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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepaunny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEAHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHm3aunusx Poccuiickoii dexepanuu, peaan3yronmx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepauun ©Ha mnepuon g0 2025 roma» (Pacmopsixenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboTKe MNporpaMMbl IO XHUMHH, K OIpPEIeICHUI0 O0Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTABHIIM KOHIICTITYyalbHBIC TOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COACpP)KaHMS, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4yaeMOE€  BBITYCKHHUKaMU  00lIe00pa30BaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepILIAIOIIMM 3TalloM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHUCTeME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TaKKe ODKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMS K CBOEMY 3J0pPOBbIO H
npupoaHoil cpene. Peanusyercs xumudeckoe oopazoBaHue 00Y4arOLIMXCs HA YPOBHE CPEIHEro
o0miero o0pa3oBaHMs CpeACTBaMHU Y4eOHOTO IpeaMmera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOPOTO ONpEZENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CcHenu(pUKH HAyKW XHMUH, e&
3HAu€HUs B MO3HAHUU MPUPOIbI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4€TOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pPOJib B COBPEMEHHOM
LUBUJIN3ALMH, B CO3/IaHUH HOBOM 0a3bl MaTepHalibHON KyibTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dopMHpOBaHUE PALIMOHATILHOTO HAYYHOT'O MBILUIEHUS, B CO3JJaHHE 1IEJIOCTHOTO MpEACTaBIECHUS
00 OKpyXaroIleM MUpe Kak O €AUHCTBE MPUPOJBl U YETIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUH
Ha OCHOBE MOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHhEMJIEMOI 4YacTbi0 MHPOBOH KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PElIeHUE I00aTbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HYHEPreTUUecKOi, MUIIEBOM, 3KOJIOrMYecKOdM O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOuiero oobpazoBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaIOMIMXCS, HEOOXOTUMYIO UM JUIs
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiromiuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
XUMH» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUU U3 OoOLIel XMMHMU) U OpraHndeckoi Xxumuu. GopMuUpoBaHUE JAHHOW CHCTEMbI 3HAHUI



OpU U3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa coaepxanus KypcoB — «Opranudeckas Xxumusi» u «O0mias 1 Heopranmueckas
XUMUS» c(hOpMHUpOBaHA B MpPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOJXOAa K M3Yy4EHUIO
yueOHOro Martepuaga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM PAa3BUTHEM 3HAHHM Ha
ONpPEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUHU CTPOCHHUs OPraHMYECKUX COCIMHEHMM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OILIEr0 0Opa30BaHUsS MEpBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHs B mpeaMeTe «XuMus» 0a30BOT0 ypOBHS pPacCMaTpPHBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XMMHUsS» OOy4yaroIIUMCs MPEeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJO0JIOTMYECKUX TMO3HILMM,
riy0Xe TMOHATh MCTOPUYECKOe HM3MEHEHHWEe (YHKIMA 3TOro 3aKoHa — OT 00OoOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEMIIMX BELIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomoniHseTcss B Kypcax 10 w11 KimaccoB »ajeMeHTaMU  COAEpXkKaHUS, HWMEIOIIUMU
KyJBTYpPOJIOIMYECKM M MPUKIAAHON XapakTep. OTH 3HAHMS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHH C JpPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)XKEHHUS K IpoOIEecCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOiIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO ¥ TMPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
WHTEJUIEKTYAJIBHBIX M 3KCIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a7ad. B meinom coxepxanue
yuebHoro npeamMera «XUMHS» JaHHOTO YPOBHS U3Y4€HHUs OPUEHTHPOBAHO Ha (POPMUPOBAHUE Y
00yJaroImuxcsi MUPOBO33PEHUYECKON OCHOBBI JJISi MOHMMaHUS (PUIOCOPCKUX MICH, TaKHX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOJIHBIX SBJICHUMN MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUYECKUMH IPEANOChIIKAMHU,
OCO3HaHME POJIM XMMHUHU B PEIIEHUH 3KOJOTMUYECKUX NMpoOiieM, a Takxke MpolieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  O0YyYaroIIMUXCs
INPUHSTBIE MPOTpaMMON MO XUMHH TOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (OpMHUPOBAaHUE YHHBEPCAJIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLIMX
6a30Boe 3HaUEHHE JUISI pa3IMYHBIX BUJIOB JAEATEIBHOCTHU: PELICHUs TPOoOIeM, MOUCKa, aHAIN3a U
0o0paboTku uHPOpMaAIMH, HEOOXOMUMBIX JJsi NPUOOPETEHHs] ONbITa MPAKTUYECKON U
HCCIIEI0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IO3HAHUH XUMUMU.

B nmpakTuke npenogaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOT'O OOIIIEero o0pa3oBaHUsl, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJEp)KaTeIbHOU
XapaKkTEpUCTUKHU LEJIeHd H3Yy4YEeHMs] IMpeaMeTa HaIpaBICHUEM IEPBOCTENIEHHOW 3HAYMMOCTH
TPaJWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKu Kak o0rnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUYECKOW [EATEIbHOCTH YEJIOBEKa M KaK OJHOro W3



KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3PEHUST TaKOW TMOIXO0d K
ONPEJICTICHUIO LIeJICH U3YUCHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo J1TaHHOW TOYKE 3PEHHS TJIABHBIMHM IEJISIMU M3YUEHHUs TpeaMeTra «XHUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSTHS,
(dyHIaMEHTAIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOMN XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHMEM XUMHUYECKOTO0 DJKCIIEPUMEHTA, COOJIIOJICHHEM TIpaBUil  0OE€30MacHOTO
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKA LIeJe W 3a/71a4y U3ydeHus MpeamMera B
porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeMEe cpeaHero oobmiero ooOpaszoBanus. CeromHss B TPENOJaBaHUM XWMHU B OOJBIICH
CTeNeHW OTAAETCS TMPEANOYTCHHE TMPAKTUYECKON KOMIIOHEHTE CoJepKaHusi OOydeHwus,
OPUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa 0OOIIe00pa3oBaTelbHOW OpraHu3aluy,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIUMOHAJIHHOW IPaMOTHOCTBHIO, TO €CTh CIOCOOAMU U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3u Cc 3TUM OpH HU3Y4EHHHM MpeaMera «XUMHUsS» JOMUHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aganTanus  o0ydyarolmMxcs K  YCJIOBHSIM  JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHUIO TPAMOTHBIX PpEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIM),
MMEIOIINX YHUBEPCATIbHOE 3HAUEHHUE ISl PA3IMYHBIX BUIOB JCSTEIILHOCTHU: PEIICHUs MPoOIIeM,
MoucKa, aHaiu3a U 00paboTku HHPOpPMAIK, HEOOXOAUMBIX JUIS MPUOOpPETEHHS OIMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHUH, a TaKkKe JUIS OIEHKHU C
MO3UIIMHA IKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOHYIO CPENIY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEU
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENILHO TPUOOpPETaTh HOBBIE 3HAHUA 10 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIC HH(POPMAIIIOHHBIE
TEXHOJIOTHH JJIS IOMCKA M aHAIN3a YIeOHON W HayIHO-TIONMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COZIepKaHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATUBHOTO U IOTHYECKOTO MBITIIICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NMPH TJIAHUPOBAHUH U MPOBEICHUN XUMHYECKOTO YKCIIEPUMEHTA;

BOCTIIHUTaHHE Y OOydaromuxcs yOeKIEHHOCTH B TYMAaHHUCTHUYECKON HANpaBIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHHH TH00anbHBIX  MPOOIEM  palloOHaIbHOTO
MIPUPOIOTIONB30BAHMS, TOTIOJHEHUS JYHEPTrEeTHYCCKUX PECYpCOB U COXPAHEHUsS MPUPOJHOTO



pPaBHOBECHsI, OCO3HAHHS HEOOXOJUMOCTH OEpPEeKHOTO OTHOIICHHUS K TMPHPOJIE U CBOEMY
3JI0POBBIO, a TAK)KE MPHOOPETEHUS OIBITA WCIIOIH30BAHUS TOTYICHHBIX 3HAHUH JJISi IPUHSTHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yd4eOHOM 1utaHe cpemaHero oomero oopazoBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHIY.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmrero obpaszoBanusi, cocrasisger 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegemo), B 11
kiacce — 34 gaca (1 gac B Heneo).

COJAEPKAHUE OBYYEHUA 10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IMOJIYyYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOEHUS oprannyeckux coeaunenuit A. M. bytieposa,
e€ ocHOBHbIe TONOXKEHUA. CTpyKTypHBbIE (HOPMYIBI OpPraHMYECKHX BEMIECTB. | OMOIOTHA,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaTU4yecKas) W TPHUBHAIbHBIC HAa3BaHUSA BAKHEUIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BELIECTB U MX IPEBpAIICHUN: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEIECTB, HAONIOJCHHE U ONHCAHHE JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHNUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTan m 3TaH — mpocTeumme
IpPEJCTaBUTENIN aJIKaHOB: (U3UYECKHEe M XUMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus U
TOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (peakuMu THIPUPOBAHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpH3allun ), OJTydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwinOyraauen-1,3: cTpoeHue, BaXKHEUIINE XUMUYECKUE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTMYECKMH psa. ALETHIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHYECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAIOT€HUPOBAHMS, TUAPATAIIH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHEe W XUMHUYECKHE CBOMCTBA (peaKIuu
raJJoreHUPOBAHUSI W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Toayon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo6aHus), noayieHue u
npumernenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IMYHBIM KJaccaM.

[TpupoaHble UCTOYHUKU YTIaeBOAOpOAOB. [IpuponHblil ra3 U MOnyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTHU: TEeperoHkKa, KpeKUHT
(TepMHUUECKHi, KaTaTUTHYECKUi), nuponu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METO/bl M3Y4YEHMs BELIECTB U MX MPEBPAILIECHUN: 03HAKOMIIEHUE C
o0pa3laMu MJIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTts» 1 «YTonby», MOAeTUpOBaHHUE



MOJIEKYJT YTJIEBOJIOPOJIOB W TaJOTCHOMPOU3BOIHBIX, IPOBEJACHUE MPAKTHYCCKON pPaOOThHI:
MOJYyYEHHE ITUIIEHA U U3YYEHHE €T0 CBOWCTB.

Pacuérnrie 3amaun.

Bpruncienuss 1o ypaBHEHHMIO XHUMHYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM TPOAYKTAa PEAKIUU 10 H3BECTHBIM Macce, 00bEéMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIUH).

Kuciaopoacoaep:xaime opranndecKkue coeMHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOCHHME, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peakLUUU C aKTUBHBIMU METallaMH, IaJIOT€HOBOJIOPOAAMM, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHUPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOEHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBUE CO IIEIOYHBIMUA METAJNIaMH, KAUECTBEHHAs peaklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TriaulepuHa U
STUJICHIJIUKOJIA.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpreruasl M KemoHwvl. DOpManbIeruj, aneTaubIeTHA: CTpOCHUE, (u3mueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHasi M YKCYCHAst KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalMM), MOIydeHue | npuMmeHeHue. CTeapuHOBass M OJIGMHOBas KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxxHble 2Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEeBOAOB (MOHO-, 11~ U Moyucaxapusl). [moko3a —
HOpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHsSI MOJIEKYJbl, (M3UYECKUE U XMMHUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne amMMmHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIIOKO3bl), HAXOXJACHHWE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue Kpaxmaina U LEJUTII03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (T'MIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCepUMEHTAIbHbIE METOJbl W3Y4YeHMs] BEIIECTB M MX IMPEeBpalIeHHI: NpoBeIeHHE,
HaOJIoIeHWe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKucieHHe 3TaHona okcugoM wmenu(Il)), mMHOroaTromMHBIX
crupToB (B3ammojelicTBue ThunepuHa c¢ ruapokcuaoM menu(ll)), ampaernmoB (oxkucieHue
aMMHUauHbIM pacTBopoM okcuna cepebpa(l) u rugpoxcumom wmenu(ll), B3ammopelictBue
KpaxMajia C HOJOM), MpPOBEACHUE IPAKTHUYECKOM padOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMUYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEeakIUH MO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIMH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.



AMUHOKHMCIOTBI Kak aM(OTepHble OpraHudyeckue coeluHeHus. Pusndeckue U
XUMHUYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe INIMLKHA). buonormueckoe 3HadeHHE
aMUHOKHCHOT. IlenTuaml.

benku kak npupoJHbIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTU4Hasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: THUAPOJU3, JEHATypalus,
KauEeCTBEHHbIE PEAaKIIMK HA OEIIKH.

DKcrepuMeHTaIbHbIE METOJbl M3YYEHHUS BEUIECTB M HMX IpeBpallleHuil: HaOdrogeHue U
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsIpHbIE COeUHEHHUS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpelHsAs MoJeKyJsipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEepU3alus U OJUKOHICHCAIUS.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BELIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3Lamu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBsS3€H MpU M3yueHUM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSI 4YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBJIEHUE, HAy4yHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHsl, aHaIM3, CUHTE3, KJIacCU(pHUKAIMs, MEepUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJICTIUPOBAHHE.

®usznka: MaTepusi, SHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUIM YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (pU3MUECKUe BETMUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusme, (HOTOCHUHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKH, YII€BOIbI, KUPbI, PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: NuIeBsle MPOIYKTHI, OCHOBBI PallMOHAJIBHOTO IIMTAHMS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMUYeCKUN dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTaNH, s-, P-, d- anemeHTh. OCOOECHHOCTH
pacmpeieNieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMaxX JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH W Ilepmogmueckass cucrema XuMHueckux osiemeHtoB /JI. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMbl XHUMHUYECKHUX
sanemenToB JI. V1. MenzeneeBa ¢ COBpEMEHHON TEOpUel CTPOEHUs aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIIaM | IepruoaaM. 3HaueHre MePHOINIECKOr0 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEMoJIsipHasl W TOJSpHas, MOHHAs, MeTauindeckas). MexaHu3mbl 00pa30BaHUsS KOBaJICHTHON



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeOpraHM4ecKHX
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BEIECTB, NPUHAMIEKANMX K Pa3IMYHbIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanmuss XHMHUYECKUX peakiuil B HEOPraHWYeCKOW U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUsI MACCHl BEUIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PakTopoB. OOpaTUMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponauTtnueckas aucconuanus. CunbHble U ciadble 37eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpabHas, IIEJIOYHAS.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xummuueckux snemeHtoB [I. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJIIOAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OIBITOB (Pa3ioKEHHE IEPOKCHAAa BOJOpPOJAa B MPUCYTCTBHM KaTalln3aTropa,
OIpEeNIeJIEHUE CPellbl PaCTBOPOB BEILECTB C IMOMOILBIO YHHUBEPCAJIBbHOTO MHAMKATOPA, PEaKUUU
MOHHOTO OOMeHa), MpoBeleHHUE MPAKTHUEeCKOW paldoThl «BiusHue pa3nuuHbIX (PaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI aromMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, Qocdopa,
yriaepojaa U KpEMHHUS) U UX COEAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne meramnoB B [leppuogudeckoi cuctemMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAUIOB. DJIEKTPOXMUMHUYECKUU Pl HATPSKEHUI
METaJIOB.

XYMHYEeCKHE CBOICTBa BaXKHEMIIMX METAIUIOB (HATpHM, Kalui, KaJblLUWA, Mar"ui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yY€HHs BEUIECTB M UX NPEBPAILICHHUI: H3ydeHUE
KOJUIEKIMH «MeTajulbl U CIJIaBbD», OOpa3l0OB HEMETAJUIOB, PEIIEHUE SKCIEPUMEHTATbHBIX
3aja4, HaONOJleHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMNBITOB



(B3aMMOAENCTBIE THIPOKCUAA ATIOMHUHMS C PAcTBOPAMHM KHUCJIOT U IIEJIOYeH, KaueCTBEHHbIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00bEMY OJHOIO M3 yYacTBYIOUIMX B pEaKLUM BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMus H )KU3Hb

Ponp xuMun B 0GecriedeHnn 9KOJIOTUYECKOM, SJHEpreTUYeCcKOi 1 MUIIeBOil 6e30aCHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAxX IIO3HAHUS BEILNECTB M XUMHUYECKHX
peaKkuuu.

[IpencraBiaenus 00 OOmMX HAayyHBIX MNPUHIUIAX [POMBIIUIEHHOTO —IOJIyYEHHS
BaXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAJIOB: BAKHEHIIME CTPOUTENBbHBIE MAaTE€pHAalIbI,
KOHCTPYKLIMOHHBIE MaTEepHUalIbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepuaibl Ui DJJICKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEPAJIbHbIE y10OpEHHUS.

XUMHS U 3[0pOBbE YEJIOBEKA: NPAaBHJIAa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENApaToOB,
paBuiIa 6€30MacHOr0 MCIOJIb30BaHMSI ITPENapaToB ObITOBOM XMMUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MpHU U3y4eHHH OOIIel M HEOPraHWYEeCKON XMMHU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX MOHATH,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAy4HbIM (akT, THUmoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kilaccu(uKkauus,  HEpUOJUYHOCTh,  HaONIOJEHHE,  SKCIEPHUMEHT,
MOJEIINPOBaHUE, U3MEPEHHUE, SIBIICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BELIECTBO, T€IO, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYMHBI U €IMHULIBI UX U3MEPEHMS, CKOPOCTb.

buonorus: kinerka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MaKpo- M MHKpPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

Texnouorus: XUMUYECKas IIPOMBILIICHHOCTb, MeTaJuLyprus, IIPOU3BOJACTBO
CTPOUTEIIBLHBIX MaTepHalloB, CENBbCKOXO35ICTBEHHOE IIPOU3BOCTBO, MUILIEBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHUAIIOB, AJIEKTPOHHAS IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.

[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XHWMHUU
HA BA30BOM YPOBHE CPE/JHEI'O OBLIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOydarolIMMUCS
IporpaMM CpPeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meTonnyeckoii OCHOBOM it pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHUS
IPOTrpaMM CpeAaHero odIero o0pa3oBaHusl SABISETCS CUCTEMHO-IESTEIbHOCTHBIN OAXO/.



B cOoOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM TOJAXOJOM B CTPYKTYpE JHWYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLINE!

OCO3HAaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJU4re MOTHUBAIIUU K 00YUEHUIO;

IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHHMU JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESTENBLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMHM, MPUCYLIMMHU LIEJOCTHOM CUCTEME XUMHYECKOIO
o0Opa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpenMera «XHUMHs» JOCTUTAlOTCS B €AMHCTBE
yueOHOM M  BOCHUTATENBHOM JEATEIbHOCTH B COOTBETCTBUU € T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LEHHOCTSIMU M HJ€alaMH POCCHICKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CAMOIIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS
JTUYIHOCTH O0YJArOIINXCS.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHhopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TMPAKTHYECKOH MAESITeNbHOCTH OOYYaroIIMXCS [0 pealu3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpazk1aHCKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATENBHOCTHU MPH CO3/IaHUM Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEOUI OTE€YECTBEHHOMU
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPUU M IMPAKTUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOIOJECHHH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBIICHUSMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHHE W IOCTYNKHM CBOMX TOBApHUIIEH C MO3ULUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMupoBaHNs KYJbTYPbl 310POBbS:



MOHUMAaHHUS IIEHHOCTEeH 370pOBOTO W 0e€30MacHOro obOpas3a KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICHXUYECKOMY 37J0POBBIO;

coOIOfCHHS MPaBUJI 0E30MacCHOTO OOpaIleHUsl C BEIIECTBAMHU B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM IS TEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUS TOCJICJICTBUI W HEMPUSATUS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS aTKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE B pEIICHWH MPAKTUYECKUX 3a/Jad COLHAJIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHUIO MPOQECCUil pa3aIudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)XEHUS K TPYY, JIOASIM TPYyIa U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYaTbHOM TpaeKTOpHUH OOpa3oBaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KH3HECHHBIX TUIAHOB C YIETOM JTIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTPpeOHOCTEH 00IIeCTRA;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH IeJIeCO00pa3HOro OTHONICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TII00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOTHON U COLUATBHOMN CPeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHIKEHUI XUMUH ISl PEIIEHUs] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIIMX BPEa OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIE YKOJIOTMUYECKUE MOCIEACTBHS MPeIIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKONW KYJIbTYphI, OIBITA
JESATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOMN M COLMATBHON MPAKTHKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUSA CHENU(PUKA XUMHUU Kak HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHruy IpoOiieM COXPaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH 7S COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)XHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepuUaIbHOU
KYJBTYPbI, PEIIEHNUN TJIO0ATBHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIINHBI,
00ecrevYeHny YCIOBHA yCIEUTHOTO TPy/Aa M SKOJIOTHUECKH KOMGPOPTHON KU3HU KaKIOTO WieHa
00111eCTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BATh MOJydyaeMble 3HAHUS NI



aHaM3a U OOBSCHEHMS SIBICHUI OKPYKAIOMIETO0 MHpa M MPOUCXOIAIIMX B HEM W3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IIEJIBIO MOJTYYCHUS JJOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XUMUYECKHUE 3HAHUS ISl PELICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENLCKOM eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0O XHMHU B COOTBETCTBHH C >KM3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX cdepax mnpodeccrnoHaTbHON
JESTSIILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHS» Ha YPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMHpOBaHI/Iﬂ MHPOBO33pPCHUA O6yIIaIOHII/IXC$I MCKIUCHUIITIMHAPHBIC
(MexXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIINE LIETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIMII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHUBCPCAJIbHLIC y‘IC6HI)Ie IlGﬁCTBHSI (HO3HaBaTeJII>HI)IC, KOMMYHUKATHBHEIC,
perynatuBHble), oOecreunBatonye (GopmupoBaHHe (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpCAJbHblEe Y4eOHBbIE JICHCTBUS B IO3HABATEIbHOM U
COLIMATILHOM MTPaKTHKE.

MeTtanpeameTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PECTYIATUBHBIMHA I[GﬁCTBI/IfIMH.

ORi1aieHHe YHHBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOOJeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPENIEeTIATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWNM MPHUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIICNSATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBECTCTBYIOIINE MMOHATHUA JIA 06’I)${CHGHI/I$I OTACIIBbHBIX q)aKTOB u HBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIACCU(UKAIIMY BEIIECTB U XUMUYECKHUX PEAKIIHIA;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKYy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYKIEHUS (MHIYKTHUBHBIC, JACIYKTHUBHBIC, IO AaHAJOTHUH),
BBIABJIATH 3aKOHOMCPHOCTH U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBIX SABJICHUAX, q)OpMYJ'H/IpOBaTI)
BBIBOJIBI U 3aKTIOUCHUS,;

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCTIONB3YeMble B XHMHH CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMudeckass (opmyna, ypaBHEHHE XHWMHUYECKOM pEaKIuu — TPH PEIICHHH YYeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEACTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 0a30BbIe HCCIeI0BATEIbCKHE 1eiCTBUS:



BJIaIETh OCHOBAMHU METOJ0OB HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUM;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENIEHO C(POPMYITUPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOZOM IPOIIECca, CaMOCTOSTEIbHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLICHHS W BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIIEN0BATEIbCKOM M IPOEKTHOM JEsITENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBbHOMY IIOMCKY METOJIOB PEIICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0OB ITO3HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATbCA B Ppa3IMYHBIX HCTOYHUKAX MHPOpMauuu (Hay4yHO-TIOMYJISpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh HMH(DOPMALMIO DPA3JIMYHBIX BHUIOB U (OPM MpencTaBlIeHUs, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

dopMynHpoBaTh 3ampOCHl M TNPHUMEHSATh Pa3IMYHBIE METOABI NPH IOHCKE W OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OPMY MpeACcTaBIeHUS WH(GOpMAUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayecTBE CpEeACTBAa INpU paboTe € XUMHYECKOH
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((QU3MUecKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiaeHne yHHBEPCAJIbLHBIMH KOMMYHHMKATHBHBIMH NeHCTBHAMMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WINA JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIIPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTa, MpPaKTUUYEeCKOH paboThl IO HCCIEJOBAaHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4yeOHOro mnpoekTa ¥ (OopMynHpoBaTh BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN yTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUSI U 00MEHa MHEHHSIMU.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss e€ UeNU U 3a/ayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOpUTM JIEHCTBUI HpU BBHIMOJHEHUU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM MOJyuyeHHs] HOBBIX 3HAHUU O
BElIECTBaX U XUMUUYECKUX PEaKLHUsX;

OCYIIECTBIISIT CAMOKOHTPOJb CBOEW JIEATENbHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI



10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

Cc(OPMHUPOBAHHOCTb IPEACTaBIECHUN O XMMHUYECKOH COCTaBIISIIOIIEH €CTEeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XHUMHUHM B IO3HAHUM SIBIEHUN HpPUPOAbI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHusT NPAKTHYECKUX 3a7ad M OSKOJIOTMYECKM OOOCHOBAaHHOTO OTHOUIEHHMSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aToM, dJICKTPOHHAs 000J0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTD,
AIIEKTPOOTPHUILIATEIIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJIEPIKaAINE COETUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytinepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI $3bIK XUMHM; MHPOBO33PEHUYECKHE 3HAHHUSA, JISKAIIUEe B OCHOBE MOHMMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, OJyYEHUH U 0€30I1aCHOM UCIOJIb30BaHUU BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U MIPAKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTE€PHbIE IPU3HAKY MOHATUHN, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE TIOHATHUS [IPU OIMCAHUM COCTaBa, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOM) (OpMYsT OPraHNYECKUX BELIECTB
U YpaBHEHUN XMMHUYECKHX peaKlWii, U3roTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEMHEHMS), JaBaThb UM Ha3BaHus Mo cucrematnueckod HoMmeHknaType (IUPAC), a Takxke
IPUBOJNUTh TPUBMAJbHBIE HAa3BAHUS OTJEJIBHBIX OPraHWYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
alleTUIeH, JSTHJIEHIJMKONb, TJIMLUEPUH, (eHOod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, (GPyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIHUH);

c(OPMHUPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOWCTBA TUITUYHBIX MPEJICTABUTENIEH Pa3IMUHbIX KIACCOB OPraHMYECKHUX BEILECTB
(MeTaH, 3TaH, JSTWICH, NPOINWJICH, aleTWwIeH, OyraaueH-1,3, merwiOyramuen-1,3, OeH30.I,
METaHOJI, STaHOJI, STWJICHTINKOIb, TTUIEPUH, (EHOI, aleTalbJeTH1, MypaBbUHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMmal, IeJUTI0JI03a, AMUHOYKCYCHasi KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHYECKHUX PEAKIHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



C(OPMHUPOBAHHOCTE YMEHHUS XapaKTE€PHU30BaThb HCTOYHHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJYKTOB EPepadOTKH;

Cc(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIUUCIEHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOJYKTa PEAKIHMU II0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NIPOJTYKTOB pEaKLUn);

c(hOpMUPOBAHHOCTh YMEHHH BJIQJIETh CHCTEMOU 3HaHUH 00 OCHOBHBIX METOJaX HAYYHOT'O
IIO3HAHUS, MCIOJIB3YEMbIX B XHMHUHU IPU M3Y4YEHUM BEIIECTB M XHUMHMYECKHX SBJICHUH
(HaOmoeHue, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYAlLIUsX, CBSI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIOJHATh XMUMHUYECKUN HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HarpeBaHUH, MOJYYECHUE ITUIICHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JACHaTypauus OelIKoB Ipu
HarpeBaHUU, IBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBHM C MPAaBUIAMU TEXHUKU OE30MACHOCTH
npu oOpaleHNH C BEIIECTBAMH H JIAOOPATOPHBIM 00OpYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pPEAaKUUH HU
(GbopMynHpOoBaTh BHIBO/IbI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O HH(OPMALHIO,
II0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh TpaBWiIa SKOJOTMYECKH 1IeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBPHOCTH B ILEISAX COXPAaHEHHs] CBOETO 3JI0pOBbs U
OKpY’Karollel MpUPOJHOIN cpenbl, 0OCO3HaBaTh ONMACHOCTh BO3AECMCTBHS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUSI U MPEAOTBPAIECHUs UX BPEJAHOTO BO3JIEHCTBHS HA OpraHU3M
4eJI0BEKa;

JUIsi 00y4arolUuXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbS: YMEHHE NPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHHUIA;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXCs: YMEHHME HCIOb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3HadyeHuit JI. bpaitns i 3anucu XuMu4eckux popmyil.

11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHsSI Kypca «OOmmas W HeopraHudeckas XHMHsD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBIISIONMIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJAbTYPhl JIMYHOCTU, €€ (YHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pPEeHICHUA TMPAKTUYCCKUX 3aJad MW OSKOJIOIrM4YE€CKHU 000OCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATarolIne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEeKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKUCJICHUs, XHUMHYECKasA CBIA3b (KOBaJ'IeHTHaSI, MOHHas, MCETalJIndyecKasd, BOI[OpO)IHaSI),
KpUCTAJTIMYECKass ~ peméTka, TUIBI XUMHYECKUX  pEakIuil, pacTBOp, DJIEKTPOJUTHI,



HEDJIEKTPOJIUTBI, JICKTPOJIMTUYECKAs JUCCOLMALMSA, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEakIUM, XUMHYECKOE PpaBHOBECUE); TEOPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH [l WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUs DHEPIHH IPU XMMHYECKHX
pEaKMsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHYECKHE 3HAHU,
JeKalMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBJICHMH,
(bakTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH M O€30IMacCHOM HCIOJIb30BAHUU
BO)XKHEHIINX HEOPIaHWYECKUX BELECTB B OBITY M IPAKTUUECKON JAEATENbHOCTH YEI0BEKa,;

c(OPMHUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIC NPU3HAKU MOHITUMN, YCTaHABIUBATh
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIME IMOHATHS IPU ONHMCAHUU HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
GopMyn BelIECTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CHUCTEMaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BelIecTB (yrapHblil ras,
YIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BECTh, HErami€Has W3BEeCTb, IUThEBAas COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAJICHTHOCTb U CTEIIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEMHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, HOHHA,
METaJIJIMYECKasl, BOJOPO/JIHASA) B COCAMHEHMSIX, TUIl KPUCTAJIMYECKONW PEIIETKM KOHKPETHOI'O
BEIlleCTBA (aTOMHas, MOJIEKYJsSpHas, MOHHAas, MeTajlIM4yecKas), XapakTep cpellbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (MPOCTHIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(OTepHbIE THAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaudeckoro 3akona JI. MU.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHONB3Ys TOHSATUS «S-, P-, O-DJICKTPOHHBIE OPOMTANN», <«IHEPrEeTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBONCTB XMMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucteMbl XMMHUYECKUX 21eMeHToB [[. .
MeHpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBa HEOPraHWYECKUX BEIIECTB pA3IUYHBIX KJIaccoOB, IOATBEPKAaTh CYIIECTBOBAHUE
TEHETHUYECKOM CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKINI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3InYHbIM
nmpu3HakaM (YHCIy W COCTaBy pEarupyroIIuX BEMIECTB, TEIUIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMU, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIE
U COKpAallEHHBbIE YpaBHEHUS peaklrii MOHHOIO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHUYECKUX BEILIECTB, pACHO3HaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABIICHMSI AEKTPOHHOIO OajaHca 3TUX PEaKIUi;



Cc(OPMHPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH peakluu OT
pa3NMYHBIX (HAaKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHELIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb XHMHUYECKHE IIPOLECCHI, JIeXKAILIUE B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYYEeHUsl CEPHOM KHMCIOThI, aMMHAaKa, a TaKKe COPMHUPOBAHHOCTh
npeAcTaBieHuid 00 OOIMMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKHX MpoOIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

Cc(OPMHPOBAHHOCTE YMEHHUIl IMPOBOAUTH BBIYMCIEHHUA C MCIIOJIB30BAaHUEM IOHATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B HPU XMUMHYECKHX
peaKIMiX, Macchl BEHIeCTBA WM 00BEMA Ta3oB MO W3BECTHOMY KOJIIMYECTBY BEIIECTBA, MAacce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUjia MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
7a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKE MPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTh U BBIIOJHATH XUMHUYECKHUH SKCIIEPUMEHT
(pa3noxeHue MepoKcHIa BOAOPOAA B IPHUCYTCTBUM KaTalu3aropa, OINpeAeTeHHUE Cpeibl
PacTBOPOB BEILIECTB C MOMOUIBI0 YHHBEPCAILHOTO MHINKATOPA, BIMSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW DPEaKIWH, PeaKIMd HMOHHOTO0 OOMEeHa, KayeCTBEHHBIC pPEaKIUHh Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metamub» U «Hemertamib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 00pallleHNH C BELIECTBAMH U JIa0OpAaTOPHBIM 000PYI0BaHUEM, NIPEACTABIAThH
pe3yabTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATH XUMHMUYECKYIO HH()OpMALHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOW KOMMYHHMKanuu, WHTEpHET u
IPYTHX);

c(OPMHPOBAHHOCTE YMEHMH COOMIOJAaTh MpaBWiia SKOJIOIMYECKH Ie1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATENBHOCTH B LENSAX COXPAaHEHHS CBOErO 37I0POBbS U
OKpY’Kalomie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHMUMast cMbIcH mokasarens [1/1K, moscHATh Ha mpuMepax crocoObl
YMEHBIICHHUS U MPeI0TBPAIlleHHs UX BPEJIHOTO BO3JCHCTBUS HA OpPraHNU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB U XMMUYECCKHX SIBICHUIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYalOUIUXCs: YMEHHE HCIIONIbh30BaTh pelibedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IIJNTIAHUPOBAHUE

10 KJIACC

KoumnuectBo yacos DJIEKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
} NpPOrpamMmbI Beero Kourposibbie | 1IpakTHueckne | 5hq30patennuble
padoThI padoThI pecypebl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHUYCCKUX COSAMHEHUH A. 3
M. bytneposa
Hroro o pasneny 3
Pa3nes 2. Yriesogopoabl
2.1 [IpenenbHbIE YTIEBOJOPOIBI — ATKAHBI 2
99 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 1
' aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [TpupoHBIE HCTOYHHUKH YTIEBOJOPOIOB U 3 1
' ux repepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepxaiue opranundecKue coeTuHeHust
3.1 Crupter. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
' Croxubie Y3QUPBI
3.3 VYrneBobl 3 1
Hroro 1o pasneny 13




Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

4.1 AmuHbI. AMUHOKUCTIOTHL. benku 3
Wroro no pazueny 3
Pa3znea S. BbicokoMoJieKy/JISIpHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

11 KUVIACC

Ne ni/m HanmeHoBaHMe pa3jeioB U TeM

KoJunuyecTBo yacoB

DJIEeKTPOHHBIE




NPOrpaMMbl

(uudpossbie)

Konrpoabubie | IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHHU
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 3
anemenToB 1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pasznen 2. Heopranuueckasi Xxummusi
2.1 Mertabl 1
2.2 Hemeramibt 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Htoro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 11 kimace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «l3nareascTBo

«HpOCBCH_IeHI/IC»

Xumus 10 knace / Pymsutuc I'.E. @enpaman @.I", Aknimoneproe odmectso " M3gaTenbeTBo "

[Ipocsemenne"

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



