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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XxuMuUM Ha ypOBHE cpejHero odiiero oopasoBaHus pa3zpaboTaHa Ha ocHOBe DeaepaibHOTO 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS denepaibHOn
oOpaszoBaTebHON TporpaMMbl cpefaHero obmiero oo6pazoBanus (DPOII COO), mnpexacrtaBieHHbIX B DeaepanibHOM
rocyJaapcTBeHHOM oOpasoBatesnbHOM cTtangapte COO, ¢ yuérom KoHueniuu npenogaBanus yaeOHOTo peaMeTa « XUMUs» B
oOpasoBaTenbHbIX opraHuzanusx Poccuiickoit denepannu, peanu3yrolluX OCHOBHBIE 00pa30oBaTelibHbIC MPOrpaMMBbI, U
OCHOBHBIX TMoOJIOXkEHHI «CTpaterun pa3BuTusi BocnutaHus B Poccuiickoir ®depepauun Ha nepuoa a0 2025 roxa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJIX0O/I0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OMPECICHUIO OOIIel cTpaTeru OOy4eHUs, BOCIIUTAHUS U
pPa3BUTHSA OOYYAIOIIUXCS cpefcTBaMu ydyeOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHWIIH
koHuentyainbHble nojoxkeHuss GI'OC COO o B3anMOOOYCIIOBICHHOCTH LIeNiel, COJepkKaHWs, Pe3yJbTaTOB OOYy4YEHUS U
TpeOOBaHUMN K YPOBHIO MTOJATOTOBKH BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU 00I11e00pa30BaTeIbHON OpraHu3alliy, sIBISETCS HEOTheMIIEMON
4acThlo UX 00pa3oBaHHOCTU. OHO CIIYKUT 3aBEPIIAIOIINM 3TAllOM peallu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KITIOYEBBIX IEHHOCTEH, MPHUCYIIUX LEJOCTHOM CHCTeME XMMHYECKOro 00pa3oBaHHUsS. OJTH IEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MPUPOJIbI, OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTYphl YEIOBEKA, a TAKXKE HKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3J0POBBIO U MPHUPOIHON cpese. Peanmnsyercs xummdeckoe oOpa3zoBaHUE OOYYAIOIIMXCA HAa YpOBHE
cpenHero oOmiero o0pa3oBaHUS CPEACTBAMU YYE€OHOTO TMpeaAMeTa «XUMHs», COACpKAaHWE U TOCTPOEHHUE KOTOPOTo
OTpEJICNICHbl B TMPOrpaMMe IO XUMHUH C Y4E€TOM ClenuPUKA HAYKW XUMHUHU, €€ 3HAYCHHS B TO3HAHUU MPUPOILI U B
MaTepHaIbHON )KM3HU O0IIECTBA, a TAKXKE ¢ YUYETOM OOIIHUX 1eJIel ¥ MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero obiero oopasoBanus B Poccuiickoii deneparmm.

XUMHS KaK 3JE€MEHT CHCTEMbI €CTECTBEHHBIX HAayK UTpPaeT 0COOYI0 POJb B COBPEMEHHOW IUBUIIM3AINH, B CO3JIaHHUH
HOBOM 0a3bl MaTtepuagbHON KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIILICHHUS, B
CO37aHMe IEJIOCTHOTO MPEACTABICHHSI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe GOpMHUPYETCS



B XMMHHU Ha OCHOBE MOHUMAaHMS BEIIECTBEHHOI'O COCTABA OKPYXAIOIIET0 MUPA, OCO3HAHUS B3aMMOCBSI3H MEXIY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTIMU MPUMEHEHUSL.

TecHO B3aUMOIEHCTBYS C APYTUMH €CTECTBEHHBIMU HAYKAMU, XUMUS CTajda HEOTHEMJIIEMOUN YaCThbI0O MUPOBOM KYJIBTYpHI,
HEOOXOJUMBIM YCIIOBHEM YCIICIIHOTO TpyJla W JKU3HU KaXJI0ro uwieHa ooOmiecTBa. CoBpeMeHHass XMMHsS KaK Hayka
co3ujarenbHas, Kak HaykKa BBICOKMX TEXHOJIOTHM HampaBlieHa Ha PEIICHHE TI00albHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, IHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKONU 0€30MacCHOCTH U OXPaHbI 3/I0POBBSI.

B cooTBercTBUUM ¢ 0OMMMU EISIMU U NPUHIIAIIAME CPEIHETO 00IIero o0pa3oBaHusl COACPKaHUE MpeaMeTa «XUMUS»
(10-11 xmaccel, 0a30BBI YpOBEHb H3YYCHHs) OPHEHTHPOBAHO MMPEHMYIIECTBEHHO Ha OOMIECKYJIbTYPHYIO TMOIATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJiS BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCICIIHOTO BKIIIOYEHUS B >KU3Hb
colyma, IpoJIOJKeHUsT 00pa30BaHUs B PA3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBisionuMu  TipeaMeTa «XUMHUs» SBISIOTCS 0a30Bble Kypchl — «Opranmdeckas xumusi» U «OOmas wu
HEOpraHuyYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW TI0 HEOPraHWYECKOW XUMHUHU (C BKIIFOYCHUEM 3HAHUW U3 OOIIEH XMMHHM) U OpPTaHUYEeCKON Xumuu. DopMupoBaHUE
JTAHHOW CUCTEMBI 3HAHUM MPU U3YUEHUHU TTpeIMeTa 00ecriednBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa couepxaHus KypcoB — «OpraHuueckass Xumusi» u «OO01as 1 HeopraHuueckas XuMmus» chopMUpOBaHA B
mporpaMMe 1Mo XMMHUHM Ha OCHOBE CHUCTEMHOIO TOJXO0Ja K M3yYEeHHIO y4eOHOro martepuasia M oOyCIOBJIEHA MCTOPHUYECCKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha ONPeeIEHHBIX TCOPETHYCCKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOl XUMHUH BEIIECTBA
paccMaTpuBalOTCSi Ha YpPOBHE KJIACCUUECKOM TEOPUM CTPOCHUS OPraHWYECKHMX COCAMHEHMM, a TakXke Ha YpOBHE
CTEPCOXUMHYCCKUX U DJICKTPOHHBIX MPEACTABICHUM O CTpoeHHH BemiecTB. CBeneHUs 00 M3ydyaeMbIX B Kypce BEIIECTBax
JTAFOTCS B PA3BUTUH — OT YTIJIEBOJIOPOJOB JI0 CIOKHBIX OMOJIOTHUYECKU aKTUBHBIX COSIMHEHUN. B Kypce opraHmdeckoi XumMuu
MOJTy4aroT pa3BUTHE CPOPMHPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEpPBOHAYAIBHBIC IPEICTABICHHUS O
XUMHUYECKOU CBS3H, KIACCH(PUKAIIMOHHBIX TMPH3HAKAX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUS, O
XUMHUYECKOU pEaKIUH.

ITos HOBBIM YTJIOM 3pEHUSI B MPEeAMETE «XUMUs» 0a30BOI0 YPOBHS pacCMaTPUBACTCS M3YUCHHBIM HA YPOBHE OCHOBHOT'O
o01rero 00pa3oBaHUs TCOPETHUSCKUN MaTepHra M (DaKTOJIOTMYSCKHIE CBEJICHHS O BEIIECTBaX M XMMUYECKOM peaknuu. Tak, B



YaCTHOCTH, B Kypce «O011ast 1 Heopranuueckass XuMus» 00ydaromumMcs MPe10CTaBIsIeTCS BOZMOKHOCTh OCO3HATh 3HAUCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOAO0JOTHUECKUX MO3UIINH, TIy0Ke MOHATh UCTOPUYECKOE U3MEHEHUE
GbyHKIMI 3TOro 3aKOHa — OT 00001IA0IIEH 10 0OBSICHSAIONICH U TPOTHOZUPYIOMIEH.

Envnasa cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHHUHU, a TAKXKE O
XUMUYECKUX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MpOTeKaHusl JonojHseTcs B kKypcax 10 u 11 kmaccoB sneMeHTaMu
COJIEpKaHMs, WUMEIONIUMHU KYJbTYPOJIOTHYECKUI W TMPUKIAJHOW XapakTep. OTU 3HaHUS CIOCOOCTBYIOT TMOHUMAHUIO
B3aUMOCBSI3M XUMUHU C IPYTUMH HAyKaMH, PACKPHIBAIOT €€ POJIb B TTO3HABATEIILHOM U MPAKTUYECKON JIEITEIIbHOCTH YeIOBEKa,
CrOCOOCTBYIOT BOCIIMTAHUIO YBa)XEHUSI K TMPOIIECCY TBOPYECTBA B OOJACTH TECOPUM U MPAKTUUECKUX MPUIOKECHUN XUMHH,
MIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBS3aHHBIX C XHMHEH,
KPUTUUYECKH OCMBICIIUBATh WH(OpPMAIMI0O U TPUMEHATh €€ sl TOINOJHEHUs 3HAHWUW, PEIICHUS WHTEJJICKTYaJbHbIX U
AKCTIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX 3a7ad. B 1emom conepkaHue ydeOHOTro mpeaMera «XHMUsS» JTaHHOTO YPOBHS
U3Y4YEHUs OPUEHTUPOBAHO HA (DOPMUPOBAHHE Y OOYUAIONTUXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MIOHUMAaHUsST (GUITOCOPCKUX
ujeH, TaKNX KaK: MaTepUaibHOE €IMHCTBO HEOPTaHUYECKOT'O0 U OPTraHUYECKOT0 MUPA, 00YCIOBIIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOECHHEM, MO3HABAEMOCTb MPHUPOIHBIX SIBICHHUH MyTEM JKCHEPUMEHTA U PEIICHUS MPOTUBOPEUU MEXIY
HOBBIMHU (haKTaMH ¥ TEOPETUUECKUMHU MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH SKOJIOTHYECKUX TPOOIIEM, a TAKKE
npo0sieM cOepexeHs] IHEPTETUIECKUX PECYPCOB, ChIPbs, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nane pemienus 3agad BOCHUTAHMS, PA3BUTHUA W COLMATU3AIMHU OOYYAlOUIUXCS MPUHATHIE MPOTpaMMOM M0 XUMUU
MOJIXO/TbI K OTIPEICIICHHUIO COICP>KaHUs U TOCTPOEHUS MpeMeTa MPeAyCMaTpUBaIOT (DOPMUPOBAHKE YHUBEPCAIBHBIX yUeOHBIX
JEUCTBUHN, UMEIOMINX 0a30BOE 3HAYECHHE ISl PA3IMYHBIX BHUJOB JACSATEIHHOCTU: PEIICHMs MpoOJeM, MOMCKa, aHajau3a u
00paboTku mHGOpMAIIUHU, HEOOXOAUMBIX IS MPUOOPETEHHsI ONMBbITA MPAKTUUYECKON M HMCCIIEIOBATEIBCKON JEeITEIIBHOCTH,
3aHUMAIOIIE BaXKHOE MECTO B TO3HAHUU XUMHUH.

B nmpaktuke npenoaBanusi XMMHUK KaK Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHus, TaK M HA YPOBHE CPETHETO OOIIETo
oOpa3oBaHusA, TMpPU OMPEICICHUU COJEPKATEIbHON XapaKTepPUCTUKH Iee W3y4YeHHs] TpeaMeTa HalpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTUA TPAAWIIMOHHO TPHU3HAETCS (POPMUPOBAHME OCHOB XHMHUYECKOM HAyKM Kak o0yactu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, MPAKTUYECKOU JESTEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJBTYPBI.
C MeTonuecKo TOUKH 3peHUs TaKOW MOIXO0/ K ONPEACIICHUIO LIeJIel U3yUeHHs TPEAMETA SIBJISIETCS BIIOJIHE OMPAaBAAHHBIM.



CornacHo JaHHOW TOYKE 3pEHUS INIABHBIMM LEJSIMU M3YYEHHs NpeaMeTa «XuMmus» Ha 6azoBoMm ypoBHe (10 —11 ki)
ABJISIIOTCS:
e (opmMupoBaHHE CHCTEMbl XMMHUYECKUX 3HAHUHN KaK Ba)KHEHIIEH COCTaBISIONIEN €CTECTBEHHO-HAYUYHON KapTUHBI MHPA,
B OCHOBE KOTOPOH JieKaT KIIOUEBble MOHATHS, (DyHAAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE sI3bIKa HAYKH,
YCBOEGHHE M IOHMMAaHUE CYUIHOCTH JOCTYIHBIX OOOOIIEHHMH MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHE C
HCTOPUEN UX PAa3BUTHS U CTAHOBJICHUS,
e (QopmupoBaHve W pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJAxX IMO3HAHUSA BELIECTB M XUMHUYECKUX pEaKIui,
HEOOXOUMBIX ISl MPUOOPETEHUS] YMEHUIM OPUEHTUPOBATHCS B MHUPE BELIECTB M XMMHYECKUX SBJICHUN, UMEIOIINX
MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEJHEBHON KU3HU;
e pa3BUTHE YMEHMA M CHOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U OOBSCHEHHEM XUMHUYECKOTO
HKCIEPUMEHTA, COOJIIOIEHNEM TIPaBUII 0€30MaCHOr0 OOpaIIEHMsI C BELLIECTBAMM.
Hapsiny ¢ aTuM, coneprkarenbHasi XapaKTEpUCTHKA LEE U 3a1a4 U3yYEHHUSI IPEIMETA B TPOrpaMMe 10 XUMHUHU YTOUHEHA
U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH IMPUOPUTETAMHU B CUCTEME cpefHero oomiero odOpazoBanus. CerogHs B
IpEeNoaBaHul XMMHMU B OOJIbIIEH cTeneHU OTHAETCsS NMPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COAEpKaHUsS OOydeHHs,
OpPUEHTUPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00I1€00pa30BaTEIbHON OpraHMU3allly, BIaJCIOIIEro He HA0OpOM 3HaHUM, a
(YHKIIMOHAJIBHON TPAaMOTHOCTBIO, TO €CTh CHOCOOAMU M YMEHMSIMM aKTHUBHOTO IOJY4YEHHs 3HAHMM M NMPUMEHEHMs UX B
peanbHOMN KU3HU I PELICHUs IIPAKTUYECKUX 3a7a4.
B cBsI31 ¢ 3TUM npu U3yyeHUH npeaMera « XUMUs JOMUHUPYIOLIee 3HaUeHue IproOpeTaroT Takue eI U 3a/1aull, KakK:
ajanranus o0yJaromuxcs K yCJIOBUSM JUHAMHYHO Pa3BUBAIOLIErOCs MUPa, POPMUPOBAHUE UHTEIIEKTYaJIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K CamM000pa3oBaHHIO, COTPYAHHUYECTBY, CaMOCTOSTEIbHOMY MPUHSATHIO TPAaMOTHBIX pEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUAX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM,;
(GopmMupoBaHue y 00yUyarOUINXCsl KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE
JUIS Pa3IMYHBIX BUJIOB JEATEIBHOCTHU: pEUIeHUs MpoOieM, MoucKa, aHanu3a U o0paboTku uH(pOpMauu, HEOOXOAUMBIX IS
PUOOPETEHHS OTbITA ACSITEIbHOCTH, KOTOpas 3aHMMAET BaKHOE MECTO B IO3HAHMU XHMMUH, a TAKXKeE I OUEHKU C MO3ULUN
HKOJIOTMYECKOM 0€30MMacCHOCTH XapaKTepa BIMSHMS BEIIECTB U XUMHUUYECKHX ITPOLIECCOB HA OPraHN3M YeJIOBEKA U MPUPOIHYIO

cpeay,



pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00yUYaronnXxcs: CHOCOOHOCTH
CaMOCTOSITEIbHO MPUOOpPETaTh HOBbIC 3HAHUS MO XMMHUU B COOTBETCTBUMU C >KM3HEHHBIMU MOTPEOHOCTSMH, HCIOJIb30BAThH
COBpPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTMU [JIs TMOUCKA U aHaiu3a Y4eOHOM M Hay4YHO-TIOMYJSpHON HH(pOpMAaIUu
XUMHUYECKOTO COJICPKAHNUS,

dbopmupoBaHue W pa3BUTHE Yy OOYYAIOMMXCA ACCOIMATUBHOTO M JIOTUYECKOTO MBIILICHUS, HaOII01aTeIbHOCTH,
COOpaHHOCTU, AKKYpPaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOJMMBbI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUM U TMPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHKE Y 00yUaromuXxcst yoex AEHHOCTH B TYMaHUCTUYECKOM HANTPaBJIEHHOCTU XUMUH, €€ BAXKHOU POJIU B PELICHUU
MI00aTBHBIX TPOOJIEM PallMOHATIBLHOTO MPUPOJIONOIB30BAHUS, TOMOJHEHUSI JHEPreTUYECKUX PECYpCOB U COXPAHCHUS
IPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJAMMOCTU OEpEeKHOTO OTHOIICHHUS K MPHUPOJIE U CBOEMY 3JIOPOBBIO, a TaKKe
NPHOOPETCHHS OTIBITA UCIIOIB30BAHUS TIOJYYCHHBIX 3HAHUHN SISl TPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsAX, CBI3aHHBIX C
XUMHYCCKUMU SBJICHUSMH.

B yuebGHoM miaHe cpeaHero o0miero oopa3oBaHus npeamMeT «XuMus» 0a30BOr0 YpOBHs BXOJMUT B COCTaB MPEAMETHON
obnacTtu «EcTecTBeHHO-Hay4YHbIE TIPEIMETHI.

O6111ee ynco 4acoB, OTBEAEHHBIX TSl U3YUSHUS] XUMUH, HAa 0a30BOM YPOBHE CPEHET0 00111eT0 00pa30BaHus, COCTABISET
68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hegeno), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipeamer oprannueckoit XumMuu: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAUCHUE B TIOJIYYCHUU HOBBIX BEIIECTB U MAaTEpPUAJIOB.
Teopust crpoeHus opranuueckux coenuHeHudt A. M. bytnepoBa, e€ ocHoBHbIe monokeHUs. CTpyKTypHbIE (HOPMYJIIbI
OpraHuYecKux BemecTB. ['omomnorus, nsoMmepusi. XUMHUYECKasi CBA3b B OPraHUUYECKUX COCIUHEHUSIX — OJUHAPHBIC U KPaTHBIC
CBSI3U.

[IpencraBnenne o0 Ki1acCuUKAUM  OPTraHMYECKUWX  BemiecTB. HoMmeHkimatypa OpraHWYecKHX COCIMHEHUU
(cucTtemMatuueckasi) ¥ TPUBUAJIbHBIC HA3BAHUS BOXKHEHIIIMX MPEICTABUTENCH KJIACCOB OPTraHUYECKUX BEIIECCTB.

DOKCIepUMEHTAJIbHBIE METOJbI M3YUYEHHUS BEIIECTB M WX TPEBPAICHUN: O3HAKOMJIEHHWE C O0pa3llaMu OpPTraHHYEeCKUX
BEIIECTB M MaTepHallaMd Ha HUX OCHOBE, MOJEIMPOBAHHWE MOJIEKYJl OpPraHMYECKHUX BEIECTB, HAONIOJCHHE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHWYeCKUX BEIECTB MPU HarpeBaHUU (TUIaBIeHHE, OOYTIMBaHUE H
TOpEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM psifl. MeTaH U 3TaH — MPOCTEHIINE MPEICTABUTENHN AIKAHOB: (PU3UUYECKHE
¥ XMMUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUS U TOPEHHs ), HAXOXKICHUE B IPUPOJIE, MOTyUYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI Psifl. DTWIEH U MPONWIEH — MPOCTEHIINE MPEACTABUTEIHN AIKEHOB:
duznueckne M XUMHYECKHE CBOMCTBA (peakiuy TUAPUPOBAHUS, TaAJOTCHUPOBAHUS, THUIpATallid, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankamuensl: OyrtamueH-1,3 u wmetunOyraamen-1,3: cTpoeHue, BaKHEWIME XWMHUYECKHE CBOMCTBa (peakuus
nonumepusanun). [lonyyeHue CHHTETHUECKOTO KayuyKa U PEe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJIOTUYECKUI psill. AIIETUICH — MPOCTEUINN TIPEACTABUTENb AIKUHOB!
COCTaB, CTpoeHUE, GU3UIECKUE U XUMUUECKHE CBOMCTBA (PEeaKIUK TUIPUPOBAHMUS, TAIOTCHUPOBAHUS, TUApaTAIlUU, TOPEHUS ),
MOJTy4Y€HUE U MPUMEHEHUE.

Apenbl. beHzoi: cocTtaB, cTpoeHue, pu3nueckue U XUMHUYECKHUE CBOMCTBA (PEaKIuu TaJIOTEHUPOBAHUS U HUTPOBAHUA),
MOJIyYeHHE U MPUMEHEHUE. Tonyo0: cocmas, cmpoeHue, guzuiecKue u Xumuieckue ceolucmea (peakyuu 2aio2eHuposanus u
HUMpPOBAaHUs), noxyyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTuyeckas CBSA3b MEXKAY YIVIEBOJOPOAAMH,
MPUHAJICKAIUMEI K Pa3JIMUHBIM KJIaccaM.

[IpuponHble UCTOYHUKH YTIIEeBOAOPOAOB. [IpupoaHblit ra3 u nmonyTHble HeTsHbIE Ta3bl. HedTh u €€ mpoucxoxacHue.
Crnoco6bl nepepaboTKku HePTH: MEperoHka, KPEKUHT (TEPMUYECKUM, KaTAUIUTHYECKU), upoiu3. [IpoaykTel nepepaboTku
He(TH, X TPUMEHEHHUE B MMPOMBIILICHHOCTH U B ObITY. KaMeHHBIN yroibk U IPOyKThl €ro mepepadboTKH.

DKCNepUMEHTAJIbHBIC METO 1Bl U3YUCHUS BEIIIECTB U UX MIPEBPAIEHUI: 03HAaKOMJICHUE ¢ 00pa3ilamMu IJIacTMAcC, KayqyKOB
U pe3uHbl, KoJuieKiuu « HedTe» u «YT0I1bY, MOICIMPOBaHUE MOJIEKYJ YIJIEBOAOPOAOB M TaJIOT€HOMPOU3BOIHBIX, TPOBEICHUE
IPAKTUYECKON pabOThI: IOJIYYEHHE dTUIIEHA U U3YYCHHE €T0 CBOUCTBR.

Pacuérnble 3anaun.

Brrunciienust mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA MM MPOIYKTa
peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 MUCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKIUH ).

Kuciaopoaconepsxkamue opranudecKue coeIMHEHHA

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHOM U ATAHOJ: CTPOEHUE, PU3NUECKHE U XMMHUYECKUE CBOMCTBA (pEaklnu ¢
AKTUBHBIMU METAJJIAMH, FaJIOT€HOBOJIOPOJIaMH, TOPEHHUE), IPUMEHEHUE. BOOPOIHbBIE CBSI3U MEXAY MOJEKYJIaMU CIUPTOB.
JlelicTBHME METAaHOJA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaTOMHBIE CHUPTHL. JTHIEHIVIMKOJNb W TJHUIEPUH: CTPOCHHE, (PU3NYECKHUEe U XUMHUYECKHE CBONCTBA
(B3anMOI€ICTBUE CO IIEIIOYHBIMU METANIAMU, KaU€CTBEHHAs! Peaklisi Ha MHOTOATOMHBIE CIUPThI). JleficTBUE Ha OpraHu3M
yenoBeka. [[puMeHeHue rnieprHa U STUIEHTIIUKOIIS.

deHo: cTpoeHne MOJICKYIbI, GU3MUECKHE U XUMUYecKre cBoMcTBa. TokcuyHOoCTh (peHona. [Ipumenenne enomna.

Anpneruapl U kemowsi. PopMalbAeTHI, alUETaIbIErUa: CTpoeHue, (GU3NYECKHe U XMMHUYECKHE CBOMCTBA (peakuuu
OKHUCJICHUS W BOCCTAHOBJIEHUS, KAUECTBEHHbBIEC PEAKIUN), TIOJYUCHUE U TPUMEHEHHUE.




OnHOOCHOBHBIE MpeNieNibHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAasi M YKCyCHasi KHCJIOTBHI: CTPOCHHE, (Pu3nueckue u
XUMUYECKHEe CBOMCTBa (CBOMCTBA, OO0IIMEe IS KJacca KUCIOT, peakius d3Tepuukanuu), MOJydeHHUE U MPUMEHEHHE.
CreapuHOBas ¥ 0JICMHOBAsI KUCIIOTHI KaK MPEJACTABUTENN BBICIIIMX KAPOOHOBBIX KUCIOT. Mblla KaK COJIU BBICIIIUX KAPOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBHE.

CnoxHbie 3(QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['maponu3 cioxubix 3dupos. Xupel. ['maponaus xKupos.
IIpumeHenue xupoB. buonorndeckas posib KUPOB.

VYrneBoabl: cocTaB, KiiacCupUKaIMs yTiIeBOI0B (MOHO-, IU- U TIOJIMCaXapubl). [ I0K03a — MPOCTEHIIINIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (PU3NUYECKHEe M XUMHUYECKHE CBOicTBa (B3ammosneirictBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBieHue, OpOXKEHUE TIIIOKO3bl), HAXOXKJIEHUE B TPUPOJIE,
npuMeHeHnue, ononoruueckast posib. orocunres. pykTo3a Kak U30Mep TITHOKO3BI.

Kpaxman u nemirono3a kak mpupojiHbie mojuMepbl. CTpoeHHe Kpaxmajia U IeJUToI03bl. OU3ndecKue U XUMUYECKue
CBOMCTBa Kpaxmasa (TUIPOJIN3, KaueCTBEHHAS PEAKIIUS C HOJIOM).

OKCIepUMEHTAJIbHBIE METOJIbI M3yUYCHMsI BEIIECTB W WX IMPEBpallleHUul: MPOBEJCHUE, HAOJIOJICHUE W OMHCaHUe
JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHWE CHUPTOB, KAYECTBEHHBIE PEAKUMUU OJIHOATOMHBIX CIHUPTOB (OKUCIEHHE STaHOJIA
okcusioM meau(ll)), MEHOroaTOMHBIX CIIUPTOB (B3anMOIeCTBUE TiHIiepuHa ¢ ruapokcuaom meau(ll)), anpaernno (okuciaeHue
aMMUa4yHbIM pacTBopoM okcuzaa cepebpa(l) m rumpokcuaom menu(ll), B3aumoneicTBue Kpaxmana ¢ MOJIOM), MPOBEACHUE
IPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurnle 3amaun.

Brrunciienus mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
peaKiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKIUN ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHCTIOTHI KaKk aMm(pOTepHbIe OpraHndeckue coequHeHus. u3ndeckue 1 XUMUIECKHUe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe HIHA). buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTubl.

benku kak mpupoaHBIE BHICOKOMOJICKYJISIpHBIE COoeNUHEHUs. [lepBuuHas, BTOpUYHAS U TPETUYHASI CTPYKTypa OEIIKOB.
XVWMHUYECKHE CBOMCTBA OCTTKOB: THAPOIH3, ACHATYPAIlHs, KAYECTBEHHBIC PEaKINK Ha OCITKH.



OKCTIEpUMEHTAILHBIE METOIBI U3YYCHHSI BEIIECTB U WX MPEBpAICHUI: HAOIIOICHUE W ONKMCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYpAIlUs OCIIKOB MMPU HATPEBAHUH, IIBETHBIC PEAKIIUH OSITKOB.

BbicokoMoJieKy IsipHble COeTUHEHUSI

OCHOBHBIC TIOHATHSI XHUMHH BBICOKOMOJIEKYJSIPHBIX COCIMHCHHI: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, CTEICHB
MOJIMMEPHU3AIAK, CPEIHSS MOJEKyIsspHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIWHECHUNA —
MTOJIMMEPHU3AIIHSI ¥ TIOJTUKOHACHCAITHS.

DKCTIEPUMEHTAILHBIE METObI M3YYCHHsI BEIICCTB M WX IMPEBPAIICHHI: O3HAKOMJICHHWE ¢ o0OpaslamMu MPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4IyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeXIpEIMETHBIX CBsSI3ed TpPH W3YYCHHM OpraHndeckod xumMuu B 10 Kiacce OCYIISCTBIISETCS Uepes
UCIIOJIb30BaHME KaK OOINMMX €CTECTBCHHO-HAYYHBIX MOHSTHH, TaK M IOHATUH, SBJSIONIUXCS CHCTEMHBIMU JUISI OTIACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecCTBCHHO-HAyYHbIC TOHSTHS: SBJICHWE, HAy4YHBIH (akT, TUIOTe3a, 3aKOH, TCOpHWs, aHajau3, CHHTE3,
Kaccu(UKaIys, MepruoJUIHOCTh, HAOIIOICHNE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIIUPOBaHNE.

dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, SHEPTreTHUECKHA YPOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, GU3NUYCCKUE BETMUUHBI U €AMHUIIBI KX U3MEPCHHUS.

buosnorus: xnetka, opranusm, ouocdepa, 0OMeH BelIecTB B Opranu3mMe, HOTOCHHTE3, OMOIOTHIECKH aKTHBHBIC BEIIECTBA
(6enku, yriaeBobl, )KUPHI, DEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE IOPOIBI, TIOJE3HBIC UCKOMIAEMbIE, TOTUTHBO, PECYPCHI.

TexHONOTHS: THINEBBIE TPOMYKTHI, OCHOBHI PAIlMOHATHHOTO TUTAHHS, MOIOIINE CPEACTBA, JICKApPCTBEHHBIC U
KOCMETHYECKHE MPEenapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMEI 110 XUMHWU HA BA3OBOM YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBAHMS K pe3ylbTaTaM OCBOEHHUSA OOYYAaIOIIMMHUCS MHPOrpaMM CpPEIHEro OOIIero
oOpazoBaHusl (JTUYHOCTHBIM, METANPEIMETHBIM M MpeIMETHbIM). HaydHOo-MeTonMueckol OCHOBOM mJig pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI IPOrpaMM CpeAHEro oOIero oOpa3oBaHUs SBISETCS CHUCTEMHO-AESTENbHOCTHBIN
NOAXOA.

B cooTBETCTBUU ¢ CHCTEMHO-JIESITEILHOCTHBIM MOAX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpPEAMETA
«XUMUS» HA YPOBHE CpeHET0 0011ero 00pa3oBaHusl BbIIEICHBI CISAYIONINE COCTABIISIONIUE:

OCO3HAHHE OOYYalOUIMMHUCA POCCUUCKOM TpakJaHCKOW HMAEHTHUYHOCTM — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOOIPEIEIICHHIO;

HaJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIIEHUU JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKHUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIHUXCS PYKOBOJICTBOBATHCS B CBOEH JESATENIBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, IPUCYIIUMU IETOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYWE TTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTABUTH IIEJIA U CTPOUTD KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIC PE3yJabTaThl OCBOEHHUS MpeaMeTa «XHMHUS» JAOCTHUTAIOTCS B €JIMHCTBE YYCOHOM M BOCHHUTATEIBLHOMN
NEATEIbHOCTH B COOTBETCTBUM C T'YMAaHHCTHYECKUMH, COLUMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IEHHOCTAMH H
ujeasaMl POCCHUHCKOTO TPaKIaHCKOTO OOIIECTBA, MNPHUHATHIMH B 00IIeCTBE HOPMaMU W TpaBUJIAMHU TOBEICHUS,
CIIOCOOCTBYIOIIUMHU TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00 yUYarOIIUXCS.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS TpeaMeTa «XHUMHS» OTpPakaroT CHOPMHUPOBAHHOCTHh OMBITa MO3HABATEIHLHOU U
MPAKTUYECKOHN AEATETbHOCTH 00YUYaIOIINXCS MO peaIu3allii MPUHATHIX B 0011IECTBE IEHHOCTEW, B TOM YKCIIE B YACTHU:

1) rpaskIaHCKOro0 BOCIIMTAHUA:



OCO3HAHUS O0YyYAIOUUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPAaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPECTABICHUS O COIMATbHBIX HOPMAX U MpaBUIaX MEXJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON NESITENHHOCTH MPU CO3JIaHUHM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U ApT'YMEHTHI IPYTUX MPU aHAJIU3E PA3IMYHBIX BUJIOB
y4eOHOM JIeITeIbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHHUA

IIEHHOCTHOT'O OTHOIICHUSI K UICTOPUUECKOMY M HAYYHOMY HACIIEIUI0 OTEUYECTBEHHON XUMUMU;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TECOPUM M MPAKTUYECKOTO MPUMEHEHHUS XUMUH, OCO3HAHUSI TOTO, YTO
JTOCTH)KEHUSI HAYKH €CTh PEe3YJbTaT JUIMTEIbHBIX HAOMIOACHUHN, KPOTOTIUBBIX SKCIEPUMEHTAIbHBIX TTOMCKOB, MOCTOSSHHOTO
Tpy/Jla YIEHBIX U MPAKTHUKOB;

WHTEpEca U MO3HaBaTEIbHBIX MOTHBOB B IMOJYUYCHHUH U TTOCJICAYIONIEM aHaIN3e HHGOPMAIIUU O MEePEIOBBIX TOCTUKEHUSIX
COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallud, CBSI3aHHbIE C XUMHYECKUMU SBJICHHUSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAECHUE M MOCTYNKHA CBOMX TOBAPUUIEH C MO3ULUNA HPAaBCTBEHHBIX U MTPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEW 3I0pOBOr0 M 0Oe30macHOro oOpa3a KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIECHUS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmoieHns1 TpaBmwiI 0e30macHOro oOpalieHusi C BelecTBaMH B OBITY, TMOBCEIHEBHOM JKM3HHM W B TPYAOBOU
NEeATEIbHOCTH;

MOHUMAaHUS [ICHHOCTH MTPaBUJI MHIUBUYAIBHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO MMOBEICHUS B CUTYAITUSX, YTPOKAIOIINX
310POBBIO U )KU3HU JIIOJIEH;



OCO3HAHUS MOCIECTBUM 1 HEMPUSATUS BPEAHBIX MIPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4€OHO-HUCCIEIOBATENbCKON JIESITEIbHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOHN U JPYTUX BUIAAX JIESITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YaCTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLUAIbHOW HAMpaBICEHHOCTH (B paMKax CBOETO
KJIacca, IIKOJIbI);

MHTEpeca K MPaAKTUUYECKOMY M3YUYEHUIO Mpodeccuii pa3IuyHOro pojia, B TOM YKCIIe Ha OCHOBE TPUMEHEHHUSI MPEIMETHBIX
3HAaHUU 10 XUMUH;

YBAKEHUS K TPYAY, JIOASM TPYJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAIILHOU TpaeKTOpUU 00pa3oBaHus, Oyayiield mpopeccu U peann3aiuu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB M MOTPEOHOCTEH
00I11eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCTIUTAHMS

HKOJIOTHYECKH 1EI€CO00pa3HOr0 OTHOIIEHUSI K IPUPO/IE, KaK UCTOUYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIie;

NOHMMAaHHS TJI00ATBHOTO XapakTepa 3KOJIOTMYECKUX MpoOsieM, BIUSHUS 3KOHOMHYECKHX IMPOIECCOB HAa COCTOSHUE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMS HEOOXOJUMOCTH HCIOJB30BAHUS JOCTHKEHUN XHMHUHM [IJI1 PELICHHS BOIPOCOB PAIMOHAIBHOTO
IPUPOIOTOJIH30BAHMS;

AKTUBHOI'O HENPHUATUA JCUCTBUM, NPUHOCAIIMX BpEI OKPYXKAOIIEH NPUPOAHOW Cpelle, YMEHHUS NPOTHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEANPUHUMAECMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HAJIMYUST Pa3BUTOTO 3KOJIOTHMYECKOTO MBINUIEHUS, IKOJOTHYECKOW KYJIBTYpPBI, OIbITA JIESITEIBHOCTH 3KOJIOTHYECKOU
HaNpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMMHU B IO3HABATEIBbHOW, KOMMYHHMKAaTHBHOW W COLMAIBHOW IIPAKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOM
MPaKTHUKH,



MOHUMAaHUS ceU(PUKN XUMUU KaK HayKH, OCO3HAHUS €€ posii B GOPMHUPOBAHUU PALIMOHATIBHOTO HAYYHOTO MBIIICHHUS,
CO3JaHMUH LIEJIOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €AMHCTBE MPUPOJIBI U YEIOBEKA, B IO3HAHUM MTPUP OJAHBIX
3aKOHOMEPHOCTEN U pelIeHruH Npo0OJieM COXpaHEHHUs PUPOJIHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COO0M 3HAUYMMOCTH XUMUU JJI1 COBPEMEHHON HMBUIIM3ALMH: B €€ TYMAHUCTHYECKOW HAIIPaBIE€HHOCTH
Y BaXXHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbI, PEIICHUH TJIO0AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBOM M HKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTUN MEIUILIMHbBI, 00ECTICUEHUH
YCIIOBUH YCHEIIHOTO TPY/Ia U AKOJIOTMYEeCKH KOM(MOPTHOM KM3HU KaXKO0T0 4jieHa 00IecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IOHMMAHUS CYLIHOCTH METOAOB IIO3HAHUs, HUCIIOIB3YEMBIX B E€CTECTBEHHBIX
HayKax, CIOCOOHOCTH HMCIOJIb30BaTh MOJy4YaeMble 3HAHUS ISl aHaiu3a U OOBSCHEHUS SIBICHHM OKpY>KaIoIIEero Mupa u
OPOUCXOJAIIUX B HEM U3MEHEHUN, YMEHHUS JieJaTh 00OCHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHbBIX (DAKTOB M UMEIOLIUXCS
JIAHHBIX C LEJIbIO MOJYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS I pelIeHUsl MpoOJieM B pealibHbIX >KU3HEHHBIX
CUTYaLUsX;

UHTEpeCa K MIO3HAHUIO U UCCIIEN0BATEIILCKON NEATEIBbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOpPa30BAHUIO, K AKTUBHOMY ITOJIYYEHHIO HOBBIX
3HaHUM 10 XMMHUHU B COOTBETCTBUU C )KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIndHbIX cepax MpodheccnoHaTbHON NesATEIbHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIEe Pe3yJbTaThl OCBOCHHSI y4eOHOTO mpenMera «XUMHUs» Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHMs
BKJIFOYAIOT:

3HaYMMBIE 7151 HOPMHUPOBAHUS MUPOBO33PEHUS O0YUAIOIINUXCS MEXAUCITUTUIMHAPHBIE (MEKITPEIMETHBIE) O0IIeHAYYHbIC
MOHATHS, OTPAKAIOIIKME IIEJOCTHOCTh HAYYHOW KapTHHBI MUpA W CHEIU(PUKY METOJIOB TO3HAHUS, WCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX (MaTepusi, BEIECTBO, YHEPTHUA, SIBJICHHE, MPOIECC, CUCTEMa, HAy4HbIH (DAKT, TPHUHIIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIe/IOBaHNE, HAOIIOAEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);



YHUBEpCAJIbHbIE Y4YeOHbIE JEUCTBUS (MO3HABATEJbHbIE, KOMMYHHKATUBHBIE, PETYJSTUBHBIE), O0OECIEUMBAIOIINE
(opMupoBanue (yHKIHOHATBHOM IPAMOTHOCTH U COLIMAJIBHOM KOMIIETEHIIMU 00YyJarouuXxcs;

CHOCOOHOCTh O0YYarOUIMXCSl HCIOJIb30BAaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpPCAJIbHbIE yUueOHBIE IEUCTBUA B IO3HABATEIBHOM U COLUANIBLHON MPAKTHUKE.

MeranpenMeTHble  pe3yJibTaThl  OTPAXKAlOT  OBJIAJICHUE  YHUBEPCAIbHBIMM  y4E€OHBIMU  I103HABATEIIbHBIMU,
KOMMYHUKAaTHUBHBIMU U PETYIATUBHBIMU JEHCTBUIMU.

OBiaeHne yHMBEpPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY 1eHiCTBUAMMU:

1) 6a30BbI€ JJOrHYeCKHE JeCTBHS:

CaMOCTOSATEIBHO (POPMYIMPOBATH U aKTyaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LEAU JEATEIbHOCTH, 3a/JaBas NapamMeTpbl M KPUTEPUM HUX JOCTUIKEHHUS, COOTHOCHUTH PE3YJIbTAThI
NEATENbHOCTH C MTOCTABJICHHBIMU LIEJISIMU;

UCIIO0JIB30BATh IPU OCBOCHUY 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIUIEHUS] — BBIJIEIISATh XapaKTEPHbIC MPU3HAKU OHATUN U
YCTaHABJIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE TOHITHS JI1 OOBSICHEHHSI OTAENbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHHUS U KPUTEPUH IS KJIAaCCU(PUKAIIMK BEIIECTB U XUMHUUYECKUX peaKni;

YCTaHABIMBATh IPUYNUHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBJICHUSAMU;

CTPOMUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NE€IyKTUBHbIE, IO AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B paCCMAaTPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BHIBO/BI U 3aKIIOUCHMUS;

INPUMEHATh B MPOIECCE MO3HAHMS, HUCIOJIb3yEeMbl€ B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE) MOJENH, IPEeoOpa3OBbIBAThH
MO/IeJIbHBIE IIPEJICTaBICHUS — XUMUUECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUUYecKas GopMyJia, ypaBHEHUE XMMUUYECKOH peakInu
— [IPU PELICHUH y4eOHBIX MTO3HABATENbHBIX U MPAKTUUYECKHUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIETIbHBIC NPEACTABICHUS IS
BBISIBIICHUS XaPAKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a30BbIe HCCJIEI0BATEIbCKHE 1EHCTBUSA:

BJIaJICTh OCHOBAMM METOJIOB HAYYHOI'O II03HAHUS BEIIECTB U XUMHUYECKUX PEAKIUM;

(GopMyIupoOBaTh 1EIU U 33Jla4 UCCIIETOBAHUS, UCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOSTENbHO CHOPMYITHPOBaHHBIE
BOMPOCHl B KAaueCTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (DOPMHUPOBAHMSA THUIOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;



BJIAJICTh HABBIKAMU CAMOCTOSATEIHLHOTO INIAHUPOBAHUS U MPOBEACHUS YICHUYECKUX SKCIICPUMEHTOB, COBEPIIICHCTBOBATH
yMeHHs HaOJI0AATh 3a XOAOM IPOIECCa, CaAMOCTOSITENFHO MPOTHO3UPOBATh €T0 pe3yNbTat, (hOpMyIHpoBaTh 00OOIMICHUS H
BBIBOJIBl OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAaHHBIM OTYET O MPOJAEIAHHOMN
pabore;

MPUOOPETaTh OIBIT YYCHUYECKOW HCCIEIOBATCIIbCKOM M TPOCKTHOW MEATEILHOCTH, IPOSBIATh CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITCIBHOMY TIOMCKY METOJOB PEIICHHS MPAKTHYECKUX 3a/Jad, NMPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS.

3) paboTa ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(DOPMAIUH (HAydYHO-TIOMYJIIpHAS JIUTepaTypa XUMUYECKOTO COJICPIKaHMUS,
CIpaBOYHBIC MMOCOOMs, pecypchl MHTepHeTa), aHAIM3UPOBATh MHPOPMAIHMIO PA3IMYHBIX BUAOB W (OPM MPEIACTABIICHUSA,
KPUTHYECCKHU OIICHUBATh €€ JOCTOBEPHOCTh M HEPOTHBOPECYNBOCTD;

GbopMyIHpPOBATH 3aNPOCHl U MPUMEHSTh Pa3IUYHBIC METOIbI NIPH MOKMCKE W 0TOOpe MH(pOpPMAIMK, HEOOXOIUMOHN s
BBITIOJTHEHHUST YYeOHBIX 3a/1a9 ONPEICAEHHOTO THIIA;

NprOOpETaTh OMBIT HWCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA W PAa3JIMYHBIX ITOUCKOBBIX
CUCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTHMAIBHYIO (OopMy TpelcTaBieHHs HHPoOpMarwu (Cxembl, TrpaduKu, JHarpaMMel,
TaOJUIIBI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAYUYHBIM S3BIK B KA4eCTBE CpEICTBA MpH paboTe ¢ XUMHUYECKOW WHQOpMAIMeH: TPUMEHSTH
MEXIpeaAMeTHbIe ((U3NIECKUE U MaTEeMAaTHYECCKHE) 3HAKU U CUMBOJIBI, (POpMyIIbl, a00OpeBUATYPhI, HOMEHKJIATYPY;

UCTIOJIh30BaTh B MPEOOPa30BhIBATH 3HAKOBO-CUMBOJINYECKHIE CPEICTBA HATIISTHOCTH.

OBiajgeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMoil TeMBbI B XOJ€ Juaiora W/WiIM IUCKYCCHH, BBICKa3bIBaTh WJCH,
(bopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTEIIHHO BHITIOTHEHUS MPEAJIOKSHHOM 3a/1a4K;

BBICTYTIATh C MPE3CHTAINEH PE3yIbTaTOB TO3HABATEIBLHON NEATEILHOCTH, TIOTYYSHHBIX CAMOCTOSTENHHO UM COBMECTHO
CO CBEPCTHUKAMH TIPHW BBITOJHCHUH XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW padOThl MO WCCIIEIOBAHUIO CBOWCTB



U3y4aeMbIX BELIECTB, peajlu3aluyd Yy4yeOHOro MpoekTa U (OpMYyJIHpPOBaTH BBIBOABI IO peE3yJibTaTaM IPOBEIEHHBIX
MCCJIEeI0BAHUN MyTEM COTIaCOBAHUS NMO3ULUI B X01€ 00CYKAECHHSI 1 OOMEHa MHEHUSMHU.

OgByajeHre YHMBEPCAJTbHBIMH PeryJsTHBHBIMU A1eHCTBHAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIATh CBOIO IMO3HABATEIBHYIO JEATEIBHOCTD, ONpEAesas €€ ey U 3a1aui,
KOHTPOJUPOBATH U IO MEPE HEOOXOIUMOCTH KOPPEKTUPOBATH MPEJIaraeMblil alrOpUTM JE€UCTBUN MPU BBINOJHEHUU YUEOHBIX
U UCCJIEeI0BATENbCKUX 3a/1a4, BbIOMpaTh Haubosee 3pPeKTUBHBIN CIIOCOO UX PELIECHUs ¢ YYETOM MOIYUYEHHUS] HOBBIX 3HAHUIH O
BEIECTBAX U XUMUYECKHUX PEAKIUSX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHnyeckas XuMus» OTPaxaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O XUMHUUECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIN XUMUH
B MO3HAHUM SIBICHUUW MPHUPOJBI, B ((OPMUPOBAHUM MBIIUJICHUS U KYJIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIBHOW IPAaMOTHOCTH,
HEOOXOJMMOM ISl pelieHus] MPAKTUYECKUX 3a/ad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOTHOU CpETIE;

BJIAJICHUE CUCTEMOM XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOMINE MOHATUS (XUMHYECKUU AIIEMEHT,
aToM, SJIEKTPOHHAsI 000JIOYKA aTOMa, MOJIEKYJIa, BAIEGHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsl CBSI3b, CTPYKTypHas
dopmyna (pa3BEpHYTas U COKpaIIEHHAs ), MOJIb, MOJIIPHASI Macca, MOJIIPHBIN 00BEM, YTIEPOIHBIN CKEJIET, GyHKIMOHATbHAS
rpyImna, paavukajl, U30MEPHUs, U30MEPBI, TOMOJIOTUUYECKUM PsAN, TOMOJIOTH, YIIE€BOJOPOAbI, KUCIOPOI M a30TCOACPIKAIINE
COEIMHEHUs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIPHbIE COEAUHEHHUS); TEOPUU M 3aKOHBI (Teopus
CTpPOEHHMs opraHnueckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEUIECTB); 3aKOHOMEP HOCTH, CUMBOJIMYECKU I
A3bIK XHUMHWU; MUPOBO33PEHUYECKHAE 3HAHWS, JIEKAIIUE B OCHOBE IMOHHMAHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX



SABJICHUM, (PAKTOJIOTMUECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHHU U OE30MaCHOM HCIOJIb30BAaHUU Ba)KHEUIIINX
OpPraHUYECKUX BEIIECTB B OBITY M IPAKTUUECKOM AEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIATh XapaKTepHbIC TMPU3HAKKA TOHSATUN, YCTaHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOINIKE TIOHITHUS MPU OMTUCAHUM COCTaBa, CTPOCHUS U MIPEBPAIEHUN OPTaHUYECKUX COCAMHEHNU;

c(hOpMUPOBAHHOCTh YMEHUHN UCTOIb30BATh XUMHUYECKYIO CUMBOJIUKY JIJII COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOM, COKpan€HHON) POpMYJT OpraHUYECKUX BEUIECTB U YPABHCHUN XUMUUYECKUX PEAKIIUil, U3TOTaBINBATh MOJIEIIH
MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsI WILUTFOCTPAIIUU X XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM YyCTAaHABIMUBATh MPUHAJICKHOCTh M3YYCHHBIX OPraHMUYECKUX BEIIECTB MO MX COCTaBY U
CTPOCHHIO K OMNpEACIEHHOMY KJIACCy/TpyIme COeAWHEHUN (YIJIEBOJOPOJbI, KUCIOPOJ U a30TCOJEpIKallie COCIUHCHMUS,
BBICOKOMOJICKYJISIPHBIE COEJTMHEHMS] ), TaBaTh UM Ha3BaHUs 10 cuctematuyeckoin HomeHnknarype (IUPAC), a Takke npuBoIuTh
TPUBUAJIbHBIC Ha3BaHMS OTNEIbHBIX OPraHWYECKUX BEIICCTB (ITWICH, MPOMUJIEH, alleTUJICH, ATUJICHTJIUKOJb, TIUIEPHUH,
dbenon, hopmanbaeru, aleTanbIerul, MypaBbuHas KUCI0Ta, YKCYCHAsl KUCJIOTa, OJISMHOBAs KUCJIOTA, CTEapUHOBAsI KUCIIOTA,
TII0K03a, GPYKTO3a, KpaxMmall, 1eJUIH0103a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHS OIPEACNIATh BUIbI XMUMHYECKOW CBSI3M B OPraHUYECKUX COCAMHEHUAX (OAWMHApHBIC U
KpaTHbIE);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATH MOJIOKEHUS TEOPUU CTPOCHMsI opraHnyeckux BeriecTB A. M. Bytieposa s
00BSICHEHHS 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHHUS MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA THUITMYHBIX
peACTaBUTEICH pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, dTWJICH, IPOIMIICH, alleTWIeH, OyTtaaueH-1,3,
MeTUI0yTaaueH-1,3, 6eH305, METaHOJI, dTaHOJI, STUJICHTJIMKOIb, TJIUIEPUH, (PeHOJI, aleTaabAer i1, MypaBbHAs U YKCYCHas
KHUCJIOTBI, TJIFOKO3a, KpaxMail, IeJIII0JI03a, aMUHOYKCYCHasl KUCJI0Ta), WITIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHYCCKHX PEAKIUI C UCITOIB30BAHUEM CTPYKTYPHBIX (popMyt;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh MCTOYHUKH YTJIEBOJIOPOIHOIO CHIPhS (He(PTh, MIPUPOIHBINA Ta3, yIojb),
crocoObl UX TIEpPepabOTKH M MPAKTUUSCKOE TPUMEHESHHE MMPOAYKTOB MepEepadOTKU;



c(hOpMHPOBAHHOCTh YMEHHH TPOBOJIUTH BBIYHCICHHUS 1O XUMHUYECKUM YpaBHEHUSAM (MacChl, 00bEMa, KOJIWYECTBA
MCXOTHOTO BEIIECTBA WIIHM MPOAYKTA PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 HCXOJHBIX BEIIECCTB WU
MPOIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMCHUH BJIaJETh CHCTEMOW 3HAHWW 00 OCHOBHBIX METO/JaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B
XAMHHU TIPH M3YYCHHH BEIICCTB M XMMHYCCKUX SIBICHWHN (HAOMIOIEHUE, W3MEPEHHE, SKCIEPUMEHT, MOJCIHPOBAHUE),
WCITOJIB30BaTh CUCTEMHBIC XUMUUYECKHUE 3HAHUS IS IPUHATHS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIUAX, CBI3aHHBIX C
BEIICCTBAMU U UX MPUMEHEHUEM;

chOpMHPOBAHHOCTh YMEHHH COOJIFOJaTh TMpaBWja TIOJb30BAaHUS XHMHYCCKOW TIOCYIOH | JTaOOpaTOPHBIM
o0opyaoBaHMEM, a TaKKe NpaBWiIa OOpaIICHWS C BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMH IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYCCKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMCHHH IUIAHWPOBATh W BBHINOJHATH XUMHUYCCKUHU SKCICPUMEHT (NIPEBpPAICHUS OPTaHHYSCKHX
BEIICCTB NIPH HArPEBaHUH, MOJTYUYCHUE ITHIICHA M M3yYEHUE €r0 CBOWCTB, KAUECTBCHHBIC PEAKIIMHA OPTraHWYCCKUX BEIICCTB,
JICHATypaIys OCIKOB MPU HarpeBaHUU, IIBETHBIC PEAKIIMK OCJIKOB) B COOTBETCTBUH C MPABHIIAMH TEXHUKH 0€30MaCHOCTH TIPH
oOpallleHUH C BeleCTBaMHU U Ja0OpaTOpHBIM OOOPYIOBAaHHMEM, MPEACTABIATH Pe3yJbTaThl XUMHUUYECKOTO AKCIEPHUMEHTA B
dbopme 3anucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIMA U (POPMYJIHUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHYECKH AaHAIM3UPOBATH XHMHUUYECKYIO HWH(OpMAIUIO, MOJIydyaeMyr U3 pPa3HbIX
HMCTOYHHUKOB (CpeacTBa MaccoBOM nHbopmanmu, MHTEpHET U ApYTrUXx);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIOATh IpaBWjIa SKOJOTHYECKU IIEJIECOO0Pa3HOr0 IMOBEICHHUS B OBITY U TPYIAOBOM
NESATEeITLHOCTH B IIEJISX COXPAHEHUS CBOETO 3JI0POBBS M OKPYIKAOIICH MPUPOTHON Cpebl, 0CO3HABAThH OMTACHOCTH BO3ACHCTBHS
Ha KUBBIE OPTaHW3MBI OTPEICIEHHBIX OPraHMYECKUX BEIECTB, MOHUMAas cMbIci nokaszatens I1JIK, moscHsITh Ha mpuMepax
CIIOCOOBI YMEHBIIICHUS U TIPEIOTBPAIICHHUS MX BPEIHOTO BO3ACHCTBHUS HA OPTraHU3M UYEIOBEKA;

JUTSE 00YYAIONIUXCSI ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSITH 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX
METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISL CIICTIBIX M CJIA0OBHUIAIINX OOYUYAIOIIMXCS: YMEHHE HCIIOIb30BaTh Peabe(HO-TOUCUHYIO CUCTEMY 00o3HaueHui JI.
Bpaiins nis 3anmucu XuMA4YecKux Gopmy.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHUusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
[IpenmeTt opraHMYecKOr XUMUH, €€ http://school-
1 P P ’ 1 05.09.2023 _
BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE collection.edu.ru/
Teopus cTpoeHHsI OpraHN4YeCKUX 12.09.2023
2 coequaenuit A. M. byrieposa, eé 1 http://school-
nHeHnt A. M. JIEpOB
g YIIepOBa, collection.edu.ru/
OCHOBHBIE€ TTOJIOKEHHUS
[IpencraBnenue o Kinaccuuxanuu 19.09.2023
3 opraHnyeckux Beniects. Homenkiarypa 1 http://school-
(cucTemaTuyeckas) U TPUBUATIbHBIC collection.edu.ru/
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 26.09.2023 http://school-
TOMOJIOTUYECKUH PsJT collection.edu.ru/
5 MeTaH 1 3TaH — MPOCTEHUIIIHE 1 03.10.2023 http://school-
MPEICTaBUTENN AJIKAHOB collection.edu.ru/
. 10.10.2023 http://school-
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 _
collection.edu.ru/
7 DTUJIEH U MPOIUIEH — MpOCTeiime 1 17.10.2023 http://school-
PEICTAaBUTENN AJIKEHOB collection.edu.ru/
8 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1 24.10.2023 http://school-
STUJIEHA U U3YUYEHUE €0 CBOMCTBY collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Anxanuensl. byraguen-1,3 u

07.11.2023

http://school-

9 Metunbyraauen-1,3. [lomyuenue collection.edu.ru/
CUHTETHYECKOTO KaydyKa ¥ PE3HHBI
AJIKHMHBI: COCTaB U OCOOEHHOCTH 14.11.2023
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. http://school-
AlleTuneH — MpoCTeNIuii collection.edu.ru/
MIPEJICTAaBUTENb ATKHHOB
11 Brraucienus o ypaBHEHUIO 21.11.2023 http://school-
XUMHUYECKOUN peaKIuu collection.edu.ru/
12 ApeHsl: 6eH301 1 TOIYoJ. TOKCHYHOCTh 28.11.2023 http://school-
apeHoOB collection.edu.ru/
13 I'eneTrueckas CBsI3b YTIEBOIOPOJIOB, 05.12.2023 http://school-
NpUHAAIEKANUX K pa3IMYHbIM Kiaccam collection.edu.ru/
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB: 12.12.2023 htto://school-
14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC =
. collection.edu.ru/
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB: 19.12.2023 htto://school-
15 MIPUPOJIHBIN Ta3 U MOMYTHBIC HEPTIHBIC -
. collection.edu.ru/
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KoHTposabsHas paboTta 1o paszaeny 26.12.2023 http://school-
«YTIEBOIOPOJIB» collection.edu.ru/
17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI: 09.01.2023 http://school-
METaHOJI U 3TaHoJ. BogopoiHas cBsA3b collection.edu.ru/
18 MHOroaTOMHBIE CITUPTHI: ITUICHIITMKOJIb 16.01.2023 http://school-
U TIIALEPUH collection.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIbI, 23.01.2023
19 ¢u3nyeckre 1 XMMHUYECKHE CBOICTBA, http:/fschool

NPHUMCHCHUC

collection.edu.ru/
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20 Anpnerunsl: GopMaIbaeTua U 30.01.2023 http://school-
aneTanbAerul. AETOH collection.edu.ru/
OIHOOCHOBHBIE TIPEACIIbHbBIC 06.02.2023

http://school-
21 KapOOHOBBIE KHCIIOTHI: MypaBbUHAS )
collection.edu.ru/
YKCyCHas

29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa 13.02.2023 http://school-
pacTBOpa YKCYCHOM KHCJIOTBI» collection.edu.ru/
CreapuHOBast U 0JIEMHOBAs KUCJIOTHI, KaK 20.02.2023 hit hool

://school-
23 MIPEJICTAaBUTEIH BBICIIMX KapOOHOBBIX :
collection.edu.ru/
KHCIIOT

24 MBpI1a Kak COJIM BBICHIMX KapOOHOBBIX 27.02.2023 http://school-
KHCJIOT, NX MOIOIIlee JIeliCTBIE collection.edu.ru/
CrnoxHblie 3(UpPHI KaK TPOU3BOHEIE 05.03.2023 hit hool

://school-
25 KapOOHOBBIX KUCIIOT. [ uaponu3 i
collection.edu.ru/
CJIOKHBIX 3(hUpPOB

26 JKupbl: THAPOIN3, MPUMEHEHHE, 12.03.2023 http://school-
OunoJIorHYecKasi poJib )KUPOB collection.edu.ru/
VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI. 19.03.2023 hit hool

. ://school-
27 Baxneiimme npeacTaBuTeIu: TIIIOK03a, -
collection.edu.ru/
bpykTo3a, caxaposa

)8 Kpaxman u 11e/n1r05103a Kak IprupoIHbIe 02.04.2023 http://school-
TOJIMMEPHI collection.edu.ru/
KontponsHas pabota no pasaeny 09.04.2023 hit hool

://school-
29 «Kucnopopacoaepkaiime OpraHuueCcKue
POACOACPAKAI P collection.edu.ru/
COEIMHEHUS
16.04.2023 http://school-
30 AMUHBI: METHJIAMHUH U aHUJIUH

collection.edu.ru/
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AMHHOKHCIIOTHI KaKk aM(pOTEpHBIE 23.04.2023 hit hool
://school-
31 OpPraHWYECKUEe COCTUHEHUS, HX 1 :
collection.edu.ru/
ononornueckoe 3HaueHue. [lenrumpt
39 benku xak mpupoaHbIe 1 30.04.2023 http://school-
BBICOKOMOJIEKYJIAPHBIE COEIMHEHUA collection.edu.ru/
33 OCHOBHBIE TIOHSATHS XUMHHU 1 07.05.2023 http://school-
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN collection.edu.ru/
OcCHOBHBIE METO/IbI CUHTE3a 14.05.2023
o http://school-
34 BBICOKOMOJICKYIISIPHBIX COCTUHEHU. 1 .
collection.edu.ru/
[TmacTmacchl, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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