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HOACHUTEJIBHAS 3AIIMCKA

IIporpaMmMa 1Mo XWMHH Ha YpOBHE CpemHero ooOmero oOpa3oBaHWs pa3padoTaHa HA OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHM K pe3ysbTaTaM OCBOCHHUs (efepalbHON 00pa3oBaTeIbHOW MPOTPAMMBI CPETHETO OOLIETO
obpazoarus (POII COO), mpeacraBneHHbIXx B PenepalbHOM TOCYIAapCTBEHHOM 00pa30oBaTeIhHOM
cragmapre COO, c¢ yuérom Konuenmum mnpenogaBaHusi y4yeOHOTO mnpeamera «XWUMHS» B
oOpa3oBaTenbHbIX opranuzanusax Poccutickoit @enepanyn, peann3yomnux OCHOBHBIE 00pa30BaTeIbHbIC
MIPOTPaMMBI, 1 OCHOBHBIX TIOJIOKeHHH «CTpaTerun pa3BuTHI BocuTaHus B Poccuiickoit denepanum Ha
nepuon a0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3paboTKe MpOrpaMMbl MO XHUMHHU, K ONpPEAETICHUIO OOIIel cTpaTeruu
00y4eHus1, BOCIIUTAHUS U Pa3BUTHS 00yUarOMINXCA CPEICTBAMU Y9eOHOro npeaMeTa «Xumus» ajst 10—
11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyansHble monoxeHuss PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH 1IeJIeH, CONepKaHus, pPe3yabTaToB OOY4YeHHS W TpeOOBaHMH K YPOBHIO
MIOJrOTOBKH BBIITYCKHHUKOB.

XuMmudeckoe o0pa3oBaHWE, MOITyYaeMOe BBITYCKHUKAMH OOIe00pa30BaTeNbHON OpraHU3aIii,
SBIISIETCS] HEOTHEMIIEMOH JacThI0 UX 00pa3zoBaHHOCTH. OHO CITY’KHUT 3aBEPIIAOIIIM STAllOM pear3aliiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX ILIEIOCTHOH CHUCTEMeE
XUMHYECKOTO 00pa3oBaHMsA. DTH IIEHHOCTH KacaloTCsl MO3HAHWs 3aKOHOB MPHPOJBI, (POPMHUPOBAHHS
MHUPOBO33pEHHS M O0Ie KyIbTyphl YeOBEKa, a TaKKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0OPOBBIO M TNPHPOAHOHN cpene. Peamusyercst xummdeckoe oOpa3oBaHHe OOYYAIOIIMXCS Ha
YpOBHE CpeaHero oOImero o0pa3oBaHUsl CPEACTBAMH Y4YeOHOTO MpeaMeTa «XUMHS», COACpKaHHE H
MOCTPOEHNE KOTOPOTO OINpPENEICHBl B MPOTpaMMe MO XUMHUHU C YIETOM CHEIU(PUKH HAYKH XUMHH, €€
3HAYCHHMS B MTO3HAHUH MTPUPOJIBI U B MATEPUAIILHOM XKHU3HHU OOIECTBA, & TAKKE C YUETOM OOIIUX HEIeH 1
NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEJHEro olmiero odpa3oBaHHs B
Poccuiickoii ®enepanuu.

XuMHsL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIrpaeT OCOOYyI0 pPOIb B COBPEMEHHOU
[UBWIM3AIMYA, B CO3JaHMM HOBOH 0a3bl MaTepUalbHON KynbTypbl. OHa BHOCHUT CBOHM BKIIaj B
(dopMHpOBaHNE PALUOHAILHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE LEIOCTHOTO TPEACTaBICHUS 00
OKpY’KaroIlleM MHpE KaK O €AMHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (GOpMUpPYETCS B XUMUH HA OCHOBE
MOHUMAaHUs BEHIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIy CTPOCHHEM
BC€HOICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IMPUMCHCHUA.

TecHO B3aMMOEHCTBYS C JIPYTMMH €CTECTBEHHBIMHM HAayKaMd, XHMHS CTaja HEOTheMIIEMOU
YaCThI0 MHUPOBOW KYyJBTYPHI, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TPy/Aa W JKU3HM KaKJOr0 UJeHa
obmrectBa. CoBpeMeHHast XMMHUsI KaK HayKa Co3HJIaTelbHas, Kak HayKa BHICOKUX TEXHOJIOTHIT HalpaBieHa
Ha peleHne TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETHIECKOM,
MUIIEBOH, SKOJIOTHYECKOM OE30MTaCHOCTH M OXPaHbI 37I0POBbSL.

B cooTBeTcTBUU C OOIIMMU LEISIMHA M MIPUHIMIIAMA CPEIHETO OOIIero 00pa3oBaHMsl COACPKAHNUE
npenmeta «Xumusp» (10-11 kmaccrl, 0a30BBIH yPOBEHb M3YYEHHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO
Ha  OOMIEKYJIbTYPHYIO TOJTOTOBKY  OOyYalOIIUXCS, HEOOXOAMMYK WM I BBIPAaOOTKH
MHPOBO33PEHUYECKUX OpPHEHTHUPOB, YCIEIIHOIO BKIKOYEHHSA B JKHU3Hb COLMyMa, IPOJOJDKEHUS
00pa3oBaHHs B pa3IMYHBIX 00JIACTAX, HE CBS3aHHBIX HETMIOCPEICTBEHHO C XUMHUEH.

CocTaBIAOMUME TIpenMeTa «XHUMUS» SBISIOTCS 0a30BbIe Kypchl — «OpraHnndeckas XUMHS» U
«O0m1ast ¥ HeOpraHU4ecKast XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEPKAHHS KOTOPBIX SBISIOTCS OCHOBBI
0a30Boif HAYKHU: CHCTEMa 3HAHHMI 110 HEOPraHWMYECKOH XMMUU (C BKIFOUCHHEM 3HAHWH U3 00IIel XUMUH)
M opraHnvecko xumuu. @DopmMHpoBaHWE MAHHOW CHUCTEMbl 3HAHMKA MNPH HU3YYCHUH IIpeaMeTa
o0ecrieyrBaeT BO3MOXKHOCTb PACCMOTPEHHs BCETO MHOT000pa3us BELUIECTB HA OCHOBE OOLINX MOHSATHMH,
3aKOHOB U TEOPUM XUMUU.

Ctpykrypa coaepkanus KypcoB — «Opranndeckas Xumusi» u «O01as 1 HeOpraHudecKasi XuMHUs»
chopMHupoBaHa B NpOrpaMMe 0 XMMHHU Ha OCHOBE CHCTEMHOTO IOAXOAa K HM3YYEHHUIO Y4eOHOTo
Martepuaiga U OOyCIOBJICHA HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha ONpeleIEHHBIX
TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOi XMMHH BEIIECTBA PacCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUH CTPOCHMSI OPraHUYECKUX COCIMHEHUI, a TaK)Ke Ha YPOBHE CTEPEOXUMHUYECKHX U
3JIEKTPOHHBIX MPEICTABICHUH O cTpoeHHH BeulecTB. CBeleHMs 00 M3y4aeMBIX B Kypce BeLIecTBax
JTAIOTCS B Pa3BUTHH — OT YTJIIEBOJIOPOIOB IO CIIOKHBIX OMOJIOTHYECKH aKTHUBHBIX COoeqUHEeHHH. B Kypce
OpPraHUYEeCKOW XHMHUHM TIOJy4arOoT pa3BUTHE COHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro



00pa3oBaHMs NEPBOHAYAIIBHBIE TPEACTABICHUS O XMMHUECKOH CBSI3H, KIACCH()UKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCMOCTH CBOMCTB BEILECTB OT UX CTPOEHHS, O XUMUUECKON PeaKI1H.

[Tox HOBBIM YIJIOM 3peHUS B IIpeaMeTe « XUMHUsD» 0a30BOTO YPOBHS PaccMaTpUBACTCs U3yUSHHBIH
Ha YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHus TEOPETUUECKUI MaTepuan U (hakTOJIOrMYeCKHe CBEACHUS O
BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas 1 HeOpraHHYECcKass XUMUD
o0yyaromumMcs MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HaTh 3HAYEHHUE IEPHONUYECKOr0 3aKOHA C
OOMIETEOPETUUECKUX M METOJOJOTUYECKUX IO3ULIUH, TIIy0Xke MOHATh HCTOPHYECKOE H3MEHEHHE
(YHKIHIA 3TOTO 3aKOHA — OT 0000MIaroImei 10 OOBICHSIONMIEH 1 TPOTHOZUPYIOIIEH.

Enunast cucrema 3HaHMN O BaXKHEHIIMX BEIIECTBaX, MX COCTaBe, CTPOCHUHU, CBOMCTBaxX H
NPUMEHEHUH, a TaKKe O XMMHUYECKHX PEaKLIUSAX, WX CYIIHOCTH W 3aKOHOMEPHOCTSX NpOTEKaHHS
nomonHsiercst B Kypcax 10 u 11 kiaccoB aneMeHTaMu coiep:KaHus, UMEIOUIMMHU KyJIbTYPOJIOTHUECKUH 1
NPUKIAIHON XapakTep. ODTH 3HAHUSA CHOCOOCTBYIOT HMOHHUMAHHUIO B3aMMOCBS3M XUMHH C JIPYTHMH
HayKaMH, pacKpbhlBaloT €€ pOJb B IO3HABATENbHOW M MPAKTUYECKOH [EeATETHbHOCTH YeNlOBEKa,
CIOCOOCTBYIOT BOCIIMTaHHIO YBa)KEHHS K IPOLECCY TBOPUECTBA B OOJACTH TEOPHUHM U MPAKTHUECKUX
NPUIOKEHUH XUMHH, IOMOTAIOT BBIILYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U IMYHOCTHO 3HAUYMUMBIX
npobjeMax, CBSI3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATH MHGOPMALMI0 M HNPUMEHITh €€ Ui
IIOITOJIHCHUA 3HaHHI7[, PEIICHUA MHTCIUICKTYAJIbHBIX U SKCIICPUMCHTAJIbHBIX UCCICA0BATCIILCKUX 3adaY. B
LIEJIOM COAepKaHHue Y4eOHOro mnpeamera «XUMHA» NAHHOTO YPOBHSA H3Yy4YCHHS OPHEHTHUPOBAHO HA
(opMupoBaHUE y OOYYaOIUXCS MHPOBO33PEHYECKONH OCHOBBHI JUUISI TTOHUMaHUS (HIOCO(PCKUX HACH,
TaKMX KaK: MaTepHalbHOE EJMHCTBO HEOPTAaHMYECKOTO W OPTaHMYECKOro MHUpa, OOYCIOBIECHHOCTH
CBOJCTB BEIIECTB UX COCTABOM U CTPOCHHUEM, II03HABAEMOCTh IIPUPOJHBIX SIBJICHUNA IIyTEM KCIIEPUMEHTA
U pELICHUs] MPOTUBOPEYNHA MEXIY HOBBIMU (DaKTaMH U TEOPETHUECKUMHM MPEINOCHUIKAMH, OCO3HAHHE
pOJIM XMMHU B PELICHUH SKOJIOTHYECKUX MpoOJeM, a Takke MpoOiieM cOepekeHUs] dHEpreTUYecKuX
PECYypCOB, ChIPpbA, CO3AaHUA HOBBIX TEXHOJIOTUH U MaTepualioB.

B mmane pemienus 3amad BOCIMTAHHMS, Pa3BUTHS M COLUAIN3ALUHM OOYYarOIIUXCSl NPHHSATHIC
OpOrpaMMOi MO XHMMUM MOAXOAbl K ONPENENCHHIO COACP)KaHUS W IIOCTPOCHHS IpeaMeTra
npeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCANBHBIX YUYEOHBIX ACUCTBHI, MMEIOMIUX 0a30BOE 3HAUCHHE
JUTSL Pa3InYHBIX BUJIOB JIESATEIBLHOCTU: PeUIeHuUs po0ieM, ToMcKa, aHalu3a 1 00paboTku nHPOPMALIUH,
HEOOXOMUMBIX JJIs1 NPHOOPETEHUs] OmIbITa MPAKTUYECKOM W MCCIEOOBATENILCKOW AEATENbHOCTH,
3aHUMAIOIICH Ba)KHOE MECTO B IO3HAHMH XUMHH.

B mpaxTrke mpernogaBaHUs XUMHHM Kak Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, TaK U Ha
YPOBHE cpenHero olmiero oopa3oBaHUsl, IPU ONPEACICHUN COJCPKATENbHON XapaKTEPUCTHKH LeJei
W3y4eHHs NpeAMeTa HalpaBICHUEM MEPBOCTEHNEHHOW 3HAYMMOCTH TPAAMLMOHHO NpPU3HAETCA
(dbopMHpOBaHNE OCHOB XMMHUYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
JeSITEIbHOCTH YEJIOBeKa M KaK OAHOTO M3 KOMIIOHEHTOB MUPOBOW KyJBTYpbl. C METOJUYECKONH TOUKH
3pEHMS TaKOW IMOAXO K ONPENESIICHHIO LeJIel N3ydeHHsI TPEeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

Cormnacuo I[aHHOﬁ TOYKE 3pCHHA I'IaBHBIMU LEISAMU U3YUYCHUA NPCIAMETA «XuMusa» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sABNISIFOTCSI:

(bopMHpPOBaHNE CUCTEMBI XUMHUUECKUX 3HAHMHM KaK BaKHEHIIEH COCTABISIOIIEH €CTECTBEHHO-HAyYHON
KapTHHBl MHpPa, B OCHOBE KOTOPOH JIeXaT KIIOYEBbIE MOHATUS, (QyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUHU
XHUMHH, OCBOCHHME SI3bIKa HAayKH, YCBOCHHE U IIOHMMaHHE CYIIHOCTH JIOCTYIHBIX 0OO0OIIEeHHH
MHUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOPHEH MX pa3BUTHS U CTAaHOBJICHMUS,
(l)OpMI/IpOBaHI/Ie H Pa3sBUTUC Hpe}lCTaBJ’IeHI/Iﬁ O HAayY4YHBIX MCTOAAX IMO3HAHHWA BCIICCTB U XMUMHUYCCKHUX
peakiuii, HeOOXOAUMBIX JIJIsl TIPUOOPETEHUSI YMEHHI OPUEHTUPOBATHCSI B MUPE BELIECTB U XHMHUYECKUX
SBJICHUH, UMEIOIIMX MECTO B TIPUPOJIE, B IPAKTUUECKON 1 MOBCEAHEBHON JKH3HHU;

pa3BuTHUC YMCHI/Iﬁ u CHOCO6OB JACATCIIBHOCTH, CBA3aHHBIX C Ha6_HIOZIeHI/IeM u 06’[)51CH€HI/ICM XUMHWYECKOTO
JKCIIEPUMEHTA, COOITIOJICHUEM TPAaBUII OE30MAaCHOT0 00pAIIeHHs ¢ BEIIECTBAMHU.

Hapsny c atim, cojepikarelbHas XapakTepUCTHKa IleNiel W 3a7ad HM3y4eHUs MpenMera B
nporpaMMe Mo XMMHHM YTOYHEHa M CKOPPEKTHPOBaHAa B COOTBETCTBHM C HOBBIMH IPHOPUTETAMH B
cucTeMe cpeHero oomero oopazosanusi. CeroHs B IpenoJaBaHui XUMHUH B OOJIbIIEH CTEIIEHH OTAAETCS
MPEMOYTEHHE MPAKTHUECKON KOMIIOHEHTE COJIepKaHMs O0y4YeHHs, OPHEHTUPOBAHHON Ha TOATOTOBKY
BBIMIYCKHMKA  00mIe00pa3oBaTeNbHON  OpPraHM3alld, BIAJEIONIET0 HEe HabopoM 3HAaHMHA, a
(YHKUMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH M yMEHHMSIMHA aKTHBHOIO TOJIyYeHHs 3HAHUH U
IMPUMCHCHUA UX B peaHBHOﬁ JKU3HU JJI pCIICHUA NPaKTUYCCKUX 3a1a4.



B cBs3M ¢ 3TUM Ipu M3ydYeHMH TpeaMeTa «XHMUs» JOMHHHUPYIOIIee 3HAYeHHE NMPHOOPETAIOT
TaKHe IeIN U 33/1a4H, Kak:

ajanTanys oOydyaromuXcs K YCIOBUSAM JAWHAMHYHO pPa3BHBAIOLIErocs MHpa, (GopMupoBanue
MHTEUICKTYaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHMIO, COTPYAHHUYECTBY,
CaMOCTOSATEIBHOMY TIPHHATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX )KNU3HEHHBIX CUTYaLUsIX, CBA3AHHBIX
C BEIIECTBAMH U UX IPHMEHEHHEM;

¢dopMupoBaHKE y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHLHUH), MMEIOMINX
YHUBEPCAIBHOE 3HAYCHUE [UIS PA3IMIHBIX BUIOB JIESTEIFHOCTH: PEIICHNS IIPOOIIEM, TIONCKA, aHATIN3a U
00paboTku wHMOPMAIIH, HEOOXOIUMBIX ISl IPHOOPETCHUS OIBITa ACITCIIBHOCTH, KOTOpas 3aHUMAacT
Ba)XHOE MECTO B TO3HAHMM XHMHH, a TaKKe IJIS OLUCHKH C MO3HMLMH KOJIOTHYECKOi 0e30MacHOCTH
XapakTepa BIUSIHUS BEIIECTB M XUMUYECKUX MPOLECCOB HA OPTaHM3M YeIOBeKa U MPUPOTHYIO CPENy;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIJIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yyYaromuxcs: criocoOHOCTH CaMOCTOSATENFHO MPHOOPETATh HOBBIE 3HAHUS 110 XMMUU B COOTBETCTBHH C
JKU3HEHHBIMH MTOTPEOHOCTSIMH, UCTIOJIB30BaTh COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOIOTHH IS TIOMCKa
¥ aHaJHM3a y4eOHOM M Hay9HO-TIOMYJISIPHOM HH(OPMALINH XUMHIECKOTO CONCPIKAHHS;

¢dopMupoBaHHe M pa3BUTHE y OOYYAIOIIMXCS ACCONMATUBHOTO W JIOTMYECKOTO MBIIIICHUS,
HaOJII0IATeTbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOJMMBI, B YaCTHOCTH, MPU
IUTAHWPOBAHUH U MIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCHHTAHHE y OOydarommxcs yOeKIEHHOCTH B TYMaHHCTHYECKOW HANpaBICHHOCTH XHMHH, €€
Ba)KHOM pojin B pCUHICHUN FJ'IO63J'IBHI)IX HpO6JICM paloOHAJIBHOI'0 NPHUPOAOIIOJIB30BaHNA, ITOIMMOJIHCHUA
9HEPreTHUECKUX PECYpPcOB M COXPaHEHHsS MPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH
0epeXHOr0 OTHOIICHHS K IPUPOJIEC U CBOEMY 3/I0POBBIO, @ TAKIKE MPUOOPETEHHS OIBITA HCIOIB30BAHHS
IMMOJTY4YCHHBIX 3HAHUN AJId TIPUHATHA T'PaMOTHBIX peHIeHI/Iﬁ B CUTyalluiaX, CBA3AHHBIX C XUMHWYCCKHUMU
SIBJICHUSIMU.

B y4e6HOM 1UTaHE CpeqHero 00mero oopa3oBaHus MpeaMeT «XuMHUsT» 0a30BOTO YPOBHS BXOIWT B
COCTaB MpeMeTHOH o0macTi «EcTecTBeHHO-HAYUHBIE IPEAMETHI».

OOmiee 4nCIIo 4acoB, OTBENEHHBIX ISl U3yYCHUSI XUMHHU, HA 0a30BOM yYpOBHE CpPETHETO OOIIETO
obpazoBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1
gac B HEACITIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKON XUMMHU

IIpenMer opraHn4ecKkoi XUMHUM: €€ BO3HUKHOBEHUE, PA3BUTHE W 3HAYCHHE B MOITYYEHHH HOBBIX
BELIECTB U MaTepUasoB. Teopus CTpoeHUs opranndeckux coenvHeHnii A. M. bytnepoBa, e€ ocHOBHBIE
nojoxeHusi. CTpyKTypHbIe (GOpMyJBl OpraHMYEeCKUX BellecTB. [ oMoJorus, u3omepus. XUMUYECKas
CBA3b B OPTaHUYECKUX COCTUHEHNSIX — OMHAPHBIE U KPAaTHBIE CBSI3H.

[IpeacraBnenue o KiaccUpUKAIMKM OPraHWYECKUX BellecTB. HoMeHKaTypa OpraHMYecKHx
COCIMHEHMI (cucTeMaTHyecKas) M TPHUBHUANbHBIC HAa3BaHUS BaKHEHINMX TNpENCTaBUTENICH KIIACCOB
OpPraHUYECKUX BEUIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHUS] BEIECTB M MX IPEBPAIICHUI: O3HAKOMJICHHE C
o0Opa3amMy OpraHMYeCKHX BEIIECTB M MaTepuallaMH Ha WX OCHOBE, MOJAEIMPOBAHHE MOJICKYI
OpPraHUYECKUX BEILECTB, HAOIIONEHHE W OIHMCAHWE IEMOHCTPALIMOHHBIX OMNBITOB IO HPEBPAILICHUIO
OpPraHUYECKUX BEIECTB IIPU HarpeBaHUH (IUIaBJIeHNE, O0yTIMBaHHE U TOPEHUE).

Yraesoaopoasl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUHN pall. MeTaH 1 3TaH — IpocTenIIe IpeCTaBUTEH
AIKaHOB: (pU3MYEeCKHEe M XUMHYECKHE CBOWCTBA (peakUUH 3aMEIleHHs U TOpEHMs), HaXOKICHHE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

ATKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKMH psiA. DTWIEH W NPONMIEH — MpOocTeHine
NPEACTABUTENN aJKCHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBAa (peakUuM THIPUPOBAHMS,
rajJoreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OJIy4YeHUE U IPUMEHEHHE.

Ankanuensl: 6yraguen-1,3 u metunOyraaueH-1,3: cTpoeHue, BayKHEHIINE XUMIUUECKHE CBOCTBA
(peaxuust monuMepu3anun). [lomydyeHne CHHTETUYECKOTO KayuyKa U pe3UHBI.

ATKVHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHUYECKUN Psii. AUETHIEH — MPOCTEUIIHA
NpEACTaBUTENh AlKWHOB: COCTaB, CTpOCHHE, (u3NYecKue W XHUMHUYECKHE CBOWCTBAa (peakiuu
THIPUPOBAHMUS, TAIOTEHUPOBAHHMS, TUAPATALIUH, TOPSHHUS ), TOTYyUIeHUE U IPUMECHEHHE.

Apensl. benszom: cocraB, cTpoeHue, QHU3MUECKHE M XHMHUYECKHME CBOWCTBAa (peakmuu
raJloreHUPOBaHMUS U HUTPOBAHUs), OJIy4YeHUE U IPUMEHEHHE. T01yon: cocmas, cmpoenue, uzuyeckue
U XuMuuecKkue ceoucmea (peakyuu 2an02eHupoeanusi U HUMPOSAHUs), NOAYYEHUe U HPUMEHeHuUe.
Tokcu4HOCTh apeHOB. ['eHeTHueckas CBA3b MEX]y yIIIEBOJOPOJaMH, IPHHAIICKAIUMHI K Pa3IHYHbIM
KJIaCCaM.

[TpupoaHbIe HCTOYHUKH YIIeBOJA0poaA0B. [IpupoHbIii ra3 1 nomyTHeIe HeTsHbIE ra3sl. HedTs u
e€ mpoucxoxknaeHue. CrocoObl TmepepabOTKH HepTH: TIEPErOHKa, KPEKUHT  (TEPMHUYECKU,
KaTaJIMTHYEeCKHii), Tupoin3. IIpoaykTel mepepaboTku HeTH, MX MPUMEHEHHE B IPOMBILUIICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IPOYKTHI €ro nepepadoTKy.

OKCTepUMEHTaJIbHbBIE METOJBl HM3y4YEHHs] BEIIeCTB M HX TMPEBPALICHHM: O3HAKOMIICHHE C
o0pa3uamu Im1acTMacc, KayudyKoB U pe3uHsbl, Kojutekuun «HedTe» 1 «Yronb», MoenupoBaHie MOJICKYJT
YIJIEBOOPOIOB M TaJIOTCHONPOU3BOIHBIX, POBEACHNE NPAKTHUYECKONW PaOOThI: MOIYYEHUE 3THIICHA U
M3y4YEHHE €T0 CBOMCTB.

Pacuérnele 3anaun.

BorunciieHust Mo ypaBHEHHIO XMMHYECKOH peakuuu (Macchl, 00b&Ma, KOJIMYECTBAa MCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUH MO M3BECTHHIM Macce, 00BhEMY, KOJMYECTBY OJITHOTO M3 MCXOJHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucsopoacoaepsxamue oprannyeckue coenHeHNs

[IpenenvHble 01HOATOMHBIE COUPTHI. METaHOI M 3TaHOJ: CTPOCHUE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peaknuM C aKTHBHBIMH MeETaUIaMH, TaJIOT€HOBOJOPOJAMH, TOpEHHE), TpPHUMEHEHHE.
Bonoponnsie cBsizu MexIay MOJIEKyJaMu cnupToB. [leficTBHMEe MeTaHONa W 3TaHOoja Ha OpraHu3M
YeJI0BeKa.

MHoroaromMHble CIUPTHI. DTHIEHIINKONIb M TIIMIEPUH: CTPOeHHE, (PU3NUECKHEe U XUMUYECKHE
CBOIiCTBa (B3aMMOJICHICTBHE CO INEJIOYHBIMH METaJJIaMH, Ka4eCTBEHHAs pEakiiusi Ha MHOTOATOMHBIE
cnupThl). JleficTBre Ha opranus3M 4enoBeka. [IpuMeHeHne rivuepruHa U 3THICHIIIUKOIIS.




®deHOI: CTpOCHHE MOJIEKYJbl, (PU3MYCCKUE W XUMHYCCKHE CBOMCTBA. TOKCHYHOCTH (PeHOIA.
[Ipumenenue ¢eHoma.

Anpneruabl U xemowusi. GopManbaeruy, aneTalbAerH]l: CTpoeHne, GU3NIECKUe U XUMHYCCKHE
CBOWCTBa (peaKK OKHUCICHUS U BOCCTAHOBIICHHS, KAUECTBEHHBIE PEAKIINH ), TIOyUYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbHHasi W YKCYCHas KHCIJIOTBI:
CTpOCHHE, (U3NYECKHEe M XUMHYCCKHE CBOWCTBAa (CBOWMCTBa, OOmIME IS Kiacca KHCJIOT, PEaKIIHS
ITepUUKaLNH), TOTy4eHHe U npuMeHeHrne. CTeaprHOBas U OJICMHOBAs KHUCIOTHI KaK MPeACTaBUTEIH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Croxxasle 3(GUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. [ HAPONIH3 CIOKHBIX 3PHUpOB. JKUPHL
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YraeBoapl: cocTaB, Kiaccu(UKanus YriaeBoAoB (MOHO-, IU- W IoJucaxapuabl). [Trokoza —
IpOCTEHIINIT MOHOCaXapuA: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbl, (PU3NYECKHUEe U XMMUYECKHUE CBOMCTBA
(B3aumopeiictBue ¢ rugpokcunoM memu(ll), okucieHrne amMMmuadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIIIOKO3bl), HAXOXKIEHHE B MPUPOAE, MPUMEHEHNE, OMOIIOTHYECKasl POJlb.
®otocuHTe3. PPYKTO3a KAK U30MEP IIIFOKO3BL.

Kpaxman u nemmronosza Kak mpuponHsle nonumepbl. CTpoeHHe Kpaxmala W LEJJIFJIO3BI.
Ousnueckre ¥ XUMUIECKHE CBOMCTBA KpaxMaia (THAPONIN3, KAYeCTBEHHAs PEaKIIHsI C HOJIOM).

OKCIIepUMEHTANbHBIE METO/IbI U3yUCHHUS BEILECTB U MX MPEBPAILECHHUIA: IPOBEICHNE, HAOIIOACHUE
U OIMCAHUE IEMOHCTPAIMOHHBIX OIBITOB: FOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX
cnupToB (OKHCiIeHue dTaHona okcuaom Meau( 1)), MHOroaTOMHBIX CTUPTOB (B3aUMOCHCTBHE MIIHAIIEpPUHA
¢ rugpokcunom meau(ll)), ampaernmoB (OkuciieHHME aMMHadHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcunom menu(ll), BzanmomeiicTBHe Kpaxmana ¢ HMOIOM), TPOBEACHUE MPAKTUYECKOH pPaOOTHI:
CBOICTBA pacTBOpa YKCYCHOH KHCIIOTHI.

Pacuérneie 3anaun.

BbrunciieHnst o ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00b&Ma, KOJIMYECTBAa HCXOTHOTO
BEIIECTBA WJIM NMPOAYKTa PEAKLUUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOMHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3oTcozepKale OpraHnuecKiue COeAMHEHHS.

AMHUHOKHUCIIOTBI Kak aM(OTepHbIe OpraHUyYecKHe coeAuHeHus. Duznyeckue M XUMHUYECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe TIunrHa). bronornveckoe 3HaueHue aMHHOKHCIOT. [lenTuabr.

bBenku kak npupoaHbIe BEICOKOMOJIEKYJISIpHBIE coelnHeHus. [lepBuyHas, BTOpUYHAS ¥ TPETHIHAS
CTpyKTypa 0enkoB. XMMHUYECKHE CBOICTBA OENKOB: THAPOIIN3, JeHATYpalus, KaueCTBEHHbBIE PEaKIUU Ha
Oenkm.

OKcrepuMeHTaNbHBIE METOIBI U3yUCHHUS BEIIECTB U UX MPEeBpaIlleHHd: HAOII0AeHUE U OITUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypauys OENKOB PN HarPeBaHUH, IBETHbIE PEAKLIUHN OEIIKOB.

BbicokoMoJieKyIsIPHbIE cOeIMHEHHs

OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJIGKYJSIPHBIX ~COEJIMHEHHH: MOHOMEp, TMOJIUMeEp,
CTPYKTYpHOE 3BEHO, CTEIlEHb IMOJIMMEpPHU3aliH, CPENHssT MOJeKyysipHas macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH — OTMMEPU3ALHS U TOJIMKOHICHCALIHSL.

OKCliepUMEHTANbHBIE METO/bl HM3Y4YEeHHUS BEIIECTB M WX IPEBPAlICHUI: O3HAKOMJICHHE C
o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H NpU H3YyYEeHUH opraHudeckol xumuum B 10 Kiacce
OCYILIECTBIISIETCSL Uepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W MOHSTHM,
SBJISIFOIIMXCSL CHCTEMHBIMU JIJIsl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOue ecTeCTBEHHO-HAyYHBIC IOHSTHS: SIBICHHE, HAY4YHbIH ()aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaliM3, CHUHTE3, KIacCUPUKAIMS, TEePHOJANIHOCTh, HAONIOJCHNE, W3MEpeHHe, JKCIICPHMEHT,
MO/JICITUPOBAHUE.

®dwusnka: MaTepHsi, PHEPrHs, Macca, aToM, JJIEKTPOH, MOJEKYJa, SHEPreTHUYECKHH YpPOBEHB,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BelIecTBa, (U3NUECKUE BEIWYMHBI U CIMHUIBI HX
U3MEpPEHHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMEH BeIECTB B OpraHusme, (OTOCHHTES,
OMOJIOrMYECKU aKTUBHBIE BelecTBa (OeNIKH, YII€BOABL, )KUPbI, HEPMEHTBHI).

I'eorpadusi: MHHEpANbL, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOTIAEMbIE, TOTLUTHBO, PECYPCHI.



TexHoIOTHsI: TMHINCBHIC IIPOAYKTBI, OCHOBBI pPAalMOHAJIBHOIO IIMTAaHHA, MOIOMIUE CPEACTBA,
JICKAPCTBCHHBIEC W KOCMETHYCCKHUEC IIp€raparbl, MaT€pualbl N3 HCKYCCTBCHHBIX W CHHTCTHYCCKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMHH

XUMHUUECKHUH 37€MeHT. AToM. SIapo aToma, H30TOIBL. DJIEKTPOHHAsE 000I04Ka. DHEPreTHIecKre
YPOBHH, TOAYpPOBHH. ATOMHBIC oOpOuTamd, S-, P-, d- smemeHThl. OCOOCHHOCTH pacIpeaeICHUs
JNIEKTPOHOB MO OpOWUTAIIM B aroMax »dJEMEHTOB IEpPBBIX UYETHIPEX MEPUOJOB. JIEKTPOHHAS
KOH(HTYpaLus aTOMOB.

Tlepuonuueckuit 3axkoH u Ilepuoandeckas cuctema xumudeckux sneMentos [[. Y. MeHneneesa.
CBs13b IMeproANIECKOro 3aKoHa 1 [leproamdeckoi cHCTeMbl XUMHYECKHX dJIeMeHToB 1. 1. MeHneneea
C COBpPEMEHHON Teopuell CTpPOEHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX
AJIEMEHTOB W 00pa3yeMbIX WMH MPOCTBHIX M CIOXHBIX BEMIECTB MO TPYIIaM W TepuoaaM. 3HaueHHe
MEPUOINYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHnue BemiecTBa. XuMHUEcKas CBs3b. Buabl XuMudeckol cBA3M (KOBaJEHTHAs HEMOJsApHas U
MOJIAPHAsI, WOHHAs, METaJIM4eckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHYECKON CBS3M
(oOMeHHBIN U JTOHOPHO-aKIENTOPHEIH). BomoponHas cBs3p. BaneHTHOCTh. DIEKTPOOTPHIIATENBHOCTD.
Crenenb okucieHusa. OHBI: KATUOHBI U AHUOHBI.

BemecTBa MONEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOSHMS. 3aKOH IIOCTOSIHCTBA COCTABAa BEILIECTBA.
THIbI KPUCTAIITUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAININYECKON PEIIETKH.

IlonsiTue o nucnepcHeIX cucTemax. VICTHHHBIE M KOJUJIOMIHBIE pacTBOpbl. MaccoBas mois
BEIIECTBA B PacTBOPE.

Knaccudpukanus HeopraHumdeckux coeauHeHnid. HoMeHKIaTypa HEOpraHHYECKHUX BeIIECCTB.
I'eneTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAMAJICKAIINX K PA3TUYHBIM KIIacCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKMX pEakIMid B HEOPraHMYECKOH U
OpraHMYEeCcKOM XMMHH. 3aKOH COXPaHEHHUS MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBpallleHUs] JHEPTUU
MPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peakIi, e€ 3aBUCUMOCTbD OT Pa3IHYHBIX (pakTopoB. OOpaTuMbIe peakiiui. XHMHYECKOEe
paBHOBecue. DakTOphbI, BIHAIOIINE HA COCTOSHAE XUMUUeCcKoro pasHoBecus. [Tpunnun Jle Harense.

Onexrpoauruueckas aucconuanusi. CuiabHble U cnadble 371eKTpoiuThl. Cpela BOAHBIX PaCTBOPOB
BEILECTB: KUCIIAsl, HEUTpaJbHAs, [ICIOUHAS.

OKHCIANTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKcriepuMeHTaNbHBIE METOJbl M3YYEeHHUS! BEUIECTB M WX MPEBPAIeHUH: JIEMOHCTpANus TaOIuI]
«lepuognueckass cucrema xumudeckux odiemeHToB JI. M. MenzgeneeBa», wu3ydyeHue Mouenei
KPUCTAUTMYECKUX PENIETOK, HAONIIOJICHUE U OMHCaHHE JIEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OMBITOB
(pa3noxeHue TEpOKCHAAa BOAOPOJAa B MPHUCYTCTBUM KaTajau3aTopa, OMNpEJENIEHHE Cpelbl PacTBOPOB
BEIIECTB C IIOMOINBI0 YHHBEPCAIBHOTO WHIUKATOpPa, PEaKIM HOHHOIO OOMEeHa), MpPOBEACHUE
MPaKTHYECKOH paboThl «BiusHIe pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIim.

Pacuérneie 3anaun.

Pacuérel 1m0 ypaBHEHHSM XMMMYECKUX PEaKIUi, B TOM YHUCIE TEPMOXUMHUYECKUE paCUETHI,
pacuéTsl C UCMONb30BAHNEM ITOHATHS «MaccoBas A0S BELECTBAY.

Heopranuyeckasi Xumus

Hewmertamnsl. [Tonoxenue HemeramwioB B Ilepuoguueckoi cucreMe XuMHYeckux anemeHTos Jl. W.
MenneneeBa U1 0COOEHHOCTH CTPOCHHUSI aTOMOB. (DU3MUECKHE CBOMCTBa HEMETANIOB. AJUIOTPOIHS
HEMETaIJIOB (Ha MpUMepe KUCIopoia, cephl, pocdopa U yriepoaa).

XHUMHYECKHE CBOMCTBA BKHEHUIIIMX HEMETAJIOB (TrajloreHOB, Cepbl, a30T1a, (hocdopa, yriepoaa u
KPEMHHUS) U UX COETUHEHUH (OKCHAOB, KHCIOPOICOAEPIKAINX KHCIOT, BOJOPOJHBIX COSINHEHUH ).

[IpumeHeHne Ba)XHENIIIMX HEMETAIJIOB U UX COETUHEHNH.

Meramnbl. Ilonoxenue meramioB B llepuoamdeckoil cucreMe XuUMHUYecKHX 3aemeHToB [ WM.
MenneneeBa. OcCOOEHHOCTH CTPOSHUS DICKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O0mmume pu3ndaeckue
cBoicTBa MeTauioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUH sl HANPS>KEHUH METaIoB.



XWMHYeCKHEe CBOWCTBA BAXHEHIITMX METALIOB (HATPHH, KaJWW, KaJIbITUH, MarHUi, aTlOMHHHMN,
IIUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHUI.

OO61mue criocoObl oTydeHus MeTauioB. [IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAIBHBIE METOIbl M3YYCHHS BEIIECTB M UX MPEBPAIICHUN: HM3YYCHUE KOJIJICKLIUU
«MeTtamsl U CIUIaBBI», 00pPa3IOB HEMETAUIOB, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1ad, HaOII0IeHNE H
OTHMCaHUE JEMOHCTPAIMOHHBIX W JaO0OPAaTOPHBIX OIBITOB (B3aMMOICHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMu KHCJIOT U IIEJIOYeH, KAYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnnie 3amaun.

Pacuérel Maccer BemecTBa Wil 00BEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIN
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUHU BEIIECTB, PAacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIISCTRA)
MPOIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEUIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumMuu B 00eCneYeHUU DKOJOTUYECKOW, DHEPreTUYEeCKOH W MHINEBOH 0€30MmacHOCTH,
pa3BUTHHM MeIULUHEL. [[OHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUM.

IIpencraBienns 00 OOmMMX HAYYHBIX MPHHIWIAX MPOMBIIUIEHHOTO TOMYYEHHS Ba)XKHEHIINX
BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEPUANOB: BAKHEUIIINE CTPOUTEIBHBIC MaTepUabl,
KOHCTPYKLIUOHHBIE MAaTEpHajibl, KpacKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ui 3JIEKTPOHUKH,
HaHOMaTepHalbl, OPraHUIEeCKHE U MIUHEPAIBHBIC YI0OPEHNUS.

XuMHs U 3J0pOBbE UEIOBEKA: MPAaBHJIA WCIIOIB30BAHMS JIEKAPCTBEHHBIX IPENapaTroB, IpaBHIa
0€30MMacHOr0 UCIOIL30BaHMSI TPEIapaTOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanu3zanust MexXTIpe IMETHBIX CBSI3€H IPH U3yUEHUH 00111ei 1 Heopranndeckoil xumuu B 11 kimacce
OCYIIECTBIISICTCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK W TOHATHH,
SIBIISIFOIIMXCSL CACTEMHBIMU JJI51 OTAETBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHATHSA: HAYYHBIH (haKT, THUIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, Kiaccu(ukamms, MepUoJUYHOCTb, HAOIIOJICHUE, SKCICPUMEHT, MOJCIMPOBAHHUE, U3MEPEHHE,
SIBJICHUE.

®u3uka: Marepus, BSHEPrus, Macca, arToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaJIMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUUCCKUN YPOBEHbB, BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHUE
BEIIECTBa, (U3NYCCKUE BEJTUUMHBI U CIMHHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kietka, opraHu3M, 3KOCUCTeMa, Onocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMHHEI,
0OMeH BEIIeCTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIE MOPOIbI, TOJIC3HBIE HCKOIAEMbIE, TOILUTUBO, PECYPCHI.

TexHonorusa: XUMHUYECKash IPOMBIIUIEHHOCTb, METaJULyprus, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUaloB, CeTbCKOXO3SHCTBEHHOE MMPOM3BOCTBO, IMHUIIEBAsl MPOMBIIUIEHHOCTD, (apMalleBTHIeCKast
MIPOMBITIUICHHOCTh, TIPOU3BOJICTBO KOCMETHYECKHX MPENapaTroB, MPOW3BOJACTBO KOHCTPYKITMOHHBIX
MaTepHaIOB, DJICKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOI'PAMMBI I10 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranapnuBaeT TpeOOBAaHHS K pe3ysibTaTaM OCBOCHHS OOYdYaIOMIMMHCS MPOrpamMm
cpemHero oomero oOpa3oBaHWsA (JTMYHOCTHBIM, MeETallpeIMETHBIM H TpeAMeTHbIM). HaydHo-
METOANYECKON OCHOBOW AJsl pa3paOdOTKH IMJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMM CPEIHErO
o0riero o0pa3oBaHus ABISETCS CUCTEMHO-ACATENbHOCTHBIN MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIIEHOCTHBIM IIOAX0A0M B CTPYKTYPE JINYHOCTHBIX PE3YIbTaTOB
OCBOCHHMS mIpeaMera «XHUMHUS» Ha YPOBHE CpemHEro oOmiero oOpa3oBaHMs BbIIENEHBI CIEAYIOIINE
COCTaBJISIOIINE:

OCO3HaHWE OOYYArOIIMMHUCS POCCHMCKONW TPaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIIPEIEIICHHIO;

HaJIM4YMe MOTHBAIMH K 00YYEHUIO;

LeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX YOEXKAEHHH JHMYHOCTH HA OCHOBE KIFOUEBBIX
[EHHOCTEH M UCTOPUYECKUX TPAIUIUI 0a30BOW HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaTbCSI B CBOCH JCSITENBHOCTH
NCHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, IPUCYIIUMU HGJ’IOCTHOﬁ CHUCTEME XUMHNYECCKOT'O O6pa3OBaHI/Iﬂ;

HaJIM4Me NPaBOCO3HAHUS PKOJIOTUYECKOM KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh LENHU U CTPOUTH
JKU3HEHHBIC TIJIAHBbI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS TpPEAMETa «XUMHUS» JOCTUTAIOTCA B €IUHCTBE y4eOHOH U
BOCIIUTATENbHON AEATEIBHOCTH B COOTBETCTBUH C I'YMaHUCTHYECKUMH, COLMOKYJIBTYPHBIMHU, TyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSMHM M HIEaJaMU POCCHUICKOIO TIpakOaHCKOTO oOIIecTBa, MPUHATHIMH B
oOmiecTBe HOpMaMHM M MPaBUJIAMU TIOBEACHUS, CIOCOOCTBYIOIIUMH MpoIleccaM CaMOIO3HAHMS,
CaMOpPa3BUTHUA U HPAaBCTBECHHOI'O CTAHOBJICHUA JIMYHOCTHU o6yqa10m1/1xc;1.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS IpeaAMeTa «XHUMHUSD» OTPaKalT CYOPMUPOBAHHOCTD OIIBITA
MMO3HABATEIILHON U HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU o6yqa}0mnxc;1 110 peam3ali NPpUHATBIX B O6IIICCTBC
HGHHOCTGIZ, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS:

0CO3HaHHUS 00YYAIOLIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00513aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOTIOPSIIKY;

MMPEACTABJICHUA O COIMAIILHBIX HOPMAX U MpaBUjiaX MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOM MAEATEIBHOCTH MPH CO3AaHUM YYEOHBIX IPOEKTOB,
peUICHUN yT-Ie6HBIX 1 MO3HABATCJIbHBIX 3a7a4, BHINOJTHCHUN XUMHUUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH MTOHUMATh U MPUHUMATH MOTHUBBI, HAMEPEHUS, JIOTHKY U apryMEHThl JIPYTUX MPH
aHaJIM3€ Pa3IMYHbIX BUJIOB y4eOHOU 1EATENbHOCTH;

2) NaTPHMOTUYECKOT0 BOCIIUTAHMSA !

IIEHHOCTHOT'O OTHOIICHHA K HCTOPHUICCKOMY U HAYYHOMY HACJICAUIO OTEYECTBEHHON XHUMUH,

YBaKEHHUS K IMPOLECCY TBOPUYECTBAa B OOJIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO JOCTHIKEHUS HAYKU €CTh Pe3yJbTaT JIMTEIbHBIX HAOJIOAEHUH, KPOIOTIMBBIX
OKCHICPUMECHTAIIBHBIX MTOUCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHBIX " IMPAKTHUKOB;

HMHTEPECAa U NO3HABATCIIbHBIX MOTUBOB B IOJYUCHHWU U NOCJICAYIOUICM aHAJIN3€ I/IH(i)OpMaIII/II/I (6]
NePEeAOBBIX JOCTIKEHHUIX COBPEMEHHON OTEeUeCTBEHHON X1UMUY;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPABCTBECHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUA

CIOCOOHOCTH OLICHHWBATh CHTYallMH, CBSI3aHHBIE C XUMHYECKHMMHU SBICHHUSMH, U HPUHUMATDH
OCO3HaHHBIE PELIEHMSI, OPUEHTHPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OILICHHUBATH CBOE IMMOBCJACHUC U ITOCTYIIKU CBOUX TOBapPIIIIeﬁ C H03I/II_II/II71 HPaBCTBCHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITHX MOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBb:

NMOHUMaHUsl IICHHOCTeH 310poBoro U Oe3omacHoro oOpasza KH3HH, HEOOXOIMMOCTH
OTBETCTBECHHOI'O OTHOLICHUS K CO6CTBCHHOMy (1)I/ISI/IT-IGCKOMy " IICUXUYCCKOMY 3/I0POBbIO,

coOIII0IeHHs TTPaBUII 0E30MAaCHOTO OOpallleHHsI C BELIECTBAMH B OBITY, TOBCEHEBHOW KU3HH U B
TPYIOBOH IE€ATEIBHOCTH;



MMOHUMAaHUS IEHHOCTU TPAaBWJI HHAWBUAYAIBHOTO W KOJUIEKTHMBHOTO O€30TIaCHOTO TOBENEHUS B
CUTYyalMSIX, YyTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

OCO3HAHMSI TOCIEACTBUH M HENPHATUS BpPEAHBIX TNPUBBIYEK (YMOTpeOJICHUS aJIKOTOJIs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIMTAHMA:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEZI0BATENHCKON IEATEIIHHOCTH, OOIIECTBEHHO
TI0JIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAHOBKHU HA AKTUBHOE y4aCTHE B PELICHUU NMPAKTUYECKUX 33]1a4 COLMAIBHON HAIIPaBICHHOCTU
(B paMKax CBOETO KJ1acca, IIKOJIb);

MHTEpeca K MPaKTHYECKOMY HM3YYEHHIO MpoQeccuil pa3anyHOro poaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaXEHUS K TPYLY, JIOJIM TPYyJa U pe3ybTaTaM TPYyAOBOU ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBHIYalbHOH TpaekTopuu oOpa3oBaHus, Oynymien
npodeccu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHH, HHTEPECOB H IMTOTPEOHOCTEH 001IIeCTBa;

6) PK0IOrHYecKOro BOCIUTAHHUS:

9KOJIOTHYECKH 1IeTIECO00Pa3HOT0 OTHOIICHHUS K MPUPOJIE, KAK HCTOUYHHUKY CYLICCTBOBAHUS KH3HH
Ha 3emiie;

MOHUMAaHUS TIO0ATPHOTO XapakTepa »JKOJOTUYECKHX MPOOJIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIIBHOM CPEIbl;

OCO3HAHMS HEOOXOAMMOCTH HWCIOJIB30BaHUS JOCTIDKCHHH XWMHUH JJIsi PEHICHUs BOIPOCOB
PalMOHAIIBHOTO MIPUPOAOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHUS NEUCTBUM, NPUHOCSIIIMX BPEJ OKPYKAIOIIEH IMPUPOAHON Cpene, YMEHUs
MPOTHO3MPOBATh HEOJATONPHUITHBIE JKOJOTHYECKHE MOCIECTBUS NpPEANPHUHUMACMBIX JCHCTBUH U
MpeA0TBpallaTh UX;

HaJU4Msl Pa3BUTOCO SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOM  KyJIbTypbl, OIBITA
JIeTEIbHOCTH 9KOJIOTMYECKOW HaIpaBI€HHOCTH, YMEHHUSI PYKOBOJICTBOBAThCA UMHU B IO3HABATENbHOM,
KOMMYHHKATUBHOH ¥ COIMalIbHOM IPAaKTUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO HPOTHBOCTOATH
uaeonornu xeMohoouu;

7) EeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSI
HAyKW U OOIIECTBEHHOW MPAaKTHK;

MMOHUMaHUS CTIeNU()UKHA XMMHU KaK HAyKH, OCO3HAHUS €€ POIU B JOPMHUPOBAHUN PAIMOHAIILHOTO
HAYYHOTO MBIIUICHUS, CO3/IaHIH LEJOCTHOTO MPEACTaBICHUS 00 OKpY)KalolleM MUpE Kak O eIMHCTBE
MIPUPOJIGI U YEJIOBEKa, B TIO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelleHHH MpoOIeM COXpaHEeHUs
MPUPOTHOTO PABHOBECHUS,

yOeXKAEHHOCTH B 0CO00M 3HAYMMOCTM XMMHH JIJII COBPEMEHHOW IMBWIIM3AIMK: B €6
T'YMaHHUCTHYECKOH HAMpPaBICHHOCTH M BYKHOM POJIM B CO3JJaHUU HOBOW 0a3bl MaTepHAbHON KYJIbTYPHI,
pelIeHny TII00aIbHBIX MPOOJIeM yCTOHYMBOTO Pa3BUTHs YEIIOBEUECTBA — CHIPhEBOW, SHEPTEeTHIECKOM,
MUIIEBON M 3KOJIOTUYECKOH 0€30MacHOCTH, B Pa3BUTHU MEIHIIUHEI, 00ECTIEYeHNH YCIOBHH YCHEITHOTO
TpyZa ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KaKIOTO UiieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: MOHUMAHUS CYLIIHOCTH METOJOB MO3HAHUS, UCHOIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITONB30BaTh MOMydaeMble 3HAHMS JJIS aHAN3a U OOBSICHEHUS
SBJICHUH OKPYXKAIOIIEr0 MUPa M MPOUCXOSIIUX B HEM HM3MEHEHWH, YMEHHS JellaTh 0OOCHOBaHHEIC
3aKJIIOYEHUS] HA OCHOBE HAay4YHBIX (PaKTOB M MMEIOMIMXCS JTAHHBIX C LIEIbI0 MOMYyYEHHs TOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIONB30BaTh XMUMUYECKHE 3HAHWS JUISl PEIICHUs MpoOJieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTepeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TENTbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHHIO, K aKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPYyAa B pa3IMYHbIX cepax npodhecCHOHaIbHON NeITeNbHOCTH.
METANIPEIMETHBIE PE3YJIbTATBI



MerTamnpenMeTHble pe3ylbTaThl OCBOCHHUS Y4eOHOTro TpeaMeTa «XHWMHsS» Ha YPOBHE CPEIHETrO
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HauYuUMbIC JUISI  (OPMUPOBAHUS  MHUPOBO33PCHHS  OOYYArOIIMXCS  MEXIUCITUILTHHAPHBIC
(MexXTIpeIMeTHBIC) OOIEHAYYHBIC TOHSATHUS, OTPaXKArOIIME IEIOCTHOCTh HAYYHOH KApTUHBI MUpa U
cnienu(pUKy METOJIOB MO3HAHUSI, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECCTBO, SHEPIHS,
SIBJICHUE, TIPOIIECC, CUCTEMa, HAy4HBId (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCJICIOBAHNE, HAOIIOICHUE, U3MEPEHHE, DIKCIICPUMEHT U IPYTHUE);

VHHUBEpCalbHbIe Yy4eOHbIe NeHcTBUs (TO3HABaTEIbHbIC, KOMMYHHKATUBHBIC, PETYISTHBHEIC),
obecrieunBatonivie (GopMupoBaHrne (YHKIIMOHATIBHOW TPAMOTHOCTH W CONUAILHOW KOMIETCHIMU
o0yJaronuxcs;

CIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUINHAPHEIE,
MHUPOBO33pEHUYECKIE 3HAHUS W YHHBEPCAJbHbIC YUeOHbIC JCHCTBHS B MO3HABATEIHHON U COLMALHON
MPaKTHKE.

MeranpeMEeTHBIE  PE3yJbTaThl  OTPAXKAIOT  OBJAJICHUC  YHHUBEPCAIBHBIMU  YYCOHBIMH
MO3HABATEILHBIMI, KOMMYHUKATHBHBIMU U PETYISITUBHBIMU JICHCTBUSMH.

OgiajieHHe YHUBEPCAIBLHBIMH Y4eOHBIMU MO3HABATEILHBIMH JCHCTBUAMU:

1) 6a3oBble JIOrMUYeCKHe JIelicTBUS:

CaMOCTOSITETHLHO (POPMYJIUPOBATH U aKTYAIN3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pACCMATPHUBATH;

OTIPENIENIATh [ENU JCATCILHOCTH, 3a/1aBasi MapaMeTPhl M KPUTEPHU MX TOCTHXKEHHSI, COOTHOCUTD
PE3YIBTATHI ACATCIIbHOCTHU C IMTOCTABJICHHLBIMU LICIISAMU,

HCIIOJIb30BAaTh TP OCBOCHUHA 3HAHUN HpI/IéMBI JIOTUYECKOT'O MBIIIJICHUA — BBIACIIATh XapaKTCPHLBIC
NPU3HAKW TOHITHN M yCTAaHABIUBATH UX B3aUMOCBS3b, HCIOIh30BATH COOTBETCTBYIONINE MOHATHS IS
00BsICHEHHS OTICIBHBIX (PaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH JIJIS KITAaCCU(UKAIIMHU BEIIECTB M XUMUUECKUX PEAKITHIA;

YCTaHABIUBATh IPUYUHHO-CIICICTBCHHBIC CBSI3U MEXK]Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWThL JIOTHYCCKHE pacCyXACHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, MO AHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B pPacCMaTpUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH BBIBOIBI U
3aKJIIOUCHUS;

MPUMEHSTh B MPOIIECCE MO3HAHMUS, UCIIONh3yEeMbIC B XHMUHM CUMBOJIMUECKHE (3HAKOBBIC) MOJICITH,
MPeoOpa30BbIBATh MOJICIBHBIC MPEICTABICHUS — XMMUYCCKUI 3HAK (CUMBOJI) AJICMEHTA, XUMHUECKas
(dopMyJia, ypaBHEHUE XUMHYCCKOM PEAKIIMK — IIPY PEIICHUN YUeOHBIX MO3HABATEIILHBIX U MPAKTUYCCKUX
3aja4, MPUMEHATh Ha3BaHHBIE MOJICIbHBIC MPEJCTABICHUS JUIS BBISBICHHS XapaKTEPHBIX MPU3HAKOB
W3y4YaeMbIX BEIIECTB U XUMUYCCKHX PEAKIIHH.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHHS BEINECTB U XUMHUECKUX PEaKIIH;

(bopMyIMpPOBATh LENH U 3374l HCCIE0BAHMSI, NCTIOIB30BATh MOCTABICHHBIE U CAMOCTOSTEIEHO
chopMyIMpOBaHHbIE BONPOCHI B KauyeCTBE HMHCTPYMEHTa IMO3HAHUS M OCHOBBHI Ui (pOpMUpOBaHUS
TUIIOTE3bI 10 MPOBEPKE NPABUIIbHOCTHU BBICKA3bIBACMbIX Cy)i(I[eHHﬁ;

BJaJICTh HABBIKAMH  CAMOCTOSITEJIBHOTO  IJIAHUPOBAHUS W TPOBEJACHHS  YYCHHUYCCKHX
9KCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHMsI HAOJI0JIaTh 3a XOJOM IPOLECcca, CaMOCTOSTEIbHO
MPOrHO3UPOBATH €ro Pe3yJibTar, POPMyIHPOBaTh 000OIIEHHUS U BBIBOBI OTHOCUTEIHHO JJOCTOBEPHOCTH
Pe3yIbTATOB UCCIIEIOBAHUS, COCTABIIATH OOOCHOBAHHBINA OTYET O MPOJICTAHHONW PaboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEOBATEILCKOW M MPOSKTHOM JESITENbHOCTH, MPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY IOMCKY METOJIOB PEIICHHUS MPaKTHUSCKUX 3aj]ad,
MPUMEHEHUIO Pa3IIMYHBIX METOJIOB MTO3HAHMSL.

3) padora c uHpopManmeii:

OpPUCHTUPOBATHCS B Pa3iIMYHBIX HMCTOYHHUKAX WHPOpPMAaUK (HAYYHO-TIOMYJSIpHAS JINTEpaTypa
XUMHUYECKOT0 COJIEPyKaHUs, CIIPaBOYHBIC ITOCOOMs, pecypchl HTepHeTa), aHAIU3UPOBaTh HH()OPMAIIHIO
pa3iMuYHBIX BHIOB © (OpPM TPEICTABICHUS, KPUTHYECKH OIICHWBAaTh €€ JIOCTOBEPHOCTh H
HEIMIPOTUBOPCUNBOCTD,

(bopMyIMpOBaTh 3aMpOChl U IPUMEHSThH pa3IMYHbIE METOIbI TIPU TIOUCKE 1 0TOOpe MH(pOopMaInHy,
HEOOXOMMOH JIJIsl BBIITOJTHEHMSI YIeOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

mpHOOpEeTaTh OMNBIT KCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA U
Pa3INYHbIX ITOUCKOBBIX CUCTEM;



CaMOCTOSITEJILHO BBIOMpaTh ONTUMANIbHYIO (OpMYy MpeACTaBicHUS HHPOpPMANUU (CXEMBI,
rpaduku, JUarpaMMsbl, TaOIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJCTBA NPU pabOTe ¢ XMMHUYSCKOW MH(OpMaIHen:
MPUMEHATh MEXIpeIMETHbIe ((pu3nueckue M MareMaTHYeCKHUe) 3HAaKH M CUMBOJIBL, (HOPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U IPEOOPA30BBIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIIIHOCTH.

OByajieHHe YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMH JI/iCTBUSIMU:

3aJaBaTh BOMPOCHI TI0 CYIIECTBY OOCYXJIaeMOW TeMbl B XOJ€ JUANOra W/WIH JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (OPMYITHUPOBATH CBOM NPEAIOKECHUS OTHOCHUTEIHLHO BBITIONHEHHS TPEII0XKESHHON
3a7a4H;

BEICTyNaTh C TMPE3CHTAlUCH pe3yJabTaTOB IMO3HABATECILHON JESATEIBHOCTH, ITOJTYYCHHBIX
CaMOCTOSITEJIbHO HIIM COBMECTHO CO CBEPCTHHKAMM IIPU BBITOJHCHHM XMMHYECKOIO JKCIEPUMCHTA,
MPAKTHYECKON pabOTHI 110 MUCCIICTOBAHUIO CBOUCTB M3Y4aeMbIX BEIIECTB, peaIU3alui Y4eOHOT0 IIPOSKTa
1 (opMyITHpPOBATH BBIBOBI 10 PE3yIbTaTaM MPOBEAEHHBIX UCCIICIOBAHUN ITyTEM COTJIACOBAHMSI TIO3UIIUI
B X07Ie 00CyXIeH!Us 1 00MEHa MHEHHUSIMHU.

ORajieHle YHUBEPCATBLHBIMH PETyJISITHBHBIMH JIICTBUAMU:

CaMOCTOSITEILHO IJIAHUPOBATH M OCYILECTBIISITh CBOIO TIO3HABATEIBHYIO JIEATSIIbHOCTD, ONPEICIIss
e€ 1enmu W 3aJa4yd, KOHTPOJIHMPOBaTh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh IMpeiaracMbIi
ANTOPUTM JCHCTBUI TIPU BBHIMOJNHCHUH YUYEOHBIX W HCCIICAOBATEIbCKUX 3ajad, BBIOMpaTh Haubonee
3¢ QEeKTUBHBIN CIOCO0 MX PELICHHUS ¢ YYETOM IOYYCHHUS HOBBIX 3HAHHMU O BEIIESCTBAX U XMMUYCCKUX
peaxIusx;

OCYIIECTBISTh CAMOKOHTPOIb CBOEH JIESITETPHOCTH Ha OCHOBE CAMOAHAIN3a M CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbIE Pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMuUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABJICHUH O XUMHUYECKOH COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA, POJIM XUMHUHU B MTO3HAHUH SIBICHUN IPUPOJBL, B (OPMUPOBAHUH MBIIUICHUS M KYJIBTYPBI
JTUYHOCTH, €€ (YHKIMOHAILHOW TI'PAaMOTHOCTH, HEOOXOIMMOHN JUIsl pemieHHs] MPaKTHYECKUX 3afad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEJIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUHM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIINAE ITOHATHUS
(XMMUYeCKHil  dJeMEeHT, aToM, DJIIEKTPOHHAas oO0O0JI0YKa aroMma, MOJICKYJIa, BaJeHTHOCT,
ANIEKTPOOTPULIATENIEHOCTh, XUMHUYECKasi CBSI3b, CTPYKTYpHas Gopmyia (pa3BépHyTas U COKpamgHHas),
MOJIb, MOJISIpHasE Macca, MOJISIpHBIN 00BEM, YIIIEpOJHBIA CKeNeT, QYHKIHMOHATBHAS TPYIIa, pajnuKal,
M30MepUsl, U30MEPBI, TOMOJIOTHUECKHUI PsiZl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA U a30TCOACpHKAIINE
COEIMHEHVS, MOHOMED, TIOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHMS); TEOPUH U
3aKOHBI (Teopusl CTpOeHMsA opranndeckux BemecTB A. M. BbyTinepoBa, 3aKkoH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK XMMHH; MHUPOBO33PEHUECKUE 3HAHMS, JEKallue B
OCHOBE TTOHMMAaHUS IPUYMHHOCTHA U CUCTEMHOCTH XUMHYECKUX SBIICHUH, (DAKTOIOTHYECKUE CBEIEHUS O
CBOICTBAax, COCTaBe, MOJYYCHUH W 0€301MaCHOM HCTIOJIh30BAHUN BaXKHEUIIINX OPraHMYECKHUX BEUIECTB B
OBITY U IPAKTUYECKON JESITEIHbHOCTH YENOBEKa;

c(OPMHUPOBAHHOCTh YMEHHWI BBISIBIISITH XapaKTepHbIE NMPHU3HAKH TMOHSATHH, YCTaHABIMBATh HX
B3aMMOCBS3b, HCIOJNB30BATh COOTBETCTBYIOUIME IOHATHS IIPU ONHCAHUM COCTaBa, CTPOCHUS U
MPEBPAILEHUI OPraHUYECKUX COETMHEHU;

c(OpMHUPOBAaHHOCTh YMEHHM WCHOIB30BaTh XHMHUYECKYI0O CHUMBOJHUKY Ui COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (HOpMYJ OpPraHMYECKHX BEIIECTB M
YpaBHEHUI XHMHUYECKUX pEaKluil, M3rOTaBIMBAaTh MOJIEIM MOJIEKYJ] OPTraHWYECKHX BEIIECTB I
WJUTIOCTPALIMN UX XUMAYECKOTO U TIPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMHUPOBAaHHOCTh YMEHHMH YCTAaHaBJIMBaTh NPUHAJICKHOCTb HM3YUYEHHBIX OPraHMYECKHX
BEIIECTB TI0 UX COCTABY M CTPOCHHUIO K ONPEACIEHHOMY KIacCy/TpylIe COeIUHEHUH (yriIeBOIOPOIBL,
KHCJIOPOJ M a30TCOJEpPIKAIINE COSANHEHNS, BRICOKOMOJIEKYIISIPHBIE COSTUHEHHNS), 1aBaTh UM HA3BaHUS
no cucreMatudeckoii HomeHnknarype (IUPAC), a Takke IpUBOJIUTE TPUBUAIILHBIE HA3BAHUS OTACIHHBIX
OpPraHMYECKUX BEIIECTB (ITWICH, INPONWIEH, aUeTWJeH, OJTWICHIJUKOIb, TJIULEpUH, (eHo,



dbopmanbieruy, aneranbIerui, MypaBbUHAs KHCIOTAa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasI KHCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmall, IeJlTi0I03a, TITHIINH);

c(hOpMHUPOBAHHOCTH YMEHHSI ONIPEIEIIATh BUIBI XUMHUYECKOH CBS3U B OPTraHUYECKUX COCAMHEHHSIX
(onuHApHBIEC ¥ KpaTHEIE);

c(hopMHUPOBaHHOCTH YMEHHS IPUMEHSTH ITOJIOKEHUS TEOPUN CTPOSHUS OPTraHMIECKUX BEIIECTB A.
M. BytnepoBa 1isi 0OBSICHEHHS 3aBUCHMOCTH CBOWCTB BEIECTB OT MX COCTaBa W CTPOCHUS; 3aKOH
COXpaHEHHUsI MaccChl BEILIECTB;

c(hOpMHUPOBaHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOEHHE, (PM3UYECKHE W XUMHUYECKHE
CBOICTBA THITMYHBIX MPEACTABUTENEH PA3IMIHBIX KJIACCOB OPraHUYECKHX BEIIeCTB (METaH, 3TaH, dTHJICH,
NpoNuJIeH, aueTuieH, OyraaueH-1,3, metunOyraaueH-1,3, OeH301, METAHOJ, 3TAHON, 3THUJICHTIHKOINb,
TIIMLEepHUH, (eHo, aleTanbIeru, MypaBbiUHAs U YKCYCHast KHCIIOTHI, TJIIOK03a, KpaxMal, LEeJUIII03a,
aMUHOYKCYCHasl KHCIIOTa), WIIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIy HHMH YPaBHEHHUSIMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIOIB30BaHUEM CTPYKTYPHBIX (hopMyIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaThb HCTOYHHKH YTJIEBOJOPOJHOTO CHIPbs (HE(DTH,
MPUPOJHBIA Ta3, YIOib), CIOCOOBI WX TMEpepaboTKH W MPaKTUIECKOe IPHUMEHEHHE IPOIYKTOB
mepepadoTKu;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOAWTH BBIYMCICHHS [0 XUMHYECKHM YpaBHEHHUSIM (Macchl,
00B€Ma, KONMYecTBa MCXOMHOTO BEIIECTBAa WM TPOAYKTa PEAKIMH 10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB MM MPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMCHMI BIIAJCTh CHCTEMOW 3HaHHMNA 00 OCHOBHBIX METOJaX HAy4YHOIO
MO3HAHUS, UCTIONB3YEMbIX B XMMHUH NPH HW3YYEHHH BEIIESCTB M XMMUYECKUX SBJICHUHU (HaOIromeHue,
W3MEpEeHHe, JKCIIEPUMEHT, MOJEIUPOBAHME), HCIIONB30BaTh CHUCTEMHBIE XUMHYECKHWE 3HAHHS IS
MPUHATUS pEIIeHUH B KOHKPETHBIX >XHU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHUEM;

c(hOpMHUPOBaHHOCT, YMEHHWH COONIOJAaTh TMpaBHWJa TIONH30BAHUA XHMHUYECKOW TIOCYyIOH U
nmabopaTopHeIM OOOpPYJOBaHHWEM, a TaKKe IMpaBWIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH TIO BBITIOTHEHUIO Ta00PATOPHBIX XUMHIECKHUX OTBITOB;

cOPMHUPOBAaHHOCTh yYMEHHWH IUIAHHPOBAaThb W  BBHIMOJHATH XMMHUYECKUH  OKCIIEPUMEHT
(TmpeBpaleHus: OpraHMYecKuX BEIECTB PH HATPEeBaHUH, IMOyICHNE JTHIICHA U U3yUeHHE er0 CBOWCTB,
Ka4eCTBEHHbIE pEaKIMd OPraHUYECKUX BEUIECTB, JACHATypalus OeNKOB IpPH HArpeBaHWH, IBETHBIC
peakiuu O0elIKOB) B COOTBETCTBUU C MPaBHIAMU TEXHUKH 0€30MacHOCTH MpH 0OpalIeHNH C BEelleCTBaMH
1 J1abOpaTOpPHBIM O0OPYIOBaHUEM, MPEACTABIATh PE3YIbTATHl XUMHUYECKOTO JKCIepUMeHTa B (opme
3aIKCH YpaBHEHUH COOTBETCTBYIOIIMX PEAKIIHA 1 JOPMYIHPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3YJIBTATOB;

cOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 WHPOPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpelcTBa MaccoBoi nHpopMaruu, UHTepHET u ApyTuX);

c(hOpMHUPOBaHHOCTh YMEHHUI COOIIOAThH MPaBUIIa SKOJOTHYECKHU IIeJIecO00pa3HOro OBESHUS B
OBITY U TPYIOBOH NEATENBHOCTH B LIESAX COXPAHEHHsI CBOETO 3/I0POBBS M OKPY’KAIOLIEH MPHUPOTHON
CpeJlbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPTaHM3MbI ONPEAETIEHHBIX OPraHUYEeCKHX
BellecTB, MmoHUMas cmbicn mokazartens [IJIK, mosicHAT, Ha mpumepax CrHOCOOBI YMEHBIICHUS U
MIPEIOTBPAIIICHNS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHU3M YeNIOBEKa;

JUTsE 00YYaroIMXCs ¢ OTPaHNYEHHBIMHA BO3MOXHOCTSIMU 3/I0POBbsI: YMEHUE IPUMEHSITh 3HAaHHUS 00
OCHOBHBIX JOCTYIHBIX METOAAX [MO3HAHUS BEILIECTB U XUMHUYECKUX SBJICHUN;

JUTSL CIIENBIX M CIIA0OBHIAIIAX OOYYArOMIMXCS: yYMEHWE WCIOIh30BaTh penbe(hHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiis jig 3arnucu XuMUYEeCKUX POPMYII.

11 KJIACC

IIpenMeTHbIC pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYeCcKask XUMUSD OTPaKaIoT:

c(hOpMUPOBAHHOCTh TPEACTABICHUA: O XHUMHYECKOW COCTaBIIONICH €CTECTBEHHO-HAYYIHOMN
KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBICHUH MPUPOABI, B (DOPMUPOBAHUH MBIIILICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKIMOHAIHLHOW TI'PaAaMOTHOCTH, HEOOXOIMMOHN JUIsl PElIeHHs] MPAaKTHYECKUX 3a7ad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEE;

BJIaJICHUE CUCTEMOM XHMHMUYECKHWX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIUE MOHITHS
(XMMHYECKHIA 3IEMEHT, aTOM, U30TOTI, S-, P-, d- SIEKTPOHHBIC OPOUTATH ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BaJCHTHOCTb, 3JCKTPOOTPHUIATEIBHOCTh, CTEIECHb OKUCJICHHS, XUMHUYECKas CBS3b



(xoBajyieHTHasl, NOHHAs!, METAJUINYECKasi, BOJOPOAHAs), KpUCTAIIMUECKasl PeIETKA, TUIBI XUMHUECKUX
peaxkuuii, pacTBOpP, JIEKTPOJIUTHI, HEIIEKTPOIMUTHI, ICKTPOJUTHYECKAs TUCCOLUAINS, OKUCIUTENb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUYECKOH peakini, XAMUYECKOEe PAaBHOBECHE); TEOPHH U 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON AUCCONUanny, nepuoandeckuil 3axon 1. 1. MeHeneeBa, 3aKOH COXpaHEHUS MACCHI
BEIIIECTB, 3aKOH COXPAaHECHHUS M NIPEBPAILEHUS YHEPTUH IIPU XUMHUYECKUX PEAKLHX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUs, JIeXKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SBJICHUH, ()aKTOJIOTHYEeCKHE CBEACHUS O CBOWCTBAX, COCTABE,
NOJIy4YeHHH U O€30IIaCHOM HCIHOJIb30BAHMM Ba)KHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON AEATEIIbHOCTH YEJI0BEKa,;

c(OpMHPOBAHHOCTh YMEHHUH BBISIBISTH XapaKTepHbIE NMPHU3HAKH MOHATHH, YCTaHABIMBAaTh HX
B3aMMOCBSI3b, UCTIOIb30BaTh COOTBETCTBYIOIUE MOHATHS IPH ONTUCAHUH HEOPTAaHUYECKHUX BEIIECTB U UX
MpeBpaIlCHUH;

c(OpPMHPOBAHHOCTh YMEHHUI MCIONB30BaTh XMMUYECKYI0 CUMBOJIMKY JUISL COCTaBIIEHHS HOpMyI
BEIICCTB W YpaBHCHHWH XHMMHYECKHUX peakiuid, cucremarndeckyro HomeHknatypy (IUPAC) u
TPUBUAJIbHBIC Ha3BaHUS OTAEIbHBIX HEOPraHUIECKUX BELIECTB (YrapHbIi a3, yIJIEeKUCIHbIA Ia3, aMMHAK,
raméHas U3BeCTb, HEraleHas U3BeCThb, IMTHEBAS COAA, IUPUT U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHH OIPENeNsTh BAJCHTHOCTh U CTENCHb OKUCICHHS XUMHYECKHX
3JIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO COCTaBa, BHJ XUMHYECKOH CBS3M (KOBaJICHTHAsl, MOHHAs,
METaJUIN4eCcKasi, BOJOPOAHAs) B COSANHEHUAX, TUIl KPUCTAIUINIECKOH peIIEéTKH KOHKPETHOTO BEILeCTBA
(aTomHasi, MONEKyINspHAasi, WOHHAs, MeETalJIMUecKas), XapakTep cpeldpl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATH IMPUHAIEKHOCTh HEOPTaHWIECKUX BEIIECTB 110 MX
COCTaBY K ONpeAeiIEHHOMY KJlacCy/TpyIIie COeTUHEHUH (TpOCThie BEUIeCTBA — METAJUIB 1 HEMETAJLIBL,
OKCH/[Ibl, OCHOBaHHS, KUCIIOTHI, aM()OTEpPHBIE THAPOKCHIBI, COITH);

c(hopMHUPOBaHHOCTh YMEHUN PACKPBIBATh CMEICT Tiepuoandeckoro 3akona JI. . Menneneesa u
JEMOHCTPHPOBATh €r0 CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKINY;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTEpPH30BaTh DSJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
anemeHToB 14 mepuonoB Ilepumoamueckoid cuctembl xumMudeckux anmemeHtoB J[. M. Menneneesa,
UCIIONB3Ysl TOHATHS «S-, P-, O-321MEKTpPOHHBIC OpPOHMTAIM», «IHEPreTHYECKHE YPOBHH», OOBICHSITH
3aKOHOMEpPHOCTH H3MEHEHHs] CBOWCTB XMMMYECKHMX 3JEMEHTOB M HUX COEIMHEHHH Mo mepuoaaM u
rpynnam Ilepuoaudeckoil cucteMsl XuMuueckux aieMeHToB 1. 1. Menpeneesa;

c(OpMHUPOBAHHOCTh yYMEHHH XapaKTepH30BaTh (ONMHUCHIBATh) OOLIME XMMHYECKHE CBOWMCTBA
HEOPraHMYEeCKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAHHWE T'€HETUYECKOW CBS3U
MEX/1y HEOPraHWYeCKMMH BEIIECTBAMHU C IIOMOIIbIO YpPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKUX
peaKLHmii;

c(hOpMHUPOBAHHOCTH YMEHUS KJIacCU(UIMPOBATH XUMHUYECKHIE PEAKIIMH IO Pa3IMUHBIM [IPU3HAKAM
(ancity ¥ CcOCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(dekTy peakiuu, M3MEHEHHIO CTeleHel
OKHCIICHHSI 3JIEMEHTOB, 00paTUMOCTH PEAKIINH, YUACTHIO KaTalll3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTaBJISATH YpPaBHEHUS PEAKLUUI pa3IMYHBIX THIIOB, IOJHBIC H
COKpaIllEHHbIC YPaBHEHHSI PEaKIUi MOHHOTO OOMEHa, YUWTBIBAS YCIOBHS, NIPH KOTOPBIX 3TH PEaKIUU
UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHMH NPOBOAWTH PEAKLMH, IOATBEPKAAIOIINE KauyeCTBEHHBIH COCTaB
Pa3INYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATh OINBITHBIM MYTEM HOHBI, NMPHCYTCTBYIOLINE B
BOJ/IHBIX PAcTBOpPax HEOPraHUYECKUX BELIECTB;

c(hOpMHPOBAHHOCTH YMEHUH PACKPBIBATH CYIIHOCTH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
MOCPEICTBOM COCTABJICHHSI JJIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

c(hOpMHPOBAaHHOCTh yMEHWH OOBICHATh 3aBHCHUMOCTh CKOPOCTH XHMHYECKON peakuuud OT
pa3iauyuHBIX (aKTOPOB; XapaKTep CMEHICHHS XMMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozzeiictBus (npuniun Jle lllarense);

c(hOpMHPOBaHHOCTh YMEHHUW XapaKTepHU30BaTh XMMHUYECKHE TIPOIECCHI, JIeKaIlne B OCHOBE
MPOMBIIIUIEHHOTO TIOJYYESHHSI CEPHOM KMCIIOTHI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTh MPEACTABICHHUN
00 00LIMX HAYYHBIX MIPUHLMIIAX U SKOJIOTHYECKUX MPOo0IIeMax XUMHUYECKOTO POU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYMCICHHUS C HMCIOJIH30BAHUEM IOHATHS «MaccoBas
JIOJIsI BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHIECKHX PEaKIUIX, MACCHI BEIIECTBA
i 00b€Ma ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YHACTBYIOIINX



B pEaKIfK BEIEeCTB, TEINIOBOTO 3QQeKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHCHHS MAcChl BEIIECTB,
MIPEBPAIICHNS U COXPAHEHHS SHEPTHH;

c(hOpMUPOBAaHHOCTh YMEHUH COOJIOJATh MpaBWia IOJB30BAHUS XHUMHYCCKOW TIOCYIOH U
a0b0paTOpHBIM OOOPYJOBaHHEM, a TaKKE IMpaBWIa OOpallCHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSAMH TI0 BBITTOTHEHHUIO TAO0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hopMHUPOBaHHOCTH YMEHUI IIJIAHUPOBATH U BBHITIONHATh XUMHUIECKUHN SKCIIEPUMEHT (pa3ioKeHHe
MEepOKCHIa BOJOPOJAA B MPUCYTCTBUM KaTalu3aTopa, OMpEAeNiCHHE CpeAbl pPacTBOPOB BEIIECTB C
MTOMOIIIPIO YHUBEPCATBHOTO WHAWKATOPA, BIHMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHYECKOU
peaxIum, peakiii HOHHOTO 00MeHa, KadeCTBEHHBIE PEakIlni Ha CyIb(haT-, KapOOHAT- ¥ XJIOPUA-aHUOHBI,
HA KaTUOH aMMOHHMS, PEIICHHUE SKCIICPUMEHTANBHBIX 337a4 1Mo TeMaM «Mertamisy u «Hemeramiey) B
COOTBETCTBHH C NPAaBHJIAMH TEXHHMKHM O€30TIACHOCTH IMPH OOPAIICHUU C BEIIECTBAMH U JIA00PaTOPHBIM
o0opymoBaHUEM, MPENCTABIATH PE3YIbTATHl XUMHUIECKOTO IKCIIEPUMEHTA B (DOpMe 3allMCH ypaBHEHHUN
COOTBETCTBYIOIIUX PEaKIuii U GOPMYITHPOBATH BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOR;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHYSCKA AaHATU3UPOBATh XUMHYCCKYI HH(OpMaiuro,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpPElICTBA MACCOBOW KOMMYHHUKAIWHU, IHTEpHET U IPYyTHX);

c(hopMHUPOBaHHOCTh YMEHHUI COOIIOATh MPaBMIa 3KOJOTHYECKHU IIeTIecO00pa3HOro TOBEACHUS B
OBITY U TPYJOBOH JEATCIILHOCTUA B LEISAX COXPAHEHHS CBOCTO 30POBBS M OKPYKAIOUICH MPHUPOTHON
CpeIlbl, 0OCO3HABATh OMACHOCTH BO3/JEWCTBUS HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmeicn mokazatens [1JIK, moscHATP Ha mpumepax crocoObl YMEHBIIEHHWS W MPEIOTBPAIICHUS WX
BPEIHOTO BO3JICHCTBHS Ha OPTaHU3M YEJIOBCKA,;

JJIsA 06yqafou11/1xc;1 C OrpaHNM4YCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHUEC ITPUMCHATH 3HAHUA 06
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHWSI BEMIECTB U XUMUIECKIX SBJICHHUIA;

JUTSL CIIETIBIX M CJIA0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh peNbe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. Bpaiiis i 3anucu XuMUIeCKUX POPMYII.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauyecTBO 4acos

DieKTpOHHBIE (IN(POBDBIE)

Ne n/m IpOrpaMMBbI Beero ;(;;OTTI:::“"H"W E%ilii?qemne 00pazoBaTeJbHbIe PeCypChI
Pasnes 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
IIpenmet oprannueckoin xumuu. Teopus
11 CTPOCHHUS OPraHMYECKUX COCTUHECHHUN A. 3 https://resh.edu.ru/subject/29/10/
M. Bytneposa
Hroro mo pasneny 3
Paznes 2. YrieBonopoabl
2.1 [penenbHbie YrIIEBOAOPOIBI — ATKAHBI 2 https://resh.edu.ru/subject/29/10/
2.2 fﬂe;%fe?;f‘;’iﬁl?ompom"‘ ATRCHEL 6 1 https://resh.edu.ru/subject/29/10/
2.3 ApOoMaTHYECKHUE YTIICBOIOPOIbI 2 https://resh.edu.ru/subject/29/10/
2.4 Ef‘;‘é;?ﬁiéi?ﬁ?‘”‘““ YIJIEBOMOPONOB 1 3 1 https://resh.edu.ru/subject/29/10/
Uroro mo pazneny 13
Paznen 3. Kuciaoponconep:kanue oprannyecKue coeJHHEHNs
3.1 Crouptel. Denon 3 https://resh.edu.ru/subject/29/10/
3.2 éﬁgi:ﬁg;}ﬁ;ﬁ 160H°BHe KHCHOTRL 7 1 https://resh.edu.ru/subject/29/10/
3.3 VYrneBosl 3 1 https://resh.edu.ru/subject/29/10/
Hroro o pasneny 13
Paznen 4. A3oTcoaep:kaiue opraHuvdeckue coeTuHeHus
4.1 AMusabl. AMUHOKHUCIOTHL. Bernku 3 https://resh.edu.ru/subject/29/10/
Hroro o pasneny 3
Pazpnen S. BeicokoMoJIeKYIsIPHBIE COCAUHEHUSA
51 ITnactmaccer. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro mo pasnmeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2




11 KUIACC

HaunMeHoBaHue pa3jaeioB U TeM

KoaunuecTBo yacoB

DJIeKTPOHHBbIE (M (ppoBLIe)

Ne n/m MporpamMmbl Bcero :f:g::::ﬂbﬂme ;[;z:igmec]me o0pa3oBaTelibHbIE pecypchl
Paznen 1. TeopeTuyeckue OCHOBbI XUMHH
Crpoenne atoMoB. Ileproamaeckuii 3akoH
11 u [leproanyeckas cucTeMa XMMUYECKHX 3 https://resh.edu.ru/subject/29/11/
anemenToB /. 1. Menaeneesa
1.2 g:géi;l:e semectsa. Muoroobpasue 4 https://resh.edu.ru/subject/29/11/
1.3 XUMHYECKHE PEaKini 6 1 1 https://resh.edu.ru/subject/29/11/
Uroro mo paznemy 13
Pa3znen 2. Heopranuyeckasi XuMusi
2.1 Mertaisl 6 1 https://resh.edu.ru/subject/29/11/
2.2 Hewmerauis 9 1 1 https://resh.edu.ru/subject/29/11/
2.3 CBsl3b HCOPIAMIHECKIX i1 OPraiieCKitX 2 https://resh.edu.ru/subject/29/11/
BEIIECTB
Uroro mo paznemy 17
Paznen 37 Xumus 4 JKH3Hb
31 . XUMHS 1 KU3HB 4 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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