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MNOSACHUTEJIBHAS 3AIINCKA:
PaGouas mporpaMma coctaBiieHa Ha OCHOBE CJIETYIOIIMX HOPMATUBHBIX JOKYMEHTOB:
1) denepanbHOr0 TOCYIapPCTBEHHOTO O0pa30BaTENBHOTO CTAaHAApPTa CPEIHEro OOIIero
oOpa3oBanus (npuka3 MunuctepcTBa oOpa3oBanus U Hayku PO ot 17 mas 2012 r. Ne 413 "O0
yTBEpkKACHUU (DeepaTbHOr0 TOCYyIapCTBEHHOIO0 00pa30BaTeIbHOIO CTaHAAapTa CPEIHEro
obmrero o6pa3oBanus’(C TOMOJHEHUSIMU U H3MECHECHHSIMU );
2) Ilpukasa MunucrepctBa obOpasoBanusi u Hayku P® or 19 nekabps 2014 r. Ne 1598 "O6
YTBEPXKICHUH (PeiepalbHOTO TOCYAApCTBEHHOTO OOpPa30BaTENFHOIO CTaHAApTa HAYaJIbHOIO
o01rero o0pa3oBaHus 00YJIAONTUXCS C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMH 3710POBBS);
3) OcHoBHO# obOpazoBareapHOi mporpammbel (OOIT) cpearero obmiero obpazoBanus MAOY
COLI Ne 46 ¢ YUOII wu Ha ocHoBe IIpumepHOi mporpaMMbl cpeHero ooImero oopa3oBaHus
U1 00pa30oBaTeNbHBIX yupexaeHuii PO.
4) YuebHoOro 1Turana ocHOBHOTO obmiero oopazoBanus MAOY COII Ne 46 ¢ YUOII wa 2021-
2022 y4eOHnbIii TOT;
5) PaGoueli mporpammbl K Kypcy mo mocoouro: WM. B. bapseimoBa Xumwus. Metogudeckue
pexomenaanuu. Pabouune nmporpammsl. - M.: [Ipocsemienue, 2017.
IIporpamma peasnu3yercsi Ha OCHOBE Y4eOHO-MeTOJUYECKOI0 KOMILIEKTA, BKJIIOYAIOIIEro
yueonuk Xumus. 10 kmacc: yaeOHUK i1 00111e00pa3oBaTeIbHBIX OpraHU3aIMi: YIITyOJIEHHBIN
ypoBens/ C. A. Ily3akos, H. B. Mamauna, B. A. ITonkos. — M.: [IpocBemenue, 2019, koTopsIii
BXOAUT B (elepanbHbld IepeueHb YYEOHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoit denepalyu K UCIIONIB30BAHUIO B 00pa30BaTEILHOM IMPOLIECCe
B 00meo0pa3oBaTeNbHBIX  YUPEKACHHUSX, YTBEPKICHHBIM  MpHKazoM  MUHHCTEPCTBA
oOpa3zoBanusi u Hayku Poccuiickoit ®enepaunun u umeer rpud «PekoMeHI0BaHO
MunuctepctBom 00pa3oBanus U Hayku Poccuiickoit denepaunny.
VYpoBenb o0yueHust — npoduiabHbIi. Popma 00yueHHsI — O4Hasi, 10 HEOOXOJUMOCTH (B MEPHOA
HECTIOKOWHOM 3MUAEeMHOIOTHYECKONH 00CTAaHOBKH) TUCTAHIIMOHHAS.
Cornacno ®eznepanbHOMy 0a3ucHOMY ydyeOHOMY IUIaHy AJii 0Opa30BaTENbHBIX YUpEKICHUN
Poccuiickoit @eneparuu B MpUMEpPHOI MPOrpaMMe OCHOBHOTO OOIIETO 00pa30BaHus M0 XUMUU
Ha u3y4yenue npeamera B 10 kimacce Ha IpOPUILHOM YPOBHE OTBOAMTCS HE MeHee 175 yacoB u3
pacueTa 5 yacoB B HeNENI0, B TOM 4Hciae 6 4acoB OTBOAMTCSA Ha NMpakTHYeckue paboTsl. B
YCIOBUSIX BPEMEHHON peanu3alud 00pa30BaTeIbHBIX MIPOrpaMM OCHOBHOIO  0OILEro
00pa3oBaHUs C NMPUMEHEHUEM JJIEKTPOHHOTO OOyYeHHs W JAMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHI B PEXHUME CaMOM3OJISIUU JETEH ClelyeT pyKoBOjaAcTBOBaThCs IlomokeHuem 00



OopraHu3anuu o0pa30oBaTENbHOTO Mpollecca C HCHOJIB30BAHHUEM JJIEKTPOHHOTO OOYy4YeHHs U
JTUCTAaHIIMOHHBIX 00pa30BATEIBHBIX TEXHOJIOTHIA.
[Iporpamma  KOppeKTHpyeTCsl C Y4YE€TOM HWHIAMBUAYAJIBHOCTH  Kjacca, Mpearnosaraet
IuQepeHIIPOBAHHBIC 3aaHMUs.
IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O IIPEJIMETA
BoinyckHUK HA yriiy0JieHHOM YPOBHE HAYUYHUTCS:
pacKpbIBaTh HA IPUMEpaxX poJib XUMHUH B (HOPMHUPOBAHUH COBPEMEHHON HAYUYHOUN KapTHHBI MUpa
U B TMPAKTHUUYECKOW [EATEIBHOCTH YEJIOBEKAa, B3aMMOCBSI3b MEXIYy XHMHEH € JIPYTUMH
€CTEeCTBEHHBIMU HAyKaMU;
WUTIOCTPUPOBATh HA IPUMEPAX CTAHOBJICHHUE U SBOJIOIMIO OPraHUYECKON XMMHHM KaK HayKy Ha
Pa3JIMYHBIX UCTOPUUECKHUX 3TAIAX €€ Pa3BUTHUSA,
yCTaHaBIMBATh TPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXAY CTPOCHHEM AaTOMOB XHMHYECKUX
3JIEMEHTOB M MEPUOJANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKHX AJIEMEHTOB M UX COEIMHEHHI
B COOTBETCTBHHM C MOJIOKEHUEM XUMUUYECKUX JIEMEHTOB B IEPUOANYECKON CUCTEME;
AQHAJIU3UPOBATh COCTaB, CTPOCHHE W CBOMCTBA BEIIECTB, MPUMEHSS MOJIOKEHUS OCHOBHBIX
XUMHUYECKHX TEOPHUH: XMMHUYECKOrO0 CTPOEHHUsl OpraHmdyeckux coenuHeHuit A.M. byrneposna,
CTPOEHUS aTOMa, XUMUYECKON CBSA3H, JIEKTPOIUTUYECKON AUCCOUMAIMU KUCIOT U OCHOBAHHIA;
yCTaHaBIUBATh NMPUYUHHO-CIICICTBEHHBIE CBSI3U MEK/Y CBOMCTBAMH BEILECTBA U €T0 COCTABOM
U CTPOCHUEM;
NPUMEHATHh [paBUjla CUCTEMATUYECKOM MEXIYHapOJHONM HOMEHKIATyphl KakK CpeacTBa
pa3IMyueHus U UASHTU(UKAIIMN BEIIECTB 10 UX COCTABY U CTPOCHUIO;
COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (OPMYJbl HEOPraHUYECKUX M OPraHu4YecKuX
BEIIECTB KaK HoOcHUTele WHPOpMAaMU O CTPOCHHHM BEIIECTBA, €ro CBOWCTBaX W
MIPUHAJICKHOCTH K ONIPEAETIEHHOMY KJIaCCy COCIMHEHUN;
OOBSCHITH MPUPOJY U CIOCOOBI 00pa30BaHUs XMMHUYECKON CBS3M: KOBAJICEHTHOM (TOJISPHOM,
HEMOJISIPHOM), MOHHOM, METAIITMYECKOH, BOJOPOJHON — C IENBI0 OMpEACNCHUS XUMUYECKOM
aKTHBHOCTH BEIICCTB;
XapaKTepu30BaTh (PU3NYECKUE CBOWCTBA HEOPTAaHUYECKUX U OPTaHUYECKUX BEILIECTB H
YCTaHABIMBATh 3aBUCHUMOCTb (PU3MUECKHUX CBOWCTB BEIIECTB OT THIA KPHUCTAUTMYECKOMN
peleTKy;
XapaKTepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHHH XHMHUYECKUX CBOMCTB MPOCTHIX BEIECTB,
BOJOPOJHBIX COCTMHEHUM, BHICIIUX OKCHIOB U TUAPOKCHJIOB;
MPUBOAUTH TPUMEPHl XWMHUYECKUX PEAKIUH, PACKPBHIBAIOIINX XapaKTEPHbIE XUMUYECKHE
CBOMCTBa HEOPraHMYECKUX W OPraHMYECKHX BEIIECTB H3YYEHHBIX KIJIACCOB C LEIbI0 HX

I/II[CHTI/I(I)I/IKaI_[I/II/I 1 00BbICHEHHUA 00JIacTH IIPUMCHCHMU,



onpeac/siTb  MEXaHU3M pCaKuu B 3aBUCHMOCTU OT yCJIOBI/IfI MNpOBCACHUA pPCaKIUU U
MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTCKAHHS XUMUUECKUX PEaKIUil HA OCHOBE THUIA XUMHUECKOM
CBSI3U M aKTUBHOCTH PEareHTOB;

yCTaHABIIMBATh 3aBUCHMOCTh PEAKIIMOHHOH CIIOCOOHOCTH OPraHWYEeCKHX COEIAWHEHHH OT
XapakTe€pa B3aWUMHOI'O BJIIMAHHA aTOMOB B MOJICKYJIaX C MCJIBIO NPOTHO3UPOBAHUA IMPOAYKTOB
peakuuu;

YCTaHAaBJIMBATbL 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU p€akuu MU CMCHICHUA XHUMHUUYCCKOTO
paBHOBECHS OT pa3MUYHBIX (DAKTOPOB C MENBI0 ONPEACNCHUS ONTUMAIbHBIX YCIOBHIA
MPOTEKAHHS XUMUYECKHUX TPOIIECCOB;

yCTaHABJIMBAaTh TCHETUYECKYIO CBS3b MEXIY KJIaccaMd HEOPraHMYECKMX W OPraHHYeCKUX
BCIIICCTB JIsd 000CHOBaHUA HpHHHHHHaHBHOfI BO3MOXHOCTH IIOJTYYCHUSA HCOPTraHUYCCKHUX U
OpPTaHWYECKHUX COSTUHCHHM 3aIaHHOTO COCTaBa M CTPOCHUS,

HO)I6I/IpaTI) PEarcHThbl, YCJIOBUA U ONPEACIIATL MMPOAYKTHI peaKuHﬁ, IMMO3BOJIAIOIIUX PE€aIn30BaTh
7abopaTOpHbIE W TPOMBINUICHHBIE CIOCOOBI TOJYYEHUS BAXKHEUIIUX HEOPTraHWYECKUX U
OpPTaHHYECKHX BEIIECTB;

OTIPECNIATh XapakTep Cpeldbl B pe3yiabTaTe THAPOJIM3a HEOPTaHWYECKUX U OpPraHMYeCKHX
BEIIECTB M MPHUBOJUTH MPUMEPhl THIPOJIM3Aa BEUICCTB B IOBCEIHCBHOW J>KU3HU 4YEJIOBEKa,
OMOJIOTHYECKNX OOMEHHBIX mnmponeccax U MPOMBIIITICHHOCTH,

NPUBOJUTH  TNPHUMEPHl  OKUCIIUTEIbHO-BOCCTAHOBUTENIFHBIX  pEaKkIMid B MPHPOJE,
MMPOU3BOACTBCHHBIX IMPOLCCCAX U KUZHCACATCIBHOCTH OPraHU3MOB,

000CHOBBIBATH MPAKTUYCCKOC HUCIIOJB30BAHNEC HCOPIraHNMYCCKUX U OPTaHMYCCKUX BCIICCTB M UX
peakuuii B IPOMBILUIEHHOCTH U OBITY;

BEIIOJHATH XUMHUYECKUUN SKCHCPUMCHT I10 paClO3HABAHWUIO W TIOJYYCHHIO HCOPraHUYCCKUX U
OpPTaHMYECKHUX BEIIECTB, OTHOCSIIMUXCS K Pa3lIWYHBIM KJIacCaM COEIMHEHHUH, B COOTBETCTBUU C
MpaBUJIaAMH M TIpUeMaMu 0e30MacHON pabOThl ¢ XMMUYCCKHMMHU BEIECTBAMU M JIA0OPATOPHBIM
000opyI0oBaHUEM;

MPOBOJIUTH pPAcUeThl HA OCHOBE XMUMHYECKHX (OpPMYJ M YpaBHEHHH PEaKIMid: HaXOXICHHUE
MOJICKYJISIPHON (pOpPMYJIBI OPTraHMYECKOTO BEMIECTBA IO €ro IUIOTHOCTH M MAacCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB, WIM 1O MPOAYKTaM CTOPAaHHS; pacdeThl MAacCOBOW IO
(Macchl) XMMHYECKOTO COCTUHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJMUECTBa BEIIECTBA)
MPOAYKTOB PEAKIMH, €CJIM OJHO W3 BEUICCTB JAaHO B M30BITKE (MMEET MPUMECH); PACUCTHI
MacCOBOW WJIM OOBEMHOH JIOJIM BBIXOJA MPOJYKTa PEAKIMU OT TEOPETHYSCKH BO3MOXKHOTO;
pacdeThl TeTUIOBOTO 3P eKTa peakiuu; pacuyeThl 00bEMHBIX OTHOIICHHA Ta30B MPU XUMHUYECKUX
peaKkuusx; pacyeTsl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO U3

BCIICCTB JaHO B BUJC pacTBOpa € onpez[eneHHoﬁ MaccoOBOM JoJiei PACTBOPCHHOI'O BCUICCTBA,



WCIOJb30BAaTh METOJbI HAYYHOTO MO3HAHUS: aHAIM3, CHUHTE3, MOACITUPOBAHHE XUMHUYECKUX
MPOLIECCOB W SABICHUH — TPHU PEHICHHH Y4eOHO-MCCIIEeNOBATENbCKUX 33Jad IO H3YYEHHUIO
CBOICTB, CITIOCOOOB MOIYUYECHUS U PACTIO3HABAHUS OPraHUYECKHUX BEIIECTB;

BJaJeTh IMpaBWIaMH Oe30macHOro oOpalieHuss C €JIKHUMH, TOPIOYUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMH OBITOBOI XUMHH;

OCYIIECTBIISITh TOUCK XWMHUYECKOW WHQPOpMAIMM TIO0 HA3BaHUAM, HICHTU(DUKATOPAM,
CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATH XMMUYECKYI0 HH(OPMAIMIO, COACPIKALIYIOCS B
COOOILIEHNUAX CpEeACTB MaccoBO HH(popmanuu, pecypcax HMHTepHera, HaydyHO-TIOMYJSPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJNIAX BBISBICHUS OMIMOOYHBIX
CY)KJeHUU U (HOPMUPOBAHUS COOCTBEHHOM MO3UIINH;

yCTaHABIUBATh B3aMMOCBA3M MEKIY (hakTaMH U Teopuel, MPUUMHOMN U CIEACTBUEM MPHU aHAIIN3e
MPOOJIEMHBIX CUTyallMid M OOOCHOBAaHUM IPHHAMAEMBIX DPEIICHH Ha OCHOBE XUMHUYECKUX
3HAHUI;

MPEICTABIATh IMYTH PEHICHUS TJI00ATbHBIX MpPOOJEM, CTOSAMIMX TIepel YeIOBEUYECTBOM, H
NEPCIIEKTUBHBIX HAMPABICHUN PA3BUTHUS XMMUYECKMX TEXHOJIOTMH, B TOM YHCJE TEXHOJOTHM
COBPEMEHHBIX MaTE€pUAJIOB C PAa3IHYHON ()YHKIIMOHATHLHOCTHIO, BO30OHOBISIEMBIX HCTOYHUKOB
CBIPbSI, IEPEPAOOTKA U YTHIM3AIMH TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BbInyCKHHK Ha YIiIy0JIeHHOM YPOBHE MOJTYYHT BO3MOKHOCTH HAYYHThCH:

e (dopMynHpoBaTh IENb HMCCICIOBAHUSA, BBIABHTATh W TPOBEPSATH IKCIEPUMEHTAIBHO
TUIIOTE3bl O XUMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, MX
CHOCOOHOCTM BCTyHaThb B XHMHYECKHE pEaKLUH, O XapakTepe M MPOIYKTax
Pa3IMYHBIX XUMUYECKUX PEAKIIHIA;

® CaMOCTOSATEIbHO TIUIAHUPOBATH M TPOBOAUTH XHUMHUYECKHE OKCIEPUMEHTHI C
coOmrofeHreM npaBuil Oe3omacHOW pabOThl € BemlecTBaMM M J1a00paTOPHBIM
000pyI0BaHUEM;

® UHTEPHPETHPOBATH JAHHBIC O COCTABE U CTPOSHUH BEUIECTB, MOIYYCHHBIE C TIOMOIIBIO
COBPEMEHHBIX (PU3UKO-XHUMUYECKUX METOJIOB;

® ONUCHIBATH COCTOSHHWE DJIEKTPOHAa B aTOME€ HAa OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX NPEACTAaBICHUH O CTPOSHMH aToMa JJsi OOBSICHEHUS pe3y/IbTaToB
CHEKTPAJIbHOTO aHaJli3a BEIECTB;

® XapaKTepu30BaTh POJb Aa30TOCOJEPXKAIINX TeTEPOLMKINYECKUX COCTUHEHUH U
HYKJICMHOBBIX KUCIIOT KaK BKHEUIIIMX OMOJIOTUYECKH aKTUBHBIX BEIIECTB;

® [IPOTHO3UPOBATH BO3MOXKHOCTh TMPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKHI/II\/JI, JICKAIUX B OCHOBE NPHUPOAHBIX U MMPOU3BOJCTBCHHBIX ITPOLIECCOB.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA
5 4 B Hepemo, Bcero 170 u
Tema 1. OcHOBHBIE TeopeTHYECKHE MOJI0KEHNUsI OpraHuyeckoii xumuu (21uac)
[Ipenmer opranuueckoit xumuu. MHOrooOpasme oOpraHudeckux coeAnHeHuid. OpraHuueckue
BEILIECTBA. YTJIEPOIHBIN CKEJIET MOJIEKYJI OPraHUYECKUX BEIIECTB. YTIIEPOI-YIIIEPOJHBIE CBS3H.
CoenvnHeHMs HaChILIEHHBIE M HEHAchIleHHbIe. KpaTHble CBSI3U. ALMKINYECKUE U LUKINYECKUE
coeluHEHUs. Monekynabl ¢ pa3BETBICHHBIM U HEPAa3BETBICHHBIM YIJIEPOJHBIM CKEJIETOM.
@DyHKIMOHAJIbHBIE IPYIIIBL. MoHo}yHKINOHATbHBIE, O YHKIIUOHAIbHBIE u
reTepoyHKIIMOHAIBHBIE COSAUHEHUS. TeopHsi CTPOCHHsI OpraHWYECKUX coeauHeHW A. M.
byrneposa. M3omepsl.
XuMHYecKHe CBSI3M B MOJIEKYJIaX OpPraHM4YecKux coeluHeHmid. ['mOpuauszanus opOutanei.
0-CBSI3b M T-CBs3b. [lepBHUYHBIN, BTOPUYHBIM, TPETUYHBIA M YETBEPTUYHBIA aTOM YIJIEpOJa.
JnuHa cBs3u.
OO0mme mnpeacTaBjIeHUs O PeaKUHMOHHON CNOCOOHOCTH OPraHUYecKHX COeJUHEeHHIl.
[lonsatTne o MexaHM3Me peakuuu. OJIeMEeHTapHbIH akT. IIpocTele M CIOXKHBIE pEaKIUU.
[lepexomgnoe coctosinue. ['oMoNMMTHYECKMI W TETEPOIMTHUECKOM CHOCOOBI pa3phiBa CBSA3H.
Pagukanel, snektpodumibl u Hykiaeodunsl. CyOocTpaThl U peareHThl. DIEKTPOHOJOHOPHBIE U
JNIEKTPOHAKLENTOPHbIe  3amecTuTenu. MuHnyktuBHbll >dext. Me3zomepHblii 3 dekT.
Conpspkennast cuctema. Kiaccudukarnus peakii B OpraHUYeCKOW XUMHUH: O pPe3ylbTary
(peakuuu 3aMelleHus], OTIICTIEHUS, IPUCOECIUHEHMS); 0 U3MEHEHUI0 XMMMUYECKON MpUpPOIbI
OpPraHMYECKOTrO BEIIECTBA B XOJE peakuuu (TUAPUPOBAHHE, ACTUIPUPOBAHHE, THUIPATALIUSA,
JeruipaTanus, rajioreHupOBaHHUE, JeraJloreHUpOBaHKE, TUAPOTaJIOr eHUPOBAaHUE,
JeruIporajJloreHupoBaHue, rupoius). Peakuum aekTpopuiIbHOrO npucoeauHeHus. Peakuuu
ANEKTPO(OUIBHOTO  3aMEIICHHUSI. Peakuun nHyxneopunbHOro npucoeauHeHus. Peakuuu
HyKJIeo(puIbHOTO 3amenieHus. Peakiiuu paaukaabHOrO IPUCOEAMHEHUS.
JdemoncTpanun. Kouiekuuy opraHiyecKuX BEIECTB U MaT€pUaIoB M U3AENHIN U3 HUX. Moaenun
MOJIEKYJI OPTaHUYECKUX COECIUHEHUM.
IIpakTuueckne padorbl. 1. KoHCTpynpoBaHHME IIAPOCTEP)KHEBBIX MOJENIEH MOJEKYI
opranvueckux BeuiecTB. 2. OmpeneneHue BOJOpOJA, YIVIEPOAA M XJIOpa B OpPraHMYECKHX
COEJINHEHUSX.
Tema 2.¥YrieBoaopoabi (39 yacos)
Aakanpl. OOmass ¢opMmyna W TOMOJOTHYECKMM psn  andkaHoB. KaudecTBeHHBIH U
KOJIMYECTBEHHBIM COCTaB MOJIEKYJl ajJKaHOB. MeXIyHapoJHasi HOMEHKJIATypa OpraHMYECKHX

COCIUHEHUH. I/IBOMepI/IH U HOMCHKJIATYpa aJIKaHOB. ®du3nyeckue CBOMCTBA aJIKaHOB.



XUMHUECKUE pPEAKUUU C y4aCTUEM AaJKaHOB. XHWMHMUYECKHE PEAKIUU C Y4aCTUEM aJIKaHOB,
MPOTEKAIOIIME IO MEXaHW3MYy pPaJMKAIbHOTO 3aMEIIeHHUs TalOTeHUPOBAaHUE, HUTPOBAHUE
(peaxmusa Konosanosa), neruapupoBanue. M3omepuzanus ankanoB. Kpekunr. Katanutnueckoe
OKHUCJIEHUE U rprenue aikaHoB. KonBepcusi Metana. CunTe3 ra3. YacTMuHOE OKUCICHUE METaHa.
[lonyuenue ankaHoB: peakiusi Bropua, nekapOOKCHIMpOBaHUE COJIEH YKCYCHOW KHCIIOTHI,
peakmus Konwsoe. [IpuMenenne ankaHoB. MeX1yHapO HbIC KOJIbI MUIIIEBBIX T00aBOK.

Aaxenbl. OOmias ¢opmyna, TOMOJOTHYECKMH psiA U HOMEHKJIATypa ajKEHOB. sz —
rubpuamn3anus opoutaneir aromoB yriepona. CTpyKTypHass W MPOCTPAHCTBEHHAS H30MEPHS
aJKEHOB. XHWMHMUYECKHE CBOMCTBAa aJIKEHOB: pEaKIUH, MPOTEKAIOUIME MO0 MEXaHU3MY
ANEKTPOGUIBHOTO MPUCOEAUHEHUs: (TUAPOTaTIOTeHUPOBAaHUE, TaJIOreHUpOBaHHUE, TUIpaTalys,
ruapupoBanue, naeruapuposanue). I[IpaBuno MapkoBHukoBa. Kapbokatuon. KauectBennas
peakuusi Ha JABOMHYIO CBA3b — peakuus Barumepa. I[lonmummepusanusa ankeHoB. MoHoMep,
MOJIUMEP, DJIEMEHTAPHOE 3BEHO, CTEeNeHb MNoinMmepuzanuu. OKUCIeHHEe alkeHoB. Bakep —
npouecc. [IpomblienHsie U 1a60paTopHbIE CIOCOOBI MOMy4YeHHs ankeHoB. [IpaBuno 3aiiiesa.
[IpuMeHeHre aIKEHOB.

Aakaguenbl. OOmas ¢opMmyna ankaaueHoB. M3onwpoBaHHBIE, CONPSDKCHHBIE U
KyMyJUpOBaHHblEe cBA3U. Jlenokanuszamus cBsi3u. Pusznyeckue CBONCTBA  aJKaJUECHOB.
XUMUYECKHE  CBOMCTBA  allKaJMEHOB:  PEAaKIUU  MPUCOCAUWHEHUS  (THIpPHpPOBAHUE,
raJIOrTeHUPOBaHKE) U MonuMepu3aunu. PesonancHsiii rubpua. HatypaneHblil 1 CHHTETHYECKHE
kayuyku. Bynkanuszanus. [lonyuenue u npuMmeHenue ankaaueHoB. Peakuus JleGenena.
Aaxunbl. O0mas ¢opMyna ¥ TOMOJIOTUYECKMUA DSl adKUHOB. M3oMepuss u HOMEHKIIATypa
AIKUHOB. SP — THOpUAM3aIKs aTOMOB yriepoaa. duznyeckrue CBOMCTBA aTKUHOB. XUMHUYECKHUE
CBOMCTBA  alIKMHOB: PEAaKUUU JJIEKTPOPWILHOTO MPHUCOSAMHEHHUS  (TaJIOr€HHPOBAaHUE,
TUAPOTAIOTCHUPOBAHKUE, TUApaTanus, ruiapupoBanue). [IpaBuno DnbprexoBa. AlETHUICHUIBI.
Humepuzanuss u Tpumepusanus anetwieHa. OKHCICHHE AJIKWHOB MEPMAaHTaHATOM Kajus B
pa3inuHbIX ycioBusax. [lonydeHue u npuMeHeHUe alKUHOB.

Huxnoankanpl. OO6mas ¢opmyna U TOMOJOTUYECKUH psJl LUKIOANKaHOB. M3omepus u
HOMEHKJIaTypa LUKJIOAIKAaHOB. PU3MUECKUE CBOKCTBA IUKIIOATKAHOB. XHMHYECKUE CBOWCTBA
[UKJIOATIKAHOB: PEAKIIMK MPUCOSAMHEHUS K MaJIbIM IUKJIAM, PEaKIMK 3aMEIICHHs] HOPMaTbHBIX
LMKIOB, pEAaKUUMU TUJIPUPOBAHMS U JeruapupoBanus. llomydeHne UUKIOANKAaHOB U3
JUTanoreHankaHoB. Menuko — OMOIOTHYECKOe 3HAUCHUE ITUKI0ATKAHOB.

Apenbl. Kputepun apomatuuHocTu. Apomatudeckuid cekcrer. [IpaBmino Xiokkenms. OOmas
(dhopMyIia ¥ roMOJIOrH4eCKHi psasl apeHoB. OpTo-, MeTa-, mapa- Kcuiaoisl. Pu3nyeckrue cBONCTBA
OCH30JI0B W €ro TOMOJIOroB. Peaknmu  3nekTpoduiapbHOrO  3aMemieHus — OeH3ola

(FaJ'IOFeHI/IpOBaHI/Ie, HUTPOBAHUC, ELIIKI/IJ'II/IpOBaHI/IC). T-KOMILIIEKC, G-KOMIIJICKC. Peakmun



MIPUCOEIMHEHNS apeHOB. XUMHUYECKUE CBOWCTBA roMoJioroB OeH3osia. OpUeHTAaHThI NEPBOrO U
BTOporo pona. KoHaeHcupoBaHHBIE M HEKOHJECHCHUPOBAHHBIE apOMATUYECKUE COEIMHEHUS.
[lonyyenue u npuMEeHEHUE apEHOB.

IIpupoanble uHcTOYHMKH YyriaeBoaopoaoB. Ilpuponueii ras. Hedrts. IlepepaboTtka HedTH.
JleToHalMOHHAst CTOMKOCTh OeH3uHa. OxTtaHoBoe uucio. Pudopmunr. Ilpumenenue
HeTenpoayKkToB. Buasl TBEp0ro TOIIMBA.

I'anorenzamemennsie yriaeBogopoabl. OOmas xapakrepuctuka. DuU3MUECKHE CBOWCTBA.
XUMHYECKUE CBOMCTBA TaJIOT€HAIKAHOB (pEaklMM 3aMEIIEeHUs M OTIICIUIEHUs ). XUMHUYECKHE
CBOICTBA TaJIOTEHAJIKAHOB (pEaKkLnU NIPUCOEIUHEHMS, 3aMEIIEHHUS, TOJIMMepU3aLun). Bzanmuoe
BIUSHUE aTOMOB B  MOJIEKYJaX  TalOT€H3aMEUICHHBIX  YriaeBoxopoAoB.  IIpomykTsl
MOJINMEPHU3alMU TaJOT€H3aMEUICHHBIX YIJIEBOAOPOOB: MOJIMBUHWIXJIOPUI, XJIOPOIPEHOBBIN
Kay4dyK, MOJUTETPadTOPITUIICH.

JleMOHCTpalMU: arperaTHOE COCTOSHUE aJKAaHOB B 3aBUCHUMOCTH OT MOJIAPHOM Macchl (OyTaH,
rekca, napa¢us). HecMemnmBaeMocTs rekcaHa ¢ Bo10H, CpaBHEHUE MJIOTHOCTH F€KCaHa U BOJIBL.
PactBopenue mapaduna B rekcane. PacTBopuMOCTh B rekcaHe OpoMa M IepMaHIraHaTa Kajusl.
BpomupoBanue ankanoB. PaaukaibHoe OpoMHUpPOBAaHHE TOTYOIA.

JlabopaTropHubie onbiThI: 1. [locTpoenue mozenelt Monekyn ankaHoB. 2. [loctpoenue Momnekyin
ankeHoB. 3. CpaBHEHHE CHOCOOHOCTHM K OKHCIIEHUIO alKaHOB U ankeHoB. 4. CpaBHeHHE
CHOCOOHOCTH K OpOMMPOBAaHUIO NpPH OOBIYHBIX YCJIOBHUSX aJIKaHOB M ajkeHoB. 5. [lelicTBue
IepMaHraHaTa Kanaus Ha O€H30J1 U TOJIYOJ.

IIpakTyeckas padora Ne3 «[losyueHne 3THIIEHA U OIIBITHI C HUM.

Tema 3. Kucjiopoacoaep:kamue opranudeckue coeannenus (29 u)

Cnuprel. CocraB cniuptoB. Knaccudukanus u HomMeHknaTypa cnupToB. dusnyeckue cBoiicTBa
CHUPTOB. MeEXMOJIEKYIISIpHbIE BOJOPOAHBIE CBA3M U HUX BIMAHHE Ha (DU3MUYECKUE CBOMCTBA
crupToB. XHMMHMYECKHME CBOMCTBA: B3aUMOJCHCTBHME CO IIEJIOYHBIMHM METaUIaMH, C
raJIoreHOBOJIOPOJIaMH, BHYTPU- M MEXMOJIEKYJIApHas IerujpaTanus, peakius 3TepupuKai,
okucnenue. Ilpocteile u  cnoxuHble  3¢upsl.  HomeHnkmaTypa  mpocThIX — 3(UpOB.
KommiekcoobpazoBaHue MHOroaTOMHBIX cHUpTOB. KauecTBeHHas peakuus HA MHOIOATOMHbIE
cinupthl. [lonydeHre u npuMeHeHue CIIUPTOB.

®enonbl. Krnaccuduxanus u HoMeHKIarypa ¢eHosnoB. Pu3nueckue CBOUCTBA (eHoua.
B3auMHoe BIMsSHHME aTOMOB B MOJIEKyle (eHona. XUMHUYECKUEe CBOWCTBA (B3aUMOAEHCTBUE CO
LIEJIOYHBIMM ~ METaJlllJaMM M CO  LIejodyaMHd, OpOMHpOBAHHME, HHUTPOBaHHE, OKHCICHHE,
TUIPUPOBAHUE). O06pa3oBaHne KOMIUIEKCHBIX

coenunenni ¢ xmopunom xkenesa (IlI) — kadectBenHast peakims Ha QeHonbl. CpaBHEHHUE

XHUMHYECKHX CBOMCTB OJHOATOMHBIX CIIUPTOB U (bCHOJ'Ia. HOJ'Iy‘-ICHI/IC " IMPUMCHCHUC (I)eHOJ'IOB.



BbakTepuiinaHas akTHBHOCTh (DEHOIIOB.

Aabaeruabl U KeToHbl. KapOonmibpHbIe coequHenus. HomeHknaTypa u u3oMepust ajibIeruaoB
1 KeToHOB. Pu3nyecKkrue CBOMCTBA aJIbJIEIHJIOB U KETOHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
cTpoeHHe KapOOHWIBHOH rpymnmnbl. CTpOCHHE MOJEKYT albIerHa0B. XHUMHUYECKHE CBOMCTBA:
peakiuu HYKICO(pUIBHOTO MPUCOCAUHEHUS (THUApaTalus, NPUCOSAMHEHHE K ajbAeTuaaM
CIIUPTOB, TUAPOCYIb(PUTA HATPUS, [IMAHOBOJIOPOA), BOCCTAHOBJICHHE ajbJETHIOB U KETOHOB,
OKHUCJICHHE alpJeTUOB, MOJUMepu3anus | noiaukoHaeHcauus. [lomyauneranu. Aneranu.
KauecTBeHHbIE peakuuu Ha anblIeruipl: ¢ ruapokcuaoM Meau(Il), ¢ aMmmuadyHbIM pacTBOpPOM
okcuga cepebpa, ¢ (¢ykcuHCepHUCTOH KucinoTtod. IlomydeHue anpaeruioB W KETOHOB.
[IpumeHeHue anbIeruI0B U KETOHOB. AHTHCENITUYECKOE JeHCTBIE (POopMalIbIeTrua.
Kap6onoBbie kucaorbl. CTpoeHHE MOJCKYJI KapOOHOBBIX KHCJIOT. OJEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIBHOW Tpymmel. ['omMonormyeckue psapl U 00mue
dbopMynbl KapOOHOBBIX KHCIOT. Du3nyeckue CBONCTBA KapOOHOBBIX KHCIOT. XUMUYECKUE
CBOICTBa TMpeAENbHBIX OJHOOCHOBHBIX KHUCJIOT: pEaklUd HYKJICO(PUIBHOTO 3aMelIeHHUs,
KHCJIOTHBIE CBOMCTBAa. Mexanu3sM peakiuu dtepudukanuu. Cuiia TrajoreH3aMenEHHbIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTh XUMHUYECKHX CBOMCTB MYpaBbUHOW KUCIOTHL. OCOOEHHOCTH
XUMUYECKUX  CBOMCTB  MpPEACNIbHBIX JBYXOCHOBHBIX, HENPEAEJIbHBIX  OJHOOCHOBHBIX,
apoMaTH4ecKnX KapOOHOBbIX KucnoT. [lodydyeHne KapOOHOBBIX KHUCIOT. BakHelue
MpelCTaBUTENN KapOOHOBBIX KHCIOT: MypaBbUHas, yKCycHas U OeH3oiiHas. Menuko-
OMOJIOrM4eCcKOe 3HaYeHNE U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

DYHKIUOHAIbHbIE  MPOU3BOAHbIE KapOOHOBBIX  KHCJOT. Crnoxsble  3(UPHL
lanorenanrunpunbl. Amunabl.  Auruapuabl.  Tuosdupsl. IlomydeHwe XITOpaHTHAPUIOB.
PeaknrionHasi cnocoOHOCTh (PYHKIIMOHANBHBIX MMPOU3BOIHBIX KapOOHOBBIX KUCIOT. KucinoTHbIi
TUAPONN3 CIOXKHBIX d3@upoB. Illenounoil ruaponnus CrHoXHbIX 3PUPOB — OMbBUICHHE.
[IpumeHneHre u MeIUKOOMOIOTUYECKOE 3HAUEHUE MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT.
emoncmpayuu. Peakuys M30IpONMWIOBOrO crupra ¢ xjopoogoponoMm. Ilapocrep:kHeBbie
MOJIENT! MOJIEKYJ aJIbJIeTHI0B U KeTOHOB. O0pa3oBaHue OUypeTa Mpu pas3iokeHUH MOUYEBUHBI.
Jlabopamopnwvie onvimoel. 6. IlocTpoeHne Mojened MOJEKYJI HW30MEPHBIX CIOUPTOB. 7.
PactBOpuMOCTB pa3HbIX CIIUPTOB B Bojze. 8. OkuciaeHue npomnanona-1

u npomnanona-2. 9. Peakuus HykineoduiabHOro samerenus cnupta. 10. Oxucienue cnupra
muxpomaroM Kamust. 11. Monopopmuas peaxims. 12. B3auMo/eiicTBIe MHOTOATOMHBIX CITHPTOB
¢ rugpokcugom meau (I). 13. OOHapykeHHE TIHKOJIBHOIO (parMeHta B TiHIepuHe. 14.
PacTBopuMOCT, M KHCJIOTHO-OCHOBHBIE CBOMCTBa (enona. 15. bpomupoBanue denomna. 16.
Oxwucnenue ¢enonon. 17. KauectBennas peakuusi Ha ¢eHonbl. 18. Peakuus «cepeOpsiHOro

3epkana».19. Okucnenne ampaerunoB ruapokcuaomM meau (I1). 20. JucnpomnopruoHupoBaHue



¢dopmanpaeruna. 21. KauecTBeHHas peakiys Ha anbAeruibl ¢ GYKCHHCEPHUCTON KUCIOTOU. 22.
Womopopmuast peaxims Ha aumetoH. 23. IlocTpoeHme Mogeneil MOTEKYI H30MEPHBIX
KapOOHOBBIX KUCIIOT U CIOXKHBIX 3¢pupoB. 24. CpaBHEHUE PAaCTBOPUMOCTH KapOOHOBBIX KHUCIIOT
u ux coneil B Boje. 25. KucinoTHble cBOMCTBA YKCYCHOM KUCIIOTHI. 26. Peakius stepuukanum.
27. O6HapyXeHHe YKCYCHOM KHUCIOTHI (KaueCTBEHHAsl peaklus Ha aueraT-uoH). 28. CpaBHeHUe
CITOCOOHOCTH K OKHCJICHUIO MypPaBbHHOM, IIaBEJIeBOM M YKCYCHOW KHCIOT. 29. KadecTBeHHas
peakius Ha maseneByro kucnoty. 30. ['maponu3 gumerundopmamuaa. 31. 'uaponns MOYEBUHEI.
32. OcHoBHbIE cBoOWcTBa MOuYeBMHBI. 33. J[lezamuHupoBaHue MoueBHHBL. 34. I'maponus
JTHJIaLEeTaTa.
Ilpakmuueckue padomwi. 4. PenieHue SKCNEPUMEHTANBHBIX 3aday Mo Teme ««CHupThl.
®enounbl. Anpaeruasl. Ketonsy. 5. [lonydeHne yKCyCHOM KUCIOTHI M U3YYCHHE €€ CBOMCTB.»
Tema 4. Asorocopepkamme opraHmyeckue coeguHeHus. I'eTepopyHKIMOHAJIBHBIE
coequHeHus. (16 1)
Amunbl. OOmas ¢opmyna amuHoB. Homenknatypa amuuoB. IlepBuuHbBIE, BTOPHYHEIE,
TpeTUYHbIE aMUHBL. DHU3NYECKHE M XUMHUYECKHE CBOMCTBA aMHUHOB. AHWIMH. OCHOBHBIE
cBoiictBa amuHOB. CHja aMWHOB W HHTpocoeauHeHuil. HykneoduiapHble CBOHCTBa aMUHOB.
JHezamunupoBanue. Peaknus OpoMupoBaHUs aHWIWHA. Peakius 3IeKTpOPUIBHOTO 3aMeIIeHUs
0 apoMaTHUYecKoMy Kojblly. Peaknusi ropenuss amuHoB. OxucieHue anunuHa. [lomydenue
amuHOB. Peakuus 3ununa. [IpumeHeHHMe U MEIUKO-OMOJOrMYECKOE 3HAUYEHHWE AaMHHOB.
buorennsie aMUHBL.
I'eTepounkinyeckue coefnHenus. KapOonukinyeckne U reTepoOUUKINYECKUEe COCTUHEHUSI.
Kucnoponcoaepxaiue TreTepoOUUKINYECKHE COEIUHEHUs. A30TCOAEpKALIUE TE€TEPOLUKIIBI.
Oduznyeckue M XUMHUYECKHME CBOMCTBa mnHpuauHa u mnuppona. OOmas XapaKTepuCTHKA
TeTePOIMKIMYECKUX COEAMHEHUH C JByMs U Oosee rerepoatomamu. [lupumuaun. [lypum.
[IpumeHeHne reTepoLUKINYECKUX COSIUMHEHU.
I'eTepodyHknmoHaabHble coeiMHEeHHMsA. [[pUHIMIBI HOMEHKIATYpPbI reTepo(yHKIIMOHAIBHBIX
coeMHeHU. AMHMHOCIHMPTHI. ['MAPOKCHMKETOHBI U THUAPOKCHAIBIETUABL. AMUHOKHUCIOTHI.
IIporenHoreHHpIe aMUHOKUCIOTBI. DEHONOKUCTOTEL. [ MIPOKCUKUCIOTEI 1 OKCOKHUCIIOTHI. LMK
Kpebca. Acummerpudeckuii atom yraepoja. Ontudeckas uzomepusi. JHaHTHOMEPHI. [Ipoekinu
@umiepa. [Ipumenenne rerepoyHKIMOHATBHBIX COCTUHEHUH.
Hemoncmpayuu. PacTBOpUMOCTh M OCHSIBHBIE CBOMCTBa mupuauHa. KomriiekcooOpa3oBaHue
NAPUANHA.
Jlabopamopusie onvimul. 35. PacTBOPUMOCTh M KHCJIOTHO-OCHOBHBIE CBOMCTBAa aHWIWHA. 36.
Oxucnenue anunuHa. 37. bpoMupoBaHue aHWINHA.

Tema 5. Xumusi npupoaHbIX coequHeHui (45 )



Kupbl. OOmas  xapaktepuctuka kupoB. Jlumuasl.  KucloTHBIE  cocTaB  KUPOB.
[lonuHeHachIlleHHbIE U HACHIIMIEHHbIE JKUpPHBIE KUCIOTHL. Du3nueckue CBOWCTBA >KUPOB.
PacturenbHble U )KUBOTHBIE KUPHL. JIMMONPOTEHHBI. XUMHUYECKHUE CBOMCTBA )KUPOB. [ HaApOIn3 u
OMBUIEHHE KUPOB. [[puMeHeHune xupos.

®ochoaunuabl  KJIeTOUHbIX MemOpaH. [loBepxHocTHo-akTuBHBIE BemiectBa (ITAB).
I'munepodochomumnuapt (hocharundTanonamMmunbl, GochaTuIUIXOTUHBI, (OoCchaTUAUICEPUHBI).
Counrodpocdomunuapl.  ChdarHomuenunbl.  JKUAKOCTHO-MO3aWYHAsE ~ MOJEIb  CTPOEHUS
OMOJIOTUYECKIX MEeMOpaH.

Yraesoapl. OO6mas ¢opmyna yrneBogoB. Krnaccudukauus yrieBonoB. buononumepsr.
Monocaxapuasl.  ['roko3a,  ¢pykro3a, pubo3a, jae3okcupuboza.  Crepeomzomepus
MoHocaxapunoB. Dopmynsl dumepa. OO0pa3zoBaHHE NHKIMYECKUX (OPM MOHOCAXapHUIOB.
®opmyibl Xeyopca. XUMUUECKHE CBOMCTBA MOHOCAXapUIOB (KOMIUIEKCOOOpa30BaHNUE C HOHAMU
meau(ll), obOpa3zoBaHue CIOXHBIX A(PHPOB, BOCCTAHOBICHHE IO MHOTOATOMHBIX CIHPTOB,
OKHUCJICHHE [0 KHCIOT, OKHCJIEHHE MOHOCAaXapuIOB C JECTPYKUHUEH YIJIepoIHON 1emnu,
oOpazoBanue rauko3ugaoB). ATD® wu AJI®. bpoxenue (CnupTOBOE, MOJOYHOKHUCIIOE,
MacisHokucioe).  [IpeBpaieHuss  TUIIOKO3bl B opraHusme  (TJIMKOJNM3,  TJIMKOTEHE3,
nento3odocdarueiii  myte). Ilpumenenume  monocaxapumoB. OOmass — xapaKTepUCTHKA
nucaxapunoB. Ctpoenue aucaxapuaoB. Aneranu. [ nukosunnsie cBszu. Caxapoza. Marsmosa.
Jlakmo3za. BoccraHaBnuBarolue M~ HEBOCCTaHABIMBAWINWME aucaxapuabl. [‘waponus
nucaxapunoB.  OOmast  xapakrtepuctuka noaucaxapuao. [lomu-D-  rroxonupano3sbl.
l'omononucaxapuael. Amuno3a. Amunonektud. Kpaxman. I'mukoren. Llemmtonosza. I'muaponus
nonucaxapunoB. JekctpuH. CroxHble 3(UPHI LEJUTION03bl ¢ YKCYCHOM M a30THOM KHCIOTAMH.
KauecTBeHHbIe peakiiuu Ha Kpaxmall U [eJUTI0JI03Y.

AMuHoOkMca0TBI. OOlas XapakTepUCTHKa AaMHHOKMUCIOT. buonornueckoe 3HaueHue a-
aMUHOKHCIJIOT. HezaMeHnMble ¥ 3aMEHMMbIE aMUHOKHCIOTBL. AMUHOKHUCIIOTHI KaKk aM(OTepHbIe
OpraHWYECKHE COEAUHEHUs. XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (peaklUMH C KHUCIOTaMU U
IeJI0YaMHU, PEAKINH STePUPUKAIUN U IE3aMUHUPOBAHUSA, JeKapOOKCUIMPOBAHUE u
TpaHcamuHUpoBaHue). KauecTBeHHass peakiysi HA aMUHOKUCIOTHL. Peaknum amMHUHOKHCIIOT,
00YCJIOBJICHHBIE JIOTIOJTHUTEIbHBIMUA (YHKIIMOHATBHBIMU Trpynmamu. [lentunnas (aMuHas)
cBsi3b. OCHOBHbBIE aMHHOKHUCIJIOTHI, oOpasytomme Oenaku. CriocoObl MOMydeHHs aMHHOKHUCIOT.
[Ipumenenue amuHokuCHOT. KanpoH.

Bbeaxku. benku kak mnpupomseie Ouomonumepsl (monunentuasl). CTpykTypa OenKoBOM
Mosekyibl. CBolcTBa OenkoB. [oOymnsipHbie U GuOpUILIsIpHBIE OCIIKH.

KucnorHo-ocHoBHBIE cBoicTBa OenkoB. JleHarypamus. Penaryparmusi. ['maponmn3 OenkoB.

L[BeTHbIe peakiuy OenkoB (OuypeToBasi, KCAHTONPOTenHOBas, peakuus Posus). bruonornyeckue



¢ynkuuu Oenkos. [Ipumenenne 6enKkoB.

HyxkneunoBble Kucea0Thbl. POilb HYKJIEMHOBBIX KHCJIOT B JKM3HEAESTEILHOCTH OPraHHU3MOB.
He3okcupuOonyknenHosass  kucinora  ([AHK).  PuGonyknemnosass  kucinora  (PHK).
He3okcupubonykneo3uapl. Pubonykneosuasl. Hykieotuasl. HykienHOBBIE KHCIOTHI Kak
NONUHYKINOTHABL. HykienHoBble OCHOBaHMS (TUMHH, ypallii, IIUTO3HMH, aJ€HUH, T'YaHUH).
Tayromepsl, takTUMHas U JakTaMHas ¢opMbl. PochoamdupHas cBsa3b. [lepBuuHas cTpykTypa
JHK u PHK. Ilpumammn xomimemeHntapHocTH. ['maponu3 mnonuHykneotnaoB. IIpumenenue
HYKJIEMHOBBIX KHUCJIOT.

Opranuyeckass XuMHsi — OCHOBA MeJUKO-0HOJIOTMYECKHX HAYK.

Opraanueckass xumusi U ¢usznosiorusd. ['opmonsl. Octpaaunon. TecroctepoH. Opranudeckas
xumus 1 papmakosorus. [lenummunel. Opranudeckas xuMus U ouoxumus. HukotuHammu.
HuxoruHoBas kucnora. Hukotus.

Hemoncmpayuu. I'uiponus Kkpaxmaia.

Jlabopamopnovie onvimat. 38. OO6pa3oBaHUE KAIBIIMEBBIX COJICH HACKHIIICHHBIX BBICIIMX KUPHBIX
kucioT. 39. OOHapyKXeHUEe NBOWHON CBsI3M B oieMHOBOM kuciore. 40. OOHapyKeHHe JBONHBIX
cBsizeil B nmuMmoHeHe. 41. OOHapyxeHHe TIIMKOJIBHOrO (hparMeHTa B TIIIOKo3e U (ppykrose. 42.
IIpoba Tpommepa Ha Monocaxapuabl. 43. Peakmms CenuBaHoBa Ha (pykrosy. 44.
MonenupoBanue mporecca OHOJOTHYECKOrO0 OKHUCIEHUS TIoko3bl. 45, OOHapyxkeHue
TJIMKOJIBHOTO (hparMeHTa B jakTo3e M caxapose. 46. IIpoba Tpommepa Ha aucaxapunibl. 47.
I'mopomms caxaposbl. 48. KauectBeHHas peakiust Ha kpaxmai. 49. AmdorepHbIe CBOWCTBa a-
amuHokucior. 50. KommuiekcooOpasoBanue a-amuHokuciaor. S51. JlesamuHupoBaHue —a-
aMUHOKHCIIOT. 52. KauecTBeHHass peakuus Ha a-aMUHOKHMCIOTHL 53. KcanTtomporemHoBas
peakuus. 54. OGHapyxeHHue MepKanTo-Tpymn B Oenke. 55. buyperoBas peakiusi.
Ilpakmuueckue padomewl. 6. llpaxkTuueckass pabora mo Teme «YrieBoub». 7. Pemenue
SKCIIEPUMEHTANBHBIX 3a7ady 1Mo TeMe «XHUMHS MPUPOJIHBIX COequHEHMI». 8. Pemienue

OKCIICPUMCHTAJIbHBIX 3a41a4.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Komnyecr | Konr
YpoKa BO YacoOB, | poJb
Homep | Ne ypoka no OcHoBHoOe coep:kaHue 110 TeMaM OTBOJAMMBbI | HbIE
naparp no nopsij / X HA pa6o
ada NOPSIAKY Ky B CopnepixaHue ypoKoB U3y4eHue ThI
MOy TeMblI
e

OcHOBHbBIE TCOPETUIECCKUE MMOTOKCHUA OpI‘aHl/I‘leCKOﬁ XUMHUH

21 1

1 ‘ 1 ‘ 1 ‘ BBonnblii ypok. TexHuka 6€30MacHOCTH. 1




Ucrtopus pa3BUTHS OpraHMYE€CKON XUMHUH.

2 2 VYrnepoaHblii CKeNeT MOJIEKY OPraHnYecKuX
COEJIMHEHUM. 1
3 3 MHuoroo6pa3ue OpraHn4ecKuX COeIMHEHUI 1
4 4 Teopust cTpoeHrs OPraHUYECKUX COSTMHEHUI
A. M. Bytneposa.
5 5 Nzomepus. 1
6 6 CrtpoeHue 1 BaJ€HTHBIE COCTOSIHUS aToMa 1
yriepoja
7 7 ['ubpuan3anys aTOMHBIX OpOUTATIEH. 1
8 8 XUMUYECKUE CBSI3H B MOJICKYJIaX 1
OpPraHUYECKHUX COEeIMHEHHH.
9 9 QO yHKIMOHAJIBHBIE IPYIIILI B OPraHUYECKUX 1
COEJIMHEHUSX
10 10 [TpaxTrueckas padora Ne 1 1
«KoHCcTpynpoBaHue M1apocTepKHEBBIX
MojieNiel MOJIEKYJT OPraHUYECKUX
COCIUHEHUIN.
11 11 [Tpaktrueckas padota Ne 2 « OnpeneneHue 1
BOJIOPO/J1a, YIJIEpoa U XJIopa B OPraHMYECKUX
COCTUHEHUSIX)
12 12 Tunsl yacTull B OpraHMuecKoi XUMHUHU. 1
13 13 CriocoObI pa3pbiBa CBSI3M B OPraHUYECKHX 1
COCTUHCHUSX.
14 14 OnexTpoHHBIE 3 HEKTHI.
15 15 MexaHu3Mbl peakluii B OpraHUYEeCKON XUMUHU 1
16 16 Bxopgnast koHTposbHas paboTa.
17 17 Knaccudukanus peakuuii B opraHndeckon 1
XUMUU (10 PE3yNbTaTy).
18 18 Knaccudukanus peakiuii no u3sMeHeHUIO 1
XUMHUYECKON IPUPOJIbI OPraHUYECKOTO
BEIIIECTBA.
19 19 Pemenne pacueTHBIX 33129 1
20 20 Pemienue pacuetHbIx 3amau 1
21 21 O060011eHEe TPOUICHHOTO. 1
YriaeBoaopoasl 39
22 1 AnkaHbl: 001125t XapaKTepPUCTHKA, 1
23 2 MexnyHapoaHasi HOMEHKJIATypa 1
OPraHNYEeCKUX COCTMHEHUMU.
24 3 W3omepust, HoMeHKIaTypa U pu3nyeckue 1
CBOICTBA aJIKAaHOB.
25 4 XMMHYECKUE CBOWCTBA JIKAHOB. 1
26 5 NuauBuyanbHble CBOWCTBA METAHA. 1
27 6 [lonyueHune u NpuUMEHEHNE AJIKAHOB. 1




5 28 7 AJKEHBI: COCTaB, CTPOEHUE MOJIEKYIL, 1
¢du3nyeckne CBOMCTRA.
29 8 N3omepust 1 HOMEHKIIATypa alKEHOB. 1
30 9 XUMHUECKHE CBOMCTBA AJIKCHOB. 1
31 10 CocraBieHne ypaBHEHUI OKHCIUTEIBHO- 1
BOCCTAHOBHTEJIBHBIX PEAKIUi C ydacTHEM
OpPraHNYECKHX COCTUHEHUI.
32 11 [lonmyueHune u npuMEHEHNE AJTKEHOB. 1
[Tpaxktuueckas pabora Ne 3 «Ilomyuenue
STHUJICHA U OTBITHI C HUM.
33 12 Pemenue pacueTHbIX 3a7a4. 1
34 13 Pemenune ynpaxaeHuit 1
6 35 14 AnkaaueHsl: 00IIasi XapaKTepUCTUKa, 1
buznyecKre U XUMUIECKUE CBOMCTRA.
36 15 HatypanbHbIil 1 CHHTETHYECKUH KaydyKH. 1
37 16 [Tonydenue ankaanueHOB. 1
7 38 17 AJNKUHBI: 00111251 XapaKTePUCTHKA, H30MEPHSI, 1
HOMEHKJIaTypa, (U3nUYecKue CBOWCTBA.
39 18 XHWMHUYECKUE CBOMCTBA aTKUHOB. 1
40 19 IlonyueHnue ¥ NpUMEHEHHUE AJIKUHOB. 1
41 20 Pemenue 3aganuii, ynpaxHeHuU, pacueTHBIX 1
3ajad.
42 21 KonTpoabnas padora Ne 1 mo reme 1
«AIHUKJIHYECKHE YTIeBOTOPOALDY.
8 43 22 Huknoankansl: ob1mas popmyna, 1
TOMOJIOTUYECKUH Psill, U30MEpUs U
HOMEHKJIATypa.
44 23 XUMHUYECKUE CBOMCTBA IUKIJIOATKAHOB. 1
45 24 [IpumeHeHre 1 3HaUeHHE IMKJI0ATKAHOB. 1
46 25 Pemrenue 3amanuii. 1
9 47 26 ApoMaTthuecKue yrieBoJ0pPO/Ibl: CTPOECHUE 1
MOJIEKYJI, TOMOJIOTHYECKUM PSI.
48 27 XuMuyeckue cBoicTBa 6eH3011a. 1
49 28 XUMHYeCKHe CBOMCTBAa TOMOJIOTOB OEH3071a. 1
50 29 [lonmyueHnue u NpUMEHEHNE apEHOB. 1
ol 30 Pemenne pacdyeTHbIX 33724 ¥ YIPAKHEHH. 1
10 52 31 [IpupoHbIE HCTOYHUKH YTIIEBOLOPOIOB: 1
IPUPOJIHBIN ra3 u HeQTh.
53 32 [lepepabotka HedTH. 1
54 33 TBeproe TOmmao. 1
55 34 Pemenue 3aganuii, CBA3aHHBIX C IOHATHEM 1

«TeTI0BOM (P (HEKT peakIuy TOPEHUs.




56 35 ["anoreHnpon3BOIHbBIE YIIIEBOLOPOIOB. 1
57 36 XHUMHYECKHE CBOMCTBA raJIOTCHAIKAHOB. 1
58 37 Pemenue ynpaxxHeHui. 1
59 38 O000611IeH1E 3HAHUN, TOATOTOBKA K 1
KOHTPOJIbHOM paboTe.
60 39 KonTpoabnas padora Ne 2 o reme 1
«¥YTJ1eBOA0OPOAbD)
Kucnopoaconep:xammue oprannyeckune coelMHeHU . 29
12 61 1 CnupTsl: cTpoeHHe, KiacCupuKaius, 1
WU30MepHsi, HOMEHKJIATYpa.
62 2 CrpoeHue MoJieKyll CHUPTOB. Bomopoaabie 1
CBSI3H.
63 3 XVMHYECKUE CBOMCTBA CIIUPTOB. 1
64 4 XHUMUYECKUE CBOMCTBA MHOTOATOMHBIX U 1
HEeNpeIeIbHBIX CIIUPTOB.
65 5 CriocoObI MosTyueHHst CITUPTOB. 1
dusnoornyeckoe IeNCTBUE OTAEIBHBIX
MIPEJICTABUTENICH KJIacca CIIMPTOB.
66 6 M: Pemenue 3ananuii no teme «CriupToi» 1
13 67 7 ®DeHoIbI: CTpoeHue, Kiaccuukanus, 1
HOMEHKJIAaTypa, GU3NYECKHe CBOICTBA.
68 8 XuMUYecKue cBoicTBa (hEHOJIOB 1
69 9 [Momydenue u nmpumMeHeHNE PEHOJIOB 1
70 10 M: Pemienne 3ananuii no remam «CoupTsi», 1
«DeHoJb»
71 11 M: Pemienue pacueTHbIX 3a/a4. 1
72 12 Kontpoabnas padora 3a 1 nosyroaue 1
14 73 13 OO1m1ast XxapaKTepUCTHKA, U30MEPUS U 1
HOMEHKJIaTypa KapOOHUIIbHBIX COEAMHEHUH.
74 14 DNEKTPOHHOE CTPOCHUE KapOOHMIBHOMN 1
TPYIIITEL
75 15 XUMHYECKUE CBOMCTBA aJIbJCTUIOB 1
76 16 XHUMHYECKUE CBOMCTBA KETOHOB. 1
77 17 [lonyyenue u npuMeHEHUE anbACTUIOB U 1
KETOHOB.
78 18 IMpakTHyeckas padora Ne 4 «CnupThl. 1
Denoubl. Anbaeruabl. KeToHb»
79 19 KontposbHast padora Ne 3 mo Treme 1
«CnupTrel, (eHOoIbl, aJbAeTH/Ibl, KETOHbD)
80 20 OOmw1ast xapakTepuCTHKa, pa3HOOOpa3ue u 1
HOMEHKJIaTypa KapOOHOBBIX KUCJIOT.
15 81 18 XUMHYECKHE CBONCTBA OJHOOCHOBHBIX 1
KapOOHOBBIX KUCJIOT.
82 19 Oco0bIe cBOKCTBA OJTHOOCHOBHBIX 1

KapOOHOBBIX KHCIIOT




83 20 OcoOble cBOMCTBA IBYXOCHOBHBIX KHCIIOT. 1
84 21 Oco0eHHOCTH HEMPEIeTbHBIX U 1
apOMATUYECKUX KHUCJIIOT.

85 22 [Tonyyenue n MeaMKO-OMOIOTHYECKOE 1
3HaYeHUE KapOOHOBBIX KHUCIIOT.

86 23 M: Pemenue 3ananuii no teme «Kap6oHOBbIE 1

KHCIIOTBD)

87 24 [TpakTrueckas pabora Ne 5 «[lomyuenue u 1
CBOMCTBA YKCYCHOU KHCJIOTBI»

16 88 25 QOyHKIIMOHAIBHBIE IPOU3BOTHBIC 1

KapOOHOBBIX KUCJIOT: aHTUIPUJIBI, THOA(DUPBIL.

89 26 @DYHKIMOHAJIBHBIE IPOU3BOIHBIE 1
KapOOHOBBIX KHCJIOT: aMHJIBI.

90 27 Crnoxuble 3(hupbl 1

91 28 M: Pewienue 3aganuii no teme 1

«Kucmopocoaepkanime coeTMHESHUSD)
92 29 Kontpouasnas pagora Ne 4 mo Teme 1
«Kuciopoacoaep:kamue opraHudecKue
COeTUHEHUD
A3oTcojep:kaiiye OpraHnyecKue coeuHeHusl. 16
I'erepopyHKIIMOHAJIBHBIE COCIMHECHUS.

18 93 1 OO01mmast xapakTepucTHKa, HOMEHKJIATypa U 1
¢dbuznyeckre CBOCTBa aMUHOB.

94 2 XUMHYECKUE CBOMCTBA AMHUHOB. 1

95 3 [Tonyuenue, npuMEHEHUE U MEUKO- 1

OHMOJI0rM4YecKoe 3HaYeHHe aMUHOB.

96 4 M: Pemenue 3aganuii mo reme «AMUHBDY 1

97 5 M: Pelenue 3a1aHuil Ha B3aUMOCBSI3b 1
BEIIECTB Pa3JIUYHBIX KIIACCOB.

98 6 M: Pemenue pacyeTHBIX 3aj1a4. 1

99 7 ['eTeponukinyeckre COeIMHEHUS: 1

MHOT'000pa3ue U CTPOCHHUE.
100 8 ['eTeponukinueckue COeTUHEHUS: 1
XMMHUYECKHE CBOMCTBA M PUMEHEHHE.
101 9 I'erepodyHKIIMOHAIBHBIE COSAMHCHHUS: 1
MIPUHIIUITE] HOMEHKJIATYPBI.
19 102 10 AMMHOCTIUPTHI, THAPOKCUAIBIETUABI U 1
TUJIPOKCUKETOHBI.
103 11 AMHUHOKHCIIOTHI, (PEHOTOKUCIIOTHI, 1
TUIPOKCOKUCIIOTHI, OKCOKHCIIOTHIL.

104 12 [Mukn Kpebdoca 1

105 13 [Mukn Kpeboca 1

106 14 OnTrueckast usoMmepus 1

107 15 Pemenue ynpaxxHeHuit 1

108 16 KonTpoabHnas padora Ne§ 1

«A30Tc0nepmamne OpraHu4ecKue
COCAMHCHMUHS. FeTepounKnnqecxne




COCIUHCHU D)

XuMusi IPUPOTHBIX COeTMHEHU I 45
20 109 1 CocTaB 1 cTpoeHHE MOJIEKYJT )KUPOB. 1
110 2 KucnoTHblil cocTaB IpUPOIHBIX )KUPOB.
111 XHAMHUYECKUE CBOMCTBA U IPUMEHEHUE 1
JKUPOB.
112 4 Pemenue 3apannii no teme «OKupbi» 1
113 5 Pemenue pacyeTHbIX 3a7a4. 1
114 6 ITAB. 1
21 115 7 ®docdoaunuast 1
116 8 CtpoeHue KIeTOYHbIX MeEMOpaH. 1
117 9 M: Pemienue 3ana4 1 ynpaxHeHUN 1
118 10 KonTposns 3Hanumii no reme «Kupsbi. 1
dochomummu b
22 119 11 OO01mas xapakTepuCTHKa U Ki1acCU(UKAIIHS 1
YTJIEBOJIOB.
120 12 Crepeounsomepust 1
121 13 ObpazoBaHue MUKINYECKUX (HopM 1
MOHOCaXapHuJIOB.
122 14 XUMUYECKUE CBOWCTBA TIIOKO3BI. 1
123 15 [IpeBpaleHus riarOKO3bl B OpraHu3Me 1
124 16 XuMHUYECKUE CBOICTBA (PYKTO3BI 1
125 17 M: Pemienue ynpaxHeHUN 1
23 126 18 Hucaxapupl. 1
127 19 [onmucaxapuasl. Kpaxmai. 1
128 20 [Momucaxapunpl. Llemronosa. 1
129 21 [TpaxTrueckas pabora Ne 5 «YriaeBoab» 1
130 22 Pemenue 3aganmii Mo TeMe «YTIICBOIBDY 1
131 23 Pemienue pacueTHbIx 3a/1a4. 1
24 132 24 OOm1ast XxapaKTepUCTHKA aMUHOKHCIIOT. 1
133 25 He3ameHnnMble aMUHOKHCIIOTBI. 1
134 26 OOmu1re cBoiicTBa aMUHOKHUCIIOT 1
135 27 CBoiicTBa aMHHOKHCIIOT, O0YCIIOBJIICHHBIC 1
(GyHKIIMOHATBHBIMY TPYIITAMHU.
136 28 Kongencanus aMuHOKHUCIIOT. 1
137 29 [lonyueHue u npuMeHEHNE AMUHOKHUCIIOT. 1
138 30 Pemenne 3a1a4 mo reMe « AMHHOKHCIIOTBI» 1
25 139 31 CrpykTypa GenKoB. 1




140 32 CaoiicTBa O€IKOB. 1
141 33 [TpumeneHnune OenIKoOB. 1
142 34 [Tpaktuyeckast pabora Ne 6 « AMUHOKHCIIOTBI 1
1 OeNKm»
143 35 HToroBasi npoMe:KyTOYHAasi aATTeCTAIUS 1
26 144 36 HyxnennoBble KUCTOTHI: 0011as 1
XapaKTePUCTHKA, CTPOCHUE HYKJICO3UI0B
145 37 CrpoeHne HyKJIEOTHI0B, TOJIMKHYKJICOTHIOB. 1
['maponu3 noIMHYKIETHAOB.
146 38 Opranuydeckasi XuMusi ¥ papMaKoJIOrHsl. 1
147 39 Opranuyeckast XuMusi U GU3UOJIOTHS 1
148 40 Opranudeckast XUMuUsi 1 OMOXUMUS 1
149 41 Pemenne pacuyeTHbIX 3a1a4 1
150 42 Pemenue pacueTHbIX 33124 1
151 43 B3anMoCBs3b pa3HbIX KJIAaCCOB BEIIECTB 1
152 44 Pemrenne 3a1a4 MoBBILIEHHON CI0KHOCTH 1
153 45 Pemenue 3a1a4 NOBBIIEHHOM CI0KHOCTH. 1
IloBTOpEeHue 13 -
160 1 [loBTOpEHME: TpEAEIBHBIE YTIIEBOAOPOIBI 1
161 2 [loBTOpEHME: aKEHBI U ATKUHBI 1
162 3 [ToBTOpEHME: AUEHBI U ApEHBI 1
163 4 [loBTOpEHME: KUCIOPOACOAEPKAILINE 1
OpPraHUYeCKHUEe COCAMHEHHS.
164 5 [ToBTOpEHME: KUCTOPOACOAEPKAIINE 1
OPTraHUYeCKHUE COCTMHCHHUS.
165 6 IToBTOpeHnue: azoTcoaepKalime 1
OpTraHUYeCKHE BEIIECTBA.
166 7 [ToBTOpEHME: a30TCOMEPKAIIIHE 1
OpraHuYeCcKHe BEIeCTBa.
167 8 [ToBropenue. Pemenue 3ananuii B hopmate 1
EI'D.
168 9 O6006menue npoineHHoro. Pemenne 1
3amanuii B hopmare EI'D.
169 10 Pemrenue 3ananwuii B popmare EI'D (11-18) 1
170 11 Pemenue 3amanwuii B8 popmare EI'D (33,35) 1
- 170 HUTOI'O: 170 14







		2021-10-07T09:36:49+0200
	Крукле Владлена Анатольевна




