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HHOsACHUTEJIBHAS 3AIINCKA

IIporpamma mo XuMHUM Ha YpOBHE cpeiHero oduiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepanbHOTO 3aKOHA
ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepauun», TpeOOBaHUI K pe3ynbTaraM OCBOSHUS
(enepanpHOl 00pa30BaTENBEHON IPOrpaMMEI cperHero obmiero oopazosanus (POIT COO), mpencraBieHHBIX

B DenepanabHOM rocynapcTBeHHOM o0paszoBareibHoM cranaapre COO, ¢ yuérom KoHuenuuu npenonaBaHust
y4eOHOro npenMeTa « XMMHS» B 00pa30BaTelIbHBIX OpraHu3anusax Poccuiickoit denepanuu, peain3yromnx
OCHOBHEIE 00pa30BaTeIbHBIC IIPOTPAMMEL, 1 OCHOBHEIX ITOJIOKEHUH « CTpaTeriy pa3BUTHSI BOCTIMTAHUS B
Poccuiickoii deneparyu Ha iepron 10 2025 ronay» (Pacnopspkenue [IpaBurensersa PO ot 29.05. 2015 Ne 996 -
p.)-

OCHOBY MOJIXOI0B K pa3paboTKe MpOoTrpaMMEbI 10 XUMHH, K OTIPENIEICHUIO 00IIel cTparern o0y4eHus,
BOCTIUTAHUS U PA3BUTHS 00YHAIOIIUXCS CPEeACTBAMU YIeOHOTo IpenmeTta «XuMus» st 10—11 kiraccoB Ha
06a30BOM ypoBHE coCcTaBIN KOHIENTyanbHble mojoxenns GI'OC COO o B3auMoo0yCIOBICHHOCTH 1IeNei,
coJiepKaHus, pe3yIbTaTOB 00y4eHUs U TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.

Xumuueckoe 00pa3zoBaHue, MOJyyaeMoe BHITYCKHUKaMHU 00111e00pa30BaTeIbHON OpraHu3aliy, sBIIETCS
HEOTHEMJIEMOH YacThiO UX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEPIIAOLINM STAlOM peali3aluy Ha
COOTBETCTBYIOILLEM €My 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEH, IPUCYLIUX IIEIOCTHOM CUCTEME XUMUYECKOTO
0o0pazoBaHus. TH NEHHOCTH KAaCcaIOTCS TIO3HAHMS 3aKOHOB IPHUPOABL, (POPMUPOBAHUS MUPOBO33PCHUS H O0IIEH
KyJETYpBI YEJIOBEKa, a Takke SKOJIOTHIECKA 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U IIPHPOTHON
cpene. Peanmsyercs xuMuieckoe oOpa3oBaHre 00ydJaroNIMXcsi HA YPOBHE CPETHETO 001ero o0pa3oBaHus
CpeICTBaMH YIE€OHOTO TIpeIMeTa « XUMUS), COIep KaHIe U TOCTPOSHHIE KOTOPOTO OIPECIICHEI B IPOrpaMMe 1o
XMMUH € YIETOM cHenn(UKN HAyKH XUMUH, €€ 3HAYCHUS B TO3HAHUH IPUPOIBI ¥ B MATEPHATBHON SKU3HH
00IIIeCTBa, a TaKKe ¢ yIETOM OOIIMX LiesIeii U IPHHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpenHero obero oopaszoanus B Poccuiickoit denepanuu.

XuMHS KaK 3IEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UrpacT 0cOoOyI0 pONIb B COBPEMEHHON IMBUIIN3AINY, B
CO3JIaHUH HOBOH 0a3bl MaTepUaIbHON KyJAbTyphl. OHa BHOCHT CBOW BKJIa/ B ()OPMHUPOBAHUE PALIIOHAIBHOTO
HAy4HOTO MBILIIEHHS, B CO3JaHIE LIEJIOCTHOTO MpeICTaBIeHs 00 OKpYy>KaloIIeM MUPE KaK O €IMHCTBE MIPUPOIBI
U 4eJIoBeKa, KoTopoe (HOpMHUpPYyeTCs B XUMUHU Ha OCHOBE MMOHMMAaHUS BELLIECTBEHHOTO COCTaBa OKPYKaloIIero
MHUPa, OCO3HAHMS B3aUMOCBSI3U MEXIY CTPOCHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 001aCcTAMU
MIPUMEHEHHUSL.

TecHO B3aMMOIEHCTBYS C APYTMMU €CTECTBEHHBIMU HayKaMU, XUMUS CTajla HEOThEMIIEMOU 4aCThbi0 MUPOBOM
KyJBTYpPBI, HEOOXOIUMBIM yCIOBHEM YCHEITHOTO TPYIA U )KU3HU KaXIoTo WwieHa o0mecTBa. COBpeMEHHAsT XUMHUS
KaK HayKa cO3MIaTeNbHasl, KaKk Hayka BEICOKMX TEXHOJOTHH HaIpaBlicHa Ha PEIIeHIE TIT00aIBHBIX IPoOIeM
YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUIECCKOM, MTUIIIEBOM, IKOJIOTUIECKOH 0e30MaCHOCTH U
OXpaHbl 340POBbS.

B cooTBeTCTBHYM € OOIMMHY LIENSIMHU U PUHIIUIIAME CPETHET0 00IIeTo 00pa3oBaHus COJACpKaHNE TIpeMeTa
«Xumus» (10-11 xmaccel, 6a30BbIi YPOBEHb U3YyUEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO
MOJTOTOBKY OOYYalOLINXCsl, HEOOXOAUMYIO UM JJIsl BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEIIHOTO
BKJTIOUEHUS B KU3HB COLIUYMA, TPOAOJIKEHHUS 00pa30BaHUs B Pa3IMUHbBIX OOJACTSX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMHEH.

CocraBisronmMu npeamera « XUMUsy» SBISIIOTCS 0a30BbIe Kypehl — «Opranudeckast XuMus» u «O0mast u
HEOpraHu4ecKas XUMHUL», OCHOBHBIM KOMIIOHEHTOM COJEPXKaHUS KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAYKH:
CUCTEeMa 3HAHWIA TI0 HEOPTaHUYECKOW XMMHUH (C BKIIFOUCHHUEM 3HAHUH U3 OOIICH XMMHN) B OPraHUIECKON XUMHH.
dopmMupoBaHIe JaHHOI CHCTEMBI 3HAHUH NIPU H3yUEHHUH IIpeaMeTa 00eCIeYnBaeT BO3SMOKHOCTh PACCMOTPEHHUS
BCET0 MHOTOOOPAa3Msl BEIIECTB HA OCHOBE OOIINX ITOHATHH, 3aKOHOB M TCOPHI XUMUH.

Crpykrypa conepxanus KypcoB — «Opranuyeckas XuMusi» 1 «O01ast 1 HeopraHuueckas XuMus» c(hopMUpOBaHa
B IIpOrpaMMe TI0 XMMHHU Ha OCHOBE CHCTEMHOT'O MOAXO0/a K U3YUCHUIO yIeOHOr0 MaTepraia 1 o0yclIoBIeHa
HUCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUIA HA ONPEACIEHHBIX TEOPETUIESCKIX YPOBHAX. Tak, B Kypce
OpPraHWYECKO XMMHHU BEIIeCTBA pACCMATPUBAIOTCS Ha YPOBHE KIIACCHYECKON TEOPUHU CTPOCHUSI OPraHUUECKHUX
COCTMHEHHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUECKUX U DIEKTPOHHBIX IPEACTABICHUN O CTPOSHUN BEIIECTB.



Ceenenus 00 U3yyaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX
OHMOJIOTHYECKHU aKTUBHBIX COeAMHEHMH. B Kypce opraHnueckoil XMMUU MOTy4YaroT pa3BUTHE chOpMUPOBaHHbBIE HA
YpOBHE OCHOBHOIr0 001Ier0 00pa3oBaHMs NEpBOHAYAIbHBIE PEACTABICHUS O XUMUYECKOH CBA3H,
KJIaCCU(PHUKAIIOHHBIX PH3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O XUMHICCKOU
peaxIuu.

[Tox HOBBIM YTIIOM 3pEHUS B IpeaAMETe « XUMHUD» 0a30BOTO YPOBHS pacCMaTpPHBAETCS U3yUCHHBIH HA YPOBHE
OCHOBHOTO 001I1eT0 00pa30BaHMs TCOPETHICCKUN MaTepral U (GaKTOJOTHIECKHE CBEACHHS O BEIIECTBAX U
XUMHYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OO01mast 1 HeopraHndeckast XUMHsD) 00yJaronMCst
MIPEJI0CTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE TIEPHOANUYCCKOTO 3aKOHA € OOIIETEOPETUICCKUX U
METOIOJIOTUICCKHX TTO3UINH, TITy0XKe MOHATh UCTOPUIECKOE H3MEHEeHHe (DYHKIIMIA 3TOTO 3aKOHA — OT
00o0maromeit 10 00BICHAIONIEH 1 TPOTHOZUPYIOIIEH.

Enunast cucrema 3HaHHN O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U IPUMEHEHHH, a TAKXKE O
XUMHYECKUX PEAKIMSIX, UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTeKaHus JonoHseTcs B Kypcax 10 u 11 xiaccos
3JIEMEHTaMHU COACPIKaHUs, UMEIOUIMMHU KYJIBTYPOJIOTHYECKUH U MPUKIATHOMN XapakTep. DTH 3HaHUS
CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3U XUMHUH € APYTUMH HayKaMH, PaCKpbIBalOT €€ poJib B IO3HABATENIbHON 1
MIPAKTUYECKOH JeSTENTbHOCTH YeI0BEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHHUS K IPOLiecCy TBOpUECTBA B
00JIaCTH TEOPHH ¥ MPAKTHUESCKUX MPIIOKESHAN XUMHH, [IOMOTAIOT BEITYCKHUKY OPUCHTUPOBATHCS B
OOIIECTBEHHO M TMYHOCTHO 3HAYMMEIX IPOOIeMax, CBA3aHHBIX C XUMHEH, KPUTUIECKH OCMBICITUBATh
HH(POPMALINIO I IPUMEHATH e€ [T ONOHEHNS 3HAHUH, PEIICHIS HHTEIICKTyalbHBIX U SKCIEPIMEHTAIBHBIX
HCCIIeIOBATENbCKUX 3a/1a4. B 1ienom coneprkanme yaeOHOTO mpeaMeTa « XUMUSD» JTaHHOTO YPOBHS H3YUCHHS
OpUEHTHPOBAHO Ha (OpPMHUPOBaHKE y 00yUYAIOIINXCS MUPOBO33PEHUYECCKO OCHOBHI JIsl MOHUMaHUS (PUI0COPCKUX
UJCH, TAKKX KaK: MaTepruajJbHOE CTUHCTBO HEOPTAHUIECKOTO U OPTaHUIEeCKOTO MUPa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh MPUPOTHBIX SABJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUHUNA MEXY HOBBIMH (DaKTaMU M TEOPETHUECKUMH MPEINOCHUIKAMHU, OCO3HAHNUE POJIM XUMHUH B
pElIeHNH SKOIOTHYECKUX MPOOIIeM, a TakKe MpodiieM cOepeKeHUsl IHEPTeTHUECKUX PECYPCOB, ChIPbs, CO3aHUs
HOBBIX TEXHOJIOTHI U MaTeprasoB.

B nnane peuienus 3aad BOCIUTAHUSA, Pa3BUTUS U COLIMATIM3AMU 00YYarOIUXCs IPUHATHIE TPOrpaMMOi 10
XMMUH TTOAXOIBI K OMPEICICHUIO COACPKAHUS M TOCTPOCHHUS IIPEIMETa IIPEIyCMaTPUBAIOT (POPMUPOBAHIE
VHHUBEPCANBHBIX yUeOHBIX AeHCTBHH, NMEIONINX 0a30BOE 3HAYCHUE [UIS PA3IMIHBIX BHIOB JCSTCIHHOCTH:
peleHus mpoodiieM, OUCKa, aHa3a 1 00paboTKH MHPOPMAITUH, HEOOXOIUMBIX ISl TPHOOPETEHHUS OITbITA
IIPAKTUYECKOI U UCCIIe0BaTeNbCKON AEATENbHOCTH, 3aHUMAIOILEH Ba)KHOE MECTO B IIO3HAHUHU XUMMUHU.

B npakTuke npenogaBaHus XUMUH KaK Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, TAK U HA YPOBHE CPEIHETO
o0m1ero oOpa3oBaHusl, IPU ONIPEICIICHUH COJICPKATEINBHON XapaKTePUCTHKH 1Ieel U3y4eHHs MpeMeTa
HaNpaBJICHUEM MIEPBOCTENICHHON 3HAYUMOCTH TPATUIIMOHHO TPU3HAETCS POpMUPOBAHHE OCHOB XUMHUYECKOM
HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOH JIESATEIFHOCTH YeJI0BEKa 1 KaK OTHOTO U3
KOMIIOHEHTOB MUPOBOH KyJIbTYpbl. C METOAUYECKON TOUKHU 3pEHUS TAKOH MOAXOM K ONPEACICHUIO Lieneit
U3y4YEHHs IIpeIMeTa ABJSIeTCS BIIOJTHE ONPaBAaHHBIM.

ComnacHO JaHHOM TOYKE 3pEHHS [IaBHBIMH LIEISIMU U3yUYeHHS MpeaMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11
KJI.) SIBJISIFOTCA:

e (QopMHUpOBaHUE CUCTEMbl XUMHUYECKUX 3HAHWH KaK BayKHEHILEH COCTABIAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa, B OCHOBE KOTOPOH JIeXKaT KITIOUEeBbIe MOHATHSA, (YHIaMEHTAIbHbIE 3aKOHBI U TEOPHH
XUMHH, OCBOEHHE S3bIKa HAYKH, YCBOCHHE U OHUMAaHUE CYIIHOCTH AOCTYITHBIX 00001IIeHnI
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHKE U Pa3BUTHE MPEICTABICHUI 0 HAyYHBIX METOAAX MO3HAHMS BEIIECTB U XUMHICCKHX
peakuuii, HeoOXOAUMBIX ISl MPHOOPETEHUST YMEHUI OPHEHTHPOBATHCS B MUPE BEIIECTB H XUMHUECKUX
SIBJICHUH, UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUYECKON U ITOBCETHEBHOU KU3HU;

® pa3BUTHE YMEHHUH U CIIOCOOOB JEATEIbHOCTH, CBI3aHHBIX ¢ HAOMIOAEHNEM U 00bSICHEHUEM XUMHYECKOTO
IKCIIEPUMEHTa, COOIONCHNEM MIPaBUII 0E30ITaCHOTO 0OpAIICHHS C BEIIECTBAMHU.

Hapsiny ¢ aTum, comeprkarenbpHasi XapaKTepUCTHKA TIeJIel U 3a7a4d N3y4eHUs IpeIMETa B IPOTpaMMe 10 XUMHUH
YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMH MIPUOPUTETAMHU B CHCTEME CPETHETO OOIIETO
oOpaszoBanus. CeroiHs B IpeNoJaBaHUN XUMHUH B OOJIbIIECH CTENICHH OTAAETCS MPEANOYTCHUE PAKTHIECKOM



KOMITIOHEHTE COfIepKaHUs 00yUeHuUs,, ODHEHTHPOBAHHOM Ha MOATOTOBKY BBIITYCKHHKA 00I11€00pa30BaTenbHON
OpraHHU3aluy, BIAACIOIIEr0 He HAOOPOM 3HaHUiL, a PyHKIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHUSMHU aKTHUBHOTO MOJYyYEHHS 3HAaHUI U NPUMEHEHUS UX B PEaJIbHOM JKU3HU JJIS PELICHUS MPAKTHUECKUX
3aad.

B cBs13u ¢ 3TUM U M3YYEHHUH TIpenMeTa « XUMUD) JOMAHHUPYIOIIee 3HaUCHHE IIPHOOPETAIOT TaKUe [ETH U
3aJa4d, KaK:

ajanTarys 00yJaromuXxcs K YCIOBUSM JUHAMIYHO pa3BUBAIONIETOC MUPA, (OpMHUPOBaHNE HHTEIUICKTYAIBHO
Pa3BUTON JIMIHOCTH, TOTOBOH K CAaMOOOPa30BaHMIO, COTPYAHUIECTBY, CAMOCTOSTEIEHOMY IPHUHATHIO TPAMOTHBIX
pelIeHnit B KOHKPETHBIX JKU3HEHHBIX CUTYAITHSIX, CBI3aHHBIX C BEIIECTBAMH U MX ITPUMCHEHHEM;
(hopmupoBaHUe y 00yJarOIIUXCS KITFOYEBBIX HABBIKOB (KIFOUEBBIX KOMITETEHIHI), HIMEIOIINX YHUBEPCAIbHOE
3HAYCHHUE JUIS PA3IMIHBIX BUJOB ACATCIBHOCTH: PEIICHUS Ipo0JieM, TIOMCKa, aHaIn3a U 00paboTky HH(pOpMAITIH,
HEOOXOAUMBIX ISl IPHOOPETEHHUS OMBITA JESITEIHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B TIO3HAHUU XHUMUH, &
TaKXe AT OLIEHKH ¢ TTO3UIMI 3KOJIOTNYeCKOi 0€30MaCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUYECKUX
IPOLIECCOB HA OPTaHU3M YEIOBEKA U IPUPOIHYIO CPELY;

Pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX i TBOPUYECKHX CIIOCOOHOCTEH 00y4aromuxcs:
CIIOCOOHOCTH CaAMOCTOSTENFHO IPHOOPETATh HOBBIC 3HAHUS IT0 XHMUH B COOTBETCTBHUH C KIH3HEHHBIMU
MOTPEOHOCTSMH, HCIIOIh30BaTh COBPEMEHHBIC HH(OPMAIIMOHHBIC TEXHOJIOTHH TS TIOMCKA U aHAIN3a YIeOHOH U
HAyYHO-TIOMYJIAPHOI HH(POPMAINN XUMUYECKOTO COICPIKAHMS;

(hopMupoBaHHE U pa3BUTHE Y O0yUAIONIIXCS aCCONUATUBHOTO U JIOTHYECKOTO MBIIUICHHS, HAOIIOIaTeTbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpEIe 0COOCHHO HEOOXOANMBI, B YaACTHOCTH, IIPH TUIAHUPOBAHUHN U IPOBEACHUH
XHUMHYECKOTO SKCIIEPUMEHTA;

BOCTIUTAaHUE y 00yJaromumxcsl yOekIEHHOCTH B TYMaHHUCTHUECKOI HAPaBJICHHOCTH XHUMUH, €€ BaYKHOW POJIH B
PELICHNH IT100aIbHBIX IPOOJIEM palloOHANBHOTO IPUPOIONIOIH30BAHHUS, TOTIOTHEHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHHS IPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOUMOCTH OCPEKHOTO OTHOIICHUS K IIPUPOJIE U CBOEMY
37I0pPOBBIO, @ TAKXKE IPHOOPETEHHS OIBITA UCIONB30BAHUS MTOTYYEHHBIX 3HAHUH JUI IPUHATUS IPaMOTHBIX
pelIeHuil B CUTYyaIUsIX, CBSI3aHHBIX C XUMHUUECKUMU SIBICHUSAMH.

B y4e6HOM mtane cpeHero odmiero oopa3oBaHus IpeaMeT «XUMHUsI» 6a30BOr0 YpOBHS BXOJHT B COCTAB
IpeAMETHOM o0nacTu « EcTecTBeHHO-HAyYHBIC TPESAMETEI.

OOmiee 9uCo 9acoB, OTBEICHHBIX IS H3yUCHUST XUMHH, HAa 0230BOM YPOBHE CPEIHETO 00IIETr0 00pa3oBaHuUs,
cocrapisier 68 wacoB: B 10 kiacce — 34 vaca (1 gac B Hezmento), B 11 kiacce — 34 yaca (1 9ac B Heneno).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKAS XUMUS

TeopeTnyeckue OCHOBbI OPraHUYECKOH XUMHUHU

[Ipenmer opraHnvecKkoil XUMHUU: €€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAYCHHE

B MOJIYYECHUHU HOBBIX BEILIECTB M MaTepHallOB. Teopus CTpOeHHs OpraHnveckux coeanHeHuit A. M. bBytieposa, eé
OCHOBHBIE TIONIOXKeHUs. CTPYKTypHBIE (HOPMYIIBI OPraHUIECKUX BEIIECTB. [ oMonorus, nzoMepus. XuMudaeckas
CBS3b B OPraHUYECKUX COSAMHEHUSIX — ONUHAPHBIE U KPATHbIE CBA3H.

[IpencraBnenune o Kaccu(pUKaUN OPraHNUECKUX BemecTB. HoMeHKIaTypa opraHuuecKux COeTnHEHUI
(cucremarnueckast) ¥ TpUBHAJIbHbIE Ha3BaHUS BaKHEHUIIMX MPEICTAaBUTENEH KJIaCCOB OPraHNYEeCKUX BEILECTB.
OKCIeprMEHTAIbHEIC METOIBI H3YUCHNS BEIISCTB M UX IPEBPAIICHAN: 03HAKOMIICHHE C 00pa3aMu
OpPraHWYECKHUX BEIIECTB U MaTepualaMy Ha UX OCHOBE, MOJEJIMPOBAHUE MOJIEKYJI OPIaHUYECKHX BEILECTB,
Ha6J'IIOIIeHI/Ie 1 OMMCAHUE NCMOHCTPALIMOHHBIX ONBITOB 110 MPEBPALICHUIO OPraHNYICCKUX BEIICCTB IIPU
HarpeBaHuU (IJIaBlIeHUE, OOYTIIMBaHUE W TOPEHUE).

Yraesonoponsl

ATKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psiJl. MeTaH U 3TaH — NpOCTEHIIINE TPEACTaBUTENHN AJIKAHOB:
(buznyeckue U XMMHUYECKHE CBOMCTBA (PeaKkIy 3aMEeIIeHUs U TOPEHHUS ), HAX0XKICHUE B IIPUPOJIE, TIOTYUCHUE U
MpPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIIOTUYECKUA Psill. DTUIIEH U NPONMIIEH — MPOCTEHIIINE NPEACTaBUTENN
AJIKEHOB: (PM3MYECCKHE ¥ XUMUIECKUE CBOUCTBA (PeaKIny THIPUPOBAHNUS, TaIOTeHUPOBAHHS, TUIPATAIINH,
OKHCIIEHUS U IOJMMEPHU3alUH1), TOJTy4YeHHe U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u MeTHnOyTaaneH-1,3: crpoeHre, BOKHEHIIINEG XUMUIECKHE CBOWCTBA (PeaKIys
nonumepusanuu). [lonydyeHne CHHTETHYECKOTO KaydyKa U pe3UHBL.

ATKUHBIL: COCTaB U 0COOCHHOCTH CTPOCHUS, TOMOJIOTUICCKUH Psijl. ATICTHIICH — MIPOCTEHINUI TPEICTaBUTENb
AIIKMHOB: COCTaB, CTPOEHUE, (PI3HUECKIE M XMMUIECKHE CBOWCTBA (PEaKkNy THAPUPOBAHMS, TAIOTCHUPOBAHHS,
THIpaTaIiy, TOPEHUs), TOJIyICHUE U IPIMEHCHHE.

Apensbl. BeHsoun: coctaB, cTpoeHue, PU3NUECKUE 1 XUMHUYECKHE CBOMCTBA (peaKlliu rajJoreHUPOBAHUS U
HHUTPOBAHMUS ), HOIy4YeHHUE U IpuMeHeHne. Tomyom: cocTaB, CTpOCHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTRA
(peakuuu rajoreHupoBaHMUA U HUTPOBAHUS ), IOIYUYCHUE U TpUMeHeHHe. TOKCUYHOCTh apeHoB. | eHeTnyeckas
CBSI3b MEX]Y YIJIEBOJAOPOAAMH, IPUHAICKAIIUMHE K Pa3IMYHBIM KJIaccaM.

[TpupoaHble HCTOYHUKHU yreBoaopoaoB. [Ipupoanslii ra3z u nomytHele HedTsHbIE Ta3bl. HedTh 1 &
npoucxoxaenue. CriocoOsl mepepadboTku HeTH: IEPEroHKa, KPEKHHT (TEPMUYECKUH, KaTaTuTHIECKUI),
nupoin3. [IpoxyKThl epepaboTku HeTH, UX IPUMEHEHHE B IPOMBIIUICHHOCTH U B OBITY. KaMeHHBIH yromns u
MPOIYKTHI €TO IepepadOTKH.

OKCHeprMEeHTAIbHEIC METOIBI H3YUCHHUS BEIISCTB M UX IPEBPAIICHH: 03HAKOMIICHHE ¢ 00pa3aMu IIacTMacc,
Kay4yKOB M pe3uHbl, Komieknnu «HedTe» 1 « Yromsy, MomemupoBaHie MOJIEKYI YITIEBOJOPOIOB U
raJlOTeHONPON3BOIHBIX, IPOBEICHIE IPAKTHYCCKON pabOThI: MOJTyYeHUE STHIICHA U U3yYCHHE €TO CBOMCTB.
Pacuérnble 3anayn.

BrruncieHus o ypaBHEHHIO XUMHYECKOH peakiiuu (Macchl, 00bEMa, KOJIMYeCTBa UCXOIHOTO BEIIESCTBA HITH

MMpoayKTa pe€aKlu o N3BECTHbBIM Macce, O6’béMy, KOJIMYECTBY OAHOI'O U3 UCXOAHBIX BEUICCTB WJIM IIPOAYKTOB
peaxium).

Kucnopoacoaep:kamnye opraHuuecKue CoenHEHUs

[IpenenbHBIE OJHOATOMHBIE CIIUPTHL. METaHOI 1 ATaHOI: CTpOoeHHe, PU3HMYECKHe U XUMHUYECKHE CBOHCTBA
(peakuuy ¢ aKTHBHBIMH METaJJIaMH, TAJIOTE€HOBOIOPOIaMH, TOPEHHe), TpIMeHeHHe. BogopoHble CBI3H MexXIy
MOJICKYJIaMH CIIHPTOB. JleficTBIe MeTaHOIa U 3TaHOJIa Ha OPTaHU3M YeNIOBEKa.

MHoroaToMHbIe CIMPTHL. DTHICHITIHKOIb U TIULEPHH: CTPOCHHE, (PU3MUeCKHe H XMMHUYECKHE CBOHCTBA
(B3amMozeHiCTBHE CO IIENOYHBIMU METAJIaMH, Ka9eCTBEHHAS PEaKId Ha MHOTOaTOMHBIE CIUpTHI). [lelicTBue Ha
OpraHu3M 4YenoBeka. [IpuMeHenne mumeprHa i STHICHIINKOI.

®DeHom: cTpoeHNE MOJIEKYJIHI, (PU3HUECKHe U XUMHIECKHe cBoiicTBa. TokcrmuHocTh heHona. [Ipumenenue gpenomna.



Anbaerunsl U kKeToHbl. DopMalibJeru, aleTaabAer il CTpOeHHE, PH3HMUeCKUe U XUMHUYECKHE CBOMUCTBA (peaklnuu
OKHCIICHUS U BOCCTAHOBIICHH S, KaU€CTBEHHBIE PEAKIUH ), TIOIY4YeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE NpeiebHble KApOOHOBBIE KUCIOTHI. MypaBbUHAS U YKCYyCHAsl KUCJIOTBI: CTpOEHUE, (PU3NYeCKue U
XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHME IS Kilacca KUCIIOT, PEaKIus dTCPU(PHUKAIIH), TOTYICHHE I
npuMeHeHne. CTeapuHOBAs U OJICMHOBAS KUCIIOTHI KaK MPEACTABUTENN BEICIINX KapOOHOBBIX KUCIOT. MBITa Kak
COJIM BBICIIX KapOOHOBBIX KHCIIOT, HX MOIoIIee AeHCTBHE.

CroxHbIe 2HUPH! KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ maponn3 cioxxHBIX 3¢upoB. JKupbl. ['Hapomms Kupos.
[Ipumenenwne xxupoB. buonoruueckast poip KUPOB.

VYIiIeBoIbI: COCTaB, Kiaccu(UKaIus yrieBooB (MOHO-, IU- U TIOJMcaxapuibl). [Troko3a — nmpocTeimmit
MOHOCaXapH/l: 0COOEHHOCTH CTPOCHUS MOJICKYIbI, PU3NIESCKHE U XUMHUUECKIE CBOMCTBA (B3aUMOJICHCTBHUE C
runpokcuaom Meau(Il), okucienne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBieHue, OpokeHHe
[JIFOKO3bI), HAXOXKJICHHUE B TIPUPOJIE, IPUMEHEHHe, Onosiornieckast posib. @otocunTes3. OpyKTO3a Kak U30Mep
TTFOKO3BI.

Kpaxman u nenironosa kak npupoAHble nonumepbl. CTpoeHne kpaxMaia U HeJuTioia03bl. Pusndeckue u
XUMHYECKHE CBOMCTBA KpaxMaina (TAPOIN3, KaUeCTBEHHAs PEaKIUs C HOJO0M).

OKcliepyMeHTallbHbIE METOJIbl U3YyYEHUs BEIIECTB U UX MPEBPAIlIeHUH: TPOBECHNE, HAOMIOIEHHE U OlTMCaHHe
JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAU€CTBEHHbBIE PEAKIIMH OTHOATOMHBIX CIIUPTOB (OKUCIICHUE
staHona okcugom Meau(Il)), MHOroaToMHBIX crTMPTOB (B3anMonaelcTBrE THieprHa ¢ ruapokcuaom mean(Il)),
aNbJIETHIOB (OKHCIICHHE aMMHAYHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcuaom meau(ll), B3aumonericteue
KpaxMmaJa ¢ HOJIOM), POBECHNE TIPAKTHIECKOW PabOThI: CBOWCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrle 3anayn.

BrrauciieHus 1o ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOTUYECTBA HCXOTHOTO BEIIECTBA UJIH
MpOoAayKTa pE€aKu 1Mo N3BECTHbBIM Macce, O6’I)éMy, KOJIMYECTBY OAHOI'O U3 UCXOAHBIX BCUICCTB WUJIM IPOJYKTOB
peaxium).

AzoTcozepikalue OpraHuuecKie COeANHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHndeckue coenuHennsa. Ou3nyeckue 1 XUMUYECKUe CBOMCTBa
aMUHOKHUCIIOT (Ha MpUMepe MIMIKHA). bruonorndeckoe 3HaueHue aMUHOKHCIOT. [lenTuapl.

Benku kak IpupoIHEIE BEICOKOMOJIEKYIISIPHEIC coenHeHus . [lepBruiHas, BTOpUYHAs U TPETUYHAS CTPYKTypa
0exoB. XMMHUYECKHE CBOWCTBA OCIKOB: THAPOJIH3, ACHATYPALH, KAYeCTBEHHBIC PEaKIINH Ha OCIIKH.
OKCHeprMEHTAIbHEIC METOIBI H3YUCHNS BEIICCTB M UX IPEBPAIICHII: HAOIIONEHHE H OITMCaHNE
JEMOHCTPAIFIOHHBIX OIBITOB: JEHATypaIHs OCIKOB IPH HATPEBAaHHH, IIBETHHIC PEaKIINH OCIKOB.
BricokoMoJieKkyJIsipHbIE COeTUHEHUS

OCHOBHBIE MTOHATHS XUMUHN BBICOKOMOJIEKYISIPHBIX COEIMHEHUH: MOHOMED, TTOJTUMED, CTPYKTYPHOE 3BEHO,
CTEITeHb NOIMMEPH3AIIHHU, CPETHSS MOJIEKYIsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYIISPHBIX
COG}II/IHGHI/Iﬁ — MMoJIMMEepHU3anus U NOJIMKOHACHCAIUs.

3KCHC[!I/IMCHT3J'ILHI)IG METOABI U3YUCHUS BENIECTB U UX H[ZGB[Z&!!!GHHﬁI O3HAaKOMJICHUEC C o6pa3uaM1/1 OPpUPOAHBIX U
HNCKYCCTBCHHBIX BOJIOKOH, ITJIACTMACC, Kay1YKOB.

MexIpeIMEeTHBIE CBSI3H.

Peanmzars MeXIpeIMETHBIX CBA3€H IPU U3YUSHNH OpraHnYecKoi XUMuK B 10 Ki1acce OCyIecTBIAETCS Yepes
UCIIOIb30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHSTHH, SIBISIOIIMXCS CHCTEMHBIMH IS
OT/ENBHBIX MPEIMETOB €CTECTBCHHO-HAYYHOTO [IUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbBIC TIOHSTHS: SIBICHUE, HAayYHbIH (aKT, TUI0TE3a, 3aKOH, TEOPHUs, AHAIN3, CHHTE3,
Ki1accuuKaIys, epHOJUYHOCTD, HAOIIOACHHE, U3MEPEHHE, YIKCIEPHMEHT, MOJICIUPOBAHHE.

dusuka: MaTepusi, JHEPIUsi, Macca, aToM, IIEKTPOH, MOJIEKYJIa, SHEPreTHIECKUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECCTBA, (PU3MUYECKUE BETUIMHBI U STUHUIIEI HX H3MEPCHUSI.

Buonorus: knerka, opranusm, onochepa, oOMeH BElIecTB B OpranniMe, PoToCHHTE3, OMOIOrHYeCKH aKTHBHBIC
BelecTBa (0eNKy, yIIIeBOBI, JKUPHI, (PEPMEHTSHI).

I'eorpadusi: MUHEpalIbl, FOPHBIE IIOPOJIBI, TOJIE3HBIE UCKOIIAEMBIE, TOIUINBO, PECYPCHI.

TexHoMmorys: MUIIEBHIE IPOIYKTHI, OCHOBBI PAlMOHAIBHOTO IUTaHMUS, MOIOIIHE CPEACTBA, JIEKAPCTBEHHBIE 1
KOCMETHYECKHe Npernaparsl, MaTepHajIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.



11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTudyecKue OCHOBBI XUMHUH

Xumuueckuii aneMenT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAsE 000JI04Ka. DHEPreTHIeCKUe YPOBHH,
MOJYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, d- deMeHTbl. OCOOCHHOCTH pacpe/Ie/ICHUs SJIEKTPOHOB 10 OPOUTANISIM B
aTOMax 3JIEMEHTOB TIEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

[Tepnoanueckuii 3akon u [leprnoanueckas cucrema xumudecknx 3memeHToB [[. V1. MenneneeBa. Casi3b
MIEpUOIAYECKOro 3aKkoHa u [leproandeckoil cucteMbl XUMHUECKUX eMeHTOoB [[. . MeHnneneeBa ¢ COBpeMEHHOU
TEOPHUEH CTPOSHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XHMHUYECKUX DIIEMEHTOB H 00pa3yeMbIX UMH
MIPOCTHIX U CIOKHBIX BEIIECTB I10 TPYIINaM U MeprojiaM. 3HaueHHEe TIEPUOANYECKOTO 3aKOHA B Pa3BUTUHU HAYKH.
Crpoenue BeniecTBa. XUMHUYECKas CBSI3b. BUIBI XUMHUYECKOH CBs3M (KOBaJICHTHAsI HEMOJISIpHAS M MOJISpHAs,
WOHHAs, MeTajTnieckas). MexaHnu3Mbl 00pa30BaHHs KOBAJICHTHOW XMMUYECKOH CBA3H (OOMEHHBIH U TOHOPHO-
aKUenTopHbI). BogoponHas cBsi3bk. BaneHTHOCTh. DIEKTpOOTpULIaTeIbHOCTh. CTeneHb OKUcIeHus. oHbI:
KaTUOHBI U aHUOHBI.

BemiecTBa MONEKYIIIPHOTO Y HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTBA. THITBI
KPUCTAJUIMYECKHUX PEMETOK. 3aBUCUMOCThH CBOWCTBA BEIIECTB OT THIA KPUCTAJUTMUECKON PEIETKY.

TTonsiTHe 0 qUCTepcHBIX cucTemMax. VICTUHHBIE U KOJUTOWIHEIE pacTBOPEI. MaccoBast IOJIs BEIIEeCTBa B pacTBOPE.
Knaccudukarus HeopraHmdeckux coequHeHnH. HoMeHKkaTypa HeopraHHIeCKUX BelecTB. | eHeTHuecKkas CBsi3b
HEOPTraHMYECKUX BEIIECTB, MPUHAUICIKAIUX K PA3TUIHBIM KIIaccaM.

Xumudeckas peakims. Kiaccupukanus XAMHYECKAX PEaKIid B HEOPraHUIECKOW U OpraHNYeCKOd XUMUH. 3aKOH
COXPAaHEHHS MACChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUN IPH XUMHUYECKUX PEAKIIHSIX.
CKOpOCTh peakiyu, €€ 3aBUCUMOCTb OT Pa3lIUYHBIX PakTopoB. OOpaTHMbIe peakui. XUMHYECKOS PABHOBECHE.
®akTophl, BIUSIOUINE HA COCTOSIHUE XUMHUUeckoro paBHoBecus. [Ipunnun Jle Hlatenbe.

Onexrponutnyeckas nuccoruanus. CUibHbIe U cladble AMeKTpoiuThl. Cpesia BOAHBIX paCTBOPOB BEIIECTB:
KHcJas, HeUTpaapHas, IeJodHasl.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIC PEAKIINH.

OKCepUMEHTATbHbIC METObI U3YYCHHUS BEUIECTB U X MPEBPAIIEHUH: AeMoHcTparus Tabnui «[lepuoauueckas
crucrteMa xuMmuueckux anemeHToB . . MeneneeBay, nu3ydeHre MoJeneil KpUCTAIUIMYECKUX PEMIETOK,
HaOIrONEeHE

Y OITMCaHKe JEMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX OIMBITOB (Pa3IoKeHHE MEPOKCHIA BOAOPOA B MPUCYTCTBHH
KaTaJn3aTopa, ONpeesIeHne CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATFHOTO HHANKATOPA, PEaKIInn
HOHHOTO 00OMEHa), MPOBECHUE TPAKTHIECKOU paboThI «BimsHUE pa3nnyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKITUNY.

Pacuérnrie 3amaun.

PacuéTel 10 ypaBHEHUAM XUMHUYECKUX PEaKIUi, B TOM YHCJIE TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C
HCTIOJIb30BAHUEM MOHSTUS «MacCOBasi JOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hewmeramnsl. [lonoxxenne HemeTamioB B Ilepuoanueckoil cucreMe xumuueckux aneMeHnToB J. . Menneneesa u
0COOEHHOCTH CTpOCHMS aTOMOB. DHU3NYECKUE CBOMCTBA HEMETAIUIOB. AJUTOTPOTIHSI HEMETAJIIIOB (HA IpUMepe
KHCIIOpoJia, cephl, pocdopa u yrnepona).

XHUMHUYECKHE CBOMCTBA BAKHEHIITNX HEMETAIOB (TaJIOreHOB, Cephl, a30Ta, Gpocdopa, yrnepoaa u KpeMHUs) U UX
coeTMHEHUH (OKCHUI0B, KUCIIOPOICOIEPKAIUX KUCIIOT, BOAOPOAHBIX COCAMHECHHUN).

[IpuMeHeHne BaXKHEHIIUX HEMETAJUIOB U KX COCAUHEHUN.

Meramnsl. [lonoxenue meraioB B [lepuonnueckoi cucreme xummieckux anemeHToB J[. . Menneneesa.
OCOOCHHOCTH CTPOSHHMSI AICKTPOHHBIX 000JI04eK aToMOB MeTauioB. O0mue Gru3ndecknue CBOHCTBa METAIIJIOB.
CrnaBbl METAIJIOB. DIEKTPOXUMHUYECKUH PSJT HAPSXKEHU METAIIJIOB.

XUMUYECKHE CBOMCTBA BAKHEHITUX METAJUIOB (HATPUH, KalTui, KaJbIIMid, MATHUH, AIFOMAHUH, TUHK, XPOM,
JKENe30, ME/Ib) U UX COCAMHCHUM.

O6mume criocoObl MoMydeHHs MeTaIoB. [IprMeHeHne MeTauIoB B ObITY U TEXHHKE.



3KCH€[!I/IM6HT3J'H)HLIG MCETOJbI M3YUCHHUA BEHICCTB U UX npeBpa!ueHHﬁ: N3YUCHUC KOJIJICKIIUU «Mertamnisl u
CILJIaBEBD, o6pa3u013 HEMECTAJJIOB, pCHICHUE SKCICPUMCHTAJIBHBIX 3a41a4, Ha6.]'I}OI[eHI/Ie 1 OIMHUCaHUC

JIEMOHCTPAIMOHHBIX U Ta0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA AIFOMUHUS C PACTBOPAMH KUCJIOT U
IIeNoueii, KaueCTBEHHBIE PEaKIINK Ha KATHOHBI METAJIJIOB).

PacuérHplie 3agaumn.

Pacuérel macchl BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe MM 00BEMY OTHOTO
W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, PacYEThI Macchl (00bEMa, KOJIMYEeCTBA BEIIECTBA) MTPOIAYKTOB PEaKIINH,
€CITH OIHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS M KU3Hb

Ponp xumun B 00eCTICYeHUN KOJIOTUIECKOM, YHEPTETHUECKON U MUTIEBON 0€30MaCHOCTH, Pa3BUTHU MEUIIUHBL.
HOHHTI/IC 0 Hay‘lHLIX METOAAX IMO3HAHUA BCIICCTB U XUMHUUYCCKUX peaKum‘/'I.

HpeﬂCTaBﬂeHI/Iﬂ 06 O6IHI/IX Hay‘IHbIX nanuunax HpOMI)IH_[J'ICHHOFO HOHy‘lCHI/Iﬂ Ba)KHCﬁHIPIX BCUICCTB.

YenoBek B MUPE BEIIESCTB U MaTepUAJIOB: BaKHEHIIINE CTPOUTENBbHBIE MaTepUabl, KOHCTPYKLIIMOHHbBIE MaTepPHAIIbI,
KpacKH, CTEKJI0, KEpaMUKa, MAaTEPHAITBI JIJIsl JICKTPOHUKH, HAHOMATEPHUAITbI, OPraHUYECKUE M MUHEPATbHBIC
yaoOpeHus.

XuMust 1 3/TOPOBbE YEIIOBEKA: MIPABHIIA UCTIOIH30BaHUS JICKAPCTBEHHBIX NIPETapaTroB, MpaBuiia 6€301acHOro
WCITIONTb30BaHUSI TIPETIapaToB OBITOBOM XUMHUH

B OBCEIHEBHOM XKNU3HU.

MexXnpeamMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MMpY U3ydeHUM 00IIeH W HeopraHmdeckoi xumun B 11 kitacce
OCYIIECTBIISIETCS Yepe3 UCIIONIb30BaHKUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITUMN, TaK U TIOHSATHH,
SABITFOIHINXCS CUCTEMHBIMU 1JIs1 OTACIIBHBIX HpeI[MeTOB CCTGCTBGHHO-H&Y‘IHOFO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbBIE MMOHATHA: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTE3,
Kknaccuukanus, NepuoIunIHOCTh, HAOIIOJICHHE, SKCIIEPUMEHT, MOJISIMPOBaHKE, U3MEPEHHE, SIBICHNUE.

®uznKa: MaTepusi, SHEPTUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAINOAKTUBHOCTH,
MOJIEKYJIa, JHEPTETUYECKHUIA YPOBEHB, BEMIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKHE
BEITUYHHBI ¥ €TUHUIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kieTka, opraHu3M, SKOCUcTeMa, Onocdepa, MaKpo- U MEKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B
OpraHu3Me.

I'eorpadusi: MUHEPAIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHOMOTHS: XMMUYECKas MPOMBIIIIEHHOCTh, METAJITYPTHSL, TPOU3BOACTBO CTPOUTEIHHBIX MAaTEPHAIIOB,
CeJIbCKOXO3SHCTBECHHOE ITPOU3BOJICTBO, IHIIEBAst MPOMBIIIIIEHHOCTD, (papMarieBTHYecKasi IPOMBIIUICHHOCTD,
l'IpOI/ISBOZICTBO KOCMETHUYECCKHUX npenapaTOB, HpOI/ISBOJICTBO KOHCprKHI/IOHHBIX MaTepI/IaJ'IOB, SHCKTpOHHaH
HpOMI)II]_IJ'IeHHOCTI), HAHOTCXHOJIOTUH.



INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS ITPOI'PAMMBI I10 XMMHWH HA BA30OBOM
YPOBHE CPEJJHETI'O OBIIIEI'O OBPA30BAHUS

JIMIHOCTHBIE PE3VYJ/IBTATBI

OI'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOSHUS 00yUYaIOIMMUCS IPOTrPaMM CPEIHEro 0OLIero
0o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEAMETHBIM U MPeIMETHBIM). HayuHo-MeTonn4eckoil 0CHOBOM 1yis
pa3paboTKU IIAHUPYEMBIX PE3YJABTATOB OCBOCHHUS IPOTPAMM CPEIHETO 00IIEro 00pa30BaHMUs SBISETCS
CHUCTEMHO-/IESTEIbHOCTHBIN MOAXO.

B cooTBeTCTBUU C CUCTEMHO-IEATEIbHOCTHBIM IIOAX0IOM B CTPYKTYPE JINYHOCTHBIX PE3YJIBTATOB OCBOCHUS
npeaMeTa «XUMHEST» Ha YPOBHE CPEeTHETO 00mero oOpa3oBaHusl BEIACIECHBI CIEIYIOINE COCTABIISIONIHE:
0CO3HaHNE 00YJAIOMIMMHUCS POCCHHCKOHN I'PaskIaHCKON HACHTHIHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEIIEHOCTH U CAMOOTIPEICIICHHUIO;

HaJIM4Y1e MOTUBAIMH K 00yUYCHHIO;

eJICHATIPABICHHOE Pa3BUTHE BHYTPCHHUX YOEXKICHUH JTMYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPaTUIHiA 0a30BOI HayKH XUMUH;

TOTOBHOCTb U CIIOCOOHOCTh O0YYaIOIIUXCS PYKOBOACTBOBATHCS B CBOEH NEATENBHOCTH IIEHHOCTHO-CMBICTIOBBIMH
YCTaHOBKaMH, MIPUCYIIUMHU LEIOCTHON cUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJIMYKME MTPABOCO3HAHUS IKOJIIOTHUYECKON KyJIBTYphl U CIIOCOOHOCTH CTaBUTH LTI U CTPOUTD KU3HEHHBIE TIaHBL.
JIMYHOCTHEIE Pe3yNNbTaThl OCBOCHUS MPEeAMETa « XUMHSD» JOCTUTAIOTCS B €AMHCTBE YIEOHOH U BOCIHUTATEIBHON
JIESITEILHOCTU B COOTBETCTBUU C T'YMaHUCTHUYECKUMHU, COLIMOKYJIBTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH U HIeaJlaMi POCCHIICKOTO IPakJaHCKOTO OOIIECTBA, IIPHHATHIME B O0IIIECTBE HOPMAaMH H
MpaBUJIAMH TIOBEICHHS, CITOCOOCTBYIOIINMMH IIPOIIECCaM CAMOIIO3HAHU, CAMOPA3BUTHS 1 HPAaBCTBEHHOTO
CTAHOBJICHHUS IMYHOCTH O0YJaIOIIHXCSI.

JIndHOCTHBIEC PE3yNbTaThl OCBOSHUS MpenMeTa « XUMHS» OTPaxaroT C(hOPMHUPOBAHHOCTD OIBITA TO3HABATEILHOM
Y TIPAKTHYECKOU JIEATENBHOCTH 00YUaroIUXCs TI0 peai3aliy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
4acTu:

1) rpa:kIaHCKOT0 BOCTIMTAHMSA:

OCO3HaHUS 00YUYAIOUIMMUCS CBOUX KOHCTUTYIIMOHHBIX MTPAB U 00S3aHHOCTEH, yBaXKEHHS K 3aKOHY U
MPaBOMOPSAKY;

MPEJCTaBICHHS O COLMAJIbHBIX HOPMAaxX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUECKOH AEATEIFHOCTH IPU CO3IAHHU YICOHBIX MMPOEKTOB, PEICHUH YIeOHBIX U
MO3HABATENBHBIX 3a/1a4, BHIIOJHEHUN XUMUUECKHUX 3KCIIEPUMEHTOB;

CTIOCOOHOCTH OHUMATh M IPUHIMATh MOTHBEI, HAMEPEHUS, JIOTHKY M apTyYMEHTHI IpyTUX TIPH aHaJN3e
Pa3IUIHBIX BUAOB YI€OHOU AEATCIHHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIICHHUS K ICTOPUYECKOMY W HayYHOMY HACJICAMIO OTE€YECTBEHHOW XUMUHU;

YBa)KEHUS K MPOLIECCY TBOPUYECTBA B 0OIACTH TCOPUH U TPAKTUIESCKOTO TPUMEHEHHS XHMHUH, OCO3HAHUS TOTO, YTO
JIOCTHXKEHHUS HAyKH €CTh Pe3yabTaT JUIUTENbHBIX HAOMONCHUH, KPOIIOTIIMBBIX DKCIIEPUMEHTAIBHBIX TIOUCKOB,
HOCTOSIHHOTO TPyJa Y4IEHBIX U IPAKTHKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B TIOYYEHUH U MOCIEAYIONIEM aHau3e HHPOPMAIH O ePEeOBhIX
JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XHUMMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

HPAaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLICHHMBATh CUTYallUH, CBSI3aHHbBIE C XUMUYECKUMH SIBJICHUSMH,

U IPUHUMATh OCO3HAHHBIE PELIEHHs, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;
TOTOBHOCTH OLIEHUBATh CBOE IIOBEACHUE U MTOCTYIIKM CBOMX TOBapHULIEH ¢ MO3UIUI HPABCTBEHHBIX U IPABOBBIX
HOPM U OCO3HAHHE MOCIIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBb:



MMOHUMAaHHUsI IEHHOCTEH 310pOBOTO U O€30MacHOr0 00pa3a KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (PH3UUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOJIro/IeHus MpaBuI1 O€30MIaCHOTO OOpaIleHus ¢ BEIIeCTBaMU B OBITY, TOBCEAHEBHOM KU3HU U B TPYAOBOM
JIESITENTbHOCTH;

MOHUMAaHUsSI IEHHOCTH TPABIJI HHANBUIYaIHHOTO H KOJUICKTUBHOTO 0E30II1aCHOTO MTOBEACHUS B CUTYAIIHX,
YIPOXKAIOLIUX 37JOPOBBIO U JKU3HU JIIOAEH;

OCO3HAHUS TTOCIIEICTBUN M HETIPHUATHS BPEIHBIX IIPUBHIYEK (YIOTPEOICHHS aIKOT OIS, HAPKOTHKOB, KYPEHHUSI);
5) TpynoBoro BocnuTaHus:

KOMMYHHKaTHBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATEIBLCKOM JIeATEILHOCTH, OOIIECTBEHHO MTOJIE3HOM,
TBOPYECKOM U APYIUX BUAAX JEATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE€ YUaCTUEC B PCHICHUM IMMPAKTUICCKUX 3a1a41 COL[HaJ'ILHOﬁ HalpaBJICHHOCTU (B paMKax
CBOETO KJ1acca, IIKOJbI);

HHTEpeca K MPaKkTHUECKOMY M3yUeHHIO Mpodeccuii pa3IuuHOro pojia, B TOM YKCIEe HA OCHOBE IPUMEHEHHS
MIPEIMETHBIX 3HAHUN TI0 XUMUHY;

YBa)XEHUs K TPYLY, JIIOASIM TpyJa U pe3yabTaTaM TPYAOBOH e TeNbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BEIOOPY MHIMBHIYAJILHOH TPaeKTOPHU 00pa3oBaHus, Oyayeit mpodeccuu u
peanm3anui cOOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMUH,
HWHTEPECOB U MOTPEeOHOCTEH 00IIeCTRa;

6) 3K0JIOrH4€eCKOr0 BOCIIUTAHMS

HKOJIOTHYECKH IeJIeCO00pa3HOT0 OTHOMICHHUS K IPUPOJIE, KaK MCTOYHUKY CYIIECTBOBAHMS KU3HU Ha 3eMIIe;
ITIOHUMaHUsA FJ'IOGaJ'[bHOFO XapakTepa SKOJIOT'MYCCKUX np06neM, BJIMAHUSA SKOHOMHUYECKHUX MMPOLICCCOB Ha
COCTOSIHUE TIPUPOJTHON U COLIMATIBHOM Cpebl;

OCO3HaHHuA HGOGXOI[I/IMOCTI/I HCITIOJIB30BaHUA }IOCTPI)KGHI/II’I XUMHWHU AT pE€IICHU BOIIPOCOB palluOHAJILHOTO
MPUPOAOTIOIB30BaAHUS;

AKTUBHOTO HETIPHUATHUS ACUCTBUHN, MPUHOCSIINX BPENl OKPYKAIOIIEH MPUPOIHON Cpeie, YMEHHS IPOrHO3UPOBATh
HEeOIaronpUATHBIC YKOJIOTHYECKHE OCIEICTBUS MPEeNTPUHUMAEMbIX ACHCTBUI U PEAOTBpAIaTh UX;

HaJIMYHsI PA3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYIBTYPBI, ONBbITA AEATEIbHOCTH IKOJIOTHYECKOM
HalpaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATbCA UMH B MTO3HABATENIHOM, KOMMYHUKATHBHOM U COLMAJIbHON
MPaKTHKE, CIOCOOHOCTH U YMEHUS aKTUBHO IPOTHBOCTOSTEH HACOJIOTHH XeMO(POOHH;

7) LEeHHOCTH HAYYHOI0 NO3HAHMSA:

c(OpPMHPOBAaHHOCTH MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH U
00IIeCTBEHHOW TIPAaKTHKH;

MMOHUMAaHWUSI CTISITU(PUKN XUMHH KaK HAyKH, OCO3HAHUS €€ poiii B (POPMHUPOBAHNY PAITHOHAIBHOTO HAyYHOTO
MBIIIJICHUS, CO3AaHUU LEJIOCTHOI'O IMPEACTABIICHUA 06 OKpYXKaronieM MUPE KaK O €UHCTBE IPUPOIbI U YCTIOBCKaA,
B TIO3HAHUU NIPUPOIHBIX 3aKOHOMEPHOCTEH U PEILICHUH MPOOJIeM COXpaHEHHs IPUPOTHOTO PAaBHOBECHS;
yOeKAEHHOCTH B 0CO00M 3HAYMMOCTH XHUMUH [Tl COBPEMEHHON IIUBUIM3AINN: B €€ TYMaHHCTHUECKOIl
HaNpaBICHHOCTH U BAXHON POJIU B CO3aHUU HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbI, PEICHUN TI00aTbHBIX
po6JeM yCTOMYUBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOI, SHEPreTUUECKOM, TUILIEBON U SKOJIOTHUECKON
0€301IacHOCTH, B Pa3BUTHU MEAUIMHEI, 00ECIICYCHUHN YCIOBUH YCIIEIIHOTO TPYa U SKOJIOTHIECKU KOM(DOPTHOU
JKH3HH KOKIOTO WICHA 00IIeCTBa;

€CTECTBEeHHO-HAyYHO} IpaMOTHOCTH: IOHUMaHUA CYITHOCTH METOAOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaXx, CIIOCOOHOCTH HCIIOIB30BATh MOydYaeMble 3HAHU IS aHAIN3a H OOBSICHEHUS SABJICHUI OKPYKaIOLIETO
MHpa U IPOUCXOIIIINX B HEM H3MEHECHUH, YMCHHS JIeNaTh 000CHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX
(haKTOB M IMEIOIINXCS TAaHHBIX C IIETBI0 MOIYICHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCITOB30BATh XUMHUUECKHUE 3HAHMSI IS PEICHHS TPOOIeM B PeaibHBIX
JKU3HCHHBIX CUTYalUAX;

WHTEpeca K MO3HAHUIO M UCCIICAOBATEIBCKON NeATeTbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K AKTUBHOMY MOTYUYESHHIO
HOBBIX 3HaHU 110 XUMHUH B COOTBETCTBUH C )KU3HEHHBIMU OTPEOHOCTAMU;

UHTepeca K 0COOEHHOCTSAM Tpyla B pa3iInyHbIX chepax npodeccuoHanTbHON AeATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATbI



MeranpeaMeTHBIC pe3yabTaTbl OCBOCHHUS YIEOHOTO IIpeMeTa « XUMHSD» Ha YPOBHE CPEIHETO 00IIIEro
00pa30BaHUs BKIIOYAIOT:

3HaYMMBIE ATl HOPMHUPOBAHUS MUPOBO33PEHUS 00YyUAIOIIUXCSI MEKIUCIUIIIMHAPHBIC (MEKIIPEIMETHBIE)
00I1IeHayYHbIE TIOHSTHS, OTPaKarolHe IIEI0OCTHOCTh HayYHOI KapTUHBI MUpA U CIEHU(PUKY METOI0B O3HAHMUS,
UCTIONb3YEMBbIX B €CTCCTBEHHBIX HAayKaX (MaTepus, BELIECTBO, SHEPIUs, IBICHUE, IPOLECC, CUCTEMA, HAyYHBII
(haxT, IpUHLIUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs], UCCIeA0BaHUE, HAOIOICHHE, U3MEPEHHUE,
9KCHEPUMEHT U JIPYTHE);

yYHUBepcalbHbIe ydeOHbIe IeHCTBUS (II03HABaTebHBIC, KOMMYHHKATHBHEIE, PETYISTUBHbIE), 00€CIIeUNBAIOIINe
(opmupoBanue (HyHKIHOHATBHON IPaMOTHOCTH M COIMATLHON KOMIETEHIINH 00yJaloIIIXCs;

CIIOCOOHOCTH 00YJaIOIMXCA HCIOJIB30BaTh OCBOCHHBIE MEX IUCIUIUIHHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS H
YHUBEpCaIbHbIE yUeOHbIE ICHCTBHS B IO3HABATEILHON U COIMANBHOI MPaKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBNIAACHUE YHUBEPCATFHBIMY yUeOHBIMH O3HABATEIEHBIMH,
KOMMYHHMKAaTHBHBIMH U PETYISATUBHBIMH JCHCTBUAMH.

Osaaaenne YHuBepCAJIbLHBIMHA y‘leﬁHBIMI/I MO3HABATEJIbHBLIMHU JAeHCTBUAMMU:

1) 6a3o0BbIe JIorMUYecKHe TeliCTBUA:

CaMOCTOSITENIEHO (POPMYNHUPOBATh U aKTyaIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pPacCMaTpPHBATh;

OIIpEIeIIATD 1IENH JIEITeNIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JIOCTHKEHHS, COOTHOCHTB PE3yJIbTaThl
JeATEeTIbHOCTH C MOCTaBICHHBIMU IEJISIMU;

UCIIONB30BaTh NPH OCBOSHHUH 3HAHUI NPUEMBI JIOTHYECKOTO MBIIIIEHHS — BBIISNATE XapaKTepHbIe TIPH3HAKH
MOHSTHI M yCTAaHABIMBATh X B3aHMOCBSI3b, MCIIOIh30BATh COOTBETCTBYIOIINE OHATHS sl OOBICHEHUS
OT/AENBHBIX (DAKTOB U SBICHHUIA;

BBIOMPAaTh OCHOBAHMS M KPUTEPUH [UTS KITaCCH()UKAIINU BEIICCTB M XUMUIECKUX PEaKITHIA;

yCTaHaBIMBATh NPUINHHO-CIEACTBCHHBIC CBSI3H MEXKIy N3y4acMbIMHU SBICHUSIMH;

CTPOUTH JIOTHIECKHE pacCyXIeHHs (HHAYKTHBHBIC, NETYKTUBHEIC, 10 aHAJIOTHH), BEISIBIISITE 3aKOHOMEPHOCTH U
NPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSAX, GOPMYINPOBATH BHIBOJBI 1 3aKIFOYCHHS;

IPUMEHATH B IPOLIECCE MTO3HAHMS, HCIIOIb3YEMbIC B XMMUH CHMBOINYECKUE (3HAKOBBIC) MOJICIH,
peoOpa30BHIBATH MOJICTBHBIC IIPEICTABICHHUS — XUMUYECKUH 3HAK (CHMBOI) 2JIEMCHTA, XUMUYecKas (popmyra,
ypaBHEHHE XUMHYECKOI peaKkiMy — IPU PeLIeHUH yueOHbIX T03HABATEIbHBIX U IPAKTHUECKHX 33/1a4, IPUMEHSTh
Ha3BaHHBIE MOJIEJIbHBIE TIPEICTABICHUS IS BBISBIICHNS XapAaKTEPHBIX MPU3HAKOB H3y4aeMbIX BEIECTB U
XMMHYECKHX PeaKiui.

2) 6a30BbI€e HCCJIEIOBATEIbCKHE IeliCTBH:

BJIJIETh OCHOBAaMH METOAOB HAYYHOTO [TO3HAHUS BEIIECTB U XUMHUICCKHUX PEaKIIU;

(hopMyIHpOBaTh IETH U 33JJa9H HCCICIOBAHMUS, HCIIONB30BaTh IOCTABICHHBIC 1 CAMOCTOSTEIEHO
c(OopMyITHPOBaHHBIE BOIPOCHI B KAUYECTBE HHCTPYMEHTA ITO3HAHUS U OCHOBHI IS (POPMHUPOBAHHS TUIIOTE3HI 110
MPOBEPKE NPABIIFHOCTH BBICKA3BIBAEMBIX CYXKICHHL;

BIIAJICTh HABBIKAMH CaMOCTOSTEIBHOTO IIAHUPOBAHMS U MIPOBEICHUS YICHUIECKUX IKCIICPUMEHTOB,
COBEpIICHCTBOBATh YMEHHSI HAaOIIONATh 32 XOI0M IPOIlecca, CAaMOCTOSTEIRHO IPOTHO3UPOBATH €TI0 PE3YJIBTAT,
(opMyarpoBaTh 000OIIEHHUS U BEIBOABI OTHOCUTEIHHO TOCTOBEPHOCTH PE3YIBTATOB HCCIIECIOBAHHS, COCTABIAT
000CHOBaHHBIN OTUET O MPoOJIeTaHHON padoTe;

IpUOOPETATh ONBIT YUCHNUECKOH UCCIIEN0BATEIbCKON 1 MPOESKTHOMN ESTEIbHOCTH, MIPOSIBISTE CIIOCOOHOCTD U
TOTOBHOCTb K CAMOCTOSATENIFHOMY ITOMCKY METOJIOB PEIICHHs MPAaKTUIECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX
METOJIOB IO3HAHHUSI.

3) pa6ora ¢ undopmaunmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAIIH (HAYIHO-TIONYISIpHAs TUTEpaTypa XUMHUIECKOTO
COZIepIKaHMs, CIIPABOYHBIC TOCOOHs, pecypcsl MHTepHeTa), aHaTH3UPOBaTh HH)OPMAITHIO Pa3TNIHBIX BUIOB U
(hopM mpencTaBICHNUS, KPHTUIECKU OIICHUBATE €€ JTOCTOBEPHOCTD M HEPOTHBOPEUHUBOCTE;

(hopMyIHpPOBaTh 3aPOCH M MIPUMEHATE Pa3IMIHBIC METOIBI IPH TTOUCKE U 0TOOpE NH(POPMAINY, HEOOXOIMMOM
JUTSL BBIIOTHEHMS YIEOHBIX 3a/1a4 OTPEIeNIEHHOTO THTIA;



MpUOOPETATh OMBIT UCTIONB30BaHUA WHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U Pa3IUYHBIX MTOMCKOBBIX
CHUCTEM;

CaMOCTOATENBHO BEIOMPATh ONTUMANIbHYIO (hopMy mpeacTapieHus HHGOpMaLnu (CXeMbl, TpapuKH, JUarpaMMsl,
TaOJINIIBI, PUCYHKH H JIPYTHE);

HCTIONB30BaTh HAYYHEIH S3BIK B KAUECTBE CPEICTBA MPH PabOTe C XUMUIECKOIH HH(pOpMAIIHei: MPUMEHATh
MEXIpeIMeTHBIC ((prU3nIecKkre U MaTeMaTHIecKre) 3HaKH U CUMBOJIBI, (hOpMYJIBI, a00peBHATYpEI, HOMCHKIIATYPY;
HCTIONB30BAaTh U MPeoOpa3oBHIBATE 3HAKOBO-CHMBOIMUECKUE CPEICTBA HATIISTHOCTH.

OBJIa)leHI(Ie YHuuBepCaJlbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSIMHU:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAeMON TEMbI B XOJIE THAJIOTa

I/I/I/IJ'II/I }II/ICKyCCI/II/I, BBICKAa3bIBAaTh UCHU, q)OpMyIIPIpOBaTB CBOU l'[pe}IJ'IO)KeHI/IH OTHOCHUTECJIBHO BBIITOJIHCHUA
TIpeJIOKEHHOMN 3a1a9u;

BLICTyl'[aTI) C HpeBeHTaHHeﬁ pe3yJ'ILTaTOB HO3HaBaTCJ'H:HOI71 JCATCIIBHOCTH, HOHy‘{eHHLIX CaMOCTOSATCIIBHO UJIN
COBMCCTHO CO CBCpCTHI/IKaMI/I HpI/I BBIIIOJIHCHU U XUMHUYECCKOI'O SKCHepI/IMCHTa, HpaKTH‘IeCKOﬁ pa60T1>1 110
WCCIIEIOBAaHHIO CBOMCTB M3y4aeMbIX BEIIECTB, peai3alii yueOHOro mpoeKkTa u (JOpMyJIUpPOBaTh BHIBOBI

0 pe3yJbTaTaM MPOBENEHHBIX UCCIICOBAHUN MTyTEM COTIIACOBAHUS TO3UITUI B X0O7Ie 00CYXIeHUs 1 0OMeHa
MHEHUSIMU.

Osaaaenne YHUBEPCAJBHBIMHA PETryJIATUBHBIMHA JIedCTBUSIMU

CaMOCTOSITENILHO [UTAHUPOBATH M OCYLIECTBISITH CBOIO TI03HABATEIBHYIO ICSTEILHOCTD, OMPEAEIIss e€ el U
3aj1a4u, KOHTPOJIUPOBATH U [0 MEPE HEOOXOMUMOCTH KOPPEKTHPOBATH MPEIAaraeMblil aITOPHTM JCHCTBHUI TIPH
BBITTOJITHEHUY YYIESOHBIX U HCCIICIOBATEILCKUX 3a]1a4, BBIOMpATh Hanbosee d3PPEKTHUBHBIN CITOCO0 MX PEIICHUS C
y4E€TOM MOTyYCHUsI HOBBIX 3HAHHI O BEIIECTBAX M XUMUYECKUX PEAKIHAX;

OCYILIECTBIISTH CAMOKOHTPOJIb CBOCH JIESITEIbHOCTH HA OCHOBE CaMOaHAIH3a U CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmertHble pe3ynpraThl 0OCBOeHUs Kypca «Opranndeckasi XUMUA» OTPaxaroT:

c(hOpMUPOBAHHOCTP MPEJCTABICHUH O XUMHUYECKON COCTABIISAIONICH €CTECTBCHHO-HAYYHON KapTHHBI MDA, POJIN
XMMUH B IO3HAHWH SIBICHUI MIPUPOBL, B (POPMHUPOBAHUN MBIIUICHHS U KYJIBTYPHI TMYHOCTH, €€ (PYHKIIMOHATBHON
rpaMOTHOCTH, HeO6XOIIPIMOI71 U pEeIICHUA MPAKTUYCCKUX 3a/1aq U 9KOJIOTUICCKU 000CHOBAHHOI'O0 OTHOIIEHHS K
CBOEMY 30POBBIO U IPUPOIHOHN cpene;

BJIaJACHUC CUCTEMOM XMMHYCCKUX 3HaHHI>1, KOTOpas BKIIHOYACT: OCHOBOIIOJIAratonnue nNOHATUA (XI/IMI/I‘JGCKI/IIZ
JJIEMEHT, aToM, DIIEKTPOHHAast 000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, AIIEKTPOOTPHLIATEILHOCTh, XUMHYECKast
CBA3b, CTPYKTypHas Gopmyia (pa3BEpHyTas U COKpaLIEHHAs), MOJb, MOJISIpHAsl Macca, MOJISIPHBIA 00bEM,
YINEPOIHBIN CKeJIeT, PyHKIMOHAIBHAS TPYIIa, PAJAUKAI, H30MEPHs, H30MEPbI, TOMOJIOTUYECKUHN PsiJI, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOAEpIKAIIIE COEAUHEHNS, MOHOMED, TIOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHUS OPraHMYECKUX BELIECTB A.

M. ByTnepoBa, 3aKkOH COXpaHEHHUSI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUH;
MHUPOBO33pPEHUYECKUE 3HAHUS, JIEXKALME B OCHOBE [IOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX
SIBJICHUH, (PaKTOJIOTMIECKHE CBEACHUS O CBOWCTBAX, COCTABE, IOJYICHNH U OE3011aCHOM HCIIOIB30BAaHUN
BasKHEHIIINX OpraHnvYCCKUX BCIICCTB B 6I>ITy u HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABJIATH XapaKTECPHBIC ITPU3HAKU HOHHTI/Iﬁ, yCTaHaBJIMBATh UX B3aUMOCBA3b,
HCIIOJIb30BaTh COOTBETCTBYIOMIWE MMOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOCHUA U HpeBpaIHeHI/Iﬁ OpPraHnv4CCKux
COCIUHCHUM;

c(hopMUPOBAHHOCTh YMEHUH HCIIONB30BATH XUMHUUECKYIO0 CHMBOJIUKY JUTSI COCTABJICHHSI MOJIEKYISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOH) (POPMYIT OPraHUUECKHUX BEIECTB M YPaBHEHUH XUMUYECKUX



peaxuuii, U3roTaBIuBaTh MOJEIN MOJEKYI OPIraHUUECKUX BELIECTB A WIIIIOCTPALUHN X XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUH yCTaHABINUBATh IPHUHAAJIECKHOCTh U3YUEHHBIX OPTaHUUECKHX BELIECTB 110 UX
COCTaBY M CTPOCHHIO K ONPEACTIEHHOMY KIIAcCy/TPYIINe COSTUHEHHUH (YIIIEBOIOPOIBI, KHCIOPOA U
A30TCOZIepIKAIIIE COSTNHEHNUS, BHICOKOMOJICKYIISIPHBIC COCIMHEHHUS), 1aBaTh UM Ha3BAHUS IT0 CUCTEMATHICCKOM
Homerkiarype (IUPAC), a Taxxe MpUBOIUTH TPHUBHAJIBHBIC HA3BAHUS OTACIHHBIX OPraHUUECKUX BEIIECTB
(3THIICH, TIPOTIHIICH, alleTIIICH, STHIICHIINKONb, TIIUIEPHH, (GeHoI, (OopMaTbIETHI, allcTANbICTH I, MypaBbHHAS
KHCJIOTA, YKCYyCHAs KHCJIOTa, OJICMHOBASI KUCIIOTA, CTEAPUHOBAs KHCIIOTa, TIII0K03a, (PpyKTO3a, Kpaxmad,
HEJITONI03a, TJTUIINH );

c(OPMUPOBAHHOCTH YMEHHUSI OTIPEICIISIT BUABI XUMHUECKOH CBSI3U B OPTaHIMUYECKUX COCTMHEHHUIX (OAUHAPHBIC U
KpaTHbIC);

c(hOPMUPOBAHHOCTh YMEHHSI IPUMEHSTH MTOJIOKCHUSI TEOPHH CTPOSHHSI OpraHHuecKux Beiects A. M. bytieposa
JUIsL OOBSICHEHHSI 3aBUCMOCTHU CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;
c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (pU3NUEeCKUe U XUMUUECKHE CBOMCTBA
TUMNHWYHBIX NPEJCTaBUTENEH Pa3IUYHbIX KJIACCOB OPraHUUECKUX BELIECTB (METaH, 3TaH, 3TUJIECH, IPOIUIIEH,
anetuieH, Oyraauen-1,3, MeTunoyTraauen-1,3, 6eH301, METaHOJ, 3TaHOJ, STHJICHIIIUKOb, TIHIEPUH, (eHo,
areTaNbIeTHII, MypaBbHHAS U YKCYCHAsI KUCIIOTHI, [ITFOK03a, KpaXxMaJl, IeJUTI0N03a, aMHHOYKCYCHAs KHCIIO0Ta),
WIDTIOCTPUPOBATH TCHETHYECKYIO CBS3b MEKAY HUMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMHIESCKHUX PEaKLIHUil ¢
HCTIONTE30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTh UCTOYHUKH YIIICBOIOPOAHOTO CHIPBS (HE(Th, IPUPOIHEIIL ras3,
yTOJIb), CHOCOOBI MX MEePepadOTKH U MPAKTHIECKOEe MPUMEHEHHUE MTPOIYKTOB IepepadoTKy;

c(hOPMUPOBAHHOCTh YMEHHUH IPOBOIUTH BEIYHCICHHS [0 XUMIYECKIM YPaBHEHHSM (Macchl, 00bEMa, KOIHMYCCTBa
HICXOHOTO BEIECTBA MU MPOIYKTA PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOTO U3 HCXOIHBIX
BEILIECTB

WU TIPORYKTOB PEAKLIUN);

c(hOpPMUPOBAHHOCTh YMEHUH BIaJETh CUCTEMON 3HAHUM 00 OCHOBHBIX METOJAX HAyUYHOIO [TO3HAHUS,
UCIIONIb3YEMbIX B XMMUU ITPU U3YUEHUH BEILIECTB U XUMUYECKUX BICHUI (HaOmroneHue, U3MepeHue,
IKCIIEPUMEHT, MOJCIHPOBAHKE), UCIIOIH30BaTh CHCTEMHBIC XUMUYECKHE 3HAHUS U IIPHHSATHSI PELICHU B
KOHKPETHBIX )KU3HCHHBIX CUTYAINSX, CBI3aHHBIX C BEIISCTBAMH U HX IPUMCHEHHEM;

c(OpPMHPOBAaHHOCTh YMEHHI COOTIONATH MPaBUIIA TTOIB30BAHHUS XUMIUECKOH MOCYIOH U 1a00paTOPHBIM
00opyIoBaHKEM, a TakKe IIpaBmiIa 00paIIeHus ¢ BEIeCTBAMU B COOTBETCTBHU C MHCTPYKIMSMH IT0 BHIITOTHEHHIO
7a00PaTOPHBIX XMMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHH IUNIAHUPOBATH M BBIMOIHATH XUMUYECKIH SKCIIEPUMEHT (TIpEeBPaLICHUS
OpPTaHMYECKHX BEIIECCTB IIPH HAarpeBaHWUH, TOTYICHUE ITUICHA U H3YYEHHE €0 CBOICTB, KAUeCTBCHHBIC PEaKIINU
OpPTaHMYECKHX BEIICCTB, JCHATypalys OCIKOB IIPH HArPEeBaHUM, LIBETHBIC PEAKIIUH OCIKOB) B COOTBETCTBHU C
MpaBWIaMH TEXHUKU O0€30MaCHOCTH IPH OOPAIEHUH ¢ BEIIECTBAMU U Ja00PaTOPHBIM 000pYyIOBaHUEM,
IPEACTABISATh PE3yIbTaThl XUMUYECKOTO SKCIEPHUMEHTA B (JOpPME 3aMUCH YPABHEHUH COOTBETCTBYIOIIUX PEaKIui
U (popMyITUpOBaTh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATh XUMHYIECKYIO HH(POPMALIHIO, TOTy4aeMyI0 U3 PasHBIX
HCTOYHUKOB (CpeacTBa MaccoBoil nHpopMannu, HTEpHET U Ipyrux);

c(OpPMUPOBAaHHOCTh YMEHHI COOTIONATH MIPaBHIIa SKOJIOTUIECKH I1eJIeco00pa3HOro NOBEICHHS B OBITY U
TPYHOBOH NESATEIHHOCTH B LEIIIX COXPAHEHHSI CBOETO 30POBhS M OKPYKAIOIIEH IPHUPOIHON Cpelbl, 0CO3HABAThH
OTIACHOCTP BO3JCHCTBHS Ha KHUBHIE OPraHU3MBI OTIPEAETIEHHBIX OPTaHMYESCKHIX BEIIECTB, TOHUMAsT CMBICT
nokazarens [1JIK, moscHsaTh Ha mpuMepax crrocoObl yMEHBIICHHUS U PEIOTBPAIICHIS X BPEAHOTO BO3ACHCTBUS
Ha OpTaHU3M YEJIOBCKa;

JUIsL 00yJarONMXCs C OTPAHNYECHHBIMI BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE IPUMEHSITH 3HAHHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBICHUMH;

JUISL CIIETIBIX U CTA00BU/SIIUX 00yUarONIXCs: YMEHHUE HUCIONb30BATh PEIbE(PHO-TOUCUHYIO CUCTEMY 0003HAUCHUI
JI. Bpaiing ans 3anucu XUMAYECKUX (HOPMYIL.



11 KJIACC

[IpenmeTHbIEe pe3ynbTaThl OCBOSHUS Kypca «O0IIas 1 HeopraHMYeCKasi XUMHS» OTPaXKaroT:

c(hOPMUPOBAHHOCTH NMPEACTABICHUN: 0 XUMUYIECKOH COCTABIISIONIEH €CTECTBCHHO-HAYYHOM KapTHHBI MUPA, POITU
XUMHHU B TIO3HAHUU SIBIICHUI TPUPOABI, B HGOPMUPOBAHUN MBIIIIEHUS U KYIBTYPbI IUYHOCTH, €€ (PyHKIIMOHAIBEHOM
TPaMOTHOCTH, HEOOXOMMOM JIJIsl pellIeHHs] MPAKTUYECKUX 3a]a4 U HKOJIOTHUYECKH 000CHOBaHHOTO OTHOLICHHUS K
CBOEMY 30pOBbIO U MPUPOAHOHU CpeELE;

BJIaJIEHHE CUCTEMOM XMMHUYECKUX 3HaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOLINE MOHATHUS (XUMHYECKUI
3JIEMEHT, aTOM, U30TOTI, S-, P-, d- AIEKTPOHHBIEC OPOUTAIH aTOMOB, HOH, MOJICKYIIA, MOJIb, MOJIIPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, CTENIEHb OKUCICHHS, XUMUYeCKasl CBSA3b (KOBaJIEHTHAas!, HOHHA,
MeTaJJINYEeCKasi, BOLOPOAHAs ), KpUCTANINUYeCcKas peETKa, TUIIbl XUMUUECKUX PEaKLUii, pacTBOP, JIEKTPOIUTHL,
HERJIEKTPOJIUTHI, JEKTPOIUTHYECKAS JUCCOLIMALINSA, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKON
peaxkiuy, XHMHIECKOe paBHOBECHE); TEOPUH U 3aKOHBI (TCOPHS AIIEKTPOIIMTHICCKON JUCCOIHAITUH,
nepuoanueckuii 3akon JI. . Menneneena, 3aKOH COXpaHEHUS MaCChl BEIIECTB, 3aKOH COXPaHEHUS U
MIPeBpaIlleHUs SHEPTHH MTPH XUMUYECKUX PEAKIIHAX ), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XUMHH,
MHUPOBO33PCHUYCCKUC 3HAHU, JIC)KAIINEC B OCHOBC NIOHUMAaHUA MPUINHHOCTH U CUCTEMHOCTH XUMHNYICCKUX
SBJICHUI, (PaKTOJIOTHYECKUE CBEACHUS O CBOWCTBAX, COCTaBe, MOJyYeHHH U 0€30IIaCHOM MCTIOIb30BaHUH
BaXHEUIIIMX HEOPTaHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOHN NEATETLHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIE IPU3HAKHU TOHATHI, YyCTaHABIUBATh UX B3aUMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHSA IPY ONMMCAHUHM HEOPTaHUUECKHUX BEILECTB U UX MIPEBpalleHUil;
c(OpPMUPOBAaHHOCTh YMEHHH UCIIONH30BAaTh XUMHUICCKYIO CHMBOJIMKY TSI COCTABICHUS (DOPMYI BEIIECTB U
YpaBHEHHUI XUMUYECKUX peaknuii, cuctemarndeckyio HomeHkinatypy (IUPAC) u TpuBnansHbie Ha3BaHUS
OT/IENBHBIX HEOPTAaHUIECKHX BEIIECTB (YrapHbIHA Ia3, YINEKUCIBIN Ta3, aMMHaK, TalléHast U3BECTh, HeraléHas
W3BECTh, IUTHEBAS CONIA, IUPHUT U IPYTHE);

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ OINpEACIATh BAJICHTHOCTD U CTCIICHb OKHUCJICHUA XUMHUYCCKUX 3JICMCHTOB B
COCAMHECHUAX PA3JIMIHOI0 COCTaBa, BUJ XHUMHUYECKOH CBSI3U (KOBaHCHTHaH, HOHHAasA, METAJIJIINYCCKasd, BOZ[OpO}IHaSI)
B COCAUHCHUAX, TUIL KpHCTaHHH‘{eCKOﬁ pe]_L[éTKI/I KOHKPETHOT'O BCUICCTBA (aTOMHaH, MOJICKYJIApHasA, NOHHasd,
MeTaIJIMYECKas ), XapaKkTep Cpelibl B BOAHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUH;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJIC)KHOCTh HEOPTaHMUECKHUX BEIECTB 10 X COCTaBY K
omnpenenéHHOMY KIIacCy/TpyIIe COeAMHEHHH (TIPOCThIe BEIeCTBa — METAJJIbl U HEMETaIlIbl, OKCH/IbI, OCHOBaHHUS,
KHCJIOTBI, aM()OTEpHBIE THIPOKCUIBI, COJIH);

c(OpPMUPOBaHHOCTh YMEHHI PACKPBIBATH CMBICI ITepHoamdecKoro 3akona J{. 1. MenzaeneeBa u 1eMOHCTPHPOBATh
€ro CHCTEeMAaTH3UPYIOIYI0, OOBSICHUTEIBHYIO U IIPOTHOCTHIECKYIO (DYHKITHH;

c(OpPMHPOBAaHHOCTh YMEHHH XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHE aTOMOB XHMUYECKUX AIIEMEHTOB 1—4
neproioB [lepromuieckoii cucTeMbl XUMHYECKUX diieMeHToB J]. 1. MeHeneera, HCNONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHEIE OPOUTANIN, «IHEPTETHICCKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH U3MCHEHHS CBOIHCTB
XUMHYCCKHX DJIEMEHTOB U X COGIH/IHeHI/Iﬁ 1o mepruoaaM 1 rpymnmiam HepHO}IH‘-IeCKOfI CHUCTEMbI XUMHNYECCKUX
anemenToB JI. . Menpencena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh (OMUCHIBATh) OOIINE XUMHUYECKHE CBOWCTBA HEOPTAHUIECKUX
BCHICCTB PA3JIMIHBIX KJIACCOB, IOATBEPKAATH CYIIIECTBOBAHUEC TeHETHYCCKOM CBA3U MCXKAY HEOPraHNn4ICCKUMU
BEIIECTBaMU C MTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLINX XUMUYECKHUX PeaKLuii;

c(hOpMUPOBAHHOCTh YMEHHUS KIacCU(UIMPOBATH XUMHUUECKHUE PEaKIIUU 110 Pa3IUYHBIM MTPU3HAKAM (YUCITY U
COCTaBy pEarupyroIuX BEIIECTB, TEIUIOBOMY 3D (EKTy peakiuu, N3MEHEHHIO CTeIIeHe OKUCIICHHS SJICMEHTOB,
00paTUMOCTH peaklny, YYaCTHIO KaTalu3aropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIATH YPABHECHHS PEAKIUi Pa3IMIHBIX THITOB, TIOJHBIE W COKPAIIEHHEIC
YpaBHEHUS peaKnnii HOHHOTO 0OMEHa, YIUTHIBAs yCIOBHSI, IPH KOTOPHIX 3TH PEaKIUud HAYT OO KOHIIA;
c(OpPMUPOBAHHOCTH YMEHHI IPOBOIUTE PEAKIIIH, IIOATBEP>KAAIOIINE KAYeCTBCHHBIH COCTaB Pa3IMIHBIX
HEOPTraHWYECKUX BEILECTB, pacllO3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOpaX
HEOPTaHNYCCKHUX BECUICCTB,

c(hOpMUPOBAHHOCTh YMEHUH PACKPHIBATh CYITHOCTh OKACITUTEIBHO-BOCCTAHOBUTEIBLHBIX PEAKIIUI MTOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajaHca STUX peaKIuii;



c(OPMHUPOBAHHOCTh YMEHHH OOBSACHATH 3aBHCUMOCTh CKOPOCTH XHMHYECKOI PEeaKIMU OT Pa3sINyHbIX (paKkTopoB;
XapakTep CMEIICHUS] XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3ACHCTBUS (TIPUHIIHIT

Jle Ilarenke);

c(OpPMUPOBAaHHOCTh YMEHUI XapaKTePU30BaTh XUMHUECKHE TIPOLIECCHI, JIEXKAIHE B OCHOBE MPOMBIILICHHOTO
TIOJTyYeHHS CEpHOH KHCIIOTHI, aMMHaKa, a Takke CPOpMHIPOBAHHOCTD IPEICTABICHUI 00 OOUINX HAYIHBIX
NPUHINATAX | YKOJIOTHYESCKUX MMPodIeMax XUMHIECKOTO TPOU3BOICTBRA;

c(OpPMHPOBAHHOCTh YMEHHH IPOBOIUTEH BEIYHCICHHS C HCIIONB30BAHNEM TIOHSITHS «MaccOBast I0JIs BEIIECTBA B
pacTBOpe», 00BEMHBIX OTHOIICHHUH ra30B IPH XUMHUYECKUX PEaKIUIX, MACCHI BEIIECTBA MM 00bEMa ra3oB 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OIHOTO U3 YYACTBYIOLIMX B PEAKILHH BELIESCTB, TEINIOBOTO
apdexra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BELIECTB, IPEBPAILCHHS 1 COXPAHCHHS SHEPTUH;
c(hopMUPOBAHHOCTh YMEHUH COOTIONATH MpaBUiIa MOJb30BAHUS XUMUYECKOH MOCYI01 U TaOOpaTOPHBIM
00opynoBaHHEM, a TaKXkKe MpaBuiia 0OpallleH!s ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO
71ab0PaTOPHBIX XMMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHIA TNIAHUPOBATH M BBIMONHATH XUMUYECKUHN YKCIIEPUMEHT (pa3yIoxKeHUE EPOKCUIA
BOZIOPOJia B IPHCYTCTBUH KaTallM3aTopa, ONpeielIeHue Cpe/ibl paCTBOPOB BELIECTB C ITOMOIIBI0 YHUBEPCAIBEHOTO
HMHIUKATOPA, BIMSIHAE PA3IMIHBIX (JaKTOPOB HA CKOPOCTh XUMHUYECKOH PeaKIny, peaKIii HOHHOTO 0OMeHa,
KaueCTBEHHBIC peaknH Ha Cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHUS, pEIICHIE
IKCTIEPUMEHTAIBHBIX 33134 TI0 TeMaM «MeTtamis» U «HeMeTamisny) B COOTBETCTBHU C TIPABUIAMH TEXHUKH
0e30IacHOCTH MPH 0OpaIlleHUH ¢ BEIISCTBAMHE U JIA00OPaTOPHBIM 000PYIOBaHUEM, TIPEACTABIATh PE3YIIbTATHI
XHMUYECKOTO SKCIIEPUMEHTA B (hopMe 3alrcy YpaBHEHUH COOTBETCTBYIONINX PEAKINi U (POPMYITHPOBATEH BEIBOJIBI
Ha OCHOBE 3THX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHHUH KPUTHUCCKU aHATN3UPOBATh XUMUUECKYI0 HH(POPMALIHIO, OTydaeMyI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTBA MAaCCOBOI KOMMYHHUKALUH, IHTEpHET U APYyTHX);

c(hopMHUPOBAHHOCTh YMEHHUH COOTIONATh MPaBUIIa SKOJIOTUYECKH 11e71eco00pa3HOro MoBeneHNs B ObITY U
TPYIOBOM JIESATENILHOCTH B IEJIAX COXPAaHEHHs CBOETO 3/J0POBbs M OKPYIKaIOIIeil MPUPOIHOI Cpeibl, 0CO3HABATh
OTMACHOCTPH BO3JICHCTBHS HA HUBBIC OPraHU3MBbI ONIPEACTIEHHBIX BEIIECTB, TOHMMAas cMBICH nokasarens [1/IK,
MOSICHATH Ha IIPUMEPaxX CIOCOOBI YMEHBIIICHUS U MPEIOTBPAILICHHS MX BPEIHOTO BO3ICHCTBUS HA OPraHu3M
LRI N

IUTSL O0yJArOIINXCS ¢ OTPAHUICHHBIMU BOSMOKHOCTSIME 37I0POBBSI: YMEHIE IPUMEHSTh 3HAHHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX O3HAHMS BEIIECTB U XUMUYECKUX SBICHUI;

IUTSL CTIETIBIX | CITAOOBHISAIINX 00yJarOIINXCS: YMEHHE HCIIONB30BATh PEbe(HO-TOUCUHYIO CHCTEMY 0003HaueHHH
J1. Bpaiins s 3anucu XUMAYECKUX (OPMYIL.



TEMATUYECKOE IIJIAHUPOBAHUE

10 KJIACC
KonuuecTBo vacos
No OnekTpoHHbIe (L1pPOBLIE)
HaumeHoBaHue pasjenoB ¥ TeM IporpamMmmbl KonTposbHbie | [TpakTrueckue
n/n Bcero obpa3oBare/ibHbIE PeCypPChI
paboThI paboThI
Pa3zgen 1. TeopeTUdeCKHe OCHOBBI OPraHU4YeCKOH XUMHH
[TpegmeT opraHnuecKor XMMUU. Teopusi CTpPOeHHs] OpraHnueCKUX -

. " 3 1 https://resh. ru/subject/29
11 coeauHenut A. M. byTyiepoBa ]
Wroro no paszpeny 3
Pa3zesn 2. YriieBoaopoanl
2.1 [IpenenbHbIe YIVIeBOLOPOAbI — aJIKaHbI 2 https://resh. ru/subject/29
2.2 HenpegenbHble yIieBOAOPOABI: aJIKeHbI, aJIKaJueHbl, aTKUHbI 6 1 https://resh. ru/subject/29
2.3 |Apomarnueckue yIjieBOA0pPO/bI 2 https://resh. ru/subject/29
2.4 [TlpupojHble UCTOUHUKH YITIEBOAOPOAOB U UX TlepepaboTka 3 1 tps://resh. ru/subject/29
Wtoro no pasgeny 13
Pa3zen 3. Kuciopoacoaep:xkaiye oprann4eckKrie CoeJnHeHUA
3.1 (Cnouptsl. ®eHon 3 tps://resh. ru/subject/29
3.2 |Anbgeruanl. KapooHOBBIe KUCIOTEI. CI0’KHBIE 3(DHUPHI 7 1 tps://resh. ru/subject/29
3.3 |YrneBoppl 3 1 tps://resh. ru/subject/29
Nroro no pasgeny 13
Pa3gen 4. A3oTcoaep:kanye opraHn4ecKie CoeJnHeHu A
4.1 }AMI/IHLI. AmuHOKUCIOTHL. benku 3 tps://resh. ru/subject/29




KosmuecTBo yacoB

OnekTpoHHbIe (1[U(DPOBLIE)

Ne
HaumeHoBaHue paszenoB ¥ TeM NMporpammsbl KonuTposbHble | [TpakThueckue
/T Bcero obpa3oBarte/ibHbIe pecypChl
paboThI paboThI
Wtoro no pasgeny 3
Pa3zgen 5. BbICOKOMOJIEKY/IIpHbIE COeJHHEHU S
5.1 ‘HJ‘IHCTM&CCLI. Kayuyku. BosiokHa 2 tps://resh. ru/subject/29
Wroro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2
11 KJIACC
KonuuecTBo vacos
No OnekTpoHHble (LU(pOBLIE)
HavmMeHoBaHue pa3zienoB U TeM MporpaMmbl KonTtpornbHbie | [TpakTHueckue
n/n Bcero obpa3oBare/ibHbIE PeCypPChI
paboThI paboThI
Pa3zen 1. TeopeTnuyecKue OCHOBbI XMMHHU
Crpoenue atromoB. [leproanueckuii 3akoH U [Tepuoguyeckas cucrema .

. 3 1 tps://resh. 2
11 XUMU4Yeckux sneMeHToB [l. V1. MeHpeneeBa Si//resh. ru/subject/29
1.2 |Ctpoenue BelijecTBa. MHOTrOoOpasue BelecTB 4 tps://resh. ru/subject/29
1.3 Xumunueckue peakLyu 6 1 1 tps://resh. ru/subject/29
Wtoro no pasgeny 13
Pa3zen 2. Heoprannyeckas XiMus

6 1 tps://resh. ru/subject/29

2.1 Meraninsl




KoyuecTtBo yacos
Ne OnekTpoHHbIe (1[U(DPOBLIE)
HanmMeHoBaHue pa3ziesioB ¥ TeM NIPOTrPAMMBI KonTposbHble | I[TpakTHueckue
/T Bcero obpa3oBarte/ibHbIe pecypChl
paboThI paboThI
2.2 |Hemetamnbl 9 1 1 tps://resh. ru/subject/29
2.3 |CBsI3b HEOpraHUYeCKUX U OpraHM4yeCKUX BelleCTB 2 tps://resh. ru/subject/29
Wtoro no pasgeny 17
Paszaen 3. XuMMA U ;KU3HDb
3.1 ‘XI/IMI/IH Y >)KU3Hb 4 tps://resh. ru/subject/29
HToro 1o pa3zgeny 4
OBIIEE KOJTMYECTBO YACOB T10 ITPOI'PAMME 34 3 ‘ 3
[MOYPOYHOE MJIAHUPOBAHUE|
10 KJIACC
KomuecTtBo yacos
No [Hara OneKTpoHHbIe LU(POBLIe
Tema ypoka KoHTposbHble TIpakTuueckue
n/m Bcero n3ydyeHusi |0Opa3oBaTesIbHbIE PeCypPChI
paboThI paboThI
1 [TpeamMeT opraHUUeCKOM XMMUM, eé BO3HUKHOBEeHUe, pa3BUTHe 1 tps://resh. ru/subject/29
Y 3HaueHue R
Teopusi CTpoeHus: opraHMuecKux Belects. [IpescraBnenye o
) K/accuyrKalMy OpraHiueckux BeiecTts. HomeHknarypa 1 tps://resh. ru/subject/29
(cucTeMaTUueCKasi) ¥ TpMBUAJIbHbIe Ha3BaHUsI OpraHUueCKUX HRSTEST
BelleCTB




KommuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KoutposibHble [IpakTiueckue
n/n Bcero n3yueHHsi |0Opa3oBaTesibHbIe PeCypChI
paboThI paboThI

3 | BXomHOM KOHTPO/b. 1 1 tps://resh. ru/subject/29

4  |AnKaHbI: COCTaB U CTPOEHUE, TOMOJIOTUYEeCKUM Psif 1 tps://resh. ru/subject/29

5 MeraH ¥ 5TaH — NPOCTeHIINe NPe/CTaBUTe/N aIKaHOB 1 tps://resh. ru/subject/29

6 |AJKeHbI: COCTaB U CTPOeHUe, CBOMCTBA 1 tps://resh. ru/subject/29

7 OTW/IEeH U NPOMNu/eH — MPOCTellire NpeCTaBUTeN aJIKeHOB 1 tps://resh. ru/subject/29

8 HpaKTI/I:{eCKaﬂ pabota Ne 1. «ITosyueHue 3TU/IeHA U U3yUeHUEe 1 1 (ps://resh. ru/subject/29
ero CBOWCTB» 1ps.iiTesh

9 Ankamuensl. Bytaguen-1,3 u MmetunOytaguen-1,3. [TonyueHve 1 ps://resh. ru/subject/29
CHHTeTUYeCKOI'0 Kay4yyKa U pe3uHbl R

10 AJIKMHBI: COCTaB U 0c06eHuHOCTUH CTPOEHHs, TOMOJIOTUYeCKU 1 ps://resh. ru/subject/29
pAf. ALleTuieH — IPOCTeULLIUU [Ipe/ICTaBUTe b aJIKVHOB R

11 BbruncieHus 10 ypaBHEHUIO XUMUUECKOW peakLuu tps://resh. ru/subject/29

12 |Apenbl: 6eH301 U TOMyos1. TOKCHYHOCTL ApEHOB tps://resh. ru/subject/29

13 [IpomexxyTouHas aTTeCcTaLys. 1 tps://resh. ru/subject/29

14 [IpypozHble UCTOYHUKHU YIVIEBOLOPO/OB: TPUPOAHEIH Ia3 1 1 tps://resh. ru/subject/29
MONyTHbIe He(TsIHBIE ra3bl, HeTh U MPOAYKTHI eé repepaboTKu FRS:ILEST

15 [IpypozHbIe KCTOYHUKU YIVIEBOLOPOOB: TIPUPOAHBIN Ta3 1 1 (ps://resh. ru/subject/29
roryTHbIe He(TsHbIe ra3bl, He)Th U MPOAYKTHI e€ repepaboTku R

16 |PerueHue 3aja4 1o paszeiny «YTneBoA0pOAb» 1 tps://resh. ru/subject/29

17 [IpegenbHbIe OHOATOMHBIE CITUPTHI: METAHOJI U 3TaHO. 1 ps://resh. ru/subject/29
BopopogHas cBsi3b HRSTEST

18 MHOroaTtomMHble CIIMPThI: STUIEHIIMKO/Ib U IVIULIEPUH 1 tps://resh. ru/subject/29

19 <I>eHUOJI: CTpOeHHe MOJIeKY/bl, PU3ndeckre U XuMuuecKue 1 tps://resh. ru/subject/29
CBOWCTBA, IPUMEHeHue R

20 |Anbperuzpl: hopManbaeru/ v aljeTaabAeru. ALleToH 1 tps://resh. ru/subject/29




KommuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KoutposibHble [IpakTiueckue
n/n Bcero n3yueHHsi |0Opa3oBaTesibHbIe PeCypChI
paboThI paboThI

721 O[HOOCHOBHBIE TIpe/ie/IbHbIe KapOOHOBBIE KHUCJIOTHI: 1 (ps://resh. ru/subject/29
MypaBbUHasl U YKCYCHast FRSAIEST

27 [MpakTuueckast pabora Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM 1 1 ps://resh. ru/subject/29
KUCJIOTBI» HRSiLIEST

23 CreaprHOBasi U 0JIeMHOBast KUC/IOTHI, KaK Ipe/iCTaBUTeN 1 ps://resh. ru/subject/29
BBICIITUX KapOOHOBBIX KUC/IOT :

24 Mlzma Kak COJIM BbICILIMX KapOOHOBBIX KMCJIOT, UX MOIOLIlee 1 ps://resh. ru/subject/29
[lercTBHe R

75 CnoxxHble 3UpbI KaK MTPOM3BOHbIEe KAPOOHOBBLIX KHCJIOT. 1 ps://resh. ru/subject/29
['uaponn3 CnoXHbIX 3(UPOB R

26 [KupbI: rUApOJIN3, IpUMeHeHre, O10/IorunyecKasi poJib JKUPOB 1 tps://resh. ru/subject/29

27 YrneBo/Ibl: COCTaB, Kaaccudukalys. BakHeliie 1 (ps://resh. ru/subject/29
rpe/iCTaBUTeH: T/IF0KO3a, (PyKTO3a, caxapo3a :

28 Kpaxmas U Lie/I/ro/103a Kak IpyUpoAHble IoIMMepbl tps://resh. ru/subject/29

29 |MrtoroBasi KOMIUIeKCHast pabora. 1 tps://resh. ru/subject/29

30 |/AMUHBI: METWIAMUWH Y aHWIWH tps://resh. ru/subject/29

31 AMMHOKHUC/IOTBI KakK aM(OTepHble OpraHuuecKue CoeuHeHusl, 1 (ps://resh. ru/subject/29
ux Ouosoruyeckoe 3HaueHue. IlenTu/sl FDS-IESh

32 benku Kak NpUPOZHbIE BEICOKOMOJIEKY/ISIPHbIE COeJMHEeHMS tps://resh. ru/subject/29

33 |OCHOBHBIE NOHATUS XUMUU BICOKOMOJIEKY/ISIPHBIX COeIMHEHUN tps://resh. ru/subject/29

34 OCHOBHBIE MeTO/bI CHUHTe3a BbICOKOMOJIEKYJISIPHbBIX 1
coesuHeHu. [11acTMacchl, KayuyKu, BOJIOKHA

OBIIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2




11 KJIACC

KoymuecTBO Yacos

Ne Hara OneKTpoHHbIe 1[U(POBLIE
Tema ypoka KoHTposbHbie| [IpakTueckue
n/n Bcero n3yueHusi jobpa3oBaTesibHbIE PECYPChI
paboThI paboThI

1 XUMHUUEeCKWI 371eMeHT. ATOM. J/eKTPOHHasi KOH(pUrypauus 1 tps://resh. ru/subject/29
aTOMOB R
[Teprogrueckuii 3akoH U [leproanueckasi cucteMa
XUMHueCckux remeHToB [I. V1. MeHeneeBa, ux CBs3b C

2  (COBpeMeHHOW Teopuel CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH 1 tps://resh. ru/subject/29
Vi3MEHEeHUs] CBOMCTB XMMUYeCKUX 1eMEeHTOB U UX
COeJJMHEeHUI T10 TPyIINaM U Mepruojam.

3 | BxoaHOM KOHTPO/Ib 1 1 tps://resh. ru/subject/29
CtpoeHue BelljeCcTBa. XMMUYECKas CBA3b, €€ BU/bI;

4  MexaHM3MbI 06pa30BaHMs KOBaJIeHTHOM CBsi3u. BogopoaHast 1 tps://resh. ru/subject/29
CBS13b
BaneHTHOCTb. DNeKTpOOTpULiaTeIbHOCTb. CTerneHb

5 |okuc/ienus. BelectBa MOIEKY/IIPHOTO M HEMOJIEKYJISIPHOTO 1 tps://resh. ru/subject/29
CTPOeHUs

6 [ToHsiTHE O AUCIIepCHBIX cChCTeMax. VICTUHHBIE U KOIOU/HbIe 1 tps://resh. ru/subject/29
pacTBOpbl. MaccoBas /1014 BellleCTBa B paCcTBOpe A
Knaccugukaiysi 1 HOMeHK/IaTypa HeopraHhuye CKUx

7  coeguHeHuH. ['eHeTMUeCKast CBA3b HEOPraHWYeCKUX BellleCTB, 1 tps://resh. ru/subject/29
pas/IMyHbIX K/1aCCOB
Knaccudukaiys XuMrueCKUX peakivii B HeopraHUueckou u

8 OpraHUuYeCKOW XMMHUU. 3aKOH COXpaHeHUsI MacChl BeIlleCTB; 1 ips://resh. ru/subject/29
3aKOH COXpaHEeHUs Y TIpeBpallleHUsi SHepPruu Mpyu XUMUUe CKUX —
peakLusx

9 CkopocTh peakiuu. OOpaTUMbIe peakiui. XHUMHUUeCKoe 1 ps://resh. ru/subject/29

paBHOBecHe




KoymuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(DPOBLIe
Tema ypoka KonTtposbHbie| [IpakTiueckue
n/n Bcero n3yueHusi jobpa3oBaTesibHbIE PECYPChI
paboThI paboThI

[MpakTrueckast pabota Ne 1. «IIpuroToBieHre pacTBOPOB C .

10 o < o 1 1 tps://resh. ru/subject/29
3a/laHHOM MOJIIPHOM KOHLIeHTpaLyen»
OneKTpoMTHYecKas gqucconuanus. [Tonsitue o BogopogHOM

11 |moka3arene (pH) pacTBopa. Peakijyu HOHHOTO 0OMeHa. 1 tps://resh. ru/subject/29
['Maponu3 opraHrueCKUX U HeOpraHuueCKUX BelecTB
OKHCUTE/TbHO-BOCCTaHOBUTE/IbHBIE peaki[uu. [ToHsiTHe 00 .

12 peaxty 1 tps://resh. ru/subject/29
5JIEKTPOJIA3€ PaCIlJIaBOB U PaCTBOPOB COJIen

13 [IpomexxyTouHas aTrTecTaLiys. 1 1 tps://resh. ru/subject/29
MerTabl, UX MonoxeHue B [Tepuoginueckon cructeme

14 xumuueckux snemeHTOB [I. 1. MeHzeneeBa 1 0cOOEHHOCTH 1 tps://resh. ru/subject/29
cTpoeHust aToMoB. O01He hU3NUecKre CBOMCTBA METAIOB
CriaBbl MeTa/IIOB. DJIeKTPOXUMUUECKHH Psifi HalpsKeHU! .

15 p PAA Hamp 1 tps://resh. ru/subject/29
MeTaJl/IoB
XYMHUUeCKre CBOMCTBA B)KHEWIIMX MeTa/lJIOB (HaTpuu .

16 o o . o (Harp % 1 tps://resh. ru/subject/29
KaJTi, Ka/lbL{Mli, MarH1i, aJlOMUHUIN) U UX COeIMHEeHUIN

17 [Xumuyeckue CBOMCTBa XpoMa, MeIU U UX COeIMHeHUM tps://resh. ru/subject/29

18 [Xumuueckre CBOMCTBA LIMHKA, JKeje3a U UX COeJUHEeHUU tps://resh. ru/subject/29
[TpakTrueckasi pabota Ne 2. "PeliieHre 3KCTiepUMeHTaIbHbBIX .

19 P P " p 1 1 tps://resh. ru/subject/29
3ajia4 mo TeMe «MeTaibi»
Hewmetasnbl, ux nosokeHue B [leproanueckor cucrteme

20 [xumuueckux 3neMmeHToB [. V. MeHzeneeBa 1 0COGEHHOCTH 1 tps://resh. ru/subject/29
CTPOEHHS aTOMOB
dusnyeckKre CBOKWCTBAa HEMETAIIOB. AJJIOTPONUSI HEMETasllIoB .

21 p 1 tps://resh. ru/subject/29
(Ha puMepe KUCI0poAa, cephl, hocdopa u yriaeposa)

22 [ XuMHuecKue CBOMCTBA rajloreHOB, CePbl U UX COeJUHEeHUN tps://resh. ru/subject/29

23 XuMuueckue CBOMCTBa a30Ta, pocodpa 1 UX coeJUHEHUN tps://resh. ru/subject/29




KoymuecTBo yacos

Ne Hara OneKTpoHHbIe 1[U(DPOBLIe
Tema ypoka KonTtposbHbie| [IpakTiueckue
n/n Bcero n3yueHusi jobpa3oBaTesibHbIE PECYPChI
paboThI paboThI

24 | XvMuuecKue CBOMCTBA yI/iepo/a, KPeMHHS U UX COeJUHEeHUM tps://resh. ru/subject/29

25 [IpumeHeHVe Ba)KHEUIIMX HEMETA/JIOB U UX COeUHeHUH tps://resh. ru/subject/29
O600111eHMe U CHCTeMaTU3allusl 3HaHUM 110 TeMe

26 («Hewmetaibl». BeluncieHus 10 ypaBHeHUAM XUMUUeCKUX 1 tps://resh. ru/subject/29
peakiuii U TepMOXUMUYECKHE PAaCUEThI

27 ITpakTnyeckas Pa60Ta Ne 3.”«PeHJeHI/Ie SKCITepUMEHTAa/TbHbIX 1 1 (ps://resh. ru/subject/29
3aza4 11o teMe "HemeTrasibl"» HRS-LTESh

28 [MrtoroBasi KoMIIeKCHasi paboTa 1 1 tps://resh. ru/subject/29
H . .

9g [HeopraHuyeckue 1 OpraH1Ueckue KUC/I0Thl Heopranuueckue 1 ips://resh. ru/subject/29
Y OpraHuyeckue OCHOBaHUS —
IAMdoTepHbIe HeopraHU4eCcKre U OpraHuueckue CoeIMHeHus .

30 TeHeTnueckasi CBsI3b HEOPraHWYECKHUX U OpraHUuyeCKUX 1 tps://resh. ru/subject/29
BellleCTB

31 Ponb XMMUH B obecrieyeHHH 3KOJIOTHUECKOM, SHEpreTHYe CKOU 1 (ps://resh. ru/subject/29
Y MUITieBol 6€30MacHOCTH, Pa3BUTHH MeULIMHbI R
I1

3y [HpeAcTasnenus 006 061X Hay4HbIX NPUHLIMIIAX 1 ips://resh. ru/subject/29
MPOMBILLJIEHHOT'O T10/IyYeHYsl Ba)KHeHIIINX BellleCTB R

33 [esioBeK B MUpe BeIleCTB U MarepuasioB tps://resh. ru/subject/29

34 Xumus U 300pOBbe UesioBeKa tps://resh. ru/subject/29

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

Pyn3utuc I. E. ®eapaman @.I. Xumus: 10 ki1.: yueOHuK 1151 0011€00pa30BaTeIbHBIX OPraHu3auuii
Ba3zosblii yposens , M. IIpocsemenne, 2017

Pymsutuc I. E. ®eapaman @.I. Xumus: 11 ki1.: yueOHUK A5 0011€00pPa30BaTeIbHBIX OPraHu3anuii
Ba3oBblii yposens , M. Ilpoceemenne, 2018

METOAUYECKHUE MATEPHUAJIBI 1JI51 YUYUTEJIA

AM. Panenxuii Innaxkruuecknii matepuan Xumus 10- 11 kiaacest M. IlpocBemenue 2014
KoHTpoJIbHO — OLIeHOYHbIe MaTePHAJIbl, ONy0JIMKOBAHHbIE B C€TH HHTEPHET
HOUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
DeepajbHbIA HHCTUTYT Nearoru4yeckux usmepenuii http://fcior.edu.ru

Hudpossie odpa3oBaTeanHble pecypenl http://school-collection.edu.ru/catalog/
Karanor uugpossix oopazoBarebHbIX pecypcoB https://drofa-ventana.ru

Indporie 06pa3oBaTeabHbIe pecypcbl tps://resh. ru/subject/29



