


Conep:xkanme yueOHOro npeamera « XuMus»
10 knace
Opranunyeckasi XuMust

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus: opraHnueckux coenunenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne O  KiIacCHpUKANIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHUH (cucreMaruyeckas) W TpPUBHAJIbHBIE HA3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKHX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaOIIOIEHWe M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, OOYIIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTHUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MIPE/ICTAaBUTENIN AJKEHOB: (PU3MUECKHEe W XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALIUN, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTaBUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XUMUYECKHUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyICHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEeHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiyiexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMH K pa3JIMuHbIM KJlaccaM.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTaTUTHUECKUii), muposus. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3iaMu miaacTMacc, KaydykoB U pe3uHsl, kojutekunu «Hedp1b» u «Yromab», MoaenpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJAYKTa PEaKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIINN)

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEakuMW C aKTUBHBIMU METallaMH, TaJOT€HOBOJOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKyJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U 3TaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKue u
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMU METAIaMH, Ka4eCTBEHHAs pEaKIHsl Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STHUIICHTJTUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHwvl. DOpManbAETHI, alneTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOMCTBAa (pEaklWU OKHCICHHWS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTyYeHUE U TIPUMEHEHHE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTBI:
CTpOeHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENIM BBICITUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX d(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, Kiaccudukaius yriieBo10B (MOHO-, TU- U TIOJIMcaxapusl). [ mroko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeopa(l), BoccraHoBiIeHWE, OpOXKEHUE TIIFOKO3bI), HAXOXXJICHHE B TPHUPOJE,
npuMeHeHue, ouosnoruueckas poiib. otocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (THIpOJIu3, KaYeCTBEeHHAs PEaKLUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMO/ICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riunepuHa ¢ ruapokcugom menu(ll)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peaknuu (Maccel, 00BbEMa, KOJIMYEeCTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3zoTcoaeprkalye OpraHn4ecKue CoeInHEHMS.

AMUHOKUCIOTBI Kak aMQOTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIKOB: TUAPOIM3, ICHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKCneprUMEHTaIbHbIE METOAbl M3YUEHHUs BEIIECTB M WX MpEeBpalleHUil: HaOIoJIeHue U
OTIMICAHWE JIEMOHCTPAIMOHHBIX ONBITOB: JCHATypamusi OCIKOB IMPU HArpeBaHUM, IIBETHBIC
peaxiuu OEIKOB.

BricokomoJieKyIsipHbIe COeIUHEHUS

OcCHOBHbBIE TIOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IMOJIMMEpU3AIHU, CpeAHsss MoJieKyinspHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHNN — TOJIMMEPU3AITUs U TIOJTMKOH ICHCAITUS.

DKCHepUMEHTAIbHBIE METObl M3YUYCHUsI BEIIECTB M WX MPEBpAIICHUIN: O3HAKOMJICHHUE C
oOpas3iaMu IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyTYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYIIECTBJISIETCS. Yepe3 HCIOJb30BAHME KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
TTOHSATUHN, SBJISIOMINXCS CUCTEMHBIMU TSI OTJCIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccu(uKaus, TMEPUOJUYHOCTh, HAONIOJCHUE, HW3MEPECHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusnka: MaTepus, SHEPTH, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTETHIECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BhEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKHE BEIUYHHBI U €TUHUIIBI
WX U3MEPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOMEH BEmIECTB B OpraHmsme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MuHEpaIBI, TOPHBIE TIOPOIBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHoNorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAJIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JICKapCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 kaace
OO01mas ¥ HeopraHu4veckasi XuMus

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHEpreTHYecKre YPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHds JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKkTpoHHas KOH(HUTypalusi aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaM U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHMHYECKass CBsI3b. BHIbI XMMHYECKOW CBs3M (KOBAJICHTHAs
HEMoJIApHas W TOJNSpHAas, MOHHAsA, MeTajulhyeckas). MexaHu3smbl 00pa3oBaHHS KOBAaJECHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIH U JTOHOPHO-aKIENTOpPHBIN). BomoponHas cBs3b. BaneHTHOCTD.
DneKkTpooTpUulaTenbHOCTh. CTenenb okucieHns. oHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsatue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIJIOWAHBIE pacTBOPBL. MaccoBasi 1015
BEILIECTBA B pacTBOpE.



Knaccudpukanuss HeopraHumueckux coequHeHui. HomeHknmatypa HEOpraHHYECKHX
BellecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJaccam.

Xumnueckass peakuus. Knaccupukanuss XUMHUYECKUX PEAKIUA B HEOPraHUYECKOH U
OpraHUYECKON XUMHH. 3aKOH COXpPaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUs M MPEBpaICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe pEaKIWu.
Xumudeckoe paBHoBecue. MDakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PABHOBECHSI.
[Ipunnun Jle HlaTense.

OnekrponuTrudeckas auccornuanus. CuibHble U ciadbie 37eKTpoauTsl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmun «llepuonuueckas cuctema xumudeckux siaemMeHtoB J[. M. MenneneeBay, u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX pemEToK, HaOMI0/IeHHe W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
Ja0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OoTpeNieJICHuEe CPellbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO HHIAMKATOPA, PEAKIIUH
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEAKITUM.

Pacuérnnie 3agaum.

PacuéTel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCMOJb30BAHUEM TTOHATHS «MACCOBAsl 10JIsI BEUIECTBAY.

Heopranunueckasi xumusi

Hemerannwl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cuCTEME XMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpPOCHHS aToMOB. DHU3WUYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOTIHS HEMETA/UIOB (Ha IpUMeEpe KUCIopoaa, cepbl, hochopa u yriaeposaa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJlOTEHOB, cephl, a3oTa, ¢ocdopa,
YIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KACIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxenne metamioB B [lepuoanueckoil cucteMe XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTayuioB. OOrmue
¢uszudeckue cBoiicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJII0B.

XHWMHYECKHE CBOWCTBA BAXKHEHINIMX METAIOB (HATPUH, KaJIMi, KajabllUld, MAarHWi,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Noay4YeHus MeTasuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB U MX IPEBPALICHUN: H3yYEHUE
KoJuleKinu «MeTamibl U CIJIaBbl», 00pa3lloB HEMETANUIOB, PEIICHHWE SKCIEePUMEHTAIBHBIX
3a/a4, HaONIOJIeHWe W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUAPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaxuu Ha KaTHOHBI METAJLIIOB).

PacuétHeie 3amaun.

Pacuérel maccel BelecTBa MM 00bEMa Ta30B IO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce win o0BEMY OJHOTO U3 yYacTBYIOIIMX B PEAKIUU BEIIECTB, pacdyéThl Macchl (00bEMAa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.
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XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHUH SKOJIOTUYECKOM, SJHEPTeTUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuM MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAax IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuuu.

[IpencraBinernst 00 OOMMX HAYYHBIX TPUHIUINAX [POMBIIUICHHOTO IOJIy4eHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpPE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMATEPHUAIIbI, OPraHUICCKHE U MUHEPATBHBIC yI0OpEHUSI.

XUMHUS U 3I0pPOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENApaTOB,
npaBuiia 6€30TaCHOTO MCIOJIb30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EHM NMpU U3y4eHHH OOIeH M HEOpPraHM4YeCKONW XMMHUU B
11 kyacce oCyIecTBIsAETCS Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATUH, SBIISIFIOIIUXCA CUCTEMHBIMH IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAay4YHBIM (paKT, TUTNOTE3a, 3aKOH, TEOpHS,
aHanu3,  CHUHTE3,  Kilaccuukamus,  TMEePUOJUYHOCTh,  HAOMIOJACHUE,  DKCIEPUMEHT,
MO/JIENTMPOBAHNE, U3MEPEHHUE, SBJICHHE.

duszuKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHbI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaTroB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaT€pUaIOB, JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



Ili1anupyembie pe3yJibTaThl OCBOCHUS Y4eOHOr0 npeaMmeTa « XuMushH»
JInyHOCTHBIE pe3yabTaThl

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pPE3yJIbTaTaM OCBOCHHUSA OOYUYarOIIUMUCS
MporpaMM CpenHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHMS IHpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouero o0OpazoBaHuUs
BbIJICJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHHM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKU XUMUU;

TFOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JESTENBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JInuHOCTHBIE pPE3YyIbTAaThl OCBOEHHUS MpeaMeTa «XHUMHsD) JOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJeaJaMH POCCUICKOTro
IpaXkJJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U IPaBUIAMHU IIOBEJEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTMUYECKOW JESTeNbHOCTH OOydarolluxcs [0 pealnu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY W NPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBbHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHrH y4eOHBIX U IT03HABATEIbHbIX 3371ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3JIUYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTM)KEHHUS HAyKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIIoIeHHH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPYy/Ja YYE€HBIX U IPAKTUKOB;

UHTEpPECa M I[I03HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHalIU3e
MH(pOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
7



HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE W TIOCTYIIKM CBOWX TOBApHINCH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY M TICHXUYECKOMY 370POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIIEeHUSI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBHAYAILHOTO ¥ KOJUICKTUBHOTO O€30TIaCHOTO
MTOBEJICHUS B CUTYaIIUSX, YIPOKAOIINX 37J0POBBIO H KU3HU JTFOJICH;

OCO3HAHUS TOCIICJICTBUH M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIE3HOH, TBOPUECKOH M IPYTUX BUIAX JICATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHUH MPAKTUYCCKUX 3aJla4 COIMATBHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO KjIacca, IIKOJIB);

WHTEpeca K MPAKTHYECKOMY H3YYCHHIO MPOPECCHi pa3InIHOTO poJia, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBa)KEHHUS K TPYY, JIOASAM TpyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccu U peaau3alnui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHMS TI00aBHOTO XapakTepa SKOJIOTHYECKUX MPOOieM, BIUSHUS 3KOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU HCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHUsSI TPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHMUECKUE MOCIEACTBHUS MPEIIPUHUMAEMBbIX
JICCTBUHN U MIPEJOTBPpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
JESITEHOCTH  JKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, CIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHHUS CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU [IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaIOIIEM



MHpE KaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHWH IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnu mpoodIeM coXpaHeHHs! IPUPOTHOTO PAaBHOBECHS;

yOKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PELIEHUH IT100abHBIX IPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYecKOM, IMHUIIEBOW M HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTieYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCII0JIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCII0JIb30BAThH I0JIy4aeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUISl pelIeHUs TpodiieM
B p€aJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AESITENBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW MO XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iMuHbIX cdepax mpodeccuoHaTbHON
NESATENBHOCTH.

MeTanpeaMeTHbIe pe3yabTaThl

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUsS» Ha YPOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMEeTHBIE) OOIeHAYYHbIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJCHUE, MPOIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC yueOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIE,
peryiasTuBHBIC), obecrieunBaromme (GopMUpoBaHHE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCajdbHble YydueOHbIE IEHCTBHS B IO3HABATEIbHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh U aAKTYyadU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LIEJN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTIKCHHUS,
COOTHOCHTH PE3YIbTATHI ACATEIHLHOCTH C TIOCTABJICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPUH IS KiTacCU(DUKAIIMH BEIECTB M XUMUYECKIX PEaAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpPaBHCHHE XHMHUYECKOW peakuu — TP PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYIKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB IMO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO PA3IMYHBIX BUIAOB M (OPM TMPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KAaueCcTBE CpPEACTBA MIpH paboTe C XUMUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;
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BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB INO3HABATEIBHOU NESTENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICZIOBAHUI ITyTEM COTJIACOBAHMUSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
omnpezenss €€ LeNu U 3a1add, KOHTPOJIUPOBaTh U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

IIpenmeTHbIE pe3yJibTATHI
10 knace
[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS OTPaXKaroT:
c(hOpPMHUPOBAHHOCTh TIPEICTABICHUA O XMMHUYECKON COCTaBIISIONICH €CTECTBEHHO-HAyUYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SBJICHUHA TPHUPOJIBI, B (GOPMUPOBAHUH MBIIUICHHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS pelIeHus
MPAKTUYECKUX 3aJad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO W
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUIATENIFHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasi), MOJib, MOJIApHAs Macca, MOJSPHBIH O00bEM, YIIEpPOOHBIA  CKeJNeT,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COSIMHEHHUSI); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS OPraHUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllue B OCHOBE MOHUMAaHUS
MIPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOrMYecKue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHSTUS MTPU ONMKUCAHUU COCTaBa, CTPOCHHUS U
MIpEeBpAIEHUI OPraHUYECKUX COCTUHEHUI;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKUX pEaKlUi, U3rOTaBIMBATH MOJIEIH MOJEKYT OPraHHYeCKHX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAJICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO MX COCTaBY U CTPOCHUIO K OMNpeAeNEéHHOMY KIACCy/TpyNIe COeAUHEHHI
(YrneBomopoipl, KUCIOPOA M a30TCOAEpIKAllUe COEAUHEHHUS, BBICOKOMOJIECKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusa o cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHUYECKUX BEIIeCTB (ITHJICH, MPOIHIICH,
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alleTWICH, STHJICHIJIHMKOJb, TIHLUEPUH, (eHOd, (QopManbaerus, ameTanbIeruy,, MypaBbUHAas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsi KUCJIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BHJIBI XUMHUYECKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepuU30BaTh COCTaB, CTPOCHHUE, (UIUUECKUE U
XMMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTtaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TJIMLUEPHUH, (EHOJI, alleTalbAerul, MypaBbiuHasi U yYKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIlojo3a, aMMHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHUX XUMHUYECKUX pPEaKIuid ¢
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTepU30BaTh HCTOYHHKH YIJIEBOJOPOJIHOTO CHIPhS
(HeTb, TPUPOMHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS 110 XHMHUYCCKUM YpPaBHCHHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BEILIECTBA WJIM MPOAYKTa PEAKIMH MO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOYKTOB PEaKIun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIECTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB U XUMUYECKUX SBJICHUHN
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICIUPOBAHUE), HWCIOJb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIIO/IATh MpaBUjia MOJIb30BAHUS XUMUYECKOW MOCYIOHN U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKUX BEIECTB MPU HAarpeBaHUU, MOJyYEHHE 3TUJICHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJKOB IpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OEITKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHnu ¢ BelecTBaMHu M JabopaTopHbIM 000pYIOBAaHUEM, MPEICTABIATH PE3yIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nHpopmaiuu, IHTEpHET U IPYTHX);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LEJIecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH JEATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpYXKarollel MPUPOJHON Cpeibl, 0CO3HAaBaTh OMACHOCTb BO3JEHCTBHS Ha KHUBBIE OPraHU3MbI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
puUMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YeJI0BeKa;

Ui 0OydarouuXxcs ¢ OrPaHUYCHHBIMU BO3MOXXHOCTSMHU 3J0POBBS: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,
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IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 knacc

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNU TPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUS. U KyJAbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelieHus: TMPaKTUYeCKUX 3a/lad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYeCKass  peméTka, THIBl XMMHYECKHX  pPEaKIHi, pacTBOP, OJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AIEKTPOJIUTHYECCKAS NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuonnueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHWS,
JeXalue B OCHOBE IMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(akToNOrMuecKre CBEJIEHUsI O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0€301acHOM HCHOJIb30BaHUU
BAYKHEHIIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUECKON NESATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME TMOHATHSA NMPU ONMHCAHUM HEOPTaHUYECKHX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHbIe Ha3BaHHUS OTACIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, Herami€Has W3BeCTb, NMUThEBas COJa, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XMMHUECKOH CBs3H (KOBaJCHTHAsI, HIOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKOW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYeCKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA;

chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIIEKHOCTh HEOPraHMUECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBA — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMUPOBAHHOCTh YMEHHMI pacKpblBaThb CMBICT TepuoAnueckoro 3akoHa J[. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMHUPOBAHHOCTh ~YMEHHH  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos Ileproanyeckoit cucteMbl XuMuueckux snemeHToB 1. U.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE
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YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM U rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYEeCKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrlollMX BELIECTB, TEIUIOBOMY 3(PQEKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHUM COCTABIIATH YpaBHEHUS peaklui pa3IUYHbIX THIIOB, MOJHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKHX BEIIECTB, pACIO3HABATh ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPTAaHMUECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHca 3TUX peakLuii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

cOpMUPOBAHHOCTh YMEHHUH XapakTepHU30BaTb XWMHUYECKHE MPOIECCHI, JIEKalIUe B
OCHOBE MPOMBIIIJICHHOTO MOJIy4E€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTD
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHII NPOBOAUTH BBIYHMCICHHSI C HCIOJIb30BAHUEM TMOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B PacTBOpe», OObEMHBIX OTHOUIEHHI Ta30B MNPU XUMHYECKUX
peakiusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACChl BELLIECTB, IPEBPALLIECHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XMMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMeHa, KayeCTBEHHbIC peaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30IaCHOCTH MPH 0OpaIlleHUH C BELECTBAMU U JJAOOPATOPHBIM 000PYIOBaHUEM, NTPEJICTABIIATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJII HA OCHOBE 3TUX PE3y/IbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHUYECKYI0O HH(POpPMAIHIO,
MOJIyJaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpeICTBa MaccOBOM KOMMYHMKauuu, WHTepHET u

JPYTHX);
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c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATH TMpaBHJA SKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKAIOILEeH IIPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JCHCTBHS HA KUBBIE OpraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAsi cMbIcT nokasarens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBIIEHHUS U NIPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

JUIsE OOYyYaloOIIMXCsl ¢ OrpAaHMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbS: YMEHHE INPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEUHYIO cucteMy 0003HaueHuit JI. bpaiins ans 3anucu xumMuueckux Gopmyi.
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TemaTnyeckoe nJIaHUPOBaAHME

10 kaace
Ne
JuexkTpoHHble (U poBbIE) 00pa3oBaTeIbHbIE
n/ HanmeHoBaHMe pa3jeioB U TeM NPOrpaMMbI KosunyecrBo
pecypchl
n 4acoB
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
. http://fcior.edu.ru/card/9022/osnovnye-polozheniya-teorii-
[Ipeamer opranndeckoit xumun. Teopust CTpoeHus . . ) .
11 . 3 stroeniya-organicheskih-soedineniy-a-m-butlerova.html
oprannyeckux coenunennii A. M. bytieposa
(MomyiB)
Paspgen 2. Yriesogopoabl
http://fcior.edu.ru/card/5491/alkany-stroenie-svoystva-
2.1 IIpenenbHBIE YTIIEBOAOPOIB — ATKAHBI 2 poluchenie-i-primenenie. html (mozy:e)
http://fcior.edu.ru/card/3450/stroenie-izomeriya-i-
29 HereﬂeHBHBIe YrJI€BOJOPOAbI: AJIKCHBI, aJIKaJIJUCHEI, 6 nomenklatura-alkenov.html (MOZ[y.TIB)
' AJIKUHBI
http://fcior.edu.ru/card/13574/stroenie-fizicheskie-i-
himicheskie-svoystva-poluchenie-i-primenenie-arenov.html
(MOyIb)
2.3 ApoMartudeckue yrieBoA0pO bl 2
94 [TpupoaHBIe HICTOYHUKH YTIIEBOIOPOJIOB M UX 3 http://orgchem.ru/chem2/index2.htm Buneopuasm

nepepaboTka

«Baxneiimue npoaykTel HepTenepepaboTKI»

Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHEeHNs
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http://fcior.edu.ru/card/9022/osnovnye-polozheniya-teorii-stroeniya-organicheskih-soedineniy-a-m-butlerova.html
http://fcior.edu.ru/card/9022/osnovnye-polozheniya-teorii-stroeniya-organicheskih-soedineniy-a-m-butlerova.html
http://fcior.edu.ru/card/5491/alkany-stroenie-svoystva-poluchenie-i-primenenie.html
http://fcior.edu.ru/card/5491/alkany-stroenie-svoystva-poluchenie-i-primenenie.html
http://fcior.edu.ru/card/3450/stroenie-izomeriya-i-nomenklatura-alkenov.html
http://fcior.edu.ru/card/3450/stroenie-izomeriya-i-nomenklatura-alkenov.html
http://fcior.edu.ru/card/13574/stroenie-fizicheskie-i-himicheskie-svoystva-poluchenie-i-primenenie-arenov.html
http://fcior.edu.ru/card/13574/stroenie-fizicheskie-i-himicheskie-svoystva-poluchenie-i-primenenie-arenov.html
http://orgchem.ru/chem2/index2.htm

ftp://ftp.fcior.edu.ru//marstu/20071217/mmlab.chemistry.7

O6mee KOJIMYCCTBO YaCOB I10 IIpOorpaMmme

3.1 Cnuptel. enon 3 60i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.775p.o
3.2 Anpneruabl. KapOoHoBbIe KUCTOTBL CIOKHBIE d(DUPHI 7 ms
(BueoonbIT «CepebpsiHOE 3epKaAIIoy)
3 ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.804i.0
3.3 YrneBoasl ms
Pa3znea 4. A3orconepskamue oOprannyeckue coeIuHeHus
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.824i.0
ms
4.1 A LA b 3 . .
MUHBL AMHHOKHCIOTR b ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.837p.o
ms
(menaryparus Oenka)
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.848p.o
5.1 [Tnactmaccel. Kayayku. Bosokna 2 ms
34
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ftp://ftp.fcior.edu.ru/marstu/20071217/mmlab.chemistry.760i.oms
ftp://ftp.fcior.edu.ru/marstu/20071217/mmlab.chemistry.760i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.775p.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.775p.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.804i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.804i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.824i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.824i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.837p.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.837p.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.848p.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.848p.oms

11 kiaace

Ne DJIeKTpOoHHbIe (1u(
HaumeHnoBaHue pa3/iejioB U TeM NPOrPaMMBbI Koauuects
n/n pecypcsl
0 4acoB
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3aK0H U .
P pHOA ftp://ftp.fcior.edu.ru/
11 [Iepnoanueckas cucteMa XuMU4eCKux 3nemeHToB /1. . 3 i oms
MeneneeBa B
ftp://ftp.fcior.edu.ru/
1.2 Crtpoenue BemiectBa. MHOTOOOpa3ue BEIIECTB 4 : :ms D
6 ftp://ftp.fcior.edu.ru/
1.3 XUMHYECKUE peaKInu .
1.0MmS
Paznea 2. Heoprannyeckasi XuMus
6 ftp://ftp.fcior.edu.ru/
2.1 Mertamist . DR
1.O0mMmS
o ftp://ftp.fcior.edu.ru/
2.2 Hewmeramnsl .
1.0MS
ftp://ftp.fcior.edu.ru/
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX BEIIECCTB 2 K oms
Pa3nen 3. XumMusi v :Ku3Hb
ftp://ftp.fcior.edu.ru/
3.1 XUMUS U )KU3Hb 4 . RITED
1.0MS
34

O01ee KOJTHYECTBO YaCOB MO MporpaMmme
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ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.860i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.860i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.868i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.868i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.914i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.914i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.943i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.943i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.966i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.966i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.978k.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.978k.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.996i.oms
ftp://ftp.fcior.edu.ru/marstu/2006/mmlab.chemistry.996i.oms
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