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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo XMMHUM Ha YPOBHE cpeaHero odmero oOpasoBaHusi pa3paboraHa Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit @enepanumny, TpeOOBaHMA K pe3ylibTaTaM OCBOCHUS (eaepaibHON 00pa30BaTeIbHOM MPOTrpaMMBbl CpeIHETr0 00IIero o0pa3oBaHus
(®OIT COO), mpencraBieHHbIX B DefepalibHOM TocyaapcTBeHHOM obpasoBarenbHoM craHgapTe COO, ¢ yuérom KoHmenmwu mnpemnojaBaHus y4yeOHOTO
npeamera «XuMHs» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoir ®enepannu, peanus3yloNIMX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPAMMBI, 1 OCHOBHBIX
nonoxxeHui «Ctpareruu pa3Buths Bocnutanus B Poccuiickoit deneparnuu Ha niepuoa 10 2025 roxa» (Pacnopsbkenue IpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY mOJIXO0JI0B K pa3paboTKe MpOrpaMMbl MO XUMHH, K ONpeAeNeHUI0 oOIeil cTpareruu oO0ydeHHs, BOCIIUTAHUS W PAa3BUTHUS OOydYaIOIIUXCS
cpeactBamMu yueOHoro mpeamera «Xumus» g 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHLENTyaibHble mnonoxenus PrOC COO o
B3aMMOO0OYCIIOBICHHOCTH IIeJIeH, COAepKaHus, pe3yJIbTaTOB 00y4YeHHs U TPeOOBAaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XumMudeckoe o0pazoBaHMe, MOTy4aeMOe BBITYCKHHUKAMH 00IIe00pa3oBaTeIbHON OpraHM3alliy, SIBIISIETCS HEOTHEMJIEMOM YacThi0 MX OOpa30BaHHOCTH.
OHO CHyXXUT 3aBEpIIAIOIIMM STAllOM pealii3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIMX LEIOCTHOM cHucTeMe
XUMHAYECKOTO 00pa3oBaHMsl. DT HEHHOCTH KaCAOTCs MO3HAHHS 3aKOHOB MPHUPOJIBI, (HOPMUPOBAHHUS MUPOBO33PECHHUS U OOILIEH KyIbTYphl YEIOBEKA, a TAKXKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO U MPUPOAHON cpene. PeanmsyeTcs xumuueckoe oOpa3oBaHHE OOYYAIOIIMXCS Ha YPOBHE
cpeaHero oomero o0pa3oBaHUs CPEACTBAMU YYEOHOTO MpenMeTa «XUMUsS», COIEpKaHHe M MOCTPOSHHE KOTOPOTO OIMpPEeNieHbl B IPOTpaMMe 10 XHMHUH C
yu€ToM crienu(UKU HAyKU XUMUH, €€ 3HAaUeHUs B TTO3HAHUH MPUPOJLI U B MaTepUATbHON KM3HHU OOIIECTBA, a TAaKXKe C YUETOM OOIIMX el ¥ MPUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeiHero oouiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHCTeMbl €CTECTBEHHBIX HAayK HTpaeT OcoOyi poJib B COBPEMEHHOW IMBWJIM3AIMM, B CO3JIaHUU HOBOM 0a3bl MaTepuaibHOU
KynbTypbl. OHa BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHKE PAIIMOHAILHOTO HAYYHOT'O MBIIUICHHUS, B CO3/JaHHUE LIEJIOCTHOTO MPEICTABICHUS 00 OKpPYKAIOIIEM MUpE
KaK O €MHCTBE MPUPOJBI U YEIOBEKa, KOTOpoe (OPMHUPYETCs B XMMUU HAa OCHOBE NMOHMMAHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIEro MHUpa, OCO3HAHMS
B3alMOCBS3U MEXK/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIACTIMU TPUMEHEHHUS.

TecHo B3auMOAEWCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHs CTajga HEOThEMJIEMOW YacThi0O MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEWIHOr0o TpyJda M *KU3HU Kaxaoro uieHa oOuiectBa. CoBpeMeHHass XMMHs KaK HayKa CO3HMJaTeibHasi, Kak HayKa BBICOKMX TEXHOJIOTHI HallpaBjieHa Ha
pelieHre rio0anbHbIX MpoOIeM yCTOWYMBOIO PAa3BUTHUS YEJIOBEYECTBA — CHIPEBOW, YHEPreTHUECKOW, MHUILEBOW, IKOJOrMYECKOW OE30MacHOCTH U OXpaHbI
3J10pOBBS.

B cooTtBeTcTBHU ¢ O0IIMMU LENSMHU U IPUHIMIIAMHU CpeAHero o0uiero odpa3zoBanus cojepxkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIH ypOBEHb
W3Y4YEHHsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBbTYPHYIO MOJATOTOBKY OOYy4YarolIUXCsl, HEOOXOJAUMYIO UM JJisi BBIPAOOTKHM MHUPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIIEUTHOTO BKJIIOUEHUS B )KU3Hb COIIMYMa, IPOJAOIKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1aCTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocraBngomuMy npeaMera «XuMHUsS» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas xumusi» M «OOmiass ¥ HeopraHuyeckas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHUM 10 HEOPraHMYECKOM XMMMHU (C BKIIOYEHHEM 3HAHUU M3 oOmien
XUMHH) U OopraHuyeckoil xumuu. dopmupoBaHHe AAHHOW CHCTEMBbl 3HAHUM MPH W3YYEHUU MpeAMeTa O0EecreurnBaeT BO3MOXKHOCTb PAacCMOTPEHHS BCErO
MHOTI000pa3usi BeIECTB Ha OCHOBE OOIUX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa comepkanusi KypcoB — «Opranudeckas xuMus» U «OO01Iast 1 HeopraHudeckass XuMus» copMupoBaHa B MPOTpaMMe IO XMMUU Ha OCHOBE
CHCTEMHOTI'0 MOAX0/1a K U3YUYEHHUI0 Y4eOHOro Marepuaia u o0yCIOBI€HA HCTOPUUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUI Ha ONpEAETIEHHBIX TEOPETHUECKUX
ypoBHsix. Tak, B Kypce OpraHn4eckoil XMMHUH BEIlleCTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCMUECKON TEOPUHU CTPOCHUSI OPraHUUECKUX COCTMHEHU, a TaKXKe Ha
YPOBHE CTEPEOXMMHUYECKUX M JIEKTPOHHBIX MPEICTaBICHUN O cTpoeHHH BemiecTB. CBeleHHs 00 M3ydaeMbIX B Kypce BEIIeCTBaX JAIOTCS B Pa3BUTHH — OT
YTJIEBOJOPOAOB /0 CIOKHBIX OMOJOTMYECKHM aKTUBHBIX COEAMHEHHMH. B Kypce opraHuueckodl XUMHUU IOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HAa YPOBHE



OCHOBHOTO 00IIero o0pa3oBaHMsl MEPBOHAYAIBHBIC MPEACTABICHUS O XMMHUYECKON CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX CTPOEHUS, 0 XUMHUECKON peakluu.

[Ton HOBBIM yrJIOM 3peHHUsi B mpeamere «XuMus» 0a30BOr0 YpOBHS pacCMaTpPUBAETCS M3YyYEHHBIH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOpEeTUYECKHUI MaTepuall U (PaKTOIOrnYecKUe CBEIEHUS O BEILECTBAX M XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHu4ecKas XUMUs»
00yJaroImuMCsl TIPEeI0CTABISIETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE MEPUOIUIECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3HMLUH, Tiry0xe
MOHATh UCTOPUYECKOE U3MEHEHHE (DYHKIMH 3TOT0 3aKOHA — OT 00001Iaroei 10 00BACHSIOMEH U IPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEHMILINX BEILIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHHUH, a TAKKE O XUMUUECKUX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus pononHsaercs B kKypcax 10 u 11 kinaccoB aneMeHTaMu coaepkKaHUs, UMEIOIUMU KYJIbTYPOJOTHYECKUN U MPUKIIAHOM XapakTep.
OTH 3HAaHUS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMHUU C JPYTUMH HayKaMH, PacKpBIBAIOT €€ pPoJib B IMO3HABATEIBHON M MPAKTUYECKON JEATEIbHOCTH
YeJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPUH U MPAKTHUECKUX MPUIOKEHUH XUMHM, IOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX MPoOIeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTHBATh HH(POPMAIIUIO U TIPUMEHSATH €€ IS
IIOTIOJIHEHUSI 3HaHUH, pellIeHUs MHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAJIbHBIX MCCIE0BATENIbCKUX 3a/1ad. B 1ienoM conepxanue yuyeOHOro mpeamera «XuMHs»
JAHHOTO YPOBHS M3y4YCHHS OPUEHTHPOBAHO HA ()OPMHUPOBAHKE y 00YUAIOUIUXCS MUPOBO33PEHYECKON OCHOBBI JIJIsl TOHUMaHUs (UIIOCO(CKUX UICH, TAKUX KaK:
MaTepHalibHOE €IUHCTBO HEOPraHMYECKOr0 M OPraHUYEeCKOro MHpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOEHUEM, MO3HABAEMOCTb
MPUPOJIHBIX SABICHUN MyTEM SKCIIEPHUMEHTA M PEIICHHSI IIPOTUBOPEUHN MEXK/Ty HOBBIMH (PAKTAMHU U TEOPETUUYECKUMH TPEANIOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU
B PELICHUH 3KOJOIMUYECKUX MPo0ieM, a Takxke MpodsieM cOepeKeHnsl JHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3/1aHUS HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B muane pemieHus 3ajad BOCHMTAHMS, PA3BUTHUS U COLMAIU3ALMU OOYYAIOIIMXCS MPHUHATHIE MPOrPaMMOMl IO XHMMHHU IOAXOJbI K OIPEIEICHUIO
COJIep’KaHUs M MOCTPOCHUS IpeaMeTa MpelycMaTpUBaOT (OPMUPOBAHUE YHUBEPCATIBHBIX YUEOHBIX NEHCTBUN, UMEIONIMX 0a30BOE€ 3HAYCHME JJIS Pa3IMUHBIX
BUJIOB JICATEIBHOCTH: PEIICHHS MpoOJieM, IMOWCKA, aHalu3a W 00pabOTKM HMH(POpPMALUHU, HEOOXOAMMBIX IS TPUOOPETEHHS OINbITa MPAKTHYECKOH |
HCCIIEIOBATENIbCKOM IEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMHHU.

B npakTtuke npenojiaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus, TaK U HAa YPOBHE CpeAHEro o01ero oOpazoBaHus, pU ONpeaeIeHUN
COJIep KaTEIbHOM XapaKTepUCTUKHU 1LieJel U3ydeHHUs MpeMeTa HalpaBJieHUeM MEepBOCTENIEHHON 3HAaUMMOCTH TPAJUIIMOHHO MPU3HAETCS (POPMUPOBAHNE OCHOB
XUMHUYECKON HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOMN JAESITEIbHOCTH YeNIOBEKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJBTYpBHI.
C MeToM4ecKol TOUKH 3pEHUs TaKOM MOAXO0/ K ONPEAEIICHUIO LIEJEH N3yUeHMsI IPEAMETA SIBIISIETCS BIIOJIHE ONPaBAAHHbIM.

CornacHo JaHHON TOYKE 3pEHUS TJIaBHBIMU LEISIMA U3Y4eHUs ITpeaMeTa «Xumusi» Ha 0a3oBoM yposHe (10 —11 ki) sBastoTcs:

(dbopMHpOBaHKE CUCTEMBbl XMMMUYECKUX 3HAHUI Kak BaKHEHIEH COCTaBIIAIONICH €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIII0YEBbIE
MOHATHS, (QyHAAMEHTaJbHbIE 3aKOHBI W TEOPUM XHUMHH, OCBOEHHE S3bIKa HAyKH, YCBOEHHWE U TIOHMMaHUE CYIIHOCTH JOCTYIHBIX 0000IIeHni
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBIICHUS;

(dbopMUpOBaHHUE U PA3BUTHE IMPEACTABICHUI O HAYYHBIX METO/aX MO3HAHWS BEUIECTB U XMMHUYECKHUX pPEaKIMi, HEOOXOAUMBIX JUIsl MPUOOPETeHUsS yMEHUMH
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUECKHX SIBJICHUM, UMEIOLIUX MECTO B IPUPOJIE, B IPAKTUUECKOHN U TOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHUH U COCOOOB JI€ATEIbHOCTH, CBA3aHHBIX C HAOIIOACHUEM U O0BSICHEHUEM XUMHUUECKOI0 3KCIepUMEHTa, COOII0eHHEM IPaBmil 0€301acHOro
oOpallieHusl C BeIIeCTBAMHU.

Hapsiny ¢ stuM, coneprkaTenbHas XapakTEepUCTUKA IeJIed M 3aJady U3Yy4eHHUs NpeaMeTa B MporpaMMme M0 XUMHH YTOYHEHAa M CKOPPEKTHpOBaHa B
COOTBETCTBUHM C HOBBIMHU NPUOPUTETaMH B CHUCTeME cpeaHero obmiero oOpa3oBaHus. CerofHs B MpPENoJaBaHUM XMMUU B OOJbIIEH CTENEHH OTIAETCS
MPEINOYTEHNE MPAKTUUYECKONH KOMIIOHEHTE COJEp)KaHUs OOy4YeHHs, OPUEHTHPOBAaHHOW Ha IMOJATOTOBKY BBIMYCKHHMKAa OOIIe00pa3oBaTelbHON OpraHU3aluy,
BJIAJICIONIET0 He HAaOOpOM 3HaHUH, a GYHKIMOHATIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMHU aKTUBHOTO IOJyYeHHs 3HaHUM U MPUMEHEHHs UX B
peanbHOM KU3HHU JJIS pEIIEHUs IPAKTHUECKUX 3ajad.



B cBsi3U ¢ 3TUM NP U3YYEHUH MpeIMeTa «XUMHUS» JOMUHHUpPYIOIee 3HaYeHHE TPUOOPETAIOT TaKKe LEeNIU U 3a/1a4H, KakK:

amanTanus OOyJaromUXCs K YCIOBHSM JIHHAMUYHO Pa3BUBAIOUICTOCS MHUpPa, (OPMHPOBAHUE HMHTEILICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOH K
CaMOO6pa3OBaHI/IIO, COTPYAHUYICCTBY, CAMOCTOSATCIIbHOMY IMPUHATHIO I'PAMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMUA
U MX TIPUMCHCHUEM;

(bOpMI/IpOBaHI/Ie y 06y11a}0m1/1xc;1 KIIFOUCBBIX HABBIKOB (KJIIO‘-IGBBIX KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAYCHUC MJIA Pa3IMYHBIX BH/I0B
JeSTeIbHOCTH: PEUICHHUs MPoOIIeM, IMOUCKa, aHaau3a U 00paboTKU MH(pOpPMAIUU, HEOOXOAMMBIX JUIsl TPUOOPETEHUS OTbITA JACSITEIBbHOCTH, KOTOpas 3aHUMAeT
BaXHO€ MCCTO B IIO3HAHUU XUMHH, a TAKXKE AJI1 OLICHKU C HOSI/ILII/Iﬁ DKOJIOTHYECKOU 6630HaCHOCTI/I XapakTepa BJIMAHNA BCHICCTB U XUMHUYCCKUX IMTPOLECCCOB HA
OpTraHu3M YeJIOBEKa M MMPUPOTHYIO CPEY;

pa3BHUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEILICKTYAbHBIX U TBOPYECKHX CIIOCOOHOCTEH OO0YyYaroONIMXCs: CIIOCOOHOCTH CaMOCTOSITETbHO PHOOpETaTh
HOBBIC 3HAHUS 110 XMMHUHU B COOTBETCTBHHU C )KU3HEHHBIMU IMOTPEOHOCTSMH, HCIIOJIL30BaTh COBPEMEHHBIC HH(OPMAIIMOHHBIC TEXHOJIOTUH TSI TOMCKA U aHaJIH3a
y4eOHOI 1 HAYYHO-TIOMYJISIPHONW MH(POPMALIUU XUMHUIECKOTO COJICPKAHNUS;

(dbopMHpOBaHKE U Pa3BUTHE y OOYYAIONIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBINUICHUS, HA0I0IaTeIbHOCTH, COOPAHHOCTH, aKKYypPaTHOCTH, KOTOPBIE
OCO6€HHO HGO6XOI[I/IMI>I, B HaCTHOCTH, IIPpH INIAHUPOBAHUHU U ITPOBCACHNUN XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIIUTaHHE y OO0yYaroIuxcs yOekIEHHOCTH B T'YMAHHCTHUYECKOW HAIPABICHHOCTH XHMMHUH, €€ BaXXHOH pPOJIM B PEIICHHH MIOOAJIbHBIX MPOOJIeM
palrOHAJIBHOI'0 MPHUPOAOIIOJIb30BAHMA, ITOIOJHCHUA OJHCPIrETUYCCKUX PECYPCOB MU COXPAHCHHUA IMPUPOAHOIO pPaBHOBCCHUS, OCO3HAHUA H€O6XOI[I/IMOCTI/I
OEpEeKHOTO OTHOIIEHHS K MPHPOJE M CBOEMY 3JI0POBBIO, a TaKKe NMPUOOPETEHHS OIbITAa MCIOJIb30BAHUS MOJYYCHHBIX 3HAHWUW JIUISl MIPUHSTHUS TPaMOTHBIX
pemeHHﬁ B CUTyallUuAX, CBA3AHHLIX C XUMHWYCCKUMU ABJICHUAMMU.

B y4ueOHOM 1u1aHe cpeHero oomero oopa3oBaHus npeaMer «XuMus» 0a30BOr0 YpOBHSI BXOJHUT B COCTaB MpeAMETHOU 00iacTu «EcTecTBeHHO-HAayYHBIC
MPEAMETHI.

OO1iee uncIo0 4acoB, OTBEAEHHBIX ISl U3yYEHHS] XUMUHU, Ha 0a30BOM ypOBHE CpefHero obimiero oOpa3oBaHus, coctaBiseT 68 yacoB: B 10 kmacce — 34
yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezernto).

COJAEP/KAHUE OBYYEHUSA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMMHU

[Ipenmer opraHnyeckoil XuMUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE
B [MOJIyYEHUHU HOBBIX BEILIECTB U MAaT€pUAIOB. Te€opHs CTpOEHHUs OpraHnueckux coeanHeHui A. M. bytiepoBa, e€ ocHOBHbIE N0JI0KeHUS. CTPYKTYpHBIE
(dhopMyBl OpraHYecKuX BemecTB. ['oMomorus, nsomMepus. XUMHYECKasi CBSI3b B OPTAHMYECKUX COSAUHEHUSX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KnaccuuKay OpraHuIeckux BerecTs. HoMeHKIaTypa opraHiuecKux COeIUHEHH (CUCTeMaTHYecKas) U TPUBUAIbHBIE Ha3BAHUS
BOKHEUIINX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIepUMEHTAILHBIE METO/Ibl M3YUEHHUs BEUIECTB M HMX MPEBPAIICHHUH: O3HAKOMIIEHHWE C O0pas3llaMH OpPraHMYeCKHX BEUIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJI OPTaHUYECKHX BEIIECTB, HAOIIOIEHUE M OMMCAHNE JICMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIECTB
[P HarpeBaHuH (TUIaBlIeHUE, OOYTTTMBAHUE U TOPEHUE).

YraeBogopoabl




AJKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKHH psa. MeTaH M 3TaH — MPOCTEHIINE MPEICTABUTENN AJKAHOB: (U3UYECKHE M XUMHUYECKHE CBOICTBa
(peakuuu 3aMeUIeHHs ¥ TOPEHUS ), HAX0XKACHHUE B IPUPOJIE, TIOJTYyYSHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHA Psijl. DTUJICH U MPONMIEH — MPOCTEHINNE IPEACTaBUTENN AIKEHOB: (PU3NYECKUE U XMMUYECKHE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATAIINH, OKUCICHUS U TOTUMEPU3AIINH ), TIOTyYeHHE U IPUMEHEHHUE.

Ankamuensl: Oyramuen-1,3 u wmerTwiOyragueH-1,3: crTpoeHue, BaKHEWIIME XMMHUYECKHME CBOWCTBAa (peakmus monumepusanun). [lomyueHue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUNA psi. ALUETHIICH — MPOCTEHIIHNIA MPeICTaBUTEbh AIKMHOB: COCTaB, CTpPOEHUE, (PU3HUECKUE U
XMMHUYECKHE CBOICTBA (peaku TUAPUPOBAHHUS, TAIOTEHUPOBAHUS, TUIpaTallii, TOPEHUs ), TOTYYCHHUE U TIPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (GHU3MUYECKHE U XHUMHUYECKHE CBOWCTBA (peaKkiMM TaJOTEHHUPOBAHWS W HHUTPOBAHUS), TMOJNyYCHHE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, uauyeckue U XUMUYECKUe CBOUCMEa (peakyuu 2al02eHUpOSanus. U HUMPOBAHUs), NOJYYeHue U
npumerenue. TOKCUYHOCTb apeHOB. I 'eHeTnuecKast CBsI3b MEX/y YIJIEBOAOPOJaMU, IPUHAAIEKAIMMY K PA3IIUYHBIM KJIaCcCaM.

[Ipupoanbie UCTOYHHUKHU YTIIeBOAOPOI0B. [Ipuponnslil ra3 u nonytHeie HedTsHBIE Ta3bl. HedTh u e€ npoucxoxnenue. CrnocoOsl nepepadoTku HedTu:
MEPEroHKa, KPeKUHT (TePMUYECKUH, KaTATUTHYECKHi ), muposns. [IpoaykTel mepepaboTku He(TH, UX TPUMEHEHHE B TIPOMBIIIIICHHOCTH U B ObITY. KamMeHHBbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHMs] BEIIECTB M WX NPEBPAIICHUN: O3HAKOMJIEHHE € oOpa3uamu IUIacTMacc, KaydyKOB M PE3MHBI, KOJUIEKIHH
«Hed1b» u «Yromp», MoAeTUpOBaHHWE MOJIEKYJ YIJIEBOJOPOAOB U TajJOrE€HONPOU3BOJIHBIX, MPOBEICHUE OIPAKTHUYECKON pabOoThl: MOITY4YeHHE JTUJIICHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérneie 3a1ayu.

Bbruncnenus no ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00béMa, KOJIMYECTBA UCXOJHOIO BELIECTBA MM MPOAYKTA PEAKLMU IO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OIHOTO U3 UCXOAHBIX BEIIECTB MU MPOIYKTOB PEAKIIH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OHOATOMHBIE CIUPTHL. MeETaHON M 3TaHON: CTpOeHHe, (PU3MYecKHe M XUMHUYECKHE CBOMCTBAa (peaklMM C aKTUBHBIMU MeTallUlaMH,
rajlor€HOBOJIOPO/IaMHU, TOPEHUE), MpUMeHeHNe. BoopoiHbIe CBS3U MEXy MOJIEKYIaMH ClIUPTOB. JlelficTBHe MeTaHOJ1a ¥ 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTUIEHTIIMKOIb U TIMLEPUH: CTPOEHHUE, (PU3NUYECKUe U XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO LIETOYHBIMU METaJllIaMH,
KauyecTBEHHas peakliis Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBrEe Ha opraHu3M yenoBeka. [IpuMeneHne riuiuepruHa U STUIICHTTTUKOJISL.

®deHoJI: CTpOEHUE MOJIEKYIIbI, (PU3NYecKre U XuMHueckue cBoiicTBa. TokcuuHocTh (eHomna. [Ipumenenune gpenomna.

Anbaeruabl ¥ kemonwsl. Dopmanpaeruy, aneTalbIeru: CTpoeHHe, (U3NYECKHe M XUMHUYECKHE CBOMCTBAa (peaklUu OKHUCIEHUS M BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIINH ), TIOJTyYEHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TpeneibHble KapOOHOBBIE KUCIOTH. MypaBbHHAsi U YKCYCHasi KUCIIOTBI: CTpO€HHE, (PU3MUECKHe M XMMHUYECKHe CBOMCTBA (CBOWCTBA,
obmue Ui Kjlacca KHUCIOT, peakius sTepudukanuu), mnoiydyeHue U npuMmeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCIOTHI KaK IPEICTABUTEIM BBICIINX
KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.

CroxHble 2pUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Hponu3 crnoxHbXx 3¢upos. Kupsl. ['unponus xxupos. [Ipumenenue xupo. bruonornueckas
POJIb KHUPOB.

VYraeBojpl: cocTaB, Kiaccu(uUKalus yriieBOAOB (MOHO-, M- M TOJMcaxapujbl). [oko3a — MpOCTeHWHIM MOHOCaXapHJ: OCOOCHHOCTH CTPOEHUs
MOJIEKYJbI, (PU3MUECKHe U XHUMHUYEcCKHe CBoMcTBa (B3aumojeiictBue c¢ rujapokcunom meau(ll), oxucnenne amMmuadubIM pacTBopoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIFOKO3bI), HAX0XK/IEHHE B IPUPOJIE, IPUMEHEHUE, Onoaoruyeckas pojib. @orocunte3. @pyKTo3a Kak U30Mep TIHOKO3bI.




Kpaxman u neminrono3a kak npupoHbsie noaumepbl. CTpoeHre Kpaxmalia U MeJUTFoNIo3bl. du3ndeckine U XMMHYECKHe CBOWCTBA Kpaxmana (TUIpOIn3,
KaueCTBEHHAs peaKIMsl C HOJIOM).

OKCIIEpUMEHTAILHBIC METO/IbI M3YUEHUSI BEIIECTB U WX MPEBPANICHUN: MPOBEICHUE, HAOIIOICHNE U OMMCAaHUE JCMOHCTPAIIMOHHBIX OMBITOB: TOPCHHE
CIHUPTOB, KAUECTBEHHbIE PEaKLUH OJHOATOMHBIX CHHUPTOB (OKHUCIeHHE dTaHoNa okcuaoM menu(Il)), MHOroaToMHBIX CIUPTOB (B3aMMOJCICTBHUE TIIMIIEPUHA C
ruapokcuaom Meau(Il)), anpaerunoB (OKMCICHHE aMMHAYHBIM pacTBOpoM okcuza cepedpa(l) u rugpokcumom meau(Il), B3aumoaeiicTBue kpaxmana ¢ HOJIOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOICTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Boruncnenus o ypaBHEHHIO XUMUYECKOW peakuu (Macchl, 00bEéMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA UM MPOAYKTA PEAKIMU IO W3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WJIA IPOAYKTOB PEAKITHH ).

A3oTcoaepikalue OpraHu4eckKue CoeAMHEHUSI.

AMHHOKHCIIOTBI Kak aM(OTepHbIC OpraHudeckue coeauHeHus. Du3nueckne W XUMHYECKHE CBOHCTBA aMHHOKHCIOT (Ha MpUMEpe TIHUIUHA).
buonornueckoe 3HaueHHe aMUHOKUCIIOT. [lenTumapt.

benku kax mpupojHBIE BEICOKOMOJICKYJISIPHBIE coenuHeHus. [lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OCIKOB. XHMHUYECKHUE CBOHCTBA OCIIKOB:
THIPOIU3, ACHATYpallisl, KAYeCTBEHHbIE PEaKIIUU Ha OEJIKU.

OKCIIEpUMEHTAILHBIC METOIbl U3YYCHHUS BEIIECTB U UX MPEBPAIICHUN : HAOIIOICHUE U ONMCAHNE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIlis OCITKOB MIpH
HarpeBaHuu, [IBETHbIC PEAKIINH OCJIKOB.

BricokomosiekyJIIpHbIE COeNHEHUs

OCHOBHbIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEpHU3ALNH, CpPEeAHSs
MoJieKyJisipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX COSTMHEHUM — TTOJIMMEPU3AITUs U TTOJIMKOH ICHCAIIHSL.

OKCIepUMEHTAILHBIC METOIbl M3YYCHHSI BEIIECTB M MX MPEBPALIEHUI: 03HAKOMJICHHE ¢ 00pa3llaMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU U3y4yEeHUU opraHnyeckoil xumuu B 10 kiacce OCylecTBIsIETCs Yepe3 UCT0Ib30BaHUE KaK OOIINX €CTECTBEHHO-
Hay4HbIX TIOHATHH, TaK ¥ HOHITHM, SIBISIOLIUXCS CUCTEMHBIMU JIJI51 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TOHSTHS: SIBJICHHE, HAay4HbIH (akT, THUMOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KJacCUu(UKalus, MEePUOJIUYHOCTD,
HaOI0IeHNe, U3MEPEHNE, SKCTIEPUMEHT, MOCTUPOBAHHE.

®dusnka: Matepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYyia, YHEPreTHYECKU YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA,
(bu3MUYecKre BeTMYNHBI U €IMHUIIBI X U3MEPECHHSL.

buonorus: knerka, opranusM, o6mocdepa, oOMEeH BemecTB B opraHnu3Me, GOTOCUHTE3, OMOJOTHYECKH aKTUBHBIC BelecTBa (OCNIKHU, YIJIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadmusi: MuHEpaBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE NCKOIIAEMbIE, TOTITUBO, PECYPCHI.

TexHonorus: MUUIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUsI, MOIOIINE CPEICTBA, JIEKAPCTBEHHbBIE U KOCMETUYECKUE TIpenapaThbl, MaTepraibl U3
HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.




11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teoperuuyeckne 0CHOBbI XMMHH

XuMHUECKUI d51eMeHT. ATOM. SIapo aToMa, W30TOIBI. DJIEKTPOHHAS 000JI0YKa. DHEPreTHYCCKHE YPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pactpeesieHuUs JIEKTPOHOB MO0 OPOUTANISIM B aTOMAaX AJIEMEHTOB IMEPBIX YETHIPEX MEPUOIOB. DICKTPOHHASI KOHPHUTYpaAIIUsSI AaTOMOB.

[lepuonnueckuit 3akoH u I[lepuoanueckas cucrema xumuueckux snemeHToB J[. . MenneneeBa. CBsa3p nepuoandeckoro 3akoHa u Ilepmoanueckoit
cUCTeMbl xumuueckux siemeHToB /[[. M. MenneneeBa ¢ COBpPEMEHHOH TeOpuEll CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHMsI CBOMCTB XMMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO IPyMIaM U Mepruojaam. 3HaueHne NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUUYECKasi CBA3b. BUIIBI XMMHYECKOW CBSI3M (KOBAJICHTHAs] HEMOJIApHAs U MOJSpHAsi, MOHHAs, METaJUIM4eckas). MexaHu3msl
o0pa3oBaHMs KOBAJICHTHOW XMMUYECKOM CBsI3U (OOMEHHBIN U JTOHOPHO-aKUENTOPHBIH). BomopoaHas cBs3b. BaneHTHOCTH. DneKTpOOTpULIaTeIbHOCTh. CTENeHb
okucieHusl. IoHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIpHOrO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTALIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT THIA KPUCTAIUNINYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJJIOUAHBIE PacTBOPBI. MaccoBast 107151 BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHud. HomeHkIaTypa HEOpraHMYECKHX BEIIECTB. [ eHeTHYecKass CBSI3b HEOPTaHMYSCKHUX BEIIECTB,
MIPUHAUISKAIUX K PA3JIMYHBIM KJIACCaAM.

Xumuueckasi peakuusi. Kiiaccupuranus XMMUYECKHX peakliuii B HEOPraHWYECKOH M OpraHMYeCKON XMMHUH. 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS SJHEPTUU TPU XUMUUECKUX PEAKIIMIX.

CKopocCTh peakiny, €€ 3aBUCUMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTUMbIe peakiuu. XuMU4Yeckoe paBHOBecue. DaKkTophl, BIUSIONIME HA COCTOSIHHUE
xuMuueckoro pasHosecus. [Ipunuun Jle [larense.

Onektponutrueckas aucconuanus. CuiabHbIe U caadbie AIeKTpoauThl. Cpesia BOJHBIX PACTBOPOB BEIIECTB: KUCIAs, HEHTpasIbHAs, IIETOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

OKCIEepPUMEHTATbHBIC METOIbI U3YUEHHUS BEIIECTB M MX MPEBPAIICHHI: AeMoHCcTpanus Tadaui «[leproandeckas cucteMa XMMHUYECKUX JIEMEHTOB /.

W. MenneneeBa», u3yueHue MOJIENeN KPUCTATUYECKUX PEIIETOK, HaOM0IeHNe

Y OTNTMCaHUE JEMOHCTPAIMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa3JI0KeHUE MEPOKCH A BOJOPO/Ia B MPUCYTCTBUU KaTalln3aTopa, ONPEACIICHUE CPEAbl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO HHANKATOPA, PEAKIIUU HOHHOTO OOMEHa), MPOBEACHNE TpaKTU4Yeckoil paboThl «BrnusHue pa3nuuHbix (akTOpOB HA
CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHpie 3a1a4u.

Pacuétel o ypaBHEHHSIM XMMHYECKHUX PEAKIIMNA, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, paCU€Thl C HCIOJIH30BAHMEM TOHSTHSI «MaccoBas IO
BEILIECTBAY.

Heopranuueckasi xumus

Hemerannel. Tlonoxkenue nemeramnoB B llepuomnueckoit cucrteme xumudeckux snemeHToB J[. WM. MenneneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyuecKkre CBOMCTBA HEMETAILIOB. AJUIOTPOIIHSI HEMETAIIIIOB (Ha MpUMepe KUCIIOPoa, cephl, pocdopa u yriaeposa).

XUMHUYECKHE CBONCTBA BaKHEHIIMX HEMETaNIOB (TaloOreHOB, Cepbl, a30Ta, ¢ocdopa, yriepoga U KpPeMHHsS) M HUX COCIUHEHHH (OKCHUIOB,
KHCIIOPOJICO/IEPIKAIUX KUCIIOT, BOAOPOIHBIX COSUHEHH).

[IpuMeHeHne Ba)KHEUIIUX HEMETAJIOB U UX COCTUHEHUH.




Mertamnel. Ilonoxenune meramnoB B Ilepuonnueckoit cucrteme xumuueckux snemMeHTOB J[. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUS 3JIEKTPOHHBIX
00os04yek aToMoB MeTaiioB. O6uue pusnueckue cBoiictsa MetaioB. CIiIaBbl METAIIIOB. DJIEKTPOXUMHUUYECKUH psiji HAPSHKEHUH METaJlJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIIMX METAIUIOB (HATPU, KM, KAJIBIIMM, MarHui, aTlOMUHHM, LIMHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHHM.

OO6u1ue criocoObl osrydeHus MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

OKclepUMEHTAIbHbIE METO/IbI M3YYCHHUs BEHIECTB U MX MPEBPAIICHUH: U3yYeHHE KOJUICKIMH «MeTaibl U CIUIaBbl», 00pa3loB HEMETAJUIOB, PEHICHHE
HKCIEPUMEHTAIbHBIX 33]a4, HAOII0I€HUE U ONTUCAHUE JEMOHCTPALIMOHHBIX U Ja00paTOPHBIX ONBITOB (B3aUMOJEHCTBUE THIPOKCUIA ATFOMUHHUSA C PACTBOPAMHU
KHMCJIOT U IIeJI0U€eH, KaUeCTBEHHbIE pEaKMy Ha KATHOHbBI METAJLJIOB).

PacuérHble 3a1aun.

Pacuérsl Maccel BemecTBa Win 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCe WIIM 00BEMY OHOTO M3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacuérbl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OAHO U3 BELECTB UMEET IPUMECH.

Xumus 4 KU3Hb

Ponb xuMuu B o6ecriedeHnu 3K0JI0rMYeCcKOr, JHEPreTUUeCKON U MUILEBOH Oe3011aCHOCTH, Pa3BUTUU MeIULUMHBL. [IoHATHE 0 HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKLIAM.

IIpencraBnenus o0 OOIMX HAYYHBIX PUHLUIAX POMBIIUIEHHOTO MOJY4YEeHUs BXKHEHIINX BELIECTB.

UYennoBek B MUpE BELIECTB M MAaTEpUAOB: BAaXKHEHIIWE CTPOUTEIbHBIE MaTEpUalIbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KEpaMHKa,
MaTepHabl AJ1s JIEKTPOHUKH, HAHOMAaTepHallbl, OpPraHMYECKUe U MUHEPaJIbHbIE YA0OpEHHUS.

XuMHUS W 3/I0pOBbE 4YEJIOBEKa: MpaBHJIa WCIOJIH30BAHUS JIEKAPCTBEHHBIX IPENapaToB, MpaBHia OE30MacHOTO HCIOJIb30BAHUS IPENapaToB OBITOBOM
XUMHH
B IIOBCETHEBHOW KU3HMU.

MeXnpeaMeTHbIE CBA3H.

Peanuszanus MeXnpeIMeTHBIX CBsI3ell MpU M3ydeHHH oOlIe n HeopraHudeckoi XuMuu B 11 Kiacce ocyliecTBIsSeTCs Yepe3 UCI0JIb30BAHNE KaK OOIIHX
€CTECTBECHHO-HAYYHbIX ITOHATHUH, TaK U NOHITUHN, SIBJISIOLIMXCS CUCTEMHBIMU JJIS1 OTJIENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE TMOHSTHS: HAay4HbIH (DAKT, TUIIOTE3a, 3aKOH, TEOpHUS, aHAIU3, CUHTE3, KiIacCUUKaIus, MEePUOIUYHOCTh, HAOII0IEHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, U3MEPEHHUE, SBIICHUE.

®duznka: Matepus, SHEPIHsl, Macca, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHB, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BELIECTBA, (PU3NUECKUE BETUUNHBI U €UHHIIBI UX U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Onocgepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOMOTHsI: XUMHUYECKasl IPOMBIIIJIEHHOCTb, METAJUIYPIUs, IMPOU3BOJCTBO CTPOUTENBHBIX MAaTEPHANIOB, CEIBCKOXO3AMCTBEHHOE IPOU3BOJCTBO,
NUIIEBas MPOMBIIIJICHHOCTh, (apMaleBTUYecKas MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHUX IpenapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.




INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIT'PAMMBI 110 XMW HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHMS K pPE3yJIbTaTaM OCBOCHHS OOYYAIOUIMMHUCS MPOTPaMM CpEJHEro oOmero o0pa3oBaHUS (JIMYHOCTHBIM,
METaINpeIMETHBIM U MPEeIMETHbIM). HaydHO-MeTOaU4ecKoil OCHOBOM Ui pa3pabOTKU TUIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IMPOrPaMM CPEIHEr0 OOIIEro
00pa3oBaHUs SABISIETCSI CUCTEMHO-ESTEIIbHOCTHBIA OAX O/,

B cootBeTcTBUM C CUCTCMHO-JACATCIBbHOCTHBIM IOAXOAOM B CTPYKTYPC JIMUYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPECAMCTA «XUMHUS» HA YPOBHE CPEAHCTO
0011ero 00pa3oBaHuUs BBIICIEHBI CIETYIONINE COCTABIISIOLIHE:

0CO3HAHHE 00YJAFOIIUMHUCS POCCUICKON TPAKIAHCKON HICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPE/ICICHHUIO;

HaJIMYUe MOTUBALIUHU K O0yYCHUIO;

LIeJICHATPABICHHOE PA3BUTHE BHYTPEHHHUX YOCKIECHUN TUYHOCTHA HA OCHOBE KJIFOUYEBBIX IIEHHOCTEH W MCTOPUUECKUX TPAAUIINI 0a30BOIM HAYKH XUMUU;

TOTOBHOCTh M CITIOCOOHOCTH O0YYaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MIPUCYIIIUMHE IIETOCTHON
CUCTEME XMMHUYECKOIro 00pa3oBaHMUs;

HaJIMYUE TPaBOCO3HAHUS IKOJIOTHYECKOM KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTD )KU3HCHHBIC TUIAHBI.

JInanocTHBIC PE3YyIbTAaTbl OCBOCHHA IMPEAMCTA «XTMUSTY JOCTUI'alOTCA B C€AHUHCTBEC leeGHoﬁ W BOCIHTATEIIHLHOM ACATCIBHOCTH B COOTBCTCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSAMH M HJACANIaMH POCCHHUCKOTO TPa)KAaHCKOTO OOIIeCcTBA, MPHUHSATHIMH B
o0IIecTBE HOPMAMM M TPAaBUJIAMHU TIOBEACHUS, CHOCOOCTBYIOUIMMH TIPOIIECCAM CaMOIO3HAHUS, CaMOPAa3BUTHS M HPABCTBEHHOT'O CTAHOBICHHS JIMYHOCTH
00y4aroImxcs.

JInanocTHBIC pPE3yabTaThl OCBOCHHA NPCAMETA «XUMHAS OTpaxkaroT C(l)OpMI/IpOBaHHOCTI) ONBITa ITO3HABATEIILHON H HpaKTI/I‘-ICCKOI\/Jl ACATCIIBHOCTH
o0yyJaromuxcs Mo peaan3aluy IpUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHUSA '

0CO3HaHMS 00yYarOIUMUCS CBOMX KOHCTUTYIIMOHHBIX NpaB U 0053aHHOCTEH, YBaKEHHS K 3aKOHY U MPABOIIOPAIKY;

MpEACTABJICHUA O COUAJIBHBIX HOPpMaxX U IMpaBujiaX MEKIIMIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOMN AEATENbHOCTU MPHU CO3AAHUU y4eOHBIX MPOEKTOB, PEHICHUH y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHIMOIHEHUU
XUMHUYCCKUX SKCIICPUMCHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apTYMEHTHI IPYTHX MPHU aHAIU3€ Pa3InYHbIX BUAOB y4eOHON AEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOT'O OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACIIEAMIO OTE€YECTBEHHOW XMMUHU;

YBaXXCHUA K IMPOLECCY TBOPUYCCTBA B o0Oiactu TECOPUH U MPAKTHYCCKOI'0 MPUMECHCHUA XUMHHU, OCO3HAHUA TOI'0, YTO JOCTHXKCHUSA HAYKU €CTb PE3yJIbTAT
JUTUTENbHBIX HAOII0JICHUH, KPOTIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOMCKOB, IIOCTOSHHOTO TPYy/a YYE€HBIX U IPAKTUKOB;

HHTEPECCAa U MMO3HABATCIIbHBIX MOTUBOB B ITOJYUCHUHN W MOCICAYIOMIEM aHAJIN3C I/IH(l)OpMaHI/II/I 0 NEePCAOBBIX NJOCTHUKCHUAX COBpeMeHHOﬁ OTEYECTBEHHOI
XHMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO OBEJICHHUS;



CIOCOOHOCTH OIICHUBAThH CUTYAIlUH, CBA3aHHBIE C XUMHUCCKUMHU SBJICHUSIMH,

Y IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUECHTUPYACh Ha MOPAJIbHO-HPABCTBECHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHUBATH CBOE ITOBEJCHUE U IIOCTYIKH CBOMX TOBAPHUILEH C MO3ULUN HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHME IIOCIEACTBUU 3THUX
IIOCTYIIKOB;

4) hopMupoOBaHUS KYJIbTYPhI 3/10POBb:

IIOHMMAaHMsl LIEHHOCTEH 3/10pOBOro M Oe3omacHOro oOpasza >KM3HM, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHOMY (DU3MUECKOMY U
[ICUXUYECKOMY 370POBBIO;

co0JIr0IeHMs ITPaBUII 0€30M1acHOro OOPALEHUs C BELIECTBAMU B OBITY, IOBCEJHEBHOM KU3HU U B TPYIOBOH J1€ATEIBHOCTH;

IIOHMMAaHUS LIEHHOCTH IIPABWJI MHAUBUIYAJIbHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO MTOBEACHUS B CUTYALIUAX, YTPOKAIOLIUX 370POBbIO U KU3HU JIFO/IEH;

OCO3HAaHM NOCJIEICTBUM U HENIPUATUS BPEHBIX IPUBbIUEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KYpPEHUS);

5) Tpy/10BOT0 BOCIUTAHUS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-HMCCIIE10BATENbCKOM A€ATEIbHOCTH, OOIIECTBEHHO MOJIC3HON, TBOPUECKON U IPYTUX BUJAX AEATEIbHOCTH;

YCTAaHOBKH Ha aKTHBHOE Y4acTHUE B PELLIEHUHU PAKTUUECKUX 3a/1a4 COLMAIbHON HApaBJIEHHOCTH (B paMKax CBOEIrO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO Npodeccuil pa3nuyHoro posa, B TOM YKMCIIE Ha OCHOBE IPUMEHEHMSI TPEIMETHBIX 3HAaHUH 110 XMUMUHY;

YBa)XEHUs K TPYAY, JIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOH ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MH/AMBUYAJIbHOM TpaeKTOpuu o0pazoBaHus, Oyayieil npodeccun u peaausanuy cOOCTBEHHBIX KU3HEHHBIX 1JIAHOB
C y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIECTBa;

6) 9K0JIOTHYECKOTO BOCTIHTAHUS:

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

MOHUMAaHMSI INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOoOIIeM, BAUSHNS SKOHOMUYECKHX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON M COLMATBHOM CpeJibl;

OCO3HaHUs HEOOXOJUMOCTHU UCIIOIb30BaHUS JOCTHXKEHUH XUMUH ISl PEIIEHUs] BOIPOCOB PAIlMOHAIBHOIO IPUPOIOIIOIB30BaHUS;

aKTUBHOTO HENpUATHS ACHUCTBHM, NMPUHOCIIIUX BpPEA OKpYXKarolled NPUPOIHON cpene, yMEHHUs MPOTHO3UPOBaTh HEOIArONpUATHBIE HKOJIOTHYECKUE
ITOCJIE/ICTBHS IIPEANIPUHUMAEMBIX IEUCTBUI U MPEIOTBPAILATH HUX;

HaJu4us Pa3BUTOIO0 HKOJIOTMYECKOTO MBINUICHHS, DKOJIOTMYECKON KYJIbTYpBI, OIbITA JIEATEIBHOCTH DKOJOTMYECKOW HAIPAaBICHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI MU B I103HABaTEIbHONW, KOMMYHHKAaTUBHOM M COLMAIBHON IMPAaKTUKE, CIIOCOOHOCTH M YMEHMSI aKTMBHO MPOTHBOCTOSITH HIEOJIOTHHU
xemodoouu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOMN NMPaKTHKH;

MOHUMAaHUs CleUn(PUKN XMMUU KaK HayKd, OCO3HaHMsI €€ poiiu B (HOPMHpPOBAHMHM PALMOHAIBHOTO HAYYHOIO MBIIIJIEHHS, CO3JIaHUU I€JIOCTHOTIO
IPEJCTaBICHNUs 00 OKPYXAIOIEeM MUpPE KaK O €IMHCTBE MPHUPOJBI M YeIOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U peleHny MpolieM COXpaHeHHUs
MIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHHM JUIsI COBPEMEHHON HMUBWINM3ALUHN: B €€ T'YMaHUCTHYECKONW HANpPABICHHOCTH M BA)XHOH pOJIM B CO3/1aHHUU
HOBOM 0a3bl MaTepHaJIbHON KYJbTYphl, PEIICHUU TJI00ATBHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPhEBOM, DHEPIeTUYECKOM, MUIIEBOW U
HKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTHUH MEIUIMHBI, 00ECIIEUEHUN YCIOBHUH YCIEUIHOTO TPYyAa M 3KOJOIMYECKHM KOM(OPTHOM >KM3HM KaKIOro djeHa
00I1eCTBA;



€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAaHUS CYITHOCTA METOJIOB MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BaTh
MoJiyyaeMble 3HAHHS [JIs aHalu3a U OOBACHEHUS SBJICHHUM OKpYXKAIOLIEr0 MHUpPAa W MPOUCXOIAIIMX B HEM H3MEHEHUH, YMEHHUS AenaTh O0OOCHOBAaHHBIE
3aKJIFOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS JAHHBIX C IENBI0 TIOTYYSHHS JIOCTOBEPHBIX BHIBOJIOB,

CIOCOOHOCTH CaMOCTOSATEIbHO UCIIOJIB30BAaTh XUMUYECKUE 3HAHUS JJISl peUIeHHsI TPOOJIeM B pealIbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEN0BATENIbCKON JESITENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUI MO XMMHH B COOTBETCTBHUH C
KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHbIX chepax npodecCHoHaTbHON AeITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbI

MeranpeameTHbIe pe3yabTaThl OCBOEHHUS YU€OHOTO MpeaAMeTa «XUMUS» Ha YPOBHE CPEIHEr0 0011Iero o0pa3oBaHus BKIIOUYAIOT:

3HaYuUMBbIe N7 (HOPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEKIUCIHHUILUTMHAPHBIE (MEXIIPEIMETHbIE) OOIleHAayUYHble MOHSATHSA, OTpaXKarollue
[[EJIOCTHOCTh HAYYHOH KapTHHBI MUpa U CIEeNU(UKY METOJOB IMO3HAHMS, WCIIONh3yeMbIX B €CTCCTBCHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE,
MIPOLIECC, CUCTEMA, HaY4HbIN (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0BaHUE, HAOMIOICHHEe, U3MEPEHUE, IKCIIEPUMEHT U JpYyTue);

VHUBEpCaJIbHbIC y4eOHBIC JEHCTBUS (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYSITHBHBIC), oOecrneunBaromue (GopMHUpOBaHHE (PYHKIIMOHATBHON
IPaMOTHOCTH M COI[MAILHOM KOMITETEHIIUU 00yYaroIIXCs;

CIOCOOHOCTH OOYYAIONIUXCSI MCIIOIB30BAaTh OCBOCHHBIC MEXKIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEpCAIbHBIC yueOHBIC JCUCTBHS B
M03HABATEJIbHON M COIMAIbHON MPAKTHKE.

MeTtanpeaMeTHble Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMU YYEOHBIMUA TIO3HABATEILHBIMH, KOMMYHUKATUBHBIMH W PETYJISTUBHBIMU
JICVICTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JIOrUYecKHe AeiCTBHS:

CaMOCTOATENLHO (hOPMYITUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh UEIH AEITeIbHOCTH, 33]1aBas MapaMeTpbl U KPUTEPUU UX TOCTUKEHUSI, COOTHOCUTH PE3YJbTAThI AESITEIIBHOCTU C TOCTaBICHHBIMH LEISIMU;

WCIIOJIH30BaTh MPU OCBOCHUH 3HAHUH MPUEMBI JIOTHUYECKOTO MBIIIJIEHUS — BBIJCNISITH XapaKTepHbIE TPU3HAKU TTOHSATHN U YCTAHABIMBATh UX B3aUMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE TTOHATHUS [Tl OOBSCHEHUS OTJIENbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS U KPUTEPHUU TSI KIacCU(UKAIIMHU BEIIECTB M XUMHUYECKUX PEaKIIHil;

yCTaHaBIUBATh IPUUMHHO-CIEACTBEHHBIE CBSA3U MEX1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTDH JIOTUUECKHE PACCYXACHUS (MHAYKTHBHBIC, NETYKTUBHBIC, MO aHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PACCMATPUBACMBIX
SIBIICHUSAX, (OPMYITHPOBATH BBIBOIBI U 3aKIIFOUCHUS;

MPUMEHATHh B TPOIIECCE TO3HAHUS, MCIOJIb3yeMble B XMMHUHM CHUMBOJHYECKHE (3HAKOBBIE) MOJCIH, TMPEOOPa30BLIBATH MOJICTBHBIC MPEACTABICHUS —
XUMHYECKUI 3HAK (CUMBOJ) dJIEMEHTa, XUMHUUYECKasi popMylia, ypaBHEHNE XUMUYECKON PEeaKIMy — MPH PEIICHUH YU4eOHBIX MO3HABATENBHBIX U MPAKTHIECKUX
3a/1a4, IPUMEHSITh Ha3BaHHBIC MOJIEIHHBIC TIPECTABICHUS ISl BBISBICHHS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHI;

dbopMynupoBaTh LT W 3aJa4d MCCIENOBAaHUsS, HUCIOIb30BaTh IIOCTABIEHHBIE W CAMOCTOSITENIBHO C(HOPMYIMPOBAHHBIE BOMPOCH B KauecTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /TSI JOPMUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE MPABMIIBHOCTU BHICKA3bIBAEMBIX CYKICHHIA;



BJIaJIETh HABBIKAMH CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U MPOBEICHHS YUCHHUECKUX SKCIECPUMEHTOB, COBEPIICHCTBOBATH YMEHHsI HAOIIOJaTh 32 X0J0M
Ipolecca, CaMOCTOSATENIBHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OpMYIMpPOBAaTh OOOOLIEHHS U BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB
MCCIICIOBAHMSI, COCTABIATh 00OCHOBAHHBIN OTYET O MPOeaHHOK padoTe;

IPUOOPETaTh OMNBIT YUEHUYECKOM MCCIe10BATENbCKOM U IPOEKTHOH A€ATEIbHOCTH, MPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOUCKY
METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/I0B [IO3HAHHUS.

3) paGora ¢ ungopmanmei:

OpPHEHTUPOBATHCSI B PA3NIUYHBIX HCTOYHHMKAX HMHGOpManuu (Hay4HO-TIONMYJISIpHAs JUTEpaTypa XMUMHUYECKOTO COAEpIKaHUs, CIPABOYHbBIC IOCOOMS,
pecypcel VMIHTepHeTa), aHanu3upoBaTh HHMOPMALMIO PA3JIUYHBIX BHIOB M (OpPM NPEACTABICHUS, KPUTUYECKU OLEHUBAThb €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3aNpOChl U MPUMEHATh PA3JIMYHBIE METOJbl IIPU MOMCKE M OTOOpe MH(pOpMalWU, HEOOXOIUMOM I BBINOJIHEHUS Y4eOHBIX 3a1ay
OITPEIIEIIEHHOTO THUIIA;

pUOOPETaTh ONBIT UCIOJIb30BAaHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BEIOMPATH ONTUMATIBbHYIO (hOpMY IpeCTaBICHNs HHPOPMALIUH (CXeMBbI, TpadUKH, TUarpaMMBbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4HbII S3bIK B KauyecTBE CpeJICTBa Ipu padoTe ¢ XMMHUYECKOHM HHpOpMauueill: NpUMEHSTh MeXIpeaAMeTHbe ((pu3udeckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIbI, (pOpMyIibl, aOOpeBUATypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKUE CPE/ICTBA HATJISTHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B XOZ€ IHaIora
W/WJH TUCKYCCHH, BBICKA3bIBATh UACH, (POPMYINPOBATH CBOU MPENIOKEHNUS OTHOCUTENBHO BBIMOJHEHUS MTPEIJI0KEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTAIUEH PE3yJIbTaTOB TIO3HABATEILHOU JISATEIIBHOCTH, MTOJTYIEHHBIX CAMOCTOSITEIIEHO FITH COBMECTHO CO CBEPCTHUKAMU TIPH
BBITIOTHEHUH XUMUYECKOT0 AKCIIEPUMEHTA, IPAKTHUECKOI pabOThI 10 MCCIEAOBAHNIO CBOMCTB U3y4aeMbIX BEIIECTB, peaanu3alui y4eOHOro MpoeKTa u
(hopMyIUpPOBaTh BHIBOJIBI
0 pe3yNbTaTaM MPOBEASHHBIX UCCIEIOBAHUN MMYTEM COTTIACOBAHUS MO3UIIUN B X0/ 00CYXKICHUS U 0OMEHA MHEHHSIMH.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

CaMOCTOSATENIBHO IUIAHUPOBATH M OCYILECTBIATh CBOK ITO3HABATENIBHYIO NEATENBHOCTD, ONpEACsad €€ LI U 3aJadd, KOHTPOJIMPOBATH M IO MEpE
HEOO0XOMMOCTH KOPPEKTUPOBATh Ipe/ylaraéMblii alropuT™M ACUCTBUI MpPH BBHINOJIHEHUH YYEOHBIX M HCCIIEAOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
3¢ (deKTUBHBIN CIOCO0 UX PEHICHUs C YYETOM MOJTyYEHHUsI HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEIILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATbBI
10 KVIACC

[IpenmMeTHBIE pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:



c(OPMHPOBAHHOCTH MPEACTABICHUA O XMMUYECKON COCTABIIAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MUPA, POJIM XMMHUHU B TIO3HAHUU SIBJICHUN MIPUPOIH,
B ()OPMHUPOBAHUU MBIIIJICHUS M KYJIbTYpbl JIMYHOCTH, €€ (QYHKLMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM Ul PELIeHUs MPaKTUYECKUX 3aJad M HKOJOTHUECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOTHON CPEAE;

BJIAJICHHE CHUCTEMON XMMHUYECKHUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOLIUE MOHATUS (XMMUYECKMH 3JIEMEHT, aTOM, JIEKTPOHHAas 000J0YKa
aToma, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIEHOCTh, XUMHUECKAs CBsI3b, CTPYKTYpHast popmyiia (pa3BEpHyTast U COKpaIIEHHas1), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YIIepoIHbIH CKeleT, QyHKIHMOHATIbHAS IPYIINa, PAJUKall, H30MEpHs, U30MEPbl, FTOMOJIOTHUECKUH psAJl, TOMOJIOTH, YIJII€BOAOPOAbI, KUCIOPO.
U a30TCOJIEpKAlE COEIUHEHMSI, MOHOMEpP, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHUs
opranudeckux Bemects A. M. ByTiepoBa, 3aKOH COXpaHEHMs MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH A3bIK XMMUHU; MUPOBO33PEHUYECKHUE 3HAHUS,
JeKaIlie B OCHOBE MOHMMAaHUS NMPUYMHHOCTU W CHUCTEMHOCTHM XMMHYECKHX SIBICHHMH, (DaKTOJOTHUECKHE CBEIEHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHHU U
0€30I1aCHOM HCIIOJIb30BaHUN BAKHEHIIINX OPraHUYECKUX BEIECTB B OBITY U MPAKTHUECKON JESITEeIbHOCTH YEIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBIABISTH XapaKTEPHBIC MPU3HAKU MOHATHH, YCTaHABIMBATH UX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIINE TTOH SITUS
IIPY OIIMCAHUM COCTABA, CTPOEHUS U NPEBPAILEHNN OPIraHUYECKUX COSAUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUYECKYI0 CUMBOJHKY JUISI COCTABICHHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIIEHHOMN)
(dbopMy1 OpraHMYECKMX BEIECTB M YPAaBHEHMH XMMHUYECKMX PpeaKlUil, M3roTaBIMBAaTh MOJEIU MOJIEKYJ] OPraHMYECKHUX BELIECTB Ui WIIIOCTPALMM X
XMMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOEHUS;

C(OPMHUPOBAHHOCTh YMEHHUH YCTAHABJIMBATh MPHHAUICKHOCTh M3YYCHHBIX OPraHMYECKUX BELIECTB IO HUX COCTaBY M CTPOEHHUIO K OIpeNelEHHOMY
KJIaccy/Tpynne COeTUHEHHN (YTIeBOAOPOABI, KHCIOPOJ M a30TCOJEPIKAIIUE COCTUHEHHS, BBICOKOMOJICKYJSIPHBIC COCIMHEHHS), AaBaTh MM Ha3BaHHUSA IO
cucremarnyeckoit HomeHknarype (IUPAC), a Takke NpuUBOJUTH TPUBUAIbHBIE HA3BaHUS OT/EIbHBIX OPraHMYECKUX BEIIECTB (3THJIEH, IPOIMIIEH, alleTUIIEH,
STHJICHIJIMKOJb, TIUIEpUH, (EeHol, (opMalbAeTH, aleTanbIern]], MypaBbuHas KUCIIOTa, YKCYCHAs KHCJIOTa, OJEWHOBAs KHCIOTAa, CTEAPUHOBAs KUCIOTA,
TJII0K03a, PPYKTO3a, KpaxMall, LeJI103a, MINLIUH);

c(OPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbBI XUMUYECKON CBS3U B OPraHUYECKUX COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTH YMEHUS PUMEHATH MOJI0XKEHUSI TEOPUU CTPOCHUS opraHndeckux BeuiectB A. M. ByTtnepoBa 1151 00bsCHEHHs 3aBUCUMOCTH CBOWUCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpPH30BaTh COCTaB, CTPOEHUE, (pU3NUecCKrue U XUMUUYECKUE CBOMCTBA TUITMYHBIX MPEACTaBUTENCH pa3INUHbIX KJIACCOB
OpraHUYECKUX BelIeCTB (METaH, 3TaH, TUJICH, IPOIUJICH, alleTHIeH, OyTranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHOJ, YTAHOJ, dTUJICHTJIMKOJIb, TJIMIICPUH,
(deHon, areranbIeru, MypaBbiHas U YKCyCHasi KUCIIOTHI, TJIFOKO03a, KpaxMal, [eJUIi0JI03a, aMUHOYKCYCHAs KUCIO0Ta), MIUTIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MeX/1y HUIMH YPaBHEHHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopmyit;

Cc(OPMHPOBAHHOCTh YMEHHS XapaKT€PHU30BaTh MCTOYHHUKH YTIIEBOJOPOJHOIO ChIpbs (HE(PTb, MPUPOAHBIA Ta3, yroib), CIOCOOBl MX MepepaboTKU U
MPaKTUYECKOE MPUMEHEHUE POAYKTOB epepadoTKu;

c(OPMHPOBAHHOCTH YMEHUI MPOBOAUTH BBIYMCICHUS MO XUMUYECKUM YpPaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA MM MPOTyKTa
peakuuun o M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 MCXO/HBIX BEIIECTB
WM NIPOJIYKTOB PEAKLIUN);

c(OpMUPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/IaX HAyYHOT'O MO3HAHMS, UCTIOIb3YEMbIX B XUMHH IIPU U3yYEHHUH BEIIECTB U
XUMUYECKHX SIBIICHUH (HaOusto/IeHne, U3MepeHHe, 3KCIIEPUMEHT, MOJICIMPOBAaHHUE), UCIIOIb30BaTh CUCTEMHBIE XUMHUUECKUE 3HAHUS I NPUHATHS PEeLICHUN B
KOHKPETHBIX JKHU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM;

c(OPMHPOBAHHOCTH YMEHHH COOII0/IaTh MPaBHIIa MOJIb30BAHUS XUMHUECKON OCYI0M U TaOOpaTOPHBIM 000PYAOBAaHUEM, a TAKXKE MpaBHIia OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU IO BBIIOJIHEHHIO JJAOOPAaTOPHBIX XMMUYECKHUX OIBITOB;



c(hOpPMHUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BBIIOJHATh XUMUYECKHI SKCIIEPUMEHT (IIPEBPAIICHHS] OPraHUYeCKUX BEIIECTB IMPU HArPEeBAHUH, MOy YCHHE
ATHJICHA W M3y4YCHHE €r0 CBOWCTB, KAUECTBCHHBIC PEAKIIMM OPTaHUYECKUX BEIIECTB, JCHATYypalus OCJIKOB NPH HAarpEBaHWHU, IIBETHHIC PEaKIUU OCIIKOB) B
COOTBETCTBUHM C TMpaBWJIAMU TEXHHKU OC30MACHOCTH TpU OOpalICHHH C BEIIECTBAMU M JIA0OPATOPHBIM OOOPYJOBAHHMEM, IPEACTABISATh PE3yJIbTAThI
XHUMHYECKOT0 3KCIIEPUMEHTA B (hOpMe 3amucy ypaBHEHUH COOTBETCTBYIONIUX PEaKIUi 1 (hOPMYIHPOBATh BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AHAIU3UPOBATh XUMHUYECKYI0O HH(POpPMAIUIO, TOTYy4yaeMyl0 H3 Pa3HBIX HUCTOYHUKOB (CpEICTBAa MacCOBOM
nHpopmanuu, UHTEpHET U APYTUX);

c(hOpPMHUPOBAHHOCTh YMEHUI COOIIOIATh MPaBUIa SKOJIOTHYECKH 11E1ecO000pa3HOro MOBEACHHS B OBITY U TPYAOBOU JEATEIBHOCTH B LEISX COXPAHCHUS
CBOETO 3JIOPOBBSI U OKPYXKAIOIIEH MPUPOIHON CPENbl, OCO3HABATH OMACHOCTHh BO3ICHUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHMYECKUX BEIICCTB,
noHnMast cMbic okasatesns [1/IK, mosicHsITh Ha mpuMepax CrocoObl YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBYS HA OpraHU3M YeJIOBEKa;

I OOYYAIOIIMXCSl C OTPAHMYCHHBIME BO3MOXXHOCTSIMU 37I0POBBSI: YMEHUE MTPUMEHSTH 3HaHUSI 00 OCHOBHBIX JJOCTYITHBIX METO/aX MO3HAHUS BEUIECTB U
XUMHUYCCKHX SIBJICHHIA,

JUISL CJICTIBIX M CITA0OBUIIINX OOYYAIOIIUXCS: YMEHHUE UCIIOJIb30BaTh Pelibe()HO-TOUCUHYIO CUCTeMY 0003HaueHui JI. bpaiiist 1uist 3armuc XUMHUYECKIX
dbopmyL.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUA Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTH MPECTABICHUN: O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOW KAPTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBIICHUIA MTPUPOIHI,
B (hOPMUPOBAHUH MBIIIICHUS] U KYJIbTYpPbl TUYHOCTH, €€ (PYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOM /JIsi PEUICHHsI MPAKTUYECKUX 3a7a4 U SKOJOIMUECKU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U TIPUPOIHOM CPEJIe;

BJIJICHUE CHUCTEMOW XMMHYECKHX 3HAHUH, KOTOpas BKJIHOYAET: OCHOBOIOJATAIOIINE MOHATHS (XMMHUYECKU JIIEeMEHT, aToMm, H30Tom, s-, p-, d-
AJIEKTPOHHBIE OPOUTANIM aTOMOB, UOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00bEM, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUSI, XUMHUYECKasl CBS3b
(KoBaJIeHTHAsi, MOHHAsA, METaJNINYeCKasi, BOJOPOAHAs), KPUCTA/NINYECKash PEIIETKA, TUIIBI XUMUYECKUX PEAaKLMH, pacTBOpP, JIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMAIUS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW peaklnH, XMMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
JJIEKTPOJUTUYECKON AUCcOLMaluK, nepuoandeckuil 3akoH /[I. . MenzeneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHMS M IPEBpaALCHUS
SHEPrUu MpPH XUMHUYECKUX pEeaKUHusAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN $3bIK XMMHH, MHPOBO33PEHUECKHME 3HAHUS, JIEKalUe B OCHOBE IMOHUMaHUS
INPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKHX SIBICHHH, (PaKTOJIOrMUYECKHe CBEIEHHS O CBOMCTBaxX, COCTaBe, MOJTY4YEHUH MU O€30MacHOM HCMOJIb30BaHUU
BaKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JESTEIbHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKU MOHATHUI, YCTaHABIMBATH UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOILINE MOHSITHS
IIPU ONMCAHUM HEOPTAaHMYECKUX BEIIECTB U MX MTPEBPAILCHMII;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsI COCTaBICHHS (POpPMyN BEIIECTB M YPABHEHUH XUMHUECKUX PEaKIIM,
cuctematudeckyto HoMeHkNatypy (IUPAC) u TpuBmanbHble Ha3BaHHS OTIEIBHBIX HEOPTaHMYECKHX BEIIEeCTB (YrapHbId Ta3, YIIEKHUCIbIM Ta3, aMMHaK,
raméHas U3BeCTh, Heran€Hast H3BeCTb, MUThEBAs COZA, MUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUU OMNPENENATh BAJEHTHOCTh W CTENEHb OKHCIEHUS XHUMHUYECKHUX JJIEMEHTOB B COEIUHEHHSX Pa3IMYHOIO COCTaBa, BUJ
XMUMUYECKOH CBSA3M (KOBaJECHTHAs!, HOHHAsI, METAITMUECKasi, BOJOPOIHAS) B COCAUHEHHUSAX, TUIT KPUCTAJUINYECKON PeIIETKN KOHKPETHOIO BellecTBa (aTOMHas,
MOJIEKYJIsSIpHAsi, MOHHAs, METAJUTMUECKast), XapaKTep CpeJibl B BOJHBIX paCTBOPaxX HEOPraHUYECKUX COEIMHEHUN;

c(OPMHUPOBAHHOCTh YMEHUN YCTAHABIMBAThH MPUHAICKHOCTh HEOPIraHUYECKUX BEIIECTB [0 UX COCTABY K OINpPENeNIEHHOMY KJacCy/TpyImIe coean HeHUH
(mpocThle BeliecTBa — METaJIbl U HEMETAILIbl, OKCU/IbI, OCHOBAHMSI, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);



c(OpPMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICH TMepuogudeckoro 3akona J[. U. MennmeneeBa W JEMOHCTPUPOBATH €ro CHCTEMATHU3HPYIOIIYIO,
OOBSCHHUTEIIbHYIO U POTHOCTUYECKYIO (DYHKITHH;

c(hOPMUPOBAHHOCTh YMEHUU XapaKTePU30BaTh IJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHUYECKHX 3JeMEHTOB 1—4 mepuonoB I[leproaudeckoll CHCTEMBI
XuMudeckux snemMeHToB J[. M. MeneneeBa, UCHOB3Ys MOHATHS «S-, P-, 0-3JE€KTPOHHbBIE OPOUTAIINY, «IHEPTETUIECKHE YPOBHIY, OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHMYECKHX JJEMEHTOB M HUX COECAMHEHUH MO IepuojaMm W rpynnaMm llepuoaudeckoil CHCTEMbI XUMHUYECKUX JJIEMEHTOB [l
W. Menneneena;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTEpPHU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3UYHBIX KIJIACCOB,
MOJTBEPK/IaTh CYIIECTBOBAHME T€HETUYECKOM CBSI3M MEKJIY HEOPraHMYECKHMMHU BEIIECTBAMH C TMOMOIIbIO YPaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peaKuuii;

c(hOPMHUPOBAHHOCTh YMEHHS KIIACCU(PHUITUPOBATh XMUMHYECKHE PEAKIMHM 10 PA3JIMYHBIM IpPU3HAKaM (YUCIYy M COCTaBy PEardpyroIIMX BeEIIeCTB,
TerIoBoMY 3 (HEKTY peakIiuu, U3MEHEHUIO CTEIICHEH OKUCIICHHSI SJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIATH ypaBHEHHS pEaKUUi pa3MUYHBIX THIOB, TMOJHBbICE M COKpAIEHHBIC YpaBHEHUS peaklUUid HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBHS, IPU KOTOPBIX 3T PEAKIUMU UAYT 10 KOHIA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH PEAKLUHU, MOATBEPXKIAIOIINE KAaueCTBEHHBIM COCTaB pPAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, Paclo3HaBaTh
ONBITHBIM NYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEACTBOM COCTaBIEHHUS DJIEKTPOHHOTO OajaHca
ATUX PEaAKIUK;

c(OPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEaKIMHM OT Pa3NUYHBIX (DAKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO
paBHOBECHSI B 3aBUCMOCTH OT BHEITHEro Bo3aeicTus (nmpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUUYECKUE TPOIIECCHI, JIEKAIUE B OCHOBE MPOMBIILIIEHHOTO MOJIYYE€HHUsI CEPHOIM KUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEICTABICHUIM 00 OOIIMX HAYYHBIX TPUHITUIIAX U SKOJIOTUUYECKUX MPoOIeMax XUMUUIECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUMCIICHHSI C UCIIOJIb30BAHUEM MOHSITHSI «MaccoBast IOJIsl BEUIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHI Ta30B
MPU XUMHYECKUX PEAKIIUIX, MAcChl BEIIECTBA MU O00BEMA ra30oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM OOBEMY OJHOTO M3 yYaCTBYIOIIUX B
peaxiuy BElIecTB, TEMIOBOro 3(hdeKTa peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHHsI MACcChl BEIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUJIa MOJIb30BAHUS XUMUUECKON TTOCY 10 U JIA0OPAaTOPHBIM 000PYIOBAHUEM, a TAKKE MPaBHIIa OOpAIIEHHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU 1O BHITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TJIAHUPOBATH M BBITIOJIHIATH XUMHUECKUIN AKCIIEPUMEHT (pa3iioKeHUEe MEePOKCHIa BOAOPOIa B MPUCYTCTBUM KaTalIH3aTOpa,
oTpesieNieHUue Cpebl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, BIMSHHE Pa3IHMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOH peakiuu,
peakIy HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PeaKIuy Ha Cyib(dar-, kapOoHaT- U XJIOpUI-aHUOHBI, HA KATHOH aMMOHWUSI, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metamib» U «Hemeramib») B COOTBETCTBUU C MIPaBUIIAMU TEXHUKH 0€30MACHOCTHU MIPH OOpAIleHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYI0BaHUEM,
MIPEACTABIISITh PE3YIhTAThl XUMHUYECKOTO SKCTIEPUMEHTA B ()OpME 3alHMCH YPABHEHHUI COOTBETCTBYIOIINX PEAKIUN M (hOPMYITUPOBATH BHIBOJBI HA OCHOBE ATHX
pe3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHHH KPUTHUYECKH AHAIM3UPOBATh XUMHYECKYIO WH(OpMAIHIO, TMOJydaeMyl0 W3 pa3HBIX HMCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHHKAIUU, IHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh TIpaBUiIa SKOJOTHUECKH I1eJIeCO00Pa3HOTO MOBECHUS B OBITY M TPYAOBOM JCATEIHHOCTH B IIEJISIX COXPaHEHHS
CBOETO 3JI0POBbsl U OKPY:KArOLIEeW MPUPOJHON CpPeJlbl, OCO3HABATh OMACHOCTh BO3JAEHCTBUS HA >KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs CMbICI
nokazatess [1JIK, mosicHsITh Ha mpuMepax crocoO0bl YMEHBIIICHUS U MTPEAOTBPAIIEHUS UX BPEIHOTO BO3JICHCTBHUS HA OPTraHU3M YEIOBEKA;



U1 0OYYaIOIIMXCsl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMHU 310POBBSI: YMEHUE MIPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUI;
JUISL CIICIIBIX U CITA0OBUIAIIMX OOYUYAIOMIMXCS: YMEHHE UCIIOJIBb30BaTh pelibe()HO-TOUCUHYI0 cUcTeMy oOo3HaueHuit JI. bpaiist 11 3ammuc XUuMHYeCKIX

dhopmyi.



Ne HanmeHnoBaHue pa3fesnoB U TeM IPOrpaMMbl
/I

Paspnen 1. Teopernueckne 0CHOBBI OPraHU4eCKO XUMUM

1.1 TIlpeamer opranndeckoil Xumuu. Teopusi CTpOEHH OPraHUIECKUX
coenuHeHuit A. M. Bytneposa

Hroro no pazneny
Pa3gen 2. YriaeBoaopoasl
2.1 IIpenenbHble yrieBogOPOIbl — alKaHbI

2.2 HenpenenbHble yriaeBOJOPOIbI: AIKCHBI, aTKAJAUCHBI, ATKHHBI
2.3 Apomarudeckue yriieBOJOPOIBI
2.4 TlpuponmHble HCTOYHHUKH YIIIEBOJOPOJIOB U MX NepepaboTka

2.5 TamoreHONpOU3BOIHBIC ATKAHOB

HUroro no pasueny

Pa3gen 3. Kuciopoacoaep:aimme opraHu4eckne coeIuHeHus
3.1 Cruprsr. ®eHon

3.2 Anpgerunsl. KapooHoBbie kKUcH0THI. Ci0KHBIE d3QHUPHI
3.3 VYraeBous

HUroro no paznery
Pasnen 4. A3oTconep:kamue opranHnyeckue coeTunHeHnst

4,1 AmuHbl. AMUHOKHUCIOTHEL benkn

Hroro no pazneny
Paspen S. BbicokoMoJIeKyISIPHbIE COCAMHEHUS

5.1 [IInactmaccel. Kayuyku. Bonokna

Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE

Bcero

20

12

24

68

10 KJIACC

KomnaecTBo gacoB

KontpossHsie
paboTsl

IIpakTuueckue
paboTsl

OnexTpoHHBIE (HH(PPOBBIE) 00pa30BATEIBEHBIC PECYPCHI
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KAJEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE
HA 2023-2024 YYEBHBIN I'OJ1

HO NPEAMETY «XUMMUSA»

10 KJIACC, 68 HACOB (2 YACA B HEJIEJIIO)

YYUTEJIb YEPHUKOBA M.B.

Ne n/mt Tema ypoxka

1 IIpeameT OpraHM4ecKOM XUMHH.

2 Teopust XMMUYECKOTO CTPOEHHS OPraHUYECKHUX BEILECTB U €€
OCHOBHBIE IT0JIOKEHHUS.

3 N3zomepus. U3omepsl

4 IIpakTuyeckas pabora Nel «KauecTBeHHOE omnpeiesieHUE
yriaepoja, BOAOPOJa U XJIOpa B OpPraHUYECKHX BELIECTBAX»

5 CocrosiHuE IEKTPOHOB B aTOME.

6 DNEeKTpOHHAs MPUPOIa XUMUUYECKUX CBSI3€H B OPIraHUYECKUX
COETMHEHUSX.

7 [IpencraBienue o kinaccupuKany OpraHuYeCKUX BEIIECTB.

Homenknarypa (cucremMaTuyeckasi) U TpUBHAIbHbIE HA3BAaHUS
OopraHMueckux BemecTB. Knaccudukanus XuMHUIecKux
peakuuii B OpraHu4eCKOr XUMHUHU

8 Ankansbl: cocTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA.
SJ'IGKTPOHHOG U MIPOCTPAaHCTBEHHOC CTPOCHHUE AJIKaHOB.
I'omonoru u HN30MCPLI AJIKAHOB.

9 MertaH 1 3TaH — HpOCTGfII.HPIC NpEACTABUTCIIN AJIKAHOB

10 [Tony4yenue u NpUMEHEHUE ANKAHOB.

YTBEPKJAEHO

JUPEKTOP MKOY CHINe6 I'.'ITPUBOJIZKCKA

ITPUKA3 Ne 100 OT 01.09.20231I".

N.N.3AULEBA

KonunyecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE

Bcero Kontposbhsie [IpakTrueckne H3YICHHA

paboTsl

o0pazoBaTenbHBIE PECYPChI

paboTsl

bubmnoreka IIOK
https://myschool.edu.ru/
bubmuorexa [IOK
https://myschool.edu.ru/
bubmnoreka IIOK
https://myschool.edu.ru/
bubnuorexa [JOK
https://myschool.edu.ru/
bu6anoreka IIOK
https://myschool.edu.ru/
bu6nuorexa [IOK
https://myschool.edu.ru/

26.09.2023 bubmnoreka [JOK
https://myschool.edu.ru/

05.09.2023

07.09.2023

12.09.2023

14.09.2023

19.09.2023

21.09.2023

28.09.2023 bubnmoreka [IOK
https://myschool.edu.ru/

03.10.2023 bubaunoreka [IOK
https://myschool.edu.ru/

05.10.2023 bubmmoreka IJOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne i/t

11

12

13

14

15

16

17

18

Tema ypoka

Pemienune pacueTHBIX 3a/a4 Ha BHIBOJ ()OPMYIIBI
OpPraHMYECKOT0 BEIECTBA II0 MACCOBOM J10JI€ XUMUYECKOTO
DJIEMEHTA.

Pemienne pacueTHbIX 3a/1a4 Ha BHIBOJ ()OPMYIIBI
OpPraHUYeCKOro BELIECTBA 110 IIPOJLYKTaM CrOpaHUs.

Here,I[eJ'ILHHe YrJIeBOAOPOABI. AJIKEHBI: CTPOCHUC MOJICKYII,
TOMOJIOIrUs U U30MCpUs.

Ilony4yenue, CBOMCTBA U IPUMEHEHUE ATKEHOB.

IIpakTuyeckas padora Ne 2. «[lonyueHue sTuineHa u
W3yYEHHUE €TI0 CBOMCTB»

Ankanuensl. byraguen-1,3 u metunOyranuen-1,3. [lonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH
pAx. AueTuieH — NpOCTEUIINI IPEACTABUTEND AIKUHOB

Brruncnenus no ypaBHEHHUIO XUMHUYECKOW PEaKIIUH

Ob6o6maromuit ypok no teme «HenpeenbHble yriieBOIOPOJIbL:
QJIKEHBI, AJIKa/INE€HbI U aJTKUHBD).

Apensl: 6eH301 U Toiyos. CBoiicTBa OeH301a U ero
TOMOJIOTOB.

['eneTnueckas cB3b YIiaeBOJOPOIOB, IPUHAIIESKAIINX K
Pa3INYHBIM KJIaccam

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOAHBIH ra3 u
MOMYTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOTYKTHI €€
nepepadoTKu

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIH ra3 u
MOMYTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOTYKTHI €€
nepepadoTKu

O6o06maromuii ypok 1o teme «YTJIeBOIOPOIBD».

KonnuecTtBoO yacoB

Bcero KonTposbhsie [IpakTrueckne H3YICHHA

paboThI

paboThI

Hara DNeKTpOHHBIE IUPPOBHIC
o0pazoBaTeNIbHBIC PECYPChI

10.10.2023 Bubauoreka IJOK
https://myschool.edu.ru/

12.10.2023 Bubauoreka IJOK
https://myschool.edu.ru/

17.10.2023 bub6imoreka [IOK
https://myschool.edu.ru/

19.10.2023 Bubauoreka IJOK
https://myschool.edu.ru/

24.10.2023 bubaunoreka [JOK
https://myschool.edu.ru/

26.10.2023 Bubmmnoreka IIOK
https://myschool.edu.ru/

7.11.2023 bubmmoreka [JOK
https://myschool.edu.ru/

9.11.2023 bubmmoreka IJOK
https://myschool.edu.ru/
14.11.2023 bu6auoreka [JOK
https://myschool.edu.ru/
16.11.2023 Bubauoreka [JOK
https://myschool.edu.ru/
21.11.2023 bubnuoreka [IOK
https://myschool.edu.ru/

23.11.2023 bubnuoreka [IOK
https://myschool.edu.ru/

28.11.2023 bubnuoreka [IOK
https://myschool.edu.ru/

30.11.2023 bubmmoreka [JOK


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne /it Tewma ypoxka KonnuecTBo yacos ata DNeKTpOHHBIE IUPPOBHIC
Bcero KonTposbhsie [IpakTrueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboTbI paboThI

https://myschool.edu.ru/

["asioreHONnpoON3BOIHBIE YTIIEBOIOPOIOB 1 5.12.2023 bubnmoreka [JOK
https://myschool.edu.ru/

KontpoabHnas padora 1 no temam «Teopust XUMHUIECKOTO 1 1 7.12.2023 bubamoreka [JOK
CTPOCHHSI OPraHUYECKUX COSAUHEHUNY, «Y TIICBOJIOPOIBIY. https://myschool.edu.ru/

27 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOII. 1 12.12.2023 bubanotexa [IOK
BonopoaHas cBs3b https://myschool.edu.ru/

28 [Tomyuenue, XuMHUYECKUE CBOMCTBA M PUMEHEHHE 1 14.12.2023 bubnuoteka LIOK
HPE/ICBbHBIX OJTHOATOMHBIX CIIUPTOB https://myschool.edu.ru/

29 MHOroaTOMHbIE CIIUPTHI: ITUJIEHTTIUKOb U TIIMLIEPUH 1 19.12.2023 bubamnotexa LJOK
https://myschool.edu.ru/

30 @DeHOo: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUUECKHE 1 21.12.2023 bubnuoteka LIOK
CBOMCTBA, IPUMEHEHUE. APOMATHYCCKUE CITUPTHI. https://myschool.edu.ru/

31 Pemenne pacueTHbIX 3aa4 Ha BBIXOJ IPOAYKTA. 1 26.12.2023 bubnmnoreka LIOK
https://myschool.edu.ru/

32 O6o6maromuit ypok mo teme «CrnupTsl U GEeHOTBD» 1 28.12.2023 bubnuoteka [IOK
https://myschool.edu.ru/

33 KapOonunbHbie COeTMHEHUST — aTbJETHIB M KETOHBI. 1 9.01.2024 Bbuobmmoreka IJOK
https://myschool.edu.ru/

34 CBolicTBa U IPUMEHEHUE ATBACTUIOB U KETOHOB. 1 11.01.2024 bubauoteka LIOK
https://myschool.edu.ru/

35 KapOoHOBBIC KHCITOTHI. 1 1 16.01.2024 bubmuoreka [JOK
https://myschool.edu.ru/

36 XUMHYECKHEe CBONCTBA U IPUMEHEHNE OJJTHOOCHOBHBIX 1 18.01.2023 bubmuoreka [IOK
npeJenbHbIX KApOOHOBBIX KUCIIOT. https://myschool.edu.ru/

37 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KK ITPEICTaBUTENN 1 23.01.2024 bubaunoreka [IOK
BBICIIIUX KapOOHOBBIX KHCIIOT https://myschool.edu.ru/

38 IMpakTuyeckas padora Ne 3 «[lomyueHue u cBOHCTBa 1 25.01.2024 bub6moteka [IOK
KapOOHOBBIX KHCIIOT». https://myschool.edu.ru/

39 Pemienne pacueTHbIX 3a/1a4 HA IPUMECH 1 30.01.2024 bubmuoteka [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne /it Tewma ypoxka KonnuecTBo yacos ata DNeKTpOHHBIE IUPPOBHIC
Bcero KonTposbhsie [IpakTrueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboTbI paboThI
https://myschool.edu.ru/
40 CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 1 1.02.2024 bubmmoteka [IOK
I'uaponu3 CIIoKHBIX 3(GHUPOB https://myschool.edu.ru/
41 JKupbl: Tuaponus, NpuMeHeHHe, OMOJIOTHYecKast POJIb KUPOB. 1 6.02.2024 bubmuoteka [JOK
Motomiue cpeacTaa. https://myschool.edu.ru/
42 Pemenue 3aga4 Ha U30BITOK M HEIOCTATOK 1 8.02.2024 bubmmorexa [IOK
https://myschool.edu.ru/
43 O6o6maromuii ypok no teme «Kuciaopoacoaepxaiiue 1 13.02.2024 bubauoreka IJOK
OpPraHUYECKUE COCTMHCHHS https://myschool.edu.ru/
44 KontpoabsHnas padora 2 no teme «Kucnopoacoaep:xamiie 1 1 15.02.2023 bubanorexa [IOK
OpraHU4eCKHe COCAUHEHHUS https://myschool.edu.ru/
45 YrneBoapl: cocTaB, kiaccudukanus. Bakueiimme 1 20.02.2024 bubauoreka IJOK
HpPE/ICTABUTEIIN: TJII0K03a, GPYKTO3a https://myschool.edu.ru/
46 Onwurocaxapuabl. Caxaposa. 1 22.02.2024 bubmmoteka [IOK
https://myschool.edu.ru/
47 [Tomucaxapuasl. Kpaxman. 1 27.02.2024 bubnunoreka [IOK
https://myschool.edu.ru/
48 [Tonmucaxapunsl. Llemromno3za. 1 29.02.2024 bubaunoreka IIOK
https://myschool.edu.ru/
49 IIpakTyeckas padoraNe 4 «Pemenune sKkciepuMEHTAIBHBIX 1 5.03.2024 bubnuoreka LIOK
3aJ1a4 Ha MOJIyYeHHE U Paclio3HaBaHHE OPraHUIECKUX https://myschool.edu.ru/
BEIIIECTBY.
50 Penrenune pacueTHbIX KOMOMHUPOBAHHBIX 3a7ay. 1 7.03.2024 bubnuoreka [IOK
https://myschool.edu.ru/
51 AMUHEI 1 12.03.2024 bu6mmoreka [IOK
https://myschool.edu.ru/
52 AMUHOKHUCIIOTHI 1 14.03.2024 bubmmoreka [IOK
https://myschool.edu.ru/
53 benku 1 19.03.2024 bu6mmoreka [IOK
https://myschool.edu.ru/
54 A3zoTcoaepKalue reTepoUruKINYECKUe COeTUHEHUS 1 21.03.2024 Bbubmuoteka IIOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Ne i/t

Tema ypoka

HyxnenHOBBIE KHCTIOTHI
XuMHus 1 370pOBbE YEJIOBEKA

O6o6matomnuii ypok mo Teme «A30TcoaeprKaliie OpraHnIecKiue
COCIIUHCHUS

Kountpoabhas paGora 3 no teme «A30TcoaepKalire OpraHndecKue

COCJTUHEHUSD.
CHHTETHYECKHE MMOJIMMEPBI

Konnencarnmonnsie monumMepsl. [leHoriacto.
HarypanbHblil 1 CHHTETUYECKHE KayUyKHU.

CHHTETHYECKHE BOJIOKHA

IIpakTHyeckast pabora NeS «Pacnio3HaBaHHe IuIacT™MacC U
BOJIOKOH)

Opranudeckas XMMHs, 4YEJIOBEK H IPUPOJIA.

O06o00maronmii ypok 1o teMme «X1UMHs HOJTHMEPOBY

KonTtpoanHasi padoTta 4 3a Kypc OpraHMYecKOi XUMHU.

PesepBHoe Bpemst. Pemienue 3aga4 1o Kypcy OpraHu4ecKod XUuMu.

PesepBHoe Bpemst. Pemienue 3agad 1o Kypcy OpraHu4ecKod XUuMuH.

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Bcero KonTposbhsie [IpakTrueckne H3YICHHA

68

KonnuecTtBoO yacoB

paboThI

paboThI

Jlarta

https://myschool.edu.ru/
4.04.2024 bubnmoreka [JOK

https://myschool.edu.ru/
9.04.2024 bubmmorexa IIOK

https://myschool.edu.ru/

11.04.2024 Bubnmorexa [JOK
https://myschool.edu.ru/

16.04.2024 bubmmoreka IJOK
https://myschool.edu.ru/

18.04.2024 Bubnuoreka IIOK
https://myschool.edu.ru/

23.04.2024 Bubmmnoreka [JOK
https://myschool.edu.ru/
25.04.2024 Bbubnuoreka IJOK
https://myschool.edu.ru/
30.04.2024 bubmmoteka [IOK
https://myschool.edu.ru/
2.05.2024 bubmmoteka [IOK
https://myschool.edu.ru/

7.05.2024 budmmoteka [IOK
https://myschool.edu.ru/

14.05.2024 bubmmoreka [{OK
https://myschool.edu.ru/

16.05.2024 bubnmorexa [{OK
https://myschool.edu.ru/

21.05.2024 bubmnoreka LIOK
https://myschool.edu.ru/

23.05.2024 bubmnorexa LIOK
https://myschool.edu.ru/

DNeKTpOHHBIE IUPPOBHIC
o0pazoBaTeNIbHBIC PECYPChI


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., Akunoneproe odmectBo «M3narensctBo «IIpocBemiennes

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET



