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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XuMUM Ha YpOBHE CPEAHET0 00IIero oopa3zoBaHus pazpadoTaHa
Ha ocHOBe DexepanbHoro 3axkoHa ot 29.12.2012 Ne 273-d3 «O06 obpa3oBaHuu B
Poccuiickoit denepanumn», TpeOOBaHWUN K pe3yiabTaTaM OCBOSHUS (eaepaibHOM
oOpa3zoBaTeIpHOM MporpaMMmbl cpeaHero oomero obpaszoBanus (DOII COO),
MpeACTaBlIeHHbIX B DefepaqbHOM TOCYJapCTBEHHOM O0pa30BaTEbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuum npenogaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpazoBarenbHbIX opranu3aiusax Poccuiickoit denepannu, peaqusyonmx OCHOBHBIC
oOpa3oBaTeiabHblE MPOTPaMMBbl, U OCHOBHBIX IOJOKE€HUU «CTpaTeruu pa3BUTHUS
Bocnutanusi B Poccutickoit @enepanuu Ha nepuona a0 2025 roga» (Pacmnopsbkenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MHOIXOZOB K pa3pabOTKe MpOrpaMMbl 10 XHWMHHU, K OIPEAEICHUIO
oOmel crpaternu OOydeHHs, BOCIIMTAHUS U Pa3BUTUS OOYYaIOLIUXCS CpPEACTBAMU
yueOHoro mnpeaMera «Xumusi» it 10 kimacca Ha 0a30BOM YpPOBHE COCTaBWIIU
koHuenrtyanbusle nonoxkenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH UENEH,
COJEpKaHUs, pe3yJbTaTOB OOy4YeHHs M TpeOOBaHUII K YpPOBHIO NOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
00111e00pa30BaTEeIbHON  OpPTaHU3allMM, SBJISETCS HEOTHEMJIEMOW 4YacThlO HX
oOpazoBaHHOCTH. OHO  CIYXHUT 3aBEpIIAIOLIMM  JTallOM  pealu3allud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM ypOBHE KIIOUEBBIX LEHHOCTEH, NPUCYIINX
LEJIOCTHON CHCTEME XMMHUYECKOro 00pa3oBaHMs. DTU LIEHHOCTU KacaroTCs MMO3HAHUS
3aKOHOB MPUPOJbI, (POPMUPOBAHKSI MUPOBO33PEHUS U OOLLIEH KYJIbTYphl YEJIOBEKA, a
TaK)Ke DKOJIOIMYECKH 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 370POBBIO U MPUPOTHOM
cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOy4aroOlUXCs Ha YPOBHE CPEIHErO
o0miero o0pa3oBaHUsl CPEACTBAMH y4eOHOro MpenMera «XHUMHUS», COAEpPKaHHUE U
MOCTPOEHUE KOTOPOrO OMpPEAeNeHbl B MpOorpaMMe Mo XUMHH € YYETOM crienupuku
HAyKW XUMHUHU, €€ 3HAuYeHHs] B IO3HAHUM MPUPOJABI U B MAaTEpUATBHON KU3HU
oOIIEeCTBa, a TaKXke ¢ Y4YETOM OOIMX IeJie W MNPUHIIMIIOB, XapaKTePU3YIOIIMX
COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeJHero oOmiero oOpa3zoBaHus B Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT oco0yio pojb B
COBPEMEHHOW LIMBUJIM3ALIMHU, B CO3/IaHUU HOBOM 0a3bl MaTepuaibHOU KyIbTypbl. OHA
BHOCHUT CBOH BKJaJ B (OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOIO MBILIUICHUS, B
CO3/IaHME WEJOCTHOIO MPEACTaBICHHUS 00 OKpYKaloIeM MHUpPE Kak O EIUHCTBE
OpUPOJIbI U YeJOoBeKa, KOTopoe (opMHUpYyeTCs B XHMMHUU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEWCTBY C APYTMMHU €CTECTBEHHBIMM HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCTbI0 MUPOBOW KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
TpyJa ¥ SKU3HU KaXKI0oro wWieHa ooOmiectBa. CoBpeMeHHas XUMHSA Kak HayKa
CO3UJATENIbHAs,, KAaK HayKa BBICOKMX TEXHOJIOTMM HAaNpaBIeHA Ha pEIICHHE
rII00ANBHBIX  MPOOJIEM YCTOWYMBOIO Pa3BUTHsS 4EIOBEYECTBA —  CHIPHEBOIA,
HHEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBMHM ¢ OOmMMMHU LEISIMU U MNPUHLIMUIAMU CPEAHEro OOIIEeTo
oOpa3zoBaHus cojaepkanue mpeamera «Xumus» (10 kmacc, 0a3oBbI ypOBEHb
U3Y4YCHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
00y4JaronMxcsi, HEOOXOUMYIO UM JIJISl BIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB,
YCIEUTHOTO BKJIFOYEHUS B )KM3Hb COLIMYMa, IPOJIOJKEHUSI 00pa30BaHUs B Pa3IMUHbBIX
00J1acTsIX, HE CBSI3AHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocraBnsitomiuMu ~ TipeAMETa  «XHUMHsD — SBISIOTCS  0a30BbI€  KYpChl  —
«Oprannyeckas XUMHS» M OCHOBHBIM KOMIIOHEHTOM COJIEPXKAHUS KOTOPBIX
SBJISIIOTCSL OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHWM MO HEOPraHUYECKOW XUMHUHU (C
BKJIFOYEHUEM 3HAHMM M3 00IIed XMMHHM) U OpraHuueckod xumuu. OopmupoBaHue
JJAHHOW CHCTEMbl 3HAHUN MPU H3YUYECHHM MpeaMeTa O00ECIEeYMBACT BO3MOKHOCTh
PacCMOTpPEHHUsI BCEr0 MHOT00Opa3us BEIIECTB HA OCHOBE OOIUX MOHSATUH, 3aKOHOB U
TEOPUN XUMUH.

Ctpykrypa conaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMus» cQopMHpoBaHa B MporpaMMe IO XHUMHU Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3Yy4YCHHIO Y4YeOHOro Marepuasia U OOyCIIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUM HA OMPEAENIEHHBIX TEOPETHUECKUX
ypoBHsIX. Tak, B Kypce OpraHn4eCKOM XMMHUU BEIIECTBA PACCMATPUBAOTCSI HA YPOBHE
KJIACCUYECKOM TE€OPUU CTPOEHUSI OPraHMYECKHX COCIUHEHWM, a TaKXk€ Ha ypOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEICTABICHUN O CTPOEHUH BemecTB. CBeneHUs
00 M3ydaeMbIX B Kypce BEIIeCTBaxX JAlOTCA B Pa3BUTUU — OT YTIEBOJOPOJIOB 1O
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COCIMHEHUN. B Kypce opraHmueckoid XuMUU
MOJTYy4YaroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00I11IeT0 00pa3oBaHuUs
MepBOHAYAJIbHBIC TIPEACTABICHUSI O XHUMHUYECKOM CBSI3M, KIacCU(UKAIIMOHHBIX
MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUUYECKON
pEaKUnH.

[lonx HOBBIM yrjaoM 3peHUs B TMpeaMeTe «XuMus» 0a30BOro0 ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOrO 001iero oOpa3oBaHus
TEOpPETUYECKU MaTepuanl U (DAKTOJIOTMYECKHE CBEJEHUS O BelecTBax U
XAMHUYECKOU pEaKIUu.

Envnas cucrtemMa 3HaHMM O BAXKHEWIIHMX BENIECTBAX, UX COCTaBE, CTPOECHUH,
CBOWMCTBAX W IPUMEHCHHHM, A TAKXKE O XMUMHUYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NPOTEKaHWs JOMNodHsAeTcs B Kypcax 10 kiacca sieMeHTaMu



COJIEpKaHMs, UMEIONIMMU KYJIbTYPOJOTUYECKUI W MPUKIAAHOM XapakTtep. ITu
3HAHHS CIIOCOOCTBYIOT TOHHUMAHHUIO B3aMMOCBSI3M XHMHH C JPYTHUMH HayKaMH,
PacKpbIBAIOT €€ poJib B MO3HABATEIBbHONW M MPAKTUYECKOW JCSTEIBHOCTH 4YeNIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBXKEHUS K MPOIECCY TBOPUECTBA B 00JACTU TEOPUU U
MPAKTUYECKUX MPUIOKEHUNH XUMUHU, MOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpoOeMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIIMBATh HH(POPMAITUIO U IPUMEHSATH €€ I TOTIOJTHEHUS 3HAHNH,
pelIeHUs] UHTEIJICKTYIbHBIX M JKCIIEPUMEHTANIbHBIX UCCIEeI0BAaTEeNbCKUX 3a7ad. B
LEJIOM COJIepXKaHuEe Y4YeOHOro mnpeamMeTa «XUMHUS» JAHHOTO YPOBHS H3Y4YEHUS
OPUEHTHUPOBAHO Ha (POpPMHUpOBAHUE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
1. ToHMMaHus (QuiocopCcKkUx HJIeH, TaKUX Kak: MaTepUaIbHOE E€IUHCTBO
HEOPTaHUYECKOTO0 U OPraHUYECKOro MUpa, OOYCIOBJICHHOCTh CBOWMCTB BEIECTB MX
COCTaBOM U CTPOEHUEM, MMO3HABAEMOCTh MPHUPOIHBIX SIBJICHUN MyTEM SKCIEPUMEHTA
U pelieHus TMPOTHUBOPEYUN MEXKIYy HOBBIMH (aKTaMU U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XHMHHM B PEHICHUU SKOJIOTHYECKHX MpoOieM, a
TaKke MpooOsieM COEpPEeKEHUs] SHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B miaHe pemeHus 3agad  BOCHUTAHUS, Pa3BUTUA U COLHUAIU3ALUU
OOy4YarOMIMXCS TMPUHATHIE TPOrPaMMON IO XHMHH TOJIXOJbl K OIPEIEICHUIO
COJIEp>KaHMsl W  TMOCTPOEHUS TMpeaMera npeaycMaTpuBalOT  (HOpMUPOBAHUE
YHUBEPCAIBHBIX YUYEOHBIX JTEUCTBUH, UMEIOINUX 0a30BOE 3HAYEHUE ISl PA3IMUHBIX
BUJIOB JIEATEILHOCTH: pEIICHUs TNpodJieM, TMOuCKa, aHaim3a U 00padoTKU
uHdopMaIuu, HEOOXOAUMBIX JUIsi TMPUOOPETEHUS OMNbITa TPAKTUYECKOW W
UCCIIEI0BATENbCKOM NESTEIbHOCTH, 3aHUMAIOIIECH BaKHOE MECTO B MO3HAHWU XUMHUH.

B npaktuke mnpenomaBaHusi XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHusi, IPU OINpeaCICHUN
COJIEPKATEJIbHOW XapaKTEPUCTUKH IeJel HW3ydeHUsl MpeaMeTa HampaBlIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO TpuU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUUYECKON HAyKH Kak OOJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHUUYECKOMN
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C
METOJMYECKOM TOUKH 3pPEHUS TaKOW TMOJAXOJ K OMNPEACIICHUIO IeJel H3ydYeHHs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO [MaHHOW TOYKE 3pEHUs TJIaBHBIMHU LIEJISIMU HW3YUYEHHUs MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 Kn.) sSBASIOTCS:

e (opMmpoBaHHME  CHUCTEMBl  XHMHYECKMX  3HAaHMH  KaK  BakKHEHIen
COCTAaBIIIIOLIEN E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATUA, (yHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHME $3blKa HAyKW, YCBOEGHHE M IOHUMAHUE CYUIHOCTH JOCTYIHBIX



0000IIeHNIT MUPOBO33PEHUYECKOIO XapaKkTepa, 03HAKOMIICHHUE C UCTOpUEH UX
pa3BUTHUS U CTAHOBJICHHUS;

o (opMUpOBaHHME M PA3BUTUE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS
BEILECTB U XMMHUYECKUX PEAKIMM, HEOOXOAUMBIX JJIs MPUOOPETEHUSI YMEHHM
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO
B [IPUPOJIE, B IPAKTUYECKON U IIOBCEIHEBHON KU3HH;

e Da3BUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM  XMMHUYECKOTO  OSKCIEPUMEHTa, COOJIIOJICHHEM  MPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsiny ¢ »Tum, copepkaTenbHasi XapaKTEpUCTHKA IIeJied W 3ajlady HU3ydeHUs
IpeaMeTa B MPOrpaMMe M0 XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHM C
HOBBIMHM TIPUOPUTETAMH B CHUCTEME CpenHero oomero ooOpa3oBaHuss. CerogHs B
IpEenoAaBaHUM XUMUU B OOJIbIIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIepKaHusl 00yUeHUsI, OPUEHTUPOBAHHOM HA MOATOTOBKY BBIITYCKHUKA
00111e00pa30BaTEIbHOM  OpraHU3alliy, BJAJCIONIET0O HE HAa0OpOM 3HaHUM, a
(YHKIHMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHHUSIMU AKTHUBHOIO
MOJlydYeHUs] 3HAHWW ¥ TPUMEHEHUS WX B pPEATbHOM JKU3HU I PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBs3M ¢ 3TUM IIpU U3Y4YEHHUH IpeaMeTa « XUMHUS» TOMUHHUPYIOIIee 3HaUYCHUEe
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTamnys 0Oy4arolUXcsl K YCIOBHUSM JAMHAMUYHO PAa3BUBAIOLIETOCS MHPA,
dbopMupoBaHUEe  MHTEIUIEKTYaJdbHO  PA3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIbHOMY MPHUHITHIO TPaMOTHBIX
pEIIeHN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

dbopmupoBaHue y  OOydYalOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIIUM), HWMEIOINX YHUBEPCATHHOE 3HAUYCHUE IS Pa3JIMYHBIX BHJIOB
NeSATeTLHOCTH: peIIeHUs MpoOJsieM, MOUCKA, aHanu3a M 00paboTku WHGOpPMAIINH,
HEOOXOJAUMBIX JJIsi MPUOOPETEHUS OMbITA ACSITEIBHOCTH, KOTOpask 3aHUMAET BaKHOE
MECTO B TMO3HAHMM XUMHUHU, a TaKXKe Uil OUEHKU C TO3UIMUH 3KOJIOTHMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XMMUYECKUX MPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENy;

pa3BUTHE TI03HABATEIbHBIX WMHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yYaronuxcsi: CrOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAaHWS IO XMUMHUU B COOTBETCTBHH C YKU3HEHHBIMH MOTPEOHOCTSMH, HCIOJIB30BATh
COBpeMeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUJIsl TMOMCKAa M aHajiu3a y4eOHOHl u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHHE U PA3BUTUE Yy OOYYAIOMIMXCS ACCOIMATHUBHOIO M JIOTHYECKOTO
MBIILICHUS, HAOII0JaTENbHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH, KOTOpPbIE OCOOEHHO



HEOOXOJMMBI, B YACTHOCTH, MPH IUIAHUPOBAHWUU U TPOBEICHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHWE y  oOydarmomwuxcs  yOSKIEHHOCTH B TYMaHHCTHYECKOU
HaIpaBJICHHOCTH XWMHUHU, €€ Ba)XXHOM pOJM B pEHIEHUH TJI00AIBHBIX IPpodIeM
PalMOHAJIBHOTO TPUPOJIOIOIL30BaHNUSA, TOMOJHEHHUS SHEPreTHUYECKUX PECYypCoB U
COXpaHEHHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEPEKHOTO
OTHOIIEHUS K TPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKXKe MPUOOPETEHHS OIbITa
WCIIOJB30BaHUs TOJYYCHHBIX 3HAHWM JJIS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yuebHOM mtane cpegHero o61miero oopa3oBaHus peaMeT « XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEIMETHOM 001acTu «ECTECTBEHHO-HAYUHbIE TPEMETHD.

OO01iee 4Kciio YacoB, OTBEAEHHBIX ISl U3YyYEHUs XUMHH, Ha 0a30BOM YpPOBHE
cpeaHero odmero oopa3oBanusi, coctapiisgeT 68 yacoB: B 10 kmacce — 34 yaca (1 gac
B HEJICIIIO).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUK

[Ipenmer opraHMyecKkOM XWMHUU: €€ BO3HUKHOBEHWE, PAa3BUTHUE M 3HAUYECHUE B IIOJYYCHUH HOBBIX BEIIECTB U
MarepruasioB. Teopus CTpoeHUs OpraHudecKkux coenuHeHud A. M. bytiiepoBa, €€ 0CHOBHbIE MOJIOKEHUA. CTPYKTypHBIE
dbopmysbl OopraHuueckux BemecTB. ['omomnorus, wuzoMmepus. XHUMHUECKash CBSI3b B OPraHUYECKUX COCAMHEHHUSX —
OJIMHAPHBIEC U KPaTHBIEC CBS3H.

[IpencraBnenrie o KiaccupuKallMd OPraHUYECKUX BellecTB. HomeHkiatypa OpraHUYeCKUX COCAUHEHUMN
(cucTeMatnueckas) U TPUBHAIbHBIC HA3BaHUS BAXKHEHIITUX MPEJICTABUTEIEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/bl U3YyUEHHUS BEIICCTB UM UX MPEBPAICHUI: 0O3HAKOMJIEHHE C 00pa3liaMu OpraHuYeCKUX
BEIIIECTB U MaTepuajlaMu Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPTaHUYECKHUX BEIECTB, HAOIIOJECHUE U OMKCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTraHUYECKUX BEIISCTB MPH HarpeBaHuu (TJIaBjeHUE, OOyriIMBaHUE U
TOpEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUU psAA. MeTaH W 3TaH — NPOCTEHUIINE MPEICTABUTEIN AIKAHOB:
bu3nUecKkue M XUMHUYECKHE CBOMCTBA (peakuuu 3aMelIeHUsT W TOPEeHHs), HaXOXJACHUE B MPUPOJE, IMOIyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN psAl. DTUIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTEIN AITKEHOB:
dbuznyeckue W XUMUYECKHE CBOMCTBA (peakiuu THUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THUJpaTallud, OKUCICHHUS W
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHECHHUE.

Ankanuensl: OyramueH-1,3 u wmetwnOyraauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKius
nonumepusanum). [lomydeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.



AJKHHBI: COCTaB UM OCOOEHHOCTH CTPOCHHS, FOMOJIOTMUECKHH psAl. AUETWIEH — MPOCTEUINHA MpEeACTaBUTENb
aJIKUHOB: COCTaB, CTpOeHHE, (U3MUecKue M XMMHYECKHE CBOWCTBA (pEakiuu THAPUPOBAHUS, TaJIOTCHUPOBAHMUS,
TUApaTalry, TOPEHUs), MOJy4YEHUE U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHHE, (PU3NYECKME M XUMHUYECKHE CBOWCTBAa (pEaklMU TalOTEHUPOBAHUSA U
HUTPOBAaHUS), MOJIyU€HUE U MPUMEHEHHUE. 10ay0n: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NnoayuyeHue u npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXIY
YTJIEBOIOPOAAMH, IPUHAUIEKAIIMME K PA3JIMYHBIM KJIACCaM.

[TpuponHble HMCTOYHMKHM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpts u  eé
npoucxoxaeHue. CrnocoObl mepepadOTKU HEPTH: NEPEroHKa, KPEKUHI (TEpMUYECKHH, KaTalIUTHUYECKH), MUPOIIH3.
[TpoaykTsl mepepabOTKU HEPTHU, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbIN yrojip W MpOIYKTHI €T0
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3lamMu IIacTMace,
KaydykoB M  pe3uHbl, kojulekiuu «Hepts» u  «Yroib», MOIEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB H
rajJOreHONPOU3BOIHBIX, IPOBEACHUE NPAKTUYECKON PabOThI: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncnenuss mo ypaBHEHMIO XMMHUYECKOM peakluuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WM
MPOJYKTa PEaKMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM IPOTYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOM U 3TaHOJ: CTpOeHUE, (U3NYECKUE U XUMUYECKUE CBOMCTBA (peakuuu
C AKTUBHBIMH METaJJIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), MpUMEHEHHe. BoIopoaHbie CBSI3M MEXAYy MOJIEKyJaMu
cnupToB. JIeNCTBHE METAHOJA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoroaromMHble CHHUPTHL. IDTWIEHIVIMKOIb W TJMIEPUH: CTPOCHHE, (PU3MUYECKME U XUMHUYECKHE CBOMCTBa
(B3aMMOJEHCTBAE CO IIEJOYHBIMM METAJUIAMHM, KAayeCTBEHHAs pEAaKUWs Ha MHOTOaTOMHbIE CHHUpTHI). JlelicTBue Ha
opraHusM 4enoseka. [I[pumenenne rmmuepuHa U STUIECHTJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKHe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH eHoua. [Tpumenenue gpenona.

Anpaerunpl U kemonsvl. PopManbIeTrul, aleTAIbIETH]: CTPOEHUE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (peaklnu
OKHUCJIEHUS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHbBIE PEAKLINN ), IOJyUYEHHUE U IPUMEHEHUE.



OIHOOCHOBHBIE TPEEIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHasl KMCIOTBI: CTpOEHUE, (PU3NUECKUE U
XMMHYECKHE CBOMCTBa (CBOICTBa, 0OOIIME IS KiIacca KUCJIOT, peakuus dTepuuKainu), MOIydeHHEe W NpPUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIJIOTHI KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MbUIa KakK COJHM BBICIIHX
KapOOHOBBIX KUCIJIOT, UX MOOLIEE IEHCTBUE.

CrnoxHble 3(pUppl Kak MPOU3BOJHBIE KApOOHOBBIX KUCIOT. I'maponu3 cnoxsbXx 3¢gupoB. XKupsl. 'naponns xupos.
[Ipumenenue xKupoB. bruonornueckas poJb JKUPOB.

YrneBonapl: cocTaB, Kiaccuukamus yrieBojoB (MOHO-, JOU- W Toiducaxapuiabl). [7oko3a — mpocTermmit
MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3MUYECKME M XUMHYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
ruapokcuiom Meau(ll), okucnenne aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpoKeHUEe TIIOKO3bI),
HaX0XJIeHUE B IPUPOJIe, IPUMEHEHHE, Onoaorudeckas posib. @orocunre3. @pyKkro3a Kak H30Mep TIIFOKO3bI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOICTBA Kpaxmaina (TuApoJIn3, KAYECTBEHHAs! PEaKlus C HOJI0OM).

OKCIepUMEHTANIbHBIE METOAbl M3Y4YEHMsI BEIIECTB M MX MPEBPALLEHUI: NpoBeleHHE, HAOMIOJACHUE U ONHCaHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIUMU OJHOATOMHBIX CIUPTOB (OKUCIIEHHWE 3TaHOja
okcugoMm wmeau(ll)), MHOroaroMHbeIX cnupTOB (B3auMoOJeWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), anbpneruaos
(okuCIeHre aMMHaYHbIM pacTBopoM okcuzaa cepedpa(l) u runpoxcuaom menu(ll), B3aumopeiicTBue kpaxmaia ¢ H0JI0M),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
MPOJYKTa PEaKMHU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckrue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rauurHa). buonornyeckoe 3Ha4YeHUE AMUHOKHUCIOT. [lenTuasl.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMHUECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalisl, KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DOKCNEepUMEHTANIbHBIE ~ METOJbl  WM3Y4YEHUsT BEUIECTB M WX NPEBpAllleHUN: HAONIOJAEHHWE W  OIKCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPU HATPEBAHUU, IIBETHBIE PEAKIIMH OCIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO, CTEMEHb
MOJIUMEPU3AINH, CPEAHSSI MoJieKylsapHas Macca. OCHOBHBIE METOJI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METOJIbl U3YUYECHHS BEIIECTB M UX IMPEBpAIllCHHI: 03HAaKOMJIEHHE ¢ o0pa3liaMi MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXnpeIMETHbIX CBA3€M NpU M3y4EeHUM opraHuyeckod xumuu B 10 kjacce ocyliecTBIsieTCS yepes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHUN, TaK U NOHATUMN, SIBISIFOIIMXCS CUCTEMHBIMM JUIS OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIacCU(pUKaIs, TePUOAUIHOCTD, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

dusuka: MaTepus, IHEPIrHsi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPI€TUYECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKHUE BEUUNHBI U €AMHUIIBI X U3MEPEHMS.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC
BelecTBa (OENKH, YIIIeBObI, )KUPBL, (DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHosorus: NUIIEBbIE TMPOIYKThl, OCHOBBI PALMOHAIBLHOTO MUTAHMS, MOIOIIHME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE ITpernapaThl, MaTepUabl U3 UICKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

[NDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHMM HA BA30BOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHSI OOYYalOIIUMHUCS MPOTPAMM CPEIHEr0 OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEeIMETHBIM M MpeaMeTHbIM). HaydHo-meTogumueckoil OCHOBOWM AJig pa3paboTKu



IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTPAMM CpPEIHEro oOIero oopa3oBaHMs SIBISETCS CHUCTEMHO-ACSITEIHBHOCTHBIN
MOAXOI.

B CcOOTBETCTBMU € CHUCTEMHO-AESITEIBHOCTHBIM TMOAXOJAOM B CTPYKTYp€ JHUYHOCTHBIX pE3yJIbTATOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPEeTHETO 00IIero o0pa3oBaHus BbIJECICHBI CIEIYIONUUE COCTABIISIIONIHIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKJaHCKOHW HWIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITETILHOCTU U CAMOOIIPEIEIICHUIO;

HaJIMYME MOTHUBAIMH K O0YYCHHIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
ujeaJaMi POCCUUCKOTO TPakJIaHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU W TpaBWIAMH TOBEJCHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0YyYarOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa « XUMUSD» OTpakaroT c(HOPMUPOBAHHOCTH OMbITA MTO3HABATEILHON U
MPAKTUYECKOMN ACSITEIBHOCTH 00YJArONIUXCsl 0 Pean3alliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS O0YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH, YBaXKEHHUS K 3aKOHY U TIPABOIOPSIIKY;

MPECTABICHUS O COIMATIBHBIX HOpMaXxX M MpaBuiiaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETLHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEbHBIX 3a]1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM €SATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OT€YECTBEHHOW XUMUH;



YBa)XEHUS K MPOIIECCY TBOPUYECTBA B OOJIACTU TCOPUH M MPAKTUUECKOTO MPUMEHEHHS] XUMUHU, OCO3HAHUS TOTO, YTO
JNOCTH)KEHHSI HAyKd €CThb pe3yibTaT JUIMTENIbHBIX HAOIIOACHUI, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX OHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpECca W II03HABaTEIbHBIX MOTHMBOB B IIOJYYEHUU WU IMOCIEAYIOIIEM aHajdu3e HH(OpMAaLUU O MEpeloOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllUM, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOI0/IeHUsT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NesATEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEACHUS B CHUTYalMSX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUSATHUS BPEIHbIX IPUBBIYEK (YIOTPEOIECHUS aJIKOrOJIsl, HAPKOTHUKOB, KypeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKONW JACSATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU M IPYrUX BUAAX ACATEINBHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 33]1a4 COLMAIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbl);

UHTEpeca K MPAKTUYECKOMY H3Yy4YEHUIO Mpodeccuid pa3audyHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIbHONW TpaeKTopuu oOpa3oBaHus, Oynymed npodeccun u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, NHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[€JECO00Pa3HOr0 OTHOIICHHS K MPUPOE, KAK HCTOYHHUKY CYIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MOHMMAaHHUA TJI00ATIHOTO XapaKTepa SKOJIOTHYECKHX MPOo0sieM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOIMMOCTH MCIIONb30BAaHMS JOCTHXKEHUH XUMHUHM JJi1 pEHICHHs BOINPOCOB PAlMOHAIBLHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOI'O HEINPUATHUS NEUCTBUU, NPUHOCILIUX BpPEI OKPYKAIOLIEH IPUPOIHOU CPEeAe, YMEHHs NPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE OCIIECTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILATH UX;

HaJIMYUsl Pa3BUTOrO JKOJOTHYECKOTO MBIIIIEHUS, YKOJIOTUYECKOU KYJIbTYPBI, ONBITA JESITEIBHOCTH YKOJIOTMYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAILHOW MPAKTHKE,
CIIOCOOHOCTH U YMEHMSI aKTUBHO IPOTUBOCTOSATH UAE0JIOIHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOM
MPaKTUKH;

MOHUMAaHUsI CHenu@UKd XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBILUICHHSI, CO3/IJaHUU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOUIeM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MPOOJIEM COXPAaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHM [UJIsl COBPEMEHHOM LMBWIM3AIUMU: B €€ TyMaHHCTHYECKOU
HAIPaBJICHHOCTU W BAXKHOW POJM B CO3JaHUU HOBOM 0a3bl MaTEepUAIBHON KYyJbTYpPhl, PEIICHUH TI00ATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOMN, MHINEBOW W IKOJOTHYECKOW Oe30MacHOCTH, B
pa3BUTUU MEIULIMHBI, 00ECIIEYEeHUH YCIOBUIM YCHEIIHOTO TPyAa U IKOJOTUYECKHM KOMQPOPTHOU KHU3HU KaXKJIOTO 4jeHa
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAaHHUs CYIIHOCTH METOAOB IO3HAHUS, WCIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYyaeMble 3HAHUS JUIS aHAIM3a U OOBSICHEHHUS SIBJICHHMM OKpYXKAIOIIEro MUpa U



MPOUCXOMSIMNUX B HEM HW3MEHEHUH, YMEHHUS JelaTh OOOCHOBAaHHBIC 3aKJIIOUYCHHMsI HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHFHO HCIIOIH30BATh XUMHUYECKUE 3HAHMSI JIJISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYaIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IeITeTbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpEIHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HaUUMbIe 1T (DOPMHUPOBAHUSI MHUPOBO33PEHUS OOYYAIOUIUXCS  MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC)
OOlIIEHAyYHbIE TIOHSTHS, OTPAXKAIOIIME IIEIOCTHOCTh HAay4YHOM KapTHHBI MUpa M CHEHU(PUKY METOJIOB IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, PHEPTHs, SIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHbIN (akT,
MIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHUE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEIHLHON M COLUAIILHOMN MPAaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMHU JCHCTBUAMM:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

OMpEeNeNATh IETu JeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JOCTHUIKEHHUSI, COOTHOCHUTH PE3YJIbTaThl
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;



UCIIOJIb30BaTh IPU OCBOCHHWM 3HAHUU NPHUEMBI JIOTMYECKOTO MBIIUICHHS — BBIIEHATh XapaKTEPHbIE NPHU3HAKH
NOHSATUNA M YCTaHABIMBATh UX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIOIIUE TMOHATHUS IJS1 OOBSICHEHHUS OTIEIbHBIX
(bakTOB U SIBICHU;

BbIOMpAaTh OCHOBAHMS U KPUTEPUH JUIs KJIACCU(UKALIMY BEUIECTB U XMMUUECKUX PEaKIIN;

yCTaHaBIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IE€IyKTUBHBIC, MO AHAJIOIHMH), BBIBIATH 3aKOHOMEPHOCTU U
IIPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BHIBOABI M 3aKIIOUCHHUS,;

IPUMEHATH B MpOIEcCe NO3HAHMSI, UCIIOIb3yEMblE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPE0OPa30BhIBATh
MOJIEJIbHBIE TMPEICTaBICHUS — XMUMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas (opmyja, YpaBHEHHUE XUMUYECKOM
peakuuu — MpU PELIEHUU YYEOHBIX II03HABATEIbHBIX M NPAKTUYECKUX 3a7ad, NPUMEHATh Ha3BaHHbIE MOJICIbHbIE
IIPEICTABIICHHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMHUUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIECTB U XUMUYECKUX PEAKIUN;

dopMynupoBaTh 1€MW  33Ja4d  UCCJEIOBAaHMUS, UCIOJb30BaTh IIOCTABJIEHHBIE M  CaMOCTOSITENIBHO
c(OpMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M MPOBEIEHUS  YUYEHMUYECKMX OSKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONI0AaTh 3a XOJOM IMPOIECcCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBath 0000IIEHUS M BBIBOABl OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEIOBAaHUS, COCTAaBIAThH
000CHOBAaHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEeNOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSABIATH CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IOHUCKY METOJOB PEUIEHUS NPAKTUYECKHX 3a7ad, MPUMEHEHHIO PA3JIHMYHBIX METOOB
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX HWHGMOpManuu (Hay4dHO-NOMYJIApHAs JIUTEpaTypa XHUMHUYECKOIrO
coJlep KaHusi, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMALMIO PA3NIMYHBIX BHUJIOB U (PopM
IIPEICTABIICHUS], KPUTHYECKH OLIEHNUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3InYHbIE METO/bI MIPH MOUCKE U 0TOOpe HHPOPMAINH, HEOOXOAUMOMN IS
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPENEIEHHOTO TUIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IWYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS HUHPOpMALUU (CXEMbl, TpapuKy, AUArPAMMBI,
TaOJIUIIBI, PUCYHKHU U IPYTHUE);

UCIIONIb30BaTh HAYYHBIN fA3BIK B KadeCTBE CpPEJICTBAa MpU paboTe ¢ XUMUYECKOW HHGPOpMaluen: MPUMEHSTh
MeXNpeaMeTHbIE ((pU3nUecKre 1 MaTeMaTUYECKUE) 3HAaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€¢ JMajora W/WIW TUCKYCCHUH, BBICKA3bIBaTh HJIEH,
(bOpMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBIITOJHEHHS MPEJI0KEHHOMN 3a1a4H;

BBICTYNIATh C IIPE3CHTAUUEH pe3yJbTaTOB II03HABATEIBHOW JAESITENBHOCTH, IMOJYYEHHBIX CaMOCTOSITEIBHO WIIH
COBMECTHO CO CBEPCTHHKAaMHU IPU BBIIOJHEHUU XMUMHUYECKOTO HKCIEPUMEHTA, IPAKTUUECKON pabOThl O UCCIIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJu3alli y4eOHOTO MPoeKTa U (POPMYIUPOBATH BBHIBOJABI MO pe3ybTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBAaHUSI MO3ULIUM B X0OJ1€ 00CYKJIeHHUSI 1 0OMEHa MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAMMOCTH KOPPEKTUPOBAaTh MIpeIjlaraeMblii alropuTM JAEUCTBUN NPU BBINOJIHEHUU
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HaubOosee 3(PPEeKTUBHBIA CIMOCOO UX pPEUICHUS C YYETOM MOJTYyUYEHHUS
HOBBIX 3HAHHMM O BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEU I€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC



[IpeameTHBbIE PE3YIIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUM O XMMHUYECKON COCTABIIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIHU
XUMUU B TIO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHWUU MBIIIUICHUS W KYJIbTYPbl JUYHOCTH, €€ (HYHKIIMOHAIHLHOU
I'PaMOTHOCTH, HEOOXOUMOM JJIsl pEHIeHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTMYEeCKH 00OCHOBAHHOTO OTHOUIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE MMOHATUS (XUMUYECKUI 3JIEMEHT,
aToOM, DJIEKTPOHHAas O00JIOYKa aToMa, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XHMHYECKasi CBS3b,
CTpyKTypHas dopmyna (pa3BépHyTas U COKpall€HHAsI), MOJIb, MOJIApHAsE Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKEJET,
(GyHKIIMOHAIbHAs TPYIINa, paJuKall, U30MEepUs, U30MEPbI, TOMOJIOTUYECKUI psAll, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA U
a30TcojepXkKalllie COeIUHEHHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsl CTPOEHUs OpraHnueckux BemecTB A. M. bByrtnepoBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XHWMHHM; MHMPOBO33PECHUYECKME 3HAHHWs, JEXKallMe B OCHOBE IOHUMAaHHUS
IPUYUHHOCTU U CUCTEMHOCTH XMMMUYECKUX SIBIICHUH, (PaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJyUYEHUU U
0€30I11aCHOM HCII0JIb30BAHUH BAKHEHIINX OPraHUYECKUX BEILIECTB B OBITY U MPAKTHUECKOH IE€ATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHUI BBISBJIATh XapaKTEpHbIE MNPU3HAKA TMOHSATUN, YCTAHABIMBATH MX B3aMMOCBS3b,
WCIIOJB30BaTh COOTBETCTBYIOIIME TOHSATUSA IPU ONUCAHUM COCTaBa, CTPOCHHS M MPEBPAIICHUN OpPraHUYECKUX
COCIUHCHMI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIB30BaTh XUMUYECKYIO CHMBOJHUKY JUII COCTaBJICHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMyT OPraHMYECKHX BEIIECTB M YPaBHEHUM XUMUYECKUX DPEaKIUH,
W3TOTaBJIMBAaTh MOJENHM MOJIEKYJ] OPTaHHYECKUX BEHIECTB IS WJUIKOCTPALUMHA X XHUMHYECKOTO U IPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIICKHOCTh U3YUEHHBIX OPTaHMYECKUX BEIIECTB IO X COCTaBY U
CTPOCHMIO K OIpeNeIEHHOMY KIIAacCy/TpyIile COeTUHEHHM (YriIeBOJOpPObI, KHUCIOPOA U a30TCOAEpKAIlUe COCTUHEHMS,
BBICOKOMOJICKYJISIPHBIC COCIUHEHHUSI), JaBaTh UM Has3BaHUs mo cuctematudeckot Homenkinatrype (IUPAC), a rtaxxe
NPUBOJUTHh TPUBHAJIbHBIE HA3BAHUS OTACJIbHBIX OPraHMYECKUX BEHIECTB (I3THIICH, MPOMUIICH, alleTUJIEH, dTHUICHIJINKOIb,
IIIMLIepuH, (QeHos, (QopManbleruj, aleTalbJeruji, MypaBbHMHAs KHCIOTa, YKCYCHas KHCJOTa, OJIEMHOBAas KHCIIOTA,
CTeapUHOBAas KUCJIOTA, TIIF0K03a, GPYyKTO3a, KpaxMall, IeJUTI0NI03a, TIUIIKH);



c(OPMUPOBAHHOCTh YMEHHS OINPEACTATh BUABl XMMHUYECKON CBSI3U B OPraHMYECKHX COCTUHEHHSIX (OJWHApHBIC H
KpaTHBIE);

c(OpMUPOBAHHOCTH YMEHHSI PUMEHSTH TIOJIOKEHUSI TEOPHH CTPOCHUS Oprannyeckux Bemects A. M. Bytieposa s
OOBSICHEHMSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c()OPMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKUE U XMMHUYECKHE CBOMCTBA THUIMYHBIX
IpeICTaBUTENICH Pa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, ITUJIEH, IPOMWICH, alleTuieH, OyTaauen-1,3,
MeTminOyTaaueH-1,3, OeH301, METaHOJ, A3TaHO], JTUJICHTIUKONb, TIUIEPUH, (PEHON, aleTanpAerui, MypaBbUHAs H
YKCYCHasl KHCJIOTBI, IJIFOKO3a, Kpaxmall, LIEeJUI0JI03a, aMUHOYKCYCHAasl KHCIIOTa), WIIIOCTPUPOBATh T€HETUUECKYIO CBSA3b
MEX/1y HUIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

Cc()OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YIJIEBOJAOPOJHOTO ChIpbs (He(Th, IPUPOAHBIN ra3, yroisb),
CIOCOOBI UX NEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB MEPEPa0OTKY;

c(OpMHPOBAHHOCTh YMEHHUI MPOBOAWTH BBIYMCICHUS MO XMMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI0 BEIIECTBA WIN MPOAYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB
WIM IPOAYKTOB PEAKIIUH);

c(OpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHMS, UCIIOJIb3yEMbIX
B XMMUHU IPHU U3YyYEHUU BEIECTB U XUMHUYECKUX SIBJIEHUM (HAOMIOJIEHHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIMPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JI1 NPUHATUS PEIICHUd B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM;

c()OPMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBUJia IMOJIb30BAHMUS XHMHUYECKOM mMOcynoll u 1a00paTOpHBIM
0o0OpyJOBaHMEM, a TAaKXKE MpaBHUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUUSMU MO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUU MJIAHUPOBATH U BBHIMOIHITH XUMUUYECKUN 3KCIIEPUMEHT (TPEBpaIICHUs OPTaHUYECKUX
BEILECTB IPY HArPEBaHUH, MOJYyYEHHUE ITUIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPIraHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB IPU HarpeBaHUM, [BETHbIE PEAKIIMN OCJIKOB) B COOTBETCTBHU C NMPaBUJIAMH TEXHUKH O€30MacHOCTH
npu oOpalieHHMH C BEUIECTBAaMU M JIA0OPAaTOPHBIM O0OPYIOBAHMEM, MPEIACTABIATh PE3YIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3aMKMCH YPAaBHEHHM COOTBETCTBYIOIIMX peaKUUi U (OpMyIMpoBaTh BBIBOIBI Ha OCHOBE 3THX
pE3yNbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIMIO, TMOJy4aeMyl0 W3 Pa3HbIX

UCTOYHHUKOB (CpeacTBa MaccoBor nHpopMaluu, IHTepHET U IpyTux);
c(OPMHUPOBAHHOCTh YMEHUH COOJIIOATh MpaBUiia 3KOJOIMUYECKH 11eJI€CO00Pa3HOro MOBEJCHUS B OBITY U TPYIOBOU
JESATEIIBHOCTH B LEISAX COXPAHEHHs] CBOErO 3JI0pPOBbS M OKpY)KAIOIIEW NPHUPOJHON Cpeibl, OCO3HABaTh OIACHOCTb
BO3/ICICTBUS Ha JKMBBIE OPTAHU3MBI ONPEAECIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs cMblch nokazatens [1/IK, noscHaTs
Ha MpUMepax CrocoObl YMEHBIICHHS U MPEIOTBPAILEHUS UX BPEIHOTO BO3/CHCTBUS HA OPraHU3M YEJIOBEKa;
Ui OOYyYaroIMXCsl C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX [TO3HAHMSI BEIIECTB U XUMUYECKUX SIBJICHUI;
JUISL CIIENBIX M CJIA0OBUIAIIUX OO0YYArOIIMXCS: YMEHHUE UCIIOJIb30BATh PEIbe(HO-TOUCUHYIO cUcTeMy 00o3HaueHui JI.

bpaiins ans 3anucu xumudeckux Gopmyi.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos
Ne HaumeHnoBaHue pa3jieiioB DJleKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
Konrpoabsnbsie IIpakTnueckue
n/n U TeM NPOrpamMmbl Bcero pecypcsbl
padoThI padoThI

Pa3nea 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH

[Ipenmer oprannyeckoi
xuMuu. Teopus cTpoeHUs

1.1 . 3 https://videouroki.net/et/work/4100260
OpTraHU4Y€CKUX COCAUHCHUHN
A. M. byrneposa
Hroro 1o pasneny 3
Paspnen 2. Yriesonopoanbt
21 IIpenenbHbIe 5 https://videouroki.net/video/himiya/10-

YIII€BOIOPOAbI — alIKaHbI

2.2 ITpenenbubIe 2

class/https://interneturok.ru/subject/chemistry/class/10

https://videouroki.net/video/himiya/10-



https://videouroki.net/et/work/4100260
https://videouroki.net/video/himiya/10-class/https:/interneturok.ru/subject/chemistry/class/10
https://videouroki.net/video/himiya/10-class/https:/interneturok.ru/subject/chemistry/class/10
https://videouroki.net/video/himiya/10-class/https:/interneturok.ru/subject/chemistry/class/10

YIJIEBOIOPOAbI — AJIKAHbI

class/https://interneturok.ru/subject/chemistry/class/10

Henpenenbhbie . . . .
93 - 6 https://videouroki.net/video/himiya/10-
' YHICBOJOPOIBL: AJTKCHDI, class/https://interneturok.ru/subject/chemistry/class/10
AJIKaIUCHBbI, aJIKUHBI
54 ApomMarndeckue 5 https://videouroki.net/video/himiya/10-
' YIIIEBOJOPO/IbI class/https://interneturok.ru/subject/chemistry/class/10
ITpupo € UCTO K
95 plzp AAHBIC HETORHIIH 5 https://videouroki.net/video/himiya/10-
' YIICBOAOPOAOB 1 X class/https://interneturok.ru/subject/chemistry/class/10
nepepaboTka
Hroro no pazneny 14

Pasznea 3. Kucaopoacoaep:kamiue op

raHn4eCKue CoeInNHCHUA

https://videouroki.net/video/himiya/10-

31 Craprer. Qenon 3 class/https://interneturok.ru/subject/chemistry/class/10
3.9 Anpneruapl. KapOoHOBBIC 6 https://videouroki.net/video/himiya/10-

' KUCIOTHI. ClI0KHBIE H3PUPBI class/https://interneturok.ru/subject/chemistry/class/10
33 VMBI 3 https://videouroki.net/video/himiya/10-

' CRON class/https://interneturok.ru/subject/chemistry/class/10

Hroro no pazgeny 12

Pa3nen 4. A3oTcoaep:kaime opranudeckue coelMHeHus1

AMUHBI. AMUHOKHCIIOTBHI.

4.1

benku

Hroro no pasaeny

3

3

https://videouroki.net/video/himiya/10-

class/https://interneturok.ru/subject/chemistry/class/10

Paspnen S. BeicokomMoJieKy IsIpHbIe COCIMHECHUS

[Tnactmaccel. Kayuyku.

5.1
Bosokna

2

https://videouroki.net/video/himiya/10-

class/https://interneturok.ru/subject/chemistry/class/10
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https://videouroki.net/video/himiya/10-class/https:/interneturok.ru/subject/chemistry/class/10
https://videouroki.net/video/himiya/10-class/https:/interneturok.ru/subject/chemistry/class/10
https://videouroki.net/video/himiya/10-class/https:/interneturok.ru/subject/chemistry/class/10

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://resh.edu.ru/for-teacher
https://www.yaklass.ru/

https://videouroki.net/video/my-class/?classes=11 categories=himiya

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/11/
https://videouroki.net/video/my-class/?classes=11 categories=himiya

https://www.yaklass.ru/
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