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1.IlosicHUTEIBbHAS 3aNIMCKA
PaGouas mporpamma y4eOHOTO0 351eKTUBHOTO Kypca «Hayunbie ocHOBBI xumum» 10-11 kmaccsl coctaBineHa Ha
OCHOBE aBTOPCKOTO 3JIEKTUBHOTO Kypca «Hayunbie ocHOBY xumun» aBTopbl: Kapacesa Tarbsna
BsuecnaBoBHa—pyKOBOAMTENb MTPOEKTA, CTAPIINNA METOAUCT KadeIpbl €CTECTBEHHO-HAyYHOT'0 00pa30BaHUs
I'AY AI1O «COUPO»; BacunpunkoBa Oxcana AHaTonbeBHA — yuuteiab XuMu MOY «Jluneit No 4
Bomxkckoro paiiona r. CaparoBay; Tropuna Upuna BanepbeBna — yuntens xumuu MOV «I'umnaszus Ne 7»
Bomxkckoro r. Caparosa.

[Tporpamma sniektuBHOTO Kypca«HayuHble 0CHOBBI XUMHI» paccunTana Ha 136(140) yueOHBIX yacoB, Ha
M3y4YeHHe Kypca B KaXKJ0M Kjlacce mpemnoaraeres BeiaenauTh no 68(70) gyacos (2 yaca B Hexpento, 34(35)
Y4eOHBIX HE/IENb).

2. [lnannpyembie pe3yJbTaThl 0CBOEHHSI Y4eOHOI0 IpeaMeTa, Kypca.
I[lnannpyemMble JIUYHOCTHBIE Pe3yJIbTATHI
JlnuHOCTHBIE pe3yNbTaThl BKIOYAIOT (OPMHUpPOBAHHE UYYBCTBA TOPAOCTH 3a BKJIAJ POCCHUICKUX YUYEHBIX
XMMHKOB B pa3BUTHE MUPOBON XMMUYECKOW HAyKH; IOJArOTOBKA BbIOOpa MHAMBHIYAJIbHOM 00pa30BaTEIbHON
TPACKTOPUU U TNPOPECCHOHANBHON OpHEHTAluu OoOydammuxcs;  (GOpMHUpPOBAHHE YMEHHUS YIIPABISAThH
[I03HABATEJIbHOM JEATEIbHOCTIO; Pa3BUTHE CIOCOOHOCTH K PELIEHUIO IPAKTUUECKUX 3a7a4, YMEHUIO HaXOIUTh
CrocoObl B3aUMOJICUCTBUSA C OKPYKAIOIIUMHU B Y4eOHOM M BHEYpOUHOH [eATelnbHOCTH; (OPMUPOBAHUE
XUMHUYECKOHN M 3KOJIOTUYECKON KYIbTYpPbl; BOCHUTaHHE 0€30I1aCHOr0 0OpaIeHUs ¢ XUMHUYECKMMHU BELLECTBAMU
U CTPEMJICHHS K 3J0POBOMY 00pa3y >KU3HH.
IInanupyemMbie MeTanpeMeTHbIEe Pe3yJabTAThl
MertanpeameTHble pe3ylbTaThl OCBOCHHS OCHOBHOM 0OOpa30BAaTENbHOW MPOTrpamMMbl IPEACTABICHBI TPEMS
rpynnamMy yHUBEpcaabHbIX yueOHbIX aeiictuil (Y'Y ).
PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe 1eH CTBHA
-CaMOCTOATEIbHO ONPEIEATh LENH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO ONPEAEIUTh, YTO
LEeJb JOCTUTHYTA;
-OLIEHUBATh BO3MOXHBIE MOCIEICTBUS TOCTUKEHUS [TOCTABJIEHHON LENN B JESATEIILHOCTH, COOCTBEHHON JKHU3HU
1 KM3HU OKPYKAIOIIUX JIFOJIEH, OCHOBHIBASICH HA COOOPaKEHUSAX ITUKH U MOPAIIH;
-CTaBUThb U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON ACSITEILHOCTH U )KU3HEHHBIX CUTYALIUAX;
OLICHUBATh PECYPCHI, B TOM YHCIIE BpEMs U Apyrue HeMaTepuaabHbIe PECYPChl, HEOOXOIUMBIE JIJIS 1O CTHKEHUS
IMOCTaBJICHHOM IICIIH;
-BBIOMpAaTh TYTh JIOCTIDKEHUS 1I€TH, IUTAHUPOBAaTh pEIUIeHHE TMOCTaBICHHBIX 3a/lady, ONTUMHU3HUPYS
MaTepuaIbHble U HEeMaTepUalIbHbIE 3aTPaThI;
-OpraHu30BbIBaTh 3(PPEKTUBHBIN MOMCK PECYPCOB, HEOOXOAUMBIX Ui JOCTUKESHHSI TIOCTABJICHHOM 11ETH;
-COINOCTAaBIIATh NOJYYEHHBINH PE3yabTaT EATEIBHOCTH C ITIOCTABJIEHHOM 3apaHee 1eNblo.
IMo3naBaTebHbIe YyHHBepPCAJIbHbIE YUeOHbIE 1eHCTBHA.
-UCKaThb U HaXOJUTh OOOOIIEHHBIE CHOCOOBI pEIIeHUs 3a/Jay, B TOM YMCIIE, OCYIIECTBISATh Pa3BEpPHYTHIH
nH(OPMAIMOHHBIN TTOUCK U CTAaBUTh HAa €0 OCHOBE HOBBIC (YUeOHBIE U MO3HABATEIbHBIC) 33/1a4H;
-KPUTUYECKHU OLIEHUBATh U MHTEPIIPETUPOBATh HHPOPMAIIMIO C PAa3HBIX NMO3ULIUH, paclio3HaBaTh U PUKCHPOBATH
MPOTUBOPEUNS B MHPOPMAIIMOHHBIX UCTOYHHUKAX;
-HCII0JIb30BaTh Pa3IMYHbIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA /ISl PEJICTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUH, a TAK)Ke TPOTUBOPEUHIA, BHISIBJICHHBIX B MH(DOPMAIIMOHHBIX HCTOYHUKAX;
-HaXOJUTh U IIPUBOJANTH KPUTHUUECKUE apTYMEHTHI B OTHOLIECHUH JEHCTBUN U CYKJIEHHM IPYroro; ClOKOWMHO U
pa3yMHO OTHOCHUTHCS K KPUTHUECKUM 3aMEYaHUSIM B OTHOIIEHUU COOCTBEHHOTO CYXKIEHUS, pacCMaTPUBATh UX
KaK pecypc COOCTBEHHOTO pa3BUTHS,
-BBIXOJIUTh 32 PAMKH y4eOHOro MpeaMeTa U OCYIIECTBIATH IIeIEHATIPABICHHBIM MOUCK BO3MOXKHOCTEW s
LIMPOKOTO MEePEeHO0ca CPEJICTB U CIOCOO0B AEHCTBHUS;
-BBICTPAUBaTh WHANBUAYAIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO, YUUTHIBAs OTPAHUYEHHUS CO CTOPOHBI APYTUX
YYaCTHUKOB U PECYPCHBIE OTPaHUYEHNUS;
-MEHSTh U yJIepKUBATh Pa3HbIC MO3ULIUU B IO3HABATEIHHOU JIEATETbHOCTH.
KoMMmyHuKaTHBHBIE yHHBEpPcaAIbHbIe YueOHbIe T1eHCTBHSI.



-OCYLIECTBIISITh JCJIOBYI0 KOMMYHHUKALIMIO KAaK CO CBEPCTHUKAMM, TaK W CO B3pPOCIBIMU (Kak BHYTPH
o0Opa3oBaTebHON OpraHu3alliy, TaK U 3a ee MpeJenamMu), Toa0upaTh MapTHEPOB AJI JACIOBOH KOMMYHHKAIIUN
UCXO0/1 U3 COOOpaKEHH Pe3yIbTaTUBHOCTH B3aMMO/ICHCTBHS, @ HE IMYHBIX CUMIIATUH;

-TIpU OCYIIECTBJICHUHU TPYIIOBON pabOThI OBITh KaK PYKOBOJMTENIEM, TaK M YWICHOM KOMaH]Ibl B Pa3HBIX POJISX
(renepaTop uaeH, KPUTUK, UCTIOJTHUTEIIb, BHICTYIAIOIINHN, SKCIIEPT U T.11.);

-KOOPJMHUPOBATh W BBHINOJHATh PabOTy B YCIOBHSAX PEAIBHOT0, BUPTYaAJIbHOTO W KOMOWHHPOBAHHOTO
B3aHMOJCHCTBUS;

-pa3BEepHYTO, JIOTUYHO M TOYHO H3jaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHMEM aJ€KBaTHBIX (YCTHBIX H
MUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

-pacrio3HaBaTh KOH(IMKTOTCHHBIC CHUTYalldd W TMPEJOTBpAIlaTh KOH(IMKTHI J0 WX aKTHUBHOW ¢asbl,
BBICTPauBaTh JICTIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIHMIO, H30€Trasi IMYHOCTHBIX OLICHOYHBIX CYKICHHIMA.
Ili1anupyemMble npeaMeTHbIE Pe3yJbTAThI

OOyuarommiicss HayIuTCs:

-pacKpblBaTh Ha NpPHUMEpPax pPOJb XUMUU B (POPMUPOBAHUU COBPEMEHHOM HAyYHOW KapTUHBI MHpa W B
MPAKTUYECKOM IESITEIbHOCTH YEIOBEKA, B3AMMOCBS3b MEXKIY XUMUEH U IPYTUMHU €CTECTBEHHBIMA HAyKaMH;
-WJLTIOCTPUPOBATh HA NPUMEPAX CTAHOBJIECHUE M HBOJIIOLMIO OPraHUYECKON XMMHUU KaK HAyKU HAa Pa3IM4HbIX
HWCTOPUYECKUX 3TANax €€ pa3BUTHS,

-yCTaHaBJIUBaTh NPUYUHHO-CIEJACTBEHHBIE CBSI3M MEXJYy CTPOEHHUEM aTOMOB XHMHYECKUX 3JIEMEHTOB H
MEPUOJNYECKUM HM3MEHEHHEM CBOMCTB XUMHUYECKUX DJJEMEHTOB M HUX COCJUHEHUHA B COOTBETCTBUHU C
MOJI0)KEHUEM XUMHUYECKHUX PJIEMEHTOB B MEPUOIUYECKON CUCTEME;

-aHAJIM3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BEILECTB, NPUMEHSS IOJOKEHUS OCHOBHBIX XHMHUYECKUX
TEOPHiIl: XMMUYECKOTO CTPOCHHS OpraHu4eckux coeauHeHuit A.M. byrnepoBa, cTpoeHus: aroma, XMMHUYECKOU
CBSI3U, AJIEKTPOJIUTUYECKON TUCCOLMAIMM KHUCJIOT M OCHOBAHWM; YCTaHABIMBATh MPUUYMHHO-CIICICTBEHHbIE
CBA3U MEXYy CBOMCTBAMM BEIIECTBA U €T0 COCTABOM U CTPOCHUEM;

-IPUMEHSTh MpPAaBUJIA CUCTEMATHYECKOW MEXKIYHApOJAHOM HOMEHKIATYPbl KaK CpPEACTBA PAa3JIMUYCHUS U
UJCHTU(HUKAIIIH BEIIECTB M0 UX COCTaBY U CTPOCHHIO;

-COCTaBIIATh MOJIEKYJIIPHBIE W CTPYKTYpHBIE (OPMYJIbl HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB Kak
HOcHTeNel nH(OpPMAaILUK O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX W MPUHAIIICKHOCTH K OMPEIEICHHOMY Kiaccy
COCITUHCHHIL,

-00BSICHITh MPUPOAY U CHOCOOBI 0Opa30BaHMUSI XUMHUYECKOW CBS3H: KOBAJICHTHOW (MONSPHON, HEMOJSPHON),
WOHHOW, METAJUNTMYECKOMN, BOAOPOJHOM — C LEIBIO ONPEIECICHUS XUMUYECKON aKTUBHOCTH BEIIECTB;
-XapaKTepu30BaTh (U3MUECKHUE CBOMCTBA HEOPTraHMYECKHX MW OPTraHMYEeCKUX BEIECTB M YCTaHABIMUBATH
3aBUCUMOCTH (PU3UYECKUX CBOMCTB BEIIECTB OT TUITA KPUCTAITUYECKOMN PEIIETKH;

-XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XUMHUUYECKUX CBOWCTB IIPOCTBIX BEIIECTB, BOIOPOIHBIX
COEAMHEHHH, BBICIIUX OKCUJIOB U TUJIPOKCHJIOB;

-IPUBOJUTH MPUMEPBl XUMHUYECKUX PEAKIMH, PACKpPBIBAIOIIMX XapaKTEPHbIE XUMHUUYECKUE CBOMCTBA
HEOPTraHUYECKNX M OPTaHMYECKUX BEIIECTB M3YUCHHBIX KJIACCOB C IIEJIbI0 WX UIACHTHU(MUKAIIUU U OOBSICHEHUS
o0acT MPUMEHEHUS;

-ONpeeNIATh MEXAHU3M PEAKIMM B 3aBUCUMOCTH OT YCJOBHI MPOBEICHUS PEAKIUH W TMPOTHO3HPOBATH
BO3MOYHOCTb IPOTEKaHUSI XUMHUYECKUX PEAKIIMI Ha OCHOBE THIIA XUMUYECKOMN CBS3U U AKTUBHOCTH PEAreHTOB;
-yCTaHaBIIMBaTh 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHWYeCKHX COCIUHEHUNM OT XapakTepa
B3aMMHOTO BIIMSIHUSA aTOMOB B MOJIEKYJIAX C LEIBIO IPOTHO3UPOBAHUS IPOAYKTOB PEAKIUH;

-yCTaHaBJIUBaTh 3aBHCUMOCTh CKOPOCTHM XMMHUYECKON PEaKIMU U CMEUIEHUS XUMHUYECKOTO PAaBHOBECHS OT
pa3IMYHBIX (HaKTOPOB C IENBI0 ONPEISICHNUS ONTUMATBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIECCOB;
-yCTaHaBJIMBaTh TE€HETHUYECKYIO CBSI3b MEXIY KIacCaMU HEOPraHWYECKUX W OPraHUYECKHX BEIIECTB JJIsS
000CHOBaHUsI MPUHIIUIHAILHON BO3MOXHOCTH TMOJYUYEHHUSI HEOPTaHWYECKHMX M OPTaHUYECKUX COCTUHEHHM
3aJaHHOTO COCTaBa U CTPOECHUS,

-oJ0UpaTh PEareHThl, YCIOBHS U ONPEACIATh MPOAYKTHI PEAKIINii, MO3BOJISIONINX PEan30BaTh 1ab0paToOpHbIE
Y TIPOMBINIUICHHBIE CITOCOOBI TIOJTYYCHHS BAXKHEHIIIMX HEOPTaHUYECKUX U OPTaHUIECKUX BEIIECTB;

-ONpPENENIATh XapakTep Cpeldbl B pE3yJbTaTe TUAPOJIA3a HEOPraHMYECKMX M OPraHUYEeCKHX BEIIECTB H
MIPUBOJUTH TPUMEPHI THUIIPOJIM3a BEIIECTB B IMOBCEIHEBHOW >KM3HU YEJIOBEKA, OMOJIOTHYECKUX OOMEHHBIX
MPOLECCAX U MPOMBIIUIEHHOCTH;



-[IPUBOAUTD IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMN B IPUPOE, IPOU3BOJCTBEHHBIX MPOLIECCAX
U )KU3HEIEeATEIbHOCTH OPTaHHU3MOB;
-000CHOBBIBAaTh MPAKTUYECKOE HCIIOJIb30BAaHNE HEOPTaHUYECKUX M OPraHWYECKUX BEIECTB M HUX PEakIHil B
MIPOMBIIIJICHHOCTH U OBITY;
-BBIIIOJIHATh XUMUYECKUI IKCIEPUMEHT 10 PACIO3HABAHUIO U MOJYYEHHUIO HEOPTAaHUYECKUX M OPraHMUYECKUX
BEIIECTB, OTHOCAIIUXCS K Pa3IWYHBIM KJacCaM COEAMHEHUN, B COOTBETCTBUU C IMpaBUJIAMH U IMPHEMaMH
6e30macHoil paboThl ¢ XMMUYECKMMH BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBaHUEM;
-IIPOBOJIUTH PAacyeThl HA OCHOBE XMMHUYECKHUX (OpPMYNl U YpaBHEHHMH peakUUi: HaXOXKIACHHE MOJICKYIISIPHOI
(bopMysBl OPraHMYECKOr0 BEIIECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB, WIH IO MPOJYKTaM CrOpaHUs; pacyeThl MacCOBOM J10JIM (Macchl) XUMUYECKOTO COEIMHEHHS B CMECH;
pacdeTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUH, €CIIM OHO U3 BEIIECTB JIaHO B M30BITKE
(MuMeeT mpHUMeECH); pacdyeTbl MAacCOBOM WM OOBEMHOI MOJM BBIXOJAa MPOAYKTa PEaKIUH OT TEOPETHYECKH
BO3MOYKHOT'O; pacueTsl TEIUIOBOro 3(pdeKTa peakiuu; pacyeTbl 00bEMHBIX OTHOIICHUH T'a30B MPH XUMUYECKUX
peaxnusx; pacyeTsbl Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOIyKTa PEeaKI|H, €CJIM OJTHO U3 BEUIECTB JIaHO B
BH/JIE PACTBOPA C OIPEIEICHHON MAaCCOBOM J10JIEN pacCTBOPEHHOI'O BEUIECTBA;
-HCIIOJIb30BaTh METOJbl HAyYHOTO TO3HAHMS: aHAlU3, CHUHTE3, MOJACIHUPOBAHUE XMMHUYECKUX MPOIECCOB U
SBJICHUI — MPHU PEIICHUH y4eOHO-MCCIIETOBATENBCKUX 33/1a4 10 M3YYEHHUIO CBOICTB, CIIOCOOOB MOJYYCHUS U
pacrno3HaBaHMs OPraHUYEeCKUX BEIIECTB;
-BJI/IETh NIPAaBUIIAMHU OE30MACHOTO OOpAIICHHUS C €IKUMH, TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMHH;
-OCYIIECTBIISITh MMOMCK XUMHYECKOW MH(OPMAIMHK IO Ha3BaHUSAM, HICHTH(PHUKATOpaM, CTPYKTYpHBIM (opMyIam
BEIIECTB;
-KPUTHUYECKH OIICHWBAaTh U MHTEPIPETHPOBATH XMMHUYECKYI0 HH(OpMAIUIO, COAEPIKAIIYIOCS B COOOIICHUSX
CpeICTB MaccoBo uH(popMaiuu, pecypcax VHTepHETa, HAYYHO-TOMYJISIPHBIX CTAaThsIX C TOYKH 3pPEHUS
€CTeCTBEHHO-HAYYHOW KOPPEKTHOCTH B UENAX BBIABICHHS OMIMOOYHBIX CYXKICHUH W (HOPMUPOBAHHS
COOCTBEHHOW MO3UIINY;
-yCTaHaBJIMBATh B3aUMOCBSI3U MEXY (akTaMu U TEOPHEH, MPUUUHOMN U CIEACTBUEM IIPH aHAJIM3€ MPOOIEMHBIX
CUTyalluii 1 000CHOBAaHUM MTPUHUMAEMBIX PEIICHUH HAa OCHOBE XUMHUECKUX 3HAHU;
-IPEACTABIATh MYTHU PEIIEHUs IJI00AJBHBIX MPOOJEeM, CTOSIIMX MEepe] YeIOBEUYECTBOM, U MEPCIEKTHUBHBIX
HanpaBlICHUH pa3BUTHS XMMHUYECKHX TEXHOJIOTUH, B TOM YHCIIE TEXHOJIOTUH COBPEMEHHBIX MaTepHajoB C
pa3nuMyHON  (YHKIMOHAJIBHOCTHIO, BO300OHOBISIEMBIX HCTOYHUKOB ChIpbs, MEpepadOTKH U yTUIU3ALUU
MPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.
OOyyaromuiics MOJY4YHT BO3MOKHOCTh HAYYUTHCH
-(opMmynupoBaTh 1eNb UCCIEIOBAHMS, BBIABUTaTh U MPOBEPSTH SKCIIEPUMEHTAIBHO THIIOTE3bl O XUMHYECKUX
CBOMCTBAxX BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTyNaTh B XMMHYECKHE PEAKINH, O
XapakTepe U MPOIyKTaX Pa3InYHBIX XUMHUYECKUX PEaAKIIHil;
-CaMOCTOATEIbHO MJIaHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIEPUMEHTHI C COOJI0/IEHUEM MpaBUil O€3011acHOM
paboThI ¢ BellecTBaMH U JIaOpaTOpHBIM 000pyI0BAHUEM;
-MHTEPIPETUPOBATH JAaHHBIE O COCTABE U CTPOEHUU BELIECTB, MOJTYYEHHbIE C TOMOUIbIO COBPEMEHHBIX (PU3UKO-
XUMHUYECKHUX METOJIOB;
-OIUCHIBaTh COCTOSIHME 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAaHUYECKUX MPEACTaBICHUIN
O CTPOCHHUU aToMa Uil O0OBSICHEHUS Pe3yJIbTaTOB CIIEKTPAIbHOTO aHAJIN3a BEILECTB;
-XapaKTepU30BaTh POJIb A30TOCOAEPIKALIUX TETEPOIMKINUYECKUX COCIUHEHUN M HYKJIEMHOBBIX KHCIOT Kak
BaXHEUIIMX OMOJIOTUYECKN aKTHBHBIX BEIIECTB;
-IIPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi, JeKalluX B OCHOBE
IIPUPOHBIX U POU3BOACTBEHHBIX ITPOLIECCOB
3. Conep:kanue y4eOHOI0 nmpeamMera, Kypca.

I. Yraesonopoasl. 1.1: Beenenue.

1. Crpoenusi aTtoma yriepoja B HOPMAJIbHOM M BO30YXICHHOM COCTOSHHUAX. OJIEKTPOHHBIE |
AJIEKTPOHHO-Tpaduueckue GopMyisl aToMa yriepoaa.



2. T'ubpunuzamus opburtaieit Ha mpuMepe aroma yrieposaa. Buasl rubpuanzanuu. I'eomerpus MoseKy
paccMOTpeHHbIX BelecTB. KpaTHOCTh yriepon - yriaepoaHsix cBsizeil. OcoOble BUIbI CBSI3M B OpPraHMYECKUX
BELIECTBAX: G — CBSI3b U T — CBA3b.

3. HoMeHkaTypa opraHu4ecKkux COeAMHEHHH: cucTeMaTuieckas, TpUBUalbHas, panuoHanbHas. O0mue
MPUHIUIIBI TIOCTPOCHUS HA3BaHUH OPraHWYECKHUX BEIIECTB, YIIPAKHEHHUS — COCTABJICHUE (POPMYIT 110 Ha3BaHUAM
1 Ha00OPOT.

4. Buzbl ©30MEpUU OPraHUYECKUX COEIMHEHUMN: CTPYKTYpHAasl U IPOCTPAaHCTBEHHAS.

5. O0mue 3aKOHOMEPHOCTH IPOTEKAaHUs PEaKIMi C yd4acTHEM OpraHUYEeCKHUX BEUIECTB. Y CIOBUSA
MPOTEKaHMs, CIOCOOBI pa3pylIeHUs CBs3eH, KIacCU(pUKAIMS PeaKfil o0 MeXaHU3MaM M THUITy PEaKIMOHHBIX
YaCTHII.

6. — 7. Anroput™ penieHus 3a1a4 Ha BBIBOA (DOPMYJI BEIIECTB I10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

8. toroBoe noBTOpeHne TeMbl «BBeneHue»
1.2: [IpenesbHbIE YII€BOIOPOABI.

9. Anxanbl. Ilapamerpbl XMMHUYECKOH CBSI3M, IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, IOHATHE O
KoH(popManusx, Buabl KoHGopmaruii. CBSI3b MPOCTPAHCTBEHHOTO CTPOCHUS U YCTOHYNBOCTH BEIIECTB.

10. B3aumHOe BIMsIHHE aTOMOB B MOJIEKYJIaX QJIKaHOB. PernoceneKTMBHOCTh peaKiuii.

11. OcobeHHOCTH TPOTEKAaHWS XMMHUYECKHX PEAKIHHA C y4acTHEM QJIKaHOB, MEXaHU3M pEaKIiu
CBOOOJHO-PAAMKAILHOTO 3aMEILIEHHS.

12. IMuknoankanbl. OCOOEHHOCTH CTPOEHMSI M CBOWCTB LIMKJIOQJIKAHOB: PEAaKUMU 3aMElIeHus u
IPUCOETUHEHHUS.

13. — 14. Pemenue 3agay Ha HaXOXJIEHUS MOJICKYISAPHBIX (OPMYJT OpPraHUYECKHX BEIIECTB II0
IPOAYKTaM CIrOPaHUS.

15. UroroBoe noBropeHue TeMsl «lIpenensHplie yriieBogopoabD

1.3: HenpeneabHble yrieBOAOPOIbI.

16. Ilpupona nBOMHON CBA3M B alKkeHax U ankaaueHax. OOpa3oBaHME M HapaMeTpbl JBOMHOW cBA3U. Bumbl
U30MEPHH.

17. MexaHu3m peakuuu 3JIEKTPOQUIBHOTO NpUCOEAUMHEHUs, TpaBuiio MapkoBHukoBa. ODddext Xapaia
(mepokcuaHbIi 3¢ dexT).

18. Peakuuu 3amenieHuss B ajkaHax. MexaHM3M peakluud CBOOOJHO-PaJMKAIBHOIO TPUCOEIUHEHUS Ha
IIPUMEPE PEAKIIMH MTOJIMMEPHU3ALIH.

19. — 20. OKHCTUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITUH C YIACTHEM aJKEHOB.

2]1. Peakuuu NOpUCOEOVHEHMsI TaJOT€HOB U TaJOrCHAJKAHOB K CONPSDKEHHBIMAIIKAIUMEHaM, 3aBHCHMOCTH
MPOJYKTOB PEaKIUil OT YCIOBUH UX NpoTekaHus. Peakiuu npucoequHEHHs Ha MpUMEpEe H30JMPOBAHHBIX U
KyMYJIMPOBAHHBIX aJIKaJUCHOB.

22. Anxunsl. [lpupona tpoitHoit cBs3u. O6pazoBaHue U MapaMeTpbl TPOWHON cBsI3U. Bubl nzomepuu.

23. Peakuuu nNpUCOEIMHEHUS U 3aMEIICHUS B aJIKUHAX.

24. — 25. OKUCIHUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKIINH C yIYaCTHEM aJTKHHOB.

26. — 27. PemeHue 3ajauy Ha HaxXOXJIEHHUS MOJIEKYJIAPHBIX (OpPMyIN YyriieBoaopoaoB Mo olmel ¢opmyse
BElIEeCTBA.

28. Utorosoe nosropenue temsl «HenpenenbHble yraeBoaopoas»

1.4: ApomaTuyeckue yriieBoaopoabl.

29. Tlpupoma apoMaTHUECKOW CBS3H, €€ BIMSHUE Ha PEaKIMOHHYIO CIIOCOOHOCTH BemiecTB. M3omepusi u
HOMEHKJIaTypa apeHOB.

30. MexaHu3M peakiuu 1eKTpo(GUIbLHOTO 3aMeIeHNs Ha IpuMepe OeH3051a U €ro TOMOJIOTOB.

31. OpueHTaHTbl MEPBOrO M BTOPOro poja B OeH30ibHOM Kouiblie. CoriacoBaHHas W HECOIJIaCOBaHHAas
OpHUEHTAIUS.

32. — 33. OKUCIHTETHLHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH, TTPOTEKAIONTUE C YIaCTHEM I'OMOJIOTOB OeH301a.

34. O6mmue criocoObl MPOMBIIIUIEHHBIX U JTA00OPATOPHBIX CIIOCOOOB MOJTYUYEHUs YIIIEBOIOPOJIOB.

35. JIaboparopnas pabota. KauecTBeHHbBIE peaKIIiy Ha YTIEBOIOPOIbI.

36. — 37. I'enetnyeckast CBA3b YIiIeBOIOPOIOB.

38. UtoroBoe 3anstue no 1 pazneny «YTiaeBoI0pOabD)

I1. Kucnopoacoaepskamnue opraHn4ecKue BelecTsa. A30TcoepsKalue OpraHuyecKue BemecTsa.



2.1: CnupThl.

39. Kwucnopoacoxepxariye opraHudeckue BemiecTBa. @DYHKIMOHAIBHBIE TPymmbl  (THAPOCOTPYIINA,
KapOOHMIIbHAsI, KapOOKCWIbHas). B3auMHOe BIUSHHE AaTOMOB B MOJEKYJIaX OPraHUYECKUX BEIIECTB,
COJIEp>KaIINX KUCIOPOI.

40. PacmpeneneHue >3JEKTPOHHOW IIJIOTHOCTM B MOJIEKYJIaX CIUPTOB PAa3HBIX T'OMOJIOTUYECKUX PSAJOB:
MpelelbHbIX, HENpEeAeNbHbIX, apomaThueckux. OOmas XapakTepuCTHKa XHWMUYECKHUX CBOWCTB CIHUPTOB.
Peakuuu 3amenienus, NpoTeKaroIye B yrieBoIOPOAHOM PaUKaJe CIIUPTOB.

41. OcoOEHHOCTH CTPOEHHS U CBOMCTB MHOIOATOMHBIX CIIUPTOB. DEHOIbI, CTPOEHUE, CBOMCTBA, OPUEHTALIUS B
OEH30JIbHOM KOJIbIIE.

42. TlpomblllUleHHBIE W Ja0OpaTOpHbIE CIOCOOBI MOMY4YeHHs] CHUPTOB U (eHosa. MexaHu3M peakuu
HYKJICO(UIHHOTO 3aMEICHHs Ha TIPUMEPE MOJTyUEHHsI CIIUPTOB U3 rajloreHaTKaHOB.

43. OKUCAUTENHFHO-BOCCTAHOBUTEIbHBIC PEAKIIMU C YH4aCTHEM CITUPTOB.

44. Utorosoe 3ansTue no teme «CrnupTbi»

2.2: KapOoHu/IbHBIE COeTUHEHUS.

45. T'omonoruyeckue psapl kapOonwioB. Knaccudpukanus. M3omepus u HOMEHKIATYpa. DIEKTPOHHOE
CTpOCHHE, B3aMHOE BJIMSIHHE B MOJIEKYJIax.

46. Xumuueckue CBOICTBa adbJETUI0B U KETOHOB. MeXaHn3M peakuuil HyKJIeo(QHIbHOIO IMPUCOEINHEHUS Ha
IpUMepe allbJIeTHI0B U KETOHOB.

47. OKUCAUTENBbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMU C YYACTHEM aJIbJAETUI0B U KETOHOB.

2.3: KapOokcujibHble coeTHHEeHUsI.

48. CocraB, Ki1accupuKamus, U30MEpPHs W HOMEHKJIATypa KapOOHOBBIX KHCIOT. DJIEKTPOHHOE CTPOCHHE,
B3aMMHOE BJIHMSHHE B MOJICKYJIax.

49. OcoOble cBOWCTBAa HEKOTOPBIX KAPOOHOBBIX KUCJIOT: MypaBbUHOM, NaJIbMUTUHOBOMW, CT€apuHOBOW. Mblia.
OTHo1IEHNE MbLIa K AKECTKOW BOJE.

50. HempenenbHble, NBYXOCHOBHBIE W apoMaTH4yecKue KUCIOTHL. (OcobeHHocTH HuX CBOMCTB. CrocoObl
MOJTy4YEeHHUs ABYXOCHOBHBIX KHCIIOT.

51. B3anMoCBS3b KUCTOPOICOAEPKAIIMX OPTaHUYECKUX BEILIECTB.

52. B3auMOCBA3b  KHUCIOPOJCOAEP)KALIUX OPraHWYECKUX BEIIECTB U YIIIEBOJAOPOAOB  Pa3IMYHBIX
TOMOJIOTMYECKUX PAJIOB.

53. — 54. Pemienue 3ajjau Ha HaXO0XKJEHHE MOJIEKYISPHOU (HOpMyIIbl OPraHUYECKOTO BELIECTBA, COAEPIKAIETO
KHCIIOPO/I.

55. JlaGopatopHas pabota. KauecTBeHHBIE peakIiui Ha KUCIOPO/ICOIeprKalllie OpraHMyecKe BEIecTBa.

56. UtoroBoe 3anstue no remam: «KapOoHUIbHbBIE U KAPOOKCHIIbHBIE COSAMHEHUS

2.4: AMUHBIL.

57. Amunbl. OCHOBHOCTh aMHUHOB, 00YCJIOBJIEHHAs! 0COOBIM CTPOEHUEM aMUHOTPYIIIIBI

58.AHnnuH. OCHOBHbIE CBOMCTBA aHWJIMHA B CPABHEHUHU C aMHHAMU M aMMHakoM. OpueHTalnus B OEH30IbHOM
KoJbIle. MexaHu3M peakuny 3UHHHA.

59. Pemienue 3a/1a4 Ha HAXOXKACHUE MOJIEKYJIIPHON (POPMYIIbI OPraHUYECKOTO BEIIECTBA, COAEPHKAILETO a30T.
II1. BemecTBa :KUBBIX KJIETOK.

60. XKupbl. OcOGEHHOCTH CTPOEHUS, COCTAB U KiIacCUpHUKAIMs )KUpoB. CBONUCTBA MPEECIIbHBIX U HENpPeAeIbHBIX
KHPOB.

61. Monocaxapuapl. Krnaccudukamus, coctaB, M30oMepHs, TayToMmMepus, onTudeckas uzomepus. CBoiicTBa
MOHOCaXapu0B Ha OCHOBAaHUH MX COCTaBa U CTPOCHHUS.

62. Onurocaxapuipl, noaucaxapuabl. CTpoeHHE, HAXOXKACHUE B IPUpoie. XMMHUECKHE CBOICTBA: OKHUCIIEHUE,
KUCJIOTHBIN THAPOIIHN3.

63. AMUHOKHCIIOTHI —aM(OTepHbIE OpraHMYecKUue coeluHeHHs. B3anMHoe BiIMsHME JBYX ()YHKIIMOHAJIBHBIX
I'pyni Ipyr Ha Apyra.

64. benku — npupoaHble moauMepsl. [ uaponn3, feHaTypanus, IBETHbIE PEaKIMK Ha OENIKH.

65. JlaboparopHas paborta. KauecTBeHHbBIE peaKIiy Ha aMUHBI, KpaxMall U OCIIKH.

IV. BeicokoMoJIeKyIPHBIE OPraHUYeCcKHe BellecTBa, BOJIOKHA.

66. Ilomumepsl, OCOOCHHOCTH CTPOCHHS, (UBUYECKUX CBOWCTB, CIOCOOBI TOJMYYEHUS IOJIUMEPOB:
MOJTMMEPHU3ALHs, TOJTHUKOHCHCAITHSL.



67. CtepeoperyispHble OIUMEPBI. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIE NTONUMeEpHL. [TnacTmaccel.
68. BonokHa, kinaccuduKkarys, Tporu3BOACTBO BOJOKHA KAaPOH U JIABCaH PeaKIuel MOJIMKOH ICHCAIIUH.
69. Urorosoe 3ansatue no paszaenam Il u IV
70. O6001maromiee MOBTOPECHHE.

11 KIIACC
V. XuMH4YEeCKUH 3JIEeMEHT
71-72. ®opMbI CyIIECTBOBAHUS XUMHUECKUX 3J1EMEHTOB. OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHH.
73-74. Ctpoenue aroma. Ilepmommueckuii 3akoH. Ilepmomuyeckas cucTeMa DJJIEMEHTOB U CTPYKTypa
3JIEKTPOHHON 00OJIOYKH aTOMOB.
75-76. Xumuueckue (GopMyJbl U pacyeThl 10 HUM. 3aa4l Ha HAXOKACHUE XUMHUECKON (hOpMyJIbl BEILIECTBA.
77. KonnuectBo BemecTsa. Yucno ABoraapo. MossipHblii 00beM ra3oB. ['a30Bble 3aKOHBI.
78. AJIITOPUTMBI PEIICHUSI PACYETHBIX 3a]1ay.
79. ANropuTMBl pELIEHUS AKCHEPUMEHTAIbHBIX 33Jay IPU H3YYEHMM HEOPraHMYEeCKMX M OPraHUYECKUX
COETUHEHUH.
80.MtoroBoe 3aHsTHE 110 TEME«XUMUUECKHUI 2JIEMEHTY.
VI.BemecrBo
81. DaeKTpOoOTPUIIATEIFHOCTh XUMUUECKHUX JIEMEHTOB.
82. NonHas cBa3b. Karnons! u anmonsl. Knaccudukanuss HOHOB MO COCTaBy (MPOCTbIE M CIOXHBIC), IBETA
noHoB. MoHHbIe KpucTainyeckue penerki. CBoicTBa BEECTB C HOHHOW KPUCTAIIIMUYECKON PEIEeTKOM.
83-84. Knaccudukarus KoBaJIeHTHOW XMMHYECKOH CBSI3U: 110 MEXaHU3MY 00pa3oBaHus (OOMEHHBIM U JOHOPHO-
aKIENTOPHBIN), IO 3JIEKTPOOTPUIATEIBHOCTH (TONApHAs W HEMOJApHAs), IO CIOCO0Yy TEepEKPHIBAHHS
3JIEKTPOHHBIX opOuTanet (G U ), MO KpaTHOCTH (OJUHapHasl, ABOMHAs, TpoiiHas u nosyropHas). [loaspHocTs
CBSI3U U MOJIAPHOCTH MOJIEKYJIBI.
85. MexMoneKkynsipHas U BHYTPUMOJIEKYJSIpHAs BOJOPOJHAs CBs3b. MexaHu3M oOpa3oBaHUS M 3HAYCHHE
BOJIOPOJHOM CBSA3M /ISl OPraHU3aluU CTPYKTYp OHONOINMEDPOB.
86. Equnast nmpupoaa xumMudeckux cBsized. MOHHas CBA3b Kak NPEJENbHBIN Cllydall KOBAJEHTHOM IOJIAPHOU
CBSI3M; NEPEXO0]l OAHOIO BHJA CBSI3U B APYroil; pa3Hble BUABI CBSI3U B OJTHOM BellecTBE. MeXMOJIEKYISIpHbIE
B3alMOJECICTBHS.
87. Merannuueckast CBsI3b.
88. BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUA. TN KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTh
CBOMCTB BEILECTB OT UX COCTAaBA U CTPOECHHUSI.
89. Urorosoe 3ansaTHe 1o reMe«BemniecTBoy.
VII. Kinaccupukanusi XMMHYECKUX peaKkIuil
90. PacueTsl 00BEMHBIX OTHOIIEHHUH T'a30B IPU XUMHUECKUX PEAKIIHUAX
91-92.9nekTposMTHYECKas TUCCOUAINS HEOPTAHUICCKUX M OPTraHMYECKHUX KHCIIOT, IIejo4e, comneit. Peakiumn
MOHHOT0 OOMeEHa.
93. PacueTsl, CBA3aHHbBIE C KOJUYECTBEHHBIM COCTaBOM PacTBOPOB.
94-95. CxopocTh XUMHUYECKOH peakuuu. [TOHATUS «IHTANBIUSLY, «IHTPONHS», «3Heprus I u60ca». O6paTuMble
1 HeoOpaTHMble XUMUYECKHE peakui. XMMHUECKOE PAaBHOBECHE U YCIIOBUS €r0 CMEILEHUSI.
96. Pemienue 3agau 1o teme: «CKOpPOCTb XUMUYECKON PEAKLIUI
97. TennoBble 3P PeKTh XUMUUECKUX PEaKIHii, 3akoH ['ecca. PacueTsl o TepMOXUMUYECKUM YPaBHEHHUSIM
98-99. OxucnuTeNbHO-BOCCTAHOBUTEIbHbBIE peakui. MeTo/ JIEeKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO OalaHca.
Bimsaue cpenpl Ha npotexkanne OBP.
100. Koppo3ust MeTasioB ¥ COCOOBI 3aIUTHI OT HEe.
101-102. T'mmponu3 OpraHUYECKUX W HEOPTaHWYECKHX coenuHeHHd. OOpaTHMBIH THIPOIH3, HEOOpaTHMBIH
THJIPOJIN3 U OOMEHHBIN ruaposin3.Bonopoanblii mokasaresb.
103. DnexTposn3 paciiaBoB U paCTBOPOB BEIIECTB.
104. Utorosoe 3ausTHe mno reme«Kinaccupukaus XuMHUECKUX PEAKLIUI.
VIII. KoMIuleKCHbIE COeIMHEHNS] M KPUCTAJUIOTHAPATHI
105. Koopaunamnmontnas teopusi A. Bepuepa. Kommekcuble coennnenus. Knaccudukanms, HoMeHKIaTypa.
Xumuyeckue cBorcTna. [lonydyenne u npuMeHeHue
106. Kpucramnoruapatel. Xumudeckue cBoicTsa. [lonydeHne u npuMeHeHue.



107. Pemenue 3anay no teme: «Kpucramioruaparsi».

IX. Knaccudukanus BeuecTs U UX CBOHCTBA

108-111. Xapakrepuctuka MeTauioB rinaBHbIX noarpynn [—III rpynn. XapakrepucTuka METauioB — MEJH,
Xpoma, xKenesa.

112-114. XapakTepucTuka HeMETAIIOB MIaBHBIX noArpymnm [V-VII rpymm.

115.XumMuyeckue CBOWCTBA HEOPraHMYECKUX BEUIECTB Pa3IMYHBIX KJIAacCOB. B3anMMOCBA3b HEOPraHMYECKUX
BEILIECTB.

116. Ilpaxmuueckas paboma Ne | XuMu4deckue CBOMCTBA OKCHIOB, OCHOBAaHUM, KUCIIOT M COJICH.

117. 'enetnueckas cBsA3b MEXAY KJacCaMH HEOPraHUYECKUX COCTUHEHUM.

118. UroroBoe 3amsatue mo teme«Knaccudukaius BEHIECTB M HUX CBOWCTBa». PemieHue 3amgad mo Teme:
«Heopranuueckue BemecTa.

X. Ciu1aBbl 1 MHTEPMETAJTH/IBI

119.CrnnaBbl ¥ UHTEPMETAILITUIBL.

120. Pemenwie 3ajad Ha BBIUMCICHHE MAacCOBOM JIONMM MeTala B CIUIaBe, BbIBeJIeHHE (HopmMy
WHTEPMETAJLIUIOB.

XI. MHoroo6pa3ue opraHm4ecKuX BellecTB

121-122. OcHOBHBIE TOJOXCHUS M HANPABICHUS Pa3BUTHS TEOPHH XUMHUYECKOTO CTPOCHHUS OPTraHHMYECKUX
BemiecTB A.M. bytnepoBa. OcoO€HHOCTH XMMHYECKOT0 U 3JIEKTPOHHOTO CTPOCHHUSI aJIKaHOB, aJIKEHOB, AIKMHOB,
HX CBOMCTBA.

123.ApomaTtuueckue yrieBoa0po/ibl.

124.9nexkTpoHHOE CTpOEHHE (PYHKLIMOHAIBHBIX FPYII KUCIOPOAOCOAEPKALIUX OPraHUUYECKUX COCTUHEHUM.
125.XuMnueckre CBOMCTBA KHUCIOPOACOACPKAIIUX OPTaHUIECKUX COeTMHEHUH.

Crnoxusle 3¢upsl. Kupbr. Mbuia.

126. YriaeBonasl.

127. AMuHbl. AMUHOKHCTIOTHI. benkm.

128. UtoroBoe 3ansitue mo reMe«MHOroodpasre opraHuuecKux BEIIECTBY.

XII. ITo3HaHue ¥ IPUMEHEeHHEe BeleCTB U XUMHYECKUX PeaKui

129.11paBuna paboTsl B 1aboparopun. MeTosl UccieqoBaHNusS 0OBEKTOB.

130. KauecTBeHHbIE peaKIIMy HA HEOPTAHUYECKHUE U OPTaHUYECKUE BEIIEeCTBA.

131-132. Ilpakmuueckasn paboma Ne 2 KauecTBeHHbIE peaKIIUi OPraHUYECKHX 1 HEOPTaHUYECKUX COCTUHEHUH.
133. O6mue Hay4YHbIC TPUHITUIIBI XUMUYECKOTO MPOU3BOJICTBA.

134. Pacuetsl Macchl BellecTBa WM 00beMa ra30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA M3 YYACTBYIOIIUX B
peaKIuu.

135. Pacyetsl macchl (0ObeMa, KOMTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB JaHO B
M30BITKE (MMEET IPUMECH ).

136. PacueTsl Macchl (00BeMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIMU, €CIH OJTHO U3 BEIECTB JaHO B BUC
pacTBOpa € OMPENEIEHHOW MaCCOBOM J0JIEN paCTBOPEHHOI'O BEIIECTBA.

137. 3apaun Ha onpeesieHre BbIX0Aa MPOAYKTA PEAKIINH.

138.3amaumn Ha onpeeieHne KOJIMYECTBEHHOTO COCTaBa CMECH.

139-140. 3amuTa MpoeKTHHIX padoT.

4. TemaTH4eckoe IVIAHUPOBaHHE

10 kaacce
Ne Tembl Ko PopMBbI OpraHu3aniu y4eOHbIX 3aHATHI
yacoB 3ayer Cam. JIa6.pab., IIpoexk. IKCKypcH
Pao. IIpak. Pa6. padoThI "
1 Beenenue. 7 1
2 [Ipenenbubie 6 1
YTIIEBOAOPOBI




3 Henpenenbabie 11 1 1 1
YIIIEBOIOPOIBI
4 Apomarnyeckue 10 1
YTIICBOIOPOIBI
5 | Couptsl 6 1
6 KapOonunbHbie 3 1
COCIMHEHUS
7 Kapb6okcunpHbie 9 1
COCTUHEHUS
8 AMUHBI 3 1
9 | BemecTBa )XUBBIX KIETOK 6 1
10 BricokoMouteKyispHbIe 5 1
OpPraHUYeCKUE BEIECTBA,
BOJIOKHA
HToro 71 4 4 3
11 kaace
Ne Tembl Ko ®opMbI OpraHu3annu y4eOHbIX 3aHATHI
4acoB 3auer Cam. Jlab.pab., IIpoek. IKCKYpCHH
Pao. IIpak. Pa6. padoTshI
1 | 1.XumMHYeCKHH 3J1eMeHT 10 1
2 | 2.BemectBO 9 1
3 3.Knaccudpukanus 15 1
XHMHYECKHX peaKknuii
4 | 4 KomniekcHbIe 3 1
COeTUHEHHUS u
KPHCTAJLUIOTHAPATHI
5 | 5.Knaccudukamnus 11 1 1
BellleCTB M MX CBOiicTBa
(11 gyacos)
6 | 6.CiiaBbl /| 2 1
HHTEPMETAJIH/IbI
7 | 7.MHoroo6pa3ue 8 1 2
OpPraHu4YecKuX BellecTB
8 |8. IMo3nanme u 12 1 1
NpUMeHeHHe BelleCTB U
XUMHYECKUX PeaKiuii
Hroro 70 8 3 1




KanennapHo-reMaTtudeckoe IJiaHUPOBaHUE
10 xaace

Hata
MIPOBEICHUS
YPOKOB

HavnmMeHoBaHUe pa3/ielioB B TEM ypOKa.

[Ipumeuanue
(yka3bpIBaeTcs
pUYrHA
OTCTaBaHU)

Yraesoaopoasl (38 yacos)

BBejnenue (7 4yacoB)

1.Ctpoenus aroMa yriepojia B HOpMajaibHOM U BO30Y>KICHHOM
COCTOSIHUSIX. DIIEKTPOHHBIC U AJIEKTPOHHO-Tpaduueckie GopMyIibl
aToMma yriepoja.

2. 'mOpunuzanus opburanei Ha mpuMepe atoma yriepoaa. Buast
rubpuan3anuu. ['eoMeTpust MOJICKYJT PaCCMOTPEHHBIX BEIIECTR.
KpaTtHOCTh yriepos - yriepoaHbix cBs3eit. OcoObie BUIBI CBA3U B
OpPraHUYECKUX BEIECTBAX: G — CBSI3b M TT — CBSA3b.

3. HoMeHKIaTypa OpraHM4eCKUX COEJUHEHUI: CUCTEMaTHYecKasl,
TpUBHANBHAs, panMoHanbHast. OOLIre TPUHIMITEI TOCTPOCHHUS
Ha3BaHUH OPraHMYECKHUX BELICCTB, YIPAXKHEHHUS — COCTaBIICHHUE
(dhopMyI IO Ha3BaHUSIM B HA00OPOT.

4. Bunpl u3oMepun OpraHMYeCcKUX COETUHEHHUN: CTPYKTYpHas U
IIPOCTPAHCTBEHHAS.

5. O01ue 3aKOHOMEPHOCTH IPOTEKAHUS PEAKIUi ¢ ydacTHEM
OpPraHUYECKUX BELIECTB. Y CIOBUS IPOTEKAHUS, CIOCOOBI Pa3pyLICHUS
CBsi3el, KiaccuUKaIMs Peakuil Mo MeXaHU3MaM 1 THITY
PCAKIIMOHHBIX YaCTHII.

6

6. AnropuT™ pelIeHus 3a1a4 Ha BEIBOA (DOPMYJI BEIIECTB I10
MacCOBBIM JIOJISIM JIEMEHTOB.

7

7. UtoroBoe moBTOpeHUE TeMbI «BBeneHue

IIpenesibHbIE YIi1eBOAOPOAbI (6 4aCOB)

8 8. Ankanbl. [TapaMeTpbl XUMHUUECKON CBSI3HU, IPOCTPAHCTBEHHOE
CTPOEHHE MOIIEKYJI, IOHATHE O KOHPOPMAIHIX, BUIBI KOH(GOPMAITHIA.
CBs13b MPOCTPAHCTBEHHOT'O CTPOCHUS U yCTOWIMBOCTH BEIIIECTB.

9 9. B3auMHOe BIIMSIHUE aTOMOB B MOJIEKYJIaX aJIKaHOB.
PernocenekTuBHOCTh peaKIMid.

10 10. OcobeHHOCTH MPOTEKAHUSI XUMUYECKHUX PEaKLUH ¢ ydacTHEM
aJKaHOB, MEXaHM3M PEAKITNH CBOOOTHO-PATUKAIHHOTO 3aMETIICHHMS.

11 11. Iuknoankansl. OCOOEHHOCTH CTPOCHUS U CBOHCTB ITUKIIOAIKAHOB:
peaxIuy 3aMeleHNs U MTPUCOeTNHEHUS.

12 12. Pemenune 3a1a4 Ha HAXOXKACHHUS MOJIEKYIISIPHBIX (DOpMYIT
OpPTraHWYECKUX BEIIECCTB IO MPOAYKTaM CTOPAHMUS.

13 13. Uroroeoe noBropeHue TeMbl «IIpeaenbHbie yriieBOA0POIb

HenpeneabHbie yriesoaopoasbl (11 yacos)

14 14. Tlpupona ABOWHOM CBS3M B AJIKEHAX U ankaaueHax. O0pa3oBaHue u
napamMeTphl IBOMHOM CBsi3U. Buibl nzomepun.

15 15. MexaHu3M peaknuu IeKTpOoGUIFHOT0 IPUCOETUHEHHS, TIPABUIIO
MapkosHukoBa. Dddekr Xapama (nepokcuaHbIi 3PQeKT).

16 16. Peaknuu 3amerieHus B aikaHaXx. MeXaHNU3M peakiuu CBOOOIHO-
paJIMKAILHOTO MPUCOSIMHEHHUS Ha TPUMEPE PEAKITUH MOJIMMEPH3aIIHH.

17 17. OKuCANTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIMH C yIACTHEM
AJKCHOB.

18 18. OKkHuCITUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMU C YIaCTUEM
AIIKCHOB.,

19 19. Peakuuu IpruCOCIUHEHNUS I'aJIOTCHOB U TaJI0IC¢HAIKAHOB K

COTIPSHKEHHBIMAJIKAJeHaM, 3aBUCHMOCTh IPOIYKTOB PEAKITHI OT




YCIIOBHUI UX MpoTeKaHuA. Peakiiuy mpucoeqnHeHNs Ha IpUMepe
M30JINPOBAHHBIX M KYMYJIMPOBAaHHBIX aJIKaJHCHOB.

20 20. Ankunsl. [Ipupona tpoitHoii cBszu. O0pazoBaHKe U TapaMeTPhI
TPOMHOU CBA3U. Buasl uzomepun

21 21. Peakiyy IpHCOCAUHEHNS U 3aMEIIICHHS B aJIKMHAX.

22 22. OKUCIIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINH C y4acTHEM
AJIKHHOB.

23 23. Penrenvie 3a71a4 Ha HaX0XJICHHSI MOJICKYJISIPHBIX (POPMYJT
YTIIEBOIOPOIOB MO 001IeH (hopMyIie BEIIecTBa.

24 24. UtoroBoe noBTOpeHUe TeMbl «HenpenenbHpie yrieBogopoabh»

Apomaruyeckue yriaesoaopoasl (10 yacon)

25 25. Ilpuposa apoMaTHYECKOH CBSI3H, €€ BIMSHHUE Ha PEaKIIMOHHYIO
crocoOHOCTH BemecTB. M30MepHst 1 HOMEHKIIATYpa apeHOB.

26 26. MexaHH3M peaKIuu IeKTPOPHILHOrO 3aMEIICHHS Ha IIpUMEpPE
OCH30J1a ¥ €ro TOMOJIOTOB.

27 27. OpueHTaHTBI IEPBOTO M BTOPOTO pojia B OEH30JILHOM KOJIbIIE.
CoracoBaHHas M HECOTJIACOBAHHAS OPHEHTALHS.

28 28. OKUCIIUTENHHO-BOCCTAHOBUTEBHBIE PEAKIINH, TPOTEKAIOIINE C
Y4acTHEM TOMOJIOTOB OEH3071a.

29 29. OKHCTUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIINH, TIPOTEKAOIIINE C
y4JacTHEM rOMOJIOTOB OeH30I1a.

30 30. O6mue cnocoObl MPOMBIIIUIEHHBIX M Ta00paTOpHBIX CIIOCOO0B
TIOJTYY€HUsI YTIIEBOIOPOIOB.

31 31. JIaboparopHnas pabora. KauecTBeHHBIE peakiiny Ha YTIEBOIOPOIBI.

32 32. 'enetnueckast CBA3b YIIEBOJOPOIOB.

33 33. 'eneTnueckast CBA3b YIIEBOJOPOIOB.

34 34. Utorosoe 3ansiTue 1o 1 pa3aeny «YTiIeBo10pOIbD

I1. Kuciiopoacoaep:kamue OpraHn4ecKue Belecrsa. A30Tcoaepxanue
opraHuveckue Bemecrna (21 yac)

CnupTtsl (6 yacoB)

35 35. Kucnopoaconepkaiiye opraHndecKue BEIecTBa.
OyHKIMOHATBHBIE TPYMIIEI (THAPOCOrpyIINa, KapOOHUIIbHAS,
KapOOKcuibHas). B3anMHoOe BiIMsIHEE aTOMOB B MOJIEKYJIax
OpPraHMYECKUX BEIIECTB, COJEPKAIINX KHUCIOPOI.

36 36. Pacnipeienenre 3IeKTPOHHOM IIIOTHOCTH B MOJIEKYJIaX CIIHPTOB
Pa3sHBIX TOMOJIOTUYECKUX PAJOB: NPEAeTIbHbIX, HENPEACIbHBIX,
apomaTrueckrx. O0mas XxapaKTepuCTHKa XUMHUIECKIX CBOWCTB
crupToB. Peaknum 3aMenienrs, IpoTeKaroIIne B yIIIEBOAOPOIHOM
pasuKae CIMPTOB.

37 37. OcoOEHHOCTH CTPOCHHUS U CBOMCTB MHOTOATOMHBIX CIIUPTOB.
DeHOIIBI, CTPOCHUE, CBOWCTBA, OPUCHTAIIUS B OCH30IbHOM KOJIBIIE.
38 38. IIpombliuieHHBIE ¥ JJa00PaTOPHBIEC CIIOCOOBI ITOJYUEHHUS CIIUPTOB U

¢denona. MexaHn3M peakury HyKJIeo(QHUIBHOro 3aMeIeHus Ha
MIpUMepe MOTyYIEHHUs CIIUPTOB U3 TAJIOTEHAIKAHOB.

39 39. OKHCIHUTENHFHO-BOCCTAHOBUTENILHBIE PEAKIHH C YUACTHEM
CITUPTOB.
40 40. Utorosoe 3anstue 10 TeMe «CrupTh»

KapOouuiabHblie coennHenus (3 yaca)

41 41. I'omonorudeckue psiabl kapboumioB. Kinaccudukarms. M3omepus
Y HOMEHKJIATypa. DJICKTPOHHOE CTPOCHUE, B3aMHOE BIIUSHUC B
MOJICKYJIax.




42 42. XMu4ecKre CBOMCTBA allbIeTUI0B U KETOHOB. MexaHu3M
peakIuii HyKJI1eo(HILHOTO IPHCOSIMHEHNS Ha IIPUMEPE allbIeTHI0B
Y KETOHOB.

43 43. OKHCAUTENBEHO-BOCCTAHOBUTENBHBIC PEAKIIUH C YHaCTHEM
QJIBJETUIO0B U KETOHOB.

KapoOokcuwibHble coequHenns (9 yacoB)

44 44. Cocras, knaccu(pukamnms, H30Mepusl © HOMEHKIIATypa
KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE CTPOCHHUE, B3AUMHOE BIIMSHHUE B
MOJIEKYJIax.

45 45. Oco0bIe CBOMCTBAa HEKOTOPHIX KapOOHOBEIX KHCJIOT: MyPaBbHHOM,
MaJTbMUATHHOBOM, CTeapuHOBOH. Mbla. OTHOIIICHHE MBIIA K KECTKOM
BOJIE.

46 46. HenpenenbHble, ABYXOCHOBHBIE W apOMaTHYECKHE KUCIIOTHL.
OcobenHocTH MX CBOWCTB. CIIOCOOBI MOTy9eHHUS IBYXOCHOBHBIX
KHCJIOT.

47 47. B3auMOCBS3b KHCIOPOJICOACPKAIIUX OPraHMYECKUX BEIICCTB.

48 48. B3anMOCBS3b KHCIOPOICOAEPKAINX OPraHMIECKUX BEIIECTB U
YIJIEBOIOPOJIOB PA3ITUYHBIX TOMOJIOTHYECKHX PSIJIOB.

49 49. Pemenue 3a/1a4 Ha HaXOKACHUE MOJICKYIISIPHON (OPMYJTBI
OpPraHHYECKOTr0 BEIECTBA, COACPKALIETO KUCIOPOI.

50 50. Pemenne 3a1a4 Ha HaXOXKIEHHUE MOJIEKYIIIPHOU (hOPMYITBI
OpPraHUYECcKOTr0 BEIIECTBA, COACPIKAIIETO KHCIOPOI.

51 51. JlaGoparopHas pabora. KauecTBeHHBIC peakiiuu Ha
KHCJIOPOJICOAEPKAIINE OPraHUIECKHUE BEIECTRA.

52 52. UtoroBoe 3ansiTue 1o TeMam: «KapOoHUIbHEBIE U KapOOKCUIIbHBIE
COCIIMHEHMSDY

Amunsbl (3 yaca)

53 53. Amunbl. OCHOBHOCTh aMHHOB, 00yCJIOBJICHHAs OCOOBIM
CTPOECHHEM aMHHOTPYIIIBI

54 54. AnnnyH. OCHOBHBIE CBOICTBA aHWIMHA B CPABHEHHH C aMUHAMU
u ammuakoM. OpueHTanus B OCH301bHOM KOJIblle. MexaHu3M
peaxiuu 3UHUHA.

55 55. Pemrenue 3a1a4 Ha HaXOXKJIEHUE MOJICKYISIPHOU (DOPMYITBI
OpPraHUYECKOr0 BEIIECTBA, COIEPKAIIETO a30T.

II1. BemecrBa

JKHBBIX KJIETOK (6 4acoB)

BemecrBa ;KuBBIX KJIETOK (6 4acoB)

56 56. XKuper. OcobeHHOCTH CTPOEHHSI, COCTAB U KJIaCCHU(UKALUS
*upoB. CBOWCTBA MpeeNIbHBIX U HENPEAEIbHBIX JKUPOB.

57 57. Monocaxapunsl. Kimaccudukarus, coctaB, n3oMepus,
TayToMepusi, ontudeckas uzomepus. CBoiCTBa MOHOCAXapHI0OB Ha
OCHOBAHHMH HX COCTaBa U CTPOCHHMSI.

58 58. Onurocaxapuapl, nonucaxapuasl. CTpoeHne, HaX0KACHUE B
npupoje. XMMHYECKUE CBOWCTBA: OKMCIEHUE, KUCIOTHBIN THIPOIIH3.

59 59. AMHHOKHCIOTHI —aM(OTEPHBIC OPraHUYSCKUE COSTUHEHHUSL.
BsaumMHoe BiusiHNE ABYX (YHKIMOHANBHBIX TPYII APYT HA Ipyra.

60 60. benku — mpupoaHbIe OMUMEPHL. [ WApOIH3, AeHATypaIys,
IIBETHBIC PEAKIIMY Ha OCJIKH.

61 61. JlaboparopHas pabota. KauecTBeHHBIE peak[i HA AaMHUHBI,
KpaxmaJ 1 OeJIKu.

IV. BoicokoMosIeKy asipHbIe OpraHuYecKue BellecTBa, BOJIOKHA.

(5 yacoB)

BbIcOKOMOJIeKYIsIpHbIE OPraHUYeCKIe BellleCTBA, BOJIOKHA.




(5 yacoB)

62 62. TTonumMepbl, 0COOEHHOCTH CTPOCHUS, (PU3UUESCKUX CBOKMCTE,
CIOCOOBI MOTYYEHHSI IOJIMMEPOB: TTOJIMMEPH3AIIHS, TIOJTUKOH ICHCAITHS.
63 63. CtepeoperyispHble TOIUMEPBL. TepMOIIacCTUYHBIC H
TepMOpEaKTUBHbIC ouMepbl. [lmacTmacchl.
64 64. Bonokna, ki1accuuKaius, IPOU3BOACTBO BOJIOKHA KAIIPOH U
JIABCaH peakIiedl TOJIMKOHICHCAITHH.
65 65. Utorosoe 3anstue no pazaenam Il u IV
KanengapHo-remaruveckoe mJiaHupoBaHue
11 kaacce
Ne Jara HanMeHoBaHHE pa3aenoB U TEM ypOKa. [Ipumeuanue
NPOBCICHUS (yka3biBaeTcs
YPOKOB MPUYMHA
OTCTaBaHUs)

1. Xumuueckuii 3jiemeHT (10 yacos)

1 @opMBbl CYHIECTBOBAHUS XUMHUYECKUX 3JeMEHTOB. (OCHOBHBIE
MOHATHUS U 3aKOHBI XUMHHU.

2 @opMBI CYIIECTBOBAHUSI XWMHUUYECKHX 3JeMEHTOB. OCHOBHBIC
MMOHATHUS ¥ 3aKOHBI XMMMHU.

3 Crpoenue aroma. Ilepuommueckuii 3akoH. Ilepuomgmueckas
CHUCTEMa »JJIEMEHTOB M CTPYKTypa »JJCKTPOHHOW 000JI0YKHU
aTOMOB.

4 Crpoenue aroma. Ilepuogmueckuii 3akoH. Ilepuogmueckas
CHUCTEMa »JJIEMEHTOB M CTPYKTypa DJIEKTPOHHON OO0O0JIOUKH
aTOMOB.

5 Xumuyeckue GoOpMynsl U pacyeThl N0 HUM. 3ajaud Ha
HAXOXJIEHNE XUMUYECKOIN (OpMYIIbl BEIIECTBA.

6 Xumuyeckue GoOpMynsl U pacyeThl N0 HUM. 3ajaud Ha
HAXO0XJIEHNE XUMUYECKOI (hOpMYIIbI BEIIECTBA.

7 KonmuyectBo BemectBa. Ywmcino ABorampo. MossipHbiii 00BbeM
ra3oB. 'a30BbIe 3aKOHEI.

8 AJNTOPUTMBI pElIEHUs] PACUETHBIX 3a/1a4.

9 AJNTOPUTMBI PEIIEHUS SKCTIEPUMEHTAIBHBIX 33]1a4 TIPH H3y4CHUH
HEOPraHWYECKUX U OPTaHUYECKUX COCTMHEHUM.

10 HTorosoe 3aHsATHE 110 TeMEe«XUMHUUECKUI DJIEMEHT.

2.BemectBo (9 yacoB)

11

3JI€KTpOOTpI/II_[aTeJIBHOCTL XUMHUYCCKUX OJICMCHTOB.

12

HNonnas cBsa3p. Katrons! u annonsl. Kiaccudukanust HOHOB 10
cocTaBy (IIPOCTHIE U CIIOXKHBIE), IIBETa HOHOB. VOHHBIC




KpucTajmmueckue penierkd. CBOHCTBAa BEUIECTB C HOHHOMN
KPUCTAJUIMYECKON PEIIETKOM.

13

Knaccudukanuss KOBaJIGHTHOW  XMMHMYECKOW  CBS3H:  TIO
MeXaHu3My o0pa3oBaHUs (OOMEHHBIN U IOHOPHO-AKIICTITOPHEIH ),
M0 DJIEKTPOOTPHULIATEILHOCTU (TOJISIpHAsE M HEMOJSpHAsi), IO
croco0y TMepeKpbIBaHUS JJIEKTPOHHBIX opoOuTtaneit (¢ u m), 1Mo
KpaTHOCTU (OJMHApHAs, JABOWHAs, TPOWHAs M TMOJYTOpHAas).
[TonstpHOCTH CBSI3U U MOJIIPHOCTH MOJIEKYJIBI.

14

Knaccudukanus  KOBAJIEHTHOW  XUMHUYECKOW  CBSI3U: IO
MexaHu3My 00pazoBaHus (0OMEHHBIN U JOHOPHO-aKIIENTOPHBIH),
[0 AJIEKTPOOTPULIATEIBHOCTH (IIOJIApHAs U HEMOJsSIpHasi), II0
croco0y MepeKpbIBaHUs JJIEKTPOHHBIX opbutaneil (¢ u m), 1Mo
KpaTHOCTU (OJMHApHasl, JBOMHAs, TpPOWHAas M MOJIYTOpHAas).
[TonsspHOCTH CBSA3H U MOJISPHOCTH MOJIEKYIIBI.

15

MeXMoneKkyasipHas 1 BHYTPUMOJIEKYJISIpPHAs BOJOPOIHAS CBS3b.
Mexanu3zm 00pa3oBaHUS M 3HAYEHHE BOJOPOIHOU CBS3HM IS
OpraHu3aIy CTPYKTYp OHOMOIMMEPOB.

16

Enunas npupoma xumuueckux cBsized. HOHHas CBA3b Kak
NpeAesibHbIA cllydyail KOBAJEHTHOW MOJIAPHOM CBA3U; IEPEXO]l
OJIHOTO BHJA CBSI3M B JIPYTrOM; pa3Hble BUIBI CBSI3M B OJIHOM
BelecTBE. MeXMOJIEKYIIpHbIE B3aUMOIECHCTBHUSL.

17

Merannnueckas CBS3b.

18

BemniectBa MOJIEKYJISIPHOTO M HEMOJEKYISIPHOIO CTpoeHHs. Tum
KPUCTAJZIMYECKON PEIIETKH. 3aBUCUMOCTb CBOMCTB BELIECTB OT
UX COCTaBa U CTPOCHUSI.

19

HTorosoe 3aHsTue 1mo TeMe«BerecTBo.

3.Knaccupukanus xumudeckux peakuuii (15 gacos)

20 Pacdyersl 00BEMHBIX OTHOIIEHHH Ta30B TMPH XHUMHYECKHUX
peaKIusIX

21 DNEeKTpONUTHYECKass  JUCCOLMAlMg  HEOPraHUYeCKuX U
OpPraHMYeCcKHX KHCIIOT, IIenovei, comnel.Peakimm HMOHHOTO
oOMeHa.

22 ONEeKTpONUTHYECKass  JUCCOLMAlMg  HEOPraHUYeCKuX U
OpPraHMYeCKHX KHCIIOT, IIenoveit, comnel.Peakimm HOHHOTO
oOMeHa.

23 PacueTsl, cBsi3aHHBIE C KOJTMYECTBEHHBIM COCTAaBOM PAaCTBOPOB.

24 CkopocTth xumuueckodl peakuuu. IloHATHS <«@HTaIBNUAY,

«OHTpoOmH», «Heprus ['md6ca». OOparuMple W HEOOpaTUMbIC
XUMHYCCKUC PCAKIHNU. XUMHYECKOe PAaBHOBCCUC U YCJIIOBHA €TI0
CMCIICHHSI.




25

CkopocTh xumuueckodl peakuuu. IloHATHS <«QHTAIBNUAY,
«OHTpomHU», «Heprus ['mbOca». OOpatumMbie U HEOOpATHMBIC
XUMHUYECKHE peakluu. XMMHUYECKOE PABHOBECHUE U YCIIOBUS €TI0
CMEIICHUS.

26 Pemenue 3anad no teme: «CKOPOCTh XMMUUYECKOM peakLum»

27 TennoBeie 3(dexkThl XUMHUYECKMX peakiuii, 3akoH ['ecca.
PacueTsl 10 TEPMOXUMHUYECKUM YPaBHEHHSIM

28 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxium. MeTton
AIIEKTPOHHOT'O U AJIEKTPOHHO-MOHHOTO OanaHca. BrnusHue cpes
Ha npotekanue OBP.

29. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peaKIuu. Merton
3JIEKTPOHHOTO U 3JIEKTPOHHO-HOHHOTO OanaHca. BiusiHue cpeapbl
Ha npotekanue OBP.

30 Koppo3us MeTamioB u criocoObI 3aIlUTHI OT HEe.

31 I'maponn3 OpraHUYEeCKMX MW HEOPraHUYECKHX COCIUHECHUH.
OOpaTuMblii THAPONIN3, HEOOPATUMBINH THUIAPOIU3 MU OOMEHHBIN
ruaponan3. BogopoaHslii mokasaTens.

32 ['unponn3 oOpraHudyeckMXx ¢ HEOPTraHMYECKUX COEIMHEHUH.
OOpaTuMblil TUAPOIIN3, HEOOPATUMBINH THUIAPOIU3 U OOMEHHBIN
rusiponu3. BonopoaHelii mokasarens.

33 DJEeKTPOSIU3 PACIUIaBOB U PACTBOPOB BEIIECTB.

34 HtoroBoe 3ansatne mno Teme«Kiaccupukanuss XUMHUYECKUX

pEaAKLIHiN».

4. KoMIL1eKCHbIE COeAMHEHUS] U KpucTaLIoruaparsl (3 4aca)

35 Koopaunanmonnas teopuss A. BepHepa. KomruiekcHble
coenuHenus. Kraccudukamnus, HOMEHKIaTypa. XHUMHYECKHE
cBoiicTBa. [losryueHne u npuMeHeHue

36 Kpucrammoruaparel. Xumudeckwe cBoiicTBa. [lomydenune wu
IIPUMEHEHHE.

37 Pemenue 3anau no teme: «KpucramioruapaTs».

5.Kaaccuduxanus BemecTs U ux cpoiictea (11 yacos)

38 XapakTepucTuka MeTayuioB TaBHBIX monarpymmn [—III rpymm.
XapakTeprcTHKa METAIIIOB — MEJTU, XpOMa, JKeJe3a.
39 XapakTepucTuka MeTauioB riaBHbeIX noarpynn [—III rpymm.

XapaKkTepuCTHUKa METAIOB — MEJTH, XpOMa, JKeJe3a.




40

XapakTepucThKka METaIoB TiaBHbIX mnoarpymnn [—III rpynm.
XapakTepucTuka METaNIOB — ME/IM, XPOMa, Keje3a.

41 XapakTepucTuka MeTauioB mIaBHelX noxarpynn [—III rpymm.
XapakTepruCTUKa METAIJIOB — MEJIH, XpOMa, XKeJle3a.

42 XapakTepucTuKa HeMeTaJuloB I1aBHbIX noarpyn [V-VII rpymnmn.

43 XapakTepucTuKa HeMeTaJuloB I1aBHbIX noarpyni [V-VII rpymmn.

44 XapakTepucTuKka HeMeTaJuloB I1aBHbIX noarpyn [V-VII rpymnmn.

45 XVMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX
KJ1acCOB. B3aMMOCBsI3p HEOPraHUYECKUX BEILECTB.

46 Ilpaxmuueckas paboma Ne | XuMHUYeCKUE CBOWCTBA OKCHIIOB,
OCHOBaHUM, KUCJIOT U COJIEH.

47 l'enernueckass CBsI3p MeXAY KJlaccaMd  HEOPraHMYECKUX
COEIMHEHUI.

48 HtoroBoe 3anstHe no teme«Kiaccudukanus BEIIECTB U HUX

corctBay. Pemenne 3amau mno Teme: «Heopranmdeckue
BELIECTBAY.

6.CniiaBbl 1 MHTEPMeETALUTUABI (2 yaca)

49 CmuiaBbl 1 MHTEPMETAITUBL.

50 Pemenne 3amau Ha BBEIYHCIIEHHE MAacCOBOM [OJM MeETala B
CIIaBe, BbIBeIEHUE (POPMYJT HHTEPMETAITH/IOB.

7.MHorooépa3une oprann4ecKux BemecTs (8 4acoB)

51 OcCHOBHbBIE TIOJIOKEHHUSI M HalpaBlICHUS pPa3BUTUS TEOPUU
XUMHYECKOTO  CTPOEHHUs  OpraHMdeckux  Bemects  A.M.
bytnepoBa. OcCOOEHHOCTH XMMHYECKOTO U  JJIEKTPOHHOTO
CTPOEHMS AJIKAHOB, AJIKCHOB, AJIKNHOB, UX CBOMICTBA.

52 OcHOBHBIE TIOJIOKEHHSI M HalpaBICHUS pPAa3BUTUS TEOPUU
XUMHYECKOTO  CTPOEHHs  OpraHmyeckux  BemectB  A.M.
ByrnepoBa. OcCOOEHHOCTH XHMHYECKOTO U 3JEKTPOHHOTO
CTPOEHHS aJIKaHOB, AJIKEHOB, AJIKUHOB, UX CBOICTBA.

53 ApomaTH4ecKue yrieBog0pOIbl.

54 DNEKTPOHHOE CTPOECHHE (bYHKIMOHATBHBIX rpyni
KHCJIOPOJIOCOJEPIKAIINX OPTAaHUYECKUX COCTUHEHUH.

55 XUMHUYECKUE CBOMCTBA KHUCIOPOJCOAEPKAIINX OPraHUYECKUX

coeauHenuil. Cnoxusle 3¢upsl. XKupsl. Mblia.




56

YrneBoanl.

57

AMuHBI. AMUHOKHCIIOTEL. benku.

58

Hrorosoe 3aHgTHE 110 TGMC«MHOFOO6paSI/Ie OPraHu4YCCKuX
BCIICCTB).

8. [lo3HaHMe ¥ IpUMeHeHHUe BellecTB M XMMU4ecKuX peakuuii (12 yacon)

59 [IpaBuna pabGotel B Jsaboparopuu. MeToabl HcCCIeIOBaHUS
00BEKTOB.

60 KadecTBeHHbIE peakMM Ha HEOPraHWYECKHUE M OpraHuYecKHe
BEIIIECTBA.

61 Ilpaxmuyeckas paboma Ne 2 KadecTBEeHHbIE peaKlUU
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHUH.

62 Ilpakmuueckass paboma Ne 2 KauecTBeHHbIE pEaKIHUH
OpPraHUYECKHUX U HEOPraHMYECKUX COEAMHEHU.

63 OO61re HayyHble TPUHILIUIIBI XUMUYECKOTO ITPOU3BO/ICTBA.

64 PacueTsl Macchl BelecTBa WM 00beMa ra3oB IO MU3BECTHOMY
KOJINYECTBY BEUIECTBA M3 YYACTBYIOIINX B PEAKIIHU.

65 Pacuetsl macchl (0ObemMa, KOIMUYECTBA BEILECTBA) MPOJIYKTOB
peaklMu, €ClIM OJHO M3 BELIeCTB JAaHO B M30bITKE (MMeeT
MPUMECH).

66 Pacuetsl Maccel (0ObeMa, KOJIMYECTBA BEILECTBA) MPOIYKTa
peaKIyu, eclii OJHO W3 BENIECTB JaHO B BHJE pPacTBOpa C
OTIpeielIeHHOW MaccoBOM J0J1el paCTBOPEHHOT'O BEIECTBA.

67 3aauu Ha ONpeieIeHne BBIX0Aa IPOAYKTa PEAKIIUH.

68 3amaun Ha ompeielIeHuEe KOJTMYECTBEHHOTO COCTaBa CMECH.

69 3amuTa NpoeKTHBIX padoT.

70 3ammTa NpoeKTHHIX padoT.




BO3MOYKHBIE TEMBbI JUIA ITPOEKTOB.

1. OOBHHSIOTCS IPUPOIHBIE UICTOUHUKU
YTJIE€BOIOPOOB.

2. YrneBoaopos! B mpupoe. Hepts u
MPUPOIHBIN Ta3.

3. ApomMaTu3aTopbl HA OCHOBE CIIOKHBIX
3¢ upoB.

4. Apomatuyeckue Maciia — OeCleHHBII
Jap IPUPOJIBIL.

5. AciupuH — apyr wiu Bpar?

6. benzanupeH - XUMHKO-3KOJIOTHYeCcKas
mpo0yieMa COBPEMEHHOCTH.

7. B Mupe nojauMepos.

8. I'moTamar HaTpusi — MpUYMHA
MUIIEBONA HAPKOMAaHHUU.

9. Kupsl: Bpen u mosb3a.

10. V3 5kx13HU MOTUITUICHOBOTO MaKeTa.

11. 13 gero cocrout oxexaa. Boiaokna.

12. Mup miactmacc.

13. MbuibHas UCTOpUS.

14. Caxap u caxapo3aMEHUTENU: 3a U
IIPOTUB.

15. Yro Takoe HEDTh U KaK OHA
nosiBUJIach Ha 3emie?

16. Uto Takoe caxap U OTKyAa OH
oepercs.

17. Illenk HaTypanbHBINA U
HCKYCCTBEHHBIM.

18. B Mupe opraHu4eckux KHUcjoT.

19. A30T B nuiie, BOJI€ U OpraHu3Me
YeJioBeKa.

20. AnmtomuHui — metamt XX Beka.

21. buorenHas KiaccupuKanus
XUMHUYECKHX 3JIEMEHTOB.

22. B Mupe KOppo3uu METaJIJIOB.

23. B yAMBUTEIIBHOM MUPE KPUCTAILIOB.

24. BiusiHue METaJIOB Ha KEHCKUM
OpraHu3M.

25. Bona — BenecTBO NPUBBIYHOE U
HEOOBIYHOE.

26. BeipamnyBaHie KpUCTaIOB pU
Pa3IMYHBIX BHEIIHUX YCIOBHSIX.

27. I'panu apkoii Hatypsl. ..
Memnnenees.

28. Kenezo u okpyxaromas cpeja.

29. UccnenoBanue ypoBHSI KOPPO3UHU
MaMATHUKOB TOPO/JIa.

30. Mon B MPOAYKTax MUTAHUS U €ro
BIIMSIHME HAa OPTraHU3M YeJIOBEKa.

31. MenneneeB u HoGeneBckas nmpemus.

32. MUKpPO3JIEMEHTHI: 3J10 Uiu 6Jaro?

33. Ilepuonnueckas cucrema J1.1.
MeHnpeneeBa Kak OCHOBa HAy4HOTO
MHUPOBO33PEHHUS.

34. Copna: 3HaKoMas U HE3HAKOMas.

35. DneMeHT HOMEp OAMH.







