTHI KakK MOJMHYKIHMOTHAbI. HykieMHOBblE OCHOBaHMSA (TUMUH, aJ€HUH, ypalWi, LUTO3MH,



ryannH). Tayromepsl. JlaktumHass wu nakramueie ¢opmbl. Dochommddupnas cBss3p. Ilepsuunas crpykrypa JHK wu PHK. Ilpuanun
KOMILJIEMEHTAPHOCTHU. [ MAroyin3 nouHykiIeoTua0B. [IpuMeHenrne HyKJIeMHOBBIX KUCIIOT.

Opranuyeckasi XMMHSI — OCHOBAa MeAMKO-OMoJiorHyeckux Hayk. Opranudeckas XuMus W QHU3HOJIOTHA. [OpMOHBI. DCTpaguod.
Tecrocrepon. Opranndeckast xumust U papmakosnorus. [lennmmmumasl. Opraandeckas xumus u Onoxumust. Hukotnnamua. HukoTuHOBast KucnoTa.
HukoTuH.

Jemoncmpayuu. I'niponn3 Kpaxmaia.

Jlabopamopnwie onvimeut. 38. OOpazoBaHMEe KaJTbIIMEBHIX COJICH HACBHIIEHHBIX BBICIINX )KUPHBIX KUCIOT. 39. OOHapy:XeHUE TBOWHOMN CBSI3U B
osienHoBoM kuciote. 40. OOHapykeHHue TBOMHBIX CBs3el B TMMOHEHe. 41. OOHapyKeHHe TITUKOJIBLHOTO (pparMeHTa B Ii1roko3e u ppykrose. 42. I[Ipoda
Tpommepa Ha MoHocaxapunsl. 43. Peakius CenuBanoBa Ha ®pykTo3y. 44. MoaenvupoBanue mporecca OMOJOTHYECKOTO OKUCICHUS TIIOKO3BL. 45.
OO6HapyxeHue TIMKOJIBHOTO (hparMeHTa B JlakTo3e M caxapose. 46. [Ipob6a Tpommepa na nucaxapuabl. 47. 'maponu3 caxapossl. 48. KauecTBeHHas
peaknms Ha Kpaxmai. 49. AmdoTepHbie cBoiicTBa o-aMUHOKHCIOT. 50. KommekcooOpazoBanue o-amuHOKUCIOT. S1. [lesamuHupoBanue o-
aMUHOKHCIIOT. 52. KauecTBeHHas peakmus Ha o-aMHUHOKHUCIOTHL. 53. KcanTonporenHoBas peakmus. 54. OOHapy)KeHHe MEpKanTo-rpynm B Oenke. 55.
buyperoBas peakuusi.

Ilpakmuueckue padomewr. 6. IlpakTuueckas pabota 1Mo TeMe «YTIeBOIbI». 7. PelieHne SKCIepUMEHTAIBHBIX 3a7ad MO Teme «XHUMUs
MPUPOAHBIX COCTMHEHUI». 8. Penenne skcnepuMeHTAIbHBIX 3a/a4.

TemaTuveckoe MIAHMPOBAHUE € Y4eTOM padoyeil MPporpaMMbl BOCIIUTAHUS

No Tema paznena Monaynb BocniutaTeabHOM mporpaMmbl «LIIKoabHBIA ypOK» Kou-Bo vacos
n/m
1 [ToBTOpEHNE OCHOBHBIX CenTsi0pnb 3
BOITPOCOB JleHb 3HaHUM.

Heopranuueckou xumun | Beepoccuniickuii OTKpbITBIN Ypok «OBX».
BxitoueHue B ypok UTpOBBIX MIPOLIEAYP, KOTOPbIE TOMOTAIOT MOAEPKaTh MOTUBALIMIO
oOyuaronuxcs K MOJy4eHHUI0 3HAaHUH.




OcHoBHBIE
TEOPETHUYECKUE
MOJIOKEHUS
OPraHU4eCKOM XUMHUH.

CeHntsaopsb
Jlenb conunapHocTy B 60pb0e C TEPPOPUIMOM.
MexayHapoaHbIi 1€Hb PaCIpOCTPAHEHUS TPAMOTHOCTH.
Henens 6e30macHOCTH 10pOKHOTO ABHIKEHUS.
OkTs0pH
100-neTrie co AHA pOXKIEHHsS akageMuka Poccuiickoil akagemMuu oOpa3zoBaHHs DpAHUEBA
[TropBss MyukaeBuya.
MexayHapoaHbIN IEHb YYUTEIS.
BcemupHsIii 1eHb MaTEMATHKHU.
MexyHapOAHbBIN A€Hb IIKOJBbHBIX OUOINOTEK.
[ToOyxnenune oOyyarommxcsi coOnoAaTh Ha YpOKe OOUIENpPUHATBIE HOPMBI TOBEAEHUS,
MpaBuiia OOIIEHUS CO CTAPUTUMHU.
BxiroueHne B ypOK HIpOBBIX HPOLEAYp, KOTOpbIE IOMOTAIOT MOJJEpkKaThb MOTHBALUIO
oOyyaromuxcs K MOJIy4eHHUIO 3HaHUM.

Yrieroaopoasl Hosiopb 28
JleHb HapOTHOTO €ANHCTBA.
MexnyHapoJHbIN I€Hb TOJEPAHTHOCTH.
Henb matepu B Poccun.
Jexkaopnb
Bcemupnsiii nenb 6opb0bl co CITH oM.
Hens HeusBectnoro Comara.
MexyHapoJHbIN J€Hb UHBAIUIOB.
Bxurouenue B ypoK UTPOBBIX MPOIIETYDP, KOTOPbIE TOMOTAIOT MOJIEP>KaTh MOTUBALIUIO
00yJaronuXxcs K MOJTyYCHUIO 3HAaHUH.
[IpumeHeHre Ha ypoKe HHTEPAKTUBHBIX (opM paboThl ¢ OOYYaIOMIMMUCS:; ITUCKYCCHIA,
KOTOpBIE JAl0T OOYy4YaroIIMMCS BO3MOKHOCTH MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JManora; rpynmnoBoi paboThl WM paboOThl B Mapax, KOTOPbIE ydaT 00y4aromuXcsl KOMaHIHON
paboTe 1 B3aUMOJICHCTBUIO C IPYTHUMH 00YJaIOIIMMHUCS,
Kucnopoaconepxarue SluBapnb 25
OpPraHu4eCKHe BceemupHhslii 1ens a30yka bpais.
COeIUHEHUS Jlenn moHOTO 0CcBOOOXKAeHUs JIeHuHrpasa oT Qamuctckoit 6mokasl (1944 rox).




Bxurouenue B ypok UTpOBBIX MPOLIETYP, KOTOPbIE IOMOTAIOT MOJIEPKaTh MOTUBALIUIO
oOyyaromuxcs K MOJIy4eHHUIO 3HaHU.

WunnumpoBanue M MOJIEP)KKA HCCIEIOBATEIBCKON NESITEIHbHOCTH OOYYaIOIIMXCS B paMKax
peaiv3ali UMU UHAMBUYAJIbHBIX U TPYNIIOBBIX UCCIEA0BATEIbCKUX IPOEKTOB.

deBpaiib
JIeHp pOCCHIICKOM HaYKH.
MexayHapOoaHbIN IEHb POJTHOTO S3bIKA.
Jlenp 3amuTHIKAa OTEUYECTBA.
WNHunuupoBanue U MOJAEpKKa HMCCIEI0BATEIbCKONW AESITEIbHOCTH O0YyJaroUXCsl B paMKax
pean3ali UMU UHAUBUIYAJIbHBIX U TPYINIIOBBIX UCCIEA0BATEIBCKUX TPOEKTOB.
[IpumeHenre Ha ypoke HMHTEPAaKTUBHBIX (opM paboThl ¢ OOy4arOIIMMUCS:; IJUCKYCCHH,
KOTOpbIE AT 00Yy4aromUMCS BO3MOXKHOCTh NMPHOOPECTU OMBIT BEACHHUS KOHCTPYKTHBHOTO
JManora; rpynmnoBoi paboTsl WM pabOThl B Mapax, KOTOpPbIE ydaT 00y4aromuxcs KOMaHIHON
paboTe 1 B3aUMOJCHCTBHUIO C IPYTUMHU 00YJarOIIMMUCS,
Bxurouenue B ypoK UTPOBBIX MPOLIETYP, KOTOPbIE TOMOTAIOT MOAJIEPKaTh MOTUBALIUIO
oOyuaronuxcs K MoJy4eHHI0 3HaHU.

Maprt

BceMupHblii 1eHb UIMMYHUTETA.
Bcepoccuiickuit oTKpbIThIN Ypok «OBXX» (mpuypodeHHBIH K Mpa3aHOBaHUIO BcemupHOro mHs
TPaKIaHCKOW 0OOPOHBI).
Bxurouenue B ypoK UTPOBBIX MPOLIETYP, KOTOPbIE TOMOTAIOT MOJIEPKaTh MOTUBALIHIO
oOyuaronuxcs K MoJy4eHHUI0 3HaHU.
NuunuupoBanue U MOJAEpKKa HCCIEIOBATEIBCKON AEATEIbHOCTH OOYYaroIIUXCS B paMKax
peanu3aliuyd MU UHAUBUYaIbHBIX U TPYIIOBBIX UCCIEI0BATEIBCKUX TPOCKTOB.
Bxurouenue B ypoK UTPOBBIX MPOIIETYDP, KOTOPbIE TOMOTAIOT MOJIEP>KaTh MOTUBALIHUIO
oOyuaronuxcs K MoJy4eHHUI0 3HaHU.

A3zoTocoepxalue
OpraHUYECcKue
COCIMHEHMUS.
I'etepodyHKIIMOHATIBHBIE
OpraHMYEeCcKue
COEJIMHEHMUS.

Anpeinb
Jlenb kocMOHaBTUKH. ['arapuHcknii ypok «KocMoc - 310 MbD».
Bceepoccuiickuii oTkpbIThIN ypok «OBXK» (IeHb mokapHOM 0XpaHBl).
BxiroyeHue B ypoK UTpOBBIX IIPOLIENYP, KOTOPBIE IOMOTAIOT MOAEPKATh MOTUBALIMIO
oOyyaromuxcs K MoJIydeHHUI0 3HaHU .
[IpumeHeHne Ha ypOKE MHTEPAaKTUBHBIX (opM paboThl ¢ OOYyYalOUIMMHCA:; TUCKYCCHH,
KOTOpBIE JAIOT OOYy4aromMMCsl BO3MOKHOCTh NMPHUOOPECTH ONBIT BEACHHUS KOHCTPYKTHBHOTO
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Jaiora; rpynmnoBoi paboThl WM pabOThl B Iapax, KOTOPbIE y4aT 00y4aromuXcsi KOMaHIHOM
paboTe ¥ B3aUMOJICHCTBHUIO C IPYTMMU 00y4aroIMHUCS;

BxuroueHue B ypok UTpOBBIX MPOLIETYP, KOTOPbIE IOMOTAIOT MOJIEPKaTh MOTUBALIUIO
oOyyaromuxcs K MOJIy4eHUIO 3HaHUM.

WHunuupoBanne U MOJJIEpPKKA HUCCIEN0BATENIbCKON JIEATENbHOCTH O0YdYarolUXCsl B paMKax
peayiv3allii MU UHIUBUAYAJIBHBIX U TPYNIIOBBIX UCCIIEOBATEIbCKUX MPOEKTOB.

XUMUS
COECIUHEHUM.

IIPUPOIHBIX

Maii
MexayHapoaHbIi IeHb 00pbOBI 32 TTpaBa MHBAIUIOB.
Jenb [Tobenpr coBeTckoro Hapoia B Benukoit OredectBernHoi BoiiHe 1941-1945 romos.
[IpumeHeHre Ha ypoke HHTEPAaKTUBHBIX (OpM paboThl € OOydalOUUMUCS:; TUCKYCCH,
KOTOpbIE AT O0Yy4aromMMCS BO3MOXKHOCTh NMPHOOPECTU OIBIT BEACHHS] KOHCTPYKTHBHOTO
JManora; rpynmnoBoi paboThl WM pabOThl B Mapax, KOTOpPbIe ydaT 00y4aroluXcsl KOMaHIHON
paboTe ¥ B3aUMOJIEHCTBUIO C APYTUMHU 00y4JaroIIMMUCS;
Bxurouenue B ypok UTPOBBIX MPOLIETYP, KOTOPbIE TOMOTAIOT MOJIEP>KAaTh MOTHUBALIUIO
oOyuaronuxcs K MoJy4eHHUIO 3HaHU.
WNHunuupoBanrue U MOJ/IepKKa HCCIENOBATENIbCKON JIEATEIbHOCTH 00YydJaloluXcsi B paMKax
pean3alyi UMUA UHAUBUIYAJIbHBIX U TPYNIOBBIX UCCIEA0BATEIBCKUX MPOEKTOB.
[ToGyxnenne oOydvarommxcsi coOMogaTh Ha YypOKe OOIIETIPUHATHIE HOPMBI TOBEICHUS,
npaBuiia OOIIEHHSI CO CTAPIIUMHU.
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[ToBTOpEeHUE

Maii
MexyHapoHbIi JIeHb 0OpbOBI 3a TTpaBa MHBAIUIOB.
Jensb [ToGenpr coBeTckoro Hapoaa B Benukoit OteuectBerHoi BoitHe 1941-1945 ronos.
[IpuMeHeHre Ha YpPOKE HWHTEPAKTHBHBIX (opM paboThl ¢ OOydYaIOMIUMMCS:;, IHUCKYCCHH,
KOTOpBIE JAlOT OOY4YaoIMMCS BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JManora; rpynmnoBoi paboThl Wi pabOThl B Mapax, KOTOPbIE ydaT 00y4aromuXcsl KOMaHIHON
paboTe 1 B3aUMO/ICHCTBHUIO C APYTHUMH 00y4JaroIIMMUCS;




Kanennapno-TeMaTn'{ecxoe IJIAHUPOBAHUE

Ne Paznen Tema ypoxka [Jara npoBeneHus
ITo nnany ITo dakry
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB
HEOpPraHMYeCcKON XUMHUU - 34.
1/1 [IpaBuna TexHuKH Oe30MacHOCTH B KaOuHeTe xumuH. [lepnonnueckuii 3akon | 03.09
n ITICXD (mepuoauueckas cucreMa XuMmudeckux oiementos) J[. W.
MemnienieeBa B CBETE TCOPHH CTPOSHUST aTOMOB.
212 Peaxrinn monnoro oomena. OBP. 05.09
3/3 BxoaHasi KOHTPOJILHAs padora. 06.09
OcCHOBHBIE TEOPETUYECKHUE
MOJIOKEHHSI OPraHWYECKOH XUMHUH —
8u
1/4 MHoroo6pa3ue opraHu4eCKUX COCTMHCHHM. 10.09
2/5 Teopus ctpoeHust opraHuvdeckux coequnenuii A.M. bytieposa. 12.09
3/6 XUMUYECKUE CBSI3U B MOJIEKYJIaX OPTaHUYECKUX COCIMHEHUI. 13.09
af7 XVMUYECKHUE CBSI3U B MOJIEKYJIaX OPTaHUYECKUX COCIMHEHUI. 17.09
5/8 OO01re mpeacTaBiIeHNs O PeaKIIMOHHONW CIOCOOHOCTH OPTaHUYEeCKIX 19.09
COEIMHEHUH. DIEeKTPOHHbIE (P (PEKTHI.
6/9 Knaccugukarnus peakiuii B opraHu4ecKoi XuMHH. 20.09




7/10 Pemrenue 3amau. 24.09
8/11 KontponsHas padota Nel "OCHOBHBIE TEOPETHUECKHUE MTOJIOKEHUS 26.09
OpraHu4yeckou XumMuu'"
YrieBogoposl — 28 4
1/12 Ankanel. O0IIas XapakKTepUCTHKA W (PU3UICCKIEC CBOHCTBRA. 27.09
2/13 MertaH - epBbIi IpeICTaBUTENh aJIKaHOB. XuUMU4eckue cBoiictBa Mmeranau | 01.10
€0 TOMOJIOTOB.
3/14 [Tomy4yeHne 1 MpUMEHEHUE aTKAHOB. 03.10
4/15 Ankensl. O01as XxapakTepuCcTUKa U (PU3NYECKIEe CBONCTBA. 04.10
5/16 XUMHYECKHE CBOMCTBA aIKEHOB. 08.10
6/17 [TonydyeHue u mpuMEHEHNE ATKEHOB. 10.10
7/18 [IpakTrueckas padota Nel: "[losydeHue 3TuiIeHa U ero cBoicTa" 11.10
8/19 Anxanuenbl. O01mast XxapakTepuCcTHKa U (pu3nyecKrue CBOMCTBA. 15.10
9/20 XUMHUYECKHE CBOMCTBA AJIKAAUEHOB. 17.10
10/21 [Tonydenue u npUMeHeHUE allKaJueHOB. 18.10
11/22 Anxunbl. O0Ias xapakTepucTUKa U (PU3NYECKHe CBOKCTBA. 22.10
12/23 XUMHUYECKUE CBOMCTBA ATKUHOB. 24.10
13/24 [Tomyuenue u npUMeHEHNE ATKUHOB. 25.10




14/25 Huknoankanel. O0mas XxapakTepucTHKa U (pr3nyecKre CBOMCTBA. 07.11
15/26 XVMHUYECKUE CBOMCTBA ITUKIIOATKAHOB. 08.11
16/27 [Toydenue u MeTMKO-OMOJIOTUYIECKOE 3HAYCHHE IIUKIIOATKAHOB. 12.11
17/28 Pemenue 3anau no teme "[IpenenbHble U HETIPEAETbHBIE YIIIEBOIOPOIBI". 14.11
18/29 Crpoenne u pU3NIECKHEe CBOKWCTBA OCH30JI1a M €70 TOMOJIOTOB. 15.11
19/30 XUMHUYECKHE CBOMCTBa OEH30Ia. 19.11
20/31 XVMHYECKUE CBOMCTBA TOMOJIOTOB OCH30J1a. 21.11
21/32 Peakmuu 31eKTpoGHIBHOTO 3aMeIeHUS IPOM3BOIHBIX OCH30J1a. 22.11
22/33 [Tonydyenue u mpuMeHeHre OCH30JIa U IPYTUX apOMaTHIECKUX coenuHennid. | 26.11
23/34 [IpupoaHbIe ICTOYHUKH YTIIEBOIOPOOB. [Ipupoaublii ra3 u qpyrue 28.11
roproune razel. Hedb.
24/35 TBEpaoe TOILIHBO. 29.11
25/36 OO6mras XxapakTepucTuKa U (PU3NYECKUE CBOMCTBA rajJoTreH3aMeEHHBIX 03.12
YIJIEBOZOPOIOB.
26/37 XHWMHUYECKUE CBOMCTBA U TPUMEHEHHUE TAJIOTeH3aMEIIEHHBIX 05.12
YIJIEBOJOPOIOB.
27/38 Pemenue 3anau no teme "Yraesomopoast"”. 06.12
28/39 KonTtponeHast padota Ne2 "YrieBongopoas!". 10.12

KI/ICJ'IOpOI[COI[Cp)KaIJ_II/IC




OpraHUYECKUE COCTUHEHUS — 25 U

1/40 Crupter. O0miast XapakTepuCTHKA U (PU3NIECKHE CBOKCTBA. 12.12
2/41 XUMHUYECKUE CBOMCTBA CIIUPTOB. 13.12
3142 [TomryyeHne 1 MpUMEHEHUE CITUPTOB. 17.12
4/43 [Ipaktuueckast padota Ne2: "CpoiicTBa ciupTOB". 19.12
5/44 OO01as xapakTepucTuka U (pu3nueckrue CBOMCTBa eHoma. 20.12
6/45 XuMuyeckue cBoicTBa (heHona. 24.12
7146 CpaBHEeHHE XUMUYECKIX CBOMCTB OJTHOATOMHBIX CIIUPTOB U (heHoJIa. 26.12
8/47 [Tonydyenue u npumeHeHue GpeHona. 27.12
9/48 [TpakTrueckas padota Ne3 "CpoticTBa deHoMa". 09.01
10/49 Anbaerunbl 1 KeToHbl. OOIIas XapakKTeprucTUKa U (U3HYECKHE CBOMCTBRA. 10.01
11/50 XUMHYECKHE CBOMCTBA AJILIETUI0B U KETOHOB. 14.01
12/51 [Tonydyenue u mpuMeHeHNE albACTU/IIB U KETOHOB. 16.01
13/52 [IpakTuueckas paborta Ned "XapakTepHble CBOMCTBA albACTHI0B U 17.01
KETOHOB'".
14/53 OO1as xapakTepucTuka, pa3Hooopasue u (pru3nuecKue CBOMCcTBa 21.01
KapOOHOBBIX KHCIIOT.
15/54 XUMHYECKUE CBOMCTBA MPEIETbHBIX OJTHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT. 23.01




16/55 XUMHUYECKUE CBOMCTBA MIPENIEIbHBIX IBYXOCHOBHBIX KAPOOHOBBIX KUCIIOT. 24.01
17/56 XUMHUYECKUE CBOMCTBA HEMPEACTbHBIX OTHOOCHOBHBIX KapOOHOBBIX KucioT. | 28.01
18/57 XUMHYECKUE CBOMCTBA apOMaTHUYECKUX KapOOHOBBIX KHCIIOT. 30.01
19/58 [Tonyuenue, mpuMeHEHNE ¥ METUKO-OHOIOTHUecKoe 3HaYeHne kapoornoeix | 31.01
KHCJIOT.
20/59 OOmiast xapakTepuCcTUKa U (PU3NIECKHE CBOWCTBA MTPOU3BOIHBIX 04.02
KapOOHOBBIX KUCJIOT.
21/60 XUMHYECKHE CBOMCTBA MTPOU3BOIHBIX KAPOOHOBBIX KHUCIOT. 06.02
22/61 [IpuMeHeHne u MeTUKO-0NOJIOTHYECKOE 3HAYCHHUE MPOU3BOTHBIX 07.02
KapOOHOBBIX KHCIIOT.
23/62 [Tpaktrueckas padota Ne5 "XapakTepHbie cBOWicTBa KapOOHOBBIX KucioT U1 | 11.02
WX TIPOU3BOJIHBIX".
24/63 Pemenne 3agau o teme "Kucnopopcoaepikaiiyue opraHu4ecKue 13.02
coequHeHus".
25/64 Kontponsnas padora Ne3 "Kucnopoacoaepxaiine opraHudecKkue 14.02
coequHeHus".
A3zoTcoaepxaiue OpraHuyYecKue
COEIMHEHHUSI.
I'etepodyHKIIMOHATIBHBIE
OpraHu4eckue coeuHeHust — 15 u
1/65 OOm1ast XxapakTepuCTUKa U (U3NYECKUE CBOWCTBA alM(PaTHIECKUX U 18.02

ApOMATUYCCKUX aMHUHOB.




2/66 XVMHUYECKUE CBOMCTBA aMUHOB. 20.02
3/67 [Tonydenue, mpuMeHEHUE ¥ METUKO-OHOIOTHYECKOE 3HAUCHUE aMUHOB. 21.02
4/68 [Ipaktuyeckas padora Ne6 "XapakTepHbie CBOICTBa aMHUHOB" 25.02
5/69 OOm1ast XxapakTepUCTHKA TETEPOLMKINUECKIX coeanHeHni. CTpoeHue u 27.02
(u3HUecKre CBOMCTBA MUPUINHA U TIHPPOJIA.
6/70 XUMHUYECKUE CBOMCTBA MUPUIMHA U THPPOJIA. 28.02
771 OO0mmas XxapakTepUCTHKA TETEPOIUKINICSCKUX COeAMHECHM ¢ 1ByMs U Oosee | 04.03
reTepoaToMaMHu.
8/72 I'eTepodyHkmanabHBIC COSAMHEHUS ¥ TIPUHIIAITBI ©X HOMEHKJIATYPHI. 06.03
9/73 AMMHOCTIMPTHI, THAPOKCUKETOHBI U THAPOKCHAIIBICTUJIbI. 07.03
10/74 AMMHOKHCIIOTHI. 11.03
11/75 DEHOJIOKUCIIOTHI, TUAPOKCHKUCIOTH M OKCOKUCIIOTHI. 13.03
12/76 Iuxa Kpebca. 14.03
13/77 Onrtuueckas U30Mepusl. 18.03
14/78 Pemenne 3aga4 mo teme "A30TcCoAepKaIINe OPraHUIECKUE COSMHEHNUS" . 20.03
15/79 KonTtponeHast padota Ne4 "Aszorconepkamue opranuueckue coenquenus”. | 21.03
XuUMUs IPUPOIHBIX COCTUHEHUH -
1/80 XKupsl. O61as XapakTepUCTHKA, KUCIOTHBINA COCTaB U (PU3NUECKUE 03.04

CBOMCTBA.




2/81 XUMHUYECKUE CBOWCTBA U NPUMEHEHHE JKUPOB. 04.04
3/82 dochomunuIbl KIETOYHBIX MEMOpaH. 08.04
4/83 VYrneBoabl. Monocaxapubel. O011as XapakTepUCTHKA U CTEPEOU30MEPHUS. 10.04
5/84 O06pazoBaHne NUKINYECKUX (OPM MOHOCAXaAPHJIOB. 11.04
6/85 dusnyueckue, XUMUYECKHE CBOWCTBA M TPHUMEHEHHE MOHOCAXapHIOB. 15.04
7/86 [IpeBpamenue riIroKo36l B OpraHu3Me. 17.04
8/87 OO0mmas XxapaKTepUCTHKA TUCaXapUIOB. 18.04
9/88 OO0mmas xapakTeprucTHKa rmorcaxapuaos. Llemromosa. 22.04
10/89 [IpakTrueckas padota Ne7 "XapakTepHble CBOWCTBA YTIIEBOIOB" . 24.04
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