MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJIEPAILIUNA

Munucrepcrso odpazopanust Upkyrckoii od1acTu
KomuTrer o0pazoBanus r. ¥Ycrb-Uianmcka
MAOY "COHLI Ne 12" um. Cemenosa B.H.

PABOYAA ITPOI'PAMMA
yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)
mist ooyvyarwmuxesa 10 — 11 kiaccon

r. Yerb-Uianmcek
2023

YTBEPX/JIEHO

Hupextop MAOY «COIII Nel2»
uM. CemeHosa B.H.

mpuka3 Ne 476 ot 01.09.2023r.

T.B. IlerpoBa

( )
e OOKYMEHT NMOANMNCAH

3JIEKTPOHHOW NOAMUCHIO

Ceptudukar: 008A05505DB0OB5315E7112F550ABA8DC55
Bnapeneu: Metposa TaTbAHa BnagummpoBHa
[LenctuteneH: ¢ 26.01.2023 o 20.04.2024

\. J




HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMUHU Ha YpOBHE CpefHero odmiero oOpa3zoBaHus pa3padoTaHa Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBannu B Poccutickoit denepanuny», TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS (heiepanbHOi 00pa30BaTEIbHON MPOTpaMMBbl CPETHETO OOIIEro
obopazoBanus (POII COO), npencraBieHHbIX B DenepaabHOM TOCYyIapCcTBEHHOM oOpaszoBarenbHoM ctagapte COO, ¢ yuérom Konuenmum
IpernosiaBaHusl y4eOHOro mpeamera «Xumus» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickorr @enepanuy, peaau3ylonuX OCHOBHBIC
oOpasoBaresbHbIE TPOrPaMMbI, U OCHOBHBIX MOJIOKeHHH «CTpaTreruu pa3BuTHs BocnuTaHus B Poccuiickoit deaepannn Ha nepuon ao 2025 romga»
(Pacnopsiokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY OJIX0JIOB K pa3paboTKe MPpOrpaMMBbI 10 XUMHH, K ONPeAeTIeHHII0 o01Iel cTpaTeruu o0ydeHus, BOCIUTAHUS U Pa3BUTHUS 00yUaOLIUXCS
cpeactBaMu ydeOHOro npenmera «Xumus» ans 10-11 kiaccoB Ha 06a30BOM ypOBHE COCTaBHJIM KoHIeNTyaidbHbIE nosiokeHuss ®I'OC COO o
B3aMMOO0OYCIIOBICHHOCTH IIeJIeH, COAepkKaHus, pe3ybTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumudeckoe 0oOpa3oBaHHE, IOJIydaeMOE BBITYCKHHUKAMH 0O0IIe00pa30BaTeIbHOM OpraHW3ally, SBISETCS HEOTHEMIIEMOW 4YacThlO HX
oOpazoBaHHOCTH. OHO CIIY’KUT 3aBEPIIAIOIIMM ATAlOM peaju3alliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIIFOUEBBIX LIEHHOCTEU, MPUCYILIUX
[EJIOCTHOM CUCTEME XMMUYECKOTO 00pa30BaHUs. DTH HEHHOCTH KaCAIOTCs MO3HAHHS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHHS MUPOBO33PEHUS U OOIIEH
KYJIbTYPbl YEJIOBEKa, a TaK)Ke SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3/J0POBbIO U MPUPOIHOU cpere. Peanusyercss xumudeckoe
oOpa3oBaHKe OOYYArOIIMXCS Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS CPEICTBAMU y4eOHOTO MpeaMeTa «XUMHsS», COACPKaHHE W TOCTPOCHUE
KOTOpPOTO OMpPEJEICHBI B MPOrpaMMe MO0 XUMHH € YYETOM CrieNU(PUKU HAYKW XUMUHU, €€ 3HAYCHUS B MMO3HAHUU MPUPOIBI U B MAaTEpUATHLHON KHU3HHU
00IIIecTBa, a TaKke C y4€TOM OOIMX IeJIeH U MPUHIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEeTHEro o0IIero o0pa3oBaHus B
Poccuiickoit ®eneparuu.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 pojib B COBPEMEHHOM IIUBUIIM3ALIMM, B CO3aHUU HOBOW 0a3bl MaTepUaIbHOM
KynbTypbl. OHa BHOCHUT CBOM BKIaJ B (OPMUPOBAHHE PALMOHAIBHOIO HAYyYHOTO MBIIUICHUS, B CO3JAaHHUE LEIOCTHOTO MpeACTaBlIeHUs 00
OKpPY)KaIOIlleM MHUpE KaK O €JUHCTBE MPHUPOABl U YeloBeKa, KOTopoe (popmupyeTrcs B XMMHUM Ha OCHOBE NOHMMAaHHS BEIIECTBEHHOI'O COCTaBa
OKpY>KaloIIero MUpa, OCO3HAHUS B3aUMOCBS3H MEX/y CTPOCHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JAPYTMMM E€CTECTBEHHBIMU HayKaMH, XMMHUS CTaja HEOThEMJIEMOW YacTbi0 MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM
YCJIOBHEM YCIIEHUIHOTO TPY/Aa M KU3HM KaKJ0ro wieHa obuiectBa. CoBpeMeHHas XMMHUS KaK HayKa co3MJaTeNbHasl, KaK HayKa BBICOKHMX TEXHOJIOTHH
HalpaBJieHAa Ha pELIeHHE II00albHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOW, MUIIEBON, IKOJIOTHYECKOU
0€30I1aCHOCTH U OXpaHbl 370POBBSI.

B cootBercTBHU ¢ OOIIMMHU LIETSMU U IPUHIMIIAMH CpEAHEro o01iero oopazoBanus cojepkanue npeamera «Xumusi» (10—11 kmacesl, 6a30BbIi
YPOBEHb H3YU€HHs) OPUEHTHPOBAHO IMPEUMYILIECTBEHHO Ha OOIIEKYJIbTYpHYIO IMOJATOTOBKY OOyYaroIIMXcs, HEOOXOAMMYIO MM Ui BbIPAOOTKH
MHPOBO33PEHYECKUX OPHUEHTHPOB, YCHEIIHOIO BKJIIOYEHMS B JKU3Hb COLMYMa, MPOJOJKEHHs] 00pa30oBaHMs B Pa3IMYHbIX 00JIACTAX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMUEH.

CocTraBnsomuMu rpeaMera «XuMHs» ABIsA0TCA 0a30Bble Kypchl — «Opranndeckast XuMus» U «O0111as 1 HeopraHu4ecKasi XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKW: CHCT€Ma 3HAHUUM MO HEOPTaHMYECKOM XMMHUM (C BKIIIOYEHHEM 3HAaHUM M3
oOmell XUMHUW) W OpraHuueckor xumuu. DopmMupoBaHHE AAHHOW CHUCTEMBI 3HAHWM TPHU HM3YUYCHUHM TIpeaMeTa OO0eCredrMBaeT BO3MOXKHOCTH
paccMOTpPEeHHsI BCEro MHOT000pasus BEIIECTB HA OCHOBE OOILIMX MOHSATHI, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa coaepxkanusi Kypco — «Oprannueckast xumusi» 1 «OO011asi 1 HeopraHu4eckasi XMMUs» cOpMUpOBaHa B MporpaMMe 1o XMMUU Ha
OCHOBE CHCTEMHOT0 MOJX0/1a K M3y4eHHI0 Y4eOHOro MaTepuaa u 00ycIOBIeHa HCTOPUUECKH 00OCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeenEéHHbIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOM XUMHUHU BEIIECTBA PAcCMATPUBAIOTCS Ha YpPOBHE KJIACCUYECKOM TEOpPUM CTPOEHUs
OpPraHUYECKUX COCIMHEHMH, a TAK)KE Ha YPOBHE CTEPEOXMMUYECKHUX M 3JIEKTPOHHBIX MPECTAaBICHUN O CTpOEHUH BeecTB. CBeleHus 00 U3ydaeMbIX



B Kypce BEIeCTBaxX JAl0TCA B Pa3BUTHH — OT YIJIEBOAOPOIOB /O CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMU. B Kypce opraHHuecKoi XUMHU
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs IEpBOHAYAIbHBIC IPEICTABICHUS O XUMHYECKOH CBSI3H,
KJ1acCU()MKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEaKIIHH.

ITo HOBBIM YIJIOM 3peHUs B npenMeTe «XUMHs» 0a30BOr0 YpOBHS pacCMaTpUBAETCs U3YUYEHHBIM Ha ypOBHE OCHOBHOI'O 00Iero o0Opa3oBaHus
TEOPETUYECKH Marepuan Hu (aKTOJIOTMYECKHE CBEJCHHMS O BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B YacTHOCTH, B Kypce «OOmas u
HEOpraHuyecKass XMMHUsS» O0YYaroLUMMCs MPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATh 3HAUYEHHUE MEPHOAMUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX M
METOAOJIOTMYECKHX MO3MLUH, TIy0Xe IOHATh HCTOPHYECKOEe H3MEHeHHe (YHKIMHA 3TOro 3aKkoHa — OT oOoOmaromei 10 OOBACHSIOmEH u
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMH O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U NIPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX
CYLIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKaHus IonoiHseTcs B Kypcax 10 u 11 kiraccoB aiieMeHTaMu coneprkaHusd, UMEIOIUMU KyJIbTYPOJIOTHYECKUM U
MIPUKJIAHON XapaKkTep. TH 3HAHUS CIIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3H XUMUU C IPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IIO3HABATEIbHOU U
IPAKTUYECKON JAEATENbHOCTH YEJIOBEKA, CHOCOOCTBYIOT BOCIMTAHUIO YBaXXEHMS K IPOLIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX
MPWIOKEHUH XUMHH, MOMOTalOT BBITYCKHUKY OpPHUEHTHPOBATHCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX IPOOJIEMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBAaTh HH(GOpPMALMIO M TNPUMEHATh €€ Il TONOJHEHUs 3HaHUM, pelleHHs HHTEUICKTYalbHbIX W HSKCHEPUMEHTAIbHbIX
HCCIIEIOBATENbCKUX 3a/ad. B 1iernom cozpepkanue yueOHOro mpeamera «XHMHUs» JaHHOTO YPOBHSI M3YyUEHHs] OPHUEHTHPOBAHO HA (hopMUpOBaHHE Y
o0yyJaroImuxcss MHPOBO33PEHUYECKOM OCHOBBI JUIsl MOHMMaHHUs (UIOCO(CKUX HAEH, TAaKUX Kak: MaTepuajgbHOE €IMHCTBO HEOPraHUYECKOro |
OpPraHUYECKOT0 MUpPaA, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHHEM, I03HABAEMOCTb IPUPOJIHBIX ABJICHUI MyTEM SKCIIEPUMEHTA U
peleHusl MPOTUBOPEUUil MEXJy HOBBIMH (DAaKTaMH M TEOPETHMYECKHMMM HPEINOCHUIKAMHM, OCO3HAHHME POJIM XUMHUHM B PELIEHUH 3KOJOIMUYECKUX
npobieM, a TakKe MpooIeM cOepeKeHHU YHEPTETUIECKUX PECYPCOB, CHIPhS, CO3aHUSI HOBBIX TEXHOJIOTHI M MaTEPUAIIOB.

B nnane pemenus 3a1ay BOCIUTaHMS, pa3BUTHS M COLUMATU3ALMHY 00YYaIOIUXCsl IPUHATHIE TPOrPaMMON 110 XUMHUU HOJXO0/IbI K ONPEIEICHUI0
COJIep’KaHusl M MOCTPOCHUS IpeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHME YHHUBEPCAIbHBIX YYEOHBIX JEHCTBHI, MMeromMX 0a30Boe 3HauY€HUE JUIS
pa3NUYHBIX BUJOB JIEATEIBHOCTU: pEIIEHUs NMpoOJsieM, MOMCKA, aHajau3a U oO0paboTKM HMH(pOpMalMu, HEOOXOAMMBIX Ul MPUOOPETEHHUS OIbITa
MPaKTUYECKON U MCCIIEI0BaTENbCKON JEATENIbHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B IO3HAHUH XUMUH.

B mpakTuke npenogaBaHus XMMUU Kak Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHus, TaK U Ha YPOBHE CpPEIHEro oOLIero oOpa3oBaHUs, MPH
OTIpe/IeNIEHUH COJIePKAaTEIbHON XapaKTEPUCTUKU Lieed U3ydeHus IpeaMeTa HalpaBieHUeM NIePBOCTEIIEHHON 3HAUMMOCTH TPaJAULIMOHHO MPU3HAETCS
¢dbopMHpOBaHHE OCHOB XMMHUYECKOH HayKu Kak O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOHN AEATENbHOCTH YellOBeKa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOM KyJIbTypbl. C METOIMYECKOW TOYKU 3pEHMsI TAKOH MOAXOJ K OINpENeeHMIO LIeJel M3ydeHHs MpeaMeTa sSBIISIETCS BIOJHE
OIIpaBJaHHBIM.

CornacHo JaHHOM TOUKe 3peHHUs TTIaBHBIMH LIESIMU U3yUeHHs ITpeaMeTa «XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) aBastoTCs:

¢ (opmupoBaHUE CHUCTEMBbl XUMUYECKUX 3HAHUI KaK Ba)KHEHIIEW COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOM
JeXaT KJIIYeBble MOHATHS, (QyHIAaMeHTalbHbIE 3aKOHBl M TEOPUH XUMHH, OCBOEHHUE f3bIKa HAyKH, YCBOEHHWE WU TOHHMAaHUE CYIIHOCTH
JOCTYIHBIX 0000IIIEHUI MHUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOPUEH X pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHuE U pPAa3BUTUE NPEJICTABICHUNW O HAYYHBIX METOJAX IO3HAHMS BEIIECTB M XUMHYECKHX peaklud, HEOOXOAUMBIX IS
MPUOOPETEHUs YMEHUN OPHEHTUPOBATHCS B MHUpPE BEIIECTB M XMMHUYECKHX SIBJICHHM, UMEIOIIUX MECTO B NPUPOJE, B MPAKTHUUECKOH U
IIOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH M CIIOCOOOB JEATEIbHOCTH, CBSA3AHHBIX C HaONIOJEHHEM U OOBSCHEHHEM XHMUYECKOTO SKCIEPHUMEHTa, COOJII0/IEHUEM
npaBujI 6€30MacHOTO OOPAIeHUsI C BEIIECTBaAMH.



Hapsiny ¢ aTuM, comepxaTelibHas XapaKTepUCTHKA IIeNiell ¥ 3a7a4 U3YUeHHUs IIpeIMeTa B IpoTrpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBHH C HOBBIMU IIPUOPUTETAMU B CUCTEME CpeaHero odmiero oopa3zoanus. CerofHs B MPENOAaBaHUU XUMUHU B OOJIBIICH CTENEHH OTAaETCs
NPENOYTeHUE TPAKTHYECKOH KOMIIOHEHTE COJEp)KaHUs OOydeHHs, OPMEHTHPOBAHHOW HAa MOJTOTOBKY BBIMYCKHUKA O00IIe00pa3oBaTeNbHON
OpraHu3aIiK, BIAJICIONICTO HE HA0OPOM 3HAHWH, a (YHKIMOHAIBHON TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMHU aKTUBHOTO IOJIYYCHHS
3HAaHUI U IPUMEHEHHUS UX B PEATbHOM KU3HH IS PEUICHUS TPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM NIpH U3yYEHUU NpenaMeTa « XUMHUsD JTOMUHUPYIOIEe 3HaUCHHE TPUOOPETAIOT TaKKE IENU U 3a]1a4H, KaK:

ajanTanus oO0ydJarouMXcs K YCIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (OPMHUPOBAHNE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
caMo00pa30BaHHIO, COTPYJHHUYECTBY, CAMOCTOSTEILHOMY MPHHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHTYAIUSX, CBS3aHHBIX C
BEIIECTBAMH U UX PUMEHCHHEM;

(bopmMHpoBaHUE y 00YJArOIIUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINH ), MMCIOIIMX YHUBEPCATbHOE 3HAYCHUE JIJISI PA3JIMYHBIX BUIOB
JESTeTbHOCTH: PEIICHUs MpobieM, MOUCKa, aHanu3a U 00padoTKM MHPOPMALIMU, HEOOXOAUMBIX /ISl PHOOPETEHHUS OIBITA AEATEIBHOCTH, KOTOPast
3aHUMAeT BaXXHOE MECTO B TO3HAHWUM XHWMHUH, a TaKXKe IS OICHKH C TO3MIUI DKOJOTHUYECKOW Oe30IMacHOCTH XapakTepa BIMSHHUS BEUICCTB U
XMUMHAYECKHX TPOIIECCOB HA OPTaHU3M YeJIOBEKa U PUPOAHYIO CpPeNy;

pasBUTHE IMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CIOCOOHOCTEH OOYYaroIIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO
npuoOpeTaTh HOBBIE 3HAHHUS 1O XUMHH B COOTBETCTBHUHM C JKM3HEHHBIMH IOTPEOHOCTSMH, HCIOJIB30BATh COBPEMEHHBIE WH(POPMALMOHHBIC
TEXHOJIOTUH IS TIOMCKA U aHaIM3a YUeOHOH U HAyYHO-TIONYJISIPHOW HH(POPMALIUU XUMUYECKOTO COJICPIKAHMS,

(dbopMHpOBaHKE U Pa3BUTHE Y 00YYAIOIIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHS, HAOII01aTeTbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH,
KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, TIPU TUIAHUPOBAHHUHU U IMPOBEIACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy 00yJaroINXcsl yOSKIEHHOCTH B TYMAaHUCTHYECKOW HAIIPAaBICHHOCTH XMMUH, €€ BXKHOM POJIM B pEIIEHUH III00aIbHBIX TPOOIeM
paIMOHAILHOTO IPUPOIONIOIB30BAHMUS, TIOTIOJHEHHS YHEPTETUICCKUX PECYPCOB U COXPAHCHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OEpe’KHOTO OTHOIICHHS K TPUPOJEC M CBOEMY 3JI0POBBIO, a TaK)Ke MPHOOPETEHHUs OIBITA HMCIOJIB30BAHMUS TOJTYYCHHBIX 3HAHWUU IS TPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMHU.

B yue6GHOM mutane cpegHero oomiero oopa3zoBaHus npeaMeT «XuMus» 0a30BOr0 YPOBHS BXOJIUT B COCTaB MpeaMeTHOM obnactu «EctecTBeHHO-
HAy4YHBIE TTPEIMETHI.

OO6miee ynCiIO YacoB, OTBEACHHBIX NJIsi M3YUYECHHS] XMMHUU, Ha 0a30BOM ypOBHE CpelHEero oodiiero obOpa3oBaHus, coctaBiseT 68 yacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).

COJEPKAHUE OBYYEHUA
10 KITACC OPTAHHYECKASA XUMUSA

Teoperuyeckne 0OCHOBBI OPraHUYeCKON XUMHH

IIpeamer opraHnyeckol XUMHM: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAYCHME B IOJYYEHHHM HOBBIX BEILECTB U MATEpUAIOB. TeopUs CTPOEHHUs
opranuyeckux coeauHeHuid A. M. byrneposa, e€ ocHoBHBIE ToN0KeHUsA. CTPYKTypHbIE (POpPMYJIbl OpraHMYECKUX BellecTB. ['oMomorus, u3omepusi.
XUMHYECKas CBA3b B OPraHUUECKUX COCAUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBA3H.

[IpencraBienue o kiaccudukay opraHnyeckux BemecTB. HomeHkIaTypa opraHuyecKux COEIUHEHHH (cucTeMaTHdecKasl) U TpUBHUAJIbHBIE
Ha3BaHUs BAXKHEUILNX IIPEICTaBUTEIIEH KJIACCOB OPraHUYECKHUX BEILECTB.



DKcIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAILCHUI: O3HAKOMIIEHHE ¢ 00pa3llaMi OPTaHUYeCKUX BELIECTB U MaTepHajaMH Ha
UX OCHOBE, MOJEIMPOBAaHME MOJEKYJ]l OpPraHMYECKHUX BELIECTB, HAONIOJEHHE M ONMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB I0 IPEBPAILEHUIO
OpPraHUYeCKUX BEUIECTB IPU HarpeBaHuM (IUIaBJIeHUE, OOYTIMBAHNUE U TOPEHHUE).

YraeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUN pAd. MeTaH M 3TaH — MPOCTEUIINE MPEICTABUTENN AIKAHOB: (DU3NYECKHE U XMMUYECKHE
CBOMCTBA (peaKLMU 3aMEILEHHs] ¥ TOPEHUs ), HAXOKACHUE B IPUPOJIE, TOJIyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHH PsiA. DTUJICH U MPONIIEH — MPOCTEHIINE MPEACTaBUTENHN AKEHOB: (PU3NUYECKUE U XUMUYECKHE
CBOMCTBA (peakLUU THAPUPOBAHMSL, TAJIOT€HUPOBAHUS, THIPATALIMH, OKHCICHUS U OJIMMEPU3ALIUH ), IOJTYYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyraguen-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEWIIME XUMHUYECKHE CBOWCTBa (peakius nonumepusanun). [lomydenue
CUHTETHYECKOTO KayyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psA. AUETHICH — MPOCTEHININI MpEeICTaBUTEIh aJKWHOB: COCTaB, CTPOCHHE,
¢bu3nyeckre 1 XMMMYECKHE CBOMCTBA (peakiMy I'MIpUPOBAHUS, FAJIOT€HUPOBAHNUS, TUAPATALIUHU, TOPEHNUS ), TOJTyYCHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (hu3MyYecKHe M XHUMHUYECKHE CBOWMCTBA (pPEaKIHMU TaJOTCHUPOBAHHS W HUTPOBAHHS), IOIYYCHHE U
npuMeHenue. Tonyon: cocmas, cmpoeuue, Quauyeckue u XUMUYecKue C8OUCMBa (peakyuu 2ai02eHUpOo8aHusi U HUMPOBAHUs), NOJYYeHue U
npumerenue. TOKCUYHOCTb apeHOB. I 'eHeTnuecKast CBsI3b MEX/y YIJIEBOAOPOJaMU, IPUHAIEKALMMYI K PA3IMYHBIM KJIacCaM.

[TpuponHble UCTOUHUKH yriaeBoopoaoB. [Ipuponuslii ra3 u nomyTtHele HeTsHbIe Ta3bl. HedTh U e€ npoucxoxaenue. CrocoObl mepepadboTKu
He(TH: EPEroHKa, KPEKUHT (TEPMUYECKHUN, KaTaTuTUIeCKuid), muponu3. [IpoaykTel nepepaboTku HE(PTH, UX TPUMEHEHHE B MIPOMBIIIICHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

OKcIeprMEHTaIbHBIE METOJbl HM3YYCHHs BEIIECTB M WX MPEBpAIlCHHW: O3HAKOMIIGHHE C 00Opa3lamMH IUIaCTMAcC, KaydyKOB M PE3HHBI,
koekuuu «Hedtb» u «Yromapy, MojenupoBaHHE MOJIEKYJ YIJIEBOJIOPOJOB M TaJlOTEHONPOM3BOJHBIX, IMPOBEIACHHUE NPAKTHUYECKOW pPAaOOTHI:
MOJIy4Y€HHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaun.

Bbruncnenus no ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b€Ma, KOJIMUYECTBA UCXOAHOIO BEIIECTBA WIIM MPOAYKTA PEAKIIUN 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEIIECTB UM MPOAYKTOB PEAKIIMHN).

Kucnopoacoaepxamme oprannyeckune coeinHeHUs!

IIpenenpHble 0OTHOATOMHBIE COUPTHL. METaHO M 3TaHOJ: CTpOeHHe, (PU3NYecKre U XMMUYECKHEe CBOMCTBA (peaKkIiK ¢ aKTUBHBIMU METaJllIaMH,
rajlor€HOBOJIOPO/IaMHU, TOPEHHE), pUMEHEHHEe. BomopoaHblie CBA3M MEX]y MOJEKyJlaMu CHUpToB. JlelicTBHE MeTaHOJia M 3TaHOJIA Ha OpraHu3M
4eJI0BEKA.

MHoroaroMHble COUPTHI. DTUJICHIIMKOJb U TJIMLEPUH: CTPOEHUE, PU3NYECKHE U XMMUYECKHE CBOWCTBA (B3aUMOJIEHCTBUE CO ILEIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs peaKIMsi HA MHOTOaTOMHBIE cIUpThI). JlelicTBHe Ha OpraHu3M uenoBeka. [I[pumMeHeHne rmnepruHa U dTUIICHTJIUKOJISL.

®deHo: CTpOCHHE MOJIEKYJIbI, PU3nYecKre U XuMHUeckue cBoiicTBa. TokcuuHocTh ¢peHona. [Ipumenenue denomna.

Anbnreruasl M kemownvl. DoOpManbAETHI, aleTalbAETHI: CTPOeHHe, (HU3NUYECKHe W XUMHUYECKHE CBOWCTBA (PEaklUMU OKUCIECHUS U
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH), TOJIyYeHUE U IPUMEHEHHE.

O/HOOCHOBHBIE Tpe/ieNbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAsi M YKCyCHash KHMCJOTBI: CTpOeHHE, (PU3MYECKHe U XHMHUYECKHE CBOMCTBA
(cBoiicTBa, oOmMe ISl Kiacca KHCIOT, peakius 3TepuuKaluu), MoidydeHue u mnpumeHeHue. (CreaprHOBas W OJIGMHOBAas KHUCJIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe eiCTBHE.

CrnoxHble 3pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCHOT. ['maponus cnoxsbix 3¢upoB. Kupel. ['maponus xupos. IlpuMmeHeHne >XKHpoOB.
buonoruueckas posb )KUPOB.




VYTraeBopl: cocTaB, KiacCu(UKalus yriieBo1oB (MOHO-, TU- U TIOIMCaXapubl). [ oko3a — npocTeimuii MoHOCaxapu1: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, PU3NUECKHE M XUMHUYCCKHE CBOMCTBA (B3anMoencTBre ¢ Tuapokcuaom Meau(ll), okucaenne aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bI), HAX0XKJICHHE B IPUPOE, IPUMEHEHUE, Onoiorudeckas poib. Porocunre3. @pykro3a Kak M30MEp TIFOKO3BI.

Kpaxman u nemnionos3a kak npupoanbie noiaumepbl. CTpoeHHe KpaxMmana U Lesuitofio3pl. Pu3nyeckue M XUMUYECKHE CBOMCTBA Kpaxmala
(Tuaponm3, KAaUeCTBEHHAS PEaKIUs C HOJIOM).

DKCcrepuMEHTAIbHBIE METOAbl M3YUYECHHUS BEIIECTB U UX MPEBpallleHUui: MMpoBe/ieHue, HAOII0ACHHE U ONMUCAaHUE IEMOHCTPALIMOHHBIX OIBITOB:
TOpEHHE CIOUPTOB, KAYECTBEHHBIC PEAKIMUM OJHOATOMHBIX CIHUPTOB (OKHUCIeHHE JdTaHoja okcuaoM wmeau(ll)), mMHOroaToMHbBIX CHHPTOB
(B3ammogerictBre rauiepuHa ¢ ruapokcuaoMm meau(ll)), ampaeruaoB (OKHCIEHHME aMMHAYHBIM PacTBOpOM oOkcuaa cepedpa(l) m ruapoxcumom
menu(ll), B3anmoeicTBre KpaxMaia ¢ HOJI0M), TPOBEICHHE MPAKTUYECKON paObOTHI: CBOWCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaumn.

Bbruuciienus o ypaBHEHHIO XUMHUECKOW peakiuu (Macchl, 00bEMa, KOJTMYECTBAa HCXOAHOTO BEIIECTBA MITH TPOIYKTA PEAKIHH 110 H3BECTHBIM
Macce, 00bEMY, KOTUYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

A3oTCoAepKale OpraHnIecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(poTepHble OpraHudeckue coequHeHus. Ou3ndeckrue U XMMUUECKUe CBOWCTBA aMHUHOKHUCIIOT (HA MpUMepe IIHIIKHA).
Bbuonornveckoe 3HaueHNEe aMHHOKUCIOT. [lenTup.

benku kak mpupoaHbIe BEICOKOMOJIEKYNSIPHBIE coeluHeHus. [lepBuunas, BTOpUYHAsA U TPETUYHAsI CTPYKTYypa OelKOB. XMMHUYECKHE CBOWCTBA
O€JIKOB: THAPOJIH3, JeHATYpaIHs, KAYeCTBEHHBIC PEAKIIH Ha OCIIKH.

DKcrepuMEHTAIbHBIE METO/IbI M3YUEHUS BEIIECTB M MX MPEBPAIICHUIi: HAOIIOICHNE U OMKUCAHUE JEMOHCTPAIMOHHBIX OMNBITOB: JCHATYpaIus
O€JIKOB IPH HAIPEBaHWH, IBETHBIC PEAKIIUU OEJIKOB.

BbicokomosiekyasipHble coeJUHEeHHs

OCHOBHBIE MTOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENICHb MOJTMMEPH3AINHN, CPEITHSIS
MoJieKyJsipHas Macca. OCHOBHbBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COETMHEHNN — MOTUMEPHU3alIHsl U OJIMKOHACHCALIHSL.

DKcIepUMEeHTaIbHBIE METOJIBI M3YYEHUS BEIIECTB M MX MPEBpAICHH: 03HAKOMJICHHE C 00pa3laMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJ1acTMAacC, Kay4yKOB.

MexnpenMeTHbIE CBS3U.

Peanunzanus MEXIpeIMETHBIX CBA3eH MpPU M3YYEHUHU OpraHudeckoil xumuu B 10 Kitacce ocylecTBISETCS yepe3 UCHOIb30BaHHE Kak OOLIMX
€CTECTBEHHO-HAYUHBIX MOHITHHN, TaK U TIOHSATHH, SIBIISTFOLINXCS CHCTEMHBIMH JUISI OTJEIIbHBIX MTPEIMETOB €CTECTBEHHO-HAYIHOTO [IUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE TOHATHUSA: SIBICHUE, HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAJIN3, CUHTE3, KJIacCU(PUKaINs, TEPUOJUYHOCTD,
HaOJI0ICHNE, N3MEPEHNUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: MaTepusi, YJHEPTUs, Macca, aToM, JEKTPOH, MOJIEKyJa, SHEPreTHUECKUIl ypOBEHb, BEIECTBO, TENIO, 00OBbEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETMUNHBI U CTUHHIIBI UX U3MEPEHUSI.

buonorus: xinerka, opranusm, 6nocgepa, 0OMEH BEIIECTB B OpraHu3Me, OTOCHHTE3, OMOJIOrMYECKH aKTUBHBIE BellecTBa (OEIKH, YTIeBOIbI,
KUPBI, PepMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPOJIbI, TOJE3HbIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHONOTHs: THIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHWS, MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE W KOCMETHYECKHE Tpenaparsl,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC OBIIASI U HEOPTAHUYECKASI XUMUSA



Teopernyeckue 0CHOBbI XMMUU

XUMHYECKHUH eMeHT. AToM. Spo aToMa, H30TOIbl. DJIEKTPOHHAs 000JI09Ka. DHEPreTHUYECKUE YPOBHH, TIOIYPOBHH. ATOMHBIC OpOHUTaH, S-,
p-, d- snemeHTbl. OCOOCHHOCTH pacCHpeleNieHHs DJICKTPOHOB IO OpOUTAISIM B aTOMax 3JIEMCHTOB IEPBBIX YETHIPEX MEPHOMOB. IJIEKTPOHHAS
KOH(UTYypalus aTOMOB.

Ilepuognueckuii 3akoH u Ilepuoguueckas cuctema xumuueckux saemeHToB J[. M. MenneneeBa. CBs3pb NEPUOAMYECKOTO 3aKOHA U
[lepuonnueckoil cucrembl xumMuueckux 3iaeMeHToB . Y. MenzeneeBa ¢ COBpEMEHHON TEOpUEUW CTPOECHHSI ATOMOB. 3AKOHOMEPHOCTH M3MEHEHMS
CBOMCTB XMMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEHIECTB O TPYIIaM M NEpUOAaM. 3HAYCHHUE TIEPUOINIECKOTO 3aKOHA B
Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKasl CBSI3b. BHABI XMMHYECKOH CBsI3UW (KOBAJCHTHAS HEMOJSIpHAs M TOJISIPHAs, WOHHAS, METalTH4ecKas).
Mexanu3mbl 00pa30BaHHsS KOBAJICHTHON XHMHUYECKOM CBsi3u (OOMEHHBI U JIOHOPHO-aKIENTOpHBIN). Bomopoanas cBs3b. BajgeHTHOCTS.
DneKkTpooTpunaTeabHOCTh. CTeneHb okucieHus. IoHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO CTPOEHMS. 3aKOH IOCTOSHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUIMYECKUX PEHIETOK.
3aBHUCHMOCThH CBOMCTBA BEILIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOUIHBIE PacTBOPBI. MaccoBast 107151 BELIECTBA B PACTBOPE.

Krnaccudukanus HeopraHmdeckux coenuHeHud. HoMeHkIaTypa HeOpraHMYeCKHX BelIecTB. | eHeTHdecKasl CBsI3b HEOPTaHWYCCKUX BEIIECTB,
MIPUHAUISKAIUX K PA3JIMYHBIM KJIACCaAM.

Xumudeckas peaknus. Kiaccupuranus XUMHYECKUX pEaKIuii B HEOPraHMYECKOH W OpPraHWYecKOd XHMMHHU. 3aKOH COXPAaHEHHSI MacChl
BEILIECTB, 3AKOH COXPAHEHUs U PEBPAILECHUS SHEPIUU IIPU XUMUYECKUX PEAKLIUSX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOparnMbie peakunu. XUMHUYEcKoe paBHOBecHe. DaKTOpbI, BIUSIOIMINE HA
cocTtosiHue xuMuueckoro paBHosecus. [Ipunuun Jle Hlarense.

OnexTpoauTuyeckas aucconuanysi. CuibHble U caadble 37eKTpoiauThl. Cpesla BOIHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTpaIbHas, ET0YHasl.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEPUMEHTAIBHBIE METOJbl M3YYCHHS BEIIECTB M WX MPEBpallleHui: AeMoHcTpauus Tabmui «llepumomuueckas cucreMa XUMHYECKHX
sanemenToB JI. V1. MenneneeBay, u3ydeHre MoJeleld KpPUCTANIMYECKUX PEHIETOK, HAOMI0ICHHE U OMUCaHUe JAEMOHCTPAIMOHHBIX U J1a00paTOPHBIX
OTIBITOB (pa3joKeHUe MEePOKCUIAa BOJIOPOJAA B MPUCYTCTBUU KaTallM3aTopa, ONpEesIeHue Cpebl pacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO
WHJMKATOpa, peaklliu HOHHOTO OOMEHa), TPOBECHIE NMPaKTHYeckoi paboThl «BiusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XMMHUYECKOM peaKiiumy.

Pacuérnsie 3anaun.

PacuéTtel no ypaBHEHUSAM XMMHYECKUX PEAKIUH, B TOM YHCIE€ TEPMOXUMHYECKUE PACUETHI, pACUETHI C MCIOJIb30BAaHUEM IMOHATUSA «MACCOBas
JI0JISL BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerannsl. Tlomoxkenne HemeramwioB B Ilepuomgmdeckoit cucreme xummueckux anemeHToB JI. M. MenaeneeBa U 0COOCHHOCTH CTPOSHUS
aToMoB. ®U3HUECKUE CBOMCTBA HEMETAIIIOB. AJIOTPOIIHS HEMETAIOB (Ha MPUMeEpe KKCIopoa, cepsl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAXXHEHITMX HEMETA/IOB (TaJOT€HOB, Cephl, a30Ta, ¢ocdopa, yriepoaa M KPeMHHUS) U UX COCIUHEHHH (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN).

[IpuMeHeHne Ba)KHENIINX HEMETAIIOB U UX COEUHEHUN.

Mertamnsl. [lonoxenne MetamnoB B llepuoamueckoit cucteme xumudeckux snemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOSHUS
ANEKTPOHHBIX 000JI04eK aToMOB MeTayioB. O0mue ¢uznyeckue cBoicTBa MeTauioB. CIUIaBbl METAUIOB. DJEKTPOXUMUYECKUHN psl HaMpsHKEHUN
METaJUIOB.



XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KW, KaIbIMi, MATHHUMA, ATFOMUHUH, IUHK, XPOM, KEJIe30, MEJIb) M UX COCTUHCHHIA.

OO6mmwme crmocoOb! mosTydeHus: MeTauioB. [I[puMeHeHrne MeTauioB B ObITY U TEXHUKE.

DKCIIepUMEHTAIBHBIC METOABl U3YYCHHUS BEIIECTB U WX MPEBPAIICHUN: U3YYCHHE KOJUIEKIMHU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAILIOB,
pelieHre AKCIePUMEHTAIbHBIX 3aj7a4, HaOJI0JCHUEe W ONHCAaHWE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aMMOJCUCTBUE THIPOKCHIA
QITIOMUHHUS C PACTBOPAMH KUCIIOT U LIEIOYEH, KaYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJLJIOB).

Pacuérnbie 3amaun.

Pacuéter Macchl BemecTBa Wi 00bEMa Ta30B IO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM O0BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB, pacuEThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO U3 BEIIECTB HMEET MPUMECH.

XuMHuA 4 KM3Hb

Ponp xumuu B oOecniedeHnr SKOJOTHUECKON, SHEPTeTUYECKON U MUIEeBOM 0€30MMaCHOCTH, Pa3BUTHH MeAUITMHBI. [IoHITHE 0 HAYYHBIX METOAaX
MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienust 06 OOMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYeHHs BAXKHEHIIINX BEIIECTB.

UYenoBek B MUpE BELIECTB U MATEPHAJIOB: BaXKHEUIIINE CTPOUTEIbHBIE MAaTEPUalibl, KOHCTPYKIIMOHHbBIE MaTEPUaibl, KPACKH, CTEKIIO, KEPAMHUKA,
MaTepuaibl A HIEKTPOHUKH, HAHOMAaTepuaibl, OpraHn4eckue 1 MUHEpalIbHbIE YA00peHusI.

Xumusi ¥ 370pOBbE UYENOBEKA: MpaBUJia MCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparoB, MpaBuia OE€30MacHOr0 MCIOJIB30BAHMS IPENapaToB
OBITOBOM XMMUU B IIOBCEAHECBHOM KU3HH.

MexnpenMeTHbIe CBS3U.

Peanu3anust MeXNpeAMETHBIX CBSA3EH MPU U3y4yeHUU 00IIel U HeopraHudeckoil XumMuu B 11 Kiacce ocyliecTBIsieTCs uepe3 UCIOIb30BaHUE KaK
OOIINX €CTECTBCHHO-HAYYHBIX MMOHSATUH, TaK U MOHITHIA, SIBIISIONUXCS CUCTEMHBIMU JIJISL OTJICIBHBIX IMPEJMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.

OO1Iue ecTecTBEeHHO-HAyYHbIE TOHATHUS: HAy4yHBIA (DakT, TMIOTe3a, 3aKOH, TEOpHUs, aHalu3, CHHTE3, KJIacCU(UKALUA, NEPUOAUYHOCTD,
Ha0II0IeHNE, IKCIIEPUMEHT, MOJIETTUPOBaHUE, U3MEPEHHUE, SIBJICHNUE.

®dusuka: MaTepus, YJHEPTUsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAJTMOAKTUBHOCTH, MOJIEKYJIA, YHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PM3UYECKHE BETUYUHBI U €TUHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, Ouocdepa, MakKpo- ¥ MUKPOJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IBI, TOJIE3HBIE UCKOIIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass NPOMBILUICHHOCTb, METAJUIYPrus, IPOU3BOJACTBO CTPOUTENIBHBIX MaTEpPUAJIOB, CEIbCKOXO35MCTBEHHOE
MIPOM3BOJICTBO, MHINEBAasi MPOMBIIIEHHOCTh, (hapMalleBTHUeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX MPENapaTroB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaT€pUAJIOB, 3JIEKTPOHHAS ITPOMBILLIEHHOCTh, HAHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI 11O XUMHUHN HA BA3OBOM YPOBHE
CPEJHETI'O OBILIHEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI
®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS O0yYaIOUIMMUCS IPOrpaMM CpPEAHEro o0Iiero oopa3oBaHusl (JINYHOCTHBIM,
METaINpeIMETHBIM U MpeAMeTHbIM). HaydHo-MeToquueckoil OCHOBOM JUIsl pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS IPOTPaMM CPEIHEro
o01ero 00pa3oBaHus SBISAECTCS CUCTEMHO-EATETLHOCTHBINA MOAXO.



B cooTBeTCTBUM C CHCTEMHO-AEATEIBLHOCTHBIM MOAXOAOM B CTPYKTYpE JIMUHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpEeAMETa «XHUMHUS» Ha YPOBHE
cpenHero o6iiero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIONIUE:

OCO3HaHWE OOYYAIOUIUMUCS POCCHMCKOW TPaXIaHCKOH WJACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIIBHOCTH H
CaMOOIIPEIEIIEHUIO;

HaJU4Yre MOTUBAIIUU K 00YUEHUIO;

L[eJICHANPaBICHHOE PA3BUTUE BHYTPEHHUX YOEKICHHM JINYHOCTU HA OCHOBE KIIFOUEBBIX LIEHHOCTEW U UCTOPUYECKUX TPaJAULIUK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh O0YYaromIMXCsl PYKOBOJICTBOBATHCA B CBOEH JEATEIHbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLITUMHU
LEJIOCTHOM CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KU3HEHHbIE TJIAHBI.

JImuHOCTHBIE PE3YNbTAaThl OCBOSHHS MPEMETa « XUMHUS JOCTUTAIOTCS B €IMHCTBE Y4€OHON M BOCIIUTATEIBHOM JAEATEIBHOCTH B COOTBETCTBHUH
C TYMaHUCTUYECKUMU, COLUOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U HJIealaMH POCCUHCKOTO TPa)IaHCKOTr0 O0IIECTBa, MPUHATHIMU
B 00IIecTBE HOpPMAMH M TPaBWJIAMH TOBEACHHUS, CIIOCOOCTBYIOMIMMH IPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOIIUXCSI.

JIMuHOCTHBIE pEe3yNnbTaThl OCBOCHHUS MpenMeTa «XHMHUS» OTPaKalT CPOPMHUPOBAHHOCTH OMNBITA IIO3HABATEIBHOW M MPAKTUYECKON
NeSITebHOCTH 00YYaIOIIKXCS 110 peaan3alu MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S13aHHOCTEH, YBaXKEHHSI K 3aKOHY U TIPABOMOPSIKY;

IIPEJICTABICHUSI O COLMAIbHBIX HOPMAX U MpaBUiIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIIIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEIBHOCTH IMPHU CO3JAaHUHM Y4EOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX M TO3HABATEIbHBIX 3a/ad,
BBITIOJTHEHUHM XUMUYECKHUX IKCIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHBBI, HaMEPEeHHWs, JOTHKY W apryMEHThl IPYTMX NpU aHAIW3€ Pa3IMYHBIX BUIOB Y4eOHOMU
NeSITeNIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIINTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacJIeJUI0 OT€YECTBEHHON XUMMH;

YBa)KEHHsI K MPOLIECCY TBOPYECTBA B 0OJACTH TEOPHM U MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHMSI TOTO, YTO JTOCTHXKEHUS HAyKU €CTb
pe3yNbTaT ATUTENIbHBIX HAOMI0IeHUH, KPOIOTIMBBIX 3KCIIEPUMEHTAIbHBIX TOMCKOB, IIOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

MHTEepeca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH U TOCIEAYIOIIEM aHajau3e WH(POpMAllMU O TMEPEeJOBBIX JOCTHKEHUSX COBPEMEHHOM
OTCUYCCTBCHHOM XHNMHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTH OIICHHWBAaTh CUTYallMH, CBSA3aHHBIE C XUMHUECKUMH SBICHMSAMHU, M IMPUHUMATh OCO3HAHHBIC pEIIECHUs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IIOBEJAECHHWE M IOCTYNKH CBOUX TOBAapHILEH C MO3ULUN HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE
ITOCJIE/ICTBUM 3THX MOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:

MOHUMAaHUs LEHHOCTeH 370poBoro u Oe3omacHoro oOpa3a >XKHU3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY
(bu3nIeCKOMY U ICUXUYECKOMY 3/I0POBBIO;



COOJTIOICHUS TIPaBUIT 0€30MaCHOTO 00paIlleHus C BEIIeCTBAMHU B OBITY, TOBCETHEBHOM JKU3HH U B TPYAOBOH NEATEIHHOCTH;

MOHUMAaHUS EHHOCTHU MPaBUJI WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU
JTIIOJICH

OCO3HAaHUS MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS alIKOT0JIs, HAPKOTUKOB, KypEeHUs);

5) TpyaA0BOIro BOCIMTAHMSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B Y4eOHO-UCCIIEIOBATEIbCKOM AESITENbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPUECKONM M IPYrHX BHJAX
e TEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUHU MPAKTUYECKUX 33/1a4 COLMATbHON HAMpPaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUICCKOMY U3YUCHHIO TPOPECCHI pa3TUIHOTO PO/a, B TOM YKCIIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBaXKEHUsI K TPYILy, JIOISAM Tpya U pe3yjbTaTaM TPYAOBOH AeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYalbHOW TPACKTOpUU 0Opa3oBaHUs, Oymymied npodeccuu W pealu3alud COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) 5K0JI0OrMYeCKOro BOCIIMTAHUS:

AKOJIOTMUYECKH 1[EIeCO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HH Ha 3eMIIE;

MMOHMMAHHUS TII00aTBHOTO XapaKTepa SKOJOTHICCKHUX MPOOIeM, BIHSHHS dKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHONW M COITMATBHOMN
Cpelbl;

OCO3HaHUSI HEOOXOAMMOCTH UCTIOIB30BAHUS IOCTHKEHUN XUMUH JIJIs1 PEIICHHS] BOMPOCOB PAIIMOHATILHOTO MTPUPOIOTIOIB30BAHHS;

aKTUBHOTO HENpUSTHUS JNEUCTBUN, MPUHOCAUIMX BpEI OKpPYXKAlOIIeW NPUPOTHONW cpeAe, YMEHHUs IPOTHO3UPOBATh HEOIAronpusaTHbIC
9KOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUHN U IIPEIOTBpAIIaTh UX;

HAIMYUS PA3BUTOrO IKOJIOTUYECKOTO MBIIIJICHHS, SKOJIOTHYECKOM KYIbTYPHI, OIbITAa AESITEIbHOCTH YKOJIOTUYECKON HAMPAaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMU B TO3HABATEIbHON, KOMMYHHMKATHBHOW M COILMAIBHON MPAKTHKE, CIIOCOOHOCTH M YMEHHUS AKTHBHO IMPOTHBOCTOATH
uzaeosioruu xemohoouwu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOHN MPAKTUKH;

MMOHUMAHUA CTIEIIM(PUKA XUMUU KaK HAyKH, OCO3HaHUs €€ poiii B (POPMUPOBAHUU PAIIMOHATEHOTO HAYYHOT'O MBITIUICHUSI, CO3/IaHUH 11€JIOCTHOTO
Mpe/ICTaBICHUs] 00 OKpYXKaroIllleM MHUpe Kak O €JUHCTBE MPHUPOJAbI U YEIOBEKa, B MO3HAHUM MPHPOJHBIX 3aKOHOMEPHOCTEW U pEelIeHUH MpodiieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYUMOCTH XMMHUU ISl COBPEMEHHOM IMBUIIM3AIMH: B €€ TYMAHHCTUYECKOW HANpaBIEHHOCTH U BaKHOW POJH B
CO3JJaHUM HOBOM 0a3bl MaTepPHAILHOW KYJIbTYpPbI, PEIMIEHUH TJI00albHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
OHEPTeTHYECKOH, MUIIEBON U HKOJIOTHUYECKON 0€30MmacHOCTH, B Pa3BUTHH MEAHIIMHBI, 0OCCIICUYCHUHN YCIOBUN YCIEIIHOTO TPYAa U AKOJOTHYECKU
KOMQOPTHOH KM3HU KKIOTO WIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH: MOHUMAHHs CYIIHOCTH METOJIOB IO3HAHUS, UCIOIB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOIK30BaTh MOJIy9aeMbIe 3HAHUS JIJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIETO MUPA U MPOUCXOISIINX B HEM M3MEHEHUW, YMEHHUSI JIeaTh
000CHOBaHHBIE 3aKTIOYCHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIUXCS JAaHHBIX C LEIbI0 OTYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITLHO MCTIOJIb30BaTh XMMHUYECKUE 3HAHMS IJIs1 PEIICHUsSI POOJIEM B peabHBIX KU3HCHHBIX CUTYaIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEJOBATENbCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K aKTUBHOMY IMOJIYYCHHIO HOBBIX 3HAHUU M0 XHUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;



MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3InYHbIX cepax mpodhecCHOHATbHON 1A TeIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YIeOHOTO MpeameTa « XUMUs» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIC U1 (OPMHPOBAHHUS MHUPOBO33PEHUS OOYYAIONIUXCS MEKIUCIUILIMHAPHBIE (MEXMpPEIMETHbIE) OOIeHAayYHbIC TOHSTHS,
OTpaXKAOIIKE [ETOCTHOCTh HAYYHOW KapTHHBI MUPa U CHEU(PUKY METOOB IIO3HAHUS, UCIIOJIL3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpTHsl, SBJCHUE, MPOIECC, CUCTeMa, Hay4dHbIH (DAaKT, TMPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOJII0JeHUE,
HU3MEpEeHHe, SKCIIEPUMEHT U JAPYTHUE);

YHUBEpCaJIbHbIC ydeOHbIC JCHCTBUA (TMO3HABaTeIbHbIE, KOMMYHUKATHBHBIC, PETYJIATHBHBIC), oOecnednBaromue GOpMHUPOBAHHE
(YHKIIMOHATTLHOW TPAMOTHOCTH M COITUATBHON KOMITETEHITUU 00yUYaIOIIXCS;

CIIOCOOHOCTh OOYyYalOIMXCS HCIOJIB30BaTh OCBOCHHBIC MEXKIUCIHMIUIMHAPHBIC, MHUPOBO33PECHUYECKHE 3HAHUS M YHUBEPCAIbHBIC ydeOHBIC
JICWCTBUS B IO3HABATEILHON U COUMAIIBHON MPAKTHKE.

MertanpeaMeTHble  pe3yibTaThl OTPaKalOT OBJAJCHUE YHHUBEPCAIbHBIMU YUYE€OHBIMH MO3HABATEIBbHBIMH, KOMMYHUKATUBHBIMH H
PETYJIATUBHBIMU JICHCTBUSMHU.

OBi1aieHne YHMBEPCAIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENLHO (POPMYITUPOBATH U AKTYATH3UPOBAThH MPOOIIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEICIIATH METU NeATCILHOCTH, 3aaBasi apaMeTPhbl ¥ KPUTSPUU UX JOCTHIKEHUS, COOTHOCHTh PE3YJIBTATHI ACSITEILHOCTH C TIOCTABICHHBIMU
LETISIMU,

WCIIOJIb30BaTh MPU OCBOCHUW 3HAHWH MPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIACIATH XapaKTEPHBIC MPU3HAKU MOHITHA M YCTAHABIUBATH UX
B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7151 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

BBEIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIIACCU(DUKAIINY BEIECTB H XUMHUYCCKHUX PEaKIIHIA,

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSMH,

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, 110 AaHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B
paccMaTpuBaeMBbIX SIBICHUSX, (HOPMYIUPOBATH BHIBOJBI M 3aKIIOYCHHUS,

MPUMEHITh B TIPOIECCe TIO3HAHMS, HCIIOJIb3yeMble B XHMHH CHMBOJHMYECKHE (3HAKOBBIC) MOJICIH, NPeoOpa3OBBIBATh MO/ICIBHBIC
MPEJICTAaBICHUS] — XMMUYECKHI 3HaK (CHMBOJ) DJIEMEHTa, XUMHUYecKas (opmyra, ypaBHEHHE XHMHUYECKOW PEakiuu — TMPH PEHICHUH Y4eOHBIX
MMO3HABATENIBHBIX W MPAKTUYECKUX 3aJ1a4, TPUMEHSITh Ha3BaHHBIC MOJICIIbHBIC MPEICTABICHUS IS BBISABIICHUS XapaKTEPHBIX MPU3HAKOB M3y9aeMbIX
BEIIECTB U XUMUYECKHUX PEaKIIHA.

2) 6a3oBbIe HCCI€eA0BaTEIbCKHE IeliCTBHSI:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUI;

(dbopMyIIMpOBaTh TENIM U 3a7a4d HCCIICIOBAHUS, UCIIOJIB30BaTh IMOCTABJICHHBIC U CaMOCTOSTEIIBHO C(HOPMYITUPOBAHHBIC BOIPOCH B Ka4eCTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI [ (DOPMHUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,

BJIQJICTh HABBIKAMHU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS U TIPOBEACHHS YICHHUECKUX SKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOaTh 32
XOJIOM TIpOIlecca, CaMOCTOSITENIBHO MPOTHO3HPOBATh €ro pe3yibTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJABI OTHOCHTENHHO JOCTOBEPHOCTHU
Pe3yIbTAaTOB MCCIIEIOBAHUS, COCTABISATh 00OCHOBAHHBIN OTUET O MPOCIIaHHON paboTe;

MpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEAOBATEIbCKOM U TPOEKTHOM JEeATENbHOCTH, MPOSBIATh CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITEITbHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTHICCKUX 33]1a4, TPUMEHECHUIO Pa3IMYHbIX METOIOB ITO3HAHUS.

3) paGora ¢ nngopmanmeii:



OPHEHTUPOBATHCS B PA3MUYHBIX HCTOYHUKAX HHPOpPMALUHU (HAyYHO-NIOMYJISIpHAS JUTepaTypa XUMHUYECKOTO COAEp)KaHUs, CIPaBOYHBIC
noco6wust, pecypcsl HTEpHETA), aHATM3UPOBATh HH(POPMAIUIO PA3IMYHBIX BUAOB U (HOPM MPECTABICHHS, KPUTHUECKH OLIEHUBATH €€ T0CTOBEPHOCTD
Y HETIPOTUBOPEYUBOCTH;

(GOopMyIHpPOBAThH 3aMPOCHl U MPUMEHATH Pa3InUHbIE METObI IIPU MOUCKE U 0TOOpe MHGPOPMAIMH, HEOOXOAUMON ISl BHINOJIHEHHUS Y4eOHBIX
3a7a4 ONPEICIEHHOTO TUIIA;

IpUOOPETATh ONBIT UCTIONIF30BAHUS HH(OPMATOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BRIOMPATh ONTHUMAJIBHYIO (JOPMY IpEACTaBICHUs HHPOPMALUH (CXeMBbI, IpauKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIF30BAaTh HAYYHBIN SI3BIK B KaUECTBE CPEACTBAa MpH paboTe ¢ XMMUYecKol MH(opManueil: MpuMeHsITh MeXIpeaAMeTHbIE (pu3ndyeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a00peBUATYphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M PE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIJISAHOCTH.

OgJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3a7aBaTh BOINPOCHI IO CYIIECTBY OOCYXIAaeMOil TeMbl B XOJe AManora W/WIM JUCKYCCHH, BBICKa3blBaTh HJEH, (OPMYIHPOBATH CBOU
MIPEUIOKEHUS] OTHOCUTEIIHFHO BBIITOJHEHUS IPEJIOKEHHOH 3a/1a4H;

BBICTYIIATh C IPE3EHTALMeH Pe3yIbTaTOB O3HABATEIBHON AEATEILHOCTH, TOTYYEHHBIX CAMOCTOSATENIFHO MIIM COBMECTHO CO CBEPCTHUKAMU TIPH
BBITTOJIHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, IPAKTHYECKOW pabOTHI 10 MCCIETOBAHNIO CBOMCTB M3y4aeMbIX BEUIECTB, PEAIM3alud y4eOHOTO TPOEKTa
1 (opMyIHPOBATh BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUH MyTEM COTJIaCOBAHUS ITO3UIMI B X0€ 00CYKACHUS 1 OOMEHa MHEHUSMH.

OgJaieHne YHUBEPCAIBLHBIMH PeryJssTHBHBIMH J1eCTBUAMU:

CaMOCTOSTENIFHO TIAHWPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIbHYIO JEATEIBHOCTD, ONpeaesss e€ el U 3a/1a4ud, KOHTPOJIUPOBATh U TI0
Mepe HeOOXOIMMOCTH KOPPEKTHUPOBATh IMPEIIaracéMblii alrOpUTM JEHCTBUN TPU BBITOJHEHMH y4YeOHBIX M MCCIIEIOBATEIbCKUX 3a/1a4, BHIOUPATH
HanOos1ee 3(h(HEeKTUBHBIH CIIOCO0 X PEIICHHS C YYETOM MOIYYEeHUS HOBBIX 3HAHUH O BEHIECTBAX M XUMHUYECKHX PEAKLIUX;

OCYIIECTBIISAITH CAMOKOHTPOJIb CBOEH JEATEIPHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudecKasl XUMUs» OTPaXaroT:

c(OpPMUPOBAHHOCTH MPEICTABICHUN O XMMHUECKON COCTABIISAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, POJIM XMMHUH B TIO3HAHUU SIBJICHUM
IpUpOJbI, B (POPMUPOBAHMM MBILIUIEHUS U KYJIbTYphl JUYHOCTH, €€ (YHKIIMOHAJIBHOM IPaMOTHOCTH, HEOOXOJUMOM JUIsl pelIeHHUs MpPaKTHYEeCKUX
3aJa4 ¥ 9KOJIOTHYeCKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPELE;

BJIaJICHHE CHCTEMONH XMMHUYECKMX 3HAHWMM, KOTOpas BKJIOYAET: OCHOBOMNOJArarollue MOHATUS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JEKTPOOTPULATEIbHOCTh, XUMUYECKasl CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTast U COKpallEHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIN 00BEM, YIIepOIHBIA CKeNeT, (PyHKIMOHANbHAS IPYIIa, paguKal, U30Mepus, U30Mepbl, FTOMOJIOTHYECKUHN P,
TOMOJIOTH, YTJI€BOJOPOABI, KHUCIOPOJ M a30TCOAEP)KAIUE COCOUHECHHS, MOHOMEpP, IOIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIIPHBIC
COEIMHEHUS); TEOPHH U 3aKOHBI (TEOpHUs CTPOEHUS OpraHnyeckux BemiectB A. M. ByTiepoBa, 3akoH cOXpaHEHHUsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH; MAPOBO33PEHUYECKHE 3HAHMS, JIEXKAIINE B OCHOBE IMOHMMAHMS MPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKHX SIBJICHHI,
(aKTOJIOrMUECKUE CBEICHUS O CBOMCTBAX, COCTaBE, MOJYYEHHU U O€30MaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA;



c(hOPMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHBIC MPU3HAKU MOHSATHIA, YCTAHABIUBATh UX B3aUMOCBSI3b, UCIIOIB30BATh COOTBETCTBYIOIIUE
MIOHSATHS IIPH ONMCAHUH COCTaBa, CTPOCHUS U IPEBPAICHU OPraHMYECKUX COCAMHCHUT;

c(OPMUPOBAHHOCTh YMEHHUH HCIIONB30BAaTh XUMHYECKYI0 CHUMBOJIMKY MJIsI COCTaBICHHUS MOJICKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEHHON) GOpMYJI OPraHUYeCKUX BEIICCTB U YPaBHECHUH XUMHUYECKHX PEAKIIMi, U3rOTaBIMBATh MOCIH MOJICKYJ OPIraHMYECKUX BEIIECTB JIIs
WUTIOCTPAIIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHUPOBAHHOCTh YMEHHW YCTAaHABJIMBATH NPHUHAUICKHOCTh HM3YyYCHHBIX OPraHMYECKHUX BEHICCTB 10 HMX COCTaBY M CTPOCHHIO K
onpeAeN€HHOMY KJIACCy/TpyIe COSAMHEHHH (YrJIEBOAOPOIbI, KUCIOPOJ M a30TCOJEpPIKAIINE COCTUHEHUS, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS),
JaBaTh MM Ha3BaHUs 10 cucteMaTrueckoi HoMeHkiatype (IUPAC), a Takke MPUBOIUTH TPUBHAIbHBIC HA3BAHHS OTACIbHBIX OPIraHHMYECKUX BEIECTB
(3TUJICH, TPONWICH, aleTWICH, ITHICHTIUKONb, TIUIEpuH, (QeHon, (opManbIeruja, areTaableThi, MypaBbHHAs KHCJIOTA, YKCYyCHas KHCJIOTa,
OJICMHOBAsI KMCJIOTA, CTEApUHOBAs KUCJIOTA, IITF0K03a, (PYKTO3a, KpaxMaJl, IeJUIi0J103a, TIIHIIHH);

c(hOPMUPOBAHHOCTH YMEHUS ONPEACIATH BUIABI XUMUYCCKOU CBSI3U B OPTaHUICCKUX COCIMHEHUSX (OIMHAPHBIC ¥ KPATHBIC);

C(OPMHPOBAHHOCTh YMEHHSI TPUMEHSTHh IOJOXCHHUS TEOPUU CTPOCHHsI OpraHMYeckux BemiectB A. M. byrtiepoBa miisi OObsSCHEHHS
3aBHCHMOCTH CBOWCTB BEIIECTB OT X COCTAaBa U CTPOCHHMS; 3aKOH COXPAHEHHS MAaCChHI BEIIECTB;

C(OPMHPOBAHHOCTh YMEHHWI XapaKTEepU30BaTh COCTaB, CTPOCHUE, (U3MUYCCKHE W XWMHUYECKHE CBOWCTBA THUIUYHBIX IPEICTABUTEICH
Pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEINECTB (METaH, dTaH, dTHJICH, MPOMWICH, aleTuieH, OyraaueH-1,3, merunOyranuen-1,3, 6eH3051, METaHOII,
ATAaHOJI, ATHJICHIJIUKOJb, TIUICPUH, (CHOJ, aleTaabIerul, MypaBbHHAas W YKCYCHas KUCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a, aMUHOYKCYCHas
KHCIIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXJIY HUMH YPAaBHCHUSMHU COOTBETCTBYIOIIMX XHMHUYCCKHUX PEAKIHA C HCIIOJIb30BAaHUEM
CTPYKTYPHBIX OPMYII;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh WCTOYHHKHU YIJIICBOJOPOJHOTO ChHIpbs (HE()Th, NPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX
nepepadOTKH U MPAKTHUECKOE TPUMEHEHHE TIPOIYKTOB TIepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHUS 110 XHMHYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEUIECTBA WU
MPOJYKTA PEaKIIMHU TI0 U3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJTHOTO M3 MCXOAHBIX BEIIECTB WU MPOAYKTOB PEaAKIIHH);

c(hOPMUPOBAHHOCTh YMEHUH BJIAJICTh CHCTEMOW 3HAHWN 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHUS, UCIIOJIB3YEMbIX B XHUMUU TIPH U3YYICHUU
BEIIECTB U XUMHYECKHX SIBICHUN (HAONIO/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTHPOBAHHUE), UCIIONB30BATh CUCTEMHbBIE XUMHUYECKHUE 3HAHUS IS
TIPUHSTHSI PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEICCTBAMH U UX IIPUMEHEHHEM,

c(hOpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBUiIa MOJIB30BAHUS XMMHUYECKOW MOCYION M J1abopaTOPHBIM O0OpYyJOBaHHEM, a TaKXKe MpaBUIia
oOparieHus C BEIeCTBAMU B COOTBETCTBUY ¢ MHCTPYKIIUSIMH IO BBIITOJIHEHUIO JTa00PaTOPHBIX XUMHUYECKHUX OITBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TIAHUPOBATH U BBIMOJIHATH XUMUYECKUH SKCIIEPUMEHT (IIPEBPAIICHHUS OPraHMYECKUX BEIECTB NMPU HArPEBAHUU,
MOJIyYeHUE JTHUJICHA W M3yYSHHUE €ro CBOWMCTB, KAYCCTBCHHBIC PEAKIMU OPTaHWYCCKUX BEIICCTB, JACHATYpAaIls OCIKOB MpPU HArpPEBaHWH, IIBETHHIC
peakiuu OeNKOB) B COOTBETCTBHM C TMpaBUJIAMH TEXHUKH O€30MacHOCTH TpPH OOpAaIleHWH C BEIIECTBAMU M JTAOOPATOPHBIM 00OPYIOBAHUEM,
MPEJICTABIIATh PE3YJIbTAThl XHMHUECKOTO JKCIIEpUMEHTa B (hOpMe 3alUCH YPAaBHEHUW COOTBETCTBYIONIUX PEAKIUil W (OPMYJIUPOBATH BBIBOJBI HA
OCHOBE 3THX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECCKYI0 WH(OpPMAIHIO, MOJydyaeMylH W3 Pa3HbIX HCTOYHHKOB (CpeICTBa
MaccoBoi uHpopMmaiuu, IHTepHET u Apyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOIaTh MpaBUIa YKOJOTHUSCKH IEIeCO00Pa3HOr0 MOBEJCHHUS B OBITY W TPYAOBOHM JIEATEIHPHOCTH B IEJISIX
COXPAaHEHHUS CBOETO 3JI0POBbS M OKPYXAIOIIeH MPUPOJHON Cpe/bl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MBI ONPEACTEHHBIX
OpPraHWYECKUX BEIIECTB, MOHUMas cMbIcH mokazatens [1JIK, moscHATH Ha mpuMepax CHOCOOBI YMEHBIICHHS W TPEIOTBPAIICHHS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEIIOBEKa;



U1 00yYaroIuXCs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3[J0POBbS: YMEHUE MPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/aX IMO3HAHHS
BELIECTB U XMMUYECKUX SIBICHUI;

IUISL CJIETIBIX M CIA0OBHISMIMIMX OOYYAIOIIMXCSA: YMEHHE HCIONb30BaTh pelbeHO-TOYEUHYI0 cucTeMy oOosHauenuit JI. Bpains mis 3ammcu
XUMHUYECKUX (POPMYIL.

11 KIIACC

IIpenmeTtHble pe3ynbTaThl 0OCBOEHU Kypca «O01as 1 HeopraHuuecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTH MPEACTABICHHUA: O XMMUYECKON COCTABIIAIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUH SBICHUIN
OpUpOJbl, B (POPMUPOBAHMM MBILIUIEHUS U KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAJIBHOM IPAMOTHOCTH, HEOOXOAUMOM JUIsl PEeLIeHHs NPAKTUYECKUX
3a7a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cperie;

BJI3JICHHE CUCTEMOW XMMUYECKHX 3HAHU, KOTOpas BKJIFOYAET: OCHOBOIOJIATAIONINE MTOHATHS (XUMHYECKHUI dJIEMEHT, aTOM, U30TOI, S-, P-, d-
9JIEKTPOHHBIE OpOWTATM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJIAPHBIA OOBEM, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHCIICHUS,
XMUMHYECKas CBs3b (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTANIMYeCKas peIéTKa, THMbl XMMHUYECKMX PEaKLIMH, pacTBOp,
JJIEKTPOJIUTBI, HEIJIEKTPOJUTHI, 3JIEKTPOJIUTAYECKAST TUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHMYECKOW PEAKLHUH, XMMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUs AIIEKTPOJIMTUYECKON Tucconuanuu, nepuoanueckuit 3akon Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHS MaCChI
BELIECTB, 3aKOH COXPAHEHHWS M MPEBpAlllEHUs HHEPrud IpU XUMHUYECKHX pEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XHMMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeXkKAllMe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUH, (PaKTOJIOIMYECKHE CBEJCHUS O
CBOMCTBAx, COCTaBe, MOJIyUEHUU U OE30IaCHOM HCIOJB30BAaHUU BAXKHEHIIMX HEOPTaHUYECKUX BEILECTB B OBITY M MPAKTUUYECKOW JEATEIbHOCTH
YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBISITH XapaKTepHbIC MPU3HAKU TOHSATHHA, yCTaHABIUBATh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE
MIOHSATHS IIPH ONMCAaHUHM HEOPraHUYECKUX BEUIECTB U UX NIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJISl COCTABJIEHUSI (POPMYJT BEIIECTB U YPaBHEHUN XMMUUYECKUX PEAKIIH,
cucremarnyeckyro HoMmeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPTaHUYECKUX BellecTB (YrapHbIM ras, YIJIEKHUCIbIH ras,
aMMHaK, raiéHasi U3BecTh, HeraléHas U3BecTb, TUThEBAs COJa, MUPUT U JAPYyTue);

c(OPMHUPOBAHHOCTh YMEHUHN ONpPENeNiTh BaJCHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKUX 3JEMEHTOB B COCIMHEHHSX Pa3JIMYHOTO COCTaBa,
BUJ XMMMUYECKON CBSI3M (KOBaJ€HTHAas, WOHHAas, METaJUIMYeCcKas, BOJOPOJHAs) B COCAMHEHMSX, THUI KPUCTAJUIMYECKON PpEmETKH KOHKPETHOIO
BeIIeCTBa (ATOMHasi, MOJIEKYJIIpHAs, HOHHAs!, MeTaJUIMYecKas), XapaKTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COSTMHEHUH;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAJJIEKHOCTh HEOPraHMYECKUX BELIECTB IO MX COCTaBY K ONpPENEIEHHOMY KIaccCy/Tpymime
COeIMHEHUH (IIPOCThIE BEIIeCTBA — METAJUIBI M HEMETAJLJIbI, OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM(pOTEPHbIE THIPOKCUIBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHHMH PACKpbIBaTh CMBICI Nepuoandeckoro 3akona [[. . MenneneeBa u JeMOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYIO,
OOBSICHUTENIBHYIO U IIPOTHOCTHUYECKYIO (DYHKINH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKHX 3JIeMeHTOB 1—4 mepuonoB Ilepuommueckoit
cucTeMbl xumuuyeckux snemeHToB J[. M. MeHzaeneeBa, MCIONb3ys MOHATHUS «S-, P-, d-DIEKTPOHHBIE OpPOUTAIM», «IHEPreTUYECKUE YPOBHH»,
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M UX COEIWHEHHH Mo mepuoiam u rpymnmnam [lepuonndeckoil cucTeMbl
XUMHYeCcKUX 31eMeHToB [l. 1. MeHaeneeBa;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh (OMHUCHIBaTh) OOLINME XMMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBA3M MEXIY HEOPraHMYEeCKMMHU BELIECTBAMU C IIOMOILBIO YPaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINIL;



c(OPMHPOBAHHOCTh YMEHHUS KJIACCH(PHUIUPOBATh XMMUYECKHUE PEAKIIMH 110 PA3JIIMYHBIM MPU3HAKaM (YHCIIy U COCTAaBY PEarupyrouIix BEUIeCTB,
TEIUIOBOMY 3((EeKTy peakiMy, U3MEHEHUIO CTEIIEHEeH OKUCICHHS 2JIEMEHTOB, 00paTUMOCTH PEaKLuK, yYaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHUN COCTABJIATH YPAaBHEHHS PEAKLUUH PAa3JIMUYHBIX THUIIOB, MOJHBIC W COKpAIIEHHBIC YpAaBHEHHS pPEaKUUil MOHHOTO
0oOMEeHa, YUUThIBasl yCIOBHS, IPU KOTOPBIX 3T PEAKLUU UIIYT 10 KOHLA;

c(OPMHPOBAHHOCT, YMEHHMH TPOBOAWUTH PEAKIMH, TOATBEPKAAIONINE KAa4eCTBEHHBIH COCTaB pa3IMYHBIX HEOPraHMYECKHX BEIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABICHHS 3JICKTPOHHOTO
OanaHca 3TUX PEAKLMT;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM pEaKkIHH OT Pa3IHYHBIX (DAaKTOpOB; XapakTep CMEUICHHUs
XMMHUYECKOI0 paBHOBECHUS B 3aBUCMOCTH OT BHeIIHero Bo3naeicTsus (npunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BATh XUMHUECKUE IMPOIECCHI, JIEKAIIUE B OCHOBE MPOMBIIIJICHHOTO MOJYYeHHUS CEpHOU KHCIIOTHI,
aMMHMaKa, a Takxke c(hOpMUPOBAHHOCTbH MPEJICTaBICHUH 00 O0IIMX HAayYHBIX MPUHLMIAX U SKOJIOIHYECKHX Mpo0iIeMax XMMUYECKOro IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTH yYMEHHUH NPOBOAWTH BBIUMCIEHHUS C HCIIOJB30BAaHMEM IOHSATHS «MAaccoBasi IOJs BEIIECTBA B PacTBOpE», OOBEMHBIX
OTHOILLICHUH Ta30B IPU XUMHUYECKUX PEAKIMAX, MAcChl BELIECTBA MM 00BbEMA Ira30B IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WU 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB, TEIJIOBOTO 3((deKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHWsS MAacChl BEIIECTB, NMPEBPAIICHUS H
COXPAHEHHUs YHEPIUH;

c(OPMHPOBAHHOCTh YMEHUH COOIONATH MPaBUIIa MOJIb30BAHMUS XUMHUYECKOH MOCYI0i M 1ab0paTopHBIM 0OOpPYIOBaHMEM, a TaKXKe MpaBHIIa
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yYMEHUH IIAHUPOBATH M BBIOJIHATH XUMHYECKHHA SKCIEPUMEHT (Pa3lioKEHHE MEPOKCHAa BOJOPOJAA B NPUCYTCTBHH
KaTaJn3aropa, Olpe/lelIeHue Cpelbl pacCTBOPOB BEILECTB € MOMOIIbIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKON peaklMM, PeaklMH HOHHOro OOMEHAa, KaueCTBEHHbIE peakluu Ha cyibdar-, KapOOHAT- M XJIOPHUJ-aHHUOHBI, HA KAaTHOH aMMOHWS,
peleHre SKCIePUMEHTAIbHBIX 33Ja4u 1o TeMaM «MeTauib» U «HemeTamibl») B COOTBETCTBUU C MPaBHJIaMH TEXHUKH O€30MIaCHOCTH MPpH 00palieHuH
C BeIIeCTBAMM M JIaDOpaTOPHBIM OOOPYJOBaHHMEM, IPEACTABIATh PE3YJAbTaThl XUMHUYECKOIO JKCIIepUMEHTa B (OopMe 3amucH ypaBHEHHI
COOTBETCTBYIOLINX peakluuil 1 (HOpMyIHpOBaTh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMI KpPUTHMYECKH aHAJIM3UPOBAaTh XMMHUYECKYI0O HH(OpMalMio, MOJy4yaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelCTBa
MaccoBOW KOMMYHUKaIMu, IHTepHET U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHHI COOJIIOaTh MpaBUiIa SKOJIOTHYECKH L€1eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATENBHOCTH B LIESIX
COXpaHEHUs1 CBOEro 3JI0pPOBbs U OKPYKAIOLICH NPUPOJHOM CpElbl, OCO3HABATh ONACHOCTb BO3ACHCTBUSA Ha JKMBBIE OPraHU3MBbI OIPENEIEHHBIX
BELIEeCTB, NMoHUMas cMmbica nokazatens [IJIK, mosicHsITh Ha mpumepax crnocoObl YMEHbBIIEHUS W MPEJOTBPAEHMS] MX BPEIHOTO BO3JCHCTBHUS Ha
OpraHu3M 4YeJI0BEKA;

U 00YYaroIIMXCsl C OrPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbS: YMEHUE MPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HaHUs
BEILECTB U XUMUYECKUX SIBIICHUN;

IUIS CIETBIX M CIa0OBHIALIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh pelibeHO-TOUeuHyl cucteMy oOo3HadeHuit JI. bpaiinsa mis 3anucu
XUMHUYECKUX (POPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoauyecTBO 4acos

DyekTpoHHBIE (LM (PpPOBBIE)

Ne n/m HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl o0pa3oBaTeJIbHbIE pecypchl
Bcero KonTpoabubie  IIpakTHyeckue
padoTsI padoThI
Paznen 1. TeopeTuyeckue OCHOBbBI OPraHUYeCKO XUMMHU
11 IIpenmeTt opranuyeckoi xumuu. Teopus cTpoe- 3 1
' HUS OpraHndeckux coeanaeHniit A. M. bytieposa
Hroro mo paznemy 3
Paznen 2. YrieBogopoabl
2.1 [IpenenbHbIE YIIEBOIOPOABI — aJIKaHBI 2
29 HenpenenbHbie yriieBoJOPOAbI: aJKeHEI, 6 1
' aJIKaTMCHBI, aJTKUHBI
2.3 ApoMaTHIeCKHe yTIeBOAOPOIBI 2
24 IIpupoHbEIE HCTOYHMKU YTIIEBOLOPOJAOB U UX 3 1
' nepepadboTKa
HUroro mo paznemy 13
Pasnen 3. Kuciopoaconep:kamnue oprannyeckue coequHeHust
3.1 Criuptsl. DeHon 3
3.2 Ansnerunbl. Kapoonosbie kKucioTsl. CIIOKHBIE v 1
' 3¢upbI
3.3 VYrieBoasl 3 1
Hroro o pasneny 13
Paznen 4. A3zorcoaep:xkamue opraHudeckue coeJuHeHust
4.1 Amunbl. AMUHOKUCTOTHI. benku 3
Uroro no pazzeny 3
Paspes 5. BoicokomoJieKy/JIsipHbIe cOeANHEHUs
51 [Tmactmaccer. Kaygayku. Bomokna 2 ‘




Hroro no paznemy

2

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2
11 KJIACC
KoM9ecTBO 9AC0B JJleKTpoHHbIE (U (poBLIe)
Ne n/m HaumeHoBaHMe pa3aeioB H TeM MPOTrPaMMbI o0pa3oBaTeJIbHbIEe pecypchl
Bceero Kontpoabnbie | IIpakTudeckue
padoThI padoThI
Pasnen 1. TeopeTuueckne OCHOBBI XMMUH
11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoauye- 3 1
' CKasl cucTemMa xuMudeckux sneMeHToB /. 1. Menneneera
1.2 Crtpoenue BemecTBa. MHOrooOpasre BEmecTB 4
13 XUMUYECKHE PeaKIiu 6 1 1
Hroro o pasneny 13
Paznen 2. Heopranuyeckasi XuMusi
2.1 MeTtamist 6
2.2 HemeTanibt 9 1
2.3 CBsI3p HEOPraHUYECKUX M OPTAHMYECKUX BEIIECTB 2
HUroro mo paznemy 17
Paznen 3. Xumus u sKM3Hb
3.1 ‘ XUMUS ¥ )KU3Hb 4
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 3
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