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MNOACHUTEJIBHAS 3AIINCKA:
PaGouas mporpaMma coctaBieHa Ha OCHOBE CJIETYIOIINX HOPMATUBHBIX JOKYMEHTOB:
1) denepanbHOr0 TOCYIapPCTBEHHOTO 0O0pa30BAaTEIBHOTO CTAHAApPTa CPEIHEro OOIIero
oOpa3zoBanus (npuka3 MunuctepcTBa oOpa3oBanus U Hayku PO ot 17 mas 2012 r. Ne 413 "O06
YTBEPXKICHUH (eepalbHOIO TOCYIapCTBEHHOIO0 00pa30BaTENbHOTO CTaHAApTa CPEIHEro
obmrero oopa3oBanus"(C TOMOJIHEHUSIMU U H3MECHECHHSIMU );
2) Ilpukaza MunucrepctBa obpazoBanusi U Hayku PD ot 19 mexabps 2014 r. Ne 1598 "O6
YTBEPXKICHUH (PeepalbHOTO TOCYAapCTBEHHOTO 00pPa30BaTENFHOIO CTaHAAapTa HAYaJIbHOTO
o011ero o6pa3oBaHus 0OYUYAIOIIUXCS ¢ OTPAHUYECHHBIMU BO3MOKHOCTSMU 3/I0POBbS);
3) OcHoBHO#1 o6pazoBarenapHOi mporpammel (OOIT) cpexarero ob6iiero obpazosanus MAOY
COHI Ne 46 ¢ YUOII wu Ha ocHoBe [IpumepHO# mporpaMMbl cpeaHEro o0Iero oopa3oBaHuUs
JUIsl 00pa3oBaTeNbHbIX yupexaeHuil PO.
4) YueOHOTro miaHa ocHOBHOro obmiero oopazoanust MAOY COILI Ne 46 ¢ YUOII na 2021-
2022 yuebuslii rox;
5) PabGoueii mporpammbl K Kypcy mo mocoouto: M. B. bapeimoBa Xumus. Mertoauueckue
pexomenaauuu. Paboune nporpammsl. - M.: [Ipocsemenue, 2017.
IIporpamma peanu3yercsi Ha OCHOBe Y4eOHO-MeTOAMYECKOI0 KOMILIEKTA, BKJIIOYAIOLIEro
yueoHuk Xumus. 10 kmacc: yueOHUK Uit 00111e00pa30BaTEIbHBIX OpraHU3aIUil: yrayOIEHHbBIN
ypoBens/ C. A. Ily3akos, H. B. Mamnuna, B. A. [Tonkos. — M.: [Ipocsemienue, 2019, koTopsiii
BXOIUT B (elepanbHBId IepeueHb yYeOHUKOB, PEKOMECHIOBAaHHBIX MUHHCTEPCTBOM
oOpasoBanus u Hayku Poccuiickoit denepannu K UCIIOI30BaHUIO B 00pa30BaTEILHOM MPOIECCE
B 00meoOpa3oBaTeNbHbIX  YUPEKIACHUSAX, YTBEP)KICHHBIM mpukazoM  MuHHCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit ®eneparuun u  umeer rpud «PekoMeHI0BaHO
MunuctepcTBoM 00pa3oBaHus U Hayku Poccuiickoii Deaeparum.
Yposens o0yueHus: — npopuiabHeii. @opma oOydeHHs] — O4Hasl, 0 HEOOXOAMMOCTH (B MEPUOJ
HECITOKOWHOM 3MUEMHUOIOTUYECKOM 00CTAHOBKH) TUCTAHIIMOHHAS.
CornacHo ®enepanpHOMy 0a3MCHOMY y4eOHOMY IUIaHy JJiIi 0Opa30BaTENIbHBIX YUPEKICHUN
Poccuiickoit @eneparuu B MpUMEPHOH MPOTpaMMe OCHOBHOTO OOIETO 00pa30BaHus M0 XUMUHU
Ha n3y4yenue npeamera B 10 kimacce Ha IpOPUIFHOM YpPOBHE OTBOAMTCS HE MeHee 175 yacoB u3
pacueTa 5 4acoB B HEJENIO, B TOM 4HcClIe 6 4acoB OTBOAMTCSA Ha MpakTHUecKue paboTsl. B

YCIIOBUAX BpCMCHHOﬁ pcain3anuu 06pa3OBaTCJ'ILHLIX nporpamMmm OCHOBHOTI'O 06II.ICTO



o0pa3oBaHUsl C MPUMEHEHUEM JJIEKTPOHHOTO OOyYEHHUS W JAMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI B PEKHMME CaMOM3OJSIMM JIeTeH CJEAyeT PYKOBOJCTBOBaThbes I[lomokeHuem 00
opraHuzanuy o0pa30BaTENIbHOTO IIpolecca C HCIOJb30BAHUEM 3JIEKTPOHHOIO OOYy4YeHHsS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.
[IporpaMmMa  KOppeKTHpyeTCs ¢ Y4eTOM HHIUBUAYAIbHOCTH KJacca, IMpenoiaraet
nuddepeHIMpOBaHHbBIC 3aTaHUSA.
NNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEIMETA
BeinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHUTCH:
pacKpbIBaTh HA IPUMEPAX POJb XUMHUH B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOW KapTHHBI MHUPa
U B TMPAKTUUYECKOW [I€ATEIbHOCTU YeJIOBEKAa, B3aMMOCBSI3b MEXIYy XHUMHEHM U JPYrUMH
€CTECTBEHHBIMU HaYKaMU;
WJUTFOCTPUPOBATh HA MPUMEPAX CTAHOBJIICHHE U HBOJIIOIMIO OPraHUYECKOM XMMHMH KaK HaAyKu Ha
Pa3IUYHBIX HCTOPUUYECKUX dTaNax ee pa3BUTHS,
yCTaHABIUBAaTh NPUYUHHO-CJIEICTBEHHBIE CBS3U MEXAY CTPOCHHMEM aTOMOB XHUMHUYECKHUX
OJICMCHTOB U NICPUOJNYCCKUM U3MCHCHHUEM CBOMCTB XMMHYECKHUX DJIIEMEHTOB U HX COGI[I/IHCHI/II‘/’I
B COOTBETCTBHUHU C ITOJOKECHUEM XUMHUUYCCKUX 3JICMCHTOB B HepI/IOILI/I‘ICCKOﬁ CHUCTEMC,
AHAJIM3UPOBATL COCTaB, CTPOCHHUC U CBOMCTBA BCIICCTB, MPUMCHAA IIOJOXKCHUSA OCHOBHBIX
XUMUYECKUX TEOpUN: XHMHUYECKOTO CTPOEHUs opraHudeckux coequHeHui A.M. bByrneposa,
CTPOCHHS aTOMa, XUMUYECKOU CBSI3U, DIEKTPOIUTUYECKON TUCCOIMAIMU KUCIOT U OCHOBAaHUM;
YCTaHABJIMBATb NPUYHUHHO-CJICACTBCHHBIC CBA3U MCKIY CBOMCTBAMH BEeHIECTBA U €0 COCTaBOM
U CTPOCHHEM;
IIPUMEHATHh I[IPaBUJIa CUCTEMATUYECKOM MEXIYHApOJHOM HOMEHKIATYpPhl KakK CpeacTBa
pa3inuyeHus U UICHTU()UKALIMY BEIECTB 10 UX COCTABY U CTPOCHUIO;
COCTaBJIATh MOJIEKYJSIPHBIE W CTPYKTYpHbIE (OPMYIIBI HEOPraHWYECKHX U OpraHHYECKUX
BEIIECTB KakK HocUTelned uHPoOpMalMKi O CTPOCHHHM BEIIECTBA, €ro CBONCTBaX U
MIPUHAJIICKHOCTH K OIpeIeICHHOMY KJIacCy COeIMHEHHIA;
OOBSACHATH MPUPOAY U CHOCOOBI 0Opa30BaHUs XMMUYECKOW CBS3HM: KOBAJICHTHOHM (MOJISPHOM,
HETIOJISIPHOM), MOHHOM, METaJUTMYECKOM, BOJOPOIHOW — C IIENBIO0 OMPEISTICHUS XHUMHYECKOM
AKTHUBHOCTH BCIICCTB,
XapaKTCPpHU30BaATh (1)I/I3I/I‘~I€CKI/IG CBOMCTBA HCOPTaHNYCCKUX HW OPraHudYCCKUX BCHICCTB U
YCTaHAaBJIMBATL 3aBUCUMOCTb (1)I/I3I/I‘-IGCKI/IX CBOMICTB BCIICCTB OT THIIA KpHCTaHHHqCCKOﬁ
pELIEeTKH;
XapaKTepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHMHM XHMHUYECKUX CBOMCTB MPOCTHIX BEILECTB,

BOAOPOOHBIX COGHHHeHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB;



MPUBOJUTh TPUMEPHl XUMHUYECKUX PEAKIUH, PACKPBIBAIOIIMX XapaKTEpPHbIE XHUMHUYECKHUE
CBOWCTBAa HEOPraHMYECKUX M OPraHUYECKUX BELIECTB H3YYEHHBIX KIJIACCOB C IENBI0 HX
naeHTuuKanuy 1 oObICHEHHUS 00JIaCTH MPUMEHEHUS;

ONpeNeNATh MEXaHU3M pEaKIUUW B 3aBUCUMOCTH OT YCIOBUHM IpPOBENEHHSI peakuuu Hu
MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHHSI XUMUUECKUX PEaKIil HA OCHOBE THUIA XUMHUECKOM
CBSI3U M aKTUBHOCTHU PEareHTOB;

yCTAaHABIIMBATh 3aBUCHMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHWYECKHX COEIWHEHHHA OT
XapakTepa B3aWMHOI'O BJIMSHHS aTOMOB B MOJIEKYJaX C LEJbIO MPOrHO3UPOBAHMS MPOIYKTOB
peaKIuu;

yCTaHaBJIMBaTh 3aBHCHUMOCTb CKOPOCTHM XMMHUYECKOW peakUUMu U CMELICHUS XUMHYECKOro
paBHOBECHS OT PA3TUYHBIX (DAKTOPOB C TMEIBIO ONPEACTCHUS ONTHMAJIBHBIX YCIOBHM
MPOTEKaHHUS XUMHYECKHIX TPOIIECCOB;

yCTAaHABIIMBAaTh TCHETUYECKYIO CBS3b MEXIY KJIaccaMHd HEOPTaHWYECKHX W OPraHHYeCKUX
BEIIECTB i OOOCHOBaHHS NPUHIMITHAIEHOW BO3MOXXHOCTH TOJYYEHHUS HEOPTaHUYECKUX H
OpPraHUYECKHUX COeIMHEHUN 3aJaHHOT0 COCTaBa M CTPOCHMS;

o0MpaTh peareHThl, YCIOBUS U ONMPEIENIATh MPOIYKThI peaKkiiii, MO3BOJSIOMINX PEan30BaTh
7a00paTOpHblE U NPOMBIIIJIEHHbIE CIOCOOBI IOJyYeHHs Ba)KHEHIIMX HEOPraHUYECKUX M
OpPTaHWYECKHX BEIIECTB;

OIpeNeNATh XapaKTep CpeAbl B pe3yibTaTe TUAPOIM3a HEOPraHMYECKUX M OpPraHMYecKuX
BEIIECTB W TPUBOJIUTH TMPUMEPHI THIPOJIHM3a BEIIECTB B ITOBCEJIHEBHOW XHM3HH 4YEIIOBEKa,
OMOJIOTMYECKIX OOMEHHBIX MPOLIECCaX M MPOMBIIIICHHOCTH;

NPUBOJANTH  TMPHUMEPHl  OKUCIIUTEIIbHO-BOCCTAHOBUTENIFHBIX  pEaklWid B MPHPOJE,
MIPOU3BOJICTBEHHBIX MPOLIECCAX U )KU3HEESTEIbHOCTH OPraHU3MOB,;

00OCHOBBIBATh MPAKTHUECKOE HCIOIH30BAHNE HEOPTaHUYECKHX U OPraHMYECKHX BEIECTB M UX
peaKIuii B IPOMBIIUIEHHOCTH U OBITY;

BBINOJIHATh XUMHUYECKUI 3KCIEPUMEHT IO PACIO3HABAHMIO M IMOJYYEHUIO HEOPTaHWYECKHUX U
OpPraHWYECKHUX BEIIECTB, OTHOCAILIMXCS K PA3JIMYHBIM KJ1accaM COEAMHEHUH, B COOTBETCTBHUHU C
MpaBUJIaMH M TIpueMaMu 0e30MacHON paboThl ¢ XMMUYECKHMMH BEIIECTBAMU H JIAOOPATOPHBIM
o0opymoBaHuEeM;

MIPOBOJUTH pAcUeThl HA OCHOBE XMUMHYECKHX (HOpPMYJ M YpaBHEHHH pEakIHii: HaXOXKICHHUE
MOJIEKYJISIPHOM (hOpMyJIBI OPraHUYECKOTo BELIECTBA MO €ro IJIOTHOCTH M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSLIMX B €ro COCTaB, WM MO MPOJYKTaM CTOpaHUs; pacueTbl MAacCOBOM JOJIU
(Macchl) XMMUYECKOTO COETMHEHHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBa BEIIECTBA)
MPOJAYKTOB pEaKlMU, €CIM OJHO M3 BEIIECTB JAaHO B M30BITKE (MMEET IMPHUMECH); PacueThl

MAacCOBOH WU OOBEMHOU JA0JIM BbIXOJAa HNPOAYKTa PEaKIHUU OT TCOPECTUYCCKU BO3MOKHOIO;



pacueTsl TeroBoro 3 dexra peakiuu; pacyeTsl 00bEMHBIX OTHOIICHHI Ta30B MPU XUMUYECKUX
peaKnusx; pacueTsl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTA PEAKIHH, €CIU OJHO W3
BEIIIECTB JIaHO B BUJIE PACTBOPA C OMPEICIEHHON MacCOBOI J10JI€i paCTBOPEHHOTO BEIIECTBA;
WCIIOJIb30BAaTh METOJbI HAYYHOT'O IO3HAHUS: aHAIU3, CHUHTE3, MOJCIUPOBAHHUE XUMHUYCCKUX
MPOLIECCOB W SBICHUH — TpPH PEHICHHH Y4eOHO-MCCIIEeNOBATENBCKUX 3aJad M0 HU3YYEHHUIO
CBOMCTB, CITOCOOOB MOTYYCHUS U PACTIO3HABAHUS OPTaHUYECKHUX BEIIECTB;

BIQJCTh MpaBWiIaMu O€30MacHOro0 OOpalleHusl C €IKUMH, TOPIOYUMH U TOKCHUYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBOM XHUMHUH;

OCYIIECTBIISITh TMOMCK XMMHUYECKOH HMH(POpMAIMM TIO0 Ha3BaHUSAM, HACHTU(DUKATOPAM,
CTPYKTYpPHBIM (hOpMysIaM BEIIIECTB;

KPUTHYECKH OLIEHMBATh M WHTEPIPETHPOBATh XMMHUYECKYI0 HH(OpMAIMIO, CONEpKallylocs B
COOOIIICHUSAX CPEICTB MaccoBod wuH(popManuu, pecypcax HHTepHeTa, HAyIHO-TIOMYJISIPHBIX
CTaThsIX C TOYKU 3PCHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISX BBISBICHHS OIIMOOYHBIX
CyXKAeHH U (HOPMUPOBAHHS COOCTBEHHON MO3UIIHH;

yCTaHABIUBATh B3aMMOCBS3H MEKIY (DaKTaMH U TeOpUel, MPUUMHOMN U CIEACTBUEM MPHU aHAIIN3Ee
MPOOJIEMHBIX CUTyalldii W OOOCHOBAaHWM MPUHUMAEMbIX pEIIeHWH Ha OCHOBE XUMHUYECKHUX
3HaHUMU;

MPEICTaBIATh MYTH pEHIeHHs] TJI00aJbHBIX MNpOoOJieM, CTOAIIUX Iepell 4YeOBEYeCTBOM, H
MEPCTICKTUBHBIX HAMPABICHUN Pa3BUTHS XUMUYCCKUX TEXHOJOTHH, B TOM YHUCJIC TEXHOJIOTHIA
COBPEMEHHBIX MAaTEepUAIOB C PAa3IMYHON ()YHKIIMOHATHLHOCTHIO, BO30OHOBISIEMBIX MCTOYHUKOB
CBIPBS, IEpepabOTKU M YTHIN3ALUN TPOMBIIIICHHBIX U OBITOBBIX OTXOIOB.

BbInycKHUK HA YIJIy0JeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHTHCS:

e (QopmynupoBaTh LE€Nb HCCIEIOBAHMS, BBIABUTATh M MPOBEPATH IKCIEPUMEHTAIBHO
TUTIOTE3bl O XHMHYECKHUX CBOWCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS, MX
CIIOCOOHOCTH BCTYNAaTh B XHWMHUYECKHE pEaKIHUH, O XapakTepe H TPOAYKTax
Pa3IMYHBIX XUMHUYECKUX PEaAKIIHIA;

® CaMOCTOSATEIbHO TIUIAHUPOBATh M TPOBOJAHUTH XHUMHUYECKHE OKCIICPUMEHTHI C
coOmrofeHreM TpaBui Oe3omacHOW paboOThl € BemiecTBaMH M J1a00OpaTOPHBIM
000pyI0BaHUEM;

® HHTEPHPETUPOBATH JAHHBIE O COCTABE U CTPOCHUU BEIIECTB, MOJYUYEHHBIE C TOMOIIBIO
COBPEMEHHBIX (PU3HKO-XHMHUYECKUX METOJIOB;

® ONUCHIBATH COCTOSIHHE D3JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHHYECKHUX TMPEICTABICHUH O CTPOCHUM aroma Ui OOBSCHEHHS pPe3yJabTaTOB

CIICKTPAJIbHOT'O aHaJIn3a BCIICCTB,



® XapaKTepu30BaTh POJIb A30TOCOACPKANIMX TETEPOLMKINYECKUX COCAUHEHUN U
HYKJIEMHOBBIX KUCJIOT KaK BaKHEHIINX OMOIOTHYECKH aKTUBHBIX BEILIECTB;
® [POrHO3UMPOBATh BO3MOXXHOCTb MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX

peakLui, Jiexallux B OCHOBE MPUPOIHBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
54 B Hepero, Bcero 170 g
Tema 1. OcHOBHBIE TeOpeTHYECKHE MOJIOKEHUsT Oprannveckoii xumun (21uac)
[Ipenmer opranuueckoit xumuu. MHOrooOpasme opraHmdyeckux coeauHeHuid. OpraHuueckue
BEILECTBA. YTIIEPOIHBIN CKEJIET MOJIEKYJI OPraHUYECKUX BEILECTB. YTIIEPOA-YIIIEPOAHBIE CBS3H.
CoenviHeHNs HaCBILCHHBIE U HEHACHIILEHHbIE. KpaTHbIE CBSI3U. ALMKINYECKUE U LUKINYECKUE
coenuHeHUs. Monekynsl ¢ pPa3BETBICHHBIM U HEPA3BETBICHHBIM YITIEPOJHBIM CKEJIETOM.
QDyHKIMOHAJIBHBIE IPYIIIIBL. MoHO(yHKIIMOHAIbHBIE, HNOJIU(PYHKIIMOHAIBHbIE u
reTepoyHKIMOHAIbHBIE COEIUHEHUs. TeopHusi CTpOeHUs OpraHMYecKUx coequHeHuil A. M.
byrneposa. M30omepsl.
XuMHnyeckHe CBA3H B MOJIEKYJAX OPraHH4YecKMX coelMHeHMil. ['mOpunuzanus opOutaneil.
G-CBSI3b M T-CBA3b. [lepBUYHBIN, BTOPUYHBIN, TPETUYHBIM M YETBEPTUYHBIA aTOM Yrjepoja.
JlnmvHaa cBs3U.
OO0mue mnpeacTaB/ieHUS O PEAKUNMOHHON CIMOCOOHOCTH OPraHUYeCKUX COeIHHEHHI.
[lonaTne o0 MexaHM3Me peakuuu. OJIeMEHTapHbId akT. IIpocTele M CIOXKHBIE pEaKLUU.
Ilepexognoe cocTtosiHue. ['OMOIUTHYECKMH M TETEPOJIMTHUECKOM CHOCOOBI pa3pbiBa CBA3M.
Panukanel, anektpodumibl 1 Hykiaeodunsl. CyOcTpaThl M peareHThl. DJIEKTPOHOJOHOPHBIE U
AJIEKTPOHAKIENTOPHBIE  3aMmecTuTenu. WHayktuBHBIN  3ddexr. Mesomepnbiii  dddekr.
Comnpsikennast cucreMa. Kiaccudukanus peakiyii B OpraHM4ecKoil XUMHH: 1O pPe3yJbTaTy
(peakuuu 3aMelIeHUs, OTILEIUICHUS, IPUCOEIUHEHNs); 10 U3MEHEHUI0 XUMUYECKOH MPUPOJIbI
OpPraHMYECKOro BeLIeCTBa B XOJ€ peakuuu (TUAPUPOBAHME, JErMIPUPOBAaHUE, THUIpATALMs,
JeruipaTanus, raJoreHUpOBaHMUE, JeraJIOreHUPOBAHMUE, TUAPOTrAJIOT€HUPOBAHUE,
JeTUAPOTANIOTeHUPOBAHNE, THAPONIN3). Peakunu 35eKTpouiIbHOTO TpUCOeTUHEHUS. Peakium
NEKTPOUIBHOTO  3aMELICHHUS. Peakiun  HykieoduiabHOro mnpucoeauHeHus. Peakuuu
HyKJIeo(pUIbHOTO 3ameleHust. Peakiiuu paaukaabHOrO IPUCOEANHEHUS.
JdemoncTpaumnu. Komuiekyy opraHM4eCcKrx BEIIECTB U MAaTEPUAIIOB M U3JIeNIUid U3 HUX. Moaenu
MOJIEKYJI OPTaHUUYECKUX COCUHEHUM.
IIpakTnyeckne padorbl. 1. KoHCTpynpoBaHHME IIAPOCTEPIKHEBBIX MOJEIEH MOJEKYI
opranvueckux BewniecTB. 2. OmpeneneHue BOJOpOJA, YIVIEPOAA M XJIOpa B OPraHMYECKHX

COCIUHEHUIX.



Tema 2.YraeBoaopoabi (39 yacos)

Aakanpl. OOmass ¢opMmyna W TOMOJOTHYECKMA psAa  aidkaHoOB. KadecTBeHHBIH U
KOJIMUYECTBEHHBIM COCTaB MOJIEKYJl ajJKaHOB. MeXIyHapoJHasi HOMEHKJIATypa OpraHMYeCKHX
coenuHeHun. M3omepus M HOMEHKIarypa ankaHoB. Du3nyeckue CBOWCTBA aAJIKaHOB.
XHWMHUECKUE pPEAKUUU C y4aCTUEM aJKaHOB. XHWMHMUYECKHE PEAKIMU C Y4YaCTUEM aJIKaHOB,
MPOTEKAKIINE [0 MEXaHW3MYy pPaJUKaJIbHOTO 3aMEIIECHMs] TaJOr€HUpPOBaHUE, HUTPOBAHUE
(peakmusa Konosanosa), neruapupoBanne. M3zomepuzanus ankanoB. Kpekunr. Katanurtnueckoe
OKHCJIEHHE U rprieHue ankaHoB. KonBepcust metana. CuHTe3 ra3. YacTUUHOE OKHMCIEHUE METAHA.
[Monmyuenue ankaHoB: peakiusi Bropma, nekapOOKCHIMpPOBaHHWE COJIEW YKCYCHOW KHCIIOTHI,
peakmus Konwsoe. [Ipumenenne ankaHoB. MeX1yHapO HbIC KOJIBI MUIIEBBIX T00ABOK.

Aaxenbl. OOmias ¢opmyna, TOMOJOTHYECKMH psA U HOMEHKJIATypa ajKEHOB. sz —
rubpuauzanus opoutaneil aromoB yriepoja. CTpyKkTypHass M TNPOCTPAHCTBEHHAs H30MEpUs
aJKEHOB. XHWMHMUYECKHE CBOMCTBAa aJIKEHOB: pEaKIMH, MPOTEKAIONIME MO0 MEXaHU3MY
ANEKTPOGUIBHOTO TPUCOEAUHEHUs: (TUAPOTaTIOTeHUPOBAHUE, TaJIOreHUpPOBaHHUE, TUIpATallys,
ruapupoBanue, aeruapupoBanue). llpaBmio MapkoBaukoBa. KapOokatmon. KauecTBenHas
peakuusi Ha JABOMHYIO CBA3b — peakuus Barumepa. [lonmumepusanusa ankeHoB. MoHoMep,
IOJINMEp, BJIEMEHTApHOE 3BEHO, CTENeHb mosuMepusauuu. OkuciaeHue ajlkeHoB. Bakep —
npouecc. [IpomblnienHsie U 1a60paTopHbIE CIIOCOOBI MOMy4YeHHs ankeHoB. [IpaBuno aiiiesa.
[IpumeHeHne anKeHoB.

Aakaguenbl. OOmas ¢opMyna  ajkaaueHOB. M3onWpoBaHHBIE, CONPSDKCHHBIE U
KyMyJUpOBaHHblE cBA3U. Jlenokanuszamuss cBsi3u. Pusznyeckue CBONCTBA  aJKaJUECHOB.
XUMUYECKHE  CBOWCTBA  allKaJMEHOB:  pEAaKIUU  MPUCOECOUWHEHUS  (THIpPHpPOBAHUE,
raJIOTeHUPOBAaHKE) U MonuMepu3anuu. PesonancHblii rubpua. HaTypanbHblil 1 CHHTETHYECKHE
kayuyku. Bynkanuszanus. [lonyyenue u npumenenue ankaaueHon. Peakuus JleGenena.
Aaxunbl. O6mas ¢opMyna W TOMOJIOTHYECKHUA DSl adKUHOB. M3oMepust ¥ HOMEHKIIATypa
QIKUHOB. SP — THOpUAM3AIMs aTOMOB yriepoaa. Puznyeckrue CBOMCTBAa aTKUHOB. XUMUYECKHUE
CBOMCTBA  alIKMHOB: pPEaKUUU JJIEKTPOPHIBHOTO MPHUCOEANMHEHHS  (TaJIOr€HHpOBaHUE,
TUApOrajioreHupoBaHue, ruapartauus, rugpuponanue). [IpaBuno DnbrekoBa. AUETHICHUIBI.
Humepuzanust u Tpumepusanus auetwieHa. OKHCIIEHHE alKMHOB IEPMAHTaHATOM Kajus B
pa3inuHbIX ycioBusx. [lonydeHue u npuMeHeHUe alKuHOB.

Huxnoankanpl. OO6mas ¢opmyina H TOMOJOTUYECKHH psJ LUKIOANKaHOB. M3omepus u
HOMEHKJIaTypa LUKJIOAIKAaHOB. PU3NUECKUE CBOKMCTBA IUKJIOAIKAHOB. XHMHYECKUE CBOWCTBA
LUKJIOAJIKAHOB: PEaKIMK MPUCOEANHEHHS K MaJbIM IIUKJIaM, PEAKIMHU 3aMEIEHUs] HOPMaJIbHBIX
LUMKIJIOB, pEAaKUUU TUJIPUPOBAHUS U JeruapupoBanus. llomydyeHne UUKIOAIKaHOB U3

JurajoreHajkaHoB. Meauko — OHOJIOrHMYECKOE 3HAUCHHUE TUKJIOAJIKaHOB.



Apenbl. Kpurepun apomatuuHocTH. Apomarumueckuil cekcreT. [IpaBuno Xrokkens. OOmias
(dbopMyna u romosoru4eckuit pan apeHon. OpTo-, MeTa-, mapa- Kcuiaoisl. duznyeckrue cBONCTBA
OeH30JI0B M ero TromojoroB. Peakiuu  anexTpoduibHOrO  3amenieHuss  OeHzoia
(ramoreHMpoBaHUE, HUTPOBAHUE, AJIKWIMPOBAHHUE). TM-KOMIUIEKC, G-KOMIUIEKC. Peakuuun
MIPUCOSUHEHHSI apeHOB. XUMUYECKUE CBOICTBA TOMOJIOroB OeHzona. OpueHTaHTHI MEPBOro U
BTOpOro pona. KoHaeHcHpoBaHHbIE W HEKOHIEHCUPOBAHHBIE ApPOMATHYECKUE COEIUHEHHS.
[lonmyyenue u npuMEeHEHUE apEHOB.

IIpupoanble ucTOYHMKH YyriaeBoaopoaoB. [lpuponueii ras. Hedrts. IlepepaboTtka HedTH.
JleToHallMOHHAs CTOMKOCTh OeH3uHa. OxrtaHoBoe uucio. Pudopmunr. Ilpumenenue
HedTenpoaykToB. Busl TBEpIOTO TOILIMBA.

I'anorenzamemennsie yriaeBogopoabl. OOmas xapakrepuctuka. DuU3MUECKHE CBOWCTBA.
XUMUYECKUE CBOMCTBA TaJIOT€HAIKAHOB (pEaklMM 3aMEIIECHUs M OTIIEIUIeHUs ). XUMHUUYECKHe
CBOICTBA TaJIOT€HAIKAHOB (pEaKLUU IPUCOEIUHEHMS, 3aMEIIEHHUS, TOJIMMepU3aLun). Bzanmuoe
BJIUSHAE AaTOMOB B  MOJIEKYyJaX TaJIOT€H3aMEIIEHHbIX  YIJIeBOAOPOJAOB.  [IpomyKThl
MOJIMMEPHU3ALMN TaJOr€H3AMEIICHHBIX YIIE€BOAOPOAOB: MOJUBHUHWIXJIOPHU, XJIOPOINPEHOBBIN
Kay4dyK, NOJUTETPadTOPITUIICH.

JleMOHCTpalMU: arperaTHOE COCTOSHUE aJKAaHOB B 3aBUCHUMOCTH OT MOJIAPHOM Macchl (OyTaH,
rekcat, mapaus). HecMemnmmBaemMocTh rekcaHa ¢ BOJ0, CpaBHEHHE MJIOTHOCTU TeKCaHa U BOJIBL.
PactBopenue mapaduna B rexcane. PacTBopuMocTh B rekcane Opoma W mepMaHraHaTa Kallus.
BpomupoBanue ankanoB. PaaukaibHoe OpoMHUPOBAHUE TOYOIA.

JlabopaTopHubie onbiThI: 1. [locTpoenue mozenelt Monekyn ankaHoB. 2. [locTtpoenue Mosnekyin
ankeHoB. 3. CpaBHEHHE CHOCOOHOCTHM K OKHCIICHUIO aJKaHOB W ankeHoB. 4. CpaBHeHHE
CIIOCOOHOCTH K OpPOMHPOBAHUIO MPH OOBIUHBIX YCJIOBHUSX allkaHOB M ajkeHOoB. 5. JleiicTBue
IepMaHraHaTa Kajuaus Ha O€H30J1 U TOJIYOJ.

[MpakTuyeckas padora Ne3 «[lonydeHue FTHICHA U ONIBITHI C HUM.

Tema 3. Kuciopoacoaep:kamue opranndeckue coequerust (29 u)

Couprsl. CoctaB criuptoB. Kiaccudukaius 1 HOMEHKIaTypa cupToB. Ou3ndeckre CBONCTBA
CHUPTOB. MEXMOJIEKYIISIpHbIE BOJOPOAHBIE CBA3M M UX BIMAHHE Ha (U3MUYECKUE CBOMCTBA
CUpTOB. XUMHUYECKHE CBOMICTBA: B3aUMOJCWUCTBME CO MICJTOYHBIMM  METaUIaMH, C
raJloreHOBOJIOPOJIaMH, BHYTPHU- U MEXKMOJICKYIApHAs IerupaTanus, peakuus dTepupuKaim,
okucnenue. Ilpocteie u  cinoxHble >¢upsl.  HomeHnkmaTypa  mpocThIX — 3(UpOB.
Komrekcoobpa3oBaHnre MHOrOaTOMHBIX cnMpToB. KauecTBeHHas peakuys Ha MHOIOATOMHbIE
ciupthl. [lonydeHre u npuMeHeHue CIUPTOB.

®enonbl. Krnaccuduxanmmus u HoOMeHKIarypa ¢eHosnoB. Pu3nuecKkue CBOWCTBA (eHoa.

B3auMHoOe BIHMSHHE aTOMOB B MOJICKYIJIC (I)CHOJ'IEL XHUMHUYECKHE CBOMCTBA (BSaHMOIlef/'ICTBHe (¢10)



LIEJIOYHBIMM ~ METallJlaMM M CO  LIefloyaMH, OpOMHpOBAaHHE, HHUTPOBaHHE, OKHCICHHE,
TUIPUPOBAHUE). O06pa3oBaHne KOMIUIEKCHBIX

coenunennit ¢ xyopumom xkene3a (IlI) — kadectBenHast peakims Ha QeHonbl. CpaBHEHHE
XMMHUYECKHX CBOWCTB OJJHOATOMHBIX CIHMPTOB U (eHoxna. [lonyyenue u npumeHenue (GpeHooB.
bakrepuunaHas akTUBHOCTb ()EHOJIOB.

Adbaerubl 1 KeToHbl. KapOoHuibHble coequHeHns. HoMeHkIaTypa U u30MepHsl aabIeruioB
1 KeToHOB. DPu3NyecKue CBOMCTBA aJbJEIHJIOB U KETOHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHE KapOOHWIBbHOM rpymmbl. CTpoeHHE MOJIEKYJ albAeTHA0B. XHMHUYECKHE CBOWCTBA:
peakiuu HyKJIeO(UIBHOTO MNpPUCOECIUHEHHs (TUApaTanusi, MPUCOCIMHEHHE K albJAeruiam
CHMPTOB, TUAPOCYIb(GUTA HATPUS, LIMAHOBOAOPOAA), BOCCTAHOBIIEHHE aJbJETHIOB M KETOHOB,
OKHUCJICHHE allbJEeTUIOB, MOJUMepu3alnus | noiaukoHaeHcauus. [lomyauneranu. Aneranu.
KauecTBeHHbIE peakuuu Ha anbleruipl: ¢ ruapokcuaoM Meau(Il), ¢ aMmmuadyHbIM pacTBOPOM
okcuma cepebpa, ¢ (YKCHHCEpHUCTOW KHUCIHOTOW. [lomydeHne anbIerugioB W KETOHOB.
[IpumeHeHne anbaeruaoB U KETOHOB. AHTUCENTUYECKOE IeHCTBHE (hOopMalbeTrnaa.
Kap6onoBbie kucaorbl. CTpoeHHE MOJIEKYJT KapOOHOBBIX KHCJIOT. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOW Tpymmel. ['omonormyeckue psasl M 00mue
dbopMynbl kKapOOHOBBIX KHCIIOT. DuU3MUYECKHe CBONCTBAa KapOOHOBBIX KHCIIOT. XUMUYECKUE
CBOWCTBA TMpeNeibHbIX OJHOOCHOBHBIX KHUCJIOT: PEAKIHMU HYKICO()UIBHOTO 3aMelleHHs,
KHUCJIOTHbIE CBOWCTBa. MexaHusM peakuun sTtepudukanuu. Cuna rajoreHsaMemEHHbIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTh XUMUYECKUX CBOMCTB MYpaBbUHOW KUCIOTHL. OCOOCHHOCTH
XMMHUYECKMX CBOWCTB  NPEICNbHBIX  JBYXOCHOBHBIX, HEIPEAEIBHBIX  OJHOOCHOBHBIX,
apoMaTH4ecKux KapOOHOBbIX KHcHOT. [lomyyeHne KapOOHOBBIX KHUCIOT. BakHeiue
IPEICTaBUTENIN KapOOHOBBIX KHCIOT: MypaBbUHAas, YKCycHas U OeH3oiHas. Menuko-
OHMOJI0rH4ecKoe 3HaYeHHE U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

@OyHKUHMOHAJIBHBIE  INPOU3BOJAHbIE KapOOHOBBIX  KHCJOT. Cnoxsble  3QUPHL
lanorenanrunpuasl. Amuasl.  Aurugpunsl.  Tuosgupel. [lomyueHne  XJIOPaHTHIPHUIOB.
PeakimonHas cmiocoOHOCTh (PYHKIIMOHAIBHBIX MTPOU3BOIHBIX KapOOHOBBIX KHCIOT. KucnoTHbIN
THJIPONN3  CHOXKHBIX 3(upoB. IllenouHoN ruApoan3 CIOXKHBIX S(PUPOB — OMBUICHHE.
[IpumeHneHre u MeIUKOONOIOTUYECKOE 3HAUEHUE TPOU3BOIHBIX KAPOOHOBBIX KUCIOT.
emoncmpayuu. Peakuys M30IpONMIOBOrO crupra ¢ XxjopoogoponoM. Ilapocrep:kHeBble
MOJIEJIM MOJIEKYJ ajbJIerHJI0B U KeToHOB. OOpa3zoBaHMe OMypeTa MPU Pa3sI0KEHUH MOUYEBUHBI.
Jlabopamopnwvie onvimoel. 6. IlocTpoeHne Mojened MOJEKYJI HW30MEPHBIX CIOUPTOB. 7.
PactBOpuMOCTB pa3HbIX CIIUPTOB B Boje. 8. OkuciaeHue npomnanona-1

u mpomnanona-2. 9. Peakuus HykneodunbHOro 3amerienusi cnupta. 10. Oxucienue crnupra

muxpomatom kanus. 11. Mogodopmuas peakuus. 12. BaumoaeiicTBe MHOTOaTOMHBIX CITUPTOB



¢ ruapokcuaom meau (I). 13. OOnapyxkeHHe TIHKOJIBHOTO (parMeHTa B riHiepuHe. 14.
PacTBOpuMOCT, M KHCIIOTHO-OCHOBHBIE CBOWcCTBa (enona. 15. bpomupoBanume denomna. 16.
Oxucnenne ¢enonoB. 17. KauectBennast peakiusi Ha ¢enonbl. 18. Peakuus «cepeOpsiHOTO
3epkana».19. Okucnenne anpaerunoB ruapokcunaom meau (I1). 20. JucnpomnopruoHupoBaHue
dbopmanpaeruaa. 21. KauecTBeHHas peakiusi Ha ajdbAeTUABI ¢ HYKCHHCEPHUCTOU KUCIOTOM. 22.
Nonodopmuass peakuust Ha ametoH. 23. IlocTpoeHnme Mojeneil MOJNEKYI H30MEpPHBIX
KapOOHOBBIX KUCIIOT U CIOXKHBIX 3(pupoB. 24. CpaBHEHUE PaCTBOPUMOCTH KapOOHOBBIX KHCIIOT
U ux coneil B Boje. 25. KucinoTHble cBOMCTBA YKCYCHOM KUCIIOTHI. 26. Peakius stepupukam.
27. ObHapyeHHe YKCYCHON KHCIOTHI (Ka4eCTBEHHAsI peakius Ha aneTraT-uoH). 28. CpaBHEeHHE
CITOCOOHOCTH K OKHCJICHUIO MYpPaBbHHOM, IIaBEJIeBOM M YKCYCHOW KHCIOT. 29. KadecTBeHHas
peakius Ha maseneByro kucnoty. 30. ['maponu3 gumerundopmamuaa. 31. 'uaponns MOYEBUHEI.
32. OcHoBHble cBoWcTBa MoOueBMHBI. 33. J[lezamuHupoBaHue MoueBHHBL. 34. I'miaponus
JTHJIaLlEeTaTa.
Ilpakmuueckue pabompl. 4. PelieHne >SKCIEPUMEHTANBHBIX 3a7ad MO TeMme ««CHupThl.
®eHonbl. Anbaeruabl. Ketonsi». 5. [lonydeHne yKCyCHOM KUCIOTHI M U3yYEHHE €€ CBOWCTB.»
Tema 4. Asotocopepkamme opraHmyeckue coeguHeHus. I'eTepopyHKIMOHAJIBHBIE
coequHeHus. (16 4)
Amunbl. OOmas ¢opmyna amuHoB. Homenknatypa amuuoB. IlepBuuHBIE, BTOPHYHEIE,
TPETUYHbIE aMUHBl. DPU3NYECKHME M XHMHYECKHME CBOMCTBA aMUHOB. AHWIMH. OCHOBHBIE
cBoiictBa amuHOB. Cuja aMMHOB W HUTpocoequHeHuil. HykieopunbHble CBOIICTBA aMHHOB.
JHezamunupoBanue. Peaknus OpoMupoBaHUs aHWIWHA. Peakius 3IeKTpOPUIBHOTO 3aMeIIeHUs
o apomaTtudeckomy koublly. Peakuus ropenuss amuHoB. Oxucinenue anwivHa. [lomyuyenue
amuHOB. Peakuus 3ununa. [IpumMeHeHHME U MEIUKO-OMONOTMYECKOE 3HAUYEHHE AaMHHOB.
buorennsie aMUHBI.
I'etepounkianyeckue coequHenusi. KapOouuknnyeckue U reTepoLUKINYECKHE COECIUHEHUS.
Kucnoponconepxamue TreTepoLUKINYECKHME COEAMHEHUsA. A30TcoAepXkallue TIeTEePOLUKIIBL.
Oduznyeckue M XUMHUYECKHME CBOMCTBa mnHMpuauHa U mnHppona. OOmas XapaKTepuUCTHKA
reTepOMKIMYECKUX COEAMHEHUNH Cc JByMs u Oosee rerepoatomamu. [lupumuaun. [lypum.
[IpumeHeHne reTepoLUKINYEeCKUX COEINHEHU.
I'eTepodyHknmnonaibHble coeiMHeHHsA. [[pUHIMIBI HOMEHKIATYpPbI reTepo()yHKIIMOHAIBHBIX
COECIMHEHUN. AMUHOCIHPTBL. [ MAPOKCUKETOHBI M T'HAPOKCHANBIEIHIBL. AMHUHOKHCIOTHI.
[IporenHoreHHbIe aMUHOKUCIOTHI. DEHOTOKUCIOTHI. [ 'MAPOKCUKHUCIOTHI U OKCOKHUCIOTHI. L{nKi
Kpebca. Acummerpudeckuii atom yraepoaa. Ontudeckas uzomepusi. JHaHTHOMEPHI. [Ipoekiun
@umiepa. [Ipumenenne rerepo yHKIMOHATBHBIX COCTUHEHUH.

ﬂemoncmpauuu. PaCTBOpI/IMOCTB U OCHSBHBIE CBOMCTBA NUpUAWHA. KOMHHGKCOO6P330B&HI/IC



MUPHUINHA.

Jlabopamopnwie onsimel. 35. PacCTBOPUMOCTh M KHUCIOTHO-OCHOBHBIE CBOMCTBA aHWJIMHA. 30.
Oxucnenue anuianHa. 37. bpoMupoBaHue aHUWINHA.

Tema 5. XumMusi npupoaHbIX coequHeHmii (45 )

Kupsl. OOmas  xapaktepuctuka skupoB. Jlumuasl.  KucrnoTHeli  cocTtaB  KUPOB.
[lonuHeHachIIeHHBIE U HACHIIMICHHbIE JKHpPHBIE KUCIOTHL. du3nueckue CBOWCTBA >KUPOB.
PactuTenbHbIE U )KUBOTHBIE KUPHL. JIMIONpOTerHBl. XUMHUYECKHE CBOMCTBA )XKUPOB. [ Mapoau3 u
oMmblIeHUE KUPOB. [IpuMeHeHne Kupos.

®ochonunuabl  KJIeTOYHbIX MemOpaH. IloBepxHocTHO-akTuBHBIE BemiectBa (ITAB).
I'munepodochomumuapt (hocharundTanomamMunbl, HochaTUuIUIXOTUHBI, (oCchaTUAUICEPUHBI).
Counrodocdomunuapl.  ChdarHomuenunpl.  JKUAKOCTHO-MO3aWYHAsi ~ MOJEIb  CTPOCHUS
OMOJIOrN4YECKUX MEMOpaH.

YraeBoasl. OOmas ¢opmymna yrieBogoB. Knaccudukanus yrieBoaoB. buomnonuMeps.
Monocaxapuasl.  ['mioko3za,  ¢pykroza, puboza, gezokcupuboza.  Crepeonsomepus
MoHocaxapusioB. Dopmynsl dumepa. OOpa3zoBaHHE NHKIMYECKUX (OPM MOHOCAXapHUIOB.
®opmyibl Xeyopca. XUMUUECKHE CBOMCTBA MOHOCAXapUIOB (KOMIUIEKCOOOpa30BaHHUE C HOHAMU
menu(ll), obpazoBaHue CIOXKHBIX A(PUPOB, BOCCTAHOBICHHE JO MHOTOATOMHBIX CITUPTOB,
OKHUCJICHHE [0 KHCIOT, OKHCJICHHE MOHOCAaXapuIOB C JECTPYKIHUEH YIJIEepOIHON 1emnu,
oOpazoBanue riauko3ugaoB). ATD® wu AJI®. bpoxenue (CnUpPTOBOE, MOJOYHOKHCIIOE,
MacisHokucioe).  [IpeBpaimieHuss  TUIIOKO3bl B opraHusme  (TJIMKOJNM3,  TJIMKOTEHE3,
neHto3odocdarueiii  myte). Ilpumenenume  monocaxapumoB. OOmas — xapaKTepUCTHKA
nucaxapunoB. Ctpoenue aucaxapuaoB. Aneranu. [ nukosunneie cBsa3u. Caxapoza. Marsmosa.
Jlakmo3za. BoccraHaBnuBaolue ¢ HEBOCCTaHABIMBAWOINIME Aucaxapuabl. [maponus
nucaxapunoB. OOmias  xapakrtepuctuka —nonucaxapuao. [lomu-D-  rroxonupano3bl.
l'omonomucaxapuasl. AMmiioza. AmwionektuH. Kpaxman. ['mukoren. Lemmonosza. I'maposns
nonucaxapunos. JekctpuH. CroxHble 3(UPHI LEJUTIONI03bI ¢ YKCYCHOW M a30THOW KHCIIOTAMH.
KauecTBeHHbIEC peakiuu Ha Kpaxmall U eJUTI0JI03Y.

AMuHOKMCJI0TBI. OOmas XapakTepucTUKa aMHUHOKUCIOT. bHoOJIOrMYecKkoe 3HAYeHHE a-
aMUHOKHCIIOT. He3aMeHnMbIe U 3aMEHUMBbIE aMHUHOKHUCIIOTEI. AMHUHOKHUCIIOTHI Kak aM(pOTEpHbIS
OpraHWYECKHE COEJUHEHUs. XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (peaklHMH C KHUCIOTaMU U
IeJI0YaMHU, PEAKINH STEPUPUKAIUN U IE3aMUHUPOBAHUSA, JeKapOOKCUIUPOBAHUE u
TpaHcamuHUpoBaHue). KauecTBeHHass peakiysi HA aMUHOKUCIOTHL. Peaknum amMHUHOKHCIIOT,
00YCJIOBJICHHBIE JIOTIOJTHUTEIbHBIMUA (YHKIIMOHATBHBIMU Trpynmamu. [lentunnas (aMuHas)
cBsi3b. OCHOBHBIE AMHHOKHCIOTHI, oOpa3yromme Oenku. CrocoObl MOMyd4eHUS aMHHOKHCIIOT.

HpI/IMCHeHI/IC AMHWHOKHCIIOT. KaHpOH.



Beaku. benku xkak mnpupoanele Ouononumepsl (monumnentuasl). CTpykrypa OemKoBOi
Mosekyibl. CBolicTBa 0enkoB. [oOymsipHbIe 1 GuOpULISIpHBIE OCIIKH.

Kucnorno-ocHoBHbie cBoiicTBa OenkoB. Jlenatypanusa. Penatypanusa. ['maponus Oenkos.
L[BeTHBIE peakiun OenkoB (OuypeToBas, KCAHTONPOTEenHOBasA, peakuus Posuis). buonornueckue
¢bysakun 6enkoB. [I[pumeHneHne 0eIKoB.

HyxnennoBble KHMCIA0ThbI. Poilb HYKJIEMHOBBIX KHCIOT B JKM3HEAESTENLHOCTH OPraHU3MOB.
He3okcupubonyknenHosass — kucinora  ([AHK).  PuGonyknemnosass  kucinora  (PHK).
He3okcupubonykneo3uapl. Pubonykneo3uasl. Hykiaeoruasl. HykienHOBBIE KHCIOTHI Kak
MOJIMHYKJIUOTHABL. HyKIenHOBbIE OCHOBaHHWS (TUMUH, ypalui, HUTO3WH, AJCHWH, TYaHHH).
Tayromepsl, takTUMHas U JakTamMHas ¢opMbl. PochoamdupHas cBsa3b. [lepBuuHas cTpykTypa
JHK u PHK. Ilpuammn xomimemeHnTapHocTH. ['maponu3 mnonuHykneotnaoB. IIpumenenue
HYKJIEMHOBBIX KHUCJIOT.

Oprannyeckasi XuMHsl — OCHOBA MeIMKO-0HOIOTHYEeCKHX HAYK.

Opraandeckass Xumusi ¥ ¢usznoiorus. ['opmonsl. Octpaanon. TecroctepoH. Opranmueckas
xumus 1 papmakosorus. [lenummunel. Opranudeckas XxuMus U ouoxumus. HukotuHammu.
HuxoruHoBas kucnora. HukotuH.

Jemoncmpayuu. I'ngpoins kpaxmaia.

Jabopamopnsie onvimel. 38. O0pa3oBaHNE KATBIUEBBIX COJIEH HACHIIIEHHBIX BBICIINX YKUPHBIX
kucioT. 39. OOHapyXeHHe TBOMHOW CBsI3M B osieMHOBOM kuciore. 40. OOHapyKeHHe JBONHBIX
cBsa3ell B uMmoHeHe. 41. OOHapyKeHHe TIUKOJIBLHOTO ¢parMeHTa B IIOKo3e U (pykrose. 42.
IIpoba Tpommepa Ha Monocaxapuabl. 43. Peakmmsa CenuBaHoBa Ha (pykrozy. 44.
MonenupoBanue mporecca OHOJOTHYECKOr0 OKHUCIEHUS TIoko3bl. 45, OOHapyxkeHue
[JIMKOJIbHOTO (parMeHTa B Jlaktoze u caxapose. 46. Ilpoba Tpommepa na nucaxapuzabl. 47.
lMunponus caxapossl. 48. KauectBeHHas peakuust Ha kpaxmai. 49. AmdoTtepHble CBOICTBa a-
amuHokucioT. 50. KommiekcooOpa3zoBanue a-aMUHOKHCIOT. S1. JlesamuHupoBanue a-
amMuHOKHMCIIOT. 52. KauecTBeHHas peakuuss Ha a-aMMHOKHUCIOTHL. 53. KcaHTomporenHoBas
peakmus. 54. O0HapyXeHHe MepKanTo-rpymi B Oenke. 55. buypeToBas peakius.
Ilpakmuueckue padomewl. 6. llpaxkTuueckass pabora 1o Teme «YrieBoub». 7. Pemenue
SKCIIEPUMEHTANBHBIX 3a/7ay Mo TeMe «XHUMHS MPHUPOJIHBIX coequHeHHi». 8. Pemienue

OKCIICPUMCHTAJIBHBIX 3a1a4.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE



Ne Koauuect | Kont
YpoKa BO 4acCoB, poJb
HOMep Ne Ypoka mo OcHoBHOe COoACpKaHUE N0 TeMaM OTBOJIUMbI HbIC
naparp no nopsig / X Ha pabo
ada NOPAIKY Ky B Copep:xaHue ypoKoB H3yuyeHHe ThI
MOayJ1 TEMbI
€
OcHoBHBbIE TeOpeTHYeCKHE MOJI0KeHUsI OPraHNYecKoil XUMHHU
1 1 1 BBonnbIii ypok. TexHuka 6€30MacHOCTH.
VcTopus pa3BUTHS OpraHUYECKON XUMUHU. 1
2 2 VYrinepoaHbli CKEIeT MOJIEKYI OPraHuYeCKIX
COEJIMHEHUN. 1
3 3 MHuoroo6pa3ue opraHn4ecKuxX COeIMHEHUI 1
4 4 Teopust cTpoeHUsI OPraHNYECKUX COCTMHEHUN
A. M. Bytneposa.
5 5 Nzomepus. 1
2 6 6 CrtpoeHue U BaJICHTHBIC COCTOSTHUS aToOMa 1
yriepoja
7 7 ['ubGpuan3anys aTOMHBIX OpOUTATICH. 1
3 8 8 XUMHUYECKUE CBSI3U B MOJIEKYJIaxX 1
OpPraHUYECKHUX COEeIMHEHHH.
9 9 O yHKIMOHAJIBHBIE IPYIIILI B OPraHUYECKUX 1
COCJIMHEHUSIX
10 10 [TpaxTrueckas padora Ne 1 1
«KoHCcTpynpoBaHue mapocTepKHEBBIX
MoJiesield MOJIEKYJl OPIraHUYEeCKUX
COCIUHEHUIN.
11 11 [MpakTruaeckas pabora Ne 2 « Onpenenenue 1
BOJIOPO/J1a, YIJIepoJa U XJIopa B OpraHMYECKUX
COCTUHECHHUSIX)
12 12 Tunsl yacTUll B OpraHMueCcKOi XUMHUHU. 1
13 13 CriocoObI pa3phiBa CBSI3U B OPraHUYECKUX 1
COCJTUHCHUSX.
14 14 DNeKTpOHHBIE YPPEKTHI.
15 15 MexaHu3Mbl peakliiii B OpraHM4eCKOM XUMUHU 1
16 16 Bxoanas koHTposbHas paboTa.
17 17 Knaccugukanus peakuuii B opraHn4eckon 1
XUMUH (110 pe3ysbTary).
18 18 Knaccuduxanus peakuuii no u3sMeHEHUIO 1
XUMHYECKON MPUPOJIBI OPraHUYECKOTO
BEIIIECTBA.
19 19 Pemenue pacyeTHbIX 3324 1
20 20 Pemenue pacueTHbIX 3a1a4 1
21 21 O060011eH1e TPONUTCHHOTO. 1
Yraesonopoasl 39 2




22 1 AJnkaHpl: 0011as1 XapaKTepUCTHKA, 1
23 2 Me:xyHapoHas HOMEHKIATypa 1
OPraHNYEeCKUX COCTMHEHUMN.
24 3 W3omepust, HoMeHKIaTypa U puznyeckue 1
CBOICTBA aJTKaHOB.
25 4 XUMHUUECKHE CBOMCTBA aJIKAHOB. 1
26 5 WunuBuayanbpHbIe CBOWCTBA METaHA. 1
27 6 [Tonyyenue u NpUMEHEHUE AJIKAHOB. 1
28 7 AJIKEHBI: COCTaB, CTPOEHUE MOJIEKYII, 1
(hU3MYeCKre CBOWCTBA.
29 N3oMepus 1 HOMEHKIIATypa aJIKCHOB. 1
30 9 XUMHUUECKUE CBOMCTBA aJIKEHOB. 1
31 10 CocraBneHre ypaBHCHHN OKUCITUTEIIBHO- 1
BOCCTAHOBUTEJIBHBIX PEAKIIMH C y4aCTUEM
OPraHNYEeCKUX COCTUHCHUMN.
32 11 [TonyyeHune 1 NprUMEHEHUE AJIKEHOB. 1
[Tpaktuueckas padora Ne 3 «Ilonyuenue
STUJICHA U OIBITHI C HUM.
33 12 Pemenue pacueTHbIx 3a/1a4. 1
34 13 Pemenue ynpaxHeHuit 1
35 14 AnKagueHbl: o01Ias XapakTePUCTHKA, 1
dbuznyecKre 1 XUMUIECKUE CBOHCTBRA.
36 15 HatypasbHbIi 1 CHHTETUYECKUM KaydyKH. 1
37 16 [Momyuenue ajikaInCHOB. 1
38 17 AJKUHBI: 00111as1 XapaKTepUCTUKA, U30MEPHSI, 1
HOMEHKJIaTypa, (hU3NYEeCcKHe CBOMCTBA.
39 18 XUMUYECKUE CBOWCTBA AIKUHOB. 1
40 19 [lonmyuenue ¥ NpUMEHEHNE AJIKUHOB. 1
41 20 Peuienue 3aganuii, ynpakHeHHUM, pacyeTHBIX 1
3ajad.
42 21 KonTpoabnasi padora Ne 1 mo teme 1
«AIHKJIHYECKHE YTII1eBOA0POABDY.
43 22 [Muknoankanel: oomas Gopmyna, 1
TOMOJIOTHUECKU Psill, U30MEPUS U
HOMEHKJIATypa.
44 23 XUMHUYECKHE CBONCTBA IIUKJIOATKAHOB. 1
45 24 [IpuMeHeHre U 3HaYCHHE ITUKIIOATKAHOB. 1
46 25 Pewienue 3aganuii. 1
47 26 ApoMaTHuecKue yrieBOJAOPOIbl: CTPOEHUE 1
MOJIEKYJ, TOMOJIOTHUECKUI PSII.
48 27 XuMH4ecKue cBoWcTBa OEH3011a. 1
49 28 XUMHYeCKHe CBOMCTBAa TOMOJIOTOB OeH3071a. 1




50 29 [losryyenue u npuMEHEHUE apEHOB. 1
51 30 Pemenne pacyeTHbIX 33724 U yIIpakKHEHUH. 1
10 52 31 [IpupoiHbIE HCTOUHUKH YTIIEBOLOPOIOB: 1
IPUPOJIHBIN ra3 u HeThb.
53 32 [TepepaboTka HEPTH. 1
54 33 TBepaoe TOIHBO. 1
55 34 Pemenne 3a1anmii, CBSI3aHHBIX C IOHATHEM 1
«TeTIOBOM (P PEKT peaxIy TOPEHUs».
56 35 ["anoreHnpou3BOIHbBIE YTIEBOI0POIOB. 1
o7 36 XUMHYECKHE CBOMCTBA raJIOr€HAIKaHOB. 1
58 37 Pemenue ynpaxxHeHuii. 1
59 38 O06o0011eHre 3HaHM, TOATOTOBKA K 1
KOHTPOJIbHOM pabore.
60 39 Kontpoabnas padora Ne 2 mo teme 1
«YTJ1eBOI0OPOABD)
Kucaopoacoaep:kamme opranHudeckKue coeJMHeHH . 29
12 61 1 CroupThl: cTpoeHue, Kiaccudukanus, 1
M30MEpHsi, HOMEHKJIATYypa.
62 2 Crpoenue Mosnekyn cuupToB. Boropoansie 1
CBSI3H.
63 3 XvMHYEeCKUe CBOMCTBA CIIUPTOB. 1
64 4 XUMHUYECKHE CBOMCTBA MHOTOATOMHBIX U 1
HETPEeICTBHBIX CITUPTOB.
65 5 CniocoOblI Moy4eHus CIupTOB. 1
DHU3NOTOTUIECKOE JEHCTBUE OTACIBHBIX
MpeJICTaBUTENeH Kilacca CIIUPTOB.
66 6 M: Pewenue 3aganuii no reMe «CrupThi» 1
13 67 7 @DeHOITBI: CTPOCHUE, KIIaCCHU(PHUKAIINS, 1
HOMEHKJIaTypa, Gu3nyecKrue CBOICTBaA.
68 8 XuMuyeckue cBoicTBa (heHOJIOB 1
69 9 [ony4yenue u npuMeHeHne HeHoI0B 1
70 10 M: Pemenue 3amaanii mo temaM «CupThDy, 1
«DeHosb»
71 11 M: PemieHne pacueTHbIX 3a1ad. 1
72 12 KonTpoabHast padora 3a 1 mosyroamue 1
14 73 13 OO01mas xapakTepucTHKa, U30Mepust U 1
HOMEHKJIATypa KapOOHWIBHBIX COCTMHECHUH.
74 14 DIIEKTPOHHOE CTPOEHNE KapOOHMIBHON 1
TPYIIIBL

75 15 XUMHYECKHE CBOMCTBA aJIbIETHUIOB 1
76 16 XVUMHUYECKHE CBOMCTBA KETOHOB. 1
77 17 [TonyyeHure u TPUMEHEHUE aJIbJIETUJIOB U 1

KCTOHOB.




78 18 IIpakTnyeckas padora Ne 4 «CnupThl. 1
®enoubl. Anbaeruabl. KeTonb»
79 19 KontposbHast padora Ne 3 mo Treme 1
«CnupTrel, (eHO0IbI, aJbAeTH/bl, KETOHbD)
80 20 OO01as xapakTepucTuKa, pa3Hooopasue u 1
HOMEHKJIaTypa KapOOHOBBIX KHCJIOT.
15 81 18 XUMHYECKHE CBONCTBA OJHOOCHOBHBIX 1
KapOOHOBBIX KUCJIOT.
82 19 Oco0ble CBOHCTBA OJHOOCHOBHBIX 1
KapOOHOBBIX KHUCJIOT
83 20 Oco0Oble CBOMCTBA IBYXOCHOBHBIX KHUCIIOT. 1
84 21 Oco0eHHOCTH HenpeIeIbHbIX U 1
apOMaTHUYCCKUX KHCJIIOT.

85 22 [Tomyyenue u MmeaMKO-OMOIOTHYECKOE 1
3HaYeHUE KapOOHOBBIX KHUCIIOT.

86 23 M: Pemenue 3ananuii no Teme «KapO6oHOBEIE 1

KHCIIOTBD)

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

16 88 25 OYHKIIMOHAIBHBIC IPOU3BOJIHEIC 1

KapOOHOBBIX KUCJIOT: aHTUIPUJIBI, THOA(DUPBIL.

89 26 @DYHKIMOHAIBHBIE IPOU3BOIHBIE 1
KapOOHOBBIX KHCJIOT: aMHJIBI.

90 27 Crnoxubie 3¢upbl 1

91 28 M: Pemienue 3ajaHuil o TemMe 1

«Kucnopoacoaepxamniue cCoeMHEHUS
92 29 Kontpouasnas padora Ne 4 no Teme 1
«Kuciopoacoaep:kaiue opraHuyecKue
COeTUHEHHD
A3oTcojep:kaliye OpraHnyecKue coeuHeHusl. 16
I'erepopyHKIIMOHAJIBHBIE COCIMHECHUS.

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

94 2 XUMHYECKUE CBOMCTBA aMUHOB. 1

95 3 [Tony4yenue, npuMEeHEHUE U MEIUKO- 1

OHOJI0rnYecKoe 3HaYeHHe aMUHOB.

96 4 M: Pewenue 3aganuii no reMe «AMUHBI) 1

97 5 M: PemieHnue 3ajaHuii Ha B3aUMOCBSI3b 1
BEIIECTB Pa3JIUYHBIX KJIACCOB.

98 6 M: Pemienne pacyeTHbIX 3a1a4. 1

99 7 ['eTeponukinyeckre CoeTMHEHUS: 1

MHOT000pa3ue 1 CTPOCHUE.
100 8 ['eTepouukiinyeckue COeTUHEHMS: 1
XMMHUYECKHE CBONCTBA M PUMEHEHHE.
101 9 I'eTepodyHKIIOHANIEHBIE COCTUHEHHUS: 1
MIPUHIIUITE] HOMEHKIIATYPBI.
19 102 10 AMUHOCTIMPTBI, THAPOKCHAIBAECTUABI U 1
THJIPOKCUKETOHEI.




103 11 AMHHOKHCIIOTHI, (PEHOIOKUCIIOTHI, 1
T'HJIPOKCOKHUCIIOTHI, OKCOKHCIIOTBI.
104 12 [Mukn Kpebdoca 1
105 13 [Tk Kpebd6ca 1
106 14 OnTnueckast u3oMepus 1
107 15 Pemenue ynpaxHeHuit 1
108 16 KonTpoabHnasi padora Ne§ 1
«A30Tcoaepkale OpraHnyecKue
coennHenus. ['eTepounkanyeckune
coe/IMHEHMSD)

XuMHsI NTPUPOAHBIX COeTHHEHU I 45
20 109 1 CocTaB 1 CTpOCHHE MOJIEKYJI )KHPOB. 1

110 2 KucnoTHslil cocTaB NpUpOIHBIX JKUPOB.
111 XHUMHYECKUE CBOMCTBA U IPUMEHEHNE 1

KHPOB.
112 4 Pemenue 3aganuii mo teme «Kuppi» 1
113 5 Pemenue pacueTHbIX 3a1a4. 1
114 6 ITAB. 1
21 115 7 docdomuru bl 1
116 8 CrpoeHue KIeTOUHbIX MEMOPaH. 1
117 9 M: Pemienue 3a1a4 1 ynpaxHeHU! 1
118 10 KoHntposb 3HaHuit o teme «Kupsbl. 1
dochomumuasny
22 119 11 OO01mas xapakKTepUCTHKA U KJIacCU(DUKATIHS 1
YIJIEBOJIOB.
120 12 Crepeonsomepus 1
121 13 OO0pa3oBaHre MUKINIECKUX (popm 1
MOHOCaXapHuJIOB.

122 14 XUMUYECKUE CBOWCTBA IIIOKO3BI. 1
123 15 [IpeBpattenus TIOKO3bI B OPraHU3Me 1
124 16 XuMH4ecKkue cBocTBa HPyKTO3bI 1
125 17 M: Pemienue ynpaxxHeHUN 1
23 126 18 Jucaxapumpl. 1
127 19 [Tonmucaxapuasl. Kpaxman. 1
128 20 ITonucaxapuasl. Llemtonosa. 1
129 21 [Tpaktrueckas padota Ne 5 «YTieBob» 1
130 22 Pewenue 3aganuii o reMe «YTiaeBOIbD) 1
131 23 Pemenue pacueTHBIX 3a1a4. 1
24 132 24 OO61as xapakTepucTuKa aMMHOKHUCIIOT. 1




133 25 He3ameHnnMble aMUHOKHCIIOTBI. 1

134 26 OO1ue cBoiicTBa aMUHOKHUCIIOT 1

135 27 CBoiicTBa aMHHOKHCIIOT, 00YCIIOBJIICHHBIC 1

(yHKIIMOHAJIBHBIMY IPYIITAMHU.

136 28 KonneHncanust aMuHOKHUCIIOT. 1

137 29 [lonyueHnue u npuMeHEHNE AMUHOKHUCIIOT. 1

138 30 Pemenue 3amay mo reMe « AMHHOKHCIIOTEI) 1

25 139 31 CrpykTypa GenKoB. 1

140 32 CaoiicTBa O€IKOB. 1

141 33 [TpumeHeHue O6enKoB. 1

142 34 [Tpaktuyeckas pabora Ne 6 « AMUHOKHCIIOTBI 1

1 OCJIKNY
143 35 HTorosasi npomeskyTouHas aTrecTauus 1
26 144 36 HyknenHoBbIe KUCIOTHI: 0011as 1
XapaKTEPUCTHKA, CTPOCHHE HYKJICO3UI0B

145 37 CrpoeHue HyKJI€OTU0B, MOJUKHYKICOTHIOB. 1
['uaponu3 moJTUHYKIETHAOB.

146 38 Opranundeckast XUMHsL U (papMaKOJIOTHsL. 1

147 39 Opranuyeckast XUMUsi U GU3UOJIOTHS 1

148 40 Opranuyeckast XuMus 1 OHOXUMHUS 1

149 41 Pemenue pacueTHbIX 3a1a4 1

150 42 Pemenne pacyeTHBIX 33124 1

151 43 B3anMocBA3b pa3HbIX KJIACCOB BEIIECTB 1

152 44 Pemenue 3a1a4 NOBBILIEHHOM CI0KHOCTH 1

153 45 Pemenne 3ama4 NOBBIIIEHHOMN CIOKHOCTH. 1

IToBTOpeHue 13

160 1 [ToBTOpEeHME: MpeienbHbBIE YTIIIEBOI0POIbI 1

161 2 [ToBTOpEHME: AIKEHBI U AJTKHHBI 1

162 3 IToBTOpEHME: TUEHBI U APEHBI 1

163 4 [ToBTOpEHME: KUCTOPOACOAEPKAIINE 1
OpPraHUYeCKHUe COCAMHEHHSL.

164 5 [loBTOpEHME: KUCIOPOACOAEPIKALINE 1
OpPTraHUYeCKHUEe COCTMHCHHS.

165 6 [ToBTOpEHME: a30TCOAEpKALIUE 1

OpraHuYeCcKHe BEIIECTBaA.
166 7 [ToBTOpeHue: azoTcoaepxaIme 1
OpraHUYeCKHE BEIICCTBA.
167 8 [Toropenue. Pemenue 3ananuii B hopmate 1
EID.
168 9 O06o01menne mporaeHHOT0. Pernrenne 1

3ananuii B popmare EI'D.




169 10 Pemenue 3ananwuii B popmare EI'D (11-18) 1
170 11 Pemenue 3ananuii B popmare EI'D (33,35) 1
170 HUTOI'O: 170 14
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