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PabGouasi nporpamma yriiy0JIeHHOI0 U3y4eHHUs MpeaMeTa « XuMHUs»

denepanbHbIN rOCYJapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT
peaycMaTpuBaeT M3y4YeHUE Kypca XUMHUHU B cpefaHed (MOJIHOM) IIKoJie Kak
COCTAaBHOM 4acTH MpeaIMeTHON 00nacTi « EcTecTBeHHOHAay4YHbIE TTPEIMEThD.

CornacHo o00pa3oBaTeIbHOMY CTaHIApTy TJaBHbIE IIEJIH CPEAHETO
o011iero oOpa3oBaHus:

o dbopMupOBaHUE LEIOCTHOTO MPEACTABICHUSI O MUPE, OCHOBAaHHOTO
Ha IPHOOPETCHHBIX 3HAHUSAX, YMEHHSIX U CITOCO0aX NESITeIbHOCTH;

o OpUOOpPETEHUE ONbITa Pa3HOOOPA3HON AEATENBHOCTH, OIBITA
MTO3HAHUS U CAMOIIO3HAHUS,

o NOATOTOBKA K  OCYIIECTBJICHHMIO  OCO3HAHHOTO  BBHIOOpA
WHIUBUyaIbHON 00pa30BaTeIbHOM WM MPOPECCUOHAIBHON TPACKTOPHUHU.

OcobeHHOCTH cojiepKaHus YriayOJIGHHOTO OOYYEHUs] XMMUU B CpeIHEn
(monmHOM) MmKONEe OOYyCNOBIEHBI CHEUU(PUKON XUMHM Kak HayKd U
MOCTABJICHHBIMU LeAMUA. (OCHOBHOM COAEP>KATEIBbHOW 3aJadyel XUMHH
ABJISIFOTCS] U3yUYEHUE COCTAaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT
CTPOCHMS, IOJYYEHHE BEHIECTB C 3aJaHHBIMH CBOMCTBAMM, HCCIEIOBAHUE
3aKOHOMEPHOCTEN XMMHUYECKUX PEAKIUN W IIyT€W YIPaBICHHUS WUMH B LENAX
MOJIyYeHUS HY>KHBIX OOIIIECTBY BEIIECTB, MATEPHAJIOB, SHEPTUU.

B pe3yabrare u3yuyeHusi y4eOHOro mpeamera «XHMHS» HA yYPOBHe
cpeaHero oduero o0pa3oBaHus:

BrinyckHMK HA 0230BOM YPOBHE HAYUMTCH:

— packpbiBaTh Ha TMpUMepax pojb XUMHUU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpa W B NPAKTUYECKOU IEATEIBHOCTU
YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha MPUMEpPax B3aUMOCBSI3b MEXKIYy XUMHUEH U
JPYTUMH €CTECTBEHHBIMU HAYKaMU;

— packpbiBaTh Ha TMpUMEpax TOJIOKEHUS TEOPUU XUMUUYECKOTO
ctpoenust A.M. bytneposa;

— noHumaTth  (usmveckuid  cMmbicn  llepuoguyeckoro  3akoHa
JI.U. MengeneeBa M Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB M OOpa30BaHHBIX WMH BEIIECTB OT 3JIEKTPOHHOTO
CTPOCHHSI aTOMOB;

— OOBSCHATHh NMPUYMHBI MHOTOOOpas3us BEIISCTB HAa OCHOBE OOIIMX
MIPEICTABICHUI 00 UX COCTaBE M CTPOCHUM;

— IIPUMEHSATH IpaBuiia CUCTEMATUYECKOU MEKTYHAPOIHOM
HOMEHKJIATyphl KaK CpEJCTBa Pa3IN4CHHs] W HICHTU(HUKAIMK BEIIECTB MO UX
COCTaBY U CTPOCHHIO;

— COCTaBIISAITH ~ MOJICKYJIIpHBIE U CTPYKTYpHble  (DOopMyJibl
OpraHUYECKUX BEIIECTB KaK HOcuUTeNed MHGOpMallMM O CTPOCHUHU BEIIECTBA,
€ro CBOMCTBAx M NPUHAJIEKHOCTH K OIIPEACIEHHOMY KJIacCy COCIMHEHUM;

— XapaKkTeprU30BaTh OPraHUYECKUE BEIIECTBA 0 COCTABY, CTPOEHUIO
Y CBOMCTBAM, yCTaHABIIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3U MEK]ly TaHHBIMU
XapaKTepUCTUKAMH BELIECTBA;



— OPUBOJUTh TPUMEPHl XUMUYECKUX PEAKIMM, pPaCKPBIBAIOIINX
XapaKTEpHbIE CBOWCTBA THUMUYHBIX IPEICTaBUTENIEd KJIACCOB OpPraHUYECKUX
BEIECTB C LEJIbI0 X UICHTU(PUKAIUN U 00BICHEHHS 00JIaCTH IPUMEHEHUS,

— MPOTHO3UPOBATh BO3MOKHOCThH MPOTEKAHUS XUMHUYECKUX PEeaKlui
Ha OCHOBE 3HAHUM O TUIAX XMMHUYECKOM CBSI3M B MOJICKYJIaX PEarcHTOB U UX
PEaKIMOHHON CIIOCOOHOCTH;

— WCIIOJB30BaTh 3HAHUA O COCTaBE, CTPOCHUM M XUMHUYECKHUX
CBOMCTBax BELIECTB [JIsi 0E€30MIaCHOIO MPUMEHEHHS B MPAKTHYECKOU
JEATEIIbHOCTH;

— MPUBOJUTH MPUMEPHl MPAKTHUYECKOTO HCMOJb30BAHUSI MPOTYKTOB
nepepadoTKi HepTH U MPUPOTHOTO Ta3a, BHICOKOMOJEKYISPHBIX COCTHMHCHHIMA
(MOJMMATUIIEHA, CHHTETUYECKOT O Kay4yyKa, alleTaTHOrO BOJIOKHA);

— MPOBOJAUTEL OMbBITHI MO PACMO3HABAHUIO OPraHUYECKUX BEIICCTR:
TIIMIEPUHA, YKCYCHOW KHCIIOTBI, HEMPEAEIbHBIX >KUPOB, TIIFOKO3bI, Kpaxmaina,
OEJIKOB — B COCTaBE MUIIEBBIX MPOYKTOB U KOCMETUYECKUX CPEJICTB;

— BIAJCTh TNpaBWIAMH M TpUeMaMH Oe30MacHOW paboThl ¢
XUMHUYECKUMU BEIIECTBAMU U JTaOOPATOPHBIM 000pPYA0BaHUEM;

— YCTAaHABJIMBATh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM pEaklIHH H
CMEIICHUS XUMUYECKOTO PaBHOBECHS OT pa3lUYHBIX (PAKTOPOB C IEJIBIO
OMpeIeSICHUs] ONTUMAIBHBIX YCIOBUM MPOTEKAHUS XUMUUECKUX MPOIIECCOB;

— MPUBOJUTh MPUMEPHI THUIPOJIU3A COJEH B MOBCEIHEBHOM >KU3HU
YEJI0BEKa;

— MPUBOJUTH MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
B MIPUPOJIC, MPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEEITSIHHOCTH OPraHU3MOB;

— MPUBOJIUTHh TPUMEPHl XUMHUUECKHUX PEAKIUMA, PaCKPBIBAIOIINX
o0lIMe XMMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB — METANIOB U HEMETAIIIOB;

— MPOBOJUTH PACUYEThl HA HAXOXJECHUE MOJEKYISIPHOU (HOpMYIIbI
YIJIEBOJIOPO/IA 110 MPOAYKTaM CrOpPaHUs U IO €ro OTHOCUTEIbHON MJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/IAIIUX B €70 COCTAaB;

— BIIQJICTh MpaBujIaMyd 0€30MacHOTO OOpalieHus ¢  CIKHUMH,
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEJCTBAMHU OBITOBON XUMHH;

— OCYHIIECTBJISATh MOUCK XWMUYECKOW HH(OpPMAIMK IO Ha3BaHUSIM,
uaeHTU(PUKATOpaM, CTPYKTYPHBIM (OpMYyJiaM BEIIECTB;

— KPUTHUYECKH OIEHUBAaTh W HWHTEPIPETUPOBATH XHUMHUYECKYIO
uH(pOpMAIUIO, COEPKAILYIOCS B COOOUIEHUSX CPECTB MacCOBOI MHGOpMALIHH,
pecypcax MHTepHeTa, HAy4YHO-TIONMYJSPHBIX CTaThsIX C TOYKH 3PECHUS
€CTEeCTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJSIX BBIABJICHUS OIIMOOYHBIX
CYXXJIeHUH U (hOpMUPOBaHUSI COOCTBEHHOUN MTO3UIINH;

— MPEACTaBIATh MYTH PEIICHUS TJIOOATBHBIX MPOOJIEM, CTOSIIUX
nepes] 4eIOBEUYECTBOM: SKOJOTHMUYECKUX, IHEPreTHUYECKUX, CHIPbEBBIX, U POJIb
XUMUU B PEIICHUH dTUX MPOOIIEM.

BeinyckHuk Ha 0230BOM YPOBHE IOJYYHT BO3MOKHOCTh HAYYUTHCH:

— WUIIOCTPUPOBAaTh Ha [PUMEpPaX CTAHOBJICHHE M  HBOJIIOLUIO
OpraHMYEeCKOM XMMHM KaK HAyKd Ha pa3IMYHbIX HCTOPHUYECKHX JTamax ee
pa3BUTHS;



— WCIIOJIB30BaTh METOAbl HAyYHOTO TO3HAHMS TPHU BBINOJHEHUH
MPOEKTOB W Y4YeOHO-UCCIEAOBATENIbCKUX 3aJad MO0 HW3YYEHUIO CBOICTB,
CIIOCOOOB MOJYUYEHHUS U PACTIO3HABAHUS OPIAHUYECKUX BEIIIECTB;

— OOBSACHATH MPUPOAY M CIOCOOBI 00pa30BAHMSI XUMHUYECKON CBS3U:
KOBAJICHTHOM (MOJISIPHOM, HEMOJISIPHOM ), MOHHOM, METAJUIMYECKOM, BOIOPOTHON
— C LEJIBIO ONPENIENICHNS] XUMUYECKON aKTUBHOCTH BEIIECTB;

— YCTAHABIIMBATh  IEHETUYECKYK)  CBS3b  MEXAY  KJaccamu
OpPTraHMYECKUX BEIIECTB JJII OOOCHOBAaHWS MPUHIIUIUATHLHOU BO3MOXXHOCTH
MOJyYEHUS OPTaHUYECKUX COCMHEHUH 3aIJaHHOTO COCTaBa U CTPOECHUS;

- yCTaHABJIMBATh B3aMMOCBS3U MEXAy (akraMu © TEOpHEH,
MPUYUHON M CIICJICTBUEM IIPH aHAIIM3€ MPOOJIEMHBIX CUTyalluii 1 000CHOBAaHUH
MIPUHUMAEMBIX PEIICHUN HA OCHOBE XUMHUYECKUX 3HAHUM.

BprInycKHMK HA yIri1y0JJeHHOM YPOBHE HAYYHUTCH:

— packpbeiBaTh Ha TMpUMepax pojb XUMUU B (QOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPAa M B MPAKTUYECKON JEATEIbHOCTU
YEJI0BEKA, B3aUMOCBSI3b MEXKY XUMHUEH U JPYTUMH €CTECTBEHHBIMU HAYKAMH;

— WUIIOCTPUPOBAaTh HA TMPUMEPAX CTAHOBIECHHUE U  3BOJIIOLUIO
OpraHWYECKON XMMHUHU KAaK HayKHl Ha pPa3JIM4YHbIX HCTOPUYECKHX OTamax ee
pa3BUTHS;

— YCTaHABJIMBATh MIPUUMHHO-CJICACTBEHHBIC CBSI3U MEXK]Iy CTPOCHUEM
aTOMOB XHMMUYECKHUX DJEMEHTOB W TMEPUOJUYECKUM HM3MEHEHHUEM CBOMCTB
XUMHUUYECKUX DJIEMEHTOB U UX COCIUHEHUN B COOTBETCTBUU C IOJIOKEHHEM
XUMHUUYECKUX IJIEMEHTOB B MEPUOJUUYECKON CUCTEME;

— aHaJM3UPOBaTh COCTaB, CTPOCHHE U CBOMCTBA BEIIECTB, MPUMEHSS
MOJIO)KEHUSI OCHOBHBIX XHMHMUYECKUX TEOPUN: XUMHUYECKOTO CTPOEHUS
opraHuueckux coeauHenuii A.M. byTtiepoBa, CTpoeHUs aroMa, XUMHUYECKOU
CBSI3U, JIEKTPOJIUTUYECKON AUCCOMALINY KUCIOT U OCHOBAHUI; yCTaHABINBATh
MPUYUHHO-CJIEACTBEHHBIEC CBSI3M MEXY CBOKWCTBAMHU BEIIECTBA U €r0 COCTABOM
U CTPOCHUEM;

— IIPUMEHSATH IpaBuiia CHUCTEMAaTUYECKOU MEKTYHAPOIHOU
HOMEHKJIATyphl KaK CpEeJCTBA PAa3IMYCHUS U UJICHTU(UKAIMU BEIIECTB MO UX
COCTaBY U CTPOCHHUIO;

— COCTaBJISAITH ~ MOJICKYJIIpHBIE U CTPYKTYpHble  (DopMyJibl
HEOPTaHUYECKUX M OPraHMYECKHX BEIIECTB KaK HOCHUTENIEW HH(pOpMaIuu o
CTPOCHHUH BEIIECTBA, €ro CBOMCTBaX W MPUHAIJICKHOCTU K OMPEACICHHOMY
KJIACCY COCIUHEHUM;

— OOBSICHATH MPUPOJY U CIOCOOBI 00pa30BaHUsI XUMHUYECKOU CBS3HU:
KOBAJICHTHOU (MOJISIPHOM, HEMOJISIPHOM ), MOHHOM, METAJUIMYECKOM, BOJIOPOTHOM
— C LEJIBIO OTNPEIENICHUS] XUMUYECKOM aKTUBHOCTH BEIIECTB;

— XapakTepu30BaTh (PU3WYECKHWE CBOWCTBA HEOPTaHUYECKUX W
OpPTraHUYECKUX BEIECTB W YCTAHABJIMBATH 3aBUCUMOCTH (PU3NYECKUX CBOWCTB
BEILIECTB OT TUMA KPUCTAJUIMYECKON PEIIETKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHUM XUMHUYECKUX
CBOMCTB MPOCTHIX BELIECTB, BOJOPOJHBIX COEAUHEHUM, BBICHIUX OKCHIOB U
TUAPOKCUIOB;



— OPUBOJUTh TPUMEPHl XUMUYECKUX PEAKIMM, pPaCKPBIBAIOIINX
XapaKTEpHbIE XMMUYECKUE CBOMCTBA HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB
M3YYEHHBIX KJIACCOB C LIENBI0O MX HUIACHTU(GUKAIMU U OOBSICHEHUS 00JacTu
PUMEHEHUS;

— ONPENENSTh MEXaHU3M pEaKIMh B 3aBUCUMOCTH OT YCIOBUHU
NPOBEICHUS] PEAKIUMU U  TMPOTHO3UPOBATH  BO3MOXKHOCTH  IMPOTEKAHUSA
XUMHYECKHX PEaKIUii Ha OCHOBE THUIA XUMHUYECKOW CBSI3M W aKTHUBHOCTHU
peareHToB;

— yCTaHABIMBAaTh  3aBUCUMOCTb  PEAKIIMOHHOW  CHOCOOHOCTH
OpPraHUYECKUX COCAMHEHHH OT XapakTepa B3aMMHOIO BIUSHUS aTOMOB B
MOJIEKYJIaxX C LETBI0 MPOTHO3UPOBAHUS MPOTYKTOB PEAKIINU;

— yCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEaKIuh U
CMEIIIEHUsI XUMHUYECKOTO PaBHOBECHS OT PAa3NMMYHBIX (DAKTOPOB C IIENBIO
OIpEIENECHHUS ONTUMAIBHBIX YCIOBUI NMPOTEKaHUSI XUMHUYECKUX MTPOLIECCOB;

— yCTaHaBIMBaTh  TE€HETUYECKYIO  CBSI3b  MEXIY  KJlaccamu
HEOPraHWYECKUX M OPraHUYECKUX BEILECTB AJI1 000CHOBAHUS NPUHLUIIUATBHON
BO3MOXXHOCTH TOJYYEHHs] HEOPraHWYECKMX U OpPraHUYeCKUX COCIUHEHHI
3aJJaHHOTO COCTaBa U CTPOEHUS;

— N0JI0MpaTh peareHThl, YCIOBUS U ONPEAENATh NPOAYKThl PEeaKIuil,
MO3BOJIAIONIMX PEaqn30BaTh JAOOPATOpPHBIE W TMPOMBIIUICHHBIE CIIOCOOBI
MOJTyYEHUS BAKHEHIIINX HEOPTaHUIECKIX U OPTAaHUIECKUX BEIECTB;

— ONpENENsATh  XapakTep Cpenbl B pe3ylbTaTe  THAPOIU3a
HEOPraHWYECKUX M OPTaHWYECKUX BEIIECTB U MPUBOAUTH MPUMEPHI TUIPOIH3A
BEIICCTB B TOBCETHEBHOW JKM3HM YENOBEKa, OHOJOTHYECKUX OOMEHHBIX
mporeccax U MPOMBIIUICHHOCTH;

— MPUBOJUTH MPUMEPHI OKUCINUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA
B IIPUPOJIE, MPOU3BOACTBEHHBIX MPOLIECCaX U )KU3HEAEATEIbHOCTH OPTaHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAaHUE HEOPraHUUECKUX U
OpPraHUYECKUX BEIIECTB M UX PEAKLHUH B MPOMBIIIJICHHOCTH U OBITY;

— BBIMOJHATh XUMHUYECKUH OKCIIEPUMEHT [0 pPAclO3HABAHUIO M
MOJIyYEHUIO HEOPTaHWYECKUX U OPraHUYeCKUX BEIIECTB, OTHOCSIIUXCS K
pa3IMyYHBIM KJaccaM COEJUHEHMM, B COOTBETCTBUU C MpaBWJIAMU U MpUEMaMHu
Oe3omacHOi pabOThl € XUMHUYECKMMM BEUIECTBAMU M  JIaDOPATOPHBIM
o0opy10BaHUEM;

— MPOBOJNTH PacyeThl HA OCHOBE XUMHUYECKHX (POPMYIT U YpaBHEHHIM
peakiuii: HaXOXKACHUE MOJEKYIIPHOU (OPMYIIbI OPraHUYECKOTO BEIIECTBA 1O
€ro TUIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIINX B €T0 COCTaB, WU TI0
OPOAYKTaM CrOpaHUWs; pacdyeTbl MaccOoBOM JONMM (Macchl) XHUMHUYECKOTO
COCIMHEHHUS B CMECH; pacueTbl Macchl (0ObeMa, KOJIMYECTBAa BEIECTBA)
IPOAYKTOB PEaKLMH, €CJIM OJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH);
pacueTsl MacCOBOM WM OOBEMHOW JOJMM BBIXOJAA MPOAYKTa PEaKIHH OT
TEOPETUYECKH BO3MOKHOTO; pacueThl TEIJIOBOro 3(ddexTa peakiuu; pacyeTbl
OOBEMHBIX OTHOLICHHM Ta30B MPH XUMHUYECKHX PEAKIUAX; PacCUYeThl MacCChI
(oObeMa, KOJIMYECTBa BEIIECTBA) MPOAYKTa PEAKIMU, €CJIU OJIHO U3 BEIIECTB
JJaHO B BHJIE PACTBOpA C ONPEAECICHHOW MACCOBOM JOJIEM PaCTBOPEHHOIO
BEILIECTBA;



— UCIOJb30BaTh METO/bl HAyYHOTO I[IO3HAHUS: aHajlIu3, CHUHTES,
MOJIEJIMPOBAHUE XMMHMUYECKHUX IPOLIECCOB U SIBICHUN — NPU PEUIEHUH Yy4EOHO-
UCCIIEIOBATENbCKUX 3a7ad 110 H3YYEHHMIO CBOMCTB, CIOCOOOB IOJYYEHUS U
pacro3HaBaHMsI OPraHUYECKUX BEIIECTB;

— BJaJE€Th NpaBWJIaMu O€30IIaCHOrO OOpalleHHUs C  EAKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH ObITOBON XUMUU;

— OCYIIECTBISATh MOMCK XMMHUYECKOM HH(pOpMAIMU 1O Ha3BaHHIM,
uAeHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KPUTUYECKA OIEHUBAaTh U  HUHTEPIPETUPOBATH XUMHYECKYIO
uH(GOPMAIINIO, COJIEPIKALTYIOCS B COOOIIEHHUSIX CPEICTB MAacCOBOM MH(pOpMaIInH,
pecypcax VHTepHeTa, Hay4HO-TIOMYJSPHBIX CTaThAX C TOYKH 3pEHHS
€CTECTBCHHO-HAYYHOM KOPPEKTHOCTH B IENSAX BBIIBICHUS OLIMOOYHBIX
CyXJIeHUH U (hOpMUPOBaHUSI COOCTBEHHOUN MO3UIINH;

— yCTaHaBIMBaTh B3aMMOCBA3M MEXIy (akTtaMu U TEOpHUEH,
OPUYUHON U CIEACTBUEM IIPHU aHAIMU3€ MPOOJIEMHBIX CUTyalluid 1 000CHOBAaHUU
IIPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHUMU;

— OPEJCTaBISITh IMyTH pPEIIeHUs TI00aJbHBIX MPOOJIEM, CTOSIIUX
IIepeJ YEIOBEUECTBOM, U IEPCIIEKTUBHBIX HAIIPABICHUM Pa3BUTHS XUMHYECKUX
TE€XHOJIOTH, B TOM YUCJIE TEXHOJOTUI COBPEMEHHBIX MATEPUAJIOB C Pa3JINYHOU
(YHKIHMOHAJIBHOCTBIO, BO30OHOBIISIEMBIX MCTOYHUKOB CBIPbS, MEpPEpadOTKUA U
YTHJIA3a1UU TPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB.

BoinyckHMK Ha yriy0JeHHOM YpOBHe TMOJYYHUT BO3MOKHOCTh
HAYYHUThCS:

— bopMyIMpOBaTh I€Jb HWCCICAOBAHMS, BBIIBUTATh W TIPOBEPSATH
HKCIIEPUMEHTATILHO THIOTE3bl O XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa M CTPOCHUS, MX CIIOCOOHOCTH BCTyMHaTh B XHUMHYECKHE PEAKIUHU, O
XapaKTepe U MPOAYKTaX PA3THUUHBIX XUMUYECKUX PEAKIU;

— CaMOCTOATENIbHO  IUIAHUPOBaTh M TMPOBOJAWTH  XUMHUYECKUE
HKCIIEPUMEHTHI C COOJIIOZICHUEM TMpaBUil 0€30MacHON pabdOTHl ¢ BEIIECTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

— WHTEPIPETUPOBATh JIAHHBIE O COCTaBE€ M CTPOCHHH BEIIECTB,
MIOJTYYCHHBIC C TIOMOIIBI0O COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;

— OIMCHIBATh COCTOSTHUE JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXaHWYECKUX TPEJICTABIICHUH O CTPOSCHUU aToMa Il OOBSICHCHHS
PE3YNIbTATOB CIEKTPAIHHOTO aHATHM3a BEIIECTB;

— XapaKTepU30BaTh POJb a30TOCOACPKAIIUX TETEPOIMKIMUECKUX
COCIMHCHUH M HYKJICMHOBBIX KHCIIOT KaK BaKHEHIITMX OMOJIOTHYECKH aKTUBHBIX
BEIIECTB;

— MPOTHO3UPOBATh  BO3MOXKHOCTh  NMPOTEKAHHS  OKUCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX  pEaKIUil, JeKalMX B OCHOBE MPHUPOAHBIX M
MIPOU3BOICTBEHHBIX TIPOIIECCOB.

IIpeaMeTHBIMH Ppe3yJbTATAMM U3YYCHHS XHMHH Ha YIIIyOJIEHHOM
YpOBHE Ha CTYIEHU CpeHero (MOJHOT0) 00111ero o0pa3oBaHus SBISIOTCS:



1) 3HaHWe (TIOHMMaHWE) XapaKTePHBIX MPHU3HAKOB BaKHEHIINUX
XAMHYECKUX TIOHATHUN: BEIIECTBO, XUMHUYECKHUH JJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHTEILHBIC aTOMHBIE M MOJICKYJIIPHBIC MAacChl, HOH, H30TOIBI, XUMHUIECKAsI
CBsI3b (KOBAJCHTHAs TOJSApHAas W HEMOJISApHAs, WOHHAs, MeTaTuJecKas,
BOJIOPOJHAS), SIEKTPOOTPHUIIATEIILHOCTD, AJJIOTPOIHUS, BAJICHTHOCTh, CTENEHBb
OKHCIICHHUSI, MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA 00BeM, BElIeCTBa HOHHOTO,
MOJICKYJIIPHOTO ¥ HEMOJICKYJSIPHOTO CTPOCHUS, PACTBOPHI, SJCKTPOJIUTHI H
HEAJICKTPOJUTHI, JICKTPOJMTHYECKAS TUCCOIUAIUS, TUAPOIN3, OKHCIUTEIh H
BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, OJJIEKTPOJIU3, CKOPOCTh
XUMUYECKON PEaKIny, KaTalu3aTophl M KaTaiau3, OOpaTUMOCTh XHMHYECKHUX
peakinii, XMMHIECKOe PaBHOBECHE, CMEIICHUE PaBHOBECHS, TEIIOBOU 3 (dEeKT
peakinuu, YIJIEPOJHBIH  CKeleT, (yHKIMOHANbHAS TpYIIa, HW30MEPHUs
(cTpykTypHasT ® TIPOCTPAHCTBEHHas) W TOMOJIOTHS, OCHOBHBIC THIIBI
(coemuHeHUs, pPAa3NOKEHUS, 3aMEIeHUs, OOMEHa), BHUAbl (TUIPUPOBAHUS U
JNETUIPUPOBAHUS, TUApaTallikd W JIeTHWApATaldd, MOJUMEpU3aluu |
JIENOJIMMEPHU3AIINK, TOIUKOHACHCAIIMM W W30MEpU3aliH, KaTAIUTHYECKHE U
HEKATAJIMTUYECKUE, TOMOTE€HHbIE W TeTEePOreHHbIE) U  Pa3HOBUIHOCTH
(pepmeHTaTHBHBIC, TOPEHUS, dTepUPUKAIINN, KPEKUHTa, pUPOPMUHTA) peaKIIui
B HEOPraHWYECKOW U OpPraHWYECKONW XHMHH, TOJUMEPHI, OHOJIOTUYECKU
aKTUBHBIC COCTMHCHIS;

2) BBISIBJICHHE B3aHMOCBS3H XHUMHYCCKMX TNOHITHHIIS OOBICHCHHS
COCTaBa, CTPOCHUSI, CBOMCTB OT/ICJIbHBIX XUMUYECKUX OOBEKTOB U SIBJICHUI;
3) MPUMEHECHUE OCHOBHBIX MOJIOKCHUN XUMHUYECKUX TEOPUHU: TEOPUHU

CTPOEHHSI aToMa M XUMHYECKOM CBs3W, llepuomumueckoro 3akoHa U
[Tepronnyueckoil cucrembl xumMuueckux 3neMmeHToB J[. M. Menneneesa, teopun
AIEKTPOJUTUYECKON JUCCOLUAIMU, TPOTOHHOW TEOPUHM, TEOPUH CTPOCHUS
OPTaHUYECKUX COCIUHEHHH, 3aKOHOMEPHOCTEH XMMHUYECKON KMHETHUKU — IS
aHaJIM3a COCTaBa, CTPOEHHMS W CBOWCTB BEIIECTB M IMPOTCKAHUS XHUMHUYECKUX
peakiuii; 4) ymeHHe KiaacCU(PHUIIMpOBaTh HEOPraHUYECKHUE W OPTraHUYCCKHE
BEIECCTBA MO PA3JIMYHBIM OCHOBAHMUSIM;

5) YCTAaHOBJIEHHE B3aMMOCBSI3€M MEXAY COCTAaBOM, CTPOCHHEM,
CBOMCTBaMH, NPAKTUYECKUM IPUMEHCHUEM M TMOJYYCHUEM BAXKHEUIIUX
BEIIIECTB;

6) 3HAHME OCHOB XHMHYECKOM HOMEHKIATYpbl (TpUBUAIBHOW U
MEXKIyHApPOJHOW) M YMEHHE Ha3BaTh HEOPraHWYECKHE U OpraHUYeCcKue
coelMHeHus 1o Gopmyse 1 Ha00OpOT;

7 ONPEAECICHNUE: BAJICHTHOCTH, CTENEHU OKUCICHUS XUMHUYECKHUX
3JIEMEHTOB, 3apsI0B HOHOB; BUJIOB XUMUUYECKUX CBS3EH B COCIMHEHUSX U TUIIOB
KPUCTAJUTMYECKUX PEUIETOK; MPOCTPAHCTBEHHOTO CTPOCHUS MOJICKYJ; THUIa
TUJIPOJIM3a W XapakTepa Cpellbl BOJHBIX PACTBOPOB COJICH; OKHCIUTENS |
BOCCTAHOBHTENA; OKHUCJIEHUSI U BOCCTAHOBJICHUSI; TPUHAJJIC)KHOCTHA BEIIECTB K
pPa3JIWYHBIM  KJIaCCaM  HEOPTraHWYECKUX ¢  OPraHUYECKUX COECIUHEHHM;
TOMOJIOTOB ¥ U30MEPOB; TUIIOB, BUJOB M PA3HOBUIHOCTEN XUMUYECKAX PEAKIINI
B HEOPraHWYECKOU ¥ OPraHUYECKOW XUMHUH;

8) YMEHUE XapaKTepU30BaTh: S-, P- U d-DIEMEHTHI TIO UX TOJIOKECHHIO
B [lepuoanueckoit cucteme J[. 1. MenneneeBa; o01iue XuMHUIECKHE CBONCTBA
MPOCTHIX BEIIECTB — METANIOB U HEMETAIOB, XHMHUYECKHE CBOMCTBA



OCHOBHBIX KJIACCOB HEOPTaHMYECKUX W OPraHMYECKUX COCIMHEHUN B IIJIaHE
00I1IeT0, 0COOEHHOTO U €IMHUYHOTIO;

9) 0OBSICHEHHE: 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB M HX
COCIMHECHUM OT MoJIoKeHus1 dsyieMeHTa B Ilepmommueckon cucreme [, U.
MeHnneneeBa; TOPUPOJLI  XUMHYECKOW  CBSI3M  (MOHHOW, KOBAJICHTHOM,
METAJJTHYECKOM, BOJOPOIHON); 3aBUCUMOCTH CBOWCTB HEOPTaHUYECKUX H
OpPraHMYECKUX BEHIECTB OT MX COCTAaBA M CTPOEHHUS; CYIIHOCTH H3YYECHHBIX
BUJOB XWMHUYECKUX PEAKUUN: 3JIEKTPOJUTUYECKON IJUCCOLMALAN, HOHHOIO
0OMEHa, OKHCIIUTEIHLHO-BOCCTAHOBHUTEIBHBIX;, BIUSHUS Pa3INIHBIX (PAKTOpOB
Ha CKOPOCTh XHUMHUYECKON PEAKIMHA U HA CMEIIECHUE XUMUYECKOTO PAaBHOBECHS,
MEXAHU3MOB NPOTEKAHUS PEAKIIMN MEXKAY OPTaHUYECKUMH U HEOPTaHUYECKUMHU
BEIICCTBAMU;

10)  yMEHHE: COCTaBJISITh YpPaBHEHHUS OKHMCJIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIMA C TMOMOIIBID METOJla JJECKTPOHHOIo OalaHca;
MPOBOJAUTL PACUYEThl MO XUMHUYECKUM (OpMYyJIaM M YpPaBHEHHUSM; IPOBOJIUTH
XUMHUYECKUH OSKCIEPUMEHT (J1abopaTOpHbIE M TMPAKTUYECKHE pPadOThl) C
cobmoieHueM TpeOOBaHUH K MpaBuiIaM TEXHUKH 0€30MacHOCTH Mpu paboTe B
XUMHUYECKOM KaOuHeTe (J1abopaTopun).

COIEPXXAHUE KYPCA

VYri1yOsiIeHHBIN YPOBEHb.

10 —11 xmaccer

Kypc deTko penutcss Ha JIBE€ 4acTU COOTBETCTBEHHO rojaM OOYyYEHUS:
oprannueckyro xumuro (10 ki1acc) u 001y XUMHUIO

(11 wmacc).

B nepgoit yactu kypca 10 kimacca, mocie BBEIEHUS OCHOBHBIX MOHSTHH
OpraHUYECKON XMMUU U MOBTOPEHHUS IJIIEKTPOHHOTO CTPOEHHUSI aToMa yrieponaa
(pazmen «BBenmeHue»), paccMaTpuBaeTCs CTPOCHHE U KiaccuPUKanus
OpTraHUYECKUX COCIMHEHUM, TEOPETUYECKYI0 OCHOBY KOTOPOH COCTaBIISIET
COBPEMEHHAsI TEOpUS XHUMHUYECKOTO CTPOEHHUS C HEKOTOPBIMH 3JIEMEHTaMU
AJIEKTPOHHOM TEOPUU U CTEPECOXUMHHU. JIOTMUECKUM MPOAOIKEHUEM BENYILIEU
UJed O B3aMMOCBS3U BEIIECTB (COCTaB—CTPOECHUE—CBOWCTBA) SIBISIETCS TeMa
«XUMHYECKHE PEaKIMi B OPraHUYECKON XUMUN», KOTOpask 3HAKOMUT YUYalUXCs
¢ Kiaccudukaluend peakiui U JaeT MpeACTaBICHUEe O HEKOTOPhIX MEXaHU3MaxX
ux npotrekaHus. l[lolydeHHbIE B TMEpPBBIX TEMax TEOPETUYECKUE 3HAHUS
yYaluxcsl 3aTeM 3aKpeIuisIloTCsl M pa3BUBAIOTCS Ha OoratoM (HakTUYECKOM
Martepuajie  XMMHUM  KJIacCOB  OPraHMYECKUX  COCJAMHEHUN,  KOTOpPBIC
paccMaTpuBalOTCs B MOPSAIKE YCIOKHEHUS OT 00Jiee MPOCThIX (YIJIeBOI0POI0B)
10 Hanbosee CIOXKHBIX (OmomomumepoB). Takoe MOCTpoeHUE Kypca MO3BOJISIET
YCUJIUTh JEAYKTUBHBIN NOIXO0/] K U3YUYEHHUIO OPTaHUYECKON XUMUMU.

Benymas naes xkypca xumuu 11 kinacca — €IMHCTBO HEOPTaHUYECKOUN U
OpPTraHMYECKOW XMMHUU Ha OCHOBE OOIIHOCTH TIOHSTHM, 3aKOHOB W TEOpHUH, a
Tak)ke OOIUX MOAXOAOB K KIACCH(UKAIMKA OPTAaHUYECKUX U HEOPTAaHUICCKUX
BEILIECTB Y 3aKOHOMEPHOCTSAM MPOTEKAHUSI XUMUYECKUX PEAKIIUI MEXAY HUMH.
Takoe mocTpoeHue Kypca OO0IIel XMMHHM TO3BOJISIET MOJBECTH Yy4yalluXcs K
MMOHMMAHUIO MAaTE€pPUaJIbHOCTH M II03HABAEMOCTH €IWHOrO MHpa BEIIECTB,



NPUYUH €r0 KPaco4YHOro MHOTrooOpasusi, BceoOlei cBs3u siBieHuil. B cBoro
ouepe/ib, A3TO JAeT BO3MOXKHOCTh YYaIllUMCSI HE TOJIBKO JIydllle YCBOUTH
XUMHUYECKOE COJIepKaHUE, HO U MOHATh POJb U MECTO XMMHUH B CUCTEME HAYK O
npUpoe.

Takoe mocCTpoeHHME Kypca XUMHUHU IIO3BOJSIET B TOJHOM  Mepe
UCIIOJIb30BaTh B OOYUYEHUH OTIEPAIIMM MBIIUICHUS: aHAJIU3 U CUHTE3, CPAaBHEHHE
U aHAJIOTHIO, CUCTEMATHU3AINIO 1 0000IIeHNE.

B copepxxanuum Kypca, paBHO Kak M B IPUMEPHOM TEMaTHYECKOM
MJIAaHUPOBAHWH, MAaTepUaJ, MPeTHA3HAYCHHBIN ISl Y€ THIPEXYacoOBOTO OOyUCHHS,
BBIJICJICH KYPCHUBOM.

OPTAHUYECKAS XNUMUA. 10 kaace

Beenenmne. IIpeamer opranmyeckoil xumuu. OCOOEHHOCTH CTPOCHHS U
CBOMCTB OPTaHUYECKUX COCAUHEHNN. 3HAYEHUE U POJIb OPTaHUYECKOW XUMUU B
CUCTEME E€CTECTBEHHBIX HAyK M B JKU3HU oOmiecTBa. KpaTkuii ouepk ucropuu
pa3BUTHS OPraHUYECKOW XUMHH.

[Ipennochuiku CO3/1aHUSI TEOPUHU CTPOCHHUS: TEOPUS PAAUKAIOB U TEOPHUS
TUMOB, paboTel A. Kekyne, 3. @panknanaa u A. M. BytnepoBa, cbe3s Bpaueit u
ectectBoucnbiTarene B r. [lIneliepe. OCHOBHBIE MOJOKEHUS TEOPUU CTPOECHUS
opraHnueckux coeauHeHnii A. M. bBytiepoBa. XHWMHYECKOE CTPOECHHE H
CBOMCTBa OpraHMYecKux BelmiecTB. M3oMmepuss Ha mnpumepe H- OyTaHa Hu
n300yTaHa.

DOnekTpoHHOE 00JaKo U OpOUTaANIb, X (POPMBI: S- U p-. DIEKTPOHHBIE U
ANEKTpOHHO-Tpaduueckue ¢GOpMyJibl aToMa Yrjiepoja B HOPMadbHOM W
BO30YXKJIEHHOM cOCTOsiHUsIX. KoBajieHTHass XuMHuecKas CBsSI3b U €€
pasHOBUAHOCTH: S- U p-. O6pazoBanue mojiekyn Hp, Cl,, N,, HCI, H,O, NHs,
CH,, C,Hi, C,H,. Bomopomnas cesizb. O6pazosanue moHos NH', u H;O".
CpaBHeHHE OOMEHHOTO M JIOHOPHO-AKIIEITOPHOTO MEXaHU3MOB OOpa30BaHUS
KOBAJICHTHOM CBSI3HU.

[lepBoe BaJEHTHOE COCTOSIHHE — SP -THOPUIAM3AINS — Ha HpUMEpe
MOJIEKYIIBl METaHa M APYTHX alKaHOB. BTOpoe BAaNGHTHOE COCTOSHHE — SP°-
ruOpuan3anuss — Ha TMpPUMEpPe MOJIEKYJIbl JTHICHA. TpeTbe BaJeHTHOE
COCTOSIHUE — SP-TUOpUAM3aIs — Ha TNpUMEpPe MOJEKYJbl alleTUJIeHa.
['eomeTpusi MOJIEKYJl 3THX BEIIECTB M XapaKTEPUCTHUKA BHUJIOB KOBAJICHTHOM
CBsI3U B HUX. Mogens ['mmiecnu i oObICHEHUS B3aUMHOIO OTTaJIKWBAHUS
TUOPUIHBIX OpOUTAlCH M UX PACMOJIOKEHUS B MPOCTPAHCTBE C MHUHUMYMOM
SHEPIUHu.

JemoncTpanun. Kosekuuss opraHMyecKMX BEUIECTB, MaTepUaNIOB U
m3aenmut u3 Hux. Mogenu monekyn CH, u CH30H; C,H,, C,Hy u CgHg; H-
OyraHa W u3o0yraHa. BzaumojnelcTBUEe HATpusi C 3TAHOJIOM U OTCYTCTBUE
B3aMMOJICUCTBUS C AUAITHIOBBIM ddupom. Komekius moaumMepoB, MPUPOTHBIX
U CHUHTETHYECKMX KAayyyKOB, JIEKAPCTBEHHBIX IIpenapaToB, KpacUTENEil.
[IapoctepskHeBbie ¥ 00BbeMHBIE Momenu Mmosekyn H,, Cly, Np, H,O, CHL.
[MTapoctepkueBpie U oObemMubie Mmomenu CH4, C2H4, C2H2 . Mogens
OTTAJIKUBAHUSI THOPUHBIX OpOWTAaJIe, BBHITIOJIHEHHAS] C TIOMOIIBI0 BO3AYITHBIX
11apOB.



Crtpoenue u kinaccupuKalms OpraHUYECKUX COCTMHEHUM

Knaccudukanus opraHuueckux COE€IMHEHUN MO CTPOCHUIO YTIEPOIHOTO
CKeJeTa:  aluKIWyeckue  (ajKaHbl, alKeHbl, AJKWUHBI,  aJKaJIUCHBI),
KapOoUMKINYeckue (IUKIOATKaHBl W apeHbl) M TeTEepPOLMKINYECKUE.
Knaccudukanus opraHu4ecKux COeIUHEHUN MO (YHKIMOHAIBHBIM TPYIIIaAM:
CHUPTHI, (DEHOJIBI, IPOCTHIC (PUPHI, ATbIECTHABI, KETOHBI, KAPOOHOBBIE KUCIIOTHI,
CJIOKHBIE YPUPHI.

TpuBnanpHble Ha3BaHUs BemlecTB. HoOMeHKIaTypa paunudOHAIbHAs U
NIOITAK (IUPAC). Ilpunuumnel o0pa3oBaHHMs Ha3BaHUN OPraHMYECKUX
coenuHennii 1no MIOITAK: 3amemieHusi, poJOHAYaIbHOW  CTPYKTYPBHI,
CTapIIMHCTBA XapaKTEPUCTUUECKUX TPYIIIL.

CTpyKkTypHast U30MEpHUsl U €€ BUABL: U30MEPUS «YTJIEPOJHOTO CKEJIETAy,
U30MEpUsl TMOJOXKEHHUsSI (KpaTHOM CBsI3M M (PYHKIMOHAJIBHON TPYIIIbI),
MEeXKiaccoBass u3oMmepusa. [IpocTpaHcTBeHHass HW30MEpUs H €€ BUIBL
reoMeTpuyecKkass M ONTHYecKas. buomornueckoe 3HAYEHUE ONTHYECKOU
nzomepuu. OTpakeHue OCOOEHHOCTEM CTPOECHUS MOJEKYJ I'€OMETPUUYECKUX U
ONTHYECKUX N30MEPOB B UX HA3BAHMSIX.

JemoncTpanuu. OOpa3ipl NpeACTaBUTENECH  pa3lIMYHBIX  KJIACCOB
OpPraHUYECKUX COEAMHEHHUH U IIApOCTEP)KHEBbIE WM OOBEMHBIE MOJAEIU HUX
Mosiekysl. TaOmuubl «Ha3BaHue ankaHOB W aJKWJBHBIX 3aMECTUTENECH» H
«OCHOBHBIE KJIACCHI OPTAHUYECKUX COCAUHEHHI». MoJenn MOJIEKyJ H30MEPOB
pa3HbIX BUIOB U30MEPUHU.

JlabopaTopHbie onbIThl. 3roToBiienne moaene MOJIEKYJ BEIIECTB —
IIPEACTABUTENIEN PA3IMYHBIX KJIACCOB OPraHUYECKUX COCTNHEHUI.

Peakiun opranndeckux COeIMHEHHI

[TonsiTie 0 peakuusx 3aMelleHud. [ alloreHnpoBaHNE aJIKAHOB U APEHOB,
LIEJIOYHOW TUAPOIIN3 TATOT€HAJIKAHOB.

ITonsTue 0 peakuax IIPUCOECAUHEHHUS. I'mppuposanue,
TMIPOTAJIOTEHUPOBAHUE, TaJION€HUPOBAaHHWE. Peakunu noauMepu3aldd M|
MIOJINKOHICHCALINH.

[TonsiTve 0 peakMsIX OTHICIUICHUS (3IMMHHUPOBaHUs). JleruipupoBanue
ankaHoB. Jlermzapatanuss cnvprToB. [lermapoxjiopHpoBaHME Ha IPHUMEPE
rajiorecHajJkaHoB. [IoHSATME O KpEKMHre ajKkaHoB U JIENOJIMMEPHU3ALNH
MTOJIMMEPOB.

Peakunu nzomepusannmu.

['oMomuTHUEeCKMT W TETEPOIUTHUYECKHMU  pa3pblB  KOBAJIEHTHOM
XUMHUYECKOM CBs3M; OOpa3oBaHME KOBAJIGHTHOM CBSI3M MO  JIOHOPHO-
aKienTopHoMy MexaHusmy. IloHatue o Hykiaeodpune u  daekTpoduie.
Knaccudukanusa peakuuii mo TUIMYy peardpyromux 4actull (Hykjieo(HuibHbIE U
ANIEKTPOPMIIbHBIE) M TPUHLUIY H3MEHEHHs COCTaBa MOJEKyJbl. B3anMuoe
BJIUSHAE aTOMOB B MOJIEKYJIaX OpPraHUYECKUX BeUIECTB. MHAYKTUBHBIN H
Me3oMepHbIi 3 dekTol. [IpaBuno MapkoBHUKOBA.

Pacuernble 3amxayu. BeruuciieHuMe BbIXOJAa NPOAYKTAa PEAKIUUA OT
TEOpPETUUECKH BO3MOkHOro. KoMOnHMpoBaHHbBIE 3a1a4H.

JemoncTpanmun. B3peiB cmecn Merana c xjopoMm. (OOecrBeuynBaHUE
OpOMHOI BOABI 3TUIIEHOM U arleTuiieHoM. [lonyyenue enondopmanbaeruaHon
CMOJIBI U moJiuMepa. JlenonuMepusanus noaudTuieHa. [lonyyenue stunena u3



staHona. Kpekunr kepocuHa. B3peIB rpemydero rasza. l'opeHue MeraHa WiH
NpomnaH-0yTaHOBOM cMecH (M3 ra30BOM 3aXHUrajiku). B3pblB cMecu MeTaHa WM
pornaH-0yTaHOBOM CMECH ¢ KHCJIOPOJAOM (BO3yXOM).

YTi1eBO0pOabI

[Tonsitue 00 yraeBogopoaax

A 1k a H . ['OMonornueckuit psia u o6mas opmyna aakanos. CTpoeHue
MOJIEKYJIBl ME€TaHa M JApyrux ajkaHoB. M3oMepus aikaHoB. Pu3HYeECKHE
CBOMCTBa aJIKaHOB. AJIKaHbl B ipupoAe. [IpoMbluieHHbIE CITOCOOBI MOTYYEHUS:
KPEKUHT aJKaHOB, (pakiHMoHHas mneperonka HedTu. JlabopaTopHbIe CIIOCOOBI
MOJIYYCHHUSI ~ QJKAaHOB: CHHTE3 Biopma, 1ekapOOKCHIMPOBAHHWE  COJICH
KapOOHOBBIX KHCIIOT, THUAPOIM3 KapOuja amtoMuHuA. Peakuuy 3amerieHus.
["'opeHue ankaHoOB B pa3IMYHBIX YCIOBUSAX. TepMUUECKOE Pa3I0KEHHUE AIKAHOB.
N3omepuzanmst ankaHoB. I[IpuMeHeHne ankaHoB. MexaHW3M  peakuuu
PaAUKaIbHOTO 3aMELIEHUs, €ro cTaaud. IIpakTnyeckoe UCIoap30BaHUE 3HAHUMI
0 MexaHu3Me (CBOOOAHOPAAMKAILHOM) peakiuii B TpaBWIaX TEXHUKU
0€3011acHOCTH B OBITY U Ha IPOU3BOJCTBE.

A 1K e H bl. 'oMoniornyeckuit paa u obmas popmyna aakeHoB. CTpoeHHe
MOJIEKYJIbl 3THJIEHA W JIPYTHX ajJKeHOB. M30Mepusi alKeHOB: CTPYKTypHas H
npocTpaHcTBeHHas. Homenknarypa u  (usuMueckue CBOWCTBAa  aJKEHOB.
[lomyyeHne STUICHOBBIX YIJIEBOJAOPOIOB W3 aAJKAaHOB, TaJOre€HAJIKaHOB,
cnuptoB. [lomsipusamnus p-cBsi3u B MOJIEKYJIaX AJIKEHOB Ha MpUMEpPE IMPOIEHa.
[Touarue 006 uHaykTUBHOM (+I) 3(ddexTe Ha NpuUMepe MOJIEKYJbl MPOICHA.
Peaknuu  npucoenuHeHuss  (TaJIOTEHUPOBAHHME,  THUJIPOTajiOr€HUPOBAaHUE,
rujapaTtanus, TuapupoBanue). Peakiimym oKucIeHus U MOJIMMEpPU3aluu alKeHOB.
[IpuMeHEHNE anKEeHOB Ha OCHOBE MX CBOMCTB. MeEXaHU3M pEaKUuH
ANEKTPO(PHUIBHOTO MPUCOEIUHEHUS K anKkeHaM. OKHCIIEHHE aJIKEHOB B «MSATKHUX)
U <OGKECTKHX» YCIIOBHSIX.

A 1k u H b1. 'oMonornueckuii psan ankuHoB. O6mmas Gopmyna. CtpoeHue
MOJIEKYJIbl alleTUJICHAa W APYruX ajkuHoB. M3omepus anknHoB. HoMeHknaTypa
alETWICHOBBIX  YIJIEBOZOPOAOB. llosydeHne  alKWMHOB: METaHOBBIM U
KapOuJIHBIH ~ crocoObl.  Du3Myeckue  CBOWCTBA  aJlKWHOB.  Peakumm
MPUCOEANHEHUS: TAJION€HUPOBAHUE, TUIPOTATIOr€HUPOBAaHUE, TUApaTanus
(peakust KyuepoBa), rugpupoBanue. Tpumepuszanus aleTuiieHa B OEH30IL
Oxucnenue anku- HOB. (OcoOble CBOHCTBAa TEPMHUHAIBHBIX  AJIKMHOB.
IIprumeHeHune aaKuHOB.

A nkanaue H bl Obmas gopmyna ankaaueHoB. CTpoeHHEe MOJEKYI.
N3omMepuss 1 HOMEHKIIaTypa ankagueHoB. dusnueckue cBoycTBa. B3anmHoe
pacmoyioKEHUE p-CBsi3ed B MOJIEKyJlaX ajKaJueHOB: KyMYJIMPOBAHHOE,
COMpPSDKEHHOE, M30iMpoBaHHOE. (OCOOEHHOCTHM  CTPOCHUS  COMPSKEHHBIX
aJIKaJIMeHOB, UX TOJIydyeHHEe. AHAJIOrvMs B XMMHYECKUX CBOMCTBAaxX allKEHOB U
ankaaueHoB. [lommmepusanusa ankagueHoB. HaTypanbHbIW M CHHTETUYECKHM
Kayuykd. Bynkanuzamus kayuyka. Pesuna. Paborer C. B. JleGenesa.
Oco0eHHOCTH peakluii MPHUCOSAMHEHHUS K alKaJueHaM C CONpPSDKEHHBIMH P-
CBA3SIMU.

Il m x 1o anxk aH bl. [oMonorndeckuii psg u obmas dopmyna
nukinoankanoB. Hampsbkenue nukna B CzHg, C4Hg m CsHyp, xondopmanmm
CgHip. U3omepuss unmkioankaHoB (yIrJIEpOJAHOrO CKelleTa, LHC-, TpaHC-,



MexkiaccoBasi). [lomyuyeHne U XMMUYECKUE CBOMCTBA IIUKIIOATIKAHOB: TOPEHHUE,
paslioKeHue, paJuKalbHOE 3aMelleHue, uzoMepuzanus. OcoOble CBOWCTBa
[UKJIONPOIIaHa, ITUKI00yTaHa.

A p e H bl. beH3on Kak mnpencraBuTenb apeHOB. CTPOEHHE MOJEKYJIBI
oenzona. CompsikeHue p-cBsizedd. M3oMepuss U HOMEHKJIaTypa apeHOB, UX
nosydeHue. ['omornorn Oenszona. BiusiHue OOKOBOW IleMU HA 3JIEKTPOHHYIO
IUIOTHOCTh CONPSDKEHHOTO p-00jlaka B MOJIEKYJIaxX TOMOJIOTOB OeH30ja Ha
IpUMeEpe TOJyoJa. XHMMHUYECKHE CBOMCTBA OeH30y1a. Peakuuu 3aMmelneHus c
ydqacTueM O€H30J1a: TaJlOTeHHMPOBAaHWE, HUTPOBAHHE M  AJKHJIMPOBAHUE.
[Ipumenenue OeH30J1a U €ro rOMOJIOroB. PajrkanbHOE XJIOPUPOBAHUE OEH30IIA.
VYcnoBus TpoOBEACHHS PEaKUUH PaJUuKAIBbHOIO XJOpUPOBaHUS O€H307ja.
Karanmutnueckoe TUJIPUPOBAHUE OeH3ona. Mexanusm peaxKumit
ANEKTPO(PHUIBHOTO 3aMEIEHUS: TAIOT€HUPOBAaHUS U HUTPOBaHUsI O€H30J1a U €ro
roMoiioroB. CpaBHEHHE pPEAKIHUOHHOM CHOCOOHOCTH O€H307a M TOJyosa B
peakumsax 3amemieHusd. OpHeHTHpyroulee IeHCTBHE METWIBHOW TpyNNbl B
peakuMsax 3aMmelleHus ¢ ydactueMm toiyosna. Opuentantsl I u II poma B
peakuusax 3aMellleHus C ydacTueM apeHoB. Peakunm no OOKOBOH uenu
AJIKWJIOEH30J10B.

[IpupoxHBIE HUCTOYHUKHU YTIEBOIOPOIOB.

Hedtp m ee mpombinuieHHas nepepadoTka. DpakiMOHHAs NEPEroHkKa,
TEPMHUYECKUN W KaTaTUTUYECKUM KpeKuHr. [IpuponHbIi ra3, €ro cocraB H
IIpakTU4ecKoe wucnonb3oBanue. Kamennblli yrosb. KokcoBaHme KamMeHHOIO
yras. [Ipoucxoxaenue npupoaHbIX MCTOYHHUKOB YIIJIEBOJAOPOAOB. PudopmuHr,
AIKWIMPOBAHWE W apoMaTH3alus He(PTENnpOayKTOB. DKOJOTUYECKHE aCIEKThI
100bI4M, epepaboTKHU U UCTIONb30BAaHUS MOJIE3HBIX UCKOMAEMBbIX.

Pacyernble 3amaum. HaxoxxaeHue — MoJsieKyJsipHOM — QopMyIibl
OpPraHUYECKOT0 COEIUWHEHUs 1o Macce (00beMy) MPOAYKTOB CrOpaHHUs.
Haxoxnaenue MosekynsipHod (opMyInibl BelIecTBa MO €ro OTHOCHUTEIHHOM
IUIOTHOCTH M MacCOBOM J10JIE€ 3JIEMEHTOB B COCIMHEHHUSIX.

KomOuHMpOBaHHBIC 33/1a4H.

Jemoncrpanuu. [losyyeHne Merana u3 auerara HaTpus U THAPOKCHIIA
HaTpusa. Mojenu MoJeKys alkaHOB — LIapOCTEepKHEBbIE U 00beMHbIE. [ 'opeHne
MEeTaHa, NpoInaH-OyTaHOBOM cMecH, mapaduHa B YCJIOBUSX M30bITKA W
HeJlocTaTKa Kuciopoaa. B3peiB cMecu MetaHa ¢ Bo3ayxoM. OTHOIIEHHE METaHa,
nponaH-OyTaHOBOW cMmecH, OeH3uHa, mapaduHa K OpOMHON BOJIE U PACTBOPY
nepMaHraHara kamus. B3pelB cMecm MeTaHa M XJIOpa, HMHULMHPYEMBIi
ocsenienreM. Boccranosnenue oxcuaa meau (1) mapadunom.

[lapocTepkHEBbIE W OOBEMHBIE MOJEIU MOJEKYIT CTPYKTYPHBIX U
MPOCTPAHCTBEHHBIX U30MEPOB aJKEHOB. OOBEMHBIE MOJEIN MOJIEKYJ aJIKEHOB.
[Tomyuenue sTeHa u3 s3taHosna. OOecUBEYMBAHUE OSTEHOM OpPOMHOW BOJBI.
OOecuBeunBaHuE 3TEHOM pacTBOpa NepMaHraHara Kanusi. [ 'openue 3TeHa.

[Tomy4yenue anerunena u3 kapouaa Kaiabius. BzaumoelicTBue areTuieHa
c OpomHOI BoaoW. B3ammonelcTBUe aleTWiIeHa C PacTBOPOM IE€pPMaHIaHATA
kanuda. ['openue aneruneHa. B3zaumoneicTBrue aneTHIeHa ¢ pacTBOPOM COJIH
MeJU WK cepeopa.

Mopenu (mapocTepkHeBble M OOBEMHBIE) MOJIEKYJ alKaIUuEHOB C
pa3IMYHBIM B3aMMHBIM PAaCIIOJIOKEHHEM p-cBs3eil. [lenonumepusanus kayyyka.



Mopenu (mapocTep>KHeBble U 00bEMHBIE) MOJIEKYJ IKAAUEHOB C Pa3IMYHBIM
B3aMMHBIM  pACHOJIOKEHHEM  p-cBaA3ed. Koarynsuuss MJIE€YHOTO  cOKa
Kay4yKOHOCOB (MOJIOYasi, OJlyBaHYMKOB WM PUKYyCa).

[ITapocTep’HEBbIE MOJEAM MOJIEKYJ LHUKJIOAIKAHOB U  AJKEHOB.
OTHoIlIeHHE NUKIJIOTeKCaHa K pacTBOPY NEpMaHTaHaTa Kajaus 1 OpOMHOMU BOJIE.

[IlapoctepkHeBble U OOBEMHBIE MOJEIM MOJEKYy1 O€H305la U €ro
roMoJIoroB. Pa3jeneHue ¢ mOMOIIBIO JIETUTENbHOW BOPOHKM CMECU OEH30J1—
BoJa. PacTBopeHue B O€H30ii€ pa3aMYHBIX OPraHUYECKUX M HEOPTraHUYECKUX
(HampuMep, cephl) BEMIECTB. DKCTPArupOBaHUE KpacUTENed U IPYTUX BEIIECTB
(manpumep, woma) OEH30J0M W3 BOAHBIX pPACTBOPOB. [opeHme OeH30Ia.
OtHomienne OeH30a K OpoM- HOW BOJE M PAcTBOPY II€pMaHraHara Kalus.
[Tomyuenne HUTPOOEH30A.

Komnekmus «IIpupognpie HCTOYHHMKM  yrieBOAOpoAOB». (CpaBHEHHE
IPOLECCOB TOpeHUs HePTH U MpUpoaHoro rasza. OO6pa3oBaHue HePTAHOM
IUICHKA Ha TMOBEpXHOCTH BOJbl. KaranuTudeckuil KpekuHT mnapaduna.
PactBopenue mnapadguna B OCH3WHE U HCHApPEHHUE PACTBOPUTEINS U3 CMECH.
[InaBnenue mapaduHa M €ro OTHOIIEHHE K Boje (pacTBOpEHHE, CpPaBHEHHE
IUIOTHOCTEH, cMauuBaHue). Pa3neneHue cmecu OEH3MH—BOAA C MOMOUIBIO
JEUTEIbHON BOPOHKHU.

JlaboparopHbie onbIThl. M3roroBieHue napapuHUpPOBAHHOW Oymaru,
UCIIBITAHUE €€ CBOWMCTB — OTHOILEHHE K Boje U xkupaM. O6Hapyxenue H,0,
caxu, CO, B TmpoayKTax TOpeHUs CBeYd. M3rOTOBIEHHE MOJENEH
rajioreHasikaHoB.  OOHapyXeHue  HeNpeaebHbIX COCIMHEHUNH B
HepTenponykrax. O3HakomJieHHME ¢  oOOpa3liaMu MO  JTWICHA W
noyidnponuieHa. Pacro3HaBanue o0pa3loB alKaHOB M aikeHOB. OOHapyKeHue
BOJAbI, CAXU W YIJIEKUCIOr0 Tra3a B MPOAYKTaX TOPEHHs YIJIEBOJIOPOJIOB.
N3roroBiieHrE MOJIENIeH AIKHHOB U UX U30MEPOB. O3HAKOMIIEHHUE C KOJUIEKIIUEH
«Kayuyk u pesuna». O3HakomiieHHE C (U3HMUECKUMHU CBOWMCTBaMH OCH30JIA.
N3roToBieHre U UCMONB30BaHUE MPOCTEHIIETO Mpubopa st XxpoMarorpadum.
Pacno3naBanue oprannueckux BeniecTB. OrnpeaeneHne KaueCcTBEHHOIO COCTaBa
napaduHa win OeHzona. [lomyueHue alneTusieHa M €ro OKHCJICHHE PAacTBOPOM
KMnO, niu 6poMHO# BOIOH.

Kucnopoaconep:xamme coeuHeHU

Cnoup ol CocraB u kinaccudukanus cnuptoB. M3omepus crnuptos
(MONOXKEeHUEe TUIPOKCUIIBHBIX TPYII, MEXKKIIACCOBasl, YIJIEPOJHOIO CKEJIETa).
OuU3UYECKUEe CBOMCTBA CIHUPTOB, UX MOJydeHHE. MexMmoneKysipHas
BOAOPOJHAs CBSi3b. OCOOEHHOCTU 3JEKTPOHHOIO CTPOCHHUSI MOJIEKYJ CIUPTOB.
XUMHUYECKHE CBOWCTBA CIUPTOB, OOYCJOBJICHHbIE HAJIMYMEM B MOJIEKYJaxX
TUAPOKCUIIBHBIX TpyHON: 00pa3oBaHUE aJKOTOJIATOB, B3aUMOJECHCTBUE C
raJjlor€HOBOJOPOAMU, MEKMOJIEKYJIISIpHas u BHYTPUMOJIEKYJISIpHAs
JeruapaTanus, dSTepuduKaiusi, OKHCICHHEe | JETHAPUPOBAHUE CIHUPTOB.
Oco0eHHOCTH CBOWCTB MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CIIUPTHI. Baxuneiime MpEJCTABUTEIIH CIIUPTOB.
@OHU3MOJOrNYECcKOe JEeHCTBHME METaHoJa M JOTaHOoja. AJKOTIOJIW3M, €TI0
nocneactsus. [Ipodunakrrka ankoronusma.

® e H o 1 bl. PeHON, ero (QuU3MUECKHE CBOKMCTBA M TOJIyUEHUE.
Xumuueckue cBoiicTBa (eHona kak (GyHKUUS ero crtpoeHus. KucnorHeie



CBOMCTBa. B3auMHOE BIMSHHE aTOMOB U TPYIII B MOJEKYJIaX OPraHUYECKHX
BelecTB Ha npumepe (enona. [lonmukonaeHcanus dpenona ¢ GopmanbaeTuIoM.
KauectBennass peakuust Ha d¢enon. Ilpumenenune ¢enona. Kiaccudukanus
¢denonoB.  CpaBHEHHME  KHUCJIOTHBIX  CBOMCTB  BEILECTB,  COJEpM AIINX
TUAPOKCUIIBHYIO TPYIIY: BOJIbI, OJIHO- U MHOT'OATOMHBIX CHHUPTOB, (PeHoma.
OnexTpoduibHOEe  3amenieHMe B OeH30i1bHOM  kouiblie.  [IpuMeHeHue
POU3BOJHBIX (PEHOJIA.

Aapsnaneruas uKeTOo H bl CTpoeHuEe MOJIEKYJ albAETUIOB U
KETOHOB, WX H30Mepusi U HOMeHkiIatypa. (OcCOOEHHOCTH  CTpOEHUSs
KapOOHWIbHOM rpymmbel. @Dusudeckue CBOICTBa (opmanmpieruga M €ro
romMoJioroB. OTAeNbHBIE NPEICTABUTENN ANbJAECTUIOB U KETOHOB. XHWMHUYECKHE
CBOMCTBA aJIbJIETUAOB, OOYCJIOBIICHHbIE HAIMYUEM B MOJIEKYJIE KapOOHUIBHOM
TPYIIIbI aTOMOB (TUAPUPOBAHUE, OKUCICHHE aMMHAYHBIMU PAaCTBOPAMH OKCHJA
cepedpa u ruapokcuaa meau (II)). KauecTBeHHble peakuuu Ha anbJIerHIbl.
Peakiuss monukoHneHcanuu (Gopmanbaeruga ¢ peromom. OcoOeHHOCTH
CTPOEHMSI 1 XUMUYECKUX CBOMCTB KeTOHOB. HykiieopunbHOE npucoeuHeHne K
KapOOHWIBHBIM  coenuHeHusM.  [lpucoenuHenne  1maHoBojopojga U
ruzpocyibpura Hatpus. CrnocoObl moigyuyeHus. B3auMHoe BiMsIHME aTOMOB B
MoJieKyJ1ax. ['ajlorenupoBanye anbAeruoB U KETOHOB 110 HOHHOMY MEXaHU3MY
Ha cBeTy. KauecTBeHHast peakuys Ha METUIIKETOHBI.

KapO6oHoBB €K HCIIOTBblL. CTpoeHHE MOJIEKYT KAPOOHOBBIX KUCIIOT
U KapOokcuipHOW rpynnbl. Kiaccudukanus u HOMEHKIAaTypa KapOOHOBBIX
KUCIIOT. PuU3NUecKre CBOMCTBA KAapOOHOBBIX KHCIOT M HMX 3aBHCHUMOCTH OT
cTpoeHuss Mosekys. CrocoObl nonyyeHusi. KapOoHOBbIE KHCIOTHI B MPUPOJIE.
buonorudeckast posiab KapOOHOBBIX KUCTOT. OOIIME CBONCTBA HEOPTAaHUYECKUX U
OpraHUYECKUX KHUCJIOT (B3aUMOJIECHCTBUE C METAJJIaMH, OKCHIAMH METAJUIOB,
OCHOBAHMSIMH, COJSIMHM). BiMsHHME yIriIieBOJOPOAHOrO paauKaia Ha CHILY
KapOOHOBOW KHCIIOTHI. Peakuus stepuduxanuu, ycioBUsS €€ IPOBEICHUS.
XUMUYECKUE CBOMCTBA HEIpPENETbHBIX KapOOHOBBIX KHUCIOT, OOYCIIOBJIEHHbIE
HaJIMYUEM P-CBA3M B MoOJieKysie. Peakuuu 31eKTpOQMIBHOIO 3aMELEHHsS C
ydacTueM OCH30MHON KUCIIOTHI.

CnoxHblend d up bl. CtpoeHue cinoxsasix 3pupoB. M3omepus
CJIIOKHBIX 2(PupoB (YyriepoaHOro ckejleTra M MexXkiaaccoBas). HomeHknaTypa
CIOXHBIX AhupoB. OOPaTUMOCTh PEAKIIUU ITePUPUKALINHU, THAPOIU3 CIOKHBIX
sa¢upoB. PaBHOBecue peakiuu 3TepudUKauu — THUIPOJU3a; (PaKTOpPHI,
BIUSIOIINE Ha Hero. PellleHuWe pacyeTHhIX 3a7ady Ha ONpeJeieHUE BBIXOAA
NpoayKTa peakiuu (B %) OT TEOpPETHYECKH BO3MOXKHOTO, YCTaHOBJICHHE
(GbopMyJIbl ¥ CTPOCHHUSI BEIIECTBA MO MPOJAYKTaM €ro CrOpaHust (MU TUIPOJIN3A).

XK u p b1. 2Kupbl Kak ciaoxHbIe 3(DUPHI TIULIEPUHA U KAPOOHOBBIX KUCIOT.
CoctaB u ctpoenue xupoB. HoMmeHknatypa u kiaccupukanus xupos. Macna.
Kupet B mpuponme. buonormyeckue Qynkmum sxupoB. CBOWCTBa >KHUPOB.
OwmbLIeHHe XUPOB, MoJyuyeHUue Mblia. OOBSICHEHHE MOIOIIUX CBOWMCTB MbLja.
['uapupoBanue >xuakux xupoB. Maprapun. Ilonstue o CMC. OObsicHeHHe
Morotux cBoicTB Mbuta 1 CMC (B cpaBHEHUN).

PacuerHble 3a1aun. BeuncieHnst 1o TEPMOXUMHYECKUM YPAaBHEHUSIM.

Hemoncrpanun. @dusznyeckue CBOWMCTBAa 3TaHOJA, MpoMaHoyia-1 u
oyranomna-1. [llapocTep:kHeBbIe MOIEIN MOJIEKYJ U30MEPOB C MOJEKYISIPHBIMU



dbopmynamu C3HgO u C4H300. KonuuecTBeHHOE BBITECHEHHE BOJOpOJa U3
cnupta HatpueM. CpaBHEHHME peakUUid TOPEHHUs] STUIIOBOTO M MPOIUIIOBOIO
cnupToB. CpaBHEHHE CKOPOCTEW B3aMMOJCHCTBUSL HATPUS C OTAHOJIOM,
nponaHoiom-2, riuiepuHoM. [lomydenne mnpoctoro »sdupa. Ilomydenue
cioxHOro 3¢upa. [lonyyenue aTeHa U3 ITaHONA.

PactBopuMocTh (¢eHola B BOJe MNpuU OOBIYHOW W TOBBIIICHHON
TeMriepatype. BeitecHenne dheHona u3 ¢GeHoyisaTa HaTpUusl YrOJIbHOW KHUCIOTOM.
Peakuus ¢enona c¢ xmopuaom oxenesa (III). Peakums ¢enoma c
dbopMaTbIETUIOM.

[ITapocTepxkHEBbIE MOACIM MOJEKYJ albJIETUI0B M HM30MEPHBIX UM
keToHOB. OkwmclieHHe OeH3alblerujaa Ha BO3Ayxe. Peakmust «cepeOpsHOTro
3epkaiay. OKUCIeHHUEe albIeTu0B ruapokcugom meau (11).

3HaKOMCTBO € (DPU3MYECKUMHU CBOWMCTBAMHU HEKOTOPBIX KapOOHOBBIX
KUCJIOT: MYPaBbUHOM, YKCYCHOM, IIPONMOHOBOM, MACJSIHOM, IIAaBEJICBOM,
JUMOHHOM, OJICMHOBOM, CTeapuHOBOHM, OecH30HHON. Bo3ronka OeH30iHOM
KUCIIOThl. OTHONIIEHUE PAa3IUYHBIX KApOOHOBBIX KUCIOT K Bojie. CpaBHEHHE
KHCJIOTHOCTA CpEAbl BOAHBIX PACTBOPOB MYpPaBBHUHOM M YKCYCHOM KHCIOT
OJIMHAKOBOU MOJIApHOCTH. [loydeHue MpusTHO MaxHYIIEro CIOXKHOTO 3dupa.
OTtHolieHre K OPOMHOM BOJIE U PacTBOPY NEpMaHTaHaTa Kajiusl MpeAebHON U
HemnpeaenbHol kapOoHOBbIX KucHOT. [llapocTtepkHeBbie MOAECIH MOJIEKYI
CIOXKHBIX S(QUPOB U H3OMEPHBIX MM KapOOHOBBIX KHUCJIOT. OTHOIIEHUE
CJIMBOYHOTO, MTOCOJIHEYHOI'O0 M MAIIMHHOTO Maciia K BOJIHBIM pacTBopaM OpoMa
Y TIEpMaHraHara Kajusl.

JlaGopaTtopHbie  onbIThl. PacTBOpeHne  riauuepuHa B BOJE.
BzaumoneiictBue rimunepuna ¢ Cu(OH),. Pextudukamus cmecu Boga—->TaHON
(1—2 cragum). BzaumoseiicTBue GeHoa ¢ pacTBOPOM Ineiaoun. PacnosnaBanue
pacTBOpoB (eHoysITa HATPUs U KapOoHata HaTpusi (6apOOTaKk BBIABIXAEMOTO
BO3JyXa WU JEHCTBUE CHJIBHOM KHCIOTHI). B3aummoperictBue deHoma ¢
OpomHOI Bojoi. Pacmo3HaBaHue BOJHBIX PAcTBOPOB (eHOJIAa W TIUIEpPUHA.
3HaKOMCTBO C (PU3WYECKUMU CBOMCTBAMH OT/AEJBHBIX IPEACTaBUTENCH
anbAETUIOB M KETOHOB: aleTajbJeruia, aleroHa, BOJHOIO pacTBopa
dopmanpreruaa. OKHUCIEHWE 3TaHOJA B JTaHalb. Peakius «cepeOpsHOro
3epkanay. Oxucnenue anpaerugoB rugapokcunoM wMeau (II). Ilomyuenwue
dbenonodopmanbAeruaHOTO MojauMepa. BzaumopeiicTBue pacTBOpa YKCYCHOM
KHUCIIOTBI ¢ MaruueM (uuHkoM), okcuaoM meau (II), ruappoxcuaom sxenesa (111),
pacTBopoM KapOOHaTa HaTpus, pacTBOpPOM cTeapara Kaiuus (MbLIa).
O3HakoMJieHHE ¢ 00pa3laMu CIIOKHBIX 3(PprpoB. OTHOIIEHHUE CIIOKHBIX d(PUPOB
K BOJIC W OpraHMYECKUM BellecTBaM (Hampumep, KpacutensMm). BeiBenenue
YKUPHOTO MATHA C TTIOMOIIIBIO CJIOKHOTO 3upa. PacCTBOPUMOCTE )KUPOB B BOJIC U
OpraHUYECKUX pacTBOpUTENSIX. Pacrio3HaBaHuEe CIMBOYHOTO Maclia U MaprapuHa
C MOMOIIBI0 MOJKHUCIEHHOTrO Teruioro pactBopa KMnQO,. Ilonydenuwe Mbuia.
CpaBHeHHE MOIOIINX CBOMCTB X03sicTBEHHOT0 Mbl1a 1 CMC B 5KeCTKOM BOJIE.

JKcnepuMeHTaIbHbIEe 3aJa4yH. Pacro3HaBaHue pacTBOpPOB alerara
HaTpus, KapOoHaTa HATpus, CWIMKaTa HATPUs © CcTeapara HaTpHs.
PacrosnaBanme 00pa3IoB CIMBOYHOTO Macia W Maprapusa. [lomydenwue
KapOOHOBOM KHUCIIOTHI M3 MbuUIa. [lodmydeHue yKCyCHOW KHCIIOTHI M3 allerara
HaTpUs.



YrneBoabl

MoHo-, nu- 1 noaucaxapuasl. [IpeacraButeny Kaxxa0i rpymnibl.

buonoruueckass posb yrieBonoB. X 3HaueHWE B JKU3HU YEIOBEKA H
oO1ecTna.

MoHocaxapu a sl [moko3a, ee puznueckue cporictBa. CTpoeHue
MOJEKYJIbl. PaBHOBecHMs B pacTBOpPE TJIIOKO3bl. 3aBUCUMOCTh XHMHUYECKHX
CBOWCTB TJIFOKO3bl OT CTPOCHHSI MOJICKYJbl. B3anmonencTBue ¢ TMAPOKCHIOM
meau (II) mpu koMHaTHOM TemmepaType U HarpeBaHUM, STEPUPHUKAIS, PEaKIIU
«cepeOpstHOro  3epKajia», TuApupoBaHue. Peakuun OpOKEHHS TIFOKO3bL:
CIIMPTOBOTO, MOJIOYHOKHMCIIOTO. [Mtoko3a B mnpupoxe. buosornueckas poib
II0KO3bL. [[prMeHeHne rimoKo3bl Ha OCHOBE €€ CBOMCTB. DpyKTO3a KaKk U30Mep
IIOKO3bl. CpaBHEHUE CTPOEHUS MOJIEKYJI U XUMHUYECKUX CBOWCTB TIJIFOKO3bI U
GpykTO3bl. PPYKTO3a B IPUPOJE U €€ OMOJIOTUYECKAS POJIb.

N ucaxapunasl. CrpoeHue aucaxapuaoB. BoccraHaBnuBaromue u
HEBOCCTaHaBNMBarole naucaxapuasl. (Caxaposa, JIaKT03a, MallbTO3a, WX
CTpoeHue u Ouojoruyeckas poiib. ['maponus nucaxapunoB. [IpombliiiuieHHOE
MOJIYYEHHE Caxapo3bl U3 NPUPOJHOTO CHIPbSI.

ITonwucaxapuas. Kpaxman u nemnono3a (CpaBHUTEIbHAS
XapaKTEepUCTUKA: CTPOEHHE, CBOMCTBA, OWOJOTHYEecKas poiib). Duznueckue
CBOICTBa MOJIMCAXapUAOB. XUMHUYECKUE CBOMCTBA MOJMCAaXapuaoB. ['maponus
nosmcaxapunoB. KauecTBeHHas peakuuss Ha Kpaxmai. Ilonucaxapunbl B
npupoze, ux omosiornueckas poib. [Ipumenenue nomucaxapunos. [lonstue o0
HCKYCCTBEHHBIX BOJIOKHAX. B3aumoielicTBHE LEITI0I03bl C HEOPTaHUYECKUMU U
KapOOHOBBIMU KUCJIOTAaMU — 00pa30BaHUE CIIOKHBIX YPUPOB.

Jdemoncrpamun. OOpa3upbl  YrJ€eBOAOB M M3JAEIUNH U3  HUX.
B3aumoneiictBue caxapossl ¢ ruapokcugom meau (II). Ilomyuenuwe caxapara
KaJIbIUS M BBIICJIICHUE Caxapo3bl U3 pacTBopa caxapara Kanblusa. Peakuus
«cepeOpsHOro  3epkania» Uil  T[JIIOKO3bl. B3aumonelcTBUE TIIOKO3BI  C
byKcHHCEpHUCTON KHUCIOTON. OTHOIIIEHUE PACTBOPOB Caxapo3bl U MaJbTO3bI
(makto3pl) Kk Tuapokcuay wMenu (II) mpum HarpeBanum. O3HaKOMIICHHE C
bU3MYEeCKUMHU CBOMCTBAMU IEJUIIONIO3BI M KpaxMaina. HabyxaHue 1emtoao3sl U
KpaxMaiia B Boze. [lonydyeHue HuTpaTa HeuItoa03bl.

JlaGopaTopHbie onbIThbl. O3HaKOMJIEHHE C (PU3MUECKUMM CBONCTBAMU
TJIIOKO3bI (anTeyHasi yrnakoBka, Tabnetku). Bzaumoneiicteue ¢ Cu(OH), mpu
paznuyHOi TemmepaTtype. KuCIOTHBIA THApPOIN3 caxapo3bl. 3HAKOMCTBO C
oOpasnamMu  monucaxapuaoB.  OOHapyXkeHHE  Kpaxmajla ¢  IOMOIIIBIO
KaueCTBEHHOM peaklluu B Mene, xjele, KieTyaTke, Oymare, Kiencrepe, orypre,
MaprapuHe. 3HaKOMCTBO € KOJUIEKIIMEN BOJIOKOH.

JKcnepuMeHTAIbHBIE 3a1auM. Pacrno3HaBaHue pacTBOPOB TJIIOKO3bI U
rnunepuHa. OnpeneneHue HaTMYUA KpaxMaia B Meze, xjaebe, MaprapuHe.

A30TcoiepKaIlne COeTUHECHUS

A M u H b1. CocTaB u cTpoeHue aMuHOB. Knaccudukanus, nzomepus u
HOMEHKJIaTypa aMuHOB. Anudarndyeckue amMmuHbl. AHWINH. [lomydyenne aMuHOB:
AIKWIMPOBAHUE aMMHAaKa, BOCCTAHOBJIEHUE HUTPOCOCIAWHEHHH (peakuus
3unuHa). Pu3NuecKue CBOMCTBA aMHMHOB. XUMHUYECKUE CBOWCTBA AMHUHOB:
B3aMMOJICHCTBUE C BOAOW M KUCIOTaMU. ['OMOJIOrMYECKH psAll apOMaTUYECKUX
aMUHOB. AJIKUJIMPOBAHUE U ALMIMPOBAHUE aMUHOB. B3auMHOE BIIMSIHUE aTOMOB



B MOJIEKYJIaX Ha MpUMEpe aMMHaKa, aTupaTUIECKUX U apOMaTHUYECKUX aMUHOB.
[IppuMeHEeHnE aMHUHOB.

AMUHOKHUCITOTH U0 eak u CocraB U CTPOCHUE MOJIEKYI
aMUHOKUCHOT. 30Mepusi aMMHOKHUCIIOT. J[BOMCTBEHHOCTh KHUC JIOTHO-OCHOBHBIX
CBOMCTB aMHMHOKHUCIOT W €€ NpUYMHBI. B3anMoJelcTBUE aMHUHOKHCIOT C
OCHOBaHMSIMU. B3zanmonelicTBe aMHUHOKHCIOT C KHCIOTaMHu, oOpa3oBaHHUE
CIIOXHBIX A(upoB. OOpa3zoBaHNE BHYTPUMOJICKYISIPHBIX COJICH (OUITOISIPHOTO
noHa). Peakuus MNONMKOHAECHCAIMM AMUHOKUCIOT. CHUHTETHYECKHE BOJIOKHA
(kampoH, 3HAHT W J1p.). buonormyeckas poiab aMHUHOKHUCIOT. [IpuMeHeHue
AMHUHOKHCJIOT.

benku kak npuponanelie OuonosuMmepsl. llenTuaHas rpyrma aToMOB U
nentuaHas cBsa3b. llenmuasl. benku. IlepBuuHasi, BTOpHYHAs M TpPETUYHAA
CTPYKTYpbl O€NKOB. XMMHUYECKHE CBOMCTBA OEJIKOB: TOpEHHUE, JEHATypalus,
TMJIPOJIN3, KauyeCcTBEHHbIE (LBETHbIE) peakuuu. buonornueckue QyHKIUH
OenkoB. 3HaueHue OenkoB. UeTBepTuUUHasl CTPyKTypa OEJIKOB KakK arperamus
OCNKOBBIX M HEOENKOBBIX MoJieKyd. [nobanpHass mpobiieMa OEIKOBOTO
TOJIOJIAHUS U ITyTH €€ PEIIECHUS.

HyxkneunHoBBI €KHCIO Tbl. OOUIMI JIaH CTPOSHUSI HYKJICOTHU/IOB.
[loHsiTHE O NUPUMUAMHOBBIX W IIYPUHOBBIX OCHOBaHMAX. llepBuuHas,
BTOpUYHAsA M TpeTu4Has CTpyKTypbl Mojekyisl JIHK. buonormdeckas poib
JIHK u PHK. I'ennas unxeHepuss u OuorexHosiorus. TpaHcreHHsle (OpMBI
YKABOTHBIX U PACTEHUMU.

JdemoncTpanuun. @usnyeckue CBOMCTBA MeTuilamuHa. [opeHue
METWIaMUHa. B3auMoaencTBre aHWINHA U METWIIAMUHA C BOJOW UM KHCIIOTAMH.
OtHouieHne OeH30j7a M aHWIMHA K OpoMHON Bojae. OkpalllMBaHUE TKaHEH
aHWIMHOBBIMU  KpacuTensiMu. OOHapykeHue (YyHKUHMOHAIBHBIX TpYNI B
MOJIEKYJIaX ~ aMHUHOKHUCJIOT. HeWTpamusauuss  [memo4yd  aMUHOKHUCIIOTOM.
HeliTpanuzaius KUCIOTHl aMUHOKUCIOTON. PacTBOpeHne u ocak/ieHne OENIKOB.
Jenatyparius 6eiIKoB.

KauecTtBennnle peaknuum Ha Oenku. Mopemun Momekynsl JHK u
paznuuabix BuIOB Mojekyn PHK. OOpasnpsl npoaykToB mnuTaHus U3
TpaHCTEHHBIX (OpPM pPACTEHUH U KHUBOTHBIX; JIEKAPCTB M MPENaparos,
W3TOTOBJIEHHBIX C MOMOIIBI TEHHON MHKEHEPUU.

JlaGopaTopHbie onbIThI. 3roToBIEeHHE MAPOCTEPKHEBBIX MOJIEIEN
MOJIEKYJ M30MEpPHBIX AMUHOB. M3rOTOBIEHHE MOJEIEH H30MEPHBIX MOJIEKYII
coctaBa C,H;NO,. PactBopenne OeIkoB B BOAC U MX KOAryJsIus.
OOnapy:xeHue 0eyika B KYpUHOM SIALIE U B MOJIOKE.

buonornueckn akTUBHBIE COETUHEHUS

B urtawmuH b Ilonitue o Burammunax. Ux xnaccubukamus u
ob0o3HaueHue. Hopmbl mnorpebienuss BUTaMHHOB. BopopactBopumbie (Ha
npuMepe ButamMuHa C) U KuUpopacTBOpuMbIe (Ha mpumepe BUTaMUHOB A u D)
BuTamuHbl. [loHsATHE 00 aBUTaMUHO3aX, THUOEP- M TUIIOBUTAMHHO3aX.
[Tpodunaktuka aBuTaMuHo30B. OTIEIbHBIE MPEICTABUTENN BOAOPACTBOPUMBIX
ButamuHOB (C, PP, rpynnel B) u xupopactBopumbix BUTaMUHOB (A, D, E), ux
OHOJOrnyYecKas poJib.

® e pwme H T bl [loHarue o depMeHTax Kak O OHUOIOTHYECKUX
Karanu3aropax OelKOBOW Mpupojbl. 3HAUeHHE B OMOJIOTMM U MPUMEHEHHUE B



npombiniuieHHOCTU. Knaccudukanus ¢epmenTtoB. OcoOOEHHOCTH CTPOCHUS U
CBOMCTB (PEpPMEHTOB: CEJIEKTUBHOCTh U A(PPEKTUBHOCTb. 3aBUCHUMOCTD
akTUBHOCTU (pepmeHTa oT TemrepaTypsl U pH cpenpl. OCOOEHHOCTH CTpOEHUs U
CBOMCTB B CPAaBHEHUM C HEOPTaHUYECKUMH KaTaJIu3aTOPaAMH.

I' o p M o H bl. [lOHATHE O TOpMOHAaX Kak OHMOJOTHYECKHM AKTUBHBIX
BEILIECTBAX, BBIMOJHSIIOMNX SHAOKPUHHYIO PETYJALUI0 KU3ZHEACATEIbHOCTH
opranu3moB.  Krnaccudukamusi  rOpMOHOB:  CTEPOMABI,  MPOU3BOJHBIC
AMUHOKHCIIOT,  TOJUNENTHIHbIE W  O€TKOoBble TOpPMOHBI.  OTHeNbHbIC
IPEICTABUTENI TOPMOHOB: ACTPANOII, TECTOCTEPOH, HHCYJINH, aIpEHAJIHH.

Jle k apcTB a. IloHarne o JekapcTBaxX KaK XMMHOTEPANEBTUYECKUX
npenaparax. ['pymnmbl JiekapcTB: cyiab(aMuibl (CTPENTOLH]), AHTHOMOTHUKU
(meHuIUIMH), acnupuH. be3zonacHele crocoObl NPUMEHEHUS, JIEKAPCTBEHHbBIE
dopmbl. KpaTkue wucTopudeckue CBEACHUS O BO3HUKHOBEHUM W Pa3BUTUU
XUMHUOTepanuu. MexaHu3M JIeMCTBUS HEKOTOPBIX JEKAPCTBEHHBIX MPENapaToB,
CTPOEHHE MOJIEKYJI, IPOTHO3MPOBAHME CBOMCTB Ha OCHOBE aHaIu3a
XUMHUYECKOTO CTPOEHUsA. AHTUOMOTHKH, UX KIACCU(UKALMS IO CTPOCHUIO, THITY
u crnektpy naeicrBus. JlucOakrepmo3. HapkoTuku, HapkoMaHuss u ee
npoduIIakTHKA.

JemoncTpanun. OOpa3ipl BUTAMUHHBIX TpernapatoB. [lonuBUTaAMUHBIL.
Nnmoctpauuu  gororpaduii  KUBOTHBIX € pa3lIUYHBIMU  (OpMaMH
aBuTaMrHO30B. CpaBHeHME ckopoctu pasznoxenus H,O, nox percrBuem
depmenTa (karanasel) U Heopranwueckux karaausatopoB (KI, FeCls, MnO,).
[Inakat wiam KomorpaMma ¢ M300pakKeHHEM CTPYKTYPHBIX OpMyJl 3CTpaauoia,
TECTOCTEpOHA, aJpeHanuHa. BzaumoneiictBue aapenanuna ¢ pactsopoMm FeCls.
benkoBasi mpupoja MHCYJIWHA (LIBETHbIE peakiuu Ha Oenku). [lnakatel wim
KOJIOTPaMMBbI Cc dbopmynamu aMuaa CyJib(paHUTIOBOM KHUCJIOTHI,
TATUAPOQOIUEBON U JTOKHOW AUTHAPODOTUEBON KUCIOT, OCH3MITICHUITAIUINHA,
TeTpaIMKInHa, [e)OTaKCUMa, aCTUPHUHA.

JlabopaTropHubie onbIThbl. OOHapyKeHHE BUTaMHUHA A B PacTUTEIBHOM
Mmacie. O6napyxenue Butamuaa C B s16;104HOM coke. OOHapyKeHHe BUTaMHUHA
D B xentke KypuHOro suna. OEpMEHTATUBHBIM THUIPOIU3 KpaxMmala 0L
JICCTBMEM aMWIa3bl. Pa3inoxeHue NepoKcHuaa BOAOPOJA IOJ JICHCTBUEM
Katayiasbl. JleWCTBUE NErMApOreHa3bl Ha METUJICHOBBIM CUHMU. McmbliTaHue
pacTBOPUMOCTU aJIp€HaJiMHA B BOJE M COJIIHOM Kuciore. OOHapyXeHHe
acnmupvHa B TOTOBOM JIEKapCTBEHHOM (opme (peakuuerl Truapoian3a WiH
IIBETHOM peakiei ¢ cyiabdaTom Oepusius).

XUMHAYECKUN IPAKTUKYM

KauecTBeHHBII aHANM3 OPraHUYECKUX COCAUHEHUW. YTJIEBOIOPOBI.
Crnuptel 1 QpeHobl. Anbaeruabl U KeToHbl. KapOOHOBbIE KHUCIOTHI. YTIEBOIbI.
AMWHBI, aMHHOKHUCIIOTHI, Oenku. MaeHTudukanms opraHndeckux COSTUHEHUH.
HleiictBue (QepMEeHTOB Ha pa3iMyHbIe BELIECTBA. AHAIU3 HEKOTOPBIX
JIEKapCTBEHHBIX NpenapaToB ( aCOUpUHA, TapaneTaMmoa ).

OBIIIAA XUMUA. 11 kaace

Crpoenue atoma

ATOM—ClIOXHas4yacTH L a. ATOM — CJI0XKHasi 4aCTHULIA.
Jloka3aTenbCcTBa CIOKHOCTH CTPOCHHS aroMa: KaTOAHbIE W PEHTTEHOBCKUE



ayud, (GororddexT, paauoakTUBHOCTb. OTKPBITHE JJIEKTPOHA, IMPOTOHA H
HeltpoHa. Mojaenu crpoenus atoma (Tomcona, Pesepdopaa, bopa). Makpomup
1 MUKpomup. KBaHTOBO-MEXaHMYECKHE MPE/ICTABIEHUS O CTPOCHUH aTOMa.

COCTOAHHUEDINEKTPOHOBBATOM €. HyKIIOHBI: IPOTOHBI U
HedTponbl. Hyxmuasl. WM300apel u  u3otonbl. KBaHTOBO-mMexaHWuecKue
MpeACTaBICHUs] O TIpUpojie ekTpoHa. [loHsTHE 00 3IEKTpOHHOM opOUTanu U
NEKTPOHHOM oOjake. KBaHTOBBIE umcia: TaaBHOE, opOUTaNBbHOE (TT0OOYHOE),
MAarHUTHOE W CHUHOBOE. [IpaBuiia 3amoJHEHUsT SHEPreTUYECKUX YPOBHEU H
opburtaneii snektpoHamu. [lpuHumMn wmuHUMyMa sHeprum, 3amper I[laymm,
npaBwio XyHAa, NOpaBwio KIleYKOBCKOro. OJEKTPOHHbIE KOH(UIypaluu
aTOMOB U MOHOB. OCOOCHHOCTH SJICKTPOHHOTO CTPOCHHUSI aTOMOB XpOMa, MEIH,
cepedpa u Jip.

BaneHTHBEBO3MOXKXKHOCTHATOMOBXUMHUYECKHU XD JIE
M € H T O B. BaneHTHble 37€KTpOHBI. BalleHTHbIE BO3MOXXHOCTH aTOMOB
XUMHUYECKUX IJIEMEHTOB, 00YCIIOBJICHHBIC pa3InyHbIMU (hakTopamu. CpaBHEHHE
MOHSATUN «BAJIEHTHOCTB» U «CTEIIEHb OKUCICHUS.

[Tepuonuueckui 3aK0H 151 [Tepuoaguueckascuc
TemMmaxumuuyeckuxdinemeHntToB/ [ M. MenneneeBra wu CTp
oeHue artowma. IIpeanocbuiku OTKPHITHS

[Tepuonuueckoro 3akoHa. OTkpbiTHE 3akoHa. IlepBasi popmynupoBka
[lepnogmueckoro 3akoHa. Ctpykrypa lleprognyecko CHCTEMBI 3JIEMEHTOB.
CoBpeMEHHBIE  TPEACTABICHUS O  XUMHYECKOM  3JeMeHTe.  Bropas
dbopmynupoBka [lepuonuueckoro 3akona. [lepuoauyeckas cuctema U CTpOEHUE
atoMa. @U3NYECKUN CMBICI MOPSAIKOBOIO HOMEpPA 3JIEMEHTa, HOMEPOB TPYIIIIbI
u nepuona. llepuognueckoe W3MEHEHHE CBOWCTB BJIEMEHTOB: pajuyca aToMma,
ANEKTPOOTPULIATENLHOCTH.  [IpuumMHBI ~ W3MEHEHUS  METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IPYINAax U NEPUOJAX, B TOM YUCIIE U B
Oonmpmx U CcBepXO0abuX. OCOOEHHOCTH CTPOSHUS aTOMOB aKTHHOHUIOB MU
naHTaHousioB. Tpetbsi dopmynupoBka [lepuoanueckoro 3akoHa. 3HAYCHHE
ITepunonnueckoro 3akoHa u llepruonnyeckoi CUCTEMBI ISl Pa3BUTHUS HAYKU U
MOHMMAHUSI XUMUYECKOW KapTUHBI MUPA.

JMemoncTpanun. ®ororddexr. Karoaupie ayun (3J€KTPOHHO-IYUYEBBIC
TpyOKH), MOJENIHU DJIEKTPOHHBIX 00JaKkoB (opOutasieil) paziuuHod (OPMBI.
Paznuunbie Bapuantel Tabmui I[leprognyeckol CHUCTEMBI  XMMHUYECKHUX
anemenTtoB JI. WM. Mengeneea. OOpasiibl NPOCTHIX BEIIECTB, OKCHUJIOB H
TUJIPOKCHUAOB AJIEMEHTOB 3-TO MEPUOAA U JEMOHCTPAIMS UX CBOMCTB.

CtpoeHue BeniecTna.

JlucriepcHbie CUCTEMBI

XUMHUUYECKAACBA3b. EAUHAANPDUDPOOLAXUMUUYECCKOUCB
a 3 U. [IoHsTHE 0 XMMHUYECKOW CBA3U KaK MPOLECCE B3aUMOJECUCTBHS aTOMOB C
oOpa3oBaHMEM MOJEKYJ, WOHOB W PaJUKAIOB. BUIBl XUMHYECKOW CBS3H.
AMopdHBIE U KpUCTAUIMUECKHE BemiecTBa. VoOHHAs XWMHYECKash CBS3b.
JunionpHbIi MOMEHT cBsi3u. CBOWCTBA BEHIECTB C MOHHOM KpPHCTAJUIMYECKOM
PEIIETKOMN.

KoBasieHTHass cBsA3b. MeToa BaJeHTHBIX CBsi3eéd B 00pa3oBaHUU
KOBAJIEHTHOM CBSI3U. DJIEKTPOOTPULATEIBHOCTh U Pa3HOBUIHOCTH KOBAJIEHTHOM
CBSI3U 10 ATOMY NPU3HAKY: MOJIAPHAS U HEMOJISIPHASL.



Cnocob mnepekpblBaHUS 3JIEKTPOHHBIX OpOuTanieil u KiaccuuKaius
KOBAJIEHTHBIX CBSI3€d IO OJTOMY TMpPU3HAKYy: S- W p-cBsAi3u. KpartHoCThb
KOBAJICHTHBIX CBSI3eM M MX KJIacCHU(pUKALMSA MO 3TOMY IpPHU3HAKY: OJWHApHasi,
NBOMHAs U T. . MexaHu3mbl 00pa30BaHMs KOBAJICHTHOM CBA3U: OOMEHHBIN U
JOHOPHO-aKIENTOpHbIM.  OCHOBHBIE  CBOMCTBA  KOBAJICHTHOW  CBSI3M:
HAChIIAEMOCTh, HANPaBJIECHHOCTb, IHUMOJbHBIA MOMEHT. [IOJApHOCTH CBA3U U
MOJISIPHOCTh MOJIEKYJIBl. KpHCTAIIIMYEeCKoe CTPOCHUE BEIIECTB C 3TUM THUIIOM
CBSI3H, X (PU3UUYECKUE CBOMCTBA.

Meramueckass cBsi3b M €€ ocoOeHHOCTH. Dusnueckue CBOICTBA
METAIJIOB  KaK  (YHKIUS  METAUIMYECKOM CBSI3M M METAJUTMYECKOM
KPUCTALUINYECKOU PEIIETKH.

Bogopoanast cBsi3b U MexaHU3M €€ 00pazoBaHus. MeXMOJIeKysipHas U
BHYTPUMOJIEKYJISIPHAsT BOJOPOJHBIE CBsI3U. PU3NYECKHE CBOMCTBA BELIECTB C
BOJIOPOJTHOM CBs3bI0. bHosornyeckas posib BOAOPOIHOM CBSI3W B OpraHU3ALMU
CTPYKTYp OMOIOJIUMEPOB.

Ban-nep-BaanscoBo B3aumojercTeue. OpUeHTalIMOHHOE, UHIYKIIMOHHOE
U JUCIEPCUOHHOE B3aUMOJACHCTBHME MEXKIY MOJIEKyJdaMHu. Y CIOBHOCTb
paszeneHus BEIECTB 110 TUIaM CBS3H, €AWHas IPUPOJA XUMHUYECKOU CBSI3H.

[uobpuaguszanusopOurtaneiureoMeTpuUAIMOIEKY I
Teopus rubpuau3any U OTTAJKUBAHUS BaJEHTHBIX nap. Twumsl rubpuauzanuu
AJIIEKTPOHHBIX OpOUTAIE M TEOMETPUS OPraHMYECKMX M HEOPraHUYECKUX
MOJIEKYIL.

TeopUACTPOECHUAXUMHUUYECKUXCOECAHUHE-HHUMU
[IpeAnochbUIKM CO3aHUSI TEOPUHM CTPOCHUSI XUMUYECKUX COECTUHEHUMN: paOOThI
npenmectseHHUKOB A. M. bytneposa (K. b. [{roma, @. Benep, ILI. ®. XKepap,
®. A. Kekyne), cwe3n ecrectBoucnbiTarenied B r. Illneiiepe. JIuunocTHBIE
kauectBa A. M. bByrnepoBa. OCHOBHBIE MOJIOKEHHS TEOPUU XUMHUYECKOIO
CTPOEHUSI OpPraHUYECKUX COCAUHEHU W COBPEMEHHOW TEOPHUH CTPOECHUS.
N3omepust B OpraHMYe€CKOM M HEOPraHUYeCKOW XWMUU. B3aumHoe BIMsSHUE
aTOMOB B MOJIEKYJIaX OPTaHUYECKUX U HEOPIaHMYECKUX BEILECTB.

OCHOBHBIE HaIlpaBJICHUS Pa3BUTHS TEOPUM CTPOCHHS OPraHUYECKUX
COEIMHEHHH (3aBUCUMOCTH CBOICTB BEILIECTB HE TOJIBKO OT XMMHUYECKOI0, HO U
OT MX OJJEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTpoeHUs). MHAYKIMOHHBIA U
Me30MepHbIi 3P ekTol. CTepeoperyasipHOCTb.

HNunanekKTUYECKUEOCHOBBOONHOCTUABYXBEAY I UX
TeopHu X UM U U Jnanexktnueckue ocHOBBI 00nTHOCTH [lepuoauyeckoro
3akoHa [[. . MeHnneneeBa u Teopuu ctpoeHust A. M. byTiiepoBa B CTaHOBJICHUH
(paboTbl MpeAIIeCTBEHHUKOB, HAKOTUIEHHE (PAKTOB, yHaCTHE B ChE3/1aX, PYCCKUN
MEHTAJIMTET), NpeAcKa3aHuu (HoBbIe 3eMeHThl — Ga, Se, Ge u HOBbIE BEIECT-
Ba — M30MEPHI) U Pa3BUTHH (TPU HOPMYITHUPOBKH).

[TonuMepbhOpraHU4YeCKUHEHUNHEOPraHHUYEeCKUeE.
[Tonmumepbl. OCHOBHBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI:
«MOHOMEDPY, «IOJIUMEP», «MAKPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTEIEHb
NOJINMEPU3ALIINY, «MOJIEKYJsipHas Maccay. CrnocoObl MOIy4YEHUsT MOJTUMEPOB:
peakuuy TOJMMEpU3allMd M NOoJIMKOHJeHcauud. CTpoeHue MOJIUMEPOB:
reoMerpuyeckas (popmMa MaKpOMOJIEKYJ, KPUCTALIMYHOCT U aMOP(HOCTD,
crepeoperyisipHocTb. [lonuMepsl opranndeckne n Heopranuueckue. Kayuyku.



[Inactmaccel. Bonokna. buononumepsl: OelKM M HYKJIEHMHOBBIE KHCJIOTHI.
Heoprannyeckue noimMepsl aTOMHOTO CTPOEHUS (AILTOTPONHBIE MOAU(PUKAIIIH
yriiepoaa, KpUCTaJUIMYECKUM KPEMHHUM, CEJIEH U TEJUTYP LIENOYEUYHOrO CTPOCHHUS,
JTMOKCUJ] KPEMHUS U Jp.) U MOJIEKYJSIPHOTO CTPOEHHUA (cepa MiacTU4YecKasl u
ap.).

JJucnepcHBIECHCTEM bl. UUCThIE BEIECTBA U CMECH.

Knaccudukanmsa xumudeckux BemecTB 1Mo uuctote. CocTaB cMecew.
PactBopel.  PactBopumocTs  BemiecTB. Kmaccuduxamust  pacTBopoB B
3aBUCUMOCTH OT COCTOSIHMSI PACTBOPEHHOTO BEIIECTBAa (MOJIEKYJIIPHBIE,
MOJIEKYJIIPHO-MOHHBIE, HMOHHBbIE). TuUIBl pPacTBOPOB MO  COAEPKAHUIO
pacTBOPEHHOrO BellecTBa. KoHLleHTpanus pacTBOpPOB.

[Tonsatue «aucnepcHas cucremay. Kinaccudukanus qucrnepcHbIX CUCTEM B
3aBUCUMOCTH OT arperaTHOro0 COCTOSIHMSI JUCIIEPCUOHHOM Cpebl U JUCTIEPCHOU
da3bl, a Takke Mo pasmepy yactull. ['pyboaucnepcHbie CUCTEMbL: SMYJIbCUU U
cycreH3uu. TOHKOIUCTIEPCHBIE KOJUIOMIHBIE CHUCTEMBI: 3001 U reiu. Dddekt
Tunnans. Koarynsnus B KOJUIOUIHBIX pacTBopax. CHHEPE3UC B TrelsX.

Pacuyernble 3aqaun. PacyeTsl Mo XuMU4eCcKuM (GopMyIiam.

Pacuetsl, cBsi3aHHBIEC C TOHITHSIMHU «MAacCOBasi IOJISH» U «OObEMHAs OIS
KOMIIOHEHTOB CMeCH. BrIunciieHre MOJISIpHOM KOHIEHTPALlUA PACTBOPOB.

JeMoHcTpanuu. Mojenm KpUCTAUIMYECKUX PEIIETOK BEIIECTB C
Pa3JIMYHBIM TUIIOM CBsi3ei. Mozenn MOoJeKysl pa3iauyHou reometpun. Mozaenu
KPUCTAJUIMYECKUX DPEIIETOK anMmasza U rpadura. Momenn MoJIeKyJdl H30MEPOB
CTPYKTYPHOM W TPOCTPAHCTBEHHOM H30MEpUU. MoAenn KpUCTALIMYECKUX
pelIeToK  MeTauioB. Mojaenu H3 BO3AYIIHBIX IIAPOB, OTpakarollue
POCTPAHCTBEHHOE PACIIONIOKCHHE Sp>-, SP°-, SP-THOPHAHBIX OpOHTaneil B
MOJIEKYJIaX OPTraHUYECKUX U HEOPraHUYECKUX BEUIECTB.

Komneknms tmmactmMacc u BOJOKOH. OOpasiipl  HEOPTraHWYECKUX
MOJINMEPOB: Cephl IacTudeckol, dochopa kpacHoro, kBapia u ap. Mozgenu
mosiekyn OenkoB u JIHK. OOpasipl pa3nuyHbIX CHUCTEM C KHIKOM Cpeoil.
Koarynsuus. Cunepesuc. Opdext Tunmans.

JlabopaTopHble ONBITHI. 3HAKOMCTBO C KOJUICKIIMSAMH IHIIEBBIX,
MEIUIIMHCKUX W OHWOJIOTHYSCKMX Tenedl m 3oisiei. [lomydeHue KOJUIOHMIHOTO
pactBopa xjopuna xemnesa (III).

XUMHYECKUE peaKIUn

KnaccudpukanusaxuMuUdYeCKUXpPEaKIIUUBOpPranumdec
KOMMHEOPraHUYECKOWXHUM HU U [IoHITHE 0 XUMUYECKON PEAKIINH,
OTJIMYHE €€ OT SAECPHOM peakuuu. Pacuiernienue saep, TEPMOSACPHBIM CUHTE3,
sJIepHBIA 00MEH. AJUIOTPOIHBIE ¥ TOJUMOP(HBIEC MPEBPAILICHUS BEILIECTB.

Knaccudukanus peakiuii B HEOpraHUYeCKOM XMMHUU TI0 YUCITY U COCTaBYy
pearupyronmx BemecTB (Pa3ioKeHHs], COSUHEHUS, 3aMeIIeHUs, 0OMEHA).

Knaccudukanus XuMUYECKUX pEaKIuid B OpraHWYecKOW Xumuu (
MPUCOEANHEHUS, 3AMEILICHHS, OTILEIUICHHS], U30MEpHU3aIUH ).

Knaccudukanus peaknmii 1o TtemioBomy dddexty, mo ¢da3zoBoMmy
COCTaBy, M0 y4acTHIO KaTanu3aropa. OOpaTumble U HEOOpaTUMBbIE PEaKIUu.
Tumnel peareHToB U MOHSATHE O MEXAHU3MaX XUMUYECKUX peakiuil (MOHHOM M
CBOOOTHOPATUKATIBLHOM).



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKUMU U peakuuu, uaymue Oe3
U3MECHEHUSI  CTENIEHEH  OKMCIEHUS  DJEMEHTOB. MEXMOJIEKYJsIpHBIE WU
BHYTPHUMOJIEKYJISIPHBIE OKHCIMTEIBHO-BOCCTAHOBUTENBHBIE PEeakUnu. Peakunu
JUCIIPOIIOPLIMOHUPOBAHUS. MeTtonbl COCTABJICHHUS OKHCIIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIMI: METOJ JJIEKTPOHHOro OajaHCca U METOA
MOJIyPEAKIIUH.

OcCHOBHBIE TMOHATHS XHMHUYECKOW TepMoauHaMHUKU. IlepBoe Hauao
TePMOAMHAMUKHU. TerioBoil 3¢ ekt XxuMudecko peakmuu. 3akoH [‘ecca u
cienctBust W3 Hero. Temnora (3HTanbOWs) OOpa3oBaHUS  BEIIECTBA.
TepMOXUMUYECKHE PACUETHI.

[lonsitue »suTponuu. Btopoe Hauanmo tepmoauHamuku. CBoOomHAas
sHeprusi ['m60ca. Pacuersl CcaMONMpPOM3BONBHOTO MPOTEKAHUS XHUMHUYECKOMN
peaKIuu.

CkopoCThXMMHUUYUECKHUXDeEaK I U U [Ipenmer xumuaeckoit
kuHeTUKU. [loHsATHE CcKOpoCcTM XuMHYeckol peakuuu. Kunetmueckoe
YPaBHEHUE PEAKLUUU U KOHCTAHTA CKOPOCTH XMMHYECKOM peakuuu. DakTopsl,
BIMSIONIME HAa CKOPOCTh XHMHMUYECKOM peakuuu (MpUpoja pearupyroumux
BEILIECTB, KOHLEHTpAlus, TEMIEPAaTypa, IOBEPXHOCTb CONPUKOCHOBEHHMS
BEIIIECTB).

[lonatne o karanm3aTropax M Kataju3e. | OMOIE€HHBIM M TE€TEPOTeHHBIN
katanu3. epmenThl. @EPMEHTATUBHBIN KaTaau3 U €ro MexaHnusMm. [IpomoTopsl.
Karanutuueckue siapl. UTHTHOUTOPBHI.

MexaHu3M JeUCTBUS KaTaau3aTOpPOB.

O0OpaTUMOCTHbXUMHUYECKUXPEAKIUNU XUMUIECKOEP
aBHOBE®EC U e O0paruMmble XUMHUYECKHE PEAKIIMH, U3MEHEHHE SHEPruu
['u66ca B oOpatrmMom mpoiiecce. XMMUUECKOE PAaBHOBECHE U €r0 TUHAMUYECKUIM
xapakrep. Koncranta xwmmumyeckoro pasHoBecus. I[lpunmun Jlelllarense.
CMeleHre XuMUYeCKOTO PABHOBECHS.

DONEKTPONUTHUUYECKASIAUCCOINHUAIHU . DIESKTPOJIUTHI U
HEAJIEKTPOJIUTHL. DJIEKTPOJIUTUYECKAS] TUCCOLUALMSA, MEXAHU3M JMCCOLMALANA
BEUIECTB C Pa3IMUYHBIMU BUAAMU CBsi3U. CHIIbHBIE M CJ1a0ble 3JIEKTPOJIMTHI.
CreneHp qUCCOLMAIMHN U €€ 3aBUCUMOCTDb OT pa3ianuHbIX QakTopoB. KoHcTanTa
nuccounanuu. [IpomsBenenne pactBopuMocTd. MOHHOE MpPOW3BEIECHHUE BOJBI.
ITonstue pH. BonopoaHslii mokas3artelb.

I'm 1 p o nu 3 I'maponus xkak oOMeHHbIM mporecc. OOpaTUMbI U
HEOOpaTUMBII THAPOJIN3 OPraHUYECKUX U HEOPraHUYECKUX BEleCTB. [ uapoaus
coJiei. ['MIposin3 OpraHMyecKux COEIUHEHUN KaK XMMHUYecKas OCHOBa OOMEHa
BemecTB. ['uapomm3 AT® kak OCHOBAa SHEPreTHYECKOr0 OOMEHa B JKHMBBIX
opraHuzMax. ['MOpOIU3 OpPraHMYECKUX COEIMHEHUW B MPOMBIIIIEHHOCTU
(OMBUIEHHE KUPOB, MOJYYEHHE THUAPOIM3HOTO CIHMPTA U T. 1.). YCWUIEHHE U
NoJIaBJieHHue 00paTUMOTO THIPOIN3a. 3HaYCHUE TUAPOIN3a B TPOMBIIIJICHHOCTH
U B OBITY.

Pacuernble 3agayu. Pacuersl mo TEPMOXMMHUYECKHM YPaBHEHHSIM.
Boruncnenne TeroBoro 3d@dexkTa peaknmuu MO  TEmIoTe  00pa3oBaHUS
pearupyronmx BEUIECTB M MPOAYKTOB peakuuu. Omnpenenenne pH pactBopa
3aJJaHHOM MOJISIPHOW KOHIIEHTpaluv. Pacder cpemHer CKOPOCTH PEaKUUu I10
KOHLIEHTpaUUsAM pPEarupyrolux BEUIECTB. BBIUMCIEHHS C HCIOJIb30BAHUEM



MOHATUSL «TEMIEPATYPHBIA KO3PIUIMEHT CKOpOCTH peakiuu». HaxoxneHue
KOHCTaHTbl PAaBHOBECHUSI pEaKUMM 1O PABHOBECHBIM KOHLEHTpPALMSAM U
ONpEICICHNE UCXOIHBIX KOHIEHTPALUI BEIIECTB.

JleMoHcTpanumu. AJUIOTpPOINHBIE TMpeBpamieHus cepsl U (docdopa.
Peakiuu, maymue ¢ oOpa3oBaHHEM Ta3a, Ocajka WK BOJbl. OKHCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIMU B HEOPraHMYECKOW XUMHUU (B3aUMMOJICHCTBHE
IIMHKA C PACTBOPAMH COJITHON KHUCJIOTHI U cyibdaTta meau (II)). OxucnaurensHo-
BOCCTAHOBUTEIBHBIE PEAKIIUU B OPraHUYECKOW XUMUHU (OKUCIIEHUE albJCTHIA B
KapOOHOBYIO KHCJIOTY — pEaKIHs «CepeOpsSHOro 3epKajay WIH PEeaKUuus C
rugpokcunom Mmenu (II), okucieHue sSTaHOIA HAa MEIHOM KaTajau3aTope).
N3ydeHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUU OT KOHILEHTPAILUU
BCII[ECTB, TEMIIEpaTyphl (B3aMMOJICHCTBHE THOCYJIb(aTa HATPHUS C CEPHOU
KHUCJIOTOM), TIOBEPXHOCTH COINPUKOCHOBEHHUS BEIIECTB (B3aUMOJCIHCTBUE
COJISHOM KHCJIOTHI C TpaHyJlaMd W TOPOIIKAMHU aJIOMUHMS WM IUHKQ).
[IpoBeneHNE KaTATIMTUYECKUX PEAKLMl Ppa3jIoKeHUs MEePOKCHAA BOAOPOJA,
TOpEHHsl caxapa, B3aUMOJCHCTBUS Hoja W amomuHug. Koppo3usa xeneza B
BOJHOM cpene ¢ ypoTponmuHOoM U 0e3 Hero. HaOmrogenue cMenieHus
XUMUYECKOTO PABHOBECHS B CUCTEME:

FeCl; + 3KSCN .- “Fe(SCN); + 3KCl.

CpaBHEHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB AIIEKTPOIUTOB. CMenieHue
pPaBHOBECHUSI UCCOLMAIMU CJIA0bIX KUCIOT. MHIMKATOpPhl M U3MEHEHUE HX
OKpacKu B pa3HbIX cpenax. MOHHbIE peakivu M YCIOBUSI MX MPOTEKAHUS.
['uaponu3 kapOoOHATOB, CYIh()ATOB U CUJIMKATOB IEJIOYHBIX METAJIJIOB, HUTpATa
ceunua (II) mnu umuka, xaopuga ammonusi. CEpHOKHUCIBIA U (PepMEHTATUBHBIM
TUIPOJIA3 YTJIEBOJIOB.

JlabopaTopHbie onbIThl. Pa3noxkeHne nepokcua BOJI0poaa ¢ MOMOIIBIO
okcuna meau (II) u karanmasel. 3HakomMcTBO ¢ Koyutekimerr CMC, coaepskammmx
9H3UMBI. Peakiuu, uaymme ¢ oOpa3oBaHMEM OCaKa, Ta3a WM BOABI IS
OpPraHUYECKUX U HEOPraHWUYECKHUX DJIEKTPOJIUTOB. PaznuyHbie ciyyau
ruaposn3a cosent. MccnenoBanue cpesibl paCTBOPOB € IOMOUIIBIO MHAUKATOPHOU
Oymaru.

IIpakTnueckas padora Ne 1. CkopocTb XHUMHYECKHUX PEAKIIUil.
XUMHYECKOE PABHOBECHE.

IIpakTuueckass padora Ne 2. Pemienue skcrnepuMEHTANIBHBIX 33/1a4 IO
teme «['uaposms».

BemiectBa u ux cBoucTBa

Knaccudukanuss HeopraHUueCKuX BEIIECTB.

BemecTBa mpocTteie M cinoxHble. brnaropogneie rassl. CpaBHUTEIbHAS
XapaKTePUCTHUKA MPOCTHIX BEIIESCTB: METAJIJIOB U HEMETAJNIOB, OTHOCUTEJILHOCTh
aToi Kkiaccudukanuu. CIIOXKHBIE BEIIECTBA: OMHAPHBIE COCIUHEHUS (OKCUIBI,
raJIOTeHUIBI, CYIbGUIIBI U T. 1.), TUAPOKCUIBI, COJIH.

[TonaTrie 0 KOMIUIEKCHOM coeauHeHUU. OCHOBBI KOOPJIWHAIIMOHHOM
TEOPHUH CTPOCHUS KOMIUIEKCHBIX coenHeHuil A. BepHepa.

JIOHOpHO-aKIIENTOPHOE B3aMMOJICHCTBHE KOMILJIEKCOOOpasoBarened u
aurannoB. KoopauHAIMOHHOE YHCII0 KOMIUIEKCOOOpa3oBaTens. BHyTpeHHSs u
BHEIHSAS cpepa KOMILIEKCOB.



Jluccounanysi KOMIUIEKCHBIX COeAMHEHUW. [IprmMeHeHne KOMIUIEKCHBIX
COCIMHEHNUI B XMMHMYECKOM aHajJM3€ W B NPOMBIIIJIEHHOCTH, UX pOJb B
MIPUPOJIE.

Knaccudpukanusga opraHuyecKkuX BeIlecCTB.

Knaccudukanus opraHnueckux BEUIECTB M0 CTPOCHUIO YTIIEPOTHON 1Ienu
(auMKIMYecKue UM [HUKIMYECKUE, HACBHIIMICHHbIE W HEHACHIIICHHBIE,
KApOOLIMKINYECKUE M TETEPOLMKINYECKUE, ApOMATHUYECKUE YIIEBOAOPOIbI).
VYrieBoaopoasl (aJIKaHbl, aTKEHbI, aIKUHBI, IUKIOATKAHBI, AJIKAJUEHBI, apEHBI,
raJOreHONpPOU3BOIHBIE YTJIEBOJOPOOB). OYHKIIMOHAJIbHbBIC TPYIIbI
(TumpokcuITbHAs, KapOOHMIIbHASI, KAPOOKCHIIbHAS, HUTPOTPYIINA, AMHUHOTPYIIIA)
U KiaccupuKalusg BEIIECTB MO 3TOMY Mpu3Haky. ['erepodyHKIMOHANbHBIE
coelMHeHHUs. [ eTepounKInyecKkne CoeJMHEHUSI.

M e T a 1 1 bl. [lonoxxenune merannoB B Ilepuonnueckon cucreme /. M.
MenneneeBa. OCOOEHHOCTH CTPOEHHS aTOMOB U KpucTayuioB. Ilonumopdusm.
O6mue gusznueckre cBoiicTBa MeTauioB. deppoMarHeTUKU, MapaMarHeTUKUA U
JIMaMarHEeTHKHU.

DJIEKTPOXMMHUYECKUNA  psii  HanpskeHuid  metamwioB.  CTaHmapTHbBIN
BOJOPOAHBIN 3ekTpona. CTaHAapTHBIE AJIEKTPOJHBIE NOTeHIHAIb. OOIue
XUMUYECKUE CBOMCTBAa METAJUIOB: B3aUMOJECHCTBHE C HEMETAJUIaMH, BOJIOW,
OMHApPHBIMU COCIMHEHUSIMU, KUCIOTaMU, COJIAMU. B3anmoneiicTBre HEKOTOPBIX
METAJUIOB C pacTBOpaMM WIeIo4eil. B3amMoaelcTBUE aKTUBHBIX METAIJIOB C
OpraHuyecKuMu coeauHeHussMu. OCOOEHHOCTH peakiuii METaIOB C a30THOM U
KOHILICHTPUPOBAHHOMN CEPHOU KHUCIIOTOM.

Koppo3suamerTaununo B. [lonarne xkoppo3un. XumMudeckas u
AIEKTPOXUMHUYECKAs KOPPO3HUS U CLOCOOBI 3alIUThl METAJIOB OT KOPPO3UH.

O6muecnocoOBMNONYUYEHUAMETadao B Merauibl B
npupoge. OCHOBHBIE CMOCOOBI TOMYyYEHHUS] METAUIOB (NMUPOMETAILTYPTHs,
THAPOMETAILTYPTHS, DIIEKTPOMETAJUTYPTHUs).

OJIEKTPOJIM3  KAaK  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIM  IIpOILIECC.
DNEKTPOU3 PacIIaBOB JIEKTPOJIUTOB. DIEKTPOIU3 PACTBOPOB 3IEKTPOIUTOB C
WHEPTHBIMA W AaKTUBHBIMU 3JIeKTpoJaaMmu. Mcmosib30BaHHE 3IEKTPOIM3a B
MPOMBIIICHHOCTH. ['anbBaHnueckue s3neMeHThl. [Ipolecchl Ha anekTpodax B
raJlbBAaHUYECKOM DJIEMEHTE.

AKKyMysTOp. TOIITMBHBIC 2JIEMEHTHI.

MetanasrnaBHbe Xno0 AT py 0 llerounsie metamsl, oOuas
XapaKTEpPUCTHKA Ha OCHOBE MNoJioxkeHus B Ilepuoanyeckoil cucreMe 31eMeHTOB
J. W. MenneneeBa u cTtpoeHusi aroMoB. Ilomyuyenue, Qusnyeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE IIEJIOYHBIX METAUIOB U UX COCIMHEHUH.
bepunnumii, Maruui, menoYHo3eMeIbHbIE METAIIbI, UX 00Ilas XapaKTepUCTUKA
Ha OCHOBe mnojoxeHusa B llepuoguueckoit cucreme snmementoB JI. U.
MenpneneeBa u crpoeHusi atoMoB. llomydenue, (uU3M4ecKne M XUMHUUYECKHE
CBOMCTBAa, NPUMEHEHHE IIEJIOYHO3EMENIbHBIX METAUIOB M HMX COCIUHEHMUII.
ATIOMHHWH, CTPOCHUE aTOMa, (PU3UIECKHE U XUMUYECKHUE CBONCTBA, TTOJIYICHHE
Y IPUMEHEHHUE.

MeTanasnoOOYHBXTOAT P Y I . XapaKTePUCTHKA METAIIIIOB
n0OOYHBIX MOATPYIII MO UX TMoJIoKeHHto B [lepuoandeckoii cucremMe 3J1EMEHTOB
. . MenpneneeBa u CTpPOCHUIO aTOMOB.



Menp: ¢uzndeckue 1 XMMUYECKHE CBOWCTBA, MOJYYEHUE U MPUMEHEHHUE.
Baxuenmue coefnHEHUS MEJIH.

Pu3N4eCKre U XMMUYECKUE CBOMCTBA, MTOJYYEHUE U TPUMEHEHUE IIMHKA.
XapakTepucTrKa BaXXHEHIINX COeTMHEHUI (OKCU/Ia U TUJIPOKCUAA IIMHKA).

Pu3N4eCKne U XUMUYECKUE CBOMCTBA, MOJIYYEHUE U IPUMEHEHHUE XPOMA.
XapakTepucTuKa BaXKHEUIIMX coelnHeHul (okcuaa u rugapokcuaa xpoma (I111),
JUXPOMATOB U XPOMATOB IIEJIOYHBIX METAIOB). OCOOCHHOCTH BOCCTAHOBJICHUS
JTUXPOMAaTOB B 3aBUCUMOCTH OT CPEJIbl paCTBOPOB.

dusznyeckue M XUMUYECKHE CBOICTBA, MOJYYEHHE U MPUMEHEHHE
Maprasia. XapakTepUuCTUKa BAKHEUIINX COCIMHEHUMN: OKCUAOB, THIPOKCHUIIOB,
cosieii. OCOOEHHOCTH BOCCTAHOBJICHUSI IEPMAHIaHATOB B 3aBUCUMOCTH OT
Cpellbl paCTBOPOB.

H e m e Ta el [Honoxenne Hemeramios B [lepuoanueckoit cucreme /.
N. MenaeneeBa. OCOOEHHOCTH CTPOCHHS aTOMOB U KPUCTAIOB. AJUTOTPOIIHS.

biiaropoiabie ra3sbl.

OxucnurensHble U BOCCTAHOBUTEIbHBIE CBOWMCTBA HeMmeTayioB. OOrmias
XapaKTEepUCTHKA BOJIOPOJIHBIX COEIMHEHUN HEMETaJIOB. Oobwas
XapaKTEPUCTUKA OKCHUJIOB U TUJPOKCUIOB HEMETAILIOB.

l'anorenpl. CTpoeHHME AaTOMOB TajJOr€HOB, WX  CpaBHUTEJIbHAs
xapakrepucThka. CBOWMCTBa MHPOCTHIX BEIIECTB, OOPa30BaHHBIX TaJOr€HAMHU.
OxucIUTENbHBIE CBOMCTBAa TajoreHoB. [ aJloreHoBOJOpOABI, HMX CBOWCTBA,
CpaBHUTENbHAS XAapaKTEPUCTUKA. XJOP U €ro COEAUHEHUS, HAXOXKICHUE B
NIPUPOJIEC, TOJYYEHHE, CBOMCTBA, IPUMEHEHHE. XJIIOPOBOAOPOA M COJISHA
KUCI0Ta. XIopuasl. KucinopoaHeie COeTMHEHUS XJIOPa.

Xanpkorensl. HaxoxaeHue kuciopoaa U cepbl B IPUPOJIE, MOTYUEHUE UX
B MMPOMBIIIUICHHOCTH U JtabopaTopuu. CBOWCTBA KUCIOPOa U CEPbI: aJlTIOTPOIHUS
u (U3MYECKHMe CBOMCTBA AJIOTPOMHBIX MOJU(PHUKALNNA, OKHCIUTEIbHBIC
CBOMCTBa KHUCJIOpOAa W CEPbl B pEAKUUAX C MPOCTHIMH BEIIECTBAMH.
BoccraHoBuTenbHble CBOWCTBA cepbl. (OKHUCIEHHWE KHUCIOPOAOM  CIIOXKHBIX
BemecTB. OKUCIUTENBHBIE CBOMCTBA 030HA. [IpuMeHeHne Kuciaopoaa U 030Ha.
[Ipumenenue cepsl. CepoBOAOPOJ, HAXOXKJIEHHWE B MPUPOJE, IOIYUYECHHE,
CTPOEHHME MOJIEKYJIbl U CBOMCTBA: (hru3nueckue u xumuueckue. CepoBoIopoaHaAs
kucioTa u cynbduasl. Oxeun cepol (IV), ero cBoiictBa. CepHucTas KUCIOTa U
ee comu. CepHas KHUCIIOTa: MPOMBILIUIEHHOE TMPOU3BOJCTBO, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (OKUCIUTENIbHBIE U OOMEeHHbIe). [IpuMeHeHue cepHoit
KUCIOTHI. CONM CEpHOU KUCIIOTHI.

Azor. Haxoxnenue B mnpupozae, mnoiydeHue. CTpoeHHE MOJEKYIIbL.
OKucnuTeNnbHbIE M BOCCTAHOBUTEINIbHBIE CBOMCTBA a3zora. [IpumeHeHue asora.
AMMMaAK: TOJY4YEHUE, CTPOEHUE MOJIEKYJIbl, CBOWCTBA (OCHOBHBIE, PEAKIUU
KOMITJIEKCOOOpA30BaHMs, BOCCTAHOBHUTEIBHBIE, OKHCIUTEIbHBIC, PEAKINH C
OpraHUYECKUMHU BEIECTBAMU M C YIJIEKUCIBIM Ta3oMm). Cojii aMMOHUSA U HX
npuMeHenne. OKCHIbl a30Ta, MX CTPOEHUE U CBOMCTBA. A30THas KHUCIIOTA:
MOJIyYE€HHE, CTPOCHUE MOJIEKYJbl M CBoOMcTBa. HuTparel, ux TepMUUECKOe
paznokeHue. Pacno3HaBaHue HUTPATOB U UX NPUMEHEHHUE.

®ochop. Haxoxnenue B mpupone, TMONydYeHHE. AJUIOTPONUSA H
¢busnueckue cpoiictBa Moaudukanuidi. OKUCIUTENbHBIE CBOMCTBA (peakuuu C
MeTaJllaMH) U BOCCTAHOBUTENbHBIE CBOIMCTBA (pocopa (peakiuu ¢ rajioreHamu,



KHCIIOPOJIOM, KOHIEHTPUPOBAHHOM CEepHOM W a30THOM kuciotamu). Okcua
dbocdopa (V). DochopHbie KUCTOTHI U UX COJIH.

VYrnepoa. Haxoxnenue B npupojie. AioTponus U pU3nYecKue CBOMCTBA
MoAUpUKALIHIMA (moBTOpEHUE). XHUMHUYECKHE CBONCTBA yriepoaa:
BOCCTAHOBUTEJbHBIE (B3aMMOJICUCTBHE C TaJlOT€HaMH, KHUCJIOPOJIOM, CEpoil,
a30ToM, Bojou, okcugaoM meau (II), KOHIIEHTpUPOBAaHHOW CEepHON M a30THOMU
KUCJIOTaMH) U OKHCIIUTENIbHBIE (B3aUMOJCHCTBHE C METAJIaMH, BOJOPOIOM,
KpemHueM, 6opom). IlomydueHue, cBOMCTBa U MPUMEHEHUE OKCUJIOB YTIIEPOAa.
YrosibHas KUCIIOTA U €€ COJH.

Kpemnuii. HaxoxneHne KpeMHHsT B NOpPUPOAE U €r0 IOJy4YEHHE.
AnnoTponusi M CBOMCTBA  QUIOTPONHBIX  MOAWGPUKAIMKA  KPEMHHSL.
BoccraHoBuTenpHble (peakuUd C TaJOT€HAMH, KHCIOPOJAOM, PacTBOPAMHU
HIeJI0YE) M OKHUCIUTEIbHBIE CBOMCTBA KpPEMHHUS (pEakUMH C METaJllaMu).
[Ipumenenue kpemHus. OKCUA KpPEMHHUs, KPEMHHEBas KHCIOTa U €€ COJIH.
CuiMkaTHast IPOMBIIIIIEHHOCTb.

KucnoTsopraHum4ecCKUEeUHEOPraHUUY€ECKHUE.

CocraB, kinaccudukanuss W  HOMEHKIATypa HEOPraHUYECKUX U
OpraHnyeckux  KacioT. [lodydeHne  BaKHEMIIMX  OPraHUYECKUX U
HEOPTaHWYECKUX KHUCIOT. XMMHUYECKHE CBONCTBA (peakluu C METaulaMH, C
OKCHUJaMU METAJJIOB, C OCHOBAHUSIMH, C COJISIMHU, CO cupTaMu). OKHCIUTETBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA KUCIOT. OCOOEHHOCTH CBOICTB CEpHOM H
a30THOM KHUCJIOT, MypaBbHUHOM U IIABEIEBOM KUCIIOT.

OcHOBaHUSA OpPraHUYECKHE WU HEOpraHHUUYe-

¢ kK u e. CocraB, kinaccupukanusi, HOMEHKIATypa HEOPraHUYECKUX U
OpraHMYecKUX OCHOBaHMUWA. (OCHOBHBIE CHOCOOBI MOJYYEHUS TUIPOKCHUIOB
METauIoB (IIeJoueld — peaklus MU METAJUIOB M HMX OKCHAOB C BOJIOM,
HEPACTBOPUMBIX OCHOBaHHMI — peakiueil oomena). [lomyuenue ammmuaka u
aMHUHOB. XMMHUUYECKHE CBOMCTBA OCHOBAHMH: IEJIOYEH (PEaKIUM ¢ KUCIOTAMH,
KUCJIOTHBIMH OKCHJAMH, pPACTBOpPAMHU COJIEM, C MPOCTHIMU BEUIECTBAMU, C
raJIOUONPON3BOHBIMY YTIEBOAOPOIOB, (PEHOJIOM, KUPAMH); HEPACTBOPUMBIX
OCHOBaHMM ( Peakiuu ¢ KUCIOTaMH, PEAKIINH PA3JIOKECHUS ).

AMbPOTEpHBEOPTraHUYECKUEUHEOPraHUYEeCKHECOe
O U HeHU 1. CrnocolObl nonyyeHus: aM(pOTEpHbIX COEIMHEHUN (aM(pOTEPHBIX
OCHOBAHMM M aMHUHOKHUCJIOT), UX XHMMHUYECKHE CBOMCTBA. OTHOCUTEIBHOCTD
JIETIEHUS COCIMHEHUI Ha KUCJIOTHl U OCHOBAHUS.

'eneTnuecKasiCBA3BMEKAYKIACCAaMUOPIraHUu4Ye€CKH
XHMHEOpPraHUUYECKUXCOEeaAUHeEHH . [lo-

HATHUSI «TEHETHUYECKasl CBS3b» W «TE€HETHYeCKUd pAn». OCHOBHbBIE
NPU3HAKM TE€HETHYEeCKOro psna. ['eHeTmueckue psapl METauioB (Ha MpUMEpe
KIbIUSL W JKeJe3a) M HEMETauIoB (Ha NpUMEpEe Cepbl U KPEMHUS) H
MEPEXOIHOT0 dJIEMEHTa (Ha MOpUMEPE AIIOMUHMS). ['eHeTHueckue psaabl U
r€HETUYECKas CBSI3b B OPraHUYECKOM XUMHUU. ENMHCTBO MUpa BEILIECTB.

Pacuernble 3amaun. BprancieHne wMacchl WM 00beMa TPOTYKTOB
peaxkuy o U3BECTHOU Macce WM 00BEMY MCXOHOTO BEIIECTBA, COJIEPIKAIIETO
IIpUMecH. BpluuciaeHue Macchl MCXOJHOIO BEIIECTBA, €CIUM H3BECTEH
MPAKTUYECKUA BBIXOJ M MAaccoBas €ro J0Jisi OT TEOPETUYECKU BO3MOKHOTO.
BeluncneHnss 1mo XUMHUYECKMM YpPaBHEHUSAM pEaKUWWd, €CIM OJIHO U3



pearupyromux BeIIeCTB JaHO B u30bITKe. OrnpejeneHre MOJEKYJISIPHON
dbopmybl  BellecTBa IO MAacCOBBIM  JOJISIM  3JIeMEHTOB.  OrmpezenieHue
MOJIEKYJIIpHON  ¢opMysbl  ra3000pa3HOro  BelIecTBa IO  W3BECTHOM
OTHOCHUTENBHON IUJIOTHOCTH M MAacCOBBIM JOJIAM 3JIeMEHTOB. HaxoxneHue
MOJIEKYJIIpHOI (hOpMyJibl BellecTBa MO0 Macce (00beMy) MPOAYKTOB CrOpaHHUs.
KoMOuHupoBaHHbIE 3a/1a4H.

JNemoncrpanuu. Komnekuuss — «Knaccudukamuss — HEOpraHHUECKHUX
BelleCcTB». [lomydyeHHE KOMIUIEKCHBIX OPraHUYECKMX W HEOPTraHWYECKUX
coenuHeHun.  JlemMoHCTpanuss  Ccyxux  KpuctamwioruaparoB.  Kosureknus
«Knaccuukanus opraHMYecKMX BEHIECTB». MoAenn KpHUCTaNIMYECKUX
pemietok MetayuioB. Kosutekiuss MeTamioB ¢ pa3sHbIMU  (PU3UYECKUMU
cBoiicTBaMu. B3amMmopeiicTBue MeTayuioB ¢ HeMeTaulamu (LIMHKa C Cepoil,
ATIOMUHUSL C MOJIOM), C PacTBOpaMHU KHUCJIOT W Iieioueid. ['opeHue mertamion
(uMHKa, Keye3a, Mar"Hus B Kucioponae). BzammopelictBue a3oTHOM W
KOHLIEHTPUPOBAHHON CEPHOM KHCIOT ¢ Menpto. Koppo3us MeramioB B
pPa3IMYHBIX YCJIOBHMSX M METOABI 3amuThl OT Hee. Komrekuus pyn.
BoccranoBnenne wmeaun u3 okcuga Meau (II) yrmem u Bomopomom.
AmomuHotepmusi. BzaumopeiictBusi cynbara wmeau (II) ¢ xenesom.
CocTraBiieHHEe TaJbBaHUYECKMX AJIEMEHTOB. ODJIEKTPOJIM3 pacTBopa cyibdara
Menu (II). OOpasipl 1mIETOYHBIX METAIOB. Peakiusi okpaliMBaHUsl TJIaMEHU
COJIIMH IIEJIOYHBIX METAUIOB. B3anmoAeiCTBUE JUTUS U HATPHUS C BOAOU U
TUJIOBBIM ciUpTOM. B3aumoneiictBue HaTpus ¢ cepoil. OOpa3ubl MeTtamios 1A
rpynmnsl. B3aumopaeinctsue Kanbuus C BOJOW. l'OopeHuMe MarHus B BOAE U
TBEPIOM YIJIEKUCIOM rasze. KadecTBeHHbIE peaklMM HAa KaTHOHBI MAarHMS,
KaJiblusi, Oapusi. Peakiuu oKpalimBaHUsl TJIaMEHHM CoOJisiMH MeTauioB 1A
rpynnel. Mcnons3oBanue ruapokcuga menud (II) B kauecTBEHHBIX peaKIUsIX
opraHudeckux coenuHeHui. llepexom xpomara B auxpoMaT U OOpaTHO.
[Tonyuenue u uccienoBanue cBocTB ruapokcuaa xpoma (III). OxkucnurenbHbie
CBOMCTBa auxpomara Kaius. OKUCIUTENbHbIE CBOMCTBA NIEPMAaHraHaTa Kajaus B
peaKkiusAx ¢ OpPraHM4YeCKMMM M HEOPraHMYECKMMM COeIUHEHUsAMHU. Moxenn
KPUCTAJUTMUECKUX PELIeTOK Moja, alMasa, rpadura. B3pblB cMecu Bojopoza c
KHCIIOpoJIoM (Tpemyuero rasza). ['openue cepsbl, docdhopa u yrisi B KHUCIOPOIE.
OO6ecuBeurBaHue OpOMHOM (MOJIHOM) BOJABI ATHJICHOM. ['ajmoreHsl (IPOCTHIC
BelecTBa). OKUCIUTENbHBIE CBOMCTBAa XJOpHOM BoAbl. [lomyueHue comsiHOM
KUCIIOTBI W ee cBoucTBa. llomyuenue kucnopona. IlosyuyeHue OKCHAOB
TOPEHHEM NPOCTHIX U CIIOKHBIX BEUIECTB. B3anmonencTBre ceppl ¢ METAILIAMA
(amoMuHMEM,  UMHKOM,  kene3oM).  [lomyyenue — cepoBomopoga U
CEpPOBOJIOPOJHOM  KHMCIIOThI, JOKA3aTeIbCTBO HaIM4YUsi Cylb(QUI-UOHA B
pactBope. CBoiicTBa CepHOM KHUCIOTHL. (CXeMa MNPOMBIILICHHON YCTaHOBKHU
(bpakMOHHOM TieperoHKn Bo3ayxa. llomyueHue u pasnoxeHue XJopuaa
ammoHus. [lomyuenue okcupa azora (IV) peakuuein B3auMOAECHCTBUS MEOU C
KOHIICHTPUPOBAHHOU a30THOM KHCIOTON. B3anmoneiictBue okcuaa azora (IV) ¢
Bojon. PasmokeHme HuUTpara HaTpus, TOPEHHE 4YEpHOro mnopoxa. I'openwne
docdopa, pactBoperne oxcuga ¢dochopa (V) B Boae W UCCIECIOBAHUC
IIOJIyYEHHOI'O0 PacTBOpa MHAMKATOpOM. KoOJuleKnus NpUpOAHBIX COEIUHEHHUU
yraepoja. Kpucramiuueckue pemerku aiamasa u rpadura. AncopOuust okcuaa
azota (IV) aktuBupoBanHbIM yriieMm. Ilepexosn kapOonaTa B rugpokapOoOHAT U



obpatHo. Kosuekiuu npupoAHbIX CHIMKATOB M MPOIYKIUU CHIJIMKATHOM
IIPOMBIIUICHHOCTU. B3aumonelcTBre KOHIICHTPUPOBAHHBIX a30THOM M CEPHOU
KHUCJIIOT, a Takke pa30aBICHHON a30THOM KHCIOTHI € Meapto. Peakmus
«cepeOpsHOro 3epKajiay AJii MypaBbUHOM KHCIOTHI. B3aumoeiicTBue aMmmuaka
U METWIAaMHHA C XJOPOBOJAOPOAOM M BOAOW. B3amMmopeictBue pactBopa
TMJIPOKCHJIA HATpus € aM(OTEpHBIM THUIPOKCHIOM IMHKA WIA aJOMUHUS.
Ocy1ecTBiIEHHE TPEBPAILICHUI.

JlabopaTopHblie onbiThl. O3HaKOMJIEHHE C 00pasliaMu MpeCTaBUTENCH
Pa3HbBIX KJIIACCOB HEOPraHMYECKUX BEIIECTB. B3anMOAEHCTBHE MHOTOATOMHBIX
CIHMPTOB M TIIOKO3bI C (DETMHTOBOM KUIKOCTHhIO. KadecTBeHHbIE peakiuu Ha
vonsl Fe” m Fe®. OsmakomieHme ¢ 0OpasiaMi MPEACTABHTENCH Pa3HBIX
KJIACCOB OPraHMYECKUX BEIIECTB. B3anmmonmencTBue METAUIOB C PacTBOpPaMH
KUCIOT U coyie. O3HakoOMJIEHHE ¢ KoJuleKiuen pya. O3HAKOMIIEHHE C
KOJUIEKIME XUMHUYECKMX MCTOYHHUKOB TOKa (OaTapelku, CBHUHIIOBBIC
aKKyMyJIATOpPBI U T. 1.). B3auMmopeiicTBre allOMMHMSI C PaCTBOpaMHU KHCIOT U
miestoveil.  Ilosydenne W M3ydyeHHWE CBOWMCTB TMAPOKCHIA  ATFOMHUHMS.
KauecTBeHHbIE peakiiuu Ha KaTHOHBI Meau. Paznoxenue runpokcuaa meau (I1).
[lonmyyenne W wHccaeOoBaHUE CBOMCTB THIApPOKCHAA IUHKA. KadecTBeHHBIE
peakuMy Ha TrajloreHuA-uoHbl. (O3HAKOMJIIEHHE C KOJUIEKIIMEW IPUPOIAHBIX
cCOoeIMHEeHUN cepbl. KauecTBeHHbIE peakuuu Ha Cyab(pul-, CyIbPuUT- U Cyibdar-
aHnoHbl. KauecTBeHHasi peakiusi HAa MOH aMMOHHUs. Pacrio3HaBaHuE HUTPATOB.
KauectBennass peakuus Ha ¢ocdar-aHuoH. I[lomyueHue yriieKUCiIoro rasa
B3aMMOJICHCTBUEM MPAMOpPA C COJITHOW KHCIIOTOM U UCCIIEIOBAHUE €0 CBOMCTB.
KauectBenHas peakuusi Ha kapOoHaT-aHUOH. [lonydeHne KpeMHUEBOI KUCIOTHI
B3aMMOJICHCTBUEM pAacTBOpAa CHJIMKATa HATPUS C CHJIBHOM KHCIIOTOM.
PacTBOpeHnE KpEMHHEBOM KUCIIOTHI B LIETOYH.

IpakTnueckast padora Ne 3. [TonyyeHune ra3oB U U3y4YE€HHUE UX CBOMCTB.

IpakTnueckas padora Ne 4. PenieHue 3KCEpUMEHTANBHBIX 3a]lad IO
OPTaHUYECKON XUMMUHU.

IpakTnueckas padora Ne 5. PemieHue sKCIEpUMEHTANBHBIX 3a]lad IO
HEOPTraHUYECKOW XUMHUHU.

IIpakTnueckas padora Ne 6. CpaBHeHUE CBOWCTB HEOPTAaHUYECKHUX H
OPTaHUYECKUX COCIMHECHUU.

IIpakTnueckass padora Ne 7. ['eHeTnueckas CBsS3b MEXIY KIacCamu
HEOPTaHWYECKUX U OPTaHMYECKUX BEILECTB.

XuMHUs 1 00111€CTBO

XUMUAUTDPOU3BOJCTB 0. XUMAYECKAS] TPOMBIIUICHHOCTb.
Xumuueckass TeXHOJoTusl. ChIpbe 11 XUMUYECKON MPOMBINUIEHHOCTH. Bosa B
XUMHUYECKON MPOMBIIIIEHHOCTH. DHEPrus JUisi XMMHUYECKOrOo IMPOU3BOACTBA.
HayuHble OpUHOMOBI XMMHAYECKOIO IPOU3BOACTBA. 3alllUTa OKPYKAIOIIEH
Cpelbl W OXpaHa TpyJda IpU XHMHYECKOM Hpou3BojacTBe. IIpons3BoacTBo
aMMUaKa 1 METaHoJa B cpaBHEHUU. buotexHonorus. HanorexHosorus.

XUMHUSIHUCEINbCKOEXO034aicTB 0. OCHOBHbIE HallpaBJICHUS
XUMH3AIUN  CEIbCKOTO XO3sMcTBAa. YI0OpeHHss W UX KiIacCcUpUKalus.
Xumudaeckas Menuopanus mous. [lectuiiuasr u ux kinaccudukamms. XuMU3amus
’KUBOTHOBOJICTBA.

XUMUAUTNpPOOINEMBIOXPAaHBOKpPYJXatIei



c p € A bl. OCHOBHbBIE (PAKTOPBI XUMHUYECKOTO 3arpsi3HEHUS OKPY KaroIIeH
cpenbl. Oxpana aTmocdepbl, BOAHBIX PECYPCOB, 3€MEJIbHBIX PECYPCOB OT
XUMHUYECKOTO 3arpsi3HEHUS.

XUMUSUTOBCEAHEBHAAKHU3HbUYECIOBEKaA.

JlexapcTBa. Morolue MW YUCTALIME CPEACTBA. XUMHUYECKHUE CpEICTBA
TUTUEHBl U KOCMETUKHU. MexXIyHapoaHas CHMBOJIMKAa IO YXOAy 3a
TEKCTWJIBHBIMU U3AENIMAMHU. MapKuUpOBKa Ha yIAKOBKax MUIIEBBIX MPOAYKTOB U
uHbopMaIus, KOTOPYIO OHA CUMBOJIH3UPYET.

JlabopaTopHble onbIThl. O3HAKOMIIEHHE ¢ 00pa3aMu CpesiCTB ObITOBOM
XUMUU M JIEKQpPCTBEHHBIX NPENApaTOB, H3y4YCHHE HHCTPYKUUH K HUM IO
paBUIBHOMY M 0€30IIaCHOMY MpUMEHEHHI0. M3ydeHue MexyHapOgHOM
CUMBOJIMKA TI0O yXOAY 3a TEKCTWJIbHBIMU M3JEIUSIMU M MAapKHUPOBKH Ha
yHaKOBKaXx MUILIEBBIX MPOAYKTOB.

JemoHncTpanuu. BuaeodparMeHThl 1O NPOU3BOACTBY aMMHMaka U
MmetaHona. Cnailnbl W Jpyrue BUIEOMAaTepHalibl, WIUIOCTpUpYOIUe Ouo- u
HaHoTexHoJoruu. Komnekius «MuHepaneHble ynoOpenus». Komnexnus
necTUIMIOB. BuaeodparMeHTsl MO XUMHYECKOM MENIMOpAllMd IOYB U
XMMH3AIUM >KMBOTHOBOJCTBA. BuaeodparMeHTl M chailibl 3KOJIOTHYECKOM
TeMaTUKU. JlomamiHss, aBTOMOOWJIbHAs anTeYKd U alTedyka XUMHUYECKOTO
kaOuHera. Kouiekust MOIOIUX U YUCTAUIUX CPEACTB.

Temarnueckuii riad 10 kiacce

Nen
I Tema ypoka
Tema 1. Beegenue.
(5 yacoB).
1 [IpenmMer opranndeckoi xuMund. OpraHu4ecKue BEIIeCTBa.
2 Teopust cTpoeHust opranndeckux coeanHenuii A.M.bytieposa.
3 CtpoeHre aToMa yriaepoja.
4 BasieHTHBIE COCTOSIHUS aToMa Yriiepoja.
5 BrinonHeHnue yrpaxHeHU Ha cocTaBiieHrne (popMys H30MEpOB U
HOMEHKJIaTypa.
Tema 2. CTpoeHne oprannyeckux coeqnuenuii. (13 yacos).
6 Kinaccuduxanyst opraHu4eCKiX BEIIECTB.
7 OCHOBBI HOMEHKJIATypbl OPTaHUYECKUX COCTMHEHUMN.
8 N3omepus v ee BUTBI.
9 THnbl XUMUYECKUX PEAKIIUN B OPTAHUYECKON XUMHH.
10 | Tumbl peakIIMOHHBIX YACTHUI] U MEXaHU3MbI PEAKIIUA B OPraHUYECKON XUMUH.
B3anmHoe BIMSIHUE aTOMOB B MOJIEKYJIAX OPTAaHUYECKUX COSIUHEHUM.
11 | DnexkTpoHHbIe 3PHEKTH B MOJIEKYJIAX OPraHUYECKUX COSAMHEHUM.
12 | [logroroBka K KOHTPOJIBHOM padoTe.
13 | Konmponvnas paboma Nol
Tema 3. YraeBoaopoasil.
(33 yaca).
14 | Ankasbl: cOCTaB, CTpOEHUE, U30MEPHsI, HOMEHKJIATYpA.




15

AnKaHBbI: MOJIYUYCHHUEC, IPUMCHCHHUC.

16 | AnkaHbl: XUMHYECKHE CBOMCTBA.

17 | Pemienue 3a1a4 1 yrpaxxHeHUH 10 TeMe «AJIKAHBI.

18 | PemeHne reHETHYECKUX IETIOYEK.

19 | IIpakmuueckan paboma Nel O6napyscenue yenepooa, 6000pooa u Xiopa 6
OpP2aHUYecKUX 6eulecmeax.

20 | AJIKeHBI: CTpOCHHE, U30MEpHUs, HOMEHKJIIATypa.

21 | ANKeHbl: IOTy4YeHue, NPUMEHEHHE.

22 | AnkeHsl: GU3HMYECKUE U XUMHYECKHUE CBOMCTBA.

23 | 'eneTnyeckas CBsI3b MKy aJIKaHAMU M AJIKCHAMU.

24 | Ilpakmuueckas paboma Ne2 Ilonyuenue smuiena u uzyuenue e2o c60UCH8.

25 | AIKUHBI: COCTaB, CTPOEHHUE, U30MEPHsI, HOMEHKJIATYPA.

26 | AIKUHBI: TIOJlydYeHUE, TPUMEHEHHE.

27 | Ankunbl: QU3NYECKUE U XUMUYECKUE CBONCTBA.

28 | AnkaJMeHbl: COCTaB, CTPOEHUE, N30MEPHsI, HOMEHKJIATypa.

29 | AnkaaueHbl: TOJTyYeHUE, IPUMEHEHHE.

30 | AnkaaueHsl: pU3NICCKHE U XMMHUYECKUE CBOMCTBRA.

31- | OKUCIUTENHHO-BOCCTAHOBUTEIHHBIC PEAKIIUN C YIaCTUEM HETIPEACTbHBIX

32 | yrIeBogoOpOIOB.

33 | HarypayibHbI{ U CHHTETHYECKUHN KaydyK, pe3HHA.

34 | Ilpakmuueckasn paboma No3 Ilonyuenue u xumuueckue c60lcmea aAjiKUHOE.

35 | Konmponvhas paboma No2.

36 | [luxnoankansl. M3omepus, Homenknarypa. [lonyuenue.

37 | lluknoankaHbl: PU3NYECKHE U XMMHUECKHE CBOICTBA.

38 | Apomatudeckue
YTJIEBOJIOPOJIBL: COCTaB U cTpoeHue. Mzomepus u HOMEHKJIaTypa rOMOJIOTOB
OeH30J1a.

39 | duznyeckre u XUMMHUYECKUE CBOICTBA OEH30JIa.

40 | OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH C YIACTHEM apOMATHYECKUX
COEMHECHUM.

41 | OpueHtHpyoniee 1ecTBUE 3aMeCTUTENE B OEH30JIbHOM KOJIBIIE.

42 | 'enetnueckas CBsI3b MEXJIY KJIaCCaMU yTJIEBOJIOPOJIOB.

43- | Pemenue 3a1auy.

44

45 | [logroroBka K KOHTPOJBHOM padoTe.

46 | Koumponavnas pabomales.

47 | IlpupoaHbIe UCTOYHUKH YTIIEBOIOPO0B. HedTh.

48 | [IpupoaHbie UICTOYHUKH yTIE€BOIOPOI0B. ['a3. Yrob.
Tema 4. Kucaopoacoaep:xaimme coeIuHeHHs.
(23 yaca).

49 | CriupThl: COCTaB, CTpOSHUE, KiacCu(UKAIsI, HOMCHKJIATypa, H30MEPHS.

50 | IIpenenbHble OAHOATOMHBIE CIUPTHI. DU3HUECKUE U XUMUYECKHE CBOWCTBA.

51 | CoupThl: MogydYeHUE, IPUMEHCHHUE.

52- | Pemienue 3a1a4 Ha HaXOXKJAeHUE (HOPMYIIbl OPraHUYECKOTO BEIIECTBA.




53

54 | MHOroaToMHbI€ CIIUPTHI.
55 | ®enonbl. CTpoeHue.
56 | ®enon. Xumuaeckue cBoiicTa. [lomydenne.
57 | Anpaeruapl ¥ KeTOHBI: COCTaB, CTPOCHUE, KITACCU(DUKAITUS, U30MEPHSL.
58 | duznveckre u XMMHYCCKUE CBOMCTBA aJIbICTHUIOB.
59 | I[lonyuyeHue, npuMEHEHUE aJIbJIETUIOB U KETOHOB.
60- | 'eneTnyeckas CBs3b YIIE€BOAOPOAOB U KUCIOPOACOACPKAIINX COSTUHEHHM.
61
62 | IIpakmuueckasn paboma Ne4d Cnupmul u anvoezuowvl.
63 | KapOoHOBBIE KUCIOTHI: CTPOCHUE, N30MEPHS, HOMEHKJIATYpA.
64 | Kucnotel: pusndyeckue 1 XMUMHUUECKHE CBOMCTBA.
65 | [lomyuenue kapOOHOBBIX KUCJIOT, TPUMEHEHHE.
66 | [IpousBogHbIe KAPOOHOBBIX KUCHOT. OTENbHBIE MPEACTABUTENN KapOOHOBBIX
KHCJIOT.
67- | ['eHeTnyeckas CBSI3b MEXAY KJacCaMH OPTaHUYECKHX COCTUHEHHIM.
68
69 | Pemenue 3amau.
70 | Ilpakmuueckasn paboma Ne5 Kapoonoevie kuciomol.
71 | Cnoxusie a¢upsl. Ctpoenue. Homenknarypa.
72 | Cnoxuble 3(UpBl: CBOICTBA, MOJyUYEHHUE.
73 | lIpakmuueckas paboma Ne6 Cunmes cnoxcnozo ygpupa.
74 | XKupsl. CTpoeHue, CBOMCTBA.
75 | O0o61IeHne 3HaHUI 10 TeMe.
76 | Konmponvhas padoma No4.
Tema 5. YrieBoanl.
(8 yacos).
77 | YraeBonpl, MX Kiaccu(ukanus U 3HaYCHHUE.
78 | Monocaxapunsl. I'exco3bl. ['mroko3a. dpykTo3sa.
79 | I'moko3a: XUMUYECKHE CBOMCTBA, MOTyYeHHE, TPUMEHEHHE.
80 | dpykTo3a, CTpOCHNE MOJIEKYJIBI PPYKTO3bl. XUMUUYECKHE CBOMCTB.
81 | Jucaxapunpl. Caxaposa.
82 | Ilomucaxapunasl. CTpoeHHe Kpaxmana U 1euono3sl. CBOMCTBA M IPUMEHEHHE
MOJINCAXAPHJIOB.
83 | Koumponavhas pavoma Ne 5.
Tema 6. A3zorcoaep:kaime coeJMHEHUS.
(12 yacoB).
84 | Amunsl. Ctpoenue. M3omepusi, HOMEHKIIATypa.
85 | Amunsl [lonyuenue. Xumnueckue cBoiictpa. [Ipumenenue.
86 | Amunokucinotsl. CTpoeHue, u3oMepusi, HOMEHKIIATypa.
87 | AMMHOKHUCIIOTBI: CBOMCTBA, NOJy4YE€HUE, TPUMEHEHUE.
88 | benku. Ctpoenue.

89

benku: ceoiicTBa.




90

['eneTnyeckas CBs3b MCXKIY KiIaCCaMH OPraHN4YCCKHX COI[PIHCHI’Iﬁ.

91- | Pemenue 3aaau.

92

93 | lIpakmuueckas paboma Ne7. Beaku.

94 | HykyieMHOBBIC KHCIIOTHI.

95 | O60611eHne cBeieHHi 00 a30TCOIEPKAINX OPTAHUYECKUX COSAUHEHUSX.

96 | Koumponavhas paooma N 6.

97 | Ilpakmuueckas paboma No8. Pacno3nasanue op2anuuecKux eeuiecme.
Tema 7. XuMu4 B :KU3HH 0011IeCTBA.
(8 uyacon).

98 | ButamuHEIL

99 | ®epMeHTHI.

100 | 'opMOHBI.

101 | Jlexapcrtsa.

102 | iToroBslii ypoK.
Bcero 102 yaca.

Tematnueckuid iad 11 knace

Nen

I Tema ypoka
Tema 1. Ctpoenne atroma (11 yacos).

1 ATOM — CIIO’KHAsI YaCTUIIA.

2 ATOM — CJI0KHAsl 4aCTUIIA.

3 CocTosiHHE 3JIEKTPOHOB B aTOME.

4 DJIEKTPOHHBIE KOH(GUTYpPAIIMTU ATOMOB XUMHUUYECKUX DJIEMEHTOB.

5 DJIEKTPOHHBIC KOH(MUTYPAIITU ATOMOB XMMUYECKUX DJIEMEHTOB.

6 BanenTHbie BO3BMOKHOCTH aTOMOB XUMHUUYECKUX DJIEMEHTOB.

7-8 | [lepuonuueckuii 3aKOH ¥ MIEPUOANYECKAsI CUCTEMA XUMUYECKUX DJIEMEHTOB
JI.1.MeneneeBa B CBETE€ YYEHUSI O CTPOCHUH aTOMA.

9 O600menue 3Hanuii o Teme. [loaroroBka K KOHTPOJIBHOM padoTe.

10 | YopakHeHUs! B pUMEHEHUH 3HAHUH 110 TEME.

11 | Konmpoavnas paooma Nel.
Tema 2. CTpoenne BemectBa. (15 yacos).

12 | Xumuyeckas cBs3b. KoBasieHTHas nossipHast.

13 | Xumudeckas cBs3b. KoBajeHTHAs HEMOJIIpHAs.

14 | Xumunueckas cBa3b. MloHHAs CBSI3b.

15 | 'ubpunuzanust opouTageit u reoMeTpusi MOJICKYI.

16 | IlpuunHbl MHOTOOOpPa3Usi XUMUYECKUX COCTMHEHUN.

17 | OcCHOBHBIE MOJIOKEHUS TCOPUU CTPOCHUSI XUMUUECKUX COCTUHEHUN
A.M.bytneposa.

18 | OcHOBHBIC HAIIPABICHUS PA3BUTHS TCOPUH CTPOCHUS XUMHUYECKUX COSTMHEHUN
Y €€ 3HAUYCHUE.

19 | [lonmumepsl, knaccudukanysi. CTpoeHHne MoJIuMEpPOB.

20 | Peakium nmonuMepu3alvy U MOJUKOH ICHCAITIH.

21 | Ilpakmuueckas paooma Ne 1. Pewwenue IkcnepumeHmanbHulx 3a40ai no




pacno3nasanuro njiiacmmacc U 60J10KOH.

22 | JluciepcHbIe CHCTEMBI U PACTBOPBI.

23 | PactBopenue ¢pusnko-xuMuudeckuii npoiecc. CriocoObl BhIpaxeHus
KOHIICHTPAITUU PACTBOPOB.

24- | Pemenue 3a71a4 Ha KOHIICHTPAIIUIO.

25

26 | Konmponavnas paboma Ne 2.
Tema 3. Xumunueckue peakuuu. (21 yacon).

27 | Knaccudukamms XuMAYECKUX PEaKITUM.

28- | OKHCIUTENHEHO-BOCCTAHOBUTELHBIE PEAKITUH.

29

30 | TeroBbie 3pPEeKTH U TPUUUHBI TPOTEKAHUS XUMUUYECKUX PEaKLIUH.

31 | IIpakmuueckasn paboma Ne2. Ixcnepumenmaivroe pewieHue 3a0ai no
meme: Tunvt Xumuueckux peaxyuil.

32 | Ilpakmuueckas paooma Ne3. Ilonyuenue, cooupanue u pacnonasanue
2a306, U U3y4eHue ux cocmea.

33 | CKOpOCTh XUMHUUYECKUX PEAKIIUM.

34 | O6paTUMOCTh XMMHUYECKHUX PEaKITUH.

35 | lIpakmuueckasn paboma Ne 3. Ckopocmb xumuueckou peakyuu. Xumuueckoe
pasnosecue.

36 | DnekTponuTHYECKas AUCCOITUAITHS.

37 | Peakiiuu noHHOTO 0OMEHa ¢ 00pa30BaHUEM OCAJIKA.

38 | Peakiiuu noHHOTO 0OMEHA ¢ 00pa30BaHKMEM Ta3a.

39 | Peakiiuu noHHOTO OOMEHA ¢ 00pa30BaHUEM BOJIbI.

40 | YopaxHeHHe B HAMMCAaHUU YPAaBHEHUI HOHHOTO OOMEHa.

41- | 'mpponus. I'maponan3 opraHuYecKrux BEUIECTB.

42

43 | 'maponn3 HEOPTraHMYECKUX BEIIECTB.

44 | YipaxHeHHe B HAMMCAHUU YPABHEHUI THAPOIIN3A.

45 | Ilpakmuueckasn paooma Ned. Pewenue IKcnepumeHmaibHulX 3a0ay no
meme: «l'uopoausz.

46 | [loBropenue u 06001IeHIE TPONHACHHOTO.

47 | Konmponsuasn paboma Ne 3.
Tema 4. BemecTBa u ux cBoiicTpa. (50 yacos).

48- | Knaccudukanus HeOpraHn4ecKux BEIECTB.

49

50- | Knaccudukaruys opraHn4ecKux BEIeCcTB.

51

52 | O6mrast XxapaKTepUCTHUKA METAJUIOB U UX COCTMHEHUH.

53 | Metamuibl. XuMHUYECKHE CBOMCTRA.

54 | Metamibl. XUMHUYECKHE CBOMCTRA.

55 | Koppo3us MeTasios.

56 | Cnoco6bl OTy4YeHHUs] METAJLIOB.

57 | Dnektponun3. XUMUYECKHE UCTOUHUKHU TOKA.

58- | YpaBHEeHUS IEKTPOIHN3A.




59

60 | Ypok-ynpaxxHeHue no teme: «MeTtauiby.

61 | Ilpakmuueckas pavoma No5. Pewienue IKCnepumeHmanbHuix 3a40ai no
meme «Memanno).

62 | Metamrel rnaBHbIX noArpynm. [llenounsie MeTasmibl.

63 | Meramisl rmaBabix noarpyni. Coenunenus snemMeHToB |IA rpymnmsl.

64 | MeTaibl rmaBHBIX NOATPYNN. AJIOMUHUN.

65 | Metauibl n060OYHBIX OATPYyII. Menb.

66 | Metauibl no60YHBIX oarpymnm. [{uHK.

67 | Metamuibl TOOOYHBIX MOATPYII. XPOM.

68 | Meramibl mo6OYHBIX MOATPYII. Maprasel.

69 | Metamel no6ouHbIX moArpymm. JKeneso.

70 | O6mrast xapaKTepUCTUKA HEMETAIJIOB M UX COCTMHCHUM.

71 | Hemeramibl. XuMHUYECKHUE CBOWCTBA.

72 | BogopoaHble COeTMHEHNs] HEMETAIIJIOB.

73 | Okcuibl HEMETANIOB U COOTBETCTBYIOIINE UM THIPOKCHIBI.

74- | T'anoreHsl.

75

76 | Xanpkorensl. Cepa.

77 | Hemerasmisl V rpynmnsl: a3or.

78 | Hemeramis! V rpynmsl: dhochop.

79 | Hemeramis! |V rpynmsl: yraepo.

80 | Hemerasmisl |V rpynnbsl: KpeMHHMIA.

81 | KucmoTsl opraHn4ecKue U HeOpraHUIECKHUe.

82- | OxucnurenbHbIE CBOWCTBA CEPHON KHUCITOTHI.

83

84- | OkucnuTenbHbIe CBOMCTBA A30THOU KHUCJIOTHI.

85

86 | OcHOBaHUS OPraHUYECKHE.

87 | OcHOBaHUs HEOPTraHUYECKHE.

88 | AMdorepHbie OprannyecKre U HEOPraHUYECKUE COSAMHEHUSI.

89- | I'eneTnueckas CBsI3b MKy KJIaCCaMU HEOPTaHUYECKUX coelnHeHuH. Pemenue

90 | reHeTHYECKHUX IETOYEK.

91- | I'enernueckas CBSA3b MEXY KJIacCaMU OpPraHUYECKUX COeIMHEHU. Pemenue

92 | reHeTHYECKHUX IETOYEK.

93 | Ypok-ympaxuenue no teme: «Hemeramasy.
Tecr.

94 | Ilpakmuueckas paooma Ne6. Pewienue 3xcnepumeHmanbHvix 3a0ay no
HeopZaHu4ecKou Xumuu.

95 | Ilpakmuueckasn paooma Ne 7. Cpasnenue c60iicme op2anuiecKux u
Heop2aHu4ecKux coeOuHeHuil.

96 | Ilpakxmuueckas paooma Ne 8. I'enemuueckas ces3b mexncoy Kiaccamu
OP2AHUYECKUX U HeOPZAHUUECKUX COCOUHEHUIL.

97 | Ypok-ynpaxuenue. Tecr.

98 | Konmponvnas paboma Ne 4.




Tema Ne 5. Xumus B :)KH3HH 001ecTBA. (4 yaca).

99- | XuMus 1 Mpou3BOACTBO. XHUMHUYECKas TPOMBIITUICHHOCTh U XMMHUYECKas
100 | TexHOMOTHS.

101 | XuMHs B CEIbCKOE XO3HCTBO.

102 | XuMus 1 moBceJHEBHAS KU3Hb YEI0BEKA.

Hroro 102 yaca




