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MNOACHUTEJIbHAS 3AIINCKA

[IporpammMa 1o XMMHHM Ha YpOBHE cpexHero oomero obOpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
®denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS (elepaibHOil 00pa3oBaTeNbHOM MPOTrpaMMBI
cpeanero obmero odpazoanus (POII COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpaszoBatensHOM crangapre COO, c¢ yuérom KoHuenumu mnpenopaBaHusi ydyeOHOro mpeamMeTa
«Xumusg» B 00pa3oBarenbHbIX oOpraHu3alnusx Poccuiickoit @exepanuu, peanu3yroIIUX OCHOBHBIE
oOpa3oBaTeNbHbIE IMPOrPAaMMbl, U OCHOBHBIX MOJIOKeHHH «CTpareruu pa3BUTUS BOCHHUTAaHUS B
Poccuiickoii @enepanu Ha nepuon a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3paboTKe IporpaMMbl IO XMMHUH, K ONPEIENICHUIO0 OOIIeH CTpaTeruu
00yuyeHMs, BOCIIUTAHUSA U PA3BUTHUS OOYYAIOLIUXCS CPEACTBAMHM Y4eOHOro mpeamera «XuMHs» JUIs
10-11 kmaccoB Ha 0a30BOM YypOBHE cocTaBWIM KoHIentyanbHble mnonoxeHnus PIrOC COO o
B3aUMOOOYCIIOBJIIGHHOCTH IIeJIeH, COJepKaHus, pe3ybTaroB OOyueHHs U TpeOOBaHUIl K YPOBHIO
MOJITOTOBKHU BBIITYCKHHUKOB.

Xummnueckoe 00pa3oBaHue, MoJyyaeMoe BBIITYCKHUKaMU 00111e00pa30BaTeIbHOW OpraHu3aIiH,
ABJIIETCS HEOThEMJIEMOM dYacThio MX oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEPIIAIOLIUM ATarioM
peanu3allMd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPHCYIIUX
LEJIOCTHOH CHUCTEME XHUMHUYECKOro o00pa3oBaHus. OTU IEHHOCTH KacaloTCs IO3HAHHUS 3aKOHOB
npupozbl, (HOPMUPOBAHHUS MHPOBO33PEHHUsI U OOLIEH KyJIbTYphl YEIOBEKa, & TAKXKE SKOJIOTHYECKU
000CHOBAHHOTO OTHOILEHUS K CBOEMY 3/I0pOBbIO M MpPHUPOAHOHN cperne. Peanmusyercs xumuueckoe
o0Opa3oBaHue OOYYalOIIUXCS HA YpPOBHE CpelHEero oOiiero oOpa3oBaHUs CpPEACTBaMHU y4eOHOTro
npeaMera «XUMUsS», COJep)KaHue M MOCTPOCHHE KOTOPOro OMPEeNieHbl B IMporpaMMme MO XHMHUU C
yuéToM cneuu(UKH HAyKM XUMHHM, €€ 3HaueHHs B MO3HAHUM MPHUPOJBl U B MATEPUAIbHOM KU3HU
oOmiecTBa, a Takke € Y4Y€TOM OOMMX LEeJel W NPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSTHHE CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyi poJib B COBPEMEHHOM
UBWIN3AIUK, B CO3/JaHUM HOBOW 0a3bl MarepuaibHOM KyiabTypbl. OHa BHOCHUT CBOMl BKJIaj B
(dbopMHUpOBaHKE PAIMOHAIBHOIO HAyYHOTO MBILIUICHHUS, B CO3JaHHE LIEJIOCTHOTO IpPEJICTaBICHUS 00
OKpY’KaIOIIeM MUpE KaK O €JUHCTBE NPUPOABI U YeJIOBEeKa, KOTOpOe (POPMHUPYETCsl B XUMHU HA OCHOBE
MOHMMAaHHUSl BELIECTBEHHOIO COCTaBa OKPYXKAIOIIErO0 MHpa, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYs C OPYIMMHM €CTECTBEHHBIMM HayKaMHu, XMMHs cTajga HEOThEMJIEMOMU
YaCThl0 MHUPOBOH KyJIBTYpbl, HEOOXOJAUMBIM YCJIOBUEM YCIIEHIHOTO TPYAa M KM3HM KaXKJIOTO 4YJIeHa
oOmiectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MJaTelibHas, KaK HayKa BBICOKUX TEXHOJOTUM
HalpaBJIeHa Ha pellleHHe INoOAJbHBIX MPOOJEM yCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOIMYECKON 0€30aCHOCTH M OXPaHbl 310POBbSL.

B coorBercTBUM C OOmMMH LEJNSIMH U NPUHLMIAMH CpeAHEro obmero oOpa3oBaHUs
conepxkanue npeamera «Xumusp» (10-11 kmaccsl, 0a30BbIil ypoOBE€Hb H3yuY€HUS]) OPUEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOILEKYJbTYPHYIO MOJArOTOBKY OOYyYaroIuXcs, HEOOXOTUMYI0 UM JJs
BbIPAaOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COIMYyMa,
IPOIOJDKEHUsT 00Pa30BaHUs B Pa3IMYHbIX 001ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocTaBisiiolIuMHU NpeaMeTa « XUMHUS» ABIAI0TCA 0a30Bble Kypchl — «OpraHudeckast XUMHsD U
«O0mmas 1 HeopraHWveckas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHsS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKu: CHCTEMa 3HAHUN [0 HEOPraHWYECKOM XMMMHU (C BKIIOUYEHHUEM 3HAHUN W3
o0miell XMMUU) U OpraHndeckoi xumuu. PopMHUpPOBaHHE AAHHOW CHUCTEMbl 3HAHUN NPU U3YyUYEHHH
npeaMera 00ecreyruBaeT BO3MOXHOCTb PAacCMOTPEHHMSI BCETO MHOTOOOpa3Hsl BEIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB M TEOPUIA XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas M HeopraHWYecKas
XUMUSD» cPOpPMHUpOBaHA B IpOrpaMMe IO XMMHUU Ha OCHOBE CHUCTEMHOIO MOJXO0Ja K HM3YUYECHHUIO



yueOHOro Mmarepuana U OOYCJIOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHWHA Ha
onpeAeNéHHBIX TEOPEeTHYECKHX YpOBHAX. Tak, B Kypce OpraHM4eckodl XHMHUU BeEIECTBa
paccMaTpUBaIOTCs Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKUX COEAMHEHUH, a TaKkKe
Ha YpOBHE CTEPEOXMMMYECKUX U 3JIEKTPOHHBIX IMpPEJCTaBICHUH O CTpoeHuHU BemiecTB. CBeaeHUs 00
U3y4aeMbIX B Kypce BEIIEeCTBaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJOB JI0 CIIOKHBIX OMOJIOTHYECKU
aKTUBHBIX coeJMHEHUH. B Kypce opraHnyeckoil XMMHUHU MOJydalOT pa3BUTHE CHOPMHUpPOBAHHBIE Ha
YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs MEPBOHAYAIBHBIC IPEICTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(UKAMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT WX CTPOCHHS, O
XUMHUYECKOHN PEaKIINH.

[lon HOBBIM yrjoM 3peHHs B mpeamere «XuUMHs» 0a30BOro YpOBHS paccMaTpHUBAaeTCs
U3yYeHHBII Ha YypPOBHE OCHOBHOIO 00IIero o0pa3oBaHHs TEOPETHUECKUH Marepuan |
(dakToNIOTUYECKHE CBEJIEHUS O BeUlecTBaX M XHWMHUYECKOW peakuuu. Tak, B YacTHOCTH, B Kypce
«O0mas W HeopraHuyeckass XHMHUsS» OOYYaloIIUMCS TPEAOCTABISAETCS BO3MOYKHOCTH OCO3HATh
3Ha4YeHHE MEePUOJUYECKOr0 3aKOHa € OOLIETEOPETUYECKUX M METOJOJOTHYECKHX IMO3ULUH, TiyOxe
MOHATh MCTOPHUYECKOE M3MEHEHHEe (YHKUHMI 3TOro 3aKkoHa — OT 00oOIaromel 10 oOBsACHSIOMmENH U
MPOTHO3UPYIOIIEH.

EnvHasg cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, MX COCTABE, CTPOEHUH, CBOWCTBAX M
NPUMEHEHUHU, a TAaKK€ O XUMHYECKHMX pEaKIMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX NpPOTEKaHUS
nomnonHsercs B Kypcax 10 u 11 xinaccoB anemMeHTaMu cofepKaHMsl, MMEIOIIUMHU KYJIbTYpPOJIOTHYECKUI
U TPUKIAJHON XapakTep. JTH 3HaHMS CIIOCOOCTBYIOT MOHMMAHHUIO B3aHMMOCBSI3M XUMHUHU C APYTUMU
HayKaMH, pPacKpblBalOT €€ poJib B II03HABATEIbHOW M TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBaXXEHHs K IPOIECCY TBOpPUECTBA B 00JaCTU TEOPUM M MPAKTHUECKUX
NPWIOKEHUH XHMHH, MOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO
3HaYMMBIX NPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICTUBATh HH()OPMALIUIO U IPUMEHSTh
e€ A TONOJHEHUS  3HAaHMH, PpEUIEHMs  HMHTEUIEKTyalIbHBIX U OKCIEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a/ady. B 1enoM copepxaHue yuyeOHOro npeamera «XuUMHUS» JaHHOTO YpPOBHS
U3yUYeHHUs] OPHEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy OOYYAIOIIMXCS MHPOBO33PEHUYECKOM OCHOBBI IS
NOHUMaHus (unocopckux uAeH, TaKUX KaK: MaTepHalibHOE EIWHCTBO HEOPraHMYeCcKOro u
OpPraHUYeCcKOro MHUpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, I03HABAEMOCTh
MPUPOJIHBIX SIBJCHUNM MYTEM SKCHEPUMEHTA M PELIeHUs MPOTUBOPEUU MEXIy HOBBIMU (aKTaMu U
TEOPETUYECKUMHU TPEINOChUIKAMHU, OCO3HAHWE POJIM XMMHUHM B PEIICHUM 3KOJOTMYECKHX MpodiieM, a
TaKkKe MpobsieM cOepexeHHs] SHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3/JaHUS HOBBIX TEXHOJIOTMHA U
MaTepUaoB.

B mnane pemieHus 3aad BOCHMTAHUS, Pa3BUTHUS U COLMAIM3ALMN OOYYArOIIMXCS MPUHSATHIE
IPOrpaMMOil MO XMMHMHM IIOAXOAbl K OIPEAEICHUIO0 COJIEp)KaHWs U IIOCTPOEHUs IpelMeTa
IpeycMaTpuBaioT (GOPMHUPOBAHHE YHUBEPCATBHBIX YUEOHBIX IEUCTBUHN, UMEIOIINUX 6a30BO€ 3HaUCHHE
JUIS  pa3M4YHBIX BHJOB JIEATENIHOCTH: pelleHHs mpoOjeM, TMOUCKa, aHaiu3a U 00paboTKU
uHboOpMalluy, HEOOXOIUMBIX IJsi TNPUOOPETEHHs OIbITa MPAKTHUYECKOH M HUCCIIEe0BATEIbCKOM
JESATENIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUN XHUMHUH.

B npakTuke npenogaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOTI'O OOIIero oOpa3oBaHusi, Tak U Ha
YpOBHE cpefHero obuiero o0pa3oBaHus, MPHU ONPEAEICHUU COAEPIKATEIILHOW XapaKTepUCTUKU Lesei
W3y4YeHHs TpeJMeTa HaNpaBJIEHUEM IIEPBOCTENEHHONM 3HAYMMOCTH TPAJUIMOHHO TNpU3HAETCS
¢dopMHpOBaHHE OCHOB XHMMHUYECKOH HayKd Kak oOO0JIaCTM COBPEMEHHOTO eCTeCTBO3HAHMI,
MPAKTUYECKON JNIeATENIbHOCTH 4YeJOBEKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOJMYECKONW TOYKM 3PEHHUs TAaKOM MOJAXOJ K ONPEAEICHHUIO LENel HM3y4eHMs NpeAMETa sBISETCS
BIIOJIHE OTPaBJaHHBIM.

CornacHo TaHHOM TOYKE 3pEHMS TNIABHBIMU IETIIMH U3YUEHUS MpeMeTa « XUMHs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) SIBISIOTCS:

. ¢dopMHpOBaHHE CHCTEMBbl XMMHUYECKMX 3HAaHMA KaK BaKHEHIeH cocTapistomen
€CTeCTBEHHO-HAYYHOW KapTHMHbI MHpa, B OCHOBE KOTOPOH JieKaT KIIIOYEBbIE IOHATHS,
(dyHIaMeHTalbHbIe 3aKOHBI M TEOPHMM XHMHH, OCBOCHME S3bIKa HAayKH, YCBOCHHE M TOHUMaHHE
CYIIHOCTH JOCTYIHBIX O0OOIIEHUH MHPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMJICHHE C MCTOpUEH HX



pa3BUTHUS U CTAHOBJICHHUS,

o dbopMHUpOBaHKE W Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJaX MMO3HAHHS BEIIECTB U
XUMHUYECKUX PEaKIuil, HEOOXOTUMBIX ISl TPHOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B MUPE BEIIECTB
U XUMHUYCCKUX ﬂBHeHI/II\/'I, HMCEIOIIUX MCCTO B ITPUPOJIEC, B HpaKTI/I‘IeCKOI\/’I u HOBC@}IHCBHOﬁ KU3HU,

. pa3BUTHE YMEHUH U CIOCOOOB MAESITENBbHOCTH, CBSI3aHHBIX C HAONIOJACHUEM W
OOBSICHCHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOIIOJICHUEM TMpaBWJ 0€30MacHOTO OOpalleHus ¢
BEIIICCTBAMH.

Hapsiny ¢ »TuM, copepkaTenbHas XapaKTePHCTHKa IeNiel M 3a1a4 HM3yYeHHUs TpeaMera B
mporpaMMe Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHM C HOBBIMH MPUOPUTETAMH B
cucteMe cpeaHero ooOmiero oOpasoBaHusi. CerogHs B TPENOJaBaHUM XWMHUHU B OOJBIICH CTETICHH
oTHaéTcsl MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COoJep:KaHusi OOydeHHs, OpUEHTHPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3aliy, BIAJCIOIIEero He HabOpoM 3HAHUH, a
(GYHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTHBHOTO TONyYEHUS 3HAHUH U
IMPUMCHCHUS UX B peaHBHOI\/'I JKHU3HU OJId PCIICHHUA MPAKTHUYCCKUX 3a7a4.

B cBsi3u ¢ 9TUM MpU U3YYECHUU TpeaMeTa « XUMUs» JTOMUHHPYIOIIee 3HaUeHUE MPUOOPETa0T
TaKue MeJH U 337a49M, KaK:

afanTtanus OOyYaroIIMXCs K YCIOBHUSM TUHAMHYHO DPa3BUBAIOIIETOCS MHUpa, (GOopMHUpOBaHUE
MHTEJUICKTYya TbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYJHHUYECTBY,
CaMOCTOSITEILHOMY TMPUHSATHIO TPaMOTHBIX pEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHsIX,
CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUECM,

dbopMUpOBaHUE Y OOYYArOMIMXCS KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETECHIIUN), UMEIOLTIX
YHHBEPCAIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHUJIOB JCATEIILHOCTH: PEIICHUS MPOOIIEM, TIONCKA, aHaJIH3a
u 00paboTku wWHQOpMAIMK, HEOOXOTUMBIX HJsi MPUOOPETEHHUS ONbITAa ACSITEIBbHOCTH, KOTOpas
3aHUMAET BAXHOE€ MECTO B IIO3HAHMH XUMHH, a TaKXE I OIICHKH C HOBI/II_[I/Iﬁ SKOJIOTHYECKOU
0e30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XMMHYECKUX IMPOIIECCOB HA OpraHU3M YeIOBEKa H
MPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTyalIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJaromuxcs: CocOOHOCTH CaMOCTOSITETTFHO IPHOOPETaTh HOBBIC 3HAHHS 110 XUMHU B COOTBETCTBHH
C JKM3HEHHBIMH TMOTPEOHOCTSIMU, WCIOIB30BaTh COBPEMEHHBIE HMH()OPMAIIMOHHBIC TEXHOJIOTUU IS
MOMCKa U aHaIM3a y4eOHOM 1 Hay4yHO-IONYJIIpHON HHGOPMAIIUU XUMUYECKOTO COACpKAHMUS,;

dbopMupoBaHHE W pa3BUTHE y OOYYAIONIMXCS ACCOIMATHBHOTO M JIOTUYECKOTO MBINUICHHUS,
HaOJIFO/1aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH,
MIpY MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHUE Y O0ydJaromuXxcs yOeKIEHHOCTH B TYMaHUCTUYECKON HAMPABJICHHOCTH XUMHH, €&
BXHOW POJIH B PEIICHUH TIIOOATBHBIX MPOOIEM pallMOHATHLHOTO MPUPOAONOIB30BAHUS, TIOMOTHEHUS
DHEPTEeTHUECKUX PECYPCOB M COXPAHEHUS TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXHOTO OTHOIIGHUST K TPHUPOJEC U CBOEMY 3J0POBBIO, a TaKke TMPUOOPETeHUs OMbITa
HCITIOJIB30BAHUS MOJTYYCHHBIX 3HaHUHU AT TPUHATHUA T'PaMOTHBIX peIHeHI/Iﬁ B CUTyalusaX, CBA3AHHBIX
C XUMHUYECKUMU SIBJICHUSIMH.

B ydeObnoM muane cpemHero oOmiero oOpaszoBaHus mpeaMeT «XuMHs» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB NMpeaAMETHON 001acT «EcTecTBEeHHO-HAYUHBIEC TPEAMETHIY.

OOmee 4YMCIIO YacoB, OTBEACHHBIX U M3YYCHHUS XHMHH, Ha 0a30BOM YpPOBHE CpEIIHETO
obmiero oopazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hegento), B 11 xmacce —
34 gaca (1 gac B HezemIO).

COIAEPKXAHUE OBYYEHUSA



10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH

[IpenmMer  opraHMueckoil  XMMHMH: €€  BO3HMKHOBEHHME, pPa3BUTUE U  3HA4YCHHE
B IOJY4YEHHM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHHUS OPraHUYECKUX COECTUHEHHH A.
M. BytnepoBa, €€ ocHOBHble mOd0kKeHUsA. CTpyKTypHble (OPMYJIbl OPraHMYECKUX BEIIECTB.
['omomnorus, uzomepus. XuMHueckas CBSI3b B OPraHHMYECKUX COEIMHEHUSX — OJUHAPHBIE M KpaTHbIE
CBSI3H.

[IpencraBinenue o KiacCU(pUKALMU OpraHUYecKUx BeulecTB. HoMeHknaTypa opraHuyeckux
COEJMHEHUI (CUCTeMaTHyecKas) U TPUBUAJIbHBIE HA3BaHUS BAKHEHIIMX MpPEJCTaBUTENIEH KI1acCoB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTANIBHBIE METOJbl W3YYEHMsI BEIIECTB WM WX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3uaMu OpPraHM4yecKuX BEUIECTB W MaTepuaJlaMd Ha HX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHUYECKUX BEILECTB, HAOJIOJCHUE W ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB I10 MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MIPU HarpeBaHUU (TUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

Yraesoaopoanl

AJKaHbBl: COCTaB M CTpPOEHHUE, TOMOJOrMYecKuid psia. MeraH W 3TaH — mpocreliive
NPEJCTaBUTENIN AJKAHOB: (PU3MUECKHE M XMMHYECKHE CBOWCTBA (peakiMM 3aMELICHUs U TOPEHus),
HaX0XJIeHUE B IPUPO/JIE, MOITYyYEHHE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHHE, T'OMOJIOTMYECKUI psl. DTWIEH U IPONWIEH — IPOCTeHIINe
NPEJICTAaBUTENIM  QJIKEHOB: (U3MYECKHME U XUMHYECKHE CBOWCTBAa (peakuuu THAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALIUH, OKUCIICHHS U IOJIMMEpHU3allui), TOJyuYeHHE U IPUMEHEHHE.

Ankanuensl: Oyrtaguen-1,3 u metwiOytajaues-1,3: crpoeHue, BaKHEWIINE XHMHUYECKHE
cBO¥icTBa (peakuus noaumepusanun). [lomyueHrne CHHTETHYECKOTo KayuyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJOTUYECKUH psil. ALUETHIIEH — MPOCTEUIINI
IpEJCTaBUTENIb AJKUHOB: COCTaB, CTpOEHHE, (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJJOTEHUPOBAHUS, THAPATAL[H, TOPEHUS), [TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHue, Qu3MUeCKMe U XHMHYECKHE CBOMcTBa (peakuuu
rajJIorCHUPOBAaHUS U HUTPOBAHMA), NOIY4YEHHE U MpUMEHEeHHe. Tonyon: cocmag, cmpoeHue,
Quszuueckue u xumuueckue COUCMEA (PeaKyuu 2anio2eHUpOsanus U HUMPOBAHUs), NOTyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHYECKas CBsI3b MEKIY YIVIEBOAOPOAAMH, IIPUHAUIEKAILUMHI
K pa3JIM4YHBbIM KJIaccaM.

[TpuponHble HCTOUHUKH yIiIeBoA0poa0B. [Ipupoanblii ra3 u nonytHele HedTsHbIe ra3bl. Hedtob
u e€ mnpoucxoxaeHue. CrnocoObl mnepepabOTKM HePTU: IEeperoHKa, KpPEeKHHI (TepMHUYECKUH,
KaTtanuTuyeckuit), nupoaus. [lpoaykrel nepepaboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpOIYKThI €ro NepepadoTKH.

OKCIepUMEHTANIbHbIE METOJbl H3YYEHMsI BEIIeCTB M WX NPEBPAIICHUN: O3HAKOMIIEHHE C
o0Opa3llaMu IjIacTMacc, KaydyyKoB M pe3uHbl, Koyuiekuuun «HedTts» u «Yromb», MoaenupoBaHHe
MOJIEKYJ1 yTJI€BOJIOPOIOB M T'aJIOr€HONPOU3BOIHBIX, MPOBEACHNUE IPAKTUYECKON PAa0OThI: MOIyYECHUE
ATUJIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacyérnple 3agaun.

Bbruucrienust o ypaBHEHHIO XUMHUYECKON peakiuu (Macchbl, 00béMa, KOIMYECTBa UCXOAHOTO
BELIECTBAa WM NPOAYKTa PEaKUU IO U3BECTHBIM Macce, 00bEMY, KOJUUYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH).

Kuciiopoacoaep:xamue oprann4eckue coeMHEHHs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpoeHue, (Quznyeckue u
XUMHYECKHE CBOMCTBA (peakuMyd C aKTUBHBIMH MeETajUlaMM, TaJOr€HOBOJOPOAAMH, TOpPEHHE),
IpuUMeHeHue. BogopoHble CBA3M MEXy MOJIEKYJIaMH CIHMpTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA
OpPraHM3M 4YEJIOBEKa.

MHoroaTomMHble CIUPTHL. DTUICHIVIMKOJIb U TIULEPHH: CTPOCHUE, (U3NUYECKUE U XUMHUUECKUE



CBOMCTBa (B3aMMOJICHICTBHE CO LIEJIOYHBIMU METAJlJIaMH, KaueCTBEHHAsl peakiysi Ha MHOTOaTOMHBbIE
cnupThl). JlelicTBUE HAa OpraHu3M uesoBeka. [IpiMeHeHre TIuIepruHa U STUIICHTITUKOJIS.

@DeHoJI: CTPOCHUE MOJEKYJbl, (PU3NUECKUE M XUMHUECKHE CBOMCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue denomna.

Anbnerunsl U kemonsi. PopMabAeTHl, alleTalbIeI U CTPOeHUE, (PU3NYecKre U XUMUYECKUe
CBOWCTBA (peakIWW OKHUCICHWS W BOCCTAHOBJICHHS, KAYECTBCHHBIC pEaKIUH), IOJNyuYeHHEe W
pUMEHEHHE.

OMHOOCHOBHBIE TIpe/EIbHBIE KapOOHOBBIE KHCIOTHI. MypaBbHHAsT W YKCYCHas KHCIIOTHI:
CTpoeHue, (pu3nYeckue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIME Ui Kiacca KHUCIOT, pPeaKius
ATepU(HKAINN), TIOTyIeHHEe U TpuMeHeHne. CTeapuHOBast M OJIGMHOBAsI KUCIIOTHI KaK MPEICTABUTEIN
BBICIINX KapOOHOBBIX KHCIOT. MbljIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEee JIeHiCTBHE.

Crnoxnble 3(QUpBl KaKk MPOW3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
XKupsl. ['maponus xupos. [pumenenue xxupoB. bruonorndeckas poib KHUPOB.

VYrieBosbl: cocTaB, KiIaccupUKams yrieBOAoB (MOHO-, TW- W TOJUcCaxapuisl). [roko3a —
NPOCTEHIINN MOHOCAXapua: 0COOCHHOCTH CTPOSHHS MOJIEKYJIbI, (PU3HMUECKUEe M XUMHUECKUE CBOHCTBA
(B3aumoneiictBue ¢ ruapokcuaoM menu(ll), okucnenne amMmmuayHbIM pacTBOpoM okcuzia cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKACHUE B MPHUPOJIE, TPUMEHEHHE, OMOJIOTHYECKasl pOlb.
dotocunaTe3. PPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u 1memnono3a Kak NpUpojHble nonuMmepbl. CTpoeHHe Kpaxmana M IeJUTIOJIO3BI.
Ou3nuecKkue 1 XMMUYECKHE CBOWCTBA KpaxMaia (THAPOJIN3, KAYeCTBEHHASI PEAKIINs C HOJIOM).

OKCIIepUMEHTAIbHBIC METO/Ibl M3YYEHHUsS BEIIECTB M WX MPEBpAIllCHUH: NpOBeJCHHE,
HaOJFO/ICHUE W OTHCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIMPTOB, KAYECTBCHHBIC PEAKIIMU
OJTHOATOMHBIX ~CIUPTOB (OKMCIeHHME »dTaHona okcugoM Mmenu(Il)), MHOroaTOMHBIX CHUPTOB
(B3aumopeiicTBue rimuepuHa c rugpokcugoMm wmenu(ll)), ampaernoB (OKHCIEHHE aMMHAYHBIM
pactBopom okcuna cepedpa(l) u runpoxcumom meau(ll), B3aumMopelcTBHE Kpaxmana C HOJIOM),
MPOBE/ICHUE MPAKTHYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuérHrpie 3anauu.

Bbrauciienust o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIHMYeCcTBa UCXOIHOTO
BEIIECTBA MJIM MPOJIYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEIICCTB WJIU MPOYKTOB PEAKITHH).

A3oTcozeprKaIie OpraHuuecKue COeAMHEHHMS.

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHuYeckrne coennHeHus. Du3ndeckne W XUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha mpuMepe IiuirHa). buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuab.

benkn kak TpUpOAHBIE BHICOKOMOJICKYJISIPHBIE coequHeHus. [lepBuuHas, BTOpHYHAas U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa O€JIKOB: THAPOIHN3, JE€HATypalus,
KaueCTBCHHBIC PEAKIIUH HA OCJIKU.

OKCIIepUMEHTAIbHBIC METO/bl M3YYEHHUs BEIIECTB M WX MPEBpAIlleHU: HaOmoIeHHe u
OIMCaHHE JIEMOHCTPAIIOHHBIX OIBITOB: JCHATYpalusi OCNKOB MpPHU HArpEeBaHHM, IBETHBIC PEaKIIUU
OemKoB.

BbicokOMOIeKYISIPHBIE COeTMHEHUs

OcCHOBHBIE TIOHSATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHHUI: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTETCHb IMOJIMMEpPHU3AIlUK, CPEIHsSS MOJIeKylsipHas macca. OCHOBHBIE METOBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTMHEHUI — MOIMMEpU3aLUs U MOJTUKOHICHCALUS.

OKCIIepUMEHTAIbHBIE METONbl HM3YYCHHUS BEIICCTB M WX TNPEBPANICHHUN: O3HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBSI3H.

Peanuzanus MeXNnpeaMETHBIX CBsi3ed NpH H3ydeHUM opraHndeckod xummuu B 10 kimacce
OCYIIECTBIISICTCS] Yepe3 MUCIOIh30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W MOHATHH,
SBJISIOIINXCSI CHCTEMHBIMU JJIS1 OT/ACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAyUHBIC TOHSTHS: SIBIICHUE, HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KJIacCU(UKalMs, NEePUOJUYHOCTb, HAOIIOJCHUE, H3MEpPEHHEe, OSKCIIEPHMEHT,
MO/JICITUPOBAHHE.




dusnka: MaTepusi, PHEPIUs, Macca, aToM, DJEKTPOH, MOJEKYJa, SHEPreTUYeCKHid YpPOBEHb,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (pM3MYecKre BETUYMHBI W CIWHUIIB MX
U3MEpPEHHUSL.

buonorusa: xmerka, opranm3Mm, Ownocdepa, oOMeH BemecTB B OpraHusme, (GOTOCHHTE3,
OMOJIOTUYECKU aKTHBHbIEC BellecTBa (O€IKH, yIIIeBOAbI, XKHUPHI, (PEPMEHTBHI).

['eorpadusi: MuUHEpaIbl, TOPHBIE TTOPOIBI, TIOJIE3HBIC UCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHoJOorusa: NUIIEBbIE MPOAYKTHl, OCHOBBI PAllMOHAJIBHOTO IMUTAHUS, MOIOILIME CPE/ICTBA,
JICKApCTBEHHbIC M KOCMETHYECKHE TpenapaThl, MaTepHalbl M3 HCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHU

XuMHUeCKUd snmeMeHT. AToMm. Slapo  aTtoMa, HM30TONBL.  DIEKTPOHHas  000JIOUKa.
DHepreTuyeckue YpOBHH, MOAYpPOBHH. ATOMHbIE opOuTamu, s-, p-, d- smeMeHThl. OcobGeHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOHMTaIsIM B aTOMax »3JEMEHTOB TEPBBIX YETHIPEX IEPHOIO0B.
OneKTpoHHask KOHGUTYpalus aTOMOB.

Ilepuognuecknii  3akoH u Ilepumonmyeckas cuctemMa XUMHYECKHX dieMeHTOoB /.
N. MenaeneeBa. CBsi3b MEPUOIUYECKOr0 3aKOHA U [lepuoandeckoi CuCTeMbl XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa ¢ COBpEMEHHOM T€OpHE CTPOCHHS] aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYIIaM U MepUoIaM.
3HaueHUE NEePUOINIECKOrO 3aKOHA B Pa3BUTUN HAYKH.

CrtpoeHnue BemecTBa. XUMHUYECKas CBA3b. Buabl XuMuyeckoi cBsi3u (KOBaJIeHTHAs! HEMOJSpHAs
U TIOJISIpHAsA, MOHHAsA, METaJIMuecKkas). MexaHu3Mbl 00pa30oBaHUsl KOBAJICHTHOW XMMHUYECKOH CBA3M
(oOMEHHBIN U TOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIIATENHHOCTD.
Crenensp okucieHus. IoHbI: KaTHOHBI U @aHUOHBI.

BemectBa MONEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEUIECTBA. THINBl KPUCTANIMYECKMX pEMIETOK. 3aBUCUMOCTh CBOWCTBAa BEIECTB OT THUIA
KPUCTAJUIMYECKON PEHIETKY.

ITonsitTue o0 aucnepcHeBIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PAacTBOpbI. MaccoBas 10
BElIeCTBa B pacTBOpE.

Knaccugukamuss HeopraHuueckux coennHeHMA. HoMeHKIaTypa HEOpraHM4eCKHUX BEIIECTB.
['eHeTnyeckas cBSI3b HEOPraHMUYECKUX BEIIECTB, MPUHAUICKAIINUX K PA3INYHBIM KIIaccaM.

Xumnueckas peakuus. Kiaccupukanys XUMHYECKMX pEaKUMH B HEOPraHUYECKOW U
OpraHMYEeCcKONl XUMHUHU. 3aKOH COXpPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M MpPEeBpALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakumu, €€ 3aBUCUMOCTb OT pazluyHbIX (akTopoB. OOpaTUMble peaKIUH.
Xumunyeckoe paBHOBecHe. PaKTOPhI, BIUAIOLIIME HA COCTOSHUE XMMHUYECKOT0O paBHOBecus. lIpuHumn
Jle arense.

Onexktponutuyeckass aucconuanus. CuibHble W cialOble »mekTponuTsl. Cpeaa BOJIHBIX
pPacTBOPOB BEILIECTB: KHUCTasi, HEUTpalibHas, IeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHbIE METO/Ibl M3YYEHHsI BEHIECTB U MX MPEBPAIICHUN: TEMOHCTpALMs TabIuIY
«llepnonnyeckass cucrema xumuueckux odaemeHToB J[. WM. MenaeneeBa», usydeHue Mojenen
KPUCTAJUTMYECKHUX PElIETOK, HalJro1eHne
U OIHUCAHUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pasjoXKeHHWE MepoKcHIa BOJOPOAA B
MPUCYTCTBUM KaTalau3aTopa, ONpe/eseHHe CPebl pacTBOPOB BEILLECTB C MOMOIIBI0 YHUBEPCATBLHOTO
MH/IMKaTOpa, peakiMi UOHHOTO OOMEHa), MPOBEJCHUE MPAKTUYECKON paboThl «BiMsHUE pa3IHuHBIX
(akTOpOB Ha CKOPOCTh XMMHUECKON pPEeaKIImy.

PacuérHbie 3a1a4yu.

Pacu€tbl mo ypaBHEHHMSIM XMMHYECKUX PEaKIMi, B TOM YHCIIE TEPMOXHUMHUYECKHE pPacUEThl,




pacy€Thl C UCMOJIB30BAHUEM MOHATHUSL «MACCOBAs JOJIs BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [lonoxenune nemerannoB B [lepuoguueckoil cucreMe XUMHUYECKUX 3JIeMEHTOB /1.
U. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIJIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrieposa).

XHUMHYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJIOB (TaJoreHoB, cephl, a3oTa, hocdopa, yriepoaa
U KPEeMHHsI) U UX COeTMHEHUH (OKCHUIOB, KHCIOPOICOACPIKAIIUX KHCIOT, BOAOPOIHBIX COSAMHEHUN).

[IpruMmeHeHre BaXKHENUIIINX HEMETAVIOB U UX COCTMHEHUN.

Mertamnel. [lonoxenue meramwioB B lleproanueckoil cucTteMe XMMHUYECKUX AJIEMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 00070YeKk aToMOB MeTawioB. OOrmue
¢usnyeckue cBoiicTBa MeTawmoB. CIUTaBpl METAIOB. DIEKTPOXUMHYECKHHM sl HANPSHKCHUMA
METaJIJIoB.

XUMUYECKUE CBOMCTBA BXHEHIIINX METAIIOB (HATPHMA, KaIHii, KaIbIIUNA, MarHUHA, aTFOMUHUH,
IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O6mue criocoOb! MoTy4YeHHs MeTauIoB. [IpruMeHeHne MeTaioB B ObITY M TEXHHKE.

OKCIEePUMEHTATBHBIC METOJIbl M3YUYCHHUS BEIISCTB M WX MPEBPAIICHUN: U3yYCHHE KOJUICKITUU
«Mertaisl U CIUIaBbl», 00Pa3loB HEMETAIUIOB, PEIIEHUE dKCIIEPUMEHTABHBIX 3a7a4, HAOM0ICHUE U
OTMCaHUE JICMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THAPOKCHIA ATIOMHHHUS C
pacTBOpaMH KUCJIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAILJIOB).

Pacuérnpie 3a/1aum.

Pacuétbl mMacchl BemecTBa UM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYACTBYIONIUX B PEAKIIMU BEIIECTB, Pacdy€Thl Macchl (00BhEMa, KOIMUYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKILIUU, €CJIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHus 4 XKM3Hb

Ponb xumum B oOecreueHUM SKOJOTUYECKOW, DHEPreTUYECKON W MHUIIEeBOW O€30MacHOCTH,
pa3BUTHN MeAUIMHBL. [[oHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKITHM.

[IpencraBienus 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOTYYCHHs BaKHEUIITUX
BEIIECTB.

UYenoBek B MHpE BEIIECTB U MaTEPUAJIOB: Ba)XHEUIINE CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KepaMuKa, MaTepuaabl JJIs JJICKTPOHUKH,
HaHOMaTepHalbl, OpraHNUYECKUE U MUHEpaIbHbIC yI0OpEHUS.

XuMUA U 3J0pOBBE YEJIOBEKA: MPABHIIA UCIIOJIb30BAaHUS JIEKAPCTBEHHBIX MpenapaToB, MpaBuia
0e30macHOro HCTIONIb30BAHUS MpenaparoB OBITOBOM XUMHUU
B ITOBCETHEBHOM >KU3HU.

MeXnpe/IMETHBIC CBA3H.

Peanuzamus MexnpeaIMeTHbIX CBA3€H MpU M3yuyeHUH oOuIeil 1 HeopraHuueckod xumuu B 11
KJIaCCe OCYIIECTBISIETCS Yepe3 KCIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaKk U
TIOHSTUH, SBJISIOIINXCS CHCTEMHBIMU IS OTACIIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyYHBIM (haKT, THIOTE3a, 3aKOH, TEOpHs, aHAIM3,
CUHTE3, KJIacCU(UKAIKs, MePUOTUIHOCTh, HAOIIOACHHUE, IKCIIEPUMEHT, MOJCIIUPOBAHNE, U3MEPCHHE,
SIBJICHUE.

®usuka: maTepusi, JHEPrus, Macca, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOI,
pPaZlOaKTUBHOCTh, MOIIEKYJa, JHEPreTHUYECKUH YpPOBEHb, BEIIECTBO, Telo, O0BEM, arperaTrHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETMYMHBI U €AUHUIIBI X U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, dKocuctemMa, ouochepa, Makpo- 1 MUKPOIIIEMEHTHI, BUTAMUHBI,
0OMeEH BelIeCTB B OpraHu3Me.

['eorpadusi: MUHEpAIbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHUYECKass TPOMBIIUIEHHOCTh, METALTyprus, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasoB, CETbCKOX03IiCTBEHHOE IPOU3BOACTBO, MUIIEBAs TPOMBIIIICHHOCTD, (hapMalleBTUYECKast
MIPOMBINIUICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX TIPEMapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaloB, FJIEKTPOHHAS! TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHS IIPOI'PAMMBI 110 XMMHWKU HA




bA30BOM YPOBHE CPE/IHEI'O OBILET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPe3yJIbTaTaM OCBOCHHS OOYYAIOIIMMHUCS IPOTpaMM
cpenHero oOmero oOpa3oBaHHs (JIMYHOCTHBIM, METalpeAMETHBIM W MpeAMETHbIM). HayuHo-
METOJIMIECKOW OCHOBOM IS pa3pabOTKH IIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IPOTPAMM CPEIHETO
o011ero o0pa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B cootBercTBHH C CUCTCMHO-JCATCIIbHOCTHBIM IMOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpenMeTa «XHWMHs Ha ypOBHE CpelHero oodiiero obpa3oBaHUs BbIACICHBI
CJICYIOIINE COCTABIISIOIIHNE:

OCO3HaHHE OOYYaIOUIMMHCS POCCUUCKON Tpa¥TaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITSIILHOCTH H CAMOOITPEICIICHHIO;

HAJIMYUE MOTUBAIMU K O0yUCHHUIO;

[IEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKIEHWW JUYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEH M HCTOPUYECKUX TPAAULIUK 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JICATEIHBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH,  NPUCYIIMMH  IEJIOCTHOW  CHCTEME  XHUMHYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHMS DKOJIOTUYECKOW KYJIbTYPBl U CHOCOOHOCTH CTaBUTh LIETTU M CTPOUTH
JKU3HCHHBIC IIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» TOCTUTAIOTCS B €UHCTBE Y4eOHOU U
BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBUM C TYMAaHHUCTHUYCCKHMH, COIMOKYJIBbTYPHBIMH,
JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HUJAeallaMHd POCCHIMCKOTO TPa)JIaHCKOTO OOIIeCTBa,
OPUHATBIMU B OOILECTBE HOpPMaMU U MpaBWIAMHM TOBEIEHUS, CHOCOOCTBYIOUIMMH IpoLEeccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O0YYArOIIUXCSI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS NpeaMeTa «XUMHUS» OTPaKaloT C(HOPMHUPOBAHHOCTD
OTIbITa TO3HABATENLHON U MPAKTUYECKOW NEATENIBHOCTH 00ydYaloImUXCsl MO peaiu3allii MPUHATHIX B
00mIecTBe IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxaaHCKOr0 BOCIMTAHMS

OCO3HaHHUsl OOYYaIOIIMMHUCS CBOMX KOHCTHUTYLUMOHHBIX IpaB U O0S3aHHOCTEW, YBa)KEHUS K
3aKOHY W MPaBOMOPSIIKY;

MNpEaACTaBJIICHHUA O COLOHWAJIBHBIX HOpMax MW IMpaBHIaAX MCKINYHOCTHBIX OTHOIIIEHUHN B
KOJUICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOH MESTENbHOCTU IPHU CO3/IaHUU YUEOHBIX IPOEKTOB,
pelieHnr yueOHbIX U TO3HABATENbHBIX 33/1a4, BHINOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX MIPU
aHaJIM3€ Pa3IUYHbIX BUJOB Y4eOHOU IEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIIENI0 OT€YECTBEHHON XUMUU;

YBaXXCHHUA K IIPOLUECCY TBOPUCCTBA B oOJractu TCOPHHU U MPAKTHYCCKOI'0 NMPUMCHCHHA XUMHU,
OCO3HAHHUS TOTO, YTO JOCTHKECHHSI HAYKU €CTh PE3yJbTaT JIUTENbHBIX HAOMIOJEHUI, KPOMOTIUBBIX
SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOT'O TPy da y‘-IéHI)IX " IIPaKTUKOB;

MHTEpeca U MO3HABaTENbHBIX MOTHBOB B MOJyUYEHUH U MOCIEAYIOLIEM aHAIM3e HHPOPMAIHH O
NEPCAOBBIX TOCTHKCHUAX COBpeMeHHOﬁ OTEUECTBEHHOU XHUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBCACHMA,

CIIOCOOHOCTH  OIICHMBATh  CUTYyallUd, CBSI3aHHBIE C  XUMHUYECKHUMH  SIBICHUSIMH,
W IPUHHUMAaTh OCO3HAHHBIC PCIICHHA, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 HCHHOCTU;

TOTOBHOCTU OIICHHBATh CBOE TMOBEACHHE M TOCTYNKM CBOUX TOBapHUIIEH C MO3UIUI



HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHUX MOCTYIIKOB;

4) dpopMupoBaHus KyJbTYpPhI 310POBbS:

NOHMMaHMUA NEHHOCTEeH 370poBOro u ©Oe3omacHoro oOpas3a >KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOITIO/ICHHS TIPaBHIT GE30MIaCHOTO OOPAIICHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U
B TPYJIOBOH JIESTEIHOCTH;

MOHUMAaHMA LIEHHOCTH MPaBWJI UHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO 0€301acHOTO MOBEICHUS B
CUTYaIlUAX, YIPOXKAIOMUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCJTEJICTBUM W HENPHUIATUS BPEIHBIX MPHUBBIYEK (YMOTPEeOJICHUS alIKoros,
HapKOTUKOB, KypEHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIEI0BAaTENbCKOW  JIEATENbHOCTH,
OOILECTBEHHO IOJIE3HOM, TBOPUECKOH U APYTUX BUIAX JESTEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHWH IPAKTHYECKUX 337a4 COLUAJIBHOMN
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJlacca, MIKOJIbI);

MHTepeca K NMPaKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM YHCIIe Ha OCHOBE
IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPyAY, JIOJAM TpyJa U pe3yJIbTaTaM TPYI0OBOH AESITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYaJIbHOW TPAaeKTOPUHU OOpazoBaHMs, Oymyrien
npodeccuu U peaau3alui COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) IK0JI0TMYeCKOro BOCIIMTAHUS:

HKOJIOTHUECKHU 11€J1IeCO00pa3HOr0 OTHOUICHUS K MPUPOZE, KaK HMCTOYHHMKY CYIECTBOBAHUS
’KU3HHM Ha 3eMIie;

NOHUMAaHMA TJI00ATBHOrO XapakTepa 3KOJIOTHYECKUX MpoOieM, BIUSHHUA SKOHOMUYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOMN U COLIMATBHOM CpEb;

OCO3HaHMA HEOOXOJUMOCTH HCIIOJNBb30BAaHUS JOCTIDKEHHM XHMHUHM Ui pEIIEeHHs BOMPOCOB
PaMOHAIIBHOTO MPUPOIONOJIB30BAHUS;

AKTUBHOI'O HEIPUATHUS IEHUCTBUM, IPUHOCALIUX BPE OKPYXKAIOLIEH IPUPOIHON Cpee, YMEHUS
MIPOrHO3UPOBATh HEOJIArONpPUATHBIE 3KOJOTHYECKHE IOCIEICTBUS MPEeANPUHUMAEMbIX IEHCTBUN U
IIpEeIOTBpallaTh UX;

HaJIU4Msl PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOW KYJBTYphl, OIbITa
JESATENIBHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMHU B MIO3HABATEIbHOM,
KOMMYHHMKaTUBHOW M COLMAJIbHOW TpPAKTUKE, CIIOCOOHOCTH M YMEHHS AaKTHUBHO HPOTHBOCTOSTH
uzeosoru xemohoouwu;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOILIECTBEHHON MPAKTHUKHU;

NOHUMaHMUA CHeUM(UKH XWMUM KaK HayKH, OCO3HaHHMA €€ poiau B (OPMHPOBAHUHU
paIoOHAIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU IIEJIOCTHOTO MPEACTABIECHUS 00 OKpYKarollleM MHpe
KaK O €AWHCTBE IMPUPOABI M 4YEJIOBEKAa, B IIO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH W pPELICHUU
po0JieM COXpaHEeHUs MTPUPOJTHOTO PaBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHHM JJs COBPEMEHHOM IMBHIM3AIMM: B €&
TYMaHHUCTUYECKOW HAIpaBIIEHHOCTH W BaXXKHOM pOJMM B CO3AaHUM HOBOM 0a3bl MaTepuanbHON
KYJIBTYpBl, PELICHUU TJ00albHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHs YEIOBEUECTBA — CBHIPHEBOMH,
OYHEPTEeTUYECKOM, MHUIIEBON M IKOJIOTHYECKOW O€30MacHOCTH, B PA3BUTHH MEIUITMHBI, 00CCTICYCHUHN
YCIIOBHH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(pOPTHOH JKU3HU KaXKI0T0 4JieHa O0IIeCTBa;

€CTECTBCHHO-HAyYHOM  I'PAMOTHOCTH: IOHUMAaHWA  CYIIHOCTM  METOJOB  IIO3HAHMS,
UCTIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCIIOJb30BAaTh I0OJydyaeMble 3HAHHS JUIS
aHayM3a U OOBSICHEHMS SIBJICHUI OKpY)KAIOIIEro MHpa U MPOUCXOJAIMIMNX B HEM HU3MEHEHHH, YyMEHUs
JenaTb 0OOCHOBAaHHbBIE 3aKJIIOUEHHUs Ha OCHOBE HAayUHBIX (PAKTOB M MMEIOLIUXCS JAaHHBIX C LENbIO
MOJIyYE€HUS JJOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTH CaMOCTOSATENBHO HCHOJIb30BATh XUMHUECKUE 3HAHUS U pelleHus mpolieM B
PCAIBHBIX JKU3HCHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENILCKOM IeITeTbHOCTH;

TOTOBHOCTH ¥ CHOCOOHOCTM K HEMPEphIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IOJTyYCHHIO HOBBIX 3HaHUI 10 XUMHH B COOTBETCTBUH C ’KM3HEHHBIMU TOTPEOHOCTSIMU;

MHTepeca K 0COOCHHOCTSM Tpy/1a B Pa3IMYHBIX chepax nMpodecCHOHATbHON AeSITETbHOCTH.

METANPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSCHUS yU4eOHOTO MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus BKIFOYAIOT:

3HauuMble 17 (OpPMHpPOBAHHMS MHPOBO33PEHHUS OOYYAIOUIMXCA MEKTUCIUILTMHAPHBIE
(MexXmpenMeTHbIe) OOLIEHAYYHbIE MOHITHS, OTpa)kaloUlle LEeJOCTHOCTh HAYyYHOW KapTHHBI MHUpa U
crenuduKy METOJOB TO3HAHHUSA, HCIONb3yeMbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUS, SIBJICHHUE, TPOIIECC, CUCTEMa, HAYyYHBIM (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCclielOBaHNe, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpcajbHble y4ueOHble AeicTBUs (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PErYJISTHUBHBIE),
obecnieunBaromue GOpMUPOBaHUE (PYHKIMOHAIBHONH TPAaMOTHOCTH M COLMATBHOW KOMIIETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTh o0y4aromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCLHUIUIMHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIe NEHCTBUS B MO3HABATEIBHON M COLMAIbHOM
IIPaKTHUKE.

MeramnpeaMeTHbIE  PE3yNbTaThl  OTPAXKAIOT  OBJIAJACHHE YHUBEPCAJIbHBIMH  YUCOHBIMH
[I03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUAMU.

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHU y‘leﬁﬂbIMl/I NnNo3HaBaTeJIbHBIMU ):[EﬁCTBPIﬂMHZ

1) 6a3oBble JIOrHYeCKHUE JIeiicTBUS:

CaMOCTOSITENIbHO ~ ()OPMYJIMPOBATh M aKTYaJIM3MPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNaTh IedH JCATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH UX JIOCTHKCHUS,
COOTHOCHUTDB PE3YyJIbTAaThbl ACATCIBHOCTU C IIOCTABJICHHBIMU LICIISIMU

UCITIOJIb30BaTh TIPU OCBOCHHM 3HAHUH TNPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATh
XAPaAKTCPHBIC ITPU3HAKHN HOHATHHU U YCTaHaBJIMBATh UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC
TIOHSATHS JUTsl OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUM;

BLI6HpaTI) OCHOBAHUSA U KPUTCPHUU IAJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCIICCTB 1 XUMHWYCCKUX pCaKHI/II\/’I;

yCTaHABJIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXIy H3y4aeMbIMHU SBJICHUSMU;

CTPOUTH JIOTHYCCKUEC PACCYKIACHHUA (I/IHI[YKTI/IBHI)IG, ACOAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH M TPOTUBOPEYUS B PACCMATPHBACMBIX SIBICHHSX, (OPMYJIUPOBATH BBIBOJABI U
3aKJTFOUYCHUS;

NPUMEHSTh B TpOIECCe TO3HAHMS, HCIOJb3yeMble B XHMHUH CHMBOJUYECKUE (3HAKOBBIC)
MOJIENIH, TPEOOPa3OBBIBATE MOJEIbHBIE TPEACTABICHUS — XUMHYECKHH 3HAaK (CHMBOJ) 3JEMEHTAa,
XUMHUYecKas (GopMmysia, ypaBHCHUE XUMHUECKOW PEaKIMU — TPU PEIICHUH YYeOHBIX TO3HABATEIBHBIX
N MPAKTUYCCKUX 3a7ad, IMIPUMCHATbL HA3BAHHBIC MOJCIIBHBIC TPCACTABJICHUA OJId BBISABJICHUA
XapaKTePHBIX MPU3HAKOB U3yYaeMbIX BEIIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTENbCKUE JIeiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHMS BEIIECTB U XUMHUECKUX PEAKIINN;

dbopMyJIIpOBaTh IEMM W 33Ja4d  HCCJICIOBAaHUS, WCIIOJB30BATh IMOCTABIICHHBIC U
CaMOCTOATENILHO C(OPMYJIMPOBAHHBIC BOMPOCH B KaYECTBE WHCTPYMEHTA IMO3HAHUS W OCHOBBI IS



(bopMHpOBaHUS TUIIOTE3BI 11O MPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HABBIKAMHM CaMOCTOSTEIbHOIO IUIAHUPOBAHUA W  TPOBEACHHUS YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsS HaOJIIOAaTh 3a XOJOM HpOIEecca, CaMOCTOATENIBHO
IIPOTHO3UPOBATh €ro  pe3yibTar, (QOopMyIUpoBaTh O0O0OIIEHHS U  BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH DPE3yJIbTATOB HCCIEIOBAHUSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJCTAHHON
pabore;

nproOpeTaTh ONMBIT YIYCHUYECKOH MCCIIeI0BATEIbCKONW U MPOSKTHON JI€ATEIbHOCTH, TIPOSIBIISATh
CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIIEHUS MPaKTUYECKUX 3a/ad,
IIPUMEHEHUIO Pa3INYHbIX METOIOB MO3HAHUS.

3) pabora ¢ ungopmaunmueii:

OpPUEHTUPOBATHCS B PA3JIMUYHBIX MCTOYHMKAX HMHGpOpMaNUU (HAYyYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO  COJIEp)KaHWs, CHOpaBOYHBbIE TocoOus, pecypchl MHTepHera), aHaIU3UpOBATH
UH(POPMALIMIO PA3TUYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTD
Y HEMPOTUBOPEUYHUBOCTH;

dbopMyIMpoOBaTh 3ampochl W NPUMEHATh pa3IM4YHbIE METOJAbl TNpH TIOMCKE U OTOOpe
nHbopMaluu, HE0OXO0AUMOM /1JIsl BBITIOHEHUS YyYeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOperaTh OMNBIT MCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAJbHYIO (GOpMY IMpeacTaBIeHUs HHPOpMauu (CXEMBbl,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MPH padOTe ¢ XMMUYECKON MH(pOpMaluei:
INPUMEHATh MEXIpeaMeTHble ((pu3ndecKue M MaTeMaTH4ecKhe) 3HaKd U CHMBOJBL, (HOpMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISTHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMHU }IeﬁCTBHHMHZ

3aJaBaTh ~ BONPOCHI 10  CYIIECTBY  OOCyXJIaeMol  TeMbl B  XOJ€  JUajiora
W/WIH  JTUCKYCCHH, BBICKa3bIBaTh WJEH, (OPMYIHPOBATh CBOM MPEIIOKECHHUS OTHOCUTEIHHO
BBITIOJTHCHHMSI TTPETIOKCHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3EHTAIMel pe3yJlbTaTOB IMO3HABATEIBHOU JCSITENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIILHO HMJIM COBMECTHO CO CBEPCTHHKAMHM IPH BBITIOJHEHUH XUMHUYECKOTO IKCIECPUMEHTA,
MPAKTHYECKOH paboThl MO HCCIEAOBAHUIO CBOMCTB M3y4YaeMbBIX BEIECTB, pealu3aliil y4eOHOTO
poeKTa 51 (dbopMyIIpOBaTH BBIBOJIBI
M0 pe3yibTaTaM MPOBEIEHHBIX WCCIECIOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B X0Je 00CYKIEHUSI U
oOMeHa MHEHHUSMHU.

OBnaaeHne YHUBEPCAJIbHBIMHA PEryJIiTUBHBIMU HeﬁCTBHHMH:

CaMOCTOSITENIPHO IUIAHUPOBaTh M OCYIIECTBJIATH CBOIO I103HABATEIbHYIO JEATENbHOCTD,
ompenenss e LeNd W 3aJa4yd, KOHTPOJUPOBATH W IO Mepe HEeOOXOAMMOCTH KOPPEKTUPOBAThH
npe/iaraeMblii  aaropuT™M JEHCTBUI NpU BBIMOJHEHMH YYE€OHBIX M MCCIEAOBATEIbCKUX 3a/ad,
BbIOMpaTh Hambosee A(PQPEKTHBHBIN CIMOCOO WX pelIeHHs C YYETOM IOJYyYEHHMS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NPEJIMETHBIE PE3YJIbTATbBI



10 KJIACC

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHudecKkas XUMUsD» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOM COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOMH
KapTUHBl MHUpA, POJM XUMHHM B IO3HAHUMU SIBICHUH OPUPOIbI, B (HOPMHUPOBAHHM MBIIIJICHUS U
KYJIBTYPBI JINUYHOCTH, €€ (PYHKIHMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM JUIsl PELICHUsI MPAKTHUECKUX
3aJ1a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHON Cpelie;

BIIQJICHUE CUCTEMON XMMHMYECKUX 3HAHWM, KOTOpPas BKJIKYACT: OCHOBOIIOJIATAOIIUE ITOHATHUS
(XMMUYECKHII  3JIEeMEHT, aToM, OJJIGKTpOHHas oO0OJIOUKa aTroMmMa, MOJIeKyJla, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATENIEHOCTh, XUMUYECKasi CBSI3b, CTPYKTYpHas ¢opmyia (pa3BEpHyTas U COKpalIEHHas),
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM 00bEM, YIIIepOJIHBIA CKeneT, pyHKIMOHAIbHAS TpyIa, paauKal,
U30MepUsl, U30MEPBI, TOMOJIOTUYECKUH Psill, TOMOJIOTH, YIVIEBOAOPO/IbI, KUCIOPO U a30TCOAEpKALINE
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYpPHOE 3B€HO, BHICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTpOEHMsI opraHMueckux BeniecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHMS Macchl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3bIK XUMHUH; MHUPOBO33PEHUECKHUE 3HAHUS, JEKalIle B
OCHOBE IMOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOTMYECKUE CBEJICHHS
O CBOHCTBaxX, COCTaBe, IOJyYEHHH WU OE30MaCHOM HCIIOJIb30BAHUM BAa)KHEHIINX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOI eATETbHOCTH YeNIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKH MOHSATHH, yCTaHABIMBATh HUX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATHS IIPU OIMCAHUU COCTaBa, CTPOCHUA U
MPEBPAILCHUI OPTaHUYECKUX COCTUHEHHUI;

c(OPMHPOBAHHOCTh YMEHHUHM HCHOJb30BATh XHMHUYECKYI0 CHMBOJIMKY [UIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpami€HHOI) (opMysn OpraHMYECKHUX BEIIECTB U
YPaBHEHUN XMMHYECKUX PEAaKUUH, MU3TOTaBIMBATH MOJEIU MOJIEKYJ OPraHUYECKHUX BEIIECTB Ul
WUTFOCTPALMK UX XUMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OPMHPOBAHHOCT, YMEHMH YCTaHaBIMBATh NPUHAJICKHOCTh H3YUYEHHBIX OPraHUYECKHUX
BELIECTB 10 UX COCTAaBY M CTPOEHUIO K OIMpeNeIEHHOMY KIIAcCy/TpyIe COeAMHEHUN (YIriIeBOAOPOIbI,
KHCJIOPOJI M a30TCOAEpKAILNE COETUHEHNSI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMSI), JaBaTh UM Ha3BaHMS
no cucrematuueckoi HomeHknatype (IUPAC), a Taxke NpuUBOAWTH TpPUBHAJIBHBIE HA3BaHUS
OTJCNBHBIX OPraHWYECKHUX BELIECTB (ITWJICH, MPONUJICH, AaLeTHICH, ATWICHIJIUKOJb, TIIINIEPUH,
¢denon, hopMaibaerua, aueTanbIerul, MypaBbiHas KUCIIOTa, YKCyCHasl KUCJIO0Ta, OJIEMHOBAsI KUCJIOTa,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PyKTO3a, KpaxMall, 1eJUTI0103a, TIUIHH);

c(OpMHUPOBAHHOCTh yMEHHMsSI OINpPEAETATh BHJbl XHMHUYECKOW CBSI3M B OPraHMYECKUX
COEMHEHUSX (OJJMHApHbIC U KPaTHBIE);

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKHUX BELIECTB
A. M. BytnepoBa 7151 00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUsI MACCHI BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (HPU3NUECKHE U XUMHUUECKUE
CBOICTBa THUIHWYHBIX MPEJCTABUTENEH pPA3IUYHBIX KJIACCOB OpraHMYECKHX BeIIeCTB (MeTaH, 3TaH,
STUJICH, NPOMNWJICH, aneTuieH, Oyranuen-1,3, merunOyraaueH-1,3, OEH30i, METaHOJ, 3TaHOI,
STUJICHTJIMKONb, TJIMLUEPHUH, (EHOJI, aleTajbJeTujl, MypaBbHHas U YKCYCHas KHCIOTBI, TJIIOKO3a,
KpaxmaJl, LeJIJII0J103a, aMUHOYKCYCHAsl KMCII0Ta), WIIJTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKAY HUMU
YPaBHEHUSMHU COOTBETCTBYIOMIMX XUMUYECKUX PEAKIUi C UCIIOIb30BAHUEM CTPYKTYPHBIX (hopmy;

c(OPMHPOBAHHOCTh YMEHHUS XapaKT€PH30BAaTh UCTOUYHUKU YTIIEBOJAOPOJHOTO ChIphsi (HE(DTH,
MPUPOJIHBIM Tra3, yrojb), CHOCOOBI MX TMepepadOTKH M MPaKTHUYECKOe IPHUMEHEHHE IPOTyKTOB
nepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUH NMPOBOJIUTH BBIYUCIIEHUS MO XMMHYECKHM YypaBHEHHUSM (Macchl,
00bEMa, KOJTMYECTBA MCXOAHOTO BEIECTBA WJIM MPOJYKTAa PEAKLIMU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM NIPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIQJE€Th CHUCTEMOW 3HAHWKA 00 OCHOBHBIX METOJAaX HAYYHOTO



MO3HAHUS, UCIIOJIb3YEMbIX B XMMUHU MPU U3YUYECHUH BEIIECTB U XMMUYECKHUX sIBJICHUH (HaOmroneHue,
U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHKE), UCIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUS IS
IPUHATHSA PEIIEHUH B KOHKPETHBIX J>KM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIECTBAMU M HX
MIPUMEHEHUEM;

c(OpMHPOBAHHOCTE YMEHUH COOMIONATh MpaBMIIa IOJIB30BAHUSA XUMHUECKOW IOCYIOH U
nabopaTOpHBEIM 000PY/IOBaHHWEM, a TakK)Ke TpaBWiIa OOpPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH 110 BBIIIOTHEHUIO J1a00paTOPHBIX XUMHUUECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHMH IUJIAHUPOBATh W  BBINOJHATH XHUMHUYECKUNW OSKCIEPUMEHT
(mpeBpallileHusT OpraHMYECKUX BELIECTB IIPU HArpEBaHMHM, IOJIyYEHHE OSTWIEHA U H3Y4YEHHE €ro
CBOICTB, KayeCTBEHHbIE pPEAKLUU OPraHMYEeCKUX BEIIECTB, JCHATypalus OEJIKOB IMpH HarpeBaHUH,
[[BETHbIE pEaKIMM OCIKOB) B COOTBETCTBUHU C MpaBWJIAMHU TEXHHUKHM O€30MACHOCTH NMPH OOpaIleHHH ¢
BEUIECTBAMH U  JIaDOpaTOpPHBIM  O0OpYyIOBAaHUEM, MPEJICTaBISTh Pe3yJbTaThl XUMHUYECKOTO
HKCIEpUMEHTa B (hopMe 3alKCH YpaBHEHUH COOTBETCTBYIOIIMX peakiuii U (popMyIupoBaTh BBIBOJIBI
Ha OCHOBE 3THX pPe3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHMHA KPUTHUECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(POpMALHIO,
MOJTy4yaeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHopmaryu, UHTepHET U 1pyrux);

c(OpMHPOBAHHOCTh YMEHUI COOIOIaTh TPAaBUIIa SKOJIOTUYECKHU 11E1eCO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOH JESITEILHOCTHU B IIENISX COXPAHEHUSI CBOETO 3/I0POBbS U OKPY>KAIOLIEH MpUPOTHOM
Cpellbl, OCO3HABATh OINACHOCTb BO3JECHCTBHS Ha >KMBBIE OPraHU3MbI OIPEIEIEHHBIX OPraHMUYECKUX
BellecTB, MOHMMast cMbicn mokaszatens IIJK, mosicHaTh Ha mpuMepax cHocoObl YMEHBIICHHUS U
IIPEIOTBPALICHHSI MX BPEIHOTO BO3/IECHCTBUS HA OPTaHNU3M UYEJIOBEKA;

JUIsL O0y4aloLUXCs C OTPAaHMYEHHBIMU BO3MOKHOCTSMHU 37I0POBbS: YMEHHE IPUMEHSATH 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METO/AX IMO3HAHMS BELIECTB U XUMHUECKUX SBJICHUN;

JUISL CJETBIX W CIIa0OBHIALIMX OOy4YaloIIMXCs: YMEHHE HCIOJIb30BaTh pPeNbe(HO-TOUCUHYIO
cucreMy obo3Hauenuii JI. bpaiins nms 3anucu xumuueckux Gopmyi.

11 KIIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHHUs Kypca «O011ast 1 HeopraHuyecKasi XUMHsD» OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUA: O XUMHUYECKON COCTABISIONMICH E€CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XMMHUU B IO3HAHWUU SBJICHUH NpHUPOIbl, B (POPMUPOBAHMM MBILUICHHUS U
KYJbTYpPbl JINYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUIsl peIIeHUs] IPAKTUYECKUX
3aj1a4y ¥ 9KOJIOTHYEeCKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOJIHON CpPEIe;

BJIQ/ICHUE CUCTEMOM XMMMYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJAraloLIie MOHSITUS
(XMMMYECKHI 3J€MEHT, aTOM, U30TOM, S-, p-, d- JJIEKTpOHHBbIE OpOMUTAIM AaTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJISIPHBI 00BEM, BaJIEGHTHOCTh, 3JIEKTPOOTPUIATEILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas
CBs3b (KOBaJICHTHAsl, MOHHAs, METAJUIMYecKas, BOJOPOJHAs), KPUCTAJUIMYECKas pPEUIETKa, THIIBI
XUMHUYECKHX pEeaKUuil, pacTBOp, 3JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJIEKTPOIUTHUECKAs IHUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PEAKIMH, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsl JIEKTPOIUTHYECKON Aucconuanuu, nepuoandeckuit 3akon . . Mennaeneena, 3akoH
COXpPAaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS M IIPEBPALLEHUS HSHEPrUM IPU XUMHUYECKHX
peaxkusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3bIK XMMHUU, MUPOBO33PEHUECKHE 3HAHMS, JIeKaIIUEe B
OCHOBE MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTMYECKUE CBEJICHHS
O CBOICTBaX, COCTaBe, IMOJYYEHHU M OE30MaCHOM HCIIOJIB30BAHUM BaXHEMIINX HEOPraHMYECKUX
BEIIECTB B OBITY U NPAKTUUECKOI 1eATETbHOCTH YeNIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKT€pHbIE MPU3HAKU MOHSATHH, yCTaHABIMBATh HUX
B3aMMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE NOHATHS IIPU ONMCAHUN HEOPIaHUYECKUX BEILECTB U
UX TIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCIHOJb30BATh XHMHYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
(dbopMyJ1 BELIECTB U ypaBHEHUN XMMUYECKUX peakiuil, cuctemaruueckyo HomeHkiatypy (IUPAC) u
TPUBHAIbHBIE HA3BaHUS OTICJIbHBIX HEOPraHMYECKHX BellecTB (yrapHbld TIa3, YIJICKUCIBIA ras,



aMMHMAaK, raiéHasi U3BeCTh, HeralIéHas U3BeCTh, MUTHEBAS COJIA, TUPUT U JPYTHUE);

c(OpMHUPOBAHHOCTh YMEHHUMN OINpEAENATh BaJCHTHOCTb M CTENEHb OKHCIECHUS XHUMHUYECKHUX
3JIEMEHTOB B COCIMHEHMAX PA3IMYHOIO COCTaBa, BUJ XUMHMYECKOW CBSI3M (KOBaJEHTHAas, MOHHa,
MeTaJIJIMYecKasi, BOJOPOJHAs) B COCOUHEHMSIX, THIN KPHUCTAUNIMYECKOM pEemETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJICKYJISIpHAsI, HOHHAs, METAJNINYEeCKasi), XapaKTep Cpellbl B BOJHBIX pacTBOPax
HEOPraHUYECKUX COCIMHEHU;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHMYECKHUX BEIIECTB IO
UX COCTaBy K OIpeneiI€HHOMY KjacCcy/Tpylie COeIuHEHHM (MpocThle BellecTBa — METaUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHUIBI, COH);

c(hopMUPOBAHHOCTh YMEHUN PAaCKPbIBATh CMBICH nepuoandeckoro 3akona J[. . Menneneesa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, O0ObSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIUH;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
aneMeHTOB 1-4 mepuonos Ilepuognueckoit cucreMbl xumudeckux uieMeHToB [l. WM. Menneneesa,
WCIIOJIB3YSl TIOHSTHS «S-, P-, d-dJEKTPOHHBIC OPOUTATNY, «IHEPTreTUYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHYECKUX DJIEMEHTOB M MX COEIMHEHUH IO NepuojaMm u
rpymnmaMm [leproandeckoii cucremsl Xxumudeckux ieMeHToB /. 1. Menpeneesa;

c(OPMHPOBAHHOCTh YMEHUH XapakTepH30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHUE T'€HETUYECKOW CBSI3U
MEXJly HEOpPraHMYEeCKMMM BELIECTBAMM C IIOMOIIBIO YPABHEHHH COOTBETCTBYIOIUX XUMHYECKHX
peakuuii;

c(OPMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMHUYECKHE PEaKIHMU IO Pa3IMYHBIM
npu3HaKaM (YHCIy W COCTaBy PEarupyloUIMX BELIECTB, TEIJIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKUCIICHUS 2JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YYACTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUN COCTaBISATh YPaBHEHUS PEAKIMM pa3IUYHbIX TUIIOB, MOJHBIE U
COKpaIIEHHBIC YPaBHEHHsI PEaKIMil HIOHHOTO OOMEHA, YUYUTHIBASI YCIOBHS, IPH KOTOPBIX 3TH PEAKIIUU
UAYT A0 KOHIIQ;

c(OpPMHPOBAHHOCTh YMEHHUI NMPOBOAUTH PEAKIUH, MOJITBEPXKIAOIINE KaYeCTBEHHBIN COCTaB
pa3IMyYHBIX HEOPraHMYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM MyTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPaX HEOPraHUYECKUX BEUIECTB;

c(OpMHUPOBAHHOCTh YMEHUN pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii OCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca ATUX PeaKIMii;

c(OpMUPOBAHHOCTh YMEHHM OOBSACHATH 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM peakiuu OT
pa3nuuHBIX (HAaKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIITHETO
Bozeiictus (nmpuHuumm Jle [larense);

c(OPMHPOBAHHOCT YMEHHMH XapaKTepU30BaTh XUMHMUYECKHE MPOIECCHI, JISKAIHNEe B OCHOBE
MPOMBIIIJIEHHOTO  TOJyYEHUS CEpHOM KHUCIOThl, aMMuaka, a Takke Cc(HOpMUPOBAHHOCTh
NpeJCTaBICHU 00 OOmMX HAay4YHBIX NPHUHIUIAX U OKOJOTHMUYECKUX MpodJieMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYUCIICHUS C MCIIOJH30BAHUEM TMOHITHS «MaccOBas
JIOJIsl BEILIECTBA B pPacTBOpE», OOBEMHBIX OTHOIICHMH Ta30B MPU XUMHUYECKHX pEaKLHUsAX, Macchl
BEIIeCTBA WK 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00bEMY OIHOTO U3
Y4acTBYIOUIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peaklnu Ha OCHOBE 3aKOHOB COXPAaHEHUS
MAaccChl BELIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh yYMEHHUH COOJIIOAATh TpaBWjia IOJIH30BAHUS XUMHUYECKON TMOCYIOH H
nabopaTopHbIM 00OpYyIOBaHHEM, a TaKKe IpaBHia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU MO BBHIIIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh yYMEHHMH TIUJIAHUPOBATH W  BBITIONHATH XHUMHUYECKUNW OKCIIEPUMEHT
(paznoxeHue MepokcHuja BOAOPOJAa B MPUCYTCTBUM KaTalll3aTopa, OIpENeleHHE Cpeibl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHMBEPCAIBHOIO HMHIUKATOPA, BIUSHHE PA3IUYHBIX (DAKTOPOB HA CKOPOCThH
XUMHUYECKON peaklliy, peakliuu HOHHOro oOMeHa, KaueCTBEHHbIE PEeaKIMU Ha cynbdar-, kKapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTANBHBIX 3a/a4 M0 TeMaM «MeTalibDy 1
«Hemerannby) B COOTBETCTBUHM C MPaBUIaMHU TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BELIECTBAMHU



U J1a0OpaTOPHBIM 00OPYIOBaHHUEM, MPEICTABISITh PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B opme
3allUCH YPaBHEHUH COOTBETCTBYIOUIMX peakuuid U (GOpMyIHpoBaTh BBIBOJBI Ha OCHOBE ATHX
pe3yIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHH KpPUTHUYECKH aHAJIM3UPOBAaTh XHMHUYECKYI0 HH(pOpMaluio,
MOJTy4aeMy0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MAacCOBOM KOMMYHUKAIIMHU, IHTepHET U ApyTHX);

c(OpMHUPOBAHHOCTh YMEHHUN COOJIIO/IaTh MPaBUIIa KOJOTHUECKH 11eJIeCO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOH JESITETLHOCTHU B IIENISAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYIKAIOIIEH TPUPOTHOM
Cp€Aanl, 0OCO3HaBaTb OITACHOCTH BO3HeﬁCTBHﬂ Ha )XUBBIC OpTraHU3MBbI onpenenéHme BE€IICCTB, IOHUMaAs
cmpicn mokazatens [1JIK, moscHAT, Ha mpuMmepax CHocoObl YMEHBIICHHS U MPEIOTBPAIICHHS HX
BpPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTSE O0YYaIOIUXCS C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 37I0POBBS: YMEHHE IPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX MCTOJax IMO3HAHHA BCIICCTB 1 XUMHUYCCKUX ﬂBﬂeHHfI;

JUTSL CJIETIBIX W CIIA0OBHIANIMX OOyYaIOIIMXCS: YMEHHE HCIONIb30BaTh PeNbe(hHO-TOUCUHYIO
cucteMy obo3nauenuit JI. bpaitns nis 3anmucu xumMmudeckux Gopmyi.

TEMATHUYECKOE INTAHUPOBAHUE



10 KJIACC

Ne | HammeHoOBaHMe pa3fnesios u Konnm4yecTBo 4acos
n/n TeM nporpamMmmebl Bcero KoHTpoNbH | [lpakTnyeckune
ble paboThl paboThl
Pa3zpen 1. TeopeTudyecKkue OCHOBbl OPraHU4eCKoOu XuMuUm
1.1 | MNpeomMeT opraHn4eckomn 3
XumMun. Teopusa CcTpoeHus
OpraHn4Yecknx coeanHeHnn
A. M. byTtnepoBa
MToro no pasgeny 3
Paspen 2. Yrnesogopoabl
2.1 | lpepenbHble 2
yrneBoLopoabl — aJikaHbl
2.2 | HenpepenbHble 6 1
yrneBoLOpPOAbl: aJIKeHbl,
aJIkaAneHbl, aJIKNHbI
2.3 | ApomaTum4deckune 2
yrnesoopoabl
2.4 | lMpupoaHble UCTOYHUKN 3 1
yrn1eBoAoponoB U Ux
nepepaboTka
WToro no pasgeny 13
Paspen 3. Kucnopopcopep>xauiue opraHu4eckue coemHeHun
3.1 | CnunpTbl. DeHon 3
3.2 | Anbgernabl. KapboHoBble 7 1
KNCnoTbl. CNOXHbIEe 3¢hupsbl
3.3 | Yrnesogsbl 3 1
MToro no pasgeny 13
Paspnen 4. AsoTcoaepiKaliue opraHu4ecKkme coeguHeHus
4.1 | AMUHbI. AMUHOKWUCNOThI. 3
benkn
WToro no pasgeny 3
Paspen 5. BbicCOKOMOIEKYJispHble coOeaUuHEeHuUn
5.1 | MNnacTtmaccel. Kay4yKun. 2
BosniokHa
WToro no pasgeny 2
OBLLIEE KOJINYECTBO HACOB MO 34 2 2
MNPOIrPAMME
11 KJIACC
Ne | HammeHoOBaHMe pasnenos un Konn4yecTBo 4acos
n/n TeM NporpamMmebl Bcero KoHTponbH | lpakTudeckune
ble paboThl paboThl
Paszpen 1. TeopeTuyecKme OCHOBbl XMMUM
1.1 | CtpoeHune aToMOB. 3

Mepunoanyecknn 3aKoH n
lMepnoaonyeckasa cuctema
XUMUYeCKux anemeHToB [.

. MeHpeneeBa




1.2 | CTpoeHue BellecTBa. 4
MHoroobpa3une BeLecTB

1.3 | Xumnyeckmne peakumu 6

WToro no paspeny 13

Paspen 2. HeopraHmyeckas XxuMus

2.1 | MeTannbl

6
2.2 | HemeTannel 9
2

2.3 | CBA3b HeOpraHn4yecknx um
OpraHn4yecKnx BeLecTB

WToro no pasgeny 17
Paszpen 3. XuMuMA U XXU3Hb

3.1 | XuMns n XXn3Hb 4
WToro no paspeny 4
OBLUEE KOJINYECTBO YACOB IO 34

MPOIrPAMME

=




IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

No TemMa ypoka KonnyecTBo 4Yacos

n/ Bcer | KoHTposnbH | MpakTunyec

n 0 ble paboThbl | Kue paboThl

1 | MpegmeT opraHnyeckon xmmuu, eé 1
BO3HMKHOBEHMWE, pa3BuUTHe U 3Ha4YeHune

2 | Teopusa CTpoOeHUsS OpraHU4ecKunx 1
coeanHeHun A. M. byTnepoBa, eé OCHOBHble
MOJIOXKEHUA

3 | MpencraBrsieHne O Kiaccupukaumm 1
opraHm4yeckux seLwlects. HoMmeHknaTypa
(cuctemaTmyeckas) n TpmemalibHble
Ha3BaHWA OPraHNYeCcKnX BeLlecTB

4 | AnKaHbl: COCTaB U CTpoeHue, 1
FOMOJIOrMYECKNN pag,

5 | MeTaH 1 3TaH — npocTenwmne 1
npeacraBuTesIn aJikaHoB

6 | AIKeHbl: COCTaB U CTPOEHMEe, CBONCTBA 1

7 | 9TwuneH n nponusieH — npocrtenimne 1
npeacraBuTesIn aJikeHOoB

8 | MpakTunyeckas pabota Ne 1. «[MonyyeHune 1 1
3TWUJIeHa N U3y4YeHne ero CBOUCTB»

9 | AnkagueHsl. bytagueH-1,3 n 1
mMeTunbyTagneH-1,3. NMonyyeHne
CUHTETUYECKOro Kay4yka v pesmnHbol

10 | AnKWHbI: COCTaB N 0COBEHHOCTU CTPOEHUS, 1
rOMOJIOrn4yecknm pag. AuetuneH —
npocTenwmnin npeacTaBnTesib aJIKNHOB

11 | Bbl4MCNEHNS N0 YPaBHEHNIO XUMNYECKON 1
peakunmn

12 | ApeHbl: 6eH301 1 ToNyos. TOKCUYHOCTb 1
apeHoB

13 | TeHeTn4YecKas CBA3b YrieBo40poaos, 1
NpUHagiexxawmnx K pa3IM4HbIM KJlaccam

14 | NMpunpoaHbIe NCTOYHUKW YTr1eBO4OPOAOB: 1
NPUPOAHLIA ra3 1 MoNyTHble HEePTAHbIE
rasbl, He(pTb U NPOAYKTHI €€ nepepaboTKun

15 | NMpupoaHbIe NCTOYHUKW YTr1eBO4OPOAOB: 1
NPUPOAHLIA ra3 1 MOoMNyTHbIE HEePTAHbIE
rasbl, He(pTb U NPOAYKTHI €€ nepepaboTKkun

16 | KoHTponbHasg paboTa no pasaeny 1 1
«Yrnesogoponbl»

17 | MNpenenbHble 04HOATOMHbIE CIUPTHI: 1




MeTaHOﬂlﬂaTaHOﬂ.BOﬂOpOﬂHaﬂCBﬂ3b

18 | MHOroaToMHbIe CNUPTbI: 3TUNEHTJINKOJ1b U 1
raMuepviH
19 | ®eHon: cTpoeHue Mosiekybl, PUsnveckmne u 1
XUMUYecKne CBONCTBA, MpUMeHeHune
20 | Anboerngsl: popMmanbaerung um 1
aueTtanbgerung. AueToH
21 | OAHOOCHOBHbIE NpenesnbHble KapboHOBbLIE 1
KMUCJI0Thl: MypaBbWHasa U YKCyCHas
22 | MpakTunyeckas pabota Ne 2. «CBonCTBa 1 1
pacTBOpPa YKCYCHON KUCNOTbI»
23 | CTeapvHOBas 1 0JIeMHOBAA KUCJIOThI, KaK 1
npencTaBUTeNmn BbiCLUNX KAPOOHOBbIX
KNCNOT
24 | Mblna Kak coau BbICLLINX KapbOHOBbIX 1
KUCNOT, NX MoloLLLee fencTBue
25 | Cno>XxHble 3(pmpbl KaK Mpoun3BoaHbIE 1
KapboOHOBbLIX KUCNOT. MMAPON3 CNOXKHbIX
3bnpoB
26 | XKupbl: rngponmns, npumMeHeHue, 1
brnonornyeckas posib XX1UpoB
27 | YrneBoAbl: COCTaB, Kflaccndukaums. 1
Ba)kHenwmne npencraBuTenmn: rioKosa,
PpPYyKTO3a, cCaxapo3a
28 | Kpaxman n uensosiosa Kak NnpupogHble 1
nosinMepbl
29 | KoHTponbHasa paboTa no pasgeny 1 1
«Kucnoponconepxxawme opraHmyeckme
coegnHeHmna»
30 | AMWUHbI: METUITAMUH N QHUNH 1
31 | AMUHOKMNC/IOTbI KaK aM(poTepHbIie 1
OopraHm4yeckue coegmnHeHns, nx
brnonornyeckoe 3HavyeHue. NenTmnabl
32 | benkun Kak nNpupoaHble 1
BbICOKOMOJIEKYIAPHbIE COefNHEHUS
33 | OCHOBHbI€ MOHATUA XUMUWN 1
BbICOKOMOJ1IEKYJIAPHbIX COeAUHEHWUIA
34 | OCHOBHble MeToAbl CMHTE3a 1
BbICOKOMOJIEKYISAPHbIX COeaUHEHUIA.
lMnacTMacchl, Kay4yKu, BOJIOKHA
OBWEE KOJIMYECTBO HYACOB 10O NMPOIrPAMME 34 2 2
11 KJIACC
Ne Tema ypoka KonnyecTBo 4acos
n/n Bcer | KoHTposibHbIE | [IpakTunyecku
0 paboThbl e paboThl
1 XUMUYECKUN dNeMeHT. ATOM. D/IeKTPOHHas 1
KOH(Urypaumsg aTomMoB
2 Mepuoanyecknn 3akoH u MNeprnogunyeckas 1

cncTemMa XxmMmmyeckux anemeHTos [. U.




MeHpeneeBa, X CBA3b C COBPEMEHHON
Teopuemn CTPoeHNna aToMOB

3aKOHOMEPHOCTU N3MEHEHNS CBOUCTB
XUMUYECKUX DIEMEHTOB U NX COeJNHEHUN
rno rpynnam n rnepuogam. 3HadyeHune
nepnoanyeckoro 3akoHa n cUcTemsl
XnmMmnyeckmnx snemeHTtoB .. MeHpeneesa B
pPa3BUTUN HAYKWN

CTpoeHMe BellecTBa. XMMUYyeckas CBs3b,
eé BMAbl; MeXaHM3Mbl 0bpa3oBaHUA
KOBAJIEHTHOW CBA3M. BogopoaHas cBs3b

BaneHTHOCTb. DNeKTpooTpULLATESIbHOCTD.
CTteneHb okucneHus. BewecTsa
MOJIEKYJIAPHOIO N HEMOJIEKYJIAPHOI O
CTpoeHuns

MoHATME O AUCMEPCHbIX CUCTEMAX.
NCTUHHBIE 1 KOIONAHbIE PACTBOPbI.
MaccoBas 1015 BellecTBa B pacTBope

Knaccngpmnkaumsa n HoMmeHknaTtypa
HeopraHn4ecKnx coeanHeHuMn.
[[eHeTM4eckKasa CBA3b HeOpraHN4yeckKmnx
BeLlleCTB, pa3/InyHbIX KJ1aCCOB

Knaccnukaumsa XmuMmn4yeckmnx peakuuin B
HEeopraHM4YeCKom N OPraHN4YeCcKom XMMnN.
3aKOH COXpaHeHUs MacChbl BeLLeCcTB; 3aKoH
COXpaHeHUs 1 NpeBpaLleHns sHeprum npu
XUMUYECKUX peakLumnsax

CkopocCTb peakuuun. ObpaTunmsble peakuun.
XnMmnyeckoe paBHoBecue

10

MNpakTnyeckasa pabota Ne 1. «BausHune
pa3IMYHbIX (PAaKTOPOB Ha CKOPOCTb
XUMUYECKON peaKLnm»

11

INEeKTPoAnUTUYeCKasa anccoumnaums.
MoHsATWe 0 BOAOPOAHOM Moka3saTtene (pH)
pacTBopa. Peakumm MoHHOro obmeHa.
f'mpponns opraHNYecknx n
HeopraHn4YeCcKmnx BeLlecTs

12

OKNCINTENBbHO-BOCCTAHOBUTE bHbIE
peakuuu. NMoHsTue o6 anekTposanse
pacnJiaBoB U PAaCTBOPOB COeN

13

KoHTponbHasa paboTa no pasgeny
«TeopeTnyeckme 0CHOBbI XUMUN»

14

MeTannbl, X nosioxxeHue B lNepmnogn4eckon
cucrtemMe XxmmMmm4yeckmx anemeHTtos 1. W.
MeHpoeneeBa n 0COBEHHOCTU CTPOEHUS
aTomoB. Obwine bnsndeckmne CBOMCTBA
MeTaJlJI0B

15

CnnaBbl MeTasJIJI0B. aﬂeKTpOXI/IMI/NECKI/IVI
pan Hal'lpﬂ)KeHI/IVI MeTaJ1J10B

16

XnMunyeckme cBONCTBA Ba)XKHENLLNX
MeTa NI0B (HaTpun, Kaann, KanbLUuin,




MarHumn, aatoMMHNUN) N NX COeONHEHUN

17

XnMmun4yeckme CBOMCTBa XpoMa, Megn n nx
coeanHEeHnNn

18

XuMmyeckme CBONCTBA LIMHKA, »XKese3a N Ux
coeaNHEeHUN

19

MpakTnyeckas pabota Ne 2. "PelwieHune
3KCNepMMeHTasIbHbIX 3a4a4 Mo Teme
«MeTannbi»"

20

HemeTannbl, X NO0XKEHNE B
Mepunoanyeckom cnctemMe XMMmnYecknx
anemeHTOoB 1. . MeHpeneeBa un
0COH6EHHOCTWN CTPOEHNS aTOMOB

21

dun3nyeckme CBONCTBaA HEMETAJIJIOB.
AnnoTponuna HemeTaIJ10B (Ha npumMmepe
Kucaopoga, cepbl, ocdopa n yrnepona)

22

XnMun4yeckme CBOMCTBA FasIoreHoB, Cepbl n
nxX coeguHeHunn

23

Xnmmyeckme ceoncTBa a3oTa, pocodpa un
Nx coegnHeHnn

24

XMm4eckme CBOMCTBA yrniepoaa, KpeMHus
N NX COeANHEHUN

25

MpnMeHeHne BaXXHenWmnX HeMeTasIJIoB N UX
coeaNHEeHUN

26

Ob6obuweHne n cucteMmaTmsaumns 3HaHUM No
Teme «HemeTannbl». BolyucneHnsa no
YPABHEHUNAM XUMUYECKUX PeaKLnin n
TEPMOXUMUNYECKME PACYETHI

27

MpakTnyeckas paboTta Ne 3. «PeweHune
3KCNepMMeHTasIbHbIX 3a4a4 Mo Teme
"HemeTannbl"»

28

KoHTponbHasa paboTa no temam «MeTannbi»
n «HemeTannbi»

29

HeopraHuyeckmne n opraHn4eckne KNCaoThbl.
HeopraHuyeckune n opraHmyeckue
OCHOBaHWA

30

AM@oTepHble HeopraHnyeckue um
opraHu4yeckue coegmnHeHus. leHeTn4yeckas
CBSI3b HEOPraHMYeCcKnx n opraHn4YecKnx
BeLlecCTB

31

Ponb xuMun B obecnevyeHumn
3KOJIOrMYECKOW, SHEPTreTUYECKON U
nuweson 6€30nacHOCTN, Pa3BUTUN
MeaNLUNHbI

32

MpeacTtasneHns 06 obLMX HayYHbIX
MPUHUMMAX MPOMbILLEHHOr0 Noay4yeHus
Ba>KHENLLNX BeLLecTB

33

YesnoBek B MUpe BeLecTB N1 MaTepuanos

34

XvMUA N 300POBbE YeI0BEKA

OBLLEE KOJIMYECTBO YACOB 10 NPOIrPAMME

34




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

 Xumusa / Epemun B.B., Ky3smenko H.E., Tepenun B.U., posznos A.A., Jlynun B.B.; non
penakuueit Jlynuna B.B., O6mecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCTHIO «/IPODAY; AKunoHepHOE
0011ecTBo «3narenbCcTBO «ITpocBemienne»
* Xumus, 11 xmacc/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlynun B.B.; mox pemakuueit
Jlyauna B.B., O6mectBo ¢ orpaHndeHHOW OTBETCTBEHHOCTHIO «/[PODAY; AxumonepHoe oOIecTBO
«M3narenscTBO «IIpocBenienne»

METOINUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Epemun B. B. Xumusa. 10-11 xin. Meroauueckoe nocodue / B.B. Epemun, A.A. [poznos, U.B.

Bapranoga. — M.: Hpoda, 2013.
2. Epemun BB wu gp. Ilporpamma kypca xumum ans 8-11 kmaccoB o01ieoOpa3oBaTenbHbBIX
YUpEKACHUH. — M.:[Ipooa, 2009.

3. Ky3emenko H. E., Epemun B. B. 2500 3agau nmo xumum c¢ pemeHusmu. — M.: Onumkc, 2006.
4. TlpumepHble TporpaMMsl 1mo y4yeOHbIM npenmeraM. Xumus 10-11 kmaceel. CTangapTsl BTOpOTO
MMOKOJIEHUS. - M.: [Ipocenienue, 2011.
5. I'muaka H.JI. O6mas xumust: yuebnoe nocobue / H.JI. I'munka. — U3a. ctep. — M.: Knaopye, 2016.
6. 'muuaka H. JI., PabunoBuy B. A., PyOuna X. M. 3agauu u ynpaxsaenus no odmei xumuu. — 2002.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1)  XKypnan  «Xumus B mKkose», razera «l  ceHTaOps»  (Www.lseptember.ru)
2) [Ipunoxenue «Xumusy, cauT WWW.prosv.ru (pyOpuka «XuMUs»)
3) Unrepner-mkona «lIpocBemenue.ru», online kypc u ap. (www.internet-schooi.ru)
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