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IHacnmopTt nporpamMmmsli

Kuaacce

10-11

IIpeamer

XUMUA

YpoBeHb nporpaMmmbl

bazossiii (10-11)
Yrinyonennsiit (10-11)

KoauyecTBO 4acoB B HeAe10

10 ki1 6a30BBIN — 1 Yac B HENEIIO
11 xi1 6a30BBIN — 1 Yac B HENEIIO

10 k1 yrinyOneHHbIN — 3 yaca B HEAEIIO
11 ki yrnyOneHHbIl — 3 yaca B HEAEIIO

Koun4yecTBO 4aCOB B I'oj

10 ki1 6a30BbIiT — 34 yaca
11 ki1 6a3oBbIii— 34 yaca

10 k1 yrnyonenusiii — 102 yaca
11 ki yrnyOnennsiit -102 yaca

PaGouass mporpamMmma cocTaBjieHa
B COOTBETCTBHU C TPEOOBAHUSIMH*

OK I'OC (10-11 knaccsr)

Pa6ouas nporpamma cocrapjieHa
HA OCHOBeE NPOrPaMMBblI

1. Xumus. baszobiit ypoBenb. 10—11 xkmaccel : pabouas
nporpamma k JuHun YMK B. B. Jlynuna y4eOHO-
Meroaudeckoe mocooue / B. B. Epemun, A. A. Jlpo3nos, U.
B. Epemuna, 2. 0. Kepumor. — M. : [Ipoda, 2017.

2. Xumus. Yrinyonenssiii ypoBenb. 10—11 knaccsl : pabouas
nporpamma k JuHun YMK B. B. Jlynuna y4eOHO-
Meroaudeckoe mocooue / B. B. Epemun, A. A. Jlpo3nos, U.
B. EpemuHa,
2. 10. Kepumon. — M. : JIpoda, 2017.

YuyeOHUK

1. Xumusa. bazosbiii ypoenb. 10—11 kmaccel : pabouas
nporpamma k JuHun YMK B. B. Jlynuna y4eOHO-
Meroaudeckoe mocooue / B. B. Epemun, A. A. Jlpo3nos, U.
B. Epemuna, 3. 10. Kepumo. — M. : Jlpoda, 2017. — 104,
[1] c.

2. Xumus. Yrayonenssiii ypoBenb. 10—11 knaccsl : pabouas
nporpamma k JuHun YMK B. B. Jlynuna y4eOHO-
Meroaudeckoe mocooue / B. B. Epemun, A. A. Jlpo3nos, U.
B. Epemuna, 3. 10. Kepumo. — M. : Jlpoda, 2017. — 324,

[1] c.

JAumakTudyecKkuii MaTepuas

1.D5nekTpoHHOE NPUJIOKEHUE K YIEOHUKY
2.Meroaunueckoe nocodue A yIuTens
3.TecTsl U11 UTOTOBOTO KOHTPOJIS
4.Buzneoypoku

5. MHTepHeT pecypcesl




Ilnannpyemblie pe3yJbTaThl 0CBOEHHUS Y4eOHOI0 MpeaMeTa « XuMus»

JIMYHOCTHBIE:

— c(hOpMHUPOBAHHOCTh TOJIOKHUTEIHHOTO OTHOIICHHS K XHUMHH, YTO OOYCIaBIIUBACT
MOTHBAIIMIO K YUeOHOH JeSTEIHLHOCTH B BEIOpAaHHOM cdepe;

— c(hOpMHUPOBAaHHOCTH YMEHHUS pemiaTh MPOOJIEMBbI TOHUCKOBOTO M TBOPUYECKOTO
XapaKkTepa;

— c¢(hOpMUPOBAHHOCTH YMEHHMSI TIPOBOJIUTH CAMOAHAJIU3 U OCYIIECTBIISITH CAMOKOHTPOJIb U
CaMOOIICHKY Ha OCHOBE KPUTEPHEB YCIICIIHOCTH,

— c(hOpMUPOBAHHOCTH TOTOBHOCTH CJIeIOBATH HOpMam IPUPOIO- "
3I0POBBECOEPETAIONIETO TOBEACHHS; — COPMUPOBAHHOCTD MPOYHBIX HABBIKOB, HAIPABICHHBIX
Ha caMOpa3BUTHE Yepe3 caMo0Opa3oBaHuUE;

— c(hOpPMHPOBAHHOCTh HABBIKOB IPOSIBICHNE TMO3HABATEIHLHON HMHHUIIMATUBEI B YYC€OHOM
COTPYIHHUYECTBE.

IIpeamerHble:

BoinyckHUK Ha 0230BOM YPOBHE HAYYMTCS:

— packpbIBaTh Ha IMpUMEpPax pojb XUMHUHU B (OPMUPOBAHMM COBPEMEHHOM Hay4yHOMU
KapTUHBI MUpa U B IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;

— JEMOHCTPUPOBATh Ha MpHUMEpax B3aUMOCBA3b MEXKIY XUMHUEH U JpyruMu
€CTECTBEHHBIMU HayKaMH;

— pacKpblBaTh Ha HpHUMEpax IMOJIOKEHUS TEOPUM XUMHUYECKOro crpoeHus A.M.
byrneposa;

— noHuMaTh (usnueckuil cmbica [lepuoauueckoro 3akona /[.J. MenneneeBa u Ha ero
OCHOBE OOBSCHSATH 3aBUCUMOCTb CBOWCTB XHMHUYECKHX OJJIEMEHTOB MU OOpa3oBaHHBIX HMU
BEIIECTB OT AJIEKTPOHHOTO CTPOCHHS AaTOMOB;

— 00BSACHATH MPUYMHBI MHOTOOOPA3us BELIECTB HA OCHOBE OOLINX MpeACTaBIEeHUN 00 UX
COCTaBE€ U CTPOCHUH;

— MPUMEHSTH MpaBUjIa CUCTEMATUYECKON MEXAyHApOJHOW HOMEHKIIATYphl KaK CpeCcTBa
pa3nuyeHus U UACHTU(DUKAIINY BEILIECTB [0 UX COCTaBy U CTPOEHUIO;

— COCTaBJISATh MOJIEKYJISIPHBIE M CTPYKTYypHblE (DOpPMYJbl OpPraHMYECKHX BEIIECTB Kak
HOocuTeNnel HH(OpMalMM O CTPOEHMM BEIIECTBA, €ro CBONCTBAX M MPUHAIIEKHOCTH K
OIIpE/IENIEHHOMY KJIacCy COEAMHEHMUI];

— XapakTepu3oBaThb OPraHWYECKHE BEIIECTBA II0 COCTaBY, CTPOEHUIO U CBOMCTBaM,
YCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEX]ly JaHHBIMU XapaKTepPUCTUKaMH BEIIECTBA;

— MPUBOJUTH MPUMEPHI XUMHUECKUX PEAKIUI, PACKPHIBAIOLINX XapaKTepHbIE CBOICTBA
TUMAYHBIX MPEACTaBUTENEH KIacCOB OPraHMYECKMX BEUIECTB C LIENbI0 UX HACHTU(UKALUHU U
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

— IPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEaKI[Mil HAa OCHOBE 3HAHUM O
TUIAX XMMUYECKON CBSI3U B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUM UM XUMHUYECKMX CBOMCTBAX BELIECTB JUIS
0€30MacHOT0 NPUMEHEHUS B IPAKTUUECKOH JEATENbHOCTH;

— MPUBOJUTH MPUMEPHI IPAKTUUECKOTO MCIOIb30BaHUS MIPOIYKTOB NEepepaboTKu HePTH
U TMPUPOJHOTO Ta3a, BBICOKOMOJIEKYJIPHBIX COEAUHEHHH (MOJIMATUIIEHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOT'O BOJIOKHA);

— MPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPraHUUYECKUX BEUIECTB: INIMIIEPUHA, YKCYCHOMN
KHCJIOTBI, HETIPEIETIbHBIX )KMPOB, IIFOKO3bI, KpaxMasa, OelIKoB

— B COCTaB€ MUILEBBIX MPOJTYKTOB U KOCMETUYECKUX CPEJICTB;

— BJIQ/IETh NpaBUJIaMH U IprueMaMH 0e30MacHOi paboThl ¢ XUMUUYECKUMHU BEILIECTBAMHU U
n1abopaTopHBIM 000PYI0BaHUEM;

— yCTaHaBJMBaThb 3aBUCHUMOCTb CKOPOCTM XHUMHYECKOW peakuud ¢ CMELIEHUs
XMUMHUYECKOTO PaBHOBECHUSI OT Pa3IUYHBIX (PAKTOPOB C LEIbIO ONPEAETICHHUS ONTUMAaTbHBIX
YCIIOBUN IPOTEKAHUSI XUMHUYECKUX MTPOIIECCOB;



— IPUBOAUTDH IPUMEPHI TUAPOJIN3a COJIEH B TOBCEITHEBHOM JKU3HH YEJIOBEKA;

— NPUBOJUTH IPHUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUUil B MPUPOJE,
IIPOM3BOJICTBEHHBIX MPOIECCAX U KU3HEEATEIBHOCTH OPTaHU3MOB;

— MPUBOJAUTH NPUMEPbl XUMUYECKUX PEAKLUN, paCKphIBAIOIIMX OO0IIHE XUMUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB — METAJIIOB U HEMETAJLJIOB;

— IMPOBOJUTH pacueTbl Ha HAXOXIEHHE MOJIEKYJIApHON (opMynbl yrieBoAopoja Io
MPOJyKTaM CrOpaHHsl U IO €ro OTHOCUTEJIbHOM IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJILIUX B €r0 COCTaB;

— BJIaJIETh MpaBUIaMH 0€30MacHOr0 OOpallleHusl C €AKUMH, TOPIOUYUMHU M TOKCUYHBIMU
BEIIECTBAMU, CPEACTBAaMH OBITOBOM XUMUU; —

OCYIIECTBIIATh MOMCK XUMMUYECKON MH(pOpMAlLM{ 0 HA3BaHUAM, HUICHTH(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMYysiaM BEIIECTB;

— KpUTHUYECKM OLIGHMBAaThb M MHTEPHPETUPOBATH XUMUYECKYI0 HH(popMaIuio,
COJIEpIKAIYIOCs B COOOIEHHSIX CPEICTB MacCOBOM HH(popMalyy, pecypcax MIHTepHeTa, Hay4yHO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LIEJIAX BBISBICHUS
OLIMOOYHBIX CYXJIeHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

— MPEICTABIIATH IIyTU PELIEHUs II00aNbHBIX MPOOJIEM, CTOALIUX MEPE] YEJIOBEUYECTBOM:
9KOJIOTMYECKUX, SHEPreTUUECKHUX, ChIPhEBBIX, U POJIb XUMHUHU B PEILICHUHU 3TUX MPOOIIEM.

BrinyckHUK HA 6a30BOM YpPOBHeE MOJYYHUT BO3MOKHOCTh HAYYUThCSI:

— WUTFOCTPUPOBATHh HA MPUMEPAX CTAHOBJICHHE M DBOJIIOIMIO OPTaHMYECKOW XUMUM Kak
HayK{ Ha Pa3IMYHBIX HCTOPUYECKHUX dTAllax €€ pa3BUTHUS,

— HCIIOJB30BaTh METOABl HAYYHOTO IO3HAHHS TPHU BBIMOJIHEHUU MPOEKTOB U y4eOHO-
MCCTIEAOBATENIbCKUX 3a/ad 10 H3YYCHHUIO CBOWCTB, CIIOCOOOB TOJIYYCHHS] U PACTO3HABAHMS
OpraHUYECKUX BEIIECTB;

— OOBSCHATH MPUPOAY W CIOCOOBI OOpa3oBaHWS XWMHYECKOW CBSI3U: KOBAJICHTHOM
(monsApHO#, HEMOSPHON ), HOHHOM, METAJTMIECKOM, BOIOPOTHOM

— C IENBIO OTPEICTICHUSI XUMUYECKON aKTUBHOCTH BEIIIECTB;

— YCTaHABIIMBAaTh T€HETHYECKYIO CBS3b MEXKIY KJacCaMH OPraHUYECKUX BEIIECTB IS
000CHOBaHMSI TPUHIMIMHAIHPHOM BO3MOXKHOCTH TOJTYYCHHUS] OPTraHUYECKUX COCTUHEHUN
3aIaHHOTO COCTaBa M CTPOCHUS;

— YCTaHABJIMBATh B3aWMOCBS3U MEXIy (pakTaMu W TEOpUEH, MPUUMHOU U CIICJICTBUEM
MpU aHaJM3€ MPOOJEMHBIX CUTyallMii W OOOCHOBAaHHMM TMPUHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHUYECKUX 3HAHUM.

BbInyCKHUK Ha yriiy0JJeHHOM YPOBHE HAYUYMTCS:

— packpbeIBaTh Ha MpUMEpax pojb XUMUU B (HOPMHUPOBAHUH COBPEMEHHON HaydHOU
KapTUHBI MUpa M B NPAKTHYECKOW JEATEIIBHOCTH YEJIOBEKA, B3aWUMOCBS3b MEXKIYy XUMHEH U
JIPYTAMH €CTECTBEHHBIMU HAYKaAMU;

— WUIIOCTPUPOBATh HA NIPUMEPAX CTAHOBJICHUE W ABOJIIOLUUIO OPraHUYECKOW XMMHUU Kak
HAaYKH Ha Pa3JIMYHbIX UCTOPUUYECKHUX ATANaX €€ pa3BUTHUS,

— YCTaHAaBIMBaTh NPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXAY CTPOCHHUEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U MEPUOJINYECKUM M3MEHEHHEM CBOMCTB XUMHUYECKHUX AJIEMEHTOB U MX
COCIMHEHUN B COOTBETCTBUM C IIOJIO)KEHUEM XHWMHUYECKHX DJIEMEHTOB B MEPUOIUYECKOMN
CHCTEME;

— QAHAJIM3HPOBATH COCTAB, CTPOEHHWE M CBOWCTBA BEUIECTB, MNPUMEHSAS MOJOKECHUS
OCHOBHBIX XMMHYECKUX TEOPHIl: XUMHUYECKOTO CTPOCHHS OpPraHMYEeCKHUX CcoeauHeHui A.M.
Bytneposa, cTpoeHus atoma, XUMHYECKON CBS3H, MIEKTPOIUTUYECKON TUCCOUMAIMUA KUCIOT U
OCHOBAHWH; YCTAaHABJIUBATH NMPUYUHHO-CIICICTBEHHbIE CBA3W MEXKIY CBOWCTBAMH BEILIECTBA U
€ro COCTaBOM U CTPOCHHUEM;

— OPUMEHSThH IIPaBUJIa CUCTEMATUYECKON MEXIYHAPOIHOW HOMEHKJIATYpPhl KaK CpelICTBa
paszIuyeHus U UASHTU(DUKAIIMY BEIIECTB 10 UX COCTAaBY U CTPOCHUIO;



— COCTaBJSITh MOJIEKYJSIDHbIE UM  CTPYKTYpHble (OpPMY/Ibl HEOPraHMYECKUX H
OpraHMYECKUX BELIECTB KaK HOCHUTENeH MHQOpMAIMK O CTPOCHUHU BEILECTBA, €ro CBOMCTBAX U
MPUHA/IIEKHOCTH K OIPEIETICHHOMY KJIACcCy COeAMHEHMUI;

— OOBSCHATH MPUPOAY U CIOCOOBI OOpa30BaHWS XWMHYECKOW CBSI3U: KOBAJICHTHOU
(MonsIpHOM, HETIONISIPHOM ), HOHHOM, METa/NINYECKON, BOJOPOTHOM

— C LIEJIBIO OTpEIeNIEHUs] XUMUYECKON aKTUBHOCTH BEIIECTB;

— XapaKTepu3oBaTh (PU3HUECKHUE CBOIICTBA HEOPraHMUECKUX U OPraHMUYECKUX BEIECTB U
YCTaHABIIMBATh 3aBUCUMOCTh (DU3MUYECKUX CBOWMCTB BELIECTB OT TUIA KPHUCTAJUIMYECKOMN
pelIeTKY;

— XapakTepu30BaTh 3aKOHOMEPHOCTU B HM3MEHEHMHM XHMHUYECKUX CBOMCTB HPOCTHIX
BEIIECTB, BOJIOPOJIHBIX COEIMHEHUH, BHICIIMX OKCHIOB U THJIPOKCUIOB;

— IOPUBOIUTH TNPUMEPHl XMMHUYECKHUX PpEaKIMi, pacKpbIBAIOIIUX XapaKTEpHbIE
XMMHUYECKHE CBOWCTBA HEOPraHMUECKUX U OPraHMYECKUX BELIECTB U3YUYEHHBIX KJIACCOB C LEJbIO
UX UJIEHTUPUKAIUU U O0BSICHEHHS 00JIaCTH IPUMEHEHUS;

— ONpPENENATh MEXaHU3M PEaKUU B 3aBUCHMOCTHU OT YCJIOBUM MPOBEACHUS PEAKIUH U
IIPOrHO3UPOBATH BOBMOYKHOCTh MPOTEKAHN XMMUYECKHX PeaklUii Ha OCHOBE THIAa XUMUYECKOM
CBSI3M U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTb PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKHX COEIMHEHUN
OT XapakTepa B3aMMHOTI'O BJIMSHUS aTOMOB B MOJIEKYJIaX C LEJIbI0 MPOTHO3UPOBAHUS IPOAYKTOB
peaxkuuu;

— YyCTaHaBJMBaThb 3aBUCHMOCTb CKOPOCTH XHUMHYECKOW pEaKIUHu U CMEUICHUS
XMUMHUYECKOTO PaBHOBECHUSI OT Pa3IUYHBbIX (PAKTOPOB C LEIbIO ONPEAETICHUS ONTUMATbHBIX
YCIIOBUN IPOTEKAHUSI XUMUUYECKUX MTPOIIECCOB;

— YCTaHaBJIMBAaTh TEHETUYECKYIO CBSA3b MEXAY KJaccaMd HEOPraHM4eCKUX U
OpraHMYECKHUX BEIIEeCTB JUIsi OOOCHOBAHMSA MNPUHLMIHMAIBLHOM BO3MOXXHOCTH MOJyYEHHS
HEOPraHMYECKUX U OPraHWYeCKUX COEIMHEHUH 3aJaHHOI0 COCTaBa U CTPOCHUS; —

noAOupaTh peareHThl, YCIOBHUS M ONIPEIENATh MNPOAYKTHl PEAKIUil, MO3BOJISIFOIINX
peayin3oBaTh  JAOOpPATOpPHbIE U  IPOMBILUICHHbIE CHOCOObI  MHOJYYEHHsS]  BaKHEMIINX
HEOPraHMYECKUX U OPraHuYeCKUX BELIECTB;

— OIpeAensaTh XapakTep Cpelabl B pe3yjbTaTe TUAPOJIM3a HEOPraHUYEeCKUX U
OpPraHMYECKUX BEIIECTB U MPHUBOJUTH IPUMEPHI THAPOJU3a BEUIECTB B MOBCEIHEBHOM >KHU3HU
4esl0BeKa, OMOJOrn4ecKuX OOMEHHBIX MPOIECCax U MPOMBILIUIEHHOCTH;

— NPUBOJUTH MPHUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX pEakUuil B TPUPOJE,
IIPOM3BOJICTBEHHBIX MPOIECCAX U KU3HEEATEIbHOCTH OPTaHU3MOB;

— 00OCHOBBIBAaTh IPAKTUYECKOE HCIOJIb30BAHUE HEOPraHMYECKHX U OpPraHUYeCcKUX
BELIECTB M X PEAKIMH B IPOMBIIIJIEHHOCTH U OBITY;

— BBINOJHATH XUMHUYECKHI OSKCIIEPUMEHT [0 PACIO3HABAHUIO M  IOJIYYEHHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIaccaM COEIUHEHH,
B COOTBETCTBHMHM C MPaBWJIAMU U IIpUeMaMu 0e30MacHON paboThl ¢ XUMUYECKMMHU BEIIECTBAMU U
n1abopaTopHBIM 000PYI0BaHUEM;

— MpPOBOJUTH pacyeTbl Ha OCHOBE XUMHYECKMX (OpMYIn M ypaBHEHUH peaxiuii:
HAX0XJCHUE MOJIEKYJIApHON (OopMysIbl OpraHMYEcCKOro BellecTBa I0 €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAIIUX B €r0 COCTaB, WM IO MPOAYKTaM CTOPAHMUS; pacueThl
MaccoBOM J0Ju (Macchl) XMMMUYECKOTO COEIUHEHHMS B CMECH; pacuerbl Macchl (0Obema,
KOJIMYECTBA BELIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO M3 BEIIECTB JaHO B U30BITKE (MMeEET
IPUMECH); pacueTbl MAacCOBOM WJIM OOBEMHOM J0JM BbIXOJAa MPOAYKTAa pPEAKIUH OT
TEOPETUYECKH BO3MOXKHOI'O; pacyeThl TeIIoBoro 3¢ddexra peakuuu; pacueTbl OOBEMHBIX
OTHOIIEHU ra30B IPU XUMHUYECKUX PEAKLIUSIX; pacueThl Macchl (00beMa, KOJIMUECTBa BEIIECTBA)
MPOJIyKTa peaklUy, €CIH OJJHO M3 BELIECTB JAaHO B BUJE PacTBOpa C OINpPEAEICHHOW MacCOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA;

— HCIIOJIb30BAaTh METOJAbl HAy4yHOTO [IO3HAHUS: aHaliu3, CHUHTE3, MOJIECIHPOBAaHUE
XUMHUYECKUX MPOLECCOB U SABJICHUN



— NpU peleHud ydueOHOMCCIeA0BATEIbCKUX 3a/ady [0 H3YyYEHHUIO CBOMCTB, CIOCOOOB
MOJIy4YEHUS U PACIIO3HABAHUS OPraHUYECKUX BEILECTB;

— BJIAJIETh NpaBUJaMH 0€30MacHOTrO OOpallleHusl ¢ €AKUMU, TOPIOUYUMH U TOKCUYHBIMHU
BELIECTBAMU, CPEACTBAMU OBITOBOM XUMUMU;

— OCYILECTBJIATh MOUCK XMMHUYECKOW MH(OpMalUu MO Ha3BaHUAM, WICHTH(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMYysiaM BEIIECTB;

— KpUTHUYECKH OILIEHMBAaThb M MHTEPHPETUPOBATH XUMUYECKYIO HH(pOpMaIuio,
COJIEpIKalIyIOCs B COOOILEHUAX CPEICTB MaccOBOI nHPopMaimu, pecypcax MHTepHera, Hay4HO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LIEJIAX BBISBICHUS
OLIMOOYHBIX CYX/IeHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

— yCTaHaBJIMBaTh B3aUMOCBS3M MEXIy (akTaMHU U Teopued, NPUYMHON U CIIEJCTBUEM
IpU aHalM3€e MPOOJIEMHBIX CHUTyallMii M OOOCHOBAHMU TNPUHUMAEMbIX DPEIIEHUN Ha OCHOBE
XUMHWYCCKUX 3HAHHUU;

— NPEACTABIIATH MTyTU PELIEHUs TJ00aIbHBIX MPOOJIEM, CTOSIIUX MEPE] YETOBEUECTBOM,
U TEPCIEKTUBHBIX HANPABJICHUN Pa3BUTUS XUMUYECKUX TE€XHOJIOTHI, B TOM YUCIIE TEXHOJOTHUM
COBPEMEHHBIX MAaTEpUAIOB C PA3NIMYHON (QYHKIIMOHAIBHOCTHIO, BOZOOHOBISEMBIX HCTOYHUKOB
CBIpBS, IEpepabOTKU M YTHJIN3ALMK POMBIIIJIEHHBIX U OBITOBBIX OTXOJIOB.

BbinycKHHK Ha yriIy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThCS:

— (GopMyIHMpoBaTh IENb UCCIEIOBAHMS, BBIIBUTATh M TIPOBEPSATH IKCIIEPUMEHTAIHHO
THIOTE3bl O XMMHYECKHX CBOWCTBAaX BEIIECTB HAa OCHOBE WX COCTaBa W CTPOCHUS, WX
CIOCOOHOCTH BCTYNaTh B XUMHUYECKHE pEAKIHH, O XapakTepe M MPOAYKTaX pPa3InIHBIX
XUMUYECKUX PEAKLUH;

— CaMOCTOSITENIbHO TIUIAHUPOBATh M TPOBOJUTH XHUMHUYECKHE OKCIEPUMEHTHI C
coOiroieHreM IpaBui 6e30nacHOi padoThI C BEIIECTBAMU U JIAOOpAaTOPHBIM 000PYI0BaHUEM;

— UHTEPIPETUPOBATH JIaHHBIC O COCTaBE U CTPOSHHUH BEIIECTB, TOJydEHHBIE C ITOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMHUYECKHX METO/IOB;

— OIKCBHIBATh COCTOSIHME DJIEKTpOHAa B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHMYECKUX MPEJICTABICHUI O CTPOCHUH atoMa Uil OOBSICHEHHUS PE3YJIbTATOB CHEKTPATHHOTO
aHaJIN32a BEILECTB;

— XapakTepu30BaTh pPOJIb a30TOCOACPIKANIMX TETEPOLUUKIMYSCKIX COCITUHCHUN H
HYKJICMHOBBIX KUCIIOT KaK BOKHEHITNX OMOJIOTUYECKH aKTHBHBIX BEUIECTB;

— TPOTHO3MPOBATH BO3MOXKHOCTh TPOTEKAHHS OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
PEaKIIHid, JIeKAIUX B OCHOBE MTPUPOIHBIX U TIPOU3BOICTBEHHBIX IPOILIECCOB

MeTanpeamMeTHble:

— c(hopMUPOBAHHOCTh YMEHHUS CTaBUTH 1I€JTM W HOBBIC 3a7a4M B yu€0e MO3HABATEIHHOU
nesitenbHOCTH; OBaJeHHEe MPUEMaMHU CaMOCTOSITEIBHOTO TIJIAHUPOBAHUS TyTEH JTOCTHXKECHHS
1Ie7TM, yMEeHHE BBIOUpaTh 3((HEKTUBHBIE CITOCOOBI pellieHUs YUeOHBIX U MO3HABATEIBHBIX 33/1a4;

— c(OpMUPOBAaHHOCTHP yMEHHSI COOTHOCHUTH CBOM JIEUCTBHS C IUIAHUPYEMBIMU
pe3yibTaTamu;

— cOpMHUPOBAHHOCTh YMEHHUS OCYIICCTBJISATH KOHTPOJh B TMPOILIECCE JAOCTHKEHUS
pe3ynbTaTa, KOPPeKTUPOBATH CBOM JICHCTBHS;

— c(OpMHPOBAHHOCTh YMEHHUSI OLICHUBATh MPABHJILHOCTH BBITIOJIHEHUS YUE€OHBIX 33/1a4 U
COOCTBEHHBIE BO3MOYKHOCTH UX PEIICHNUS,

— c(hOpMHUPOBAaHHOCTh YMEHHS AaHAIM3UPOBaATh, KiaccuPuIMpoBarh, 0000MIATH,
BBIOMPATh OCHOBAHMS M KPUTEPHH VISl YCTAHOBIICHUS MPUYMHHOCIICICTBEHHBIX CBS3EH;

— c(hOpMUPOBAHHOCTH YMEHUS MPUOOPETATh U IPUMEHATH HOBBIC 3HAHUS;

— c(pOpMHPOBAHHOCTh YMEHHS CO3/JaBaTh MPOCTEHIITNE MOJIEIH, UCIIOIb30BATh CXEMBI,
TaOIHITBI, CAMBOJIBI JIJIsI PEIICHHS YIEOHBIX M TIO3HABATEIBHBIX 3a/1a4;

— OBJIQJICHHE HAa BBICOKOM YPOBHE CMBICJIOBBIM UTEHHEM HAYYHBIX TEKCTOB;



— chopmupoBaHHOCTH yMEHHS d()PEKTUBHO OPraHU30BHIBATH YYEOHOE COTPYIHUYECTBO
1 COBMECTHYIO JIESTEIbHOCTD, pa00TaTh HHANBUIYAIBHO C YYETOM OOIIHUX HHTEPECOB;

— chOpPMHUPOBAHHOCTb YMEHHUS OCO3HAHHO HCIIOJB30BaTh pEYEBHIE CpPEIACTBA B
COOTBETCTBHUHU C 33J]adaMU KOMMYHHUKAIIUH,

— BBICOKOTO YPOBHS KOMIIETEHTHOCTH B 001acTu ucnoib3oBanuu UKT;

— ¢(hOpMHUPOBAHHOCTH IKOJIOTUUECKOTO MBIIIUICHHS;

— c(OpPMHPOBAHHOCTh YMEHHS TMPUMEHITh B IMO3HABATEIHHOW, KOMMYHUKATHBHOU H
COIMAILHOM MPAKTUKE 3HAHUS, MIOJTyIEHHBIC TIPH U3YyUEHUH MIPEAMETA.



2. Coaep:xkanne y4eOHOr0 npeamera

Ba3oBblii ypoBeHb

Yriay0/eHHblil ypoBeHb

OCHOBBI OPTraHUYECKO XUMHUHU

IlosiBeHne W pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. IIpeamer
OpPraHMYeCcKOM XUMHHA. MeCcTO M 3HAa4eHUE OpPraHWYECKOM XUMUU B
CUCTEME ECTECTBEHHBIX HayK. XHUMHUYECKOE CTPOEHHE KaK IOpSAIOK
COEJIMHEHHUS] aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIGHTHOCTU. OCHOBHBIE
IIOJIOKEHUSI TEOPUHA XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX COCAUHEHUN
A.M. bytnepoBa. VYTriepoAHBIA CKEJIET OPraHUYECKON MOJICKYIIbI.
KpatHOoCTh XMMHMUECKON CBSI3U. 3aBHCHUMOCTh CBOWMCTB BEIIECTB OT
XUMHUYECKOTO CTpOeHHsI Mojekyl. M3omepus m uzomepsl. Ilonstue o
¢bynkumonansHON rpymme. [IpuHIUIE KIaccu(UKAIUU OpPraHMYeCcKHX
coenuHeHuil. Cucremarnyeckas MeEXAyHapoJHas HOMEHKIATypa H

NPUHIMIBI  00pa30BaHUSl HA3BaHMW OPraHMYEeCKUX COEIMHEHUH.

Ankansl. CTpoeHHe MOJEKYJIbl MeTaHa. ['oMomornyeckuil psji ajaKkaHoB.
l'omonorn.  HomeHnknarypa.

H3omepust  yriiepoJHOTO

¢u3nUecKux CBOICTB.

CKeJleTa.
3aKOHOMEPHOCTH HW3MEHEHUs Xumuyeckue
CBOIiCTBa (Ha @pUMepe METaHa U JTaHa): peaKkUuu 3aMelICHUsS
(ramoreHupoBaHMe), JACTHAPUPOBAHUS KaK CHOCOOBI  TONTyYEHHS
BAKHEWIINX COCIMHEHHMM B OpPraHMYEeCKOM CHHTe3e. ['opeHue meraHa
KaK OJIMH M3 OCHOBHBIX HCTOUYHUKOB TEIJIa B IPOMBILIUIEHHOCTH U OBITY.
Haxoxnenne B mnpupone u npuMmeHeHue ankaHoB. llomsatue o

UKIIOATKAaHAaX. AJIKeHBI. Crpoenue MOJIEKYJIBI STHIICHA.
I'omonornueckuit psaa ankenoB. Homenkiarypa. Mzomepust yriiepoaHoro
CKEJIETa M TIOJIOKEHUSI KPaTHOM CBA3M B MOJIEKyle. XUMHUYECKUE
(Ha  mpumepe

(ramoreHupoBaHue,

CBOMCTBA ATWJIEHA): PEAaKUMM  IPUCOEAUHEHUS

TUJIPUPOBAHHUE, rUIpaTanus,

[losiBeHHe W pa3BUTHE OpPraHUYECKOM XMMHM Kak Hayku. IIpeamer
OpraHM4YeCcKOM XUMHUHA. MeCcTO M 3HAa4eHUE OpPraHWYECKOM XUMUU B
cucreme

CCTCCTBCHHBIX HayK. BzauMocBs3b HCOPraHnM4eCKux H

OpraHMYECKUX BEIIeCTB. XHMMHUYECKOE CTPOCHHE KaK MOPSJIOK
COEIMHEHHUS] aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIeHTHOCTU. OCHOBHBIE
MIOJIOKEHUS TEOPUM XMMHUYECKOTO CTPOEHUSI OPraHMYECKUX COEIMHEHUN
A.M. bytnepoBa. VYTriepoAHBIA CKEJIET OPraHUYECKON MOJICKYIIbI.
KpaTHOoCTh XMMHMUECKON CBSI3U. 3aBHCHUMOCTh CBOWMCTB BEIIECTB OT
XUMHMUYECKOTO CTPOEHMsI MoJieKyll. M3omepus u uzomepsl. [loHsATue o
¢bynkumonanbHON rpymme. [IpuHIUNB KIacCU(pUKAIN OPraHUYECKUX
coemMHeHU.  MexayHapoaHas

oOpa3oBaHUsl HAa3BaHWI OpPraHWYECKUX coeanHeHui. Kiaccupukanus u

HOMCHKJIaTypa n MMPUHIOHAIIBI

OCOOEHHOCTH  OPraHUYecKHX  peakuuil. PeakIMoHHBIE  IEHTPHI.

IlepBoHauanbHbBIE TOHATHSA O THIIAX M MEXAHU3Max OPraHUYECKUX
peakuuii. ['OMOIMTHYECKUN U T€TEPOJMTUYECKUI Pa3pblB KOBAJIECHTHON
XUMHUYECKON CBsi3u. CBOOOJHOpPAIUKAIbHBIA W HMOHHBIM MEXaHU3MBbI

peakiuu. [lonste o Hykineodmie wu  dmekTpoduiie.  AJKaHBL

DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJBI MeTaHa. sp3 -
rubpuausaius opouTaneit aroMoB yriepojaa. ['oMonorudeckuid psig u
obmas ¢popmyna ankaHoB. CUCTeMaTHUYECKass HOMCHKJIATYpa AIKAaHOB U
panukanoB. M3omepust yriaepogHoro ckenera. OU3MYECKHE CBOWCTBA

aIKaHOB.  3aKOHOMEPHOCTH  W3MEHEHHS  (U3UYECKUX  CBOMCTB.

XUMHUYECKHE CBOMCTBA AJKAHOB: TAJIOTEHUPOBAHUE, ACTHAPUPOBAHUE,

TEPMHUYECKOE pa3joXKeHHe, KPEeKWHI KaK CIOCOOBl  IMOJTydeHUs




THJIPOTAJIOTeHUPOBAaHNE) Kak Croco0 TMoydeHus (QYHKIIMOHAIBHBIX
IIPOM3BOJIHBIX YIJIEBOJOPOJ0B, ropeHus. [lonmnMepusanus 3TuiaeHa Kak
OCHOBHOE€ HAlpaBJICHUE €ro ucnoib3oBaHus. llommdTunen kak
KPYITHOTOHHAKHBIM MPOAYKT XUMUYECKOTO POon3BoCTBa. [Ipumenenne
TWJIeHA. AnkaaueHbl U Kaydykd. lloHstne 00 ankaaueHax Kak
yII€BOJAOPOJax € ABYMs
nuBuHMIA (OyraaueHa-1,3) kKak cnoco0 MNOJYy4YEeHUS CHUHTETHYECKOTO
Kayuyyka. HaTypanpHbII M CHHTETHYECKMH KaydykKu. ByikaHuzanus
kayuyka. Pesuna. [IpumeHnenue kayuyka u pe3suHbl. AnkuHbl. CTpoeHue

MOJIeKyJIbl aneruieHa. ['omonorudeckuit psi ankuHoB. Homenkiatypa.

JIBOWHBIMU  cBsi3siMU.  [lonmmmepuzanus

W3oMepust yriepoiHOro cKejleTa U TOJIOXKEHUS KpaTHOM CBs3M B
MoJieKysne. XMMHMUYECKHE CBOWCTBA (Ha NMpUMEpE aleTUIIEHA): peakluu

NpUCOEIUHEHMS]  (TaJOreHUpOBaHUE, TUJIPUPOBAHME, TUApaTaIuS,
TUIPOTaJIOr€HUPOBAHUE) KaK CIOCOO IMOJIydYeHUsl MOJUMEPOB M JAPYTUX
MOJIE3HBIX  NPOAYKTOB. lopeHue  ameTwieHa Kak  HMCTOYHMK

BBICOKOTCMIICPATYPHOTO INNIAMCHHU [Jid CBApKWM U PE3KHU MCETAJJIOB.

[Ipumenenune anerusneHa. ApeHbl. beH301 Kak IpencTaBUTENb

apoMaTHYeCKuX  yrieBoJopogoB. CrpoeHue OeHsoa.

XUMHUYECKHE CBOMCTBA: PEaKIMU 3aMelieHusl (TaJoreHHMpPOBAHUE) Kak

MOJIEKYJIBI

croco0 MOJIYy4YCHHUA XUMHUYCCKUX CpeacTB 3alIUThI

npucOeTUHEeHMS (THAPUPOBAHNE) KaK JOKA3aTEIbCTBO HEIMPEISITHbHOTO
xapakrepa Oenzona. Peakuust ropenus. [Ipumenenune 6enzona. CriupTel.

pacTeHui,

Knaccugukanus, HOMEHKIaTypa, H30MEpHUs CHOUPTOB. MeTaHOT U
9TAaHOJI KaK MpEeACTABUTEIM IPEIEIbHBIX OJHOATOMHBIX CIIMPTOB.
(Ha

B3aUMOJICIICTBUE C HATPUEM KaK CHOCOO0 YCTAaHOBJICHHUS HAIWYUs

XUMHUYECKUE CBOWMCTBA npuMepe MeTaHojJa W 9JTaHOoJa):

THJPOKCOTPYIIBI, peakuuss ¢ TaJoreHOBOJOPOJAMH KakK CrIoco0

MOJIyUEHUSI PACTBOPHTENCH, JIeruapaTaius Kak Croco0 TOIydeHHs

OTHUJICHA. PeaKHI/ISI TOpCHUA: CIIMPTBI KaK TOIIIMBO. HpI/IMCHCHI/Ie

BAKHEWIINX COCIMHEHHMM B OPraHMYECKOM CHHTEe3€. ['OpeHue ajkaHOB
KaK OJIMH M3 OCHOBHBIX UCTOUYHHKOB TEIJIa B IPOMBIIIEHHOCTH U OBITY.
N3omepuzanus kak cnoco0 TOJYYEHHS BBICOKOCOPTHOTO O€H3MHA.
MexaHnu3M peakuuu CcBOOOJHOpagUKanbHOIO 3amenieHus. Ilomyuenue
ankaHoB. Peakuus Bropuna. HaxoxxneHue B npupojie M IpUMEHEHHUE
ankaHoB. [{ukmoankanel. CTpoeHHE MOJEKYJ IUKIOATKaHOB. OOrmias
dopmyna nwmkimoankaHoB. HomeHknarypa nukioankaHoB. M3omepwus
LUKJIOAJIKAHOB: YIJIEpOJAHOTO
(uMc-TpaHCc-u30MepHs).

CKCJICTA, MECXKKJIaCcCoBas,

MPOCTPAHCTBEHHAS Cneunduka  CBOUCTB
LUKJIOAJIKAHOB C MAJIbIM pa3MepoM IMKIa. Peaknuu npucoeuHeHus u
paZvKaIbHOTO 3aMeUIeHUs. AJIKEHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOECHHME MOJIEKYJbl 3TUJIEHA. Sp2 -THOpUau3aius opoutaseid aToMoB
yriaepojga. o- W T-CBs3U. ['oMonormueckuii psx u obmas ¢opmyna
ankeHoB. HomeHknatypa ainkeHOB. M30Mepusi alKeHOB: YriaepogHOTO
CKeJeTa, IOJIOXKEHHUs] KPaTHOM CBS3M, NMPOCTPAaHCTBEHHas (LMC-TpaHC-
n3oMepusi), MexkiaccoBas. Du3nMyeckue CBOMCTBA ajkeHOB. Peakiuu
ANEKTPO(UIBHOTO  TPUCOCAMHEHUS crnoco6

Kak MOJIYy4CHUSA

(bYHKIIMOHATBHBIX IIPOU3BOJHBIX YIJIEBOJOPOIOB.

MapkoBHHKOBA, €ro 3JIEKTPOHHOE 000CHOBaHUE. Peakiuu okuciaeHus u
MPOIYKT
u  nabopaTopHBIE

IIpaBumno

nomumepusamuu.  [lonudTuieH Kak — KpyIMHOTOHHAXKHBIN

XUMHUYCCKOTO  MPOU3BOACTBA. HpOMI)IHIJIeHHI)IC

crocoObl mosiyueHusi ankeHoB. [lpaBuno 3aiiueBa. Ilpumenenue

ankeHoB. Aunkamuenbsl. Knaccupukamus ajakaJueHOB IO B3aUMHOMY

pacIroJIOKEHUIO0  KpaTHBIX  cBsi3eii B Mosekyne. OcobeHHOCTH

SJICKTPOHHOT'O u MPOCTPAHCTBCHHOT'O CTPOCHUA COINIPSKCHHBIX

ankagueHoB. Obmas Gopmyna ankanaueHoB. Homenkinarypa u uzomepust
ankaareHoB. Ou3ndeckre CBOMCTBA aJKaJueHOB. XMMHUECKHE CBOIICTBA
aJKaJUCHOB: peakuuu

IIPUCOEINHEHNUS (ruppupoBanue,

raJJoreHUpOBaHuE), TOpeHus u nonumepusanuu. Bkinan C.B. Jlebenesa B




MeTaHoJIa U 3TaHoja. PU3HO0IOrHYecKoe ,Z[efICTBHe MCTaHOJIa U 3TaHOJa
Ha OpraHu3M 4CJIOBCKaA. OTHUIECHTTINKOIb U TIIMLOCPUH KaK NPpCACTaBUTCIIN
NpeACIIbHBIX MHOTI'OATOMHBIX CIIMPTOB. KauecTBenunas pCaKknusg Ha
MHOI'OaTOMHBIC CHHUPTBI MW €€ TIMPUMCHCHUC [JId PACIIO3HABaHHA

rioepuHa B COCTaBC KOCMETHYCCKUX  CPCACTB.

deno.

IIpakTnueckoe

NPUMEHEHHE ATWIEHIVIMKOIS M TJIMLEpHHA. Crpoenue
MOJIeKynbl (eHosa. B3aumHOoe BiMsIHME aTOMOB B MOJIEKYJEe (peHOJIa.
XUMHUYECKME CBOMCTBA: B3aWMOJICMCTBHE C HATPUEM, THAPOKCUIOM
HaTpus, [Ipumenenune ¢enona. Anpaeruapl. MeraHanb
(popmanpaerun) u
NpeeNnbHBIX aNbIeTuA0B. KauecTBeHHbIE peakluud Ha KapOOHWIBHYIO
rpynny  (peakuus

ruapokcuoM Meau (II) m ux mnpumeHeHue i  OOHApYKEHUS

OpoMoMm.
STaHaIb (aleTalbJIeTH) Kak MpPeJICTAaBUTENN
B3aUMOJCUCTBUE C

«cepeOpstHOTO  3epKajay,

IpENeNbHBIX  QJBJETUJIOB B  IPOMBIIIJIEHHBIX CTOYHBIX  BOJaXx.
Tokcuunocts  ampnerunoB.  IlpumenHenume — gopmanmpaeruna |
aneranpaeruga. KapOoHOBbIE KHUCIOTHI. YKCyCHas KHCIOTa Kak

MPEJCTaBUTENb MPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHOM KHUCIOTHI): pEaKIHHu ¢
METaJUIaMH, OCHOBHBIMM OKCHIAMH, OCHOBAaHUSIMM U COJISIMU Kak
MIOATBEP)KJICHUE CXOJICTBA C HEOPraHMYECKMMH KuCIoTamu. Peaknus
STepU(HKAINN KaK CIIOCO0 MOIydeHHs CIOXKHBIX 3pupoB. [Ipumenenne
YKCYCHOU KHCHOTHL IlpeacraBieHne o BhICIIMX KapOOHOBBIX KHCIOTaX.
Cnoxnele d>¢upsl u xkuppl. CroxHble >PUPB KaK TMPOTYKTHI
B3aUMOJICHCTBUS KapOOHOBBIX KHUCJIOT cO crupTamu. [lpumenenue
CIIOXKHBIX 3(HUpPOB B NHIIEBOH W mMapPrOMEpHON MPOMBIILICHHOCTH.
XKupsl Kak cI0kKHBIC YPUPHI TIUIEPUHA U BBICIIHX KapOOHOBBIX KUCIIOT.
PacturenbHble ¥ JKUBOTHBIE KHUpBI, HMX cocTaB. Pacno3HaBaHue
pPaCTUTENBHBIX >XKMPOB HAa OCHOBAHMHM MX HENPENEIBHOIO XapakTepa.

[Ipumenenue xupoB. ['MApoIN3 WMIM OMBUIEHHE XHPOB Kak CHOCOO

IIOJIy4eHUE CUHTETUYECKOro Kaydyka. Bynkanusanus kaydyka. Pe3uHa.
MHorooOpa3ue BUJOB CHHTETHMYECKUX KaydyyKoOB, HX CBOMCTBa U

npumeHenue. Ilomyuenue ankaaueHoB. AJKHUHBIL. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl alleTUJIeHa. Sp-TMOpHUan3anus
opOuTaneit atoMoB yriepona. ['omonorudeckuii psa u obmas Gopmyna
ankuHoB. HoMeHknarypa. M3oMepusi: yriepoaHOro CKenera, MoJI0KEHUs
KpaTHOM CBsI3M, MEXKiIaccoBasd. @DuU3NUeCKHe CBOMCTBA AJIKHUHOB.
XYUMHYECKHE CBOMCTBA AJIKMHOB: PEAKIIMM IMPUCOEINHEHHUS KaK Crocod
MOJIyYEHUSI TOJUMEPOB U JIPYIMX TMOJE3HBIX MPOAYKTOB. Peakuun
3aMeneHus. ['opeHne aneTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO
IJJAaMEHU I CBAapKM W pe3ku MetauioB. llomyuenume anerusena
MUPOJIM30M METaHa U KapOWAHBIM MeToJoM. [IpuMmeHeHue aieTuiieHa.
Apensl. Hctopus otkpeiTusa 6eH301a. CoBpeMeHHbIE IPEACTaBIECHUS 00
AJIEKTPOHHOM U TPOCTPAaHCTBEHHOM CTpoeHUM OeH3ozna. M3omepus u
Obmas  ¢opmyna

XUMHUYECKHE CBOMCTBA O€H30IIa:

HOMEHKJIaTypa TOMOJIOTOB  O€H30I1a. apeHOB.
duznyeckue cBoilicTBa O€H30Ia.
peakuuu ANEKTPOPHIHHOTO 3aMEILECHUS (HUTpOBaHMUE,
raJIOTEHUPOBAHNUE) KaK CIOCOO TMOJIyYeHUS XUMHUYECKHX CpEICTB
3alIUTHl PACTCHUH; MPUCOCTUHEHNUS (THAPUPOBAHNE, TATOTCHUPOBAHHE)
KaK JI0Ka3aTelIbCTBO HEIPENENIbHOTO XapakTepa OeH3ona. Peakuus
ropenus. Ilomydenue Oen3ona. OCOOEHHOCTH XWMHUYECKHX CBOMCTB
Tonyona. BsaumHoe TOJIyOJ1a.

Opuenranmonsuslie 3¢ ¢exTsl 3aMmectuteneid. [IpuMeHeHne romosoros

BJIMSHUC aTOMOB B MOJICKYJIC

oenzoma. Cromptel. Knaccudukamusi, HOMEHKIaTypa  CIUPTOB.

T'omonorrueckuii psim 1 o0mas GopMyna MPEAeTbHBIX OJHOATOMHBIX
criuptoB. M3omepusa. Ou3nyeckre CBOKMCTBA MPEACIIBHBIX OJHOATOMHBIX
crupToB. BomopoaHas CBS3b MEXKIy MOJIEKYJaMU M €€ BIMSHUE Ha
CBOICTBA XUMUYECKHUE CBOMCTBA:

busnveckue CIIUPTOB.

B3aUMOJICIICTBUE C HATPUEM KaK CHOCOO YCTAaHOBJICHHUS HAIWYUs




MPOMBIIIJICHHOTO TOJMYYEeHUsI COJIEH BBICIIMX KapOOHOBBIX KHCIIOT.
MpI14 Kak CcoOJIM BBICIIMX KapOOHOBBIX KHCIOT. Morolue cBoMCTBa
MbuTa. YraeBoael. Kinaccudukamms yrineBoaoB. HaxoxaeHue yrieBo10B
B npupoie. [OKo3a Kak albIeruaocnupr. bpoxkeHue TIIIHOKO3bI.
Caxapo3a. [I'maponms
OMOJIOTUYECKHE TIOJTMMEPHI.

caxapo3sl. Kpaxman wu 1memmonosa

XUMUYECKHE CBOMCTBAa KpaxMala H

Kak

LEJUTI003b] (TUAPOJIN3, KaueCTBEHHAs peakius ¢ HOJOM Ha Kpaxmal U
ee MPUMEHEHHE Ui OOHApYKEHHUs KpaxMmala B MPOAYKTaX MUTaHUS).

00
BOJIOKHA.

[Ipumenenne u Ouojoruyeckas poJib yriaeBoJoB. [lousTue

HCKYCCTBCHHBIX BOJIOKHax Ha nmpumMepe alcTaTHOIO

Wnentudukanus OpraHNYeCKUX COequHEeHuH. ['eHeTmueckas CBS3b
MEXAY KIacCaMM OpPraHMYEeCKUX COEAUMHEHUW. THIbl XHUMUYECKUX
peakuuii B OpraHM4eckoil XuMuu. AMUHOKHUCIOTHI U Oenku. CocTaB u

HOMEHKJIAaTypa. AMHWHOKHUCIOTBI Kak aM(OTepHbIE OpraHHYECKUe
coequHenus. IlentuaHas cBsA3b. BHOJIOTMYECKOE  3HAYEHHE  O-
aMUHOKHUCIIOT. OO0JacTM TNPUMEHEHHS AaMHUHOKHUCIOT. benku Kkak

npupoHbie OuononuMepbl. CocTaB M CTpOEHHE OeNKOB. XUMHUYECKHE
CBOMCTBA OENKOB: THAPOJM3, AeHaTyparus. OOHapyxeHue OEIKOB IpH
MOMOIIM KaueCTBEHHBIX (LBETHBIX) peakiuid. [IpeBpaimienus OenkoB
MUK B opranusme. bruonorndeckne GyHKINHM OEIKOB.

THJIPOKCOTPYIINBI, C TaJOT€HOBOJOPOJAMH KakK CIIOCO0 TOJTydeHHS
pacTBOPUTENECH, BHYTPUHM MEXKMOJEKYISIpHAss Aeruaparanusd. Peakuus
TOPEHUS: CHUPTHI KAk TOIUIMBO. [lomydeHWe JTaHONA: peakius
6pO)KeHI/I$I TJIFOKO3bI, rupaTtanusa 3TUJICHA. HpI/IMCHCHI/IC MCTaHOJIa U
sranosa. Gusnosnornyeckoe eicTBHE METaHOJIA M 3TAaHOJIa HAa OPTaHU3M
YeJI0BEKa. JTUJICHTJINKOIb U MIMOCPUH KaK MPEACTABUTEIIN NPCIACIbHBIX
MHOI'0OaTOMHBIX CITMPTOB. KauecTBennas pCaKkiusgd Ha MHOIOAaTOMHBIC
CIUPTHI U €€ NMPHUMEHEHWE ISl PACIO3HABAHMS TIHUIEPHHA B COCTaBE
KOCMETHUYCCKUX CPCACTB. HpaKTI/ILIGCKOe IMPUMCHCHUEC STUJICHTJIMKOJIA U
rmnepuna. @enos. CtpoeHue mojekynbl ¢eHona. BzanmHoe BiausiHue
deHoma.

XuMHUYEeCKHEe CBOMCTBa (peakuMM € HaTpueM, TUAPOKCUIOM HaTpus,

aTOMOB B  MOIJIEKYJIE dwusnueckue cBoiicTBa  (heHOTA.

opomom). Ilonmydenue ¢enona. Ilpumenenue ¢eHona. ANBACTHABI H

keroHbpl. Kiaccupukanusa  ampaeruioB  u kKetroHoB.  CTpoeHue
IIpeNIENbHBIX albAECTUA0B. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE
KapOOHHJIBHOW TPYIIIHI.

lomonornueckuit  psin, obmas dopmyna,

HOMEHKJIaTypa W H30MepuUs MpPEAENbHBIX albJIeruaoB. Puznueckue
CBOMCTBA MPEJEIbHBIX aJIbICTHI0B. XUMUYECKHE CBOMCTBA MPEICIIbHBIX
aJIbJIETUJI0B: THIPUPOBAHHE; KAUECTBEHHBIE PEAKIIMM HA KapOOHWIBHYIO
rpynny  (peakuus
ruapokcuaoM wmean (II)) 1 ux mnpuMeHeHue g OOHapYKEHUS

«CepeOpsHOTO  3epKajia», B3aUMOJCHCTBHE C

MNpeaACIIbHBIX AJIbACTU 0B B IMPOMBIIIJICHHBIX CTOYHBIX BOJax.

[Tonydyenue npenenpHbIX aabIeTHIOB: OKUCICHUE CIIUPTOB, THApATaLUs
aleTUIICHa
IIpumeHeHne

(peakust  KydepoBa).  TOKCHYHOCTH
dopmanmpaeruia W aueTadbACTHA.

IIpe/ICTaBUTENb KETOHOB. CTpoeHHe MOJIEeKynbl areToHa. OcoOeHHOCTH

AJIbACTUIOB.

AneTroH  kak

peakiuu OKucleHusl areToHa. [IpumeHenue armeroHa. KapOoHOBbBIE

kucinoTel. Kinaccudukanus uw HOMEHKJIATypa KapOOHOBBIX KHCIOT.

CTpOCHI/IC NpeaAcCIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT.




DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIIBHOW TPYIIIIHI.
I'omonoruueckuil psa u obmast popmynna IpeAaeTbHBIX O0JHOOCHOBHBIX
KapOOHOBBIX  KHCIIOT. duznyeckue CBOICTBAa  TMPENENIbHBIX
OJIHOOCHOBHBIX ~ KAapOOHOBBIX  KHCJIOT.  XHMHUYECKHE  CBOMCTBA
MpEeNENbHBIX  OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakuuu ¢
MeTaJlJlaMd, OCHOBHBIMH OKCHJaMH, OCHOBAHMSMHM U COJIAMH) Kak
MOATBEP)K/IEHUE CXOJICTBA C HEOPraHMYECKMMM KHCIOTaMu. Peaxius
sTepuuKaMl U €e O0OpaTUMOCThb. BrusHue 3amecTuTeneii B
YTJIEBOJIOPOTHOM pajiKalie Ha CUITy KapOOHOBBIX KUCTOT. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB MypaBbMHOW KHUCIOTHI. [lonmydeHue mpenesbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHMCIEHHE aJIKaHOB, AaJIKEHOB,
MEPBUYHBIX  CIIMPTOB, albJETHJOB. BakHelnume npeacTaBUTENN
KapOOHOBBIX KHCJOT: MypaBbHHAas, YKCyCHas M OeH3oiHas. Briciime
IpeliebHbIE M HEINpeneiabHble KapOOHOBBIE KHUCIOTHIL. Omnrruyeckas
nzoMepus.  AcummeTrpuyeckuil  arom  yraepoja. IIpumenenue
KapOOHOBbIX KuCHOT. Cnoxksble >¢upsl u xupbl. CTpoeHune u
HOMEHKJIATypa CIOXHBIX 3(QUpOoB. MexkiaccoBas HU30MEpUsi C
KapOOHOBbIMH KHcIOTaMU. CriocoObl TOJMY4EHUs CIOXKHBIX 3(UPOB.
Oo6parumocTtpb peakuuu >repudukanuu. [IpuMeneHne cioXHbIX 2(pUpoB
B MHUIIEBOM M map(roMepHON MPOMBINUIEHHOCTH. JKUpPBI KaK CIOXHBIE
5UpHl TIUIEpUHA W BBICIINX KapOOHOBBIX KHCJIOT. PacturenbHble U
KUBOTHBIE KUpBL, HUX cocTaB. Du3nyeckue CBOMCTBA IKHUPOB.
XUMHUYECKHE CBOMCTBA XUPOB: TMAPUPOBAHHE, OKUCIEHHUE. ['maponus
WIM OMBUIEHHE XUPOB KaK CHOCOO MPOMBILIUIEHHOTO MOJYYEHUs coJiei
BBICIIMX KapOOHOBBIX KHcCIOT. IIpumeneHue >xupoB. MpL1d Kak coyiu
BBICIIUX KapOOHOBBIX KHCJIOT. MoIoImMe CBOWCTBA MbLIA. YTJIIEBOJIBI.
Knaccudukarmust yrineBogoB. DuznyuecKkue CBOWCTBA W HaXOXKJICHUE
YIJI€BOAOB B Ipupoje. I'moko3a Kak anbIeruaocnupr. XUMHYECKHE
CBOICTBa TIJIIOKO3bl: AIMJIMPOBAHME, AIKWIMPOBAHHWE, CIUPTOBOE U




MOJIOYHOKHCIOE OpoXkeHue. OKCIIEpUMEHTAJIbHbIE J0Ka3aTelbCTBA
HaJU4Ms albJerUAHON W CHUPTOBBIX Tpymnn B ritokose. [lomydenue
III0K03bl. PpyKTO3a Kak M30MeEp TIUOKO3bl. Prubo3a u nezokcrupudosa.
Baxneitmue nucaxapuipl (caxapo3sa, JJaKTo3a, MajlbTo3a), UX CTPOCHUE U
¢dusnueckne CBOWCTBA. [ MApONM3 caxapo3bl, JIAKTO3bI, MAaJbTO3BL
Kpaxman u nemmono3a Kak OHMOJOTMYECKHE MOJIMMEpPbI. XHUMUYECKHE
CBOMCTBa KpaxMmaia (THApOJIN3, KAaueCTBEHHAas peaklMs ¢ HOJAOM Ha
KpaxMajJ M €€ NpUMEHEHHue s OOHapyKEeHHs Kpaxmalla B MPOAYKTax
nutanus). XUMUYECKHUE CBOMCTBA IEJUIIOJIO3bI: THAPOIU3, 00pa3oBaHue
cloXHbIX 3¢upoB. IlpuMeHeHne u OuosioTHYECKas pOJIb YIJIEBOJOB.
OxkuciieHue VriaeBOJOB — HCTOYHHUK DSHEPrUU >KUBBIX OPraHU3MOB.
IlonsiTie 00 UCKYCCTBEHHBIX BOJIOKHAX Ha IpUMEPE AaleTaTHOTO
BoJIokHA. MaeHTudukamus opraHU4YecKux coeauHeHuiu. ['eHernueckas
CBA3b MEXAY KJaccaMd OpraHWYeCKMX COEIUHEHUH. AMUHBIL.
[lepBuuHnble, BTOpUYHBIC, TPETUUHBbIE aMUHBI. Knaccudukamnus aMuHOB
10 TUILY YIJIE€BOJOPOJHOIO paJuKana U YUCIy aMUHOTPYIII B MOJIEKYJIE.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE IPENEIbHBIX AMHUHOB.
®dusnyeckrue CBONCTBa aMHMHOB. AMUHBI KaK OpPraHUYeCKHEe OCHOBAHUSI:
peakuuu C BOJOW, Kuciotamu. Peaknus ropeHus. AHWIMH Kak
MpeACTaBUTENb apoMaThyeckux aMuHoB. CtpoeHne aHnwinHa. [IpudnHb
OC/IabJIeHUus OCHOBHBIX CBOMCTB AHWJIMHA B CpPaBHEHUM C aMUHAMU
MPEEIbHOrO pAta. XUMUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBUE C
KHCIIOTaMH, OpOMHOW BOJOW, oOkwucieHue. I[lomydeHue amMuHOB
AIKUIMPOBAHMEM aMMHAaKa W BOCCTAHOBJICHUEM HHUTPOIPOU3BOIHBIX
yrieBojiopooB.  Peakmuss  3unuHa.  [IpumMeHeHue  aMMHOB B
(dapMaIleBTHUECKON TPOMBINUICHHOCTH. AHWIMH KaK CBIpbE  JUIS
IIPOM3BOJICTBA AHWJIMHOBBIX Kpacutesneil. CHHTE3bl Ha OCHOBE aHWJIMHA.
Amunokuciaorel u Oenku. CoctaB U HOMeHKJatypa. CrpoeHue
aMUHOKHCIIOT. ['oMoyornyeckuil psj HpeneinbHbIX aMUHOKHUCIOT.




N3omepuss  mpenenbHbBIX  aMUHOKUCIOT.  (Du3ndeckue  CBOMCTBA
NpeNeNbHBIX ~ AMHUHOKHCIOT. AMHHOKHCIOTHI Kak  aMdoTepHbIe
opranuveckue coeauHeHus. CunHte3 mnenTuaoB. IlenTuaHas CBs3b.
buonormueckoe 3HaueHHE O-aMUHOKUCIOT. OOnacTu NpUMEHEHUs
aMUHOKHMCIIOT. benku kak npuponnsle Ouononumepsl. CoctaB u
crpoenne OenkoB. OCHOBHBIE AMHHOKHCIOTHI, 0Opa3yromue OenKH.
XuMHUYECKUEe CBOMCTBA OEIKOB: THIPOJIN3, IeHATypalysl, KaueCTBEHHbIE
(uBetHble) peakuuu Ha Oenku. IlpeBpameHust OenKOB MUK B
opranusMe. buonormueckue GpyHKun 06enkoB. JJocTHKeHUs B U3yUeHUH
CTPOCHMSI M CHUHTe3a OelKOB. A30TCOJEp)KAlUE TETEPOLMKINIECKUE
coenuHeHus. [luppon W OUPUIUH:  DIEKTPOHHOE  CTPOEHHE,
apOMaTUYECKUN XapakTep, pa3Iniue B MPOSBICHUH OCHOBHBIX CBOWCTB.
HyxiienHoBbIE KUCIOTHI: cOCTaB U cTpoeHHe. CTpOeHHE HYKIECOTHJIOB.
Cocras nyksienHoBbIX kucioT ({HK, PHK). Pons HykienHOBBIX KHCIIOT
B KHU3HEESTETLHOCTH OpraHU3MOB. BricokomonexymnsipHbie
coequHeHusi. OCHOBHBIE TIOHSATHS BBICOKOMOJICKYJISIPHBIX COEIMHEHUIL:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINH.
Knaccudukamuss  momumepoB. OCHOBHBIE  CIOCOOBI  TIOJTyYCHHS
BBICOKOMOJICKYJISIDHBIX ~ COCAMHEHHUI: pEaKkuuu TMOJIMMEpU3aluud U
nosmkoHAeHcauuu. CTpoeHHe U CTPYKTypa MOJIMMEPOB. 3aBUCHUMOCTH
CBOMCTB MOJIMMEPOB OT CTPOEHUS MOJEKYl. TepMOIUIaCTUYHBIE MU
TEpPMOpPEaKTUBHBIE MOJMMepHL. [IpoBosIie OpraHMuecKiue MOIUMEpHI.
KomnosutHsie MaTepHaIbl. [epcniekTHBBI WCTIOJIb30BAHUS
KOMIO3UTHBIX MaTepHuanoB. Kiaccudukamus BonokoH. CHHTETHYECKHE
BoJIOKHA. [lommadupHble W TMONMMAaMUAHBIE BOJIOKHA, UX CTPOCHHE,
cBoiictBa. IlpakTHyeckoe HCMOMb30BaHUE BOJOKOH. CHHTETHYECKHE
TUTIEHKU: M30JSIIUsL IS TPOBOJIOB, MEMOpPAHBI Ui ONMPECHEHHS BOIBI,
3alIUTHBIC TUICHKH JUIi aBTOMOOWJICH, TIIIACTBIPH, XUPYPrHUECKHUE
noBsi3kd. HOBBIE TEXHOJOTMM JAIbHEHIIEr0 COBEPIICHCTBOBAHUS




MOJIMMECPHBIX MAaTCPUAJIOB.

TeopeaneCKue OCHOBbI XUMHH

Crpoenue CoBpemeHHas aToma.
DneKTpoHHas KOH(Urypamus aToma.

coctosiHUsL aToMOB. Kiaccudukainus XUMHUYECKHX DJIEMEHTOB (S-, p-,

BCIICCTBA. MO ACIb CTPOCHUMA

OcHoBHOE U BO30YX/IECHHBIE

danemenTsl). OCOOEHHOCTH CTPOCHUS SHEPTETUYECKUX YPOBHEH aTOMOB
d-anmemenrtoB. Ilepuoanueckas cucremMa XuMHYeckux 3nemeHToB J[.U.
MenpeneeBa. @usnueckuii cmpicin Ilepuoauueckoro 3akona [J[.M.
Menneneesa. U 3aKOHOMEpPHOCTH M3MEHEHUS CBOWCTB
2JIEMEHTOB M MX COEIUHEHHH MO MepuoAaM W TpymnaM. DJIEKTPOHHas
pupoaa
XUMHYECKOU

[TpuunnbI

XUMUYECKON  CBSI3U.  DJEKTPOOTPUIATENHHOCTh.  Buibl

CBA3HU (KOBaJIeHTHaSI, MOHHAasd, METAJLIMYCCKasd,

BOJOPO/HAs) M MEXaHHW3MBI ee oOpa3oBaHusa. Kpucramimueckue wu
amMop¢HbIe BemecTBa. THIBI KPUCTAJUIMYECKHX PEIIeTOK (aToMHas,
MOJICKYJISIpHAsl, MOHHAs, MeTa/uIndecKas). 3aBHCUMOCTh (PU3UUECKHX
CBOMCTB BEIlECTBA OT THUIA KPUCTAUIMYECKOW pemeTku. [Ipuannsl
I'omorennsle u

MHOTOOOpa3usi BewlecTB. XHMMHUYECKHE pEaKIUu.

rereporeHHbie peakuuu. CKOPOCTh peakiuu, €€ 3aBUCUMOCTh OT

Ppa3IMYHBIX (bakTopoB: MIPUPOBI pearupyromnmx BEILIECTB,
KOHUEHTPALIMM PEArupyoIINX BELIECTB, TEMIIEPATYPhl, IUIOLIAAN
PEaKUMOHHOM MMOBEPXHOCTH, HallM4us ~ KaTajau3aTopa. Ponb
KaTaJqu3aTopoB B TPUPOJE H  MPOMBILIJIEHHOM  IPOU3BOJICTBE.

OOpaTuMoCTh peakiuil. XUMUYECKOEe PAaBHOBECHE U €r0 CMEIICHUE TI0]]
NEMCTBUEM pa3IU4HbIX (PAKTOpPOB (KOHIEHTpAIMsl pPEareHToB WU
IIPOJIYKTOB Temneparypa) Ui
OIITUMAJIBHBIX IMPOTCKAaHUA XUMHUYCCKUX

pcaKkuuu, JaBJICHHUC, CO3JaHusd

YCIIOBHM IIPOLIECCOB.
Hucnepcusie cuctemsl. [loHsiTie o xoywtonaax (30u, reiau). Mctunnaobie

pactBopbl. Peakuum B pactBopax snekTponutoB. pH pacTBopa Kak

Crpoenue BemiectBa. CoBpeMEHHass MOJIENIb CTPOEHUs aroma. Jlyanusm

anekTpoHa. KBantoBble umcna. PacnpezneneHue  3I€KTpOHOB 110
SHEPreTUYECKUM YPOBHSIM B COOTBETCTBUM C MPUHIUIIOM HaUMEHbILIEH
SHEepruM, mpaBwiIoM XyHAa W npuHiunoMm llaymu. OcoOGeHHOCTH
CTPOCHUS SHEPreTUYECKUX YPOBHEH aTOMOB d-3JIeMEHTOB. DJIEKTPOHHAS
KoH¢urypanus atoma. Kiaccudukanus XMMUYECKUX JIEMEHTOB (S-, p-,
OcHOBHOE U  BO30YXKJEHHBIE

[Tepnoanueckas

d-armemeHTsr). COCTOSIHUSI  aTOMOB.

BaneHTHble  37IE€KTPOHBI. CUCTEMA XUMHUYECKHX
anemeHToB /.M. MenneneeBa. ®dusnyeckuin cmeici llepuoamyeckoro
3akoHa [[.M1. MenneneeBa. IIpuumHBl M 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB 3JEMEHTOB W HUX COEIMHEHUN MO MepuojaM M TpyMIam.
MupoBo33peHueckoe M HaydHOe 3HaueHue llepuoamyeckoro 3akoHa
J.. MengeneeBa. Ilpornoser .M. MenneneeBa. OTKpBITHE HOBBIX
XMUMHMUYECKUX 3JIEMEHTOB. JJIEKTPOHHAs MNPUPOJA XUMHUECKOH CBS3H.
DNeKTpoOTpULIATENbHOCTh. KoBaneHTHast CBsA3b, €€ Pa3sHOBUAHOCTH U
MeXaHu3Mbl 0Opa3oBaHusi (OOMEHHBIH M JOHOPHO-AKIIENTOPHBIN).

Meraummueckass  cBsi3b.  BopoponHas

MexmonekynspHble B3aumoeicTBus. Kpucrammueckue u amop@Hbie

HNoHHast  CcBH3b. CBSI3b.
BellecTBa. THUIBI KPUCTAJUTMYECKUX PEHIETOK (aTOMHAas, MOJICKYJIsIpHas,
HMOHHAsI, METATUYECKasi). 3aBUCUMOCTh (PH3UYECKIX CBOMCTB BEIIECTBA
OT THUIA KPUCTAJUITMYECKOH pemeTku. [IpuunHel MHOTOOOpa3us BEIIECTB.
CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUU TBEPIBIX,

ra3oo0pa3Hbix BemiecTB. JKujakue KpucTauibl. XUMHUYECKHE pEeaKluu.

KHUIKHUX H

CkopocTh peakuuu, e€e

pearupyrommx
TEMIIEPATYpPbI

I'oMoreHHele W TETEPOTECHHBIE PEAKLHH.
3aBHUCUMOCTh OT Pa3UYHBIX (HaKTOPOB:
KOHLICHTpALM  pEarupyromux

IIPUPOIBI

BCIICCTB, BCIICCTB,




M0Ka3aTeab KUCIOTHOCTU cpenibl. ['uaponus conell. 3HaueHUe ruapoIn3a
npoleccax.

IpUpoAe,
MPOU3BOJICTBEHHBIX TPOLIECCAX W JKU3HEAEATEIBHOCTH OPraHU3MOB.

B OMOJIOTHYECKUX 0OMEHHBIX

OKHCAUTENTEHOBOCCTAHOBUTENILHBIE peakuuu B
OKHCIUTENTPHOBOCCTAHOBUTENILHBIE CBOMCTBA TMPOCTBHIX BELIECTB —
METaJJIOB TJaBHBIX W NOOOYHBIX MOATpyHn (Meab, SJKene30) u
HEMETaJIOB: BOJOPOJA, KMCIOPOJa, rajlore€HoB, cephl, a30Ta, (ocdopa,
yraepoja, kpemHus. Koppo3uss MeramnoB: BHIbI KOPPO3HH, CIOCOOBI
3alIUThl METAJUIOB OT KOPPO3UHU. DJIEKTPOIU3 PACTBOPOB U PACILIABOB.

HpI/IMCHCHI/Ie SJICKTPOJIM3a B IPOMBIIIJICHHOCTH.

(mpaBwmiio Bant-I'odda), mmonaan peakimoOHHOW TOBEPXHOCTH, HATMYHS

KaTtajau3aTopa. OHEprus AakTUBAalUWU. AKTHBHUPOBAHHBIM KOMILIEKC.

Karanuzatopsl u karanmm3. Ponp karanmu3atopoB B OpUPOAE H
MIPOMBIIIJIEHHOM Tpou3BojcTBE. [loHsATHE 00 SHTANBNIMMU M SHTPOIHH.
Ouneprua ['mb0ca. 3axkoH I'ecca m crnencTBuss u3 Hero. TeruioBble

3P PeKTHI

OO6paTumMoCTh

XUMUYECKUX peakuuil. TepMOXMMHYECKHE YypaBHEHUS.

peakiuii. Xumuueckoe paBHoBecue. (CwmeleHue

XUMHYECKOTO PaBHOBECHS TOJ] JCHCTBHEM pa3IHYHBIX (PAKTOPOB:
KOHUEHTpPALlMM PEAreHTOB WM IPOAYKTOB

Poms CMCHICHUA PABHOBCCHA B TCXHOJIOTHYCCKUX

pCaKknuuu, OaBJICHUA,
TEMIIEPATYPHL.
npoueccax. Jlucnepcusie cucteMsl. Komtouaneie cucremsl. McTuHHBIE
pacTtBophl. PacTBOopeHme Kak (u3MKO-xuMHUeckuid mporecc. CrnocoOsbl
BBIPOKEHUST KOHIICHTPAIIMH PACcTBOPOB: MAcCOBAsi JIOJII PACTBOPEHHOTO
BEILIECTBA, MOJISIpPHAs M MOJIIbHAs KOHLEHTpauuu. Tutp pactBopa u
TUTPOBAHHUC. PeaKHI/II/I B pacTBOpax OSJICKTPOJIUTOB. KauecTtBeHHEBIE
peakuuMu Ha MOHBI B pacTBope. KucIoTHO-OCHOBHBIE B3aMMOJICHCTBUS B
pactBopax. AmdoTepHocts. MoHHOE mpousBeneHne Boabl. Bopopoaubiit
nokazatensb (pH) pactBopa. ['maponus coneit. 3HaueHue TUApPOIN3a B
OMOJIOTMYeCKUX OOMEHHBIX Tmporeccax. [IpuMeHeHHe Tuaposin3a B
MPOMBIINIJIICHHOCTH.
pUpOE,
OpraHmusMoB. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIH NnoTeHuualn Cpcabl.

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC peakuuu B
MPOU3BOJACTBCHHBLIX IIpOoLECCaX W  IKUBHCACATCIBHOCTH

Huarpamma ITyp03. [loBeneHue BemecTB B cpefiax ¢ pa3HbIM 3HAUEHUEM

pH. Meroasl 3NEKTPOHHOIO M 3JEKTPOHHO-MOHHOrO  OanaHca.

TanpBannueckuii JJIEMEHT. XUMHUUECKUE UCTOYHUKH TOKA.

CrangapTHbeli BOJOPOJHBIM 3ekTpoA. CTaHIApTHBIN 3IEKTPOIHBIN
MIOTEHIMAJ CHCTEMBI. PsAJ CTaHIApPTHBIX SJIEKTPOJHBIX IOTECHIIMAJIOB.
peaKuuid.

HaHpaBHeHI/Ie OKHCIIUTCIBHO-BOCCTAaHOBUTCIbHBIX

DNEeKTPOJIN3 PacCTBOPOB U paciiyiaBoB cosel. [IpakTuueckoe npuMeHeHUE




ANEKTPOJIH3a VISl OJTYYCHHUS MICTOYHBIX, [IEJTOYHO3EMEIbHBIX METAJLIOB
n aJIIOMUHUS. KOppO3I/IH MCTAJIJIOB: BUABI KOPPO3HH, CIIOCOOBI 3alllUThI
METAJIJIOB OT KOPPO3HHU.

OcHoBBI Heopra}mqeckoﬁ XUMHH

OOmast xapakrepuctuka d1eMeHTOB [A-IIIA-rpynm. Oxcunel u
MIEPOKCU/IbI HATPUS U Kanus. Pacrno3HaBaHue KaTUOHOB HATPUS U Kajusl.
Conu HaTpusi, Kanus, KaJdblUsl U MAarHus, UX 3HA4YE€HUE B IMPHUPOJE U
KU3HU uernoBeka. JKecTKocTh BOJBI M CHOCOOBI €€ YCTpaHEHUS.
KoMmruiekcHple coeavHEeHusT alrOMUHUA. AJIFOMOCWIMKAThL. MeTrauisl
IB—VIIB-rpynn (Menp, LIUHK, XpoM, Maprasen). OcCoOOEHHOCTH CTpOEHUS
atomoB. OOmue ¢usnueckue M XUMHUYeckue cBoiictBa. [lomydeHue u
npuMeHeHre. OKCHIIbl M TUJIPOKCH/IBI 3TUX METAJUIOB, 3aBUCUMOCTb UX
CBOMCTB OT CTECNEHU OKHUCIEHUs »JJEeMEHTa. BaxkHelmwue coun.
OxucnuTenpHble CBOWCTBA COJIEM XpOMa U Maprasiia B BbICILIEH CTEIEHU
okucnenns. Komruiekcubie coequnenust xpoma. O0mas xapakTepucTHKa
aneMeHToB [VA-rpynmnbl. CBoiicTBa, MOJy4eHHE U NPUMEHEHUE YIJIsl.
CuHres-ra3 KaK OCHOBa COBPEMEHHOM IIPOMBIIUIEHHOCTH.
AKTHBHPOBaHHBI YTOJibh Kak ajacopOeHT. HaHocTpykTypel. Muposbie
JOCTUXKEHHUSIT B O0JIACTH CO3/1aHUST HAHOMATEpPHAJIOB. JJIEKTPOHHOE
CTPOCHHME MOJIEKYJIBl yrapHoro rasa. Ilosydenue u npUMEHEHHE
yrapHoro rasa. buoisiornueckoe aelictBue yrapHoro rasa. KapOumisbl
KaJblUs, aTIOMUHHS U kene3a. KapOoHAaTel M THUAPOKApOOHATHI.
Kpyrosopot yriepona B XUBOW M HEKHMBOM mpupoie. KauecTBeHHas
peakuusi Ha KapOoHaT-MoH. Puznueckue M XHMMHMUYECKHE CBOMCTBA
kpemHus. Cunanbl u cumuuael. Oxenpn kpemuus (IV). Kpemuuesbie
KHUCTIOTHI U UX cojid. CHIIMKAaTHbIE MUHEPAJbl — OCHOBA 3€MHOI KOPBI.
OOmiast ~ xapakTepucTuka  neMeHTOB  VA-rpymmbl.  Hutpumsl.

KauecTBennas pCakiusd Ha HWOH aMMOHUA. A30THas KHUCIIOTa Kak




okucnuTenb. HutpaTel, uWx ¢usnyeckue W XUMHUYECKHE CBOWCTBA,
npumeHenne. CBoICTBa, moydeHue u npumeHenne ochopa. dochun.
@®ocdopupie u momudochopHble KUCIOTHL. buonormyeckas poiib
docdaros. Obmas xapakrepuctuka 31eMeHTOB VIA-rpymnmsl. OcoObie
CBOMCTBAa KOHLIEHTPUPOBAHHOU KauecTBenHbie
cynbpua-, cyiabpur-, u Ob6mas

xapakTepucTuka 3neMeHToB VIIA-rpynmer. OcobeHHOCTH XUMHUH QTOpA.

CEpHOM  KHUCIIOTHI.

peakuuu Ha CyJb(aT-UOHBI.

l"asioreHOBOIOPOIBI U MX TIOJTydeHHE. [allOreHOBOIOPOIHBIE KUCIIOTHI U

ux COJIH. KauecTBeHHEIE peaknuuu Ha TraJJOr€HUu-UOHHEI.

Kucnoponconepxkamme coenuHenus xjopa. [I[puMeHeHre rajoreHoB u
UX BaXHEMIIMX coeanHeHMi. biaropoansie rasel. IIpumenenue
071aropoIHBIX Ta30B. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX CO€AMHEHUH, BBICIIUX OKCHJIOB U T'MJIPOKCHJIOB.

W nenTudukanys HEOPraHNIeCKUX BEUIECTB U HOHOB.

XuUMHUA U JKU3HDL

Hayuynbie Meronpl mno3HaHus B XUMUH. VICTOYHUMKM XHMUYECKOUN
uHpopmanuu. [lonck mHpOpMAIIUU 1O HA3BAHUSAM, HIICHTH(PHUKATOpAM,
CTPYKTYpHBIM (popmynaM. MojienupoBaHue XMMHUYECKUX IPOIIECCOB U
SIBJICHUM, XUMHYECKHMHA aHAJIU3 M CHUHTE3 Kak METOJbl Hay4YHOIr'O
nmo3HaHus. XuMus U 370poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI,
TOPMOHBI, MUHEpaJIbHBIE BOJIbI. [IpoOiieMbl, CBsI3aHHBIE ¢ TPUMEHEHUEM
(baxTopsl,

AJIKOTOJIS,

JICKApCTBCHHBIX  MPCrapaToB.

paspyuiaromme
HapkoManusi). PanmonanbHoe mnurtanue. [lumeBbie no6aBku. OCHOBBI

BpeIIHI)Ie IPUBBIYKU U

3I0pOBbe  (KypeHHE, YHOoTpeOieHue

OUIEBOM XUMHH. XHUMHSA B IIOBCEIHECBHOM JKHM3HU. Moromue U
gucrsmue cpenctsa. CpencrtBa OopbObl ¢ OBITOBBIMM HACEKOMBIMU:
penesuIeHThl, HHCEKTUIIUIbl. CpeacTBa JIMYHOW TUTUEHBI U KOCMETUKH.

[IpaBuna Oe3zomacHOl pabOTHI C €IKUMH, TOPIOUYUMH W TOKCHYHBIMU

Xumusi u 310poBhe. JlekapcTBa, (epMEHTHI, BHUTAMUHBI, TOPMOHBI,

MHWHCPAJIBbHBIC BOJbI. HpO6JI€MI>I, CBsI3aHHBIC C MNPUMCHCHUCM
JIEKapCTBEHHBIX TMpenapaTtoB. BpeaHble TNpUBBIYKKM H  (PAKTOPHI,
paspyliammme  370poBbe  (KypeHue, yHoTpeOJIeHHe  aJIKoToJs,

Hapkomanwusi). ParmonanpHOe mutanue. [lumeBbie no0aBku. OCHOBBI

MUIeBOW XuMud. XuMmus B MeaunuHe. Pa3zpaboTka JiekapcTB.
XUMHUYECKHE CEHCOPbl. XMMHMsS B IIOBCEJHEBHOM XW3HHU. Moromue u
YUCTSIIME CpeAcTBa. PememneHTsl, MHceKTHLIMBL. CpeacTBa JUYHON
rUrueHbl M kocMeTuku. [lpaBmia Oe3omacHOW paboOThI € €OKUMH,
TOpPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMM OBITOBOM XHMHHU.
XUMHSI M CEIIbCKOE XO35AWCTBO. MMUHEpaNbHBIE M OPraHUYECKHUE
ynoOpenusi. CpeacTBa 3alIUThl PACTCHUNA. XUMUS B TPOMBIIUICHHOCTH.

OOmue TpeacTaBiIeHUs O MPOMBIIUICHHBIX CIIOCO0aX IMOTyYCHHUS




BEILIIECTBAMH, CpPEIACTBAMH OBITOBOM XMMHH. XHMHS M CEIbCKOE
X03siicTBO. MuHepanpHble W opranmueckue ynoopenus. Cpencrtsa
3aIl0UTHl pacTeHUM. XUMHsS M DHepreruka. [IpupoaHble HCTOYHMKH
YTIeBOA0POIOB. [IprpoMHBIi U MOTYTHBIM HEPTIHOM Ta3bl, UX COCTAB U
ucnonp3oBanue. CocraB HepTH UM ee mepepadborka. HedrempomayKTsl.
OxraHoBoe uyucio OeH3uHAa. OxpaHa OKpy)Kawolehd Cpeasl
HE(PTENPOTYKTOB.

XvMHL B CTPOUTEIIBLCTBE.

npu
He(TenepepaboTKe u TPaHCHOPTUPOBKE
AnbTepHaTUBHBIE HCTOYHUKU DHEPTrUH.
Hement. beron. ITog0op oNTUMANBHBIX CTPOUTEIBHBIX MaTEpPHUATIOB B
MPAKTUYECKON  JIEATEIBHOCTH Xumusa WU

YCIIO0BCKaA. OKOJIOrus.

XUMHYECKOE 3arpsi3HEHHE OKPYXKAIoIIeH cpelsl U ero MOCIEACTBUSL.
Oxpana ruapocohepsl, ¢moper 1 QayHsl OT

XUMHUYCCKOTO 3arpsA3HCHHA.

MOYBBI, aTMOC]EpHI,

XMMHMUYECKUX BEUIECTB (Ha IpHUMeEpe MpPOU3BOJCTBA aMMHaKa, CEpHOM

kucinoTel). [IpombitieHHas opranuueckas xumusa. CeIpbe s
OpraHu4eckoil mpomsblieHHoCcTH. [Ipobiema OTX0MO0B M MOOOYHBIX
npoaykToB. Hanbosee kpynmHOTOHHA)KHBIE TPOM3BOCTBA OPTraHUYECKIX
coequHenuil. YepHast u nBetHas Metauryprus. CTEKIO W CHIIMKaTHAs
MPOMBIIUICHHOCTh. XHUMHS W SHEpreTuka. lIpupoaHble HCTOYHUKU
YTIeBOA0POIOB. [IprpoMHBIi U MOTYTHBINM HEPTIHOM Ta3bl, UX COCTAB U
ucnonp3oBanue. CocraB HepTH UM ee mepepadorka. HedrempomayKTsl.
OxraHoBoe uyucino OeH3MHA. OxpaHa OKpYyKawoIel Ccpejsl
TPAHCIOPTHPOBKE HE(PTETPOTYKTOB.

XvMH B CTPOUTEINIBLCTBE.

npu
HedTenepepaboTKe u
AnbTepHaTUBHBIE HCTOYHUKU DHEPIUH.
Hement. beron. ITog6op onNTHMAaNBHBIX CTPOUTEIBHBIX MaTEpHUAIOB B
MPAKTUYECKON  JIEATEIBHOCTH Xumusa WU

YCIIOBCKaA. OKOJIOTHs.

XUMHYECKOE 3arpsi3HEHHE OKPYXKAIoIIeH cpelbl W ero MOCIEACTBUSL.
MIOYBBI, ¢mopel u  QayHsl oT

Oxpana ruzapocdepsl, aTMocdepsl,

XUMHUYCCKOTO 3arpsA3HCHUA




3. TemaTuueckoe IJIAHUPOBAHHE C YKA3aHUEM KOJINYECTBA YaC0B, OTBOAUMbBbIX HAa OCBOCHME KaXKJ10M TeMbI

10 xace
Ne TEeMa Bba3oBrlii ypoBeHb Yriay0/eHHblil ypoBeHb
n/n KoJu-Bo yacos KoJ-Bo k.p. KoJ-Bo yacos KoJ-Bo k.p.
1. | Teopust XUMHUYECKOTO CTPOCHUS 3q 16u 1
opraHnnydeckux coenrHenuil. [Ipupona
XUMHYECKUX CBS3EH.
2. | YraeBossl. 9y 1 254 1
3. Kucnopoaconepskarme 114 1 30u 1
OpraHUYecKHUe COCMHCHUSI.
4. | AzoTocojaeprkalie OpraHMIecKrue 5y 1 16u 1
COCITHCHUSI.
5. | Xumust nonumepos 6u 1 154 1
Hroro 344 4 1024 5




11 kaace

Ne TEeMa Bba3oBrlii ypoBeHb Yriay0/eHHblil ypoBeHb
n/n KoJu-Bo yacos KoJ-Bo k.p. KoJu-Bo yacos KoJ-Bo k.p.

1. | IToBropenwue kypca xumun 10 Kacca. 1u 134 1

2. | TeopeTuveckre OCHOBbI XUMHH. 194 1 454 3

3. | Heopranuueckasi XUMUSL. 11u 1 304 2

4. | XuMHs ¥ )KHU3Hb. 3yq 1 144 1

Hroro 344 3 1024 7




