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POCCHICKYIO Ipak/IaHCKYI0 MIEHTUYHOCTb, IATPUOTU3M, YBAKEHHE K CBOEMY HapOy, UyBCTBA
OTBETCTBEHHOCTH Iiepes PoauHON, TopaocTtu 3a cBOM Kpaid, cBO PoauHy, npounuioe u
HACTOSIIIee MHOTOHALlMOHAIBHOrO Hapoja Poccuu, yBakeHHE TOCYNApCTBEHHBIX CHMBOJIOB
(repO, ¢uiar, rumH);

IrPaXXIAHCKYIO TMO3UIMI0 KaK aKTHBHOIO M OTBETCTBEHHOTO YJIEHA POCCHIICKOro OOIIEecTBa,
OCO3HAIOIIET0 CBOM KOHCTHUTYLIMOHHBIE TIpaBa M OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH W
MPaBOIMOPSAIOK,  00JaJaloMEero  4YyBCTBOM  COOCTBEHHOTO  JTOCTOMHCTBA, OCO3HAaHHO
MPUHUMAIOIIETO TPATUIMOHHBIC HAI[MOHAIBHBICE W OOIEYeIOBEUECKHME TYMAaHUCTUUECKHE M
JIEMOKPAaTUYECKUE LIEHHOCTH;

TOTOBHOCTbD K CIIyKeHUI0 OTEUYECTBY, €T0 3alIUTe;

c(OpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE KYJbTYpP, & TaKKe Pa3TUUIHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;
chOpMUPOBAHHOCTh OCHOB CaMOPa3BUTHSI W CAaMOBOCHUTAHUA B COOTBETCTBHH C
o0IIeYeIOBeUeCKUMU IICHHOCTSIMU U HJeajaMH TPaKAaHCKOro oOIIecTBa; T'OTOBHOCTH U
CIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM 1 OTBETCTBEHHOU JIEATEIbHOCTH;

TOJIGPAHTHOE CO3HAHWE U TOBEJIEHHUE B IMOJHUKYJITYPHOM MHUpPE, TOTOBHOCTh U CIOCOOHOCTD
BECTHU JUAJIOT C IPYTUMHU JIFOJIbMH, TIOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh OOIIHE 1ETTH
U COTPYIHHYATH ISl UX JTOCTHKEHHUS, CHIOCOOHOCTh MPOTUBOCTOATH UACOIOTHH SKCTPEMH3MA,
HallMOHAIN3Ma, KCEHO()OOWHU, MMCKPUMHUHAIMK TIO COLUAIBHBIM, PEITUTHO3HBIM, PACOBBIM,
HallMOHAIbHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUATIBLHBIM SIBIICHUSM;

HaBBIKM COTPYJAHUYECTBA CO CBEPCTHHKAMHU, JCTbMH MIIAQJIIETO BO3pPAcTa, B3pPOCIBIMH B
00pa3oBaTenbHOI, 00IIECTBEHHO MOJIE3HON, YUeOHO-UCCIIeIOBATEIBCKOM, MPOSKTHON U APYTUX
BUJIaX JICSITEIILHOCTH,

HPABCTBEHHOE CO3HAHME U TIOBEJIEHNE HAa OCHOBE YCBOCHUS OOIIEUEeTIOBEUECKHUX [IEHHOCTEH;
TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTIKEHUU
BCEH KHM3HHU; CO3HATENIbHOE OTHOIIEHHWE K HENPEepPhIBHOMY OOpPa30BaHHUIO KaK YCIOBHUIO
yCcnenrHou npodecCHOHATBHOM U 00IIIECTBEHHOM JIeATETbHOCTH;

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas SCTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA,

MPUHITHE U PeATU3aINI0 IIEHHOCTEHN 310pOBOro 1 O6e30macHoro oopasa KU3HH, MOTPEOHOCTH B
bu3IIeCKOM CaMOCOBEPIIIEHCTBOBAHHH, 3aHATHAX CIIOPTHUBHO-03/I0POBHUTEIILHOMN
NEeSTENIbHOCThIO, HEMPHUSITHE BPEIHBIX MPUBBIUEK: KYPEHHS, YMOTPEOICHHUs] aIKOTOIIs,
HapKOTHUKOB;

OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHUE K (PHU3UIECKOMY U TICUXOJIOTHYECKOMY
3I0POBBIO, KaK COOCTBEHHOMY, TaK W APYTHX JIIOJIeH, yMEHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;
OCO3HaHHBII BBIOOp Oynymiedt mpodeccur W BO3MOXKHOCTEH pealu3alud COOCTBEHHBIX
JKU3HEHHBIX TUJIAHOB; OTHOINEHHWE K MPO(EeCCHOHATBHOW NEATEIbHOCTH KaK BO3MOXKHOCTH
y4acTusi B PEIIEHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYJIApPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0Jem;



14) chopMUPOBAaHHOCTh  SKOJIOTUYECKOTO  MBIIUICHHUS, MOHMMAaHMUS BIMSHHUS  COLIMAJIBHO-

SKOHOMHYECKUX MPOIIECCOB HA COCTOSIHHE TPUPOJHON W COIMAIbHOH Cpelbl; MPUOOpETEHHE
OIIBITA YKOJIOTO-HAMPABICHHOW JACITEIIBHOCTH;

15) OTBCTCTBCHHOC OTHOIICHHUE K CO3AaHUI0 CEMBbU Ha OCHOBC OCO3HAHHOI'O IIPHUHATUA HGHHOCTCﬁ

CEMEWHOU KU3HMU.

MertanpeameTHble pe3yJibTAThl 0CBOEHUSI POTPAMMbI:

YMEHHUE CAMOCTOSTEIBHO ONPENEIATh LN IEATEIbHOCTH U COCTABIATh IUIAHBI JEATEIbHOCTH;
CaMOCTOSITENIBHO ~ OCYLIECTBJIATh, KOHTPOJUPOBATb M  KOPPEKTUPOBATh  JIESTEIIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI Il JOCTHKEHHUSI IIOCTABJIICHHBIX LIEJIEH U peaau3aluu
IUTAHOB JCSITENIbHOCTH; BHIOMPATH YCIIEUTHbIE CTPATETUH B PA3IMUHBIX CUTYAIUsX;

yMEHHE MPOyKTUBHO O0LIATHCS U B3aMMOJIEHCTBOBAThH B MPOIIECCE COBMECTHOM JI€ATEIbHOCTH,
YVYUTHIBATh MO3UIIUU JPYTUX YIYACTHUKOB JIEATEIBHOCTH, () (HEKTHBHO pa3peniaTh KOH(PIUKTHI;
BJIAJICHNEC HAaBbIKAMHM  I103HABATEIbHOW, Y4eOHO-MCCIENIOBATENbCKOW U MPOEKTHOU
NEeSTENIbHOCTH, HAaBBIKAMU  paspelleHds MnpoljeM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSATEIIBHOMY ITOMCKY METOJOB PEIICHHS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHbBIX
METO/I0B ITO3HAHUS;

FOTOBHOCTb U  CIIOCOOHOCTh K  CaMOCTOSITENIbHOM — MH(OPMAIMOHHO-I103HABATEIHHON
NEeSITeIPHOCTH, BIIAJICHUE HABBIKAMHU MOJMYYEHHS HEOOXOIMMON WH(OpMAanuu M3 cioBapen
pa3HBIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX HH(OPMAIIUU, KPUTUIECKI
OLICHUBATh U UHTEPIIPETUPOBATH UH(DOPMALINIO, [TOJIyYaEMYI0 U3 PA3IIMUHBIX UCTOYHUKOB;
YMEHHE HCIIOJIb30BaTh CPECTBA MHPOPMALMOHHBIX H KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH (1aee
- HUKT) B peuieHUd KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpTraHU3alMOHHBIX 3a1ad C
CcOoOII0ACHHEM TpeOoBaHUM 3PrOHOMMKH, TECXHHUKHU 0e30IacHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM HHPOPMAITMOHHOM 0€30MacHOCTH;
YMEHHE ONpPEeeNITh Ha3HauYeHUE U (PYHKIUU PA3IUYHBIX COIUAIBHBIX HHCTUTYTOB;

YMEHUE CaMOCTOSITEIbHO OLIEHMBaTh W INPUHUMATh PEIICHUS, ONPEICISIOIUE CTPaTEruio
MOBEJICHUS, C YYETOM I'PaKJaHCKHUX U HPABCTBEHHBIX LICHHOCTEM;

BIIQJICHUE SI3BIKOBBIMU CPEJICTBAMM - YMEHHUE SICHO, JJOTUYHO M TOYHO M3J1aratb CBOK TOUYKY
3pEHMs, HCIIOJIb30BATh /ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHUE HaBBIKAMH TTO3HABATEIHHOM peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCUCTBUN U
MBICJIUTEIIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHULl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [TO3HABATENIBHBIX 33144 U CPEICTB UX JTOCTUKECHUS.

IIpenmeTHble pe3yJbTaThl 0CBOCHHS NIPOrPaMMBbl:

c(hOpMUPOBAHHOCTH MPEACTABIECHUIN O MECTe XMMHH B COBPEMEHHOI HAay4YHOUN KapTHUHE MHpA;
MOHUMAaHWE POJU XUMHH B (POPMUPOBAHUU Kpyrozopa U (yHKIIMOHAIBHOW T'PaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS TPAKTUYECKUX 3a]1ay;

BIIQJICHUE OCHOBOMNOJIAralOIIMMU XMMHYECKUMHU TOHATHUSIMH, TEOPHUSIMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
BJIaJICHUE OCHOBHBIMHU METOJIaMU HAyYHOTO TIO3HAHUSI, UCTIOJIb3yEeMBbIMU B XUMHH: HAOJIO/IEHUE,
OMHCaHUEe, HW3MEpPEHHE, OSKCIEPUMEHT; yMeHHe o00padaTbiBaTh, OOBSACHATH PE3YJIbTATHI
MIPOBE/ICHHBIX OIBITOB M JIEJaTh BBIBOJIBI; TOTOBHOCTh M CIOCOOHOCTh TMPHUMEHSTH METOJIbI
MO3HAHUS TIPU PEIICHUH NMPAKTUUYECKUX 3a7a4;

c(OpPMUPOBAHHOCTh YMEHHUS [aBaTh KOJMYECTBEHHBIC OIICHKH M TPOBOJIUTH PACUETHI IO
XUMUYECKUM (pOopMysIaM B YPaBHECHHUSIM;

BIIaJICHUE TIPABUJIAMH TEXHUKH O€30MaCHOCTH MPHU MUCITOIH30BAHUN XUMUYECKUX BEIIECTB;
c(OpPMUPOBAHHOCTh COOCTBEHHOH TMO3UIIMU IO OTHOIIEHUI0 K XHUMHUYECKOW WH(OpMAInH,
MOJTy4aeMOU M3 Pa3HbIX HCTOYHUKOB;

c(hOpMUPOBAHHOCTh CHCTEMBI 3HAaHUN 00 OOIMMX XUMHUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUSIX;

c(OpPMHUPOBAHHOCTh YMEHHMI HCCIEIOBaTh CBOWCTBA HEOPTraHMYECKHX U OPTraHUYeCKUX
BEIECTB, OOBACHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX PEAKIUH, MPOrHO3UPOBATh
BO3MOKHOCTh UX OCYILIECTBIICHHUS;



BJIa/ICHE YMEHUSMHU BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUI O COCTaBe, CTPOCHUH BEIECTBA U
OCHOBHBIX XMMHMUYECKHUX 3aKOHAaX, MPOBEPATh HMX HKCHEPUMEHTAIbHO, (OPMYIUPYs LeElb
UCCJIEIOBAHUSI;

BIIQJICHUE METOJaMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUSA U MPOBEACHUS XMMUYECKUX
9KCIIEPUMEHTOB C COOJIIO/IEHHEM TTpaBuIl 0e301acHo paboThl C BellecTBaMH U J1a00paTOPHBIM
o0opynoBanueM; cHOPMUPOBAHHOCTh YMEHHUI ONMMCAHUS, aHAJIN3a U OLEHKH JOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

c(OpMHUPOBAHHOCTh YMEHUU MPOTHO3UPOBATH, AHAIU3UPOBATH M OLIEHUBATH C MO3UIUI
HKOJIOTHYECKOM 0e30MacHOCTH MOCEICTBUS OBITOBOM M TPOU3BOJCTBEHHOW NESATEIHHOCTH
YyeloBeKa,

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:

pacKpbIBaTh Ha IPUMEPaX POJIb XUMUU B (POPMHUPOBAHUH COBPEMEHHOMN HAyYHOW KAPTHHBI MUPA
U B IPAKTUYECKOH JEATEIBHOCTH YEJIOBEKA, B3aMMOCBSI3b MEXAY XUMHEH W APYrUMHU
€CTECTBEHHBIMU HayKaMH;

WJUTIOCTPUPOBATH HA MTPUMEPAX CTAHOBJICHUE Y ABOJIIOLMIO OPTaHUYECKON XMMUH KaK HAyKH Ha
Pa3IMYHBIX UCTOPUUYECKHX FTAllaxX €€ pa3BUTHUS;

YCTaHABIMBATh MPUYMHHO-CIICICTBEHHbIE CBSI3U MEXKJIYy CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M TIEPUOIUYECKUM U3MEHEHUEM CBOWCTB XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUM
B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B IEPUOANYECKON CUCTEME;
aQHAJIM3UPOBATh COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, NPUMEHSS IOJOKEHUS OCHOBHBIX
XUMUYECKHX TEOPHM: XMMHUYECKOTO CTPOCHMS OopraHudeckux coeauHeHuii A.M. Bbytieposa,
CTPOEHUS aTOMa, XUMHUYECKOHN CBSI3H, MNEKTPOITUTUYECKON AUCCOMALIMN KUCIOT U OCHOBaHMIA;
YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBS3M MEX/1y CBOMCTBAMHU BEILIECTBA U €r0 COCTABOM,
Y CTPOEHUEM;

MPUMEHATh TMpPaBWIA CHCTEMATHYECKOM MEXIYHAPOJAHOM HOMEHKIATYphl Kak CpelcTBa
pa3ianyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTypHbIE (OpPMYIIbI HEOPraHWYECKUX M OPraHUYeCKHUX
BEIIECTB KaK HOCUTeNe uHGOpMAIMM O CTPOCHUH BEIIECTBA, €ro CBOWCTBaX |
MPUHAJIEKHOCTH K OMPEIETICHHOMY KJIACCY COEIMHEHUI;

OOBSCHATH MPUPOIY U CIOCOOBI 00pa30BaHUS XMMUYECKOW CBSA3M: KOBAJIEHTHOW (TOJISPHOM,
HETOJISIPHOM ), MOHHOW, METaJUIMYeCKOM, BOJOPOJHON — C IIEJIbI0 OMPEETICHUS XUMUYECKOM
AKTUBHOCTH BEIIECTB;

XapaKTepu30BaTh (U3NYECKUE CBOWCTBA HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB H
YCTaHABIWBATh 3aBUCHUMOCTh (PU3MUYECKHUX CBOMCTB BEIIECTB OT THUIA KPHUCTALTUYECKOMN
pELIeTKH;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XMMHYECKUX CBOMICTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COE€TMHEHHM, BHICIITUX OKCHIOB U THAPOKCHJIOB;

MPUBOAUTH TPUMEPHl XUMHUYECKUX PEAKIHU, PACKPBHIBAIOIIUX XapaKTEPHBbIE XUMHUUYECKUE
CBOMCTBA HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB H3YUYEHHBIX KJIACCOB C LEIbI0 HX
uaeHTU(UKAIUU U 00BICHEHUS 00JIaCTH MPUMEHEHUS;

ONpeAeNsaTh MEXaHH3M pEaKIMh B 3aBUCUMOCTH OT YCIOBHM TPOBEICHUS PEAKIUu |
MIPOTHO3UPOBATH BO3MOKHOCTh TPOTEKAHHUSI XUMUUECKHUX PEAKIIUi Ha OCHOBE THUIIa XUMHYECKOU
CBSI3U U aKTUBHOCTU PEAreHTOB;

YCTaHABIMBATh 3aBUCHMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COCIUHEHHH OT
XapakTepa B3aMMHOTIO BJIMSIHUSI aTOMOB B MOJIEKYJaX C II€JIbI0 MPOTHO3UPOBAHUS MPOAYKTOB
peakiuy;

YCTaHABIMBATh 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOM peaKIMu M CMEMICHUS XHUMHYECKOTO
paBHOBECHUSI OT pa3IUYHBIX (HAKTOPOB C IIEIBI0 OMPEACICHUS ONTUMAIbHBIX YCIOBHI
MPOTEKAHUsI XUMUYECKUX MPOLIECCOB;

YCTaHABIMBATh TE€HETUYECKYIO CBSI3b MEXKIY KiaccaMd HEOPraHMYECKUX M OPraHMYEeCKUX
BEIIECTB /JII OOOCHOBAHUS MPUHIMITHAIBHOW BO3MOXXHOCTH TIOJYYCHHS] HEOPTaHWYECKUX H
OpPraHWYECKUX COCIMHEHHH 3aJaHHOTO COCTaBa U CTPOCHUS;



o0UpaTh PeareHThl, YCIOBHS M ONPEIEATh NPOIYKThl PEaKLUi, O3BOJIAIONINX PEATM30BATh
7a00paTOpHbIE M MPOMBIIUICHHBIE CHOCOOBI MOMYYEHUS BAXKHEMIIMX HEOPraHWYECKUX U
OpPraHUYECKUX BEILIECTB;

OTIpeNeNATh XapaKTep Cpelbl B pe3yibTaTe THAPOJIM3a HEOPTaHUYECKUX U OpPraHMYECKHX
BEIIECTB M IPHUBOAMUTH IMPHUMEPBI T'MAPOJIM3a BEIIECTB B IOBCEJHEBHOM >H3HM 4EIOBEKa,
OMOJIOTYECKNX OOMEHHBIX MPOLIECCAX U MPOMBIIIICHHOCTH;

OPUBOANUTH  TPUMEPHl  OKHUCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEakWii B  TPUPOJE,
IIPOM3BOJICTBEHHBIX IPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB;

000CHOBBIBaTh MPAKTUUYECKOE UCII0JIb30BaHNE HEOPTaHUUECKUX U OPraHUYECKUX BEILECTB U UX
peakiuii B IPOMBIIIJICHHOCTH U OBITY;

BBITOJIHATh XUMUYECKUN HSKCHEPUMEHT IO PACIO3HABAHUIO U MOJTYYCHUIO HEOPTaHUYECKUX H
OpPraHUYECKUX BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KjaccaM COEIUHEHUH, B COOTBETCTBUHU C
npaBUIaMy U MprueMaMu 0e30macHoi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM;

IPOBOJIUTH pacyeThl Ha OCHOBE XMMHUYECKHMX (OpPMYJ M ypaBHEHMH peakiMil: HaXOXJeHUe
MOJICKYJISIPHOW (POPMYIIBI OPraHWYECKOTO BEIIECTBA IO €ro IJIOTHOCTH M MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJALIMX B €r0 COCTaB, WM IO MPOJYKTaM CrOpaHusi; pacyeTbl MAacCOBOM J0JIU
(Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH; PACUEThl Macchl (00beMa, KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEaKLUH, €CIU OJHO M3 BELIECTB JIaHO B H30BITKE (MMEET NMPUMECH); PACUEThI
MacCOBOW MM OOBEMHOW JOJIM BBIXOJA MPOAYKTa PEAKIHH OT TEOPETHUYECKH BO3MOXKHOTO;
pacyeTsl TeII0BOro 3¢ ¢eKra peakiuy; pacueTbl 00bEMHBIX OTHOLIEHUH ra30B IPU XMMUYECKUX
peaKIusX; pacyeTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTa PEaKIUH, €CIH OJHO U3
BEILIECTB JIaHO B BUJIE PACTBOpA C ONPEIEICHHON MacCOBOM J10J1ei paCTBOPEHHOI'O BEILIECTBA;
UCIOJIb30BaTh METOJbl HAYYHOTO IO3HAHUA: aHAJIM3, CUHTE3, MOJCIMPOBAHHE XHMHUYECKHUX
IPOIIECCOB U SIBICHUHA — MPH PEUICHUH YYeOHO-MCCIENOBATENBCKUX 3a1ad IO W3YYECHUIO
CBOWCTB, CITOCOOOB MOIY4YEHUS M paclio3HaBaHUs OPraHUYECKUX BEILECTB;

BJIAJETh MpaBWaMH O€30IacHOr0 OOpalleHUus] C €IKUMH, TOPIOYMMU U TOKCHUYHBIMH
BEIIECTBAMHM, CPEACTBAMU ObITOBOM XMMUHU;

OCYILECTBIIATh TOUCK XUMHYECKOM HWHPOpMALMKM 1O Ha3BaHMUAM, HJIESHTH(HUKATOpaM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

KPUTHYECKH OLIEHMBATh M MHTEPIPETHPOBATH XUMHUECKYIO MHPOPMALIUIO, COMEPKANLYIOCS B
COOOLIEHUAX CPEICTB MaccoBOM MHGoOpManuu, pecypcax MHTepHeTa, Hay4HO-TOMYJSPHBIX
CTaThSAX C TOUKH 3PEHHSI ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISX BBISIBIICHUS OIIMOOYHBIX
CyXaeHuil 1 GopMUpPOBaHUS COOCTBEHHOM MO3UILINH;

yCTaHaBJIMBATh B3aUMOCBSI3U MEXY (PakTaMu U TeopHel, IPUIMHOM U CIIeICTBUEM TIPU aHAIIN3E
NpoOJeMHBIX CUTyallmidi U OOOCHOBAaHWW TPUHUMAEMBIX PEHICHWH Ha OCHOBE XWMHYECKUX
3HAHUM;

NpPEACTaBIATh MYTH pELIeHHUs TIJI00ANbHBIX MHpoOIeM, CTOSIIMX TIEpe] 4YeIOBEeYEeCTBOM, M
NEPCICKTUBHBIX HAINPABICHUN Pa3BUTHS XUMHUYECKHX TEXHOJIOTHH, B TOM UYMCJE TEXHOJOTHUH
COBPEMEHHBIX MaTepHAJIOB C PA3IMYHON (HYHKIIMOHAIBHOCTHIO, BO30OHOBISIEMbIX HCTOUHUKOB
CBIPbsI, IEPEPAOOTKH U YTHIIN3AIIUH TPOMBIIIUICHHBIX U OBITOBBIX OTXO/IOB.

Bbll’lyCKHllK Ha yZleﬁJleHHOM YPOBHE nojiydum 603MONHCHOCHb HAYUUMBCA?

Gopmynuposams yenv UCCIe008aHUSA, BbLOBULAMD U NPOBEPAMb IKCHEPUMEHMATLHO SUNOME3bl
0 XUMUYECKUX CEOUCMBAX 6€Wecms HA OCHOBe UX COCMABA U CMPOeHUsl, UX CnoCOOHOCMU
BCTYNAMb 8 XUMUYECKUe PeaKyulU, 0 Xapaxkmepe u npOOYKMax pasiudHblX XUMU4eckux peakyutl;
CamocmosimenvbHo NIAAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCHEPUMEHMbl ¢ COON00eHUueM
npasui 6e30nacHoll pabomsl ¢ geuyecmeamu U 1a60pamopHuiM 000pPyO08anHUeM;
UHmMepnpemupo8ams OAHHbIE O COCMAGe U CMPOEHUU Beujecms, NOJIVYEHHblEe C NOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUUECKUX MEMO08,

ONUCHIBAMb COCMOSIHUE JJIEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX K8AHMOBO-MEXAHUYECKUX
npeocmagieHuti 0 CmpoeHuu amoma 07 00bACHEHUs Pe3VIbmamos CHeKmpaibHo20 aAHAIU3A
seujecms;



® Xapakmepuzosambsv poJjlb a30m0c0()epofcau;ux cemepouuUKiudYecKux coeouHenull u HYKJIEUHOBbLX
KUCTIOM KAK 8ANCHEUUUX OUOIO2UYECKU AKMUGHBIX eeuecms,

®  NPOCHO3UPO6AMb B603MONICHOCHb NPOMEKAHUA OKUCIUMENbHO-60CCMAHOBUMENbHbIX peam;uﬁ,
Jaexcauiux 6 oCHoee npupoc)Hblx u npOUS’GOOCmGQHHle npoyeccos.

COJEPKAHUE ITPEJIMETA

OCHOBBI OPraHMYeCcKO XMMHUM

IlosiBneHue M pa3BUTHE OPraHMYECKOM XUMHUU Kak Haykd. IIpenmer opraHnyeckoid XMMHH.
MecTto M 3HAau€HHWE OPraHMYECKOW XHWMHHM B CHUCTEME €CTECTBEHHBIX HayK. B3anMocBs3b
HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB.

XHUMHYECKOE CTPOCHHE KaK IOpPSJIOK COEIWHEHHMsT aTOMOB B MOJIEKYJIE COIVIACHO WX
BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUSI TEOPUN XUMHUYECKOTO CTPOEHHSI OPraHMUYECKUX COEAUHEHMN
A.M. bytnepoBa. YriepoaHblii CKeIET OpraHu4YecKo MoJeKyJbl. KpaTHOCTh XMMHUYECKOU CBSI3H.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT XMMHYECKOTO CTPOEHHUS MoJieKyd. M3omepuss U HU30MEpBHI.
[TonsTe o ¢yHkIMOHANbHOU rpymme. [IpuHIMNBI KIacCUpUKAUU OPraHUYECKHX COSAMHEHUI.
MexnyHapoaHasi HOMEHKJIaTypa U IPUHLIUIIBI 00pa30BaHusl Ha3BaHUN OPraHMYECKUX COCAMHEHUN.

Knaccudukanms u 0coOEHHOCTH OpTraHMYEeCKHUX peakuuid. PeakMOHHBIE LEHTPHI
[IepBoHavasIbHBIE MOHATUA O TUIIAX U MEXAHU3Max OPraHUYECKHUX peakiui. [ OMOIUTHYECKUU U
TeTepOIMTUYECKUI pa3pblB KOBAJIIEHTHOM XUMUYECKOW CBsi3H. CBOOOTHOpAAUKAIBHBIN U MOHHBIN
MexaHu3Mbl peakuuu. [lonstue o Hykieoduiie u anexTpoduie.

AJKaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI METaHa. Sp -ruOpuan3aLus
opOuTasneit aToMoB yriieposa. ['oMonoruyeckuii psg u obmias popmysia ankaHoB. CucreMaTuyeckas
HOMEHKJIaTypa aJKaHOB W paaukaioB. M3omepus yriaepogHoro ckenera. @u3nyeckue CBOMCTBA
QIKAaHOB. 3aKOHOMEPHOCTH HM3MEHEHUS (U3MYECKUX CBOMCTB. XMMHYECKHE CBONCTBA AJIKAHOB:
raJIorTeHUPOBaHUE, ETUIPUPOBAHUE, TEPMUUIECKOE PA3NIOKEHNE, KPEKUHT KaK CIIOCOOBI MOTYYESHHUS
BaXHEHIINX COEIMHEHUI B OpPraHWYeCKOM CHHTe3e. ['opeHue alkaHOB KaK OJMH M3 OCHOBHBIX
HMCTOYHUKOB TeIJIa B MPOMBIIUIEHHOCTH M ObITy. M3oMepu3amusi Kak CcHnoco0 MOTy4YeHHS
BBICOKOCOPTHOTO OeH3uMHa. MexaHu3M peakiuu cBOOOAHOpaauKalbHOro 3ameleHus. [lonydyenue
ankaHoB. Peakuus Bropua. HaxoxneHue B Ipupo/ie ¥ IPUMEHEHHUE aJIKaHOB.

[uxnoankanpl. CTpoeHHME MOJIEKYJ IMKIOankaHoB. OOmas Gopmynia IUKIOATKAHOB.
Homenknarypa nukinoankaHoB. M30MepHsi HHKIOAIKAHOB: YIVIEPOJHOIO CKeEJleTa, MEXKIaccoBas,
IPOCTPAaHCTBEHHAs (yuc-mparnc-uzomepust). Cnennduka cBOMNCTB HUKIOATKAHOB C MaJIbIM pa3MepoM
ukia. Peakiuy npucoequHeH s U paiuKalIbHOTO 3aMEIECHNUS.

AJKeHBl. DJIEKTPOHHOE WM IIPOCTPAHCTBEHHOE CTPOEHME MOIEKYIbl OTHJIEHA. Sp -
rudpuan3anus opOuTaiel aToMoB yriepoja. G- U T-CBsA3U. ['omonorudeckuii psit v oOuias popmyna
ankeHoB. HomeHknarypa ankeHoB. MI30MepHs allkeHOB: yTIIEPOAHOIO CKEJIETA, TOJI0KEHHS KPaTHOU
CBSI3M, IPOCTPAHCTBEHHAA (yuc-mpaHc-u3oMepust), MexknaccoBasi. @u3ndeckre cBONCTBA alIKEHOB.
Peakiun  21eKTpoUIBHOTO MNPHUCOEAMHEHMS KaK Crmocod moisydeHus (PyHKIMOHAIBHBIX
IIPOU3BOJHBIX YII1eBOJ0po10B. [IpaBuno MapkoBHUKOBA, €ro JIEKTPOHHOE 000CHOBaHKE. Peakiyn
OKHCJIEHHA W mnoiauMmepusauuu. IlommdThiieH Kak KpyHMHOTOHHAaKHBIM IPOAYKT XUMHUYECKOTO
npou3BoJcTBa. [IpoMblieHHbIE U TabopaTOPHBIE CIIOCOOBI MOJTyUYeHUs alIKeHOB. [Ipasuno 3atiyesa.
IIpuMeHeHne alnKeHoB.

Ankanuensl. Knaccudukanus ankagueHOB MO0 B3aUMHOMY PacIlOOXKEHUIO KPATHBIX CBs3€H B
Mosekyse. OcoOEHHOCTH HIEKTPOHHOTO U IPOCTPAHCTBEHHOTO CTPOCHMS  COMPSIKEHHBIX
ankaaueHoB. O6mas ¢popmyna ankagueHoB. HoMenkiatypa u usomepus ankaaueHoB. Ousnueckue
CBOMCTBA aJKaJMEHOB. XHUMHUYECKHE CBOWCTBA ANKAaJUEHOB: PEAKIUM MPUCOECIUHEHUS
(ruapupoBaHMe, TaJOreHHpoBaHHWe), ropeHus u nonumepuzanuu. Bkmag C.B. JlebeneBa B
MOJyYeHHE CUHTETUYECKOTro Kayuyka. Bynkanuszammsa kayuyka. Pesuna. MHorooOpasue BHIOB
CUHTETHUYECKUX KayuyyKOB, UX CBOWCTBA U NpuMeHeHue. [lonydyenue ankaareHoB.

ATNKHHBI. OJJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl AaLETUJIEHA. Sp-
rubpuaunszanus opOuTaneil aToMoB yriaepoaa. I'omonoruueckuil psia 1 odmas Gopmysna alKHHOB.
Homenknarypa. M3omepust: yriiepogHOro CKejeTa, MOJIOKEHMSI KpPaTHOM CBS3M, MEKKIIACCOBasd.
@u3nyecKue CBOWCTBA AJKMHOB. XMMHYECKHE CBOWMCTBA AJIKHHOB: PEAKIMU MPUCOCIUHEHUS Kak



CHoco0 MOy4eHUs MOJMMEPOB M JPYTUX IOJIE3HBIX NMPOAYKTOB. Peaxkyuu 3amewenus. I'opeHue
alEeTWJICHA KaK HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU U1 CBApKU M PE3KH METaJUIOB.
[Tonyyenue aneTuieHa MUPOIU30M MeTaHa U KapOuaHBIM MeTo1oM. [IpumMenenune aneruieHa.

Apenbl. Hcmopusa omkpeimusi 6enzona. COBpeMEHHbIE NPEACTaBICHUs 00 3JIEKTPOHHOM M
IPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. M3omepust 1 HOMEHKJIaTypa roMosioroB 6ensona. OOmas
dopmyna apeHoB. duznuueckue cpoiicTBa OeH301a. XMMHUYECKME CBONCTBa OC€H30Ja: PEaKLUU
ANIEKTPOQMIBHOTO  3aMelleHHst (HUTPOBaHHE, TaJlOTCHHPOBAHUE) KaK CIOCO0 TOJIy4YEHHUs
XMMHMYECKHX CPEACTB 3alllUThl PaCTEHUM; MprcoenHeHNs (THAPUPOBaHUE, IaJOT€HUPOBAHUE) KaK
JI0Ka3aTeIbCTBO HEMpPENeNbHOr0 XapakTtepa Oen3zona. Peakmust ropenus. Ilomydenue OeH3zona.
Ocobennocmu Xumuueckux ceoucms monyona. B3auMHoe BIMsSHUE aTOMOB B MOJIEKYJIE TOJyOJIa.
Opuenmayuonnvie 3¢ppexmol 3amecmumerneil. [IpuMeHeHre ToMoOI0rOB OEH301A.

Crnuptel. Knaccudukanus, HomeHkiiaTypa cnuproB. ['omonoruueckuit psg u oduias Gpopmyiia
IIPEAEIIBHBIX OJHOATOMHBIX CIUPTOB. M30Mepus. dusndeckre CBOMCTBA PEAECIbHBIX OJJHOATOMHBIX
cnupToB. BonoponHas CBs3b MEXIy MOJIEKYJIaMH U €€ BIMsSHUE Ha (PU3NYECKHE CBOMCTBA CIIMPTOB.
XUMHUYECKUE CBOMCTBA: B3aMMOJEHCTBHE C HAaTpUEM Kak CIOCOO0 YCTaHOBJICHUS HalU4Us
THJIPOKCOTPYHIIBl, C TaJlOr€HOBOJAOPOAAMU KaK CIIOCOO MOJy4EHHUs DPAaCTBOPUTENCH, BHYTpU- U
MEXMOJIEKYJIIpHas Jeruaparanns. Peaknus ropeHus: cnupTsl Kak TOIUIMBO. [lomyuenue stanoua:
peakuus OpoXeHMs TIJIOKO3bl, THJApaTanus >TuieHa. [IpuMeHeHue MeTaHojla W 3TaHOIA.
®U3NOJIOTUYECKOE JEWCTBUE METaHOJIa U 3TaHOJIa Ha OpPraHu3M YeloBeKa. OTHICHIVIUKOIb U
IJIALEPUH KaK INPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakius Ha
MHOI'0aTOMHBIE CIIUPTBI U €€ IPUMEHEHHE I PACIIO3HABAaHUs TIIMLEPUHA B COCTaBE KOCMETHYECKUX
cpencts. [IpakTnueckoe NpuMEHEHUE TUIICHITIMKOIIA U TIIULEPUHA.

@®enon. CtpoeHne MoieKynbl (eHona. B3aumHOe BIMSHUE aTOMOB B MOJIEKyse (heHoma.
dusnueckue cBoiicTa peHonaa. XuMUUYECKHe CBOMCTBA (peakiMy ¢ HaTpUeM, FTMIPOKCUIIOM HATPHUS,
opomom). [Tonyuenue penona. [Ipumenenne henoa.

Anbnerunsl u keronbl. Knaccudukauus anbaeruzioB u keroHoB. CTpoeHue mpeaeiabHbIX
albJIETUIOB.  DJEKTPOHHOE U IMPOCTPAHCTBEHHOE  CTPOEHHE  KapOOHWJIBHOM  TpYIIIBIL.
['omonoruueckuit psin, obmast (opmyia, HOMEHKIATypa M U30MEpHs HpPEJeNbHBIX ajlbJeTrU/IOB.
®u3nyecKue CBONMCTBA NPEIEIbHBIX AJIBIECTUA0B. XUMUUYECKHE CBOMCTBA MPEAECIbHBIX ANIbJIECTUI0B:
THJIPUPOBAHUE; KAUECTBEHHbIE DPEAaKLIMU Ha KapOOHWIBHYIO Tpymnmy (peakuus «cepeOpsHOoro
3epkanay, B3aumozeiictBue ¢ ruapokcuaoM meau (II)) u ux npumeHeHue 1isi OoOHapyKEHHUS
IIPEJENbHBIX albJAECTUA0B B IPOMBIIUIEHHBIX CTOUHBIX BoJax. [lorydeHne npeaesnbHbIX anbAeruioB:
OKHUCJICHHE CIHMPTOB, ruiaparauus aunetwieHa (peakuuss KydepoBa). TOKCHYHOCTH ajibJ€THIIOB.
[Tpumenenue opmanpaeruaa U aneTaabaeruia. AIETOH Kak MpeJcTaBUTeNlb KeTOHOB. CTpoeHue
MoJIeKyJIbl arleToHa. OCOOEHHOCTH peakluy OKUCIIeHUs aneToHa. [IpuMmenenue ameroxa.

KapOonoBele kuciotsl. Knaccupukanus u HOMEHKIATypa KapOOHOBBIX KHCIOT. CTpoeHHe
IpeJIebHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHJIBHOW Tpymnmbl. ['oMonorndyeckuil psj v obmast Gopmyisia npeaeabHbIX O0JHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. PHU3NYECKHE CBOMCTBAa IMpeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakiuyu ¢ MeTalaMH,
OCHOBHBIMH OKCH/IaMU, OCHOBAHUSIMH M COJISIMH ) KaK IIOJITBEP KIEHUE CXOCTBA C HEOPraHUYECKUMHU
kucinoTamu. Peakuus srepudukanum u ee 00partuMocTs. BiusiHue 3aMecTUuTeNei B yriieBoI0pOTHOM
paaukaine Ha CHITy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMUYECKHX CBOWCTB MypPaBbUHOW KUCIIOTHI.
[Tonyyenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCIIEHHE aJIKaHOB, aJKEHOB,
MEPBUYHBIX CIIUPTOB, albAETHA0B. BaxkHelme npeacraButeny KapOOHOBBIX KUCIOT: MypaBbUHAs,
yKCycHasi u OeH3oiiHas. Beicie npeaenbHble U HenmpeaeabHble KapOOHOBBIE KUCIOThI. Onmuueckas
usomepus. Acummempuyeckuii amom y2nepooa. Ilpumenenne kapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upbl 1 xupbl. CTpOCHHE M HOMEHKJIATypa CIOXKHBIX 3(hupoB. MexkiaccoBas
uzoMepusi ¢ KapOOHOBBIMHU KuciIOTaMH. CrocoObl MOJSydeHHUsl CIOXKHBIX 3¢pupoB. OOpaTUMOCTh
peakuuu dTepudukanmu. IlpumeHeHune ClIOXHBIX 3(QUPOB B MHUIIEBOH H map@romMepHO
MPOMBINIIEHHOCTH. JKUpbl Kak cioXxHbIe 3(QUpHl TIULEPUHA U BBICIIMX KapOOHOBBIX KHCIOT.
PacturenbHble M KUBOTHBIE )KUPBI, UX cOCTaB. PU3HUECKUE CBOICTBA )KUPOB. XMMHUECKHE CBONCTBA
JKUPOB: THAPUPOBAHUE, OKUCIEHUE. [ UAPOIIN3 UM OMBUIEHHE KUPOB KaK CIIOCO0 MPOMBIIIIIEHHOTO



MOJTyYEHUsI COJIeH BBICIINX KapOOHOBBIX KHUCIOT. [IpuMeHeHue >kupoB. MBUTA KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT. Moro1re CBOWCTBA MbLA.

VYraeBoasl. Kimaccudukanust yriaeBogoB. @usnyueckie CBOMCTBA M HAXO0XKIEHUE YITICBOJOB B
npupone. [oko3a Kak anbAerHAOCHUpPT. XUMUYECKHE CBOICTBa TIUIIOKO3bI: ayuiuposauue,
AIKUAUpOBaHue, CIUPTOBOE U MOJIOYHOKHCIOE OpoXeHHe. DKCIEpPUMEHTalIbHbIE JOKa3aTelIbCTBA
HAJIMYUS albJACTHAHON U COUPTOBBIX IPyN B IUtoko3e. [lomyuenue riaoko3sl. @pykmosa kak usomep
enoxosvl. Pubosza u oezoxcupubosa. Baxueimme nucaxapuabl (caxaposa, 1aKmosd, Maibmosd), uX
cTpoeHue u (usmueckue cBoWcTBa. [maponus caxaposbl, j1axkmo3svl, Mmanbmossli. Kpaxman u
[EJUTI0JIO3a KaK OMOJIOTMYECKHe TIOJIMMEpbl. XHWMHUYECKHE CBOWCTBA Kpaxmania (THApOIH3,
KaueCTBEHHAasl peaklusi ¢ WOJAOM Ha Kpaxmald U ee NMpUMEHEHHUe Al oOHapy»KeHHs Kpaxmala B
IPOAYKTaX NUTaHUs). XHUMHUYECKHME CBOMCTBA LIEJUIOJIO3BI: TMIPOJIM3, 0Opa30BaHMUE CIOKHBIX
a¢upos. [Ipumenenne u Ouojoruueckas poiib yriaeBojoB. OKHUCIEHHE YTIIeBOJOB — HCTOUYHUK
SHEPTUU KUBBIX OpraHu3MoB. lIoHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPHUMEPE aleTaTHOTO
BOJIOKHA.

Wnentudukanyss OpraHMYecKUX COeAMHEHUi. ['eHeTWyeckas CBSI3b MEXAY KIacCaMu
OpPTaHUYECKUX COCAMHEHMIA.

Awmunsbl. [lepBudHbIC, BTOpHYHBIC, TPETUYHBbIE aMHHBI. Kilaccupukamus aMUHOB [0 THITY
YTIEBOJIOPOAHOTO PaivKaia U YUCIY aMUHOTPYIII B MOJIEKYJIe. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpPOCHHE IIpeleiIbHbIX aMUHOB. (PU3NMYECKUE CBOICTBA aMUHOB. AMHUHBI KaK OpraHMYECKHe
OCHOBaHUS: pEaKklUu C BOAOHM, KucinoTaMu. Peakius ropeHus. AHWIMH Kak MpPEICTaBUTEIb
apomatndyeckux aMuHOB. CTpoeHne anunuHa. [lpuanHbl ocnabieHnss OCHOBHBIX CBOWCTB aHUJIMHA B
CPaBHEHMH C aMUHAMH MPEAeNbHOTO psiia. XUMHUYECKHE CBOICTBA aHMIIMHA: B3aUMOJACHCTBUE C
KHUCIIOTaMU, OpoMHOM BOJOM, okucieHue. [lomyueHue aMHMHOB aJKWIMPOBAHMEM aMMHaKa U
BOCCTAaHOBJIEHUEM HUTPOIPOU3BOJHBIX yriieBoAopoaoB. Peakuus 3unuHa. [I[pumeHeHrne aMUHOB B
(apMaleBTUYECKON NPOMBILUIEHHOCTH. AHUIUH KAK Ccbipbe Ol NPOU3800CMEA AHUTUHOBLIX
kpacumeneti. Cunme3svl Ha OCHO8e AHUTUHA.

AmunHokucinoret u  Oenku. CoctaB u  HomeHkiatypa. CTpoeHHME  aMHHOKHUCIIOT.
['oMonoruyeckuii  psAa  NpeaeiabHbIX aMUHOKUCIOT. M30Mepus npeoeivHbiX aMUHOKUCTIOM.
®uznyeckue CBONCTBA MPeIeIbHbBIX aMUHOKHUCIIOT. AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHUYeCcKre
coenquHenus. Cunrte3 nentuaos. IlentuaHas cBs3p. buosnornueckoe 3HaueHHE O-aMUHOKHCIIOT.
O6sacTi pUMEHEHUsI aMUHOKHCIIOT. benku kak nmpupojanbsie 6uononumMepsl. CocTaB U CTpOCHHE
6enkoB. OcHoBHble AMUHOKUCIOMbL, 00pasyowue derku. XMMUYECKHe CBOMCTBA OEIKOB: THIPOJIN3,
JleHaTypalusi, KauyeCTBEHHbIE (IBETHBIC) peakuuu Ha Oenku. [IpeBpamieHuss OelIKOB MUIIKA B
opranu3Mme. buonornueckue QyHkumuu OenKOB. Jocmuoicenus 6 uzyueHuu CmMpoeHus u cuHmesda
benkos.

Azomcodepaxcawue 2emepoyuriuieckue coeouHenus. Iluppon u nupuouw: 21eKMpoHHOe
cmpoeHue, apoMamudecKuti xapakmep, paziudue 8 nposeieHul OCHOBHbIX ceolicms. Hykneunogwvie
Kucinomol: cocmas u cmpoenue. Cmpoenue nykieomuoos. Cocmas Hykieuroswvix kuciom ([JHK,
PHK). Ponb HYK1€UHOB8bIX KUCIOM 8 JHCUSHEOESIMENbHOCIU OPSAHUZMOS.

BeicokoMonekynspHble  coequHeHMs.  OCHOBHBIE — IOHATHS — BBICOKOMOJIEKYJISIPHBIX
COETMHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEeHb noauMepusanuu. Knaccudukanus
nojauMepoB. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJIEKYJISIPHBIX COEAMHEHHWH: peakiuu
MOJIMMEpU3aH U MoNUKoHAeHcauu. CTpoeHrne U CTPYKTypa MOJUMEPOB. 3aBUCHMOCTh CBOWCTB
IIOJIUMEPOB  OT CTPOEHMSI MOJIEKYJ. TepMOIUIAaCTUYHBIE M TEPMOPEAKTHBHBIE IOJIMMEPHI.
IIposoosyue opeanuyeckue norumepol. Komnosumnvle mamepuansi. Ilepcnexmugol ucnonv3oeanus
Komnozumnuvix mamepuanos. Knaccuduxarus BonokoHn. Cunrernuyeckue BojokHa. [lonmadupusie n
noJiMaMuJHbIE BOJIOKHA, MX CTpOeHHe, cBoiicTBa. IIpakTHueckoe HCHOIB30BaHUE BOJIOKOH.
Cunmemuyeckue NIeHKU: U30AAYUA OJi NPOBOOOS, MEMOPAHbL Ol ONPECHEeHUs 800bl, 3AUUMHbLE
nIeHKU O a8momMoouel, niacmolpu, Xupypeuieckue nogsasku. Hoevie mexnonocuu oanvHetiuie2o
COBEPULEHCTNBOBAHUS NOIUMEPHBIX MAMEPUATIOS.

Teopernyeckue 0CHOBbI XUMHMHU



Crpoenne BemectBa. CoBpeMEHHas MOJEIb CTPOEHHS arToma. Jlyanusm 3JeKTpoHa.
Keanmosvie uucna. PacripeneneHue 3JI€KTPOHOB IO DHEPTETUYECKUM YPOBHSM B COOTBETCTBUHU C
NPUHIUIIOM HAaNMEHBIIEH YHepTr U, IpaBuiIoM XyHaa u npuauunoM [aymu. Oco6eHHOCTH CTpOCHHUS
SHEPreTUYeCKUX YpOBHEW aroMoB  d-3JeMEHTOB. OJEKTpoHHas KoHurypamus aroma.
Knaccudukanus XUMUYECKHX 3JIEMEHTOB (S-, p-, d-anmemeHTsl). OCHOBHOE W BO30YKIICHHBIC
cocTosiHUSI aTOMOB. BaneHtHble snmekTponbl. llepumonnyeckass cucteMa XMMHUYECKUX DJIEMEHTOB
H.N. MenneneeBa. @usznueckuii cmpici [lepuoanueckoro 3akona I.M. Menneneesa. IIpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB AJIEMEHTOB U MX COCOUHEHHH MO MEepuofaM U TpYIIaM.
MupoBo33peHueckoe U HaydHoe 3HaueHue llepuonnueckoro 3akona .M. Menneneesa. Ilpoenosul
I 1. Menoeneesa. Omxpvimue HOBbIX XUMUUECKUX DTIeMEHMO8.

DNEeKTpOHHAas IPUPOAA XUMUUECKON CBSI3U. DIIEKTPOOTPULIATENbHOCT. KOBasleHTHAs CBSI3b, €€
Pa3HOBUAHOCTH M MEXaHU3MBI 00pa3oBaHusl (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). IOHHAs CBA3b.
Mertammdeckas cBs3b. Bonoponnas cBsi3b. MesxcmonexynapHole 63aumo0eicmeaus.

Kpucrannuueckue u amopdubie BemiecTBa. THUMBl KPUCTAUIMYECKUX PELIETOK (aroMmHas,
MOJICKYJISIpHAsl, HOHHAs, METaJuIn4YecKast). 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEIECTBA OT THIIA
KpUCTAIMYecKOr pemieTku. [Ipuunasl MHOrooOpasus BemecTB. CoBpeMeHHbIE MPECTABICHUS O
CTPOEHHUH TBEPBIX, KUAKUX U ra3000pa3HbIX BELIECTB. /Kuokue kpucmanisl.

XvMUYecKkue peakuuud. ['oMoreHHble M rereporeHHble peakuuud. CKOpPOCTh peakiHH, ee
3aBUCHUMOCTh OT pa3IUYHbIX (PAKTOPOB: MPUPOJBl pEArupyIOIIUX BELIECTB, KOHLEHTPALUU
pearupyroomux BemecTB, Temmeparypbl (mpasBmio Banrt-I'odda), mmomamu peaxkimoOHHOM
MOBEPXHOCTH, HAJIWYUS KaTajau3aTopa. OHEprusi aKTUBALUMU. AKMUBUPOBAHMBIU KOMNJIEKC.
Karanuzatops! 1 katanus. Pojib kaTanu3atopoB B IPUPO/IE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

Tlonamue 06 sumanvnuu u sumponuu. Iuepeus [ub6ca. 3axkon I'ecca U CIEACTBUS U3 HETO.
TemoBsie 3 heKTh XUMHUUECKHX peakiuii. Tepmoxumudeckue ypaBHeHus. OOpaTUMOCTh peaklni.
Xumuyeckoe paBHoBecue. CMelleHHE XHMUYECKOTO pPaBHOBECHS IOJ ACHCTBUEM pa3IMYHbIX
(bakTOpOB: KOHIIEHTpPAI[MM PEareéHTOB WM MPOAYKTOB PEaKIUH, IAaBJICHHUSA, TemIepaTypsl. Poib
CMEILIEHNS PaBHOBECHSI B TEXHOJIOTMYECKUX IpoLeccax.

Hucnepcusie cuctembl. Komwrouodnvie cucmemsi. VICTUHHBIE pacTBOphl. PacTBopeHue kak
¢uznko-xumuueckuit mporecc. CrocoObl BBIpaKEHUSI KOHIIEHTPAIMM PacTBOPOB: MaccoBasi J0JsS
pPacTBOPEHHOTO BEIIECTBA, MOIAPHAS U MOJIAIbHASL KOHYeHmpayuu. Tump pacmeopa u mumposarue.

Peakuuu B pacTBopax anekTpoanToB. KauecTBeHHbIE peakliny Ha MOHBI B pacTBope. KucnorHo-
OCHOBHBIE B3aMMOJICHCTBUS B pacTBOpax. AMGDOTEpHOCTb. HoHuHoe npoussedenue B00bl.
Booopoonvui nokazamens (pH) pacmsopa. I'unponus coneit. 3HaueHUe TUIPOTU3a B OUOTOTHYECKUX
0oOMeHHBIX nporieccax. [IpumeHenne ruipoan3a B MPOMBIIUIEHHOCTH.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B MPHUPOJE, MPOU3BOACTBEHHBIX Ipoleccax U
KUZHEJEATEIbHOCTH  OPTaHU3MOB.  OKUCIUMENbHO-80CCMAHOBUMENbHBIL  NOMEHYUAL  CPeobl.
Huacpamma [1yp6s. IloBeeHne BEIIECTB B cpesiax ¢ pa3HbIM 3HaueHrueM pH. MeTobl 31eKTpoHHOTO
U 2JIeKMPOHHO-UOHHO20 OanaHca. [anbBaHMYECKHH 31eMEHT. XUMHYECKHEe HCTOYHUKHU TOKa.
CmanoapmHuulii 6000poOoHblL I1eKkmpood. CmanoapmHulll 21eKmpoOHbLl NOmeHyuan cucmemsl. Psao
CMAHOAPMHBIX 2eKMPOOHbIX nomeHyuanos. Hanpaenenue oxuciumenbHo-60ccmaHo8UmMeNbHbIX
peaxyuti. INEKTPOIU3 paCTBOPOB U PacIyIaBoB cosel. [IpakTrniyeckoe mpuMeHEeHUE IIEKTPOIN3a IS
MIOJTyYEHUs IIENOYHBIX, IEI0YHO3EMENBHBIX METAUIOB U altOMUHUA. Koppo3usi MeTamioB: BUIbI
KOPPO3H1H, CIIOCOOBI 3aIIUTHl METAJJIOB OT KOPPO3HUH.

OCHOBBI HEOPTrAaHUYECKOM XUMHH

O6mmas xapakrepuctuka meMeHToB IA—IIIA-rpynn. Okcuabl 1 NEPOKCU]IBI HATPUS U KaJHs.
Pacnio3naBanue kaTHOHOB HaTpus U Kanus. Coau HaTpUsl, Kaus, KalbIUs U MarHus, UX 3Ha4€HUE B
NpUpOJIe W KHU3HU uesoBeka. /Kecmxocmv 600vl u cnocodvl ee ycmpauenus. Komnnexcuwvie
coeOuHenus anoMUnUs. ANOMOCUTUKAMNbL.

Metamnst IB-VIIB-rpynn (Meap, n1MHK, XpoM, Maprasen). OcoO€HHOCTH CTPOEHUSI aTOMOB.
Obume ¢pusnueckue nu XumMuueckue cBoicTra. [lonydyenue u npumenenne. OKCUABI U THIPOKCUIBI
TUX METAJIJIOB, 3aBUCUMOCTh MX CBOMCTB OT CTEIEHU OKHCIEHHUS 3jieMeHTa. Bakueimue counu.
OxucauTENbHBIE CBOMCTBA COJIEH XpOMa U MapraHlia B BBICILIEH CTENIEHU OKHUCIIEHUs. KomniekcHbie
COeOUHeHUs XpoMda.



O6mas xapakTepucTuka 3eMeHToB [V A-rpynnsl. CBOHCTBa, MOTy4YeHUE U IPUMEHEHUE YTIISL.
CuHTe3-Ta3 KaKk OCHOBA COBPEMEHHOM MPOMBITINICHHOCTH. AKTUBUPOBAHHBIN YTOJIb KaK aJICOPOCHT.
Hanocmpyxmypwsi. Muposvie docmudicenus 8 obaacmu co30anus HaHOMamepuanios. J1eKmpoHHoe
cmpoenue Moaekyivl yeaprno2o 2asa. llomyuenue u npumenenue yeapno2o 2azd. buonormdeckoe
neiictBue yrapHoro raza. KapOuabl Kanbius, amroMUHuUS U Kene3a. KapOoHaTsl v rHIpOKapOOHATHL.
Kpyeosopom yenepooa & sicusoii u nescusou npupooe. KauecTBeHHasi peakiusi Ha KapOOHAT-HOH.
dusnueckue U XUMHYeckue cBoicTBa KpeMmHus. Cunanel u cunuuuasl. Oxcupn kpemuus (IV).
KpemHueBbie KUCIOTHI U UX coyid. CHIIMKaTHbIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI.

OO61as xapakrepucTuka 3nemMeHToB VA-rpynnsl. Hutpuasl. KauecTBeHHas peakius Ha MOH
aMMOHHUSI. A30THasi KMCIIOTa KaK OKUCIUTeNb. HUutpaTsl, UX Qu3nyeckue U XMMUUYECKHE CBOWCTBA,
npuMmenenne. CBoiicTBa, monydeHue u mnpumeHeHue ¢ochopa. Dochun. DochopHbie u
nosmdochopHbIe KUCTOTH. bruonorudeckas poib hocdaros.

OO6mas xapaxkrtepuctuka 31eMeHTOB VIA-rpynmbsl. OcoOble CBOMCTBAa KOHLEHTPHUPOBAHHON
cepHoil kucnotel. KauecTBeHHbIE peakiuy Ha CyIbGui-, Cyab(uT-, u cynbdar-uoHbI.

O6mas xapakrepuctuka osneMeHTOB VIIA-rpynmel.  OcobGenHoctu  xumum — (ropa.
["ajioreHoBOIOPOABI M MX MOJy4YEeHHE. |'aJOreHOBOAOPOIHbIE KUCIOTHI U UX coyid. KauecTBeHHBIE
peakIuu Ha rajoreHua-uoHsl. Kuciopoacoaepxanme coenuHeHus xiuopa. IIpumenenue ranoreHos
Y UX BOXXHEHIINX COCTUHEHUII.

brazopoonvie eazvi. [lpumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTM B M3MEHEHHMHM CBOWCTB IIPOCTBIX BEILIECTB, BOJAOPOJHBIX COEIUHEHUH,
BBICILIMX OKCHUJIOB U THIPOKCH/IOB.

Wnentuduxaius HeOpraHu4ecKnx BEIIeCTB U HOHOB.

XuMHus 4 )KU3Hb

Hayunbsie MeToapl Mmo3HaHUs B XUMHUU. McTouHuMKHM Xumuyeckoil uH@popmaruu. Ilonck
UHPOPMALIUK TI0 HAa3BaHHSM, WICHTH(PHUKATOPAM, CTPYKTYPHBIM (hopMyiamM. XUMHUECKUI aHaAIH3,
CUHTE3, MOJIEJIMPOBAHUE XMMHUUYECKHX IPOLECCOB M SBJICHHN KaK METOJbl Hay4HOIO IO3HAHMSL.
Mamemamuueckoe Mmooenuposanue npoCMpPaHCMEEHHO20 CMPOCHUS MONEKY OP2aAHUYEeCKUX
sewecms. CogpemeHHble DUIUKO-XUMUYECKUEe MemoObl YCMAHOBIEHUS COCMABA U CMPYKMYpbl
seujecms.

Xumusa u 310poBbe. JlekapcTBa, (pepMeHTBI, BUTAMHHBI, TOPMOHBI, MUHEpaIbHbIE BOJIBI.
[TpoGiieMbl, cBA3aHHBIE C MPUMEHEHHMEM JIEKapCTBEHHBIX IpernapaTroB. BpenHble NPUBBIYKU U
dakTopbl, paspylialoIide 310poBbe (KypeHHE, YNOTpeOJeHHE ajKoroJisi, HapKOMaHUS).
PanmmonansHoe nutanue. [lumessie 106aBku. OCHOBBI MTUIIEBON XUMHUH.

Xumus B Meauiune. PazpaboTka gexapcTB. XUMUYECKHE CEHCOPHI.

XuMUs B TOBCETHEBHOM KM3HHU. MOIOIINE U YUCTAIIME CPEACTBA. PenenineHTol, HHCEKTHIUIbI.
CpencTBa TU4HOIM rurueHsl U kocMeTuku. IIpaBuna Oe3onacHoil paboThl C €KUMHU, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMHU ObITOBON XUMUHU.

XUMHUS U CeNbCKOE X03s1CcTBO. MUHepaibHble U opranndeckue yaoopenus. CpeacTsa 3aIiuThl
pacTeHuM.

XuMUs B IPOMBIIUIEHHOCTH. OO1111e NpeACTaBICHUs O TPOMBILIUIEHHBIX CIIOCO0aX MOJTy4YeHUs
XUMHYECKHX BEILECTB (Ha MpUMepe MPOU3BOJCTBA aMMMaKa, CEpHOM KHUCIOTHI). [IpombliieHHas
opranuveckas xumus. Cplpbe JUIsI OpraHMYecKoil MpoMbIIUIeHHOCTH. [IpoGnemMa oTX0I0B U
no00YHBIX NpoAyKTOB. Hanbosnee KpynmHOTOHHa)KHBIE IPOU3BOJCTBA OPTraHUYECKUX COEAMHEHUU.
UYepHas u uBeTHast Metautyprus. CTEKI0 U CUIIMKATHAS IPOMBIIIEHHOCTb.

Xumus u dHepreTuka. [IpuponHbIE MCTOYHMKHM yIIIEBOAOPOAOB. IIpupoaHBI M MOMYTHBIN
He(TSIHOH ras3bl, UX COCTaB U Hcmoib3oBaHue. CoctaB HeQTH U ee nepepadoTka. HedrenpomykTsl.
OxrtaHoBoe uMcino OensuHa. OxpaHa OKpyxawlleld cpeabl Ipu HedrenepepaboTke U
TPaHCHOPTUPOBKE HEPTENPOTYKTOB. ANTbTEpHATUBHBIE HCTOYHUKH YHEPTUU.

Xumus B crpoutenberse. [lement. beron. [Togbop onTUManbHBIX CTPOUTEITBLHBIX MAaTEPUATIOB
B [IPAKTUYECKOM AEATEIbHOCTH YEJI0BEKA.

XuMus U 3Kosorus. XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIoLIell Cpelbl U €ro MocCieICTBUS.
Oxpana rugpocdepsl, TOUBBI, aTMOchepbl, (PIOpsI U PayHbI OT XUMHUUECKOTO 3arps3HEHUS.



Tunsl pacyeTHbIX 3a7a4:

Haxoxnenvue MojekyssipHOM (QopMyJlibl OpraHMYEcKOro BeIIecTBa IO €ro IUIOTHOCTH U
MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIIIUX B €r0 COCTAB, WJIX MO MPOAYKTaM CrOpaHusl.

PacueTrs MaccoBoit J0JIN (MaCCI)I) XHUMHUYECKOIro COCANHCHHA B CMECH.

Pacuets! macchl (00beMa, KOTMYECTBA BELIECTBA) MPOYKTOB PEaKIUH, €CIIU OHO U3 BELIECTB
JIaHO B U30BITKE (MMEET IIPUMECH ).
Pacuersl maccoBoil uiM 0OBEMHOW JOJIM BBIXOJIA MPOJYKTa PEaKUUH OT TEOPETUUYECKHU
BO3MOYKHOTO.

Pacuets! TermoBoro 3¢ dexra peakuuu.
PacueTsl 00bEMHBIX OTHOIICHHH ra30B IPU XUMUYECKUX PEAKIIUSX.

Pacuetsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NMPOAYKTA pEaKLMH, €CIM OJJHO U3 BELLECTB
JTAaHO B BUJIE pacTBOpA C OIPEAETICHHOW MAacCOBOM J10JIei pacCTBOPEHHOIO BELIECTBA.

IIpumepHBbIe TeMBbI NPAKTHYECKUX PadOT (HA BHIOOP yUUTEJINA):
KauecTBeHHOE onpeneneHre yriepoa, BOAOPOa U XJIOpa B OPraHM4YECKUX BEIIECTBAX.
KoHcTpynpoBaHnue mapocTep>KHEBbIX MOEIIEH MOJIEKYJI OPraHMYECKUX BEIIECTB.
Pacnio3naBaHue 1miacTMacce U BOJIOKOH.

[TomyyeHue UCKyCCTBEHHOIO LIENKA.

Pemenue skcniepuMeHTaIBHBIX 337124 Ha MTOJYYEHHE OPraHUYECKUX BEILIECTB.
Pelenune skcrieprMeHTANbHBIX 33a4 Ha PaCllO3HAaBaHUE OPraHUYECKHUX BEILIECTB.
W nenTudukaiyst HEOPraHUIECKUX COCTUHEHUH.

[Tomyuenue, cobupanue 1 pacrio3HaBaHUE ra30B.

Pemenue skcnepuMeHTaNBHBIX 33724 110 TeMe «MeTabi».

Pemenune sxcniepruMeHTanbHbIX 3a4a4 1o Teme « Hemeranasn.

Pemenne OKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMC «I'eHeTndeckas CBSI3b MCKAY KilacCaMH
HCOPIraHUYCCKUX COCHHHCHHﬁ)).
Pemenne SKCHICPUMCHTAJIBHBIX 3a7a4 II0 TCEMC «['eHeTnyeckas CBS3b MCXKAY KJacCaMu
OPraHu4YCCKux COCHHHGHHﬁ)).

[Tosrydenue 3TUIEHA U NU3YYEHUE €TI0 CBOMCTB.

[TosrydyeHne yKCyCHOM KUCIIOTBI M U3yUEHUE €€ CBOMCTB.

I'maponus KupoB..

N3roroBneHue Mblia pyqHoil paboThl.

XUMUS KOCMETUYECKUX CPEACTB.

HccnenoBaHue CBOWCTB OEIKOB.

OcCHOBBI TUIIEBON XUMHUHU.

HccnenoBaHue MUILEBBIX 100aBOK.

CBolicTBa 0JTHOATOMHBIX 1 MHOIO2TOMHBIX CITUPTOB.

XVMMHYECKNE CBOWCTBA aJIbJIETHIOB.

CunTe3 cioKHOTO Ydupa.

I'mpponus yriaeBonos.

YcTpaHeHne BpeMEHHOM KeCTKOCTH BO/IBI.

KauecTBeHHBIE peaKIIi Ha HEOPIraHUUYECKUE BEIIECTBA U UOHBI.

HccnenoBanue BIUSHUSA Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOHN peakluu.
OmnpeneneHre KOHIEHTPALIUH pacTBOpa aCKOPOMHOBOM KUCIOTHI METOJJOM TUTPOBAHUSI.



TeMaTHyeckoe IVIAHMPOBaHUE

10 xaacc (102 gaca)
Ne Tema ypoka Koa-Bo
4acoB
IloBTOpEHUE

1 ATOMBI, MOJIEKYJIbI, BEIECTBA 1
2 |Crpoenue atoma 1
3 |llepuonnueckuii 3akoH U [lepuonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB 1

. . MenneneeBa
4 | XuMmHuecKas CBs3b 1
5 |ArperaTHbl€ COCTOSTHUS 1
6  |PacueTsl 10 ypaBHEHUSIM XUMHYECKUX PEAKIIUM 1
7 |I"a30BbI€ 3aKOHBI 1
8 |Kmaccudukarysi XUMHYECKIX peaKIui 1
9  |OKHCIUTETBbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU 1
10 |BaxkHelniue Kj1acChl HEOPraHMUECKUX BEILIECTB 1
11 |Peakiumu noHHOro ooMeHa 1
12 |PacTBOpHBI 1
13 |Pemenue 3a1a4 no reme «PacTtBopb» 1
14 | KosuouiHbIE PaCTBOPBI 1
15 |T'maponus coneit 1
16 |KommiekcHbIe COeTUHEHUSI 1
17 |O6o0miaromee moBTopeHue mno reMe «OCHOBBI XHMHUN) 1
18 |Temaruueckas nposepouHas padota Ne 1 no reme «OCHOBBI XUMHUN» 1

OcHOBHbBIC IOHATHSI OPrAaHUYECKOM XUMHH

19 |IIpenMer U 3HaUEHHE OPraHMYECKON XUMUU 1
20 |PemeHue 3aa4y Ha ycTaHOBJIEHHE (YOPMYJI YIIIEBOJIOPOJIOB. 1
21 |[IpuumHbI MHOrOOOpa3us OpraHMYECKUX COSAMHEHUN 1
22 | DIEeKTpOHHOE CTPOCHHUE U XUMUYECKHUE CBSI3U aTOMA YIJIeposa 1
23 |CTpyKTypHas TEOpHsl OPraHUYECKUX COETMHEHUN 1
24 | CtpykTypHas u3omepus 1
25 |IIpocTpaHCTBEHHAs N30MEPHsI 1
26 |OcHOBHBIE KJIaCcChl OPraHUUYECKUX COeqMHEeHHH. ['oMooruyeckue psijipl 1
27 |HomeHknaTtypa opraHM4eCKHX COSIUHEHHM 1
28 |Oco0eHHOCTH U KiIacCU(pUKAIUs OpraHMYECKUX peakuui 1
29  |OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUN B OPTAHUYECKON XUMUU 1
30 |Pemenue 3a1a4 U BBINIOJHEHUE YIIPA)KHEHUH 1O TeMe « OKHCIUTENIBHO- 1

BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMUU
31 |OGoGmatomiee noBTopeHue mo remMe « OCHOBHbIE MOHATHS OpraHUYeCKON 1

XUMHUI»
32 |Temaruueckass nmpoBepouHas padora Ne 2 mo Tteme «OCHOBHBIE MOHSATHS 1

OPraHNYeCKOW XUMHM

YriaeBoaopoabl

33 |Aunxanbl. CTpoeHue, HOMEHKJIaTypa, U30MepHsi, pu3ndeckre cBONCTBa 1
34 | XuMHYECKHE CBONCTBA AJIKAHOB. 1
35 |IlosydeHue ¥ NPUMEHEHHUE AJTKAHOB 1
36 |llmkmoankaHbl. 1
37 | Ankensl. CTpoeHHEe, HOMEHKJIATYpa, H30MepHsl, PU3NUEeCKHe CBOUCTBA. 1
38 |IIpaktuueckass pabora Ne 1 «CocraBieHne MoJelIeH  MOJIEKYI 1

YIJICBOOOPOL0B»

39

XUMHYECKHE CBOMCTBA aJIKEHOB.




Ne Tema ypoka Kou-Bo
4acoB
40 |IlonyyeHue U NPUMEHEHHE AIKEHOB 1
41 |Ilpaktuueckas pabora Ne 2 «IlosryueHne STHICHA U ONBITHL C HAM» 1
42 | AJKagueHBbl. 1
43  |llonumepuzanus. Kayuyk. Pesuna 1
44 | Anxunbl. CTpoeHHE, HOMEHKIATypa, H30MepHs, GPU3HMIECKIE CBOMCTBA 1
45 | XuMHYECKHE CBOMCTBA AJIKUHOB. 1
46 |IlonydyeHue U IPUMEHEHUE AJIKMHOB. 1
47 |PemeHue 3a1ay M BBINOJHEHHUE YIPAXKHEHHM IO TEMaM aJKaHbl, aJIKEHBI, 1
AJIKUHBI.
48 |Apomarmueckue  yriaeBojopoabl. CtpoeHue  OCH30JIBHOTO  KOJBIIA, 1
HOMEHKJIATypa, U30Mepusi, PU3NUECKUE CBOMCTBA apEHOB.
49 | Xumuueckue cBOMCTBa O€H30J1a U €r0 TOMOJIOTOB. 1
50 |IlomyvyeHue u MPUMEHEHHE APEHOB. 1
51 |Pemenue 3a1a4 1 BbIIIOJHEHUE YIIPAXKHEHUHN 110 TeME «APEHbBI» 1
52 |[IpupoanHble MCTOYHUKH yTIaeBOAOpoaAoB. HedTh, ra3, yroms. [lepBuunas 1
nepepaboTKa yrieBoIOPOAHOIO ChIPbs
53 |I'mybokas nepepaborka HedTH. KpekuHr, pudopMuHT 1
54 |I'enernueckas CBsI3b MEKIY Pa3IMUHBIMU KJIACCAMH YIJIEBOJAOPOJIOB 1
55 |l'anoreHompou3BogHble  yraeBogopoaoB. (CTpoeHue, HOMEHKIATYpa, 1
n30MepHsi, GU3NYECKre U XUMHUYECKHE CBOMCTBA
56 |O6o0maromee NTOBTOPEHUE 10 TeME « Y TIICBOOPOIBI» 1
57 |Temaruueckas mpoBepoyHasi padbora Ne 3 o reme «YTI1eBOI0POIBI» 1
Kucaoponocoaep:kamme opraHudeckue coelMHeHUs
58 |Cnuprtel 1
59 | XuMuyecKHe CBOWCTBA M MOJyYeHHEe CUPTOB. IIpocThie 2ups 1
60 | Xumuyeckue CBOWCTBA U MoJyyeHue cnupToB. IIpocThie 3¢pupsl 1
61 |MHOroatoMHbI€ COUPTHI 1
62 |Ilpaktuueckas padota. Ne 4 «CniupTbi» 1
63 | PeHoBI 1
64 |Pemenue 3a1a4 1 BbIIOJHEHUE YIIpakHEHUH 10 TeMe «CriupThl U (PEHOJIbD) 1
65 |KapOoHuibHbIE COEAMHEHMs: HOMEHKJIAaTypa, HW30MepHs, peakLuu 1
PUCOEANHEHHUSI
66 | XuMHYecKHe CBOWCTBA M METO/Ibl MOTY4YEHUsI KApOOHUIbHBIX COeAMHEHUH 1
67 |Pemenue 3amady M BBINOJHEHHE yHpakHeHUN mno Teme «KapOoHusabHbIE 1
COEJIMHEHUS»
68 |KapOoHOBBIE KHCIOTHI 1
69 | DyHKIMOHAIbHBIE IPOM3BOIHBIE KAPOOHOBBIX KHCIOT 1
70 |Ilpaktuueckas pabora Ne 5 «CBOHCTBa YKCYCHOM KHCIOTBI» 1
71 |Mmuoroobpasue KapOOHOBBIX KHCJIOT 1
72 |PemieHue 3agady M BBINOJHEHHE YHpaxHeHHd mno Teme «KapOoHOBbIE 1
KHUCIIOTBD»
73  |llpaktuueckas padora Ne 6. PemieHne sKCiepMMEHTANIbHBIX 33/1a4 110 TeMe 1
«Kucnopozacoaepxaiiye opraHiuecKie BeIecTBay
74 |O6oOmaromuit ypok mno Tteme «Kuciaopoacoaepkamue opraHudeckue 1
COEJIMHEHUS
75 |TemaTtuueckas mpoBepouHas padota Ne 4 mo Teme «Kucnopoaconepxkaine 1
OpraHMYECKUE COSTUHEHUSI»
A30T M cepocojep:Kalye coelNHeHus!
76 | AMuHBI 1
77 | ApoMaTthyecKkue aMHHBI 1




Ne Tema ypoka Kou-Bo
4acoB
78  |I'eTepOlMKINYECKHE COCTMHEHUS 1
79 |lllecTuusieHHBIE FE€TEPOLIMKIIBI 1
80 |Pemienue 3amay W BBINOJHEHUE YINPAKHEHUH IO TeMe «A30T- U 1
CepocoIeprKallie OPraHuYeCKUE BEILIECTBAY
81 |OO6obOmaronee TOBTOPEHHE IO TeMe «A30T- W CepOCoJepIKaIlne 1
OpraHUYECKUE BEILIECTBA
82 |Temarmueckas mpoBepouHas pabora Ne 5 mo Teme «A30T- U 1
CepocoIeprKallie OPraHnYeCKUE BEILIECTBAY
Buosornyeckn akTuBHbIE BellleCTBA
83 |OOmas xapakKTepUCTHKA YTJIEBOJIOB 1
84 |CrpoeHue MoHOCaxapuaoB. JINHEHHbIE U UKINYECKHE CTPYKTYPbI 1
85 |Xumuyeckue CBOMCTBA MOHOCAXapUI0B 1
86 |Jucaxapuabl 1
87 |Ilonucaxapubl 1
88 |Pemienue 3a1a4 ¥ BHINOJHEHUE YIIPAKHEHUM 1
89 | ’Kupsl u macna 1
90 | AMUHOKHCIIOTBI 1
91 |Ilentuasl 1
92 |benku 1
93 | CtpykTypa HYKJIEHHOBBIX KUCJIOT 1
94 |buonoruyeckas poJib HYKJIEUHOBBIX KUCJIOT 1
95 |[Ipaktuueckas pabora Ne 7 «buONOTMYECKH AaKTUBHBIE OPraHUYECKHE 1
BELIECTBA.»
96 |O6oOmaromee TMOBTOpeHHE 10 TeMaM «buoornueckn aKTHBHBIC 1
OpraHWYECKUE BEIIECTBAY
97 |Tematuueckas npoBepoyHas padbota Ne 6 o Teme «bronornvecku akTHBHbIE 1
OpraHMYECKHE BEIIECTBA»
BbicokoMosIeKyJISIPHBIE COeINHEHUS
98 |[onumepsl 1
99 |IlonumepHble MaTEpUAIbI 1
100 |[IIpakTrueckas pabota Ne 8 «Pacrio3HaBaHUE MJIACTUKOBY 1
101 |IIpakTuyeckas pabora Ne 8 «Pacrno3HaBaHue mIacCTUKOBY 1
102 |3axirounTenbHbId YPOK 1
11 kaacc (99 yacos)
Ne Tema ypoka Kox-Bo
4acoB
HemeTtanibl
1 Knaccudukanus npocTsix BemecTB. Bomoposa 1
2 |Tanorensl 1
3 | Xnop 1
4 Kucnopoaneie coeguHeHus Xjopa 1
5 | Xnoposoaopos. ConsiHasi KMCIIOTa 1
6 |Prop, OpoM, HOJ U UX COETUHEHUS 1
7  |Ilpaktuueckas pabota Ne 1 PemieHne skcnepuMeHTaNbHBIX 3a7a4 MO TeMe 1
«l"amoreHs»
8 | XaJbKOTreHbI 1
9  |O30H — ayu10TpONHAas MOAU(PHUKAINS KUCIOPOIa 1
10 |Tlepokcua BOgOpoJia ¥ €ro NPOU3BOIHBIC 1




Ne Tema ypoka Kou-Bo
4acoB
11 |Cepa 1
12 |CepoBogopoa. Cynbduab 1
13 |CepHucTslii ra3 1
14 | CepHblii aHTHJIPUJI U CEpHAsi KUCIOTa 1
15 |IIpaktuueckas padota Ne 2 PemieHue sKCepMMEHTAIBHBIX 3a/1ad 110 TEME 1
«XaJbKOTeHbD)
16 |Pemenue 3agady M BBINOJIHEHHE YHpakHEHUN o TemaM «l'ajoreHe» u 1
«XaJIbKOT€HbD»
17 |DnemMeHTsl NOArPYIIBI a30Ta 1
18 |Azor 1
19 |AmMuak v coinm aMMOHHMSI 1
20 |IIpaktnueckas padora Ne 3 «IlomydyeHne aMmmMuaka U U3y4eHHE €r0 CBOMCTBY 1
21 |Oxcujusl a3ota 1
22 | A30THas KUCJIOTa U €€ COJIU 1
23 |Dochop 1
24 | ®ocdopuslii anruapua u hochopHbIe KUCIOTHI 1
25 |IIpaktuueckas pabora Ne 4 PerieHue SKciepuMEHTANIbHBIX 3a/1a4 MO TeMe 1
«JEeMEHTHI MOJATPYIIIBI a30TaY
26 | Yraepon 1
27 |CoeauHeHus yriepoja 1
28 |Kpemuuii 1
29 |CoeanHeHUs] KPEMHUS 1
30 |OO6o6maromee nopropenue mo reme «Hemerambn 1
31 |Temarmueckas nmpoBepodHas padbora Ne 1 mo reme «Hemeramibny 1
OO0mme cBOCTBAa METAJLIIOB
32 |CpolicTBa U METOABI MTOITYUYEHUS] METAJIOB 1
33  |CnnaBbl 1
MeTaJjuibl IJ1aBHbIH NOATPYNI
34 |OOmas XxapakTepUCTUKA MIETOYHBIX METAJUIOB 1
35 |Hatpuii u xanuii 1
36 |CoenviHEHHs HATPHsI U KaIusl 1
37 |OO6mas xapakTepuCcTHUKa 3JIEMEHTOB IM1aBHOM noarpynisl I rpymnmnst 1
38 |MarHuii u ero coeAMHEHUs 1
39 |Kanpumii ¥ €ro coequHEHNS 1
40 [’KecTKOCTb BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS 1
41 |AmOMHHHNA-XMMHYECKUN DJIEMEHT U NIPOCTOE BELIECTBO. 1
42 |CoenuHeHUs aTIOMUHUS 1
43 |PemeHue 3a1a4 U BBINIOJHEHUE YNPAXHEHUN MO TeMe «MeTaibl rJIaBHbIX 1
MOATPYTII
44  |TIpaxtuueckas padota Ne 5 «Perenne sxciepuMeHTaIbHBIX 33/1a4 MO0 TEME 1
«Mertaipl rI1aBHBIX MOATPYIIID
MeTa/uibl NO00OYHBIX MOATPYII
45 |OO0u1ast XapakTepUCTHKA MEPEXOTHBIX METAJIOB 1
46 | Xpom 1
47 |CoenuHeHus Xpoma. 3aBUCHUMOCTb KHCJIOTHO-OCHOBHBIX M OKHCJIHMTEIIBHO- 1
BOCCTAHOBUTEJIbHBIX CBOMCTB OT CTENEHH OKHUCIICHHS MeTaJlIa
48 |Maprasen 1
49  |XKene3o KaK XMMUYECKUHN HIEMEHT 1
50 |Kene3o — mpocToe BEHIECTBO 1
51 |CoenmHeHus xenesa 1




Ne Tema ypoka Kou-Bo
4acoB
52 |Mens 1
53 |IIpaktuueckas padbora Ne 6 «Ilomyuenue menHoro kymopoca. Ilomyuenue 1
JKEJIE3HOT0 KYIIOpocay
54 | Cepebpo 1
55 |3onoro 1
56 |Ilunk 1
57 |Pemenue 3a1a4 U BBIIOJIHEHUE YIPAXHEHUH 110 TeMe «MeTaibl T0O0YHBIX 1
HOATPYII»
58 |Ilpaktuueckas paborta Ne 7 «PemieHne 3KCIepUMEHTAIBHBIX 33131 1
59 |Pryth 1
60 |OO6obmiaroniee MOBTOPEHHE MO TeMe «MeTauibh) 1
61 |Temarmueckas mpoepouHas padbora Ne 2 mo reme «MeTtauibl 1
Crpoenue BenecTsa
62 |Snpo aroma. SlnepHble peakiuu 1
63 |DnekTpoHHbIE KOHPUTYpallUd aTOMOB 1
64 |KoBaneHTHas CBSI3b U CTPOCHUE MOJICKYJI 1
65 |Honnas cBA3b. CTpoeHNE HOHHBIX KPUCTAJIJIOB 1
66 |Metaimnueckast cBsi3b. Kpucraminueckue peleTku MeTajljioB 1
67 | MexMoJIeKyJIsIpHbIE B3aUMOJICHCTBUS 1
68 |O6o6maroniee moBTopeHue mo reme «CTpoeHue BEIecTBay 1
69 |Temarmueckas mpoBepouHas padora Ne 3 o Teme «CTpoeHHE BEIIECTBA» 1
TeopeTnyeckoe onucanne XMMHYECKHX peaKknuii
70 |TemnoBbie 23 PEeKTh XUMUYESCKUX PEAKITHHA 1
71 |3akoH ['ecca 1
72 | Dutponus. Bropoii 3aK0H TEpMOIMHAMUKH 1
73 |Oueprus ['m66ca 1 KpUTEpUH caMONPOU3BOIBHOCTH XUMUUYECKUX pEaKIHii 1
74 | Pemenue 3a1a4 no teMe « XUMU4eCcKasi TEpPMOJIUHAMUKA» 1
75 | CKopOCTh XMMHYECKOM peakInu. 3aKOH JIEHCTBYIOIINX Macc 1
76 |3aBUCHUMOCTb CKOPOCTH PEaKLIUK OT TEMIEPATYPhI 1
77 |Karanus. KataimszaTopsl 1
78 | XuMunueckoe paBHoBecHue. KoHCTaHTa paBHOBECHS 1
79  |Hpunmun Jle laTtense 1
80 |IIpaxkTnueckas pabora Ne 8 «CKOpOCTh XUMHUYECKUX peakiuil. XuMu4eckoe 1
paBHOBECHE)
81 |Monnoe mpousBeneHre BOabl. BomopoaHbIi moka3aTesib 1
82 | XuMMHYECKOe paBHOBECHE B PaCTBOpax 1
83 | Xumuyeckrue HCTOYHUKHU TOKA. DJIEKTPOJIN3 1
84 |OO6obmatomiee moBTopeHue no reMe «TeopeTnueckre OCHOBBI XUMHID) 1
85 |Temarmueckas mpoBepouHas padota Ne 4 mo Teme «TeopeTnueckre OCHOBBI 1
XUMHUHI
XuMH4YecKas TeXHOJIOTHsl
86 |HayuHble NpUHIMIIBI OPraHU3alUHA XUMHUECKOTO IPOM3BOICTBA 1
87 |ITpon3BOACTBO CEPHON KHUCIOTHI 1
88 |IIpon3BOACTBO aMMHaKa 1
89 |IIpon3BOJCTBO UyryHa 1
90 |IIpon3BOACTBO CTAIN 1
91 |IIpoMbleHHBIH OPraHUYECKUI CUHTES 1
92 | XMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl. «3eIeHas» XUMHUs 1
XuMHus B IOBCETHEBHOM KU3HU
93 ‘XI/IMI/I&I 1905001051 1




Ne Tema ypoka Kou-Bo
4acoB
94 |JlekapcTBEHHBIE CPEACTBA 1
95 |KocMmernueckne u napQroMepHbIE CpeICcTBa 1
96 |bbeITOBas XMUMUS 1
Xumus Ha ciayxk0e o01ecTBa
97 | XuMus B CTPOUTENIbCTBE 1
98 | XuMud B CEIBCKOM XO35IMCTBE 1
99 |Heopranuueckue MaTepUasl 1
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