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[Iporpamma 1O XMMHM Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®enepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHUs (enepanbHO 00pa3oBaTENbHOM MPOrpaMMbl CPEIHEro OOIIEro
obpazoBanus  (D®OIl  COO), mpencrabienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c¢ yuérom Konueniuu
mpenojaBaHusi  ydeOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickoi ~ @exnepanuu,  peaJu3yrOUIUX  OCHOBHBIC
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0JI0B K pa3pabOTKe MporpaMmMbl 10 XUMHUH, K ONPEICICHUIO
oOmieil crparernu OOy4Y€HHUs, BOCIUTAHUS W PA3BUTHS OOYYAIOITUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KOHUeNntyalbHble mnojoxenus DIoOC COO o
B3aMMOOOYCIIOBICHHOCTA IIeJeH, coAep)KaHus, pe3yabTaToB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThiO HX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TAllOM pealu3aludyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB MPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIEH
KyJbTYphl UYEJIOBEKa, a TaKkKe HIKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUSA K
CBOEMY 3/I0POBBIO U MPUPOIHOM cpene. Peanusyercs xumuyeckoe oOpa3oBaHue
oOydJarolmuxcs Ha ypoOBHE cpeaHero oOmero oOpa3oBaHUsS CpPEICTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE U TOCTPOCHHE KOTOPOTO
OTIpEJICNICHBl B TIPOTPaMMe MO0 XMUMHH C YYETOM CrelMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATHHOM JKU3HHU OOIIECTBA, a TAKKE C
yaéToM OOmUX TeNel ¥ TPUHIUIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanust B Poccuiickoi
Oenepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYI0 POJb B
COBPEMCHHOW IHMBWIM3AIMHA, B CO3/IaHUM HOBOW 0a3bl MaTepuaIbHOU
KyiabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAITMOHAIBHOTO
HAy4yHOrO MBIIUIEHUS, B CO3/JaHUE ILEJIOCTHOrO MpEJCTaBlIeHUs 00
OKpYXKalolleM MHpPE KaKk O €IMHCTBE MPUPOABI M YEJIOBEKa, KOTOPOE



dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAaHHSI BEIIECTBEHHOI'O COCTaBa
OKPY’KaIOIIEro MUpa, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJACTSAMH MPUMEHEHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMHM €CTECTBEHHBIMM HAayKaMH, XUMUS
cTaja HEOTHEMJIEMOW YacThI0O MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJa W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEHHash XUMUS
KaK HayKa CO3MJaTelIbHas, KaK HayKa BBICOKMX TEXHOJIOTUW HalpaBlieHa Ha
perieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTHMYECKON Oe30MacHOCTH M
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM C OOMMMM LEISAMH W MPUHIIMIAMU CPEIHEro OOIIEeTo
oOpazoBanusi cojaepxkanue npeamera «Xumus» (10—-11 xmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM JUIS  BbIpaOOTKH
MHUPOBO33PEHUYECKUX OPUCHTUPOB, YCIEUTHOTO BKIIOUEHMSI B JKM3Hb COIUYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIIOCPEICTBEHHO C XUMUEH.

CocraBisiomuMu  TipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumus» U «OOImas M HeopraHWYeckas XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM M0 HEOPraHMYECKOW XUMUH (C BKIFOUEHHUEM 3HAHUN U3 001Ien
XUMUHU) U OpraHndeckor Xumuu. GopMupoBaHUE TaHHOW CUCTEMBI 3HAHUH MpHU
U3YYCHHH TIpeMeTa O00ecrleuynBaeT BO3MOXHOCTh PACCMOTPEHHsI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HeopraHudeckasi XuMusi» chopMHUpOBaHA B MporpamMMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJIa K H3Y4YCHHUI0 Y4eOHOro wmartepuaia U OOYCJIOBIICHA
HUCTOPUYECKH OOOCHOBAaHHBIM  DPAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XHWMHHM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCMYECKOW TEOPHHM CTPOEHHUSI OPraHUYECKHX
COCIMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXUMHUYECKUX M AJIEKTPOHHBIX
MpEeACTaBICHU O CcTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIllECTBAX JAlOTCSI B Pa3BUTHM — OT YIVIEBOJAOPOAOB JO  CJOXKHBIX
OMONOTUYECKM AaKTHUBHBIX CcOoeauHeHWH. B Kypce opraHwdeckoid XAMHU
MOJIY4arOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs TIEPBOHAYAIBHBIC TMPEACTABICHHUS O XUMHUYECKOH CBSI3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUSI, O XUMUUECKOUN pEeaKInH.



[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsl M3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs
TEOpPEeTUYECKUM MaTepuanl U (HAKTOJOTMUYECKUE CBEIICHHS O BEIIECTBaX H
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi 1 HeopraHudeckas
XUMUS» OOYyYalolUMCSl TPEIOCTaBIISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOJANYECKOTO 3aKOHa C  OOIIETECOPETUYECKUX M METOJO0JIOTHYECKHUX
MO3UIINH, TIIyOKe MOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIIUNA 3TOrO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUNW O BaXXHEWIIMX BEIIECTBAX, HUX COCTaBeE,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMU COJICP)KAHUS, UMEKOIIUMHU KYJIbTYPOJOTHYECKUN U
MPUKIIATHON XapakTep. DTH 3HAHUS CIMOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3U
XUMUU C JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B ITIO3HABATEIBHOU H
PAKTUYECKOU JEATeTbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TpOIECCy TBOpUYECTBa B 00JIACTH TEOPUH M TPAKTUYECKUX MPUIIOKCHUN
XUMHUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBA3AHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTMBaTh HMHGOPMAIMIO M TPUMEHATh €€ JJIg TONOJHEHUs 3HAHWMH,
pelIeHNs MHTEIUIEKTYaJIbHBIX W SKCIHEPUMEHTAIBbHBIX HCCIEAOBATEIBCKUX
3amay. B nenom copepikaHue ydyeOHOTo mpeamera «XUMHUsS» JTaHHOTO YPOBHSA
U3y4YeHHs] ~ OpUEHTHUpOBaHO  Ha  ¢dopMuUpoBaHME Yy  OOydarommxcs
MHUPOBO33PEHUYECKON OCHOBBI I MOHUMaHUs GUIO0COMCKUX HIIeH, TAKUX KaK:
MaTepuaJbHOE E€IMHCTBO HEOPraHMYECKOr0O M  OPraHUYecKOro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM, ITO3HABAEMOCTh
OPUPOJHBIX SBICHUM MyTEM SKCIEPUMEHTA U PELICHUS] TPOTUBOPEUUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMH, OCO3HAHUE POJTH XUMUU
B pEHICHUU OKOJOTHYECKUX TpolieM, a Takke mpodiieM cOepeKeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS,, CO3JaHUS HOBBIX TEXHOJIOTMH U
MaTepuasos.

B nmane pemenHus 3amad  BOCOUTAHUS, Pa3BUTHUS W COLMANTU3AlUU
OOy4JaromuXCcs NMPHUHSTHIC MPOTPAMMON MO XMMHUHM TOJIXOMBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPeayCMAaTPUBAIOT (OPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUI, HMEIOIKUX ©0a30BO€ 3HAYEHUE MJIs
Pa3TUYHBIX BHJIOB JCSATEIBHOCTH: PEIICHHUS MpoOJeM, IMOWCKA, aHalu3a Hu
o0paboTku  wH(OpMaNKMH, HEOOXOAWMBIX JJII IPUOOPETCHHS  OIbITa
MPAKTUYECKON M HCCIENOBATENBCKON JIESITEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.



B mnpakTtuke mnpemnojgaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaKk M Ha YpPOBHE CpeaHero oOuiero ooOpa3oBaHus, MOpU
OMPENICICHUH COACPIKATEIIbHOM XapaKTEPUCTUKHU LeJIed U3y4YeHHUs MpeaMera
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOOJaCTh COBPEMEHHOTO
€CTEeCTBO3HAHUS, MPAKTUUYECKOW MESATEIHLHOCTH 4YEJOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C METOAWYECKOW TOYKM 3pPEHHsI TaKOW
NOAXOA K ONPEACNICHUIO IeJied W3y4YeHHs TpeaMeTa SBISIETCS BIOJHE
OTpaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMU M3YYCHHS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIOTCA:

e (QopMHpOBaHME CHUCTEMbl XUMUUYECKUX 3HAHUN KaK BaKHEUIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE
KOTOPOW JIe)KaT KIOYEBbIE TOHATUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TIOHUMAaHHE
CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH X Pa3BUTUSI U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE TMPEACTABICHUNA O HAyYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEAKIMi, HEOOXOAUMBIX IS
OpUOOpETeHUsT yMEHUH OpUEHTUPOBATBCA B MHpPE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIESATENBHOCTH, CBSI3aHHBIX C
HAONOIeHUeM U OOBSCHEHHEM  XUMHUYECKOTO  DKCIEPUMEHTA,
coOJIrOICHUEM TIPaBHII 0€30IMacHOro 00paIeHusl C BEIIeCTBaMHU.

Hapsimy ¢ »TuMm, coaepkarenbHas XapakTEepHCTHKa Ieled u 3aaad
M3Yy4YEHHUs MpeAMETa B MPOrpaMMe MO0 XUMHUU YTOUHEHA U CKOPPEKTUPOBAaHA B
COOTBETCTBHUM C HOBBIMM MPUOPUTETAMH B CHUCTEME CpPEIHEro OOUIero
oOpazoBanusa. CerofHsi B MPENoOJaBaHUM XUMUU B OOJIbIICH CTEMEHH OTHAETCS
MPEANOYTCHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJEepXaHusg  OOydeHus,
OpHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3allid, BIAJCIONIETO HE Ha00poM 3HaHWH, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTUBHOTO TIOJTYYCHHS 3HAHUI
Y IPUMEHEHUS UX B PEabHOM JKU3HU JIJIsl PEUICHUS MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM mpu H3ydYeHUU npeameTa «XHUMHUS» JOMUHUPYIOIIEE
3Ha4YeHUE MTPUOOPETAIOT TaKHUE LIEJIH U 33]]a4H, KaK:

ajgantanys oOydYarolmuXcs K YCJIOBUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS
Mupa, (OpPMUPOBAHUE HHTEIUIEKTYalbHO PAa3BUTOM JIMYHOCTHU, TOTOBOM K



caM0o00Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY ~ TIPUHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHue y OOYYAIONIUXCS KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIU), MUMEIONIUX YHUBEPCAIbHOE 3HAYCHUE MJI1 Pa3IMYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TIOWCKa, aHaliu3a U 00paboTKH
nHpopMany, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIbITa JIeSITEIBHOCTH,
KOTOpasi 3aHUMAaeT BaKHOE MECTO B MO3HAHUM XUMHUU, a TAKXKE JJIsI OIEHKH C
MO3UIIMA  DKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYaAIbHBIX U TBOPUECKUX
CrOCOOHOCTEM O0yYarolmUXCsA: CHOCOOHOCTU CaMOCTOSATENIBHO MPHOOpETaTh
HOBBIC 3HAHHUS IO XUMHU B COOTBETCTBHUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJI30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIC TEXHOJOTHU [JIsi TOUCKA H
aHajgu3a y4eOHOM W Hay4YHO-TIOMYJSApHOW HWH(OpMAIMK XUMHYECKOTO
COJICPKaHMS;

dbopmMupoBaHue u pa3BUTHE y OOYYaAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IIPU ITUTAHUPOBAHUU U
IPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YOeKIEHHOCTH B TyYMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHUH, €€ BAXXHOW POJM B PEIICHUU TIOOAIBHBIX MpoliieM
paIoHaIBLHOTO TIPHUPOIOTIOIH30BAHMS, ITOMTOJTHEHUS SHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PAaBHOBECHsl, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe’)XHOTO OTHOIIEHWUS K TPUPOJE M CBOEMY 370pOBBIO, a TaKKe
npuOOpETEeHUsT OMBbITa MCIOJIB30BAHMS ITOJIYYCHHBIX 3HAHUU JJIsI TIPUHSATHS
I'PAMOTHBIX PEIICHUH B CUTYAlUsIX, CBA3AaHHBIX C XUMUUYSCKUMH SBICHUSMH.

B ydebHOM miaHe cpemHero oOmiero ob6pa3oBaHUsS YYEeOHBIA TpeAMET
«XUMHsI», U3y4aeMbIii Ha 0230BOM ypOBHE, SIBIECTCA 005S3aT€IbHBIM YY€OHBIM
IPEAMETOM.

OO6mee 4yuca0 YacoB, OTBEASHHBIX JUIA HM3Yy4YCHUS XUMHH, Ha 0a30BOM
YPOBHE CcpeaHero o0Iero oopazoBanus, coctapiser 68 yacop: B 10 kimacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B NIOJIYYEHUH HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOEHUS OPraHUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opraHndyeckux BewiecTB. ['omonorus, nusomepus. XuMuueckas CBs3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBS3H.

IIpencraBnenue 0 KJ1accuuxkanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTypa opraHnyeckux COeAMHEHUH (cucTeMaTrieckasi) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB [0 IMPEBPAIICHUIO OPraHUYECKUX
BEIIECTB IIPU HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHbI: COCTaB U CTPOEHHE, TOMOJOTHYECKUU psAa. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE U XWMUYECKHE CBOMCTBA
(peakuuy 3aMEIIEHHUs] U TOPEHHUsI), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (HU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpATallMd, OKHUCICHUS H
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuus MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOI0 Kay4yyKa U PE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psia.
ALlETUIEH — TMPOCTEUINMH NPEACTABUTENb aJKUHOB: COCTaB, CTPOCHHE,
¢usnyeckue U XUMHUYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIpATAllUH, TOPEHMS] ), TOTyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHUe, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE UM NPUMEHEHUE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmea (peaxyuu
2aN02eHUPOBAHU U HUMPOBAHUS), noayuyenue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3b MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAUMU K
pa3JIMYHBIM KJlaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBIA ra3 W NOIYTHBIE
He(dTaubie Ta3bl. HedTh u e€ mpoucxoxaenue. Cnocoodsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), nmuponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnHsblii yrosib v NpoAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M UX IPEBPALICHUMN:
O3HAaKOMJIEHHE ¢ O0pa3laMu IUIAaCTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hepte» n  «VYromp», MOAENIUPOBAHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJACHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
JTUJICHA U U3YyYEHUE €r0 CBOWCTB.

PacuétHrlie 3agaun.

Boruncnenuss mo ypaBHEHUI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WU MPOAYKTOB
peaKiun).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKUE CBOMCTBa (peakluMM C aKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), MPUMEHEHUE. BoopoaHbie CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIJIMKOAb W TJIULUEPUH: CTPOECHUE,
duznueckre M XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJlIaMH, KaueCTBEHHAs] PEaKUusl Ha MHOIOATOMHbIE cIUPThI). [leficTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TUICHTIIMKOJIA.

@deHoM: CTpOEHHWE MOJICKYJbI, (U3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowvi. DopMmanpaerun, aneTaIbIETHI: CTPOCHHE,
¢u3nyeckne 1 XUMUYECKHE CBOMCTBA (PEaKIMK OKUCICHUS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHUE CBOICTBA (CBOMCTBA,
o0mme nais Kjacca KHCJIOT, peakmus JTepupuKanuu), TOIy4yeHUE U
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIIMX



KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICHIMX KapOOHOBBIX KHUCIOT, HX
MOJOLIIEE IEUCTBHUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponus
cinoxkubix 3pupoB. Kupsl. T'uaponus kupoB. I[lpumeHeHue KUPOB.
buonorunueckas poap KUpPOB.

VYrneBoabl: cocTaB, KilaccU(pUKaIUs  yIrieBoJoB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucnenre ammuayHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmaia u
HEeJUTI0J103bl.  PU3HWUYECKMEe W XMMHUYECKHE CBOMCTBA Kpaxmaia (TUApOJIu3,
KAueCTBEHHAs PEAKIIUS C UOJIOM).

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YCHHUS BEIIECTB M WX IPEBpaIleHUMN:
poBeicHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHCJIEHHUE 3TaHOJIA
okcugoMm meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMOJICHCTBUE TIIMIIEPUHA C
rugpokcuaom wmenu(Il)), anpaeruioB (OKHCIEHHWE aMMHUAYHBIM PACTBOPOM
okcuna cepebpa(l) m rumpokxcumom menu(Il), B3ammopeicTBHEe Kpaxmana ¢
MOJIOM), TIPOBEJACHUE NPAKTUYECKON pabOThl: CBOMCTBA PACTBOpAa YKCYCHOMU
KHUCJIOTHI.

Pacuérurnle 3a1aun.

Boruncienust mo ypaBHEHUI0O XHMHMYECKOM peakiuu (Macchl, 00BEMa,
KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peakium).

A3oTcoaepKaue OpraHudeCKue COEqUHECHUSI.

AMUHOKHCTIOTBI ~ KaKk  amM(pOTepHbIE  OPTraHWYECKUE  COCIMHCHHS.
@u3nuecKkue U XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buosornueckoe 3HaueHre aMUHOKUCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpHYHAS W TPETUYHAS CTPYKTypa OemKoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU Ha OCIIKU.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUMN:
HAOJIFOICHUE W OINHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JIGHATYypaIus OEIKOB
IIPU HArPEBAaHUHU, IBETHBIE peaKIUK OEJIKOB.

BricokoMmoJieKkyJIsIpHbIE COeIUHEHUS



OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIDHBIX  COCTUHEHUM:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

OKCTIEpUMEHTAILHBIE METOJbl M3YUYCHHUS BEIIECTB M WX IPEBpaICHUI:
O3HAKOMJICHHE C oOpa3llaMl TPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanmuzammst MEXNPEIMETHBIX CBS3€d TNPH W3YYCHHHM OpPraHUYCCKOUN
xumun B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIC IIOHATHUS: SBJICHUE, HAY4YHBIA (DaKT,
TUIOTEe3a, 3aKOH, TCOpHWsS, aHAIHW3, CHHTE3, KJIACCH(UKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, N3MEpPEHHE, SKCIIEPUMEHT, MOJICITHPOBAHHE.

®dwus3uka: Mmarepus, OHHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIecTBa, QU3MUCCKUE BEIMUMNHBI U €IMHUIIBI KX N3MEPCHHUS.

buonorus: kimetka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMOIIOTUYECKH aKTHUBHBIC BellecTBa (OCJKH, YTIIEBOMABI, KHUPHI,
cdbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIMAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIIMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckue OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
00o0y04Ka. DHEPreTHUECKEe YPOBHU, TIOlypOBHUA. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpAIUs AaTOMOB.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemenTtoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cuctemMbl xXuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX AJIEMEHTOB M O0pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEIIECTB [0 TpynnaM M IEpHOoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHUIBl XWMHUYECKON CBA3U
(xoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTajInueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOW CBsI3M (OOMEHHBIH UM JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DNEKTpOOTPUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HUIBl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIINYECKOU PELIETKH.

[TonsiTue 0 nUCHEPCHBIX cUcTEMaX. VICTUHHBIE W KOJUIOUIHBIE PACTBOPHI.
MaccoBas 701 BEIIECTBA B paCTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPTraHUMYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuusa. Kiaccudukanuss XUMHUYECKUX peaknuii B
HEOPraHUYeCKON M OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3M4YHBIX (DAKTOPOB.
OOpatumble peaknuud. XUMHYECKoe paBHOBecue. DakTOphl, BIUAIOIINE Ha
COCTOSIHUE XUMHYeCKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnextponuTnyeckas nuccoruainus. CUiIbHbIE W CIIa0ble SJEKTPOIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasl, HEUTpaIbHas, ETOYHAs.

OKHUCIHUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
neMoHcTpauusa Ttabnun «llepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /.
N. MenpeneeBay, n3ydyeHrue MOJICNICH KPUCTAIUTMUECKUX PEMIETOK, HAOIIOIeHE
U OIKCaHWE JIEMOHCTPAIIMOHHBIX W JIaDOpAaTOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KAaTAIM3aTOPa, OIPEICICHUE CPEABI
pacTBOPOB BEHIECTB C IIOMOLIBK YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLIUH
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnbie 3anaumn.



Pacy€tel 1O ypaBHEHUsAM XUMHUYECKUX pPEaKLHU, B TOM YHCIIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIBb30BAHUEM IMOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilosmoxxenune HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. Y. MenpeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAIIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHS) U UX  COEAUHEHHH  (OKCHUIOB,
KHCJIOPOJCOJAEPHKAIIUX KUCTOT, BOJOPOJAHBIX COCTMHEHHUI).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIIIOB U UX COCTMHEHMUIA.

Mertamibl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue guznueckue cBoiicTBa MetamuioB. CruiaBbl
METAJJIOB. DJIEKTPOXUMHUUYECKUIN Al HATTPSIKEHUN METaJJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIUM, KaJIbIUH,
MarHui, aJfOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COEUHECHHUI.

OO61mue crocoOwl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTalljIoB B OBITY U
TEXHHUKE.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
U3y4YeHHE KOJIEKINKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIUIOB, PEIlICHUE
AKCIIEPUMEHTATBHBIX 3aj/lay, HAOJIO/IEHUE W OIMWCAHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  aIOMHHHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAuYEeCTBEHHBIE pEAKIUU HA KATHOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuétsl Maccel BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MAacCe WM 00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIWYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponp xumuu B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHYECKON 1 MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIIAX [POMBIIUIEHHOTO
MOJTy4YE€HUS BAKHEUIIINX BEILECTB.



YenmoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHNE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I JIEKTPOHUKH, HAHOMATEPHAIbl, OPraHUYECKUE U MUHEPATbHBIC
yInoOpeHus.

XvUMHS W 370pOBbE YEJIOBEKA: MpaBWjIa MCIOJb30BaHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MACHOTO HWCIOJIB30BaHUs TPEnapaTroB OBITOBOM
XMMHH B TIOBCETHCBHOM JKU3HM.

MeXnpeIMeTHBIE CBS3H.

Peanmuzammsi MEXINPEAMETHBIX CBSI3€M MNPU  M3YYCHHHM OOmeH U
HeopraHu4ecko XxuMuu B 11 Kiacce OCYIIECTBISCTCS 4Yepe3 MCIOIh30BaHUE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IOHSATHN, TaK W TOHSATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01IHe eCTeCTBEHHO-HAYYHBIC TIOHSATHS: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICTUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, dHEPrus, Macca, aTOM, 3JICKTPOH, NMPOTOH, HEHWTPOH,
WOH, W30TON, pPaJuOAKTUBHOCTh, MOJICKYJIa, DSHEPICTHUYCCKHH YPOBCHBD,
BEIIECTBO, TElI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (QHU3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHuM3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

leorpadus: MuHEpanmbl, TOPHBIE TIOPOJBI, IOJIE3HBIE HCKOIMAEMBbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XUMHYECKas IPOMBIIIIICHHOCTD, METAJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEILHBIX MaTepHasoB, CEIIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, MUIIeBast MIPOMBIIIIICHHOCTD, dapmarneBTHICCKas
MIPOMBIIIIEHHOCTH, MTPOU3BOICTBO KOCMETUYECKUX IMPENapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaioB, DIIEKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA3OBOM  VYPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJlbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpelHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeMeTHBIM H TpeAMeTHbIM). HaydHo-meTogudyeckoid OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-ICSITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
oO01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKOW T'PaXITaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXcsi PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XMMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTATHl OCBOEHUS MPEAMETa «XHUMHS» JTOCTUTAIOTCS B
€ANHCTBE YYEOHOW M BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMHU U UJIeallaMHi POCCUICKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
oOIIecTBe HOpMaMH M TIPABHJIAMH TIOBEJICHHSI, CIOCOOCTBYIOIIMMHE TIPOIEccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TMO3HABATEIPHOM M TPAKTUYCCKON JESTEITHHOCTH
0Oy4YaromMXCs MO peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS :



OCO3HAHUSI  OOyYaIOIIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH NPH CO3JIaHUHU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BU0B YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TPOIIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PEe3yIbTaT
JUTUTENIBHBIX ~HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpECa M T03HABATEIILHBIX MOTHBOB B MOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e  HWHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMHU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUU 3THX
MOCTYIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NOHWMAaHMUS IIEHHOCTEeH 3J0pOBOro M 0Oe30macHoro olpasza JKWU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHust MpaBuil 0€30MacHOr0 OOpaIieHusi C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI WHIUWBUAYAJbHOTO M KOJUIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CUTYaIUSAX, YIPOXKAIOMUX 3J0POBBI0 H KU3HU
JIIO/EH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpebieHus aqkoroisi, HAPKOTUKOB, KypeHUsI);



5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON
JEeSATENbHOCTH, OOLIECTBEHHO TIIOJIE€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3a]ad
COIMAILHOM HAMPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

yBOXEHUSI K TPyAy, JIOISIM Tpylda U pe3yiabTaraM TpYI0BOH
NeSATeNbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIAWBUIYAJIbHONU TPAaCKTOPUU
oOpasoBanus, Oyayuield npodeccuu U peann3aiii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrNY€eCKOro BOCIIUTAHMS

AKOJIOTUYECKH IIeJIECOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

NOHUMAaHMS TJIOOAIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKEHUN XUMHH JJIS
pelIeHns BOPOCOB PAllMOHAIBHOTO IPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATUS JCHCTBHUI, NPUHOCIIIMX BpEI OKpPYXKaIoIIeH
IPUPOJHOM Ccpelie, YMEHUSI IPOrHO3UPOBATH HEOJIATONPUSTHBIE HKOJIOTUUECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JEUCTBUHM U MPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  HSKOJOTMYECKOTO  MBIIUICHHS, HSKOJOTHYECKOH
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLMAIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTUBOCTOATH WJIEOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUU(PUKH XUMUM Kak HayKd, OCO3HAaHUS €& poiau B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IEJTOCTHOTO
MpeACTaBIeHUs 00 OKpYKalollleM MUPE KaK O €UHCTBE MIPUPOJIbI U YEJIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;



yOeKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALHUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJHA B
CO3JJaHUM HOBOM 0a3bl MaTepualbHOW KYJIbTYPhI, PEIICHUH TJI00ATbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTUM  MEAMIIUHBI,
o0ecrieYeHUH YCIOBUM YCICIIHOTO TPY/Ia U SKOJOTHUECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYUIHOCTH METOJ0B
MO3HAHMS, HUCIOJB3YeMBbIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh MOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIEr0 MHUpPA U MPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO HCITOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSIM  Tpyla B pasIuuyHbIX  cdepax

npodeccuoHaIbHOM IeITeTLHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS
Ha YpOBHE CpeIHEero 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeIMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHEIU(PUKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HUCCIEIOBaHHE, HAOIIOJEHHUE, U3MEPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneunBaronme GopMUpOBaHUE
(GYHKITMOHATPHON TPAMOTHOCTH ¥ COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOECHHBIE
MEXKUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOW U COLIMAIBHOM MPAKTHKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JICHCTBUSIMU.

OBjaseHne  YHUBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

caMoOCTOsITeTIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OTIpENIENIATh 1NN JACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIBHOCTH C TOCTaBJICHHBIMHU
ETISIMU;

UCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHBIC NMPU3HAKK MMOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIHME TTOHATHUS JIJI1 OOBSICHEHUS OTACIBHBIX (PAKTOB
Y SIBJICHUM;

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B paccMaTpUBAECMbBIX
SBICHUAX, (POPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMPOLIECCE IO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIBbHBIC
NpPEJACTABICHUA — XUMHUYECKHMHA 3HaK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEaKIUM — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajlad, MPUMEHITh Ha3BaHHBIE MOJICJIbHbBIC
MPEJICTaBICHUS JJIs1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB MU3y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HaYYHOI'0 MO3HAHHUS BEIIECTB M XMMUUYECKUX
peaKiu;

dbopMmynupoBaTh IEeTM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIC BOMIPOCHI B Ka4YeCTBE
WHCTPYMEHTA MO3HAHUS W OCHOBBI I (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIBHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYEHUUECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOJOM  TpoOLiecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBath 000OIIEHHUS U BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pPEe3yAbTATOB MCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpuOOpeTaTh OMNBIT YYEHUYECKOM UCCIIEeNOBAaTEIbCKOM M IPOEKTHOM
NEeSTENbHOCTH, MPOSABIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOUCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MO3HAHUS.

3) paboTa ¢ nunpopmanmeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHMKAX HWHPoOpManuu (Hay4yHO-
HOMYyJsIpHAsl JIUTEpATypa XMMUYECKOIO COJAEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypebl aTepHETa), aHanmu3upoBaTh HHGOPMAIUIO PA3IUYHBIX BUI0B U (HOpM
peACTaBICHUS, KPUTUYECKH  OIEHMBaTb €€  JIOCTOBEPHOCTh U
HEMPOTHBOPEUYUBOCTH;

dbopMyTUpPOBATH 3aMPOCHl K MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUKU, HEOOXOAMMOW JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

IpPUOOPETATh OMBIT MCIOIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY TpelCTaBICHUS
uHdopManuu (cXeMbl, TpaduKu, THarpaMMbl, TAOIHUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KA4eCTBE CpEICTBA MpuU padoTe ¢
XUMHYECKOW WH(GOpMAIMeil: MPUMEHATh MeXIpeaMeTHble ((pusndyeckue u
MaTeMaTH4YeCKWe) 3HaKW W CHMBOJIBI,  (OpMyJsl,  aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIB30BaTh M MpPeoOpa3oBhIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA
HarJISIAHOCTH.

OBiaseHne yHMBEpPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMoil TeMbl B XOJe Juaiora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HICH, (HOPMYIUPOBATH CBOU MPEIIOKCHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3CHTAllMEN Pe3yJbTaTOB MO3HABATEIBHOU JI€SITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEpPCTHUKAMHU IpU
BBIMIOJIHEHUM XMUMHUYECKOTO AKCHEPUMEHTA, MPaKTUYECKOW paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYaE€MbIX BEILECTB, peaiu3allid Y4€OHOTO MPOEKTa U
(dbopMynHpOBaTH BBHIBOJBI MO pe3yIbTaTaM MPOBEAEHHBIX UCCIECIOBAHUN MTyTEM
COTJIACOBAHMSI MO3ULIUI B X0J1e 00CYKJIeHHSI 1 00MEHA MHEHUSIMU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU AeHCTBUSIMH:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTENbHOCTD, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATH MpEIaraéMblii aJroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEJOBAaTEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN cnocod MX pelleHHus ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBJISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHWUU SIBJICHUU
npupoabl, B (OPMUPOBAHMM MBIIUIEHUS U KYJbTYphl JIMYHOCTH, €€
(YHKIIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOIMMOW [JIsi PEIICHUsS MPAKTHUYECKUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJICHUE CUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, O3JEKTPOHHAas
o0oy0YKa aToMa, MOJIEKYJa, BaJCHTHOCTb, AJIEKTPOOTPULIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHas  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJAHBIM  CKEJIET,
(GyHKIIMOHANIBHASL TPYIMINa, paauKall, U30MEpUs, H30MEPbI, TOMOJIOTHYECKUIN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCJIOPOJI M a30TCOAEpKAIIUe COECAUHCHUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXpPaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PECHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE ITOHUMAaHUs
MPUYUHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SBICHUH, (DaKToIorHYecKue
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJIb30BAHUU
BOKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YEJI0BEKa;



c(OpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPY OIMCAHUHU COCTaBa, CTPOCHHUS U IPEBPAIECHUN OPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
GopMys OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TOTaBIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB I WUTFOCTPALUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOJOPObl, KUCIOPOJ W a30TCOAEpXk allue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), J1aBaThb MM Ha3BaHUS 110
cuctematnueckoil HomeHknatype (IUPAC), a Takke npuBOIUTH TPUBUATbHBIC
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITWUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJIUKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalberua, MypaBbuHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBas KHUCJIOTA,
III0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OINpPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJIOKEHUS TEOPUHM CTPOCHMS
oprannyeckux BemectB A. M. bymiepoBa 1ist 0OBsSICHEHHS 3aBHUCHUMOCTH
CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MacChl
BELIECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHUE,
¢u3nyeckne U XUMMUYECKHE CBOIMCTBA TUIUYHBIX MPEICTABUTENCH pa3iMuHbIX
KJIAaCCOB OPraHWYECKHX BELIECTB (METaH, 3TaH, 3TUJIEH, NPONWIEH, aleTHIIEH,
Oyramuen-1,3, metunOyranuen-1,3, 66H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IIIMIEpUH, (EHOJI, aleTanbIerui, MypaBbuHas U YKCyCHasi KHCIIOTHI, IJII0K03a,
Kpaxmal,  LEeJUIFJIO3a,  AaMHHOYKCYCHasi  KHCJIOTa),  WLIIOCTPUPOBATH
FCHETUYECKYI0  CBSI3b  MEXKIY HHMH YPaBHEHMSMH COOTBETCTBYIOIIMX
XUMUYECKUX peakluil ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yrojib), CIOCOOBI WX
nepepaboTKu U MPAaKTUYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYUCICHHS MO XUMHUYECKHM
yYpaBHEHUSAM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIECTBA WA IMPOAYKTa
peakUuy IO U3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BELLECTB WM MPOAYKTOB PEAKIINH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJIEThb CHUCTEMOW 3HAHUUA 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCHOJIb3YEMBIX B XUMUU MIPU U3YUYEHUH BEIIECTB
M XUMHYECKMX  SIBJIeHUH  (HaOMroleHHe, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIC XUMHYECKHE 3HAHUS JIA
MPUHATUST PEHICHUNA B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUSX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHHMH  cOOJNONaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja0opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATH XUMHUYECKUI
AKCHEpPUMEHT (TIpeBpallleHruss OpPraHWYECKUX BENIECTB MpPH HaArpeBaHUU,
MOJIyYCHUE HTUJIECHA W U3YUYEHUE €ro CBOMCTB, KayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JEHATypalus OEJIKOB IpPU HarpeBaHWU, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C MPAaBWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHnH C BeIIecTBaMU M Ja0OpaTOPHBIM 00OpYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XHMHYECKOTO OHKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peaKIUid U (OPMYIUPOBATH BBHIBOJLI HA OCHOBE JTHX
PE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHPOpPMAIINIO, TIOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpeACTBAa MacCOBOMU
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~yMEHHUW  COONIOAATh  TpaBWIa  DKOJOTHUYECKHU
11eJIECO00pa3HOT0 TOBEIEHUS B OBITY M TPYAOBOW NEATEIBHOCTH B IIENISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, ToHMMas cMmbich nokasarens [1/IK, moscHaTh Ha mpumepax crocoObl
YMEHBUICHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JIECUCTBHUS HAa OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHISIIMX OOYYaIOIMUXCS: YMEHHE HCIOIb30BaTh
penbe(HO-TOUCUHYIO cHCcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpenmerHble pe3yibTaThl OCBOEHUsI Kypca «OOmias U HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNU: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPaKTHYECKUX
3a1a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO U
IIPUPOJHOU CpELE;

BIIQJICHUE CUCTEMOM XHMMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAOIINE TOHATUS (XUMUYECKHH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEMEHb OKHUCJICHUSA, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas, BOJOPOIHAS), KpUCTAITNYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOIMALINS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pEaKIMi, XUMMHUUECKOEe PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
BJIEKTPOJIUTHYECKON NUCcOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUsS U MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKHI SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAllME B OCHOBE IOHUMAaHUs
OPUYMHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacCHOM HCIOJIb30BaHUU
BAXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JCSTEIHHOCTH
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIEC MPU3HAKHU MOHATHIA,
yCTaHABIIMBAaTh MX B3aWMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIINE MOHSITHUS
IIpY ONUCAHWH HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpMHUPOBAHHOCTh YMEHHI UCIOJB30BaTh XUMHUECKYIO CUMBOJIUKY JIJISI
cocTaBlieHHs (QOpMyNI BEMIECTB M ypPAaBHEHMA XUMHUYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJZIEJIbHBIX HEOPIraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUCIbli ra3, aMMHuaKx,
ran€Hasi U3BeCTb, HErall€Hasi U3BECTh, TUThEBAs COAA, MUPUT U IPYTHUE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb M  CTEIEHBb
OKHCJICHUSI XUMHUYECKHUX JJIEMEHTOB B COCJIMHEHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJIHAS) B
COCOMHEHUAX, THI KPUCTAUIMYECKOW PEMETKM KOHKPETHOIO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUIMYECKasi), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hopMUPOBAaHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIECTB MO HUX COCTaBY K OMpeAcTEHHOMY KiacCy/TpyIie
coeMHEeHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETalbl, OKCHU/IbI,
OCHOBaHUSsI, KUCJIOTHI, aM(POTepHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKpBIBATh CMBICI MEPUOAUYECKOTO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHMYECKUX 3JIeMEeHTOB 1—4 mepuonoB llepuoamyeckoil cuctemsl
xumuueckux asneMeHToB Jl. M. MenpaeneeBa, UCNONb3ysd MOHATUA «S-, p-, d-
BJIEKTPOHHBIE opOuTammy, «QHEPTreTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHYECKHX OJJEMEHTOB U HX
COEIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHYECKHUX
anemeHToB JI. 1. Menneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
NOATBEPKJIAaTh CYIIECTBOBAHWE MEHETUUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOopMUPOBAHHOCTh YMEHUS KJIaCCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH T10
pPa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBY PEarupyronIuX BEIIECTB, TEIJIOBOMY
ety peakiuy, N3MEHEHUIO CTEIIeHEeH OKUCICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIuM, Y4acTHIO KaTaJlu3aTopa);

c(hOopMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHCHUS PEAKIUN pazIMYHbBIX
TUIIOB, TIOJIHBIC W COKpalI€HHbIE YypaBHEHHUS peaKIMii HOHHOro OOMEHa,
YUYUTHIBAsA YCIOBHUS, PU KOTOPBIX 3TH PEAKLIMU UIYT 0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPIKIAIOIINE
KaYECTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM  TYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM pPACKpPBIBaTh CYIIHOCTh OKHCIUTEIHLHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TOCPEICTBOM COCTABICHUA 3JICKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEaKIHH OT Pa3IUYHBIX (PAKTOPOB; XapakKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTI
Jle llatenbe);

chopMHUPOBAHHOCTh YMEHHUN XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaI[Me B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUs CEPHOM KUCIOThI, aMMHUaKa, a



TaKke chOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYyUHBIX MPUHIMMNAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHUS C UCIOJIB30BAHHEM
TIOHSTUS «MaccoBas J0Ji BEIIeCTBA B pacTBOPE», 00BEMHBIX OTHOILICHHM Ta30B
IMpU  XUMUYECKHX pEeaKIHUAX, MacChl BellecTBa WM 00bEMa Ta30B IO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3((eKTa peakiuyu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh ~ YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIONHATh XUMHUYECKHIMA
IKCTIIEPUMEHT (pa3I0KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaIM3aTOPa,
OTIPENICJICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IU4YHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOU
peaKkIuu, peakiuu HOHHOrO OOMEHa, KayeCTBEHHBIC pEaklMM Ha cyibdar-,
KapOoHaT- W  XJOPHWA-aHHOHBI, HA  KAaTHOH  aMMOHHS,  pCIICHHE
OKCTIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Meramie» U «HemeTtamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC€30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, MPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 IKCIEpUMEHTa B (hOpME 3alUCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMYyJIHPOBATh BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECKYIO
uH(OpMaIIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpeIcTBa MacCOBOMU
KOMMYHHKanK, MHTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHMH  COOMIOJATh  IpaBUJia  DKOJIOTHYECKHU
11eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJAOBOM JESITEIBHOCTH B IEAX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOLIEH NPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUSI HA >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
moHuMasi cmbic  Tokazatens IIJIK, mosicHATP Ha npuMepax CIIOCOOBI
YMEHBILICHUSI W MPEJOTBPAIlCHUsI UX BPEIHOrO BO3JEHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;



JUISL CIIETIBIX W CJAOOBHUISIIIMX OOYYalOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYII.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Konrtpoiasbnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
Pa3nes 1. Teoperuyeckue 0oCHOBBI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckot xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
5 HenpenenbHbie yrieBo10pOabl: AKEHBI, 6 |
AJKaJUEHbI, ATIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
54 [IpupoaHbIE HICTOYHUKH YTIJIEBOIOPOIOB 3 |
U UX nepepadoTka
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeTuHeHust
3.1 Cruptsl. DeHon 3
32 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1

CrnoxHble 3¢upbl




33 VYrieBoabl 3
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opranuyeckne coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKY IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumust
2.1 Meraibl 6 1
2.2 Hewmeramibl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUs U )KU3Hb 4
Uroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero H3Y4YeHH s o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
| [IpeameT opraHn4eckoi XUMHH, €€ |
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE 03.09.2026
Teopus cTpoeHUsT OpraHUIECKUX
2 coennaenuit A. M. byrneposa, eé 1
yHIEPORa, 10.09.2026
OCHOBHBIE TTOJIOKEHUS
[Ipencrasnenue o knaccuduxanuu
opraHuueckux BemlecTB. Homenkmatypa
3 1
(cuctemaruyeckas) U TPUBHAJIbHBIE 17.09.2026
Ha3BaHUs OPraHUYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTUYECKUH PsiJl 24.09.2026
5 Mertan u 3TaH — OpocTeuIme 1
MpEJICTABUTEIN aJTKaHOB 01.10.2026
6 AJIKEeHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
P 08.10.2026
OTUJIEH U IPOINUJIEH — MPOCTEMIINe
7 1
MPEICTABUTENMN aJTKEHOB 15.10.2026
2 [TpakTuyeckas padora Ne 1. | |
«IlonmyueHue 3TUICHA U U3YYEHHUE €0 22.10.2026




CBOWCTBY

Anxanuensl. byraguen-1,3 u
MeTmnoyraauen- 1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

05.11.2026

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHHSI, TOMOJIOTUYECKUM PS/I.
AneTunes — npocTenmmn
MPEACTaBUTENh ATKUHOB

12.11.2026

11

Brrunciienus no ypaBHEHHIO
XUMHUUYECKON peaKiuu

19.11.2026

12

ApeHbl: 6eH301 U ToyoJ. TOKCHYHOCTh
apeHoB

26.11.2026

13

['eneTnveckas CBsI3b YriIeBOIOPOIOB,
MPUHAUISKAIUX K PA3ITUIHBIM KJIaccaM

03.12.2026

14

[IpupoHbIE UCTOYHUKHT
YIIIE€BOJIOPOIOB: TPUPOIHBIH ra3 u
MOINyTHBIC He(PTSIHBIC T'a3bl, HEPTH U
MPOIYKTHI €€ epepaboTKu

10.12.2026

15

[TpupogHBIE HCTOUHUKH
YIJIEBOJOPOIOB: TIPUPOIHBIN T'a3 U
MOMYyTHBIE HE(TAHBIE ra3bl, HEPTh U
MPOIYKTHI €€ epepaboTKu

17.12.2026

16

KounTponsHas pabota no pasaeny
«YTneBogopoab»

24.12.2026

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTAaHOJ U 3TaHOJI. BOI[OpOI[HaH CBA3b

14.01.2027




18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJINLEPUH

21.01.2027

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢du3nvecKre 1 XUMHYECKHE CBOICTBA,
IIpUMEHEHNE

28.01.2027

20

Anpaerunsl: GopManbaeTuI U
areTanpaernn. Alerod

04.02.2027

21

OAHOOCHOBHBIE MpEETbHbIE
Kap6OHOBBIe KHCJIOTEI: MypaBbUHAasA U
YKCYCHas

11.02.2027

22

[IpaxTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

18.02.2027

23

CreapuHOBast U OJICMHOBAS KHCJIOTHI,
KaK MPEICTaBUTENN BBICIIHX
KapOOHOBBIX KHCIIOT

25.02.2027

24

Mpbuta Kak COJTM BBICITUX KapOOHOBBIX
KHUCJIOT, MX MOIOIIIee IEHCTBHE

04.03.2027

25

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIIOXHBIX 3(UpPOB

11.03.2027

26

XKupsl: ruaponau3, NpuMeHeHue,
OuoJoruueckas poiib KUPOB

18.03.2027

27

VYraeBojibl: coCTaB, KiaccuuKarus.
Baknenmue nmpencTaBUTENN: TIII0OK03a,
¢bpykTO3a, caxapo3a

25.03.2027

28

KanMaJ'I " OCJUJIKOJIO3a KaK MPUPOAHBIC




MIOJIMMEPBI

08.04.2027

29

KoHnTponsHas paborta 1o pazaeny

«Kucnopocoaepskaiye opraHnuecKue

coenuHeHus»/ Beepoccuiickas
poBepoyYHas pabora

15.04.2027

30

OO01as XxapakTepucTUKa
a30TCOJIEPIKAIINX OPTaHUIECKUX
coenuHeHuil / Becepoccuiickast
poBepouHasi paboTa

22.04.2027

31

AMWHBI: METHIAMWH U aHUJINH

29.04.2027

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OPraHU4YeCKUE COCANHEHUs, UX

ouonornuyeckoe 3HaueHue. [lenTuasl.

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS

06.05.2027

33

OCHOBHBIC ITIOHATHUS XUMHH
BBICOKOMOJICKYJISAPHBIX COC,I[I/IHeHI/Iﬁ

13.05.2027

34

OcHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJISAPHBIX COC,I[HHCHHIZ.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

20.05.2027

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMAYECKUM DJIEMEHT. ATOM.
DNeKTpoHHAas KOHPUTYpAIUs aTOMOB

03.09.2026

[Tepuonnueckuii 3akoH u [lepunoandeckas
cHCTEMa XMMHUYECKHX djieMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOpUEHN CTPOEHHUS aTOMOB

10.09.2026

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTUHCHUI
10 TPyIIaM U neproiaM. 3Ha4eHHE
MIEPUOANYECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKuX 3emMentoB . 1.
MeHnneneeBa B pa3BUTHH HAYKH

17.09.2026

Crpoenue BelecTBa. XUMUYECKAs! CBSI3b,
e€ BUIIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13u. BogopoaHas cBs3b

24.09.2026

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

01.10.2026

Ilonsatue o JAUCIICPCHBIX CUCTCMaAX.
HcTuHHBIE U KOJUIOUIHBIE pacCTBOPHI.

08.10.2026




MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYeCKUX COCTUHCHUIL.
['eHeTHvecKas CBS3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

15.10.2026

Knaccudukarus XuMuueckux peakiui B

HEOPraHMYECKOW U OPraHUYECKON XUMUHU.

3aKOH COXpaHEHMsI MacChl BEIIECTB;
3aKOH COXPaHEHUs U IIPEBPAILCHHS
SHEPTUH NPU XUMUYECKUX PEAKIMAX

22.10.2026

Ckopoctb peakiui. OOpaTuMble peakiuu.

XHUMHUYECKOE PaBHOBECUE

05.11.2026

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nuyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUn»

12.11.2026

11

DNEeKTPOTUTHUYECKAS TUCCOIHAIINSI.
[Tonsatue o Bogopoanom nokazatene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYECKUX BEIIECTB

19.11.2026

12

OKHCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJeit

26.11.2026

13

KonTtponrHas pabota no pazueny
«Teoperndeckre OCHOBBI XUMHUW»

03.12.2026

14

MeTaJ'IJ'ILI, HX IIOJIOKCHUEC B




[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHTOB J[. 1. Menjeneera u
OCOOCHHOCTH CTpOCHHUs aTOMOB. O0mHe
¢u3nveckrue CBOMCTBA METAIIIOB

10.12.2026

15

CrinaBel METAJUIOB. DNEKTPOXUMUYECKUI
PsI HAPSKEHUH METalIoB

17.12.2026

16

XUMHUYEeCKHEe CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HaTpUH, KaauH, KaJabIuH,
MarHuii, aJloMUHUI) U UX COeTUHEHUI

24.12.2026

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUI

14.01.2027

18

XuMudecKkre CBOMCTBA IMHKA, JKele3a U
HUX COEIUHEHNN

21.01.2027

19

[TpakTtuueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metamib»"

28.01.2027

20

Hemeramnel, X HOJI0KEHNE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

04.02.2027

21

dusnyeckue CBONCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa u yriuepoaa)

11.02.2027

22

XHUMUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U
HUX COeIUHEHU

18.02.2027

23

XuMHUecKue cBOMCTBa a30T1a, Gpochopa u




HUX COeIUHEHUN

25.02.2027

24

XHUMUYECKUE CBOWCTBA yriepoa,
KPpEMHUA U UX COGIII/IHGHI/Iﬁ

04.03.2027

25

[IpuMeHeHNne Ba)KHENIINX HEMETAINIOB U
UX COCIMHEHUU

11.03.2027

26

O000111eH1E U CUCTEMATH3allUs 3HAHUI
no teMe «HemeTtaimuier»y. Beramcnenus mo
ypaBHCHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ nu
TepMOXI/IMI/I‘-IeCKI/Ie paC'—IéTI)I

18.03.2027

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

25.03.2027

28

KontponpHas padoTa o remMam
«Metamael» 1 «HemeTamis

08.04.2027

29

Heopranudeckue u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHU4eCcKHue OCHOBAHUS

15.04.2027

30

AmboTepHble HEOpraHU4eCcKHUe 1
OpraHUYECKUEe COCTMHEHHUSI.
I'enetnueckas CBSI3b HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB

22.04.2027

31

Pounb xumun B obecrieueHnu
9KOJIOTUYECKOH, SHEPreTUUECKOH U
MUIEBOI 0€30MacHOCTH, Pa3BUTUH
MeIULUHBI

29.04.2027

32

IIpencraBnenus 06 oOMUX HAYIHBIX




MPUHIMITAX TPOMBILLIEHHOTO TOJIYYEHUS
BaKHEHUIIINX BEIIECTB

06.05.2027

33 YenoBek B MUpPE BEILLIECTB U MATEPHAIIOB 1 13.05.2027
34 XHMHMA U 310pOBBE YEIIOBEKA 1 20.05.2027
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBIISAIONIEH €CTECTBEHHOHAYYHOW KApTHUHBI MUPA, POJU XUMUHU
B TIO3HAHWM SIBIICHUH MPUPOABI, B (POPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM JUTSl pelieHHsI MPAKTUHICCKUX 337a9 M SKOJIOTHICCKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPHUPOIHOMN

cpene

1.2

Brnanenue cucremMoil XMMHWYECKMX 3HAHWM, KOTOpas BKIIOYAECT:
OCHOBOIIOJIAraroIIne MMOHSATHS (Monekyma, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsE Macca, MOJIIPHBI OOBEM, YIIIEpOIHBIM CKEIeT,
(hyHKIMOHANBHAS ~ TPYINa, pajuKan, H30MEpUsi, H30MEDPHI,
TOMOJIOTUYECKUN PSZl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOI- H
a30TCoJCpIKaIINe COCTUHEHUS, OMOJOTUUECKH aKTHBHBIE BEIIECTBA
(yrneBompl, >KUpbI, O€IKH), MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHHMs); TCOPUU MU 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOCHHS OpPraHMYecKuX BemecTs A.M.
byrnepoBa), 3aKOHOMEpPHOCTH, CHMBOJIMYECKHN S3BIK XUMHHU,
(akToNOrMuecKue CBEJEHUS O CBOMCTBaxX, COCTaBE, MOJIyYEHUU U
0€301acHOM  HCIOJIb30BaHUM BAKHEHIIIMX HEOPraHUYECKUX |
OpPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKON AEATEeIbHOCTH

YCJIOBCKA

1.3

ChopMUpOBaHHOCTb YMEHMH BBISBIATH XapaKTepHbIE MPHU3HAKH
NOHATUH, yCTaHaBIMBaTb WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IOHATUS NPU ONMCAHWU COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpPraHU4YCCKUX CO€OUHEHUI

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/'I HCIIOJTB30BAaTh XUMHUYCCKYIO

CUMBOJIMKY Jid COCTaBJICHHUA MOJICKYJSIPHBIX HW CTPYKTYPHBIX




(pa3BE€pHyTOH, CcOoKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABIMUBATH MOJIEIN MOJIEKYII
OpraHMYECKUX BEIIECTB IS WUIIOCTPALIMM HMX XHMHUYECKOTO U

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmMupoBaHHOCTE YMEHHH YCTAaHABIMBATH IMPUHAIICKHOCTH
N3YUYCHHBIX OPraHUYCCKUX BCUICCTB II0 MX COCTaBy M CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (rpymnme) coeauHeHud (YriieBOJA0POIbI,
KHACJIOPOJ M a30TCO/IEPIKAIINe COSANHEHHS], BRICOKOMOJICKYIISIPHbIC
COGI[I/IHCHI/I?I), JaBaThb UM Ha3BaHUs 10 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdopMHUpPOBAHHOCTH YMEHHUS OMPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKHUX COECUHEHMSIX (OJMHApHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUSA MPHUMEHSTH: TMOJIOKEHHUS TEOpUHU
CTpoeHusi opranmyeckux BemectB A.M. byrnepoBa mis
O0OBSCHEHUS! 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPAaHCHUA MAaCChl BCIICCTB

VYraesomoponasl. Kucnopoacoaepkamue ¢ a30TCOAEpKaIIue

OpPraHu4€CKUeC COCANHCHUA. BBICOKOMOJ'IeKy.]'IﬂpHBIe COCAMHECHU

2.1

CdopMHUpOBaHHOCT, YMEHHI MPUBOJUTH TPUBUAIBHBIC HA3BaHUS
OT/AEIBHBIX OPTaHUYECKUX BEHIECTB (ITUJICH, MPOMUIICH, alleTUJICH,
STUJICHTJIUKOJIb, TIHUIEPUH, (eHOJ, popMaIbIaeTh, areTaabIAeTu/I,
MypaBbUHAsl KHCJIOTA, YKCYCHas KHCIJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasl KHUCIJIOTa, IJIF0KO03a, (PpyKTO3a, Kpaxmal, MeJIj03a,

TJTUITAH)

2.2

CdopMHpPOBaHHOCT YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bU3MYECKue U XMMUYECKHE CBOWCTBA THITMYHBIX IMPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, dTUJICH,
NpOMNuieH, aneTuieH, oyraauen-1,3, merundyranuen-1,3, GeH3on,
METaHOJI, 3TaHOII, STUJICHTJIUKOJIb, TJIMICPYH, (dheHnom,
aleTanpJeru], MypaBbUHAs W YKCyCHas KHUCJIOTBI, TJIOKO3a,

Kpaxmall, IeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHUA HIUIIOCTPUPOBATL T'CHECTHYCCKYIO
CBA3b MCXKAY THUIIMYHBIMU NPCACTABUTCIIAMU PA3JIMYHBIX KJIACCOB
OpPraHU4YCCKUX BCIICCTB YpaBHCHUAMUA COOTBCTCTBYIOIIUX

XUMUYECKHUX PeakIfil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

24

C(I)OpMI/IpOBaHHO CTb YMCHHUA XapaKTCpHu30BaThb HNCTOYHUKH




YTJIEBOJOPOIHOTO ChIpbs (HE(Th, MPUPOAHBIN r'a3, yroJib), CliocoOObI
UX TepepaboTKM W MPAKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadboTKu

XUMHS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTE YMEHWH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAy4yHOTO TMO3HAHHS, UCTIOJIb3YEMBIX B XUMUU
IPH W3YYCHUU BCIICCTB M XMMUYCCKUX SBJICHHWN (HAOIIOICHUE,
W3MEpeHue, OKCIEPUMEHT, MOJCIUPOBAHME), HCIOJIb30BATh
CUCTEMHBIC XUMHUYECKHC 3HAHWUS I TPUHATHS pPEIICHHA B
KOHKPETHBIX KU3HECHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIESCTBAMHU U

X IPUMCHCHHUEM

3.2

CpopMHUpPOBAaHHOCTh YMEHUW COOIOIATh TMpaBWiia TOJb30BaAHUS
XUMUYECKON MOCY/I0N U JTabopaTOpHBIM 000PYAOBaHUEM, a TAKKE
nmpaBujia oOOpamieHuss ¢ BEIIeCTBAMU B COOTBETCTBUH  C
WHCTPYKIIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUpOBaHHOCTh  YMEHUH  IUIAHUPOBAThb W BBIOJHSATH
XUMUYECKUN SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEUIECTB
MpH HArpeBaHWH, TMOJYYCHUE STHIICHA W HM3yYCHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JICHATYpaIlHs
OCIIKOB TpW HArpeBaHWW, IIBETHBIE pEakiuu OEIKoB) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKH OC30MACHOCTH IPH
oOpalieHHH C BEIIECTBaMH U JIAOOPATOPHBIM 000PYAOBaHUEM;
NPEICTaBIISTh PE3yJbTaThl XMMHUYECKOTO SKCIEPUMEHTa B (opme
3alUCH YPaBHEHHUI COOTBETCTBYIOIIUX PEAKIHUU U (POPMYTHUPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

34

ChopmupoBaHHOCTH ~ yMEHHUW  MPOBOAUTH  BBIUYUCICHHS IO
XUMHYECKUM YPaBHEHUSIM (Macchbl, 00bEMa, KOJMUECTBA UCXOAHOTO
BEIIECTBA WUJIM MPOJYKTa PEaKIMH [0 M3BECTHBIM Macce, 00bEMy,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BELIECTB WIH MPOAYKTOB

peaKiun)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKU AHAJIN3UPOBATDh
XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MOJIy4a€MyH0 M3 pa3HbIX HUCTOYHHKOB

(cpencTBa maccoBoit HH(popMaruy, cetb UHTepHET u apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IMpaBujia 5KOJIOTHYCCKU

11eJ1ec000pa3HOro MOBEJCHHUS B OBITY U TPYAOBOW NEATEIHLHOCTH B




LESAX COXPAHEHUsl CBOETO 3JI0POBbS U OKPYXKAIOLIEH MPUPOTHOU
Cpenbl, OCO3HABaTh OMACHOCTh BO3ICUCTBUS HA XKUBBIE OPraHU3MBbI
OIIPENENEHHBIX  OPraHMYECKUX  BEIECTB, IIOHUMAasi  CMBICH
nokazarenss [IJIK (mpepenpHO JOMyCTHMON — KOHILIEHTpAlMH),
HOSICHATh HA MpUMeEpax CocoObl YMEHbIIEHUS U MIPEIOTBPAILEHUS

HX BpCIHOIO BO3II€ﬁCTBPI$I Ha OpraHu3Mm 4€JIOBCKa

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble nMpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyecknue OCHOBBI XUMUU

1.1

Brnanenne cucteMoOll XUMHUYECKMX 3HAHHMM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIOIAE  TOHATUS  (XMMHUYECKUH  DJIEMEHT, aToM,
JJIEKTpOHHAsi 00o0JIouKa aroma, S-, p-, d-dJIIEKTPOHHBIE OpPOHWTAIN
aTOMOB, HMOH, MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKHWCJIEHUS, XMMHYECKas CBsA3b, MOJb, MOJISIpHAas Macca,
MOJISIDHBI 00BEM, KpUCTALTNYECKAsT PEIIETKa, THIBl XUMUYECKUX
peakiui (OKHCITUTETHHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE, PEaKIMd  HOHHOTO  oOMEeHa),  pacTBOp,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJICKTPOJIUTHYECKAs JUCCOLMAIIMS,
OKHUCITUTEIb, BOCCTAHOBHUTEb, CKOPOCTh XHMHYECKON pEaKIH,
XUMHYECKOE€  paBHOBECHE); TEOPHMM M  3aKOHBI  (Teopwus
AJIEKTPOJIMTUYECKON auccounanuu, llepmonunueckuit 3axon JI.U.
MenpeneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (DAKTOJIOTHYECCKHE CBEICHHS O
CBOICTBaX, COCTaBe, MOJYYEHHHM M OE30MAaCHOM HCIOIb30BAHUU
BOXHEUIIINX HEOPraHMYECKHX BEIIECTB B OBITY W MPAKTHYECKOM

ACATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Ifl BBIABIIITE XapPAKTCPHBIC IMPU3HAKH U
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHSATHL COOTBCTCTBYIOIIIUC
IOHATHUA TIIpU OIHNCAHHWU CTPOCHHUA U CBOICTB HCOPIraHNYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ; BBISABJIATH B3aMMOCBSA3b XUMHUYCCKUX
3HAHUI C HOHATHUAMN u MNpEaACTaBJICHUAMU Apyrux

CCTCCTBCHHOHAYYHbBIX IPCIAMETOB




1.3

Brnanenne OCHOBHBIMM METOJAMH HAYYHOTO IMO3HAHUS BELIECTB U
XUMHWYECKUX SIBJICHUN (HAONIONEHUE, W3MEpPEHHUE, IKCIEPHUMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopMupoBaHHOCTE YMEHUU OMPEACIATh BAJCHTHOCTh M CTEIICHb
OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHUSAX Pa3JIUYHOTO
COCTaBa, BHUJ XUMHUYECKOM CBsi3M (KOBaJEHTHas, WOHHAas,
MeETaJUIMYeCcKas, BOJIOPO/THA) B COCMHEHUSIX, THI
KPUCTAJUTMYECKON pPEmEéTKM KOHKPETHOTO BellecTBa (aToMHasd,

MOJICKYJIsIpHas, NOHHas, MeTaJ'IJ'II/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTh yMEHUN OMNpEAEsATh XapakTep Cpelasl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmMupoBaHHOCTh YMEHHS KIACCU(PHUIMPOBATH XUMHUYECKHE
peakuuu [0  pPa3IM4YHBIM TpHU3HAKaM (YUCIy M COCTaBy
pearupyoomux  BEUIECTB, TeIJIOBOMY  3(PdeKkTy  peakuuw,
W3MEHEHHMIO CTEMeHEeH OKHUCIEHHUS DSJEMEHTOB, OOpaTUMOCTH

peaKIfy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTaBIATh YpPaBHEHUS pEaKIIUN
pa3IUYHBIX TUIIOB, MOJHBIE U COKpAlEHHBbIE YPAaBHEHHUS peakluit
MOHHOTO OOMEHa, YYUThIBasl YCIOBUS, MPU KOTOPHIX ATH PEAKIUU

HIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH peakiuu,
MOITBEPIK IAOLIHE KayeCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM IYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HCOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb
OKHUCJIMTEILHO-BOCCTAHOBUTEIHHBIX peaxiuit MOCPECTBOM

COCTABJICHH: 2JICKTPOHHOTI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCTE YMEHUU OOBSICHATH 3aBUCHUMOCTH CKOPOCTH

XUMHYECKON PeaKIMK OT Pa3IUYHbIX ()aKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUN OOBSICHATH XapaKTep CMEIICHUS
XUMUYECKOTO  pPAaBHOBECHS B  3aBUCHMOCTH OT  BHEIIHETO

BozaeiictBus (npuniun Jle [larense)

O6H.Iafi U HCOPraHUYCCKasA XUMUA

2.1

ChopMupoBaHHOCTh YMEHUH packpbiBaTh cMblca [lepuoanueckoro

3aKOHa J.. MenneneeBa "u JIEMOHCTPUPOBATh ero




CHCTEMATH3UPYIOUIYI0, OOBSICHUTENBbHYIO W HPOTHOCTUYECKYIO

GbyHKIIIN

2.2

ChopmupoBaHHOCTE yYMEHUH  XapaKTepPU30BaTh  IJICKTPOHHOE
CTPOCHHE AaTOMOB XHMHYECKHX JJIEMEHTOB 1—4 mepuojoB
[leppuonuueckoii  cuCTeMbl  XMMHUYECKMX  3neMeHToB  J[.H.
MenpneneeBa, UCHONB3YS TMOHATUS «S-, p-, d-DIEKTPOHHBIC
opOuTamm, «QHEPreTHYECKUE YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mnepuojam M rpynnam llepuommdeckoit cCUCTEMBI

xuMudecknx anementoB /.M. Menieneena

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATD) OOIIHE
XMMHMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, TMOJATBEPKJaTh CYIIECTBOBAHME T'€HETUYECKOM CBSI3U
MEeXAYy HEOPraHWYECKUMH BEIeCTBAMU C IOMOIIBIO ypaBHEHUN

COOTBETCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ
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ChopMHpPOBAHHOCT, YMEHUW YCTAaHABIMBATh MPUHAJICKHOCTD
HEOPraHWYeCKUX BEUIECTB 10 UX COCTaBY K OMPEACIEHHOMY Kilaccy
(rpynme) coenuHeHHM (MPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUIbl, OKCHIbI, OCHOBAaHHWS, KHCIOTBI, aMQOTEpHBIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT, ~ YMEHHMH  HCIONB30BATh  XUMHYECKYIO
CUMBOJIUKY Ui cOCTaBjieHHs (GOpMyd BEUIECTB M YpaBHEHMIA
XUMHUYECKUX PEakiui, cucremarndeckyro HomeHkiaatypy (IUPAC)
U TpUBHAJIbHBIE HAa3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BEILECTB
(yrapublii ra3, yrjeKucibli ra3, aMMHaK, TaméHas W3BECTb,

HeraméHasi U3BeCTh, MUThEBAsI COAA, TUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTepPU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKHX BEIICCTB PAa3JIUYHBIX
KJIacCOB, TOJTBEPXk/IaTh CYHNICCTBOBAHUEC T'CHETHYCCKOW CBS3U
MEXy HEOPraHHYECKHMMH BEIIECTBAMH C IOMOIIBIO YpPaBHEHUH

COOTBECTCTBYOIINX XUMHWYCCKUX peaKI_II/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb nu BBIINIOJIHATH
XUMHUYECKUMN SKCIICPUMCHT (pa3J'IO)KCHI/IC Iepoxrcuia BOAOpPOJa B
IMPUCYTCTBHUU  KaTaJIM3aTopa, OHPCACICHHUE CpPCIbl PAaCTBOPOB
BCIICCTB C IIOMOLIBIO YHHUBEPCAIIBHOTO WHAWKATOPA, BJIIMAHUC

PAa3JINIHBIX (I)aKTOpOB Ha CKOPOCThb XUMHYISCKOM pCaKknuun, peakunuun




MOHHOTO 0OMEHa, KauyeCTBEHHBIC PEaKIUu Ha Cynb(ar-, KapOoHaT-
U XJIOPUI-aHUOHBI, = HAa  KaTHOH  aMMOHHS,  pELICHHE
OKCMEPUMEHTANBHBIX ~ 3a7ad 1o  Temam  «Meramisly U
«Hemeramnel») B COOTBETCTBMM €  TpaBWIAMH  TEXHUKHU
0€30IMaCHOCTH TpU OOpAIIeHHWH C BEIIECTBAMH U JIAOOPATOPHBIM
0o0OpyJIOBaHMEM;  TPEACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (hopMe 3aluCH YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITUX PE3YJIHTATOB

2.8

CpopMHpPOBAaHHOCTh YMEHUW COOJIOATh TMpaBWIa TOJIH30BAHUS
XUMUYECKON TOCYION U Jab0paTOPHBIM 000PYTOBAaHUEM, a TAKKE
nmpaBujia oOOpamieHusi ¢ BEHIECTBAMH B COOTBETCTBHH  C
WHCTPYKIIMSMH TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHX

OIIBITOB

2.9

ChopmupoBaHHOCTh  yYMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIUIEHHOTO IIOJTY4YCHHS
CEepHOM  KHUCJIOTBHl, aMMHakKa, a Takke CHOPMUPOBAHHOCTD
MpeaCcTaBIeHUH 00 OOIMX HAayyHBIX MPUHLHMIAX U 3KOJOTMUYECKHX

npo0ieMax XuMUYECKOTo MPOU3BOJICTBA

XUMHA U KU3HL. PacuéTrnl

3.1

CdopMHupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON
COCTaBIISAIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHHU
B TO3HAHHUM SIBJIICHUI NPUPOAbI, B (POPMHUPOBAHMH MBIILUICHUS U
KyJIbTypbl ~ JMYHOCTH, €€ (YHKIMOHAIBHOW  I'PaMOTHOCTH,
HEOOXOUMOM JUTsl pelIeHHs MPAKTUYECKUX 3a/1a4 M SKOJOTHYECKH

00OCHOBAHHOI'O OTHOIIEHUS K CBOCMY 3J0pPOBBIO H HpHpOI[HOfI

cpene

3.2

ChopmMupoBaHHOCTH ~ YMEHHMI  KPUTHYECKH  aHAIM3HPOBAThH
XUMHUYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHKAIIMH, ceTh VIHTEpHET U Ipyrue)
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CchopMupoBaHHOCTh YMEHHUH cOOMIO/aTh MpaBMJIa HKOJOTHUECKH
11e51eco00pa3HOro MoBeJIeHHUst B ObITY U TPYAOBOM JEATENTBHOCTH B
LEJSAX COXPAHEHHUs CBOErO 3J0POBbsI U OKPYXAIOLIEH IPHUPOIHOU

cpensl
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Oco3HaBaTh OIIACHOCTH BO3ACHCTBUS Ha JKHBHIC OpraHnu3MbI

OHpe,Z[eJ'IéHHLIX BCIICCTB, IIOHMMas CMBICI IIOKa3aTclid HI[K,




MOSICHATh HAa IPUMEpPAX CIOCOObI YMEHBIIEHUS U IIPEIOTBPALLECHUS

X BpCAHOTO BO3I[CﬁCTBH$I Ha OPraHu3M 4CJIOBCKa

3.5

ChopMupoBaHHOCTH ~ yMEHUW  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM MTOHATHS «MacCOBas JIOJISI BEIIECTBA B PACTBOPE,
OOBEMHBIX OTHOILLIEHUHN Ta30B MPU XUMHUYECKHX PEAKIUSAX, MACChI
BEIIECTBA WM O00BEMA Ta30B 10 W3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WK 00BbEMY OJTHOTO U3 YJaCTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO J¢¢deKTa peakiud Ha OCHOBE 3aKOHOB

COXpPaHCHUSA MACChbl BEHIECCTB, IPCBPALICHUA U COXPAaHCHUA SHEPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHUH

1.1

[Ipenmer oprann4eckor XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIyYCHUH HOBBIX BEILIECTB U MaTepHaioB. Teopusi CTPOCHUS OPraHUYECKHUX

coemuaeHnit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpPMYNIbI OpPraHM4ecKuX BellecTB. ['oMosiorus, u3oMepus.
XHUMHYECKasi CBS3b B OPraHWYECKHX COCIUMHEHHUSX — OJWHAPHBIE M KpaTHbIE

cBs3u. [IpencraBnenue o kimaccuuKauy OPraHnIECKUX BEIIECTB

1.3

Homenknarypa ~ opranmueckux  COeAWMHEHUW  (CHCTeMaTHYecKas) |
TPUBHUAJIbHBIE HA3BAHUS BAXKHEHIINX MPECTaBUTEIEH KIIACCOB OPTraHUYECKHUX

BCIICCTB

YrieBo1opo bl

2.1

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTHUYECKMU psaAn. MeraH u dsTaH —
MpoCTENIINe MPECTaBUTENN ANKaHOB: (U3NYECKHEe U XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMeleHusi U TOPEHUs), HaXOXKIEHHE B MPHUPOJAE, MOJIy4yeHHE U

IIPUMCHCHUC

2.2

AIKEHBI: cOCTaB U CTPOCHHUCE, TOMOJIOTUYECKHI P, OTHIIEH U IIPOIMUIJIEH —
HpOCTCﬁHIHG MNpEACTAaBUTCIIN aJIKCHOB: (bHSI/I‘leCKI/IC A XUMHUYSCKHE CBOMCTBA
(peaKHI/H/I TUApHUPOBAHUA, TaJIOTCHUPOBAHMUA, TruUApaTallid, OKHCICHHUSA U

MOJIMMEPHU3ALNH ), TTOJIyYeHUE U IPUMEHEHHE

2.3

Ankaguensl: OyraaueH-1,3 u MerunOyraauen-1,3: cTpoeHue, BaxHeHIine
XUMHAYECKUE CBOMCTBa (peakmus MOJIMMEPHU3ALTIH ). [Tomyuenue

CUHTCTUYCCKOTO KaydyKa U PE3UHbI
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHA, TOMOJIOTUYECKUI P, A]_IGTI/IJ'ICH
- HpOCTGfIH.IHfI NpEACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHHUC, (pI/IBI/ILIeCKI/Ie u
XUMHWYCCKHEC CBOMCTBaA (peaKI_II/II/I TUAPHUPOBAHUA, raJIOTCHUPOBAaHUA,

ruaparainuu, FOpeHI/Iﬂ), MOJIYYCHUC U IPUMCHCHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKHI/II/I raJJIorcHUpOoBaHUud U HI/ITpOBaHI/ISI), MOJIYYCHUEC U TIPUMCHCHUC.

Tomyoun: coctaB, cTpoeHne, U3NYECKHEe U XUMHUYECKHUE CBOMCTBA (peaKiuu




raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MIOJIyY€HUE U NpUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHuecKas CBSI3b MEX]y YIVIEBOJIOPOJAaMH, NMPUHAMISKAIUMHU K

pa3IMYHBIM KJaccam

2.6

[IpuponHble HMCTOYHUKM YrieBOIOpOAOB. I[IpupoaHBI Ta3 W IOIyTHBIE
HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. CrocoOsl nepepadoTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHI, KaTaauTHuecKuil), nupoaus. IIpoayKkTel
nepepaboTkn He(TH, MX TNPUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.

KaMeHHbIH yrob ¥ NpoayKThI €ro nepepaboTKu

Kucnopoacoaepxaiiye opraHiyecKue CoeTMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOT M 3TaHON: CTPOECHHE,
¢u3nueckue U XMMHUYECKHUE CBOWCTBA (pEaklUMU C aKTUBHBIMH MeTallJlaMH,
raJIoreHOBOIOPOJaMH, TOpEHHUE), MpUMEeHeHHe. Boaopo/iHble CBSI3U MeEXay
MOJIEKYJIaMH criupToB. JlelficTBHe MeTaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.
MHoOroaToMHble  CIHUPTHL.  ODTWIEHIJIMKOJIb W  TIMLEPHH:  CTPOEHHE,
¢usznueckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHUE CO IIEOYHBIMU
MeTajlJlaMH, Ka4UeCTBEHHas peakiisi Ha MHOIOaTOMHbIE CIIUPTHI). JlelicTBre Ha

OpraHus3M 4YC€JIOBCKaA. HpI/IMCHeHI/Ie TIIMnIepruHa U 9TUJIICHTJIUKOJIA

3.2

@DeHon: CcTpoeHHEe MOJEKYNbl, (QHU3NYECKHe U XUMHUYECKHEe CBONCTBA.

Toxcuunocts ¢enona. [Ipumenenue penomna

3.3

Anpaerunel  u KeToHbl.  Dopmanbaerun, —aneTambIeTHA:  CTPOCHHE,
¢bu3uvyeckne W XUMUYECKHE  CBOWCTBAa  (peakiuu  OKUCICHUS U

BOCCTAaHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), IMOJIY4YCHUE U IIPUMCHCHHUE
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OAHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsI
KHCIIOTBI: CTpOCHUE, (PU3NYECKHE U XUMUYECKUE CBOKCTBA (CBOMCTBA, 00IIMe
JUIA KJIacca KHUCJIOT, peakius 3TepuduKanuu), MojaydeHHe U MpPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBas KHUCJIOThl Kak [MPEACTABUTENH  BBICIIUX
KapOOHOBBIX KHUCJIOT. Mplla KaK COJU BBICHIMX KAapOOHOBBIX KHUCIOT, HX

MOIOIIIEe ACUCTBUE

3.5

CrnoxxHele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbIx 3¢upoB. Kupel. [maponus sxupos. I[IpumeHneHue >KHUPOB.

buonoruueckas POJIb KUPOB

3.6

YrieBosl: COCTaB, KJIaCCI/I(l)I/IKaI_II/IH YrJIeBOAOB (MOHO-, - u
nonncaxapnzlm). I'moko3a — HpOCTeI\/'II_HI/II\/'I MOHOCaxapunu: 0COOCHHOCTHU
CTPOCHHA MOJICKYIIBI, (I)I/I3I/I‘ICCKI/IC U XHMMHUYECKHE CBOMCTBA (B3aHMOHeﬁCTBHe
C TUAPOKCUIOM MCI[I/I(H), OKHCJICHUC aMMHUAYHBIM pacTBOpPOM OKCHIA

cepedpa(l), BoccTaHoBieHHE, OpOKEHUE TIHOKO3bI), HAXO0XKIEHHE B MPHUPO/IE,




pUMeHeHHne, Ouosiornyeckas poiib. DotocuHTe3. DpyKTO3a KaK H30MEp
rimoko3el. Kpaxman u nemirono3a Kak IpupojHble mnoiumepsl. CTpoeHue
Kpaxmajia M UeUtoyio3bl. Du3nyeckue M XMMHUYECKHUE CBOMCTBA Kpaxmalia

(Tuaposin3, Ka4YeCTBEHHAs PEAKIIHs C HOJIOM)

A3zoTconepkale OpraHn4eckie CoeAMHEHNs

4.1

AMMHOKHUCIIOTHI KaKk aMm(pOTEpHbIE OpraHuYecKre coeMHeHs. Du3nuecKkue u
XUMUYECKHNE CBOMCTBA aMUHOKHUCIIOT (Ha mpumMepe riunuHa). buosnorunueckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/I]:[I)I

4.2

benku kak npuUpoaHBIE BBICOKOMOJIEKYJsIpHbIE coenuHeHus. IlepBuunas,
BTOpPUYHAs U TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB:

TUApOJIN3, ACHATypaluus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrIicOKOMOIEKYISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSITUSI XMMHHM BBICOKOMOJEKYJISIPHBIX COCIMHEHUN: MOHOMEp,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUH, CPETHSAS
MOJIEKysipHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3alInA U IIOJIMKOHACHCAITHUA
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DKCIIEpUMEHTAIbHBIE METOJbl M3y4YeHMs] BEIIECTB U HUX IMPEeBPALICHHI:
O3HAaKOMJICHHE C o0Opa3liaMyd TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [loydeHrne CHHTETHUECKOTO KayuyyKa U pe3HHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

XUMHAYECKUH dJeMEHT. ATOoM. H,I[pO aTomMa, H30TOIIbI. BHGKTpOHHaSI
000JI04Ka. BHCpFeTI/I‘ICCKI/Ie YPOBHH, TIOAYPOBHHU. ATOMHEBIE Op6I/ITaJ'II/I, s-, p-,
d-snemenTbl. OCOOEHHOCTH pacupeaciICHUuA 3JICKTPOHOB 110 Op6I/ITaH$IM B
aToOMax 2JICMCHTOB IICPBLIX ‘leTBIpéX 18(510)5(071(0): 9J'ICKTpOHHa${ KOH(bI/IpraI_II/IH

aTOMOB

1.2

[lepnognueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. Cps3p mnepuoauueckoro 3akoHa u llepuognueckoit
CUCTEMBI XUMHUYECKUX demeHToB J[.M. MeneneeBa ¢ COBpeMEHHOMN TEOPHUEM
CTpPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsS CBOMCTB XHMMUYECKUX
9JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB M0 I'PYIIaM U

nepuoaam. 3HadeHUe NepruoaANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH




1.3

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. BHIBI XUMHUUYECKOW CBSI3U
(KoBaJleHTHasl HEMOJIApHAs W IMOJIApHAs, MOHHas, Merayuinueckas). MoHsr:
KaTHOHBI M aHUOHBL. MeXaHH3Mbl 00pa30BaHMsI KOBAJCHTHOW XUMHUYECKON

cBs13U (0OMEHHBIN M TOHOPHO-aKLIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MOJEKYNIApPHOTO UM HEMOJIEKYISIDHOTO  CTPOCHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HUIbl KPUCTANIMYECKUX PELIETOK.
3aBUCUMOCTh CBOICTBa BEIIECTB OT THUMA KPUCTAIUIMUECKON PpEHIETKH.
[lonsiTe o aucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOMAHBIE PACTBOPBHI.

MaccoBasi 107151 BEIIECTBA B pacTBOpPE

1.6

Knaccuduxanus HEOPTraHWYECKUX COEJIMHEHHIA. Howmenxknatypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckass — peaknus. Krnaccuduxamuss  XUMHUYECKHX — peakUuid B
HEOPraHWYEeCKOM W OPraHWYeCKOW XHWMHUHU. 3aKOH COXPAaHEHUsS MaccChl
BEILIECTB, 3aKOH COXPAHEHWS M IPEBPALICHUS SHEPIUM IPU XUMHUYECKHUX

peaKuusx

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OO6partumbie peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIUSAIOIMINE Ha

cocTosinie xumuieckoro pasHosecus. [Ipunmun Jle [latense

1.10

OnekrponuTrdeckas auccormanvs. CunbHbIe U caadbie amekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEWTpalbHas, IenouyHas. Peakmun

HOHHOI'0 0OMeHa

1.11

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pE€aKknuu

HeopraHquCKa;I XHUMHUA

2.1

Hemetamnsl. IlonmoxeHue HeMeTalJIOB B Hepnommecxoﬁ CHUCTEMC
XHUMHNYCCKHX DJICMCHTOB I[I/I MenpeneeBa u 0COOEHHOCTH CTPOCHUA aTOMOB.
dusznyeckue CBOMCTBA HEMETAJJIOB. A.]'IJ'IOTpOHI/IH HEMCTAJIIIOB (Ha IIpuMeEpe

KHCTopoa, cepsl, pocdopa u yriaepoaa)

2.2

XUMUYECKUE CBOMCTBA BAXKHEWIIMX HEMETaJUIOB (TaJlOr€HOB, CEphl, a30Ta,
docdopa, yraepoga U KpeMHHS) W HX COEAUHEHHMH (OKCHJIOB,
KHUCIIOPOJICOAEPKAIUX KHUCIOT, BOJOPOAHBIX coenuHeHuil). [lpumenenue

BaKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. [lonoxenue meramioB B Ilepuoguueckoil cucteMe XUMHYECKUX
anementoB J.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX

o0oyouek aToMoB MeTaisioB. OOumMe Qu3NUEeCKUe CBOMCTBA METAJUIOB.




CrutaBbl METAIJIOB. DIIEKTPOXUMUYECKUAN DS HAPSDKEHUN METAIIJIOB
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, KaJIMM, KaJdbLUM,
MarHui, aJlOMHHHUM, IIUHK, XpOM, JKeJie30, MeJlb) U UX coenuHenuid. OOmume

CHOCOOBI TIOYYCHHS METAJUIOB. [IprMeHEeHE METAIIIOB B OBITY M TEXHHUKE

2.5

I'enetmueckas CBS3b HCOPraHNM4CCKUX BCIICCTB, MPUHAMICKAIINX K

Pa3IMIHBIM KiIacCaM

XUMHS U )KU3Hb

3.1

Ponp xumum B 00€crieUeHUM 3KOJIOTHYECKOM, YHEPTeTHUYECKON W TMHIIEBOU
0€30MacHOCTH, pPa3BUTHM MeIUIUHBL. [lOHSATHE O HAay4YHBIX METOJax

II03HaHUA BCIIIECTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBinenuss 00 O0OmMMX HAYYHBIX MNPUHLIMIAX MPOMBIIUIEHHOTO
MOJTYy4YEHUs] BaXXKHEHIINX BEIIECTB. UEIOBEK B MUPE BEIIECTB M MaTEPHUAIIOB:
BAKHEWINIME CTPOUTENBHBIE MaTEpPHUANbl, KOHCTPYKIHOHHBIE MAaTEpHUaJbl,
KpacKH, CTEKJIO, KEpaMHUKa, MaTepHabl s 3JEKTPOHUKH, HAHOMAaTEPHUAIIbI,

OpraHMyYecKre U MUHEpaIbHbIE YI00peHus

3.3

XumMusa u 3J0pPOBEEC UYCJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX
MpernaparoB, TpaBuia OE30MacCHOTO WCIIOJIB30BaHMs TMPENapaToB OBITOBOM

XHUMHHU B HOBCG,I[HCBHOI;'I KHU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus. 10 knace. I'abpuensna O.C., Octpoymon W.I'., Cnankos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
* Xumus. 11 knace. I'abpuensu O.C., Octpoymon W.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

abpuensia, O. C. Merogudeckoe mocooue Xumust 10 kiace

https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

INa6puensn, O. C. Meroaudeckoe nmocooue Xumus 11 kmace

https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
aopuensH, O. C. Xumus 10-11 knacc. ba3zoBelii ypoBens. MeToanueckue

pEKOMEeHIaluu 1 pabouas nporpamMmma

https://drofa-



ventana.ru/upload/iblock/c7b/c7b9b30c719e3c488610a93cbfde6a33.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU
UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cailt 15 yuurens «51 uny Ha ypox
XUMH

http://him.1september.ru Equnas xomnekius LOP: [Ipeamernast komiekuust
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4UHbIE
OKCIIEPUMECHTHI:

xumust. Komneknust Poccniickoro o6meo0pa3oBaTenbHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaa MKoIbHUKOB IO XUMHH
http://chem.rusolymp.ru Opranuyeckas XuMus: SJI€KTPOHHBIA yUEOHUK TS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: JIEKTPOHHBIN yUCOHUK
http://www hemi.nsu.ru OTKpPBITBIA KOJUIEIK: XUMHS
http://www.chemistry.ru J[ucraniimoHHas OJTMMITHA/IA 10 XUMUU:
TEJICKOMMyHUKAITMOHHBIN

o0pa3oBaTeIbHBIN MPOCKT
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