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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE cpeHero odmiero oopazoBanus pazpabotaHa Ha ocHOBe defepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (enepaabHOM
oOpasoBarenpHON mporpaMMbl cpemHero obmero obpaszoBanms (POII COO), mnpeacraBineHHsix B DenmepanbHOM
rocyjapctBeHHOM obOpazoBaTenbHoM ctanaapre COQO, ¢ yuérom Konienuu npenogaBanusi yaeOHOro npeameTa « XuMHUs» B
oOpa3oBarenpHbIX opranuzauuax Poccuiickoil Denepannu, peaau3ylOIIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOTPaMMBbI, U
OCHOBHBIX mnoJokeHur «Crparernn pasButus BocnuTanus B Poccmiickonn ®enmepanmn Ha nepuox no 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO0B K pa3zpabOTKe MporpamMmbl IO XMMHHU, K ONPEICIICHUI0 OOLIEH cTpaTeruu 00y4eHHsl, BOCIUTAHUS U
pa3BuUTUsl 00ydaroluXcsl cpeAcTBaMU yueOHoro npeamera «Xumus» ans 10—11 kiaaccoB Ha 06a30BOM YpOBHE COCTaBWIIU
koHuenrtyanbHble nonoxkenuas ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IEJIEeHd, COAEpPKaHUSA, PE3YyJNbTaTOB OOYyUEHHUS H
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHuE, MOJIy4aeMOe€ BBIIYCKHMKaMH  O0IIeoOpa3oBaTeNbHONM  OpraHu3alvu, SBISETCS
HEOThEMJIEMOM YacTbi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAallOM pealu3ali Ha COOTBETCTBYIOLIEM €My
0a30BOM YpOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIMX LIEIOCTHOM CHCTEME XMUMHUYECKOTO 00pa3oBaHUs. OJTHU LIEHHOCTH
KAacaroTCs MO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJbTyphl YeEJIOBEKa, a TaKxKe
HKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3J0pOBbI0 W MPUPOAHOW cpene. Peanusyercss XuUMHYECKOe
oOpa3oBaHHe OOyYarOIIMXCS Ha YpPOBHE CpPEAHEro OO0IIero oOpa3oBaHUS CPEACTBAMHU Yy4eOHOro mpenMera «XHUMHSDY,
coJiepKaHue U MOCTPOEHHE KOTOPOTO OIpeIeIeHbl B IPOrpaMMe MO0 XUMHUH C YUETOM CTIeUU(DPUKN HAYKU XUMHH, €€ 3HaUCHUSI
B TO3HAaHUU TMPUPOJBI W B MaTEepUAIbHOW >KM3HM OOIIECTBA, a TaKkKe C Yy4E€TOM OOIMX I1eledl W MNPUHLHUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpelIHero ob1iero oopazoanus B Poccutickoit denepanmm.

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0cOoOyI0 POJb B COBPEMEHHOW IMBWIM3ALMU, B CO3AAHUU
HOBOM 0a3bpl MaTepuaibHOU KyJIbTypbl. OHa BHOCUT CBOH BKJaJa B (POPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBILIUICHHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABICHUS 00 OKPYKaOIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe popMHUpyeTCs
B XMMHH Ha OCHOBE MOHUMAaHUs BEUIECTBEHHOT'O COCTaBa OKPY’KAIOIIETr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTAMU MIPUMEHEHUS.



TecHO B3aUMOAEHCTBYS C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XHMHA CTaja HEOTbEMJIEMON YacTblO MHUPOBOU
KYJIbTYpPbI, HEOOXOANMBIM YCIOBHEM YCIICITHOTO TPY/Ja M KU3HH KaXX10TO wieHa obmecTBa. CoBpeMeHHasi XMMHUsI Kak HayKa
co3uareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HampaplieHa Ha pelieHHe TN00aJbHBIX MPOOJIEM YyCTONYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30IMACHOCTH U OXPAaHbI 370POBbSL.

B cooTBercTBUUM € 00IIMMU LEISIMU U NPUHIUIAMH CPEIHEr0 OOIIEro 0Opa3oBaHus COACPKAHUE MpeaAMETa « XUMMSD)
(10-11 xmaccel, 0a30BBIil YpPOBCHb W3y4YCHHs) OPHUEHTHPOBAHO IPEHMYIICCTBEHHO Ha OOIICKYJIBTYPHYIO IOATOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYIO0 UM I BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B >KH3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsiomuMy  IpeaMeTa «XuUMUs» SBIAIOTCS 0a3oBble Kypchl — «Opranunyeckas xumus» u «OOmas u
HEOpraHUYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp’KaHUs KOTOPBIX SBIISIOTCA OCHOBBI 0a30BOM HayKH: cHcTeMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHW U3 00IIed XuMuu) U opraHudeckoil xumuu. GopmupoBanue
JAHHOW CHUCTEMbl 3HAHUU TpPH HU3YYEHUU NpeaMeTa O0ECleUMBAET BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkanusi KypcoB — «Opranuueckas xumusi» 1 «OOmLias 1 HeopraHudeckas XumMus» chopMUpOBaHa B
nporpaMMe Mo XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOAa K M3YyYEHHUIO0 y4yeOHOro marepuana U oOyCIIOBIEHA HCTOPUYECKU
00OCHOBaHHBIM pPA3BUTHEM 3HAHUU Ha OMNPEACIEHHBIX TEOPETHUECKUX YpPOBHIX. Tak, B Kypce OpraHM4ecKOM XHUMHH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUS OPTaHUYECKUX COCOMHEHHM, a TAKKE Ha YPOBHE
CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpOoeHUM BelecTB. CBeAeHMsI 00 M3ydaeMbIX B Kypce BEIIEeCTBax
JA0TCs B Pa3BUTHH — OT YIJIEBOJIOPOAOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coelMHeHUI. B Kypce oprannyeckoit XumMmuun
MOJTy4aroT pa3BUTHE CHOPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHMs MEepBOHAYaJIbHbIE MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[To HOBBIM yTJIOM 3peHUSs B IpeaMeTe « XuMus» 0a30BOr0 YpOBHS pacCMaTPUBAETCS U3yUEHHBIN Ha YPOBHE OCHOBHOTO
o0u1ero o6pa3oBaHMs TEOPETUYECKUI MaTeprail U (PaKTOJIOTUYECKUE CBEACHUSI O BEIIECTBAX U XUMHUUECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO011as 1 HeopraHuyeckas XuMus» 00y4JarouIMMCs IPEJ0CTaBIsAETCS] BO3MOKHOCTh OCO3HATh 3HAUEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOA0JOTUYECKUX MO3UIUHN, TITy0Ke MOHSATh UCTOPUYECKOE U3MEHEHHE
(GyHKIHIA 5TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHHH, & TAKKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSX MpOTEKaHusl nomnoHseTcs B kypcax 10 u 11 kimaccoB aneMeHTamMu
coliepKaHMsi, MUMEIOIMMU KYJIbTYpOJIOTHYECKUA W MPHUKIATHON XapakTep. OTU 3HAHUS CIOCOOCTBYIOT IMOHHUMAaHHUIO
B3aMMOCBSI3M XHMHUHU C JAPYTMMH HayKaMHU, PacKpbIBalOT €€ POJib B MO3HABATEIbHOM M NPAKTUYECKON NESITEIbHOCTH
YeJI0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUITOKECHUM
XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C
XUMUEH, KpUTHIECKU OCMBICTUBATh MH(POPMAIUIO U IPUMEHSTD €€ JIsl MIOTIOTHEHUS 3HAHUMN, PEIICHUS] UHTEIUICKTYyaJIbHBIX U
HKCIIEPUMEHTAJILHBIX HMCCIIEIOBATEIbCKUX 3a7ad. B 11eoM cojepkanue ydyeOHOro mnpeamera «XUMHUS» JTaHHOTO YPOBHS
M3YUYCHHS] OPUEHTUPOBAHO HA POPMHUPOBAHUE Y OOYYAIOIIUXCSI MUPOBO33PEHUYECKOM OCHOBBI JIJIsl MOHUMAaHUS (PpritocoeKux
uJel, TaKuX KakK: MaTepuaibHOE €JUHCTBO HEOPTraHWYECKOTO U OPTaHUYECKOro Mupa, 0OyCIOBIECHHOCTh CBOWCTB BEIIECTB
X COCTAaBOM M CTPOCHHEM, MMO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEIICHUSI MPOTUBOPEUUN MEXKITY
HOBBIMHU (paKTaMH U TEOPETUUYECKUMH MPEANOCHUTKAMH, OCO3HAHWE POJU XMMHH B PEIICHUU DKOJIOTHYECKUX MpodiieM, a
TaKKe MpooIieM cOEPEKEHUSI SHEPTETHUECKUX PECYPCOB, CHIPhS, CO3JJaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane perieHus 3aiad BOCMUTAHMS, PA3BUTUSI U COIMATU3AIMU OOYYAIOIIUXCSA MPUHATHIE TPOTpaMMON MO XUMUHU
MOAXOJbI K OMNPEACIICHUIO COJEpKaHUS M TOCTPOCHUS MpeaMeTa MpeaycMaTpUBalOT (POpMHUpPOBAHUE YHUBEPCATbHBIX
y4eOHBIX JCUCTBUM, UMEIOMUX 0a30BO€ 3HAYCHHUE MJIsi PA3IMYHBIX BHUJOB JESATEILHOCTH: PEIICHHS MPOoOJeM, TOWCKa,
aHanu3a W 00paboTku wWHOOPMAIMH, HEOOXOIWMBIX [JIsi MPUOOPETEHHUS OMbITa MPAKTUYECKOW W HCCIEA0BATEIbCKOU
NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B O3HAHUM XUMUHU.

B npakTtuke npenogaBaHus XMMUU KaKk HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, TaK U Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBaHUs, MpPU OMNPEACICHUH COJACPKATCIBHOM XapaKTEPUCTUKHU I1ieJied M3y4YeHHUs TMpeIMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (OPMHUPOBAHME OCHOB XUMHUYECKONW HAyKW Kak o00JacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOUN AEATETbHOCTH YEJI0BEKAa U KaK OJJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPHI.
C MeToan4ecKo TOUKM 3peHUs TaKOW MOAXO0/ K ONPEIACICHUIO 1IeJIe U3yUueHuUs MpeAMeTa SIBISETCS BIIOJIHE ONPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS INIABHBIMU IEJISIMHU U3Y4YEHHs mpeaMmeTa «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SIBJISTFOTCSI:

e (opMupoBaHUE CHCTEMBl XMMHUYECKHX 3HAHUW KaK Ba)KHEHIICH COCTaBJIAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHUpa, B OCHOBE KOTOPOMH JiexKaT KII0UEBbIe MOHATHS, (yHIAMEHTAIIbHBIE 3aKOHBI U TEOPUM XMMUM, OCBOCHHE SI3bIKA
HAyKH, YCBOCHHE U TIOHUMAHUE CYIIHOCTU JOCTYITHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C
UCTOpHUEH UX PAa3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHue W pPa3BUTHE NPEICTABICHWNA O HAyYHBIX METOJAaX TO3HAHUS BEIMIECTB W XHMHYCCKHX PEAKIUH,
HEOOXOAMMBIX IJISi PUOOPETEHNUS YMEHHN OPHEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKHUX SIBJICHUH, WMEIOIINX
MECTO B IIPUPOJIC, B MPAKTUUYECKON U TTOBCETHEBHOM JKU3HMU;

e pa3BUTHE YMEHUH M CHOCOOOB JESTEIbHOCTH, CBA3aHHBIX C HAOMIOACHHUEM H OOBSICHEHHEM XHUMHYECKOTO
AKCIIEPUMEHTA, COOIIOJIEHUEM MPaBU 0€30MIaCHOT0 OOpaIlleHUs C BEIIECTBAMM.

Hapsimy ¢ atum, copepskarenbHas XapakTEpPUCTHKA IeJiel W 3aJad M3y4deHUs IMpeaMeTa B IporpamMme M0 XHMHH
YTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHUOPUTETAMH B CHCTEME CpEIHETrO O00Iero oOpa3oBaHUS.
CeronHsi B MpemnojaBaHUU XUMHH B OOJIbIIEH CTENEHU OTAAETCS MPEANOYTCHHE MPAKTUYECKOW KOMITOHEHTE COJEp KaHUs
oOy4eHwus, OpUEHTHPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHU3alliy, BJIaJICIONero He Habopom
3HAHWH, a QYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHUSMH aKTUBHOTO IOJTYYEHUS 3HAHUN U PUMCHCHHUS
WX B pEATbHOM KM3HU TSI PEIICHUS IPAKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM Tipu U3ydeHUU mpeamMeTa « XUMUsS» JOMUHUPYIOIIee 3HAaYeHUE MPUOOPETAIOT Takue IeNd U 33J]1a4yH,
KaK:

afganTamys OOyJalomuXcsl K YCIOBUSAM JWHAMHUYHO Pa3BUBAIOIIETOCS MHpa, (HOPMHUPOBAHHE HWHTEILIEKTYaIbHO
Pa3BUTON JUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIIBHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUHN B
KOHKPETHBIX JKU3HCHHBIX CUTYaIIMsIX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMCHCHHUEM;

(dhopMHupoBaHUE Y 00YUAIONINXCS KITFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIETEHITNH ), HMEIONUX YHUBEPCATLHOE 3HAYCHUE
JUTSL PA3IIMYHBIX BUOB JIEATEILHOCTH: PEIIeHUs Ppo0sieM, MOucKa, aHaian3a u o0paboTku nH(poOpMaIuu, HEOOXOIUMBIX JISI
NpUOOPETEHHs OMbITA JIEATENIbHOCTH, KOTOpas 3aHUMAET BaXKHOE MECTO B MO3HAHWU XMMHUHU, & TAKKE ISl OLICHKHU C TMO3UIIHMA



HKOJIOTUYECKOM 0€30MacHOCTU XapaKTepa BIUSHUS BELIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO
cpeay;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYyYaroImMXCcs: ClIOCOOHOCTH
CaMOCTOSATENIbHO MPUOOPETATh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIOJIb30BaTh
COBpPEMEHHbIE HMH(QOPMAIMOHHBIE TEXHOJIOTMM JJIsi TMOWCKA M aHalu3a Y4eOHOW M Hay4YHO-TOMYJISIpHOM HHMOpManuu
XUMHUYECKOTO COJIEPKaHUS;

dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIJICHHS, HAOIIOAaTeNbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPH IUTAHUPOBAHHHM M MPOBEICHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHWE y OOyYaromuxcsi yOeKIEHHOCTH B TyMaHUCTHYECKON HANpaBICHHOCTH XUMHH, €€ Ba)KHOU PO B
pemeHny TI00adbHBIX MPOOJIEM PalMOHATBFHOTO TMPUPOAOIOIB30BAHNS, TOMOTHEHUS SHEPreTUYECKHX PECYpCcoB U
COXPaHEHUs MPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOUMOCTH OEpPEeKHOTO OTHOIICHHS K IPUPOIE U CBOEMY 37I0POBBIO,
a TaKXke MPUOOPETEHHsI OIMbITA WCIIOJB30BAHUS TOMYYCHHBIX 3HAHWM N7 MPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHoM miane cpemHero oOmiero oopazoBanus npeaMer «XuMus» 0a30BOro YpoBHS BXOJUT B COCTaB MPEAMETHON
obiactu «EcTecTBeHHO-HAYUHBIE TPEAMETHIY.

OOmiee 4yMCIO 4YacoB, OTBEACHHBIX [JIi M3YyYEHHs] XUMHUHU, Ha 0a30BOM YpPOBHE cpelHero ooOiiero oOpa3oBaHMS,
cocraBisier 68 wacoB: B 10 kmacce — 34 uaca (1 wac B Hememo), B 11 kmacce — 34 wyaca (1 yac B Hemeno).



COIEPXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMer opraHudyeckod XUMHUHM: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B MOJYYCHUU HOBBIX BEIIECTB H
MarepuasioB. Teopust CTpoeHUs opraHudyeckux coeauHeHuid A. M. byrtnepoBa, €€ oCHOBHbIE MOJOXKEHUSA. CTPYKTypHbIE
(dbopMysIbl OpraHUYeCcKUX BeliecTB. ['oMonorus, nu3omepusi. XMMUUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSIX — OJMHAPHbBIC
Y KpaTHBIE CBSI3H.

[IpeacraBnenre o Kiaccu(UKAMUM OpraHMYECKUX BemlecTB. HoMeHknaTypa OpraHMyeckux COEAUHEHUM
(cucteMarnueckas) U TpMBHAIbHBIC HA3BaHUS BaXKHEHIIIUX MPEICTaBUTENECH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCnepUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M WX MPEBPAICHHI: 03HAKOMJIEHHWE C OOpasllaMh OpPraHUYEeCKUX
BEIIIECTB U MaTepuajaMu Ha MX OCHOBE, MOJICTUPOBAHHME MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAOJIOJCHHE U OIMUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIIEHUI0 OPraHMYECKUX BEIIECTB MPU HarpeBaHuu (IJIaBJIeHHE, OOYIJIMBAaHUE U
ropeHue).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKUU psAA. MeTaH W 3TaH — MOPOCTEHINNE MNPEICTABUTENN AJIKAHOB:
(bu3MYecKue 1 XUMHYECKIE CBOMCTBA (PEaKINK 3aMEIICHUSI U TOPSHHS ), HAXOXK/IEHNE B TIPUPOJIE, MOTyUYEeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUHA psANl. DTUJIEH W MPONMUIIEH — MPOCTEHIlNe MPEACTABUTENHN AJIKEHOB:
dbusnyeckue W XUMHUYECKHE CBOMCTBA (peakiuyd THUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIApaTallid, OKHUCICHHUS U
MOJIMMEPU3AIINN ), TOJYUEHUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u MetunOyrtagueH-1,3: cTpoeHHe, BaKHEHIINME XUMHUYECKHE CBOWCTBA (peakius
nosimMepuzanun). [lonyyeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.



AJIKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psid. ALIETUIIEH — MPOCTEUIINI IPEICTaBUTENb AIKMHOB:
COCTaB, CTpOEHHUE, (U3MYECKME U XHUMHUYECKHME CBOMCTBA (peakUWHM TUAPUPOBAHUSA, TaJIOrN€HUPOBAHMS, TUIpaTALVH,
rOpEHUs), NOJYyUYEHUE U TPUMEHEHUE.

Apensbl. benson: cocras, cTpoeHue, pu3nUecKre U XMMUUYECKHUE CBOWCTBA (peaklMy rajloreHUpOBaHMsI 1 HUTPOBAHHUSA),
HOJyYeHUE U MpUMEHEHHE. Tonyon. cocmas, cmpoenue, usuiecKkue u Xumuyeckue ceotucmeda (peakyuu 2aio2eHuposanus u
HUMpo8anus), noaydenue u npumerenue. TOKCHYHOCTh apeHOB. [‘eHeTHueckas CBsSI3b MEXAY YIJIEBOJIOPOAAMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaAM.

[IpupoaHbie UCTOYHUKHU YTIeBOAOPOIOB. IIpupoanslii ra3 u nonytHsle HedTAHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco6bl niepepaboTKu HE(PTU: TEPEroHKa, KPEeKUHT (TEpMUYECKHUM, KaTanuTuyeckui), nupoiu3. [IpoaykTsl nepepaboTku
He(TH, UX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpOayKTHl €ro nepepaboTKy.

DOKCneprUMEHTAIbHBIE METOJIbl M3YyYEHHMsI BEIIECTB M WX MPEBpALEHUH: O3HAKOMJIEHHME C o0pa3uaMu IuiacTmacc,
Kay4yKOB M pe3uHbl, Kojuiekuuu «HepTe» u «Yronb», MOJETUPOBAHUE MOJIEKYJT YIJIEBOJOPOIOB U TaJOr€HOMPOU3BOHBIX,
MPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnble 3a1aum.

Boruncnenus no ypaBHEHHIO XUMUUECKON peakluu (Macchl, 00bEMa, KOJIMYECTBAa MCXOIHOTO BEILECTBA WM MPOAYKTA
pEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WJIU MPOYKTOB PEAKLIUN).

Kucnopoacoaep:xamue opraHnudecKkue cCoeAMHEHU S

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOM U ATAHOJI: CTpOeHUE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu ¢
AKTUBHBIMU METaJllIaMH, TaJIOT€HOBOAOPOAaMH, TOPEHHE), MpUMEHEHNE. BoiopoiHbIe CBS3M MEXIY MOJIEKYJIaMHU CIHUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaToMHbI€ CHOUPTHL. OITUJICHIJIMKOIAL W TJHUIEPUH: CTpOeHUE, (Pu3NUecKkne U XUMHYECKHE CBONCTBA
(B3auMOEHCTBHE CO IMICJIOYHBIMU MeTaJlJIaM1, KaueCTBEHHAs PeaKIus Ha MHOTOATOMHBIC CITUPTHI). [[elicTBue Ha opraHu3m
yenoBeka. [[puMeHenne riouueprHa U STUIICHTIIUKOJIS.

®deHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3HUECKUE U XUMUYECKHE CBOMCTBa. TokcMUHOCTh deHona. [Ipumenenue dhenona.

Anbaerunbl U xkemonwvl. DopManbIeT, alleTalbJIETHA: CTPOCHUE, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBA (pEakinu
OKHUCJIEHUS] M1 BOCCTAHOBIICHHU S, KAUECTBEHHbIEC PEAKIIUN ), IOJyYEHHE U IPUMEHEHHE.



OnHOOCHOBHBIE TpeesibHbIe KapOOHOBBIE KUCIOThl. MypaBbuHAs U YKCYCHAasi KHCIJIOTBI: CTpO€HHE, (U3MUECKUE U
XUMHUYECKHUE CBOMCTBa (CBOICTBa, oOlIMe sl Kjiacca KUCIOT, peakuus STepuduKaiuu), MOIydeHHEe W TpPHUMEHEHHE.
CreapuHOBasi M OJEHMHOBAas KHUCJIOTHl KaK TMPEJACTABUTENU BBICIIUX KAapOOHOBBIX KHCIOT. MpbUla Kak COJHM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JACHCTBUE.

Crnoxxnble 3(pUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KUCIOT. ['maponu3 cnoxubix 3¢upoB. Xupsl. ['maponus xupos.
IIpumeHeHune xKupoB. bruonornyeckas poJib KUPOB.

VYrieBoabl: cocTaB, KiIaccu(uKanus yriieBoJoB (MOHO-, TU- U MOJHCcaxapuabl). [ T0Ko3a — MpoCTEUIINK MOHOCAXapU/L;:
OCOOCHHOCTH CTPOCHHUSI MOJIEKYJbl, (PU3MYECKUE U XUMHUUYECKHE CBOMCTBa (B3auMmojeictBue ¢ ruapokcuaoMm memau(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcupaa cepedpa(l), BoccraHOBiIEHUE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B MPUPO/E,
npUMeHeHue, Ouonorunueckas poib. otocunTe3. OpykTo3a Kak U30MEP INIFOKO3bI.

Kpaxman u nesmionosa kak npupoAHbie noauMepsl. CTpoeHrne Kpaxmalia U LeJUToa03bl. dusndyeckue U XUMHYECKHUE
CBOMCTBa Kpaxmaia (TMApOJIN3, KAYECTBEHHAs Peaklus ¢ HOJA0M).

OKCNepUMEHTAIbHBIE METOJbl W3YYEHHUs BEIIECTB W MX MPEBpPALICHUMN: MPOBEACHUE, HAOMIOACHUE W OINUCAHUE
J€MOHCTPALIMOHHBIX OMBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEaKUMU OAHOATOMHBIX CIHMPTOB (OKHCIEHHE 3TaHoja
okcugom wmeau(ll)), mMHOTOATOMHBIX CHUPTOB (B3auMojelcTBHe TiuiepuHa ¢ rtugpokcugom wmeau(ll)), ampaerumos
(okucnenne aMmuadyHbIM pacTBopoM okcupaa cepedpa(l) u runpoxcuaom menu(Il), B3aumoneiicTBue Kpaxmayia ¢ MOJOM),
MPOBEICHNE MPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3anaum.

Boruncnenus no ypaBHEHHIO XMMHUUECKON peakluu (Macchl, 00bEMa, KOJIMUECTBA UCXOIHOTO BEIECTBA UM MPOIYKTa
peaKiuu Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIIIH).

A3zoTcoaeprkalue OpraHu4eckue COeIMHEeHHUS.

AMHHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHnyeckue coequHeHuss. Oru3nueckue U XMMUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha
npuMepe riaviuHa). buosornueckoe 3Ha4eHHEe aMUHOKUCIIOT. [lenTuast.

benku xak mpupoaHbIe BRICOKOMOJCKYIISAPHBIE coenuHeHus. [lepBuuHas, BTOpUuyHasi U TPETUYHASI CTPYKTypa OEIKOB.
XUMHUUYECKHE CBOMCTBA OENKOB: TUAPOIIN3, ACHATYpalusl, KaUECTBEHHbIE PEAKIIUU Ha OCIKH.



DKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEIECTB U UX MPEBPAILCHUN: HAOIIOJEHUE U OMKMCAHKUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIis OCIKOB MPU HarPEBaHUH, [IBETHHIC PEAKIIH OCITKOB.

BrbicokoMoieKkyJIsIpHbIE COeTMHEHUST

OCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIMMEPHU3ALNK, CPEIHssl MoJeKyispHas Macca. OCHOBHbIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHEHHA —
MOJIMMEPHU3AITUS U TOJTUKOH/ICHCAITHUS.

DKCHepUMEHTATbHBIE METOIbI M3YYCHHS BEIISCTB M WX IMPEBPAIICHHUH: O3HAKOMJIEHHWE ¢ oOpasllaMu NPHUPOJHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eM NpPH W3YYEHUU OpraHuyeckod xumuu B 10 Kjacce OCYIIECTBISETCS dYepes
WCITOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W MOHSATHN, SBJSIOMIUXCS CHUCTEMHBIMH IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHATHUS: SIBJICHHWE, HAy4HBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpWsI, aHalu3, CHUHTE3,
KJaccuukanys, nepruoIMIHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE.

duzuka: MaTepusi, SHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKYJia, YHEPTreTUUECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (U3NUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHS.

buonorusi: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B oOpraHuzme, (HOTOCHUHTE3, OMOJIOTMYECKU AaKTUBHBIC
BelecTBa (OENKH, YIIIEBOIbI, JKUPBI, PEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: mUIEBbIE TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHUS, MOIOIIUE CPEICTBA, JICKAPCTBEHHBIE U
KOCMETHUYECKHE npenaparsl, MaTepHuaIbl u3 MCKYCCTBEHHBIX U CUHTCTHYECKUX BOJIOKOH.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMHUUN HA BA3OBOM YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIMMHCS MPOTPaMM CPEIHEro OOIIEro
o0pa3zoBaHMsl (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeAMETHbIM). HaydHo-mMeTonuyeckod OCHOBOM uisl pa3pabOTKH
IUTAHUPYEMBIX PE3YyJbTaTOB OCBOCHHUS IMPOrPaMM CpPEJHEro o0Imero oOpa3oBaHUS SIBISIETCA CUCTEMHO-IEATEIbHOCTHBIN
HOJXOJ.

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHUS
npeaMera « XMMUs» Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus BbIAEIECHBI CIEAYIOIUE COCTABIIIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON TpaXAaHCKOM HWIAEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEAEIICHHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

L[EJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEN M UCTOPUUYECKHUX
TpaauLuii 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBAThCS B CBOEHM NEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, IPUCYIIUMHU LEIOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHUS;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CTIOCOOHOCTU CTaBUTh LIETU U CTPOUTH )KU3HEHHbIE TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHsS» JOCTHTaloTCs B €IMHCTBE Y4eOHOM M BOCIUTATEIHHOM
NESATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU U
ujearaMu POCCHIMCKOT0 Tpa)KAAaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE HOpPMaMU U TpaBUJIaMH IOBEICHMUS,
CIOCOOCTBYIOLIMMU MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYaIOUTUXCA.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MpPEAMETa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH OMNBITA [MO3HABATEIBHON U
MPaKTUYECKOMN AESITEIbHOCTH 00Yy4arOIINXCs 110 peaiu3allii IPUHSTHIX B OOLIECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpasKaIaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHHSI K 3aKOHY U MPAaBOMOPSIKY;



IPEACTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKINYHOCTHBIX OTHOLIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIBHOCTH IMPHU CO3JaHUHM YYEOHBIX MPOEKTOB, PELICHWU YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBIIIOJHEHUN XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOTO OTHOIIEHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEUECTBEHHONW XUMUMU;

YBa)XEHUsI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUM U MPAKTUUECKOTO NMPUMEHEHHS] XUMHUHM, OCO3HAHUSI TOTO, YTO
JOCTUKEHUS] HAyKH €CThb pe3yJbTaT JUIMTEIbHBIX HAOMIOJEHUM, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX IIOMCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpeca W II03HABATEJIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOIIEM aHalu3e HHPOpMalUUMUd O MEepeaOBBIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMUsI, 3STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYyalluH, CBA3aHHbIE C XMMUYECKUMHU SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYIKU CBOMX TOBAPUIIEH C O3UIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEW 310pOBOr0 M 0e30MacHoro o0pasa KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
NEeATEIbHOCTH;

NOHMMAaHHUS LEHHOCTH TMpPaBWJI HHIMBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEAEHUS B CHUTYalUsX,
YIPOXKAOIINX 3I0POBbIO U )KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YOTPeOIEHUs aJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOM U JIPYrUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a]1a4 COLMAIIbHON HANpPaBICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3any COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHHUS TJI00AJIBHOTO XapaKTepa dKOJIOTHYECKUX Mpo0sieM, BIUSHUS YKOHOMUYECKUX MPOLECCOB HA COCTOSHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTWYECKOIO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpPBI, OIbITA AEATEIbHOCTH 3KOJIOTMYECKOM
HaIpaBJICeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW W COLIMAIILHOM MPAKTUKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl crneuuUKd XUMHHM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHPOBAHUU PAIMOHAIBHOTO HAyYHOTO
MBIIJIEHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKpY)KAaloUIEM MHpPE KaK O €IWHCTBE NPHUPOABI U YEJIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HANpPaBJIEHHOCTH U Ba)XHOW POJIM B CO3JaHMM HOBOW 0a3bl MAaTepHAIbHON KyJNbTYpbI, PEHICHUH TJIOOATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTIEYEHNH YCIIOBUN YCHENIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOU KU3HHM Ka)KJA0ro 4ieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHMSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMbl€ 3HAHUS Ui aHalIu3a U OOBSCHEHHS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIINX B HEM H3MEHEHHUW, YMEHHUs JiejaTb OOOCHOBAHHBIE 3aKIIIOYEHHS HA OCHOBE HAy4YHBIX (DAKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MeTtanpeameTHbIE pe3ynbTaThl OCBOCHUS yUeOHOro MpeaMera « XMMHUs» Ha YPOBHE CPEAHEro o01iero oopazoBaHUs
BKJIFOYAIOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYHAIOMIMXCS MEXIMCIMIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOlIeHayYHbIE TIOHATHUS, OTPAKAIOLIUE IEOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHeUu(UKy METOJOB I03HaHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHSs, SBJIEHUE, MPOLECC, CUCTeMa, HAY4YHbIH (DaKT,
TPUHITI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TCOPHSI, UCCIICIOBaHKE, HAOII0ICHUE, U3MEPECHHUE, SKCIIEPUMEHT U JAPYTHUE);

yYHUBEpCalbHble y4deOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTHU U COLIMAIBHON KOMITETEHLIUHA 00YyYarouuXcsi;

CHIOCOOHOCTh OO0YYaromMXCsl HCHOJIb30BaTh OCBOCHHBIE MEXKIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUA U
yHHUBEpCaJbHbIE yUeOHbIE NeUCTBUS B TO3HABATEIBHOMN U COIIMAIbHON MPAKTUKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHHUBEPCAJIbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJafieHne yHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEIbHBIMU JeHCTBUAMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIbHOCTH C MIOCTABICHHBIMU LEIISIMH;

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAaHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATUS JJI1 OOBSICHEHUS OTISIbHBIX
(haKTOB U SIBJICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIUU BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJICHHUS (MHIYKTUBHBIC, ACAYKTHUBHBIC, 10 AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJIEIbHBIE TIPEJCTABICHUS — XUMHUUYECKUN 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (opMyra, ypaBHEHHE XUMHUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MIPEJICTaBJACHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIUH;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chopmyTupOBaHHBIC BOTIPOCHI B KAUY€CTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI JIJIs1 ()OPMHUPOBAHUS TUIIOTE3HI 11O TPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMS HaOJI0/aTh 3a XOJOM IIPOIecca, CaMOCTOATEILHO IPOTHO3UPOBATh €ro pe3yibTar,
dbopmynupoBath 000OIIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEIOBATEIbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSBIATH CIIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIPaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmm3upoBaTh MH(GOPMALMIO PA3TUYHBIX BUAOB U (Hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpoBaTh 3alIPOCHl U IPUMEHATH Pa3IMYHbIE METO/BI IIPU OUCKE U 0TOOpE MHPOpMAIK, HEOOXOAUMOM ISt
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIbI, PUCYHKHU U IpYTHUE);

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHMKAMHU IPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTro MpoeKTa U GOopMyIUPOBATh BHIBOJBI 110 PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYX/IeHUSI 1 OOMEHa MHEHUSMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOSATENbHO TUIAHUPOBATH U OCYILIECTBIISATH CBOIO NTO3HABATENBHYIO JEATEIbHOCTD, ONPEIeiss €€ UeIu U 3aa4H,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBAThH MpejiaraeMblii alropuTt™m ACHCTBUN MPU BHINOJIHEHUU



y4eOHBIX M HCCIEIOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIA CIIOCOO MX PELICHHUS C YUYETOM TMOTYUCHHS
HOBBIX 3HaHHMU O BEIIECTBAX U XUMHUUYECKUX PEAKLINIX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMUsh» OTPa)karoT:

c(hOpPMHUPOBAHHOCTh MPEJICTABIICHUNA O XMMHUYECKON COCTaBISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMUHU B TIO3HAHUU SBJICHUU MPUPOJABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
310pOBBIO U IIPUPOJIHOM CpELE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUI, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE TOHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIGKTPOHHAs O000JI0YKa aroMa, MOJEKYyJa, BaJCHTHOCTb, DJIEKTPOOTPUIATEIHHOCTh, XHUMHUYECKasi CBS3b,
CTpyKTypHasi (popmyra (pa3BEpHyTast U COKpaIllEHHAs), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA OOBEM, YIJIEPOJIHBIN CKEJNET,
GbyHKIIMOHANBHAS TPYMIa, paAuKall, U30MEPUS, U30MEPbI, TOMOJIOTHYECKUM Psiji, TOMOJIOTH, YIJIEBOJAOPO/Ibl, KUCIOPO U
a30TCOAEPKAINE COCAUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEUHEHHS); TEOPUH U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XHUMHH; MHPOBO33PEHUECKHE 3HAHMS, JeKallde B OCHOBE TMOHUMAaHUS
MPUYUHHOCTA M CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM, (DAKTOJOTHYECKUE CBEJCHHUS O CBOMCTBAxX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HUCTOJIb30BAHUM BaKHEHIITUX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHH BBISBJIATh XapaKTepHbIE TNPU3HAKU TOHSATHM, YCTaHABIWBATh WX B3aWMOCBS3b,
UCIIOJb30BaTh COOTBETCTBYIOIIME TOHSTUSA TMPU OMNUCAHUM COCTaBa, CTPOCHUS M MPEBPAIICHUN OpPraHUYECKUX
COCJIMHCHMI;

c(hOpMUPOBAHHOCTh YMEHHUH UCIIOJb30BaTh XHUMHUYECKYH) CHUMBOJIUKY JIJII COCTABJICHUS MOJEKYJISPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOW) (HOpPMYJ OPraHWYECKUX BEIIECTB W YpPaBHEHUN XHUMHUYECKUX PEaKIIHi,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MIPUHAIICIKHOCTh U3YUYEHHBIX OPraHUYECKHUX BEIIECTB M0 UX COCTaBY U
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHUsI), JaBaTh UM Ha3BaHUsl mo cuctematudeckoil Homenkiarype (IUPAC), a Takxke
MPUBOJNTHh TPUBHAJIbHBIC HA3BAHUS OTICIBHBIX OPTaHUYCCKUX BEIIECTB (ITUIJICH, MPONUIICH, alleTHIICH, dTUJICHTIUKOIIb,
rMnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH I, MypaBbHHAS KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHUPOBAHHOCTh YMEHHS OMPEIEIATh BUIbl XMUMUYECKON CBSI3M B OPraHUYECKHX COCAMHEHHSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHSI 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHEHHUS MaCChHI BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
MIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTuiieH, Oyraauen-1,3,
MeTwi0yTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbIeTu/l, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WILTIOCTPUPOBATh TGHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUN C MCTIOJBb30BAaHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX MIEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCTh YMECHHI IMPOBOAWTH BBIYHUCICHUS MO XMMHUYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHUS, UCTIOIH3YyEMBIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUHN (HAOIIO/IeHNEe, U3MEpPEHUEe, HKCIICPUMEHT, MOJCITUPOBAHHUE),
UCITOJIB30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMCHCHHUEM;



c(OpMUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOW TMOCYI0M U J1a00opaTOPHBIM
o0opy/noBaHHEM, a TakXKe IMpaBWiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMHU IO BBIMOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHITH XUMUYECKUNA IKCIIEPUMEHT (MIPEBpaIICHHs] OPraHUYECKUX
BEIECTB MPU HAIPEBaHUM, MOJYyUYEHUE ITUIICHA U U3YUYECHHE €r0 CBOMCTB, KAU€CTBEHHbIE PEaKIIUU OPTaHUYECKHUX BEILECTB,
JeHaTypanus OeJIKOB IpU HarpeBaHUM, [[BETHBIC PEAKIIMH OEIKOB) B COOTBETCTBUH C MPaBUJIAMU TEXHUKU 0€30MacHOCTU
npu OoOpalieHHMH C BEIIECTBAMH M JIaOOpaTOpHBIM O00OpYAOBaHHMEM, NPEIACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIMX peaKuii U (HOopMyIupoBaTh BBIBOIBI Ha OCHOBE 3ITHX
PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJIYYaeMYyH W3 Pa3HBIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(OpPMUPOBAHHOCTh YMEHUHN COOIOAATH MPaBUiIa SKOJOTHUECKH LIETIECO00PA3HOTO TOBENCHUS B OBITY M TPYIOBOM
JESATEIbBHOCTH B LEISAX COXPAHEHHs] CBOErO 3JI0POBbS M OKPYXKAIOIIEW HPHUPOIHON cpeabl, 0CO3HABaTh OINACHOCTb
BO3JICHCTBUSI HA )KMBBIE OPTAHU3MBI ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHMUMAsi cMbIch noka3arens [1IK, moscuats
Ha IpUMepax CoCOObl YMEHBIIICHHSI U MTPEIOTBPAILEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OpraHU3M YeJIOBEKa;

Ui OOYYaroIMXCsl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METO/aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUTSI CJICTIBIX M CITA00BUANIUX O0YUYaIOIIMXCS: YMEHHUE UCTIOIB30BaTh pelbe(HO-TOUCUHYI0 cUcTeMy 0003HaueHuii J1.
bpaiins s 3anucu xumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
HauMmeHoBaHMe KosuuecTBo 4acoB

Ne JIeKTPOHHBIE (IU(PPOBHIE)
pa3fesioB U TeM Konrpoabnbie IIpakTHueckue

n/m Bcero o0pa3oBaTe/IbHbIE pecypchl
NMPOorpamMmmael padoThI patéoTbI

Pazgea 1. TeopeTnyeckne 0OCHOBBI OPraHUYeCKON XUMHH

[Ipenmet oprannueckomn

xumud. Teopus https://academy-

1.1 CTPOCHHSI OPTaHUICCKIX 3 1 0 content.apkpro.ru/lesson/a9f3d191-
coefuHeHHH A. M. Sele-4e24-ac02-efb16fa49f6a
bytneposa

Hroro o pazaeny 3

Paznen 2. YrieBoaopoabl

[TpenenbHbIC https://academy-

2.1 YIIEBOAOPOIBI — 2 0 0 content.apkpro.ru/lesson/258ddc06-
aJIKaHbI ec23-473c-b3d7-ed82fcaddd02
HenpenenbHbie https://academy-

2.2 YIJIEBOOPO/IBI: aJIKEHBI, 6 0 1 content.apkpro.ru/lesson/4038171e-
aJIKaMEHBI, aJTKUHBI 4158-4bd1-ae98-18dc1cfh9399
ApomaTiecke https://academy-

2.3 2 0 0 content.apkpro.ru/lesson/d86d7d00-
YHICBOAOPOAH d5b4-491d-aded-c3ddal9feefs



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

[IpupoHbie HCTOYHUKU

2.4 YTIIEBOAOPOIOB U HX 3 https://lesson.edu.ru/04/10
nepepadoTka
Wroro no pazaeny 13

Paznen 3. Kuciiopoacoaep:xkamue Opranmi4eckKue coeIuHeHust

https://academy-
3.1 Cruptel. denon 3 content.apkpro.ru/lesson/5439c¢18b-
7440-4b6f-bf84-c04fad71694f
AbIIETUIBL. https://academy-
3.2 KapOoHOBBIE KHCITOTHI. 7 content.apkpro.ru/lesson/8664b319-
Crnoxubie 3¢ups Oba3-4945-b076-ch7ae5858b90
https://academy-
3.3 VYrineBoabt 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazaeny 13

Pa3znea 4. A3oTcoaep:kainue OpraHu4YecKue coeJIMHeHUs

https://academy-

A .
4.1 AMHHHK ek 3 content.apkpro.ru/lesson/0c608a59-
MHUHORHCIOTRL - DETH. 4c69-4481-839e-9205f201h73e
Htoro no pazneny 3

Pa3znen 5. BeicOKOMOJIEKYISIPHBI

€ COCAMHCHUHA

5.1 IInmactmaccel. Kayuyku.

2

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
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Bosokna

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB
Ne JJIeKTPOHHBIE HU(PPOBbIE
Tema ypoka Konrtpoabnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI patéoTbI
[Ipenmer oprannyeckon
XUMHH, €€ BOSHUKHOBEHHE, https://academy-

1. | pa3BuTHE B 3HAUCHUE. 1 0 0 content.apkpro.ru/lesson/a9f3d191-
WHcTpykTax mo 1/0 B Sele-4e24-ac02-efb16fa49f6a
KaOMHETEe XMMUH.

Teopust ctpoera . https://academy-
2. ZPFE/IHP]I:GCKHX Coeﬂ?HeHHH 1 0 0 content.apkpro.ru/lesson/c935a58c-
Vi DYTIEPOBd, £¢ abOe-4¢59-9dcf-20517ae4b52e
OCHOBHBIC TTOJIOKCHUS
[Ipencrasnenue o
KJIacCU(UKALIUU
OpPraHUYECKUX BEILECTB. https://academy-

3. | Homenkiarypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaruveckas) u e1a9-410f-b8be-b4ch589aeadl
TPUBHAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

4. CraproBas pabota 1 1 0

5. | AJKaHBIL: COCTaB U CTPOEHUE, 1 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
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https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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TOMOJIOTMYECKUM paxa

content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

MeTad v dTalH —

https://academy-

6. | mpocreiiire MpeaCTaBUTEIH content.apkpro.ru/lesson/258ddc06-
AJTKAaHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHUE https://acaclemy-

7. cBoficTna ’ content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfh9399
OTWIEH U NPOIUJIEH —

8. | mpocreiiue MpeaCcTaBUTEIH https://lesson.edu.ru/04/10
AJIKEHOB
[TpakTudeckast padota Ne 1. https://academy-

9. | «llomyueHue STUIICHA U content.apkpro.ru/lesson/53cd2379-
U3YYCHUE €T0 CBOMCTBY» 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 u

10, Memwidyrammen-1.3. https://lesson.edu.ru/04/10
[lonyueHne CUHTETUYECKOTO
Kay4dyKa U pe3UHBI
AJIKVHBI: COCTaB U
O0COOEHHOCTH CTPOEHHMUS,

11. TOMOJIOTHYECKHI PsI. https://lesson.edu.ru/04/10
AlleTHIIEH — MpOCTeHIIni
MPEICTaBUTEINb ATKUHOB

12. | BpruucieHus mo ypaBHEHHUIO https://academy-



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

XUMHYECKOMN pCaKkInun

content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d

13.

Apenbl: 6EH30J U TOJTYO.
TOKCUYHOCTH apEHOB

https://academy-

content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

14,

['eHeTHUecKas CBS3b
yTIICBOIOPOIOB,
TIPUHAICHKAITUX K
pa3IMYHBIM KJIaccam

https://lesson.edu.ru/04/10

15.

AJMUHUCTpaTUBHAS
KOHTpOJIbHas paboTa

16.

[IpuponHbIE NCTOYHUKHU
YIJIEBOAOPOIOB: IPUPOIHBIN
ra3 v onyTHble He(TAHbIE
raspl, HeQTh U MPOTYKTHI €€
nepepadoTKu

https://lesson.edu.ru/04/10

17.

[IpuponHbIE HCTOYHUKHU
YIJIEBOAOPOIOB: ITPUPOIHBIN
ra3 ¥ MOonyTHbIE HEPTSIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadboTKu

https://lesson.edu.ru/04/10

18.

IIpenenbHBIE OTHOATOMHBIEC
CIIUPTHI: METAHOJI U 3TAHOJI.
Bonopoanast cBsizb

https://academy-

content.apkpro.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fad471694f



https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHoroaroMHbI€ CIIUPTBI:

https://academy-

19. A — content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
deHoII: CTpOEHUE https://academy-

20, | MOUCIYIRL (bmﬂz{ core content.apkpro.ru/lesson/649883b8-
RHMITACCICHE CEOHETEA, 7¢5f-416-8966-10a2278b08f1
HIpUMEHEHHE
Aunbaeruasl: GopMabIeru https://academy-

21, 1 aneTAT TerHL. ALCTOH content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIC MPEICITbHBIC https://academy-

22.| xapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAS U YKCYCHAsI 3438-4b57-a3ec-ba0fofe63c0d
[TpakTrdeckas padota Ne 2. https://academy-

23. | «CpoiicTBa pacTBOpa content.apkpro.ru/lesson/9834d408-
YKCYCHOM KHUCIIOTBDY 386d-444a-8de3-7efba8b98cdb
CreapuHOBasi U OJIEMHOBAA

o4, | MCHOTRL KAK https://lesson.edu.ru/04/10
IPEICTABUTENN BBICIIMX
KapOOHOBBIX KHUCIIOT
Mbl1a Kak COJIM BBICIIMX

25. | xkapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIEE JECUCTBUE

26. | CnoxHble 3pHUpbI KaK https://academy-



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
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https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

MPOU3BOIHBIE KAPOOHOBBIX
KUCJIOT. | HApOIN3 CHOKHBIX

3¢upoB

content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f

Kupsl: rugponus,

https://academy-

27. | NpUMCHCHHE, content.apkpro.ru/lesson/71ac43f2-
OHoIorHYecKast POJIb )KHPOB a0d4-4945-a0eb-1e59cd5f4d9f
YriaeBoasl: COCTaB,

KJ1acCHU(HKAIIHSI. https://academy-

28. | BaxHelIue IpeICTaBUTEIIN: content.apkpro.ru/lesson/709ce43a-
TIII0K033, PPYKTO3a, deb6-4281-963b-01d2e212d4d0
caxaposa

29. Kpaxmar i nemionosa kax https://lesson.edu.ru/04/10
TIPUPOJTHBIC TOJTUMEPBI

30. [TpomexxyTounas
aTTecTallMOHHas paboTa
AMUHBI: METWJIAMHUH U
AHWJINH AMHHOKHUCIIOTHI KaK https://academy-

31. | amdorepHbIe OpraHUnYeCcKUe content.apkpro.ru/lesson/0c608a59-
COCQUHEHUS, UX 4c69-4481-839e-9205f201b73e
OMOJIOrHYeCKOEe 3HAUYCHHE.
bBenku kak mpupoaHbIe https://academy-

32. | BBICOKOMOJEKYISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
COEIUHEHUS 43d1-4873-ace0-78eca6009628

33. | OCHOBHBIE OHATHS XUMHH https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJIAPHBIX
COEIMHEHUN

OcHOBHBIC MCTOJbI CHHTC3a

34. BHCOKOMOHVG KYTAPHDBIX 1 https://lesson.edu.ru/04/10
COCANHCHHUU. HJIaCTMaCCBI,
Kay4yKH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOI'PAMME



https://lesson.edu.ru/04/10

YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knace/ Kysnenoa H.E., I'apa H.H., JleBkun A.H. AxumonepHoe o61iecTBo «3marenbcTBo
«IIpocsemenue»,2021 r
METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUYUTEJIA

Xumust (0a30BbIi ypoBeHb). Peanu3zanius oOpa3oBaHusi: MeToandeckoe rnocooue st yuutens / KaBepuna A. A.,
[Mnuyruna I'.B.; nox pen.I'. B. ITuuyrunoi. M. : ®I'BHY «UHctutyT cTpareruu pazsutus oopazosanust PAOy», 2022

chem.msu.su - HeOOoJIBIION IEKTPOHHBIN yueOHHK "TpyIHbIe TEMBI IKOIBHOTO Kypca xumun'" B.B. 3aropckuii. (B

MIEPBYIO OUEpeb AJIsl yUUTEIEH XUMUH )

maratakm.narod.ru - "BupryanpHas XuMudeckast mkosa"

MU PPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/

chemistry.ssu.samara.ru - "Opraaudeckast XumMus" DIIEKTPOHHBIN YIeOHUK JUIsI CPETHEH IITKOJIBI. (aBTOpPHI - JlepsonHa,

Kanrtapus, ConoBoB, Camapckuid yHUBEPCUTET, Kad. opr. XUMUH)
alhimik.ru - "Anxumuk" CoBeTbl a0UTYPHEHTY.

chem.msu.su - "DkcriepuMeHTaNbHbIH yueOHUK Xumuu Jiist 10-ro u 11-ro kmaccoB”



http://www.chem.msu.su/rus/teaching/Zagorskii/welcome.html
http://maratakm.narod.ru/
http://www.chemistry.ssu.samara.ru/
http://www.alhimik.ru/
http://www.chem.msu.su/rus/school/zhukov/welcome.html

schoolchemistry.by.ru - "IIkoneHas xumust" Y4eOHO-CIIPAaBOYHBIN MaTeprat

chemistry.r2.ru - "Xumus Ui IKOJIbHUKOB"

anriintern.com - Kypc Xumuu )it CpeIHEH IIKOJIBL.



http://schoolchemistry.by.ru/
http://chemistry.r2.ru/
http://www.anriintern.com/chemistry/




