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HOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHUM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHuUsl pa3paboTaHa Ha
OCHOBE:!

o denepanbHOrO TOCYIAPCTBEHHOTO CTaHAApTa CPEAHEro OOIIEero oOpa3oBaHUs,
YTBEPKJIEHHOTO NpuKka3oM MuHuctepcTBa oopazoBanus u Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413 (c u3amMeHeHHsIMU U JTontoTHEHUsAMHA OT 29.12.2014 Ne 1645, ot 31.12.2015
Ne 1578, ot 29.06.2017 Ne 613, ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, 12.08.2022
Ne732);

. ®denepanbHON 00pa30oBaTENbHON MPOTpaMMON CpeaHEro olIiero oopa3zoBaHusl,
YTBEPKJICHHOM IprKa3oM MuHucTepcTBa oOpazoBaHusl U Hayku Poccuiickoit deneparuu ot
18.05.2023 Ne371;

o OcHoBHOII 00pa3oBaTeIbHOW MPOTPaMMBI CpeAHero oo6imero o0pa3oBaHUs
MAOY «COHI Nel37», yrBepkaenHoit mpukazom MAQOY «COII Nel37» ot 22.08.2024
Ne 392-ocH.;

° YyeOHOro 1mimaHa cpegaHero ooOmiero odpasoBanus Ha 2024/2025 y4eOHbII oA
MAOY «COIII Nel137y», yrBepknenHoro npukazoM MAOY «COII Nel37» or 22.08.2024
Ne 392-ocH.;

o Kanenmapuoro  yuebnoro rpaduka Ha  2024/2025  y4yeOHbIH  TOA
MAOY «COII Nel37», yrepxkaenHoro npukazom MAQOY «COII Nel37» ot 22.08.2024
Ne 392-ocH.;

. [Tonoxxenust o paboueit mporpaMmme yueOHOro TIpeaMeTa, yaeOHOro Kypca, Kypca
BHEYPOUHOM JI€SITENbHOCTH, YyTBEpKJAEHHOro rmnpukazom MAOY «COII Nel37» ot
25.08.2023 Ne 337-0cH.;

. [Iporpammsl Boctiutanust MAOY «COLI Nel37».

. ¢ yu€tom KoHuenuuu mnpenogaBaHus ydueOHOTO mpenMera «XHUMHUS» B
oOpa3oBaTeNbHBIX OpraHuzanusx Poccuiickori ®enepanuu, pean3ylOIMUX OCHOBHBIC
o0pa3oBaTeNbHBIE IPOTPAMMBI, U OCHOBHBIX MON0XKeHUN «CTpaTerun pa3BUTHs BOCTIUTAHHS B
Poccuiickoit denepanun Ha niepuon g0 2025 roga» (Pacmopsixenue I[lpaButrensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJIOB K pa3pabOTKe MpOTrpaMMbl MO XUMHUHU, K OINpeAeNIeHHI0 o00Iei
cTpateruu OOy4YeHHWs, BOCMUTAHUS U PA3BUTHS OOy4YaIOIIMXCS CpPEACTBaMH Y4eOHOTO
npeamera «Xumus» st 10 kimaccoB Ha 0a30BOM YPOBHE COCTAaBWJIM KOHIIENITYallbHbBIC
nonoxkenust ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH, COAEp)KaHUS, Pe3yIbTaTOB
oOydeHus 1 TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMmudeckoe 00pa3oBaHME, TOJy4aeMO€ BBIITYCKHHMKaMHU 00I1e00pa3oBaTeIbHOM
OpraHu3aluy, SBIACTCS HEOTHEMJIEMOM dYacThl0 HX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIONIIM JTAllOM PeaU3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITHOUYEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJTOCTHOM CHCTEME XHUMHUUYECKOro oO0pa3oBaHMs. OTH IIEHHOCTHU
KacaroTCs MO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTyphI
YelloBeKa, a TaKXKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
npupoaHoi cpene. Peamusyercss Xxmmudeckoe o00pa3oBaHHE OOYy4alOUIMXCS HAa YPOBHE
cpenHero odmiero o0pa3oBaHUs CpeACTBAMHU y4yeOHOro npeamera «XHUMHUS», COJAEp)KaHUE U
IOCTPOCHHE KOTOPOTO OMNpENeieHbl B MpOrpaMMe MO XUMHUU C Y4€TOM creuu(UuKud Hayku
XUMUH, €€ 3HAUYCHUSI B TIO3HAHUU TPUPOJILI U B MAaTEPUAIbHOI XKU3HU OOIIECTBA, & TAKKE C
y4€TOM OOIIMX IIeJiel M MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI
cpeanero obmiero oopaszoBanus B Poccuiickoit denepanuu.

XuMHSI Kak DdJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWrpaeT ocoOyl poyib B
COBPEMEHHOU IUBWIM3AINH, B CO3/IaHUH HOBOW 0a3bl MaTepUAIbHON KyIbTYpbl. OHa BHOCHT
CBOI1 BK/IaJ B (OpMUPOBAHUE PAIIMOHAILHOTO HAYYHOT'O MBIILJIEHUS, B CO3/IaHUE IIEIOCTHOTO
Ope/CTaBICHUST 00 OKpYXKarolleM MHpE KaK O €IUHCTBE MPUPOJbl M 4YelOBEKa, KOTOPOe



(dhopmupyeTcsi B XUMUU HA OCHOBE MMOHMMAaHMS BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MUPA,
OCO3HAHUsI B3aMMOCBSI3M MEXKJYy CTPOCHHEM BEIIECTB, MX CBOWCTBAMU U BO3MOXKHBIMH
00JacTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSL C JPYTHMU €CTECTBEHHBIMH HayKaMH, XHUMHUS CTaja
HEOTHEMJIEMOI YacThI0O MHPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEHIHOTO TpyJa U
KU3HU KaX0ro wieHa obiectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3UAaTeNbHas, Kak Hayka
BBICOKHMX TEXHOJIOTUI HaIpaBieHa Ha PEIICHUE II100adbHbIX MPOOJIeM YCTOMYHUBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKON, MHUILIEBON, SKOJOTMYECKOW O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBeTcTBUM C OOHIMMH HENIMH U MPUHIUIIAMU CPEIHEro o0IIero oOpa3oBaHUS
cojepkanue npeamera «Xumus» (10 kmacc, 6a30Bblil ypoBEHb U3y4Y€HUs1) OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJTOTOBKY OOYYalOIIUXCs, HEOOXOIUMYIO UM JJIs
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS] B KU3Hb COIMYMA,
MPOJODKEHUST 00pa30BaHUs B PA3IUYHBIX OOJIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocTaBnsiromMu  ripefmMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHudeckas
xumus» U «OOmmas W HeopraHuyeckas XHMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUS
KOTOPBIX SBJIIOTCSI OCHOBBI 0a30BOM HAYKM: CHCTEMa 3HAHUIM IO HEOPraHWYECKON XMMHH (C
BKJIIOYECHUEM 3HAHUU M3 OOIIeH XMMHUM) M OpPraHHYecKoil xumuu. POpMHUpPOBAHHE TAHHON
CUCTEMBbl 3HaHUU MIPHU U3YyYEHUU MpeaMeTa 00eCrieunBaeT BOZMOXKHOCTh PACCMOTPEHUSI BCETO
MHOT'000pa3us BEMIECTB Ha OCHOBE OOIIUX MOHSITUHN, 3aKOHOB M TEOPUN XUMUHU.

CtpykTypa conepxkanHus KypcoB — «Opranudeckas xumusi» u «OOmas u
HeopraHu4veckass XMMHUs» CPOPMHUPOBaHA B MPOrpamMMe MO XUMHUHU Ha OCHOBE CHUCTEMHOTO
moaxoJa K M3YYCHHIO Y4eOHOro maTepuana M OOYCIIOBIIEHa HMCTOPUYECKH OOOCHOBAaHHBIM
pPa3BUTUEM 3HAHHUW Ha ONPENEIEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKon
XUMHHM BEHIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCUYECKOM TEOPUU CTPOECHHUS
OpPraHMYECKUX COCIMHEHMM, a TaKKEe Ha YPOBHE CTEPECOXUMHUYECKHX U DIIEKTPOHHBIX
MpeACTaBICHUN 0 cTpoeHuu BemlecTB. CBeleHus 00 U3y4aeMbIX B Kypce BEIEeCTBaX JAal0TCs B
Pa3BUTUU — OT YTJIEBOJIOPOJIOB JIO CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeIMHEHUH. B Kkypce
OpPraHMYECKOW XMMHUH TOy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHusl TIEpPBOHAYATBHBIC MPEACTABICHUS O XMMHYECKOW CBSI3U, KIACCHU(PUKAIMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT HX CTPOEHHUS, O XHUMHUYECKOU
peaKkuu.

[Ton HOBBIM yTJIOM 3peHUsI B IpenMeTe «XuMus» 0a30BOTO YPOBHS pacCMaTpPUBAETCS
W3y4YeHHBI Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI TEOPETUUECKUN MaTepuan u
(haKTOJIOTHYECKHE CBEACHUS O BEIIECTBAX M XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01m1as 1 HeoOpraHuYecKasi XUMUsD» 00YJaroIIUMCS TTPEIOCTABISAETCS BOSMOXHOCTh OCO3HATH
3HAUEHUE TEPUOJMYECKOTO 3aKOHA C OOMIETEOPETHYECKMX W METOJOJIOTUYECKUX TO3HIIHH,
Iy0e TMOHATh UCTOPUYECKOE M3MEHEHHE (YHKIMM ATOTO 3aKOHa — OT obOoOIiaromen 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

EnuHas cucrema 3HaHUN O BAXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
W TPUMEHEHUH, a TAKXKE O XMMHUUYECKHUX PEAKIMAX, HUX CYIIHOCTH MU 3aKOHOMEPHOCTSIX
IpPOTEKaHUsl JONOJIHAETCs B Kypcax 10 Kiacca 3jeMEHTaMU COAEPKAHUS, HMEIOIIMMU
KYJbTYPOJOTUYECKUI U TPUKIATHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT NMOHUMAHUIO
B3aMMOCBA3W XUMHHM C JPYTMMH HAyKaMmH, PACKPBIBAIOT €€ POJIb B II03HABATEIBHOW U
NPAKTUYECKOW JESTEIIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBa)XKEHMSI K MPOIIECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUTIOKEHUN XUMHUU, TOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIIEMax, CBI3aHHBIX C XHMHUEH,
KPUTHUYECKH OCMBICIUBATH MHPOPMAIUIO U IPUMEHSTH €€ ISl TOMOJHEHUsI 3HAaHUH, pelleHus
MHTEJUICKTYaJIbHBIX M 3KCIEPUMEHTAJIbHBIX MCCIEN0BAaTENbCKUX 3a/1au. B 1ienom coxepkanue



y4e0HOTO mpeaMeTa «XUMUsS» JAaHHOTO YPOBHS M3yUEHUs OPUECHTHUPOBAHO HA (POPMUPOBAHHE
y OOy4aromuxcsi MUPOBO33PEHUYECKOW OCHOBBI JJisi MOHUMaHUS (puiiocopckux uaen, Takux
KaK: MaTepuajJbHOE E€IMHCTBO HEOPTaHMYECKOTO0 M OPraHUYeCKOro MHpa, OOYCIOBICHHOCTH
CBOMCTB BEIIECTB WX COCTABOM M CTPOCHHEM, TO3HABAEMOCTHh MPHUPOIHBIX SIBICHHHA TyTEM
IKCIIEPUMEHTA W PEIICHUS TPOTUBOPECYUN MEXIYy HOBBIMH (DaKTaMU M TEOPETHUYECKUMH
NPENOChIIKAMU, OCO3HAHHME POJIM XMUMHH B PEIICHUU HKOJIOTMUYECKHX MpoOJieM, a Takke
mpo0sieM COEPEeKEHUST DHEPTreTUYCCKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHH H
MaTepHaJIOB.

B mnnane pemieHusi 3ajady BOCHUTAHHS, PAa3BUTHUS U COIMAIM3AIMHN OOYUYaIOIIUXCS
OPUHSATBIE TPOrPaMMON MO XUMHHM TMOJXOIbl K OMPENETICHUIO COACPKAHHUS M IMOCTPOEHUS
npeaMeTa MpeycMaTpruBaT (HOPMHUPOBAHNE YHUBEPCATHHBIX YUCOHBIX JCUCTBHMA, MMEIONTUX
0a30BO€ 3HAYCHHE VIS PA3IMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUS TPOOIeM, TIONCKa, aHAIIA3a
u o0paboTku uWHGOpPMAIMHA, HEOOXOAMMBIX IS NMPUOOPETCHHS OIbITA MPAKTHYSCKOH U
HCCIICIOBATEIBCKON IEATEIFHOCTH, 3aHUMAIOIICH BAKHOE MECTO B TTIO3HAHUU XUMHH.

B mpakTuke npenogaBaHus XMMUU Kak Ha ypOBHE OCHOBHOIO oOuiero oOpa3oBaHuS,
TaK ¥ Ha YPOBHE CpenHero oOmiero oOpa3oBaHUs, IMPHU OMPEIEICHUH COJIEePKATEIbHOM
XapaKTepUCTUKU MIeJieH W3Y4YeHHs] TpeIMeTa HaIpaBICHHEM MEePBOCTENEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO TIpU3HAETCA (HOPMHPOBAHUE OCHOB XHUMHYECKOW HAyKd Kak o00IacTH
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYCCKOW NEATCIHLHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMITIOHEHTOB MHUPOBOM KynbTypbl. C METOIUYECKOM TOUYKM 3pPEHUS TaKOW MOJXOA K
OTIPEICIICHUIO [IEeTICH N3YUCHHUS MTPEMETA SIBIISICTCS BIIOJTHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHUS TJIABHBIMU IEJSIMU M3YUCHUS MPEAMETa « XUMUS» Ha
6a3oBoM ypoBHe (10 KJ1.) ABIAIOTCS:

° dhopMHUpOBaHUE CHCTEMbI XMMHUYCCKUX 3HAHWHA KaK BXKHEHIIICH COCTaBIISIOIICH
€CTCCTBCHHO-HAYYHON KAapTUHBI MHpPA, B OCHOBE KOTOPOW JIeKAT KIFOUYCBBIC TOHSATHUSA,
(dbyHIaMEHTaIbHBIC 3aKOHBI M TCOPUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TIOHUMAaHUE
CYITHOCTH JIOCTYNMHBIX O0OOOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C
WCTOpHUEH X Pa3BUTHS U CTAHOBJICHUS,

o dbopMUpOBaHME ¥ pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BCIIECTB W XUMHUYCCKUX  PEAKIUH, HEOOXOMUMBIX I  NPUOOPETCHHS  YMCHHMA
OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SBJICHUW, UMEIOIIMX MECTO B MPUPOJIE, B
MIPAKTUYECKON U NTOBCEHEBHOM KU3HU;

o pa3BUTHE YMEHHH W CIIOCOOOB JESTEILHOCTH, CBSI3aHHBIX C HAOIOJIEHUEM U
O00BSICHEHHEM XHUMUYECKOTO IKCIIEPHUMEHTA, COOJTIO/ICHIEM MPaBUII O€301aCHOTO 00paIeHUS C
BEII[ECTBAMH.

Hapsiny ¢ atum, coepkaTelibHas XapaKTEPUCTHKA [IeIeH U 3a71a9 U3YYCHUS TpeIMeTa B
mporpaMMe TI0 XHMHHM YTOYHEHA M CKOPPCKTUPOBAHA B COOTBETCTBHM C HOBBIMH
MPUOPUTETAMH B CUCTEME CpefHero olrero oopa3zoBanus. CeroHs B MPENoIaBaHU XUMHUU B
OoJbIIel CTEeHH OTHAETCS MPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJEPKaHUS
oOydYeHHUs, OpPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIITYCKHUKA  00IIe00pa3oBaTeIbHON
OpraHM3aIliy, BIAJCIONIETO He HA0OPOM 3HAHUM, a (YHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh
crocobamMu ¥ YMEHUSIMU aKTHBHOTO TIOJTYUYEHUS 3HAHWUN U MPUMEHEHHUsI UX B PEATbHOMN KU3HH
JUIS pEIICHUS TPAKTUYECKUX 3a]au.

B cBs3u ¢ 3TUM mnpu u3ydeHHMH TnpeaMera «XHUMHsS» JAOMUHHUPYIOIIEEe 3HaYeHUE
MPUOOPETAIOT TAKKE MEJIN U 33729, KaK:

amanrtanys OOydJaromuxcsi K YCJIOBHSIM JUHAMHUYHO Pa3BUBAIOIICTOCS MUPA,
(dbopMHUpOBaHUE HWHTEIUIEKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K CamM000pa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;



dopmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOUIMX YHUBEPCAIbHOE 3HAYEHUE JUIS Ppa3IMYHBIX BUIOB JAESITEIbHOCTH: pEIIEHUs
npo0jeM, MOUCKa, aHanu3a U o0paboTKU WHGOPMAIUK, HEOOXOMAUMBIX JISI MPUOOPETCHUS
OTIBITAa JEATENBHOCTH, KOTOpas 3aHMMAaeT BAaXHOE MECTO B MO3HAHWM XUMHH, a TaKXKe I
OLIEHKH C TIO3UIINH IKOJIOTUIECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHIX
IPOIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEy;

pa3BUTHE  TIO3HABATEIBHBIX  HWHTEPECOB, HMHTEIUICKTYyadbHBIX W  TBOPYECKUX
CIOCOOHOCTEN 00yYaroIUXCsl: CIIOCOOHOCTH CaMOCTOATEIBHO IPUOOPETATh HOBBIE 3HAHUS 110
XUMHH B COOTBETCTBHM C J>KU3HEHHBIMH TMOTPEOHOCTSIMHU, HCIIONB30BaTh COBPEMEHHBIC
UH(GOpPMallMOHHBIE TEXHOJOTUU JUIS TOWUCKA M aHajdu3a y4eOHOM M HayYHO-TIOMYJISPHOM
nH(pOpPMAIHA XUMHYECKOTO COACPIKAHNUS;

dopMupoBaHME U pa3BUTHE Yy OOYYaAIOIIUXCS ACCONUATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS,, HAONIOMAATENLHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOAMMEI, B YACTHOCTH, TIPY TUTAHUPOBAHUH H MTPOBEACHUN XHMHUYECKOTO SKCIIEPHUMEHTA;

BOCIIUTAHUE y OOYYarOIUXCS YOSKIEHHOCTH B TYMaHHCTUYECKOW HAIPaBICHHOCTH
XUMHHM, €€ BaXHOWM pONM B pEIIEHWH TI00aJbHBIX MPOOJIeM  palOHaIBLHOTO
MPUPOAOIIOJIB30BAHUS, MOTOJHEHUSI PHEPIeTHUECKUX PECYpPCOB M COXPAaHEHHUS MPHUPOIHOTO
paBHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeHOro OTHOLIEHUS K MPUPOJE U CBOEMY
3JIOPOBBIO, a TAK)KE PUOOPETEHHUS OTIBITA MCIIOJIb30BAHMUS TOTYUYSCHHBIX 3HAHUN [T IPUHSTHS
IPaMOTHBIX PEUICHUN B CUTYaIUAX, CBI3aHHBIX C XUMUYECKIUMHU SIBJICHUSIMU.

B yueOHOM 1mutane cpegHero oOuiero o0pa3zoBaHus MpeAMET « XUMUsA» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMeTHON 00mactu « ECTeCTBeHHO-HAaydHBIEC TPEIMETHD».

OO1ee yncao yacoB, OTBEAEHHBIX JJISl U3YUCHHUS XUMHUH, Ha 6a30BOM YPOBHE CPEIHETO
obmrero oOpa3oBaHus, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Heneno).



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOT'PAMMEBI 110 XMW HA
HFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHHSA K pe3ylbTaTaM OCBOCHHS OOYYArOITUMUCS
MIPOrpaMM CpeIHEro oOuiero oopa3oBaHus (JIMUHOCTHBIM, METANIPEAMETHBIM U IIPEIMETHBIM).
HayuHo-meToauueckoil OCHOBOW Uil pa3pabOTKHU IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IPOrpaMM CpeHero 00IIero 00pa3oBaHUs ABISIETCS CHCTEMHO-IEITEIbHOCTHBIN TTOJIXO/I.

B cooTBeTcTBUU € CHCTEMHO-AESITENLHOCTHBIM MOJIXOAOM B CTPYKTYpPE JHYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MNpeAameTa «XHMHs» Ha YpOBHE CpPEAHEro oOLero oOpa3oBaHMs
BBIJICJICHBI CIEAYIONINE COCTABIISAIOIINE:

OCO3HAHHME 00YYAIOUTUMUCS POCCUICKON TPaXTaHCKOW UIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOTPEIEIICHHIO;

HaJIM4Yue MOTHUBALIMK K O0yUYEHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
[EHHOCTEH U UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOIUXCsl pyKOBOJICTBOBATHCS B CBOEU JESATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKaMH, MPUCYIIUMU LEIOCTHOM CHUCTEME XHMHUYECKOIrO
o0Opa3zoBaHus;

HaJIM4YuEe MPaBOCO3HAHMS IKOJIOTMYECKOM KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pE3yabTaThl OCBOEHUS NpeaMmeTa «XUMHUS» JOCTUTAKOTCS B €IUHCTBE
yuyeOHON M BOCIUTATEIBHOM JESITENTPHOCTH B COOTBETCTBHM C T'YMaHMCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHM M HJ€alaMH POCCUHUCKOIO
IpaXXAaHCKOTO OOLIECTBA, NPUHATHIMU B OOIIECTBE HOpPMaMU W MpaBUJIAMHU TOBEACHMS,
CHOCOOCTBYIOIIMMH TPOIIEccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS
JTUYHOCTH 00 yJaroIIuXCsl.

JInaHOCTHBIE PE3yNbTaThI OCBOEHUS npeaMera «XUMHSI» OTpaXkaroT
c(OPMHUPOBAHHOCTH OIBITA MO3HABATEIBHOM M MPAKTUYECKOH JESATENbHOCTH OOY4YaroUIXcs
0 peau3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKEHUS
K 3aKOHY U IIPAaBOIOPSIIKY;

NPEJICTaBICHUS O COIMAIBbHBIX HOPMax U MpaBUiaX MEXIWYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENbHOCTH IpPH CO3JaHUM YUEOHBIX
MPOEKTOB, pEIIEHUH YYEOHBIX M TIO3HABATENbHBIX 3a]a4, BBIMOJIHEHUH XHMHUYECKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY M apryMEeHTbI
APYTUX MPH aHAIHU3€E Pa3IMYHBIX BUIOB YIEOHOM NeATENbHOCTH;

2) IaTPHOTHYECKOTr0 BOCIIUTAHMSA

IIEHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY W HAay4HOMY HACJIEIHUI0 OT€YECTBEHHOI
XUMUH;

YB)XEHMS K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHUSI TOTO, UYTO JOCTHXKEHUSI HAYKH €CTh Pe3YJbTaT JIJIUTENIbHbIX HaOII0ACHU,
KPONOTJIMBBIX IKCIIEPUMEHTAIIBHBIX IOMCKOB, IOCTOSTHHOT'O TPYy/1a YYEHBIX U IPAKTUKOB;

MHTEpECa U [I03HABATEJIbHBIX MOTHMBOB B IIOJYYEHHU U IOCIEAYIOLUIEM aHAJIU3E
UHGOpPMaIIUU O TIEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:



HPaBCTBEHHOT'O CO3HAHHSI, DTUYECKOTO OBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMHYECKUMH SBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUEHTHPYACh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE ITOBEICHHE W IOCTYNKM CBOMX TOBApUUIEH C IO3HMIUHI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHME IOCIEACTBUNA 3TUX ITOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPhI 310POBbS:

NOHMMAaHMsI LEHHOCTEH 370pOBOr0 M 0Oe30macHoro odbpasa KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3710POBbIO;

coOumoieHus: MpaBUil 0€30MaCHOr0 OOpAIEHMsI C BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYAOBOH JESITEIBHOCTH;

NOHMMAHMS IIEHHOCTU MpaBWJl HMHJMBHUIYAJIbHOIO M KOJUIEKTMBHOIO O€3011acCHOTO
MIOBEACHMS B CUTYalUsX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIOACH;

OCO3HAHMSI MOCJIEJCTBUN U HENPUATHSA BPEIHBIX NPUBBIYEK (YHOTPEOIEHUs aKOroJs,
HapKOTHUKOB, KypeHus);

5) TpyA0BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATENbCKOM NeATeNbHOCTH,
OOLIECTBEHHO IMOJIE3HOM, TBOPUYECKOHN U IPYTUX BUAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHWM IPAKTUYECKHUX 34134 COLMAJIbHOMN
HaMpPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHUIO MPOeccuil pa3IMyHOro pojaa, B TOM YHCIIE Ha
OCHOBE NIPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHHMS K TPYAY, JIIOASIM TpyJla U pe3yJbTaTaM TPYIO0BOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHIyaJbHOW TPAeKTOPUU 0Opa3oBaHMA,
Oyayuel npodeccun U peann3anuu cOOCTBEHHbBIX )KM3HEHHBIX MJIAHOB € YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPeOHOCTEHN 00111eCTBA;

6) 3K0J10rM4ecKOro BOCIIMTAHUSA

HKOJIOTMUECKH  11eJIecOO0pa3HOr0  OTHOLIEHUS K  MNPHUpPOAE, Kak  HCTOYHHUKY
CYyILIECTBOBAHUS KNU3HU Ha 3eMIIE;

NOHMMAaHUS  IJO0AJBHOTO  XapakTepa  OKOJIOTMYECKHUX  MpoOsieM,  BIMSHUSA
HYKOHOMHUYECKUX INPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIBHOU CpEeLbl;

OCO3HAHMSI HEOOXOJMMOCTH MCIOIb30BaHUS JOCTHKEHUH XUMUU JJs PpelIeHUs
BOITPOCOB PallMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOT'O HENPUATHSA IEUCTBUH, NIPUHOCSIINX BPEI OKPYKAlOLIEH IIPUPOJHOMN Cpene,
YMEHHs TPOrHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
NEUCTBUHN U NPEIOTBPALIATh UX;

HaJIM4YUsl Pa3BUTOTO IKOJIOTMUECKOI'O MBIIIJIEHUS, 3KOJOTMYECKON KYJIBTYpbI, OIbITa
JESATEIIBHOCTU  3KOJIOTMYECKON HANpABIEHHOCTH, YMEHMS pPYKOBOJICTBOBATHCSA HMHU B
MO3HABATEIbHOW, KOMMYHHMKAaTUBHOM M COLIMANBHOM MpakTUKe, CIHOCOOHOCTH M YMEHUs
aKTUBHO MPOTUBOCTOATH UJEOIOTUU XeMo]oouu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOILECTBEHHOMN MPAKTUKH;

NOHMMaHUS CHenu(pUKN XWMUU KaK HayKH, OCO3HaHUs e€ poiau B (opMupoBaHUU
pPalMOHAJILHOTO  HAyYHOI'O  MBIIUIEHUS, CO3JaHUM  LEJIOCTHOTO IpPEACTaBIEHUs 00
OKpYXarlleM MHpE KaK O €JUHCTBE IPHUPOABI M YEJIOBEKa, B IIO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U pemeHr: MpodJieM COXpaHEeHUs PUPOTHOTO PAaBHOBECHS,

yOEeXKJIEHHOCTU B OCOOOM 3HAYMMOCTH XUMHH JJIsI COBPEMEHHOW IMBUIIM3AIUMU: B €€
I'YMaHHCTUYECKOW HAIPABIEHHOCTH U Ba)XHOM POJIM B CO3JaHMU HOBOW 0a3bl MaTepHaIbHOU
KYJbTYpbl, PELIEHUH TIJI00ANbHBIX MpPOOJIEM YCTOMYMBOILO pa3BUTUS YEJIOBEYECTBA —



CBIPbEBOM, DSHEPreTUYECKOM, NHUIIEBOM U SKOJOTUYECKOM O0e30MacHOCTH, B Pa3BUTHHU
MEAMIHMHBI, 00ECIICUEHUN YCIOBUIM YCHENIHOTO TPYyJda M SKOJIOTMYECKHM KOMQOPTHOM KU3ZHU
Ka)XZI0r0 YJIeHa 00IecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTU: TOHUMAHMS CYUIHOCTH METOJIOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTHU MCIIOJIb30BATh MOJy4aeMble 3HAHUS JIJIs
aHayiM3a U OOBSICHEHUS SIBJICHHUI OKPYXKAIOIIEro MHUpa M MPOUCXOMASIIUX B HEM H3MEHEHUH,
yMEHHUsSI JenaTh OOOCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAYYHBIX (DaKTOB W HMMEIOLIUXCS
JAHHBIX C LEJbIO MOJYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XWMUYECKUE 3HAHUSA I PELICHUS
po0JieM B pealIbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpECca K MMO3HAHUIO U UCCIIE0BATEIbCKOM JAESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BAHHUIO M CaMOOOpPa30BAHMIO, K
aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAaHUM 1O XHMHUU B COOTBETCTBUU C HKU3HEHHBIMU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pa3audHbix cdepax mpodeccruoHaIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeramnpenMeTHbIe Pe3yIbTaThl OCBOCHUS YUEOHOTO Tpeamera «XWMHS» Ha YpPOBHE
cpeaHero oouiero oopazoBaHus BKIIOYAIOT:

3HaYUMBbIe 11 (POPMHUPOBAHHST MHPOBO33PEHUS O0YUAIOMIMXCS MEKIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHayIHbIE MOHATHS, OTPAKAIONINE IEIOCTHOCTh HAYYHOW KAPTHHBI
MUpa U crenupuKy METOJ0B MO3HAaHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, HSHEPrus, SBIEHHE, NpOIlecC, CHCTEMa, HAyuyHbId (akT, NPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCICOBaHNE, HAOIIOJCHNE, H3MEPEHUE, DKCIIEPUMEHT U
JpyrHe);

yYHHUBEpCaJIbHble  y4yeOHble  JeiicTBHS  (TIO3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC,
perynsaTuBHbIE), oOecneuuBatomue (opmupoBaHue (YHKIMOHAJIBHOM TIpPaMOTHOCTH U
COLMABHOM KOMITETEHIIMH 00YUaIOIIIXCS;

CHOCOOHOCTh ~ O0YYaIOIIMXCS ~ MCIIOJIb30BAaTh  OCBOEHHBIE — MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PCHUECKUE 3HAHHUS W YHUBEpCaJbHbIe y4deOHbIe ACWCTBHS B IO3HABATENbHON WU
COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble Pe3yiabTaThl OTPAKAIOT OBJIAJCHHE YHHBEPCATBHBIMH YYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMU JEUCTBUSMHU.

OgJajieHne YHHBEPCAJBLHBIMHI Y4eOHBIMH MO3HABATEIbHBIMH T€HCTBUSIMH:

1) 6a30Bble JJOrNYeCKHe AeliCTBUSA:

CaMOCTOATENbHO (POPMYNIHUPOBATh U AKTYaJIM3HPOBaTh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpHBarTh;

OTIpEeNICTIATh IENH JCATCIBHOCTH, 3ajaBasl MmapamMeTpbl U KPUTEPUU WX TOCTHIKCHHS,
COOTHOCHUTb PE3YJIbTaThl ACATEIHHOCTH C TIOCTABJICHHBIMH LIEIISIMH,

UCTIOJB30BAaTh NMPU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIIEIATH
XapaKTepHbIC TPU3HAKA TOHATHA W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIINE MOHSTHUSA 1J1s1 OOBSICHEHUS OTJEJIbHBIX (DaKTOB U SBJICHUI;

BBIOMPATh OCHOBAHMSA W KPHUTEPHH JJS KIACCH(PHUKAIIMH BEIIECTB M XHMHUYECKHX
peakuuii;

yCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U MEXKY U3Y4aeMbIMHU SIBJICHUSIMU;

CTPOHTH JIOTHYECKHUE PACCYKICHHsS (MHAYKTUBHBIC, ACIyKTHBHBIC, 1O aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHNS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHpOBaThH
BBIBOIbI Y 3aK/IFOUEHUS;



IPUMEHSTH B IIPOLECCE TIO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIM, IPeoOpa3oBbIBaTh MOJEJIbHBIE NPEJCTABICHUS — XUMMYECKUMH 3HaK (CHMMBOIX)
3JIEMEHTa, XUMHU4YecKas popMyna, ypaBHEHUE XMMHUYECKON peakluu — IPU pEeIIeHUuN y4eOHbIX
MO3HABATEIbHBIX M MPAKTHYECKHUX 3aJ1ay, IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE MPECTaBICHUS
JUTS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a3oBbIe HCCIeA0BaTeIbCKNE IeCTBUSA:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMHUECKHUX PEAKIUI;

dopMynupoBaTh LEIM W 33Ja4d MCCIEIAOBAHMs, HCIOJIb30BAaTh IIOCTABIEHHBIE U
CaMOCTOATENBHO C(OPMYIUPOBAHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA O3HAHUS U OCHOBBI
11 (GOPMUPOBAHUS TUIIOTE3BI 10 POBEPKE MPABUIIBHOCTH BbICKa3bIBAEMBbIX CYXKICHUM;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHMSI W TMPOBEIACHUS YYEHHUYECKHX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOJI01aTh 332 XOJI0M IIPOIIECCA, CAMOCTOATEIBHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (HOPMYyJIUPOBaThH OOOOINEHUS U BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTU  pe3yJbTaTOB  MCCIEJOBaHUS, COCTABIATH OOOCHOBAHHBIM  OTYET O
MPOJIEIaHHOMN padoTe;

npuoOpeTaTh OMBIT YYEHHMYECKOM HCCIIeOBATENbCKON M MPOEKTHOW JeATEIbHOCTH,
HPOSIBIATH CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATEIBHOMY IOHUCKY METOJOB peIICHHUs
MPaKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IUYHbIX METOOB IMO3HAHHUS.

3) pabora ¢ uH(poOpManHei:

OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHGPOpMAIMK (HAy4dHO-TIONYJspHas
JUTEpaTypa XUMHYECKOTO COJEp’KaHus, CIpaBOYHbIE Mocobusi, pecypcbl HHTepHera),
aHAJIM3UPOBATh HH(OpPMAIMIO pa3IUYHBIX BUAOB M (OpPM MPEACTABICHUS, KPUTUYECKU
OLIEHMBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTE;

(bopMyIHpOBaTh 3apoChl U MPUMEHSITH Pa3IMYHbIE METOMABI NPH IOHCKE U OTOOpe
uH(popManK, He0OOXOIUMOM /1JIsl BBITIOJTHEHUS yUeOHBIX 3a7a4 ONpeeIEHHOIO TUIIA;

NpUOOpPETaTh OMBIT UCMOIb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI
Y Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (QOpMYy TMpeACTaBICHUS HHPOPMALUU
(cxeMbl, rpaduKu, AMarpaMmbl, TaOIULBL, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAy4YHBIA SI3bIK B KayecTBE CpeJCTBA IMpH paboTe ¢ XUMHUYECKOH
uHpOpMaIMel: NPUMEHSATh MEXIpeaAMeTHble ((U3nyecKue W MaTeMaTHYecKue) 3HaKU |
CUMBOJIbI, POpMYIIbI, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BATh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJITHOCTH.

OgyageHNe YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU A€l CTBUSIMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl B XOJle Juajiora W/WUiu
JIUCKYCCHM, BBICKa3bIBaThb WJEH, (POPMYJIHPOBATH CBOMU MPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS IIPEJIIOKEHHOM 3a1a4u;

BBICTYIIATh C NIPE3EHTALMEN PE3YJIbTaTOB IM03HABATEIBHON NEATENBHOCTH, MTOIYYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMU IMPU BBINOJHEHUH XHMHUYECKOIO
HKCIIEPUMEHTA, MPAKTHUYECKOH pPadOThl MO MCCIETOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOTO mpoeKkTa U (OPMYyIUPOBATH BBIBOJBI MO PE3yibTaTaM MPOBEIAEHHBIX
UCCIIeIOBaHUM MyTEM COTJIACOBaHUS MO3UIMI B X0/1€ 00CYXKACHUSI U 0OOMEHa MHEHUSIMH.

OgJiajieHNe YHHBEPCAJbHBIMH PeryJIATHBHBIMH J1eHCTBUSIMM:

CaMOCTOSTENBHO TUIAHUPOBATh U OCYILECTBIATh CBOIO IMO3HABATENIbHYIO JESTENBHOCTD,
onpezenss €€ Leau U 3a1a4d, KOHTPOJIMPOBATh U M0 MEPE HEOOXOAMMOCTH KOPPEKTUPOBATH
npeJlaraéMblil adropuT™ ASHCTBUIA NPU BBIOJIHEHUHN YYE€OHBIX U MCCIIEI0BATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosnee 3((HEeKTUBHBIN cOCO0 MX pEeIIeHUs ¢ yYETOM MOIYIEeHUSI HOBBIX 3HAHHUNA
0 BEILECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEHM JI€ATEJIbHOCTH Ha OCHOBE CaMOaHajau3a |
CaMOOLIEHKH.



INNPEAMETHBIE PE3YJIBTATbBI
10 KJTACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XuMHUs» OTPaKaroT:

c(OpMHUPOBAHHOCTh TPEJCTABICHUI O XUMHYECKOW COCTaBISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHPA, POJIM XUMHUU B TO3HAHUHU SBICHUW MPUPOJbI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAUMOU st
pElIeHUs TMPaKTUYECKUX 3a/7a4 M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U PUPOJTHOU CPELE;

BJIAJICHUE CHUCTEMOW XUMHUUYECKHUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIIOJATAOIINE
MOHATUA (XUMUYECKUM JJIEMEHT, aToM, OJJICKTpOHHas 000JI0OYKa aroma, MOJIeKyJa,
BaJICHTHOCTh, JJEKTPOOTPHUIIATETILHOCTh, XHMHUYECKas CBsI3b, CTPYKTypHas ¢opMyia
(pa3BépHyTass M COKpall€HHas), MOJb, MOJSIpHAs Macca, MOJSPHBIM O0BEM, YIIEpOIHBIN
CKeneT, (DyHKIMOHANbHAS TPYIIa, paauKan, HU30MEpHUsi, HU30MEpPbI, TOMOJOTHUYECKUN P/,
TOMOJIOTH, YIJIEBOJIOPOJIbI, KUCIOPOA M a30TCOAEpIKALIUE COCAMHEHUsI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJEKYJSIPHbIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
CTpOeHMsI opraHnueckux BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHH; MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUe B
OCHOBE TOHUMAHHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DakTOIOTHYECKue
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJYYCHHH U OE30MaCHOM HCIOJb30BAHUU BaXHEHUIITUX
OpPTraHWYECKHX BEIIECTB B OBITY U MPAKTUUECKOU ESITEIILHOCTH YEJIOBEKa;

chOpMHUPOBAHHOCTh ~ YMEHUW  BBISBJIATh  XapaKTepHble  TMPU3HAKH  TOHSTHUH,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS MPU ONHUCAHUU
COCTaBa, CTPOCHUS U MPEBPALIEHUN OPraHUYE€CKUX COCITUHEHUN;

c(hOopMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTABJICHUS
MOJICKYJISIDHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHon) (opMya OpraHMYEeCKUX
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIN, U3rOTABINBATh MOJEIU MOJIEKYJI OPraHUYECKUX
BEIIECTB JIJI WTIOCTPAMHA UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHUS,

chOpMHUPOBAaHHOCTh ~ YMEHUH  yCTAaHABIWBATh  MPUHAMJICKHOCTh  U3YYCHHBIX
OpPraHMYECKHX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OMPEIeIEHHOMY KJaccCy/TpyIie
COCMHEHUI (YrIeBo10pO/IbI, KHUCJIOPOJ " a30TCcoIepKallre COEIMHEHUS,
BBICOKOMOJICKYJISIDHBIC ~ COCMHEHMsI), JlaBaTh MM Ha3BaHUA IO CHUCTEMaTHYECKOU
Homenknatype (IUPAC), a Taxke nNpHUBOAWTH TPHUBHAJIBHBIE HA3BaHUA OTHAEIBHBIX
OpraHWYECKHX BEHIECTB (ITWIICH, MPOMUJIEH, alleTHJICH, dTHJICHIJIUKOb, TIUIEPUH, (HEHOI,
dhopmanbaerul, aleTanbIeru, MypaBbiHas KUCIIOTa, YKCYCHAsl KUCI0Ta, OJIEMHOBAsI KUCIIOTA,
CTeapuHOBAsl KUCIIOTA, TIIF0K03a, GPYKTO3a, KpaxMall, IeJUTI0N03a, TIUIUH);

c(OpMHUPOBAHHOCTh YMEHHS OIPEACISATh BUIbI XUMHYECKOW CBS3U B OPTaHUYECKUX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTH TOJOKEHUS TEOPUU CTPOCHHSI OPTaHHMUECKUX
BemiecTB A. M. bytnepoBa nisi 00bSICHEHUSI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUSI MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh COCTaB, CTPOCHHUE, (GUIMYECKHE U
XUMHYECKHE CBOWCTBA THUNWYHBIX MPEACTABUTEICH PpA3JIUYHBIX KIACCOB OPraHUYECKUX
BeleCTB (MeTaH, 3TaH, JTWUJICH, MPOMWICH, amneTwieH, OyraaueH-1,3, merwiOyranueH-1,3,
O€H30JI, METaHOJI, 3TaHOJ, STUJIECHTIIUKOJb, TJIMLIEPHH, (EHOJI, aleTaablerul, MypaBbiuHas U
YKCYCHasl ~ KUCJOTBI, TJIIOKO3a, Kpaxmay, LeJUII0J03a, aMUHOYKCYCHas  KHUCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSA3b MEXIAY HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHYECKHX PeaKuil ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIL;



c(OpMHUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO CBHIPBS
(HedTh, TPHUPOIHBIN Ta3, yrojib), CIIOCOOBI MX MEepepabOTKH M MPAKTHYECKOE MPUMEHEHUE
IPOIYKTOB MepepaboTKu;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIECHUSA [0 XUMHUYECKUM YpPaBHEHHSIM
(Maccbl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM NPOAYKTA PEAKIHMH 110 U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCT, YMEHHUH BIaJETh CHCTEMOM 3HAHUW 00 OCHOBHBIX METOJAX
Hay4HOTO MO3HAHUs, HCIOJIb3yEMBbIX B XUMHUH IIPY N3yYEHNH BEIIECTB U XUMUYECKUX SBJICHUN
(HabmroeHue, W3MEpEeHue, OHKCIEPUMEHT, MOJIEIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHbIC
XUMUYECKHE 3HAHUS I NOPUHATHA PEIICHW B KOHKPETHBIX JKM3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHECHHEM;

c(hopMUPOBAaHHOCTH YMEHUM COOJI0O/IaTh MpaBUjia MOJIb30BAHUS XUMUUYECKOU MOCYI0M
u JabopaTopHbIM OOOpYJOBaHHMEM, a TakKe TMpaBuiia OOpalleHUs ¢ BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKLUHUSAMH I10 BBIMOIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOIHATH XUMUYECKUN SKCIEPUMEHT
(mpeBparieHusi OpraHMYEeCKUX BEIIECTB MPU HArpeBaHUU, MOJYUCHHUE ITUJICHA U U3yYEHHUE ero
CBOMCTB, KaueCTBEHHBIC pEAKIMU OPTraHWYECKUX BEIIECTB, JCHATypauus OEJIKOB MpH
HarpeBaHUH, LIBETHHIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MPABMIIAMU TEXHUKU 0€30IaCHOCTH
pu oOpallleHuH C BEIeCTBaMH U Jab0paTOpHBIM 000pYIOBaHUEM, MPEACTABIIATH PE3yIbTaThl
XUMHYECKOTO JKCIEpHUMEeHTa B (opMe 3alucy YpPaBHEHUH COOTBETCTBYIOIIUX PEAKIUA U
(hopMynHpOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUU KPUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO MH(OpMaIHIo,
MOJTy4yaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpeicTBa MaccoBod wuH(opmauuu, HWHTEpHET N
APYTux);

c(OpMHUPOBAHHOCTh YMEHMH COOMIOAATh MpaBWJIa SKOJIOTMYECKH Ie1eco00pa3Horo
MOBEACHUSI B OBITY M TPYIOBOM NEATEIBHOCTH B LEISX COXPAaHEHHUS CBOErO 370pPOBbS U
OKpPY’KaIOIIEeH NMPUPOJHOU CPelbl, OCO3HABATH OMACHOCTh BO3JACHCTBHS HA KUBbIE OPraHU3MBI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszartens II/IK, moscHATe Ha
MpUMepax cocoObl YMEHBIICHHUS U MPEIOTBPAIlCHUs UX BPEIHOTO BO3ACHCTBUS HA OpraHU3M
YEJIOBEKA;

JUI 00YYaIOUINXCsl C OTPAaHUYEHHBIMUA BO3MOKHOCTSMHU 3/I0POBbsI: YMEHHE NMPUMEHSTh
3HAHMSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUM;

JUISL CIENbIX M CIA0OBUAAIIMX OOYYarolUMXCs: YMEHUE HCIOJb30BaTh pelibe(HO-
TOUYCYHYIO crcTeMy obo3Hauenuii JI. bpaiins s 3anmucu XxumMuaeckux Gopmy.

K xonny o6ydyenus B 11 ki1acce nmpeiMeTHbIE pe3yibTaThl OCBOeHUs Kypca «Oomas u
HEOpraHu4yecKasi XMMUsD» OTPaXKaroT:

c(OpMHUPOBAHHOCTh TMPEACTABICHUNA: O XWUMHUYECKON COCTAaBJISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpA, POJM XUMHUU B MO3HAHWH SIBICHUW TPUPOIBI, B (HOpMHUpOBAHUU
MBIIIJICHUS! U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTHU, HEOOXOAMMOW st
pElIeHUs] TMPaKTUYECKUX 3a7ad M SKOJIOTHYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO U NIPUPOJHOU CpeELE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

OCHOBOIIOJIAralOIINe TOHATHS (XUMHYECKHH O3JEMEHT, aroMm, wusorom, S-, p-, d-
JIEKTPOHHBIE OpPOMUTANM aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJSIPHBIA OOBEM, BaJEHTHOCTD,
NEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCIIEHUS, XMMHYECKas CBS3b (KOBAaJIEHTHAs, MOHHAs,
METaJUIMYeCcKasi, BOJOPOAHAs), KPUCTAJUIMYECKas PEHIETKA, TUIBl XUMUYECKHX pEeaKIui,
pacTBOp, DJIEKTPOJIMTBI, HEIIEKTPOJIUTHI, SJICKTPOJIUTUYECKAS] IUCCOLMALMS, OKHUCIHUTEID,
BOCCTaHOBMTEIIb, CKOPOCTh XUMUUYECKON PEAKIIUU, XUMUYECKOE PABHOBECHUE);

TEOPUU M 3aKOHBI (TEOPHs ANEKTPOIUTHUUECKON NUCCOIMAINH, MEPUOJUUECKUI 3aKOH
JI.1. MenpeneeBa, 3aKOH COXPAaHEHUsI MAcChl BELIECTB, 3aKOH COXPAHEHUs U MPEBPALLICHUS



SHEPTUM MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUHU,
MHUPOBO33PEHUECKUE 3HAHMS, JIEKAUME B OCHOBE MOHMMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SIBJICHHUH, (DaKTOJIOTMYECKUE CBENIEHHS O CBOMCTBAaX, COCTaBe, MONYYEHUH U
0e30MmacHOM HUCIOJIb30BAHUH BaKHEHIITMX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN
NEATEIIbHOCTU YEI0OBEKA;

chOpMHUPOBAHHOCTh ~ YMEHUW  BBISBJISATh  XapaKTepHble  IMPU3HAKH  TOHSTHUH,
YCTaHABJIMBAaTh MX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIWE MOHATHS IMPU OMUCAHUHU
HEOPraHWYECKUX BEIIECTB U MX MPEBPALCHUI;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOIB30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABICHUS
dbopMyn BeHIECTB U YpaBHEHUUW XHWMHUYECKHUX pEAKIUH, CHUCTEeMAaTHUYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHANbHBIC Ha3BaHUS OTICIBbHBIX HEOPraHUYECKHX BEIIeCTB (yrapHbIi ras,
YIJIEKHCHIBIA Ta3, aMMUaK, TaméHas U3BECTb, HETAlIEHAs M3BECThb, NMUTHEBAsA COJA, MUPUT U
pyrue);

chOpMUPOBAHHOCTP YMEHHUM OMPENENsATh BaJCHTHOCTh W CTENEHb OKHUCIICHHS
XUMHYECKHX DJIEMEHTOB B COEAUHECHUSAX PA3JIMYHOTO COCTaBa, BHUJ XHUMHUYECKOM CBS3HU
(KOoBaJICHTHAs, MOHHASI, METAJNINYECKas, BOJOPO/IHAS) B COSIUHEHUIX, TUIl KPUCTAILTUIECKOM
pPEMIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas, WOHHAs, MeTaTu4yecKas),
XapakTep cpelibl B BOAHBIX paCTBOPaX HEOPraHMYECKUX COCTMHEHU;

chOpMUPOBAaHHOCT, yYMEHUW YCTaHABIMBAaTh NPUHAMJICKHOCTh HEOPTaHHMUYECKUX
BEIIECTB 10 UX COCTAaBY K OINpPEAeNEHHOMY KJIacCy/TpyIie cCoOeAMHeHUH (TIpOCThie BEIIecTBa —
MeTaJIbl U HEMETAJLIbI, OKCHJIbl, OCHOBAHUS, KUCJIOTHI, aM(OTEPHBIE TUIPOKCUIIBI, COIH);

chOpMUPOBAaHHOCTP ~ YMEHUW  pacKpbIiBaThb  CMBICT  TNEPUOJAMYECKOTO  3aKOHA
JI.V. MenpneneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 mepuonoB llepmoamyeckoil cUCTEMBl XMMUYECKUX 3JIEMEHTOB
JI.1. MeHpeneeBa, UCIONB3YS MOHITHS «S-, P-, 0-2JIGKTPOHHBIC OPOHUTAIHY, «IHEPTETUUCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB XHMHYECKHUX JJIEMEHTOB U HX
COCMHEHUHN MO mepuojaM W rpynmnam l[lepuonndeckoi CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
JI.1. MeHnneneena;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE
CBOIWCTBA HEOPTraHMYECKHX BEHIECTB PA3JIMYHBIX KIIACCOB, MOATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKIY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBIO YpaBHEHMI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIM;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATh XUMUUECKUE PEAKIIMH 1O PA3TIUYHBIM
MpU3HaKaM (YUCIy M COCTaBy pEarupyroliux BEIIeCTB, TEIIoBoMy d(deKTy peakiuu,
U3MECHCHHIO CTENEHEH  OKUCJICHHSI  DJIEMEHTOB, OOpaTUMOCTH  PEAKIUH, y4aCTHUIO
KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTaBJSATh YpPAaBHEHHUS pEaKIUi pa3IMYHBIX THUIIOB,
TOJTHBIC U COKpAIEHHBIC YpaBHEHHUS pEaKIuii MOHHOTO OOMEHA, YYWUTHIBasl YCIOBUS, MPHU
KOTOPBIX 3TH PEAKLUU UIYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, MOJITBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JINYHbIX HEOPraHWYECKUX BEUIECTB, pACIIO3HABATh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB;

c(hopMHUPOBAHHOCTH YMEHHI PacKpbIBaTh CYLIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMIl TMOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOTO OajaHca 3THX
peakuuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIUU
OT pa3NUYHbIX (PAKTOPOB; XapaKTep CMEIICHHUs] XUMUYECKOTO PaBHOBECHUSI B 3aBUCHMOCTH OT
BHemHero Bo3aehcTeus (mpunnun Jle [llaTense);



c(OpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHUMHUYECKHE IPOILECCH], JIEKAIIHe B
OCHOBE IPOMBIIIIJIEHHOTO TIOJIYYEeHUs CEPHOI KUCIIOThI, aMMHUAKa, a TAKKe CHOPMUPOBAHHOCTD
npeCTaBIeHUH 00 00X HAayYHBIX MPUHIMIAX M 3KOJIOTMUYECKUX MpoOJieMax XUMHYECKOIO
MIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIYMCIECHUS C HCIOIb30BAHUEM MOHITHUS
«MaccoBasl JI0JI1 BELECTBa B PACTBOPE», OOBEMHBIX OTHOILIEHUH TIa30B NPU XUMHUYECKHX
pEaKLMIX, MacChl BEMIECTBA WIK 00bEMA ra30B MO0 U3BECTHOMY KOJUYECTBY BEHIECTBA, MAacCe
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOIO 3((eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpMHUPOBAHHOCTh YMEHUN COONIOAATH MpaBWJIa MOJIb30BAHUS XMMHUYECKOHW MOCY0H
u 71a00paTOpHBIM O00OpPYIOBaHWEM, a TaKXKe IpaBUiIa OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLHUSAMH I10 BBIMOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX ONBITOB;

c(OpPMUPOBAHHOCTh YMEHUI IIAHUPOBATh U BBHIMOJHATH XMUMUYECKHH SKCIIEPUMEHT
(paznoxeHue MEpPOKCUAA BOAOPOAA B MPHUCYTCTBHM KaTalM3aTopa, OIPENEICHHUE Cpelbl
pacTBOPOB BEILIECTB C IOMOULIBIO YHHUBEPCAIbHOIO MHAMKATOPA, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMMYECKOW peakluu, peaklud HOHHOTO OOMEHa, KaueCTBEHHBIE
peaknuu Ha cyiabdar-, kapOOHAaT- M XJOPHI-aHHMOHBI, Ha KAaTHOH aMMOHHs, DELICHHE
AKCIIEPUMEHTANIBHBIX 3adau mo Temam «Mertamib» U «Hemeramnel») B COOTBETCTBHM C
MpaBUJIAMH TEXHUKH O€30MaCHOCTH NpHU OOpAIEHUH C BELIECTBAMU U JIAOOPATOPHBIM
00OpyIOBaHHEM, MPEACTABIATh PE3YyIbTaThl XMMHUYECKOTO HKCHEpUMEHTa B (opMe 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX pEAKIUI M (QOpMYyJIHpPOBaTh BBIBOJBI HAa OCHOBE 3TUX
pE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKHU aHAIM3UPOBATh XMUMUYECKYI0 MH(OpMALHIO,
MI0JIy4a€MYI0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBAa MacCOBOM KOMMYHMKauuu, VHTepHET M
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOIIOAATh MpaBUIa SKOJIOTMUYECKU LEIecO00pa3HOro
MOBEJIEHUS] B OBITY M TPYJOBOM AESITEIHHOCTH B LENAX COXPAaHEHHUS CBOETO 3/0POBbS U
OKpYyKarouieil pupoaHON CpeJibl, 0CO3HABATh ONACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl
onpezeNEéHHbIX BEIIeCTB, MoHuMas cMbica nokazatens [1JIK, noscHsaTs Ha mpuMepax crocoobl
YMEHBIIEHUS U TPENOTBPAILEHNS UX BPEIHOTO BO3JAEHCTBUS HA OPraHU3M YEJIOBEKA;

JUI 00YYaIOUINXCsl C OTPAaHUYEHHBIMUA BO3MOKHOCTSMHU 3/I0POBbsI: YMEHHE NMPUMEHSTh
3HaHMSI 00 OCHOBHBIX JIOCTYIHBIX METOAAaX MO3HAHHUS BEIIECTB U XUMHUYECKUX SIBJICHUM;

JUId CIENbIX M CIA00BUIAIIMX OOYyYaroIIMXCsl: YMEHUE HCIOJIb30BaTh peIbePHO
TOUYCYHYIO crcTeMy obo3Hadenuii JI. bpaiins s 3anucu XumMuaeckux Gopmyot.



COILEPKAHUE OBYUYEHUSA

10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBBI OPraHUYECKOH XUMUH

[Ipeamer opraHuyeckod XuMUU: €€ BO3HUKHOBEHHE, pPa3BUTHE U 3HAYCHUE B
NOJIyYEHUU HOBBIX BEIIECTB M MAaTEpHAJIOB. T€OpHs CTPOEHUS OPTaHUYECKUX COECIUHEHUH A.
M. bytnepoBa, e€ ocHOBHbIE MOJ0KeHUA. CTPYKTYpHbIE (POPMYIIBI OPTraHUYECKUX BEILECTB.
['omonorus, nzomepusi. XuMudeckasi CBsi3b B OPTraHUYECKUX COCAUHEHHUSX — OJIMHApPHBIC U
KpaTHBIE CBSI3H.

[IpencraBnenue o KiIaccuukauu OpraHMYecKHX BemecTB. HomeHkmnatypa
OPraHWYECKHX COEJUHEHUM (CUCTeMaTH4ecKas) W TPUBHUAJIbHBIC Ha3BaHUS BaXXKHEUIIUX
IIpEACTaBUTEIIEH KIIACCOB OPTAHUYECKUX BELIECTB.

DKCIEPUMEHTAIIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILICHUI: 03HAKOMIICHHE C
o0OpasiamMu OpraHMYeCcKUX BEIIECTB M MaTepHalaMU Ha UX OCHOBE, MOJCIUPOBAHUE MOJIEKYJT
OPraHWYECKHX BEIIECTB, HAONIOJCHHWE U OINUCAHHE JEMOHCTPAIMOHHBIX OIMBITOB TIO
MPEBPAIEHUIO OPraHWYeCKUX BEIIECTB IMPU HarpeBaHuM (IJIaBJIeHHE, OOYIJIMBaHHE W
TOpEHHe).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHN pPsAA. MeTaH M 3TaH — NpOCTeHInne
MPEICTaBUTENN AJIKAaHOB: (U3UYECKHE W XUMHYECKHE CBOWMCTBAa (pEaklMy 3aMelleHus U
TOPEHUs ), HAXOXKJICHUE B IPUPOJIE, MOTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUH psif. OTWICH M MPONWICH —
MPOCTEHIIINE TPEICTABUTEIN AaJIKEHOB: (PU3WYECKMEe W XUMHYECKHE CBOMCTBAa (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THIPATALIUH, OKUCIIECHUS U MOJMMEpU3alun), MOIy4YeHUE 1
MIPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u meTwinOyTagueH-1,3: ctpoeHue, BaXXHEHIITHE XUMUYECKUE
cBOMcTBA (peakuus noiuMmepusanuu). [lonydenne CHHTETUUECKOTO KayuyKa U Pe3UHBI.

ATNKUHBI: COCTaB M OCOOCHHOCTU CTPOCHHUSA, TOMOJIOTHYECKUU psAld. AUETUIEH —
MPOCTEUIINI MPECTaBUTENh AJKMHOB: COCTaB, CTPOCHHE, (PU3NUYECKHE U XHUMHYECKHE
CBOMCTBA (peakUuH TUAPUPOBAHUSI, TAJIOTEHUPOBAHUSA, THUAPATALUUA, TOPEHUS), MOJYYCHUE U
MIPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, QPU3MUECKHE M XUMUUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHMS), MOJYYEHHE M NpUMEHeHHe. 10.1yon. cocmas, cmpoeHue,
Quszuueckue u xumuyeckKue ceouUcmsea (peakyuu 2aio2eHUpo8aHus U HUMpO8aHus), noiydenue
u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTMyeckas CBSA3b MEXAY YIJIEBOAOPOAAMM,
MPUHAICKAIIMMEI K pa3JIMYHbIM KJ1accaM.

[TpupoaHbIle UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHbIN ra3 v MONMyTHEIE HEPTSIHBIC TA3HI.
Hedts u e& mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEperoHka, KpPEeKUHT
(TepMHUYeCKUH, KaTalTuTUYECKuil), muponu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHECHHE
B MMPOMBINIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MpOAyKThI €ro epepaboTKH.

DKCMEPUMEHTANIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U X MPEBPAILCHUI: 03HAKOMIICHHUE C
oOpa3liaMy  IJacTMacc, KaydykoB M pe3uHbl, kojuiekuuu «Hedte» u  «VYromby,
MOJICJIMPOBAHUE  MOJIEKYJl  YIVIEBOJOPOJOB M  TAJIOT€HONPOU3BOJHBIX, IPOBEIACHUE
MPaKTUYECKON pabOThI: MOJyYSHUE ITHUIICHA U U3YYEHHUE €T0 CBOMCTB.

Pacuérnble 3anaun.

Boruncnenuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Macchl, 00bE€Ma, KOJIUYeCTBa
MCXOJHOTO BEIECTBA WJIM TMPOAYKTA PEAKIMU 1O HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO W3 UCXO/HBIX BEIICCTB MIIH MTPOJAYKTOB PEaKIIUH).

Kuciaopoacoaep:xamue opranuyeckue coeIUHEHUS




[IpenenbHbie OHOATOMHBIE CIHUPTHI. METaHON W ATAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOMCTBA (peaklUU ¢ aKTUBHBIMH METaJUIAMH, rajOreHOBOJOPOIaMH, TOPEHHUE),
npuMeHeHne. BopopoaHble CBSI3M MEXAY MOJIEKYJIaMH CHupToB. JleHCTBHE MeTaHOIAa M
ATaHOJIa Ha OPraHU3M YEeJIOBEKa.

MHoroatoMHble CHUPTHL. DTWICHIVIMKOJIb W IJIMLEPUH: CTPOEHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (B3aMMOJEMCTBUE CO IIEIOYHBIMH METAJJIAMU, KAUECTBEHHAsI peaKus
Ha MHOrOaTOMHbIE cHUpThI). [leficTBue Ha opranus3M 4yenoBeka. [IpumeHeHue rauuepuHa u
STUJICHIJIUKOJIS.

®eHo: CTpOCHHE MOJIEKYJbl, (U3WYECKHe M XUMHUYECKHEe CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denomna.

Anpaerunpl U Kemownvl. DOpMANBIAETHU], aLETANbAETUI: CTPOCHUE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA (pEakUMU OKUCIEHHMS M BOCCTAHOBJIEHMS, KAaU€CTBEHHbBIE PEAKILUN),
MOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHUCIOTH. MypaBbUHas U yKCycHas
KHUCIIOTBI: CTpOEHHE, (PU3NYEeCKue M XUMHUYECKUE CBOICTBa (CBOMCTBa, oOlue s Kiacca
KHUCIIOT, peakius sTepudukanuu), noixydeHue u npumeHeHue. CTeapuHOBas W OJIEMHOBAs
KHUCIIOTHl KaK TMPEJICTAaBUTEIM BBICIIUX KapOOHOBBIX KHCIOT. Mpblla KaK COJM BBICHIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ACHCTBUE.

CrnosxHble 3QUpbl KaK IPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['HMApOIN3 CIIOXKHBIX 3PUPOB.
Kupsl. 'maponus xupos. [Ipumenenune xxupoB. buonornueckas poiab KUPOB.

VYrieBonpl: cocTaB, KiIacCU(pUKAIMSA YriaeBOAOB (MOHO-, JTU- W TIOJHUCAXapHUIbI).
['moko3a — mpocTedmnii MoHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKUE U
XUMUYECKHE CBOMCTBa (B3aumopeictBue ¢ ruapokcugoM menu(ll), okucienne amMMuauHbIM
pactBopoMm okcuaa cepebpa(l), BoccraHOBICHHE, OpOXEHHE TIJIFOKO3BI), HAXOXJICHHE B
pUpoe, IpuMeHeHue, Ouosornyeckas poisib. @orocunte3. GpykTo3a Kak U30MeEpP TIIFOKO3BI.

Kpaxman u nemntonos3a kak npupoanbie noaumepbl. CTpoeHHne Kpaxmana U HEeJUTI0JI03bI.
du3nyecKknue 1 XMMUYECKHUE CBOMCTBA Kpaxmasia (THAPOIN3, KAYECTBEHHAS PEAKIIUS C HOJOM).

DKclepuMEHTalbHbIE METOJbl M3Y4YEHMsI BEIECTB M UX MpPEBpAIllEHUN: MpPOBEICHUE,
HaOJIO/ICHHEe M OINHKCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIHPTOB, KauyeCTBEHHBIE
peakiu OJTHOATOMHBIX CHUPTOB (OkucieHue 3taHosa okcuaoM memau(ll)), MHOrOoaTroMHBIX
CHUPTOB (B3auMojieiicTBUE TinilepuHa ¢ ruapokcuaom meau(ll)), anbaernnoB (oxkucieHue
aMMUa4YHbIM pacTBOopoM okcunaa cepeOpa(l) m runpokcuaom meau(ll), B3zaumoneiicTBue
Kpaxmalla ¢ HOJIOM), NpOBEJCHHE MPAaKTHUYEeCKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuétnrle 3amaun.

Boruncnenuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Macchl, 00bE€Ma, KOJIUYecTBa
MCXO/HOTO BELIECTBA WJIM MPOJYKTa PEAKIMHU MO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MM MPOAYKTOB PEAKLIUN).

A3oTcozepKaliue OpraHu4eckiue CoeJMHEHMS.

AMUHOKHCTIOTBI Kak amQoTepHble oOpraHudeckue coeAuHeHus. Puznueckue u
XUMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha HpUMeEpe IIUIMHA). buosiornueckoe 3HauyeHHE
aMUHOKHUCIOT. [lenTuas.

benku kak npuposiHbIE BBICOKOMOJEKYJSIpHBIE coeuHeHus. [lepBuuHas, BTopudHas 1
TPETUYHAsI CTPYKTypa OENKOB. XMUMHYECKHE CBONCTBA OEIKOB: THAPOJH3, [EHATYypalus,
KaueCTBEHHBIE PEAKIIMH Ha OEJIKH.

DKCrHepuMEeHTaJIbHbIe METO/Abl M3YYEHHS BEUIECTB M MX MpEBpallleHUil: HaOII0IeHue U
ONHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: J€HaTypauusi OEJIKOB NpHU HArpeBaHUU, LIBETHBIE
peakiu OENKoB.

BbicokomoieKy asipHbIe COeIMHEHUS



OcCHOBHbBIE TOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIECHb NOJMMEPU3ALUU, CPEIHSAs MojeKynsipHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJIIPHBIX COCTMHEHUI — MOJIUMEPU3ALS U TOJIUKOHICHC AU

OKCHepUMEHTaJIbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBPALLEHUN: 03HAKOMIIEHUE C
oOpa3LaMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KaYUyKOB.

MexmpeaMeTHBIE CBS3H.

Peanusanus MeXIpeIMETHBIX CBSI3€H NPU U3YYCHUU OpraHndeckoi xumuu B 10 kmacce
OCYIIECTBIIIETCA 4Y€pE3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, Tak U
NOHATUHN, SABJISIOIIUXCA CUCTEMHBIMU [UJISl OTHEJIBHBIX IMPEIMETOB E€CTECTBEHHO-HAYYHOI'O
UKJIA.

OO0me ecTecTBEHHO-HAYUYHbIC TMOHSTHUS: SBJICHHE, HAy4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUs, AaHAIW3, CHHTE3, KiIacCU(PUKaLuUsi, NEPUOJUYHOCTh, HAOIIOJEHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHUE.

@dusnka: Marepus, JHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJA, JHEPreTUYECKHUU
YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3HMUECKUE BEIMYMUHBI U
€AUHULBI X U3MEPEHUSI.

buonorus: xnerka, opranusm, 6uochepa, o0OMeH BeliecTB B opranusmMe, (poToCHHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCNKH, YIIIEBObL, KUPbI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPObI, MOJIE3HBIE HCKOMAEMBbIE, TOIIIMBO, PECYPCHI.

TexHosorusi: NHUIIEBbIE NPOAYKThl, OCHOBBI PAlMOHAIBHOTO MHUTAHUS, MOIOIIUE
CPENCTBa, JEKAPCTBEHHBIE U KOCMETHMYECKHE NPENnaparbl, MATEPUAIIbl U3 MCKYCCTBEHHBIX M
CUHTETUYECKHUX BOJIOKOH.

Conep:xanne yueoHoro npeamera B 11 kiacce.

OO0mas 1 HeopraHUu4YecKass XUMHMSL.

(KypcuBoM B TeKCTe BbIIETEHBI 3JIEMEHTHI COJEpKaHUsl y4ueOHOTO MaTepHaa, KOTopble
M3Yy4arTCs B 03HAKOMUTEIBHOM IIJIAHE M HE BKIIFOYAKOTCA B COCTAB MPEAMETHBIX PE3YIbTATOB
ocsoeHust OOIT COO Ha 6a30BOM ypOBHE).

Teopernvyeckue 0OCHOBbI XMMHUM.

XUMUYECKUN dreMeHT. AToM. Snpo aroma, H30TOMNblL. JIEKTPOHHAs 0O00JI0YKA.
DHepreTMuecKue ypOBHH, IOAYPOBHH. ATOMHBIE OpOUTamu, S-, P-, 0- DJIEMEHTEHI.
OcobeHHOCTH pacnpeeneHus] 3JIeKTPOHOB IO OpOMTalIIM B aTOMax 3JEMEHTOB NepPBbIX
YeThIPEX NEPUOJOB. DIEKTPOHHAS KOH(PUTYpalusi aTOMOB.

[lepuonnueckuii 3akoH U Ilepuonnueckas cuUCTEMa XHUMHUYECKUX DJIEMEHTOB
J.U. MengeneeBa. CBa3b nepuogudeckoro 3akona u llepuoguyeckoit cucTeMbl XUMUYECKHUX
anemeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOPHEN CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOWCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMblX MMM TPOCTHIX M CIOKHBIX
BELIECTB 110 rpynnaM 1 nepruoaaM. 3HaueHHEe MEPUOJUYECKOr0 3aKOHAa B Pa3BUTUU HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKas CBs3b. Buabl XUMHUYECKOW CBSI3M (KOBaJICHTHAs
HEMnoJIApHasi U TOJspHasi, HOHHAsI, MeTaJUIMueckas). MexaHu3mbl 00pa30BaHMsl KOBAaJEHTHOU
XUMHUYECKON CBSA3U (OOMEHHBIN M JJOHOPHO-AKIeNTOpHBIN). BomopoaHas cBsi3b. BaneHTHOCTS.
OnexTpooTpuLaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KaTHOHBI U AHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMNBl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA
KPUCTAIUINYECKON PEIIETKH.

[lonsaTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas
J10JIs BEILIECTBA B PaCTBOPE.

Knaccudukanus nHeopranmueckux coequHeHnid. HoMmeHKaTypa HEOpPraHWYeCKHX
BEIECTB. ['eHeTHYecKass CBSA3b HEOPraHWYECKUX BEILIECTB, NMPUHAMICKANIUX K Pa3IMYHBIM
KJIacCaM.



Xumnueckas peaknusa. Kimaccupukanuss XMMUYECKHX pEakiuil B HEOPTaHUYECKOH U
OpPraHMYEeCKOW XHMMHMHM. 3aKOH COXPAHEHHMs MacChl BEIIECTB, 3aKOH COXpPAaHEHUS U
IPEBPAICHUS SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiu, €€ 3aBUCUMOCTb OT PAa3IMUYHbIX (akTopoB. OOpaTUMbIE pEaKIUH.
Xumuueckoe paBHoBecue. DaKTOPhI, BIUAIONIME HA COCTOSHUE XUMUYECKOTO PAaBHOBECHSI.
[Tpunuwmn Jle [larense.

DnekTponauTudeckas aucconuanus. CuiabHble U cnadbie eKTpodauThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHCIAs, HEUTpaibHas, menovyHas. [loHaTue o BOJOPOIHOM IMOKa3aTese
(pH) pactBopa. Peakiuu woHHOTO OOMeHA. ['MIApPOIU3 HEOPTaHUYECKUX M OPraHMYCCKHX
BEILECTB.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIHH.

DKCMEPUMEHTANIbHBIE METO/Ibl M3yUYEHHUs BEIIECTB M WX MPEBpAIICHUN: JEMOHCTpPALIHS
tabmun «I[lepuonnueckas cucrema xumuueckux siemeHToB .M. MenneneeBa», uzydeHue
MO KPUCTAJUIMUYECKUX PEIMIETOK, HAOJNIOJACHHE W ONUCAHUE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3yioKEHHE IMEPOKCHAA BOJOPOJa B MPHUCYTCTBUHM KaTalu3aTopa,
ONpeJIeJIEHUE CPelibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA, PEAKIINU
MOHHOTO0 OOMEHa), MPOBEJIEHNEe MPAKTHYeCKoi paboThl «BnusHue pa3nuuHbIX (akTopoB Ha
CKOPOCTh XUMHYECKOHN PEaKIIUN.

Pacuétnbie 3a1aun.

Pacuérbl 1o ypaBHEHUSIM XHMHUYECKUX PEAKLUUU, B TOM YHCIE TEPMOXUMUUYECKHUE
pacy€Thl, pacYEThI C UCTIOIB30BAaHUEM MTOHSATHUS «MACCOBAs OIS BEIIECTBAY.

Paznen 2. Heopranuveckast Xumusi.

Hemerannel. Ilomoxenue HemeraimioB B Ilepuoandeckoil cHCTEME XUMHYECKHUX
anementoB J[.U. MenneneeBa u 0COOEHHOCTH CTpOeHHS aTomMoB. (DU3NWYECKHE CBOWMCTBA
HEMETAJIJIOB. AJUTOTPOIHS HEMETAIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXKHEUINIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a3oTa, gocdopa,
yriepoja W KpPEeMHHs])) U HUX COCIUHEHHH (OKCHIOB, KHUCIOPOACOAEPXKAIIUX KHUCIIOT,
BOJIOPOJHBIX COCAMHEHUN).

[IpruMeHeHne BaKHENIIIMX HEMETAJNIOB U UX COEAMHEHHUIA.

Mertamisl. [lomoxenne MeraiuioB B [lepronndeckor cCUCTEME XUMUUYECKUX AJIEMEHTOB
JI.1. MenpneneeBa. OCOOCHHOCTH CTPOCHHUS DIIEKTPOHHBIX OO0OJOYEK aTOMOB METAJLIOB.
O6mue ¢usnueckue cpoiicTBa MeTamuioB. CIUlaBbl METAJJIOB. DJIEKTPOXUMUYECKUN Pl
HaNpsHKEHUW METaJUIOB.

XUMHYECKHE CBOWCTBA BAXXHEWIIUX METAUIOB (HATpH, Kanuil, KajablUW, MarHuu,
ATFIOMUHHM, IIUHK, XPOM, KEJIe30, MEJb) U UX COSTUHCHUM.

OO6mre cnocoObl mosy4eHus: MeTamuioB. [I[puMeHeHe MeTaaoB B OBITY U TEXHUKE.

OKCIEPUMEHTANIbHBIE METO/bl M3YYEHHUs BEIIECTB M HUX MPEBPAIICHUI: H3ydeHHUE
KoJuleKUuu «MeTalibl M CIUIaBbl», OOpPa3l0B HEMETAIJIOB, PEIICHUE IKCIEPUMEHTAIbHBIX
3a7a4, HaONIOJeHWe U OINKCAaHWE JICMOHCTPAIIMOHHBIX H  JIAOOPATOPHBIX  OIBITOB
(B3amMoOIeCTBUE TUIPOKCHIA AIFOMUHUS C PACTBOPAMH KHCJIOT M IIEJI0YeH, KaueCTBEHHBIC
peaKIu Ha KaTUOHBI METAJJIOB).

Pacuétnrle 3amaun.

Pacuétbl mMacchl BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMA,
KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJHO U3 BEUIECTB UMEET MPUMECH.

Xumus 4 Ku3Hb. MeKnpeaMeTHbIC CBA3H.

Ponp xumum B oOecrneyeHUM HKOJOTUYECKOW, HHEPreTUUYeCKOM U MIUIIEBOU
0€30MacHOCTH, Pa3BUTHH MEAWIMHBL [lOHATHE O HAyYHBIX METOJaxX IMO3HAHUS BEIICCTB U
XUMUYECKHUX PEAKIUI.



[IpencraBnenuss 00 o0OmMUX HAYYHBIX MPUHIWINAX MPOMBIIUIEHHOTO MOJYYEHUS
BKHEHILNX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MAaTEpPUANIOB: Ba)KHEWIINE CTPOUTEIBHBIE MaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO0, KepaMUKa, MaTepHasbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKUE U MUHEPAJIbHbIE YOOPEHUS.

X¥MHS U 3J0POBbE YEJIOBEKA: NpaBUja HMCIIOIb30BAaHUSA JIEKAPCTBEHHBIX IPENapaTos,
IpaBuiIa 6€301aCHOTO MCIOIb30BAaHUS IPEMAPATOB OBITOBOM XMMHUH B IIOBCETHEBHOM KM3HHU.

Peanu3zanus MexxnpeaMeTHbIX CBsI3ed MPU MU3yUYEHUHU OOIIEH U HEOPraHWYECKON XUMUU
B 11 kyacce ocCylecTBIsIeTCS Yepe3 MCIONb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W IOHATHH, SBIIOIIMXCSA CHCTEMHBIMH JUI OTHEJIBHBIX IIPEJAMETOB
€CTECTBEHHO-HAYYHOT'0 [IUKJIA.

OO0me ecTecTBEHHO-HAyUHbIE MOHSTHS: HAy4dHbIM (akT, TUmore3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KJIAacCU(pUKAIMsA, NEpPUOJAUYHOCTb,  HAOIIOJEHHME,  SKCIIEPHUMEHT,
MOJCIIMPOBAHNE, U3MEPEHNUE, SIBIICHHUE.

®dusnka: MaTepus, YHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOI,
PaziOaKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, (PU3NUECKHUE BEIMUMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: xinerka, opraHumsM, 3KOCHUCTEMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3Me.

['eorpadust: MUHEpabl, TOPHbIE TOPO/IbI, IT0JIE3HbIE HCKONIAeMBbIE, TOILUIUBO, PECYPCHI.

TexHonorusi:  XMMHYECKass  MPOMBINUIEHHOCTh,  METaJUIyprus,  IpPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepuasos, CENBCKOXO03A1CTBEHHOE IIPOU3BOJICTBO, MULIEBAst
MPOMBIIUIEHHOCTh, (papMarieBTUYeCKasi MPOMBIIIIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKUX
IIpenapaToB, IPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, JJIEKTPOHHAS IPOMBIIIEHHOCTD,
HaHOTEXHOJIOTUH.
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3.3 VrieBoibl 3 1
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Pa3nen 4. AzoTcoaep:xaniue OpraHnvdecKkre coeIuHeHns

4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3

https://m.edsoo.ru/7f41837c

[Ipumenenne
MHTEPAKTUBHBIX (OpM
y4eOHOI paboThI -
VHTEJJIEKTYaJIbHbIX,
CTUMYJUPYIOIINUX
M03HABATEIbHYIO
MOTHBALMIO, UTPOBBIX
METOJIUK, JTUCKYCCHUH,
JAIOLIUX BO3MOYKHOCTb
pUOOPECTH OTBIT
BEJICHUS
KOHCTPYKTUBHOI'O
JAajora; rpyInmnoBoin
paboThI, KOTOpask yIHUT
CTPOUTH OTHOILIECHHUS U
NEeUCTBOBATEH B
KOMaH/ie,
crocoOCTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIILITIEHUS

Wroro no pazgeny 3

Pa3z1e.11 5. BLICOKOMO.]'IeKyJIﬂpHBIe COCANHCHUA




5.1

[Tnactmaccel. Kayayku. Bonokna 2

[IpuBneuenue
BHUMAaHHS
o0yyJaromuxcs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBIICHUHN U
COOBITHI,

https://m.edsoo.ru/7f41837c HWHULMHUPOBAHHUC

00CYXIEHUH,
BBICKA3bIBAaHUM CBOETO
MHEHHsI, BRIPAaOOTKH
CBOETO JUYHOCTHOTO
OTHOIIECHHSA K

WU3y4aeMbIM
COOBITHUSM, SIBIICHUSM,
JIULAM
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O 34 2
ITPOTPAMME
11 KJIACC
KosmuyecTBo yacoB JIEeKTPOHHbIE JesATeJJbHOCTh YYUTES ¢ Y4eTOM
(uu¢possbie) NMPOrpamMMbl BOCIITHTAHHUSA
Ne | Hauveniopattite pasaesios Bcero Konrposbnbie | IIpakTtudeckue 00pasoBaTeIbLHLI
n/n TeM NPOrpaMmbl paGoTEI paGoTE: e pecypcbl

Pazjen 1. Teoperudyeckue OCHOBBI XUMHU




1.1

CrtpoeHue aTOMOB.
[Tepnoguuecknii 3aKOH U
[lepuoauueckas cuctema

XUMHYECKHUX IJIEMEHTOB /JI.

. Menneneena

https://m.edsoo.ru/
7f41837c

[IpuBneuenne BHUMAHUS
00y4Jaronuxcs K IEeHHOCTHOMY
ACIIeKTy M3y4aeMbIX Ha ypOKax
MIPEAMETOB, SIBICHUN U COOBITHI,
WHUILIMMPOBAHKUE OO0CYKICHHM,
BBICKQ3bIBAHUM CBOETO MHEHMS,
BBIPAOOTKHU CBOETO JINYHOCTHOTO
OTHOIIEHUS K U3Yy4aE€MbIM COOBITHSAM,
SIBIICHUSIM, JTULIAM

1.2

CrpoeHue BemecTsa.
MHuoroo6pa3ue BeecTs

https://m.edsoo.ru/
7f41837c

1.3

XUMHUYECKHE pEeaKIun

https://m.edsoo.ru
[7f41837c

[IpuMeHeHre HHTEPAKTUBHBIX (HOPM
y4eOHOU pabOThI - HHTEJICKTYaJIbHBIX,
CTUMYJIMPYIOIINUX TO3HABATEIbHYIO
MOTHUBAIIMIO, UTPOBBIX METOJIUK,
JTUCKYCCUU, TAIOIIUX BO3MOKHOCTb
npuodpecTu

OMBIT BEICHUS] KOHCTPYKTUBHOTO
JMaJiora; rpyInmnoBoi paboThl, KOTOpPast
YYHUT CTPOUTH OTHOIICHUS U
JeCcTBOBATh B KOMaH i€, CIOCOOCTBYET
Pa3BUTHIO KPUTHYECKOTO MBITIUICHUS

Uroro no pazneny

13

Paznen

2. Heopranuveckasi Xumusi

2.1

MeTtamnbet

https://m.edsoo.ru/
7f41837c

[IpumeHeHre UHTEPaKTUBHBIX (POpPM
y4eOHOM pabOThI - HHTEUIEKTYaJIbHBIX,
CTUMYJUPYIOIIUX TO3HABATEIbHYIO
MOTHBAIINIO, UTPOBBIX METOUK,
JUCKYCCHI, JAIOLUX BO3MOKHOCTb
PUOOPECTH ONBIT BEACHUS
KOHCTPYKTHBHOI'O IMAJIOra;
IpynInoBoi paboThl, KOTOpask yUUT
CTPOUTh
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2.2 | Hemeramnel

https://m.edsoo0.ru
1 /7f41837¢

CBs13b HEOPraHUYECKUX U

2.3 OpPraHN4YCCKUX BCUICCTB

https://m.edsoo0.ru
[7f41837¢

OTHOILICHUSI U IEUCTBOBATH B
KOMaHJ€e, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIITUICHUS

Uroro no pazneny

17

Pa3znen 3. Xumud u ;Ku3Hb

3.1 | XumMus v KU3Hb

https://m.edsoo.ru/
7f41837c

Br16op MeTO10B, METOIHK,
TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIIMTATEIbHOE BO3ACHCTBHC HA
JIMYHOCTH B COOTBETCTBUH C
BOCITMTATEIbHBIM HIEATI0M, LIEJIBIO U
3aJladyaMH BOCITMTAHUS, IIEJICBEIMHU
OPUEHTHPAMH PE3yJIbTaTOB
BOCIIMTAHUS; pean3aIuio
MPUOPUTETA BOCIUTAHUS B yUeOHOMU
NEATEIILHOCTH

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIEeKTPOHHbIE
Ne Tema ypoka K I Jara uu@ppoBbIe
w/n yp Beero OHTpOsILHEIE | TIpaKTHUECKHE .0 yop g p
padoTbI padoThI o0pa3oBaTte/ibHbIEe
pecypchbl
. N bubmnorexa [IOK
[Ipeamer oprannyeckoit XumMuu, e
1 pedl p 1 https://m.edsoo.ru/7f41837c
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
2 Teopust cTpoeHUs] OPraHUYECKUX COCIMHEHNUN 1 bubnuoreka [IOK
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS https://m.edsoo.ru/7f41837c
[IpencraBnenue o kinaccuuranuu
OopraHnyeckux Beniects. HomeHnknatypa bubnuoreka [IOK
3 1 ,
(cucrematuyeckas) U TPUBHAJIbHbIE HA3BAHUS https://m.edsoo.ru/7f41837c
OpraHWYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHU I 1 bubnmoreka [JOK
pan https://m.edsoo.ru/7f41837c
5 MertaH 1 3TaH — NPOCTEHIITNE TPEICTABUTETN 1 bubnmnoreka [JOK
aJIKaHOB https://m.edsoo.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bubmmorexa TIOK
' P ’ https://m.edsoo.ru/7f41837c
7 OTUJEH U NPONUIIEH — IPOCTEHIINE 1 bubmotexa [IOK
MPEACTABUTENN AJIKEHOB https://m.edsoo.ru/7f41837c
8 [Tpaktuueckas padora Ne 1. «Ilomydenue 1 1 bubmotexa [IOK
STUJICHA U U3YYEHHE €TO CBOMCTB) https://m.edsoo.ru/7f41837c
An .b -1 -
o 13 Tonyuemne cnmmenmeoxoro ayoyian 1 bubmnorera HOK
2. LIOIYH yay https://m.eds00.ru/7f41837c
PE3UHBI
AJIKUHBL: COCTaB U 0COOEHHOCTH CTPOCHUS, Butmiorexa LOK
10 TOMOJIOTHUECKUH psifl. ATIETUICH — 1

HpOCTGI‘/'IHII/Iﬁ NpCACTaBUTCIIb aJIKHHOB

https://m.edso0.ru/7f41837¢c
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11 Brrurciienus 1o ypaBHEHUIO XUMUYECKON bubnuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837c
12 Apensl: 6eH3011 U TONyoJ. TOKCUYHOCTD bubnuoreka [IOK
 apEHOB https://m.edsoo.ru/7f41837c
13 ['enernueckast CBs3b YriI€BOIOPOIOB, bubnuoreka [IOK
' IPUHAISKAIIMUX K Pa3JIMYHBIM KilaccaM https://m.edsoo.ru/7f41837c
I1 :
o |Dompome oo yresoioponos, Bamorea 10K
PHPOA T ’ https://m.edsoo.ru/7f41837c
He(Th ¥ MPOYKTHI €€ mepepaboTKH
I1 :
15 |Doopomne oo yresoiopono Bamorea 10K
PHPOA vt ’ https://m.edsoo.ru/7f41837c
He(Th U IPOJYKTHI €€ epepaboTKu
16 KounTponsHas pabota no pasaeny bu6muotexa [IOK
«¥YTJEBOIOPOIBD) https://m.edsoo.ru/7f41837c
17 [IpenenpHBIE OTHOATOMHBIE CIIUPTHI: METAHOJ bu6nunoreka LIOK
u 3TaHoi. BogopoiHasi CBA3b https://m.edso0.ru/7f41837¢c
18 MHOroaTtoMHbI€ CIUPTHI: STHUJICHTITUKOIb U bubnunoreka [{OK
TIUMLEPUH https://m.edsoo.ru/7f41837c
DeHoJI: CTpOEHUE MOJIEKYITbI, (PU3UIECKUE U bubnuoreka [{OK
19 . .
XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/7f41837c
20 Anpaeruipl: popManbaerua U aleTaiabIeru/. bubnmunoreka LIOK
ArneTon https://m.edso0.ru/7f41837¢c
21 OHOOCHOBHBIC MpEEIbHBIC KAPOOHOBHIC bu6nunoreka LIOK
KHUCJIOTBI: MypaBbMHAas U YKCYCHas https://m.edsoo.ru/7f41837c
29 [Ipaktuyeckas padota Ne 2. «CBoiicTBa bubmotexa [IOK
' pacTBOpa YKCYCHOM KUCIOTBD) https://m.edsoo.ru/7f41837c
23 CrteapuHOBas ¥ OJIEMHOBAsI KUCJIOTHI, KaK bubnmoreka [{OK
MIPEACTAaBUTEIN BBICIITUX KAPOOHOBBIX KHUCIOT https://m.edsoo.ru/7f41837c
24 Mplia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, bubmunoreka [JOK

HUX MOIOIIEE IENCTBUE

https://m.edsoo.ru/7f41837¢c
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CrnosxHble 3QUpbI KaKk MPOU3BOIHbBIE

25  xapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 1 bubmmorexa [OK
' https://m.edsoo.ru/7f41837c
3¢hupoB
26 JKupsl: runponns, npuMeHeHue, 1 bubnunoreka LIOK
OMoJIOTHYECKasi POJIb KUPOB https://m.edsoo.ru/7f41837c
27 Bamewiune npetammmenns riokesa ) Bubmiorera LIOK
el ' ’ https://m.edsoo.ru/7f41837c
bpykTO3a, caxaposa
28 Kpaxman u niemironosa Kkak IpupoaHbIe 1 bubnmnorexa [{OK
IOJIUMEPBI https://m.edsoo.ru/7f41837c
29 ncroporoorepae opramccie ) Bubmoera LIOK
POACOACPIALIIE OP https://m.edsoo.ru/7f41837c
COETMHEHUS»
' bubnmoreka LIOK
30 AMUHBI: METUITAMUH H aHHIHH . https://m.edsoo.ru/7f41837c
31 ?hggl(/)lﬁgggzggolcewnitl?gg eﬁ)lzbé;onomqecme 1 bubnmorexa [HOK
p A ’ https://m.edsoo.ru/7f41837c
3HaueHue. [lerrtnabl
30 benku xak npupoHbIE BEICOKOMOJIEKYJIIPHBIE 1 bubnunoreka [IOK
COECIMHEHUS https://m.edso0.ru/7f41837c
33 OCHOBHBIE TOHATHSA XUMHUH 1 bubnnoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI https://m.edsoo.ru/7f41837c
34 SLCIZISE(I){;I:HB;ET?;HH(LII/I; Zzi:a WHCHUI 1 brbmiorexa [IOK
YAp A ’ https://m.edsoo.ru/7f41837c
[Iimactmaccsl, KaydyKu, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOIT'PAMME
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11 KJIACC

Kosan4yecTBO yacon Hdara DJIeKTPOHHBbIE MU(PPOBbIE
HU3y4YeHHusi 00pa3oBaTesbHbIE
Ne ecypchbl
u/n Tema ypoka Bcero peeyp
KonTpoabubie| IIpakTuyeckue
padoThbI padoThbI

1 XUMHUYCCKUH IJIEMEHT. ATOM. 1 bu6anorexa IIOK
DneKTpoHHAas KOH(UTypalus aTOMOB https://m.eds00.ru/7f41a636
[Iepuoguueckuit 3aKOH U

9 Ilepuoanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB 1 bubanoreka [JOK
J1. 1. MeHneneeBa, ux CBsI3b C COBPEMECHHOM https://m.edso0.ru/7f41a636
TEOpUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX
3JIEMEHTOB U UX COECIMHEHU O rpymnmnam 1 Bubnmorexa [[OK

3 | mepuoaam. 3HaueHUE EPUOANUECKOTO 3aKOHA U 1

https://m.edsoo.ru/7f41a636
CHUCTEMbI XUMUUYECKUX A1eMeHTOB JI.11. P
MeHieneeBa B pa3BUTUH HAYKH
Crpoenue BeulecTBa. XUMUYECKAs! CBA3b, €€ BU/IBI; Bubnmorexa [[OK

4 | MexaHHU3MbI 00pa30BaHuUs KOBAJIGHTHON CBSI3H. 1 hitps://m.edso0.ru/7f41a636
Bonopoanas cBsizb — )
BaneHTHOCTS.

5 DIIEKTPOOTPUIIATENBHOCTh. CTENEHb OKUCIICHUS. 1 bubnuoreka [IOK
BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYIISIPHOTO https://m.edsoo.ru/7f41a636
CTPOCHHUSI
[TonsaTHe o AUCHIEPCHBIX CUCTEMAX.

6 | McTuHHBIE U KOJUIOUIHBIE PACTBOPBIL. 1 EI’I@T.I;I/OTGI? HOK/7f41 636
MaccoBast 107151 BelIecTBa B paCTBOPE ttps://m.eds00.Mu a
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Knaccudukarus 1 HoMeHKJIaTypa HEOpraHUIECKUX
coeqnHeHUN. | 'eHeTUUEeCKasa CBI3h

bu6mmoreka [IOK

7 HEOPraHUYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB https://m.edsoo.ru/7f41a636
Knaccudukarus XuMu4eckux peakiuii B

8 HEOPraHUYECKOM U OPraHNYEeCKON XUMUU. 3aKOH bubanoreka [JOK
COXpaHEHUS MacChl BEIIECTB; 3aKOH COXPAHCHUS U https://m.edso0.ru/7f41a636
MpEBpAIICHUS] SHEPTUH MPU XUMUUECKUX PEaKIUAX

9 CxopocTtb peakiun. OOpaTuMbie peakinu. bubnuoreka [IOK
XHUMHYECKOE paBHOBECHE https://m.edso0.ru/7f41a636

10 [Ipaktuyeckas padbota Ne 1. « BausiHue pa3nuyHbIxX
(bakTOpOB HA CKOPOCTh XUMHUECKON PEaKITUN
DIEKTPOIUTHYECKAS TUCCOLUALIUSL.

11 [TonsiTre o BonopoaHoM nokasartene (pH) bubanoreka HOK
pactBopa. Peakiiuu nonHoro oomena. ['uaposus https://m.edso00.ru/7f41a636
OpraHWYEeCKUX U HEOPTAHUYECKUX BELIECTB
OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIHH.

12 | TlonsTHe 00 AIEKTPOIH3E aCHJIaBOBI:/I a](-)lTBO OB bubmorexa HOK

. P P P P https://m.edso0.ru/7f41a636
coJe

1 KonTtponbHas pabota mo pazgeny

3 «TeopeTnueckre OCHOBBI XUMHUW»
MeTtasibl, X MOJ0KEHHUE B

14 [Ieproanueckon CUCTEME XUMUYECKUX DJIEMEHTOB bu6mmotexa HOK
1. . MenpeneeBa 1 0COOEHHOCTU CTPOCHUS https://m.edso0.ru/7f41a636
atomoB. O0mue GpuznuecKkue CBONCTBA METAJIIOB

15 CriaBel METaJLIOB. bu6mmoreka IIOK
DJIEKTPOXUMHUYECKHMIA PSIT HAIPSHKCHUA METAIIJIOB https://m.eds00.ru/7f41a636

16 | XuMu4YeCKHE CBOMCTBA BaXKHEHUIIIMX METAJIIIOB bu6mmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

(HaTpWiA, KaNMHH, KaabIIUi, MarHUi, aTFOMUHHIN) 1
UX COSTUHECHUU

https://m.edso0.ru/7f41a636

17 XUMUYECKHE CBOMCTBA XpOMa, MEAU U UX bu6anorexa IIOK
COCTMHCHUH https://m.edso00.ru/7f41a636
XuUMHYECKHE CBOMCTBA IUHKA, JKEJe3a U UX bu6anorexa IIOK

18

COEIMHEHUN

https://m.edsoo.ru/7f41a636

19

[Ipaktuyeckas pabota Ne 2. "Perenue
SKCIEPUMEHTANBHBIX 33/1a4 110 TEME
«Metamiby"

20

HewmeTtamnbl, uX MOJIOKEHHE B

[lepuoanueckoit cucTeMe XUMHYECKHX JIEMEHTOB
1. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHS
aTOMOB

bu6anoreka IIOK
https://m.edsoo.ru/7f41a636

21

®usnyecKue CBOMCTBA HEMETAUIOB. AJIIIOTPOIUS
HEMETaJUIOB (Ha IIpUMepe KUCI0POoa, CEpBI,

dbocdopa u yriepona)

bu6mmoreka IIOK
https://m.edsoo.ru/7f41a636

22 XUMHYECKHE CBOKWCTBA TAJIOTEHOB, CEPhI U UX bu6nmmoreka [IOK
COEIMHEHUM https://m.edso0.ru/7f41a636

23 XuMHUUecKue CBOMCTBa a30Ta, hocodpa u ux bu6mmotexa HOK
COCTMHCHUH https://m.edsoo.ru/7f41a636
XUMHYECKHE CBOMCTBA yriepoaa, KpEMHUS U UX bubanoreka [HOK

24

COETMHEHUN

https://m.edso0.ru/7f41a636

25

[IpumeHeHne Ba)XHENIIMX HEMETAIIIOB U UX
COeIMHEHUN

bu6nmuorexka LIOK
https://m.edsoo.ru/7f41a636

26

O06o0mieHne U cucTeMaTu3alus 3HaHUH 10 TeMe
«Hemeramnsl». Beruncinenus no ypaBHEeHUSAM
XUMHYECKHX PEAKIHN U TEPMOXUMHUYECKHE
pacy€Thl
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[Ipaktrueckas padota Ne 3. «Pemenne

27 | SKCTIEpUMEHTAIBHBIX 3314 110 TEME
"HemeTamiber"»
28 KoHnTponpsHas pabota no temam
«Metamae»y u «HemeTanib»y
Heopraamueckue 1 opraHuueCcKue KUCIOTHI. bu6mmoreka [IOK
29 )
Heopranndeckue U OpraHn4eckre OCHOBAHUS https://m.eds00.ru/7f41a636
AMdoTepHBIe HEOPTAHNYECKHE U OpraHUYeCKUe
30 | COCAMHEHUS. bu6mmoreka [IOK
I'eneTnyeckas CBsA3b HEOPTraHUYECKHUX U https://m.edsoo.ru/7f41a636
OpraHWYECKHX BEIIECTB
Ponp xuMuu B 00ecIie4YeHUN SKOJIOTHYECKOMH,
31 | PHepreTUUECKON U MUIIEBOI 0€30IIaCHOCTHU Eubmorexa LIOK
p m ’ https://m.edsoo.ru/7f41a636
Pa3BUTHH METUITUHBI
30 [TpencraBnenus 00 00X HAYYHBIX MPUHIUIIAX bubanoreka [HOK
MIPOMBIIIJICHHOTO TOJIYYSHUSI BAXKHCHIIIMX BEIIECTB https://m.edsoo.ru/7f41a636
33 bubnuoreka [IOK
Henosek B MHpe BEIECTB M MaTEPHAIOB https://m.edso00.ru/7f41a636
bu6mmoreka IIOK
34 | Xumust 1 310pOBbE YeIOBEKa

https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

Xumus: 10-# kaace: 6a30Bbiit ypoBenb : yueouuk/ O.C.I'abpuensu, U.I'. Octpoymos,
C.A. CnankoB. — 7-e uzn. — M. : I[Ipocsemnienue, 2025. — 128 c.

Xumus: 11-# xnace: 60a3oBbiit ypoBens : yueOnuk/ O.C.I'abpuensu, U.I'. Octpoymos,
C.A. CnangkoB. — 7-e u3a. — M. : [Ipocsemenue, 2025. — 127 c.

METOAUYECKUE MATEPUAJIbI UIS1 YYUTEJIA

Xumusi: 10-11 xaccel: 1UIaKTUHYECKUE MaTepUualbl: yued. mocodue st
o011e00pa3oBat. opranuzaiui : 6a3oBbiil ypoeHb / A. M. Pagenkuii. 9-e uzn. — M. :
IIpocsemenue, 2019. — 144 c.

MeTtoaudeckue MaTEepHaITbI IS YIUTEIIS | IEPUOINISCKas CUCTEMA XUMHIECKHIX
anemenToB Jl. V1. MenneneeBa; Tabnuiia pacTBOpUMOCTH, ToMoJoruueckuit psia ankanoB O. C.
INa6puensn, U. I'. Octpoymos

"HacronbHas kaura yunrtens xumuu 10 kmacc / Mocksa 2001 "bauk u Ko

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

bubaunoreka [{OK https://m.edsoo.ru

Lludposeie oOpazoBatenbHbIe pecypebl: onbmroreka LIOK https://lesson.edu.ru/04/08
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