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1. Ilnanupyemblie pe3yJIbTaThbl OCBOCHHUSI OCHOBOIl 00pa3oBaTeIbHOM
MPOrpamMMblI

@enepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT CpEAHEro OoOIIero
o0pa3oBaHMsl ~ yCTaHaBIMBaeT cjenylouye TpeboBaHMs K  pe3yjibTaTaM  OCBOCHHS
00y4aroMuUCs OCHOBHOM 00pa3oBaTebHON IPOrPaMMBbI:

K JINYHOCTHBIM Pe3yJibTAaTaM 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHON NPOTrPAMMBI:

1) 6 cihepe omnowenuti obyuarowuxcs K cede, Kk ceoemy 300p08bi0, K NOZHAHUIO CeOs.

— MpPUHATHE W peau3alyi0 IEHHOCTEH 370pOoBOro M 0Oe30macHoro odpasza >KU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PH3HUECKOMY U
MICHXOJIOTHYECKOMY 370POBBIO;

— HEMPUATHE BPEAHBIX MPUBBIUEK: KYPCHHSI, YIIOTPEOICHHSI alTKOTOJIsl, HAPKOTHKOB;

2) 8 chepe omHowenull 00YUAIOWUXCA K OKPYICAIOUWEMY MUPY, K HCUBOU Npupooe,
Xy002icecmeeHHOl Kybmype:

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYpPOBHIO pa3BUTHUSI HAYKH,
3HAYUMOCTh HAayKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIaJICHUE IOCTOBEPHOMN
uH(popMaliel 0 MEepPeNoBBIX JOCTUKEHHUSIX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa M OOIECTBA;

— TOTOBHOCTh M CIOCOOHOCTH K OOPa30BAaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, HA
NPOTSDKEHUH BCEH JKU3HHM; CO3HATEIBHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHHUIO Kak
YCIIOBHIO YCIICITHOW MTPO(hecCHOHATEHOM U OOMIECTBEHHON ACSITETLHOCTH;

— D9KOJIOTHYECKasl KyJIbTypa, OepeXHOe OTHOIICHHE K POAHON 3emJie, MPUPOIHBIM
OorarctBam Poccum u mupa, MOHUMaHUE BIMSHUSA COIMAIBHO-?KOHOMHYECKHX IPOIECCOB Ha
COCTOSTHUE MPHUPOAHONW U COLUATIBHOW Cpefbl, OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOTHBIX
pPECYpPCOB, YMEHUN U HABBIKOB Pa3yMHOTO MPUPOJONOIb30BAHUS, HETEPIIUMOIO OTHOIICHUS K
NEHCTBUSAM, TIPUHOCSIIMM BpEIl DKOJOTHH, IPHOOPETEHHWE OIbITa HKOJOTOHAIPABICHHOM
NesITeTbHOCTH;

3) 6 cghepe omnowenun odbyuarowuxca Kk mpyoy, 8 cgepe coyuanbHO-3KOHOMUUECKUX
OMHOWEHULL:

— OCO3HaHHBIA BBIOOp Oynymiedt mpodeccun Kak MyTh W CIOCOO peanu3aluu
COOCTBEHHBIX )KH3HEHHBIX IJIAHOB;

— TOTOBHOCTH OOyHaromuxcsi K TPyJOBOH MpodecCHOHANBHON NEATEIbHOCTH Kak K
BO3MOXKHOCTH  y4acTHsl B PEIIEHHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOJIeM; MOTPEOHOCTh TPYAUTHCSA, YBAKEHUE K TPYAY U JIOIIM Tpyaa,
TPYAOBBIM JOCTIKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BUJIaM TPYJIOBOM JESATCIHHOCTH.

K MeTamnpeAMEeTHbIM PpPe3yJbTaTaM OCBOCHHSI OCHOBHOl 00pa3oBaTe/IbLHOI
NpOrpaMmbI:

- peryJsiTHBHbIC YHUBEpPCAJIbHbIC y4eOHbIC 1eiiCTBUA:

BBIIIYCKHUK HAY4YUTCH:

— CaMOCTOSITENIHO ONPENENATh LEeNIU, CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3a]jauu
B 00pa30BaTEIbHON JEATEILHOCTH M JKU3HEHHBIX CUTYAIIUX;



— OIICHMBAaTh PECYPCHl, B TOM YHCJIE BpeMs W JPyrde HEMaTepHabHBIC PECYPCHI,
HEOOXOIUMBIC JJIs1 JOCTHUKCHHSI IIOCTABJICHHON paHee IIeIu;

— COIIOCTaBIIATh, MMEIOIINECS BO3MOKHOCTH M HEOOXOMMMBIE IS JOCTHKEHUS LIEIN
pecypchl;

— OpraHu30BBIBaTh YPPEKTUBHBIN MOUCK PECypCOB, HEOOXOIUMBIX IS TOCTHXKEHUS
ITOCTaBJIEHHOM IEJIH;

— ONPEILNIATh HECKOJIBKO MyTEH JOCTHKEHHS MOCTABICHHOM 1ICITH;

— BBIOMpATh ONTUMAJBHBIA MYTh JOCTHXKCHHS LEIH ¢ ydeToM 3((HEeKTHBHOCTH
pPacxoI0BaHUs PECYPCOB U OCHOBBIBASICh Ha COOOPAKCHHUSIX STUKU U MOPAJIH;

— 3a/1aBaTh MapaMeTpPbl U KPUTEPHUH, MO KOTOPHIM MOXKHO OIPEACTUTh, YTO IEh
JOCTUTHYTA,;

— COTOCTaBJISITh TOJIYYCHHBIH PE3yNbTaT NEATEIbHOCTH C IOCTABJICHHON 3apaHee
LEJIbIO;

— OIIEHMBATh ITOCHEACTBHS JIOCTH)KEHHUS IIOCTABJIEHHON I1€IM B JIESITEILHOCTH,
COOCTBEHHOM H3HH U )KU3HU OKPYKAFOIIUX JFOICH.

- MO3HABaTeJIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeliCTBHA:

BBINYCKHUK HAYYHTCS:

— KPUTUYECKH OIECHUBATh M HHTEPIPETUPOBATH MHPOPMAIHIO C PA3HBIX IMO3HIIHN;

— pacmo3HaBath U (PUKCHPOBATH MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;

— HCIIOJIB30BATh Pa3IMYHbIC MOJACIHHO-CXEMATHIYCCKHE CPEJICTBA IS MPEIACTABICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX TIPOTUBOPEUHIA,

— OCYILECTBJIATh Pa3BEPHYTHIH MHPOPMALMOHHBIM MMOMCK M CTAaBUTh Ha €r0 OCHOBE
HOBBIE (y4eOHbIEe U TO3HABATENIbHBIC) 33/1a4H;

— HCKaTh U HAXOAUTh 000OIIECHHBIC CIIOCOOBI PELICHUS 3a/1a4;

— MPHUBOJHUTh KPUTHUYECKUE apTYMEHTHI, KAK B OTHOIICHHUH COOCTBEHHOTO CYXKICHUS,
TaK ¥ B OTHOIICHUH JICHCTBUHN U CYXKJICHUH JIPYTroro;

— aHaJIM3UPOBATH U MPE0OPaA30BBIBATH MTPOOIIEMHO-TIPOTUBOPEUHBBIC CUTYAITUH;

— BBIXOJIUTH 32 PaMKH Y4eOHOTO TIpeIMeTa W OCYIIECTBIAThH IIeJCHAPaBICHHBIN
MOWCK BO3MOXKHOCTH IIIMPOKOTO IEPEHOCA CPEICTB U CIIOCOOOB JICHCTBUS;

— BBICTPaWBaTh HWHIUBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YYHTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS;

— MEHATh U YAEPKHUBaTh pa3HbIe MO3UIMH B MO3HABATENBbHOHN AedaTenbHOCTH (OBITh
VUEHUKOM U  yuyuTeneM; (opMmynupoBaTh 0Opa3oBaTENbHBIM  3alpoC H  BBIMOJIHATH
KOHCYJbTaTHUBHBIE (DYHKIIMM CaMOCTOSITENIbHO; CTaBUTh MpobiemMy u paboTath Haja ee
pelIeHHEeM; YIIPaBIsATh COBMECTHOM IMO3HABATEIIHLHON JACSITEITLHOCTRIO U TTOTIUHATHCS ).

- KOMMYHMKATHBHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

BbINYCKHUK HAYYHTCS:

— OCYILIECTBIIATH JEJIOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKAMU, TaK H CO
B3pOCIIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3aIliy, TaK U 3a ee mpeiesiaMu);

— MPU OCYIIECTBICHUH TPYNIOBON pabOThl OBITH KaK PYKOBOAUTEIEM, TaK U YWICHOM
MPOEKTHOM KOMaHAbl B PAa3HbIX pOJsAX (T€HEpPaToOpoM UAEH, KPUTHUKOM, HCIIOJHUTEIEM,
MPE3CHTYIONIUM U T. 11.);



— PAa3BEpPHYTO, JOTUYHO M TOYHO HM3JIaraTh CBOIO TOUYKY 3PEHMS C HCIIOJIb30BAHUEM
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(M)JIMKTOTEHHBIC CUTYAIlUU M MPEAOTBPAIATh KOHQIUKTHI 0 UX
aKTUBHOH (a3bl;

— KOOPJMHHUPOBATH U BBIIOJHITH PA0OTY B YCIOBUSX BUPTYaTbHOTO B3aMMOJICHCTBUS
(U coyeTaHus pealibHOTO U BUPTYaIbHOIO);

— COIJIAaCOBBIBaTh IO3ULIMK YJICHOB KOMaHAbl B Ipolecce pabdoThl Haj O0O0IUM
POJAYKTOM/pEIICHUEM;

— MPEACTaBIATH MYOIMYHO Pe3yNbTaThl MHIUBUIYaIbHOM U IPYNIIOBON JESTEIbHOCTH,
Kak IepeJl 3HaKOMOM, TaK U Mepe/l HE3HAKOMOM ayIUTOPUEH;

— noa0upaTh NapTHEPOB IS AETOBOM KOMMYHHUKALIUHU, UCXO/S U3 COOOpaskeHH

pe3yJIbTAaTUBHOCTH B3aUMOJEHCTBUS, @ HE JIMYHBIX CUMITATHI;

— BOCIPMHHMMATh KPUTHUECKHE 3aMEUaHUs KaK Pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U eMKO (OpMYyIUPOBATH KaK KPUTUYECKUE, TaK U OJOOPUTEIbHBIC 3aMEUaHuUs
B aJIpec OpYrux JoJel B paMKax JelOBOM M 0Opa3oBaTElbHONM KOMMYHHUKAIUuU, uzberas mpu
3TOM JINYHOCTHBIX OIIEHOYHBIX CYKJICHUM.

K TNpeAMETHBIM pe3yJbTaTaM OCBOEHHSI y4eOHOro mnpeaMera Ha Yriy0JeHHOM
YPOBHe:

10 xaacc

BBINYCKHHUK HA YIJ1y0JI€HHOM YPOBHE HAYUHTCH:

— packpbIBaTh Ha MPUMEpPaxX POJib XUMUU B (POPMUPOBAHMHM COBPEMEHHOI HAay4HOMH
KapTUHBl MHpPa M B NPAKTHUECKOH JEATEIHHOCTH YENOBEKa, B3aUMOCBS3b MEXKIYy XUMHEH U
JIPYTMMH €CTECTBEHHBIMU HAayKaMH;

— aHaJM3MpPOBaTh COCTaB, CTPOCHHE M CBOWMCTBA BEIICCTB, NMPUMEHSS IOJOKEHUS
OCHOBHBIX XMUMHYECKHUX TCOPUH: XUMHUYECKOTO CTPOCHHSI OPraHMYECKUX coeauHeHud A. M.
BytnepoBa, cTpoeHuss aTroma, XHMHYECKOW CBS3M, a TAaKXKE€ YCTAHABIMBATh NPHUYHUHHO-
CJICACTBCHHBLIC CBs3HU MG)KI[y CBOﬁCTBaMH BElIeCcTBa U €ro COCTaBOM U CTpOGHI/IGM;

— HpI/IMeHSITB npaBI/ma CHCTeMaTH‘IGCKOﬁ MG)K]IyH&pOI[HOfI HOMeHKHaTypBI KaK
CpGI[CTBa pa3n1/1qu1/1;1 u I/IJIGHTI/I(l)I/IKaIII/II/I BCIICCTB I10 UX COCTaBy 158 CTpOCHI/IIO;

— COCTaBJISITh MOJIEKYISPHBIE U CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKHX BELIECTB KaK
HOocUTeNel WH(GOpMAallMu O CTPOCHUU BEIIECTBA, €ro CBOMCTBAX M NPHUHAUICKHOCTH K
ONpPENIETIEHHOMY KJIACCY COETMHEHU;

— OOBSACHATH MPHUPOAY M CIOCOOBI 00pa30BaHUS XMMHUYECKOM CBSI3U: BOJOPOIHOU C
eI onpej:[eneHHs{ XI/IMI/I‘IGCKOﬁ AKTHUBHOCTH BCIIIECCTB,

— XapaKTepI/ISOBaTI) (1)I/ISI/I‘~I€CKI/IC CBOﬁCTBa OpFaHI/I‘IGCKI/IX BCIICCTB,

— IPUBOAWUTH NPUMEPHl XUMHUYECKHX PEAKLIMM, PpacCKphIBAOIIMX XapaKTEepHbIE
XUMHUYECKHE CBOMCTBA OPraHWYECKHMX BEIIECTB HW3YYEHHBIX KJIACCOB C IIEJBI0 HX
uaeHTU(GUKAINHI U 00BICHEHUS 0071aCTU TPUMEHEHUS;

— OMpEIENATh MEXAHNU3M PEaKLUU B 3aBUCUMOCTH OT YCJIOBHI MPOBENCHUS PEAKLIUU U
MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMUYECKUX PEAKLIUi HA OCHOBE TUIA XUMUYECKOU
CBSI3U U aKTUBHOCTU PEAreHTOB;



—  YCTaHABIMBATh 3aBUCUMOCTh  PEAKIMOHHOW  CIIOCOOHOCTH  OPraHHYECKHX
COCIMHEHUN OT XapakTepa B3aMMHOIO BIMSHHA AaTOMOB B MOJIEKYJax C LENbIO
IIPOrHO3MPOBAHUS MPOJLYKTOB PEAKILIUN;

— YCTaHaBJIMBAaTh T'€HETUYECKYIO CBSI3b MEXKIY KJIACCAMU OPraHUYECKUX BEILECTB JJIS
000CHOBaHHS HNPUHLMIIHAIBHOA BO3MOXXHOCTH IOJYYEHHMS] OPraHMYEeCKMX COEIMHEHUN
3aJJaHHOT'O COCTaBa U CTPOCHUS;

— 100UpaTh PEareHThl, YCIOBUS U ONPEAEIATh IPOAYKThI PEaKLUi, T03BOJIIOINX

peanu3oBaTh JaOOPAaTOPHBIE U IPOMBILIUICHHbIE CIIOCOOBI IOJIYYEHUS BaXKHEHUIIMX
OpPraHUYECKUX BEILECTB;

— ONPENENATh XapaKTep Cpebl B pe3yIbTaTe rUAPOIIN3a OPraHNUYECKUX BEIIECTB U

IPUBOJUTL TPUMEPBl THUJPOJM3a BELIECTB B IIOBCEAHEBHOW MKU3HU YEJIOBEKA,
0MOJ0rNYeCcKMX OOMEHHBIX IIPOLECCAX;

— 000CHOBBIBaTh MPAKTHYECKOE UCIIOIH30BAHNE OPTaHUYECKUX BEIIECTB U UX PEAKIUI
B IIPOMBIIIIJIEHHOCTHU U OBITY;

— BBINOJHATh XMMUYECKUH HKCHEPUMEHT 10 paclO3HABAaHUIO M IOJYYEHHUIO
OpPraHUYECKUX BEIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM COEIMHEHHH, B COOTBETCTBUM C
paBWIaMU M IpueMaMu 0e30macHOM paboThl ¢ XMMHUYECKHMH BELIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM;

— TPOBOJUTH PACUYEThl HA OCHOBE XUMHYECKHMX (OpPMYIT M ypaBHEHHH pEaKIuii:
HAXOXXJCHUE MOJICKYISIPHOW (OPMYNIBI OpPraHWYECKOTO BEIIECTBA IO €ro IUIOTHOCTH |
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB WJIM IO MPOAYKTAM CrOPAHMUS; pacuyeThl
MaccoBOM J0nM (Macchl) XMMHUYECKOTO COEJMHEHUS B CMECH; pacyeTbl Macchl (0Obema,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEaKIUH, €CIM OJAHO M3 BEIIECTB JIaHO B M30bITKE (MMeEeT
IOPUMECH); pPacdyeThl MaccOoBOM MM OObEMHOW JONM BbIXOJA MPOAYKTa pPEAKUHUU OT
TEOPETUYECKH BO3MOXKHOI'O; pacdeTbl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA) IPOIYKTa
peaKkUMy, eClId OAHO U3 BEILIECTB JaHO B BMJE PACTBOpa C ONPEAEICHHOM MaccoBOH Jojeil
PacTBOPEHHOTO BEIIECTBA;

— HCHOJB30BaTh METOAbl HAYYHOIO IO3HAHMA: AHAINW3, CUHTE3, MOJEIMPOBAHUE
XUMHYECKMX TMPOIECCOB M SBICHUM MpH pElIeHUH Y4eOHO-HCCIeI0BaTEeNbCKUX 3a7ad 1o
M3YYEHHIO CBOMCTB, CIIOCOOOB MOJyYEHUS M pacliO3HaBaHUSI OPTaHUYECKUX BEIIECTB;

— OCYILECTBJIATh MOMCK XUMHUECKOW MH(pOpPMAIUY [0 Ha3BaHUAM, HACHTU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJIaM BELIECTB.

11 kiace

BbinmyckHUK Ha yri1y0JIeHHOM YPOBHE HAYUMTCSH:

— COIOCTAaBIIATh UCTOPUYECKHE BEXU PA3ZBUTHSI XUMHUU C UCTOPHUYECKUMU IEPUOTAMHU
Ppa3BUTHS MPOMBIIIJICHHOCTH Y HAayKH Ul NPOBEACHUS aHAIW3a COCTOSHHUS, IIyT€W pPa3BUTHS
HayKHU U TEXHOJIOTHH;

— aHaIM3MpOBaTh COCTaB, CTPOCHUE M CBOWCTBA BEILECTB, CTPOCHHUS AaTOMA,
XUMUYECKON CBA3H, DIEKTPOJIMTHYECKOW JUCCOLMALIMU KUCJIOT, OCHOBAHUM WU COJIEH, a TakKe
YCTaHaBIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3U MEXYy CBOWCTBAMH BEIIECTBA U €0 COCTaBOM
U CTPOCHHUEM,;

— TNPUMEHATh IpaBUja CHUCTEMATHYECKOM MEXIYHApOJAHOW HOMEHKIATYPBI Kak
CPEICTBA Pa3InYCHUs U UICHTU(PHUKAIIUHN BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;



— COCTaBIISATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIIbl HEOPTAaHUUECKUX BEIIECTB KaK
HocuTenell WHQpOpPMAalMM O CTPOCHHWM BEIIECTBA, €ro CBOWCTBAX M NPUHAAJICKHOCTH K
ONPEAECIEHHOMY KJIaCCy COCIMHEHUM;

— OOBACHATH MPHUPOLY M CHOCOOBI O0pa3OBaHMS XMMHUYECKON CBS3H: KOBAJICHTHOMN
(monsipHOM, HEMOJISIPHOM), WMOHHOM, METaUIMYECKOW C I1EJbI0 ONpeAeNieHus XUMHUYECKON
AKTUBHOCTH BEILIECTB;

— XapaKTepu30BaTh (U3NYECKUE CBOWCTBA HEOPraHMUECKUX BEIIECTB U yCTaHABIUBATh
3aBHCUMOCTH (PU3NYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTAJUIMYECKOM PEIIeTKH;

— XapakTepu30BaThb 3aKOHOMEPHOCTH B HU3MEHEHUU XUMHUYECKUX CBOMCTB IMPOCTHIX
BELIECTB, BOJOPOIHBIX COEUHEHHM, BHICIINX OKCHJIOB U TUIPOKCUIIOB;

— TPUBOAUTH MpPUMEPbl XUMHUYECKMX pEaKUuid, pacKpbIBAIOIIMX XapaKTepHbIE
XUMHYECKHE CBOMCTBA HEOPIaHWYECKUMX BELIECTB M3YUYEHHBIX KJIacCOB C ILEJIbI0 MX
UACHTUPHUKAIMY U 00bICHEHHSI 00JaCTH TPUMEHEHUS;

— OIpeesTh MEXaHU3M PEaKlMU B 3aBUCHUMOCTH OT YCJIIOBUMN MPOBENICHUS PEaKIIUU U
MIPOTHO3UPOBATh BO3MOKHOCTH MPOTEKAHUS XMMHUECKUX PEaKIMil HA OCHOBE TUIA XMMHUYECKOMI
CBSI3HM U aKTUBHOCTH PEareHTOB;

— YCTaHaBIMBAaTh 3aBUCHMOCTh CKOPOCTH XHUMHYECKOW pEaKIMH ¢ CMEIICHUs
XUMHYECKOTO PABHOBECHUS OT pa3IMYHBIX (DAKTOPOB C II€NbI0O OIpPENEICHHS] ONTHUMAJIbHBIX
YCIIOBUHM MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

— YCTaHaBJIMBAaTh I€HETHUYECKYIO CBA3b MEX]Yy KjacCcaMH HEOPraHMYECKUX BEILECTB
Ui 00OCHOBaHUS NMPUHIUIHAIBHON BO3MOXXHOCTH TIOJYYEHHUS HEOPTaHMYECKUX COEeIWHEHHN
3aJJaHHOTO COCTaBa U CTPOCHHUS;

— MoAOUpaTh peareHThl, YCIOBUS U OIpPENesaTh MPOAYKTHI PEAKIINil, MO3BOJISIOIINX
peanu3oBaTh  Ja0OpaTOpHbIE H  MPOMBIIUICHHBIE  CIIOCOOBI  TMOJYYEHHUS  BaKHEHIIMX
HEOPraHUYECKUX BEILIECTB;

— ONpENENITh XapaKTep Cpelbl B pe3ysbTaTe TUAPOIN3a HEOPraHUUYECKUX BEIECTB U
IPUBOJIUTH MPUMEPHI THIPOJIN3a BEIIECTB B IPOMBIIIIEHHOCTH;

— TMPUBOAUTH NPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUI B MPHUPOAE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACATEIIbHOCTH OPraHU3MOB;

— OOOCHOBBIBaTh MPAKTHUECKOE HCIOJIb30BaHWE HEOPraHMYECKHX BEIIECTB U HX
peaxiuii B IPOMBIIUIEHHOCTH U OBITY;

— BBIIIOJIHATH XWUMHUYECKHH OJKCIHEPUMEHT II0 pAaCHO3HAaBAaHUIO M IOJIYYCHHIO
HEOPraHUYECKUX BEIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIacCaM COEAMHEHUMH, B COOTBETCTBUU C
MpaBUJIaMd M TIpHeMaMH 0e30MacHOil paboThl ¢ XMMHUYECKUMHU BEIIECTBAMU U JTaOOPATOPHBIM
000pyI0BaHUEM;

— TPOBOJUTH PacUeThl MAaCCOBOW JI0JIM (MacChl) XUMHUYECKOTO COEJIMHEHHUS B CMECH;
pacyeTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIM OJHO U3 BEIECTB
JaHO B M30BITKE (MMEeT MPUMECH); pacyeThbl MacCOBOM MM O0BEMHON JOJIH BBIXOJA MPOAYKTA
peakIMu OT TEOPETUUYECKH BO3MOXHOIO; pacdeThl TemioBoro 3¢ddexra peakuuu; pacyeTsl
00BEMHBIX OTHOIICHUN T'a30B PU XUMUYECKUX PEAKIHIX; pacyeThl Macchl (00bemMa, KOJIMYecTBa
BELIECTBA) NPOAYKTA PEAKIIUHU, €CIU OJHO M3 BELIECTB JIaHO B BHUJE PacTBOpa C ONPEICIICHHOM
MacCcOBOH J10JIEW PaCTBOPEHHOI'O BELIECTBA,



— MHCIIOJIb30BaTh METO/bl HAY4YHOTO IO3HAHUA: aHalIM3, CHHTE3, MOJEIMPOBAHUE
XUMHUYECKHX TPOLECCOB U SIBICHUH NpU pelIeHUH Y4eOHO-HMCCIIEAOBATENLCKUX 3a7ad o
U3YYEHHIO CBOICTB, CIOCOOOB MOJyYSHHS U PACIIO3HABAHUS HEOPTraHWYECKHUX BEILECTB;

— BIIQJIETh MIpaBUIaMU 0€30MacHOTO OOpAIIEHUS C EAKUMH, TOPIOYMMHU U TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBOW XMMUHU;

— OCYILECTBJIATh MOMCK XUMHUECKOW MH(pOpMALUY 110 Ha3BaHUAM, UACHTH(PHUKATOPaM,
CTPYKTYpPHBIM (hOpMyJiaM BELECTB;

— KPUTHMYECKHM OLEHMBATh M HMHTEPIPETUPOBATh XMMHUYECKYIO HH()OPMALHIO,
COJIepKALIYIOCs B COOOLIEHHSIX CPEACTB MacCOBOM nHpopmanuu, pecypcax MHrepHera, HayyHO-
HOMYJSIPHBIX CTaThIX C TOUYKH 3PEHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEIISAX BBISBICHUS
OIIMOOYHBIX CY)KICHHI U (POPMHUPOBAHUS COOCTBEHHON MO3UIINHY;

— HaxXOJHUTh B3aUMOCBS3H MEXKAY CTPYKTYPOH U (yHKUHUEH, IPUUMHON U CIICACTBUEM,
Teopue W (akTamMH TPH aHAIU3E MPOOJIEMHBIX CHTyalMid M OOOCHOBAaHUHM HPUHUMAEMBIX
pEeLIeHUH Ha OCHOBE XUMUYECKUX 3HAHUM;

— NpPEACTaBIATh IYTH pelIeHUs [I00aJdbHBIX NpoOJeM, CTOSIIMX Iepes]
YeJ0BEYECTBOM, U INEPCIEKTUBHBIX HANPABICHUH Pa3BUTHUA XUMHUYECKUX TEXHOJIOTUH, B TOM
Yuciae TEXHOJIOTHH  COBPEMEHHBIX MaTepuajoB C  PA3IM4YHOM  (PYHKIMOHAIBHOCTHIO,
BO300HOBIISIEMBIX HCTOYHHKOB CHIPbS, IEPEPA0OTKU U YTHIIM3ALUN TPOMBIIIICHHBIX U OBITOBBIX
OTXO/IOB.

BbInycKHUK HA YIJTy0J€HHOM YPOBHE MOJTYYUT BO3MOKHOCTh HAYUYHThCS

— opmynuposams yeib UCCIEO08aHUS, BbLOBUSAMDb U NPOBEPSMb IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CBOUCMBAX Beuecms HAd OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAmMb 8 XuMUYecKue peakyuu, O Xapakmepe U HpOOYKMAax paziuyHbIX
XUMUYECKUX PeaKyull;

—  CaMoCmosimenbHo NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C
cobO.00enuem npasuil 6e3onacHot pabomul ¢ ewjecmeamu U 1aOOPamopHvim 000py008arHuem,

— UHMepnpemuposams OaHHble O COCMage U CMPOEHUU Bewecms, NOJYYeHHble C
HOMOWBIO COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

—  Onucvl8ams  COCMOsAHUE INeKMPOHA 8 amome HA OCHOBE COBPEMEHHbIX
KBAHMOBOMEXAHUYUECKUX NPEOCMABIeHUNl O CMPOCHUU AmoMa OJisi 00BSCHEHUs. Pe3yibmamos
CNEeKMPAIbHO20 AHAIU3A BEUWECNE;

— XApaxkmepuzo8amsv poib A30MOCOOEPAHCAUUX 2eMEPOYUKTULECKUX COCOUHEHUL U
HYKIEUHOBBIX KUCIOM KAK BANCHEUUUX OUONOSUYeCKU AKMUBHBIX Beuecms,; NPOSHO3UPO8ANb
B03MONCHOCIMb NPOMEKAHUSA OKUCTUMENTbHO-80CCHIAHOBUMENLHBIX PeaKyYUll, 1eHCaujux 6 0CHO8e
NPUPOOHBIX U NPOU3BOOCBEHHBIX NPOYECCOB.

1. Coaep:xanue yueOHOTO NpeaMeTa Ha YIJy0JJeHHOM YPOBHeE

Teopernyeckue 0CHOBbI XMMUU

CTtpoeHue BelecTBa

ATOMHO-MOJIEKYJISIpHOe Yy4deHHMe. BemiecTBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO
cTpoeHus. KauecTBeHHBIN M KOJMYECTBEHHBIA COCTaB BellecTBAa. MoJisipHas U OTHOCUTEIbHAS
MOJIEKYJISIpHAsI MacChl BelecTBa. MosibHas 107151 1 MaccoBas JI0JIS DJIEMEHTA B BELIECTBE.



Ctpoenue atoma. Jlepext maccel. OTKPHITHE HOBBIX XHMHUYECKUX 3JIEMEHTOB. THITBI
SAJIEPHBIX peakuuid: geneHne W cuHTe3. CKOpOCTh peakluu paJuoaKTUBHOIO pacmnaja.
[IpuMeHeHrEe paJuMOaKTUBHBIX HYKJIHWJOB B IeoXpoHOJoruu. CoBpeMEHHas MOJENb CTPOEHUs
aToma. KopnycKysipHOBOJIHOBBIE CBOMCTBA 3IeKTpoHA. KBaHTOBBIC unciia. ATOMHas OpOUTAIIb.
Pacnpenenenue aJIEKTPOHOB IO JHEPreTHMYECKUMM YPOBHSAM B COOTBETCTBMM C IIPUHIUMIIOM
HauMEHbIIEeH SHepruu, npaBuioM XyHnaa u npuHuunom Ilaymu. OcoOGeHHOCTH CTpoeHus
SHEPreTUYeCKUX YpoBHEH aroMoB d-3JIeMEHTOB. OJJEKTpPOHHAas KOH(UTrypamusi aroma.
Kiaccudukaiyst XMMUIECKUX 3JIEMEHTOB (s-, P-, d-, /-371eMeHThI). DIeKTPOHHBIE KOH(PUTYpaLUH
MOJIOKUTEIBHBIX W OTPULIATENbHBIX MOHOB. OCHOBHOE U BO30Y)K/IEHHBIE COCTOSIHHSI aTOMOB.
BasieHTHBIE 2JIEKTPOHBI.

Hepuoguueckuii 3akoH. DopMynMpoBKa 3aKOHa B  CBETE€  COBPEMEHHBIX
IIPEACTABIICHUM O CTPOEHUU aroma. MUpoBO33peHUeCKOe U HaydyHOe 3HadyeHue llepuoauyeckoro
3akoHa JI. . MenneneeBa. Paguyc atomMa. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMICTB NPOCTHIX
BEILECTB, BOAOPOJHBIX COCIMHEHHM, BBICUIMX OKCHJIOB U TMAPOKCHUIIOB B NIEPUOJIAX U TPYIIAX.
DIIEKTPOOTPULIATENLHOCTb.

XuMH4YecKasi CBfA3b. DJIEKTPOHHAS NPUPOJAa XUMUUYECKOW CBSI3U. BUIbI XuMHUUYECKOU
cBs3u. KoBaneHTHasi CBsI3b U €€ XapaKTEPUCTUKHU (SHEPrus CBS3W, JUIMHA CBSI3U, BaJICHTHBIN
yroJi, KpaTHOCTh CBSI3U, MOJSPHOCTD, NOJsIpU3yeMocTh). KoBasieHTHas HeNosipHas U MoJsipHast
cBsA3b. OOMEHHBIN U TOHOPHO-AaKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW HOJIIPHOMN
cBsa3u. ['eomerpuss monekyinsl. MoHHas cBsa3b. Mertammdeckas CBA3b. BomopoaHas CBA3b U ee
BJIMSIHME HA CBOMCTBA BeUIECTBA. MEXMOJEKYISPHBIEC B3aUMOJICUCTBUS. .

ArperatHble cocTosiHUS BemlecTBa. ['a3bl. ['a30Bble 3akoHbI. YpaBHeHue Knaitnepona
— MenneneeBa. 3akoH ABoraapo. 3aKkoH 00bEMHBIX OTHOILIEHUI. OTHOCUTENbHAS TIOTHOCTH
razoB. Cpennsis mossipHass macca cmecH. CTpoeHHe TBEpPAbIX TeNl: KPUCTAUIMUYECKHE H
amop¢Hble BemecTBa. THMBl KPUCTAIIMYECKUX DPELIETOK: aTOMHAs, MOJEKYJsSpHas, HOHHas,
Metainueckas. [lonsitue 00 »ieMeHTapHON sueiike. 3aBUCUMOCTb (PU3UYECKHX CBOMCTB
BellecTBa OT THIIA KpPUCTAJUIMUECKOM pemerkd. [IpuumHbl MHOrooOpasusi BEIIECTB.
CoBpeMeHHbIE NPECTABICHNS O CTPOCHUHU TBEPJIBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB.

Jemonctpanum. 1. OGpa3iipl BEIIECTB MOJIEKYISIPHOTO U HEMOJIEKYISPHOTO CTPOCHHUS.
2. Bosronka noza. 3. Monenu Monekyn. 4. Kpucrammdeckue peneTku.

OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKHX peaKkui

Kunaccnpukanusi XMMH4YeCKHX PpeakuMid 1O pa3IMYHBIM [PU3HAKaM CpPaBHEHMS.
['omorennsie u rereporeHHble peakuuu. Krnaccudukamus mo 3Haky TemoBoro 3¢dekra.
OOpatumbie U HeoOpaTuMble peakiuu. KaranuTuueckue W HEKaTaTUTHUYECKHUE PEeaKIIUu.
Peakuuu ¢ u3MeHeHueM M 0e3 M3MEHEHHUS CTENEHU OKHCIIEHUS JJIEMEHTOB B COEIUHEHUSX.
DHepreTuka  XUMHYecKux  peakuuid.  TemmoBod  sPdekr  XUMHYECKOW  peakiuu.
OHJIOTEPMUYECKHE U DSK30TEPMHUYECKHE peakiuu. TepMOoXMMHUYECKHE ypaBHEHHUs. Teruiora
oOpa3zoBaHHsl BemiecTBa. 3akoH l'ecca W cieacTBusi U3 Hero. JHeprusi cBs3u. [lonsTtue o0
sHTpomnuu. Bropoii 3akon Tepmonunamuku. @opmyina bonsimana. ueprus I'n60ca u kputepuu
CaMOIIPOU3BOJIBHOCTA XUMHUECKON PEAKIIUU.

OoOpatumble peakunu. XuMuueckoe paBHoBecue. Koncranrta paBHoBecus. [IpuHiun
Jle [llaTenbe. PaBHOBECHBIE COCTOSIHUSA: YCTOMYMBOE, HEYCTOWMUNBOE, Oe3paznuuHoe. CMenieHne
XUMHYECKOTO PABHOBECHUS MO ACHCTBUEM Pa3INIHBIX (DaKTOPOB: KOHIICHTPAIIUU PEAareHTOB HIIN



MIPOJIYKTOB PEAKLIUH, JABIEHUS, TeMITepaTypsl. Poib cMeleHnst paBHOBECHS B TEXHOJOTUYECKHUX
nporeccax.

CkopocTh XHMMHYECKMX peakluii, €€ 3aBUCHUMOCTb OT pa3lIWYHbIX (AKTOPOB:
NPUPOJBl PEArupyIOLIMX BELIECTB, KOHILEHTPAIMUM pPEarupyroliuxX BeIIeCTB, TEMIIEPaTyphl,
HaJIMYMs KaTajln3aTopa, MIIOIAAN TOBEPXHOCTH pPEearupyrolux BEIIecTB. Peakiiuu roMoreHHble
U TeTeporeHHnle. 3akoH aercTByrommx macc. [IpaBuimo Bant-I'odda. Ilonstue o6 sHepruum
aKTHUBALUU U 00 sHepreTuueckoM mnpoduie peakiuu. Karanuzaropsl u katanu3. AKTUBHOCTh U
CEJIEKTUBHOCTh Karanu3aropa. KaramuThueckoe OKHCIEHHE YrapHoro rasa B KOHBEpPTEpax
BBIXJIOITHBIX I'a30B B aBTOMOOUJISIX.

JemMoHcTpanum. 1. DK30TepMUYECKHE U SHAOTEPMHUUECKNE XMUMHUUYECKUE PEaKLUU. 2.
TenuioBbl€ ABJICHUS IIPU PACTBOPEHUU CEPHOM KUCIOTHl U AMMHUAYHOU CEIUTPHI. 3. 3aBUCHMOCTb
CKOPOCTH p€aKLMM OT IPUPOJIbl BEIIECTB HAa IPUMEPE B3aUMOAECUCTBUS PACTBOPOB PA3JINYHBIX
KHCJIOT OJMHAKOBOM KOHIEHTpAIlMd C OJMHAKOBBIMM KycOYKaMu (TpaHysiaMH) IIMHKA U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHusi, IIMHKA, jKeje3a) C PacTBOPOM COJISHOM
KUCTOTHI. 4. B3aumoielicTBUE pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMH TUOCYJIb(haTa HaTPHs
Pa3IMYHON KOHLEHTPALMU U TEMIEPaTyphl. S. 3aBUCUMOCTbH MOJI0KEHUS PABHOBECHUS B CUCTEME
2NO2 = N204 ot TemnepaTypsbl.

JlaGopaTopHbIe ONBITHI.

1. Karanutnueckoe pasiiokeHre nepokcra BoJopoa.

PacrBoOpsI

Crnoco0bl BbIpaeHHs] KOJHYECTBEHHOI0 COCTaABa PacTBOpa: MaccoBas JI0JIs
pPacTBOPEHHOIO BellecTBa (MPOLEHTHAs KOHIEHTpalus). PacTBopeHue kak (pU3NKO-XUMHYECKHI
mpotiecc.

Jucnepcubie cucrembl. Kommonansie pactBopsl. McTuHHbIE pacTBOphl. JlucnepcHas
daza u nucnepcuonHas cpeaa. CycneH3uu U sMynbcuu. 3omnu U renu. OnanecueHuus. Ipdext
Tunpans. Koarymsuus. Cenumenrtanus. Cunepesuc.

Peakuum B pacTtBopax 3/ieKTpoIuTOB. KayecTBeHHbIE peakui Ha HOHBI B pacTBOpE.
KucnorHoocHOBHBIE B3auMojelcTBUA B pacTtBopax. AMporepHocTs. MoHHOE mnpousBeneHue
Bozbl. Bomopoausiii mokazarens (pH) pactBopa. CunbHble U ciiaObie 2sekTponuThl. Pacuer pH
pacTBOPOB CHJIBHBIX KHUCJIOT M Imienoued. KoHCTaHTBI aucconuaiu ciadblX 3JIEKTPOJIUTOB.
Peakuuu wonnoro obmena. [lonHble U COKpalleHHbIE HOHHBIE ypaBHEHUS. [ MIpOiH3 coyei.
I'uaponus mo KaTuoHy, MO aHUOHY, IO KATUOHY U 0 aHUOHY. Peakius cpeabl pacTBOPOB COJIEH:
KHUCTIOTHAs, IIe04YHas U HelTpanbHas. [lomHblii HeoOpaTUMBI THAPOIU3. 3HAYEHHE THIPOIIN3a
B OHMOJOTMYEeCKHX OOMEHHBIX Mpoleccax. PaBHOBecHe MeXAy HACBHIIIEHHBIM PAacTBOPOM U
ocaakoM. [Ipon3BeneHne pacTBOPUMOCTH.

demoncTpauuu. 1. OnpeneneHue KUCIOTHOCTH CPEbl MPU MOMOIIM UHAUKATOPOB. 2.
Oddext Tunnans. 3. O6pazoBaHNE KOMIUIEKCHBIX COSTMHEHHH MEPEXOIHBIX METAIIJIOB.

JlabGopaTopuble onbIThl. 1. Peaknuu monHOro oOmena. 2. CBOWMCTBa KOJIJIOUIHBIX
pactBopoB. 3. 'maponus coneil. 4. [lonyueHne u cBOWCTBa KOMIUIEKCHBIX COEIMHEHUH.

OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC IPOLECCHI

OKHCIUTEbHO-BOCCTAHOBUTEIBLHbIE peakumu. Tunbt OKUCTUTENBHO-
BOCCTAHOBUTEIBHBIX peakiuil. OKucaeHue U BoccTaHoBIeHUE. OKUCIUTENN U BOCCTAHOBUTEIIH.
MeTo/ 371IeKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO OanaHca. [ToBeneHue BenecT B cpefax ¢ pasHbIM



3HaueHuem pH. Ilepmanranar kamms Kak OKUCIHUTENb. OKHCIMTEIBHO-BOCCTAHOBHUTEIbHBIC
peaxkuuu B IpUpOJE, IPOU3BOACTBEHHBIX IIPOLECCAX U )KU3HENEATEIBHOCTH OPraHU3MOB.

I'anbBanumyecknii 3jemMeHT (Ha npumepe osaeMmeHTa JlaHuans). XuUMHUYECKUE
VUCTOYHUKU TOKA: TaJIbBAHUYECKUE JJIEMEHTBI, AaKKyMYJSITOPbl W TOIUIMBHBIE 3JIEMEHTHI.
ONEKTPOXUMHUYECKUM  psii  HamnpsOKEeHWM  (AaKTUBHOCTH) MeETaioB  (psh — CTaHJApTHBIX
3JIEKTPOJHBIX TOTEHIIUAJIOB).

JIEKTPOJIM3 DPACIUIABOB M BOJHBIX PACTBOPOB 3JIEKTPOJUTOB (KUCIIOT, IIEIOYEH MU
coneit). IIpakTHueckoe  NpPUMEHEHUE  NIEKTPOIM3a A  [OJy4yeHHs  IIEJOYHBIX,
I1€JI0YHO3EMEIIbHBIX METAJUIOB U amtoMuHMs. Koppo3us MeTaylIoB: criocoObl 3alUThl METAJUIOB
OT KOPPO3HUHU.

JemoncTpauuu. BsaunMmoneiicTBue mnepmaHraHara Kauus C CyJabGUTOM HaTpus B
pa3HBIX Cperax.

OCHOBBI OPraHM4YecKOH XUMHUU

OcHOBHbBIC IIOHATHS OPraHUYECKOM XUMHH

[losiBneHne ¥ pa3BUTHE OpPraHMYECKONM XMMHMM Kak Hayku. llpenmer m 3amaum
OpraHMYECKON XUMHUU. MeCTO U 3HaYeHHE OpPraHu4eCKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
B3aumocBsI3p HEOpPraHMYECKMX W OpraHuyeckux BemecTB. OCOOEHHOCTH OpraHuYecKuX
BeuiecTB. IlpuumHbl MHOrooOpas3usi opraHudeckux BemlecTB. OpraHuueckue BEIIECTBa B
npupose. YTJIEpOAHBIM CKEJIeT OpPraHu4ecKod MOJIEKYJbl, €ro THUIbL: IUKINYECKHE,
anukiandeckue. KapOouuknnueckue U reTepoluKiInyeckue ckenerbl. KpaTHOCTh XUMHYECKON
CBSI3U (BHU[BI CBsi3ell B MOJIEKyJaX OpPraHMYECKUX BEIIECTB: OJAMHApHBIE, JBOIHbBIC, TPONHBIE).
M3MeHeHne >HEPIUM CBA3EH MEXKIy aTOMAMH YIJIEpOJa IPU YBEIWYEHHHM KPAaTHOCTH CBS3H.
HacpllieHHBIE U HEHACBHIIIEHHBIE COCJUHEHMS. DJIEKTPOHHOE CTPOCHHE M XMMHMYECKHE CBS3U
aToma yriepoja. ' ubpuanzanus aToMHbIX OpOUTaIel, €e TUIIbI AJI1 OPTaHUYECKUX COeIMHEHUH:
sp3, sp2, sp. OOpa3oBaHMe curmMa- M MU CBSI3eH B MOJIEKYJIaX OPraHMYECKHX COEAMHEHU.
[TpocTpaHCTBEHHOE CTPOEHUE OPTraHUYECKUX COEAMHEHUH. XMMHUUYECKOEe CTPOEHHUE KaK MOPSAI0K
COEIMHEHUS] aTOMOB B MOJIEKYJIE COIJIACHO UX BaJIEHTHOCTH.

OcHOBHbIE TOJI0KEHUS] TEOPUH XMMHMYECKOr0 CTPOEHHMSI OPraHUYecKUuX
coenunenuii A. M. ByrtiiepoBa. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOCHUS
monekyn. CtpykrypHast ¢gopmyna. M3omepus u nzomepsl. CTpyKTypHass U NMPOCTPAaHCTBEHHAs
nzomepus. M3zomepus yrieponnoro ckenera. Mzomepus nonoxenus. MexknaccoBas U30Mepusl.
Bunaelr npocrpancTBeHHOM u3zomepuu. OnTtuueckas H30MepHs. ACHMMETPHUYECKMH aToM
yraepoaa. OnTudeckue aHTUNOAbL. XHUPaIbHOCTh. XHPAIBHBIE W aXHUPAJIbHBIE MOJIEKYJIBI.
['eomerpuueckass u3zomepus  (umc-, TpaHc-u3oMmepus). DUBNKO-XMMHUYECKHE  METObI
UCCJIEIOBAaHMSI CTPOEHUS U  PEAKIHMOHHOM CHOCOOHOCTHM OPraHMYECKHX COEIMHEHM.
Crnexrpockonust SIMP, macc-cnexktpoMerpusi, UH(pakpacHasi CHEKTPOCKOMHUS. JIEKTPOHHOE
CTpOEHHE OpraHMYeCKHX BellecTB. B3anMHoOe BIMsSHME aTOMOB M TPYII aTOMOB. DJIEKTPOHHbBIE
a3 dexThl. UHAYyKTUBHBIN U Me30MepHBIN 3 dexTsl. [IpeacraBnenue o pezoHaHce.

Kaaccupukanma opranmdyeckux BemecTB. OCHOBHBIE KJIAcChl OpPraHMUYECKUX
coeauHeHuil. IlpuHIMnel KiaaccupuKauu — opraHuueckux coeauHeHuil. Ilonstue o
¢dynkunoHanbHO# rpymme. Kinaccudukanus opraHMUecKuX COEAMHEHUH Mo (yHKIHMOHAIHHBIM
rpynmnaM. ['omonorus. ['omosorn. I'omonormyeckas pa3HOCTb. ['OMOJIOTMYECKHE PSIBI.
Homenknarypa opraHuuyeckux BellecTB. MexayHapoJHas (cucTtemMaThueckas) HOMEHKIATypa



OpraHMYECKUX BEUIECTB M MPUHLUIB 00pa30BaHHs HAa3BaHUIl OPraHUYECKUX COCIUHEHMU.
PanuonansHast HomMmeHKIaTypa.

Kaaccupukanusas u oco0eHHOCTH opraHumveckux peakuuid. CrocoObl 3ammceit
peakuuii B opraHuueckod xumuu. Cxema U ypaBHEHHE. YCIOBHUS IPOBENEHUS PEAKLIUM.
Knaccugukanus peakuuii OpraHMYECKUX BELIECTB MO CTPYKTYPHOMY INPHU3HAKY: 3aMelleHHeE,
MIPUCOEIMHEHHE, OTILIEIUIEHUE. PeakiimoHHble LEeHTphl. llepBoHauanbHble NOHATUS O TUIAX U
MEXaHU3MaX OpraHUYEeCKUX peakuuid. ['OMOIUTHYECKM U TeTepOIUTHYECKUN pa3pbiB
KOBAJEHTHON XMMHUYECKOW CBsi3U. CBOOOTHOpAAMKANIBHBIA M HOHHBIM MEXaHU3Mbl pPEaKIIUU.
[TonsiTie o cBOOOMHOM paaukaie, Hykieodwuie, snekTpoduie, KapOOKaTHOHE M KapOaHUOHE.
O6o03HaueHue MOHHBIX PEAKIHUl B OpraHMYecKoil XuMuu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaknuy B OpraHndeckoil xumun. VneHTudukanus opraHiuecKux coequHeHui. [ eneTnyeckas
CBS3b MEXKY KJIaCCAMH OPraHUYECKUX COEIMHEHUM.

JdemoHncTpaumnu. Mojenn opraHu4ecKux MOJIEKYIL.

YriaeBogopoabl

AJIKaHBbI. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJIbl MeTaHa. Sp3 —
rubpuanszanys opouraneit atoMoB yrieponaa. ['omonoruueckuit psa u odmas Gopmyna alkaHoB.
Cucrematnueckass HOMEHKJIATypa aJlKaHOB U pagukaioB. M3omepus yriepogHoOro ckenera
ankaHoB. PU3MUECKUE CBOWCTBA AIKAHOB. 3aKOHOMEPHOCTH M3MEHEHUS (DM3MYECKHX CBOMCTB.
XUMHYECKHME  CBOMCTBAa  QlKaHOB: TaJOr€HUPOBAaHUE, HUTPOBAaHUE, JAETUIPUPOBAHUE,
TEPMHUECKOE Pa3JIoKEeHHUE (IIUPOJM3), TOPEHUE KaK OJUH M3 OCHOBHBIX MCTOYHUKOB TEIUIa B
IIPOMBIIIJIEHHOCTH U OBITY, KaTaJUTHYECKOE OKUCIEHHE, KPEKUHI KaK CIOCOOBbI IOJTy4YeHUS
BXHEHIIIUX COETUHEHUN B OpPraHMYEeCKOM CHHTE3€, M30MEpU3alMs KaK CIOCO0 MOJIyueHUs
BBICOKOCOPTHOrO OeH3uHa. MexXaHu3M peakluud CBOOOJHOPAJAMKAIBHOTO 3aMelleHus (Ha
npuMepe XJOpUpoBaHUs MeTaHa). CHHTETHUYECKHE CHOCOObI TMOJTY4YeHHs alKaHoB. MeTofbl
MOJTyYEHUsI alIkaHOB M3 alKWITaloreHuAoB (peakuus Bropua), nexapOOKCHUIMPOBAHHEM COJEH
KapOOHOBBIX KHCJIOT U JJIEKTPOJIU30M PACTBOPOB coJied KapOOHOBBIX KuUCIOT. HaxoxaeHue
AJIKaHOB B NIPUPOJE U MPUMEHEHHE AJIIKaHOB.

Huxkaoankanbl. CTpoeHHE MOJIEKYIT ITUKIIOATKaHOB. O01mIas popMyra MUKI0ATIKAHOB.

Homenknarypa nukinoankaHoB. M3omepusi IIMKIOAIKaHOB: YIJIEPOIHOTO CKEJETa,
ME)KKJIacCcoBasi, MPOCTPAHCTBEHHas (LMC-TpaHCc-u3oMmepus). HanpsbkeHHble M HEeHanpsyKeHHbIE
ukiel. Crenuduka CBOMCTB IIUKIOATKAHOB C MaJlbIM Pa3MepOM LUKIIA. XUMUYECKHUE CBOMCTBA
[IUKJIONIPOTIaHA: TOPEHHE, PEaKIIUy MPUCOEANHEHUS (TUAPUPOBAHUE, PUCOCTUHEHHNE TATIOT€HOB,
raJIoTeHOBOJIOPOIOB, BOJbI) M ILHMKIOTE€KCaHA: TOPEHHUE, PEAKIMH PaTUKaTbHOTO 3aMEIIeHUS
(x1opupoBanue, HUTpoBaHue). [lonydeHne MUKI0ATKAHOB U3 ATKAHOB U JUTaJIOreHAKAHOB.

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl 3TUJIEHA. Sp2 —
rudpuau3anus opouTageil aroMoB yriaepoja: curma- v nu-cBsizu. 'omonornyeckuil psaa u oomas
¢dopmyna ankeHoB. Homenknarypa ankeHoB. M3oMepusi ajakeHOB: YIJIEPOAHOIO CKEJIETa,
MOJIO’KEHUS KPAaTHOM CBSI3M, MPOCTPAHCTBEHHAs (FeoMeTpUuecKas M30Mepusi, WIM LHC-TpaHC-
U30MepHs), MeXKIaccoBas. PU3NUECKHUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOWCTBA aJIKEHOB.
Peaknuu  57eKTpoUIBHOTO MPHCOSAMHEHUS KaK Crocod TmonydeHus (YHKIIMOHATBHBIX
MPOU3BOJHBIX YIJIEBOJIOPOJOB: TUJPUPOBAHHUE, TAIOTEHUPOBAHME, THIPOTajJOreHUpoOBa- HHUE,
rujapaTanus ankeHoB. [IpaBuno MapkoBHUKOBA U €r0 OOBSICHEHHE ¢ TOUKH 3PEHUS DIEKTPOHHOU
Teopuu. PagukanbHoe mpucoenrHeHne OpOMOBOAOPOIA K ajJKeHaM B MPHUCYTCTBUH MEPEKHUCEH.
OxkucneHue alkeHOB: TOpeHHe, OKUCICHHE KUCIOPOAOM B MPUCYTCTBUU XjopuaoB namutaaus (11)



u memu (II) (Bakep-mporiiecc), OKHCICHHE KHUCIOPOIOM B TPHUCYTCTBUM cepedpa, OKUCIEHUE
rOpsiYMM TMOJAKUCICHHBIM PacTBOPOM IE€pMaHTraHaTa Kajus, OKUCIECHUE MEPMAHTaHATOM Kajus
(peakust Barnepa). KadecTBeHHbIe peakiuu Ha JABOMHYIO CBsi3b. lIpoMbllUIeHHBIE |
nabopaTopHbIE CIIOCOOBI MOyYeHHUs alKeHOB. [loyueHne anKkeHOB ACTUAPUPOBAHUEM alTKAHOB;
peakuuel SIMMHUHUPOBAHUS U3 CIMPTOB, TAJOrCHAIKAHOB, IUralioreHasikaHoB. I[IpaBuio
3aniueBa. I[lomumepuzanus ankeHoB. [lonumepusanus Ha kartanusaropax lLlurnepa—Harra.
[TonusTHiieH Kak KPYNHOTOHHAKHBIM IPOJYKT XUMHUYECKOIO MpOU3BOACTBA. lIpumeneHue
AJIKEHOB (3TWJICH M MPOTHUIICH).

Aaxaguenbl. Kiaccudukanus ankagueHOB MO B3aUMHOMY PACIOIOXKEHHIO KPAaTHBIX
cBsizeil B Mosekyne. OCOOCHHOCTH DIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS
COMpsDKEHHBIX ankanueHoB. OOmas Qopmyna ankamgueHoB. HomeHknatypa u u30Mepus
ankaaueHoB. PU3NYECKHE CBOMCTBA aJKaJUEHOB. XUMUYECKUE CBOMCTBA AJIKAJUEHOB: PEAKLIMU
NpUCcCOeIUHEeHHs (TUIPUPOBAHKE, TaJOTEHUPOBAHKE), TOPEHUS U mosiuMepusanuu. 1,2- u 1,4-
npucoeaunenue. Ilomydenue ankaaueHoB. CuHTe3 OyragueHa wu3 OyraHa M 3TaHOIIA.
[Tonmumepuzanus. Kayuyku. Bximag C. B. JleGeneBa B monyuyeHHUE CHHTETHYECKOIO Kaydyka.
Bynkanuzanus kaydykoB. Pe3una. MHorooOpasue BHIOB CHHTETHYECKHX KaydyKOB, HX
CBOIMCTBA U IPUMEHEHHUE.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl aleTHIICHA.
sprubpuausanus opOurtaneid aromMoB yriepoaa. ['oMmonorwmueckwii psn u obOmas ¢opmyna
ankuHoB. HomeHkiaTtypa ankuHoB. M3omepusi aJIKMHOB: YIVIEPOJHOTO CKEJIETa, MOJIOXKEHHUS
KpaTHOM CBs3H, MEXKiaccoBass. (Pu3MyecKue CBOWCTBA AJIKMHOB. XHUMHUYECKHE CBOMCTBA
aNKUHOB. Peakium mpucoeIMHEHUs KaK CIOCO0 MONy4YeHHUsS MOJMMEPOB M APYTUX MOJE3HBIX
NpoayKTOB. ['mapupoBanue. Peakuuu npucoequHEHus: rajoreHoB, rajJoreéHOBOJAOPOIOB, BOJBI.
Tpumepuszauus u auMmepusalnus aneTwieHa. Peakuuu 3amenieHusi. KucnotHele cBoiicTBa
QJKWHOB C KOHUEBOM TpPOWHON CBsA3bIO. AueTwieHuAbl. l'opeHue auerusneHa. OKHCIIEHHE
AQJKWHOB pPAacTBOpPOM IepMaHraHara kanus. l[lomydeHue anerusieHa NHUPOJIM30M METaHA U
KapOugHeIM  MeTogoM. CHHTE3 aJKUHOB aJKWJIMPOBAHUEM aleTWwinaoB. [Ipumenenue
aretuseHa. ['openue areTmieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHHU JJIsI CBAPKH U
PEe3KH METaJIOB.

Apenbl. Vctopus otkpeitusi 0eH3ona. CoBpeMEHHBIE MPEICTABIEHUs 00 JIEKTPOHHOM
U MIPOCTPAHCTBEHHOM CTpoeHuH Oenszona. O6mas Gopmyrna apenoB. Mzomepust 1 HOMEHKIIaTypa
roMosioroB O6ensona. Mzomepus nu3amenieHHbIX O€H30J10B Ha MpuUMepe KcuionoB. dusnueckue
cBOiicTBa OeH301a. XUMHUYecKHe cBOMCTBa OeH3oma. Peakiuu 3amenieHust B 6EH30JIbHOM sIpe
(anmexTpounpHOE 3aMelleHHe): TaJOTeHHPOBAHUE, HUTPOBAHUE, ANIKWIMpOBaHHeE, Peakuuu
MPUCOCNUHEHHUST K OeH30Jy (TUIPUpPOBAHHE, TaJOT€HUpPOBAaHWE (XJIOPUPOBAHHME Ha CBETY)).
Peakius ropenus. OcoOEHHOCTH XUMUYECKUX CBOMCTB AJIKHUIOCH30JIOB HA TIPUMEPE TOJIYOJIa.
B3aumHoe BnusHHME aTOMOB B MoJjeKyie Toiyosa. llpaBuia opueHTalMM 3aMecTUTENed B
peakuusx 3aMelieHus. XJopupoBaHue Toiyosa. OKucieHHe alKUIOEH30JI0B PAacCTBOPOM
nepMaHraHata kanus. [amoreHupoBaHue anKWiIOEH30710B B OOKOBYIO Iiemb. HuTpoBanue
HuTpoOen3ona. [lomydenne OeHzoma W ero romonoroB. [IpuMeHeHHEe TOMOJIOTOB OeH30Ia.
I'eneTnueckasi CBA3b MEXAY Pa3IUYHBIMHU KJIACCAMH YIJIEBOJOpOJ0B. KauecTBeHHbIE peakiuu
Ha HeMpeAeNbHbIE YTIeBOA0POIbI.

I'anorenonpousBoanble yrieBoaopoaoB. Peakiuu 3amelleHuss TrajoreHa Ha
TUAPOKCHWII, HUTPOTPYIMY, LHaHOrpymnmy. JleficTBMe Ha TrajgoreHNpOW3BOAHBIE BOJHOTO H



CIIUPTOBOTO pacTBopa mienoun. CpaBHEHHE PEAKIIMOHHON CIOCOOHOCTH aJKMII-, BUHWII-, (DeHUII-
¥ OCH3WITAIOTCHUI0B. B3auMoIelicTBHE AUTANOTCHATKAaHOB C MarHueM U nuHKoM. [loHsTHE O
METaJUIOOPTaHMUECKUX COeAMHEHMX. VCroap30BaHNe raloreHONPOU3BOAHBIX B OBITY, TEXHUKE
U B CUHTE3E.

Jemoncrpanun. 1. CocraBieHue Mojeleldl MOJEKyJ alkaHoB. 2. bpomupoBanue
rekcana Ha cBery. 3. ['opeHue merana, sTwieHa, anetwieHa. 4. OTHOLIEHWE MeTaHa, YTHICHA,
aneTuiieHa U OeH30jla K pacTBOpaM IepMaHraHara kKainusi u Opomuoit Boxe. 5. Ilomydenue
STWJIEHA peaklMel neruaparauuu sTaHona. 6. [lonydeHue anerusneHa TUapoiIM3oM KapoOuaa
Kasnplus. 7. OKUCIEHHE TOJIyoJla pacTBOpOM mnepMaHraHara kauus. 8. [lomyudeHue crtupona
JENoJUMEpU3alMell MONIUCTUPOIa U HCIBITAHUE €r0 OTHOIIEHHS K pPacTBOPY IE€pMaHraHara
KaJusl.

IIpakTnyeckune padoTsl

1. U3roToBienue Mojieneil MoJIeKyJl OPraHM4eCKUX BEIIECTB.

2. [lomyuenue 3TUICHA U U3YYEHHUE €TI0 CBOMCTB.

3. [lomyuenue 6pomaTaHa.

Kucnopoacoaepaxamme oprannyeckie CoeiHHEHUs!

Couprsl. Knaccuduxanus, HOMEHKIaTypa U U30MEpUs CIUPTOB. ['oMoI0rndyeckuii pss
u oOuiast popmyiia NpeaeNbHbIX OJHOATOMHBIX CHUPTOB. PU3NYECKUE CBOWCTBA IPENEIbHBIX
OJTHOATOMHBIX CIIUPTOB. BomopoaHas CBs3b MEXIY MOJIEKYIaMU U €€ BIUSHUE Ha (PU3UIECKUE
cBOiicTBa ciMpPTOB. XMMHUYECKHE CBOMCTBA CIUPTOB: KHCIOTHBIE CBOMCTBA (B3aUMOJIEHCTBUE C
HaTpUeM Kak CIOCO0 YCTaHOBJEHUS HaJIM4YUs THJIPOKCOTPYIIbI); pPEaKUUU 3aMeIleHUs
THJIPOKCUIIBHOM IPYIIIBI Ha TaJOreH KaK CIIoco0 MoJIydyeHHsl pacTBOPUTEIIEH; MEKMOJICKYIsipHas
U BHYTPUMOJIEKYJISIpHas JAeTuaparanus; o0pa3oBaHUE CIOXKHBIX 3(UPOB ¢ HEOPraHUYECKUMHU U
OpPraHMYECKMMH KHCJIOTaMM; TropeHHe; okuciaeHue oxcuaom wmenu (II), moaxucieHHbIM
pacTBOpOM IIE€pMaHraHaTa KaJlis, XpOMOBOM CMECBIO; pEaKLUU YIJIEBOJOPOIHOIO paIHKala.
Ankoronarel. ['maponus, ankwinpoBaHue (CHHTE3 TMPOCTHIX 3GUpPoB 10 BuibsiMcony).
[TpombinieHHbI cuHTE3 MeTaHosa. [lomydyeHue sTaHona: peakuus OpOXKEHHS TIIFOKO3BI,
ruaparanus otuieHa. [IpuMeHeHne MeraHona M dTaHosa. DU3MONIOrMYECKOEe JEHCTBHE
METaHOJIA ¥ 3TAHOJIA HA OPTaHU3M YeJIOBEKa.

MHoroaroMHble CHHUPThI. OTWICHIVIMKOJIb W TJIMLEPUH Kak IMPEACTABUTEIN
IpeeNbHbIX MHOTOATOMHBIX CHUPTOB, X (pu3nyeckre U XMMudeckue cBoiicTBa. KauectBenHas
peakius Ha MHOTOAaTOMHBIE CIIUPTHI U €€ IPUMEHEHHNE I paclio3HaBaHUs IJIMIEpPUHA B COCTaBE
KOCMETHYECKHUX cpencTB. CHHTE3 IMOKCaHa W3 ITHIEHITIMKONS. TOKCHYHOCTD TUIICHIIIMKOJIS.
[TpakTHueckoe NpUMEHEHUE STUJICHIJIMKONA W riuuepuHa. [Ipocteie 3duppl Kak H30MeEpbI
IpeleNbHBIX OAHOATOMHBIX CIUPTOB. CpaBHEHHE UX (PU3MUECKUX M XUMHYECKHX CBOICTB CO
cnupTaMu. Peakius paciierieHns NpocThiX 3pUpOB HOI0BOIOPOIOM.

®enouibl. CTpoeHue, U30MepUs U HOMEHKJIATypa (eHooB. B3anMHoe BiIMsIHEE aTOMOB
B MoJjiekyie (eHona. Pu3nMUeckue M XMMHUYECKHe CBOWCTBa (eHosa u Kpe3zosoB. KuciaoTHbie
cBOMcTBa (DEHOJIOB B CPaBHEHMU CO CIUPTAMH: PEAKIMU C HATPHEM, THAPOKCHUIOM HATpPHUS.
Peakiuu 3amenienus B OEH30JbHOM KOJIbIlE (TaioreHupoBaHue (OpOMHpPOBAHUE), HUTPOBAHHUE).
Oxucnenue ¢enonon. KayectBennsle peakuuu Ha ¢enon. [lomyuenune ¢enona. Ilpumenenue
denomna.



KapOoHunbHble coeluHeHUAl. AJbJeruabl M  KETOHBbI. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE KapOOHWIBHOW TpYIIbI, €€ MOJSIPHOCTh U MOJSPU3YEeMOCTb.
Knaccugukanus anpneruoB u keToHoB. CTpoeHUe NpeAeIbHbIX albIeTHA0B. [ oMoIornyecKkuii
psil, HOMEHKJIATypa, W30MEpHsl NpEeAeNIbHbIX anbAeruaoB. CTpoeHHE MOJIEKYJbl allE€TOHA.
['omonoruyeckuii psija, HOMEHKIAaTypa M u3oMepus KetoHoB. OOmas ¢opmyna MpeaeibHbIX
anbIeruioB U KeroHoB. Dusnuueckue cBOHCTBa (hopMmanbAeruia, aleTalbleruaa, aneToHa.
XHUMHUYECKUE CBOMCTBA MPEACIbHBIX AIbJECTUI0B U KETOHOB. Peakuuu npucoeauHEeHus: BOIbL,
CIUPTOB, IIMAHOBOJOPOJA U Tujapocyibpura Hatpus. CpaBHEHHE PEAKIMOHHONW CIHOCOOHOCTH
albJACTUJIOB U KETOHOB B PEAKUMAX MPUCOCIAUHEHMs. Peakuuu 3amelieHus aToOMOB BOJAOPOJA
Opu yriaepogHoM aroMe Ha ranoreH. l[lonmmmepusanums Qopmanbaerna W aneTalbIeTrHaa.
Oxucnenue  KapOOHWIBHBIX coequHEHUH. OCOOECHHOCTH peakIMH OKHCICHUS aleTOHA.
CpaBHEeHuE OKHCJIEHMsS  albJErMJ0oB M  KETOHOB. [mapupoBanue. BoccraHoBieHue
KapOOHMJIBHBIX COCAMHEHUH B cHUpTHL. KadecTBEHHbIE pEaKIMKM Ha AIbACTUIAHYIO TPYIITY
(peakmust «cepeOpsHOTO 3epKaiiay, B3aumozaeicTBue ¢ ruapokcuaom menu (II)). OcobennocTn
dopmanbaeruaa. [lomydeHue mpeeNbHBIX albJETUI0B: OKUCICHHE CIUPTOB, TUApATAIUSL
aneruieHa (peakuus KydepoBa), OKHMCIEHHEM STHJIEHAa KHUCIOPOJIOM B MPUCYTCTBUU XJIOpUIA
namnaaus (II). [onydeHnue aneToHa okucIeHHEM MPOMAHOIa-2 U PA3I0KEHUEM KallbLIMEeBOM WK
0apueBOil CONM YKCYCHOM KHCIOTHl. TOKCHYHOCTH aibACTU/IOB. BaxkHeiiume mnpencTaBUTENn
aIbJIETU/IOB M KETOHOB: (hOpMalbJeTu]l, YKCYCHBIM aibpJeruj, alueToH M HUX IpaKTU4YEeCKOoe
UCIIOJIb30BaHUE.

Kap6onoBbie kucoTbl. CTpoeHHE MPEAEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
Knaccudukanus, wusoMepuss © HOMEHKIATypa KapOOHOBBIX KHUCIOT. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIbHOM rpynmbl. ['omonornyeckuit psia u obuias popmyna
MpeleIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DU3WYECKUE CBOMCTBA MpeAeNbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT HAa MpHUMEpPEe MYpPaBbHUHOM, YKCYCHOH, MPOMHOHOBOM,
NaJIbMUTUHOBOM M CTE€apUHOBON KHUCIIOT. BomopoaHblie cBsA3H, accorualus KapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA MPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KucCIoTHEBIE CBOMCTBA
(U3MEHeHHe OKPAaCKH MHAMKATOPOB, PEAaKLIUK C aKTUBHBIMHM METaJlJIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUsIMH, coyiiMH). VI3MeHeHue cuibl KapOOHOBBIX KHUCJIOT NPU BBEIEHUU JTOHOPHBIX U
aKLENTOPHBIX 3aMecTuTenell. B3aumopeilicTBue KapOOHOBBIX KHUCIOT CO CIUPTaMH (peaxius
sTepuduKanmm), oOpaTUMOCTh peakiuu. [anoreHnpoBaHne KapOOHOBBIX KHUCIOT B OOKOBYIO
nenb. OcoOeHHOCTH XMMHYECKHX CBOWMCTB MypaBbMHOW KHCHOTHL [lomyueHue mnpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHUE aJbJAECTUIOB, OKHCIEHUE MEPBUYHBIX CITUPTOB,
OKHCJIEHHWE aJIKaHOB M QJKEHOB, TUJIPOJIM30M T€MHHAIbHBIX TpuUranoreHuaoB. [lomydeHue
MYpPAaBbUHON M YKCYCHOM KHCJIOT B IPOMBIIIICHHOCTH. [[puMeHenne MypaBeHON U YKCYCHOM
KHCJIOT.

J/{ByXOCHOBHbIe KapOOHOBBIe KHCJOTHI: OOLIME CIIOCOOBI MONY4YEHHs, OCOOEHHOCTH
XUMHYeckux cBoicTB. Il]aBeneBas M MajmoOHOBas KHUCIOTa KakK MPEICTaBUTENH JUKApOOHOBBIX
kucinoT. HenpenenbHble U apoMaTHYeCKUE KHUCIOTHI: OCOOEHHOCTH MX CTPOEHHUS U CBOMCTB.
[IpumeHenne O€H30WHOW KHUCIOTHL. ApomaTudyeckue IuKapOOHOBBIE KHCIOTHI ((ranenas,
uzodraneBas u TepedTaneBas KUCIOTHI). [loHATHE O THAPOKCUKAPOOHOBBIX KHCIOTaX M HX
MPEICTABUTENSIX MOJIOYHOM, TUMOHHOM, SIOJIOYHON U BUHHOM KUCIIOTaX. Briciime npenenbHbie U
HenpeaenbHble KapOOHOBBIE KHUCIOTHL. 3HAY€HUE M TNPUMEHEHHE KapOOHOBBIX KHCIOT.
@OYHKIMOHAIbHBIE TPOU3BOJHbIE KapOOHOBBIX KHUCIOT. XJIOPAHTHAPUABI U  aHTUAPUIBI



KapOOHOBBIX KUCJIOT: MOJyuyeHue, rufponus. [lomydenue cioxHbIX 3(UPOB C UCIOJIB30BAHUEM
XJIOPAHTUAPUAOB M aHTUJPUIOB KUCIOT.

Chaoxnble 3¢upsbl. CrpoeHHe, HOMEHKIATypa W H30MEpHUs CIOXKHBIX 3(HUPOB.
Crnoxuble 3pupbl Kak M30Mepbl KApOOHOBBIX KHCIOT (MEXKiaccoBas mzomepusi). CpaBHEeHUE
($U3NUECKUX CBOMCTB M PEAKIIMOHHOW CIOCOOHOCTH CIIOXKHBIX A(PHPOB M HM30MEPHBIX UM
KapOOHOBBIX KHUCIOT. I'maponu3 cioxkHbix 3¢gupoB. CrocoObl MOSyYeHUs! CIOKHBIX 3(PHUPOB:
stepuukanusi  KapOOHOBBIX  KHUCJOT,  AlMJIMPOBAaHME  CHOUPTOB M aJKOTOJISITOB
TJIOTEHAHTHpUJIAMH M aHTUIPUIIAMU, QJIKWIMPOBaHHE KapOOKcmiIaT-uoHoB. [Ipumenenue
CIOXHBIX 3(GUPOB B MNUIIEBOH M MNap(IOMEpHON NPOMBIIUIEHHOCTH. AMHABI KapOOHOBBIX
KHCJIOT: TIOJIy4€HHE M CBOMCTBAa Ha mpumepe areramuaa. [loHaTue o HUTpMIAX KapOOHOBBIX
kucnoT. Uwmanrmapunsl. Conu  KapOOHOBBIX KHCIOT, HMX TEPMHUYECKOE pasJIOKEHHE B
npucyTcTBUM mmenoyn. CHHTE3 KapOOHMWIBHBIX COCTUHEHUN DPA3NIOKEHHEM KallbI[MEeBBIX COJIEH
KapOOHOBBIX KUCIIOT.

HemoHctpanuu. 1. B3aumoneiictBue HaTpusi ¢ 3TaHoyioM. 2. OKHCJIEHUE 3TaHOJa
okcugoM menu (II). 3. Topenme stanoma. 4. B3aumoneicTBue TpeT-OyTUIIOBOTO CHHPTA C
coistHoM kuciotoil. 5. MonmodopmHuas peakius. 6. OmnpeneneHue anbIerujoB MpU MOMOIIU
Ka4eCTBEHHBIX peakuuid. 7. OKUCICHHUE aJIbJIeTHA0B IEPMAHTaHATOM KaJIHsl.

JlabopaTopuble onbIThl. 1. CBoiicTBa 3THIIOBOTO criupTa. 2. CBOMCTBA TiIMLIEpUHA. 3.
CpoiictBa ¢enona. 4. CpoiictBa ¢(opmanuna. 5. CpoicTBa yKCycHOM KucioTel. 6. Conm
KapOOHOBBIX KUCIIOT.

IIpakTHyeckue paéoThl

4. [TonydeHue areToHa.

5. [lomyueHnue yKCyCHOM KUCIIOTHI.

6. CuHre3 sTHIaleTaTa.

A30T- U cepocoepkalue CoeUHECHUSI

Amunbl. Knaccudukanus no Ty yriieBoAOPOJHOTO pajuKaia U YUCIly aMUHOTPYIII B
MOJICKYJIC, HOMCHKJIATypa, U30MEpHA aMUHOB. HepBI/ILIHI)IC, BTOPUYHBIC U TPECTUYHBIC aMHWHBI.
DNEKTPOHHOE W MTPOCTPAHCTBEHHOE CTPOCHUE NPEICIIbHBIX aMUHOB. DH3MUecKre CBOMCTBA

aMUHOB. AMHHBI KaK OPTaHMYECKHE OCHOBAHMSI: PEAKIUU C BOAOH, Kuciaoramu. Conm
ANKWIaMMOHUS. Peakiins ropeHusi aMiuHOB. AJIKWJIMPOBAHUE U allJIMPOBaHNE aMUHOB. Peakiun
aMUHOB C a30THCTON Kkucioroil. [lomydeHne amMHHOB aNKUIUPOBAaHUEM aMMHaka U
BOCCTaHOBJICHMEM HHUTPOMPOU3BOIHBIX YIJIEBOJAOPOJIOB, U3 CHHPTOB. [IprMeHeHrne aMHUHOB B
dbapmMaleBTUYECKON MPOMBITIIIEHHOCTH.

ApoMaTnyecKkne aMHHbl. AHWJIMH Kak TPEJICTaBUTEIb apOMATHYCCKUX AMHHOB.
CTpOCHI/Ie agminHa. B3auMHoe BansaHue rpymnin aToMOB B MOJICKYJIC aHWJIMHA. Brnusane
3aMECTUTENICH B apOMaTHYECKOM SApe Ha KHUCIOTHBIE W OCHOBHBIC CBOWMCTBA apHIIAMHHOB.
HpI/IqI/IHBI ociia0JIeHrs OCHOBHBIX CBOMCTB aHWJINHA B CpaBHCHHHU C aMUHaMU NIPEACIBHOIO psaaa.
XVMHYECKUE CBOMCTBA aHUJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJICHCTBHIE C KUCIOTAMH); PeaKIINU
3aMeIleHus] B apOMaTHYecKoe s/Ipo (TaJoreHupoBaHue (B3auMMOACHCTBHE ¢ OpPOMHON BOMAOH),
HUTpOBaHUE (B3aUMOJCHCTBHE ¢ a30THOM KHUCJIOTOW), Cynb(UpPOBaHHE OKHUCIICHUE;
ANKWIMPOBAaHWE W allWIMpOBaHUE MO aToMmy a3zora. [lomydenue anunuHa (peakuusi 3UHUHA).
AHWINH Kak CBIPBEC IJId MPOU3BOACTBA aHUJIMHOBBIX Kpacheneﬁ. CuHTEe3nI Ha OCHOBE aHUWJIMHA.



I'erepounkiabl. A30T-, KUCIOPOJ- U CEPOCOIEpIKALIME reTepOoluKIIbl. DypaH, TUPPOIL,
KaK IpPEICTaBUTENN MATUWIEHHBIX TeTepouuKiIoB. lIpupona apoMaTHyHOCTH MATUYWIEHHBIX
FETEPOLMKIIOB. OJEKTPOHHOE CTPOCHHE MOJIEKYNBl MHPpPOJIA, ApOMAaTUYECKU XapakTep
MoseKyabl. Kucnorneie cBoiicTBa nuppodia. [lupuauH kak npencraBuTeNb IIECTUWICHHBIX
TFETEPOLMKIIOB. JEKTPOHHOE CTPOECHUE MOJIEKYJbl NHPUIMHA, APOMATUYECKHI XapakTep
MoJieKysbl. OCHOBHBIE CBOMCTBAa nNUpHMAMHA. Pasmuyue B IPOSBIEHUM OCHOBHBIX CBOMCTB
nupposia M NUpuauHA. Peakuuu nupuauHa: 3J€KTPOQUIBHOE 3aMelleHue, TUIAPUPOBAHHE,
3aMELICHHE aTOMOB BOZOPO/Ia B P-II0JIOKEHUN HA TUAPOKcOrpymy. [IMKOIUHBI U MX OKUCIICHHUE.

Hdemoncrpauuu. 1. OcHOBHBIE cBOWCTBa aMHUHOB. 2. KadecTBeHHbIE peakuuu Ha
aHWIHH. 3. AHWIMHOBBIE KpacuTenu. 4. O0pasibl reTePOIUKINICCKIX COSTUHEHHM.

Buosornyecku akTUBHbBIE BelIeCTBA

XKups! kak cnoxHbIe 3)UPHI TIAUIEPHHA U BBICIINX KapOOHOBBIX KHCIOT. PacTuTtensHbie
U JKABOTHBIE XKUPBI, UX cOCcTaB. PU3NUYECKUE CBOMCTBA KUPOB. XMMUUYECKUE CBOMCTBA JKUPOB:
THJIPUPOBAHUE, OKHUCIIEHHE. ['MApOIN3 WM OMBIICHHE JKUPOB KaK CIOCOO MPOMBIIUIEHHOTO
HOJIY4YEHHUs COJIeH BBICIIMX KapOOHOBBIX KUCIOT. ['maporenusanus ;xupoB. [Ipumenenue sxupos.
MbL1a Kak cOJIM BBICIINX KApOOHOBBIX KUCJIOT. MorolI1e CBOWCTBA MbLIA.

¥Yraesoasl. O6uas Gopmyina yrieonoB. Kiaccudukanus yrieBogaoB. MoHo-, onuro-
U nonucaxapuabl. Pu3nyecKkue CBOMCTBA M HAXOXJIECHUE YIJIEBOJOB B MpUpoJe (Ha ImpuMepe
TJIIOKO3BI U (pyKTO3bl). JIMHEHHAas ¥ nuKInueckass GOpMbI TIIIOKO3bI B (QPYKTO3bl. DOpMyIIbI
O®umepa u Xeyopca. [loHATHE O TayrOMepuM Kak BHAEC HM30MEPHM MEXKIY LUKINYECKOH W
nuHeHOUW (opMamu. XWMHYECKHE CBOWCTBA TIIFOKO3bI: OKWCIIEHHE XJOPHOH WM OpOMHOMN
BOJNOM, OKHCIEHHE a30THOM KHCIOTOM, BOCCTAaHOBIEHHME B ULIECTHATOMHBIA  CIIMPT,
U30MepH3alMsl, KayeCTBEHHbIE pEeaklUU Ha TJI0KO3y (3KCIEpUMEHTAJIbHbIE J0Ka3aTelbCTBa
HAJINYMA aJlbJICTUIHON U CIUPTOBBIX IPYIII B IIIOK0O3€), CHUPTOBOE, MOJIOUHOKHCIIOE OpOKEHHE.
['muko3uaHbIi TUIPOKCHIL, ero crneuuduyeckue cBoiictBa. [lonstue o ramko3ugax. Ilonstue o
INIIOKO3UAAaX, MX HaxokiaeHun B npupone. IlomydeHme rimroko3sl. Ppykrosa Kak H30MEp
rroko3el.  Pubo3za u  ge3okcupubosza. [lpumeneHue u OuojorMyeckas pojib YrIEBOIOB.
OxucneHue yriaeBo10B — UCTOYHUK YHEPTHH KUBBIX OPraHU3MOB.

Jucaxapuabl. Caxapo3a Kak IpeACTaBUTENb HEBOCCTAHABIMBAIOLIUX JMCAXapUIOB.
Crpoenue, Qusnueckue W XHUMHYECKHE CBOMCTBA caxapo3bl. [HWaponu3 aucaxapuios.
[Tosryuenue caxapa U3 caxapHoi cBekibl. [[puMeHneHne caxapossl.

IMoaucaxapuabl. Kpaxman, riMkoreH M LEUII0I03a Kak OMOJIOTHYECKUE TOJIMMEPHI.
Kpaxman kak cMmech aMuiIO3bl M aMWIONEKTHHA, €ro (U3MYecKue cBoicTBa. XHUMHUYECKUE
CBOMCTBA Kpaxmaja: THUApPOJIM3, KAYECTBEHHAs DPEAKLUs C HMOAOM M €€ INPUMEHEHHE I
oOHapyXeHHs Kpaxmaja B IpoAykTax nutanus. Llemtonos3a: ctpoeHue u pu3nyeckue cBOMCTBA.
XUMHYEeCKHEe CBOWCTBA LEIUIIOIO03bI: THIPOIN3, 00pa3oBaHue CIOXHBIX 3¢upoB. [IpumeHnenune
KpaxMasa ¥ 1eJoi03bl. [IpakTudeckoe 3HaYeHUE TOJINCaxapuioB.

HyxkiennoBbie kucjaorel. Hykmeoznnel. Hykieornael. HyknenmHOBBIE KHCIOTBI Kak
npupoanbie noiauMepsl. CoctaB u crpoenue HykiaenHoBbix kuciot (JJHK u PHK). I'maponus
HYKJIIEMHOBBIX KHCIOT. POJIb HYKJIEMHOBBIX KHCIOT B JKU3HEIEATEIBHOCTH OPTraHU3MOB.
®yukuuu JJHK n PHK. KommiementapHocTs. ['eHeTnueckuii Koa.

AMuHOKHCJI0TBI. COCTaB, CTPOEHHE U HOMEHKJIaTypa aMMHOKUCIIOT. ['oMosornueckuit
pSA MpEeAeNbHBIX aMUHOKHCIOT. PU3NYecKue CBOWCTBA MpPENeIbHBIX aMUHOKUCIOT. CriocoObl
MOJIyYE€HUS aMHUHOKHCIOT. AMHHOKHCIOTHI Kak amM@OTepHble OpraHMYecKhe COEAMHEHMS,



pPaBHOBECHsI B PAacTBOPAaX aMUHOKUCIOT. CBOMCTBA AMHHOKHUCIOT: KHCIOTHBIE M OCHOBHBIE
CBOWCTBA; ALMJIMPOBAHUE AMUHOTPYIIIbI;, STepUUKAIMS; PEaKIHMU C a30THUCTOH KHCIOTOM.
KavecTBeHHble peakiuy Ha aMHHOKUCIOTHI C ruapokcugoM wmenu (II). Cnemumduueckue
KaUeCTBEHHbIE pPEAKIUM Ha AapOMAaTUYECKUE U TETEPOLUKINYECKUE aMHHOKHCIOTHI C
KOHLIEHTPUPOBAHHON a30THOM KMUCIOTOM, Ha nuctenH c aunerarom ceuHua (II). buonoruueckoe
3HaYeHHe aaMUHOKUCIOT. O0JacTU MPUMEHEHUSI aMUHOKHUCIIOT.

IMenTuabl, ux crpoenme. [lentuaHas cBA3b. AMUIIHBIA XapaKTep MENTUIHOW CBA3H.
Cunre3 nentu0B. [ 'uapoaus3 nenTuaos.

Beaku xak npupomgusie Ouononumepsl. CoctaB u crpoeHue Oenkos. [lepBuuHas
CTpyKTypa OenkoB. DepMEHTATUBHBIM THIpONIHU3 OeNKOB. BTopmuHas cTpykTypa OenkoB: a-
CIHpayb, B-CTPYKTypa. TpernuHas W dYeTBepTHUYHas CTpyKTypa OenkoB. Jucynbduunsie
MOCTHKM W HOHHBIE W BaH-IEPBaajbCOBHI (TUAPO(OOHBIC) B3aMMOACUCTBHUSA. XHMHUYECKHUE
CBOIiCTBA OGJIKOB: THIPOJIN3, JCHATYpAllKsl, KAUeCTBECHHbIE (I[BETHBIC) PEAKLIMU HA OEIIKH.

demoncTpanuu. 1. PactBopuMoCTh yriieBoJIoB B Boje M draHone. 2. OOpasis
aMUHOKHCIIOT.

JlabopaTopubie ombiThl. 1. CBolicTBa TmOK03bl. 2. OrmnpeneneHue Kpaxmaina B
npoaykrax nutanus. 3. JKupsl u ux cBoiicta.4. L{BeTHbIe peakiiuu OEIKOB.

IIpakTnyeckune padoTnl

7. M'maponus kpaxmana.

BbicokomosiekysipHbIe cOeJUHEHHA

OCHOBHBIE TOHATHS BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMEp, IOJIHMEp,
CTPYKTYpPHOE  3BEHO, CTeleHb noiaumepu3anuu. OCHOBHblE  CHOCOOBI  MOJY4EHUS
BBICOKOMOJIEKYJIIDHBIX ~ COCIMHEHMH: peakuuu NOJIMMEpHU3allud U MOJMKOHICHCALUH.
Cononumepusanuus. CTpoeHHE U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHusi Mojekyin. Kiaccudukauus mnonumepoB: ImiiacTMacchl (IUIACTUKM), 3JIacTOMEpPhI
(kayyykH), BOJIOKHAa, KOMIO3UTHL. CoOBpeMEHHbIE IIacTMacchl (TUIACTUKU) (MIOJUATHIIEH,
MOJIMIPOIUIIEH, TIOJMCTUPOJ, TOJUBUHUWIXJIOPHU, (PTOpOILIACT, MONIUITUIEHTEpeTaIaT, aKpHII-
OyTaJMeH-CTUPOJIbHBIN IUIACTUK, MOJMKApOOHaThl). TepMoIIacTHUHbIE W TEPMOpPEAKTHBHBIE
nonumepsl. denondopmanpaerngnasie  cMosbl. KommosuTHele Matepuansl. BonokHa, ux
kinaccuukanus. IlpupoaHble M XMMHUYecCKHe BOJIOKHA. VCKyCCTBEHHblE M CHHTETHUYECKHE
BoJIoKHA. [IoHsATHE O BHCKO3€ M aneTaTHOM BoJoKHE. [lonnadupHble U MoMMaMUAHbIE BOJIOKHA,
UX CTPOEHHE, cBoicTBa. [IpakTHyeckoe MCnoabp30BaHnEe BOJIOKOH. DnactoMmepsl. [Ipuponuenii n
CHUHTETHYeCKul KayuyK. Pesuna u 300oHuT. [IpMeHeHre moaiumepos.

Jemoncrpauuu. 1. OOpasusr mnactukoB. 2.  Kommekmust  BojokoH. 3.
[TonukoHASHCAINS YTUICHTIIUKOIS C TepedTaneBoi KHCIOTOM.

JlabopaTopHblie onbIThl. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCIIOT U
HIEJIOYEH.

IIpakTnyeckune padoTsl

8. UnenTuduxanus opraHn4ecKrux BELIeCTB.

9. PacnioznaBaHue macTMacc.

10. Pacnno3HaBaHu€e BOJIOKOH.



OCHOBBI HEOPraHUYECKOH XUMUM

Kaaccndukanus 1 HOMEHKJIATYPa HEOPraHU4YEeCKUX COeMHEeHN I

Baxkneiimue kiaacchl HEOPraHMYECKUX BEIIECTB. DJIIEMEHTHl METAJJIbl M1 HEMETAJIbl U
ux mnojoxenue B Ilepmonmmueckoii cucreme. Knaccudukanms u HOMEHKIATypa CIOXKHBIX
HEOPraHWYECKUX COCIMHEHUW: OKCHUJIOB, TMJIPOKCHUJIOB, KUCIOT U coyieil. ['eHeTnyeckas CBS3b
MEXy KjaccaMHd HEOpraHM4eCKHX coelunHeHui. Mnentudukanus HeOpraHM4eCKUX BEUIECTB U
HMOHOB.

Komnuiexkcnsblie coegunenusi. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOPa30BaTelb,
muranasl. KoopaunanmonHoe uucino. HomeHkiaTypa KOMIUIEKCHBIX COEIWHEHHUWA. 3HAYEHUE
KOMIUIEKCHBIX CO€IMHEHUH. [IoHATHE O KOOPAMHALIMOHHON XUMUMU.

HemeTtasibl

Bopaopona. [Tonyuenue, pusnveckre 1 XUMUIECKHE CBOMCTBA (PEAKIIUU ¢ METAJUIAMU U
HeMeTaJllIaMH, BOCCTAaHOBJIEHUE OKCUIOB U coiieil). ['uapusl. TorMBHBIE 3J1IEMEHTHI.

I'ajorenpl. OO0mas XapaKTEpPUCTHKA AJIEMEHTOB TJaBHOW moArpymmbl VII rpynmsi.
®u3nyeckue CBONCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTHM H3MEHEHHUS OKHUCIMTEIbHOU
AKTUBHOCTH TaJIOTEHOB B COOTBETCTBHH C UX MOJIOKEHUEM B neproaudeckoii tadbnuue. [lopsgok
BBITECHEHUS raJJOT€HOB U3 PACTBOPOB raJOr€HUI0B. XJIOp — IOJIYYEHUE B IPOMBIIICHHOCTH U
naboparopuy, peakuuu ¢ MeTalylaMd W HeMeTaliamu. BsaumopeiicTBue Xxjopa ¢ BOAOH U
pactBopamu 1enodei. KucnopogHesle coeauHeHus Xjopa. [MIOXJIOpUTHL, XjopaThl U
nepxJiopaTsl Kak TUNUYHBIE okuciutenu. OcobOeHHocTH Xumuu (ropa, OpomMa Hu HOAA.
KauectBennast peakiuss Ha uoxa. [‘ajoreHoBoropoAbl — MOJIY4YEHHE, KHUCIOTHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA. XJIOPOBOJAOPOA. 1'aJoreHoBOAOPOAHBIE KHUCIOTBI U HX COJIH.
ConsiHasg kucnora u ee coiau. KauecTBeHHble peaklUMM Ha rajioreHuJ-uoHsl. [IpumMeneHue
rajJjioreHOB M UX BaXKHEUILINX COCIMHEHUM.

DJieMeHThl MOArpynnbl Kuciaopoaa. OOmas XapakTepUCTHKa DJIEMEHTOB TJIaBHOM
noarpynnsl VI rpynmnel. dusnyeckue cBoiicTBa NpOCThIX BemiecTB. O30H Kak aJJIOTPOIHAs
Moaudukamus kuciopona. I[lomyuenue o30Ha. O30H Kak OKUCHUTENb. [lo3UTHUBHAsS u
HEeraTuBHas PoJib 030HA B OKpYy»Katoleil cpeae. CpaBHEHHE CBOMCTB 030Ha U Kuciopoaa. Boga u
NEPOKCHU]T BOJIOPOJAa KaK BOJOPOJHBIE COEIMHEHUS KHUCIOpPOJa — CpaBHEHUE CBOWCTB.
[Tepokcu Bo1opoa Kak OKUCIUTENb U BOCCTAHOBUTENb. [Iepokcuibl MeTaios.

Cepa. Auorponusa cepsl. ®Pusznueckne M XHMHUYECKHE  CBOMICTBA  CEpBI
(B3aMMO/ICHCTBHE C METAJIaMM, KHCIOPOAOM, BOJOPOJIOM, PACTBOPAMHM ILENOYEH, KUCIOTaMU-
okucnuTensimMu). BzaumoneiictBue ceprl ¢ Cyab(hUTOM HaTpus ¢ 00pa3oBaHMEM THOCYJb(ara
HaTpusi. CepoBOIOpOJ — IMOJyYeHHE, KUCIOTHBIE U BOCCTAaHOBUTENbHbIE CBOMCTBA. CyIb(HIbL.
CepHUCTBI Ta3 Kak KUCIOTHBIM okcuJ. OKHCIUTENbHbIE M BOCCTAaHOBUTENIbHBIE CBOMCTBA
cepHucToro rasa. [loiaydeHune cepHUCTOro raza B IPOMBILUIEHHOCTH U JlabopaTopuu. CepHucras
kucinotra u ee conu. Cepublii anruapua. CepHas kucinora. CBOHCTBa KOHLEHTPUPOBAHHOM U
pa30aBiIeHHON cepHON KHUCIOTHI. JlelicTBHE KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI Ha caxap,
METaJulbl, HeMeTayulbl, cynbduasl. Tepmuueckas ycToiumBocTh cynbdartoB. KauecTBeHHas
peaxius Ha CEpHYIO KUCIIOTY U €€ COJIH.

JJjieMeHTbl moArpynmnbl a3ora. OOmas XapakTepUCTHKAa HJIEMEHTOB TIJIAaBHOU
noarpynmns! V rpymnmsl. @u3nueckrue CBOMCTBA MPOCTHIX BELIECTB.

A30T u ero coennHeHusi. CTpoeHHE MOJIEKYJbl a30Ta. DU3NUECKHME U XUMHUYECKHE
cBoiicTBa a3zota. [lomyueHue a3oTa B IpOMBILIUIEHHOCTH U Jaboparopun. Hutpuasl. AMMuak —



ero nojy4yeHue, Gu3ndeckue U XuMudeckue cBoiictBa. OCHOBHBIE CBOMCTBA BOJHBIX PAaCTBOPOB
amMmuaka. AMMHaKk Kak BoccTaHoBuTesb. Conu amMmoHus. IloBeneHue coneil aMMOHHUSA TIpU
HarpeBaHuu. KauecTBeHHas peakius Ha UOH aMMoHus. [Ipumenenune ammuaka. OKcHIbI a30Ta,
ux nonydeHue u cBoctBa. Oxcun azora (I). Oxucnenune oxcuma azora (II) kucropomom.
Humepuzanus okcuaa azora (IV). Azorucras kuciora u ee conr. HUTpUTHI Kak OKUCIUTENN U
BOCCTAHOBUTENH. A30THas KHUCJIOTa — (PU3NYECKUE M XUMHYECKHE CBOMCTBA, IOJYyYCHHUE.
A30THasl KUCJIOTA KaK OKUCIUTENh (OTHOIIEHHE a30THOM KUCIIOTHI K METaJlJIaM U HEeMeTalljlaMm).
3aBUCUMOCTh IIPOJIYKTa BOCCTAHOBJIEHUS a30THOM KHUCJIOTHI OT AaKTUBHOCTHM MeETala |
KOHIEHTpAMU KUCIOThl. HUTpaThl, X ¢uznyeckue U XMMHUYECKHE CBOMCTBA (OKHCIUTEIbHbBIE
CBOICTBA U TEPMHUUYECKAsI YCTONUYHUBOCTH), IPUMEHEHHE.

®ocdop u ero coequnenus. Ammorponus pochopa. Puszndeckue croiicTBa docdopa.
Xumuueckue cBorucTBa gocdopa (peakiyu ¢ KUCIOPOAOM, TaTOreHaMH, METAIJIAMHU, CIIOKHBIMU
BEIIECTBAMH-OKUCIUTENsAIMY, 1enouamu). llomydenne u mpumenenue ¢ocpopa. Dochun.
®dochuasr. Dochopusiii anruapun. Oprodochopnas u meradhochopHas KUCIOTHI U UX COJIH.
KauectBennas peakuus Ha oprodocdatsl. Paznoxenue oprodocopHoii kucnotsl. [Ipumenenue
dbochopHOl KHCIIOTHI U ee cosieid. bruonornueckas posb pocdaros. dochopucras Kuciaora u ee
conu. dochopHoOBaTHCTASI KUCIIOTA U €€ COJH.

Hoarpynna yriepoga. O0mias xapakTepucTUKa 3JIEMEHTOB TIJIaBHOM moarpymmsl [V
TPYIIIIBIL.

Yraepoa. Amnorponus yriaepoga. CpaBHEHHE CTPOSHHS U CBOICTB TpadurTa U anMasa.
OyiepeH Kak HOBas MOJCKyJsipHas Qopma yriaepoaa. YTroib: XHMHYECKHUE CBOWCTBA,
nonyueHue u npumenenue yrias. Kapouasl. ['maponus kapOuaa kanpius U KapOuaa aatoMUHUS.
KapOunpl mepexomgHblXx MeTasioB (keie3a, XpoMa W JAp.) KaKk CBEpXIPOYHbIe MaTepuabl.
CuHTe3-ra3 Kak OCHOBA COBPEMEHHOW MPOMBIIUIEHHOCTH. OKCUABI YIIIepoaa. YToyb U yrapHbIi
ra3 Kak BocctaHoBuTenu. Peakius yrapHoro rasa ¢ pacruiaBamu menodeir. Cuate3 ¢popMuaToB.
OOpa3zoBaHue yrapHoro rasa MIpH HEMOJHOM cropaHuu yrias. buonoruudeckoe neiicTBue
yrapHoro rasa. IlonydeHne W NpPUMEHEHHE YrapHOro ra3a. YTJIEKUCIbIA Tra3: IOJIy4YeHHE,
XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE YIJIEKHUCIOrO Ta3a ¢ BOJOM, IeJI0YaMH, MarHUeM,
NEPOKCUIAaMU METAJUIOB). YToJIbHasg KHcIoTa U ee conu. KapOoHaTel M ruapokapOOHATHI: MX
NoBe/IeHre Ipy HarpeBaHuu. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemunii. ®dusnyeckne M XuUMHUYECKHE CBOMCTBa KpeMHus. Peakuuu ¢ yriem,
KHCJIOPOJIOM, XJIOPOM, MarHUEM, PacTBOPaMH LIEJIOUEH, CEpOBOIOpOoAOM. CHilaH — BOJOPOJHOE
coeauHenue kpemuus. Cumnuuasl. [lonmyyenne u npumenenue kpemuus. Oxcun kpemuus (IV),
€ro cTpoeHue, (U3M4ecKue M XMMHUYECKHE CBOWCTBA, 3HAYEHHWE B IPHUPOJIE U NPUMEHEHHE.
KpemHueBbsle kUCIOTH U UX cosd. ['maponus cuiaukaToB. CUIMKAaTHBIE MUHEpallbl — OCHOBA
3€MHOM KOPBI. AJTFOMOCHJIUKATHI.

Baaropoanbie (MHepTHbIe) ra3pl. OOmas XapakTEepUCTUKAa JJIEMEHTOB TIJIaBHOM
MOATPYIIITHI

VIII rpynnsl. OcoOeHHOCTH XMMHYECKHX CBOUCTB. [IpruMeHeHne 61aropoiHbIX Ta30B.

Jemouncrpanuun. 1. lopenue Bogopona. 2. [lonmyuenue xmopa (onsIT B mpodupke). 3.

OxucnuTenpHble CBOICTBa pacTBOpa TUMOXjJopuTa HaTpusa. 4. OnbITel ¢ OpoMHOMN
BozoM. 5. [InaBnenue cepsl. 6. 'openue cepsl B kuciopoje. 7. BzauMmopeiicTBue xene3a ¢ cepoi.
8. T'openne cepoBomopona. 9. Ocaxnenne cynbdumos. 10. CpoiictBa cepHucroro rasza. 11.
JlelicTBME KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha MeOp M caxaposy. 12. PactBopenmue



aMMuaka B Boje. 13. OcHOBHBIE CBOMCTBa pacTBopa amMuaka. 14. Katanutuueckoe okucieHHe
amMmuaka. 15. Ilonyuenne okcuaa azora (II) u ero okucnenue Ha Boznyxe. 16. [lefictBue a30THOM
KHCTOTHI HA Meab. 17. ['openue pochopa B kucnopose. 18. IIpespamenue kpacHoro gochopa B
Oenblii M ero cBedyeHue B TeMHOTE. 19. BaaumozeiictBue ¢ocdopHoro anruapuna ¢ Bogoil. 20.
OO6pa3upl rpadura, anmaza, kpemHus. 21. ['openune yrapuoro rasza. 22. Tymenue miamMeHu
YIJIEKUCIIBIM Ta3oM. 23. Pa3noxenue Mmpamopa.

JlaGoparopubie onbIThl. 1. [TonydeHne xjiopa U u3ydyeHue ero cBomcrTB. 2. CBOCTBa
xjopcoaepxamux oroenuBareneii. 3. CpoiicTBa OpoMa, noja u ux coiieid. 4. M3ydyeHue cBOWCTB
CEpHOM KHUCIIOTHI U ee coisieil. 5. M3yueHue CBOMCTB BOJAHOrO pacTBopa ammuaka. 6. CBoiicTBa
coseii ammonus. 7. KauectBennas peakius Ha kapOoHat-uoH. 8. MicnplTaHHe pacTBOpa CUIIMKATa
HATpUS MHIUKATOpOM. 9. O3HaKOMIIEHHE ¢ 00pa3liaMy MPUPOTHBIX CHIIUKATOB.

TeMbl NpaKkTHYECKUX PadoOT

1. CxopocTh XUMHUYECKUX PEAKIMA U (PaKTOPHI, BIUSIOIINE Ha HEe.

2. DKCepUMEHTAIbHOE pEelIeHHE 331 110 TeMe «I almoreHsl».

3. DKCepUMEHTAIbHOE PEIICHHE 33/1a4 110 TeMe «XallbKOTEHBI».

4. [TonydyeHue aMMuaKa U U3y4e€HUE ero CBOUCTB.

5. DKCepUMEHTAIbHOE PEICHHE 33/1a4 110 TeMe «DJIEMEHTHI MOATPYIIIBI a30Tay.

MeTtaJibl

OO0muii 0630p 3/1eMeHTOB — MeTalJioB. CBOICTBAa MPOCTHIX BEIIECTB-METAILIOB.
DIEKTPOXUMUYECKUN PAJT HAMPSHKEHUA METAITOB. MeTauinuecKue KpUCTAJUTMYECKUE PEIISTKH.
CmnaBel. XapakTepucTuka Hanbosee n3BeCTHhIX cuiaBoB. [lonydeHne u npruMeHeHne MeTaJioB.

lesounbie MeTawabl. OOmIas XapaKTepUCTHKA AJIEMEHTOB TJaBHOM moArpymmsl [
rpynmbl. CBOWCTBA WIETOYHBIX METAIOB. Pacrno3HaBaHuWe KaTMOHOB JIMTHUS, HATPUS U KaJlus.
Hatpuii u kanuii — npeacTaBUTENM HIEIOYHBIX METaUIOB. XapaKTepHbIE PEAKLMHM HATpUsi U
kanud. [lonydyenue menounbix MetamioB. OKCUAbl U NEpOKCcHabl HaTpus U Kanua. CoequHeHus
HaTpusi U Kanusa. Conu HaTpusi, Kaius, UX 3HAUYCHHE B MPUPOJE U KW3HHM uenoBeka. Coma u
€K HAaTp —BaXXHEUILINE COCTMHEHUS HATPUSL.

Bepunamii, Maruuii, 1ejJo4Ho3eMeJbHbIe MeTaLIbl. OOmas XapakTepUCTHKA
2JIeMEeHTOB I1aBHOM noarpynnsl [I rpynmel. bepwiuii, Marauii, MeEn04YHO3EMEIbHbBIE METAIUIBI.
AMdotepHocTh  OKcuIa W ruApokcuaa  Oepuiums.  Okpacka  IUIAMEHH — COJISIMU
[IEIOYHO3EMENbHBIX METa/NIoB. MarHuii U KanmbIuii, X o0Ilas XapakTepUCTHKa Ha OCHOBE
nonoxxeHuss B llepuoamueckoi cucreme sneMeHtoB [[. M. MeHneneeBa U CTpOEHHUsSI aTOMOB.
[Tonyuenue, Qusuveckre W XUMHUYECKHE CBOMCTBA, MPUMEHEHHWE MarHus, KalblUg U HX
coenuHeHui. CoMu MarHus W KajibIUsl, UX 3HAYCHHE B IPUPOJIE U KU3HU uyenoBeka. KecTKoCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuii. PacipocTpaHeHHOCTh B Mpupoze, GU3NUecKue U XMMHUYECKHE CBOICTBa
(OTHOLIEHUE K KHUCJIOPOJY, TaJoreHaM, pacTBOpaM KHUCJIOT U IIEeJI0Yel, altoMOTEpMUS).
[TpousBoacTBo amomunus. [Ipumenenue amroMuHus. AMGPOTEPHOCTH OKCHIA M THUIPOKCHA
amromuausa. Conm amromuHus. [lonmHoe pasznoxkeHHe BOAOW COJed alfOMUHHUS CO ClIabbIMu
JIBYXOCHOBHBIMU KHCJIOTaMHU. AJIIOMHUHAThl B TBEPAOM BUJE U B pacTtBope. KoMmiuiekcHbie
COEMHEHUS aTFOMUHUSL.



MeTta/uibl Mo00YHBIX moarpynn. OO0mmas XxapakTeprucTUKa MepexoIHbIX METauioB [—
VIl rpynmn. OcoGeHHOCTH CTpPOEHHsI aTOMOB INEpPEeXOaHBbIX MeTawioB. OOmue ¢uszndeckue u
XUMUYECKHE CBOMCTBA. [I[puMeHeHe MeTaos.

XpoMm. Dusnyeckue CBONCTBA XpoMa. XHMMHUYECKHE CBOMCTBAa XpoMa (OTHOLIEHHE K
BOJSIHOMY Iapy, KHCIOpONY, XJIOpY, pacTBopam KucioT). IlonyueHue n nmpuMeHeHHe Xpoma.
Coenunenns xpoma. M3MeHeHHE OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX M KHCIOTHO-OCHOBHBIX
CBOICTB OKCHJIOB M THUJPOKCHUOB XpOMa C POCTOM CTEIIEHU OKUCIeHHs. AMPOTEepHbIE CBONCTBA
okcunma u runppokcuga xpoma (III). Oxucnenue coneit xpoma (III) B xpomarel. B3anmmubie
MepeX0/bl XPOMATOB U JUXPOMATOB. XPOMATHI U IUXPOMAThI KAK OKACIUTEIIH.

Mapranen. ®usnyeckue CBOMCTBA MapraHua. XHMHYECKME CBOMCTBA MapraHua
(oTHOLIEHUE K KHUCIOPONY, XJIOpY, pacTBopaM KuciorT). Ilonyuyenue n npumeHeHue mMaprasua.
Oxkcua mapranna (IV) kak okucnutens U katanu3arop. [lepmanraHaT Kaaust Kak OKUCITUTENb.

Kenezo. Haxoxnenue B mnpupoae. 3HAUEHHE XKeje3a Ul OpraHM3Ma 4eJOBeEKa.
duznyeckue CBOMCTBA kKelle3a. XMMUYECKUE CBOWCTBRA Xkelle3a (B3auMOJICHCTBHIE C KHCIOPOAOM,
XJIOPOM, CEepOMi, yriem, BOAOH, KUCIOTaMH, pacTBopamu coseid). CruiaBbl jkeie3a ¢ YriepooM.
[lonyyenue u npumenenue xenesza. CoenuHeHus xene3a. CpaBHEHHE KUCIOTHO-OCHOBHBIX U
OKHCIIUTEIbHOBOCCTAHOBHUTEIIBHBIX CBOMCTB ruapokcua xenesa (1) u ruapokcuna sxenesa (III).
Conu xene3a (II) u xenesa (III). Metonsl nepeBona coneit xenesa (II) B conu xeneza (I11) u
oOparHo. IlonHoe pasnoxxenue Bojoi comeil xkenesa (III) co craaObiMM JBYXOCHOBHBIMHU
kucinoramMu. OxuciauTenpHble cBoicTBa coenuHeHuidl keneza (III) B peakumsx ¢
BOCCTAHOBUTENISIMU (MOJUJIOM, CEPOBOJIOPOAOM U Meabto). LlnaHuaHble KOMIUIEKCHI jKele3a.
KauectBennsie peakuuu Ha noHbl xxenesa (1I) u (111).

Menb. Haxoxnenue B mpupoze. buonornueckass posib. @u3nueckue U XUMUYECKUE
CBOIiCTBa (B3aMMOJEHMCTBHE C KHUCIOPOAOM, XJIOPOM, CEpOM, KHUCIOTAMHU-OKHCIUTEISIMH,
xnopunom xenesa (II1)). [Tonyuenue u npumenenue meau. Okcun u ruapokcua menu (I1). Conu
meau (II). Menusiii kynopoc. Ammuakatel menu (I) u meau (II). Ilonydenue oxcuna meau (1)
BoccTaHoBieHueM ruapokcuaa Meau (II) rimrokosoit. [Tomyuenue xnopuaa u nonuaa meau (I).

Cepebpo. Pusnueckre 1 XMMHUYECKHUE CBOWCTBA (B3aUMOJIEHCTBUE C CEPOBOJIOPOIOM B
MPUCYTCTBUU KHUCJIOPOJa, KHUCIOTaMHU-OKHCIUTensiMu). OcaxaeHue okcuaa cepebpa mpu
JIEUCTBUM IIEJIOYM Ha cojiu cepebpa. AMMuakaThl cepebpa kak oxuciautenu. KadecTBeHHas
peakuus Ha HOHBI cepeOpa. [Ipumenenue cepedpa.

30J10T0. PU3NUECKUE U XUMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C XJIOPOM, «IIapCKOii
BOJIKOI»). 3osoToxnopoBojgopoaHas kuciora. ['mapokcua 3omota (III). Kommuekcsl 3omota.
CriocoOb! BbIAETIEHNS 30JI0Ta U3 30JI0TOHOCHOM nopoabl. [IpuMenenue 3omora.

Hunk. dusnyeckne W XUMUYECKHE CBOWCTBA (B3aMMOJCIHCTBHE C TaJOreHaMHU,
KHCIIOPOJIOM, CEpOM, BOJIOM, pacTBOpaMu KHCIOT U 1enodeit). [lomydeHue u mnpumMeHeHuUe
uHKa. AMGOTEpHOCTh OKCH/IA U THJIPOKCHIA IIMHKA. BaskHelue coy nuHKa.

Hemoncrpaumu. 1. Komnexkuuss meramoB. 2. Koiutekuusi muHepanaoB U pya. 3.
Komnekuus «Keneso m ero cmmase». 4. OkxpallMBaHUE IUIAMEHH COJISIMU IIEJIOYHBIX U
HIEJIOYHO3EMEBHBIX METauIoB. 5. B3aumopeiictBue HaTpusi ¢ Boaod. 6. BzaumopeiicTBue
kanpus ¢ Bopoit. 7. Komneknus «Anxromununiiy. 8. IlmaBnenue amomuuua. 9. BzanMoneicrsue
anmoMuHus co menoysto. 10. Amomorepmust. 11. BzaumonelictBue Xxpoma ¢ COJIIHON KUCIIOTON
6e3 noctyma Bo3ayxa. 12. Ocaxnenue runpokcuga xpoma (III) u okucienue ero nepoxkcuaoM
Bojoposa. 13. Pasnoxkenue auxpomara amMmMoHus. 14. PaznoxkeHue mepokcuaa BOAOpPOAA MO



nercTBueM auokcuaa mapranna. 15. Ocaxnaenue ruapokcuaa xkenesza (II) m oxuciaenue ero Ha
Bo3ayxe. 16. Beigenenue cepebpa u3 ero comueil neiicTBUeM MeJIH.

JlabopaTopuble onbIThbl. 1. OkxpamuBaHuE IUIAMEHM COEIUHEHUSIMH IEIO0YHBIX
MeTauioB. 2. O3HaKOMIIGHHE C MHUHEpajJaMd U BaXHEUIIUMU COCAMHEHUSMHU IIEIOYHBIX
MeTtayioB. 3. CBoOHCTBa COENMHEHUN IIENOYHBIX MeTauioB. 4. Okpacka IUIAaMEHH COJISIMU
IIECJIOYHO3EMEIBHBIX MeTauioB. 5. CBolicTBa MarHust U ero coeguHenuii. 6. CBolicTBa
coenuHenny kanpiug. 7. KectkocTh Boanl. 8. CBoicTBa amoMuHua. 9. CBolcTBa cCOeIUHEHUN
amomunus. 10. CoiicTBa coenuneHuid xpoma. 11. CBolicTBa MapraHiia u €ro coeiMHeHun. 12.
N3yuenne muHepanoB xkeneza. 13. CpoiictBa keneza. 14. CpoiicTBa Menu, €€ CIUIaBOB M
coenuHenuii. 15. CBolicTBa IMHKA U €r0 COCIMHEHHIA.

Tembl npakTHYEeCKUX PadboT

6. DKCTIepUMEHTAIEHOE PEIICHUE 33124 10 TeMe «MeTalTbl TIaBHBIX TOATPYIII.

7. [lonyuyenue MeIHOTO Kymopoca.

8. DKcIepuMeHTaIbHOE peleHre 3a/1a4 1o TeMe «MeTaTbl TOOOYHBIX TOATPYIII.

9. [Nonmyuenue conu Mopa.

XuMusi M KH3Hb XHUMHUecKas TexHoJoruss OCHOBHBIE IPUHIMUIBI XUMHYECKON
TexHojoruu. OOuIMe NpeAcTaBIeHUs O MPOMBILIUIEHHBIX CIIOCO0AX IMOJY4YEHHUS XUMHUYECKHX
BemiecTB. [Ipon3BOACTBO CEpHOM KHCIOTHI KOHTAKTHBIM CIIOcO00M. Xumu3M mporecca. Coipbe
JUIl TIPOM3BOJCTBA CEPHOM KHCIOTBHL. TEXHOJIOrMYecKass cxeMmMa Ipolecca, IPOLEcChl |
annapatel. [IpousBozacTBo ammuaka. XumusMm mpotuecca. OnpenenaceHiue onTUMalIbHbIX YCIOBUN
IIPOBEJECHUS peakuuy. [[puHINI TUPKYISLUY U €ro peau3anus B TEXHOJIOTHUECKOH CXeMe.

Mertanayprus. Yepnas meramnyprus. lIpousBoncrBo uyryHa. JlIoMeHHBIA mpolecc
(chIpbe, YCTPOMCTBO IOMEHHOM Me4H, XMMU3M Iporecca). IIpon3BoacTBO cTajiu B KUCIOPOAHOM
KOHBEpTEpE U B dJIeKTponeydax. [{BeTHas MeTaryprus.

Oprannueckuii cunre3. [IpombinuieHHas oprannyeckas Xumusi. OCHOBHOM M TOHKUI
opranvueckuid  cuHTre3. Haumbonee KpyNmHOTOHHaXKHbIE TMPOU3BOACTBA  OPraHMYECKHUX
coenuHeHuil. [IpousBoacTBo MeraHosna. [lonydeHune yKCycHON KHUCIOTHI U (opMaibAeruaa u3
MeTtaHona. Celpbe JUIsl OpraHUYecKod MpoMblieHHOCTH. [IpoGieMa 0TXO0A0B M MOOOUYHBIX
IIPOJTYKTOB.

XUMUA ¥ IKOJOTHSA

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl M €ro IOCIEACTBHA. OJKOJOTUS M
npobJemMa 0XpaHbl, OKpY’KaroIien cpebl. «3eeHas» XUMHUSL.

Jemoncrpanun. 1. CoIpbe 111 IPOU3BOACTBA CEPHON KUCIOTHL. 2. MOJenb KUIALIETO
cios. 3. XKenesnas pyna. 4. O6pasiibl CIIaBOB Kele3a.

XHMHUS M JHePreTHKa

[IpupoaHble UCTOYHUKHU YTI€BOAOPOAOB. [IpupoHbIil 1 monmyTHBIN HEYTAHOMN ra3bl, UX
cocTaB U Hcrnonb3oBaHue. HegTh kak cmech yrineBoaopoaoB. CoctaB HepTH U ee nepepadboTKa.
[lepBuuynas u BropuuHas mnepepabotka HedTu. Ileperonka Hedtu. Kpekunr. Pudopmumnr.
Hedrenponykrsl. OkranoBoe umcino OeHsuHa. OxpaHa OKpyKarouled cpeasl  IpH
HedTenepepaboTKe U TpaHCIIOPTHPOBKE HedrenpoaykToB. Kamennsiit yronb. KokcoBanue yris.
[Nasudukanus yras. DKOJOTHUECKUE MPOOJEMBbl, BO3HUKAIOLIME NPU HCIOJIB30BAaHUM YIS B
KauyecTBE TOIUINBA. AJbTEepHATUBHBIE HCTOYHUKN YHEPTHH.

XuMuUs 4 310pOBbe



Xumus nunm. Kupel, OenkH, yriaeBolbl, BHUTaMUHBI, (GepMeHThl. PanmonanbHOe
nutanue. [lumessie poOaBku. IlumieBble M00aBKM, WX KIacCH(UKALUSA. 3ampelieHHbIe U
pa3pelleHHble NMUIIEBble 100aBKu. OCHOBBI MUIIEBOM XUMHUHM. XUMHsS B MeaunuHe. [lonstue o
dapmarnieBTuyeckoi XumMHuK U (apmakosioruu. Pazpaborka sekapcts. JlekapcTBEHHbBIE CpeACTBa,
ux kiaccupukamusa. I[IpoTuBOMUKpOOHBIE cpencTBa (Cyib(aHUIAMHUIHBIE TpenapaTrbl U
aHTUOMOTHKHM).  AHaNbreTUku  (acUpUH, aHaJbIMH,  [apaleTaMmoy, HapKOTHYECKUe
aHanbreTuku). Bspkymue cpeactBa. IIpoOnembl, cBsi3aHHBIE C NMPUMEHEHHEM JIEKapCTBEHHBIX
npernapatoB. Bpeanble npuBbUKM U (GAKTOPBI, paspylialonive 370poBbe (M30BITOYHOE
noTpediieHue JKUPHOU MUIIH, KypeHue, yIoTpediieHne alkorois, HapKOMaHus).

XumMus B IOBCETHEBHOM 'KU3HU

Kocmernueckue wu mapdromepHbie cpenctBa. beitoBas xumus. [loHsitue o0
MOBEPXHOCTHOAKTUBHBIX BellecTBax. Motomme W yuctamme cpeacrsa. OtOenuBaromiye
cpeactBa. IlpaBuna GezomacHoi pabOTHI C €IKUMH, TOPIOYMMH U TOKCHYHBIMHU BEILECTBAMH,
cpenctBaMu ObITOBOM XUMUU. [TurmMenThl v kKpacku. [IpMHIKITBI OKpalIMBaHUs TKAHEH.

XuMHA B CTPOUTEIbCTBE

I'mnc. WMsBectb. Ilement, OetoHn. Kien. Ilombop omNTHMMaIbHBIX CTPOUTEIBHBIX
MaTepuajoB B MPAKTUYECKON JEATEILHOCTH YEIOBEKA.

XHMHUS B CeJIbCKOM Xo3silicTBe MuHepanbHble U opranuueckue ynoopenus. Cpeacrsa
3amuThl pacTeHuil. [lecTnapl: HHCEKTUIM L, TepOUIUAbl U GyHTHIUIBL. PerneneHTo.

Heoprannueckune matepuaJjibl

Crekio, ero Bujpl. CUJIMKAaTHAs MPOMBIIIIEHHOCTh. TpaguIlMOHHBIE U COBPEMEHHBIE
Kepamuueckue Matepuaibl. CBepxmpoBosiias kepamuka. [lonsaTue o kepMeTax, MaTepuanax c
BBICOKOH TBEPIOCTHIO.

XuMus B COBPpEMEHHOI HayKe

OcoOenHoctu coBpeMeHHON Hayku. [Ipodeccuss xummka. MeTomonoruss Hay4HOTrO
uccienoBanusi. MeToIbl HAy4HOTO MO3HaHUS B XUMHUH. CyObeKT U 00BEKT HAyYHOTO MMO3HAHUS.

ITocranoBka mpobsembl. Coop mH(popManuu U HakoruieHue (axkrtoB. I'mnoresa u ee
JKCIIEpUMEHTaJbHasl TMpoBepka. TeopeTnueckoe OOBSICHEHHE MOJYYEHHBIX pE3YyIbTAaTOB.
Wuaykuus u genykuus. JKcriepuMeHTalIbHas TPOBEPKa MOJyUYEHHBIX TEOPETUUECKUX BBIBOJIOB C
Ilens pacnpocTpaHeHUs X Ha Oojiee HMIMPOKUN KPYr 0ObEKTOB. XUMUYECKUN aHalIU3, CUHTES,
MOJIEJIMPOBAaHUE XHMHUYECKUX IIPOLIECCOB M SIBICHMM Kak MeETOJa HAay4yHOro I103HaHUS.
HanocTpyKTypBl.

Jemoncrpauuu. 1. ITumessle kpacutenu. 2. Kpamenue tkaneil. 3. OtOenuBanue
TkaHel. 4. Komnekuus cpencTs 3amuTel pacteHuil. 5. Kepamuueckue marepuainsl. 6. L{BeTHble
crekia. 7. [Ipumepsl paboThl ¢ XUMHUYECKUMU 0a3aMU JJAHHBIX.

JlaGopaTopHble oOmnbIThI. 1. 3HAaKOMCTBO ¢ MowImMMH cpeacTBamu. 2. Kieum. 3.
3HAKOMCTBO C MUHEPAJIbHBIMU YAOOPEHUSIMU U U3YUYE€HUE UX CBOMCTB.

Tunbl pacyeTHbIX 32124

1. Haxoxnenue MOJEKYIApHOH (OpMysbl YIIeBOJOpOJa MO €ro IUIOTHOCTH H
MacCOBOM J0JI€ JIEMEHTOB, BXOISIIMX B €0 COCTAaB UJIH MO MPOAYKTaM CrOpPaHHUS.

2. PacueTsl MaccoBOM 10JM (MacChl) XUMHUYECKOTO COCTUHEHUS B CMECH.

3. Pacuetsl Macchl (00beMa, KOJIMUECTBA BELIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3
BEIIECTB JJAHO B U30BITKE (MMEET TPUMECH ).



4. PacyeTpl MaccoBOW WM OOBEMHOM JIONM BBIXOJAa WPOJAYKTAa pEAKIUH OT
TEOPETHUECKH BO3MOMKHOTO.

5. Pacuetsl TerioBoro 3¢ ¢exra peakium.

6. PacueTsl 00bEMHBIX OTHOIICHHUH ra30B NMPH XUMUYECKHX PEaAKIUIX.

7. Pacdetsl Mmacchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIA OJTHO U3

BEILIECTB JIaHO B BHJIE PAcCTBOpPa C OMNPEICIECHHON MAacCCOBOM MIOJIEH pacTBOPEHHOTO
BEIISCTBA.

3. TemaTnueckoe MIaHUPOBaAHME

10 kaace (4 4 B Hemento, Bcero 136 4)

B mom uucne
Homep Konuuecmeo
Tema npaKkmuueckue | KOHMpObHble
memaot yacoe
paoomul paoomul

1 [ToBTOpEeHue U yriydieHrne 3HaHui 16 i 1
2 OCHOBHBIE TIOHATHUSI OPraHUYECKOMN 18 . 1

XUMHHU
3 YrneBoaopoibl 32 2 1

Kucnoponcoaep:xaine
4 OpPraHUYECKUE COCTUHEHHUS 31 4 1

A30T- U cepocojepKaime
S COETMHEHUS 10 - 1
6 buonorndyecku akTUBHBIE BelleCTBa 18 2 1
7 BBICOKOMOJIEKYISIPHBIE COETMHEHHUS 5 2 )
8 O0606menue 3HaHUH 110 6 - 1

OPraHN4YeCKON XUMUHU

HUTOI'O: 136 10 7
10 kaace (3 4 B Henesnro, Beero 102 v)
Bocnumamenwsnutit nomenyuan
Homep T Koauuecmeo
ema oOKa
memaol yacoe P
[ToBTOpEeHME U yriTyOlIeHHE VYcraHoBEeHUE TOBEPUTEIBHBIX
1 3HAHUU 16 OTHOILIEHUN MEK]ly YUUTEIIEM U
€ro y4YeHHUKaMH,




CIIOCOOCTBYIOIIUX
HOSI/ITI/IBHOMY BOCHpI/IHTI/IIO
yYaIUMHKCS TPeOOBaHUN U
pOCHO yUUTEIsl, IPUBIICUCHUIO
WX BHUMaHHUS K 00CyX1aeMoi
Ha ypoke uHpopmaru,
AKTHUBHU3aLMHU UX
IM03HABaTEIILHOM
JEeITEIbHOCTH;

JoCTmXeHHsl pyCCKUX YUEHBIX
(1)I/I3I/IKOB U XUMHKOB B U3YUCHUUN
CTPOCHUA aTOMa, U30TOIIOB.

OCHOBHbBIE OHATHS
OpraHN4eCKOM XUMHH

18

[IpuBneyenne BHUMaHUS
o0y4arouxcst K IEeHHOCTHOMY
aCIEeKTy M3Y4aeMbIX Ha ypOKe
SIBJIGHUH, OpTaHU3alUs UX
paboThI ¢ moy4aeMon Ha
ypOKe COLIMaIbHO 3HAUUMOM
nHpopManuei-
WHUIUUPOBaHUE e
00CYKJICHH S, BRICKa3bIBAHUE
00y4aroIUMUCS CBOETO
MHEHHS 110 €€ TOBOLY,
BBIPaOOTKH CBOETO K HEl
OTHOIICHUS

A.M. bytnepoB — pycckuit
XUMUK, aKaJIeMHUK
[TerepOyprekoit AH, co3narens
TEOPUU XUMHUYECKOTO CTPOCHHUS
OpPraHUYECKUX BEILECTB.
[IpoGnema 3arpsizHeHUs
OKpY>KaIoILEN Cpebl
OpPraHUYECKUMU BEIIECTBAMU,
HE CBOMCTBEHHBIMU KUBOU
IPUPOJIE.

VYri1eBo10posl

32

Hcnons3oBaHue
BOCITUTATEIBHEIX
BO3MOXHOCTEU COAEPKAHUS
y4eOHOro npeaMeTa yepes
JEMOHCTPALIUIO IETIM
MIPUMEPOB OTBETCTBEHHOTO,
IPpa’kIaHCKOT'O TIOBEACHHUS,
yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB JJISI
YTEHUSI, 3a]1a4 JJIsl peIICHUS,
MPOOJIEMHBIX CUTYallud AJIst
o0CyX/IeHHS B KJlacce
Pa3Butne oreuecTBEeHHOU
XUMHYECKOH MPOMBINUICHHOCTH.
Opranuszanus Pycckoro
XHMHYECKOro oOIlecTBa.




A.E. ®aBopckuil npeioxKuI
OpUTUHAJIbHbIE

CHOCOOBI TTOTyYEHHS
CHUHTETHYECKOTO KayuyKa Ha
OCHOBe yrJ1 ¥ Boabl. HoBble
COEIMHEHUS HA OCHOBE
alleTUJICHA HAIILIA IMPOKOE
MpUMEHEHHE B 00OpOHHON
OTpaciy MPOMBIIIIEHHOCTH.
[NonusTHICH U TONMUIPONIMICH KaK
HIPUMEPBI CTOUKUX 3arpsA3HUTEIICH
NPUPOJAHON CpeIbl.

BnusiHue s10XMMHKaTOB Ha
HaCJIEe/ICTBEHHOCTh

4enoBeKka. bruonornueckne
c1roco0bI OOPBOBI ¢ BPETUTEIISIMHU
CEJIbCKOXO3SIHCTBEHHBIX KYJIBTYP
U COpHSIKaMH

3arpszaenne ouochepsl
MPOAYKTaMU CTOPAHUS
MPUPOIHOTO Ta3a, HeTH,
He(TEIPOITYKTOB, yTIISL.
[NapaukoBerit 3 dexT: mytn
pelnieHus TpoOIeMBl.

Kucnoponconepxkarniue

OpraHuYyeckue CoOeqUHEHUs 31
A30T- 1 cepocoepxKanme
COEIMHEHHUS 10

[IpuBneueHrie BHUMaHUS
IIKOJIbHUKOB K IICHHOCTHOMY
aCIEeKTy U3y4yaeMbIX Ha ypoKax
SIBJICHHUM, OpTaHU3aIus X
paboThI ¢ moay4aemMoin Ha
YPOKE COLMAIIBHO 3HAYMMOI
nHpopmarmein —
WHUIIMUPOBAHUE €€
00CYXIeHHUSI, BHICKA3bIBAHHS
YYaIIUMHUCS CBOETO MHEHUS T10
ee MOBO/Y, BEIPAOOTKH CBOETO K
HEH OTHOIICHUS.
[Ipon3BOACTBO XUMHUECKOTO
OpYXHsI B MUDE,
[IpousBoacTBO
IICUXOXUMHYCCKUX
OTPABJISAIONINX BEIIECTB,
KOTOPBIE BBI3BIBAIOT Y
YeJIOBEKA CUIIbHBIC
TICUXUYECKUE PACCTPONCTBA.
['epOuninbI B CENBCKOM
XO3SHCTBE M B KAUSCTBE
OpYXHUS MacCOBOIO
nopaxeHust. TOKCUYHOCTh
CIUPTOB. DTAHOJI —
COITMAJIbHBIN TOKCHH. MeTaHoI
- TOILJTUBO OY/yIIEero.
[TpuunHbl nonananus HeHoIOB

B IIPUPOJIHYIO CPENY, UX




OTpHIATEIbHOE JEHCTBUE HA
YKUBBIE OPTaHU3MBI.
TOKCHYHOCTB albJIErU/I0B.
CMC kak 3arps3HUTENIN
IPUPOJHOM CpEJIbI.

CriocoOb1 HeHTpanu3auu
CMC. Ymaneuud ux ¢
MOBEPXHOCTHU BOJBI. JKUPBHI.
CoBepI11eHCTBOBaHUE CIIOCOOOB
YTUJIM3AIHHA OTXOJIOB B
IIPOM3BOJICTBE U IIEpepadoTKe
KUpoB. OCHOBBI 37J0POBOIO
nuTaHus. [Iumesast HeHHOCTb
0€JIKOB, KMPOB U YTTICBOJIOB.

Bbrnonornuecku akTUBHEIC

BCIICCTBA

18

[TpuBneueHre BHUMAHWUSI
o0yJaromuxcs K IEHHOCTHOMY
aCIIeKTy U3Y4aeMbIX Ha YPOKE
SIBIICHHIA, OPTaHU3aIHs UX
paboThI ¢ moy4aeMol Ha
YPOKE COUUAIBHO 3HAYNMOMU
uHpopmarnue-
MHUIMUPOBAHUE €&
00CYXIeHUS, BEICKa3bIBAHUE
00yJaroIUMUCS CBOCTO
MHEHHS 110 e€ MOBOLY,
BBIPAOOTKH CBOETO K HEl
OTHOIICHHSI

['opMOHBI U UX OTKpHITHE.
BinsiHre ropMoHOB Ha
SMOIIMOHANFHYIO c(hepy deToBeKa.
3nopoBke cOeperaroriye
TEXHOJIOIUHU

BLICOKOMOJ'IGKyJ'IprHHC
COCIUHECHUA

[IpuBnedyenne BHUMaHUS
IIKOJIFHUKOB K IICHHOCTHOMY
aCHeKTy U3y4yaeMbIX Ha ypoKax
SIBJICHHUM, OpTaHU3aIUs UX
paboThI ¢ moTy4aemMoin Ha
YPOKE COIMAIBHO 3HAYMMOI1
uHpopmaruei —
WHUIIMUPOBAHUE €€
00CYXIeHHUSI, BHICKA3bIBAHHS
YYalIMMHCS CBOETO MHEHUS 110
€e MOBO/Y, BEIPAOOTKH CBOETO K
HEil OTHOIIICHUS,
CnocoOcTBOBaHHE
BOCITUTAHHUIO TATPUOTHIECKUX
YyBCTB,

WHUIIMAPOBAHUE U TIOJICPIKKA
HCCIIeI0BaTEIbCKOM
JIeSITETLHOCTH IITIKOJILHIKOB B
paMKax peann3alnuy MU




IPYIIIOBBIX IIPOEKTOB,
JAIOLIEr0 MKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIN OIBIT
COTPYJHHUYECTBA U B3aUMHOMN
IIOMOILY;

[TpuMeHeHne CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX
BEILIECTB M OJINMEPHBIX
MaTepuaoB B Pa3IMYHBIX
cdepax, B TOM 4YHCIIe MHOTHE
MOJIMMEPHI HCIIOTB3YIOTCS B
KOHCTPYKIHSIX BOOPY>KCHHUS U
BOCHHOW TEXHHKE.

[ImacTMacchl WUPOKO MPUMEHSIOT
B pakeTHOM TexHuke. B
KOHCTPYKIHSIX BO3TYIITHO-
PEaKTHBHBIX JBUraTEIeH
MMPUMCHAIOT TEKCTOJIUT,
CTEKJIOIUIACTHK U JIPyTHE
KOMITO3MIIMOHHBIC MaTCPHAJIbI.

8 O00011IeHrEe 3HAHUI IO 6
OPraHN4eCKON XUMHH
HUTOIO: 136

11 knace (3 4 B Henento, Beero 102 4)

B mom uucne
Homep Konuuecmeo
Tema npakmuyuecKue | KOHMpoObHblE
membl yacoe
padomot padomot
1 Crpoenue atoma. XumMuieckas 8
CBA3b
OcCHOBHBIE 3AKOHOMEPHOCTH
2 NPOTEKAHUS] XMMHYECKHX PeaKIuii 17 1 1
HemeTtaubl
3 eme 31 4 1
MeTtajibl
4 eratt 30 4 1
5 XuMHYeCKas TEXHOJIOTHS 7 i )
XuMmus B ObITY U Ha cJ1yk0e
6 o01IecTBA 9 - 1
WUTOI'O: 102 9 4
Bocnurare/bHbI MOTEHIHA
Homep KoauuyecTBo YpoOKa

Tema
TeMBI YacoB




Ctpoenue atoma. XumMuieckas
CBSI3b

OcHOBHbIE 3aKOHOMEPHOCTH

NMPOTCKAHUA XUHMHUYECCKUX peakum‘/i

17

YcraHOBIEHUE JOBEPUTEIBHBIX
OTHOILIEHUN MEK]ly YUUTEIIEM U
€ro y4eHUKamH,
CIIOCOOCTBYIOIINX
IMO3UTUBHOMY BOCIIPUATHIO
y4YaIuMucs TpeOoBaHM U
MPOCHO YUHUTENsl, MPUBICUECHUIO
WX BHUMaHHUS K 00CYX1aeMoit
Ha ypoke uHpopmaluu,
aKTUBU3ALUU UX
IT03HABATEJIBHON JEATEIbHOCTH;
Muxaun BacuibeBud JIomoHOCOB
BBIJIAIOIIUICS YETIOBEK, EPBBIN
PYCCKUI yUEHBIHN —
€CTECTBOUCIIBITATENIb MUPOBOTO
3HAYEeHMs], SHIMKIIONEINCT,
XMMUK U (PU3HK.

HemMerayabl

31

MeTtaniabl

30

[IpuBnedyeHne BHUMaHU
oOyJaronuxcs K IEeHHOCTHOMY
acleKTy U3y4aeMbIX Ha YPOKE
SIBJICHUM, OpraHu3anus ux
paboThI ¢ moy4aeMon Ha
YPOKE COLUATIBHO 3HAYUMOI
nHpopManuei-
MHULMUPOBAHUE €€
00CYKJICHH S, BRICKa3bIBAHUC
00y4aroLMMUCS CBOETO MHEHUS
110 €€ NOBOJYy, BEIPaOOTKU
CBOET0 K HEW OTHOLLIECHHUS
Co3paTens nepBOro NpoTHUBOIasza —
Huxonait JImutpresuu
3eNMMHCKUH.

Hcnonb3oBanue Xjaopa B KauecTBE
OTPABJISIOIIETO BELIECTBA B [OJbI
[IEPBOI MUPOBOI BOVHBI.
[IpumeHeHne MeTaIOB B BOGHHOM
JieJie, aBualum, TEXHUKE.

Bkiaj yueHBIX-XUMHKOB B O0ETY
Haj (amuzmom B Benmukoit
OTeuyecTBEHHOM BOMHE,
MOKAa3bIBaIO MITyOOKHit
NaTPUOTU3M, T€POU3M JIFOIEH
Hayku: «MeTtasl Ha ciryx0e
OteudecTBy». [IBOIICTBEHHAs POIIb
METaJUIOB B OTHOILEHUY KMBOU
npupoasl. [Ipobiema
«METaJUIN3ALUI» OKPY>KaroIen
cpelpl.

XuMH4YecKas TEXHOJIOIus

Xumus B ObITY U Ha CJIy:KOe
o0miecTBa

[TpuBneueHre BHUMaHUS
IIKOJIbHUKOB K IEHHOCTHOMY
acIeKTy U3y4aeMbIX Ha ypoKax
SIBJIGHUH, OpraHu3alus ux
paloThI ¢ MOTy4YaeMOl Ha YpOKe




COLIMAJIBHO 3HAYUMOM
uHpopmaruei —
AHUIIMUPOBAHUE €€
00CYXICHHUSI, BEICKA3bIBAHUS
YYaIlluMHUCS CBOETO MHEHHUS 10
€e MOBO/Y, BEIPAOOTKH CBOETO K
HEW OTHOLLUEHUS.
DKOJIOTHYeCKHE TPEOOBAHMS K
Ka4eCTBY MPOU3BOIMUMOM
npoayKIuu. TeXHOTCHHBIC
WCTOYHUKH BEUICCTB
3arpsizHUTENeH onocdepsl.
OCHOBHBIE IPUPOIOOXPAHHBIE
MEPOTIPHSITHUS, TPEYCMOTPECHHBIE
B IOMEHHOM IPOHM3BOACTBE.
[onsiTHe 0 6e30TX0IHOM
npou3BojcTBe. Heopranudeckue
BEIIECTBA B OBITY,
MMPOMBIIIJICHHOCTH, MEAUIINHE.
Bkrnaja B pa3BUTHE XUMUH
BBIAIOIINXCS PYCCKHX YUCHBIX-
xumukos: [[.H. IIpsHuIIHUKOB —
OCHOBOIIOJOKHUK XUMHU3alIUHU
OTEYECTBECHHOT'O CEITLCKOTO
xo3siicTBa. Baxkuenme
NIPUPOJAOOXPAHHBIE MEPBL.

HUTOI'O: 102

BocrnutatenbHblil moTeHIMaN yueOHOTro npeaMeTa « XuMUsD peau3yeTcs 4yepes:

1) ¢poHTanbHYIO, WHAWBUAYAJIbHYIO U TPYIIOBYIO (OPMbI OpraHM3alUHM y4eOHOM
NeATEILHOCTH Ha YPOKE;

2) PaznuuHble BUIBI JESATENBHOCTH, TAKHUE KaK:

Crnymanue oObsICHEHUH yunTes;
CIIyLIIaHWE U aHAJIN3 BBICTYIUIEHUH CBOMX TOBapHILEH;
caMmocrodTeNbHas paboTra ¢ y4eOHHMKOM M Hay4HO-TIONMYJISIpHOM JMTepaTypoi;

HaIlmMCaHuc pe(bepaTOB n JOKJIaJd0B,

HaOJIIOIEHHE;

MPOCMOTp y4EOHBIX (PUIIEMOB;

aHaym3 rpaduKoB, TadUIl, cXeM; 00BICHEHUE HAOIIOAaeMbIX SIBIICHUH;
M3Y4YCHHUE YCTPOMCTBA MTPUOOPOB IO MOJIETISIM U YEPTEKAM;

aHanu3 NpoOJIEeMHBIX CUTYallUH;

paboTa ¢ pa3gaTouHbIM MaTEPHATIOM;

MOCTAaHOBKA OIIBITOB;

MOJIEIMPOBAaHUE U KOHCTPYHUPOBAHHUE.




KanennapHo-TtemaTnyeckoe nJiaHHPOBaHUe

10 kmacc (yriry0JieHHBbII YPOBeHb, 4 Yyaca B He1eJIi0)

Ne Koa-Bo
Tema
YPOKa 4acoB
Tema 1. IloBTOpeHue u yriyoJieHue 3HAHUH 16 u.
1 AToOMBI, MOJIEKYJIBI, BemecTBa. CTpoeHHe aToma 1
2-3 CrtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB. 2
4 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1
xuMuyeckux anemenToB /. . Menneneesa
5 XumuyecKkas CBsi3b. ATperarHbie COCTOSIHUS BEILIECTB. 1
6-7 Pacuersl 0 ypaBHEHUSAM XUMHUECKUX pPEaKLIUN 2
8 Knaccugpukanys XuMHUUECKUX peakluii 1
9 OKHCIUTENBHO - BOCCTAHOBUTEJIbHBIE pEAaKLIUU 1
10 Baxnerinme Ki1accbl HEOPraHMYECKUX BEIECTB 1
11 Peakuuu nonsoro ooMeHa 1
12 PactBopb! 1
13 Ianponus comneit 1
14 KomrmuiekcHeie coequHeHus 1
15 O060061eHne U cucreMaTu3anus 3HaHui 1o Teme «OCHOBBI 1
XUMUI»
16 KonTtpouabHnas pa6ora Ne 1 no reme «OCHOBBI XUMHUI 1
Tema 2. OcHOBHBIE NOHATHS OPraHMYECKON XUMHUHU 18 u.
17 [Ipeamer u 3HaYeHUE OPraHNYECKON XUMUH. 1
18-19 Brruucnenne MonekyasipHO (OpMyITbl BEUIECTBA MO 9
MPOJYKTaM CrOpaHHsl.
20 [IprurHbl MHOro0oOpa3usi OpraHUYECKUX COeAMHEHNN 1
21 1

3J'ICKTpOHHOC CTPOCHUC U XUMHNYCCKUC CBA3U aTOMA YTJICPOAA.




IMuOpuanzanms u ee THITHL.

Teopust XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX COEAMHEHUN A.

22 1
M. bytieposa
23-24 | CrpykTypHas ©30MepHsi OPraHNYECKUX COCTUHCHHIA. 2
25 [IpocTpancTBeHHAast ©30MEPHSI. 1
26 OnexkTpoHHbIE Y3PPEKTH B MOJIEKYIIaX OPraHMYECKUX 1
COCIMHECHUM.
97 OCHOBHBIE KJ1acChl OPraHUYECKUX COEINHEHUM. 1
l'omonornueckue psapl
28-29 | HomeHkaTypa OpraHn4ecKUX COeIMHEHHH. 2
30 OcoOenHocTH U KIaccu(PHUKAIUsS OPTaHUISCKUX PEaKITUit 1
31-32 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B OPraHU4YECKON )
XUMHU
33 O060061eHre U cucTeMaTu3anus 3HaHui 1o Teme: «OCHOBHBIE 1
MOHATHUS OPTaHUYECKOW XHUMHU
34 KonTtpouabHnas padora Ne 2 «IlepBoHava/ibHbIe IOHATHSA 1
OPraHuYecKoil XuMHN»
Tema 2. Yri1eBog0poabI 324y,
35 Anxanel. CTpoeHre, HOMEHKJIaTypa, n30Mepusl, (pusndeckue 1
CBOMCTBA
36-37 | Xumuyeckue cBOWCTBA alKaHOB 2
38 [Tonmy4yenne 1 MpUMEHEHHE ATKAHOB. 1
. 2
[{uknoankanbl. XMMHUECKUE CBOICTBA.
39-40
[TpuMeHeHNe IUKII0ATKaHOB.
41-42 Anxensl. CTpoeHre, HOMEHKJIaTypa, U30Mepusl, (pusndeckue 9
CBOMCTBA
43 IIpakTuyeckas padora Ne 1. CocraBneHne MoelIed MOJIEKYII 1
yrieBoopoaoB. Mucrpykrax o Th.
44 XHWMHYECKUE CBOMCTBA AITKEHOB. 1




45 XHUMHYECKUE CBOMCTBA aJIKEHOB. 1
46 CriocoObl 1osTy4eHus: U NPUMEHEHHUE aJIKEHOB. 1
IIpakTnyeckas padora Ne 2. [Tonydyenue stuiie-
47 1
Ha ¥ onbIThl ¢ HUM. MHCTpyKTax 1o Th.
48 Ankanuenbsl. DU3NYECKHE U XUMUYECKHUE CBOMCTBA 1
AJIKaJUCHOB.
49 . . 1
[IpupoaHBII U CUHTETUYECKUH Kayuyku. Pe3nHa.
50 Anxunsl. Ctpoenue Moiiekys. 3omepust 1 HOMEHKIIATypa. 1
51-52 | ®usnueckue U XUMUYECKHE CBONCTBA AIKUHOB 2
53 [Tonmy4yenue u MprUMEHEHHE ATKHHOB 1
54.55 O0600111eHrEe 3HaHUH O MIPEJIENbHBIX U HEMPEIEIbHBIX 5
yIJIEBOI0POIaX
56 Apomaruyeckue yrieBoaopoas! (apensl). Ctpoenue. benszon u 1
€ro roMoJIOTH.
57 duznyeckue U XMMHUYECKHUE CBOICTBa OeH30I1a 1
OpuenTtupyroliee AecTBUE 3aMeCTUTENEH B OEH30IbHOM
58 KoJIblie. XUMHYECKHE CBOMCTBA TOMOJIOIOB O€H30I1a. 1
[Tonmy4yeHnue apeHOB.
59 [Tpupoansle ncTouyHUKM yriaeBogopoaoB. Hedts, cocras, 1
cBoiicTBa. [lepBuunas nepepaboTka
60 Bropuunas nepepaboTka HedTH. 1
61 I'eneTnueckas cBsI3b MEXKAY pa3IMUHBIMU KJIacCaMH 1
YTJIEBOI0POI0B
["anoreHOnpOU3BOTHBIE YTIEBOIOPOIOB. 2
62-63 | I'asmoreHONPON3BOAHBIC YTIIEBOIOPOIOB., GU3NIECKHE U
XUMHUYECKHE CBOWCTBA.
64-65 O06o0011eHne U cucTeMaTU3alys 3HaHUH 110 TeMe: 5
«YTIeBOIOPOIBI»
66 KonTtpouabnas padora Ne 3 o teme: «YTI1€BOIOPOIBI» 1
31 4.
Tema 4 «Kucaopoacoaep:xamye opranndeckme




COCINHECHMU D)

Croiuptsl, cTpoeHue, Kiaccuukanus, u3oMepus U

67-68
HOMEHKJIATypa.
69-70 | XuMuueckue CBOMCTBA U OJTYYECHUE CIIUPTOB.
71 IIpakTnueckas padora Ne 4. [Tonyyenue 6pomdTana us3
sraHosa. MHCcTpyKTax no Th.
72-73 | MHOTOAaTOMHBIE CITUPTHI
74 DeHOJIBL.
75-76 | Xumuueckue cBoicTBa (henomna. [lomyuenne u npumMeHeHue.
7779 Pemrenue 3a1a4 1 BBITOJTHEHHE YIIPaKHEHUH 110 TeMe «CTIHPTHI
1 (peHOITBI»
80-81 KapOonunpHbIE COeTMHEHHS: albJIeTUIBI M KeTOHBI. M30Mmepus,
HOMEHKJIATypa, peaKLMK IPUCOCTUHEHMSL.
89-83 XUMHUYECKUE CBOMCTBA M METO/IbI OTYyYSHHS KapOOHMIIBHBIX
COeTMHEHUN
84 IIpakTnueckas padora Ne 4. [lonyueHue aneroHa.
Nucrpykrax no Th.
85.87 Kap6oHnoBsie kucnorsl. CocTaB, CTpPOEHHE U HOMEHKJIATypa.
XHWMHYECKUE CBOMCTBA.
88 IIpakTnueckas padora Ne 5. [lonyueHne yKCyCHON KUCIIOTBI
u usyyenue e€ cBoicts. MucTpykTax no Th.
89 MsorooGpa3ue kapOOHOBBIX KUCIOT
90-91 Pemrenne pacueTHBIX 3a71a4 ¥ BBITIOJIHEHUE YIIPAXKHEHHUH 110
Teme «KapOOHOBBIX KHCIOT»
92-93 | dyHKUMOHANBHBIE POU3BOAHBIE KAPOOHOBBIX KUCIIOT.
94 IIpakTnueckas padora Ne 7. [lonydyeHue sTunanerara.
Nuctpykrax no Th.
95-96 O06o0011eHne U cucTeMaTu3alys 3HaHUH 110 TeMe:
"Kucnoponacoaep:xaiiue opraHu4ecKue BeriecTna"
97 KonTtpoabsnas pa6ora Ne 4 nmo teme: «Kucnopoaconepxariue

OpraHn4YC€CKUC COCIUHCHU >




Tema 5. A30T- U cepocoaeprkanue coeJMHEHU s

10 4.

98-99 | AmuHBI. 2
100-
101 Apomarnyeckre aMUHbI. AHUINH 2
102 ['eTeponuKIMYECKUE COSTMHECHHUS. 1
103 [TupuMHUIMHOBBIE U IyPUHOBBIE OCHOBAHUS 1
104- | O6o0mieHue u cucTeMaTu3anus 3HaHU| 1o Teme: "A30T- U 3
106 CepOoCoJIepIKaIINe COSTUHCHUS "
107 KonTtpoabHnas padora Ne S «Pemienne pacueTHbIX 3a1a4 110 1
TeMe A30TCOoAEpIKaINe OPTaHNIECKUE COSTUHEHUS
Tema 6. Buosoruueckn akTHBHbIE BellleCTBA 18 u.
108 XKupsbr kak caoxHBIE (DUPHL. TIUIEPUHA U BBICIITHX 1
KapOOHOBBIX KUCIOT. Macuna.
109 OO01mmas xapakTeprCcTHKa YTIIECBOJIOB. 1
110- | Crpoenue MmoHOcaxapu0B. JINHEHHBIC H IUKIMYECKUE 9
111 CTPYKTYPBHI.
112- .
113 XUMHUYECKUE CBOIICTBa MOHOCAXapHU/IOB. 2
114 Hucaxapunel. Caxaposa 1
115 [Tonucaxapusl. 1
116 IIpakTnueckas padora Ne 7 «['uaponus kpaxmana» 1
117- .
118 Awmunokucinotsl. Coctas, cTpoeHue, n3omepusi. CBoiicTBa. 2
119 [Mentuast u mommnentuapl. HaxoxneHue B mpupoje U ux 1
Ouosoruueckas pob.
120 Bbenxu. Cocras, crpoeHue 1
121 HyxnenHoBble KMCIOTH M OMOCHHTE3 OeiKa 1
122 IIpakTnueckas padora Ne 8 «neHTudukanus opraHnyecKux 1

BEIIECTB)




O00011IeH1E U CUCTEMATH3AaIUd 3HAHUM 10 TEME:

123-

124 «A30TcozepKalle OpraHuyeCcKue BelecTna. buonornuecku 2
AKTUBHBIE BELLIECTBAY

15 KonTtpoabsnas pa6ora Ne 6 1o TeMe «A30T cozeprkaiue 1
OpraHMYECKHUE BellecTBAa. bUONIOrnueck akTUBHbBIE BEILIECTBA»
Tema 7. BbicOKOMOJIEKYJISIPHbIE COeTUHEHUS 5.

126- | OGmue MOHATHS O CHHTETUYECKUX BBICOKOMOJIEKYISPHBIX 5

127 coequHeHusx. [lnacrmaccel.

128 | BomokHa 1

129 IIpakTnyeckas padora Ne 9. PacriozHaBaHue ruiactmacc. 1
Nucrpykrax no Th.

130 IIpakTnueckas padora Ne 10. Pacno3HaBaHue BOJIOKOH. 1
HNucrpykrax o Th.
O0001meHne 3HAHUI 10 OPraHUYeCKOl XUMHH 6 u.
I'enernueckas cBsI3b MEXAY KJacCaMHM OpPraHUYECKHUX BEIIECTB.

131-135 5

Pemenue 3ana4 pa3au4HbIX TUIIOB.

136 HTorosasi KOHTpPOJIbLHAsI padoTa 32 KYpC OPpraHu4ecKoi 1

XUMHUU.




