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OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHmyeckol XMMHH: €€ BO3HHUKHOBEHHUE, PA3BUTUE M 3HAYCHHUE B IOJYYEHUU
HOBBIX BEIIIECTB U MaTepUaoB. Teopus CTpoeHUsl opraundeckux coenuHenuii A. M. bytineposa, eé
OCHOBHBIC TIOJIOKeHUs. CTPYKTypHBIE ()OPMYJIBI OPraHMYECKHUX BEmeCTB. [ OMoOyIOTHS, N30MEpHs.
XHUMHYECKas CBA3b B OPTaHUYECKUX COCTMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o KiaccH(PUKAIUN OpPTaHUYECKUX BemlecTB. HoMeHKIaTypa opraHu4ecKux
COeMHEHMH (cucTeMaTH4ecKasl) U TPUBUAIbHbIC HA3BaHUS BaKHEHIIMX IMPEICTaBUTENEH KJIacCcOoB
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUsl BEIIECTB U MX IPEBpPALICHUN: O3HAKOMJIEHUE C
oOpa3aMu OpPraHMYECKHUX BEIICCTB M MaTepualaMH HAa WX OCHOBE, MOJICIUPOBAHUE MOJICKYJ
OpPraHMYECKUX BEIECTB, HAOIIOICHUE U OMHCAHNUE IEMOHCTPAIMOHHBIX OIMBITOB IO MPEBPALICHUIO
OpPraHWYECKUX BEIECTB NP HArpeBaHUU (TUIABJICHHUE, OOYTIMBAHUE U TOPCHHE).

YriaeBogopoabl

AJKaHBl: COCTaB M CTPOEHHE, TIOMOJIOTHMYECKMH psA. Meran W 3TaH — MpoCTeHIIHe
MIPE/ICTAaBUTENN AITKAHOB: (PU3UYECKHe U XUMUYECKUE CBOWCTBA (peaKlUU 3aMEeIICHHs] U TOPEHHUS),
HaxO0JICHUE B MPUPOJIC, TOJIYUCHUE U MIPUMEHECHHE.

AJIKEHBI: COCTAaB M CTPOCHHUE, TOMOJIOTMYECKUH psAL. DTUIEH U NPONUJIEH — MpOCTeHIIne
MPEJICTABUTEIM QJIKCHOB: (U3MYECKUEe M XHMHYECKHE CBOWCTBA (pEakiuu TUAPUPOBAHHUSA,
raJloreHUPOBAHUS, THIPATALIUY, OKHCICHUS U MOJTMMEPHU3alliu ), MOJIyYeHUEe U IPUMEHEHUE.

Ankanuensl: OyrtaameH-1,3 m MmetwnOyramueH-1,3: cTpoeHHe, BaKHEUIINE XUMHUYCCKHE
cBOicTBa (peakius nojauMepusanuu). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTHUYECKUN psAll. AUETHIIEH — MPOCTEHIIHIMA
MPE/ICTaBUTENh AalKMHOB: COCTaB, CTpoeHHE, (U3NYECKMEe U XMMHUYECKHE CBOICTBa (peakiuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUPATAIINH, TOPEHHUS ), TTOJTyYEeHUE U TIPUMEHECHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MUECKMEe M XHUMHUYECKHE CBOWMCTBa (peakuuu
TaJIOTEHUPOBAHUSA W HUTPOBAHUS), IOJyYeHHE W TpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qu3suneckue u xumuieckue ce0UCMBA (PeaxKyuu 2an02eHUpO8anus U HUMPOBAHUs), NOTYYeHUue U
npumernenue.  TOKCHYHOCTH  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJIE€BOJOPOAAMH,
MIPUHAUISKALMMHI K pa3IMYHBbIM KJlaccam.

[IpuponHble MCTOYHHMKHU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U MOMYTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ npoucxoxaenne. CiocoOsl nepepadoTku He)TH: IEPETOHKA, KPEKUHT (TePMHUECKHIA,
KaTAIUTUYECKHi ), mupoiu3. [IpoaykTsl mepepaboTku HePTH, UX TPUMEHEHNE B TPOMBIITUICHHOCTH
1 B ObITy. KaMeHHBIH yroib U MPOIyKTHI €T0 MepepadoTKH.

DKCNEePUMEHTATBHBIE METOJIBI M3YUYEHHUs BEIIECTB W HMX IPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3iamMu TIacTMacc, KaydykoB U pe3uHbl, Koiutekiuu «Hedtb» u «YTomp», MoaennpoBaHue
MOJICKYJI  YTJI€BOJOPOJIOB W TaJIOT€HONPOM3BOJHBIX, MPOBEAECHNWE NPAKTUYCCKON pPabOTHI:
MOJIyYEHHUE ITUICHA U U3YUEHHUE €ro CBOMCTB.

Pacuérnebie 3anaun.

Brrurcnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIIECTBA WY MPOIYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 MCXOJIHBIX
BEILIECTB UJIU TTPOYKTOB PEAKIIUN).

Kucnopoacoaepxaniue oprannyeckne coeinHeHUs!

[IpenenpHBIE OMHOATOMHBIE CHOUPTHL. MeETaHON U OJTaHON: CTpOoeHHue, (u3mveckue u
XUMHYECKHE CBOMCTBA (pEaklIMH C aKTUBHBIMH METajUlaMH, TajloT€HOBOJIOPOAAMH, TOpPEHHE),
npuMeHeHue. BoopoHbie CBsA3M MEXIy MOJIEKyJaMu CUpTOB. JleiicTBUE MeTaHoIa U 3TaHOJIa HA
OpraHu3M YeJIOBEKa.

MHOroaToMHBIE CIOUPTHI. OTWICHIVIMKOIL W TJHIEPUH: CTpOeHUE, (Qu3uveckue u
XMMHYECKHE CBOMCTBa (B3aMMOJAEHCTBHE CO IIETIOYHBIMH METalslaMU, KaueCTBEHHAs PEaKIus Ha




MHOTOAaTOMHBIE CHHUpTHI). [leficTBue Ha opraHu3M denoBeka. [IpuMeHeHHWe TiIUIEepUHA W
STWJIECHIJIUKOJIS.

deHoII: CTpOeHUE MOJICKYJIBI, (PU3NYECKUE U XMMHYECKHE CBOMCTBA. TOKCHYHOCTH (peHoJIa.
[Tpumenenue peHona.

Anpnerunpl M kemonvl. DopMalblerui, aueTAIbACTUA: CTpPOEHHE, (U3HUYECKHe U
XUMHYECKHE CBOMCTBA (pEaKklLMM OKUCIEHHST M BOCCTAHOBJICHUS, KAaYECTBEHHbBIE PEAKIMUH),
IIOJIyYE€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE TIPEJENIbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHas M YKCYCHas KHCIJIOTBI:
CTpoeHue, pU3NYEeCKue U XMMHUUYECKHE CBOMCTBA (CBOICTBa, oOmMe JUIs Kilacca KUCIOT, peaKius
TepuUKaMM), TModydyeHHe | npuMeHeHne. CTeapuHOBass U OJEUHOBAs KHUCJIOTHI Kak
IIPEJCTAaBUTENIN BBICIIMX KApOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOIIEE ACHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['MIposin3 CIOXKHBIX 3(QHUPOB.
AKupsl. I'maponus xupos. [Ipumenenune xupos. buosornueckas posib KUPOB.

VYrneBopl: cocTaB, Kiaccu(uKauus yriaeBoJoB (MOHO-, IU- U Mojucaxapuibl). [roko3a —
MPOCTEUIINIA MOHOCAaXapHua: OCOOCHHOCTH CTPOCHHUS MOJICKYJNbI, (U3UYECKHEe W XHUMHUYECKHE
cBoOMcTBa (B3auMojeiicTBue ¢ ruapokcuoMm Meau(ll), okucienue aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBieHHEe, OpO’KEHHE TIIOKO3bI), HAXOXKICHHE B MPHPOJE, NPUMEHEHHE,
6uosiornyeckas posb. otocunres. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemmono3a kak npupojHble noiuMmepbl. CTpoeHHe Kpaxmaja M LEJUIIOJIO3bI.
dusnueckue U XMMUYECKHUE CBOMCTBA KpaxMaia (TUApPOJIN3, KaUeCTBEHHAs! peakLUs C HOJIOM).

OKClepUMEHTAJIbHBIE METO/bl HM3YYEHHs BELIECTB M MX I[PEBPALICHUI: NpOBEACHUE,
HaOJI0ICHNE U OMMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKUCIEHHE OJTaHoia okcuaoM Meau(ll)), MHOroaTOMHbBIX CHUPTOB
(B3aumogpeiictBue raunepuHa ¢ ruapokcuaoM meau(Il)), ampaerunoB (okuciaeHHE aMMHAYHBIM
pactBopoM okcunaa cepedpa(l) u rugpoxcunom menu(ll), B3aumozeiicTBue kpaxmana ¢ HOAOM),
MIPOBE/IEHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérneble 3anaun.

Bbruncnenus no ypaBHeHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX
BEIIECTB WM MPOYKTOB PEAKLIUH).

A3oTcoiepikaliye opraHn4eckie CoeIMHEHusI.

AMMHOKHCIOTH Kak aM(pOTepHble OpraHuYecKue coequHeHus. PU3NUecKue U XUMHUECKUe
CBOMCTBa AaMHHOKHCIOT (HAa TNpUMepe TINuIuHa). buojormyeckoe 3HaY€HHWE AMHMHOKHUCIOT.
[TenTuae!.

benku kak mNpHpPOAHBIE BBHICOKOMOJIEKYJISIpDHBIE coeluHeHud. llepBuuyHas, BTOpUYHAs H
TPETHUYHAsi CTPYKTypa OelkoB. XHUMHUYECKHE CBOWCTBa O€JKOB: THAPONU3, JAEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

DKcIepUMEHTAIbHBIE METOJbl M3YYEHHUsl BEIIEeCTB M MX IpeBpalleHuid: HaOIroJeHue U
OIMCaHNE IEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OeKOB IpU HarpeBaHUU, LIBETHHIE PEAKIIIN
O€eJIKOB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHbBIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEAWHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTETIEHb MOJUMEPU3ALINU, CPEIHS MOJeKyIapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHNH — MOJIMMEPU3ALINS U TOJUKOHIECHC AL

DKcriepUMEHTAIbHbIE METObl HM3Y4YEHHs] BEIIECTB M HMX MPEBPALEHUI: O03HAKOMIIEHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MEXNpEeAMETHBIX CBA3€H NpU U3y4YEeHUM opraHuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCS. 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, Tak U
MIOHATHUM, SBIAIOUXCA CUCTEMHBIMU AJIs1 OTJIEIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA.



OOmue ecTecTBEHHO-HAyYHBIC IOHATHS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHauu3, CUHTE3, Kiaccu(ukauus, MEPUOAUYHOCTb, HAONIONEHUE, HU3MEpEHHE, HKCIEPHUMEHT,
MOJICTTHPOBAHHUE.

@dusnka: MaTepusi, SHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb,
BEILIECTBO, TEJO0, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, (PU3NYECKUE BEIUYUHBI M €AWHUIIBI UX
U3MEpEHUsl.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BeIIECTB B OpraHusme, (HOTocHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (O€IKH, yTIACBOIbI, JKUPBI, (HEPMEHTHI).

I'eorpadust: MUHEpAJIBI, TOPHBIE TIOPO/IBI, ITOJIE3HBIE HCKOIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHonorus: muIeBble TPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IPErapaThl, MaTepUalibl U3 NCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

Xumudeckuil asneMmeHT. AToM. Sapo aroma, U30TONBL. DJEKTPOHHAs 00OJIOYKA.
DHepreTuveckrue ypoBHH, TOIYPOBHH. ATOMHBIC opOuTtanmu, s-, p-, d- anementsl. OcoOeHHOCTH
pacmpesieNieHus: AJIEKTPOHOB MO OpOHTANsIM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX MEPHOIOB.
DneKTpoHHast KOH(QUTYpALUs aTOMOB.

[lepuonnueckuin 3akoH u Ilepuomuueckas cucrema Xxumuyeckux daemeHtoB JI. U
MenpeneeBa. CBsi3b epuoANYECKOro 3akoHa U [lepuonnyeckoil CUCTEMbI XMMHUUECKUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CIOXHBIX BEIIECTB 110 Irpynnam 1
nepuogam. 3HaueHUE TIEPUOJIUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHMHMUYecKas CBsI3b. Buapl Xumudeckoi cBsi3u (KOBaJ€HTHas
HEeMoJIsIpHas W TOJsIpHAas, HMOHHAs, MeTalmudeckas). MexaHu3Mbl 00pa3oBaHUS KOBaJCHTHOMN
XUMUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DneKTpooTpULATENBbHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH IMOCTOSIHCTBA COCTaBa
BEUIECTBA. [HUIBl KPUCTAIMYECKMX PpEHIETOK. 3aBHCHUMOCTh CBOWCTBAa BEUIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

Ilonsate o aucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHuyeckux coeanHeHuil. HoMmeHknaTypa HeOpraHMYecKHX BEIECTB.
I'eneTndeckas CBsI3b HEOPraHWUYECKHUX BEIIECTB, TPUHAUICKAIUX K PA3TUYHBIM KJIACCAM.

Xumuueckass peakuus. Kiaccupukanuss XUMHYECKHMX pEaKUMA B HEOPraHMYECKOW |
OpraHWYECKOM XUMHUHU. 3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W IPEBpALICHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3lIM4YHBIX (akTopoB. OOpaTUMbIE PpeaKIHH.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HA COCTOSHUE XHUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexrponutuyeckas auccounanus. CuibHble U cialble 37ekTponuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAas, IIETOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs BEIIECTB M HX IPEBPAILCHUN: JIEMOHCTpanus
tabmun «llepuonmyeckas cucremMa xumuueckux snemertoB JI. U. MenneneeBay, u3ydeHue
MoOJeNel KPUCTAJUIMUECKUX PEIETOK, HaOMIOACHHEe U ONHCAaHHE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jioKEeHHWE TEepPOKCHIAa BOJOpPOJa B MPHCYTCTBUU KaTalu3aTopa,
ONpEeNEICHUE CpPeAbl PAaCTBOPOB BEIIECTB C IMOMOIIBI) YHUBEPCAIBHOIO WHIMKATOpA, PEAKLUU



HOHHOTO OOMEHA), TPOBEJICHHWE NPAKTUYECKOW pabdoThl «BiusHue pa3nudHbIX (AKTOPOB HaA
CKOPOCTb XUMUYECKON PEAKIIM.

Pacuérhrle 3amaun.

Pacuérel 110 ypaBHEHUSM XMMHUYECKUX PEAKLM, B TOM YUCIE TEPMOXMMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MOHATHS «MACCOBask 10JIsI BEIIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. Ilonoxenne HemeramoB B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa M OCOOCHHOCTHM CTPOCHHS aTOMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AnoTponus HeMeTaIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriaeposa).

XUMHUYECKHUE CBOWCTBA BAKHEHIIMX HEMETaNIOB (TaJlOTeHOB, Cepbl, a3zoTa, (docdopa,
yriaepoaa U KpeMHHUS) U UX COCTUHEHHH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJHBIX
COCIMHCHHI).

[IpuMeHeHrne Ba)KHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnsl. [lonoxxenne Meramuios B Ilepuoanueckon cucteme XuMHYECKUX ieMeHToB /1. M.
MenpeneeBa. OcCOOEHHOCTH CTPOEHUSI DIIEKTPOHHBIX O0O0JOYEK aTroMOB MeTauioB. OOmue
¢usnveckne cpoiicTBa MeTawioB. CIIIaBel METAUIOB. DIJIEKTPOXMMUYECKUU PSIJl HampsHKEHUH
METaJUIOB.

XUMHYECKHE CBOWCTBA BAXHEWUIIUX METAUIOB (HATPUM, KaldWil, KaJdblUd, MAarHui,
ATIOMHHHM, IUHK, XpPOM, KEeJle30, MEJIb) U UX COCTUHEHHII.

OO6mre ciocoObI oyYeHHst MeTaJUIOB. [IpMeHeHe MeTayuioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEILIECTB U UX MPEBPALICHUIN: U3yYEHHUE KOJUICKIUU
«MeTauibl ¥ CIUTaBbI», 00pa3I[0B HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTABHBIX 3aj1a4, HAaOI0AeHNe
U ONHCAHHE JEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCH]IA
QIIOMHHMS C pacTBOPaMH KUCIIOT U LIEJIOUEH, KaYECTBEHHbIE PEAaKIIMH HA KATUOHBI METAJUIOB).

Pacuérneie 3amaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA, MAacCe
WM 00bEMY OJIHOTO U3 YYACTBYIOIIMX B pEaKMH BEUIECTB, pacuéThl Macchl (00bEMa, KOJINYECTBA
BEIIECTBA) MIPOJYKTOB PEaKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B 0OecCTieUeHHH KOJIOTHYECKOM, SHEPTeTHYECKON M TMHUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeauIuHEbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHil.

[IpencraBienust 06 oOUIMX HAYYHBIX NMPUHIUIAX [TPOMBIIIJIEHHOTO MOJTY4YE€HUs Ba)KHEHUIINX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTepHalioB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKLUHMOHHBIE MaTepHalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuanbl IS 3IIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHM4ecKre U MUHEpaIbHbIE y100pEHUS.

Xumusi U 30pOBbE YENIOBEKAa: IMpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBmia 6€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUU B TOBCEITHEBHOM JKU3HHU.

Me:xXnpeamMeTHbIE CBS3H.

Peanu3zanust MeXIpeIMeTHBIX CBSI3eH MpU M3yUeHUU OO0Iel 1 HeopraHuyeckoil xumuu B 11
KJIacce OCYILIECTBISIETCS Yepe3 MCIOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHATHUM, SBISIOIIUXCS CUCTEMHBIMU JJIs1 OT/IEIbHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs], aHATU3,
CHUHTE3, Kiaccuukanus, MNEepUOJUYHOCTb, HAOJIOIEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, SABIICHUE.

®uszuka: marepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHMYECKUI YpOBEHb, BEILECTBO, TEJIO, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kjeTrka, oOpraHusM, O3KOCHUCTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MuHEepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.



TexHonorus: XuMu4eckasi MPOMBIIIJICHHOCTh, METAJLTYpPIusi, MPOU3BOACTBO CTPOUTENIbHBIX
MaTepuaos, CEJIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MUIIEeBast MIPOMBILIIEHHOCTb,
(dapmalieBTHUECKask MPOMBILIUIEHHOCTb, IPOM3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLUHOHHBIX MaT€pPUaIOB, 3JIEKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

[lmanupyemble pe3yabTaTbl OCBOEHUSI NMPOrPAMMBI 110 XMMHH HA 02a30BOM YPOBHE CpeHero
001rero ooOpazoBaHus

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpPeOOBAaHUS K pe3ysJbTaTaM OCBOCHHS OOYyYarOUMMHCS
IIporpaMM cCpeaHero oémero oOpa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IIPOrpaMM
CpeAHero od1ero oopazoBaHusl ABISETCA CUCTEMHO-IESTEIbHOCTHBIN OIXO.

B coorBercTBHM C CHCTEMHO-JEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IMpeaMeTa « XUMUS» Ha YPOBHE CPEAHEro o0Iero oopa3oBaHus BblICIECHbBI
CJIEYIOIINE COCTABIISIOLINE!

OCO3HaHME OOYYaIOUIMMHUCSH POCCHUMCKOM TIpakJaHCKONW HIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJINYMe MOTUBALUH K 00yUEHUIO;

LI€JICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKU XMMUHU;

FOTOBHOCTh M CIHOCOOHOCTh OOY4YarOIMXCS PYKOBOJACTBOBATHCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMH, IPUCYIIUMH  LEJIOCTHOH CHUCTEME XMMHUYECKOIo
o0Opa3oBaHuS;

HaJIN4YME MPABOCO3HAHUS HKOJIOTHUECKON KYJIBTYPbI M CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HEHHBIE TUUIaHBbI.

JINYHOCTHBIE PE3yNbTaThl OCBOEHHS MpeaMeTa «XHUMUS» JOCTUTAIOTCS B €AMHCTBE YyUeOHOM
U BOCHHUTATEIbHOW JESATENIbHOCTH B COOTBETCTBUM C T'YMAaHHCTUYECKHUMH, COLUOKYJIbTYPHBIMU,
JTYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU M HJ€ajlaMM POCCHHCKOTO TpakJaHCKOro OOlIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAMM M MpaBUIaMH IOBEACHMS, CIOCOOCTBYIOLIMMH Ipolieccam
CaMOIIO3HaHUs, CAaMOPa3BUTHsI U HPAaBCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH O0yYaIOIIUXCSL.

JINYHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» OTpaxarT CcHOpPMHUPOBAHHOCTH
OTIbITA IO3HABATENILHON U MPAKTUYECKOM JesITeIbHOCTH 00YUaIOIMUXCs 110 peaau3aliy MPUHATHIX B
o01iecTBe IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTO BOCIUTAHMS:

OCO3HaHHUs O00YYalOIIMMHUCSA CBOMX KOHCTHUTYLHOHHBIX NMpaB M OOS3aHHOCTEH, yBaKEHHS K
3aKOHY M NPaBONOPSAKY;

MPE/ICTAaBICHUs] O COLMAJIbHBIX HOPMax M TMpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOW NEATENbHOCTH MPU CO3JaHUHM YYEOHBIX MPOEKTOB,
peleHnH yueOHbIX U M03HABaTEIbHbIX 33/1a4, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U IMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY U apryMEHThI JPYTrHX
IIPU aHAJIU3€ PA3IMYHBIX BUJOB YUEOHOI e TeTbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY M HayYHOMY HACJIEUI0 OTEUECTBEHHON XUMMH;

yBa)XEHMsI K MPOLIeCCy TBOPUYECTBA B 00aCTU TEOPUU U MPAKTUYECKOTO IPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTHIKEHHS HAYKU €CTh Pe3yIbTaT JUINTEIbHBIX HAOII0IEHUH, KPOTIOTIUBBIX
9KCHEPUMEHTAIBbHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YUEHBIX U MPAKTHUKOB;

MHTEpeca U MO3HABaTEIbHBIX MOTHBOB B MOJIYYEHUH U TOCIEAYIONIEM aHalIu3e HH(pOopMaIuu
0 NEePEAOBbIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, STUUECKOTO OBEJCHHUS;



CIIOCOOHOCTH OLICHMBATh CUTYalldH, CBSI3aHHbBIE C XMMHYECKHUMH SIBJCHUSIMH, U TPUHUMATh
OCO3HAHHbIE PEIICHNUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE IIOBEIECHHE M IIOCTYNKM CBOMX TOBAapUIIEH C NO3ULUHN
HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX OCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPHI 310POBbS:

MOHMMaHMs LEHHOCTeH 370poBOro u OezomacHOro oOpasa KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

COOJTFOICHHSI TIPABUIT OE30MTACHOTO OOpAIICHHUS C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYJIOBOH JESTEIBHOCTH;

MOHUMAaHMS [IEHHOCTH MPaBWJI HHIUBUAYAIBHOTO U KOJUIEKTUBHOT'O O€30MacHOTO MOBEICHHS
B CUTyallUsAX, YTPOKAIOIINX 310POBBIO U KU3HHU JIHOJEH;

OCO3HAHMSA TMOCJICJICTBHA W HENPHUATUS BPEAHBIX NPUBBIUEK (YMOTPEOJICHHUS aJIKOTOJI,
HapKOTHUKOB, KYpPEeHHS);

5) TpyaoBOro BocnMTaHus:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEIOBATENIbCKOW  JIeATeIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIESATEIHHOCTH,

YCTAaHOBKM HAa AaKTMBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aJad4 COLMAIBbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbl);

MHTEpeca K MPaKTHYECKOMY M3yUeHUI0 podeccuil pa3inyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUM 110 XUMUH;

YBaXXEHUS K TPYAY, JIOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHAYaJIbHOW TPAaeKTOPHH 0Opa3oBaHus, OymyIei
npodeccun U peanusaldyd COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTMUYECKH I1eJ1IeCO00pa3HOro OTHOLIEHUS K MPHUPOJAE, KaK MCTOYHHMKY CYLIECTBOBAHHUS
JKM3HHU Ha 3emIe;

MMOHUMAaHUs TJI00aNbHOIO XapakTepa 3KOJOTMYECKUX MPoOJeM, BIMSHHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEIBL;

OCO3HaHHUs HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTH)KEHUN XUMHUH JUIsl PELIEHUS BOIPOCOB
palMOHAIBLHOTO IPUPOAOIOIB30BAHNUS;

aKTUBHOTO HEINpPUATHS ACUCTBUI, NPUHOCSIIMX Bpel OKpYKalolled NpUpPOIHON cpene,
YMEHHUSl TMPOTHO3UPOBATh HEOJArONpPUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS TpeaNpUHUMAeMbIX
JENCTBAN U NPEAOTBPAILATh UX;

HaJIM4YUs PA3BUTOTO SKOJOTMYECKOIO MBIIIIEHUS, DJKOJOTMYECKOM KYyJbTYpbI, OIIBITA
NEeSTeIbHOCTH ~ DKOJIOTUYECKOW  HaNpaBIC€HHOCTH, YMEHHUsS  pPYKOBOJICTBOBAaTbCS HMHU B
M03HABATEIbHOM, KOMMYHHKAaTUBHOM M COIMAJIBbHOMN MPAaKTHKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO
MIPOTUBOCTOATH UIECOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOILIECTBEHHOM MPAKTUKH;

MOHUMaHUs ClNeuu(UKNM XUMUU KaK HayKH, OCO3HaHMS €€ poiau B (OpPMHUPOBAHUU
palMoOHATBHOTO HAayYHOT'O MBIIUIEHHUS, CO3JIaHUM ILIEJIOCTHOTO MPEJCTaBICHUS 00 OKpY’KalolleM
MHUpE KaK 0 €IUHCTBE MPUPOJIbI U YETIOBEKA, B TIO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U pellIeHun
pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0O0M 3HAUMMOCTH XHMHMM JUIS COBPEMEHHOM LMBUIM3alUU: B €€
TYMaHHCTUYECKON HAINpaBICHHOCTH W BaKHOW pOJMM B CO3JaHMM HOBOW 0aszbl MaTepHaTbHOU
KyJbTYpBI, PEIICHUU TJIO00ANbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPTEeTHYECKOH, MUIIEBON U IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEAHUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCIIEUTHOTO TPYAa U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KaXKAO0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: IIOHMMaHMWs CYIIHOCTH METOJOB  IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAHUS IS



aHaM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIET0 MUPA M TIPOUCXOIANINX B HEM U3MEHECHUM, YMEHUS
AcJaaTb O6OCHOBaHHI>Ie 3aK/IIOYCHHA Ha OCHOBC HAYUYHBIX (paKTOB U UMCHOIIUXCA JAaHHBIX C LCJIBIO
MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCTOIh30BaTh XUMUYECKHIE 3HAHUSI JUISI PEIICHUsS TIPoOieM B
peabHBIX KU3HCHHBIX CUTYAIHIX;

HMHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN A TEIHbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CamMOOOpa3oBaHHUIO, K
AKTUBHOMY ITOJIYYCHUIO HOBBIX 3HAHUHU 110 XUMUH B COOTBETCTBHUH C JKU3HCHHBIMU HOTpC6HOCT5IMI/I;

HMHTEpeca K 0COOCHHOCTSM TPY/la B pa3IudHbIX chepax MpodhecCHOHATBHOU MeATeTbHOCTH.
METAINPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaUMMbIC U1 (OPMHUPOBAHHMS MHUPOBO33PEHUS OOYYAIOIMIUXCSA MEKIUCIUTUIMHAPHBIC
(MeXIpeMeTHbIE) 00IIeHay YHbIE TOHITHS, OTPAKAIOLIUE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(uKy METOAOB IO3HAHUS, HCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
OHEpIrusd, ABJIICHHUE, IIPOLCCC, CUCTEMA, HaquBIf/'I (1)aKT, IIpUHIMII, THUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHS, UCCIIeI0BAaHUE, HAOIOICHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE yueOHbIE AeHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHbIE),
obecneunBaromue GopmupoBanue (QyHKIMOHAIBLHOW T'PAMOTHOCTH M COLMAIBHOW KOMIIETEHIIUU
o0yJaromuxcs;

CIOCOOHOCTh 0o0ydJaromuxcsi  UCHOJb30BaTh OCBOCHHBIC  MEXIUCIIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHUBEpCajbHble Y4eOHble JEHCTBUS B IIO3HABaTEIbHOM U
COIIMAIBHON MPAKTHKE.

MerarnpeaMeTHbIE  pe3yJbTAaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMH  y4EOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU I€HCTBUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBble JIOrHYecKHUe AeiCTBUS:

CaMOCTOATENbHO  (OPMYJIUPOBaTh M  aKTyaJU3UpPOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OTpeNeNsaTh IEMN JeITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YNbTAThI ACITEIBHOCTU C MOCTAaBICHHBIMHU LIEJISIMH;

HCIIOJIB30BaTh IIPU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOT'O MBIIUJICHUS — BBIACIATH
XapakTepHble TMPU3HAKK TIOHATUA ©  yCTaHAaBIMBaTh WX B3aMMOCBSA3b, HCIOIB30BaTh
COOTBCTCTBYIOIINEC MOHATUA TJIA 00BsICHEHNS OTACJIIBHBIX q)aKTOB n SIBJ'IGHI/II‘/’I;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA;

YCTaHaBJIMBATb NPUYIUHHO-CICACTBCHHBIC CBA3U MCKIY N3YYACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUUECKUE pacCykIeHus (MHIAYKTUBHBIE, ICTyKTHUBHBIC, IO AHAJIOTUH), BBIABISATH
3aKOHOMEPHOCTH M IPOTUBOPEYHUS B pacCMaTpPHUBAEMbIX SBJICHUSAX, (POPMYIMpPOBaTH BBIBOJBI U
3aKJIIOYEHUS;

INPUMCEHATE B IPOLCCCE IMO3HAHUA, MCIOJIB3YEMBIC B XHMHU CHMBOJIMYCCKUEC (3HaKOBLIe)
MOJIeTIH, TTPe0Opa3OBhIBATh MOJAEIBHBIC TPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHueckas Qopmyiia, YypaBHEHHE XHMMHYECKOM peakuuu — TpH pPEleHUH Y4eOHbIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/7a4, IPUMEHSATh HAa3BaHHBIC MOJICIbHBIC MPEICTABICHHUS s
BBIABJICHUSA XapPaKTCPHBIX IMTPHU3HAKOB NU3YyYaCMbIX BCIICCTB U XUMHUUYCCKUX peaKHHﬁ.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBUS:

BJIaZICTh OCHOBAMU METOJJ0OB HAYUYHOTI'O IMO3HAHHWA BEIIECTB U XUMHUYCCKUX peaKHHﬁ;

(I)OpMy.HI/IpOBaTB neJmm MW 3aga4yd HCCICAO0BAaHHA, HUCIIOJIB30BAaTh IIOCTABJICHHBIC U
CaMOCTOATENILHO C(hOPMYTUPOBAHHBIC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JJIS
(hopMHUpPOBaHUS TUITOTE3HI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIIQJIETh HABBIKAMHU CaMOCTOSITEIbBHOTO IIJIAHUPOBAHUS M TMPOBEACHUS YUYCHUUYECKHUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHsI HAONIOAATh 32 XOJOM TMIpOIlecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynupoBaTh OOOOIIEHHS ¥ BBIBOJBI OTHOCHUTEIBHO



JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIEAOBAHMS, COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOJEIAHHOU
pabore;

nmpuoOpeTaTh OMBIT YYCHHYECKOM HCCIEOBATEILCKOH M TPOSKTHOW JesATEIHHOCTH,
MPOSIBJISITH  CIIOCOOHOCTb M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pEILICHUs
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHbIX METO/IOB MMO3HAHMSI.

3) pa6ora ¢ nungopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(pOpMALUK (HayYHO-TIIONYJISIpHAs JIUTepaTypa
XMMHAYECKOTO COJEp)KaHUs, CHOpaBOYHBIE TOCOOMs, pecypcsl VIHTepHeTa), aHaIM3HpPOBATh
MHGOpPMALMIO Pa3IMYHBIX BUAOB U (OpPM IPEACTaBIEHUS, KPUTUYECKU OLIEHUBATh €€
JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;

(GbopMynaMpoBaTh 3ampockl M IPUMEHSTH pa3IMyHble METOABI IpPU IOUCKE U O0TOOpe
nHpopMany, HEOOXOJMMOM [T BBIMIOJIHEHHUS YYeOHBIX 33a1a4 ONPEIeIEHHOTO THIIA;

IpUOOpeTaTh OMNBIT MCIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpaTh ONTUMAIbHYIO (hOpMY MpencTaBlieHUs MHPOpPMaLuu (CXEeMbl,
rpaduku, TuarpamMmsl, TaOJIULbl, PUCYHKU U IPYTHUE);

UCIOJb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBAa IMpU paboTe C XHUMHUYECKOM
nHpOpMaNKe: MPUMEHATh MEXIpPEIMETHbIE ((PU3NIECKHe 1 MAaTEeMaTHUECKUe) 3HAKU M CUMBOJIBI,
(dbopMyIibl, a0OpeBUATYpbI, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBHSIMU:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCY>KZaeMOW TEeMbI B XOJ€ AHMAJOra /WM JUCKYCCHH,
BbICKa3blBaTh UJAEH, (HOPMYIUpPOBaTb CBOM  IPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3CHTALMEH pe3ylbTaTOB I03HABATEIBHOW JAEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIN COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJIHEHUN XUMHUYECKOT0 AKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peau3alld y4eOHOro
MpoekTa M (HOpPMYIHpPOBaTh BBIBOJBI MO pe3yJbTaTaM HPOBEAEHHBIX HCCIEIOBAHUM MyTEM
COIJIACOBaHUS MO3ULUH B X07e 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OByajeHne YHMBePCAJIbHBIMHU PeryJsiTHBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJIPHO IIAHUPOBaTh M OCYIIECTBJIATH CBOIO IIO3HABATEIIBHYIO JAEATEIbHOCTb,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
Ipe/UlaraeéMblii  aJrOpuTM JAEUCTBUM NpHU BBHINOJHEHHM YYE€OHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3PPEKTUBHBIN COCOO X pElIeHUs ¢ YYETOM MOJIY4YEHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOLEHKH.

HNPEAMETHBIE PE3YJbTATHBI
10 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTpaXKaroT:

c(OPMHUPOBAHHOCTh TMPEICTABICHUA O XMMHMYECKOW COCTaBJISIOIIEH eCTeCTBEHHO-HAYyYHOH
KapTUHBl MHUpA, POJIM XUMHUU B TO3HAHUU SIBJICHUM MPHUPOAbI, B (OPMUPOBAHUM MBILUICHUS WU
KyJbTyphl JIMYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M pelIeHus
MPaKTUYECKUX 3a/ad M D3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CPEJIE;

BJIa/ICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOUINE TOHSITUS
(XMMHUYECKUI DJIEMEHT, aToM, »JJeKTpPOHHas O000JIoYKa aToMa, MOJEKyja, BaJeHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTh, XHMHUYECKas CBsI3b, CTpyKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaIéHHast), MOJib, MOJIIPHAs Macca, MOJISIPHBII 00BEM, YITIEPOAHBIN CKeNeT, (QyHKIIMOHAIbHAs
rpyIa, paauKai, U30MepHUs, N30MePbl, TOMOJIOTMUECKHUH Psill, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPO/
U a30TCOZEpXkAIIUE COEIUHEHHS, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS); TEOPUU M 3aKOHBI (TEOpHs CTPOCHHUs opraHmyeckmx BemiecTB A. M. Bytieposa,



3aKOH COXpaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJWYECKHH S3bIK XHUMUU;
MHUPOBO33PEHUYECKHE 3HAHUS, JekKallhe B OCHOBE IMOHMMAHUS MPUYMHHOCTH U CHCTEMHOCTHU
XUMHYECKUX SBJICHUH, (AKTOIOTUYECKUE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, IOJYyYEHUU U
0€30MMacHOM HCIIOIb30BAHUH BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHYECKON
NEeSATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHH BBISBIISITh XapaKTePHBIC MPU3HAKHA TOHATUN, YCTAHABIIMBATh MX
B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATUSA MPU OMNHMCAHUM COCTaBa, CTPOCHUS H
MPEBPALLIECHUN OPTraHUYECKUX COCIUHEHUM;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XMMUYECKYI0 CHMBOJMKY JUISl COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIEHHOW) (HOpMyT OpraHuYeCKuX BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIMI, U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYECKHX BELIECTB AJIA
WJUTFOCTPAIIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABJIMBATH MPUHAAJIC)KHOCTh H3YYEHHBIX OpPraHMYeCKHX
BEIIECTB 10 WX COCTaBY M CTPOCHHUIO K OMNpENeIEHHOMY KIACCy/TpyIIie COCTUHEHUN
(YrI1IeBoAOpOIbl, KUCIOPO U a30TCOAEPIKAIME COSAUHEHHSI, BHICOKOMOJICKYJISIPHBIE COSAMHEHNUS),
JnaBaThb WM Ha3BaHus 1o cucremarndeckod Homenkiarype (IUPAC), a Ttakxke npuBoauTH
TPUBUAIbHBIC Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMMIICH, AalleTUJICH,
STHJICHTJIMKOJb, TIUIEpUH, (PEeHOI, GOpMabACT I, alleTAIbICTUI, MypaBbUHAS KHCIIOTA, YKCYyCHas
KHCIIOTa, OJICMHOBAs KHUCJIOTA, CTEapUHOBAs KUCJIOTA, III0K03a, PpyKTO3a, Kpaxmall, IeJUTI03a,
TJIMIIHH);

cOpPMUPOBAHHOCTh YMEHHUS OMNPEIEIsITh BUABl XHUMHUYECKOH CBS3M B OPraHHMYECKHX
COEUHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTHh I[OJIOKEHUS TEOPHUH CTPOSHUS OPraHu4YecKuX
BemiectB A. M. ByrtnepoBa s 0OBSCHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOEHUE, (PU3NUECKHE U XUMHUECKHE
CBOMCTBAa TUIUYHBIX MPEACTABUTEIECH Pa3IUYHBIX KJIAaCCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUJICH, TPOMWJIEH, aleTwieH, OyrtaaueH-1,3, merunOyramueH-1,3, OeH30J, METaHOJ], AITaHOI,
STUJICHTJIUKOJb, TTUIEPUH, (EHOI, aleTalbIeru]l, MypaBbUHas U YKCYCHas KHCIOTHI, TTIOKO3a,
Kpaxmajl, LeJUII0J103a, aMUHOYKCYCHAsl KUCIIOTa), WUIFOCTPUPOBATh M€HETHUUYECKYIO CBSI3b MEXKIY
HUMH YPAaBHEHHMSIMU COOTBETCTBYIOUIMX XMMHYECKUX PEAKIUN C HMCIOJIb30BAHMEM CTPYKTYPHBIX
(opmyu;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOYHUKU YTIEBOJIOPOJAHOTO ChIphs (HE(DTH,
MPUPOJIHBIN Ta3, yrojib), CIOCOOBI WX MepepabOoTKH W MPAKTHUYECKOE MPUMEHEHUE IMPOIYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBHIYMCICHUS 110 XUMHUYECKUM YPAaBHEHHSM (MacChl,
00BEMa, KOTMYECTBA UCXOTHOTO BEIECTBA WUJIH MPOIYKTa PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB HJIA MPOJTYKTOB PEAKIIHH ),

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMOW 3HAaHHWA OO0 OCHOBHBIX METOJaX HAy4YHOTO
TTO3HAHMSI, UCTIOJBb3YEMbBIX B XUMHUU MPU U3YUEHUH BEIIECTB M XUMHUECKHUX SIBJICHUH (HAOIOICHHE,
MU3MEPEHHE, SKCIEPUMEHT, MOACIUPOBAHNE), UCIOIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIs
MPUHATHS PEIICHU B KOHKPETHBIX >XKU3HCHHBIX CHUTYallUSX, CBS3aHHBIX C BEHIECTBAMH W HX
MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOMAaTh TpaBUia MOJB30BAHUS XMUMHYECKOW TOCYI0N W
1abopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBWiia OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIIBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBITIONHATh XUMHUYECKUNW OKCIEPHUMEHT
(mpeBpallleHUs] OPraHMYECKUX BEIIECTB NMPU HArpeBaHUM, IMOJyYCHHE ITUJIEHA U U3YUYECHHUE €ro
CBOWCTB, KQUECTBEHHBIC PEAKI[MU OPTaHUYECKUX BEIIECTB, JICHATYpaIusi OCIKOB MPH HArPEBaHUU,
IIBETHBIC PEAKIIMN OCJIKOB) B COOTBETCTBHH C TMPaBUJIAMHU TEXHHUKH O€30MACHOCTU TP OOpaIeHUN
C BemecTBaMH M J1a0OpaTOPHBIM OOOPYIOBAaHUEM, NPEIACTABNIATH PE3YyIbTATHl XHUMHUYECKOTO



JKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOUIMX pEaKUHi U (QOopMyITUpOBaThH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUNM KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO0 HWH(OpPMAIIHIO,
MOJTy9aeMyt0 U3 Pa3HBbIX HCTOYHHUKOB (CPECTBA MaccoBOi nH(popMaIiu, UHTEpHET U APYTUX);

chOpPMUPOBAHHOCTh yYMEHUW COOJMIOJATh MpaBHJIA SKOJIOTHYECKH IIeIecCO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOW JEATEIHHOCTH B LEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpY’KarIlled NPUPOJHON Cpenbl, OCO3HAaBATh OMACHOCTh BO3JECUCTBUS HA YKUBBIE OPraHU3MBI
ONpEACIEHHBIX OPraHUYECKUX BELECTB, MOHMMAas cMmbica nokaszarens [1/IK, noscHars Ha nmpumMepax
CHOCOObI YMEHBILICHHS U MPEIOTBPALLIEHUS NX BPEIHOTO BO3CHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIsT OOYYalOlIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHHUE IPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUTSL CJICTIBIX M CIAOOBUISAIINX OOYYAIONIUXCS: YMEHHE UCIOIB30BaTh PEIbePHO-TOUCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins muist 3anucu XuMU4ecKux GopMy.

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHHS Kypca «O01as 1 HeOpraHUIecKasi XUMUs OTPaKAIOT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTABIISIIOIICH €CTECTBEHHO-HAYUYHOM
KapTHHBI MHUpA, POJIM XMMHUHU B TIO3HAHUU SIBICHUW TPUPOABI, B (POPMHUPOBAHUM MBIIUICHUS U
KyJIbTYpPBl JINYHOCTH, €€ (YHKIMOHAJIBHOW TIpaMOTHOCTH, HEOOXOAMMON IJIsl pEIIeHUs
MPAKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpejie;

BJIaACHHUC CHUCTEMOM XMMHYECKNX 3H8,HHI71, KOTOpasd BKIOYACT: OCHOBOIIOJAraromue rmoHsATHA
(XMMUYECKUI 3JIEMEHT, aTOM, H30TOIl, S-, p-, d- AIIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa,
MOIJIb, MOJIﬂpHI)II\/JI OG"I:éM, BaJICHTHOCTD, SJICKTPOOTPULATCIIbBHOCTD, CTCIICHb OKHUCJICHUA,
XUMHYECKass CBsA3b (KOBaJeHTHAs, WOHHAas, METaJUIMYecKas, BOJOPOAHAs), KpHCTAJUIMYecKas
peméTka,  TUIBI ~ XMMHUYECKMX  pEakUHWi,  pacTBOpP,  OAJEKTPOJUTBHI,  HEDIEKTPOJIUTHI,
3IEKTPOJUTUYECKAS JUCCOLMAIIUS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMHUYECKON PEaKIINH,
XMMHYECKOE pABHOBECHE); TEOPHUM U 3aKOHBI (TE€OpUs DIIEKTPOJIUTHYECKOM JIMCCOLMALINU,
nepuoanueckuii 3akoH /. 1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U OpCBpaliCHUS SHECPIrun npu XUMHUUYCCKHX peaKHI/IHX), 3aKOHOMCPHOCTH, CHUMBOJIMUYECKUU SA3LIK
XUMUHU, MUPOBO33PEHYECKHE 3HAHUS, JIEXKAIIUE B OCHOBE TIOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYCCKUX $IBJ'I€HPII7[, q)aKTOJ'IOFI/I'-ICCKI/Ie CBC€ACHHUA O CBOﬁCTBaX, COCTaBC, IOJIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUN BA)KHEUITNX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOM
NeSITEIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTepPHbIE MPU3HAKY TOHATUH, YCTAHABIMBATh MX
B3aMMOCBA3b, UCITI0JIB30BaTh COOTBECTCTBYIOIIUE MMOHATHA IIPU OIIMCAHNU HCOPIraHWYCCKUX BEIICCTB
Y WX MPEBPALEHU;

CCbOpMI/IpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BATh XHMHUUYCCKYIO CHMBOJIMKY IJId COCTAaBJICHHUA
(dhopMyJ1 BEIIECTB M YpaBHEHUI XMMHUECKUX pPeakiuii, cucreMarndeckyro HomeHnkiarypy (IUPAC)
U TPUBHAJIBHBIC HA3BAHUA OTACIIBHBIX HCOPIraHWYCCKUX BCILICCTB (yrapHLIﬁ ras, er'ICKHCJII:Iﬁ ras,
aMMHUaK, raiéHasl U3BeCThb, HeTallEéHas U3BECTh, MUTHEBAS COJA, MUPUT U JPYTHUE);

CCbOpMI/IpOBaHHOCTI) YMeHI/Iﬁ ONPECACIIATE BAJICHTHOCTE M CTCIICHL OKHCIICHUSA XUMHYCCKUX
AJIEMEHTOB B COCIUHEHUSIX PA3IMYHOTO COCTaBa, BHUJl XUMHUYECKOW CBSI3U (KOBaJEHTHAs, MOHHAs,
METaJIJIMYECKasi, BO)IOpOJIHaSI) B COCOWHCHHUAX, THUII KpPICTﬁJ'IJ'IH‘ICCKOﬁ peHIéTKI/I KOHKPETHOT'O
BEIlECTBA (aTOMHAsl, MOJIEKYJIApHAs, WOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCAMHEHUN;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTaHaBJIMBATh MPUHAAJICIKHOCTD HCOPTraHNYCCKUX BCUICCTB I10
X COCTaBy K OIpene’EHHOMY Kiaccy/Tpynre COeAMHEHUU (IMpOCThie BEIIecTBa — METaJIbl U
HEMETAJIIbl, OKCHUJIBI, OCHOBAHHUSI, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PacKpBIBaTh CMBICT Tlepuoanydeckoro 3akona /[. . Menneneena
U IEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIOILYI0, OOBICHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIINY;



c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
anemeHToB 1—4 nepuonoB [lepuoanueckoii cucrembl xumuueckux 3nemeHToB 1. 1. Menpeneena,
UCIOJIb3YSl MOHATHS «S-, P-, d-3JEKTPOHHBIE OpOUTAINY», «IHEPTETHUECKUE YPOBHW», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCJAMHEHHH MO MepHojaM U
rpynnam [lepuoanueckoit cucrembl xumudeckux siaeMenToB . M. Menpeneesa;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PA3JINYHBIX KJIACCOB, IMOATBEPKIATh CYIIECTBOBAaHUE T'€HETHMYECKOU
CBA3M MEXKJy HEOPraHWYECKMMH BEIECTBAMH C IIOMOIIBIO YpPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUH;

c(OPMUPOBAHHOCTh YMEHHUS KIACCH(PUIIMPOBATh XUMHUYECKHUE PEAKIHH I10 Pa3InIHBIM
MpHU3HaKaM (YUCIIy U COCTaBy pPearupyrolux BEIIeCcTB, TeIIOBOMY 3D (eKTy peakinu, H3MEHEHHIO
CTETIEHEH OKMCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMH, YIACTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISTh YPABHEHUS PEAKIUil pa3M4YHBIX TUIIOB, TOJHBIE U
COKpalI€HHbIC ypaBHEHHUS DPEAKIMA HMOHHOTO OOMEHA, YYWTBHIBas YCJIOBHS, NMPU KOTOPBIX OTHU
peakuu UayT A0 KOHLIA;

c(hOpPMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIINH, IMOATBEPKIAIOIINE KAYSCTBCHHBIN COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaX HEOPTaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW pPEaKIMHU OT
pa3nuYHBIX (HAKTOPOB; XapakTep CMEMICHHS XHUMHYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (nmpuniun Jle [llaTensbe);

c(hOPMUPOBAHHOCTh YMCHHI XapaKTEPH30BaTh XMMHUYECKUE MPOIIECCHI, JICKAIINEC B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHUS CEepHOM KHCIOTHI, aMMHakKa, a Takxke C(HOpPMHUPOBAHHOCTh
MpeACTaBICHUN 00 OOIUX HAYYHBIX MPUHIUIAX M SKOJOTUYECKHX MpoOjIeMax XHWMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIYUCICHUS C HCIOJIH30BAHUEM TIOHSTHUS
«MaccoBasi JI0JIsl BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOUICHHUM ra30B MPU XUMHUUYECKUX PEAKIIHSIX,
Macchl BellecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY BEIECTBA, MAacce WM 00bEMY
OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEMIOBOrO 3 ¢deKTa peakliud Ha OCHOBE 3aKOHOB
COXpaHEHHUsI MaCChl BEIIECTB, IPEBPAILICHUS K COXPAHEHHS YPHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOOJIaTh TMpaBHJIa TOJB30BAHHS XMMHUYECKOW TOCYyAoN U
JabopaTOpHBIM O0OpPYJOBAaHUEM, a TAKXKE TpaBUiIa OOpaIeHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSIMH IO BBITOIHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHHMM TUIAHUPOBATH W BBIMOJTHATH XUMHUYECKUM DKCHEPUMEHT
(paznoxeHue nepoKcuaa BOJOpoJa B MPUCYTCTBUU KaTallu3aTopa, ONpPEAEIICHHE CPeabl PaCTBOPOB
BEIIIECTB C TTOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKON peakIuy, peakllui HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMu Ha Cynb(dar-, KapOoHaT-
U XJIOPHUII-aHWOHBI, HAa KATHOH aMMOHHs, PEUIEHHWE HSKCIEePUMEHTATIbHBIX 3a7a4 10 TeMaM
«Meramne» u «Hemertannel») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH O€30MACHOCTU TPHU
oOpallleHuu ¢ BellecTBaMU U JIaOOpaTOpPHBIM O0OPYJIOBaHUEM, MPEACTABIATh PE3yIbTaThl
XUMHYECKOTO OJKCIIepUMEHTa B (opMe 3allCH YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUd U
(hopMynHUpOBaTh BBIBOJIBI HA OCHOBE dTHUX PE3YyJIbTATOB;

chOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMUYECKYH) HWH(GOPMAIIHUIO,
MOJTy4aeMy0 U3 Pa3HBIX HICTOUYHUKOB (CPEACTBA MACCOBOM KOMMYyHUKaIHK, IHTEpHET U ApyTHX);

cOpPMUPOBAHHOCTh yYMEHHUW COOJIIOJIaTh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3sHOro
MOBEACHUA B OBITY M TPYJIOBOM [EATEIHHOCTH B LEISIX COXPAHEHHUS CBOETO 3I0pPOBbS U
OKpYKarollle IMPUPOAHOM Cpelbl, OCO3HABATH OINACHOCTh BO3JCWUCTBUSA HA YKUBBIC OPraHU3MBbI
onpeAeNEéHHbIX BElIeCTB, MoHuMas cMmbici mnokazatens [1JIK, moscHAT, Ha mpumepax CHocoObI
YMEHBUIEHUS U IPEJIOTBPAIICHUS UX BPEITHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;



JJIA 06yqa101u1/1xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBbA: YMCHHUEC IPUMCHATH

3HAaHUA 00 OCHOBHBIX AOCTYIIHBIX METOJ[aX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX ﬂBHCHHﬁ;

cucremy obo3nauenuii JI. bpains mist 3anucu XuMudeckux GopMyL.
TemaTuuyeckoe NJIAHMPOBAHUE € YKA3aHHEM KOJMYECTBA aKAJeMHYeCKHX YaCOB, 0TBOUMBIX
HA OCBOEHHUE KAK10H TeMbl Y4e0OHOI'0 NpeIMeTa U BO3MOKHOCTh HCIOJIb30BAHUS 110 ITOI

TeMe JIeKTPOHHBIX (LM} POBLIX) 00pa30BaTEILHBIX PECYPCOB

JUISL CJIETIBIX M CIAOOBUIAIINX OOYYaIOUIUXCA: YMEHHE HCIOJIb30BaTh PelbeHO-TOUCUHYIO

10 KJIACC
Ne KommuectBo yacos IJICKTPOHHBIC
i Tewma ypoxka nuudpoBbie
o0Opa3oBaTeNbHbIC
pecypchl
1 [IpenmeTt opraHuyecKoil XuMUH 1 bubnuorexa [JOK
https://m.edsoo.ru
, OCHOBHBIE TIOJIOKEHUS TCOPHH XUMHUIECKOTO 1 Bubmorexa LIOK
CTpOCHMA https://m.edsoo.ru
3 Ankanbsl. Homeknatypa, nsomepus 1 bubnnoreka [JOK
https://m.edsoo.ru
XuUMHUUYECKHEe CBOMCTBA aJIKaHOB bu6mmoreka [IOK
4 1
https://m.edsoo.ru
Ankensl. Homeknarypa 3UYECKHE CBOMCTBA
s KEHBI MeKJIaTypa, pu3ndecKrue CBONCTRA, 1 Butmorexa LIOK
H30MCpHs https://m.edsoo.ru
XumMmnyeckue cBoicTBa alkeHOB. CII0coObI
6 1 bubmuorexa [JOK
HOJyHCHHS aJIKCHOB https://m.edsoo.ru
7 AnkanueHsl 1 bu6mmoreka [JOK
https://m.edsoo.ru
3 HatypanbHble 1 CHHTETHYECKHE KaydyKH 1 bu6nmoreka [JOK
https://m.edsoo.ru
9 Anxunsl. ['oMonornyeckuii psg. Mzomepus 1 bubnnoreka [JOK
https://m.edsoo.ru
XuMHYecKre cBoHCcTBa alKUHOB. CII0COObI
10 1 bu6mmoreka [IOK
TIOIyYCHIA allCTHIICHA https://m.edsoo.ru
Pemenue 3amau bu6mmorexa [IOK
11 1
https://m.edsoo.ru
Pemenue 3agau bubmuoreka [JOK
12 1
https://m.edsoo.ru
Apomatnyeckue eBogopoabl. CTpoeHue
13 POMATIH KHU yri BCDH POARL 21D QHH ’ 1 bubmuoreka [IOK
TOMOJIOTHYECKUH psiyi. DU3UIECKIe CBOHCTBA https://m.edsoo.ru
Benson. XumMuueckne cBOMCTBA, CIIOCOOLI
14 1 bu6mmoreka [JOK
MOJTy4eHUsl, TIPUMEHEHUE hitps://m.edsoo.ru
15 [Tpupoausrii ra3 1 bubnuorexa [JOK

https://m.edsoo.ru
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16 Hed1b 1 ciocoOsI ee nepepaboTku bubmuoreka [IOK
https://m.edsoo.ru
17 OnHOaTOMHBIE TIPEIEIbHBIE CITUPTHI bubnmoreka [JOK
https://m.edsoo.ru
MHOroaToMHbIE CITUPTHI bubnuorexa [JOK
18
https://m.edsoo.ru
MHOroaroMHbI€ CIIUPTHI bubmumoreka [IOK
19
https://m.edsoo.ru
20 deHon bu6mmoreka [JOK
https://m.edsoo.ru
Anpaerunsl 1 KETOHEI bubmuoreka [JOK
21
https://m.edsoo.ru
Perenue 3agau bu6mmoreka [JOK
22
https://m.edsoo.ru
KapOGonossie kucnotel. CTeapuHoBas U
p p bu6mmorexa [IOK
23 OJIEMHOBAsI KUCJIOTHI, KaK MPEICTABUTEIH
https://m.edsoo.ru
BBICIIINX KapOOHOBBIX KHCIIOT
24 MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, bubnnorexa [JOK
HUX MOIOLLIEE IEUCTBUE https://m.edsoo.ru
JIO)KHBIE A(UPBI KaK MPOU3BOIHBIC
C up P A bu6mmorexa [IOK
25 KapOOHOBBIX KUCIOT. 'HAPOIIN3 CIIOKHBIX
https://m.edsoo.ru
3¢dupoB
26 XKupsl: ruapOaN3, NPUMEHEHHE, bubnuoreka [IOK
OuoJI0rMYecKas pojb )KUPOB https://m.edsoo.ru
TJIEBOJIBI: COCTaB, KIacCU(pUKAIIUAL.
yrne OJIbl: COCTAB, KIACC (uran bubmuorexa [JOK
27 Baxneiimme npeacTaBuTeNu: TIIIOK03a,
https://m.edsoo.ru
bpykKTO3a, caxaposa
8 Kpaxman u nemironosa Kak IpupoJHbIe bubnuoreka [IOK
MOJINMEPBI https://m.edsoo.ru
K
29 «Igiggm())mcmo pea 6)2:‘1 EZ I())ai);;gl}:lecxne bubmorexa LHOK
POACOACHAAIIIE OP https://m.edsoo.ru
COCJIUHECHHU S
bu6mmorexa [IOK
30 AMWHBI: METUJIAMUH U aHUJTUH
https://m.edsoo.ru
AMUHOKHUCIIOTHI KaK aM(pOTEpHBI
OKHCIIO (oreprrie Bu6miorexa IIOK
31 OpraHUYECKUE COCAMHEHUS, UX OMOJIOTHIECKOE
https://m.edsoo.ru
3HaueHue. [lentumast
3 benku kak nprupoIHbIE BEICOKOMOJIEKYIISIPHBIE bubnnorexka [JOK
COCTMHEHUS https://m.edsoo.ru
33 OCHOBHBIE OHATHUSI XUMUHU bubnmoreka [JOK
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUIN https://m.edsoo.ru
OCHOBHBIE METO/IBI CHHTE3A
a . bu6mmoreka [JOK
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN.

[TnacTmacchl, KayqykH, BOJOKHA

https://m.edsoo.ru
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11 KJIACC

Ne ONEKTPOHHBIE
KomnnuectBo yacos
n/ Tema ypoka udpoBbie
| o0Opa3oBaTenbHbIC
pecypchl
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 Bu6muotexa [JOK
KOH(pHTryparus aToMOB https://m.edsoo.ru
Ilepuonnueckuii 3akoH u [lepronuueckas cucrema
proz prod bubnunoreka LIOK
2 xumuueckux asemMenToB [[. . Meneneena, ux 1
. . https://m.edsoo.ru
CBsI3b C COBPEMEHHOI Teopuel CTpOSHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUM O
A bubnuoreka [{OK
3 | rpymnmam u nepuoaam. 3HadyeHUE MEPUOTUIECKOTO 1
https://m.edsoo.ru
3aKOHA U CHCTEMbI XUMUYECKHX dreMeHToB J[.1.
MenieneeBa B pa3BUTHUU HAYKU
Crpoenue BemiecTBa. XMMUUYECKasl CBSI3b, €€ BUJIbI;
P . ’ bubnuorexa [JOK
4  MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3U. 1
https://m.edsoo.ru
Bopopoanas cBsizb
BaneHTHOCTB. DIIEKTPOOTPULIATEEHOCTD.
pooTp bubnmoreka [JOK
5 | Crenenb okucneHus. BellecTsa MONIEKyISIpHOTO U 1
https://m.edsoo.ru
HEMOJICKYJISIPHOT'O CTPOCHHMSI
ITonsiTue o aucniepcHbIX cucteMax. ICTUHHBIE U
6 I(OJ'IJ'IOI/II[HLIICI aCTI])SO bl. MaccoBast 10151 BelecTBa 1 bubmorexa HOK
p PP https://m.edsoo.ru
B PacTBOpE
Kinaccudukanus 1 HoMeHKiIaTypa
7  HEOPraHMYeCKHX coenvHeHuN. ['eHeTnyeckas 1 bubmuoteka [IOK
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX https://m.edsoo.ru
KJIaCCOB
Knaccudukamnms XuMruaeckux peakiuii B
HEOPTraHWYECKON U OpPraHu4YeCcKOil XUMHH. 3aKOH
p p bubnunorexa LIOK
8 | coxpaHEHHUS MacChl BEUIECTB; 3aKOH COXPaHEHUS U 1
https://m.edsoo.ru
MIPEBPAILCHHS YDHEPTUU IPU XUMUUYECKHUX
peaKIHsIX
9 Cxopoctb peaknun. OOpaTUMBbIC PEAKIIHH. 1 bubnuoteka [JOK
XUMHUECKOE PaBHOBECHE https://m.edsoo.ru
10 [Ipaktuueckas padora Ne 1. « BnusiHue pa3nudHbIX 1 bubnmnoreka [JOK
(haKTOpPOB HA CKOPOCTh XUMHUYECKON PEAKITUN) https://m.edsoo.ru
DnekTponuTHdeckas aucconuarnus. [lorstue o
|] BOAOPOIHOM NOKasaTesne (pH) pactBopa. Peakuun 1 bubmuoteka [IOK
HOHHOTO OOMeHa. [ mapon3 opraHuIecKux 1 https://m.edsoo.ru
HEOPraHWYECKUX BELIECTB
OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
peait but6mmoreka [IOK
12 | TlonsTHe 00 3JIEKTPOIM3€e PACINIABOB U PACTBOPOB 1
. https://m.edsoo.ru
coJieit
13 | KonTponbHas pabota mo pazueny «Teopernueckue 1 bubnmoreka [JOK
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OCHOBBI XUMHHN)»

https://m.edsoo.ru

Meramibl, ux nonoxenue B [lepuoanueckoit
CHCTEME XMMHYECKHUX d1eMeHToB Jl. W.

bu6nmoreka [IOK

14
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. https://m.edsoo.ru
OO0mue ¢pu3nIecKre CBOMCTBA METANIOB
15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUIN PSiJT bubmuorexa [JOK
HANPSDKEHUH METaJIOB https://m.edsoo.ru
XUMHYECKHE CBOMCTBA BaKHEUIIINX METAIIIOB
16 | (HaTpuii, Kaaui, KaJabllui, MarHUH, ATFOMUHUI) 1 bubmorexa LIOK
PHH, . ’ ’ https://m.edsoo.ru
HX COCINHEHUN
17 XUMHYECKUE CBOMCTBA XpOoMa, MEJIU U UX bu6nmoreka [IOK
COEIUHEHUI https://m.edsoo.ru
18 XHUMHUYECKHE CBOMCTBA [IUHKA, XKEJIe3a U X bubnunorexka LIOK
COEIMHEHUN https://m.edsoo.ru
19 [TpakTiueckast paborta Ne 2. "Pemienue bubnnorexa [JOK
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTtambi»" https://m.edsoo.ru
Hemeramnsl, ux nonokenue B Ilepunoanueckoi
’ PHOA bubnuoreka [{OK
20 | cucreme xumMuueckux 3yemeHToB /1. M.
https://m.edsoo.ru
MeHneneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
dusnueckre CBOMCTBA HEMETAJLIOB. AJUIOTPOINS
21 HemeTa)u1oB (Ha MpHUMEpPE KUCIOPOJIa, Ce LIp Bubmiorexa HOK
PHMEP POJIa, CCp, https://m.edsoo.ru
docdopa u yriaeponaa)
2 XUMHUYECKUE CBOWCTBA TaJION€HOB, CEPHI U UX bu6nunorexa LIOK
COEIMHEHUN https://m.edsoo.ru
3 XuMHyeckue cBoicTBa a3oTa, pochopa u ux bubmmnoreka HOK
COEINMHEHUH https://m.edsoo.ru
24 XHUMHUYECKUE CBOMCTBA YTIIepoJa, KpEMHUSA U UX bubmuoreka [IOK
COEINHEHUN https://m.edsoo.ru
75 [IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX bubmmnorexka HOK
COEINMHEHUH https://m.edsoo.ru
O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110 TEME
26 «Hemeraiutby. BeruucieHnust no ypaBHEHUAM bubmmoteka IIOK
XUMHUYECKHUX PEaAKINi U TEPMOXUMUYECKUE https://m.edsoo.ru
pacu€Thl
IIpaxtrueckas padora Ne 3. «Permienue
p P bubnunorexa LIOK
27 | BKCHEPUMEHTAIBHBIX 3a7a4 0 TEME
" " https://m.edsoo.ru
Hemertamisl"y»
28 KonTpomnpHas padota no Temam «MeTamib» u bubnunorexa LIOK
«HemeTamis https://m.edsoo.ru
29 Heoprannueckue n opraHu4ecKue KUCIOTHI. but6mmorekxa [IOK
Heopranundeckue u opraHnuecKre OCHOBaHUS https://m.edsoo.ru
AMboTepHBIE HEOPTAaHUYECKHE U OPraHUUECKHE
(orep P P Bu6miorexa IIOK
30 | coenuaenus. I'eneTnueckas cBSI3b
https://m.edsoo.ru
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIICCTB
Poxb xuMuu B 00ecIieueHUN SKOJIOTHUECKOM
9 . ’ but6mmoreka [IOK
31 | SHepPreTHYecKOu W MUIEeBOW OE30MaCHOCTH,
https://m.edsoo.ru
Pa3BUTHH MEIUITMHBI
32 | TlpencraBneHus 00 OOMMX HAYYHBIX TPUHIIUIIAX but6mmoreka [IOK
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MPOMBIIIJICHHOT'O IMOJIYUCHU A Ba)KHEHIITNX
BCIICCTB

https://m.edsoo.ru

33 | YenoBek B MUpPE BEIIECTB U MAaTEPHUAIIOB Bubmmorexa [IOK
pe¢ BCII P https://m.edsoo.ru
b K K

34  Xumus U 310pOBbE YEIOBEKA aGmaorexa 10

https://m.edsoo.ru
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