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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XMMHUM Ha YpPOBHE CpeIHero oomero oOpa3oBaHus pa3paboraHa Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit @enepanumny, TpeOOBaHMIA K pe3ylbTaTaM OCBOSHUS (enepaabHoi 00pa30BaTebHON MPOrpaMMBbl CPEIHETO 001Iero 0Opa3oBaHus
(®OIT COO), mpencraBieHHbIX B DefepalibHOM TocyaapcTBeHHOM oOpasoBarenbHoM craHgapTe COO, ¢ yuérom KoHuenmwu mnpemnojaBaHus y4yeOHOTO
npeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoit ®enepanuu, pealn3yrolIUX OCHOBHBIE 00pa30BaTeNbHBIE MPOrpaMMbI, 1 OCHOBHBIX
nonoxxeHuit «Ctparerun pa3Butus Bocnutanus B Poccuiickoit ®eneparuu Ha niepuoa 10 2025 rona» (Pacnopsbkenue IpaButenscTtBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY mOJIX0J0B K pa3paboTKe HporpaMMbl MO XHMHH, K OIpeAeieHHI0 oOuieil crpaTeruun oOydeHHs, BOCHHUTAHMUS U PA3BUTHUS OO0YUaIOLIUXCS
cpeactBamMu yueOHoro mpeamera «Xumusa» it 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHLENTyailbHble mnonoxeHuss PIrOC COO o
B3aMMOO0OYCIIOBICHHOCTH IIeJieH, COAepkKaHUs, pe3yJIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pazoBaHHe, MMOJyd4aeMOe BBITYCKHHUKAMH 00Ie00pa30BaTeIbHONW OpraHMU3alliy, SBISETCS HEOTHEMJIEMOH YacThl0 UX OO0pa30BAaHHOCTH.
OHO CcHyXXUT 3aBEpIIAIOIIMM STAllOM pealii3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYIIUX ILETOCTHON cHucTeMe
XHUMHAYECKOTO 00pa3oBaHMs. DTH HMEHHOCTH KACAIOTCS TMO3HAHMS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHHUS MUPOBO33PECHUS U OOIIEH KyJIbTYphI YEIOBEKA, a TAKXKe
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/J0pPOBbIO W MPUPOAHON cpene. Peamusyercss xumuueckoe oOpa3oBaHHe OOydyarolIUXCs Ha ypPOBHE
cpeaHero oomero o0pa3oBaHUs CPEACTBAMU YUEOHOTO MpeaMeTa «XUMUsS», COIEp)KaHHe M MOCTPOSHHE KOTOPOTO OIPECIICHBI B MPOTPaMME 10 XUMHH C
yu€ToM crienu(UKU HAyKU XUMUH, €€ 3HAaUCHUS B TTO3HAHHUH MPHUPOJLI U B MaTepUATbHON >KM3HHU OOIIECTBA, a TaKXkKe ¢ y4ETOM OOIIMX Ieseld U MPUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHEro ob1iero oopasosanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0coO0yi0 poJib B COBPEMEHHOW IMBIJIM3ALMU, B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOM
KynbTypbl. OHa BHOCUT CBOH BKJaJa B ((OPMUPOBAHHE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHHUS, B CO3JJaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHPE
KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, KOTOpoe (GOPMUPYETCS B XUMHUHU Ha OCHOBE IMOHUMAHUS BEIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHUS
B3alMOCBS3U MEX/y CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXHBIMU 001aCTIMU IPUMEHEHHUSL.

TecHo B3auMOZEWUCTBYS C JPYTMMH €CTECTBEHHBIMHM HAayKaMH, XUMHs CTaja HEOThEMJIEMOW YacThi0O MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBUEM
YCHEWIHOr0o TpyJda M KU3HU Kaxaoro wieHa oOuiectBa. CoBpeMeHHas XMMHS Kak HayKa co3uaTellbHas, KaKk Hayka BBICOKMX TEXHOJIOTWH HalpaBjeHa Ha
pelieHre rio0anbHbIX MPoOIeM yCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, YHEPreTHUECKOW, MHUILEBOW, 3KOJOrMYECKOW OE30MacHOCTH M OXpaHbI
3]10pOBBS.

B cooTBeTcTBHU ¢ O0MIMMU LENSMHU U IPUHIMIIAMU CPEHEro o01iero oopazoBanus coaepkanue npeamera «Xumus» (10—11 kmacebl, 6a30BbIH ypOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4YarolIMXCsl, HEOOXOAUMYIO UM i BBIpAOOTKHM MHPOBO33PEHYECKHUX
OPHEHTUPOB, YCIIEUIHOTO BKIFOUEHUS B )KU3Hb COL[MYMa, IPOAOIDKEHHs 00pa30BaHUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocrapnsomuMy npeaMmera «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas xuMmus» U «OOmiass M HeopraHMuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIep’KaHHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKM: cHCTeMa 3HAaHMN MO HEOPraHWYEeCKOH XUMHHM (C BKIIOYEHHEM 3HAHUN M3 0OLIei
XUMHH) U opraHuyeckoil xumuu. OopmupoBaHHe AAHHOW CHCTEMBbl 3HAHUN MPH W3YYEHUU MpeAMeTa O0EeCreurnBaeT BO3MOYKHOCTb PAacCMOTPEHHUS BCEro
MHOTr000pa3usi BeIECTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanusi KypcoB — «Opranudeckas xuMus» U «OO01Iast 1 HeopraHudeckas XuMus» copmMupoBaHa B MpOTrpaMMe IO XMMUU Ha OCHOBE
CHCTEMHOTI'0 MOAX0/1a K U3YUYEHUI0 Y4eOHOro Marepuana u o0ycioBiieHa HCTOPUUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpEAETIEHHBIX TEOPETHUECKUX
ypoBHsix. Tak, B Kypce OpraHn4eckoil XUMHUH BEILleCTBA PACCMaTPUBAIOTCS HA YPOBHE KJIACCHUECKON TEOPUHU CTPOCHUSI OPraHMUECKUX COETUHEHU, a TaKXKe Ha
YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEICTABICHUNH O CTpoeHHH BemiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BEILIeCTBaxX JAlOTCS B PAa3BUTHUH — OT
YTIEBOJOPOAOB /0 CIOKHBIX OMOJOTMYECKHM aKTUBHBIX COEAMHEHHMH. B Kypce opraHuueckoil XMMHUU IOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HAa YPOBHE



OCHOBHOT'O 00IIlero o0pa3oBaHUs MEPBOHAYATBHBIC MPEACTABICHUS O XMMUYECKOW CBS3M, KIAacCU()UKALMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKUu.

[Ton HOBBIM yriioM 3peHusi B mpeamere «XuMus» 0a30BOr0 YpOBHS pacCMaTpPHBAETCS W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOpEeTUUYECKHUI MaTepuall U (PAKTOIOTHUYECKHE CBEIEHUS O BEIECTBaX U XUMHUECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuyecKasi XuMHs»
00y4aroImuMcsl TPEeIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE MEPUOJIUUYECKOTO 3aKOHA C OOLIETEOPETHUECKUX U METOJ0JIOTUYECKUX TMO3UIUHI, TIy0Ke
MOHATh UCTOPUYECKOE N3MEHEHHE (DYHKIMH 3TOT0 3aKOHA — OT 00001Iaromeil 10 00BACHSIOMEH U IPOrHO3UPYIOLIEH.

Enunas cucreMa 3HaHUM O BAXKHEMIIHX BEIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U IPUMEHEHHUH, a TAK)KE O XMMUYECKUX PEAKLUAX, UX CYLIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JononHseTca B Kypcax 10 n 11 kimaccoB a1eMeHTaMu COnEp KaHtsl, UMEIOIUMU KYJIbTYpPOJIOTHUECKUI U IIPUKIIAJHON XapaKTep.
OTH 3HAHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMHUU C JPYTUMH HayKaMH, PAcCKpBIBAIOT €€ PoJib B TIO3HABATEILHOW M MPAKTHYECKOU JesI TeIbHOCTH
YeJI0BEKA, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPHM U MPAKTHUECKUX IPUIO0KEHUH XUMHHM, IIOMOTa0T BBITYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKU OCMBICIMBATh HH(POPMALIUIO U TPUMEHATH €€ JUIs
IIOTIOJIHEHUSI 3HaHUH, pellIeHUs MHTEJUIEKTYaJbHBIX U 3KCIIEPUMEHTAIbHBIX MCCIE0BAaTENIbCKUX 3a/1ad. B 1ienoM conepxanue yyeOHOro mpeamera «XuMHs»
JAHHOTO YPOBHS M3y4YCHHS OPUEHTHPOBAHO HA (HOPMHUPOBAHKE y OOYYAIOLINXCS MHUPOBO33PEHUYECKON OCHOBBI JUIsl TOHUMAaHUs PUI0CO(PCKUX MIeH, TAKUX KakK:
MaTepHalibHOE €IUHCTBO HEOPraHMYECKOr0 M OPraHMYEeCKOro MHpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOEHHEM, [O3HABAEMOCTb
MPUPOJIHBIX SIBICHUN ITyTEM SKCIIEPUMEHTA M PEIICHHS POTUBOPEUNI MEKAY HOBBIMH (DaKTaMU M TEOPETHUECKUMH MPEAITOCHUIKAMH, OCO3HAHUE POIH XUMUN
B PELICHUH 3KOJOIMUYECKUX MPo0ieM, a Takxke MpodsieM cOepeKeHnsl FHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3/1aHUS HOBBIX TEXHOJIOTUI U MaTepUaJIOB.

B muane pemieHus 3ajad BOCHMTAHMS, Pa3BUTHUS M COLMAIM3ALMM OOy4yaroOUIUMXCs MNPUHATHIE MPOrpaMMONl MO XHMHHU IOAXOJbI K OIPEIEICHUIO
COJIep KaHUsl M OCTPOCHUS IpeAMETa MpelycMaTpUBalOT (OPMHUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUN, UMEIOIMIMX 0a30BOE€ 3HAYCHME JJIS PA3IMUHBIX
BUJIOB JICATEIBHOCTH: PEIICHHS MpoOJieM, IMOWCKa, aHauu3a M 00paboTku WH(OpMAIKM, HEOOXOAWMBIX Ui NPUOOPETEHHS ONbITa MPAKTHYECKOW W
HCCIIEIOBATEIBCKOM NEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B II03HAHUU XUMHUHU.

B npakTtuke npenojiaBaHusi XMMHM Kak Ha YpOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00IIero 00pa3oBaHus, IPHU ONPEEeIICHUN
COZIep KaTeIbHOM XapaKTepUCTUKHU LieJel U3ydeHHUs peMeTa HalpaBlIieHUeM MepBOCTENIEHHON 3HaUMMOCTH TPAJUIIMOHHO MPHU3HAETCS (POPMUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTHUECKOM JESTEbHOCTH YeI0BeKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYPHI.
C MeToIM4ecKoM TOUKH 3pEHUs TaKOM IMOAXO0/ K ONPEEIICHUIO LIEJIeH N3ydeHMsI IPEAMETA SBIISETCS BIIOJIHE ONPaBAAHHBIM.

CornacHo JaHHOM TOUKe 3pEeHHUs TTIaBHBIMU LIEISIMU U3y4eHHs ITpeameTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) aBasitoTes:

(OopMHpPOBAHHE CHCTEMbl XMMHUYECKHX 3HAHUI KaK Ba)KHEHIIEW COCTaBISIOLIEH €CTEeCTBEHHO-HAyYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOM JiexXar
KIIIOYEBbIE MOHATHS, (yHJAaMEHTaIbHbIE 3aKOHBl U TEOPUM XHUMHM, OCBOEHHE sI3bIKa HAayKH, YCBOCHHE M MOHHMAaHHE CYLIHOCTH JOCTYIHBIX 00001IeHMH
MHPOBO33PEHUYECKOIr0 XapakTepa, 03HaKOMJICHUE C HICTOPUEN UX PA3BUTHUS U CTAHOBJICHMS;

dbopmMHpoBaHHE U Pa3BUTHE IMPEICTABICHUM O HAYYHBIX METOJaX IO3HAHMS BEUIECTB U XUMMUYECKMX PEAKIMHA, HEOOXOAMMBIX IS MpUOOpeTeHHs
YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHX SBJIICHUM, NMEIOIIMX MECTO B IPUPOE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHUH U CIIOCOOOB JEATETHLHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM M OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTa, COOJIOICHHUEM IpaBHII
0e30macHOTO OOpaIeHHs C BEIICCTBAMHU.

Hapsiny ¢ stuMm, copepikarenbHas XapaKTEpUCTHKa LEJIed M 3a7ad M3ydeHUs IIPeAMETa B IIporpamMme M0 XMMHUU YTOYHEHA U CKOPPEKTHUPOBAHA B
COOTBETCTBUM C HOBBIMHU IMPHOPUTETAMU B CHUCTEME cpeaHero ooduiero oOpazoBaHus. CeroiHs B NpENoJaBaHUM XUMHU B OOJbIIEH CTENeHH OTAAETCS
NPEANOYTeHUE MPAKTUUECKOW KOMIIOHEHTE COJepKaHHsl OO0y4eHHs, OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIMYCKHHKA 00I1€00pa30BaTeIbHOM OpraHu3aluy,
BJIQ/ICIOIEr0 HE HAO0OpOM 3HaHUi, a QYHKIIMOHATIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHMSIMH aKTHBHOI'O MOJyYEHUS! 3HAaHUN U MPUMEHEHUs X B
peanbHOM JKU3HU I PELICHUS IPAKTUYECKUX 3a1aY.



B cBsa3u ¢ aTHM IpH U3Yy4YCHUU IIPEAMCTA «XuMus» JAOMUHHPYIOIICC 3HAUCHUC HpI/IO6peTaIOT TakuC ICJIM U 3aJa4M, KaK:

amanTanus OOyJaromUXCs K YCIOBHSIM JTUHAMHYHO Pa3BHBAIOIIETOCS MHUPA, (OPMHPOBAHWE HHTEUIEKTYyaIbHO PA3BUTOW JMYHOCTH, TOTOBOH K
CaMOO6pa3OBaHI/IIO, COTPYAHUYICCTBY, CaMOCTOATCIIbHOMY IPHUHATHUIO T'PAaMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHLBIX KMU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMU
U MX TIPUMCHCHUEM;

dbopMupoBaHHe y OOYyYAIONIUXCS KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMN), MMEIOIIUX YHUBEPCAILHOE 3HAYCHHE JUISI Pa3IMYHBIX BHJIOB
JeSTEeIbHOCTH: PEUICHUs MPOoOIIeM, IMOMCKa, aHaau3a U 00paboTKH MHPOPMAIIUU, HEOOXOAUMBIX JUISI TPUOOPETEHUS OMbITa ACITEIBHOCTH, KOTOpasi 3aHUMAeT
BaXHO€ MCCTO B IIO3HAHUU XUMHH, a TAKXKE AJId OLICHKHU C HO3HLIHﬁ SKOJIOTHYECKOU 0€30IMacHOCTH XapakTepa BJIHAHNA BCIICCTB U XUMHUYCCKUX ITPOLIECCOB Ha
OpTraHu3M YeJIOBEKa M MMPUPOTHYIO CPEY;

pa3BHUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYaroMMXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO MPHUOOpETaTh
HOBBIC 3HAHUS 110 XMMHUHU B COOTBETCTBHUU C JKU3HEHHBIMH IMOTPEOHOCTSMH, HCIIOIB30BATh COBPEMEHHbBIE HH(DOPMAIIMOHHBIC TEXHOJIOTHUH JIJIS IIOUCKA M aHATTN3a
y4eOHOI 1 HAYYHO-TIOMYJISIPHONW MH(POPMALUU XUMHUYECKOTO COJICPKAHNUS;

(dbopMHpOBaHKE U pa3BUTHE Yy OOYYAIONIMXCS aCCOIMATUBHOIO M JIOTHYECKOTO MBINUICHUS, HA0I0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIC
OCO6€HHO HGO6XOI[I/IMI>I, B HaCTHOCTH, IIPpH INIAHUPOBAHUU U ITPOBCACHNUN XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIIUTAHHE Yy OOyYaroImuxcs yOekIEHHOCTH B TYMAaHHUCTHUYECKOW HANpPaBICHHOCTH XHMHH, €€ BaXXHOW POJIM B PEIICHUHM TIII00ATBHBIX IMPOOJIEM
palOHAJIBHOI'0 MPHUPOAOIIOIb30BAHMA, ITOIOJHCHUA OJHCPIrETUUYCCKUX PECYpCOB M COXPAHCHHS HNPHUPOAHOIO PABHOBCCHA, OCO3HAHUA H€O6XOI[I/IMOCTI/I
OEpEe)KHOTO OTHOILEHHS K MPHPOJE M CBOEMY 3JIOPOBBIO, a TaK)Ke MPUOOPETEHHs ONbITA MCIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JIJISI MPUHSTHS TPAMOTHBIX
pemeHHﬁ B CUTyalluAX, CBA3AHHLIX C XUMHWUYCCKUMU ABJICHUAMMU.

B y4eOHOM 1u1aHe cpeHero oomero oopa3oBaHus npeaMer «XuMus» 0a30BOTr0 YPOBHS BXOJHUT B COCTaB MpeaAMeTHON 00iacTu «EcTecTBeHHO-HAayYHBIC
MPEAMETHD.

OO11iee yncI0 4acoB, OTBEAEHHBIX ISl U3YyYCHHS] XMMUHU, Ha 6a30BOM ypOBHE CpelHEro odiero oopasoBanus, cocrapiser 68 yacoB: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezernto).

COJAEPKAHUE OBYYEHUSA

10 KJTIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMMHU

[Ipenmer OpraHu4YeCcKOu XUMUH: eé BO3HUKHOBEHHUE, pa3BHUTHE n 3HaUCHHE
B MOJYYEHUH HOBBIX BEIIECTB M MaTepuaynoB. Teopusi cTpoeHHs opraHmyeckux coeauHeHud A. M. BytnepoBa, €€ ocHOBHbIE MoOJOKeHHS. CTPYKTypHbIE
(hopMyIBl OpraHYecKuX BemecTB. ['oMomorus, n3oMepus. XUMHYECKasi CBSI3b B OPraHUYECKUX COSTMHEHUSIX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o knaccupUKalUA OPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHMYecKUX COCIWHEHUH (cucTeMaTHdecKasl) U TPUBHAIbHBIC HA3BaHUS
BOKHEHIINX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB.



OKclepUMEHTAIbHbIE METOJIbl W3YYEHUs] BEIIECTB M UX MPEBpAIlEHUH: O3HaKOMJIEHHE ¢ 00pa3llaMy OpPraHMYeCKUX BELIECTB M MaTepHajaMH Ha HX
OCHOBE, MOJIETTUPOBAHNE MOJIEKYJI OpraHMYECKHUX BEILEeCTB, HAOIIOIEHNE U ONKUCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB 10 MPEBPALIEHUIO0 OPraHNYECKUX BEIECTB
IIpU HarpeBaHuU (IUIaBICHHE, OOYTTTUBAHHUE U TOPEHHE).

YraeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOIMYECKHH psii. MeTaH M 3TaH — MPOCTEHIINE MPEJCTaBUTENN AJIKaHOB: (PM3UUECKHUE M XMMHYECKHE CBOMCTBa
(peakuuu 3aMeUIeHHUS U TOPEHUS ), HaXOXKACHHUE B IPUPO/IE, TIOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHIA Psijl. DTUJICH U MPOIWIEH — MPOCTEHINNE MPEACTaBUTENN AIKCHOB: (PM3NYECKUE U XMMUYECKHE CBOICTBA
(peakuuu rUAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATAIINH, OKUCICHUS U TOJTUMEPU3AIINH ), TIOTyYeHUE U IPUMEHEHHUE.

Anxamuensl: Oyraguen-1,3 u wMerwiOyramueH-1,3: cTpoeHue, BaKHEWIIME XHMHUYECKHE CBOMCTBa (peakius mnonuMmepu3anuu). [lomydenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUN Psil. ALCTUICH — MPOCTEHIIHIA MPEeICTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, (hU3NYECKHE U
XMMHUYECKHE CBOICTBA (peaKkIu TUAPUPOBAHMS, TAIIOTE€HUPOBAHUS, THIPATAllUU, TOPEHHUS ), TOJTydeHHE U TPUMEHEHHUE.

Apenbl. beHszon: cocraB, cTpoeHHe, (QHU3MYECKHE U XUMHUYECKHE CBOWCTBA (pEaKkiWH TaJlOTEHHPOBAHWS W HHUTPOBAHUS), IMOJNyYeHHE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, Quauyeckue U XUMUYECKUe CBOUCmea (peakyuu 2al02eHUpo8aHus U HUMPOBAHUs), NOJYUEeHUe U
npumerenue. TOKCUYHOCTb apeHOB. I 'eHeTnuecKast CBsI3b MEX/y YIJIEBOAOPOIaMU, IPUHAAIEKALMMYI K PA3IMYHBIM KJIacCaM.

[Tpupoanbie UICTOYHHUKHU YTIIEBOAOPO0B. [Ipupoauslii ra3 u nomytHble HedTaHbIe Ta3bl. HedTh U e€ npoucxoxaenue. CriocoOsl nepepadoTku HEPTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUH, KaTaTUTHIECKHi ), muposns. [IpoaykTel mepepaboTku HeTH, UX TPUMEHEHNHE B TIPOMBIIIICHHOCTH U B ObITY. KameHHBbIi
yroJib U IPOAYKTHI €T0 MepepadOoTKH.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHMs] BEIIECTB M MX NPEBpALICHUI: O3HAKOMJIEHHE ¢ OOpa3lamH IUIacTMacc, KaydyKOB M PE3MHBI, KOJUIEKLMU
«Hed1b» 1 «Yromp», MoAeTUpOBaHHWE MOJIEKYJT YIJIEBOJOPOAOB U TajJOrE€HONPOU3BOJIHBIX, MPOBEACHUE OIPAKTHUYECKONH pabOoThl: MOITY4YeHHE JTUJIICHA U
W3YyYEHHUE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Bbruncnenus no ypaBHEHMIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMUYECTBA UCXOJAHOIO BEUIECTBA UM MPOAYKTA PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIIMHN).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHON M 3TaHO]: CTPOEHHe, (pu3MyecKkrue M XUMHUECKHE CBOWCTBa (peakiMHM C aKTUBHBIMU MeETallIaMH,
raJlor€eHOBOJIOPO/IaMHU, TOPEHUE), TpUMeHeHUe. BojopoiHbIe CBSI3U MEXy MOJIEKYJIaMH criupToB. JleificTBre MeTaHOJIa M 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoroaToMHbI€ CIUPTHI. DTUJIEHTIIUKOIb U TIHMLIEPHUH: CTPOCHHUE, (PU3NYECKHe U XMMUYECKHe CBOWCTBA (B3aUMOJICHCTBHE CO IIETIOUYHBIMU METAIlJIaMH,
KauecTBEHHas peakiiis Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBUE Ha OpraHu3M yenoBeka. [IpuMeHenne riuuepuHa u TUIICHTJTUKOIIS.

®deHoJI: CTpOEHUE MOJIEKYIIBI, (PU3NYEeCKHe U XuMUUecKue cBoiicTBa. TokcnuHocTh (heHomna. [Ipumenenue penona.

Anbaeruabl U kemonwsl. Dopmanpaeruy, aneTalbIerul: CTpoeHHe, (U3NYECKne M XUMHUYECKHE CBOMCTBa (peakluu OKHUCIEHUS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIINH ), TIOJyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE TpeneabHble KapOOHOBBIE KUCIOTH. MypaBbiHasl U YKCYCHasi KUCJIOTBI: CTpOeHHE, (PU3HUECKhe M XMMHUYECKHE CBOMCTBa (CBOMCTBA,
obmue Juis Kjacca KHUCIOT, peakius sTepudukanuu), mnoiydyeHue U npumeHeHue. CTeaprMHOBask M OJIEMHOBAs KHUCJIOTHI KakK MPEJICTABUTENN BBICIIMX
KapOOHOBBIX KUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CroxHble 2pUpbl KaK TPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['Hponu3 cnoxxHbXx 3¢upos. Kupsl. ['unponus xupos. [Ipumenenne xupo. bruonornueckas
POJIb KHUPOB.




VYraeBoapl: cocTaB, Kiaccu(UKalusi yriieBOoAOB (MOHO-, M- M TOJIMcaxapujbl). [oko3a — MpOCTeWHIM MOHOCAaXapH: OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (DU3UYECKUEe M XMUMHUYECKHE CBOWCTBa (B3ammojeilcTBue ¢ ruapokcuaoM menu(ll), okucienwme ammuadHbiM pacTBopoMm okcuua cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAX0XKICHHE B IPUPOJE, TpUMEHEeHHe, Ononoruueckas poib. @orocunre3. @pykro3a Kak H30Mep TITIOKO3bI.

Kpaxman u nemironosa kak npupojHbie noiauMepsl. CTpoeHre Kpaxmaia U 1esuitono3sl. dusnueckne U XMMUYECKHE CBOMCTBA Kpaxmala (THAPOIuU3,
Ka4yeCTBEHHAs! PEaKIIHsi C HOJIOM).

OKCIepUMEHTAIbHBIC METO/Ibl U3YUEHUSl BEIIECTB U MX MPEBpAlllEHUN: MPOBeACHUE, HAOII0IEHNE U OMUCaHUe AEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIHUPTOB, KAUECTBEHHBIC PEAKIIMHM OJHOATOMHBIX CIIUPTOB (OKMCIIEHUE dTaHoia okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOJCHCTBHE TIHIIEPHHA C
ruapokcuaoM meau(Il)), anpaernaoB (OKUCIeHHE aMMUaYHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcumom meau(Il), B3anmoaeiicTBue Kpaxmaia ¢ HOJI0M),
MIPOBE/ICHUE MPAKTHUECKON PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruucrienus mo ypaBHEHHIO XMMUYECKOH peakuuu (Macchl, 00b&éMa, KOJIMYECTBa UCXOIHOTO BEUIECTBA WIIM MPOJYKTa PEaKIMH M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIHH).

A3oTCoAepKale OpraHnIecKue COeTMHEHHUS.

AMUHOKUCIIOTBI Kak aMdoTepHble opraHudeckue coequHeHus. Dusnueckne M XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (HAa TMpUMEpe TIIHIIMHA).
Buonornveckoe 3HaueHNEe aMHHOKUCIIOT. [lenmTup.

benku xak mpupojHbIe BHICOKOMOJIEKYISpHbIE coennHeHus. [lepBuuHas, BTOpuyuHas U TPETHYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, ACHATYpalUsl, KAYeCTBCHHbIC PEAKIINN Ha OCIIKH.

DKCIepUMEHTAIbHbBIC METO/Ibl U3YYEHHUS BEIIECTB U UX MPEBPANICHUN: HaOII0IeHNEe U OMKICAHNE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus OeIKOB MpH
HarpeBaHWH, [IBETHBIC PEAKIIUU OCIIKOB.

BbicokomosiekysipHbie coeUHEeHHs

OCHOBHBIEC TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIWHEHH: MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AIMH, CPEIHSS
MoIeKyisipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOTMMEpHU3alis U MOJTHUKOH IEHCAITHSI.

OKcIepUMEHTAIbHbIE METO/IbI M3YUCHHS BEIIECTB M UX MPEBPAIIEHUH: O3HAKOMIICHHE ¢ 00pa3aMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC,
Kay4yKOB.

MeXnpeAMETHBIE CBSI3H.

Peanu3anust MeXNpeAMETHBIX CBA3€H MPU U3yU4EHUU OpraHnYecKoi xumuu B 10 Kiacce OCYIIeCTBISETCS Yepe3 UCMOIb30BaHNE KaK OOIINUX €CTeCTBEHHO-
HAyYHBIX TIOHSITHN, TaK U MIOHSATUH, SBJISFOIIAXCS CHCTEMHBIMH TSI OT/ICITBHBIX TIPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAyuYHbIE TOHSTHS: SBICHHWE, HAaydHbIM (DakT, THIOTe3a, 3aKOH, TEOpHSs, aHAIM3, CHUHTE3, Kiaccudukamus, NEepUOAHUYHOCTD,
HaOJI0ICHNe, N3MEPEHNE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

dusmka: Marepus, YHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUI YPOBEHb, BELIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa,
(u3HYeCKre BEIMUNHBI U €IMHHIIBI KX U3MEPCHHSL.

buonorus: kierka, opranusm, Ouochepa, OOMEH BEIIECTB B OpraHusMe, (pOTOCHHTE3, OMOJIOTUYECKH aKTHBHbIE BellecTBa (OETIKH, YIIIEBOABI, KHUPHI,
(bepMeHThI).

I'eorpadus: MuHepabl, TOpHbIE TOPOIbI, TOJE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIEe MPOIYKThI, OCHOBHI PAIMOHAIBHOTO TUTAHUS, MOIOIIHE CPE/ICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPETapaThbl, MaTepruabl U3
HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.




IVDTAHWPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOIT'PAMMBI I10 XM HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHHUs OOY4YaIOMIMMHUCS NPOTrpPaMM CpeaHero oOmiero o0pa3oBaHUsS (JIMYHOCTHBIM,
METAINPEIMETHBIM M MPEIMETHbIM). HaydHO-METOIMYECKOi OCHOBOW Ui Pa3pabOTKH TUIAHHPYEMBIX PE3yJIbTAaTOB OCBOCHHS IMPOTPAaMM CPEIHETO OOIIETo
00pa3oBaHUs SABISETCS CUCTEMHO-/ICSITEIbHOCTHBIN MOIX O/,

B coOTBeTCTBHU € CHCTEMHO-AEATEIBHOCTHBIM MOJIX0JIOM B CTPYKTYPE JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro
0011ero 00pa3oBaHus BBIICTICHBI CIICTYIOIINE COCTABIISIONINUE:

OCO3HaHHE 00YYAFOIIUMUCS POCCHICKON TPKIAHCKON HICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPE/ICIICHUIO;

HaJU4Yle MOTUBAIIUU K 00YUYEHUIO;

IeJICHAIPABICHHOE PA3BUTHE BHYTPEHHUX YOCIKICHHUI JIMYHOCTH HA OCHOBE KJTFOUEBBIX [ICHHOCTEH M UCTOPHYCCKUX TPAAUIIUI 0a30BOW HAYKU XU MHU;

TOTOBHOCTH M CIIOCOOHOCTH O0YYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIILHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MTPUCYIIUMH IETOCTHON
CHCTEME XUMHUECKOT0 00pa30BaHus;

HAJIMYHME TIPABOCO3HAHUS SKOJIOTUIECKON KYIbTYPhI U CIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH KU3HEHHBIC TITAHBI.

JIMuHOCTHBIC pPE3yNbTaThl OCBOCHHS IpeaMeTa «XHUMUs» IOCTHUTAIOTCS B CAMHCTBE YYeOHOH M BOCIHUTATEIBLHOW JIEATEIBHOCTH B COOTBETCTBUH C
T'YMaHHCTUYECKUMH, COIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH M HJeajJaMH POCCHICKOTO TPaKJAHCKOTO OOIIEeCTBA, NMPUHATHIMH B
o0IIIeCTBE HOPMAMH M TPaBUJIAMHU TTOBEACHUS, CIHOCOOCTBYIOUIMMH TPOIECCaM CaMOIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOI'O CTAHOBJICHHS JIMYHOCTH
00yJarommxcs.

JIuuHOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMmera «XHMHS» OTPaKAKT CHOPMHUPOBAHHOCTH OMBITA TO3HABATEIILHOM M IMPAKTUYECKOW JIEATEIBHOCTH
00yJaroImuxcs Mo peayu3auy IPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMSA '

0CO3HAHMS 00YUYAFOIIUMUCS CBOMX KOHCTUTYIIHOHHBIX MPaB M 0053aHHOCTEH, yBAKEHHS K 3aKOHY U TIPABOIIOPSIKY;

NPE/ICTABICHUS O COI[MATIBHBIX HOPMaxX M MpaBHIaX MEXJIMYHOCTHBIX OTHOIICHHH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATENBHOCTH MPH CO3AAHUU yIeOHBIX MPOEKTOB, PEHICHWH yYeOHBIX M IMO3HABATEIBHBIX 33144, BBHITIOJHEHHH
XUMHUYECKHX 3KCIIEPUMEHTOB;

CTIOCOOHOCTH IMMOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTHX TPH aHAIH3€ Pa3INYHBIX BUIOB y4eOHOW AEITEITbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY ¥ HAyYHOMY HACIIEAHIO OT€YECTBEHHOW XHUMUHU;

YBaKEHHsI K MIPOIecCy TBOPUYECTBA B 00JACTU TEOPUHU U MPAKTUUECKOTO MPUMEHEHHs] XMMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHUSI HAYKH €CTh Pe3ysbTar
JUTUTENTEHBIX HAOIIOICHNUH, KPOTIOTJIMBBIX SKCIIEPUMEHTABHBIX IIOMCKOB, IIOCTOSTHHOTO TPYy/la YYEHBIX M MTPAKTHKOB;

MHTEpeca M M03HABATEbHBIX MOTUBOB B MOJIYYEHUH U MOCIENYIOIIEM aHaJIM3e MH(OPMAIIMH O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTeUeCTBEHHOU
XMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOTO CO3HAHUSI, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallHH, CBSI3aHHBIC c XUMHUYECKUMHU SIBIICHUSIMH,
Y TIPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH,



TOTOBHOCTHU OLICHUBATH CBOE ITOBEJACHUE U IIOCTYIKH CBOMX TOBAPHUILEH C MO3ULUN HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE IIOCIECACTBUU 3THUX
IIOCTYIIKOB;

4) hopMupOBaHUS KYJIbTYPHI 3/10POBb:

IIOHMMAaHMsl 1LIEHHOCTEH 3/10pOBOro M Oe3omacHOro o0pas3a >KM3HH, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHOMY (DU3MUECKOMY M
[ICUXUYECKOMY 370POBBIO;

co0JIr0IeHMs ITPaBUII 0€30M1acHOr0 OOPALEHHUs C BELIECTBAMU B OBITY, IOBCEJHEBHOM KU3HU U B TPYIOBOM J1€ATEIIHOCTH;

MOHUMAaHHMSI IEHHOCTH MPABUJI UHUBHIYaTbHOTO M KOJUIEKTUBHOTO 0€30MIaCHOTO MOBEACHUS B CUTYAlUsIX, YIPOKAIOMINX 3A0POBBIO U KU3HU JIIOJICH;

OCO3HAHMA NOCJIEICTBUM U HENIPUATUS BPEIHBIX NPUBbIUEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KYpEHUS);

5) Tpy/10BOT0 BOCIUTAHUS

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B yU€OHO-HCCIIEI0BATENbCKOM 1€ATEIbHOCTH, OOIECTBEHHO MI0JIC3HON, TBOPUECKON U IPYTUX BUJAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHUE B PELLIEHUH IIPAKTUUYECKUX 3a/1a4 COLMAIbHON HAPaBIECHHOCTH (B paMKax CBOEIO KJjlacca, IKOJIbI);

MHTepeca K MPAKTUYECKOMY U3yUEHHIO MpodeccHil pa3inyHoro posa, B TOM YUCJI€ Ha OCHOBE IPUMEHEHHMSI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHUs K TPYAY, JIIOJSAM TPYyJa U pe3yJbTaTaM TPYIOBOH JAESITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MH/AMBUYAJIbHOM TpaeKTopuu oO0pa3zoBaHus, Oynyieil npodeccun u peannsannuy cOOCTBEHHBIX KU3HEHHBIX 1JIAHOB
C y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPeOHOCTEH 001IIeCcTBa;

6) IK0JIOTHYECKOTO0 BOCTIHTAHUSA:

9KOJIOTMUYECKHU 11€1€CO00Pa3HOro OTHOLIEHUS K IPUPOJIE, KaK UICTOYHHUKY CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHMsI [NI00ATBHOTO XapaKTepa HKOJOTMUECKUX NPo0sIeM, BAMSHNS SKOHOMUUYECKUX IPOLIECCOB HA COCTOSHUE TPUPOTHON M COLIMATBHOM Cpelibl;

OCO3HaHUsl HEOOXOJMMOCTHU UCIIOIb30BAaHUS JOCTHKEHUN XUMUH IS PELLIEHUS] BOIPOCOB PallMOHAIBHOI'O IPUPOI0NIOIb30BaHUS;

aKTUBHOI'O HENpUATHS ACHUCTBHUM, NPUHOCIILUX BpPEA OKpYXKarolled MpUPOJHON cpejie, YMEHHUs MPOrHO3MpOBaTh HEOIAronpHUATHbIE SKOJIOTHYECKHE
ITOCJIEICTBUS IIPEANIPUHUMAEMBIX IEUCTBUI U MPEIOTBPAILAT HUX;

HaJu4usl Pa3BUTOIO HKOJIOTMYECKOTO MBINUICHHS, DKOJIOTMYECKON KYJIbTYpBI, OIbITA JIEATEIBHOCTH DKOJOTMYECKOW HANPABICHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI MMHU B I103HABaTEIbHONW, KOMMYHHKATUBHOM M COLUAJIBHON INpAKTUKE, CIIOCOOHOCTH M YMEHMSI aKTMBHO MPOTHBOCTOSITH HIEOJIOTHH
xemodoouu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOILECTBEHHOM MPaKTHKHY;

MOHMMAaHUs CNEeUU(PUKN XMMUU KaK HayKd, OCO3HaHMs €€ poju B (OPMHUPOBAHMM PALMOHAIBLHOTO HAYYHOI'O MBILIUICHMS, CO3JaHUH II€JIOCTHOTO
IPEJCTaBICHNUS 00 OKPYXAIOIEM MUpPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U peleHrH IpoOIeM COXpaHEeHUs
IIPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO00W 3HAYMMOCTH XUMHHU U1l COBPEMEHHON IUBWIM3ALMK: B €€ T'yMaHUCTHMUYECKON HANpaBICHHOCTH M BaKHOM pOJM B CO3aHHUU
HOBOM 0a3bl MaTepHaIbHON KYyJbTYphl, PEIICHUU TJI00ATBHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHUS YENIOBEUYECTBA — ChIPhEBOM, SHEPreTUYECKOW, MUIIEBOUH U
HKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTHUHM MEIUIMHBI, 00ECIIEUEHUN YCIOBHUH YCIEHUIHOTO TPYAa M 3KOJOIMYECKHM KOM(OPTHOM >KHM3HM KaXKAOro YJeHa
001I1eCTBA;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJIOB MO3HAHMS, UCIOIb3YyEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJiyyaeMble 3HaHHS JJIs aHalu3a U OOBSCHEHHUS SBJICHHUM OKpYXKAIOLIEro MHUpa W MPOUCXOJAMIMX B HEM H3MEHEHUH, YMEHHUS JAelaTh O00OCHOBaHHBIE
3aKJIIOYEHUS] HA OCHOBE HAayYHBIX (DAKTOB M UMEIOIIMXCS JAaHHBIX C LIEJIbIO MOJIyYSHHsI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIbHO UCIIOJIB30BAaTh XUMUYECKUE 3HAHUS JIJISl pelIeH sl MPo0JIeM B peasIbHbIX KU3HEHHBIX CUTYaIlUsX;



MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOM A TEIIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHIO, K AKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUI MO XMMHUH B COOTBETCTBHUH C
KU3HEHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax npodecCHoHaATbHON AeITeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO MpeaMeTa « XUMHEs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PCHUS OOYYAIONIUXCS MEKIUCIUIIMHAPHBIC (MEXKIPEIMETHbIE) OOIIEeHAYYHbIC TOHATHS, OTPAKAIOIIHNE
[[EJIOCTHOCTh HAYYHON KapTHUHBI MUpPA U CIEeNU(UKY METOJOB IMO3HAHUS, WCIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEUIECTBO, SHEPTHs, SIBJICHUE,
MPOLIECC, CUCTeMa, Hay4YHbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JApYyTue);

VHUBEpCaJIbHbIC YYeOHBIC JEHCTBUS (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYISTHBHBIC), oOecrneunBaromue (GopMHUpOBaHHE (QYHKIIMOHATBHON
TPaMOTHOCTH U COIIMAILHOM KOMITETEHIIUN 00yYaroXCs;

CIOCOOHOCTH OOYYAIONIUXCS MCIIOJIB30BAaTh OCBOCHHBIC MEXKIUCIUIUITMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W yYHHUBEpCAIbHBIC yueOHBIC JCUCTBHS B
MTO3HABATEIPHOW U COIMAIBbHOM MPAKTHKE.

MerarnpeaMeTHbIE PE3YNbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU YUYE€OHBIMH I103HABATEIbHBIMH, KOMMYHUKATUBHBIMHU M PETYJISITUBHBIMU
EUCTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU IO3HABATEJIbHBIMU J1eHCTBUAMM:

1) 6a3oBble JIOTHYeCKHUeE eiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTyaIU3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OIMPECACIIATH LCIN ACATCIIBHOCTH, 3a/laBas MapaMETPbl U KPUTCPUHN UX JOCTUIKCHHA, COOTHOCUTD PE3YJbTAThbl ACATCIIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;

MCII0JIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI IOTUUECKOTO MBIILJIEHUS — BBIACISATh XapaKTEPHbIE TPU3HAKU OHATHUH U YCTAHABIMBATh UX B3aUMOCBS3b,
HCIIOJIB30BATb COOTBCTCTBYIOUIUEC ITOHATUSA JIJIA O6”I7$ICHGHI/I$I OTACJIBHBIX (1)aKTOB u $IBJ'ICHPII7[;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATb NPUYIUHHO-CJICICTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHUBHBIC, JACTYKTUBHBIC, M0 AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHS B PacCMaTPHUBAEMBIX
SIBJICHUAX, (bOpMYJ'II/IpOBaTI) BBIBOABI U 3aKJIFOUYCHUS,

MPUMEHSITh B TMPOIIECCE MO3HAHUS, HCIONIb3yeMble B XUMUU CHUMBOJHYECKHE (3HAKOBBIC) MOJENH, MPEeoOpa3OBHIBATH MOJAEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ) 3JIEMEHTa, XUMHUYEeCcKasi opMysia, ypaBHEHHE XUMUYECKON peakluy — IPU PEIIeHUH y4eOHbIX MO3HABATENIbHBIX U MPAKTHUECKUX
3a/1a4, IPUMEHATh Ha3BaHHbIE MOJICIbHBIC MPECTABICHUS ISl BBISIBICHUS XapAaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEILIECTB U XUMUUYECKUX PEAKIIUN.

2) 6a30BbIe UCCJIEN0BATEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIHil;

dbopmynupoBaTh IEIM W 3aJa4d HCCIEIOBAHUS, WCIOJIb30BaTh ITOCTAaBICHHBIE M CaMOCTOATEIHHO C(OpPMYyIHpPOBAaHHBIE BOIMPOCH B Ka4YECTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI 1 (DOPMHUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,



BJIaJIETh HaBbIKAMHM CAMOCTOSATEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YICHUUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HAOMIIOIATh 32 XOJ0M
mpolecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATH €ro pe3ynbraT, (GopMmyiaupoBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIHHO JOCTOBEPHOCTH pE3yJbTaTOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHOK padoTe;

MIPUOOPETATh OMBIT YUEHUYECKON HCCIIEI0BATEIbCKON U MPOSKTHON JIEATEIbHOCTH, MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B [IO3HAHHUS.

3) padora ¢ ungopmanmei:

OpPHEHTUPOBATHCS B PA3NIMYHBIX HCTOYHHMKAX HH(OpManuu (HaydHO-TIONYJSIpHAs JUTEpaTypa XMMHUYECKOTO COAEpIKaHUs, CIIPaBOYHBIE IOCOOMS,
pecypcsl MHTepHera), aHanu3upoBaTh HH(DOPMALMIO Ppa3IUYHBIX BHAOB U (OpM TMpEACTaBICHHS, KPUTUYECKH OLIEHHWBATh €€ JOCTOBEPHOCTh H
HEIPOTUBOPEUUBOCTB;

(dbopMynupoBaTh 3ampochl U MPUMEHATh pa3jMuHble METObl MPHU MOHMCKE U 0TOOpe HMH(pOpManuu, HeoOXOIUMOU NJs BBIMOJHEHHUS y4eOHBIX 3adad
ONPEACIEHHOTO THUIIA;

MPUOOPETATH OIBIT UCIIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATH ONTUMAIIbHYIO (hOpMY TIpeCTaBICHNUS HHPOPMALIUH (CXeMBbl, TpadUKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KauecTBE CpeJICTBa Mpu paboTe ¢ XUMHUYECKON HHGOpManuel: NPUMEHSATh MeEXMpeAMETHble (Puznyeckue u
MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00peBUaTypbl, HOMEHKJIATYDPY;

UCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU 1€ CTBHAMM:

3aJ1aBaTh BOIIPOCHI 1o CYLLECTBY oOcyxnaemMoi TEMBI B xoJe Juanora
W/WJH TUCKYCCHUH, BBICKA3bIBATh UAEH, (DOPMYIUPOBATH CBOU MPEIOKEHHUS OTHOCUTENIBHO BBIMOTHEHUS MTPEITI0KEHHON 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH Pe3ylIbTaTOB IMO3HABATEIHHOW EATEILHOCTH, TMOJTYYSHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH TpHU
BBITIOTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW paboOThl MO HMCCIEAOBAHUIO CBOWMCTB M3YYaeMbIX BEIIECTB, pealu3aluu y4eOHOTO TpoeKTa M
dhopmynupoBaTh BBIBOJIBI
0 pe3yNbTaTaM MPOBEASHHBIX UCCIIEIOBAHUN MMyTEM COTTIACOBAHMS MMO3UIIUN B X0/l 0OCYXKICHUS U OOMEHA MHEHHSIMH.

OgBnajgeHne yHMBePCAJIbLHBIMHU PeryJIsiTHBHBIMH J1CHCTBHSAMH

CaMOCTOSATENILHO IUIAHUPOBATH M OCYILECTBIATh CBOK ITO3HABATENBHYIO NEATENBHOCTD, ONpEACsad €€ LEId W 3aladd, KOHTPOJIMPOBATH M IO MeEpe
HE00XO/MMOCTH KOPPEKTUPOBATh IMpe/laraéMblii aIrOpUTM JAEUCTBUM NpPHU BBINOJHEHUM Y4YeOHBIX M HCCIENI0BaTEIbCKUX 3ajay, BbIOMpaTh Hauboiee
3¢ (deKTUBHBIN CIOCO0 UX PEHICHUs ¢ YYETOM MOJyYEHUsI HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEIILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

NPEJAMETHBIE PE3YJIbTATBI
10 KJIACC
[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckast XUMHUs» OTPaXKaroT:



c(OPMHUPOBAHHOCTH MPEACTABICHUNA O XMMUYECKON COCTABIIAIONIEH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN MTPUPOIHI,
B ()OPMHUPOBAHNU MBIIIJICHUS M KYJIbTYpbl JINYHOCTH, €€ (QYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM IJIs peIIeHUs] NPAaKTUYECKUX 3a]a4 U SKOJIOTHYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOTHON CPEAE;

BJIAJICHHE CHUCTEMON XMMHUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOLINE MOHATHS (XMMUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas 000J10YKa
aToma, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas popmyia (pa3BEpHyTast U COKpaliEHHas ), MOJIb, MOJIIpHAs Macca,
MOJISIPHBIN 00BEM, YIIepoIHbIH CKeleT, QyHKIHUOHATIbHAS IPYIINa, PAJUKall, H30MEpHs, H30MEPbl, FTOMOJOTHUYECKUH psAJl, TOMOJIOTH, YIJIEBOJIOP OAbI, KUCIOPO.
U a30TCOJEpIKALINE COCIUHEHMSI, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHHUS
opranudeckux Bemects A. M. ByTiepoBa, 3aKOH COXpaHEHMs MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHUH; MUPOBO33pEHUECKUE 3HAHNUA,
JeKallie B OCHOBE MOHMMAHUS MPUYMHHOCTH UM CHUCTEMHOCTHM XMMHUYECKHX SIBICHHMH, (DaKTOJOTHUECKHE CBEIEHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHU U
0€30I1aCHOM HCII0JIb30BaHUN BAKHEHIIINX OPraHUYECKUX BEILECTB B OBITY U MPAKTUUYECKON JeSITeIbHOCTH YETIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEPHBIC MPU3HAKU MOHATUH, YCTaHABIMBATH UX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIOLINE TOHATHS
IIPY OIIMCAHUM COCTaBA, CTPOEHUS U NPEBPAILEHNUN OPIraHUYECKUX COCIMHEHN;

c(OPMHPOBAHHOCTh YMEHHUH HMCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHOM)
dbopMys1 OpraHMYECKMX BEILECTB M YPAaBHEHMH XMMHUYECKMX PpEeaKIUil, M3roTaBIMBaTh MOJEIN MOJIEKYJ] OPraHMYECKHUX BELIECTB Ui WIIIOCTPALMM MX
XUMHYECKOT0 ¥ POCTPAHCTBEHHOTO CTPOEHUS;

C(OPMHUPOBAHHOCTh YMEHUH YCTAHABJIMBATH MPHUHAJIEKHOCTb M3YYCHHBIX OPraHMYECKUX BELIECTB IO MX COCTaBY M CTPOEHHUIO K OIpeelNEHHOMY
KJIaccy/Tpymnne COeTUHEHHN (YTIeBOAOPOABI, KHCIOPOJ M a30TCOJEpIKAIIUE COCTUHEHHS, BBICOKOMOJIEKYJSIPHBIC COCIMHEHHS), AaBaTh MM Ha3BaHHUSA IO
cucremarnyeckoit HomeHknarype (IUPAC), a Takxe npuBOIUTh TpUBHAJIbHbIE HA3BaHUS OTAEIbHBIX OPraHUYECKUX BELIECTB (3THJIECH, NMPOIMIIEH, alleTHIICH,
STHJICHIJIMKOJb, TIUIEPUH, (GEeHols, (opMalbAeTH/, aleTalbIern], MypaBbuHas KUCIIOTa, YKCYCHAs KHCJIOTa, OJEWHOBAs KHCIOTAa, CTEApPUHOBAs KHCIIOTA,
IJII0K03a, PPYKTO3a, Kpaxmall, LeJI103a, IIULUH);

c(OPMHUPOBAHHOCTH YMEHUS OINPEAEIATh BUAbI XUMUYECKON CBS3U B OPraHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTh YMEHUS IPUMEHATH MOJO0KEHUSI TEOPUU CTPOCHUS OpraHndeckux Bemiects A. M. byTtnepoBa /111 00bsCHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUsI MACCHI BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEpPH30BaATh COCTaB, CTpOEHHE, (PU3NUECKUe U XUMUUYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTENEH pa3IMUHBIX KJIACCOB
OpraHUYECKUX BEUIeCTB (METaH, 3TaH, 3TUJICH, IPOIUJIEH, alleTHUIeH, OyTaauen-1,3, metunOyraauen-1,3, 6€H3071, METaHOJ, YTAHOJ, STUJICHTJIMKOJIb, TJIIMIICPUH,
(deHou, areranbIerus, MypaBbiHas U YKCyCHasi KUCIIOTHI, TJIFOK03a, KpaxMal, [eJUIi0JI03a, aMUHOYKCYCHAs KUCJI0Ta), MIUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEX/1y HUIMH YPaBHEHHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIt;

C(OPMHUPOBAHHOCTh YMEHHMS XapaKT€PU30BaTh HUCTOYHHUKH YIIIEBOJOPOJHOIO ChIpbs (HE(QTb, MPUPOAHBIA Tra3, yroib), CIOCOOBl UX MepepaboTKU U
MPaKTUYECKOE IPUMEHEHHUE MPOAYKTOB epepaboTKu;

c(OPMHPOBAHHOCTH YMEHUI MPOBOJUTH BBIYUCICHUS IO XUMUYECKUM YPaBHEHHUSM (Macchl, 00b&Ma, KOJIMYECTBA UCXOIHOTO BELIECTBA MM MPOIYKTa
peakuuun o W3BECTHBIM Mmacce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXO/IHBIX BEIIECTB
WIH TIPOIYKTOB PEaKIIUN);

c(OpMUPOBAHHOCTh YMEHUN BJIaJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO MO3HAHMS, UCIOIb3YEMbIX B XUMHUH IIPU U3yYEHUH BEIIECTB U
XUMUYECKHX SIBIICHUH (HaOuo/IeHre, U3MepeHHe, 3KCIIEPUMEHT, MOJICIMPOBAaHHUE), UCIIOIB30BaTh CUCTEMHBIE XUMHUUECKUE 3HAHUS /ISl IPUHATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IMPUMEHEHUEM;

c(OPMHPOBAHHOCTH YMEHHH COOMIOIaTh MPaBHIIa MOJIb30BAHUS XUMHUECKON OCY 101 U TaOOpaTOPHBIM 000PYAOBAaHUEM, a TAKXKE MpaBHiia OOpaIleHus ¢
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU MO BBIMOJIHEHHIO TAOOPATOPHBIX XUMUYECKUX OIBITOB;



c(hOPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIOJHATH XUMHUECKUN IKCIIEPUMEHT (TIPEeBpAIICHUs OPTaHNYECKHUX BEIIECTB MTPH HATPEBAHUHU, IOy YCHHE
STHJIEHA M M3y4€HHE €ro CBOMCTB, KQUECTBEHHbIC PEaKLMUH OPraHMYECKHUX BEILECTB, JECHATypalus OeKOB MPH HAarpeBaHUU, LIBETHHIE pEaklUu OEIKOB) B
COOTBETCTBUHM C TMPaBWJIAMH TEXHHKU OC30MACHOCTH TPU OOpalICHHH C BEIIECTBAMHU U JIAOOPATOPHBIM OOOPYJAOBAHHMEM, IPEACTABISATh PE3yJIbTaThI
XMMHUYECKOT0 SKCIIEpUMEHTa B hopMe 3aliCH YpaBHEHHUI COOTBETCTBYIOMIMX PEeaKINil U (GOpMYIUPOBATh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYI0 HH(POPMAIUIO, TOTYy4aeMyl H3 Pa3HBIX HUCTOYHUKOB (CpEICTBa MacCOBOM
nHpopmanuu, UHTEpHET U IPYyrux);

c(hOpPMHUPOBAHHOCTh YMEHUI COOIIOIATh MPaBUIa YKOJIOTHUECKU IEIeCO00Pa3HOTO MOBEJACHUS B OBITY U TPYAOBOH NIEATEIHHOCTH B LESX COXPAHCHHUS
CBOETO 3/I0pPOBbS M OKPYXKAIOUIEH MPUPOAHON Cpeibl, OCO3HaBaTh OMACHOCTh BO3/JCWCTBUS Ha JKUBbIE OPraHU3MBbI ONPEACTEHHBIX OPraHUYECKUX BEIECTB,
noHuMast cMbic nokasarens [1/IK, mosicHsITh Ha mpuMepax CrocoObl YMEHBIIICHUS U TIPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YEIIOBEKa;

U1 O0YYaIOLIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbS: YMEHUE MPUMEHSTH 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHMS BELIECTB U
XUMHUYCCKUX SIBJICHHI;

JUIS CTIETIBIX U CTa0O0BUIAIIUX OOyYaIOUINXCs: YMEHUE HCIOIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3Hadyenuii JI. bpaiins ans 3anucu XUMHUECKUX

dbopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmenoBanue pa3zienoB v TeM NporpaMMbl Bcero KoHTponbH | Mpaktn
/o ble paboTbl | Yeckue
paboTbl
Paznen 1. Teopernueckue 0CHOBBI OPraHUYeCKOM XMMUM
11 IIpeamer opranndeckoil Xumuu. Teopusi CTpOEHUS OPraHUYECKUX 3 1
coeguHennii A. M. byriepona
Wroro mo pazneny 3
Pasznen 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YTIEBOIOPOALI — ATKAHBI 2
2.2 HenpenenbHble yriieBOAOPOIbI: AIKEHBI, aJIKaIHUCHbI, ATKUHbI 6 1
2.3 ApomaTHu4ecKue yrieBog0pOoabl 2
2.4 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB U UX IepepadoTKa 3 1
Uroro no pazneny 13
Pazaea 3. Kuciopoacoaepaxamme opraHndecKue coelnHeHust
3.1 Cnuprel. ®enon 3
3.2 Anpaerunsl. KapOboHoBbie KucioTel. CroxkHbIe 3(UpbI 7 1
3.3 VrieBoasl 3 1
Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen S. BeicokoMOJIeKY IS pHbIE COCAUHEHUS
5.1 ITnacrmaccel. Kayayku. Bonokna 2 1
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 2




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No Tema ypoxka KonnuecTBo yacon ‘ Jlata uzydyenus || DaeKTpoHHBIE IU(PPOBHIE

n/m Bcero|| Kontponsusle | IIpakruueckue obpasoBatesnbHbIe

paboThI paboThI pecypeel

1 |[Ipeamer opraHUYECKON XHUMHH, €€ 1 07.09.2023
BO3HHKHOBEHUE, Pa3BUTHE U 3HAYCHHE

2 |Teopust cTpoeHUs] OPraHMYECKUX COCIMHEHUH A. 1 14.09.2023
M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

3 |[IIpencraBieHue o KiaacCU(HUKAIIUNA OPraHUIECKUX 1 1 21.09.2023
BeulecTB. Homenknarypa (cucremaruueckas) u
TPUBUAIbHBIC HA3BAaHUSI OPTAaHUYECKUX BEILIECTB

4 ||AnKaHbI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUI 1 28.09.2023
pAaA

5 |[MeTtaH 1 3TaH — MPOCTEHIIKE MPEICTABUTEITN 1 03.10.2023
QIKaHOB

‘6 |AJIK€HI)II COCTaB M CTPOEHHUE, CBOICTBA H ‘ 10.10.2023

7 |[DTrieH u nponuieH — IpocTenIme 17.10.2023
NPEICTaBUTENN AJTKEHOB

8 |[Ipaktuueckas padora Ne 1. «Ilomyuenue stunena | 1 1 24.10.2023
U U3y4YEHUE €0 CBOMCTBY

9 ||Ankaguensl. byraguen-1,3 u metunOyraauen-1,3. 1 07.11.2023
[TomyyeHre CHHTETHYECKOTO KaydyKa U PE3HHBI

10 ||[AnKuHBL: cocTaB M OCOOEHHOCTU CTPOEHUS, 1 14.11.2023
TOMOJIOTHYECKHM psAll. ALETUIIEH — IPOCTEUIINI
NPECTaBUTENb AIKMHOB

11 |[Beruncnenus no ypaBHEHHIO XMMUYECKON 1 21.11.2023
peaxIun

‘12 |ApeHBII 0eH3011 ¥ ToyoJl. TOKCHYHOCTh apeHOB H ‘ 28.11.2023

13 |'eHeTHYecKas CBSA3b YIIICBOIOPOJIOB, 05.12.2023
NPUHAAISKAIINX K pa3IMYHBIM KJ1accam

14 |[[TpuponHbIEe UCTOYHUKH YTIEBOIOPOAOB: 1 12.12.2023
HOPUPOIHBIH ra3 v MOMYTHbIE HEPTIHbBIE Ta3bl,




No Tema ypoka ‘ KonnuecTBo yacos ‘ JlaTa nzydyenus || DneKTpoHHBIC IUPPOBHIE
n/m Bcero|| Kontponsusle | ITpakruueckue obpasoBatesbHbIe
paboThI paboThI pecypeel

‘ HHeQ)Tb U TIPOJYKTHI €€ repepaboTKu H H H “ H

15 |[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOJIOB: 1 19.12.2023
NPUPOHBII ra3 v MOMyTHbIE HEQTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ mepepadOTKu

16 ||[KontpomnpHas paboTa 1o pasueny 1 1 26.12.2023
«YTIIEeBOIOPOABD)

17 |lIpenenbHBIC OAHOATOMHBIE CIIUPTHI: METAHO H 1 09.01.2024
aTaHoj]. BogopoaHas cBsA3b

18 |[MHOroaToMHbIE COHUPTHI: ATHIICHIIIUKOIb U 1 16.01.2024
[IIALEPUH

19 || ®enon: ctpoeHne MOJIEKYIbI, PUIUYECKUE U 1 23.01.2024
XUMHUYECKHE CBOWCTBA, IPIMEHEHHE

20 |[Anpaeruanl: GOpMaIbISTHI U alleTATbICTHI. 1 30.01.2024
A1leToH

21 ||OnHOOCHOBHBIE TIPEeNbHBIE KapOOHOBBIE 1 06.02.2024
KHCJIOTBI: MypaBbUHAs M YKCYCHast

22 |IIpaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa 1 1 13.02.2024
YKCYCHOM KHUCIJIOTBI»

23 ||CteapuHOBas ¥ OJIENHOBAsA KUCIIOTHI, KaK 1 20.02.2024
NPEICTaBUTENN BBICIINX KAPOOHOBBIX KHUCIOT

24 |Mpu1a KaK COJH BBICIIUX KapOOHOBBIX KUCIIOT, BX || 1 27.02.2024
MOIOIIee ACHCTBUE

25 ||CnoxHble 3(upbI KaK MPOU3BOIHbIE KAPOOHOBBIX 1 05.03.2024
KHUCIOT. ['Maponu3 cioxxHbIX 3pUpOB

26 |XKupsl: THIpOIN3, TIPUMEHEHUE, OMOJIOTHYeCKast 1 12.03.2024
POJIb KHUPOB

27 ||YrmeBoasl: cocTas, Kiaccudukalms. Baxueimme 1 02.04.2024
NpeCTaBUTEINN: TII0K03a, (PPYKTO3a, caxaposa

‘28 HKanMaJ'I U LEJIII0JI03a KaK IPUPOIHBIE H 1 H H H 09.04.2024 H




No Tema ypoka ‘ KonnuecTBo yacos ‘ JlaTa nzydyenus || DneKTpoHHBIC IUPPOBHIE
/11

Bcero|| Kontponsusle | ITpakruueckue obpasoBatesbHbIe
paboThI paboThI pecypeel

‘ HHOJ’II/IMCpI)I H

29 |[KonTpoabsHas paboTa 1o pasueny 1 1 16.04.2024
«Kucnopozacoznepskamire opraHndeckue
COCIMHEHUS

‘30 HAMI/IHBIZ METWJIAMUH Y aHWINH H H 23.04.2024 H

31 ||[AMHHOKHUCIIOTHI KaK aM(OoTepHbIE OPraHNYECKUe 1 30.04.2024
COEMHEHUS, UX OMOJOrMYECKOe 3HaUEHHE.
IlenrTn bl

32 ||benku Kak MPUPOTHBIC BEICOKOMOJICKYIISIPHEIC 1 07.05.2024
COCIIMHEHUS

33 ||OcHOBHBIE HOHATHS XUMUAU 1 14.05.2024
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 ||OcHOBHBIE METOABI CHHTE3A 1 1 21.05.2024
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.
[TnacTmacchl, kKaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I1O0 34 4 2
I[TPOT'PAMME

YUYEBHO-METO/JNYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus / I'abpuensu O.C., Octpoymos N.I'., Cnaakos C.A., Akunoneprnoe o6mectBo «M3narenbctBo «IIpocsemienne
* Xumus, 10-11 xknacesl/ XKypun A.A., AkuuonepHoe obuiectBo «M3narensctBo «IIpocBemienue




