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HHaHprCMbIe pe3yibTaThl

JInyHOCTHBIE Pe3yJabTaThI
- poccuiicKasi TpaKIaHCKas WICHTHYHOCTbh, MaTPHUOTU3M, YBRXKCHHE K CBOEMY HApOJy, YyBCTBa
OTBETCTBEHHOCTH Tmiepen PoawHO#, ropaocTu cBow PomuHy, mnponuioe ¥ HacTosIee
MHOTOHAIIMOHAIBHOTO Hapoja Poccum, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB (rep0O, dmar,
TUMH);
- TpaXJaHCKas TMO3WIUS KaK aKTUBHOTO W OTBETCTBEHHOTO 4YJIEHA POCCHICKOrO OOIIEeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TIpaBa M OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH U
MIPABOIIOPSIIOK, TOTOBHOCTH K CITy>KeHHI0 OTEUeCTBY, €T0 3aIlUTe;
- c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ OOIICCTBCHHON MPAKTUKU; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIILHOM, TBOPUECKOM
Y OTBETCTBEHHOM JICSITEIBHOCTH;
- TOJICPAHTHOE CO3HAHHE W IOBEJACHHUE B IMOJUKYIHTYPHOM MHUpPE, TOTOBHOCTh U CIOCOOHOCTH

BCECTU JHUAJIOT C APYTUMHU JIFOAbMU, NOCTUT'ATh B HEM B3aUMOIIOHUMAaHHUA, HAXOJUTH 06H_II/I€ OcJn u
COTPYAHUYATDb AJIA UX NOCTHUIKCHUS

- HaBBIKM COTPYAHHYCCTBA CO CBCPCTHHUKAMHM, ACTbBMU MJIAAIICTO BO3pacTa, B3POCILIMH B
00pa3oBaTebHON, OOIIECTBEHHO-TIONEC3HOM, y4eOHOMCCIICIOBATEILCKOM, TPOCKTHON U JPYrHX
BUAaX NEATCIbHOCTHU,

- HPaBCTBEHHOE CO3HAHUE U TIOBEJCHUE HA OCHOBE YCBOCHUS OOIICUEIIOBEYECKUX IIEHHOCTEH;

- TOTOBHOCTh ¥ CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHUIO, HA TIPOTSHKCHUN
BCEHl )KM3HU; CO3HATEJIbHOE OTHOILIEHHE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCHEIIHON
npo¢eCCUOHAIBHON U 00IIIECTBEHHON JEATEeIbHOCTH;

- ACTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYass ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

- IPUHATHE U pealln3alliio EHHOCTeH 310poBOro 1 0e30nacHoro oopasa KU3HU, HOTPEOHOCTH B
(1)H31/I‘-ICCKOM CaMOCOBCPIICHCTBOBAHUU, 3aHATUAX CHOpTI/IBHO-O3)IOpOBI/ITeJ'II)HOI\/'I ACATCIBbHOCTBIO,
HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIEHUS alIKOroJisi, HAPKOTUKOB,;

- 6Cpe)KHOC, OTBE€TCTBEHHOC M KOMIICTCHTHOC OTHOLICHUE K q)HSPI‘-IGCKOMy N MCUXOJOTUYCCKOMY
3JI0pOBbIO, KaK COOCTBEHHOMY, TaK U JPYTHX JIIOJIEH, yMEHUE OKa3bIBaTh NEPBYIO TOMOIIIb;

- 0OCO3HaHHBIN BbIOOp OyaylIel npodeccuu;

-c(hOPMUPOBAHHOCTH  SKOJIOTMYECKOTO  MBIIUICHUS, MOHUMAaHMS  BIMSHHUA  COLIMAIBHO-
HSKOHOMHYECKUX MPOIECCOB HA COCTOSHHE MPHUPOJHOW M CONMAIBHOW Cpelbl; MPHOOpeTeHHE
OIIBITA HKOJIOTO-HANPABIEHHON JEATEIIbHOCTH



MeTtanpeameTHble pe3yJibTaThl

- CaMOCTOSITEJIBHO ONPEAETATH 1IeJIM U COCTABIISThH IJIaHbl, 0CO3HABAs IPUOPUTETHHIE U
BTOPOCTEIICHHBIC 33]1a4H;

- CaMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH YUEOHYIO U BHEYUEOHYIO
JIEATEIbHOCTh C YYETOM MPEIBAPUTEIHLHOTO TUIAHUPOBAHUS;

UCTIOJIB30BaTh PA3IMUHBIC PECYPCHI IUTSl TOCTHXKECHUS TIETICH;
BEIOMPATh YCIEIIHBIC CTPATETUU B TPYIHBIX CUTYaIIUSAX;
KJIaccu(uIUpoBaTh 0OBEKTH B COOTBETCTBHU C BHIOPAHHBIMH ITPH3HAKAMU;
CpPaBHHBATh OOBEKTHI;
CHCTEMaTHU3UPOBATh K 00001IaTh HH(OPMAITHIO;
OTIpeNeNATh IpoOIeMy U CIIOCOOBI €€ PelIeHHS;
BJIAJICTh HABBIKAMU aHAJIN3a;
BJIQJICTh HABBIKAMU TI03HABATEILHOM, y4eOHO-UCCIICIOBATEILCKOM M MMPOCKTHOMN JCSITEIBHOCTH;
YMETh CaMOCTOSITEIIbHO OCYIIECTBIISATh ITOUCK METOJIOB PEIICHHUS MPAKTHYECKUX 3a]1a4, TPUMEHSTh

Ppa3JIMYHbIE METO/IbI IO3HAHUSA I U3YYEHHUs OKPYKAOLIEro MUpa.

HCKAaTb H606XOI[I/IMLIC HCTOYHHKH I/IH(bopMaI_[I/II/I;
CaMOCTOATCIIBHO U OTBECTCTBCHHO OCYHICCTBJIATH I/IH(i)OpMaIII/IOHHYIO JACATCIIBHOCTh, B TOM YHCIIC,

OPUCHTHUPOBATLCA B PA3JIMYHBIX HCTOUYHHUKAX I/IH(I)OpMaI_II/II/I;

KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH MHPOPMALIHIO, TOTYIAEMYIO U3 Pa3IMUHbIX

HCTOYHHKOB,

UMeTh C(OPMHUPOBAHHBIC HABBIKH PAOOTHI C pa3IMYHBIMU TEKCTAMHU;

UCIIOJIb30BaTh Pa3IMyYHbIC BUJIbI MOJICIMPOBAHUS, CO3/1aHUs COOCTBEHHON MH(OpMAIUH.
BBICTYIIATh IEPE] Ay IUTOPUEN;

BECTU JUCKYCCHUIO, TUAJIOT, HAXOUTh IIPUEMIIEMOE PEIICHHUE IIPU HAIMYUU PAa3HBIX TOUEK 3PCHUS;
NPOJAYKTUBHO OOLIAThCS U B3aUMOJIEHCTBOBATD C TAPTHEPAMHU 10 COBMECTHOM JESATENIbHOCTH;
YUYUTBIBATh MO3UIMH JPYroro (COBMECTHOE LIEJIEINOoIaraHue U IUIaHupOBaHUEe OOIINX CITOCOO0B

paboThl Ha OCHOBE MPOTHO3UPOBAHMS, KOHTPOJIb U KOPPEKIHS X0Aa U pPe3yIbTaTOB COBMECTHOM
JESITENIbHOCTH);

3 PEKTUBHO pazpemaTb KOHQIUKTHI.



IIpenmeTHbIe pe3yJIbTaThI

YrnyGiieHHBIH YpOBEHb

BBIITyCKHUK HAay4uTCSA:

- packpblBaTb Ha IMpUMEpax poib XUMUU B
(GhOopMUPOBAHUN COBPEMEHHON HAYYHOW KapTUHBI MUPA)
1 B IPAKTHYECKOM  JIEATEIbHOCTHM  4YEJIOBEKa,
B3aWMOCBSI3b  MEXKIY  XUMHEM W JAPYrUMH

CCTCCTBECHHBIMU HAayYKaMU,

WIUIIOCTPUPOBAThL HaA IMIPUMCPAX CTAHOBJICHUC U
OBOJIFOIIUIO OpFaHquCKOﬁ XUMHHU KaK HAaYKH Ha
Pa3IMYHBIX UCTOPUUCCKHUX 3TAllax €€ pa3BUTHUA;
YCTAaHABJIIMBATb NPUYNHHO-CJIICACTBCHHBIC CBA3U
MCKAY CTPOCHUECM aTOMOB XMMHUYCCKHUX JJICMCHTOB U

NEpUOANICCKUM HU3MCHCHHUECM CBOMCTB
XUMHUYCCKUX OJICMCHTOB H  HX COGIII/IHGHI/Iﬁ B
COOTBCTCTBHUH C ITOJIOKCHUEM XUMHNYCCKHX

HIIEMEHTOB B IIEPHOAMYECKON CHCTEME;

- aHaJIM3UPOBATh COCTaB, CTPOCHHE U CBOMCTBA
BCIICCTB,  INPHMEHSS  IOJIOKEHUS  OCHOBHBIX
XUMHYECKHX  TEOPHil:  XMMHUYECKOTO0  CTPOSHUS
oprannyeckux coeauHeHut A. M. byrneposa,
CTpOCHUS aToma, XUMHUYECKON CBSI3H,
DIIEKTPOIUTUYECKON  JUCCOLMAIIMM  KHUCIIOT
OCHOBaHMUIA;

YCTAHABJIMBATh TPUYMHHO-CICJCTBEHHBIE  CBSI3H
MEXy CBOWCTBAMHM BEIECTBA M €ro COCTaBOM H
CTPOCHHUEM;

MPUMEHSITh npaBuIIa CUCTEeMaTUYECKOU
MEKIYHAPOJHOM  HOMEHKIATYphl  Kak  CPeICTBa]
pa3iaryeHus U UACHTU(DUKAIINH BEUIECTB MO UX COCTABY
U CTPOCHUIO;

COCTaBISITh  MOIIGKYJISIPHBIE M CTPYKTypHBIE
(GOpMyIBI HEOPTAaHUYECKUX M OPTaHUYECKHX BEIIECTB
KaKk HOCUTeNeH MH(OpPMaluu O CTPOSHUH BEIIECTBa,
€ro CBOWCTBAX M NMPHHAICKHOCTH K OIMpPEICIICHHOMY]
KJIACCY COCIMHEHUN;

- OOBACHATH MPUPOY U crIOcOObI 00pa3oBaHuUs

u

XUMHYECKOM  CBSI3U:  KOBAJIEHTHOM  (TOJIPHOM,
HETOJISIPHON ), MOHHOM, METAJUTUYECKOM,
BOJOPOJAHON — C LEIbI0 OMNPEIEICHUS XUMHUYECKOMN
AQKTUBHOCTH BEIIIECTB;

- XapakTepuszoBaTh  (pu3MUecKue CBOMCTBA
HEOPraHWYECKUX M  OpPraHUYEeCKUX  BEIIECTB U

YCTaHABIWBATh 3aBUCUMOCTh (PU3NYECKUX CBOWMCTB
BEILECTB OT THIA KPUCTANTMYECKON PEIIEeTKH;

- XapaKTepPHU30BaTh 3aKOHOMEPHOCTH B U3MCHEHUH
XHUMUYECCKHX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCAWHEHUH, BBICIIUX OKCHUJIOB
TUAPOKCHIOB;

u

BoinmyckHUK
HAYYUTHCS:
- (OopMyIUPOBATh IIEJIb UCCIICIOBAHUSA,
BLIIBUATaTh 51 IPOBEPSTH
DKCIIEPUMEHTAIILHO THUIIOTE3BI 0
XUMHYECKHUX CBOMCTBAX BEIECTB HAa OCHOBE
UX COCTaBa U CTPOCHHS, MX CIOCOOHOCTH
BCTYyIMaTh B XUMHUYECKHE pPEAKIUH, O
XapakTepe M IPOJAYKTax  Pa3IuvHbBIX
XUMHUYECKUX PEAKIIUIL;
CaMOCTOSITEIIbHO TIJIAHUPOBATh M
[POBOJANTh XUMHUYECKUE DKCIICPHUMCHTHI
COOIIOIEHUEM paBUI 0Oe3onacHO
paboTBl ¢ BeEmIeCTBAMHU H JIAOOPATOPHBIM
000pyAOBaHUEM;
- MHTEPIPETUPOBATH JAHHBIC O COCTABE U
CTPOEHHUH BEUIECTB, OJyUYEHHBIE C TOMOIIBIO
COBPEMEHHBIX ¢buznko
XUMHYECKUX METOI0B;
OTIMCHIBATh COCTOSIHHE JJICKTPOHA B
aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-

[MOJIYy4YHuT BO3MOXXHOCTB

C

MEXaHHUECKUX  TMPEACTABICHUN A
OOBSCHEHUSI PE3YNbTaTOB CIEKTPAIbHOTO
aHaJIM3a BEIECTB;

-XapaKTepru30BaTh poIb
a30TOCOIePIKAIITUX TeTePOIMKITHICCKUX
COCTMHEHUN U HYKIEHHOBBIX KHCIOT Kak
BAXKHEHIINX  OMOJOTMYECKH  aKTHBHBIX
BEIIIECTB;

-IIPOTHO3UPOBATH BO3MOYKHOCTD
MPOTEKAHUS OKHCIIUTEIIBHO

BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ, JeXamumux B
OCHOBE MPHUPOAHBIX W MPOM3BOJCTBEHHBIX
POLIECCOB.

MIPUBOJUTH MPUMEPHI XUMUYECKUX pEaKlui,




PACKPBIBAIOLIMX XapaKTEPHbIE XMMUYECKHE CBOMCTBA]
HEOPraHMYECKUX U OPTaHWYECKHUX BEIECTB U3YUCHHBIX
KJIACCOB C LEJIBI0 UX UACHTU(GHUKAIMU U OOBACHEHMS
00J1aCcTH IPUMEHEHHS,

- ONpEeAEIATh MEXaHWU3M PEAKLMH B 3aBUCHUMOCTU OT
YCIOBUI TIPOBEACHHS PEAKIUU W IPOrHO3UPOBATH
BO3MOXKHOCTh IPOTEKAHUS XMMUYECKHUX pEakUuil Hal
OCHOBE THIIA XHMHUYECKOH CBSI3M U aKTHBHOCTH
[PEareHTOoB;

- yCTaHaBIMBAaTh  3aBUCHUMOCTb  PEAKIMOHHOU
CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUH OT XapaKkTepa)
B3aMMHOTO BJIMSIHAS aTOMOB B MOJIEKYJIaX C IEINBIO
[IPOTHO3UPOBAHUS IPOAYKTOB PEAKIINU;

- YCTaHaBJIHMBATh 3aBHCUMOCTb CKOPOCTH XHMHYECKOU
PEaKIMHU U CMELICHHS XUMHYECKOI'O PABHOBECHS OT
pa3nuyHbBIX  (PAKTOPOB C  MEIBI0  OINpEaCIICHUS
ONTUMAJILHBIX YCJIOBUI NPOTEKAHUS XUMHUYECKHUX]
[IPOLIECCOB;

- YCTaHaBIMBAaTh TI'EHETUYECKYIO CBS3b  MEXIY
KJIacCaMH HEOPTaHWYECKUX M OPTaHMYECKHX BEUICCTB
uis  000CHOBaHMS NPUHIMIIMAIBHOW BO3MOKHOCTH
MOJyYCHUs]  HEOPTaHWYECKHMX WM OPTaHUYECKUX
COEMHEHUH 3a/laHHOT0 COCTaBa U CTPOEHUS;

- MoAOMpaTh pEareHThl, YCJOBUS W  OIPEACISTH
NPOAYKTHl  PEAaKUMH, TO3BOJSIOMUX peaTnu30BaTh
mabopaTopHBIE ¥ TPOMBIIIICHHBIE CTIOCOOBI ITOTYIEHUS
BAOKHEHIINX  HEOPraHMYeCKMX U  OpPraHHYecKuX
BEIIICCTB;

- OTIPENIeNATh XapaKTep cpelibl B pe3ysbTaTe I'MIpoIn3a)
HEOPraHMYECKUX W  OPraHMYeCKHUX  BEIIeCTB M
NPUBOANUTH  MpPHUMEPbl  TMJPOJNM3a  BEIIECTB B
MOBCEIHEBHON KM3HM YEJOBEKa, OMOJOTHYECKUX
0OMEHHBIX IpoIleccax U MPOMBIIUIEHHOCTH;

- MPUBOINUTH IPUMEPbI OKHCIIUTEIbHO-
BOCCTAaHOBUTEIIEHBIX peakuit B pupoze,
IPOM3BOJICTBEHHBIX MpOIeccax U KU3HEACATEIbHOCTH
OpPTraHNU3MOB;

- 00OCHOBBIBaTb  IPAKTHUYECKOE  HCIOJIb30BaHUE
HEOPraHNYECKUX W OPraHMYeCKHUX BEIIeCTB H HUX
peakuuii B IPOMBIIIJIEHHOCTH U OBITY;

- BBIIOJIHATH ~ XUMHYECKHH  OKCIEPUMEHT IO
paclio3HaBaHUIO M TIOJIYYEHHUI0 HEOPraHUYeCKUX U
OpPraHUYECKUX BEIIECTB, OTHOCSIIUXCS K PAa3MIHBIM
KJlaccaM COCTUHEHUH, B COOTBETCTBHM C MPAaBUIAMHU U
npueMaMy  0e30macHOi  pabOThl € XUMHUYECKHUMH
BEIIIECTBAMH U JIAOOPATOPHBIM 000PYJOBaHUEM;

- IPOBOAUTB PacyeThl HA OCHOBE XUMHUECKUX (POpMyII
1 YPaBHEHUM PEaKIUI: HAXOXK/CHUE




MOJIEKYJISIPHOM (pOPMYJIbI OPraHUYECKOTIO BEIIECTBA 110
€ro IUIOTHOCTH W MAacCOBBIM JIOJIIM JJIEMCHTOB,
BXOJIALINX B €r0 COCTaB, WU [0 IPOAYKTaM CrOpaHHUS;
pacyeTbl MaccoBOM JOJM (Macchl) XHMHYECKOTO
COCIMHEHUS B CMECH; pacyeTbl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) IPOJAYKTOB PEAKIIUH, €CITH OJTHO
U3 BEIICCTB JaHO B H30BITKE (MMEET IPUMECH);
pacueTbl MacCOBOW WM OOBEMHOH IOl BBIXO/A
MPOJYKTa PEaKIUUd OT TEOPETUYECKH BO3MOXKHOTO;
pacueTel TemIoBoro A¢@deKTa peakiuu; pacueThl
00OBEMHBIX OTHOIIEHUH Ta30B MpPHU XUMHYECKHUX
peakusax; pacderbl Macchl (00bema, KOJIMYeCTBa
BEI[ECTBA) MPOAYKTA PEAKIUH, €CIH OJHO U3 BEIECTB
TaHO B BHUJICE PacTBOpPA C OINPEIEICHHONM MacCOBOM
moJielt pacCTBOPEHHOTO BEIIECTBA;
- HCIIOJIB30BATh METO/IBI HAYYHOTO TIO3HAHWS:
MOJICJTUPOBAHUE XUMUYECKUX MTPOLIECCOB U SBICHUI
MPY PEUICHUN Y4eOHOMCCIIE0BATENBCKUX 33124 10
M3YYEHUIO CBOMCTB, CIIOCOOOB MOTYUYEHUS U
[pacrio3HaBaHUS OPTAHUYCCKUX BEIICCTB;
- BIIaJETh MpaBWIaMH O€30MacHOr0 oOOpalmleHus: C
CIKUMH, TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMH,
CpelICTBaMU OBITOBOW XMMHUU;
- OCYIIECTBJIATh MOUCK XUMUYECKOW MH(DOPMAIUU TIO
HA3BAHUSM, uaeHTudukaTopam, CTPYKTYpPHBIM
dbopmysam BEIIECTB;
- KPUTHUYECKH OIEHUBATh U UHTEPIPETHUPOBATH
XUMUYECKYI0  WH(}OpMaIuioo, coaepxkamryrocs B
COOOILIEHUSAX  CpPEelCTB  MaccoBoil  uHpopmanuu,
pecypcax MHTEepHETa, HAYIHO-TIOMYISAPHBIX CTaThsIX C
TOYKH 3peHus €CTECTBEHHO-HAYYHOI
KOPPEKTHOCTH B TIICJIAIX BBISIBJICHUS ONIMOOYHBIX
CyXKAeHHUI 1 GopMUPOBaHHS COOCTBEHHOM MO3UIINH;
- yCTaHaBIIUBATh B3aHUMOCBSI3H MEXIY (paKTaMu U
Teopuel, TPUYMHOW ¥ CIEJACTBHEM TIpU aHAIU3e

MPOOJIEMHBIX CUTYyalui u 000CHOBaHUH
[PUHUMAEMBIX pEUIEHUH Ha OCHOBE XMMHYECKUX
3HAHUM;

- MPEACTaBIATH MYTH PEUICHUS TI00aTbHBIX
npoOsieM, CTOSIMIMX  Tepea  4YelOoBEYeCTBOM, U
MEepPCIEKTUBHBIC HarpaBJIeHUs pa3BUTHS
XUMHUYECKUX TEXHOJOTHUM, B TOM YHCIIC TEXHOJIOTHI
COBPEMEHHBIX MaTepuaioB c pa3IuyHOMN
(G YHKIIMOHATLHOCTBIO, BO300HOBJISIEMBIX
MCTOYHUKOB CBHIpbS, TMEpepadOTKH U yTUIU3AIUU
[POMBIIIICHHBIX U OBITOBBIX OTXOIOB.

Conep:xxanue Kypca
10 kaacc (102 gyaca)

Tema 1. OcHOBHBIE TeOpeTHYECKHE M0JIOKEHUSI OpraHudeckoi xumuu (14 4)

[Ipenmer opranmyeckoi XWMUH. MHOrooOpasue OpraHHYecCKuX coeauHeHuid. OpraHudeckue
BEUICCTBA. YTJIEPOIHBIM CKEIET MOJEKYJ] OPraHMYeCKMX BEIECTB. YTIIIEPOAYTICPOAHBIE CBA3H.
CoenvHEHNs HAaCBILICHHBIE W HEHACBIIEHHblE. KpaTHble CBS3U. ALMKINYECKHME U LUKIMYECKUE
coequHeHus. Momekysnbl ¢ pa3BETBICHHBIM M HEPA3BETBICHHBIM  YIJICPOJHBIM  CKEJIETOM.
OyHKIMOHANbHBIE TpyMIbl. MOHOQYHKIIMOHANbHBIE, TOIH(YHKIIMOHAIBHBIE TeTepOPYHKINOHATIbHbIC



coenuHeHus. Teopus cTpoeHus: oprannyeckux coenuHenuit A. M. byrneposa. M3omepsl.

XWMHYECKHE CBSI3M B MOJICKYJIaX OPTaHMYECKUX coeauHeHuil. [mOpuansamus opOuTaien.
a-CBs3b, J1-CcBs3b. [lepBUYHBIN, BTOPUYHBIN, TPETUYHBINA U YETBEPTUYHBIN aTOM yriiepoja. [{nuna cBs3u.

OO0miue npeacTaBiIeHUs] O PEAKIMOHHON CIIOCOOHOCTH OpraHmdeckux coeauHeHuid. [lonstue o
MEXAaHU3ME peaklMu. DiaeMeHTapHbl akT. [IpocTeie u cnoxkHble peakuuu. IlepexonHoe cocTosiHME.
['eMonUTHYECKHIA H TETEPOJUTUYECKHA CMOCcOOBbl paspbiBa cBs3u. Pamukanbl. Hykneodwisl u
anekTpoduibl. CyOCTpaThl. PeareHThl. DIIEKTPOHOOHOPHEIC
U 3JIEKTPOHOAKLENITOPHBIE 3aMecTuTeNu. MHaykTuBHbIN 3P pext. Me3somepHsiit apdext. ConpskeHHas
cucrema. Knaccudukanus peakuuii B OpraHMueckoi XUMHUH: 110 pe3yabTaTy (peakluu 3aMeICHHS,
MPUCOEANHEHHUS, OTIICTIIICHHS ); IO U3MEHEHUI0 XUMUYECKON MPUPOJIbl OPraHMUYECKOTO BEIIECTBA B XO€
peakuuu (TuapupoBaHue, JETUAPUPOBAHNE, TUIpATaLlUs, AETUAPATALMS, TAJIOT€HUPOBAHUE,
JerajJoreHupoBaHue, TUAPOTraJOreHUPOBaHUE, IErHIPOraIoreHUPOBaHKe, TUIPOIn3). Peakius
ANIEKTPOPUIBHOTO 3aMerieHus. Peakuuns Hykiaeo(uipbHOTo 3aMenieHrs. Peakuy paguKaibHOTO
MIPUCOETUHECHHUS. Peaknun
AIIEKTPOPUIIBHOTO MPUCOSTUHEHNUS. Peaknn HykIeo(uIbHOTO MTPHCOSTNHEHHUS.

Jemonctpauun. Kosnekuun opraHnyeckux BELECTB U MaTEPUAJIOB U U3JAEIUN U3 HUX. Moaenun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUMN.

[IpakTuueckue padotsl. 1. KoHCTpyHpoBaHUe MIapOCTEPKHEBBIX MOJIETICH MOJIEKYIT OPraHUYECKUX
COeIMHEHUN

Tema 2. YraeBoaopoasbl (33 4)

Ankanbl. O0mas ¢popMmyia 1 TOMOJIOTHYECKUN psial alkaHOB. KadecTBEHHBIN U KOJUYECTBEHHBIH
COCTaB MOJIEKYJ ajJKaHOB. MexJyHapo/iHas HOMEHKJIATypa OpraHMYecKux coenuHeHuil. M3omepus u
HOMEHKJIaTypa ajaKkaHoB. PU3NUYECKUE CBOMCTBA ATKAHOB. XMMUYECKHE CBOMCTBA AJIKAHOB. XUMHUUYECKHE
peakuMd ¢ ydyacTHEM aJKaHOB, TMPOTEKAIOIIME [0 MEXaHU3My paJAUKAIbHOTO 3aMELICHUS:
rajJjoreHMpoBaHue, HuTpoBaHue (peakuuss KoHoBanoBa), aeruapupoBaHue. M3omepusanus ankaHoOB.
Kpekunr. Karanutnueckoe okucienue u ropenue ankanoB. Kousepcust merana. Cunres-ras. Yactuunoe
okucineHue MmeraHa. [lonyuenue ankaHoB: peakuus Bropia, gexapOoKcHIMpoBaHUE coyiel YKCYCHOM
KuCIOThI, peakuust Konboe. [Ipumenenue ankanoB. MexayHapoIHbIE KOABI MUIIEBBIX JOOABOK.

Ankensl. O0miast opmysa, TOMOJIOTMYECKHH Pl 1 HOMEHKJIATypa ajIkeHOB. SP*- T uOpuanzanus
opbuTtaneii aromoB yriepoja. CTpyKTypHasi U NpPOCTPAHCTBEHHas M3oMepusi aikeHoB. dusnueckue
CBOMCTBA aNKEHOB. XHMHYECKHE CBOMCTBA QJIKEHOB: pEaKLUWU, NPOTEKAIOUIME I10 MEXaHU3MY
SIEKTPOPUIBHOTO  MPUCOCIUHEHHUS  (THAPOTATIOTEHUPOBAHUE, TaJOT€HWpPOBaHUE, THUApATaIUs,
THJIpUpOBaHue, neruapuponanue). [Ipasuno MapkoBHukoBa. Kap6okaruon. KauecTBeHHas peakuus Ha
NBOMHYIO CBs3b (peakuusi Baruepa). [lonmumepusamnus ankeHoB. MoHOMEp, MOJUMEp, 3JIEMEHTapHOE
3B€HO, CTeNeHb noaumepuszanuu. OkxuciaeHue ankeHoB. Bakep-npouecc. IIpoMblneHHsle
nabopaTopHbIe CIOCOOBI moyueHus ankeHoB. [IpaBuio 3aiinesa. [I[puMeHeHNE aKEHOB.

Anxanuensl. O0mmas hopmyna ankaaueHoB. V3onupoBaHHbIE, CONPSKEHHBIE U KyMYJIUPOBAaHHbBIE

nueHsbl. Jlenokanu3amnus cBsi3u. @u3nveckue CBOMCTBA alKaAueHOB. XMMHUYECKHE CBOMCTBA aJIKaINCHOB!

peaxkuyu NpUcoeINHEHNUs (THAPUPOBAHUE,
raJIoreHMpOBaHNe) U oJauMepu3auuu. Pesonancueiil rubpua. HatypanbHbli M1 CHHTETHUECKHE KAyUYKH.
Bynkanuzanus. [Tonyuenue n npumenenue ankaaueHoB. Peakuus Jlebenena.

Anxunbpl. OOmiast ¢gopMmyiaa M TOMOJIOTUYECKUH psii ankuHOB. M3omepus M HOMEHKJIATypa
aIKMHOB. SP-T'mOpuauzanus opbOutaneid aroMoB yriaepoja. @DuU3MUECKHUE CBOMCTBAa AJKUHOB.
XVMHYECKHE CBOWCTBA AJIKUHOB! PEAKIMHU AIIEKTPOPUIBHOTO IPUCOECTUHEHUS
(raloreHUpOBaHUE, TUAPOTAIOTEHUPOBAHUE, TUApaTauus, TuapupoBanue). llpaBuno OnbpTekoBa.
Anerunenunbl. J{umepuzanus 2U
U TpuMmepusauus aneTwieHa. OKHUCIEHHE AJIKWHOB IIEPMAHTAaHATOM KalMsl B Pa3INYHBIX YCIOBHSX.
[TosrydeHue 1 NpUMEHEHNE aJIKUHOB.

[Muknoankanpl. OOmas ¢opmMyaa M TOMOJOTMYECKHH psAA  LMKIOAIKaHOB. M3omepus u
HOMEHKJIaTypa LHKJIOAIKAHOB. (DU3NYECKHE CBOMCTBA IMKJIOAIKAHOB. XHMMHYECKHE CBOMCTBA
LUKJIOAJIKAHOB: PEAKLIMY IPUCOEINHEHUS K MaJIbIM LIUKJIAM, pEaKLMU 3aMEIEHNs] HOPMAJIbHBIX LIUKJIOB,
peakuuu THAPUPOBAaHUSA M JeruapupoBaHus. llomydeHne NHKIIOQIKaHOB W3 JUTajIOrCHAIKAHOB.
Mennko61oornueckoe 3HaYeHUE IIUKI0ATKAHOB.



Apenbl. Kputepun apomatumuHocTH. ApomaTtuueckuil cekcreT. IlpaBunmo Xrokkens. OOmast
dbopmysa U TOMONIOTHYECKUM sl apeHoB. OpTo-, mapa-, MeTakCHIoIbl. PU3nUecKue CBOMCTBA OeH301a
U €ro roMoJIoroB. Peakiuu 3rmekTpomIbHOrO 3aMelnieHust OeH301a (raloreHUpOoBaHue, HUTPOBAHHUE,
ankunupoBanue). 1-Kommieke, a-koMiiekc. Peakinu npucoennHenus apeHoB. XUMHYECKHE CBOMCTBA
romosioroB  OeH3ona. OpHEHTaHTHl TEpBOro U  BTOporo poxa. KoHaeHCHMpOBaHHBIE U
HEKOHJICHCUPOBAHHbIE apoMaTH4eCcKue coeMHeHus. [loydeHre u npuMeHeHne apeHoB.

[Tpupoauble UCTOYHMKM yriieBonoponoB. Ilpupomssrii ra3. Hedts. Ilepepaborka nedTH.
HeronarnmonHas croikocth OeH3uHa. OxTaHoBoe uncio. Pudopmunr. [IpumeHenne HedTENpOIyKTOB.
Bunael TBEpaoro Tonnusa.

["anoren3amMeniennbie  yrieBojoponbl. OO6mas xapakTtepuctuka. dusmyeckre CBONCTBA.
XHMHYECKUE CBOMCTBA IaJOT€HAIKAHOB (PEaKLMU 3aMELEHUS U OTILEIUIEHNs]). XUMUYECKUE CBOICTBA
raJIoOreHaIKeHOB (PeaKuu IpUCOeINHEHUS, 3aMelIeHUs, TouMepu3aln). BzanmHoe BiusiHIE aTOMOB
B MOJIEKYJIaX TaJOreH3aMelIeHHbIX yIieBoA0poa0B. IIpoaykTel nonuMepusanuu rajJoreH3aMereHHbIX
YIIIEBOIOPOAOB: MOJUBUHUIXIIOPU]I, XJIOPOIIPEHOBBIN Kay4dyK, MOJIUTETPAPTOPITUIICH.

JlemoHcTpauuu. ArperaTHoe COCTOSIHME aJKaHOB B 3aBUCMMOCTU OT MOJISIPHOM Macchl (OyTaH,
rekcad, mapaduH). HecMmemmBaeMocTh rekcaHa C BOJOW, CpaBHEHHE IUIOTHOCTH T€KCaHa U BOJBIL.
PacTBopenue napaduHa B rekcaHe.

PactBopuMocTh B rekcaHe Opoma M IepMmaHraHata Kaius. bpomupoBanue ankaHoB. PanukanbHoe
OpoMHUpOBaHUE TOJIYOJIa.

Jlaboparopubie ombiThl. 1. [TocTpoenue moxeneit monekyn ankaHoB. 2. [loctpoenue mopeneit
MOJIeKya ankeHOB. 3. CpaBHeHHE CHOCOOHOCTHM K OKHCIICHUIO alkaHOB W ankeHoB. 4. CpaBHeHHE
CIIOCOOHOCTH K OpOMHPOBAHUIO TMPH OOBIYHBIX YCIOBHUSIX aJKaHOB U ankeHoB. 5. JlelicTBue
nepMaHraHata Kajaust Ha O€H30J1 ¥ TOJTyOJL.

[IpakTudeckas padora. 3. [lomydeHue TUIICHA U OTIBITHI C HAM.

Tema 3. Kucnopoacoaepxamme oprannyeckne coenunenus (20 1)

Cnuptsl. CoctaB cnuprtoB. Kiaccupukanus u HomeHknatypa cnuptoB. dusndeckue cBoiicTBa
CIIMPTOB. MC)KMOJ'ICKYJ'IHPHI)IC BOOOPOJHBIC CBA3W U HUX BJIUAHUC HaA (1)I/ISI/I‘~IGCKI/I€ CBOMCTBa CIIMPTOB.
XUMHUECKUE CBOICTBA: B3aUMOJICHCTBHE CO IIEIIOUYHBIMU METAJIJIAMHU, C TaJIOTEHOBOIOPOJIaMH, BHYTPH-
Y MEKMOJIEKYJISIpHAs IeruapaTalys, peakius stepudukanyu, okucienue. [Ipocteie u cinoxHbie 3pUpHI.
Homenknarypa mpoctsix 3¢gupos. KommuiekcooOpazoBaHHe MHOTOaTOMHBIX crnupToB. KadecTBeHHas
pC€aKknrdg Ha MHOTOATOMHBIC CITMPTHI. HOHy‘{CHI/IC U MPUMEHCHUC CITUPTOB.

®enonbl. Knaccuduxanus u HomeHkaatypa ¢penoso. dusndeckre cBoicTBa QeHoza.

B3anmMHoe BiusiHME aTOMOB B MoJieKkyJie (peHosa. XuMU4ecKrue CBOMCTBa (B3auMoieiicTBHE CO
HIEJIOYHBIMHM METaJJIaMU U CO IlleJI04aMi, OpOMUPOBAaHNE, HUTPOBAHUE, OKUCIIEHNUE, THIPUPOBAHHUE).
O06pa3oBaHre KOMIUJIEKCHBIX COeMHEHUH ¢ xmopuom xene3a(lll) — xauecTBeHHas peakuus Ha
¢denonpl. CpaBHEHHE XUMUYECKUX CBOMCTB OJJHOATOMHBIX CIIUPTOB U (eHona. [lonydyenue u
npruMeHeHue (peHonoB. bakTepuliuiHas akTHBHOCTb (DEHOJIOB.

Anbaeruast U ketonbl. KapOoHunbHbie coequHenns. HomenknaTypa v uzomepus ajibAeruaoB U
KETOHOB. PU3NYECKUE CBONCTBA AJIBJIETHIOB U KETOHOB. DJIIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE
KapOOHWIbHOU TpynTibl. CTPOCHHE MOJIEKYIT allbJIeTHI0B. XUMHUYECKHE CBONCTBA: peakuuun
HYKJICO(UIBHOTO
NpUCOeANHEHUs (TUApaTalus, MPUCOEAMHEHHWE K albJerujiaM CHUPTOB, TUAPOCYIbGUTA HATPHUS,
II1aHOBOJIOPO/Ia), BOCCTAHOBJIEHUE AJIBJIETUAOB U KETOHOB, OKUCIIEHUE ANbJIETUIOB, TOJIMMEPU3AIU U
nonukonaeHcauud. [lomyaneranu. Aneranu. KauecTBeHHbIE peaklluy Ha albIETUbl: C THUIPOKCHIOM
menu(Il), ¢ aMmmMuauHbIM pacTBOpOM oKcuja cepelOpa, ¢ (pykcuHcepHHUCTOH kucinoroi. Ilomydenue
anbACTUIOB M KETOHOB. [IpuMeHeHne anpIerufioB M KETOHOB. AHTHCENTHYECKOE JCHCTBUE
dbopmanbaeruaa.

KapGoHoBeie kucinotrel. CTpoeHHE MOJIEKYJ KapOOHOBBIX KHUCIOT. OJEKTPOHHOE |
IPOCTPAHCTBEHHOE CTPOCHME KapOOKCHWIBbHOH Tpymnmbl. ['omonoruueckue psiapl U oOmue (GpopmMysbl
KapOOHOBBIX KHCJIOT. PU3NUECKHE CBONCTBA KAPOOHOBBIX KUCIOT. XMMHYECKHE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KHCIIOT: pPEaKIuu HYKJICO(UIHHOTO 3aMEIIeHHUs, KUCIOTHbIE CBOMCTBA. MexaHu3M
peakuuu stepudukannu. Cuiia rajJoreH3aMenieHHbIX KapOOHOBBIX KUCIOT. OCOOEHHOCTh XMMHUECKUX
CBOWCTB MYypaBbHUHON KHUCIOTHL. OCOOCHHOCTH XMUMHYECKHX CBOMCTB IpENENIbHBIX JBYXOCHOBHBIX,
HENpeIeIbHBIX OJTHOOCHOBHBIX, apOMaTHYECKNX KapOOHOBBIX KUCIOT. [loinydeHne kapOOHOBBIX KUCIIOT.
Baxmwueiimue npencraButen KapOOHOBBIX KHUCIIOT: MypaBbHHas, YKCycHas W OeH3oiHas. Menuko-



Ouosornyeckoe 3HaueHHe ¥ MPUMEHEHUE KapOOHOBBIX KUCIIOT.

OyHKIMOHATIbHbIE TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. CioxHble 3Quphl. ['anoreHaHruapuabl.
Amunapl.  Aurugpuasl.  Tuosdupsl. [lomydenuwe xjopaHruapuaoB. PeaknuonHHas CcrnocoOHOCTb
(GYHKIIMOHAIBHBIX TPOU3BOIAHBIX KapOOHOBBIX KUCIOT. KHCIOTHBIM TUAPONHM3 CHOXKHBIX APUPOB.
[IlenoyHOW THAPOIU3 CIOXKHBIX 3(pupoB — ombuieHUE. [IpuMeHEHHE U MEAMKOOMOIIOTHYECKOE
3HaYEHHUE MPOU3BOJIHBIX KAPOOHOBBIX KUCIOT.

JemoHcTpauuu. Peakuus H30IpONMIOBOrO cOMpTa € XjopoBoaopojoM. lllapocrepikHeBble
MOJIETIN MOJIEKYJI allbJIeTUIOB U KeTOHOB. O0pa3oBaHue OuypeTa MpH pazioKeHUU MOYEBUHBI.

JlaGopatopubie onbiTel. 6. IlocTpoeHue wmojenell MOJEKYT HW30MEPHBIX CIUPTOB. 7.
PactBopuMOCTh pa3HbIX cnUpTOB B Bojie. 8. OkucieHue npomnaHosia-l u mpomanona-2. 9. Peakius
HykieopmwibHOTO 3amenienus cnupta. 10. Oxucnenue cnupra auxpomarom kamus. 11. Momopopmuas
peakuus. 12. BzaumopaeiicTBue MHOroaTroMHbIX crupToB ¢ ruapokcuaoM Mmenu(Il). 13. OOnapyxeHue
TJIMKOJIBHOTO (hparMeHTa B TIIUIEPHHE.

14. PacTBOpUMOCTb U KUCIIOTHO-OCHOBHBIE CBOMCTBA eHomna. 15. bpomupoBanue genona.

16. Oxucnenue denomnos. 17. KauectBennas peakuus Ha ¢peHonbl. 18. Peaknus «cepedpsHOTO 3epKajay.
19. Okucnenue anpaerunoB ruapokcugom menu(Il). 20. Jucnponopuronupoanue popmanbaeruaa. 21.
KauectBeHHast peakius Ha anbJerupl ¢ HyKCHHCEPHUCTON KucioToi. 22. MomodopmHuas peakmust Ha
anietoH. 23. [loctpoeHnue Mozeneil MOJIEKy U30MEPHBIX KapOOHOBBIX KUCIOT U CIOKHBIX 3QHUpOB. 24.
CpaBHeHHE paCTBOPUMOCTH KapOOHOBBIX KHCIIOT U UX COJIei B Bojie. 25. KHClIOTHBIE CBOMCTBA YKCYCHOM
KUCTOTHI. 26. Peakius stepudukaruu. 27. OOHapyXeHHE YKCYCHOM KHCIOTHI (KaueCTBEHHAsI peaKius
Ha anerar-uoH). 28. CpaBHEHHE CIIOCOOHOCTU K OKHCIIEHHIO MYPaBbHUHOMW, IIABEIEBOM U YKCYCHOM
kucnot. 29. KauectBenHast peakuus Ha miaBeneByto kucnoty. 30. ['maponus aumerundopmamuma. 31.
I'maponu3 moueBuHbl. 32. OcHOBHBIE CBOMCTBAa MoueBHHBI. 33. Jle3aMHHHMpOBaHHWE MOYEBHUHBI. 34.
['unponus sTunaierara.

Tema 4. Asorocoaep:xkamme opraHnyeckue coeauHeHusi. [erepodpyHkumoHanbHbIE
coennnenus (13 4)

Awmunbl. O6m1as popmyna amuaoB. HomeHkimarypa amuHoB. [lepBuuHbIe, BTOpUYHBIEC, TPETUYHBIC
aMuHbl. @U3NYECKHEe U XMMUYECKHUE CBOMCTBA aMUHOB. AHUIMH. OCHOBHBIE CBOMCTBa aMMHOB. Cuna
aMUHOB W HUTpocoenuHeHudd. HykneodunbHbie cBoiicTBa amMuHOB. JlezamuHupoBanue. Peaxius
OpoMHupoBaHUsl aHWIMHA. Peakuus 5JeKTpO(UIBHOTO 3aMeIlIeHUs M0 apOMATUYECKOMY KOJBILY.
Peaxius ropenust amuaoB. Okucinenue anmwimHa. [lomydenue amunoB. Peakius
3unuHa. [IpuMeHeHne 1 MeTuKo-0MOIOTHYecKOoe 3HaUeHe aMUHOB. bHOTeHHbIE aMHUHBI.

I'ereporukimueckue coenuHeHUs. KapOOUMKINYECKHE U TETEPOIUKINYECKUE COCIUHECHHS.
Kucnopoacoaepxaniye reTepolukiIndeckue coeAMHEHUs. A30TCOIepKAIINE IeTEPOLIMKIIbI.

dusnyeckue W XUMHUYECKHME CBOMCTBa THUpHAMHA U Tnuppona. OOmas xapaKTepuCTHKA
TeTePOIMKIMYECKUX COSANHEHUI ¢ AByMs U Oosee retepoaromamu. [Tupumuaus. [lypun. [Ipumenenue
TETEPOIUKITNIECKUX COSTUHEHUH.

['erepodyHKIIMOHANBHEBIE COCIMHEHUSI. [IpuHuuMnIb HOMEHKJIaTypbl
reTepoyHKIIMOHAIBHBIX COCIMHEHUA. AMHHOCTHPTHI. [ MAPOKCUKETOHBI W TUIPOKCHUATH JIETHIBI.
AmuHOKUCHOTHL.  [IpoTeMHOreHHble aMUHOKUCHOTHL. MDEHONOKUCHOTH. [MAPOKCUKUCIOTHI U
okcokucnoTel. Ilukn Kpebca. Acummerpuueckuii arom yriaepoaa. OmnTuueckas H30MEpHUS.
Onantuomepsl. [Ipoekunu Oumiepa. [IpumeHerne reTepoPyHKIIMOHATHHBIX COSTMHEHUH.

HemoncTtpanuu. PacTBOpUMOCT, W OCHOBHBIE CBOWCTBa mupuanHa. KomrmiekcooOpazoBaHue
NUpUANHA.

JlaGopaTopubpie ombITh. 35. PacTBOPUMOCTH M KHCIOTHO-OCHOBHBIC CBOMCTBAa aHWIMHA. 36.
Okucnenne anuwinHa. 37. bpomupoBaHnue aHWIMHA.

Tema 5. XuMusi NpUPOAHBIX coeMHeHnH (22 1)

Kuper. OOmass  xapakrtepuctuka OkupoB. Jlumuael.  KHCIOTHBIM — coCcTaB  KHUPOB.
[TonrHEeHACHIIEHHBIE U HACBILLEHHBIE )KUPHBbIE KUCIOThL. DU3nUecKre CBOMCTBA )KUPOB. PacTurenbHbIe
Y JKMBOTHBIE JKHUPBL. JIUmonpoTrenHbl. XMMHUYECKUE CBOWCTBA JKUPOB. [ MAPOIN3 U OMBUICHUE JKUPOB.
[IpuMeHeHue KUpoB.

®dochomunuapl  KIETOYHBIX  MeMOpaH. IloBepxHocTHo-akTuBHBIE  BemecTtBa  (ITIAB).

I'munepodocdonumnuast (pocdaTununsTaHOTAMUHBI, bochaTuaNIXOMUHBI,
docharuauncepunsl). Chunrodhochomunuasl. Chunromuenunbl. JKUAKOCTHO-MO3aW4YHAs MOJEIb



CTPOEHUSI OMOJIOTUYECKUX MEMOpaH.

VYrneBonpl. OOmast ¢dopmyna yriaeBoaoB. Kiaccudukanus yriaeBogoB. buomnomumepsr.
Monocaxapuabsl. ['mokos3a, ¢pykros3a, pubosa, nezoxcupu6o3a. Crtepeon3oMepHs MOHOCAXapUIOB.
®opmynsl  Oumiepa. OOpa3oBaHue UKIWYECKUX (GopM MoHocaxapuaoB. Dopmysnsl Xeyopca.
XUMHUYECKUE CBOWCTBA MOHOCAaxapuaoB (KomruiekcoobpasoBanue ¢ monamu Mmeau(Il), obpazosanue
CIIOKHBIX 3(PUPOB, BOCCTAHOBIEHUE JI0 MHOTOATOMHBIX CIUPTOB, OKHCICHHE 10 KHCIIOT, OKUCIICHUE
MOHOCAXapHUI0B C ACCTPYKIUEH yriepoHoi 1ienu, oopa3oBanue rmuko3uaoB). AT® u AJID. bpoxenue
(cmupTOBOE, MOJIOUHOKHCIIOE, MacisiHokucioe). IlpeBparieHust TioKo3bl B OpraHu3Me (IJIMKOJIU3,
rMKoreHe3, mneHTto3odocdaTHeii myTh). [IpuMeHeHme MoHocaxapuaoB. OOIIas XapakTepHUCTHUKA
nucaxapunioB. Ctpoenue nucaxapuaoB. Aueranu. ['mukosuaneie cBs3u. Caxaposa. ManbTo3a. JlakTo3a.
BoccranaBnuBaromme W HEBOCCTaHABIMBAIONIME Jaucaxapuibl. [ uapomu3 aucaxapunoB. OOmias
xapaktepucTuka mnonucaxapuaoB. Ilomu-D- rmoxonupano3sl. ['omomonucaxapuiibl.  AMHIIO3a.
Amunionektud. Kpaxwman. ['mukoren. Llemmonosza. I'maponu3 nonucaxapunoB. Jexkctpun. CroxxHble
3¢uUpBl TEIUTI0N03bl C YKCYCHOM M a30THOW KuciaoTaMu. KadecTBeHHbIE peakIMud Ha Kpaxmald U
LEJUTIOJIO03Y.

AMuHOKHCHOTEL. OOmmias XxapakTepuUCTHKa aMHUHOKUCIOT. buonoruueckoe 3HaueHHE a-
aMUHOKUCIIOT. He3aMeHnMble U 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKHUCIIOTHI Kak aM(OTepHbIe

OpraHMYECKHE COETUHEHUS. XUMUUYECKUE CBOMCTBA aMUHOKUCIIOT (PEaKMyU C KUCIOTaMU U IIeJI0YaMH,
peakuuu 3TepuduKanuy u1e3aMUHUPOBAHUS, JIeKapOOKCUIIMPOBAHUE U
TpaHcaMHUHUpoBaHME). KauecTBeHHas peakiys Ha aMUHOKHUCIIOTHL. Peakiiun aMUHOKHCIIOT,
00yCJIOBJIEHHBIE JONOJHUTEIbHBIMH (DYHKIIMOHAIBHBIMU TpynnaMu. [lentuanas (aMuaHas) cBs3b.
OcHOBHBIE aMHUHOKHUCIIOTHI, 00pa3ytomiue 6enku. CrocoOsl moydeHnss aMUHOKUCIOT. [Ipumenenne
aMHHOKuUCIOT. KanpoH.

benku. benku kak nmpupoaHbie OnonoauMeps! (mounenTuabl). CTpykTypa OeIKOBOM MOJEKYIIHI.
CgoiictBa 6enkoB. ['moOymnspHbie u GuOpusuIspHbIe Oesku. KucioTHO-OCHOBHBIE CBOWMCTBA OENKOB.
Henarypauus. Penatypanus. I'maponns 6enkos. L{BeTHble peakiiuu 6enkoB (OnypeToBas,
KCaHTONpOTenHoBas, peakuust Dosst). buonoruueckue ¢pynknum 6enkon. [Ipumenenne 0enKos.

HyxnenHoBble KHCIOTBI. POib HYKIEMHOBBIX KHCIOT B >KM3HENEATEIBHOCTH OPraHU3MOB.
Jle3okcuprOoHyKIEenHOBAs KHCIIOTa (AHK). PuGonyknennoBas KHCIIOTa (PHK).
Je3okcupuOonykneo3uapl.  Pubonykneosuasl.  Hyxneoruasl.  HykienHoBble — KHCIOTBI  Kak
NOJMHYKJINOTHABL. HyKiIenHOBbIE OCHOBaHMsI (TUMUH, ypalui, LWTO3UH, aJIeHUH, 'yaH!uH). TayTomepsl,
JakTUMHas U jaktamHas Qopmbl. Pochoanspupnas cesazp. Ilepuunas crpykrypa JHK u PHK.
[IpuHIMnI KOMITTIEMEHTapHOCTH. [ HAponn3 NoMMHYKIEOTUA0B. [IpriMeHeHne HYKJIENHOBBIX KHUCIIOT.

Opranuyeckast XUMHs — OCHOBA MEIMKO-OMOJIOTHUECKUX HaYK.

Opranunyeckast xuMus u ¢usnonorus. ['opmonsl. Dctpannoin. Tecroctepon. Oprannyeckas XUMHUS U
dapmakosnorus. [leannmuinael. Opranndeckas xumus U Ouoxumusa. Hukorunamu. HukotunoBast
kuciora. Hukotus.

Hemonctpauuu. ['uaponmns kpaxmasna.

JlabopaTtopHubie onbIThl. 38. OOpa3oBaHHUE KaJbIIUEBBIX COJIEH HACHIIICHHBIX BBICIINX JKUPHBIX
kucioT. 39. O6Hapyx)eHue ABOHHOMN CBsI3U B 0JIeMHOBOM kuciore. 40. OOHapykeHHe ABOWHBIX CBA3EH B
auMoHeHe. 41. OOHapyXeHHe TTIMKOIBHOro pparMeHTa B ritoko3e u ¢ppykrose. 42. [Ipoda Tpommepa Ha
MoHocaxapuabl. 43. Peakums CenuBanoBa Ha ¢pykTosy. 44. MoxaenupoBanue mpoiiecca
OHOJOTUYECKOTO OKUCIICHUS TJIFOKO3BI. 45.
OOHapyXeHue IIIMKOJIBHOTO (pparMeHTa B j1akTo3e U caxapose. [Ilpoda Tpommepa Ha qucaxapuibl. 47.
['unponus caxapossl. 48. KauecTBeHHas peakuus Ha kpaxmail. AMQOTepHbIE CBOWCTBA a-aMUHOKHCIIOT.
Kommiekcoobpa3zoBanue a-aMUHOKHCIOT. 51. Jle3aMmuHupoBaHue a-aMUHOKHUCIOT. KauecTBeHHas
peakius Ha a-aMHUHOKHUCIOTHL. 53. KcantonporenHnoBas peakuus. OOHapyXeHHE MEPKaNTO-TPYII B
Oenke. 55. buyperoBas peakiusi.

TemaTnuyeckoe IJIAHKPOBaAHKE

Ne Tema KomnuecTso 4acoB Ha
M3y4CHUE

10 xmacc




(OCHOBHBIE TEOPETUYECKHE MOJIOKEHHUS OPTaHUYECKON
XUMHUHU

14

Y TJIeBOIOPOIBI 33
Kucnopocoaepkaiiue OpraHndecKue COeAMHCHHS 0
A30TOCOIepIKAIIIHC OpraHMyecKkue  coeauHeHus. |13

["eTepo yHKIIMOHATBHBIE COSAMHCHHUS.

XUMUA IPUPOIHBIX COCTUHEHUN

22




TemaTnueckoe mianupoBanue Kypca «Xumus 10 kirace»

( 3 4yaca B HexeJ110)

Tema ypoka Kox-o
Ne ni/m 4acoB
Tema 1. TeopeTuueckne 0CHOBbI Opranuyveckoii xumuu (14 yacos).

1 [[HoBTopenue kypca xumuu 3a 9 kiacc 1
2  [[Ipeamer opranudeckoit xumun. OpraHnyecKue BEIecTBa 1
3 |VYrieponaHbIil cKelleT MOJIEKYJI OPTaHHYECKHUX BEIIECTB 1
4 | OyHKIHMOHAJIBHBIC TPYIIITHI 1
5  [Teopus ctpoeHust opranudecku coeauHenuii A. M. bytineposa 1
6 |Pemenue 3ama4 u ynpakHeHuUi 1
7 |CBsi3u, 00pa3yeMble aTOMaMu yriiepoja 1 BoJI0po/ia 1
8 Ilpakmuueckaa padoma Nel « KoHCTpynpOBaHUE MIAPOCTEPKHEBBIX MOIEIIEH 1

MOJIEKYJI OPraHMYECKUX COCTUMHEHUI
9 [[loHsATHE O MEXAaHU3ME PEAKITUU 1
10 [Hyxneoduasl u 31eKTpOPUIIBI 1
11 [PnexTpoHHbIE 3QDHEKTHI 1
12 [Knaccudukanus peakuuii B OpraHM4eCKOd XUMUH 1
13 |Boimonuenue ynpaxknenuit «Knaccudukanus peakunii B OpraHMuecKoil XuMuu 1
14 KontpoabsHast padora Ne 1 «Teopust cTpoeHus 1 kiiaccudukanus opr. 1

COCTMHEHUI. MEXaHU3MBbI M IIPOTEKAHUS PEAKIUM OPT. COEAMHEHUIN»

Tema 2. Yruesoaopoasi (33 yaca).

15 |Ankanbl. Ctpoenue. 'omonoruueckuii psij aakaHoB 1
16 [Xumuueckue u Gu3nUecKue CBOMCTBA aNKaHOB
17 [[lony4yeHue v MpUMEHEHHE AJIKAHOB
18 |Pemrenue 3a7a4 mo teMe «AJKaHbI) 1
19 |Ctpoenue MOJIEKyI alKEHOB. 1
20 |Pusuyeckue U XUMHYECKUE CBOWCTBA AJIKEHOB. 1
21 [[lonydeHne ¥ NpUMEHEHHE AJIKEHOB. 1
22 Pentenue 3amau 1
23 |Pemenue 3a/1a4 ¥ yIpaxHEeHUH 1
24 [Ilpakmuueckas paooma No2. TlonydeHre STUICHA U U3yUEHUE €T0 CBOWCTB 1
25 |Ankanuensl. Ctpoenue, (pu3ndecKre CBOWCTBA. 1
26 [ XuUMHUYECKHE CBOICTBA aJIKaIUCHOB. 1
27 [Tonydyenue u mpuMeHeHue ankaaueHoB. HatypanbHbIl 1 CHHTETUYECKHUE 1

KayqyKH
28 |Ctpoenue monekyn ankuHos. Mzomepus. Homenknarypa. 1
29 |®Dusnueckue U XUMHUYECKUE CBOWCTBA AJIKMHOB
30 [[lomyuyeHue U MpUMEHEHHUE ATKUHOB 1




31 |O606maronumii ypok 1o TemMe « YTIJIEBOIOPOIbI» 1
32 |CTpoeHue UKIOATKAHOB 1
33 [Xumuueckue u (pU3NYECKHe CBOMCTBA IIMKIIOATKAHOB 1
34 [[TonmyyeHue U MEAMKO-OMOJOTUUECKOE 3HAUCHHUE [IUKJIOATKAHOB 1
35 ApoMaTtudeckue yrieBoaoposl. benson u ero romosoru. Ctpoenue. M3omepus. 1

Howmenknarypa.
36 |Dusznueckue U XMMHYECKHE CBOMCTBa OeH30I1a 1
37 |[Xumuueckue cBOICTBa roMOJIOroB OeH301a 1
38 [[IpuMeHeHuUe U MOTYyYCHUE apCHOB 1
39 [Fenermueckas CBsI3b YIJIEBOIOPOJIOB 1
40 |O000mEenne 3HAHNI 1
41 [lIpuponHslii ra3 1
42 Hedts 1
43 [TBepaoe TOIIUBO 1
44  ['anoreHonpou3BOIHBIC YTIEBOIOPOIbI 1
45 |Dusznueckre CBONCTBA rajloreHaaIKaHoB 1
46 |[XuMHYECKHE CBOMCTBA raJIOTCHATKAHOB 1
47 |KonTpoabHasi padota Ne 2 o Teme «Y TIeBOAOPOIbI»

Tema 3. Kuciopoaoconepxaiue opranudeckue coequHenus (20 yacon )

48 [[Momsrue o cimpTax. Knaccudukanms, HOMEHKIIATypa U H30MEPHS CITUPTOB. 1
49 |Dusznveckre U XMMHUYECKHUE CBOICTBA CIIUPTOB 1
50 [[lomy4yeHue M MpUMEHEHHNE CITUPTOB 1
51 |MHoOroaTOMHbIE CIIUPTHI 1
52 [Pemeunne 3amau 1
53 |@enounbl. CoctaB, cTpoeHue U (PU3NUYECKHUE CBOHCTBA 1
54 | Xumuueckue cBOMCTBa eHoa. 1
55 [[Momy4enue u npuMeHeHHE (HEHOIOB 1
56 |Ampaeruasl U keToHbl. CocTaB, CTPOCHHE, HOMCHKIIATYpa 1
57 |®u3uKo- XMMHUYECKHE CBOMCTBA albIETHI0B U KETOHOB. 1
58 [[IpuMeHeHUE U MTOTyYCHUE JTbJICTHIOB U KETOHOB 1
59 |Pemenue 3amgau 1
60 [TonsiTre 0 kKapOOHOBBIX KHc0Tax. OTHOOCHOBHBIE HACHIIIIEHHBIE KAPOOHOBHIE 1

KHCIIOTHI
61 DU3NKO- XUMUYIECKUE CBOWCTBA OJJHOOCHOBHBIX MPEAECTHHBIX KaPOOHOBBIX 1

KHCIIOT.
62 [[lomyueHne kKapOOHOBBIX KHCIIOT
63 |Meauko-OnoI0oTHYECKOe 3HAUCHUE U TPUMEHEHNE KapOOHOBBIX KUCIOT




64 [Pemenue 3amau 1
65 |CrmoxxHbIe 23(hUpBI 1
66 [Pemenue 3amau
67 Kountpoasnas padora Ne 3 no teme «Kucnopomocoaepxkaiiiue opraHu4eckue
COCTUHEHUS
Tema 4 A3oTocoaep:xkamme opranndeckue coennnenus (13 yacos)
68 |AMuHBI annpaTHIECKHE U ADOMATHYECKUE 1
69 |Dusnueckue U XUMUYECKUE CBOWCTBA aMUHOB 1
70 [ Xumuueckue CBOMCTBa aMUHOB 1
71 [Tlonydyenue aMuHOB. [IpuMeHeHNE U MEUKO-OMOIOTUYECKOE 3HAUEHUE 1
72 |Pemenue 3amaq 1
73 |Pewenue 3amaq 1
74 |AMUHOKHUCIIOTBI 1
75 |DeHOIOKUCIOTHI 1
76 |[MAPOKCHUKHUCIOTHI B OKCOKHCIIOTBI 1
77 |Pemenue 3ama4y 1
78 [[IpumeHeHHe TeTepOPYHKINOHATBHBIX COSAMHEHHH 1
79 [Pemeunne 3amau 1
g0 |00o06menne 3HaHUH 1
Tema 5. Xumusi npupoaHbIx coennHeHni (22 yaca).
g1 |0OOmas xapakTepucTHKa )KUPOB 1
82 . 1
Du3nyecKkue 1 XUMUIECKHe CBONCTBA KUpoB. [IpMeHeHne Kupos
83 [Pemenne 3amau 1
84 [[lousaTue 06 yrimeBoaax. [ mroko3a 1
85 |O6pa3oBaHue UKINYECKUX (POPM MOHOCAXaPUIOB 1
86 XUMHUYECKUE CBOMCTBA MOHOCAXapUI0B 1
87 [[IpeBpaiieHue TIOKO36I B opranusme. [IpuMeHeHne TitoKo3bl 1
gg |Caxapo3a Kak IpeJCTaBUTENb THUCAXapPUJIOB 1
89 |Kpaxmai v TITHKOTeH 1
90 [[emmrono3a. Hutpatsl u areratsl neuioo3sl. [Ipumenenne 1
91 |Pemenwue 3amaq 1
92 |AMHHOKHCIIOTHI: COCTaB, CTPOCHHE 1
93 |Dusnueckue U XUMUYECKUE CBOWCTBA aMUHOKHCIIOT 1
94 [[lony4yeHne M MPUMEHEHHE aMHUHOKHUCIIOT 1
95 |benku. CoctaB, CTpOCHHUE 1
96 |®usnueckue M XUMHUYECKHE CBOMCTBA OenkoB. [IpumeneHne 6emkoB 1
97 |Pemenwue 3amauy 1




98 |HykienHOBBIE KUCIIOTHI - OMOTIOIMMEPHI 1
99 |Pemrenue 3amgau 1
100 |[O600mEeHne 3Hanui 1
101 [MTorosoe recrupoBanue 3a Kypc 10 kiacca. 1
102 |Koppekuus 3YH. Iloaxsenenue uroros 3a kypc 10 kiaacca 1

Conep:xanue kypca 11 kiaace

Tema 1 Ctpoenue Bemiecta (15 1)

Crpoenne aroma. CoOBpeMEHHbIE TNpPEACTAaBICHUS O CTpoeHWH aroma. COCTOSHUE OJJIEKTPOHA B aTOME.
KopnyckynspHo-BoIHOBOI yanu3M anekTpoHa. KBaHTOBbIE ynca.

OcHoBHOE 1 B030yx1éHHOE cocTosiHie atoMa. [Ipasmino Xyraa. ITopsaok 3amoHeH s TOAypOBHEH Y S-, p-, d- u
f-ameMeHTOB. DJIEKTPOHHBIE KOH(HIYpallMd aToMoB. VM3MEHEHHE aTOMHOrO pajuyca B MEpUOJax M IpyIIax
nepuoauyeckon cucremsl [. 1. Menneneena.

O06pazoBanue HOHOB. DHeprus HoHU3aIMu. CPOJICTBO K AIEKTPOHY. DIEKTPOHHOE CTPOSHHE HOHOB.
Xumnueckast  cBsizb.Kpucrammmueckne — pemérku.OOmpye  MpeacTaBICHUST O — XUMHYECKOW  CBSI3M.
DIEeKTPOOTPUIIATEIBHOCTh. METallIbl U HEMETAITBL. XUMUYECKas CBSI3b:

WOHHAas, MeTaJUINYeCKasl, KoBaleHTHasA. KoBaneHTHas NonspHas U KOBAJICHTHAs HENOJAPHAA CBsA3b. Jlumonn.
Oueprust cBsizu. [lnuHa cBsizu. MexaHu3Mbl 00pa3oBaHsi KOBAICHTHOW CBs3M — OOMEHHBIN 1
JOHOpHOAKIenTopHbIi. Turel rubpuanzanun. OpueHTranus TuOpUAHBIX opouTtaneit. [IpouHocTs curmMa-cBsI3u 1
nu-cBs3u. HeBaneHTHbIE B3aMMOJEICTBHS — OPUEHTALMOHHOE U JUCIIEPCUOHHOE. BotoponHas cBs3b.
Kpucrannuueckre peméTku: MoJIEKyIIpHbIe, aTOMHBIE, HOHHBIE, MeTayuindeckue. JlemoncTparuu. Moaenu
WOHHBIX, aTOMHBIX, MOJIEKYJIAPHBIX H METAIUIMUECKUX KPUCTAIUTMUECKUX PEIIETOK.

Tema 2 OcHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKaHUs peakuuii (15 1) DeMeHThl XUMHUYECKON TEPMOANHAMUKH.
CaMonpon3BOJIbHBIE U HECAMOIPOU3BOJIBHBIE PEAKIINN. XUMHUECKask TEPMOINHAMHUKA.

TepMoarHaMU4ecKast CHCTEMa — OTKPBITas U 3aKpbITas. DK30TEPMUYECKHE U 3HIOTEPMHUUECKUE PEAKLIUH.
BuyTpeHH:s 3Heprysa. DHTANBINA U SHTPONH. DKCTECHCUBHBIE TAapAMETPBI.

WuTencusnble napametpsl. DHeprus ['100ca. DHTANTIUWHBINA ¥ SHTPONUHHBINA (akTopbl. [TpuHImI
3HEpreTHyYecKoro conpspkeHus. OOpatumble 1 HeoOpaTuMble peakuy. XuMHUeckoe paBHoBecue. KoHcTanTa
XUMHUYECKOro paBHOBecHs. CMelIeHne XMMUYECKOTO PABHOBECHSI.

[Ipuanumn Jle- llatense. 'omeocTas. D1eMEeHTH XUMHUECKOW KMHETUKN. MeXaHU3M peakiuil. DeMeHTapHbIN
aKT.

[Tapannensuble peakunu. [locnenosarensuble peakiuu. ['oMorenHsie peakunu. I'ereporennsie CKOpocTb
peaxium, e€ 3aBUCUMOCTh OT pa3INdHbIX ¢akTopoB. Kunernaeckue

ypaBHeHus. KoHctanTa ckopocTtu peakiuu. [lepuon nomynpespamieHust. 3aBUCUMOCTb CKOPOCTH PEAKIIUHN OT
temneparypsl. [Ipasuno Bant-I'opda. Dneprus akruBanuu peakunu. Katanus. Kartanmmzatopsl. MUarnburtopsr. I
OMOT€HHBII U T€TepOTeHHbIN KaTaian3. CTeXHOMETPHSL..

MonsipHast Macca. MossipHBI 00BEM ra3os.

KonnuecTso Beniectsa. Monb. OTHOCHTENBHAS IUIOTHOCTH ra3a Mo APYyromy rasy. Y paBHeHUE
MenneneeBa—Kiraneiipona. MonsipHast Macca cmecu razos. [locTostHHas ABoraapo.

CooTHOIIEHUS MEKIY KOJIMYECTBAMH BEIIECTB B XMMUYECKUX YPaBHEHUSX.

PactBopbl. ['oMoreHHBIE M TeTepOoreHHble cHUCTeMBI. PacTBopbl. MosipHas KOHIIEHTpalMs pacTBOPEHHOTO
BeliecTBa. MaccoBasi KOHIICHTpAIUs pacTBOPEHHOr o BemecTBa. MaccoBas a0, O0béMHuas noiist. Koadunment
pacTBOPUMOCTH. 3aBHUCHUMOCTh pAacTBOPUMOCTH HEKOTOPBIX CoOJIeH OT Temmeparypbl. HaceimeHHsii u
HeHacbleHHbIH pacTBop. ConbBartanus. ConbBaTsl. [ uapaTsl. AKBaKOMITIIEKCH. PacTBOPUMOCTBD.

Tema 3 BemecTBa 1 OCHOBHBIC THITBI HX B3amMoieHcTBuSA (30 1)

Knaccudukarus sHeopranmueckux pemiects u peakimii. Oxcuapl. Kucnotel. OcHoBanus. Comu. OKCHUIBI
KHCIOTHBIE, OCHOBHBIE, aM(oTepHbIe, Heconeobpasyronue. Kucnopoaconepxamen 0eckucnopoansie. KuciaoTs
OJTHOOCHOBHBIEC M1 MHOTOOCHOBHBIC. OcHoBaHM. [1I€noun. HepacTBopumble ocHOBaHUA. AMGBOTEpHBIE OCHOBAHUS.
Conu cpenHue, KUCIble, cMelaHHble, ocHOoBHBIE. Conu aBoitabie. Kimaccudukanus peakuuii. Peakiuu
COEIIMHEHMs], Pa3I0KEHUs, 3aMeIlleHHs], 00MEHa. DJIeKTPOIUTHIECKas JuccolMalysl. Peakiusa HeWTpaiu3anuy.
DIIEKTPOJIUTHI M HEIJIEKTPOIUTHL. TeopHs dIEKTPOITUTHIESCKON JUCCOMMAITNHA. MeXaHn3M IICKTPOITHTHIECKOH



nuccorarui. CHTbHBIC U CIIa0bIe AJIEKTPOJUTEI. CTEIeHh HOHU3aNU (ArcCconraIim). Jluccomuarus Kucior,
OCHOBaHMH, coneil. Peakius Hetpanuzanuu.

Peaknum oOMeHa ¢ ygactreMm coireil. BzaumosieficTBre cpeTHuX CoJielt ¢ KHCIOTaMH, C OCHOBAHMSIMH U MEXTY
co0oii. Peakninu ¢ yqactuem KUCIBIX coiei. [ naponus comneit.

CoBmecTHbIH ruaponu3. AM(OTepHbIE OKCHIBI U THAPOKCHIBL. AMpoTepHOCTh. Peakiun amporepHbix OKCHIOB
B paciuraBe. KommrekcoobpazoBanue B paciiaBax. Peakium

amM(OTEepHBIX OKCHIOB U THIPOKCUIOB B pacTBope. Peakuuu coneit MeTamnos, 00pasyromux aMmpoTepHbIe
COCJTUHEHMSL.

3HaueHne KIUCIOTHO-OCHOBHBIX peakIni Il OpraHnu3Ma deioBeka. Bogopoansrit mokaszarens (pH). bydepnas
cucrema. 3nauenus pH xuakocreil opranu3ma yenoseka B HopMe. bydepHsie cucTeMbl opranu3zma
(ruapokapOonaTHas,reMorioOnHoBasi, hochaTHast,0e1KoBas), U B3auMOCBs3b. bydepHas émkxocts. Hapymenune
KHCJIOTHO-OCHOBHOTO COCTOSIHUS. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU. DIeKTpoau3. CTeneHp
OKHCJICHUSI.

Knaccudukanms oKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

BnusiHue cpenpl pacTBOpa Ha IPOTEKaHNE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI.
OKHCINTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU C YYACTHEM JIBYX BOCCTAHOBUTENEH MM JABYX OKHCIUTENEH.
ONEeKTpONN3 paciyiaBOB U PaCTBOPOB COJIEH.

CrtpoeHne KOMITIEKCHBIX coeIMHEHUH. [J|OHOpHO-aKIIeNTOPHBIH MEXaHU3M 00pa30BaHUs KOMILIEKCHBIX
coeauHeHmi. LleHTpanbHblil aToM. BHYTpeHHSsIS KoopauHaunoHHas chepa.

Jluranael: MOHOJCHTATHBIC, OWICHTATHBIC, TOJIMICHTaTHBIE. BHENIHSS KOOpAMHAIIMOHHAs cepa.
Koopaunammonnoe uncio. Kondurypamnus KOMIUIEKCHBIX COSTUHEHHN.

HemoncTpanuu. @uznyeckue cBONCTBA OKCUAOB, KUCIOT, OCHOBAaHUH, comnell. M3ydueHne 35eKTporpoBOIHOCTH
pactBopoB. Peaknus HeiiTpanuzanuu. Peakiyum kucisix coneit ¢ metamiamu. [lomyueHne KOMIIEKCHBIX COJEH.
Tema 4 Xumus 3aeMeHToB (76 1)

buorennsie anementsl. Knaccudukanust snemMmeHToB. BUOTeHHBIE 2IIEMEHTHI.

OpraHoreHsl. DIeMEHTHI 3JIEKTPOIUTHOTO oHa. MukpoanemeHThl. Kiaccudukanus OMOTeHHBIX JUIsI OpraHu3Ma
yenoseka. OO0Ias XapakTepUCTHKA S- SJIEMEHTOB.

OO61mas XxapakTepuCTHKa P-3JIEMEHTOB. MaKkcUMasbHbIE 1 MUHUMAaIbHbIE 3HAUEHHS CTETIeHEH OKUCIEHUS
p-31eMeHTOB 2—4-T0 MEePHOI0B ¢ IpUMepaMH OMHAPHBIX COCTUHEHUH.

O6mras xapakreprucTrka d-31eMeHToB. CTENeHH OKUCICHUS OMOJIOTHYECKH BaKHBIX O- SIEMEHTOB B
COETMHEHUSIX.

Bonopon u kucnopon. Bogopoa. OxkucinTenbHO-BOCCTAaHOBUTENbHAS ABOMCTBEHHOCTH BoJopoa. [ uipu bl
metasuioB. Kucnopon. AnioTponHsie MOAU(UKATMUKACIOPOA.

XuMHUECKHe CBOMCTBa KHcIopoaa. JIabopatopHbie CIOCOOBI U MPOMBIIIIEHHBIE CITOCOOBI TIOTYUEHHS KUCIOPO/Ia.
XumuuecKkue cBoHCcTBa 030Ha. KauecTBeHHas peakius Ha 030H. Boga u nepokcua Bogopoaa.
OKHUCIUTENHHO-BOCCTAHOBUTEIIbHAS ABOHCTBEHHOCTh EPOKCcHIA Bo1opoaa. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaKIuu ¢ ydacTueM nepokcuya Bojoposa B ['anorensl. O0Imas xapakTepucTuka 1 (pu3nvdeckre cBoicTBa.
XUMHUUYECKHE CBOWCTBA rajoreHoB. JlabopaTtopHble ciocoObl MOMydeHHs rajgoreHoB. OKHCIUTENbHAS
CIOCOOHOCTH TajJoreHoB. JucnponopuuoHupoBaHue rajoreHoB. @u3nyeckue 1 XUMUYECKUE CBOMCTBA
raJIOr€HOBOJJOPOJIOB.

OcobeHHbIe CBOICTBA PTOPOBOAOPOIHON KUCIIOTHI.

KauecTBeHHbIE peakliny Ha MOHBI raJloreHoB. Kucimopoiconepskaiiye COeqUHEHNS TaIOT€HOB. XJIOpHOBAaTHCTas
KHCJIOTa. XJIOpHUCTas KUCIIOTa. XJIOPHOBATasl KMCJI0TA. XJI0pHas kucjaoTa. ['unoxnopursl. XnopuTsl. X1opaTsl.
ITepxnopartsl. [IpuMeHeHne raloreHoB U UX BakHemux coequneHuil. Cepa. XapakTepuUCTHKA AIIEMEHTa U
npocToro Beniectsa. HaxoxaeHue B mpupoe.

OnoTtanus. ANIOTPOITHBIE MOTU(PUKAIIIHN CEPBI: poMOUYecKas cepa, MOHOKIMHHAS cepa. XMUMHUECKHE CBOWCTBA
cepbl. CepoBoopoJ. XUMHUYECKHE CBOICTBA cepoBoopoaa. CepoBOOpoOIHAs KHCIOTa. XUMUYECKHE CBOICTBa
CepoBOIOPOHOM KHcnoThl. CepoBoaopos. Pusndeckue cBOMCTBa cepoBOIOpoia. BoccTaHOBUTEIBHBIE CBONCTBA
CEepOBOAOPOJIA.

KauecTBeHHas peakuus Ha cepoBoopo U cynbhuasl. CtpoeHne Moiekyisl okcuaa cepbi(1V). dusmueckue
CBOICTBA, OJIy4YCHUE U XMMHUYECKHE cBoicTBa okcuaa cephi(lV).

CgoiicTBa cynphuToB. KadecTBeHHas peakius Ha cyiabhuT-uoH. [Ipumenenune okcuma cepsi(IY) u comeit
cepHHCTO KucnoThl. CoeMHEHNS cepbl co cTeneHbto okucienus +6. Oxcun cepbi(V1), ero coiictBa. Cepras
krcnoTa. OKHCIUTENBHBIE CBOMCTBA pa30aBICHHON 1 KOHIEHTPUPOBAHHOW CepHOM KUcIoThl. [lonydenue cepHoit
KHUCIIOTBL. OKHCIUTEIHHBIC CBOMCTBA CYIb(aTOB.

Pasnoxenune cynpgparoB. OCHOBHBIC aHATUTHUECKUE PEAKLINH, TPUMEHSIONINECS sl OOHApYKeHUS
cepoconepxamux annoHoB. [[pumenenue cynbQaros.

Azot u pocdop. OO011as xapakrepuctuka eMeHToB VA-rpymnsl. Ousnueckrue ¥ XUMHUUECKHE CBOMCTBA a30Ta.
[ony4yenune u npumenenue azotra. CoeAMHEHUS a30Ta CO CTEMEHBIO OKUCIECHUS -3 AMMUAaK, ero GU3NUECKUE U



XUMUYeCKHe cBoiicTBa U pumeHeHue. Conu aMMOHUs, uX cBoicTBa. KauecTBeHHOE ollpeesieHue aMMuaKka 1
noHa aMMoHus1. CBoiicTBa HUTpUAOB. OKCHIBI a30Ta. A30TUCTasl KUCIIOTA K HUTPUTHL. A30THAs KHCIIOTA.
OKHCIIHTETHHBIC CBOWCTBA pa30aBICHHON W KOHIIEHTPHPOBAHHOM a30THON KHCIIOTH. HUTpaThl, MX CBOMCTRA.
Paznoxxenue HutparoB. [IpuMeHeHHE HUTPATOB.
CrpoeHue 1 CBOWCTBA MPOCTHIX BEIeCTB, 00pa3zoBaHHBIX (ochopom. Amutorponust pocdopa. Paznuuus B
cBoiicTBax 6emoro u kpacHoro docdopa.
Coemunenus ¢ocdopa co cTerneHpio okucieHus -3 @ochumasl MetamuioB. Pocdun, ero cpoiictBa. CoequHEHUS
thocdopa co crenennro okucneHus +3. Okxcuna dpochopa(lll). dochopucras kucnora. Coenunaenus Gochopa co
CTETIEHBIO OKHACIICHHA 15.
Oxcun pocdopa( V). DochopHas kucioTa, e€ Gpu3nvecKue, XUMUIECKHUE CBOMCTBA, IOJTy4YeHUE, IPUMEHEHHE.
IMupodocdopnas kucnora. [lonyuenue dpochopa. ['anorennnsr hocdopa(lll). Yriepon u kpeMHUiA.
XapakTeprucTHKa JIEMEHTOB. AJUIOTPOITHBIE MOAH(DHKAIINY yTiiepoa: TpaduT, anMas, KapouH, (yJuIepeHsl.
CpaBHeHue (HU3NIECKUX CBOWCTB anMasa U rpadura. XMMHUUECKUE CBOWCTBA rpaduTa, Kokca. Peakiuu
JqucnponopiuonupoBanus rpadura. Kapounel. Auerwienunbl. Oxeun yriaepoaa(Il), ero noiaydenue, CBOWCTBA U
npumenenue. Okcup yriepona(1y), ero aneKTpoHHOE CTpOeHHe, TIOTYUYeHHEe, CBONCTBA U IPUMEHEHHE. Y TOJTbHAs
KHCIOTa U €€ cosin — KapOOoHaThI, THIpokapOoHaTsl. CBoiicTBa KapOOHATOB U THApOKapOoHaToB. KauecTBeHHas
peaxmus Ha kapOoHaT-uoH. Kpucramimyeckas peméTka KpeMHUs. AJUTOTPOIHS KPEMHUSL.
BsaumoneiicTBrue KpeMHHS C IPOCTBHIMH U CJIOKHBIMU BemecTBaMu. OKUCIINTENbHbBIE U BOCCTAHOBUTEIILHBIE
cBoifcTBa. Okcup kpeMuusA(1Y): HaxoXIeHUE B IPUPOJIE, XUMUUECKHE CBOiicTBa. KpeMH1eBble KUCTOTHI.
Cunukatel. Cunukarens. ['uaponns pacTBopuMbIxX crrkatoB. Metamutsl |1A- u [|A-rpynm. Lenounsie MeTaibl.
Kondwurypamus atomoB meramioB |A- u l|A-rpynm. M3MeHeHNe METAIITNIECKUX CBOKCTB T10 TPYIITIE U IEPHOY.
[Mpupoansie coenunenus MetamwioB |A- u l|A-rpynn. ®usndeckue cBoiicTBa. XUMHUUECKHE CBOWCTBA:
B3aUMOJICHCTBHUE C BOJIOH, C KUCIOPOAOM H APYTMMH MPOCTHIMHU BELIECTBAMH.
[I&nouno3emenbHble MeTaiIbl. [ mapuasl MetamuioB. AMuasl. OKCHIBI METOYHBIX U METOYHO3EMENBHBIX
METAJJIOB, UX CBOMCTBA. [ MAPOKCUBI IIETOYHBIX U IIENTOYHO3EMEIBHBIX METAJIOB, X CBOMCTBA. [lepokcuasl u
Ha/IMEPOKCHIBI IEIOYHBIX U MENOYHO3EMENILHBIX METAJIIOB, X CBOWCTBA U MpuMeHeHue. JKECTKOCTh BOJIBI.
OkpammuBanue mwiaMeHu noHamu Metaiios |A- u [1A-rpynmn. buonorndeckoe 3HaueHre HATPUA, KaJIUS U MarHus.
Amomunnii. Haxoxenue B mpupojie. DJIeKTpOoHHAsS KOHPUrypalus atoma. @usndeckue cBoicTBa. XMMHUECKUE
CBOMCTBA: B3aUMOJICHCTBHE C KMCIOPOAOM U APYTMMHU IIPOCTBIMU BELIECTBAMU,BO/ION, paCTBOPaMH COJIEH,
pacIuiaBaMu M pacTBOPAMU IIEJIOU€EH, NaCCHBUPOBAHNE KOHLICHTPUPOBAaHHBIMU CEPHOM 1 a30THON KUCIOTaMH.
Oxcup amoMuHUS. ATIOMUHATHL. TeTparuIpoKcoaTtOMUHATHIL.
B3aumopeiicTBre okcuia allfOMUHNS C OKCUAMU, THIPOKcHaaMu U kapOoHatamu MetayuioB |A- u [|A-rpymm.
I'mapoxcun amoMHUHUS, €ro MOJTyYeHre, CBOMCTBA U IPUMEHEHHE.
Xpom. XpoMm, Hax0XkIeHUE B IPUPO/IE, CTPOCHUE aTOMa, CTETIEHH OKHCIICHUS, PU3nYecKrne 1 XHMUYECKUE
cBoiicTBa. [laccuBrpoBaHue KOHIIEHTPUPOBAHHBIMU CEPHOU U a30THOM KUCIOTaMU, «IAPCKOM BOJIKOW».
[Ipumenenne. Okcuapl xpoma. Conu xpoma(lll). Xpomosas kuciota. uxpoMoBast KucioTa. Xpomarsl.
Huxpomatsr. Conmu xpoma(V 1). Meanko-0nonornyeckoe 3Ha4eHHE COETUHEHUI XPOMa.
Coenunenust mapranua. CteneHu okuciaenus: Mapranua. Okeng v ruapokena mapranua(Il). Oxcun
mapranua(1Vy). Manranatsel. [lepmanranarsl. buonoruyeckoe 3nauenue JKenezo. Haxoxxaenue B
npupoie. DIEeKTPOHHAs KOHPUTyparus xene3a. duzndyeckne 1 XUMUYECKUE CBOMCTBA.
[laccuBrpoBaHHE KOHLIEHTPUPOBAHHBIMH CEPHOW M a30THOM KucinoTaMu. OKcuabl xenesa.l uapokcuisl
JKenesa, ux cBoiicTa u nomyuenune. Coeaunenns xene3a(ll) u sxenesa(lll). KauectBeHHble peakunu Ha
nonbl Fe2+ u Fe3+ . Jlomennsie nporieccel. Deppatsl. XKene3o — OHOreHHbBIH 3JIEMEHT.
Mennko-01onornueckoe 3HaueHUe KeJesa.
Menb. Menp, HaxoXIeHHE B IPUPOJIE, CTPOCHUE aTOMa, CTETIEHH OKHCIICHUS, (pr3ndeckre u
xummuaeckre cBoictsa. [Ipumenenne. Oxcun meau(1). Cpenuue conn mean(1). Peaxmm
komriekcoobpazoBanus Meau(1). Oxeun meau(Il). I'mnpoxcun menu(Il). KadectBennas peakuus Ha
nonsl Cu2+ . Menp — OHOreHHBIH 51eMeHT. MeanKo-01oI0rnieckoe 3HaueHNe MeIu.
Cepebpo. Cepebpo, pusndeckre u xumudeckue cBorictsa. Okcun cepedpa( I). Peakinu
KoMIUTeKcooOpa3oBanus cepedpa(l). Hurpat cepedpa — peaxtus Ha uonsl Cl-, Br-, |-. [Ipumenenne
cepedpa U ero CoeAMHEHUH.
[{uak. Haxosxenue B mpupojie, CTpOCHNE aTOMa, CTETICHN OKUCIICHUS, GU3HYECKHE U XMMUUECKHE
cBoiictBa. [Ipumenenue. AMQOTEepHOCTh OKCHIA U THAPOKCUAA IIMHKA. Peakunu
KOMITJIEKCO00pa3oBaHus IMHKa. LIHHK — MUKposneMeHT. Menuko-0nonornueckoe 3HaueHue [IMHKA.



TemaTnueckoe miannpoBanue Kypca «Xumus 11 kaace»

( 3 yaca B HeeJII0)

Ne
° Tema ypoxa
=
=1
M
1. Hucrpykrax nmo Th. CoctaB aroma. Hykmuas! 1 H30TOMIbBI
2. . CocrostHue 31eKTpoHOB B atome. KBanToBbIe uncna. [punmmn [Maymn
3. DneKTpoHHAs: KOH(GUTypanus aroMa
4. I'paduueckas cxema CTpoeHHS IIEKTPOHHBIX CIIOEB aTOMOB
5. [leproauueckuil 3aK0H U IepuoIMUecKas cucteMa XuMudeckux anemenToB .M. MeHzeneeBa B CBETE TEOPUM CTPOEHUS]
aToma
6. CrpoeHHe aTOMOB JIEMEHTOB MAJIBIX ¥ OOJIBIIMX MEPHOJIOB, INIABHBIX ¥ TOOOYHBIX NOATPYII. OH3NYECKH CMBICIT
HOMEPOB IIepHO/Ia U TPYIIIIEL
7. V3MeHeHNe XapaKTepUCTHK U CBOWCTB aTOMOB 2JIEMEHTOB U UX COCUHEHUH
8 du3nyecknii CMBICH eproAndecKkoro 3akoHa. O0Ias XxapakTepUCTHKA HJIEMEHTa M CBOMCTB €r0 COeANHEHHH Ha OCHOBE
' 10JIO’KEHUS 3aeMeHTa B [lepuoanueckoil cucteme
9. O6o6menue 3HaHui o Teme «CtpoeHue atoma. [leprouueckuii 3aK0H 1 IEpHOANYECKas CHCTEMA XUMHIECKHIX
JIEMEHTOBY»
10. KoBaseHTHas XUMHUYECKas CBsI3b, MEXaHH3MBI €€ 00pa30BaHMsl: OOMEHHbIH M JOHOPHO-aKIETOPHBIA
11. BayileHTHOCTB 1 BaJICHTHBIE BO3MOXKHOCTH aTOMa B CBETE TEOPHIl CTPOSHHUSI aTOMa M XUMHUECKOH CBSI3H
12. KoMniekcHbIe COeIMHEeHNsI: COCTaB, KIaccu(HKalys, HOMEHKIATypa
13. OCHOBHBIE XapaKTEPUCTUKH KOBAICHTHOH CBS3H. C- U I-CBSI3U
14. IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYIT
15. [TonspHOCTH MOJEeKyJ1. [1oJsipHbIE 1 HETIOJIAPHEIE MOJIEKYJIBL. 3aBUCHMOCTB THIIA MOJIEKYJI OT BUa XUMHYECKOH CBSI3H U
CTPOEHUSI MOJIEKYJI
16. VoHHas cBsI3b Kak NpeJebHbIN cilyyail KOBaJIEHTHOH MOJISIpHOU CBSI3H
17. CreneHb OKHCIICHHs M BAJICHTHOCTb. [IpaBuiia onpeienieHust CTereHel OKHCIISHHsI aTOMOB B COEIMHEHHUSIX
18. BogopoHast cBsi3b. BimsiHue BOJOpPOIHOM CBSI3M HA CBOMCTBA BEIIECTB
19. MexMoJeKyJIsipHble B3auMoiecTBrs. EiHast mpupoaa XMMHUYECKOH CBS3U
20 CoBpeMeHHbIe TIPEJICTaBICHHS O CTPOCHHH TBEPABIX, )KUJIKUX U ra3000pa3HbIX BellecTB. Kpucranmndyeckue u
' amopdHsIe BemecTBa. TUIIBI KPUCTAUIMYECKUX pelIeToK. MeTaJuinueckasi CBsi3b
21. O0001eHrEe 3HaHUH 0 TeMe «XUMHYECKAsI CBA3b)
22. . DHepreTHKa XUMUUECKUX peakiyid. DHTanbnus. TepMOXUMHYECKUE YpaBHEHHS
23. [TonsTHe 00 5HTpOINU




24.

Oneprust ['n66ca. Y ciioBust NpUHIMITHATEHON BO3MOKHOCTH MPOTEKAHHS PEaKIIH

25. CkopocTb xuMudeckoi peakiun. CKOpOCTb TOMO- M T€TEPOTeHHBIX PeaKuil. DJIeMEHTapHbIE U CII0XKHBIE PEaKIIUH.
MexaHHU3M peakIuu
26. DakTOPBI, BAUSIONINE Ha CKOPOCTh XUMHUUESCKUX PeaKIii
27. Pemenne pacyeTHbIX 3aa4 10 TeMe «CKOpOCTh XUMHUECKHX peaknuiny
28. Oueprus aktuBaiuy. Karanuzatopsl. ['OMOTE€HHBIH U reTepOTreHHbIH KaTaau3
29. OOpaTrMble 1 HeOOpaTUMBbIEe peakiui. XUMHUYECKOe PABHOBECHE
30. ®axTopsl, BIusAOLME Ha cMelieHue paBHoBecus. [Ipunuun Jlelllatense. Ponb cMenienns paBHOBECHS B yBETMUEHUU
BBIXOJIa MPOJIYKTA B XMMU4ECKOW mpomMbiuieHHOCTH (JI2) (nHCTpyKTax o Th)
31. O060011eHNe 3HAHUH 110 TeMe «XUMHYECKHE PEaKIUU M 3aKOHOMEPHOCTH HX MTPOTEKAHID)
32. JlucrnepcHble CHCTEMbI
33. O6paszoBaHue pacTBOpoB. PacTBOpHMOCTE BelIecTB B Bojie. 3HaueHue pacTBopoB (JI3) (uacTpykTaxk no Th)
34. Cnoco0sI BeIpaskeHUsI cocTaBa pacTBopoB(JI4) (macTpykTax no TH)
35. OnexTponuTndeckas auccormanys. Koncranra aucconmanun. IIponsseneHne pacTBOPUMOCTH
36. . Monnoe npoussenenue Boasl. Bogopoausrii mokasarens (pH)
37. [onoxenue snemenToB B [ICXD U KUCIOTHO-OCHOBHBIE CBOIMCTBA X THAPOKCHIOB. COBpEMEHHBIE IPENICTABICHUS O
MIPUPOJIE KUCIOT U OCHOBaHUH
38.
Peaxuun nonHoro oomena (JI5) (mactpykrax no TH)
39. I'maposus coneit
40. Crenens rugposusa. CtyneHuarsiii ruapoaus. I'uaponus cosell B cBeTe NPOTOHHON TEOPUH
41. BsanmonelicTBrue MeTayuIoB C pacTBOpaMy T'HAPONU3YIOIIHXCs conield. HeoOpaTumblil ruaposus coseil n GMHapHBIX
coequnenuii (JI6) (uactpykrax mo Th)

42. O06o0ueHye 3HaHUH 1Mo TeMe «XMMIUYEeCKHe PeakK B BOJHBIX pacTBOpax»
43. 1. OxucnuTenbHO-BoccTaHOBUTENbHBIE peakiyH (JI7) (mactpykrax no TH)
44. 2. Cocrasyienne ypasHennii OBP. Metos aekTpoHHOr0 OanaHca
45. 3. Oco0ble ciryyan cocTaBieHus ypaBHeHuit OBP. MeTo 1 3JIeKTpOHHO-HOHHOTO Oanlanca
46. (4. Opranunueckue Bemecrsa B OBP
47. 5. Ypok-ynpakaeHue 1o teme «mOKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIIUI»
48. 6

' Xumnueckne ncroyHuku Toka (JI8) (macrpykrax mo Th)
49. [7. DIIeKTPOXUMUYECKHI psii HanpspkeHuid MetaiuioB. Hanpasnenne OBP. Psi cTangapTHBIX 371€KTPOIHBIX MTOTEHIIMATIOB

(J19) (uucTpyKTax no Th)

50. 8

' DJIeKTPOJIM3 PaciuIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIMTOB ¢ HHEPTHBIMH 3j1ekTpoamu (JI10) (macTpykTax no TH)
51. 9. DJIeKTpONN3 C PAaCTBOPUMBIM aHOJOM. [IprMEHeHHE DIIEKTPOJIH3a B TPOMBIIUICHHOCTH. AKKYMYJISTODBI
52. |10. Pemienne pacueTHbIX 337124 10 TeME «DJIEKTPOIIU3)»
53. |11. Kopposust MetamnoB. Bunsl kopposun. CriocoObl 3alMThl METAUIOB OT KOPPO3UHU
54, |12. O06001IeHHE 3HAHUH 10 TeMe «XUMHYESCKUE MPOIIECChD)
55. |13. KonTtpoabHnas padora Nel no Teme «XHMHYECKHE TIPOLIECCHD»
56. Oxkcunpl. Kiaccudukaiys OKCHIOB 0 XUMUIESCKUM CBOWCTBAM
57. Oxcuapl. Crioco0bl osydenus, puznueckue U xumudeckue cpoiictsa okcuaoB (JI11) (uuctpykrax no Th)
58. I'mapoxcnapl. OcHOBaHMS, KIacCH(HKAIHS, CHOCOOBI MMOJYYSHHUs U XMMHUECKUE CBOICTBa
59. Kucnotsl, kaccudukanysi, HOMEHKIATypa, CIOCOOBI IOJTy4eHHs] M XMMHUYECKHe CBOHCTBA
60. o

AmdoTepHbIe THIPOKCHIB, TOTyUYeHHe 1 XuMuieckue coiictBa (JI12) (uuctpykrax no TH)
61. PenieHne 3a1a4 ¢ HCIOJIb30BAHUEM CTEXHOMETPUYECKHX CXeM
62. Conu. CpeaHue coyi, HOMEHKIATypa, CIIOCOOBI MOJyYeHUs] U XMUMHUUECKUe CBOWCTBA
63. Kuciibie coni, HOMEHKIIATypa, CIIOCOOBI MOTyYeHUsI, TUCCOLHAIMS K XUMUYECKHe cBoWCcTBa. [lepeBo/] KUCTBIX cojiel B
cpennue (JI13) (uactpykrax no Th)

64. OcHosuble comu. IlepeBo 0OCHOBHBIX codeil B cpenue. JIBoitHble u cMentanuble conn (J114) (macTpykTax no TH)
65. ['eHeTHYECKas CBSA3b MEXKAY KIaCCaMH HEOPTaHUYECKHUX COSUHEeHUIT
66. 1. Hewmerassl: mosioxxenue B [1C, cTpoeHne aTOMOB, CIIOCOObI HOJTy4YEHHs
67. dusnueckue CBOMCTBA HEMETAILUIOB. AJIOTPOIHBIC MOAMGUKAIIMY U UX CBOHCTBA
68. Xumnueckne cBoiicTBa HeMeTaiutoB. OKHCIHTENIbHBIE CBOHCTBA HEMETAIIIOB
69. XuMHYECKUe CBOMCTBA HeMeTa/I0B. BoccTaHOBUTENBHBIE CBOMCTBA HEMETAJLIOB
70. Boznopo/Hble coeiMHEHNsT HEMETAJJIOB: MTOJIyYeHHEe, OTHOLICHHE K BOJIE, KUCIIOTHO-OCHOBHBIE CBOICTBA
71. KucnopoaHsie coeiMHEHHsI HEMETAIIOB: OKCHJIbI U THIPOKCHIBI. XUMUYECKHE CBOMCTBA
72. BrnaropozaHsie ra3el: nonydeHne, GU3MIECKUe 1 XMMUUECKUE CBOIMCTBA, TPUMEHEHUE
73. O0606menne 3HaHuM 10 Teme « HemeTanmbl 1 UX COeANHEHUS»
74. Merasmst: nosoxenue B [IC, cTpoeHne aToMOB, 00111e CIIOCOOBI MOTyYCHUSI
75. 2. Du3nyYecKre CBOMCTBA METAJUIOB. XMMUYECKUE CBOMCTBA METAJIJIOB: B3aMMOJIEHCTBUE C IPOCTHIMU BELLECTBAMU
76. |3. XuMHYeCKHe CBOIMCTBA METAJUIOB: B3aUMOCHCTBHE cO clI0XHBIMH BerecTBamu (JI17) (uHCTpyKTax o Th)
7. |4 O6as xapakreprucTuka d-sneMenToB. OCOGEHHOCTH CTPOCHHS AaTOMOB M CBOMCTB COCAMHEHHUIM
78. 5. XpoM: cTpoeHHe aToMa, HaX0XKIEHHE B IPUPOJIE, OTyYeHHEe, CBOUCTBA, TPUMEHEHNE
79. 6. OKHCIUTENbHO-BOCCTAHOBUTEBHbIE CBOMCTBA COEAMHEHNH XpoMa
80. |7. Mapranel: cTpoeHHe aToMa, HaX0XK/EHHE B MPUPO/IE, OTy4eHHE, CBOMCTBA, MIPUMEHEHHE
81 8. Oxcuast u ruapokcuasl Mapraama (II), (IV), (VII). OkucnurensHO-BOCCTaHOBUTEIILHEIE CBOWCTBA COSANHEHHI

mapranna (JI18) (uncrpykrax no Th)




82. 9. XKeneso: cTrpoeHue aToMa, HAXOXKJICHHUE B IPUPOJIE, TTOTy4EeHHE, CBOHCTBA, IPHMEHEHHE
83. [10. CoennHeHHs jKere3a: OKCHIbI, THAPOKCUABI, COJH M KOMITIEKCHBIE COSTMHCHUS
84. [11. Menp U €€ COeTUHEHHUS
85. |12. Cepebpo u ero coenunenus (J119) (macrpykrax no TH)
86. |13. OG1iast XapaKTEepUCTHKA 3JIEMEHTOB MOArPYIIbI IMHKA. [{uHK 1 ero coequnenus (J120) (unctpykrax no Th)
87. |14. PryTh 1 ee coenuHeHus
88. |15. IIPNe9. Unentuduxanus HEOPraHMIECKUX COSAUHEHNH (MHCTPpYKTax 1o Th)
89. [16. O06001IeHne 3HaHUH 110 TeMe «BelecTBa 1 UX CBOHCTBa»
90. [17. Kountpoabnas padora Ne2mo teme «BemecTBa 1 ux CBOHCTBa»
91. IIpon3BOACTBO CEPHOI KUCIOTHI
92. 2. Pacuer BbIX0/1a TPOIYKTa PEaKLIUK
93. 3. [IpousBoacTBO amMmmMuaka
94. 4. [IpompInuIeHHOE MOTY4YEHHE YyTyHa
95. /5. [TpoMBINUIeHHOE MTOTYYSHUE CTAIN
96. |6. Hay4Hble OpHHIMITBI XUMHYECKOTO TIPOM3BOICTBA
97. |1. O06o0menye 3HaHUH 110 TeMe «XUMUS U XUMHYECKast TEXHOJIOTHSD»
98. 3HaveHue U coctaB aTMocdepsl. OCHOBHBIE 3arPSA3HUTENN M HCTOUYHHUKH 3arPS3HEHUS aTMOC(EPHI
99. 2. Oxpana rugpochepst
100. 3. Oxpana mo4BbI
101. @4 Hrorosasi KOHTpoOJILHAsE padoTa
102 5 Htorosslit ypox
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