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HNOACHUTEJIBHASA 3AIIUCKA

[IporpaMmMa Mo XWMMHUM Ha ypOBHE cpeaHero ooOmero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepaunn»,
TpeOOBaHUM K pe3yibTaTaM OCBOeHMs (efepanbHONH 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIETro
obpazoBanus (OOII COO), npexacraBieHHblx B DenepaabHOM TOCyIapcTBEHHOM 00pa3oBaTeIbHOM
craggapre COQO, c¢ yuérom Konmenmuu mpenomaBaHusi ydeOHOro mpenMera «XUMUS» B
oOpa3oBaTenbHBIX Opranu3anuax Poccuiickoit @eneparum, peaau3yonux OCHOBHbIE 00pa30BaTebHbIC
IIPOrpaMMbl, 1 OCHOBHBIX MOJIOKeHHUH «CTpareruu pa3BuTus Bocniutanus B Poccuiickont @enepannn Ha
nepuof 110 2025 rona» (Pacniopsxkenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3paboTKe MporpamMmbl MO XUMHH, K OMNpeesieHHI0 oOuieil crpareruu
00y4eHHs, BOCTIUTAHUS U Pa3BUTHS O0YUAIOLIUXCS CPEACTBAMU YUeOHOTO mpenmMeTa «Xumusi» s 10—
11 kmaccoB Ha ©a30BOM YpOBHE COCTaBWJIM KoHIeNnTyaibHble mnonoxenus OI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1IeJIeH, COJIep:KaHus, pe3ylbTaTOB OOy4YeHHs M TpeOOBaHMN K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3zoBaHMe, MOJTYyYaeMOe BBITYCKHHKAMU 00Ie00pa3oBaTelbHON OpraHU3alH,
SBIIAETCS HEOTHEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CHYKUT 3aBEpIIAIOIIMM STaroM
peajin3ali Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIFOUYEBBIX LIEHHOCTEHN, MPUCYIIMX LIETOCTHON
CHUCTEeME XHUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaloTCs T[O3HAHUSA 3aKOHOB MPHUPOJIBI,
(dbopMHpOBaHUS MUPOBO33PEHHS M OOIIEH KYJIbTYpPhl YEJIOBEKa, a TAK)KE HKOJIOTUIECKH 00OCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3I0pPOBbI0 M TMPUPOJHOU cpene. Peanusyercs Xxumuueckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CPEIHEro o0IIero o0pa3oBaHMs CPEACTBAMU y4eOHOTO MpeaMeTa «XUMUs,
COJIep>KaHue U MOCTPOCHUE KOTOPOTO ONpPEAENIEHbI B TPOrpaMMe MO0 XUMHUU C YUETOM CHEU(PUKUA HAYKH
XUMHH, €€ 3HaYeHHUs B MO3HAHUM IPUPOJBI U B MaTEpUaJIbHOM >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
OOIIMX 1eNel U MPHUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHET0 OOIIEero
obpasoBanus B Poccuiickoit @enepanuu.

XUMHUsL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIrpaeT ocoOyr pojb B COBPEMEHHOM
LUMBUJIM3ALMM, B CO3JaHUM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCUT CBOM BKJIAJ B
(dbopMUpOBaHNE PAIMOHAIBHOTO HAYYHOTO MBIILIECHUS, B CO3JIaHUE IIEIOCTHOTO MPEICTaBICHUS 00
OKpY’KaIoIlleM MHpE KaK O €IMHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe (HOpMUPYETCS B XUMUHU HAa OCHOBE
IIOHMMAaHHUs BEIIECTBEHHOTO COCTAaBa OKPYXKAIOIIET0 MUPA, OCO3HAHMSI B3aMMOCBSA3H MEXy CTPOSHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTMHU PUMEHEHUS.

TecHO B3auMOJENCTBYSI C JAPYTMMH €CTECTBEHHBIMM HayKaMM, XMMHS CTala HEOThEMIIEMOM
4acTbI0 MUPOBOH KyJIBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyZa M KU3HU KaKJIOro 4jeHa
obmectBa. CoBpeMeHHas XUMHS Kak HayKa CO3HMJaTellbHasi, KaK HayKa BBICOKMX TEXHOJIOTHH
HalpaBJieHa Ha pelIeHHEe TII00AJbHBIX MPOOJEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIEBOM, IKOJOTMUECKONH O€30MaCHOCTH U OXPaHbl 370POBBSI.

B cooTBeTrcTBUU ¢ 0OUTUMU HENSIMH U MPUHIUAIIAMHA CPEIHET0 0011ero 00pa3oBaHUs COIEpKAHNE
npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YpOBEHb M3YUEHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO
Ha  OOIICKYJBTYPHYIO TMOATOTOBKY  OOy4YalroIMXCsi, HEOOXOAUMYI0 WM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIKOYEHHMS B JKU3Hb COLMYMA, MPOJOJIKEHHS
o0pa30BaHMs B pa3IMYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocrapnsgomumMu peaMeTa «XuMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHUS» U
«O0miasi ¥ HeopraHuyeckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKW: CHCTE€Ma 3HAHUH 10 HEOPraHWYEeCKOH XUMHM (C BKIIOYEHHEM 3HAaHUU U3
olmiel XuMuM) U opraHuyeckoil xumuu. dopMupoBaHHE TAHHOW CHUCTEMbI 3HAHUI NPU H3yYEHUU
npeamera o0ecreyrnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus BEIIECTB HA OCHOBE OOIINX
MOHSATHUH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa coaepxkanusi KypcoB — «Oprannueckas xumMus» U «O0I1as 1 HeopraHu4ecKasi XUMUsD)
chopMUpOBaHa B MporpaMMe IO XHMHUHU Ha OCHOBE CHCTEMHOr0 MOJAXO0Ja K M3YYEHHIO y4eOHOTro
MaTepuaia U OOYCJIOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM pA3BUTHUEM 3HAHUN Ha ONpeAeTIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYecKOi XMMHUU BEIIECTBA PaCCMAaTPUBAIOTCA Ha YPOBHE



KJIACCUYECKOW TEOPUU CTPOCHUSI OPTAaHMUECKUX COCIMHEHHM, a TaK)Ke HA YPOBHE CTEPEOXUMUUYECKUX U
ANIEKTPOHHBIX MPEICTaBICHU O CTpoeHHH BemiecTB. CBeleHUS 00 M3ydaeMbIX B Kypce BelecTBax
JAOTCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JIO CIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COCIUHEHHA. B Kypce
OpPraHMYEeCKOM XHMMHMU TONYYalOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHuMs NIEPBOHAYAIILHEIC TIPECTABICHUS O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX MPH3HAKAX
BEILIECTB, 3aBUCUMOCTHU CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLUU.

[Tox HOBBIM YTIIOM 3pEHHS B IpeaMeTe «XUMHs» 0a30BOTO YPOBHS pacCMATPUBACTCS U3YICHHBIN
Ha YpPOBHE OCHOBHOT'O O0IIero o0pa3oBaHMs TEOPETUUECKUN MaTepHual U (PaKTOJIOTMUYECKHE CBEICHUS O
BEILECTBAX M XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi 1 HeoOpraHudeckass XuMHusi»
oOy4aroluMcsi TPEIOCTaBIsAETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPUOJUYECKOr0 3aKOHA C
OOIIETEOPETUYCCKUX M METOJOJIOTHUSCKUX TO3MIHMHA, TIyO)Ke MOHITh HCTOPUYECKOE HM3MEHCHHE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIICH 10 OOBICHSIOIICH W MPOTHO3UPYIOIIECH.

Envnas cucrema 3HaHMM O BaXXHEMIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX M
MIPUMEHEHUH, a TAKXE O XUMHUYECKMX PEAKUUAX, UX CYHUIHOCTH W 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnounHsiercs B Kypcax 10 u 11 kinaccoB asieMeHTaMu CoJepKaHusl, UMEIOIMMU KYJIbTYpPOJOTHYECKUN U
MPUKJIAHON XapakTep. DTHU 3HAHUS CIOCOOCTBYIOT MOHMMAHHWIO B3aUMOCBSI3M XUMHUU C JIPYTUMU
HayKaMH, PACKpBIBAIOT €€ poJib B TO3HABATEILHONW M TMPAKTUYECKOW JCSITEIIbHOCTU YeJIOBEKa,
CHOCOOCTBYIOT BOCHHTAHHUIO YBaXXEHHUS K IPOLIECCY TBOPUECTBA B OOJACTH TEOPHH M MPAKTUYECKUX
MPUIOKEHUA XHUMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX TIPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICTUBATH UHGOPMAIUIO U IPUMEHSATH €&
JUTSL TIOMIOJIHEHMSI 3HAHUWH, PEIICHHUS WHTEIUICKTYaJIbHBIX M IKCIIEPUMEHTAJIBHBIX HCCIEI0BATEIbCKUX
3anad. B nenom copepikanue yueOHOro npeamera « XMMUs» JaHHOTO YPOBHS U3YYEHHSI OPHEHTUPOBAHO
Ha (popmupoBaHUE y 00yUYAIONIUXCS MHUPOBO33PEHUYCCKONH OCHOBBI JUIsl TOHUMAaHUs (PHIIOCO(DCKUX HIIeH,
TaKMX KakK: MaTepHalbHOE €IWHCTBO HEOPraHMYECKOTO M OPraHU4YeCKOro MHpa, OOYCIOBICHHOCTh
CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHMEM, II03HABAEMOCTh NPHUPOIHBIX SBJICHUM IYTEM
OKCIIEPUMEHTa U PpEIICHUS MPOTUBOPEUMH MeEXAy HOBBIMH (akKTaMHM H  TEOPETUYECKUMU
MIPEMOCHUIKAMHU, OCO3HAHHE POJIM XHMHU B PEIICHUH 3KOJOTHYECKHX MPOOJeM, a Takke Mmpodiem
cOepekeHUsI SHEPTETHUYECKUX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTEpUasIoOB.

B muane pemieHus 3amad BOCHUTAHUS, Pa3BUTHS W COIMAIM3AlUM OOYYaIOIIUXCS TPUHSTHIC
porpaMMoil 1O XHUMHUU TOAXOAbl K OIPEACNICHUIO COJEpKaHUS M TIOCTPOEHUS MpenMeTa
MpeAyCMaTpuBalOT (OPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX ACHCTBUIM, UMEIONIUX 0a30BO€ 3HAUCHHUE
JUIS pa3NTUYHBIX BUIOB JIESATEIBHOCTH: pelIeHHs MpobeM, orcKa, aHainu3a U o0paboTku nHpopMaIuu,
HEOOXOUMBIX Il TPUOOPETEHHUs OIbITa TPAKTUYECKOW U HCCIEIOBATEIBCKON JesSTEIHHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MO3HAHUU XUMHH.

B mpaktrke mpemnojaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOTO oOIero odpa3oBaHus, TaK M Ha
YPOBHE CpEAHEro OOIIero o0pa3oBaHMs, TIPU OMPEACTECHUN COAEPKATETbHON XapaKTePUCTUKH IeJei
M3y4YeHUs TMpeaMeTa HalpaBlieHHEeM TEePBOCTEIICHHOW 3HAYUMOCTH TPAJWIMOHHO TPHU3HAETCA
(dbopMHpOBaHNE OCHOB XMMHUYECKOH HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NESITeTFHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTYphl. C METOAMYECKOM TOUKU
3pEHUSI TAKOM MOJAXO/ K OIPEIETICHUIO LIeJIel U3yUeHUs ITPEAMETA SIBISETCS BIIOJIHE ONPAB/IaHHbIM.

CoriacHo JTaHHOW TOYKE 3PEHUs TJIABHBIMHU LIEJISIMH M3YYECHHS TpeaMeTa «XUMHUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpPOBAHHE CHUCTEMBI XUMHUYECKUX 3HAHWUN KaK BaKHEUIEH COCTaBIAIONICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIC MOHATHS, (yHIaMEHTAJIbHbBIE
3aKOHbl U TEOPUU XUMHUHU, OCBOCHUE S3bIKa HAYKH, YCBOEHHE M TMOHHMAHHE CYIIHOCTU
JIOCTYITHBIX 00OOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJICHHE C HCTOpUEH HX
Pa3BUTHUS U CTAHOBJICHMUS;

e (¢opMHpOBaHHE W PA3BUTHE TMPEACTABICHUN O HAyYHBIX METOJaX IIO3HAHHUS BEIIECTB M
XUMUYECKUX PEaKIHNi, HEOOXOIUMBIX /I MPUOOPETEHUS YMEHHM OPHUEHTHPOBATHCS B MHUPE
BEIIECTB M XUMHUYECKUX SBJICHUW, HMEIOIIMX MECTO B NPHUPOAE, B MPAKTUYECKOW H
TIOBCETHEBHOM KU3HU;



® Da3BUTHE YMEHHMHA M CHOCOOOB JAEATENBHOCTH, CBA3aHHBIX C HAONIOJCHHEM M OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TPAaBIIT 0€301TaCHOT0 0OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ aTuMm, conepkaTenbHas XapaKTepHCTHUKA IeJed W 3afad W3ydeHHs INpeaMeTa B
porpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucteMe cpeaHero ooémiero oOpasoBanus. CerogHss B MPEMOAaBaHWM XMMHH B OOJIBIICH CTENCHH
OTHAETCsl MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COepXaHus OO0y4yeHUs, OPUEHTUPOBAHHON Ha
MOJITOTOBKY BBITYCKHHKA 00I1€00pa30BaTeIbHON OpraHM3aluy, BIAJCIONIEr0 He HaOOpOM 3HAaHUH, a
(GYHKIIMOHATIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHM U YMEHHSIMHU aKTHBHOTO MOJYYEHHs] 3HAHUU U
NPUMEHEHHS UX B PEATbHOMN KU3HU JUIS pEILICHHsI TPAKTUYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mpu M3ydeHUHU MpeaMera «XHUMHS» JOMHUHUpPYIOIIEee 3HaYeHHE MPUOOpeTaroT
TaKue LeJH U 331a4H, KaK:

ajanrtanus oOydaroluXcsl K YCJIOBHUSAM JTUHAMHYHO pa3BUBAIOUIETOCs MHpa, (OpMUpOBaHUE
MHTEJUIEKTYaJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOH K  CaMOOOpa3OBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHUEM,

dbopMupoBaHre y OOydarOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN), MMEIOIIUX
YHHBEPCAIbHOE 3HAYCHHUE JIJISl Pa3IMYHBIX BUIOB IEATEILHOCTH: PEUICHUs Mpo0IeM, IOUCKa, aHajn3a ’
00paboTKu MHpOpMaIUU, HEOOXOAUMBIX JIJIsl IPUOOPETEHHS OIbITAa JIEATEIbHOCTH, KOTOPas 3aHUMAeT
BaXHOE MECTO B NMO3HAHWHM XMUMHHU, a TAKXKE JJIS OLEHKU C TO3UIUH SKOJIOTMYECKOH Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YEIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroImuxcs: CIOCOOHOCTH CaMOCTOSTEIEHO TPUOOPETaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBHU
C JKU3HEHHBIMH TOTPEOHOCTSIMH, HUCIOIB30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTUU JUIS
MOKCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHOW HHPOPMALIUN XUMHUYECKOTO COJICPIKAHMS;

dbopMUpOBaHHE M pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO W JIOTMYECKOT'O MBIILUICHUS,
HaOJI0AAaTeNbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO HEOOXOIMMBI, B YACTHOCTH, IIPU
TUTAHUPOBAHUH U MTPOBEIECHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcsi yOexIEHHOCTH B T'yMaHHCTUYECKON HAINPaBICHHOCTH XMMHH, €€
BOXHOH POJIM B pELICHUU II00AJIBHBIX MPOOJIEM palMOHAIBHOTO MPUPOIONOIb30BaHUs, TIONOIHEHUS
SHEPreTUYECKUX PECYPCOB M COXPAHEHUS TPUPOIHOTO PABHOBECHsS, OCO3HAHHS HEOOXOIMMOCTH
Oepe’KHOr0 OTHOIIEHUS K IPUPOJE U CBOEMY 37I0POBbIO, a TaKXkKe MPHUOOPETEHHUs ONbITa UCIOIb30BAHNUS
MOJTyYCHHBIX 3HAHWUN JUIS TPUHSATHS TPAMOTHBIX PEHICHUH B CUTYallUsX, CBS3aHHBIX C XMMHUYECKHUMHU
SIBJICHUSIMU.

B yueOHOM mutane cpegHero oOuiero oopa3oBanust mpeaMeT «XuMus» 0a30BOr0 ypOBHS BXOJUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HaAY4YHbIE TPEIMEThI».

OO11iee 4ncI0 YacoB, OTBEIEHHBIX JJIs M3yUYEHUsI XUMHUH, Ha 0a30BOM YPOBHE CpEIHEro oOIIero
oOpa3zoBanusi, cocTaBnseT 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Hezento).

COJEP/KAHUE OBYYEHUA
OPITAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKO XUMHH

[IpenMer opranuyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYECHUE B IMOJIYYEHHUU HOBBIX
BELIECTB U MaTepuaoB. Teopus cTpoeHus opraHndeckux coenuHeHuil A. M. BytnepoBa, e€ 0OCHOBHbIE
nosiokeHus. CTpyKTypHble (OpMYIJbl OpraHMYEeCKHX BellecTB. ['omororusi, uzomepusi. XuMuyeckas
CBSI3b B OPraHUYECKUX COETUHEHUSIX — OJJMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBinenne o kiaccupuKalUMd OpPraHUYECKHX BelecTB. HoMeHKlaTypa OpraHHYecKHX
COeIMHEHUI (cucTeMaTHyecKas) U TPUBHAIbHBIC HAa3BaHMS BaXKHEUIIMX IMpEACTAaBUTENCH KIIAacCOB
OpPraHMYECKUX BEIIECTB.



DKCHEepUMEHTAIbHBIE METOAbl H3Y4YEHHUs BELIECTB W WX MPEBPALIEHUN: O3HAKOMIIEHHE C
oOpa3laMy OpraHUYeCKHX BEUIECTB M MaTepuajaMd Ha WX OCHOBE, MOJCIMPOBAHUE MOJICKYJI
OpPraHMYECKUX BEIIECTB, HAOIIOJICEHUE W OINHUCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO IMPEBPAICHUIO
OpraHWYECKUX BEIIECTB IIPU HarpeBaHuH (IJIaBJIeHHE, OOYTJIMBAaHUE U TOPCHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psii. MeTaH U 3TaH — NPOCTEHIINE MPEICTABUTEIN
QJIIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOWCTBA (peakiHMH 3aMEIEeHUs W TOPCHHs), HAXOXKJICHUE B
MpUpOE, NOJIYyYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUI psii. OTUIEH M NPONWIEH — IpOCTEHIINe
MPEACTABUTENN  AJKCHOB: (U3WYECKHE M XHUMHUYECKHE CBOWCTBAa (peakIMu TUIPUPOBAHUS,
raJIOTeHUPOBAHUS, TUJIpaTallii, OKUCIICHUS U TIOJUMEPHU3ALIUH ), TIOJTyUeHHE U TPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MmetunOyraaueH-1,3: cTpoeHre, BaXHEHIIINE XUMAYECKHE CBOMCTBA
(peakust monumepusaiuu). [loaydyeHrne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psll. ANCTHICH — MPOCTEHIIHI
MPEJICTABUTENIh AJIKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE M XHMHUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHMS, TUAPATAIINH, TOPSHHSI ), TOTy4YEeHUE U IPUMEHEHHUE.

Apenbl. bensom: cocrtaB, crTpoeHHe, (QU3HYSCKME MW XHMHYECKHE CBOWCTBA (peakiuu
raJIorTeHUPOBAHUS U HUTPOBAHMS ), TIOJIyY€HUE U IPUMEHEeHHe. Toayon: cocmas, cmpoetue, guzuieckue
U XumudecKkue coUCmea (peakyuu 2an02eHuposaHus U HUMPOBAHUs), NOAYYeHue U NpUMeHeHue.
TokcuyHOCTh apeHOB. ['eHeTnyecKas CBA3b MEXAY YII€BOAOPOAAMH, MPUHAIICKAIUMHU K Pa3IMYHbIM
KJaccam.

[IpupoaHbie UCTOYHUKHU YyTiaeBO10poAoB. [Ipupoanslil ra3 u nonytHele HePTsHBIC ra3bl. HegTh u
e¢ mpoucxoxaeHue. CrocoObl mepepaboTku HedTH: TEPEeroHka, KPEKUHT (TepPMUUYECKHIA,
KaTaguTHueckuil), nupoiu3. [IpoaykTsl nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yroib U IPOAYKTHI €To mepepaboTKH.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BELIECTB W UX MPEBPALIECHUN: O3HAKOMIIEHHE C
oOpa3namMu IJIacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» m «YTOomb», MOJeIUpOBaHHE
MOJIEKYJT YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKOW pabOTHI: MOJIyueHHUE
ATUJICHA ¥ U3YUYE€HUE €T0 CBOMCTB.

Pacuérnpie 3amaun.

Brruucienuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA HCXOJIHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce, 00BhEMY, KOITUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UJIU TTPOYKTOB PEAKIIUN).

Kuciopoacoaep:kamme oprannyeckKue coeinHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTPOCHUE, (PU3NIECKHUE U XUMUUYECKUE
CBOMCTBAa (peakuMu C aKTUBHBIMH MeETaJlaMH, TallOTeHOBOJOPOJAaMHU, TOpPEHHUE), NpHUMEHEHHE.
Bomopoansie cBsizu MeXay MoJeKyJdamMu chnuptoB. JleficTBHE MeTaHOJa M STaHOJIA Ha OpPraHU3M
YyeJIoBeKa.

MHoOroaroMHble COUPTHL. DTWICHTJIMKOJIb M TIUIEPUH: CTPOCHHE, (PU3MUYECKHE U XUMHUYECKHE
CBOICTBa (B3aMMOJIEHCTBUE CO IIEIOYHBIMU METallaMH, KaueCTBEHHAs peakilds Ha MHOTOaTOMHBIE
cnupThl). JlelicTBue Ha OpraHu3M 4esnoBeka. [IpuMeHeHue riniepruHa u dTHICHTITUKOIS.

@deHoM: CTpOeHHE MOJEKYJbl, (U3NYECKHE M XHMHUYECKHe CBoicTBa. TOKCHMYHOCTH (GeHona.
[Ipumenenue denomna.

Anpaeruipl U kemousl. GOpMaNbIETHl, alleTalbIAeTU: CTPOCHHE, (HU3MUECKUE U XUMUYECKUE
CBOHMCTBAa (peaKkIMU OKHUCJICHHS W BOCCTAHOBJICHHS, KA4YECTBEHHBIC pEaKIMH), TIOJy4YCHHE U
MIPUMEHEHUE.

OIHOOCHOBHBIE TIpefie/IbHBIe KapOOHOBBIE KHUCIOTH. MypaBbMHAsE M YKCYyCHash KHCJIOTHI:
CTpoeHHe, (PU3NYECKUE W XUMHYECKHE CBOWMCTBa (CBOMCTBa, OOIIHME A KiIacca KHUCIOT, PeaKIus
sTepudUKaINK), oJydeHne u npuMeHeHne. CTeapuHOBasi U OJCMHOBAsT KUCJIOTHI KaK MPEICTaBUTENN
BBICIIUX KapOOHOBBIX KHCIOT. MbIia KaK CONU BBICHIINX KapOOHOBBIX KUCIIOT, HX MOIOIIEE IeHCTBHE.




CrnoxHable 3(hUpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [Ipumenenue xupoB. bruosiorudyeckas posb KUPOB.

VYTaeBoapl: CcOCTaB, KJIACCH(HKAIMS YIrIEBOIOB (MOHO-, TU- W MoOJUcaxapuibl). [moko3a —
IPOCTEHIIMHA MOHOCAXapua: OCOOCHHOCTU CTPOEHUS MOJEKYJbl, PU3NUECKUE M XUMUUYECKHE CBOICTBa
(B3aumoperictue ¢ ruapokcunom meau(ll), oxucnenne amMmuauHbM pacTBOpoM okcuga cepebpa(l),
BOCCTAQHOBJICHHE, OpPO’KEHHUE IJIOKO3bI), HAXOX/IEHUE B MPUPOJE, IPUMEHEHHE, OMOJIOrHUYecKasl poib.
®dorocunTte3. PpyKkTO3a KaK U30MEpP TITHOKO3bI.

Kpaxman u wnemmono3a kak OpupoiHblie mnoaumepsl. CTpoeHHe Kpaxmajia M LEJUIHOJIO3BI.
du3nyeckue U XMMUYECKHUE CBOICTBA Kpaxmaiia (TUIPOJIn3, KaUeCTBEHHAs! PEAKIIMS C HO/I0M).

DKclepUMEHTAIbHbIE METO/IbI U3YyUEHHUs BELIECTB U UX NPEBPALLECHUI: TpoBeeHHE, HAOII0AeHNE
U ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIMU OJJHOATOMHBIX
cnupToB (OKHcIeHHe »3TaHoia okcugoM Meau(ll)), MHoroaromMHsIX CHHUPTOB (B3auMojeiicTBHE
rauepuHa ¢ rugpokcugoM Meau(Il)), ampaernnoB (OKUCIIEHHE aMMHAuHBIM pPacTBOPOM OKCHAA
cepeopa(l) u ruapoxcuom meau(Il), B3anMozeiicTBUe Kpaxmaia ¢ H0JI0M), TPOBEACHUE MTPAKTUUECKOM
paboThI: CBOICTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Bbruuciienuss mo ypaBHEHHMIO XMMHYECKOH peakiud (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WIM IPOAYKTa PEAaKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 HUCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3zoTcozepikalie OpraHunuecKue CoeIMHEHMSL.

AMUHOKHUCIIOTBl Kak aM@oTepHble OpraHuueckue coeAuHeHus. Du3nueckue U XUMUYECKUE
CBOWCTBA aMUHOKHCJIOT (Ha MpuMepe MMLKHa). buongoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuapl.

benku kak npupoaHbIe BBICOKOMOJIEKYJIIpHbIE coequHEHMs. [lepBuyHas, BTOpUUHAs U TPETUYHAs
CTPYKTypa 0eaKoB. XMMHUECKUE CBOICTBA OEIKOB: THAPOIIN3, IEHATYpalHsl, KaUeCTBEHHbIC pEaKIUH Ha
Oenku.

OKcllepUMEeHTaIbHbIE METO/Ibl U3yUECHHUs BEIECTB U UX MPEBpaIlleHH: HaOI0AeHue U ONUCAHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalus O€IKOB pU HarpeBaHUH, LIBETHBIE pEaKUu OEIIKOB.

BbicokoMo1eKyJIsIpHBbIE COeIMHEHUS

OcCHOBHbIE TIOHATHUS XUMHH BBICOKOMOJIEKYJSPHBIX COEIUHEHWH: MOHOMEp, IOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IOJIMMEPHU3aLUH, CPEAHsIs MOoJeKyJsapHas Macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUH — MOJIMMEPU3alMs U OJUKOHICHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BELIECTB M UX MPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3uamMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBsi3ed NpU HM3y4eHUM oprannyecko xummuum B 10 kiacce
OCYILIECTBIISICTCA Yepe3 MCIOJIb30BaHUE KaK OOIIUMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHUM,
SIBJIIOIINXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 1IMKJIA.

OOmre ecTecTBEHHO-Hay4HbIE IMOHSTHA: SBJICHHWE, HAy4HBIH (DakT, rumoresa, 3aKOH, TEOPHS,
aHaJln3, CHHTE3, KiaccupuKauus, MNEepUOJUYHOCTb, HAONIOJIEHUe, U3MEpPEHHE, OSKCIIEPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: Marepusi, dHEpPrus, macca, aToM, JJIEKTPOH, MOJEKYJa, 3HEPreTUYECKUd YpOBEHD,
BEIIIECTBO, TEJO, 00bEM, arperarHoe COCTOSHUE BEIECTBA, (PU3UUYECKHUE BEITUYMHBI U E€IUHMIBI UX
U3MEpEeHUsl.

buonorusi: knerka, opranusM, Ouocdepa, oOMEH BemeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKH, YIIIeBOIbL, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: mnuIEBble MNPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO MUTAHHUS, MOIOIIUE CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHME Ipenaparbl, MaTepHalbl M3 HCKYCCTBEHHBIX U CHHTETHUYECKHX
BOJIOKOH.



IVNTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA INTPOTPAMMSBI 110 XUMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJbTaTaM OCBOCHHUS OOYYArOIIUMHUCS IPOrpamMm
cpeaHero ooOmero o0pa3oBaHMsS (JMYHOCTHBIM, METalpeIMETHBIM H TpeAMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOHM IJis pa3pabOTKU IIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOrpaMM CpPETHETo
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CUCTEMHO-AESATENBHOCTHBIM MTOAX0J0M B CTPYKTYpPE JUYHOCTHBIX PE3YJbTATOB
OCBOCHHUSA TMpeaMmera «XHMHUsS» Ha YpOBHE CPEIHEro oOmero oOpa3oBaHUs BBIACICHBI CIEAYIOIIHNE
COCTABJISIFOLIME:

OCO3HaHHME OOYYAIOIIMMHUCS POCCUHCKOM TpaXTaHCKOM MICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIETICHUIO;

HaJTMYMe MOTUBAIIUU K 00YYCHUIO;

L[EJICHANIPABICHHOE pa3BUTHE BHYTPEHHHX YOEKICHHI JHYHOCTM Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOCU JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, MIPUCYIIMMHU LIEIOCTHOM cHCTEME XUMUYECKOT0 00pa30BaHus;

HaJIM4Yue MPaBOCO3HAHUS JKOJOTUYECKOW KYIbTYpPhl M CIHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH
KU3HEHHBIE TUUIaHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeamMeTra «XHUMHs» JOCTUTAIOTCS B €IMHCTBE y4yeOHOU U
BOCIIUTATEJIbHON AESITEIbHOCTU B COOTBETCTBUU C T'YMAaHUCTUUYECKUMHU, COLUOKYJIbTYPHBIMHU, 1yXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJi€aTaMH POCCHUHCKOrO TPakIaHCKOro OOIIecTBa, MPHUHITHIMU B
o0IIecTBE HOpPMaMH W TpPaBWIAMU TIOBEICHHUS, CIIOCOOCTBYIOIIMMHU TIPOIIECCAaM CaMOIIO3HAHMA,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYarOIINXCS.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS IMpeaMeTa «XUMUSI» OTPAXaoT cPOpMUPOBAHHOCTH OIBITA
MO3HABATENIBHON U MPAKTUYECKON JIEATEIHHOCTH 00YUaIOIIMXCsl IO peann3alii IPUHATHIX B 00OIIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUS 00Y4aIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB M O0S3aHHOCTEN, YBaXKEHUS K 3aKOHY
Y TIPaBOMNOPAIKY;

MIPE/ICTAaBICHMSI O COLMATbHBIX HOPMAaX M MpaBUiIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MpPHU CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 3a]1a4, BHIIOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTHM TOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI APYTUX MPHU
aHaJIM3€ pa3IMYHbIX BUJOB yUeOHOU NEeSATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

YBaKEHHsI K MIpOIlecCy TBOpYECTBa B 00JACTU TEOPHUM M MPAKTMUYECKOTO MPUMEHEHMsS XUMMH,
OCO3HaHHUsl TOTO, YTO JIOCTHXKEHUS HAyKH €CTh PE3yJbTaT JUIMTEIbHBIX HAOJI0JIEHUI, KPOMOTIMBBIX
AKCIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH U MOCIEAYIOLIEM aHaiu3e MH(OpMAaLUU O
NIEPEIOBBIX JTOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallMH, CBS3aHHbIE C XUMUYECKHUMH SIBJICHHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE TOBEJIEHHWE M TIOCTYNKM CBOMX TOBAapuIIeH C MNO3UIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUN ITUX IOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:



MOHMMAaHMs IIGHHOCTEH 310poBoro M  0Oe3omacHOro o0pas3a JKHW3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS! K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBbIO;

COOJFOICHHST TIPABHJT 0€30MACHOTO OOpAIeHHS C BEIIECTBAMU B OBITY, ITOBCEIHEBHOW KU3HU U B
TPYJIOBOU JESITENbHOCTH;

MOHMMAaHMsI [IEHHOCTH TNPABWJI WHIWBUAYAJTBHOTO M KOJUICKTHBHOTO 0€30MacHOTO MOBEICHUS B
CUTYaIUsIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMSA TIOCIEJACTBUA M HENPHUIATHUS BpPEAHBIX TNPUBBIYEK (YMOTpeOJICHUS —alKOTOoIs,
HApKOTHUKOB, KYPEHHUS);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B YU€OHO-UCCIIEI0BATENbCKON JeSTeIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOM U IPYIMX BUJAX JAESATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE y4aCTHE B PELICHUH MPAKTUYECKHUX 33/1a4 COIMAIbHON HANpaBIeHHOCTH
(B paMKax CBOEro KJiacca, IIKOJIbl);

MHTEpeca K MPaKTHYECKOMY H3YyUeHHUIO0 Mpodeccuil pa3IudyHOro poja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YB)KEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTtaM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHAYyaJIbHOM TpaeKTOpUM OOpa3oBaHUsl, OyayIIeu
npodeccun U peanuzanu COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 3K0JI0rH4ecKOro BOCIUTAHMS:

9KOJIOTMUYECKHU 11€JIECO00Pa3HOro OTHOIIEHUS K MPUPOJAE, KAK UICTOYHUKY CYLIECTBOBAHUS KU3HU
Ha 3emiie;

MIOHMMAaHUs TJI00aJbHOIO XapaKTepa O3KOJOTMYECKHMX MpOo0JieM, BIUSHUS 3KOHOMHYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CPEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTHMKEHMM XHMUU JUIsl PELICHUs BOIPOCOB
paIMOHAaIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOT'O HENPUATHS IEHCTBUM, NMPUHOCILIMX Bpel OKPYKAKOLIEH NPUPOJHOU Cpene, YMEHUs
MIPOTHO3UPOBATh HEONATONPUSITHBIE JKOJIOTUYECKUE MOCHEACTBHS MPEANPUHUMAEMBIX NEHCTBUI U
MpPeOoTBPALIATh UX;

HaJu4usl  Pa3BUTOrO  HSKOJOTMYECKOTO  MBIIIJIEHUS, SKOJOTMYECKON  KYJIbTYpbI, OIBITA
JeSITEIbHOCTH 3KOJIOTHYECKON HAIpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMM B IO3HABATENIbHOM,
KOMMYHHKAaTUBHOW M COLMATbHON TMpPAaKTHUKE, CIHOCOOHOCTH W YMEHHSI AaKTUBHO MPOTHBOCTOSTH
UJIE0JI0THUHN XeMopoouu;

7) IEHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHHUS crieUn(UKY XUMUU KaK HAyKH, OCO3HaHUs €€ posid B JOPMUPOBAHUU PALIMOHAIBHOTO
HAy4YHOT'O MBIIIICHHS, CO3/1aHUU 1IEJIOCTHOTO MPEJCTaBICHNUs 00 OKPY)KAIOLEM MHUpE Kak O €AMHCTBE
MPUPOABI U YENIOBEKa, B MO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIIeHUU MpoOJeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTM XHMHUU JUIS COBPEMEHHOM NMBWIM3ALMU: B €€
T'YMaHUCTHYECKON HAMPABIEHHOCTH U BKHOM POJIM B CO3/IaHUU HOBOW 0a3bl MaTEpUATBLHOU KYIbTYPHI,
pelIeHnr T100albHBIX NPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM M HKOJIOTHYECKOM 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEUeHUH YCIOBUN YCHEIIHOTO
TpyJa 1 SKOJIOTrHYeCcKH KOM(OPTHOM KHU3HH KaXKJIOTO YJIeHa 0OIEeCcTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IIOHMMAaHUS CYHIHOCTU METOJOB MO3HAHUS, UCIOIB3YEMBIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BATh MOMyYyaeMble 3HAHUS JUIsl aHAIU3a U OOBSICHEHUS
SBIIGHUH OKPYXKAIOIIET0 MHpa W MPOUCXOANINX B HEM H3MEHEHHH, YMEHHUsS AenaTh 00OCHOBAHHBIE
3aKJIIOYEHHUs] Ha OCHOBE HAYYHBIX ()aKTOB M MUMEIOUIMXCS JAaHHBIX C LENbIO MOJYyYE€HUS JTOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIh30BaTh XUMHUUYECKUE 3HAHUS JJIS PEUICHUS MpoOJieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUIX;
HHTEpEeca K NO3HAHUIO U UCCIIE0BATEIbCKON JESITENbHOCTH;
TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U caMO0Opa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUU 10 XMMHU B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSIMU;
MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3IMuHbIX chepax npodecCHOHaATbHON AeITETbHOCTH.
METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS YYEOHOTO MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHUs BKIFOYAIOT:

3HaYUMBIC I (HOPMHPOBAHHUS  MHPOBO33PCHHSI  OOYYAIOIIUXCS — MEKIUCIUTUITMHAPHBIC
(MeXIIpeIMeTHbIC) OOIICHAYYHBIC TOHSATHS, OTPAXKAIOIIUE ICJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M
crenu(uKy METOAO0B IMO3HAHUS, UCTIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YJHEPTHS,
SIBJICHUE, MPOLECC, CUCTeMa, HAYYHBIH (DAKT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHUBEpCaJbHbIC Y4eOHbIC JEHCTBUs (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
obecnieunBaromue (GOpMUPOBAHNWE (PYHKIMOHATHHOW TPAaMOTHOCTH M COIHMAIBLHOW KOMIICTCHIIHH
oOyuaromuxcs;

CIIOCOOHOCTH 00yJaromuXcst HCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHBIE,
MUPOBO33PCHYCCKHE 3HAHUS M YHUBEPCAIbHbIC Y4eOHBbIC NEHCTBHS B MO3HABATEIBHOW M COLUAIBLHOU
MIPAKTHKE.

MertanpeaMeTHbIe  pe3yJIbTaThl  OTPAXKAKT  OBJIAJACHUE  YHHBEPCAIBHBIMH  YYCOHBIMHU
MM03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBiajeHne YHMBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENIbHO ~ ()OPMYJIUPOBAaTh W aKTYaJIM3HPOBAaTh  MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarth;

OIPEACIIATh LEIH EATEIBHOCTH, 3a/1aBas MmapaMeTpbl U KPUTEPUU MX JTOCTHIKCHHS, COOTHOCUTh
PE3YIIbTATHI JEATSIILHOCTH C TTOCTABIICHHBIMHU IIETISIMHU;

WCIOJIb30BaTh MPU OCBOCHUH 3HAHUN MTPUEMBI JIOTUYECKOTO MBIIIIICHUS — BBIJICISITh XapaKTepHbIE
MPU3HAKY TOHSITHHA W yCTAaHABJIMBATh MX B3aWMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE TIOHATHS IS
OO0BSICHEHHS OTACNBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMH BEIECTB M XUMHUYCCKHUX PEaKIIHIA;

yCTaHABIMBATh MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TIPOTUBOPEUYHS B pacCMaTpUBAEMBIX SIBICHUAX, (DOPMYIHpPOBaTH BBIBOJIBI U
3aKJIFOYECHUS;

MIPUMEHSITH B MPOIIeCcCe MO3HAHUS, UCTIOb3YEMbIE B XUMHUH CUMBOJIMYECKUE (3HAKOBHIE) MOJIEIH,
PeoOpa3OBEIBATh MOJICIIBHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) JJIEMEHTA, XUMHUYECKas
dbopMyna, ypaBHEHHE XHMHUYECKOM peaklud — TPU PEIIeHHH YUeOHBIX TO3HABATEIbHBIX U
MIPAKTUYECKHX 33]1a4, TPUMCHSTh Ha3BaHHBIC MOJICITbHBIC TIPEICTABICHHUS JIsI BBISBICHUS XapaKTePHBIX
MPU3HAKOB U3YYaEMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIN;

(hopMyJIMPOBATh TSN M 33]]a9H UCCIICIOBAHUS, HCIIOIH30BaTh MMOCTABICHHBIC M CAMOCTOSTEIIEHO
chOpMyITUPOBAHHBIE BOMPOCHl B KadecTBE HHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIsl (hOPMHUPOBAHUS
THIIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYKJICHHU;

BIIQJIETh HABBIKAMU  CAMOCTOATEIHHOTO IUJIAHMPOBAHHWS M TPOBEIACHHUS  YYCHHUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHWs HAOMIOJATh 3a XOJOM TIpOIecca, CaMOCTOSTEIIHEHO
MIPOTHO3UPOBATH €r0 pe3yibTar, GopMyIrpoBaTh 000OIIEHUS U BBIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIIEIOBAHMUS, COCTABIISATH OOOCHOBAHHBIM OTYET O MPOJICIIAHHON padoTe;



NpUOOPETaTh OMBIT YUYCHHUYECKOW HCCIIEAOBATENBCKOM U MPOEKTHON AEATENbHOCTH, MPOSIBISATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pELIEHHs MPAaKTUYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMYHbIX METO/I0B IIO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(pOpManMU (HAYYHO-TIOMYJspHAs JHUTEparypa
XMMHYECKOI0 COJIepKaHUs, CIIpaBOUHbIe IocoOus, pecypcsl MiHTEepHETa), aHanu3upoBaTh HHPOPMALIUIO
pa3NUYHBIX BUAOB M (GOPM NPEACTABICHHSA, KPUTUYECKH OIEHUBATH €€ JIOCTOBEPHOCTh H
HEMPOTUBOPEUUBOCTb;

(opMyIHpOBATH 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METO/IBI IPU MOUCKE U 0TOOpe MH(pOopMaLuy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUA HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIPHO BBIOMpATh ONTUMAIbHYIO (GOpPMY MpeaCTaBIeHUs HHPOpPMALUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTOJIb30BaTh HAYyYHBIN S3BIK B KaueCTBE CPEACTBA MpHU paboTe ¢ XMMUYECKOH MH(popManuei:
IPUMEHATh MEXIpeIMeTHble ((pU3MYeckue M MaTeMaTH4ecKHue) 3HAaKM U CHUMBOJIBL, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OgBiajgeHne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl B XOJA€ Juajora W/WIM TUCKYCCHUH,
BBICKa3bIBaTh UICH, (POPMYITUPOBATH CBOW IMPEIIOKEHUS OTHOCUTEIHHO BBITOIHEHUS MPEII0KEHHON
3ajJjauy;

BBICTYNIaTh C [PE3EHTAIMEel pe3yJbTaTOB I103HABATEIbHOW JESTENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHM IPU BBIIOJHEHUH XMMHUYECKOI'O 3KCIIEPHMEHTA,
[IPaKTUYECKOH paboThl IO HCCIIEOBAaHUIO CBOWCTB HM3YyYaeMBbIX BEIIECTB, pealu3alud y4eOHOro
npoekta ©  (OPMYJIHMPOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX MHCCIENOBaHUN IMyTEM
COTJIACOBAHUS TO3UIUH B X071 00CYKACHUS M 0OMEHA MHEHUSIMH.

OsiiajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHbBIMU 1eHCTBUAMM:

CaMOCTOSITEJIbHO ~IUIAHUPOBAaTh W OCYHIECTBJIATH CBOIO I103HABATEIbHYIO JI€ATENbHOCTD,
ompenensas e€ LeNM W 3aJauyd, KOHTPOJIMPOBAaTh M IO Mepe HeoOXOAUMOCTH KOPPEKTHPOBAThH
IpeiaraeMblii aaropuT™ JEHCTBUM NP BBIMOJIHEHNN YYEOHBIX U UCCIIEI0OBATENbCKUX 3a/1a4, BHIOMPATh
HaunOonee 3(pexkTuBHbI cnocod MX pemeHus ¢ yuéTOM MOJy4YeHHs HOBBIX 3HAHHUN O BELIECTBaX U
XUMHUYECKHUX PEAKIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHa/IN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckast XUMHsD» OTPaXKatoT:

c(hOPMHUPOBAHHOCTh TIPEACTABICHUM O XUMHYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPa, POJIM XUMHH B TIO3HAHUHU SIBJICHUN TIPUPOJBI, B POPMUPOBAHUN MBIIIJICHHUS ¥ KYIbTYPHI
JTUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM IJIsi pEUICHUs MPAKTUYSCKUX 3a7ad U
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMHWYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJATArOIIUE MOHATHS
(XMMUYEeCKUIl  DIIEMEHT, aToM, DJIIEKTPOHHAas O00O0JOYKa aroma, MOJIEKyJa, BaJeHTHOCTH,
AIEKTPOOTPHUIIATEIHFHOCTh, XUMHUECKasi CBsI3b, CTPYKTYypHas (hopmyina (pa3BEpHyTas M COKpali¢HHas),
MOJIlb, MOJISIPHAsE Macca, MOJSPHBIA O00BEM, YIIIEPOIHBIN CKeJeT, (GyHKIMOHAIbHAs TpyIMIa, paaukal,
M30MepHsl, U30MEPBI, TOMOJIOTHYECKUI PsiJl, TOMOJIOTH, YIIE€BOAOPOABI, KUCIOPOA U a30TCOAEpIKALIUE
COEJIMHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAUHEHNUS); TEOPUU U
3aKOHBI (TEOpUsS CTPOCHMsI OopraHmyeckmx BemecTB A. M. ByrnepoBa, 3aKoH COXpaHEHHS MacChl



BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH; MUPOBO33PEHUYECKUE 3HAHMS, JIeXKAIIHE B
OCHOBE TOHMMaHUs IPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUM, (PaKTOIOrNUYeCKHe CBEICHUS O
CBOMCTBAX, COCTABE, IIOJYyYEHUHU U O€3011aCHOM MCIIOJIb30BAaHNN BaKHEHIINX OPraHUYECKUX BELIECTB B
OBITY U IPAKTHYECKOH IEATEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHI BBISABIIATH XapaKTEPHBIC MPU3HAKU TOHATUN, YCTAHABIUBATH HX
B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONUCAHUU COCTaBa, CTPOEHUA U
MPEBPALLIECHUN OPTaHUYECKUX COCUHEHUN;

cOpMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJISi COCTaBJICHHS
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHOW) (POpMyN OpPraHUYECKHX BEIIECTB U
YPaBHEHUN XHWMHYECKHX pEaKIUil, W3rOTaBIMBaTh MOJEIM MOJIEKYJ] OPraHMYECKHX BEIIECTB IS
WUTIOCTPAIIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUW YCTAaHABIUBATh MPHUHAIJICKHOCTb H3YYEHHBIX OPraHHMYECKUX
BEIIECTB MO0 MX COCTaBY U CTPOCHMIO K OINPENEIEHHOMY KJIACCY/TPYyIIe COeTUHEHHUN (YTIIeBOIOPOIBL,
KHCIIOPOJI ¥ a30TCO/EpKAIME COSAMHEHHUSI, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS), 1aBaTh UM Ha3BaHUS
no cucremaruyeckor Homenkiarype (IUPAC), a Takke npuBOIUTh TPUBUATIBHBIE HA3BAHUS OTIEIBHBIX
OPraHMYECKUX BEIIECTB (STWJIEH, TMPOMWIIEH, AalleTUJIeH, OJTUJICHTIUKONIb, TJIHLIEPHH, (EeHOo,
dbopmanpaerua, ameTanblIeru], MypaBbUHAs KHCIOTa, YKCYCHash KHCIIOTa, OJICMHOBAash KHCIOTA,
CTeapuHOBas KUCIIOTA, MIII0K03a, PPYKTO3a, Kpaxmall, IeJIITI0I03a, TJIULIKH);

c(hOPMHUPOBAHHOCTh YMEHUS OTPECIIATh BUIBI XUMUYECKON CBS3M B OPTAHUYCCKUX COCTMHCHUSIX
(omMHApHBIC U KPATHBIC);

c(hOPMUPOBAHHOCTh YMECHHS MPUMEHSTH IOJIOKCHHUS TEOPUH CTPOCHHUS OPTaHWYCCKUX BEIICCTB
A. M. bytnepoBa 1isi 0ObsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHIl XapaKTepU30BaTh COCTaB, CTpOEHUE, (PU3MUECKHEe U XUMUYECKHE
CBOMCTBA TUIMYHBIX IPEICTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STWJICH, NpPOMWIEH, aleTWwieH, OyraaueH-1,3, MerunOyraguen-1,3, OeH301, MeETaHON, 3TAHOI,
STHJICHIJIUKOJb, TJIHLIEPHH, (EHOJ, aleTaubAeTH]l, MypaBbUHAas W YKCyCHAas KHCIOTBI, TJIIOKO3a,
Kpaxmall, IIeJUTI0103a, aMUHOYKCYCHAsI KUCIIOTa), WLTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKAY HUMHU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HUCTOYHHKHU YIJIEBOJOPOJHOTO CHIpbs (HE(TH,
NPUPOJAHBIN Tra3, yroiib), CHOCOOBI HMX MepepabOTKM W MPAKTHUUYECKOE MPUMEHEHHE IPOJYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIUYMCICHUS 1O XUMHUYECKUM YpPaBHEHHSM (MaccChl,
00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOJYKTa PEaKLUUH IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WM MIPOJYKTOB PEaKLnn);

chOpMUPOBAHHOCTh YMEHHM BJIaJeTh CHCTEMOH 3HaHMI 00 OCHOBHBIX METOJIaX HAyYHOTO
MMO3HAHMSI, UCTIOJNB3yEeMbIX B XUMHUHU TMPU W3YYECHUU BEIIECTB M XMUMHYECKUX SBICHUU (HAONIOACHHUE,
U3MEpEeHUe, HIKCIEPUMEHT, MOJIEIUPOBAHUE), HCIOIB30BaTh CHCTEMHBIE XMMHUYECKHWE 3HAHUS s
MPUHATHS PEIMICHUWHM B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEHIECTBAMU U HX
MIPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh TMpaBHJia IOJH30BAHHUS XUMHYECKON TOCYI0M U
nabopaTopHBEIM 000PYIOBaHHEM, a TaKXKe MpaBHlia OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh ~YMEHUW IUIAHUPOBATH W  BBIMOJNHATH XUMHYECKHHA  OKCIIEPUMEHT
(mpeBpallleHus1 OpraHUYECKUX BEIECTB IPU HArPeBaHUHU, MOTYYEHHUE STUIICHA U U3yUEHHE er0 CBOMCTB,
KAueCTBEHHBIE PEaKIMd OPraHUYEeCKHX BEIIECTB, JEHATypalus OENKOB NpU HATrPEBaHHUH, IIBETHHIE
peakmuu OEIKOB) B COOTBETCTBHUH C IIPaBUJIAMHU TEXHUKU 0€30MaCHOCTH MPH OOpaIeHNH C BEIECTBAMHU
U J1a0opaTOpHBIM 00OPYAOBAaHUEM, MPEICTABIATH PE3yabTaThl XMMHUYECKOTO JKCIepUMEHTa B Gopme
3alliCH YpaBHEHUM COOTBETCTBYIOIIMX peakuuid U (HOpMyIHpoBaTh BBIBOABI HA OCHOBE 3THUX
pe3ynbTaToB;



C(OPMHPOBAHHOCTh YMEHUH KPUTHUECKH AaHAJIM3UPOBATh XMMHUYECKYI0 HH(DOpMAILHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOW nHpopManuu, IHTepHET U ApyTux);

c(hOpPMHUPOBAHHOCTh YMEHUH COOIIIO/IaTh MPABHIIA KOJIOTHYECKH IIETIECO00PA3HOTO MOBEICHUS B
OBITY W TPYIOBOH IEATEIBHOCTH B IEJISAX COXPAHEHHS CBOETO 3J0POBBS U OKPYXKAFOIIEH MPHPOTHON
CpCabl, OCO3HAaBaTb OIACHOCTb BO3I[€I>'ICTBPISI Ha JKHBBIC OPraHU3MbI OHpeﬂeHéHHLIX OpraHn4YCCKUX
BEIIECTB, TOHUMas cmbich mokazatens [1JIK, moscHATP Ha mnpuMepax crnocoObl YMCHBIICHHS H
[IPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

111 O0YYAIOIIUXCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHUE TIPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX MCTOAAX IMMO3HAHUA BCUICCTB U XUMHUYCCKUX SIBJICHI/II;'I;

JUIL CJCTBIX M CIA0OBUAANIMX OOYYAIOMIMXCS: yYMEHHE HCIIOIb30BaTh PEIbeHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaitns st 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHuyecKkue coeuHeHus

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBO 4acoB

Ne

o/ Tema ypoka

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

[Ipenmet oprannyeckoil XuMuu, e€
BO3HUKHOBEHHUE, Pa3BUTHUE U
3HadyeHue Teopus cTpoeHus
OpPraHMYECKUX COeAUHEHUN A. M.
byrneposa, €€ 0OCHOBHBIE
IIOJIO’KECHHUS

[IpencraBnenue o knaccuukanuu
OpraHn4€CKuUX BCIICCTB.

Howmenxkiarypa
(cucremaTuveckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPTaHUYECKUX BEIICCTB

AnKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTUYECKHI paa

5 XUMHUYECKHUE CBOMCTBA aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHHUE,
CBOICTBa

7 XHMUMHYECKHE CBOMCTBA aJIKEHOB

HenpenenbHbie yrieBogopoib
AJKangneHsl.

XUMHYECKHE CBOMCTBA
alIKaJUCHOB

HenpenenbHbie yrieBogopobl.
AJKWHBL:

10

11 XUMHUYECKHE CBOMCTBA
AITKUHOB. AIIETUJIEH.

ApoMaTn4ecKue yrieBoaopobl.

12
ApeHbl: 6EH30J1 U TOTYOJI.

I'enernueckas cBs3b
13 YTJIIEBOIOPOIOB, TTPHHAIICIKAIIIIX
K Pa3JINYHBIM KJIacCaM

[IpupoiHBIE NICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMyTHBIE HEPTAHBIE ra3bl, HePTh

14

U IPOAYKTHI €€ mepepaboTKu




15

[TpakTuyeckas padora Ne 1.
«[Tomyuenne aTUICHA U U3yUYECHUE
€ro CBOMCTB»

16

17

KontposbHas paboTa mo pazaery
«YTII€eBOIOPOABD)
[IpenenbHBIC OTHOATOMHBIE

CIIUPTHI: METAHOJ M 3TAHOJI.
Bomopoanas cBs3b

18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIMLIEPUH

19

20

21

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Anbnerupl: GopmManbaerua u
aretanbJeruy. AueToH
OnHOOCHOBHBIE NpEETIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

22

[IpaxTnueckas padora Ne 2.
«CBoMicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

24

25

26

CreapuHOBas U OJICMHOBAsI
KHCJIOTBI, KaK MMPEACTaBUTCIINU
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

Mpb11a KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
JIEUCTBUE

CrnoxHble 3¢upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHUCHOT. [ Maponn3 clnoskHbIX
3¢upoB

XKupsr: runponns, npuMeHeHue,
OuosIornyecKas poJib KHUPOB

27

VYTaeBosl: COCTaB,
Kkinaccudukanus. Baxuenmme
MIPEACTABUTENH: TIIOKO034,
bpykTo3a, caxaposa

28

29

Kpaxman u nemitonosa kak
MIPUPOIHBIE ITOJIUMEPEI
KonTponpHas pabota mo pazaeny
«Kucnopoaconepxaiue




OpraHn4YCcCKUC COCAUHCHU >

30

AMMHBI: METUJIAMWH U aHWJIMH

31

AMUHOKHCIIOTBI Kak aM(pOTEPHBIC
OpPraHUYeCKUe COCTUHEHHUSI, UX
OHOJIOrHYeCKOe 3HAUCHHE.
IlenTuael

32

33

34

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHMUS

OCHOBHBIE MOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX
coequHenuil. [Inmactmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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