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PaGouass mporpamma ydeOHOro mpeamera «Xumus» (mamee IIporpamma) paspabortana Ha
OCHOBe (heZiepaibHOr0 TOCYJApPCTBEHHOTO O00pa3oBaTeNbHOIO CTaHAApTa OCHOBHOTO — OOIIEro
obpazoBanus (maee — DIOC OOO) um ¢ yderoM TpeOOBAHUM NPUMEPHOM OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUsI.

[Iporpamma JaHHOTO Kypca IO CPAaBHEHHIO C MTPOTPaMMOI OCHOBHOM IIKOJIBI MPEAIoJiaracT
Oomee TriyOOKOE W3y4yeHHME 3aKOHOMEPHOCTEH MpOTeKaHWs OOMEHHBIX W  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil B BOJIHBIX pAcTBOPaX, PAaCCMOTPEHUE OOBSACHSIONIMX WX TEOPHI
(3MEKTPOTUTHYECKON TUCCOLMAIMK M Jp.), a TaKXKEe IEMOHCTpAIlMM HAYyYHOTO W IMPaKTUYECKOTO
3Ha4YCHUs TPUOOPEeTEHHBIX 3HaHUH. [IpHuKIIaHOI acieKT XuMuH, €€ POoJb B )KHU3HH YeJIOBeKa Hanboee
MIOJIHO OTPAYKEHBI B 3aKIFOUUTEIHHON YacTH Kypca.

IIVIAHUPYEMBIE PE3YJIBTATBI YYEBHOI'O TIPEJMETA «XUMMS»

B pesyabrare m3ydeHusi y4eOHOro mpeaMera «XHMHSD> Ha YPOBHe CpeiHero o01ero
0o0pa3oBaHuMA:
BbinyckHuk Ha 0230BOM YPOBHE HAYUMTCSH:

pacKpbIBaTh Ha MpUMepax poJib XUMHUU B (POPMUPOBAHHM COBPEMEHHOW HAyYHOW KapTUHBI MHpa U
B [IPAKTUYECKOMN JESITEIbHOCTH YEJIOBEKA;

J€MOHCTPUPOBATh Ha IMpPHUMEPAaxX B3aUMOCBS3b MEXIY XUMHEH W JPYTMMH €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha PUMeEpax MOJI0KEHUS TEOPUU XUMUYECKOro ctpoeHust A.M. byrneposa;

noHumarb (usndeckuil cmpicn llepuonnueckoro 3akona /.M. MeHneneeBa m Ha €ro OCHOBE
OOBSICHATh 3aBUCHUMOCTb CBOWCTB XHMHYECKUX 3JIEMEHTOB M OOpa30BaHHBIX HMH BELIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;

OOBSICHATh PUYMHBI MHOTO0Opa3us BEILECTB Ha OCHOBE OOLIMX MpEeJCTaBiIeHUN 00 MX COCTaBe U
CTPOCHUH;

IPUMEHSATH MPaBUJIa CUCTEMATHUECKOW MEXyHApOJHOH HOMEHKJIATYpPhl KaK CPEJCTBA pa3aIMyueHHs
u I/IIIGHTI/I(l)I/IKaIII/II/I BCIHICCTB 110 UX COCTAaBY U CTPOCHUIO,

COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (OPMYJIbI OpPraHMYECKHX BEIIECTB KaK HOCHTEIEH
nH(pOpMAaLIUK O CTPOEHUM BEIECTBA, €r0 CBOMCTBAX M IMPUHAJUIEKHOCTU K ONpPEAEICHHOMY Kiaccy
COCJIMHEHMH;

XapaKTepu30BaTh OPraHUYECKUE BEIIECTBA [0 COCTaBY, CTPOEHHUIO U CBOMCTBaM, YCTaHABJIMBAThH
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;

MIPUBOJUTH IIPUMEPBI XUMUYECKUX PEAKIMM, PAaCKPBIBAIOIIMX XapaKTEpPHbIE CBOMCTBA THUITMYHBIX
IIPEJCTaBUTENIEH KJIAcCOB OPraHMYECKHMX BELIECTB C LENbI0 HUX HJIECHTHU(PUKALUU U OObICHEHHS
o0acTy MPUMEHEHNUS;

IIPOrHO3UPOBaTh BO3MOXKHOCTb IIPOTEKAaHUs XMMHUYECKHUX pEaKkLMid Ha OCHOBE 3HAHMM O THIIAX
XMMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOW CIIOCOOHOCTH;

UCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOEHUHM M XUMHMUYECKHX CBOMCTBaxX BEIIECTB /s 0€30IacHOro
IMPUMCHCHUS B Hp&KTH‘IGCKOfI JACATCIIBHOCTH,

NPUBOANTH MPUMEpPHl TMPAKTUYECKOTO MCIOJIB30BAaHUS TPOJYKTOB MepepadoTKU HepTH WU
IIPpUPOAHOro rasza, BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/Iﬁ (HOJ'II/IBTI/IJ'IeHa, CHUHTCTUYCCKOIO Kay4dykKa,
alleTaTHOTO BOJIOKHA);

IMPOBOAUTE OIIBITHI IO PACIIO3HABAHWIO OPraHUYCCKHX BEIICCTB: TIIMICPHHA, YKCYCHOﬁ KHCJIIOTHI,
HeMpeAebHbIX JKUPOB, TJIOKO3bl, Kpaxmaja, OEJIKOB — B COCTaBe IHUIIEBBIX MPOJAYKTOB H
KOCMETHYCCKUX CPEACTB,

BJaJeTh NpaBUJIaMU M TpueMamMu Oe3omacHOil paboThl C XHUMHYECKHMMM BEIIECTBAMHU U
71a0b0paTOpHBIM 000PYI0BAaHUEM;

YCTaHABIMBaTh 3aBUCUMOCTb CKOPOCTHM XHUMHYECKOW pEAaKIMM U CMELIEHUS XHUMHUYECKOTO
PaBHOBECHUA OT PA3JIMYHBIX q)aKTOPOB C HCJIBI0 ONMPEACTICHUSA OINTHMAJIBHBIX yCHOBI/Iﬁ IMPOTCKAaHUA
XUMHUYECKHUX IIPOLIECCOB;

MPUBOJUTH IPUMEPHI THIPOIN3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKa;



MPUBOJIUTH TPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B IPUPO/JIE, TPOU3BOICTBEHHBIX
npolieccax U KU3HEAESITeIbHOCTU OPTaHU3MOB;

MPUBOJIUTh TPUMEPHl XUMHUYECKHUX pPEaKIHi, pacKpbIBAIOIIUX OO0IIMe XHMHYECKHE CBOICTBa
MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILIIOB;

MIPOBOANUTh pacueThl Ha HAXOXKJIEHHE MOJICKYISPHON (QOpMYJbl YIIeBOAOpOAa MO MPOIYKTaM
CropaHusi M MO €ro OTHOCUTEIbHOM IJIOTHOCTH M MAacCOBBIM JIOJSIM DJIEMEHTOB, BXOJAIIUX B €ro
COCTaB;

BIIQJICTh MPABWJIAMU OE30MACHOTO OOpPAIEHUS C CIKUMH, TOPIOYMMH U TOKCHYHBIMH BEIIESCTBAMH,
cpeacTBaMu ObITOBOM XUMUU;

OCYIIECTBIISThH MOUCK XUMUYECKONH MH(OpMAIMK TI0 Ha3BaHUSAM, UICHTH(PHKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEUIECTB;

KPUTUYECKH OIICHWBATh M HWHTEPIPETUPOBATH XUMUYECKYH) HWH(MOPMAIMIO, COACPKAIIYIOCS B
COOOIIEHUSAX CPEeICTB MaccoBOi uH(opmaluu, pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThIX C
TOYKH 3PCHHSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJSX BBISBICHHUS ONIMOOYHBIX CYXKICHUU U
(dbopMupoBaHUs COOCTBEHHOM MO3UIINY;

NPEACTABIATh TYyTU PEHICHUS TJIOOAIBHBIX MPOOJIEM, CTOSIIMX IEpe]] YeIOBEYECTBOM:
HKOJIOTHYECKUX, SHEPTeTUUECKHX, ChIPhEBBIX, U POJIb XUMUHU B PELLICHUU 3TUX MPOOIEM.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCHA:

ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U I80JIOYUI0 OPSAHUYECKOU XUMUU KAK HAYKU Ha
PA3TUYHBIX UCOPUYECKUX DIMANAX ee Pa36Umusl;

UCNoIbL308aMb  Memoobl  HAYYHO20 NO3HAHUS NPU  BbINOJHEHUU NPOeKmo8 U  YuyebHO-
UCCIe008amenbCKux 3a0ay no  U3YYeHUlo  C8OUCMS, CHnocoO08 NONYYeHUs U PAcno3HABAHUs.
OpP2aHUYEeCKUX 8eecms;

00bACHAMb NPUPOOY U CHOCOObL 00PA308aHUSL XUMUUECKOU C8A3U. KOBAIEHMHOU (NOJSPHOLU,
HENONAPHOU), UOHHOU, MeMAIIU4eckol, B6000POOHOU — C UYelblo ONpeodeleHUss XUMUYECKOU
AKMUBHOCMU 8eU4ECm8;

VCMAHABIUBAMNb 2eHEMUUECKYIO C853b MeHCOY KIACCAMU OP2AHUYeCKUX eeujecms 0l 000CHOBAHUSL
NPUHYUNUATLHOU  B803MONCHOCMU NOJLYYEHU Op2AHUYeCKUX COeOUHEeHUl 3a0aHH020 CcOCmaea u
CmpoeHus.;

VCMAHABIUBAMb 83AUMOCEA3U MeHCOY hakmamu u meopuel, NPUYUHOU U Cle0CmeUeM npu aHaiuse
npoOIeMHbIX cumyayull U 060CHOBAHUU NPUHUMAECMBIX PeUleHUll HA 0CHO8e XUMUYEeCKUX 3HAHUIL.

BoinyckHUK HA yriry0JIeHHOM YPOBHE HAYYUTCS:

pacKkpbIBaTh Ha MpPUMeEpaxX pPojib XUMHUH B (POPMUPOBAHUU COBPEMEHHON HAYYHON KapTHHBI MUpa U
B MIPAKTUYECKON JESITEIIbHOCTH 4YEJIOBEKA, B3AMMOCBSI3b MEXKIY XMUMHEH U APYTMMH €CTeCTBEHHBIMU
HayKaMu;

WJUTFOCTPUPOBATH HA MPUMEPAX CTAHOBJICHHE U SBOJIOINMIO OPTraHUYECKON XMMHH KaK HayKu Ha
Pa3IMYHBIX UCTOPUYECKUX 3TAIAX €€ PA3BUTHUS,

YCTaHABIIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBA3M MEXKIY CTPOCHHEM aTOMOB XUMHYECKHUX
3JIEMEHTOB U NEPUOJUYECKUM H3MEHEHUEM CBONCTB XMMHUYECKUX 3JEMEHTOB U UX COEIMHEHUI B
COOTBETCTBHUH C TMOJIOKCHUEM XUMHYECKUX DJIEMEHTOB B IMEPUOANYECKON CUCTEME;

aHAJIM3UPOBATh COCTAB, CTPOEHUE M CBOMCTBA BEUIECTB, MNPUMEHSS IOJIOKEHUS OCHOBHBIX
XUMHUYECKHAX TEOPHI: XUMUYECKOTO CTPOCHUS OpraHndeckux coeanHeHnii A.M. byrnepoBa, ctpoeHns
aToMa, XUMHYECKOU CBSI3H, DJIEKTPOIUTHUYECKON AMCCOLMALIMKM KUCIOT U OCHOBAHMI; yCTaHABIMBAThH
MIPUINHHO-CIIEACTBEHHBIE CBSI3M MEXKTy CBOMCTBAMHU BEIIIECTBA M €T0 COCTABOM U CTPOCHHEM;

MIPUMEHATH MPABUJIA CUCTEMATUYECKON MEXIYHAPOIHOM HOMEHKIIATYPhI KaK CPEACTBA pa3InyeHUs
Y UIEeHTU(UKAIIIN BEIIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBJISITh MOJIEKYNISPHBIE U CTPYKTYPHBIE (OPMYIIBI HEOPTAaHUYECKUX U OPTaHMYECKHUX BEIICCTB
KaKk HOCHUTEJNeW WH(POpMalUM O CTPOSHHUU BEIIECTBA, €r0 CBOMCTBAX M MPHUHAUICKHOCTH K
ONpeIeICHHOMY KJIACCY COeTMHEHU;

OOBSACHIATH TIPUPOY M CIOCOOBI 00pa30BaHUS XUMHUUYECKOW CBSI3M: KOBAJEHTHOHN (ITOJISIPHOM,
HETOJISIPHOM), HMOHHOM, METaJNIMYECKOM, BOJOPOAHOM — C ILENbI0 ONpEAeNICEHUs XUMHYECKOU
AKTUBHOCTH BEIIECTB;



XapaKkTepu30BaTh (PHU3MUYECKHE CBOMCTBA HEOPraHMYECKMX M OpraHMYecKHX BEIIECTB U
YCTaHABIIMBATh 3aBUCHMOCTh (DU3MUYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTALITMYECKON PEIIETKH;

XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XHUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COCUHECHHIA, BBICIIUX OKCHJIOB M TUAPOKCHIOB;

MIPUBOJIUTH MPUMEPHl XUMUYECKUX PEaKIUi, paCKPBIBAIOIINX XapaKTepHbIE XMMHUUECKHE CBOICTBa
HEOPTaHMYECKUX W OPTaHWYECKUX BEIICCTB M3YYCHHBIX KJIACCOB C IENBI0 MX WIACHTU(UKAIMUA U
00BsCHEHHS 00J1aCTH IPUMECHEHUS;

ONpEACNATh MEXaHW3M PEAKIMH B 3aBUCHMOCTH OT YCJIOBUW TIPOBEACHHS PEAKIUU H
MIPOTrHO3UPOBATh BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX PEaKlUii Ha OCHOBE THIAa XUMUYECKOU CBSI3U
Y aKTUBHOCTH PEareHTOB;

yCTaHABIMBATh 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OpraHMYEeCKUX COSTUHEHHI OT XapakTepa
B3aMIMHOT'O BIIUSTHUSI aTOMOB B MOJICKYJIAX C I[EIbI0 IPOTHO3UPOBAHUS POTYKTOB PEAKIINU;

yCTaHABIMBaTh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIMH W CMELIEHUS XHUMHUYECKOTO
paBHOBECHsI OT PA3IMYHBIX (PAKTOPOB C IICNBIO OMPEACICHUS ONTUMAIBHBIX YCIOBHA MPOTEKAHUS
XUMHUYECKHUX IPOIECCOB;

YCTaHABIIMBATh TEHETUYCCKYIO CBSI3b MEXK/Y KJacCaMH HEOPTAaHHYECKUX M OPTAaHHYECKUX BEIIECTB
Uis 00OCHOBaHUS MPHUHIMIIUAILHOW BO3MOXKHOCTU TOJTYYEHHS HEOPTaHWYECKUX M OPraHMYECKUX
COCITMHEHUH 3aJaHHOTO COCTaBa M CTPOCHHS,

MoAOUpaTh PeareHThl, YCIOBUS M ONPENENSITh MPOAYKTHI PEaKIui, MO3BOJSIONINX pPEaTn30BaTh
nabopaTopHbIE W MPOMBIIIICHHBIE CIIOCOOBI  TOJMYYCHHS BaXKHEHINIMX HEOPTAaHHYECKUX U
OpPraHUYECKUX BEIIECTB;

OTIPE/CIISATH XapaKTep CPebl B pe3yIbTaTe THAPOIIN3a HEOPraHMIECKUX U OPTaHUICCKUX BEIIECTB U
MPUBOJUTh TPHUMEPHl THAPOJIN3Aa BEIIECTB B IOBCEJIHEBHON KH3HU YEJIOBEKa, OHMOJIOTMYECKUX
O0OMEHHBIX TIPOIECCaX U MPOMBIIUICHHOCTH;

MIPUBOJIUTH IPUMEPHI OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B IPUPOJIE, TPOU3BOICTBEHHBIX
IpoIeccax M KHU3HEACITSILHOCTA OPTraHN3MOB;

00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHUE HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB U MX
peaknuii B IPOMBIIUICHHOCTH U OBITY;

BBITIONTHATh XUMUYECKUI OSKCIEPUMEHT IO PACMO3HABAHUIO M TOJYYCHHUIO HEOPTraHMYECKHX H
OpPraHWYECKUX BEIIECTB, OTHOCAIIUXCS K pPa3jMYHBIM KjaccaM COCJAMHCHHI, B COOTBETCTBHH C
MpaBWJIaMd M TpHeMaMHu Oe30macHOi paboThl ¢ XMUMHYECKMMH BEIIECTBAMU U JaOOPaTOPHBIM
o0opyI0BaHUEM;

MPOBOANTHh pacueThl Ha OCHOBE XMMHUYECKUX (OpPMYT W YypaBHEHHI peakiuil: HaXOXICHHE
MOJICKYJISIDHOH  (pOPMYJIBI OPTaHWMYECKOTO BEIIECTBA 1O €ro IUIOTHOCTH M MAaCCOBBIM JIOJISM
AJIEMEHTOB, BXOJIAIINX B €0 COCTaB, UM IO MPOAYKTaM CTOPaHHUS; PacyeThl MacCOBOM 10U (Macchl)
XUMHYECKOTO COSAMHCHHSI B CMECH; pacdeTbl Macchl (00BbeMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB
peaxiuu, ecid OJHO W3 BELIECTB JaHO B M30BITKE (MMEeT MPHUMECH); pacdeThl MacCOBOM WU
00BEMHOW IO BBIXOAA MPOJYKTa PEAKIMH OT TEOPETHYECKH BO3MOXHOTO; PaCYeThl TEILIOBOTO
s dekTa peakuuu; pacdyeTbl OOBEMHBIX OTHOIICHHWN Ta30B MPH XUMHYECKUX DPEAKIIHUIX; pPacdeThl
Macchl (00beMa, KOJMYECTBAa BEIIECTBA) MPOAYKTA PEaKIUM, €CJIM OJIHO W3 BEIIECTB JAaHO B BHJIEC
pacTBopa ¢ OIpeeIeHHON MaccoBOil 10Jiel paCTBOPEHHOTO BEIIECTBA;

WCIIOJIb30BaTh METOJBl HAYYHOTO TIO3HAHWS: aHaIW3, CHHTE3, MOJCIUPOBAHUE XHMHYECKUX
MIPOLIECCOB M SIBICHUM — MPHU PEIICHUH Yy4eOHO-UCCIENOBATENbCKUX 3a/lad M0 M3yYEHUIO CBOMCTB,
CIIO0CO0O0B TIOJTYUEHUS U PACIiO3HABAHUS OPTAHHUECKUX BEIIECTB;

BIIQ/IETh MPaBHJIaMU OE30MMaCHOTO OOpAIEHUS C €AKUMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM XMMHUH;

OCYIIECTBISThH MOUCK XUMUYECKONH MH(OpMAIINK TI0 Ha3BaHUSAM, UACHTH(PHKATOPAM, CTPYKTYPHBIM
(dhopmynaM BeIecTs;

KPUTUYECKH OIICHHBATh M HWHTEPIPETUPOBATh XUMUYECKYI0 HWH(MOPMAIIMIO, COICpPXKAIIYIOCS B
COOOIIIEHUAX CPEJICTB MaccOBOM MH(oOpMaIuu, pecypcax MHTepHETa, HAYIHO-TIOMYJIIPHBIX CTAThSX C
TOYKH 3PEHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IESIX BBISIBICHHUS OLUIMOOYHBIX CYXKICHUU U
(dhopMupoOBaHHS COOCTBEHHOH TMO3HIINM;



YCTaHABIMBATH B3aUMOCBSI3H MEXIy (hakTaMu W TCOpUEH, MPUYUHON U CIACICTBUEM MPH aHAIN3E
MPOOJICMHBIX CUTYaIlMid U 000CHOBAaHUH MPHUHUMACMbIX PEIICHUI HAa OCHOBE XUMHUYCCKUX 3HAHUM;

OpPEACTaBIATh IMYTH PEHICHUS TJI00aJIbHBIX TMPOOJIEM, CTOSIIMX TEPel YeIOBEYECTBOM, WU
MEPCICKTUBHBIX HAMPABICHUH PA3BUTUS XUMHYECKHUX TEXHOJOTH, B TOM YHCIIC TEXHOJIOTHIA
COBPEMEHHBIX MAaTEPUAIIOB C Pa3IUYHON ()YHKIIMOHATBLHOCTHIO, BO30OHOBIIIEMBIX HCTOYHUKOB ChIPbS,
nepepabOTKU U YTHIIM3AI[UH POMBIIIUICHHBIX U OBITOBBIX OTXOJIOB.

BbINyCKHUK HA YIJIy0JEHHOM YPOBHE MOJYYHT BO3MOKHOCTbh HAYYHThCS

popmynuposams yenv UCcie008aHUsl, BblOBUSAMDb U NPOGEPAMb IKCHEPUMEHMAILHO 2UNOME3bL O
XUMUYECKUX CBOUCMBAX 8eUecms HA OCHO8e UX COCMABA U CMPOEHUs, UX CNOCOOHOCIU 6CMYNams 6
XumuuecKue peakyuu, o Xapakmepe u npoOyKmax paziuihslX XUMU4eckux peakyutl;

CamoCmosimenbHO NIAHUPOBANMb U NPOBOOUMb XUMUUECKUE IKCREPUMEHMbL C COONOOEHUEeM NPABUL
bezonacrholl pabomsl ¢ ewgecmeamu u 1a60PAMoOPHLIM 000PYO08aAHUEM,

UHmMepnpemuposams OAHHble O COCMABe U CMPOCHUU Beujecms, NOJYYEHHbIE C HOMOUBIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOD08,

ONUCHIBAMb COCMOSIHUE DNIEKMPOHA 6 AMOME HA OCHOBE COBPEMEHHBIX KE8AHMOBO-MEXAHUYECKUX
npeocmagieHuti 0 CmpoeHuu amoma O OObICHEeHUs pPe3yabmamos CHeKmpAibHO20 aHAIU3A
seujecms;

Xapakxmepuzoeams Poib A30MOCOOEPACAUUX  2eMEPOYUKTULECKUX COCOUHEHUL U HYKICUHOBbIX
KUCIOM KAK BANCHEUUUX OUOLOUYECKU AKMUBHBIX 6ELYECE;

NPOCHO3UPOBAMb  BOZMOICHOCL  NPOMEKAHUSL  OKUCTUMENbHO-80CCIAHOBUMENbHBIX  PEaKYUil,
JLeACAUUX 8 OCHOBE NPUPOOHBIX U NPOUZBOOCEEHHBIX NPOYECCOS.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

B cucreme ecrecTBEeHHO-HaydHOTO OOpa30BaHUS XUMHUS KaK Y4eOHBIA MpeaMeT 3aHUMAaeT
B2)XHOE MECTO B IMO3HAHUH 3aKOHOB MPHUPO/IbI, (HOPMUPOBAHUH HAYYHOW KapTHHBI MUPA, XUMHYECKON
IPaMOTHOCTH, HEOOXOJWMOU JIsl MOBCEAHEBHOW >KM3HH, HAaBBIKOB 3[JOPOBOTO U OE30MACHOTO IS
YeloBeKa M OKPYKAIOWIEH ero cpenbl oOpa3a KHM3HHM, a TaKK€ B BOCHHTAHUHM JKOJIOTMYECKON
KyJIBbTYphl, (POPMUPOBAHMM COOCTBEHHOM MNO3MLMU MO OTHOIICHUIO K XUMHUYECKOW HH(pOpMaIuH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

VYcnemHocTh n3ydeHusl yueOHOro npeaMeTa CBsi3aHa C OBJIAJCHHMEM OCHOBHBIMM MOHSATHAMHU
XMMHWH, HAYIHBIMU (aKTaMH, 3aKOHAMHU, TEOPUSMH, TPAMEHEHHEM MOJTYYCHHBIX 3HAHUN TIPU PEIICHUN
MPAKTUYECKHX 3a/1a4.

B coorBerctBun ¢ ®I'OC COO xumus MOXKET HU3y4yaThCsi Ha 0a30BOM U yriyOJIeHHOM
YPOBHSIX.

N3yuenne xumuu Ha 6a30BOM ypOBHE OPUEHTHUPOBAHO Ha oOecrieueHne ooIeo0pa3oBaTeaIbHOM
1 OOILEKyIbTYPHOH MOATOTOBKHU BBITYCKHUKOB.

Conepxkanrie 6a30BOro Kypca Mo3BOJISIET PACKPHITH BEIYIIME HICU U OTIAEIbHBIC MOJOKEHMUS,
Ba)XHbIE B TIO3HABATEIbLHOM U MHPOBO33PEHYECKOM OTHOLIEHUH: 3aBHCHMOCTh CBOWMCTB BELIECTB OT
COCTaBa W CTPOCHHS;, OOYCIOBICHHOCTh NPUMEHEHHUS BEIIECTB MX CBOWCTBAMH; MaTepHaIbHOE
€IMHCTBO HEOPTaHMYECKUX U OPraHUYECKHUX BEIECTB; BO3PACTAIONIAs POJIb XUMHUHU B CO3/1aHUU HOBBIX
JIEKapCTB ¥ MAaTEPHAIIOB, B YKOHOMHH CBIPhsI, OXPaHE OKPYKAFOIIEH CpPeIIbl.

N3yueHre XuMUM Ha YTri1yOJIEHHOM YpOBHE IpEIoJaraeT MoJHOe OCBOEHHE 6a30BOT0 Kypca U
BKJTIOYAET pacIIpEeHNE TIPEMETHBIX PE3yIbTATOB U COJIEPIKAHHS, OPHCHTUPOBAHHOE Ha TIOJITOTOBKY K
nocjenyomeMy MnpodeccuoHalbHOMY O0pa30BaHHIO; pa3BUTHE HWHAWBUAYAJIBHBIX CIIOCOOHOCTEH
oOyuaronuxcsi mytem Oosiee TJIyOOKOTro, 4eM 3TO IpeaycMaTpuBaeTcsi 0a30BbIM KYpCOM, OCBOEHUS
OCHOB HayK, CHCTEMAaTHYECKUX 3HAHUH; yMEHHE IMPHUMEHATh IOJIyYCHHbIE 3HAHUS Ui pEIICHUs
MPAaKTHYECKUX H y4eOHO-HCCIIEOBATENILCKAX 3aJad B HM3MEHEHHOW, HECTaHIAPTHOW CHUTYallHH;
YMEHHUE CUCTEMaTU3HpPOBaTh U 000011aTh MONTyuYeHHbIE 3HaHUs. V3ydeHue nmpeamera Ha yriryoJIeHHOM
YpOBHE TO3BOJSET CHOPMHUPOBATH y OOYYAIOMIUXCS YMEHHE aHAIM3HpPOBATh, MPOTHO3UPOBATH MU
OLIEHUBATh C IMO3UIMM SKOJIOTUYECKON 0e30IacHOCTH MOCIEICTBUS ObITOBOW M MPOU3BOACTBEHHOMN
NesITeTbHOCTH YeJIOBEKa, CBSI3aHHOH C MOJTydeHHEM, IPUMEHEHUEM U TIepepabO0TKO BEIIECTB.



Nzyuenne mnpeamera «Xumus» B 4acTd (OPMHUPOBAHUSA Yy OOydaromUXcs Hay4dHOTO
MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METOJIOB MO3HAHMUSA, a TAK)KE MPAKTUYECKOTO MPUMEHEHUS
Hay4YHbIX 3HAHUM OCHOBAaHO HAa MEXIIPEIMETHBIX CBS3SAX C INpeIMeTaMu OO0JIacTe eCTECTBEHHBIX,
MaTEMaTUYECKUX U TYMaHUTAPHBIX HayK.

KypcuBoM B yueOHONH mporpamMMe BbIIEIEHBI 3JEMEHThl COJIEp)KaHMs, OTHOCSILUECS K
pe3yabTaTtaM, KOTOPHIM 00YYarOIIUECs «IIOIy4aT BO3MOXXKHOCTb HAYUHTHCS.

IIporpaMMa y4nTBIBA€T BO3MOKHOCTb IIOJYYEHHS 3HAaHUN B TOM YHCIIE Y€pe3 NMPAKTUYECKYIO
NeSITeNbHOCTh. B mporpamMme COOEpXKHUTCA TNPUMEPHBIA IepeueHb MpakThuyeckux pabdot. Ilpum
COCTaBJIEHMM pabouell mporpaMMbl YUHUTENb BIIpaBe BbIOpATh U3 MEpeyHs paObOThl, KOTOPbIE CUMTAET
HaunboJee 1e1ecoo0pa3HbIMU, C YI€TOM HEOOXOIUMOCTH TOCTUKECHHUS IPEAMETHBIX PE3yIbTaTOB.

ba3oBrlil ypoBeHb

OCHOBBI OPraHMYeCcKO XUMHUM

IlosiBieHrne W pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. IIpenmer opraHMYecKod XHMHH.
MecTo 1 3HaYeHUE OPraHN4YEeCKO XUMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHUE KaK IOPSAOK COCIMHEHHMS aTOMOB B MOJIEKYJIE COIVIACHO UX
BAJIGHTHOCTU. OCHOBHBIE TOJOKEHUSI TEOPUU XMUMHYECKOTO CTPOEHUS OPraHUYECKHX COEAMHEHUI
A.M. bytnepoBa. YriaepoaHblii CKENET OPraHUYECKOW MOJEKYJbl. KpaTHOCTh XMMHYECKOW CBSI3HU.
3aBUCHMOCTbh CBOMCTB BELIECTB OT XUMUUYECKOI0 CTPOEHUs1 MOJIeKy. M3omepus u uzomepsl. [lonstue
0 ¢yHKOWOHANbHOW rTpymme. [IpuHIUMOBI  KIaccHDUKAMK  OPTaHWYCCKUX  COCAMHCHHIA.
Cucrematnyeckas MEXIyHapoJHas HOMEHKIATypa W TNPUHIOUNBL OOpa3oBaHMsl  HA3BaHUU
OPraHN4YeCKUX COCIUHECHUH.

Ankansl. Cmpoenue monekynvl memana. ['oMonornyeckuii psia  ankaHoB. ['omosoru.
Homenkiarypa. M3omepust yriaepoHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUs (PU3HUYECKUX CBOMCTB.
XuUMHYECKHE CBOMCTBAa (HAa NMpUMEpPE METaHa W 3TaHAa): PeaKIUH 3aMelleHus (TaJoreHUpOoBaHuE),
JIETUAPUPOBAHUA KaK CIIOCOOBI TOJYYCHHs BaXXHEWIIMX COCAMHEHUN B OPraHMYECKOM CHHTE3E.
l'openne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TEIUIA B MPOMBIIUICHHOCTH M OBITY.
Haxoxzenue B npuposie v IpUMEHEHUE alNKaHOB. [[onamue 0 YukioaiKkanax.

Anxensl. Cmpoenue monekynvt smuiena. 1'omonorudeckuil psin ankeHoB. Homenknatypa.
N3omepus yriepoaHOro CKejieTa M MOJIOKEHHS KPATHOW CBSI3U B MOJIEKyJEe. XMMHUYECKHUE CBOKCTBA
(Ha mpuMepe 3TWIIEHA): PEeaKIMM NPUCOETUHEHHUs (raJIoTeHUPOBAHUE, 2uodpuposanue, TUIpATalUs,
2UOpo2aIoeeHuposaHue) Kak crocod moiydeHus: (yHKIMOHAIBHBIX MPOU3BOJHBIX YTIIEBOJOPOIOB,
ropenus. [lonumepusanus 3TuneHa Kak OCHOBHOE HalpaBJIEHUE €ro UCMob30BaHus. [lonuaTunen kak
KPYIHOTOHHKHBIM IPOJYKT XMMHYECKOT0 IIPOn3BoACcTBa. [I[puMeHeHne sTuieHa.

Ankanuensl u kayuyku. [loHsTne 00 ankaaumeHax Kak YIJeBOJOpOAax C ABYMS JBOMHBIMH
cBsa3simu. [lomumepusanus nuBuHuia (OytanueHa-1,3) kak crnoco0 MOJY4YEHHS CHHTETHYECKOIO
Kayyyka. HarypanbHblii U CHHTETUYECKUN Kay4dyyku. Bynkanusauus kaydyka. Pesuna. IIpumenenue
Kay4yyKa U pE3UHBI.

Anxunel. Cmpoenue monexynvl ayemunena. I'omonornueckuil psan ankuHoB. HomeHkmnarypa.
N3omMepus yriepoaHOro CKejieTa M MOJIOKEHHS KPATHOW CBSI3U B MOJIEKyJE. XMMHUYECKHUE CBOKCTBA
(Ha mpuMepe aleTHIIeHa): peaklK NMPUCOSANHEHHs (TalIOTeHUPOBAaHUE, cuopuposanue, TUIpaTaIHs,
2UO0pP02ano2eHUposaHUe) Kak Crocod MoaydeHus MOJIUMEPOB U IPYTUX MOJIE3HBIX MPOoaAyKToB. ['opeHue
alleTWJIEHA KAaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM [UIsl CBapKM W PE3KH METAJUIOB.
[IpuMeHeHne anernieHa.

Apenbl. beH3011 Kak NpeAcTaBUTENb apOMaTHYECKUX YIJIEBOAOPONOB. CmpoeHue Mmonexynvl
Oenzona. XUMUYECKHE CBOMCTBA: peaklMM 3aMellleHus (raJoreHupoBaHHE) KaK CIOco0 MOJydeHHUs
XUMHAYECKHX CPEJCTB 3allUThl PAcTEHUH, NpUCOeAWHEHHs (THAPUPOBAHME) KaK J0Ka3aTeIbCTBO
HemnpeenbHOro Xxapakrepa 0enzona. Peakuus ropenus. [Ipumenenue 6enzona.

Crouptel. Knaccudukanus, HOMEHKIATypa, HW30MEpHUs CIOUPTOB. MeTaHON M 3TaHON Kak
MIPEICTaBUTENN MPeNEIbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOICTBA (Ha MpUMEpEe METaHOJIa
U 9TaHOJIa): B3aMMOJEHCTBHE C HATPHEM KaK CHOCOO0 YCTAaHOBJIEHUS HAJMYMS THUAPOKCOTPYIIIHI,
peakuus ¢ raJloreHOBOJIOPOAAMU KaK CIOCcO0 MOJIydYeHHUs] pacTBOpUTENEH, JeruapaTaius Kak crnocod



IIOJIy4eHUsl dTWIEeHA. Peakuus ropeHus: cnuprel Kak TOIMBO. [IpuMeHeHHMe MeTaHoJIa W dTaHOJja.
DU3NOIOTNYECKOE JEHCTBME METAaHOJAa M O3TaHOJAa HAa OpPraHU3M 4eJIOBEeKa. OTWIEHITIMKOIb U
ININLEPUH Kak INPEACTABUTEIM IPEIECIBbHBIX MHOIOATOMHBIX CIMpTOB. KadecTBeHHas peakuus Ha
MHOI'OaTOMHBIE CIIUPTHI U €€ IMPUMEHEHHUE Ul PACIIO3HABAHUS IVIMIIEPUHA B COCTABE KOCMETUYECKUX
cpencts. [IpakTnyeckoe NPUMEHEHUE STHIICHIVINKOIS U MIIALEPUHA.

@enon. Ctpoenue MoiieKynbl (eHona. BzaumHoe 6uusnue amomos 6 Mojexyne Genoia.
Xumuueckue ceolicmea. 63aumooeticmsue ¢ Hampuem, 2uopokcuoom wampus, opomom. Ilpumenenue
¢enona.

Anpnerunpl. Metananb (dopManbaerua) W dTaHATb (aleTalbIerui) Kak MpPeICTaBUTEIN
NpeJeNbHBIX albaeruaoB. KauecTBeHHbIE peakiuy Ha KapOOHWIBHYIO TPYIITY (peakius «cepeOpsiHoro
3epKasa», B3aumoneicTBue ¢ rujapokcuaoM menu (II) m ux npumeHeHue Ui OOHapyKeHUs
IIPEACIIBHBIX AJIbJAECTUI0B B IPOMBIIIJICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh anbAeruoB. [Ipumenenue
dbopmanpaeruia u aneTaabaeruia.

KapOoHOBBIE KHCIIOTBI. YKCYCHasi KHUCJIOTa KaK IMPEACTaBUTEIb MPEIEIIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOMCTBa (Ha HpUMEpe YKCYCHOH KHCIOTBI): peakUuuu C
METaJUIAMHM, OCHOBHBIMM OKCHJAMM, OCHOBAaHUSIMH M COJSIMH KaK IIOATBEPKICHHE CXOJCTBA C
HEOpraHMYecKuMH Kuciotamu. Peakuus srepudukanuu Kak crnoco0 MOITy4eHHUs CIOKHBIX 3(UpOB.
[Ipumenenue ykcycHoil kucnotsl. [IpencraBienre o BHICIINX KapOOHOBBIX KUCIIOTAX.

Crnoxuble 3¢upsl U xupbl. CiioxHble 3(UPbI KaK TPOAYKTHI B3aUMOJIEHCTBUSA KapOOHOBBIX
KHCIOT CcO crnupramu. llpuMeHeHHe CHOXHBIX OS(UPOB B TNHIIEBOH U  MapProMepHOU
IPOMBIIICHHOCTH. JKHMpBl Kak CIOXHbIE 3(QUpbl INIMLIEpPUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PacturenbHble M KUBOTHBIE JKHUPBI, X COCTaB. Pacno3HaBaHHE pacTUTENBHBIX KUPOB HA OCHOBAHUH
UX HempeaenbHoro xapakrepa. Ilpumenenue >xupoB. I'mApoIu3 WM OMBIIEHHE )KMPOB KaK CHOCOO
IIPOMBIIIJIEHHOTO TIOJIyYE€HHUsI COJIEH BBICIIMX KapOOHOBBIX KHUCJIOT. MbUI4 Kak COJIM BBICIINX
KapOOHOBBIX KUCJIOT. MOIoIIKEe CBOHCTBA MbLJIA.

VYraeBoasl. Knaccudukamus yrieBomoB. HaxoxaeHue yrineBonoB B mpupope. ['moko3a kak
anpaeryaocnupT. bpoxenue rimoko3sl. Caxaposa. [udpoausz caxaposzwi. Kpaxman n 1emioao3a Kak
OMoJIOrNYecKre OIMMEPhl. XUMHUYECKHE CBOMCTBA KpaXMalla U IEJUTI0JI03b (THAPOIN3, KaueCTBEHHAs
peakius ¢ HoA0M Ha Kpaxmall U ee IpUMEHEHHeE JUIl OOHapYKEeHHUsl KpaxMala B MPOIYKTaxX MUTAHUA).
[Ipumenenue u 6uosoruveckasi pojib yriaeBojaoB. [IoHsATHE 00 CKYCCTBEHHBIX BOJIOKHAX Ha IMpUMeEpe
aleTaTHOI O BOJIOKHA.

Wnentudukanuss OpraHMYECKUX COCAUHEHHH. [enemuueckas c643b Medcoy KIACcamu
opeanuyeckux coeounenui. TUIBI XMMUYECKUX PeaKkI1il B OpraHn4ecKoi XUMHH.

AmuHokucinotel U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIOTHI Kak am@oTepHbIe
opranudeckue coenuHeHus. [lentunHas cBsa3b. buonoruueckoe 3HaueHHe o-aMUHOKHMCIOT. O6nactu
MPUMEHEHUST aMUHOKHUCIOT. benku kak mpuponHeie Ouononumepbl. CocTaB UM CTpOEHHE OENKOB.
XuMHuUeckue CBOMCTBa OENIKOB: THAPOIM3, JeHaTypauusd. OOHapyxeHHe O€NKOB MNpH I[OMOIIU
KauecTBEHHBIX (LBETHbIX) peakuuid. IlpeBpamienust OenkoB mumM B opraHusMme. buonormueckue
GbyHKIIMHN OEIKOB.

Teopernyeckne 0CHOBbI XMMHHU

Crpoenue BeniectBa. CoBpeMeHHass MOJEIb CTPOEHUS aToMa. DJIEKTpOHHas KOH(Urypauus
atoMa. OcHogHoe u 8030ycoeHHble cocmosanus amomos. Kinaccuduxaiyss XuMUYeCKUX 3JIEMEHTOB (s-,
p-, d-anemenThl). OCOOEHHOCTM CTPOEHHUS JSHEPreTHYEeCKUX YpPOBHEH aroMoB d-3JIEMEHTOB.
[Tepuonuueckas cucrtema xumuyeckux osnemeHToB J[.M. MenneneeBa. @PU3MYECKHI CMBICTT
IIepuonnueckoro 3akona JI.M. MenneneeBa. IlpuunHbl MU 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
9JIEMEHTOB M MX COCIWHEHHWW MO MEPHOJAM M Tpynnam. DJIEKTPOHHAas NPUPOAA XUMHUYECKOM CBS3U.
DNeKTpOOTPUIIATENbHOCTh. BHIBI XUMHUECKOW CBsA3M (KOBAJIEGHTHAs, WOHHAs, MeTaJuIn4yecKas,
BOJOPOJHAs) U MeXaHU3Mbl ee oOpa3zoBanusi. Kpucmaniuueckue u amopguvle sewecmea. Tunwi
KPUCTANIUYECKUX Dpeuemox (amomHas, MONEKYIAPHAs, UOHHAA, MemAalludeckas). 3aeucumocmo
Qusuueckux ceoticmé sewjecmea om muna Kpucmaiiuyeckou pewemxu. IIpuunHbl MHOTOOOpa3us
BEILECTB.



XUMUYECKUE peakiru. ['OMOreHHble W TeTeporeHHble peakuuu. CKOpOCTh peakluu, €€
3aBUCUMOCTh OT pa3jM4YHBIX (PAKTOPOB: MPHPOJBI PEArHPYIOIIMX BEIIECTB, KOHIEHTpAIUU
pearupyroomux  BEIIECTB, TEMIIEpaTyphl, IUIOIIAAM  PEAaKLUMOHHOW  IOBEPXHOCTH, HAJIWYMS
Karaiusaropa. Pojb KaTanu3aTOpOB B NPHUPOJE W MPOMBIIUICHHOM Mpou3BojacTBe. OOpatumMocTh
peakiuii. XHMMHYECKOE pPAaBHOBECHE M €ro CMELICHHE IOJ JACHCTBUEM Ppa3IUYHBIX (HaKTOpOB
(KOHLIEHTpalMsl peareéHTOB WIM NPOAYKTOB peakLuy, JaBJICHHE, TeMIlepaTrypa) A CO3JaHus
ONTUMAJIbHBIX YCJIOBUHM IPOTEKAHMsSI XMMHMYECKHUX IpoueccoB. [ucnepcnvie cucmemvi. Ilonamue o
Konnouoax (3onu, eenu). Mcmunnvie pacmeopwl. Peakuun B pacTBopax 3JIEKTPOJUTOB. pH pacTBopa
KaK IIOKa3aTelb KUCIOTHOCTH cpeabl. I'maponu3 cosiedl. 3HadeHHe TIuAposn3a B OMOJIOIMUYECKHX
0oOMeHHBIX mporeccax. OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUK B MIPUPOJIE, IPOU3BOICTBEHHBIX
mpoueccax M JKH3HEIEATENBHOCTH OpraHu3MoB. OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA
IIPOCTBIX BELIECTB — METAIJIOB IVIABHBIX M MOOOYHBIX HOArpynn (Meab, JKENe30) U HEMETAJUIOB:
BOJIOPOJ1a, KMCIOpO/a, rajloreHoB, cepsl, a3oTa, Gocdopa, yriaepona, kpemHus. Koppos3ust MeTaios:
BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UU. DIEKMponu3 pacmeopos u pachniagos.
IIpumenenue s31exmponuza 6 nPOMbIULIEHHOCTU.

XuMHus 4 )KU3Hb

Hayunble Meronpl mo3HaHUs B XuUMUM. McTouHMkM Xumuueckoi wuHpopmanuu. Ilonck
uHbOpMAMM TI0 HAa3BaHUSAM, HWICHTU(UKATOpPAM, CTPYKTYpHBIM ¢dopmyiaaMm. MopaenupoBaHue
XUMHMYECKUX MPOLIECCOB U SBICHUM, XUMUYECKULl aHANU3 U CUHMe3 KaK METO/bl HAYYHOI'O IIO3HAHUS.

XuMmuss U 370poBbe. JlekapcTBa, ()epMEHTHI, BUTAMHUHBI, FOPMOHBI, MHUHEpPAJIbHbIE BO/IBI.
[IpoGnembl, CBsi3aHHBIE C NIPUMEHEHHMEM JIEKapCTBEHHBIX IIpenaparoB. BpeaHble NpUBBIUKK U
(baxTopsl, pa3pymarne 310poBbe (KypeHue, yroTpedieHue aKkoroiisi, HapKkoMaHus). PanmonansHoe
nutanue. Iluwesvle 0obasku. OcHo8bl NUWEOU XUMUL.

XuMUsL B TOBCEIHEBHOW >KM3HU. Moromme W 4uctsmue cpeacrBa. Cpedcmea 6opvowbl ¢
OLIMOBLIMU HACEKOMbIMU. penennenmsl, uncekmuyuovl. CpeacTBa JUYHOW TUTHEHBl U KOCMETHKH.
[IpaBuna Oe3omacHOW pabOTBI C €IKUMH, TOPIOYMMH M TOKCHYHBIMU BEIECTBAMH, CPEACTBAMHU
OBITOBOW XMMHH.

XUMUS U CEeNbCKOE X0351iicTBO. MuHepanbHble U oprannyeckue ynoopenus. CpeacTsa 3aliuThl
pacTeHui.

Xumus U sHepretuka. [IpupoaHble MCTOYHMKM YTiIEBOAOPOAOB. lIpHpoaHBId M MOIMYyTHBINA
He(TSIHOHN raspl, X COCTaB U Hcmoib3oBaHue. CoctaB HedTu U ee mepepaborka. HedrenpomayKTsl.
OxraHoBoe uucino OenszuHa. OxpaHa OKpyxkarwlied cpeasl 1mpu HedpTenepepaboTke U
TPAHCHOPTUPOBKE HEPTENPOTYKTOB. AJbTEPHATUBHBIE HUCTOUHUKU YHEPTUH.

Xumus B ctpoutenberse. Llement. beron. [log0op onTuManbHbIX CTPOUTENBHBIX MaTEpUAJIOB B
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa.

XuUMHUSL U 3KOJOTHSl. XUMHUYECKOE 3arpsi3HEHUE OKpY)Kalolled cpeibl U €ro MOCIe/ICTBUS.
Oxpana rugpocdepsl, TOUBbI, aTMOChepbl, (IOPHI U (PayHbI OT XUMUUECKOTO 3arps3HEHUS.

Yriy01eHHbIH yPOBeHb

OCHOBBI OPraHM4YecKO XMMHUH

IlosiBneHue M pa3BUTHE OPraHUYECKOW XUMHUU Kak Hayku. lIpeamer opraHuyeckon XHUMHHU.
Mecto © 3HaYeHHWE OPraHMYECKOW XHMHM B CHUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.

XUMHUYECKOE CTPOCHUE KakK TMOPSJO0K COCIMHEHUsS AaTOMOB B MOJIEKYJIE COIVIaCHO UX
BAJIGHTHOCTU. OCHOBHBIE TOJIOKEHUSI TEOPUU XMMHYECKOTO CTPOEHUS OPraHUYeCKHX COEAMHEHUN
A.M. BytnepoBa. YriepoIHbId CKEJIET OPraHMYECKOW MOJIEKYJIbl. KpaTHOCTh XHMHYECKOW CBSI3HU.
3aBUCHMOCTbH CBOMCTB BEILIECTB OT XUMUYECKOTO CTpOeHUsI MoseKyl. M3omepus u nsomepsl. [lonstue
o GyskuwoHanmpHON  rpymme. [lpuHIUNBI  KIaccuUKAMA ~ OPraHUYECKUX  COCAMHEHUH.
MesxyHapoiHass HOMEHKJIATypa U MPUHIHUITE 00pa30BaHusl HA3BaHUN OPTraHUYECKUX COSTMHEHUHN.

Knaccudukanmst ©  0OCOOEHHOCTH  OpPraHMYECKHX  pPEakiuid. PeakIMOHHBIE IICHTPHI.
[lepBoHauaibHBIE TOHATHS O THUIAX W MEXAHU3MaX OPraHUYECKHUX peakuuii. ['omMomuThueckuid u



TETEPOTUTHIYCCKUN Pa3phIB KOBAJCHTHON XUMHUYECKON cBsi3u. CBOOOJMHOpAAMKAIBHBI W HOHHBIN
MeXaHU3MBbI peakiuu. [ToHsTHE 0 HyKIIeohuIe U MIEKTpOoduIIe.

AJIKaHbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METAHA. Sp°-THOPHIH3ALIS
opbOutaneii atoMoB yriepoaa. ['omonorudeckuii psa u odmas Gopmyrna ankaHoB. Cucremarudeckas
HOMEHKJIaTypa aJIKaHOB W paaukanoB. M3omepus yrimeponHoro ckenera. ®dusznueckue CBONCTBA
aJIKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHMS (DU3NYECKHX CBOWCTB. XHUMHUYECKHE CBOICTBA alIKaHOB:
raJloreHUpPOBaHKe, JACTUIPUPOBAHKUE, TEPMHUUECKOE PA3JIOKEHHE, KPEKHHI KaK CIOCOOBI MOJIy4eHHUS
BOXHEUIIMX COCAUHEHHI B OPraHUYECKOM CHHTE3€. l'OpeHue allkaHOB KakK OJIMH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B TMPOMBIIUIGHHOCTH # ObiTy. M3omepusanuss kak crnoco0 MONXydeHHUs
BBICOKOCOPTHOTO OeH3uHa. MeXaHU3M peakiu CBOOOJHOpaauKaibHOro 3amerieHus. I[lomydenue
ankaHoB. Peakuus Bropua. HaxoxieHue B npupojie ¥ IpUMEHEHUE aIKaHOB.

[Muknoankanel. CTpoeHHE MOJIEKYN NHKIOaTKaHOB. OOmas QopMyna NIHUKIOATKAHOB.
Homenknarypa nuknoankaHoB. M3omepHs IUKIOAJIKaHOB: YIJIEPOJHOTO CKENEeTa, MEXKIAcCoBasd,
npocTpaHcTBeHHas (yuc-mpanc-u3omepus). Crennduka CBOMCTB MUKIOAIKAHOB C MaJbIM Pa3MepoOM
nukia. Peaknuy npucoeIMHeHns U paJuKalbHOTIO 3aMEILCHHUS.

AJIKeHBI. DNeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIBI STHIICHA. SP°-THOPHIA3AIs
opbuTtaneii aToMoB yriepoja. G- U T-CBsA3H. ['oMosornueckuil psia U oOmias dopmyna anKkeHOB.
Homenxnarypa ankeHoB. M3oMepusi ajkeHOB: YIVIEPOJHOIO CKEJIETa, IOJIOKEHUS KpaTHOW CBsI3H,
MIPOCTPAHCTBEHHAs (yuUc-mpanc-u30MepHs), MeKKiaccoBas. du3nveckue CBOMCTBA alkeHOB. Peakiyu
MEKTPOPUIBHOTO TMPUCOCTUHEHHUS KaK CIoco0 ToiydeHus (PYHKIMOHAIBHBIX TMPOW3BOIHBIX
yriaeBoopoaoB. [IpaBuino MapKkOBHUKOBA, €ro 3JIEKTPOHHOE OOOCHOBaHHE. Peakuuu OKUCICHHS U
nonmuMmepuzanuu. [lomudTUIEH Kak KPYNMHOTOHHAXHBIM TPOIYKT XHUMHUYECKOTO MPOU3BOJICTBA.
[IpomblnieHHbIe U J1a00paTOPHBIE CIIOCOOBI MOMYYeHHs alKeHOB. [Ipasuno 3atiyesa. lpumvenenue
QJIKCHOB.

Anxanuensl. Knaccudukaus ankaJueHoOB MO B3aMMHOMY PACIOJIOXKEHUIO KPAaTHBIX CBS3€H B
MoJiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U IIPOCTPAHCTBEHHOTO CTPOEHUS CONPSIKEHHBIX aJIKaJUEHOB.
Obmas ¢dopmyna ankaaueHoB. HomeHkmatypa u u3zomepus aikagueHoB. DuU3MYecKue CBOWCTBA
aNKagueHoB. XHWMHYECKHE CBOMCTBA alKaJIMCHOB: pEaKUMH MPUCOCIUHEHUS (THIPUPOBAHUE,
raJIoreHUpOBaHue), TopeHus u noaumepusanuu. Brian C.B. JleGenera B mojyueHne CHHTETUYECKOTO
Kayuyka. Bynkanuzamus kayuyka. PesmHa. MHorooOpa3ue BUJOB CHHTETHUYECKHUX Kay4dyKOB, HUX
CBOMCTBA U NpuMeHeHue. [lonydeHue ankaaneHos.

ANKUHBL. JJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl aleTUIeHa. Sp-
rubpuansanust opoburaneil aromoB yriepoaa. ['omomornueckuit psin U oOmas ¢opmyna alKHHOB.
Homenknarypa. M3omepus: yriepoaHoOro ckesera, IOJOKEHUS KpaTHOW CBSI3U, MEXKKIACCOBasl.
@uU3NYECKUEe CBOMCTBA AJTKMHOB. XHWMHYECKHE CBOMCTBA AJKWHOB: PEAKUUU TMPUCOCIUHEHUS KaK
croco® MONMy4YeHHsS MOJMMEPOB M APYTUX TMOJE3HBIX MNPOAYKTOB. Peaxyuu samewenus. 'opeHue
aleTUIeHa KaK HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM JJIS CBapKU W PE3KH METAJLIOB.
[Tonydenue aneTuiieHa MUPOIU30M METaHa U KapOUIHBIM MeTo0M. [IprMeHeHue aneTuseHa.

Apenbl. Ucmopus omkpeimusi Oenzona. COBpEeMEHHBIE TPEJCTABICHUS 00 JJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. M3oMepuss U HOMEHKIaTypa TOMOJIOTOB OeH3ona. OOmas
dbopmyna apenoB. dusmyeckue CBOMCTBAa OeH3o0ja. XHMMHYECKHE CBOWMCTBA O€H30Ia: pEaKIuu
ANEeKTPOPUIBHOTO 3aMelIeHns (HUTPOBaHUE, TAIOTEHUPOBAHKE) KaK CIOCO0 MOMyYeHUS! XUMUYECKUX
CPEJICTB 3aIlUTHl PACTCHHI; MPUCOEANHEHUS (TUIPUPOBAHNE, TAIIOTEHUPOBAHNE) KaK JI0Ka3aTeIhCTBO
HemnpeAenbHOro xapakrepa Oenzona. Peakuus ropenus. Ilomydenune Oenzona. Ocobennocmu
XUMUYECKux ceoucme mosyona. BzaumMHoe BIMsSIHME aTOMOB B MOJIEKyJie Tosryosa. Opuenmayuonnule
agpgpexmor 3amecmumerneii. [lpuMeHeHNE TOMOJIOTOB OEH30IA.

Cnuptsl. Knaccuduxanus, HoMeHKIaTypa cnupToB. ['omonorndeckuil psa u obmas popmyna
MpeAeNIbHBIX OJHOATOMHBIX cUPTOB. M30Mepus. dusznueckue cBOWCTBAa MPEAEIbHBIX OJHOATOMHBIX
cnupToB. BomopoaHasi CBA3b MEXIy MOJIEKYJaMH M €€ BIUsSHHE Ha (PU3UYECKHUE CBOMCTBA CIUPTOB.
XUMHUYECKHE CBOWCTBA: B3aUMOJACHCTBHE C HAaTPUEM KaK CIOCO0 YCTAHOBIICHUS HAIWYH
THAPOKCOTPYIIIBI, C TaJOTeHOBOJOPOJAMH KaK CHOCO0 TOJYYeHHs] pPAacTBOpPUTENCH, BHYTpU- U
MEXMOJIEKYIIIpHas Jeruapartanus. Peakius ropeHus: COUpThl Kak ToIuMBo. [lomydeHue staHona:



peakuust OpOXKEHUs TUIIOKO3bI, Tuaparanusi STuWieHa. lIpumMeHeHne MeTaHona M 3TaHOJA.
DU3NOIOTNYECKOE JEHCTBUE METaHOJIa M 3TAaHOJA Ha OPraHu3M 4YeJOBEKa. OTWIEHIVIMKOIb U
ININLEPUH KaK INPEICTABUTEIN IPEENbHBIX MHOIOATOMHBIX CHUpPTOB. KadecTBeHHas peakuus Ha
MHOI0aTOMHBIE CIIUPTHI U €€ IPUMEHEHUE AJIs pacliO3HABAHUs TJIMIEPHUHA B COCTABE KOCMETUYECKUX
cpencts. [IpakTnyeckoe NpUMEHEHNE STUIICHIVIMKOIA U [TIMLIEpUHA.

@®enon. Ctpoenue MoieKynabl ¢eHona. B3aumHOe BIUSHHE aToOMOB B MOJIEKyle (eHoa.
®dusnueckue cBONCTBa (eHONa. XUMHUECKUE CBOMCTBA (PEAKIMM C HAaTpUeM, TMAPOKCUIIOM HaTpus,
opomom). [Tonydyenne penona. [Ipumenenue dpenona.

Anprernasl U keToHsl. Knaccubukanus anbaerujioB U KeroHoB. CTpoeHue MNpeieibHbIX
aNIBJICTUI0B. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE KapOOHMIBHOM rpynmbl. ['omonoruueckuit
psa, obmas ¢popMyna, HOMEHKIATypa U M30MepHUs MpeleNbHbIX anbleruoB. Gusznyeckue cBoicTa
IpeleIbHbIX aNbJETUA0B. XHMHUYECKHUE CBOMCTBA IMPEAEIbHBIX aJIbJETUJ0B: THUIPUPOBAHMUE;
KayeCTBEHHbIE PEaKLUMUM Ha KapOOHWIbHYIO TIpynmy (peakuuss «cepeOpsHOro  3epkajay,
B3auMozeiicteue ¢ ruapokcugoMm wmeau (II)) m ux mpumenenue [Ist OOHApYKEHUS TNPEAETbHBIX
QJIBJIETUIOB B NPOMBILUICHHBIX CTOYHBIX BoJax. llomyueHue npenenbHbIX albIErHIOB: OKHUCICHHE
CHOUpPTOB, Tuaparauus aunertwieHa (peakuus Kyueposa). ToxcuuHocTh anbaerunoB. Ilpumenenue
dopmanpaeruia M aueTanpAeruia. AIETOH Kak IpeJCcTaBUTENb KeTOHOB. CTpoeHHE MOJEKYIbl
arietoHa. OCOOEHHOCTH peakliy OKUCIIEeHU aneToHa. [IpuMmenenune aneroxa.

KapOonoBele kuciotsl. Knaccudukanus 1 HOMEHKIATypa KapOOHOBbIX KuciaoT. CrtpoeHue
MPEebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DIJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCWIIbHOW Trpynnbl. ['omonoruueckuit psjn u obmas (opmyna MpenesbHbIX OJAHOOCHOBHBIX
KapOOHOBBIX KHCIOT. Du3mueckue CBOWCTBA MPEAETHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOMCTBA MpENENbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIOT (PEakLMU C MeTaljaMH,
OCHOBHBIMM OKCHJIaMH, OCHOBAaHUSIMU U COJISIMHM) KaK IOATBEPKACHUE CXOACTBA C HEOPIraHUYECKUMHU
KkucioTamu. Peakiust stepudukanuu u ee oopatuMocTs. BiusHue 3amectuteneil B yrieBog0pOAHOM
panukane Ha CHIy KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMUYECKUX CBOWCTB MYPAaBBHHOMN KHCIIOTHI.
[TonyyeHue mnpenenbHbIX OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHME AaJKaHOB, AaJKEHOB,
MIEPBUYHBIX CIUPTOB, albJErui0B. BaxHeine nmpencraBuTenu KapOOHOBBIX KHMCIOT: MypaBbHHasl,
yKCcycHast 1 OeH30lHas. Bricine npenenbHble U HenpeaeabHble KapOOHOBBIE KHCIOTEL. Onmuueckast
uszomepus. Acummempuyeckuii amom y2nepooa. llpumeHenrne kapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upbl U xupbl. CTpoeHHE W HOMEHKJIATypa CIOXHBIX 3pHUpoB. MexkiaccoBast
n3oMepusi ¢ KapOOHOBBIMU KHuciIOoTaMH. CHocoObl MONY4EeHHs CIOXKHBIX 3(upoB. OOpaTUMOCThH
peakuuu stepuduxanuu. [IpuMeHeHue CIOXHBIX 3(UPOB B MUIIEBOH H  mapproMepHOH
MPOMBIIITIEHHOCTH. JKHMpBl Kak CIIOXKHBIE 3(QHUpHI TIUIEpUHA M BBICHIMX KapOOHOBBIX KHCIOT.
PacTuTenbHbIE U )KUBOTHBIE JKUPBI, UX cOCTaB. DU3NYECKUE CBOMCTBA KUPOB. XUMHUUECKHUE CBOWCTBA
KUPOB: TUIPUPOBAHUE, OKUCIEHHUE. [ MAPONN3 WM OMBUIEHHE )KMPOB KaK CIIOCOO MPOMBIIIJIEHHOTO
MOJTy4eHUsl COJeH BBICHIMX KapOOHOBBIX KHUCIOT. [IpumeHeHue xupoB. MbUI4 Kak COJM BBICIINX
KapOOHOBBIX KUCJIOT. Morolie CBONCTBA MblLja.

VYraeBoasl. Knaccuduxanus yrieBonoB. @usnyeckue CBONCTBA U HAXOXKJIEHUE YIJIEBOAOB B
npuposae. [oko3a Kak —aibJeruJoCHUpT. XUMHUYECKHE CBOWMCTBA TJIIOKO3BI:  ayuiuposawue,
anKunuposanue, CIUPTOBOE M MOJIOUHOKHCIOE OpojkeHHe. DKCHEepUMEHTANbHbIE J0Ka3aTeIbCTBa
HaJIM4us albJeTUIHON U CIMPTOBBIX TPyl B ritoko3e. [lonydenue rioko3sl. dpykmosa Kaxk usomep
enoxosvl. Pubosa u dezoxcupubosa. Baxueimme aucaxapuisl (caxaposa, Jaxkmosd, Maibmosd), uxX
cTpoeHue u pusndeckue cBorcTBa. [ MAPONIHN3 caxaposbl, 1aKkmo3svl, Maibmo3sl. Kpaxman u memtono3a
KaKk OMOJIOTHYeCKHe MOoNIUMepbl. XMMUYECKHE CBOWCTBA KpaxMaia (THAPOJIN3, KaUueCTBEHHAs pPeaKlus
c MOAOM Ha KpaxMmal U €€ NpUMEHEHHE M1 OOHapyKeHHs Kpaxmala B MPOAYKTaX MHUTAHUSA).
XUMHUYECKHEe CBOICTBA IIEJUTIONIO3BI: THUAPONU3, 0Opa3oBaHUE CIOXKHBIX 3(upoB. IlpumeHenue u
Ouosoruueckast pojib yrieBoaoB. OKHUCIEHHE YIJIEBOJOB — MUCTOUYHHUK SHEPTUU JKUBBIX OPraHU3MOB.
[TonaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEpPE alleTaTHOT'O BOJIOKHA.

Nnentudukanuss OpraHudyeckux coenvHeHud. ['eHeTnueckas CBA3b MEXAY Kilaccamu
OpPraHUYECKUX COEANHEHUN.



Awmunsbl. [lepBuuHble, BTOpUYHBIEC, TpeTHUHble amMuHbL. Kiaccudukaiuss aMHHOB MO THITY
YIJIEBOJOPOAHOIO paguKaia U YUCIy aMUHOIPYII B MOJIEKYJE. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpOCHHE TMpeAeNibHbIX aMUHOB. Du3MUecKkre CBOWCTBAa aMUHOB. AMHHBI KaKk OpraHMYecKue
OCHOBaHUS: pPEAKLUM C BOJOW, KucIoTaMu. Peakuus ropeHus. AHWIMH Kak IpEICTaBUTEINb
apomaTnueckux aMuHOB. CTpoeHue aHwiuHa. [IpuunHbl ocnabiieHuss OCHOBHBIX CBOWMCTB aHWJIMHA B
CPaBHEHHU C aMHHAMHM MpPEJIEIbHOIO psAga. XUMUYECKHE CBOMCTBA aHWIMHA: B3aUMOJIEHCTBUE C
KHCIIOTaMU, OpOMHON BOAOHM, okwucieHue. [lomydeHne aMUHOB aIKWIMPOBAHMEM aMMHUaKa U
BOCCTAHOBJIEHMEM HUTPOIIPOU3BOJIHBIX YIJIeBoAOpoJoB. Peakuust 3unuHa. IlpuMmeHeHne amMuHOB B
(bapMaleBTUYECKON MPOMBIIUIEHHOCTH. AHUIUH KAK cblpbe 0N NpOU3800CmEd AHUIUHOBHIX
kpacumeneu. Cunmesvl Ha OCHOB€ AHUTUHA.

AmMuHokuciaotel U Oenku. CoctaB u  HOMeHkiarypa. CTpoeHue  aMHUHOKHUCIOT.
I'oMostornueckuil psit NpeaenbHbIX AMUHOKUCIIOT. M30Mmepusi npedenvhvix amurnokuciom. Guzndeckue
CBOMCTBA MpeAebHBIX aMUHOKUCIOT. AMUHOKHUCIOTHI Kak aM(pOoTepHble OpraHN4eCKUe COCAMHEHUS.
Cunte3 mnentunoB. Ilentugnast cBs3b. buonmormueckoe 3HaueHue o-aMuHOKHCIOT. Obnactu
MPUMEHEHUS] aMHUHOKHUCIIOT. benku kak mnpupoansie OuomnonuMepbl. CocTaB U CTpOeHHE OEIKOB.
OcHosHble amuHOKUciomoul, obpasyrouwue Oeiku. XUMHYECKHE CBOWCTBA OEJIKOB: THAPOJIH3,
JeHaTypalus, KadecTBeHHble (I[BETHbIE) peakuuu Ha Oenku. [IpeBpamieHuss OENKOB MUK B
opranusme. buonorumueckue (yHKUUM O€NKOB. J{ocmuowcenus 6 u3yyeHuu CMmpoeHus u CcuHmesd
benkos.

Aszomcoodepoxcawue 2emepoyuxknuueckue coeounenus. Illuppon u nupuoun: 31eKmMpoHHOe
cmpoeHue, apoMamudeckull xapakmep, paziudue 6 NposGleHUU OCHOBHbIX ceoticms. Hykneunoswvie
Kucaomsl: cocmas u cmpoernue. Cmpoenue Hykieomuoos. Cocmag nHykneunoswvlx kuciom ({HK, PHK).
Ponb nykneunoguvix xuciom 6 scuznedesmenbHOCmMu OpeaHu3Mo8.

Bricokomonekymnsipable coeinHeHuss. OCHOBHbBIE MTOHSTHSI BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI:
MOHOMEp, MOJHMEp, CTPYKTYpHOE 3BEHO, CTENEHb moiumepusauuu. Knaccudukanus MoauMepos.
OcHoBHbIE CHOCOOBI MOJTYYEHHUS] BBICOKOMOJIEKYJIAPHBIX COEIUHEHMI: peakluu IMOJIMMEpPU3alUu U
nonukoHaeHcanud. CTpoeHHue H CTPYKTypa MOJUMEPOB. 3aBHCHUMOCTh CBOWCTB MOJIUMEPOB OT
CTpOEHMS MOJIEKYJ. TepMomIacTUUHbIE U TEPMOPEAKTUBHBIE IOJUMEPLL. [Ipogodsawue opeanuyeckue
noaumepwl. Komnozumuvie mamepuansi. Ilepcnexmugvl ucnonb308aHus KOMNO3UMHbBIX MAMepuaos.
Knaccugukanusa BonokoH. CuHTeTHdeckue BoJIOKHA. [lomuagupHble M MOIMaMHUIHbBIE BOJIOKHA, MX
cTpoeHue, cBoiicTBa. IlpakTnueckoe ucnoab30BaHUE BOJIOKOH. Cunmemuueckue nienKu: u3onayusi s
npo60008, MemMOpaHvl Ol ONPECHeHUs: B800bl, 3auumHvle NIeHKU Ol a8MoMoOuel, niacmulpu,
xupypeuueckue noeasku. Hoevie mexHonocuu OanvHeliuleco CcOBEPULEHCMBOBAHUS NOIUMEPHBIX
Mamepuanos.

Teoperuvyeckue 0CHOBbI XUMHMHU

Crpoenue BemectBa. CoBpeMeHHas Mojieldb CTPOE€HHUA aToma. Jlyaln3m 3JeKTpoHa.
Keanmosvie uucna. PacnipeneneHue 3JI€KTPOHOB IO HHEPreTUYECKMM YPOBHSAM B COOTBETCTBUU C
MIPUHIIMIIOM HaWMEHbIIEH 3Hepruu, npaBwioM XyHzaa u npuHuumnoM [laymu. Oco6eHHOCTH CTpOeHUS
HHEPreTUYECKUX YpOBHEH aTOMOB d-371€eMEHTOB. DIeKTpOHHAs KoHpUrypauus atoma. Kiaccuduxanus
XUMHUYECKUX JJIEMEHTOB (S-, p-, d-amemeHThl). OCHOBHOE M BO30Y)KJIEHHBIE COCTOSHUS aTOMOB.
Banentusle anektponsl. Ilepuoguueckass cucrema xummuyeckux saemeHTos J[.M. Menneneesa.
Ousnyeckuit cmbicn Ilepuonnueckoro 3akona J[.M. MenneneeBa. IIpuunmHBI M 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB 3JIEMEHTOB M MX COEAUHEHMH I10 NEpUOAAM U IrpynnaM. MUpOBO33pEHUYECKOE U
HayyHoe 3HaueHue Ilepmommueckoro 3akona JI.U. MenneneeBa. [lpoenoser J{.H1. Menoeneesa.
Omxpvimue HO8bIX XUMUYECKUX IIEMEHMOB.

DJIEKTpOHHAs MPUPO/Ia XUMHUECKOU CBSA3HU. DJIEKTPOOTPULIATENBHOCTh. KOBaeHTHAs CBs3b, €€
Pa3sHOBUIHOCTH M MEXaHMU3Mbl 00pa3oBaHMs (OOMEHHBIH M JOHOPHO-aKIENTOpPHBIN). VloHHas CBS3b.
Mertannundeckast cBsi3b. BonopoaHast cBsizb. Meoxcmonexkynsipuvie 83aumo0eicmasusl.

Kpucrannuueckue u amopdHble BemiecTBa. THIBI KPUCTAIMYECKUX PEIIEeTOK (aToMHas,
MOJIEKYJISIpHasi, MOHHAs, MeTauIMyecKas). 3aBUCUMOCTh (PU3UYECKMX CBOMCTB BEILIECTBA OT THIA
Kpuctamieckoil pemerkd. Ilpuunnbl MHOrooGpasus BemiecTB. COBpeMEHHBbIE NPEICTABICHUS O
CTPOEHHH TBEPABIX, KUAKUX U Ta3000pa3HbIX BEUIECTB. JKuokue Kpucmaiioi.



XumMuyeckue peakiuu. ['oMoreHHsle W TreTeporeHHble peakiuu. CKOpPOCTh pEeaKIUH, €€
3aBHUCHMOCTh OT pa3IMYHBIX (DAKTOPOB: TMPHUPOABI PEArHPYIOMIMX BEIIECTB, KOHIICHTPAINH
pearupyromux BellecTB, TemmepaTypsl (mpaBuio Baut-T'odda), mmomanum peakuoHHOMN
[IOBEPXHOCTH, HAJIM4YMs KaTajlu3aropa. OHEPrus aKTUBALMU. AKMUBUPOGAHHBIU  KOMNIEKC.
Karanuzatops! u karanus. Ponb kaTann3atopoB B IpUPO/Ie U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

Ionamue 06 sumanvnuu u 3umponuu. Snepeuss udboca. 3akon I'ecca U claenCTBHUS U3 HETO.
TennoBbie 3P heKThl XUMHUYECKUX peakinui. TepMoxuMmuueckue ypaBHeHUs. OOpaTUMOCTh peaKIluii.
Xumuueckoe paBHoBecue. (CMelIeHHME XHMUYECKOTO PpAaBHOBECUS 0] JEHCTBUEM PA3IUYHBIX
(aKkTOpOB: KOHIIEHTpAIlMM PEareHTOB WM MNPOAYKTOB pEaKklWu, HaBJICHUs, TeMmIieparypbl. Poib
CMEILIEHUS PABHOBECHS B TEXHOJIOTMUECKUX IPOLIECCAX.

Hucnepcusie cuctembl. Komnouonvie cucmemsi. VcTuHHBIE pacTBOphl. PacTBopeHue kak
¢usuko-xumuueckuii mpomecc. CriocoObl BBIPAXKEHHUS KOHLEHTPAIMM PACTBOPOB: MaccoBasi IO
PacTBOPEHHOTO BELIECTBA, MOIAPHAS U MOJIAIbHASL KOHYenmpayuu. Tump pacmeopa u mumpogaHue.

Peakuuu B pacTBOpax 31eKTpoauTOB. KauecTBEHHbIE PEAKLIMK HAa HOHBI B pacTBope. KucinorHo-
OCHOBHBIC B3aMMOJICUCTBHS B pacTBOpax. AMGOTEpHOCTh. HoHHOe npoussederue 800bl. BoOopoousiii
nokazamenv (pH) pacmeopa. T'mnponu3 cosneil. 3HaUeHHE TUAPOJM3A B OMOJIOTHYECKUX OOMEHHBIX
npoueccax. [Ipumenenre ruaposan3a B IPOMBIIUIEHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM B INPUPOJE, MPOU3BOJICTBEHHBIX IMpoOIEccax U
KHU3HEICATSILHOCTY  OPraHu3MOB.  OKUCAIUMENbHO-80CCMAHOBUMENbHBINL  NOMEHYUANL  CPeobl.
Juacpamma Ilyp6s. 1loBenenue BelIeCTB B cpeax ¢ pa3HbIM 3HaueHueM pH. Metozasl 35eKTpoHHOTO
U 2]IeKmMpOoHHO-UOHHOo20 OanaHca. [anbBaHMYeCKHUil »3JIeMEHT. XHUMHUYECKHE MCTOYHUKH TOKa.
Cmanoapmuwiii 6000pooublil d1eKkmpood. CmanoapmHwlll 21eKmMpoOHblll nomeHyuan cucmemsl. Pso
CMAHOAPMHBIX  JJIeKMPOOHbIX nomenyuanos. Hanpaenenue oxuciumenbHoO-80CCMAHOBUMENLHBIX
peakyuii. DIESKTPOIN3 PaCTBOPOB M pacIiaBOB cojiei. [IpakTuueckoe NMpUMEHEHHE JICKTPOIN3a st
MOJIyYEHUsl IIEJIOYHBIX, IEIOYHO3EMENbHBIX METaUIOB M amoMuHHSA. Kopposus MeTayioB: BHIBI
KOppO3H1H, CIIOCOOBI 3aIIUThl METAJNIOB OT KOPPO3UH.

OCHOBBI HEOPraHMYECKON XUMUH

O6mas xapaxkrepuctuka 31eMeHToB [A—-IIIA-rpynn. Okcuasl U NEPOKCUABI HATPUS U Kallusl.
Pacno3naBanue kaTuoHOB HaTpus U Kanus. Conu HaTpHs, Kalvs, KaJdblis U MarHus, UX 3HAYeHHE B
NpUPOIE M JKU3HM YeJoBeKka. JKecmkocmb 600bl U cnocobvl ee ycmpauenus. KomnnexcHule
CcoeOuHeHUs AIOMUHUS. ATIOMOCUTUKAMNDL.

Meramnel IB-VIIB-rpynn (Meab, UMHK, XpoM, mapraHel]). OcoO€HHOCTH CTPOEHHUS aTOMOB.
OOume ¢usnyeckue U xumudeckue cpoiictBa. [Tomydyenue u nmpumeneHne. OKCHIBI U THIAPOKCUIBI
3THUX METaNIOB, 3aBUCHMOCTb HMX CBOMCTB OT CTEIIEHUM OKHUCIIEHHs d3JeMeHTa. BakHeimme conu.
OkucIuTenbHbIE CBOMCTBA COJIEW XpOMa U MapraHiia B BBICIIEH CTENEHW OKUCIEHUs. Komniekchvie
COeOUHeHUsL XPOMA.

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmnel. CBoiCTBa, OTydYeHHE U IPUMEHEHHE YTIIS.
CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOW MPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIM yrojib Kak aJcOpOEHT.
Hanocmpyxmypol. Mupoevie docmudicenuss 6 obracmu co30aHUs HAHOMAMEPUANO8. DNeKMPOHHOe
cmpoeHue MoneKyIvl yeapHoz2o e2asza. llonyuenue u npumenenue yeapnozo 2aza. buonoruueckoe
neiicTBre yrapHoro raza. KapOuael kanblus, amOMUHUS U >kene3a. KapOoHaTsl U ruApoKapOOHATHI.
Kpyzoeopom yenepooa & ocusoii u nexcusoi npupode. KadecTBeHHass peakius Ha KapOOHAT-HOH.
duznyeckne M XUMHUYECKHEe CBoiicTBa KpemHwus. Cumanbl U cwmnuasl. Okcun kpemuus (IV).
KpemuueBbie kucnoThl 1 UX coiu. CHUIIMKAaTHbIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI.

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbel. Hutpunel. KauecTBeHHast peakiusi Ha UOH
aMMOHHUA. A30THas KUCJIOTa Kak OKUCIuTeNlb. HuTpaTel, ux ¢u3ndyeckue U XMMUYECKHE CBOWCTBA,
npuMeHenne. CBolicTBa, mnoiydyeHue u npumeneHue ¢ochopa. Dochpun. DochopHbie U
nonndocopHbie KUcaoThl. bronoruueckas poinb dpocdaTos.

OO6mas xapakTepucTuka 31aeMeHToB VIA-rpynmsl. OcoOble CBOWCTBAa KOHIIEHTPUPOBAHHOU
cepHoil kucnoTel. KauecTBeHHbIE peakliuy Ha CylIbGui-, Cyab(UT-, U CyIb(aT-uoHbI.

O6mas  xapakrtepuctuka d3neMeHToB  VIIA-rpymmel.  OcobenHoctd  xumuu  (ropa.
["anorenoBogopoabl U uX mosydyeHue. ['amoreHoBomOpOAHBIE KUCIOTHI M UX conu. KadecTBeHHbIE



peakuu Ha rajioreHua-uoHsl. Kucnopoaconepxkamue coeiMHeHUs XJjiopa. [I[puMeHeHre raloreHoB u
HX BOKHEHIIUX COCIMHEHUN.

brazopoonvie eazvi. [Ipumenenue 61a2opooHbIX 2a308.

3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB IPOCTBIX BEILECTB, BOJOPOAHBIX COCIUHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB.

Wneatudukanus HEOPraHUIECKUX BEIIECTB M HOHOB.

XuMHus " )KU3Hb

Hayunbie meTonpl mMo3HaHUs B XUMUHU. McTouHWkM xumudeckod wuHpopmanuu. [lowmck
uH(poOpMallMd TO Ha3BaHUSIM, UIACHTU(UKATOpPaM, CTPYKTYpHbIM Qopmyiam. XUMHUYECKHH aHaIu3,
CUHTE3, MOJCIMPOBAHUE XUMUUYECKHX IIPOIIECCOB M SBJICHUN KAaK METOJAbl HAYYHOI'O IO3HAHMUS.
Mamemamuueckoe mooenuposanue NPoCMpaHCmMEeHHO20 CIMPOeHUsl MONEKY OP2AHUYECKUX 8elecms.
Cospemennbie (puzuko-xumudeckue Memoowvl YCMaHoBIeHUsl COCMA8a U CMpPYKMypbl eUjecms.

Xumusa u 370poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MHHEpAJIbHBIC BOJBI.
[IpoGiembl, CBs3aHHBIE C NPUMEHEHHEM JICKAPCTBEHHBIX IpEnaparoB. BpenHble TPHUBBIYKUA H
(bakTopbl, pa3pylIaolre 310poBbe (KypeHue, ynorpedaeHue alkorois, HapkoManus). ParmonanbsHoe
nutanue. [Tumessie qo6aBku. OCHOBBI TUIIEBON XUMUU.

Xumus B Meauiune. PazpaboTka gexapcTB. XUMUYECKHE CEHCOPHI.

XuMus B MMOBCEAHEBHOM )KM3HU. MOIOIIIME U YUCTALLIME CPEeACTBA. PeneieHThl, MHCEKTULINIBI.
CpenctBa NMUYHOW TUTHEHBI W KocMeTuku. [IpaBuia Ge3omacHoil pabOThl ¢ €IKMMH, TOPIOYHMU H
TOKCUYHBIMHU BEIIECTBAMH, CPEJICTBAMHU OBITOBON XHMUHU.

XUMHUSA U CeNbCKOE X03s51iicTBO. MuHepanbHble U opranndeckue ynoopenus. Cpencrsa 3aliuThl
pacTeHui.

XvMUS B TPOMBIIUIEHHOCTH. O01111e MpeICTaBiIeHHs O MPOMBIIUICHHBIX CIIOCO0aX MOTyYeHHS
XUMHUYECKUX BEIIECTB (Ha MpUMEpPE MPOU3BOACTBA aMMHaKa, CEpHOM KHCIOTHI). [IpombinineHHas
opranuueckas xumusi. Celpbe IJi1 OpraHu4ecKoi MPOMBIIIIeHHOCTH. [Ipobaema 0TX010B 1 TOOOYHBIX
npoaykroB. Hambonee KpymHOTOHHa)KHbIE IMPOU3BOJCTBA OPraHMYECKUX COEAMHEHUU. YepHas u
uBeTHast MeTaJTyprusi. CTEKJI0 U CUIIMKATHAS IPOMBIIIJIEHHOCTb.

Xumus U dHepretuka. lIpupoaHbple MCTOYHUKHM YIVIEBOXOPOAOB. IIpupOaHBI M IOMYTHBIN
He(TAHOM ra3bl, UX cocTaB M ucmonb3oBaHue. CoctaB HedTH U ee mepepaboTka. HepTenmpomayKThl.
OxraHoBoe uucino OenszuHa. OxpaHa OKpyXkawlied cpeasl TMpu  HedTenepepadoTKe U
TPAHCTIIOPTUPOBKE HEPTEMPOAYKTOB. ATTBTEPHATUBHBIE HCTOUHUKH SHEPTUU.

Xumus B ctpoutenscTBe. Llement. beron. [Tog0op onTUManbHBIX CTPOUTENBHBIX MaTepUaIOB
B NIPAKTHYECKOM JIEATEIbHOCTH YEJIOBEKA.

XUMHS U 3KOJOTUSl. XUMHUYECKOE 3arpsi3HEHUE OKpY)KAIoIIEeH Cpeibl U €ro MOCIeICTBUS.
Oxpana rugpocdepsl, MouBbl, aTMOChEpsl, GIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.

Tunel pacueTHbIX 3a1a4:

Haxoxnenue MonekynspHO (OopMynbl OpPraHMYECKOTO BEIIeCTBA MO €ro IMIIOTHOCTH H
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €r0 COCTaB, MJIM 10 MPOIYyKTaM CTOPaHUsI.

PacueTsr MmaccoBoil 10111 (Macchl) XUMUYECKOTO COSIMHEHUSI B CMECH.

Pacuetsl Macchl (00beMa, KOMMYECTBA BELIECTBA) IPOAYKTOB pEaKLMU, €CJIU OJHO U3 BELIECTB
JaHO B U30BITKE (MMEET MPUMECH).

PacueTst MaccoBod wim OOBEMHOW JOJM BBIXOJA MPOJYKTA PEAKIMU OT TEOPETHUYECCKHU
BO3MOYKHOTO.

Pacuets! TernoBoro ¢ dekra peakium.

PacueTsl 00BEeMHBIX OTHOIIIEHUH ra30B MPU XUMHUECKUX PEaAKIIHSIX.

PacueTtsr maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CJIA OHO M3 BEIIECTB
JTaHO B BUJIE PaCcTBOpA C ONPEEICHHOM MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

IIpumepHBbIe TEMBI IPAKTHYECKUX PA00T (HA BHIOOP y4YHTeI):
KadecTBeHHOE onpenienieHne yriepoja, BOJOPO/ia U XJIOpa B OPraHMYECKUX BEIIECTBAX.
KoHcTpyrpoBaHue apocTEPKHEBBIX MOJEIEH MOJIEKYJI OPraHNYECKUX BEILLECTB.
PacrniozHaBanue miactMace U BOJIOKOH.



[TomyueHne UCKYCCTBEHHOTO IIIETIKA.

Pemenne SKCICPUMCHTAJIbHBIX 3a/1a4 Ha MOJIYYCHHUC OPraHNYCCKUX BCIICCTB.
Pemrenne OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClio3HaBaHWEC OPraHNM4YCCKUX BEIICCTB.

WnenTudukaiys HEOPraHUIeCKUX COCTUHEHUH.

[Tomydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Pemenue skcniepuMeHTaIbHBIX 3a1a4 10 TeMe «MeTauibi».
Pemienue sxkcnepuMeHTalIbHBIX 3a7a4 Mo Teme «Hemeranabiy.
Pemienne skcnepumeHTanpHbIX 3amad no TteMe «l'eHernueckas

HCOPTraHN4YCCKUX COCHHHCHHﬁ)).

Pemienue skcnepumeHTanpHbIX 3amad no TteMe «l'eHernueckas

OpPraHu4€CKux COCHHHCHHﬁ)).

[Tonyyenue 3THIIeHA U U3YYEHUE €TI0 CBOMCTB.
[TonydyeHune yKCyCHOM KUCIOThI U U3YYCHHUE €€ CBOMCTB.
I'mpponus KupoB..

N3roToBieHne Mbljia pyqYHOM pabOTHI.

XUMUSI KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI TUIIIEBON XUMHH.

HccnenoBanue MUIIEBBIX 100aBOK.

CBoiicTBa OJTHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.
XUMHUYECKUE CBOMCTBA albJACTU/IOB.

Cuntes cioKHOoTO 3dupa.

['upponus yrieBoioB.

VYcerpanenue BpeMEHHOM )KECTKOCTH BOJIBI.
KauecTBeHHbIEe peakliMi HA HEOPTaHUUECKHUE BEIIECTBA U MOHBI.

CBA3b MCKAY KiIacCaMu

CBiA3b MCIKAY KJacCaMHu

HccnenoBanue BIUSHUSA PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUECKON pPEaKIIUH.
OnpezneneHne KOHIEHTPALMKN pacTBOpa aCKOPOMHOBOM KUCIOTHI METOJJOM TUTPOBAHUSI.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEAMETA «XUMUS»

10 xnacc (1 4 B Hezenro, Bcero — 35 u; U3 HUX | 4 — pe3epBHOE BpeMs)
ba30BbIi1 ypoBEeHB

TeMmbl,

pacKpsbIBaoIue
AAHHBINA pa3aen
NPOrpamMmbl.
KouaunyecTBo

4acos,

HA JAHHYI0 TeMy

OcHoBHOE CoAEpKaHuE
o TeMamM

OTBOAUMBIX

XapakTepucTHKa OCHOBHBIX BU/I0B
AeSITeIbHOCTH YUYCHUKA
(Ha ypoBHe y4eOHBIX el cTBHIi)

Pasnen 1. Teopernueckue oCHOBBI OpraHM4ecKor XUMHH (4 1)

1. BBenenue

IIpenMer u 3HaueHHe opraHuyeckoi | Paznmnuars

B OPraHUYecKYI0 XUMUH. OcobenHoctu
xumuio (1 1) OPraHUYeCKUX COCTMHEHUN XUMHH.
2. Teopus cTpoeHus 1. Teopust XUMUYECKOTO CTPOCHUS CpaBHuBaTh

OpPraHUYECKUX
coequHeHu (2 u)

A. M. byrneposa. 3oMmepsl.

2. CocraBienue ¢popmyn nzomepon. | Haseiats

MpEaAMCTEL HU3YyUCHUSA

OpPraHMYeCKOM M HEOpraHW4eCKON

OpraHNYeCcKue u

HCOPTaHNYCCKUC COCIUHCHUA.

HU3YYCHHBIC IIOJIOKCHUA

Homenkiarypa OpPraHUYeCKUX | TECOPUU XUMHYECKOIO CTpOeHHus A.
COETMHEHU I M. bytneposa.
OnepupoBarh MOHATUAMH <KaTOM>>,
KMoIeKyaa>>, < BaJICHTHOCTBH>>,
K XUMHYECKOE CTPOECHUE>>,




«KcTpyKTypHas popmyna>>,
KH30MEPUI>>, <KHA30MEPHI>.
MonenupoBaTh IPOCTPAHCTBECHHOE
CTPOCHHME METAHA, 9TaHa, IIPOIIaHa

3. OcobenHocTH
CTPOCHUSI U CBOWCTB
OpPraHUYECKUX
COCIMHEHHH,

UX KJIaccu(uKamms

(1)

DNEeKTpOHHAs NMPUPOAA XUMUYECKOU

CBSI3U B OpPraHMYeCKUX
COCIUHCHUAX.

SIBnenne rTHOpPHUIM3ALUM ATOMHBIX
opbOuTanei. Knaccudukarus

OpTraHNU4YCCKUX BCIICCTB

OnuceiBaTh MIPOCTPAHCTBEHHYIO
CTPYKTYpYy U3y4aeMbIX BELIECTB.
CucremarusupoBaTh 3HAHUS 0

KOBQJIEHTHON XUMHYECKOU CBSI3U.
Paznuyarh TUTIBEI THOpUAM3AIIIT

Paspgen II. Kitacchl opraHn4ecKux COETMHEHHUN. Y TIIEBOIOPObI

(11 u)

4. ITpenenbHbIe yriie-
BOJI0pOAbI (3 u)

1. ANKaHBI: TOMOJIOTHS, U30MEPUS U
HOMEHKJIaTypa.

2. @wusmyeckue W XHUMHYECKHE
cBolcTBa ankaHoB. llosydyenue u
MIPUMEHEHUE aJIKaHOB.

3. lukoankaHbl

5. HenpenenbHubie
YIJIEBOJIOPOIBI (4 1)

1. ANKeHBI, aJKWHBI, alKaJuCHBI:

TOMOJIOTHS, HU30Mepus u
HOMEHKJIATypa.

2. XHUMHYECKHE CBOMCTBA,
MOJTyuYeHue

Y IPUMEHEHUE YTUJICHA.

3. Ilpaktuueckas pabora No 1.
ITomyyenue

STUJICHA U U3yYEHUE €T0

CBOMCTB.

4. XuMHuueckue CBOMCTBA,
MOJTyYCHHUE u MIPUMEHEHHE

JUBHHUIIA U alICTHUJICHA

6. ApomaTuieckue
yTIAEBOIOPOHI (4 1)

1. ApomMaruyeckue YrieBOJOPOJIbI.
benszon. CocraB, 3JIEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHHUE.

2. XuMu4eckue CBOIcTBa OeH30Ia U
TOJIyOJIa.

3. O606maromuit ypok mo teme 4.

4. KontponsHas padora Ne 1.

JeMoHcTpanuu.

1. Omnpenenenue KayeCTBEHHOTO
coCTaBa MeETaHa IO HPOAYKTaM
TOpEeHHUs.

2. B3pbIB cMeCH METaHa ¢ BO3AYXOM.
3. OTtHomeHnE MIPEAEIIBHBIX
YIJIEBOIOPOIOB K pacTBoOpy

NepMaHTaHaTa KaJus, IIEJIOYeH W
KHCIIOT.

4. I'openue sTHIIEHA.

5. Bzaumopericteue

STUJIEHA ¢ OPOMHOM BOJIOM.

6. BzaumopeiicTBue OJTHIEHA C

pacTBOpPOM MepMaHraHaTa

UccnenoBath CBOWMCTBA HU3y4aeMbIX
BEILIECTB.

HaGmomate  AeMOHCTpHpPYEMBIC |
CaMOCTOSTEIILHO MIPOBOIMBIC
OIIBITHI.

HaOmronaTh u OITHCHIBATD
XUMHYECKHE

PEaKIU C IIOMOIIBIO SI3bIKA XUMUH.
CooOnromaTs npaBuja TEXHHUKH
0e30IaCHOCTH.

Oxa3plBaTh MEPBYIO IMOMOIIL MPH
OTPAaBJICHHSX, OXKOTrax U JPYTrUx

TpaBMax, CBSI3aHHBIX C BELIECTBAMHU U
1a00pPaTOPHBIM 000PYIOBAaHUEM.
HaspiBath YTJIEBOIOPO/IbI
MEXIYHAPOJAHOU HOMEHKIIATYPE.
PaznuuaTh NOHATHS «U30Mep» H
«TOMOJIOTY.

MonenupoBaTh MPOCTPAHCTBEHHOE
CTpOCHHE MeETaHa, 3TaHa, IPOIAHa,
ATUJICHA, alleTUIICHA.
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XapakTepus3oBarb CHOCOObI
MOJy4eHHUsl, CBOMCTBA U O0JIACTH
MPUMEHEHHUS N3Y4aeMbIX BEIECTB.
OnsITHEIM yTEM JIOKa3bIBaTh
HETPEIeTbHBIN XapakTep
YIJIIEBOIOPOAOB.

O06001aTh 3HAHMS U J1€TIaTh BHIBOIBI
0 3aKOHOMEPHOCTSAX U3MEHEHUH
CBOMCTB YIIJIEBOAOPOIOB B
TOMOJIOTUYECKHX PSJax.
IIporao3upoBats CBOMCTBA
M3y4aeMbIX BEIECTB HAa OCHOBaHUU
TEOPUH  XUMHYECKOTO  CTPOEHHUS
OpraHMYecKUX coeAuHeHud A. M.
byrneposa.

OnuceiBaTh  T€HETUYECKUE  CBSI3U
MEXIYy  HM3YYEHHbBIMH  KJIacCaMu
OpraHUYECKUX BEILECTB.
OcyuiecTBisATh pacuéTsl 1o




KaJusl.

7. ITonyyenue
KapOUHBIM CTIOCOOOM.
8. 'openue aneruieHa.
9. BsaumMopelicTBUE alleTHIECHA C
OpOMHOM BOJIOM.

10. BzaumopnelcTBue areTuieHa C
pacTBOPOM IepMaHraHaTa Kajusl.

11. Benszon kak pacTtBOpuTEenb. 12.
OTtHomieHue

OeH3071a K OpOMHOM BOJIE.

13. OtHoIEeHUE OeH30a K pacTBOPY
nepMaHraHara

KaJIus.

14. T'openue 6eH3o0ma.

15. Okucienue Toyoia.
JlabGopaTopHbIE OMBITHI.

1. UsrotoBiienne moneneii MOJEKYI
YIJI€BOIOPOIOB.

2. WN3yuenue CBOWMCTB HPHUPOIHOTO
KaydyKka

aliCTUJICHA

HAaXO0KJICHUIO MOJIEKYJIIPHOM
(dbopMyIbl BelIeCTBA MO MPOIYKTaM
€ro CropaHusl.

Hcnons3oBare  anropuTMbl  IIpU
peLIeHUH 3ajiay.
OcyuiecTBisATh BHYTpH- u

MCKIIPCIMETHBIC CBA3U

Pazgen II1. [TpousBoausie yrieBoaopoaos (14 1)

7. CriupTsl, GEHOIBI
(4 1)

1. [Tonsitue o cnuprax. Ilpenenbubie
OJIHOATOMHBIE ciupThl. BogoponHas
CBS3b.

2. Meranoun u 3tanon. [lonydyenue u
XUMHUYECKHE CBOICTBa
OJIHOATOMHBIX

CIIUPTOB.

3. MHoroaromHsbIe
ATWJIECHIJINKOJIb, [JIMLIEPHUH.
4. ®eHombl.
JeMoHcTpanuu.

1. CpaBHeHue

CBOJCTB IIpeIebHBIX OJHOATOMHBIX
COupTOB (PacTBOPUMOCTH B BOJE,

CIIUPTHI:

rOpeHue, B3aUMOJICHCTBUE c
HaTpUeM).
2. BsaumopeiicTBuE TiuLEpUHA C
HaTpUEM.

3. PacTtBOopuMoOCTh (heHONa B BOJIE.

4. BzaumopeiictBue (eHoma ¢
OpOMHOIi BOIOH.

5. BzaumoperictBue

dbeHona ¢ pacTBOPOM IIENOYH.

6. Beitecuenne genona u3 dheHomsTa
HaTpHs YroJIbHOW KUCIIOTOM.

7. BzaumopeiictBue (deHoma ¢
pactBopoM xjopuna xenesa (III) u
OpOMHOI BOJIOM.

JlabGopaTopHBIE OMBITHI.

1. Peakmmsa OKHCIEHHS STHIOBOTO

MopenupoBaTh CTPOCHUE N3yYaEMBbIX
BEIIECTB.

Ha3piBaTh 0JJHOATOMHBIEC CITUPTHI 110
MeXIYyHapOAHONH HOMEKIIAType.
Hccnenosats CBOIiCcTBa
OJTHOATOMHEIX

¥ MHOTOATOMHBIX CIIUPTOB

Habmionate  AeMOHCTpUpYEMbIE U
CaMOCTOSITENIEHO IIPOBOJIUMBIE
OTIBITHI.

Habmronate u OIHCHIBATH
XUMHYECKHUE

PEaKIMH.

[TpoBOUTH KauyeCTBEHHBIC PEAKIUH
Ha

MHOT'OATOMHBIE CITUPTHI ¥ (PEHOJIBI.
Oxka3piBaTh TIEPBYID IOMOIIb IPH
OTpaBJICHUSX, OXOrax U JPYIHX
TpaBMax, CBSI3aHHBIX C BEIICCTBAMHU U
71a00paTOPHBIM 000PYIOBAaHUEM.
O00011aTh 3HAHUS U JEIaTh BBIBOJIBI

0  3aKOHOMEpPHOCTSX  HM3MEHEHUU
CBOWCTB (GYHKITMOHATBHBIX
MPOU3BOAHBIX  YIJIEBOJAOPOJOB B
TOMOJIOTMYECKHUX psiax.

OnHceIBaTh T'€HECTUYCCKUC CBA3U
MEXKY

HN3YUCHHBIMHU Kj1accaMun
OPraHUYeCKHUX

BEIIECTB.




CIIUpPTa OKCUAOM XapakTepu3oBaTh CHOCOOBI
meau (11). MOJy4YEHUS,
2. PacTBOpeHue rauiepuHa CBOIicTBa W 00JIaCTU TNPUMEHEHHS
B BOJIC. M3Yy4aeMbIX BEILIECTB.
3. BzaumopeiicTBue TiuieprHa OcymiecTBIATh pacuéThl o
co CBEKEOCAXKIEHHBIM | XMMUYECKUM YPABHEHUSAM, €CIIA OJTHO
TUAPOKCUAOM U3 pEarupyrolnx BEIIeCTB B3ATO B
Men n30bITKE, (heHoa.
D
8. Anpnerunsl, kap6o- | 1. Anbaerunpr: n3omepus, | MccnenoBarb CBOMCTBA AJIbIETHIIOB,
HOBBIE  KHCIOTHl ¥ | HOMEHKJIATypa, KapOOHOBBIX  KucioT. Habmonate
CJIOXKHBIE busnueckue u XUMHUYECKUE | JEMOHCTPUPYEMbIE u
a¢upsl (7 1) CBOIiCTBa. CaMOCTOSITENILHO MIPOBOJMMbIE
2. llomyyeHue W TNPUMEHEHHE | OMBITHI.
aJbJIETU/IOB. Habmonate u OIHCHIBATh
3. Kap6oHoBbIe KHUCJIOTBI: | XUMHUYECKUE PEAKIIUHU.
TOMOJIOTHS, [IpoBOANTHL KaueCTBEHHBbIC pPEAKIIHH
U30Mepus, HOMEHKJIATypa. | Ha albJeru/ibl, KAPOOHOBBIE KUCIIOTHI.
duznyeckue Cobmronath npaBuiia TEXHUKHU
CBOMCTBA KapOOHOBBIX KHUCIIOT. 0€30MacHOCTH.

4.  XUMHYECKHE  CBOWCTBAa U
NOJy4eHHEe KapOOHOBBIX  KHCJIOT.
CrnosxHble 3(UpBbL.

5. IlpakTtmueckass pabora Ne 2.
[Tonyuenne kapOOHOBBIX KHCJIOT B
mabopaTopu M U3YYCHHE  UX
CBOMCTB.

6. O600maromuil ypok 1mo Teme 6.

7. KontponbHas pabota Ne 2.
JeMoHCcTpanyuu

1. BzaumopeiictBue dhopmMainbaeruaa
C aMMHa4YHBIM pPacTBOPOM OKCHA
cepebpa u ruapokcugom menu (II).
2. KayectBeHHass peakuusi Ha
anpaeruabl ¢ (YKCHHCEPHUCTOU
KHUCJIOTOM.

3. [TomyueHue ykCycHOTO ajbAeTuaa
OKHCITIEHUEM ATAHOJIA. 4.
OTHoOILIIEHUE OJIEMHOBOW KHUCIIOTHI K
OpoMHOH BOJIE.

5. OTHOILIEHHE OJIEMHOBOM KHCIIOTHI
K pacTBOpPY IepMaHTaHaTa KaJusl.

6. [Tomydenue cinoxHoro a¢upa.
JlaGopaTopHbI€ OTBITHI.

1. Okxucnenue »3TaHONIAa OKCHUIAOM
meau (I1).

2. Oxkucnenune
rugpokcuaom meau (I0).
3. Peakuus cepeOpsiHOTO 3epKaiia

anpJeruaa

Oxa3plBaTh INEpPBYIO IOMOUIb IPH
OTpaBIICHUSX, OXOrax M JIPYIHX
TpaBMax, CBSI3aHHBIX C BELIECTBAMU U
71a00paTOPHBIM 000PYI0BAaHUEM.
O0600maTh 3HaHUS U JeNaTh BHIBOJIbI
0  3aKOHOMEpPHOCTAX  HU3MEHEHUH
CBOWCTB (GYHKIMOHAIBHBIX
NPOU3BOJIHBIX  YIJIEBOJOPOJIOB B
TOMOJIOTHYECKHUX Psisiax.

OnuchiBaTh  TEHETHYECKHE  CBS3H
MEXIYy  M3y4eHHbIMH  KJaccaMH
OpPraHUYeCKUX BEIIIECTB.
XapakTepHu30BaTh CIOCOOBI
MOJIy4YeHUsl, CBOMCTBA U 00JAcCTH
IPUMEHEHHS U3y4aeMbIX BEIIECTB.
OcyuiecTBisATh pacy€Thl 1o
XUMUYECKUM YPaBHEHMSIM,
CBfA3aHHbIE C MAaccoBOM (0OBEMHOMN)
JI0J7ei BBIXO/1a MPOAYKTA PEakuu OT
TEOPETUYECKH BO3MOKHOTO

9. AzoTrconepxariue
OpraHUYECKHE
coeuHenus (3 u)

1. Tlonsitue 006 a3zoTcoaepKaluX
OpPraHUYeCKUX COEIMHEHUSIX.
AMWHBI.

OcyuiecTBisATh BHYTpH- u
MEXITPEIMETHBIE CBSA3H.
Habmonate  JeMOHCTpUpYEMBbIE H




2. AHWUIMH — TIPEACTaBUTENb
apOMAaTUYECKUX AMHHOB.

3. ApoMatndeckue
FeTEePOLUKINYECKUE COCTUHECHMUS.
JeMmoHcTpanuu.

1. I[ToyueHue MeTUIIaMUHa,

€ro ropeHue, NoATBEPKICHIE
HICJIOYHBIX CBOMCTB pacTBOpa H
CITOCOOHOCTH K 00pa30BaHUIO COJICH.
2. [Tonyuenue Kpacures
AHWJIMHOBOTO 4EPHOTO u
OKpaIIMBaHUE UM XJIONIKOBOW TKaHU

CaMOCTOSTEIILHO MIPOBOIUMBIE
OIIBITHI.

Hab6nronate u OIIMCHLIBATH
XMUMUYECKHUE PEaKIIUH.

Cobumrogars paBuja TEXHUKH
0€30I1aCHOCTH.

Oxa3piBaTh TEPBYK IOMOIIb IPH
OTpPAaBJICHHIX, OXKOrax U JPYTrUx
TpaBMax, CBSI3aHHBIX C BEUICCTBAMH U
1a00paTOpPHBIM 000PYIOBAaHHEM.
O0600mare 3HaHUs U AeJIaTh BHIBOIbI
0 3aKOHOMEPHOCTSAX MU3MEHEHUH
CBOWCTB (GYHKIIMOHATBHBIX
MIPOU3BOTHBIX

YIIIEBOAOPOAOB B TOMOJIOTHYECKIX
psanax. ITome3oBarbes mHGMOpManuen
U3 JAPYyrux
HMCTOYHUKOB
KpaTKuX
COOOIIIECHUH.
["'0TOBUTH MPE3EHTAIINY 110 TEME

JJIA IIOoArOTOBKH

Pasnen IV. BemectBa %uBbIX KJIETOK (5 4)

10. BemiecTBa »KHUBBIX
KJIETOK — JKHPBI,
YTIICBOJIBI,
AMHUHOKHCJIOTHI,
oenku (5 9)

1. XKupbl — Tpurauuepupl: CocTas,
CTPOEHHE, CBOKCTBA.

2.  Knaccuduxamuss — yrieBoJoB.
I'moko3a:  cTpoeHue, CBOMCTBA,
MPUMEHEHUE.

3. Cnoxnsle yrieBoabl. Caxaposa.
Kpax-

MaJ ¥ IeJITI0J03a.

4. AMUHOKHUCIIOTHI.

S. benku: KJ1accupuKanus,
MPOCTPAHCTBEHHOE  CTPOCHHE WU

cBoiicTBa. CuHTE3 OenKa.
Jemoncrpanuu. 1. PactBopumocTs
JKUPOB B PAaCTBOPUTEISIX Pa3IMYHON
npupojsl. 2. Peakuus cepeOpsHOro
3epKajla C pacTBOPOM TIJIIOKO3bL. 3.
OxucneHue IIIOKO3bl THIPOKCHIIOM
meau (II).

4. I'mpponus caxapo3ssl. 5. ['maponus
newnono3sl. 6. PactBopeHnme w
ocaxieHue 6enkoB. 7. [lenarypanus
0EeIKOB.

JlaGopaTopHsble OTIBITHI. l.
PacTBoprMOCTh XHpPOB B BOAE H
OpraHMYECKUX PpaCTBOPUTEISX. 2.
BsaumopeiictBue
IJIFOKO3Bl  CO  CBEXKEOCAKIAEHHBIM
ruapokcuaoM  Mmeaun  (II)  mpm
OOBIYHBIX ~ YCIOBUSIX M TIpH
HarpeBaHuu. 3. BzaumopeiictBue

Hcnons3oBath BHYTpHU- u
MEXITPEIMETHBIE CBA3H.

HccenenoBath CBOMCTBA M3Yy4aeMbIX
BEIIECTB.

Habmronate  geMOHCTpUpYEeMBbIE |
CaMOCTOATEJIBHO MIPOBOIUMBIE
OTBITHI.

Ha6nronate u OTIUCHIBATh
XUMUYECKUE PEAKIINH.
XapakTeprus3oBaTh CBOWCTBA,

OMOJIOTMYECKYIO pOJb W  00JacTu
IPUMEHEHHS N3Y4aeMbIX BEIIECTB.
[TpoBOIUTH KayeCTBEHHBIE PpEAKIUH
Ha yrueBoabl, Oenku. CobmonaTh
IpaBUjIa TEXHUKU O€30IaCHOCTH.
Oxa3piBaTh TEPBYIO IOMOIIb IPH
OTpaBJIEHUSX, OXOrax M JPYIux
TpaBMax, CBSI3aHHBIX C BEUIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHHEM.
O0600maTe 3HaHUS U AeJIaTh BHIBOIbI

0 KJ1accax OpPraHUYECKUX
COECTVHEHUN.
[Tons3oBatbess  uHpoOpManuend U3

JPYTUX MUCTOYHHKOB JUTSI TIOJATOTOBKH
KpaTKUX COOOIIEHUH.
['0TOBUTH MpE3EHTANINH 110 TEME




caxapo3sbl ¢ TUIPOKCHIOM METU

(I) nmpu OOBIYHBIX yCIOBUAX. 4.
BzaumoneiictBue Kpaxmaia C
noaoM. 5. I'maponu3 kpaxmana. 6.
[[BeTHBIC peakiy Ha OEJIO0K

11 xnacc (1 4 B HExemto, Bcero — 35 4; U3 HUX 1 4 — pe3epBHOE BpEMsI)

ba3oBblii ypoBEeHb

Tembl, packpbiBalomue
AAHHBINA pa3jaen mpo-
rpammbl. KosimuecTBo
4aC0B, 0TBOJAMMBIX
HA IaHHYK TeMy

OcHoOBHOE co/lep:KaHue
o TeMaM

XapakTepucTHKA OCHOBHBIX
BH/I0B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

Paznen . O6mast xumus (21 u)

1. Baxueiimue
MOHSATHS, 3aKOHBI
1 TEOPUH XUMHUHU

(3 1)

1. BakHelmme MOHATUA XUMUAHA
U HUX B3auMOCBs3H. OCHOBHEIC
3aKOHbl XMMHH U pacu€Thl Ha
HX OCHOBE.

2. CoBpeMeHHbIE
MPEACTABICHUSI O CTPOCHUU
aroma.

3. Ilepuomunueckuii 3akoH U
[Tepuoanueckas cucreMa
XHMUYECKHX DJIEMCHTOB

JI. WM. MeHaeneeBa B CBETE
TEOPHUH CTPOEHUS aToMa.
Hemonctpauuu. 1. Mogenu
Mosiekyn. 2. OObémHBIE U
INIOCKOCTHBIC MOACIN

aTOMHBIX opOurtaneil. OnopHsie
KOHCIICKTBI

Hcnonb3oBath BHYTpH- u
MEXIPEAMETHBIE CBSI3H.
HasbiBaTh U OOBSICHATH MPUYUHBI
MHOT000pa3us BEIIECTB.
0O06006111aTh MHOHSITHUS «S-
opouTanb», «p-opOUTaIB», «d-
OpOUTATIBY.

OnuceiBath 3JIEKTPOHHOE
CTpOCHHE aToMa C IOMOIIbIO
ANIEKTPOHHBIX KOH(PHUTYpAIUH.
XapaxkTepus3oBaTh CTPYKTYpY
TaOJINIIBI

«[lepuonnyeckas cuctema
XUMUYeCKuXx oaneMmeHntoB J[. .
MenieneeBay (kopoTkas opma).
CpaBHuBatTh 3JIEKTPOHHOE
CTpOEHHE aTOMOB  DJIEMEHTOB
MaJIbIX U OOJIBIINX TIEPHOIOB.
Onpenenstob TOHSITUS
«XAMHYECKHI 3JIEMEHT),
«TIOPSIIKOBBIN HOMEPY,
«MacCcoBO€ YHCIIO», «U30TOI,
«OTHOCHUTENIbHAsI aTOMHAs Maccay,

«ONEKTPOHHAs 000104YKay,
«QIIEKTPOHHBII CIIOW»,
«QIIEKTPOHHAs opoUTaIbY,
«Ilepnonnueckas cucreMa
XUMUYECKHUX IIEMEHTOB.
IIpoBoauTs pacy€Tsl o
XUMUYECKUM bopmynam u
YPaBHEHHUSAM
2. CTpoeHHe U MHOTO- I. Xumunueckas cBa3p u e€ | Mcnons3oBarh BHYTpH- 51
o0pasue BelecTB BUJIBIL. MEXIPEIMETHBIE CBS3H.
(3 9) 2. Kpucrammmueckue pemérku. | O600marh MTOHSATHUS
B3aumocBss3b TUIA | «KOBAJIEHTHAs HENoJIsIpHast
XUMHUYECKON CBSA3H, | CBSI3b», «KOBAJCHTHAs MOJISpHAs




KPUCTAJUIMYECKON PEIIETKA |
CBOWICTB BEILIECTB.

3. Mmuoroo0pasue BeEIEeCTB M
€ro MPUYHHBI.

Hemonctpamuu. 1. OOpasis
BEIECTB.

2. Monpenu MOJIEKYJI,
KPUCTAJIMYECKUX DPEIIETOK. 3.
CxeMbl 00pa3oBaHUS Pa3HbBIX
BUgoB CcBs3u. 4. OOpa3isl
aMOp(HBIX U KPUCTATUTUIECKUX
BEILIECTB 5. [LnaBnenue
XJIOpUJla HaTpus; BO3TOHKa
MOJa; HW3YyYCHHE TEIUIOBOM U
AIIEKTPUYECKON MPOBOJIUMOCTHU
METaJlIOB.

6. IlomyyeHuwe anIOTPOINHBIX
MoauUKaIit KHUCJI0pOo/a,
cepsl, hocdopa.

3. Cmecu U pacTBOPBI
BemecTs (5 1)

1. Yucrele BewmecTsa U CMECH.

PacTtBopbI.
2. Ilpaktudeckas padora Ne 1.
[IpuroroBnenue pacTBOpOB

3a1aHHON KOHLIEHTPALUU.

3. PacTBOpBI 31€KTPOIIUTOB.

4.  JlucnepcHbl€  CHCTEMBI.
Kounouanslie pacTBOpBHI.

5. KonrtponbHas padora Ne 1.
JeMoHcTpanuu. 1.
HucnepcHple  cucteMbl. 2.
VcTuHHBIE ¥ KOJUJIOWJHBIE
pactBopbl. 3. Tabmuuper wu
CXEMBI KJ1accu(uKanuu
JIMCTIEPCHBIX CHCTEM

4. XyuMHu4YecKue
peakuuu (10 u)

1. Knaccubukanus peaxiuii B

HEOPraHWYEeCKON U
OpraHMYeCKON XUMHHU.
2. TennoBoii ekt

XUMUYECKON pEeaAKIUU.

3. CkKopocTh  XUMHYECKOMH
peakuuu. Katanus.

4. OOpaTUMOCTh XHWMHUYECKHUX
peaKuui.

XUMHUYECKOE pAaBHOBECHE.

5. Peakiuu noHHOTO OOMEHa B
BOJIHBIX PacCTBOPAX.

6. IlpakTtuueckas pabora Ne 2.
Pemenne skcrepuMeHTaIbHBIX
3azay.

7. T'maponu3 OpraHMYecKUX |
HEOPraHUYECKHUX BEILECTB.

8. OKHUCITUTENTBHO-

CBA3b», «HOHHAas CBs3b»,

«BOJOpPOJIHAS CBSI3bY,
«MeTaJUTMYeCKast CBA3bY,

«MOHHAs KpUCTAJUIMYECKAs]
peéTkay, «aTOMHast
KpUCTAJIJINYECKasl peiéTkay,
«MOJIEKYJIIpHas

KpHUCTaJlJInyecKas peméTkay,
«MeTaJlIIMYecKas
KpUCTaJlJInYecKas peiéTKay.
MogenupoBatb CTpOEHUE

BEIIECTB C KOBAJEHTHOU H
HOHHOH CBS3EIO.

OnuceiBath CTPOCHHUE
KOMILJICKCHBIX COEJUHEHUH.
OnuceiBath IIPOLIECCHI,

IMPOUCXOAIHNC IIPU PACTBOPCHHUU
BC€IICCTB B BOJC.

IIpoBonuTth pacuEThl o
XUMHYECKUM dopmynam U
YPaBHEHUSIM.

AprymeHTHpoBaTh BBIOOD
KJaccu(puKanuu XUMUYECKUX
peaKuuii.

Habmonate u OIKCHIBATH

XUMHYCCKUC PCAKIIUU.
HeHaTL BBIBOJIbI U3 PE3YJIbTATOB

IPOBEIEHHBIX XUMHUYECKUX
OTIBITOB.

YyactBoBaTb B COBMECTHOM
00CyXJIeHUH pe3yiIbTaToB
OTIBITOB.

Cobnronate TEXHUKY
0€30MacHOCTH.

Oxka3pIBaTh MEPBYIO MOMOIIbL IPU
OTpaBJICHMSIX, OXKOrax M JPYrux

TpaBMax, CBSI3aHHBIX c
BELIECTBAMH U  J1a0OpaTOpPHBIM
000pynOBaHUEM.

OOBSCHATD: IIPOLIECCHI,

MIPOTEKAIOIIME TIPU DBJIEKTPOIU3E
pacIiaBoB U pacTBOPOB; YCIOBUS
TEUEHHsS] peaklLUidl B pacTBOpax
3JIEKTPOJINTOB 110 KOHIIA;
yCJIOBUS, BIIMSIOLLINE Ha
MTOJIOKEHNE XUMHYECKOTO
PaBHOBECHSI; YCIOBUS, BIUSIOLINE
Ha CKOPOCTh XUMHYECKON
peakuuu.  CoCTaBIsATh  CXEMBbI
JJIEKTPOJIN3a  DJIEKTPOJIUTOB B
paciuiaBax ¥ pacTBOpax.

[IpenckaspiBaTh:  BO3MOYKHOCTH




BOCCTaHOBUTEJIbHbBIE

peaKkiuu.

9. DnekTposu3 pacTBOPOB H
pacIuiaBoB.

10. KonTponbHas padora No 2.
Hemonctpauuu. 1. Dk30- u
SHAOTEPMUYECKUE PEAKIUH. 2.
Cxembl. 3. Tabmuisl.

4. OMBITHI, OTpaXkarolue
3aBUCUMOCTh CKOpOCTH
XUMHUYECKHUX PEAKIH OT Mpu-
POJBI U U3MENIbUEHUS BEILECTB,
oT KOHIEHTpaLUU
pearupyromux BemiecTs, OT
temnepatypbl. 5.  OmNbITHI,

MOKa3bIBAIOIIHE
AIIEKTPOIIPOBOTHOCTb

pacriaBoB " pacTBOpPOB
BCIIIECTB pa3IMYHOTO
ctpoenus. 6.  M3meHenue

OKpacKu UHJUKATOpOB B
Pa3INYHBIX CpPENaAX.

7. AMdoTepHOCTH u
3aKOHOMEPHOCTH  MPOTEKAHUS
peakmuit oOMeHa. 8.

DIIEKTPOIN3 PACTBOPOB COJICH.
JlaGopaTopHble  ONBITBL. 1.
BzaumogeiictBue  IMHKA ~ C
COJIIHOU U YKCYCHOMU
KUCJIOTaMU. 2.
BzaumopeiicTBHE IMHKA

C  KOHIICHTPUPOBAaHHOM U
pa30aBIeHHOI CepHOI
KUCJIOTOM. 3. H3menenue
OKpacKu WH]JIMKaTOPOB B
Pa3JIMYHBIX CpEaax.

4. I'mppoinns conent

MPOTEKAHUS XUMHYECKHX
peaKuHii Ha OCHOBE UMEIOLIUXCSA
3HAHHUI XUMHYECKOM
TEPMOJAUHAMHUKY;  HaAIMpaBJICHUE
CMEIICHHUS XUMHYECKOT0

paBHOBECHSI NpU  HU3MEHEHHH
YCJIOBHM MPOBEIEHUS 00paTUMON
XUMUYECKON pEeaklUH; PEaKLHIo
Cpelbl BOAHBIX PACTBOPOB COJICH.
XapakTepru30BaTh OKUCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE PEAKLIUU KaK
IIPOLIECCHI, npu KOTOPBIX
U3MEHSAIOTCSI CTETIEHU OKHUCIICHUS
aTOMOB.

[TpoBoanTh pacuéTnl o
XUMHYECKUM dopmynam U
YPaBHEHUSIM. [Tonb30BaThCs

uHpOpManuei u3 Ipyrux
UCTOYHUKOB JJs  MOATOTOBKHU
KpaTKUX COOOIIEeHUMN

Paznen II. Heoprannueckas Xxumusi.
B3anmocBsi3p oprannyeckoil u Heopraundeckoi xumuu (13 q)

5. Metannsl (4 1)

1. Tlonoxkenue MeTAIIOB B
Ilepnonnueckoii cucTeme
XUMUYeCKnX d3yemeHtoB JI. M.
MenneneeBa W uxX oOmas

XapaKTePUCTHUKA.

2. MeTamibl IJIaBHBIX
TOATPYTII.

3. MeTtannsl MOOOYHBIX
TIOATPYTIII.

4, Kopposus METAJLIOB.

[lonmyyenue w©  nOpUMEHEHUE
METaJUIOB

6. Hemeranisl (4 u)

1. TlonoxxeHune HEMETAIJIOB B

Hcnons3oBars BHYTpH- "
MEXIPEIMETHbBIE CBSI3M.
O06o6mar, 3HaHWsT ©  AeJIaTh
BBIBOJBI O  3aKOHOMEPHOCTSX
W3MEHEHUH CBOMCTB METAJIOB H
HEMETAJUIOB B  NEpUOJaxX U
rpymnmax [Tepnonnueckoi
cuctemsnl. ccienoBarh CBOMCTBA
M3y4aeMbIX BEIIECCTB.

HaGmronate neMOHCTpUpYyeEMBbIE U
CaMOCTOSITEILHO MIPOBOIUMBIE
OITBITHI.

OnuchIBaTh CBOMCTBA M3y4aeMBbIX




[Tepuoanueckoit cUCTEME
XUMHYECKUX 3y1eMeHToB [, .
MenneneeBa u ux oOmas
XapaKTEePUCTHUKA.

2. OOmas XapaKTEePHCTHKA
HemerawioB VII u VIA-rpynm.
3. OOmas  XapaKTepuCTHKa
HemeramwioB V u IVA-rpynm.

4. KontpoasHas pabora Ne 3.
Hemoncrpamuu. 1. Tabmuubl u
CXeMbl  CTpPOEHHUSI  aTOMOB,
pacnpocTpaHEHUs 3JIEMEHTOB B
PUPOJIE, IOTYUCHHS U
NIPUMEHEHUS COCTUHEHHNH
HEMETAJJIOB.

2. BeITecHeHHE TaJIOTEHOB U3
UX COJIeH.

3. TlonmydyeHue amIOTPOIHBIX

Mo UKAIHi KHCIIOPO/Ia,
cepol 1 pocdopa.

4. Peakuuu, WIITFOCTPUPYIOIIUE
OCHOBHBIC XUMHUYCCKHUC

CBOMCTBAa Cepbl, KHUCJIOPOJA,
docdopa. 5. BzaumonerictBue
BOJIOW, JIMTHUS C  a30TOM

BO3/1yXa, HaTpus C
HeMmetauilamMd. 6. [amenue
HeTanéHou HU3BECTH. 7.

B3aumoneicteue amtOMuHHUS C
BOJIOM, OPOMOM, HOJIOM.

8. OOpa31pl CrIaBOB Kenesa. 9.
O06pa3iiet METaJUIOB d-
AJIEMEHTOB M HUX CIUIaBOB, a
TaK)XKe HEKOTOPBIX COCTMHEHUI.
10. OnbITHI, WITFOCTPUPYIOLLINE
OCHOBHBIE XUMUYECKHE
CBOWCTBA  COCIMHEHUU d-
AJIEMEHTOB.

Jlabopatopubie  ombITHL. 1.
KauecTtBeHHble peakuuu Ha
raJloreHUA-UOHBI.

2. KauecTBeHHBIE peakIMu Ha
noHsbl xene3a Fe2+ u Fe3+

7. Heopranunueckue
U opraHuyYeckue BemiecTBa (2

q)

1. OOmas xapakTepucTHKa
HEOPraHUYECKUX u
OpPraHUYECKHX COCTUHEHUN |
UX TEHETUYECKAasl B3aHMOCBS3b.
2. IlpakTuueckas padbora Ne 3.
Pemenne skcnieprMeHTaJIbHBIX
3aja4.

BEIIECTB HA OCHOBE HAOJIIOIECHUNA
3a UuXxX HpeBpaH_[eHI/IHMI/I.
JlenaTh BBIBOJBI M3 PE3YJIBTATOB

MIPOBEIEHHBIX XUMHUYECKUX
OITBITOB.

YyacTBOBaTb B COBMECTHOM
00CyXICHUHN pE3yJIHTATOB
OIIBITOB.

CobOmronaTh TEXHUKY
0e30IMacHOCTH.

Oka3pIBaTh MEPBYIO MOMOIIb IPH
OTPABJICHUSIX, OXKOTaxX M JPYrux
TpaBMax, CBSI3aHHBIX c
BELIECTBAMM U  J1a0OPaTOPHBIM
000pyI0BaHUEM.

OOBACHATD B3aUMOCBSI3U MEKIY
HaXOXKIEHUEM B MIPUPOJIE,
CBOMCTBaMH, OMOJIOTHYECKOM
POJIBIO M 00JIACTSIMU TIPUMCHEHUS
M3Yy4aeMbIX BEIIECTB.
[Iporuo3upoBarb CBOMCTBa
HEU3YYEHHBIX OJJIEMEHTOB U UX
COE€IUHEHHMI HAa OCHOBE 3HAHUM O
[Iepnonnueckom 3akoHe.
Paznuuarh BUABI KOPPO3HH.
OOBSICHATD IIPOLIECCHI,
MPOUCXOJISIINE TIPH XUMHYECKOM
U DJIEKTPOXUMUYECKON KOPPO3HH;
CIIOCOOBI 3allUTHI METAJUIOB OT

KOPPO3HH.
OOBACHATh B3aMMOCBSI3U MEKIY
HCOPraHn4CcCKUuMHU n

OpPraHUYECKUMU BELIECTBAMH.
OOBSACHATH 3aBUCUMOCTH (opm
HaXO0XJIEHUs BEIIECTB B IPUPOJE
U UX NPUMEHEHHUS YEIOBEKOM OT
XUMHYECKHUX CBOMCTB BEILLIECTB.
3HaTb M yMETb  OOBIACHATH
CIOCOOBI 3aIUTHl OKpY’Karolein
Cpezbl U 4eloBeKa

OT IIPOMBIIIJIEHHBIX 3arpsI3HEHUM.

8. [Ipon3BOACTBO U
IMPUMCHCHUC BCUICCTB

1. BemectBa u MaTepuaisl
BOKPYT Hac.

OOBACHATH YCIOBUS NPOBEACHUS
XUMHUYECKHX peaKIuil, Jiexalnx




1 Marepuanos (3 4)

2. XUMHYECKOE 3arps3HeHue
OKpYXarolllel cpeabl HU  €ro
MOCIIEACTBHUSL.

3. HayuHble METOJIbI MMO3HAHUS
BEIIIECTB u XUMHUYECKUX
peaKuui.

Hemonctpanuu. 1. 3HaKOMCTBO
¢ o0pa3namMM JIEKapCTBEHHBIX
BEIISCTB, OBITOBOM XHMHH. 2.
OO0pa3ipl METALTUYECKUX PYA
U JIpyroro  Celpbid  JJIA
METaJUTyprUueCKUX
Mpou3BOACTB. 3. Moaeinb
KOJIOHHBI CHUHTE3a JUTSt
MPOU3BOJCTBA amMmuaka. 4.
CxeMbI MPOMU3BOJICTBA YYyTYHA U
CTaJIu. 5. Tabmuisl,
KIIACCU(UKALMOHHBIE  CXEMBI
METOJIOB MIO3HAHUS

B OCHOBE TIOJIyYCHHS H3y4aeMBIX
BEILIECTB.

OmnuceiBaTh XMMHUYECKHE
peaknuy, JIeKalue B OCHOBE
HOJYYCHHS U3y4aeMbIX BEIECTB.
OcymecTBiATh  pacy€Tsl IO

XAMHYECKUM YPaBHCHUSM,
CBSI3aHHBIM c MacCOBOM
(00BEMHOIN) IoJIER BBIXOJIa
MPOJyKTa peakuuu oT

TEOPETUYECKH BO3MOXHOTO.
[IporHo3upoBarh  MOCIEICTBUS
HapylieHUH mpaBuia Oe30macHOM
paboThI CO CpeacTBaMU OBITOBOU
XUMUH.

[IpoBoauTh pacu€rsl o
XUMHYECKUM bopmynam U
YPaBHEHUSM.

Ilonp3oBaTbes uHGpOpManuen u3
IPYrux HMCTOYHHUKOB JUIS
HOJTrOTOBKU KPaTKUX COOOIIEHUH.
I'otoBuTh KOMIIBIOTEPHBIE

IMPC3CHTAIM 110 TCMC
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