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COJIEP’KAHUE YUYEBHOI'O IPEIMETA «XUMMSI» (5A30BbIIl YPOBEHD)

10 KJIACC

OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuayioB. Teopus cTpoeHUs opraHuueckux coenquHeHuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHUYEeCKHMX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCMpUKAIMKA  OpraHMYecKux  BemiectB.  HomeHknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIPEACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKUX BEUIECTB M MaTepHajaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIEHWe M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPY HarpeBaHu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MNpoCTeHIne
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
IPEICTaBUTENIN AJIKEHOB: (DU3MYECKHE M XUMHUYECKHE CBOMCTBA (peakiuu TUIAPUPOBAHMS,
rajJloreHUpPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJIMMEPU3alli1), OJy4eHUE U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noauMmepusanun). [losydeHre CHHTETHYECKOTO KaydyKa 1 pE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
IPOCTEHUIINI MpeACTaBUTENb AIKHMHOB: COCTaB, CTPOCHHE, (pU3nUecKre U XUMUYECKUE CBOICTBA
(peakuuu ruipupOBaHUs, FAJIOTEHUPOBAHUS, TUAPATALMHU, TOPEHUS), [10Ty4YeHHE U IPUMEHEHHUE.

Apensbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHME UM XMMHUYECKHE CBONCTBa (peakuuu
rajJJoreHUPOBaHUS W HUTPOBAHUSA), IMOJydeHHE U INpUMEHeHue. Toryon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoUCMea (peakyuu 2ai02eHUpO8aHUs U HUMPOBAHUs), NoAYyUeHue U
npumenenue. TOKCHMYHOCTH apeHOB. ['eHeTHueckas CBSA3b MEXIy  YIVIEBOJOPOAAMH,
IIPUHAUICKALIUMU K Pa3JIMYHbIM KJIacCaM.

[IpupoiHBIE UCTOYHUKU YTI€BOJOPOJOB. [IpuposHblii ra3 U nonyTHble HEQTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepabOoTKM He(TH: TNEperoHka, KpEeKUHT
(TepMHueCKHM, KaTamuTHYeCKuil), mupoau3. I[IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIICHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsbl, Kojulekuuu «Hep1b» u «Yroaw», MoaenpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHMYECKOW peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJTYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (U3UYECKHE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKyJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOTOaTOMHBIC CIUPTHL. JTUJICHIJIMKOIb W TIWIEPHH: CTPOCHUE, (U3UYECKHE W
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYECTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STHUIICHTJTUKOJISL.

@DeHoM: CTpPOSHHWE MOJICKYIbl, (PU3UYCCKHE W XUMHUYCCKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHwvl. DOpManbAETHI, alneTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XUMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYCCTBCHHBIC DPEAKIIHH),
MOJTy4eHUE U TIPUMEHEHHUE.

OAHOOCHOBHEIE Tpe/ebHBIC KapOOHOBBIC KUCIOTHI. MypaBbHHAS U YKCYCHAsl KHCIOTHI:
CTpOeHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MIPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHbIe dPUPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [UAPOIIN3 CIIOXKHBIX I(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
npuUMeHeHue, ouosnoruueckas poiib. Dotocunres. OpykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB U HMX IMPEeBpalleHHIl: MpPOBEICHUE,
HaOMO/ICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00BbEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A30TCoIepIKalle OPraHUYEeCKIE COSAMHEHMUSI.

AMUHOKUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKUE CBOMCTBA AaMHUHOKUCIOT (Ha mpuMepe TIiunuHA). buonorumdeckoe 3HaveHuUe
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIIUU Ha OENIKH.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAWHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAJIbHBIE METOJIbl M3YYEHUsl BELIECTB U MX IMPEBPALLEHUIl: 03HAKOMJIEHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHH, SABISIOIIUXCA CUCTEMHBIMU I OTJIENIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOrHs: NHUILEBbIE IPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPENCTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NPEnapaThl, MaTepHallbl U3 UCKYCCTBEHHBIX H CHHTETUYECKUX
BOJIOKOH.

11 KJJACC

OBHIASI U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHus JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB TMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus 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 CBOWCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaMm U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrtpoeHue BelecTBa. XUMHUYECKas CBs3b. BUABI XUMHUYECKOW CBsI3M (KOBaJEHTHas
HEMoJIApHas U TOJSpHAas, MOHHAsA, MeTajulnyeckas). MexaHu3mbl 00pa3oBaHHsS KOBAaJECHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHUcleHns. IOHbI: KAaTHOHBI U AHUOHBI.

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



[Tonsatue o gucnepcHbIX cuctemax. VMICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccupukanuss HeopraHumueckux coeauHeHui. HoMmeHkiatypa HEOpraHMYECKUX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCaM.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXpPAHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe pEaKIWU.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTense.

OnekTponuTudeckas auccoruaiys. CuibHble W cliadbie 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX peméToK, HAOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHHUE MpaKTU4YeCKOH paboThl «BiusHue pa3nuuHbIX (AaKTOpPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MTOHATUS «MACCOBAsl OJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTEME XHMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. DH3WYECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUCIOopoa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaKHEWIIMX HEMETaUIOB (TaJloreHOB, cephl, a3ota, Qocdopa,
yriaepoja U KpeMHHsI) U UX COeUHEHHUN (OKCUI0B, KUCIOPOICOAECPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Meramnsl. lonoxenue metaioB B llepuoanueckoi cucteMe XUMHUYECKUX J1eMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayjioB. OOmiue
¢buznueckue cBoiicTBa MeTawioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HAIPSHKEHUN
METAJJIOB.

XVUMUYECKUE CBONCTBA BaXHEHIIMX METAJIOB (HATPUM, Kaluuil, KalblHMi, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleKinu «MeTamibl U CIJIaBbl», 00pa3lloB HEMETAIIOB, pEIICHHE SKCIEePUMEHTAIBHBIX
3aa4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaklK Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.



Pacuérel macchl BemiecTBa WM 00bEMa ra3oB MO0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, ECIIM OJHO U3 BEIIECTB HMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuTMM MeAMIUHBL. [loHATME O HaydHBIX METOJaxX II0O3HAaHUSA BEUIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBnenns 00 oOmUX HAYYHBIX MNPUHLOUNAX T[POMBIIUIEHHOTO TOJXYYSHHS
BAKHEUIINX BELIECTB.

UYenoBek B MHpE BELIECTB W MAaTE€pUAIOB: BAKHEHIINE CTPOUTENBbHBIE MAaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaslbl, KPacCKH, CTEKJIO, KEpaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPATIbHBIE yI00pEHUSI.

XHMHS U 3/I0pOBbE YEJIOBEKA: IMPAaBWIA HMCIOJB30BaHUS JIEKAPCTBEHHBIX IPENaparToB,
IpaBuia 6€30MacCHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XMUMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4eCKOW XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHMH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0miue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlM3,  CHUHTE3,  KilaccUpUKanus,  MEepUOAUYHOCTb,  HAOIIOJEHHE,  DKCIIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, SIBIICHHE.

@dusnka: Marepus, dHEprus, Macca, aToOM, JIEKTPOH, NMPOTOH, HEWTPOH, MOH, H30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YpPOBEHb, BELECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, (PU3NUECKNE BEJIMUMHBI U €IMHUIIBI X U3MEPEHUSs], CKOPOCTb.

buosiorus: knerka, opraHums3M, 3KocHcTeMa, Ouocepa, Makpo- U MHUKPOAIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OPraHU3MeE.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TIOJIE3HbIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHYECKas IIPOMBIIIJIEHHOCTD, MeETaJUTyprus, IIPOU3BOJCTBO
CTPOUTENBHBIX MaTEepHaJIOB, CEJIbCKOXO35IIICTBEHHOE IIPOU3BOJICTBO, IUIIEBAs
IIPOMBIIIIEHHOCTb, (apMaleBTHUYECKasi MPOMBIIIJICHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€PHANIOB, HJIEKTPOHHAs INPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHS YYEBHOI'O IPEJIMETA
«XHAMMUSI» (BA30BBII YPOBEHb) CPEJHET'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
[IporpaMM cpejHero oo0mero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUs NpeaMera «Xumus» (0a30Bblil ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
00pa30BaHUs BBIJICIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEIEICHHIO;

HaJIM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JAEATEIBbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS INpeaMeTa «XHMHA» JIOCTUTAlOTCd B EIUHCTBE
yu4eOHOM M  BOCHMTATEIBbHOW JEATEJBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOlIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMU» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

IrPa’KAAHCKOr0 BOCIIMTAHHUS

0CO3HaHMs 00YYaIOLIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 005A3aHHOCTEH, yBaKE€HUs K
3aKOHY U NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATENBHOCTHU MPH CO3/1aHUM Y4€OHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 33/1ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB y4eOHO €A TebHOCTH;

NATPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAayKH €CTh pe3yJbTaT JUIMTENbHBIX HaOIIOIEHHH,
KpPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPy/Ja YYE€HBIX U IPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEICHWE W TOCTYIKHM CBOUX TOBAPHUIINCH C TO3UIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

(popMupoOBaHUS KYJIbTYPHbI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUICCKOMY 3/I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOIKAIOIINX 3I0POBBIO U KU3HHU JTFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

TPYAOBOT0 BOCIIUTAHMSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUIAX JICATEIHHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTaTtaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 0011eCTBa;

IKOJIOTHYECKOI0 BOCIIMTAHMSA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLMANILHOM CpEIbl;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPUPOAbI M UEIOBEKAa, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEN U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpbI, PELIEHUH I100abHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOM,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHONM TIPAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS Ha OCHOBE HAayYHBIX (PaKTOB U MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbhIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METANIPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHUS ydeOHOro mnpeamera «XuMmus» (0a30BBIH
YPOBEHb) Ha YPOBHE CpPETHETO 00IIero 00pa30BaHuUs BKIFOYAIOT:
e 3HauuMble i1 (HOPMHUPOBAHHMS MHUPOBO33PCHUS OOYYAIOIMIUXCA MEXKIUCIHILTHHAPHBIC
(MeXnpeaMeTHbIC) 00IIeHAYYHbIC TIOHATHS, OTPAKAIOIIUE [IETOCTHOCTh HAYYHOH KapTUHBI MUPa
U cnier(uKy METOJI0B MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJCHUE, MPOLECC, CUCTEMa, HAayYHBIH (aKT, MPHUHIMUII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICI0OBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);
® yHHBEpCaJlbHbIC YueOHbIC JICHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PErYISATUBHBIC),
obecrieunBaromue GopMupoBaHue GyHKIIMOHATHLHON TPAMOTHOCTH M COLIMATBHON KOMITETCHIIUU
oOyuaronuxcs;
® CIOCOOHOCTh  OOYYalONIUXCS ~ HKCIOJB30BaTh  OCBOCHHBIE  MEKIMCIHUILUIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHWsS W YHHBEpCAJIbHbIC Yy4eOHbIC JCHCTBHS B TO3HABATEIBHOW U
COILIMANILHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1ajeHHe YHHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

0a3oBble JJornyecKue AeicTBUs:
® CaMOCTOSITENIbHO (QOpMYNIHpPOBaTH M  aKTyallu3HMpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;
e OmpefensaTh IENU JeATeNbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPUU UX JOCTHIKCHHUS,
COOTHOCHTD Pe3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;



® UCIIOJBb30BAaTh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICTATH
XapaKTepHble TMPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHSITHS IS 00BSICHEHUS OTJCIBHBIX (DAKTOB U SIBJICHHIA,
e BHIOMpATh OCHOBAHMS U KPUTEPUU TSI KIIACCU(PUKALIUN BEIIECTB U XUMUYECKUX PEAKIIUN;
® YCTaHABJIMBATH NMPUUYUHHO-CIICJICTBEHHBIE CBA3U MEXITY U3Yy4aeMbIMU SIBJICHUSIMU,
® CTPOUTH JIOTUYECKUE PACCYKJECHUs (MHIYKTHBHBIE, EAYKTUBHBIC, 110 aHAJIOTHUU), BBISBISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMATPUBAEMBIX SIBIICHUAX, (DOPMYIUPOBATH BHIBOJBI U
3aKJIFOUEHUS;
® [IPUMEHATH B MPOIECCE MO3HAHUS, HMCIOJIb3YEeMble B XUMHH CHMBOJUYECKHE (3HAKOBBIC)
MO/IENH, PEe0OPa30BHIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMBOJI) DJIEMEHTA,
xumudeckas (opmyna, ypaBHEHHE XUMHUYECKOW pEaKIMu — TMPU PEIICHHH YIeOHBIX
MO3HABATENBHBIX U MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPEICTaBICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMUUECKUX PEAKITUH.
0a3oBble Mccie10BaTeIbCKHe AeliCTBUS:
® BIIAJIETh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHii;
e ¢opMynupoBaTh ILeIUd M 3aJadyd HUCCIEJOBAHMS, MCIOJIb30BaTh IIOCTABJICHHBIE H
CaMOCTOSITEIFHO CHOPMYIIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Tt POPMHUPOBAHUSI TUTIOTE3HI TI0 TIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;
® BIAJCTh HABBIKAMH CAMOCTOSATEIHLHOTO IUIAHUPOBAHHWS M TIPOBEICHUS YUYCHHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;
e mpuoOpeTaTh ONBIT YYCHHYECKON HCCIEAOBATEIbCKOM M TPOEKTHOW JIEeATEIHLHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHMUSL.
padora ¢ unpopmanueii:
® OpUEHTHPOBATHCS B PANIUYHBIX UCTOYHUKAX MH(GOpMaLuu (HaydHO-TIOMYJsIpHAs JIUTEpaTypa
XMMHUYECKOTO COJIEp)KaHUs, CIpaBOuYHbIE MocoOus, pecypchl WHTepHeTa), aHaIM3UPOBATH
nH(MOPMALIMIO PA3NIUYHBIX BHJIOB U (GOpM TpEACTaBICHUS, KPUTUYECKH OICHUBATh €&
JOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;
e (GdopMynupoBaTh 3alpoChl M NPUMEHATH pPAa3JIMYHbIE METOAbl TMPU TOUCKE U OTOOpe
uHpopMalnuy, He0OXOAUMOM /7Sl BBIMIOTHEHHsSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;
e TpuOOpeTaTh OMBIT HUCHOJIb30BAaHUS HMHPOPMAIMOHHO-KOMMYHHKATHUBHBIX TEXHOJOTUNA U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;
® CaMOCTOSITENIbHO BHIOMpATh ONTHUMANbHYIO (popmy mpenctaBieHus UHGOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);
® UCTONB30BaTh HAYYHBIM S3BIK B KauecTBE CcpeAcTBa mpu paboTe ¢ XUMHUYECKOU
uHpopMalven: TPUMEHATh MEXIpeaMETHbIE ((U3MuecKkue M MaTeMaTHYecKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;
® JCMOJB30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIIATHOCTH.
OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY J1eiCTBUAMM:
e 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl B XOJ€ JAMAlora W/WiM IUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MpeAJIOAKEHHOM 3a1a4uH;



e BBHICTYNATh C IPE3EHTALMEH pPE3yIbTaTOB I103HABATEIbHON JEATEIbHOCTH, IIOJY4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHMKAMHU IPU  BBIIOJHEHUM XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTrO IMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHHUSI MO3UIIMIA B X0J1€ OOCY)KJICHUS 1 OOMEHA MHECHUSIMH.
OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:
® CaMOCTOSITENIbHO IUIAHUPOBaTb U OCYLIECTBIATh CBOIO IO3HABATENIBHYIO JESATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJMMOCTH KOPPEKTHPOBATH
IpeaiaraéMblii aaropuT™ AEUCTBUM MPU BHIIOJHEHUH YYE€OHBIX M HCCIEIO0BATENbCKUX 3aj]ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;
® OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH IEATEILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

MNPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XHMHH B TIO3HAHWW SIBJICHHA TPHPOJBI, B (HOPMHUPOBAHUHU
MBIIIICHUS. W KYJAbTYpPhl JHUYHOCTH, € (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOU JIIs
pEelIeHHUsT TPAKTHYECKUX 3a7ad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0OPOBBIO M IPUPOIHOH cpere;

BIIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHWUH, KOTOpas BKIIOYACT: OCHOBOIMOJATAIOIINE
MOHATHUS (XUMUYECKUAN JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aTOMa, MOJICKYa, BAJICHTHOCTbD,
ANIEKTPOOTPHUIIATEIIEHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€éHHas), MOJIb, MOJSpHAsE Macca, MOJISIPHBIH OO0BEM, YIJIEPOTHBIA  CKEJIeT,
(GyHKIMOHATBHAS TPYIINA, paauKajl, W30MEpHs, W30Mepbl, TOMOJIOTHYECKUH psiJi, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPOA M a30TCOJIEpKAIIUE COSAMHEHUSI, MOHOMEp, TIOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS1); TEOPUH M 3aKOHBI (TCOPHSI CTPOCHHS OPTraHUYECKUX
BemectB A. M. DByrnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI SI3bIK XUMHH, MHPOBO33PEHYCCKUE 3HAHUS, JISKAIIAEC B OCHOBE NMOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJYYCHUHU M O€30TTaCHOM UCIIOJIb30BaHUH BAKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOH NeSITeIbHOCTH YEJIOBEKA;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU TIOHSATHI, YCTAHABINBATh
UX B3aMMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIOLIHME MOHSATHS MTPU ONIMCAHUH COCTaBa, CTPOCHHS U
MPEBpAIlCHUI OPraHUYCCKUX COCIUHEHHIA,

C(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY ISl COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OpraHMYECKUX BEIIECTB
JUISL UJUTIOCTPAIIMHN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBoopoipl, KHUCIOPOA M  a30TCOAEpXAallhe COEAWHEHHUS, BBICOKOMOJEKYJSPHbBIE
COeMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOIHIICH,
alleTHJICH, JSTWICHTJIMKOb, TIUIEpUH, (QEeHOd, (GopManbAeTuj, ameTajabJerui, MypaBbUHAs



KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACIATh BHJIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCeCKHX
BemiecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XUMUYECKHNE CBOMCTBA TUITUYHBIX MIPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LEeJUIl0jI03a, aMHHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPHUPOAHBIM Ta3, yroiib), CHOCOOBI MX MEpPepabOTKH U TMPAKTUYECKOE MpUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHS 10 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB WM MPOJIYKTOB pEaklun);

chopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCIEPUMEHT, MOJISIMPOBAaHUE), HCIOJIb30BaTh CHUCTEMHBIC
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
nmabopaTopHbIM 000pyIOBaHUEM, a TAKXKE MpaBHiia 0OpallleHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpPraHuYecKX BEIEeCTB MPU HAarpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4YEHHE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEJTKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTHU
npu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTH PE3YIbTATHI
XMMHUYECKOTO JKCIepuMeHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpelCcTBA MaccoBOi nHpopmaiun, UHTepHEeT u apyrux);

chOpMHUPOBAHHOCTh YMEHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBBbS U
OKpYXarollel MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYeCKUX BEUIECTB, MOHMMas cMmbica mnokasarens [IJIK, mosicHaTe Ha
puUMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,



IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHsie pe3ynabTaThl OCBOEHUs Kypca «OOmas W HEOpraHudeckas XUMUsD»
OTpaXkaroT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIAMMOW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJAraroIIne
MOHATHSA (XMMHUYECKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3/IeKTpOHHBIE OpOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHWid, pacTBOpP, AJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAS JTUCCOIMAIMS, OKUCIUTENh, BOCCTAHOBUTENh, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, nepuonnueckuii 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W TPEBPAIICHUS DHEPTUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JeXalue B OCHOBE IMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMUecKre CBEIEHUSI O CBOMCTBAX, COCTaBe, MOJYyYECHUH M OE€30MMaCHOM HCIOJIb30BAHUU
BAYKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHH BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHUI, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHSATHS MPH ONHUCAHUU HEOPTraHHMYECKUX
BEIIECTB M UX IIPEBPAICHHUIA;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BEHICCTB (yrapHbId ras,
YIJIEKUCHIBbIA Ta3, aMMMaK, rami€Has W3BeCTb, HeramiéHas W3BECTb, MUThEBas COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOIHAS) B COCIUHEHHUSIX, TUI KPUCTAUIMYECKONW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYeCKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA,

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAATIC)KHOCTh HEOPraHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoelnHEeHUN (MPOCThIe BEIIeCTBa — METAIJIbI U
HEMETaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYID U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMHUPOBAHHOCTh ~YMEHHH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX dNeMeHTOB 1—4 neproaoB [lepuonudeckoii cucTeMbl XUMUYECKUX neMeHToB 1. 1.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE



YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM U rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMHCHIBATh) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYEeCKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(DUIIMPOBATh XMMHUYECKHE DPEAKIUHU IO Pa3THIHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrlollMX BELIECTB, TEIUIOBOMY 3(PQEKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHMS PEaKUil pa3IN4HbIX TUIIOB, MOJIHbIE
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 HEOPraHWYECKUX BEIIECTB, pPACINO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPTAaHMUECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

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

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTb XUMHUYECKHE IMPOLIECCHI, JIeXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIyY€HUSI CEPHON KHUCIOTHI, aMMHaKa, a Takxke cpopMUpOBAHHOCTH
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHCICHHUS C KCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJi BEIIEeCTBA B PacTBOpe», OOBbEMHBIX OTHOIIEHHWH Ta30B MPU XUMHUYECKHX
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 COXPAHEHUsI MACChI BELECTB, IIPEBPAILICHHS U COXPAHEHH I SHEPTHH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATH U BBINOJHATh XUMHYECKUH HSKCIEPUMEHT
(pazmokeHHe TEepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peakldd HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKIMH Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MaCHOCTH NPH 0OpallleHUH ¢ BELIECTBAMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, MTPEACTABIATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJII HA OCHOBE 3TUX PE3y/IbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpelICTBAa MacCOBOM KOMMYHHMKanuu, HHTepHET H

JPYTHX);



c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATH TMpaBHJA SKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKaIoLlEeld IIPUPOJHON Cpelibl, OCO3HABATh ONIACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAsi cMbIcT nokasarens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBIIEHHUS U NIPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

Il OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHUS BELECTB U XUMUYECKUX SIBJICHUI;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B Konrpoabusie | IIpakruueckue | (uHppoBbIe)
cero padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
11 oot oprastsecsan cosmmerh A M 3 Bumaorexa IIOK
' P P s T https://lesson.edu.ru/04/10
byrneposa
Hroro mo pazueny 3
Paspgen 2.Yriesogopoabl
2.1 IIpenensHBIE YIiIeBOAOPOABI — AJIKAHBI 2 bubmmorexa [IOK
' et T Hopost https://lesson.edu.ru/04/10
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 bu6mmoreka [IOK
' AJIKaMEHBI, ATKUHBI https://lesson.edu.ru/04/10
2.3 ApoMaTHYECKHE YIICBOI0POIBI 2 bubmorexa HOK
' P r 7OPOL https://lesson.edu.ru/04/10
24 [IpupoiHbIE HCTOYHUKH YIIIEBOIOPOIOB M MX 3 1 bubnuoreka [JOK
' nepepaboTka https://lesson.edu.ru/04/10
Hroro mo pazgeny 13
Paznea 3.Kuciaopojacoaep:kamnue oprannieckue coeuHeHust
bubmuoreka [JOK
3.1 Crpret. Geron 3 https://lesson.edu.ru/04/10
3.2 Anbaerunsl. KapooHoBbie KuciaoThl. Cllo)KHBIS v 1 bu6mmoreka [JOK
' 3upbI https://lesson.edu.ru/04/10
bu6mmoreka [JOK
3.3 Y TIEBOJB! 3 1 https://lesson.edu.ru/04/10
Hroro no paszneny 13



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Pa3nes 4.A30Tconep:xkamme OpranndecKkue coeMHeHnsl

bubmuoreka [JOK
4.1 . .
AMHUHBL. AMHHOKHCIOTEI. Betit 3 https://lesson.edu.ru/04/10
Wroro mo pazueny 3
Pasjnen S.BbIcOKOMOJIEKY/ISIPHBIE COSIMHEHUS
bubmmoreka [{OK
A . .
> Hlracrmaccet. Kayuyxit. Bosokia 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne HaumenoBanuepaseioB u KosmnuecTBo4acos DJIEeKTPOHHbIE

n/n TEeMIIPOrpaMMbl Bcero Konrpoabubiepadorsl | Ilpakruuyeckuepadorsl | (UHppoBbIe)
00pa3oBaTejbHbIEpPecypChl

Paznen 1.TeopeTnuecKueoCHOBLIXUMHH

CtpoeHue aToMOB.

11 | ewmommeesas onerona 3 Butmsorera LIOK
' PHOA https://lesson.edu.ru/04/11
XUMHUYeCcKnX dyeMeHToB J1. 1.
MenneneeBa
12 CrtpoenueBerecTna. 4 bubnuorexa [JOK
' MHoTr000pa3neBeIIecTs https://lesson.edu.ru/04/11
bu6moreka [IOK
1.3 XMMHICCKAE PeaKLIH 6 1 1 https:/lesson.edu.ru/04/11
bu6mmoreka [IOK
Hrroro nopasnery 13 https://lesson.edu.ru/04/11
Pa3znen 2.Heoprannuyeckasixummsi
bu6mmoreka [IOK
21 MeTamer 6 1 https://lesson.edu.ru/04/11
bu6mmoreka [JOK
2.2 Hemerammbt 9 1 1 https://lesson.edu.ru/04/11
23 CBs3b HEOPraHUYECKUX U 2 bubnmuoreka [JOK
' OpPraHUYeCKUX BEIIECTB https://lesson.edu.ru/04/11
bubnuoreka [JOK
Hroronopasneny 17 https://lesson.edu.ru/04/11
Pa3zpen 3.XuMus 1 ;Ku3HbL
bubmuoreka [JOK
31 KHMUA M KH3HE 4 https://lesson.edu.ru/04/11
Hroromnopaszaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME
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