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MOSICHUTEJIBHAS 3AITUCKA

[IporpamMma no xuMuM Ha ypoBHE CpeiHEro oouero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii denepanumny,
TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS (enepabHON 00pa30BaTeIbHOM MpPOrpaMMbl CPEIHEro
obmero oOpazoBanusi (POIlI COQO), mpeacraBneHHbpix B DenepanbHOM TroCyIapCTBEHHOM
obpazoBarenbHOM cTanaapre COO, ¢ yuérom Konnenmuu mpenogaBaHus y4eOHOTO MpeameTa
«Xumus» B oOpaszoBaTeNbHBIX oOpraHm3ainusax Poccuiickoit ®deneparuu, peamu3yronmx
OCHOBHbIE 00pa3zoBaTeibHbIE MPOTPaMMBbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocrutanus B Poccuiickoit @Pepepanmm Ha mnepwox 1o 2025 roma» (Pacmopspkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBYy mNOAXOIOB K pa3pabOTKe MporpaMmbl MO XHMHH, K ONpPEIEICHUI0 oOmein
CTpaTeru 00y4eHHs, BOCIUTAHUS U Pa3BUTHUS OOYJAIOMINXCS CPEACTBAMHU y4eOHOTO MmpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBHJIM KOHIIETITyaldbHbIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJCH, COJEP)KAaHMS, PEe3yIbTaTOB OOYYCHHS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, [MOJy4aeMO€  BBIIYCKHUKaMH  0011eo0pa3oBaTeIbHON
OpraHu3alluM, SIBISETCd HEOThEMJIEMOM YacTblo MX 00pa3oBaHHOCTH. OHO  CIyXUT
3aBEpILAIOIIMM ATAllOM pealM3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHONH CUCTEME XHMHYECKOro o0O0pa3oBaHHsA. OTH IIEHHOCTHU
KacaroTcsl MO3HAHUS 3aKOHOB MPHUPOJIbI, (GOPMUPOBAHMS MHPOBO33PEHHS M OOMIEH KyIbTYpbI
YeJoBeKa, a TakKkKe OHKOJOTHMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0pPOBBIO H
NpUPOJHON cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YJaIOLIMXCS Ha YPOBHE CPEIHEro
oOrmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro mpeaMera «XHMHS», COJEpXKaHUe U MOCTPOCHUE
KOTOPOT'O OIpeaesieHbl B IMpOrpaMMe MO XUMHUU C Y4ETOM CcHeUM(PUKH HAyKH XUMHH, €€
3HA4YEHHUs B MO3HAHUH MPHUPOJIBI U B MAaTEPHAIBHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Lesed ¥ MPUHLUIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJib B COBPEMEHHOMU
UMBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOU KylbTypbl. OHa BHOCHUT CBOIl BKJIaja B
(opMupoBaHHE PAIIIOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHUE IEIOCTHOTO MPEICTaBICHUS
00 OKpY)XaroleM MUpPE KaK O €AWHCTBE MPUPOIBI U YEJIOBEKa, KOTOpoe (GOPMUPYETCS] B XUMUU
Ha OCHOBE MOHMMAaHHS BEUIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXXHBIMH 00J1aCTSMU PUMEHEHUSI.

TecHo B3auMONEHCTBYS C JPYrUMH €CTECTBEHHBIMM HayKaMH, XUMHsS CTaia
HEOTHEMJIEMOH YaCThI0 MHPOBON KYJIbTYpbl, HEOOXOJWMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KHU3HU KaXJI0ro wieHa obmecTBa. COBpeMEHHAs XUMUSI KaK HayKa CO3HMIAaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTH HaIllpaBlieHa Ha PEUICHHE TII0OATBbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTUYECKOM, MHUIIEBOM, HKOJIOTHYECKON O€30MmacHOCTH |
OXpaHBI 3JI0POBBSL.

B coorBercTBUM ¢ 0OUIMMHU LENSIMH M NPUHLKNAMHU CpelHEro oOIiero oOpa3oBaHUA
conepkanue npeamera «Xumus» (10—11 kimaccsl, 6a30BbIi ypOBEHb W3YUEHHUSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHYECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOYECHUS B JKU3Hb COIMYMA,
MPOJIOJKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsromMu  npeAMeTra «XuMus» SBISAIOTCA 0azoBble Kypchl — «Opranuyeckas
xumusi» U «O011as 1 HeopraHuyeckasi XMMHsI», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKHU: CHCTEMA 3HaHUM [0 HEOPraHUYECKOW XUMHH (C BKIIOUEHHUEM
3HAaHUM U3 OOIIEH XMMHMM) U OpraHndyeckol xumuu. QOpMUPOBAHHUE JAAHHON CUCTEMBI 3HAHMM
Py H3YYEHUU NpeaMeTa OoOecleyrMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEr0 MHOT0O0Opasus
BEIIECTB HAa OCHOBE OOIIUX MOHATHUI, 3aKOHOB U TEOPHH XUMUHU.

Crpykrypa conep:kanus KypcoB — «Opranndeckas xumus» 1 «OO01as 1 Heopranuyeckas
XUMHs» chOpMHUpOBaHA B IpOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAX0J]a K U3yYEHHIO
y4eOHOro MaTepuasia U OOyCIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHWM Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIlEeCTBa
paccMaTpUBAKOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHWYECKHX COEOUHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M DJIEKTPOHHBIX MPEICTABICHUA O CTPOCHUM BELIECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce€ BEIECTBaX AAIOTCS B Pa3BUTUU — OT YTJIEBOAOPOJOB IO
CIIOXHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHHMH. B Kypce opraHmdeckod XWMHUHU MOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero o0Opa3oBaHUs MepBOHAYaIbHBIC
MIPEJICTaBJICHHS] 0 XUMUYECKOW CBS3H, KIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKOMN pPEaKINH.

Ilon HOBBIM yrioM 3peHus B mpeaMere «XuMuUs» 0a30BOr0 ypOBHS paccMaTpHBAETCS
U3yYeHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUECKU MaTepuan u
(aKTOJIOTMUECKUE CBEJICHUS O BEIeCTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckass XUMHUs» O0OydarOIIMMCs MPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HAYeHHUE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPETHMUYECKMX M METOJI0JIOTHYECKUX IO3UIHA,
riy0ke MOHATh HCTOPUYECKOE H3MEHeHHe (DYHKUMH 3TOro 3akoHa — OT oO0oOIarommen 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunast cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE O XUMHUECKUX PEAKLMSX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUS
nononHsercss B Kypcax 10 w11 KiaccoB naneMeHTaMu COJEpKaHUs, HMEIOUIUMU
KYJbTYpPOJIOTHYECKUH M TNPHUKIATHON Xapakrep. OTH 3HAHUSA CHOCOOCTBYIOT MOHHUMAaHMIO
B3aUMOCBSI3M XMMHMM C JPYrMMH HayKaMM, pacKpblBalOT €€ pojb B II03HABaTEIbHOM U
MIPaKTUYECKON JESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHUIO YBAXKEHHUS K IpoIecCy
TBOPYECTBA B O0JIACTH TEOPUHM M MPAKTUUYECKUX MPUIOKEHUH XMMUH, TIOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCSI B OOMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIs MONOJHEHUs 3HAHUH, pelICHUs
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIEN0BATENbCKUX 3a7ad. B nemnomM cojaepkaHue
y4eOHOTO MpenMeTa «XUMHUs JTaHHOTO YPOBHSI M3y4YCHHUs OPHEHTUPOBAHO Ha (GOpMUPOBAHHE Y
o0yJaromuxcss MUPOBO33PEHYECKON OCHOBBI JISl MMOHUMAaHUS (PUIOCOPCKUX MICH, TAKHX KaK:
MaTepHAIbHOE €MHCTBO HEOPraHMYECKOTO U OPraHWYECKOTO MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, [I03HABAEMOCTh MIPUPOIHBIX SBJICHUN MyTEM 3KCIIEPUMEHTA
W pemeHus] MPOTUBOPEUYHA MEXITYy HOBBIMH (aKTaMH M TEOPETHUYECKUMH TMPEANOCHIIKAMH,
OCO3HAHHME POJIM XMMHUH B PEIICHUH KOJOTMYECKHX MpoOJieM, a TakkKe mpodiieM cOepekeHust
SHEPreTHYECKUX PECYPCOB, ChIPbsl, CO3aHHsI HOBBIX TEXHOJIOTHI U MaTepUaoB.

B numane pemeHus 3ajad BOCHUTAHMS, Pa3BUTHUS U COLMAIM3ALUUA OOYyYaroIIMXCs
MPUHATBIE TPOTPAMMONM MO XUMHUHU MOJXOAbI K OINPEAETCHUIO COJIEp)KaHUS M IMOCTPOEHUS
npeaMeTa mperycMaTpuBaioT (OPMHpPOBAHHE YHUBEPCAJIbHBIX yUEOHBIX NEHCTBHI, MMEIOLIUX
0a30Bo€ 3HAUEHUE I PA3IUYHbIX BUJIOB JAESITEILHOCTH: pelIeHHs MpoOseM, OMCKa, aHalIu3a u
00paboTkn wHGMOpMAIUK, HEOOXOMUMBIX [UII TPHOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIEA0BATENBCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUH XUMUMU.



B mpakrtuke npenoiaBaHus XUMUHU KaKk Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, TaK U
HAa YpPOBHE CpeaHero oOmero oOpa3oBaHUs, TIPU ONPEACICHHH COACPIKATEILHOU
XapaKTePUCTUKH IeNIel W3ydeHHsI MpeaMeTa HarpaBlIeHHEM IIepPBOCTENEHHON 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HaETcs (PopMUpOBAaHHE OCHOB XHMHYECKOH HAayKH Kak o0O01acTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKOW JIEsITeNbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJabTyphl. C METOOMYECKOM TOYKH 3PEHUS TaKOW TMOIXO0d K
OTIPEJICNICHUIO 1eJIeH N3YUEHUs MTPeIMEeTa SIBJISICTCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3peHUs TVIaBHBIMHU IEJIIMU HU3Y4YeHUs TpeaMmeTa «XHUMHS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (OpPMHUPOBAHHWE CHUCTEMBl XHMHUYECKMX 3HAaHMA KaK BaKHEHIIEH COCTaBISIOMICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSTHS,
(yHIaMeHTalbHbIE 3aKOHBI U TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE H
MOHMMAHHUE CYIIHOCTH JIOCTYNHBIX OOOOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS,

e (QopMupOBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XMUMHYECKUX PEaKIUil, HeOOXOIUMBIX Ui MPUOOpPETEHUS] YMEHUN OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHYECKUX SBJICHHM, IMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOU JKU3HH;

® pa3BUTHE YMEHHUH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HaOJMIOACHHEM U
OOBSICHEHHEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJeHHEM MpaBuil 0e30macHOro
oOpallleHus ¢ BEIIeCTBAMHU.

Hapsimy ¢ aTuM, copepkarenpHas XapakTepUCTUKA IeJe W 3a7ay U3ydeHHus MpeaMera B
MporpaMMe Mo XUMHUHU YTOYHEHA i CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPHUTETAMU
B cHCTeMe cpeaHero ooOmiero oOpazoBanus. CerofHsi B MPENOJaBaHUU XUMUU B OOJbIIeH
CTCMIEHH OTAAETCS NPEANOUYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJepkKaHus oOydeHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHUKA O0O0IIe00pa3oBaTeIbHONM  OpraHu3aluu,
BJIQJICIONIET0 He HAOOpOM 3HaHHH, a (YHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TIOJTYYCHUS 3HAHWM M MPUMEHEHUS UX B PEATbHON KU3HU ISl PEIICHUS
MPAKTUYECKUX 3aa4.

B cBsa3u ¢ 3TUM Tpu M3YYCHHH TpeaMera «XHUMHs» JOMUHHUPYIOIIee 3Ha4YeHUE
nprOOPETaIOT TaKKE 1NN U 3a/1a4H, KaK:

ajanTanus OOy4aroImMXcss K  YCIOBHSIM  TUHAMHMYHO  Pa3BHBAIOLIETOCS  MHUDA,
(dbopMHpOBaHHE WHTEIUICKTYaIbHO PA3BUTOW JIMYHOCTH, TOTOBOH K caM00Opa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TMPUHSATHIO TPAMOTHBIX pPEIICHHH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

dbopMmupoBaHHEe Yy OOYJAIOMIMXCS KIIFOUEBBIX HABBIKOB (KITFOYCBBIX KOMITCTEHITHI),
MMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl PA3IMYHBIX BUIOB JIEATEIBLHOCTH: PEIICHHS TPOOIeM,
MOMCKa, aHanu3a u o0paboTku wuHMOpMAIMK, HEOOXOMUMBIX I MPUOOPETEHHUs OTIbITa
JEATETbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWU XMMHH, a TAaKXKe U OLIEHKU C
MO3UIIHIA HKOJIOTUIECKOH 0€30TIaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpPraHu3M YeJIOBEeKa U MPUPOIHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyuaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHHA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl TOMCKA U aHalln3a y4eOHOW U Hay4yHO-TIOMYIAPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;



(hopmMupoBaHUE U Pa3BUTHE y 00yUYAIOIMIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIIJICHHUS,
HaOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOJHWMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUH U MPOBEACHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOydamuxcs yOexAEHHOCTH B TYMAaHUCTHUYECKOW HAIMpPaBICHHOCTH
XUMHHM, €€ BaXHOM pOJIM B  pElIEHUH TJI00aNbHBIX MpOOJNeM  palMOHAIbHOTO
MIPUPOIOIOJIL30BAHNUS, MOMOJTHEHHUSI PHEPTeTUUYECKUX PECYpPCOB M COXpaHEHUs MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOOUMOCTH OEpEKHOTO OTHOILIEHHS K TPUPOJE U CBOEMY
3/I0pPOBbIO, a TAaKXK€ MPHUOOPETEHUS OIbITa MCIOJIb30BAHMSI MOTYUYEHHBIX 3HAHUN JUTSl TIPUHSATUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XMMHUUYECKUMH SBJICHUSMHU.

B ydeGHOM mmane cpemHero oOmiero oOpa3oBaHusl MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTu «EcTecTBeHHO-HaYUHbIE PEAMETHI.

OO1ee yuCIO 4acoB, OTBEAEHHBIX I M3y4EHUS XMMHUH, HA 0a30BOM YpPOBHE CPETHETO
obmero oOpazoBaHus, cocraBisger 68 yacoB: B 10 kmacce — 34 yaca (1 wac B Henemo), B 11
knacce — 34 gaca (1 gac B Hezemo).

COJAEPKXAHME OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKO XUMHH

IIpenmer oprannueckoil XMMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B MOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasloB. Teopusi cTpOeHUs OpraHMuecKux coequHeHnit A. M. byrieposa,
e€ ocHOBHBIE TOJOXKeHUs. CTpyKTypHble (GOpPMYyIBl OpraHMYECKHX BelecTB. ['omomorwus,
n3oMepusi. XUMHUY€ECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o0  KiIacCMpUKAMKM  OpraHMYecKux  BemiecTB.  HomeHnknarypa
OpraHMYECKUX COEIUHEHMH (cucreMarudeckas) M TpPUBHAJIBHBIE HAa3BaHUS Ba)KHEUIINX
MIPEACTABUTENEH KIACCOB OPraHMYECKUX BEILECTB.

OKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB U MX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEILIECTB, HaOJIOJEHUWE M ONMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAILEHUIO OPraHMYECKUX BEIIECTB MPH HAarpeBaHuH (TUIaBJICHUE, 0OYTIIMBaHUE U TOPEHUE).

Yraesonopoasl

ANKaHBl: COCTaB M CTPOEHHUE, TOMOJIOTMUECKUU psiA. MeTraH W 3TaH — mpocTeuine
MIPEICTABUTENN aJIKaHOB: (PU3MUECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu 3aMelleHUus u
TOpEeHUs ), HaX0Xk/I€HNE B IPUPOJIE, TOIYYEHNE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psif. DTHIIEH U MPONUIIEH — MPOCTEHIINe
MPEICTaBUTENIN aAJKEHOB: (PU3MUECKHEe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, THIpATalluU, OKUCIICHUS U TIOJMMEpPU3allin), TOJIy4eHNEe U TIPUMEHEHHE.

Anxaauensl: OyranueHn-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXKHEWUIINE XMUMHUYECKUE
cBolicTBa (peakuus noaumepusanun). [logydeHrne CHHTETUYECKOTO KaydyKa U PEe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHMYECKHH psAl. AUETUIEH —
MPOCTEHINHI TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHUE, (PU3NIECKNE U XUMUYECKUE CBONCTBA
(peaxkuuu ruipupoOBaHNUs, FAJIOTEHUPOBAHUS, THAPATALNN, TOPEHUST), TOJIyYEeHHE U IPUMEHEHUE.



Apensl. benson: cocraB, cTpoeHue, (U3MYECKHE W XUMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSI W HUTPOBAHUS), TOJydCHWE W TPUMEHEHHE. 10/yon. cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolcmea (Peakyuu 2aio2eHUpo8anus U HUMpOB8aHus), noayienue u
npumenenue. TOKCHYHOCTH apeHOB. ['eHeTHuecKass CBSI3b MEXAy  YIJIICBOJOPOJIAMH,
MPUHAISKAUTUMH K PA3JIMYHBIM KJIacCaM.

[Ipupoauble UCTOUHUKH YIiIeBOAOpoIoB. [IpupoaHblil ra3 U momnyTHble He(TAHBIE Ta3bl.
Heprsr u e€ mnpoucxoxnmenune. CrnocoObl TniepepabOTKH HEPTH: TMEpPEeroHka, KPEKUHT
(TepMHUYECKUH, KaTaTUTHIECKUH), mupon3. [IpoaykTel mepepaboTkn HEPTH, UX TPUMECHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKTHI €ro nepepaboTKu.

DKCrepUMEHTAIbHBIE METO/Ibl M3Y4EHHUsl BEUIECTB W MX MPEBpAIllEeHUI: 03HAKOMIICHHE C
oOpa3lamMu MmiIacTMacc, KaydykoB U pe3uHbl, kojuiekuuu «Hedp1b» u «Yroab», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJOB U TajJOre€HONPOU3BOIHBIX, MPOBEICHHE MPAKTUYECKON pabOTHI:
MOJIyuYeHHUE STUJICHA U U3YYEeHHE ero CBOMCTB.

Pacuérnble 3agaun.

Boluricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOJIWYeCcTBa
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaKlUd MO HU3BECTHBIM Macce, 00BbEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xanye oprannyeckune coeinHeHus!

[IpenenpHBIE OJHOATOMHBIE CHOUPTHI. METAaHON W 3TaHOJ: CTPOCHHE, (u3HuecKkue u
XMMHYECKHUE CBOWMCTBA (PEaKIUu C aKTUBHBIMU METaJlJIaMH, T'aJIOT€HOBOJOPOJaMHU, TOPEHUE),
npuMeHeHne. BoaopoaHbie CBSA3U MEXKIY MOJIEKyIaMu cnupToB. JleiicTBUe MeTaHOIa U 3TaHOJa
Ha OpraHHU3M 4YeJIOBeKa.

MHOroaToMHble CHOHPTHL. OTHIEHIJIMKOIb W TIHUIEPUH: CTpoeHHe, (uzndeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJNIAMH, KAUECTBEHHAs PEaKLIMs Ha
MHOTOaTOMHBbIE CIUpPTHI). JlelicTBue Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaunepuHa u
STUJICHTJIUKOJIS.

@deHoN: CTpOEHHE MOJEKYNbl, (U3NYECKHE U XHMUYECKHE CBOHCTBA. TOKCHMYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M KemoHwvl. DPOpMaNbAETHI, aLETaIbACTHI CTPOCHUE, (QHU3MUECKHE U
XMMHMUYECKHUE CBOWCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHUS, KAa4ECTBEHHBIE DPEAKIUH),
[IOJIy4Y€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs M YKCYCHasi KHCIOTHI:
CTpoeHHUE, PU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME IS KIacca KUCIIOT, PEaKIUs
TepuHKaANNN), TONydeHHe u mnpuMeHeHue. CTeapuHOBas M OJICMHOBAs KHUCIOTHI Kak
MPEJCTaBUTENN BBICIINX KApOOHOBBIX KUCIOT. MbIjla KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE ACUCTBHE.

CrnoxHble 3pHUPBI KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ MAPOTN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KiaccuuKaius yrieBooB (MOHO-, TU- U TIoJMcaxapuibl). ['moko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOCHUS MOJEKYINbI, (U3UYECKUE U XUMHYECCKUE
cBOlcTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), okucieHne aMMUAuYHBIM PacTBOPOM
okcuna cepeOpa(l), BoccTaHoBlIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XICHHE B MPHUPOJIE,
npuMeHeHne, onosornueckast poib. orocunTes. PpykTO3a Kak M30MEP TITFOKO3HI.

Kpaxman u nmemtronosa Kak NpupoAHble NoJauMepsl. CTpOoeHHE Kpaxmalla U LEJUTFOJIO3HI.
dusnueckue U XMMHUYECKHUEe CBOMCTBA KpaxMaia (THApoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).



DKClepUMEHTAIbHbIE METOJbl W3YYEHHs BEIIEeCTB U MX IPEBpAIlCHU: MPOBEIEHUE,
HaOIOJIeHNEe W OINMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAaueCTBEHHBIE
peakuuu OJHOATOMHBIX CHHMPTOB (OKuciaeHHe 3TaHoja okcujaoMm wmenu(ll)), mMHOroaromMHsIx
COUpTOB (B3auMojelcTBUE IiuLepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerunoB (okucieHue
aMMMa4dHBIM pacTBOpoM okcuaa cepeopa(l) u rtuapoxcumom wmemu(ll), B3aumoneiicTBue
Kpaxmajga C HOJIOM), TMPOBEJACHUE TMPAKTHUECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBIL.

Pacuérhpie 3amaun.

Bbluncnenus mo ypaBHEHMIO XMMHMYECKOW peakuuu (Maccbl, 00bEMaA, KOJIMYECTBA
HCXOJIHOTO BEIEeCTBA WM MPOJAYKTa PEAKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM IMPOJAYKTOB PEAKLIUN).

A30TCcoepKale OpraHn4ecKue COeANHEHUSL.

AMMHOKHCIOTBI Kak aMQOTepHble OpraHuyeckue coenuHeHus. Pusudeckue u
XMMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpumepe IunuuHa). buonornyeckoe 3HadeHue
aMHHOKUCIOT. [lenTuapl.

benkn kak nmpupoaHBIE BBICOKOMOJIEKYJSIPHbIE coenuHeHus. [lepBuuHas, BTOpUYHas U
TPEeTUYHAasi CTPYKTypa OenkoB. XHMHYECKHE CBONCTBAa O€NKOB: TUAPOJU3, JEHaTypalus,
Ka4yeCTBEHHbIE PEAKLIMU Ha OEJIKH.

DKcIepUMEHTalIbHbIE METO/Ibl M3YYEHHsI BELIECTB M UX IpEeBpallleHuil: HaOIroeHue U
ONMMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OeNKOB MpHU HarpeBaHUH, LBETHHIC
peakiuu OeIKoB.

BricokomoJieKyJIsIpHbIe COeIMHEHHS

OCHOBHBIE TMOHATHS XUMHH BBICOKOMOJIEKYIISIDHBIX COEAWHEHMI: MOHOMED, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3aLMH, CPEIHSAs MOJeKylspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3ALUs U TOJIMKOHICHCALIMSL.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB U MX NPEBPAILEHUI: 03HAKOMIIEHUE C
o0pa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

MexmpeaMeTHbIE CBS3HU.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€d IPU M3ydEeHHMM opraHumyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHMWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK H
MOHATHUH, SBISAIOLUXCA CUCTEMHBIMU I OTJIENIBbHBIX IIPEJIMETOB €CTECTBEHHO-HAyYHOTI'O LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAy4HBIH (pakT, THUIoTes3a, 3aKoH,
TEOpHs, aHaIM3, CHHTE3, KIACCU(PHUKANNA, TEPUOJANYHOCTh, HAOIIOACHUE, W3MEpEHHeE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, HEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPIeTUUECKUN YPOBEHD,
BEILECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NUYECKUE BEIMYMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B Opranmsme, (poTocHHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBObI, )KUPBL, (DEPMEHTHI).

['eorpadust: MuHEpasbl, FOpHbIE MOPO/bI, MIOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: mUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MATEpPHaJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIIACC



OBLIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHUH

XuMUYecKul dneMeHT. AToMm. Sapo aroma, H30TONBL. OJEKTpOHHas 000JIOUKa.
DHepreTHyYecKre yPOBHHM, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- snmemeHTh. OCOOECHHOCTH
pacnpezesieHusi 3JIeKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux odnementoB . M.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHAa M Ilepuoauyeckoil CHUCTEMBI XHUMHUYECKUX
snementoB [[. M. MenaeneeBa ¢ COBpEMEHHONW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX IEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
0 TpyInaM U neprojaM. 3HaueHHUE MEPUOIUUECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BelecTBa. XUMHUYECKas CBS3b. BUABI XMMHUYECKOW CBS3U (KOBaJIEHTHAs
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOMN
XMUMHUYECKON CBs3U (OOMEHHBIH U JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBs3b. BaneHTHOCTD.
OneKTpoOoTpULATENBHOCTh. CTENEeHb OKUCIIEHN. IOHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAJUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUTMYECKOMN PELIETKHU.

[lonsaTe o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOMAHBIE pPacTBOPBI. MaccoBas 10
BEILECTBA B PaCTBOPE.

Knaccugpukanuss Heopranumueckux coeauHeHuil. HomeHkiaTypa  HeopraHMYeCKHX
BeleCTB. ['eHeTndecKkas CBA3b HEOPraHMUYECKHX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIaccaM.

Xumnueckas peakuus. Knaccupukamuss XUMHUYECKHMX peakIMid B HEOPraHMYECKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPaHEHMsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUsS U NpEBpalLECHUs
SHEPrUU IPU XUMHUUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (hakTopoB. OOpaTUMbIE peaKIUu.
XuMmunyeckoe paBHoBecHe. PakTOpbl, BIUSIOIIME HA COCTOSHHUE XMMHMUYECKOTO DPABHOBECHS.
[Tpunnun Jle Hlartense.

OnexrponuTnueckas nuccoranus. CuiibHbIe M ciadble 37eKTposuThl. Cpeaa BOJHBIX
pacTBOPOB BEILIECTB: KHUCIas, HEUTpaJIbHAs, IIEJI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKClepUMEHTAIbHbIE METOJAbl M3Yy4YEHHUsS! BELIECTB U UX IPEBpAILlEHUIl: JIeMOHCTpalus
tabmun «Ilepuomuyeckas cuctema xumuyeckux snemeHtoB J[. M. MenpaeneeBa», u3yudeHue
MoJeNiell KpUCTAINIMYECKUX pEIIETOK, HAOMIOJEHHE U ONHMCAHWE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jokKeHHE MEPOKCUAA BOJOPOJAAa B HPHUCYTCTBMM KaTalus3aTopa,
OTIpeJIeNIieHUE Cpeibl PaCTBOPOB BEIIECTB C MOMOIIbI YHUBEPCAILHOTO MHIMKATOpA, peakLUuu
MOHHOTO OOMEHa), MpPOBEACHUE MpaKTU4YEeCKOH paboThl «BiusHue pa3inuuHbIX (aKTOPOB Ha
CKOPOCTh XUMUYECKOW PEaKII.

Pacuérnele 3aaum.

Pacuérbl o ypaBHEHHUAM XUMHYECKHUX PEAKLIUN, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
PacuéThl ¢ UCIOJIb30BAHUEM MOHSTHS «MaccoBas J0JIsl BEIIECTBAY.

Heopranuveckast xumust



Hemeranmner. Ilomokenue HemeramioB B Ilepronnyeckoid CHCTEME XHUMHUYECKUX
anemenToB JI. M. MengaeneeBa u ocoOeHHOCTH cTpoeHusi atomoB. dusnueckue cBOHCTBa
HEMETAJJIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cephl, pocdopa u yriepoaa).

XHWMHUYECKHE CBOMCTBAa BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeTUHEHHUN (OKCUI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpumeHeHne BaXKHEUIIINX HEMETAJUIOB M MX COCTMHEHUH.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJICKTPOHHBIX 000J0YeK aTroMOB MeTayioB. OOmue
¢uzuveckue cBoiicTBa MeTayuioB. CIIaBBI METALIOB. DJIEKTPOXUMHYCCKHN sl HANPsHKECHUH
METAJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHINIMX METALIOB (HATpPHWi, Kalul, KalbI[UH, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEeJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crnocoObl NoTy4YeHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX MPEBPALIECHUN: H3y4YECHHUE
KoJutekinu «MeTamipl M CIJIaBbl», 00pa3lloB HEMETANIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3ama4, HaONIOJIeHWe W  ONHCAaHWE JEMOHCTPAllMOHHBIX M JTAOOPATOPHBIX  OMBITOB
(B3auMoeiicTBUE TUIPOKCHIA ATIOMUHHUS C PAcTBOPaMH KHCIOT U IIENOYel, KauyeCTBEHHbIE
peaxkiuu Ha KaTHOHBI METAJLIIOB).

Pacué€rnbie 3amaun.

Pacu€rbl maccel BemiecTBa MM 00bEMa Ta30B IO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce win o0BEMY OJHOTO U3 YYaCTBYIOIIHUX B PEaKIMU BEIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KU3Hb

Ponp xuMuu B 006ecrie4eHUH 3KOJOTUIECKOM, SHEPreTUIECKON U THILEBON Oe30TacHOCTH,
pa3BuUTUU MeAuluHbL. [loHsATHE O HaydHBIX METOJaX IIO3HAHUS BEUIECTB M XUMHUUYECKHX
peaKuui.

[IpencraBnennst 00 OOMMX HAYYHBIX NPHUHIMIAX T[POMBIIUICHHOTO IOJY4YEHUS
Ba)KHEHUILINX BEILIECTB.

UenoBek B MHpE BEIIECTB U MAaTEPUATOB: BAXHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHasibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHasbl JUIisl DJIEKTPOHUKH,
HaHOMATEPHUAITbI, OPraHUIECKHE U MUHEPAILHBIC yI0OpEHUSI.

XuMHST W 3I0POBbE YEJIOBEKA: MpaBWJIA HMCIOJIb30BAaHUS JICKAPCTBEHHBIX IPENaparos,
MpaBmIa 0€30TMaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HM.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHUH O0IIel U HEOPraHU4YEeCKONH XHMHUHU B
11 kyacce oCyIecTBIAETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK ¥ TOHSTHH, SBJISIONIUXCS CUCTEMHBIMU JI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[HKIIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAaydHbIM (akT, TUIIOTE3a, 3aKOH, TEOpHUsd,
aHaluW3,  CHHTE3,  KiIaccupukanus,  MEePUOJUYHOCTh,  HAOTIOJEHWE,  IKCIICPUMEHT,
MO/IETUPOBAHNE, U3MEPECHHE, SBJICHHE.

®dusnka: Marepus, SHEPTHsi, mMacca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOTI,
PaAMoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI ypOBEHb, BEIECTBO, T€JO, 00BEM, arperaTHoe
COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.



buonorus: kierka, opraHu3M, 5KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MI0JIE3HBIE UCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHYECKasi  IPOMBIIIJIEHHOCTb, MeTaJuTyprus, IIPOU3BOJICTBO
CTPOMTENBHBIX MaTepHaoB, CEJIbCKOXO3s5IICTBEHHOE IPOM3BOJICTBO, nuIeBas
IIPOMBIIIIEHHOCTb, (apMaleBTHUECKasi MPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHUYECKHX
IIPEnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUANIOB, 3JIEKTPOHHAs MPOMBIIIJICHHOCTD,
HaHOTEXHOJIOTUH.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHHWS K pe3yjabTaTaM OCBOCHHS OOYJarOITUMUCS
porpaMM CpeaHero oOIero oopazoBaHus (JIMTYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM).
HaydHo-MeToaumveckoil OCHOBOW sl pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeIHero oouiero 00pa3oBaHus SABISETCS CUCTEMHO-AESITENbHOCTHBIHN MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-AESTENBHOCTHBIM TOJXOJOM B CTPYKTYypE JHMYHOCTHBIX
pe3yNbTaTOB OCBOCHMS Mpeamera «XHMHs» Ha YpOBHE CpeIHero ooOmero oOpa3oBaHUA
BBIJICTICHBI CIEAYIOIIHNE COCTABIISIIOIINE:

OCO3HaHHE O0YYarOIIMMHCS POCCUNUCKON Tpa)KJAaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U CAaMOOTIPEIEIICHHUIO;

HaJIM4Me MOTHUBAIIMU K 00YUEHHUIO;

[[eJICHANpPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM TUYHOCTH HA OCHOBE KITFOYEBBIX
[IEHHOCTE! U UCTOPUUECKUX TPAAUIINIA 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCS PYKOBOJICTBOBAThCS B CBOCH JESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIMMHU IIEJIOCTHOM CHCTEME XUMHUUYECKOTO
oOpa3oBaHus;

HaJIW4ue TPAaBOCO3HAHMS HKOJOTMYECKON KyIbTYpbl M CIHOCOOHOCTH CTaBUTh ILENU U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMera «XUMHUsSD» JOCTUTAIOTCS B E€AUHCTBE
yu4eOHOM M BOCHUTATENLHOW JEATENBHOCTH B COOTBETCTBHM C T'YMaHUCTHYECKUMHU,
COL[MOKYJbTYPHBIMH, JAYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMU M HJ€alaMH  POCCHICKOTO
TPpaXIaHCKOTO O0O0IIecTBa, MNPUHATHIMH B OOINECTBE HOPMaMHM H MPaBUJIAMH TIOBEICHUS,
CIOCOOCTBYIOIIUMHU TPOIIECCaM CaMOTIO3HAHWSI, CAMOPA3BUTUS Y HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH O0YJIAFOIIHXCS.

JIM9HOCTHBIE PE3yNAbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPAXKAIT cPOPMUPOBAHHOCTH
OTBITA TIO3HABATEIBHOM M TPAKTHYECKOW JESITeThHOCTH OOYYaIOIIUXCS IO pealn3aruu
MPUHSATHIX B 00IECTBE IICHHOCTEH, B TOM YHCJIEC B YACTH:

1) rpaskaaHCcKOro BOCIMTAHMS:

OCO3HAHHUS 00YJAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPAaB U 00S3aHHOCTEH, YBOKECHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUSI O COIMATBHBIX HOpPMax M TMpaBUjaX MEXKIWYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCSITEILHOCTH TPU CO3/IaHUU YUCOHBIX MPOEKTOB,
pelIeHnn y4eOHbBIX U MMO3HABATEIBHBIX 33129, BRITIOJHEHIUH XUMUYECKIX IKCTICPUMEHTOB;

CrOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTyYMEHTBI IPYTUX
MPU aHAIN3€ PA3TUYHBIX BUJOB YICOHOM NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUS

IIEHHOCTHOTO OTHOIICHHUSI K HCTOPHYECKOMY W HAYYHOMY HACIEAWIO OTEYECTBEHHOM
XHMHH;

YBa)XEHUS K IPOIIECCYy TBOpPUECTBAa B 00JAacTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CThb pe3yJbTaT JAJUTENIbHBIX HaOII0/IeHUul,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSIHHOTO TPy/la YYEHBIX U MPAKTUKOB;



MHTEpeca M [03HABaTEJbHBIX MOTHBOB B TMOJYYEHHUM M MOCIEAYIOUIEM aHajIu3e
MH(pOpMALIUK O TIEPEIOBBIX TOCTIXKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEIACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBSA3aHHbIE C XUMUYECKUMH SBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJEHHE W TOCTYNKH CBOMX TOBapHINEW C MO3ULUN
HPaBCTBEHHBIX U NMPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHM IIEHHOCTeH 3J0poBOTO M Oe3omacHoro oOpasza >KU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOmrofeHus mpaBuil 0e30macHOro oOpallleHusi ¢ BEIeCTBAaMHU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOM JIEATENBHOCTH;

MOHUMAaHMS LEHHOCTH TMPaBWJI HWHIUBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEAHBIX MPHUBBIYEK (YMOTPEONEHUS aIKOTOJIS,
HapKOTHKOB, KYPEHUs);

5) Tpy10BOr0o BOCHIUTAHMA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIEAOBATEIbCKON JIEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHUE€ B PEIICHHMH MPAKTUYECKUX 3a7ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYCHUIO MPO(ECCHil pa3lnYHOTO pojia, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yiabTaTaM TPYIAOBOU JAESTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYadbHOW TpaeKTopuu oOpa3oBaHMs,
Oymymieit mpodeccu U peanu3anuu COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEN 001IeCTBa;

6) 3K0JI0rM4ecKOro BOCIUTAHUSA:

HKOJIOTUYECKHU 11eTIeCO00Pa3HOT0 OTHOIIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIECTBOBAHUS
’KH3HH Ha 3eMiIe;

MMOHUMAaHUs II00aJIbHOTO XapakTepa SKOJIOTMYECKUX MpoOeM, BIAMSHHUS 3KOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOW CPEIBI;

OCO3HAHUS HEOOXOJAMMOCTH HMCIIOIH30BAHUS TOCTHIKEHUN XUMUU JUISI PEIICHUS BOTIPOCOB
PaIMOHAIBLHOTO MPUPOAONIOIB30BAHUS;

AKTUBHOTO HEMPUSTHS JEHCTBHM, MPUHOCIIINX BPEA OKPYXKAIOIIECH MPUPOJIHON Cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUSITHBIC YKOJIOTUYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JNENUCTBUN U NMPENOTBPAILATD UX;

HaJU4usl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYPhI, OIbITa
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MMO3HABATEIHFHOW, KOMMYHHUKATUBHON U COIMATILHOM MIPAKTUKE, CTIOCOOHOCTH M YMEHHUSI aKTUBHO
MIPOTUBOCTOSITh UJEOJIOTUN XeMo(poOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpMUPOBAaHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPaKTUKU;



MMOHUMaHMs cHnenuuKd XUMUM Kak HayKd, OCO3HaHus €€ poiu B (OpPMUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIUICHHS, CO3/TAHUH IIEJIOCTHOTO MPECTaBIEHU 00 OKpYKaroIeM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B MO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEW W
pelIeHny TpodsieM COXpaHEHUsl MPUPOJTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH Ul COBPEMEHHOM IUBWIM3AIMU: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M BaXHOW POJIM B CO3JaHMH HOBOW 0a3bl MaTepHAILHON
KYJIbTYpbI, PEIICHUH TI00aTbHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPTeTUYECKOM, THUIIEBOM M HKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
ofecreyeHny yCIOBHM YCIEIIHOTO TPy/la M SKOJIOTHYecKd KOMGOPTHOM KM3HU KaKJIOTO 4jieHa
00I1IeCTBa;

€CTeCTBEHHO-HAyYHOH TPAaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJIOB TO3HAHMS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJyyaeMble 3HAHUS IS
aHayM3a U OOBACHEHHUs SIBJICHHUM OKPYKAIOIIEro MHUpa M MPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHUSI JIeaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMUXCS TAHHBIX
C IIeJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIb30BaTh XUMUUYECKUE 3HAHUS [Tl PELIeHUs TpooiieM
B peaJbHbIX KU3HEHHBIX CUTYalUAX;

HHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIbCKON A TENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHMIO U CaMOOOpPa30BaHHIO, K
AKTUBHOMY T[IOJIYYEHHUIO HOBBIX 3HAaHUW MO XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOEHHOCTAM Tpylda B pa3iuuHbIX cdepax mpodeccuoHaTbHOMI
NEeSTENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS YYEOHOro IpenMmera «XuUMHUs» Ha YpOBHE
cpeaHero o0Iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMbIE JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYJAIOMIMXCS MEXKIUCUUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IeHaYYHbIE TTOHATHUS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cneruduKy METOJI0B MO3HAHMUS, UCTIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrHus, SBJCHUE, MPOLECC, CUCTEMa, HAay4YHBIH (aKkT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, UCCIIE0BaHNE, HAOIIOAEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  y4eOHble  neiicTBus  (TIO3HABATEJIbHEIE, KOMMYHUKaTHBHBIE,
perynsTuBHbIE), oOecreunBaonme (GopMupoBaHne (QYHKIUOHAIBHOH TI'PaMOTHOCTH U
COLIMAJIBHOM KOMIIETEHIIMH 00yYaroIuXCsl;

CIOCOOHOCTh  OOYYaIOIIMXCS  WCIOJIb30BaTh ~ OCBOGHHBIE  MEXKIMCLUUILUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHWS W YHHBEpCaJlbHbIC y4eOHBIE MACHCTBHS B IO3HABATENBHON U
COLIMAIBHON MTPAKTHKE.

MeranpeqMeTHbIE pe3yabTaThl OTPAKAIOT OBIIAJICHUE YHUBEPCATBHBIMH YICOHBIMHU
MO03HABATEIHHBIMH, KOMMYHUKATUBHBIMH U PETYJIITUBHBIMU JICHCTBHUSIMHL.

Ogiaienne YHUBEPCATbHBIMYU Y4eOHbIMU NMO3HABATEIbHBIMH JAeCTBUSIMH:

1) 6a30Bble JJOTHYECKHUE 1€ CTBHS:

CaMOCTOSITENIBHO (D OPMYJIMPOBaTh W aKTyaJlu3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNnaTh LEeNH AEATeNbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUU MX JTOCTHKCHMS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTH C OCTABIEHHBIMU LIEIISIMH;



WCII0JIb30BAaTh IPU OCBOEHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIEISTH
XapaKTepHble MPU3HAKK TOHATHUM W YyCTaHaBJIMBAaThb MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS ISl 0ObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTSI KIacCU(UKALIMY BEIECTB U XUMUYECKUX PEaKIINiA;

YCTaHABIMBATh IPUYNHHO-CIICICTBEHHBIC CBS3U MEKY NU3Yy4aeMbIMU SBJICHUIMY,

CTPOMUTH JIOTUYECKHE PACCY)KIEHHUS (MHAYKTHBHBIE, JEAYKTHBHbBIE, II0 aHAJIOTUH),
BBISBJIATE 3aKOHOMEPHOCTH U NPOTUBOPEYUs B PACCMATPUBAEMBIX SIBJICHUAX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHNS;

IIPUMEHATH B NpOLecCce NMO3HAHMS, UCIOJIb3yeMble B XUMUU CUMBOJHMUYECKHE (3HAKOBBIE)
MO/IENH, IPe0Opa30BbIBATE MOJIEIIbHBIE MPEICTABICHNS — XMMUYECKUH 3HaK (CUMBOJI) 3JIEMEHTA,
XUMuYeckas (QopMylia, YypaBHEHME XUMHUECKOM peakuuu — TpU pelIeHUH Yy4eOHBIX
IIO3HABATENbHBIX M NPAKTHYECKUX 3a7ad, NPUMEHATH HA3BAHHBIC MOJCIBHBIC NPEACTABICHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4acMBbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEA0BATENbCKHE HeHCTBHSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO NIO3HAHMSI BELECTB U XUMUYECKHUX PEaKIIHA;

¢dopmynupoBaTh IeNM M 3aJaud  MCCJIEIOBAaHUSA, MCIOJIb30BaTh IOCTABIECHHBIE WU
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIETh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHHUSA M NPOBEIACHMS YYECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IIpOollecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YyJbTAaTOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
paborte;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIIEOBATEIBCKON W MPOCKTHOM JesTEeIbHOCTH,
IPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB PELICHHS
IIPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMUHbIX METOJOB [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX HWHPOpMaLuu (HAY4HO-TIOMYJIsIpHAs
JuTepaTypa XMMHYECKOIO COJEpXaHHs, CIpaBO4Hble I1ocobus, pecypcbl MHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BUIOB U (OpPM MpencTaBICHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

(dbopMynHpoBaTh 3ampochl U MPUMEHATH PA3TUYHBIE METOIBl TPH TOHCKE M O0TOOpe
nHbopManny, HeOOXOMMOH IS BHITIOJTHEHUS YU€OHBIX 3a1a4 ONPENeIEHHOTO THIIA;

MPUOOPETaTh OMBIT KUCIOJIB30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBHIOMPATh ONTUMAIBHYIO (pOpMY TpeAcTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaduKu, TuarpaMMebl, TaOJIHIbI, PUCYHKU U APYTHUE);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KAauyecTBE CpeACTBa NpuU paboTe C XUMHUYECKOU
uHpopmanuen: NPUMEHATh MEXNpeAMETHble ((u3NYecKue H MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBbI, POpMyIIbl, aO0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMU:

3a/1aBaTh BOIMPOCHI [0 CYILECTBY OOCYXJaeMOW TEMBI B X0/ JHaJloTa U/WIH TUCKYCCUU,
BBICKa3blBaTh HUJAEH, (OPMYIHUPOBATE CBOM MPEUIOKEHUS OTHOCHUTENIBHO  BBINOJIHEHUS
MpeJI0KEHHOM 3a1a4H;



BBICTYNIATh C NPE3EHTAlUUEN pe3yJabTaTOB IO3HABATEIbHON IEATEIBHOCTH, IMOJYYEHHBIX
CaMOCTOATCIIbBHO HWJIM COBMECTHO CO CBCEPCTHHKAMHW IIPpU  BBIIIOJJHCHHUU XHMHYCCKOI'O
OKCIIEPUMEHTA, TPAKTUYECKONW pabOTHl IO HCCIACAOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa M (POPMyIUpoBaTh BBIBOABI MO pE3yibTaTaM MPOBEIEHHBIX
WCCIICIOBAaHUI ITyTEM COTJIACOBAHHUS TO3UIIHIA B X0/I¢ 0OCYKJIeHHsI 1 0OMEHa MHEHHSIMU.

Ogiajenne YHUBEPCATbHBIMU PEryJsITHBHBIMY 1€HCTBUSIMU:

CaMOCTOSITEJIEHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO NIESTEIHHOCTD,
ompenenss €€ Nenu W 3aa4d, KOHTPOJIHMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AITOPUTM JICHCTBUI TPHU BBIOJHEHWN YYEOHBIX W HMCCIIEOBATEIbCKHX 3a/1ad,
BBIOMpaTh Hanbosee d(Hh(PEeKTUBHBINA CMIOCOO MX pelIeHUs ¢ YIETOM TMOJYYCHHS HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HAa OCHOBE CcaMOaHaM3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ynpTaThl 0OCBOCHMSI Kypca «OpraHudeckast XUMUs OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUH O XUMHUUYECKOM COCTaBIIAIOLICH €CTeCTBEHHO-
HAay4YHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBICHUN NPHUPOJbI, B (HOPMUPOBAHUU
MBIIUIEHUS! W KYJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHus] MPAaKTUYECKUX 3a/Jad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
30POBBIO U IIPUPOJHOM CpeLe;

BJIAJICHUE CHCTEMOM XUMMYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
NOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, SJIEKTPOHHAsE 000J04YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpall€éHHas), MOJIb, MOJISIpHAs Macca, MOJSPHBIH OO0BEM, YIIEpOAHBIH  CKEJIET,
(GyHKUMOHATBHAS TPYIIA, pajuKal, H30MEpHus, U30MEpbl, TOMOJOTHUYECKHI psJ, TOMOJIOTH,
YIII€BOJOPOBI, KACIOPO U a30TCOJAEpKAILUME COCIUHEHMs, MOHOMED, IIOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKUX
BemectB A. M. DbyrmiepoBa, 3aKkOH COXpaHEHUS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHMWs, JIEKAIIUEe B OCHOBE NOHMMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (JaKTOJOTHUECKHE CBEICHUS O CBOWMCTBAX,
cocTaBe, MOJyYeHUH U 0€30TIaCHOM MCIOJIb30BAHUH BAKHEUIITNX OPTaHNYECKUX BEIIECTB B OBITY
U NIPAKTHYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHH BBISBIISATH XapaKTEPHbIC MPU3HAKKA TOHSATHH, YCTAHABIUBATh
MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME IMOHATHS MPU OIIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIICHUNA OPTAHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHUN HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY Ui COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIl€HHOI) (GopMysT OpraHMYECKUX BELIECTB
Y YpaBHEHHW XMMHYECKUX PEAKLWN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB
JUTSL WULTFOCTPALMN UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABJIMBATh MPUHAUIEAKHOCTh U3YUYEHHBIX OPIaHUYECKUX
BEUIECTB [0 MX COCTaBYy M CTPOEHHUIO K OINpENeNEHHOMY KIAcCy/TpymIie COeIuHEHUH
(YrneBoopoJipl, KHUCIOPOA W A30TCOAEPIKAIlUe  COEAMHEHHs, BBICOKOMOJEKYISIPHbIE



COCJIMHEHUS), JaBaTh MM Ha3BaHHA N0 cucremarndeckoir Homenkimatype (IUPAC), a Ttaxxke
MPUBOJUTH TPUBHAIBHBIC HA3BaHUS OTICIHHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJICH,
alleTUJIEH, STWICHIVIMKOJb, TJUUEpUH, (GeHoJ, (opManbIerui], aleTaableru], MypaBbUHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTE€ApUHOBAs KHUCIOTA, TJIIOK03a, (QPYyKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHJbBI XUMUYECKOM CBS3M B OPraHMYECKHX
COCTMHCHUSX (OMHAPHBIC U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHHUS OPraHu4eCKHX
BemecTB A. M. bytiepoBa a1 0ObSICHEHHS] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHHUsI MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaThb COCTaB, CTpOoeHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX IIPEICTABUTENICH PA3ITMYHBIX KIIACCOB OPTraHUYECKUX BEIIECTB
(MetaH, STaH, STWJIEH, MPOMNUWJIEH, aueTuieH, OyraaueH-1,3, merunOyramueHn-1,3, Oenzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJ, aleTalbAerul, MypaBbuHasi U YKCyCHas
KHCIIOTBI, TIIOKO3a, Kpaxmall, LeJUIl0No3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXJYy HUMU YPAaBHEHUSIMU COOTBETCTBYIOLIMX XMMHUYECKHX PEAKIUU C
WCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, TPHUPOMAHBIA Ta3, Yroiib), CHOCOOBI MX MEPepadOTKH U MPAKTUYECKOE MpPUMEHEHUE
IPOIYKTOB MepepadoTKH;

chOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM YypPaBHEHUSIM
(Macchl, 00b€Ma, KOJTMYECTBA MCXOJHOTO BEUIECTBA WM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUN BJIAJIETh CUCTEMOU 3HaHWN 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMS, UCIOJIb3yeMbIX B XHMHHM TIPU U3YYEHUHM BELIECTB M XUMHYECKUX SIBJICHUU
(naOnroneHue, W3MeEpeHHE, OKCIEPHUMEHT, MOJCIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl PUHSITUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IATh MpaBUiia MOJIB30BAHUS XUMUYECKOU TMOCYION U
nabopaTopHBIM 000PYIOBAaHKEM, a TAKXKE MPaBHIa OOPAICHUs C BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSMHU 1O BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMIOJHATE XUMHUYECKUN JKCIICPUMEHT
(mpeBpalieHusl OpraHuYecKUX BELECTB MPU HArpeBaHUU, MOJYyYEHUE ATUIIEHA U HU3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMM OPraHMYECKUX BEILIECTB, JEHATypauus OCJIKOB IpHU
HarpeBaHUH, [IBETHbIE pEaKUU OEJIKOB) B COOTBETCTBUU C IMPABWJIAMU TEXHUKH 0€30MaCHOCTU
pHu OOpaIIeHuH C BEIIECTBAMH M J1a0OPaTOPHBIM 00OPYIOBAaHUEM, TPEACTABIATH PE3YIbTATHI
XMMHMUYECKOTO D3KCIepuMEHTa B (OpMEe 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX pEaKUUd U
(GbopMyIHpOBaTh BHIBOABI HA OCHOBE STHX PE3yJIbTaTOB;

chOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3WPOBATh XMMHUYECKYIO HWH(OpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeicTBa MaccoBoi nHpopMaiuu, IHTepHeT u Apyrux);

cOpMUPOBAHHOCTh YMEHHMH COONMIOJATh IMpaBHJIa HKOJIOTUYECKH 1IE€JIECO00pPa3HOTOo
MOBEACHHUS B OBITY U TPYNOBOH [EATENbHOCTH B LEISIX COXPAHEHHUS CBOEro 3/0pOBbS U
OKpY’Karollleil MPUPOIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEMCTBHS Ha >KUBbIE OPTaHU3MBbI
ONpPENENEHHBIX OPraHMYECKUX BEUIECTB, MOHMMas cMmbica mnokasarens [IJIK, mosicHATe Ha
MpUMepax crocoObl YMEHBIICHHS] U MPEIOTBPAIICHUS] UX BPEJHOIO BO3JIEHCTBUS HA OpraHU3M
YEII0BEKa;



Ui 00y4aroluXcsl C OrPaHUYEHHBIMU BO3MOXHOCTSMHU 37J0POBbSI: YMEHHUE MPUMEHSITh
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAX MMO3HAHUS BEIECTB M XUMUYECKUX SIBJICHMIA;

JUISL  CIIENBIX W CIIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIO0JIb30BaTh pelbedHO-
TOYEUHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumMudeckux Gopmyil.

11 KJIIACC

[IpenmeTrHbie pe3ynbTaThl OcBOeHUsI Kypca «OOmass W HeopraHuyeckas XUMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUM: O XHMHYECKOW COCTABIISIFOIICH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpPA, POJM XHMHUU B TO3HAHUU SIBJICHUM TpPUPOIbI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYPBl JHUYHOCTH, €€ (YHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOM st
pelIeHHus TMPaKTHYEeCKUX 3a7ad M DKOJOTHYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BIIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBONOJIATAIOIINE
MOHATHS (XMMHUYECKHUH DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 2JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BaJICHTHOCTh, OAJIEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBAJCHTHAas, WOHHAs, MeETAJNIMYecKas, BOJOpOHAs),
KpUCTAJUIMYECKasi  peléTKa, TUIBl XMMHYECKMX  PEakUUid, pacTBOpP,  AJIEKTPOJIUTHI,
HEIJEKTPOJIUTBI, AJNEKTPOJUTUYECKAs AUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM  peaklMHd, XHMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJUTUYECKON Aucconmanuu, nepuoauueckuit 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEILIECTB, 3aKOH COXPAHEHMS U MPEBPALLCHUS SHEPTUU MPU XUMUUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3bIK XUMHH, MHPOBO33DCHUECKHUE 3HAHWUS,
JeXalMe B OCHOBE IIOHUMAHMS MPUYMHHOCTU U CHCTEMHOCTH XHMHUYECKUX SIBJICHHM,
(haKkTOJIOrMYeCKHe CBEJICHUSI O CBOWMCTBAX, COCTaBe, MOJYUYEHUU U OE30MaCHOM HCIIOJIb30BAHUU
BOKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUICCKON JIESATEIILHOCTH YEIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHSITHI, YCTAaHABINBATH
MX B3aUMOCBSI3b, HCHOJb30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU ONMHCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPALLCHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUW HCIOJB30BAaTh XUMHYECKYIO CHMBOJIUKY JUISI COCTABIICHUS
dbopMynT BEIIECTB M YpaBHEHUH XUMHUYECKUX PEAKIUi, CHCTEMAaTHYEeCKYI0 HOMEHKIATYPY
(IJUPAC) u TtpuBHanbHbIC Ha3BaHUS OTICIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIil ras,
VIJIEKUCIIBIA Ta3, aMMHAaK, raméHas W3BECTh, HeraméHas W3BECTh, MUThEBAs COJa, MUPUT U
Ipyrue);

c(OpPMHPOBAHHOCTh YMEHUH OMPECIATH BAJICHTHOCTh M CTEIICHb OKUCIICHHUSI XUMUYIECKHIX
AJIEMEHTOB B COCMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUUYECKON CBsI3M (KOBaJICHTHAs, MOHHAS,
METaJUTMYECKasi, BOJIOPOJHASI) B COCAUHEHHSX, TUI KPUCTAJUTMUYECKOM PEIMIETKH KOHKPETHOTO
BelecTBa (aToOMHAas, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

c(hopMUPOBAaHHOCTh YMEHUN YCTaHABIMBATH MPUHAIC)KHOCTh HEOPTAaHUYECKUX BEIICCTB
M0 UX COCTaBY K OMPEACIEHHOMY KJIACCY/TpyIIe COeTUHEHUN (ITPOCThIE BEMIECTBA — METAJLIBI U
HEMETaJUIbl, OKCH/IbI, OCHOBAHUS, KHUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

chOopMUPOBAaHHOCTh YMEHUW pacKphIBaTh CMBICT mepuogudeckoro 3akona J[. M.
MenzaeneeBa U JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MMPOTHOCTUYECKYIO (DYHKIINH,



cOpPMUPOBAHHOCTh ~YMEHMHM  XapaKTepU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuonos Ilepuonuyeckoii cuctemMbl XuMuyeckux 3nemMenton /1. 1.
MeHzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANIN», «IHEPreTUYCCKUEC
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHMYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuojaM U rpynnam [lepuoanyueckoil cucteMbl XuMu4eckux 3nemeHtoB 1. U.
MenneneeBa;

chOpMUPOBAaHHOCTh YMEHUM XapaKTEPH30BaTh (OMUCHIBATh) OOIIHME XUMHYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pAa3IMYHbIX KJIACCOB, MOATBEPXKIaTh CYIIECTBOBAHHE
TeHEeTUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BeEIIeCTBaMU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHii;

chOpMHUPOBAHHOCTh YMEHUS KiIacCU(PUIMPOBATh XMUMHUYECKHUE PEAKIHH IO Pa3InYHbIM
npu3HakaM (YMCIy W COCTaBy pEarupyrolluX BEIIeCTB, TemIoBoMy 3(dexTy peaxiuu,
W3MEHEHUIO CTETMEeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKliH, YIaCTHIO KaTajau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YpaBHEHUS pEakUUi pa3lIuYHbIX THUIIOB, IOJHBIE
U COKpalléHHbIE YpaBHEHHUS peaklUui MOHHOTO OOMEHa, YUUTHIBasl YCIOBHS, IPU KOTOPBIX 3TH
peaxiuu uAyT 10 KOHIIQ,

C(OPMHUPOBAHHOCTh YMEHHHM MPOBOAUTH pEaKIMM, MNOATBEP)KJIAIOIINE KaueCTBEHHbIH
COCTaB pAa3JINYHbIX HEOPraHMYECKUX BELIECTB, PACIO3HABATh ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii MoCpPeICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OajlaHca ATUX PEaKLU;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKON PeaKkIuu OT
pa3nu4HbIX (DAKTOPOB; XapakTep CMEIIEHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aeiictBus (nmpunuun Jle [latense);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XUMHUECKHE IIPOIECCHI, JICKAIIHE B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEeHHUSI CEpHOM KHUCIOTHI, aMMHaKa, a TakkKe CPOPMHPOBAHHOCTh
npeacTaBIeHnid 00 OOIMMX HAyYHBIX NMPUHIMIIAX U SKOJOTHYECKUX IMpoOsieMax XHMUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYHMCICHUS C HCIOJB30BAaHUEM MOHSATHS
«MaccoBasi IO BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHMH Ta30B IMPH XUMHYECKHX
peaxkuusax, Macchl BeUIECTBa WM 00BEMA ra3oB 10 M3BECTHOMY KOJHUYECTBY BEILECTBA, Macce
Wi 00bEMY OJITHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTUU;

c(OpPMHUPOBAHHOCTh YMECHHI COOJIFO/IATh MpaBUja MOJB30BAHUS XUMUYECCKOW TOCYI0H U
1ab0paTOPHBIM 00OPYIOBAHKMEM, A TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH IO BBIIOJHEHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB;

C(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHITH XUMUYECKHN OSKCIIEPUMEHT
(paznokeHHe NepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIICHHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIBIO YHUBEPCAIBHOIO UHAMKATOPA, BIUSHUE PA3IUYHBIX (AaKTOPOB
Ha CKOPOCTh XMMHYECKOM peakluu, peaklMd HOHHOrO OOMEHa, KayeCTBEHHbIE pPEaKIMHU Ha
cyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PELIEHHE SKCIEPUMEHTAIbHBIX
3amau no temaMm «Metamnel» u «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH MpHU 00pallleHN! ¢ BELIECTBAMH U JIaDOpaTOPHBIM 000pYIOBaHUEM, MTPEACTABIATh
pe3ynbTaThl XMMUYECKOTO SKCIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHMX
peaxuuii 1 GOpMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;



C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ KPUTHYCCKN AQHAJIIM3UPOBATH XHUMHYCCKYIO I/IH(l)OpMaIII/IIO,
IIOJIy4acMyr0 M3 pa3HbIX HWCTOYHHKOB (Cp@I[CTBa MacCcoOBOU KOMMYHHKAIUH, I/IHTepHeT u
JPYTHX);

cOpMUPOBAHHOCTh YMEHMH COOMIOJATh IMpaBHJIa HKOJIOTHUYECKH 1IEJIeCO00pa3HOTo
MOBEACHUS B OBITY U TPYHOBOIl [EATENbHOCTH B LEISIX COXPAHEHUS CBOEro 3[0pOBbS U
OKpY)Karollel MPUPOIHOM CpEbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSL HA KWBBIE OPraHU3MBI
OTpeeNEHHBIX BEUIECTB, MOHUMAas cMbich nokasarens [1JIK, moscHATe Ha mpuMepax crocoObl
YMEHBIIEHUS U TPEIOTBPALLICHHS UX BPEIHOTO BO3JIECHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00ydarouuXxcs ¢ OrpPaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBBS: YMEHHE MPUMEHSITh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUIS CIEMbIX M CHa0OBUAAIIMX OOYyYaloOIIMXCsA: YMEHHE MHCIOJIb30BaTh peiabedHO-
TOYEYHYIO cucTemMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM uudpoBbie
Ne ni/m P Konrpoabubie | IlpakTHyeckue (1ndpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThl
pecypcsl
Pasnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHHU
IT i .T
11 crpocuut opranmecrnx cocumeni A ; bumiorera LIOK
' P P A ' https://m.edsoo.ru/7f41a636
M. byrneposa
Hroro 1o pazmeny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbBIE YTIEBOIOPOABI — AJTKAHBI 2 bubmiorexa LIOK
' pea YIICBOAOPOA https://m.edsoo.ru/7f41837c
59 HenpenenbHbIE YTIEBOIOPOIbI: AIKCHBI, 5 1 bubmmoreka [JOK
' aJKagueHbl, AIKUHBI https://m.edsoo0.ru/7f41837c
2.3 ApomaTudecKkue yrieBoa0poabl 2 Bubmmorexa LIOK
' P YIICBOAOPOA https://m.edsoo.ru/7f41837¢c
[IpupoTHBIC HCTOUYHUKH YTIIEBOJOPOJIOB bubnmnoreka [JOK
2.4 3 1
U UX nepepadboTka https://m.edsoo.ru/7f41837c
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xanme oprannyeckue coenHeHust
bubnuoreka [JOK
3.1 C . D 3
HHPTRL FECHOT https://m.edsoo.ru/7f41837c
3. Anbnaeruabl. KapOOHOBBIE KHUCIIOTHI. 7 1 bubnmoreka [JOK

Crnoxuble 3¢upbl

https://m.edsoo.ru/7f41837¢c
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bubnunoreka [JOK

3.3 Vv 3 1
HICBOH https://m.edsoo.ru/7f41837c
Hroro mno pazmeny 13
Pa3nen 4. A3oTcoaepikaiye opraHudeckue coeMHeHUus
bubmmoreka [IOK
4.1 A LA .b 3
MIHBL AMIHOKHCIOTRL HEIKH https://m.edsoo.ru/7f41837c
Hroro mno pazmeny 3
Pa3nen 5. BbicokoMOJIEKY ISIpHbIE COeIUHECHUS
bu6mmoreka [IOK
5.1 I1 .K .B 2
HACTMALCRL. RayHyH. BORoKHa https://m.edsoo.ru/7f41837c
Hroro 1o pazueny 2
OBILEE KOJIMYECTBO YACOB I10 34 5 5
[MPOTPAMME
11 KJIACC
KoanuyectBo 1yacos DJICKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/l Konrtpouabnbie | IIpakTnueckue
NporpaMmbIl Bcero o0pa3oBaTe/bHbBIE
padoThI padoThI
pecypcsl
Pasnea 1. Teoperudeckue 0CHOBbI XMMHHU
o Cll“}[);)eH(I)/Ie aTeo;\;[((;B.CHsp:ognqecanICiaKOH . Bubmiorexa LIOK
. u O 1Y A CUCTEMA XMWY 150,¢
pHoA https://m.eds00.ru/7f41a636
anemenToB /I. 1. Menpaeneena
12 Crpoenue BeniectBa. MHOroo6pasue 4 bubmuoteka [JOK
' BCIIIECTB https://m.edsoo.ru/7f41a636
1.3 XVMMHUYECKUE PEAKLINU 6 1 1 bubmmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

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

Hroro mno pazmeny 13
Pa3nen 2. Heoprannueckas xumust
bubmmoteka [IOK
21 Meranoi 0 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
22 Heweranet o https://m.edsoo.ru/7f41a636
53 CBs13b HEOPraHMYECKUX U OPTAHHYECKHUX 9 bubnuotexa [JOK
' BELIECTB https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3pen 3. XuMus 4 ;KU3HbL
31 x 4 bubnuoreka [IOK
' VMG RISHD https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
KoauuecTBO 4acoB DIeKTPOHHbIE
[JarTa usyyenust
Ne uudposbie
Tema ypoka
n/n Bcero K/P IIp/P o0pa3oBare/bHbIE
IUIAH DAKT | Ppecypesl
[IpenmeT opraHnuecKOr XUMUH, €€ Bubnuorexa LOK
L BO3HHMKHOBEHHE, Pa3BUTHE U 3H':1quI/Ie ! hitps://m.edsoo.ruf
’ ff0d210c
Teopust CTpOE€HUS OPraHUYECKUX bubnuotexa [JOK
2 coenuaenuii A. M. bytieposa, e€ ocHOBHBIE 1 https://m.edsoo.ru/
TIOJIOXKEHHSI ff0d23dc
[IpencraBienue o Knaccnfl)nxaunn BuGmorexa LIOK
3 E’gjf:;:fp‘l‘f:cizgef: OMEHITALYPA 1 https://m.eds00.ru/
pUBHAIbHBIC HA3BAHUS £0d28¢8
OpraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE bubmmorexa LIOK
4 FoMOnoreCKit P ’ 1 https://m.edsoo.ru/
ff0d2be8
MeraH 1 3TaH — npocTenime bubmmorexa LIOK
5 HpEICTABITE N ATKAHOB 1 https://m.edsoo.ru/
ff0d2d50
bubnuoreka [IOK
6 AJTKEHBI: COCTaB U CTPOCHUE, CBOICTBA 1 https://m.edsoo.ru/
ff0d323c
7 OTWIIEH U MPOMUIIEH — MPOCTEHIINe 1 bubnmoreka [JOK
NPECTaBUTEIIN AJIKEHOB https://m.edsoo.ru/



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d5230

ff0d5230

[Ipaktuyeckas padora Ne 1. «Ilomyuenue

MCTAHOJ U OTaHOJI. BOI[OpOI[HaSI CBA3b

8 JTUJIEHA U U3YYEHHE €0 CBOMCTBY
Anxanuensl. byranuen-1,3 u bubmuoreka [JOK
9 MetuiOyTaaueH-1,3. Tlonydenue https://m.edsoo.ru/
CHHTETUYECKOTO KaydyKa U Pe3UHbBI ff0d5708
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOECHMUS, bubmuoreka [JOK
10 TOMOJIOTUYECKHUH psill. ALCTUIICH — https://m.edsoo.ru/
NPOCTEHIIHIA TIPEICTABUTEIH AJIKHHOB ff0d40c4
Brruncnenus no ypaBHEHUI0 XUMHYECKON bubanoreta LIOK
11 peaKin https://m.edsoo.ru/
ff0d448e
Apenbl: 6eH301 U TOTyoJ. TOKCHYHOCTH bubanoreta LIOK
12 https://m.edsoo.ru/
APEHOB ff0d497a
['eHeTHYecKast CBSA3b YIIeBOJI0PO/IOB bubmmorexa LIOK
13 ’ https://m.edsoo.ru/
NpUHAUISKAIINX K Pa3IMYHBIM Kilaccam ff0d4ca
[TpupoaHbIe HCTOYHUKHU YTIIEBOAOPOJIOB: bubmmorexa LIOK
14 NPUPOTHBIN ra3 U MOMYTHBIE HE(TSHBIE ra3bl, https://m.edsoo.ru/
HE(Th U MPOIYKTHI €€ epepaboTKu ff0d4dd0
[IpupoaHbIe HCTOUYHUKH YIIIEBOJAOPOIOB: bubmuoreka [JOK
15 IPUPOIHBII ra3 v NOMYTHbIE HEPTIHbIE ra3bl, https://m.edsoo.ru/
He(Th U MPOAYKTHI e€ mepepaboTKu ff0d50d2
16 KonTtponsHas pabota no pazneny
«YTII€eBOAOPOIBD
17 IIpenenbHble OTHOATOMHBIE CIIUPTHI: bu6muoreka [JOK

https://m.edsoo.ru/
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ff0d4f42

MHuoroaroMHbIC CIIMPTHBI: STUJICHTJIMKOJIb 1

Bbubnuoreka [IOK

18 https://m.edsoo.ru/
TtepHH ff0d55a0
®DeHO: CTPOCHUE MOJICKYITBI, PU3NICCKHE U bubnuoreia LIOK
19 . ’ https://m.edsoo.ru/
XHUMHYECKHE CBOMCTBA, IPUMEHEHUE £0d587a
Anpaerunpl: GopManIbACTUT U alleTaIbACTH]L. buomorexa [OK
20 Aueron https://m.edsoo.ru/
ff0d5b40
OMHOOCHOBHBIC TIpEICIIbHBIC KAPOOHOBHIS bubmmorexa LOK
21 https://m.edsoo.ru/
KHCIIOTBI: MypaBbUHASI M YKCYCHAs £0d6342
99 [TpakTrueckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBD»
CrteaprHOBas M OJICMHOBAS KHCIIOTHI, KaK bubmmorexa LOK
23 5 ’ https://m.edsoo.ru/
MPEJICTABUTENN BBICIIUX KAPOOHOBBIX KUCIOT £0d3a16
MBpliia Kak COJIM BBICIIUX KapOOHOBBIX bubmmorexa LOK
24 N https://m.edsoo.ru/
KHCJIOT, KX MOIOIICEe ACHCTBHE 06646
CrnosxHable 3(pUpbI Kak TPOU3BOIHBIE bubnmnoreka [JOK
25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX https://m.edsoo.ru/
3¢upoB ff0d67ca
Kupsl: ruaponu3, NpUMEHEHHE bromorexa LIOK
26 5 ’ ’ https://m.edsoo.ru/
HOJIOTUYECKAs POJIb JKUPOB f0dfee?
27 YTrIeBobl: COCTaB, KIacCH(pUKAITHS. bubnuoreka [IOK
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Baxxneimue npeactaBuTenu: TiI0K03a,

https://m.edsoo.ru/

bpykTO3a, caxapo3a 00ad9b7c
Kpaxmai u 11e/mirono03a Kak mpupoIHbIe bubamorexa LOK
28 1 https://m.edsoo.ru/
MIOJTUMEPBI 00ad9ch?
KonTtponrHas paboTa no pasneny
29 «Kucmopoacoiepkanine opraHuaecKue 1
COCITMHCHUS
bu6mmoreka [IOK
30 AMUHBI: METHJIAMHH W aHUJIHH 1 https://m.edsoo.ru/
00ad9ffa
AMMHOKHUCIIOTHI Kak aMm(bOTEPHBIS bubnuotexa [JOK
31 OpraHu4ecKHe COCAMHEHHS, UX 1 https://m.edsoo.ru/
onosiornyeckoe 3Hauenue. Ilenrumanl 00ada52c
Bbenku kak mpupoHbIe bubmiorexa LIOK
32 BBICOKOMOJICKYJISIPHBIE COCAMHECHHUS 1 hitps://m.eds00.ru/
00ada6bc
OcCHOBHBIE IOHATHS XUMHH bubmiorexa LIOK
33 BBICOKOMOJIEKYIISIPHBIX CO€TUHEHUI 1 hitps://m.eds00.ruf
00ada96e
OCHOBHBIE METO/IbI CHHTE3a bubmorexa [JOK
34 BBICOKOMOJIEKYJISIPHBIX COCJTUHEHUH. 1 https://m.edsoo.ru/
[InacTmaccsl, kKaydyku, BOJOKHA 0Oadac34
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34
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11 KJIACC

KoaunuyecTBo 4acoB 3JIeKTp0HHI>Ie
[ara usyyenust
Ne T uudposbie
eMa ypoka
n/m P Bcero K/P Mp/P 00pazoBaTebHbIE
IVIAH DAKT pecypchl
. bubmoreka IIOK
XUMHUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAs
1 1 https://m.edso0.ru/0
KOH(UTypalys aTOMOB 0adb59e
[lepuonnueckuii 3akoH u [leprnoanueckas Bi6 110K
nOIMOTEKA
cucTeMa XuMHYecKux 3rmemenToB /1. .
2 . 1 https://m.edso0.ru/0
MeHieneeBa, ux CBA3b C COBPEMEHHOM 0adb7e2
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHX JIEMEHTOB U UX COCAMHEHUM MO
3 bubnmoreka [IOK
rpymnam 1 nepuojiaM. 3HaueHue
3 pyH P 1 https://m.edso0.ru/0
MEPHUOINYECKOTO 3aKOHA U CUCTEMBI 0adbcho
xuMmuueckux snementoB /[.11. MeHneneesra B
pPa3BUTUU HAYKU
Crpoenue BelecTBa. XUMHUECKasi CBA3b, €€ bubnmnoreka [JOK
4 BUJIbI; MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOMN 1 https://m.edsoo.ru/0
cBsi3u. Bonopoanas cBs3b 0adc28c
BasieHTHOCTDB. DIIEKTPOOTPULIATENHHOCTD.
C pB P bubnuorexa [{OK
TEleHb OKKclieHus. BemecTa
5 1 https://m.edso0.ru/0
MOJIEKYJISIPHOTO U HEMOJIEKYISPHOTO
Oadcd68
CTPOCHHUS
6 [Tonatue o qucnepcHbIx cucremax. McruHHbIe 1 bubmuoteka [IOK
Y KOJUIOMJHBIE PaCTBOPBI. MaccoBast 10 /Im. .
p pel. M https://m.edso0.ru/0
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BEILIECTBA B PaCTBOPE

0add5d8

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeNnHEeHU. [ eneTnueckas

bubmmoteka [IOK

7 https://m.edso0.ru/0
CBSI3b HEOPTaHMYECKUX BEIIECTB, Pa3TMYHBIX 0addoda
KJIaCcCOB YadaJsaa
Knaccugukarmms XuMHIecKuX peakiunii B
HEOPraHW4YECKOW U OPraHNYECKON XHUMUHU. bubmuoreka [JOK
8 3aKOH COXpaHEHHUsT MacChl BEIICCTB; 3aKOH https://m.edsoo.ru/0
COXpaHEHHs U MPEBPAICHUS SHEPTHHU TIPH Oaddbfa
XUMHYECKUX PeaKIMsIX
Cxkopoctb peaknun. OOpaTUMBbIE pEeaKIIHH. bubmmorexa LIOK
o XHUMHUYECKOE PABHOBECHE hitps:/m.eds00.ru/0
Oaddfe2
[TpakTrueckas padota Ne 1. «Brnusaue
10 pasIUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»
DNEKTPOTUTHIECKAS nnccoT'/Iaunﬁ. [Tonsitue o BuGmorexa LIOK
| pomomen e (1) o
- WAPOTI Oade348
OpPraHUYECKUX U HEOPTaHUYECKHUX BEIIECTB
OKuUCINTENBHO-BOCCTAHOBUTENBHBIE PEAKIINU. bubnmnoreka [JOK
12 [TonsiTue 06 31eKTpoOIM3€e paciiaBoB U https://m.edso0.ru/0
pPacTBOPOB COJIEi Oade64a
13 KonTtponpHast pabota 1o pazueny
«Teoperndyeckue OCHOBBI XUMUN»
Meraiubl, ux nosioxkenue B [lepuoauyeckoi bubnuoreka [IOK
14 CHCTEME XUMHUECKUX 3ieMeHToB J1. 1. https://m.edsoo.ru/0

MenieneeBa 1 0COOEHHOCTH CTPOEHUS

0Oade802
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aTomoB. O0mMe pu3nIecKre CBOWCTBA
METaJIOB

CrnnaBbl METAJUIOB. DNEKTPOXUMUYECKUH PAJT

bubmmoteka [IOK

15 . https://m.edsoo.ru/0
HaIpsHKEHUH METaJJIOB 0adecsa
XUMHWYECKHE CBOMCTBA BaXKHEHUIIINX METAILJIOB bubmmoteka [IOK

16 (HaTpuii, KaNui, KalblUi, MarHUH, https://m.edsoo0.ru/0
QTIOMHHUIN ) U UX COCMHEHHUI Oadeeab
XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX Bubnuorexa LOK

17 coeumentii https://m.edsoo0.ru/0

0adf180
XuMu4ecKkrue CBOMCTBA IIMHKA, JKeJle3a U UX bubnmorexa LOK
18 coemHeHii ’ https://m.edso0.ru/0
0adf518
[TpakTrueckas padota Ne 2. "Pemenue

19 SKCIIEPUMEHTAIBHBIX 33]1a4 TI0 TEME
«MeTtamasi»"

Hewmerannsl, ux nonoxenue B [lepuoanueckon bubnuoreka [IOK

20 cHUCTEME XMMUYECKUX 31eMeHnToB JI. . https://m.edso0.ru/0
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB Oadfc20
®usnyeckue CBONCTBA HEMETAIIOB. bubmuorexa [JOK

21 AnnoTpornusi HeMeTaJuIoB (Ha mpumepe https://m.edso0.ru/0
KUCIIOPOa, cephl, pocdopa u yrieposaa) Oadfebe
XHUMHUYECKUE CBOMCTBA raJIONE€HOB, CEPBI U UX bubmuorexa LIOK

22 coeHeHUi https://m.edso0.ru/0

0ae027e

23 XuMHUYECKUe CBOMCTBA a30Ta, hocodpa U Ux bu6muoreka [IOK

COEIMHEHU

https://m.edso0.ru/0
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0ae080a

XHWMHUYECKUE CBOMCTBA yIiIepoa, KpEMHUSA U

Bbubnuoreka LIOK

24 5 https://m.edso0.ru/0
UX COCIUHCHUM 0ae0e18
[IprumeHeHne BaXKHENIINX HEMETAJUIOB U UX bubmmorexa LTOK

25 . https://m.edsoo.ru/0
COCAMHCHUI 0ae1156
O00011eHre U cCUCTEMATH3ALNS 3HAHUH 110 Butnmorexa LOK

26 teMme «Hemerasmibny. BI)I‘—II/ICJIGHI/ISIvHO htts://m.eds00.ru/0
YpaBHEHUSM XI/IMI/I‘ICCKI/IE( peakiui u 0261278
TEPMOXHUMHUYCCKHE PACUETHI
[IpakTrueckas padota Ne 3. «Pemenue bubnuoteka [JOK

27 9KCIEPUMEHTAIBHBIX 3374 110 TEME https://m.edso0.ru/0
"HemeTamisr"» Oaeldb2

08 KonTposbHas padoTa o Temam «MeTauib» 1
«HemeTanms»

Heopranudeckue v opraHn4ecKre KUCJIOTHI. bubmmorexa LIOK

29 https://m.edsoo.ru/0
Heopranmnueckue u opraHnueckrue OCHOBaHUS

Oael5ed
AmboTepHbIE HEOPTaHUYECKHE U BuGmorexa LIOK
30 opraHuueckue coenuHeHus. [ enernueckas https.//m.eds00.ru/0
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
Oaelae8
BCILICCTB
Pouib XxuMuu B 00€CIIEUEHHH YKOJIOTHUECKOH, bubnuoreka LIOK

31 JHEPreTUYECKOH U MUILEBOW 0€30MacHOCTH, https://m.edso0.ru/0
Pa3BUTHH METUITUHBI Oaelc64

32 [IpencraBnenus 06 0OMMX HAYYHBIX bu6muoreka [IOK

IMpUHIHIIAX IMMPOMBIIIJICHHOTO IMOJIYYCHUSA

https://m.edso0.ru/0
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BAKHEUIIINX BEILIECTB

0ae35e6

Bubnuoreka [JOK

33 YesoBek B MUPE BEILIECTB M MAaTEPUAIIOB 1 https://m.edsoo0.ru/0
Oae3de8
bubmmoreka [IOK

34 XUMHS ¥ 3I0pOBbE YeIIOBEKa 1 https://m.edsoo0.ru/0
0ae3f50

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

YYEBHO-METOJMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

Pymutuc I'.E. Xumus. 10 knacc: yue6. ais 00meo0pa3oBaTeIbHBIX OpraHUu3auii: 6a30BbIi
yposens /I".E.Pymutuc, ®.I.®enpaman. — 6-¢ uza. - M.: [Ipoceemenue, 2020.
Pymutuc I'.E. Xumus. 11 knacc: yue6. nst 00meo0pa3oBaTeIbHBIX OpraHu3aiuii: 6a30BbIi

yposens /I".E.Pymutuc, ®.I'.®enpaman. 6-¢ uza. - M.: [Ipocsemenne, 2019.

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

Crannmapt cpemHero (IOJIHOT0) 00IIero o0pa3oBaHus M0 XUMHH.

I"apa H.H. [Iporpammsbl 001eo0pa3oBaTebHbIX YapexkaeHuid. Xumus. - M.: [IpocBenienue,
2019. -56c¢.)/

Pymautuc I'.E. Oprannueckast xumust: yueOHuk 1iis 10 xinacca o61ieo0pazoBaTeIbHbIX
yupexxaenuii I.E.Pyasutuc, @.I'. ®Penpaman. —M.: IIpocsemenne, 2019.

Panenxuit A.M. lunakruyeckuit matepuan no xumuu 10-11: mocobue ans yuntens
A.M.Paneuknii. — M.: [Ipocsemienune, 2019.

I'apa H.H. Xumus. KontponbsHasie u npoBepounsle padoTsl. 10 — 11 kmacest / H.H.I'apa. —
npoda, 2018.

Pymsutuc I'.E., ®enpaman @.I'. Xumus 11 knacc. M.: [Ipocsemenue, 2018

bpeiirep J.M., baxxenoBa A.E. Tematnueckoe mianuposanue. Xumus 8-11 kimaccsl o
yuebnukam Pymsutuca I'.E., ®enpamana @.I'. Bonrorpan: Yuutens, 2018.

I'apa H.H. Xumus. Ypoxu B 10 xnacce. M.: IIpocsemenue, 2018. Xomuenko N.I'. CoopHUK
3a7a4 U YIPAXKHEHUH 110 XUMHUH.

[TaBnoBa H.C. Xumusi. 10-11 knaccel aunakrudeckue marepuaisl (Pemenue 3anaq). — M.:
npoda,2015.

3aitueB O.C. PasHoypoBHeBbUE 3a1aHus 10 Kypcy xumuu ais 10 knacca (Tectsl u nmpoBepouHbie
3amanusi). — Mocksa 2018.

CID-11OM nucku Ypoku xumun Kupuina u Medpoausa 10-11 kn Xumuueckue Untepuer-
pecypcsl (xuMo3a, 3aHuMartenbHas xumust ,EI'D ceTb TBOpUecKux yduTeneu, OTKpBITHIHM Kiace ,
cait M.A.AxmeToBa)

Eropos A.C. Bce Tunbsl pacueTHbIX 3a7a4 0 XUMHHU Uit moAroToBku Kk EI'D U3natenscTBo:
®enukce, 2014 rona

Enunsiit rocynapctBennbiit sk3ame 2019. Xumust. YaeOHO-TpeHHPOBOYHBIC MaTEPHAITBI TSI

noarotoBku yqamuxcs / UM — M.: Uatemnekr-Lentp, 2019 r.



XuMHus B IIKOJIE: HAYYHO — METoAnYecKuil )xypHai.- M.: Poccuiickas akanemusi oOpa3oBaHus;
3 — Bo «llenTpxumakcmpecce». —2018 — 2019.

Pymutuc I'.E., ®enpaman @.I". Xumus 10 knacc. M.: [Ipocsemenue, 20 19/ Xomuenko WN.I'.
COopHUK 3a/1a4 ¥ yIIPaXHEHUH TI0 XUMUH.

CrenuH b.1., Amuk6epoall.}O.. 3annmarenbabie 3aqaHus U 3 (OEKTUBHBIC OTIBITHI IO XHMUH.
—M.: npodpa, 2015.

Ymxkanosa B.H., Noannauc H.B. Xumus: Koakypcusie 3ananust 1 oTBeThI: [locodue s
nocrynawomux B BY3s1. — M.: [Ipocsemienue, 2019.

Xumnueckue MHTepHeT-pecypesl (XUMHUs Ui KOJIBHUKOB, XUMO034a, 3aHUMAaTEeIbHAs XUMUS
EI'D)

Xumus. Pernonansubie onmummnuansl. § — 11 kmacebl. ABT. — coct. A.H. [Ipomerno. — 3-¢
u3M., crepeotun. — M.: apoda, 2018. — 287c.

O.C. T'abpuensn, U.I'. OctpoymoB. Xumust. Matepuaisl A7 MOATOTOBKH K €JUHOMY
roCyJapCTBEHHOMY 3K3aMEHY M BCTYIUTENbHBIM 9K3aMeHaM B By3bl. —M.: npoda, 2019. 703 c.
Crenun b.Jl. 3anumaTenbHble 3a1aHUs U 3QPEKTUBHBIE ONBITH IO XUMUU. — M.: npoda, 2018.
—430c.

CagenbeB. A.E. OcHOBHbBIE TOHATHS U 3aKOHBI XUMHUU. XUMUYECKUE peakiuu. — M.: npoda,
2018. — 207c.

H3ynosa J1./l. OxucnurenbHO- BOCCTAHOBUTENBHBIC peakiuu. — M.: apoda, 2018. — 3 18c.
Amux6eposa JLIO. [Tone3nast xumus: 3a1a4u 1 uicropuu. - M.: apoda, 2018 .- 187c.

Y niuBUTENbHBIA MUp Opranudeckoit xumun AWM. Apremenko. — M. : npoda, 2018. -255¢. I'.1.
HItpemruiep. LIIkonbHBINA ClIOBaph XUMUYECKUX TOHATUH U TEpMUHOB.— M.: npoda, 2018. —
413c.

Xumus B Tabmunax. 8 — 11 ki1 :cnpaBouHoe nocobue/aBT.-coct. A.E.HaconoBa. — M.: [Ipoda,
2018.—92c.

WBanos. B.I'. Xumus B popmymax. § — 11 ki1.: cripaBounbie MaTepuansl. — M.: [Ipoda, 2019.
— 159c¢.

I'otoBuMCS K eanHOMY rocyaapcTBeHHOMY 3k3ameny. Xumusa O.C. ['abpuensH, I1.B.Pemeros u
ap.—M. :JIpoda,2019—I3lc.

Xumus : O0JBIION CIIPABOYHUK TSI IIKOJBHUKOB U TocTynatomux B By3bl JI.JI. Anapeesa, O.C.
lMabpuensu u qp. — M. : apoda, 2018. — 749c.

Bupryansnas mkona Kupumia u Medoaus.Penuturop no Xumun. — «Kupun u Medoauiiy,
2019 rr. ABtopsl — akanemuk PHAU B.b. 3axapos, a.m.H. T.B. lIBanoBa, k.0.H. A.B. Maraius,
k.0.H. N.1O. baknymunckas, T.B. Andumona.



Xumus (8— 11 knacc). Bupryansnas nabopatopust. — Mapl' TV, 2019.

Opranunyeckas xumus. 10-11 xknace. — MapI'TV,2019.

Xumus obmas u Heopranudeckast 10 -11 kmacc. - Mapl'TV,2019.

Camoyuurens. Xumus aisa Bcex — XX — 000 «XporoOycy, 2019.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
6. http://ximozal.ucoz.ru/_|I
d/12/12414 .pdf7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya
podg/read_online.html? page=3

8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

[Hupokuii BBIGOP IEKTPOHHBIX TOCOOUI MPEACTABICH B €IMHON KOJUIEKIIMU U (PPOBHIX

oOpa3zoBarenbHbIX pecypcos: http://school-collection.edu.ru/.

[Tepeuens Web-caiiToB, pekOMEHIyeMBbIX [T UCTIOIb30BAHUS B pA0OTE YUUTEIIMU XUMHUH:

Ne | Ha3Banue caiita Conepxxanue Anpec (URL)
n/ | WM ctatbu
i}
1. | Kypuan «Xumusi: | ConmepkaHue HOMEPOB U http//www.chem.msu.su/rus/sch
METO/MKa AQHHOTAIMH CTaTel )KypHasa ool/
MPEeToIaBaHus B chemistry_meth/welcome.html
TITKOJICY
2. | llIxonbHbIC Cepwust IKOJIbHBIX yueOHUKOB 110 | http://www.chem.msu.su/rus/sch
y4eOHHUKH 10 XAMUH aBTOPCKOTO KOJIJICKTHBA ool/
xumun i 8-11 xuMpaka MI'Y non oOrmeit
KJIaCCOB penaknuen akangemuka PAH
obureoOpaszosarens | B.B.Jlynuna. [Iporpammer kyp-
HOW IIKOJIBI coB. [loypouHoe nmuianupoBaHue.
DJIEKTPOHHBIE TEKCTHI.
3. | Alhimik [Tone3nsie coBeThl, 3hheKkTHBIC http://eqworld.ipmnet.ru/indexr.
OTIBITHI, XUMHYECKHE HOBOCTH, htm
BUPTYaJIbHBIN PENIETUTOP,
KOHCYJIbTAIIMH, UCTOPUST XUMHUH
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4. | C-BOOKS Jluteparypa 1o XMMuu http://c-books.narod/ru
5. | AToMbI B YuebOHoe nocobue http://virlib.eunnet.net/win/
KpHCTaJLIax eKaTepUHOYPIrCKUX YUEHBIX metod_materials/wm9/
A.C.Mocksuna u 10.J].ITanoBa
6. | Mup xumun CrpaBouHas HHGOPMAILIH, http://www.chem.km.ru/
HOBOCTH HayKu
7. | OnopHeie [ToypouHbIie KOHCIIEKTHI JUIS http://khimia.hl.ru/
KOHCIEKTHI 110 HIKOJIbHUKOB 8-11-X KitaccoB
XUMHHU
8. | OnbITHI IO Omnwcanue peaxiuii, hororpaduu, | http://shnic.narod.ru/
HEOpraHMYeCKOu CrpaBoYHasi HHpOpPMALUs
XUMHHU
9. | OTKpBITHII V4ueOHUK 110 XMMHH, TabIuIa http://www.chemistry.ru
KOJUTE/IK: XUMHS Memnneneesa ¢ moapoOHOi
XapaKTePUCTHUKOM IIEMEHTOB,
WHTEPAKTUBHBIC MOJICITH,
HOBOCTH, XpECTOMATHS,
WHTepHET-pecypChl 10 XUMHH,
TECTHI
10 | IlepBoHauasnbHble | 3a/aHUs U OTBITHI HA YPOKAX http://www-windows-
XUMUYECKUE xumuu B 8-M kiacce. CtpaHuna 1251.edu.yar.ru
MOHSITHUS cepBepa SpocinaBckoro 001acTHO-
IO EHTPa TUCTAHI[HOHHOTO
00yUYeHUs IKOJILHUKOB
11 | HIxonpHas xumust | CripaBOYHUK U y4eOHUK 1O http://www.schoolchemistry.by.r
— CIPaBOYHHK MO | XUMuH. [ J1aBHAS 0COOCHHOCT — | U
XUMHU M aKTUBHASL | XUMKAIBKYJISATOP, KOTOPBIN
MOMOIIb YYCHUKY | YIIPOIIAeT PelieHue 3a/aq 1o
WU CTYJICHTY XUMHHU
12 | Poccuiickuit Komnnexius skcriepuMeHToB 0 http://experiment.edu.ru/catalog.
00pa3oBaTeNbHBIA | XUMHUH asp?
nopTal ob_n012619
13 | Kypc [NocranoBka ombIToB. Kitaccsl http://formula44.narod.ru
OpraHU4eCKOn OPraHUYEeCKUX COCIMHECHMU,
xumuu 3a 10-i tectupoBanue. buorpadun
KJIacc. 3HAMEHHTHIX YUYCHBIX.
14 | Opranuveckas DJEeKTPOHHBIH Y4EOHUK JUIst http://cnit.ssau.ru/organics/
. XUMMUSL. CpEOHEN IIKOJIBIL.
15 | Xumus mis BceX. | DJICKTPOHHBIA CIIPaBOYHHK 32 http://www.informika.ru/text/dat
NOJIHBIN KypC XHMHH. abase/chemy/START.html
ITporpamMMbl MO0 XMMHH, TECTHI.
16 | Xumus. DKCIepUMEHTAITbHBIA  y4eOHUK http://hemi.wallst.ru/
OOpazoBarenbHblil | 10 O0IIEH M HEOPraHUYECKOM
CalT Id xumun 1 8-11-x kmaccos,
IIKOJIGHUKOB NpeHa3HAYCHHBIA KaK IS

Ha4yaJlbHOTO OO0YYeHHUs, TaK U
JUIs TIOATOTOBKH K JK3aMEHaM B
BY3.

XUMHYECKUE CIOBAPH,
OJIUMIIMAJBl 110 XHMHHU.
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MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
YYEBHOE OFOPY/IOBAHUE

1.Habop xuMn4ecKnx peakTHBOB

AN N NN YN N NN U N N N NN

Xnopuz Gapus

Hurpart cepebpa
JuxpomMar aMMOHUs
ConsiHas Kuciora
CepHas kuciora
A3OTHas KuciaoTa
AMMOHHI pOTAHUCTHIN

I'ekcarmanodeppar( 1) xamus
I'ekcarmanodeppar( 1) kamms

MypaBpuHas KUCIIOTa
YKkcycHas Kucimora

Oxkcug Maraus
Okcupa MUHKA
['munepun

Oxcupn mapranna (I1)
Hurpat anmromunns
Hurpat HaTpus
Hurpat xanus
Hurtpat ammonus
Hurpar xanpuus
[Munk (rpaHynbl)
AntoMuHU# (TpaHyIibl)

Kanpnii Kenezo

Harpuit Optodocdar Hatpus
Jntui ['unpooprodocdar HaTpus
dopmanvH Cynbdar kanus

I'mapocynsgar xemnesa (11)

Cynbdar KanpIus

Cynbdar aMMOHHS

Cynbdat mapranma (11)

Cynbdar Hatpus

Cynbdar aaTroMUHHS

Cynsdat meau (11)
Cynbdar Maraus

Cynbdar xenesa (111)

IMuapocynwsdar Hatpus

Cepa

Cyxoe roprouee
Kap6onat xanbius
Kap6onar memu (11)
Kap6onat Hatpust
Kap6onat xanus
['unpokapOboHaT HATpUs
Kap6onat Gapust
['unpoxapOoHAT Kamus
AnietaTt HaTpus

denondranrens Xnopua meau (11)
MeTunoBbIi OpaHKEBbIN XJopu aTtOMUHUSA
Jlakmounng Xopua HaTpUst
Caxapo3za Xnopup xemeza (111)
I'moko3a XJ10pu1 Maruust
Kpaxman Xnopun maprania (11)

I'mapoxcux meau (11)
['MApOKCHT ATFOMUHUS
Oxcun meau (1)
OKcuI aJIIOMUHUSA
Oxcup xenesa (1)

XJ10puT aMMOHMUS
XJopua KaJus
Cynbdut HaTpHA
Cynasdar xene3a(ll)

AN N N N T N e e N N N S NN U N N N U N N N N N NN

NN N N N N N N NN

Cepus Tadamu

[IpaBuia paboThl B XUMHYECKOU J1AOOpaTOPUH

OcHoBHBIE TPUEMBI PAOOTHI B XUMUYECKOH JTa0OpPaTOpum

OO0paiieHue ¢ pa3IMYHbIMH BEIICCTBAMU

Haszpanue kucioT u cojeit

Turnbl KPUCTATUIMYECKUX PELIETOK

CooTHOIIEHHE MEXKTy BUAAMU XUMHYECKOH CBSI3U. XUMHUUECKas CBS3b
PacTtBOpuMOCTH CoJIel, KUCIOT U OCHOBAaHUN B BOJE

['eneTnueckas CBsA3b MEXKIY KJIACCAMU COECIMHEHUIN

NN N N N NN



HNoHnHas cBs3b

KoBanenTHas cBs3b

PacTBOpHMOCTE COJIEH, KUCIIOT ¥ OCHOBAHUM B BOJIE
PacnipocTpanenne aTOMOB 3JIEMEHTOB B IPUPOJIE
ATOMHBIE pasuychl 3J1€MEHTOB 1-4 nepuoaos
[Iepnoguueckas cucrema xumudeckux snemenToB [[.1. Menzeneesa
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX FIEMEHTOB
Crpoenue atoma yriiepoaa

DNEKTPOIN3 B METAILITYPTrUn

I'maponu3 BOOHBIX paCTBOPOB COJIEH

Psp nanpskeHunil MeTanioB

OO6pazoBaHue BOJOPOIHON CBA3H

N N N N N

3. Habop koaiexkumii

v' AmroMuHUI

v' MeTaJusl U CIUIaBbI

v MuHepabl ¥ TOPHBIE MOPOIbI
v" TloJsie3HBIE UCKOTIAEMBIE

v YUyryH u CTallb

v" U3BecTHSIKN

OBOPYJIOBAHME JJIS1 IPOBEJEHMS TABOPATOPHBIX, TIPAKTHYECKHUX
PABOT, IEMOHCTPAILIMIA

4. KoMIuIeKT XHMHM4Y€CKOro JIalopaTopHOro o00py10BaHus

HarpeBatenbHbie mpruOOpHI (CITMPTOBKH )
Jlocka mjid Cynku nocyibl

Habop nocynpl v npuHaAIeKHOCTEH ISl IEMOHCTPAIIMOHHBIX ONBITOB
CTOJIMK NOIBEMHBIHN

TaTuB A0 AEMOHCTPALIMOHHBIX TPOOUPOK
[lITaTnB MeTaINTNYECKUN

Amnmrapat (mpu0op) TS IOJTyYeHHUs Ta30B
Annapat Kunmna

[TpoOupku

Kon6mr

bropeTku

Habop Tpy0oK CTEKITHHBIX

TaTuBel 1151 TPOOUPOK

[TuneTku

unie! TUTENbHBIE

Jlo)euKu jKeNe3HbIe IS CKUTAHUS
Men3ypku

Kpucrannuzaropst

Yamku haphopoBbie ¢ TECTUKOM
Crakansl dapdopoBbie

CrakaHbl XUMUYECKUE

Boponku

N N N N N N N N N N N N NN NN
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