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INOACHUTEJBHAS 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE CpEHEro 00111ero o0pa3zoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanun B Poccuiickoi
®denepanuny», TpeOOBaHU K pe3yldbraraM OCBOEHUS (¢eaepalbHOl  00pa3oBaTeIbHOU
nporpaMmsl cpeaHero oobuiero odpazoanus (POIT COO), npencraBieHHbix B DenepaibHOM
rocygapcTBeHHOM oOpasoBareibHoM crangapre COO, c¢ yuérom Konnenmuu npenopaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTelbHbIX opranm3anusx Poccuiickoit @enepammu,
peanu3yIouMX OCHOBHBIE 00pa30BaTelIbHbIC MPOTPAMMBI, U OCHOBHBIX MOJoKeHuM «Crpareruu
pa3BuTHs BocnuTaHus B Poccuiickoii @enepanuun Ha nepuon a0 2025 roma» (Pacnopsixenue
[IpaButennscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3padOTKe MNpPOrpaMMbl O XUMHUHU, K ONPEACICHUIO0 O0Oen
CTpareruu o0y4eHUsl, BOCOIUTAHUS U pa3BUTHUs 00y4arOUIUXCSl CPeACTBaMU YYEOHOTO IpeaMera
«Xumust» 11t 10-11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBMJIM KOHLIENITYajbHbIE ITOJIOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH IIEJIeH, colepKaHUs, pPe3yJbTaTOB OOy4YeHHUs U
TpeOOBaHM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4aeMO€ BBIIYCKHUKaMU  00111e00pa3oBaTeIbHON
OpraHM3alliM, SBJSETCS HEOThEMJIEMOW 4YacTbl0 HUX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBepUIAIONIMM 3TallOM pPEAM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHONM CHUCTEME XHMMHMYECKOTo O0pa3oBaHUs. OTH LIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB NPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
4eJI0OBeKa, a TaKKe DOKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/10pPOBBIO U
IpUpOJHOU cpeze. Peannsyercs: xumuueckoe 00pa3oBaHre 0Oy4aroIIUXCs Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHusl CpeCTBaMU y4eOHOTO MpenMera « XUMUs», ColepkaHue U MOCTPOCHUE
KOTOPOTO OMpe/AesieHbl B MporpaMMe MO0 XUMHUU C YYE€TOM CHEHU(PUKHA HAyKH XUMHUH, €€
3HAYEHUsI B TIO3HAHUHU MIPUPOJIBI U B MaTEPHAIIbHOM JKU3HU OOLIECTBA, a TAKXKE C yUETOM 00IIUX
HeNnel M NPUHLKIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPETHEr0 OOIIEro
obpazoBanus B Poccuiickoit denepanuu.

XUMUSL KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYIO POjib B COBPEMEHHOMU
UBWIM3AIMH, B CO3JaHMU HOBOM 0a3bl MaTepuajbHOW KynbTypbl. OHa BHOCHT CBOW BKJaja B
(opMupoOBaHUE PALIMOHATBHOIO HAYYHOTO MBIIIJICHUS, B CO3[JaHHUE 1IEIOCTHOTO MPEICTAaBICHHUS
00 OKpy’KarolleM MUpPE KaK O €IUHCTBE MPHUPOJBI U YEJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MUPA, OCO3HAHUS B3aHMOCBSI3U
MEX1y CTPOCHHEM BEIECTB, MX CBOMCTBAMU U BO3MOXHBIMU 00JIACTIMU IPUMEHEHUSI.

TecHO B3aMMONEWCTBYSI C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTajna
HEOTHEMJIEMON YaCThI0O MHUPOBOM KYJBTYpPbl, HEOOXOIMMBIM YCJIOBHEM YCIEIIHOTO Tpylda U
KHU3HU Kaxa0ro wieHa obuiectBa. CoBpeMeHHasi XMMHsI KaK Hayka co3uaresbHas, KaKk HayKa
BBICOKHMX TEXHOJIOTMI HaIlpaBlIeHa Ha pelIeHHe I00aJbHBIX MPOOJIEM yCTOMUMBOIO pa3BUTHUS
YEeJOBEUYECTBA — CHIPHEBOM, DJHEPreTHUYCCKOM, IHINEBOM, SKOJOTMYSCKOM O€30MacHOCTH U
OXpaHbl 3J0POBbSL.

B coorBercTBHMM ¢ OOHNMMHU MENSIMH W MPUHIMIIAMH CPEIHETO OoO0Iero oOpa3oBaHUs
comepkanre npeaMera «Xumus» (10 kmaccel, 0a30BBIA YPOBEHb U3YUCHHsS) OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO TOATOTOBKY OOYYaroIIMXCs, HEOOXOAUMYIO UM JJIst
BBIPa0OTKM MHPOBO33PEHUECKHX OPUEHTUPOB, YCIEUIHOTO BKIIIOYEHHS B JKU3Hb COLIMYMA,
IPONOIDKEHUST 00pa3oBaHUS B Pa3IUYHBIX OO0NACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMUEH.

CocTaBmsiromiMMHu  MpeAMeTa «XUMHUs» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OO01as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX
SBJISIFOTCS. OCHOBBI 0A30BOM HAyKH: CUCTEMa 3HaHUM M0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHHUEM
3HAaHUU U3 O0IIEH XUMUU) U OpraHnyeckor xumun. GopMUpoBaHUE JAHHON CHUCTEMbI 3HAHUH



JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUC bIO.

Ipy U3YYEHHHM MperMeTa o0ecreyrMBaeT BO3MOKHOCTh PACCMOTPEHMsSI BCETO MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepxanusi KypcoB — «Opranuueckas XuMmusi» U «O0m1as 1 HeopraHuyeckas
XUMUS» CPOPMUpOBaHA B MPOrpaMMe M0 XMMHHM Ha OCHOBE CUCTEMHOTO TMOAX0Ja K U3YUYECHHIO
y4eOHOro Marepuana u OOyCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUM Ha
OTpEeNeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHUU BEIIECTBA
paccMaTpHUBaIOTCS Ha YPOBHE KJIACCMUECKOM TEOPUM CTPOCHUS OPraHMYECKUX COCAMHEHUH, a
TaK)Ke€ Ha YPOBHE CTEPEOXMMHYECKUX M BJICKTPOHHBIX MPEACTABICHUI O CTPOCHHUM BEIECTB.
Cenenus 00 M3ydyaeMbIX B Kypce BEIIECTBaxX JAalOTCS B Pa3BUTUU — OT YIVIEBOJOPOMOB 10
CJIIOXHBIX OHOJIOTMYECKH aKTUBHBIX COEIMHEHHMH. B Kypce opraHM4eckol XMUMHUH MOIYy4aroT
pa3BuTHEe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs IMEpPBOHAYAILHBIC
MPE/ICTABICHUS O XUMUYECKOHN CBS3H, KIIaCCU(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BELLIECTB OT UX CTPOCHHUS, O XUMUUECKOH peaKlnu.

Ilox HOBBIM YIIOM 3peHHs B IpeaMere «XuMHs» 0a30BOr0 ypOBHs PacCMaTpHBACTCS
M3yYCHHBIl Ha yPOBHE OCHOBHOIO 00IIero o0pa3oBaHds TCOPSTUYCCKHH Marepual |
(aKkTOJIOTMUECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0u1as 1 HeOpraHuyeckass XUMUs 00ydyarolUMCsl IPEJOCTABISAETCS BOBMOKHOCTh OCO3HATh
3HAYEHHE NEPUOIUYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOAOJIOTMYECKUX MO3UIIH,
IyOXe MOHSTh HCTOPUYECKOE M3MEHEHHE (YHKIMH 3TOr0 3akoHa — OT 00oOmaromed 1o
OOBSICHSIOLICH ¥ POrHO3UPYIOLICH.

Enunas cuctema 3HaHMM O Ba)KHEWIIUX BELIECTBaX, UX COCTaBEe, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MTPOTEKAHUS
nomnoinHsercs B kypce 10 kinacca aneMeHTaMu coaepKaHusl, UMEIOIIUMHU KyJIbTYPOJIOTHUECKUH U
NPUKJIAJHOW XapakTep. OTH 3HAHUA CHOCOOCTBYIOT IOHMMAHHIO B3aUMOCBSI3U XMMHU C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIHLHON M MPAKTUYECKOM JESITEIbHOCTU
YeJioBeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B O0JIACTH TEOPUU U
MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIIECTBEHHO
U JUYHOCTHO 3HAUMMBIX TpoOJieMax, CBA3AaHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATH
uHQOpPMAIIMIO W TIPUMEHATH €€ JJIs TOIOJIHEHHsS] 3HAHUM, PENICHUS HWHTEIUICKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX HCCIIEN0BATENbCKUX 3ajad. B menoM coxpepkaHue y4yeOHOro mnpenmMera
«XUMHS» JTAHHOTO YPOBHS HM3y4YEHHUS OPUEHTUPOBAHO Ha (opMUpOBaHHE y OOy4aroUIUXCs
MHUPOBO33PEHYECKON OCHOBBI JIJIsi MOHMMaHUs (PUIOCOPCKUX HIEH, TAKUX KaK: MaTepuabHOe
€IMHCTBO HEOPTraHMYECKOI'0 M OpPraHUYEeCKOro MHpa, OO0YyCIOBIEHHOCTb CBOMCTB BEILECTB HUX
COCTaBOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIAHBIX SIBICHUN MyTEM SKCIIEPUMEHTA U PELLICHUS
IPOTUBOPEUUN MEX1y HOBBIMHU (DaKTaMU U TEOPETUUECKUMU MPEANOChUIKAMH, 0CO3HAHUE POJIU
XUMUHU B PEIICHUH YKOJOTHYECKUX MPoOJIeM, a Takke MpoOsieM cOepeKeHHs] YHEPTeTUUECKUX
PECYPCOB, CHIPbS, CO3JaHUSI HOBBIX TEXHOJIOTUN U MaTepHaJIOB.

IUIaHEe peIIeHUs 3a7ad BOCHUTAHUS, PAa3BUTHUS U COIHAIM3AIUU  OOYYaIOIUXCsI
OPUHATBIE MPOrPaMMOM MO XUMHUHM MOAXOAbl K OINPENEICHUIO COIEP)KAaHUA M IMOCTPOCHUS
npeaMeTa MperycMaTpuBaloT (OPMUPOBAHNUE YHUBEPCAIbHBIX YYEOHBIX ACHCTBHM, UMEIOIINX
0a30BoO€ 3HAUEHUE ISl PA3JIUYHBIX BUJOB JEATEIBHOCTHU: PELICHHs MpoOsieM, TIOUCKa, aHaIn3a
u 0o0paboTku wuHGOPMANUKU, HEOOXOMUMBIX I TPUOOPETCHHS] ONBbITA TPAKTUYCCKOM U
UCCIIEZIOBATENbCKOM 1eATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUN XHUMHUHU.

B npakTuke npenogaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHUsl, TaK U
Ha ypOBHE cpenHero oomero o0pa3oBaHUs, NPU  OINpPENEICHUH COAepKaTeIbHOU
XapaKTePUCTUKH IIeJiel HW3yueHHUs MpeIMeTa HalpaBiIeHUEM MEePBOCTENECHHON 3HAYMMOCTH
TPaJAWLMOHHO TpU3HAETCT (HOPMUPOBAHHE OCHOB XHMMHUYECKOW HayKd Kak oOmactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON MAESITETbHOCTH YeJIOBEKa M Kak OJHOTO U3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METONMYECKOM TOYKM 3pEHHUS TAaKOM MOAXOH K
OTIpe/ICTICHUIO 1IeJIel U3yUeHUs PeMETa SIBIISETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo JaHHOM TOYKE 3PEHHUs MIIABHBIMHM LEISIMH U3y4€HUsS NpeaMeTa «XUMUs» Ha
0a30BoM ypoBHe (10 KJ1.) sSBASIIOTCS:
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e (opMHpOBaHHE CHUCTEMbl XHUMHUYECKHX 3HAHMM KaK BaKHEHIIeH CcOCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JI€XKAT KIIIOUEBBIC MOHSATHUSA,
(dbyHlaMEeHTaJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHMMAaHUE CYUIHOCTH JOCTYIHBIX O0OOOLIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPUEH UX PA3BUTHS U CTAHOBIICHUS,

e (opmMupoBaHHe U Pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX pPEaKIUi, HEOOXOIUMBIX ISl IPUOOPETEHHs] YMEHU OPHUEHTHPOBATHCS B
MUpE BELIECTB U XUMUYECKUX SIBICHHM, UMEIOLUX MECTO B MPUPOJIE, B MPAKTUUECKON U
MOBCEAHEBHOM JKU3HMU;

® pa3BUTHE YMEHUH U CIOCOOOB [EATEIBbHOCTH, CBSI3aHHBIX C HaOMIOJACHHEM U
OOBSICHEHUEM XUMHUYECKOTO DJKCIEPUMEHTa, COOMIOACHUEM TIpaBui  0€30MacHOro
oOpallleHHs C BEeIlIeCTBaMHU.

Hapsiny ¢ aTum, comepkarenpHas XapakTepUCTHKA IeJed U 3aJa4d U3y4YeHHs MpeaMeTa B
mporpamMme Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cuUCTeMe cpenHero ooOuiero oOpas3oBaHus. CerogHs B NpenojaBaHUM XWMHUU B OoJsbluei
CTENEeHU OTHAETCS MPEANOYTEeHUE MPAKTUUYECKON KOMIIOHEHTE COJEep)KaHUsl OOydeHHs,
OpUEHTHUPOBAaHHOW Ha TIOATOTOBKY BBITYCKHUKA OOIIE00pa30BaTeIbHON  OpraHu3aluy,
BJIAJICIOLLEr0 HE HAOOpPOM 3HaHMM, a (PyHKLIHMOHAJIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSIMUA aKTUBHOTO TMOJyYCHHs 3HAHUN M MPUMEHEHUSI UX B PEAIbHOU KU3HU JIJISl pelieHus
MPAKTUYECKUX 3a]1au.

B cBi3u Cc 3TUM TpH U3ydYeHHH TpeaMera «XUMHUS» JOMHHHUPYIOUIEe 3HAYCHUE
PUOOPETAIOT TaKUE LU U 3a]]a4H, KaK:

amantanus  OOydYaloIIMXCA K  YCJIOBHSIM  JIMHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
(opMUpOBaHUE HWHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY TMPUHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

dbopMupoBaHue y OOyYalONMIUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITUH),
UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE JIsl Pa3JInUHbIX BUIOB JIEATEIBHOCTU: PEIICHUs POOIEM,
MOWCKa, aHanu3a M o0paboTku uWHGOPMAIMK, HEOOXOAUMBIX HJisi TMPUOOPETEHUS OIbITa
NEeSATEILHOCTH, KOTOPasi 3aHMMAeT BaXXHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JJIsI OLIEHKH C
HO3UIMI  SKOJIOTHYECKOW OEe30MacHOCTH XapakTepa BIMSHHSA BELIECTB U XUMHUYECKHUX
IIPOLIECCOB Ha OpPraHU3M YeJIOBEeKa U MPUPOIHYIO CpEay;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKHX CIIOCOOHOCTEN
00yYaronuxcsi: CrocoOOHOCTH CaMOCTOSITENIBHO MPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH NOTPEOHOCTAMHU, UCIIOIB30BATh COBPEMEHHBIE HH(POPMALIMOHHbBIE
TEXHOJIOTUH JJIsI TIOMCKA U aHalIn3a YI4eOHOU U HAyYHO-TIOMYISIPHON HH(POPMAITUH XUMUYECKOTO
COJICpKaHUS;

(dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIUXCSI ACCOLMATUBHOTO U JIOTHUECKOTO MBIIUICHHUS,
HAOIOATeNIbHOCTH, COOPAaHHOCTU, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHUHU U TIPOBEICHUU XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIUTaHHE Yy OOydYarommxcsi yOeKIEHHOCTM B TyMaHHUCTHYECKON HampaBlIE€HHOCTU
XUMUH, €€ BaXHOW pOIM B  PEIICHHWH TJI00aTbHBIX TPOOJIIeM  paIlMOHAIBHOTO
IPUPOJOTIONIB30BAaHNUS, MOIMOIHEHUS! PHEPreTUYECKUX PECYpCOB MU COXPAHEHHUS HPUPOIHOTO
paBHOBECHs, OCO3HAHHSA HEOOXOIMMOCTH OEpeXHOr0 OTHOIICHHS K TPUPOAE U CBOEMY
3I0POBBIO, a TAK)KE MPUOOPETEHUS OIbITA MCTOIH30BAHUS MTONYICHHBIX 3HAHUUN JUIS TIPUHSITHUS
TPAMOTHBIX PENICHUM B CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHHUSIMHU.

B yuebHOM mnane cpenHero odiiero odpa3zoBaHHs MpeaMeT «XuUMHUs» 0a30BOro ypOBHS
BXOJIUT B COCTaB MPEAMETHOM 0bnacTu «EcTecTBeHHO-HAyUHbIE IPEAMETHI.

OO11e€ YnCiIo YacoB, OTBEAEHHBIX I U3YUEHUSI XUMHUH, Ha 0230BOM YPOBHE CPEIHETO
obmiero oopaszoBanus B 10 kiacce — 68 gacoB (2 "aca B HEJIEIIO)

COAEPKXAHUE OBYUEHUS
10 KJIACC
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OPTAHUYECKAS XUMUSA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMUU

[IpenMer opraHndecKkor XUMHH: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE B MOJYYECHUU
HOBBIX BEIIECTB W MaTepuaioB. Teopus CTPOEHUS OpPraHUYECKUX coeauHeHuii A. M.
bytnepoBa, e€ ocHOBHble mMonokeHUs. CTpyKTypHBbIE (DOPMYNIBI OPraHMYECKUX BEIECTB.
T'omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUSX — OJIMHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o0  KiIaccU(pUKAUU  OpraHMYEcKHX  BemlecTB. HomeHknarypa
OpraHUYeCKUX COCIUHEHMM (CUCTeMaTHdecKas) W TPUBUAIBHBIE Ha3BaHMUS BaKHEHIIMX
IPENCTABUTEIIEH KIAaCCOB OPTaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOMIBl U3YyUYCHHS BEIIECTB M UX IMPEBPALCHUI: O3HAKOMIICHUE C
oOpasliaMi OpraHMYECKUX BEIIECTB U MaTepHallaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYEeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHHWE JEMOHCTPAIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN psAl. MeTaH M 3TaH — MPOCTEUIINE
MPECTABUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEICHUS U
TOPEHUs ), HAXOXKJIEHUE B IPUPOJIE, OTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUUN PSll. DTUJIEH U MPONUIEH — MPOCTEUIIINE
MPENCTABUTENN AJKEHOB: (PU3MUYECKHE U XMMHYECKHE CBOMCTBa (peakuuu THIPUPOBAHMS,
raJIOTeHUPOBAHUS, THAPATAIlUU, OKUCJICHUS U TMOJTMMEPU3AIUN ), TOTYyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metunOyTagueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOMCTBa (peakuus noauMepusanuu). [lonyyenre CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUININIA TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NUECKHE U XHUMHUYECKUE
CBOMCTBA (peakUuU TUAPUPOBAHUS, TAIOTEHUPOBAHUSA, TUAPATALIMNA, TOPEHUS), TTOIYUYEHHUE U
MIPUMEHEHUE.

Apenbl. benson: cocrtaB, crpoeHue, (pumyeckre M XUMHUYECKHE CBOMCTBa (peakiuu
rajJoreHUpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE W NpPHUMEHEHUeE. lonyon: cocmas, cmpoeHue,
Qu3zuuecKkue u xumuyeckKue ceotcmea (peakyuu 2an02eHUposanus U HUMpOB8aHus), Noayienue u
npumenenue. TOKCMYHOCTb apeHOB. IeHeTudeckas CBA3b MEXIYy YIVIEBOLOPOAAMH,
MPUHAJICKAITUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoanHbie UCTOUHUKHU YTIIEBOAOPONOB. [IpupoaHbIii Ta3 U MOMyTHBIE HEPTIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl miepepabOTKH HEPTH: TMEpPeroHka, KPEKUHT
(TepMUYEeCKUi, KaTaIUTUIECKui), muponus. [IpoaykTel nepepadoTku HEPTH, X MPUMEHECHUE
B ITPOMBITIUICHHOCTH U B ObITY. KaMeHHBII yroibh ¥ MPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METO/Ibl U3YyUCHHS BEIIECTB M UX MPEBPALICHUI: 03HAKOMIICHUE C
oOpasiaMu TIacTMace, KayqykoB M pe3uHbl, Kojutekiuu «Hedtb» u «Yromwy, MmonenupoBanue
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, TPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
MIOJIyYE€HHE 3TUIIEHA U U3yYEHHUE €r0 CBOICTB.

Pacuérnbie 3anaun.

Brluucnenuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kuciaopoacoaep:kamue oprann4ecKue coeIMHEeHUs!

[IpenenbHbIE OJHOATOMHBIC CHUPTHL. METaHON W JTAHON: CTPOCHHE, (PU3NYECKHUE H
XUMUYECKHE CBOMCTBA (pEaKUUM C aKTUBHBIMH METAJJIAMH, TAJIOTEHOBOJIOPOJAMU, TOPEHUE),
IIpUMEHEHUE. BomoponHble CBA3M MEXAY MOJIEKYlIaMu CHUPTOB. /[lelicTBME MeTaHOna H
ATAHOJIa HA OPraHU3M YeJIOBEKa.

MHOTOaTOMHBIE CIHUPTHL. ODTWICHIJIMKOIb W TIUIEPUH: CTPOCHHE, (PU3NYecKue W
XUMUYECKHE CBOMCTBA (B3aMMOJCICTBHE CO IIEIOYHBIMA METAJUIaMH, KAYECTBEHHAs PEaKIUs
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Ha MHOroaToMHble cnupThl). JleiicTBUEe Ha opraHu3M uesoBeka. [IpuMeHeHue mivuepuHa U
ATUJICHTIIUKOJISL.

@deHoM: CTPOCHHE MOJIEKYNbl, (U3MUYECKUEe U XHUMHUYEcKue cBoicTBa. TOKCMYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunbl U kemowusi. DopMmanbAeTuj, aleTadbIerHl: CTpPOCHUE, (PU3NUECKUE U
XUMUYECKUE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIE PEaKIUu),
NOJTy4YeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJieIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHasi KHCIJIOTHI:
CTpoeHue, (pU3MYecKue M XUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kiacca KHUCIOT,
peakius dTepuduKanum), norydeHue u npuMmenerre. CTeapuHoBasi M OJIEMHOBAsI KUCJIOTHI Kak
IPE/ICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCJIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIee JIeHCTBHUE.

CrnoxxHble 3(¢Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongorndyeckas poib KUPOB.

VYreBobl: cocTaB, KiaccuuUKalys yrieBoaoB (MOHO-, TU- U ToJucaxapuisl). [mroko3a —
MPOCTEUIINI MOHOCAXapua: 0COOCHHOCTH CTPOCHMSI MOJICKYNbI, (PU3UUYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoneincTBue ¢ ruapokcugom meau(ll), oxucieHue aMMHaYHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE IVIIOKO3bl), HAXOXKJIEHUE B MPHUPOIE,
npuMeHeHue, orosorudyeckas poiib. @orocunTes. OpyKTo3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemmtonosa kak npupogHsie noiumepbl. CTpoeHne Kpaxmaia U eJITI0N03bI.
duznyueckre 1 XUMUYECKHE CBOMCTBA Kpaxmasia (THIPOIU3, Ka4YeCTBEHHAs PEAKIIMsI C HOI0OM).

OKCHepUMEHTAIbHBIE METOAbl U3YYECHHS BEIIECTB M HMX NPEBPAILCHUI: MPOBEICHHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBEHHbBIC
peaKiMy OJHOATOMHBIX CIUPTOB (OKUCIeHWE dTaHona okcugoMm wmeau(ll)), MHOrOATOMHBIX
CUpTOB (B3auMOJIEWiCTBHE TiMilepuHa ¢ ruapokcunom memu(ll)), anpaerunoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga ¢ HOJOM), MPOBEICHHUE TNPAKTHUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakinuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOAYKTOB PEAKIIHH).

A3zoTcoaepxalliue OpraHuyeCcKue CoOeIMHEHUsI.

AMUHOKHCIIOTBI Kak am(OoTepHble opraHudeckue coeauHeHus. Ouzudeckue u
XUMUYECKHE CBOWCTBA AaMUHOKHUCIOT (Ha TpuMepe IuiuHa). buomornueckoe 3HavyeHHE
aMUHOKHCIOT. [lenTupl.

benku kak mpupoaHBIE BBHICOKOMOJICKYNISpHBIE coefauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasT CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OENKOB: THIPOIW3, ICHATYpaIlus,
Ka4eCTBEHHBIE PEaKITNU Ha OCITKU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHs BEIIECTB M WX TMPEBpaIeHUi: HaOIIOIeHuEe 1
OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpeBaHWM, IIBETHHIC
peaKIu OSIKOB.

BroicokoMoJieky/IsipHbIe COeTUHEHH S

OcCHOBHBIC TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEICHb MOJMMEPHU3AINH, CPEIHssT MoJieKyispHas Mmacca. OCHOBHBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COSTMHEHUH — TTOJIMMEPHU3AITUS U TIOJTUKOH ICHCAIHS.

DKCTIepUMEHTAIBHBIE METOIbI M3YYCHHS BEIIECTB M UX MPEBPAIIECHUN: 03HAKOMIICHUE C
oOpa3iamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexXIpeaMeTHbIe CBA3H.

Peanuzanus MexnpeaIMETHbIX CBS3€l MPU U3YYEHUH OopraHudeckord xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIONh30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK H
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NOHATUM, SIBJIAIOLIIMXCS CUCTEMHBIMHU [UIsl OTHEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmre ecTecTBEHHO-HAyYHbIE TOHSTHUS: SIBJICHWE, HAy4YHbI (DaKT, TUIOTE3a, 3aKOH,
TEeOpHs, aHaldu3, CUHTE3, Kiaccudukaius, NEePUOJUYHOCTb, HAOIIONEHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJIEJINPOBAHHUE.

@®usuka: wmarepusi, JHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa, SHEPreTUYECKUN
yYpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NYECKHE BETUYUHbBI U
€AUHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BelIeCTB B Opranusme, (poTocuHTE3,
OMOJIOTMYECKH aKTHBHBIC BeIleCcTBA (OCIKU, YIIIEBOIBI, KUPBI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, OJIE3HbIE UCKOTIAEMbI€, TOTLIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJILHOIO MUTAHUS, MOIOIIINE CPEJICTBA,
JEKAPCTBEHHBIE M KOCMETUYECKHE IMIpEenaparbl, MaTrepualbl U3 HCKYCCTBEHHBIX U
CUHTETHYECKHUX BOJIOKOH.

IINIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA MNPOI'PAMMBLI 11O XUMHUHU HA
BA3OBOM YPOBHE CPEJAHEI'O OBLHIEI'O OBPA3OBAHUSA
JINYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbraTaM OCBOEHHUS OOYYarOIIUMHUCS
porpamMM CpefaHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM).
HayuyHo-meTonnueckoit OCHOBOM sl pa3pabOTKU TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOTrpamMm
cpenHero ooiero o0pa3oBaHus ABISAETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO.

B coOTBEeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM TIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
PE3yABTaTOB OCBOEHUS MpenMeTa « XUMHUs» Ha YPOBHE CPEAHEro OO0IIero 00pa3oBaHUs BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOLIUE:

OCO3HaHWE OOYYAONTUMHCS POCCUUCKON TPaKIaHCKOM HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETLHOCTH U CAaMOOTIPEIETIEHHUIO;

HaJU4re MOTUBALIUU K OOYYECHUIO;

I[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JMYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH U UCTOPUYECKUX TPAJAUIIMA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOy4YaroIIMXCS PYKOBOJCTBOBAaThCS B CBOCH JESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, MPUCYIIMMHU LEJIOCTHOW CHCTEME XHUMHYECKOTO
o0pa3oBaHUs;

HaJM4Ke MPaBOCO3HAHUS YKOJOTUYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTH €I U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MpeIMeTa « XUMHUSH TOCTUTAIOTCS B €IMHCTBE YUYCOHOU U
BOCHUTATEIBHON AEATEIbHOCTH B COOTBETCTBHM C T'YMaHHCTHYECKHUMH, COLUOKYJIBTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMU TICHHOCTSIMH U HJACAJTaMH POCCHUICKOTO TPaXJaHCKOTO OOIIEecTBa,
MPUHATHIMU B OOIIECTBE HOpPMaMU W TPaBUJIAaMU TOBEJEHHUSA, CMOCOOCTBYIOIIMMH IpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS Y HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTH O0YYAIOIIUXCS.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHHUS TMpeaMEeTa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OTIBITA TIO3HABATEIHLHOM U MPAKTUYCCKON NEATETLHOCTH OO0YYAIONIUXCS 10 PeaTM3aIlui IPUHSITHIX
B 00IIIECTBE IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOr0 BOCTIUTAHUSA .

OCO3HAHUS OOYYAIONMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBAXKCHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTAaBICHUSI O COLMAIBHBIX HOpPMAaxX W TMpaBWiaX MEXIUYHOCTHBIX OTHOILICHUN B
KOJLJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JCSATEIHHOCTH TMPHU CO3aHUU YYEOHBIX TPOEKTOB,
peIIeHNH YIeOHBIX U MO3HABATEIILHBIX 33/1a4, BBIMOTHECHIN XUMUYECKUX SKCIIEPUMEHTOB;

CrIOCOOHOCTH TOHWMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apPTyYMEHTHI IPYTUX
MIPY aHATM3E PA3TMYHBIX BUIOB YY€OHOH TESTEIHHOCTH,

2) NIaTPUOTHUYECKOT0 BOCIMTAHUSA:
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LHEHHOCTHOTO OTHOUIEHUS K ICTOPUUYECKOMY U HAYYHOMY HACJEINI0 OTEUECTBEHHON XUMUH;

YBa)XEHHS K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKH €CThb Pe3yJIbTaT JJIUTEIbHBIX HAOIIOAECHUHN, KPOTIOTIMBBIX
AKCIIEPUMEHTAIIbHBIX TTOMCKOB, IOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

MHTEpeCca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUU U MOCIEAYIOIIEM aHadu3e WHGOpMALUU
0 MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUYECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OILICHMBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMH SBICHUSIMHU, U MPUHUMATh
OCO3HAHHBIE PELICHUS], OPUECHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTb CBOE TMOBEACHUE W IIOCTYNKH CBOMX TOBapUIIEH C TO3ULUI
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoOBaHMS KYJIbTYPbI 310POBbSI:

MOHUMAaHUsl IIEHHOCTEeM 3I0poBOro u Oe3omacHoro oOpasza KU3HHU, HEOOXOJUMOCTHU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UUYECKOMY U MICUXUYECKOMY 37I0POBBIO;

coOroieHus mpaBuil 0€30MacHOTO OOpaIIeHHs C BEIIeCTBAMHU B OBITY, TOBCEIHEBHOM KU3HU
U B TPYAOBOM IESTEIBHOCTH;

MOHUMAaHUS [IEHHOCTU MPABWIJI WUHIUBUIYAIIBHOTO U KOJUICKTUBHOTO 0€301aCHOTO MOBEICHHUS
B CUTYallUsIX, YTPOXKAIOLIUX 3/I0POBBIO U JKU3HU JIIOAEH;

OCO3HAHUS TOCIEJACTBUA M HENPUATUS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS] aJIKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOM  KOMIETEHTHOCTH B  y4€OHO-HCCJIEIOBATEIbCKOM  JICSITEIIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOHN U IPYTUX BUIAX JEATEIBHOCTH;

YCTaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEUICHWH NPAKTUYECKUX 3a7ad COLMaIbHOUN
HaIpPaBJICHHOCTH (B paMKax CBOETO KJjlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3YYEHUIO MPodeCcCrii pa3InyHOro poja, B TOM YUCJIE HA OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HAHUM M0 XUMUH;

YBa)KEHUSI K TPYAY, JIOASM TPYAa U pe3ylnbTaram TPYIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYAJIbHOW TPACKTOPUU OOpa3zoBaHus, Oymyriei
npodeccun U peanr3anii COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTE 00111eCTBA;

6) 7K0JI0rM4eCKOro BOCIIUTAHMUSL:

HKOJIOTUYECKH IIEJIECOO0PA3HOTO OTHOIICHUSI K TMPHUPOAE, KaK HCTOUYHUKY CYIIECTBOBAHUS
’KHU3HHU Ha 3eMiie;

MOHUMAHUS TJI00ATBFHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM, BIUSHUS DKOHOMHYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHOU U COLMAIIBHOUN CPENBI;

OCO3HAHUSI HEOOXOMMMOCTH HCIIONB30BAHUS JOCTMKCHUM XUMHUU JUIsl PEIIEHUS BOIMPOCOB
PalMOHAJIBHOTO MPUPOJIONOIB30BAHHUS;

AKTUBHOIO HENPUATHS JEUCTBUNM, NPUHOCIIIMX BpPEI OKPYKAOIIEH IPUPOIHOU Cpene,
YMEHUSI TPOTHO3UPOBATH HEOMATOMPHUSATHBIE HKOJIOTHMUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUM U NTPENOTBPALLATH HX;

HaJIMYUsg PA3BUTOTO SKOJOTUYECKOTO MBIIIJICHUS, JKOJOTHUYECKOM KYJAbTYphI, OIBITA
NEATEIbBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHUS  PYKOBOJCTBOBATHCSI UMHU B
MO3HABATEILHOW, KOMMYHUKATUBHOW W COIMAJBHOW MPAKTUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO
MPOTHUBOCTOSTH UICOJOTHU XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHON MPaKTUKH,

MOHUMAHUS CHeMU(PUKH XUMHUU KaK HayKd, OCO3HaHUs €€ poiau B (HOPMHPOBAHUU
paIMOHAIBPHOTO HAYYHOTO MBITIUICHHSI, CO3MaHUH IEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKaroleM
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MHUpPE KaK 0 ¢IMHCTBE MPUPO/IbI M YEIOBEKa, B IO3HAHUW MTPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUN
po0JIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOexAEHHOCTH B 0CO00OH 3HAYMMOCTH XHMHH IS COBPEMEHHON IMBMIM3AIMM: B €&
I'YMaHUCTHYECKON HAIPaBICHHOCTH W BaXKHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepHUalibHOMN
KYJABTYPBI, PEIICHUU TI00aIbHBIX MPOOJIIEM YCTOMYHMBOTO PA3BUTHUS UYEIIOBEUYECCTBA — CHIPHCBOM,
DHEPTETUYCCKOM, MUIIEBOM M KOJIOTHYCCKON 0€30IaCHOCTH, B PA3BUTHH MEIAHMIIMHBI, 00€CIICUCHUN
YCIIOBHUH YCIICITHOTO TPY/Ia U SKOJOTHYSCKH KOM(OPTHOM KM3HU Ka)KI0TO YjeHa OOIIeCTBa;

€CTECTBCHHO-HAYYHOW  TPaMOTHOCTH: TIIOHMMAaHHS  CYIIHOCTH  METOJOB  TIO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh IMONyYacMbIC 3HAHHS IS
aHaJM3a U OOBSICHCHHSI SBJICHUI OKPY)KAIOIIETO MUPa U IMPOUCXOIAIINX B HEM H3MCHEHUH, YMCHHSI
7enath 000CHOBAHHBIC 3aKIIFOUEHUS HAa OCHOBE HAyYHBIX (PAKTOB M MMCIOIIUXCS JAHHBIX C ICITBIO
TIOJTYYCHHSI JIOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEIIFHO MCIOJIB30BaTh XUMUUYECKHE 3HAHUS JJIA peIIeHHus po0sieM B
peaNbHBIX )KU3HCHHBIX CUTYAIUsX;

HMHTEpeca K MO3HAHUIO M UCCIICIOBATEIIbCKON IeATCIIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEIPEphIBHOMY OOpa30BaHUI0O W CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIIOJYyYCHHIO HOBBIX 3HAaHHW 110 XUMHH B COOTBETCTBHUM C KH3HECHHBIMU
MOTPEOHOCTAMU;

HHTEpeca K 0COOCHHOCTSM TpyJia B pa3IMUHbBIX chepax mpodecCHOHATBHOMN eI TEIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MerarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHMs BKIIFOUAOT:

3HaUYMMBIC 11  (DOPMHUPOBAHUS MHMPOBO33PEHUS] OOYYAIOIIMXCS MEKIUCITUIINHAPHBIC
(MeXTIpeIMeTHBIE) O0IICHAYYHBIC TTOHSATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpPa U
crienu(puKy METOIOB IO3HAHMS, HCIIOIb3yEeMbIX B €CTECTBCHHBIX HayKax (Marepus, BEIIeCTBO,
SHEPrusi, SABJICHUE, IPOIECC, CHUCTeMa, HAyYHBIM (DAKT, IMPUHIMII, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIIe0OBaHNE, HAOMIONCHHUE, M3MEPEHHE, SKCTICPUMEHT U JPYTHUe);

YHHBEpCaIbHbIe yueOHBIC AeHCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PErYISTHBHEIC),
obecneunBaromue (GopMupoBaHUE (PYHKIIMOHAIBHOW TPaMOTHOCTH M COIIMAIbHOW KOMITCTCHITUN
00yJaroIuXxcs;

CITIOCOOHOCTH o0ydJaronuxcs UCIIOJIb30BaTh OCBOCHHBIC MEX U CIIUTUIMHAPHBIC,
MHUPOBO33PEHUYECKHNE 3HAHUS M YHUBEpCAIbHbIC YyYeOHBIC JCHCTBHS B II03HABaTEIbLHOW M
COLIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHple  pe3ylbTaThl  OTPaKAIOT  OBJAJCHHWE YHHUBEPCAJIbHBIMH  YUCOHBIMHU
MO3HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMU.

OByajieHUe YHUBEPCAJBLHBIMH Y4€OHbIMH MO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a3oBble JOrHYecKHe JeicTBHSI:

CaMOCTOATENIbHO  (POpMYyIHpOBaTh H  aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

ompeAciaTh 1€ JESATENbHOCTH, 3ajlaBas MapaMeTpbl U KPUTEPUM HX JIOCTHKCHHUS,
COOTHOCHUTH PE3YJbTaThl IEITEIHLHOCTH C TOCTABICHHBIMU LEISIMU;

HCTOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUYECKOTO MBIIUICHUS — BBIJCATH
XapaKTepHble TPU3HAKK TOHATAW W yCTaHABIMBaThH WX B3aUMOCBSI3b, HCIOJIL30BaTh
COOTBETCTBYIOIIUE TIOHITHS 1 O0BSICHEHUS OTIEIBHBIX (DAKTOB U SBIICHUIA;

BBIOMPaTh OCHOBAHUS M KPUTEPHUH IS KJIACCU(PUKAIIMK BEIIESCTB M XMMUYCCKUX PEAKITHIA;

yCTaHABIMBATh MPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKACHUSI (MHAYKTUBHbBIC, ICIYKTUBHBIC, 10 aHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHBOPEYMsI B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH BBHIBOABI U
3aKJIFOUCHUS,

MIPUMEHSTh B MPOLECCE IMO3HAHUSA, UCIOJb3YEMbIE B XUMHUH CHUMBOJUYECKHE (3HAKOBBHIEC)
MOJIeTTH, TTPeoOpa30BhIBATh MOJEIBHBIE MPEACTABICHUS] — XUMUYECKUN 3HAK (CHMBOJ) JIEMEHTA,
XUMU4eckas (QopMyia, YpaBHEHHE XHMHYECKOW pEaKkuu — TPH PEIIeHud y4eOHBIX
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MO3HABATENIbHBIX U MPAKTUYECKHUX 3a/a4, MPUMEHSITh Ha3BaHHbIC MOJEJIbHBIC MPEACTABICHUS IS
BBISIBJICHUS] XapAKTEPHBIX MTPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCIEA0BaTEIbCKUE 1eHCTBHSA:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOTO MMO3HAHMSI BEIIECTB U XUMUUECKUX PEaKIIil;

dbopMmynupoBaTh €AMW U 33Jaud  UCCJIEIOBAHUS, MCIOJb30BaTh IOCTaBICHHBIE U
CaMOCTOSTENIbHO CPOPMYITMPOBAHHBIE BOIIPOCHI B KAUYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIS
(dbopMHpOBaHUS TUIIOTE3BI 10 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BIa/IETh HABBIKAMU CaMOCTOSITEJIBHOTO IIJITAHUPOBAHMS W TPOBEJCHUS YYCHUYECKUX
HKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHS HAOMIOAaTh 3a XOAOM IMPOIECCa, CaMOCTOSITEIIBHO
NPOTHO3UPOBATH €r0  pe3yibTar, (QOopMyaUpOBaTh OOOOUIEHUS W BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHMS, COCTaBISATh OOOCHOBAHHBIM OTYET O MPOAETIAHHOMN
pabore;

npuoOpeTaTh ONBIT YYECHUYECKOM UCCIENOBATeIbCKOM U TMPOEKTHOW JIeATEeNbHOCTH,
MPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PpEIICHUs
MPAKTUYECKUX 3aJ1a4, TPUMEHEHHUIO Pa3JIMYHBIX METOIOB TTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGOpMaUU (HaydHO-TIOMYJspHAs JUTepaTypa
XUMHUYECKOTO COJIEp)KaHMs, CIPAaBOYHbIE TlocoOusA, pecypchl HMHTepHeTa), aHaAIU3UPOBATH
uHOpMAIIMIO Pa3UYHBIX BHJIOB U (QOpPM TMPEACTABICHUS, KPUTHUYECKH OIICHUBATH €&
JIOCTOBEPHOCTH U HEMPOTHUBOPEUYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSATh pa3IUYHbIE METOJbI NpPU TOUCKE U OTOOpe
uHdOpMaIi, HEOOXOAMMOM JIJIs1 BBIMIOJTHEHUS YUYEOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA;

puoOpeTaTh OMNBIT MCHOJIb30BaHUA HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTHUMAIbHYIO (GopMy mpeacTaBieHus WHGOpMAIUUA (CXEMBbI,
rpaduky, AHarpaMMebl, TaOIHIIBI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAYECTBE CPEACTBA IIPHU pabOTe ¢ XUMHUECKON HH(OpMaIueit:
MPUMEHSATh MEXINpeAMETHbIC ((PU3NUYecKre W MaTreMaTH4eCKue) 3HAKU M CUMBOJIBI, (DOPMYJIBI,
a00peBUaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPE0OPA30BhIBATh 3HAKOBO-CUMBOJIMYECKHIE CPEACTBA HATIISTHOCTH.

OByaseHue yHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHM 1eCTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl B XOJE Wajora W/WIM TUCKYCCHUH,
BBICKA3bIBaTh  WJEH, (POPMYJIUPOBATH CBOM  MPEIOKEHUS] OTHOCUTEIBHO  BBITIOJHEHUS
NPEIOKCHHOM 3a]1a4u;

BBICTYIIaTh C TPE3EHTAllMel pe3yJlbTaToOB TO3HABATEIBHON JEATEIbHOCTH, MOJYYCHHBIX
CaMOCTOSTEIIbHO MWJIM COBMECTHO CO CBEPCTHHUKAMU MPH BHIMOJTHEHUH XUMHUECKOTO AKCIIEPUMEHTA,
MPAKTUYECKON pabOThl MO MCCIICNOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3alnuud y4eOHOTro
npoekTa u (OopMynmHpoOBaTh BBIBOABI IO pE3yJabTaTaM IMPOBEAEHHBIX HCCICAOBAHUM MyTEM
COTJIACOBAHUS MO3UIIUN B XO7€ OOCYXICHUS U OOMEHA MHCHHUSMH.

OByajieHHe YHMBEPCAJbLHBIMH PEryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TIJIAHUPOBATh M OCYIIECTBISITH CBOIO ITO3HABATEIBHYIO JEATEIHLHOCTD,
ompenensisi €€ Ienr W 3a7add, KOHTPOJIUPOBATH M IO MEpe HEOOXOTUMOCTH KOPPEKTHUPOBATH
MpeajiaraeMblii aIrOPUTM JCUCTBUI TIPU BBIIOJIHEHUHM Y4YEOHBIX M HUCCIIEIOBATEIIbCKUX 3aj1ad,
BBIOMpaTh Hambosee dPPEeKTUBHBIN CIOCOO MX PEIICHUS ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIIEHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC
[IpenMeTHbIE pe3yabTaThl OCBOEHHUS Kypca «OpraHnyeckas XuMHUs OTPaXkKaroT:
c(hOpMHPOBAHHOCTh TPENCTABICHUNA O XWMHUYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpPA, POJIM XWMHH B TO3HAHWM SIBIICHUW TPHUPONBI, B (DOPMUPOBAHMM MBIIUICHUAS U
KyAbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHUs



JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

NPAKTUYECKUX 3a/ad4 M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIECHHUS K CBOEMY 3/0POBBIO U
PUPOJIHOM Cpeie;

BJIQJICHHE CUCTEMON XMMHUYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONINE MTOHATUS
(XUMHUYECKUW DJIEMEHT, aroM, OJJEKTPOHHAas O000J0YKa aromMa, MOJEKyJa, BaJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalll€HHast), MOJIb, MOJIIpHAsA Macca, MOJIIPHBIN 00bEM, YIIIEPOIHBIN CcKelleT, (DyHKIMOHATbHAs
rpynna, pagukal, U30MepHsi, 30MepPbl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOT
U a30TCOJIEpIKalllMe COCTUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHbBIE
COCIMHEHHUS); TEOPUU M 3aKOHBI (TE€opus CTPOCHMsI opraHmyeckux BemiectB A. M. Bymieposa,
3aKOH COXPaHEHUs MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMUHU;
MHUPOBO33PEHUYECKUE 3HAHUA, JIekKAIHe B OCHOBE IMOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBIICHUH, (DAKTOIOTMYECKHE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEMIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBIISATH XapaKTepHbIC MPU3HAKU MOHSATUMN, YCTAHABIUBATD UX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHSTUS MPHU OMUCAHUM COCTaBa, CTPOCHUS H
MIPEBPAILIEHUN OPraHUYECKUX COCTMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHUMBOJHKY JJII COCTaBIICHHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIEHHON) (HOPMYIT OPraHUYECKUX BEIIECTB U
YPAaBHEHHN XMMHYECKHUX PEAKIMi, U3rOTaBIUBAaTh MOJEIN MOJEKYJI OPTaHHMYE€CKHX BEIECTB IJIS
WJUTIOCTPALIMKM UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMHPOBAaHHOCTh YMEHHMM YCTaHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIECTB M0 HX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY KIAacCy/Tpymlie COeIuHEHUMN
(YyrmeBomopoabl, KUCIOPOA M a30TCOJAEPIKAIME COSAUHEHHS, BBICOKOMOJIEKYISIPHBIE COCTUHEHNS),
JaBaTh WM Ha3BaHusA 10 cucremarndeckoil Homenkiarype (IUPAC), a Ttakxe mnpuBOAUTH
TPUBHUAJIHBIE Ha3BaHUS OTIEIBHBIX OPraHWYECKHX BEHIECTB (ITWIICH, MPOIMWIEH, AalleTHIICH,
ATUJICHIJIUKOJIb, TIUIEPUH, (heHOoI, (PopMaliblIeTH 1, alleTalbIeTul, MypaBbUHAS KUCIIOTA, YKCyCHas
KHCJIOTa, OJICMHOBAsl KHUCJIOTa, CTEAPUHOBAsI KHUCIIOTa, TJIIOK03a, GPYKTO3a, KpaxMmal, LeJUTI03a,
[JIMLIVH);

c(hOpMHPOBAHHOCTh YMEHHUSI ONPENENSATh BUIbI XUMHUYECKOM CBS3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHHIE);

c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHSTH TOJIOKEHUSI TEOPUU CTPOCHUSI OPTaHHMYECKUX
BemecTB A. M. bytiepoBa st 0ObSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa H
CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOopMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, GU3UUECKUE U XUMUUYECKHE
CBOMCTBA TUIIMYHBIX MPEICTABUTEIEH PA3JIMUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH,
STWICH, TPONWJICH, areTwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH307, METaHOJ, STaHOI,
STUJICHIJIUKOJIb, TIHIIEPUH, (PEHOJI, aleTalbJerua, MypaBblHAs U YKCYCHas KHCIOTHI, TIFOKO3a,
KpaxMall, LeJUTI0NI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKITY
HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX XMMHUYECKHUX PEAKIUU C HUCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPHU30BaTh MCTOUYHUKH YIJIIEBOJOPOIHOTO CHIPhs (HE(TH,
MPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEPEpadOTKU W MPAKTUUECKOE MPUMEHEHHUE MPOIYKTOB
nepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHUHN MPOBOAUTH BBIUUCICHUS M0 XMMUYECKUM YPaBHEHUSM (MacChl,
00BEMa, KOMMUECTBA MCXOMHOTO BEIIECTBA WM MPOIYKTa PEAKIIMU TI0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OHOTO U3 MCXOAHBIX BEIIECTB UJIU MPOIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUU BJIAJCTh CUCTEMOW 3HAHWKA 00 OCHOBHBIX METONAaX HAYyYHOTO
MMO3HAHUS, UCTIONH3yEeMbIX B XMMHUU NP U3YYEHUH BEIIECTB M XUMHUCCKUX SIBJICHUH (HaOMI0neHue,
M3MEPEHUE, IKCIIEPUMEHT, MOJCTUPOBAHUE), UCIIOJIH30BAaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS MJIA
MPUHATHUS PEIICHUM B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C BEIIECTBAMM U UX
MIPUMEHECHUEM;
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c(hOpMHPOBAHHOCTh YMEHHUH COONIONATh NpaBWia MOJIb30BAHUS XUMHUYECKOM MOCYIOoM U
nabopaTopHbIM 000PYIOBAaHUEM, a TaKXKe MpaBuiia OOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMU IO BBIIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB;

c(hOpMHPOBAaHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATH XHUMHYECKUW JKCHEPUMEHT
(npeBpallieHusT OpraHUYEeCKUX BEIIECTB MPU HArpeBaHHUM, TMOJYUYECHHE HTWICHA W H3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC PEAKIIMM OPTaHUYECKUX BEILECTB, JIEHATYypalusi OCJIKOB IIPU HAarpeBaHUU,
I[BETHBIE PEAKIMK OCJIKOB) B COOTBETCTBUU C IPaBUJIaMHU TEXHUKU O€30MACHOCTH MIPHU OOpaleHUun
C BelllecTBAaMU M JabOpaTopHbBIM OOOPYIOBAaHUEM, TMPEACTABIATh PE3YJIbTaTbl XHUMHYECKOTO
AKCIIepUMEHTa B (GopMe 3alUCU YpPaBHEHUH COOTBETCTBYIOIIMX peAKIUd U (QopMyIHpoBaTh
BBIBOJ/IbI HA OCHOBE 3TUX PE3YJIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMM KPUTHUUECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HWH(MOPMAIIHIO,
MOJTy4aeMyIo U3 pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBor nHpopmanuu, MHTepHET U Ipyrux);

c(hOpMHPOBAaHHOCTh YMEHUW COONIONATh MpaBWiia SKOJOTMYECKH  I€JIeCO00Pa3HOro
MOBEACHUSI B OBITY M TPYIOBOM JESATEIIBHOCTH B IEJISX COXPAHEHMS] CBOErO 3/I0pPOBbS U
OKpYKaroIlllel NPUPOJHOU Cpeabl, OCO3HABaThb OIACHOCTb BO3JCHUCTBUS HA YKUBBIE OPraHU3MBI
ONpPENICNEHHBIX OpPraHUYECKUX BEIIECTB, NMOHUMAas cwmbica mnokazarens I[IJIK, moscHsaTe Ha
puMepax CrnocoObl YMEHBIIEHUS M MPEAOTBPAIICHUS UX BPEIHOTO BO3JICUCTBHS Ha OpraHU3M
YEJIOBEKa;

JUTsL O0Y4aroUuXcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE IPUMEHSTH 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUISL CJIETIBIX W CIAOOBUSIIUX OOYYAIOMIMXCS: YMEHHE HCIOJB30BaTh Pelbe(HO-TOUCUHYIO
cucteMy obo3naueHuii JI. bpaitns mis 3anucu XuMu4eckux GopMyi.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

‘ Ne | HaumeHoBaHue pa3esioB M TeM NPOrpaMMBbl KosmnyecTBO 4acoB | JIeKTPOHHBbIE
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n/n Beero Wp u (undposbie)
K/p u/ o0Opa3oBareJibHbIE
P pecypchbl
Pasjesa 1. Teopernyeckne 0CHOBbI OPraHM4YeCcKOM XMMHUM
[Ipenmer oprannyeckoi xumuu. Teopust CTpoeHUs bubmmoreka [IOK
1.1 . 5 1 _
opraHuueckux coeguHenuit A. M. bytineposa https://myschool.edu.ru/
Hroro no paszneny 3)
Pa3znea 2. YriieBogopoasl
bu6mmoreka IIOK
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — AJKAHBI 4 httos://myschool.edu.ru/
HenpenenbHble yriaeBogOPOIbI: aTKEHBI, aIKaIUEHBI, Bubmuoreka [HOK
2.2 6 1 _
AJIKAHBI https://myschool.edu.ru/
bubauorexa IIOK
2.3 ApoMaTHueckue yriieBoa0POIbI 9 https://myschool.edu.ru/
[IpuponHble HCTOUYHUKH YITIEBOJOPOJOB U UX Bubmuoreka [OK
24 4 1 _
nepepadoTka https://myschool.edu.ru/
Wroro no pazneny 23
Pa3znen 3. Kuciiopoaconep:kaue oprannyeckue coenHeHus
bubaunorexa IIOK
3.1 | Cruprit. Oeron ! 1 https://myschool.edu.ru/
bubmmoteka IHIOK
3.2 | Anbneruasl. Kap6onoBble kucaoThl. CloxHbIE 3QUPHI 12 1 https://myschool.edu.ru/
bu6mmoreka IJOK
3.3 | Ymesom 6 ! 1 https://myschool.edu.ru/
Wroro no pazneny 25
Pa3nea 4. A3orconep:xkamye OpraHndecKue CoeiMHeHNs
4.1 AMuHBI. AMMHOKHUCIIOTHL. benku 8 2 BH@HOTeKa LOK
https://myschool.edu.ru/
Hroro mo paznery 8
Pasnen 5. BeicOKOMOJIEKYJISIPHBIE COEIMHEHUSA
butmmoreka [IOK
5.1 [Tnactmaccel. Kayayku. Bonokna 7 1 https.//myschool.edu.ru/
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 3 ‘ 7
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne Kosin4ecTBo 4acoB | DiieKTPOHHBbIE
n/ | Tema ypoka K/p |[I/pm undgpoBbie
Bcero
n alp o0pa3oBareJibHbIEC
pecypcsl
1 [IpenMeTr oprannyeckoil XUMHUH, €€ BOSHUKHOBEHHE, 1 bubmuotexa [IOK
pa3BUTHE U 3HAYCHUE https://myschool.edu.ru/
5 Teopust CTpOCHUSI OPraHMYECKUX coeMHEHU A. M. 1 bubnuoreka [{OK
BytnepoBa, €€ 0CHOBHBIE TIOJIOKEHUS https://myschool.edu.ru/
[Ipencrasnenne o Kaccu(PUKANUNA OPTAaHHIECKUX
3 BemectB. Homenkiarypa (cucrtemarnueckas) u 1 bubmmorexa [TOK
' P https://myschool.edu.ru/
TPUBHAJIbHBIC HA3BaHUSI OPTaHUYECKHUX BELLECTB
4 Krnaccudukanus peakiuii B OpraHn4ecKoi XuMuu 1
5 Cucremaruzanus 1 060011IeHUE 3HAHUI 110 TEME. 1 :
KontponpHas pabora
. bu6mmoreka [IOK
6 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PsJT 1
https://myschool.edu.ru/
7 Anxkanbl: GuU3MUECKHe U XMMHUECKHE CBOICTBA 1
3 Haxoxxnenue ankanoB B mpupoze. CriocoObl MoTydeHus u
MIPUMEHEHHUS AJIKAHOB
. bubmuoreka [IOK
9 MertaH 1 3TaH — NPOCTEHIINE MPEACTABUTEIN ATKAHOB 1
https://myschool.edu.ru/
. bu6muoreka [IOK
10 | AJNKeHBI: COCTaB U CTPOSHUE, TOMOJIOTHYSCKHAN PSIJT 1
https://myschool.edu.ru/
1 Du3nYeCcKne 1 XUMUYECKHE CBOMCTBA aJIkeHOB. [IpaBuiio 1
MapkoBHUKOBa
12 DOTUJIEH U TPOINUIIEH — MPOCTEHIINE NPEICTABUTENN 1 bubmuoreka [JOK
aJIKEHOB https://myschool.edu.ru/
13 [IpaxTuueckas padora Ne 1. «Ilonyuenue stusneHa u 1 : bubmuotexa [IOK
H3yYEHHE €TI0 CBOMCTBY https://myschool.edu.ru/
14 Anxaauensl. byraauen-1,3 u merunoyraauen-1,3. L bu6mmoreka [IOK
Oco0GeHHOCTH ANIEKTPOHHOTO CTpoeHHUs. TecT https://myschool.edu.ru/
15 XuMHUYECKHE CBOMCTBA aTKaarueHOB. CIIOCOOBI MOMydeHUs 1
Y IPUMEHEHUS
16 AJKUHBL: COCTaB U OCOOCHHOCTH CTPOCHHUS, 1 bubmuotexa [IOK
TOMOJIOTHYECKHM PSII. https://myschool.edu.ru/
17 | Xumunueckue cBOMCTBA alKMHOB. KauecTBeHHbBIE peakuu 1
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Ha TPOWHYIO CBS3b

CriocoObl IIOJIYYCHHA U MPUMEHCHUSA aJIKUHOB. Aneruien

18
— MPOCTEUINH MPEJCTABUTENH AJIKUHOB
. bub6mmoreka [IOK
19 | Beruucienus no ypaBHEHUIO XUMUYECKON PeaKuu
https://myschool.edu.ru/
20 | Cucremarusanus u 0000IIeHNE 3HAHUN 110 TEME
21 ApeHbl: TOMOJIOTHUECKH psif, oomas dhopmyna, bubmoreka [JOK
HOMEHKJIaTypa.0eH30J1 ¥ TOIYOJI. https://myschool.edu.ru/
99 XUMHYECKHE CBOMCTBA APEHOB: PEAKIIMU 3aMELICHUS,
MPUCOEANHEHUS, OKUCIICHUS TOMOJIOTOB OeH301a
93 ['eneTnyeckas cBsI3b yIIIEBOJOPOIOB, TPUHAIIICKAITUX K bubmuotexa [JOK
Pa3JIMYHBIM KJIacCaM https://myschool.edu.ru/
24 Pacuetsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHH.
Cucremaruzanus 1 00001IeHUE 3HAHUH 110 TEME
[IpuponHbie HCTOYHUKY YIIIEBOAOPOAOB: MPUPOAHBII ra3 u
25 | momyTHBIC HEPTAHBIC ra3bl, HEQTh U MPOTYKTHI €& bubmmorexa [TOK
yt ’ POAYK https://myschool.edu.ru/
nepepadboTKu
26 | KaMeHHBII yroib U MPOIYKTHI €ro nepepadoTKu
97 HedTs 1 mpoxykTs! e€ nepepadbotku. [Ipumenenue bubnuoreka [IOK
MPOAYKTOB MepepadoTKH HEPTH https://myschool.edu.ru/
28 | KoutpoipHas padora 1o pasueny «YIieBOAOPOIb» bubnmorexa [TOK
P P P Y P https://myschool.edu.ru/
[IpenenbpHBIC OAHOATOMHBIC CITUPTHI: TOMOJIOTHICCKUN PSIJI,
29 | obmas popmyia, CTpOSHUE MOJICKYIT, U30MEPHS bubmmorexa [TOK
PMYIE, C1P Y pHs, . https://myschool.edu.ru/
HOMEHKJIaTypa, kKiaccudukaius, Gu3ndecKkrue CBOiCTBa
30 XHUMUYECKUE CBOWCTBA MPEAEIBHBIX OJHOATOMHBIX
CIIUPTOB
bu6moreka [JOK
31 | MHOTrOaTOMHBIE CITUPTHI: ATHIICHIIIUKOIE U TIIUIepuH. TecT
https://myschool.edu.ru/
39 CriocoOBbI MOTy4YeHHS ¥ IPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB
33 deHo: cTpoeHHEe MOJNIEKYITbI, PU3NYECKUE CBOMCTBA, bubmotexa [JOK
XMMHYECKHE CBOMCTBA. https://myschool.edu.ru/
34 ®enon. CriocoObl mony4YeHus U mpuMeHeHrne. TOKCHYHOCTh
¢denona
35 [TpakTrueckas padora Ne 2. «Pemenue
AKCMEPUMEHTATBHBIX 33134 10 TeMe CrHupThl U HEHOBD)
36 ATNBIEruIbl ¥ KETOHBI: (PU3NYECKHUE, XUMUUYECKHIE Bbub6moreka [IOK

CBOICTBA, pEAKIIUU MMPUCOCTUHECHHS.

https://myschool.edu.ru/
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PeaKI_II/II/I OKHCJICHHA U KaUCCTBCHHBIC PCAKIINU aJIbACTUI0B

37
1 KeTOHOB. CrIOCOOBI TTOyYEHUS AJIBJICTHIOB M KETOHOB
38 OMHOOCHOBHEIE MPeAebHBIC KAPOOHOBBIC KHCIOTHI: bubmuotexa [IOK
MYpaBbUHAs U YKCyCHAast https://myschool.edu.ru/
39 [TpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa bubmuotexa [IOK
YKCYCHOU KHCJIOTBI» https://myschool.edu.ru/
40 Oco0eHHOCTH CBOMCTB HEMPEIACIbHBIX U ApOMAaTHYECKUX
KapOOHOBBIX KUCIIOT.
a1 CreapuHOBas U 0JICMHOBAs KUCJIOTHI, KaK MPEICTABUTEIH bubmuotexa [IOK
BBICIINX KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
42 MpbL1a KaK COJIM BBICITMX KApOOHOBBIX KHCIIOT, KX MOOIIEE bubmuotexa [JOK
neiicrue. [lonstue o CMC https://myschool.edu.ru/
43 CrnoxHbie 23pUpPHI: TOMOJIOTUYECKUH psifl, oO1iast popmyia, bubnuoreka [IOK
M30Mepusl, HOMEHKJIATypa. https://myschool.edu.ru/
44 dusndeckue U XuMUIeCcKue cBoicTra 3gupos. ['uaponm3
3¢UpoB.
45 [Tpaktudeckas padora Ne 3. PemeHne sKCriepuMeHTaIbHBIX
3anadq 1o teme «KapOoHoBbIe KUCIOTHI. CIIOXKHBIE dPUPHI»
46 XKupsr: crpoenue, puzndeckue 1 XUMHUUECKHUE CBOHCTBA bubnuoreka [IOK
(ruaponus) https://myschool.edu.ru/
bu6mmoreka [IOK
47 | XKupsl: npuMeHeHne, OMoIoruuecKas poib )KHPOB
https://myschool.edu.ru/
48 | OOmias xapaKTepUCTHKA YITICBOJOB U UX KJIACCU(DUKAITHS.
49 MoHocaxapuabl: pU3MUECKUE CBOMCTBA M HAXOXK/IECHUE B
IIpUpoze
50 Baxnelime npencraBuTeny yrieBoa0B: TIHOK03a, bubmoreka [IOK
bpykTo3a, caxaposa, MalbTO3a https://myschool.edu.ru/
51 | Kpaxwman u 1ienrono3a Kak npupoaHbIe TOJIUMEPHI buomiorexa LIOK
P pup P https://myschool.edu.ru/
[IpakTiueckas padborta Ne 4. Pemienue pacueTHbIX 3a1a4 110
52 | Ha ompeesIeHUe 10U BBIXO/a TPOAYKTA PEaKIH OT
TEOPETUYECKH BO3MOXKHOIO
53 KonTponsHnas pabora no paszneny «Kucmopoacoaepxamiie bubmuoreka [JOK
OpraHUYeCKHE COCTUHEHUS» https://myschool.edu.ru/
AMUHBI: Ki1accuduKanus, CTpOEHUE MOJIEKYI, oOmias
54 | dbopmyna, n3oMepus, HOMEHKJIATypa U (PU3UIECKUE bubmmorexa LIOK
pv Y, pHd, yp https://myschool.edu.ru/
CBOIiCTBa
55 AHWINH: CTPOEHUE aHUIMHA, 0COOEHHOCTH XUMHUYECKUX bubmuorexa [JOK
CBOMCTB aHWJIMHA https://myschool.edu.ru/
56 AMHHOKHCIIOTBI: HOMEHKIJIATypa U U30MEPH, bubnuoreka [JOK
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(u3nUecKne CBOICTBA. https://myschool.edu.ru/

57 XuMUu4JecKre CBOMCTBA AMHMHOKHUCIIOT, UX OMOIOTHYECKOE 1

3HAYCHHUC aMHHOKUCIOT. CUHTE3 U ruapoJIn3 MEerTu0B

bub6mmoreka [IOK

58 | Benku kak OpUpOIHBIE BEICOKOMOJIEKVIISIPHBIE COEINHEHUS
pHpoiL yp a 1 https://myschool.edu.ru/

59 | Xumnyeckue cBOMCTBA OEIIKOB 1

[TpakTrueckas padora Ne 5. Penienne sKkCiepuMeHTATBHBIX
60 | 3amad mo Teme "A3oTconepKalire OPraHnIeCcKre 1 1
coenuHeHus"

[TpakTnueckas pabota Ne 6. Pemenne skcriepuMeHTaIbHBIX

61 | 3amau mo treme "Pacrio3zHaBaHuE OpraHUYECKUX 1 1
coenuHeHun"
62 OcCHOBHBIE OHATHUSI XMMHH BBICOKOMOJIEKYIISIPHBIX 1 bubnuoreka [{OK
COeTMHEHHI https://myschool.edu.ru/
bubmmnoreka IHOK
63 | [Imactmaccel. YTuim3anus u nepepadoTKa IIacTuka 1 1

https://myschool.edu.ru/

64 DnacTOMEphI: HATYPAJIbHBIA CHHTETUYECKHUE KayqyKH. L
Pesnna

65 Bosokna: HatypaiibHbIe, HCKYCCTBEHHBIE, CHHTETUYECKHUE. L
[TomuMeps! crienranbHOTO Ha3HAaUYeHUs. TecT

ITpaktnyeckas padora Ne 7. PemeHue skcriepuMeHTaIbHbBIX

66 3asa4 1mo TeMme "Pacmo3HaBaHue miacTMacc ¥ BOJOKOH" 1 1
67 O06o011ieHre 1 cucTeMaTu3anus 3HaHui 3a kype 10
KJ1acca 1
68 Pezeps 1
3 i

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

METOJINYECKUE MATEPUAJIBI JIJISA YUUTEJISL

1. O.C.I'abpuensn, [.I'.JIbicoBa «Xumust MeTtoaudeckoe mocooue — 6a3oBbiil ypoBEHbY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensu, U.I.OctpoymoB, «O0111ast XuMus B TeCTax, 3ajlayax, yrnpaxHeHusx. 11 kimace»
— M.: dpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YimakoBa «Xumus 11 kinacc: KoHTpoabHbIE 1
IPOBEPOUYHBIE pabOTHI K yueOHHKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kinacc: HactonbHast kHUTa 17151

yautessi». Yacte 1 — M.: Jlpoda, 2019 rog.
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5. O.C.I'abpuensn, ['I'.JIbicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonbHast kHura s
yunrtens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensy, [1.B.Pemeto, U.I.OctpoymoBa «3agaun Mo XUMUU U CTIOCOOBI UX PEIICHUS
- M.: «[Ipodar, 2021rox.

7. B.I. lenncoBa «Xumus 11 knacc noypounsie miansl no yueouuky O.C.I'abpuensina,
I".T"JIbicoBoit» - Bonrorpan» Yuutens 2018rog.

8. M.A.Psa60oBa, Y.IO.Hesckas, P.B.JIuako «Tectsr mo xumuu 11 kmaccy, - M.: Dxk3amen, 2019t
9.9. O.C.I'abpuensin, U.I.ocTpoyM0OB «XMMHUYECKHI SKCTIEpUMEHT B 11KoJie 11 kmacey; - M.:
Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemurenanusiehttp://www.chemnet.ru I"azera «XuMus» ¥ caT 1t yautens «5 uay
HA YPOK XUMUN

http://him.1september.ru Enunas xomrekmus LIOP: TIpeameTHas KOIEKIUs « XUMHUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC SKCIICPUMEHTHI:
xumust. Komnexkuust Poccutickoro o61ieo0pa3oBaTeabpHOro nopraia

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnmukbepoBoii

http://www alhimik.ru Beepoccutiickast onuMmmaa MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckas XuMusi: JEKTPOHHBIA YISOHUK AJIs1 CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: JIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHINA KOUIEIK: XUMHUS



JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTDB JOKYMEHTA ITIOATBEPK/IEHA.
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