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IMOACHUTEJIBHAS 3AIIMCKA
HopmaTuBHBIE JOKYMEHTBI
Pabouas nmporpamma pazpabotraHa Ha OCHOBE CJIEAYIOIINX HOPMATHUBHBIX
JTIOKyMEHTOB:
1) ®enepanbhbiii 3akoH «O0 06pa3oBanuu B Poccuiickoit denepauum» ot
29.12.2012 N 273-03
2) OcHoBHas oOpa3oBarelibHas MporpaMMa CpeHEro o0IIero o0pa3oBaHus
MBOY «Pr16H0-Cnoboackas rumuaszust Nely
3) [lonoxenue o padoueit nporpamme MBOY «Pr1i6H0-Cniobockast rumuaszus Noly
ot 28.08.20
4) YueoOnniit mnan MBOY «Pr16HO0-Cnoboackas rumuaazust Nely.
5) [IpumepHas yueOHas mporpamma cpeHero oopaszoBanus mo xumuu st 10-11
Kki1accoB (yriryOJieHHBIH YPOBCHb)
Hean:
1. OCBOCHHE CHCTEMBI 3HAHHI O ()YHIaMCHTAIBHBIX 3aKOHAX, TCOPHIX, (DaKTax
XHUMHH, HEOOXOUMBIX ISl TOHUMAaHHUS HAYYHOW KapTHHBI MUPa; OBJIAJICHUE
YMCHHUSAMU: XapaKTEPHU30BaTh BEIICCTBA, MATEPHAIIbl 1 XUMHUYCCKHUE PCAKIIHH,
BBITIOJTHATH J1a00paTOPHBIC SKCIICPUMEHTHI; POBOIUTH PACUEThI IO XUMUYCCKUM
dbopMyiiaM B ypaBHEHHUSM; OCYIIECTBIIATh IIOUCK XUMHUYECKON HH(OPMAITUH U
OLICHMBATh €€ JIOCTOBEPHOCTh; OPUEHTHUPOBATHCSA U IPUHUMATh PEIICHUS B
POOJIEMHBIX CUTYalIUAX;
2. IpUMEHEHHUe TIOJIyYeHHBIX 3HAHUW U YMEHUI 1Ji4: 0e301acHoi paboThl ¢
BEIIECTBAMU B J1abOpaTOpuu, OBITY U Ha MMPOU3BOJICTBE; PEIICHUS MPAKTUYECKUX
3a/lay B MOBCEAHEBHOM KU3HU; MPEYNPEKICHUS ABICHUN, HAHOCSIINX BPE
3JI0pPOBBIO YEIIOBEKA U OKPYKAIOIIEH cpejie; MPOBEICHUS UCCIEA0BATEIbCKIX
paboT; co3HATEIBLHOTO BEIOOpa IIpodeccru, CBA3aHHON C XUMHEH.
3apaum:
1. BOOpYXHUTh y4alIuXcs 3HAHUSIMA OCHOB HAYKH M XUMUYECKON TEXHOJIOTHUH,
crioco6amMu ux JT0OBIBaHUS, MIEPEPaOOTKU U TPUMEHEHHS,
2. pacKphITh POJIb XUMUU B TIO3HAHUU MIPUPOIBI U 00ECTICUCHNUHN KU3HU 00IIIEeCTBA,
MOKa3aTh 3HAYEHHUE OOIIETO XUMHUUECKOTO 00pa30BaHus Il PAaBHIIbHON
OpPHEHTAIIMU B KU3HU B YCIOBHUSIX YXYIIICHUU IKOJIOTHUYECKON 0OCTAaHOBKY;
3. BHECTH BKJIAJl B Pa3BUTHE HAYYHOTO MHUPOMOHNMAHUS yUCHUKA,;
4. pa3BUTh BHYTPEHHIOIO MOTHBAIUIO YUCHHUS, TIOBBICUTh HHTEPEC K TTO3HAHUIO
XUMWH;
5. pa3BUTH IKOJOTUIYECKYIO KYIbTYPY YUAITUXCS.
INJIAHUPYEMBIE PE3YJIbTATHBI
JInuHOCTHBIE:
1. OpuenTarusi 00y4aronuxcs Ha TOCTIKEHHUE IMYHOTO CUACThS, PEATH3AIUIO
MO3UTHUBHBIX
KU3HCHHBIX MMEPCIIEKTHB, MHUITHATUBHOCTH, KPEATUBHOCTH, TOTOBHOCTD U
CIIOCOOHOCTB K
JUYHOCTHOMY CaMOOTIPE/ICICHHIIO, CITOCOOHOCTh CTABUTH IIEJIM U CTPOUTD
’KU3HCHHBIC TUIaHBI;
2. 'OTOBHOCTB U CIIOCOOHOCTH O0YYAIOIIUXCA K OTCTAMBAHUIO JTUYHOTO
JIOCTOMHCTBA,



COOCTBEHHOT'O MHEHUSI, TOTOBHOCTh M CIOCOOHOCTD BhIpa0aThIBaTh COOCTBEHHYIO
ITO3ULIMIO 10

OTHOIIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSM MPOIIIOT0 U HACTOSIIIIETO
Ha OCHOBE

OCO3HAHUSA U OCMBICIIEHUS] UCTOPHUH, JYXOBHBIX HEHHOCTEHW U JOCTUKEHUN HALIEH
CTpaHBbI;

3. YBaxkeHHE K CBOEMY HapOy, YyBCTBO OTBETCTBEHHOCTH nepent PoauHow,
TOPAOCTH 3a CBOU

Kpai, cBOrO PonnHy, nponuioe u HacTosAIIee MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun,
YBAKEHUE K

roCy/1apCTBEHHBIM CUMBOJIaM (repo, ¢uar, riMH);

4. Ilpu3HaHue HEOTUYKAAEMOCTH OCHOBHBIX MPaB U CBOOO]I UeIOBEKa, KOTOPHIE
MPUHAIECKAT

KQXJIOMY OT POKJICHUS, TOTOBHOCTh K OCYIIIECTBICHUIO COOCTBEHHBIX MPaB U
cB00O] 6€3

HapyIIEHHs TIPpaB U CBOOO APYTUX JIUII, TOTOBHOCTh OTCTAaMBaTh COOCTBEHHBIC
nmpaBa U CBOOO/IbI

YeJI0BEeKa U rpakJIaHMHA COTJIACHO OOIIeTPU3HAHHBIM MPUHIIUIIAM U HOpMaM
MEXKITyHApOIHOTO

npasa ¥ B coorBeTcTBUM ¢ Koncturynuen Poccurickon denepanuu, npaBosas 1
MOJIUTUYECKas

rPaMOTHOCTb;

5. ®opmMupoBaHUE BBIPAXKEHHOM B MOBEAECHNN HPABCTBEHHOM MO3UIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOpPY A00pa, HPaBCTBEHHOT'O CO3HAHUS U
NOBEJICHUS Ha OCHOBE

YCBOEHHSI OOIIEUEIOBEYECKUX [IEHHOCTEM U HPAaBCTBEHHBIX YYBCTB (UECTH, JI0JITA,
CIIPaBEIJIMBOCTH, MUJIOCEPAUS U APYKETIO0U);

MeTanpeaMeTHbIe

1. PeryasiTuBHbIC YHUBepPCcaJIbHbIe Y4eOHbIe 1eiiCTBUA

BrinyckHMK HayunuTCS:

- CAMOCTOATENIBHO ONPEAENATh LEIH, 3a/1aBaTh apaMeTpbl U KPUTEPHUH, 10
KOTOPBIM MOKHO ONPENENIUTh, YTO LEIb JOCTUTHYTA;

- OLICHUBATh BO3MOYKHBIE MOCIIEICTBUS JOCTUKEHHUS ITOCTABICHHOW L€ B
NEeATEeNIbHOCTH, COOCTBEHHOMW KU3HU U KU3HU OKPYKAIOIIUX JIFO/I€H, OCHOBBIBASICh
HAa COOOPAKEHUSAX ITUKU U MOPAJIH;

- CTaBUTH U (POpMyIHMpPOBaTH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOM
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;

- OLICHUBATh PECYPCHI, B TOM UHCIIE BPEMSI U APYTU€ HEMATEPUAJIbHBIE PECYPCHI,
HEOOXOIUMBIE /TSI TOCTHKEHHUS TTOCTaBICHHOM 1EIH;

- BBIOUPATH ITYTh JOCTHIKEHUS 11EJIH, INIAHUPOBATH PEIIEHNE TTOCTABICHHBIX 3a7a4,
ONTUMH3UPYS MATEPUAIBHBIE U HEMATEPUAJIBHBIE 3ATPATHI;

- OpPraHn30BHIBATH (D PEKTUBHBIN TOUCK PECYPCOB, HEOOXOTUMBIX TSI TOCTUIKEHUS
IMOCTAaBJICHHOM IEJIH;

- COMOCTABIIATH MOJTYYEHHBIN PE3YyJIbTAT AEATEIBHOCTH C MOCTABICHHOMN 3apaHee
LETIBIO.

2. Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

BrinyckHuK HayuuTCA:



- ICKaTh U HaXOJIUTh 00O0OIIEHHBIE CITOCOOBI PEIICHUS 3a/1a4, B TOM YHCIIE,
OCYIIECTBJISITh Pa3BEPHYTHIN HHPOPMAITMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHBIC) 3a]]a4H;

- KPUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh UHPOPMAIUIO C Pa3HBIX MO3UIUH,
pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MH(POPMAIIMOHHBIX UCTOYHUKAX;

- UCTIOJIb30BaTh Pa3INYHbIE MOJEIbHO-CXEMAaTHYECKHUE CPENICTBA IS
IIPEJICTABIIEHUS CYILIECTBEHHBIX CBA3E€U U OTHOILIEHUM, 4 TAKKE IPOTUBOPEUN,
BBISIBIICHHBIX B UH(POPMAITMOHHBIX UCTOUYHHUKAX;

- HAXOJUTh U MIPUBOJUTH KPUTUUECKHUE ApTyMEHTHI B OTHOIICHUU JACHCTBUM U
CYXXJICHHH APYroro; CIOKOMHO U Pa3yMHO OTHOCHUTBHCS K KPUTHUYECKUM 3aMEUaHUSIM
B OTHOIIIEHUU COOCTBEHHOT'O CYXJEHUS, pACCMATPUBATh UX KaK pecypc
COOCTBEHHOI'O Pa3BUTHS;

- BBIXOJIUTH 32 paMKH Y4€OHOT0 TIPeIMETa U OCYIIECTBIISTH IeJIeHAIIPaBICHHBIN
MOMCK BO3MOKHOCTEH JJIsI IMIMPOKOTO MEpeHOoca CPEICTB U CIIOCOOOB JICHCTBUS;

- BBICTpAUBaTh MHIWBUAYAJIBbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YUaCTHUKOB U PECYPCHBIC OTpaHUYCHUS,

- MEHSTh U yACP>KUBATh Pa3HbIC MO3UIIMU B MTO3HABATEIIBHOU JIESITEIILHOCTH.

3. KoMMyHHKATHBHbIE YHUBePCcAJIbHbIE yUeOHbIe JeHCTBHS

BrinmyckHuKk HayuuTes:

- OCYIIECTBJISITH JICTIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIBIMU (KaK BHYTpU 00pa30BaTEILHON OpraHU3alliy, TaK U 3a €€ MpeiesiaMH ),
moA0MpaTh MAPTHEPOB JJIS IEJTOBOM KOMMYHHUKAIIUU UCXOMAS U3 COOOpaKeHUH
pe3yJbTaTUBHOCTU B3aUMOJEHUCTBHUS, @ HE TUYHBIX CUMIIATHU;

- IPY OCYIIECTBICHUU IPYNIIOBOM paOOThI OBITH KaK PYKOBOJUTEIEM, TaK U WICHOM
KOMaHJIbl B Pa3HbIX pOJIsiX (FeHepaTop UaeH, KpUTUK, UCTIOJIHUTENb, BHICTYHAIOIINH,
IKCTEPT U T.1I.);

- KOOPJMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHUSAX PEAIbHOT0, BUPTYAIBHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBHS;

- Pa3BEPHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3pEHUS C UCIIOIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(GJIMKTOTEHHBIC CUTYAIlUH B MPEIOTBpaIaTh KOHPIUKTHI 10 UX
aKTUBHOM (ha3bl, BRICTPAMBATH JICTIOBYIO U 00pa30BaTeIbHYI0 KOMMYHHKAIIHIO,
n30erast IMYHOCTHBIX OIEHOYHBIX CYXKISHUM.

IIpexmeTHbIE

- IOHUMAaHME TIPEIMETA, KIIFOYEBBIX BOIMIPOCOB U OCHOBHBIX COCTABIISIOIINX
3JIEMEHTOB M3y4aeMOM MPEeIMETHOM 00aCTH, YTO 0OSCIIEUYNBACTCS HE 3a CUET
3ay4MBaHMS ONPECICHUI U MPaBUJI, a MTOCPEICTBOM MOJICIUPOBAHUS U TTIOCTAHOBKHU
POOJIEMHBIX BOIIPOCOB KYJIBTYPHI, XapaKTEPHBIX VIS JAHHON MIPEAMETHOMN
o0acTy;

- YMEHHE peliaTh OCHOBHBIC MPAKTUYECKHUE 3a7a4H, XapaKTePHbIC JIJIS
WCIIOJIb30BAaHUSI METOIOB M MHCTPYMEHTAPHS JTAaHHOW PEAMETHOM 00J1acTH;

- OCO3HAHHUE PAMOK M3y4aeMOU MPEIMETHOM 001aCTH, OTPAaHUYEHHOCTH METOI0B U
WHCTPYMEHTOB, TUITUYHBIX CBSI3€HM C HEKOTOPHIMHU APYTUMH 00JIACTIMH 3HAHUA.
BbinyckHHUK Ha yrj1y0JiIeHHOM YPOBHE HAYUYMTCS:

- PacKphIBaTh HA MPUMEPAX POJIb XUMHUU B (DOPMHUPOBAHUH COBPEMEHHON HayUYHOU
KapTUHBI MUPA U B TIPAKTUYECKOHN JEITEIbHOCTH YeJIOBEKA, B3AUMOCBSI3b MEKTY
XUMHUEH U JIPYTUMHU €CTECTBEHHBIMU HayKaMU;

- WUUTFOCTPUPOBATh Ha MPUMEPax CTAHOBJICHUE W IBOIIOINIO OPTaHUYECKOU XUMUHU
KaK HayKH Ha pa3IN4YHbIX UCTOPUUYECKUX ATAlaX €€ Pa3BUTHS;



- YCTaHABJIMBATh IPUYNHHO-CJIEACTBEHHBIE CBSA3U MEXAY CTPOCHUEM aTOMOB
XUMHUYECKUX 2JIEMEHTOB U NIEPUOIUYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C MOJO0KECHUEM XUMHUUECKUX
3JIEMEHTOB B IEPUOAUYECKON CUCTEME;

- AaHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOWCTBA BEILECTB, IPUMEHSIS MTOJI0KCHUS
OCHOBHBIX XUMHUYECKUX TEOPHUI: XUMUYECKOTO CTPOCHHSI OPraHUYECKHUX
coenuHeHuid A.M. BytiepoBa, cTpoeHuUsI aTOMa, XUMHAYECKOU CBS3H,
3JIEKTPOIUTUYECKON TUCCOLUALIUY KUCIOT U OCHOBAHUN; yCTAaHABJIMBATH
IIPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKY CBOMCTBAMHU BELIECTBA U €TI0 COCTABOM U
CTPOCHUEM;

- IPUMEHSTH NIpaBUjia CUCTEMAaTUYECKOW MEXIyHApPOAHON HOMEHKIIATYPhI KaK
CpEelICTBA pa3IMYeHUs U UICHTU(PUKALUU BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

- COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI HEOPTaHUYECKUX U
OpraHMYeCKUX BEIEeCTB KaK HOCUTENIEeH MH(pOpMallUK O CTPOSHUH BEIIECTBA, €T0
CBOMCTBAX U MPUHAJIEKHOCTH K OIIPEIEICHHOMY KJIaCCy COCIUHEHU;

- 00BSICHATH MPUPOLY U CLIOCOOBI 00pa30BaHUS XUMHUECKOW CBSI3U: KOBAJIEHTHOM
(MONSIpHOM, HEMOJISIPHOM ), HOHHOW, METAJITUYECKOM, BOJOPOTHOM - C IETBIO
ONPEAEIICHNS] XMMUUECKON aKTUBHOCTHU BELIECTB;

- XapaKTepu3oBaTh (U3NUYECKUE CBOMCTBA HEOPTraHUUECKUX U OPTaHUYECKHUX
BEIIECTB M YCTAHABIIUBATH 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT TUIIA
KPUCTAJUIMYECKOU PEIIETKHU;

- XapaKTepru30BaTh 3aKOHOMEPHOCTU B U3MEHEHUU XUMHUUYECKUX CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COEAUHEHUH, BBICIIMX OKCUJIOB U TUAPOKCHUIOB;

- IPUBOJAUTH MPUMEPHI XUMUUECKUX PEAKIIUH, PACKPBIBAIOIINX XAPAKTEPHBIE
XUMHUYECKHE CBOWCTBA HEOPTaHUYECKUX U OPTAHUYECKUX BEILIECTB U3YUEHHBIX
KJIACCOB C IIJIbIO UX UACHTU(UKAIIMN U O0BICHEHUS 00JIaCTU IPUMEHEHUS;

- OIIPENIEIISITh MEXAHU3M PEAKIMHU B 3aBUCUMOCTHU OT YCJIOBUM IIPOBEACHUS PEAKLIUU
Y IIPOTHO3UPOBATh BO3MOXKHOCTh IIPOTEKAHUSI XMMUUYECKUX PEAaKLU HA OCHOBE
TUIIA XUMUYECKOM CBSI3U U aKTUBHOCTHU PEarcHTOB;

- YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHON CITOCOOHOCTH OPTaHMYECKHUX
COCMHEHUH OT XapaKTepa B3aMMHOTO BIMSHHS aTOMOB B MOJIEKYJIaX C LIEJIBIO
IIPOTHO3UPOBAHUS POJYKTOB PEAKIINH;

- YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMU U CMEILCHUS
XUMHUYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (PAKTOPOB C LIEIBIO OTPEICICHUS
ONTUMAJBHBIX YCIOBUN IPOTEKAHUSA XUMMUUYECKUX MPOLIECCOB;

- YCTaHABJIMBATh F'€HETUYECKYIO CBI3b MEXAY KJIacCaMU HEOPTaHUYECKUX U
OpPraHUYEeCKUX BEUIECTB JIs1 000CHOBAHUS NPUHIUIHAIBHON BO3MOKHOCTH
IIOJIyYEHUSI HEOPTaHUYECKUX U OPTAHUYECKUX COCIUHEHNN 3aJaHHOIO COCTaBa U
CTpPOCHU,

- OI0UPATh PEareHThl, YCIOBUS U ONPEACNATh IPOAYKTHI peaKlui, TO3BOJSIOLINX
peanu3oBaTh JIa0OPATOPHBIE U IPOMBIIIEHHBIE CIIOCOOBI IOTYYEHUS BaXKHEUIIINX
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB;

- OIIPEAENATh XapaKTep CPEAbI B pE3yJIbTaTe THAPOJIN3a HEOPTaHUYECKUX U
OpPraHWYECKUX BEIIECTB U MPUBOINUTH IPUMEPBI TUAPOJIN3a BEIIECTB B
MOBCEAHEBHOM )KM3HU YEJIOBEKA, OMOJIOTMYECKMX OOMEHHBIX MPOLECCax U
IIPOMBIIIJIEHHOCTH;

- IPUBOJUTH PUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN B IPUPOE,
ITPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEAEATEIBHOCTA OPraHU3MOB;



- 000CHOBBIBATH MPAKTUYECKOE UCIIOIB30BAaHNE HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB M UX PEaKIUi B MPOMBIIIUICHHOCTH U OBITY;

- BBIMOJHATh XUMHUYECKUM SKCIIEPUMEHT MO PACIIO3HABAHUIO U TTOTYUYECHUIO
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM Kilaccam
COCIMHEHUM, B COOTBETCTBUU C MIPaBUIIaMU U TIpreMaMu 0e30macHOi paboThI C
XUMUYECKUMU BEIIECTBAMU U JTA00PATOPHBIM 000PY10BAHUEM;

- MPOBOJAUTH PacyeThl HA OCHOBE XUMHUYECKUX (DOPMYI U YPAaBHEHUHN pPeaKIIMil:
HAXOXJICHHE MOJICKYJISIPHOU (DOPMYIIbI OPraHUYECKOro BEIIECTBA MO €r0 MIIOTHOCTH
¥ MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, WU 10 MPOAYKTaM
CrOpaHuUsl; pacuyeThbl MaCCOBOM JTOJIM (MAacChl) XMMUYECKOTO COEJIMHEHUS B CMECH;
pacueTbl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JJaHO B M30BITKE (MMEET MPUMECH ); pacueThl MACCOBOM MU 00bEMHOM
JIOJIA BBIXOJA MIPOJYKTa PEaKIuU OT TEOPETUUECKU BO3ZMOXKHOTO; PACUEThl
TEIJIOBOTO A PeKTa peakiuu; pacuyeTbl 00beMHBIX OTHOILICHHUH T'a30B MPU
XUMUYECKUX PEaKIUAX; pacyeThl Macchl (00bEeMa, KOJIMUECTBA BEIIECTBA) MPOIYKTa
peaKIuu, €CIu OJIHO M3 BEIIECTB JIaHO B BUJE PACTBOPA C OINpPEEICHHON MacCOBOM
JI0JIEW pacTBOPEHHOT'O BEIIECTBA;

- UCTIOJIb30BaTh METO bl HAYYHOT'O MO3HAHMS: aHAIU3, CHHTE3, MOJICITUPOBAHUE
XUMUYECKHUX MPOIIECCOB U SIBJICHUH - TIPU PEIICHUN Y4eOHO-UCCIIeI0BATEIbCKUX
3a/1a4 10 W3YYEHUIO CBOMCTB, CIIOCOOOB MOIYUYSHHUS U pacTiO3HABAHUS
OpraHUYECKHUX BEIICCTB;

- BJIAJICTh MpaBUIaMU 0€30MacHOr0 oOpalieHus ¢ €AKUMH, TOPIOYUMU U
TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMHU OBITOBON XUMUHU;

- OCYIIECTBJISTh MOUCK XUMUYECKOU MH(POPMAITUH 110 HA3BaAHUSM,
uaeHTu(GuKaTopaM, CTPYKTypPHBIM (OpMYyJiaM BEIIECTB;

- KPUTHUYECKU OIEHUBATh U UHTEPIIPETUPOBATh XUMHUUECKYIO HHPOpMAITHTO,
COJIEPIKAIIYIOCS] B COOOIIEHMSIX CPEJICTB MacCOBOM MH(MOpMaIINH, pecypcax
HNHTepHeTa, HAy4YHO-TOMYJISIPHBIX CTAaThAX C TOUKHU 3pEHUS €CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B IEJISIX BBISIBJICHHUS OITMOOYHBIX CYKJICHUH U (hOPMUPOBAHUS
cOOCTBEHHOM MO3UIIHNY;

- YCTaHABJIMBATh B3aUMOCBSI3H MEXy (pakTaMu U TEOPHEH, IPUIUHON U
CJICICTBUEM IPU aHAJIU3E MPOOJEMHBIX CUTyaIluii 1 000CHOBAaHUHU TTPUHUMACMBIX
pEILIEHU Ha OCHOBE XMMHYECKUX 3HAHUMU;

- IPEACTABISATH MYTH PEIICHUS TI00aTbHBIX TPOOJIEM, CTOAIIUX TIEPeT
YeJI0BEUYECTBOM, U NMEPCIEKTUBHBIX HATPABICHUN Pa3BUTUS XUMUYECKUX
TE€XHOJIOTHH, B TOM YHCJIE TEXHOJOTUI COBPEMEHHBIX MAaTEPHUAIIOB C PA3JIUYHON
(GYHKITMOHAIBHOCTHIO, BO30OHOBJISIEMBIX HCTOYHUKOB CHIPBS, IEPEPAOOTKU U
YTHJIN3ALUU TPOMBIIUIEHHBIX U OBITOBBIX OTXO/IOB.

BhinycKkHUK Ha yriiy0JIeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHUThCH:

- (hopmynupoBaTh 1ENIh UCCIEOBAHMS, BBIIBUTATH U TPOBEPITH IKCIIEPUMEHTAIBHO
TUIIOTE3bl O XUMHYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE X COCTaBa M CTPOCHHUSI, UX
CIIOCOOHOCTH BCTYIIATh B XUMUYECKHE PEAKIIUU, O XapaKTEPe U MPOIYKTaxX
Pa3JIMYHBIX XUMHUYECKUX PEaKIIHi;

- CAMOCTOSATENIbHO IJIAHUPOBATH U IPOBOJUTh XUMHUECKUE SKCIIEPUMEHTHI C
co0JI0IeHUuEM TMpaBuIl 0€30MacHOM padOThI C BELIECTBAMU U J1a0OPATOPHBIM
000pyI0BaHUEM;

- UHTEPIIPETUPOBATH IAHHBIE O COCTABE U CTPOCHUHU BEIIECTB, MMOTYyUYCHHBIE C
MIOMOIIBIO COBPEMEHHBIX (PUZNKO-XUMUYECKUX METOJIOB;



- OMKUCHIBATh COCTOSIHHUE JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHWUYECKUX MPE/ICTABICHUN O CTPOCHUH aToMa JJisl OOBICHEHUS PE3yIHTaTOB
CIIEKTPaJIbHOrO aHAJIN3a BEIIECTB;

- XapaKTepU30BaTh POJIb A30TOCOAEPKAIINUX FETEPOUUKINIECCKUX COCTUHEHUN U
HYKJIEMHOBBIX KHCIIOT KaK BaXKHEUIINX OMOJIOTMUECKU aKTUBHBIX BEIIECTB;

- IPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKInii, JIe)KAIIUX B OCHOBE IPUPOAHBIX U MTPOU3BOJACTBEHHBIX MIPOIECCOB.
MecTto yueOHOro npeamera « XMMHUsD» B Y4eOHOM ILIaHe.

B cootBetrcTBUU ¢ OCHOBHOI 00pa3oBaTEILHON IPOrpaMMOM CpeHEr0 OOIIEro
oOpazoBanusg MBOY «Psi6H0-Cnoboackas rumuasust Nely mnpeameT « XuMusi»
uzyuaercs ¢ 10 mo 11 kiacc. Yueonsiit mian MBOY «Ppi0H0-Crioboackas
rumHazust Nely npemycmatpuBaeT o0s3aTeIbHOE U3YUYEHUE XUMUH Ha dTare
cpeaHero oomiero oopasoBanus B oobeme 345 vacos. B Tom uncie: B 10 kiacce —
175 gacos, B 11 kimacce — 170 gaco. Ob111€€ KOJIMUECTBO YPOKOB B Heelto ¢ 10-ro
no 11-it knace cocraBisgeT 10 yacoB (10 kmace -5, 11 kacc -5 4acoB B HEJIEIIO).
COJEPKXAHUE KYPCA

OCHOBBI OPraHUYeCcKO XUMHH

[TosiBeHue u pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipeamer
OpraHUYecKor XUMHUHU. MecTo U 3HaUCHHE OPraHuYECKON XUMUH B CUCTEME
€CTECTBEHHBIX HayK. B3aMOCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

XUMHUUYECKOE CTPOCHUE KaK MOPSI0K COCAMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJleHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUN XUMUUYECKOTO CTPOCHUS
opranndeckux coeauHeHnit A.M. byTiepoBa. YTiiepoaHbIl CKEIET OpraHuueCcKon
MoJsieKynbl. KpaTHOCTh XUMHUECKOH CBSI3U. 3aBUCUMOCThH CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTpOeHUS MosieKy. M3omepus u uzomepsl. [lonarue o
dbyHkimoHanbHON rpynme. [IpuHiunel kiaccuukanum opraHu4ecKuX COeTMHEHUH.
MexayHapoHas HOMEHKIIATypa U MIPUHITUITEI 00pa30BaHus Ha3BaHUH
OPraHUYECKUX COCITMHECHUU.

Kiaccuduxanys u 0coOEHHOCTH OpraHUYeCKUX peakiuid. PeakiinoHHbIe IEHTPHI.
IlepBoHauanbHbBIE MOHATHS O TUIIAX U MEXAHU3MAaX OPTaHMYECKUX PEAKIIH.
['oMomuTHYECKHI ¥ TETEPOIMTUUECKUI Pa3pblB KOBAJEHTHOM XUMHUYECKOM CBS3H.
CBoOoHOpaIMKATBLHBIA U HOHHBI MeXaHU3MbI peakiuu. [loHsTue o Hykineoduie u
aneKkTpoduIe.

AJKaHbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/Ibl METaHA. Sp°-
rudpuau3anus opouraneit atToMoB yrieposa. ['omonaorudeckuit psia u oommas
dopmyna ankanoB. CuctemMaTieckasi HOMEHKIIATypa aJIKaHOB U PaJNKaJIOB.
Nzomepus yriaepoanoro ckeneta. @U3ndyecKue CBOMCTBA alkaHOB. 3aKOHOMEPHOCTH
U3MEHEHUS (PU3UIECKUX CBOMCTB. XMMHUYECKUE CBOMCTBA AJIKAHOB:
rajioreHupoBaHue, TETUAPUPOBAHUE, TEPMUUYECKOE PA3IIOKEHUE, KPEKUHT KaK
CIIOCOOBI TMTOTYYEHUST BAKHEHTITUX COSIMHEHUN B OpraHUYecKoM cuHTe3e. [ openue
aJIKaHOB KaK OJIMH W3 OCHOBHBIX UCTOYHUKOB TEIUIa B IPOMBILIJIEHHOCTH U OBITY.
N3omepu3zanmst Kak crmoco0 morydeHus: BLICOKOCOPTHOTO OeH3MHa. MexaHu3m
peakiuu cBoOoAHOpaauKaibHOro 3amenieHus. [lonyuenne ankanoB. Peakuus
Bropua. HaxoxzaeHnue B mpupoAe U NPUMEHECHUE aJKaHOB.

Huknoankansl. CTpoeHUE MOJIEKYI HUKII0anKkaHoB. O0mas gpopmyna
nuKioankaHoB. HomeHknarypa nukinoankaHoB. Mi3oMepus IUKII0AIKaHOB:
YIIEPOIHOrO CKEJeTa, MEKKIIACCOBasi, MPOCTPAHCTBEHHAS (LIUC-TPAHC-U30MEPHSI).
Cnenudurka CBOMCTB IIUKIOATKAHOB C MaJIbIM pa3MepoM IuKIIa. Peakiuu
MPUCOEINHEHUS U PAJUKATBHOTO 3aMEIICHHUS.



AJKeHBI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI THIIEHA. Sp-
rudpuausanus opouraneii atomoB yriaepona. O - u T-cBs3u. ['oMonmorudeckuit psn
u obmias hopmyna ankeHoB. HomeHknatypa ankeHoB. M3oMepus alkeHOB:
yIIEPOIHOTO CKEJIeTa, MOJIO0KEHUS KPAaTHOU CBSI3H, MPOCTPAaHCTBEHHAs (I[UC-TpaHC-
n3omMmepusi), Mexkaaccopas. duznueckue cBoMCTBa ankeHOB. Peakiinu
AEKTPOPUIBHOTO MPUCOCTUHEHUS KaK CIIOCO0 MOJIy4eHUs: (PYHKIIMOHATBHBIX
MPOU3BOAHBIX YriIeBoa0poAoB. [IpaBuno MapkoBHHKOBA, €r0 3JIEKTPOHHOE
obocHoBaHue. Peakiuu okucieHus U noauMmepusanuu. [lomusTusieH kak
KPYIMHOTOHHAXHBIN MPOIYKT XUMUUECKOTO MPOU3BOICTBA. [IpOMBITIIIIECHHBIE U
nabopaTopHbie cocoObl mosydeHus ankeHoB. [IpaBumno 3aitiieBa. [I[pumenenue
AJIKCHOB.

Ankanuensl. Knaccudukanus ajkagueHOB 110 B3aUMHOMY PACIOJIOKEHUIO
KpaTHBIX CBsi3el B MoJiekyJie. OCOOEHHOCTH AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHMS COMPSHKEHHBIX alikaaueHoB. O061as GpopMyra aikaaueHOB.
Homenkiatypa u nuzomepus ankagueHoB. OU3NYECKUEe CBOMCTBA aJIKaJueHOB.
XUMHUYECKHUE CBOMCTBA aJKaIMCHOB: PEaKIIMU IPUCOCANHEHUS (THAPUPOBAHHE,
rajoreHupoBaHue), roperus u nonumepusamnuu. Bxiiag C.B. JleGeneBa B monydeHue
CHHTETHYECKOro Kayuyka. Bynkanuzamus kaydyka. Pesuna. MHoroo6pasue BUI0B
CUHTETUUYECKUX KaydyKOB, UX CBOMCTBA U IpuMeHeHue. [lomydueHue ainkaaueHoB.

AJIKUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI alleTUIICHA.
Sp-rubpuau3aius opouTaneit aToMoB yriaepoja. ['omoorudeckuii ps u oo1as
dbopmyna ankuHOB. HomeHkiarypa. 3oMepusi: yriaepoIHOTo CKeJeTa, MOoJI0KEeHUs
KpaTHOM CBsI3U, MexXKIaccoBasd. Ou3nueckue CBONCTBA AIKHHOB. XUMHUYECKHE
CBOICTBA AJIKMHOB: PEAKIIMU MPUCOEIUHEHUS KaK CIIOCO0 MOIyYeHHs TTOJIMMEPOB U
IPYTUX MOJIE3HBIX MPOAYKTOB. Peakuuu 3amenenus. I'opeHue aneTuineHa Kak
MCTOYHHUK BBICOKOTEMIIEPATYPHOIO INIAMEHU ISl CBAPKU U PE3KU METAJIIOB.
[Tony4yenue areTusieHa MUPOJIM30M METaHa U KapOUIHBIM MeTooM. [IpuMeHeHue
aleTUJICHa.

Apensl. Uctopus oTkpsiTus 0en3ona. CoBpeMeHHbIE MPEACTABICHUS 00
AJIIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpOCHUU OeH3zona. MzoMepus 1 HOMEHKIaTypa
romoJioros 6en3zona. O6mas hopmyia apeHoB. Pu3nvecKue cBOMCTBa OEH307Ia.
XYMHUYECKHE CBOMCTBA OCH30J1a: PEaKIIuu AIEKTPOOUIBHOTO 3aMEIICHUS
(HUTpOBaHUE, TATIOTEHUPOBAHUE) KaK CIIOCOO MOTYYSHUSI XUMHUYECKIX CPEACTB
3allUThl PACTEHU; MPUCOEIUHEHUS (TUAPUPOBAHKE, raIOTEHUPOBAHUE) KaK
JI0Ka3aTeIhCTBO HEMPEEIbHOTO Xapakrepa Oen3ona. Peakius ropenus. [lomydenue
6en3ona. OcoOEHHOCTH XUMUYECKUX CBOMCTB TOMyoia. B3anMHoe BIusiHUE aTOMOB
B MoJieKyJie Toiryosa. Opuenrannonubie 3QdekTol 3amecturencii. [[pumenenne
rOMOJIOTOB O€H3071a.

Cmuptel. Kitaccudukanus, HoMeHKIaTypa CiupToB. [ OMOTOrH4YecKuii psia u
obmras (hopmymna npeneabHbIX 0OTHOATOMHBIX CTUPTOB. M3oMepus. Ousnueckue
CBOMCTBA MpeIeNIbHBIX OJTHOATOMHBIX CIUPTOB. BoopoiHast CBSA3b MEKIY
MOJIEKYJIaMU U €€ BIUSHUE Ha (U3HUECKHE CBOMCTBA CIIUPTOB. XUMUYECKUE
CBOICTBA: B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHHS HATHYHUS
TUAPOKCOTPYMIIBI, C TaJIOT€HOBOIOPOJIAMH KaK CIIOCOO MOTYUYEHHUS pACTBOPUTEIICH,
BHYTPHU- U MEXKMOJICKYJISIpHAs JeruapaTanus. Peakuusi ropeHus: CupThl KaK
ToruinBo. [loyyenue sTaHoa: peakiusi OpOKEHHUS TIIOKO3bl, TUApaTalus STUJICHA.
[Iprumenenune Metanona u 3TaHona. OU3NOTOTrMYECKOE NIEMCTBUE METAHOIA U
ATaHOJIa HA OPTaHU3M YeJIOBEKAa. DTUIICHIJIMKOJb U MIUIEPUH KaK MPEACTaBUTENN
NpeeabHbIX MHOTOATOMHBIX cIUpTOB. KauecTBeHHas! peakiivsi Ha MHOTOATOMHbBIE



CIIUPTHI U €€ MPUMEHEHUE JIJI1 PACIIO3HABAHUS IIMLIEPUHA B COCTABE
KOCMETHYECKHX cpeAcTB. [[pakTrueckoe NpUMEHEHUE STUIICHIIIMKOIS U TIIULEpUHA.
®enon. CTpoeHre MoseKyJibl peHosia. B3aumMHoe BIMsIHUE aTOMOB B MOJIEKYJIE

dbenona. duznueckue cBorcTBa (heHoaa. XUMHUUECKUE CBOMCTBA (PEaKIUU C
HaTpHEM, TUAPOKCUIOM HaTpusi, Opomom). [lonyuenue penona. Ilpumenenue
denomna.

Anpaeruasl u ketoHbl. Kimaccudukanus anpieruaoB 1 KeToHOB. CTpoeHue
MPEAECTbHBIX albJIETUJIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOHUIIBHOU rpynmnbl. 'oMonoruueckuil psa, oomas Gpopmyna, HOMEHKIATypa U
U30MEPUS MPEACIbHBIX ANbACTUA0B. PDU3NUECKHUE CBOMCTBA MPEIEIbHBIX
aJIbJEruI0B. XMMHYECKHE CBOMCTBA MPEACIbHBIX AIbAETUI0B: THIPUPOBAHNUE;
KaueCTBEHHBIE PEaKIMKM Ha KapOOHWIBHYIO IpyIiny (peakius "cepeOpsHOro
3epkana', B3aumoiericteue ¢ ruapokcugom meau (I1)) u ux npumenenue nis
OoOHapyXeHUS MPEJICTbHBIX AIbJACTHIOB B TPOMBIIIJIEHHBIX CTOYHBIX BOJIAX.
[Tony4yenue npeaenbHbIX albJErUI0B: OKUCICHUE CIIUPTOB, TUAPATALIUS alleTUIICHA
(peakmus Kydeposa). TokcuuHoCTh anbaeruoB. [Ipumenenue popmanpaeruia u
anetaibaeruaa. AlETOH Kak MpeIcTaBUTENb KETOHOB. CTPOEHUE MOJIEKYIIbI
anetona. OcoOEHHOCTH peaKklluy OKUCIEHUs alleToHa. [I[puMeneHue aneroHa.

Kap6onosrbie kuciotel. Knaccudukanus u HomMmeHKIIaTypa KapOOHOBBIX KUCIIOT.
Crtpoenue npeaeabHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE KapOOKCUIIBHOU Trpymmbl. ["'oMoIorudeckuii ps u
obmast hopmysa mpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. Ddu3nuecKkue
CBOICTBA MpeIeTbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XUMUYECKHUE CBOMCTBA
IpeleTbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT (peaKkIuu ¢ MeTalllaMH,
OCHOBHBIMHU OKCHJIaMH, OCHOBaHUSIMH M COJISIMH) KaK MOJTBEPKICHHUE CXOACTBA C
HEOpraHMYEeCKUMU KUCIoTaMu. Peakiius sTepudukaiiu u ee 00paTuMocCTh.
Brnusinue 3amecTuTeneii B yriieBoJOPOJAHOM paguKalie Ha CUITYy KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH XMMUYECKUX CBOMCTB MYpPaBbHMHOM KUCIIOTHI. [lomydenue
IpeIeTbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKHUCIICHUE AJIKAHOB, AJIKCHOB,
NEPBUYHBIX CIIUPTOB, abJIETUAOB. BakHeiime npeactaBuTen KapOOHOBBIX
KHCTIOT: MypaBbUHasl, YKCycHasi U OeH30iiHas1. Briciine npenenbHbIe U
HenpenenbHble KapOOHOBBIE KUCIOTHI. OnTHYeCKass n30Mepusi. ACUMMETPUYECKUIN
atoMm yraepoja. [Ipumenenne kapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upsl 1 xupbl. CTpOCHUE U HOMEHKIIATYpa CIO0KHBIX 3(DUPOB.
MexknaccoBasi u30MepHs ¢ KapOOHOBBIMH KuciaoTamMu. CTIOCOOBI MOTYyYSHUS
CIOXHBIX 3¢upoB. OOpaTUMOCTh peakiuu dTepudukanuu. [IpuMeHeHne CIOKHBIX
7(UpPOB B MUIIEBON U NMaphIOMEPHON MPOMBIIIIEHHOCTH. JKUPBI KaK CII0KHbBIE
3(UpPHI TIUIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTenbHBIC U )KUBOTHBIC
XKUPBI, X cocTaB. PU3NYECKUE CBOWCTBA )KUPOB. XUMUYECKUE CBOMCTBA KUPOB:
TUAPUPOBAHKE, OKUCIEHUE. [ UAPOIN3 I OMBUIEHUE KUPOB KaK CIIOCO0
IPOMBIIIIEHHOTO TIOYYECHHSI COJIEH BRICIINX KapOOHOBBIX KUCIOT. [IpumenenHue
AKUPOB. Mbllla KaKk COJM BBICHIUX KapOOHOBBIX KUCIOT. MoOroIIMe CBONCTBA MbLIA.

Yraesoabl. Knaccudukanus yriaeBoioB. @u3ndeckue CBOMCTBA M HAXO0XKICHUE
VIJIEBOJIOB B pUpoje. [JIF0K03a KaK aJibAETruI0COUPT. XUMUYECKHE CBOMCTBA
[IFOKO3bI: AlIMJIMPOBAHUE, ATKUIMPOBAHUE, CIIUPTOBOE U MOJIOYHOKHUCIIOE
OpoxeHue. DKCIepUMEHTAIbHBIE 10KA3aTeJIbCTBA HATMYUS aJbJICTUAHON U
CIIUPTOBBIX rpynm B riitoko3e. [lonydyenue ritoko3sl. pykTo3a kak uzomep
roko3bl. Pubo3a u aezokcuprbdosa. BaxkHeilre aucaxapuibl (caxaposa, JIakTo3a,
MaJlbT03a), UX CTPOCHUE U (hU3ndYecKre cBOMCTBA. [ aponu3 caxaposbl, JaKTO3bI,



ManbTo3bl. Kpaxman u nesnitono3a Kak OM0oJI0ruuecKue MoJIMMepbl. XUMUYECKHUE
CBOMCTBa Kpaxmaja (TUIpoJin3, KaueCTBEHHAs! peakiiys ¢ HOJA0M Ha Kpaxmall U €€
MIPUMEHEHUE JJIsI OOHAPYKEHUS KpaxMalia B IPOyKTaxX MUTaHus ). XUMUYECKUE
CBOMCTBA IEJUTIOJIO3BI: TUIPOJIN3, 00pa3oBaHue CIOKHBIX 3(upoB. [I[pumeHenue u
Ouosioruueckas pojib yrieBojaoB. OKUCIeHUE yTieBOJ0B - UCTOYHUK YHEPTUU
KUBBIX OpraHu3MoB. [IoHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE
alleTaTHOT'O BOJIOKHA.

Nnentudukanms opraHnueckux coeuHeHui. ['eneTnyeckas cBI3b MEXY
KJIACCaMH OPTaHUYE€CKUX COCIUHEHHUI.

Awmunsbl. [lepBuunbie, BTOpUYHBIE, TpeTUUHbIE aMUHBL. Kiiaccudukanus aMuHOB
IO TUITY YIJIEBOAOPOIHOTO pajuKaia U YUCITy aMUHOTPYIII B MOJIEKYJIE.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MPEAETbHBIX aMUHOB. DU3NUECKUE
CBOMCTBAa aMUHOB. AMHUHBI KaK OPraHUYECKHNE OCHOBAHUSI: PEAKIIMU C BOJOM,
kucioramu. Peakius ropeHusi. AHWINH KaK MPEACTABUTEb apOMATUUYECKUX
amuHoB. CTpoenue anuinnHa. [IpuuuHbl ociabieHrss OCHOBHBIX CBOMCTB aHWJIMHA B
CpPaBHEHUHU C aMUHAMU MPEEIBHOTO psAia. XUMHYECKHE CBOMCTBA AaHWJIMHA:
B3aMMO/JICHCTBHE C KHCIOTaMu, OpOMHOM BOJI0H, okuciieHue. [lonyyenrne aMuHOB
ATKWIMPOBAHUEM aMMHAKa U BOCCTAHOBJICHUEM HUTPOIPOU3BOIHBIX
yraeBo1opo1oB. Peakiius 3ununa. [IpumeHenre aMuHOB B (papMalieBTHIECKON
MPOMBIIIEHHOCTH. AHUJIMH KaK ChIPbE JIJIs MPOU3BOICTBA AaHUJIMHOBBIX
kpacutesneid. CHHTE3bl Ha OCHOBE aHWJIMHA.

AmMuHOKUCHOTHI U 6enku. CoctaB 1 HOMeHKIaTypa. CTpoeHre aMUHOKHUCIIOT.
['omonoruueckuii psia npeaeabHbIX aMUHOKUCIIOT. M30Mepus npenesbHbIX
aMUHOKHUCIIOT. DU3NYECKHE CBOMCTBA MPEIEIbHBIX aMUHOKUCIOT. AMHUHOKHCIIOTBI
Kak amoTepHble oprannueckue coenuuenus. Cuntes nentuaos. [lentuanas cBs3b.
buonorudeckoe 3naucHne & -amuHokucaor. O61aCTH MPUMEHEHUST aMHUHOKHUCIIOT.
benku kak npupoausie Ouononumepsl. Cocta u cTpoenue 6enkoB. OCHOBHbBIE
aMHUHOKHCJIOTHI, 00pa3yrorue 0eaKku. XUMUISCKUE CBOMCTBA OCITKOB: THIPOJIH3,
JIeHaTypalusi, KaueCTBEHHbIE (IIBETHBIC) peakiuu Ha Oenku. [IpeBpamienust 6enkoB
UK B opranu3me. buonornueckue GpyHkuuu 0eakoB. JloCTHKEHUS B U3YUYEHUU
CTPOCHHMS U CHHTE3a OCIJIKOB.

A3oTconep:kalie reTepouruKInYeckue coeuHeHus. [luppon u nupuaus:
3JIEKTPOHHOE CTPOECHUE, APOMATHUECKUIN XapPaAKTED, Pa3JINUNE B IIPOSBICHUN
OCHOBHBIX CBOMCTB. HyKJIeMHOBBIE KUCTIOTHI: COCTaB U cTpoeHue. CTpoeHue
HykiaeoTua0B. CocraB HykinenHOBbIX KucioT (JJHK, PHK). Ponb Hyki1enHOBBIX
KHUCJIOT B KU3HEIEITEIbHOCTH OPTraHU3MOB.

BricokoMonekymnsipable coeAnHeHNsa. OCHOBHBIE MOHSTHUSI BBICOKOMOJIEKYIISPHBIX
COEMHEHUI: MOHOMEDP, MTOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHB MOJUMEPU3ALINAH.
Knaccuduxkarus momumepoB. OCHOBHBIE CTIOCOOBI TTOTYICHHSI
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: PEAKIIMU MTOJIUMEPU3ALUN U
nonukoHAeHcauuu. CTpOeHUE U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB
MIOJIMMEPOB OT CTPOCHUS MOJIEKYJI. TepMONIacTUYHbIE U TEPMOPEAKTUBHBIE
nonuMepsl. [IpoBoadimume oprannyeckue noauMepsl. KoMnosutHele MaTepuarsl.
[lepcrieKTUBBI UCMIOIB30BaHUS KOMIIO3UTHBIX MaTepuaioB. Kiaccudukanus
BOJIOKOH. CHHTeTHYeCcKHE BOJIOKHA. [lonuagupHbie 1 molvaMuaHbIe BOJIOKHA, UX
CTpOCHME, CBOMCTBA. [[pakTHUEeCKOE NCHOIb30BaHNE BOJTOKOH. CHHTETUYECKHUE
IJICHKH: U30JISILUSL 11 IPOBOJIOB, MEMOpPAHBI /1JIs ONIPECHEHUS BOJbI, 3alIIUTHBIC
IIJICHKH 1711 aBTOMOOWJICH, MIACThIPH, XUpypruueckue noBsa3ku. Hoswie
TE€XHOJIOTHU JaJTbHENIIEr0 COBEPIICHCTBOBAHUS OJMMEPHBIX MAaTEPHUAIIOB.



Teoperuyeckne 0OCHOBbI XUMHH

Crpoenue BemectBa. CoBpeMeHHass MOJIENb CTPOEHUS atoMa. Jyanusm
anekTpoHa. KBaHTOBbIE unicna. PacnpeaeneHne 3JIeKTPOHOB 1O SHEPTreTUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHIUIIOM HAUMEHBIIIEH YHEPTUH, TPABUIOM XYH/IA U
npuHiunoM [laynu. OcoOeHHOCTH CTPOCHUSI SHEPreTUYECKUX YPOBHEN aTOMOB d-
AJIEMEHTOB. DJIEKTpOHHAs KOHPurypamus atoma. Knaccudpukaius XUuMUYECKUX
3JIEMEHTOB (S-, P-, d-3meMenThI). OCHOBHOE M BO30YKICHHBIC COCTOSTHHSI aTOMOB.
BanentHsle 5ekTpoHsl. Ilepuoanueckas cucremMa XMuMHYECKUX di1eMeHTOB J[. 1.
Menneneesa. @usnueckuu cmoici [lepuognueckoro 3akona JI.1. Menneneena.
[IprumHBI 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COCAUHEHUM T10
nepruojaM M rpymnmnam. MUpOBO33peHUYECKOE U HayyHOe 3HaueHue [lepuoauueckoro
3akoHa J[.1. Menneneesa. [Iporuossl JI.1. MeHnneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

DIIEKTPOHHAS IPUPOIA XUMUUYECKOHN CBSI3U. DIIEKTPOOTPUIIATEIBHOCTb.
KoBaneHnTHas cBsi3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN U
JIOHOpHO-aKienTopHbiit). MoHHas cBsa3b. MeTayuueckas cBsizb. BogopogHas cBsi3b.
MexXMONeKyIIpHbIE B3aUMOJICUCTBUS.

Kpucrannuueckue u amopdHbie BenecTa. TUITHI KPUCTATITMYECKUX PEIIETOK
(aToMHas1, MOJICKYJISIpHAS,, MOHHAS, METAJTTUYECKAs ). 3aBUCUMOCTD (PU3UUECKUX
CBOMCTB BEIIECTBA OT TUIA KPUCTALNTNYECKON pemieTku. [IpuurHbsl MHOTOOOpa3us
BeliecTB. COBpEMEHHBIE MPEJICTABICHUSI O CTPOCHUU TBEPJIBIX, KUJIKUX U
ra3000pa3HbIX BelecTB. JKuKue KpucTaibl.

XUMHUYECKHEe peakuu. ['OMOreHHbIe U reTeporeHHble peakunuu. CKOpOCTh
peakiuu, ee 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB: MPUPOIBI pEATUPYIOIINX
BEILECTB, KOHIEHTPALlUN PEAarupyONIUX BELIECTB, TEMIEPATYpHI (MpaBuiio BaHT-
Iodda), mnomanu peakiimOHHON MOBEPXHOCTH, HAIUYUS KaTaau3zaTopa. JHeprus
aKTHUBalUUU. AKTUBUPOBAHHBIN KoMIuiekc. KaranuzaTopsl u karanus. Poib
KaTaJIn3aTOPOB B IPUPOJIE U MPOMBIIIJIEHHOM IIPOU3BOJICTBE.

[Tonsitre 06 »HTANBNNUK U SHTpONUU. DHeprus [ mb0ca. 3akon ['ecca u
cieacTBus u3 Hero. TertoBbie 3 PEKThl XUMUUECKUX peakiuid. TepMOXUMUYECKHE
ypaBHeHHs. OOpaTUMOCTh peakiuii. Xumudeckoe paBHoBecue. CMelieHue
XUMHYECKOTO PaBHOBECHS O] ACHCTBUEM PA3TUYHBIX (PAKTOPOB: KOHIICHTPALIUU
pPEareHTOB WM MPOAYKTOB PEAKIIMU, JaBJICHUA, TEMIIEpATypbl. Poib cmenienns
PaBHOBECHS B TEXHOJIOTUUECKUX MPOLIECCAX.

Hucnepcubie cucrembl. Kommonaaeie cuctemMbl. ICTUHHBIE PACTBOPBL.
PactBopenue kak gpuznko-xumudeckuii mporecc. CrocoObl BRIpaKeHUS
KOHIIEHTPALMKU PaCTBOPOB: MacCcoBas J10JIs1 PACTBOPEHHOI'O BELIECTBA, MOJISIPHAS U
MOJISIIIbHAS. KOHIIEHTpauu. TUTp pacTBOpa U TUTPOBAHUE.

Peakuuu B pactBopax 35ektponuToB. KauecTBeHHbIE peakliy Ha HOHBI B
pactBope. KHcimoTHO-OCHOBHBIE B3aUMOICHCTBUS B pacTBOpax. AMGOTEPHOCTb.
Nonnoe npoussenenue Boasl. Bonopoansiit nokazarens (pH) pactBopa. ['maponus
coJieil. 3HaUeHME THAPOIN3a B OMOJOTHYECKUX OOMEHHBIX mporeccax. [[pumenenue
TUAPOJIN3a B IPOMBIIUIEHHOCTH.

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHA B TPUPOJIE, TPOU3BOJACTBEHHBIX
npoueccax u )KU3HEAEATENbHOCTA OpraHn3MOB. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIN MoTeHIaN cpenbl. uarpamma [1yp0s. [loBeneHnue BemniecTs B
cpenax ¢ pa3HbeiM 3HaueHneM pH. MeToibl 3JIEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO
Oananca. ['anmbBaHUYECKUM 2JIEMEHT. XUMHYECKHE UCTOUYHUKHU ToKa. CTaHIapTHBIN
BOJOPOJHBIN IEKTPOA. CTaHIApTHBIN SJIEKTPOJAHBIN MOTEHIIMAI CUCTEMBL. Psij



CTaHJAPTHBIX AIEKTPOAHBIX MOTEeHIIMANIOB. HanpaBieHue oKucIuTenbHO-
BOCCTAHOBUTEIILHBIX PEAKIUN. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB COJICH.
[IpakTrueckoe NPUMEHEHUE FIEKTPOIIN3A IS MOTYUECHHUS IIETOYHBIX,
IETOYHO3EMEIBHBIX METAIUIOB U antoMUHUs. Koppo3ust MeTannoB: BUAbI KOPPO3UH,
CroCcOOBI 3aIUTHl METAJIJIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYECKOH XUMUH

O61as xapakrepuctuka 351eMeHTOB [A - [ A-rpynn. Okcuibl ¥ epoKCUAbI
HATpUs U Kayusi. PacriosHaBaHUe KaTUOHOB HAaTpus U Kaiusi. Cosiv HaTpus, Kaius,
KaJIbLIMSI M MarHusi, UX 3Ha4CHHUE B IPUPOJIC U )KU3HU yeoBeka. JKECTKOCTh BOJIbI U
criocoObl ee ycTpaHeHusi. KoMIuiekcHbIe COeTUHEHUS aTFOMUHUS. AJTIOMOCHIIUKATHI.

Mertamnel IB - VIIB-rpynn (Mmeab, LIUHK, XpoM, Mapratdel). Oco6eHHOCTH
cTtpoenust atomoB. O0mue pusznyeckre u XuMuIeckue cpoictra. [lonyuenue u
npumeHnenre. OKCHIbI U TUAPOKCUIBI STUX METAJIJIOB, 3aBUCUMOCTb UX CBOMCTB OT
CTEIIEHU OKHCJIEHUA JieMeHTa. Baxknelmume conn. OKUCIUTENbHBIE CBOMCTBA COIEH
XpoMa U MapraHiia B BeICIICH CTeneHu okuciaeHus. KoMmmiekcHbie coeluHeHUsI
Xpoma.

O61as xapakrepuctuka 351eMeHToB [V A-rpynmbl. CBONCTBa, OJTyYeHHE U
npuMeHeHue yris. CUHTE3-ra3 Kak OCHOBa COBPEMEHHOMW MPOMBIIIJIEHHOCTH.
AKTUBHUPOBAaHHBINA YToJib Kak ajicopoeHT. HanocTpykTypsl. MUpOBBIE TOCTHXEHUS
B 00J1aCTH CO31aHUsI HAHOMATEPHUAJIOB. DJIIEKTPOHHOE CTPOECHUE MOJIEKYJIbI
yrapsHoro rasa. [lonydenue u npumeHeHue yrapHoro rasa. buonoruueckoe
nercTBre yrapHoro rasza. Kapouasl kanbius, amoMuHus 1 xkeneza. KapooHatsl u
rupokapboHatel. KpyroBopot yriepojia B )KUBOI 1 HEKUBOW MPUPO/IE.
KauectBennas peakius Ha kapOoHaT-uoH. Du3nveckue 1 XUMHUYECKHE CBOMCTBA
kpemHuust. Cunanbl 1 cunuuuael. Oxcua kpemaus (IV). KpemHueBbie KUCTOTH U UX
cosid. CUIIMKAaTHBIE MUHEPAJIBI - OCHOBA 36MHOM KOPBI.

O6mas xapaktepuctuka 31eMenToB VA-rpynmnsl. Hutpunel. KauectBennas
peaKkiusl Ha UOH aMMOHMS. A30THas KUCI0Ta Kak OKuciuTelb. Hutpatsl, ux
dusznuecKkre 1 XuMUYECKHUEe CBOMCTBA, MpuMeHeHne. CBOWCTBA, MOTYYSHUE U
npumeHnenne ¢pochopa. Dochun. Dochopubie u moaUGOCcHOpPHBIE KUCIOTHI.
buonornueckas pois dpocdaros.

O6m1as xapakrepucTuka 35meMeHToB VIA-rpynmsl. OcoObie CBOMCTBA
KOHIICHTPUPOBAHHOU CEpHOM KUCIOTH. KaduecTBeHHBIE peakiuu Ha Cyab(u-,
CynbduT-, U CynbhaT-uOHBI.

O6mas xapakrepuctuka 35eMeHToB VIIA-rpynmel. OcobeHHocTr xumuu Gropa.
["anoreHoBOAOPOABI U HX MOTYyYEHHE. ['aTOr€HOBOJOPOIHBIE KHUCIOTHI U UX COJIU.
KauecTBeHHbIE peakliny Ha rajloreHu1-uoHbl. Kucnopoacoaepxaiire coeIMHEHUs
xsiopa. [IpumeHeHune raJoreHoB U UX BaXKHENIIUX COEAUHECHUN.

bnaropoaueie ra3el. [Ipumenenne 0J1aropoHbIX ra30B.

3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COEIMHEHUM, BBICIINX OKCUIOB U TUJIPOKCHUJIOB.

Nnentudukamnms HEOPraHMIECKNX BEIIECTB M HOHOB.

XUMHUS U )KU3Hb

Hayunsbie MeTo/1bl TO3HAHUS B XUMUU. VICTOUHUKN XUMUYECKOW HHPOPMAIUU.
[Touck nndopmanuu Mo Ha3BaHUSIM, UAECHTU(PUKATOPAM, CTPYKTYPHBIM (POopMysiam.
XUMUYECKUW aHAIU3, CUHTE3, MOJEIMPOBAHNE XUMUYECKUX ITPOLIECCOB U SIBICHUN
KaK METOJIbl HAyYHOI'0 MO3HaHusl. MaTeMaTHuyecKoe MOJIeIMPOBaHUE
MIPOCTPAHCTBEHHOI'O0 CTPOEHHUS MOJIEKYJl OpTraHNYeCcKUX BelecTB. COBpEMEHHbIE
(U3UKO-XUMUYECKUE METO/Ibl YCTAHOBIICHUS COCTaBa U CTPYKTYPHI BEIIECTB.



Xumus u 310poBbe. JIekapcTBa, pepMeHThI, BATAMUHbBI, TOPMOHBI, MUHEPATbHbBIE
BoAbL. [Ipo6iiembl, CBsI3aHHBIE C MPUMEHEHHEM JICKaPCTBEHHBIX MPEINapaToB.
Bpenubie npuBbluky U (aKTOPBI, pa3pylIaOIINe 3J0pOBhe (KypeHHe, ynoTpedaeHue
aJKoroJjsi, HapkoMmaHusi). Paunonansnoe nutanue. [TumnieBsie 1o06aBku. OCHOBBI
OUIEBON XUMUU.

Xumus B MenuinHe. Pa3paboTka ekapcTB. XUMHUECKUE CEHCOPHI.

XuUMHS B TIOBCEHEBHOM KU3HU. MOKOIINE U YUCTALINUE CPENICTBA. PeneeHTsl,
uHCEKTUIUbI. CpecTBa TMYHOM TUTUEeHBI U KocMeTuKH. [IpaBuia 6e3onacHon
paboTHI ¢ €IKUMU, TOPIOUUMH U TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMU OBITOBOM
XUMMHU.

XUMHUS U CEITBCKOE X03MCTBO. MUHEpaIbHbIE U OPraHUYECKUE yI00pEHUSI.
CpencTsa 3alUThl PACTCHUM.

Xumus B mpoMblIuieHHOCTH. OOIIKe MPeICTaBICHUS O TPOMBITTIICHHBIX
crioco0ax MoTyuyeHUs] XMMUYECKUX BEIIEeCTB (Ha MpuMepe MPOU3BOICTBA aMMHAaKa,
cepHoit kucnoThl). [IpomblnuienHas opranndeckas xumusi. CbIpbe IS
OpraHUYeCcKOM MPOMBIIIIEHHOCTH. [Ipo0aeMa 0TX0/10B ¥ MOOOYHBIX MTPOTYKTOB.
HauGonee kpynmHOTOHHAKHBIE MPOU3BOCTBA OPTAHUYECKUX coeAuHeHn. UepHas u
1BeTHasA MeTamnyprus. CTeKI0 U CUJIMKATHAS TPOMBIIILIEHHOCTb.

Xumus 1 sHepreTuka. [IpupoaHbie HICTOYHUKY YTIJI€BOOPOAOB. [Ipupoanslii u
MOMYTHBIA HEPTAHOM Ta3bl, UX COCTAB U UCIONb30BaHue. CocTaB HEDTH U ee
nepepadborka. Hedrenpoaykrel. OkTaHoBoe unciio 6eH3nHa. OxpaHa oKpyKaroIiei
cpenasl npu HeTenepepaboTKe U TPAHCTIOPTUPOBKE HEPTETIPOTYKTOB.
AJNbTEepHATUBHBIE UCTOYHUKU HEPTUH.

Xumus B crpoutenbeTBe. LlemenT. beron. [Togbop onTUMaIbHBIX CTPOUTETBHBIX
MAaTEPUAJIOB B MPAKTUUECKOU AEATEIbHOCTH YEJIOBEKA.

XUMHS U IKOJIOTHs. XUMUUYECKOE 3arpsI3HEHUE OKPYKAKOIIEH CPEIBI U €TI0
nociencteus. Oxpana ruapocdepsl, MoUBsl, aTMOCchepsl, GIOphI U GayHBI OT
XUMHYECKOT0 3arpsi3HCHUS.

THnbI pacyeTHbIX 32124

Haxosxaenue MonekynspHoi GopMyJibl OpraHUYECKOro BEIIeCTBa 0 €ro
IJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINX B €r0 COCTaB, WM T10
MPOJAYKTaM CrOpaHUsl.

Pacuetsl MaccoBOM 101 (MAacChl) XUMHUYECKOTO COEUHEHHUS B CMECH.

PacueTst Macchl (00BEMa, KOTMUECTBA BEIECTBA) IPOTYKTOB PEAKIIUH, €CITH OHO
U3 BEIIECTB JJaHO B M30BITKE (MMEET MIPUMECH).

PacdeTtsl MaccoBol Wi 00BEMHOM JTOJIM BBIXO/1a TPOIYKTA PEAKIIUU OT
TEOPETUYECKHA BO3MOKHOTO.

Pacuets! TeroBoro addexra peakium.

Pacuetbl 00beMHBIX OTHOIIEHUH Ta30B NMPU XUMUUYECKUX PEAKIUSX.

PacueTsl macchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOYKTa PEAKIIMU, €CJIH OJHO U3
BEIIECTB JJAHO B BUJIE PACTBOPA C OMPEICIICHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO
BEILIECTBA.

IIpuMepHbIe TeMBbI IPAKTHYECKUX PadoT

KauecTtBeHHOE omnpenenenue yriiepoa, BOAOPOAA U XJI0pa B OPraHUYECKUX
BEILIECTBAX.

KoncTpyupoBaHnue mapoCcTepKHEBBIX MOAEIEH MOJIEKYJI OPraHUYE€CKUX BEUIECTB.
PacnoznaBanue rmiactmacc ¥ BOJIOKOH.

Pemenne skcrniepuMeHTAIBHBIX 33/1a4 HAa MTOJIYYEHUE OPTAHUYECKUX BEIIECTB.
Pemenune skcrniepuMeHTAIBHBIX 33/1a4 HA pACTIO3HABAHUE OPTaHUYECKUX BEILIECTB.



Nnentudukaius HeOpraHM4eCcKuxX COeUHEHHIM.

[lonyyenue, cobupanue U pacrio3HaBaHHUE Ira30B.

Pemrenne sxcriepuMeHTANIBHBIX 3a/1a4 110 TeMe "MeTtasl'.

Pemrenne sxcriepuMeHTANIBHBIX 3a4a4 1o TeMme "Hemerausr".

Pemrenne sxcriepruMeHTAIBHBIX 3a4a4 110 TeMe "['eHeTnyeckas CBSI3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX COCTUHEHUM "

Pemrenne skcriepruMeHTAIBHBIX 3a1a4 110 TeMe "['eHeTnyeckas CBSI3b MEXKIY
KJIACCAMHU OPTraHWYECKUX COCTUHEHUM".

ITonydyeHue 3TUIEHAa U U3YYEHUE €TI0 CBOMCTB.

ITony4yeHne yKCyCHOU KHCIIOTHI M U3y4YEHUE €€ CBOWCTB.

I'mpponus Kupos.

N3roToBiieHne Mpuia pydHor paboThI.

Hccnenosanuie cBOWCTB OENKOB.

CBoiicTBa OAHOATOMHBIX U MHOI'OATOMHBIX CIIMPTOB.

XHUMHUYECKHE CBOMCTBA aJIbJIETU/IOB.

CuHre3 cioxHoro 3dupa.

I'mpponus yriesonos.

YcrpaneHue BpeMEHHOM KECTKOCTH BOJIBL.

KayecTBeHHBIE peakiMy HA HEOPraHUYECKHUE BEIIECTBA U UOHBI.
HccnenoBanue BIUAHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOMN peaKIIyH.



