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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011ero 00pa3oBaHus pazpadoTaHa HA OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencraBieHHbIx B DeneparbHOM TrOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
00pa3oBarelibHbIe MPOrPaMMbl, U OCHOBHBIX MOJOXXKEeHUM «CTpaTeruud pa3BUTHUsI BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 10 2025 roga» (Pacnopsixenue [IpaButenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0A0B K pa3paboTKe MpOorpaMMbl [0 XUMUH, K OTIPEACIICHUIO 00I1Iel cTpaTeruu
o0y4deHHs, BOCHUTAHMs M Pa3BUTHUS 00YYAIOIIMXCS CPEICTBAMHU y4E€OHOrO MpeaMeTa «XUMUs»
st 1011 xiaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIIeNTyainbHbIe onoxenuss @PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe o0pazoBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTHEMJIEMOM YacThl0 MX 00pa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYphl YellOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peammsyercs xumudeckoe oOpa3oBaHuWe OOydYalOUIMXCS Ha YpOBHE CpeaHero oOmIero
0o0pa3oBaHUs CpeACTBAMU y4eOHOro mpeamera «XUMHs», CoAepKaHue U MOCTPOEHHUE KOTOPOIo
ompefieNieHbl B MPOrpaMMe MO XUMHH ¢ y4€TOM Crenu(puKd HAyKM XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TPUPOJIBI U B MAaTEPUAILHOMN KU3HU OOIECTBA, a TakKe ¢ YUETOM OOIIUX IeNel u
INPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbBI CpPEIHEro oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAYK UTPaeT 0cOOYI0 POjib B COBPEMEHHOU
[UBUJIM3AIMH, B CO3/JIaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE TNOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3auUMOACHCTBYSI C APYTHUMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTajla HEOThEMIIEMOI
YaCThI0O MHUPOBOU KYJBTYPHI, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TPyJa W KU3HU KaXKIIOTO
yreHa oOmiectBa. CoBpeMeHHass XMMHUs KaK HayKa CO3UJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTMI HalpaBjieHa Ha pelleHHe MIOo0ATbHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, YKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
3JI0pOBBA.

B cooTtBeTcTBUM ¢ OOHIMMH [ENSIMH ¥ TPHUHIUINAMH CpPEIHEro oOIIero oOpa3oBaHUS
conepxanue npeamera «Xumusi» (10—11 kinaccel, 6a30BbIil yPOBEHb U3YYCHUS) OPHCHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOYCHHUS B JKU3HB COIMyMA,
MPOJIOIHKEHHSI 00pa30BaHUs B PA3IMYHBIX O0JIACTSX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» U «O01as 1 HeopraHudecKasi XUMHs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIITFOTCSL OCHOBBI 0230BOM HAYKHU: CUCTEMa 3HAHUH M0 HEOPraHUIECKOH XUMHUH (C BKIIOYCHHEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckoi XxumMun. @opmMupoBaHue TaHHON CHCTEMBI 3HAHUH MPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OWOJIOTMYECKM aKTUBHBIX COCIMHEHHI. B Kypce opraHnyeckoil XUMHUU MOJTYYaroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Tox HOBBIM YTJIOM 3pEHHUsS B MpeaMere «XuMHUs» 0a30BOr0 ypOBHS paccMaTpUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Ennnas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomoniHseTcss B Kypcax 10 wm 11 kiaccoB naieMeHTaMU  COJEpXKaHUs, WMEIOIIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH € ISl TOMOMHEHUS 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enom coaepkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PriIocOPCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAHUYECKOTO U OPTaHMYECKOr0 MHUpa, 00YCIOBICHHOCTh CBOHCTB
BEIIIECTB UX COCTABOM M CTPOCHHEM, TIO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM dKCIIEPUMEHTA
W peIIeHUS TPOTUBOPEYHH MEXIy HOBBIMHU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUU B PEIICHUH DKOJIOTMYECKUX MPOOJIeM, a Takke MmpodiieM cOepekeHus
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3[aHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nmane pemeHus 3a7a4 BOCIUTAHUS, Pa3BUTHS M COITUATN3AINN 00 YIAFOIITNXCSI TPUHSATHIE
MporpaMMOl TI0 XMMHHU TOAXOABl K OMPENSICHUI0 COJEPKAHHUS W TOCTPOSHUS TpeaMeTa
nperycMaTpuBaoT (OpMUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIUX 0a30Boe
3HaUEHUE ISl PAa3IMYHBIX BHUJOB JEATEIHHOCTH: pEHICHHS NpoOsieM, MOHMCKa, aHauu3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUHU XUMHUH.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl, IPHU OMPEICIICHUN COJEPKATEIbHON XapaKTepUCTUKU
Henel W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAYMMOCTH TPaJAULMOHHO
npu3Haércst (OPMHPOBAHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTEeCTBO3HAHUS, TPAKTUYECKOH AEATEIbHOCTH YelIOBEKa M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOAMYECKON TOUKH 3pEHMs] TaKOW MOJXOJ K ONpEACNCHHUIO Leled H3ydeHus
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU LEISIMH U3Yy4YEHHs NpenMeTa «XuMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KakK Ba)KHEHIIEH coCTaBIsIOLIECH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAUMBIX UI MPUOOPETCHNUS YMEHHI OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH M CIOCOOOB MAEATENBHOCTH, CBS3aHHBIX C HAOJIOJCHHEM H
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atuM, comepikarenbHas XapakTepUCTUKa IeJIel U 3a/1a4 M3Y4YeHUs TpeaMera B
porpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHU ¢ HOBBIMU IIPUOPUTETAMH B
cucTteMe cpeaHero oouiero oopazoBanus. CeroHs B MpenojaBaHU XMMHUHU B OOJIbIIEH CTEEeHU
OTHAaETCsl MPEANOYTEHUE TIPAKTUIECKON KOMITOHEHTE CO/IepPIKaHus 00yUIEeHHs, OpPUSHTHPOBAHHOMN
Ha MOJrOTOBKY BBITYCKHHMKa 0OIIe00pa3oBaTeIbHOW OpraHU3alluy, BIaJEIOLIEro He HabopoM
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSMH aKTUBHOI'O
MOJTyYeHUs 3HAHUN U IPUMEHEHHS UX B PeaTbHOU KU3HU ISl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 9TUM TpH UW3yYEHHH TMpeaMeTra «XUMHS» JOMHHHPYIOIIEe 3HAYCHHE
nproOpeTaroT TaKKUe el U 33aa9H, KaK:

ajanTanys 00yJaroumxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILETrOCs MUpa, POPMHUPOBAHUE
UHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIFHOMY TIPUHSITHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHECHHUEM;

dopmupoBaHHE Yy OOYYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3IMYHbIX BHJIOB JESATEIBHOCTH: PELICHUs MpoOieM,
MOWCKA, aHanmm3a W o00paboTku uWHOOpPMAIMK, HEOOXOMUMBIX [JIsi TMPUOOPETCHUS] OIBITA
NEeSITeTTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKH C
MO3HULIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOAHYIO Cpey;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEILICKTYAIBHBIX U TBOPUECKUX CITOCOOHOCTEH
o0Oy4aromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE



TEXHOJIOTUH JIJIs TIOMCKA M aHAIM3a YIeOHOH ¥ HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJIePKaAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUM XMMHUYECKOTO SKCIIEPHMEHTA;

BOCTIUTaHHE Y 00yJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHSI YHEPTETUYECKUX PECYPCOB U COXPAHEHUS! MPHUPOJHOTO PABHOBECHS, OCO3HAHHS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3JI0POBBIO, @ TAKXKE MPHOOPETCHUS
OTIBITA UCITOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B ydeOHOM 1utaHe cpemaHero oomero oopazoBaHus HpeaAMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero oopazoBanusi, coctaisieT 68 yacos: B 10 knmacce — 34 yaca (1 yac B Heneno), B 11 kimacce
— 34 ygaca (1 4ac B Hezem1O).

COJAEPKAHUE OBYYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMMHU

ITpenmeTr opraHM4YecKOil XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyUYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opranuueckux coequHeHnii A. M. bytieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepusa. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBienue o kinaccupUKaMi OpraHnYecKux BelecTs. HoMeHknaTypa opraHndeckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TpUBHAIbHbIE Ha3BaHUS BaKHEHIIINX MTPeICTaBUTENEH KIIAaCCOB
OpPraHNYECKHUX BEIIECTB.

OKCHepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMH Ha WX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
[IPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psn. MeTaH M 3TaH — NpocTeumme
IPECTaBUTEINN ATKAHOB: (PpU3NYECKHe U XUMUUECKUE CBOWCTBA (peaKIK 3aMeIleHHsI K TOPEHUsT),
HAaxO0’KJICHUE B IIPUPO/JIE, IIOJyYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTeHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHWMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIYYEHUE U IIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyyeHne cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AlETuieH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, raIOTeHUPOBAHNUS, TUAPATALMU, TOPEHUS ), TOJIyY€HUE U IPUMEHEHUE.



Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHHE M IpPUMEHEHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue Ce0UCmMea (peakyuu 2ai02eHUposanus U HUMpPOBAHUs), NOLyUeHue U
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl mepepaboTKu HePTH: IEpEeroHKa, KPEeKHHT (TEpMHUYECKUH,
KataiuTuueckuil), mnuponu3. IlpogykTel mnepepaboTku HedTH, UX HPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOYKThI €ro nepepadboTKy.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedpTs» u «YTomaby, MoaennpoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTUYECKOW pPaOOTHI:
IIOJIy4YEHHUE 3TUJICHA U U3YYECHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Boblunicnenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Maccel, 00BbEMaA, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO
U3 UCXOJIHBIX BEILECTB WJIM POJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHHUE, (U3HYECKHUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
IpUMeHeHHe. BogopoHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XMMHUYECKHE CBOMCTBA (B3auMOJIHCTBUE CO IIETOYHBIMYU METaJIJIaM1, KaUeCTBEHHAsI peaKiys Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

®DeHo: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (peHona.
[Tpumenenue penomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKHE CBOICTBA (CBOMCTBA, O0OIIMe I KJlacca KUCIIOT, peaKIusl
sTepuduKanum), mojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KApOOHOBBIX KHUCIIOT, UX
MOIOIIIEE AEHCTBHE.

CrnoxHble 3pHUpPHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrieBonbl: cocTas, Kiaccuukaius yrieBoaoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEUIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ ruapokcuaom menu(ll), okucienne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIEeHHE, OpOXEHWE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NPUMEHEHHUE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEAKIIHSI C HOJIOM).




OKCrepUMEHTAIbHBIE METOAbl W3Y4YeHMs] BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE CIHUPTOB, Ka4eCTBEHHBIE
peakly OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciIeHHE
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom meau(ll), B3aumoaeicTBue kpaxmania
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA MIIM IPOAYKTA PEAKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOAHBIX BEUIECTB MM MPOIYKTOB PEAKIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHudeckue coeqnuenus. Gru3nueckrue 1 XuMHYeCKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKHA). buojormuyeckoe 3HaueHHE AMHHOKHCIIOT.
[TenTuael.

benku kak nmpuposHbIE BBICOKOMOJEKYISIpHBIE coeauHeHus. llepBuuHas, BTOpUYHas U
TpeTU4yHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: TUIPOIH3, JEHATYpallUs,
KauyeCTBEHHbBIC PEaKIK Ha OENKHU.

DKCIEepUMEHTAIbHbIE METO/bl M3YYCHHS BEIIECTB U WX IMPEBpalIeHUil: HAOII0/IeHuEe U
ONHMCaHUE JCMOHCTPALIMOHHBIX OIMBITOB: JI€HATypalus OEJIKOB MpPHU HAarpeBaHWHU, I[BETHHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeTUHEHHS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CPEHSAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COSTUHEHUI — MOTMMEpH3aIIHs U MOJUKOHICHCAIIHS.

DKCTepUMEHTAIbHBIE METOIbI M3YYEHHS BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanuzarus MexnpeaMeTHBIX CBS3€i MpH U3yd4eHUU opraHudeckoid xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSTUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBeHHO-HAyUHbIE TOHSATHS: SIBJIIEHWE, HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KiIaccupuKalus, TMEepUOJUYHOCTh, HAOIIOJEHNE, W3MEPEeHUE,
SKCIIEPUMEHT, MOJEIIUPOBAHUE.

®duznka: MaTepusi, HEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb,
BEIIECTBO, TEJO0, 00bEM, arperaTHOE COCTOSTHUE BEILIECTBA, (PU3MUECKHUE BETMUMHBI U €TUHULIBI UX
WU3MEpEHMUS.

buonorus: knetka, opranusm, Ouocdepa, oOMeH BeIIeCTB B OpraHusme, (OTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YTIIeBOIbI, KHUPbI, PEepMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TTOPO/IbL, TOJIE3HbIE HCKOTIAEMBbIE, TOILITUBO, PECYPCHI.

TexHONOrHs: MUIIEBBIE MTPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEICTRA,
JIEKapCTBEHHBIE M KOCMETHUECKHE MPenapaThl, MaTEPHUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHIX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMU4ecKui dieMeHT. AToM. Snmpo aroma, HW30TONBI. OJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMenTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOoHHas: KOH(UTYpaIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux sseMeHtoB J[. .
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 TPYIIaM U IepruoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3U (KOBAJICHTHAs
HEeNoJisipHasl U TOJSpHas, MOHHAs, MeTauinyeckas). MexaHu3smbl oOpa3oBaHMsl KOBaJIEHTHOMU
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOpHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON pPEIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B PaCTBOPE.

Knaccugukarus Heopranmdeckux coeAnHeHni. HomMeHkaTypa HeopraHm4ecKix BEeIeCTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAICKAIIUX K PA3TIMUYHBIM KIJIACCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUii B HEOPTraHUYECKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXpPAaHEHHS! MAcChl BEILIECTB, 3aKOH COXPAHEHUS U MpeBpallleHus
SHEPTUU TIPU XUMHUYECKUX PEAKITHIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTHMbIe peakLUu.
XnMuyeckoe paBHOBecHe. DakKTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnekrponauTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB M UX IpEBpallleHUui: JAEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumuueckux siaeMmeHtoB J[. M. MengeneeBay, u3ydeHue
MoJeNiell  KPUCTANIMYECKUX peIIéToK, HaOMI0JeHWe U OIUCAaHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJIOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
oTpefieNieHue Cpebl pacCTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATHLHOTO WHIMKATOPA, pPEeaKIUn
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIXx (aKTOpoOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3a1aun.

Pacuérbl mo ypaBHEHUSAM XUMHUYECKUX PEAKIHM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacuéThl ¢ UCTIOIB30BaHUEM MOHATHUS «MaccoOBasi J0JIs BEIIECTBAY.

Heoprannveckass Xumus



Hewmeramnsl. [lonoxenne HemetaioB B Ileproanyueckoi cuctemMme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0ocoOGHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJLIOB.
AJTOTpOnUsl HEMETAJUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa U yrieposa).

XUMHYECKHE CBOMCTBAa BaKHEWIIMX HEMETaJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yriaepojia U KPEeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obiiue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIOB.

XWMHYECKUE CBOMCTBA BAXKHEWIINX METAJUIOB (HATPHWH, KalWi, KaJbIlMi, MarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOMO/ICHUE U OINHCAaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIEIOYEH, KAUeCTBEHHBIC PEAKIIUU HAa KAaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétel Macchl BemecTBa Uil 00bEMa ra3oB M0 H3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIUU, €CIIU OJTHO M3 BEIIECTB UMEET IIPUMECH.

XuMUA 4 KA3Hb

Ponp xuMuu B o0ecnieueHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BuTUU MeAUIUMHEL. [[oHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenust 06 00X HAYUYHBIX TPUHITUIIAX TTPOMBITINIEHHOTO TIOJTYYEeHUSI BaKHEUIITHUX
BEILECTB.

YenoBeK B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DSJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC YI0OPEHHUS.

XUMHS U 3]I0pOBbE YEIIOBEKA: MpPaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO UCIOIb30BaHUs MPENnapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MexXnpeaMeTHBIX CBS3€H NMpU MU3y4yeHUH OO0IIel U HEOPraHUYEeCKONW XMMUU B
11 xmacce ocyImiecTBIseTCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIs1 OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATH3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHNUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKUI ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kimerka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.



['eorpacdusi: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLIINBO, PECYPCHI.
TexHOMOTHsI: XUMUYECKasI MPOMBILIIIEHHOCTh, METAJUTYPTUsl, TPOU3BOJCTBO CTPOUTEIIbHBIX

MaTcpurajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, nucBasa MMPOMBIIIJICHHOCTD,
(bapMaHGBTI/ILIGCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHUYCCKUX Impernaparos,
IMPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, OJICKTpOHHAasA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K peE3yibTaTaM OCBOCHHUS OO0YyYaIOIIMMHCS
poTrpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM [uid pa3pa0OTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBUU C CHCTEMHO-AEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypEe JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS NPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 0011Ero 00pa30BaHus BbIIEIICHBI
CJIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHHE O0YYaIOIIMMUCS POCCUHCKON TpakJaHCKOM HIACHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMEe TPaBOCO3HAHUS DKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE PE3yabTAThl OCBOCHHUS NPeAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOTo OOIEeCTBa,
OPUHATBIME B OOIECTBE HOpPMaMH M IMpaBUJIAMU MOBEJIEHHsI, CIOCOOCTBYIOIIMMHU MpolieccamMm
CaMOIIO3HAHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIINUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OTIBITA IT03HABATEIBHON U MPAKTUYECKOHN AESITEIBHOCTH 00YYAOLIUXCS MO peaTu3aliii MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

IIPEJICTABICHUST O COLMAJBbHBIX HOpPMax M IPaBWIAX MEKIMYHOCTHBIX OTHOIIEHMH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHMSI, IOTUKY M apryMEHThI IPYTHX
IIPU aHaJIKM3€ Pa3InYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;



2) NATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUYECKOIO MPUMEHEHHS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yJbTaT MJIUTEIbHBIX HAOIIOJACHUM,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IIPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHHM M IOCIEAYIOIIEM aHaJIu3e
nH(GOpPMALIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHbBIE C XUMUUECKUMH SIBJICHUSAMH, U IPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U [IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA ATUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPHbI 310POBbSI:

MOHMMAHUSA LIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro obOpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIpaBHII OE€30MacHOr0 OOpaIIeHUs] C BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

MOHMMAHUA LEHHOCTH TPAaBWJI WHAMBHAYAILHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS alKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BaTEIbCKOW JEATENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HalpaBJIEHHOCTH (B PaMKax CBOEr0 KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iyHOro pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASM TpyJla U pe3yibTaTaM TPYAOBOHl 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHTyaIbHON TPAeKTOPHH 00pa3zoBaHus, Oyay1ei
npodeccuu U peanu3aluu COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11€71€CO00pa3HOro OTHOLICHHS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKkTepa dKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbI;

0CO3HAHMsI HEOOXOIMMOCTH HCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJIsl peIlIEHHs] BOIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCAIIMX BpEeJ OKpYKalolled MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MpPeaIpPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHMS pPYKOBOJCTBOBAaTbCS HMH B



[I03HABATEIBHOM, KOMMYHUKAaTUBHON M COLIMATIBHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPaKTHUKH;

NOHMMAaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYyXKaroIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH MU
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bpl MaTepHaIbHOU
KYJBTYpPBl, PEIIEHUH IT100aIbHBIX IPOOJIEM YCTOHYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPEBOH,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM 0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00ecre4eHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYECKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMs CYIIHOCTHM METOJOB IIO3HAaHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUMX B HEM H3MEHEHUH,
yYMEHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOLINXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUSl JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUSX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEeOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanIbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqafonmxcs{ MCKIUCHUIITIMHAPHBIC
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUS, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
perynatuBHble), oOecreunBaronme (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYYalOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YyueOHBIC IEHCTBUS B TO3HABATENBHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPIZMH.

OBi1aieHHe YHUBEPCAJIbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUIMHU:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:



CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJIM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNiATh WENU JACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIOJIb30BaTh IMPH OCBOCHMM 3HAHUHA NPUEMBI JOIMUYECKOI'O MBIIIJIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMK BEIIECTB U XUMUYECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pPaCCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOJIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEIH, MPE0OPa30BBIBATH MOAECIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEIeHHH YYeOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33124, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M TIPOBENCHHS YYCHUUYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHHS.

3) padora ¢ unopmaunmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATHh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHHUS, KPUTUIECKH OIICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTHBOPEUNBOCTb;

dopMynupoBaTh 3ampOChl M TNPUMEHSATh Pa3IMYHbIE METOJbI NpPH IOHCKE U O0TOOope
uHpopManru, He0OXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3aay ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: MNPUMEHATh MEXIpeAMeTHble ((u3nyeckue U MaTeMaTH4ecKhe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:



3aJ1aBaTh BOTPOCHI IO CYIIECTBY OOCYX/IaeMOW TEeMbI B XOJ€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJCH, (POPMYITUPOBATH CBOW TMPEAJIONKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAICH pPe3yJbTaTOB MO3HABATEIBHOMN JEATEIBHOCTH, MOJYYSHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH  BBITOJHEHUH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAHHI ITyTEM COTIIACOBAHHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMH.

OBsJiaieHNe YHHBEPCAJIBHBIMH PeryJssTHBHBIMH IeHCTBHMU:

CaMOCTOSITENILHO TJIAHUPOBATh M OCYIIECTBISITH CBOIO TMO3HABATENIBHYIO JIEATEIHHOCTb,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npe/UiaraeMblii alITOPUTM JICHCTBHI TIPU BBHITIOJHCHUN YYEOHBIX W HCCIICIOBATEIbCKUX 3aj1ad,
BBIOMpAaTh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ y4E€TOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CAMOAHAaJIM3a M CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOIN COCTABIISIONIECH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (DOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM T'PAMOTHOCTH, HEOOXOAUMOW JUIsl pelIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
IIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUHM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMHUYECKast CBsI3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIIMOHAIBHAS TPYIMIMa, paguKald, H30MEpHUs, U30MEpPhI, TOMOJIIOTUYECKUN pPsJ, TOMOIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, NOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUU; MUPOBO33PEHUECKHUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMaHUsA
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTABa, CTPOCHUS U
MIPEBPAILCHUN OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUUYECKUX BEIECTB
Y YpaBHEHUW XMMHUUYECKUX PEaKIUi, NU3rOTABIUBATh MOJEIIH MOJEKYJ OPraHWYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;



c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIACCy/TpyNIe COeTUHEHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COECIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckoii HomeHnkinatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIbHBIC HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITWUJICH, MPOIUJIEH,
alleTUJICH, STHJICHIJMKONb, TJIMLEPUH, (eHOoN, (OopMaibAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEACNATh BHJAbl XMUMHUYECKOH CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IPEJICTAaBUTENICH PA3IMUHbIX KIACCOB OPraHUYECKHUX BEILIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTHieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJerul, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XHMHUYECKUM YpPaBHEHUSAM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WIIK MPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHUS, MCIONb3YEMbIX B XHMHHU IIPU M3YYEHUM BEIIECTB MU XUMHYECKHX SIBJICHUUN
(HaOmoJieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIIOJHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpalleHus] OPraHuYecKUX BEIECTB MPU HArPeBaHUU, MOJYUYECHUE ITHIICHA U U3YYEHHUE ero
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPTraHNYECKUX BEIIECTB, I€HATYpaLus OSJIKOB TP HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU 0€30MTaCHOCTH MPHU 00paIleHuN
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HH(pOpMaluio,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENPHOCTH B LENSIX COXPAHEHUS CBOETO 3JI0POBbS U
OKpYKalolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI



OTIpENIEIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAash cMbIcn mokasatens [1JIK, mosicHsITh Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUIE OOYYaIOIIUXCs C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMCHHE NPUMCHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHIA;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIINXCS: YMEHHUE UCTIONB30BaTh PEIbeyHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMu4eckux (GopMyiL.

11 KUIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOECHUS Kypca «O01mas 1 HeopraHndeckast XUMUs» OTPaKaroT:

c(OPMHUPOBAHHOCTD ITPECTABICHUN: 0 XUMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-HAyYHON
KapTHHbBl MHMpa, POJIM XMMHUU B IO3HAHUU SBJICHUN MPUPOJbI, B (POPMUPOBAHUN MBILUICHUS U
KyJbTYpHl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMON Ui pEeHICHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30POBBIO U
HOPUPOIHOI cpere;

BJIAJICHUE CUCTEMOM XUMHUECKUX 3HaHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJArarolue
HNOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAJUINYecKas, BOJOPOJHAs),
KpUCTaNIM4YecKass  pemérka, TUIBI XUMHUYECKUX  peaklUil, pacTBOp, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMAIMUS, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
Jucconuanuy, nepuoanueckuil 3akon J[. M. MenzaeneeBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB,
3aKOH COXPAaHEHMs U TPEBPALICHUs SHEPrHM MPU XMMUYECKMX PEaKLHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMaHUS
INPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIE MPU3HAKHU MOHATHH, yCTaHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU OMNHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BEIIECTB M YypaBHEHUM XHWMUYECKUX PEAKIUI, CHUCTEMaTHMUECKyld HOMEHKIIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
ApyrHue);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMHUYECKIX
AIIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MOHHA,
METAJIJINYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COETUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONpeAEeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE THAPOKCHUIBI, COJIN);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUYECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEIMHEHMH MO nepuoaaM U rpynnam llepuoanyueckoil cucTeMbl XUMUYECKHX AeMeHnToB [l. U.
MeHpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBOHCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMH BEIeCTBAMHU C IIOMOIIbIO YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XMUMHYECKUE PEAKIMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKLMH, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX ITH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIMHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI, JIeKAIIIEe B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONS BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHUYECKUX
peaKIusIX, MacChl BEMIECTBA WJIK 00bEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (eKTa peakii Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYNON U
1abopaTOpHBIM 000PYIOBaHHEM, a TAaK)KEe MpaBUIa OOPAIIEHUS C BEECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmokeHUEe TEPOKCHIA BOJOPOAA B NPHUCYTCTBHHM KaTallM3aTopa, OMpEICIICHUE CpPeJlbl
PacTBOPOB BEIIIECTB C MOMOIIBIO YHUBEPCATLHOTO WHINKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMH, PEeaKIMu HMOHHOTO OOMEHAa, KaueCTBEHHBIC pEaKIMu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIEPUMEHTAIBHBIX
3amady no temaM «Mertamnel» U «HemeTamnel») B COOTBETCTBHM C MPaBHIAMU TEXHUKHU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATh



pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET U IPYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JEATEIHHOCTH B IEJISIX COXPAHCHUS CBOETO 370POBBS U
OKPY>KaloIlle MPUPOJIHON Cpeibl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsl O0y4aroluXCcs C OrPAaHMYECHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL CTIETIBIX U Ca00BUASIINX O0YYAIOIIMXCS: YMEHHE UCTIOJIb30BaTh pPelbeHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n MmporpaMmal Bcero K. Tp. o0pa3oBaTe/bHbIE
P- P- pecypcsl

Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM

[Ipenmet oprannueckoit xumuu. Teopus

11 CTPOEHMS OPraHUYECKUX COETUHEHUN A. 3
M. bytneposa
Uroro mo pazneny 3

Pa3nea 2. Yraesogopoasbl

2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHbI 2
99 HenpenenbHble yriaeBogOpOIbl: aIKEHBI, 6 1
aJTKa/IneHbI, AITKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB 3 1
U UX mepepaboTKa
Hroro mo pasneny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst

3.1 Crupter. ®enon 3

3.9 Anpaerunsl. KapOoHOBBIE KHCITOTHI. ; 1
CrnoxHble 3¢upbl

3.3 YrneBoasl 3 1

Hroro no paszneny 13




Pasnen 4. A3oTcoaep:kamye opraHudecKue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3

Uroro mo pazneny 3

Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOI'PAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne ni/m p K. Tp. (mndp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
p- p- pecypchl
Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
11 [lepuonnyeckas cucrema 3
XUMHUYECKUX djieMeHToR /1. M.
Menpeneena
12 CtpoeHue BemiecTna. 4
' MHoroo6pasue BELIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi xumMusi
2.1 MerTanisl
2.2 Hemertamier 9 1
23 CBs13b HEOPTaHUYECKUX U 9
' OpPraHMYECKHX BEIIECTB
Hroro no paszneny 17
Paznea 3. Xumusd u Knu3HbL
3.1 XUMHSA U KU3HD 4
Uroro no pazaeny 4




OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34 2 3

INOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC

N KounyecTBO 4acoB JJIeKTPOHHbIE
n/ Tema ypoka K. Ip. Jlara uHppOBLIe

I Bcero D D H3YyYEeHHUs oOpa3oBareJib

HbIe pecypchl

[Ipenmer opraHu4ecKOi XUMHH,
1 e€ BOBHMKHOBEHHUE, PAa3BUTHE U 1 02.09.2024
3HAYCHUE

Teopusi cTpoeHHs OpraHUYECKHX
2 coequHenuniit A. M. bytieposa, eé 1 09.09.2024
OCHOBHBIE TTOJIOKEHUSA

[IpencraBnenue o
KJ1accu()UKALMU OPraHMYECKIX
BenecTB. HomeHkatypa

3 1 16.09.2024
(cucremaTuveckas) u
TpUBHAJIbHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaBVI/I CTpOCHHUE, 1 93.09.2024
TOMOJIOTHUYECKUH psift

5 MeraH u 3TaH — npocrenmue 1 30.09.2024
MPEJCTAaBUTENN AIIKAHOB

5 AJ'IKVCHBIZ COCTaB U CTPOCHHE, 1 07.10.2024
CBOHCTBa
OTUJIEH U IPOIUIEH —

7 IIPOCTEHNIINE TPEICTAaBUTENN 1 14.10.2024

AJIKCHOB

[IpaxTnueckast padora Ne 1.
8 «[lonydyenue sTHIIeHa U U3y4EeHUE 1 1  21.10.2024
€ro CBOMCTBY»

Ankanuensl. byraguen-1,3 u
-1,3. 11

MetunOyranuen-1,3. [lonydyenue 1 11.11.2024

CUHTETHYECKOTO KaydyKa 1

pEe3HHBI




10

AJIKHHBI: COCTaB U 0COOCHHOCTHU
CTPOCHMSI, TOMOJIOTHUECKHUMA PSII.
AneTuieH — NnpocTenmii
MPEJICTAaBUTEb AJTKHHOB

18.11.2024

11

12

13

Beluncnenus no ypaBHEHHUIO
XUMUYECKON PEAKLUU

ApeHbl: 6€H3011 ¥ TOJIYOI.
TokcuuHOCTH apeHoOB

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHALICKAIINX K Pa3TUYHbIM
KJlaccaMm

25.11.2024

02.12.2024

09.12.2024

14

[IpupoHBIE HICTOYHUKHU
YIJIEBOJOPOJOB: IPUPOAHBIN ra3
U TIONyTHBIE HE(PTAHBIE I'a3bl,
He(PTh U IPOAYKTHI €€
nepepadoTKu

16.12.2024

15

[IpupoHBIE HICTOYHUKHU
YIJIEBOJOPOJOB: IPUPOAHBIN ra3
U TIONyTHBIE HE(PTAHBIE I'a3bl,
He(PTh U IPOAYKTHI €€
nepepadoTKu

13.01.2025

16

Kontponbnas paboTta mo pazaery
«YTIIeBOAOPOIBD

23.12.2024

17

18

19

[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBsizb
MHoOroaroMHble CIUPTHI:
STUJIEHTJIMKOJb U TIULIEPUH
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE

20.01.2025

27.01.2025

03.02.2025

20

21

22

Anpaeruabl: GopManbaerua u
areTagbpJaeTuI. ANeTOH
OAHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHUHAs U YKCYCHas
[TpakTuyeckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

10.02.2025

17.02.2025

24.02.2025




23

CreapuHoOBas U 0JICMHOBAsI
KHCIIOTHI, KaK TIPEICTAaBUTEIN
BBICIIUX KapOOHOBBIX KHCIIOT

03.03.2025

24

25

26

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOILIEE
JICUCTBUE

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['MapoIIn3 CI0KHBIX
3¢upoB

XKupsl: runponan3, npuMeHeHue,
Ouo0ruuecKas pojb )KUPOB

17.03.2025

31.03.2025

07.04.2025

27

VrieBoasl: COCTaB,
kiaccudukanus. Baxneitmme
MPEICTABUTEIIN: TIIFOK03a,
bpykTo3a, caxaposa

14.04.2025

28

29

30

Kpaxman u nemnronosa kak
MPUPOIHBIE ITOJIUMEPEI
KonrtponbHas pabota no pasaeny
«Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHUS»

AMMHBI: METUJIAMWH W aHWJINH

21.04.2025

28.04.2025

07.04.2025

31

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHUYECKUE COCTMHEHUS, UX
OHOJIOTHYECKOE 3HAUCHHE.
Ilentuanl

14.04.2025

32

33

34

benku xak npupoaHsIe
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [ImacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

21.04.2025

28.04.2025

28.04.2025




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

Xumus 10 xkmace/ O.C.I'abpuensia.- M.: [Ipoda , 2020

Xumus 11 xnace/ O.C.I'abpuensa.- M.: [Ipoda , 2023

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






