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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo XMMHM Ha YpOBHE CpeaHEro oOuiero oOpa3oBaHusd pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Qenepanuny», TpeOOBaHM K pe3ylbTaTaM OCBOeHUs (eaepanbHOM 00pa30BaTEIbHOM
nporpamMmmsl cpeaHero oduero odpazoBanus (POIl COO), npencrapnenHsix B dGenepaabHom
rocyiapcTBeHHOM oOpasoBarenbHoM ctangapre COO, ¢ yuérom Konnenuuu mpemnogaBaHus
y4eOHOro mpeaMera «XuMus» B 00pa3oBaTenbHbIX opranuzauusix Poccuiickoin ®denepanuu,
peanu3ylolMX OCHOBHbIE 00pa3oBareibHblE NPOrpPaMMbl, M OCHOBHBIX IOJIOXKEHUU
«Crparerun pa3BuTtus BocnutaHus B Poccuiickorn denepaunu Ha nepuon no 2025 roma»
(Pacnopsixenue I[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe MNporpaMMbl IO XHMHH, K ONPEACICHHUIO O00IIeH
cTpareruy o0y4eHus, BOCIUTAHUS U Pa3BUTHS O0yUaIOUIUXCs CPEACTBAMH y4eOHOro mpeamera
«Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABMIIM KOHLENTYaJIbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCJIOBIEHHOCTU IeJIel, COAEpXKaHus, pEe3yJabTaroB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHME, TMOJyd4aeMO€ BBIMYCKHUKaMU oO0uieo0pa3oBaTesbHON
OpraHu3alluy, SBISETCS HEOThEMJIEMOM dYacTbio HUX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEepIIAOIIMM ATAllOM peaju3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPUCYIIUX IEJIOCTHONM CHUCTEME XHMHYECKOrO oO0pa3oBaHUS. OTHU LEHHOCTH
KacaroTcsl MO3HAHMSI 3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YeJIoBEeKa, a TaKXKe DKOJIOTMYEeCKM OOOCHOBAaHHOTO OTHONIEHHS K CBOEMY 3/I0POBBIO U
npupoaHO cpene. PeanusyeTcst xumudeckoe oOpazoBaHue 00y4arolUXcs Ha YPOBHE CPETHETO
oO1rero o0Opa3zoBaHusi CpPeCTBAMHU y4eOHOTO MpeaMeTa « XUMUs», COAepKaHUE U MOCTPOCHUE
KOTOPOTO ONpeeieHbl B MporpaMMe MO XUMUU C y4€TOM cHenu(pUKd HayKu XUMUHU, €€
3HAYEHUS] B MO3HAHMM MPUPOABI U B MaTepUAIbHOM KU3HM OOIIECTBa, a Takke C y4ETOM
oOIIMX LeJed ¥ MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero o6pa3zoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPAET 0COOYIO pOJib B COBPEMEHHOU
[IUBUJIM3AlUY, B CO3/IaHUM HOBOM 0a3bl MaTepuasibHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
dbopMupoBaHHE  palMOHATIBLHOTO  HAYYHOTO  MBIIUICHUS, B  CO3/JaHHE  IIEJOCTHOTO
NpeCTaBICHUST 00 OKpY)KAIOIIEM MHUpPE KaK O E€AMHCTBE MPUPOABI W YEIOBEKa, KOTOpOe
dbopMupyeTcss B XUMUU Ha OCHOBE MMOHMMAaHUSI BEHIECTBEHHOIO COCTaBa OKPY)KAIOIIEro MUpa,
OCO3HaHMSI B3aUMOCBSI3U MEXAY CTPOCHHMEM BEIIECTB, UX CBOMCTBAMH M BO3MOXHBIMU
00JacTIMH PUMEHEHHS.

TecHo B3auMOAEHCTBYS C JPYIMMH €CTECTBEHHBIMU HayKamMHu, XUMHS cTana
HEOTHEMJIEMOM YacThl0O MHUPOBON KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO Tpylda H
KHU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XMMUS KaK HayKa CO3UJaTeNIbHasl, KaKk HayKa
BBICOKMX TE€XHOJOTHW HaIpaBlieHa Ha PEIIeHUE IT00aNbHBIX MPOOIEeM YCTOWYUBOTO Pa3BUTHUS
YeJIOBeUeCTBA — CBIPbEBOM, JHEPreTHYECKOHM, IHINEBOM, HDKOJOTHYECKON O€30MacHOCTH |
OXPaHBbI 37JOPOBBS.

B cootBeTcTBHMM ¢ OOmMUMHU LENSIMUA W TPUHIUIIAMUA CPEIHETO OO0IIero oO0pa3oBaHUS
comepkanne mnpeamera «Xumusa» (10-11  kmaccwl, 0a30BBIi  ypOBEHb  HM3yYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY OOydYaroluxcs,
HEOOXOAMMYIO UM ISl BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKIIIOYEHHUS
B JKHM3Hb COLIMYMa, MPOJODKEHHS OOpa30BaHUS B PA3IMYHBIX OONACTAX, HE CBA3AHHBIX
HENOCPEACTBEHHO C XUMHUEH.

CocraBnsromiuMu  npeaMera «XuMus» SBISIOTCS 0a30Bble Kypcbhl — «Opranudeckas
xumus» U «OOmas M HeopraHuyeckass XHMHsS», OCHOBHBIM KOMIIOHEHTOM COAEpKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAayKH: CUCTEMa 3HAHUM 110 HEOPTaHMYECKOM XHUMHUHU (C
BKJIIOYECHUEM 3HAHUM M3 00IIed XuMuHu) U opranudeckol xumuu. dopmupoBaHue JaHHOU
CUCTEMBbI 3HAHUI MPU U3YUYEHUU TpeaMeTa 00eCreuynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIMX MOHSTHI, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa comepkanusi KypcoB — «Opranuyeckas Xumus» u «O01as u HeopraHudeckas
XUMHUS» C(HOPMHUPOBAHA B IIPOrpaMMme Mo XMMHHM HAa OCHOBE CHCTEMHOI'O MOAXO0AA K M3YYEHHIO
y4eOHOro marepuajna ¥ OOYyCJIOBJIEHA HMCTOPUYECKHM OOOCHOBAHHBIM PAa3BUTHEM 3HAHUWA Ha
ONpEAEIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKol XHMMHM BELIECTBa
paccMaTpUBaIOTCSl HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUSI OPraHUYECKUX COEIMHEHMH, a



TaK)X€ Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIICCTB.
CeneHusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX JAIOTCS B Pa3BUTHUH — OT YIIIEBOJOPOAOB JO
CJIOKHBIX OMOJOTUYECKH aKTUBHBIX COeAMHEHUU. B Kypce opraHuyeckod XUMHH TOJYy4aroT
pa3BuTHe cPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUsl MEpPBOHAYAIbHBIC
MPEACTABICHUS O XUMHUYECKOW CBS3M, KJIACCU(UKAIMOHHBIX TPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKON pEeaKIInH.

[Ton HOBBIM yIIOM 3peHHsl B npeaMere «Xumus» 0a30BOr0 YpOBHS paccMaTpUBAETCS
M3Y4YEHHBI Ha YypOBHE OCHOBHOTO O0OIIEro oOpa3oBaHHS TEOPETUUECKUM Marepuanl u
(dakTonornyecKkue CBEACHUS O BElIECTBAX U XUMHUUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeOpraHUYecKass XUMHUs» 00ydarOUUMCSI PEOCTABISACTCS BO3MOXHOCTh OCO3HATh
3HAQUEHHUE TEPUOJUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMUYECKUX TMO3UIUH,
IIyO’ke MOHSATh MCTOPUYECKOE M3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT 0000Iaromen 10
OOBSCHSAIONIEH U MPOTHO3UPYIOILEH.

Enunas cucrema 3HaHUN O BaKHEWIIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U
NPUMEHECHHH, a TakKKe O XUMHUYECKUX PEaKIHSAX, HMX CYIIHOCTH U 3aKOHOMEPHOCTSIX
nporekaHust aomnoiHsercs B kypcax 10 u 11 kimaccoB ayeMeHTaMu CoJepKaHUs, UMEIOIUMHU
KyJABTYpOJIOTHYECKUN ¥ TPUKIAIHONW XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3U XUMUM C JPYTUMU HayKaMH, PAcCKphIBalOT €€ pOjb B TO3HABATEIBHOW U
IPAKTUYECKOU JIESITEIIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JACTU TCOPUU U MPAKTUUECKUX MPUIOKEHUNU XHUMHUHU, TIOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIICCTBEHHO U JINYHOCTHO 3HAYMMBIX TTPOOIeMax, CBI3aHHBIX C XUMHUEH,
KPUTUUYECKH OCMBICIIMBATh HHGOPMAIUIO U TIPUMEHSTH €€ ISl TIOTIOTHEHUS 3HAHUH, PEIICHUS
MHTEJUICKTYaJIbHBIX U SKCTIEPUMEHTAJIBHBIX UCCIIE0BATEILCKUX 3a7ad. B 1ieom coneprkanue
y4eOHOTO MpeaMera « XUMHUs» JTAaHHOTO YPOBHS M3YUEHUsI OPUEHTUPOBAHO Ha (popMUpOBaHHE
y 00ydYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI /I MOHUMAaHHS (PUIOCOPCKUX HUIAEH, TaKUX
KaK: MaTepUaJIbHOEC €IWHCTBO HEOPTaHHMYECKOTO M OPraHMYECKOr0 MHpa, OOYCIOBICHHOCTH
CBOMCTB BEILECTB MX COCTABOM M CTPOEHHEM, MMO3HABAEMOCTh MPHUPOAHBIX SIBICHUUA IYTEM
AKCIIEPUMEHTA U pEHIeHUS MPOTUBOPEUUN MEXKIYy HOBBIMU (akTaMh U TEOPETHUECKUMU
NPEINOChUIKAMH, OCO3HAHHE POJM XUMHHU B PEHICHUH HKOJIOTHYECKUX MpoOJeM, a Takke
npoOsieM cOepeXeHHs] PHEPTeTUUECKUX PECYPCOB, CHIPbs, CO3aHMUSI HOBBIX TEXHOJIOTHH U
MaTepHUaoB.

B mnnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHS M COLMAIM3AIMU  OOYyYarOIINXCS
OPUHATHIE MPOTPAMMON MO XUMHUHU TMOAXOAbl K ONPENCIICHUIO COAEPKAHUS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OpMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUM, UMEIOIINX
0a30Bo€ 3HAYECHUE ISl PA3IUYHBIX BUIOB JIEATEILHOCTH: PEIICHUs MpoOIeM, MOUCKa, aHaIn3a
u 00paboTku wuHPOPMAIIUU, HEOOXOAUMBIX IS TPHOOPETEHUS OIbITa IMPAKTUYECKOH U
UCCJIEI0BATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUM XUMUHU.

B mpaktuke npenogaBaHusi XMMHHM KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK
U Ha YpOBHE CpeaHEro oO0miero oO0pa3oBaHMs, TMPU OINPEAENIEHUN COACP>KATEIbHON
XapaKTEPUCTUKU 1IeJIe W3y4YeHHUs MpeAMEeTa HalpaBiICHUEM I[EPBOCTENEHHON 3HAYMMOCTHU
TPAJAMIIMOHHO TpU3HA&TCA (GOPMUPOBAHMUE OCHOB XHMHUYECKOW HAyKH Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUYECKON ESITEIbHOCTH YEJIOBEKAa M KaK OJIHOIO U3
KOMIIOHEHTOB MHpPOBOM KylnbTyphl. C METOAUYECKONM TOUKM 3pEHUsl Takol MOAXO0A K
ONPEETICHHUIO 1IeJIe U3yUeHUs IPEAMETA SIBIISETCS BIIOJIHE ONPaBAaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS MIABHBIMU LIEIAMHU U3Y4YEHUs MpeaMera «Xumus» Ha
6a3oBom ypoBHae (10 =11 xu1.) saBnsrOTCS:

e (GopMHPOBAaHHE CHCTEMBl XUMHUYCCKMX 3HAHUM KaK Ba)KHEHIIEH COCTABIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MUpPa, B OCHOBE KOTOPOM JIeKaT KIIFOUEBBIE MOHSATHS,
dbyHIaMeHTalbHbIE 3aKOHBI U TEOPHH XHWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE W
MMOHUMAHHE CYIIHOCTH JOCTYMHBIX OO0O0OIIEHUH MHPOBO33PEHUYECKOIO Xapakrepa,
03HAKOMJIEHUE C UCTOPHUEHN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmMupoBaHHE M Pa3BUTHE MPEACTABICHHUI O HAYYHBIX METOJAX MO3HAHUS BEIIESCTB U
XUMHUYECKUX pEeaKIui, HEOOXOIUMBIX I MPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMUUYECKHUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
MMOBCEIHEBHOMN KU3HU;



® pa3BUTHE YMEHUH M CIIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COONIONEHHEM TMpaBuil O€30MacHOro
oOpalleHust ¢ BEIIeCTBaMHU.

Hapsany ¢ atum, comepkarenpHasi XapakTepUCTHKa Iefiel U 3a/1a4 U3yYeHUs mpeaMeTa B
nporpaMMe 1O XHMHH YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBHM C HOBBIMHU
NPUOPUTETAMU B CHCTEME CpellHero obmiero oopasopanusi. CerogHs B MPENoAaBaHUU XUMHUH B
Oompleil cTemeHu OTAAETCA MPEANOYTEHHE MPAKTUUYECKOM KOMIIOHEHTE COAep KaHUs
OoOy4eHHs, OPHEHTUPOBAHHOM Ha TOATOTOBKY BBIMYCKHHKAa  00IIe0Opa3oBaTeIbHON
OpraHM3alliy, BIAJCIONIET0 HE HAOOpOM 3HaHUH, a (YHKIIMOHATBHON IPaMOTHOCTBIO, TO €CTh
crocobaMu M yMEHHUSIMHU aKTHBHOTO MONYYCHHUS 3HAHUN M MPUMEHEHUS UX B pealbHOU KU3HH
IUIS peIIeHuUs] TPAKTUYSCKUX 3a/1a4.

B cBiI3u Cc 3TUM TpH U3YYEHUU TpeAMeTa «XHUMHS» JTOMHHHUPYIOIIEE 3HAuYCHHE
NpUOOPETAIOT TaKUE IIETU U 33/1a4H, KaK:

amanTtaius  OOydYaloUmIUXCS K  YCIOBUSAM JWHAMUYHO  Pa3BHBAIONICTOCS  MUDPA,
dopMHupoBaHNE WHTEIUICKTYadbHO pPa3BUTONM JUYHOCTH, TOTOBOH K C€aMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIPHOMY TMPHUHSATHIO TPAMOTHBIX pEIICHWH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIIUSAX, CBSI3aHHBIX C BEIECTBAMHU U WX TIPUMCHCHHEM;

dopmMupoBaHNEe Yy OOYYAIOIMIMXCS KIFOUEBBIX HABBHIKOB (KJIFIOUEBBIX KOMIIETEHITUH),
UMCIOIINX YHHUBEPCAJbHOE 3HAYCHHWE [HJIS PAa3IMYHBIX BHUAOB JICATEIBHOCTH: PEIICHUS
npo0JieM, MOMCKa, aHajdu3a U 00paboTKM MH(pOpMaLKK, HEOOXOMUMBIX JJISi MPUOOPETCHHS
OTbITa JCSTETFHOCTH, KOTOpAash 3aHMMAET BaXHOE MECTO B TO3HAHWU XUMHUH, a TaKXkKe s
OLICHKH C MO3UIUH YKOJIOTHUECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKIX
IPOIIECCOB HAa OPTaHM3M YeJIOBEKa U IPUPOTHYIO CPENY;

pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH
00yJarommxcsi: CIOCOOHOCTH CaMOCTOATENIFHO MPHOOpETaTh HOBBIC 3HAHHS 1O XUMHH B
COOTBETCTBHM  C  JKM3HCHHBIMH  MOTPEOHOCTSMH,  HWCHOJIB30BaTb  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHUU JUIsl TMOMCKAa M aHajdu3a y4eOHOW M Hay4YHO-TIOMYJSpHOU
UH(GOPMALIMY XUMUYECKOTO COICPIKAHUS;

(dbopMUpOBaHHE U PA3BUTHE Yy 0OYUAIOMIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIIICHUS,
HaOJI0AATEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, TIPH IUTAHUPOBAHUH M [POBEICHUH XUMUIECKOTO SKCIICPHMCHTA,

BOCIIUTAHUE y OOYYAIOIKUXCS YOCKAEHHOCTH B T'YMAHHCTHYCCKOH HAIPAaBICHHOCTH
XUMHH, €€ BaXHOM pONM B PEIICHHMH [IOOANbHBIX MPOOJIEM  PalMOHAIBLHOTO
IPUPOOTIONB30BAHUS, MOIMOIHEHUS YHEPreTHUECKUX PECYPCOB U COXPAHEHHS MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEpEe)HOTO0 OTHOIIEHUS K TMPUPOJE U CBOEMY
3I0pOBbIO, @ TAK)KE MPUOOPETEHUS OIbITa UCTIOIB30BAHUS TOTYUYEHHBIX 3HAHUHN JIJIS1 IPUHSITHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMU SBICHUSAMH.

B yueOHOM m1aHe cpemHero oOIero oopa3oBaHus NpeaMeT «XHUMHUs» 0a30BOr0 YPOBHSI
BXOJIUT B COCTaB MpeAMETHOM 005acTu «EcTecTBeHHO-HAayYHbIE MPEAMETHI.

OO1ee yncao 4acoB, OTBEAEHHBIX ISl U3YYCHHUS] XUMUU, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanus, cocrapusieT 136 yacos yaca: B 10 kimacce — 68 yacoB (2 yaca B HEJEIO),
B 11 kimacce-68 yacoB(2 yaca B HEJENIO)

COILEPXAHME OBYYEHMUA
10 KITACC
OPTAHNYECKASA XUMUA

TeopeTnyecKkue OCHOBbI OPraHUYECKOM XMMHUHU

[IpenMeT opraHMYEeCKOM XMMHH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B MOIYUYECHUH
HOBBIX BEIIECTB M MarepuayioB. Teopuss CTPOEHHsS OPraHWYECKUX CcoeauHeHurn A. M.
BbytnepoBa, e€ ocHoBHbIe monoxkeHUA. CTpyKTypHble (DOPMYNbl OPraHMYECKUX BELIECTB.
T'omomnorus, nzomepusa. XUMHUUYECKasl CBA3b B OPraHUYECKHX COCIUHEHUAX — OJWHApPHBIE U
KpaTHBIE CBA3U.



[IpencraBnenue o0  KilaccupuKalMu  OpraHMYecKMX  BemlecTB.  Homenkmarypa
OpraHUYECKUX COCAUHEHUM (CHCTeMaTHU4ecKas) W TPUBHAJbHBIC HA3BaHUSA BaXKHEUIIHX
MPEACTABUTEIIECH KJIACCOB OPTaHUYECKUX BEIIECTB.

DKCIEPUMEHTAIBHBIE METOJIBI U3YUYEHHUSI BEUIECTB U UX MPEBPALICHHUI: O3HAKOMJICHHUE C
oOpa3iiaMu OpraHM4eCcKUX BEIIECTB M MaTepHajiaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYI
OpraHWYECKUX BEIIECTB, HAONIOJECHUE W OMNHCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB MO
MPEBpAICHUI0 OPraHUYECKUX BELIECTB MpPU HArpeBaHuUU (IUIaBICHHE, OOYIIIMBaHHE U
TOpeHHe).

YrieBonopoast

AJKaHBI: COCTaB M CTPOECHHME, TOMOJOTMYECKUU psiA. MeTaH W 3TaH — NpOoCTeHIIne
MpPEACTABUTENIN aJKAHOB: (PU3MYECKHE W XUMUYECKHE CBOICTBa (peakiuu 3aMeIeHUs U
TOpPEHUs ), HAXOXKEHUE B MPUPOJIC, TOTYyUYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psifl. DTUIICH U MPOMUJIIEH — MPOCTENIIne
NPEACTaBUTEIN aJKEHOB: (PU3MUECKMEe W XUMHYECKHE CBOMCTBA (peakuu TUIPUPOBAHMUS,
rajoreHUupOBaHUs, TUpaTallii, OKUCICHUS U TTOJIUMEPHU3AIINH ), IOTYyUYCHHE U IPUMEHCHHE.

Ankanuensl: OyraaueH-1,3 u metundyraguen-1,3: cTpoeHue, BaXKHEUIINE XUMHYECKUE
CBOMCTBa (peakius nonumepusamun). [lomydeHue CHHTETUUECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKUU psa. AlETUIEH —
IPOCTEHIIUN TPEeACTaBUTENb aAJIKMHOB: COCTaB, CTPOCHHME, (PUIMUECKUE U XUMUYECKHUE
CBOMCTBa (peakiuu THUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIApATAIlUU, TOPEHUs), TIOJyYeHUE U
IPUMEHEHHUE.

Apenbl. benson: cocraB, crpoeHue, (U3NUECKUE M XUMUYECKHE CBOMCTBA (peakilvu
raJOreHUpPOBAHUS U HHTpOBaHI/ISI) MOJIy4eHUE W TmpuMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoUCmea (PeaKyuu 2al02eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHUe U
npumererue. TOKCMYHOCTH apeHOB. [eHeTMueckas CBA3b MEXAYy YIIEBOAOPOIAAMH,
MPUHAJICKAINIMMHA K PA3IMUHBIM KJIACCAM.

[IpuponHbie UCTOYHUKH YTIIEBOAOPOAOB. [IpuponHbIii ra3 U momyTHbIC HEMTIHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEeperoHka, KpEeKUHT
(TepMuUecKu, KaTaauTudeckuit), muponus. [IpogykTel nepepaboTku HEYTH, UX TPUMECHEHHUE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaME@HHBIN yTOIb U IPOYKTHI €T0 TTepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJIbl U3YUYEHHUSI BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpasiaMu TuIacTMacc, KayaykoB U pe3uHbl, koiekiuu «HedTb» u «Yronby, MogenupoBaHue
MOJICKYJ1 YIJIEBOIOPOJOB M TaJOTEHOINPOM3BOAHBIX, IPOBEICHHE MNPAKTUYCCKON pPabOThI:
MOJIYYEHHUE ATUJICHA U U3YUYEHHUE €TI0 CBOMCTB.

PacuérHbie 3amaun.

Breluncnenuss 1Mo ypaBHEHHWIO XHMHYECKOM peaknuu (Macchl, o0bEMa, KOJIWYECTBA
MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEaKIMU IO HM3BECTHBIM Macce, 00BEMY, KOJUYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB MM MPOAYKTOB PEAKIIUM).

Kucaopoacoaepxanue opranudeckue coeIMHeHNsI

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOT W JTAHON: CTpOeHUE, (U3MYECKUEe U
XUMUYECKUE CBOICTBA (pEaKUUU C aKTUBHBIMU METaJlJIaMH, raJIoT€HOBOJOPOIAMU, TOPEHUE),
IpUMEHEHHE. BomopoaHble CBA3M MEXAY MOJEKYlIaMHU COUpTOB. JleHdcTBHE MeTaHoNa U
3TaHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHL. JTHICHIJIMKOAb W IIUIEPHH: CTPOEHUE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE CO IIETOYHBIMU METaUIaMH, KAYECTBEHHAs! peaKius
Ha MHOTOaTOMHbIE CHUpPThI). JleiicTBUe Ha opraHu3M 4YesoBeka. lIpumeHeHue muIepUHa U
ATUJICHIJIMKOJIA.

®deHoII: CTPOCHHWE MOJICKYNbI, (H3WYECKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denoma. [Ipumenenue penona.

Anpnerunipl U Kemowsl. DopManbAeTH]l, aleTadbJeruj: CTpoeHue, (puanueckue u
XUMUYECKUE CBOMICTBA (peaKiMu OKHUCICHUS U BOCCTAHOBJICHHUS, KaUECTBEHHbBIC PEAKIIHH),
MOJIyY€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHASI U YKCYCHAsI KUCIIOTHI:
cTpoeHne, (U3NYECKHUEe M XUMHYECKHE CBOMCTBa (CBOMCTBa, OOmIME I Kilacca KHCIIOT,
peakuus 3TepuduKainim), noirydeHue u npumenenne. CreapruHoBasi U OJIEUHOBAsE KUCIOTHI KaK
MPEACTABUTENN BBICIIUX KapOOHOBBIX KUCJIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
HX MOIOLIEE ICUCTBHUE.




Crnoxuble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
AKupsl. I'maponus xxupos. [Ipumenenue :xkupoB. buonornyeckas poap KUPOB.

VYrieBoasl: cocTas, KiaacCU(pUKALUS YITIEBOAOB (MOHO-, IU- U Noucaxapusl). [roko3a —
MPOCTEUIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHMSI MOJEKYNbl, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa (B3ammopneicTBue c ruapokcugoMm meau(ll), okucieHme aMMHAYHBIM PACTBOPOM
okcuna cepebpa(l), BoccTraHoBineHHE, OpOXKEHUE TIJIIOKO3bI), HAXOXKIEHUE B MPUPOIE,
npuMeHeHue, ononorudeckas poib. orocunres. @pykro3a Kak U30MEP IIIOKO3bI.

Kpaxman u nemniono3a kak npupoaHsie nonuMepbl. CTpoeHHe Kpaxmalia U LEJUTH0JIO03bI.
duznyeckre 1 XUMUYECKHE CBOMCTBA KpaxMalia (TUIPOIN3, KaUeCTBEHHAs! PEaKLUs C UOJIOM).

OKCHEpUMEHTAJIbHbIE METOABl M3YUEHHUsI BEHIECTB M UX MPEBpalleHUi: MPOBEICHUE,
HaOJIIOZIEHUE M OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, Kau€CTBEHHbBIE
peaKkuyu OAHOATOMHBIX CHUPTOB (oKkucieHue sTaHona okcuaoMm Menu(ll)), mMHOTOATOMHBIX
CUpTOB (B3amMmojeicTBUe muiepuHa ¢ ruapokcugom menu(ll)), ampaerupor (okucieHue
aMMHauHbIM pacTtBopoMm okcupa cepebpa(l) m rumpoxcugom wMenu(ll), B3aumopelicTBue
Kpaxmana C HOAOM), NPOBEIEHHUE NPAKTHUECKOM paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuértnnle 3agaumn.

Boluncnenuss mo ypaBHEHUIO XUMHYECKOM peakuuu (Macchl, 00BbEMA, KOJIUYECTBA
MCXOJTHOTO BEIIECTBAa WJIM MPOAYKTAa PEaKIMU MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUH).

A3zoTconepikallye OpraHu4ecKie COeIUHEHUSI.

AMMHOKHUCTIOTBI Kak am{pOTepHbIC OpraHu4Yeckue coeauHeHus. Dusznueckue U
XMMHYECKHE CBOMCTBA AMHUHOKHUCIOT (Ha TpUMepe IulMHa). buonornyeckoe 3HaueHHe
aMUHOKHCIOT. [TenTuapi.

benku kak mpupo/HBIE BHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBuuHasi, BTOpuUYHas U
TpeTHYHAasl CTPYKTypa OeikoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THUAPOJIN3, JI€HATypalus,
KaueCTBEHHbIEC PEAKIIMK Ha OCJIKH.

DKclepUMEHTaNIbHbIE METOJbl M3yY€HHUs BEIIECTB W HUX IMPEBpallleHUil: HAOMI0ACHUE U
ONMKMCaHUe JIEMOHCTPAIMOHHBIX OIBITOB: JAeHaTypauus OeJKOB MpU HArpeBaHHUM, IIBETHHIC
peaxIu OeIKoB.

BricokoMoiIeKy/IsIPHBIE COCAUHECHUSA

OCHOBHbBIE TOHSATUS XUMHH BBICOKOMOJIEKYISIPHBIX COEIWHEHHI: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIUMEpPU3ALUU, CPEIHss MoJeKylspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJIMMEPHU3ALINS U MTOJIUKOHECHC AU

OKCIEpPUMEHTAJIbHBIE METOJIbl M3YUYEHHUs BEIIECTB U UX MPEBPALICHUIN: O3HAKOMIICHUE C
oOpa3iaMu NMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayqyKOB.

MesKTpeIMETHBIE CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YYEHHHM OopraHuyeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HUCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHN, TaK H
MOHSATUN, SABIAIOUIUXCS CUCTEMHBIMH [IJISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBICHWE, HAy4YHBIA (DAKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHaiu3, CHUHTE3, KiIacCU(UKAIMs, TEPUOAUYHOCTh, HAOIIONEHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE.

@dusnka: marepus, 53HEPrus, Macca, aroM, OHIIEKTPOH, MOJEKYlla, SHEPreTUYeCKUui
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHHE BEIIECTBa, PU3NUECKUE BETUINHBI U
€AVHULIBI UX U3MEPEHUS.

buonorusi: knertka, opranusm, 6uocepa, oOMeH BelIecTB B OpraHuszMe, (OTOCHUHTE3,
OMOJIOTUYECKH aKTHBHBIC BEIIEeCTBA (OCIIKH, YIIIEBOBI, JKUPHI, PEPMEHTHI).

I'eorpadusi: MuHepalbl, TOpHBbIE OPO/IbI, MOJIE3HBIE UCKONIAEMbIE, TOTLIMBO, PECYPCHI.

TexHonorusi: nuiIeBble TPOAYKThI, OCHOBBI PAllMOHATIBLHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
JEKApCTBEHHbIE M KOCMETHMYECKHE Tpenaparbl, Marepuajbl M3 HCKYCCTBEHHBIX H
CUHTETUUYECKUX BOJIOKOH.

11 KJIACC
OBIIAS 1 HEOPTAHNYECKASA XUMUA



TeopeTrnueckue 0CHOBbI XMMHUH

XUMHUYECKUH 31eMeHT. ArtoMm. Sapo aroma, wu30TONBI. OIEKTpPOHHAs 00O0JOYKa.
DHepreTUYeCcKre YPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, d- 3nemMeHTbl. OCOOEHHOCTH
pacrpeieieHus1 IEKTPOHOB MO OPOUTAJISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOMIOB.
DJeKTpoHHAas KOH(PUTYypalus aTOMOB.

Ilepuonuueckuin 3axkoH u Ilepuommueckas cucrema xumudeckux diaeMeHToB [l .
MenneneeBa. CBs3b NEPUOAUUECKOTO 3aKOHA W [lepuognMyeckol CHUCTEMBI XHMHUYECKHUX
anemeHToB [[. 1. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOECHHUS ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHUYECKUX DIIEMEHTOB M OOpa3yeMbIX HUMH TPOCTBIX U CIOKHBIX
BEIIECTB MO IPyNIaM U MepUoAaM. JHAYEHUE EPUOINUYECKOrO 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKOW CBsI3M (KOBaJCHTHAas
HETOJISIpHAsT M TOJIsIpHasi, UOHHAs, MeTaJulndeckas). MexanusMmbl 00pa30BaHUs KOBaJIEHTHOU
XUMUYECKON CBsI3U (OOMEHHBIN M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DNEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCIICHUA. IOHBI: KATUOHBI U AHUOHBI.

BeniectBa MOJNIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. TNl KPUCTAUIMUYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKOU PEIIETKH.

[TonsTue o AucnepcHbIX cucremax. ICTUHHBIE ¥ KOJUIOUIHBIE PacTBOPBI. MaccoBasi 1011
BEILECTBA B PACTBOPE.

Knaccuduxanus Heopranudeckux coeauHeHnil. HoMeHkmarypa HeEOpraHWYECKHUX
BellleCTB. [ eHeThuecKkasi CBA3b HEOPraHMYECKHUX BEIIECTB, MPUHAMICKANIUX K Pa3IUYHBIM
KJ1accam.

Xumudeckas peaknus. Knaccudukanus XMMHYECKHX peEakiuidi B HEOPraHUYECKOW U
OpraHM4YeCKOW XMMHUHU. 3aKOH COXPAHEHUS MACChl BEILIECTB, 3aKOH COXPaHEHUS U MIPEBpAICHUS
SHEPryU NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paznuyHbIX (pakTtopoB. OOparuMble peaxiuu.
XuMmudeckoe paBHOBecue. PaKTOPBI, BIUSIONIME HA COCTOSHHE XHMHYECKOTO PaBHOBECHSI.
[Tpuaumn Jle Ilarense.

OnexrponuTudeckas auccouuanus. CuinbHble U cialble MeKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEILLECTB: KUCAsl, HEUTpaJbHas, IEIOUHAs.

OKHUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEPUMEHTAJIbHBIE METO/Ibl M3YyYEHHs BEIIECTB M HMX NPEBpAlllCHUN: AEMOHCTpalus
tabmun «Ilepuonnueckass cucremMa xumMuueckux snemeHToB JI. M. MenneneeBa», n3ydeHue
MOJIelIel KPUCTAJUIMUYECKUX PEeIETOK, HAONIONEHUE U OIMCAaHHME JIEMOHCTPAI[MOHHBIX U
71a00paToOpHBIX OMBITOB (pa3lioKeHHE MEPOKCHIa BOAOPONa B MPUCYTCTBUU KaTajiau3aropa,
ONpEeJIETIEHUE CPEAbl PACTBOPOB BEUIECTB C MOMONIBI0 YHUBEPCAIBHOTO MHANKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHYCCKON paboThl «BimsHue pa3nuyHbIX (PakTopoB Ha
CKOPOCTbh XUMHYECKOUN pEeaKIIUm».

Pacuérunie 3agaumn.

Pacuétel 1o ypaBHEHMAM XUMHYECKMX pEakUUd, B TOM 4YHCIE TEPMOXUMHUYECKUE
pacy€Thl, paCYETHI C UCIIOJIB30BAHUEM MTOHATUS «MACCOBAS JOJISI BELLIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. [lonoxenune HemeraiuioB B Ilepuoanueckonl cHuCTEME XHUMHUYECKHX
anemeHToB [[. M. MenneneeBa U OCOOEHHOCTH CTPOCHHS aroMoB. DPU3NYECKHE CBOMCTBA
HEMETAJJIOB. AJUTOTPOINHS HEMETAIUIOB (Ha MpUMepe Kucioposa, cepsl, hocdopa u yriiepona).

XVWMHUYECKNE CBOMCTBA BAXKHEWIINX HEMETAIIOB (TajoreHOB, cepbl, a3oTa, (ocdopa,
ymiepoga M KpPEMHHs)) M HUX COEIUHEHHH (OKCHUIOB, KHUCIOPOJICOAEPKAIIUX KHUCIOT,
BOZOPOIHBIX COCTUHCHMUI).

[IprMeHeHne Ba)XKHENIINX HEMETAJUIOB U UX COEAUHECHUM.

Meramnsl. [lonoxenne MeTtamnoB B llepuoandeckor cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOSHHS JICKTPOHHBIX 000JI04eK aTOMOB MeTailioB. OOmue
du3nyeckre cBorcTBa MeTaoB. CIUIaBbl METAIUIOB. DIEKTPOXUMUUYECKUN PAJl HAMPSHKEHUI
METAaJUIOB.

XWUMHUYECKHE CBOMCTBA Ba)XHEUINMX META/UIOB (HATpUW, KalWi, KaJbIUH, MarHui,
aJIIOMUHUM, ITUHK, XpPOM, JKeJIe30, MEJIb) U UX COCTUHEHUM.

OO6urue crocoOs! MonyYeHust MeTalyioB. [IpuMeHeHre MeTaIoB B ObITY U TEXHUKE.



OKCHEpPUMEHTAJIbHBIE METOAbl M3yUYEHMs] BEIIECTB W WX TNpPEeBpalllcHUH: H3yUYeHHE
KOJIJIEKIIUU «MeTallibl U CIUIaBbl», OOpa3llOB HEMETAJIOB, PEIICHHE HKCIEPUMEHTAIbHBIX
3aja4, HaOMOAEHUWE U  ONUCAHME JEMOHCTPAIMOHHBIX U  J1aOOPAaTOPHBIX  OMBITOB
(B3auMOJeCTBUE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KUCIOT M IIEJI0YEH, KaueCTBEHHbIE
peaKIuy Ha KaTUOHBI METAJLJIOB).

PacuéTtnbie 3amaun.

PacuéTtsl maccel BemecTtBa wid 00ObEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEaKIIUH, €CIH OJJHO U3 BEIIECTB UMEET MPUMECH.

XUMHA 4 JKU3HDb

Ponb xumuu B o0ecrieueHnH IKOJIOTUUECKOM, IHEPTeTUYECKON U MUIIIEBOM O€30MacHOCTH,
pa3BuUTUU MeauluHbL. [lOHSTHE O HaAy4YHBIX METOAaX IMO3HAHUS BEHIECTB M XUMHUYECKUX
peaKkuum.

[IpencraBnenus 00 OOMIMX HAyYHBIX MPHUHIUMIAX TMPOMBIIUICHHOTO TMOJTYyYCHHS
BaYKHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEIIECTB W MarepualioB: BaXKHEUINHNE CTPOUTEIbHBIE MaTepUaIbl,
KOHCTPYKITMOHHBIE MaTepHuajbl, KPacKH, CTEKJIO, KepaMHKa, MaTepuajbl sl AJICKTPOHUKH,
HaHOMAaTepUaJIbl, OPraHMUECKUE U MUHEPAIbHBIC YIOOPEHUSI.

XuMHUST U 37I0pOBbE YEJIOBEKA: IMpaBHJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IMPENapaToB,
npaBuia 6€30MacHOTO UCTIOIB30BaHUS MIPENAapaTOB OBITOBON XMMUHU B MIOBCETHEBHOMN JKU3HHU.

MexrpeaMeTHbIE CBSI3H.

Peanuzanusi MEXXNIpeIMETHBIX CBSI3EH MPU M3YYCHUU OOIIel U HEOPraHUYECKONH XUMHUU B
11 kmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHATUW, TaK W TIOHATHH, SBISIOMMXCA CHUCTEMHBIMU JJIi OTJAEJIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSATHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH, Teopus,
aHaJIu3, CUHTE3,  Kjiaccu(dukanus, TMepUOAUYHOCTh,  HAOIIOACHUE,  DKCIICPUMEHT,
MOJICIMPOBaHUE, U3MEPEHNUE, SIBJICHUE.

®dusuKa: Marepus, dHEPrusi, Macca, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
PaaIno0aKTUBHOCTb, MOJICKYJIA, SHEPTETUUECKHUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarnoe
COCTOSIHHME BEIIeCTBa, (U3NUECKHUE BETUIMHBI U €IMHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorusi: kimetrka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- W MHKPODIEMEHTHI,
BUTaMHUHBI, OOMEH BEIICCTB B OpraHU3ME.

I'eorpadusi: MuHEpaIbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIC UCKOMTAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHonorus: XUMHAYECKast MPOMBIIIJIEHHOCTD, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MarepuaioB, CEJILCKOX03AHCTBEHHOE MPOU3BOJICTBO, MUIIEBas
IIPOMBITIJICHHOCTh, (papMarieBTU4YecKass IMPOMBIILICHHOCTh, IPOW3BOJACTBO KOCMETHUYECKUX
IpernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB, SJIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMU A

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaraM OCBOEHHS OOYyYarolUMUCS
porpaMM CpeHero o0IIero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IPEAMETHBIM).
HayuyHo-MeTonnueckoil OCHOBOM Juisl pa3pabOTKH IUIAaHUPYEMBIX pEe3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CpeHero oo1ero o0pa3oBaHus SBISETCA CUCTEMHO-AEATENbHOCTHBIN MOIXO]I.

B cooTBEeTCTBUM C CHCTEMHO-AESTENBHOCTHBIM TOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yAbTaTOB OCBOEHUS MpeaMeTa «XHUMHS» Ha YPOBHE CpedHero oomiero oOpa3oBaHUs
BbIJICJICHBI CJIEYIOIINE COCTABIISIONINE:

0CO3HaHHE OOYYAIONIUMHUCS POCCUUCKON TPa)KJaHCKON UJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOONPEIEICHUIO;

HaJIM4KUe MOTUBAIMU K 00Y4YEHHUIO;

L[EJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JTMYHOCTH HAa OCHOBE KITHOUEBBIX
LIEHHOCTEH 1 UCTOPUUECKUX TPaauLIMi 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh 0OYyYalOIIMXCsI PYKOBOJCTBOBATHCS B CBOEU JI€ATEIBbHOCTH
LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMHU, NPHUCYLUIMMHU IIE€JOCTHOH CHUCTEME XHUMHYECKOIrO
oOpa3zoBaHus;

HaJIM4YKUe MPABOCO3HAHUS JKOJIOTMYECKONW KYIBTYpbl M CIIOCOOHOCTH CTaBUTH €U U
CTPOUTH KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE pe3ylbTaTbl OCBOCHUSI TpeaMeTra «XUMUs» JIOCTUTAIOTCS B E€IMHCTBE
yu4eOHOM W BOCIUTATENBLHOW JESITEIbHOCTH B COOTBETCTBUU C TYMaHUCTHUYECKHUMH,
COLIMOKYJIETYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€allaMU POCCHICKOTO
IpaKJaHCKOTO O0O0IlecTBa, MPHUHATHIMU B OOIIECTBE HOPMAMH M TpaBUJIAMHU TOBEICHUS,
CIIOCOOCTBYIOIIMMHM  TPOIIECCaM  CaMOINO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTH O0YYarOUTUXCS.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUSA NMPeAMETa «XUMUS» OTPAKaOT CHOPMUPOBAHHOCTh
OMbITAa TO3HABATENILHON M TPAKTHUECKOW JAESITENIbHOCTH OO0YyYaloUIUXCs IO peanu3aluu
OPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa:xaaHCKOT0 BOCTIUTAHUA:

OCO3HaHMS 00YYAIOIIMMUCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00S13aHHOCTEH, yBaXKCHHUSI
K 3aKOHY U IPaBOIOPSAIKY;

IPEACTABICHUSI O COLMAJIBHBIX HOpPMaxX U MpaBUIaX MEXKIWYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH TIPU CO3MAHUHM y4eOHBIX
NPOEKTOB, PEIIEHWH Y4YEOHBIX M I[IO3HABATEIbHBIX 3aJ]la4, BBIMOJTHCHHUH XUMHUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JPYTUX TIPY aHAJIU3E PA3TMYHBIX BUJIOB YU€OHOH JACSATEIBHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOIO OTHOIIEHHS K HCTOPUYECKOMY M HAy4HOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUU;

YBa)KE€HUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPUHU M NMPAKTUUYECKOTO NMPUMEHEHUS
XAMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHUS HAYKH €CTh PE3YJbTaT JUIMUTEIbHBIX HAOIIONEHUH,
KpPOMOTJMBBIX YKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSSHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpeca M T[IO3HABATEJIbHBIX MOTHBOB B TIOJYYEHHH M TMOCIEAYIOUIEM aHalu3e
uHGOpPMAINH O IEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEeUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS :

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO NTOBEICHMUS;

CIIOCOOHOCTH OLICGHUBATh CUTyalldd, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMU, W
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHWBaTh CBOE IOBEIECHHE W IOCTYNKU CBOMX TOBAPHILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX OCTYIIKOB,;

4) popmupoBaHus KyJbTYpPbI 310POBbSI:



MOHUMAaHUsl LEHHOCTEeH 340poBoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U MICUXUUECKOMY 3/10POBBIO;

coOMofIeHUsl MpaBmil 0E30MacHOr0 OOpalleHusl ¢ BEIIECTBAMHU B OBITY, OBCEIHEBHOM
KU3HU U B TPYIOBOU JIEATEIILHOCTH;

MOHUMAHMS I[IEHHOCTU TNPaBUJ HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaAIUSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HU JIOACH;

OCO3HAHMUSI TOCJICICTBUN U HEMPUSATUS BPEAHBIX MPUBBIUCK (YIMOTPEOJICHUS aJIKOTOJS,
HAapKOTUKOB, KypEHUs);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON JI€SITEIbHOCTH,
0O0I1IeCTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX AEATECIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3a7ad COIMaJIbHOU
HaIlPaBJIECHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJbI);

UHTEpECa K MPAKTUYECKOMY M3YUYEHHUIO MPodecCuil pa3InuyHOro poja, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUS TTPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXKEHUS K TPYY, JIIOISAM TPyJa U pe3yJbTaTtaM TPYIAOBOU ESITEIHHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAWBUYaJdbHOU TpaeKTOpUU OOpa30oBaHUs,
Oynymiet mnpodeccuu u peanusaliu  COOCTBEHHBIX JKM3HCHHBIX TIUIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHU, UHTEPECOB U MOTPEOHOCTEN 00111€CTBA;

6) 3K0JI0rMY€eCKOro BOCIIMTAHUA:

DKOJIOTMYECKH  I1eJ1eCO00pa3HOTO  OTHOIICHUS K  TpUPOAE, KaK  HCTOYHHKY
CYIIIECTBOBAHUS KM3HU HA 3eMJIC;

NOHUMaHUsI  TIOOAJBHOTO  XapakTepa  DKOJOTMYECKUX  MPOOJieM,  BIUSHUS
PKOHOMHMYECKHX MPOIECCOB HA COCTOSIHUE TIPUPOTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHMUSI HEOOXOJUMOCTH WCIIOJIb30BAHUSI JOCTHKEHUM XUMHUHU [IJIsi  pPElICHUs
BOIIPOCOB PAITMOHATBLHOTO IPUPOAOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS NEUCTBUMN, MPUHOCIUIUX BpEl OKpYKAOLEH NPUPOIHOU cpele,
YMEHUS IPOTHO3UPOBATH HEeOJIaronpusiTHIE HKOJIOTUYECKHE NOCJEACTBUSA
IpEeANPUHUMAEMBIX IEVCTBUI U MPEAOTBPAILATh UX;

HaJU4Yusl Pa3BUTOrO 3KOJIOTMYECKOrO MBINUIEHUS, SKOJOTMYECKON KYyJIbTYpHI, OIBITA
NEATEIbHOCTH HSKOJIOTUYECKOM HaNpaBI€HHOCTH, YMEHHMS pPYKOBOJICTBOBATbCS HUMHU B
NO3HABaTEeIbHONW, KOMMYHHMKAaTUBHOM M COIMAJIBHOM MPAKTUKE, CIOCOOHOCTH M yMEHUS
AKTUBHO MPOTHUBOCTOSATH UJICOJIOTUH XeMOpOOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKW U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeIMPUKA XUMHH KaKk HayKd, OCO3HaHHs e€ pond B (HOpPMHUPOBAHUU
pPaIMOHAIIBHOTO HAYYHOTO  MBINIJICHUS, CO3JIaHUM LEJOCTHOTO TMpEJCTaBlIeHUs 00
OKpY’KaloIlleM MHUPE Kak O €IMHCTBE HPUPOAbl U YEJIOBEKa, B TMO3HAHUM TMPUPOAHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPOOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTA XHMHH JJIi COBPEMEHHOM IUBUJIM3AIMUA: B €€
T'YMaHUCTUYECKON HANpPaBJICHHOCTHU U Ba)KHOW POJIM B CO3[JaHUM HOBOW 0a3bl MaTepualibHON
KYJABTYpBI, PEIICHHH T[I00albHBIX MPOOJIEM YCTOWYHUBOTO pPAa3BUTHS 4YEIOBEYECTBA —
CBIPbCBOM, DHEPreTHYCCKOM, IHINEBOM MW HSKOJIOTHYECKOW OC30MacHOCTH, B Pa3BUTHU
MEIUITMHBI, OOECIIEYCHUH yCIOBUN YCIENTHOTO TPY/la M SKOJOTUYECKH KOM(OPTHOU KU3HU
Ka)kJ0ro 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IIOHMMAHUSl CYIIHOCTH METOJIOB TO3HAHUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJB30BaTh MOJTy4YaeMble 3HAHUS
JUIsL aHain3a U OOBSICHEHMS SIBIIGHUM OKPYXKAIOIIEro MHUpa M MIPOUCXOISIIUX B HEM
M3MCHCHHM, YMEHHUS JellaTh OOOCHOBaHHBIE 3aKJIIOUEHUS HA OCHOBE HAyYHBIX (DAaKTOB U
MMEIOIIUXCS TAHHBIX C LEJbI0 MOJYYEHUS! JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIIOJIb30BaTh XHWMHUYECKHE 3HAHUS [JI PEUICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM AEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTM K HEMPEPHIBHOMY OOpPa30BaHHUIO MU CaMOOOpPA30BaHHUIO, K
AKTUBHOMY [IOJIyYEHHUIO HOBBIX 3HAHUW IO XUMUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3idu4HbIX cdepax mnpodeccruoHanbHOM
TESTETHPHOCTH.

METAITPEIMETHBIE PE3VYJIBTATDBI

MeramnpeameTHbie pe3yiabTaTbl OCBOCHHUSI Y4EOHOro mnpeaMera «XUMHs» Ha YpPOBHE
cpenHero o01iero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIUILUIMHAPHBIC
(MexnpenMeTHbIe) OOICHAyYHbIC TOHSTHUS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U crneruduKy METOIOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPIUs, SIBICHHUE, MPOIECC, CUCTeMa, HAy4HbId (haKkT, MPUHLMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OPHs, HUCCIIeOBaHWEe, HAOIIONCHUE, U3MEPEHHE, DKCIIEPUMEHT U
Jpyrue);

YHUBEpPCAJIbHbIC  y4eOHBbIE  JeicTBUS  (TO3HABAaTENIbHbIE,  KOMMYHUKATHBHBIC,
peryisiTuBHbIC), oOecneunBaronue ¢GopMupoBaHue Q(YHKIMOHAIBHOM T'PaMOTHOCTH H
COIMATILHON KOMITIETEHIIUN 00YYatOINXCS;

CIIOCOOHOCTh  OOYYalOIIUXCSl ~ HCMOJB30BaTh  OCBOEHHBIE  MEXKJIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECCKUE 3HAHUS M yHUBEpCAJIbHbIC Yy4ueOHbIE IEWCTBHUS B TO3HABATCIILHOU U
COLMAJIBHOU IIPAKTUKE.

MeranpeamMeTHble Pe3yabTaThl OTPAXalT OBJIAJICHUE YHHBEPCAJIbHBIMU YYCOHBIMU
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSIMHU.

OBianeHne yHUBEPCAJTbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH JI€HCTBUAMMU:

1) 0a3oBbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOSITEILHO (POpMYITUpPOBaTh M aKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMarpuBarTh;

OTIPENIECTISATh 1M JICSITSIHbHOCTH, 3a/iaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHTB PE3YbTaThl AEATEIbHOCTH C IOCTABIECHHBIMHU LIEJISAMU;

UCITIOJIB30BaTh NPU OCBOCHUM 3HAHHMM NMPUEMBI JJIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHblE MPHU3HAKM TOHATHUM M YCTAaHaBIMBATh WX B3aMMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHS I 00BSACHEHUS OT/IETbHBIX (DaKTOB U SBJICHUN;

BbIOMpATh OCHOBAaHUA U KPUTEPUM IS KiIacCU(UKALUU BEUIECTB W XUMHUYECKUX
peaKkuuii;

yCTaHABIIMBATh IPUYNHHO-CIIECACTBEHHBIE CBSI3U MEXIY N3YyYa€MbIMU SBICHUSIMU;

CTPOHUTH JIOTMUECKHUE PACCYKJCHHUS (MHIYKTUBHBIE, IEAYKTUBHbBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIBI U 3aKIIOYEHUS;

IPUMEHATH B IIPOLIECCE MO3HAHUSA, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIIH, TPeoOpa3oBbIBATh MONETBHBIC NPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOIN)
DIIEMEHTa, XUMHUYeckas (opMmyna, ypaBHEHHE XHWMHUYECKON peakluu — TMpH PEHICHUH
y4eOHBIX TO3HABATEIBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh HA3BaHHBIC MOJEIHHBIC
MpPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BEHIECTB U
XUMHUYECKUX PEAKIIUH.

2) 0a3oBble HUCCJIeI0BaTeIbCKHE IelCTBHSI:

BJIAJI€Th OCHOBAaMH METOJ0B HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHil;

dbopMynupoBaTh 1EAM € 3aJa4d  HUCCJIEIOBAaHUS, HCIOIb30BaTh IOCTABICHHBIC W
CaMOCTOSATETTILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHUS U
OCHOBBI ii (POPMHUPOBAHUS THUMOTE3BI IO TPOBEPKE NPABMIHBHOCTH BBICKA3bIBAEMBIX
CYKIECHUU;

BJIAJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI M MPOBEICHUS YUYEHHYECKHX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH  YMEHHA  HaOmogaTh 3a  XOAOM  TIpolecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €r0 Pe3yabTaT, (HOpMyIupoBaThb OOOOIIEHUS U BBIBOJbI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJAbTATOB MCCIEIOBAHUS, COCTAaBIATh OOOCHOBAHHBII
OTY€T O IMPOAEIaHHOUN padoTe;

MpUOOpEeTaTh OMNbIT YUYEHUUYECKOW MCCIIENOBATEILCKOM M TPOEKTHOW JIESITEIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOATEIBHOMY IOHMCKY METOJIOB pPEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOAOB MO3HAHMUS.

3) padora c uHpopManUei:



OPUEHTUPOBATHCA B PA3IWYHBIX HCTOYHUKAX HH(pOpManuu (HaAyyHO-HOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE mocoOus, pecypcbl WHTepHeTa),
aHaJIM3UpoBaTh MH(GOPMALIMIO PA3IUYHBIX BUAOB U (QOpPM MPEACTaBICHUS, KPUTHYECKHU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyaupOBaTh 3alpoChl U MPUMEHATh PaA3IMYHbIE METOABI MPU MOMCKE U OTOOpE
uH(pOpMaLK, HEOOXOTUMOM ISl BBIMOJIHEHUS YUEOHBIX 3a7ja4 ONPEEIEHHOIO TUIIA;

MPUOOPETATh OMBIT UCIIOJIB30BAHMS MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3TUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYI0 (GOpMYy TMpeAcTaBieHHUs HH}OpMauu
(cxembl, rpaduKy, AUarpaMMsbl, TaOJUIbL, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHbIA $3BIK B KaueCTBE CPEACTBa MpU pabdoTe C XUMHYECKOU
nHpopManuel: TPUMEHATh MEXIpeaAMEeTHbIe ((U3MYECKHEe M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIbI, pOpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HAIVISITHOCTH.

Ogi1ajeHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUAMM:

3aJ1aBaTh BOMPOCHI 0 CYIIECTBY 00CYX/1aeMOM TEMbI B XO/I€ 1MaJIOTa U/WIIN TUCKYCCHUH,
BBICKa3bIBaTh HJEH, (QOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS
MIPEUTOKEHHOMN 3a71a4K;

BBICTYIIATh C MPE3EHTAlUeN Pe3yabTaToOB MMO3HABATEIBLHOU NESITEbHOCTH, MOJYYEHHbBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TMpPU BBHIMOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoekTa M (OPMYyIUPOBATh BBHIBOABI MO pe3ylibTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUH MYTEM COTIaCOBAHMSI MO3UIUHN B X0/I€ 0OCYXX/IEeHHU U 0OMEHa MHEHUSIMHU.

Ogi1aieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU JI€CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISTH CBOIO MO3HABATENIBHYIO JESITEIBHOCTD,
onpezenss e€ 1eNu U 3a7a4d, KOHTPOJIUPOBATH U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeJiaraeMblii aJropuTM JAEHCTBUN NP BBINOJIHEHUN YY€OHBIX U UCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh Haubonee 3P PeKTUBHBIN CIOCOO UX PEIICHUs ¢ YUETOM MOJIY4E€HHSI HOBBIX 3HAHUI
0 BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYHIECTBIISITh CAMOKOHTPOJb CBOEW JEATENBHOCTHM Ha OCHOBE CaMoOaHalIu3a M
CaMOOILICHKH.

INPEJMETHBIE PE3VYJIBTATbI

10 KJTACC

[IpenmeTHbIE pe3yabTaThl 0CBOEHUS Kypca «Opranndyeckas XUMUsD OTPAKAIOT:

c(hopMHUPOBAaHHOCTH TMPEJCTABICHHH O XUMHUUYCCKOM COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpA, POJIM XMMHH B TO3HAHUU SIBICHHUN MPHUPOABI, B (HOPMHUPOBAHUU
MBIIIICHUSI W KYIbTYypbl JHUYHOCTH, €€ (PYyHKIMOHATHLHOW TPAMOTHOCTH, HEOOXOMMMOW st
pEIICHHs] TPAKTUYECKUX 3a/lad M IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CPELIE;

BJIAJICHUE CHCTEMOM XWUMHMUYECKUX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJAraroIIve
MOHATHS (XMMHYECKUW DJIEMEHT, aToM, OJJEKTPOHHas oO0O0JIouka aroma, MOJIEKYIa,
BaJICHTHOCTh, d3JEKTPOOTPHUIIATEILHOCTh, XWMHUYECKas CBSI3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpaméHHAs), MOJb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YITIEPOIHBIN
ckenet, (yHKIMOHAJNbHAs TPyINIa, pagukall, U30MepHus, HU30MEpbl, TOMOJOTHYECKUUN psI,
TOMOJIOTH, YIJIEBOJOPO/BI, KUCIOPOA U a30TCOAEPKAIIME COCAUHEHUSI, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COEIUHEHUS); TEOPUM M 3aKOHBI (TEOpHs
CTpoeHUusl oprannueckux BemecTB A. M. BytiepoBa, 3akoH COXpaHEHHUsI MaccChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN A3bIK XUMHH; MUPOBO33PCHUECKUE 3HAHUA, JICKAIINUE B
OCHOBE MOHUMAaHMSI TPUYMHHOCTU U CUCTEMHOCTU XUMHUUYECKUX SIBICHUM, (PAKTOJIOrHNUYECKUE
CBEJICHUSI O CBOICTBaxX, COCTaBe, MOJIYYEHUH U OE€30MaCHOM HCIOJIb30BAHUM BaXKHEUIIHX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU €SI TEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAaHHOCTh ~ YMEHUU  BBIABISATH  XapaKTepHbIE  MPU3HAKA  TOHATHIA,
YCTaHABIMBAaTh UX B3aUMOCBS3b, WCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU ONUCAHUU
COCTaBa, CTPOCHUS U NPEBPALICHUN OPraHUYECKUX COCAUHECHUN;

c(hopMUPOBAaHHOCTH YMEHHI UCIOJIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJII COCTAaBJICHUS
MOJICKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpamIEHHON) (QOpMYNT OpPraHUYECKHUX
BEIIECTB M yPABHCHUM XUMHYECKUX PEAKLIHM, M3rOTaBIMBATh MOJCIH  MOJIEKYII
OpPraHMYeCKUX BEIIECTB IS WUIIOCTPALMM HMX XHUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOECHHUS;

chopMUPOBAaHHOCTH ~ YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYCHHBIX
OpraHWYECKUX BEIIECTB MO HUX COCTABy U CTPOCHUIO K OMNpeAeiIEHHOMY KIAcCy/TpyIIe
COEIMHEHUN (yrneBogopobl, KHUCJIOPOA " a30TCOAEpKAIINEC COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIC ~ COCJWHEHHUsI), JaBaTh MM Ha3BaHUSA [0 CHUCTEMaTHYECKOU
Homenknarype (IUPAC), a Takke mNpUBOIUTH TpUBUAIBHBIE Ha3BaHMUS OTAEJIBbHBIX
OpraHUYECKUX BEUIECTB (ITHWIICH, MPOMUJIEH, alleTUJICH, dTUJICHIIINKOIb, TIUIEpUH, (peHo,
dbopmanpaerua, aneTaNbAeTul, MypaBbHHAs KHUCIOTA, YKCYCHas KHCIOTa, OJEHWHOBAs
KHUCIIOTa, CTEapUHOBAsI KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMall, 1eJUTH0I03a, TIUIUH);

c(hopMUPOBAHHOCTh YMEHHS OMPEACNISATh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKHUX
COeIMHEHUAX (OJJMHAPHBIE U KPATHBIE);

c(hopMUPOBAaHHOCTh YMEHHUSI MPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa ajist 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB,;

c(hopMUpPOBAaHHOCTh YMEHHMH XapaKTepH30BaTh COCTAB, CTpPOCHUE, (HU3NUYECKUE U
XUMHUYECKUE CBOMCTBA TUMHUYHBIX NPEIACTABUTENICH PAa3JIUYHBIX KJIACCOB OPraHUYECKUX
BeIIeCTB (METaH, 3TaH, JTWUJIEH, NMPOIMWICH, aleTwieH, OyramueH-1,3, metunOyraauen-1,3,
OCH30JI, METaHOJI, TAHOJ, ATUJICHIIMKOJb, MIUIEPUH, (PEHOJI, alleTaabJAeTu1, MypaBbuHAs U
YKCyCHasi ~ KHUCJIOTBhI, TJIIOKO3a, Kpaxmaji, [eJUI0jI03a, AaMUHOYKCYCHas  KHCJIOTa),
WUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKIY HHMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKUX PEaKIUi ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (hopmyi;

C(hOpMHPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKHU YIIEBOJOPOTHOTO CHIPHS
(HedTh, TPUPOIHBIN Ta3, Yrojib), CIOCOOB MX MEPEpadOTKU U MPaKTUYECKOEe MpPUMEHEHHE
POAYKTOB MEpPepadOTKu;

c(hOpMHUPOBAaHHOCTH YMEHUW MPOBOIUTH BBIYUCICHHS [0 XUMUYECKHM YpaBHEHUSM
(Macchl, 00BbEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA PEAKIMU IO MU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJIHOTO U3 MCXO/IHBIX BEIIECTB WU MPOIYKTOB PEaKIINN);

c(hopMHUpPOBAaHHOCTh YMEHHMH BJIaJACTh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX MeETOAAX
HAyYHOT'O I[IO3HAHUS, MCHOJb3YEMbIX B XHMHUHU IPU H3YYEHUU BEIIECTB M XUMUYECKUX
aBeHni  (HaOJIomeHHe, W3MEpPEHUE, OKCIIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHMS ISl NPUHATUS PELUICHUW B KOHKPETHBIX >KMU3HEHHBIX
CUTYyallHsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IIPUMEHECHHUEM;

c(hopMHPOBAaHHOCTH YMEHUH COOIIOAATH MPaBHIIa MOTH30BAHUS XUMHUUECKON MOCYI0N U
naboparopHbIM  00OpYyIOBaHHMEM, a TakKe IMpaBuia OOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBUH C UHCTPYKITUSIMU IO BHIMIOTHEHHUIO JAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBITIONHATH XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHUs] OPraHMYECKUX BEIIECTB MPH HArPEBAHUM, MOJYYEHUE STUJIICHA U H3yUCHHE
€ro CBOICTB, KaueCTBCHHBIC PEAKIIMM OPTAaHMYECKUX BEIIECTB, JCHATypalus OEIKOB IMpHU
HAarpeBaHWM, I[IBETHBIC pEAKIUH OCEJIKOB) B COOTBETCTBHM C TIPABHJIAMH TEXHUKH
O0e3omacHOCTH TIpU OOpalleHnH C BeHmEeCTBaMU U J1aO0OpaTOPHBEIM  OOOpPYIOBAaHUEM,
MPENCTABIATh PE3YAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHUU
COOTBETCTBYIOIINX PEAKIH 1 (POPMYITHUPOBATH BEIBOJBI HA OCHOBE ITUX PE3YJbTATOB;

c(hOopMHPOBAaHHOCTh YMEHUW KPUTHUYECKHA aHAIM3UPOBATh XUMUYECKYI0 WH(MOPMAIHIO,
MOJIy4YaeMyl0 M3 Pa3HbIX MCTOYHUKOB (cpencTBa maccoBoil uH(popmanuu, WHTepHeT u
IPYTHUX);

c(hopMUPOBAaHHOCTh YMEHHI COOJIIOATh MpaBHJIa JKOJIOTUYECKU 11eJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOU NESATEIBHOCTH B LEISAX COXPAHEHHUSI CBOErO 3/I0POBbSl U
OKPYXAIOIIECH MPUPOIHOMN Cpelibl, 0CO3HABATh OMACHOCTh BO3JACHCTBUS HA KMBbIC OPTaHU3MBbI
ONPENENEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica nokasarens II/IK, moscHaTts Ha



IpUMEpPaxX CHOCOObl YMEHBIIEHHS M MPEIOTBpAICHHs] HMX BpPEIHOTO BO3JICUCTBUS Ha
OpraHU3M 4Y€JIOBEKa,;

ISl 00y4aroIUXCsl ¢ OTPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XMMHYECKUX SIBICHUI;

IUIA CIENbIX M CIa0OBUAAIIMX OOy4YarOIUXCsA: YMEHHE MCIOJIb30BaTh pPeEIbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nmns 3anucu Xumudeckux GopMmyi.

11 KJIIACC

[IpenmeTHbie pe3ynabTaThl OCBOeHUS Kypca «OOIass M HEOpraHuuecKas XUMU»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAayYHOU KapTUHBI MHpA, POJIM XHMHHM B MO3HAHUM SIBICHUM MPUPOIbI, B (DOPMUpPOBAHUU
MBIIUICHUSI U KYTBTYPBI JIMYHOCTH, €€ (PYHKIIMOHATBHON T'PaMOTHOCTH, HEOOXOAMMOM st
pelieHrsT TPAKTUYECKUX 3aJad U DKOJOTHMYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U MPUPOTHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOUINE
HOHATHSA (XMMHUYCCKUN DJIEMEHT, aroM, W30ToIl, S-, P-, d- 3JIeKTpOHHBIE OpPOUTAIM ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIDHBIM O0BEM, BaJIGHTHOCTH, JIEKTPOOTPUIIATEILHOCTh, CTEIICHB
OKHCJICHUS, XUMHYECKasi CBA3b (KOBaJICHTHAs, HWOHHAs, MeTaJuIM4ecKasi, BOJOpOIHAs),
KpUCTAJUIMYECKass pEIIETKA, THUIIBI XUMHUYECKUX PEaKkluid, pacTBOp, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOJIUTUUYECKAS TUCCOIUALINS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peaklnHM, XUMHUYECKOE pPaBHOBECHE); TEOPUU M  3aKOHBI  (TEOpus
AJIEKTPOJIMTUYECKON Juccouuanuu, nepuomndeckuii 3axkoH [[. M. Mengeneesa, 3akoH
COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS YHEPTUU MIPU XUMHYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHUS,
Jexane B OCHOBE IOHUMAaHMsS NPUUYMHHOCTH M CUCTEMHOCTH XWMHYECKHUX SIBJICHUM,
(dakTomOrMuecKue CBEIACHUS O CBOMCTBaX, COCTaBe, IMOIYYEHUH U  OE30MaCHOM
UCIIOJB30BAaHUM BAaXHEHIIMX HEOPraHMYECKUX BeIIeCTB B OBITY M MPaKTHYECKON
NEeATEIbHOCTH YEJI0BEKA,

ChOPMHPOBAaHHOCT, ~ YMEHUW  BBIABIATH  XapaKTepHblE  NPU3HAKK  TOHSTHIA,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE MOHATHS IPHU ONHCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAaHHOCTh YMEHHI HCIOIB30BaTh XUMUUECKYI0 CUMBOJIUKY JUIsI COCTABIICHHUS

OpMYJl BEIIECTB M YPAaBHEHUN XUMHUYECKHUX PEAKIUH, CUCTEMAaTUYECKYI0 HOMEHKJIATYpy
IUPAC) u TpuBHalbHBIC Ha3BaHUS OTMEJIBHBIX HEOPTraHMYECKUX BEUIESCTB (yrapHBIM ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHas U3BECTh, HETall€Hasi U3BECTh, MUTHEBAS COAA, MUPUT U
Ipyrue);

c(hOpMHPOBAaHHOCTH YMEHUH ONpENeNsATh BAJICHTHOCTh M CTENEHb OKHCICHHSA
XUMHYECKUX DJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOM CBA3U
(xoBasieHTHAasl, HOHHAsI, METAJUTNYECKasi, BOJOPOAHAs) B COEIMHEHUSIX, TUIl KPUCTAIITNYECKON
PEIETKH KOHKPETHOTO BelIeCcTBa (aTOMHas, MOJEKYJspHas, HOHHAs, MeTaJUIM4ecKasi),
XapakKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUN;

c(hOpMHPOBAaHHOCTH, YMEHHH yCTAHABIHMBATH TMPUHAJICKHOCTh HEOPTAHHUUYECKUX
BEIIECTB 0 UX COCTaBY K OMPEAeIEHHOMY KIIACCY/TPYIINE COSANHEHUH (MPOCTHIC BEIIECTBA —
METaJUIbl U HEMETAJUIbI, OKCUbl, OCHOBAHUSI, KUCIOThI, aMPOTEPHBIE TUIPOKCUIBI, COIH);

c(hOpMHPOBAaHHOCT, YMEHHU PACKPBIBATH CMBICH Tepuoandeckoro 3akoHa J[. .
MeHnneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PYHKIUU;

chOpMHPOBAaHHOCTh yYMEHHHA XapaKTEpHW30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX EMEHTOB |—4 nepuonos [leprnoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /1.
W. MeHnneneeBa, HCIONB3Ys TOHATHS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAINY, «IHEPIETHUCCKHEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COCIMHEHUH IO nepuoaaM u rpymmnam [lepruoguyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB /I,
H. Menpeneena;

c(hopMUPOBAaHHOCTh YMEHHMI XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE
CBOWCTBA HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KIIACCOB, MOATBEPXKAATh CYLIECTBOBAHHE



TCHETUYECKON CBS3M MEXKAYy HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(hopMUPOBAHHOCTh YMEHUS KIACCUDUIIMPOBATh XUMUYECKUE PEAKIUU MO PA3TUYHBIM
MpU3HaKaM (YHCIIy M COCTaBy pearupyrolnx BEHIECTB, TEIIOBOMY 3 (eKkTy peaxiuu,
W3MEHEHUIO CTENEHEW OKHUCICHHS DIIEMEHTOB, OOpaTUMOCTH  pEaKkIuu, Yy4acCTHUIO
KaranmzaTropa);

c(hopMUPOBAaHHOCTh YMEHUU COCTABIATh YPAaBHEHUS PEAKIMl pa3IMUHBIX THUIIOB,
TIOJIHBIE M COKpAIlIEHHBIC ypaBHEHUS pEaKIMii MOHHOTO OOMEHa, YUYUTHIBAas YCIOBHS, MPU
KOTOPBIX 3TH PEaKIUU UIYT 0 KOHIIA;

c(hopMUPOBAaHHOCTh YMEHUN MPOBOAUTH PEAKIMU, MOATBEPKAAIONINE KaueCTBEHHBIM
COCTaB pAa3IUYHBIX HEOPraHUYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOopMHPOBAaHHOCTh YMEHUI pacKpbIBaTh CYIIIHOCTH OKUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUUH IOCPEACTBOM COCTABIEHUS DJIEKTPOHHOro OajaHca 3TUX
pEeaKLHnii;

c(hopMUPOBAaHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU pEaKIuu
OT pa3fUYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUSI B 3aBUCHMOCTH OT
BHelHero Bo3zaeicTBus (npuniun Jle [larense);

c(hopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMHUUECKHE TMPOIECCHl, JIekKallue B
OCHOBE  IPOMBIIUICHHOTO  TMOJYYEHHS  CEPHOM  KHUCIOTh, aMMHaka, a  TaKxke
c(hopMUPOBAaHHOCTh TPEJICTABICHUNH 00 OOIIMX HAyYHBIX NPUHIIUIAX W DKOJOTHUYECKUX
npoOIeMax XUMHUYECKOTO TTPOU3BOICTBA;

c(hopMUPOBAaHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS C HCIIOJIH30BAHUEM TIOHSITHUS
«MaccoBasi JI0Jig BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUW Ta30B MPU XUMUUYECKUX
peaKIusaX, MacChl BEIIECTBA WU 00bEMA ra30B M0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce
WM 00BEMY OHOTO M3 YYaCTBYIONIMX B PEaKIIMU BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hopMHPOBAaHHOCTH YMEHUH COOJIOAATH MPaBUJIa MOJTH30BAHUS XUMUUYECKON MOCYI0H U
naboparopHbIM  000pyIOBaHHMEM, a Takke IMpaBuia oOOpalleHuss C BellecTBaMH B
COOTBETCTBUM C UHCTPYKIUSIMU IO BBHIMIOJTHEHHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB;

Cc(hOpMHUPOBAaHHOCTh YMEHUH IJITAHUPOBATHh M BBHIMOJIHATH XUMUYECKHH HKCIIEPUMEHT
(paznokeHrue TEpOKCHUIA BOJOpPOIAa B TMPUCYTCTBUHU KaTaiu3aTopa, OMPEICICHHE CPEabl
pPacTBOPOB BEIIECTB C IOMONIbIO YHUBEPCAIBHOTO WHIAMKATOPA, BIWSAHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKON pEaKIu, PEeakiMd MOHHOTO OOMEHA, KadyeCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPUI-AaHUOHBI, HA KAaTHOH aMMOHHUSA, pPEIICHHE
AKCIIEPUMEHTAJBHBIX 3a7ad no Temam «Mertamb» U «HemeTamwibl») B COOTBETCTBHHM C
npaBUjaMU TEXHUKH O€30MacHOCTH TpH OOpalleHWHd C BEIIECTBAMU M JIA0OpaTOPHBIM
000OpyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XMMHUYECKOTO JKCIEPUMEHTAa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peEaKIuii ©u (HOpPMYIHUpOBaTh BBIBOJBI HAa OCHOBE JTHX
pPE3yNbTaTOB;

c(hOpMHPOBAaHHOCTh YMEHUN KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYI0 WH(OPMAIIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX HCTOYHUKOB (CpeIcTBAa MAacCOBOM KOMMYHHUKAlMHU, VHTEpHET u
IPYTHUX);

c(hopMHUPOBAaHHOCTh YMEHHH COOJIFOATh IPaBHJIA JKOJOTHYECKH IeJIECOO0pa3HOro
MOBEJEHUS B OBITY W TPYIOBON AEATEIBHOCTH B LEISAX COXPAHEHHUS CBOErO 3I0POBbS U
OKPYXAIOIIEH MPUPOIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JAEHCTBUS HA KMBBIC OPTaHU3MBbI
ONpPENENEHHBIX BEIIECTB, IMOHMMAas cMbIca nokasarens IIJIK, moscHaTe Ha mnpumepax
CrOCOOBbl YMEHBILICHHUS] W TMPEAOTBPAILICHHUS WX BPEIHOrO0 BO3JCWUCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsl 00yYaroluXcsi C OrPAaHUYEHHBIMU BO3MOKHOCTSAMH 3I0POBbS: YMEHUE MPUMEHSTDH
3HaHUS1 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHMS BELIECTB U XUMUYECKUX SIBICHUN;

JUISL CIIETIBIX W CJIA0OBHUISIIMX OOY4YalOUIUXCS: YMEHUE UCIOJIb30BaTh peabePpHO-
TOUCUHYIO cucTeMy oOo3HaueHuit JI. bBpaitng s 3anucu  xumudeckux  (GOpMyil.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMBbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
IIpenmer opranuyecko XumMuu. Teopust CTpoeHUs
1.1 pel P . p P 6 bubmoreka I1{OK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytineposa
Wroro mo pazneny 6
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 4 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenbHbIE YIIIEBOIOPOIBI: ANKEHBI, ATKaIUCHBI,
2.2 pel . HOPOA A 12 1 bub6moreka I{OK https://myschool.edu.ru/
AJTKHHBI
2.3 ApomMaThuecKue yriaeBoa0POIbI 4 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJIOB M HX
2.4 PHpoa e HOPOA 6 1 bub6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Wtoro no pasaeny 26
Paznen 3. Kucaopoacoaep:kamnue opranneckue coeJuHeHHust
3.1 Cruptel. Deron 6 bu6moreka I{OK https://myschool.edu.ru/
3.2 Anwsaerunsl. KapoboHnoBbie kucnotbl. CioxHbIe 3pupbI 14 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VrimeBoanl 6 1 bu6muoreka LIOK https://myschool.edu.ru/
Hroro o pazzeiny 26
Pa3gen 4. A3orcoaepxaniye OpraHndecKue COeMHECHUS
4.1 AMUIHBI. AMUHOKHCIOTHI. belkn 6 bu6muoreka L{OK https://myschool.edu.ru/
Wroro no pazneny 6
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 4 bubnmuoreka IIOK https://myschool.edu.ru/
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Hroro no paszneny
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11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LN (POBbIE)
HaumeHoBaHue pa3iesioB M TeM NPOrpPaMMbl Konrpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3ak0H U
11 [lepuoauueckas cuctema XuMudeckux smemeHTos [1. U. 6 bubmuoteka LIOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BeiecTB 8 bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEeaKINH 12 1 1 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 26 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumus
2.1 Merasisl 12 bubmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 18 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB 4 bubmumoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 34 bub6moreka I{OK https://myschool.edu.ru/
Pa3nena 3. XumMus u ;Ku3Hb
3.1 XuUMUA U KU3HD 8 bu6moreka I{OK https://myschool.edu.ru/
Htoro no pazgeny 8
OBHIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KosmmuecTBo yacos
n/n
1 [IpenmeT oprannyeckoil XMMHH, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE 2
2 Teopust crpoenus oprannueckux coenquHeHuii A. M. bytneposa, €€ 0CHOBHBIE TOJIOXKEHUS 2
[IpencraBnenue o knaccuukanuy opraHuueckux BemecTs. HomeHnknarypa (cucrtemarnyeckas) v 2
TPUBHAIILHBIC HA3BaHUSI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHH psijl 4
5 MertaH 1 3TaH — NPOCTEHNIINE NPEACTABUTENN ATKAHOB 2
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 3
7 OTHUJIEH U NIPOIUJIEH — MPOCTEHIINE MPEACTABUTEIN AJIKEHOB 1
8 [Tpaktuueckas padora Ne 1. «[lomydyeHue 3TUIeHa U U3YYCHHE €TO CBOMCTRBY 1
9 Ankamuensl. byraguen-1,3 u metunOyraauen-1,3. [loaydyeHne CHHTETUYECKOTO KayayKa H Pe3UHBI 2
10 AJKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH psAll. ALIETHIIEH — MpOCTeHIINi 2
MIPEICTaBUTENb aJIKHHOB
11 Brluncnenus o ypaBHEHUIO XUMHUYECKON peakLnu 2
12 Apenbl: 6eH30J1 ¥ TOTYyoJI. TOKCHYHOCTh apeHOB 2
13 I'enetnueckas cBS3b YIIIEBOAOPOAOB, IPUHAUICKAIINX K PA3IMYHBIM KJIaccaM 2
14 [IpupoiHbIe HCTOYHUKY YITIEBOJOPOIOB: IPUPOIHBIN I'a3 U MOMyTHBIE HEPTAHBIE ra3bl, HePTh U 2
MIPOAYKTHI €€ mepepaboTKu
15 [IpupoHbIe HICTOYHHUKY YITIEBOJOPOIOB: MPUPOIHBIN a3 U MOMyTHBIE HEDTIHbIE Ta3bl, HEPTH U 2
MIPOAYKTHI €€ mepepaboTKu
16 KonTponbHas paboTa 1o paszzueiny «YrieBoJI0poabh» 1
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI ¥ 3TaHOJI. BonopoaHas cBs3b 3
18 MHOroaroMHble CIUPTHI: 3TUIECHIIUKOIb U TNINLEPUH 3
19 ®deHoII: CTpPOCHUE MOJIEKYIIbI, (pr3nUYecKre U XUMUYECKHUEe CBOMCTBA, TPUMEHEHHE 2
20 Anprerupl: GopManbAerul U aleTalbaerua. AlleTOH 2
21 OnHOOCHOBHBIE MTpeieTIbHbIE KAPOOHOBBIE KMCIOTHI: MypaBbUHAs M YKCyCHas 2




22 [Tpaktuueckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOW KHUCIOTBD) 1
23 CreapuHOBasi ¥ 0OJIGMHOBAsI KUCJIOTHI, KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KUCIIOT 2
24 MBpl1a KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE 2
25 CrnoxHble 3UpPbI KaK TPOU3BOTHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX A(PHPOB 2
26 Kupsl: runponus, npuMeHeHne, OM0I0ruuecKas pojb )KUpPOB 2
27 VYrneBoabl: cocTas, kinaccuduxanus. Bakueiie nmpencTaBuTeNn: II0K03a, PpyKTo3a, caxapos3a 2
28 Kpaxman u 1emiroio3a Kak mpupoIHbIC TOJIMMEPHI 2
29 KonTponrsnas pabora no pazneny «Kucmopoacoaepskaiiyue opraHudeCcKue CoeTMHEHUS 1
30 AMUHBI: METHJIAMUH U aHUJTUH 2
31 AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHU4YeCKHe COEIUHEHUs], UX OHoIoruueckoe 3Hauenue. [lentuasl 2
32 benku kak npupoaHbIe BBICOKOMOJIEKYIISIPHBIE COEIUHEHUS 2
33 OCHOBHBIE TIOHSTHS] XHUMHH BRICOKOMOJICKYIISIPHBIX COCAMHEHHNH . [[macTMacchl, Kayqykd, BOJIOKHA 2
34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYISIPHBIX cOeiMHEHUH. [1macTMaccel, Kaydyku, BOJIOKHA 2
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11 KIIACC

Ne Tema ypoka KosuvecTBo yacos
n/n

1-2 XUMHUYECKUH 271€MEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaLnsi aTOMOB 2

3-4 [Tepuonnueckuii 3akoH u [lepuoanueckas cucreMa xuMmudeckux emeHToB . 1. MenneneeBa, ux cBsi3b ¢ 2
COBPEMEHHOM Teopuel CTpOeHUsl aTOMOB

5-6 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX JIEMEHTOB U UX COEIMHEHUH 110 TpyNIaM U MepHoaaM. 2
3HaueHue MEePUOINYECKOTO 3aKOHA M CHCTEMbI XUMUYeCKUX d1emeHnToB JI.1. Menneneesa B pa3BuTHI
HayKH

7-8 Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b, €€ BUIbl; MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHO CBSI3U. 2
BonoponHas cBs3b

9-10 BanentHocTh. OnekTpooTpunarenbHOCTh. CTeneHb OKucieHus. BemecTBa MOIEeKyIsspHOTO 1 2
HEMOJIEKYJISIPHOTO CTPOECHHUS

11- [TonsiTue o gucnepcHebIX cucteMax. ICTUHHBIE M KOJUIOWAHBIE pacTBOpbl. MaccoBasi 40JId BEIIECTBA B 2

12 pacTtBope

13- Knaccudukaius 1 HoMeHKIaTypa HEOPraHMYeCKuxX coeaquHeHui. [ eneTnueckas cBsA3b HEOPraHMYECKUX 2

14 BEIIIECTB, PA3JIMYHBIX KJIACCOB

15- Knaccudukaius XuMuyeckrux peaklinii B HEOPraHUYeCKOl U OpraHMuecko XUMHUH. 3aKOH COXpaHEHHS 4

18 MacCChl BELIECTB; 3aKOH COXPAHEHUs U MTPEBPAICHHS YJHEPTUN TPU XUMHUYECKUX PEAKIIMAX

19- CxopocTts peakiuu. O0paTuMble peakiui. XUMHUECKOE PABHOBECHE 2

20

21 [Ipaktuueckas pabota Ne 1. «BnusiHre pa3nudHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUI) 1

22- Onexrponutnyeckas aucconuanus. [lonstre o Bogopoanom nokasarene (pH) pactBopa. Peakiun noHHoro 2

23 oOMeHa. [uaponn3 OpraHnyecKux U HEOPraHMUECKUX BEIIECTB

24- OKuCANTENHEHO-BOCCTAHOBUTENbHBIE peakiiuu. [loHsaTHe 00 31eKTpon3e paciiaBoB U pacTBOPOB COJeH 2

25

26 Konrponsnas padora no pazneny «TeopeTndeckue 0CHOBBI XUMUN 1

27- Merael, ux nosnoxenue B [lepuonnueckoi cucreMme xumuueckux auemeHToB . . MenneneeBa u 2

28 0COOEHHOCTHU CTpoeHust aToMoB. O0Iue pU3HMUECKUe CBONCTBA METAJIIOB

29 CruiaBbl METAIIOB. DIIEKTPOXUMHUYECKUN PsiJl HAPSHKEHU METAIIIIOB 1

30- XuUMHUUYECKHE CBOMCTBA BAKHEHIIINX METAIJIOB (HATPUH, KAIHid, KaJTbI[Uil, MAaTHHUH, aTFOMUHHIN) U UX 4

33 COEIMHEHUHN

34- XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX COENNHEHUN 2




35

36- XUMUYECKHE CBOMCTBA IUHKA, JKeJIe3a U UX COCAUHCHUMN 2
37
38 [Tpaktuueckas padora Ne 2. "Pemnienne skcnepuMeHTaNbHBIX 3a/1a4 10 TeMe «MeTtambi»" 1
39 Hewmerannel, nx nonoxenne B [lepuoanyeckoit cucreme xumuyeckux anemeHToB . Y. Menneneesa u 1
0COOEHHOCTH CTPOCHHUSI aTOMOB
40- dwusnueckre CBOMCTBa HEMETAIUIOB. AJIJIOTPOIUS HEMETAIUIOB (Ha IpUMepe KUCIIopoa, cepsbl, hocdopa u 2
41 yriepoaa)
42- XHWMHUYECKHE CBOMCTBA FAJIOTEHOB, CEPHI U UX COETUHEHUIN 4
45
46- XuMHYecKue CBOMCTBa a30Ta, pocdopa U UX COEAUHEHUN 4
49
50- XHWMHYECKHE CBOMCTBA YINIEPO1a, KPEMHHUS M UX COEIMHEHUI 2
51
52 [IpuMeHeHne Ba)KHEUIINX HEMETAIOB U X COECIUHEHNUN 1
53- O60061eHre u cucreMaTn3anus 3HaHui o teme «Hemeranneny. Beruucienus no ypaBHeHUAM 2
54 XUMUYECKUX PEAKIIUA U TEPMOXUMUUYECKHUE PACUETHI
55 [TpakTuueckas padota Ne 3. «PemeHue sKcriepuMeHTAIBHBIX 3a1a4 1o TeMme "Hemeramis"y 1
56 Konrponbshas padora no remam «MeTtaibi» u «HemeTanmsny 1
57- Heoprannueckue u oprannueckre KUcioTel. Heoprannueckue 1 OpraHM4ecKkue 0CHOBaHUS 2
58
59- AmboTepHbIe HeOpraHMYECKHe U OpraHNYecKre coelMHeHus. [ eHeTnueckas CBsI3b HEOPraHUYEeCKuX U 2
60 OpraHUYECKHUX BEIECTB
61 Posb xumMuu B 06ecriedeHnr KO0 HUeCKO, SHEPreTUYECKO 1 MUIIEBOM Oe301MacHOCTH, Pa3BUTUN 1
MEIMUIIMHBI

62 [IpencraBnenus 06 0OIMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO MMOJIy4YEHUs BaXKHEHIIINX BEIIECTB 1
63- UYenoBek B MUpE BEUIECTB U MaTEPUAIIOB 2
64
65- XUMHS U 310POBbE YEIIOBEKA 4
68
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI J1JIA YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OGiecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
Axk1umonepHoe oOmectBo «M3narensctBo «IIpocBenienue»

* Xumus, 11 xnacc/ I'abpuensu O.C., O611ecTBO C OTpaHUYECHHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «MU3narenbctBo «IIpocsemienuey

Beenure Bapuant

METOAUYECKUE MATEPUAJIBI J1JISA YUUTEJIS

Beenute 1. O.C.I'abpuensn, I.I.JIbicoBa «Xumust MeTtogudeckoe mocooue — 6a30Bblii YPOBEHB) -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01ast Xumusi B TeCTax, 3ajadax, ynpaxkHeHusx. 11 kmace»
— M.: dpoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc: KonTposnbHbie U
pOBEpPOUYHBIE paboThI K yueOHuKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBeaenckas «Xumus 11 knacc: HactonpHas kHUTa 17181
yuurens». Yacts 1 — M.: [lpoda, 2019 rox.

5. O.C.I'abpuensn, I.I.JIsicoBa, A.I'Benenckast «Xumus 11 kinacc: HacronbHas kHura ajis
yuurens». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OcTpoymoBa «3agauu 1o XUMHUH U CIIOCOOBI UX PEHICHUS
- M.: «Ipodayn, 2021ros.

7. B.I. lenucoBa «Xumus 11 kiacc noypounsie miansl o yueonuky O.C.["'abpuensna,
I".T".JIbicoBoit» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Pga6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 knace», - M.: Dx3amen, 2019r.

9.9. O.C.T'abpuensn, N.I.ocTpoymoB «XUMHUECKU IKCTIEPUMEHT B mikoiie 11 kimacey; - M.:

Hpoda. —2019 ron.

HUP®POBBIE OGPA3OBATEJIbHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
Beenure  BBemutemannbichttp://www.chemnet.ru INazeta «Xumusi» u caiit quist yuutens «51 uay
Ha YPOK XUMUH»
http://him.1september.ru Equnas xomnekius LIOP: [TpeaMeTHas KOMICKIHS «XAMHUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUHBIE SKCIICPHMEHTHI:

xumusi. Kommekuus Poccuiickoro o61eo0pa3oBareibHOTO MopTaia



http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnuxOepoBoii

http://www alhimik.ru Bcepoccuiickas omummmiaia NIKOJILHUKOB 110 XUMHUU
http://chem.rusolymp.ru Opraandeckasi XUMHsL: JJIEKTPOHHBIN YISOHUK JIJISI CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JIEKTPOHHBIA y4COHUK

http://www hemi.nsu.ru OTKpBITBIH KOJISIK: XUAMHUSI

http://www.chemistry.ru JlucraniinoHHas OJMMITHAA 10 XUMHUHU: TSIIEKOMMYHHUKAIMOHHBIN

o0Opa3oBaTeybHbIN TPOEKT
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