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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 MpUMEpPAX pOJIb XMUMHUH B (OPMHUPOBAHWUU COBPEMEHHOMN
Hay4YHOU KapTUHBI MHUPA U B MPAKTUYECKOU JIEATEIBHOCTH YEJIOBEKA;

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

— packpbpiBaTb Ha NPUMEPAX IMOJOXKEHHUS TEOPUUM XUMHUUYECKOTO CTPOCHUSA
A.M. bytneposa;

— nmnoHuMath ¢uzndeckuit cmbica [lepuoanueckoro 3axona [[.M. Menneneera
U Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHYECKHUX 3JIEMEHTOB H
00pa30BaHHBIX UMM BEIIECTB OT AJIEKTPOHHOTO CTPOCHUS ATOMOB;

— OOBSCHATH TPUYUHBI MHOTOOOpa3Ws BEIIECTB Ha OCHOBE OOIIMX
MpeCTaBICHUN 00 UX COCTaBe U CTPOCHUHU;

— TPUMEHATH IpaBWIa CHCTEMATUYECKOW MEXKIYHApOJAHOW HOMEHKJIATYpbI
KaK CpeACTBa pa3MueHUs] M WACHTU(UKAIUM BEIIECTB IO HX COCTaBy U
CTPOEHHUIO;

— COCTaBIIAITb MOJICKYJIIPHBIE M CTPYKTypHbIe (OPMYJIbl OPTraHUYECKHUX
BEILIECTB KaK HOCHUTENIeM MH(OpMalMu O CTPOCHHM BEILECTBA, €0 CBONCTBAX U
MPUHA/JICKHOCTH K OMPEAEICHHOMY KJIACCy COEAMHEHUI;

— XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA 110 COCTaBy, CTPOCHUIO U
CBOMCTBaM, YCTAaHABIMBATh NPUUYUHHO-CIEJICTBCHHBIC CBSI3M MEXKAY JaHHBIMU
XapaKTepUCTUKAMH BEUIECTBA;

—  TPUBOAUTH NMPUMEPHl XUMHUUYECKUX PEaKIU, PACKPHIBAIOIINX XapaKTEPHbIC
CBOMCTBA TUITMYHBIX MPEJICTABUTENEN KJIACCOB OPraHUYECKHX BEIIECTB C LIEJBIO

uX uaeHTU(PUKAIMY U 00BICHEHHS 001aCTH PUMEHEHHS,



— MPOTHO3MPOBATH BO3MOXHOCTh IPOTEKaHUS XWMHUYECKHX pEaKUud Ha
OCHOBE 3HAaHMWA O THUMNAX XHWMHYECKOW CBSI3M B MOJIEKyJaX PEareéHTOB MU HX
PEaKIMOHHON CIIOCOOHOCTH;

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

— TPUBOAUTH  TNPUMEPBI  MPAKTUYECKOTO  HUCIIOJIb30BaHUS  MPOILYKTOB
nepepaboTku He(TH W TPUPOAHOTO Ta3a, BBICOKOMOJEKYJISPHBIX COCAMHEHUN
(MONMUATUIIEHA, 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 PA3NUYHBIX (PAKTOPOB C LEIbIO OINPEACIICHUS
ONTHUMAJIBHBIX YCIOBUI MPOTEKAHNUS XUMHUYECKHUX ITPOLIECCOB;

— MPUBOJUTH TIPUMEPHI THIPOJIM3a COJIEH B TOBCEAHEBHOM )KM3HU YEJIOBEKA;

— TIPUBOJUTH TPUMEPBI OKHUCIHUTEIBbHO-BOCCTAHOBHUTENBHBIX pEaKkUUd B
IPUPOE, MPOU3BOJACTBEHHBIX MPOLECCAX U KU3HEIEATEIbHOCTH OPraHU3MOB;

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

— TMPOBOAMTH  pacyeTbl Ha  HAXOXKIACHUE  MOJEKYJISIpHOH  QOpMyIibl
YTJIEBOIOPOAA MO MPOAYKTaM CrOpPaHHsI M IO €ro OTHOCHUTENIBHOW IUIOTHOCTH H
MacCOBBIM JIOJISIM JIEMEHTOB, BXOSIIMX B €M0 COCTaB;

— BIaJeTh MpaBWIaMu O€30MaCHOr0 OOpallleHUs C €IKUMH, TOPIOYUMHU U
TOKCHUYHBIMH BEIIECTBAMHU, CPEJCTBAMH ObITOBOI XUMUWU;

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

— KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH XMMHUYECKYIO HMH(OpMAILIHUIO,

CoJlepKalllylocsi B COOOILECHUSX CPEACTB MaccoBoWM uWHMoOpmanuu, pecypcax



WNuTepHeTa, HAYYHO-TIOMYJIIPHBIX CTAThsIX C TOYKW 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISX BBIABJICHHS ONMIMOOYHBIX CYXKIEHUH M (POPMUPOBAHUS
COOCTBEHHOM MO3UIIUY;

— TMPEACTaBIATh MYTH PEIICHHs TJI00aTbHBIX TPOOJIEM, CTOSIIHUX TEpen
YeJIOBEYECTBOM: JKOJIOTMUECKHUX, PHEPreTHUECKUX, CHIPhEBBIX, U POJIb XUMHUHU B
peUIeHUH 3TUX MPOOJIEM.

BoinyckHuk Ha 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:

—  WIIIOCMPUpPOBAmMb HA NPUMEPAX CMAHOBIEHUe U I80JIOYUI0 OP2aAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX DIMANAaxX ee pa3eumusl,

—  UCNOIb308aMb Memoobl HAYYHO20 NO3HAHUSL 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), UOHHOL, MEeMALIUYEeCKOl, 8000POOHOLU — C
yevio onpeoeneHus XUMU4ecKo akmueHoCmMuU 6eUjecme;

—  YCMAHABIUBAMb 2EHEMUYECKYIO C6A3b MeNCOy KIACCAMU OPSAHUYECKUX
geujecmg 01  OOOCHOBAHUS  NPUHYUNUATLHOU — BO3MOJICHOCU  NOJYYEHUS
Op2aHu4ecKux coeoOuHeHul 3a0anH020 COCMAasa U CIMpoeHus,

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

BoinyckHMK Ha yriiy0JIeHHOM YPOBHE HAYYHMTCS:

— pacKpbeIBaTh Ha TMPUMEPAX pOJIb XHUMHUH B (OPMHPOBAHWU COBPEMEHHOMU
HAyYHOW KapTHHBI MUPA M B MPAKTHYECKOU JCSITEIHHOCTH YEJIOBEKA, B3aUMOCBSI3b
MEXIy XUMHUEH U IPYTUMH €CTECTBEHHBIMHM HayKaMH;

—  WUIIOCTPUPOBATh HA MPHUMEPAX CTAHOBJICHHE W HBOJIIOIUIO OPTaHUYECKOU
XUMUU KaK HAyKW Ha Pa3JIMYHbIX HCTOPHUUECKUX dTAIax €€ pa3BUTHUS;

— YCTaHABIIMBATh NMPUYWHHO-CIICJICTBCHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB

XUMHUYICCKUX BJBJICMCHTOB W IICPHUOANYCCKUM HU3MCHCHUCM CBOMCTB XMMMYECKHUX



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

— aHaJu3UpOBaTh COCTaB, CTPOEHUE H CBOWMCTBA BEUIECTB, MPUMEHSISA
MOJIO)KEHUSI ~ OCHOBHBIX ~ XHUMHUYECKHMX  TEOPUH: XUMHUYECKOTO  CTPOECHHUS
OpraHu4eckux coeauHeHuid A.M. bytiepoBa, CTpoeHHMsI aToma, XUMHYECKOU
CBSI3U, DJIEKTPOJUTUYECKON AUCCOIMALNM KHCJIOT U OCHOBAaHWI; yCTaHABIMBATh
MIPUYUHHO-CJIEACTBEHHBIC CBA3M MEXIY CBOMCTBAMHU BELIECTBA U €T0 COCTABOM M
CTPOCHHUEM;

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

— COCTaBJISAITb MOJICKYJISIPHBIE U CTPYKTYpHbIE (OpMYJIbI HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB KaKk HOcUTeNeH mH(OpMAIMu O CTPOCHUU BEIIECTBA, €TI0
CBOMCTBAX U MPUHAJIEKHOCTH K OIPEICIICHHOMY KJIACCY COCAUHECHUM;

— OOBSICHATH MPUPOAY U CHOCOOBI O0Opa3oBaHUS XUMHUYECKOW CBS3U:
KOBAJICHTHOM (TIOJISIpHOM, HEMOJSIPHOM), MIOHHOM, METAJUIMYECKOM, BOJOPOIHON —
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 COEIMHEHUM, BBICIIIMX OKCHIOB U TUIPOKCHJIOB,;

—  TPUBOAUTH MPUMEPHl XUMHUYECKUX PEaKIUi, paCKPHIBAIOIINX XapaKTEPHbIC
XAMHUYECKUE CBOWCTBA HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB HM3YUYEHHBIX
KJIACCOB C IEJIbI0 UX HUAECHTU(PUKAIMKN U 0OBSICHEHUS 00JaCTH IPUMEHECHUS;

— OIpENENATh MEXAHW3M PEAaKUWH B 3aBUCUMOCTH OT YCJIOBUU IPOBENCHUSA
peaKIMu U MPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX PEAKIUil Ha

OCHOBE THIA XUMHYECKON CBSI3U U aKTUBHOCTH pE€arcHTOB;



— YCTaHaBJIMBATh 3aBUCUMOCTH PEAKIMOHHOW CIOCOOHOCTH OPraHHYeCKHX
COCIMHEHNN OT XapakTepa B3aMMHOIO BJIUSHHS aTOMOB B MOJIEKYJIAaX C LEJIbIO
MIPOTHO3UPOBAHUS NMPOAYKTOB PEAKIIUY;

— YCTAaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKLIHMHU U CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS OT pa3JIMYHBIX (PAKTOPOB C IIENIbIO ONpeneTIeHUs
ONTUMAJIbHBIX YCIIOBUM MPOTEKAHUS XUMHUECKUX MTPOLIECCOB;

— YCTAaHaBIMBATh I'€HETUYECKYIO CBA3b MEXKIY KJIACCAMU HEOPraHUYECKHUX WU
OpraHUYeCKUX BEHIECTB Jii OOOCHOBAaHUS MPUHIUIIKUAIBLHON BO3MOXHOCTHU
IIOJIYYEHHSI HEOPTAaHUYECKUX M OPTraHUYECKHX COCAVMHEHUN 33aJaHHOTO COCTaBa M
CTPOCHHUS;

— 1moxlupaTth peareHTbl, YCJIOBUA U OIpeNeisaTh MPOIYKThl PEAKIIH,
MO3BOJISIONIMX  PEAIN30BaTh JIA0OPATOPHBIE M MPOMBIIUICHHBIE CIOCOOBI
IIOJIyYEHHs] BKHEUIINX HEOPIraHUYECKUX U OPTAHUYECKUX BEILIECTB;

— ONpEIeNATh XapaKTep CpeAbl B pe3ysbTaTe I'MAPOJIM3a HEOPraHWYECKUX U
OpPraHWYECKUX BEIIECTB M TMPUBOJAWUTH IPUMEpPHl THUAPOJW3a BELIECTB B
NOBCE/IHEBHON JKM3HU YEJIOBEKa, OHOJOTMYeCKMX OOMEHHBIX Mpoleccax u
IIPOMBIIICHHOCTH;

— TOPUBOAUTH IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUHd B
IIPUPOJIE, MPOU3BOJICTBEHHBIX IIPOLIECCAX U JKU3HEAEATEIIbHOCTU OPraHU3MOB;

— OOOCHOBBIBATH  MPAKTHYECKOE  HUCIOJIb30BAHUE  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB U X PEAKIMI B IPOMBIIIIEHHOCTH U OBITY;

—  BBIIOJHATh XUMUYECKHM SKCIEPUMEHT IO PACIIO3HABAHHMIO M IOJYYECHUIO
HEOPTaHUYECKUX M OPTaHMYECKUX BEIIECTB, OTHOCAIIUXCSA K PA3JIMYHBIM KJaccam
COEIMHEHH, B COOTBETCTBUU C IMpaBWJIAMU U IpHeMaMu Oe30MacHOil paboThl ¢
XUMHUYECKUMH BEIIECTBAMU U JIaOOPATOPHBIM 000PYI0BAHUEM;

— TMPOBOAUTH pacyeThl Ha OCHOBE XHUMHUYECKHX (OpMYIT M YypaBHEHHI
peaxuii: Hax0XJIeHUE MOJIEKYJISIPHOM (hOPMYJIbI OPraHMYECKOTO BELIECTBA IO €T0
IJJOTHOCTH M MAaCCOBBIM JOJIAM 3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, WIH IO
IPOAYKTaM CrOpaHMs; pacdyeTbl MAacCOBOM JIONMM (Macchl) XHUMHYECKOIO

COCAMHCHUA B CMECH, paC4YC€Tbl MAaCChI (O6’bCMa, KOJIHNYECTBA BGHICCTBa) MpOAYKTOB



peaKIuy, eciId OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH); PacyueThl
MaccoBOM MIM OOBEMHOM JOMM BBIXOJA MPOIYKTAa 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;

— HCIOJIb30BaThb  METOABI ~ HAyYHOTO  TO3HAHHS:  aHAIMW3,  CHHTE3,
MOJIEJIMPOBAHUE XMMHUYECKUX IPOLIECCOB M SIBICHUHA — IMpPU PELICHUH Y4eOHO-
UCCJIEIOBATENbCKUX 3aad [0 M3YyYEHHUIO CBOWCTB, CIOCOOOB TOJNYyYEHHS U
pacro3HaBaHUs OPTaHUYECKHUX BEIIECTB;

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

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

— KPUTUYECKH OIEHWBATh M MHTEPIPETUPOBATH XMMHUYECKYIO WH(OpMAIIHUIO,
COJEpKaIIylocs B COOOILEHUSAX CPEACTB MaccoBOW HMHGoOpMaLUu, 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 CUTYyalluidi U 0OOCHOBAHWU IMPUHUMAEMBbIX
pELIEHU Ha OCHOBE XUMUYECKUX 3HAHUM;

— TPEACTaBIATh IMYTH pEIIeHUs TJI00ANbHBIX MPOOJIEM, CTOSIIMX Tepen
YeJIOBEYECTBOM, U TNEPCIEKTHBHBIX HAMNpaBICHUM pPa3BUTHS XUMHUYECKUX
TEXHOJOTHIA, B TOM YHUCJIC TEXHOJOTHA COBPEMEHHBIX MAaTEPHAaJIOB C Pa3IMYHON
(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 CmMpoeHusi, Ux CNOCOOHOCMU B6CMYNAMb 6 XUMUYeCKue pPeaxkyuu, o
xapakmepe u npoOYKmax pasiuyHulX XUMUYECKUX PeaKyull;

—  CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEePUMEHbl
c cobnrodeHuem npasuil 6e30nacHol pabomvl ¢ ewecmeamu u 1abopamopHvim
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  A30MOCOOEPAHCAUWUX — 2eMEePOYUKIUYECKUX
COeOUHeHULl U HYKIeUHOBbIX KUCIOM KAK BAXNCHEeUuUx OUoio2udecKu aKmuHbix
sewecms;

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

}’lp0u3600cm8€HHblx npoyeccoes.

IIpumepHbIe NPOrpaMMbl OTAEJBHBIX 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, GOpMHUpPOBaHUHM COOCTBEHHOM MO3UIMH MO OTHOUICHUIO K XMMHYECKON

uH(popMaIuu, NOTy4aeMOl 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 cootBerctBum ¢ ®I'OC COO xumusi MOXET HM3ydaThCs Ha 0a30BOM H
YTIIyOJICHHOM YPOBHSIX.

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

Conepxanrue 06a30BOro Kypca IIO3BOJISIET PACKPBITh BEAYIIHUE HJCH U
OT/ICJIbHBIC TIOJIOKEHUS, BaXHbIE B IIO3HABATEIIbBHOM W MHUPOBO33PEHUYECKOM
OTHOIIIEHUH: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT COCTaBa U CTPOCHUS;
00yCJIOBJICHHOCTb MTPUMEHEHUS BEIIIECTB UX CBOMCTBAMU; MaTEPUAIBHOE €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/IosaraeT MoJHOE OCBOCHUE
0a30BOro Kypca M BKJIIOYACT pACIIUPEHHE TPEIAMETHBIX pe3yJbTaTOB U
COJICp’KaHMs,  OPUEHTHUPOBAHHOE  HA  TMOATOTOBKY K  MOCIEAYIOUIEMY
npoeCCHOHAIBHOMY 00pPa30BaHMIO; Pa3BUTHE HHAMBUIYAIbHBIX CIOCOOHOCTEH
oOy4Jaromuxcs myreM Oosiee TIyOOKOro, ueM 3TO MpeaycMaTpuBaeTcs 0a30BBIM
KYpCOM, OCBOCHHUSI OCHOB HAayK, CUCTEMaTUYECKUX 3HAHUM; YMEHHE MPUMEHSIThH
MOJTYYSHHBIC 3HAHUS IS PEIICHUS NMPaKTHUYECKUX M YICOHO-HCCISAOBATEILCKUX
3a/1a4 B U3MEHEHHOMW, HECTAHJIAPTHOW CUTyallUM; YMEHUE CHUCTEMaTHU3UPOBATh U
0000mIaTh ToJIydeHHbIe 3HaHMs. M3ydeHue mpeamera Ha YriayOJEHHOM YpOBHE
no3BoJIsieT  cHOpMHUpPOBATh Yy  OOYYalOIIMXCS ~ yMEHUE  aHaJU3UPOBATh,
MPOTHO3UPOBaTh W OILEHMBATh C TO3UIUM DKOJOTHYECKOW 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

IMPAaKTHYCCKOI0 MPHMMCHCHHA HAYUYHBIX 3HAaHUM OCHOBAHO Ha MCXKITPECAMCTHBIX



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 H3yuyeHHE Y4YEOHOro 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 3HAHUW B TOM
YuCcle 4Yepe3 NPaKTUYECKYIO0 JIeATeIbHOCTh. B  mporpamme copep:Kutcs
NPUMEPHBIA TIepeueHb MpakThuueckux padot. Ilpu cocraBienun pabdboueit
IpOrpamMMbl YYUTENb BIIPAaBE€ BBIOpaTh W3 NEPEUHsS pPadOThI, 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
CTPOCHHUSI OpraHudecknx coeauHeHurd A.M. bytnepoBa. YriaepoIHbI CKeeT
OpraHUYecKoil MoJeKyibl. KpaTHOCTh XMMHUECKON CBSI3U. 3aBUCUMOCThH CBOICTB
BEILIECTB OT XUMHYECKOIO CTPOEHUs MOJIeKyJl. M3omepus u uzomepsl. [lonsaTue o
dbyHkuuoHampHOM  rpymme.  [IpuHnumel  kimaccuUKAIMU  OPTraHUYECKUX
coenuHenui. CucremMaTuyeckass MEXAYyHapoAHass HOMEHKJATypa W MPUHIUIIBI
oOpa30BaHUs HA3BaHUW OPTaHUYECKUX COCTMHEHUM.

Ankansl. Cmpoenue monekynvl memana. 1'0OMOJIOTMYECKUI PsIT aJIKAHOB.

['omonoru. Homenknartypa. M3oMepusi yriaepoaHoro ckeiera. 3aKOHOMEPHOCTH



U3MEHEHUST (DU3UIECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (HA MpUMEpe METaHa U
ATaHa): peakluH 3ameleHus (TaJIOTeHUPOBAHKE), AETHAPUPOBAHUS KaK CIIOCOOBI
MOJYYEHHS] BAKHEUIINX COCAVMHEHUN B OPTraHMYECKOM CHHTE3€. ['opeHue mertaHa
KaK OJIMH W3 OCHOBHBIX HMCTOYHHKOB TeIJIa B TMPOMBIIUIEHHOCTH U OBITY.
HaxoxzaeHue B mpupoiec U NPUMEHEHUE ATIKAHOB. [loHsamue o YyukioaiKanax.

Ankenbl. Cmpoenue monekyavl smuieHda. I'OMOJOTHYECKUN sl aJIKEHOB.
Homenknatypa. M3oMepust yriaepogHOro CKejiera W MOJIOKEHHsI KPaTHOU CBSI3U B
MoJsiekysie. XUMHUYECKHe CBOMCTBa (Ha TmMpuUMepe OJTUIICHA):  peaKIuu
IIPUCOEANHEHNS (ramoreHupoBaHueE, euopuposanue, rUApaTanms,
euopoeanozenupoganue) Kak crnocod mnoiayyeHus (pyHKIMOHAIBHBIX MPOU3BOIHBIX
yIJIEBOOPOAOB, ropeHus. [losmMepusanus dTUIIEHa KaK OCHOBHOE HAlpaBJICHUE
€ro UcnoJp30oBanHud. [[oamMATHIIEH Kak KPYTHOTOHHAKHBINA MTPOAYKT XUMUYECKOTO
pou3BoJcTBa. [Ipumenenne stuiieHa.

Anxaguensl M kayuyyku. [loHsTHe 00 anmkagueHax Kak yrieBOAOpoAax C
JIBYMsI JBOMHBIMH CBsi3siMU. [lonmumepusanust nuBuHuWia (Oyramuena-1,3) kak
Croco0 TOJyYeHUs] CUHTETHYECKOro Kayudyka. HaTypanbHBII M CHHTETUYECKHM
Kayuyku. Bynkannszanus kaydyka. Pe3una. [IJpumMeHenue kayuyka u pe3uHsl.

Anxunsl. Cmpoenue monexyavt ayemunena. ' OMOIOTUYECKUN Pl AIKMHOB.
Homenknarypa. M3omepust yriiepoJHOro CKElneTa U MOJO0KEHUs KPAaTHOM CBSI3U B
MOJIEKyJle. XUMHUYECKHE CBOWCTBa (Ha TIpUMEpPE alleTUJICHA): PpeaKIuu
IIPUCOECANHEHNUS (ramoreHnpoBaHue, 2uopuposanue, ruapaTanus,
2U0po2ano2eHuposate) Kak cnocod Mosy4eHus: MOJIMMEPOB U JPYTUX IMOJIE3HBIX
MPOAYKTOB. ['OpeHue aneTniieHa Kak NCTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHU
JUISl CBAPKU U PE3KU MeTasuioB. [Ipumenenne anerunena.

ApeHbl. beH3051 Kak MpEeACTaBUTENb apOMAaTHYECKUX YIJIEBOAOPOIOB.
CmpoeHue monekynbt 0OeH301d. XUMUYECKHE CBONCTBA: PEAKIHUU 3aMELICHHS
(raioreHMpoBaHUE) Kak CMoco0 TMOMY4YeHHs] XHMHYECKHUX CPEJICTB 3allUThI
pacTeHui, NpucoeANHEeHUs (THAPUPOBAHUE) KaK J0KA3aTEIbCTBO HEMPEAEIbHOIO

xapakrtepa Oenzona. Peakuus ropenus. [Ipumenenne 6eH3ona.



CrupTtel. Knaccudukanus, HOMEHKIaTypa, ©30MEpHsl CIUPTOB. MeTaHoN H
ATAHOJ KaK TPEICTABUTEIN MPEACIbHBIX OJHOATOMHBIX CIHUPTOB. XHUMHYECKUE
CBOMCTBa (Ha MpUMEpPEe METaHOJIa M ATaHOJa): B3aUMOJICUCTBHE C HAaTPUEM Kak
croco0 YCTaHOBJICHUS HaJTUIHs TUAPOKCOTPYIIIIHI, peakmus C
raJIOreHOBOJIOPOJIaMU KaK CIOCOO TMOJIyYeHHS] PacTBOPUTENICH, AeruapaTaius KaK
coco® ToNydeHus OTWieHa. Peakiuss TOpeHUs: CHOUPTHI Kak TOIUIMBO.
[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 €€ TMPUMEHCHHE JUIA pAcllO3HaBaHWS TJIMIIEPUHA B COCTaBE
KOCMETUYECKUX cpenctB. [lpakThueckoe TpUMEHEHUE OTUJICHTIIUKOIS U
TJIMIICPUHA.

®enon. CtpoeHue MoyeKylbl (eHona. B3aumHoe 6iusHue amomos 8
Mmonekyne ¢henona. Xumuueckue CeoUCMBA: B3auMoOelucmeue ¢ Hampuem,
euopoxcuoom Hampus, opomom. Ilpumenenue denoua.

Anpnerunpl. Merananp (opManbpaerua) W 3TaHa b (aleTalbJeTHI) Kak
MPEACTaBUTEIA  TIPEACIBHBIX  allbJeTHI0B. KauecTBeHHBIE pPEakIuu  Ha
KapOOHWIIbHYIO Tpynmy (peakius «cepeOpstHOro 3epkaiay, B3auMOJCHCTBUE C
ruapokcugom menu (II) m ux mpumeHeHue miss OOHAPYKEHHS TMPEISTbHBIX
QNBJICTUIIOB B TPOMBINIJICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH ajibJCTHIOB.
[Tpumenenue dhopmanberuaa v aleTaabIeTua.

KapOoHOBBIE KHUCIOTHI. YKCYCHAsI KUCI0Ta KaK MPEICTaBUTEINb MPEISIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA (Ha TMpUMEpe
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
B3aMMOJICUCTBUS KapOOHOBBIX KHCJIOT CO chnupTamMu. [IpuMeHeHue CIIOXKHBIX

7¢uUpoB B MUIIEBONH U MaphrOMEPHON MPOMBIIUIEHHOCTH. JKUpBI Kak CIIOXKHbBIE



7(UpHI TIUIEPUHA W BBICIIUX KapOOHOBBIX KUCJIOT. PacTUTENbHBIC W KMUBOTHBIE
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. Krnaccuduxanus yrieBonoB. Haxoxkaenuwe yrieBojoB B
npupone. [oko3a kak anpaerugocnupT. bpoxkenue rroko3bl.  Caxapo3sa.
lTuoponuz caxaposvli. Kpaxman W UEMIIOI03a KaK OHOJOTUYECKHUE MOJUMEPHI.
XUMUYECKHE CBOMCTBA KpaxMmajla M LEJUII0JIO3bl (TUAPOJIN3, KayeCTBEHHas
peakiusi ¢ MOJ0M Ha KpaxMall U €€ NMPUMEHEHHUE i1 OOHApYXKEHHUS Kpaxmalia 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
OPraHUYEeCKON XUMUH.

AMHHOKHUCIOTHI U Oenku. CocTaB U HOMEHKJIATypa. AMHHOKHCIIOTHI Kak
amdoTtepHble opraHuyeckue coenuHeHus. llentuanas cBs3b. buosorudeckoe
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) peakiwmil. [IpeBpaienrs OEIKOB MUIIM B OpPraHU3ME.

buonornueckue pyHKnu 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. Ilepuonuueckas
cuctemMa xuMmudeckux a3neMeHToB J[.MI. MenaeneeBa. PU3UYECKUNA CMBICT

[Tepuognueckoro 3akona .M. MenneneeBa. I[IpuumHbBl M 3aKOHOMEPHOCTH



WU3MEHEHUSI CBOWCTB 3JIEMEHTOB M HMX COEIMHEHUH MO NEpHOJaM M Tpymmam.
OneKTpoHHass MNPUPOJAa XUMHUYECKON CBSI3H. DJIEKTPOOTPULATEIBHOCTb. Bumbl
XMMHUYECKON CBs3U (KOBaJE€HTHas, HMOHHAs, METalInyecKkas, BOJOpPOJHAs) U
MeXaHU3Mbl ee oOpazoBaHus. Kpucmaniuueckue u amopguvie eewjecmea. Tunwvi
KPUCMALIUYECKUX Peulemor (amoMHas, MOJIeKVIAPHAs, UOHHAS, MEMANIUYecKasl).
3asucumocms  usuuecKux Cceoucms eewjecmsa om muna KpUCmaiiudyeckou
pewemxu. IIlpuunHbl MHOTOOOpA3USs BEILIECTB.

XHAMHUYECKHE peakuu. ['oMoreHHele u rereporeHHsle peakiuu. CKOpocTh
peakluy, €€ 3aBUCUMOCTb OT PAa3jIMYHbIX (PAKTOPOB: MPHUPOABI PEAruPYIOIIMX
BEILIECTB, KOHIICHTPAIlMM pEarupyrolux BEIIECTB, TEMIEPATYPhl, IUIOLIAIN
PEaKLMOHHOM IOBEPXHOCTH, HAJIM4YMsl Karaiausaropa. Poip KaTaiu3aTopoB B
IPUPOAE U NMPOMBILIIEHHOM MPOU3BOACTBE. OOpaTUMOCTh peakiuuii. XUMHUYECKOE
paBHOBECHME UM €ro CMEUICHHE 0] JEHUCTBUEM pa3IMYHbIX (HaKTOPOB
(KOHIIEHTpALMsI pEareHTOB WM MPOAYKTOB PEAKINH, 1aBJICHUE, TEMIIEpaTypa) sl
CO3JaHUsl ONTHUMAJIbHBIX YCJIOBUH NPOTEKAHUS XMMHYECKUX IPOIECCOB.
Hucnepchvie cucmemvl. Ilonamue o «xonnouoax (3oau, ceau). HMcmunnvle
pacmeopel. Peakiu B pacTBOpax 3JEKTPOJUTOB. pH pacTBopa Kak mokazaTenib
KHUCJIOTHOCTH cpenbl. ['maponus cosneil. 3HaueHHe THAPOIN3a B OMOJIOTHMYECKHUX
oOMeHHBIX mpoueccax. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B MPUPO/IE,
IIPOM3BOJICTBEHHBIX  NpOLlECCaX M JKA3HEIACATEIIBHOCTH  OPTraHU3MOB.
OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA NPOCTBIX BEIIECTB — METALUIOB
IJIaBHBIX W TOOOYHBIX TOATPYII (Medb, KEJIe30) M HEMETaUIOB: BOAOPOJA,
KHCIIOpOJia, TajoreHoB, cepbl, a3oTa, (ocdopa, yriepona, kpemuus. Kopposus
METAJIJIOB: BUJABl KOPPO3UH, CIOCOOBI 3alllUThl METAUIOB OT KOPPO3HUHU.
Onexmpoaus  pacmeopos u  pacniaeos. llpumenenue  s1ekmpoauza 8

NPOMbBIUUTIEHHOCTU.

XuMuA 4 KN3Hb
Hayunble wmeroapl mno3HaHWS B XUMHUHU. VICTOUHMKM  XUMHYECKOU

unpopmaruu. Ilouck wuHpoOpManMM 1O Ha3BaHMUSM, HUJEHTU(DUKATOPAM,



CTPYKTYpHBIM (popmysiam. MoaenupoBaHue XUMHUYECKUX TPOIECCOB U SBICHUH,
XUMUYECKUN AHANU3 U CUHMme3 KaK METOJIbl HAyYHOTO MO3HAHUS.

Xumust u  370poBbe. JlekapcTBa, (EepMEHTBI, BUTAMHUHBI, TOPMOHBI,
MUHEpalIbHbIC BOABL. [IpoOieMBI, CBS3aHHBIE C TMPUMEHEHUEM JICKApPCTBEHHBIX
npenaparoB. BpenHbie MpUBBIUKY U (aKTOPbI, pa3pyliaroliue 370poBbe (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 Oe3zomacHoil paboOTHI C
€IKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMHH.

XUMUS U CEIbCKOE XO034UCTBO. MUHEpaibHbIE U OPraHUYECKUE YAO0OpEHUSI.
CpenctBa 3alUThl pACTEHUMN.

Xumus u sHepreTuka. [I[pupoaHpie HICTOUHUKH yIiieBOAOPOAOB. [IpupoaHbrit
Y TOMYTHBIM HEe(TSIHON ra3bl, UX COCTaB M HcHojb3oBaHue. CocTtaB HePTH U ee
nepepadborka. Hedremponykrel.  OxranoBoe  umciio  OeHsmHa. OxpaHa
OKpyXaromied  cpeapl  npu  HedrenepepaObOTKeE U TPAHCIOPTHUPOBKE
He(DTEeNPOAYKTOB. AJTbTEPHATUBHBIC UCTOYHUKU YHEPTHUU.

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

XUMUS U 3KOJOTHs. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeAbl U €ro
nocinencteus. Oxpana ruapocdepsl, MouBbl, arMochepsl, Giaopsl U GayHbl OT

XUMHUYCCKOI'O 3arpsi3HCHHAL.

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 HCOPraHNM4YCCKHUX U OPraHNYCCKNX BCUICCTB.



XUMHUYECKOE CTPOCHME KaK NOPSNOK COEOUHEHHs aTOMOB B MOJIEKYJIE
COrJacCHO UX BaJEHTHOCTH. (OCHOBHBIE IIOJOKEHUA TEOPUU XHUMHYECKOIrO
CTPOECHHUSI OpraHUYecKuX coeauHeHuid A.M. byriepoBa. YriepoaHblii CKeJeT
OpraHuYecKol MoJeKkyibl. KpaTHOCTh XMMUYECKOUW CBSI3U. 3aBUCUMOCThH CBOWMCTB
BEILIECTB OT XUMHYECKOIO CTPOEHUs MOJIeKyJl. M3omepus u uzomepsl. [lonsTue o
dbynkuuoHanbHOM  rpymnme.  [IpuHuunel  kjaccuUKAMU  OpraHUYECKUX
COCIMHEHHWA. MexayHapoaHasi HOMEHKJIATypa U MPUHLHUIBI 00pa3oBaHUs
Ha3BaHHUI OPraHUYECKUX COCTMHEHUM.

Knaccudukanyus u 0COOCHHOCTHM OpraHMYECKUX peakiuil. PeakunoHHbIe
LHeHTphl. [lepBOHauYanpHBIE TOHATHSA O THINAX M MEXAaHW3Max OPraHUYECKHUX
peakuuii. ['OMOJUTUYECKMH U  TETEPOIUTUYECKUM  Ppa3pblB  KOBAJICHTHOMU
XUMUYECKON CBsi3H. CBOOOJHOPAIUKAIBHBIN M HMOHHBIM MEXaHU3Mbl PEAKIHUU.
[Tonsitue o HykIeoduie u anexTpopuIe.

AnkaHbl. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJIBI METAHA.
sp3-ruGpuam3anms opOUTAIell aTOMOB yriepoaa. [ OMOTOrHYecKnil psig ¥ ooLas
dopmyna ankaHoB. CucreMaTrhyeckas HOMEHKJIATypa allkaHOB M PaJUKaloB.
N3omepuss  yruepogHoro  ckenera.  (DuU3WyecKMe  CBOWCTBA  AJIKAHOB.
3aKOHOMEPHOCTH H3MEHEHUS (PU3NYECKUX CBOMCTB. XHMMHYECKHE CBOMCTBA
QJIKAHOB: TAJOICHUPOBAaHUE, JETUAPUPOBAHUE, TEPMHUUECKOE Pa3iI0KEHUE,
KPEKUHI' KaK CHOCOOBI TOJIYYEHHS BaXKHEHIIMX COEAMHEHHH B OPraHuyecKoOM
cuHre3e. ['opeHne ankaHOB Kak OAMH K3 OCHOBHBIX MCTOYHMKOB TEIUla B
NPOMBIIUIGHHOCTH W ObiTy. M3oMepusamuss Kak  crnoco0  MOJXy4YeHUs
BBICOKOCOPTHOTO  OeH3uHa. MexaHu3Mm  peakiuu  CBOOOJAHOPAAMKAIBLHOTO
3amemieHus. l[lonyuenue ankanoB. Peakums Bropna. Haxoxnenue B mpupoae u
MIPUMEHEHUE aJIKaHOB.

[uxnoankanbl. CTpoeHHE MOJEKYN IHKIoankaHoB. OO6mas dopmyna
nukiIoankaHoB. Homenknatypa uuknoankaHoB. HM3oMepuss UHMKIIOAJKaHOB:
YTIEPOHOTO CKelleTa, MEXKKIIacCoBast, MPOCTPAHCTBEHHAs (Yyuc-mpaunc-u3oMepusl).
Crenu¢uka CBOWCTB UHUKIOAJKAHOB C MajibIM pa3MepoM Iukia. Peakiuun

MNPHUCOCAWMHCHUA U paJUKaJIbHOI'O 3aMCIICHU.



AJIKEHBI. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI STUJICHA.
sz—m6pnzm3au1/m opOuTaneil aToMOB yriiepojia. G- U T-CBA3U. [ oMonornyeckuit
psa u obmiast ¢opmyna ankeHoB. Homenkmarypa anmkeHoB. M3omepusi alKeHOB:
YIIAEPOJHOTO CKEeJeTa, TMOJOKEHHUS] KpaTHOW CBsI3U, MPOCTPAaHCTBEHHas (yuc-
mpauc-u3oMepusi), MexkiaccoBas. Duznyeckue CBOWCTBAa aiKkeHOB. Peakiuun
AMEKTPOPHUILHOTO TPUCOSAUHEHUS KaK CIOCO0 MOaydeHUs (YyHKIIMOHATBHBIX
MPOU3BOJIHBIX YraeBOA0poaoB. [IpaBuino MapKOBHUKOBA, €ro 3JEKTPOHHOE
oO0ocHoBaHWe. Peaknmm okucieHus wu noiauMmepu3anuu. [lomwdTHieH 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: pPEAKIMHM MPUCOEAUMHEHUs (THIPUPOBAHUE,
raJioreHupoBanue), ropeHus u mnonumepusanuu. Bxman C.B. JlebeneBa B
[OJly4YeHUE CHHTETUYECKOro Kaydyka. Bynkanuzamus kayuyka. PesuHa.
MHoroo0pa3ue BUIOB CUHTETHYECKUX KaydyyKOB, MX CBONCTBA M MNpPUMEHEHHUE.
[TonydyeHune ankaaueHoB.

AJNKUHBI. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
alneTusieHa. SP-rudpuausaius opouTaieit aroMoB yriaepoja. ['omonoruyeckuit psi
u obmas popmyna ankuHoB. HoMmenkmarypa. M3omepusi: yriaepogHOro CKeJera,
TOJIOKEHUSI KPATHOM CBSI3U, MEXKiaccoBas. (DU3MUECKUE CBOMCTBA AJIKWHOB.
XUMHYECKHE CBOMCTBA AIKWHOB: PEAKIIUU MPUCOCTUHEHUSI KaK CTIOCO0 MOTyUYeHUs
MOJIMMEPOB M JPYTMX MOJIE3HBIX NPONYKTOB. Peakyuu 3amewenus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKU U PE3KU
MeTtauioB. [lomydeHue areTuieHa MUPOJIM30M METaHa W KapOWIHBIM METOIOM.

HpI/IMCHeHI/Ie allCTHUJICHA.



Apenbl. Hcmopuss omkpeimusa 6en3ona. COBpeMeHHBbIE NpEACTaBIeHUs 00
AJIEKTPOHHOM W  TPOCTPAHCTBEHHOM CcTpoeHuu OeHzona. WM3omepus wu
HOMEHKJIaTypa ToMosioroB OeHn3ona. OOmast dopmyna apeHoB. Duzmueckue
cBoiicTBa OeH30s1a. XMMHYECKHE CBOMCTBa O€H301a: peakluu 3JIEKTPOPHUILHOTO
3aMelleHus (HUTpOBaHUE, FaJIOTEHUPOBAHKE) KaK CIIOCO0 MOIYYEHUS! XUMUYECKUX
CPEIICTB 3alIUThl PacTeHUI; MPUCOECIUHEHUs (TUAPUPOBAHUE, TaJOTE€HUPOBAHUE)
KaK JI0Ka3aTelIbCTBO HEMPEJEIbHOr0 Xapaktepa OeH3osa. Peakiusi ropeHwusl.
[Tonyuenue Oenzona. OcobeHHoCmuU Xumuueckux ceoticme monyond. BzaumHoe
BIUSIHHE AaTOMOB B MoJieKyJe Tonyona. Opuenmayuonusie  3¢hghexmol
3amecmumereil. [IpuMeHeHne rOMOJIOrOB O€H301a.

Cnuprtel. Knaccudukaiiys, HOMEHKIATypa CIUPTOB. ['oMosIorudeckuit psij u
oOmiast popMyna mpeneabHbIX OJHOATOMHBIX cUpPTOB. M3omepus. dusnueckue
CBOMCTBAa TMPENEIbHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHas CBSI3b MEXIy
MOJIEKYJIaMU U €€ BIMAHHME Ha (U3MUECKHE CBOMCTBA CIUPTOB. XUMHYECKUE
CBOMCTBA: B3aUMOJICUCTBHME C HATPUEM KaK CMOCOO0 YCTAHOBJICHMSI HaIU4us
THAPOKCOTPYMIIBI, C TAJIOTEHOBOOPOAAMH KaK CIIOCO0 MOTyUeHUs PACTBOPUTEIIEH,
BHYTPU- U MEXMOJEKYJIsIpHas Jeruiparaius. Peaxius ropeHus: CIHUPTHl Kak
torummBo. [lomydyeHue »sTaHoNa: peakuus OpOXKEHUs TIIOKO3bI, THApaTaIus
stuiieHa. lIpuMmenenne wMeranona u 3TaHosia. DU3MOIOrMYECKOE JEHCTBUE
METaHOJIa M dTaHOJa Ha OPraHM3M YeJIOBEeKa. DTUJICHTVIMKOIb U TIHUIEPUH KaK
MPEACTABUTENN MPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CHOUPTHI U €€ NPUMEHEHHWE JId paclo3HaBaHUs TJIMIIEpUHA B
COCTaBE€ KOCMETHYECKHX CpeACTB. IlpakTrueckoe MpUMEHEHHUE STUJICHTIIUKOJS 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 ketoHoB. CTpoeHwme

NpeaACIbHBIX  AJIbACTHIOB. 9HCKTpOHHO€ U IPOCTPAHCTBEHHOC CTPOCHHUC



KapOOHWIBHOM Ipynmnbl. ['oMonornyeckuit psia, odmas Gopmysa, HOMEHKIATypa U
U30MEpUsl MpEeAeNbHbIX anbaeruoB. dusmyeckue CBOWCTBA MPEIEIbHBIX
aNbJIeTU0B. XUMHYECKUE CBOMCTBA NPENEIbHBIX albJCTUIOB: THUIPUPOBAHMUE;
KAQUEeCTBECHHbIC PEAKIUM Ha KapOOHWIbHYIO Tpynny (peakuusi «cepeOpsiHOTro
3epkaia», B3aumojercTBue ¢ ruapokcuaom memd (1)) m ux mpuMeHeHue s
OOHapy>KeHUsI TPENEIbHBIX albJETHIOB B IPOMBIIUICHHBIX CTOYHBIX BOJIaX.
[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  oOwmwas ¢opMmyna MpeAesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. @DHU3NMYECKUE CBOMCTBA MpEAeNIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. XHMHYECKHE CBOMCTBA MPENEIbHBIX OJAHOOCHOBHBIX
KapOOHOBBIX KHUCIOT (peakuud C MeTajllaMH, OCHOBHBIMH  OKCHJAMH,
OCHOBAaHUSIMU M COJIIMH) Kak IOJATBEP)KJIECHUE CXOJICTBA C HEOPraHWYECKUMHU
KkucioTtamu. Peakius strepudukanuu u ee 00paTuMocTh. Biusinue 3aMmecTuTeneil B
YIJIEBOJOPOAHOM paJuKaie Ha CUIy KapOOHOBBIX KHCIOT. OcoOeHHoCTH
XMMHUYECKUX CBOMCTB MypaBbMHOM  KUCHOTBHL. [loslyyenue mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: 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.
MexxkmnaccoBasi nu3omepusi ¢ KapOOHOBBIMU KucioTamu. CrocoObl MOTy4YeHUs

CIOXHBIX 3(pupoB. O6paTUMOCTh peakiuu dTepudukanuu. [[puMeHenne cioXHbIX



3¢uUpoOB B MUIIEBON U MappOMEPHONW MPOMBINUIEHHOCTH. JKHUpBI KaK CIOXKHBIC
3(GUpHI TIUIEPHUHA W BBICITUX KapOOHOBBIX KHCJIOT. PacTUTENbHBIC W KMUBOTHBIE
XKUpBI, UX cocTaB. OU3NUECKUE CBOWCTBA KUPOB. XUMUYECKUE CBOWCTBA KUPOB:
TUAPUPOBAHUE, OKHUCICHUE. [WAPOIM3 WIM OMBUICHHE XKHUPOB 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. [ TI0K03a Kak albIeruI0CIUpPT. XUMHUECKUE
CBOICTBA IIIOKO3bL: ayuIuposanue, aiKuIuposanue, CliipToBOE€ U MOJIOYHOKHCIIOE
OpoXxeHue. OKCIEPUMEHTAIIbHBIC JI0KA3aTeJIbCTBA HAJIMYMS aJIbJCTUAHON U
CIIUPTOBBIX TIpynn B Tioko3e. [lomydeHue TIIOKOo3bl. Ppykmosa Kak uzomep
enmokosvl. Puboza u oezoxcupubosza. Baxkuelmume nucaxapuibsl (caxaposa,
JIAKmMo3a, Maivmo3a), ux CTpoeHue u pusndyeckue cBoicTBa. ['uaponus caxapossl,
J1aKmo3wvl, manbmo3svl. Kpaxmana M UEIoiio3a Kak OMOJIOTHYECKUE IMOTUMEPHI.
XuUMUYEeCKHe CBOMCTBAa KpaxMala (TUAPOJIU3, KAYeCTBEHHAsl peakius ¢ HoJ0M Ha
Kpaxmaj U ee NMpUMEHEeHHue Il OOHApYKEHHUsSI Kpaxmasa B MPOAYKTaX MUTAHUSA).
XHWMHUYECKHE CBOMCTBA LIEJUTIOJIO3BL: TUIAPOJU3, 00pa30BaHUE CIOXKHBIX 3(PHUPOB.
[Ipumenenue u Ouosiormueckasi poyib yriaeBoAoB. OKHUCIEHHE YrIEBOJAOB —
HMCTOYHUK DHEPTUU JKUBBIX OpraHu3MoOB. [ToHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
Ha IPUMEPE alleTaTHOTO BOJIOKHA.

Nnentndukanus opraHMYeCKUX COCIUHCHHM. | eHeTHYecKasl CBS3b MEXKIY
KJIacCaMU OPTraHUYECKUX COCAMHEHUH.

Amunbl. [lepBuuHble, BTOpHUYHBIE, TpeTUYHbIE aMUHBL. Kiaccudukarus
aMUHOB 10 TUIY YTJIEBOJOPOJHOIO pajuKana U YUCIYy aMUHOTPYIN B MOJIEKYJIE.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MpeJeIbHbIX aMUHOB. DU3NUECKUE
CBOMCTBA aMUHOB. AMHHBI KaK OpPraHMYECKHE OCHOBAHUS: PEAKIMU C BOJOMH,
KUCJIOTaMHU. Peaknus ropeHus. AHWIMH KakK MPEIACTABUTENIb apOMAaTHYECKUX
amMuHOB. CTpoeHue aHuiauHa. [IpuynHbl ocabiaeHrsi OCHOBHBIX CBOWMCTB aHUJIMHA
B CPaBHCHUU C aMUHAMH MPEAETBLHOrO psifa. XUMHUYECKHUE CBOMCTBA AHWIMHA!

B3aMMO/ICHCTBUE C KUCIOTaMHU, OpOMHOM BOJION, OKHcieHHue. [lonyueHue aMuHOB



ATKAJIMPOBAHMEM  aMMHMaka M BOCCTAHOBJIEHUEM  HUTPONPOU3BOAHBIX
yraeBogopoaoB. Peakmus 3ununHa. [lpuMmeHeHne amMuHOB B (apMarieBTUUECKON
MPOMBIIIUICHHOCTU. AHUAUH KAK Cblpbe Ol  NPOU3B00CmMEad  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 oprannyeckue coeauHeHusi. CUHTE3 MEenTHIOB.
I[lentnoHas cBsS3b.  buonormyeckoe 3HadeHWe a-aMUHOKHCIOT. OOnactu
NPUMEHEHUS aMUHOKHUCIOT. benku kak mnpupognsie Ouomnomumepbl. CocTaB u
cTpoeHue 0enkoB. OcHoGHble aMUHOKUCIOmMbL, 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:
9JIEeKMPOHHOE CMPOEHUe, aApOMAmuyecKuli xapakmep, paziudue 8 NposeIeHUU
OCHOBHbIX ceouicms. Hykneunosvie kuciomwi: cocmasé u cmpoenue. CmpoeHue
Hykneomuoos. Cocmas uyxneunoswvix xuciom ([JHK, PHK). Ponv nykieunogvix
KUCTIOM 8 HCU3HEeOesmelbHOCMU OP2AHUZMOS.

Bricokomouiekynsipabie coequHeHusi. OCHOBHBIE TOHSTHS BBICOKOMOJIEKY-
JSIPHBIX COEIMHEHUIN: MOHOMED, MOJMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMeE-
puzanuu. Knaccudukamus nosumepoB. OCHOBHBIE CIOCOOBI MOJYYEHUSI BBICOKO-
MOJIEKYJISIPHBIX COEIWHEHUI: pPEaklMu TMOJUMEPU3alu U TOJUKOHJICHCAIUH.
CrtpoeHue U CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOWMCTB MOJIMMEPOB OT CTPOE-
HUSI MOJieKyJ. TepMoruiacTUUHbIE U TEPMOPEAKTUBHBIC MOJIUMEpPHI. [Iposoodswue
opeanuyeckue noaumepwvl. Komnosumnvie mamepuansl. llepcnekmugsvt ucnonv3o-
sanusi Komnozumusix mamepuanos. Knaccuduxarus BosokoH. CHHTETHYECKHE
BoJjiokHA. [lommadupHble W mNoJMaMUAHBIE BOJOKHA, MX CTPOCHHUE, CBOMCTBA.
[IpakTH4ecKkoe MCIOJIb30BaHUE BOJOKOH. Cunmemuueckue nieHKu. uUsonayus O

npo8oo08, MeMOpanvl Ol ONPECHEHUsL 800bl, 3AWUMHbLE NIEeHKU OJIs1 A8MOMOOU-



Jlel:i, njijacmvlpu, xupypcudecKue noeA3KuU. Hoesvie mexnonoeuu oanvhetiuezo co-

BEPULIEHCMBOBAHUA NOJIUMEPHBLLX MAmMepPUalos.

Teopernueckue 0CHOBbI XUMHUU

Ctpoenue BemiectBa. CoBpeMEHHasi MOJICNIb CTPOCHMS aroma. Jlyanusm
aneKkTpoHa. Keanmosvie uucna. PacnipenesieHue 3J€KTPOHOB IO DHEPIETUUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHIIMIIOM HAUMEHBIIEH 3HEPTUH, MPABUIOM XYHIA
u npuHnunom Ilaynu. OcoOeHHOCTH CTPOCHUS PHEPTreTUUECKUX YPOBHEH aTOMOB
d-ameMeHTOB. DJIeKTpoHHas KoHUrypamus atoMa. Kiaccupukanus XUMUIECKIX
9JIEMEHTOB (S-, P-, d-3;eMenTh). OCHOBHOE M BO30YXKJICHHBIC COCTOSIHHS aTOMOB.
BanenTtHele »aiekTpoHbl. llepromnueckass cucTteMa XUMHYECKHX DJIEMEHTOB
JI.1. Menpeneena. dusnueckuut CMBICIT [Tepuonnueckoro 3aKOHa
.. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB
M UX COCOUHEHUM M0 IeproJaM W TpynnaMmM. MHPOBO33PEHUYECKOE U HAy4YHOE
3HAYCHUE [lepnognueckoro 3aKOHa JI.1. MeHnneneesa. IIpocHo3wi
J.U. Menoeneesa. Omkpoimue HOBbIX XUMUUECKUX DJIEMEHMO8.

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 (aTomMHasi, MOJICKYJIApHas, HWOHHAas, MeTauIM4ecKas). 3aBHUCHUMOCTD
(bu3MYecKuX CBOMCTB BELIECTBA OT THMNA KPUCTAUIMYECKOW permeTkd. [Ipuynnb
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-

I'odda), mmomany peakmMOHHON TOBEPXHOCTH, HAIWMYHUS KaTaln3aTopa. DHEPTHUs



aKTUBaLMKU. Axmueuposanuviii Komniaexc. Karammzatopsl W kKaramus. Ponb
KaTaJn3aTOPOB B MPUPOE U MPOMBIIIJICHHOM MPOU3BOCTBE.

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

HucniepcHbie cuctembl. Koanououwvle cucmemsi. VICTUHHBIE PacTBOPHI.
PactBopenue kak @u3nuko-xumuyeckuid mpouecc. CrnocoObl  BhIpaXEHUs
KOHIIEHTpAI[MU PACTBOPOB: MacCOBas J0JIsi paCTBOPEHHOTO BEIIECTBA, MOAAPHASA U
MOJANbHAA KOHYyeumpayuu. Tump pacmeopa u mumposaHue.

Peakiuu B pactBopax 35eKTpoiuToB. KaduecTBeHHBbIE peakliMi HA WOHBI B
pactBope. KucCioTHO-OCHOBHBIE B3aMMOJICHCTBHUS B pacTBopax. AM(OTEpHOCTb.
Uonnoe npousgedenue 600vl. Booopoouviti nokazamenv (pH) pacmeopa.
['unponus coineii. 3HaueHUE THAPOJIN3a B OMOJIOTHYECKUX OOMEHHBIX IMpOIleccax.
[TpumeHeHre THAPOI3a B TPOMBIIIIICHHOCTH.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEAKIUd B MPHUPOJE, MPOU3BOJICTBEH-
HBIX  @polleccax M KU3HEACSITENbHOCTH  OPraHu3MoB.  OKuciumenvbHo-
80CCMAHOBUMENIbHBIN NOMEeHYUA cpedvl. /Juacpamma I1yp63. TloBeneHne BeniecTn
B cpeiax ¢ pa3HbM 3HaueHueM pH. MeToasl 3JEKTPOHHOTO U 31eKMPOHHO-
uonnoz2o OanaHca. ['anbBaHMYEeCKUN 53JIeMEHT. XUMHUYECKHE HMCTOYHUKH TOKA.
Cmanoapmublii 6000poOHblLU 271ekmpo0. CmaHOapmubslil 21eKmMpoOHbLL NOMEeHY U-
an cucmemsl. Pao cmandapmuvix snekmpoonvix nomenyuanos. Hanpaeénenue
OKUCTIUMENbHO-80CCMAHOBUMENbHBIX peaKyuti. DIEKTPOIN3 PacTBOPOB U pacIuia-
BOB couied. [IpakTuueckoe mpuMeHEHUE AIICKTPOIN3a ISl MOTYUYSHUS MIETOYHBIX,
ICJIOYHO3EMENBHBIX METAJJIOB W amoMuHUSA. Koppo3usi MeTasioB: BHIBI KOPPO-

3MH, CIIOCOOBI 3aLTUTHl METAJJIOB OT KOPPO3UHU.



OCHOBBI HEOPraHUYECKO XUMHUU

Obmas xapakrepuctuka 31eMeHTOB |A—IlIA-rpynn. Oxcuabl 1 MEpOKCUABI
HaTpus U Kanus. Pacno3HaBaHre KaTHOHOB HaTpus U Kanusi. Cojivd HATpUs, Kaaus,
KaJIbIUSI U MarHusi, UX 3HaYCHUE B IPUPO/IC U KU3HU YesloBeKa. JKecmkocmsb 600bl
u cnocoovl ee ycmpauenus. Komnnexchvie — coedunenuss  anrOMUuHus.
Anromocunuxameoi.

Meramibl IB-VIIB-rpynn (menb, nmHK, xpom, maprasern). OcoOeHHOCTH
cTpoeHus aroMoB. OOmue Quanyueckue U XUMUueckue cpoiicTBa. [lomydenue u
npuMeHeHne. OKCUAbl U TUIPOKCUJIBI TUX METAJIJIOB, 3aBUCUMOCTh UX CBOMCTB OT
CTEIIEHU OKHUCIICHUS 3JieMeHTa. Baxnenmme comu. OKHUCIUTEIbHBIE CBOWCTBA
COJIE XpoMa M MapraHila B BBICIIEH CTENEHH OKUcIeHus. KomniexcHvie
COeOUHEHUsI XPOMA.

O6mas xapakrtepuctuka 3yeMeHToB |V A-rpynmbsl. CBOMCTBa, MOJydYeHHUE U
npuMeHeHue yrisl. CuHTe3-Ta3 KaKk OCHOBA COBPEMEHHOW IPOMBIIIJIEHHOCTH.
AKTUBUPOBAHHBIM  yrojib Kak ajacopOeHT. Hanocmpyxkmypwi. Muposbie
docmudiceHust 8 001acmu Cco30aHUs. HAHOMAamepuanos. INeKmMpPOHHOEe CMPOeHUe
Monekynvl  yeapwozco 2aza. llonyuenue u  npumeHnenue y2apHo2o — 2aszd.
buonornyeckoe peiictBue yrapHoro rasza. KapOuubl Kanmblius, aJllOMUHUS U
xene3a. KapOonatel u rumpokapOoHaThl. Kpyeosopom yenepooa 6 wcueou u
Hedcusol npupode. KadecTBeHHass peakuusi Ha KapOoHAT-MOH. DU3MYECKHUE U
XUMHUYecKkue cBoiicTBa kpemHus. Cuwimanbl U cumdnuasl. Oxkcun kpemuus (IV).
KpeMHueBble KHACIOTHI U MX CONU. CUIMKATHBIE MHUHEpPAJIbl — OCHOBAa 3€MHOM
KOPBI.

O6mras xapakrepuctuka 35eMeHToB VA-rpynmbel. Hutpunel. KauecTBennas
peakius Ha MOH aMMOHMS. A30THas KHUCJIOTa KaK OKHUCIUTEeNb. Hutparsl, ux
bu3nueckue M XWMHUYECKHE CBOWCTBa, NMpuMeHeHue. CBOWCTBA, TMONyYCHUE H
npumeHenue ¢ochopa. Dochun. dDochopasie u moaudochopHbIE KHCIOTHI.

buonorudeckas posib dhocdatos.



Obmass xapakrepuctuka 3ieMeHTOB VIA-rpynmei. 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 peakUuMM Ha TaIOTeHUI-HOHBL. Kucinopoaconepsxamme
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

Hay4unble MeTo/bl MO3HAHUS B XUMUU. VICTOUHMKN XUMUYecKol mHbOpMa-
nuu. [louck undopmanuu 1Mo Ha3BaHUAM, UJCHTUPUKATOPAM, CTPYKTYPHBIM (Pop-
MynaM. XUMHUYECKUN aHAIN3, CUHTE3, MOJAECIUPOBAHUE XUMHUUECKUX MPOLIECCOB U
SBJICHUM KaK METOJIbl HAay4YHOTO TMO3HaHusl. Mamemamuueckoe MoOenuposaHue
NPOCMPAHCMBEHHO20 CMPOEHUsT MOJIeKYl opeaHudeckux geujecms. Cospemennvie
Qusuro-xumuuecxkue memoobl YCMAHOBIEHUSL COCINABA U CIMPYKMYPbl 8eUeCma.

Xumusi ¥ 310poBbe. JlekapcTBa, hepMEHThI, BUTAMUHBI, TOPMOHBI, MUHE-
pasnbHbIe BOJIbI. [Ipo6iieMbl, CBsI3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX TIpernapa-
TOB. BpenHbie nMpUBBIUKK U (DAKTOPHI, pa3pylIaroiiue 30poBbe (KypeHue, yrnoT-
pebienue ankorofis, Hapkomanusi). PanronanbHoe nutanue. [luieBsie 100aBKH.
OCHOBBI NUIIEBOM XUMHH.

Xumus B Meauimae. Pa3paboTtka gexkapcTB. XUMUUYECKUE CEHCOPBI.

XuMusl B TOBCEIHEBHOM KM3HU. MOIOIME W YUCTSIIIME CpeacTBa. Pernen-
JICHTBI, UHCEKTUIU L. CpecTBa JTUYHON TUTHEHBI U KocMeTuku. [IpaBuna 6e30-
nacHou paboOThl C €IKUMU, TOPIOYUMU U TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMU

OBITOBOM XUMUH.



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,
cepHoOil kucnotel). IIpoMmeinienHas opranudeckas Xxumus. Colpbe 17151 OpraHuye-
CKOM mpomblnuieHHOCTU. [IpobieMa oTx010B U 0O0YHBIX NpoaykToB. Hanbonee
KPYITHOTOHHAXHBIE MPOU3BOJCTBA OPTaHUYECKUX COCIMHEHUN. UepHas u LBeTHas
MeTtauryprus. CTEKII0 U CUIIMKATHAs IPOMBIIIIIEHHOCTb.

Xumus u dHepreTuka. [IpupoaHeie nCTOUHUKH yriaeBogoponoB. [Ipuponssii
Y TIONYTHBIN He(TAHOM ra3bl, UX COCTaB M Hcnojab3oBaHue. CoctaB HE(THU U €€ Te-
pepabotka. Hedrenpoaykrsl. OkraHoBoe unciio OeH3uHa. OxpaHa OKpYXKarouiei
cpelbl Ipu HeTenepepaboTKe U TPAHCHOPTUPOBKE HE(PTENPOAYKTOB. AJIbTEpHA-
TUBHBIE UCTOYHHUKHU SHEPTUU.

Xumusi B crpoutensctBe. Llement. beron. Ilogbop onTuManbHBIX CTPOH-
TEJIbHBIX MAaTEPUAJIOB B IPAKTUYECKON AEATEIIBHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHsI. XUMUYECKOE 3arpsi3HCHUE OKPYKAIOWIEH CPEIbl U €T0
nocnencteus. Oxpana rugpocdepsl, MOUBbl, aTMOChepbl, GIOPHl U (hayHbl OT XH-

MHUYCCKOI'O 3arpsA3HCHUA.

Tunsl pacyeTHbIX 3a1a4:

Haxoxnenue monekynasipHOM (HOpMyJbI OPTaHUYECKOTO BEIIECTBA IO €ro
MJIOTHOCTH U MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIMX B €r0 COCTaB, UJIU MO MPO-
JIYKTaM CTOpaHUs.

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

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

PacueTrsr MmaccoBoi wi 00BEMHOM 0N BBIXO/a TPOIYKTA PEAKIIMHA OT TE€O-
peTUYECKH BO3MOXKHOTO.

Pacuets! TemnoBoro 3¢ dexra peakiuu.

PacueTsl 00bEMHBIX OTHOIIICHUI Ia30B IIPpHU XUMHUYCCKHX PCAKIUAX.



Pacuetsr maccel (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKITUH, ECITH
OJIHO W3 BEUIECTB JIAaHO B BHUJE PacTBOpa C OMPEACICHHOW MAaCCOBOW JOJIEN pac-

TBOPCHHOI'O BCHICCTBA.

IIpumepHbIe TEMBbI NPAKTHYECKUX PadoT (HA BLIOOP yuuTeJIs):

KauecTBeHHOE ompeneneHue yriaepoaa, BOJIOPOIa U XJI0pa B OPraHUUYECKHUX
BEIIECTBAX.

KoHcTpyrpoBaHue mapocTepKHEBBIX MOJAENEN MOJEKYJ OPraHMYECKUX Be-
IIECTB.

Pacrnio3znaBanue miactMacc U BOJOKOH.

[Tomy4yeHne UCKYCCTBEHHOTO LIEJIKA.

Pemenne skcnepMMEHTANBHBIX 33/1a4 HA TOJYYEHHE OPraHWYECKHUX BeE-
LIECTB.

Pemenne sxcniepuMeHTaNbHBIX 3a7a4 Ha PACIO3HABAaHUE OPraHUYECKUX Be-
IIECTB.

Nnentuduxarus HeOpraHUYECKUX COCTUHECHUM.

[Tonyuenue, coOupanue u pacrno3HaBaHUE ra30B.

Pemenune sxcniepuMeHTanbHbIX 3a/1a4 0 TeMe «MeTauibb.

Pemenune sxcniepuMenTanbpHbIX 3a1a4 o TeMe « Hemeraiuisny.

Pemenune skcriepuMeHTANIBHBIX 3a7a4 1Mo TeMe «I eHeTndeckas CBA3b MEKIY
KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Pemenue skcriepuMeHTANIBHBIX 3a4a4 1Mo TeMe «I eHeThuecKasi CBsA3b MEXKIY
KJIACCAMH OPTaHUYECKUX COCAUHECHUIN.

[Tomy4yeHue 3TuIEHa U U3yYEHHUE ET0 CBOMCTB.

[Tosrydyenne ykCyCHOM KHUCJIOThI U U3YYEHUE €€ CBOMCTB.

I'maponus xupos.

N3roTosienne Mpljaa pyqHON pabOTHI.

XUMHSA KOCMETUYECKUX CPECTB.

HccnenoBanue CBOMCTB OEITKOB.

OCHOBBI IMUIIIEBOA XUMHUH.



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.

UccnenoBanue BIMSHMS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKiuu.

OrnpeneneHue KOHUEHTPALUU PAcTBOpa aCKOPOMHOBOW KHUCIOTHI METOJO0M

THUTPOBAHHUA.



