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1.Il1anupyemMbie pe3yabTaThbl OCBOCHUS Y4eOHOI0 mpeaMeTa XumMus
JInyHOCTHBIE pe3yJIbTAThI
JImuHOCTHBIE Pe3yNbTaThl B cepe OTHOIIEHUH 0oOydarommxcs K cede, K CBOeMy 3/10pOBbBIO, K
MO3HAHUIO ceOs:
- TOTOBHOCTb U CITIOCOOHOCTH 00ecneynTh cebe U CBOUM OJIM3KUM JOCTOMHYIO *KU3Hb B Ipoliecce
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM ESITEIBHOCTH;
-IPUHATHE W pealiu3alus [EHHOCTEH 370poBOro M 0Oe3omacHoro obpasa >Ku3HU, OepexHoe,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOUIEHHME K COOCTBEHHOMY  (pU3M4YeckoMy U
MICUXOJIOTHYECKOMY 3/I0POBBIO;
- HEMIPUSITHE BPEIHBIX MPUBBIUEK: KYPEHHUS, YIOTPEOICHUS aKOT0JIsl, HAPKOTHKOB.
- YBOXEHHME K CBOEMY Hapoly, 4yBCTBO OTBETCTBEHHOCTH Iiepen PonmHOM, ropaoctu 3 CBOU
Kpaii, cBoro Ponmuny, mpoluioe 1 HacTosiiee MHOTOHAIMOHALHOTO Hapoaa Poccun, yBaxeHue K
rocy/IapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);
- BOCIIUTAHUE YBAXKCHHS K KYJIbType, S3bIKaM, TPATUIUSAM U 00bIYasiM HAPOJIOB, TIPOKHBAFOIIIIX
B Pocculickoit @enepanuu.
- TOTOBHOCTh OOYyYarOIMXCSd K KOHCTPYKTHUBHOMY YyYacTHIO B TMPHUHITHM pPEIICHUH,
3aTparvBalOIIMX WX TpaBa U HUHTEPEChl, B TOM YHUCIE B PazNUYHbIX (opMax OOLIECTBEHHON
caMOOpTaHu3aIK, CaMOYIIPaBIICHUS, OOIIECTBEHHO 3HAYMMOM e TETLHOCTH;
- HPAaBCTBEHHOE CO3HAHWE W TOBEACHHE HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKHUX LEHHOCTEMH,
TOJIGPAHTHOTO CO3HAHUS U TIOBEJEHUS B MOJHKYJIBTYPHOM MHUpPE, TOTOBHOCTU U CIIOCOOHOCTHU
BECTH JHUAJIOT C IPYTUMHU JIOJbMH, JOCTUTaTh B HEM B3aUMOMOHUMAHUS, HAXOUTh OOIIHE 1eNn
U COTPYIHHUYATH JJIS UX JOCTHKCHHUS;
- pa3BUTHE KOMIIETEHIIMI COTPYJHHYECTBA CO CBEPCTHHKAMH, AETbMH MIIAJINIETO BO3pacCTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIE0BaTENbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIHbHOCTH.
- DKOJIOTHYECKAsi KyJbTypa, OEpeXHOe OTHOMIICHUS K POTHOW 3emiie, PUPOJHBIM OOraTcTBaM
Poccun m mupa;
- HETEePNHUMOE OTHOIIIEHHUE K ACUCTBUAM, TPUHOCSIINM BpPE]] SKOJIOTUH;
- IPUOOPETEHUE OTBITA SKOJIOT0O-HATIPABIEHHOU IEATENLHOCTH,
- OTBETCTBEHHOE OTHOIICHUE K CO3JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MTPHHSTHS
IICHHOCTEH CEeMEITHOM KHU3HU,
- OCO3HAHHBIN BBIOOp OyAyIIeH nmpodeccun Kak MyTh U CIIOCO0 peann3anuu

COOCTBEHHBIX JKU3HEHHBIX IIJTaHOB,



- TOTOBHOCTH 00YYaIOIUXCS K TPYAOBOH MpOo(heCCHOHATIBHON e TEIbHOCTH KaK K BO3SMOYKHOCTHU
y4acTusi B PEIICHUU JMYHBIX, OOIIECTBEHHBIX, T'OCYIAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
pooJIeM.

MeTtanpeameTHblie pe3yJabTaThl

Mertanpeamernble  pe3yiabTaThl  OCBOEHHSI  OCHOBHOM  0Opa3oBaTeilbHOW  MPOTpamMmbl
IpEeCTaBJICHbI TPEMS IPyIaMi YHHUBEPCATbHBIX yueOHbIX AevicTBuil (Y'Y /).

Pezynamusnvie ynusepcanvhuvle yuebHbie 0eticmeus

BBIITyCKHUK HAay4uTCSA:

- CaMOCTOSITEIBHO ONPEAEIIATH LI, 331aBaTh [1apaMEeTPbl U KPUTEPUH, IO KOTOPBIM

MO3KHO OIIPEIEIUTb, YTO LEJIb JOCTUTHYTA;

- OLICHMBAaThb BO3MOXKHbBIE IIOCJIEJICTBUS JOCTM)KEHHS ITOCTABJIEHHOW WEIHU B JAESITEIbHOCTH,
COOCTBEHHOM JKU3HM M >KU3HHU OKPYKAIOLIUX JIFOJIEH, OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U
MOpaJly;

- CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIC 33/Ia4H B 00pa30BaTEIIBHOMN JICATEILHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

- OpraHu30BbIBaTh () (PEKTUBHBINA MOUCK PECYPCOB, HEOOXOIUMBIX ISl TOCTHKEHUS
MIOCTaBJICHHOM 11eJIN;

- COMOCTABJIATH MOTYYEHHBIN Pe3ybTaT AESITEIbHOCTU C IOCTABICHHON 3apaHee

LETIBIO.

TloznasamenvHule yHugepcaivhvie yueOHbvle Oeticmaus

BBINTyCKHUK HAay4uTCSA:

- UCKaTh M HAXOAUTHh OOOOIIEHHBIE CMOCOOBI PEIICHHs 3a7a4, B TOM YHKCIIE, OCYIIECTBISAThH
pa3BepHyTbIiI MHGOPMAIMOHHBIM MOMCK M CTaBUTh Ha €ro OCHOBE HOBble (yueOHblEe H
MO3HABATENIbHbBIC) 33]/1a4H;

- HCHOJB30BaThb PA3JIMYHBIE MOJIETbHO-CXEMAaTUUYECKUE CpeAcTBa i MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUH, & TAKKE TPOTUBOPEUMH, BBISIBICHHBIX B
WH()OPMAIMOHHBIX UCTOYHHUKAX;

- BBICTpanWBaTh WHAMBHUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAsl OTPAaHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUUYECHUS;

- MEHSTH U yJI€P)KUBATh Pa3HbIC TIO3UIIMU B MIO3HABATEIILHON JIEATEILHOCTH.

Kommynuxamusnvle ynueepcanvHule yuebHvie Oelicmeus

BrinyckHuk Haydurcs:

- OCYHICCTBJIATH ACJIIOBYIO KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIILIMHA



(kak BHyTpH 00pa3oBaTeIbHOW OpraHU3allMH, TaK U 3a €€ MpejeramMu), moadupaTh MapTHEPOB
JUTSL ICTIOBOM KOMMYHUKAIIUUA MCXOJS M3 COOOpaKEHUH pe3ynbTaTUBHOCTH B3aUMOJACHCTBHUS, a
HE JIMYHBIX CUMIIATH;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTY B YCIOBUIX PEabHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

- Pa3BEPHYTO, JIOTUYHO ¥ TOYHO M3J1arath CBOIO TOUYKY 3PEHUS C UCIIOJIH30BAHUEM

aJICKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB.

IIpeaMeTHbIe pe3ybTaThl

BBIITyCKHUK HAay4uTCSA:

— packpbIBaTh Ha MpHUMEpPax poJib XUMHH B (DOPMHPOBAHUHM COBPEMEHHOW HAYYHOW KapTHHBI
MHpa U B MPAKTUYECKOU ACATEIHHOCTH YEJIOBEKAa, B3aMMOCBSA3b MEXIY XMUMHEH U JPYTrHMHU
€CTECTBEHHBIMU HAayKaMU;

— WUTIOCTPUPOBATH HA NPUMEPAX CTAHOBJIEHUE U SBOJIOLMIO OPraHUYECKON XMMHUHU KaK HayKu
Ha Pa3JIMYHBIX UICTOPUUYECKUX FTArax €e Pa3BUTHS;

— YCTaHaBJIMBATh TMPUUYUHHO-CIICJICTBEHHBIC CBSI3U MEXIY CTPOCHHEM aTOMOB XHMHYECKUX
3JIEMEHTOB U MEPUOJANYECKUM U3MEHEHHEM CBOMCTB XMMHMUYECKHUX AJIEMEHTOB M MX COCIUHEHHI
B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B IEPUOANYECKON CUCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOCHHUE W CBOMCTBA BEIICCTB, MPUMEHSS MOJOKEHHS OCHOBHBIX
XUMHUUYECKUX TEOPHIl: XMMHUYECKOTO CTPOEHHUs OpraHMuYecKux coequHeHuit A.M. bytieposa,
CTPOEHHUSI aTOMa, XUMUYECKOMN CBA3H, DJIEKTPOIUTHUYECKON NUCCOLMALNUA KUCIOT U OCHOBaHMM;
YCTaHaBIUBATh MPUYUHHO-CIIEJICTBEHHbIE CBSI3U MEXAY CBOWCTBAMH BELIECTBA U €0 COCTAaBOM
U CTPOCHUEM;

— TMPUMEHSTH TpaBUJA CHUCTEMAaTUYECKOW MEXIYHAPOJIHONW HOMEHKJIATYphl KakK CpelCcTBa
pa3ianyeHus U UACHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

— COCTaBIIATh MOJIEKYISpPHBIE M CTPYKTypHBIE (OPMYIbl HEOPTraHUYECKUX U OPTraHUYECKHX
BEIIECTB Kak HocuTened wuHQOpMalMu O CTPOEHUWU BEIIeCTBa, €ro CBOWCTBaxX U
MIPUHAJIC)KHOCTH K OTMPEIETICHHOMY KJIaCCy COCIMHECHHIA;

— OOBSACHATH MPUPOIY U CIOCOOBI 0OPAa30BaHMSI XUMUYECKOW CBSI3M: KOBAJICHTHOU (TOJSIPHOIA,
HEMOJISIPHOM), NOHHOW, METaJNIMYECKOW, BOJAOPOJHOM — C IENbI0 OIMpeNeTeHHs] XUMUYECKOU
AKTHBHOCTH BEIICCTB;

— XapakTepu3oBaTh (HU3UYECKHE CBOWCTBA HEOPTaHMUECKHMX W OPTraHWYECKUX BEIIECTB |
YCTaHABIMBATh 3aBUCHUMOCTh (U3NYECKUX CBONCTB BEIHIECTB OT THIA KPUCTALTHYECKON
pELIeTKY;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUW XWMHUYECKHX CBOMCTB IMPOCTHIX BEIIECTB,

BOJIOPOJIHBIX COEMHEHH, BBICIITUX OKCUJIOB U TUIPOKCHJIOB;



— MPHUBOAUTH MPUMEPHl XUMHYECCKUX PEAKIUi, PACKPBIBAIOIINX XapaKTEPHBbIC XUMHYCCKUE
CBOMCTBA HCOPTaHUYCCKUX U OPraHUYCCKHUX BCIICCTB HN3YYCHHBIX KJIACCOB C IECJIBIO HX
I/II[CHTI/I(I)I/IKaI_[I/II/I u 06’b$ICHeHI/I5I oOactu MMPUMCHCHU A,

— ONpenesTh MEXaHW3M pPEaKIUH B 3aBUCHMOCTH OT YCIOBHUH IPOBCICHHS pEaKIUU M
POTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUUSCKHX PEaKIMii Ha OCHOBE THIIA XUMHUYECKOM
CBS3U U aKTUBHOCTH PCAarcHTOB,

— YCTaHaBJIMBAaTb 3aBUCHUMOCTDH peaKHHOHHOﬁ CHOCOGHOCTI/I OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ oT
XapakTepa B3aUMHOTO BJIMSHHS aTOMOB B MOJICKYJaX C IEJbIO MPOrHO3MPOBAHHS MPOTYKTOB
peaKIum;

— YCTaHaBJIMBATb 3aBUCHUMOCTbH CKOPOCTH XUMHYECKOU pCakiun U CMCHICHUSA XUMHUYCCKOI'O
PAaBHOBCCHUA OT Ppa3jJInYHbIX (baKTOpOB C OCJIbIO OINPCACICHHUA OITUMAJIbHBIX yCJIOBI/Iﬁ
POTEKAHHSI XUMHUYECKHX MPOIIECCOB;

— YCTaHaBIMBATh T'€HETHYECKYIO CBSI3b MEXIy KiIacCaMHd HEOPraHWYEeCKHX W OPraHuYeCKUX
BCIICCTB JIA O6OCHOBaHI/I$I HpHHHHHHaJIBHOﬁ BO3MOXHOCTHU ITIOJYUCHUSA HCOPraHUYCCKUX M
OpPraHUYeCKUX COCIMHCHUIN 3a[aHHOTO COCTaBa M CTPOCHHUS;

— MO0MPATh PEareHThl, YCIOBUS M ONPEACIIATh MPOLYKTHI PEAKIIHii, MO3BOJISIOIINX PEATU30BATh
7a00paTOPHbIE W IPOMBIIUICHHBIC CIOCOOBI IMOJYYCHHUS BaKHCHUIIMX HEOPTaHHMYCCKUX |
OpTraHU4YCCKUX BCIICCTB,

— OIpEIENIATh XapaKTep Cpelbl B pe3yiabTaTe THAPOJIM3a HEOPTaHHYECKUX M OPraHUYECKUX
BCIICCTB M TPUBOJUTH MPUMEPHI THIPOJIM3Aa BEIICCTB B TOBCEIHEBHON J>KU3HU 4YEJIOBEKa,
OHMOJIOTMYECKMX OOMEHHBIX MPOIIECCaX M MPOMBIIIICHHOCTH;

— MMPUBOJUTH IMPpUMCPHBL OKHUCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/’I B mnpuponae,
MPONU3BOACTBCHHBIX MMPOHCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB;

— 00OCHOBBIBATh MPAKTHYECKOE HCIIOJIb30BAHUE HEOPTaHMYECKUX M OPTaHUYECKHX BEUIECTB W
UX PEaKIUi B MPOMBIIIICHHOCTH U OBITY;

— BBINOJHATL XUMHUYECKUN SKCHICPUMCHT 110 paClioO3HaBaHUIO W IMOJTYUYCHUIO HCOPTaHNYCCKUX H
OpTraHU4YCCKUX BCHICCTB, OTHOCAIIUXCA K Pa3IMYHBIM KjlacCaM COCI[I/IHGHI/II\/'I, B COOTBETCTBHU C
NpaBUJIaMU M TIpueMaMu O€30TacHOM padOThl ¢ XMMHUYECKMMHU BEIIECTBAMHU M JIAOOPATOPHBIM
o0opynoBaHueM;

— IPOBOJAMUTH pacueThl Ha OCHOBE XMMHUYECKHUX (OpMYN U ypaBHEHHUI peakluid: HaXOXACHHE
MOJICKYJISIPHOM (OPMYJIBI OPraHMYECKOTO BEIIECTBA MO €ro IMJIOTHOCTH W MAacCOBBIM JOJISIM
DJIEMEHTOB, BXOJISIIUX B €r0 COCTaB, WIM IO MPOJYKTaM CrOPAaHHUsS; pacdyeThl MacCOBOM JOJIH
(Macchl) XUMUYECKOTO COCIMHEHHSI B CMECH; pacueThl Macchl (00beMa, KOJIMUYECTBA BEIIECTBA)

MPOJYKTOB PEAKIUH, €CIH OHO U3



BEIIIECTB JTaHO B M30BITKE (MMEET MPUMECH); PacyeThl MAacCOBOM MM OOBEMHOM JTOJIM BBIXOJA
MPOJYKTa PEaKIUU OT TEOPETHUYECKH BO3MOXKHOTO; PAacuUeThl TEIIOBOro 3(QeKra peaxiuu;
pacueTsl OOBEMHBIX OTHOIICHHH T'a30B MPH XUMHUYECKUX PEAKIUAX; pacueThl Macchl (00beMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIUu, €ClM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
OTpezieNIeHHOM MacCOBOM JI0JIEH paCTBOPEHHOT'O BEILIECTBA;

— HWCIOJIb30BaTh METOJbI HAYYHOTO IMO3HAHUS: aHAIW3, CHHTE3, MOJCIUPOBAHHE XUMHUYECCKHUX
MPOIIECCOB M SIBICHUM — TPU PEIICHUH Y4eOHO-HUCCIEeNOBATENLCKUX 3a/ad 0 HM3YyYEHUIO
CBOICTB, CITOCOOOB MOJYYEHUS U PACTIO3HABAHUS OPTraHUYECKHUX BEIIECTB;

— BIAAETh MNpaBUiIaMH O0€30MacHOr0 OOpalleHHs] C E€AKUMH, TOPIOYMMH M TOKCHYHBIMH
BEIIICCTBAMH, CPEJICTBAMU OBITOBOW XMMHH,

— OCYIIECTBIISITh TOWCK XUMHUYECKOW WH(POpPMAIMK 10 Ha3BaHWSIM, WICHTU(UKATOPAM,
CTPYKTYpPHBIM (popMysiam BEIIECTB;

— KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH XUMHUECKYIO0 MH(OpMAILINIO, COAEPKAILYIOCS B
COOOINEHUSAX CPEICTB MaccoBOM WHoOpMaluu, pecypcax HHTEepHETa, HAay4IHO-TIOMYJISIPHBIX
CTaThsIX C TOYKH 3PCHHSI €CTECTBCHHO-HAYYHONW KOPPEKTHOCTHU B IEJISIX BBISBICHUS OMIMOOYHBIX
CyKaeHui u popMupoBaHUS COOCTBEHHON MO3UIINH;

— yCTaHaBIMBaTh B3aWMOCBSI3M MEXAYy (akTaMu U Teopuel, MPUYUHOW U CIEICTBUEM IpU
aHaJM3e TPOOJIEMHBIX CHTyalliii W OOOCHOBAaHMHM TIPUHUMAEMBIX PEIICHWH HAa OCHOBE
XUMHYSCKHUX 3HAHUIL,

— MPEACTaBIATh MYTH peUIeHHs] TI00aJbHBIX MPOOJIeM, CTOSIIUX MEepe] YEeIOBEYeCTBOM, U
MEPCIIEKTUBHBIX HAMPABICHUN Pa3BUTHUS XUMHUYECKHX TEXHOJOTHH, B TOM YHCIE TEXHOJIOTHUH
COBPEMEHHBIX MATEPHAIOB C PA3IMYHONW (YHKIIMOHATHLHOCTHIO, BO30OHOBIISIEMBIX UCTOYHHKOB
CBIPBS, TIEPEPAOOTKHU ¥ YTHIIM3AIMH TPOMBIIIJICHHBIX W OBITOBBIX OTXOJIOB.

BrimyckHuK Ha yriyOJIeHHOM YPOBHE MOTYYHT BO3MOXHOCTh HAYUUTHCS:

— (OpMyIHUPOBATH 11€J1h UCCIEAOBAHNUS, BBIIBUTATh U MPOBEPATH SKCIIEPUMEHTATIBLHO THIIOTE3HI O
XUMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE WX COCTAaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYIATh
B XMMHYECKHE PEAKITUH, O XapaKTepe U MPOJAYKTaX Pa3IMIHbIX XUMHUECKUX PEaKIINii;

— CaMOCTOATEIbHO TUTAHUPOBATh W MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI C COOIIOJACHHEM
MpaBuJI O€30MacHOM pabOTHI ¢ BEIIECTBAMH U 1a00paTOPHBIM 000PYIOBaHHEM;

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

— OMUCHIBATH COCTOSIHHE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHUECKUX
MPEJICTABICHU O CTPOEHUU aroMma JUisi OOBSCHEHUs pEe3ylIbTaTOB CIEKTPATbHOTO aHalIHu3a

BEIICCTB;



— XapaKTepHu30BaTh POJIb a30TOCOAEPIKAIIUX TeTEPOIUKINUYECKUX COCTUHEHUN U HYKJIEHHOBBIX
KHUCIIOT KaK BaXKHEUIINX OMOJIOTUYECKH aKTHBHBIX BEIIECTB;
— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,

JIC)KaIUX B OCHOBE IPUPOAHBIX U IIPOU3BOACTBCHHBIX ITPOLIECCOB.



2.ConepskaHue NporpaMmbl

OcHoBbl opranudeckoii xumuu (10 kaace)

IlosiBieHHe M pa3BUTHE OPraHUYECKOM XMMHUM Kak Haykd. I[Ipeamer opraHumdeckoin
XUMHUH. MeCTO U 3Ha4eHHE OPraHUYeCKOM XMMHM B CUCTEME €CTECTBEHHBIX HayK. B3anuMocBs3b
HEOPraHMYECKUX U OPraHUYECKHX BEIECTB. XMMHUYECKOE CTPOCHHME KaK IOPSAJOK COCIUHEHUS
aTOMOB B MOJIEKYJIE COIJVIACHO MX BAJIECHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPHH XMMHUYECKOTO
CTpPOEHMSI OpraHuyeckux coenuHeHudl A.M. byrinepoBa. YriepoaHblil CKeleT OpraHMYecKOn
MoJieKysbl. KpaTHOCTP XMMHYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO
cTpoeHust Mosiexys. Mzomepus u nzomepsl. [lonsrue o ¢pyHkunoHanpHOM rpymnme. [TpuHiumns
KJaccu(UKaluyl OpPraHUYECKUX COEAMHEHHH. MexIyHapoaHas HOMEHKJIATypa M IPUHLUIIBI
o0pa3oBaHWS Ha3BaHW OpraHWYecKUX coenuHeHmid. Kiaccupukanmmss u 0COOCHHOCTH
OpraHMYecKHX peakuuid. PeaknuonHsle LeHTphl. IlepBoHadalbHBIE IOHATHSA O TUNAX U
MEXAaHU3MaX OpraHUYeCKUX peakuui. ['OMOIMTHYECKHH M TeTEpOJIMTUYECKUIl pa3pbiB
KOBQJIEHTHON XUMHUYECKOW cBsA3U. CBOOOAHOpPAAMKAIBHBIA M HMOHHBIM MEXaHU3MbI PEaKIHH.

[TonsTHE 0 HyKICO(HIIE U ANEKTPOdHUIIE.

AnkaHpl. OJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl MeTaHa. Sp3-
ruOpuau3anys opouTaneit aromoB yriepoaa. ['omonorudeckuii psin u obmas opmysa aaKkaHOB.
Cucremarudeckass HOMEHKJIATypa aJKaHOB M paaukainoB. M3omepus yriepogHoro ckeiera.
dusnueckue CBOICTBa aJKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHMS (U3NYECKUX CBOMCTB.
XVWMHYECKHE  CBOMCTBA  QlKaHOB: TAJIOTEHUPOBAHME, JETMIPUPOBAHUE, TEPMHUYECKOE
PAa3JI0KECHUEC, KPCKUHI' KaK CHOCOOBI MMOJIYYCHHA BaYKHEHIITNX COGI[I/IHE!HI/Iﬁ B OpPraHM4€CKOM
CHHTEC3C. FOpeHI/Ie AJIKAHOB KaK OJWH M3 OCHOBHBLIX MCTOYHHUKOB TCIIJIa B MPOMBIIIJICHHOCTU U
obITy. M30Mepu3aius Kak crnoco0 MoIydeHHUs] BBICOKOCOPTHOrO OeH3nHa. MexaHu3M peakuuu
cBoOOIHOpauKaibHOro 3aMenienus. [lomyuenue ankanoB. Peakius Bropua. Haxoxnaenue B

IPUPOJIE U IPUMEHEHUEAIKAHOB.

Huxnoankansl. CTpoeHuE MOJEKYN IuKIoankaHoB. OOmias Qopmyna IUKIOATIKAHOB.
Homenknarypa  numkimoankaHoB.  M3oMmepusi  OHKIOAIKAaHOB:  YTJIEPOTHOTO  CKeleTa,
MEXKKJIacCcoBasi, MPOCTPaHCTBEHHAs! (IUC-TpaHc-m3oMepus). Crennduka CBONCTB UKIOATKAHOB

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

AJKeHbl. DJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl JSTHIEHA. Sp2-
ruOpuau3anyst opOuTaneid aToMOB yriepoia. - U -CBS3M. ['omornoruyeckuit psii v oOras
dopmymna ankeHoB. HomeHkmaTypa ankeHOB. M3omepusi alKeHOB: YIJIIEPOJHOTO CKeJeTa,

MOJIOKEHUSI KPAaTHOW CBSI3M, MPOCTPAHCTBEHHAs (IIMCTPAHC-U30MEPHUS), MEKKIACCOBas.



®dusnyeckue CBOWCTBA alKEHOB. Peakiuu 3ieKTpoPHIBHOTO MPUCOCIUHEHHS KakK CIoco0
NOJy4YeHUs: (PYHKIIMOHAIBHBIX MPOM3BOIHBIX YIieBogopoaoB. IIpaBuno MapKOBHUKOBa, €ro
JJIGKTPOHHOE OO0OCHOBaHWE. Peaknuu OKUCICHHS U mojuMepusanud. [loaudTuneH Kak
KPYIHOTOHHAXHBIA MPOIYKT XUMUYECKOT0 MPOU3BOACTBA. [IpoMbllieHHbIE U J1TaOopaTOpHbIE

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

Ankanuensl. Kiaccudukanus ankaJueHOB IO B3aMMHOMY pacCIOJIOKEHUIO KPaTHBIX
cBs3eil B Mousekyne. OcOOEHHOCTM  3JIEKTPOHHOTO ¥ MPOCTPAHCTBEHHOTO  CTPOCHUS
comnpspkeHHbIXanKaaueHoB. OOmas  ¢opmyna ankagueHoB. Homenknarypa U u3oMepus
ankaaueHoB. du3nuecKkrue CBOKWCTBA AJIKAIUEHOB. XMMUYECKUE CBOMCTBA AJIKAJUEHOB: PEaKLUU
NPUCOEIUHEHUs (TMIPUPOBaHKE, TraJIoreHUpOBaHKE),ropeHus 1 noinuMepusaunu. Briaag C.B.
JlebeneBa B IONYyYEHME CHHTETUYECKOTrO Kaydyka. Bynkanuzanus kaydyka. Pesuna.
MHoroo0pa3ue BUJOB CHHTETUYECKUX KayuyyKoB, UX CBoOMcTBa M mnpumeHeHue. Ilomyuenue

AJIKaIUCHOB.

ANKUHBL. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJIBI AalleTHIICHA. Sp-
rubpuau3anys opouraneit aToMoB yriepoja. ['omonorudeckuii pan u odmias Gopmysa alKHHOB.
Homenkinarypa. M3omepusi: yriaepogHoro ckenaera, MOJIOKEHUsI KPaTHOM CBA3HM, MEXKKIIACCOBasl.
®u3nyecKue CBOMCTBA AJIKWHOB. XMMHUYECKHE CBOKMCTBA AJIKUHOB: PEAKLIMU MTPUCOCIANHEHUS KaK
croco0 MoJy4yeHus MOJIMMEPOB U JPYTUX MOJIE3HBIX MPOAYKTOB. Peakiuu 3amemenus. ['openue
aleTWICHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU I CBapKHU U PE3KU METAJUIOB.

HOJ'IyLIeHI/IC aleTUJICHA MMUPOJIN30M METaHa U Kap6I/I)1HBIM MCTOAOM. HpI/IMeHeHI/Ie allCTHUJICHA.

Apensl. Mcropus oTkpbiTus 6eH30a. COBpeMEHHBIE NMPEACTaBIECHUS 00 JIEKTPOHHOM U
IPOCTPAHCTBEHHOM CTpOEHUM OeH3oia. M3omepuss W HOMEHKIIaTypa TOMOJIOTOB O€H30Ia.
O6mas dopmyna apenoB. duszuyeckue cBoMcTBa OeH307a. XUMHUYECKHE CBOWCTBA OeH307a:
peakuMu 3NEeKTPO(UIBHOTO 3aMelleHHs (HUTpOBAaHME, TaJOr€HHPOBAaHHE) Kak CIocoo
NOJYyYeHUsT XUMHUYECKUX CpEACTB 3alllUThl pACTEHHH; NPUCOEAUHEHUS (TUIpUPOBAHHE,
raJIOTeHUPOBAHNE) KaK JIOKA3aTeIbCTBO HEMPEIENbHOTO XapakTepa OeH3oma. Peakiust ropeHwus.
[Tonryuenue Genzona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ToslyoJa. B3anmHoe BiusiHME aTOMOB
B Mosekyne Toiyona. OpueHranuonHsle  3¢¢extsl  3amectuteneil.  [lpumenenue

rOMOJIOTOBOEH3014.

Crnuptel. Knaccuduxanus, HOMEHKIATypa cnupToB. ['omMonoruyeckuit psjg um oOmias
dopmyna npeaenbHBIX 0JTHOATOMHBIX ciupToB. M3omepus. Pusnueckrue CBONCTBA MPEAeTbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBA3b MEXIy MOJIEKYJIaMH U €€ BIMSHHE Ha (PU3NYECKue

CBOMCTBAa CIHPTOB. XHMHYECKHE CBOWCTBA: B3aMMOJICUCTBHE C HATPHUEM KakK CIOCO0



YCTAHOBJICHUSI HAJUYUS THAPOKCOTPYMIBI, C TaJOr€HOBOJOPOAAMH KaK CIOCO0 MONydeHUus
pacTBOpHUTENEH, BHYTPU- U MEXMOJIEKYJISIpHasl AeruapaTtanus. Peakuust ropeHus: CiupThl Kak
tormuBo. IlomydeHune »dTaHonma: peakuuss OpOKEHHsSl TJIOKO3bI, THUApATalus dSTHIICHA.
[Ipumenenune metaHosa M 3TaHoja. PU3MOIOTMYECKOE JEWCTBHE METAaHOJIA UM 3TaHojla Ha
OpraHu3M YeJOBEKa. OTWUJICHIVIMKOJIb W TJULUEPUH KaK MPEICTABUTEIN IMPEIeIbHBIX
MHOI0aTOMHBIX cIUpPTOB. KauecTBeHHas peakiys Ha MHOTOATOMHbBIE CIIMPTHI U €€ IMPUMEHEHUE
JUISl paclio3HaBaHUs IIMLEPUHA B COCTaBE KOCMETHUUECKUX cpelcTB. [IpakTuueckoe mpumMeHeHne

OTUJICHITIMKOJISA UTJTIMICPUHA.

®enon. Crpoenue Mosnekyibl GeHona. BsaumHoe BIusHUE aTOMOB B MoJieKyne (eHoa.
Ouznyeckue cpoiicTtBa (eHona. XUMHUYECKHE CBOICTBa (peakluu C HaTpPUEM, THIPOKCHIOM

Hatpus, 6pomom). [Tonyyenne penona. [Ipumenenune genona.

AJIL[[GFI/IZ[BI N KC€TOHHI. Knaccn(bmcauml AJIbACTUI0B 1 KETOHOB. CTpOeHI/Ie MpCaACIIbHBIX
QIBJETUAOB. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE KApOOHWIBHOW  TPYIIIBL
['omomornyeckuit psi, obmas ¢popmMyiia, HOMCHKIIATYpa U U30MEPHUS MPEACITbHBIX albICTH/IOB.
@dusnueckue CBOMCTBA NpPEAENbHBIX albJErUI0B. XHMHUYECKME CBOWCTBA IpeJesIbHBIX
QIBJETUOB: THJIPUPOBAHUE, KAUYECTBEHHbIE pEaKIUM Ha KapOOHWJIbHYIO TIpynmy (peakuus
«cepedpsiHOro 3epkana», B3aumozeicteue ¢ ruapokcuaoM meau (II)) m ux npumenenue s
06Hapy>1<eH1/m MNpEACIbHBIX AJIBACTUAO0B B IIPOMBINUICHHBIX CTOYHBIX BOJaX. HOJ’Iy‘IGHI/Ie
IpeJeNbHbIX albJETHI0B: OKHCICHHE CIUPTOB, rujaparanus aneruieHa (peakuus Kydeposa).
TokcnyHocTh anmpaeruyioB. [IpumeneHue QopmManbaernia M aneTanpieruia. AIETOH Kak
IpeAcTaBuTeNlb KeTOHOB. CTpoeHue MousieKysbl aneToHa. OcOOEHHOCTH peaklUH OKUCIIECHUS

aneroHa. [IpumeHeHuneaneroxa.

Kap6onoBeie kucnotel. Kiaccupukanus u HOMEHKJIAaTypa KapOOHOBBIX KHCIIOT.
CrpoeHre  mpelenbHBIX  OJHOOCHOBHBIX ~ KapOOHOBBIX  KHCIOT.  DJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIbHOM rpynmbl. ['omonoruueckuit psa u oduiast popmyna
IpeleNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. dusnueckue CBOWCTBAa MpeAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBONCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT (peakiuu C MeTallaMd  OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMH U
COJSIMM)KAaK  TOATBEPKICHUE CXOACTBA C HEOPraHWYECKMMHU KHCIOTaMu. Peakuus
sTepuUKaANN U €e 00paTUMOCTh. BnusHue 3amecTuTesieil B YIJIEBOJOPOTHOM pajuKajie Ha
CHIIy KapOOHOBBIX KHCIOT. OCOOEHHOCTHM XHMHUYECKUX CBOMCTB MYPaBbUHOM KHUCIIOTHI.
[Tony4yeHue mpenenabHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE AJKaHOB, aJKEHOB,
NEPBUYHBIX CHUPTOB, QIbJCTUAOB. BaxHeiue mpeAcTaBUTENd KapOOHOBBIX KHUCIOT:

MypaBbUHas, YKCycHass M OeH3oiHas. Boicmime npenenbHble W HeENpeaeabHble KapOOHOBbBIE



KUCHOTBHL. Ontudeckass wu3oMepus. AcCUMMETpUYeCKHil atoMm yriepona. IlpumeHnenue
KapOOHOBBIX KUCHOT. CioxkHbIe 3¢pupsl U kupbl. CTpOCHNUE U HOMEHKJIATypa CI0XKHBIX 3()HUPOB.
MesxkiaccoBasi U30MepHsi C KapOOHOBBIMHU KUCIOTaMU. CIIOCOOBI MOTY4EHUS CIIOKHBIX H(PHPOB.
OOparumocth peakuuu sTepuduxanuu. IIpumeHeHue CclIOXKHBIX 3GUPOB B NHIIEBOH U

nap@roMepHON IPOMBILUIEHHOCTH.

XKups! kak cioxHbIe 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. [IpuMeHeHne xupoB. MblI4 Kak COJIU BBICIIMX

Kap6OHOBBIX KHCIOT. Moro1ye CBOMCTBaMELIA.

VraeBoasl. Kiaccudukauus yrineBonoB. @Dusnueckue CBOMCTBA M HaXOXKICHHE
yIIeBOMOB B mpupoze. ['Joko3a Kak ampAerufocnupT. XUMHUYECKHE CBOWCTBA TJIFOKO3BI:
alUIMpPOBaHUE, AIKWINPOBAHUE, CIIUPTOBOE U MOJIOYHOKHUCJIOE Opo’KeHue.
OKCHepUMEHTAJIbHBIE JJOKA3aTEeNbCTBA HAJIWYMS albJACTUAHON U CHMPTOBBIX I'PYIMI B IJIHOKO3E.
[Tonydyenue rimroko3sl. PpyKTO3a Kak M30Mep IN0Ko3bl. Pubo3a u ge3okcupudosa. Baxueiimne
Jucaxapuibl (caxaposa, JaKTo3a, MajlbTo3a), X CTpOeHHE U (u3ndeckue cBoicTBa. I'uaponus
caxaposbl, JaKTO3bl, ManbTO3bl. Kpaxman M 1euirono3a Kak OMOJIOIMYECKHE IOJIMMEpHI.
XUMHYeCKUE CBOMCTBA Kpaxmaia (TUAPOJIN3, KaYECTBEHHAsl PEAKIUs ¢ MOJJ0M Ha Kpaxmall U ee
OpUMEHeHHe Uil OOHapyKeHHsl KpaxMana B MPOJYKTaX NHUTaHUs). XUMHUYECKHE CBONCTBa
LEJUTIOJIO3BL: TUAPONN3, 00pa3oBaHUE CIOXKHBIX 3¢upoB. [IpuMeHeHne u O6uonornyeckas poib

YIJI€BOJOB. Oxucnenue YTJIIEBOJA0OB — HCTOYHHWK SHCPIUH KUBBIX OPTaHU3MOB.

[lonsiTne 00 HCKYCCTBEHHBIX BOJIOKHAX Ha IpPUMEpPE alleTaTHOrO0  BOJIOKHA.
Unentuduxanuss oOpraHudeckux coenvHeHuid. ['eHeTnueckas CBA3b MEXKIy KiaccaMu

OpTraHHUYCCKUX COE€IUHEHMH.

Awmunbl. [lepBuuHbIe, BTOPUYHBIC, TPETUYHBIC aMUHBI. Kimaccudukaius aMiHOB IO TUITY
YIJIEBOJOPOAHOTO  paJvKajda M YUCIY AaMUHOTPYNN B MOJIEKyJle. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MPEAEbHBIX aMUHOB. PU3HUECKUE CBOMCTBA AMUHOB. AMUHBI KaK
OpPraHMYEeCKHE OCHOBAHHUA: PEaKUUH C BOJOM, KuUcIoTaMu. Peakuusi ropeHus. AHWIMH Kak
MPEACTaBUTENh apOMaTHYeCKuX aMMHOB. CTpoeHue aHwirHA. [I[pruanHbl ocnabieHnss OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUH C aMMHAMU MPEAEIBHOTO psala. XUMUYECKUE CBOMCTBA AaHUJINHA:
B3aMMOJICHCTBHE C KHUCIOTaMH, OpOMHON BONOH, oOkucienue. llomyyeHne aMHHOB

AITKWJIMPOBAHUEM aMMHAaKa U BOCCTAHOBJICHUECM HUTPOIIPOU3BOAHLBIX YIJICBOAOPOOOB. PeaKHI/IH



3unuHa. [IpuMeHenrne aMHHOB B (papMarieBTUYECKON MPOMBINIICHHOCTH. AHWIMH KaK CBIPbE

AJId TIPOU3BOACTBA AHUJIMHOBBIX KpaCHTGHeﬁ. CuHTE3bI Ha OCHOBEAHHUJINHA.

AmunHokuciaorel u  Oenku. CocraB M HOMeHkinarypa. CTpoeHHE aMHHOKHUCIOT.
['omonornyeckuii psia NOpPeAeNbHbIX AMHUHOKUCIOT. M3oMepusi IpelaenbHbIX aMHHOKHCIOT.
dusnueckue CBONCTBA MpPENENbHBIX AMHUHOKUCIOT. AMHHOKHMCIOTBI Kak aMdoTepHble
opranuueckue coequHenus. Cunres nentunos. Ilentunnas cBA3b. buonornueckoe 3HaueHue o-
aMHHOKUCIOT. OO0JIaCTH NPUMEHEHUs] aMUHOKHCIOT. Belku Kak NpupoaHbIe OMOIOIUMEpHI.
CoctaB u crpoenue OenkoB. OCHOBHBIE aMHHOKHCIOTHI, OOpasyomme Oenku. XuMHYECKue
CBOMcTBa OEJKOB: THAPOJIM3, JE€HATypalys, KaueCTBEHHbIE (I[BETHbIE) PEAaKUMU Ha OCJKH.
[TpeBpamenust 6eaKoB NMuUIIK B opranu3Me. buonorndeckue GyHkuuu 6enkoB. JlocTuxeHus B
U3YYEHUU CTPOEHMSI U CHHTE3a OEJIKOB. A30TCOepXkalllie TeTepPOLUKINYECKHE COEIUHEHUS.
[Tupponn ¥ TUPUIAUH: DJIEKTPOHHOE CTPOEHUE, ApPOMATUYECKUN XapakTep, pas3iuuue B
IIPOSIBJIECHUM OCHOBHBIX CBOMCTB. HyKileMHOBBIE KHUCIIOTBI: cocTaB U cTpoeHue. CrpoeHue
HykneotunoB. CoctaB HykinenHoBbiX kucioT (AHK, PHK). Posnb HykIeHMHOBBIX KHCIOT B
KU3ZHEJEATEIIbHOCTH OpraHu3MoB. BpicokoMoniekynspHble coenuHeHus. OCHOBHbIE TOHATHUSA
BBICOKOMOJIEKYJISIPHBIX ~COEIMHEHUH: MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO, CTEIEHb

MMOJIMMCpHU3alluN.

Knaccudukanuss nomumepoB. OCHOBHBIE CHOCOOBI IMOJYYEHHS BBICOKOMOJIECKYIISIPHBIX
COCIMHEHUI: pEaKIUM TMOJUMEpU3alMM M MOJMKOHJAeHcauuu. CTpoeHue U CTpyKTypa
MIOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IOJIMMEPOB OT CTPOECHMsI MOJIEKYN. TepMoIuiacTUUHBIE U
TEPMOpEaKTUBHBIE ToauMepbl. [IpoBojsuiue opraHudeckue mnonuMmepsl. KommnosuTHbie
MaTepuaibl. IlepcrieKTHBBI HCIIOJIB30BaHMUSI KOMIIO3UTHBIX MarepuanoB. Kiaccuduxarus
BOJIOKOH. CHHTeTHYeckHe BOJOKHA. [lomuddupHble UM moamamMuaHbIE BOJOKHA, UX CTpPOEHHE,
cBoiicTBa. IIpakTnueckoe HCIONb30BaHUE BOJOKOH. CHHTETHYECKHE IUIEHKH: W3OJIALUSA UL
IIPOBOJIOB, MEMOpaHbI JIsl OIPECHEHUS BOJIbI, 3aIIUTHBIE TUIEHKH JJI1 aBTOMOOUJIEH, TIaCThIpH,
XUpyprudeckue noBsizku. HoBble TEXHONOIMM JalbHENUIIEro COBEPIIEHCTBOBAHUS MOJUMEPHBIX

MaTCpHraJIOB.

Ipaxmuueckue Da6OH’Ibl N

«KoHCTpynpoBaHHe MIAPOCTEPIKHEBBIX MOJIETIEH OPraHUYECKUX COECIMHEHUI.

«OHpCI{CJ’ICHI/Ie yrjepoaa, BOAOpOoaa U XJiopa B OPraHUYCCKUX COCAUHCHUAX )

1

2

3. «llomydenue raTunEHA.

4. «Crnuptel. ®eHONBI. ATBACTUIBI B KETOHBD.
5

«[TomyyeHnne u CBOMCTBA YKCYCHOM KUCIOTBI.



6. «AMUHOKHUCIIOTHI U OEJIKN.
7. «PemeHne SKCIIEPUMEHTAIBHBIX 3a7a9».

8. «PermieHHE SKCIIEPUMEHTAILHBIX 3371a9).
Teopernueckue ocHoBbI xumMnu (11 kiaacce)

Crpoenue BemectBa. CoBpeMeHHas MOJENb CTPOCHHMs aToMa. Jlyanusm 3JeKTpoHa.
KBanToBble uncina. PacnpeneneHne 351eKTpOHOB 110 SHEPTeTHUECKUM YPOBHSAM B COOTBETCTBUU C
IOPUHIUIIOM HauMEHbIIEH »Hepruu, npaswioM XyHzaa u npuHiunom I[laymu. OcobenHoctu
CTPOCHUS YHEPTETUUECKUX YPOBHEH aTOMOB d- 3JIeMEHTOB. DIEKTPOHHAS KOHPUTYpaIHsl aTOMA.
Knaccudukanuss XuMHYECKUX DIIEMEHTOB (s-, P-, d-31eMeHTbl). OCHOBHOE U BO30YXK/ICHHBIC

COCTOSIHUS aTOMOB. BajsieHTHbIC QJICKTPOHBI.

[lepuonnueckas cucremMa xumudeckux diaemeHToB [[.M. MenneneeBa. ®uznueckui
cmblca [lepuonudeckoro 3akona J[.M. Menneneesa. [IpuunHbI 1 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB 2JEMEHTOB W HMX COEAMHEHHMH IO IepuojaM M rpymnmnam. MHpoBO33peHUECKoe U
Hay4Hoe 3HadyeHue Ilepmoanueckoro 3akona [I.1I. MenneneeBa. IIpornossr [[.M. Menneneesa.

OTKpI)ITI/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.

DneKTpOoHHas NpUpOJa XUMHUECKOM CBS3U. OJEKTPOOTpHULATENbHOCTh. KoBasieHTHas
CBSI3b, €€ PA3HOBHMJIHOCTU U MEXaHM3Mbl 00pa3oBaHus (OOMEHHBIH U JTOHOPHO-AKLENTOPHBIN).
HNonnass  cBa3p.  Merammyeckas  cBsi3b.  BomopogHas — cBs3b.  MeXMONEKyJsipHbIE
B3aumoyeiicTeus. Kpucraminueckue u amop(dHble BelecTBa. TUIBI KPUCTAIUIMUECKUX PEIIETOK
(aTromMHasi, MOJEKyJspHas, HOHHas, MeTaJUIMdeckas). 3aBUCHUMOCTh (DU3MUECKHUX CBOMCTB
BEIIeCTBA OT THUMA KpUCTALIMYECKOW pemeTkd. [IpuuumHBl MHOrooOpa3usi BEIIECTB.
CoBpeMeHHbIE NPEACTABICHUS O CTPOSCHUM TBEPHBIX, *XHMJIKHX M Ta3000pa3HbIX BEIIECTB.
Kunkue xkpucramipl. XuMudeckue peakuu. ['oMoreHHsle U rereporeHHsle peakiuu. CKopocTh
peakuuu, ee 3aBUCHUMOCTh OT pa3M4HbIX (PAKTOPOB: MPHUPOABI PEArupyrolux BeEIIECTB,
KOHIEHTpAllUU pearupyrouiux BeulecTB, TeMmieparypbl (mpaswio Baut- ['odda), miomanu
PEaKIMOHHON IMOBEPXHOCTH, HAJIM4YUs KaTalu3aropa. DHEpPrus akTUBALUU. AKTHUBHPOBaHHBIN
koMmIuiekc. KaranuzaTopel u katanu3. Ponb KaTain3aTopoB B NPUPOJAE U IPOMBIIUIEHHOM

IMPONU3BOJCTBC.

[Tonsite 06 sHTanbnuu U SHTponuu. DHeprus ['mb0ca. 3akon ['ecca u cnencreus us3
Hero. TemoBele 3pPexThl XUMUYECKUX peakuuid. Tepmoxumuueckrue ypaBHeHus. OOpaTUMOCTh
peakuuii. Xumuuyeckoe paBHOBecHe. (CMelIEHME XMMHYECKOIO pPaBHOBECUS IIOJ JIEHCTBUEM
pasNUYHBIX (AKTOPOB: KOHLEHTpPAIlMM pEareéHTOB WM MPOAYKTOB pEaKLUH, JaBJICHUS,

Temneparypbl. Poib cMelieHus: paBHOBECHUS B TEXHOJIOTMUYECKUX MPOIIeccax.



Hucnepcubie cucteMbl. Kosmonaaeie cucremsl. VIcTuHHBIE pacTBOphl. PacTBopeHue Kak
busnuko-xumuueckuit mporecc. CrnocoObl BIpaXKeHUS KOHIIEHTPALIMK PACTBOPOB: MacCOBAasl OIS
PacTBOPEHHOI'0 BEIIECTBA, MOJSIpHAs M MOJIsIbHAs KOHILEHTpauuu. TuTp pactBopa u

TUTPOBAHHUC.

Peaknuu B pacTBOpax »JeKTpoiuTOB. KadecTBeHHBIE peaknMu Ha MOHBI B PacTBOpE.
KucnorHo-0CHOBHBIE B3aUMOAEHCTBHS B pacTBOpax. AmdorepHocTh. MoHHOE Tpoun3BeneHue
Boabl. Bomoponuelii mokaszatens (pH) pactBopa. I'mapomnus coseil. 3HaueHue ruaposusa B

OMoNIOrnYecKnX OOMEHHBIX nporueccax. [IpuMeneHne ruiponrsa B IpOMBIIIICHHOCTH.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B IIPUPOJIE, MPOU3BOJICTBEHHBIX MPOIEccax
U JKU3HEACATEIbHOCTH OpraHu3MoB. OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIN MOTEHLUUAN CPEIbL.
Huarpamma Ilyp6>. [loBenenuwe BemiecTB B cpeAax C pas3HbIM 3HaueHueM pH. Mertozsl
AJIGKTPOHHOTO ¥ DJIGKTPOHHO-MOHHOTO OayiaHca. ['ampbBaHWYECKUI 2JIEMEHT. XHWMHUYCCKUE
UCTOYHUKN TokKa. CraHgapTHbI BOAOPOAHBIM 3iekTpod. CTaHAapTHBIA 3IEKTPOIHBIN
MOTEHLIMAI CUCTEMBbL. P cTaHAapTHBIX 3JIEKTPOJHBIX MOTeHIManoB. HamnpaBneHue
OKUCIIUTENbHO- BOCCTAHOBUTENIBHBIX PEAKIMI. DJIEKTPOJIM3 pPacTBOPOB U PACILIABOB COJIEH.
[IpakTHueckoe MNPUMEHEHHME >JIEKTPOJIM3a JUIsl TOJYYEHHs IIEJOYHBIX, IIETOYHO3EMEIbHBIX
METAJJIOB M amtoMUHUsA. Koppo3usi MeTayuioB: BUABI KOPPO3HUH, CITOCOOBI 3aIIUTHI METAJLIOB OT

KOPPO3HH.

OcHoBbl Heopranndeckod xumun OOmas xapaxrtepuctuka snemeHToB [A—IIIA-rpymnm.
Oxcuapl ¥ NMEepoKCHIbl HaTpusl M Kanusa. Pacno3HaBaHue KaTMOHOB HaTpus U Kanus. Coau
HATpHUs, Kauus, KalblMsl U Mar"us, UX 3HAYCHHE B NPUPOJE M KU3HU 4denoBeKa. JKecTkocTh

BOJbI 1 CIIOCOOEI e YCTpaHCHHA. KowmmiekcHbie COCAMHCHUS aJIFOMHUHHA. ATIOMOCHIINKATHI.

Mertamnsl IB-VIIB-rpynn (Meap, nmHK, XpoM, MmapraHei]). OcoOEHHOCTH CTpPOEHHUS
atoMmoB. O0mue ¢usndeckne u xumudeckue cpoiicta. [lonyuenne u npumenenne. OKcuasl U
THJIPOKCUIBI OTHX METAIJIOB, 3aBHCHUMOCTh HMX CBOMCTB OT CTENEHHM OKHCIICHHUS D3JIEMEHTA.
Baxueiliimme comu. OKHCIUTEIbHBIE CBOMCTBAa COJIEH XpoMa M MapraHiia B BBICIIEH CTENEHU

okucienus. KommnnexkcHeie COCAUHCHU XpoMa.

O6mias xapakTepuctuka 3neMenToB [VA-rpynmel. CBoiicTBa, MojgydeHne U MpUMEHEHUE
yras. CHHTe3-Ta3 Kak OCHOBAa COBPEMEHHOM MPOMBIIIIEHHOCTH. AKTUBUPOBAHHBIN Yroib Kak
aacopOenT. HanocTpykTypsl. MupoBble AOCTHXKEHHS B OOJACTH CO3JaHMsI HaHOMATEpHAJIOB.
DJNEKTPOHHOE CTPOEHHUE MOJIEKYJIBI yrapHoro rasa. [lonmydyeHue n npuMeHEHHe yrapHoro rasa.
Buonornueckoe aeiictBue yrapuoro raza. Kapouasl kanpius, antoMuHus U xkene3a. KapOoHatsl

u rugpokapboHaTel. KpyroBopor yriepojga B KMBOM M HexuBod mnpupojne. KauectBeHHas



peakuus Ha KapOoHaT-WoH. Du3MUecKue W XUMHUYECKHE CBOWcTBa KpeMHus. CunaHbl
cumniuasl. Oxenn kpemuus (IV). KpemuueBble KUCIOTHI U UX cofid. CUIIMKATHBIE MUHEPAIIBI —

OCHOBA 3€MHOH KODBI.

OOmas xapakrepuctuka 3neMeHToB VA-rpynmnel. Hutpuasl. KauecTBennas peakuus Ha
MOH aMMOHUS. A30THasi KUCJIOTa KaK OKUCIHTENb. HUTpaThl, X (QU3NYECKHEe U XUMHUUECKUE
cBoicTBa, mpuMeHeHne. CBOKMCTBa, osydeHne U npumeHeHue gocdopa. ®ochun. Dochopubie

u nondocdopHbie KUCTAOTHL. bronoruueckas poib GpocgaTos.

Oomas XapaKTepUCTHKA AJIEMEHTOB VIA-rpynmns!. Oco0ble CBOICTBa
KOHIICHTPUPOBAHHOW CepHOW KHUCIOTHL. KadecTBeHHbIE peakiuu Ha cyab(ua-, Cyibpur-, u

cynb(haT-uOHBIL.

OObmas xapakrepuctuka d31eMeHTOB VIIA-rpymmbel. OcoOGeHHOCTH XMMHH (TOpA.
lanorenoBogopoApl W HMX TOJydeHHE. [allOreHOBOJOPOAHBIE KHCIOTBI M HMX COJIH.
KauecTBeHHble peakiMuM Ha rajnoreHuA-uoHbl. Kuciopoacoaepxkamiye COEIMHEHHS XJIopa.
[IpruMeHeHrne TajoreHoB M MX BaXXHEWIIMX coequHeHui. bnaropoaneie rassl. [lpumeHeHue
0J1aropoIHBIX ra3oB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB NPOCTHIX BEILECTB, BOAOPOIHBIX
COEMHEHUH, BBICIIUX OKCHJIOB U THAPOKCUAOB. neHTH(HKAIUS HEOPraHMYECKUX BEUIECTB U

HOHOB.

Xumusg u ku3Hb HayuHble METOABl MO3HAHHMA B XMMHU. VICTOUHMKHM XUMHYECKOU
uHpopmanuu. Ilowck wuHbopManuu 1O Ha3BaHUAM, HACHTU(DUKATOPAM, CTPYKTYPHBIM
dopmynaM. XUMHUUECKUI aHAIU3, CUHTE3, MOAECIUPOBAHNE XUMHUYECKUX MPOIIECCOB U SIBJICHUIM
KaK METOJbpl HAY4YHOrO II03HAaHMA. MaremMaTH4ecKoe MOJAEIMPOBAHUE IPOCTPAHCTBEHHOIO
CTPOCHHUSI MOJIEKYJ OpraHmdeckux BemecTB. CoBpeMeHHble (PU3MKO-XMMUYECKHE METO/IbI

YCTAHOBJIEHUS COCTaBa U CTPYKTYPBI BEIIECTB.

Xumus u 310poBke. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BO/IBI.
[TpoGiiemMbl, cBsi3aHHBIE ¢ MPUMEHEHHMEM JIEKapCTBEHHBIX MpenapartoB. BpenHble NpUBBIYKU U
(dakTophl, pa3pylallue 310poBbe (KypeHHe, YHOTpeOJeHUuEe ajKoroJis, HapKOMaHUs).

PanuonansHOe nuTanue. IlumieBrpie IIO68.BKI/I. OCHOBBI MMUILEBON XUMUU.
XHUMHS B MEIULIMHE. Pa3pa60TKa JICKApCTB. XUMUYECKHE CCHCOPHEIL.

XuMUg B TOBCEAHEBHOM JKHU3HU. MOIOIHME W YUCTAIIME CpEACTBa. PemneneHTsl,
uHCeKTUIUABL. CpelcTBa JTHYHOW THTMEHBI UM KocMeTuku. [IpaBuma Oe3omacHOil paboThl ¢

CAKUMU, TOPHOYNMU U TOKCUYHBIMU BCIICCTBAMH, CPCACTBAMU OBITOBOM XMMUHU.



XUMHS M CEIIbCKOE XO03IMCTBO. MUHepaiabHble W opranuueckue ymobpenus. Cpencra
3aIIUTBl pacTeHUH. XUMUS B MPOMBIIIIEHHOCTH. OOIIMe MpPeACTaBICHUsS O MPOMBIIUICHHBIX
croco0ax MONMY4eHHUs XHMHUYECKUMX BELIECTB (HAa NpHUMEpe IPOU3BOJCTBA aMMHUAKa, CEPHOMU
kucnotbl).  IlpompinuieHHas — opranuueckas — xumua.  Celppe 11 OpraHHYecKoin
npoMblnuieHHOCTH. [IpobieMa 0Tx00B 1 moO0UHBIX MpoaykToB. Hanbonee KpynmHOTOHHAXKHbBIE
IIPOM3BOJICTBA OpraHMYecKux coeauHeHuid. YepHas u 1BeTHas Mertaunyprus. Crekio u
CHWJIMKAaTHAsi IPOMBIIIJIEHHOCTb. XUMUS U 3Hepretuka. [IpupoHbie HCTOUHUKH YIJIEBOJOPOJIOB.
[Tpupoaublii 1 MONyTHBIA HEPTIHOW ras3pl, MX COCTaB M Hcmnojb3oBaHue. CoctaB HEDTH U ee
nepepabotka. Hedrenpoaykrel. OxTanoBoe unciao 6eHsznHa. OxpaHa OKpy»Karouieil cpebl mpu
HedTenepepaboTKe M TPAHCHOPTHPOBKE HE(PTEHPOMYKTOB. AJIbTEpPHATHBHBIE HCTOUYHUKHU
sHepruu. Xumus B crpoutenbcTBe. llement. beton. [logOop onTUManbHBIX CTPOUTEIBHBIX
MaTepualioB B IPAKTUYECKOM JEATEIbHOCTU YEIOBEKa. XUMHUS M SKOJOTUs. XHUMUYECKOE
3arpsi3HEHUE OKpYyXKaromied cpeasl W ero mnocienctsus. OxpaHa ruupocdepsl, MOYBBIL,

atMocdepsl, GI0psl U GayHBI OT XUMHYECKOTO 3arps3HCHUS.

Tunel pacdeTHbIX 3amad: HaxoxaeHwe MOJEKYJISIpHOU (OPMYIIBI  OPTaHHYECKOTO
BEILIECTBA [0 €r0 MJIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIIHU I10
NpoayKTaM cropanus. PacueTsl MaccoBOW J0iM (Macchl) XUMUYECKOTO COEAMHEHHS] B CMECH.
Pacuersr maccel (00BbeMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO M3 BEIIECTB
JaHO B M30BITKE (MMeeT mpuMecH). PacdeTsl MaccoBO# wiiM 00BEMHON JOJIH BBIXOJA MPOIYKTA
peakIMu OT TEOPETHYECKH BO3MOXKHOTO. Pacuersl TemmoBoro sddexra peakuun. Pacuers
00BEMHBIX OTHOIIEHUH Ta30B MPH XUMUYECKUX peakiusax. PacyeTsl maccol (00beMa, KOIUYECTBA
BEIIIeCTBa) MPOAYKTa PEaKIuu, €CIU OJHO W3 BEIIECTB JIaHO B BHUJE PAcTBOpA C OMpeIeNIEHHOM

MaCCOBOM JI0JIEl PaCTBOPEHHOT'O BEILIECTBA.

Hpakmultecmte Da601’l’Zbl N

l.«'maponus comnein».

2. «'uAPOKCOKOMIIIIEKCHI METAILIOBY.

3. «IlonydyeHne BOAOPOIa ¥ KUCIOPOAAY.

4, «CBoiicTBa rajjoreHua-noHoB. CBOMCTBA Homa.
5. «CBoiicTBa cephl U €€ COeTUHEHU.

6. «ITomydeHue a30Ta 1 aMMHAKay.

7. «CBOICTBa COCTMHEHUN YTIIEPOIa U KPEMHHUSI.



8. «3yyeHue KauecTBeHHBIX peakiuii MetauioB |-A u [I-A —rpymm».
9. «CBolicTBa ATFIOMUHHUS.

10. «CBoiicTBa COCTMHECHUI XpOMaY.

11. «[TonyyeHue U CBOMCTBA COCAMHEHUIN MapraHIay.

12. «[TonyueHue U CBOMCTBA COCAMHEHUH Kelle3ay.

13. «CBoiicTBa MEIU U €€ COETUHEHUI).

14. «CBoiicTBa IIMHKA U €TI0 COCIMHEHUIN».

15. «Pemienne s3KkCIEpUMEHTAIIBHBIX 3a7au».



3. TemaTuueckuii miaaH kypca Xumus

Neni/n HasBanue Tembl, pa3jaeina KoJu-Bo yacos Koua-Bo
(yrayoaeHHbIi 4acoB
YPOBEHb) (0a3oBbIii
YPOBEHb)
10 kiacc (3 yaca B He/eJII0)
1. OCHOBHBIE TEOPETUYECKUE TIOJOKEHUSI OPraHUYECKON XUMUHI 13 3
2. VYr1eBo10pO/IbI 24 10
3. Kucnopoaconepsxainiyue opraHi4ecKue COeTMHEHUS 18 8
4, A3oTcoaepikaiiue OpraHUYeCKHe COCIUHEHHUS. 11 3
I'erepodyHK1IMOHANBHBIE COEAMHEHUS
5. | Xumus npupoHbIX COEAMHEHUN 36 10
Hroro: 102 34
11 kaacce (3 yaca B HeJ1e110)
1. CtpoeHue BenecTBa 8 B
2. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI PEAKIUI 15 8
3. BemniecTBa 1 OCHOBHEIE THITBI X B3aUMOIECHUCTBUSI 26 7
4, XHUMHUS 3JIEMEHTOB 53 14
102 34
Hroro:
Neni/n HasBanmue Tembl, pa3aena KoJu1-Bo yacos Kou-Bo
(yriry0s1eHHBIH 4acoB
YPOBEHb) (0a3oBbIii
YPOBEHb)
10 kaace (5 yacoB B HeJeJII0)
1. OCHOBHBIE TEOPETUYECKHE TIOJIOKEHUSI OPTaHUYECKON XUMUU 21 3
2. | YroeBoaopo/sl 56 10
3. Kucnoponcoaepxkaiiue opraHu4ecKue COeTMHEHUS 34 8
4, A3oTtcoaepikaiue OpraHUYECKHE COEUHEHMS. 21 3
I'erepodyHKIIMOHAIBHBIE COCTMHCHHUS
5. | Xumus npupogHbIX COEAMHEHNN 38 10
Hroro: 170 34
11 knacc (5 yacoB B Hee0)
1. CtpoeHue BemiecTra 17 5
2. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMS PEAKITUI 21 8
3. BemiecTBa 1 OCHOBHEIE THIIEI X B3aUMOJIEHCTBHUSA 39 7
4, XUMHS 3JIEMEHTOB 93 14
170 34

HUroro:
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