MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HOBOIOPKOBHNUYCKASA CPEJHAA OBIIEOBPA3OBATEJIBHAS HIKOJIA

AHHOTaN U K padoueii nporpamme
yueOHOro npeamera « XuMHus»
Pabouass mporpamma y4eOHOro mnpeamera «XuMus» o0s3aTenbHONW MNpeAMeTHOH obnactu «EcrecTBeHHO-HaydHBIC
MPEIMETHI» SBIIIETCS YaCThIO OCHOBHOW OOpa30BaTENILHOW TMPOrpaMMbl cpenHero odmiero oopaszosanus (OOIT COO)
MBOY HosotopkoBuuckoit COILl, pa3zpaborana B coorBeTrcTBUM ¢ nyHKToM 18.2.2 ®I'OC COO Ha ocHOBe
DdenepanpHOl paboueii mporpaMMbl IO XUMHH € y4eToM Tematudeckoro rranupoanns ®I'BHY « MHcTuTyT cTpaTterun
pa3BuTHs 00pa3oBaHus» Pocculickoit akajgeMuun o0pa3oBaHus U peaymsyercs 2 roga ¢ 10 mo 11 kiacc.

Pabouass mporpamma pa3zpaboTaHa y4YHWTEISIMH XHUMHHW IIKOJNBI C HCHONb30BaHHEM «KOHCTpyKTOpa padounx
nporpaMm» caiita «EquHoe comepikanue o0miero o0pazoBanus» B cOoTBeTcTBHH ¢ [TonokeHnem o pabodynux mporpammax
W OIpeAessieT OpTaHu3alMi0 0Opa30BaTEIbHOW JNIEATEIFHOCTH YYHTENs B IIKOJNE MO TpeAMeTy «Xumus». Pabouas
MporpaMMa COJEPKUT CIIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:

-IIOSICHUTEIIBHYIO 3aIUCKY;

-00IIYI0 XapaKTePUCTHKY YUeOHOTO0 mpeaMera « XUMUsD);

-1IeTM U3Y4YeHHS y4eOHOTo NMpeMeTa « XUMHUI;

-MEeCTO Y4eOHOro npeaMera « XuMush» B y4eOHOM IJIaHe;

-coliepKaHue y9eOHOro mpeaMera « XuMUsD»;

-IJIAaHUPYEMBIC PE3YIIbTAThI (J'II/IT-IHOCTHI)IG, METAINIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTH4yeckoe IIaHupoBaHue, chopMUpOBaHHOE C YUETOM pabodell MPOrpaMMbl BOCIIUTAHHUS U BO3MOXKHOCTBIO
ucronb3oanus DOP/LIOP.

Pabouas nporpamma obcyxaeHa Ha 3aceganuu [IIMO yuuternell ecTeCTBEHHBIX MPEAMETOB IIKOJIBI, TPUHATA
pemenneM — memarormueckoro cosera  (mpotokond NelO ot 29.08.2023r.), yrBepxkaeHa mnpukazom mo MbOY
Hosotopkouuckoit COLL Ne24 ot 29.08.2023r. B xauectBe yactu cogepxxanus OOII COO

Ha ocHoBe manHOW mporpaMmbl  yuuTeneMm paspadOartbiBaercss KTII B coorBercTBuu ¢ IlonokeHuem o
KaJleHIapHO-TEMaTHYeCKOM IUIAaHMPOBAaHWK MO y4deOHOMY mpeamMery, Kypcy, moxymto. KTII paccmarpuBaercs Ha
3acemanuu [IIMO u cornacyercs ¢ 3amecturesneM o Y BP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeaHero 001ero 00pa3oBaHus

PABOYASA TIPOI'PAMMA
yueOHOro npeamera « XuMushH)
s ooyqaromuxes 10-11 knaccos
(0a30BbIi YPOBEHDb)

CPOK peajiM3auuu 2 roja

MHOSCHUTEJIbHASA 3AIINCKA

[IporpaMma Mo XumMuM Ha ypoBHE CpeaHero oduiero oopa3oBanus pa3padoraHa Ha ocHOBe DeaepabHOrO 3aKOHA
or 29.12.2012 Ne 273-®3 «O06 obpazoBanmn B Poccuiickoit denepamumn», TpeOoBaHMA K pe3yabTaTaM OCBOCHUS
(enepanbpHO 00pazoBaTeNpHOW MporpaMMbl cpemHero obmero obpaszoBanus (POII COQO), mpencraBiIeHHBIX B
denepanbHOM TOCyIapcTBeHHOM oOpaszoBarenbHOM cTanmapre COO, ¢ yuérom Konmenmuu mpernomaBanus y4eOHOTO
mpeaqMera «XWUMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit @enmepanuu, pean3yIONIMX OCHOBHBIE
o0pa3oBaTelbHBIE IPOrpaMMBbl, 1 OCHOBHBIX MOJOKeHHH «CTparernn pa3Butus Bocnutanus B Poccuiickoit @enepamyu
Ha niepuon 1o 2025 roga» (Pacnopsoxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOMOB K pa3pa0OTKe NpOrpaMMbl 10 XHMHUHM, K ONpeneNieHHI0 oOIied crparerud oOydeHus,
BOCIIMTaHUSI M Pa3BUTHs 0Oydaromuxcsi cpeacTBaMH ydeOHoro mpeamera «Xumus» ainst 10—-11 kiaccoB Ha Ga3zoBoM
YpOBHE cocTaBWiIM KoHUenrtyaiabHble nosnoxkenns OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LeNeH, COAep)KaHUs,
pe3ynbTaToB 00y4YeHUs U TpeOOBaHMUH K YPOBHIO ITOATOTOBKH BBIITYCKHHKOB.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEEJIMETA «XUMUS»

XuMuyeckoe 06pa30BaHHe, MojIy4acMoC BbIITYCKHUKAMU 06Lueo6pa30BaTem>Hoﬁ OpraHu3sanuu, SBJISACTCA
HEOTHEMJIEMOM YacCThi0 HMX O6pa3OBaHHOCTI/I. OnHo CIY’>KUT 3aBCpPHIAIOIHUM 3TAIllOM pCain3allii Ha COOTBCETCTBYIOILICM
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eMy 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHONH CUCTEME X UMHUYECKOr0o 00pa3oBaHusl. DTH LIEHHOCTH
KacaloTcs MO3HaHWS 3aKOHOB NPHUPOIbI, (POPMHUPOBAHMS MHUPOBO33PEHHMS W OOIEH KyJIbTYphl YENOBEKAa, a TaKKe
9KOJIOrMYECKH OOOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3J0pOBBIO M TNPUPOTHOH cpenme. Peanmm3yercs xummyeckoe
o0pa3zoBaHrEe O0YYalOUIMXCSl Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUsS CpeNCTBaMU y4eOHOro MpeaMeTa «XUMH»,
CoZiep’)KaHUE W TIOCTPOEHHE KOTOPOTO OMpEeieHbl B MPOrpaMMme MO XUMHH C YYETOM CIEHUPHUKH HAYKd XHMHH, €&
3HAa4YCHUS! B MO3HAHWW NPUPOIBI U B MAaTEpUAIBbHON KU3HU OOILIECTBA, a TaKkKe ¢ y4ETOM OOIMIMX HeNeld U MPUHIIHUIIOB,
XapaKTepHU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CpEeAHEro odmiero oopazosanus B Poccuiickoii denepaunu.

XuMHsI Kak SJIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK WIpaeT ocoOyi0 poiib B COBPEMEHHOW LMBWIM3ALNH, B
CO3JJaHMM HOBOW 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJaja B ()OPMHUPOBAHHME PAIMOHAIBLHOTO HAYYHOTO
MBILJICHUS, B CO3[aHUE LEIOCTHOrO MpEeACTaBIeHHUs 00 OKpY)KalolleM MHpE KaK O €IWHCTBE NMPUPOABI U YENOBEKa,
KoTopoe (OpMHpYeTCsi B XMMHUU Ha OCHOBE TIOHMMAaHHUSI BEUIECTBEHHOTO COCTaBa OKPYKAIOIIEr0o MHpPA, OCO3HAHU S
B3aMMOCBSI3H MKy CTPOCHUEM BEIIECTB, UX CBOWCTBAMHU M BO3MOKHBIMU O0JIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJAEWUCTBYSl C JIPYTMMHM €CTECTBEHHBIMHU HayKaMmH, XMMHUS CTajla HEOTHhEMJIEMOW YacCThI0 MHUPOBOM
KyJIBTYPBI, HEOOXOIUMBIM YCIIOBHEM YCIIEIIHOT'O TPY/Aa W KU3HU KaXIoro uieHa oOmiecTBa. CoBpeMEHHAss XUMHS Kak
HayKa cO3HWjaTellbHas, Kak HayKa BBICOKMX TEXHOJOTHMH HallpaBlieHa Ha pelIeHHe TI00anbHBIX MPOOIEM YCTOHYHBOIO
Pa3BUTHA YEIOBEUECTBA — CHIPHEBOH, YHEPTETUUECKOM, TTUILEBOH, YKOJIOTHIECKON OE30MaCHOCTH M OXPaHBI 37I0POBbS.

B coorBercTBHM ¢ OOIMMM LENSIMH M MPHHIMIAMH CPEIHEro OOIIero o0pa30BaHHUs COJICPKAHHE IMpeaMeTra
«Xumus» (10-11 kmaccbl, 0a30BBIi YpOBEHb H3YYCHHsS) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO
MOJTrOTOBKY OOydaromuxcsi, HEoOXOAMMYIO WM JUisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEUIHOTO
BKITIOUEHHSI B KH3Hb COI[MYMa, IPOJIOIDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00JACTSX, HE CBS3aHHBIX HEMOCPEICTBEHHO C
XUMUEH.

CocTaBIsAOUMME TIpeaMeTa «XHUMHsS» SBISIOTCA 0a30Bble Kypchl — «Opranuueckas xumus» u «OOmmas u
HEOpPTaHWYECKasi XUMUSD», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUsI KOTOPBIX ABIISIOTCS OCHOBBI 0a30BOIl HAyKH: CHCTEMa
3HAHUU 110 HEOPTAaHUYECKOW XUMHM (C BKIIIOUEHHEM 3HAHWN M3 OOIIel XMMHIH) U OpraHHYecKor XuMuu. PopMHpOBaHUE
JAHHOW CHCTEMBI 3HAHWU MPH HW3YYEHHUH MpeaMera OOecrevyMBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOr000pasus
BEIECTB Ha OCHOBE OOITUX MOHSATHN, 3aKOHOB ¥ TEOPHI XUMHH.

Crtpykrypa conepkanus KypcoB — «Opraamueckas XuMus» U «OO0mIast 1 HeopraHu4eckas XuMus» cpopMrpoBana
B IIpOrpaMMe 0 XMMHHX Ha OCHOBE CHCTEMHOT0 IOAX0/1a K M3YYEeHUI0 YUeOHOTro MaTepraia u 00yCIOBIeHa HCTOPHYIEC KU
000CHOBaHHBIM DPA3BUTHEM 3HAHWA Ha ONPENACTEHHBIX TEOPETHUECKHX YPOBHSAX. Tak, B Kypce OpPTaHHMYEeCKOH XUMHU
BELIECTBA pACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUM CTPOSHUSI OPraHUYECKUX COCAMHEHHM, a TAKKE Ha YPOBHE
CTEPEOXMMHIYECKUX U AJIEKTPOHHBIX MPECTABICHUI O CTpoeHnH BemlecTB. CBeneHnss 00 M3yyaeMbIX B Kypce BelecTBaxX
JAIOTCSl B Pa3BUTHH — OT YTJIEBOIOPOMIOB JIO CIOKHBIX OMONIOTHYECKH aKTHUBHBIX COeNMHEHHH. B Kypce opraHmueckoit
XMMUHU TIONYYal0T pa3BUTHE COHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHWs IepBOHAYAIBHBIC
MIPEJCTABIIEHUSI O XUMHUIECKOH CBA3H, KIacCH()UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOICTB BEIIECTB OT UX
CTPOEHUSI, O XUMUYECKON PEAKLIUU.

[lom HOBBIM yTiiOM 3peHHsSI B mpenMeTe «XWUMHUs» 0a30BOTO ypOBHS pacCMaTpWUBAETCAd H3yUEHHBIH Ha ypOBHE
OCHOBHOT'O O0IIIET0 00pa30BaHMs TEOPETUUECKUI MaTepral U (DAKTONIOTHIECKHE CBEIECHHUS O BEIIECTBaX M XMMHYECKON
peakmuu. Tak, B 4acTHOCTH, B Kypce «O01mas 1 HeopraHndeckas XUuMHUsD 00yJaronuMcs MPEIOCTaBIsSETCS BO3SMOKHOCTD
OCO3HATh 3HAYECHHE MEPHONUYECKOr0 3aKOHA C OOIMIETEOPETHYECKHX W METOJIOJOTHYECKUX MO3WINH, TIy0)Ke IMOHSTH
HCTOpPHYECKOE N3MEHEHUE (PYHKITHH 3TOT0 3aKOHA — OT 0000IIAOIIEH /10 OOBSICHSIONIEH U POTHO3UPYIOIEH.

Enunas cuctema 3HaHMI O BaXKHEHIIUX BEIIECTBaX, X COCTaBe, CTPOCHUH, CBOMCTBAX W MPUMEHEHHUH, & TAKXKE O
XUMUYECKUX PEAKIUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX MpOTEKaHus nomonHsercs B Kypcax 10 m 11 kmaccos
dNEMEHTaMH COJEPKaHUs, UMEIOIUMHI KyJIbTypOJIOTHYECKHA W TPUKIATHONW XapakTep. JTH 3HAHUS CIOCOOCTBYIOT
MOHUMAHUIO B3aUMOCBSI3M XHMHH C JIPYTMMHU HAyKaMH, PACKPBIBAIOT €€ pojib B INO3HABATEIbHOW M IMPAKTUYECKOU
NeSITETPHOCTH YeNTOBEKa, CIIOCOOCTBYIOT BOCIUTAHHWIO YBaXKEHHS K TIPOIECCY TBOpYECTBA B OOJIACTH TEOPUH H
MPAKTUIECKUX TPUIOKEHUH XUMHH, TIOMOTAI0T BBITYCKHIUKY OPHEHTHPOBATHCS B OOIECTBEHHO U JTMYHOCTHO 3HAYUMBIX
mpobiieMax, CBS3aHHBIX C XMMHEH, KPUTUIECKH OCMBICIMBATh WH(GOPMAIIMIO U TIPUMEHATh €€ ISl TIOTIOTHEeHHsI 3HaHUH,
pelIeHus] MHTEUIEKTyalbHBIX M JIKCHEPUMEHTAJbHBIX HCCIIEAOBATEIBCKUX 3a7ad. B memom coxpepkanue y4eOHOTO
npeaqMera «XUMUS»  JTAHHOTO  YPOBHS HW3YYEHUsS OpPUEHTHPOBAaHO Ha (OpPMUpOBAHHWE Yy OOyYarOIIUXcCS
MHPOBO33PEHUECKOM OCHOBHI JUIS TMOHHMaHUS (PHIOCOPCKUX HWOeW, TaKMX Kak: MaTepHallbHOE EeIWHCTBO
HEOPTaHWYECKOTO W OpPraHUYeCKOro MHUpa, OOYCIOBIEHHOCTh CBOHCTB BEIIECTB KX COCTAaBOM U CTPOSHHEM,
MMO3HABAaEMOCTh TPUPOIHBIX SIBICHUN IMyTEM JKCIEPUMEHTa M PEIIeHHs MMPOTUBOPEUMH MEXAY HOBBIMH (DakTaMu U
TEOPETUYECKUMHU TPEIIOChITKAMH, OCO3HAHWE PO XMMHU B PEIIEHUH 3KOJOTMYECKUX MpoOjeM, a Takke Hpobiem
cOepekeHus JHEPTETHIECKUX PECYPCOB, CHIPhS, CO3/TaHUS HOBBIX TEXHOJIOTUH U MaTepHaoB.

B murane pemreHus 3ajay BOCIHMTAHUWS, Pa3BUTHS M COIMANIM3AIMN OOYYAIOUIUXCS MPHUHATHIE MPOrpaMMON I10
XUMHUH TIOIXOABI K OINPEACICHUI0 COACPKAHUS U TIOCTPOCHUS TMpEeIMeTa IpeaycMaTpuBaloT (OpMHUpPOBaHHE
YHUBEPCAIBHBIX y4eOHBIX ACHCTBUH, MMEIOMMX 0a30BOE 3HAYCHHE IS PA3IMYHBIX BUIOB JACATEIBHOCTH: PEIICHUS



npoOieM, MOKMCKa, aHajiu3a U 0OpabOTKM HHQOpMAIHMK, HEOOXOIUMBIX Il MPHUOOPETEHHS OIbITa MPaKTHYECKOH WU
WCCIIEZIOBATENNBCKOM AEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUM XUMUH.

B mpaktuke npernonaBaHus XMMHU KaKk Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, TaK U HA YPOBHE CpPETHEr0
ob1ero obpa3oBaHusl, MPHU ONPEIETICHUN COACPIKATENBFHON XapaKTEpUCTUKU LeNeld N3ydeHHs MpeAMeTa HalpaBleHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAJUIMOHHO MpPHU3HAETCS (OPMHUPOBAHME OCHOB XMMHYECKOW HAayKH Kak o0OnacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUA, NPAKTHUYECKOW AEATENbHOCTH 4YeIOBEKa M KaK OAHOT0 M3 KOMIIOHEHTOB MHPOBOM
KyJnbTypbl. C METOANYECKON TOUKH 3pEHHS TaKOH MOIXOA K OMpPENEICHHUIO IIefiel N3ydeHus MpeaMeTa sIBISIETCS BIIOJIHE
OIpaBIaHHbIM.

HEJU U3YUYEHUSI YYEBHOI'O TPEJIMETA «XUMMUSI»

CornacHo JaHHOM TOYKE 3PEHUS TJAaBHBIMH LENSMH H3YyUeHHs mpeaMera «XuMmusp» Ha 0a3zoBom yposae (10 11
KJI1.) SIBJISTFOTCSI:

e (hopMUpOBaHUE CUCTEMbI XUMUYECCKUX 3HAHWN KaK BaKHEHIIICH COCTABIISAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, B OCHOBE KOTOPOIi JIeKaT KIIOUeBble MOHATHA, (yHIaMEHTaJIbHbIC 3aKOHBI U TEOPUU XMMHUH, OCBOCHHE
SI3bIKA HAYKH, YCBOGHHE M TIOHMMAaHHE CYIIHOCTH JIOCTYMHBIX OOOOIIEHHI MHPOBO33PEHYECKOr0 XapakTepa,
O3HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHSA U CTaHOBIICHHUS;

e (QopMupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHHS BEIIECTB M XMMHUYECKUX PEaKInH,
HEOOXOJMMBIX JJIsi TPUOOpPETEeHHS YMEHWI OpUEHTHPOBATHCS B MHUpPE BEUIECTB M XUMHYECKUX SBICHUH,
HMMEIOIIMX MECTO B MPUPOJIE, B MPAKTUUYECKOM U ITOBCETHEBHOM KU3HM;

® pa3BUTHE YMEHUH M CIOCOOOB ACATENBHOCTH, CBS3aHHBIX C HAONIOJEHHEM U OOBSICHEHHEM XHUMHYECKOTO
JKCIIEPUMEHTA, COOJIFOICHUEM MPaBUJI OE30I1aCHOr0 OOpaIleHHs C BEIIECTBAMHU.

Hapsimy ¢ aTiM, comepkaTenpHas XapaKTepUCTHKA LeIeld W 3a7ad M3ydeHHUs IMpeaMera B MporpaMMme Mo XUMHH
YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU TPHOPUTETAMH B CHCTEME CPEIHEro O0Iero o0pa3oBaHHS.
CeroaHst B MpenoaBaHiy XUMHW B OOJBIIEH CTENeHN OTAAETCs MPENNOYTeHHE MPAKTUIECKON KOMIIOHEHTE COAeP KaHNs
00y4eHUs, OPUEHTUPOBAHHOW Ha IIOJTrOTOBKY BBIMMYCKHHKA O0O0IIe00pa3oBaTeNbHON OpraHU3alluy, BIIAJICIONIErO HE
Ha0OpOM 3HaHUi, a (HYHKIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMH aKTUBHOTO TIONYYCHHS 3HAHUH U
MPUMEHEHUS UX B PeabHOM YKHU3HU JIUTsl PEIICHUS TIPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3THM npu u3ydeHWH TpenMmera «XHMHUsD) JOMUHUPYIOIEe 3HAUCHHE MPHOOPETAIOT TaKHe LENH |
3a/a4d, Kak:

afanTaus O0y4aromMXcs K YCIOBHSM TUHAMHYHO pPa3BUBAIOIIETOCS MUpPA, (OPMHPOBAHHE HWHTEIUIEKTYaIbHO
Pa3BUTON JHMYHOCTH, TOTOBOM K camM000Opa3OBaHHIO, COTPYAHHUYECTBY, CAMOCTOSITEIPHOMY MPHHSTHIO TPAMOTHBIX
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIECTBAMH U MX PUMEHEHNEM;

(dhopMupoBaHre y OOYJAIOMIUXCS KITFOYEBHIX HABBIKOB (KITFOYEBBIX KOMIIETCHIIHMI), WMEIOIINX YHHBEPCATHLHOE
3HAYCHUE JJIsl Pa3NIMYHBIX BHUJOB JCATEIBHOCTH: PEIICHHUS MpoOiieM, TOHMCKa, aHalu3a H 00paboTKu HH(popMaIuy,
HEOOXOJIMMBIX JUIS TIPHOOPETEHMsI OIbITA JEATENFHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B TIO3HAHHU XMMHUH, a TAKXKe
JUTA OLIEHKH C TIO3WIUN HKOJOTMYECKON Oe30IMacHOCTH XapaKTepa BIUSHHS BEIIECTB M XHMHYECKHX IIPOIECCOB Ha
OpTaHM3M YeNIOBEeKa M MPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATENBHBIX WMHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH OOYJaIOIINXCA:
CHOCOOHOCTH CaMOCTOSITENTFHO MPHOOPETAaTh HOBBIE 3HAHUS 110 XUMHUH B COOTBETCTBHUH C KU3HEHHBIMHU MTOTPEOHOCTSIMH,
WCIOTB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKAa W aHaim3a ydeOHOM W HaydHO-TIOMyJISIPHOMN
nH(OpMAITUH XUMHYECKOTO CONEPKAHUS;

(hopMupoBaHUE W Pa3BUTHE Y OOYYAIOMINXCSI aCCOUMATHBHOTO W JIOTHYECKOTO MBIIUICHHUS, HAOIIOIATENFHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbI€ OCOOEHHO HEOOXOIWUMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHWUU W TPOBEICHUU
XMMHYECKOT0 SKCIIEPUMEHTA;

BOCIIHTaHNE Yy OOyJarmuxcs yOeKIEHHOCTH B TYMaHUCTHUYECKOW HANPABICHHOCTH XWMHUH, €€ BaXKHOW PONA B
pelIeHuu TI00AbHBIX TPOOJIEeM pPaIMOHAIBHOTO IPHPOIONOIB30BaHNS, TOMOMHEHUS SHEPreTHYECKHNX PECYpCOB H
COXpaHEeHHs TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOTO OTHOIIEHHS K TPUPOAE U CBOEMY
3II0POBBIO, a TAK)Ke MPHOOPETEHUS OIBITA MCIIOIBb30BAHUS TIOTYYEHHBIX 3HAHWUN ISl TIPUHSATHS TPAMOTHBIX PEIIeHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHYECKIUMHU SIBJICHUSMHU.

MECTO YYEBHOT O ITPEJMETA «XUMUS» B YYUYEBHOM I1IJIAHE

B yueObHOM T1uTaHE cpemHero oOIiero oOpazoBaHUS MpeaMeT «XHUMHUs» 0a30BOro YPOBHS BXOAWUT B COCTaB
MpeaMeTHOM 00macTi «EcTecTBeHHO-HAyYHBIE IPEAMETHI.

OO1mree 4nCIO YacoB, OTBENEHHBIX IS M3YYEHUS XUMUHM, Ha 0a30BOM YpPOBHE CpPEIHEro OOIIero oOpa3oBaHHUA,
cocrapisier 68 wacoB: B 10 kmacce — 34 gaca (1 wac B Hegemo), B 11 kimacce — 34 vaca (1 gac B Henmero).

COJAEPXAHUE OBYYEHMUA

10 KJIACC



OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYecKOil XUMHUH

[Ipenmer opraHuveckol XUMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAUCHHE B IOMYyYEHHM HOBBIX BEIECTB H
MaTtepuaioB. Teopus cTpoeHus: opranndeckux coeanHeHuii A. M. bytnepoBa, e€ ocHoBHBIE nonoxeHHus. CTpyKTypHbIE
(dbopMynBl OpraHMyecKux BemecTB. ['omonmorusi, m3omepus. XUMHYecKas CBSI3b B OPraHUYECKHX COCIUHEHUSIX —
OJMHApPHBIE U KPaTHBIE CBA3H.

[IpeacraBnenne o KilacCH(UKAMU OpPraHUYECKHX BellecTB. HOMEHKIATypa OpraHMYecKUX COCAMHEHHH
(cucrematnueckasi) U TPUBHATIBHBIC HA3BAHUS BAXKHEHIIIUX TIPEACTABUTEICH KIIACCOB OPraHUYECKUX BEIECTB.

DKcnepuMeHTalbHbIE METO/Ibl U3yUCHHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE C 00pa3liaMi OpraHUYeCKHX
BEIECTB U MaTepHajaMd Ha WX OCHOBE, MOACITHPOBAHUE MOJEKYJl OpPraHHMYECKUX BEIIECTB, HAOIIOAECHHE M OMUCAHUE
ACMOHCTPAIIMOHHBIX OIIBITOB IO IMPEBpPAlICHHUIO OPraHUYCCKUX BEHICCTB IIPpHU HArpC€BaHUU (HHaBJIeHI/IC, O6YTJ'II/IB21HI/IC u
TOpeHue).

Yraesonopoasl

ANKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHH psAA. MeTaH M 3TaH — MPOCTEHIINE MPEICTABUTENN AJIKaHOB:
¢usnvecKkre M XUMHYECKUE CBOWCTBA (peakiUH 3aMelleHHss M TOPEHHs), HaXOKACHUE B TMPHUPOJE, TONydeHHe U
MIpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH Psiji. DTHIICH U MPOMIICH — MPOCTEUIITNE TPEICTABUTEIHN aTKEHOB:
¢usnveckre W XUMUYECKHE CBOWCTBAa (pEaklWH THAPHUPOBAHUS, TalOrCHUPOBAHUS, THAPATAIlMM, OKHCICHUS H
MTOJTUMEPHU3ALINHN ), TOTyYEHHE U TPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmerunOyramuen-1,3: cTpoeHHe, BaKHEHIIME XUMHYCCKHE CBOWCTBA (peaKiius
nonumepu3anun). [lomydeHne CHHTETHYECKOro KaydyKa U Pe3HHBI.

ANKWHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHMYECKHHA pPsiA. ANETHIEH — MPOCTEHIINH MPeICTaBUTENb
AJKWHOB: COCTaB, CTpOeHHe, (M3MUECKHE M XHUMHYECKHE CBOMCTBAa (peakuWH THAPUPOBAHHWSA, TaJOr€HHPOBAHUS,
THApaTalny, TOPEHHs ), TOJTY4IEeHNE U PIMEHEHHE.

Apenbl. Benzon: cocraB, cTpoeHWe, (QU3MUECKHE M XHMHYECKHE CBOWCTBA (PEAKIMH TaJOTeHHPOBAHHS U
HUTPOBaHUS), IOJyYEHUE U NIpUMEHeHue. Toayon: cocmas, cmpoenue, uzuyeckue u XUMuyeckue ceoucmea (peaxyuu
2a102eHUPOBAHUA U HUMPOBAHUS), NONY4eHue u npumeHeHue. TOKCHYHOCTH apeHOB. | eHeTWdecKas CBS3b MEXIY
YTIIEBOIOPOIaMH, IPUHAUISKAIIMMHU K PA3IAIHBIM KJIACCaM.

[IpupomHble HCTOYHHMKH YIieBoaopoaoB. [Ipuponmubiii ra3 W momyTHele HedTsHble ra3el. Hepts u e
npoucxoxkaeHne. CrocoOsl mepepaboTku HedTH: TMEPEeroHKa, KPEKWHT (TEPMUYECKUN, KaTaTUTHICCKH), MHPOIIU3.
[MponykThl mepepabOTKU HePTH, WX NMPUMEHEHHE B MPOMBIIIICHHOCTH U B ObiTy. KaMEHHBIH yroib M MPOIYKTHI €ro
nepepadoTKH.

OKCIleprMEHTANbHBIE METO/IBI W3YYEHHUs BEIIECTB W WX MPEBpAIleHUI: 03HAKOMIIEHHE C 00pas3lamMH IuiacTMacc,
KaydykoB ¥ pe3uHbl, Komekumn «Hedts» w  «Yromp», MomenmpoBaHWE MOJEKYN YIJIEBOJOPOAOB U
raJIOTeHONPOM3BOIHEIX, TPOBEIEHNE IPAKTHIECKON PaOOTHI: MOTydeHNE STHIICHA U H3yUeHHE ero CBOWCTB.

Pacuérhrie 3amaun.

Brrancnenns mo ypaBHEHHIO XUMHYECKOW pEakIu (Macchl, 00bEMa, KOIMYECTBA WCXOMHOTO BEIIECTBA WIIH
MPOAYKTA PEAKIINH IO U3BECTHBIM Macce, 00bEMY, KOITMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB WIIH MTPOAYKTOB PEAKIINN ).

Kucnopoacoaep:aaniue oprannyeckue coeJuHeHust

[IpenencHbIE OMHOATOMHBIE CHHPTHL. MeTaHON W STaHON: CTpPOeHHE, (U3NYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakiu C aKTUBHBIMH MeTaJIaMH, TaJOTE€HOBOJOPOJAaMH, TOpPEeHHE), TNMpHMeHeHue. BomopomHbIe CBSI3H MEXAy
MOJIeKyJIaMy CITUPTOB. JlefiCTBHE METaHOJIa ¥ 3TaHOJIa Ha OPTaHN3M YellOBeKa.

MHOroaToOMHbIE CIHUPTHL. OJTUJICHTJIMKOND W TJWIEPHH: CTPOCHHE, (U3NYECKHEe W XUMHYECKHE CBOWCTBa
(B3auMofIeiicTBHE CO MIETOYHBIMH METaNIaMH, KAaueCTBEHHAs peaKlHs Ha MHOTOATOMHBIe crupThl). [lelicTBue Ha
OpTraHH3M YenoBeka. [I[puMeHenHune rimmnepruHa U STHICHTITHKOIIS.

®deHoI: CTpoeHHE MOJIEKYIIBI, (PH3MUecKre U XUMHUIECKHe CBOCTBA. TokcnuHOCTh enona. [Ipumenenwne dheHomna.

Anprierunsl u kemornsl. @opMabaeru, aleTaabIeru]l: CTpoeHne, GU3NYECKHEe U XUMUIECKHEe CBOWCTBA (PEeaKIIHH
OKHCIICHHSI 1 BOCCTAHOBIICHUSI, KAYECTBEHHBIE PEaKIINN), TTOyYeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIPE/IeNbHBIE KapOOHOBBIE KHCIOTH. MypaBbhUHAS M YKCYCHAs KUCIOTHL: CTpOeHUE, (PU3MIecKue 1
XMMHYECKHEe CBOWCTBA (CBOWCTBA, OOIIMe ISl Kiacca KUCIOT, peakius 3Tepu(UKAIUK), TMOydeHHe W TPUMEHEHHE.
CreaprHOBasi ¥ OJIEMHOBAs KHUCIIOTHI KakK IPEICTABUTEIN BBICIINX KAapOOHOBBIX KHCIOT. MblIa KakK CONM BBICIINX
KapOOHOBBIX KHCJIOT, X MOIOIIEE JISHCTBHE.

CrnoxHbIe 2GUPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ uaponn3 crnoxHbIX 3¢upoB. XKupsl. ['uaponus sxupos.
[Ipumenenue xupoB. buonornueckas posb KUPOB.

VYrneBonpl: cocTaB, KiaccM(UKaLUs yrieBoJoB (MOHO-, AW- W TONUcaxapuiel). [Jrokoza — mpocTedmmi
MOHOCAXapHua: OCOOEHHOCTH CTPOEHHMS MOJEKYyJbl, (U3MYECKHMe M XHUMHUYECKHE CBOKCTBa (B3auMopeicTBHE C




runpokcugom meau(ll), okuciaenne aMMuadHbBIM pacTBOpoM okcuga cepebpa(l), BocctanoBieHne, OpoKEHHE TIIOKO36I),
HaxXOXXIEHHE B IpUpoe, pUMeHeHne, ononorunyeckast poib. @orocunres. OpykTos3a Kak H30Mep TIIIOKO3HI.

Kpaxman u wmemnmtono3a kak mnpupoinble monuMmepbl. CTpoeHHE Kpaxmaida W IeUTiono3bl. Dusmueckue u
XMUMUYECKHE CBOWCTBA KpaxMana (THAPOIN3, KAUeCTBEHHAs PEaKLUs C HOJOM).

OKcnepuMeHTalbHble METOABl M3YYCHHUS! BEIECTB M MX MPEBpallCHUil: MpoBeleHne, HaOMIoIeHne U ONKCcaHHue
JIeMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIC PEAKIMH OAHOATOMHBIX CHHPTOB (OKHUCIECHHE 3TaHOJA
okcunoM wmemu(ll)), MHOroaToMHBIX CrnUpTOB (B3amMmopeiicTBue riuiepuHa ¢ ruapokcuaom memu(ll)), ampaernmos
(oKHCcTIeHre aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l) u runpokcunom menu(ll), B3anMonelicTBie Kpaxmaia ¢ HOA0M),
MPOBENICHHE MPAKTHUECKON paboThl: CBOWCTBA pacTBOpPa YKCYCHOM KHCIOTHI.

PacuérHble 3amayu.

Bbruucnenrss mo ypaBHEHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa, KOIMYECTBA HMCXOAHOI'O BEIICCTBA WIIH
MPOIYKTa PeaKy MO U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN ).

A3oTcoaepiKalire OpraHnueckue COeTMHEeHNSI.

AMHHOKHCIOTBl Kak aMQOTepHbIE OpraHHuYeckue coenuHeHus. Duznueckne W XUMHYECKHE CBOWCTBA
aMHHOKHCIIOT (Ha puMepe rmiuHa). bruonornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTupl.

Benku kak mpHpOAHBIE BHICOKOMOJIEKYISIpHBIE coeArHeHMs. [lepBuuHas, BTOpHYHAs W TPETUYHAs CTPYKTypa
OenkoB. XMMUYECKHe CBOWCTBA OSITKOB: THIPOIU3, ICHATYpallHs, KaueCTBEHHbBIE PeaKIIny Ha OCIKH.

OKCIepuMEHTalbHbIE METOABl M3YYeHHsI BEIIeCTB W WX MPEBpallleHWd: HaOMoJeHHEe W ONHCaHHe
JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpAaIUs OSTTKOB MTPU HATPEBAHHH, [IBETHBIE PEAKIIUN OCIKOB.

BbicokomoJiekyasipHbIe COeTUHEHU S

OCHOBHBIE TOHSTHSI XMMHH BBICOKOMOJICKYJISIPHBIX COCJMHEHHI: MOHOMEp, IOIMMEp, CTPYKTYpPHOE 3BEHO,
CTENCHb TOJIMMEPH3AIlNY, CpenHssl MoJekylspHas Macca. OCHOBHBIE METOJIbl CHHTE32 BBICOKOMOJIEKYIJISPHBIX
COEIMHEHUH — TIOJIMMEPHU3AITHs U TIOJTMKOHICHCATINS.

JKCrepuMeHTaIIbHBIE METOJIBI H3YYEHUS BEIIECTB U WX MPEBPAIICHHUI: 03HAKOMIIEHHE ¢ 00pa3liaMi PUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzarmst MeXIpeqMETHBIX CBsI3€ MpH M3y4eHWH opraHuveckoi xumuu B 10 Kiacce ocymiecTBIsSeTCS depe3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX IIOHATUMN, TaK U IIOHATHH, SABJISIOIUXCSA CUCTEMHBIMU IS OTAEIbHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO0mye ecTecTBEHHO-HAYYHBIC IOHATHUS: SBJICHHE, HAyYHBIH (DakT, TrUmoresa, 3aKOH, TEOPHs, aHAIM3, CHUHTE3,
KJaccuuKalysl, IepuoJIUUHOCTb, HAOMIOAEHHUE, U3MEPEHUE, FIKCIIEPUMEHT, MOZIETTUPOBAHUE.

@dusuka: MaTepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTMYeCKUH ypOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3UUECKUE BEIMUHUHBI U SIMHULIBI UX U3MEPEHUSL.

Buonorus: kierka, opranusm, ouocdepa, 0OMEH BEIISCTB B opraHu3Mme, (JOTOCHHTE3, OMOJOrHYECKH aKTHBHBIC
BerecTBa (OENKH, YTIEBOIBI, KUPHL, (hEPMEHTHI).

I'eorpadusi: MuHepanbl, TOpHBIE TOPOIB, TIOJIE3HBIE HCKOMAEMBblE, TOIUINBO, PECYPCHI.

TexHomorusi: NUILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAJIBHOTO NMUTAHUS, MOIOILUE CPEACTBA, JIGKAPCTBEHHBIE U
KOCMETHYECKHE IPenapaThl, MaTEpHUajbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUA

TeopeTrnyeckne 0CHOBBI XHMHHU

XuMudecknid ameMeHT. AToMm. Smpo artoma, W30TOmbBI. ODIEKTpOHHAsS 000704YKa. ODHepreTH4yeckue YpOBHH,
MOAYPOBHH. ATOMHBIE OpOWTa M, S-, P-, d- smeMeHTbl. OCOOECHHOCTH PACIpPEACICHUsT JJIEKTPOHOB MO OpOHMTAIAM B
aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAO0B. DJIEKTPOHHAS KOH(PUTYPAIIUS aTOMOB.

Ilepuonuueckuit 3axkoH u Ilepuogmueckass cucrema xumudeckux i3nemeHToB [[. W. Mengeneea. CBsizb
nepuoanyeckoro 3akoHa u llepuommyeckoit cucTeMbl XxuMmudeckux dneMeHToB [|. V. MeHneneeBa ¢ coBpeMEHHOMH
TEOpHUel CTPOSHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX
Y CJIOXHBIX BEUIECTB MO IpyniaM U NepruoaaM. 3HaUCHUE MEPUOINYECKOro 3aKOHA B PA3BUTUH HAYKU.

Crpoenme BemiecTBa. XWMHYECKash CBs3b. BUIbl XUMHUECKOW CBA3M (KOBAJEHTHAs HEIONISIpHAS W MOJSpHAs,
WOHHAs, MeTaJUIndeckas). MexaHu3mbl 00pa30BaHUS KOBAJICHTHOHM XHMHYECKOW CBs3M (OOMEHHBIH W JOHOPHO-
aKIenTopHbIi). BomopoaHas cBs3b. BaneHTHOCTB. DiekTpooTpuniaTensHOCTh. CTereHb OKucieHus. VOHbI: KaTHOHBI U
AHHMOHBI.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJSIPHOIO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. THIIBI
KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIa KPUCTAJUIMYECKON PEIIETKU.

[Tonsitue o nucnepcHbIX cucreMax. MICTUHHBIE U KOJTOUIHBIE PACTBOPHI. MaccoBast 10Ji BELECTBA B PaCTBOpE.
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Knaccudukanus HeopraHuueckux coeanHeHHid. HoMmeHKmaTypa HeopraHMYecKHX BellecTB. | eHeTHueckasi CBS3b
HEOPTaHWYECKUX BEIECTB, MPUHAAIESKAIINX K Pa3NUYHBIM KJIaccaMm.

Xumnueckas peakuusa. Knaccupukanys XMMAYeCKUX peaknuii B HEOPraHMUECKOH U OPraHUYecKOH XMMUH. 3aKOH
COXpaHEHMs MAacChl BELIECTB, 3aKOH COXPAaHEHMsI U IIPEBPAIIECHUS SHEPTUH NPU XUMHUYECKUX PEAKIIHX.

CkopocThb peakiuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakropoB. OOpaTUMble peaknuu. XUMHYECKOE PaBHOBECHE.
@daxTOopkl, BIUAIOLINE HA COCTOSHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle HlaTense.

Onekrponutuueckas auccouuanus. CuibHble W ciabble 3ekTponuThl. Cpena BOAHBIX PAacTBOPOB BELIECCTB:
KHcTasi, HeUTpaabHasl, eI04YHasL.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKCIIepUMEHTAIbHBIE METO/IBI W3YUEHUS BEIICCTB M MX MPEeBpalleHUi: neMoHcTpaius tadmul «[lepuoanueckas
cucreMa xummuueckux anemeHToB [[. M. MenzeneeBay, n3ydeHue MojeIeH KPUCTAUTMYSCKUX PEIIETOK, HAOIIOACHUE U
onucaHue JACEMOHCTPAIMOHHBIX U na6opaTopme OIIBITOB (paSJIO)KCHI/IC MmepoKCcruga BOAOPOAa B TIMPUCYTCTBUH
KaTajau3aTopa, OMpeAeseHHe CPeabl pacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJIBHOTO MHIMKATOPA, PEaKIUU HOHHOIO
oOMeHa), TpoBeieHU e IPaKTHYECKOH paboThl «BiusiHue pa3uyHbIX (aKTOPOB HA CKOPOCTh XUMHYECKOH PeaKIIHm.

Pacuérneie 3anaun.

Pacuérel 1o ypaBHEHHAM XMMHYECKMX pEaKIUM, B TOM YHUCIE TEPMOXHMMYECKHE PACUETBI, PACUETHI C
WCIIOJIb30BaHUEM MOHATHUS «MaccoBast IOJIS BEIIECTBAY.

Heopranuyeckass XumMus

Hemeramnsl. ITonoxxenne HemeramwioB B Ilepuonnueckoil cucreme xuMmuueckux ieMeHToB . Y. MenneneeBa u
0COOEHHOCTH CTpOeHHsI aTOMOB. DU3NUECKHe CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopo/a,
cepsl, pocdopa u yriaeposa).

XuMHUECKHEe CBOMCTBA BAXKHEHITNX HEMETAIIOB (TaJOTeHOB, Cephl, a30Ta, (ocdopa, yriieposa U KpeMHUS) U UX
coemnHEeHUH (OKCHIOB, KHCIOPOICOAEPKAIIIX KUCIIOT, BOJOPOIHBIX COSAMHEHHM ).

IIpumeHneHne BaXXHENIIIMX HEMETAIJIOB U UX COEAMHEHUM.

Meramibl. Ilonoxenue meramno B llepuommueckoil cucreme xumuueckux aneMmeHtoB JI. M. Menneneesa.
OCOOCHHOCTH CTPOEHHS DJIEKTPOHHBIX 0007104eK aTOMOB MeTayioB. O0Iue Gpusnyeckue cBorcTBa MeTra/uioB. CIIaBbl
METAJUIOB. DJIEKTPOXUMUIECKUHN PsiT HAMIPSHKEHUH METaIIOB.

XUMHYECKAE CBOWCTBA BAKHEHIMNX METAUIOB (HATPHH, Kajawil, KajabIlMd, MarHWid, aJIOMUHUN, ITAHK, XPOM,
JKEIe30, MeIb) U X COSOMHEHUN.

OO1e crrocoOb! MONMyYeHUs METaI0B. [IprMeHeHe METa/IOB B OBITY U TEXHHKE.

OKCIleprMEHTANbHBIE METOJbl M3YyYEHHS BEIIECTB W WX MPEBpalleHUil: H3y4YeHHE KOJUIeKIHH «MeTaiasl u
CILIaBB), 00PA3IOB HEMETAJIIOB, PEIICHNE YKCIEPUMEHTAIBHBIX 33/1a4, HAOIIOJICHHE U OMTUCAHUE JIEMOHCTPAIIHOHHBIX 1
71ab0paTOPHBIX OMBITOB (B3aUMOJEHCTBHE THAPOKCHIA ATIOMHHHS C PacTBOPAMH KHCIOT M IIENoueil, KauyecTBEHHBIE
peaxIy Ha KaTHOHBI METAJJIOB).

Pacuérnrie 3anaun.

Pacuérer maccer BemecTBa Wi 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO
M3 YYaCTBYIOIINX B PEAKIIMH BEIECTB, PACYETHI MacChl (00hEMa, KOMMYECTBA BEMIECTBA) MPOIYKTOB PEAKIINH, ECIIH OHO
13 BEILIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xumum B 00eCTiedeHNH SKOJIOTHYECKOH, DHEPTETHIECKOM M MHUIIEBON 0€30MaCHOCTH, PAa3BUTHH MEIUIIHHEL.
[ToHsiTHE O HAy4YHBIX METOAX NO3HAHUS BELIECTB U XUMHUUYECKUX PEAKIIUH.

[IpencraBnenust 00 OOMUX HAYYIHBIX TPUHITUITAX TPOMBIIIIEHHOTO ITOTYIEHUS BaKHEUIITNX BEIIECTB.

UenoBek B MUpPE BELIECTB U MATEPUAJIOB: BaXKHEHIINE CTPOUTEIbHBIE MAaTEPUAIIbl, KOHCTPYKIMOHHbIE MaTEepHAIbIL,
KpacKkH, CTEKJIO, KepaMHKa, MaTepHAaIbI IJIs SJIEKTPOHUKH, HAHOMAaTepHAaIIbl, OpTaHUYECKHe U MUHEPaIbHEIE yI00peHHs.

XuUMHUS W 370pOBhE YEIOBEKA: IPaBHJa WCIOIH30BAHMS JIEKAPCTBEHHBIX NpenapaToB, MpaBHia Oe30MacHOTOo
WCIIOJIb30BAHMS MTPEMapaToB OBITOBOM XWMUU B MIOBCETHEBHON KU3HHU.

MexnpenMeTHbIE CBSI3U.

Peanmzamuss MeXNpeIMeTHBIX CBA3€d MpWU U3ydeHWH OOmell W HeopraHudeckoi xumuu B 11 Kiacce
OCYIIIECTBIIETCS Yepe3 HUCIONb30BaHME KaK OOMIMX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHH, SBISIOIIUXCS
CUCTEMHBIMHU JIJIS1 OTJCIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAyYHBIE TIIOHATHUS: HAydHbIM (DaKT, TUIOTe3a, 3aKOH, TEOpHs, aHalIW3, CHHTE3,
KITacCU(HUKAIHS, TIEPUOTUIHOCTD, HAOIOIEHHE, YKCIIEPUMEHT, MOJICTINPOBaHIe, U3MEpEHNUE, SIBICHUE.

®uznka: MaTepus, SHEPTUS, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, KOH, U30TOI, PAAUOAKTUBHOCTh, MOJIEKYIIA,
SHEPTeTUYECKHUI YPOBEHbB, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PM3NIECKHUE BETHYNHBI U €IUHUI bl
UX U3MEPEHHUS, CKOPOCTb.

Buonorus: knerka, opraHusM, 3KocucreMa, onocepa, MaKpo- U MUKPOIJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B
OpTraHH3ME.

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOJIB, TTOJIE3HBIE HCKOMIaEMbIE, TOIUIMBO, PECYPCHI.
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TexHomoruss: XuMHYECKas MPOMBIIIIEHHOCTb, METAJIYPIys, TIPOU3BOACTBO CTPOUTEIBHBIX MAaTEepHaJIOB,
CENIbCKOXO3HUCTBEHHOE  TPOM3BOACTBO, MUINEBas MPOMBINUICHHOCTb, (apMaleBTHUeCKass MPOMBIIIEHHOCTD,
IIPOU3BOACTBO  KOCMETHMYECKUX  IPENapaTroB, IPOU3BOACTBO  KOHCTPYKLHMOHHBIX  MaTEpUAJIOB,  JJIEKTPOHHAs
[IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUU.

[NIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUMA [NPOI'PAMMEI I10 XMW HA BA30OBOM VYPOBHE
CPEJJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yabTaTaM OCBOCHHUS OOYUYAIOIIMMUCS POrpaMM CPEAHEro oouiero
00pa3oBaHusl (JMYHOCTHBIM, METANpPEIMETHBIM M TpeAMETHbIM). HaydHo-mMeToauyeckod OCHOBOH i pa3paboTKu
TUTAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHUS MPOTrPaMM CpPEIHEro o0Imero oOpa3oBaHUs SIBISETCS CHCTEMHO-/AEsATEIbHOCTHBIHN
MIOJIX O/,

B cooTrBercTBHE C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA
npeaMeTa « XMMUS» Ha YPOBHE CpellHEro 00Iero oopa3oBaHus BBIICIICHBI CIEIYOIIIE COCTABISIONINE:

OCO3HaHWE OOYYAIOUIMMHUCS POCCUHCKOW TpaXIAHCKOW WIGHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSTEIbHOCTH U CaMOOIIPENIETIEHHUIO;

HaJIM4neE MOTUBAIIUU K O6y‘-IeHI/IIO;

LIEJICHAIIPABJICHHOE pa3BUTHE BHYTPEHHUX YOSKIECHWUH JIMYHOCTH HAa OCHOBE KIIOYCBBIX IIEHHOCTEH W
HMCTOPUYECKUX TPaTUIIui 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIINXCSI PYKOBOJCTBOBATHCSA B CBOEH NEATENHHOCTH IIEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMH, IPUCYIITUMH IEIOCTHON CHCTEME XMMHYECKOT0 00pa30BaHUS;

HaJINM4YUC ITPaBOCO3ZHAHUSA 3KOJIOTUYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH eI U CTPOUTD )KU3HCHHBIC IIJIaHBI.

JInaHOCTHEIE PE3YIbTAaThl OCBOCHUA IIPEAMETA «XUMH JOCTUT'aOTCA B €AUHCTBEC y‘IGGHOfI A BOCITUTATEIILHOU
ACATCIBHOCTU B COOTBETCTBHU C T'YMAaHUCTUYCCKHUMHU, COUHUOKYJIBTYPHBIMH, NTYXOBHO-HPABCTBECHHBIMH HCHHOCTAMU H
uaeajaMi POCCHHMCKOTO I'PayKIaHCKOrO OOIINECTBA, NMPHHATHIMM B OOIIECTBE HOpPMaMd W IpPaBWIaMH IOBEICHHUS,
CIIOCOOCTBYIOIIMMH MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH O0YYAFOIIIXCSI.

JIMYHOCTHBIE PE3YIBTAThl OCBOCHHUS IIPEAMeETa «XUMUS» OTpaxaroT c()OPMUPOBAHHOCTH OIIbITA I03HABATEIBHON U
MPAKTUYIECKON AESTEIbHOCTH 00YHaIOLIUXCSI 10 PeaIn3aluy IPUHATHIX B OOLECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHMSA:

OCO3HaHUS OOYYaIOUIMMUCA CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBaXXCHUS K 3aKOHY H
[IPaBOIOPSIIKY;

IIPEACTABJICHHUS O COLUAIBHBIX HOPMAX U IPaBUJIaX MEKIMYHOCTHBIX OTHOLLIEHUHN B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATEIBHOCTH NPH CO3JAHUHM Y4EOHBIX MPOEKTOB, PEUICHHH Y4eOHBIX U
[I03HABATEIbHBIX 3aJ[a4, BBITOJHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTM IIOHMMaThb M NPUHUMATh MOTHBBI, HAMEPEHMs, JIOTMKY M apryMEHTbl APYIMX IIPU aHaIn3e
Pa3NUYHBIX BUJIOB y4eOHOH IEsITENbHOCTH;

2) NIaTpUOTHYeCKOr0 BOCIIMTAHMA

LIEHHOCTHOI'O OTHOIIEHMSI K HCTOPUYECKOMY U HAYYHOMY HACJIEAUIO OTCUYECTBEHHON XUMUH;

YBa)KEHMS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPHH U NMPAKTUYECKOI'0 MPUMEHEHUS! XUMHUH, OCO3HAHUS TOT0, YTO
JNOCTHXKGHUSI HAyKH €CThb pEe3yJbTaT MJIUTENbHBIX HAOMIOACHHM, KpPOMOTIMBBIX 3KCIIEPUMEHTAJbHBIX IIOMCKOB,
MOCTOSIHHOT'O TPYZAa YYEHBIX U IIPAKTUKOB;

HWHTEepeca U IO3HABAaTEIbHBIX MOTHBOB B IMOJIYYEHHHM M MOCIEAYIOIIEM aHaiu3e MH(OpMalud O MEeperoBBIX
JOCTH)KEHUSIX COBPEMEHHON OTE€UECTBEHHON XHUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLIEHMBATH CUTYallMH, CBS3aHHBIC C XUMUYECKUMH SIBIICHUSAMH, U IPUHUMATh OCO3HAHHBIE PELICHUS,
OpPHEHTHPYSCh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIGHHOCTH;

TOTOBHOCTH OLICHHMBATh CBOE IOBEAEHHE M IOCTYIKA CBOMX TOBapHUIIEH ¢ MO3MIUM HPaBCTBEHHBIX M MPABOBBIX
HOPM U OCO3HAHHE MOCIIEACTBUH 3THX IMOCTYIKOB;

4) popMHpPOBAHUSA KYJIbTYPHI 310POBbSI:

MMOHUMAaHHUS LEHHOCTEH 340poBOro u 6e3onacHoro odpasa *KHM3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJIOACHUS TIpaBUil OE30IIacHOr0 OOpalleHHs C BELIECTBAMHU B OBITY, IOBCEJHEBHOW >KM3HM U B TPYAOBOM
NeSITENbHOCTH;

MOHWMAaHMS LEHHOCTU NpPaBWJl MHAMBHIYAIbHOIO M KOJUIGKTUBHOrO O€30MACHOTO MOBEACHUS B CUTYalMSX,
YTPOKAIOUIMX 3J0POBBIO U KU3HU JIIOJEH;

OCO3HAHUS MOCIIEACTBUNA U HENPUATHSI BPEIHBIX IPUBBIYEK (YIOTPEOIEHHUS aIKOr0JIsl, HAPKOTHKOB, KYPEHUSI);
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5) TpynoBoro BocnuTAHUA:

KOMMYHHKAaTHUBHOH KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATEIbCKON AEITENbHOCTH, OOIIECTBEHHO IOJE3HOH,
TBOPYECKON U APYTHX BUJAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pELICHHH MPAaKTHUYECKHX 3a/Jad COLHUAIbHON HamlpaBIIEHHOCTH (B paMKax
CBOEr0 KJacca, UIKOJbI);

WHTEepeca K MPAaKTHYECKOMY H3YUEHHIO MpodeccHii pa3luvHOro poja, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HaHUHU 110 XUMUU;

yBa)KEHUS K TPYAY, JIOASIM TPYAa U pe3ylbTaTaM TPyJI0BOI IeATeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBHIYaJbHOW TpaeKkTopuu oOpa3oBaHUs, Oynymiell mpodeccun u
peanu3anyy COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
norpebHocTelt 001ecTBa;

6) 3K0JI0rMYeCKOro BOCIUTAHMS:

9KOJIOTHYECKH 1eNIecO00pa3HOro OTHOICHHSI K IPUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMIIE;

MOHUMAaHUS TJ00aJBHOTO XapakTepa SKOJOTMYECKHX TpOOJeM, BIHMSIHUS JKOHOMHYECKHX IIPOIECCOB Ha
COCTOSIHME TTPUPOJIHON U COUMAIBHOU CPEJIbl;

OCO3HaHUsl HEOOXOJIMUMOCTH WCIIONB30BAHUS JIOCTYDKEHHH XUMHH JIJIsl PEUICHUS BOMPOCOB PAIMOHAIBLHOTO
MIPUPOJIOTIONBE30BAHNUS;

AKTHBHOI'O HENIPUATHS ACHCTBUM, IPUHOCSIINX BPEJ OKPYXKAIOIIEH NMPUPOJHON Cpele, YMEHHUs IIPOrHO3MPOBATH
HeOIaronpusATHBIE YKOJIOrHYECKUEe TIOCIECTBUS IPEIITPUHIMAEMBIX TEHCTBHIA U MPEJOTBPALIATh HX;

HaJu4yus Pa3BUTOTO 3KOJOTMYECKOrO  MBIIIJIEHHS, D3KOJIOTWYECKOW KYNbTYpbl, OIBITa JEATEIbHOCTH
JKOJIOTUYECKON HANpaBJIEHHOCTH, YMEHHS pPYKOBOJICTBOBAThCA HWMH B I103HABaTENbHOW, KOMMYHHUKATHBHOM H
COIMAIILHOM MPAaKTHUKE, CIIOCOOHOCTH U YMEHUSI aKTHBHO MTPOTUBOCTOSATH MJICOJIOTHU XeMO(pOOHH;

7) HEHHOCTH HAYYHOT'O MO3HAHUSA:

c(OpMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO pa3BUTHSA HAyKH U
00IIIeCTBEHHOM MPAKTHKH;

MOHUMAaHHUs ClelM(PUKH XUMUW KaK HAayKH, OCO3HaHUS e€ poiu B (POPMUPOBAHMU PAIMOHAILHOTO HAYYHOTO
MBIIJICHUS, CO3JIaHUU IIEJIOCTHOI'O TPEICTABICHHsI 00 OKpYXKAIoIeM MHPE KaK O CAMHCTBE MPHUPOJBI M YeJIoBeKa, B
MTO3HAHHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH M pEelIeHIH MPOOJIEM COXPaHEHHs IIPUPOAHOTO PaBHOBECHS;

yOSOKIEHHOCTH B 0CO00H 3HAYMMOCTH XHMHH JJII COBPEMCHHON NHMBWIM3AIMH: B €€ TYMaHHCTHYECKOH
HaIpaBIeHHOCTH W Ba)KHOW POJM B CO3JAHUHM HOBOHM 0a3bl MaTepHAIIbHOW KyIBTYPBHI, PEIICHUH TI00ATbHBIX MPOOIeM
YCTOWYHUBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MHUIICBOW M DKOJIOTHYECKOH Oe30macHOCTH, B
Pa3BUTUN MEAWIIMHBL, 00ECIIEYEHUH YCIOBHH YCIEIIHOTO TPy/Aa W IKOJOTHYECKH KOM(OPTHON JKU3HMU KaXKIOr0 UJIeHa
o0111ecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: MTOHMMAHHS CYITHOCTH METOJOB MO3HAHUS, UCTIONh3yEMBIX B €CTECTBEHHBIX
HayKaX, COCOOHOCTH HCIIONB30BATh MOMydaeMble 3HAHUA IS aHANW3a U OOBSCHEHUS SBIICHUH OKPYXAIOIIEro MUpa H
MPOUCXOMANMX B HEM H3MEHEHHWH, YMEHHA [elaTh OOOCHOBaHHBIC 3aKIIOUEHHWS Ha OCHOBE HAy4YHBIX (aKTOB H
VMMEIOIINXCSI TAHHBIX C [ENBI0 IMOTyYeHHs TOCTOBEPHBIX BEIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIbHO FHCIIONIb30BAaTh XMUMHUYECKHE 3HAHWS [UISI pPElIeHHs MpoOJieM B pPEaTbHBIX
KU3HEHHBIX CUTYaIlNsX;

WHTEepeca K TTO3HAHUIO U HCCIIE0BATEIhCKON JAeITeThHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HeEMpephIBHOMY 00pa3oBaHUIO M CaMOOOpPa30BaHUIO, K aKTHBHOMY ITONYYCHHIO
HOBBIX 3HAHHI 1TO XMMHH B COOTBETCTBUU C )KHU3HEHHBIMH TTOTPEOHOCTMU;

WHTEpeca K OCOOEHHOCTSIM TPyJa B pa3IHYHBIX cepax MpoheCCHOHAIBHON eI TeTHHOCTH.

METANPEJIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHele pe3yibTaThl OCBOCHHS y4eOHOTro mpeaMera «XHMHsS» Ha YpOBHE CpEIHEro oOIIero
00pa3oBaHUs BKITFOYAIOT:

3HAUYUMbIe Ui  (OPMHPOBAHHMS MHPOBO33PEHUSI OOYYAIOUIMXCS MEKIUCIHUIUIMHAPHBIE (MEXIPEIMETHbIC)
oOlIeHayYHbIE TOHATHSA, OTPAKAIOIIME IIEJIOCTHOCTh HAYYHOH KAapTUHBI MUpa M CrHelu(uKy MeTOAOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPrHs, SBICHUE, MPOIECC, CHCTeMa, Hay4dHbIH (aKT,
NPUHIIUIL, TUITOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHS, UCCIIEI0BaHNEe, HAOIOICHUE, H3MEPEHN e, SIKCIIEPUMEHT U PYTHe);

YHUBEpCaJbHbIE y4eOHbIE JeHCTBHs (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCICUMBAIOIINE
(dopmupoBaHHe (PyHKIMOHAIBHOW TPAMOTHOCTH U COIIMAIBHOH KOMIETSHIIMH 00YYarOIHXCs;

CIIOCOOHOCTh OOYYarOUIMXCsl MCIIOIB30BATh OCBOCHHBIC MEKAMCHUIUIMHAPHBIC, MHUPOBO33PEHYECKHE 3HAHUS H
YHHBEpCaIbHbIE YUeOHbIE ISHCTBUS B I03HABATENLHON M COLMANIBHOM MPAaKTHKE.

MeranpeaMeTHble  pe3yJbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMH YYEOHBIMH I103HABATEIBLHBIMH,
KOMMYHHMKAaTUBHBIMH U PETyJISTUBHBIMU ACHCTBUSAMHU.

OsiaeHue yHUBepPCAJbHBIMH Y4e0HbIMH MO3HABATEIbHBIMH 1€l CTBUSIMH:
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1) 6a3oBbIe JIOrHYecKHe JAelCTBHS:

CaMOCTOSATEIBHO (hOPMYITHPOBATh M aKTyaJTU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATH;

OIIPENENATh LEIU JEeITeIbHOCTH, 3ajJaBasi MapaMeTpbl U KPUTCPUH HMX JIOCTUKCHUS, COOTHOCHTH PE3yJIbTaThl
JESITEIIBHOCTH C ITOCTABIICHHBIMY IICIISIMH;

WCIIONB30BaTh MPH OCBOCHUM 3HAHWUN TPUEMBI JIOTMYECKOT'O MBIIUICHUS — BBIACIATh XapaKTCPHBIE MPU3HAKU
MOHSTUNM M YCTaHABIIMBATh MX B3aWMOCBS3b, WCIONB30BATH COOTBETCTBYIONINE TOHSATHUS i OOBSCHEHUS OTACIBHBIX
(haKTOB U SIBJICHMUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUU JIJIs KITACCU(DUKAIIUY BEIIECTB U XMMUYCCKUX PEaKIIU;

YCTaHaBJIUBATh MPUUIHNHHO-CIICACTBCHHBIC CBA3U MCKY U3YUaCMBIMU SABJICHUAMMU,

CTPOUTH JIOTUYCECKHE PACCYKACHUA (I/IHIlyKTI/IBHI)Ie, ACAYKTUBHEBIC, I1O aHaﬂOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTH U
IIPOTUBOPCUM B paCCMAaTPUBACMBIX SABJICHUAX, (bOpMy.III/IpOBaTb BBIBOJbI U 3aKJIIOYCHHU S,

NpUMCHATL B IPOLECCEC IIO3HAHMUA, HCIIOJIL3YEMBIC B XUMHUH CHMBOJIMYCCKUC (3HaKOBLIC) MO,
MpeoOpa3oBbIBATh MOJIC/IBHBIC MPENCTABICHUS — XHMHYECKANW 3HAK (CHMBOJI) 3JI€MEHTa, XUMH4YecKas ¢dopmyIa,
YpaBHCHUC XUMHYECKOH peakuun — IMpu pCeIICHUU y‘Ie6Hle MMO3HABATCIBHBIX W IMPAKTUYCCKUX 3adad, NPUMCEHATH
Ha3BaHHBIC MOJCIILHBIC IMMPCACTABJICHUA JIS BBIABJICHHA XaPAKTCPHBIX NPHU3HAKOB HM3Yy4YaCMbIX BCIICCTB U XUMHNYCCKUX
peaKui.

2) 0azoBbIe HCCIEI0BATEIBCKUE e CTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XMMUYCCKUX PEAKIIHIA;

dbopMyaMpoBaTh ILEIM U 33J@4d  UCCIICHOBAHUS, WCIOJb30BaTh IIOCTABJICHHBIE M  CaMOCTOSATEIbHO
cOpMyITUpPOBaHHBIE BOIIPOCH! B KAYECTBE HHCTPYMEHTA TIO3HAHUS U OCHOBBI ISl (DOPMHUPOBAHMSI THITOTE3bI 110 MTPOBEPKE
MMPaBUJIBHOCTU BBICKA3bIBACMBIX Cy)K}IeHHﬁ;

BJIAJACTH HaBBIKaAMH CaMOCTOATCIIBHOI'O IJIAHUPOBAHUA W  MNPOBCACHUA  YUCHHYCCKHX OKCIIEPUMEHTOB,
COBEpPILICHCTBOBATh YMEHHMS HaOJII0JaTh 3a XOJOM IIPOIleCcCa, CaMOCTOSATENIBHO IPOrHO3UPOBATH €ro pe3yJibTarT,
(dbopmyaupoBaTh 00OOIIEHHS W BBIBOAbI OTHOCHUTENBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCACIOBAHHUS, COCTABISATH
000CHOBaHHBIN OTYET O IPOACTaHHON paboTe;

npHOOPETaTh OMBIT YUYEHHUYECKOH HUCCIE0BATEIbCKOW M MPOSKTHOW JEATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATCIBHOMY IMOUCKY METOAOB PCHICHHA MPAKTUYCCKHUX 3aJa4d, MPUMEHCHUIO PA3JIMYHbBIX METOAOB
TTO3HAHMS.

3) pa6ora ¢ undopmanmeii:

OPHEHTHPOBATbCA B pa3MYHBIX HCTOYHHKAX HWHGPOpPMANWK (HAYYHO-TIOMYJSIPHAS JUTEpaTypa XUMHYECKOTO
COJIepKaHUs, CIpaBOYHbBIE MOcOOus, pecypchl MHTepHETa), aHATH3UPOBAaTh HHOOPMAIHIO PAa3UYHBIX BUIOB U (OPM
MPECTaBIIEHUS, KPUTUIECKH OLIEHUBATDH €€ JOCTOBEPHOCTh M HEMTPOTHBOPEUYNBOCTD;

(dopMyITUpPOBaTh 3alpPOCHl M MPUMEHSTh Pa3InYHbIC METOJBI MPH MOUCKE B 0TOOpe MH(POPMAILIUU, HEOOXOJUMOi
JUTS BBITIOJTHEHHUS y4eOHBIX 3a/1ad ONpeNeEHHOr0 THTIA;

MPHOOpETaTh ONBIT HCIIOIB30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI W Pa3NMHYHBIX MTOMCKOBBIX
CHCTEM;

CaMOCTOSATENBHO BBHIOMPATh ONTUMANBHYIO (OpMY TpeAcTaBieHuss HHPopMaImu (CXeMbI, TpaduKu, JUarpaMMBL,
TaOJINIIBL, PUCYHKH U JPYTHUE);

WCIIONB30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MpHU paboTe C XUMHYECKOW HH(OpMAaIHMel: MPUMEHSThH
MEeXIpenMeTHbIe (Pr3nvIecKre U MaTeMaTHIecKne) 3HaKU U CUMBOJIEI, (pOpMyITel, a0OpeBHATYpbl, HOMEHKIATYPY;

WCIIONIB30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOINYECKHE CPEACTBA HATIISATHOCTH.

OBiaieHue YHUBEPCAIHLHBIMH KOMMYHHKATHBHBIMH JI€HCTBUSIMH:

3a/1aBaTh BOMPOCHI TIO0 CYIIECTBY OOCYXTaeMOW TEMBI B XOJ€ QUANOTa W/WIM NUCKYCCHH, BBICKAa3bIBATH HJIEH,
(hopMyIHpPOBATH CBOM MPEATIOKEHUSI OTHOCUTENHHO BHITIOTHEHHUS MTPEUIOKEHHON 3a/1a4H;

BBICTYNaTh C TPE3EHTalHed pPe3ylbTaTOB IT03HABATEIBHON NEITETbHOCTH, MOITYYEHHBIX CaMOCTOATENBHO WIIH
COBMECTHO CO CBEPCTHHKAMHU TPH BHITIOTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKOW pabOTHI 10 UCCIIEIOBAHUIO
CBOWCTB M3YyYaEMBIX BEIIECTB, PEeAIN3aliy yaeOHOTO MPOeKTa U (HOPMYITUPOBATH BBIBOAKI 10 PE3YIIbTATaM MPOBENEHHBIX
WCCIIEJIOBAHHUIN TTYTEM COTJIACOBAHUS TTO3HUIIUN B XOJ1€ OOCYXIEHUS U 0OMEHA MHEHHSIMH.

OByaieHNEe YHUBEPCAJIBHBIMH PeryJSITUBHBIMH I€HCTBUSMH:

CaMOCTOATENBHO TUIAHUPOBATh M OCYIIECTBIISATh CBOIO ITO3HABATENBHYIO JEATEIBHOCTh, ONMpENersis e€ Ielu H
3a/layy, KOHTPOJHMPOBATH M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MpEiaraeMblii airopuTM ACHCTBUN MpH
BBITIOJTHEHWY YYEOHBIX M UCCIENOBATEbCKUX 3aJla4, BRIOMpaTh HanOonee d3p(EeKTUBHBINA CIIOCO0 MX PEHICHUS C YIETOM
MTONTyYeHHsI HOBBIX 3HAHUH O BEIIECTBaX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIIATH CAMOKOHTPOIIb CBOEH JeITeThHOCTH Ha OCHOBE CaMOaHaN3a U CaMOOIIEHKH.

HOPEJIMETHBIE PE3YJIbTATHBI
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[IpeamerHbie pe3yapTaThl OCBOCHUS Kypca «OpraHuuecKas XuMus OTPakaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOH COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUPa, POJIH
XUMHUH B TO3HAHUM SIBJICHWH TPUPOABI, B (POPMHUPOBAHUM MBIIUICHUS U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJMMOM AJIsl pelIeHUs] MPAKTUIECKUX 3a7a4 M HKOJIOTHIECKH 00OCHOBAHHOI'O OTHOILCHHS K CBOEMY
3/I0pOBBIO U MPUPOTHON CPELE;

BJIQJICHUE CHCTEMOM XHWMHYECKHX 3HAaHUH, KOTOpas BKIIOYAET: OCHOBOIOJATalolIUe MOHATHS (XUMHUYECKHH
AIIEMEHT, aTOM, JJIEKTPOHHAsI 000J0YKa aToMa, MOJIEKYa, BaJEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTD, XUMHUYECKas CBSI3b,
CTpyKTypHasi hopMmyiia (pa3BEpHYTast U COKpAIEHHAs ), MOJIb, MOJIIPHASI Macca, MOJSIDHBIM 00bEM, YIIIEPOIHBIN CKEJET,
(dyHKIMOHANBHAS TPYIa, paguKaj, H30MEPHsl, H30MEPbl, TOMOJIOTMYECKUHN Psijl, TOMOJIOTH, YIIIEBOIOPObI, KUCIOPO U
azoTcozepIKallie COeAMHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHbIE COSMHEHNS); TEOPUH U
3aKOHBI (Teopus CTpOEHHs opraHudeckux BemecTB A. M. bByTiepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMA, JIKallMe B OCHOBE ITOHWMAaHUS
MPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SIBICHHN, (PAKTONOTMYECKHE CBEICHHUS O CBOWCTBAX, COCTABE, MOMYyYCHUU U
0e30MacHOM MCTIOB30BAHUH BAXHEHIIINX OPTaHUYECKUX BEIECTB B OBITY U MPAKTHYECKOH JEATELHOCTH YeJIOBEKa;

c(hOPMHUPOBAaHHOCTh YMEHHUH BBIABJIATh XapaKTEPHbIC INPHU3HAKU MOHATHMN, YCTAHABIMBATh WX B3aUMOCBS3b,
WCIOJb30BaTh COOTBETCTBYIOUIME IIOHATHS TPH OINUCAHWM COCTaBa, CTPOEHUS M TPEBPALIEHUH OpPraHMYECKHX
COCIMHCHUIA;

c(OPMHUPOBAHHOCT, YMEHHMH HCIONB30BaTh XHUMHYECKYIO CHMBOIMKY JUISI COCTAaBJICHHS MOJICKYJSPHBIX |
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (OPMYJ OPraHUYECKHX BEHISCTB M YpPaBHEHUM XHMHYECKUX PEAKIIMIA,
W3TrOTaBIMBATh MOJAEIH MOJEKYJ OpPraHWYeCKUX BEIIECTB Ui WJUIIOCTPAIMKM WX XUMHUYECKOrO0 U MPOCTPAHCTBEHHOIO
CTPOCHUS;

chOopMHUPOBaHHOCTH YMEHUH yCTaHABIMBATH MPHUHAUICKHOCTh N3YUYEHHBIX OPTAaHWYECKUX BEUIECTB 1O MX COCTABY
W CTPOCHHIO K ONpee€HHOMY KiIaccy/TpyIne coeMMHeHUH (YTiIeBOI0pOIbl, KHCIOPO M a30TCOIEpKAIINE COSTUHEHUS,
BBICOKOMOJIEKYJISIpHBIE COCIMHEHUS ), JaBaTh MM Ha3BaHUs 10 cucrematudeckord HomeHknatype (IUPAC), a Taxke
MIPUBOJUTH TPUBHAJbHBIE HA3BaHUS OTAEIHHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMUJIICH, alleTHIIEH, STUICHTINKOIb,
TIUIEeprH, (GeHon, (GopMalbleruy, aneranbIeruji, MypaBbUHAs KHCIIOTa, YKCYCHas KHCJIOTa, OJEMHOBas KHCIIOTa,
CTeapHHOBAas KUCIIOTA, TII0K03a, PpyKTOo3a, Kpaxmal, IeII03a, TIINIHIH);

chOpMHUPOBAaHHOCTH YMEHHSI OMPEAENATh BHAbBI XUMHUYECKOW CBA3H B OPTraHMYECKHX COCAMHEHUSAX (OMWHAPHBIE U
KpaTHEIE);

chOopMHPOBAaHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUS TEOPHUH CTPOSHHs OpraHmdeckux BemecTB A. M. bytneposa
JUIsl OOBSICHEHUS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMHUPOBAaHHOCTH YMEHHI XapaKTePHU30BaTh COCTaB, CTPOECHUE, PH3NIECKHE M XUMUIECKHE CBOMCTBA TUITHYHBIX
MpeICTAaBUTENEH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOMMJIICH, alleTuiieH, OyTtaauen-1,3,
MetmiOyTaaneH-1,3, OeH30JI, MeTaHON, 3TaHOJ, ATHJICHTIHMKONb, TIHIEPHH, (EHON, aleTalbleru]l, MypaBbHHAsS W
YKCyCHas KHCIIOTHI, TJIFOKO3a, KpaxMall, IIeJUTI0NI03a, aMHHOYKCYCHAsI KHCJIOTa), WIUTIOCTPHPOBATH TEHETHYECKYIO CBS3h
MKy HIMH yPaBHEHHUSIMHA COOTBETCTBYIOIINX XUMUYECKHAX PEAKIUil C UCIOIB30BaHIEM CTPYKTYPHBIX (POpMYIT;

chOpMHUPOBAaHHOCTh YMEHHS XapaKTepHU30BaTh HCTOUYHUKU YTIIEBOJOPOMHOTO CHIpbS (He(Th, MPUPOAHBIA ras3,
YTOIIb), CIIOCOOBI UX MepepadOTKH U MPAKTHYECKOE MTPHUMEHEHIE MPOTYKTOB MepepadoTKH;

chOopMUPOBAaHHOCTH YMEHHUU MPOBOAUTH BBIUYMCIECHUS 110 XMMHYECKIM YpaBHEHUSM (Macchl, 00hEMa, KOITHIEeCTBA
HCXO/IHOTO BEIIECTBA MJIM MPOIYKTa PEAKI[NH MO0 U3BECTHBIM Macce, 00bEMY, KOTMIECTBY OAHOTO U3 FCXOJHBIX BEIIESCTB
WJTH TIPOJYKTOB PEAKIIHNH);

chOpMHUPOBAaHHOCTh YMEHHH BIAJETh CHCTEMOW 3HAHWA 00 OCHOBHBIX METOJaX HAy4YHOrO TIO3HAHWUA,
WCIONB3yEeMbIX B XMMHH TIPU W3YYEHUHW BEMIECTB M XMMHYECKHX SIBICHUH (HaOdrogeHue, M3MepeHHe, SKCIEPUMEHT,
MOJIEIIMPOBAHNE), UCIONB30BATh CHCTEMHBIE XUMHUYECKNE 3HAHUS ISl MIPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMHU U MX IIPUMEHEHUEM;

chOpMHUPOBAaHHOCTh YMEHHH COONIONaTh MpaBUia IIONB30BAHUS XUMHYECKOM IOCYlIOH © JabopaTOpHBIM
00OpyIOBaHHMEM, a TaKKe NpaBuia OOpaimIeHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSIMH II0 BBITTOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAaHHOCTH YMEHHUH TNIAHUPOBATH M BBHITIOIHITh XUMHUECKHI IKCTIEPUMEHT (TIpeBpaIleHs] OPTaHUuIeCKUX
BEIIECTB TPH HATPEBAHWU, IONydeHHE JTHIIEHA W HM3YYCHHE ero CBOWCTB, KAaYeCTBEHHBIE PEAKIIMH OPTaHHYECKHX
BEIIIECTB, JeHATypalus OEIKOB MpPH HArpeBaHWUH, IBETHBIE PEAKIMU OEITKOB) B COOTBETCTBUU C NPaBUIAMU TEXHUKHU
0e30MacHOCTH TIpU  OOpalleHWH C BeImIeCTBAaMH M JIA0OpPaTOpHBIM O0OpYAOBAaHWEM, IPENCTABISTh PE3yIbTaThl
XMMHYECKOT0 IKCIEpUMeEHTa B (opMe 3allCH YpaBHEHHI COOTBETCTBYIOIIMX pPeaknuii U (popMymupoBaTh BHIBOABI Ha
OCHOBE 3THX Pe3yIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHHI KPUTHYECKH aHAIM3WPOBATH XUMHUYECKYI0 MH(OPMAIWIO, TIOTy4aeMyi0 M3 pPa3HBIX
HMCTOYHHKOB (CpeACTBa MaccoBOM MHpopmanuu, HTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COOJIIOAATH MPaBHiIa 3KOJIOTHUECKH LEIec000pa3HOro MoBeAeHus B ObITY U TPYAOBOH
JEITEIbHOCTH B IIENSAX COXPAHEHMsI CBOErO 370pPOBbS M OKPY)KAIOLIEH MPHUPOTHON Cpenbl, OCO3HABaTh ONAaCHOCTh
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BO3JICHCTBUA Ha >KUBBIE OPraHU3MBbl OIpPENCIEHHBIX OpPTaHUYECKUX BEIIECTB, MOHMMAs cMbicn mokasarens [I1K,
MOSICHATh Ha TPUMEpax CriocoObl YMEHBIIICHUS U MPEIOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HAa OPTaHU3M YEIOBEKa;
JUIE 00yYarONIMXCsl ¢ OTPAHMYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBbS: YMCHUE NPUMEHSTH 3HAHHS 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUI;
JUTSL CIICTIBIX M CJIA0OBHIAIINX O0YYarOMIUXCs: YMEHUE UCIIONb30BaTh PEIbe(PHO-TOYCUHYIO CUCTEMY 0003HAUCHUI
JI. Bpaiins mist 3anucu XMMU9IeCKUX (OpMyIL.

11 KJIACC

[IpeamerHbIie pe3ynbTaThl 0OcBoeHHsI Kypca «O0Imas 1 HeopraHuuecKasi XUMHUSD OTPaxaroT:

c(OPMUPOBAHHOCTh MPENICTABICHUN: O XUMUYECKON COCTaBIISIIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpPa, POJIH
XMMUU B TIO3HAHUW SIBJICHUH TPUPOIBI, B (OPMHUPOBAHMM MBIIUICHUS M KYJIbTYPhI JINYHOCTH, €€ (pYHKIMOHAIEHON
Ir'paMOTHOCTH, HCOGXOI[I/IMOI‘/'I IJId pCHICHHA MPAKTUYCCKUX 3a/la4 U 9KOJIOTMYCCKU O6OCHOB3HHOI‘O OTHOLICHUA K CBOEMY
3/I0pOBBIO U MPUPOTHON CPELE;

BJIaACHUEC CHUCTEMOM XHUMHYECKHX 3HaHI/II\/'I, KOTOpasA BKIIOYACT: OCHOBOIIOJIAraromiyve IOHATHUA (XI/IMI/I‘IGCKI/Iﬁ
JJIEMEHT, aTOM, HW30TOM, S-, P-, O- 9JEKTpOHHBIC OpPOUTAIM aTOMOB, HMOH, MOJICKYJa, MOJIb, MOJISIPHBIH 00BEM,
BaJICHTHOCTD, QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHUCJICHHUA, XUMHYECCKas CBA3b (KOBaJ'IeHTHaH, HOHHasd,
MeTaJUIMYecKasi, BOJOPOJHAS), KpUCTAJUIMUECKass peHI€TKa, THUNBl XMMHUYECKUX pEaKLIHUH, pPacTBOp, 3JIEKTPOIHUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOTUTHYECKas IUCCOLMUAINS, OKHUCIHUTENb, BOCCTAHOBUTENH, CKOPOCTb XHMHYECKOM peakiuu,
XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHs DIEKTPOIMTHYECKON AMccoranny, nepuoandeckuii 3akod J[. U.
MenneneeBa, 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHWS M TPEBpAIIEHUS SHEPTHH IPH XUMHUYECKUX
peaKHI/ISIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI  SI3BIK XUMHH, MHUPOBO33PECHUCCKUE 3HAHHUA, JICKAIUME B OCHOBEC
IMMOHMMAaHUSA NPUYUHHOCTU U CUCTEMHOCTH XHUMHUYCCKUX SIBJ'IeHI/II\/lI, (i)aKTOHOFI/I‘-IeCKI/Ie CBCIACHUA O CBOfICTBaX, COCTaBeC,
MONTydYeHNH ¥ O€30IacHOM HCIMOJb30BAHMHM BAKHEWITNX HEOPTaHWMYECKHMX BEIIECTB B OBITY M IPAKTUYECKOH
JeSITETFHOCTH YEIIOBEKa;

Cq)OpMHpOBaHHOCTB YMeHI/II\/lI BBIABJIATE XapPaKTCPHBIC IIPU3HAKU HOH)ITI/II‘/‘I, yYCTaHaBJIMBaThb HUX B3aMMOCBA3b,
HCII0JIB30BAaTh COOTBETCTBYIOUIME MMOHATUA IIPU OITMCAHNU HEOPTAaHNYCCKUX BEIICCTB U UX HpeBpameHHﬁ;

c(OPMUPOBAHHOCT YMEHHUH HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJMKY A COCTaBieHHS (OpPMYJ BELIECTB U
YpaBHEHUH XMMHYCCKHX peakiui, cucrematudeckyio HoMmeHKiIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTIACIbHBIX
HEOPraHUYEeCKUX BEINECTB (YrapHblil ras, yrileKHCIbIH Ia3, aMMHaK, ram€Has W3BECTb, HeralmcéHas U3BECThb, UThEBAs
conia, TUPHT U IPYTHE);

c(OPMUPOBAHHOCTh yMEHHMH OIpeNeNsiTh BaJIEHTHOCTb U CTEHEHb OKUCIECHHS XUMHMUYECKUX 3JIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJl XMMUYECKON CBsI3M (KOBaJEHTHAs, MOHHAs, METaJUIMYECKas, BOIOPOAHAs) B
COEIMHEHUSAX, THUIl KPUCTAUIMUECKOM peIIETKM KOHKPETHOrOo BeIlecTBa (AaTOMHAas, MOJEKYJspHas, WOHHad,
MeTaJJIN4ecKast), XapaKkTep Cpezbl B BOIHBIX PACTBOPAX HEOPraHUUECKUX COCIUHEHU;

c(OpMUPOBAHHOCTE YMEHHMH YCTaHABIMBATH IPUHAIJICKHOCTh HEOPTAHMYECKHX BEIECTB IO WX COCTaBy K
OIpenenéHHOMY KJacCy/Tpylile COSOUHEHHM (IIPOCThIe BEIIECTBA — METAUIBl M HEMETasUlbl, OKCHIbI, OCHOBAHMI,
KHCIIOTHI, aM(pOTepHbIE THIPOKCHIBI, COJTH);

chopMHUPOBAaHHOCTh YMEHUH PACKPBIBATH CMBICI Ieproandeckoro 3akona J[. V. MeHeneeBa u 1eMOHCTpHUPOBATH
ero CUCTEMATU3HPYIOILYI0, OObSICHUTENbHYIO U IPOrHOCTUYECKYIO (DyHKIINHY;

c(OPMUPOBAHHOCT YMEHHUH XapaKTepH30BaTh IJIEKTPOHHOE CTPOEHHE AaTOMOB XHUMHMYECKUX 3JIeMEHTOB 1—4
neprooB Ilepromnueckoid cucTeMbl XMUMHUYecKHx d3jemenToB JI. M. MenjgeneeBa, UCIONb3ys MOHATHSA «S-, P-, d-
JJIEKTPOHHBIE OPOUTANIN», «IHEPIeTHUECKHE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHYECKHX
3JIEMEHTOB M MX COCAMHEHWH o mepuomaM u rpynnam llepumomumyeckoil cucrteMbl XUMHYecKUX sneMeHToB [ WM.
Menneneena;

chOpMHUPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA HEOPTaHUYECKHX
BEILECTB PA3JIMYHBIX KIACCOB, IOATBEPXKIATh CYIIECTBOBAHME TI'€HETHYECKOW CBA3M MEXKIY HEOpPraHHYECKUMHU
BEILECTBAMH C ITIOMOLIbIO YPAaBHEHUH COOTBETCTBYIOLIMX XHUMHUECKUX PEaKUNi;

c(OPMUPOBAHHOCTE YMEHMSI KJIACCU(DMIMPOBATHE XUMHUYECKHE DPEAKUUH IO PA3IMYHBIM IPH3HAKaM (YUCTy W
COCTaBy pearupymolux BEIIECTB, TEMIOBOMY 3(dexTy peakuuu, H3MEHEHHIO CTENeHEH OKMCIIEHHs 3JEMEHTOB,
00paTHMOCTH PEAKIMH, YHaCTHIO KaTaJln3aTopa);

c(OPMUPOBAHHOCTE YMEHHH COCTaBISTh YPaBHEHUS PEAKUMH PA3IMYHBIX THUIIOB, IMOJHBIE M COKPALIEHHBIC
YpaBHEHHUS PEaKii HOHHOrO 0OMEHa, YIUTHIBAs YCIOBHUS, IPH KOTOPBIX 3TH PEAKLUU UIYT 10 KOHIIA;

c(OPMUPOBAHHOCTE YMEHHUI NPOBOAUTH pPEAKLHUH, IOATBEP)KAAIONINE KAueCTBEHHBIH COCTaB Ppa3IMYHBIX
HEOPTaHWYECKUX BEIECTB, pACIO3HABaTh ONBITHBIM MYTEM HMOHBI, TNPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHWYECKHUX BEILECTB;

c(OPMUPOBAHHOCT YMEHUH PACKpPBIBATh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHUI MOCPEACTBOM
COCTaBJICHHUSI DJIEKTPOHHOT 0 OasiaHca 3TUX PEaKLu;
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c(hOpMHUPOBAaHHOCTh YMEHHUH OOBSCHATh 3aBUCHMOCTh CKOPOCTU XMMUYECKON PEaKIUU OT Pa3IMYHBIX (PaKTOpPOB;
XapakTep CMEIICHUSI XUMUYECKOT0 PABHOBECHSI B 3aBUCHMOCTH OT BHEIIHETr0 Bo3zericTBus (mpuniun Jle lllarense);

c(hOpMHUPOBAaHHOCTh YMEHUH XapaKTEpU30BaTh XMMHUYECKUE IPOIECCHI, JICKAIIUEC B OCHOBE IPOMBIIUICHHOTO
MOJTy4YeHHsI CEPHOM KHUCJIOThI, aMMHAaKa, a TaKXkKe COPMHUPOBAHHOCTh MPEACTABICHHI 00 OOIIMX HAYYHBIX MPUHIIMIAX U
AKOJIOTUYECKHUX TPOOIEeMaxX XUMUYECKOT O IIPOU3BOJICTRA;

c(hOpMHUPOBAaHHOCTh YMEHUH MPOBOAUTH BBIYHMCICHUS C MCIIONB30BAHUEM IOHSATHUS «MaccoBas JIOJs BEUISCTBA B
pacTBOpe», OOBEMHBIX OTHOIICHHWW Ta30B MPH XUMHYCCKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMa Tra3oB IO
M3BECTHOMY KOJMYECTBY BEIISCTBA, MAcce WM OOBEMY OIHOTO M3 YYAaCTBYIOIIUX B PEAKIUH BEUISCTB, TEIIOBOTO
a¢dekra peakiiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIICCTB, MPEBPAIICHHUS U COXPAHCHUS SHEPTHH;

c(hOPMHUPOBAaHHOCTh YMEHHH COOJIONATh IIpPaBUa IIOJb30BAHUS XUMHUYECKOH TIOCYIOW W J1abOpaTOpHBIM
000pyIOBaHMEM, a TAaKKe MpaBuia OOpalleHHS C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSAMHU TI0 BBIMOJIHCHUIO
J1Ta00PaTOPHBIX XUMUYECKUX OIBITOB;

c(hOPMHUPOBAaHHOCTh YMEHHI IUIAHUPOBATh W BBIMOJHATH XUMUYECKHHA SKCICPUMEHT (pa3jioKeHUE IMEepOoKcuaa
BOJIOpOJia B MPHUCYTCTBUM KaTaJIW3aTOpPa, OINPEACIEHUE CPEAbl PACTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBLHOIO
WHIMKATOpa, BJIMSHUAC Pa3IHUYHBIX (PAKTOPOB Ha CKOPOCTh XHMHUYECKOW pEaKIMHM, PEaKIMd HOHHOIO OOMEHa,
KaueCTBEHHBIC PEaKIuu Ha Cysb(ar-, kKapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUSI, PEIICHUE YKCIIEPUMEHTAIIbHBIX
3aja4 o TeMaM «Mertaibl» 1 «Hemeramib») B COOTBETCTBHH C MTPaBUJIAMU TEXHUKH 0€30MACHOCTH P OOPAIICHUU C
BEIIECTBAMHU M J1a0OpaTOPHBIM OOOPYIOBAaHUEM, MPEIACTABIIATh PE3yJbTaThl XMMHUYECKOIO 3KCIIEPUMEHTa B (opme
3aMKCH YPaBHEHHI COOTBETCTBYIOIIMX PEAKIUi 1 GOpPMYyIUPOBAThH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOR;

c(hOPMHUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAJIM3WPOBATh XUMHUYECKYI0 MH(OPMAIMIO, TOIy4aeMyi0 M3 Pa3HbIX
WCTOYHHMKOB (CPEACTBa MacCOBOM KOMMYHHUKAIMH, IHTepHET U APYTHUX);

c(hOPMHUPOBAaHHOCTh YMEHHH COOII0AAaTh MPaBUIIa IKOJOIHUECKH 11e7IeCO00Pa3HOro MOBEIECHUS B OBITY U TPY/I0BOM
JIEATEIbHOCTA B LEJISAX COXPAaHEHHUsI CBOErO 370pOBbS M OKpYXKalollled MPUPOAHOM Cpeibl, OCO3HABaTh OINACHOCTh
BO3JIEMCTBHUS Ha KMBBIE OPraHU3MBbI ONPE/IETIEHHBIX BEIIECTB, TOHUMAas cMbici noka3artens [IJIK, noscHsITh Ha npumepax
CHOCOOBI YMEHBIIICHHS M MTPEIOTBPAILICHHUS UX BPEIHOIO BO3ICHCTBUS HA OPraHU3M YEIOBEKa;

JUIE O0YYaIONIMXCSl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHUE NPUMEHSTh 3HaHHS 00 OCHOBHBIX
JIOCTYIHBIX METO[aX MTO3HAHMS BEUIECTB U XUMUYECKUX SIBJIEHU;

JUTSL CJICTIBIX M CJIA0OBHIAIINX OOYYarOIIUXCS: YMEHUE UCIIOIb30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY 0003HAUCHH
JL Bpaitns JUISt 3anncu XUMHYECKUX dhopmyr.
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TEMATHYECKOE IINTAHUPOBAHUE

Pabouas mporpamma mo ydeOHOMY mnpeamMeTy «XuMHs» Ppa3padoTaHa

¢ y4érom

pabo4eii mporpamMMsl

BOCIHMTAHMS, YTO OTPAKEHO B JHMYHOCTHBIX IUIAHHPYEMBIX pe3yJbTaTax M o00eclmeYHBAeT  Ppeanu3aluio
HHBAPHAHTHBIX MoayJiei M) IPOrpaMmbl «YpouHast AeAITeJIbHOCTDY, «BHeIKoJIbHbIE
MeponpuATHs»,«OCHOBHBIE IKOJbHBIE Te1a» U «CounaibHoe NapTHEPCTBOY.
10 KJIACC
KosnuecTBo 4acoB DJ1eKTPOHHbIE
Ne HaumenoBanue pazgesnoB u u@poBbIe
n/n TEeM Ipor aMMpr ! B P f::; (zll);:)BaTeJ)mnme Mporpamma
porp cero KP P BOCMUTAHMA
pecypcsl
Paznen 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XMMHMH UM «Ypounas
[Ipeamer opranuyecKoit ACATEIBHOCTD.
11 xumun. Teopust cTpoeHust 3 bubmmoreka [IOK Ycranosienue
' OpPTraHUYEeCKHMX COEITUHEHHI https://m.edsoo.ru/7f41837 AOBEPHUTCIIBHBIX
A M ByTﬂepOBa OTHOIICHUHN MEKIAY
— yuuTeIeM U €ro
Hroro no pazaeny 3 yUCHUKaMu,
CIOCOOCTBYIOIIIUX
Paznen 2.Y11eBo10poasbl MO3UTHBHOMY
BOCIIPHUATHIO
21 [IpenensHbBIE YTIIEBOIOPOIBI 2 bubmuoreka [HOK yanfHMHCH
— aJIKaHbl https://m.edsoo0.ru/7f41837 TpeGopanmii "
Henpenenpanie pPOCKO HTENs,
pea bub6mmoreka [JOK P i
22 YITICBOZIOpOEL: ATKCHEL, 6 1 https://m.edso0.ru/7f41837 npranieienio
AJIKAIAEHBI, AJIKUHBI * * * BgHMaHHﬂ . K
00C acMou Ha
23 Apomaruueckue 2 bubmmoreka [IOK ypoizcin)opMauHH
' YTJIEBOZOP OB https://m.edso0.ru/7f41837 (bopmupoBae
[IpuponHble HCTOUHUKHU OTBETCTBEHHOTO
pHpol bub6mmoreka [JOK
2.4 YIII€BOJOPOJIOB U UX 3 1 . OTHOMICHHS K
https://m.edso0.ru/7f41837 CHIIIO
repepadoTKa ya »
TOTOBHOCTHU u
Uroro mo pazaeny 13 CIIOCOGHOCTH

00y4alomuXCst K

Pa3znen 3.Kucjgopoacoaep:xkamniue opranndeckie coeTuHeHust

CaMOpa3BUTHIO nu

BuGnorexa [IOK caMo00pa30BaHUIO
31 CrnpTe. denon 3 https://m.edso0.ru/7f41837 iimBauHH OCHOBIGE
39 Amppernnsl. KapboHoBbie 7 1 bubmmoreka LJOK 0GyUeHHIO "
' KHUCIOTHI. CIIOXKHBIE D(UPBI https://m.edsoo.ru/7f41837 O3HAHHIO
Bub6anorexa [TOK (bopmuposanme
3.3 MR 3 1 https://m.edso0.ru/7f41837 KOMMYHHMKATHBHOH
KOMIICTCHTHOCTH B
HWroro 1o pasmeny 13 obmerHn "
COTPYAHUYECTBE CO
Paznen 4.A30Tcoaep:kanine opranuveckne coeJuHeHus CBCPCTHUKAMU
AmuHBI. AMHUHOKHCIIOTEI. Bubnuoreka IJOK (opmuposariue
4.1 b 3 https://m.edsoo.ru/7f41837 ocHoB
CIKH pS.//m. : 3KOJIOTHYECKOM
Uroro no pasaeny 3 KYTETYPBI .
COOTBETCTBYIOIIECU
Paszzes 5.BbICOKOMOJIEKYJISIPHBIE COCHHEHHUS COBPEMCHHOMY
OBHIO
51 [Tnactmaccel. Kayuyku. 2 1 Bubmmorexa LIOK zionomqecxoro
Boiokna https://m.edsoo.ru/7f41837 MBIILTEHUS
Uroro no pasaeny 2 peAeTa.
OBILIEE KOJIMYECTBO YACOB I10 34 3 2
[NPO'PAMME
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11 KJIACC

Ni KosnuecTBo 4acoB
DJIeKTPOHHBbIE
0| e pscion e boonss) e | o
/ porp Beero KP P p BOCNUTAHUA
. pecypcsl
Pa3jnen 1.TeopeTuyeckne 0CHOBbI XMMHH UM «Ypounas
CtpoeHue aTOMOB. AEATETLHOCTDY.
1 [epronuyeckuii 3aKoH U bubaunoreka [IOK YcraHoBnieH#e
1 | Tepnomueckas cucrema 3 https://m.edsoo.ru/7f4 | AOBCPUTCIBHEIX
XUMHYECKUX deMenToB [1. 1. 1837 OTI:I?;I;ILHH HMeX:iZ
MenneneeBa ﬁeHHKaMH
B K :
1. CrpoeHue BelecTsa. H6H,HOTeKa 1o CNI0COOCTBYIOMHX
5 MHOFOOBPA3HE BELCCTE 4 https://m.edsoo.ru/7f4 | nosuruBaOoMYy
p m 1837 BOCIHPHUSITUIO
bubnuoreka [JOK yHatamuces
1. TpeboBaHuit "
3 XuMIUecKre peakiiuu 6 1 1 https://m.edsoo.ru/7f4 pocs’ yauTens
1837 MPUBJICUCHUTIO ux
Hroro no pazaeny 13 222;4;;::1\4012 Hz
Pa3znen 2.Heopranuyeckasi XuMusi yPpOKe MHpopMaIH
¢dopmupoBaHue
2 bubimoreka [IOK OTBETCTBEHHOIO
1' Merasist 6 1 https://m.eds00.ru/7f4 | oraourenust K
1837 YUEHHUIO, TOTOBHOCTH
) BuGuorexa [IOK 1/16 CIIOCOOHOCTH
" | Hemeramnmsr 9 1 1 https://m.edsoo.ru/7f4 | COYIAOMIXCA K
2 1837 CaMOpPa3BHUTHIO u
caMo00pa3oBaHUIO Ha
bubmmoreka [JOK OCHOBE MOTHBALIUU K
2. CBs13b HEOPraHUYECKUX U )
2 https://m.edsoo.ru/7f4 | obyyenuro "
3 OpPTaHUYECKHUX BEILECTB 1837 HO3HAHMIO
¢dbopmupoBaHue
Uroro mo pazneny 17 KOMM YHUKaTHBHOI1
KOMIICTCHTHOCTH B
Pa3znen 3. Xumus u JKH3Hb 001NN u
3 bubmmoreka LJOK COTPYIHUYIECTBE  CO
" | Xumus v KU3Hb 4 1 https://m.edsoo.ru/7f4 | CBepPCTHHKAMH
1 1837 dopmupoBanue
OCHOB
3KOJIOTHYECKOI
KYJbTYpPbI
COOTBETCTBYIOILIEH
HUroro mo pazneny 4 COBPCMCHHOMY
YPOBHIO
9KOJIOTHYECKOr0
MBIIIJICHUA
OBLIEE KOJIMYECTBO YACOB 34 3 3
110 ITPOI'PAMME
Berinucka BepHa 29.08.2023r.
JupeKTop WKOJIbI <Cy 7. IIpoxonenxo E.1O.
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