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Ilnanupyemblie npeaMeTHbie pe3yabTaThl 0cBOeHUs QOII
Xumus
B pe3yabraTre u3yuyeHusi y4eOHOro mpeamera «XuMHsSD>) HA YPOBHe
cpeaHero oouero o0pa3oBaHus:
BoinyckHuK HA 6230BOM YPOBHE HAYUMTCH:

— packpbIBaTh Ha MpPUMEpPAX pOJIb XMUMHUH B (OPMHUPOBAHWUU COBPEMEHHOMN
HAay4YHOU KapTUHBI MUPA U B PAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;

— JIEMOHCTPHUpPOBaTh Ha MpHUMEpax B3aUMOCBSI3b MEXIYy XUMHUEH U APYTUMU
€CTECTBEHHBIMU HAYKAMU;

— packpbIBaThb Ha MpUMEpax TMOJOXKEHUS TEOPUM XHUMHUYECKOTO CTPOCHUS
A.M. bytneposa;

— nmnoHuMath ¢uzndeckuit cmbica [lepuoanueckoro 3axona [[.1. Menneneera
U Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHYECKHUX 3JIEMEHTOB H
00pa30BaHHBIX UMH BEIIECTB OT JIEKTPOHHOT'O CTPOCHUS ATOMOB;

— OOBACHATH TPUYMHBI MHOrOOOpa3usi BEHIECTB Ha OCHOBE OOMIMX
MpeCTaBICHUN 00 UX COCTaBe U CTPOCHUHU;

— TPUMEHATH MpaBUiIa CHCTEMATUYECKOW MEXKIYHApOJAHOW HOMEHKJIATYpbI
KaK CpeACTBa pa3IMueHUs] M WACHTU(UKAIUM BEHIECTB IO HX COCTaBy U
CTPOEHHUIO;

— COCTaBIIAITb MOJICKYJIIPHBIE M CTPYKTypHbIe (OPMYJIbl OPTraHUYECKHUX
BEILIECTB KaK HOCHUTeNIeM MH(OpMaluu O CTPOCHHM BEILECTBA, €r0 CBONCTBAX U
MPUHAJJIEKHOCTH K OMPEAEIECHHOMY KJIACCy COEANHEHUI;

— XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA 110 COCTaBy, CTPOCHUIO U
CBOMCTBaM, YCTAHABJIMBATH MPUUYUHHO-CIIEJICTBEHHBIC CBSI3M MEXAY JaHHBIMU
XapaKTepUCTUKAMH BEUIECTBA;

—  TPUBOAUTH NMPUMEPHl XUMHUYECKUX PEaKIUi, paCKPHIBAIOIINX XapaKTEPHbIC
CBOMCTBA TUIIWYHBIX MPEJICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB C IIEJBIO

UX UACHTU(DHUKAINKA ¥ OOBICHEHUS 00JIACTH IPUMEHCHHS;



— MPOTHO3MPOBATH BO3MOXHOCTh IPOTEKaHUS XWMHUYECKHX pEaKUUuid Ha
OCHOBE 3HAaHWWA O THUNAX XHWMHYECKOW CBSI3M B MOJIEKyJaX PEareéHTOB MU HX
PEaKIMOHHON CIIOCOOHOCTH;

— HCIIOJIB30BAaTh 3HAHHUS O COCTABE, CTPOCHUHM M XHWMHYECKHX CBOMCTBAX
BEIECTB JIsi 0€30MMaCHOr0 MPUMEHEHHUS B MPAKTHYECKOU IEATEIbHOCTH;

— TPUBOAUTH  TNPUMEPHl  MPAKTUYECKOTO  MCIIOIb30BaHUS  MPOIAYKTOB
nepepaboTku He(TH W TPUPOAHOTO Ta3a, BBICOKOMOJEKYJISPHBIX COCAMHEHUN
(MOMUATUIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOrO BOJIOKHA);

— MPOBOAMTH OMBITHI [0 PACTIO3HABAHUIO OPraHUYECKHUX BEIIECTB: INIMIEPUHA,
YKCYCHOM KHCIJIOTBI, HENPENENbHbIX XHUPOB, TIIOKO3bl, Kpaxmanua, OEJKOB — B
COCTABE MUILEBBIX IPOLYKTOB U KOCMETHYECKUX CPEICTB;

— BIJAJIETh IpaBWIaMU U MpUeMaMu Oe30macHO padoThl ¢ XUMUYECKUMU
BELIECTBAMU U J1a0OPaTOPHBIM 000PYyI0BaHUEM;

— YCTaHaBJIMBATh 3aBHCUMOCTb CKOPOCTH XMMHUYECKON PEAaKIMU U CMEILEHUS
XUMHUYECKOTO PABHOBECHSI OT pPAa3NIUYHBIX (PAKTOPOB C UEIBbIO ONpPEACIICHUS
ONTHUMAJIBHBIX YCIOBUI MPOTEKAHNUS XUMHUYECKHUX ITPOLIECCOB;

— MPUBOJUTH NPUMEPHI THIPOJIM3A COJIEH B OBCEAHEBHOM )KM3HU YEJIOBEKA;

— TIPUBOJUTH TPUMEPBI OKHUCIHUTEIBbHO-BOCCTAHOBHUTENBHBIX pEaKkUUd B
IPUPOE, MPOU3BOJACTBEHHBIX MPOLECCAX U KU3HEIEATEIHOCTH OPraHU3MOB;

— TMPUBOJIUTH MPUMEPbl XUMUYECKHX PEAKLMi, pacKpbIBAIOIIUX O0OIIue
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB;

— TMPOBOAMTH  pacyeTbl HAa  HAXOXKIACHUE  MOJEKYJISIpHOH  (QOopMyIibl
YTJIEBOIOPOJAA MO MPOAYKTaM CrOPaHHsI M IO €ro OTHOCHUTENIBHOW IUIOTHOCTH H
MacCOBBIM JIOJISIM JIEMEHTOB, BXOSIIMX B €r0 COCTaB;

— BIaJeTh MpaBWIaMu O€30MaCHOr0 OOpallleHUs C €IKUMHU, TOPIOYUMHU U
TOKCHUYHBIMH BEIIECTBAMU, CPEJCTBAMH OBITOBOI XUMUMU;

— OCYHIECTBJIATh IMOMCK XMMHYECKOM HMHPOpMAIMM 1O  HA3BAHUAM,
uaeHTUdUKaTOpaM, CTPYKTYpHBIM (pOpMyJiaM BEILECTB;

— KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH XMMHUYECKYIO HMH(OpMALHUIO,

COJEpIKAIIYIOCsd B COOOILEHUSAX CPEACTB MAaccOoBOW HMH(pOpMaLuu, pecypcax



HNuTtepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B MEJSAX BBIABJICHHS ONIMOOYHBIX CYXKIECHUH M (POPMUPOBAHUS
COOCTBEHHOM MO3UIIUY;

— TMPEACTaBIATh NYTH PEIICHHs TI00adbHBIX MPOOJIEM, CTOSIIMX NEpeN
YeJIOBEYECTBOM: JKOJIOTMUECKHUX, PHEPreTHUECKUX, CHIPhEBBIX, U POJIb XUMHUHU B
peUIeHUH 3TUX MPOOJIEM.

BoinyckHuk Ha 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:

—  WIIIOCMPUpPOBAmMd HA NPUMEPAX CMAHOBIEHUe U I80JIOYUI0 OP2aAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX DIANAxX ee pa3eumusl,

—  UCNOIb3068aMb Memoobl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
VUeOHO-UCCIe008aMENbCKUX 3a0ay NO U3YUEeHUIO C8OUCMSE, CNOCOO08 NONYUeHUs U
PACNO3HABAHUSL OP2AHUYECKUX 8eU4eCB,

—  00®ACHAMb NPUpPOOy U CHOCOObL  00PA30BAHUSL  XUMUYECKOU  CBA3U:
KOBANEHMHOU (NOJAPHOU, HENOJIAPHOU), UOHHOLL, MeMALIUYEeCKOll, 8000POOHOL — C
yenvio onpeoeneHus XUMu4ecKo aKkmueHoCmMu 6eUjecme;

—  YCMAaHAaIueams 2eHemuuecKylo C6:a3b MedHcoy KIACCAMU OpP2aHU4eCcKUx
geujecmg 01  O0OOCHOBAHUS  NPUHYUNUATLHOU — BO3MOICHOCU  NOJYYEHUS
Op2aHu4ecKux coeoOuHeHul 3a0anH020 COCMAasa U CIMpoeHus,

—  YCMAHABIUBAMb 83AUMOCEA3U MedHcOy Gakmamu u meopuetl, NPUYUHOU U
creocmeuemM npu aHanuse npooaeMHbIX cumyayuti U 000CHOBAHUU NPUHUMAEMbBIX
peuieHull Ha OCHO8e XUMUYECKUX 3HAHUUL.

BpInycKHMK Ha yriy0J1eHHOM YPOBHE HAYYUTCH:

— packpbIBaThb Ha MNpUMEpax pPoJib XUMUU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MHPA M B MPAKTHYECKOU JCSITEIHPHOCTH YEJIOBEKA, B3aUMOCBSI3b
MEXIy XUMHUEH U APYTUMH €CTECTBEHHBIMHM HayKaMU;

—  WUIIOCTPUPOBATh HA MPHUMEPAX CTAHOBJICHHE W HBOJIIOIUIO OPTaHUYECKOU
XUMUU KaK HAyKW Ha Pa3IMYHbIX HCTOPHUUECKUX dTAlax €€ pa3BUTHUS;

— YCTaHaBIIMBATh MPUYMHHO-CIIEJICTBEHHbIE CBSI3U MEXKIY CTPOEHHUEM aTOMOB

XUMHUUYCCKHUX JJICMCHTOB M IICPHOJUYCCKHMM HN3MCHCHUCM CBOMCTB XHMMYECKHUX



AJEMEHTOB U HX COCIWMHEHHU B COOTBETCTBUU C IMOJIOKEHHEM XUMHUYECKUX
AJIEMEHTOB B IEPUOJUYECKON CUCTEME;

— aHaJU3UpOBaTh COCTaB, CTPOCHUME U CBOMCTBA BEUIECTB, MPUMEHSA
MOJIO)KEHUSI ~ OCHOBHBIX ~ XHUMHUYECKHMX  TEOPUH: XUMHUYECKOTO  CTPOECHHUS
OpraHu4eckux coeauHeHuid A.M. bytiepoBa, CTpoeHHMsI aToma, XUMHYECKOU
CBSI3U, DJIEKTPOJUTUYECKON AUCCOLMALNMA KHCJIOT U OCHOBAaHWI; yCTaHABIIMBATh
MIPUYUHHO-CJIEACTBEHHBIC CBA3M MEXIY CBOMCTBAMHU BELIECTBA U €T0 COCTABOM M
CTPOCHHUEM;

— TMPUMEHATH NpPaBWIA CUCTEMAaTUYECKOM MEXKIYHAPOJIHOW HOMEHKIATYPHI
KaK CpeACTBAa pa3IMuCHHUs] M WACHTU(UKAIUM BEHIECTB IO HMX COCTaBy U
CTPOEHHUIO;

— COCTaBJISAITb MOJIEKYJISIPHBIE U CTPYKTYpHbIE (OpPMYJIbI HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB KaKk HOCUTENEeH MH(OpMAIUU O CTPOCHUU BEIIECTBA, €TI0
CBOMCTBAX U MPUHAJIEKHOCTH K OIPEICIICHHOMY KJIACCY COCAUHECHUM;

— OOBSICHATH MPUPOAY U CHOCOOBI O0Opa3oBaHUS XUMHUYECKOW CBS3U:
KOBAJICHTHOM (TIOJISIPHOM, HETIOJIIPHOM), HOHHON, METAINTNYECKOM, BOJOPOTHON —
C LEJIbIO OMPECIICHUSI XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (HU3MYECKHE CBOMCTBA HEOPTAHUUYECKHX M OPTaHUYECKHX
BEII[ECTB M YCTAHABIIMBATh 3aBUCUMOCTH (DM3MUYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAUINYECKOW PEIIETKHU;

— XapakTepu30BaThb 3aKOHOMEPHOCTM B H3MEHEHHM XUMHYECKUX CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOIHBIX COEUHEHUM, BBICIIIMX OKCHIOB U TUAPOKCHJIOB,;

— TPUBOAUTH MPUMEPHI XUMUUYECKUX PEAKIINM, PACKPBIBAIOIINX XAPAKTEPHbBIC
XAMHUYECKUE CBOWCTBA HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB HM3YUYEHHBIX
KJIACCOB C IENIbI0 UX HUAECHTU(PUKAIMKN U 00BSICHEHUS 00JaCTH IPUMEHECHUS;

—  OIpENENATh MEXAHU3M PEAaKUWH B 3aBUCUMOCTH OT YCJIOBUU IPOBENCHUSA
pPEaKIUU U MPOTHO3UPOBATH BO3MOXHOCTh ITPOTEKAHUSI XUMUYECKUX PEAKLIUN Ha

OCHOBE THIA XUMHYECKON CBSI3U U aKTUBHOCTH pE€arcHTOB;



— YCTaHaBJIMBATh 3aBUCUMOCTH PEAKIMOHHOW CIOCOOHOCTH OPraHHYeCKHX
COCIMHEHUI OT XapakTepa B3aWMHOIO BJIMSHUS aTOMOB B MOJIEKYJIAaX C LEJbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIIUY;

— YCTaHaBJIMBATh 3aBHCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMH U CMELIEHUS
XUMHUYECKOTO PAaBHOBECHUS OT pa3JIMYHBIX (PAKTOPOB C IEJbIO OMpeAeieHUs
ONTUMAJIbHBIX YCIIOBUM MPOTEKAHUS XUMHUECKUX MTPOLIECCOB;

— YCTaHaBJIMBATh N€HETUYECKYIO CBSI3b MEXKIY KJIaCCAMH HEOPTaHMYECKUX U
OpraHUYeCKUX BEHIECTB Jii OOOCHOBAaHUS MPUHIUIIKUAIBLHON BO3MOXHOCTHU
MOJIYYEHHUs] HEOPTaHUYECKUX M OPraHUYEeCKUX COEAMHEHHWH 3a/JlaHHOrO COCTaBa U
CTPOEHUS;

— TMOA0OMpaTh pEareHTbl, YCIOBUS U ONPENEHATh NPOIAYKTHl PEAKIIHM,
MO3BOJISIOIIMX  PEAIN30BaTh JIAOOPATOPHBIE M MPOMBIIUICHHBIE CIOCOOBI
MOJIYYEHHUS BaXKHEUIINX HEOPTAaHUYECKUX U OPTAHUYECKUX BEIIECTB;

— ONpENENATh XApAKTEp CPeAbl B PE3ysibTaTe TMAPOIU3a HEOPraHWMYECKUX WU
OpPraHUYeCKUX BEIIECTB M TMPUBOJUTH MPUMEPHl TUAPOJM3a BEIIECTB B
IIOBCE/IHEBHON JKM3HU YEJIOBEKa, OHOJOTMYeCKMX OOMEHHBIX Mpoleccax U
MIPOMBIILJICHHOCTH;

— TPUBOAUTH TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUUH B
IPUPOE, MPOU3BOJACTBEHHBIX IPOLECCAX U KU3HEIEATEIHOCTH OPraHU3MOB;

— OOOCHOBBIBATH  MPAKTHYECKOE  HUCIOJIb30BAHUE  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB M UX PEAKIUNA B MPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATh XUMUYECKUM HKCIIEPUMEHT IO PACMO3HABAHUIO M TOJYUYECHHIO
HEOPTraHWYECKUX M OPTaHMYECKHUX BEILECTB, OTHOCAIIMXCS K PA3IMYHBIM KlaccaM
COCIMHEHUI, B COOTBETCTBUHU C MPABWIAMH U MpUEMaMu 0€301MacHOi padoThl C
XUMHUYECKUMH BEIIECTBAMU U JIaOOPATOPHBIM 000PYI0BAHUEM;

— TMPOBOAWTH pacueThl HAa OCHOBE XUMHUYECKUX (OpMYyIT U ypaBHEHUH
peaxuii: Hax0XJIeHUE MOJIEKYJISIPHOM (hOPMYJIbI OPraHMYECKOTO BELIECTBA IO €T0
IJIOTHOCTH ¥ MAacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, WM IO
MpPOAYKTaM CrOpaHus; pacyeTbl MaccoBOM goiu (Macchl) XHUMHYECKOIO

COEJIMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEILIECTBA) MTPOYKTOB



peaxkIuy, eciId OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH); PacyueThl
MaccoBOM MIM OOBEMHOM JOMM BBIXOJA MPOJIYKTAa PEAKIUU OT TEOPETHUECKU
BO3MOXKHOT'O; pacyeTbl TemoBoro »¢¢eKkra peakiuu; pacdyeTbl OOBEMHBIX
OTHOIIIEHWH Ta30B TMpPH XUMHUYECKUX PEAKIHIX; pacyeTbl Macchl (o0bema,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIMM, €CJIU OJHO M3 BELIECTB JAHO B BHUJE
pacTBoOpa C OIPEIEIICHHON MacCOBOM J10JIel paCTBOPEHHOI'O BELIECTBA;

— HCIONIb30BaThb ~ METOABI ~ HAy4yHOTO  TO3HAHHS:  aHAIM3,  CHHTE3,
MOJIEJIMPOBAHUE XMMHUYECKUX IPOLIECCOB M SIBICHUA — IMpPU pPELICHUH Y4eOHO-
UCCJIEIOBATENbCKUX 3aad [0 M3YyYEHHUIO CBOWCTB, CIOCOOOB TOJNYyYEHHS U
pacro3HaBaHUs OPTaHUYECKHUX BEIIECTB;

— BIAAETh MNpaBUiIaMH O€30IaCHOr0 OOpalleHHs C €IKUMH, TOPIOYUMH U
TOKCHUYHBIMH BEIIECTBAMU, CPEJICTBAMH OBITOBOI XUMUMU;

— OCYUIECTBJIATh IMOMCK XMMHMYECKOM HMHpOpMAUM 1O  HA3BAHUAM,
uAeHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BELIECTB;

— KPUTHUYECKH OIEHWBATh M MHTEPIPETUPOBATH XMMHUECKYIO0 WH(OpMAIHUIO,
COJEpKalIylocs B COOOILEHUSAX CPEACTB MaccoBOW HMHGpoOpMaluu, pecypcax
WuTepHeTa, HAYYHO-TIOMYJISAPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B II€JIIX BBISABJICHUS OUIMOOYHBIX CYXKICHUM W (OpMUPOBaHUS
COOCTBEHHOM MO3UIINH;

— yCTaHaBIMBAaTh B3aMMOCBS3M MEXAYy (GakTaMd M Teopued, MPUIHNHON H
CJIEICTBUEM IIpU aHaJIM3€ MPOOJIEMHBIX CUTyalluid U 0OOCHOBAaHWU IMPUHUMAEMBbIX
pELIEHN Ha OCHOBE XUMHUYECKUX 3HAHUM;

— TPEACTaBIATh IMYTH pEIIeHUs TI00ANbHBIX MPOOJIEM, CTOSIIMX Tepea
YeJIOBEYECTBOM, U INEPCIEKTHBHBIX HAMNpaBICHUN pa3BUTHS ~XUMHUYECKUX
TEXHOJOTHI, B TOM YHUCJIC TEXHOJOTHA COBPEMEHHBIX MAaTEPHAaJiOB C Pa3IMYHOM
(GYHKIIMOHATFHOCTHIO, BO300HOBJISIEMBIX HCTOYHHUKOB CBIPbS, TNEPEepadOTKU U

YTUJIN3aluu IMMPpOMBIINIJICHHBIX 1 OBITOBBIX OTXOOOB.



BoinyckHuk Ha yrjay0JeHHOM YpPOBHe MOJYYUT BO3MOKHOCTH
HAYYUThCS:

—  ¢opmyruposamv  yenvp  uUccied08aHus,  GbIOGUAMb U NPOBEPAMb
IKCNEPUMEHMANILHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX 8euecms Ha OCHOBE UX
cocmasa u CmMpoeHusl, Ux CNOCOOHOCMU B6CMYNAMb 6 XUMUYeCKUe pPeaxkyuu, o
xapakmepe u npoOYKmax pasiuyHulX XUMUYECKUX PeaKyull;

—  CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEePUMEHbl
c cobnrodeHuem npasuil 6e30nacHol pabomvl ¢ ewecmeamu u 1abopamopHuvim
obopyoosanuem;

—  UHmMepnpemupo8amsb OaHHblE O COCMABE U CIMPOEHUU 8eUleCNE, NOTYYeHHble
C NOMOWBIO COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

— OnucwLlIBAmMb COCMOsAHUE INeKMPOHA 8 amome HA OCHO8e COBPEMEHHbIX
KB8AHMOBO-MEXAHUYECKUX NPeOCMAsIeHUll 0 CMpoeHuu amoma Oiisi 0ObsACHeHUs
Pe3VIbmamos CReKmpaibHO20 AHATU3A BeUleCs;

—  Xapakmepuzoeamv — polb  A30MOCOOEPAHCAWUX — 2eMEPOYUKTUYECKUX
COeOUHeHULl U HYKIeUHOBbIX KUCIOM KAK BANCHEUUUX OUOLO0SUUeCKU AKMUBHBIX
sewecms;

—  NPOCHO3UPOBAMb 803MONCHOCTb NPOMEKAHUS] OKUCTUMENLHO-
80CCMAHOBUMENbHBIX — pPeaKkyuil,  aexdcawjux 68  OCHO8e  NPUPOOHLIX U

}’lp0u3600cm8€HHblx npoyeccoes.

IIpumepHbIe NPOrpaMMbl OTAEIBHBIX Y4eOHBIX IIPeAMETOB

Xumus

B cucreme ecrecTBEeHHO-HAyyHOro OOpa30BaHMSI XWUMHUS Kak ydeOHBIN
IpeAMET 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPObI, POPMUPOBAHUU
HAyYHOW KapTUHBl MHpA, XUMHUYECKOH TPaMOTHOCTH, HEOOXOAMMOM s
MOBCEIHEBHOM >KM3HM, HAaBBIKOB 3J0POBOr0 U O€30MacHOro [isi 4YeJoBeKa U
OKpYXalolleni ero cpeibl 00pas3a >KU3HH, a TAKXKE B BOCIHMTAHUM HKOJIOTHYECKOM
KYJIbTYpbl, GOpMHUPOBaHUHM COOCTBEHHOM MO3UIMH [0 OTHOUICHUIO K XMMHUYECKON

uH(pOopMaIuK, NOJy4aeMOM U3 pa3HbIX HCTOYHUKOB.



VYcmemHocTh W3ydeHUs Y4eOHOrOo TIpeaMeTa CBsi3aHa C  OBJIAJICHHEM
OCHOBHBIMU TIOHSTUSMH XWUMHWHW, HAyYHBIMU (DaKTaMu, 3aKOHAMH, TEOPHIMH,
MIPUMEHEHHUEM TTOTYUYCHHBIX 3HAHUHN TP PEIICHUH MPAKTUYECKUX 3aj1a4.

B cootBerctBun ¢ ®I'OC COO xumusi MOXKET M3y4yaTbCsi Ha 0a30BOM U
YTIIyOJICHHOM YPOBHSIX.

N3yuenne xuMum Ha 0a30BOM YpOBHE OPHEHTHPOBAHO Ha obOecredeHue
0011e00pa3oBaTeIbHON U O0IIEKYITYPHON MOJATOTOBKU BBIITYCKHHUKOB.

Conepxanrue 06a30BOro Kypca IIO3BOJISIET PACKPBITh BEAYIIHUE HJCH U
OT/ICJIbHBIC TIOJIOKEHUS, Ba)XKHbIE B IIO3HABATEIIbBHOM W MHUPOBO33PEHUYECKOM
OTHOIIIEHUH: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT COCTaBa U CTPOCHHS;
00YCJIOBJICHHOCTb MMPUMEHEHUS BEIIECTB X CBOMCTBAMU; MaTEPHAIBHOE €IMHCTBO
HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB; BO3pacTarolias pojib XUMHUU B
CO3/IaHMM HOBBIX JIEKAPCTB W MaTE€pUaJOB, B HKOHOMHHU CBIPbS, OXpaHe
OKPY’KAIOIIEH CPEBI.

N3ydenune xuMuu Ha yriiyOJICHHOM YPOBHE MpE/IoaraeT MoJHOE OCBOCHUE
0a30BOro Kypca M BKJIIOYACT pACIIUPEHHE TPEJAMETHBIX pe3yJbTaTOB U
COJICp’KaHMs,  OPUEHTHUPOBAHHOE  HA  TMOATOTOBKY K  MOCIEAYIOUIEMY
npoeCCHOHAIBHOMY O0OpPa30BaHMIO; Pa3BUTHE HHIAWBUIYATbHBIX CIIOCOOHOCTEH
oOy4Jaromuxcs myreM Oosiee TIyOOKOro, ueM 3TO MpeaycMaTpuBaeTcs 0a30BBIM
KYpCOM, OCBOCHHUSI OCHOB HAayK, CUCTEMAaTUYECKUX 3HAHUU; YMEHHE MPUMEHSThH
MOJTYYSHHBIC 3HAHUS IS PEIICHUS NMPAKTHUYECKUX M YICOHO-MCCISAOBATEIBLCKUX
3a/1a4 B U3MEHEHHOM, HECTaHJIAPTHOW CHUTyallUM; YMEHUE CUCTEMAaTHU3UPOBATh U
00001aTh ToJIydeHHbIEe 3HaHMs. V3ydeHue mpeamera Ha YriayOJEHHOM YpOBHE
no3BoJIsieT  cHOpMHUpPOBATh Yy  OOYYalOIIMXCS ~ yMEHUE  aHaJU3UPOBATh,
MPOTHO3UPOBaTh W OIEHMBATh C TMO3UIUM DKOJOTHYECKOM O€30MacHOCTH
MOCJICACTBUS OBITOBOM M IPOM3BOJICTBEHHOM JEATECIHHOCTH YeI0BEKa, CBSI3aHHOM
C TIOJTyYeHHUEM, TPUMEHEHUEM U TIepepadOTKOM BEIIECTB.

N3yuenne npenmera «XuMus» B 4acTH (OPMUPOBAHUSA Yy OOyUAOUTUXCS
HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METOJOB MO3HAHUS, a TAKKE

MMPAaKTHYCCKOIO0 MPHUMCHCHHA HAYUYHBIX 3HAaHUM OCHOBAHO Ha MCXKITPCAMCTHBIX



CBA3SIX C TpeaMeTaMd  00JacTel  eCTEeCTBEHHBIX, MaTeMAaTUYeCKUX U
TYMaHUTApPHBIX HAYK.

[Ipumepnass mporpamMma ydeOHOro mpeaMeTa «XHUMHs» COCTaBieHa Ha
OCHOBE MOJYJIBHOI'O MPUHIMUIIA TOCTPOCHHSI Y4E€OHOT0 MaTepHraia, He OIpeneseT
KOJMYECTBO YacOB Ha M3y4yeHHUE YYEOHOro MpeaMera M KIAcChl, B KOTOPBIX
npeaMeT MOKeT u3ydyaTbea. KypcHBOM B HpPUMEPHBIX YUE€OHBIX MpoTrpaMMax
BBIJICJICHBI 3JIEMEHTBl COJIEpP)KaHUs, OTHOCAIIMECS K PE3yJlbTaTaMm, KOTOPbIM
0Oy4aromIfecs «moiayyaT BO3MOKHOCTh HAYUUTHCS.

[IpumepHas mporpamma y4uTHIBAET BO3MOKHOCTD MOJYyYEHUS 3HAHUWA B TOM
YuCcle 4Yepe3 NPaKTUYECKYIO0 JIeATeIbHOCTh. B  mporpamme copep:Kutcs
NPUMEPHBIA TIepeueHb MpakThuueckux padot. Ilpu cocraBienun pabdboueit
IpOrpamMMbl YYUTENb BIIPAaBE€ BBIOpaTh W3 NEPEUHsS PadOThI, KOTOPHIE CUHUTAET
HaubOosee 1eNecoo0pa3sHbIMU, C  YYEeTOM  HEOOXOAMMOCTH  JTOCTHXKEHUS

NpCAMCTHBIX PC3YJIbTAaTOB.

ba3oBblil ypoBeHb

OCHOBBI OpraHM4ecKoOil XUMUM

[losiBneHne W pa3BUTHE OPraHUYECKOM XUMHM Kak Hayku. IIpenmer
OpPraHUYeCKOM XHWMHU. MeCTO W 3HAaYCHHE OPraHWYEeCKOW XUMHUHU B CHUCTEME
€CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHE KAK IOPAJOK COCAUHEHUS aTOMOB B MOJIEKYJE
COTJIACHO MX BaJEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO
CTPOCHMSI OpraHudeckux coeauHeHud A.M. bytnepoBa. YriepoaHbI CKeeT
OpraHuYecKoil MoJeKyibl. KpaTHOCTh XMMHUECKON CBSI3U. 3aBUCUMOCTbH CBOICTB
BEILIECTB OT XUMHYECKOIO CTPOEHUs MOJIeKyJl. M3omepus u uzomepsl. [lonsatue o
dbyakuuonanpHOM  rpymme.  [IpuHnumer  kimaccu@UKAMU  OPraHUYECKUX
coenuHenui. CucremMaTuyeckass MEXAYyHapoAHass HOMEHKJATypa W MPUHIUIIBI
oOpa30BaHUs HA3BaHUW OPTaHUYECKUX COCTMHEHUM.

Anxanbl. Cmpoenue monekynvl memana. 1'0OMOJIOTHUECKUI PsAJl aJKaHOB.

I'omonoru. Homenkinarypa. M3omepusi yriaepoaHOTro ckeyieTa. 3aKOHOMEPHOCTH



U3MEHEHUST (DU3UIECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (HA MpUMEpe METaHa U
ATaHa): peaklUM 3ameneHus (TaJIOreHUPOBAHKE), AETHUAPUPOBAHUS KaK CIIOCOOBI
IIOJIYYECHUS] BAKHEUIINX COCIMHEHHWI B OPraHUYECKOM CHHTE3€. ['opeHue MeraHa
KaK OJWH W3 OCHOBHBIX HMCTOYHHMKOB TEIUIa B IPOMBIIIJIEHHOCTH MU OBITY.
Haxosxaenue B Ipupoje U NPUMEHEHHE aJIKAHOB. [[onamue o Yyukioaikauax.

Ankensl. Cmpoenue monekynivl smuierd. 1'OMOJIOTMYECKUN P aJKEHOB.
Homenknatypa. M3oMepust yriaepogHOro CKejiera W MOJIOKEHHsI KPaTHOU CBSI3U B
MoJsiekyne. XHUMHYECKME CBOMcTBa (Ha IpUMeEpe OSTWIEHA):  peakUuu
IIPUCOEANHEHNS (ramoreHupoBaHueE, euopuposanue, rUApaTaIus,
euopoeanozenupoganue) Kak crnocod mnoiayyeHus (pyHKIMOHAIBHBIX MPOU3BOIHBIX
yTIEBOAOPOAOB, TopeHus. [lonmumepusanys 3TUIEHA KAK OCHOBHOE HAINPAaBIICHUE
€ro ucnoJib3oBaHus. [1oMMATUIIEH KaK KPYITHOTOHHAKHBINA TPOAYKT XUMHYECKOTO
npousBojacTBa. [IpuMmeHnenue 3tuneHa.

Anxaguensl M kayuyyku. [loHsTHe 00 anmkagueHax Kak yrieBOAOpoAax C
IByMsl NBOWHBIMU CBsi3siMU. [lommmepuszanus auBuHuia (OyragueHa-1,3) kak
croco0 MOJIydYeHUsI CUMHTETUYECKOro Kayuyyka. HaTypanabHbIE M CHHTETUYECKHIA
Kayuyku. Bynkannszanus kaydyka. Pe3una. [IJpumMeHenue kayuyka u pe3uHsl.

Anxunsl. Cmpoenue monexyavt ayemunena. ' OMOIOTUYECKUN Pl AIKMHOB.
Homenknarypa. M3omepust yriiepoJHOro CKElneTa U MOJO0KEHUs KPAaTHOM CBSI3U B
MoJIeKyJie. XUMHUYECKHE CBOWCTBa (Ha TpUMEpE alleTUJIEHA): PpeaKIuu
IIPUCOECANHEHNUS (ramoreHnpoBaHue, 2uopuposanue, ruapaTanus,
2uopo2ano2eHuposanue) Kak cnocod Mosy4eHus: MOJIMMEPOB U JAPYTUX IMOJIE3HBIX
IPOAYKTOB. ['OpeHune aneTniieHa Kak NCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU
JUISI CBApKU M pe3ku MeTaiuioB. [I[puMeHeHne anernieHa.

ApeHbl. beH3051 Kak MpEeACTaBUTENb apOMAaTHYECKUX YIJIEBOAOPOIOB.
CmpoeHue monekynbt 0OeH301d. XUMUYECKHE CBONCTBA: PEAKIHUU 3aMELICHHS
(raioreHMpoBaHUE) Kak CMoco0 TMOMY4YeHHs] XHMHYECKHUX CPEJICTB 3allUThI
pacTeHui, NpucoeANHEeHUs (THAPUPOBAHUE) KaK J0KAa3aTEIbCTBO HEMPEAEIbHOIO

xapakTtepa 0enzona. Peakuus ropenus. [Ipumenenue 6eH3omna.



CrupTtel. Knaccudukanus, HOMEHKIaTypa, ©30MEpHsl CIUPTOB. MeTaHoN H
ATAHOJ KaK TPEICTABUTEIN MPEACIbHBIX OJHOATOMHBIX CIHUPTOB. XHUMHYECKUE
CBOIiCTBa (Ha mMpUMepe METaHOJa W JTaHOJIA): B3aHMMOJCHCTBHE C HATPHEM Kak
croco0 YCTaHOBJICHUS HaJIAY S TUAPOKCOTPYIIIIHI, peakmus c
raJIOTeHOBOJIOPOJAaMH KaK CIIOCO0 TOJyYCHHsI pacTBOPUTEIICH, JCTHApATAIUs KaK
Croco0 TMONy4deHHUs OTWcHA. Peaknuss TOpeHHs: CHUPTBI Kak TOILIUBO.
[Ipumenenne meraHosa W dTaHosia. PU3NOIOTHYECKOE ICHWCTBHE METaHOJA M
ATaHOJIa Ha OPTaHW3M 4YeJIOBEKa. DTUIICHIJIUKOJb U TJIUIEPHUH KaK MPeJICTaBUTEIIH
MIpeIebHBIX MHOTOATOMHBIX CIIUPTOB. KadecTBeHHAs peakiiis Ha MHOTOAaTOMHBIE
COUPTBl W €€ TPUMEHECHHE A pacllO3HaBaHWS TIIMIIEPMHA B COCTaBE
KOCMETHYECKHX cpeacTB. [IpakThueckoe MNpUMEHEHHWE OTUJICHIJIUKOIS U
TJIMIICPUHA.

®enon. CtpoeHue MoyeKylbl (eHona. B3aumHoe 6iusHue amomos 8
MoNekyne ¢henona. Xumuueckue CeOUCMBA. B3aumoolelcmeue ¢ Hampuem,
euopoxcuoom nampusi, opomom. Ilpumenenue denoua.

Anpnerunpl. Metananp (opManbpaerua) W 3TaHadb (aleTalbACTHI) Kak
MPEACTaBUTEIA  TIPEACIBHBIX  allbJeTHI0B. KauecTBeHHBIE pPEakIuu  Ha
KapOOHUJIbHYIO Tpynmy (peakmusi «cepeOpsHOro 3epKajia», B3auMOJCHCTBHE C
ruapokcugoM meau (II) m ux npumeHeHme i1 OOHAPYKCHHS IIPEACIIbHBIX
QNBJICTUIIOB B TPOMBINIJICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH ajibJCTHIOB.
[Ipumenenue hopMaapaeruaa u aneraibaeruia.

KapOoHOBBIE KUCIOTHI. YKCYCHAsI KUCIOTA KaK MPEICTaBUTEINb MPEISTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHWMHYECKHE CBOWCTBA (Ha TMpuUMeEpe
YKCYCHOM KHCJIOTHI): pEaKIUU C METa/IaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU
U COJSIMH KaK TIOJATBEPXKIACHHE CXOJCTBA C HEOPraHWYECKUMH KHCIOTaMHU.
Peakrust sTepudukanmm Kak cocod MoJydeHus CIOXKHBIX dhupoB. [Ipumenenue
yKCyCHOM Kuciothl. [IpencraBnenue o BeICITUX KapOOHOBBIX KHCIOTAX.

Cnoxuble 2¢upsl W kupbl. CloxHBIE 3(OUPBI KaK  MPOTYKTHI
B3aUMOJICHCTBUSL KapOOHOBBIX KHCIOT CcO cnupTamu. IIpuMeHeHue CIoXKHBIX

7¢uUpoB B MUIIEBOH U MappOMEPHON MPOMBIIUIEHHOCTH. JKHUpBI Kak CII0XKHbBIE



7(UpHI TIUIEPUHA W BBICIIUX KapOOHOBBIX KUCJIOT. PacTUTENbHBIC W JKMUBOTHBIE
JKUpPBI, UX cocTaB. Pacrno3HaBaHWE pACTUTENIbHBIX >KUPOB HA OCHOBAHUM HX
HEIpeaeapHoro xapakrepa. [lpumenenue xkupoB. [ MaApoOan3 Wik OMBUIIEHUE KUPOB
KaK Croco0 MPOMBIIUICHHOTO TOJYYCHHS COJIeH BBICIINX KapOOHOBBIX KHCIOT.
MpbL14 KaKk COJIM BBICHIMX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIIA.

VYrnesonpl. Kinaccuduxamus yrieBonoB. HaxokneHue yrieBomoB B
npupone. [oko3a kak anpaerugocnupT. bpoxkenue rroko3bl.  Caxapo3sa.
lTuoponuz caxaposvli. Kpaxman u U032 KaK OHOJOTUYECKHUE MOJIUMEPHI.
XUMUYECKHE CBOMCTBA KpaxMmajla M LEJUII0JIO3bl (TUAPOJIN3, KayeCTBEHHas
peakiusl ¢ MoJ0M Ha Kpaxmall U €€ NMPUMEHEHHUE NJi1 OOHApyXEHUsI Kpaxmayia B
npoaykTax nurtanus). [Ipumenenue u 6uonmornyeckasi pojb yrieBojoB. [loHstue
00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukaius opraHudeCKUX COCIUHCHUN. [ eHemuueckas c6sa3b MeHcoy
K1accamu  OpeaHuyeckux coeouHenuu. TUIBI XUMHUYECKUX pPEakiuid B
OPraHUYECKON XUMUH.

AMHMHOKHCIOTHI U Oenku. CocTaB U HOMEHKJIATypa. AMHHOKHCIIOTHI Kak
amdoTtepHble opraHuyeckue coenuHeHus. llentuaHas cBs3b. buonorudeckoe
3HAUEHUE O-aMHUHOKHCIOT. OO0nacTy TpPUMEHEHUs aMHHOKHCIOT. benku kak
npupoaHsie OuonosuMepsl. CocTaB U cTpoeHHE OENKOB. XMMHYECKHUE CBOMCTBA
OeNKOB: TruAponu3, JeHarypauus. OOHapykeHHe O€NKOB MpU  HOMOIIU
KaueCTBEHHBIX (I[BETHBIX) peakiuil. [IpeBpaiienus OEIKOB MUIIM B OpPraHU3ME.

buonornyeckue GpyHkrM OEIKOB.

Teopernueckue 0CHOBbI XMMHH

Crpoenue BemectBa. CoBpeMEHHAsI MOJENb CTPOCHUS aTtoMa. JJIEKTPOHHAS
kKoH(purypamust aroma. OcHogHOe U B030VIHCOEHHble COCMOSHUSL AMOMOB.
Knaccupukanus XHMUYECKHX 3JeMEHTOB (s-, P-, d-anmemenTsl). OcoOECHHOCTH
CTPOCHMSI DHEPreTHYECKUX YpoBHeW artomoB d-anemeHToB. [lepuomuueckas
cuctemMa xuMmudeckux dneMeHTtoB J[.M. MenneneeBa. PU3UYECKUNA CMBICT

ITepuognueckoro 3akona .M. Menneneesa. IIpuunHbl M 3aKOHOMEPHOCTH



WU3MEHEHUS] CBOWCTB AJIEMEHTOB M HMX COEIMHEHUH MO NEpUoJaM M Tpymmam.
OneKTpoHHass MNPUPOJAa XUMHUYECKON CBSI3H. DJIEKTPOOTPULATEIBHOCTb. Bumbl
XUMUYECKON CBsi3U (KOBaJE€HTHAsi, HMOHHAs, METaNIMYecKasi, BOJOpPOAHAs) U
MEeXaHU3MBbl ee oOpazoBaHus. Kpucmaniuueckue u amopguvie sewjecmsa. Tunvi
KPUCMATTUYEeCKUX Peuemor (amomMHas, MOJNEeKyIApHAs, UOHHASA, Memaiiuieckas).
3asucumocms uszuueckux ceolicme eewjecmea oOm Muna KpUCMALIUYECKOU
pewemxu. IIlpuunHbl MHOTOOOpA3USs BEILIECTB.

XuMuYecKre peakuuu. ['oMOreHHble U rereporeHHnle peakuuu. CKOpOCTh
peakluy, €€ 3aBUCUMOCTb OT PAa3jIMYHbIX (PAKTOPOB: MPHUPOABI PEAruPYIOIIMX
BEILIECTB, KOHIICHTPAIlMM pEarupyrolux BEIIECTB, TEMIEPATYPhl, IUIOLIAIN
PEaKIMOHHON TIOBEPXHOCTH, HAJIW4YWs Karaiu3aTopa. Poib Karainn3atopoB B
IPUPOAE U NMPOMBILIIEHHOM MPOU3BOACTBE. OOpaTUMOCTh peakiuuii. XUMHUYECKOE
paBHOBECHME UM €ro CMEUICHHE 0] JEHUCTBUEM pa3IMYHbIX (HaKTOPOB
(KOHIIEHTpAIIMs PeareHTOB WJIM MPOIYKTOB PEaKIUU, IaBlieHUE, TeEMIIepaTypa) s
CO3JaHUsl ONTHUMAJIbHBIX YCJIOBUM TPOTEKAHUS XHMHYECKUX IPOIECCOB.
Hucnepcuvie cucmemot. Ilowsamue o «koanoudax (3o1u, ecenu). Hcemumnmvie
pacmeopel. Peakiu B pacTBOpax 3JEKTPOJUTOB. pH pacTBopa Kak mokazaTenib
KHUCJIOTHOCTH cpenbl. ['maponus cosneil. 3HaueHHe THAPOIN3a B OMOJIOTHMUECKHUX
oOMeHHBIX mnpoueccax. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B MPUPO/IE,
IIPOM3BOJICTBEHHBIX  NpOLlECCaX M JKA3HEIACATEIIBHOCTH  OPTraHU3MOB.
OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA NPOCTBIX BEIIECTB — METALUIOB
[VIABHBIX W TOOOYHBIX MOATPYNI (Medb, EJe30) M HEMETaNIOB: BOJOPOJA,
KHCIIOpOJia, TajoreHoB, cepbl, a3oTa, (ocdopa, yriepona, kpemuus. Kopposus
METAJIJIOB: BUJABl KOPPO3UH, CIOCOOBI 3alllUThl METAUIOB OT KOPPO3HUHU.
dnekmpoaus  pacmeopog u  pacniagos. Illpumenenue  snekmpoauza 8

NPOMbBIUUTIEHHOCTU.

XuMuA 4 KN3Hb
Hayunble wmeronpl mnO3HaHUS B XUMHUHU. VICTOUHMKM XUMHYECKOU

uHpopmanuu. Ilouck wuHpoOpManMM 1O Ha3BaHMUSIM, HJEHTU(DUKATOpAM,



CTPYKTYpHBIM (hopmyrnam. MoaenupoBaHuE XUMUYECKUX IMPOLIECCOB U SBIICHUH,
XUMUYECKUN AHANU3 U CUHMme3 KaK METOJIbl HAyYHOTO MO3HAHUS.

Xumust u  370poBbe. JlekapcTBa, (EepMEeHTBI, BUTAMHUHBI, TOPMOHBI,
MUHEpanbHble BOAbL. [IpoOiieMbl, CBA3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX
npenaparoB. BpenHbie MpUBBIUKY U (PaKTOPbI, pa3pylliaroiirue 310poBbe (KypeHue,
ynoTpeOsieHre aiKorois, HapkomaHus). PammonansHoe nuTanue. [luwessie
006asku. OcHo8bl NUWEBOU XUMULL.

XuMHsi B TIOBCEJHEBHOM KM3HU. Moroume W YHUCTSIIME CPEeICTBa.
Cpeocmea 60pvbObl ¢ OLIMOBLIMU HACEKOMBIMU: DENnelleHmyl, UHCeKMUYUObL.
CpeactBa nMYHOM THUrMeHbl W KocMmeTwku. [IpaBuna Oe3omacHoil paboOTHI C
€IKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMHH.

XUMUS U CEIbCKOE XO034UCTBO. MUHEpaibHbIE U OPraHUYECKUE YAO0OpEHUSI.
CpencTsa 3a1uThl paCTEHU.

Xumus u sHepreTuka. [I[pupoaHpie HICTOUHUKH yIiieBOAOPOAOB. [IpupoaHbrit
Y TOMYTHBIM HEe(TSIHOW ra3bl, UX cOCTaB U Hcnoip3oBaHue. CocraB HepTH U ee
nepepabotka. Hedrenponyktel. OxraHoBoe umcino  OensuHa. OxpaHna
OKpyXaromied  cpeapl  npu  HedrenepepaObOTKeE U TPAHCIOPTHUPOBKE
He(DTEeNPOAYKTOB. AJTbTEPHATUBHBIC UCTOYHUKU YHEPTHUU.

Xumusi B ctpoutenscTBe. llement. beron. Ilogbop onTuManmbHBIX
CTPOUTEIBHBIX MATEPUAIIOB B MPAKTUYECKON JAEATEIHHOCTH YEIOBEKA.

XHUMHS ¥ 3KOJOrus. XUMHYECKOE 3arpsi3HEHNE OKPYKArOUIEH Cpelbl U €ro
nocnencteus. Oxpana ruapocdepsl, MouBbl, atMocdepbl, Giaopel U ¢GayHbl OT

XUMHUYCCKOI'O 3arpsi3HCHHA.

Yray0aeHHbli yPOBEHD

OCHOBBI OpraHM4ecKoOil XUuMHUH

[losiBneHne W pa3BUTHE OPraHUYECKOM XUMHM Kak Hayku. IIpenmer
OpPraHUYECKOM XUMHUHM. MecTO M 3Ha4Y€HUE OPraHUYECKOM XUMHH B CHUCTEME

CCTCCTBCHHBIX HAYK. B3aumocss3b HCOPIraHNYCCKHUX U OPTraHNYCCKHUX BCIICCTB.



XUMHUYECKOE CTPOCHME KaK NOPSNOK COEOUHEHHs aTOMOB B MOJIEKYJIE
COrJacCHO UX BaJEHTHOCTH. (OCHOBHBIE IIOJOKEHUA TEOPUU XHUMHYECKOIrO
CTPOECHHUSI OpraHUYecKuX coeauHeHuid A.M. byriepoBa. YriepoaHblii CKeJeT
OpraHuYecKol MoJekyibl. KpaTHOCTh XMMHUUYECKOUW CBSI3U. 3aBUCHUMOCTh CBOWMCTB
BEILIECTB OT XUMHYECKOIO CTPOEHUs MOJIeKyJ. M3omepus u uzomepsl. IlonsTHE O
dbynkuuonaabHOM  rpynme.  [IpuHuunel  kjmaccu@UKAUU  OpraHUYEeCKUX
COCIMHEHHWA. MexayHapoaHasi HOMEHKJIATypa U MPUHLHUIBI 00pa3oBaHUs
Ha3BaHHUI OPraHUYECKUX COCTMHEHUM.

Knaccudukanyus u 0COOCHHOCTHM OpraHMYECKUX peakiuil. PeakunoHHbIe
HEeHTpbl. llepBOoHAYanbHBIE TOHATHS O THUIIAX M MEXaHU3Max OPraHUYECKHUX
peakuuii. ['OMOJUTUYECKMH U  TETEPOIUTUYECKUM  Ppa3pblB  KOBAJICHTHOMU
XUMUYECKON CBsi3H. CBOOOJHOPAIUKAIBHBIN M HMOHHBIM MEXaHU3Mbl PEAKIHUU.
[Tonsitue o Hykeodue u AEKTPOPuUIIe.

AJkaHbl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METaHA.
sp3-rubpuamsanus opoutaneil atoMoB yriepoaa. ['oMonorndeckuii psaa u oomas
dopmyna ankaHoB. CucreMaThyeckass HOMEHKJIATypa allkaHOB M PaJUKaloB.
N3omepuss  yruepogHoro  ckenera.  (DuU3WyecKMe  CBOWCTBA  AJIKAHOB.
3aKOHOMEPHOCTH H3MEHEHUS (PU3NYECKUX CBOMCTB. XHMMHYECKHE CBOMCTBA
aJKAaHOB: TaJOTCHUPOBAHHUE, JCTUIPUPOBAHUE, TEPMUUYECKOE PA3JI0KEHHUE,
KPEKUHI' KaK CHOCOOBI TOJIYYEHHS BaXKHEHIIMX COEAMHEHHH B OPraHuyecKoOM
cuHTe3e. ['opeHue ankaHOB Kak OJWMH M3 OCHOBHBIX KMCTOYHUKOB TEILIAa B
OPOMBIIUIGHHOCTH W ObiTy. M30Mepusamuss Kak  crnoco0 — MOMy4YeHUs
BBICOKOCOPTHOTO  O€H3uMHa. MexaHu3M  peakiuud  CBOOOJAHOPAAMKAIBLHOTO
3amemieHus. [lonyuenue ankanoB. Peakums Bropna. Haxoxaenue B mpupoae u
MIPUMEHEHUE aJIKaHOB.

[uxnoankanbl. CTpoeHHE MOJEKYN IHKIoankaHoB. OO6mas dopmyna
nukiIoankaHoB. Homenknatypa uuknoankaHoB. HM3oMepuss UHMKIIOAJKaHOB:
YTIEPOIHOTO CKelleTa, MEXKKIIacCOBast, MPOCTPAHCTBEHHAs (Yuc-mpauc-u3oMepusl).
Cnernuduka CBONCTB ITMKIOATKAHOB C MajJblM pa3MepoM IWKIa. Peakiuun

MNPHUCOCAWMHCHUA U PaJNKaJIbHOI'O 3aMCIICHN .



AJIKEHBI. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI STUJICHA.
Sp?-ruOpuau3anus opoUTaneil aToMOB yIJIepoaa. G- U NM-CBA3U. | OMOJIOrHYEeCKHiA
psa u obmiast ¢opmyna ankeHoB. Homenkmarypa anmkeHoB. M3omepusi alKeHOB:
YIIAEPOJHOTO CKEeJeTa, TMOJOKEHHUS] KpaTHOW CBsI3U, MPOCTPAaHCTBEHHas (yuc-
mpauc-u3oMepusi), MexkiaccoBas. Duznyeckue CBOWCTBAa aiKkeHOB. Peakiuun
AMEKTPOPUILHOTO TPUCOSAMHEHUSI KaK CIOCO0 TMOMydeHUs (yHKIIHOHATBHBIX
IPOM3BOJHBIX YIIIEBOAOPOAOB. IlpaBuno MapKOBHHUKOBA, €ro 3JIEKTPOHHOE
obocHoBaHue. Peaknmm okucieHus wu noiauMmepm3anuu. [lomwdTriieH  Kak
KPYITHOTOHHAXKHBIM TPOAYKT XWMHYECKOTO MNPOU3BOACTBA. [IpomblluieHHBIE H
JabopaTopHbIE CHOCOOBI MONy4YeHUs: ankeHOB. [Ipasuno 3auyesa. llpumenenue
AJIKEHOB.

Anxanuensl. Knaccudukanus ankagueHOB MO B3aUMHOMY PAaCIIOIOXKEHUIO
KpaTHBIX CBA3el B MoJjekyje. OCOOCHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHSI  COMNPSsDKEHHBIX  ankaaueHoB. OOmias  dopmynna  ankaJaueHOB.
Homenknarypa u usomepus ankaaueHoB. Du3nMyecKue CBOMCTBA aJIKaJUEHOB.
XUMUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKUMM MPUCOCAUMHEHUs (THIPUPOBAHUE,
raJioreHupoBanue), ropeHus u mnonumepusanuu. Bxman C.B. JlebeneBa B
[OJly4YeHUE CHHTETUYECKOro Kaydyka. Bynkanuzamus kayuyka. PesuHa.
MHoroo0pa3ue BUIOB CHHTETHYECKUX KaydyyKOB, UX CBOMCTBA M MPUMEHEHHUE.
[TonydyeHune ankaaueHoB.

AJNKUHBI. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
alneTuieHa. Sp-rudpuausaius opouTaieit aroMoB yriepoja. ['omonoruyeckuit psij
u obmas (opmyna ankuHoB. HoMmenkmarypa. M3omepusi: yriaepogHOro CKemnera,
TOJIOKEHUSI KPATHOM CBSI3U, MEXKiaccoBas. (DU3MUECKUE CBOMCTBA AJIKWHOB.
XUMHYECKHE CBOMCTBA AIKWHOB: PEAKIIUU MPUCOCTUHEHUSI KaK CTIOCO0 MOTyUYeHUs
MOJMMEPOB M JIPYTMX TMOJIE3HBIX MOPOAYKTOB. Peakyuu 3ameuwjenus. l'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKU U PE3KU
MeTtauioB. [lomydeHue areTuieHa MUPOJIM30M METaHa W KapOWIHBIM METOIOM.

IIprumeHeHnue aneTuieHa.



Apenbl. Hcmopuss omkpeimusa 6en3ona. COBpeMeHHBbIE NpEACTaBIeHUs 00
AIIEKTPOHHOM M INPOCTPAHCTBEHHOM CTpoeHHH OeH3oma. M3omepus wu
HOMEHKJIaTypa ToMosioroB OeHn3ona. OOmas dopmyna apeHoB. Duszmueckue
cBoiicTBa OeH3051a. XMMHUYECKHE CBOMCTBa O€H301a: peakluu 3JIEeKTPOPHUILHOTO
3aMelleHus (HUTpOBaHUE, FaJIOTEHUPOBAHKE) KaK CIIOCO0 MOIYYEHUS! XUMUYECKUX
CPEIICTB 3alIUThl PacTeHUI; MPUCOECIUHEHUs (TUAPUPOBAHUE, TaJOTE€HUPOBAHUE)
KaK JI0Ka3aTelIbCTBO HEIMPEJENIbHOr0 Xapakrepa OeH3oia. Peakius ropeHwus.
[Tonyuenue Oenzona. OcobeHHoCmuU Xumuueckux ceoticme monyond. BzaumHoe
BIUSIHHE AaTOMOB B MoJieKyJe Tonyona. Opuenmayuonusie  3¢hghexmol
3amecmumereil. [IpuMeHeHne rOMOJIOrOB O€H301a.

Cruprtel. Knaccudukaiiys, HOMEHKIATypa CIUPTOB. [ 'OMOJIOrHUeCcKui psiji u
oOmas gopMyna MpeAesbHbIX OJHOATOMHBIX CHHUPTOB. M3omepus. Puznueckue
CBOMCTBA MpPEIECIbHBIX OJHOATOMHBIX CHUPTOB. BoaopomHas CBsA3b MEXIy
MOJIEKYJIaMU U €€ BIMAHHME Ha (U3MUECKHE CBOMCTBA CIUPTOB. XUMHYECKUE
CBOMCTBAa: B3aMMOJCICTBUE C HATPHUEM KaK CHOCOO YCTAHOBJICHUS HaJWYMs
T'UJIPOKCOTPYMIIbI, C TaJOr€HOBOAOPOJAMH KaK CIIOCO0 MOIYUYEHHs] paCTBOPUTEINEH,
BHYTPH- U MEXMOJIEKYJsipHasi jAeruaparanus. Peakuus ropeHus: CHUPTHI Kak
torummBo. [lomydyeHue »sTaHoNa: peakuus OpOXKEHUs TIIOKO3bI, THApaTaIus
stuiieHa. lIpuMmenenne wMeranona u 3TaHosia. DU3MOIOrMYECKOE JEHCTBUE
METaHOJIa M 3TaHOJIa Ha OpPraHU3M YeJOBEKA. JTUJIEHIJMKOIb U TIULEPUH KaK
MPEACTABUTENN MPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha
MHOTOAaTOMHBIE CIHUPTHI U €€ TMPUMEHEHUE JUIsl pacliO3HABaHUS TJIMIIEPUHA B
COCTaBe KOCMETHYECKHX CpeacTB. [IpakThueckoe MpUMEHEHHE STUIEHTIUKONS U
TIIMIEPUHA.

®enon. CtpoeHue Moyekyibl (eHosa. B3aumMHoe BiMsSHUE aTOMOB B
Mosiekysie (enonma. Pusznueckwe CBoCTBAa (eHoma. XUMHUYECKHE CBOMCTBA
(peakuu ¢ HaTpueM, TUIPOKCHUAOM Hatpusi, Opomom). [lomydyenue ¢enomna.
[Ipumenenue enona.

Anpaerunbl U ketoHbl. Knaccudukarus anpaerunoB u keTtoHoB. CTpoeHue

NpeNeNbHbIX  albJAETHJIOB. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE



KapOOHWIBHOM Ipynmnbl. ['oMonornyeckuit psia, odmas Gopmysa, HOMEHKIATypa U
U30MEpUsl MpEeAeNbHbIX anbaeruoB. dusmyeckue CBOWCTBA MPEIEIbHBIX
aNbJIeTU0B. XUMHYECKUE CBOMCTBA NPENEIbHBIX albJCTUIOB: THUIPUPOBAHMUE;
KAUEeCTBECHHbIC PEAKIUM Ha KapOOHWIbHYIO Tpynny (peakuus «cepeOpsHOTO
3epkaia», B3aumojelcTBue ¢ ruapokcuaom memu (1)) m ux mpuMeHeHue s
OOHapy>KeHUsI TPENEIbHBIX albJErHJI0B B IPOMBIIUICHHBIX CTOYHBIX BOJAX.
[lomyyeHne mnOpenenbHbIX aNbAECTUAOB: OKUCJIEHHE CIOHMPTOB, THIpaTalus
anetminena (peakuust Kydepoa). TokcuyHOCTh —anblerufoB. llpumenenue
dopmanpreruia W - aneTanbaeruia. ALETOH Kak IPeACTaBUTENNb KETOHOB.
Crpoenne MoiseKyibl aneroHa. OCOOCHHOCTHM peaklIHMH OKHUCJIEHHUS alleTOHa.
[IpumeHeHue aneToHa.

Kap6onoBsie kucnotel. Kiaccupukanuss 1 HOMEHKIAaTypa KapOOHOBBIX
kuciaor. CrTpoeHue mpeAesbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT.
OJEeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUJIBHOW  IPYIIIBL.
['omonoruueckuid pax u  oOmas ¢opMmyna MpeAeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. @DU3NMYECKUE CBOMCTBA MpEAENIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. XHMHYECKHE CBOMCTBA MPENEIbHBIX OJAHOOCHOBHBIX
KapOOHOBBIX KHUCIOT (peakuud C MeTajllaMH, OCHOBHBIMH  OKCHJAMH,
OCHOBAHMSIMU M COJSIMH) KakK TOATBEPKICHHE CXOJCTBA C HEOPraHWYECKUMH
KkucioTamu. Peakius strepudukanuu u ee 00paTuMocTh. Biusinue 3amectuTeneil B
YIJIEBOJOPOAHOM paJuKaie Ha CUIy KapOOHOBBIX KHCIOT. OcoOeHHoCTH
XUMHYECKUX CBOWCTB MYpPaBbMHOM  KHUCIOTHL. llomyueHuwe mpenenpHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB, aJKEHOB, NEPBUYHBIX
CIHMPTOB, aubJerunoB. Baxueilmmue mnpencTaBuTenu KapOOHOBBIX KHUCIOT:
MypaBbUHAs, YKCYCHas U OeH30iiHas. Beiciive mnpenenbHble U HEMpeaesbHbIE
KapOOHOBBIE KHUCIOTBL. Onmuueckas uzomepus. Acummempuyeckui amom
yenepooa. llpumeHenne kapOOHOBBIX KHCIIOT.

Cnoxuble >pupbl U kupbl. CTpOEHUE U HOMEHKJIATypa CIOXKHBIX 3(PUPOB.
MexknaccoBasi n3omMepusi ¢ KapOOHOBBIMU KucioTamMu. CrocoObl MOTy4YeHUS

CIOXKHBIX 3(upoB. OOpaTUMOCTh peakiuu dTepuduranun. [IpumeHenne ciaoKHbIX



3¢uUpoOB B MUIIEBON U MappOMEPHONW MPOMBINUIEHHOCTH. JKHUpBI KaK CIOXKHBIC
3¢uUpbI THIEPHUHA U BBICHINX KapOOHOBBIX KHUCIOT. PacTUTENbHBIE U KUBOTHBIC
KUPBI, UX cocTaB. OUINYECKUE CBOWCTBA KUPOB. XUMUYECKHE CBOWCTBA KUPOB:
TUAPUPOBAHUE, OKHUCIEHHE. ['MAPOIM3 WM OMBUIEHHE JKUPOB Kak CIoco0
MPOMBIIIUICHHOTO TIOJIYYeHHS COJIe BBICIINX KapOOHOBBIX KUCIOT. [IpumeHeHue
KUPOB. MBUTA KaK COJIM BHICHIUX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIA.

VYrinesonael. Krnaccubukamms — yriaeBomoB. Du3MYecKHe CBOWCTBA W
HaxO0>XJICHUE YTJIEBOJOB B MpUpoAe. [ I0K03a Kak albIeruiocCnupT. XUMHUECKUE
CBOMCTBA TIIFOKO3BI: ayuIupoganue, aikuiuposanue, ClIMPTOBOE U MOJIOYHOKHCIIOE
OpokeHHe. OKCIEpUMEHTANIbHBIE JO0Ka3aTeIbCTBA HAIWUYMS albJACTUIHON H
CHOUPTOBBIX Ipymln B Ttoko3e. lloiydyenuwe rmroko3sl. @Ppykmosa Kaxk uzomep
enmokosvl. Puboza u oezoxcupubosza. Baxuelmume nucaxapuibsl (caxaposa,
JIaKmo3a, Malbmo3sa), UX CTpoeHue U Gpusndeckue cBoicTa. ['uaponns caxapossl,
J1aKmo3wvl, manbmo3svl. Kpaxmana M UEIoiio3a Kak OMOJIOTHYECKUE IMOTUMEPHI.
XWMHUYECKHE CBOICTBA Kpaxmania (TUAPOJIN3, KaYeCTBEHHAsl peaKius ¢ WOJAOM Ha
KpaxMmai U ee NMpUMEHEHHUe Il OOHApYKEHHsSI Kpaxmaia B MPOAYKTaX MUTAHUSA).
XHWMHUYECKHE CBOMCTBA LIEJUTIOJIO3BL: TUIAPOJU3, 00pa30BaHUE CIOXKHBIX 3(PHUPOB.
[Ipumenenne u OuoNoOruueckas poib YriaeBoJoB. OKHUCIEHHE YIJIEBOJOB —
UCTOYHHUK 3HEPIMM KUBBIX OpraHu3MoB. lloHATHE 00 MCKYCCTBEHHBIX BOJOKHaX
Ha IPUMEPE alleTaTHOTO BOJIOKHA.

Nnentndukanus opraHMYeCKUX COCIUHCHHM. | eHeTHYecKasl CBS3b MEXKIY
KJIACCAMH OPraHUYECKUX COCTUHECHUMU.

Amunbl. IlepBuuHble, BTOpUYHBIC, TpeTWyHble aMuHbl. Kiaccudukanus
AMUHOB IO THUILY YIJIEBOJOPOAHOIO PaavKalla U YUCIY aMHHOIPYII B MOJIEKYJIE.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MpeaeiabHbIX aMUHOB. Du3nueckue
CBOICTBa aMMHOB. AMHHBI KaK OpPraHWYECKHE OCHOBAHMS: PEAKIHMH C BOJOH,
KUCJIOTaMHU. Peaknus ropeHus. AHWIMH KakK MPEIACTABUTENIb apOMAaTHYECKUX
amMuHOB. CTpoeHue anunuHa. [IpuunHbl ocnabieHs OCHOBHBIX CBOWMCTB aHUJIMHA
B CPaBHEHUM C aMHHAMM MPEAEIBHOrO psia. XMMHUYECKHE CBOWCTBA aHWJIMHA!

B3aMMO/ICHCTBUE C KUCIOTaMHU, OpOMHOM BOJIOU, OKucieHue. [lonmyueHre aMuHOB



ATKAJIMPOBAHMEM  aMMHMaka M BOCCTAHOBJIEHUEM  HUTPONPOU3BOAHBIX
yraeBogopoaoB. Peakmus 3ununHa. [lpuMmeHeHne amMuHOB B (apMarieBTUUECKON
MPOMBIIIUICHHOCTU. AHUAUH KAK Cblpbe Ol NPOU3B00CmMEa  AHUIUHOBLIX
kpacumerneu. Cunmesbl HA OCHOBE AHUTUHA.

Amvunokucinotel u  Oenku. CoctaB u  HomeHkJatypa. CrpoeHue
aMUHOKUCTOT. ['oMonormyeckuil psi TpenelNbHbIX aMHHOKHUCIOT. HM3omepus
npeoenvHulx amunokuciom. duznyeckue CBOICTBA MPEACTbHBIX aMUHOKHUCIOT.
AMMHOKHCIIOTHI Kak aM(oTepHble opranuyeckue coeauHeHusi. CUHTE3 MEenTHIOB.
I[lentnoHas cBsS3b.  buonormyeckoe 3HadeHWe a-aMUHOKHCIOT. OOnactu
NPUMEHEHUS aMUHOKHUCIOT. benku kak mnpupognsie Ouomnomumepbl. CocTaB u
cTpoeHue 0enkoB. OcHOBHble aMUHOKUCIOMbL, obpazyrowue derku. XUMUYECKUe
CBOMCTBa O€JIKOB: THJIPOJIN3, JICHATYpallusl, Ka4eCTBEHHbIC (IIBETHBIE) PEaKIIUU Ha
oenku. [lpeBpameHusi OeNKOB MHUINM B OpraHu3Me. buonormdyeckue (QyHKIUH
OeNKOB. [Jocmudicenus 8 u3yyeHuu cmpoeHus u cunmesa 6enKos.

Azomcooepocawue cemepoyuriuyeckue coeounenus. Iluppon u nupuoum:
91eKMPOHHOE CMpOeHUe, ApOMAMuUYeckKull xapakmep, pasiuyue 6 NposeleHuUU
OCHOBHbIX ceouicms. Hykneunosvle kuciomwi: cocmasé u cmpoenue. CmpoeHue
Hykneomuoos. Cocmas uyxneunoswvix xuciom ([JHK, PHK). Ponv nykieunogvix
KUCTIOM 8 HCU3HEeOesmelbHOCMU OP2AHUZMOS.

BricokomouiekynsipHbie COCIMHEHUSI. OcHOBHBIC TTOHATHS
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO,
cTeneHb mnoiauMepusanuu. Kiaccudukainus mnonumepoB. OCHOBHBIE CHOCOOBI
MOJYYEHUs] BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: peakluyd MOJUMEPU3alNU U
noiaukoHaeHcanu. CTpoeHHe W CTPYKTypa MOJUMEPOB. 3aBUCUMOCTb CBOICTB
MOJIMMEPOB OT CTPOCHHS MOJIeKyJ. TepMoruiacTU4Hble U TEPMOPEAKTUBHBIC
noyiMepsl. [lposooawue opeanuueckue noaumepul. Komnoszumuvlie mamepuansi.
Ilepcnekmuebl  ucnonvb308anuss KomMnozumusvix mamepuanos. Knaccubukarms
BOJIOKOH. CuHTeTHYeckue BojlokHa. [lomurdupHbie U MoIuaMUIHbIe BOJIOKHA, UX
CTpoeHHe, cBoilcTBa. [IpakTMueckoe UCHOIb30BaHUE BOJOKOH. Cunmmemuueckue

NJEHKU. U30JAYUsL OJis1 NPOBOO08, MemMOPaHbl OJisl ONPECHEHUsT 800bl, 3AUUMHbLE



niaeHKu O agmomobOunel, naacmolpu, Xupypauieckue noesasku. Hoevie

MEeXHON02UU OANIbHEUULe20 COBEPULEHCMBOBAHUA NOJUMEPHBLIX MAMePUANOs.

Teopernueckue 0CHOBbI XUMHUU

Ctpoenue BemiectBa. CoBpeMEHHasi MOJICNIb CTPOCHMS aroma. Jlyanusm
aneKkTpoHa. Keanmosvie uucna. PacnipenesieHue 3J€KTPOHOB IO DHEPIETUUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHIMIIOM HAaUMEHBIIEH SHEPTUH, MPaBUIOM XyH]a
u npuHnunom Ilaynu. OcoOeHHOCTH CTPOCHUS PHEPTreTUUECKUX YPOBHEH aTOMOB
d-ameMeHTOB. DJIeKTpoHHas KoHUrypamus atoMa. Kiaccupukanus XUMUIECKIX
9JIEMEHTOB (S-, P-, d-3;meMenTh). OCHOBHOE U BO30YXKJICHHBIC COCTOSIHHS aTOMOB.
BanentHsie anekTponsl. Ilepumoamyeckas cuUCTEMa XUMHYECKMX DJIEMEHTOB
JI.1. Menpeneena. dusnueckuut CMBICIT [Tepuonnueckoro 3aKOHa
.. Menneneesa. [IpuuuHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB
M UX COCOUHEHUM M0 IeproJaM W TpynnaMmM. MHPOBO33PEHUYECKOE U HAy4YHOE
3HAYCHUE [Iepnoanueckoro 3aKOHa J.1. Menneneesa. IIpocno3wi
J.U. Menoeneesa. Omkpoimue HOBbIX XUMUUECKUX DTIEMEHMO8.

DJIEKTPOHHAS MPUPOJA XUMHYECKOW CBSI3U. OJEKTPOOTPULIATEIHHOCTb.
KoBaneHTHas cBsI3b, €€ pa3HOBUIHOCTH M MEXaHU3MBbI 00pa3oBaHus (0OMEHHBIN U
JIOHOpPHO-aKIenTopHblii). MoHHas cBs3b. MeTtainueckas cBs3b. BomopojHas
CBSI3b. Meoicmonekynapmbie 63aumo0etcmeausl.

Kpucrannmuueckue u amMopdHbIe BemecTBa. THIBI KPUCTAUTMYSCKUX
pemeTok (aroMHasi, MOJIEKYJsIpHAasl, WOHHAs, METaUIMYecKas). 3aBUCHUMOCTD
(bu3MYEeCKUX CBOMCTB BELIECTBA OT THMNA KPUCTAIMYECKOW permeTkd. [IpudauHb
MHOrooOpasus BemiecTB. COBpEeMEHHBIEC MNPEJICTABICHUS O CTPOCHHUU TBEPJBIX,
YKUJKUX U Ta3000pa3HbIX BEIIECTB. JKuoKue Kpucmaiiiol.

XumMuueckue peakiuu. ['oMoreHHble M TeTeporeHHbie peakinu. CKOpocTh
peakiuu, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB: TPHUPOABI PEATUPYIOIINX
BEILIECTB, KOHIICHTPAIIMK PEarupyrolux BEIIECTB, TeMIepaTyphl (mpaBuio BaHT-

'odda), mmomany peakiiMOHHON TOBEPXHOCTH, HAIMYHUS KaTaln3aTopa. DHEPrus



aKTUBalUu. Axkmusupoeanmviti xomniexc. Katamumzatopel u Karamu3. Pomb
KaTaJn3aTOPOB B IPUPOJIC U MPOMBIIIIICHHOM IMPOU3BOICTBE.

llonsmue 06 sumanvnuu u s3umponuu. Iuepeusi Iubobca. 3akon I'ecca u
clencTBUss W3 Hero.  TemnoBble  A(Q(EKTI  XUMHUYECKHMX  pEaKlui.
Tepmoxumuyeckue ypaBHeHus. OOpaTUMOCTh peakiuii. XMMUYECKOe paBHOBECHE.
CMellleHue XMMHUYECKOrO0 PaBHOBECHS TOJ JIEUCTBHEM PA3IMUYHBIX (DAaKTOPOB:
KOHIICHTpAIIMU PEareHTOB WM TPOAYKTOB PEaKIMH, MaBJICHUS, TEMIIEPaTypHI.
Ponb cMmeliennst paBHOBECHS B TEXHOJIOTHYECKUX MPOIECCaX.

HucniepcHbie cuctembl. Koanououwvie cucmemvi. VICTUHHBIE PacTBOPHI.
PactBopenue kak @u3nuko-xumuyeckuid mpouecc. CrnocoObl  BhIpaXEHUs
KOHIIEHTpAIlMU PACTBOPOB: MaccoOBas JOJIsi pACTBOPEHHOTO BEIIECTBA, MOIAPHASA U
MOJANbHAA KOHYyeumpayuu. Tump pacmeopa u mumposaHue.

Peakiuu B pactBopax aiekTpoiuToB. KaduecTBeHHBIE peakliMd HAa WOHBI B
pactBope. KucCioTHO-OCHOBHBIE B3aMMOJICHCTBHUS B pacTBopax. AM(OTEpHOCTb.
Uonnoe npousgedenue 600vl. Booopoouwviti nokazamenv (pH) pacmeopa.
['unponus coineid. 3HaueHUE THAPOJIM3a B OMOJIOTHYECKUX OOMEHHBIX IMpoIleccax.
[TpumeHeHre THAPOI3a B TPOMBIIIIICHHOCTH.

OKHCIIUTENHEHO-BOCCTAHOBHUTEIILHBIC peakiuu B npupoe,
MPOU3BOJCTBEHHBIX  TIpolleccax W IKU3BHENEATCIbHOCTH  OpPraHU3MOB.
OxucaumenbHO-60CCMAHOBUMENbHBIL  NOMeHyuan cpeovl. [Juazpamma 1lyp6o.
IToBeneHue BelIeCTB B cpeliax ¢ pa3HbIM 3HaueHneM pH. MeToabl 31eKTpOHHOTO U
NeKMPOHHO-UOHHO20  OanaHca. ['ampBaHWMYECKH  dleMEHT. XHMHUYECKHE
UCTOYHUKU TOKa. Cmanoapmubslii 68000p0oOHbIU  d1ekmpod. Cmanoapmublil
INEKMPOOHBIL  NOMeHyuan cucmemvl. Ps0 cmanoapmuvix — 31eKmMpoOHbIX
nomenyuanos. Hanpaenenue  oKuciumenbHO-60CCMAHOBUMENbHBIX — PEAKYULL.
DneKTpoin3 PacTBOpPOB U paciiaBoB cojei. [Ipaktudeckoe mpuMEHEHUE
IEKTPOSN3a [JIsl TIOJNYYCHHS IICTIOYHBIX, IETOYHO3EMENIbHBIX METAIOB U
anmroMuHus. Koppo3us MeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3alTUTHI METAJIIOB OT

KOPPO3HH.



OCHOBBI HEOPraHUYECKO XUMHUU

O6mas xapakrepuctuka 31eMeHTOB |A—IIA-rpynn. Okcuasl U MepoKCUIbI
HaTpus U Kanusi. Pacno3HaBanvue KaTMOHOB HaTpus U Kanusi. Cojid HATpUsl, Kaaus,
KaJIbLIUS U MarHus, UX 3Ha4Y€HUE B MPUPOJIE U )KU3HU YelloBeKa. JKecmkocmb 600bl
u cnocoovl ee ycmpauenus. Kowmnnexchvie — coedunenus  antOMuHus.
Anromocunuxameoi.

Merambt IB-VIIB-rpynn (menb, uuHk, Xpom, mapraner]). OcoGeHHOCTH
cTpoeHusi atoMoB. OOmue ¢Gu3nMveckue U XuMuUyeckue cBoictBa. [lomyuenue u
npuMeHeHue. OKCUAbl U TUIPOKCUJIBI ATUX METAJIJIOB, 3aBUCUMOCTh UX CBOMCTB OT
CTEIIEHH OKHUCJIEHUA >JieMeHTa. Baxkneilmmume comu. OKUCIUTENbHBIE CBOWCTBA
coJie XpoMa M MapraHila B BBICIICH CTeNeHU OKucieHus. KomniexcHovie
COeOUHEeHUSI XPOMA.

O6mas xapakrtepuctuka 3yeMeHToB |V A-rpynmnbsl. CBOMCTBa, MOJy4YeHHUE U
npuMeHeHue yrisl. CuHTe3-Ta3 KaKk OCHOBA COBPEMEHHOW MPOMBIIIJIEHHOCTH.
AKTUBUPOBaHHBIM  yroib Kak ajucopOeHt. Hanocmpyxmypwi.  Mupossie
docmudiceHust 8 001acmu CO30aHUs HAHOMAMmMepuanos. INeKmpOHHOE CMPOEeHUe
Monekyavl  yeapHoeo 2asa. llonyuenue u  npumenenue  y2apHo20 — 2asd.
buonornyeckoe peiictBue yrapHoro rasza. KapOunabl Kanmblius, aJllOMUHUS U
xene3a. KapOonatel u runpokapOoHaThl. Kpyzosopom yenepooa 6 wcueou u
Hedicusoll npupode. KauecTBeHHasi peakius Ha KapOoHaT-uoH. Dusznueckue u
xuMuueckue cBoiictBa kpeMmHus. Cwianbl U cuiuuuiabl. Oxkcupa kpemuus (IV).
KpemnuueBbie KuUCIOTBI U UX cojid. CUIMKAaTHbIE MHUHEpalbl — OCHOBA 3€MHOMU
KOPBI.

O6mras xapaktepucTuka 3jeMeHToB VA-rpynnel. Hutpuasl. KauectBeHHas
peakiusi Ha MOH aMMOHHMs. A30THas KHUCJIOTa KaK OKUCIUTENb. Hutparsl, ux
bu3nUecKkue M XWMHUYECKHE CBOWCTBa, NMpuMeHeHue. CBOWCTBA, TMONyYCHHUE H
npumeHenue ¢ocpopa. Dochun. Dochopusie U MOIMPOCHOPHBIE KHUCIOTHI.

buonoruueckas pois dhocdaros.



Obmas xapakrepuctuka 3ieMeHTOB VIA-rpynmel. OcoOble cBOMCTBa
KOHIICHTPUPOBAHHOM CEepHON KHCNIOThl. KauecTBEeHHBIE peakiuu Ha CyIb(ui-,
CyJIb(pUT-, U CyJIb(aT-uOHBI.

Obmas xapaktepuctuka 31eMeHTOB VIIA-rpynmel. OcoOOEHHOCTH XUMUU
¢rTopa. ['anoreHoBOOPOABI U UX MOJIyuyeHUE. ['a10reHOBOAOPOIHBIE KUCIOThI U UX
comu. KadecTBeHHBIE peakuuMu Ha TalOTeHUI-HOHBL. Kucinopoaconepxamue
coequHeHus xopa. [ I[puMeHeHne TaloreHOB U X BAXKHEUIIINX COCIMHEHHM.

bnazopoonvie casvl. [lpumenenue 61a2opooHvIx 2a3086.

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB IMPOCTBIX BEIIECTB, BOJOPOAHBIX
COEJIMHEHUI, BBICIINX OKCHUJIOB U THJIPOKCHUIOB.

I/IIIGHTH(i)I/IKaIII/ISI HCOPIraHNYCCKHUX BCIICCTB U MOHOB.

XuMHUSA U KU3Hb

Hayynbie wmeToabl T1O3HaHUST B XUMHHU. VICTOYHHUKHM XUMHUYECKOU
uHpopmanuu. Ilouck wuHPoOpMauMM 1O Ha3BaHMAM, HJECHTU(HUKATOpPAM,
CTPYKTYpHBIM  (dopmynaM. XHUMHUYECKUW aHaIU3, CHUHTE3, MOJEIUPOBaHUE
XAMHUYECKUX TIPOLECCOB MW SBJIEHUM KAaK METOAbl HAYYHOTO ITO3HAHHS.
Mamemamuueckoe Mmodenuposanue npoOCMPAHCMBEHHO20 CMPOEHUS MOJEK)IL
opeanudeckux  eeujecme.  CogpemenHvle  QuUUKO-XUMUYECKUE  MemOoOobl
VCMAHOBIEHUsL COCMABA U CMPYKMYPbl BEULECMSE.

Xumust u 3a0poBbe. JlekapcTBa, (EpMEHTHI, BUTAMUHBI, TOPMOHBI,
MUHEpaJIbHbIe BOJbI. [Ipo0ieMbl, CBs3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX
npenapatoB. BpeaHbie MpUBBIYKY U (DAKTOPHI, pa3pyllaroIIre 310pOBbe (KypeHue,
ynoTpeOiieHre aikoroyisi, HapkomaHwus). ParmuoHanpHOe mnuranue. lluimieBbie
n06aBku. OCHOBBI TUIIIEBOM XUMHUH.

Xumust B meaunuHe. PazpaboTka nmekapcTB. XUMHUECKUE CEHCOPHI.

XuMHsl B TIOBCEIHEBHOM JKM3HHA. MOIOIIWE W YHCTAIIUME CPEICTBA.
Penennentsl, nHCeKTULIIMABI. CpeacTBa JTUYHOW TMTMEHBI U KOCMETUKU. [IpaBuna
O0e3omacHO pabOThl C €IKUMH, TOPIOYUMHU W TOKCHYHBIMH BEIIECTBAMH,

cpeacTBaMu OBITOBON XMMUMU.



XUMHS U CEITBCKOE XO3SIMCTBO. MUHEpabHbIE U OPTAaHUYECKHUE YAOOPEHHUS.
CpencTsa 3a1uThl pACTEHUN.

XuMmusi B MpoMblieHHOCTU. OOIue NpecTaBlIeHUs O MPOMBIIUIEHHBIX
crioco0ax MoJyyeHUs] XMMUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHAKa,
cepHoil kucnotbl). IlpombinuieHHass opranuyeckas xumusa. Celppe I
OpraHM4ecKoil MpOoMBINILIIEHHOCTH. [IpobiieMa OTX0M0B M MOOOYHBIX MPOIYKTOB.
Haubonee kpynmHOTOHHaXHBIE MPOU3BOICTBA OPraHUYECKUX coeAMHEeHUuN. UepHas
Y 1B€THas1 MeTauTyprust. CTEKIIO U CUIIMKATHAS IPOMBIIIIEHHOCTb.

Xumus u dHepreTuka. [IpupoaHeie nCTOUHUKH yriaeBogoponoB. [Ipuponssii
Y TOMYTHBIM HEe(TIHOW ra3bl, UX COCTAaB W HcHoJjib3oBaHue. CocTaB HEPTH U ee
nepepabotka. Hedrenponyktel. OxraHoBoe umcino  OensuHa. Oxpana
OKpyXaromie  cpeabl  npu  HedTenepepabOTKe U TPAHCHOPTUPOBKE
He(PTENPOAYKTOB. AJIbTEpHATUBHBIE HCTOYHUKH SHEPTUU.

Xumust B crpoutenbcTBe. llement. beron. Ilogbop onTumalibHBIX
CTPOUTENBHBIX MATEPUAIIOB B MPAKTUYECKOU IEITENBHOCTH YEJIOBEKA.

XUMHS ¥ 9KOJIOTUsA. XUMHUYECKOE 3arpsi3HEHHUE OKPYKArOLIEH Cpelbl U €ro
nocnencteus. Oxpana ruapocdepsl, MouBbl, arMocdepbl, Giaopel U ¢GayHbl OT

XUMHUUYCCKOI'O 3arpA3HCHHA.

Tunsl pacyeTHbIX 3a1a4:

Haxoxnenue monekynasipHOM (HOpMyJbI OPTaHUYECKOTO BEIIECTBA IO €ro
MJIOTHOCTH M MAaCCOBBIM JOJIIM JJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WJIH MO
MPOJYKTaM CrOpaHHUSI.

PacueTsl MaccoBo# 1011 (Macchl) XUMUYECKOTO COSIMHEHHS B CMECH.

Pacuetsl macchl (0ObeMa, KOJTUYECTBA BEIIECTBA) MPOYKTOB PEAKINU, €CIU
OJIHO M3 BEIECTB JaHO B M30BITKE (MMEET MPUMECH ).

Pacuerst mMaccoBoii uau 0OBEMHON JOJM BBIXOAA MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOXKHOTO.

Pacuets! TemmoBoro 3¢ dexra peakium.

PacueTsl 00bEMHBIX OTHOIIIEHHI ra30B P XUMHUYCCKHX PCAKIUAX.



Pacuetsr maccel (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKITUH, ECITH
OJIHO M3 BEUIECTB JAaHO B BHUJEC pPacTBOpa C OMNPEAECICHHOW MacCOBOM JOJIeH

PaCTBOPCHHOI'O BCUICCTBA.

IIpumepHbIe TEMBbI NPAKTHYECKUX PadoT (HA BLIOOP yuuTeJIs):

KauectBeHHOE omnpenesieHue yriepoia, BOAOPOIa U XJopa B OPraHUYECKUX
BEIIICCTBAX.

KoncTtpynpoBanue mapoCTEpKHEBBIX MOJACIEH MOJEKYJI OPraHHuYeCKHX
BEIICCTB.

Pacrnio3naBanue niaacTmMacc U BOJIOKOH.

[TosrydyeHre UCKYCCTBEHHOTO IIEJIKA.

Pemienne skcrnepuUMEHTANBHBIX 3a0ad  Ha IIOJYyYEHUE OPraHUYECKHX
BEILICCTB.

Pemrenne skcnepuMeHTaNbHBIX 3aJlad HA PAClO3HABAHUE OPraHUYECKUX
BEIIECTB.

Nnentudukaius HEOPraHUISCKUX COSTMHCHUI.

[Tonyuenue, coOupanue u pacrno3HaBaHUE ra30B.

Pemrenue skcnepuMeHTaNbHBIX 3a/1a4 0 TeMe «MeTasby.

Pemrenue skcnepuMeHTaNbHBIX 3a71a4 0 TeMe «Hemeramibiy.

Pemenune skcriepuMEHTANIBHBIX 3a4a4 MO TeMe «l €HeTHUeCKasi CBSA3b MEXKIY
KJIacCaMH HEOPTraHUYECKUX COCIUHEHUIN.

Pemenne skcriepuMEHTANIBHBIX 3a4a4 MO TeMe «l €HeTHYeCKas CBSA3b MEXKIY
KJIACCAMH OPTaHUYECKUX COCAUHECHUIN.

[Tomy4yeHue 3TuIEHa U U3yYEHHUE ET0 CBOMCTB.

[Tosrydyenne ykCyCHOM KHUCJIOThI U U3YYEHUE €€ CBOMCTB.

I'maponus xupos.

N3roTosienne Mpljaa pyqHON pabOTHI.

XUMHS KOCMETUYECKUX CPECTB.

HccaenoBanue CBOMCTB OEJIKOB.

OCHOBBI IIMIIIEBOI XUMHHU.



HccnenoBanne NHUIEBHIX T00aBOK.

CBoiicTBa OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

XUMHUYECKHUE CBOMCTBA alIbJETHI0B.

CuHTe3 CII0XKHOTO dupa.

I'maponu3s yrieBoaos.

YcrpaHeHne BpEMEHHOW KECTKOCTH BOBI.

KauecTBeHHBIEC peakIuy Ha HEOPTAaHUYECKHUE BEIIECTBA U HOHBI.

HccnenoBanue BIMSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKiuu.

OrnpeneneHue KOHUEHTPALUU PAcTBOpa aCKOPOMHOBOW KHUCIOTHI METOJO0M

THUTPOBAHHUA.



