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Pabowas mporpamMma cocTaBieHA Ha OCHOBE IMporpaMmbl Kypca xumuu i 8-11 ximaccoB
00111e00pa30BaTEIHHBIX YUPESKICHUN:

Epemun B. B. Meromudeckoe mocobue k yueOnukam B.B. Epemuna, H.E. Ky3emenko u jp.
«Xumus. YrayoneHnsnii ypoBeHs». 10-11 ./ B.B. Epemun, A.A. Jlpo3mos, N.B. Bapranosa. — M.:
Hpoda, 2017;

a TaKXKeC

[IpumepHbie porpaMMbl N0 y4eOHBIM npeaMeTaM. Xumus.10-11 kiaccel: IpoekT. — 2-e u3l. —
M.: IlpocBemenue, 2017. — (CtanzapTsl BTOPOro MOKOJIEHHUSA).

Yueonuk: Epemun B. B. Xumus.10 knacc. Yraoyonennsiit yposens / B.B. Epemun, H.E.
Kysbemenko, B.U. Tepenun, A.A. lpo3znos, B.B. Jlyaun; non penakuueit B.B. Jlynuna— 6-e
u3., nepepad. — M.: [Ipoda, 2019. — 446, (2) c.; ui.-(Poccuiickuii yaeOHHUK)

Epemun B. B. Xumwmsa. 11 xmacc. YrmyOnennsni yposens / B.B. Epemun, H.E.
Kysbmenko, A.A. lpo3nos, B.B. Jlynun. — M.: JIpoda, 2019. — 480 c.

IMosicuuTeabLHAA 3aIHCKA

[Ipennaraemass mporpaMma IO XHMHHM PacKpblBaeT COJAEpKaHME OOydYeHUS XUMHHU
yuamuxcs 10 -11 kimaccoB o0mieo0pa3oBaTenbHBIX OpPTaHU3ANUN HA YTIIyOJIEHHOM YPOBHE.
[Iporpamma cocraBieHa Ha ocHoBe DyHAaMEHTaTbHOTO fAIpa COAEpKAHUA  OOLIETro
oOpa3oBaHusi, TpeOOBaHUIN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MpOTrpamMmbl
cpeaHero (MOJIHOro) obuiero oopa3oBaHus, MpeaAcTaBieHHbIX B DeepaibHOM rocyJapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAapTe cpenHero (MOJHOTo) oOlmiero oOpa3oBaHUS U MPUMEPHOU
IPOrpaMMBbI 110 XUMHUHU CPETHETO (ITOJIHOT0) 00111ero 00pa3oBaHusl.

Copnepxanue oOyueHHUs pealu30BaHO B Y4YEOHMKAX XUMHH, BBIMYIIEHHBIX H31aTEIbCTBOM
«podax:

Epemun B. B. Xumwus.10 xmacc. VYruyoOnennsii ypoBenb / B.B. Epemun, H.E.
Ky3spmenko, B.M. Tepenun, A.A. JIpoznos, B.B. Jlynun; non penakuueit B.B. Jlynuna — 6-e
U3, nepepad. — M.: Ipoda, 2019. — 446, (2) c.; un.-(Poccuiickuii yaeOHUK).

Epemun B. B. Xumwmsa. 11 kmacc. YrunyOnennslii ypoens / B.B. Epemun, H.E.
Ky3spmenko, A.A. [Ipo3nos, B.B. JIynun. — M.: Ipoga, 2019. — 480 c.

Oco0eHHOCTH CTPYKTYPBI U JIOTUKU MTOCTPOCHUSI Kypca XMMHUH HAIIUIM CBOE OTPaXKEHHE B
yueOHUKax JMHHM, KOTOPbIE OTJIMYAIOTCS OT AQHAJIOTMYHBIX COYETaHHWEM Hay4HOHl CTpPOrocTH
U3JIO)KEHUST W IIHPOKOW HANpPaBIEHHOCTbIO Ha MPUMEHEHHE XMMHUYECKUX 3HAHUM B
MOBCEHEBHOW KW3HM U B JKM3HU oOmecTtBa. B  ydeOHHMKax peanusyercs CHCTEMHO-
JeATeIbHOCTHBIN moaxon, Jiexamuii B ocHoBe PI'OC. DTOT moaxol OpUEHTHPOBAH Ha
KOHKPETHBIE pe3yabTaTbl 00pa3oBaHuUsl, KaK CUCTEMOOOPA3YIOIIMK KOMIIOHEHT CTaHaapTa, Ije
pasBUTHE JIMYHOCTU YYAIIErocs HAa OCHOBE YCBOEHHS YHUBEPCAIbHBIX YUEOHBIX JAEHCTBHIA,
MO3HAHUS U OCBOCHUS MHUPA COCTABJISIET LIEJIb U OCHOBHOW pe3ynbTaT oOpazoBaHus. M3yueHnue
xumud B 10 1 11 kmaccax mocTpoeHo Mo JIMHEWHOHN CXeMe.

Hacrosimass mporpamma peanusyer oOmmMe 1eId CpeaHero (MOJHOTO)  OOIIero
o0pa3oBaHMsl, aBTOPCKHE HAEHU PAa3BUBAIOLIETO, COBPEMEHHOT0, HAyYHO OOOCHOBAHHOTO Kypca
XUMHUM, BHYTPUIIpEIMETHbIE U MeXNpeAaMeTHble cBs3u. Ilocobue mpenycmarpuBaer
dbopMUpOBaHHE YHUBEPCAIbHBIX YUEOHBIX JEHCTBUHN YYalUXCs, MO3BOJISIET OCYILECTBISATh
CHCTEMHO-/IEATEIIbHOCTHBIN U MPAKTUKO-OPUEHTUPOBAHHBIHN ITOAXO0/IbI B O0YUECHUH.



Bxnag yuebHOro mpeamera B JIOCTHXKEHHE Ieled cpeaHero (IOJIHOTO) oOIIero
oOpa3zoBanus. Cpennee (monHoe) obIiee oOpa3oBaHHWE — TPEThS, 3AKIIOYUTEIbHAS CTYIECHb
o01ero o6pa3oBaHusl.

OpHoll W3 BaXHEWIIMX 3a4ay JTOr0 dTama SBISETCS NOJArOTOBKAa YdalllUXcs K
OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U MPO()ECCHOHAIBFHOTO IMyTH. Y Yaluecs
JOJKHBl HAYYUTHCS CAMOCTOSITEIbHO CTaBUTh LENM U OMNPENENATh MyTH UX JIOCTHUKCHHS,
UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JAESITEILHOCTH B PEAbHOM JKU3HH, 332 pPaMKaMU
yueOHOro rmpoiecca.

[Iporpamma 1Mo XuUMHH JIs CpeAHETO (TIOJHOTO) O0IIero 00pa3oBaHus Ha yriiyOJIeHHOM
ypoBHe paccuntana Ha 102gaca (3 waca BHemeno,204 yaca 3a nBa rojga oOydeHUS B
npopHILHOM €CTECTBEHHOHAYYHOM KJIAcCe).

I'naBHbIe HeJin cpegHero (MOJHOr0) 001ero 0o0pa3oBaHus

1. ®opMmupoBaHME ILEJIOCTHOIO IPEACTABICHUS O MHpPE, OCHOBAHHOIO Ha
NPUOOPETEHHBIX 3HAHUAX, YMEHUAX U CIIOCO0aX JIESATEIBHOCTH.

2. [IlpuobpereHue ombiTa pa3sHOOOpPa3HON JEATEIBHOCTH, OMbITA IO3HAHUS H
CaMOIIO3HAHUSI.

3. IloarotoBka K OCYIIECTBICHHIO OCO3HAaHHOTO BbIOOpa WHAMBUAYAIbHOMN
00pa3oBaTenbHON WK TPO(ECCHOHATBHOMN TPACKTOPHUH.

Bonpmioit BkIag B JIOCTMDKEHWE TIABHBIX IeNed cpemaHero (MOJHOTO) OOIIero
00pa30BaHMs BHOCUT U3y4YE€HUE XUMHUU, KOTOPOE IIPU3BAHO 00ECIIEUUTD:

(dbopMHpOBaHHE CHUCTEMbl XMMHUYECKHX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM
KapTHUHBI MUDA;

pa3BUTHE JUYHOCTH OOy4aroUMxcs, WX UHTEIUIEKTyalbHO€ U  HPABCTBEHHOE
COBEpPILEHCTBOBAaHUE, (POPMHUPOBAHNE Y HUX T'YMAHMCTHYECKHUX OTHOIIEHHH M 3KOJOTMYECKH
11e51eco00pa3HOro MoBeIeH!s B OBITY U TPYAOBOW JIEATEIBHOCTH; X BBIPAOOTKY Y 00yUarommxcs
MOHUMAaHUs OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTHUH XUMHH, a Takke (HOPMUPOBAHHE y HUX
OTHOIIEHUSI K XUMHUH KaK BO3MOXKHOM 001acTu Oyayliei npakTH4eckon JesiTebHOCTH;

dbopmupoBaHre yMEHUN O€30MacCHOT0 OOpallleHHs C BEIIECTBAMH, HMCIOJIb3YEMBIMU B
MOBCETHEBHOW KU3HU.

esin u3yvyeHusi XMMHUM B cpeHel (MOJIHOM) HIKOoJIe

1. ®opMupoBaHUE YMEHUS BUAETh U TOHUMATh LIEGHHOCTh 00pa30BaHMsl, 3HAUUMOCTh
XMMHUYECKOT0 3HAHMSI JUIs KaXKJI0T0 YelloBeKa, He3aBUCHMO OT €ro MpoecCHOHATbHON
NeSITebHOCTH;

2. ®opMUpOBaHNUE YMEHHUS pa3ianydaTh (aKThl U OIIEHKH, CPABHUBAThH OLIEHOYHBIE BHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEACIEHHON CUCTEMON
IIEHHOCTEH, GOPMYITHPOBATh U 0OOCHOBHIBATH COOCTBEHHYIO TTO3UIIHIO;

3. ®opMupoBaHUE LETOCTHOTO MPEICTABIECHUS O MUPE U POJIM XUMUU B CO3JaHUU
COBPEMEHHOM €CTeCTBEHHOHAaYUYHOI KapTUHBIMHUPA; YMEHUS 00BACHATH O0BEKTHI U MPOLIECCHI
OKpY’Karolien AeHCTBUTEILHOCTH (IPUPOAHOM, COLMAIbHON, KYJIBTYPHOM, TEXHUYECKOH cpe/bl),
WCIIOJIB3YS 11l 3TOI0 XUMHUYECKUE 3HAHUS;

4. ITpuoOpereHue omnbiTa pa3HOOOPA3HOM EATENTBHOCTH, ONbITa MO3HAHUS  CAMOIIO3HAHMUS;
KITFOUEBBIX HABBIKOB, UMEIOIIUX YHHUBEPCATHHOE 3HAYCHHE JIsI PA3TUYHBIX BUIOB JI€ATEIHHOCTH
(HaBBIKOB pelleHus TpobieM, MPUHATHUS PELICHHH, TOMCKa, aHaIu3a U 00pabOTKH HH(pOpMAIHH,
KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHUH, HABBIKOB COTPYTHUYECTBA, HABBIKOB
0e30macHOTO 00paIeHus C BEIIECTBAMHU B IIOBCETHEBHOM JKU3HM ).

Pe3yabTaThl 00y4eHHsI M OCBOEHUSI COAEPKAHUA Kypca XMMHUHU



MnaHupyembie IMYHOCTHbIE pe3yabTaTbl 0CBOEHUA yueb6HOoro npeamera «Xumua» Ha
yrny6neHHOM ypoBHe

MAaHMPyeMbIMX IMYHOCTHBIMM Pe3y/ibTaTaMM B PaMKax OCBOEHMA ydebHoro npegmera «Xumusa» Ha
yrny61eHHOM ypOBHE ABAAIOTCS:

1) B chepe oTHOLWEHMI 0byuatowmxca K cebe, K CBOeMy 34,0pOBbIO, K MO3HAHUIO cebA:
® TMPUHATHE W peajn3al{i0 [IEHHOCTEeH 3J0pOBOTO M 0E€30MacHOro 00pa3a KU3HU,
OepekHOe, OTBETCTBEHHOE W KOMIIETCGHTHOE OTHOIICHHE K COOCTBEHHOMY
(U3HUECKOMY U TICUXOJIOTHYECKOMY 3JI0POBBIO;
® HENpHATHE BPEIHBIX MPUBBIYEK: KyPEHHUsI, YIOTPEOICHUS aIKOT0JIsl, HAPKOTHKOB;

2) B chepe oOTHOWeEHUN OBY4AIOWMXCA K OKpyKaloWemy MUPY, K XKUBOW npupopge,
XYO,0XEeCTBEHHOU Ky/bType:
® MHPOBO33PEHHE, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH,
3HaYMMOCTh HAyKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPYECTBY, BIIAJICHUE
JOCTOBEPHON MH(OPMAIIUEH O MEPEOBhIX JOCTHKEHHUSIX U OTKPHITUSAX MHUPOBOH M
OTCUECTBEHHOI HAayKH, 3aMHTCPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 yCTpOWCTBE
MUpa ¥ 00IIECTBA;
® TOTOBHOCTH M CIIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCJE caMOOOpa3oBaHHIO, Ha
NPOTSDKEHUM  BCEH  JKM3HHM, CO3HATEIBHOE OTHOIICHHWE K  HENPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHIO YCHEIIHONH Mpo(ecCHOHATBHON W  OOMECTBEHHOU
JeATSIIbHOCTH;

® DKOJIOTHYECKasi KYJIbTypa, OCpeKHOE OTHOLICHWE K POJHOW 3emiie, MPUPOIHBIM
6orarctBaM Poccun M Mupa, NMOHMMaHHE BIUSHUS COLUAIBHO-KOHOMUYECKHUX
IIPOLIECCOB HAa COCTOSIHME NPUPOIAHONW M COLMAIBHOW CpEnbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE  NIPUPOJIHBIX  PECYypcOB, YMEHUH U  HaBBIKOB  Pa3yMHOIO
IIPUPOAONOJB30BaHNUs, HETEPIIUMOIO OTHOLIEHUS K JEHCTBUAM, IMPUHOCSIIUM BpeL
9KOJIOTMH; TPUOOPETEHNE OIBITA SKOJIOr0-HAIIPABIEHHON €S TEIbHOCTH;

3) B cdhepe oTHOLWEHMI 0ByUYalOWMXCA K TPYAY, B chepe coLmaNbHO-IKOHOMUYECKMX OTHOLLEHMIA:

e 0OCO3HaHHBIN BBIOOp OyaylIei mpodeccun Kak MyTh U COCO0 pean3aiuu
COOCTBEHHBIX KU3HEHHBIX TJIAHOB;

® TOTOBHOCTH OOYYAOIIUXCS K TPYAOBOH MPOPECCHOHATHHOW MEATEeIHPHOCTH KaK K
BO3MOXXHOCTH Y4YacTHSl B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIeHAIIMOHATBHBIX TPOOIIEM;

e TMOTPEOHOCTh TPYAHWTHCS, YBOKECHHE K TPyAy W JIOASIM TPyJAa, TPYAOBBIM
JOCTHXKECHHUSAM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K
Pa3HBIM BHJIaM TPYAOBOH JEITEITHLHOCTH.

MnaHupyembie meTanpegmeTHble pe3y/ibTaTbl 0CBOEHUA yuebHoro npegmera «Xumua» Ha
yrny6neHHOM ypoBHe

MnaHupyemble meTanpegMeTHble pe3ynbTaTbl B PaMKax OCBOeHMA Yy4yebHOro npeameta
«XMmMMA» Ha yrnybneHHOM ypOBHe NpeacTaBaAeHbl TPEMA rPynnamm YHUBEPCaAIbHbIX YYEOHbIX AeACTBUM

(YYA).

1. PerynaTuBHble yHUBEpPCaabHble yuebHble aeincTeuna
BbINYCKHUK Hay4mMTCA:



®  CaMOCTOSTENHHO ONPEACIATH IIEIH, CTAaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a/1a91
B 00pa30BaTEIbHON NEATEIFHOCTH U )KU3HEHHBIX CHUTYAIUSX;

® OIICHHWBaTh PECYpChl, B TOM 4YHCJIE BpeMs U Apyrue HeMaTepuanbHbIE PECYpCHI,
HEO0OXOUMBIC ISl JOCTUKEHUS ITOCTABJICHHON paHee Leu;

® CONOCTaBJISATh MMEIOLIMECS] BO3MOXXHOCTH M HEOOXOIMMBIC ISl JOCTHIXKCHUS LIEIH

e PCCYPCHL;

e  OpraHu3oBBIBaTh 3((HEKTUBHBIA MOMCK PECYpCOB, HEOOXOAUMBIX JUIS JOCTHKCHHS

e IIOCTaBJIICHHOM IICIIH;

®  OmpeneNATh HECKOJIBKO MyTEeH JOCTHXKEHUS TIOCTABIICHHOM 1IETIH;

e BBIOWpATh ONTHUMAIBHBIA TYTh JTOCTHXKEHHUS IEMH C y4eToM J(PQPEKTUBHOCTH

e PAaCXOIOBAaHHUS PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSX ITUKU U MOPAIIH;

e 3a3jJaBaTh MapaMETPbl U KPUTECPUH, MO KOTOPHIM MOKHO ONPEACTUTh, YTO I

e JIOCTUTHYTA;

®  COINOCTaBIATH TOJYYCHHBIA pe3ylbTaT ACATEIBHOCTH C IOCTaBJICHHOW 3apaHee
EJIBIO;

® OICHUBATh TIOCJCICTBUS JOCTH)KCHHSI IIOCTABJICHHOW M€ B JIEATCIBHOCTH,

COOCTBEHHOM KU3HU U KU3HU OKPYXKAIOLIUX JIFOJEH.

2. ITo3naBaTebHBIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS
BrinmyckHUK Hay4uTcs:

® KPUTHYECKH OIEHMBATh W HWHTEPIPETHPOBATH HHPOPMAIMIO C pa3HBIX
MO3ULINN;

e pacrno3HaBaTh ¥ (UKCHUPOBaTH MPOTUBOPEYUS B  HMHQPOPMAIIMOHHBIX
HCTOYHHKAX;

®  JCIOJB30BaTh  PA3JIMYHBIE  MOJEIBHO-CXEMAaTHYECKHME  CpeacTBa A
MIPEICTABICHUS BBISIBIICHHBIX B UHGOPMAIIMOHHBIX ~ HMCTOYHUKAX
IIPOTUBOPEYUL;

®  OCYUIECTBJIATh Pa3BEPHYTHI MHPOPMAIMOHHBIM NMOUCK M CTaBUTh Ha €ro
OCHOBE HOBBbIE (yueOHbIE U TO3HABATENIbHBIC) 3a/1a4H;
UCKaTh U HAXOJUTh 0000IIEHHbIE CIOCOOBI PEeLIeHHs 3a]1a4;
IPUBOJIUTh KPUTUYECKHWE AapryMEHThl Kak B OTHOIIEHWH COOCTBEHHOTO
CYXXJIEHUS, TAK U B OTHOIIEHUH IEVCTBUN U CYXJECHUI APYroro;
aHAJIM3UPOBATh U MPeoOPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAILIUH;
BBIXOJIUTh 32 paMKH Y4eOHOIO MpeaMeTa M OCYLIECTBIATH 1IeJCHAIPaBICHHBIHN
MOUCK BO3MOYKHOCTH IIMPOKOT0 IIEpeHOca CPEJICTB U CIOCOOOB IEHCTBHUS;

e  BBICTpPauMBaTh WHAMBHUIYAIbHYIO OOpa30BaTENbHYI0 TPAEKTOPUIO, YUUTHIBaAs
OTpaHUYEHUS CO CTOPOHBI APYIUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

®  MEHATb U Y/AEP)KUBATh pa3Hble MO3MIMHU B MO3HABATEIbHON JEATEIBHOCTH (OBITh
YUYEHHUKOM U YUUTENIEM;

e (opMyIHpOBaTh Pa3BEPHYTO, JJOTUYHO M TOYHO HM3J1araTb CBOI TOYKY 3PEHUS C
UCIIOJIb30BaHUEM aJICKBAaTHBIX (YCTHBIX U MMMCbMEHHBIX) SI3IKOBBIX CPEJICTB;

e pacro3HaBaTh KOH(IMKTOT€HHbIE CUTYallUU U MPEJOTBpAIaTh KOHMIUKTHI 10 UX
aKTUBHOH (a3bl;

® KOOPJMHUPOBATh M  BBINIOJHATH pPabOTy B  YCIOBUAX  BHUPTYAJIbHOTO
B3aMMOJICHCTBUS (UM COUETAHUSI PEATbHOTO U BUPTYaIbHOTO0);

® COIJIacoBBIBATh MO3MIIMM YJIEHOB KOMaHABI B Ipolecce paboThl HaJl OOMIMM
MPOJAYKTOM/pELIEHUEM;

® TpEeACTaBIATh MYOIMYHO pPe3ysibTaThl WHIAUBHIYaTbHOMN U TpYyNIIOBOU
JIeATEIbHOCTH, KaK Iepe]] 3HaKOMOM, TaK U Nepesl HE3HAKOMOW ayIUTOPUEN;

e moaOupaTh MAPTHEPOB JUIS JIETOBOM KOMMYHHUKAIIMH, UCXOJNS U3 COOOpakeHUi
PE3yNbTaTUBHOCTH B3aUMOJICHCTBHS, a4 HE IMYHBIX CUMITATHH;
® BOCIPHUHUMATH KPUTHYECKHE 3aMEeUaHUs KaK peCypc COOCTBEHHOTO Pa3BUTHS;



® TOYHO M €MKO (DOPMYIHPOBATHh KaK KPUTHUECKHE, TAK U OJOOPUTEIHHBIC
3aMeuaHus B aJpec IPYrux JIOJCH B paMKax JIeJI0BOM M 00pa3oBaTenbHON
KOMMYHHKAIIH, U30eras Ipu 3TOM JINYHOCTHBIX OLIEHOUHBIX CYKICHUM.

1.3. NMnaHupyemblie NnpegmeTHbIe pe3y/ibTaTbl OCBOEHUA y4ebHOro npegmera «Xumua» Ha
yrny6neHHom ypoBHe

B pe3synbrarte nsyyeHus yyebHOro npegmera « XMMmA» Ha YpoBHe cpeaHero obuero
06pa3oBaHNA BbIMYCKHUK HA Yrny6/1eHHOM yPOBHE HayuuTCA:

® pPAcKpbIBaTh HAa IPUMEPAX POJIb XUMHUH B (POPMUPOBAHUN COBPEMEHHOM HAayqHOH
KApTUHBI MUPA U B IPAKTUYECKOH NEATEIbHOCTU YEJI0BEKA, B3aUMOCBSI3b MEXIY
XUMUEH U JPYTUMH €CTECTBEHHBIMU HayKaMU;

® COIIOCTaBIISATh UCTOPUYECKUE BEXU PA3BUTUS XUMUHU C HCTOPUYECKUMU
IIEpUOJaMH Pa3BUTHs IPOMBIIIJICHHOCTH M HAYKHU JJIs IPOBEACHUS aHAIN3a
COCTOSIHHMSL, ITyTEN PA3BUTHsI HAYKH U TEXHOJIOTHA;

® aHAJIM3UPOBATh COCTaB, CTPOCHHUE M CBOMCTBA BEIIECTB, MPUMEHSIS MOJOKECHUS
OCHOBHBIX XHMHUYECKMX TEOPHH: XUMHUYECKOTO CTPOEHHUS OpPraHUYEeCKUX
coequHennii A. M. bytnepoBa, cTpoeHHs aroma, XHMHUYECKOH CBs3H,
AJICKTPOJUTUYECKON JIUCCOIMAIIMA KHUCJIOT, OCHOBAHMM M COJICH, a TaKxke
yCTaHaBIMBATh MPUYUHHO-CIICICTBEHHBIE CBSA3H MEXK/y CBOWCTBAMHU BEIIECTBA U
€ro COCTaBOM M CTPOCHHUEM;

® IPUMEHATH MpaBUIa CUCTEMATHUYECKOM MEXAYHApPOJHOW HOMEHKJIATYpPhl Kak
CpeICTBa pa3NuyeHUs U UACHTU(DUKAIIMH BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

®  COCTaBISITh MOJIEKYJISIDHBIE W CTPYKTYpHBIE (DOpPMYJBl HEOPraHHMYECKUX U
OpPraHMYECKUX BEIIECTB KaK HOCUTeNeH NH(OpMalluu O CTPOCHUH BEILECTBA, €To
e CBOMCTBax W MPUHAIICKHOCTH K ONPEICICHHOMY KJIACCY COCAUHEHUN;

®  OOBSCHATH MPUPOAY U CIIOCOOBI 0OPA30BAHMS XUMHUYECKOMN CBSI3U: KOBAJIEHTHOM
(MonsipHOM, HEMONAPHOW), HMOHHOW, METAJUIMYECKOH, BOJOPOJHON C IENbI0
onpeeleHUs XUMUYECKON aKTUBHOCTH BEILIECTB;

®  XapakTepu3oBaTh (U3MUECKHUE CBONCTBA HEOPTaHMYECKUX M OPraHUYECKUX
BEIIECTB U YCTAHABJIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEILIETKU;

®  XapakTepu3OBaThb 3aKOHOMEPHOCTM B H3MEHEHHH XHMHMYECKHUX CBOWCTB

e IIPOCTBIX BEIIECTB, BOJOPOAHBIX COETMHEHMM, BBICIINX OKCUA0B U TUAPOKCHJIOB;

® [PHUBOJWUTH INPHUMEPHl XUMHUYECKHX PEAKIHM, PACKPBIBAIOIIMX XapaKTepHbIE
XUMHUYECKHE CBOWCTBA HEOPTAHMYECKUX M OPraHMYECKUX BEIIECTB M3Y4YEHHBIX

e KJIACCOB C LEJIBIO UX UACHTU(UKAUHN U OOBSICHEHUS 00J1aCTH IPUMEHEHHUS;

® OIpeAcNATbh MEXAaHW3M pEAKLUHUHU B 3aBUCHUMOCTH OT YCJIOBUH IIPOBEICHUS
peakIu ¥ MPOTHO3UPOBATh BO3MOKHOCTh IIPOTEKAHNUSI XUMHYECKUX PEAKIUi Ha

e OCHOBE THUIIA XUMHUYECKOU CBSI3U U AKTUBHOCTH PEareHTOB;

yCTaHABJIMBAaTh 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH  OpraHMYeCcKUX
COCIIMHEHUM OT XapaKTepa B3aUMHOTO BIIMSHHUSA aTOMOB B MOJIEKYJIAX C LIEIBIO
MIPOTHO3UPOBAHNUS ITPOLYKTOB PEAKIINH;

®  YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTM XHMMHWYECKOM pEAKLUUU U CMEILIECHUS
XUMHUYECKOTO PABHOBECHS OT pa3IUYHBIX (DAKTOPOB C IENbIO OINpeaesieHus

e OINTHMAJIBHBIX YCIOBUHN NPOTEKAHUS XUMUYECKUX TIPOLIECCOB;

® YCTaHaBJIUBATh T€HETUUYECKYIO CBS3b MEXK]Y KJIaCCaMU HEOPTraHUYECKUX U
OpPTraHUYECKUX BELIECTB JJIsi 000CHOBAHUS MPUHIMIIHATBHON BO3MOKHOCTH

MOJTyYCHUST HEOPTaHMUECKUX OPraHNYECKUX COCTUHEHNH 3aIaHHOTO COCTaBa U
CTPOCHHUS;



noa0upaTh  pEareHThl, YCJIOBUS U  ONpPENENATh TMPOIYKTHl  peaKiHid,
MO3BOJISIIOIIMX ~ PEaU30BaTh J1a0OpAaTOPHBIE U TMPOMBIIUIEHHBIE CHOCOOBI
MOJIyYEHUS BaKHEUIINX HEOPTAaHUYECKUX U OPIraHMYECKUX BEILECTB;

OMpENEATh XapaKTep CcpeAbl B pe3yibTaTe THUIPOJIM3a HEOPraHUYECKUX HU
OpraHWYECKUX BEIIECTB M NPHUBOAUTH MPUMEPHl THAPOJIM3A BEIIECTB B
MOBCEIHEBHON KU3HU 4YeJIOBEKa, OMOJIOTMYECKUX OOMEHHBIX Ipoleccax u
MIPOMBIIIJICHHOCTH;

MPUBOJAUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKlUil B MPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEACATEIHLHOCTU OPTaHU3MOB;

00OCHOBBIBATh MPAKTHUECKOE UCTIOIH30BAHNE HEOPTAHUYECKIX U OPraHMYECKUX
BEIIECTB M UX PEAKIMiA B IPOMBIIIJICHHOCTH U OBITY;

BBIIIOJIHATh XHMHYECKHUH OKCIICPUMEHT II0 pacClio3HaBaHUIO H IIOJIYYCHHUIO
HCOPraHNM4YCCKUX W OpPraHUYCCKHUX BEIICCTB, OTHOCAINMUXCA K Pa3IUYHBIM
KJj1acCaM COGﬂHHCHHﬁ, B COOTBCTCTBHU C IIpaBUJIaMH H IIPHCMaMHU 0e30macHOM
pa6OTBI C XUMHYCCKHMMH B€IICCTBAMHU U na6opaToprlM O60py,ZLOBaHI/IeM;

MPOBOJIUTH PACUEThl HA OCHOBE XMMHUYECKMX (POPMYJI M YpaBHEHUUW pEaKIIHil:
HaxO0XKJICHHE MOJICKYJISIpHON (OpPMYIIBI OpraHWYECKOro BEIIECTBA IO €ro
INIOTHOCTH M MACCOBBLIM O0JAM 3JJIEMCHTOB, BXOIJAIIUX B €0 COCTaB HIIM IIO
MPOAYKTaM CrOpaHHs; pacyeTbl MacCoOBOM oM (Macchl) XUMHYECKOTO
COCMHEHUS B CMECH; pacueThl Macchl (00BbeMa, KOJIUYECTBAa BEIECTBA)
MIPOJYKTOB PEAKIIMH, €CIIM OJJHO U3 BEILECTB J1aHO B U30BITKE (MMEET IMPUMECH);
pacueTsl MaccOBOM WM OOBEMHOH JONMM BbIXOJA MPOAYKTa pPEaKIHH OT
TEOPETUYECKH BO3MOXKHOTO; PacUeThl TEIUIOBOTO 3(PQeKTa peakiuu; pacyeTsl
O6’I)€MHI)IX OTHOIIIEHUH Ta30B Ipu XUMHUUYCCKHUX PCAKIUAX; PACUCTBI MACChI
(oObema, KO-TMYecTBa BEIECTBA) MPOAYKTA PEAKIIUU, €CITU OJHO M3 BEIIECTB
JJAaHO B BHJE pacTBOpa C OIPEIEICHHOW MAacCOBOM JOJIEd pacTBOPEHHOTO
BEIIIECTBA;

HCIIOJIH30BaTh METOJbl HAYYHOTO TMO3HAHMS: aHAIN3, CUHTE3, MOJEITUPOBAHUE
XUMHYECKHUX IPOIECCOB U SBJICHHUA TIPH PEHICHUH y4eOHO-HCCIIeIOBATEIIbCKIX
3aad MO0 H3YYEHHUIO CBOMCTB, CIMOCOOOB IMOJIyY€HUS U paclo3HaBaHUS
OpPraHMYECKUX BEIIECTB;

BJAJIETh MpaBUiaMH 0O€30MacHOro oOpalleHuss ¢ €IKUMH, TOPIOYUMHU U
TOKCHUYHBIMH BEILIECTBAMHU, CPEICTBAMH OBITOBON XUMUH;

OCYIIECTBISATh  IOMCK  XMMHUYECKOW  HH(QoOpManuu MO  Ha3BaHUSM,
uaeHTHPUKATOpPaM, CTPYKTYPHBIM (OpMyJiaM BEIIECTB;

KPUTHYECKH OICHMBATh W HMHTEPIPETUPOBATh XUMHUYE-CKYI0 HH(OpMAIHIO,
COJZIEPKALIYIOCA B COOOIIEHUSAX CPEJICTB MAaccoBOW HMH(pOpMAIMH, pecypcax
WNHuTepHera, HayyHO-MOMYJSIPHBIX CTaThiIX C TOYKH 3PEHUS €CTECTBEHHO-
HAayYHOM KOPPEKTHOCTH B ILEJNSAX BBIABIECHUS OMIMOOYHBIX CYXKIAEHHH u ¢op-
MHUPOBaHHs COOCTBEHHOM MO3UIINH;

HaXOJUTh B3aUMOCBS3M MEXAY CTPYKTYpoH U (QyHKIHMEH, NOpUUYUHOH U
ClIeICTBUEM, Teopuedl W (akTaMH NpU aHAIW3€ MPOOJEMHBIX CHUTyalud u
000CHOBAHMHU MPUHUMAEMBIX PEIIEHUI Ha OCHOBE XMMUYECKUX 3HAHUH;
NPEJCTaBIsATh MyTH pelieHus] TJ00adbHBIX MpoOJIeM, CTOSIIMX —Tepes
YeJI0BEYECTBOM, U IIEPCIICKTUBHBIX HAIPABICHUM.



Pa3BUTUSl XMMHUYECKUX TEXHOJOTHH, B TOM YHCIIC TEXHOJOTMH COBPEMEHHBIX
MaTepUaJIOB C Pa3IHMYHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX NCTOYHHKOB
CBIPBS, IIEPepabOTKH U YTHIM3AaLUH TPOMBIIUICHHBIX 1 OBITOBBIX OTXO/IOB.
BbInycKHHK Ha YIUIy0JIEHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUUTHCH:
dopMynupoBaTh ~ Ieb  HWCCIECJOBAaHMSA,  BBIBUTATh M HPOBEPATH
HKCTIEPUMEHTAIBHO TUIOTE3bl O XMMUYECKUX CBOMCTBAX BEIECTB HAa OCHOBE MX
COCTaBa M CTPOCHUS, WX CHOCOOHOCTH BCTYNATh B XUMHYECKHE DPEaKIHH, O
XapakTepe U MPOAYKTaX Pa3IMYHbIX XUMHUYCCKHX PEaKIIUii;

CaMOCTOSATENIFHO TUIAHUPOBATh W TPOBOJUTH XUMHYECKHE JKCIICPUMEHTBI C
coOoIecHeM TpaBuil 0e30MacHOl paboThl ¢ BEIIECTBAMH U JIAOOPATOPHBIM
o0opy0BaHUEM;

UHTEPIIPETHPOBATh JaHHBIE O COCTaBE M CTPOCHHUU BELICCTB, IOJIYYCHHBIC C

IMOMOIIIBKO COBPCMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX MCTOOB,

OIMMCBIBATh COCTOAHHUEC JJICKTPOHA B aTOME Ha OCHOBC COBPEMCHHBIX KBAHTOBO-
MEXaHNYCCKHUX HpeILCTaBHeHI/H\/JI O CTPOCHUHU aTOMa IJIA 00 BSICHEHUS PE3YIbTATOB
CHECKTPAJILHOTO aHAJIM3a BEIICCTB,

XapaKTCPHU30BaTh POJIb a30TOCOACPIKAIINX I'€TCPO- HUKIIHYCCKHUX COGI[I/IHeHI/Iﬁ u
HYKJIICHMHOBBIX KHCJIOT KaK BaXKHEHIITUX OMOJIOTMYSCKU aKTHBHBIX BCIICCTB,
IMPOTrHO3UPOBATH BO3MOXXHOCTDb IMMPOTCKAHUA OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKuHﬁ, JEXKaluX B OCHOBC IIPUPOAHBIX U IIPOU3BOJACTBCHHLIX ITPOLICCCOB.



COAEPXAHUE, PEA/IN3YEMOE C NOMOLLbIO IMHNU YYHEBHUKOB

10—11 KNACCbl. YTNYBNEHHbIA YPOBEHb

10 Knacc (3 u B Heagento, Bcero 102 u)

Tema 1. IloBTopenne. TeopeTnyeckue 0CHOBBI OpraHu4yeckoil xumuu. (26 1)

IIpenmer opranuueckoi xumuu. OCOOEHHOCTHM OpPraHUYECKUX BEIIECTB. 3HAUYEHUE
oprann4eckoil xumuu. IIpuunHbl MHOr00Opa3us OpraHUYECKUX BEIIECTB.

ATOMHO-MOJIEKYJIIDHOE y4eHHME. DBeliectBa MONEKYJIIPHOIO M HEMOJIEKYJISPHOIO
cTpoeHus. KauecTBEeHHBINI M KOJIMYECTBEHHBIM COCTaB BellecTBa. MoJisipHas U OTHOCHUTEIbHAs
MOJIEKYJISIpHAsl Macchl BewlecTBa. MouibHass 1OJIsI M MaccoBasl JOJS JIEMEHTa B BEILECTBE.
Crpoenue atoma. AtoMHasi opouTtaiib. [IpaBuia 3amoaHeHns 3J€KTPOHAMH aTOMHBIX OPOUTAJICH.
Banientnslie anekTponsl. [lepuognueckuii 3akoH. @OpMyIupOBKa 3aKOHA B CBETE COBPEMEHHBIX
MPEJCTABICHUNA O CTPOCHUM aroMa. VI3MeHeHue CBOWMCTB 3JIEMEHTOB M HMX COCIUHECHUH B
nepuosiax M Tpymmax. OIEeKTPOHHBbIE KOH(HUIypalud aroMa yriepoja B OCHOBHOM U
BO30Y>KJICHHOM COCTOSTHUSIX.

XuMuyeckass CBSI3b. JJIEKTPOOTPUUATENBHOCTb. Buael xumuueckod cBs3u. MonHas
cBs3b. KoBaneHTHast HemousisipHas M mosigspHast cBsi3b. OOMEHHBIH M JOHOPHO-AaKLENTOPHBIH
MeXaHU3M OOpa30BaHMUs KOBAJEHTHOM MoyApHON cBsi3u. I[longpHOCT M MOJIAPU3YEMOCTh
KOBQJIEHTHBIX CBs3€il. DneKTpoHHbIe GopMyiibl Mojekyi. I'eomerpus monekynsl. Bonoponnas
CBsA3b. ATperaTHble COCTOSIHUS BEILIECTBA.

IuOpuamsanust opOuTanei, ee THIBI I OPraHWYECKUX COCAMHCHHIA: sp3, sz, Sp.
OO6pa3oBaHue 6- U T-CBsI3€H B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUM.

Knaccupukanus  opranuueckux  BemecTB. OCHOBHbIE — KJIAacChl  OpPraHUYECKUX
coeauHenuil. Kraccudukanus opraHM4ecKUX COEAMHEHHH M0 (YHKIMOHAIBHBIM TpYIIaM.
HomeHnknarypa opraHvuyeckux BemiecTB. MexayHapojaHas (CHCTeMaTHuYecKas) HOMEHKJIATypa
OpPraHMYECKUX BEILECTB, €€ NMPUHIUIMBL. PalroHanbHas HOMEHKJIATYpa. YTJIEPOIHBIN CKEIIET,
€ro TUIBI: LIUKINYECKUe, anuknndeckue. KapOorukinuyeckue M reTepoluKInYecKre CKeNeThl.
Buapel cBsizeil B MOJEKyJax OpPraHWYECKUX BEIIECTB: OJWHAPHBIC, [IBOMHBIE, TPOMHBIE.
W3meHeHnne >HEprum CBA3E€M MEXy aTOMaMH YriepoJa IPH YBEIUYEHUM KPAaTHOCTH CBS3H.
HacpilieHHble 1 HEHACHIIIEHHBIE COEIUHEHUS. DJEKTPOHHOE CTPOCHHE M XMUMHUYECKHUE CBSI3U
aToma yriepoja.

OcHoBbl Teopum cTpoeHusi BeuiecTB. Teopuss A.M. bytiepoBa. @opmyibl CTpOEHUS.
[TonsiTre 0 n3omepun. OCHOBHBIE MOJOXKEHUS CTPYKTYPHON TEOPUU OPTraHUUYECKUX COESAMHEHUN.
Xumnueckoe crpoenue. CtpykrypHas popmyna. CTpyKTypHast U MPOCTPAHCTBEHHAs M30MEPHUS.
N3omepusa yraepogHoro ckenera. M3omepus mnosoxeHus. MexknaccoBas uszomepus. Buuasl
MIPOCTPAHCTBEHHOW n3omepuu. Onrnyeckas noMepus. ONTHYECKUE aHTUINIOAbl. XUPATBHOCTb.
XupallbHble U axWpalbHbIE MOJIEKYJbl. ['eomerpuyeckas u3oMmepusi (LKMC-, TPAHC-U30MEPHS).
I'omonorus. 'omonoru. I'omosiornueckast pa3HOCTb. [ OMOJIOrMYECKUE PsIIbL.

OnekTpoHHbIE A(@PEKTHI B OPraHUYECKUX MOJIEKyJaX. OJEKTPOHHOE CTPOCHHUE
OpraHWYEeCKHX BEUIECTB. B3anmHOE BIMsSHHME aTOMOB M TPyl aToMoB. VHIYKTHBHBIA U
me3oMepHbIi 3¢ dekThl. [IpeacraBienue o pezoHaHce.

KHCI0THOCTh 1 OCHOBHOCTH OPraHUYECKUX COCAUHEHUH. THUIbl OpraHu4ecKuX KUCIOT U
OCHOBaHUM.



OCHOBBI TEOpUM PEAKIMHA OPraHUYECKUX COCIUHEHUH. THUIbl OpraHMYeCKUX PpPEeaKIUil.
Knaccugukanus peakuuii OpraHMYecKMX BEUIECTB IO CTPYKTYPHOMY INpPHU3HAKY: 3aMeIeHHE,
NpUCOEIUHEHUE, oTuleryieHne. MexanuzMbl peakuuil. CrocoObl paspbiBa CBSI3U  YIJIEPOJI-
yriepos. CBOOOIHBIE paaMKaibl, HYKICOQWIbI U 3IeKTpoduibl. OpraHuuecKue HOHBI H
pasuKabl.

W3meHeHne CTENeHW OKUCIEHUs 3JIEMEHTOB B  coeAMHEHUsX. OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIE peakuyu. OKUCIeHHE U BOCCTaHOBJIEHHE. OKUCIUTENN U BOCCTAHOBUTEIIN.
Meton anekTpoHHOrO Gananca. MeToa MOHHO-3JeKTPOHHOro OanaHca. OCHOBHBIE OKHCIUTENN
OpraHMYecKux coenHeHui. [lepManranar kanus Kak OKACIUTENb.

Pacuetst mo ¢opmynam U ypaBHEHUSM peakiuil. ['a30Bble 3aKOHBI. YpaBHEHUE
MenpeneeBa-Knaneitpona. 3akoH ABoraapo. 3akoH 00BEMHBIX OTHOIIEHWH. OTHOCHUTENbHAsS
IUIOTHOCTB ra30B. AJITOPUTM pelIeHUs 3a/1a4. BelunciaeHre Macchl BEIECTBA IO €ro0 KOJIUYECTBY
U KosindyecTBa 1o macce. Onpenesnenrne MacCOBOM JI0JIM AJIEMEHTA B BEIIECTBE U KOMIIOHEHTA B
cmecHu. Bpruucnenune maccel U oObema razoB. BreiBon ¢opmyn coenunenuii. Pacuersl mo
YPaBHEHUSAM pEaKIIMil.

[IpakTuueckas pabora 1. O6HapykeHue yriiepojia, BOJOpPOJa, Cepbl, TAJIOT€HOB, a30Ta
B OPraHUYECKHX BEILECTBAX.

Kontponbnas padota Ne 1. TeopeTuueckue 0CHOBbI OpraHUYECKON XUMUU

Tema 2. YrueBoaopoasl (25 4)

Ankanpl. Amudarndeckue yriaeBogopoabl. CTpoeHne MoJeKyibl MmeraHa. [loHsTHe o
koH(popmanusax. Mzomepus ankanoB. OOmas xapakTepucTHKa Kiacca, (uU3MUecKue U
XUMHYECKHE CBOWCTBA (FOpEHHE, KAaTAIUTUYECKOE OKUCIICHHE, raJoreHUpOBAaHUE, HUTPOBAHUE,
KPEKUHT, MUponu3). Peakuuu paaukampHOro 3amelnieHus. MexaHu3M peakiMd XJIOPUPOBAHUS
MeTaHa. AnkaHel B mpupoge. CHHTETHYECKHME CHOCOOBI TMONyUYeHHs aJKaHOB. MeTombl
MOJTyueHUs] allkaHOB M3 alKUITaJoreHUA0B (peakuus Bropra), nexkapOOKCHIMPOBAaHUEM COJEi
KapOOHOBBIX KHCJIOT U 3JIEKTPOJIU30M DPACTBOPOB coJie KapOOHOBBIX KUCIOT. IIpumenenue
AJIKaHOB.

[uxnoankanpl. AJMIUKIXYECKHE yrieBojgopoAsl. OOmas XapaKTepHCTHKa Kiacca,
¢usnueckue cBoiicTBa. Buabsl u3zomepun. HampsokeHHble W HEHANpPSDKEHHBIE  LIMKIIBL.
XYMHYEeCKUE CBOICTBa IUKIIONpOMNaHa (TOpeHHe, TUAPUPOBAHUE, MPUCOSAUMHEHHUE TalOr€HOB,
raJloreHOBOJIOPOJIOB, BOJBI) M LHMKIOreKcaHa (TOpeHHe, XJOpPUPOBAaHUE, HUTPOBAHME).
[Tony4yeHue NUKI0ANIKAaHOB U3 aJJKAHOB U JUTAJIOT€HAJIKAHOB.

Anxensl. O0mas xapaktepuctuka kiaacca. CTpoeHrne MOJeKynsl dTuieHa. Dusznueckue
CBOMCTBAa AQJIKEHOB. ['eoMeTpuyeckas HM30MEPHsS AIKEHOB. XHMMHYECKHE CBOWCTBA AJIKEHOB.
Peakuuu snekTpoduibHOrO nmpucoeAMHEeHUs. Peakiuu mpHCcOeAMHEHUs MO KPAaTHOM CBSI3U —
TUAPUPOBAaHUE,  TaJOreHUpPOBaHHE,  TMJPOraIoTeHHpOBaHMEe,  ruaparanus.  [IpaBuio
MapkoBHHKOBa U €ro OOBSACHEHHWE C TOYKHU 3pEHHS 3JEKTPOHHOU Teopuu. BzammoneiictBue
QJIKEHOB ¢ OpOMOM M XJOpPOM B Ta3oBOi (aze wim Ha cBeTy. Peakluum BOCCTaHOBIIGHUS U
okucneHus. OKUClieHHe alKeHOB (TOpeHHE, OKUCIEHUE KHCIOPOJOM B MPUCYTCTBHM XJIOpHIA
najaausi, TOJ JeHCTBUEM cepedpa, OKHUCIEHHE TOpSYUM TMOAKUCIEHHBIM pPacTBOPOM
nepMaHraHara kKanus, okucienue no Barnepy). [lomumepuzauwms. Ilonydenue ankeHOB u3
AJIKaHOB, AJKWJITAJIOTeHHUIOB U TUrajioreHankaHoB. [IpuMeHenre aTuiieHa u nponuseHa.

Anxaguensl. Knaccudukanuss TUEHOBBIX YriieBOAOpoaoB. ComNpsyKeHHBbIE JIUEHBI.
du3nyeckue M XMMHUYECKHE CBOWCTBA JMBHHWIA M M30mpeHa. 1,2- u 1,4-mpucoeauHeHue.
[Tomumepuzanus. Kayayku. Bynkanuzamus kayaykoB. Pesuna u 30ouuT. CuHTe3 OyTagneHa u3
OyTaHa M dTaHOJIA.



Ankunael. O0mas xapaktepuctuka. CTpoeHHE MOJICKYJbl aneruieHa. dusnyeckue u
XUMHUYECKHE CBOWCTBA  AJKMHOB. Peakuuu  3eKTpoQMIBHOTO W HYKJICO(PHIBHOTO
npucoeauHeHusd.  Peakuuu — NpUCOEIMHEHUs  TaJOr€HOB, TaJIOT€HOBOJIOPOAOB,  BOJBI.
I'mppupoBanue. Tpumepusanus u quMmepusanus aneTwieHa. KUCIOTHBIE CBOMCTBA aJKHUHOB C
KOHIIEBOM TPOMHOM CBs3b10. AlleTiiinibl. OKUCIIEHUE aTKWUHOB PACTBOPOM MepMaHTaHaTa Kajusl.
[Ipumenenue aneruneHa. Kapouanplii MeToa nmonydeHus aneruieHa. [luponus merana. Cuntes
AJIKWHOB aJKWJIMPOBAaHUEM allETUIIEHUIOB.

Apenbl. Apomartuueckue yrieBojoponbl. Ilonarue 06 apomaruunoctu. IIpaBuio
Xrokkens. beH3onm — cTpoeHue MOJeKyibl, (Qu3nUecKhe CBOMCTBA. ['oMojornyeckuii psina
Oenzoma. M3omepuss au3aMeIIeHHBIX OCH30JI0B Ha TpUMEpe KCHIOJOB. Peakuuu
ANEeKTPO(MIBHOTO 3amenieHus. Peakuuu 3aMerieHus B OCH30JIbHOM sifjpe (TaloreHUpOBaHHE,
HUTPOBaHUE, AIKWIUpoBaHue). Peakuum mnpucoenuHeHus K OeHzony (TUApUpPOBAHHE,
xjopupoBaHue Ha cBery). OcoOeHHOCTHM XuUMHUU ajnkuiOeH3oi0B. IlpaBuna opueHTanuu
3aMECTHUTENIEd B peaklUMsaX 3amenieHus. bpomupoBaHue W HUTpoBaHUE TONyosda. OKucieHue
aNKWIOEH30JI0B PACTBOPOM IMepMaHraHaTa kanus. ['anorennpoBanue ajakuiaOeH30710B B OOKOBYIO
nens. Peakuust Broopua—®uTtTHra xkak Metoj cuHTe3a ankuideH3o070B. CTUPON Kak MpUMep
HEIpPEAeIbHOIO apOMaTUYECKOT0 COEIMHEHHUS.

[TpupoaHbIle HCTOUYHUKHU YTIEeBOAOPOAOB. [IpUpoaHbIil M MOMYyTHBIN HE(TAHBIC Ta3bl, HX
cocraB, wucroib3oBaHue. HedTes kak cmech yrieBogoponoB. IlepBuuHas W BTOpUYHAsS
nepepaborka HepTu. Pudopmunr. KameHHBIH yros.

["anoreHONpOW3BOIHBIE YIIIEBOJOPONOB. Peakiuu HyKI€O(QHIBHOTO 3aMEUIeHHus U
3JIMMUHUpPOBaHUs. Peakuuu 3amenieHus rajioreHa Ha TMAPOKCUJI, HUTPOrPyNIly, [UAHOTPYIIITY.
[elicTBue Ha rajoreHIpoOU3BOJAHBIE BOAHOTO M CIMPTOBOIO pactBopa wienoud. CpaBHEHUE
PEAKIIMOHHON CHOCOOHOCTH QJIKWJI-, BUHMI-, (peHmI- u OeH3mirasoreHu1oB. Vcrnonb3oBaHue
raJIOTEHNPOU3BOJHBIX B OBITY, TeXHUKE M B cHHTe3e. [loHATHE O MarHMHOpraHMYecKux
coequHeHusAX. llomyueHue ankaHOB  BOCCTAHOBIEHMEM  HOJAJIKAHOB  HOJOBOJOPOIOM.
MarauiiopraHi4eCcKue COeIMHEHUS.

I'enernueckast cBsI3b MEXIy pPA3IMYHBIMU KjaccaMmu YriieBoJopoaoB. KauecTBeHHBIE
peakuuy Ha HEeTIpeIebHbIE YTIEBOIOPOIbI.

[IpaxTuueckas pabora 2. [lomyueHue u cBONCTBaA ITUIICHA.

[TpakTryeckas pabdora 3. CoiicTBa OeH3011a

KonrtponbHas padora Ne 2. YrieBonopoasl.

Tema 3. Kuciopoacoaep:xamue opranndeckue coequHerusi (18 1)

Crouptel. HoMeHkimatypa u m3oMepusi cnuproB. TOKCHYECKOE JEHCTBHE HAa OpPraHU3M
MeTaHoJa U 3TaHosa. Dusnyeckrne CBOMCTBA MPEAEIBHBIX OJHOATOMHBIX CIUPTOB. XUMUYECKHE
CBOICTBa CcUPTOB (KHUCIOTHBIE CBOWMCTBA, PEAKIMM 3aMELIEHUS TUIPOKCUIBHOW TIpyMMbl Ha
rajioreH, MEXMOJEKYIspHas W BHYTPUMOJEKYJSpHass JAeruaparanus, OKHCICHHE, PEaKIHUH
YIJIEBOJOPOAHOIO paaukana). AJKoronasaTel. ['maponus, ankuiMpoBaHHE (CHHTE3 IPOCTHIX
3pupoB mno Buibsmcony). IIpoMblluleHHBIH CHHTE3 MeTaHoJa. MHOrOaTOMHBIE CHHUPTHI.
OTUJIEHTTIUKONb U TIUIEPHH, UX (U3NUYECKHE M XUMHUYeckhe cBoiicTBa. CHHTE3 JMOKCaHa U3
ATWIEHIVIMKOIS. TOKCHMYHOCTH JTWIEHITMKONsl. KadecTBeHHas peakuuss Ha MHOIOATOMHBIE
CIIUPTBHI.

[IpocTeie 3¢dupbl Kak HU30MEpbl MPEIENIbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HX
bu3NYECKUX M XUMHYECKHX CBOICTB cO cnupTaMu. Peakius paciierieHusi IpoCcThIX 3QHUpOB
HOJI0BOIOPOAOM.



®enonbsl. Homenkiarypa u nzomepusi. BzaumHoe BiMsiHME TPyl aTOMOB Ha MPUMEPE
¢denona. OusnMueckue M XMMHUYECKHE CBOMcTBa (heHona M Kpe3osnoB. KucioTHble CBOHCTBa
(eHOoNOB B CpaBHEHHMH CO COHUPTaMd. Peakuuu 3aMerieHuss B OCH30JIBHOM  KOJIbLE
(ranorenupoBanue, HuTpoBanue). Oxucienue (enosoB. KadecTBeHHBbIE peakiuu Ha (PEHOI.
[Tpumenenue penona.

KapOoHunpHbIE COETUHEHUSA. OJEKTPOHHOE CTPOCHHE KapOOHWIBHOM  IpYIIIBL
Anprerupl M KeToHbl. Pdusnyeckue CBOMCTBa (GopMalbAerujia, aueTalbAeruia, aneToHa.
[loHsiTHE O  KETO-€HOJIBHOMU TayTOMEpUHU  KapOOHWJIBHBIX  coeAuHeHuH. Peakiuun
HYKJICO(DUIBHOTO NIPUCOEIUHEHNUs. Peakiuy nprucoemHeH!s BObl, CIMPTOB, IUAHOBOIOPOJIA U
runpocyibpura Harpus. CpaBHEHHE PEAKUMOHHOM CIOCOOHOCTH ANbJICTHUAOB M KETOHOB B
peakuusaxX pucoeauHEeHus. Peakiyy 3aMeleHns aToMOB BOJAOPOAA IIPU O-yTIIEPOJHOM aTOME Ha
raioreH.  [lommmepusanus  dopManpaeruaa W anetanpiaeruga. CHHTE3  CIIUPTOB
B3aUMOJICHiCTBEM KapOOHMJIBHBIX COCJMHEHHMH C peakTuBOM ['punbspa. OKucieHue
KapOOHMJIbHBIX coelMHeHUH. CpaBHEHHE OKHUCIIEHHs allbJEeTHI0B U KETOHOB. BoccraHoBneHMe
KapOOHMJIBHBIX COEIMHEHMH B cHHUpThl. KadecTBeHHBIE peakUMM Ha ajbJErMIHYIO TPYIILY.
Peakiun  anbaobHO-KPOTOHOBOM KoHAeHcanuu. OcoOGeHHocTH (opmanbiaernia. Peakuus
dbopmanprieruaa ¢ peHoaoMm.

KapOoHoBble ~ KHCIOTBL.  DJIEKTPOHHOE  CTPOEHHE  KapOOKCHUJIBHOW  TPYIIIBI.
["oMoniornyeckuit psii npeAeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. PU3HUECKUEe CBOMCTBA
KapOOHOBBIX KHCJIOT Ha MPUMEpPE MYPAaBBHHOM, YKCYCHOW, MPONMOHOBOHM, MaJbMHUTUHOBOW M
CTEapUHOBOM KHCIOT. XHMMHUYECKHE CBOMCTBAa KapOOHOBBIX KuCHOT. KucinorHele cBoiicTBa
(M3MEHEHHUe OKPAaCKU MH/IWKATOPOB, PEaKMH C aKTUBHBIMHU METalIaMH, OCHOBHBIMU OKCHAMH,
OCHOBaHUAMH, coJsiMM). M3MeHeHHe cuibl KapOOHOBBIX KHUCJIOT IPU BBEJCHUM JIOHOPHBIX U
aKLENTOPHBIX 3amectuTeneil. B3aumoneiicTBre KapOOHOBBIX KHCIOT CO CHUPTaMM (peakius
srepudukanun). ['ajoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOByI Iemnb. OcobGeHHOCTH
MYpaBbMHON KHCIOTHL. BakHeiline mnpeacTaBUTENN Kiacca KapOOHOBBIX KHCIOT U HX
npuMeHeHue. llomydeHne MypaBbMHOM M YKCYCHOM KHCJIOT B INPOMBIIIIEHHOCTH. Brlcmne
KapOoHOBBIe KHCIOTHL. IllaBeneBas KuCIOTa Kak MpPEACTaBUTENb JIUKAPOOHOBBIX KHCIOT.
[IpencraBnenure 0 HENpEACIbHBIX U apOMAaTUUECKHX KHCIOTaX. OCOOEHHOCTH MX CTPOCHHS U
CBOMCTB. 3HaUeHHE KapOOHOBBIX KHCIIOT.

@DyHKIIMOHANbHBIE MPOU3BOIHBIE KapOOHOBBIX KUCIOT. IlodydyeHue XIopaHTUIapuioB U
AQHTUAPUAOB KHUCIOT, HMX TIujaponu3. [lomyyeHue CIOXKHBIX 3(QHUPOB C HCIOJIB30BAaHHEM
XJIOPAHTUAPUAOB U aHTUAPHUIOB KUCIOT. CloxHbIe 3(UPbl KaK N30Mephbl KAPOOHOBBIX KUCIIOT.
CpaBHeHue GU3NYECKUX CBOIMCTB U PEAKIIMOHHOMN CIIOCOOHOCTH CIO0XKHBIX A3(PHPOB U U30MEPHBIX
UM KapOOHOBBIX KHUCHOT. ['maponu3 cinoxHbIX 3¢upoB. CHHTE3 CIOXHBIX 3()UpoB (PeHosoB.
CrnoxHble 3pupbl HeopraHuueckux kuciaor. Hurpornmuepun. Amuasl. Coiau KapOOHOBBIX
KHUCIIOT, WX TEPMUYECKOE pa3JIo)KeHWEe B TNPUCYTCTBUU MIenodyd. CuHTE3 KapOOHUIIbHBIX
COCTMHEHUH PA3JI0KEHNEM KAJTBIIMEBBIX COJICH KapOOHOBBIX KUCIIOT.

[TpakTuyeckas padora 4. CoupThl

[IpakTuyeckas pabota 5. AbAeTrHabl U KETOHBI

IIpakTruyeckas pabora 6. KapOoHOBBIE KUCIOTHI

[Ipaktuyeckas padora 7. Ilonydenue GppyKTOBBIX 3(pUPOB U CaMOJIEIBbHBIX J1yXOB

Kontponbras padota Ne3. Kucnopojacoaepkaimiye opraHndecKie COeqnHEHNS.

Tema 4. A30T- 1 cepocoaep:kamue coeqnHenus (8 1)
Awmunbl. U3omepust amuHoB. [lepBUyHbIEC, BTOpPUYHBIE U TPETUYHBIE aMUHBI. DU3HMYECKHE
CBOICTBA MPOCTEUIIMX aMHUHOB. AMHUHBI KaK OpraHu4eckrue OCHOBaHMS. COJM alKUIaMMOHUS.



AJIKUTMpOBAaHWE M AalWJIMPOBAHHE AaMHUHOB. Peaknuum aMHMHOB C a30TUCTOM KHCIOTOM.
ApomaTtudeckue amMuHbl. AHWUIWH. B3auMHOE BIMSHUE TPYIIN aTOMOB B MOJIEKYJi€ aHMWJIMHA.
XUMHYECKUE CBOWCTBA aHUIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMM 3aMEIICHHUS B apOMaTUYECKOe
A1pO, OKHUCIIEHHUe, aminpoBaHue). Juasocoenunenus. IlosyueHue aMuMHOB M3 CHUPTOB U
HUTpocOoeuHeHuN. [Ipumenenue anunuHa.

l'etepouukibl. @ypaH U OUPPOJT KaK NPEACTABUTENN MSATUWIECHHBIX TIE€TEPOLIMKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJIEKYJbl nupposa. Kucnorusle cBoiictBa nuppona. [Iupuamu kax
MPEACTABUTEND IIECTUWICHHBIX T'€TEPOLIMKIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl MUPUJIMHA.
OcCHOBHBIE CBOMCTBA MUPUJIMHA, PEAKLIUU 3aMELICHUs ¢ apoMaTHieckuM aapom. [IpencraBinenue
00 uMHIa30J1e, TUPUAUHE,
MypUHE, MYPUHOBBIX U MUPUMHUJIMHOBBIX OCHOBAHUSIX.

Anxanonnsl. MeToabl BBIICICHHS alKaJIOWA0B U3 pacTeHHid. MeToabl OOHapyXKeHHUs
ankanousoB. Kimaccuukanys 1 THIWYHBIE MIPEICTABUTEIH aTKAIOUIOB.

KonTponbnas padota Ne4. A30T- 1 cepocoepKaliue COeUHEHHUS.

Tema 5. buojioruueckn akTUBHbIe BelecTBa (19 1)

VYrinesoabl. MoHo- u nucaxapuisl. DyHKuMM yrieBonoB. buonormdeckas poiib

yIiIeBoAoOB. [oK03a — (U3NYecKne CBOWCTBA, JIMHEHHAs W IUKIM4YecKas ¢opmbl. Peaximm
[JIIOKO3bl  (OKHUCJIEHME Aa30THOM KHCJIOTOM, BOCCTAaHOBJIEHUE B IIECTHATOMHBIA CIHPT),
KA4eCTBEHHBIC PEAaKIMU HAa TIIOKO3y. bpokeHue riroko3sl. PpykTo3a Kak HM30MEp INIFOKO3BI
Pubo3a u nezoxkcupudosa. Ilonsarue o rimko3ugax.
Jucaxapunpl. Caxapo3a Kak IIpeICTaBUTENb HEBOCCTAHABIMBAKOIIUX AUcaxapu1oB. Mapros3a n
JaKkTo3a, nemwiobunosa. I'maponu3 aucaxapunoB. IlonmyueHue caxapa U3 caxapHOH CBEKJIBI.
[Tommucaxapuasl. Kpaxman, rimkoreH, nemirono3a. KauecTBeHHas peakuus Ha Kpaxmall.
['maponus noaucaxapuuos.

XKupsl kak craoxHble 3QUPHI MHULEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. OMbLICHUE
KUpoB. 'maporennsanust xkupoB. Mblia Kak COJU BBICHIMX KAPOOHOBBIX KUCIIOT.

AMUHOKHUCIIOTHI KaKk aM(pOTepHbIe COeTMHEHUs. Peakiuu ¢ KUCI0TaMi U OCHOBAHUSIMH.
O0pazoBaHue CII0XKHBIX 3(UPOB.

[Tentunel. IlentuaHas CBA3b. AMHIHBIA XapakTep MNENTUAHOW cBs3U. ['maponus
nentugoB. benku. IlepBuuHas, BTOpUYHas W TpeTH4YHas CTPYKTypbl OeikoB. KadecTBeHHBIE
peaknuu Ha OeIKH.

Hyxneunnoseie xucnotel. Hykneosuasl. Hykneormael. HykinenHOBBIE KHCIOTBI Kak
npupoasbie nonmuMepsl. Ctpoenne JJTHK u PHK. I'naponus HykIeMHOBBIX KUCIIOT.

[IpakTuueckas pabora 8. CBoiCTBa TITIOKO3bI, CAXapo3bl U Kpaxmaina

[TpakTrueckas padota 9. [lomydeHue Mbuia METOYHBIM OMBUICHUEM KUPOB

[IpakTuueckas padora 10. benku u ux cBoicTa

[IpakTuueckas padota 11. B3auMocBs3p Mexay KiaccaMyu OpraHMYeCKHUX BEIIECTB

ITpakTuyeckas pabota 12. KauecTBeHHOE OIpe/ieieHne OpraHMyecKiX BEIECTB.

KonrtponbHas pabora Ne 5. Buojgornuecky akTUBHbIE BEIIeCTBA

Tema 6. BoicokomoJieky/isipHble coequHeHus (7 1)
[ToHATHE O BBICOKOMOJIEKYJSIPHBIX BellecTBax. [lonmMmepu3anus ¥ MOJUKOHICHCAIUS
KaK METOJIbI CO3/TAaHHS ITOJTUMEPOB.
Onactromepsl. [Ipuponnblil u cunTeTnyeckuit kayayk. Cononumepusanusi. CoBpeMeHHbIE
IUIACTUKU  (HOJMATHIIEH, TOJMIPONWIEH, MOJMCTUPOJN, MOJMBUHWIXIOPUA, (ropomact,
oA TUIIeHTeped TaIaT, akpuiI-0yTaueH-CTUPOJIbHBIN TUIACTHK, TTOJUKApOOHATHI).



[IpupoaHbie 1 CHHTETHYECKHE BOJIOKHA (0030D).
ITpaktuyeckas padora Ne 13. Pacno3HaBanue BOJIOKOH U TUIACTHKOB.
Pemenne kauecTBEHHBIX M KOJMYECTBEHHBIX 3a/1a4.

Yyeono-remaruueckuii mjan 10 kiaacce

B mom uucne
Howmep Konuuecmeso

Tema npakmuyecKue | KOHMpOIbHble
membl yacos
pabomol pabomuol

TeopeTnyeckrue OCHOBBI
1 26 1 1

OPraHUYEeCKOW XUMHUHU

2 YTrneBo10posI 25 2 1

Kucnoponcoaep:xaine

OpTraHU4Y€CKUC COCANHCHUA

A30T- U cepocojepKalme

4 7 0 1
COCIIMHEHUS

5 buonoruuecku akTUBHbBIE BEIIECTBA 19 2 1

6 BricOKOMOIIEKYIISIpHBIE COEAMHEHUS 7 2 1

UTOro: 102 11 5

11 KJTIACC (3u B Heneo, Bcero 102 4, u3 Hux 1 4 — pe3epBHOe Bpems

Tema 1. Hemeraunsl (304) Kinaccnpukanusa HeopraHn4ecKnux BemecTB. JJIeMeHThI
MeTaJIbl M HeMeTaJIbl M MX moJioxkeHue B [lepuonnueckoii cucreme.

Booopoo. Tlonyuyenue, pusndeckne M1 XUMHUYECKUE CBOMCTBA (pEaKIMU C METAUIaMU U
HEMeTalllIaMH, BOCCTAaHOBJIIEHHE OKCUIOB U coneid). ['uapuabl. TornuBHbIE TIEMEHTHI.

l'anocenvr. OOmas xapakTepucTUKa MoArpymnmsl. Puzndeckue CBOHCTBA MPOCTHIX
BELIECTB. 3AKOHOMEPHOCTH M3MEHEHUSI OKMCIUTENBHON aKTUBHOCTHU TaJIOTEHOB B COOTBETCTBUU
C MX TOJOXEHUEM B neproanyeckoi tadnuue. ITopsaok BHITECHEHUS TaJIOT€HOB U3 PacTBOPOB
ramoreHu10B. OcobeHHOCTH XMMHU (ropa. XIJOp — MOJyYeHHE B MPOMBIIIICHHOCTH H
nabopaTopuu, peakluu ¢ MeTalylaMi M HeMeTaulaMu. BzammoneicTBue xiopa ¢ BOJOH H
pactBopami 1enoueil. Kucnopogusle coennHeHus xjiopa. [ MmoxiopuTel, X10pat U nNepxjaopaTsl
KaKk TUMU4YHbIe okuciutend. OcobeHHOCTH XxUMHMK OpoMa M mona. KauecTBeHHast peakiusi Ha
Hox. I'aoreHoBOIOPOABI — MOJYUYEHUE, KUCIOTHBIE M BOCCTAaHOBUTENbHBIE CBOMCTBA. ColsiHas
KHCTI0Ta U ee coyid. KauecTBeHHbIE peakliiy Ha TajoreHH/1-HOHBI.

Onemenmovl nooepynnet kuciopooa. OOIas xapakTepuCTUKa MOATPYIIbl. Du3ndeckue
CBOMCTBa TPOCThIX BemiecTB. O30H Kak ayutoTporHas moaudukanus kucioposga. [lomyuenue
030Ha. O30H Kak OKucCIUTENb. [l03UTUBHAS M HEraTWBHAs POJIb 030HA B OKPY’KAIOLIEH Cpee.
CpaBHeHHe CBOMCTB O30Ha W Kuciopona. Boma u mepokcua BOAOpoAa Kak BOAOPOIHbBIC




COEIMHEHUSI KHUCIOpOJa — CpaBHEHHME CBOMCTB. llepokcua Bomopona Kak OKHCIUTENb U
BoccTaHoBuTenb. Ilepokcnapl Metannos. Cepa. AmtoTponus cepbl. PU3NYECKUE U XUMUUECKHE
CBOMCTBa cepbl (B3aMMOJEICTBHE C METallaMH, KHUCIOPOJIOM, BOJOPOJIOM, pacTBOpaMu
niesoued, KUciaoTaMu-okuciurensimu). CepoBomoposy —  MONY4YEHHE, KHUCIOTHBIE U
BOoccTaHOBUTENbHBIE cBoiicTBa. Cynbhuasl. CepHHUCTHIH Ta3 Kak KHCIOTHBIA  OKCHI.
OkucnHUTeNbHbIE U BOCCTAHOBHUTEIIbHBIE CBOMCTBAa CepHUCTOro rasa. llomyueHue cepHUCTOTO
raza B MPOMBIIUICHHOCTH U jabopatopuu. CepHucras kuciaotra u ee coyid. CepHbId aHTUIPUIL.
CepHas kucnora. CBoiicTBa KOHIEHTPUPOBAHHON U pa30aBICHHON cepHO KHUCIOTHI. JleiicTBue
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI Ha caxap, METaJUlbl, HEMETaJUIbl, CyIb(UIbL
Tepmuueckas ycTOWIMBOCTH Cylb(haToB. KauecTBeHHas peakiyst Ha CEpHYIO KHCIIOTY U €€ COJIH.
TuocepHast KUCIIOTa U TUOCYJIb(ATHI.

Aszom u ez2o coedunenus. DIeMEHTHl MOArpynmbl azota. OOmas XapaKTepuCTHKa
noarpynnbsl. Duznyeckue CBOMCTBa NPOCThIX BemiecTB. CTpoeHMe MOJIEKYJbl — a30Ta.
Ousnyeckue U XUMHUYECKHE CBOHCTBa a3oTa. l[loidydyeHuwe a3oTa B NPOMBINUICHHOCTH U
naboparopuu. Hutpuael. AMMuak — ero mojy4yeHue, (pu3nyeckue U XUMUYECKHE CBOWCTBA.
OcHOBHBIE CBOMCTBA BOAHBIX pacTBOpoB aMMuaka. Conu ammonus. [loBeaeHue coseit aMMoHUS
IpU HarpeBaHuu. AMMHAK Kak BoccTaHoBMTENb. [Ipumenenune ammmaka. OKCHABI a30Ta, UX
nonydyeHue u cBoiictBa. Oxcupa azora(l). Oxucnenue okcuaa azota(ll) kucropomom.
Jumepuzanus okcuna azora(lV). Azotucras kuciora u ee coau. HUTpuUThl Kak OKMCIUTENN U
BOCCTAaHOBUTENN. A30THasg KHCJIOTA — (1)I/I3I/I‘~I€CKI/I€ U XHMHUYECCKHE CBOﬁCTBa, IMOJIy4YCHHE.
OTHOmIEHHE a30THOW KHUCIOTHI K MeETalUlaM HM HEMeTaUlaM. 3aBHCHMOCTh IPOJYKTa
BOCCTAHOBJICHHUS Aa30THOM KHCJIOTHI OT AKTUBHOCTH METalna H KOHLCHTpAalMK KHCJIOTHI.
TepMuyeckasi yCTOMUMBOCTh HUTPATOB.

Docghop u eco coedunenus. Annorponus gocdopa. Xumuueckue coictBa (ochopa
(peakMM € KHCIOPOJAOM, TajlOTeHaMH, METalJIaMH, CIOKHBIMHU BEIIeCTBAMHU-OKUCIUTEISIMH,
menoyamu). [Tonydenue u npumenenue docdopa. Pochopusiit anruapuia. OprodocdopHas u
metadocopHas KuUcIoThl U ux cond. KauecTBenHas peakiust Ha opTodocdarsl. PaznoxeHnue
optodocdoproil kucnotsl. ITupodocdopnas kucnora u nupodocdarsl. Dochunsl. Pochun.
Xmopunsl pocdopa. Oxcua pochopa(lll), pocdopucras kucnora u ee comnu.

Yenepoo. Annotrponus yriepoma. CpaBHEHHE CTPOCHMSI U CBOMCTB rpaduTa U anmasa.
OdynnepeH Kak HOBas MoJieKyJsipHas ¢opma yriepona. I'paden kak MoHocinol rpadwura.
VYrnepoaHele HaHOTPYOKH. VYrojib. AKTUBUPOBAHHBIM yroib. AjcopOuus. XuMHUEcKHe
cBoiictBa yrnsa. KapOuabl. ['mapomnus kapOuna kanpliusg U KapOuna amoMuHus. KapOuisi
NEepeXOoAHbIX METAJUIOB KaK CBEpXMpouHble MaTepuanbsl. Oxcuisl yriaepona. OOpa3oBaHue
YrapHOro ra3a IPH HEMOJHOM CTOPAaHMU YIJIA. YTOJb M yrapHbIM ra3 Kak BOCCTaHOBUTEIIU.
Peakuust yrapHoro rasza c pacruiaBamu menodeil. CuHTe3 popMHaTOB M OKCANIATOB. Y TJIEKUCIIbIHA
ra3. YroibHas KuciaoTa u ee conu. [loBenenue cpeJHIX U KUCIIBIX KapOOHATOB MPU HarpeBaHUU

Kpemumii. CpolicTBa mHpoCTOro BemecTBa. Peaknuuu ¢ XJI0poOM, KHCIOPOJIOM,
pactBopamu mienoyeil. OKCuJ KpEeMHHs B NPHUPOAE U TeXHUKE. KpeMHHEBBIE KHCIOTBHI M UX
comu. ['maponns cunnkatoB. CuilaH — BOJIOPOAHOE COEAMHEHNE KPEMHHUS.

bop. Oxcup 6opa. bopHas kuciora u ee coiu. bypa

HNemoncrpauuu. 1. I'openue Bogopona. 2. Ilomydyenue xjopa (omsIT B mpoOupke). 3.
OnbITel ¢ OpoMHON BOmOM. 4. OKUCIUTENBHBIE CBOMCTBAa pacTBOpa THUIOXJOPUTA HATPUA. S.
[InaBnenune cepwl. 6. ['opeHne cepbl B Kuciopoje. 7. B3aumonerncTBue xeneza ¢ cepou. 8.
'openne cepoBogopona. 9. Ocaxnenue cynbpumon. 10. CpoiictBa cepHucTtoro raza. 1.
JlelicTBME KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI Ha MeAp M caxaposy. 12. PacTtBopenue
amMuaka B Boze. 13. OcHOBHBIE CBOMCTBa pacTBopa ammuaka. 14. Katanutuueckoe OKUCIEHUE



ammuaka. 15. [Tomyduenue oxkcuna azora(ll) u ero okucnenue Ha Bo3ayxe. 16. JleiicTBue a30THOM
KUCIOTH HA Menb. 17. Iopenne gocopa B kucnopoze. 18. IIpeBpamenue kpacHoro gochopa B
Oenblii M ero cBedeHue B TeMHOTE. 19. BaaumoneiictBue ¢ocdopHoro anruapuna ¢ Bogoi. 20.
OO6pa3upl rpadura, anmaza, kpemuus. 21. T'openme yrapuoro raza. 22. Tymenue miamMeHu
YIJIEKUCIIBIM Ta3oM. 23. Pasioxkenue mpamopa.

JlaGoparopuble onbITbl. 1. IlomyuyeHue xjopa W U3y4YEHHE €ro CBOWMCTB. 2.
O3HakoOMJICHHE CO CBOMCTBAMHM XJIOpCOJAEpXaIux oTOenuBatenel. KauecTBeHHasr peakius Ha
rajoreHua-uoHbl. 3. CBoiicTBa Opoma, Moja W uX cojiedd. Pa3noxxkeHue mepokcuaa BOAOpOJA.
Okucnenre noauA-uOHOB NIEPOKCHIOM BOJOPOJia B KUCIION cpene. 4. I3yueHue CBONCTB CEpHOit
KHUCJIOTBI U ee cosiel. 5. M3yueHue CBOWCTB BOJHOIO pacTtBopa ammuaka. 6. CBoHCTBa coJieid
amMoHus. KadyectBenHas peakiust Ha ¢ocdar-uoH. 7. KauecTBeHHas peakius Ha KapOOHAT-HOH.
Paznoxenue ruapokapbonara HaTpus. 8. McripITaHne pacTBOpa CHIIMKaTa HaTPUsI HHIUKATOPOM.
9. O3HakoMJIeHHE C 00pa3aMy MPUPOIHBIX CHIIMKATOB.

IpakTuyeckas padora Nel. Ilomydenwme Bomopona. Ilpaktuueckass pabora No2.
[Tonydyenue xmopoBomopoaa W coistHOM Kuciothbl. [Ipaktmueckas pabora Ne 3. Ilomydenue
aMMHaKka ¥ u3ydeHue ero cBouctB. [Ipaktuueckas padora Ned. Ilomyuenue yriekuciaoro rasa.
[TpakTuueckas pabota Ne 5. BeimonHeHHe SKCIepUMEHTANBHBIX 3a7a4 1Mo TeMe «HemeTramnby.

Koutpoasnas padora Nel o reme «Hemeramibiy.

Tema 2. Metasuibl (294) O01mmii 0630p 371eMeHTOB — METAJLJIOB.

CsoiicTBa MMPOCTBIX BCHICCTB-MCTAJIJIOB. Meranaudeckue KpUCTANIMYCCKUEC PCHICTKU.
CraBsl. XapaKTepI/ICTI/IKa Han0oJIee N3BECTHBIX CILJIABOB. HOHy‘IeHI/Ie U NPpUMCHCHHUEC MCTAJIJIOB.

L]enounvie memannvl — 00OIAs XapaKTEPUCTUKA TOJTPYIIbBI, XapaKTEPHbIE PEaKIIHH
HaTpus U Kanusa. CBoiicTBa mIeNO4HbIX MeTauioB. [lomydeHue menouynsix meramioB. Coma u
€IKUI HaTp — BAXXHEWILHWE COCAWHEHUS HaTpusa. bepuimuii, MarHuii, IEI0YHO3EMEIIbHbBIC
MeTalibl. MarHuii W Kanmblui, HMX O0OIlas XapakTepHCTHUKa HAa OCHOBE TMOJIOXKEHHS B
Ilepuoauueckoit cucreme smemeHToB [[. M. MenpeneeBa u crpoeHuss atoMosB. [lomyuenue,
dusznyeckue W XUMHYECKHE CBONCTBA, MPUMEHEHHWE MAarHus, KaJlbliUd U WX COEIUHEHHI.
AMpoTepHOCTh OKCcHIA U TUApoKcuaa oepusuins. JKecTKocTh BOABI U CIIOCOOBI €€ YCTPaHEHHUSI.
Okpacka MIaMeHH COJSIMU LIEIOYHBIX U HIEJI0YHO3EMENbHBIX METAJIIOB.

Amomunuti. PacipocTpaHeHHOCTh B TIpUpPOJE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA
(oTHOILIIEHUE K KHUCIOPOJY, TaJOr€HaM, pacTBOpaM KHCIOT U IIEIOYel, aToMOTepMus).
AMdotepHoCcTh Okcuaa u Tumapokcuna amomunua. Comu amomunusa. [lomHoe pasnokeHue
BOJIOM coJlell aTlOMUHUS CO CIIa0BIMU JIBYXOCHOBHBIMU KHCIOTaMH. AJIOMHUHATHI B TBEPAOM
Busie u B pactBope. [Ipumenenne amomuuus. CoeIMHEHHS] ATIOMUHUS B HU3IIUX CTEMEHSX
OKHCJICHHUS.

Onoso u ceuney. dusnueckne W XUMHUYECKHE CBOMCTBAa (pPEeaKkIUH C KHCIOPOAOM,
kucioramu), npumenenue. Conu onoa(ll) u ceunna(ll). CBUHLIOBBIN aKKyMYJISTOP.

Memannvt no6ounsix nooepynn. OcoOEHHOCTH CTPOSHUS aTOMOB MEPEXOIHBIX METAJLIOB.
Xpom.  dusmyeckue CBOICTBA, XMMHUYECKHE CBOMCTBAa (OTHOLIEHHME K BOJSHOMY Tapy,
KHCTIOPOZly, XJIOPY, pacTBopaM KHCIOT). V3MeHeHHWEe OKUCIMTEIhbHO-BOCCTAHOBUTEIBHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHUJOB XpOMa C POCTOM CTENEHU OKUCIICHUSI.
Awmdotepubie cBoiictBa okcuaa u ruapokcuna xpoma(lll). Oxucnenue comerr xpoma(Ill) B



XpoMmaThl. B3auMHbIe Mepexoabl XpOMaToOB M JUXPOMATOB. XpOMAThl M JUXPOMATHI Kak
okucnuTenu. Mapeaney — QU3NUECKUE M XUMHUECKHE CBOWCTBA (OTHOIIEHHE K KUCIOPONY,
xjopy, pactBopam kuciot). Okcua mapranna(IV) kak okucnurens u karaauzarop. [lepmanranar
Kanus Kak okucaurenb. Manranat(VI) kanus u ero cBoiictBa. JKenezo. Haxoxienue B mpupoze.
3HaueHue xese3a A1 opraHu3zMa yenoneka. dusuueckue cBoiicTBa xkene3a. CIulaBbl jKele3a ¢
yriaepoaoM. XUMHUUYECKHE CBOWCTBA jKelie3a (B3aMMOJEHCTBUE C KHCIOPOJOM, XJIOPOM, CEpOH,
yriaeM, KUCIOTaMH, pacTBopaMu coiiei). CpaBHEHHME KHUCIOTHO-OCHOBHBIX U OKHUCIMTEIBHO-
BOCCTAHOBUTEIBHBIX CBOMCTB ruapokcuaa xene3a(ll) m rumpoxcupa sxenesa(Ill). Connm
xeneza(ll) u xenesa(Ill). Meroasr nepeBona coneit xenesza(ll) B comm xenesa(Ill) u obpatHo.
OxucnutenbHble cBOMCTBA coequHenui xene3a(lll) B peakuusix ¢ BOCCTaHOBUTEISAMHU (MOJUAOM,
Menbto). [nanuaneie komIuiekcol xene3a. KauecrBennsie peakuuu Ha nonsl xeneza(ll) u (III).
Meow. Haxoxnenue B mpupojge. Puznueckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, XJIOPOM, cepoil, kucinoramu-okuciureassmu). Comu menu(Il). Meansiii kymopoc.
Ammuakatel Meau(l) u menu(Il). Ilomyuenue oxcuma menu(l) BoccTaHOBIEHHMEM THUAPOKCUIA
meau(Il) rirokozoit. Cepedpo. Ousndeckre 1 XUMHUUECKHUE CBOWCTBA (B3aMMOJICHCTBHE C CEPOH,
XJIOPOM, KUCIOTaMU-OKHcTauTensaMu). OcaxkaeHne okcuaa cepedpa mpu JSHCTBUM LIEIOYH Ha
conu cepedpa. AMMuakatsl cepedpa Kak okuciauTenu. KauecTBeHHas peakiusi Ha HOHBI cepedpa.
3onomo.  dusznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C XJIOPOM, «IIapCKOMN
BO/IKOI»). CrocoObl BBIJIETIEHHS 30JI0Ta U3 30JI0TOHOCHOM moponbl. [Junx. dusnueckue u
XUMHUYECKHE CBOWCTBa (B3aMMOJCHCTBUE C Tallor€HaMH, KHUCIOPOJIOM, CEpOil, pacTBOpaMu
KHUCTIOT U Ienoueit). AMOTEepHOCTh OKcHlla M TUAPOKCUAA MHKA. Pmyms. IlpeacraBnenue o
cBOiicTBax pTyTH U ee coequHeHusX. Jdemoncrpanuu. 1. Komnekuus meramion. 2. Komnekuus
MuHepanoB U pya. 3. Komnekuusa «Amomunuit». 4. Komnexknus «Kenezo u ero cruasb» 5.
B3aumoneiictBue Hatpust ¢ Bogod. 6. OkxpalmMBaHME IUIAMEHU COJIAIMM ILEJIOYHBIX U
IIEJIOYHO3EMENbHBIX MeTalIoB. 7. B3aumopnelictBue kanbuusg ¢ Bopod. 8. IlnaBinenue
amomuHus. 9. B3aumonelictBue amomMuHus co Imenoubto. 10. B3aumoneiictBue xpoma ¢
COJIIHOM KMcnoTol 0e3 goctymna Bo3ayxa. 11. Ocaxnenune runpoxcuna xpoma(lll) u okucnenue
€ro NepoKkcuIoM Bojoposia. 12. B3auMHusele nepexoabl XpoMaToB U AuxpomMaTos. 13. Paznoxxenue
nuxpoMara aMMmoHus. 14. Amomotepmust. 15. Ocaxaenue ruapokcua xenesa(lll) u okucnenue
ero Ha Bo3zayxe. 16. Beigenenue cepedpa u3 ero coneit AelicTBUEM MEH.

JlabopaTopubie omnbIThbl. 10. OxpamuBaHu€ IJJaMEHU COEIMHEHUSIMHU MICIIOYHBIX
MetauioB. 11. O3HakomyIeHHE C MUHEpalaMd U BaXXHEUIIMMHM COEIUHEHMSIMHU UIEIOYHBIX
MmetaiioB. 12. CBoiicTBa COe€OUHEHMH WIENOYHBIX MeTauioB. 13. OkxpammMBaHHMe IUIAMEHU
COJISIMM 1LI€TIOYHO3EMENbHBIX MeTauioB. 14. CBoiicTBa MarHus u ero coenquHenuii. 15. CBoiicTBa
coennHeHui kanbius. 16. Xectkocts Boabl. 17. BzauMozeiicTBue alntOMUHHS C KUCIOTAMH U
mienouamu. 18. AMdoTepHbie cBoiicTBa ruapokcuaa amoMunus. 19. CBoiicTBa onoBa, CBUHIIA U
ux coenuHenui. 20. CpoiicTBa coisieil xpoma. 21. CBolcTBa Maprasia U €ro COeIUHEHUN. 22.
N3yuenne muHepanos xkene3a. 23. CpoiicTBa xkene3a. KauecTBeHHbIE peaklIiyd Ha MOHBI JKeJe3a.
[Tomyuenue oxcuma memu(l). 24. CpoiicTBa Menm, ee CIUIaBOB U coenuHeHuid. 25. CBoiCTBa
LIMHKA U €T0 COCIMHEHU.

IIpakTnuyeckue padorol. [IpakTuyeckas padora Ne6. BrimomHeHHE SKCTIEpUMEHTATBHBIX
3agad 1o TeMe «Metamsl TNaBHBIX moArpynm». Ilpaktudeckas pabora Ne7. Ilomyuenue
MenHoro kymopoca. IIpaktuueckass pabora Ne§. BrInonHeHHe 3KCIEpUMEHTANBHBIX 33734 110
teme «MeTaisl mo0ouHbIX noArpynm». Kontponbnas padota Ne2 o teme «MeTtasmibi».

Tema 3. CTtpoenne atoma. Xumuueckas ¢Bs3b (8 4)

Cmpoenue amoma. Hyxkmuapl. M3ortombl. Tumsl  pagMOaKTUBHOIO  pacraja.
TepmosinepHblii  cuHTe3. [lomydyeHune HOBBIX 31eMeHTOB. SnepHble peakuuu. CrpoeHue



9JIEKTPOHHBIX 000JI0ueK aToMoB. [IpencraBieHue o KBaHTOBOW MexaHMKe. KBaHTOBbIE ymcia.
AToMHble opbOuTtanu. Pammyc aroma. DIeKTpOOTPHIATENbHOCTh. XHMMHUYECKas CBs3b. BuIbI
XUMHUUYECKON cBA3U. KoBajleHTHasi CBA3b U €€ XapaKTEPUCTHKHU (JIJIMHA CBSI3U, IOJIIPHOCTb,
HOJISIPU3YEMOCTb, KpaTHOCTb CBsi3M). VlOHHas cBsi3b. MeTaiinueckas cBs3b

Cmpoenue meépovix men. Kpucrananueckue 1 aMmop¢Hsle Tena. TUnbl KpUCTaNINYeCKuX
PELIETOK METAJIIOB U MOHHBIX COeTUHEHNH. MeXMOosIeKysipHble B3auMoAeicTBH. Bogopoanas
cBa3b. [lemoncTpanuu. 1. Kpucrannnueckue pemerku. 2. Moaenu Mosekyl.

Tema 4. OcHOBHBbIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX peakuuid (174)

TemmoBoit 3PdeKkT XUMUYECKOW peaKmuH. DHIOTEPMHUYECKHE U IK30TCPMUUYCCKUE
peakuuu. 3akoH ['ecca. Teruiota oOpa3oBaHus BemiecTBa. JHEprus cBs3u. lloHsatue 00
sHTaNbMU. [loHsTHE 00 sSHTponmu. Bropoii 3akoH TepmomumHamuku. DHeprusi ['mbGbca u
KPUTEPUU CaMOIIPOU3BOJIBHOCTH XMMHMUECKON peakuuu. CKopocmb XumMuyeckux peakyuti U ee
3aBUCHUMOCTDh OT INPHUPOABI PEArMPYIOIIMX BELIECTB, KOHIIEHTPALMU PEareHTOB, TEMIIEpaTyphl,
HaJIM4YUs KaTajau3aTopa, IUIOMAAN MOBEPXHOCTH PEarupyromux BEIeCTB. 3aKOH AEHCTBYIOINX
macc. [Ipasuio Bant-T'odda. [Tonsitue 06 sHeprum akTUBaMU U 00 YHEPTETUIESCKOM MpoduIIe
peakuuu. ['OMOreHHBI M TeTepOreHHbId KaTanu3. [IprMepsl KaTaauTU4YECKUX IPOLECCOB B
TEXHHUKE M B JKUBBIX opraHu3Max. GepMeHThI KaKk OMOJIOTHYeCKHe KaTtanu3aTopbl. Oopamumbie
peakyuu. Xumuueckoe paBHoBecue. Ilpunmun Jle-Illatense. KoHcTanTta paBHOBECHS.
PaBHOBeCHE B pacTBOpax.

Koncrantel nucconmanuu. Pacuer pH pacTBOpoOB CHIIBHBIX KHUCIOT M IIEJIOYEH.
[TponsBeneHue pactBopuMocTu. Pad axmusnHocmu memannog. lloHATHE O CTaHIApPTHOM
AIIEKTPOAHOM TOTEHIIHANIE W AJIEKTPOJABIDKYIIEH Ccrile peaknunud. XUMHUYeCKHe NCTOYHUKH TOKa:
TaJIbBAHUYCCKUEC J3JICMCHTBI, AKKYMYJISATOPBI U TOIIJIMBHBIC 3JICMCHTHI. 3J'ICKTpOJ'H/I3 paciiiaBoB U
BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB. 3aKOHBI 3JIEKTpoin3a. JlemoHcTpanuu. 1. DK30TepMUyUecKue
U DHIOTEPMHUUYECKHE XMMHUYECKHE peakiuu. 2. TerioBble sSBJICHHUS TPHU PACTBOPEHUU CEPHOU
KHUCJIOTBI 1 aMMHAYHOM CCIIUTPBI. 3. 3aBUCUMOCThH CKOpPOCTH pPE€aKIuu OT IMPHUPOABLI BEIICCTB HaA
IIpUMEpE B3aUMOJCHCTBUSA PACTBOPOB PA3IMYHBIX KHUCJIOT OJWHAKOBOM KOHIIEHTPALlUH C
OIMHAKOBBIMHU KYCOUYKaMM (FpaHYJ'IaMI/I) OUHKa U OJWHAKOBBIX KYCOYKOB pPa3HbIX MCETAJIJIOB
(MarHusi, LMHKa, jK€Je3a) C pacTBOPOM COJSHOM Kuciotel. 4. B3aumonelicTBue pacTBOpOB
CEepHON KHCJIOTBI C pacTBOpaMH THOCYIb(paTa HATPUS pPAIMYHOW KOHLEHTpAaUUU U
Temneparypbl. 5. Pa3noxxeHue mepokcuaa BOAOpOAAa € TIOMOIIbIO  HEOPraHHMYECKUX
KaTaJIn3aTOPOB U MPUPOIHBIX OOBEKTOB, COJIEPIKAINX KaTanasy.

.JIaﬁopaToprle OINBITHI. (I)aKTOpBI, BIMSIONINE Ha B3aMMOJEHCTBHE MeETalllla C
pacTBOpaMu KHUCIOT. CMCIJ_ICHI/IC XUMHUYCCKOI'0 PaBHOBCCHA IMPU YBCIMYCHUU KOHICHTpAIUU
PCarcHToB U IIPOAYKTOB. Karanmutuueckoe Pa3JI0KCHUC MIEPOKCHU A BOAOPOaA

IpakTnueckas padora Ne9. CkopocTh xumuueckod peakiuu. IIpaktnyeckas pabota
Nel0. Xumnueckoe paBHoBecue. Kontponbhas padota Ne3. TeopeTnueckie OCHOBBI XMMHUHU.

Tema 5. Xumnueckas rexnosiorus (7 4)

OchosHble npuHyunvl Xumudeckou mexHoaoeuu. Ilpouzsoocmeo cepHoll Kuciomol
KOHMAKmMHbuIM cnocobom. XumusMm mponecca. Chblpbe A MPOM3BOACTBA CEPHON KHUCIIOTHI.



TexHonoruueckas cxema mporecca, Ipoleccsl U anmaparsl. /lpouzsoocmeo ammuaxka. XUMU3M
npouecca. OnpenenacHe ONTUMAIBHBIX YCIOBUM MpoBeneHus peakuuu. [IpuHumn nupkyasanun
U €ro peajin3alus B TEXHOJIOTMYECKOU CXeMe.

Memannypeus. Yepnas weramnyprusi. JlomeHHBIM mporecc (ChIpbe, YCTPOMCTBO
JOMEHHOHN meuH, XUMHU3M mpouecca). [I[por3BoAcTBO CTaid B KUCIOPOJHOM KOHBEpTEpPE U B
JIEKTpOIeyax.

Opeanuueckuil cunme3. CUHTE3bl Ha OCHOBE CHHTe3-Taza. [Ipous3BoaCTBO MeTaHOIA.
DKoorus U npodiieMa OXpaHbl OKpYKaroIiel cpeabl. 3eneHast XUMHUSL.

JdemoncTpauuu. 1. Ceipbe 11 TPOU3BOACTBA CEPHOM KHUCIOTHL. 2. Mojienb KUISIIETo
cios. 3. XKenesnas pyna. 4. O6pasiibl CIUIaBOB KeJe3a.

Tema 6. Xumus B ObITY M Ha ciiyx0e odmecrsa (114)

Xumuss nuu. JKupsl, Oenku, yrieBojabl, BuTamMuHbl. IluieBble n00aBKH, UX
KJaccuukanus. 3anpelieHHble U pa3pelieHHble NUIleBble 100aBKU. JlekapcTBEeHHbIE CpeICTBa.
Kpacku u nurmentsl. lIpyHOunel oxkpammBaHus TKaHEeW. XUMHsS B CTPOUTENbCTBE. llemeHT,
O0eroH. Crexsio M Kepamuka. TpaJulIMOHHBIE U COBPEMEHHbIE KEPAMUYECKHUE MaTepHalbl.
CaepxnpoBoaduas kepamuka. beitoBas xumus. Ot0enuBaomuye cpeacTBa. XUMUS B CEIbCKOM
xo3siictBe. MHcexktuuumasl u  nectunuabl. CpeacrtBa  3amuThl  pacTeHUil. PenenyieHTsI.
OcoOeHHOCTH COBpeMEHHON Hayku. Merononoruss HaydyHoro wuccienoBanus. llpodeccus
xuMHKa. Maremaruueckas xumus. Ilonck xumuueckoit nuupopmanyu. Pabora ¢ 6a3amMu JaHHBIX.

Jemoncrpanuu. 1. Ilumessle kpacutenu. 2. Kpamenue Ttkanei. 3. OrOenuBaHue
TkaHed. 4. Kepamuueckue marepuansl. 5. llBeTHble crekna. 6. Kosmekuus cpeacTB 3aliuThl
pacrenuii. 7. Komnekuus «Tomnuo u ero Buab». 8. [Ipumeps! paboThl ¢ XUMUYECKUMHU Oa3zamMu
naHHbIX. JlaGopaTopHble ONBITHL. 27. 3HAKOMCTBO C MOIOUIMMHU CpPEIACTBAMHU. 3HAKOMCTBO C
orbenuBatomuMu cpeactamu. 28. Kien. 29. 3HakOMCTBO ¢ MMHEPAJIbHBIMU YAOOPEHUSIMU U
W3y4YECHHUE UX CBOMCTB.

IIpakTnueckas padora Nell. Kpamenue tkanei. Ilpaktuueckas pabGorta Nel2.
OnpezneneHre MUHEPAILHBIX Y100pEHUH.

KonTtpouabHnas pa6ora Ned. Mtoroast KoHTpoJsibHas paborTa.



Yyeono-remaruueckuii miian 11 kiaacce

B mom wucne

Howmep Konuuecmeso
Tema npakmuueckue | KOHmMpOoJibHble
membl uacos
pabomol pabomuol
1 Hemeramst 30 5 1
2 Mertamibl 29 3 1
3 Crpoenune atoma. XUMHYECKas CBS3b 8 0 0
OcHOBHBIE 32aKOHOMEPHOCTHU
4 16 2 1
MPOTEKAHUS XUMHUYECKUX PEaKIInid
5 XuMHYeCcKasi TEXHOJIOTHS 7 0 0
XuMus B OBITY U Ha CITyK0e
6 11 2 1
oOuiecTBa
PesepBHOe Bpems 1 - -
UTOro: 102 12 4

yqeﬁHO'MeTOI[l/I‘{eCKPIﬁ KOMIIJIEKC

1. Epemun B. B. Xumus. 10 knace. YriyOnennsiit yposens / B.B. Epemun, H.E.
Kyspmenko, B.W. Tepenun, A.A. Ipo3nos, B.B. JIynun. — M.: [Ipoda, 2019.
2. Epemun B. B. Xumus. 11 knacc. Yrayonenusiit yposens / B.B. Epemun, H.E.
Ky3spmenko, A.A. JIpo3nos, B.B. JIynun. — M.: [lpoda, 2019.
3. Epemun B. B. Xumus. 10-11 k1. Meroanueckoe nmocobue / B.B. Epemun, A.A. JIpo3a0B,
N.B. Bapranosa. — M.: [Ipoda, 2013.
4. Epemun B. B u np. [Iporpamma kypca xumuu 171 8-11 kinaccoB o01ieo0pa3oBaTeabHbIX
yupexaenuit. — M.:JIpoda, 2009.
5. Kyszemenko H. E., Epemun B. B. 2500 3a1a4 no xumuu ¢ pemeHusMu.3-e u3z. — M.:
Omnuxkc, 2007.
6. IlpumepHbie mporpamMmsl 1o yueOHbIM npeameram. Xumus 10-11 knaccesl. CTanaapThl
BTOpOro nokojienus. — M.: IIpocsemenne, 2011.
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7. T'munka H.JI. O6mas xumust: yaebroe nmocodbue / H.JI. I'munka. — U3n. crep. — M.:
Knopyc, 2016.
8. T'munxka H. JI., PabunoBuu B. A., Py6una X. M. 3agaun u yrpakHeHHs 110 001Iel XUMUH.
—2002.
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