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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O0
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOil  00pa30BaTEIBPHONW TPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOTo mpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
@denepanvy, peaqu3yIONIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPAMMBbI, |
OCHOBHBIX TMoOJIoXkeHUuN «Crpareruu pa3BUTHS BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oOwel cTpareruu 00y4eHHUsl, BOCIIUTAHUS U Pa3BUTUSA 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHentyainbHbie TosiokeHuss ®PI'OC COO o B3auMOOOYCIOBIECHHOCTH IIENICH,
COJIEp)KaHus, pe3yabTaTOB OOy4YeHHMs] M TpPeOOBaHUM K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHOM OpraHu3aluu, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLUIMM JTAaloOM peald3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYpPbI
YelloBeKa, a TaKKe DJKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3I0POBBIO M TOpUpOAHON cpene. Peamusyercs xumuueckoe o0OpazoBaHHE
00yyJaromMXcsl Ha YPOBHE CPEIHEr0o o0IIero o0pa3oBaHusl CpelICcTBaMU Y4e€OHOTO
npeaMera «XuUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOrO OIpPEAENCHbl B
OporpaMme MO0 XHMHUHM C YYETOM CHelU(PUKH HAyKHM XUMHH, €€ 3HAYeHUs B
MO3HAHUM TPUPOABl U B MaTepUalIbHOM >KU3HM OOILIECTBA, a TaKKe C Yy4ETOM
o0mMX 1enedl W NPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo01ero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT o0coOyr poJib B
COBPEMEHHOM IUBMIM3AIMHU, B CO3AaHUMA HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (hOpMHpOBaHHE PAIlMOHATIBLHOIO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LEJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABl M YEJOBEKa, KOTopoe (GOpMHUpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUSA
BEILIIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHHUS B3aMMOCBSI3U MEXITY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHHUS.



TecHO B3aMMOAECUCTBYSI C IPYTUMHU €CTECTBEHHBIMHU HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M JKM3HU KaXJIOro wieHa ooOmectBa. CoBpeMEeHHass XHUMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HAmNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBHM € OOMMMM LEMSMA U TNPUHIUIAMH CPEJHETro OOIIEeTo
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM JUIsi  BbIpAOOTKH  MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCIIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJIKEHUSA
00pa30BaHUs B PA3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOIIass ¥ HEOpPraHUYECKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHWI MO HEOPraHWYECKOW XMUMUU (C BKIIOUEHHUEM 3HAHUUN U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU HU3yYCHUHU
npeaMeTa 00€CIEeYMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB M TEOPHUIN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» copMupoBaHa B MpoTrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0/Ja K U3YYEHUI0 Yy4eOHOro wmarepuasa u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHUYECKUX YPOBHSX. Tak, B Kypce€ OpPraHHYEeCKOM XWUMHHM BEIIECTBA
paccMaTpUBaKOTCAd HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCAMHEHNH, a TAaK)K€ HAa YPOBHE CTEPEOXMMHUYECKUX U  DJIEKTPOHHBIX
MPEACTABICHUM O cTpoeHun BeulecTB. CBeaeHHss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckol XHWMUHU IIOJIYy4YarOT Pa3BUTHUE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs MEPBOHAYAIBHBIC
NPEICTaBIICHUS O XUMUYECKON CBA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOU PEAKIUU.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIH Ha YypOBHE OCHOBHOTO 00I1Iero o06pa3oBaHUs
TEOPETUYECKU MaTtepuadl ¢ (PaKTOJIOTHYECKHME CBEICHUS O BEIIECTBAX W
XUMUUYecKkoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHu4ecKas
XUMUSD» 00yYarouuMcsl MPeJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTUYECKHUX IMO3ULIUM,



rIyOKe TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMH JTOro 3aKoHA — OT
000011aK011IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX M MPUMEHEHUM, a TAKKE O XUMHUYECKHUX PEAKIHUSX, UX CYIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnonHsercs B kKypcax 10 um 11 kmaccos
AJIEeMEHTaMHU COJIEP)KaHMS, HMMEIOUMMHU KYJIbTYPOJOTHMUECKUI U TMPUKIATHON
XapakTep. OTU 3HAHMS CIOCOOCTBYIOT TOHMMAHUIO B3aWMOCBSI3U XHUMHH C
IPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B MO3HABATEIBHONW M MPAKTHUYECKOUN
JESTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXXEHHS K IPOLECCY
TBOpUYECTBa B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO © JUYHOCTHO 3HAYUMBIX
npobJieMax, CBSI3aHHBIX C XUMHEW, KPUTUUYECKH OCMBICIMBATh UHGOPMAIUIO U
NPUMEHATh €€ [IJIs TIOMOJHEHUs 3HAHWM, pEIICHHS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 331a4. B 1enom coaepkanue yd4eOHOro
npeamMera «XUMHSD» ~ JTaHHOTO  YPOBHS ~ M3Y4YEHUsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHre y OOYyYaIOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIsi NMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOEC €AMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM H
CTPOCHUEM, ITO3HABAEMOCTh MPUPOAHBIX SIBJICHUN NYyTEM OJKCIEPUMEHTA W
pelIeHus] TMPOTHUBOPEYUN MEXIy HOBBIMH (akTaMH U TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJOTUUECKUX Mpodiem, a
TaKkXe Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEpPUAJIOB.

B nmuane pemieHus 3agad  BOCHHUTAHUS, Pa3BUTUA M COLMATIU3AIUU
oOydJaronuxcsi MPUHATBIE TPOrPAaMMOM MO XMMHH TOAXOJABI K OMpPEETICHUIO
colepkaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (HOpPMHUPOBAHUE
YHUBEpPCAIbHBIX Y4YEOHBIX JEUCTBUH, HMEIOIMIMX 0a30BO€ 3HAYEHUE JUIA
pa3IMYHBIX BUIOB JIESITEIBHOCTH: pEIICHHUs TMpoOsieM, TMOWCKa, aHalIu3a W
00paboTku uH(pOpMaIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa PAKTUYECKOM
U UCCJENOBATEIbCKOW JEATENbHOCTH, 3aHUMAIOIIEC Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MPU ONPEICTCHUN
COJICPKATEIIbHOM XapaKTEePUCTUKHU IEJel W3ydeHUs TMpelIMeTa HarpaBlICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKON
JEATEeIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOIMYECKOM TOYKH 3pPEHUs TAaKOW MOAXOJ K OINPEACNICHHUIO IIeNied HU3ydeHus
MpeaMeTa SIBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs IVIABHBIMHM LIEJSIMM H3YyYEHHs NpeIMeTa
«Xumus» Ha 6a3oBom ypoBHe (10 —11 ki1.) SBISIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEUIIEH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIGHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METOAAX IMO3HAHUS
BEIIECTB W XUMHUYECKHX PpEaKIHid, HEOOXOAMMBIX M NpUOOpETCHHS
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEUIECTB M XUMHUYECKHUX SBJICHH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOM U MOBCETHEBHOW KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHas XapaKTepUCTUKaA LeJIed U 3a/1ad U3y4eHUs
peIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CUCTEME cpelHero oduero odpazoBanus. CeroaHs B
MpENoJaBaHUM XUMHHM B  OOJbIIEH CTENEHW OTHAETCA  IPEANOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHUsI OOydYeHHs, OpPHUEHTHUPOBAHHON Ha
MOAATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alvy, BIAICIOLIEro HE
HAOOpOM 3HAHUM, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMH U
YMEHUSAMH aKTHBHOI'O INOJIYYEHMS 3HAHUN W NPUMEHEHUS MX B PEaJbHOU KU3HH
JUTSL pEICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu H3yYEHUU TMpeaMeTa «XUMHUsS» JOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanranusi o0yJaronmxcs K yCJIOBUSIM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpa,
(opMUpOBaHHE  HUHTEIUIEKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOSATEIbHOMY NMPUHATHIO TPAMOTHBIX
pelIeHNi B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOyyaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHILIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IJIsi Pa3IMYHBIX BHUJIOB
NEeSATEIBbHOCTU: pelIeHus MpolJieM, MOorcKa, aHajau3a U 00padoTku MHGOpMaIIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs! OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BaXHOE MECTO B TIO3HAHWM XUMHUHM, a TakXKe JUIsI OLEHKUM C IO3HULHH
HKOJIOTMYECKON O0e30IacHOCTH XapakTepa BIMSHHUS BEUIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO Cpeny;



pa3BUTHE IO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEHN 00yYarOIIMXCsl: CHOCOOHOCTH CaMOCTOATENBLHO TPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BaATh
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJIA TIOMCKA U aHayin3a y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIOITUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IJIAHUPOBAHUM M MPOBEACHUH XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOydarommxcsi YOeKAEHHOCTH B T'YMaHHCTHUYECKOU
HAINPaBJICHHOCTH XUMHH, €€ BaXHOW POJM B PEHICHUH IIOOANIBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIHOTO PABHOBECHsI, OCO3HAHWUSA HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWM IS TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydyeObHOM miaHe cpeaHero ooOmero oOpa3zoBaHUs NpeAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUHBIC
IPEAMETBD.

OO11ee Ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezeno), B 11 kimacce — 34 gaca (1 wac B HeAemio0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEUIECTB M MaTEpUANOB. Teopus CTPOECHHsSI OPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0KeHU. CTpyKTypHBIE (DOPMYITBI
OpraHMYecKux BenlecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OpraHUYEeCKUX COCTUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[TpencraBienue o kiaccupuKaluyu OpraHuyeckux BeecTB. HomeHknarypa
OpPraHMYECKUX COCAUHEHMH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BAHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

DKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAaKOMJIEHME € O0pa3laMy OpPraHMYEeCKUMX BEUIECTB W MaTephajaMd Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAONIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALICHUIO OPIraHUYECKUX BELIECTB
Py HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAx. MeraH u 3TaH —
OpocTeHIline NPEeACTaBUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXKJIEHUE B NPHUPOJE, IOIyYCHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAlWU, OKHUCICHUS W
MOJIMMEPHU3ALIH ), TIOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u MetwnOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKHE CBOWCTBA (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHMSI, TOMOJIOTHUECKHUN psijl. ALlETUIICH
— TpOCTEHINMHA TNpeACTaBUTENIb AJIKHWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINAH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuy rajoreHMpoOBaHUS U HUTPOBAHUSA), NOJIyYEHUE U NMPUMEHEHHUE. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCHYHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXIYy YIVIEBOJOPOJAMHU, NPUHAMICKANIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HCTOYHMKM YTIIEBOAOPOAOB. I[IpupoaHbIl ra3 M mNOIyTHBIE
HeTsaHbple Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HePTH:
IEPEroHKa, KPEKUHI (TEepMUYECKHUH, KaTalUTUYeCKHil), nuponus. IIpomyKTel
nepepaboTKku He(TH, UX IPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH TIaCTMACC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJEKYJI  YIJIEBOAOPOJIOB U
raJIor€HONPON3BOIHBIX, TPOBECHNE NPAKTUYECKON pabOThI: MOIYYEHHE ATUIIEHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHrie 3a1aun.

Bbluncnenuss mo ypaBHEHHMIO XHWMHMYECKOW peakuuud (Maccel, 00ObEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTA PEAKIMHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOTYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenbHbIE OQHOATOMHBIE CHUPTBL. MeETaHON M 3TaHON: CTPOCHHE,
¢usznyeckue M XHUMUYECKHE CBOWCTBA (pEakUuu C AaKTUBHBIMH MeETaJljlaMH,
raJIor€HOBOJOPOJAaMH, TOpPEHHUE), MpUMEeHeHue. BoIopoaHbie CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J/lelicTBME METaHOJa ¥ ATAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBHL. ODTWJIEHTJIMKOAb W [JMIEPHH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOMCTBa (B3aUMOJEWUCTBHE CO IEJIOYHBIMU
MeTa/llaMH, KaueCTBEHHas PeakUus Ha MHOIOAaTOMHBbIE CHMPTHI). [lelicTBue Ha
opraHusM 4enoseka. [I[puMeHenue rmiepruHa u dTUICHTIIAKOIIA.

®deHo: CTpOeHUE MOJEKYJbl, (U3UYECKHME U XUMHUUYECKHE CBOMCTBA.
ToxkcuunocTh (peHouna. [lpumenenue denona.

Anbaeruipl M Kemouvl. DopMalbAETH, AaUETAIBACTHA: CTPOECHHUE,
¢usznyeckue U XMMUYECKHE CBOICTBa (peakIMH OKHCIECHUS U BOCCTAHOBJICHUS,
Ka4eCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNbHbIe KapOOHOBbIE KHUCIOThl. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTPOCHHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U NpuMEHEHHUe.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxuple 3QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX (upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buongorunueckas
POJIb KHUPOB.




YrneBompl:  cocTtaB, kiaccuduranus — yrieBogoB  (MOHO-, OuU- U
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bl), HAXO0XKICHHE B MPUPOJE, TPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemtono3sl.  dusndeckne W XMMHUYECKHME CBOMCTBA KpaxMmaia (THApOJIHS,
KaueCTBEHHAsI PEaKIIUsI C UOJOM).

DKCNEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HX TMPEBpPAICHUN:
OpOBEJCHUE, HAOIIOJEHUE U OINUCAHUE JIEMOHCTPAL[MOHHBIX OIBITOB: T'OpPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKUCICHUE aMMUAYHBIM PaCcTBOPOM OKCHA
cepeopa(l) u ruapokcumom wmeau(ll), B3aummojmelcTBUEe Kpaxmalia C HOJIOM),
IPOBEJCHHUE MPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrble 3amaun.

Boluncienuss 1mo ypaBHEHHMIO XHUMHMYECKOW peakuuud (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WUJIHM MPOITYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHuYecKue coequHeHus. dusznyeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benku Kak NpUpOIHBIE BBICOKOMOJEKYJISApHbIE coeauHeHus. llepBuuHas,
BTOpUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALlMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHEepUMEHTAIbHBIE METOJbl W3Y4YCHHUS BEIIECTB W WX TMPEBPAICHUN:
HaOIIOZICHUE W OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouIeKy IsIpHbIE COeAUHEHUS

OCHOBHBIE MOHATHUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCNEPUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBpPALLCHUM:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peannsanuyst MEeXIpEAMETHBIX CBSA3EM IIPU U3YYEHUU OPTAaHUYECKONW XMMHUU B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIIOIMIMXCA CHUCTEMHBIMH ISl OTAEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAyUHbIE MOHSTHSL: SIBJICHUE, HAyYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpUs, aHaJIU3, CUHTE3, KJIAacCU(PHUKALUs, NEPUOJAUYHOCTb, HAOIIO/IEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: wMaTepus, DJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperarHoe COCTOSHHUE
BEIIECTBA, (PU3MUECKNE BEIUUMHBI U €AMHULIBI UX U3MEPEHMUS.

buonorusi: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOMBI, >KUPBI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHbIE MOPOAbI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTTAHUYECKASA XUMUSA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN d3JIeMEHT. ATOoM. fnpo aroma, H30TONBIL. JJIEKTPOHHA
000J10YKa. DHEPreTHUECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYypaLUs aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuoanyeckas cucrema XMMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U Ileproguyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpymHnamM U MEepUOAAM.
3HaYeHUE NEPUONYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3HU
(KoBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTainueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH U JOHOPHO-
akuentopHslii). BopoponHas cBs3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUN. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETWYeCcKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKHX — peakIuid B
HEOPraHMYECKONM M OpPraHWYECKON XWMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILLCHUS SHEPTUH TPU XUMUUECKUX PEAKIIMSX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle larense.

Onextponutnyeckas aucconuanus. CuiabHbIie U ciialdble 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJbHBIE METOAbl H3YYEHHUSI BEIIECTB M HMX MPEBPALCHUM:
nemoHcTpanus Tabmun «[lepuonuueckas cucrema xuMuueckux snemeHtoB [l. U.
MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEMIETOK, HAOIIOJECHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO HMHAMKATOpPA, PEAKIMH HWOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU peaKIum.

Pacuérnrble 3amaun.

Pacuétel 1O ypaBHEHUAM XUMHYECKUX pEaklud, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IMOHSITUSA «MaCCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilosoxxenne HemetayuioB B Ilepuomudeckort  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIJIOTPONUS HEMETA/IOB (Ha mMpuMepe
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBONCTBA BAa)KHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCINUHECHHA  (OKCHIIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpUM, Kajdui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHUI.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHMKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYCHHUS BEHIECTB M HX IMPEBpaIlCHUM:
U3YYEHHUE KOJUICKIIMH «MeTaibl U CIUIaBbl», 0O0pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0OJICHUE U OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aUMOJIECHCTBUE THIPOKCHIA ATIIOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLIIOB).

PacuéTtHbic 3a1aum.

Pacuétpl mMaccel BellecTBa WM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEIIECTB UMEET IPUMECH.

X¥MHS ¥ )KM3Hb

Ponp xuMum B oOecrieueHUHM SKOJOTHYECKOM, SHEPreTUYECKON W IHIICBOM
0€30IacHOCTH, Pa3BUTHM MeIUUMHBL. [IOHSITHE O HAay4YHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YesoBEeK B MHUpPE BEIIECTB M MATEPUAIIOB: BAXHEHUIIHUE CTPOUTEIIHLHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUaNIbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIC
yI0OpeHus.

XuMHus U 300pPOBbE YEJIOBEKA: MPaBUja HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa 0E30MMacHOr0 MCIOJIb30BaHUS IIPErapaToB OBITOBOM XUMHH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXNpeAMETHBIX  CBSI3eM MpU  HM3YYeHUHW  OOmed U
HEeOpraHn4eckord XxuMuu B 11 Kitacce oCylIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK
oOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSTHHA, SBISIOIIMXCS
CHUCTEMHBIMM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumore3a, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KiacCUPUKAIMA, TEPUOAUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepus, YHEPIrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH,
U30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3NUYECKHE BETUYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, OJKOcUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TOJIC3HBIC UCKOMAEMBbIE, TOILIUBO,
PECYPCHL.

TexHonorus: XuMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE IPOU3BOJACTBO, IUIIEBAS
MPOMBIIICHHOCTh,  (papmaneBTHYeCKass  MNPOMBIIUICHHOCTh,  MPOWU3BOACTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS POMBIIIUICHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiaumBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOy4aronMMuUCss MpOrpaMM CpeaHero oo6imero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM H  TPEAMETHBIM). HaydHo-mMeTommueckol OCHOBOM IS
pa3pabOTKH IJIAHUPYEMBIX PE3YIbTATOB OCBOEHUS MPOTpaMM CPEAHEro OOIero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXO.

B cooTBercTBUM C CHUCTEMHO-JIEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOM TPa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIMYMe MOTHBAIMH K O0yUCHHUIO;

IIeJICHANPABICHHOS Pa3BUTHE BHYTPCHHUX yOCKIECHUH JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATETBHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAaHOBKAMHU, TPHUCYITUMHU IICIOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYKUE MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CITIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE PpE3yNbTaThl OCBOCHHUS TMpeaMera «XUMHUS» JOCTUTAIOTCA B
CAVMHCTBE YYCOHOW ¥ BOCIHTATEIBHON JIEATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU
U HUAeallaMd POCCHUMCKOr0 TpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IPOIECCaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS TpeIMeTa «XUMHS» OTPaKaroT
c(OpPMHUPOBAHHOCTh OTBITA TIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
00ydJaronuxcst Mo peaanu3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
4acTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIaX MEXKITMIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IpYTUX IpU aHAJIN3€ Pa3IMUHbIX BUIOB yU€OHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHON XHMUM;

YBaO)XEHHUs K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IPAKTHUECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKECHMSI HAyKH €CThb pe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIUBBIX OKCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIEAYIOLEM
aHaJIn3e MHPOpPMAIMU O MEPEAOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEeH 310poBOro U Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOto/IeHUsT TpaBui O€30MacHOro OOpallleHusi C BELIECTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JACATEIBHOCTH;

NOHMMAHUsl LEHHOCTHM NpaBWil HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOTO MOBEJCHUS B CUTYalUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCHEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
JeSATEeIbHOCTH, OOINECTBEHHO TIOJIE3HON, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKA Ha AaKTMBHOE Yy4YaCTHE€ B pELICHUU IPAKTHYECKUX 3a]ad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IuvyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHUS K TPYAY, JIOAAM TPYyJa U pe3yJbTaramM TPYAOBOU IEATEIILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIBbHON TPAEKTOPUHU
oOpa3oBanusi, Oyayiei npodeccud U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOro OTHOIIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HHU HA 3€MIIE;

NOHUMAaHUsI TJIOOAJIBHOIO XapakTepa 3KOJIOTMYECKHX MpoOsieM, BIUSHUSA
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLIUATIBHOM CPENBL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHMUS JOCTHXKEHMM XUMUHU IS
peLIeHns BOIPOCOB PALlMOHAIIBHOIO IIPUPOAOIIOIb30BaHNs;

AKTUBHOI'O HENPUATHUS JEUCTBUM, IPUHOCALIMX BPEA  OKpYXKarolleu
MPUPOJHOM cpele, YMEHHUs MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJOTUYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX TEVCTBUN U NPEIOTBPALIATh UX;

HaJIMYus Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
oIbITa NEATEIIBHOCTH DKOJIOTUYECKOHN HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCS UMM B IO3HABATEJIBbHOM, KOMMYHUKAaTUBHOM Y COLHUAIBHOMN
MPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHUBHO MPOTHUBOCTOATH HJEOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKH;

NOHMMaHUs CleUM(UKH XHUMUU KaK HayKd, OCO3HaHus €€ poiu B
(OpMHpPOBAaHMK PALMOHATBHOTO HAY4YHOIO MBIIUIEHUS, CO3JaHUHM LEIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXAIOIEM MHUPE KaK O €IMHCTBE MPUPOIbI U YEJIOBEKa, B
MO3HAHUM TPHUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHHH MpoOJeM COXpaHEHHs
IIPUPOIHOTO PABHOBECHS,

yOSKIEHHOCTH B  0OCOOOM 3HAYUMOCTH XHUMHUH JUISI  COBPEMEHHOM
LABWIM3ALMU: B €€ TyMaHMCTHYECKONW HAIpPaBICHHOCTH W BAXKHOW pPOJIM B
CO3JJaHMU HOBOW 0a3bl MaTepUabHON KYJbTYpPbl, PEIICHUN TJI00ABHBIX MPOOIEeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIETUYECKOM, MUIIEBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, OOECIICUEHUH YCIOBHI
YCHEIIHOTO TpyJda M OKOJOTMYECKH KOMGOPTHOM IKHU3HU KaXKIOro 4JjieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHUMAHHUS CYIIHOCTH METOAO0B
MO3HAHUS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTHU HCIOJIb30BATh



MoJIy4yaeMble 3HAHMS IS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIe1aTh 000CHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4yHbIX (DaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 IOJIy4YEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XHWMUYECKUE 3HAHUSA UL
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

MHTEpeca K IO3HAHUIO U UCCIIEOBATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpodecCHOHATbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PECHHS  OOYJArOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHUS,
HCITOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MpoIIecC, CUCTeMa, HAYYHBIN (haKT, MPUHIIAI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC YUeOHBIC NEUCTBHS (TO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue G yHKIIMOHATBHOM
I'PaMOTHOCTH M COIMAIbHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAJIbHbIE Y4EOHBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMU U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (OPMYJIHMpPOBAaTH W aKTyalIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI I€ATEIHHOCTH C TOCTABJICHHBIMU LEISIMU;

MCMOJIB30BaTh MPU OCBOEHUH 3HAHUW MPUEMBI TJOTHYECKOTO MBILIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA IMOHATUM M YCTAHABJIMBATH UX B3aWMMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHUSI WM KPUTEPUM A KIacCU(UKAIMKU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE paCCyXKIeHUs (MHAYKTUBHbIC, JEIyKTUBHbBIC, 10
aQHaAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIIN, TPEOOPA30BLIBATH MOICIIbHBIC TTPEICTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas QopMmynia, YypaBHEHUE XHUMHYECKOU
peakiuyu — TMpU pEHICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTUYECKUX 3aj1ad,
MIPUMEHSTh HAa3BaHHBIC MOJIEIbHBIE MPEACTABICHUS JIJISl BBISBICHUS XapaKTEPHBIX
IPU3HAKOB M3y4Yae€MbIX BEIIECTB U XUMUYECKHX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIMpOBaThH 1IENIM U 3a/1a4d UCCIIEAOBAHMS, UCIIOJIB30BaTh OCTABIICHHbBIE
U CaMOCTOSITEILHO C(OPMYIMpPOBAaHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (POPMHUPOBAHUSI THUMOTE3bl MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMH CAMOCTOSITEJILHOTO TIJITAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsS HAOMIOAaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIHpPOBATH
0000I1IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BAHUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM W MPOEKTHOMU
JeSTETbHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3InYHbIX
METOJI0B TO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPopManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHUYECKOTO COJICpKaHUs, CIPABOYHBIC TOCOOUS,
pecypcbl HTepHeTa), aHaMM3UpOBaTh HHPOPMAIMIO PA3IUYHBIX BUIOB U (hopm
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHbIE METOJBI MIPU MOUCKE U
oToope wuHPOpPMAIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHS Y4YeOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U pa3JInYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OopMy  TpencTaBICHHUS
uH(popManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIH S3bIK B KAauecTBE CpeIACTBAa Impu paboTe cC
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpEeaMETHbIE ((pu3ndyeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

Osgi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMY 1€ICTBHSIMH:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ JUaora u/uiu
IUCKYCCUH,  BBICKa3bIBaTh  MJIeH, (OPMYIHpPOBaTb CBOM  MPEIIOKEHHS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

BBICTYNIATh C NPE3EHTAlMEd pe3yJbTaTOB MO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO UM COBMECTHO CO CBEPCTHUKAMHU NP BBINIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO0 HUCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILLIECTB, peaju3aluy y4eOHOro npoekra u (opMyIHpoBaTh BBIBOJbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HMCCIECIOBAHUN IMYTEM COTJIACOBAHMS TMO3MIMA B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OgByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU JAeHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILECTBIATh CBOIO IO3HABATEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTh U II0 MEpE
HEOOXOIUMOCTH KOPPEKTHPOBATh TNpEIaraéMblii ajiroput™M JACHCTBUU mpu
BBINIOJIHEHUM YYEeOHBIX UM HCCIEAOBAaTEeNIbCKUX 3aJad, BbhIOMpaTh Hauboliee
3¢ (pexTUBHBIN €rMOCcOO MX pEelIeHUs C Y4YETOM TMOIYYEHUsT HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEU NEATEILHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHUSI Kypca «Opranuyeckas XUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XHMMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KApTHHBI MHpPA, POJM XHMHUU B T[O3HAHWUU SIBJICHUU



npuponabl, B  (QOPMHUPOBAHMUM MBINUICHUS W KYJbTYpbl JUYHOCTH, €&
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 pEeIIEHUS MPAKTUYECKUX 33134
U 9KOJOTMYE€CKH OOOCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOU
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKHX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIArallue MNOHATUS (XUMUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalI€HHAs), MOJb, MOJISpHAs
macca, MOJISIpHBIH O00BEM, YIJIEpOOHBIA CKeleT, (YHKIMOHANbHAs TpymIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOA M a30TCOJEpXkAIIUE COEAUHEHWs, MOHOMEp, NOJHUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHHM; MHPOBO33PECHUYECKHE 3HAHMS,
JeXalle B OCHOBE IIOHUMAaHHsA IPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIECHHUS O CBOWCTBAaX, COCTaBe, NOJYYCHUH U
0€e30IacCHOM HCIIOJb30BAHUHM BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMM BBISBJIATh XapaKTEpHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS NPU
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOI)
(GopMyn OpraHMYECKHMX BEIIECTB W YypPaBHEHUM XMMHUYECKUX  PpEaKIIUH,
U3rOTABJIMBATh MOJEIM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIIOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMICKHOCTh H3YUEHHBIX
OpraHUYeCKMX BEUIECTB IO MX COCTaBy M CTPOCHUIO K ONpPENeIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOJOpPOAbl, KHCIOPOA U a30TCOJEpIKallie
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHkiatype (IUPAC), a takke NpHBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOINMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIMLEPHH, (eHos, (opManbAerui, aneTalblIeru]l, MypaBbHUHAas
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K034,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

c(OpPMHPOBAHHOCTh YMEHHSI ONPEIECHATh BHUAbl XUMHUYECKOH CBSA3U B
OpraHUYeCKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHEIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TOJOXKEHUS TEOPUU CTPOCHHUS
opranuveckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BELIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWMCTBA TUIMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIEeCTB (METaH, 3TaH, ATWJEH, MPOIWJICH, AalleTHJICH,
Oyramuen-1,3, mermnOyranuen-1,3, O€H30J, METaHOJ, STaHOJ, ATHJICHTINKOJb,
TIIALEepUH, (EHOJI, aleTalbAeTU]l, MypaBbUHAsI U YKCyCHasi KHUCIOTHI, TIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIHUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTIEBOJIOPOJAHOIO
Colpbid  (HE(QTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKH U
MPaKTHIECKOE MPUMEHEHHUE MPOAYKTOB MepepaboTKu;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYMCIEHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOAYKTa
peaKkiuu 1O W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKIINHN);

Cc()OPMUPOBAHHOCTh YMEHHM BIAJAETh CUCTEMOM 3HAaHUH 00 OCHOBHBIX
METOJaX HayYyHOTrO MO3HAHUS, UCIIOJIb3YyEMbIX B XUMUU MPU U3yUYEHUU BEIIECTB U
XUMHUYECKUX BJICHUH (HAOII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTIUPOBAHUE),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS [Js TPUHATUS PEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATH MpaBUJia MOJIb30BAaHUS XUMUUYECKON
Mocyiol U J1abopaTOpHBIM O0OpPYJOBaHUEM, a TakKe MpaBuia oOOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMHU TO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATh U BBINOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (IPEBpAICHNs] OPraHUYECKUX BELIECTB MPU HArpeBaHUM, MOIyYCHHE
ATUJIEHA ¥ W3YYCHHE €ero CBOMCTB, KAaueCTBEHHBIC PEAKIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OEJIKOB MpU HArpeBaHHMM, LBETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWIaAMHU TEXHUKH O€30MacHOCTH Mpu OOpallleHUuu C
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYAOBAHHUEM, NPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBATH BBIBOABI HA OCHOBE STUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmanuu, IHTepHET U ApyTuXx);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJIOTHYECKU
[[eJ1eCO00pa3HOro TMOBENIEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIECH MPUPOAHON CpeAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS Ha JKUBBIE OpPraHU3MBbl OINPEIEIEHHBIX OPraHUYECKHUX
BeIlleCTB, moHUMas cMbica nokazarens [IJIK, moscHsATh Ha mpumepax CrocOoOBI
YMEHBIIICHUSI W MPEJOTBpPALIEHUS WX BPEIHOTO BO3JCUCTBUS HAa OpraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSTh 3HAaHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHa0OBUASAIIMX OOY4YaIOIIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XUMHYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudyeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XHUMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpa, POJIM XHMHUHU B TIO3HAHWMU SIBJICHHI
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(GYyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs TPAKTUYSCKUX 3a1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATalONINe TOHATHSA (XMMHYCCKUN DJIEMEHT, aToM, HM30ToIm, S-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKasT CBSA3b
(KoBaJIeHTHas!, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTANIMYECKasl peréTka,
TAMNBl ~XUMHUYECKHX  pPEAaKIUh, pPaCTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JTUCCOIMAINSA, OKHUCIUTENIb, BOCCTAaHOBUTEINb, CKOPOCTh
XMMHYECKOM peakluM, XHMHYECKOE paBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOW Auccounanuu, nepuoanueckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILECTB, 3aKOH COXPAHECHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUMN S3bIK XUMHH,
MHMPOBO33PEHUYECCKUE 3HAHMSA, JIC)KAIIME€ B OCHOBE ITOHMMAHUA MNPUYUHHOCTH M
CHCTEMHOCTH XMMHYECKHMX SIBICHHUM, (DAaKTOJOTHYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUHM BaKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY M IPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHH BBISBISITh XapaKTEpPHbIC MPU3HAKU TTOHATHIA,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA INPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY IS
coctaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH XUMHUYECKHX  pEaKIIHil,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BENIECTB (yrapHbId ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEACINISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHHUSIX PA3JIM4YHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHAs, METa/NIMUeCKas, BOJOPOIHAS) B COCAMHEHUSIX, TUII
KPUCTAUIMYECKON PEIMIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJICKYJISIpHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpeibl B BOAHBIX PacCTBOpPaX HEOPTraHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K OIpEAeIEHHOMY KJaccCy/TpyIine
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLIBI U HEMETAJUJIbl, OKCH/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MenneneeBa u IEMOHCTPUPOBATH €70 CUCTEMATHU3UPYIOIIYIO, 00bSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTaMy, «IHEPTEeTHYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCTUHECHUM
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menneneena;

chOPMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIWE
XUMUYECKUE CBOICTBAa HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPkKAaTh CYIIECTBOBAHHWE TEHETHYECKOW CBSA3M MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMU C TTIOMOIIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKUE PEAKIMH TI0
pa3IMYHBIM TpU3HAKaM (YUCIy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIIEHUSI DJIEMEHTOB, 00paTUMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YPABHEHMS PEAKIIUA Pa3IMUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIC YPABHEHUSI PeaKliii HOHHOTO OOMEHa, YYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUWHU, MOJITBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIECTB, pPaclo3HaBATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

chOPMHPOBAHHOCTh ~YMEHHUH  pPACKpBIBATH CYHIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEaKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nencteus (npunuun Jle IllaTtense);

c()OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKUE IPOLECCHI,
JeXallkie B OCHOBE MPOMBIIUICEHHOTO IMOJYYEHUsI CEPHOM KUCIOTHI, aMMHaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh NPEIACTABICHUNA 00 OOIMMX HAYYHBIX MPHUHIMIAX U
HKOJIOTMYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BOJICTBA;

Cc()OPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHUCIEHHUS C MCIOIb30BAaHUEM
MOHATUSL «MAaccoBasi JOJsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHHI ra3oB
MIPU XMMHUYECKUX PEAKIUAX, MAaCChl BEIIECTBA WK O0OBEMA ra3oB MO MW3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPALICHUS U COXPAaHEHUsI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
MocyIol W J1abopaTOpHBIM O0OpPYJOBaHHEM, a TakKe MpaBuia oOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUHW TUJIAHUPOBATH U  BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3joKeHHE MEPOKCHUIA BOJOpPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpEeNEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIu,
peakimMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyibdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metamibl» U «Hemeramib»y) B COOTBETCTBUM C NpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEJICTaBIATh pPE3yJbTaThl XHUMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIUMX peakuuil U (HOpMyIHpOBaTh BHIBOJIBI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJIM3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJIOTHYECKU
[[eJ1eCO00pa3HOro TMOBENIEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIECH MPUPOAHON CpeAbl, OCO3HABATH
ONACHOCTh BO3/ICHCTBUS Ha KUBbIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHaATh Ha mpumepax CcrmocoObl YMEHBLICHHUS U
MPEIOTBPALIEHUS UX BPEAHOTO BO3JICVCTBUS HA OPraHU3M YEIIOBEKA;

JJIs. O0y4YarOUIUMXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHHS BEIICCTB H
XUMHYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpains nisa 3anucu XuMHYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTHyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKON XMMHH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YraieBoaopoasbl
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2
99 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBo0PO bl 2
54 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
3.1 Crupter. denon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrieBoasl 3 1




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCANHCHUSA

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeTUHEHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KITACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Ctpoenue atoMoB. [leproauueckuii 3aKoH
1.1 u [lepuoanueckas cucremMma XUuMHYECKUX 3
anemenToB J[. 1. MeHieneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4
' BEILIECTB
13 XUMHYECKUe peakuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Merannsl 6
2.2 Hewmerannst 9 1 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecrBo yacos DJIEKTPOHHbBIE
Ne ara u@poBbie
n/n Tewa ypoxa Bceero Kontpoapirie | Mpaxrueckue ﬂsyqeﬂnﬂ :)16[()1;I;OB3TEJILHLIC
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckoi XUMuu, €€ 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE
Teopust cTpOeHUSI OPraHUIECKUX
2 coeaunenuit A. M. Bytiieposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o knaccupuxanuu
3 oprannyeckux BeniecTB. HomeHnknarypa 1
(cucremaTHueckasi) U TpUBHUAJIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHH Pl
5 MertaH u 3TaH — OpoCTEUIINe 1
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTWIIEH U IPONMIIEH — MPOCTENIINE 1
MIPEICTABUTENH AJTKCHOB
8 [Ipaktuueckas pabora Ne 1. «[lonyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lonydenue 1

CHUHTETHYECKOTO KayuyKa U Pe3UHbI




AJIKMHEBIL: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIIINNA MPEICTABUTEh ATKMHOB

1 Bbruucienus no ypaBHeHHIO XUMUYECKON
peakuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAJISKAIINX K Pa3IMYHBIM KJlaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHBIN ra3 U MOMYyTHBIE HEPTIHBIE
ra3bl, He()Th ¥ MIPOIYKTHI €€ MepepadoTKu
[TpupoaHbIe HCTOYHUKHU YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3sl, HeTh ¥ IPOAYKTHI €€ IepepadoTKu

16 KontponbHas padoTa mo pazaery
«YTIIEeBOIOPOABD)

17 [TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ1. BosiopogHast cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb H
TJIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYEeCKHe
Y XUMHYECKUE CBOICTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI U
aretaiabaerua. AueToH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHasI

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaﬂ " OJICUHOBAs KUCJIOTHI, KaK

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX
KHCIIOT

24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHE
CrnosxHbIe 2(UPHI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
3¢hupoB

26 Kupsl: TuapONIH3, MPUMCHEHHE,
Ouosoruueckas poib KHUPOB
VYrneBoabl: cocTaB, KjlacCHUpUKaIKS.

27 Bakneiimue npencTaBuTeNu: TIOKO34,
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a kak npupoaHbie
TIOJTUMEPHI
KonTponbhas paboTa o pasaeny

29 «Kucnopozaconepxarine opraHuueckme
COCTUHEHUS)

30 AMUHBI: METUJIAMUH U aHUJIUH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpTraHWYECKHUE COCAMHEHUS, UX
Ounonoruveckoe 3HaueHue. [lentu bt

39 benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX COSTUHEHUI

34 OCHOBHBIE METOILI CHHTE3A




HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHaA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHYECKUH 3JIEMEHT. ATOM. DJIEKTpPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akox u Ilepuonnueckas
cucTeMa XUMHUYECKUX ieMeHToB /. 1.
MenieneeBa, Ux CBA3b C COBPEMEHHOU
TEOPUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSAUHECHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xUMHu4Yeckux dyieMeHToB /.M. MenpeneeBa B
pa3BUTUU HAYKU

Crtpoenue BeniecTBa. XUMHUYECKas CBS3b, €&
BH/JIbI; MEXaHU3MbI 00pa30BaAHMS
KOBAJICHTHOM CBA3U. BonopoiHas cBs3b

BaneHTHOCTh. DNEeKTpOOTPULIATETBLHOCTD.
Crenennb okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
HctruHHBIC ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1011 BELECTBA B paCTBOPE




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIMYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYeCKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHMS MaCChl BEILIECTB; 3aKOH
COXpaHEHUS U MPEBPALLCHUS SHEPTUH TTPU
XUMHYECKUX PEAKIUAX

Ckopoctb peakiuu. O0paTUMbIe pEaKIIUH.
XHUMHUYECKOE PABHOBECHE

10

[IpakTuueckas paborta Ne 1. «Bnusinue
pa3nu4HbIX (PaKTOPOB Ha CKOPOCTh
XMMHYECKON PEAKIIUU»

11

DJIEeKTPONUTHYECKas Jucconnarys. IoHsTre
o BojiopoiHoM Tiokasaresne (PH) pactsopa.
Peaxiiuu nonnoro oomena. I'naponus
OPraHn4Y€CKUX U HCOPraHMYCCKUX BCUICCTB

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIiaBoB U pacTBOPOB COJIEH

13

KontponbHas padoTa mo pazaery
«Teoperndeckre OCHOBBI XUMHM

14

Mertaiutel, ux nonoxenue B [lepuoanueckoit
cucTeMe XuMudeckux anemeHTos 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O01He pusnveckre CBONCTBA
METaJJIOB




15

CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTaioB

16

XHUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HATpUH, Kaaui, Kaabluid, MarHui,
ATFOMUHHNA) U UX COSTUHEHUN

17

XUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COeTMHEHUN

18

XuMHUYecKre CBOMCTBA IIMHKA, Kelne3a U UX
COCTUHEHUN

19

[IpakTuueckas pabota Ne 2. "Pemmenue
AKCIIEPUMEHTATILHBIX 33/1a4 110 TeMe
«Mertamnb»"

20

Hewmeramibl, X mojiokeHHUE B
[Teproanueckoil cuCTEME XUMHYECKUX
anemenToB /1. V1. Menjeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
ATIOTpONHS HEMETAIIJIOB (Ha IpUMEPE
KHCJIOpoJia, cephl, pocdopa u yriepoaa)

22

XHUMUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U UX
COE€IUHEHUN

23

XuMu4eckue cBOMCTBA a30T1a, pocodpa U ux
COCIMHEHU I

24

XUMHUYECKHE CBOKCTBA yIJIepoaa, KpEMHHUS U
HUX COeIUHEHUI

25

[IpuMmeneHne BaXXHENIINX HEMETAJIIOB U UX
COE€IUHEHUN

26

O0001IeHre 1 cucTEMAaTH3alNA 3HAHUH 110




TteMe «Hemeramiey. Berauciaenus mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 331134 10 TEME 1
"Hemerannsl"»

28 KonTponbnas pabota no remam «MeTaishy 1
u «Hemeraninbi»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heopranunueckue u opranndeckiue OCHOBaHHUS
AmMoTepHbIe HeopraHM4ecKHue u

30 OpraHMYecKue coeIMHEeHU. | eneTnueckast 1
CBSI3b HEOPTraHMYECKUX U OPraHUYEeCKHUX
BEIIECTB
Poinb xumun B o0ecrieyeHnn 3K0JI0rHYEeCKOH,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MacCHOCTH, 1
Pa3BUTHH MEAULIMHBI
IIpencraBnenus o6 0OIIUX HAYYHBIX

32 MPUHIIMIIAX TPOMBIIIIEHHOTO MOJTy4EHUs 1
Ba)KHEUIIINX BEIIECTB

33 YenmoBek B MUpE BEIIECTB U MaTePUAIOB 1

34 X¥MHS U 30pPOBBE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

B. B. Epemun, H. E. Ky3pmenko, A. A. JIpo3noB u ap. Xumus (6a30BbIii
ypoBeHb). 10 knacc. poda
B. B. Epemun, H. E. Ky3pmenko, A. A. JIpo3noB u ap. Xumus (6a30BbIii
ypoBeHb). 11 kimace. JIpoda

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MGTOI[I/ILIGCKI/IC MaTepI/IaHBI
https://prosv.ru/subject/chemistry.html

bubmmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA Ha caiiTe AkajeMuu
Munnpocsemenus Poccun

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA Ha caiiTe AkajieMuu
Munnpocsemenust Poccun

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11
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