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IosicHuTeIbHAS 3aIIHCKA

Y4eOnpiii (37IeKTUBHBIN) Kypc «HaydHble OCHOBBI XUMHF» CO3JaH B IEISX OOCCICYCHHS MPUHIIMIIA BAPUATUBHOCTH U
yueTa MHIUBUIYAbHBIX MOTPEOHOCTEN 00yUYaroMMXCS U MPU3BaH PEAIM30BaTh CIEAYIONIYIO (PYHKIUIO: PACIIUPUTD, YTIyOUTbD,
JIOTIOJTHUTh U3yUYEeHHE XUMUH, BXOJAIIEH B MpeaMeTHyto obnacts «ETtecTBeHHble Hayku». [IporpaMma ydeOHOTO (3JIEKTUBHOTO)
Kypca «XuMHUS: TEOpUST M MpaKTUKa» IJIsi 00pa30BaTENIbHBIX OpraHu3alui, peaau3yIoNMX MPOrpaMMbl CpeaHEro oOIIero
obOpazoBanus (nanee — [Iporpamma), pazpaboTaHa B COOTBETCTBUU CO CJICAYIONIMMU HOPMATUBHO-NIPABOBBIMU JOKYMEHTAMU: —
OenepanbHbil 3akoH Poccuiickoit @enepaunu ot 29 nekadbpst 2012 roga Ne 273-03 «O0 obOpazoBanuu B Poccuiickoit
Oenepanun» (C UBMEHEHUSMHU U JOMOJHEHUSAMU); — DefepabHbI ToCyAapCTBEHHBIM 00pa30BaTENIbHBIMN CTaHAAPT CPEIHETO
oO1ero oopa3oBaHusi, YTBEPKIACHHBIN nMprukazoM MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 masg 2012

r. No 413 ¢ usmenenusamu u nononnenusmu ot: 29 nekabps 2014 r., 31 nexabps 2015 r.,
29 uronst 2017 1., 24 cenrtsa6ps, 11 nexadbps 2020 r.

VY4eOHbI (ANEKTUBHBIN) Kypc «XUMHUS: TEOPHs U MPAKTHUKa» HA YPOBHE CPEAHEr0 OOILIEro 00pa3oBaHus ABISIETCS KypcOM
1o BBIOOPY OOyyaromuxcs B MpeIMeTHON obnactu «EcTecTBeHHBIE HAyKu», SIBISETCS 4acThio, POpMUpYEeMON y4acTHHUKaAMU
oOpazoBarensHOTO nporiecca. [Iporpamma yueOHOTo (3JIEKTUBHOTO) Kypca « XUMHMsI: TEOpHsl U MPaKTHKa» paccurtana Ha 70(68)

y4eOHBIX YaCOB, HA M3yUYEHHE Kypca B KaKJIOM KJlacce MpeanoiaraeTcst BbLAeauTh 1o 35/34 yacos (1 yac B Henento,)

1. Ilnanupyembie pe3yJbTAaThl 3JIEKTUBHOTO Kypca « HayuHble 0CHOBbBI XMMHUM»



HHaHpreMble JUIHOCTHBIC PE3YyJbTaThbl

JIM4HOCTHBIE pE3yNbTaThl BKIOYAIOT (POpMHpOBAHME YYyBCTBA TOPJOCTH 32 BKJIAJ POCCUWCKMX YYEHBIX XHMHUKOB B
pa3BUTHE MHUPOBOM XHUMHUYECKOW HAayKH; TIOATOTOBKAa BbIOOpa WHAMBUAYyAJIbHONH 00pa30BaTENbHON TPACKTOPUH U
npo(eCCUOHATBPHOW OpHEHTauuu oOydaromuxcs; (OpPMUPOBAHUE YMEHHUS YIPABIATh I103HABATEIBHOM JESITENbHOCTHIO;
pPa3BUTHE CIIOCOOHOCTU K PEIICHUIO MPAKTUYECKUX 337a4, YMEHHUIO HAaXOJIUTh CHOCOOBI B3aMMOJEHCTBUS C OKPYXAaIOIIMMU B
y4eOHOM M BHEYPOUYHOU NEATENIbHOCTH; (DOPMUPOBAHHE XMMUYECKOW M IKOJIOTMYECKON KYJIbTYphl, BOCIHTAHHE O€30MACHOIO

oOpalieHus ¢ XMMUYECKHUMH BEIIECTBAMU U CTPEMIICHHUS K 3J0POBOMY 00pa3y *KU3HMU.
Iliianupyemblie MeTanpeaMeTHbIE pe3yJbTaThl

MertanpenMeTHble pe3ysbTaThl OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOW MPOTrpaMMbl MPEICTABIECHBI TpEeMs TpYIIaMH
yHUBEpCaIbHBIX yueOHbIX nerctBuil (YVY /). PerynstuBHble YHUBEpCaAIbHbIE YUEOHBIC NEUCTBUS CAMOCTOSITEIILHO OINpPESsTh
LeNK, 3aJlaBaTh NapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOKHO ONPENENIUTh, YTO IIE€JIb JOCTUTHYTA; OLIEHUBATH BO3MOYKHBIE
MOCJIEACTBUSl JIOCTMIXKEHUSI TOCTABJICHHON 1M B JESITEIbHOCTH, COOCTBEHHOW >KU3HM M JKU3HU OKPYKAIOIIMX JIIOJICH,
OCHOBBIBASCh Ha COOOPAKEHUSX STHUKA W MOPAJIM;, CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a7adydl B 00pa3oBaTeIbHOM
NEATEIbHOCTH W KU3HEHHBIX CUTYallUsX; OLECHHMBATh PECYpPChl, B TOM YHWCIIE BpEMS U JAPYIHE HEMaTepHaIbHBIE PECYPCHI,
HEOOXOIMMBIC JIJI JOCTHKEHUS MOCTaBJICHHOM 11€JI1; BBIOUPATh MYTh JOCTHXKEHUS 1I€JIH, TUIAHUPOBATh PEIICHUE TTOCTABICHHBIX
3a/lay, ONTUMHU3HPYS MaTepuadbHble W HeMaTepUaJbHBIE 3aTpaThl; OPTaHU30BBIBaTH JS()PEKTUBHBIA TIOUCK PECYpPCOB,
HEOOXOJIUMBIX JUISl JOCTHKEHHUS MOCTABJICHHOM I1E€JIM; COIMOCTABJISITh MOJTYYEHHBIA pe3yJbTaT ASATEIbHOCTH C MOCTaBJIEHHOMN

3apanee 1eibto. [lo3HaBaTebHbIE YHUBEpCAIbHbIE yUeOHBIC NEMCTBUS. MCKAaTh M HAXOJUTh OOOOIIEHHBIE CHOCOOBI PEIICHUS



3aJa4, B TOM YHCJIE, OCYIIECTBIATh Pa3BEpHYThI MH(OPMALMOHHBIA MOUCK M CTaBUTh HA €r0 OCHOBE HOBBIE (y4eOHBIE U
MO3HABATENbHBIE) 3a7aud; KPUTUYECKU OIICHUBATh U WHTEPIPETHUPOBATH MH(GOPMALIMIO C Pa3HBIX MO3MUIIMM, pacrno3HaBaTh U
¢ukcupoBaTh MPOTUBOPEUUS B UH(POPMALIMOHHBIX HCTOUYHUKAX; UCHOJIb30BaTh Pa3INYHbIE MOJEIbHO-CXEMAaTUUECKUE CPECTBA
JUIA TIPEJCTABJICHUS CYIIECTBEHHBIX CBSI3¢d M OTHOIICHUN, a TaKKe MPOTHBOPEYUI, BBIBICHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHUKAX; HAXOJWTh W INPHUBOJUTH KPUTHYECKHE APTYMEHTHI B OTHOLICHHWM JACHUCTBHM W CYXKACHUU NIPYTrOro; CIIOKOWHO H
pa3yMHO OTHOCHUTHCA K KPUTHYECKUM 3aMEYaHUSM B OTHOILIEHUM COOCTBEHHOTO CYKIEHUS, pacCMaTpuBaTh UX KaK pecypc
COOCTBEHHOI'0 Pa3BUTHS; BBIXOJUTH 3a PAMKH y4€OHOro IpeaIMeTa U OCYLIECTBIATh LEJIEHANPaBICHHbIA MOMCK BO3MOKHOCTEN
U1 IIUPOKOIO IMEpeHoca CPeACTB M CHOCOOOB JEHCTBUS; BbICTpaMBaTh WHAMBHUIYAJIbHYIO OOpa30oBaTElIbHYIO TPAaEKTOPHIO,
YUMUTBIBAs OTPAaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHUS; MEHATh U YACP)KUBATh PA3HbIC [TO3UIUU B
MIO3HABATEJIbHOM  JIeATeNbHOCTH. KOMMYHUKAaTHBHBIE YHUBEpPCAJbHbIE y4ueOHbIE JACHCTBHUSA. OCYIIECTBISTH JEJIOBYIO
KOMMYHMKAIIMIO KAaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMU (Kak BHYTPH OOpa3oBaTENbHOM OpraHM3alMi, TaKk U 3a €e
npejaesiaMu), NoA0upaTh NapTHEPOB ISl IETOBOM KOMMYHHUKALIUHA UCXO/sl U3 COOOpaXKEHUI pe3yJbTaTUBHOCTH B3aUMOACHCTBUS,
a HE JIMYHBIX CUMIATUH; MPU OCYIIECTBICHUH TPYyNIIOBOM pabOThl OBITh KaK PYKOBOJUTENEM, TAK U YJIEHOM KOMaHJbl B pa3HbIX
poJisix (reHeparop MAeW, KPUTUK, HCIIOIHUTENb, BBICTYNAIOUIMM, 3KCHEPT U T.H.); KOOPAUHUPOBATH U BBINOJHATH paboOTy B
YCIIOBHUSIX PEaIbHOT0, BUPTYaIbHOTO M KOMOMHUPOBAHHOIO B3aMMOJEHCTBUS; Pa3BEPHYTO, JOTMYHO M TOYHO H3JIAraTh CBOIO
TOUYKY 3pEHUS C UCMOJIb30BAaHUEM a/IeKBaTHBIX (YCTHBIX M MHChMEHHBIX) SI3bIKOBBIX CPEJCTB; PACIIO3HABATH KOH(MIMKTOTEHHbIE
CUTYallMM U MPEJOTBPAIIATh KOH(IUKTHI O UX aKTUBHOM (pa3bl, BRICTPAUBATH JIEJOBYIO M 00pa30BaTeIbHYI0 KOMMYHUKALIHIO,

n30erast JMYHOCTHBIX OLCHOYHBIX CY)I(I[CHﬂﬁ.

[Inanupyemble npeaMeTHbIE Pe3yJIbTAThI



B pesyabTaTe o0yuenus no [IporpamMmme yaeOHOTO (31€KTUBHOTO) Kypca «HaydHbie OCHOBBI XUMHM» 00YUYarOIIANACS

HAy4YUTCS: PACKpbIBaTh Ha MPUMEPAX pPOJIb XUMUU B (HOPMHUPOBAHMM COBPEMEHHON HAy4HOW KAapTUHBI MUpa U B
IIPAKTUYECKON AEATEIHOCTH YEJIOBEKA, B3AMMOCBS3b MEXKIY XUMUAEHU U APYTUMHU €CTECTBEHHBIMA HAYKaMH; WILTFOCTPUPOBATH Ha
IPUMEPAX CTAHOBJIEHUE W JBOJIOLUIO OPraHMYECKOM XMMHUM KAK HAyKH Ha PA3JIMYHBIX MCTOPUYECKUX OdTallaX €€ pa3BUTHS,
YCTAaHABJIMBATh NPUYUHHO-CIICICTBEHHBIE CBS3W MEXAY CTPOEHHEM AaTOMOB XHUMHYECKHUX 3JJIEMEHTOB W TNEPHOINYECKUM
M3MEHEHHEM CBOWCTB XMMHUYECKUX JJIEMEHTOB M UX COCIMHEHUN B COOTBETCTBUH C IOJOKEHUEM XHMHUYECKHX DJIEMEHTOB B
[IEpUOANYECKON CUCTEME; aHAIIM3UPOBATh COCTAB, CTPOCHUE U CBOWCTBA BEILECTB, IIPUMEHSIS IIOJIOKEHHUSI OCHOBHBIX XUMHUYECKUX
TEOPUM: XUMHYECKOTO CTPOCHMS OpraHHyYecKux coenuHeHud A.M. byrnepoBa, CTpoeHHMs aToma, XHMHYECKOW CBSI3H,
ANEKTPOIIMTUYECKON AUCCOLMALIMA KUCIOT U OCHOBAHUM; YCTAHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBA3U MEXAY CBOMCTBAMU
BEILIECTBA U €0 COCTAaBOM U CTPOCHMEM; MPUMEHATH IIPAaBUJIa CTEMATHUYECKON MEXKIYHApPOJHOM HOMEHKIIATYPBI KaK CPEACTBa
paznuyeHusl U UACHTU(PHUKAIMK BEIIECTB MO MX COCTABY M CTPOEHHUIO; COCTABIIATh MOJIEKYJSAPHBIE U CTPYKTYpPHbIE (POPMYIIbI
HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB KaK HocuTeled HHPOpManuu O CTPOCHMM BEIECTBA, €ro CBOHCTBaX U
MPUHAJIEKHOCTH K ONPENEICHHOMY KJIACCy COEIUHEHUI; OOBACHATh MPUPOAY M CHOCOOBI 00pa30BAHMS XUMHUYECKOW CBSI3U:
KOBAJIEHTHON (TOJISIPHOW, HEMOJISIPHOW), WOHHOM, METAJUIMYECKOW, BOJAOPOAHOM — C MENIbI OMNPEAECICHUS XUMHUYECKOU
aKTUBHOCTH BEILECTB; XapaKTepU30BaTh (PU3NYECKUE CBOMCTBA HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB M yCTaHABIUBATh
3aBUCUMOCTh (DU3MYECKHUX CBOWCTB BELIECTB OT THUIMA KPUCTAUIMYECKOM PEUIETKH; XapaKTepU30BaThb 3aKOHOMEPHOCTH B
U3MEHEHUU XMUMHUYECKUX CBOMCTB IPOCTBIX BEIIECTB, BOAOPOAHBIX COCAUHEHUM, BBICIIUX OKCHIOB U T'MIPOKCUIOB; IMPUBOIUTH
MPUMEPBl XUMUYECKUX PEaKUUW, PACKPBIBAIOIIMX XAPAKTEPHBIE XMUMHUYECKHE CBOMCTBA HEOPTraHMYECKUX M OPTraHUYECKUX

BC€HICCTB HM3YYCHHLIX KJIACCOB C IMCJIIBIO HX I/IJICHTI/I(l)I/IKaHI/II/I 1 OOBsICHEHHUs o00J1acTh MPUMCHCHUSA,; ONPCACIIATL MCXaHHU3M



pEaKuy B 3aBUCUMOCTH OT YCJIOBUU MPOBENCHUS PEAKIINHU U MPOTrHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSA XUMUYECKUX PEaKIINil
Ha OCHOBE THIIA XUMHUYECKOH CBS3M M AKTUBHOCTH PEarceHTOB; YCTaHABIIMBAaTh 3aBUCHUMOCTh PEAKLIMOHHOM CIIOCOOHOCTH
OpraHUYECKUX COEAMHEHUU OT XapaKTepa B3aMMHOTO BIIMSHHUS aTOMOB B MOJIEKYJIaX C ILE€JIbI0 IMPOTHO3UPOBAHUS MPOAYKTOB
pEaKlMK; YCTaHABIMBATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKUUH U CMELIECHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX
(aKTOpOB C LENbIO0 ONpPENEIECHUsI ONTUMAIBHBIX YCIOBUIA MPOTEKAHWS XMMHYECKHX IMPOLIECCOB; YCTAHABINBATh T€HETHUECKYIO
CBSI3b MEXJy KJIacCaMU HEOPraHMYEeCKHMX M OpPraHMYECKHUX BELIECTB JUIsi OOOCHOBAaHUS NPUHUUIHUAIBHON BO3MOXHOCTH
MOJIyYeHHUs] HEOPTAHUYECKUX M OPraHWYECKUX COCJUHEHUH 3aJaHHOrO COCTaBa M CTPOEHHUS; NMOAOUpaTh PEareHThl, YCIOBHS U
ONpEAENATh MNPOAYKTHl peakUuil, MO3BOJIAIONINX pEealn30BaTh JaOOPATOPHbIE W MPOMBILUICHHBIE CIOCOOBI TOIYyYEHUS
BAKHEUIINX HEOPTAaHUYECKUX U OPTaHUUYECKHUX BEILECTB; ONPEACIIATh XapaKkTep CPeIbl B PE3YJIBTATE TUAPOIN3a HEOPTaHUYECKUX
Y OpPraHMYECKUX BEIIECTB W NPHUBOJAUTH INPUMEPHI T'MIPOJU3a BELIECTB B MOBCEAHEBHOM JKMU3HM YEJIOBEKa, OMOIOTHYECKHUX
OOMEHHBIX MpolecCaX U MPOMBIIUIEHHOCTH; NPUBOJAUTH MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUil B MPHUPOJIE,
MPOU3BOACTBEHHBIX MPOLECCaX U JKU3HEACSITENIbHOCTH OPraHu3MOB; OOOCHOBBIBATH MPAKTUYECKOE HCIOJIb30BAHUE
HEOPraHWYECKUX M OPraHUYECKHX BEUIECTB M MX PEAKLUMHA B MPOMBIIUIEHHOCTU U OBITY; BBIIOJHITh XUMUUYECKHN SKCIEPUMEHT
II0 PACHO3HABAaHUIO M IIOJYYEHUI0O HEOPIaHMYECKMX M OpPraHMYECKUX BEIIECTB, OTHOCSIUMXCA K pPa3Ju4yHbIM Kjaccam
COEIMHEHHIA, B COOTBETCTBUU C MpaBUJIaMU U MpUeMaMHu 0e30macHOi pabOThl ¢ XMMHUYECKUMU BEIIECTBAMU U JIAOOPATOPHBIM
0o0Opy/IOBaHUEM; MPOBOAUTH pacdyeTbl HA OCHOBE XMMHUYECKUX (OPMYJ U ypaBHEHUM pEaKIMil: HaXOXKJIEHUE MOJIEKYJISIPHOU
(GbopMyJIbl OPraHUYECKOTO BEUIECTBA MO €ro IUIOTHOCTH W MAacCOBBIM JOJISIM 3JEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIH IO
MPOJYKTaM CrOpaHus; pacyeTbl MacCOBOM J0dM (Macchl) XMMHUYECKOTO COEAMHEHUSI B CMECH; pacueTbl Macchl (0Obema,

KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIM OJTHO W3 BEIECTB JTAHO B M30BITKE (MMEET MPUMECH); PACUeThl MAaCCOBOW MU



O00OBEMHON J10/IM BBIXOJla MPOAYKTA PEAKLUU OT TEOPETUUYECKH BO3MOKHOI'0; PacueThl TEIUIOBOrO 3(P(eKTa peakliuu; pacyeThbl
O0OBEMHBIX OTHOIICHUH Ta30B MPH XUMUYECKUX PEAKIIMSIX; pacueThl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOIYKTA PEAKIUH,
€CIM OJHO U3 BEILECTB JaHO B BHUJE PacTBOpa C ONPEIEIECHHOW MacCOBOM JI0JIEH pPAaCTBOPEHHOI'O BEILECTBA; MCIIOIB30BATh
METOJbl HAy4YHOTO IIO3HAHWS: aHajIu3, CHUHTE3, MOJCIMPOBAHUE XUMHUYECKHUX IPOLECCOB M SBJICHUM — IPU PEUICHUU
y4eOHOUCCIIENOBATENBCKUX 3a/lady 0 M3YUYEHHUIO CBOKCTB, CIOCOOOB TOJYYEHHS M PACHO3HABAHMS OPraHUYECKHX BEILIECTB;
BJIQ/IETh MpaBUiIaMH 0€30I1aCHOTO OOpAIEHUS C €KUMHU, TOPIOYMMH U TOKCUYHBIMU BELLIECTBAMH, CPEICTBAMHU OBITOBON XUMUM;
OCYUIECTBJIATh IMOUCK XMMHYECKOW HH(GOpMAIMK O Ha3BaHUSAM, WIAEHTU(UKATOpaM, CTPYKTYpHBIM (opMmysiaM BEIIECTB;
KPUTHUYECKH OLICHWBATh M MHTEPIPETHUPOBATH XMMHUUECKYI0 MH(POPMAIUIO, COAEPIKAILYIOCS B COOOLIEHUSIX CPEJICTB MacCOBOU
uHpopManuu, pecypcax MHTepHeTa, Hay4YHO-TIOMYJISPHBIX CTAThAX C TOYKU 3PEHHS] €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B
LEJSAX BBISBICHUS OLIMOOYHBIX CYXKIEHUHW M (HOPMHPOBAaHHA COOCTBEHHOW MO3MIMHU; YCTAHABIMBATH B3aMMOCBSI3H MEXKIY
(dakTaMu U TEOpHUEH, MPUUMHOMN U CIIECTBUEM MPHU aHAINU3€ MPOOJIEMHBIX CUTyalMil 1 000CHOBAaHUM MPUHUMAEMBIX PEIICHUIN Ha
OCHOBE XMMHUYECKHUX 3HAHUM; NPEICTaBISATh NYTH PEIIeHUs TI00adbHBIX MpOoOJIeM, CTOSIIMX IMEpe]l 4YeTOBEYECTBOM, U
IIEPCIIEKTUBHBIX HAIPABJICHUM PAa3BUTHS XMMHUYECKHX TEXHOJIOTMH, B TOM YHCIIE TEXHOJIOTMHM COBPEMEHHBIX MAaTE€pUAIIOB C
pa3anYHON (PYHKIIMOHAIBHOCTHIO, BO300OHOBIISIEMBIX HCTOYHUKOB CBIpbS, NEpepabOTKW W YTWIM3ALUU NPOMBIIUIEHHBIX U
OBITOBBIX OTX0/0B. OOy4aroMUCAIONYYUT BO3MOXKHOCTb HAy4duThCA: (DOpMYIUMpOBaTh LEJb HMCCIEIOBAaHUSA, BBIIBUIATH U

MPOBEPSIThH
2. Coagepxanme 3JIeKTUBHOI0 Kypca «Hay4yHbie 0CHOBBI XUMUM»

10 KUIACC



I. YrneBonopoasl. (38 yacoB)

1.1: Brenenue. (8 yacoB)

1. Ctpoenust aToma yriiepoja B HOpMaJIbHOM U BO30YKJAECHHOM COCTOSTHUSX.
DNeKTPOHHBIC U ANEKTPOHHO-Tpaduueckre GopMyIibl aToMa yriiepoa.

2. 'mbpunuzanus opobuTaiield Ha mpuMepe aTroMa yriaepoja. Busl rubpuauzamum.
['eomeTpust MOJIEKYNT paCCMOTPEHHBIX BelllecTB. KpaTHOCTB yriepon -
yTAEpOIHbIX cBsi3eld. OcoOble BUBI CBSI3M B OPTaHMYECKUX BEIIECTBAX: G —
CBSI3b U T — CBSA3b.

3. Homenkiartypa opraHu4ecKux COCIMHEHHM: CHCTeMaTHIecKas, TpUBHaIbHAs,
parmoHasibHast. OOIMe TPUHIIUITBI TOCTPOEHUS Ha3BaHUN OPraHUYECKUX
BEIIECTB, YIPAXKHEHUS — COCTaBJICHUE (POPMYJT IO HA3BAHUSIM M HA00OPOT.

4. Bujpl n3oMepun OpraHUYECKUX COCTMHEHUN: CTPYKTYpHAs U
MPOCTPAaHCTBEHHAS.

5. OO011e 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIUH C y4acTHEM OpPraHUYeCKUX

BEILECTB. Y CIOBUS NPOTEKAHMSI, CIIOCOOBI pa3pylIeHUs CBsI3€H, KiaccupuKaims



peakIuii Mo MexaHW3MaM U TUITY PEaKIIMOHHBIX YaCTHII.

6. — 7. Anroputm perieHus 3a1a4 Ha BBIBOJ (hOPMYJ BEIIECTB IO MAaCCOBBIM
JIOJISIM DJIEMEHTOB.

8. UtoroBoe noBTopeHue TeMbl «BBegeHue»

1.2: [IpenenbHbIe yrieBo0PObl. (7 4acoB)

9. Ankansl. [lapameTpbl XUMHUECKON CBSI3U, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TOHATHE O KOH(popManusx, Buabl KoHpopmaruit. CBsi3b
MPOCTPAHCTBEHHOT'O CTPOCHUS U YCTOMUHUBOCTH BEILIECTB.

10. BzaumHoe BIMSIHUE aTOMOB B MOJIEKYJIaX ajlKaHOB. PernocenekTuBHOCTh
pEaKIUi.

11. OcoOeHHOCTH IPOTEKAHKS XUMUUECKUX PEAKIIUA C y4aCTUEM aJIKaHOB,
MEXaHU3M PEaKIMK CBOOOHO-PAJUKAIBLHOTO 3aMEIICHUS.

12. Iuknoankanbsl. OCOOEHHOCTH CTPOCHUSI M CBOMCTB IMKJIOATKAHOB: PEAKIIHH
3aMEIICHUS U PUCOCTHHCHHMS.

13. — 14. Pemenue 3a1a4 Ha HAXOXKIAEHUS MOJICKYJIAPHBIX (HOPMYIT



OpraHUYECKUX BELIECTB MO MPOJYKTaM CrOpPaHU.

15. Utorosoe noBropenue teMal «lIpenenbHbie yriieBoaopoabhy

1.3: Henpenenbubie yrieBoaopoasl. (13 yacos)

16. Ilpupoaa NBOMHOM CBS3M B ajIKeHaX U ankaaueHax. Obpa3oBaHue u
IapaMeTpsl IBOMHOU CBsA3U. Buasl nzomepuu.

17. MexaHu3M peaxiuu MMeKTPOGUILHOTO MPUCOEIUHEHHUS, TPABUIIO
MapxkoBuukoBa. Db ekt Xapaia (mepoKcuIHbIN 3P hEeKT).

18. Peakiuu 3amenieHus B ajjkaHax. MexaHu3M peakiuu CBOOOIHO-PaTUKATIBHOTO
MPUCOEANHEHUS Ha IPUMEPE PEAKLIUH TOJTUMEPU3ALUH.

19. — 20. OxucIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIIMH C YIACTUEM AJIKCHOB.
21. Peakuuu nprcoeIMHEHUS TaJOT€HOB U raJOr€HAIKAaHOB K
CONpsKEHHBIMAJIKAIMEHAM, 3aBUCUMOCTb MPOAYKTOB PEAKIIUN OT YCIOBUM HX
poTeKaHus. Peakuu npucoeuHeHns Ha IpUMEPE U30JIUPOBAHHBIX U
KYMYJUPOBAHHBIX aJIKaJIUCHOB.

22. Anxunsl. [Ipupona TpoitHol cBa3u. OOpa3oBaHue U MapaMeTpbl TPOUHON



cBs3u. Buael nzomepun.

23. Peakuyuu npuCOEIMHEHUS U 3aMELIEHNS B AJIKUHAX.

24. — 25. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU C YIACTHEM aJIKHHOB.

26. — 27. Pemienue 3a7a4 Ha HAXOKJEHUS MOJIEKYJIAPHBIX POpMYJT
YII€BOJIOPOAOB O 00111el opMyJie BEIIEeCTBA.

28. toroBoe noBTopeHue TeMbl «HernpeaenbHbie yrieBogopoabn

1.4: Apomaruueckue yriieBooposl. (10 qacos)

29. Ilpupona apoMaTUUECKOM CBSI3HU, €€ BIUSIHNUE HA PEAKIIMOHHYIO CIIOCOOHOCTh
BelecTs. M3oMepust 1 HOMEHKIIaTypa apeHoB.

30. MexaHu3M peakiuu 3MeKTpoPUIbHOTO 3aMelIeHHs Ha puMepe OeH301a U ero
TOMOJIOTOB.

31. OpueHTaHTBI IEPBOr0 M BTOPOTO poja B O€H30JbHOM Koiblle. CoriiacoBaHHas
Y HECOTJIaCOBAaHHAsl OPUEHTALIHS.

32. — 33. OKUCIUTENHbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH, TPOTEKAIOIIHNE C YIACTHEM

TOMOJIOTOB O€H301a.



34. O0ume cnocoObl MPOMBIIUICHHBIX U 1a00PaTOPHBIX CIIOCOOOB MOTYUYCHUS
yTJIEBOIOPO/IOB.

35. JlaboparopHas pabota. KauecTBeHHbIE peaklluK HA YTJI€BOAOPOIbI.

36. — 37. I'eHeTn4ecKas CBS3b yIiI€BOIOPOJIOB.

38. UtoroBoe 3ausitue no 1 pazaeny «YTriaeBoaopoIb»

II. Kucnopoconeprxaiue opraHndeckue BemecTna. A30TcoaepxKaline
OpraHMYeCcKHe BEIECTBA.

2.1: Couptsl. (6 4acoB)

39. Kucnopoaconepxauiyue oprannueckre Bemiectsa. OyHKIIMOHAIbHBIE TPYTIIIbI
(rumpocorpynmna, kKapOoHUIbHAs, KapOOKCcHIbHAs ). B3anuMHOe BIusiHUE aTOMOB
B MOJIEKYJIaX OPTraHUYECKUX BEIIECTB, COJAEPIKAIIUX KUCIOPO/I.

40. Pacnipenenenuie 3J€KTPOHHON MJIOTHOCTH B MOJIEKYJIaX CIIUPTOB Pa3HbIX
TOMOJIOTHYECKUX PSAJIOB: TIPEACIbHBIX, HEMIPEACIbHBIX, apoMaTrueckux. O0mas
XapaKTEPUCTHKA XMMHUYECKUX CBOMCTB CITUPTOB. Peakiuu 3amerieHus,

MMPOTCKAarOIMEC B YIJICBOJOPOAHOM paauKalI€e CIIMPTOB.



41. Oco0eHHOCTH CTPOCHHUS U CBOMCTB MHOTOATOMHBIX CIIUPTOB. DeHoIbI,
CTPOCHHE, CBOICTBA, OpUEHTAIUS B OCH30JIbHOM KOJIBIIE.

42. IlpombIlIeHHBIE U Ja00PAaTOPHBIE CIIOCOOBI MOJIYUYEHHUsI CIUPTOB U (PeHOA.
MexaHu3M peakiiny HykJIeo(UIbHOTO 3aMEeIEeHUs Ha TPUMEPE MOTYUEHUS
CIIUPTOB U3 raJOT€HAIKaHOB.

43. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU C YYACTUEM CITUPTOB.

44. UtoroBoe 3ansaTue 1o teMe «CoupTsi»

2.2: KapGonuibHble coenuHenus. (3 yaca)

45. I'omonoruyeckue psabl kKapooumnoB. Knaccuduxamus. zomepus u
HOMEHKJIaTypa. DIEKTPOHHOE CTPOCHHE, B3aUMHOE BIIMSIHUE B MOJICKYJIaX.
46. XUMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB. MeXaHU3M peakiui
HYKJICO(PWIHHOTO MPUCOSAUHEHHS Ha PUMEPE aIbJACTUIOB U KETOHOB.

47. OKUCIHUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU C yUaCTUEM aIbJACTUIOB U
KETOHOB.

2.3: KapOoxkcumnbHbie coequHeHus. (9 yacon)



48. Cocras, knaccuduxaius, H30Mepusi 1 HOMEHKJIaTypa KapOOHOBBIX KHUCTIOT.
DNEKTPOHHOE CTPOCHUE, B3aUMHOE BIIMSIHUE B MOJIEKYJIaX.

49. OcoOble CBOMCTBA HEKOTOPBIX KAPOOHOBBIX KUCJIOT: MypPaBbUHOM,
MaJbMUTHUHOBOM, cCTeapuHOBOM. Mbl1a. OTHOILIEHHE MbLIA K )KECTKON BOJIE.

50. HenpenenbHble, ABYXOCHOBHBIE U apOMaTHUECKHE KUCIOThl. OCOOEHHOCTH UX
cBoicTB. CrioCcOOBI NMOIY4YE€HUS JBYXOCHOBHBIX KUCIIOT.

51. B3auMoCBs3b KUCIOPOACOAEP/KALUX OPTAHUYECKUX BEILIECTB.

52. B3auMOCBs3b KUCIOPOACOAEPKAIUX OPTAHUYECKUX BEIIECTB U
YTJIEBOAOPOI0OB PA3IMYHBIX TOMOJIOTMYECKUX PSIOB.

53. — 54. Pemenue 3a/1au Ha HAXOXKJACHUE MOJEKYIISIPHONU (DOPMYJIBI
OpPraHUYECKOro BEUIECTBA, COAEPHKAIIETO KUCIOPOI.

55. JIaboparopnas padota. KauecTBeHHBIE peakIiMK Ha KUCIOPOICOACpIKAIIIIE
OpraHU4eCKUE BEIECTBA.

56. UtoroBoe 3ausitue o temam: «KapOoHUIbHBIE U KapOOKCUIIbHBIE

COCIIMHEHUS



2.4: Amunsl. (3 gaca)

57. Amunbl. OCHOBHOCTh aMHUHOB, 00YCJIOBIIEHHAs! 0COOBIM CTPOCHUEM
aAMUHOTPYTIIIHI.

58.AnunuH. OCHOBHBIE CBOMCTBA aHUJIMHA B CPABHEHUHU C aMUHAMU U aMMHUAKOM.
OpueHTaius B 0€H30JIbHOM KOJIbIle. MexaHu3M peakiiuu 3uHIHA.

59. Pemenue 3a71a4 Ha HaXO0K/JIEHUE MOJIEKYJIIPHOUN (POPMYJIbl OPraHUYECKOTO
BEILIECTBA, COJIECPIKAILIETO a30T.

III. BemecTBa >XMBBIX KJIETOK. (6 4acOB)

60. XKXupsl. OcoOEHHOCTH CTPOEHUS, COCTAB U KiaccuduKkarus >kupoB. CBolcTBa
MPENeNbHBIX U HEMIPEACIbHBIX JKUPOB.

61. Monocaxapuapl. Knaccudukarys, coctaB, U30MepHsi, TAyTOMEPHS,
orntuueckas nzomepusi. CBONCTBa MOHOCaXapuI0B HA OCHOBAHUHU UX COCTaBa U
CTPOCHHS.

62. Onurocaxapusl, nojucaxapuapl. CTpoeHre, HaX0XKAECHUE B IPUPOJIE.

XUMHUYECKHUE CBOMCTBA: OKUCIICHUE, KUCIIOTHBIN TUIPOJIN3.



63. AMUHOKHCIIOTHI —aM(OTEepHBIC OpraHUYEeCKre coeAnHEHUs. B3auMuoe
BIIUSIHUC JBYX (DYHKITMOHAIBHBIX TPYIII APYT HA IpyTa.

64. benku — nmpupoaHBIE TOJIUMEPHI. [ MApOIHM3, TeHaTypaIys, [IBETHHIC PEAKIIHH
Ha OEJIKH.

65. JJaboparopnas padota. KauecTBeHHBIE peaKIMi HA aMHUHBI, KpaxMaJl U OCJIKH.
I'V. BeicokoMoOmneKyIsipHbIe OpraHUYeCKre BEIECTBA, BOJIOKHA. (5 4acoB)

66. [Tonmumepnl, 0COOEHHOCTH CTpOEHUS, (PU3UUECKUX CBOMCTB, CIIOCOOBI
MOJIYYSHUS TIOJIMMEPOB: TOJMMEPU3ALINSI, TOTUKOHACHCAITHS.

67. CtepeoperysipHbie MOIUMEPHI. TepMOIIaCTUYHbIE U TEPMOPEAKTUBHbBIC
nonuMepsl. [Limactmaccel.

68. BosokHa, kiaccudukaisi, MpoOU3BOJCTBO BOJIOKHA KAlPOH U JIaBCaH peakInueit
MOJINKOH/ICHCAIINH.

69. Utorosoe 3austue no pazaenam Il u IV

70. O6o061aro1Iee MOBTOPEHUE.

11 KUIACC



V. Xumunueckuii asemeHT (11 gacoB)

71-72. ®opMbI CyIIeCTBOBAHUS XUMUYECKHUX 3JIEMEHTOB. OCHOBHBIE TTOHSTHUS U
3aKOHBI XUMUH.

73-74. Ctpoenue atoma. [lepuoanueckuii 3akoH. [lepuoanueckas cucrema
AJIIEMEHTOB U CTPYKTYpa IEKTPOHHON 000JI0YKHU aTOMOB.

75-76. Xumuueckue GopMyJibl U pacyeThl 10 HUM. 3aJ]a4K Ha HaXO0KJICHUE
XUMHUYECKOUN (pOpMYJIbI BEIIECTBA.

77. KonuuectBo BemecTBa. Yucno ABoraapo. MomspHsiil 00bem ra3os. ['a3oBbie
3aKOHBI.

78. ANTOpUTMBI pEUIEHUS PACUETHBIX 3a]1a4.

79. ANTOpUTMBI pEUIEHUS SKCIIEPUMEHTAIBHBIX 3a/1a4 MPU U3YyUYECHHUU
HEOPTaHUYECKUX U OPTaHMYECKUX COCTMHEHUHN.

80.UtoroBoe 3aHATHE MO TEMEKXUMUUYECKUIN FTEMEHT.

VI.Bemectso (9 yacos)

81. DNeKTpOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB.



82. Nonnas cBs3b. Katnons! n annonsl. Kitaccudukaius HOHOB 1O COCTaBy
(IpoCThIE U CIO0XKHBIE), IBETa HOHOB. MloHHBIE KpUcTaunueckue pemeTku. CBolcTBa
BEIIECTB C MOHHOW KPUCTAJUINYECKON PEIIETKOM.

83-84. Knaccudukaiusi KOBaJIGHTHON XUMHUUYECKOU CBSI3U: TI0 MEXaHU3MY
oOpa3oBaHus (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIH ), IO AJIEKTPOOTPULIATETLHOCTH
(momnsipHast M HEMOJISIpHAst ), 0 CIIOCO0Y MEePEeKPhIBAHUS YICKTPOHHBIX OpOUTaie (¢ U
), 10 KpaTHOCTH (OJIMHApHAsA, IBOITHAS, TpolHAas U nosryTopHasi). [lonsipHOCTH CBSI3U
Y TIOJISIPHOCTH MOJIEKYJIBI.

85. MexMonekyasipHas U BHyTPUMOJIEKYJIIpHAsl BOAOPOAHAs CBSI3b. MexaHu3m
oOpa3oBaHUs U 3HAYEHHUE BOJIOPOIHON CBSI3U JUIsl OPTaHU3AIUU CTPYKTYP
OMOTIOJIMMEPOB.

86. Equnas npupoaa XuMH4ecKux cBsi3eid. IOHHas CBA3b Kak MPEAEIbHbIN Cly4yan
KOBAJICHTHOM NOJISIPHOM CBSI3H; MEPEXOJ OAHOTO BU/IA CBSI3U B IPYIOM; PA3HbIE BUJIbI
CBSI3M B OJJHOM BELIECTBE. MEKMOJIEKYIISIPHbIE B3aUMOICUCTBHS.

87. Metaumnueckas CBA3b.



88. BermiecTBa MONEKYJIIPHOTO W HEMOJICKYJIIPHOTO CTPOCHUS. THI KPUCTAINTHYECKON
pEIIeTKH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHS.

89. UtoroBoe 3ansTue no reme«BeniecTBoy.

VII. Knaccudukanus xumuueckux peakuuii (15 gyacon)

90. PacyeTsl 00bEMHBIX OTHOIICHHM ra30B MPU XUMHUUYECKUX PEAKIIHIX
91-92.2nekTponuTUyeckasi IUCCOIUAIIMS HEOPTaHUYECKUX U OPTraHMYECKUX KUCIIOT,
Ieno4ei, cojaei. Peakuyu noHHoro ooMeHa.

93. PacyeTsl, CBA3aHHBIE C KOJMYECTBEHHBIM COCTABOM PACTBOPOB.

94-95. CxopocTh XUMHUECKOU peakinu. [IOHATHS «IHTAIBIH, «IHTPOTUSY,
«oHeprus ['n66ca». O6paTrmbie 1 HEOOPATUMbIE XUMUUYECKHUE PEaAKITNU. XUMHUIECKOEe
paBHOBECHE U YCIIOBHUS €0 CMEIIIECHUS.

96. Pemenue 3aau no teme: «CKOPOCTh XUMUUYECKON PEaAKIIUM»

97. TermoBbie 3 (PEKTH XMMUYECKUX peakInid, 3akoH I'ecca. PacueTsl o
TEPMOXUMHUYCCKUM YPAaBHCHHSIM

98-99. OxucIUTEILHO-BOCCTAHOBUTEBHBIE pEeaKIIMU. METO ] 3JIEKTPOHHOTO U



AIIEKTPOHHO-MOHHOTr0 Oananca. Biusnue cpenpl Ha npotekanue OBP.

100. Koppo3ust MeTaioB 1 CIIOCOOBI 3aITUTHI OT HEE.

101-102. 'uapoan3 OpraHuYecKuX U HEOPraHUYECKUX coenHeHn. OOpaTUMBbIT
TUIPOJIU3, HEOOPATUMBINA THAPOJIN3 U OOMEHHBIN ruapoau3.BogopoaHsiii
MOKA3aTelb.

103. DnekTpoau3 paciiaBoB U paCTBOPOB BEUIECTB.

104. Utorooe 3ansaTtue no teMe«Kinaccuduxaius XUMUIECKUX PEAKITUI.

VIII. KoMIuiekcHbIE COeTMHEHUS U KPUCTAIUIOTHAPATHI (3 daca)

105. KoopannanmonHnas teopus A. Beprepa. KoMiuiekcHble coeTMHEHUS.
Knaccuduxkanus, HomeHknatypa. Xumuueckue cBorictpa. [lonydyenue u npuMeHeHue
106. Kpucramnoruapatel. XuMuueckue cBorictna. llonyyenne u npuMeHeHue.
107. Pemenune 3ana4 no teme: «KpucramioruapaTte.

IX . Knaccudukarys BeIecTB 1 ux cBoiicTra (12 gacoB)

108-111. Xapakrepuctrka MeTamioB rinaBHbix noarpymnm [—III rpymm.

XapakTepHuCcTUKa METAJJIOB — MEIM, XpOMa, XKeJle3a.



112-114. XapaktepucTrka HEMETAUTIOB TJIaBHBIX noarpym [V-VII rpymm.
115.Xumuueckne CBOMCTBa HEOPraHUYECKUX BELIECTB PA3IMYHBIX KIACCOB.
B3anMocCBsI3b HEOPraHMYECKUX BEILIECTB.

116. Ilpaktuueckas padota Ne 1 Xumudeckue cBOWCTBAa OKCHUJIOB, OCHOBAHHI,
KHUCJIOT U COJIEH.

117. I'eneTnyeckas CBA3b MEK/1y KJIACCAMU HEOPTaHMYECKUX COETUHEHU.

118. Utorosoe 3anstue no reMe«Knaccudukaiys BemecTB U UX CBOMUCTBAY.
Pewenue 3anay no teme: «Heoprannieckue BEMIECTBAY.

X. CruiaBbl U MUHTEpMETAILTUABI (2 yac)

119.CninaBbl 1 MHTEpMETAILIUIBI.

120. Pemenune 3aa4 Ha BEIYMCIICHUE MAaCCOBOM JIOJIM METajljIa B CIVIaBE, BHIBEICHHC
dbopMyT HHTEpMETAJUTHIOB.

XI. MHoroo0pa3ue opraHu4eCcKrUX BEMIeCTB (8 4acoB)

121-122. OcHOBHBIE MOJOXKEHUS U HANIPABJICHUS Pa3BUTUS TEOPUU XUMUYECKOTO

CTpoeHus oprannyeckux Beuiects A.M. bytnepoBa. OCOOEHHOCTH XUMHUYECKOTO U



AIIEKTPOHHOTO CTPOCHHUS aTKaHOB, AJIKEHOB, aIKWHOB, UX CBOMCTBA.
123.ApomaTruyecKkue yrieBo0POAbI.

124.31eKTpoHHOE CTPOCHUE (PYHKITMOHAIBHBIX TPYIIT KHCIOPOI0COAEPIKAIINX
OpPTraHUYECKUX COCTMHEHUMN.

125.XuMuuecknue cBOMCTBA KUCIOPOACOAECPKAIINX OPTaHUYECKUX COCTMHEHUM.
Crnosxnblie 3¢upsl. XKupsl. Mbiia.

126. YrieBoasl.

127. AMuHBI. AMUHOKHUCIIOTHI. benku.

128. UtoroBoe 3anstue no reMe«MHOrooOpa3ne OpraHnyecKuX BEIeCTBY.
XII. TTo3nanue u MpUMEHEHHE BEIIECTB M XUMHYECKUX peakiuii (10 gacon)
129.11paBuna paboTsl B 1abopatopun. MeTopl NCCIeT0BaHMs OOBEKTOB.

130. KauecTBEeHHbIE peakIIMi HA HEOPTAaHUYECKHUE U OPTAHUYECKHUE BEIIECTRA.
131-132. Ilpaktudeckas padbora Ne 2 KauecTBeHHBIC peakliui OPTaHUYECKUX U
HEOPTaHUYECKUX COSTUHECHUM.

133. O6mre Hay4YHbIe MPUHITUITEI XUMUYECKOTO MPOU3BOICTBRA.



134. PacueTsl Macchl BEIIECTBA WM 00BbEMA T'a30B IO U3BECTHOMY KOJIMYECTBY
BEILECTBA U3 YYaCTBYIOLIUX B PEAKIUU.

135. Pacuetsl maccel (00beMa, KOJTMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIIU
OJTHO M3 BEILIECTB AAHO B U30BITKE (MMEET MIPUMECH).

136. Pacuetsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIH OJHO
U3 BEILIECTB JIaHO B BUJIE PACTBOpPA C ONPEACICHHON MacCOBOM J10JI€ paCTBOPEHHOTO
BEILECTBA.

137. 3agaun Ha onpeneaeHue BbIX0a NPOAYKTa PEaKIUH.

138.3amaun Ha onpeAeIeHUE KOJTUYECTBEHHOTO COCTaBa CMECH.

139-140. 3amuTa NpOEKTHBIX padoT.

3.TemaTn4yeckoe NJIAHNPOBAHUE

10 xiacc

No paznena/mannmeHoBaHue paszena KonnuecTBO KOHTPOJIbHBIX, MPAKTHUYECKUX U

1abopaTopHBIX paboT




I. YraeBogopoanbi- 8 u

Aukanbl. [lapameTpbl XUMHYECKOW CBSI3H, IPOCTPAHCTBEHHOE CTPOCHHUE

MOJIEKYJI, TOHITHE O KOHPOpMAIHIX, BUABI KOH(pOpMaIuit

B3aumHoe BiIMsSIHHE aTOMOB B MOJICKYJIaX aJIKaHOB.

Huxnoankanbl. OCOOEHHOCTH CTPOCHHS U CBOMCTB IMKJIOAJIKAHOB: PEAKIIUU

3aMCIICHUA U IIPUCOCINHCHUS.

PeaKIII/II/I 3aMCIICHHUA B aJIKaHaxX. MexaHus3m PCaKIHn CBO6OI[HO-

paauKaJIbHOI'O IMPUCOCANMHCHHWA Ha MMPUMCEPEC pCaKIINH IMOJIMMCPU3allUH.

AJIKWUHBI

Hpnpozxa apOMaTH‘IGCKOﬁ CBA3HU U BJIMSAHHC Ha PCAKIUOHHYIO CITOCOOHOCTh

BenecTB. M3oMepus 1 HOMEHKIIaTypa apeHoB.

OO61ume crnocoObl TPOMBIIIIEHHBIX U TJA0OPATOPHBIX CIOCOOOB nonyyeHus Y B

JlabopatopHas pabora. KauecTBeHHbIE peaKIuu Ha YTIeBOJIOPOIbI.

Ne paznena/HanmenoBanue paszzaena

KonmndyecTBO KOHTPONBHBIX, MPAKTUYCCKAX H
71a00paTOPHBIX PabOT

2. Kucjsopoaocoaepxamiue coefuHeHust — 64

Kucnopoaconepxaniue opraHnyeckue BemectBa. OyHKIIMOHAIBHBIE TPYIIIHI
(rumpocorpynna, KapOOHWIbHas, KapOokcuibHasi). B3auMHoe BiusHHE
aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEILLECTB, COAECPKAILUX KUCIOPOA




PacnpeﬂeﬂeHHe BHGKTPOHHOﬁ INIOTHOCTH B MOJICKYJIaX CIIMPTOB pPA3HBIX
TFOMOJIOTHYCCKUX PAOOB: IIPCACIIBHBIX, HCIPCACIbHBIX, dpPOMATUYCCKUX.
O6Hlafl XAPAKTCPUCTHKA XUMHUYCCKUX CBOMCTB CITUPTOB

OCc00EHHOCTH CTPOEHUS U CBOMCTB MHOTOATOMHBIX CIIUPTOB. DEeHOMIBI,

[IpomblliieHHBIE U JTA0OPATOPHBIE CIIOCOOBI MOTYUYEHHUS CIIUPTOB U PeHoa

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pe€aKkunmn C y4aCTUEM CIIMPTOB.

KonTtponrsnas pabota «CriupThi»

3.KapOonuiabHble coenHeHus 3 4

['omonoruueckue  psanbl  kapOonwnoBKnaccudukamus.  WM3omepus u
HOMEHKJIaTypa

XHUMHYECKHE CBOMCTBA AJIbACTU 0B 1 KCTOHOB

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC p€akuun C Y4aCTUCM aJIbACTHAOB U
KCTOHOB

4. KapOokcujbHble coeuHeHus -9 u

CocraB, knaccuduKkaius, U30Mepusi U HOMEHKJIATypa KapOOHOBBIX KHCIOT.
DJEKTPOHHOE CTPOEHUE, B3aUMHOE BIUSIHUE B MOJIEKYJIaX

Ne paznena/HanMeHoBaHue pazena

KomnuectBo KOHTPOJBHBIX,

MPAKTUYECKUX U JIAOOPATOPHBIX pabOT

OcoOble  cBOWCTBA HEKOTOPBIX KapOOHOBBIX  KHUCIOT: MYpPaBbUHOM,
MAJIbMUTUHOBOM, CTE€APUHOBOW. MbLIA.




HenpenenbHble, AByXOCHOBHBIE U apOMaTHUECKHE KUCIOThl. OCOOEHHOCTH UX
cBoMCTB. CrIOCOOBI OJIyYEHHS IBYXOCHOBHBIX KHCIIOT.

Bzaumocss3b KHCJIOPOACOACPKAIIINX OPIraHNYCCKUX BCIUICCTB

B3aumocss3b KHUCIIOPOACOACPIKAIINX OpPraHN4YCCKHX BCIICCTB )41
YIJICBOAOPOAOB PA3IIMYHBIX TOMOJOTHYCCKUX PAIOB.

Bzaumocss3b KHUCJIIOPOACOACPIKAIITUX OpPraHUYICCKUX BCIICCTB n
YIJICBOAOPOAOB PA3JIMYHBIX TOMOJOITHMYCCKHUX PAIOB.

JlabopatopHast pabora. KauecTBeHHBIC peakIM Ha KHCIOPOJCOJCpIKAIIUC
OpTaHUYECKUE BEIECTBA.

Pemienune 3aady Ha HAXO0XJIEHUE MOJEKYISIPHON (HOPMYJIbI OPraHUYECKOTrO
BEILIECTBA, COAEPHKAIIETO KUCIOPO.

KontponbHass pabGota mno Temam: «KapOoHuIbHBIE U KapOOKCHIIbHBIE
COEJIMHEHUSD)

No paznena/HanmMeHOBaHKE pa3zena

KonuuectBo KOHTPOJIbHBIX, HNPAKTUYCCKUX H

1ab0opaToOpHBIX paboT

5.AMHUHBI 3 4

Amunbl. OCHOBHOCTh AMUHOB, 00YCTIOBJIIEHHAs! 0COOBIM CTPOCHHEM




AnnnuH. OCHOBHbBIC CBOMCTBA aHMJIMHA B CpaBHCHHUH C aMUHAMHU U
AMMHAKOM. OpI/IeHTaI_II/ISI B O€H30JILHOM KOJbIC. MexaHu3m peaKnuun 3uUHUHA.

Pemenve 3amad Ha HaxOXXIEHHWE MOJEKYISIPHOU (DOPMYIIBI OpraHUYECKOTO
BEIIECTBA, COJIEPKAIIIETO a30T.

5.BeliecTBa JKMBBIX KJIETOK. 6 4

Kupsl. OcobeHHOCTH CTPOEHUSI, COCTaB U Kiaccudukaius >kupoB. CBoricTBa
MIPEAEIbHBIX U HENPEAEIbHBIX KUPOB.

MOHOC&X&pI/II[BI. KJ’IaCCI/I(bI/IKaI_II/IH, COCTaB, HN30MCpHUd, TayTOMCPHUAI,
OIITHYCCKasA U30MCPHA. CsoiicTBa MOHOCAXapuaI0B Ha OCHOBAHHHU HX COCTaBa
U CTPOCHUSA

Onurocaxapunpl, noyucaxapuapl.CTpOCHHE, HAXOXKICHUE B MPUPOJE.
XUMHYECKHE CBOMCTBA: OKUCIICHUE, KUCIIOTHBINA TUIPOJIU3.

benku — mpupoaHbie TOMMEpHI. [ uapoamn3, AeHaryparus, [BETHBIC PEaKIuu
Ha OelKHu

AMUHOKHCIIOTBI —aM(OTEepHBbIE OpraHUYecKHe CcoeauHeHus. B3auMmHoe
BIIMSIHUE JIBYX (DYHKITMOHAJIBHBIX TPYII JPYT HA JIpyTa.

JlabopatopHas paborta. KauecTBeHHbIE peakIluu Ha aMUHBI, KpaxMail U OeJKu.

11 kaace
Ne pazngena/ HaumenoBanue pasnuena KonuyecTBO KOHTPOJIbHBIX, JTA0OPATOPHBIX U MPAKTUYECKUX
pabort
1. Xumuueckui 3j1eMeHT — 7 4 K.P.-1
@opMBbI CYIIECTBOBAHUSI XUMUYECKHUX 3JIEMEHTOB. OCHOBHbBIE




ITOHATHA N 3aKOHbI XMMHH

Crtpoenune aroma. [lepmonuueckuii 3akoH. Ilepuomuyeckas
CUCTEMa DJIEMEHTOB U CTPYKTypa DSJIEKTPOHHON O0O0O0JOUKH
aTOMOB.

Xumuyeckue (OpMyNIbl U pacueThl MO HUM. 3agadyd Ha
HAXO0XJICHUE XUMUYECKON OpPMYJIBI BEIIECTBA.

KonuuectBo BemectBa. Uncno ABoragpo. MomsipHslii 00beM
ra3oB. | 'a30BbIe 3aKOHBI.

AJ'II‘OpI/ITMBI peUICHUA paCYCTHLIX 3aaa4.

AJIFOpI/ITMBI PCIICHUA  OSKCIICPUMCHTAJIBHBIX 3aJ1ad IIpU
HN3YYCHHUH HCOPTraHNIYCCKHNX U OPraHNYCCKHUX COCI[I/IHeHI/Iﬁ

KonTpoabHasi padora no teme «XUMHYECKHI 3JIEMEHT)

2.BemmectBo 9 9

K.P.-1

SHCKTPOOTpI/IHaTeHBHOCTB XUMHUYCCKUX 3JICMCHTOB.

WNonnas cBsa3b. Katnonsl u annonsl. Knaccudukaiys HOHOB
10 COCTaBY (IIPOCTHIC U CII0XKHBIE), IIBETA HOHOB.

Kiaccudukanust koBaJleHTHOW XUMHYECKOMN CBSI3U

Kiaccudukanust koBaJleHTHOW XUMHYECKOMN CBSI3U

Ne paznena/ HaumenoBanue pasnaena

KonuyecTBO KOHTPOJBHBIX, JIA0OPATOPHBIX U MPAKTUYECKUX

pabort

MexMmonekyiisipHasi Y BHYTPUMOJICKYJISIPHAsE BOJAOPOJIHAs
CBsi3b. MexaHu3M o0pa3oBaHUs W 3HAYEHUE BOJOPOIHOU
CBSI3U JIJISI OPTaHU3AIMH CTPYKTYpP OMOTIOTMMEPOB.

Ennnas npupona XuMHUYECKUX CBA3EU




Meramnyueckas CBS3b.

BemecTsa MOJIEKYJISIPHOTO 151 HEMOJIEKYJIIPHOTO
CcTpoeHUs. TUIl KPUCTAINTMYECKON PEIUIETKH

KontposnbHas pabota o teme «BemiectBay

3. Knaccudukanus xumuueckux peaxkmuii 15 4

K.P.-1

Pacuetsl OOBEMHBIX OTHOIIEHHH Ta30B MPU XUMHUYECKHUX
peaAKIMAIX

ONEeKTPOJUTHYECKAss  JUCCOIMALUSI ~ HEOPraHWYECKUX U
OPraHUYECKUX KHUCIIOT, WIENI0YeH, cojieil.Peakunm HOHHOTO
oOmeHa

DIEKTPOIUTHYCCKAS JUCCOIMAIINS  HEOPTaHMYECKUX U
OpraHUYECKUX KHCIIOT, IIeJIOYeH, coJjcii.Peakiimm HMOHHOTO
oOMeHa

PaC‘{eTbI, CBA3aHHBIC C KOJIMYCCTBCHHBIM COCTAaBOM PaCTBOPOB

Ckopocth xumuyeckod peakuuu. I[IOHATHS «IHTaIBIUSY,
«OHTpoONHY, «dHeprus [ nooca». OOpaTuMbie 1 HEOOpATUMBIE
XUMUYECKUE PEAKIIUU.

Ne paznena/ HaumenoBanue pasnena

KonnuecTBO

IPaKTUYECKUX padOT

KOHTPOJIbHBIX,

71a060paTOPHBIX

)41

Pemenue 3aay no reMe: « CKOPOCTh XMMUUECKOW pEaKIIMI)

TeroBeie 3¢ (dEeKT XUMUYECKUX peakiui, 3akoH ['ecca.




Pacdersl 10 TEPMOXUMHUUYECKUM YPAaBHEHUSM

OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC peaKuum. Meton
AJIEKTPOHHOTO M D3JIEKTPOHHO-MOHHOTO OanaHca. Brnusnue
cpensl Ha npotekanue OBP.

OKUCANTETBLHO-BOCCTAHOBUTENBHBIC peaKuuu. MeTton
AJIEKTPOHHOTO M AJIEKTPOHHO-MOHHOTO Oayianca. BrusiHue
cpensbl Ha npotekanue OBP.

Koppo3ust MeTarmioB 1 crocoObl 3alUTHI OT HEe.

I'uaponn3 OpraHMYECKMX W HEOPraHUYECKUX COCAUHEHUM.
OOpaTumblii TUAPOIN3, HEOOPATUMBIN THAPOJIN3 U OOMEHHBIN
ruApoan3.BoaopoaHslil mokas3areinb

DJIEKTPOJIN3 PACIIABOB U PACTBOPOB BEILIECTB.

KonTpoabHas padora « XuMu4ecKne peakunm)

Ne paznena/ HammenoBanue paszena

KonnuectBO

IPaKTUYECKUX padOT

KOHTPOJIbHBIX,

71a00paTOPHBIX

)51

4 KoMIJIeKCHbIe COeIUHEHNSI M KPUCTAJLUIOTHAPATHI 3 4




Koopaunanmonnass teopusi A. Bepnepa. KommiekcHbie
coenunenus. Knaccudukanus, HOMEHKIaTypa. XUMUYECKUE
cBoricTBa. [lonyuenue n npumenenue

Kpucramnoruaparsl. Xumudeckue cpoucrtsa. [lomydyenue n
IPUMEHEHHE.

Hrtorosslii ypok
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