IIpunaoxenne 1
K OCHOBHOH 00111€00pa3oBaTeNbHON Iporpamme
cpeanero oduiero oopazoBanusi, npuka3 Ne 15 ot 5 aBrycra 2019 1.

MyHununaabHoe 001eodpa3oBateibHOE YUpPexKIeHHe
«Cpennsisi 001eo0pa3oBaTejibHasA K02 Ne2
uM. I'epost CoBerckoro Cor3sa A.Il. UBanosa»
Jly’cKOro MyHHIIMNAJBLHOTO paiioHa JleHmHrpaackoii odacTu

Paccmorpena u pekomennoBana YTBepxkaeHa NPUKA30M 110 IIKOJIE
K YTBEPXKICHUIO Ha 3aCEJaHUU Ne 19 or 31 aBrycra 2019 r.
METOJIMYECKOT0 00BEMHEHUS

yuutene reorpaduu, GU3NKH,

XAMUH, OMOJIOTHH,

€CTECTBO3HAHUS, ACTPOHOMUHU

npoTokos Ne 1

ot 30 aBrycra 2019 r.

PaGouasi nporpamma
1Mo XUMHHU
o1rocC COo
10-11 kaaccnbl
yriy0JieHHbIl YPOBEHb
CPOK peajiu3anum 2 roja

Pabouas mporpaMma cocTap/ieHa Ha OCHOBe TIPUMePHOM MPOrpaMMbl CpeJHero MoHOTo
obpasoBanust 1o xumuu  (yriayOneHHbI  ypoBeHb) aAns  10-11  kmaccoB
o61ieobpa3oBaTe/ibHBIX YUPEXKJeHUl, aBTOPCKOM MporpamMmbl Kypca xumuu agist 10-11
KaccoB 001meoOpa3oBaTe/ibHbIX yupeXxaeHui (yriaybieHHbIN ypoBeHb). IIporpamMma
Kypca xumuu 1715 8-11 kmaccoB o01jeobpa3oBaTesibHbIX yupexkgeHunt /O.C. I"abpuessiH.
—9-e u3p., crepeorun. —M.: Ipoda, 2016.)

Pa3paboTumk nporpammsi:
Jlucuna M.P.— y4duTens XMMuM BhICIIEH KBATU(HUKAMOHHON KaTeTOpHH

r. JIyra - 2019



1. IlnanupyemMsblie pe3yJIbTAThI 0CBOCHHS YU4eOHOI0 peaMeTa

JIMYHOCTHBIE Pe3yJIbTaThl

OCO3HAHWE BIUSHUS Pa3BUTHUS MIPEACTABICHUIN O XMMHUH HAa Pa3BUTHE OOIIECTBA;
BOCIIUTAHUE POCCUNCKON TPAKIAHCKOW UACHTUYHOCTH, BOCIIMTAHUE YyBCTBA FOPJIOCTH 32
POCCUICKYIO XUMHUYECKYIO HayKy, TYMaHU3Ma, LEJICyCTPEMIIEHHOCTH;

(dbopMHUpOBaHUE OCHOB SKOJOTHYECKON KYyJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIIICHUST (HOPMHUPOBAHUE IEIOCTHOTO MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOIIECTBEHHOM
MPAaKTUKH,  YYUTHIBAIOLIEIO  COLMAIBHOE,  KYJIbTYPHOE,  S3BIKOBOE, JYXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA;

OCMBICIIEHHE COLMAIbHO — HPABCTBEHHOIO OIbITa NPEANIECTBYIONIUX IMOKOJICHUH,
CIIOCOOHOCTh K OMNpPEACIICHUI0 CBOEH TMO3UIIMM M OTBETCTBEHHOMY TIOBEJACHHUIO B
COBPEMEHHOM OOIIIECTBE;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY JlabHelIIel 00pa3oBaTeIbHON TPACKTOPUH.

MeTtanpeaMeTHbIe pe3yJbTaThI

HCIOJIb30BAHNE YMEHHUM M HABBIKOB Pa3IUYHBIX BHUJIOB MMO3HABATENILHON NIEATEIBHOCTH,
MPUMEHEHUH OCHOBHBIX METOJIOB TO3HAHUS (CHCTEeMHO-MH(GOPMAIIMOHHBIA aHaJu3,
MOJICTTUPOBAHKE) JJIS U3YUCHUS Pa3IMIHBIX CTOPOH OKPYIKAIOIIEH ICHCTBUTEILHOCTH,
MCIOJIb30BAHME OCHOBHBIX MHTEJUICKTYaJbHBIX oOmepauuid: (GopMyJIupoBaHHE THUIIOTES,
aHaJU3 U CUHTE3, CpaBHEHHUE, O00O0OIIEeHHE, CHUCTEMATH3allvs, BBISIBICHHE MPUUUHHO-
CJICJICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;

MMO3HaHUE 00BEKTOB OKPYXKAIOIIETO MUPA OT OOIIETO Yepe3 0COOCHHOE K EMHUIHOMY;
yMEHHE TeHEPUPOBATh UJICH U OTPEIENISITh CPEACTBA, HEOOXOAUMBIE JJIs UX peaTn3aluu;
YMEHHUE OIpeAeNsaTh IeU W 3aJaud JeSTEIbHOCTH, BBIOMPATh: CPEACTBA peaTH3alluu
IEJTH U IPUMEHSTh X Ha TPAKTHKE;

WCIIOJIb30BAHUE PA3IMYHBIX HCTOYHHUKOB JUIS TOJYYCHHS XHMHYECKOH HWH(pOpMAIUH,
MMOHMMAaHKE 3aBUCUMOCTHU COJIEPKaHUS U (POPMBI TIpeICTaBICHUSI HHPOPMAIUU OT Ieei
KOMMYHUKAIIUU U aJipecaTa;

yMEHUE TPOAYKTHUBHO OOIIATbCI M B3aUMOJCHCTBOBATH B TPOIECCE COBMECTHOM
JeSITEIbHOCTH, YYUTHIBATh MO3UIMU APYTHX YYACTHUKOB JEATENBbHOCTH, 3(PPEKTUBHO
pa3peniatb KOH(DIUKTEHI;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOW WH()OPMAIMOHHO-TIO3HABATECIIEHON
JeSTEIIbHOCTH, BKJIIOYAash YMEHHE OpPUEHTUPOBATHCS B  PA3IUYHBIX HCTOYHMKAX
uH(bOpMaIK, KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO, TTOTYyYAEMYIO
W3 Pa3IUYHBIX HCTOYHHUKOB;

YMEHHUE MCTOIB30BaTh CPEICTBA MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee — UKT) B pelieHuu KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTraHHU3AI[MOHHBIX
3aa4 ¢ COOIOJIeHUEM TpPEOOBAHHM SPrOHOMHKH, TEXHUKHA OE30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHHs, TPAaBOBBIX M OTHYECKMX HOPM, HOpPM HMH(DOpPMAIMOHHON
0€e30IMacHOCTH;

BIIAJICHHE SI3BIKOBBIMU CPEJICTBAMH, B TOM UHCJIC U S3BIKOM XUMUH;

YMEHHUE SICHO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PCHHUS, UCIIOJIb30BATh a/[CKBATHBIE
S3BIKOBBIE CPEJICTBA, B TOM YHCJIE€ U CHUMBOJIbHBIE (XUMHUYECKHE 3HaKH, (OpPMYIbI U
ypaBHEHUS).

IIpeameTHbIE pe3yabTaThI
VY4eHuk Ha yriiy0JIeHHOM YPOBHE HAYUHUTCS:
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pacKkpbIiBaTh Ha NpUMEpPaX pOJIb XUMHH B (DOPMUPOBAHWU COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA U B MMPAKTHUYECKOM JEATETbHOCTH YeIOBEKa, B3aUMOCBS3b MEXKITY XUMHUEH
U JPYTUMHU €CTECTBEHHBIMHU HayKaMU;

WUTIOCTPUPOBATh HA MPUMEpax CTAHOBJICHUE M HBOJIOLUIO OPTaHMYECKON XUMHUU Kak
HayKH Ha pa3JINYHbIX UCTOPUYECKUX ATANlaX €€ pa3BUTHUS;

YCTaHABJIMBATh MPUYNHHO-CJIEJICTBEHHBIE CBSA3M MEXAY CTPOCHHUEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHUEM CBONCTB XHMHYECKHUX JJIEMEHTOB M HUX
COCIMHEHU B COOTBETCTBHUH C TOJIOKEHUEM XHMUUYECKUX JIEMEHTOB B MEPHOIUYECKOM
CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOECHUE U CBOICTBA BEIIECTB, IPUMEHSS MOJIOKEHUSI OCHOBHBIX
XUMUYECKUX  TCOpUU:  XUMHUYECKOTO  CTPOCHMSI ~ OPraHUYeCKUX  COCAMHEHUM
A.M.byTtnepoBa, CTpOe€HHMS aToMa, XUMHUYECKOM  CBSA3H,  DJIECKTPOJUTHYECKOU
JUCCOIMAlMMA KHUCJIOT W OCHOBaHUM; yCTaHABIMBATh MPUYMHHO-CJIEICTBEHHBIE CBS3HU
MEXK/ly CBOMCTBAMHU BEIIECTBA U €r0 COCTABOM, U CTPOCHUEM;

MPUMEHATHh TpaBUjia CUCTEMAaTUYECKON MEXIyHApOJHOW HOMEHKJATYphl Kak CpPEICTBa
pa3IueHUs U UACHTU(PUKALIUY BELIECTB M0 UX COCTaBY U CTPOCHHUIO;

COCTaBIISAITh MOJIEKYJSIPHBIE W CTPYKTYpHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB Kak
HOocHTeNlel WH(OPMAIMA O CTPOSHUHU BEIIECTBA, €T0 CBOMCTBAX M NMPUHAIICKHOCTH K
ONpPENIEICHHOMY KJIacCy COEMHEHU;

OOBSICHATH MPUPOJY M CHOCOOBI O00pa30BaHMsSI XUMHYECKOW CBSI3U: KOBAJICHTHOM
(moNsApHOM, HEMOJSAPHOM), HWOHHOM, METALTMYECKONW, BOJAOPOJAHOM — C LEJbIO
OTpeIeNICHNs XUMUUECKOW aKTUBHOCTHU BEIIIECTB;

XapaKTepu3oBaTh (U3NYECKHUE CBOWCTBA OPraHMYECKHX BEIIECTB M YCTAHABIMUBATH
3aBUCUMOCTD (DU3MYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAJUTMUECKON PEIIETKHU;
XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XHMHUYECKHUX CBOMCTB OpPraHUYECKUX
BEILIECTB, MPHUBOAUTH MPUMEPHl XUMUUYECKHX PEAKIUM, PACKPBIBAIOIINX XapaKTEepHbIE
XUMHUYECKHE CBOWCTBA OPraHMYECKUX BEIIECTB M3YUYECHHBIX KJIACCOB C LEIbI0 HUX
UICHTH(PUKAIIUN U O0BSICHEHUS 001aCTH IPUMEHEHHUS;

ONpENENATh MEXaHW3M PEAKLUHUHU B 3aBUCHUMOCTH OT YCJIOBHM IPOBEICHUS PEaKLUU U
MIPOTHO3UPOBATh BO3MOYKHOCTh IPOTEKAaHUS XUMHUYECKHX pEaKUUii Ha OCHOBE THIA
XUMUYECKON CBSI3U U aKTUBHOCTHU PEareHTOB;

YCTaHABIIMBAaTh 3aBUCUMOCTh PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COCTUHEHUM OT
XapakTepa B3aUMHOIO BIIMSAHUS aTOMOB B MOJEKyJaxX C ILEJIbI0 IPOTHO3UPOBAHMS
MPOYKTOB PEaKIUu;

YCTaHABIIMBAaTh TEHETHYECKYIO CBS3b MEXIY KIacCaMH OpPraHWYECKUX BEIIECTB IS
000CHOBaHMSI MPUHIMIHATHHOM  BO3MOXXHOCTH  TOJYYEHHUs] HEOPraHUYECKUX U
OpraHMYECKUX COCAMHEHUN 3aIaHHOTO COCTaBa U CTPOEHUS,

noa0upaTh peareHThbl, YCIOBUS M OIPEAETSATh MPOIYKTHl PEaKIMi, TO3BOJSIOMINX
peanu3oBaTh JIa0OPATOPHbIE W MPOMBIIUICHHBIE CHOCOOBI TOJYYEHHUS Ba)KHEUIIINX
OpraHWYECKHUX BEILIECTB;

OMpENENATh XapaKTep Cpeabl B pe3yibTaTe TUAPOIU3a OPraHUYECKUX BEUIECTB U
MPUBOJAUTh TPUMEPHl THUAPOJIN3a BEUIECTB B IOBCEIHEBHOM KU3HH YEJIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX MPOIeccaxX U MPOMBIIIIICHHOCTH;

MPUBOAUTh TPUMEPBHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil B  MPHUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITEIHLHOCTH OPTaHU3MOB;

000CHOBBIBATh MPAKTHYECKOE HCIOJb30BAaHWE OPTraHUYECKHX BEIIECTB M UX PEaKIUi B
MPOMBIIIIEHHOCTH U OBITY;
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BBITIOJIHATh XUMHUYECKUH DKCIEPUMEHT IO PACIO3HABAHUIO M TIOJYYCHHIO BEIIECTB,
OTHOCSIIMXCS K Pa3IUYHBIM KJIacCaM COCJIUHEHUHN, B COOTBETCTBUH C

MpaBWIaMH U TpueMamMu 0Oe30MacHOil paboThl C XUMHUYECKMMHU BEUIECTBAMHU U
nabopaTopHbIM 000PYIOBAaHUEM;

MPOBOJAUTH pPacueThl HA OCHOBE XHMMHUYECKHX (OPMYNT U ypaBHEHMH pEaKIIMii:
HAXOXICHHE MOJIEKYJISIPHON (POpPMYIIbI OPraHMYECKOro BEIIECTBA MO €ro IIOTHOCTU U
MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM IO MPOIYKTaM CTOPaHWS,
pacyeThl MacCOBOM JOJM (MAacChl) XMMHUYECKOTO COEAMHEHHUS B CMECH; pacdyeThl MacChl
(o6bema, KoIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUU, €CIM OJHO M3 BEIIECTB JaHO B
M30bITKE (MMEET MPUMECH); pacyeThl MAaCCOBOM MM OOBEMHOM JOJM BBIXOZA MPOIYKTa
peaknuyu OT TEOPETHUYECKH BO3MOXKHOTO; pacueThl OOBEMHBIX OTHOIICHHWHA Ta30B IPHU
XUMHYECKHX PEAKIUAX; pacdeTbl Macchl (00beMa, KOJUYECTBA BEIECTBA) MPOIAYKTA
peaKiuu, eclii OJTHO U3 BEUIECTB JIaHO B BUJIE paCTBOPA C OMPEEICHHON MacCOBOM J0Jei
PacTBOPEHHOTO BEIIECTBA;

WCIIOJIb30BaTh METOJbl HAYYHOI'O IIO3HAHWS: aHaJU3, CHHTE3, MOJICIIMPOBAHUE
XUMHYECKHX MPOIIECCOB U SBJICHUN — MPHU PEHICHUH Y4eOHO-UCCIEI0BATENIbCKUX 3a1au
M0 U3yUYEHUIO CBOMCTB, CIIOCOOOB MOIYYCHHSI U PACTIO3HABAHUS BEIICCTB;

BIQJICTh TPaBWJIAMU O€301acHOTO OOpaIIeHUs C €IKHUMH, TOPIOYAMH W TOKCHYHBIMH
BElIeCTBaMH, CpeACTBaMH ObITOBOM XHUMUM;4

OCYHIECTBJIATh TMOUCK XHUMHYECKOW HH(OpMAIMKM MO Ha3BaHWIM, HJIEHTU(UKATOpaM,
CTPYKTYpPHBIM ()OpMYJIaM BEIIECTB;

KPpUTUYECKH  OICHWBATh W  HWHTCPIPETHPOBATH  XHMHUYECKYI0  HH(MOpMAIWIo,
COJIEPIKaIIyIOCSl B COOOINEHUAX CPEICTB MaccoBoi mHQopmaiuu, pecypcax MHTepHeTa,
HAyYHO-TIOMYJIAPHBIX CTAThIX C TOYKU 3PEHHS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B
IEJSIX BBISIBJICHUS OIIMOOYHBIX CYKICHUN ¥ (OPMUPOBAHMS COOCTBEHHOU MO3UIINH;
YCTaHABJIMBATh B3aUMOCBS3H MEXKIY (DaKTaMU M TEOpHUEH, TPUYUHON U CJICJACTBHEM IPU
aHayM3e MPOOJIEMHBIX CUTyallMii U OOOCHOBAHWM TPUHUMAEMBIX PEIICHUN Ha OCHOBE
XHUMHUYECKHUX 3HAHMH;

MPEICTaBIATh MyTH PEIICHUSI TI100aNIbHBIX MPOOJIEM, CTOALIUX Mepes] YeI0BEUECTBOM, U
MEPCIIEKTUBHBIX HAIMPaBICHUM pa3BUTHS XUMHYECKHX TEXHOJOTHUH, B TOM 4HCIIE
TEXHOJIOTUH  COBPEMECHHBIX  MAaTEpUaJOB C  PA3MMYHON  (YHKIIMOHAIBHOCTHIO,
BO300OHOBIISIEMBIX MCTOYHHKOB CHIPbS, MEPEPAOOTKU W yTHIM3AMWHA TPOMBINIICHHBIX U
OBITOBBIX OTXO/JIOB.

VY4eHHK Ha yriIyOJIEeHHOM YPOBHE MOJTYYUT BO3MOKHOCTh HAYUUTHCSI:

dbopMynHpoOBaTh IEIb HWCCICAOBAHUSA, BBIABUTATh W MPOBEPATH IKCIECPHUMECHTAIBHO
THIOTE3bl 0 XMMHYECKHX CBOWCTBAaX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHUS, WX
CIIOCOOHOCTH BCTYIATh B XUMHUYECKUE PEAKIUU, O XapaKTepe U MPOIYKTaxX pa3IMYHbIX
XUMHUYECKUX PEaKLUi;

CaMOCTOSITEJIBHO ~ IJIAHUPOBAaTh W TMPOBOJUTh  XMMHYECKHE OKCIEPUMEHTHI  C
coOmoleHreM TpaBui  Oe30macHOM paboThl C BEHECTBAMH M JIAOOPAaTOPHBIM
0o0opyOBaHHEM;

WHTEPIPETUPOBATH JAHHBIE O COCTABE W CTPOCHHH BEIIECTB, IMOTYYCHHBIC C ITOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;

OMKCHIBATH COCTOSIHUE DJJEKTPOHA B AaTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHWYECKUX TMPEJICTABICHUH O CTPOSCHUU aroMa Jiss OOBSCHEHUS pPEe3yJIbTaTOB
CTIEKTPATBHOTO aHAaJI3a BEIECTB;

XapaKTepu30BaTh POJIb  A30TOCOJAEPKAIINX TETEPOIUKINYECKUX COCTUHEHUH U
HYKJICMHOBBIX KUCJIOT KaK BOXKHEUIITUX OMOJIOTMYECKU aKTUBHBIX BEIIECTB;



IMPOTHO3UPOBATH BO3MOXHOCTbH IMPOTCKAHUA OKHUCIHUTCIBHO-BOCCTAHOBUTECIBbHBIX
peaKuHﬁ, JICXKAIKUX B OCHOBE IPUPOAHBIX U IIPOU3BOACTBCHHEBIX IIPOLCCCOB.

2. Copep:xaHue y4eOHOro npeaMmera

OcCHOBBI OPraHNYeCKON XUMHU

[losiBieHHEe M pa3BUTHE OPraHUYECKOW XMMUU Kak Hayku. [Ipeaqmer opranndeckoit
XxuMuUd. MecTo M 3HAaYeHUE OPraHMYeCKOl XMMHUU B CHCTEME €CTECTBEHHBIX HayK.
B3anMOCBs3b HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB.

XHWMHYECKOE CTPOCHHE KAK MOPANOK COEAUHEHUsS aTOMOB B MOJIEKYJIE COTJIACHO
MX BaJE€HTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMUUYECKOTO CTPOEHHUSI OPraHUYEeCKUX
coenuHeHui A.M. bytnepoBa. VYTIJepoAHbIi CKEJIET OpPraHUYeCKOW MOJIEKYJIbL.
KpatHocTh XMMHYECKOW CBS3U. 3aBUCHMOCTh CBOWMCTB BEHIECTB OT XHMHUYECKOTO
cTpoeHusi Monekyn. M3omepus u u3zomepsl. lloHATHE O (QYHKIMOHANBHON TIpymie.
[TpuHUIMIIBL KJIacCH(pUKAITIN OpPraHUYEeCKUX COEeIMHEHUM. MexnyHapoHas
HOMEHKJIaTypa U IPUHIUIIBI 00pa30BaHUs HA3BaHUI OPraHUYECKUX COCAUHEHUI.

Knaccudukanms 1 0cOOEHHOCTH OpraHMYecKuX peakiuil. PeakiimoHHbIE LIEHTPHI.
[lepBoHauanpHple TOHATUS O THUIAX W MEXaHU3Max OpPraHUYECKUX PEaAKLHUU.
I'omonuTHYECKNII M TETEPONIMTUYECKUN pa3pblB KOBAJICHTHOM XHWMHMYECKOM CBA3U.
CBOOOIHOPAIMKANIBHBI M HOHHBIM MeXaHu3Mbl peakuuu. lloHstue o Hykneodune u
anexTpoduIe.

AnKanpl. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl METaHA. Sp -
rubpuanzanust opouraneil aToMoB yriiepoja. ['omonornyeckuil pan u oodmwas dopmyna
AJIKAHOB.

Cucremarnyeckass HOMEHKJIATypa aJIkaHOB U pajuKanoB. M3oMepus yriepoaHoro
ckenera. duznyeckue CBONCTBA AJTKAHOB. 3aKOHOMEPHOCTH H3MEHEHHsS (PU3MUYECKHUX
CBOMCTB. XMMHYECKHE CBOMCTBA QJIKAaHOB: TaJOTCHUPOBAHME, JETHIPUPOBAHUE,
TEPMHUUYECKOE pa3Io’KeHHEe, KPEKUHT KaK CIIOCOOBI MOJYUYEHUsl BAXKHEUIINX COEMHEHHH B
OpraHUYEeCKOM CHHTe3e. | OpeHue ajnkaHoB Kak OJMH U3 OCHOBHBIX MCTOYHUKOB TEILUIA B
MPOMBIIUIEHHOCTH U ObITY. M30MmMepu3anus Kak cnoco® MoydeHus: BBICOKOCOPTHOTO
O6eH3uHa. MexaHu3M peakiy cCBOOOAHOpaANKAIBHOTO 3amenieHus. [loayuenue ainkaHoB.
Peaxuusa Bropua. HaxoxeHue B npupoje U NPUMEHEHUE aKAHOB.

[Mukmoankansl.  CTpoeHue  MOJEKysn  IukiIoankanoB. OOmas  ¢dopmya
nuKiIoankaHoB. HomeHkimarypa nuknoankanoB. M3omMepusi HUKIOAIKAHOB: YIVIEPOAHOTO
CKeJIeTa, MEXKJIacCoBasi, MPOCTpaHCTBEHHAs (1uc-TpaHc-uzomepust). Crnenuduka cBONCTB
LIUKJIOAJIKAHOB C MaJbIM pa3MepoM ILMKJIa. Peakuuu npucoeivHEHHs U PaJUKAIBHOTO
3aMElICHUS.

AnKeHbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIbI dTHIIEHA. Sp’ -
rudpuan3aius opOuTaNe aTOMOB yriepoja. CUTMa- U MU-CBsi3U. ['oMoorudeckuii psn u
obmas Qopmyna ankeHoB. HomeHnknarypa ankeHoB. M3omepusi ajakeHOB: YIriEpOAHOTO
CKeJIeTa, TMIOJIOXKEHUSI KpaTHOM CBSI3U, MPOCTPAHCTBEHHAasl (IL[MC-TPaHC-U30MEPHS),
MexkiaccoBas. ®DuzMueckue CBOMCTBA  alkeHOB. Peaknuu  31eKTpOoPHUIBLHOTO
NPUCOCNMHEHHUS]  KaK  Croco0  TOJMy4YeHHs  (PYHKIHMOHATBHBIX  IPOM3BOJHBIX
yraeBoaopoioB. [IpaBuimo MapKOBHUKOBA, €ro 3JEKTPOHHOE OOOCHOBaHWE. Peakiuun
OKUCJIEHUs M mnojJuMepuszanuu. [loamdTwien Kak KPYNHOTOHHAXHBIA —TMPOAYKT
XUMHYECKOTo Mpou3BojAcTBa. [IpomblliuieHHbIE W Ja0OpaTOPHBIE CIOCOOBI MOTYYEHHS
ankeHoB. [IpaBuio 3aiinieBa. [IpuMeHeHne ankeHoB.

Ankanuensl. Kiaccudukamusi ankagueHOB 10 B3aUMHOMY  PaCIOIOKEHUIO
KpaTHbIX CBsA3el B Mosekyje. OcoOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O
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CTPOEHUS COMpPSKEHHBIX alikaaueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknaTtypa u
n3omepus ankagueHoB. dusznueckue CBONCTBA alKaJIUEHOB. XHWMHUYECKHE CBOWMCTBA
QJIKaJIMEHOB: PEaKIMM NPUCOEAVHEHMs (THAPUPOBAHUE, TAJIOTEHUPOBAHUE), TOPEHUS U
nomuvepusanuu. Bxmam C.B. JlebeneBa B mMOMydeHHWE CHUHTETHYECKOTO KaydykKa.
Bynkanuzauusa kayuyka. Pesmna. MHorooOpaszue BHJIOB CUHTETUYECKHMX KaydyKOB, MX
CBOICTBa U NpuMeHeHue. [lonyuenue ankaaueHos.

ATNKHHBI. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl alleTUIIeHA. Sp-
rudpuan3anust opouraneil aToMoB yriiepoja. I'omonornyeckuil pan u oodmwas dopmyna
ankuHOB. Homenknarypa. M3oMepust: yriepoJHOro CKeseTa, MoJIOKEHHsI KpaTHOU CBs3H,
MeXKiaccoBas. PU3NUYECKHE CBOMCTBA aJKWHOB. XHMHYECKHE CBONCTBA QJIKMHOB:
peakuuy TPUCOEIMHEHUsI KakK crnoco0 MOIy4YeHUs MOJIUMEPOB W JPYTHMX MOJE3HBIX
npoayktoB.  Peakuuu — 3amenieHus.  ['opeHwe — ameTwieHa — KaKk  MCTOYHHK
BBICOKOTEMIIEPATYpPHOIr'0 IUIAMEHH JIJIsl CBAPKU U pe3Ku MeTaiuioB. IlomydeHne anernieHa
MUPOJIM30M METaHa U KapOUAHbIM MeTo1oM. [IprMenenue aneruieHa.

Apenbl. Hctopust otkpbiTusi OeH3osna. CoBpeMEHHblE IMpeAcTaBieHUus 00
JJIEKTPOHHOM U IPOCTPAHCTBEHHOM CTpO€HHM OeH3oma. M3oMepuss U HOMEHKIATypa
romosioroB Oenszona. OOmas ¢opmyna apeHoB. Dusnyeckue CBoWcTBa OeH30IA.
XUMHUYEeCKUE CBOWCTBa OCH30JIa: PEaKIUU 3JIEKTPOPHIBHOTO 3aMelleHUs] (HUTPOBAHUE,
rajJJoreHUPOBaHKUE) KaK CHOCOO MOIMY4YEHHsS XUMHUYECKHX CPEJICTB 3alllUThl PACTEHUM;
pUCOeIMHEHMs (THAPUPOBAHNE, FAJIOT€HUPOBAaHUE) KaK JOKa3aTeIbCTBO HENPEIEIbHOIO
xapakrtepa Oenszouna. Peakius ropenus. [lonyuenne O0enzona. OCOOCHHOCTH XUMUYECKHUX
CBOMCTB ToJiyoJia. B3auMHOe BiusiHUE aTOMOB B MoJieKyJje Tojyojia. OpueHTaluOHHbIE
s dexTrl 3amectuteneil. [Ipumenenrne romoaoros 6eH3oia.

Cmuptel. Knaccudukanusi, HOMEHKIATypa CHUPTOB. [OMONOTHYECKUW P U
obmas ¢opmyna npeaeabHbIX OJHOATOMHBIX CIUPTOB. M3omepus. dusznueckue CBOMCTBA
MpeleabHbIX OJIHOATOMHBIX CHUPTOB. BojopoaHas cBsi3b MEXIy MOJIEKYJaMU U €€
BIIMSIHME Ha (PU3UYECKHE CBOICTBA CIUPTOB. XMMUYECKHE CBOMCTBA: B3aUMOJICICTBHE C
HATpUEM KakK croco0 yCTaHOBIICHHUS HATMYUS THAPOKCOTPYIIIBI, C TaJOr€HOBOIOPOIaAMU
KaK croco0 IOJyuyeHHUs] PACTBOPUTENIEH, BHYTPU- M MEKMOJIEKYJIApHAs AETHApaTALUs.
Peakuust ropenus: coupThl Kak ToruinBo. [losydeHue sTaHona: peakuuss OpOKEHUS
TJIIOKO3bI, TuapaTanus 3tuieHa. [I[pumenenue meranona u staHona. PU3HOIOTMYECKOE
JIeIICTBME METAHOJIa ¥ 3TAHOJIa HA OPTraHU3M YeJIOBEKA. DTUJIEHIJIMKOJIb U MIIULEPUH KaK
IIPEICTABUTENN TPEICIIBHBIX MHOTOAaTOMHBIX crnupToB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIIUPTHI U €€ NPHUMEHEHHE JJIs PacliO3HAaBAHMs TIIMLEPUHA B COCTABE
KOCMeTHYeCcKuX cpeAcTB. [IpakTrueckoe NprMeHEHNE ATUIICHIJIUKOIS U TIULEPUHA.

®enon. Ctpoenue moJekynbl (peHona. B3anmHOe BIMsSHUE aTOMOB B MOJIEKYJIe
¢denona. dusnyeckue cBocTBa (heHoma. XUMHUECKHE CBOWCTBA (PEaKkIMU C HATPHUEM,
THJIpOKCUIOM HaTpusi, Opomom). [lonyyenne dpenona. [Ipumenenue penona.

Anpaerunpl U ketoHbl. Kitaccuduxamus anpaeruioB U KetoHoB. CTpoeHue
IPEENIBbHBIX AJbAETUI0B. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE KapOOHUIBHOM
rpymnbl. ['omonmormueckuii psin, oOmas ¢opmyna, HOMEHKIATypa © H30MEpHUs
MpeNEIbHBIX aabAeru0B. PU3NYECKUE CBOWCTBA MPEEIbHBIX AlbJECTUA0B. XUMUUECKHUE
CBOMCTBA MNpPEICIBHBIX aJbACTUIOB: THUAPUPOBAHUE; KAYECTBEHHBIE PEAKLIUU Ha
KapOOHWIbHYIO TIpynmy (peakius «cepeOpsiHOro 3epKajia», B3aUMOJIEHCTBHE C
ruapokcuaoM Menu (I11)) u ux npumeHenue a1 0OHapyKeHUs MPEAETIbHBIX ajJbJAETUI0B B
MPOMBIIIJIEHHBIX CTOYHBIX Bojax. llomydyeHue mnpenenbHbIX albJErn/ioB: OKHCIECHUE
CIHMPTOB, rujapaTanus anerwieHa (peakuus KydepoBa). TOKCHMYHOCTH ajbAErHIOB.
[Ipumenenune Qopmanpaeruia U ameranblerujga. ALETOH Kak IMpeiCTaBUTeNlb KETOHOB.
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Crpoenue Monekyibl arieToHa. OCOOEHHOCTH peakluy OKUCIeHUs aneToHa. [Ipumenenue
aleToHa.

KapGonoBbie kuciotel. Knaccudukaius u HOMEHKIATypa KapOOHOBBIX KHCIIOT.
CrpoeHue TmpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OJEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOM rpymmbl. ['oMoiorudeckuil psaa u ooOmas
dbopMyna mpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3NYECKHE CBOWMCTBA
MpeAeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUUYECKUE CBOMCTBA MpEACIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT (pEakluu ¢ MeTajUlaMH, OCHOBHBIMU OKCHIAMH,
OCHOBAHHUSIMHU U COJISIMHU) KaK MOJATBEPKIEHUE CXOJICTBA C HEOPTaHUYECKUMU KHCIIOTAMH.
Peakius srepudukanmu u ee oOpaTuMocTh. BrusiHue 3aMectuTeneil B yriieBoI0pOIHOM
paaMkane Ha Cuily KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHUYECKUX CBOMICTB
MypaBbUHOW KHUCIOTHI. [lomyueHue mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE QJIKaHOB, AaJIKEHOB, IEPBUYHBIX CIHUPTOB, AaJIbJIETUAOB. BaxHeime
MPEICTaBUTEN KAapOOHOBBIX KHUCJIOT: MypaBbWHAs, yKCycHass W OeH3oiHas. Bwicuime
npeneabHble W HempeneibHble KapOOHOBbIE KHUCHOTHL. OnTHuUeckas H30Mepus.
AcummMmeTrpuueckuii atom yriepoaa. [Ipumenenue kapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl U xupbl. CTpoeHHE W HOMEHKJIATypa CIOXKHBIX 3(PHUPOB.
MexxknaccoBasi ©30MepHsi ¢ KapOOHOBBIMH KuciaoTaMu. CIOCOOBI TIOTYYEHUS CIIONKHBIX
a¢upoB. OOpatuMocTh peakuuu sTepudpukanuu. llpuMeHeHue CiloXHBIX 3(QUPOB B
MUIIEBON 1 map()rOMEpHON MPOMBIILIEHHOCTH. JKUPBI KaK CI0KHBIE 3QUPHI TIUIEPUHA U
BBICIIUX KapOOHOBBIX KHUCJIOT. PacTuTenbHble U JKUBOTHBIE JKHPBI, HUX COCTaB.
®usznyecKkue CBOMCTBA KUPOB. XHUMHUYECKHE CBOWCTBA JKMPOB: THIAPUPOBAHMUE,
okucienue. ['Maponn3 win OMBUICHHE JKUPOB KaK CIOCOO MPOMBIILIIEHHOTO MONYy4YEeHUS
coJiel BBICIIUX KapOOHOBBIX KHUCHOT. [IpuMmeHeHune *upoB. Mblia Kak COJIM BBICHINX
KapOOHOBBIX KHCIIOT. Morolie cBOiCTBa MbLIA.

VYrneBoasl. Knaccudukamnus yrieBonoB. @u3nyeckue CBONCTBA M HAXOXKACHHE
YIJIEBOJOB B IIpUpOJE. [ 7110K03a KaK anbAeruaoCinupT. XUMHAYECKUE CBOMCTBA IIIIOKO3bI:
alMJIUpOBaHUe,  aNKWINPOBAaHHWE, CIUPTOBOE M  MOJOYHOKHCIOE  OpOXeHHE.
OKCIIEpUMEHTAJIbHBIE J10KA3aTeIbCTBA HANWYUS AIbJACTUIHOM M CHUPTOBBIX TPyHI B
rmoko3e. Ilomyuenue rmoko3bl. @DpykTo3a Kak HU30MEp TJIOKO3bl. Pubo3a wu
ne3okcupu603a. Baxueiimme qucaxapusl (caxaposa, JaKTo3a, MaIbT03a), UX CTPOCHUE
¢usnueckue cBoiicta. ['uaponn3 caxapossl, JJaKTO3bl, MaJbTO3bl. Kpaxman u nemntonosa
KaKk OMOJOTMYEeCKHE TOJUMEpPhl. XUMHUYECKHE CBOMCTBAa Kpaxmana (THUIApOIH3,
KAauecTBEHHAsl peakius ¢ HOJOM Ha Kpaxmaldl M €€ MPUMEHEHHUE [UIsi OOHapyKeHUS
Kpaxmajla B MPOAYKTaX MUTaHUs). XUMHUYECKHE CBOICTBA UEIUIIONIO03bl: THUIPOIM3,
oOpa3zoBanue CcroxHbIX 3(hupoB. IlpumeHeHne u OuogOoTHYECKass POJIb YTIEBOIOB.
OxucneHue yrieBoJAOB - HMCTOYHMK SHEPTUM KHUBBIX oOpranu3moB. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE all€TaTHOTO BOJIOKHA.

Nnentudukanuss OpraHMYECKUX COCAMHEHHWH. [eHeTnueckass CBS3b MEXKIY
KJIaCCAMH OPraHUYECKUX COECTUHEHUM.

Awmumnsl. [lepBuuHbie, BTOpUYHBIC, TPETHUHBIC aMUHBI. Kitaccudukaiius aMuHOB TI0
TUITy YIJIEBOJOPOAHOIO paJuKaia M YUCIYy aMUHOIPYII B MOJIEKYJie. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHHUE TMpEAEIbHbIX aMUHOB. DU3WyecKue CBOWCTBA AMHHOB.
AMMHBI KaK OpraHMYECKUE OCHOBAHHUS: PEAKIIMM C BOJIOM, KUCIOTaMH. Peakiust ropeHus.
AHWINH Kak TPEJICTAaBUTENIb apoMaThyeckux aMuHOB. CTpoeHnue aHwinHa. [IpuunHb
ocnabJieHUsT OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHHWU C aMMHAMH IPENEIbHOrO psja.
XUMUYECKHE CBOICTBAa AaHWIWHA: B3aHMOJICHCTBHME C KHUCJIOTaMH, OpOMHON BOJOH,
okucneHue. IlomyyeHue aMHUHOB aNKWIMPOBAHMEM AaMMHAaKa M BOCCTAHOBICHHEM



HUTPONPOU3BOAHBIX yrIeBOAOpoAoB. Peakuus 3ununa. IIpumeHeHne aMuHOB B
(dapmaleBTUYEeCKOW MPOMBIIUIEHHOCTH. AHWIMH KakK ChIpb€ JUIs TMPOU3BOJACTBA
aHWIMHOBBIX Kpacutesne. CUHTE3bl HA OCHOBE aHWJIMHA.

AmvuHokucnotrel u Oenku. CoctaB U HOMeHKIaTypa. CTpoeHHWE aMHHOKHCIIOT.
I'omonoruyeckuii ps NpeneabHbIX aMUHOKUCIIOT. 30Mepus peaeIbHbIX aMHUHOKHCIIOT.
dusnueckrue CBOMCTBA MpeNeNbHbIX AMUHOKHCIOT. AMHUHOKHMCIOTHI Kak aM(pOTEpHbIE
opranuueckue coenuHeHus. Cunte3 nentugoB. IlentuaHas cBs3p. buonormyeckoe
3HaYeHUe a-aMUHOKHUCIOT. OOJacTH NPUMEHEHHUS aMUHOKHCIIOT. Benku Kak mpupoiHble
ouononumepsl. CoctaB U crpoeHue 0enkoB. OCHOBHbIE aMMHOKHUCIOTHI, 0Opa3yrolne
Oenku. XUMHUYECKHE CBOWCTBA OCJIKOB: THUAPOJIN3, JEHATypalus, KadueCTBEHHbIC
(uBetHble) peaknuu Ha Oenku. [lpeBpamieHus OenkOB NHUIIM B  OpPraHHU3ME.
buonorunueckue QpyHkiuu 6enkoB. JloCTHKEHUS B U3yYEHUU CTPOEHUS U CUHTE3a OEIIKOB.

A3oTcopepkaliie TreTepOLUMKIMYECKUe coeluHeHud. [luppon W NUpUAMH:
JJIEKTPOHHOE CTPOCHUE, apOMATUYECKUM XapakKTep, pas3jinuue B IPOSBICHUU OCHOBHBIX
cBoicTB. HykienHoBbIe KUCIOTHI: cOCcTaB U cTpoeHue. CtpoeHue HykieotuaoB. Cocras
HykienHoBbiX kucioT (JJHK, PHK). Pons HykJI€MHOBBIX KHCIOT B JKU3HEACATEIHLHOCTH
OpraHU3MOB.

Bricokomonekysipable coequHeHUsl. OCHOBHBIE MOHATHS BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI: MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUHU.
Knaccuduxanus nonaumepoB. OCHOBHBIE CIIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYIISIPHBIX
COEJIMHEHUH: peaKI IMOoJIMMEpU3alMi U TNoJuKoHAeHcauu. CTpoeHue U CTPYKTypa
MIOJIMMEPOB.  3aBUCUMOCTb ~ CBOMCTB  IIOJIMMEPOB  OT  CTPOCHHS  MOJIEKYJL
TepMomacTuuHple M TEpMOpEakTHBHbIE MonuMepbl. [IpoBonsmme opraHudeckue
nosnMepsl. KommnosutHele matepuansl. [lepcnekTUBBl MCHOJIB30BAHMS KOMIIO3UTHBIX
MatepuanoB. Knaccudukanus BonokoH. CuHTeTnueckue BoJsiokHA. [lonmmadupubie u
MOJIMAMUJHBIE BOJIOKHA, HMX CTpOE€HMe, cBoucTBa. lIpakTmueckoe wucnonap3oBaHuE
BOJIOKOH. CHHTETUYECKHE TIJICHKHU: U30JISALUS I IPOBOJOB, MEMOPAHBI JIIsl ONPECHEHUS
BOJIbI, 3aIIMTHBIC TUICHKH ISl aBTOMOOMIIEH, TUTACTBIPH, XUpyprudeckue nopszku. Hoswie
TEXHOJIOTUH AAJIBHENIIETO COBEPIICHCTBOBAHUS IIOJUMEPHBIX MATEPUAJIOB.

Teopernueckue 0CHOBbI XUMHMH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIENb CTPOCHUS aToMa. Jlyain3m 31eKTpoHa.
KBanToBble umcna. PacnpenerieHne »SIEKTPOHOB II0 DJHEPrETHYECKHM YPOBHSIM B
COOTBETCTBUU C NPHUHIMIIOM HAUMEHbIIEH SHEPIruH, MPAaBWIOM XyHIAa U NPUHLMUIIOM
[Taymun. OcCOOGEHHOCTH CTPOEHMsSI HHEPreTUYeCKHX YpOBHEH aTroMoB d-3J€MEHTOB.
OnexTpoHHasa KoHurypanus aroma. Knaccudukanus XuMU4ecKuX 3JIEMEHTOB (s-, p-, d-
aneMeHTbl). OCHOBHOE U BO30YXKJIEHHbBIE COCTOSIHMSI aTOMOB. BaleHTHbIE 3J€KTpPOHBI.
[lepuonuueckass cucrema xumudeckux ssemMeHToB .M. MenaeneeBa. dusznueckuil
cmbicn [lepunonnueckoro 3akona J[.M. MenneneeBa. I[lpuunHbl M 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB OJJIEMEHTOB W HUX COCAMHEHUM [0 NEpUoJaM M TIpylnnam.
MupoBo33peHueckoe U HaydyHoe 3HaueHue llepuomnueckoro 3akona /.M. Menneneena.
IIpornossl /I.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

DNIeKTpOHHAsE  MPUPOJIa  XUMHUYECKOM  CBS3U.  DJEKTPOOTPUIATEIHHOCTD.
KoBanenTHasi cBsi3b, €€ Pa3HOBUIHOCTH M MEXaHU3Mbl 0Opa3oBaHHs (OOMEHHBIN U
JOHOPHO-aKLenTopHblil). MonHas cBs3b. Metamnudeckas cBsi3b. BomopojHasi CBS3b.
MexMoIeKyasIpHbIE B3aUMO/ICCTBUS.

Kpucrannuyeckue u amopdubie BemiecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHas1, MONIEKyJIsIpHAsI, UOHHAS, METAJUTMYecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB
BEI[ECTBA OT THUMNA KPUCTAUIMYECKOM pemeTku. [IpuumHBl MHOTOOOpa3usi BEIIECTB.
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CoBpeMeHHBIC TIPEACTABICHUS O CTPOCHUM TBEPBIX, KUJIKUX U ra3000pa3HbIX BEIIECTB.
Kunkue kpucramibl

Xumuueckue peakuuu. ['OMOreHHole U TeTeporeHHble peakiuu. CKOpoCTh
peakiuu, ee 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOJIBI PEATUPYIOIIUX BEIIECTB,
KOHIIEHTPALIMK Pearupyrommx BeecTB, Temnepatypsl (npasuio Bant-I'odda), miuomaau
PEaKIIMOHHOW  TMOBEPXHOCTH, HAIM4YMsS  Karajau3aropa. ODHEpPrusi  aKTUBALUU.
AxTUBHpPOBaHHBIA KOMIUIEKC. KaTanuzaTopsl u katanus. Poiap kaTaan3atopoB B MpUpoOJIe
Y POMBIIIJIEHHOM MPOHU3BOJICTBE.

[Tonsite 06 sHTaNBNUU U SHTponuu. JHeprus ['n66ca. 3akon ['ecca u ciencTBus
u3 Hero. TemoBbie 3(dEKThl XUMUYECKUX peakiuil. TepMoxumuueckre ypaBHEHHUS.
O6patumocTh peakiuii. XuMuieckoe paBHoBecHe. CMeIIeHHe XUMUYECKOTO PaBHOBECHSI
Mo JCHUCTBUEM pAa3IUYHBIX (PAKTOPOB: KOHIICHTPAIIMHM PEAareHTOB WM MPOAYKTOB
peaKkunu, NaBJIEHUs, TeEMIeparypbl. Poiap cMmenieHuss paBHOBECUS B TEXHOJIOTHMYECKHUX
Iporeccax.

Hucnepcubie  cuctembl. Komnounnsie  cucrembl. VCTMHHBIE — pacTBOPBI.
PactBopenne kak ¢usznko-xumuyeckui mpouecc. CrnocoObl BhIpaXXEHHsI KOHIICHTPALUU
pacTBOPOB: MaccoBas JOJs PAcTBOPEHHOIO BEIIECTBA, MOJSpPHAs H  MOJSIIbHAS
KOHIEHTpauuu. TuTp pacTBopa v TUTPOBAHUE.

Peakuun B pactBopax 5ieKTpoiauToB. KadyecTBEHHbIE peakluuMW Ha HOHBI B
pactBope. KucinoTHO-0CHOBHBIE B3aUMOJICUCTBHS B pacTBopax. AMdorepHocTs. MoHHOE
npousBeneHre BoJbl. Bomoponueiii mokasarens (pH) pactBopa. ['maponus coueid.
3HavyeHUe THAPOIN3a B OMOJOTHUYECKMX OOMEHHBIX mporeccax. [I[puMeHenne ruaponsa
B IPOMBILIJIEHHOCTH.

OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLUU B MPUPOJE, ITPOU3BOIACTBEHHBIX
npoueccax M KUZHEICITEIbHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIN
noTeHan cpenbl. /Juaepamma Ilyp6s. TloBeneHue BemIeCTB B Cpeaax C pPa3HBIM
3HaueHueM pH. MeTonbl  ANEKTPOHHOTO W 3JIEKTPOHHO-MOHHOTO  OarnaHca.
lNanbBaHnyeckuii 3eMeHT. XMMHUUYECKUE MCTOYHUKUA Toka. CTaHIapTHBIA BOJOPOJHBIN
anektpoa. CTaHIapTHBIN BIEKTPOAHBIM IMOTEHUMAT CHCTEMBL. PsAx craHaapTHBIX
ANEKTPOJHBIX MOTEHIMAN0B. HanpaBieHne OKUCINTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
DNEKTPOIN3 pacTBOPOB U paciiaBoB cojied. [IpakTuueckoe MPUMEHEHHE JJIEKTPOJIU3a
JUIS. TIOJIYYEHHS! WIEJOYHBIX, IIEJIOYHO3EMENBbHBIX METAJLNIOB W amomuHus. Kopposus
METaJJIOB: BUJBI KOPPO3HH, CITIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

OCHOBBI HEOPraHNYECKO XUMHHU

O61as xapakrepuctuka 31eMeHToB [A-IIIA-rpynn. Okcuabl U MEPOKCUIbI HATPUS
n kanud. PacnosHaBaHue KaTnoHOB HaTpus U Kanusa. Coiam HaTpus, Kainus, KaJIbLUS U
MarHusi, X 3Ha4€HUE B MPHUPOJIC M KHU3HHU yesloBeKa. JKecTKOCTh BOJIBI M CIOCOOBI ee
ycTpaHeHus. KoMIUIeKCHbIE COEAMHEHNS] alIIOMUHNSA. AJTIOMOCHINKATBHI.

Metamnst IB-VIIB-rpynn (Menp, tuHK, XpoM, Maprateir). OcCOOEHHOCTH CTPOCHHUS
aromoB. OOmme Qusnueckue M XUMHUYECKHe cBoicTBa. [lomyueHne W npuMeHEHue.
Oxcuapl ¥ THAPOKCHIBI 3TUX METAJIOB, 3aBUCUMOCTD UX CBOMCTB OT CTENIEHU OKUCIICHHUS
aneMeHTa. Baxseilmune comu. OKHCIUTENbHBIE CBOWCTBA COJIEH XpoMa M MapraHua B
BBICILIEH CTENIEHU OKHCIIEeHUA. KOMIIJIEKCHBIE COEAMHEHMS XPOMA.

OOmas xapakrtepuctuka 3neMeHToB IVA-rpynmnel. CBoiicTBa, NOJy4YeHHE U
npumeHenre yrias. CHHTe3-ra3 Kak OCHOBAa COBPEMEHHOW MPOMBIIIJIEHHOCTH.
AKTHBUpPOBaHHBIM yroyb Kak ajacopOeHT. HanocTpykrypbl. MupoBble NOCTHKEHUS B
00J1acTH CO3/IaHUsI HAHOMATEPHAJIOB. DJIEKTPOHHOE CTPOSHHE MOJIEKYJIBl YTrapHOTO rasa.
[Tonyyenue u nmpuUMEHEHHE yrapHOro rasa. buosiormueckoe AEHCTBUE yrapHOTO rasa.
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KapOunpr kanbius, amoMuHus U keneza. Kapoonatsl u rugpokapooHatel. KpyroBopot
yriiepoja B JKUBOM M HeXuBou mpupoje. KadecTBeHHas peakius Ha KapOOHAT-HOH.
dusnyeckue U XUMHUYECKHE cBoWcTBAa KpeMHMs. Cuilanbl M cuuiuuAbl. OKCUI KPEMHHUS
(IV). KpemnaueBbie KUCIOTHI U UX coJid. CUIIMKATHBIE MUHEPaJbl - OCHOBA 3€MHOW KOPBI.

OO6mass xapakTtepuctuka osneMeHToB VA-rpynnel. Hutpunel. KaudecTBenHas
peakius Ha MOH aMMOHHUA. A30THasl KACJIOTa KaK OKUCIUTENb. HUTpaThl, ux pusndyeckue
M XMMUYECKHE CBOMCTBa, mpuMeHeHue. CBOWCTBa, MOTy4YeHHE U mpuMeHeHue ¢ocdopa.
®ocpun. Pocopueie u nonudochopusie KucaoTel. buonornyeckas pois pocdaTos.

O6mass  xapakrtepuctuka 3neMeHTOB  VIA-rpymnmbel.  OcoOble  cBoOicTBa
KOHIICHTPUPOBAHHOM cepHOIl KucnoThl. KauecTBeHHbIE peakuuu Ha cyib(ua-, cyiabpur-,
U Cynb(aT-uOHBI.

O6mas xapaktepuctuka sneMeHToB VIIA-rpynmbel. OcobeHHocTu Xxumuu (ropa.
I'amoreHoBOOpPOABl M HMX MOJy4YeHUE. [‘allor€HOBOAOPOIHBIE KHCIOTHI M HX COJIH.
KauecTBeHHbIE peakuuu Ha rajgoreHuA-uoHsl. Kucnopojcoaepxamuye COEIUHEHUS
xjopa. [IpumeHeHne raloreHoB U MX BaXKHEUIINX COCTMHEHUM.

bnaropoausie rasel. [IpuMenenune 6;1aropoiHbIX ra3oB.

3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB MPOCTBIX BEILIECTB, BOJOPOJIHBIX
COEJIMHEHUH, BBICIIUX OKCUJIOB U TUAPOKCH]IOB.

WnenTtudukanys HeOpraHU4eCKUX BEIIECTB U HOHOB.

XuMHUA U )KU3Hb

Hayunbsie MeTonpl mo3HaHus B XUMUU. VICTOYHUKH XMMHUUYECKOW HHGOpMAIUU.
[Touck wHbOpManMU MO Ha3BaHUAM, HACHTHU(GUKATOpaAM, CTPYKTYPHBIM (opMysiam.
XUMHUYECKUN aHaNIW3, CUHTE3, MOJEIMPOBAHUE XMMHYECKUX MPOLECCOB U SIBICHUN Kak
METOJbl HAYYHOTO IMO3HaHMWS. MareMaTuueckoe MOJEIMPOBAaHUE MPOCTPAHCTBEHHOIO
CTPOCHHUSI MOJICKYJI OpraHu4ecKux BemecTB. CoBpeMEeHHbIE (PU3HKO-XUMHYECKHUE METOIbI
YCTaHOBJIEHUSI COCTaBa U CTPYKTYPHhI BELIECTB.

Xumus u 310poBke. JlekapcTBa, GEepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC
Bozbl. [IpoOnembl, cCBS3aHHBIC ¢ MPUMEHEHUEM JICKaPCTBEHHBIX MpermapaToB. BpemHbie
NPUBBIYKA U (PAKTOpBI, paspyllarolue 370poBbe (KypeHHEe, yHoTpeOJieHHEe alKorois,
HapkomaHus). PannonansHoe nutanue. [umessie 106aBku. OCHOBBI MUIIEBON XUMUMU.

Xumus B Menuinne. PazpaboTtka nexkapcTB. XUMHUUECKUE CEHCOPBI.

XuMHUs B MOBCEAHEBHOW >KM3HU. MOIOIIKME UM YUCTAIINE CPEACTBA. PenenieHTsl,
uHCeKTULU L. Cpe/IcTBa JIMYHOM TUTMEHBl U KocMeTHKU. [IpaBuiia 6e3onacHoi paboThI C
€KUMU, TOPIOYUMH U TOKCUYHBIMU BELIECTBAMU, CPEJICTBAMHU OBITOBOM XUMUHU.

XUMHST U CENbCKOE XO3SUCTBO. MuHepaibHbIE U OPraHUYECKUE YyIOOpEHHUS.
Cpencrsa 3alMThl PaCTEHUM.

Xumus B IpoMbInieHHOCTH. O0IIMe MpeACTaBlIeHNs O TPOMBIIIIEHHBIX CITOCO0ax
MOJIyYeHUs XHMHYECKUX BEIIECTB (HA MNpHUMEpPEe MNPOU3BOJACTBA aMMHaKa, CEpPHOMN
kucnothl). [IpombriienHass oprannyeckas xumus. Celpbe I8 OpraHUYECKON
npoMblieHHocTd.  [IpobiemMa  OTX0M0B W MOOOYHBIX  MpoaykToB. HawmGosnee
KPYITHOTOHHA)XHBbIE TPOU3BOJICTBA OPraHMYECKUX coequHeHU. YepHas u UBETHas
MeTtauryprusi. CTEKII0 U CUIIMKATHAS IPOMBIIIIIEHHOCTb.

Xumus U sHepretuka. [IpupoaHsle MCTOYHUKH YIIIeBOIOPOAOB. IIpuponHbiii u
MOMYTHBIM He(TSHOW Ta3pl, UX cOCTaB M wucnonb3zoBanue. CocraB HedpTu U ee
nepepabotka. Hedrenpoaykrel. OkxrtaHoBoe uucio OeH3uHa. OxpaHa OKpYKaromiei
cpenbl npu HedTenepepadOTKe U TPAHCIOPTUPOBKE HEPTEMPOAYKTOB. AJNBTEPHATUBHBIE
HMCTOYHUKH SHEPTHUU.
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Xumus B crpoutenbcTBe. Llement. beron. Ilon6op onTUManbHBIX CTPOUTEIBHBIX
MaTepuasoB B IPAKTUUECKON JI€ATEIbHOCTH YEJIOBEKA.

XuMHUS M DKOJOTrusA. XUMHUYECKOE 3arpsA3HEHUE OKPYKAloUEd Cpelbl U €ro
nocnenctBuss. Oxpana rtuapocdepbl, MOUBbI, atmMocdepsl, ¢uopbl U (ayHbl OT
XMUMHYECKOTO 3arpsi3HEHHUS.

Tunsl pacyeTHbIX 3a1a4:

Haxoxnenue MosekynsipHOW (OpMyJIbl OPraHMYeCKOTO BELIECTBA IO €ro
IJIOTHOCTA U MACCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIUX B €r0 COCTaB, WU MO MPOAYKTaM
CrOpaHus.

PacueTsl MaccoBoit 10111 (Macchl) XUMHYECKOTO COSIMHEHUS B CMECH.

Pacuetsr maccel (00beMa, KOTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJTHO
13 BEIIECTB JaHO B U30BITKE (MMEET MIPUMECH).

PacueTst maccoBodi wiM OOBEMHOM JOJMM BBIXOJA TMPOAYKTa PEAKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

Pacuets! TerioBoro a¢gdexra peaxiuu.

PacyeTsl 00b€MHBIX OTHOIIEHHUH ra30B MPH XUMUYECKUX PEaKIIHIX.

Pacuersl macchl (0ObeMa, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEAKIUU, €CIIA OJTHO
W3 BEIIECTB JIAHO B BHUJIE PacTBOpa C OINPEICICHHOWM MAacCOBOM JOJEH PaCTBOPEHHOTO
BEILECTBA.

IIpuMepHbIe TeMbI NPAKTHYECKUX PAdOT:

KauecTBeHHOE omnpeneneHue yriepoaa, BOIOPOJAa M XJIOpa B OPraHUYECKUX
BEILIECTBAX.

KoHcTpynpoBaHue mapocTepKHEBBIX MOJEJIEH MOJIEKYJI OPTaHUYECKHUX BELIECTB.

PacniosnaBanue macTMacc v BOJIOKOH.

[TonyyeHne NCKYyCCTBEHHOTO LIENKA.

Pemrenne skcnepuMeHTaIbHbIX 3a7a4 HA MMOJIYyYEHUE OPTaHUYECKUX BELIECTB.

Pewrenne skcriepuMeHTANBHBIX 33724 Ha PACIIO3HABAHUE OPTAaHMYECKUX BELIECTB.

Wnentudurkanns HEOPraHUIECKUX COSTUHEHUN.

[Tonyuenue, cobupaHue 1 pacrio3HaBaHUE Ta30B.

Pelenne skcnepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTamibn.

Pemenue skcriepuMeHTanbHbIX 3a4a4 0 Teme «HemeTramibn.

Pemenne skcnepuMeHTAIBHBIX 3a1ad M0 Teme «l'eHeTmdeckass CBSI3b MEXIY
KJIaCCAMH HEOPTaHUYECKUX COCIUHEHUN».

Pewenne skcnepuMeHTaNbHBIX 3a1ay 10 Teme «['eHetmyeckas CBs3b MEXKIY
KJIACCAMH OPTaHUYECKUX COCTUHECHUIN.

[TonyuyeHne 3TUIEHA U U3YUYEHUE €TI0 CBOWCTB.

[TonydeHne yKCyCHON KUCJIOTBI M U3yYEHHUE €€ CBOMCTB.

I'maponus xupos.

H3rotosnenue Mplia pyqyHoi paboThlI.

XHUMHST KOCMETHUECKUX CPEJICTB.

HccnenoBanue cBOWMCTB OEIKOB.

OCHOBBI UIIEBOI XUMUHU.

HccnenoBanue NUIIEeBbIX 100aBOK.

CBoiiCcTBa OJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

XHUMHUYECKHE CBOMCTBA aJILJACTUIOB.

CunTes cnoxxHoro agupa.

['maposns yrieBoaos.
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YcTpaHneHne BpeMEHHOM KeCTKOCTH BOJIbI.

KauecTBeHHbIe peakiiuy Ha HEOPTraHUYECKHE BEIlleCTBA U MOHBI.

HccnenoBanue BAMSHUA Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW PEAKIIHH.
OmnpezneneHne KOHIEHTPAIIMH PACTBOPa aCKOPOMHOBOM KUCIIOTHI METOJOM TUTPOBAHUS

3. TemaTu4eckoe MIIAHUPOBAHME ¢ YKA3aHHEM YacOB, OTBOJIUMbIX HA OCBOEHHE
Ka'KI0H TeMbI

10 kiacc
KommuecTBo
Ne Tema
JacoB
1 BBenenune 6
2 Crpoenue u kiaccupuKaimsi OpraHnYeCcKuX COSTMHEHHM 8
3 Peakiinm opraHn4ecKkux COEIMHEHUMN 6
4 YraeBonopoasl 42
S Kucnopoaconepxaniye COeTMHEHUS. 46
6 YrieBobl 11
7 A30TcoaepKaIme CoeTMHEHUS 23
8 buonornuecku akTUBHBIE COETMHEHUS 12
9 [ToBTOpEHME U cHUCTEMATU3alMs 3HAHUWA O KYypCy OPraHUYECKOM 16
XUMHUHA
Bcero 170
11 kjaacc
KonunuectBo
Ne Tema
4acoB
1 | CrpoeHnue atoma 12
2 | Crpoenue BeuiecTBa. JlucnepcHble CUCTEMBI U PACTBOPBI 24
3 XUMHAYECKHE PEAKITHU 45
4 BemectBa 1 ux cBoiicTBa 85
5 XuMHMS B )KU3HH 00IIIECTBa 25
6 | OOoOuieHne U cucTeMaTH3aKs 3HAHUN TI0 KypCy XUMHUH 7
Bcero 198
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