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HOACHUTEJBHAS 3AITUCKA

[Iporpamma mo XuUMHM Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUS
pa3pabortana Ha ocHoBe denepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHMII K pe3yibTaTam
OCBOCHHMS (eaepadbHON 00pa30oBaTENbHOM MPOTPaMMBbl CPEIHEro OOIIEro
obpazopanus  (POIl  COO), mnpencraBneHHsix B DenepaibHOM
rocyJIapcTBeHHOM oOpa3zoBatenbHOM cTanjapte COO, ¢ yu€rom Konnemnmum
npenojaBaHus  yuyeOHoro mpeamera «XuMus» B 00pa3oBaTEIbHBIX
oprann3aiusax  Poccuiickon — depepanuu, — pealu3yrOlMX  OCHOBHBIE
oOpa3oBaTeIbHbIC TPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickon @enepaumn Ha nepuon no 2025 roma»
(Pacniopsikenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K OMPEICTICHUIO
oOmieit crTparerun OOy4YeHHWs, BOCIHTAHUS W PAa3BUTHUS OOYYaIONUXCS
cpeacTBaMu ydyeOHoro mnpenmera «Xumus» misg 10—11 kimaccoB Ha 0a3zoBoM
YPOBHE COCTaBWIM  KOHUeNTyalbHble mnosioxkeHus DOIoC COO o
B3aMMOOOYCIIOBICHHOCTUA 1I€Jei, COAEpaHus, pe3yJbTaToB OOyYeHUsS U
TpeOOBaHU K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTEIbHON OpraHU3alK, SBISETCS HEOTHEMJIEMOW YacThIO MX
00pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM JTAOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYLIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHUsS. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TPHUPOABI, (OPMUPOBAHUS MHUPOBO33PECHUS © OOIIEeH
KYJbTYpbl 4YEJIOBEKA, a TaKXKe JKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 3JI0POBBIO M IPUPOAHOMN cpefie. PeanuzyeTcs xumuueckoe oOpa3oBaHue
oOydJarmommxcs Ha YpPOBHE CpeaHero oOmmero o0pa3oBaHUs CpPeACTBAMHU
yaeOHOTO TmpenmeTa «XUMHS», COJACPNKAHUE U TOCTPOCHHE KOTOPOTO
OMpEe/IeNICHbl B MPOTPpaMME MO XUMUU C YYETOM creluUKA HAYKU XUMHH, €€
3HAYE€HUS B MMO3HAHWUU MPUPOIBI U B MATEpUATILHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOluUX 1elied W MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE€ CHCTEMBI CpeAHero ooOmero oOpasoBaHusi B Poccuiickoit
denepanum.

XUMHS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 POJib B
COBPEMEHHOW IMBWJIM3ALMMA, B CO3JaHUM HOBOM 0a3bl MaTepuaibHOU
KynbTypbl. OHa BHOCHUT CBOM BKJIaJg B (OPMHpPOBAHHE PAIMOHAIBLHOTO
HAy4YHOTO MBINUICHUS, B CO3JaHUE IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKpYXalOlllEeM MHUpE KakKk O €IUHCTBE MPUPOJAbl M 4YEJIOBEKa, KOTOpOE
dbopmupyeTcsi B XMMHUM Ha OCHOBE IOHMMAHHS BEIIECTBEHHOTO COCTaBa
OKPYXAIOIEro MUpa, OCO3HAHUS B3aUMOCBSI3M MEX]y CTPOCHUEM BEILECTB, UX
CBOMCTBAaMH U BO3MOXHBIMH 00JIACTSIMU TIPUMEHEHUSI.

TecHO B3aUMOJICUCTBYSI C JPYTMMH €CTECTBEHHBIMHU HAayKaMU, XHUMHS
cTajga HEOThEMJIEMOW YacThl0 MHUPOBOW KYJIbTYpbl, HECOOXOJUMBIM YCIOBUEM
YCHENTHOTO TPYyJa U KU3HU KaxkAoro uieHa oOmiectBa. COBpeMEHHAsT XUMUS
KaK Hayka co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJOTHH HaIpaBiieHa Ha
pemieHre ra00adbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DSHEPTETUYECKOW, TMHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cootBercTBUM € OOIIMMHU UEISIMU M MPUHLUIAMH CPEAHETO OOIIEro
oOpa3zoBaHus coxaepxkanue mnpeamera «Xumus» (10-11 kmaccsl, 06a30BbIi



YpOBEHb W3Yy4YE€HUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO
MOATOTOBKY  OOydaromuxcsi,  HEOOXOJMMYIO MM Uil  BBIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIECIIHOTO BKJIIOYEHUS B KU3Hb COLIMyMa,
OPOJOJKEHUsT 00pa3oBaHMsl B  Pa3IMYHBIX O0JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEM.

CocraBislolIUMHA  TIpeIMeTa «XUMUS» SBISIIOTCS  0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmAs M HEOpraHUYECKass XUMHUS», OCHOBHBIM
KOMIIOHCHTOM COJIEpKaHUS KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BON HAyKU:
CUCTEMA 3HaHUI MO0 HEOPraHWYECKON XMMUH (C BKIIFOUEHHEM 3HAHUN U3 00Iei
XUMHUH) U OpraHndeckor Xxumuu. PopMupoBaHHe JAHHON CUCTEMbI 3HAHUW MPH
U3YYEHUM TpeIMeTa O0eCrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSATUIA, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckass xumus» U «Oo0mas u
HeopraHuyeckas XuMus» cHOpMHpOBaHA B MPOrpaMMe 1O XMMHUU HAa OCHOBE
CHUCTEMHOTO TIOJXO0Jla K H3YYEHHUIO Y4YeOHOro wmarepuaia U OOYCJIOBIICHA
HUCTOPUYECKHM OOOCHOBAHHBIM  PA3BUTHUEM 3HAHUM HA  ONpEACIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKON XHMHUU BEIIECTBA
paccMaTpUBalOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX
COCMHEHUN, a TAaKXKE HAa YPOBHE CTEPEOXUMHUUYECKHX M DJIECKTPOHHBIX
MPEACTAaBICHU O CTpoeHuW BemecTB. CBeAeHUS 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTHM — OT YIJEBOJOPOJIOB JIO0  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX coequHeHud. B Kypce opranuueckoi XuMuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs TIEPBOHAYAIBHBIE TMPEJACTABICHUS O XHUMHYECKOW CBS3H,
KJIacCU()UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCMMOCTH CBOMCTB BELIECTB OT
WX CTPOEHHUS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yryioM 3peHHst B npeaMere «XuMHsS» 0a30BOro ypOBHS
paccMaTpHUBAETCS M3YYEHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
TEOPETUYECKUA Matepual W (PaKTOJOTHYECKUE CBEIEHUS O BEMIECTBAX H
XUMHYECKOUN peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO01asi 1 Heopranudeckas
XUMUS» 00y4arouuMcsl MpeIoCTaBIseTCs BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJ0JIOTMYECKUX
MO3UIUH, TIIyOXKe MOHSATh UCTOPHUECKOE M3MEHEHHEe (PYHKIIMI 3TOTO 3aKOHA —
0T 00001IaroITeH 10 OOBSCHSIOMIEH U MPOTHOZUPYFOIICH.

Enunas cucrema 3HaHMH O BaXKHEHIIMX BEIIECTBAX, HX COCTaBe,
CTPOCHHUH, CBOMCTBaX M NPUMEHEHHUH, & TAKKE O XMMHUYECKUX DPEaKLMIX, UX
CYIIHOCTA M 3aKOHOMEPHOCTAX MpOTEeKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMHU COJAEPKAHUS, HUMEIOUIMMH KYJIbTYPOJOTUYECKUN U
MPUKIIAIHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aWMOCBSI3U
XUMHM C JIPYTMMH HAayKaMH, PAacKpbhIBAIOT €€ poJb B IO3HABATECIBHOW U
IPAKTUYECKOMN JESTEIHbHOCTU YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K TIpollecCy TBOpYECTBA B OOJACTH TEOPHH U MPAKTUYECKUX TMPUIIOKCHHMA
XUMHUHU, TIOMOTAIOT BBITYCKHUKY OpPWUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBA3AHHBIX C XUMHEH, KPUTUUYECKHU
OCMBICJIMBATh HH(POPMAIIMI0O W TMPUMEHATH €€ I TIOTOJIHCHUS 3HAaHUMH,
pEUICHUsSI MHTEJUIEKTyAIbHBIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B memom copepkanue yueOHOTo mpeameTa « XUMHs JaHHOTO YPOBHS
M3y4EHUsT  OPHEHTHPOBAHO  Ha  (OpMHUpOBaHHME Yy  OOyYarOmUXCS
MHUPOBO33PEHUYECKON OCHOBBI JIsl TIOHUMaHUs (PUIOCOPCKUX UJICH, TAKUX KaK:
MaTepuajJbHOE E€IWHCTBO HEOPraHMYECKOr0 M  OPraHUYeCcKOro  MHpa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh



MPUPOJHBIX SBJICHUN MyTEM SKCIEPUMEHTA U PEUICHUS] TPOTUBOPEUUN MEKITY
HOBBIMHU (PaKTaMH ¥ TEOPETUUECKUMHU MPEANOCHIIKAMU, OCO3HAHUE POJIM XUMUHU
B PEIICHUM DJKOJIOTMYECKUX MpodieM, a Takxke mpodiemM cOepekeHus
HSHEPreTUYECKUX PECYpPCOB, CHIPbS, CO3/[aHMSI HOBBIX TEXHOJOTHUH U
MaTepHUasoB.

B nnane pemenHus 3amad  BOCOUTAHUSA, Pa3BUTUA M COLMANM3AlUU
00y4aromuxcsi MPUHSITHIE MPOTPAMMOM MO XMMHH IMOJXOJIbI K OIpPECICHUIO
COJIEp’KaHMsl U TIOCTPOCHUS TpeaAMeTa TMpeaycMaTpuBaroT (HOpMUPOBaHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JIEUCTBUN, HUMEIOMIMX 0a30BO€ 3HAYCHHE IS
Pa3NUYHBIX BHUJOB JESITEIBHOCTU: pelIeHUus mpolsieM, TMOWCKa, aHalu3a Hu
o0paboTku uHOpMaLMK, HEOOXOAUMBIX JUIsi MNPUOOPETEHUS  OMbITa
NPAKTUYECKON W HCCIEOBATEeNIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B IMO3HAHUH XUMHUHU.

B mpaktuke npenogaBaHusi XMMHHM KaK Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk W Ha YPOBHE CpEAHETO OOIIero oOpa3oBaHUsA, MPH
ONPEJECICHUN COAEPKATEIbHON XapAaKTEPUCTUKH LEJNeH H3ydeHHUs MpeaMeTa
HaIpaBJICHUEM TEPBOCTENIEHHOW 3HAYMMOCTH TPAJAMIIMOHHO MPU3HAETCA
dbopMUpOBaHHME OCHOB XHWMHUYECKOM HAyKd Kak OOJaCTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, MPAKTUYECKOW MESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 U3
KOMITIOHEHTOB MHUPOBOW KyJbTypbl. C METOOMYECKON TOYKH 3pPEHHSI TaKOl
MOAXOJ K ONpPENENCHUI0 LeJed H3y4YeHUs MpeaMeTa SBISETCS BIIOJIHE
OTIpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIaBHBIMH LEISIMU M3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 xi1.) siBisttoTCS:

e (QopMHpOBAaHME CHUCTEMbl XUMHYECKUX 3HAHUW Kak BaKHEHIen
COCTaBIIAIONIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KIIOYEBble MOHATHS, (yHIaMEHTaJbHBIE 3aKOHBI U
TEOpUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TOHHUMaHUE
CYIIHOCTA JOCTYNMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (¢opMHUpOBaHUE ¥ pPa3BUTHE TMPEJACTABICHUN O HAYUYHBIX METOJIax
MO3HAHUSA BEIIECTB M XHUMHYECKUX PpEaKIMil, HEOOXOIUMBIX JUIs
NpUOOPETeHUs] yYMEHUW OPUEHTHPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKOU U
MOBCEHEBHOM JKU3HMU;

e pa3BUTHE YMEHUH U CHOCOOOB  JESTENBHOCTH, CBSI3AHHBIX C
HAOJIIOZIGCHHEM U OOBACHEHHMEM  XHMMHUYECKOTO  OIKCIIEPUMEHTA,
COOTI0/IEHUEM TIPaBUII 0€30IMIaCHOTO OOpAIeHHUs C BEIECTBAMHU.

Hapsiny ¢ aTum, conepkareiibHas XapakTEepUCTHKa LeJIed W 3aj1ad
M3y4YeHUs TIpeMeTa B MpOorpamMme Mo XMMHUU YTOYHEHA M CKOPPEKTHpPOBaHa B
COOTBETCTBMM C HOBBIMH MPUOPUTETAMU B CHUCTEME CpPEIHEro OOIlero
oOpazoBanus. CerofHs B MPENoJaBaHUM XUMUU B OOJIBIIICH CTENEHU OTHA&TCA
MPEAMOYTeHNE  MPAKTUYECKOW  KOMIIOHEHTE  CONEp)KaHUsS  OOydeHUs,
OpUEHTUPOBAaHHOW Ha MOJArOTOBKY BBIMYCKHHKA 00IIe00pa3oBaTeIbHOM
OpraHu3allii, BIAACIONIEr0 HE HAOOpOM 3HaHUW, a (YHKIMOHAIBHOU
IPaMOTHOCTbBIO, TO €CTh CIIOCOOAMU U YMEHUSIMU AKTUBHOTO MOJTYYEHUS] 3HAHUM
Y IPUMEHEHUS UX B PEaIbHOM )KU3HU JIJIs1 PEIICHUS MPAKTUYECKUX 3a]ad.

B cBs3u ¢ 3TUM mpu u3ydeHuu npeameTa «XUMUs» JOMUHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

agantanus OOy4YaroIIMXCSd K YCIOBUSM JIMHAMUYHO pPAa3BUBAIOIIETOCS
mupa, (HOPMHpPOBAHHWE HHTEIUICKTYalIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



caMoOOpa3oBaHUI0,  COTPYIHUYECTBY, CaMOCTOSITEIbHOMY  TPUHSATUIO
IPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIIECTBAMU U UX MPUMEHECHHUEM;

dbopMupoBaHue y OOy4YalOMIMXCA KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHI[MI), MMEIOUIMX YHUBEPCAJbHOE 3HAUEHUE MJIs Pa3IUYHbIX BHUJOB
NEATENBHOCTHA:  PEIICHHWs MpoOJieM, TIOWCKa, aHaim3a ©W  00pabOTKU
nHpopMalK, HEOOXOAUMBIX JJisi TPUOOPETEHHUsI OIbITa JIeITeIIbHOCTH,
KOTOpasi 3aHUMAET BaXXHOE MECTO B MO3HAHUHU XHUMHUHM, a TAKKE JUISl OLEHKHU C
MO3UIMNA JKOJOTUYECKOW O€30MacCHOCTH XapakTepa BIUSHUS BEUIECTB W
XUMUYECKUX MPOLIECCOB HA OPTaHM3M YEJIOBEKA U MPUPOAHYIO CPELY;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYIbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00yYarolUXCcsi: CIMOCOOHOCTH CaMOCTOSITEIBLHO MNPUOOpETaTh
HOBBIE 3HAHUSI MO XMMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHUHU IS TIOUCKA H
aHanu3a Y4eOHOM ¥ HAy4YHO-TIONMYJIAPHOM HHPOpPMAIMKM  XUMHUYECKOTO
COJICpKaHUS;

dbopMupoBaHUEe U pPa3BUTHE Yy OOYYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIIJIEHUs, HAOII0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJWMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUU U
MIPOBEJICHUU XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOy4aromuxcs YOEeKIEHHOCTH B T'YMaHHCTUYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ Ba)XHOW POJIM B PEUICHUM TI00AIbHBIX MPOOJIeM
palMOHAIIBHOTO TIPUPOAOIIOIB30BAHUS, IOMIOJIHEHHS YHEPTETUYECKUX PECYPCOB
M COXPaHEHHUS TPUPOJHOTO PABHOBECHs, OCO3HAHHS HEOOXOIUMOCTHU
OEpe)KHOTO OTHONICHHWs] K TIPUPOJE H CBOEMY 3J0POBBIO, a TaKke
MPUOOPETEHUST ONbITAa HWCIOJIL30BaHUS TOJYUYCHHBIX 3HAHUM JIS TPUHSATUS
IPaMOTHBIX PEIICHUI B CUTYalUsIX, CBI3AHHBIX C XUMHUUYECKUMU SIBJICHUSMU.

B ydyeOHOM mnane cpeaHero oOmiero oOpa3oBaHUsI MPEAMET «XUMHU»
0a30BOr0 YpOBHS BXOJUT B COCTaB MNpeaMeTHOW obmactu «EcTtecTBeHHO-
Hay4YHbIC MPEIAMETHI.

OO6miee YUCIO 4YacoOB, OTBEACHHBIX JJII W3YYEHHUsS XUMHH, Ha 0a30BOM
ypOBHE cpeaHero oduiero oopasoBanusi, coctapisier 68 yacos: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (1 wac B Hedenmo).



COILEPKAHUE OBYYEHUA
10 KUIACC
OPTAHMYECKASA XUMUA

Teopernyeckre 0OCHOBBI OPraHUYECKOM XMMUM

[IpenmeT opraHuyecKkor XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
B TIOJIyYCHHH HOBBIX BELIECTB U MaTepuajoB. Teopus CTpOEHUsT OpPraHU4eCKUX
coequHeHud A. M. BbytiepoBa, €€ oOcCHOBHbIE moJIOKEHUS. CTpPYKTypHbIE
(opMynbl OpraHnyeckux BewecTB. ['omonorus, uzomepus. XUMHUYECKask CBSI3b
B OPTaHMYECKUX COEAUHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3U.

IIpencraBienne o KJacCU(PUKAMU  OPraHMYEeCKUX  BEIIECTB.
HomeHnkiiatypa opraHMuecKkux COeIMHEHUH (crucTeMaTuieckas) U TpUBUAIbHbBIE
HAa3BaHMs BKHEUINX IIPEACTABUTEINICH KIIACCOB OPTaHUYECKUX BEILECTB.

OKCIIEpUMEHTAIBHBIE METOABI M3Y4YEHUS BEIIECTB M UX IPEBPALLCHMM:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYEeCKUX BEUIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OpPraHMYECKHX BEIIECTB, HAOJIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALICHUI0 OPraHUYECKUX
BEILIECTB MPU HarpeBaHuu (IJIaBJIeHUE, O0YTJIMBAaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUU pAn. MeraH u 3TaH —
OpocTeHIlne MPEeACTaBUTENN AJIKaHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu 3aMelEHUsT W TOpPEHHUs), HAXOXACHHE B IPUPOJE, INOJY4YECHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHUYECKUN PAN. DTUICH U MPOIUIIECH
— MPOCTEUIINE MPEACTABUTEIN AJKEHOB: (PU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THIpaTallid, OKUCIEHUS U
MOJIMMEPU3ALIH ), TIOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u MmerunOyraauen-1,3: ctpoeHue, BaxHenme
XUMUYECKUE CBONCTBA (peakius NOJINMEPHU3ALIIH). [lonyuenue
CUHTETUYECKOr0 KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psi.
ALETUIEH — TMPOCTEUIIMN NOPEACTABUTEND aJKUHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKME  CBOMCTBAa  (peakuuu  THIAPUPOBAHMS,
raJIoOr€HUPOBAHUs, TUIPATALIUHU, TOPEHUS ), IOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu TaJOTEHMPOBAHUS W HUTPOBAHMS), IOIYYEHHE M NPHUMEHEHHE.
Tonyon: cocmae, cmpoenue, uzuueckue u xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUsT U HUMPOBAHUS), NnoaydeHue u npumeHeHue. TOKCUYHOCTb
apeHoB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOAAMHM, NPUHAUICKAIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpupoaHbIe UCTOYHUKH YIJIEBOAOPOAOB. [IpUpoaHbId ra3 M mOmMyTHBIE
He(dTauble ra3pl. HedTs 1 € npoucxoxaenue. CnocoOsbl nepepaboTku HedTH:
NEPEroHKa, KPEKUHT (TepPMHUUYECKHM, KaTaJuTU4eCKuil), mupoaus. [IpoaykTs
nepepaboTku HEPTH, HUX MPUMEHEHHWE B IPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yroib 1 mpoAyKTHI €ro nepepadboTKH.

OKCIIEpUMEHTAIBHBIE METOJbl M3Y4YEHUs BEIIECTB M HX IPEBPALLCHMM:
O3HAKOMJIEHHME € O0pa3uaMu IJIACTMAcCC, KayyyKOB M PE3UHBI, KOJJIEKIIMH
«Hedpte» u «VYromp», MOAETUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U



raJIOTeHONPON3BOHBIX, TPOBEACHHE NPAKTUYECKOW PaOOTHI: IMOIyYEHUE
ATUJIEHA U U3YUYEHUE €TO CBOWCTB.

PacuérHble 3a1ayu.

Boluucnenuss mo ypaBHEHHIO XMUMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEAKIMU MO HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX BEIIECTB WU MPOJYKTOB
peakiun).

Kuciopojacoaepxaiue opranuyeckKue coeJHHEHUsA

[IpenenbHble OOHOATOMHBIE CHUPTHL. METaHON W 3TaHON: CTPOCHHUE,
dusznueckre U XUMHUYECKHE CBOMCTBA (pEakiWu C AKTUBHBIMU MeETaJLIaMH,
rajoreHoBOJIOpOJIaMHy, TOpPEHHE), MpPUMEHEHUE. BOIopoaHBbIE CBS3U MEXKITY
MOJIEKYJIaMU CIIUPTOB. JleHcTBHE MeTaHOIa M ATaHOJIa HA OPraHK3M YeJIOBEKa.

MHOroaToMHbl€ CHOUPTBHL. OTWJIEHIVIMKOAb W TJUUEPUH: CTPOEHUE,
¢usznueckre W XUMHUYECKHE CBOWMCTBA (B3aUMOJCHCTBHE CO IIETOYHBIMU
MeTaJlJlaM{, Ka4eCTBEHHAs] PEaKiusi HA MHOTOATOMHbIE CUpThI). JlelicTBUe Ha
opranusM 4esnoBeka. [[puMeHeHune ruiepruHa u STUICHTITUKOJIS.

®deHoM: CTPOCHHE MOJICKYJIbl, (U3NYECKMEe W XHUMHUUYECKHE CBOMCTRBA.
Toxcuunocth penona. [lpumenenue gpenona.

Anpaerunpl U kemowsl. Dopmanbieruj, alneTalbACTHA: CTPOEHUE,
¢dusnyueckre 1 XUMUYECKHE CBOWCTBA (PEAKIIMU OKUCICHHS] U BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIUN), TIOJIyYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeliebHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KUCIIOTBI: CTPOCHHE, PU3NYECKUE U XUMHUECKHE CBOICTBA (CBOICTBA,
oOmme Juisi  Kiacca KHUCJIOT, peaknus JSTepuuKaluu), T[OJydYeHue W
npuMenenue. CteaprHoOBasi U OJIEMHOBASI KUCJIOTHI KaK MPECTABUTENIN BBICITUX
KapOOHOBBIX KHCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, HX
MOIOILIEE IEHCTBHE.

CrnoxknHble >(QUpPbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX d3pupoB. Kupel. T'mapomm3 xupoB. [IpuMeHeHHe KHUPOB.
buonoruueckas poiib KUPOB.

YraeBoapl: coctaB, KiaccuduKaius —yrJIeBOJOB (MOHO-, JU- U
noaucaxapuibl). [J0Ko3a — TPOCTEHIIUN MOHOCAaXapua: OCOOCHHOCTH
CTpOEHUS MOJIEKYJIbI, (PU3NYECKHEe U XMMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE C
ruppokcuiom meau(ll), okuciienne aMmMuadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPUPOJE, MPUMEHEHHUE,
ouosnoruyeckas poiib. @otocunre3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nennroiiosa kak npupoHbie nonumMepsl. CTpoeHUe KpaxMaia u
neyuoso3bl.  PU3MYecKre W XMMHYECKHME CBOMCTBA Kpaxmaia (THIpOJiu3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEUIECTB M WX IPEBpAICHUI:
poBeJieHre, HAOII0/IEHNE U OMUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMH OJTHOATOMHBIX CIUPTOB (OKUCJIEHUE ATaHOJA
okcusiom meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJACICTBHE TIIHMIEPUHA C
rugpokcugom Menu(ll)), ampaerugoB (OKMCIEHHE aMMHMAYHBIM PACTBOPOM
okcuna cepedpa(l) u rumpoxcumom memu(ll), B3ammonelicTBue kpaxmana ¢
MOJIOM), TIPOBEJICHUE NPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaun.

Brluncnennss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM NPOAYKTa PEAKIMU MO HW3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEUIECTB WJIH MPOAYKTOB
peakiun).

A3oTcoaepKanme OpraHndecKue COeTMHEHMS.

AMUHOKHUCIIOTBI ~ Kak  aM(OTEepHble  OpPraHUYeCKHe  COCAMHEHUS.
@u3nyeckne M XMMHUYECKHUE CBOKWCTBA aMUHOKHCIOT (Ha IPUMEPE TIIULMHA).
buonornueckoe 3HaueHne aMUHOKUCHOT. [lenTuapl.

benku kak nmpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsA M TPETHUYHAsI CTPYKTypa OenkoB. XUMHUYECKHUE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpalMsl, KAYeCTBEHHBIE pEeaKIIMU Ha OCJIKH.

OKCHEpUMEHTAIBHBIE METOJABl M3y4YEHUs BEIIECTB M UX NPEBPALLCHMIA:
HaOJIIOICHUE M ONMCAaHWE JEMOHCTPALlMOHHBIX ONBITOB: JIEHATypalus OEIKOB
[IpY HarpeBaHUU, [IBETHbIE PEAKI[MU OEIKOB.

BricokoMouieKyJIsIpHbIE COeIMHEHH S

OCHOBHBIE TIOHATHS XUMHHM  BBICOKOMOJIEKYJSIDHBIX  COCIMHEHHM:
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEPU3ALUU, CPEIHSA
MoJIeKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYIISIPHBIX
COEAVMHEHNN — MTOJIMMEPHU3ALUS U TOTUKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BELIECTB M WX IPEBPALLCHMIA:
O3HaKOMJIEHHE C oOpa3laMd NPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IIJJACTMACC, KAy49yKOB.

MexnpeIMeTHbIE CBS3H.

Peanusanus MeXIpeaIMETHBIX CBS3€M NPU HU3YYCHUM OPraHUYECKOU
xumun B 10 Kiacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUWE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX IOHATHM, TaK W IOHATUH, SBIAIOIIMXCS CUCTEMHBIMU
JUISL OTZIETIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SIBJIEHWE, HAay4YHbIA (akKT,
rUIoTe3a, 3aKOH, TEOpHsl, aHalu3, CUHTE3, KiaccUUKaIus, NepUOIUIHOCTD,
Ha0JI0/IeHNEe, U3MEPEHUE, IKCTIEPUMEHT, MOJICIMPOBAHUE.

®usuka: Marepus, DHEpPrus, Macca, aroM, DJJIEKTPOH, MOJEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHO€ COCTOSHHE
BEIECTBA, (PU3NUYECKHUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, 6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (OCNKH, yriIeBOABI, KUPHI,
dbepmMeHTHI).

I'eorpadusi: MuHepasibl, TOpPHBIE TMOPOJbI, IOJE3HbIE HCKONAEMBIE,
TOIUIUBO, PECYPCHI.

TexHOJorus: MNUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO ITUTAHUS,
MOIOIIIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IPENAPAThI, MATEPUAIBI
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHUU

XUMUYECKU d3JIeMeHT. AToM. Spo aroMa, HW30TOMbL. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIC opOUTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeaesieHns IEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(DUTYypAIUs aTOMOB.

[lepuonnueckuit 3akon u Ilepuoauueckass cHCTEeMa XHUMHYECKUX
snementoB J[. WM. MenneneeBa. CBs3p NEPUOAMYECKOIO 3aKOHA H



[lepuoguueckoir cucteMbl XuMHYeckux 3ieMmeHToB J[. WM. Menneneea ¢
COBPEMEHHOW TEOPHUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSA
CBOMCTB XHMHMYECKUX DJIEMEHTOB U 0O0pa3yeMbIX UMU MPOCTHIX U CIIOMKHBIX
BEIIECTB MO TIpynnaM M MEepHoJaM. 3HAUYEHUE IEPUOJUYECKOr0 3aKOHa B
Pa3BUTUHU HAYKH.

CtpoeHue BellecTBA. XHMHYECKas CBSI3b. BHJIBI XMMHUYECKOM CBSI3U
(KoBaJIeHTHAs! HEMOJISIPHAS U TOJISIPHAsl, HOHHAs, METa/NInUecKas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XWMHUYECKON CBA3M (OOMEHHBIM U JOHOPHO-
akuentopHslii). Bomopoanas cBs3b. BalleHTHOCTh. DIIEKTPOOTPULIATETBLHOCTD.
Crenenp okuciieHus. FIOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYJTAPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEILIECTBA. [HMbI  KPUCTAJJIMYECKUX  PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEMIECTB OT THUINA KPUCTALNINYECKON PEIIETKH.

[Tonsatne o nucnepcHbIX cucTteMax. VICTUHHBIE U KOJUIOUJIHBIE PACTBOPBI.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

Knaccudukanus  HEOPraHMYECKHMX  COCAMHEHUH. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTMUYEecKas CBSI3b HEOPraHUYECKUX BEUIECTB,
IPUHAUIEKAIINX K PA3JIUYHBIM KJIaCcCaM.

Xumuueckass peakinusa. Kiaccudukanuss XHMHUYECKHX pPEaKIUA B
HEOPraHWYECKOW U OPraHUYECKOM XUMUU. 3aKOH COXPAHEHUS! MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT PAa3lIM4YHbIX (AKTOPOB.
OOpatumMbie peaknuu. XuUMUYeckoe paBHOBecue. DaKTOphI, BIMSIONIUE Ha
COCTOSIHME XUMH4YeCKOro paBHoBecus. [Ipunnun Jle Ilarenbe.

Onektponutnyeckas auccormanus. CHIbHBIE W CIIa0ble SJEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEUIECTB: KUCJAsd, HEUTpaIbHAasl, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUS BELIECTB M WX IPEBPAILCHHI:
neMoHcTpanusa tadnun «llepuonnueckas cucreMa XUMHYECKUX 3JIeMEHTOB /Jl.
N. MenneneeBay, u3ydeHue MoJieiel KpUCTAUIMUECKUX PEIIETOK, HAOII0IeHE
U OINHCaHWuEe JACMOHCTPAIMOHHBIX W JIaOOPaTOPHBIX OIBITOB (Pa3I0KEeHUE
NEPOKCHJIa BOJOPOJA B MPUCYTCTBUM KaTalau3aTropa, ONPEACIICHHE CpEbl
pacTBOPOB BELIECTB C IIOMOLIBK) YHUBEPCAJIBHOIO HWHIAMKATOPa, pEaKIuu
HOHHOTO OOMEHa), MPOBEJICHHUE MPAKTUUECKOW paboThl «BiusHUE pa3IudHBIX
(aKTOpOB HAa CKOPOCTh XUMHUYECKON PEaAKII.

Pacuérnrlie 3agaun.

Pacu€Thl 1O ypaBHEHUSM XHUMHYECKUX PEaKlUHUil, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C MCIOJB30BAHUEM IOHATHUS «MACCOBAsI
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeramnel. Ilosmoxxenne HemeraiuioB B llepuomnueckon cucrteme
xumMuuyeckux 3memeHToB J[. M. MenzaeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3NYeCcKrWe CBOWCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETAUIOB (Ha mpuMepe
KHUCJI0poaa, cephl, hochopa u yriaepona).

XUMHUYECKHUE CBOMCTBA BAKHEUIINX HEMETAIIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yriepoga W KpeMHHS) U UX  COEAUHEHHMH  (OKCHJIOB,
KHUCIIOPOJICOJEPKAIIUX KUCIIOT, BOJOPOJIHBIX COCIUHEHHUI ).

[IprMeHeHne Ba)XHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Mertamnsl. [Tonoxenune metaiuioB B [lepruoanyeckoit cuCTEME XUMHUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOCHHS DSJICKTPOHHBIX



o0osiouek atoMoB MeTauioB. Obmue Guznyeckue cBorcTBa MeTaioB. CriiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUH P HAIIPSKEHUN METAJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIMX METAUIOB (HATpUM, Kalui, KaJabIUi,
MarHui, aJIOMUHUHN, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHEHUH.

OO6mue crocoObl ONy4eHHs] MeTauioB. [IpuMeHeHne MeTallsIoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEUIECTB M WX MPEBpAILCHUI:
U3y4YeHUEe KOJIEKIMU «MeTauibl U CIUIaBbD», 00pa30B HEMETAJIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1au, HAOJIOJICHHE U ONMHCAHHE JACMOHCTPAIIMOHHBIX H
7a00paTOPHBIX  OMBITOB  (B3aMMOJICHCTBHME THUAPOKCHAA  AIOMUHHUS  C
pacTBOpaMU KHUCJIOT M IIEJI0Yeil, KAYeCTBEHHBbIE pPEAKIUH Ha KaTUOHBI
METaJIJIOB).

Pacuétnrle 3agaun.

Pacuértel Macchl BemecTBa Wi 00bEMA Ta30B 10 U3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WM O0BbEMY OJHOrO M3 YYAaCTBYIOIIUX B PEAKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEAKIUH, €CIU
OJIHO W3 BEIIECTB UMEET IPUMECH.

XumMus U )KU3Hb

Ponb xumum B o0ecriedeHr dKOJIOTHIECKOMN, Y HEPTeTHICCKON M TTHIIEBON
0e30macHOCTH, Pa3BUTHN MEAUIUHBL. [[OHATHE O HAyYHBIX METO/AX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaAKIUH.

[IpencraBnenuss 00 OOIMMUX HAYYHBIX NPUHIUNAX MPOMBIIIIIEHHOTO
MOJTYYCHUS] BAXKHEUIITNX BEILIECTB.

UenoBek B MHUpE BELIECTB U MATEPUANIOB: BAXKHEHIINE CTPOUTEIbHbBIC
Matepualbl, KOHCTPYKIIMOHHBbIE MaTepuajbl, KpacKu, CTEKJIO, KepaMuKa,
MaTepuabl Uil JIEKTPOHUKH, HAaHOMATEepHaJIbl, OpPraHUUYECKHUE U MUHEPaTbHbIE
yI0OpeHus.

XUMHUS U 37J0pOBbE YEJIOBEKA: MpaBUja HUCIIOIb30BAHUS JICKAPCTBEHHBIX
MpernaparoB, MpaBwia OE30MaCHOTO WCIONB30BAaHUS TPENapaToB OBITOBOM
XUMUHU B IOBCEIHEBHOM JKU3HHU.

MexnpeaMeTHble CBS3H.

Peanuzanmst MeXnpeAMETHBIX CBSI3eéM TpU  H3y4eHUM OOmed u
HEOpraHndeckod xumMuu B 11 Kacce ocylIecTBISETCS YEpe3 HMCIOJIb30BAHHE
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHATHM, SBISIOMIMXCS
CHUCTEMHBIMH JIJIs1 OTJEIBHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HaAYYHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KIacCHU(pUKALUs, TMEPUOJUIYHOCTh, HAOIIOJCHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®dusuka: Marepus, YHEPrus, Macca, aTom, 3JIEKTPOH, NPOTOH, HEUTPOH,
WOH, WU30TON, PaJUOAKTUBHOCThb, MOJIEKYyJla, HHEPreTUUYECKUIl YpPOBEHBD,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3HUYECKUE
BEJIMYUHBI U €JMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buomorus: kimeTka, oOpraHu3M, S3KOCHCTeMa, Owocdepa, Makpo- u
MUKPODJIEMEHTbI, BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepanbl, TOpHBIC TMOPOJABI, IOJE3HbIE MCKOIMAEMbIE,
TOILJIMBO, PECYPCHI.

TexHonorus: XUMHWYICCKasA IMPOMBINUICHHOCTD, MCTAJLIIypru:,
IMPOU3BOACTBO CTPOUTCIIbHBIX MaTcpUuaIoB, CEJIbCKOXO3SIMCTBECHHOE
IMPON3BOACTBO, IMuImeBas IMPOMBINIJICHHOCTD, Q)apMaHGBTI/IIIeCKaS[

IMPOMBIINIJICHHOCTD, IIPOU3BOACTBO KOCMCTUYCCKHUX IIPCIIAPAaTOB, IIPOU3BOACTBO



KOHCTPYKIHOHHBIX MaTCpUaJIOB, QJICKTPOHHAA IIPOMBINIIICHHOCTD,
HaAHOTCXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA TIIPOTPAMMBI 11O
XM HA  BA3OBOM  VYPOBHE  CPEJHEI'O  OBIIEIO
OBPA3OBAHHMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K PE3YJIbTaTaAM OCBOEHUS
oOy4YaromuMHCsl TPOTpaMM CpPeIHEro oOIiero oOpa3oBaHusl (JIMYHOCTHBIM,
METanpeJIMEeTHBIM W MpeAMeTHbIM). HayuHo-meToauueckoil OCHOBOW ISt
pa3padOTKH TUIAHUPYEMBIX PE3YIHTATOB OCBOCHUS ITPOTPAMM CPEIHET0 OOIIETO
00pa3oBaHus SIBISIETCA CUCTEMHO-ACSATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUMU € CHCTEMHO-AESATEILHOCTHBIM IOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUA MpeaAMETa «XHMMHs» HA YPOBHE CPEIHETO
oOrmero o0pa3oBaHUs BBIJIEICHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUHCKON TPaKIAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIbHOCTH ¥ CAMOONPEICIICHHIO;

HaJU4Yue MOTUBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEH W HCTOPUYECKUX Tpaauliuii 0a30BOM HayKu
XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYYArOUIMXCS PYKOBOJICTBOBATHCSI B CBOEH
JESATETbHOCTU IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU IIETOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYMUE TPABOCO3HAHUSA DKOJOTMUECKOW KYIbTYpPhl MU CIIOCOOHOCTHU
CTaBUTH 1IEJIU U CTPOUTD KU3HCHHbIC IJIAHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MpEaMeTa «XHUMHUs» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM M BOCIUTATEIBHON [EATETbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMU U HJI€aaMHi POCCUUCKOTO TPAXKITAaHCKOTO OOIIECTBA, TPUHITHIMH B
o0lllecTBE HOpMaMU U MpaBUJIAMU MOBEACHHUS, CIOCOOCTBYIONIMMU MPOIECCam
CaMOITO3HAHUS, CaMOpPa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommxcs.

JInyHOCTHBIE PE3YyJbTAaThl OCBOCHHS TMpeaMeTa «XUMHUSD» OTPAKAKOT
c(hOpPMHPOBAHHOCTh ONBITA TIO3HABATEIHHON W TMPAKTUYECKOU AESITEIHHOCTH
00yyJaromuxcs mo peaanu3aiu NPUHITHIX B OOIIECTBE [IEHHOCTEN, B TOM UHCIIC
B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUSA:

OCO3HaHWSI  OOy4YaIOIUMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U ITPABOIOPSIKY;

OpeACTaBICHUS O COLMAJIbHBIX HOPMaxX M MpaBUIaX MEXKIUYHOCTHBIX
OTHOILICHHI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTH NPHU CO3JIaHUU
Y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U MTO3HABATENbHBIX 3a/1a4, BBIIIOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTHKY U
apryMeHThI JPYTUX MPU aHAIU3E PA3IUYHbIX BUAOB YUCOHOMU JAESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBCHHON XUMUH;

yBa)XEHHUSI K MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUM U MPAKTUYECKOIO
OPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKH €CTh PE3YyJbTaT



JUINTETTLHBIX ~HAONIOJCHUMA, KPOMOTIMBBIX HKCIEPUMEHTATBHBIX TIOUCKOB,
MMOCTOSTHHOT'O TPYyAa YYEHBIX U MPAKTUKOB,;

UHTEpeca W TO3HABATEJIbHBIX MOTHUBOB B MOJYYEHHUU M TOCIECAYIOIIEM
aHanu3ze  MHGOpPMALMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOIO MOBECHNUS;

CIIOCOOHOCTH  OIICGHMBATh CHUTyalldd, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYIKW CBOUX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE TOCJIECACTBUN 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPhI 310POBbS:

MOHUMAHUS IIEHHOCTeW 370poBoro u Oe3omacHoro obpasza JKU3HH,
HE00XOMMOCTH OTBETCTBEHHOI'O OTHOLUEHHUS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOJIIOICHUST TIpaBHJI O€30MacHOTO OOpallleHus] C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MMOHMMAHUSl I[IEHHOCTU TMPAaBWI HWHJUBUAYAIBHOTO M KOJJIEKTUBHOTO
0€30MacHOro0 TMOBEJICHUS B CHUTYalMsIX, YTPOXKAIOIIMX 3JI0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEICTBHM WM HENPUATHUS  BPEIHBIX  MNPHUBBIYEK
(ymoTpeOieHus anKorosisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTHU B  Y4€OHO-HCCIIEIOBATEIHCKON
NEeSITENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW W JPYyrHX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEIICHUM MPAKTUYECKUX 3a]ad
COI[MAJIbHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY H3Y4YeHUIO Mpodeccuil pa3auyHOTO poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUU 110 XUMUH;

YBAXEHUSI K TpyAy, JIOAAM TpyJa U pe3ylbTatam TpPYyJIOBOH
NEeSATENbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIAMBUIYAJIbHONU TpPAaCKTOPUU
oOpa3oBaHus, Oyayuieil npodeccud U pealn3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB
1 TTOTPeOHOCTEH O0IIeCTBA;

6) IK0JIOTMYeCKOTr0 BOCTIUTAHMS:

AKOJIOTMYECKH I1€JIECO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3€MIIE;

MOHUMAaHUS TJI00ATHHOTO XapaKTepa SKOJOTUYECKHX MPOOIEeM, BIUSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHOUN CPEJIbl;

OCO3HaHMSI HEOOXOJUMOCTH HCIOJIL30BAHUS JOCTHXKEHUN XUMUHU JUIs
pelieHrs BOMPOCOB PallMOHAILHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPUATUS JCHUCTBHI, NPUHOCSAIIMX BPEH OKpYKaroIIel
IPUPOAHON CpeJie, YMEHUS MPOrHO3UPOBATh HEOIArONMPUSITHBIC IKOJIOTHUECKUE
MOCJIEACTBUSA MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJU4usl Pa3BUTOTO  IKOJOTUUECKOTO  MBIIUICHUS, OSKOJOTHYECKOMN
KyJbTYpbI, OIbITA JEATEIBHOCTH JKOJOTHYECKON HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMH B II03HABATEJIBHON, KOMMYHUKATUBHOW U COLMAIBHOMN



MPAKTUKE, CHOCOOHOCTM W YMEHHUS aKTUBHO MPOTUBOCTOSTH HJCOJIOTUU
xemodoOouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUA CHEIM(PUKUA XUMHH KaK HAyKH, OCO3HaHUsA €€ poiu B
(OpMHUPOBaHUHU PALIMOHATIBHOTO HAYYHOTO MBIIUJIECHUS, CO3JaHUM LIEIOCTHOTO
IpeICTaBIeHUs 00 OKpYKaloLIeEM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TIPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUWU MPOOJIEM COXpaHECHHUS
IIPUPOIHOIO PAaBHOBECHS,

yOexXIEHHOCTH B 0COOOM 3HAYUMOCTH XHMHHM JJII COBPEMEHHOH
UUBWIN3AIMA. B €€ T'YMaHUCTUYECKOM HANPABICHHOCTA M BAXXHOU POJIM B
CO3JaHMM HOBOW 0a3bl MaTepHAIbHOW KyJIbTYphl, PEHICHUH TI00aTbHbIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPIETHUUECKOM,
NUIIEBOM M DKOJOTHYECKOM Oe30MacHOCTH, B Pa3BUTUU  MEIUIUHBI,
00€eCTIeYeHNH YCIOBUH YCTIEIIHOTO TPYAa U YKOJIOTUYECKH KOM(MOPTHOM KU3HU
Ka)KJIOTO WIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: NOHUMAHHMS CYIIHOCTH METOJ0B
NO3HAHMSI, HCIOJIb3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
HCIIOJIB30BaTh II0JydYaeMble 3HAaHWA JUIsl aHAIW3a U OOBACHEHHS SIBICHUI
OKPY’KAIOLIEr0 MUpa M IMPOUCXOMAIINX B HEM HM3MECHEHUMN, YMEHMS [€JaTh
000CHOBaHHBIE 3aKJIOUYECHHUS Ha OCHOBE HAYUYHBIX (AKTOB W HMEIOIIMXCA
TAHHBIX C LEJbIO MOJYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus IpoOJIeM B peabHbIX )KU3HEHHBIX CUTYaLUAX;

MHTEpECa K MO3HAHUIO U UCCIIE0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTH UM  CIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHHMIO U
caM000pa30oBaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW O XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpEcCa K  OCOOGHHOCTAM  TpyJa B pa3iauuHbIX  cdepax
npodeccoHanbHOM AeSITeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysbTaThl OCBOEHUSI y4eOHOro mpeamera «XuMUushH)
Ha YPOBHE CpeJIHEro 00I11ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble s (OPMHUPOBAHUS  MHUPOBO33PEHUA  OOYyYArOIIMXCS
MEKIMCLIUTUIMHAPHBIE (MeXKIIpEeMETHBIE) oOITIeHayYHBIC MOHSATHS,
OTpaXKarolue IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB
MO3HAHMS, KCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
SHEpPrud, sBICHUE, MPOLIECC, CUCTEMa, HAy4YHbIA (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIEJOBaHHE, HAOIIOJICHHUE, W3MEPEHHE,
AKCHEPUMEHT U JPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC JENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PEryJSTHBHBIE), oOecreunBamonme GopMUpPOBaHUE
(GYHKIIMOHAIBHON IPAMOTHOCTH M COLIMATIbHON KOMIETEHIIMU 00Yy4arOIINXCS;

CIIOCOOHOCTD oOyJarommxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXKIMCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHOM M COLIMAILHOM TIPAKTUKE.



MeranpenMeTHble pe3ysbTaThl OTPAXKAIOT OBIAJECHUE YHHUBEPCATbHBIMU
y4€OHBIMH  [MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMU
JEHUCTBUSIMU.

OBiajgeHne  yHUBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
JefCTBUSIMMU:

1) 6a30Bble JIOrHYecKHUe JAecTBHSI:

CaMOCTOSITEILHO  (OpPMYJMPOBAaTH W  aKTyaJu3UpoBaTh MpoOiIemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh LU ACATEIbHOCTH, 3ajlaBasi NapaMeTpbl U KPUTEPUHU HUX
JOCTH>KEHUSI, COOTHOCUTH pE3yJIbTaThl MAEATEIbHOCTH C MOCTaBJICHHBIMU
LEISAMU;

UCIIO0JIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIIICHUS —
BBIJEJISTh XAPAKTEPHBIE MPU3HAKU MOHATUN M YCTAHABIMBATH UX B3aUMOCBSA3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSA [T OOBSICHEHUS OT/IEIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHWUSA W KPUTEPHH I KIACCU(PUKAIMKH BEIIECTB U
XUMHMUYECKUX PEaKIIUM;

yCTaHAaBIIMBaTh IPUYMHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHIAYKTUBHBIE, ACAYKTUBHBIE, IO
AQHAJIOTHH), BBISBIISATH 3aKOHOMEPHOCTH M MPOTUBOPEYMSI B PacCMaTpPUBAEMBIX
SIBJICHUSAX, (DOPMYJIHUPOBATH BHIBOBI U 3aKJIIOUCHUS;

OPUMEHAThH B  MPOLECCE I[O3HAHUS, UCIOJb3yEMbIE B  XHUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIC)  MOJENH, MPEoOpa3oBBIBATH  MOJCIIbHBIC
MPEJCTAaBICHUS] — XUMHUYECKUH 3HAK (CHMBOJI) dJIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHUE XHUMHUYECKOM peaKIUM — TPU PEIICHUU YIEOHBIX
NO3HABATEIbHBIX M MPAKTUYECKHX 3a]a4, IIPUMEHITh HA3BAHHBIE MOJEJIBbHBIC
NPEACTABICHUS ISl BBIABICHUSI XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB
Y XUMHAYECKUX PEAKIIUH.

2) 0a3oBbIe MCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAJICTh OCHOBAaMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUUYECKUX
peakuuii;

dbopMynupoBaTh [EIM W 3aJa4d  WCCIEJOBAaHHS, HCIIOJIb30BaTh
MMOCTABJICHHBIC M CAMOCTOSITEIbHO C(HOPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JiJIsi (POPMUPOBAHUS TUIOTE3BI 11O MTPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIAJETh HAaBBIKAMHU CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M MPOBEICHUS
VYEHMUYECKNX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHSA HaOMIOAaTh 3a
XOJOM  MPOILECCa, CaMOCTOSITEIbHO  IMPOTHO3UPOBATH  €ro  pe3yJibTar,
dbopmynupoBaTh 00OOIIEHUS UM BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
PE3YNbTATOB UCCIEAOBAHMS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOAETIaHHON
pabore;

MpuOOpeTaTh OMBIT YYCHUYECKOW WCCIENOBATEILCKOW ¥ TPOCKTHOU
NESATELHOCTU, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHbIX
METOA0B MIO3HAHMSI.

3) pa6ora ¢ nHpopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX HWCTOYHHMKAX WHPopManuu (HaydHO-
NOMyJIIpHAsl JIUTepaTypa XUMHYECKOIO COJIEpKaHHUs, CIPaBOYHbIE MOCOOus,
pecypcol MHTepHeTa), aHaIM3UpOBaTh HHPOPMALIUIO PA3IMYHBIX BUJIOB U (POpM



NpEJICTaBICHUsA,  KPUTHYECKH  OlEHMBaThb €€  JIOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTH;

dbopMynupOBaTH 3aMPOCH U MPUMEHSAThH Pa3INUHbIe METO/bBI TIPU MTOUCKE U
orbope uHPpoOpMaIuK, HEOOXOJAMMOM Ui BBIMOJHEHHUS YYE€OHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT KCIOJIb30BAHUA MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHUMAalIbHYIO (OpMy MpeacTaBICHUS
uHopManmu (cxembl, rpaduKu, JUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHE);

UCTIOJb30BaTh HAyUYHBIM S3bIK B KayecTBE CpeAcTBa Ipu paboTe cC
XUMHUYECKON HWH(OpManuen: NpUMEHATh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTUYeCcKue) 3HAKU M CHUMBOJBL,  (GopMysbl, abOpeBHATYpHI,
HOMEHKJIaTypy;

UCIIOJIb30BaTh M TPEeOOpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBjaseHue YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUAMM:

3a/1laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOill TE€Mbl B XOJe Auayora
W/WIU JUCKYCCUH, BBICKa3bIBaTh WJEH, (OPMYIHPOBATH CBOM MPEAJOKECHHUS
OTHOCHUTEJILHO BBITIOJHEHUS TPEUI0KEHHOH 33/1a4U;

BBICTYNATh C MpE3eHTANEN Pe3yabTaTOB MMO3HABATEIHHON AESITEIbHOCTH,
MOJIyYEHHBIX CaMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIpH
BBIMIOJTHEHUH XUMHUYECKOTO OJKCIEpUMEHTa, MPAKTUYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peaU3allui yueOHOT0O IPOEKTa U
(GopMyIupOBaTH BBIBOJBI [0 pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAHUM MyTEM
COrJIaCOBaHUS MO3ULUI B X0/1€ 00CYX ACHHS 1 OOMEHA MHEHUSIMH.

OBiajeHue YHUBEPCAJbLHBIMHU PEryJasSTHBHBIMH el CTBUSIMU:

CaMOCTOATENLHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IM0O3HABATEIIbHYIO
NeSITENIbHOCTD, OMNpeNessisi e€ IeJd W 3aJayd, KOHTPOJUPOBaTh U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJiaraéMblil ajiroput™M ACHCTBUM MOpH
BBINIOJIHEHUM Y4Y€OHBIX W HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboiee
2 PeKTUBHBIN CIOCOO WX pelieHus ¢ Y4ETOM MOJY4YSHHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBISITh ~ CAMOKOHTPOJb CBOEH  JI€ATENbHOCTH HA  OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

NPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHUA Kypca «OpraHuyeckas XUMHS»
OTPAXAaIOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUNA O XHUMHUUYECKON COCTaBISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHUMHUHU B TIO3HAHWUU SIBJICHUU
IpUpOJbl, B (OPMHUPOBAHUM MBINUICHUS W KYJIbTYpPbl JIMYHOCTH, €&
(YHKITMOHAIBHOW TPAMOTHOCTH, HEOOXOMUMOW JUISl PEIICHUS TPAKTHICCKUX
3a/1ad ¥ JKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U
MPUPOIHON CpeNE;

BJIAJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUKA, KOTOpas BKJIIOYAET:
OCHOBOIIOJIaralIe TMOHATUS (XUMHUYECKHUU DJIEMEHT, aTOM, JJEKTPOHHAas
o0oj0ouka aroma, MOJIEKYJa, BAJICHTHOCTh, 3JIEKTPOOTPUIATEIbHOCTD,



XUMHYECKas CBA3b, CTPYKTypHas (opmyrna (pa3BépHyTas U COKpauiéHHas),
MOJIb, MOJISIPHAasT Macca, MOJSIPHBIM  OO0BEM,  YIIEPOJIHBIA  CKEJET,
(yHKIMOHAJIbHAS TpyNna, pajauKan, H30MEpPHs,, U30MEpPbI, TOMOJIOTHYECKUN
psl, TOMOJIOTH, YIVIEBOJOPOJBI, KUCIOPOA M a30TCOJAEpKAIlUE COCIUHEHUS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEANHEHMUS);
TEOPUH U 3aKOHBI (TEOpHUs CTPOCHUS opraHndeckux Beniects A. M. bytieposa,
3aKOH COXPAHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUHU; MHPOBO33PEHUYECKHUE 3HAHUSA, JIeKallhe B OCHOBE TMOHMMAHUS
OPUYUHHOCTY W CUCTEMHOCTHM XMMMUECKHUX SIBJICHHM, (aKTOJIOru4ecKue
CBEJICHUS O CBOICTBaX, COCTaBe, MOJYYEHHH W O€30MacCHOM HCIOJIb30BaHUU
BOKHEUIIMX OPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKT€pPHbIEC MPU3HAKU MOHITHUM,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME TIOHSTHS
IIPU ONHCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHMYECKUX COECAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUI HCMOIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIAIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
(GopMyn OpraHMYecKMX BELIECTB M YpPAaBHEHUN XHMUYECKUX peaklui,
U3rOTABIIMBATh MOJAEIIN MOJIEKYJ OPraHUYECKUX BEUIECTB VISl WILTFOCTPALUNA MX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHABIMBATH IPUHAIEKHOCTh U3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY
KJaccy/Tpynne COeIWHEHUHN (YIJIeBOAOPOIbl, KHUCIOPOJ M a30TCOJEpIKaLIUe
COEJIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTh MM Ha3BaHUS 110
cucremarndeckoir HomeHknarype (IUPAC), a Takkxe mpUBOAUTH TPUBUATHHBIC
Ha3BaHUsl OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMMWIECH, alleTUJIEH,
STUJIEHTJIMKOJIb, TIMLEPUH, PEHOI, popMalibIeT ], alleTalbJeT U], MypaBbUHas
KHACIIOTAa, YKCYCHasl KHCIJIOTAa, OJIEMHOBAas KHUCJIOTA, CTEapUHOBAsl KHCIIOTA,
IIII0K03a, (PPYyKTO3a, Kpaxmal, LeJUII0JI03a, TIUIUH);

c(OpMHPOBAHHOCTh YMEHHSI ONpPENESATh BUIbl XUMHUYECKOH CBSI3U B
OpraHUYEeCKUX COCTMHEHUSAX (OJMHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa st oOBsICHEHHS 3aBHCHUMOCTH
CBOMCTB BEIIECTB OT HX COCTaBa W CTPOCHMS; 3aKOH COXPAHEHMUS MACCHI
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHUH XapakTepU30BaThb COCTAB, CTPOCHHUE,
(¢u3nyeckue U XUMHUYECKHUE CBOMCTBA TUIIMYHBIX IMPEACTABUTENIECH Pa3INYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, dTWIEH, IPOIUJIEH, ALlETHJIEH,
Oyraguen-1,3, metTunOyTaauen-1,3, 6€H30JI, METaHOJ, ATAHOJI, ITHJICHTITNKOJb,
INIALEPUH, (EHOJ, alueTalbJAerul], MypaBbUHAas U YKCyCHasi KUCIOTHI, TJIFOKO03a,
KpaxMajia,  LeJII0J03a, aMHUHOYKCYCHas  KUCJIOTa),  WIUIIOCTPUPOBATH
IFEHETUYECKYI0 CBA3b MEXKJIy HHUMH YPaBHEHUSIMH  COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIU C UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopmy;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEepU30BaTh UCTOYHUKHU
YII€BOAOPOJIHOTO ChIpbd (HEe(Th, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE MTPOIYKTOB MEPePadOTKH;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYMCICHUS MO XMUMHYECKUM
YpaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOTYKTa
peaklMy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOIHBIX
BEIIECTB WM MTPOYKTOB PEaKLUN);



c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJICTh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAayYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUHU BEIIECTB
M XUMUYECKUX  SIBIGHMM  (HAOMIOACHWE, UM3MEpPEHHE, DKCIICPUMEHT,
MOJIETUPOBAHKE), KCIOJB30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS  JUIS
OPUHATUS PEUICHUN B KOHKPETHBIX XWU3HEHHBIX CHUTYalUsIX, CBA3AHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

chOpMUPOBAHHOCTh ~ YMEHMM  cOONIONaTh  MOpaBujia  MOJIb30BaHMS
XUMHUYECKON MocyAod U Ja00paTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSMHU IO BBITIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJIHATh XUMUYECKUI
AKCIIEPUMEHT (TpEeBpaAIlEHUs OPraHUYeCKUX BEIIECTB IPU HarpeBaHUM,
NOJIyYEHUE OTHIEHA W M3YYEHUE €ro CBOMCTB, KayeCTBEHHBIE pEaKUUU
OpraHUYECKUX BEIIECTB, JICHATypalus OEJIKOB MpU HArpeBaHUM, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUU C TMPABUJIAMHU TEXHUKH OE30MAaCHOCTH TPHU
oOpallleHlH C BELIECTBAMH M J1a0OpaTOpHbIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3yNbTaThl XUMHUYECKOIO HSKCIEpUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIUX peakiuid u (OpMYIUPOBATh BBHIBOJBI HAa OCHOBE 3THX
pE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
nH(}OpMAIMIO, TOJYYaeMYI0 M3 PAa3HbIX HCTOYHHKOB (CpEICTBA MAacCOBOM
uHpopmanuu, UHTepHET U APYTUX);

c(hOpMHPOBAHHOCTh ~YMEHUW  COONIOJAaTh  MpaBUiia  DKOJIOTHUECKH
1eJ1eco00pa3HOro TMOBEACHHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOErO 370POBbS U OKPYKAKOUIEH TPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3/JICHCTBUSI HA YKUBBIE OPTaHU3MBI OMPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAs cMmbich nokazarens [1/IK, mosicHaTh Ha mpuMepax crocoObl
YMEHBIICHHUSI W TPEAOTBPAICHUS WX BPEIHOIO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIsL OOYYaIOIIMXCS C OIPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJETIBIX W CIA0OBUAAIIUX OOYYalOUIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuit JI.  bpaitngs ans  3anucu
XUMUYECKUX POpMYI.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OcBOeHUs Kypca «OOIias v HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJIM XUMHM B TIO3HAHUW SIBJICHUH
Opupoasl, B (POPMUPOBAHWUU MBINUICHUS © KYJIBTYphl JUYHOCTH, €€
(yHKIMOHAJIBHOM TPaMOTHOCTHU, HEOOXOJAMMOM ISl PEIICHUs MPAKTUYECKHUX
3a/1ad M IKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U
IIPUPOJITHOM CpeEIE;

BJIAJICHUE CHUCTEMOW XMMHUYECKHX 3HAHUWA, KOTOpas BKJIIOYAET:
OCHOBOITOJIAraloIye MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, M30ToII, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENCHb OKHUCJIEHHS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAsI, METAJUIMUECKasl, BOJIOPOIHAS), KpUCTALIMYSCKas



peLIETKA, TUITBI XUMHUYECKUX PEAKIIAM, paCTBOP, AJICKTPOIUTHI, HERJIECKTPOJIUTHI,
AJIEKTPOJUTHYECKAST JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOM peakinu, XUMHUYECKOEe PaBHOBECHUE); TEOPUU M 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON JUCCOLMalny, nepuoandeckuii 3akon 1. . Menpaeneena,
3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS
SHEPTUM MPHU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CUMBOJIUUYECKUM S3BIK
XMMHHM, MHUPOBO33PECHUECKUE 3HAHMS, JIEKAIME B OCHOBE ITOHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOTHUUECKUE
CBEJICHHS O CBOWMCTBAaX, COCTaBE, MOJYYCHUU W OE30MAaCHOM HCIIOJIb30BAHUU
BOKHECHUIIIMX HEOPTraHUYSCKUX BEIICCTB B OBITY M MPAKTHUYECCKON JEATECIBHOCTH
YeJI0BCKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHbIE MPU3HAKU MOHSATHUH,
YCTaHABJIMBAaTh KX B3aUMOCBS3b, HMCIIOJIL30BaTh COOTBETCTBYIOUIWE TOHSTHS
IIpY ONUCAHWU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJb30BaTh XUMHUYECCKYIO CHMBOJIUKY IS
cocTaBlieHHsT (OpMYyJI BEIIECTB M YPAaBHEHUM XHMMHYECKUX PpEaKIuil,
cuctematuueckyto Homenkinatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJICTIbHBIX HEOPTaHWYECKUX BeIeCTB (yrapHbId ras, yrieKuCIbli ra3, aMMHaK,
raméHas U3BeCTh, HeTalIéHas U3BECTh, IUThEBAs COJA, TUPHUT U APYTHE);

c(hOpMHPOBAHHOCThL YMEHUW OMpEAeNsATh BaJCHTHOCTh M CTEIMEHb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ
XUMUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAas) B
COCJIMHEHUAX, THUIl KPUCTAUIMYECKOM PEHMIETKH KOHKPETHOIO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAs, MOHHAsI, METAJJIMYECKAs ), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPTaHUYECKUX BELIECTB II0 UX COCTaBY K OMNPENEIEHHOMY KiacCy/TpyIie
COEIUHEHUM (MpOCThble BEIIECTBA — METAIbl M HEMETaUIbl, OKCHUJbI,

OCHOBAaHWSI, KHCJIOThI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKPHIBATh CMBICT MEPUOJIUUECKOTO 3aKOHA
JA. W. Mengeneesa W JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O00BSCHUTETBLHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKHX 3yeMeHTOB |—4 mnepuoaoB Ilepuomnueckoil cucCTeMbI
XUMHYeCKUX anmeMmeHToB JI. M. MenueneeBa, UCHOIL3Ys MOHATHS «S-, P-, -
ANIEKTPOHHBIE  OpOUTANM»,  «IHEPreTUYECKHEe  YpPOBHU»,  OOBSCHATH
3aKOHOMEPHOCTM MW3MEHEHUS CBOWCTB XWMMMYECKMX DJJEMEHTOB M HX
COEIMHEHUN N0 NepuoaaM U rpymnmnaMm llepuoguueckoi cuCTeMbl XUMAUYECKHUX
anemeHToB JI. 1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepu3oBaTh (OMUCHIBATh) OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHWX BELIECTB pPAa3JWYHBIX KIJIACCOB,
IIOATBEPK/IaTh CYIIECTBOBAHUE N'CHETUYECKOM CBSI3U MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCUPUIMPOBATH XUMUYECKUE PEAKIINU T10
Pa3JIMYHBIM MIPU3HAKaM (YUCIY U COCTAaBy pearupyroliux BEIIECTB, TEINIOBOMY
s dexTy peakiuu, U3SMEHEHUIO CTETIEHEW OKUCIICHUS SJIEMEHTOB, OOPaTUMOCTH
peaKkuu, y4acTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHUH COCTABIISITH YPABHCHHS PEAKIIUN Pa3TUIHBIX
TUIIOB, TIOJIHBIE W COKpaIIEHHbIE YpPaBHEHHUSI peakiuid HOHHOTO OOMEHa,
YUUTBIBAsl yCIOBUS, IPU KOTOPBIX 3TH PEAKINHU UAYT JO KOHUA;



c(hOpMHPOBAHHOCTh YMEHHU MPOBOJUTH PEAKINH, TOATBEPKIAIOIINE
KAueCTBEHHBI COCTAB Pa3IMYHBIX HEOPraHWYECKUX BEILECTB, PAaCliO3HABaTh
OMBITHBIM ~ TyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMUIl TMOCPEJCTBOM COCTABJICHHSI 3JIEKTPOHHOTO
OaslaHca ATUX PEaKIIMii;

chOpMUPOBAHHOCTb  yMEHUH  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakIMu OT pa3luyHbIX (AKTOPOB; XapaKTep CMEIICHHUS
XUMHUYECKOT0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEUIHETO BO3JCHCTBUS (IPUHLIUI
Jle lllaTense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHUECKHUE MPOIECCHI,
JeXalye B OCHOBE MPOMBIIICHHOTO MOJYyYE€HHS] CEPHOUM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTh MPEJICTABICHUNA 00 OOIIUX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BO/JICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJANTH BBIYHCIICHUS C WCITOJIH30BAaHUEM
MOHSTHUS «MaccoBasi J10Ji BEUIECTBA B paCTBOPE», 0OBEMHBIX OTHOILICHU ra30B
Opy XMMHUYECKHX peaklUsX, MacChl BellecTBa WM 00bEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OO0BEMY OTHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO d(deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MAacChl BEIIECTB, TPEBPAIIEHUS] U COXPAHECHUS DHEPTUH;

chOpMHPOBAHHOCTh ~ YMEHUW  COONIOJAaTh  NpaBWia  MOJIb30BaHUS
XUMHUYECKON MocyZod U JabopaTOpHBIM OOOpYIOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUHU C WHCTPYKIIMSMHU TIO BBITIOJTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OTMBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW TUIAHUPOBATh M BBINOJHATh XUMUYECKUI
AKCIIEPUMEHT (pa3yiokKeHUe NePOKCHAa BOIOPOIa B IPUCYTCTBUM KaTaJIn3aTopa,
ONpENEIICHHE Cpelbl PACTBOPOB BEHIECTB C MOMOUIBIO YHHBEPCAIBHOIO
WHIUKATOpa, BIUSHUAE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakiuu, peakiud HMOHHOTO OOMEHa, KauyeCTBEHHBIC pEakIMu Ha cylibdart-,
KapOoHaT- W  XJOPUA-aHHUOHBI, HA  KAaTHOH  AaMMOHMS,  peIICHUE
AKCHEPUMEHTAJBHBIX 3afad 1o TemaM «Metamwibe» u «Hemeramis»y) B
COOTBETCTBHM C TMpaBWIaMU TEXHUKH O€30MaCHOCTH TIPU OOpaIleHUH C
BEIECTBAMU H JIA0OPATOPHBIM OOOPYJOBAHUEM, MPEACTABIATH PE3yIbTATHI
XUMHUYECKOT0 JKCHEpUMEHTa B (OpME 3alucHu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 popmMyIupoBaTh BBIBOJBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIMIO, TOIYyYaeMYyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPEICTBA MAaCCOBOM
KOMMYHHKaluu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHHUM  COOMIOJATh  TpaBWa  HKOJOTHUUYECKHU
[IeJIeCO00pa3HOro TOBEACHUSI B OBITY M TPYAOBOU JEATEIBHOCTH B UEIAX
COXpPaHEHMSI CBOETO 3/I0POBbS M OKPYKAlOILEeW MPUPOJHON Cpeabl, OCO3ZHABATH
OMacCHOCTh BO3JICUCTBUSL HA JKUBBIE OpPraHU3MbI ONPEACIEHHBIX BEILECTB,
noHumasi cmbicit  nokazatens [IJIK, mosicHITh Ha npuMepax CIOCOOBI
YMEHBIIICHUS] U TPEAOTBPAICHUS WX BPEIHOTO BO3JEHCTBUS HAa OPraHU3M
YEJI0BEKA;

JUTsE OOYYaIOIIMUXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBbS: YMEHUE
MPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJIaX IMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHU;



JUISL CJETIBIX W CIA0OBHUAAIIMX OOYYArONIUXCS: YMEHHE HCIO0Ih30BaTh
penbeHO-TOUEUHYIO cucTeMy o0Oo3Hauenuit JI. bpaiins anga 3anucu
XUMUYECKUX dbopmyi.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxumonepHoe o6mectBo «M3narensctBo «IIpocserienue

» Xumus, 11 xnacc/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUuYeHHON
oTBeTCTBEHHOCTHIO «JIPODA»; Akimoneprnoe obiectBo «M3aaTenbcTBo
«IIpocsemienue»

Xumus. Oprananueckas xumusi.11(10) knacc ba3oBblil ypoBeHb: yueO. s
obmieoOpazoBart. yupexaenunii: / .M. HoBomuuckuii, H.C..HoBommuHckas-6-¢

u3n.-M.: Pycckoe cioBo, 2015.-176¢.

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIS

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumust Metoaudeckoe mocooue — 6a30BbIit
ypoBeHb» - M.: Jlpoda 2022 ro.

2. O.C.I'abpuenss, U.I'.OctpoymoB, «O0111ast XMMUs B TeCTaX, 3a/1a4ax,
ynpaxkHeHusx. 11 kimacey — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensu, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTtponbHbIe 1 TpoBepoUYHbIe paObOTHl K yueOHUKY». — M.: JIpoda, 2021 1.
4. O.C.I'abpuenss, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 knacc:
Hacronbnas kuura ans yuurtensi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronbnas kuura ans yuurtensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, M.I".OctpoymoBa «3agaun 1o XuMuu
crocoOrl ux pemenus» - M.: «Jlpoday, 2021ro.

7. B.I'. lenucoBa «Xumus 11 kiacc noypodHble TIaHbl 110 YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonarorpagy Yuurens 2018rom.

8. M.A.Psa6oBa, Y.KO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 knaccy,

M.: Dx3amen, 2019r.



9.9. O.C.I'abpuensn, U.I'.octpoyMOB « XMMUYECKUHN HKCTIEPUMEHT B IITKOJIE

11 ximaccy; - M.: poda. — 2019 roa

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

Beemute Baenute mannsiehttp://www.chemnet.ru I'azera « Xumus» u caidt
IS yauTens «S51 uay Ha ypOK XHUMHUU»

http://him.1september.ru Equnas xomiekus LIOP: [IpeameTHas KoUTeKIust
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4YHBIE
skcniepuMenThl: Xxumus. Komnekuus Poccuiickoro o0mieo0pa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. Anrk6epoBoii

http://www alhimik.ru Bcepoccuiickas onmumIiinaza MKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK IS
CpPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA y4COHUK
http://www hemi.nsu.ru OTKpeIThII KOJIEIK: XUMUS
http://www.chemistry.ru JluctaniuoHHas oJUMITHAA IO XUMHH:

TeJIGKOMMYHI/IKaIIHOHHBIﬁ 06pa30BaTCHBHBIﬁ ITPOCKT
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