I'OCYJIAPCTBEHHOE BIOJDKETHOE OBILIEOBPA3OBATEJIbHOE
YUPEXJIEHUE CAMAPCKOM OBJIACTU CPEIHSA
OBILIEOBPA30BATEJIbHAS ILIKOJIA Nel «OBPA3OBATEJIbHBIM LIEHTP»
UMEHMU 21 APMHUU BOOPYXEHHbBIX CHUJI CCCP
[LI.T. CTPOMKEPAMUKA MYHULIMUIIAJIBHOI'O PAMOHA BOJDKCKHIA

CAMAPCKOM OBJIACTU
«PacemoTpeno» «CorsiacoBaHo» «YTBEPKACHO»
Pykosoaureas MO 3amecTutean aupextopa no | Aupexrop F’BOY COIH Nel
VBP I'BOY COLI Nel «OL» | «OL» n. ojjkepaMuKa
2 n.r.t. CTpoiikepamuka g 7 TEropos A.B./
Mpordkoa Ne __ot M Mpuxas Ne_24// g’ g
«_» 20 r. « A 05 20 7 9r. «_5_2» 1 077 r.

PABOYASI TIPOI'PAMMA
Mo XUuMHU#M
10-11 KJIACCBI

2019r.




1.Ilmanupyembie pe3yibTAThl OCBOEHHS YUeOHOr0 nmpeaMera XuMus
JIN4HOCTHBIE pPe3y/IbTAThI
JImuHOCTHBIE Pe3yibTaThl B cepe OTHOIICHUH oOydarommxcs K cede, K CBOeMYy 3/10pOBbBIO, K
MO3HAHUIO ceOs:
- TOTOBHOCTb U CITIOCOOHOCTH 00eCreynTh cede U CBOUM OJIM3KUM JOCTOMHYIO KU3Hb B Ipoliecce
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JESITEIBbHOCTH;
-IPUHATHE W pealiu3anus I[EHHOCTeH 370poBOro M Oe3omacHoro obpasa >Ku3HHU, OepexHoe,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOUIEHHME K COOCTBEHHOMY  (HU3MYeCKOMYy U
MICUXOJIOTHYECKOMY 3/I0POBbIO;
- HEMIPUSATHE BPEIHBIX MMPUBBIUCK: KYPCHHSI, YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB.
- YBOXEHHME K CBOEMY Hapoly, 4yBCTBO OTBETCTBEHHOCTH Iiepen PonnMHOM, ropaocTtu 3 CBOU
Kpaii, cBOI0 PoiMHy, IpOII0O€ U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu, yBaxxeHue
rocy/IapCTBEHHBIM CUMBOJIaM (rep0, duiar, TuMH);
- BOCIIUTAHUE YBAKEHHMS K KYJIbTYpe, SI3bIKaM, TPAJULUSIM U OObIYasIM HAPOJIOB, MPOKUBAIOIINX
B Pocculickoit @enepanuu.
- TOTOBHOCTh OOYyYarOmMXCAd K KOHCTPYKTUBHOMY Yy4YacTHIO B TMPHHITHM pPEIICHUH,
3aTparvBalOIIMX WX MpaBa U UHTEPEChl, B TOM YHCIE B PazNUYHbIX (opMax OOILIECTBEHHON
caMOOpraHu3allii, CaMOYTIPaBJIEHHs, 0OIIECTBEHHO 3HAUUMOM 1€ TeIbHOCTH;
- HPaBCTBEHHOE CO3HAHHE M IOBEJCHHE Ha OCHOBE YCBOEHHS OOIIEUETOBEYECKUX LIEHHOCTEH,
TOJIGPAHTHOTO CO3HAHUS U TIOBEJEHUS B MOJUKYJITYPHOM MHUpPE, TOTOBHOCTU U CIIOCOOHOCTHU
BECTH JHUAJIOT C IPYTUMU JIOJbMH, TOCTUTaTh B HEM B3aUMONOHUMAHUS, HAXOUThH OOIIHE TIeNn
Y COTPYAHUYATH JIJIST UX IOCTHKCHUS;
- pa3BUTHE KOMIIETEHIMI COTPYAHMYECTBA CO CBEPCTHHUKAMM, NEThbMH MIIJIIETO BO3pAaCTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIE0BaTENIbCKOM,
MPOEKTHOM U IPYyTUX BUJAX JIEATEIbHOCTH.
- DKOJIOTMYECKas KyJIbTypa, OepeXKHOe OTHOIIEHHS K POJHOW 3emile, MPUPOJHBIM OorarcTBam
Poccun u mupa;
- HETEPNHUMOE OTHOILEHUE K AEUCTBUAM, IPUHOCSIIMM BpPE]] SKOJIOTUH;
- IpUOOpETEHNE OMBITA SKOJIOT0-HANIPABICHHOM e TeIbHOCTH;
- OTBETCTBEHHOE OTHOIIIEHHE K CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO NMPUHATHS
IICHHOCTEH CEMEITHOM KH3HU,
- OCO3HAHHBIN BBIOOD OymyIiel mpodeccuu Kak MyTh U CIOCO0 peann3alnuu

COOCTBEHHBIX KU3HEHHBIX IIJTAaHOB,



- FTOTOBHOCTh 00y4aroIInXCcsl K TPYAOBOH TPOGECCHOHATBHON AEATEIBHOCTH KaK K BO3MOKHOCTH
y4yacTHs B PCIICHHHM JHMYHBIX, OOLIECTBEHHBIX, T'OCYJApCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooJIeM.

MertanpeameTHbie pe3yJibTaThl

MeranpeaqmeTHble  pe3yiabTaThl  OCBOGHUS ~ OCHOBHOW  00pa30BaTeNbHOM  MpOrpaMmbl
NPEeCTaBJICHbI TPEMS IPyIaMi YHHUBEPCATbHBIX yueOHbIX AericTBuil (Y'Y /).

Pecynamusnvie ynusepcanvHoie yuebHbie 0eucmeus

BhIyCKHUK Hay4YuTCSA:

- CaMOCTOSTENBHO ONPEACIATH 1IN, 3aaBaTh 1apaMEeTPhl U KPUTEPHUH, TI0 KOTOPBIM

MO3KHO OIPENEIUTb, YTO LEJIb JOCTUTHYTA;

- OLICHMBAaThb BO3MOXKHbBIE IIOCJIEJICTBUS JOCTH)KEHUS ITOCTABJIEHHOW WENU B JAESITEIbHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYKAIOIIMX JIOJCH, OCHOBBIBAsACh HA COOOPAXKEHUAX ITUKU U
MOpaJH;

- CTaBHUTbH U (POPMYIMPOBATH COOCTBEHHBIE 32/1a41 B 00pa30BaTEIbHON JACATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

- OpraHu30BbIBATh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJIsl TOCTHXKEHUS
IIOCTaBJICHHOW LIENIH;

- COIIOCTABJIATH NOJIYYEHHBIN pe3ylbTaT AEATEIIBHOCTU C IOCTABICHHON 3apaHee

LETIBIO.

IlosnasamenvHvie yHugepcanbHule yuebHbie 0eticmeusl

BhInycKHUMK Hay4uuTCSA:

- UCKaTh M HAXOAUTh OOOOIIEHHBIE CMOCOOBI PEIICHHs 3a7a4, B TOM YHCIIE, OCYIIECTBISAThH
pa3BepHyTbIil MHGOPMALMOHHBIA MOMCK M CTaBUTh Ha €ro OCHOBE HOBble (yueOHblEe H
MIO3HABATEJIbHBIE) 3a/1a4H;

- HUCIOJIB30BAaTh PA3JIMYHBIE MOJENBHO-CXEMAaTUYECKUE CPEACTBA Ul  MPEACTaBICHUS
CYILIECTBEHHBIX CBA3€H U OTHOLIEHUH, a TAKXKE MPOTUBOPEYNI, BBISBIICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

- BBICTpPaWBaTh MHIUBHUAYaJbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBAas OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNS;

- MEHSATh U YJEpKUBATh pa3Hble MO3UIMH B IO3HABATEIbHON AESITETbHOCTH.

Kommynuxamuenvie ynugepcanvhvie yuedHvle 0eticmeus.

BoinyckHUK HayuuTCS:

- OCYHICCTBJIATH ACJIOBYIO KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIILIMU



(kak BHyTpHu 00pa3oBaTebHOW OpraHW3alluM, TaK W 3a €€ MIpenejamMu), moAOupaTh MapTHEPOB
JUISL JIeNIOBOW KOMMYHUKAIIUU UCXOJS U3 COOOPaXEHUW pe3yIbTaTUBHOCTH B3aMMOACUCTBUS, a
HE JIMYHBIX CUMIIATUH;

- KOOPJIMHUPOBATH U BBINOJIHATH PaOOTY B YCIOBUIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

- Pa3BEPHYTO, IOTUYHO ¥ TOYHO M3J1aratb CBOIO TOUYKY 3PEHUS C UCIIOJIH30BAaHUEM

aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB.

IIpeaMeTHbIe pe3ybTaThl

— packpbIBaTh Ha MpHUMEpax poJib XUMHHU B (POPMHPOBAHMH COBPEMEHHON HAYYHOW KapTHHBI
MHpa U B MPAKTUUYECKOU ACATEIHHOCTH YEJIOBEKA, B3aMMOCBS3b MEXKIAY XHUMHEH U JPYTrUMHU
€CTECTBEHHBIMU HAYKaAMU,

— WUTIOCTPUPOBATh HA IPUMEPAX CTAHOBJIECHUE U 3BOJIOLMI0 OPraHUYECKOM XUMHUU KaK HAyKH
Ha pa3JIM4YHbIX UICTOPUYECKUX FTAaax €€ pa3BUTHS;

— YCTaHaBJIMBATh IMPUYUHHO-CIICICTBEHHBIC CBSI3U MEXIY CTPOCHHEM aTOMOB XHUMHYECKUX
AJIEMEHTOB U MEPUOIUYECKUM M3MEHEHHEM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCIUHEHUM
B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B IEPUOANYECKON CUCTEME;

— aHaJIM3UPOBATh COCTaB, CTPOCHHE W CBOMCTBA BEUIECTB, MPUMEHSS MOJOXEHUS OCHOBHBIX
XUMHYECKHX TEOpPHIl: XMMHUYECKOTO0 CTPOEHHUs OpraHMuecKkux coequHeHuit A.M. bytieposa,
CTPOCHUSI aTOMa, XUMHUYECKON CBSA3H, DJICKTPOIUTHIECKON JTUCCOIMAIMA KUCIOT U OCHOBaHUH;
YCTaHaBIMBATh MPUYUHHO-CIIEJICTBEHHbIE CBSI3U MEXAY CBOWCTBAMH BELIECTBA U €0 COCTAaBOM
U CTPOEHHUEM;

— TMPUMEHSTH TpaBUJA CHUCTEMAaTUYECKOW MEXIYHApPOJIHON HOMEHKJIATYphl KakK CpelCcTBa
pa3uyueHus U UASHTU(DUKAIIMN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

— COCTaBIIATb MOJIEKYISPHBIE M CTPYKTypHBIE (OPMYIbl HEOPTraHUYECKUX W OPTraHUYECKHX
BEIIECTB KaKk HocuTeled wuH(opMamuu O CTPOGHHWM BEIIECTBAa, €ro CBOWCTBaX U
MPUHA]JIEKHOCTH K ONPEEIIEHHOMY KJIacCy COeTMHEHU;

— OOBSCHATH MPUPOAY U CHOCOOBI OOpPa30BaHUSI XUMHUYECKOM CBSI3U: KOBAJCHTHOW (TIOJISIPHOM,
HEMOJISIPHOM), NOHHOW, METaJUIMYECKOW, BOJAOPOTHOM — C IENbI0 OIMpeNeTeHHs] XUMUYECKOU
AKTUBHOCTH BEIIECTB;

— XapakTepu3oBaTh (HU3WYECKHE CBOWCTBA HEOPTAHMYECKUX M OPTraHUYECKHX BEIIECTB H
YCTaHABIWBAaTh 3aBUCHUMOCTh (PU3UUYECKMX CBOWCTB BEIIECTB OT THMA KPUCTAUIMYECKON
pELIeTKY;

— XapakTepu30BaThb 3aKOHOMEPHOCTHM B M3MEHEHUU XHUMUUYECKHX CBOMCTB MPOCTHIX BEILECTB,

BOJIOPOJHBIX COCTMHEHHM, BHICIITUX OKCHIOB U TUAPOKCHJIOB;



— TPUBOJUTH NPUMEPbl XUMHUYECKUX PEAKLHH, PACKPHIBAIOLIUX XapaKTepHbIE XUMHYECKHE
CBOMCTBA HEOPraHMYECKUX U OPraHWYECKMX BEIIECTB HM3YYEHHBIX KIJIACCOB C IENbI0 HX
uacHTH(GHUKAIH U 00BICHEHUS 00JIACTH IPUMEHEHUS;

— OIpenensTh MEXaHW3M peaKIMH B 3aBHCUMOCTH OT YCIIOBUH TPOBEACHUS pPEAKIUU U
MIPOrHO3UPOBATh BO3MOKHOCTh IPOTEKAHUS XUMHUUECKUX PEaKIUil HA OCHOBE TUIIA XMMHUECKON
CBSI3U U aKTUBHOCTU PEAreHTOB;

— yCTaHaBIMBATh 3aBUCHMOCTh PEAKIMOHHOW CIOCOOHOCTH OPTaHWYECKUX COCJAMHEHUN OT
XapakTepa B3aWMHOTO BJIMSHHS aTOMOB B MOJIEKYJaX C LIE€JbIO MPOTHO3UPOBAHUS MPOAYKTOB
peaxiuu;

— YCTaHaABIWBATh 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOM pEaKklIMH M CMEHICHUS XUMHUYECKOTO
paBHOBECHS OT pa3jMYHbIX (AKTOPOB C IMENbIO0 OMPEICICHHUS ONTHMAIBHBIX YCIOBUN
MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

— yCTaHaBIUBAaTh T'€HETUYECKYIO CBSI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX M OPraHMYeCKUX
BEIICCTB TSI OOOCHOBAHWS TPUHIUITUAIBHON BO3MOXKHOCTH TIOMYYCHHUS HEOPTaHHYECKUX U
OpPraHWYECKUX COCJIMHEHHI 3aJaHHOTO COCTaBa U CTPOCHUS;

— O0UPATh PEareHThl, YCIOBUS U ONPEAEIATh IPOAYKTHI pEeaKInii, MO3BOJISIONINX PEAIi30BaTh
1ab0paToOpHbIE W TMPOMBIIUICHHBIE CHOCOOBI MONYYEHHS BaXXHEHIIMX HEOPraHWYECKUX U
OpPTraHUYECKUX BEIECTB;

— ONpENeNsATh XapaKTep Cpeabl B pe3yibTaTe THAPOJIN3a HEOPTaHUYECKHMX U OPTaHHMYeCKUX
BEILIECTB M NPUBOAUTH NPUMEPHI THUAPOIM3a BEIIECTB B IOBCEIHEBHOM >KM3HU YEJIOBEKA,
OMOJIOrHYecKX 0OMEHHBIX MPOIECCaX U MPOMBIIUIEHHOCTH;

—  TIPUBOAUTH TPHUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  pEaKIUil B  TPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPTraHU3MOB;

— 00OCHOBBIBaTh MPAKTHYECKOE MCIIONBH30BAHHE HEOPTaHMUYECKUX U OPTaHUYECKUX BEUIECTB U
WX peaKkiuii B IPOMBIIUICHHOCTH U OBITY;

— BBITIOJIHATh XUMHYECKHH IKCIIEPUMEHT IO PACIIO3HABAHHUIO U MOTYYEHUIO HEOPTAHHUECKUX U
OPTaHWYECKHUX BEIIECTB, OTHOCSAIIUXCS K PA3IMYHBIM KJlaccaM COEIWHEHUN, B COOTBETCTBUU C
MpaBUJIaMd M TIprEeMaMu 0e30MacHOi paboThl ¢ XMMHYECKMMHU BEMIECTBAMU M JTa0OpaTOPHBIM
o0opynoBaHueM;

— MPOBOJIUTH pacyeThl HA OCHOBE XUMHUYECKHX (HOPMYT W ypaBHEHUH DPEAKIIN: HAXOXKICHHE
MOJICKYJIIPHON (OPMYJIBI OPTaHUYECKOTO BEIIECTBA MO €ro IJIOTHOCTH W MAacCCOBBIM JIOJSM
AJIEMEHTOB, BXOASIIMX B €ro COCTaB, WJIM MO MPOAYKTaM CTOPaHMs; pacyeThl MacCOBOM JOJIU
(Macchl) XUMUYECKOTO COSAMHEHUSI B CMECH; pacdeThl Macchl (00bheMa, KOTUYECTBA BEIIECTBA)

MIPOJIYKTOB PEAKIIMH, €CITU OJTHO U3



BEIIIECTB JIAaHO B M30BITKE (MMEET MPUMECH); pacdeThl MAacCOBOM MJIM OOBEMHOM JTOJIM BBIXOJA
MPOJYKTa PEAKIHH OT TEOPETHYECKH BO3MOKHOTO; PacdeThl TEIUIOBOrO 3PQeKTa peaxiuu;
pacueTsl 0OBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKUX PEAKIUAX; pacueThl Macchl (00beMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKluu, €cly OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
oTpezieNIeHHOM MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA;

— HWCIOJIb30BaTh METOJbI HAYYHOT'O IMMO3HAHWS: aHalIW3, CUHTE3, MOJCIMPOBAHHE XUMHUYECCKUX
MPOLIECCOB M SIBICHUM — TPU PEIICHUH Y4eOHO-HUCCIEeNOBATEIbCKUX 3a/lad MO0 HM3Yy4EHUIO
CBOICTB, CITOCOOOB MOYYEHUSI U PACTIO3HABAHUS OPraHUYECKHUX BEIIECTB;

— BIAAETh MpaBUJIaMH O0€30MacHOr0 OOpalleHHs] C E€AKUMHU, TOPIOYMMH M TOKCHYHBIMH
BEIIICCTBAMH, CPEIICTBAMHU OBITOBOW XMMHH,

— OCYIIECTBIISITH TOWCK XUMHUYECKOW WH(POpPMAIMK 10 Ha3BaHWIM, WACHTH(HUKATOpaMm,
CTPYKTYpPHBIM (pOopMysiam BEIIECTB;

— KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH XUMHUECKYIO0 MH(OPMAIINIO, COAEPIKAILYIOCS B
COOOIIEHUSAX CPEICTB MaccoBOM WHpopMaiuu, pecypcax HHTepHETa, HAay4IHO-TIOMYJISIPHBIX
CTaThsIX C TOYKH 3PCHHSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISIX BBISBICHUS OMIMOOYHBIX
Cy)KaeHui u popMupoBaHUS COOCTBEHHON MO3UIINH;

— yCTaHaBIMBaTh B3aWMOCBSI3M MEXAy (akTaMu U Teopuel, MPUYUHOW U CIENCTBUEM IpU
aHaJIM3e TPOOJIEMHBIX CHTyalliidi W OOOCHOBAaHMHM TIPUHUMAEMBIX PEIICHWH Ha OCHOBE
XUMHYSCKHUX 3HAHUIL,

— MPEACTaBIATh MYTH peUIeHHs] TI00aJbHBIX MPOOJIeM, CTOSIIUX TEepe] YEeIOBEYeCTBOM, U
MEPCIIEKTUBHBIX HAMPABICHUN Pa3BUTHS XUMHUYECKHX TEXHOJOTHH, B TOM YHCIE TEXHOJIOTHUN
COBPEMEHHBIX MATEPUAIOB C PA3IMYHOW (YHKIIMOHATHLHOCTHIO, BO30OHOBIISIEMBIX UCTOYHHKOB
CBIPBS, TIEPEPAOOTKHU ¥ YTHIIM3AIMH TPOMBIIIJICHHBIX H OBITOBBIX OTXOJIOB.

BrimyckHuK Ha yriyOJIeHHOM YPOBHE MOTYYHT BO3MOXHOCTh HAYYUTHCS:

— (opMyIHUpPOBATH 11€J1h UCCIEAOBAHNUS, BEIIBUTATh U MPOBEPSTH SKCIIEPUMEHTATBEHO TUTIOTE3HBI O
XUMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE WX COCTAaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIIATh
B XMMHYECKHE PEAKIUH, O XapaKTepe U MPOJAYKTaX Pa3IMIHbIX XUMHUECKUAX PEaKIINi;

— CaMOCTOATEIbHO TUTAHUPOBATh W TPOBOJUTH XUMUYECKUE SKCIEPUMEHTHI C COOIIOJACHHEM
MpaBuII O€30MaCHOM pabOTHI ¢ BEIIECTBAMH U 1a00PaTOPHBIM 000PYIOBaHHEM;

— WHTEPIPETUPOBATh JAHHBIE O COCTaBE M CTPOCHUHU BEIIECTB, TMOJYYCHHBIC C ITOMOIIBIO
COBPEMEHHBIX (PU3UKO-XHMHUECKAX METOIOB;

— OMUCHIBATH COCTOSIHHE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHUECKUX
MPEJICTAaBICHU O CTPOSCHUU aroMma JUIsl OOBSCHEHHUs pE3ylIbTaTOB CIEKTPATBLHOTO aHaIH3a

BEILIECTB;



— XapaKTepH30BaTh POJib A30TOCOAEPKAIIUX TeTEPOLUKINUYECKUX COCTUHEHUN U HYKIEHMHOBBIX
KHUCJIOT KaK BaXHEHIIINX OMOJIOTMYECKH aKTUBHBIX BEIIECTB;
— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,

JIC)KaIUX B OCHOBE IPUPOAHBIX U IIPOU3BOACTBCHHBIX ITPOLIECCOB.



2.ConepskaHue NporpaMmbl

OcHoBbl opranuydeckoii xumuu (10 kiaace)

IlosiBieHHe M pa3BUTHE OPraHUYECKOM XMMHMM Kak Haykd. I[Ipeamer opraHudeckoin
XUMUH. MeCTO U 3Ha4eHHE OPraHUYeCKOM XMMHM B CUCTEME €CTECTBEHHBIX HayK. B3auMocBA3b
HEOPraHMYECKUX M OPraHUYECKHX BEILECTB. XMMHUYECKOE CTPOCHME KaK IOPSJOK COCIUHEHUS
aTOMOB B MOJIEKYJIE COIJIACHO MX BAJIECHTHOCTU. OCHOBHBIC IOJIOKEHUS TEOPHUH XMMHUYECKOTO
CTpOEHMSI OpraHuyeckux coenuHeHudl A.M. byrnepoBa. YriepoaHblil CKeleT OpraHu4ecKOn
MoJieKynbl. KpaTHOCTP XMMHYECKOW CBSI3U. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO
cTpoeHust Moisiekys. Mzomepust u uzomepsl. [lonsrue o ¢pyHkunoHanpHoOM rpymnme. [Tpuniumnst
KJaccu(UKalU OpPraHUYECKUX COEAMHEHUH. MexIyHapoaHas HOMEHKJIATypa M IPUHLUIIBI
o0pa3oBaHWS Ha3BaHW OpraHWYecKUX coenuHeHmid. Kiaccupukanmmss u 0COOCHHOCTH
OpraHMYecKHX peakuuid. PeakiuonHsle LeHTpbl. IlepBoHadalbHBIE IOHATHS O TUNAX U
MEXAaHU3MaX OpPraHUYeCKUX peakuui. ['OMOIMTHYECKHH M TEeTEpOJIMTUYECKUI pa3pbiB
KOBQJIEHTHON XUMHUYECKOW cBsA3U. CBOOOAHOpPAAMKAIBHBIA M HMOHHBIM MEXaHU3Mbl PEaKIHH.

[TonsTHE 0 HyKI€ODHIIE U ANEKTpOduIIE.

AnkaHpl. OJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl MeTaHa. Sp3-
rudpuausanus opouraneil aToMoB yriepona. ['omonornueckuit psa u obmas Gopmyna aJkaHoB.
Cucremarnueckass HOMEHKJIATypa aJKaHOB M paaukanoB. M3omepus yriepogHOro ckeiera.
dusnueckue CBOICTBa a@JKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHMS (U3NYECKUX CBOMCTB.
XVMMHYECKHE  CBOMCTBA  QlKAHOB: TaJIOTEHUPOBAHME, JETMIPUPOBAHUE, TEPMHUYECKOE
PAa3JI0KECHUEC, KPCKUHI' KaK CHOCOOBI MMOJIYYCHHA BaYKHEHIITNX COGI[I/IHE!HI/Iﬁ B OpPraHM4€CKOM
CHHTE3C. rOpCHI/Ie AJIKAHOB KaK OJWH M3 OCHOBHBLIX MCTOYHHUKOB TCIJIa B MPOMBIIIJICHHOCTH U
obITy. M30Mepu3aius Kak crnoco0 MoIydeHHUs] BBICOKOCOPTHOrO OeH3MHa. MexaHW3M peakuuu
cBoOOIHOpauKaibHOro 3aMenienus. [lomyuenue ankanoB. Peakius Bropua. Haxoxnaenue B

MPUPOJIE U MPUMEHEHUEAIKAHOB.

Huxnoankanpl. CTpoeHHe MOJEKYN IuKIoankaHoB. OOmas QopMyna IUKIOAIKaHOB.
Homenkinarypa  nukinoankaHoB.  M3omepusi  IUKIOAIKAaHOB:  YTJIEPOTHOTO  CKeleTa,
MEXKKJIacCcoBasi, MPOCTPAaHCTBEHHas (Iuc-TpaHc-u3omepusi). Crennduka CBONCTB UKIOATKAHOB

C MaJIBIM PasMEpOM ILHUKIIA. Peakmun MPUCOCOAUHCHUS U PAJIUKATIBHOI'O 3aMCIICHUA.

AJKeHBl. DJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl JSTHIEHA. Sp2-
ruOpuau3anyst opOHuTaneld aToMOB yriepofa. - U -CBs3M. ['omoioruuyeckwii psin ¥ oOmias
dopmyna ankeHoB. Homenkmarypa ankeHoB. M3omepus anKeHOB: YIJIEPOAHOTO CKEJETa,

MOJIO)KEHUS KpPaTHOM CBSI3M, MPOCTPAHCTBEHHas (LMCTpPaHC-U30MEPHs), MEXKKIacCOBasl.



®dusnyeckue CBOWCTBA alKEHOB. Peakiuu 3JeKTpo()HIBHOTO MPHUCOCIUHEHHS KakK CIoco0
NOJy4YeHUs: (DYHKIMOHAIBHBIX MPOM3BOIHBIX YIIeBoAopoaoB. IIpaBuno MapKOBHUKOBA, €ro
JJIGKTPOHHOE OO0OCHOBaHWE. Peaknuu OKUCICHHS U mojuMepusanud. [loaudTuineH Kak
KPYIHOTOHHAXHBIA MPOIYKT XUMHUYECKOT0 NMPOU3BOACTBA. [IpoMbllieHHbIe U J1TabopaTOpHbIE

crocoObl mosrydeHust ankeHoB. [IpaBuiio 3aiinieBa. [IpumeHeHue akeHOB.

Ankanuensl. Kiaccudukanus ankaJueHOB IO B3aMMHOMY pacCIOJIOKEHUIO KPaTHBIX
cBs3eii B Mousekyne. OcCOOEHHOCTM  3JIEKTPOHHOTO ¥ MPOCTPAHCTBEHHOI'O  CTPOCHUS
comnpspkeHHbIXanKaaueHoB. OOmas  ¢opmyna ankagueHoB. Homenknarypa U u3oMepus
ankaaueHoB. Du3nuecKkre CBOKWCTBA aIKaJIUEeHOB. XMMUYECKUE CBOMCTBA AJIKAJUEHOB: PEaKLUU
NPUCOEIUHEHUs (TMIpUPOBaHKE, TaJloreHUpOBaHKE),ropeHnus U noiauMepuszaunu. Briaax C.B.
JlebeneBa B IONYyYEHME CHHTETHYECKOTrO Kaydyka. Bynkanuzanus kaydyka. Pesuna.
MHoroo0pa3ue BUJOB CHHTETUYECKUX KayuyyKoB, UX CBOWcTBa M mpumeHeHue. Ilomyuenue

AJIKaIUCHOB.

ANKUHBL. DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJIBI AalleTHJICHA. Sp-
rubpuaun3anys opouraneit aToMoB yriepoja. ['omonorudeckuii pan u odmias Gopmysa alKHHOB.
Homenkinarypa. M3omepusi: yriaepogHoro ckenaera, MOJI0KEHUsI KPaTHOM CBA3HM, MEXKKIIACCOBasl.
®u3nyecKue CBOMCTBA AJIKWHOB. XMMHUYECKHE CBOWCTBA AJIKWHOB: PEAKIIMK MTPUCOCTNHEHUS KaK
Croco0 MoJy4YeHUs MOJIMMEPOB M IPYTUX MOJIE3HBIX MPOAYKTOB. Peakmuu 3amemienus. ['openue
aleTWIEHAa KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHU IS CBAapKU M PE3KU METAJUIOB.

HOJ'IyLIeHI/IC alCTUJICHA MMUPOJIN30M METaHa U Kap6I/II[HI>IM MCTOAO0M. HpI/IMCHeHI/Ie allCTHUJICHA.

Apensl. Mcropus oTkpbiTus 6eH305a. COBpeMEHHBIE NMPEACTaBIECHUS 00 IEKTPOHHOM U
IPOCTPAHCTBEHHOM CTpOE€HMU OeH3ona. l3omepuss M HOMEHKJIaTypa TOMOJOroB OeH3oua.
O6mas dopmyna apenoB. duszmyeckue cBoMcTBa OeH307a. XUMHUYECKHE CBOWCTBA OeH307a:
peakuMu 3NEeKTPO(UIBHOTO 3aMelleHHs (HUTPOBAaHME, TaJOr€HHPOBAaHME) KakK CIocoo
NOJYyYeHUs] XUMHUYECKUX CpEJACTB 3alllUThl pACTEHHH; NpUCOEIUHEHUs (TUIpUPOBAHHE,
raJIorTeHHPOBAaHNE) KaK JJOKa3aTeJbCTBO HEMpEebHOTO XapakTepa 6eH3omna. Peakius ropeHus.
[Toryuenue Genzona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB TosIyojia. B3aumHoe BiMsiHHME aTOMOB
B Mosekyne Ttonyoia. OpueHranuonHsle  3¢¢dextsl  3amectutenedt.  [Ipumenenue

rOMOJIOTOBOEH3014.

Crouptel. Knaccudukanus, HOMEHKIaTypa CHUpTOB. ['omMonorudeckuil psg U oOrias
dopmyna npeaenbHBIX OJHOATOMHBIX ciUpTOB. M3omepusi. dusndeckrue CBONCTBA MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBA3b MEXIy MOJIEKYJIaMH U €€ BIMSHHE Ha pU3NYECKUe

CBOMCTBAa CIHPTOB. XHMHYECKHE CBOMCTBA: B3aMMOJICUCTBHE C HATPUEM KakK CIOco0



YCTAHOBJICHUS HAaJW4YUs THUAPOKCOTPYIIBI, C TaJOreHOBOAOPOJAaMH KakK CHOCO0 MOydeHus
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJIIpHasl AerujpaTanus. Peakius ropeHus: CIupThl Kak
tormuBo. IlonmydeHue »dTaHonma: peakuuss OpOKEHHsSl TJIOKO3bl, THUApATalys dSTHIICHA.
[Ipumenenne metaHosa W 3TaHoja. PU3MOIOTHYECKOE [EWCTBUE METAaHOJA U 3TaHoj]a Ha
OpraHuM3M YeJOBEeKa. OTWUJICHIVIMKOJIb W TJIUMLUEPUH KaK MPEICTABUTENN NPEIeTbHbIX
MHOT'0AaTOMHBIX criupToB. KauecTBeHHast peakiusi HA MHOTOATOMHbBIE CIIUPTHI U €€ IPUMEHEHHUE
JUISL pacrio3HABaHUsI TIUILEPUHA B COCTABE KOCMETHYECKUX CpeacTB. [IpakTuyueckoe npumMeHeHue

OTUJICHITIMKOJISA UTJTIMICPUHA.

®enon. Ctpoenue Momnekyinbl GpeHona. BsaumHoe BIusSHUE aTOMOB B MoJieKyse (eHoua.
Ouznyeckue cpoiicTBa (eHona. XUMHUECKHE CBOMCTBa (peakiuu C HaTpPHEM, THIPOKCHIOM

Hatpus, 6pomom). [Tonyyenne penona. [lpumenenune gpenona.

AJIL[[GFI/IZ[BI N KC€TOHHI. Knaccnquaunﬁ AJIbACTUI0B 1 KECTOHOB. CTpOeHI/IC MpEaACIbHBIX
aIbJIETUIOB. JJIEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOEHUE KapOOHWJIBHOM  IPYMIIBL.
['omomornyeckuit psi, obmas ¢popmMyiia, HOMCHKIIATYpa U U30MEPHUS MPEACITbHBIX albICTH/IOB.
dusnueckue CBOICTBa NpPEAENIbHBIX albJEruioB. XHMMHUYECKME CBOWCTBA IpEJEeNIbHBIX
QIBJETUOB: THJIPUPOBAHUE, KAUYECTBEHHbIE pEaKIUM Ha KapOOHWJIbHYIO TIpymnmy (peakuus
«cepedpsiHOro 3epkana», Baumozencrteue ¢ ruapokcuaoM meau (II)) m ux npumenenue s
06H21py>KeHI/I$[ OpCACIIBHBIX AJIbBACTUAOB B IMPOMBINIJICHHBIX CTOYHBIX BOJaX. HOJ’Iy‘IGHI/Ie
IpeJeNbHbIX albJETHI0B: OKHCICHHE CIUPTOB, rujaparanus aneruieHa (peakuus Kydeposa).
TokcnyHocTh anmpaeruyioB. [lpuMeHeHue QopManblierna M aneTaapieruaa. AIETOH Kak
IpeACcTaBuTeNlb KeTOHOB. CTpoeHue MoneKynbl aneToHa. OcOOEHHOCTH peaklUU OKUCIECHUs

aneroHa. [IpumeHeHneaneroxa.

Kap6onoBeie kucnotel. Kiaccupukanus u HOMEHKJIAaTypa KapOOHOBBIX KHCIIOT.
CrpoeHre  MpeeNbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT.  ODJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIbHOM rpynmbl. ['oMonoruueckuit psa u oduiast popmyna
IpelelbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Dusnueckue CBOWCTBAa MpeAeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBONCTBA MPEAENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT (peakiuu C MeTallaMd  OCHOBHBIMH OKCHJIAaMH, OCHOBAaHUSIMH U
COJSIMM)KAaK  TOATBEP)KICHHE CXOACTBA C HEOPraHWYECKMMHU KHCIOTaMu. Peakuus
sTepuUKaANK U €e 00paTUMOCTh. BnusHue 3amecTuTesieil B YIJIEBOJOPOTHOM pajuKaie Ha
CHIIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHUYECKUX CBOMCTB MYpaBbUHOM KHUCIOTHI.
[Tony4yeHue mpenenabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE AJKAHOB, aJKEHOB,
NEPBUYHBIX CHOUPTOB, AIbJACTUAOB. BaxHeimue mpeAcTaBUTeNd KapOOHOBBIX KHUCIOT:

MypaBbUHas, YKCycHass W OeH3oiHas. Boicmime mnpenenbHble W HENpeaeabHble KapOOHOBBIE



KUCHOTBL. OnTuyeckas u3oMepusi. AcCHUMMETpUYECKMH atoMm yriepona. Ilpumenenue
KapOOHOBBIX KUCHOT. CinoxkHbIie 3¢pupsl 1 xupbl. CTpOCHNE U HOMEHKJIATypa CI0XKHBIX 3()HUPOB.
MesxkaccoBasi U30MepHsi C KapOOHOBBIMHU KUCIOTaMU. CIIOCOOBI MOTY4EHUS CIOKHBIX H(PHPOB.
OOparumocts peakuuu sTepuduranuu. IIpumeHeHue CclIOXKHBIX 3(QUPOB B MHIIEBOH U

nap@roMepHON IPOMBILUIEHHOCTH.

XKupsl kak ciioxHbIe 3(pUPBI MIHLEPUHA U BBICHIMX KapOOHOBBIX KUCIIOT. PacTuTenbHble
U JKABOTHBIE XXUPBI, UX COCTaB. PU3HUECKUE CBOMCTBA KUPOB. XMMHUYECKUE CBOMCTBA JKUPOB:
THJIPUPOBAHUE, OKUCIIEHHE. | 'MAPOIU3 MM OMBUJICHHE JKUPOB KaK CIOCOO MPOMBIIUIEHHOTO
HOJIy4EHHUs COJIEH BBICIIMX KapOOHOBBIX KUCIOT. [IpruMeHeHne xupoB. MblI4 KaK COJIM BBICIIMX

Kap6OHOBLIX KHUCII0T. Morolue cBolicTBaMkbla.

Vraesoasl. Kiaccudukauus yrineBonoB. @Dusnueckue CBOMCTBA M HaXOXKJICHHE
yIIeBOMOB B mpupoze. ['Joko3a Kak ampAerufocnupT. XUMHUYECKHE CBOWCTBA TJIIOKO3bI:
alUIMpPOBaHUE, AIKWINPOBAHUE, CIIUPTOBOE U MOJIOUHOKHCII0€ Opo’KkeHue.
OKCHepUMEHTAJIbHBIE JIOKA3aTEeIbCTBA HAJIIMYMS albJAECTUAHON U CIHUPTOBBIX I'PYII B IIIFOKO3E.
[Tonydyenune rimoko3sl. PpyKTO3a Kak M30Mep INIOK03bl. Pubo3a u nesokcupudosa. Baxkneiimue
Jucaxapuibl (caxaposa, JaKTo3a, MajlbTo3a), UX CTpOeHHe U (u3ndeckue cBoictra. I'maponus
caxaposbl, JaKTO3bl, ManbTO3bl. Kpaxman M 1euirono3a Kak OMOJIOTMYECKHE IOJIMMEpHI.
XUMHYeCcKHe CBOMCTBA Kpaxmaia (TUAPOJIN3, KaYeCTBEHHAs PEaKIUs ¢ 0JJOM Ha Kpaxmall U ee
OpUMEHEeHHe NIl OOHapyKeHHs Kpaxmana B MPOJYKTaX HUTaHUsA). XHUMHYECKHE CBOWCTBA
LEJUTIOJIO3BL: TUAPONN3, 00pa3oBaHUE CIOXKHBIX 3¢upoB. [IpuMeHeHne u O6uonornyeckas poib

YIJI€BOJOB. Oxucnenue YTJICBOJAOB — HCTOYHHWK SHCPIUH KUBBIX OPTaHU3MOB.

[lonsiTue 00 HCKYCCTBEHHBIX BOJIOKHAX Ha IpPUMEpPE alleTaTHOrO  BOJIOKHA.
Unentuduxanuss oOpraHudyeckux coenuHeHuid. ['eHeTnueckas CBA3b MEXKIy KiaccaMu

OpTaHHUYCCKUX COE€IUHEHMH.

Awmunbl. [lepBuuHbIe, BTOPUYHBIC, TPETUYHBIC aMUHBI. Kiaccudukaims aMiuHOB IO TUITY
VIJIEBOJOPOAHOTO  paJuKala M YUCIY AaMUHOTPYNNI B  MOJIEKyJle. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MPEAEbHBIX aMUHOB. PU3HUECKUE CBOMCTBA AMUHOB. AMHUHBI KaK
OpPraHMYEeCKHE OCHOBAHHUA: PEaKUUH C BOJOM, KuUcIoTaMu. Peakuusi ropeHus. AHWIMH Kak
MIPEACTaBUTENh apOMATHYECKUX aMUHOB. CTpoeHue aHmiInHA. [IpruauHbl ocaabieHnss OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUH C aMMHAMHU MPEAEIIBHOTO psAla. XMMUUYECKUE CBOMCTBA AaHUJIMHA:
B3aUMOJICIICTBUE C KUCJIOTaMH, OpOMHOH BOJOH, oOkucieHue. IlomyueHne amMHHOB

AITKWJIMPOBAHUEM aMMHAaKa U BOCCTAHOBJICHUEM HUTPOIIPOM3BOAHLBIX YIJICBOAOPOOOB. Peakmus



3unuHa. [Ipumenenne aMuHOB B (papManeBTUYECKON MPOMBIIIUICHHOCTH. AHWIIMH KaK ChIPhE

AJId TIPOU3BOACTBA AHUJIMHOBBIX KpaCHTeHGﬁ. CuHTE3bI HA OCHOBCAHHIIMHA.

AmunHokuciaorel u  Oenku. CocraB M HOMeHkinarypa. CTpoeHHE aMHHOKHUCIOT.
['omonornyeckuii psia NOpPeAeNbHbIX AMHUHOKUCIOT. M3oMepusi IpelaenbHbIX aMHHOKHCIOT.
dusnueckue CBOWCTBA MpENENbHBIX AMHUHOKUCIOT. AMHHOKHMCIOTBI Kak aMdoTepHble
opranuueckue coequHenus. Cunres nentunos. Ilentunnas cBA3b. buonornueckoe 3HaueHue o-
aMHHOKUCIOT. OO0JIaCTH NMPUMEHEHUs] aMUHOKHCIOT. Belku Kak HpupoaHbIe OMOIMOIUMEpHI.
CoctaB u crpoenue OenkoB. OCHOBHBIE aMHHOKHCIIOTHI, OOpasyomue Oenku. XuMHYeCKue
cBOMcTBa OEJKOB: THAPOJM3, J€HATypalys, KaueCTBEHHbIE (L[BETHbIC) PEAKUMU Ha OCNKH.
[TpeBpamenust 6eaKoB NMUIIK B opranuizMe. buonormdeckue GyHkuuu 6enkoB. JlocTuxeHus B
U3YYEHUU CTPOEHMSI U CHHTE3a O€JIKOB. A30TCOAEpXkalllhe TeTepPOLUKINYECKHUE COEINHEHUS.
[Tupponn ¥ TUPUIAUH: DJIEKTPOHHOE CTPOEHUE, APOMATUYECKUN XapakTep, pas3jiuuue B
IIPOSIBJIEHUM OCHOBHBIX CBOMCTB. HyKileMHOBBIE KHUCIOTBI: cocTaB U crTpoeHue. CrpoeHue
HykneotunoB. CoctaB HykinenHoBbix kucior (AHK, PHK). Ponb HykIE€MHOBBIX KHCIOT B
KU3HEJCATEIIbBHOCTH OpraHu3MoB. BpicokomonekynspHble coennHeHus. OCHOBHbBIE TMOHSATUS
BBICOKOMOJIEKYJISIPHBIX ~COEIMHEHUH: MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO, CTEIEHb

MoJIMMEpHU3allu.

Knaccugpukanusa nonumepoB. OCHOBHBIE CIOCOOBI MOJTYYEHHUS] BBICOKOMOJIEKYISIPHBIX
COCIMHEHUI: pEaKIUM TMOJUMEpU3alMM M MOJMKOHJAeHcauuu. CTpoeHue U CTpyKTypa
MIOJIMMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT CTPOCHMSI MOJIEKYJN. TepMoIIacTUYHBIE U
TEPMOpEaKTHUBHBIE ToauMepbl. [IpoBonsmiume opranumdeckue mnonuMmepsl. KommnosuTHbie
MaTepuaibl. [lepcrieKTHBBI HCIONB30BaHMSI KOMIIO3UTHBIX MarepuanoB. Kraccudukanus
BOJIOKOH. CHHTeTHYeckHe BOJOKHA. [lomuddupHble M MmomuamMuaHbBIE BOJOKHA, UX CTpPOEHHE,
cBoiictBa. IIpakTnueckoe HCIONb30BaHUE BOJOKOH. CHHTETHYECKHE IUIEHKH: W3OJIALUASA UL
MIPOBOJIOB, MEMOpPaHbI JIsl ONPECHEHUS BOJbI, 3aIIUTHBIE TUIEHKH JJI1 aBTOMOOUJIEH, TIacThIpH,
XUpyprudeckue moBsi3ku. HoBble TEXHONOTMH JalbHENUIIEro COBEPIIEHCTBOBAHUS MOJUMEPHBIX

MaTepHaoB.
Teopernueckne ocHoBbI xumMuu (11 Kiace)

Crpoenne BemectBa. COBpEeMEHHasi MOJIENb CTPOCHHUS aroMa. Jlyanus3m BJIeKTpoHa.
KBanToBsie uncna. Pacnipenenenue 31eKTPOHOB MO SHEPTETUYECKUM YPOBHSIM B COOTBETCTBHH C
OPUHIUIIOM HauMEHBIIEH »HEpruu, mpaBwioM XyHna u npuHnunom Ilaymu. Ocobennoctu

CTPOEHHS YPHEPTeTUUECKUX YPOBHEH aTOMOB d- 3JIEMEHTOB. DJIEKTPOHHAs KOH(UTypaIus aToMa.



Knaccupukaiiuss XUMHYECKUX DJIEMEHTOB (S-, P-, O-amementsl). OCHOBHOE M BO30YXKICHHBIC

COCTOSIHHS aTOMOB. BajeHTHbBIE OJICKTPOHBI.

[lepuonnueckas cucrema xumuueckux daeMeHToB J[.M. MenneneeBa. Ouznueckuii
cMmbica Ilepuonnueckoro 3akona .M. MenneneeBa. [IpuunvHbl M1 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M HX COEIMHEHMI 0O mepuojamM u rpynnaM. MupoBo33peHuYecKoe u
HayyHoe 3HaueHue Ilepuonuueckoro 3akona .M. MenneneeBa. [Ipornossr JI.M. Menneneena.

OTKpBITI/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.

DNeKTpoHHAasT MPHUpPOJa XUMHUUYECKOW CBSI3U. DJIEKTPOOTpULATENbHOCTh. KoBasieHTHast
CBSI3b, €€ PA3HOBUIHOCTU M MEXAHU3MbI 00pa3oBaHus (OOMEHHBIA U JOHOPHO-AKIENTOPHBIN).
Honnast  cBsi3p.  Meramnnyeckass  cBsizb.  BogopogHas — cBsizb.  MeXMONEKYIsIpHbBIE
B3anmoeiicTeus. Kpucramnnueckue u amop(dHbIe BelecTBa. TUIBI KPUCTAJIUIMUECKUX PEIIETOK
(aroMHasi, MOJCKyJspHas, HOHHAs, METALIMYECKas). 3aBUCHMOCTh (DU3MYECKHX CBOWCTB
BEIIECTBA OT THUINA KPUCTAUIMUECKOM pemieTku. [IpudmHBl MHOTroOoOpas3usi BEIIECTB.
CoBpeMCHHBIC MPEJACTABICHUS O CTPOCHUU TBEPABIX, JKHIKHX M Ta3000pa3HBIX BEIIECTB.
Kunkue kpuctaiipl. XuMUYECKHE peakluuH. ['OMOTreHHbIe U reTeporeHHble peakuuu. CKopocTh
peaKkiuu, €€ 3aBHUCUMOCTh OT Ppa3NUYHBIX (PaKTOPOB: MPHUPOABI PEArupyONUX BEHIECTB,
KOHIIGHTpAIlMd PEarupyromux BeIIecTB, TemriepaTypbl (mpaswio Bant- [odda), mmomanu
PEaKIIMOHHOW TOBEPXHOCTH, HAJIUYMs KaTalu3aTopa. DHEPrus aKTUBAIMH. AKTHBUPOBAHHBIM
koMIuiekc. Karanuszatopel u karanu3. Ponp Karaam3aTopoB B MPUPOJE U HPOMBIILIEHHOM

MMPONU3BOJACTBC.

[Tonatue 06 sHTambnuM W >HTponuH. DHeprus ['mO6ca. 3akoH ['ecca u cnencTBus u3
Hero. TemoBele 3pPexThl XUMUUYECKUX peakuuil. TepMoxumuueckrue ypaBHeHHus. OOpaTUMOCTh
peakmuii. Xumudeckoe paBHoBecue. CMeIIeHHE XHUMHYECKOTO PABHOBECHUS MO/ JIEHCTBHEM
pa3NMYHBIX (AKTOPOB: KOHIEHTpPAlMM pEareHTOB MM MPOAYKTOB PpEaKIUH, JaBICHHUS,

TCMIICPATYPhI. Poap cMenienus PaBHOBECHS B TCXHOJIOTUYCCKUX ITPOLECCaX.

HucnepcHble cuctemsl. Kommonanele cucremsl. icTuHHBIE pacTBOpBl. PacTBopeHune Kak
¢duzuko-xumMmuyeckuii mporecc. CriocoObl BbIpaKeHUsI KOHIIEHTPALUK PaCTBOPOB: MaccoBast OIS
PacCTBOPEHHOT'O BEIIECTBA, MOJSpPHAs M MOJsJIbHAasg KOHIEHTpauuu. TuTp pacTBOopa u

TUTPOBAHUE.

Peakuuu B pacTtBopax 3meKTpoiauToB. KauecTBeHHblE peaklMd Ha HOHBI B PacTBOPE.
KucnoTHO-OCHOBHBIE B3auMOJEHCTBUS B pacTBOpax. AmdorepHOCTb. MOHHOE mpousBeneHHe
Boabl. Bomoponueiii mokaszatens (pH) pactBopa. I'maponus coneil. 3HaueHue TMApPOIU3a B

Ounonoruuecknx oOMeHHBIX Iporeccax. [[puMenenue ruponrsa B MPOMBIILIICHHOCTH.



OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH B IIPUPOJIE, TPOU3BOCTBEHHBIX MPOIeCccax
U JKU3HEACATEILHOCTH OpraHu3MoB. OKHCIUTEIBbHO- BOCCTAHOBUTEIBHBIN MOTEHIUAT CPEIb.
Huarpamma Ilyp6>. IloBemenue BemiecTB B cpenax ¢ pasHbIM 3HaueHuem pH. Meronas
3JICKTPOHHOTO U JJICKTPOHHO-MOHHOTO Oaylanca. ['aqbBaHMYECKUH dJIeMEHT. XHUMHYECKHE
UCTOYHUKK TOKa. CTaHIapTHBIA BOJAOPOJHBIA 3yekTpod. CTaHIapTHBIA AIEKTPOIHBIN
NOTEHIMAI CHUCTeMbl. Psii  CTaHAapTHBIX 3JIEKTPOAHBIX NOTEeHHHaIoB. Hampasnenue
OKUCITUTEIBHO- BOCCTAHOBUTENBHBIX PEAKIHMI. DJIEKTPOJIM3 pPAaCTBOPOB U PACILIABOB COJICH.
[IpakTHueckoe NPUMEHEHHE SJICKTPOIHM3a JUIsl TOJYYCHHS IEIOYHBIX, IEIOYHO3EMETbHBIX
METaUIoB U amtoMuHUsA. Koppo3us MeTamioB: BUABI KOPPO3HUH, CIIOCOOBI 3aIIUTHl METAIOB OT

KOPPO3HH.

OcHoBbl Heopranundeckod xumuu OOmas xapakrtepuctuka snemeHToB [A—IIIA-rpynm.
Oxcuapl U MEpoKcHIbl HaTpus M Kaiud. Pacno3sHaBaHue kaTMOHOB Harpus U Kamusa. Conu
HaTpUs, Kajus, KaJblMsl U MarHus, X 3HaYeHHE B NPUPOJAE U KU3HU uesoBeka. JKecTkocTh

BOJBI U CIIOCOOBI €€ YCTPpAHCHUS. KomirexcHble COCIUHCHUS aJIFOMHMHUA. ATIOMOCHIINKATEI.

Metamnst IB-VIIB-rpynn (Meap, nmHK, XpoM, MmapraHei]). OcoOEHHOCTH CTPOCHHUS
atoMmoB. O0mue ¢usnueckre u xuMudeckue cBoiicta. [lomyuenne u npumenenue. OKCUABI U
THJIPOKCUIBI STHX METAJJIOB, 3aBHCHUMOCTh HMX CBOMCTB OT CTENEHH OKHCJICHHS D3JIEMEHTA.
Baxneiimue conu. OKucIuTeNbHBIE CBOICTBA COJE€M XpoMa M MapraHiia B BBICHIEH CTENeHU

okucienus. KommnekcHeie COCAUHCHUA XpOMa.

O6mas xapakrepuctuka anemeHToB [VA-rpymnmel. CBOHCTBA, MOJyYeHHE U TPUMEHEHUE
yrisa. CUHTE3-Ta3 Kak OCHOBa COBPEMEHHOW MPOMBILIIIEHHOCTH. AKTUBUPOBAHHBIN Yrojib Kak
aacopOenT. HanocTpykTypsl. MupoBble AOCTHXKEHHSI B 0O0JaCTH CO3JaHUsS HAHOMAaTEpUAJIOB.
DNEKTPOHHOE CTPOECHHE MOJIEKYJIbl yrapHoro rasa. [lonydyeHue u nmpuMeHEHHE yrapHOro rasa.
buonorudeckoe neiictBue yrapHoro raza. KapOuasl KaibIus, aroMUHAS U Kene3a. KapOboHaTsl
U ruapokapOoHaTel. KpyroBopoT yriepoja B KuUBOM M HexuBod mpupone. KauecTBeHHas
peaknus Ha KapOoHaT-moH. DuU3NUYECKHEe W XUMHUYECKHE CBOWCTBa KpemMHUsA. CuilaHbl U
cumuiuasl. Oxenn kpemuus (IV). KpemuueBbie KUCTOTH M uX coiii. CHIIMKAaTHBIE MUHEPAITBI —

OCHOBA 3€MHOH KOPBI.

Obmas xapakrepucTtrka 3neMeHToB VA-rpynnel. Hutpunpsl. KauectBennas peaxkiusi Ha
MOH aMMOHUS. A30THasi KHCJIOTa Kak OKHCIUTedb. HuTpaTel, MX ¢u3ndeckue U XUMHUYECKUE
cBoiicTBa, mpuMmeHeHue. CBoiicTBa, mony4yeHne u npumeHeHue pocdopa. @ochun. Dochopubie

u nosidocdopHbie KUCTOTH. bruonorudeckas poib hocdaros.



OO6mas XapaKTEePUCTUKA AJIEMEHTOB VIA-rpynmsbt. Oco0Oblie CBOMCTBa
KOHIICHTPUPOBAHHOW CepHOW KHUCIOTHL. KadecTBeHHbIE peakiuu Ha CyabQua-, Cyibpur-, u

Cynb(aT-uOHBI.

Obmas xapakrepuctuka d31aeMeHTOB VIIA-rpynmbel. OcoGeHHOCTH XuMHH (TOpAa.
l'asorenoBoOpoAbl W HMX TOJNy4eHHE. [aJlOreHOBONOPOAHBIE KHCIOTBI W HMX COJM.
KauecTBeHHbIE peakMM Ha TrajoreHuA-uoHbl. Kuciopoacoaepxkamue COEIUHEHHS XJIOpa.
[IpruMmeHeHne rajoreHoB M MX BaXHEUIIMX coequHeHUi. bnaropoaneie rassl. [lpumeHeHue
0J1aropoJIHBIX ra3oB. 3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHUH, BBICIIUX OKCHJIOB U THAPOKCUAOB. neHTH KA HEOPraHMUYECKUX BELIECTB U

HOHOB.

Xumus W ku3Hb HaydHble MeTOnbl NMO3HAHMS B XUMHH. VICTOUHHMKM XUMHUYECKOM
uHpopmanuu. Ilouck wHPOpPMAUMK 1O Ha3BaHWUAM, HAECHTH(PHUKATOpAM, CTPYKTYpPHBIM
dopmynaM. XUMHUUECKUI aHaIU3, CUHTE3, MOJAEIMPOBAHUE XUMHUUYECKUX IPOLECCOB U SBJICHUN
KaK METOJbl HAy4yHOIO IIO3HaHWA. MaTemMaTH4ecKoe MOJACIUPOBAHUE IIPOCTPAHCTBEHHOIO
CTpPOEHHUS MOJIEKYJl opraHnuyeckux BemiecTB. CoBpeMeHHblEe (U3MKO-XUMHUYECKHE METOIbI

YCTAHOBJICHHUA COCTaBa U CTPYKTYPbI BCIICCTB.

Xumus u 310poBke. JlekapcTBa, epMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGsieMbl, cBsi3aHHBIE C NMPUMEHEHHEM JIEKapCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
(dakTophl, pa3pylallue 310poBbe (KypeHHE, YHOTpeOJeHUE ajKoroJis, HapKOMaHUs).

PanmonansHOe nutanue. IIuimessie ,Z[O6aBKI/I. OcHOBBI MMUILEBON XUMUH.
XUMUs B MEIUIINHE. Pa3pa60TKa JICKApCTB. XUMUYECKHE CCHCOPHI.

XuMHUg B TMOBCEAHEBHOW JKHU3HU. MOIOIIKME W YUCTAILIME CpENCTBAa. PemnenseHTsl,
uHCeKTUIUABL. CpelcTBa JHYHOW THTHEHB W KocMeTuku. [IpaBuia Oe3omacHOil paboOThI C

CAKUMU, TOPIOYMMU U TOKCUYIHBIMU BCIICCTBAMH, CPCIACTBAMU OBITOBOI XUMUH.

XuMHS U CENIbCKOE XO3sICTBO. MUHepanbHble H opraHudeckue ymoopenus. Cpencrsa
3alIUThI paCTeHHfI. XuUMHA B MPOMBIINIJIICHHOCTH. O6HH/I€ MNpEaACTaBICHUA O MNPOMBIIIJICHHBIX
crocobax TMOMy4YeHHUs XMMUYECKHMX BEIIECTB (HAa MpUMepe IPOU3BOJCTBA aMMHaKa, CEpHOU
KucioThl).  [IpombinienHass  opranuveckas  xumusa.  Cblppe a1 OpraHUYEecKOM
npoMbIIIeHHOCTH. [IpobiieMa 0TX0A0B M MOOOYHBIX MPoayKTOoB. Hanbonee KpynmHOTOHHAXKHBIS
MPOU3BOACTBA OPraHMYECKUX coeauHeHuil. YepHas u uBeTHas MeTawtyprus. CTekiIo Hu
CHJIMKAaTHAasi MPOMBIIIIIEHHOCTh. XUMUS U HEepreTuka. [IpupoHbie HCTOYHUKH YTII€BOIOPOIOB.

[Tpupoaublii ¥ MONyTHBIA HE(TAHON Ta3bl, UX cocTaB M Hcmosnb3oBaHue. CoctaB HePTH U ee



nepepadotka. Hedrenpoaykrel. OktaHoBoe uncio 6eH3nHa. OxpaHa OKpYXKalomend cpeisl Mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEPTENPOAYKTOB. AJBTEpPHATUBHBIE HCTOYHUKU
sHepruu. Xumus B cTtpoutenbeTBe. Llement. beron. Ilogbop onTUManbHBIX CTPOHMTENBHBIX
MaTEpUalIOB B IPAKTUYECKOW NEATEIbHOCTU 4YEJIOBEKAa. XHMHS M OKOJIOTHA. XUMHYECKOE
3arps3HEHUE OKpyXKaroled cpeasl M ero mnociueactBus. OxpaHa ruapocdepsl, IOUBHI,

atMochepsl, GI0psl U hayHBI OT XUMHYECKOTO 3arpsi3HCHUS.

Tunel pacdeTHbIX 3amauy: HaxoxaeHwe MOJEKYISIpHOW (OPMYIBI  OPTraHHYECKOTO
BEILIECTBA I10 €r0 IJIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJSUIUMX B €r0 COCTaB, WIH IO
npoaykTaMm cropanus. PacueTsl MaccoBOW A0M (Macchl) XMMHUYECKOTO COCIUMHEHHS B CMECH.
Pacuersr macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CITU OJTHO M3 BEIIECTB
JaHO B M30BITKE (MMeeT mpuMecH). PacdeTsl MaccoBO# miiM 00BEMHOW JOJIH BBIXOJA MPOIYKTA
peakuuMu OT TEOPETHUYECKH BO3MOXHOro. Pacyersl TemmoBoro 3¢ddekra peakuuu. Pacders
00BEMHBIX OTHOIIICHUH Ta30B MIPU XUMUYECKUX peakiusax. PacyeTsl maccol (00beMa, KOIMYECTBA
BEIIIeCTBa) MPOJYKTa PEaKIuu, €CIU OJHO W3 BEILIECTB JIaHO B BHUJE PAcTBOpa C OMpEIeIICHHOM

MaCCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.



3. Y4eOHO-TeMaTHYeCKHH IJIAH Kypca

Neni/n HasBanue Tembl, pa3jaena Koua-Bo
4acoB
10 xknacc
1. OCHOBHBIE TEOPETUYECKNE TIOJOKEHUSI OPrAaHUYECKON XUMUU 13
2. VYr1eBo10pO/IbI 24
3. | Kucnopoacoaepikariye opraHu4ecKue coeinHeHMs 18
4, A3zoTconepikaliue OpraHUYeCKHUe COCUHEHHS. 11
I'eTepodyHKIIMOHATIBHBIE COEIMHEHMUSI
5. | Xumust IpupOHBIX COCTMHEHUH 36
Uroro: 102
11 knacc
1. CtpoeHue BeniecTra 7
2. OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS PEAKIUI 11
3. | BemectBa 1 OCHOBHBIE THIIBI UX B3aUMOAEHCTBUS 19
4, XHUMHUS 3JIEMEHTOB 75
102

Hroro:




