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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1m0 XUMHM Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny, TpedOBaHHHI K
pe3ynbTataM ocBoeHUs (henepaabHO 00pa3oBaTENBHON MporpamMMbl cpemHero obmiero oopazosanus (DOII
COOQ), mpencraBneHHbix B DenepalbHOM TOCyAapcTBEHHOM oOpaszoBarenbHOM cTanmapte COO, ¢ yuérom
Konnennuu npenoaaBanust ydeOHOro mpeamera «XuUMHUsS» B 0o0pa3oBaTeNbHBIX OpraHusauusx Poccuiickoii
Oenepaluy, peaJn3yroluX OCHOBHbIE 00pa3oBaTeiIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJ0XkeHHH «CTpareruu
pa3BuTHs BoctiuTanus B Poccuiickoit @eneparnuu Ha nepuon 10 2025 rona» (Pacnopspbkenne IIpaButenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAX0/0B K pa3paboTKe MporpamMmbl MO0 XMMHUH, K ONpPeAETICHUIO 00IIel cTpaTeruu o0y4eHus,
BOCIIUTAHHUS U PA3BUTUSA OOy4arOIIUXCS CpeACTBaMH ydeOHoro mpeamera «Xumus» mias 10—-11 kmaccoB Ha
0a30BOM ypoBHE cocTaBmwiu KoHIentyanbHble nojokeHus ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIEINEH,
coJiepKaHusl, pe3yIbTaToB 00yueHHUs U TPeOOBaHMIA K YPOBHIO MTOATOTOBKH BBHIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHUE, I[OIy4aeMO€ BBIMIYCKHUKAaMH 0011e00pa3oBaTeNbHON  OpraHu3aluu,
ABJIIETCS HEOTHEMJIEMOM 4acTbi0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpILAOLIMM 3TallOM peajn3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIFOYEBBIX LIEHHOCTEH, MPUCYIIHUX LEIOCTHON CUCTEME XUMHUYECKOIO
o0pa3oBaHusl. DTH LICHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIIei
KYJIBTYpPbI YEIIOBEKa, a TaKKe DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO M MPHUPOJIHOM
cpene. Peammsyercs xumudeckoe oOpa3zoBaHHe OOYy4arOIIMXCS HAa YPOBHE CpEIHEro 0o0mero oOpa3oBaHHA
CpelICTBaMU y4yeOHOro npeamera «XUMHs», COJIEp)KaHUEe U MOCTPOCHHUE KOTOPOTo OINpEAEeHbl B MPOrpamMme
M0 XUMHH C YYETOM CIeIU(PHUKU HAYKU XUMUU, €€ 3HAaYCHHs B TO3HAHUH MIPUPOJIBI U B MAaTEPUAIBHOMN JKU3HU
oOmiecTBa, a Takke ¢ y4éToM OOIMIMX MeNed M MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1ero oopazoBanus B Poccuiickoit depepannu.

XUMHUS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHOW IMBUIIN3ALINH,
B CO3J1aHUU HOBOM 0a3bl MaTepUaIbHOM KyabTypbl. OHa BHOCUT CBOM BKJIaJ B (OPMUPOBAHHE PAIlHOHAIIBHOTO
Hay4YHOTO MBIIUIEHHs, B CO3JaHHE ILEJIOCTHOrO MPEJCTAaBICHHUS 00 OKpYXKarollleM MHUpPe Kak O €IMHCTBE
IpUPOJBI U 4YelloBeKa, KoTopoe (OopMUpYeTCs B XMMHMHM HAa OCHOBE NOHMMAHMS BEIIECTBEHHOI'O COCTaBa
OKpPY’KaIOIlIero MHpa, OCO3HAHMS B3aMMOCBS3H MEX]y CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMU
001acTAMH TPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C IAPYTMMH E€CTECTBEHHBIMU HayKaMH, XMMHMs CTaja HEOTHEMJIEMOH 4YaCTBIO
MHUPOBOH KYJIBTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOTO TpPyJa M JKHU3HM KaXKJIOTO 4ieHa oOuiecTsa.
CoBpemeHHasi XUMHSI KaKk Hayka CO3UJaTebHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pelIeHHE
r700anbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, JHEPreTHUECKOW, MHILEBOMH,
9KOJIOTHYECKOI 0€30MacHOCTH U OXPaHBI 3J0POBbS.

B coorBercTBHM ¢ OOmMMMH IENSIMH W TPUHIMIIAMH CPEIHET0 oO0Imero o0pa3oBaHUs COJEpKaHUE
npenmera «Xumus» (10—11 kmaccel, 0a30BbIl ypOBEHb H3YY€HHS) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha
OOIIEKYIbTYpHYIO MOJTOTOBKY OOYyYaroIMXCs, HEOOXOAMMYIO UM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHOIO BKJIIOUEHHS B *KHM3Hb COLIMYMA, MPOJODKEHUST 00pa30BaHUs B pa3iIMYHBIX 00JacTsX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBngomyUMy NpeaMeTa «XUMUs» ABIAI0TCA 0a30Bble Kypcehl — «Opranuueckas XuMus» U «OO0mias
U HEOpraHMyYecKass XMMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpaHHUS KOTOPBIX SIBISIFOTCSA OCHOBBI 0a30BOM
HayKd: CHUCT€Ma 3HaHUM IO HEOpPraHMYecKod XHMMHHU (C BKJIIOYEHHMEM 3HaHUM H3 OO0Ied XUMUHU) U
opranuueckoil xumuu. PopMHUpOBaHUE JAHHON CHCTEMbl 3HAHUN NpU W3YYEHHUU IpeaMera obOecredyuBaeT
BO3MOXXHOCTh PAaCCMOTPEHMSI BCEr0 MHOr000pa3usi BEUIECTB HAa OCHOBE OOIIMX IMOHSTHI, 3aKOHOB U TEOPHI
XUMUH.

Crtpykrypa comepkanus KypcoB — «Opranudeckas xumus» u «OOIIas W HeopraHudecKas XHUMUS)
chopMUpoOBaHa B MpOrpamMMme M0 XMMHUHU Ha OCHOBE CHCTEMHOTO MOJX0/1a K U3yYEHHI0 Y4eOHOro Marepuasia u
00yCIIOBJIEHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OMNpPENeIEHHBIX TEOPETUYECKUX YpPOBHSX.
Tak, B Kypce OpraHM4ecKoi XMMHMH BELIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS
OpPraHMYECKHUX COEAUHEHMH, a TAaKKE€ Ha YpPOBHE CTEPEOXMMHYECKMX M D3JIEKTPOHHBIX NPEACTaBICHUH O
cTpoeHuu BeniecTB. CBeeHNs 00 U3yyaeMbIX B Kypce BEUIECTBaX Jal0TCsA B Pa3BUTUU — OT YIJIEBOJIOPOAOB JI0



CIIOKHBIX OHOJIOTMYECKH AaKTHUBHBIX COequHeHHi. B Kypce opraHuueckoil XMMUU MOJIy4arOT pa3BUTHE
c(OpMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus IEpBOHAYATIbHBIC NPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(DUKAIIMOHHBIX TNpPU3HAKAX BEIIECTB, 3aBHCHMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHHUSI, 0 XUMHUYECKOUN pEaKI1u.

[Ton HOBBIM yrjoM 3peHHsl B MpeAMeTe «XUMUs» 0a30BOr0 YPOBHSI paccMaTpHUBAaeTCS M3YUYEHHBIM Ha
YPOBHE OCHOBHOTO O0OIEro oOpa30BaHUS TEOPETUUECKUH MaTepual U (PAKTOIOTMYECKHE CBEACHUS O
BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B wacTHOCTH, B Kypce «OOmas W HEOpraHM4ecKas XUMHUSD)
oOydJaromuMcsi  TPEJOCTaBISETCS BO3MOXKHOCTH  OCO3HATh 3HAYEHHE MEPHOJUYECKOr0  3aKOHa C
OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3MIMNA, TIy0Xke MOHATh HUCTOPHUYECKOe H3MEHEHUE (YHKIIHA
ATOTO 3aKOHA — OT 0000MIAIOIIEH 10 OOBICHAIONMIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEUIIMX BEUIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAaX U NIPUMEHEHUH, a
TAaK)K€ 0 XMMHUYECKUX PEAKLHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs JOMNOJHsAeTca B Kypcax 10 u
11 kyaccoB 3yeMeHTamMu CoOJEpKaHUs, MUMEIOIIMMU KyJIbTYpOJIOTMYECKUA W NPUKIAAHON Xapakrep. OTU
3HAHHUS CIOCOOCTBYIOT TMOHMMAHHMIO B3aUMOCBSI3M XHMHU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ pPOib B
MO3HABATEIILHON M MIPAKTUYCCKOM JISATEIIPHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHHS K TIPOIECCY
TBOpUECTBA B OOJACTH TEOPUHM M MPAKTUYECKUX MPUIOKEHUN XHUMHHU, TOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJIeMax, CBA3AHHBIX C XUMHEH, KPUTHUECKH
OCMBICJIUBATh WH(MOPMAIIMI0O U TMPUMEHATh €€ IS IONOJHEHHUS 3HAHWM, PENICHHS WHTCIUICKTYalbHBIX H
HKCIIEPUMEHTANIbHBIX HCCIIEOBATEILCKUX 3a/lad. B 1emoM coaepkaHue ydyeOHOro mnpeamera «XuMus»
JAHHOTO YPOBHS M3YyU€HHUs OPUEHTHPOBAHO Ha (GOPMHUPOBAHKE y OOYUAIOIIUXCS MHUPOBO33PEHUECKONH OCHOBBI
JUTsE TOHUMaHusl puiocockux uaeH, TaKuxX Kak: MaTepruaibHOE €MHCTBO HEOPTraHMYECKOr0 U OPraHuYecKOro
MHpa, 00YCIOBJICHHOCTb CBOMCTB BEIIECTB MX COCTABOM U CTPOEHHUEM, IMO3HABAEMOCTh NMPUPOJHBIX SBICHUN
nyTéM DOKCIEPUMEHTa W pEeUIeHUs NPOTUBOPEUYMM MEXAYy HOBBIMH (AKTaMH H  TEOPETUUYECKHUMHU
MPEINOChUIKAMU, OCO3HAHHUE POJIM XMMHUHU B PEIICHUHU YKOJIOTUYECKUX MPOoOiIeM, a TakxKe MpodiieM coeperkeHUs
SHEPIreTHUECKUX PECYPCOB, CHIPbsI, CO3/IaHUsI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mnmane pemenus 3amad  BOCIHUTAHMS, DPA3BUTHS W CONHUAIU3ANMKA OOYYAIOIIMXCS TPHUHSTHIC
MpOrpamMMoOi MO XUMHH TOAXOABl K OMPEIEICHUIO COJIEPKaHUSI M MOCTPOSHUS TPEAMETa MPEeAyCMaTPUBAIOT
dbopMUpOBaHHE YHUBEPCAIBHBIX yUYeOHBIX NEHCTBHM, UMEIONMX 0a30BO€ 3HAUEHUE NJS PA3TUYHBIX BUIOB
NESTENIbHOCTH: pEIIeHUsT MNpoOiieM, MOHMCKa, aHanu3a U o0paboTKM HHQPOpMAIUH, HEOOXOIUMBIX IS
MpUOOPETEHHUsI OMbITa MPAKTUYECKON M HCCIIEIOBATEIHLCKOM JESTEIHPHOCTH, 3aHMUMAIONIEH Ba)KHOE MECTO B
MO3HAHUM XUMUH.

B npakTtuke npenogaBaHusi XUMUU KaKk Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK U HA YPOBHE
cpemHero ooOmero o0pa3oBaHMs, TPU OMPENEICHUH COJEP>KATEIbHON XapaKTepUCTHKU LeNell W3y4eHUs
mpeaMeTa HalpaBlIeHHEM TMEePBOCTENIEHHON 3HAUMMOCTH TPAJUIIMOHHO MpHU3HAETCS (GOopMUpOBaHHE OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JEATEIHHOCTH YEJI0OBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C METOANYECKON TOYKH 3PEHHUS TAKOW MOAXOJ K OIPENEICHUIO
1eseil M3ydeHus mpeIMeTa BIISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo aHHOW TOYKE 3peHUs ITaBHBIMHU LIEISAMH U3YUCHUS MpeaMeTa « XuMus» Ha 6a30BOM YPOBHE
(10 —11 u1.) IBNISAFOTCSL:

. dbopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOH JIeXKaT KITFOUYEBbIE MOHATHS, (PyHIaMEHTATbHBIC 3aKOHBI U TEOPUHU
XUMHH, OCBOEHHE s3bIKa HAyKH, YCBOGHHWE U TIOHMMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHIA
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIJIEHHE C UCTOPUEHN UX Pa3BUTHS U CTAHOBIICHHUS;

. dbopMUpOBaHHEe W pa3BUTHUE MPEJCTABICHUA O HAYYHBIX METOJaX IIO3HAHHS BEIIECTB U
XUMHUYECKHX Ppeakluid, HeOOXOMWMBIX HJisi MPUOOPETEHUs YMEHUN OPHEHTHUPOBATHCS B MHPE BEIISCTB H
XUMUYECKHX SIBIICHUH, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTHYECKON U IMOBCEIHEBHOMN KU3HH;

J pa3BUTHE YMEHHH U CIIOCOOOB IEATEIHHOCTH, CBS3aHHBIX C HAOIIOJEHUEM M OOBSICHEHUEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM TIPaBHII 0€30ITaCHOTO 00OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapakTepUCTHKA LeJIeH U 3a7a4 U3Y4EeHUS [TpeAMETa B POrpaMMe 1o
XUMHUHM YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IMPHOPUTETAMHU B CHCTEME CPEAHETO OOIIETro
oOpazoBanus. CerogHs B MPENOAaBaHUH XUMUU B OOJBIICH CTENEHU OTHAETCS MPEANOYTCHHE MPAKTUYSCKOM



KOMITOHEHTE COJIep)KaHUs 0Oy4eHHs, OPHEHTHPOBAHHOM Ha IOJATOTOBKY BBHITYCKHHKA 00IIE00pa30BaTEIbHOM
OpraHu3alliy, BIAJCIONIETO HE HAOOPOM 3HaHU, a (YHKIMOHAIBFHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMM M
YMEHUSIMH aKTUBHOTO MOJYYCHHS 3HAHUM M MPUMEHEHHS WX B PEATbHOM KU3HU Ul PELICHUs MPAaKTHUYECKUX
3aaad.

B cBsi3u ¢ 3THM mpH M3ydeHUH MpeaMeTa «XUMHS» IOMHHUPYIOIIee 3HAUYCHHE MPHOOPETAIOT TaKHe
LEeNU 1 3a]1a4H, KaK:

ajanTanug OOyJamIIuMXcs K YCJIOBUSAM JUHAMHUYHO pa3BUBAIOUIETOCS MHpa, (HOpPMUpPOBAHHE
MHTEIJICKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamM0OO0Opa30BaHMIO, COTPYAHUYECTBY, CAaMOCTOSTEIbHOMY
NPUHATUIO TPAMOTHBIX PEUICHUII B KOHKPETHBIX JKU3HEHHBIX CHUTYAIMsSX, CBSI3aHHBIX C BEIIECTBAMH U HX
pUMEHEHUEM;

¢dopmupoBaHre y OOYyYaIOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIMH), HMMEIOLINX
YHUBEpCAJIbHOE 3HAYCHHE /ISl PA3IMYHBIX BHUJIOB JESTENBHOCTH: pelIeHHs HpolieMm, MOHCKa, aHanmu3a U
00paboTku nH(pOpPMALUH, HEOOXOIUMBIX ISl IPUOOPETEHUS OIBITA ACATEILHOCTH, KOTOPask 3aHUMAaEeT BayKHOE
MECTO B MMO3HAHUU XMMHH, a TAKKE JUIA OLEHKH C TIO3ULUN HKOJIOTHUECKOM 0€30MacHOCTH XapaKTepa BIUSIHUS
BEIIECTB M XMMHYECKHX IPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE IIO3HABATEJbHBIX HMHTEPECOB, HMHTEIUIEKTyalbHBIX W  TBOPYECKUX  CHOCOOHOCTEH
00YyYalOIIMXCS: CIHOCOOHOCTH CaMOCTOSITEIBHO INMpHOOpeTaTh HOBBIC 3HAHUS 10 XMMHUU B COOTBETCTBHHU C
KU3HEHHBIMH TIOTPEOHOCTSIMHU, HCIOJIB30BATh COBPEMEHHBbIC WH(OPMAIIMOHHBIE TEXHOJOTHH IJISi MOHMCKA M
aHanm3a y4eOHOH ¥ HayYHO-TIOMYJISIPHON HH(OpMAIIMA XUMHUYIECKOTO COICPIKaHuUs;

dopMupoBaHHe W pPa3BUTHE Yy OOYYAIOUIMXCS AacCOUMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaOJI0JaTeIEHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, IPH
TUTAaHUPOBAHHUHU U TPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE y 00yJaromxcsl YOS IEHHOCTH B TYMaHUCTUYECKON HANPaBICHHOCTH XUMHH, €€ BaKHOU
pOJIM B PELICHUH TTI00ATBHBIX MPOOJIEM PallHOHATIBHOTO PUPOJIONIOIH30BAHHS, ITOTIOJIHEHUS SHEPTeTHYECKUX
pPECYPCOB M COXpAHEHUS NPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOr0 OTHOLICHHS K
NpUPOJZIE W CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa WCIOJIB30BAHUS TOJTYYECHHBIX 3HAHHWU IS
NPUHSATHS TPAMOTHBIX PEIICHUH B CUTYAIUSX, CBI3aHHBIX C XUMHYECKIMH SBJICHUSMHU.

B y4yeOHOM miaHe cpeaHero oOmiero obpa3oBaHus npeaMeT «XHUMHUsS» 0a30BOr0 ypOBHS BXOJAUT B
cocTaB npenMeTHOM obsactu «EcTecTBeHHO-HayUYHBIE TPEIMETHI».

OO6miee 4KMCIIO YacoB, OTBEIEHHBIX JUIsI W3Y4YEHHUsT XUMHH, Ha 0a30BOM YypOBHE CpEIHEro OOIIero
oOpa3zoBanusi, coctasisieT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Hezpeno), B 11 kiacce — 34 yaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHn4ecKoi XuMHUU: €€ BO3BHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B MTOJIyYEHUU HOBBIX BEIIECTB
n martepuasioB. Teopust crpoeHusi opraHudeckux coeauHeHud A. M. BbyTiepoBa, €€ OCHOBHBIE IOJIOKECHUSI.
CtpykTypHBIe (OPMYIBI OPraHUYECKUX BEIIECTB. [ 'oMosiorus, u3omMepusi. XUMUYECKasi CBS3b B OPraHUYECKUX
COEIMHEHUSX — OJJMHAPHBIE U KPaTHbIE CBS3H.

[IpencraBienue o ki1accUPUKAIMN OpraHUYECKUX BelecTB. HoMeHkaTypa OpraHu4ecKux COoeIuHEHHM
(cucreMaTnyeckas) U TpPUBHAJIbHBIE Ha3BaHUsI BAKHEHIIINX MIPEICTaBUTENICH KJIACCOB OPraHMYECKUX BEIIECTB.

DKcriepuMEeHTaIbHbIE METOJbl M3Y4EHHUS BEIIECTB M MX IPEBpAIlECHHUI: O3HAKOMIICHHE C O0Opa3uamu
OpPraHMYECKUX BEIECTB U MaTepuallaMd Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHMYECKHUX BEILECTB,
HAONIO/ICHWE U ONHCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IIaBjaeHHe, 0OyTIUBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOECHME, I'OMOJIOTMYECKUH psii. MeTaH M 3TaH — NpocTellIne NpeAcTaBUTENN
aJIKaHOB: (PU3NYECKHE W XMMHYECKHE CBOWCTBA (pEaKIMM 3aMEelIeHHs] M TOPEHHs), HaXOXJACHHUE B MPUPOJIE,
MOJIy4YEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI Psil. DTUIIEH U MPOMUIIEH — MIPOCTEHIIINE NPEACTABUTEIN
QJIKCHOB: (pU3MUYECKHE W XWMHUYECKHE CBOHCTBa (peakUWW THUAPUPOBAHMS, TATOTCHUPOBAHHS, THIpPATAINH,
OKHCJICHUS U TOJMMEPHU3alIUHN ), OTYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u MetwnOyramueH-1,3: cTpoeHue, BaKHEHIIMEe XUMHUYECKHE CBOICTBa
(peakuus nmonuMepusanum). [lomyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKHM psl. ALETHIEH — NpOCTeUIIui
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA (peakiMM THAPHUPOBAHUS,
raJJOreHUPOBaHUS, THAPATALlUH, TOPEHUS ), TOJTYyUSHHUE U TPUMEHEHHE.

Apensl. ben3zon: cocraB, ctpoeHue, puU3nyYecKue U XUMUYECKHE CBOWCTBA (peaklny TajJoreHUpOBaHUS U
HUTPOBaHUs), MOJIyYeHHE U MpuMeHeHue. Tonyon: cocmas, cmpoeHue, guauueckue u XumudecKue ceoucmed
(peaxkyuu 2anoceHUposanus U HUMPOBAHUs), NOAyYeHue u npumeHenue. TOKCUYHOCTh apeHOB. I'eHeTmyeckas
CBSI3b MEXKIY YIVIEBOJOPOJAMH, IPUHAUICKAIMMHU K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble MCTOUYHUKHU YIIIEBOIOPOJIOB. [IpuponHblii ra3 u momyTHbele HedTsHble ra3pl. HedpTs u e
npoucxoxaeHue. CrnocoObl mepepaOOTKH He(TU: MEperoHKa, KPEKUHT (TePMHUYECKHM, KaTaJIUTUYECKUi),
nupoau3. [IpoaykTel nepepadoTku He(TH, UX MPUMEHEHHE B MMPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbI yronb u
MPOAYKTHI €r0 nepepadboTKu.

DKclepUMEHTabHbIE METO/bl M3YYEHHUS BEIIECTB M MX IPEBpallleHHI: O3HAKOMJIEHHE C OoOpaslamu
IacTMace, KayuyykoB U pe3uHbl, koyuiekiuu «HedTe» u «Yroabsy», MoaenpoBaHiue MOJIEKY YIJI€BOJAOPOIOB U
raJloreHONPON3BOAHBIX, TPOBEICHNE MPAKTUYECKON pabOTHI: MOIYYEHHUE ITHIIEHA U U3yYEHHE €0 CBOMCTB.

PacuérHble 3agaum.

Bbruncnenus mo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA HCXOJHOTO BEIECTBA
WIM TPOAYKTa peaklMH MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WU
MIPOJYKTOB PEAKIUN).

Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenenpHbIE OAHOATOMHBIC CHUPTHL. METaHON M 3TAHON: CTPOCHHE, (PU3MUECKHE W XUMHUYECKHE
CBOMCTBa (peakiuy C aKTUBHBIMU METaJUlaMHU, TaJOr€HOBOJOpOJIaMH, TOpeHue), mpumeHeHue. BomopoaHbie
CBA3U MEXAY MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METAaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHBIE€ CIIUPTHI. DTUIICHTIUKONIb U TIHULIEPHH: CTPOCHUE, (PU3NYecKre U XMMUYECKHE CBOWCTBA
(B3auMoielicTBHE CO LIEIIOYHBIMU METAJUIAMHU, KAUECTBEHHAsI pE€aKLs HA MHOTOAaTOMHbIE CIIUPTHI). JlelicTBre Ha
opraHu3sMm uesnoBeka. [[puMeHeHne rmneprHa v STUIEHTITUKOJIS.




®DeHoJT: CTpOEHNE MOJICKYJIbI, (PU3UYECKHUE U XUMHUUYECKHE CBOMCTBA. TokcnuHOCTh (peHomna. [Ipumenenune
¢benona.

Anbreruasl 1 kemornvl. QOpMabAETHl, aleTadbACTHI: CTPOSHHE, (PU3NUECKUE U XUMHUECKUE CBOWCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBIJICHHUS, KAUYECTBEHHBIE PEAKIINH ), TIOJTyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpe/eibHble KapOOHOBBIE KHUCIOTH. MypaBbHHAas W YKCYCHas KHCIIOTBI: CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOWCTBa (CBOMCTBa, oOmIMe s Kjacca KHCIOT, Peaklus STepupHUKaINH),
nojydyeHne u npumenenue. CTeapuHOBas M OJEMHOBAsE KUCIOTHI KaK IPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCIOT. Mblj1a KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBUE.

Crnoxuble 3Quppl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [Haponu3 ciaoXKHBIX 3PupoB. JKupsI.
I'mpponus xupos. [Ipumenenune xupoB. buosornueckas posib )KUPOB.

VYTraeBoasl: cOCTaB, KiIacCU(pUKAIHs yriIeBOI0B (MOHO-, IU- U MOJIMcaxapuibl). I 1roko3a — mpocTedmmii
MOHOCaXapuj: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (PU3MYECKHEe U XMMHUYECKHE CBOMCTBa (B3aMMOJEUCTBUE C
ruapokcuaoM menu(Il), okucnenne amMMuayHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoOBlIeHHE, OpOXEHHUE
TJIIOKO3bI), HaXO0XJIEHUE B MPUpPOJE, MPUMEHEHHe, Ouonorudeckas poib. Porocunrte3. OpykTo3a Kak U3oMep
TJTFOKO3BI.

Kpaxman u nemirono3a kak npupoabie moaumepbl. CTpoeHHe Kpaxmana U 1eluoio3bl. dusndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIn3, KaUeCTBEHHAs PeaKIus C HOAO0M).

DKcrepuMEHTAbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpAIllCHH: MPOBEACHUE, HAOIIOIACHUE U
OIMCaHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKLIUU OJHOATOMHBIX CIIUPTOB
(oxucnenue 3tanona okcugom menu(Il)), MEHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE TIIUIEPUHA C THAPOKCUAOM
menu(Il)), ampmerusoB (OKHCICHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) m ruapokcumom memu(ll),
B3aMIMOJICHCTBUE KpaxMmalla C HOJOM), MPOBEJACHHE MPAKTHYECKOH pPa0OTHI: CBOWCTBA PACTBOpPA YKCYCHOH
KHCJIOTHI.

PacuérHrble 3amaumn.

Bbruucnenus mo ypaBHEHHIO XMMHUYECKON peakluu (Macchl, 00b&Ma, KOJMYECTBA UCXOJHOIO BEIEeCTBa
WIA TIPOAYKTa PEaKIMH 10 HM3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJHOTO W3 MCXOIHBIX BEUIECTB HITH
MIPOJYKTOB PEAKIUN).

A3zoTcoaeprkalie opraHu4ecKue CoeInHEHHs.

AMHUHOKHCIIOTBHI Kak aM(OTepHble OpraHuYecKkue coequHeHus. Pu3nuecKkue U XUMHUYECKHE CBOWCTBA
aMHHOKHCIIOT (Ha IpuMepe TIuIrHa). bronornyeckoe 3HaueHHEe aMHHOKUCIIOT. [lenTupl.

benku kak TpUpPOIHBIE BBICOKOMOJEKYJSPHBIE coenuHeHHs. [lepBuuHasi, BTOpHYHAas W TpeTHYHAs
CTpYKTypa 0eKoB. XMMHUYECKHNE CBOMCTBA OCIKOB: THAPOIN3, ACHATYpaIisl, KAaUeCTBEHHbBIC PEAKIIUU Ha OCNIKH.

OKclepUMEHTaIbHbIE METObl M3YYeHHsl BEIIEeCTB W HUX INpEeBpalleHHuii: HaOII0JeHHEe U ONHMCaHUe
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATypalusl OEIKOB IPU HArpeBaHUU, LIBETHBIE PEAKI[H OEIIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUS

OCHOBHBIC TIOHSITHSI XMMHHU BBICOKOMOJICKYJSIPHBIX COCIWHEHHI: MOHOMEp, TOJHMEp, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEPU3ALMHU, CPEOHsIst MoJeKynaspHas wmacca. (OCHOBHbIE METOABI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN — MOTMMEPHU3AIHsI U TTOJTMKOHICHCAIIHS.

DKcrepruMEeHTATbHBIE METOJbl M3YYEHHUS! BEIIECTB M WX IPEBpAICHUI: O3HAKOMIIEHHE C O0paszlnamu
MPHUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TTACTMACC, KAyIyKOB.

MexIpeaMeTHbIE CBS3H.

Peanuzanus MexXnpenIMeTHbIX CBA3EH MPH U3YyYEHUU OpraHndeckoil xumun B 10 Ki1acce ocymiecTBiIseTcs
Yyepe3 MCIOJIb30BaHNe KaK OONIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK U MOHITHH, SBISIONIMXCS CUCTEMHBIMU
IUTSL OTACTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOue ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SIBJICHHWE, HAYYHbIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHHTE3, KJIacCu(pUKAIM, IEPUOINIHOCTD, HAOII0IeHIE, U3MEPEHUE, SKCIIEPUMEHT, MOACTHUPOBAHHUE.

®u3nka: Marepusi, SHEprus, Macca, aToM, JJIEKTPOH, MOJEKYJa, SJHEPTeTUYECKU yYpOBEHb, BELIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3NUECKUE BETUYUHBI U €UHUIIBI UX U3MEPEHUSI.

Buonorus: kierka, opranusM, Omocgepa, oOMeH BellecTB B OpraHu3Me, (HOTOCHHTE3, OMOIOTHYECKH
aKTHBHBIE BelecTBa (O€IKH, YIIIeBOAbI, KHUPHI, (PEPMEHTBHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.



TexHooTH: IMUIICBBIC MPOAYKTBI, OCHOBBI pPallMOHAJIBHOTO IIWMTaHWUA, MOIOIUE CPEACTBA,
JICKApCTBCHHBIC 1 KOCMCTHYCCKUC MPCapaThbl, MAaTCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMH4eCcKui neMeHT. AToM. Sapo aroma, H30TOMbl. DIIEKTPOHHAS 000JI0YKa. DHEPTEeTHIECKUE YPOBHH,
NOJypOBHHU. ATOMHBIE OpOUTANH, S-, P-, d- 3eMeHTh. OCOOCHHOCTH pacipeeIeHuUs JIEKTPOHOB IO OPOUTAIISIM
B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPHUTYpaIHs aTOMOB.

Ilepuonnueckuii 3axkoH u Ilepuoanueckas cucrema xumudeckux snemeHToB [[. . MenneneeBa. CBs3b
nepuoanueckoro 3akoHa u llepuogmyeckoit cucrteMbl xumudeckux osnemeHToB JI. M. MenneneeBa c
COBPEMEHHOM TEOpHell CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHYECKUX 3JEMEHTOB M
00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEUIECTB 10 TPYIIAM M MEepHOAaM. 3HaYCHNE EPUOTNIECKOTO 3aKOHA B
Pa3BUTUU HAYKHU.

CtpoeHue BemecTBa. XUMHYECKas CBSI3b. Buabl XMUMHYECKOH CBsi3M (KOBaJeHTHAs HEMOJspHAas U
MOJISIpHAs, MOHHAS, METaJuIn4YecKas ). MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON XUMUYECKOH CBsi3U (OOMEHHBIN 1
JIOHOPHO-aKLEenTopHbIi). BogopoaHas cBs3p. BaneHTHOCTH. DnekTpooTpuuarenbHOCTh. CTENeHb OKHUCICHMSL.
WoHbI: KaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BellecTBa. THUIbI
KPUCTAJJINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELLIECTB OT TUIIA KPUCTAUINYECKON PEIIETKHU.

[TonsiTue o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMIHBIE pacTBOphl. MaccoBasi J10Ji BElIECTBa B
pacTtBope.

Knaccugukanuss  HeopraHumdeckux  coefuHeHuidl. HomeHknaTypa  HEOpraHMYeCKMX  BELIECTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAICKAIIMNX K Pa3IMYHBIM KJlaccaM.

Xumunueckas peakuus. Krnaccuduxamuss XMMUYECKMX peaklMid B HEOPraHWYeCKOW U OpraHudecKou
XUMHMH. 3aKOH COXpPaHEHMsI MAacChl BEILECTB, 3aKOH COXPAHEHHUS M NPEBPALICHUS DHEPrUU IPU XUMHUYECKUX
peakuusx.

CkopocTh peakuuu, €€ 3aBHUCHUMOCTh OT pa3iM4HbIX (akTopoB. OOpaTuMble peakuuu. XUMHUYECKOE
paBHOBecue. DAKTOPHI, BIUSIONINE HA COCTOSTHUE XUMHUYEeCKOro paBHoBecus. [Tpunuun Jle [larenbe.

OnekTponauThueckas auccoruanus. CuinbHble M cinadble 37eKTpoiauThl. Cperga BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasi, IEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIeCTB M MX TNPEeBpalleHUi: JeMOHCTpanusi TaOJuLl
«Ilepunognyeckas cucreMa xuMudeckux anemeHToB . 1. MenneneeBay, n3yueHne Mojeiell KpUCTAUIMYECKUX
pemeToK, HaOMI0JIeHHE U ONMMCAHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OIBITOB (pa3joXKeHHEe MEepOKCHaa
BOZOPOJa B IPUCYTCTBUU KAaTaanu3aTopa, ONPEAEIEHUE CPEIbl pACTBOPOB BEUIECTB C IOMOIIbI0 YHUBEPCAIBHOIO
MHMKATOpa, peaklii MOHHOTO 0OMeHa), MPOBEIeHUE MPaKTUYECKO paboThl «BnusHue pa3ianyHbIX (aKTOpPOB
Ha CKOPOCTh XUMUYECKOU PEAKIUI.

Pacuérnbie 3a1aun.

Pacu€rsl Mo ypaBHEHMSAM XUMHYECKHMX PEAKLMH, B TOM YHUCIIE TEPMOXHMHUYECKUE PACUEThI, pacuETHI C
MCIOJIb30BaHNUEM TIOHATHS «MAacCOBasi A0 BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepuoandeckoil cucreMe XUMHUYeCKMX 3ieMeHTOB J[. H.
MeHieneeBa 1 OCOOCHHOCTH CTpOeHHs aTOMOB. PU3HMYECKHE CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETAJUIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa 1 yriaeposa).

XWMHUYECKHUE CBOWMCTBA BAXKHEWIINX HEMETa/UIOB (TajJOTeHOB, cephl, a3zora, (ocdopa, yraepoma wu
KPEMHHUS) U UX COEAUHEHUHN (OKCHI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

IIpuMeHeHre Ba)KHEHUIIINX HEMETAJUIOB U UX COCIUHEHUMN.



Meramnel. [lonoxenune wmertamioB B Ilepuoguueckoil cucreme Xxumudeckux siaemeHtoB . U.
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O0mre pu3ndeckue cBOWCTBa
MeTasuioB. CIUTaBbl METAJIJIOB. DIEKTPOXUMUUYECKHUH PsJl HAIIPSKEHUN METaIOB.

XUMHUYECKUE CBOWCTBA BAXHEHITUX META/UIOB (HATPUM, KaldWi, KadblUWA, MarHUW, alFOMUHUH, ITUHK,
XPOM, KeJIe30, MEJIb) U UX COSTUHEHUM.

O6mme cocoObI moTyyeHust MeTaJuIoB. [IpuMeHenne MeTaIoB B ObITY M TEXHUKE.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHUS BEIIECTB M UX MPEBPAILLICHUM: H3ydeHUE KOJUIEKINU «MeTasuibl
W CIUTaBbI», OOpa3loB HEMETAUIOB, PEIICHHE OKCIICPUMEHTAIBHBIX 3a/1ad, HAOJI0JICHWE W OIKMCAaHHE
JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCH/IA AIFOMUHHUS C PacTBOPaMHU KHUCIOT
Y 1IeJI0YEH, KAYeCTBEHHBIE PEAKIIUU HA KATUOHBI METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BelecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe I 00BEMY
OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMU BEUIECTB, pacd€éThl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB
peakifu, €ClIi OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp XxuMuM B 0OCCIICYEHHMM 3KOJIOTHYECKOM, YHEPreTHYECKOW W THIINEBOM O€301aCHOCTH, Pa3BUTUHU
MeauuuHbL. [[oHsATHE 0 HayYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

[TpencraBienust 06 OOIMMX HAYYHBIX TPUHIIAIIAX IPOMBIIIICHHOTO IMOJTYICHHS BAKHEHIIINX BEIICCTB.

YenoBek B MHUpE BEIIECTB M MATEPHAJIOB: BAXKHEHIIHME CTPOUTEIbHBIE MaTepUajibl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKd, CTEKJIO, KepamMuKa, MaTepuajbl JJid SJCKTPOHUKU, HAaHOMATepHasbl, OPraHUYECKHE H
MUHEpaJbHbIE YI00peHUsI.

Xumusi U 3I0pOBbE YEIOBEKA: IMpaBUJia HCIOJIB30BAHUS JICKAPCTBEHHBIX IpErapaToB, IpaBuia
0€30IMacCHOTO MCIIOIH30BAHMS PENAPATOB OBITOBON XMMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3U.

Peanuzarus MexXnpeaIMETHBIX CBsA3eM MpHU H3ydyeHUW oOIel W HeopraHumdeckod xumuu B 11 kiacce
OCYIIECTBJISIETCS. 4Yepe3 HKCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHUW, TaK W TOHSTHH,
SIBJISTFOLITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHATHS: HAy4YHBIA (DaKkT, TUmoTe3a, 3aKOH, TEOpHWs, aHAIMU3, CHHTE3,
KiaccuuKalus, IepuoAUYHOCTb, HAOII0IEHHIE, IKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHNUE, SIBICHHUE.

®dusnka: MaTepusi, DHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOM, PATUOAKTUBHOCTb,
MOJIEKYJIa, PHEPTreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI M €IMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kieTka, opraHusm, SKocucTema, Ouocdepa, MaKpo- U MHUKPOIIIEMEHThI, BUTAMUHBI, OOMEH
BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TTOPOJIBI, TOJIE3HBIE UCKOMIAEMBIE, TOTIITUBO, PECYPCHI.

TexHoMOTHSI: XUMHYECKasi TTPOMBITINICHHOCTh, METAJUTYPTHsl, PONU3BOJICTBO CTPOUTEIHHBIX MaTEPUAJIOB,
CENIbCKOXO03SCTBEHHOE MPOU3BOJICTBO, THINEBAas MPOMBINIICHHOCTh, (papMalrieBTHUecKass MPOMBIILIEHHOCTb,
MPOU3BOJCTBO KOCMETHYECKHX IMpEenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB, 3JIEKTPOHHAS
MPOMBIIIIIICHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOITPAMMBI 110 XMMHMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUWA

JIMHHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3ybTaTaM OCBOCHHUS O0YYArOIIMMUCS MPOTPaMM CPEITHEro
o0miero oO0pa3oBaHus (JTMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM). HayuHO-MeTOANYeCcKOl OCHOBOW ISt
pa3paboTKu IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOEHHUS IPOrpaMM CpelHero oomero o0pa3oBaHUs SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXOI.

B COOTBETCTBHHM C CHCTEMHO-AEATEIBLHOCTHBIM TIOJXOJOM B CTPYKTYpe IHUYHOCTHBIX PE3YyIbTaTOB
OCBOEGHUS TIpeMeTa « XUMUs» Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus BBICICHBI CIEAYIONUE COCTABIISIFOIINE:

OCO3HaHHE O0YYAIOIIUMUCA POCCUMCKOW TPa’kJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITENIbHOCTH U CaMOOMPEIEIICHHUIO;

HAJIMYUE MOTUBALIUU K 00yUEHUIO;

I[EJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHWH JUYHOCTH HAa OCHOBE KITIOYCBBIX IICHHOCTEH H
UCTOPUYECKHUX TPAIUIUil 0a30BOI HAYKU XHUMHH;

TOTOBHOCTb M CHOCOOHOCTH OOY4YarolIUXCs PYKOBOACTBOBATHCS B CBOCH JESATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, TIPUCYIIUMHU IEIIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHHSI,

HAJIMYUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYPBl B CIOCOOHOCTH CTABHUTH IICJI M CTPOUTH JKU3HCHHBIC
TUTaHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOGHUS TMpeAMeTa «XUMHUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIIUTATEILHOW JIEATEIPHOCTH B COOTBETCTBUU C TYMaHUCTHYCCKHMH, COIMOKYJIBTYPHBIMH, JTYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSAMH M WJI€aJaMH POCCHHCKOTO TPa)KJTaHCKOTO OOIIECTBA, NMPHUHATHIMH B OOIIECTBE
HOpPMaMd M TpaBUIAMH T[OBEACHUS, CIIOCOOCTBYIOIIMMH TIpOIlECCaM CaMOIIO3HAHUS, CaMOpPa3BUTHS U
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUYAIOIUXCSL.

JIMdHOCTHBIE pe3yabTaThl OCBOCHHS TIpeaMeTa «XHMHS» OTpa¥aroT C(HOPMHPOBAHHOCTH OIBITA
MMO3HABATEIFHON W TMPAKTUYCCKOW JEATETLHOCTH OOYYAIOMIMXCS [0 peal3alid TPUHATBIX B 0OIIeCTBe
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUS

OCO3HAHUS OOYYAIONIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBaXXCHHUS K 3aKOHY H
MIPABOIIOPSIKY;

MIPEJICTABJICHHS O COITUAIBHBIX HOPMAaX M MPaBUIIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHRE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MAEATEIbHOCTH TPU CO3/JaHUU Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI JAPYTUX MPH aHAJIA3e
Pa3IMYHBIX BHJIOB YICOHOM JIEATEIIHBHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIEANI0 OTEYECTBEHHON XUMUU;

YBOXCHHSI K TIPOIECCY TBOPYECTBA B 00JACTH TEOPHH W MPAKTHYCCKOTO MPUMEHEHHSI XUMHUHU, OCO3HAHUS
TOTO, YTO JOCTHXKCHHS HAyKH €CTh Pe3yJbTaT JIUTEIBHBIX HAOIIOJACHHHA, KPOMOTIUBBIX JKCIIEPHUMEHTAIBHBIX
MTOMCKOB, MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATENILHBIX MOTHBOB B TIONYYE€HUH U TIOCTIEAYIONIEM aHalu3e HH(pOpMaluu O IEpeIOBBIX
JIOCTUKEHHUSIX COBPEMEHHOW OT€YECTBEHHOM XUMHUH;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlWH, CBSI3aHHBIC C XMUMUYECKUMU SIBICHUSMHU, U MPUHUMATh OCO3HAHHBIE
pelIeHNs, OPUEHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHWBAaTh CBOE MOBEACHHE U TMOCTYNKH CBOMX TOBApUIIEH C MO3UIMIA HPABCTBEHHBIX WU
MIPABOBBIX HOPM U OCO3HAHUE TIOCTIEICTBHUIA ATUX MOCTYITKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHUMaHUs IEHHOCTEH 370pOBOTO W 0e30MacHOro obpa3a >XW3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DPHU3HUECKOMY U ICUXHUECKOMY 3/I0POBBIO;



cOOJTI0ICHMSI TIPAaBHIT 0€301TaCHOTO 0OpaIeHNs ¢ BEIIECTBAMH B OBITY, ITOBCETHEBHOM JKU3HU U B TPYIOBOM
e TEIbHOCTH;

MOHWMAHUS [IEHHOCTH MPAaBWJI HHIUBUAYATHHOTO U KOJUIEKTUBHOTO O€30MMaCHOTO TIOBE/ICHUS B CUTYaIIUSAX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJEICTBUH W HENPHUSATHS BPEAHBIX MPUBBIUEK (YHOTpPEOJNECHUS aJKOroJis, HApKOTHKOB,
KYpEeHHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIbCKON JEATEeIbHOCTH, OOLIECTBEHHO
TMI0JIE3HOM, TBOPUECKON U IPYTUX BUJIAX JIESTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE y4YacTHE B PEUICHUU MPAKTHYECKUX 3a]ad COIMAIbHOM HampaBiICHHOCTU (B
paMKax CBOEro Kjacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3y4eHHI0 podeccuil pa3InyHoro poja, B TOM YKCjie Ha OCHOBE IPUMEHEHHUS
MpeIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYILHON TPACKTOPUU 0Opa3oBaHus, Oyayiiel mpodpeccuu u
peanM3alii COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIHOCOOHOCTEH K XHMHH,
HMHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUA:

HKOJIOTUYECKU IIEJIECO00Pa3HOT0 OTHOIICHHS K MPHUPOJIe, KaK HMCTOYHHKY CYIIECTBOBAaHUS >KM3HUA Ha
3emure;

MOHMMAHHUA TJIO0ANBFHOTO XapaKTepa SKOJOTUYECKUX MPOoOJieM, BIMSHHS SKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHUE MPHUPOJTHON U COMATIBHON CPEJIbI;

OCO3HAHUs HEOOXOJAUMOCTH MCIOJIb30BAHUS JOCTUKEHUN XUMHH ISl PEIICHUST BOIIPOCOB PAIMOHAIBHOTO
MPUPOAONOIB30BAHUS;

AKTUBHOTO HENpUATUS ACHCTBUN, NPUHOCIIIMX BpEI OKpYXKaroled MNpUpPOJHON cpene, YMEHHs
MPOTHO3UPOBATh  HEOJATOMPUSATHBIE  DKOJOTHYECKHUE  TIOCJIEICTBHUS  MPEANPUHUMAEMBIX  JICHCTBUU WU
MpeA0TBpaIaTh UX;

HaJU4Msl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYphl, OIbITA JEATEIbHOCTU
9KOJIOTUYECKON HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOU U
COIMAIBHON MPAKTUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO MPOTHUBOCTOSTH HICOJIOTHU XeMo(poOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M
OOIIIECTBEHHOH MPaKTUKH;

MOHMMAaHUS CleUu(UKH XUMUU KaK HayKHd, OCO3HaHHMS €€ poilu B (HOPMHPOBAHUH PALUOHATHLHOTO
Hay4YHOT'O MBIIIJIEHHUS, CO3/IaHUH T[EJIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €AMHCTBE MPUPOJIBI U
YeJIOBeKa, B TIO3HAHWHM TPUPOJTHBIX 3aKOHOMEPHOCTEH W PpEIMIeHHH TPOoOJIeM COXPAaHEHHS TMPHUPOIHOTO
paBHOBECHS;

yOexXAEHHOCTH B 0C000H 3HAUMMOCTH XUMHUH ISl COBPEMEHHOW ITMBWIIM3AIMH: B €€ TYMaHUCTHUYECKOMN
HaIpPaBJIEHHOCTH W BAXXHOW POJHM B CO3/IaHUM HOBOHM 0a3bl MaTE€pPHAIBHOW KYJIbTYPHI, PEIICHUU TI0OATBHBIX
mpoOJieM yCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, DHEPTreTUUYECKOM, MHUIICBOM M JKOJOTHUECKOU
0€30MacHOCTH, B PA3BUTUU METUIMHBI, 00ECIICYCHNN YCIOBUI YCIENIHOTO TPyJa M SKOJOTHYECKH KOMGPOPTHOM
KU3HU KaXJI0T0 4WieHa 00IIecTBa;

€CTECTBCHHO-HAYYHONW TPAaMOTHOCTH: IOHMMAHUS CYIIHOCTH METOJOB TIO3HAHHUS, WCIOJBb3yEeMBbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHMS JJIs aHaIW3a U OOBACHEHUS SBICHUUN
OKPY>KAOIIEero MUpa U MPOUCXOSMIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAHHBIC 3aKTIOUEHUS HA OCHOBE
HAyYHBIX ()AaKTOB ¥ MMEIOIIUXCS TaHHBIX C IIETBIO MOYUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS Ui PElIeHUs MpoOJieM B pealbHBIX
KU3HEHHBIX CUTYaIHIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTH H CHOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHUI0 U CaMOOOPA30BAHHIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH O XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IudHBIX chepax npodhecCHoHATbHONU AeATETLHOCTH.



METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeaMmeTa «XHWMHEs) Ha YPOBHE CpPEIHEr0 OOIIEero
00pa3oBaHMs BKIIOYAIOT:

3HaYuMbIe JUIsl (POPMUPOBAHUSI MHUPOBO33PEHUS 00YUAIOIIUXCS MEXKIUCUUIUTMHAPHBIE (MEXKIPEIMETHbIE)
oOlIeHay4YHbIE TTOHATHS, OTPAXkKAIOIINE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CeUU(PUKY METO/I0B MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHHE, MPOIECC, CUCTEMA, HAYJHBII
(dakT, NPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeIOBaHUE, HAOIIOJIEHUE, HW3MEpEHHE,
IKCIIEPUMEHT U JIPYyTHe);

yHHUBEpcaJbHble  yueOHble  JeiicTBUS  (TMO3HaBaTeJIbHbIE, KOMMYHHKATHBHBIC,  DPETYJISTUBHBIC),
obecnieunBaromue GopMupoBanue (PyHKIIMOHAILHON IPAMOTHOCTH U COLMATBHON KOMIIETCHIIUN 00yUYaIOIUX s,

CIIOCOOHOCTh  OOYYAIOIIMXCS HUCIHOJB30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKUE
3HAHUA U YHUBEPCAJIbHbIE YueOHbIe TEHCTBUS B IO3HABATENILHOM U COLIMAILHOM MTPaKTUKE.

MetanpeameTHble pe3yNbTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIbHBIMU Y4Y€OHBIMH I103HABATEIbHBIMHU,
KOMMYHHKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMHU.

Ogi1ajieHHe YHHBEPCAJIBLHBIMU YU€OHBIMH MO03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTIPEACIATh IICNIM JICATEIPHOCTH, 3aJlaBas TMapaMeTpPhl W KPUTEPUH HX JOCTH)KCHUS, COOTHOCHTH
PE3YIIBTATHI JEATSIILHOCTH C TTOCTABIICHHBIMHE LIETISIMHU;

UCIIONIb30BaTh TMPU OCBOCHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBILIUICHUS — BBIACIATh XapaKTepHBIC
NpU3HAKA TOHATHM M YCTaHABIMBAaTh UX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSTHUS JUIS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHU,

BEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIIACCU(UKAIIMY BEIIECTB K XUMHUYCCKHUX PEAKIIHIA,

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXkAeHHus (MHAYKTUBHbIE, JEAYKTUBHBIE, IO aHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYITUPOBATEH BBIBOJIBI U 3aKITFOUCHUS;

NPUMEHSTh B IPOIECCEe TO3HAHMS, HWCIOJb3yeMble B XUMHUHU CHMBOJHYECKHE (3HAKOBBIC) MOJCIH,
peoOpa3oBbIBATh MOJEIBHBIE TPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJ) 3JIEMEHTa, XUMHUYecKas GopmyIa,
ypaBHEHHE XUMUYECKON PEaKIIMU — MPHU PEIICHUU yU4eOHBIX MO3HABATENIBHBIX M MPAKTUUECKUX 3a]a4, IPUMEHSITh
Ha3BaHHBIC MOJCIBHBIC TPEICTABICHUS JUIS BBISBICHHS XapaKTePHBIX IPU3HAKOB HM3YyYaeMbIX BEIIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh TENM M 3a/Ja4dl HWCCIIEIOBaHUS, HCIOJIB30BaTh TIOCTaBICHHBIE M CaMOCTOSITENHHO
c(hopMyITUPOBAHHBIE BOTIPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JIIST (DOPMHPOBAHUS THITIOTE3bI 110
MIPOBEPKE MPABMIILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIH,

BJIQJICTh HAaBBIKAMU CaMOCTOSITENBHOTO IJIAHWPOBAHHUS W TPOBEICHHS YYCHHUECKHX HKCIIEPHMEHTOB,
COBEpIIICHCTBOBATh YMEHHsI HAOIOATh 32 XOJOM MpPOIlecca, CaMOCTOSATENHHO MPOTHO3UPOBATh €ro Pe3yibTarT,
(dbopMyIIpoBaTh 00OOIICHHSI M BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJBTATOB MCCIICIOBAHUS, COCTABIIATh
000CHOBaHHBIN OTUYET O MPOIeTIaHHOMN padoTe;

npHOOpeTaTh OMBIT YYCHHUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHOW JAESITeNbHOCTH, MPOSBISATH
CIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TIO3HAHHMS.

3) pabora ¢ undgopmanmei:

OpUEHTUPOBAThCS B  PasNUYHBIX HCTOYHMKAX wHQOpManuu (HAy4IHO-TIOMYJISpHAs  JIUTEepaTypa
XUMHYECKOTO COJEpXKaHUs, CIpPaBOUYHBIE TMOCOOMS, pecypchl HHTepHeTra), aHaIM3UpPOBaTh HH(POPMAIIIIO
Pa3IMYHbIX BUJOB U (POPM MpeACcTaBICHUS, KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampockl M MPUMEHSTHh pA3JIMYHbIE METOAbI MpPH IOHCKe U 0TOOpe HH(popMaIuH,
HE0OXOIUMOM sl BHITTOJTHEHUST YIEOHBIX 3a/1a4 OMPeIeIEHHOTO TUIIA,

npHOOpeTaTh OIBIT HKCHOJB30BaHUS WH(HOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH W Pa3IHYHBIX
MTOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (OpMY TMpeAcTaBieHUs HHPopManuu (CXeMbl, TpaduKw,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAUYECTBE CPE/ICTBA PU paboTe ¢ XUMHUECKONW MH(OpMAIHel: TPUMEHSATh
MEXIpeAMETHBIC ((PU3UYECKHE U MaTEMaTUUECKIE) 3HAKK U CUMBOJIBI, JOPMYJIbI, aO0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.

OBgi1ajieHHe YHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOH TeMbl B XOJ€ JUAJIOTa W/WIW JUCKYCCUH, BBICKA3bIBAThH
uzaeu, opMyJIMpOBaTh CBOM MPEITIOKESHUSI OTHOCUTEIILHO BBITIOJIHEHUS MPEIIOKESHHOW 33/1auu;

BBICTYIIATh C MPE3CHTAIUCH PE3yJIbTATOB MMO3HABATEIBHON JESTEIBHOCTH, MONYYSCHHBIX CAMOCTOSITEIBHO
HJIM COBMCECCTHO CO CBCPCTHHUKAMHU IIPU BBIIIOJIHCHHUHN XHUMHUYCCKOI'O 3KCIICPUMCHTA, HpaKTI/I‘IeCKOf/’I pa6OTBI 10
WCCJICIOBAaHUIO CBOMCTB M3YY4aeMbIX BEIICCTB, pealin3aluy y4eOHOTO MpoeKTa u (OPMYIUPOBATH BBIBOIBI IO
pe3yabTataM TPOBENEHHBIX HCCIICOBAHUN ITyTEM COTIACOBAHMS TMO3UIMKA B XOJE€ OOCYXKICHHs W OOMeHa
MHCHHSIMU.

OBgilajieHHe YHUBEPCAJIBLHBIMHU PEry/asiTUBHBIMU 1€l CTBUAMM:

CaMOCTOSITENIFHO IJIAHUPOBATh M OCYIIECTBIIATH CBOIO TIO3HABATEIBHYIO IS TEIBHOCTD, OTMPEACISIs €€ 1eNn
W 3aJ1a4d, KOHTPOJMPOBATh H 110 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATD MPEAIaracMplii aIFTOPUTM JICHCTBUN MTPH
BBINOJIHEHUH YYE€OHBIX M HMCCIICIOBATEIIbCKUX 3aja4, BHIOMpaTh HanOosee d3((HEKTUBHBIA CrIOCO0 UX pEIICHUs C
y‘-IéTOM MMOJIYYCHHU S HOBBIX 3HAaHUH O BCIICCTBAX U XUMUUYCCKHUX PCAKIUAX,

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIBHOCTHA HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXaroT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUNA O XUMHUECKOW COCTaBIISIONIEH eCTeCTBEHHO-HAYYHOM KapTHHBI MHpa,
pOJAM XMMHUU B TO3HAHUM SBICHUNA NPUPOAbI, B (OPMUPOBAHUM MBILIUIEHUS W KYyJIbTYpbl JHYHOCTH, €&
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTH, HEOOXOJUMOW JUIsl pelIeHHs MPaKTUYeCKUX 3a7ad M 3KOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

BJIaJICHHE CUCTEMOM XMMHUYECKHX 3HAHUH, KOTOpask BKIKOYAET: OCHOBOIOJIAraroIye MOHATHS (XUMUYECKU
3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI0YKA aToMa, MOJIEKYJa, BaJ€HTHOCTh, 3JEKTPOOTPULIATEIbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHas Qopmyina (pa3BépHyTas M COKpalll€HHas), MOJb, MOJISIpHas Macca, MOJSPHBIA OOBEM,
YIIEPOAHBIN CKeNeT, PyHKIMOHaIbHAas rpyNa, pajuKai, U30MepHsi, U30Mepbl, TOMOJIOTHUYECKUM Psii, TOMOJIOTH,
YIJIE€BOJOPOABI, KHUCIOPOJ M a30TCOJEpPIKAIME COEAWHEHMs, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMSI); TEOPUM U 3aKOHBI (T€OpUs CTPOEHUS OpraHMYeCKuxX BemecTB A. M.
BytnepoBa, 3aKkoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKallle B OCHOBE IOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XMMHMUYECKUX
SBJICHUM, (PaKTOJIOTMYECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, IOJyYeHHH U O€30MacHOM HCIOJIb30BAHUHU
BOXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH J1eATETbHOCTH YelIOBEKa,

c(OpMUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEpHbIE IPU3HAKU OHATUN, YCTaHABIMBATh UX B3aUMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOLINE MOHSTHUSI MPU OMUCAHUU COCTaBa, CTPOCHMSI U MPEBPALICHUI OpraHMYEcKUX
COCJIMHEHMH;

c(OpPMHPOBAHHOCTh YMEHUI HMCIOIB30BaTh XMMUYECKYI0 CUMBOJIMKY JJISI COCTABJICHHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalIEHHOH) (QOpMyT OpraHMYECKMX BELIECTB W YPAaBHEHUH XHMHUYECKUX
peaKlMii, U3roTaBIMBaTh MOJEJIN MOJIEKYJ] OpPraHMYECKHX BELIECTB A WIUIIOCTPALUU HMX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OpPMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh NMPHUHAICKHOCTh U3YUYECHHBIX OPraHUYECKHUX BEUIECTB IO MX
COCTaBy M CTPOEHHIO K OIpEIeJIEHHOMY KJIACCy/Tpylne COEQUHEHUH (YIIeBOAOPOAbI, KHCIOPOJ H
a30TCoJIeprKalllMe COEAMHEHUS], BBICOKOMOJIEKYIISIPHbIE COEIMHEHMS), 1aBaTh UM Ha3BaHMs 110 CHCTEMAaTUYECKON
HomeHknarype (IUPAC), a Takke NpUBOOUTH TPUBUAIBHBIE HAa3BaHUSA OTIENIbHBIX OPraHMYECKUX BELIECTB
(3THIIEH, TIPONMJIEH, AlleTUIICH, STHJICHTIMKOIb, TIUIEPHH, (eHo, GpopManbIeruy, aneTaibIeru, MypaBbHHas



KHUCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHCIIOTA, CTEAPHMHOBAs KHUCJIOTA, IUIIOKO3a, (PYKTO3a, Kpaxmail,
LIEJITF0JI03a, TJIUIIHMH);

c(OPMHPOBAHHOCTh YMEHHUS OIPEICNATh BHUAbBI XUMHUECKOW CBS3M B OPraHUYECKHX COCAMHEHUSIX
(omMHApHBIE U KPAaTHBIC);

c(OPMHUPOBAHHOCTh YMEHMsI IPUMEHSTH MOJO0XKEHUS TEOPHUH CTPOEHUS OpraHMYecKHX BemiecTB A. M.
BytnepoBa /1t 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MaCChl
BELIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (PU3NYECKHE M XMMHUYECKHE CBOMCTBa
TUIMYHBIX IPEICTaBUTENIEH pPa3IMYHBIX KJIACCOB OPraHMYECKHUX BEUIECTB (METaH, 3TaH, 3TUJIEH, IPOIWJIEH,
arieruiieH, OyranueH-1,3, merunOyraaueH-1,3, OEH307, METAaHOJ, ATAHON, STHUJICHIJIMKOIb, TIUIEPUH, (HEHOI,
alleTaNbJern],, MypaBbuHas M YKCYCHasl KHUCIJIOTBHI, IJIFOKO3a, Kpaxmaj, LEJJII0JI03a, aMUHOYKCYCHas KHUCIOTa),
WUTIOCTPUPOBATh T€HETHUUYECKYIO CBSI3b MEXKy HUMH YPaBHEHUSMH COOTBETCTBYIOILMX XMMHUYECKHX PEAKLUH ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIIEBOJOPOIHOTO CHIpbs (HE(PTH, MPHUPOIHBINA
ras, yroiib), CHocoObI UX NMepepadOTKU U MPAKTHUECKOE IPUMEHEHHE TIPOTYKTOB IepEpabOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYMCICHUS [0 XUMHUYECKUM YypaBHEHUsAM (Macchl, 00bEMa,
KOJINYECTBA UCXOAHOTO BEIIECTBA WM MPOJIYKTa peakK 10 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OAHOTO U3
HCXO/JHBIX BEIIECTB WM IIPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAHWH 00 OCHOBHBIX METOAaX HAYYHOTO IO3HAHHMS,
UCMOJb3YyeMbIX B XUMHM IIPU H3YYEHUM BELIECTB W XHUMHUYECKUX sBJIEHHH (HaOmroneHue, U3MepeHue,
HKCHEPUMEHT, MOJEIMPOBAHUE), MCIIOJIB30BaTh CHUCTEMHBbIE XUMHMUYECKHE 3HAHUS JUId NPUHATUS pelIeHUil B
KOHKPETHBIX )KU3HEHHBIX CHUTYAIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHHI COOJIOAATH MpaBHJIA MOJB30BAHMS XUMHUYECKON MOCYION M JIAOOPaTOPHBIM
000opyZ0BaHUEM, a TaKXkKe MpaBuiia OOPALICHUs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU IO BHIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh M BBINOJHATH XMMHUYECKUI OSKCIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEILECTB MPU HarpeBaHUH, NOJyYEHUE STUIICHA U U3YyUYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEaKIIUU
OpPraHUYeCKUX BEIIECTB, JIeHATypalus OEJKOB MpU HArpeBaHUM, I[BETHHIE PEAKIIMU OEJIKOB) B COOTBETCTBHM C
IpaBUJIaMHU TEXHUKM O€30MacHOCTH MpH OOpalleHWH ¢ BellecTBaMU U J1abOpaTOpHBIM 000pYyIOBAHUEM,
MIPENICTaBIATh PE3YAbTaThl XUMHUUECKOIO SKCIIEpUMEHTA B (POpME 3alIUCH YPAaBHEHUMN COOTBETCTBYIOIIMX PEaKIUil
1 (OpMyJIMPOBATh BBHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHM KPUTHYECKH AaHAJIU3UPOBATH XMMHUYECKYIO HH(OpMaIMIo, MOJy4yaeMylo M3
pa3HBIX HCTOYHHUKOB (CpesicTBa MaccoBoil nHpopmanyu, IHTepHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUN COOIO/IATh MPaBUIIA HKOJIOTHYECKU 11e1eCO00pa3HOro MoBeIeHHUs B ObITY U
TPYJIOBOH JESTENLHOCTH B LIETSAX COXPAHEHMsI CBOETO 3/I0POBbS U OKPY)KAOIIEH MPUPOAHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JIEHCTBUS HA >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OpPraHMYECKUX BEIIEeCTB, MOHUMAs CMBICI
nokazarens [1IK, noscHATh Ha mpuMepax Croco0Obl YMEHBIICHHUS U MPeJIOTBPAILEHHUs] UX BPEIHOTO BO3/IEHCTBUS
Ha OpPraHu3M YeJIOBEKa;

JUIsi 0O0y4YaroIMXCsl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 3J0POBbSl: YMEHHE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

JUI CIIENIBIX M CJIA0OBUIAIMX OOyYaroIIMXCs: YMEHHE MCIIONb30BaTh PENbe(HO-TOUCUHYIO CUCTEMY
o6o3Hauenuii JI. bpaitist i 3anmucu XuMuYeckux Gopmyd.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4IecKasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TIPEACTABICHUI: O XHMHYECKOW COCTABIIIONIEH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, PO XMMHH B TMO3HAHWUU SIBICHUN MPUPOJIbI, B (OPMUPOBAHUU MBILUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(YHKIMOHATBHOM T'PaMOTHOCTH, HEOOXOOUMOM JJIsl pEIIeHHs] TPaKTHMYECKHX 3aady M HKOJOTHYECKU
00OCHOBAHHOT'O OTHOIIIEHHS K CBOEMY 3710POBBIO U IPUPOTHON CPEAE;

BJIaJICHHE CUCTEMON XMMHMUYECKUX 3HAHUI, KOTOpask BKJIIOUAET: OCHOBOIMOJAralouiie MoHATUs (XUMUYECKU
3NIEMEHT, aTOM, H30TOI, S-, P-, O- AJIEKTPOHHBIC OPOUTATM ATOMOB, MOH, MOJICKYJa, MOJb, MOJSPHBIA 00BEM,



BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIICHUS, XHMHUYEeCKas CBs3b (KOBaJIeHTHasl, WOHHas,
MeTaJuIM4ecKasi, BOAOPOAHAs ), KPUCTAINIMYECKAs PEHIETKA, TUIIBI XUMUYECKUX PEaKlUid, pacTBOP, SJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMAINS, OKHCIUTENIb, BOCCTAaHOBUTENb, CKOPOCTb XHUMHYECKOU
peakiuu, XUMHUYECKOe paBHOBECHE); TEOpPUM M 3aKOHBI (TEOpHsl DIIEKTPOJIUTUYECKOW JIMCCOLMALINU,
nepuonnueckuii 3akoH JI. M. MengeneeBa, 3aKOH COXpPaHEHHsS MAacChl BELIECTB, 3aKOH COXPAaHEHUS U
MpPEBpAIICHUS] HSHEPTUM MPU XUMUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUHU,
MHUPOBO33PEHUECKHE 3HAHUs, JIeKAI[Me B OCHOBE IMOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHMUYECKHX
SBJICHUH, (PAKTOJNOTUYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, IOJyUYeHUH M O€30MaCHOM HCIOJIb30BaHUU
BaKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY U MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbBIE IPU3HAKU OHATUN, YCTAHABIMBATH UX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIOUIUE OHATHUS MIPHU OMUCAHUHM HEOPTAHMUECKUX BEIIECTB U UX MPEBPAIllCHHUI;

c(OpMHUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBJIeHUs (DOPMYII BEILIECTB U
YpaBHEHUN XUMHUYECKHX peakmuii, cucremarudeckyro HomeHkinatypy (IUPAC) um TpuBHManbHBIC Ha3BaHUS
OTJIETIbHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbld ras, yrieKHCIbIA ra3, aMMUaK, raméHas HU3BeCTb, HeraméHas
W3BECTh, TUTHEBAS COJIA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHHI OMpEAeNsiTh BAICHTHOCTh M CTENEHb OKUCICHUS XMMHYECKUX SJIEMEHTOB B
COEIMHEHUSIX PA3TUYHOTO COCTaBAa, BUJI XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS, METa/lInYecKas, BOJIOPOIHAs)
B COCJUHEHUAX, THUI KPUCTAUIMYECKOW PEMIETKM KOHKPETHOT'O BEIIeCTBa (aTOMHas, MOJCKYJspHas, MOHHas,
MeTaJUTMYecKas ), XapakTep CpeJibl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUI YCTAaHABIUBATH MPUHAIJICKHOCTh HEOPraHMUYECKHUX BELIECTB MO UX COCTAaBY K
onpeAenéHHOMY KJIacCy/TpyIie COeAMHEHU (MIPOCThIE BEIIECTBA — METAJUIBI U HEMETaJUIbI, OKCHJIbI, OCHOBAHUS,
KHCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW paCKpbIBaTh CMBICH Mepuoandeckoro 3akona J[[. WM. MengeneeBa u
JEMOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTePU30BaTh ANEKTPOHHOE CTPOSHUE aTOMOB XMMHUYECKUX IIIEMEHTOB 1—
4 nepuronioB [leproauyueckoi cuCcTeMbl XUMHUYECKUX dieMeHToB J[. Y. MenaeneeBa, HCnoab3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIC OpPOUTANIHN», <«OQHEPIeTHUYECKHE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH W3MEHEHUsI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M HMX COCIMHEHHMU 1O mnepuoaaM W rpynnam l[lepuoandeckoil cucTeMbl XHMHUYECKHX
anemeHToB . 1. Menaeneera;

chOpMUPOBAHHOCTh ~ YMEHHH  XapakTepu30BaTh  (OMUCHIBATh)  OOIIME XUMHUYECKHE  CBOWMCTBA
HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHUE TEHETHUECKOW CBS3H MEXKITY
HEOPTraHUYECKUMH BEIIECTBAMU C TTIOMOIIBIO YPABHEHHIM COOTBETCTBYIOINX XUMHUECKUX PEaAKIIHiA;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(PUIIUPOBATH XUMHUUECKHUE PEAKIIMU 10 Pa3IUYHbIM MpU3HAKaM (YHCITy
U COCTaBy pEarupyrolrx BEHIeCTB, TEIIOBOMY d(PPeKTy peakiuu, N3MEHEHUIO CTEeTeHeH OKUCICHHS JIEMEHTOB,
00paTUMOCTH PEAKITNH, YIYACTUIO KaTaIH3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIISITH YPABHEHHS PEAKIIMA PAa3TMUHBIX THIIOB, TIOJHBIE U COKpAIIEHHBIC
ypaBHEHUs PEeaKIMii HOHHOTO OOMEHa, YUYUTHIBAs YCIOBUS, MPU KOTOPBIX ATH PEAKIIUU UAYT IO KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJIUTH PEAKIUH, MOATBEPIKIAIONINE KAueCTBEHHBIM COCTaB Pa3IMYHBIX
HEOPraHUYECKNX BEIIECTB, PACIIO3HABATh OMBITHBIM ITYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPTaHUYECKHUX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PpEaKIUi
MOCPEACTBOM COCTaBIICHUS DIIEKTPOHHOTO OallaHCa ITUX PeaKInii;

c(hOpMUPOBAHHOCTh YMEHHA OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW PEaKIUU OT Pa3THMIHBIX
(hakTOpOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEITHETO BO3JEHCTBUS (PUHIIMIT
Jle llarense);

c(OPMHUPOBAHHOCTh ~YMEHHH XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JieXkKallue B  OCHOBE
MIPOMBIIIIJIEHHOTO MOJIy4€HUS CEPHON KHCIIOTHI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTh MPEJICTABICHU 00 00IIHX
HAy4YHBIX IPUHLHUIAX U SKOJIOTMUYECKUX MpobdIeMax XUMHUUECKOTO MPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUMCICHHS C HUCIOJIB30BAHUEM TMOHSITHUS «MAaccoBasi HOJS
BEIIECTBAa B PACTBOPE», OObEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX PEAKIUSAX, MACCHI BEIIECTBA MM 00bhEMA
ra3oB 110 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3 YYacCTBYIOIIMUX B PEaKIMH BELIECTB,



TerioBoro 3¢d@dexra peakiuy Ha OCHOBE 3aKOHOB COXpPAHEHHUS MAacChl BEILECTB, MPEBPALIECHUS U COXpPAHEHUS
SHEpIuu;

c(OpPMUPOBAHHOCTh YMEHHI COOIIOAATh MpPaBHUJIA MOJH30BAHMS XUMHUYECKON MOCYIONW W JTaOOpaTOpHBIM
o0opynoBaHuEM, a TaKXkKe MpaBuiia oOpallleHus ¢ BeIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH TIO BBIITOJHEHUIO
71a00PaTOPHBIX XUMHUYECKHX OIIBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATE XUMHUYECKUH DKCHEPUMEHT (pa3jioxKeHHE
MEpOKCUAa BOAOPOAA B NPUCYTCTBUM KaTaln3aToOpa, OIMPEAECIECHUE CPEeIbl PAaCTBOPOB BEIIECTB C IOMOUIBIO
YHUBEPCAJIbHOTO HMHAWKATOPA, BIUSHUE PAa3IMYHBIX (DAKTOPOB HA CKOPOCTb XHMMHUYECKOM PpEaKlUu, pPeaKuu
MOHHOIO0 OOMeHa, KayeCTBEHHbIE peaklUuu Ha Cyib(aT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHUS,
pelieHne SKCIepUMEHTANIbHBIX 3a/1a4y 1o temam «Metamwe» u «Hemeramibl») B COOTBETCTBUM C TpPaBHIIAMU
TEXHUKHA O€30MacHOCTH TPHU OOpPAlICeHWH C BEIIECTBAMHU U JaOOpAaTOPHBIM OOOPYAOBAaHHEM, IPEICTABIATH
pe3ynbTaThl XMMHUYECKOTO OJKClepuMeHTa B ¢GopMe 3amucH ypaBHEHHUU COOTBETCTBYIOIIMX pEaKUui Hu
(GbopMyIpoOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHI KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYI0O WH(POPMAIUIO, MOIYYaeMyI0 W3
Pa3HBIX UICTOYHUKOB (CPEACTBAa MACCOBOM KOMMYHHKauu, UHTEpHET U IPyTUX);

c(OpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBUiIa SKOJOTHYECKH I1€J1IeCO00pa3HOro MOBEJACHUS B OBITY U
TPYZIOBOM AESATENBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 30POBbSI U OKPYKAOUIEH IPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JECHCTBUS HA WBBIE OPraHU3MbI OINPEICIEHHBIX BEIIECTB, MOHMMAas cMbIci mokazarens [IJIK,
MOSICHATh HAa TPUMEpax CHOCOOBI YMEHBIICHHS] W TPEJOTBPAIICHHUS WX BPEAHOTO BO3ICHCTBHS HAa OPraHHU3M
YEJIOBEKa;

IUIsE OOYy4YaroIIMXCSl ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPHUMEHSTh 3HAHUA 00
OCHOBHBIX JOCTYIHBIX METOJaX MTO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUN;

JUISL CIIETIBIX ¥ CIA0OBUISMIIMX OOYYAIONIUXCS: YMEHHE HCIIOB30BaTh PENbeHO-TOUCUHYIO CHUCTEMY
ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.



TEMATHUYECKOE IIJTAHUP
10 KITACC

OBAHHUE

KoanuecTBO yacoB JJIeKTPOHHBbIE
Ne HaunMmeHoBaHue pasnesioB u (undposbie)
Kontpoasnbie | IIpakTuueckue
n/n TeM IPOrPaMMBblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pasnes 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU
IIpenmeTt oprannyeckoun
11 XUMUU. Teopus CTpoeHHs 3
' OPraHUYeCKUX COETUHEHUM A.
M. bytneposa
HUroro mo paznemy 3
Pazpen 2. Yriaesoaopoasl
91 [IpenensHBIE YTIIEBOAOPOIBI — 9
' aJIKaHbI
59 HenpenenbHble yriaeBoopoIb: 6 1
' AJKEHBI, AJTKANECHBI, aTKHHBI
ApomaTtudeckue
2.3 P 2
YTIEBOIOPOIBI
IIpupoaHbie HCTOUHUKHU
24 YTJIIEBOJIOPOJIOB U UX 3 1
nepepaboTka
HUroro mo paznemy 13
Paznen 3. Kuciopoaconep:kamnue opranndeckue coeuHeHust
3.1 Criuptel. DeHon 3
3.9 Anpsnerunsl. KapOboHoBBIE 7 1
' KHCIOTHL. CIIOXKHBIE dPUPHI
3.3 Yriaesoasl 3 1
Hroro o pasneny 13
Pasneun 4. A3oTconep:kamue oprannyeckne coeJHHeHUs!
AMUHBI. AMUHOKHUCIIOTHI.
4.1 3
benku
Hroro o pasneny 3
Paszpnen 5. BeicokoMoJIeKYIsIPHBIC COCAUHEHUSA
51 Ilnactmaccel. Kayuyku. 5
' Bosokna
Hroro o pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34 5 5

[NPOI'PAMME




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aeiioB (uudgposbie)
Koutpoasnubie IIpakTuyeckue
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTshI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBbI XUMHU
CtpoeHue aToMOB.
[Tepuonuueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3
XUMHUYECKUX dJIEMEHTOR /1.
N. Menneneena
12 CtpoeHue BelecTna. 4
' MHuoroo6pasue BeuecTB
13 XUMUYECKUE peakluu 6 1 1
Utoro no pazneny 13
Pasnen 2. Heoprannueckasi xumMusi
2.1 Mertasbl 6
2.2 Hemeramibt 9 1 1
53 CBsi3b HEOPTaHUYECKUX U 5
' OPraHMYECKHX BEUIECTB
Hroro no pasneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 5 3
I10 ITPOT'PAMME




