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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUHU Ha YpPOBHE CpeaHETo 001ero oopazoBanus pa3padoTaHa Ha ocHOoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoii ®enepanum», TpeOOBaHUN K pe3yJbTaTaM OCBOSHHs (efepalibHOM 00pa30BaTeNbHON MPOrPaMMBbl CPEIHETrO
obmero o6OpaszoBanus (DPOII COO), npencraBieHHbIX B DepepaibHOM TOCYIapcTBEHHOM oOpasoBarenbHOM craHgapre COO, ¢ ydyérom
Konnenun npenogaBanust yueOHOTo mpeamera « XuMus» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit deneparyn, peanns3yonpx OCHOBHbIE
o0pa3zoBaTenbHbIC IPOTPaMMBI, 1 OCHOBHBIX MOJIOKeHUH «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepannu Ha nepuog 1o 2025 rogay»
(Pacnopsikenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHHU, K ONpeAeNeHUI0 oOmIeil cTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHUS
oOyuaromuxcst cpencTBamMmu ydyeOHoro mpenmera «Xumus» anst 10—11 ximaccoB Ha 06a30BOM YpOBHE COCTaBWIIM KOHIENTYalbHbIE MOJOKEHUS
OI'OC COO o B3auM000yCIIOBICHHOCTH LIEJIEH, COepKaHUSI, PE3YJIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMHUecKkoe 00pa3oBaHME, IMOIy4aeMOE€ BBITYCKHHKAMHU O0IIe00pa3oBaTebHON OpraHW3alld, SBISETCS HEOTHEMJIEMOH YacThi0 HX
oOpazoBaHHOCTH. OHO CIY>KUT 3aBEpIIAIOIIMM JTAllOM peaju3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KIIOUEBBIX IEHHOCTEH,
MPUCYIINX IIEJIOCTHOM CHCTEME XHMHUYECKOTro o00pa3oBaHMs. OJTHU IIEHHOCTH KacaroTCs IO3HAHUSA 3aKOHOB MPUPOJbL, (OPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YEJIOBEKA, a TAaK)KE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHPOJHON Cpene.
Peanusyercs xumudeckoe oOpa3zoBaHue O0ydYarOMIMXCS Ha YPOBHE CpeaHEro oOIero o0pa3oBaHus CPEICTBAMH YUe€OHOTO TMpeameTa «XUuMUs»,
cojiepKaHue M MOCTPOEHUE KOTOPOro ONpEAENeHbl B MPOrpaMMe MO XMMHUHU C YYETOM ClEeHU(pHUKH HAyKd XMMHUH, €€ 3HAYeHUS B MO3HAHUU
IPUPOJBl U B MaTepUAIIbHOW JKHU3HU OOIIECTBA, a TaKKe ¢ Y4ETOM OOIIMX Liesiel U NMPUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUsL Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojib B COBPEMEHHOW LMBWJIM3ALIMM, B CO3/IaHUM HOBOM 0a3bl
MaTepualbHOW KyJibTypbl. OHa BHOCHT CBOM BKJIaag B (OPMUPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, B CO3[JaHHME LEJIOCTHOIO
NPEJCTaBICHUS 00 OKPYXaloleM MHpE Kak O €IMHCTBE NPHUPOJbI U YelloBeKa, KOoTopoe (opMUpyeTcs B XHMHM Ha OCHOBE IOHUMAaHHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBS3H MEX]y CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMHU 00JIaCTSIMU
MIPUMEHEHHUS.

TecHo B3auMOZEHCTBYS C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHsS CTajla HEOTHEMJIEMOH 4acThI0O MUPOBOM KYJIBTYpPbI, HEOOXOJUMBIM
YCJIOBHEM YCIIEIIHOTO TpyJa M >KU3HM KaXAOro uieHa odmiectBa. CoBpeMeHHas XMMHUS KaK HayKa CO3MJaTeNbHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HampaBjieHa Ha PEIIeHHE TI00aTbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPTETHYECKOM, MHIIECBOMH,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPAHBI 3J10POBbSL.

B cootBercTBUM ¢ OOIIMMH LETSIMU M MPUHLMIAMH CPEIHEro o0Iero odpazoBaHMs cojepxanue mpeamera «Xumus» (10—-11 kmaccsl,
0a30BbIii YPOBEHb M3YUEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYJIbTYpHYIO MOATOTOBKY OOYyYaroIIMXCs, HEOOXOJUMYIO MM JJIs



BBIPaOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIICIIHOTO BKIIIOUEHUS B KU3Hb COIIMYMa, IPOAOKEHUs 00pa30BaHuUs B Pa3IMYHBIX 001aCTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBigOmUMHA TIpeaMeTa « XUMUs» SBISIOTCS 0a30Bbie Kypchbl — «Opranmueckas xumusi» U «OOIIas U HeopraHudecKas XUMUsD»,
OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CUCTEMAa 3HAHUN 110 HEOPTaHUYECKOU XUMHUHU (C BKIIOUECHUEM
3HaHUUA U3 OOlIell XUMHUHM) W OpraHuyecko xumuu. PopMUpOBaHHE AAHHON CHCTEMBbl 3HAHMM MpPH H3YYEHHM IIpeiMeTa oOecreunBaeT
BO3MO>XHOCTh PaCCMOTPEHUS BCETO MHOI000pa3usi BELIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHI XUMUH.

Crpykrypa coaepxanusi KypcoB — «Oprannyeckasi xumus» U «OO0Ias 1 HeopraHudeckas XuMus» cHopMupoBaHa B IpOrpaMme Mo XUMHUHU
Ha OCHOBE CHCTEMHOTO IOAXO0Ja K M3YyYEHUI0 y4eOHOro Martepuasna W oOyCJIOBJICHa HMCTOPHYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHHWHA Ha
OnpeAeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKod XMMHM BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIACCUYECKOW TEOpUU
CTPOEHHUSI OPraHUYECKUX COCIMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMUUYECKHX U JIEKTPOHHBIX MPEJICTABIECHUNA O CTPOCHUM BellecTB. CBeleHUs
00 M3y4aeMbIX B Kypce BEIIeCTBaX HAIOTCS B Pa3BUTHU — OT YTJIIEBOJOPOIOB JIO CIOKHBIX OMOJOTMYECKH aKTUBHBIX COeIUHEHWH. B kypce
OpraHUYECKON XUMHUU IMOITY4YaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUs MEPBOHAYAIBHBIC MPEICTABICHUS O
XUMHYECKOH CBSI3U, KIACCU(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIHH.

[Ton HOBBIM yriom 3peHusi B IpeaMere «XuMus» 0a30BOro ypOBHS pacCMaTpUBAETCS M3YUYEHHBIH Ha ypPOBHE OCHOBHOTO OOILEro
00pa3oBaHMs TEOPETUUECKHUIN MaTepHall U (PaKTOJIOTUIECKHE CBEJICHUS O BEIIECTBaX U XUMHUUECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «Oommas
1 HEOpraHUYecKas XMMUs» 00ydaroluMes NMPeI0CTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE TIEPUOIUYECKOT0 3aKOHA C O0IIETEOPETUYECKUX U
METOJIOJIOTUYECKUX TO3UIUN, TIyO)Ke MOHATH UCTOPUYECKOE W3MEHeHHe (YHKIMI 3TOro 3akoHa — OT 00oOIfaromiei 10 OOBACHSAIOIMEH |
MIPOTHO3ZUPYIOLIEH.

Enunas cuctema 3HaHU O BaXKHEMIIIUX BEIIECTBAX, UX COCTaBE, CTPOSHUM, CBOMCTBAX M MPUMEHEHHUH, & TAKKE O XUMHUYECKUX PEAKIIHIX,
WX CYIIHOCTH W 3aKOHOMEPHOCTAX TMPOTEKaHUs JomoyiHsgeTcss B Kypcax 10 m 11 KiIaccoB 3JIeMEHTaMH COJIEpKaHUsS, WMEIOIIMMHU
KyJIbTYPOJOTHYECKHI M MIPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3H XUMUU C IPYTUMHU HAyKaMH, PACKPHIBAIOT
e€ poJib B MO3HABATENFHOM U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K MPOIIECCY TBOPUYECTBA B 00IaCTH
TEOPUH M MPAKTUUCCKUX MPHIOKEHUN XHUMHH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JTUYHOCTHO 3HAYUMBIX MPOOJIeMax,
CBSI3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICIUBATh MH(GOPMAIMI0O U TPUMEHSATH €€ ISl TOTIONHEHUS 3HAHWUW, PEIICHUS MHTEIUICKTYalbHBIX U
OKCIIEPUMEHTANbHBIX HCCIIENOBATeIbCKUX 3aJad. B 1memom conepkaHue y4eOHOTO TmpenaMera «XUMUS» JaHHOTO YPOBHS H3y4YeHUs
OPUEHTHPOBAHO Ha (OPMUPOBAHHE Y OOYYAIOUIMXCS MHPOBO33PEHUYECKOH OCHOBBI [UIsi TOHMUMaHHUS (UIOCOPCKUX UICH, TaKuUX Kak:
MaTepuaibHOE €IMHCTBO HEOPTaHMYECKOTO W OPTraHWYECKOrO0 MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM,
MMO3HABAEMOCTh NPHUPOAHBIX SBICHUM IMyTEM OKCIEPUMEHTA M PEIICHUS TMPOTUBOPEUMA MEXKIy HOBBIMH (aKTaMH M TEOPETUUYCCKUMU
MPEINOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU DKOJIOTMUYECKUX TpoONieM, a TakkKe MpoOsieM cOepeKeHUs SHEPreTHUYEeCKHX PECYPCOB,
CBIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEpHUAJIOB.



B nuiane pemieHus 3anady BOCIUTAHMS, Pa3BUTUA M COLMAIM3ALMU OOYYarOIUXCA MPUHATHIE MPOrPpaMMOM MO XMMHMU HOJXOHbI K
OIIPEJICJIEHUIO COJCPKAHUS U IOCTPOCHUS ITpeIMeTa MpelyCMaTpUBatOT (JOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX IEHCTBUI, HMEIOIINX 0a30Boe
3HAYCHUE Ui PA3JIMYHBIX BHUJOB JESATEIBHOCTH: pEHICHUS NpoOjeM, IMOWCKa, aHainM3a U 00paboTku HH(OpMANUH, HEOOXOTUMBIX JUIS
pUOOPETEHUS ONBITA MPAKTHYECKON U MCCIIEJOBATEIBCKOM IS TEbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMUH.

B npaxTuke npenojaBaHus XMMHU Kak Ha YPOBHE OCHOBHOI'O 00I1ero oOpa3oBaHus, TaK U Ha ypOBHE CpeHero oluiero oopa3zoBaHus, Ipu
OINIPECIICHUN COJEP)KATEIbHON XapaKTCPUCTUKU LEJNeH H3Y4YeHHs IPEIMETa HaIpaBICHUEM IEPBOCTENEHHOW 3HAYMMOCTH TPAJULMOHHO
npu3HaETCsl POPMHUPOBAHNE OCHOB XMMHUYECKOW HAayKW Kak 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEATETLHOCTH YEIOBEKa M
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOINYECKON TOYKU 3pEHUs TAaKOM IMOAXOJ K OINpEAENICHUIO LeJed M3yueHus NpenMera
SBJIAETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOUYKE 3peHMs ITIaBHBIMU LIETSIMU U3y4eHUs npeaMeTa «XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) sBastoTcs:

e (opMHUpPOBaHHE CUCTEMbI XUMHUECKUX 3HAHUI KaK Ba)KHEUIIEH COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOI
JeKaT KIIHOYEBble MOHATHS, (pyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XMMHUHU, OCBOCHUE fA3bIKa HAyKH, YCBOCHUE U MOHHMAaHHE CYIIHOCTH
JTOCTYITHBIX 0000IIEHNI MIUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE C HICTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e (opMHUpOBaHHME W PA3BUTHE MPEICTABICHUA O HAayYHBIX METOJAaX IO3HAHUS BEIIECTB W XMMHYECKHUX PEaKIui, HEOOXOAMMBIX s
MpUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCS B MUPE BELIECTB U XUMHUYECKUX SIBIICHUH, UMEIOLUIMX MECTO B MPHUPOJE, B MPAKTUUYECKON U
MMOBCEIHEBHOM JKU3HH;

® Da3BUTHE YMEHHH U CIIOCOOOB JEATEIBLHOCTH, CB3aHHBIX C HAONIOJICHUEM M OOBSICHEHHEM XMMHMYECKOI'0 3KCIIEPUMEHTa, COO0ACHUEM
npaBujI 6€30MacHOr0 OOpaIleHUsI C BEIIeCTBaMHU.

Hapsiny ¢ 3TuM, conepskaTeslbHas XapaKTepUCTHKA LEJIed W 3afad M3y4YeHHs IpeiIMeTa B IporpaMMe II0 XUMHM YTOUHEHa H
CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH IPUOPUTETAMHU B CHUCTEME CpeqHero olmiero obpazoBaHus. CerofHs B MpenojaBaHUN XHUMUU B
OoJIbIlIEH CTETeHN OTAAETCs MPEINOUYTEHUE MPAKTUUECKOH KOMIIOHEHTE CO/Iep KaHUs 00y4eHHUsl, OpUEHTUPOBAHHON Ha MOJTOTOBKY BBIIYCKHHKA
0011e00pa3oBaTeIbHON OpraHu3alliy, BIAACIONIEr0 He Ha0OpoM 3HaHUM, a (YHKIIMOHAIBEHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHUSIMHU
AaKTUBHOTO MOJY4YEHHs 3HAaHUI U IPUMEHEHHUS UX B pEAJIbHOM JKU3HU JUISl PELICHUS TPAKTUYECKUX 3a]ad.

B cBsi3U ¢ 3TUM NpH U3yYeHUU NpeMeTa « XUMHUsD» TOMUHUPYIOIIee 3HaueHHe MPUOoOPeTaoT Takue LeNn U 3a/1a4H, KakK:

ajanrtanus o0ydarouxcs K YCJIOBHUSM JUHAMHYHO pPa3BUBAIOIIErOcs MHUPA, (OPMUPOBAHHME HHTEJUIEKTYalbHO Pa3BUTON JIMYHOCTH,
rOTOBOM K €aM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTyaIHsX,
CBSI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;

¢dopmHpoBaHUEe Y 00Yy4aIOIIMXCSl KIIIOUEBBIX HABBIKOB (KIJIFOYEBBIX KOMIIETEHIIHI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE JUISL PA3IUUHBIX
BUJIOB JIESITEIbHOCTH: PELICHUS MPpo0sieM, MOUCKa, aHainu3a U 00paboTku MHGOpMaIuU, HEOOXOJUMBIX JJIs MPUOOPETEHHSI OTbITa AESITEbHOCTH,



KOTOpasi 3aHMMaeT BA)XHOE MECTO B MO3HAHWUM XUMHH, a TaKKe IS OLEHKH C MO3UIMHA SKOJOTMYecKOW Oe30MacHOCTH XapakTepa BIIMSHUS
BEILECTB M XMMUYECKUX IPOLIECCOB HA OPraHU3M UYeJIOBEKa M IIPUPOAHYIO CPeay;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO
HpI/IO6peTaTL HOBBIC 3HaHHUA 110 XUMHHU B COOTBCTCTBHUHU C XHU3HCHHBIMH HOTpe6HOCTSIMI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(bOpMaL[I/IOHHBIe
TEXHOJIOTUH JUIS TIOMCKA U aHAJIN3a Y4eOHOW M HAyYHO-TIOMYJISIPHON HH(OPMALIMH XUMHUYECKOTO CO/IePKAHUS;

dbopMupoBaHHE M PA3BUTHE Yy OOYYAIOIIUXCS AaCCOIMATHBHOTO W JIOTMYECKOTO MBIIUICHHS, HAOJI0OAaTeIbHOCTH, COOPaHHOCTH,
AKKYpPaTHOCTH, KOTOPBIC 0CcO0€EHHO HCO6XO[[I/IMI)I, B 4aCTHOCTHU, IIPH IIJIAHUPOBAHHUU U IMTPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA;

BOCIIUTAHHE Yy OOydYaromuUXcsl YOSKIEHHOCTH B T'yMAaHHCTUYCCKOW HAMPABICHHOCTH XHMHH, €€ BaXHOW POJU B PEIICHUU TI00aTHHBIX
npo0iieM palrMoOHAIBHOTO MPUPOAOIIONB30BAHNUS, OMOTHEHHSI YHEPreTHYECKUX PECYPCOB M COXPAHEHUS MPUPOJHOTO PaBHOBECHUS, OCO3HAHUS
HEOOXOAMMOCTH OEpeXHOr0 OTHOUICHHS K NMPHPOAE U CBOEMY 3I0POBBIO, @ TAKXKE NMPHOOPETEHHS OIbITa MCIIOIb30BAHMS MMOJYYCHHBIX 3HAHHUN
AT IPUHATUSA TPAMOTHBIX peHIeHI/Iﬁ B CUTyaluAdX, CBA3AHHBIX C XUMHWYCCKUMU ABJIICHUAMMU.

B yueObHOM miaHe cpemHero oOmiero oOpa3oBaHHs MpenMeT «XHWMHsS» 0a30BOTO YPOBHS BXOAHMT B COCTaB IMPEIMETHOH o00iacTu
«EcrecTBeHHO-Hay4YHBIE TPEMETHD.

OO0riee yncio 4acoB, OTBEAEHHBIX JJIS M3yYCHUS] XMMUH, Ha 0A30BOM YpPOBHE CpeHero oduiero oopa3zoBaHusi, coctaBisieT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 gac B Henernio).



COJEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKON XMMHH

[IpenMer opraHM4eckoi XMMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B MOJIyYEHUU HOBBIX BELIECTB U MaTepuaioB. Teopus CTpoeHUs
opraHudeckux coenuHeHuid A. M. ByrtiepoBa, e€ ocHoOBHbIe ToJOkeHHA. CTPyKTypHbIE (HOPMYJIBI OpPraHMYECKHX BEIIECTB. [ omoiorus,
n3oMepust. XUMHUYECKasi CBS3b B OPraHUYECKUX COCUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBA3H.

IIpencraBnenne o KiaccupuUKalMM OpPraHWYECKUX BemlecTB. HoMeHKnaTypa OpraHMYecKMX COEIMHEHMH (cucremaruyeckas) H
TPUBUAJIbHBIC HA3BAaHUS BAXKHEHUIINX MTPEICTaBUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKClepUMEHTAJIbHBIE METOAbl H3Y4YEHMs] BEIIECTB M MX NPEBpALICHMI: O3HAKOMJIEHHME C 00pa3laMl OpPraHWYECKUX BEIIECTB U
MaTepuajaMM Ha MX OCHOBE, MOJEIIMPOBAHHE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJIEHHE M ONUCAaHHME JIEMOHCTPAL[MOHHBIX OIIBITOB IO
MPEBpAILEHHIO OPraHMYECKUX BEIECTB MPH HarpeBaHUM (IU1aBJIeHUE, 0OyTIIMBaHUE U TOPEHNUE).

YruaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psZ. MeTaH U 3TaH — NMpOoCTEHIINe NMPEACTaBUTENN AJIKAHOB: (PU3NYECKHE U XUMUYECKUE
CBOMCTBA (peaKLMU 3aMeIeHHs U TOPEHUs ), HAXOKACHUE B IPUPOJIE, TOJTyUYSeHHE U IIPUMEHEHHE.

AJKEeHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKMH psiA. DTWIEH W NpONWIeH — MpocTeilline NpeiCTaBUTENIM AJKEHOB: (u3nuyeckue u
XMMUYECKHEe CBOWCTBA (PEaKIMK THPUPOBAHUS, FAJIOTEHUPOBAHUS, THAPATAlUH, OKHCICHHS U TIOJIMMEPU3alliN ), HOTYyUYeHHUEe U TPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXKHEUIINE XUMUYECKHE CBOMCTBA (peakiusi mosmMepusanun). [lomyuenue
CUHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJKHMHBI: COCTaB M OCOOCHHOCTU CTPOEHUS], TOMOJIOTHUECKUH psii. ALIETHIIEH — MPOCTEHIINI MPeICTaBUTENb AJTKHHOB: COCTaB, CTPOEHUE,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA (peakIMy I'MIpUPOBaHUs, TaIOT€HUPOBAHUS, THAPATALIUHU, TOPEHNUS ), TOJIyYeHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, pusnMueckue M XUMHYECKHE CBOICTBa (peaklMM TajJloT€HUPOBAaHUS M HUTPOBAHUS), MOJy4YEeHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, usuyeckue u XUMUYecKue Ceoucmea (peakyuu 2ai02eHUpO8aHUs U HUMPOBAHUL), NOTYYeHUue U
npumeHenue. TOKCUUHOCTb apeHOB. I 'eHeTn4ecKas CBsI3b MEXy YIVIEBOAOPOIaMH, IPUHAAJIEKAILNMHI K PA3IMUHBIM KJIaccaM.

[TpuponHble MCTOYHMKH YyrieBoaoponoB. Ilpupomnsiii ra3 um monmytHele HedTaHble ra3sl. Hedtp um e€ mpoucxoxaenue. CrocoObl
nepepaboTku He(TU: MEperoHka, KPEeKUHr (TepMUYECKHll, KaTanuTudeckuii), muponus. [IpoaykTel mepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIHN yrosb U NpOIyKThI €ro NepepadoTKH.



DKCHEePUMEHTAIBHBIE METOJBl M3YyYCHHsI BEIIECTB M HMX TMPEBPAIEHUN: O3HAKOMJIEHHWE C 00pasllamMH IIJIaCTMAcC, Kay4yKOB WU PE3UHBI,
koyutekuuu «HedTb» u «YT0ab», MOACIMPOBAHUE MOJICKYJI YTJEBOJAOPOJIOB W TaJOTCHOINPOM3BOIAHBIX, MPOBEICHNUE MPAKTHYECKOW pPaOOTHI:
MOJyYEHHUE ITUJIEHA U U3YUYECHHUE ETO CBOWCTB.

Pacuérurie 3amaun.

Bbruncienus mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOAHOIO BELIECTBA WM IPOAYKTa pPEaKUUH I10
M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOI'O U3 UCXOJHBIX BELIECTB WIN IMPOIYKTOB PEAKLIUN).

Kucnopoacoaepxaniue oprannyeckne coeinHeHUs!

[IpenensHbIe OMHOATOMHBIE CHUPTHL. METaHON W AITAHOJ: CTPOCHHE, (U3UUECKHE M XMMHYECKHE CBOWCTBA (PEaKIHH C AKTUBHBIMHU
MeTaJulaMH, FaJIoreHOBOJOPOAAMHU, TOPEHHE), IPUMEHEHNE. BoopogHbIe CBSI3M MEXIy MOJIEKYyJIaMH CIIUPTOB. JleificTBue MeTaHoa ¥ 3TaHOJa Ha
OpraHu3M 4YeJIOBeKa.

MHoOroaToOMHBIE CIUPTHL. DTUJICHTIIMKOIb U TIIALEPUH: CTPOCHHE, (PU3NIECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOACHUCTBUE CO MIETOYHBIMU
METaJuIaMH, KaYeCTBEHHAs peakIisl Ha MHOTOaTOMHBIE CIUPTHI). JleficTBre Ha opranu3M 4yenoBeka. [IpuMeHeHne TIuepuHa U STUIICHTITUKOJIS.

®deHoJI: CTpOEHUE MOJIEKYIIbI, (hu3nYecKre U Xumuueckue cBoiictsa. TokcuuHocTs (eHona. [Ipumenenne gpenomna.

Anpnerunpl U kemownvi. DoOpManbAErujl, aueTanblIerui; CTpoeHue, (QU3MUECKue M XHUMHUYECKHE CBOWCTBA (peakUuM OKHUCICHUS U
BOCCTAaHOBJICHHS, KAUECTBEHHBIE PEAKIINH), TOJIyYeHHE U IPUMEHEHHE.

OMHOOCHOBHEIE TIpeeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAsE U YKCYCHAst KHCJIOTBI: CTPOCHUE, (PU3MUECKUE U XUMHUYECKHE CBOWCTBA
(cBoiicTBa, OOmMEe Ui Kjacca KUCJIOT, peakuus 3Tepudukanuu), noirydeHue U npumMeHeHue. CTeapuHOBas W OJEMHOBAas KHCJIOTBHI Kak
MIPEJICTAaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOOIIEe JieiicTBUE.

Crnoxable 2QHUpBI KaK MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['maponms cinoxHbIX 3¢upoB. Xupel. ['maponus xupos. [IpumeneHue xupos.
buonornueckas poJib JKHpPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus yrieBoAoB (MOHO-, JU- M MoJMcaxapujsl). [roko3a — mpocTeimuii MOHOcCaxapua: OCOOEHHOCTH
CTPOEHHUSI MOJIEKYJbl, (PU3NUYECKHe M XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcunom menu(ll), oxucneHrne aMMuauHbIM PacTBOPOM
okcuaa cepedpa(l), BoccranoBieHHe, OpOKEHUE TIIOKO03bl), HAX0XKIECHUE B IPUPO/IE, IPUMEHEeHHe, Onosorudeckas poib. DoTocunTes. @pykrosa
KaK M30Mep TIFOKO3BI.

Kpaxmain u nemnoso3a Kak npupoHbie noiauMepbl. CTpoeHne KpaxMana U 1esuitoiao3bl. Puzndeckue U XMMUYECKHe CBOMCTBA Kpaxmana
(TuaponHN3, KAaUECTBEHHAs PEaKIus C HOJIOM).

DKCcIepUMEHTATbHBIE METOABl M3YYEHHUS BEIIECTB W WX TPEBpAILCHHWN: MPOBEJICHHE, HAOJIOJACHWE W ONMHCAaHHE JIEMOHCTPAIMOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX CHUPTOB (OKHCIIeHHE 3TaHoda okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3auMmonericTBue raunepuHa ¢ ruapokcuaom meau(ll)), anpaernnoB (OKucIeHHEe aMMHAYHBIM pacTBOpoM okcuiaa cepebpa(l) u ruapokcuaom
menu(ll), B3aumoeicTBre KpaxMaiia ¢ H0JI0M), POBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.



Pacuérnble 3anaun.

Bbruncienus mo ypaBHEHHIO XMMMYECKOM peakLuu (Macchl, 00b&éMa, KOJIMYECTBA HMCXOAHOIO BELIECTBA WM IPOAYKTAa pPEaKLUUU I10
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO U3 UCXOIHBIX BEUIECTB WM MPOIYKTOB PEAKIINH).

A3oTconepikalie opraHn4eckie CoeIMHEHUsI.

AMMHOKHCIIOTBI Kak aM(OTepHbIe OpraHuyeckue coequHeHns. Ou3nueckue U XMMUYEeCKHe CBOMCTBa aMMHOKHUCIIOT (Ha MPUMEpPE INIULUHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTuast.

benku kak mpuposHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TpETUYHAs CTPYKTypa OeinkoB. XHUMHUECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3, JEHATYpalLMsl, KAUECTBEHHBIEC PEAKIIMH Ha OEJIKHU.

OKCIIepUMEHTAJIbHbIE METO/bl M3Y4YeHMs BEUIECTB W HUX IpeBpalleHuil: HaOlIoleHHe M ONMCAaHUE JIEMOHCTPALMOHHBIX OIIBITOB:
JieHaTypalnus OeJIKOB PH HarpeBaHHUM, LIBETHbIE PEaKLUU OEIKOB.

BbicokomosiekyisipHbie coeJHHEeHUS

OcCHOBHbIE TIOHATHS XMUMHMM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpU3AINH,
cpenHssa MoJieKyJsspHas Macca. OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIN — OJIMMEPHU3ALU U TOJIMKOHICHCALINS.

OKCIIepUMEHTAJIbHBIE METO/bl H3yUeHHs BEIECTB U HUX IPEBpAIlEHUI: O3HAKOMIIEHHME C OOpa3llaMd HPUPOJHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MEXIpeIMETHBIX CBA3EH MPU N3yUYE€HUH OpraHuyeckoi XuMuu B 10 Ki1acce ocymecTBIseTCs Yepe3 NCIOIb30BaHuEe Kak 00LINX
€CTECTBEHHO-HAYYHBIX ITOHATHUH, TaK U NOHITUH, BJISIOLINXCS CUCTEMHBIMU JIJIS1 OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAayuHble IIOHATHSA: SIBJICHHE, Hay4yHbIH (akT, TMIOTEe3a, 3aKOH, TEOpUs, aHalu3, CHUHTE3, KiIaccuuKaus,
MEePUOJNYHOCTb, HA0JII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOICTMPOBAHHUE.

dusnka: MaTepus, SHEeprusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (pU3HUecKue BETMUNHBI U €IUHUILIBI UX U3MEPEHUSI.

buonorust: xnerka, opraHusMm, Ouocdepa, oOMEH BemeCTB B opranu3Me, (OTOCHHTE3, OMOJOTHYECKH aKTHBHBIE BeriecTBa (Oemkw,
YTJI€BOJIBI, )KUPBI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosorys: NMUILEBBIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOIO NMUTAHMS, MOIOLIUE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MpPENaparsl,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.
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OBIIAS U HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0CHOBbI XMMHH

XuMUYECKU# 3neMeHT. AToM. S1ipo aToMa, H30TOIbL. DIEKTPOHHAsE 0007I0YKa. DHEPreTHYeCKUe YPOBHHU, IOJYPOBHU. ATOMHbIE OpOUTAIIH,
S-, p-, d- snemeHThL. OCOOCHHOCTH PACIpEeICHNs YICKTPOHOB MO OPOHUTASIM B aTOMAaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DJICKTPOHHAS
KOH(UIryparnus aTOMOB.

[lepuognueckuii 3akoH u Ilepumonuueckas cucrtema xumuueckux anemeHToB [[. M. MenpaeneeBa. CBsi3p NEpUOIMYECKOTO 3aKOHA U
[lepuoanueckoit cucreMbl XuMHuecKux 3neMeHToB [[. . MenzeneeBa ¢ coBpeMEHHOM Teopuell cTpOeHUsl aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XUMHUYECKUX IEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 110 TPYIaM U [eproiaM. 3HaueHHe MepUOANYECKOro 3aK0Ha
B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMUYecKasi CBS3b. BUabl XUMUYECKOW CBSI3U (KOBAJCHTHAsl HEMOJSIPHAs U MOJspHAs, MOHHAs, METaJUINYecKas).
Mexanu3mbl 00pa30BaHUsl KOBJICHTHOM XUMHUYECKOM CBsA3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIM). Bomopongnas cBs3b. BaneHTHOCTB.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKucieHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIUIMUECKUX DPELIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTHEe 0 nUCTIEpCHBIX cucTeMax. MICTUHHBIE M KOJUIOMAHBIE PAaCTBOPBI. MaccoBas 107151 BEIECTBA B PaCTBOPE.

Krnaccudukanus Heoprannueckux coequHeHnit. Homenknatypa HeopraHnueckux BemiecTB. ['eHeTnyeckas CBsS3b HEOPraHMUYECKUX BELIECTB,
IIPUHAUJIEKANINX K Pa3IMYHbIM KJIaccaM.

Xumnueckas peakuus. Kimaccupukanuss XMMHUUECKUX pPeakIMi B HEOPraHWYECKON M OpraHMYecKOW XMUMMHU. 3aKOH COXpPaHEHHs MaccChl
BEILIECTB, 3a4KOH COXPaHEHUS U NIPEBPAILCHHS SHEPTUU IPU XUMUYECKUX PEAKLIHSIX.

CKopocTh peakiyy, e€ 3aBUCUMOCTh OT pa3iudHbIX (akTopoB. OOpaTHMBbIe peakini. XUMU4YecKoe paBHOBecue. PakTopbl, BIUSIONIME Ha
COCTOsIHME XuMH4ecKoro pasHosecus. [Ipunnun Jle larense.

Onexkrponutuyeckass aucconuanus. CuibHble M cialble 3MeKTponuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHUCHAs, HEWTpajbHasd,
LIEJIOYHAS.

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKcIepUMEHTaIbHbIE METO/Ibl M3Y4YeHHsl BEIIECTB M MX MpeBpallleHHid: neMoHcTpaius tadnun «llepuonnyeckas cucremMa XUMHUECKUX
anemeHToB J[. . MenzaeneeBa», usydeHue Mojenell KpUCTAIIMUECKUX PEeIETOK, HabI0AeHe 1 ONMCaHUe IEMOHCTPALMOHHBIX U JAOOPaTOPHBIX
OTIBITOB (pa3yIokKeHHe MePOKCHIa BOAOPOa B MPUCYTCTBUU KaTaau3aTopa, ONpelelIeHHe CPeibl pACTBOPOB BEIIECTB C MOMOIIbIO0 YHUBEPCAIBLHOTO
WHIMKATOpa, peaklMd HOHHOrO OOMeHa), MpOBEJAeHHE MNpaKTHUYecKoil paboThl «BnusHue pa3anyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxKuum.



PacuérHrie 3amaun.

Pacu€tel Mo ypaBHEHUSAM XUMUYECKUX PEAKIIUM, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MOHITHS «MaCcCOBast
JIOJISI BEIICCTBAY.

Heoprannueckasi xumust

Hemeramnsl. [Tonoxxenue nHemeramnoB B [lepuogudeckoit cucteme xumudeckux aneMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOSHUS
aToMoB. PU3NYECKHE CBOMCTBA HEMETAIJIOB. AJIJIOTPOIUS HEMETA/UIOB (Ha MIpUMEpe KUCI0opoaa, cephl, pocdopa u yriaeposaa).

XUMUYECKUE CBOMCTBA BKHEHIIMX HEMETAIIOB (TaJIOTEHOB, CEphl, a30Ta, ¢ocdopa, yriiepoaa U KpeMHHUS) U UX COCTUHEHUH (OKCHUIIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHEHUN ).

[IpumeHeHne BaXHEUIIINX HEMETAVIOB U UX COCIMHEHHUMN.

Meramnbl. [lonoxxenune metamoB B Ilepmomumueckoit cucreme xumudeckux annemeHToB JI. M. MenaeneeBa. OCOOCHHOCTH CTpOCHUS
ANEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. Obmue u3mueckne cBoricTBa MeTauioB. CIIaBbI METAJUIOB. DIIEKTPOXUMUYCCKHUH PSIT HAMTPSHKCHUN
METAaJIJIOB.

XHWMHYECKHE CBOMCTBA BaXHEHIIUX METAJUIOB (HATPUM, KalWd, KaJdbllMid, MarHui, aJlOMUHHUHN, IUHK, XpOM, JKEIe30, MeIb) U HX
COETUHEHUH.

O61ue cnocoObl Moxy4YeHus: MeTauioB. [IpruMeHenne MeTauioB B ObITY U TEXHHUKE.

DKCNEePUMEHTAITBHBIE METO bl U3yUEHHUS BEIIECTB M MX MPEBPAIICHUN: N3yUeHUE KOJUICKIIMU «MeTallIbl U CIIJIaBbI», 00pa3I[0B HEMETAIIIOB,
pellleHre dKCIepUMEHTANBHBIX 3aja4, HaOMI0JCHUe W OMKMCAHNEe JIEMOHCTPAIMOHHBIX M JaOOpaTOPHBIX OIBITOB (B3aUMOJEHCTBUE THUAPOKCHIA
ATFOMHUHHUS C PACTBOPaMH KUCIOT U LIENI0Yel, KaYeCTBEHHbIE PEaKIIMU Ha KaTHOHBI METAIIJIOB).

PacuérHric 3amaun.

Pacuérel maccel BemiecTBa Wi 00bEMa Tra30B MO M3BECTHOMY KOJWYECTBY BEIIECTBA, MAacCce€ WM O0OBEMY OJHOTO W3 YYaCTBYIOIIUX B
peaKiuy BelecTB, pacy€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OHO U3 BEUIECTB UMEET MPUMECH.

XMMHUS U XKN3Hb

Ponp xumuum B obecredeHUH SKOJOTUYECKOW, YHEPreTUYECKOW M MHINEBOW O€30MacHOCTH, Pa3BUTHH MeAUIUHBL. [lOHATHE O Hay4YHBIX
METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenust 06 OOIMKX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO TOTYUYeHHS BAKHEUIIIUX BEIECTB.

UenoBek B MUpE BEIIECTB M MaTepUaAlOB: BAKHEWILNE CTPOUTENbHBIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepuUalibl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTEPHAIIbI IS SJICKTPOHUKH, HAaHOMATEPHAJIbl, OPTAaHNYECKUE M MUHEPAIbHBIC yI00PECHHS.

XUMHS ¥ 3I0pOBBE YEJIOBEKA: MPaBWJIa UCIIOIB30BAHMS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuia 0€30MacHOTO HUCIIOIB30BAHUS TIPETapaToB
OBITOBOM XMMUU B IIOBCEAHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3U.
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Peanuzarust MeXIIpeAMETHBIX CBSI3€ MPU M3YUYEHUHU OOIIEH U HEOPraHMYEeCKor XuMuH B 11 Kitacce oCyIIecTBISIETCS Yepe3 MCTOIb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M TIOHSITHH, SBJSIOMMUXCS CHCTEMHBIMHU IS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC TOHATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIHM3, CUHTE3, KIaCCH(HUKAIUs, MEPHOINIHOCTS,
Ha0II0IeHUE, YKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepusi, SHEPrusi, Macca, aroM, J3JEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PATUOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKUE BETUYMHBI U €UHUIIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- ¥ MUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIICCTB B OpraHU3ME.

I'eorpacdus: MuHepabl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorusa: XUMHYECKass MPOMBIILIEHHOCTb, METAJULyprusi, IPOU3BOJACTBO CTPOUTEIBHBIX MATEpPUAJTIOB, CEIbCKOXO35HCTBEHHOE
MIPOM3BOJICTBO, MUIICBAs MPOMBIIUICHHOCTD, (DapMarieBTHUECKasi MPOMBIILICHHOCTh, IPOU3BOACTBO KOCMETHUECKHUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKUHMOHHBIX MAaT€PUAJIOB, SJIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

11



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA BA30BOM VYPOBHE CPEJHEI'O OBILIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS OOYYArOIIMMHCS TPOTPaMM CpeAHeTro oOmiero oOpa3oBaHUs
(JIMYHOCTHBIM, METANpPEMETHBIM M IMPEeIMETHBIM). HaydHO-MeTOIu4ecKoil OCHOBOW il pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
pOrpamMM CpeHero o0IIero 00pa3oBaHus SIBJISETCS CUCTEMHO-ESITEIbHOCTHBIN ITOAXO/.

B coOTBETCTBUU C CHCTEMHO-IEATEILHOCTHBIM TI0JIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaIMeTa « XMMUsD) Ha YPOBHE
cpeaHero o0Iero 0opa3oBaHusl BBIICICHBI CIICAYIONIUE COCTABIISIFOIINE:

OCO3HaHHME OOYYAIONIMMHUCSH POCCHMCKON TPaKIAHCKON MICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITCIbHOCTH U
CaMOOIIPEICIICHUIO;

HAJIMYME MOTUBAIUH K O0YUCHUIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHUX yOEXICHHUI JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPHUYECKUX TPATUIUN 0a30BOU
HAayKH XUMHH,

TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOJACTBOBATBHCS B CBOCH JEATEIBHOCTH IICHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
MPUCYIIUMH LIEIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHMUS;

HaJIN4YUEC NIPAaBOCO3HAHUA SKOJIOTHYECKOU KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh EJIN U CTPOUTH KU3HCHHBIC IIJIAHBI.

JIngHocTHEBIE PE3YIbTATBl OCBOCHHUA IMMPEAMCTA «XHUMUA» JOCTUTAKOTCA B CIUHCTBEC y‘-IC6HOI\/’I U BOCIIMTATEILHOU ACATCIIBHOCTHU B
COOTBETCTBUHM C T'yMaHUCTHYECKHMH, COIIMOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH W HJCallaMH POCCHUCKOTO TIPa)KIaHCKOTO
o0IIIeCTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM W IPaBHJIAMH IOBEICHUS, CIOCOOCTBYIOIIMMH IPOIECCAM CaMOIIO3HAHHS, CAMOPA3BUTHUS W
HPAaBCTBCHHOI'O CTAHOBJICHUSA JINYHOCTHU O6yanOHII/IXCH.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMS NpeaMeTa «XUMHsD OTpaxkaloT C(HOPMHPOBAHHOCTH ONBITA IMO3HABATEIbHOW M TMPAKTHUECKOMN
JESITEeIBPHOCTH 00YUAIOIIUXCS [0 PeaTH3aliK IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpamIaHCKOTO BOCIIUTAHMS

0CO3HaHHUs 00yYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, YBaXKEHUSI K 3aKOHY U IIPABOIIOPSIKY;

MMpEACTABICHUA O COUAJIIBHBIX HOPMAX U IMpaBUJIaX MEKINIHOCTHBIX OTHOIIIEHUU B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUHU YyYEOHBIX MPOCKTOB, PCHICHUH YYCOHBIX M MMO3HABATEIbHBIX 3a/1ad,
BBIIMOJIHEHUH XUMHUYECKUX KCIIEPUMEHTOB;
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CMOCOOHOCTH TMOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTMKY M apryMEHTHl JPYTUX IpPU aHAIMW3€ Pa3IUYHBIX BUIOB Y4eOHOU
JESITENIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOLIEHUS K HICTOPUYECKOMY M HayYHOMY HacClIeINI0 OTEYECTBEHHONW XUMUM;

YBaKEHHSI K TIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUYECKOTO IPUMEHEHHUSI XUMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAYKH €CTh
pe3yabTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEJIbHBIX MOTHUBOB B IOJYYCHUH U MOCIEAYIOLIEM aHalIu3e MH(OpMaIUKM O MepeJoBbIX JTOCTUKEHUSAX COBPEMEHHOU
OTEYECTBCHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYallMM, CBS3aHHbIE C XMMUYECKMMHU SIBICHUSMH, U NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE MOBEJECHHWE M IOCTYNKH CBOMX TOBApUULIEH € MO3UIMI HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHHE
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBbS:

MOHMMAaHMs IIEHHOCTeH 3740poBOro M Oe30macHoro obpas3a >KU3HH, HEOOXOJIUMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
($u3NYECKOMY U IICUXUYECKOMY 37J0POBbIO;

coOroieHUs paBuIl 0€301acHOro o0pallleHus C BEIIeCTBaMHU B OBITY, TOBCEIHEBHOM KU3HU U B TPYAOBOU JESTENBHOCTH;

MOHMMAaHMsI LIEHHOCTH TMpaBWJl MHAWBUAYAIBHOTO U KOJIJIEKTMBHOTO O€30MAaCHOTO IMOBEIEHUS B CUTYaLUAX, YTPOXKAIOUIMX 3J0POBBIO U
JKU3HU JTIOACH;

OCO3HAaHHUS MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIIOTPEOJIEHUS AJIKOTOJIs, HAPKOTUKOB, KypeHUs);

5) TpynoBOro BocniuTaHus:

KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B y4eOHO-MCCIIE0BATENbCKON AEATEIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPyrux BHIAX
NESTENBHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEILIEHUU IPAKTHUECKUX 3aJau COLMaIbHOW HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY U3YUYEHHIO Mpodeccil pa3TuYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaKEHHsI K TPYAY, JIIOJSIM TpyZAa U pe3ysibTaTaM TPYyI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIyaJbHON TpaeKTOpuu oOpa3zoBaHMs, Oyaymied npodeccuu M peanu3anud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUU, HUHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:
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9KOJIOTHYECKH 1EIECO00Pa3HOr0 OTHOMIEHUS K PUPOJIE, KaK UCTOYHHKY CYIIECTBOBAHUS KH3HU HA 3eMIIe;

MOHUMAHUS TI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHHE MPUPOTHOU H
COIIMAIBHON CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH UCTIOIb30BAHMS TOCTHIKECHUN XUMHH JIJIs1 PEIICHHsI BOIIPOCOB PAIIMOHATILHOTO ITPUPOIOTIOIb30BAHHUS;

AKTUBHOTO HEMPUSTHUS JIEHCTBUHN, MPUHOCAIIUX BPEI OKPYXKAIOMICH MPHPOJHON cpene, YMEHUS MPOTHO3HPOBATh HEOIAroNpUsTHBIC
9KOJIOTUYECKUE MOCIEACTBUS MIPEANPUHUMAEMBIX JCUCTBUN U IPEIOTBpAIIaTh UX;

HAJIMYUS Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHHUS, HKOJIOTMUYECKON KYJIbTYphI, OIbITa JEATEIHHOCTH 3KOJIOTUYECKOW HANpaBICHHOCTH,
YMEHHsI PYKOBOJICTBOBAaTHCS HMHU B IMO3HABATENbHOM, KOMMYHHUKATHUBHOW W COLIMAJIBHOM MPAKTUKE, CIOCOOHOCTHM U YMEHHS AaKTUBHO
MIPOTUBOCTOATH UCOJIOTHH XeMo(poOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTHUKHY;

MOHUMAaHUS CIeUU(UKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMUPOBAHUHU DPALMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU
LIEJIOCTHOTO TPEACTaBICHUsI 00 OKpY>KAroIeM MHUpPE KaK O €IMHCTBE NPHUPOABI W 4YEJIOBEKAa, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH H
perieHnu TpodIeM COXpaHeHHs TPUPOTHOTO PABHOBECHS;

yOex)AEHHOCTH B 0CO00M 3HAYMMOCTH XUMUH i1 COBPEMEHHON IIUBUIU3AIMU: B €€ TYMaHUCTHUECKON HAMPaBIEHHOCTH W BAKHON PO B
CO3/IaHUM HOBOM 0a3bl MaTepHallbHON KYJbTYpBl, pPEIICHHH TJI00aTbHBIX MPOOJIEM YCTOWYHBOTO pPAa3BUTHUS UEJIOBEUECTBA — CHIPHEBOIA,
SHEPTEeTUYECKON, TUIICBON U IKOJIOTHYECKON 0€301acCHOCTH, B Pa3BUTUU MEAHUITUHBI, 00E€CTIEUEHUN YCIIOBUM YCHEIIHOTO TPY/a M SKOJIOTUUECKH
KOMQOPTHOMH XKM3HU KKJIOTO WieHa 00IecTBa;

€CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH: MOHMMAHHS CYITHOCTH METOJOB MO3HAHUS, UCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIOJIb30BaTh TOMyYaeMble 3HAHUS JUIS aHAIM3a U OOBSCHEHUS SIBICHHUN OKPYXKAIOMIETO MUpa U MPOUCXOIAIIMX B HEM HM3MEHEHHUU, YMEHUS
nenath 000OCHOBaHHBIC 3aKIIIOUEHUS HA OCHOBE HAYUYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IEBI0 MOJIYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITLHO MCIIOJIb30BaTh XMMHYECKUE 3HAHUS JIJIs1 PEIICHUsSI POOJIEM B peabHBIX KU3HCHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATENbCKOM AESITENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPA30BaHUIO, K AKTUBHOMY TMOJYyUYEHHUIO HOBBIX 3HAHUH 1O XMUMHUU B
COOTBETCTBHUH C )KH3HEHHBIMHU MTOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B Pa3IudHBIX chepax npodhecCHOHATHHOU NeATeTbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATDI

MCTaHpCIlMCTHBIe PE3yJIbTaTbl OCBOCHUA yqe6H0ro npeamMera «XUMHSD HA YPOBHE CPCAHLCTO O6I_I_ICFO O6pa30BaHI/I$I BKJIIOYAKOT:
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3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCA MEXIUCIHUILUTUHAPHBIE (MEXIpEAMETHbIE) OOIIECHAYYHbIC TMOHSATHS,
OTpaXaromue MnCJIOCTHOCTD HaleHOfI KapTUHBI MHUpa U CHCI_[I/I(I)I/IKy MCTOJOB IIO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAyKax (MaTepI/ISI,
BEILIECTBO, DHEPTHUs, SBJICHHE, IMPOIECC, CHCTEMa, Hay4dHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
Ha0II0IcHUE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

yYHHUBEpCaJbHbIE Yy4eOHbIE JeicTBUSA (TMO3HABaTEIbHBbIE, KOMMYHUKAaTHBHBIC, PETYJISTHBHbBIC), obOecrednBaioniie (HopMUpOBaHHE
(YHKIMOHATBLHON TPAMOTHOCTH U COIIMATIBHON KOMIIETCHLIMU 00YYarOIIIXCS;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOJIb30BaTh OCBOCHHBIC MEKIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHMS U YHHBEpCAJIbHbIE YdeOHBIE
JIEHCTBUS B MIO3HABATEILHON M COIUATIBLHOM MPAKTHKE.

MeTaHpeI{MCTHBIe PE3YJbTAaThl OTpPAXAKOT OBJAACHHUC YHUBCPCAJIbHBIMHA y‘-I€6HI)IMI/I MMO3HAaBaTCJIbHBIMH, KOMMYHHKAaTHUBHBIMU H
PEryJIsiITUBHBIMU I[CflCTBPI?IMI/I.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEJIbHBIMHU ACHCTBUAMM:

1) 6a30BbIe JIOTHUYECKHE TeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTM3UPOBATH TPOOJIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OIpCaACAThL LEJIM ACATCIBbHOCTHU, 3aJaBasd IapaMCTPbl W KPUTCPUHU HUX JOCTUIKCHHA, COOTHOCUTH PEC3YyJIbTaTbl ACATCILHOCTH C
MOCTaBJICHHBIMU LIEJIAMU;

WCIIO0JIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBILIEHUS — BBIIETATh XapaKTepHble IPU3HAKN MOHATUH U YCTAaHABIMBATh UX
B3aMMOCBA3b, UCITIOJIB30BATh COOTBECTCTBYIOIIMEC MMOHATHA AJIA O6T)$ICHCHI/I$I OTACIIBbHBIX q)aKTOB 158 ﬂBHCHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUH IJId KHaCCI/I(i)I/IKaIII/II/I BCIICCTB U XUMHWYCCKUX peaxunﬁ;

yCTaHaBJIUBATh IPUUYMHHO-CIIEACTBEHHBIE CBSA3H MEX1Yy U3YyYaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTHBHBIC, NEAYKTUBHbBIC, MO AHAJIOTHM), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOpPEUHS B
paccMaTpruBACMBIX ABJICHUAX, (bOpMYJ'II/IpOBaTB BBIBO/JIbI U 3aKJIFOUCHU S,

INPUMCHATE B IIPOLECCEC IMO3HAHHA, HCIOJIB3YEMBIC B XHUMHH CHMBOJMYCCKHUC (3HaKOBBIe) MOACIH, npeo6pasoBHBan, MOIOCJIBHBIC
MPE/ICTAaBICHUS] — XUMUYECKH 3HAK (CMMBOI) dJIeMEHTa, XuMudeckass (Gpopmyra, ypaBHEHHE XUMUYECKOW PEaKIUU — MPU PEHICHUH y4eOHBIX
MMO3HABATENbHBIX WU MPAKTUYECKUX 3a/]ay, MPUMEHSTh Ha3BAaHHbIE MOJEJIbHbIC MPEJICTABICHUS J/JI1 BBISBICHUS XapaKTEPHBIX NPU3HAKOB
HN3Yy4aCMbIX BCIIECCTB U XUMHUYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCJIeN0BATENbCKHE € CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUM;

(dhopMynHUpOBaTh ENU U 337241 UCCIIEOBAHMS, UCIIOJIb30BATh MOCTABICHHBIE H CAMOCTOSATEIHHO C(HhOpMyITHpPOBAaHHBIE BOIIPOCH B KAUECTBE
HHCTPYMCHTA ITO3HAHWA U OCHOBBI JJIs1 (bOpMI/IpOBaHHSI TUIIOTESBI IO MMPOBEPKE MPABUIIBHOCTU BBICKA3BIBACMBIX cy>1<)1eH1/1171;
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BJIJICTh HAaBBIKAMH CAMOCTOSTEIBHOTO TUIAHHUPOBAHUS W TPOBEICHUS YYEHUYECKUX OSKCIIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOMI0JaTh 3a XOJOM IIPOIecCa, CaMOCTOSITENBHO IPOTHO3UPOBATh €ro Pe3yJsbTaT, (pOpMyIHpoBaTh O0OOIIEHHS U BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3yJIbTATOB MUCCIEOBAHHS, COCTABIATH 0OOCHOBAHHBIN OTUYET O MPOJICIAHHON paboTe;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIENOBATEIILCKOW M IMPOSKTHOW MAEATENBHOCTH, IPOSBIATH CIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITETbHOMY ITOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3aa4, IPUMEHEHUIO PA3IUYHBIX METOIOB MO3HAHMS.

3) pa6ora ¢ nungopmanmeii:

OPHMEHTHPOBAThCS B PA3IMYHBIX MCTOYHHMKAX WH(POpMAnMu (HAy4YHO-TIOMYJISApHAs JUTEPAaTypa XUMHUYECKOTO COJEpPXKaHWUs, CIPaBOYHBIC
nocobust, pecypcsl MHTepHeTa), aHanM3upoBaTh HH(GOPMALMIO DPA3IMYHBIX BHUAOB W (HOPM TNPEACTABICHHUSA, KPUTUYECKH OLICHHBAThH €&
JOCTOBEPHOCTH U HETIPOTHBOPEUYUBOCTH;

(bopMyIHpPOBATH 3aMIPOCHl U IPUMEHSTH Pa3IMYHbIC METO/IBI IIPH MOMCKE U 0TOOpe MH(POPMAITNH, HEOOXOAUMOM IS BBITIOTHEHUS Y4eOHBIX
3a71a4 ONpeIeIEHHOTO THIIA;

IpUOOPETATh ONBIT UCIIOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTHMAaJIbHYIO (popMy mpexacraBieHus: nHpopMmanuu (CXembl, rpaduKd, AUArpaMMBbl, TaOIHIbI, PUCYHKH U
IpyrHe);

HCIOJIb30BaTh HAYYHBIH 3bIK B KaU€CTBE CPEACTBA IPU paboTe C XUMHUECKOW MH(POpMAIMeN: MPUMEHATh MEXIpeIMeTHbIe ((pru3nueckue u
MaTeMaTHYeCKue) 3HaK1 U CUMBOJIBI, (hOpMyJIbl, a00peBUaTypbl, HOMEHKJIATYPY;

WCTIOJIB30BATh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH e CTBUSIMU:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJ€ Auanora W/WiM AMCKYCCHM, BBICKA3bIBaTh €U, (HOpMYyIUpOBaTh CBOU
NPEUIOKEHUS] OTHOCUTEIHHO BBIIOJHEHUS IPEJIOKEHHON 3a1a4H;

BBICTYTIATh C MPE3CHTAIMEN Pe3yIbTaTOB NIO3HABATEIILHON JIEATEILHOCTH, MTOTyYEHHBIX CAMOCTOSTEIHHO UM COBMECTHO CO CBEPCTHUKAMH
MIPH BBIMTOJTHEHUHA XUMHUYECKOTO IKCIIEPUMEHTA, MTPAKTHYECKON pabOTHI 1O MCCIIEOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, PEaTH3aUNA YIeOHOTO
poeKTa U (GOPMYIHPOBATH BBIBOBI IO pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAaHUN MMyTEM COTIIACOBaHMSA MO3UIHMNA B X0/1€ 00CYXIeHHS 1 0OMeHa
MHEHHSIMHU.

Ogiaenne yHUBEPCAIBLHBIMH PEeryJsSTHBHBIMU 1€HCTBUSAMU:

CaMOCTOSTENFHO TUIAHWPOBATh M OCYIIECTBIISTH CBOIO TIO3HABATENBHYIO JAEATEIBHOCTD, ONPEAEISs e€ [eNIN U 3a7a4l, KOHTPOJIMPOBATh U IO
Mepe HeOOXOAMMOCTH KOPPEKTHPOBATH MpeAIaraeMblii alrTOpUTM JeHCTBUI MPH BBINOJIHEHNH YYEOHBIX U MCCIEI0BATENbCKUX 3a/1a4, BHIOMPATh
HaunOonee 3(h(HeKTUBHBIN CIOCO0 UX pEeIIeHUs ¢ yYETOM MOIyUYEeHUS HOBBIX 3HAHUHN O BEIIECTBaX M XUMHUYECKUX PEaKLUsAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOAHAJIN3a U CAaMOOIICHKH.
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IHNPEAMETHBIE PE3YJIBTATDI
10 KJTACC

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMus» OTpaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH O XMMHUYECKOH COCTaBISIONICH €CTeCTBEHHO-HAYYHOW KAPTHHBI MHUpPA, POJIM XHMHH B IO3HAHWUU
SABJICHUM TPUPOAbI, B (POPMUPOBAHUHM MBILUIEHUS U KYJIbTYPbl JMYHOCTH, €€ (YHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOAMMOW MJs pelieHHs
IPAKTUYECKHX 33/1a4 U IKOJOTMUECKH 0OOCHOBAHHOI'O OTHOLLIEHHS K CBOEMY 3/10pPOBBIO M IIPUPOTHOM Cpejie;

BJIQ/ICHUE CUCTEMOW XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIIUEe MOHATUS (XMMUYECKUHN AJIEMEHT, aTOM, AJIEKTPOHHAs
000104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIILHOCTh, XMMHUUECKas CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpalIEHHAs),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIepoIHbIN CKeleT, (GyHKIMOHAIbHAs TPyIa, pajuKai, U30Mepus, U30Mepbl, TOMOJIOTMUYECKHUH ps,
TOMOJIOTH, YIJIEBOAOPOJBI, KHCIOPOA M a30TCOACpXKAIUUE COEAMHEHHsS, MOHOMEp, IIOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIIPHBIC
COEIMHEHMS); TEOpPUUM M 3aKOHbI (TE€Oopusl CTPOEHMsI opraHudeckux BemecTB A. M. BbyTnepoBa, 3akOH COXpaHEHHUS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE ITOHUMAHHUS NPUYUHHOCTH M CHUCTEMHOCTH
XMMUYECKHX SIBIECHUH, (pakTOIOrn4yecKre CBeIeHUsI O CBOMCTBAX, COCTaBe, MOJyUYEeHUH U O€30ITaCHOM HMCIOJIBb30BaHUH BaXKHEUIIIMX OPraHMUECKUX
BEIIECTB B OBITY U MPAKTUYECKOH J1eSTETbHOCTH YelIOBEKa,

c(OPMUPOBAHHOCTb YMEHUN BBIABIATH XapaKTEpHble MPU3HAKM TOHATUH, YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHS P ONIMCAHUU COCTABa, CTPOCHUS U NIPEBPAILCHUI OPTaHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHON) GOopMyJl OpraHNYEeCKUX BEIIECTB U YPAaBHEHMH XMMHUYECKHX PEaKLUil, N3roTaBIMBATh MOJEIN MOJEKYJ OpraHMYECKUX BEIIECTB
JUTSL WILTFOCTPALMK UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOEHNS;

c(OpPMUPOBAHHOCTh YMEHUHN YyCTaHaBIUBATh NPUHAJUIEKHOCTh W3YYEHHBIX OPraHMYECKHX BEHIECTB IO UX COCTaBYy U CTPOEHUIO K
OIpeIeIEHHOMY KJIAcCy/TpyIIe COeAUHEHHH (YITIeBOIOPO/IbI, KUCIOPO M a30TCOAEPIKAIINE COSAMHEHUS, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS),
JaBaTh UM Ha3BaHUs 1o cucrematnueckoil HomeHkinarype (IUPAC), a takke NpUBOAWTH TPHBHAIBHBIC Ha3BaHUs OTICIBHBIX OPraHUYECKUX
BELIECTB (ITUJICH, NMPOMWIIEH, aleTHJIeH, dTUJIEHTIUKONIb, TIHIEPUH, (eHom, (hopMaibAery, aleTanbIerul, MypaBbHHas KUCIIOTa, YKCyCHas
KHCJIO0Ta, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, LeJUT0103a, IIUIKH);

c(OPMHUPOBAHHOCTH YMEHUS ONPEAEIATh BUIbl XUMUYECKOM CBA3H B OPraHUYECKUX COETMHEHUAX (OJIMHAPHBIC M KPaTHbIE);
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c(OPMHPOBAHHOCTh YMEHHUSI TNPHMEHATH MOJOXKEHHUS TEOPUH CTPOCHHUS OpraHmdeckux BemecTB A. M. ByrtiepoBa st oObscHeHUs
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHMs MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh COCTaB, CTpPOEHHUE, (U3MUECKHEe M XMMHYECKHE CBOWCTBAa TUIIUYHBIX Ipe/ICTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOMUJICH, aleThieH, OyTanueH-1,3, metunOyranuen-1,3, 6eH3011, METaHOII,
3TAHOJI, STUICHTJIMKOJIb, TIIMLEPUH, (EHOI, alleTalbIeru]], MypaBbUHasl U YKCYCHasl KUCIIOTHI, IJIFOK03a, Kpaxmall, IeJUII003a, aMHHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBA3b MEXAY HUMH YPABHEHMSIMM COOTBETCTBYIOIIMX XMMHYECKHX PEAaKLMHA C HCIIOIb30BaHUEM
CTPYKTYPHBIX (hOpMyT;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEepPH30BaThb HCTOUYHUKHU YIIEBOJAOPOAHOTO CHIPhs (HE(PThb, MPUPOAHBINA Ta3, yroyb), CIOCOOBI HX
nepepadOTKH U MPAKTHUECKOE TPUMEHEHHE IPOTYyKTOB NepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIYMCICHUS 10 XUMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOTO BEIIECTBA
WM MIPOJIYKTa PEaKIlMy MO U3BECTHBIM Macce, 00BbEMY, KOIMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIIM MPOAYKTOB PEAKIIH);

c(OpPMUPOBAHHOCTh YMEHUU BIAJETh CHCTEMOI 3HAaHUW 00 OCHOBHBIX METOJAaX HAy4YHOTO MO3HAHUS, HCIOJb3YEMBIX B XUMHH MpU
M3Y4YEHHUU BEUIECTB U XMMUYECKUX SBJICHUH (HaO/I0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETIUPOBAHHUE), UCIOIb30BaTh CUCTEMHbIE XUMUUYECKHE
3HAHUA JUISl IPUHATHSL PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C BELLIECTBAMU U UX IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOIOATh MTPAaBUJIa MOJIb30BAHHSI XUMHUECKON MOCYI0M U 1abopaTopHbIM 000pyIOBaHHEM, a TaKXKe MpaBHiia
oOpallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMMU IO BBIMOJIHEHHIO JAOOPaTOPHBIX XUMUUYECKHX OIBITOB,;

c(OPMUPOBAHHOCTh YMEHUM IUIAHUPOBATh W BBINOJIHATH XMMHMYECKUH OHKCHEPUMEHT (IPEBpAIleHUs OPraHMYeCKUX BEUIECTB IpuU
HarpeBaHuu, IOJTy4YEHHE ATHJIEHA M H3Y4YEHHE €ro CBOMCTB, KayeCTBEHHBIE pPEAaKIMM OpPraHMYECKHUX BEILECTB, JEHATypalus OEIKOB Ipu
HarpeBaHUH, [[BETHBIE PEAKLIUU OETKOB) B COOTBETCTBUU C MPaBUJIAMM TEXHUKH 0€30IaCHOCTHU MPH OOpAIIEHUH C BElIeCTBaMH U J1a00paTOpHbIM
00OpyJIOBaHUEM, MPEICTABIATh Pe3yJbTaThl XWMHYECKOTO SKCIEpUMEHTa B (opMe 3amucH ypaBHEHMH COOTBETCTBYIOIIMX peaKIUi u
(bopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUUECKH AHATU3UPOBATH XUMHUUYECKYI0 MH(OpMAIMIO, MOIy4aeMyl0 M3 Pa3HbIX HMCTOYHHUKOB (CpelncTBa
MaccoBoi nHpopmanuu, MHTEpHET U ApyTuX);

c(OPMHPOBAHHOCTh YMEHUN COOJIIOAATH MPaBHiIa HKOJOTHYECKHU 11€7€CO00pa3HOTO MOBEIEHHS B OBITY M TPYAOBOU JIESTENBHOCTH B LIEJSAX
COXpaHEHUsI CBOETO 370pPOBbA U OKPYKAKOLIEH MPUPOTHON Cpeibl, OCO3HABATh ONACHOCTh BO3ACHCTBUS Ha KUBBIE OPTaHU3MBbI ONPENEIEHHBIX
OpraHMYECKUX BeUIeCTB, MOHMMas cMmbica nokasarens [1/IK, moscHATe Ha mpuMepax crnocoObl YMEHBIICHHUS U MPEIOTBPALEHUS UX BPEIHOIO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOYyYarolMXCsl ¢ OrpPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0POBbsS: YMEHHE MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX MeETOJax
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;
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IUISL CJICTIBIX M CIa0OBUAALIMX OOYYArOIIMXCS: YMEHUE UCIIOJIb30BATh pelibeHO-TOYCUHYIO cucTeMy oOo3HaueHwuid JI. Bpaiins s 3anucu
XUMHYECKHUX (POPMYIL.

11 KJTACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeoOpraHu4eckasi XuMUs» OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O XMMHYECKOM COCTaBJISIOIIEH €CTECTBEHHO-HAyYHOW KapTUHBI MUpa, POJIM XUMHMM B IO3HAHUU
SABJICHUM NPUPOAbI, B (POPMUPOBAHMHM MBILUIEHUS U KYJIbTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOAMMOW MJIs pelIeHHs
MPAKTUYECKHX 3a/1a4 U IKOJOTMUECKH OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOIHON Cpeae;

BJIa/ICHUE CUCTEMON XMMHUYECKHUX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOMOJIArAIOLIUE MOHATHS (XUMUUYECKUN 3JIEMEHT, aTOM, U30ToIl, S-, P-,
d- 3JeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJISIPHBIA O0BEM, BAICHTHOCTb, JJICKTPOOTPHLATEIBHOCTh, CTEIICHb OKHUCIICHHS,
XMUMHYECKas CBA3b (KOBAJIEHTHAas, MOHHAs, METAJNIMUECKasi, BOJOPOAHAsA), KpUCTAIUIMYECKasl pEeIIETKA, THUIIbI XMMMUYECKMX PEaKLui, pacTBOp,
3JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, FNEKTPOIUTUYECKAS AUCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOH peakiny, XUMUYECKOe
PaBHOBECHE); TEOPUH U 3aKOHBI (TCOPHS AIEKTPOJIUTUUECKON TUCCOIMAINY, Iepuoaudeckuii 3akoH J[. . MenneneeBa, 3aK0OH COXpaHEHHST MaCChl
BELIECTB, 3aKOH COXPAHEHWs M MPEBPALICHUS SHEPrUU NIpPU XUMHUYECKHUX PpEaKIHsX), 3aKOHOMEPHOCTH, CHMBOJUYECKHHM S3BIK XUMHH,
MHUPOBO33PEHUYECKHE 3HaHUS, JIS)KAIINe B OCHOBE IOHUMAHUS IPUYMHHOCTH M CUCTEMHOCTH XMMUYECKUX SIBIEHUH, (DaKTOIOrH4ecKrue CBEIEHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU U 0€30MaCHOM HCIOJIb30BAHUHN BaKHEHIINX HEOPraHMUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH NEeSATEIHLHOCTH
YeNI0BeKa;

c(OPMUPOBAHHOCTb YMEHUH BBISBISATH XapaKTepHble MPU3HAKM TOHATHI, YCTaHaBIMBAThb WX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIME TIOHATHS ITPU ONIMCAHUH HEOPTaHUUYECKUX BEIIECTB U X IIPEBPALCHUI;

c(OPMHPOBAHHOCTh YMEHUI HCHOJB30BaTh XMMUYECKYIO CHUMBOJMKY JAJISI COCTaBI€HHsS (OpPMYJ BEIIECTB M YpaBHEHUH XUMHMUYECKHX
peaknmii, cucrtemarndeckyto HoMmeHkiarypy (IUPAC) w TpuBManmbHBIE Ha3BaHWS OTICITHHBIX HEOPTaHWYECKHWX BEHIECTB (yrapHbIil ras,
YIJIEKUCTBIN Ta3, aMMHUaK, raiéHasi U3BeCTh, Heral€Has U3BeCTb, MUThEBAs COJa, MUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHUI ONPEAEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB B CO€IMHEHUSIX PA3IMYHOTO COCTaBa,
BUJI XMMHUYECKON CBsI3M (KOBaJICHTHAs, MOHHAsI, METAJNINYeCcKasi, BOAOPOIAHASA) B COCTUHEHUSAX, THI KPUCTATMUYECKON PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJIsIpHas, HOHHAsA, METAJUTMUECKast), XapaKTep Cpeibl B BOJHBIX pacCTBOPaX HEOPraHUUYECKUX COETUHEHU;

c(OpMUPOBAHHOCTh YMEHHUN YCTaHABIMBATh MPUHAAJICKHOCTh HEOPraHMUYECKHUX BELIECTB MO0 UX COCTaBY K OMPEEIEHHOMY KiacCy/Tpymnie
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJIbl 1 HEMETAJLJIbI, OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM()OTEpHbIE THIPOKCUIBI, COJIN);
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c(OPMHPOBAHHOCT, YMEHHMH pacKpbIBaTh CMBICH THepuogudeckoro 3akoHa JI. WM. MengeneeBa U J€MOHCTPUPOBATH €ro
CHCTEMAaTU3HPYIOIYI0, O0OBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHUPOBAHHOCTh YMEHHH XapakTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XMMHYECKHX 3JeMeHToB 1—4 nepuonoB Ilepuoanueckoit
CHCTEMBbI XMMHU4YECKHX dieMeHToB J|. . MenneneeBa, UCronb3ysl MOHATHA «S-, P-, 0-3JIEKTPOHHBIC OPOHMTANN», «IHEPIETHYCCKHE YPOBHM,
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHUH MO MeprojaM u rpynmnam Ilepuoandeckoil cuctemMsl
xuMuueckux ayemeHToB /1. . Menaeneena;

c(OPMHPOBAHHOCTh YMEHUHN XapaKTepu30BaTh (ONMUCHIBAThH) OOIIME XMMUYECKHE CBOMCTBA HEOPIraHUYECKHX BEIIECTB PA3JINYHbBIX KJIACCOB,
MIOATBEPXKIATh CYIECTBOBAHME TIE€HETHUYECKOM CBA3M MEXIYy HEOPraHMYECKMMH BEIIECTBAMU C IOMOLIBI0 YPAaBHEHHMHM COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMHUYECKHE PEAKIUHU IO Pa3IUYHBIM IMpH3HAKaM (YHCITy M COCTAaBY pearupyrouiux
BEIIECTB, TEIUIOBOMY 3((DeKTy peakiy, U3MEHEHUIO CTETIEHEH OKUCIIEHUs 3]IEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YUACTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATh YPABHEHUS PEAKUUI pa3IMyHBIX TUIIOB, MOJHBIE M COKPALIEHHbIE YPABHEHUS PEeaKLUil MOHHOTO
O0OMEHa, YYUTHIBAst yCIOBHSI, IPU KOTOPBIX 3TH PEaKIUU UIYT 0 KOHIIA,

c(OPMHPOBAHHOCTh YMEHHH MPOBOIUTH PEAKIMH, TOATBEPKIAIOIINE KAUECTBEHHBI COCTaB PAa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB,
pacro3HaBaTh OINBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMHPOBAHHOCTE YMEHHMH pPACKpBIBaTh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH IOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajlaHCa 3TUX peaKLuil;

c(OpPMUPOBAHHOCTb YMEHUU OOBSICHITH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIMU OT Pa3IUYHbIX (AaKTOPOB; XapaKTep CMEIICHUS
XMMHUYECKOI0 paBHOBECHUS B 3aBUCMOCTH OT BHeIIHero Bo3jeiictsus (npunuun Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMHUECKUE MPOLIECCHI, JIekKAIe B OCHOBE MPOMBIIIIJIEHHOTO MOJIYy4YE€HHUS! CEPHOU KHCIIOTHI,
aMMHaKa, a Takke C(OpPMHUPOBAHHOCTh MpPEACTaBICHUN 00 OOMMX Hay4YHBIX NPUHIUNAX M HKOJIOTMUYECKHUX MpodjIeMax XUMHUYECKOIo
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJIUTH BBHIYMCIECHUS C MCIOJIb30BAHUEM IOHITUS «MAaccoBasi J10JI BEIIECTBa B PacTBOPE», 00BEMHBIX
OTHOIIEHHUN T'a30B IMPU XUMHUYECKUX PEaKIUsAX, MAcChl BEIIECTBA MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MU 00BEMY
OJIHOTO M3 YYacTBYIOLIMX B PEaKlUU BEIIECTB, TEIUIOBOrO 3(dekTa peakliuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MAacChl BELIECTB, MPEBpAIllEHUs U
COXpaHEHUs SHEPIHH;

c(OPMHPOBAHHOCTh YMEHUH COOIOATh MPAaBUIA MTOJIb30BAHHS XUMHUECKON MOCY10M U 1a0opaToOpHBIM 000pyI0BaHUEM, a TaKXkKe IpaBUiia
oOpallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMH IO BHITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh U BBINOIHITh XMMHUYECKHH AKCIEPUMEHT (pa3jio’KeHUE MEepPOKCHAa BOJIOPOAA B MPUCYTCTBUU

KaTajan3aTopa, OmnpeesieHue Cpelibl pacCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAILHOTO WHIUKATOPA, BIUSHUE Pa3IMUHbIX (AKTOPOB HA CKOPOCTh
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XMUMHAYECKON pEaKIiy, peakMii MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMU Ha Cynb(aT-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS,
pelIeHre IKCIEePUMEHTANBHBIX 3a1a4 1o TemMaM «Metamiby U «Hemeramis») B COOTBETCTBHM C IpaBHJIAMH TEXHUKH O€30MACHOCTH IPH
oOpallleHnu ¢ BELIECTBAMU M JIaOOPATOPHBIM OOOPYZOBaHUEM, NPEACTaBIATh Pe3yJbTaThl XMMHUYECKOro 3KCIEpUMEHTa B (opMe 3alucH
YpaBHEHHH COOTBETCTBYIOILUX PEAKIMN U (POPMYJIMPOBATh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU aHATU3UPOBATh XUMHUYECKYI0O MH(OpPMAIHIO, MOTyYyaeMyl0 U3 Pa3sHBIX MCTOYHHUKOB (CpencTBa
MaccoBOW KOMMYHMKaIK, IHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOAATH MPaBUiIa HKOJIOTHYECKHU 11€JIECO00Pa3HOro NOBEACHUS B OBITY U TPYIOBON NEATEIBHOCTH B LIEIAX
COXPAaHEHHUsI CBOErO 3J0POBbSl U OKPY’KAIOLIEH IMPUPOJHON CpElbl, OCO3HABATh ONACHOCTh BO3JEHCTBUS HA >KMBBIE OPraHU3MBI ONPEICIEHHBIX
BEUIECTB, MoHUMas cMbica nokaszarens 11K, nosacHaTe Ha nmpuMepax crocoObl YMEHbIIEHUS U NPEJOTBPAIICHUs UX BPEIHOTO BO3AECUCTBUS Ha
OpraHu3M 4YeJI0BEKA;

U1 O0YyYarolMXCs C OrPAaHMYEHHBIMH BO3MOKHOCTSIMHM 3/I0POBbsS: YMEHHE HPUMEHSTh 3HAaHMS 00 OCHOBHBIX JOCTYIIHBIX MeETOZax
[IO3HAHUS BEIIECTB U XUMUUYECKUX SIBJIICHU;

JUIS CJETbIX U CIa00BUASAIIMX 00YyYaroIMXCs: YMEHNUE UCIOJIb30BaTh PelbepHO-TOUEUHYIO cucTeMy 00o03HaueHuil JI. Bpaiins ans 3anucu
XUMHYECKHX (OPMYIL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbie | IlpakTHyeckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 2 https://lesson.edu.ru/04/10
M. bytneposa
Hroro no pazneny 2
Pa3nea 2. Yraesogopoasl
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 https://lesson.edu.ru/04/10
HenpenenbHble yriieBogOpPOIbL: AJIKEHBI,
2.2 ped Y AOPOR 5 https://lesson.edu.ru/04/10
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 1 https://lesson.edu.ru/04/10
IIpupoaHbIE HCTOYHUKH YTIIEBOJIOPOAOB U
2.4 PHPOZA y HOPOA 4 1 https://lesson.edu.ru/04/10
ux nepepadoTka
Hroro no pazneny 12
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coenHeHust
3.1 Crnuptsl. ®enon 4 https://lesson.edu.ru/04/10
Anpaerunpl. KapOOHOBBIE KUCITTOTHI.
3.2 ACTIA P 4 https://lesson.edu.ru/04/10
Crnoxubie 3¢upsbl
3.3 VYrnesoasl 2 https://lesson.edu.ru/04/10
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Utoro no pazgeny

10

Pasznen 4. A30Tc011ep)l<aume OpPrauHnv4eCKue COCAUHECHUSA

4.1 AMuHbI. AMUHOKHUCIOTHL. benku S) https://lesson.edu.ru/04/10
Hroro no pazneny 5
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 5 https://lesson.edu.ru/04/10
Hroro no pazgeny )
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/m P Kourposbnubie | IIpakTuyeckue (uucbp )
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/04/11
anemenToB 1. I. Menaeneena
.M 0
1.2 Crpoetine peliectsa. Mioroodpasie 8 1 https://lesson.edu.ru/04/11
BEIIECTB
1.3 XUMHYECKUE PEAKITUU 10 1 https://lesson.edu.ru/04/11
Hroro no paszneny 21
Pa3nea 2. Heoprannyeckasi xumust
2.1 Mertainisl https://lesson.edu.ru/04/11
2.2 Hemerannsl https://lesson.edu.ru/04/11
2.3 (B35 HEOPTAHHHECKIIX I OPrAHHHECKHX 7 1 1 https://lesson.edu.ru/04/11
BELIECTB
Hroro no pazneny 9
Pazgen 3. Xumus u )Ku3Hb
3.1 XuMus ¥ )KU3Hb 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 kimacce/ I'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

» Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., AkunonepHoe oo6mectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIbI 1JIS1 YYUTEJIA

Xumus. Meroauueckue pexkomenanuu. [Ipumepnsie padoune nporpammsl.10-11 knaccbl

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11
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