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MHOSICHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XuMuM Ha ypOBHE CpeIHEro o0Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deneparymy,
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHUS (erepaibHOM 00pa30BaTEIbHONW NMPOTrpaMMBbI CPEIHETO
obmero o6paszoBanusi (POIl COO), mpencraBieHHBIX B DenepalibHOM TOCYAapCTBEHHOM
oOpasoBarensHOM cTtangapre COO, ¢ yuérom Konuenmuu npenopaBaHusi y4eOHOro mnpeamera
«Xumus» B 00pa3oBaTEeNbHBIX oOpraHm3anusx Poccuiickoit Denepanuu, peaM3yONNX
OCHOBHBIE 00pa30BaTENbHBIC MPOTPAaMMBI, W OCHOBHBIX MOJOXKeHHH «CTpaTerui pa3BUTHS
BocnuTtaHusd B Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbxenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOOB K pa3pabOTKe MpOorpaMMbl 1O XHWMHH, K OIPEIACICHHUIO OOIen
cTpaTeruu oOyd4eHMsl, BOCIIUTAHUS U Pa3BUTHs OOYYaIOLIMXCSl CPEICTBAMH y4eOHOro mpeaMeTa
«Xumusa» s 10-11 kiaccoB Ha 0a30BOM YypOBHE COCTaBWIJIM KOHIIENTYaJIbHBIC IMOJIOKCHUS
®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIeJiei, COIep)KaHus, pe3yabTaTOB OOy4eHUS H
TpeOOBaHUH K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHe, IMOMy4aeMO€ BBIMYCKHHKAMH  00IIe00pa3oBaTeIbHOM
OpraHu3alyy, SBSIETCS HEOThEMJIEMOH 4acTblo HMX o0Opa3zoBaHHOCTH. OHO  CIy)KUT
3aBEpIIAIONIAM 3TallOM pealln3alliil Ha COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KITFOUEBBIX
[EHHOCTEH, TPHUCYIIUX MEJIOCTHOW CHUCTEME XHMHUYECKOro oOpa3oBaHUS. DTH IICHHOCTH
KacaloTcsl TIO3HAHUs 3aKOHOB INPHPOJbI, (POPMUPOBAHHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpHI
YeJIOBEKa, a TAaKKe HSKOJIOIMYeckM OOOCHOBAaHHOTO OTHOILEHHsS K CBOEMY 3J0POBBIO U
npupoaHoil cpene. Peanusyercs xumuueckoe oOpa3zoBaHue 0OyYarOLIUXCS Ha YPOBHE CPEIHETO
ob1ero obpa3oBaHusl cpeicTBAaMHM y4eOHOro mpeaMera «XHUMHUS», COAEpIKaHUE U MOCTPOCHHE
KOTOPOTO ONpeAeTeHbl B MpOrpaMMe IO XUMHH C Y4ETOM CrHeuu(UKd HAyKd XUMHH, €€
3HAQYEHUS B MMO3HAHWU MPHPOJIBI U B MATEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yU4ETOM 00X
eJIel ¥ TIPUHITAIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETO OOIIero
oOpasoBanust B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0coOYyI0 pojib B COBPEMEHHOM
LUBWIN3ALUK, B CO3aHUU HOBOW 0a3bl MaTepHaabHOM KynbTypbl. OHa BHOCUT CBOW BKJIAJ B
(bopMHpOBaHUE PAIIMOHATILHOI'O HAYYHOTO MBIIUIEHUS, B CO3JJaHUE IIETIOCTHOTO MPEAICTaBICHUSL
00 OKpY’>KarollleM MUpPE KaK O eIMHCTBE IMPUPOABI U YEIOBEKa, KOTOpoe GOPMHUPYETCs B XUMUHU
Ha OCHOBE NIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOILIETO MUpPA, OCO3HAHMS B3aMMOCBSI3U
MEXy CTPOCHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTIMHU IPUMEHEHHS.

TecHo B3aUMOJCWCTBYS C JAPYIMMH €CTECTBEHHBIMH HAayKaMH, XHMHS CTaja
HEOTHEMJIEMON YacThI0 MHPOBOH KYJIBTYpBI, HEOOXOIUMBIM YCIOBHEM YCICIIHOTO Tpylaa M
KHM3HM KaxJoro wieHa obmectBa. CoBpeMeHHasi XUMUs KaKk HayKa CO3MjaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOI'MH HAIIPaBJI€HAa Ha pElIeHHe INI0OANbHBIX MPO0JIeM YCTOMYUBOIO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HHEPreTHUECKOM, MHUIIEeBOI, SKOJIOrHYecKoil 0e30macHOCTH U
OXpaHbI 3/J0POBbS.

B coorBercTBUM ¢ OOMMMHU WENSIMH W TPUHIMIIAMH CPEIHETO OOILIero oOpa3oBaHMS
conepskanue npeaMera «Xumus» (10-11 xnaccel, 6a30BbIi ypOBEHb U3YyUEHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYIBTYPHYIO TOJTOTOBKY OOYYaroIIUXCs, HEOOXOAUMYIO UM JIJIs
BBIPAOOTKM MHPOBO33PEHUYCCKUX OPHEHTHUPOB, YCIHEIIHOTO BKJIIOUEHHS B JKH3Hb COLUYMA,
NPOAOJDKEHHs 00pa30BaHUs B pa3IMYHbIX 00J1ACTAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XMMUEH.

CocrapisroliuMu  nipeaMeTa «XuUMUs» ABISAIOTCS 0a3oBble Kypchl — «Opranudeckas
XuMus» 1 «O011ast 1 HeOpraHW4YecKass XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHHH 110 HEOPraHWYECKOH XUMUH (C BKIIOYCHHUEM
3HaHUU K3 OoOUIeN XMMHK) U OpraHu4ecKoi XumMuu. @OpMHUpPOBAaHUE JAHHOM CHUCTEMBbI 3HAHHM
Opyd HM3YYCHUH TpenMeTa OOECIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHs] BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepxaHusi KypcoB — «Oprannueckas xuMus» 1 «OO01I1ast 1 HeopraHu4ecKas
XUMUs» c(HOpMHUpPOBaAHA B MIPOrpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOTO MOAXO0Ja K M3Y4YECHUIO
yuyeOHOro Martepuasna M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM Ppa3BUTHUEM 3HaHUI Ha
ONpENeNEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHHU BEIIECTBA
paccMaTpuBaIOTC Ha YPOBHE KJIACCUYECKOW TEOPHUU CTPOEHHUS OPraHUYECKUX COEAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX NPEJICTABICHUNH O CTPOCHHM BEILECTB.
Ceenenust 00 m3ydaeMbIX B Kypce€ BEILIECTBaxX JAAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB IO
CJIO’)KHBIX OHMOJIOIMYECKM aKTUBHBIX COEIUHEHHH. B Kypce opraHuMueckoid XMMHUH IOJTy4YaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHUSl MEepBOHAuYaIbHbIC
NPEJCTaBICHNUS O XUMUYECKOM CBSA3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XUMUYECKOMN pEaKLUu.

[Ton HOBBIM yIJIOM 3peHHs B mpenMeTe «XuUMUs» 0a30BOro YpOBHS paccMaTpUBACTCS
U3yYeHHBII Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS TEOPETHYECKHH Marepuanl u
(haKTOJIOTHYECKHE CBEJICHHS O BEUIECTBAX M XMMHUYECKOH peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O0mast 1 HeopraHuveckas XUMHs» OO0ydarolUMCs NPEAOCTaBISIETCS BO3MOKHOCTh OCO3HATH
3HA4YEHUE TMEPHOAMUYECKOr0 3aKOHa C OOIIETEOPEeTHYECKMX U METOJOJOTHMUYECKUX IMO3HLNH,
riy0Xe MOHSITh UCTOPHYECKOe HM3MEHEHHE (YHKIMH 3TOro 3aKkoHa — OT o0oOmaromeit 1o
OOBSICHSIIONICH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMI O BaXHEMIINX BEILECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNH, a TAKKE O XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonosHAeTcs B Kypcax 10 wm 11 KiaccoB 3neMEHTaMu  COAEpXKaHUsS, HMEIOLUMHU
KyJIbTYpOJIOTHUECKMA M TPUKIAJAHOM XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IMOHMMAHHUIO
B3alMOCBA3M XMMHHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ posib B IIO3HABaTEIbHOM U
IPAKTUYECKON NEATEIbHOCTH YEIO0BEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXEHMs K IpOLECCY
TBOpUYECTBA B OOJIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XHUMHH, TIOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCSA B OOILIECTBEHHO M JMYHOCTHO 3HAUMMBIX MPOOJIEMax, CBSI3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMALMIO M IMPUMEHSTh €€ Ul MONOJIHEHUS 3HAHUM, perieHus
MHTEIJIEKTYaJbHbIX U 3KCIEPUMEHTAIBHBIX MCCIIEOBATENbCKUX 3ahad. B menom conepxanue
ydeOHOro npeamera «XUMHUsD» JAHHOTO YPOBHS M3YYEHHUS! OPUEHTHPOBAHO Ha (POPMHPOBAHUE Y
00yJaroImuxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUsI (HMIIOCOMCKUX WICH, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOTO MUpPA, OOYCIOBICHHOCTh CBOHCTB
BEIIECTB MX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb IIPUPOJHBIX SIBJICHUN ITyTEM DKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUYMHA MEXIy HOBBIMU (akTaMH U TEOPETUUYECKUMH IPEaroChUIKaMHu,
OCO3HAHME POJM XMMHUM B PEIICHUM 3KOJIOIMYECKHX MpoOJieM, a Takke MpobiieM cOepeskeHHs
JHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3aHNsI HOBBIX TEXHOJIOTHH U MaTEpUAJIOB.

B nmnnane pemeHus 3agad BOCHMTAHHS, PA3BUTHS W COLMAIM3ALUU OOy4aromIuXcs
IIPUHATHIE MPOTrpaMMON IO XUMHM IOAXOJbl K OIPENEICHHUIO COAECPXKaHUS M IOCTPOCHUS
npeaMeTa NpeaycMaTpuBaloT (OPMUPOBAHUE YHHMBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHHE VIS PA3IMYHBIX BUJOB JEATEIHHOCTH: PEIICHHs MPoOIeM, IOUCKa, aHAIu3a |
00paboTku wWHGOPMAIMK, HEOOXOAUMBIX JUIsl TPUOOPETCHHs] OIbITAa TMPAKTHYECKOW W
HCCIIEIOBATENbCKOM 1EATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUU.



B nmpakTtuke npenogaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOT'O 0OOIIET0 00pa30BaHMsl, TaK
HA YpOBHE cpemHero oOmiero oOpa3oBaHWs, TIPH  ONPEACIICHUU  COACPKATCIHHOM
XapaKTePUCTHKHU IeJiel W3Y4YeHHs IMpeIMeTa HAMpaBICHHEM MEPBOCTENICHHOW 3HAYMMOCTH
TPaAWLIMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW HayKd Kak oOnactu
COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTHUECKOH CSITEILHOCTH 4YeJOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyIbTypbl. C METOAUYECKOW TOYKH 3pEHHS TakKoil MOAXOI K
OTIpEeICTICHUIO TIeNIel U3yUeHUs MIpeIMeTa SIBJISIETCS BIIOJIHE OTNPABIaHHBIM.

CornacHO NMaHHOW TOYKE 3pEHUS TJABHBIMH IIENIIMU WM3YYCHHs TpeaMmeTa «XHUMHUsS» Ha
6a3oBom ypoBHe (10 —11 kJ1.) sBISIFOTCS:

e (GOpMHpPOBAHHE CHCTEMBl XHUMHUYECKHX 3HAHMM KaK BaKHEHIIEH COCTaBIISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOM JIEKAT KJIIOYEBbIC MOHATHS,
dbyHIaMeHTallbHbIe 3aKOHBl M TEOPUUM XUMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O00O0OIIEHNII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMIJICHUE C HCTOpUEH WX Pa3BUTHUS U CTAHOBJICHHS,

e (QopmHupOBaHUE W Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJAaX MO3HAHUS BEHICCTB H
XUMHUYECKUX PEAKINi, HEOOXOIUMBIX I PUOOPETCHHUSI YMEHUN OPHUEHTUPOBATHCS B
MUpE BEIECTB U XUMHUECKUX SBJICHHM, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUUECKON U
IMOBCEAHEBHOM KH3HMU,

e pa3BUTHE YMEHHMH U CHOCOOOB [ESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJCHUEM TMpaBuil Oe30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsimy ¢ aTuM, conepskaTenbHas XapaKTepUCTHKA IeNel U 3a1a4 U3ydeHHs TpeMeTa B
porpaMMe 1Mo XUMHH YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTCTAMH
B CHCTeME cpenHero obmiero obOpazoBanus. CerojgHsi B MpenojaBaHUU XHUMHH B OOJIbIIEH
CTETIEHW OTHNAETCS TMPEANOYTEHHE MPAKTHUECKOH KOMIIOHEHTE COAEpX aHus OO0y4deHMs,
OpPHUEHTHPOBAaHHOM Ha TIOJATOTOBKY BBIITYCKHHUKA OO0IIe00pa3oBaTeIbHON  OpraHu3alii,
BJIQ/ICIOIIETO HE HAOOpOM 3HaHWH, a (YHKIIMOHAJIHLHOW T'PAMOTHOCTBIO, TO €CTh CIoco0aMu H
YMEHHUSIMH aKTUBHOTO TMOJTYYEHHs 3HAHUM M MPUMEHEHHS MX B PEalbHOM >KU3HU ISl pelICHUS
MPAKTHYECKUX 3a7ad.

B cBs3u c STUM Tpu U3yUEHUH TpeaMeTa «XUMUS» JOMHHHUPYIOIIEEe 3HAYCHHE
MIPHOOPETAIOT TAKUE TICITN U 3a/1a49H, KaK:

amanranuss  OOydYalomUXcsi K  yCIOBUSIM  JWHAMHYHO  Pa3BHBAIONIIETOCS  MHPA,
dbopMUpOBaHHE MHTEJUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHHUIO,
COTPYJAHHYECTBY, CAMOCTOSATEIIPHOMY TIPUHATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMIA),
MMEIOIUX YHUBEPCAIBHOE 3HAUYCHUE JIJISl PA3TUYHBIX BUJOB JCSATEILHOCTU: PEIIeHUs mpobiem,
MoWcKka, aHalm3a U 00paboTku WHOpMAIMK, HEOOXOAMMBIX M MPUOOPETEHUS OIbITa
NEeSATeLHOCTH, KOTOPasi 3aHMMAaeT BAKHOE MECTO B MO3HAHWM XUMHH, a TAaK)Ke JJIS OIEHKHU C
MO3UINH KOJIOTHIECKON 0€30MaCHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U MPUPOJIHYIO CPEmdy;

pa3BHUTHE MMO3HABATEIIEHBIX HHTEPECOB, MHTCIDICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yJarommxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA ¥ aHau3a y4eOHOW U HayYHO-TIOMYISPHON WH(POPMALIUU XUMHIECKOTO
COJIEpKaHUS;



¢dbopmMHpOBaHUE U pa3BUTHE Y 00YUAIOMIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBILICHHS,
HaOJIOAaTEIEHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTM B T'yMaHUCTUYECKOM HalpaBIEHHOCTH
XUMHHM, €€ Ba)XHOH poJlM B  pEUIeHHWH IJIOOAJbHBIX MpoOJieM  palMOHAIBHOTO
IPUPOOIIOIb30BAHNS, IOIMOJHEHNUs SHEPreTHYECKUX PECypcOB U COXPAHEHUs IPHUPOTHOTO
paBHOBECHs, OCO3HaHMS HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLIEHHS K MPHPOJE U CBOEMY
3JI0POBBIO, A TAK)KE MPUOOPETEHHsI ONbITA MCIIOIb30BAHUS MOMYYSHHBIX 3HAHUH JUIS MIPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYallUsIX, CBA3AHHBIX C XMMUYECKUMU SBICHUSMHU.

B y4ueOHOM 1U1aHe cpemHero oOmiero oOpa3oBaHHs NpeaMeT «XUMHsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOI obmacTn «EcTecTBeHHO-HAYUHBIE TTPEIMETHI.

OO1wiee yuciio 4acoB, OTBEAEHHBIX AJIS M3yYEHHUs] XMMHUH, HA 0a30BOM YPOBHE CPEIHETO
obmiero obpa3zoBaHusi, coctaBiser 68 yacos: B 10 ximacce — 34 yaca (1 gac B Henento), B 11
kiacce — 34 vaca (1 4ac B Hezeo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH

IIpenMeTr opraHM4YeCKOil XUMHUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B MOIYYCHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs OpraHuyecKux coequHeHnii A. M. bytieposa,
e€ OCHOBHbIE mONOXKeHUs. CTpyKTypHbIe (OPMYNIBl OpraHMYeCKHX BemiecTB. ['omororus,
nzomepus. XuMudeckasi CBsI3b B OpraHMUECKUX COCTUHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o0  kimaccuuKaMu — OpraHMYecKux  BemiecTB.  HomeHkmartypa
OpPraHUYECKUX COEIMHEHMH (cucTeMaThdecKas) W TpPUBUAIbHBIE HA3BaHUS Ba)KHEHIINX
IpeJicTaBuTeNIel KJIAaCCOB OPraHMYECKHUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YyUEHUs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIICHHE C
oOpa3liaMy OpraHMYeCKHX BEIECTB W MaTepualaMu Ha UX OCHOBE, MOJEIMPOBAHHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAONIOJEHWE U ONHMCAaHHE JAEMOHCTPALMOHHBIX OINBITOB IO
MPEBpAILEHUIO OPraHUYECKHX BEIECTB MPH HarpeBaHUHU (TUIaBJI€HUE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoabl

AnKaHBI: COCTaB M CTPOEHHE, IOMOJIOTMUECKHUH psiiA. MeTraH W 3TaH — mpocTeiiune
NPEJCTaBUTENIN QJIKAHOB: (PU3MUECKME M XUMHYECKHE CBOMcTBa (peakiuM 3aMeUleHus |
TOpEeHMs), HaX0XKJIEHUE B PUPO/JIE, MOITyUeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUN psl. OTUIEH U NMPONUIIEH — IPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUECKHE CBOMCTBA (peakuuu THAPUPOBAHUS,
raJlor€HUPOBaHUs, TUPATALMU, OKHCIEHHS U TOJIMMEPHU3ALIUN), IT0JIyY€HUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetunOyraguen-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKUE
cBoiicTBa (peakius nonuMmepusanun). [lonydyeHne CHHTETUYECKOTO KayyyKa U pe3UHBI.

ATNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKHH psiA. ALETWIEH —
MPOCTEHUIIINN TIPEICTABUTENb ATKWUHOB: COCTaB, CTPOCHHE, (U3UUECKUE U XMMHUYECKHUE CBOMCTBA
(peakuuu TUIpUPOBaAHUS, FAJIOT€HUPOBAHMSI, TUAPATALIMH, TOPEHHUSI ), TOJTyYEHHE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3MUecKMe W XHMHUUYECKHE CBOMCTBA (peakuuu
raJJOTeHUPOBAaHUsT M HUTPOBAHMs), MOJTy4YE€HUE M NpUMEHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuiecKue coUCMEa (peakyuu 2an02eHupo8anls U HUMPOBAHUs), NOYyYeHue U
npumeHnenue. TOKCUYHOCTb apeHOB. [eHeTHueckas CBS3b MEXIy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIMMHU K Pa3IUYHbIM KJ1accaM.

[TpupoaHble UCTOYHUKU YTIAEBOAOPOAOB. [IpHponHbIi ra3 U MOMyTHBIE HEQTSHbBIE Ta3bl.
Heptr u e& mnpoucxoxaenue. CrnocoObl mnepepabOTKH HepTH: TEeperoHka, KPEKUHT
(TepMuUeCKUi, KaTaTuTUYeCKui), nupoau3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHUsS BEIIECTB U HUX MPEBPALLEHUI: 03HAKOMIICHHE C
oOpasuamu IjaacTMacc, KaydyykoB U pe3uHbl, koiekiun «Hedte» n «Yromney», MmoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, INPOBEACHHE IPAKTUYECKOW pPaOOThI:
MOJTyYeHHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnsie 3anaun.




Bbluucnenuss 1mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
HCXOJHOIO BEIIECTBA WJIM MNPOAYKTAa pPEaKLUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 MCXOJIHBIX BELIECTB WU MPOJYKTOB PEAKIINN).

Kucaopoacoaep:xaimue oprann4ecKkue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON M STaHON: CTpoeHue, (GU3NYECKUEe U
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH MeETajslaMH, TaJOr€HOBOAOPOJaMH, TOpEHHE),
IIpUMeHeHne. BogopoiHele CBSI3U MEXAy MOJIEKYJIAMH CIIMPTOB. JlelicTBUE METaHOJa U ATAHOJIA
Ha OpPTraHu3M YeJIOBEKa.

MHoroaToMHble CHUPTHI. OTUJICHIVIMKONb W TJIHMLIEPHH: CTPOCHUE, (PHU3UUECKUE WU
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJUIAMM, KaueCTBEHHAs PEaKIMs Ha
MHOTOAaTOMHBIE CcnupThl). JleiicTBME Ha opraHu3M 4esoBeka. [IpumeHeHue rauIepuHa |
STHJICHTJIUKOJIA.

@deHon: CTpOEHHE MOJEKYJbl, (U3Mueckue M XUMHUYECKHe CBOMcTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue geHomna.

Anpneruapl U kKemowuwi. DopManblIeruj, aueTadbAerH]: CTpoeHHe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (pEakUMM OKHUCIEHHS M BOCCTAHOBJIEHMsS, Kaue€CTBEHHBIE PpEaKINN),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NPEJENIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbHHAs U YKCYCHAasi KUCJIOTBI:
cTpoeHue, (pu3nuecKkrue 1 XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS KJlacca KUCIIOT, PeaKIus
TepuUKanMn), MoyydyeHHue M npuMeHeHue. CTeapuHOBas M OJEMHOBAs KHCIOTHI Kak
MIPEJICTaBUTENIN BBICHINX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble >QUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(HUPOB.
Kupsl. I'naponns sxupos. [Ipumenenne xupoB. buonoruueckast poiib KUpPOB.

VYTaeBojpbl: cOCTaB, KiacCU(UKaLus yrieBo10B (MOHO-, M- U Mosincaxapusl). ['moko3a —
MPOCTEHIINK MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJICKYNbBI, (pU3MYECKHEe W XUMHUYECKHUE
cBoiicTBa (B3ammojeiictBue ¢ rujapokcugom wmeau(Il), oxuciaeHne amMmHayHBIM PacTBOPOM
okcuga cepedpa(l), BoccTaHOBieHHE, OpOXKEHHE TJIOKO3bI), HAXOXICHHUE B TMPHUPOJIE,
npuMeHeHne, onosornyeckas poiab. orocunTe3. PpyKkTO3a KaK M30MEP TITFOKO3HI.

Kpaxman n nemnonosa Kak OIpupoaHble noaumepbl. CTpoeHre Kpaxmaia U LEJUII0I03bI.
dusnueckre 1 XUMUYECKHEe CBOMCTBA KpaxMaina (TUAPOJIN3, KAaUeCTBEHHAs! peaKkIUsl C HOJIOM).

OKCIIEpUMEHTAIIBHBIE METOABl W3YYEHHs BEIIECTB W HX IPEBpAIICHUI: IPOBEJIECHUE,
HaOJIOIGHWE W ONMCAaHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIE
peakiuu OJHOATOMHBIX CIIUPTOB (OKUCIEHHE 3TaHoia okcuigoM Meau(ll)), MHOroaToMHBIX
CIUPTOB (B3auMojelcTBUE TIiuuepuHa ¢ ruapokcunom wmeau(Il)), anprernnoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) m ruapoxcumom wmemau(Il), B3ammopeicTBue
Kpaxmajga C HWOJOM), TPOBEACHHE NPAKTUUECKON pabOThI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaun.

Bbruucrienust 1Mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBA
MCXOJIHOTO BEIECTBA HWJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOT'O U3 MUCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIINN).

A3oTcozepikalie OpraHn4eckie CoeAMHEHNS.

AMMHOKUCIIOTBI Kak aM(OTepHble OpraHMYeckue CcoequHeHus. Dusnueckue U
XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha TpuMepe TIuIMHa). buomorndyeckoe 3HayeHHE
aMUHOKHCIOT. [lenTunsr.



benku kak mpuUpoJHBIE BBHICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAS U
TpPETUYHAsl CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJKOB: THUIPOJN3, JCHATypaIlvs,
Ka4eCTBEHHBIC PEaKIMK Ha OCJKH.

OKCIIEpUMEHTAJIbHBIE METOABI M3y4YCHMs BEIECTB M UX IPEBPALICHUI: HAOIIOJEHHE U
OIMCaHWEe JIEMOHCTPAITMOHHBIX OINBITOB: JEHATypamusi OEJIKOB TpHU HAarpeBaHUH, I[BETHHIC
peaxiuu OeIKoB.

BbicokoMo1eKyIsIpHBIE COeIMHEHUS

OCHOBHBIEC TOHATUS XMMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMEp, MHOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpHU3allH, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbIE
METOBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSAMHEHHIA — MOJIMMEPU3aIHsl U TOJTMKOHICHCAITHS.

DKCIepUMEHTAIbHBIE METOABI M3YYEHUS BEUIECTB M MX MPEBPAIICHUI: 03HAKOMIICHHE C
o0pa3lamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpenMeTHbIE CBSI3N.

Peanuzanus MeXnpeIMEeTHBIX CBsI3€H MpU M3ydyeHHM opraHuueckoi xumuu B 10 kiacce
OCYILIECTBIISICTCS 4Yepe3 HCIOJIb30BaHHE KaK OOLIMX eCTECTBEHHO-HAYYHBIX IMOHATUH, Tak U
MIOHSATHH, SABJSIOMINXCA CUCTEMHBIMU JIJIs1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIe TOHATHSA: SBJICHME, HAay4HBIM (DakT, TrUIoTesa, 3aKOH,
TEOpHsl, aHaIW3, CHHTE3, KIACCU(PHUKAIMSA, TIEPUOANIHOCTh, HAOIIOACHUE, W3MEpEHHE,
HKCIEPUMEHT, MOACITHUPOBAHHUE.

dusuka: MaTepusi, JHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, JHEPreTUUECKHI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoOe COCTOSIHUE BEIIECTBa, (YU3NIECKHE BEITHMYUHBI M €TUHHIIBI
UX U3MEPEHUSL.

buonorus: xnerka, opranusm, Ouocgepa, oOMEH BELIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOTMYECKN aKTHUBHBIE BelecTBa (O€IKH, yIIeBOAbI, XKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepaibl, TOPHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: MUIIEBBIE TPOAYKTHI, OCHOBBI PAIlHOHAILHOTO MATAHHS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MPEerapaThl, MaTePHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KIIACC
OBIIAS U HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHU

XuMHUYecKuii sneMeHT. AToMm. Sapo aroma, W30TOMBI. OJEKTPOHHAs 00OJOYKa.
DHepreTUvecKre YpoBHU, TIOYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHusl 3JIEKTPOHOB MO0 OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DOnekTpoHHas KOH(HUTypaIHsi aTOMOB.

[lepuonnueckuit 3akoH u llepuomgmyeckas cucrema xumMuueckux osnemeHros JI. H.
MenpneneeBa. CBs3b mnepuoguveckoro 3akoHa U Ilepuoanyeckoil CHUCTEMBI XUMHUYECKUX
anemeHnToB J[. . MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MIPOCTHIX U CIOXKHBIX BEIIECTB
0 TPYIIaM U miepuogam. 3HaueHUEe NMEPUOINYECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUECKOW CBA3M (KOBaJIGHTHAs
HEeNoJIsipHasl W TOJspHas, HMOHHAs, MeTajindeckas). MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMHUYECKON CBs3U (OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b. BaneHTHOCTS.
DneKkTpooTpuaTeNbHOCTh. CTeneHb OKUCICHUS. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BelIeCTBA. THUMNBl KPHUCTAUIMYECKUX PEIIETOK. 3aBHCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOW PEHIETKU.

[TonsiTue o AucHepcHbIX cucteMax. MICTMHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBast 10s
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHM4ecknx coeauHeHud. HomeHkiIatypa HEOpraHHYeCKHX
BeIIECTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BEILECTB, MPHUHAMIEKAIIMX K Pa3IUYHBIM
KJIacCaM.

Xumuueckas peakuus. Kiaccupukanusi XUMHUYECKUX pEaKIUid B HEOPTaHWYECKOH U
OpraHU4YeCKON XMUMHH. 3aKOH COXPaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAaHEHUsS U MPEBPALLECHUS
SHEPTUH MPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakiuu, e€ 3aBUCMMOCTb OT pas3NU4YHbIX (akTopoB. OOpaTUMbIE PEAKIIHH.
Xumuueckoe paBHoBecHe. (DaKTOphI, BIMAIOIME HA COCTOSIHME XMMHYECKOTO pPABHOBECHSI.
[Tpunuun Jle larenbe.

Onextponutuyeckas auccormanus. CuibHble U cialbbie d1ekTponuThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KUCJIAsl, HEUTpaIbHAs, IETOYHAS.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCIEepUMEHTAIBHBIE METOAbl W3YYEHUs BEIIECTB M MX IPEBPAIICHMI: JAEMOHCTpanus
tabmui «llepuognyeckas cuctema xumudeckux sjeMeHToB J[. M. MennaeneeBa», uzyueHue
MoOJeNiell KPHUCTAUIMYECKUX PEmETOK, HAOMIOACHHEe M OINUCaHHe JAEMOHCTPAIMOHHBIX H
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE IEpPOKCHIa BOJOpPOJa B MPUCYTCTBUU KaTaau3aTopa,
OnpeJielIeHUEe Cpebl PACTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIBHOIO MHIUKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOBEIEeHHE MPAKTHUUECKON paboThl «BrusHue pa3nuyHbIX (aKTOpOB Ha
CKOpPOCTb XUMHUYECKON PEAKIIUN.

Pacuérnbie 3amaumn.

Pacuérel N0 ypaBHEHUSIM XUMUYECKUX PEAKLUN, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCMOIB30BAaHUEM MOHATHS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heopranuyeckass xumus

Hemerannsl. Ilonoxxenne HemeramuioB B Ilepuogumyeckoil cucreMe XUMHUYECKUX
anementoB Jl. M. MeHneneeBa M OCOOCHHOCTH CTPOCHHs aTOMOB. (DHU3MUECKUE CBOWCTBA
HEMETAIJIOB. AJUIOTPONHSI HEMETAILIOB (Ha MpUMepe KUCIOpoa, cepbl, docdopa u yriepona).

XUMUYECKHEe CBONCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a3oTa, (ocdopa,
yIiiepoJia U KPEMHUS) U UX COCTMHEHUM (OKCHI0B, KUCIOPOICOACPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHHM ).

[IpumeHeHre BaXKHEUIIIUX HEMETAVIOB U UX COCTMHEHUH.

Merambl. [lonoxenne metamios B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000J0YeK aToMOB MeTamioB. OOriue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM psil HANPSDKEHHUH
METaJUIOB.

XUMHYECKHE CBOWCTBA BaXKHEWUIIUX METAJUIOB (HATpUM, Kajaui, KaJbIIM, MarHui,
ATIOMUHUMN, ITUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.

O6mwme crmocoOb! moTy4eHus: MeTauioB. [I[ppuMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCHEepUMEHTAIbHBIC METOJbl HW3YYCHHS BEIIECTB W WX MPEBpaIleHU: H3ydeHUe
KoJleKuun «MeTamibpl U CIUIaBbl», OOPa3IOB HEMETANIOB, PELICHHE AKCIEPUMEHTAIbHBIX



3aja4, HaONIOJIeHWE M  ONHCaHWe JIeMOHCTPAlMOHHBIX M  JaOOpaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUAA ATIOMUHHUS C PacTBOpPaMU KHUCJIOT M IIEJ0o4Yel, KaueCTBEHHbBIE
peakiuy Ha KaTHOHBI METAJLJIOB).

PacuérHrle 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIUU BEUIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XumMus 4 )KU3Hb

Ponp xuMuu B obecrieueHnuH IKOJIOTHUECKON, YHEPreTHUECKO U NMHIEeBON 0€301MacHOCTH,
pazBuTuu MenuuuHbl. [loHATHE O Hay4yHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuuid.

[IpencraBnenuss 006 OOMMX HAyYHBIX MPUHIOUNAX POMBIIUIEHHOTO MOJYYEHHS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEPUAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepUajibl, KPAacKW, CTEKJIO, KE€paMUKa, MaTepuaibl Js 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAJIbHBIC YI00pEHUs!.

X¥UMHSA M 300pOBBbE YEJIOBEKA: IPaBHUJa HCIOJB30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuiia 6€30MaCHOT0 UCIOIb30BaHMsI PENapaToB OBITOBOM XUMHUHU B ITOBCETHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXIpeIMETHBIX CBSI3CH MPU U3YYCHHH OOIECH M HEOPTaHWMYECKOW XUMHUU B
11 xacce ocymiecTBiIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK M MOHATHUM, SBISIFOUIMXCS CUCTEMHBIMH JJIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OOme ecTecTBEHHO-HAyYHBbIE TOHATHUS: HAay4yHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHauM3, CHHTE3,  KilacCUUKAIMs,  MEePUOJAWYHOCTb,  HAONIOJECHHE,  SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEprusi, mMacca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZloaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHME BEIleCTBA, PU3NUECKUE BEJIMYMHBI U €IMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIbI, TTOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHYECKass  MPOMBIIIJIEHHOCTD, METaJIITyprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO3S5IIICTBEHHOE IIPOU3BOJICTBO, MuIIeBas
IIPOMBIIIJIEHHOCTh, (papManeBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHUYECKUX
MIpEnapaToB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTE€pUAJIOB, AJIEKTPOHHAS MPOMBIILIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS OOYJarOITUMUCS
MIPOrpaMM CpeaHEero oO0Iiero oopazoBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-mMeTronuyeckoil OCHOBOM i pa3pabOTKU TIAHUPYEMBIX PE3yIbTaTOB OCBOSHUS
MIPOrpaMM CPETHETO OOIIETO 0Opa30BaHUs SBISETCS CUCTEMHO-ESTEIIbHOCTHBIN TOIXO.

B cooTBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpPE JIUYHOCTHBIX
pe3y/bTaTOB OCBOEHHUsI TpeaMeTa «XUMHUs» Ha YpPOBHE CpEeIHEro ooOuero ooOpa3oBaHUs
BbIJIEJICHBI CJIEIYIOIINE COCTABIISIONINE!

OCO3HaHWE OOYYAIOIIUMHCSI POCCHUHCKON TPaXKTAHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTU U CAMOOTIPE/IEIICHHUIO;

HAJIMYUE MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHA TUYHOCTH HAa OCHOBE KIIOYEBBIX
[IEHHOCTEH M UCTOPUYECKUX TPAJAULIUN 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCSI B CBOCH JCSITETLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIMMH LEJIOCTHOM CHUCTEME XHUMHUYECKOTO
o0Opa3oBaHws;

HaJU4HMe TPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPhl W CHOCOOHOCTH CTaBUTh L€ M
CTPOUTD KU3HEHHBIE TIJIaHBbI.

JInaHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpeaMera «XHUMHsD JOCTUTAIOTCS B EIUHCTBE
y4eOHOW W BOCHHUTATEIBHOW JEATENBHOCTH B COOTBETCTBHM C T'yMaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU M HJACAJIAMU  POCCUKCKOTO
TPaKJAHCKOTO OOIIeCTBa, MNPUHATHIMA B OOIIECTBE HOPMAaMH U TpPaBHIAMH TOBEIACHUS,
CIOCOOCTBYIOIIMMH IPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHHS
JTUIHOCTH 00YJaIOIIUXCSI.

JlngHOCTHBIE pe3ynabTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPAKAIT CPOPMUPOBAHHOCTH
OMbITa TIO3HABATEIPHOW M TPAKTUYECKOM JEATEIHHOCTH OOydYaIoImIMXCsl MO0 peanu3aluu
MIPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUS 00YYArOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPAJIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMAaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIHHOCTH MPHU CO3/IaHUU yUYE€OHBIX MPOCKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY M apTyMEHTBI APYTUX
MIPY aHAIH3E Pa3IUYHBIX BUJIOB YUeOHOH NeATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY W HAyYHOMY HACJIEAMI0 OTEUECTBEHHOMU
XUMHH,

YBaXXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUM U TMPAKTHUUECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTIDKCHMSI HAyKH €CTh PE3yNbTAaT JUIMTEIbHBIX HAOII0JCHUH,
KPOMOTJIMBBIX SKCTIEPUMEHTAIBHBIX TOMCKOB, MMOCTOSHHOTO TPYZa YYEHBIX U TPAKTHKOB;



WHTEpeca M I[I03HABATENIbHBIX MOTHMBOB B TMOJYYEHHMH M TMOCJIEAYIOLIEM aHaIu3e
WH(GOPMAIIUU O MEPEIOBBIX JOCTIKCHUSX COBPEMEHHOW OTCUECTBEHHON XMMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH  OIIEHWBATh CUTYyalldW, CBS3aHHBIE C XUMUYECKHUMH SBICHHUSIMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTM OLEHHMBATh CBOE MOBEICHHE M IOCTYNKA CBOMX TOBAapUIIEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUNA 3TUX MOCTYIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbHS:

MIOHMMAaHHUs LIEHHOCTEH 3/0poBOro M 0Oe3omacHOro ooOpasza »KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOmro/ieHns mpaBuil 0€30mMacHOr0 OOpalIeHus C BEmeCTBaMH B OBITY, MOBCETHEBHOMN
KU3HU U B TPYJOBOU JESITENbHOCTH;

MOHMMAHUS 1EHHOCTH TPaBWJI WHAMBHUIYabHOTO M KOJUIGKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUS TOCIEACTBUA M HEMPHSTHS BPEIHBIX MPUBBIYEK (YHMOTPEOIEHUS AIKOTOJIS,
HapKOTUKOB, KypeHUs);

5) TpyA0BOro BOCIMTAHUSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIbCKON AESTEeIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX EATCILHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE B pEUICHHHM TMPAKTUYECKUX 3a7ad COIHMAIbHOM
HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYCCKOMY H3YYCHHUIO MPOPECCHi Pa3NTUvHOTO poja, B TOM YHUCIe Ha
OCHOBE NMPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMHUH;

YBaXXEHUS K TPYAY, JIOIIM TpyAa U pe3yabTaTaM TPYJA0BOM A€ TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIUBUAYAIBHOH TPAeKTOPUU OOpa3oBaHUs,
Oyayuieil mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rnN4YecKOro BOCIUTAHMS:

AKOJIOTMYECKH IIeTIECO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK NCTOYHUKY CYIIECTBOBAHUS
’KM3HU Ha 3emiie;

MMOHMMAaHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MPoOsieM, BIHSHHUS SKOHOMHUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMATIBHOM CPEBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKCHUN XUMHU JIJISI PEIICHHUSI BOIIPOCOB
paIoOHaIBHOTO MIPUPOIONIOIB30BAHUS;

AKTUBHOTO HETPHUATUS JEHUCTBUN, NMPHHOCAIINX BPEI OKPYXKAIOIIEeW MPUPOIHON cpee,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUITHBIE AKOIOTUYECKUE TOCTEACTBUSA MPEANPUHUMACMBIX
JEWCTBUM U NMPEIOTBpaAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhl, OIBITA
NESATENBbHOCTH  HKOJOTMYECKON  HANpaBlI€HHOCTH, YMEHUS PYKOBOJCTBOBAaThCA HUMHU B
MMO3HABATEIbHONW, KOMMYHUKATUBHOMN U COITMAIILHON MPAKTHKE, CIIOCOOHOCTH U YMEHUST aKTHBHO
MIPOTUBOCTOSTH UICOJIOTHH XeMo(oouw;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMAHUS CHeNU(PUKA XUMUU KaK HAayKd, OCO3HaHUS €€ poinu B (OPMUPOBAHUU
paIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU 1IEIOCTHOTO MPEJCTaBICHUS 00 OKpPYKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJLI U YEJIOBEKA, B MO3HAHWUU MPHUPOIHBIX 3aKOHOMEPHOCTEH H
perieHrH IpooIeM COXpaHSHUS TPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JUISI COBPEMEHHOW IMBUIIM3AIMHU: B €€
TYMaHUCTHUYECKON HANpPaBIEHHOCTH W BAXKHOW POJIM B CO3JaHMHM HOBOM 0a3bl MaTepHalbHOM
KYJbTYpbI, PEIIEHUN TJIO0ATBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHS YETOBEYECTBA — CHIPHEBOM,
JHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIMHBI,
o0ecreueHnH YCIOBUN YCIEIIHOTO TPYJa U YKOJIOTUYECKH KOM(OPTHOM KU3HU KAXKIOTO YJIeHA
o01ecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJIOB TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanu3a M OOBSICHEHUS SIBICHUN OKPYKAIOMIEr0 MUpa W MPOUCXOMAIIUX B HEM H3MEHEHUH,
YMEHHUS JIeaTh 00OCHOBAHHBIE 3aKITIOYCHHS HA OCHOBE HayUHBIX (DAKTOB U UMEIOUTNXCS JaHHBIX
C LEJIBIO TIOJIYYEHHUSI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOIh30BaTh XUMUYECKUE 3HAHUS JIsl pEIICHHS TIPOoOIeM
B pEaIbHBIX KU3HEHHBIX CUTYalUAX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIBCKON e TEIHLHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAHMH 1O XHUMHUH B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3nuuHbIXx chepax mpodeccHoHaTbHON

JESTEIBHOCTH.
METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTro mpeamera «XHUMHS» HAa YpPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAOT:

3HAYUMBIC TJIA (I)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqafoumxcs1 MCKIAUCHUIUIMHAPHBIC
(MexIpeMeTHbIE) OOIIeHAYYHbIE TIOHATHUS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOJOB IMO3HAHUS, UCIIOJB3YCMbBIX B CCTCCTBCHHBIX HayKax (MaTepI/Ifl, BCUICCTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbIN (akT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHNe, HAOII0IEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalIbHbIE  y4eOHble  JeHCTBHS (mo3HaBaTeNbHbIE, KOMMYHHKATUBHBIE,
perynaTuBHbIE), obecneunBaromme (GopmMupoBaHHEe (QYHKIHMOHAIBHONW TpPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yJatoIuXCsl;

CIIOCOOHOCTh ~ OOYyYalONIMXCS ~ HCIIOJIB30BAaTh ~ OCBOCHHBIE — MEXKIUCIUILUIMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAHUA W YHUBCPCAJIBHBIC yT—Ie6HI)Ie )I@f/iCTBI/IH B IIO3HABAaTEILHOU U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble pe3yabTaThl OTPaKalOT OBNAJCHHE YHUBEPCAIBHBIMH yYeOHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JCHCTBUSIMH.

OBiajieHHe YHHUBEPCAJBHBIMU YUeOHBIMHU NMO3HABATEIbHBIMHU 1eHCTBUSIMHU:

1) 6a3oBble JIOTHYecKHe TeHCTBUSA:

CaMOCTOSITENTFHO (OPMYJIUPOBATh M AKTYalIM3UPOBaTh MPOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeNeNsaTh LETu JeATEIBbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU WX JOCTIIKCHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTH C IIOCTABJIICHHBIMHA LCIIAMMU,



UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUKM NPHUEMBI JIOTUYECKOIO MBIIUIEHUS — BBIAEIATH
XapakTepHble TMPU3HAKM TMOHSATUA M yCTaHAaBIMBaTh MX B3aUMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOILIIME TIOHATHUSA 1J11 OOBSCHEHUS OTAENbHBIX (PAKTOB U SIBICHUN;

BbIOMPATh OCHOBAHUS M KPUTEPHHU JUIs KJIacCU(UKALMK BELIECTB U XUMHUECKUX PEAKLINI;

YCTaHaBIMBATh NPUYUHHO-CIIE/ICTBEHHBIE CBA3H MEXKIY N3Y4aeMbIMU SIBICHUSMU;

CTPOUTh JIOTUYECKUE PpaACCY)KICHHs (MHIYKTUBHbIE, ACAYKTUBHBIE, IO AaHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUUS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATH B MIPOLIECCE MO3HAHMS, UCIOIb3YEMbIE B XUMHUH CHUMBOJIMYECKHUE (3HAKOBBIE)
MOJIEJH, IPE0O0Pa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHUM 3HAK (CHMBOJ) JIEMEHTA,
XUMHueckas (¢GopMyisia, YypaBHEHHE XHUMUYECKOW peakUMM — TpU PpEHIeHHH Y4YeOHBIX
[IO3HABATEJIBHBIX U MPAKTUYECKUX 3a/ad, NMPUMEHATh HAa3BaHHbIE MOJEIbHBIC MPEACTaBICHUS
JUTS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKLUi.

2) 6a30BbIe HCCIEA0BATEIbCKHE JeHCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HAYYHOTI'O MIO3HAHMSI BELIECTB U XUMHUECKUX PEAKLINH;

dbopmMynupoBaTh LT U 337aYM  HCCIEJOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE H
CaMOCTOSITENILHO C(hOpPMYyITHUpPOBAHHbBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
U1 (OpMHUPOBAHUSI TUIIOTE3BI IO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

BJIa/IETh HABBIKAMHM CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS YUCHHUUECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUS HAOIIOAATh 332 XOJOM IpOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBAaTh €ro pe3yiabTaT, (GopMynHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEAOBAHUS, COCTABISITh 00OCHOBAHHBIM OTUYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIEI0BATEIbCKOW M TPOEKTHOW JIeATENbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIIeHUs
MIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3IMYHbIX METOAOB [TO3HAHUS.

3) padora ¢ nndgopmanueii:

OPHEHTUPOBATbCAd B PA3IMYHBIX HMCTOYHUKAX HHPOpMaLuu (HAy4HO-NOMYJIApHAs
JUTepaTypa XHMHUYECKOTO COJEp:KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHATM3UPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (OpPM MPEACTaBICHUS, KPUTHUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

(dbopMynMpoBaTh 3ampoChl M TMPHUMEHATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpOpMaLU, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHBIX 3aj1ay ONpeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA WHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTHUMANIbHYIO (OpMYy NpeAcTaBiIeHUS WHPOpMauu (CXEMBI,
rpaduKu, JuarpamMmbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeJICTBa MNpH paboTe C XUMHUYECKOU
uHpOpMaLuel: MPUMEHATb MEXIpeIMEeTHble ((pU3MUecCKue M MaTeMaTU4ecKue) 3HaKU |
CHUMBOJIBI, (hOpMyJIbl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OgiaieHHe YHMBePCAJIbHBIMA KOMMYHHMKATHUBHBIMHU JAeHCTBUAMM:

3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI B XOJ€ TUAJIOTa W/MIN TUCKYCCHUH,
BBICKa3bIBaTh HJ€H, (OPMYJIHUPOBATh CBOU IMPEUIOKEHUS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYNATh C MpPE3EHTAlMeNl pe3ylbTaTOB IMO3HABATEIBHOU AESTENIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITCIIBHO HJINn COBMECCTHO CcO CBCpCTHI/IKaMI/I HpI/I BBIIIOJIHCHUHN XHUMHUYCCKOI'O
AKCIIEPUMEHTA, TMPAKTHUYECKOW pabOThl MO UCCIEIOBAHUIO CBOWMCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoeKTa W (HOPMYIUPOBATh BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3HIINI B X0JI€ OOCYKICHUSI 1 OOMEHA MHEHHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eHCTBHAMM:

CaMOCTOSATENIHO TUTAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATEIBHYIO JICATEIHHOCTD,
ompenensiss e€ e W 3aJa4d, KOHTPOJHUPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeiaraeMblii aqrOpuUT™M JCUCTBUN TIPU BHITIOJTHEHHH y4EOHBIX M HCCIIEIOBATEIBCKUX 3a7ad,
BBIOMpaTh Hanbosee F3((PEeKTUBHBIN CIIOCOO MX PEIICHHUS C YYETOM IMOTyYeHHs HOBBIX 3HAHUH O
BCIICCTBAX U XUMHUUYCCKHUX peaKuHst;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEHM JIEATEIbHOCTH Ha OCHOBE CaMoOaHaln3a W
CaMOOIICHKU.

INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD) OTPaAXKaIOT:

cOPMUPOBAHHOCTh TMPEJACTAaBICHHUH O XUMHYECKOW COCTaBJISIONIEH eCTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWU SBICHUH TpPUPOABI, B (OPMHUPOBAHUH
MBIIUICHUSI W KYJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelleHnsT NPAaKTHUYECKHUX 3a7ad M SKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM Cpefie;

BIIQJICHUE CHUCTEMOW XUMHYECKHX 3HAHHUW, KOTOpas BKIIIOYAET: OCHOBOMOJATAOIINE
MOHSTUS (XUMUYECKHUI AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BaJICHTHOCTD,
AJIEKTPOOTPULIATEIFHOCTh, XUMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamiéHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIM O00BEM, YIJIEpOAHBINH  CKelerT,
(GyHKIMOHANBHAS TPYIIA, PaJuKal, HW30MEpHUsi, M30MEPHI, TOMOJOTUYCCKHNA ps, TOMOJIOTH,
YIIIEBOJIOPOABI, KMCIOPO M a30TCOJEPKAIINE COCTUHEHMS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHNS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BemectB A. M. byTinepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHH; MHUPOBO33PEHUECKUE 3HAHUS, JISKAIIUE B OCHOBE MOHMMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBIIEHUH, (DaKTOJIOrMUECKHEe CBEICHUSI O CBOWCTBAX,
COCTaBC, IOJYUCHUHU U 6€3OHaCHOM HUCIOJIL30BAaHUH BaKHEHIITNX OpTraHUYCCKUX BCIICCTB B 6BITy
Y TIPaKTUYECKOM JESATENHHOCTU YEI0BEKa;

C(bOpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATH XapPAaKTCPHBIC IMPU3HAKU HOHﬂTHﬁ, YCTaHAaBJIMBATb
HX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIUC MTOHATHUA IIPHU OIMMCAHNU COCTaBa, CTPOCHUA U
MPEBPAIICHUI OPTraHUYECKUX COETUHEHMUII;

CCbOpMI/IpOBaHHOCTB YMCHI/II\/’I HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIMKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOM) GOopMyN OpraHUYECKUX BEIIECTB
U ypaBHEHUH XUMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJAEIU MOJIEKYJI OPraHMYECKUX BEIIECTB
I WJUTIOCTPAlMK UX XUMHUYCCKOTO U MPOCTPAHCTBCHHOI'O CTPOCHMU A,

c(hOpMHUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAICKHOCTh 3YYEHHBIX OPTaHUYECKUX
BEIIECTB 1O WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPyIIe COCTUHEHUH
(yrmeBomopoabl, KHCIOPOA M  a30TCOJAEp)KALIME  COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE



COeIUHEHMsI), AaBaTh UM Ha3BaHUs o cuctemarudeckoir HomeHknarype (IUPAC), a Ttakxe
MPUBOANTH TPUBUAIBLHBIC HA3BaHUS OTACIIBHBIX OPraHMYECKHX BEIIECTB (ITHIICH, TPOIUJICH,
alleTHJICH, ATHJICHTJIUKONb, TIUIECpUH, (BeHoy, QopMalbIerus, areTalbIeTH]l, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KMCIIOTa, OJIEMHOBAsl KHUCJIOTa, CTEApUHOBAas KUCJIOTA, INI0OK03a, (PpyKTO3a,
Kpaxmal, 11eJUTI0JI03a, TIUIIH);

c(hOpPMUPOBAHHOCTh YMEHHUS OIpENesITh BUIbl XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COeTMHEHMSIX (OJMHAPHBIE U KpaTHbBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUS TEOPHH CTPOCHHS OPTaHHUYECKUX
BemiectB A. M. byTmiepoBa st 0oOBbsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHUW XapaKTepHU30BaTh COCTaB, CTpPOeHWE, (Qu3uueckne U
XUMHUYECKNE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PAa3IMUHBIX KJIACCOB OPraHUYECKHUX BELIECTB
(meTan, 3TaH, JTWIEH, MPOMWICH, ameTwieH, OyramueH-1,3, mermnOyranuen-1,3, OeH3odm,
METaHOJ, ITaHOJ, ATHJICHTIUKONIb, TTUIEpUH, (EHON, aleTanblerul, MypaBbUHas U YKCyCHas
KHCTIOTBI, TJIOKO3a, Kpaxmal, IeJUTI003a, aMHUHOYKCYCHasi KHCJIOTa), WIIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKJy HUMHU YPaBHEHUSIMU COOTBETCTBYIOUIUX XMMHUYECKUX PEaKIUH C
HCTIONIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HWCTOYHUKU YTIICBOJOPOJHOTO CHIPHS
(HeTh, TPUPOAHBIA Ta3, Yroib), CIOCOOBI WX NEPEPadOTKM W IMPAKTHYECKOE NPHUMEHEHHE
MPOIYKTOB MepepaboOTKH;

c(hOPMHUPOBAHHOCTh YMEHUU TIPOBOIUTH BBIYUCICHHUS 10 XHMHYECKHUM YpaBHEHUSIM
(Macchbl, 00bE€Ma, KOMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH MO W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKILUN);

c(hOpMHUPOBAHHOCTh YMEHU BJIJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METO/aX HAYYHOTO
MO3HAHUS, MCIOJb3YyEMbIX B XWMHUU MPU HM3YYEHUHU BEHIECTB U XUMUYECKHX SIBICHHI
(HaOnroneHue, UW3MEpPEHHE, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI PUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEUIECTBAMHU U UX PUMEHEHHEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TOJIB30BAHUS XUMHUYECKOW TOCYI0M U
nmabopaTopHBIM 000pYIOBAaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU MO BBITTOTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBITIONHATH XUMHUYECKUN OSKCTIEPUMEHT
(mpeBpallleHns OPraHMYECKUX BEIECTB MPHU HAarpeBaHHUM, MOJIyYEHHE STHJIEHA U U3yYEHUE €ro
CBOMCTB, KaueCTBEHHBIC PEAKIMA OPraHWYECKUX BEIIECTB, JCHATypalus OeJIKOB TpH
HarpeBaHWU, IIBETHBIC PEAKIIMH OEITKOB) B COOTBETCTBHH C MPABUIAMH TEXHUKH OE30MACHOCTH
pu OOpallleHUH C BEIEeCTBaMU U JIabOpaTOPHBIM 00OpYIOBaHHEM, MPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIIepUMeHTa B (OpME 3aluCH YpaBHEHUW COOTBETCTBYIOIIMX PEAKIUNA |
(dbopMynHUpOBaTh BEIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

chOpPMUPOBAHHOCTh YMEHMI KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopmammu, HTEpHET U IpYyTruXx);

chOpMUPOBAHHOCTh YMEHHH COOJIOATh MpaBHIIa DKOJOTHYECKH IeJIeco00pa3Horo
MOBEJICHUsI B OBITY M TPYAOBOW [EATEILHOCTH B LEISAX COXpPAaHEHUS CBOETO 370POBbI H
OKpYXalolel MPUPOTHON Cpejbl, 0OCO3HABATh OMACHOCTh BO3JCHCTBUS HA >KHBBIE OPTraHU3MBI
Onpelen€HHbIX OPraHUYECKUX BEUIECTB, MOHMMas cmblicha mnokazarens [IJIK, moscHaTe Ha
puUMepax CrocoObl YMEHBIIIEHUS M TPEIOTBPAIICHUS WX BPEIHOTO BO3JIEHCTBHS HA OPTraHU3M
YEJIOBEKa;



Ui OOyYaroUIMXCs C OTPAaHMYEHHBIMH BO3MOXXKHOCTSIMH 3/I0pPOBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX MO3HAHUSA BCHICCTB U XUMHNYCCKUX SIBHGHHfl;

UL CHETBIX W CIa0OBHIAIIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh peNlbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains mis 3anucu XxumMmudeckux (Gopmyi.

11 KIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOeHHsSI Kypca «OOmas W HeopraHudeckas XUMHSDY
OTpaXaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUI: O XUMHUYECKOW COCTABIISIONIEH ECTECTBCHHO-
HAyYHOW KApTUHBI MHpA, POJM XUMHUU B IO3HAHUM SIBICHUU NPUPOIBI, B (hopMHpOBaHHUH
MBIIIUICHUS W KYJbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHus] TPAKTUYCCKUX 3a]ad M DKOJOTHUYECKHM OOOCHOBAaHHOTO OTHONIICHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpEIE;

BIIQJICHUE CHUCTEMOW XWMHUYECKMX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAOIIHE
MOHSITUS (XUMUYECKUI dJIEMEHT, aTOM, U30TOT, S-, p-, d- ANEKTPOHHBIE OPOUTATH AaTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI 00BEM, BAJIGHTHOCTh, DSIEKTPOOTPUIATEIILHOCTh, CTETCHb
OKHUCJICHUSI, XUMHUYECKas CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYEeCKas, BOJOPOIHAsN),
KpUCTaJUIMUECKasi  peméTka, TUIBI XMMHUYECKHX  PEaKlud, pacTBOp, DIEKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, DJICKTPOIUTHYECKAsT TUCCOIUAINS, OKHCIHUTENIb, BOCCTAHOBUTEIH, CKOPOCTH
XUMUYECKOM  peakluh, XHMHUYECKOe paBHOBECHE);, TEOPUU U  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKON JucconManuu, nepuoandeckuii 3akoH JI. WM. MengeneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIICHHUS SHEPTHH IPH XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXxalye B OCHOBE I[MOHUMAHUS NPUYUHHOCTA M CHUCTEMHOCTH XHUMHMUYECKHX SIBIICHUH,
(hakTOJIOTHYECKUE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOTYYCHUH M 0€30MaCHOM HCIIOIh30BAHUH
BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JESITEIIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATh XapaKTePHbIE MTPU3HAKK TIOHATHHA, YCTAaHABINBATH
WX B3aUMOCBS3b, HCIIOJH30BAaTh COOTBETCTBYIOIINE MOHSTHS IMPH OMHUCAHUUA HEOPTaHUYECKUX
BEIIIECTB U UX TIPEBPAICHUIA;

c(hOPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY JUJISI COCTaBJICHUS
dbopMyn BeIIECTB U ypaBHEHUH XWUMHUYECKHX PEAKIHi, CUCTEeMATHUYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaJbHBIE Ha3BaHHs OTICIBbHBIX HEOPTraHMYECKHX BEIIECTB (YrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHas W3BECTh, HETami€éHash W3BECTh, MUThEBas COja, MUPUT U
JIpyrHe);

c(hOpPMHUPOBAHHOCTh YMEHUH OMIPENEIATh BAJICHTHOCTh U CTEMEHb OKUCICHUS XUMHUUYECKHIX
3JIEMEHTOB B COCIMHEHUSIX PAa3IMYHOTO COCTaBa, BUJl XUMUYECKOM CBSI3U (KOBaJIeHTHAs, MOHHAS,
MeTaJuThuecKasi, BOJOPOAHAS) B COCIUHEHHUSAX, THUI KPUCTALINYCCKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMUBATH MPUHAICKHOCTh HEOPTaHUYECKHUX BEIIECTB
0 X COCTaBY K OMpeAeNEHHOMY KIIACCy/TPyIIe COeMUHEHUN (TIPOCThIE BEIIeCTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC TUAPOKCHUJIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUW paCKphIBaTh CMBICI Tepuoauyeckoro 3akoHa JI. U.
MeHnneneeBa ©  JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOIIYIO, OOBIACHHUTEIBHYIO U
MIPOTHOCTHUYECKYIO (DYHKIIHH,



c(OPMHPOBAHHOCT, YMEHUH  XapaKTepu3oBaTh DJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 371eMeHTOB 1—4 nepuonoB Ilepuoanueckoii cucreMbl XuMudeckux anemenTos /1. 1.
MeHneneeBa, HCIONB3YsT TOHSATHA «S-, p-, d-DJEKTPOHHBIE OpPOUTANM», «IHEPTETHUECKUE
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMHMUYECKHX JJIEMEHTOB U HX
COEIMHEHMH 10 repuojaaM u rpymnmnam [leproandeckoil cucTeMbl XUMUYECKHX 351eMeHToB J1. U.
Menneneena;

C(OPMHPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATb) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKMX BEIIECTB pA3IUYHBIX KJIACCOB, IOATBEPXKIATh CYLIECTBOBAHHE
TEHETUYECKOM CBS3M MEXKJy HEOPraHWYECKMMHU BEIIECTBAMH C IIOMOIIBIO YPaBHEHMM
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHS KJIacCU(UIIMPOBATH XUMHUYECKUE PEAKIHH MO Pa3TUUYHBIM
nmpu3HakaM (YUCIIy W COCTaBY pEarupymrolux BEMIECTB, TEIIoBOMY J(h(deKrTy peakiuu,
M3MEHEHUIO CTENIeHEeW OKUCIIeHUSI 3JIEMEHTOB, 00PaTUMOCTH PeaKkly, YIacTHUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUIN COCTABIATh YPaBHEHUS PEaKLUil Pa3IMUYHbIX TUIIOB, MOJIHbIE
U COKpallléHHbIE YPAaBHEHUS PEaKUMH MOHHOTO OOMEHa, YUUThIBas YCIOBMS, IIPU KOTOPBIX 3TH
peakiuy UayT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHHMH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pA3IMYHbIX HEOPraHWYECKUX BEIIECTB, pacHo3HaBaTb ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILIECTB;

C(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakluu OT
pa3nu4HbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 PaBHOBECUS B 3aBUCHUMOCTHU OT
BHemHero Bo3aeiicTBus (mpuniun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIECCHI, JeKallue B
OCHOBE MPOMBIIICHHOTO TOJYYEHHUSI CEPHON KUCIIOTHI, aMMHaKa, a Takke c()OPMHUPOBAHHOCTh
npeacTaBiIeHui 00 OOMMX HAayYHBIX NMPHUHIUINAX W IKOJOTHUECKUX IMPOoOJIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCICHHUS C HCIIOJIB30BAHUEM MOHSTHS
«MaccoBasi JI0Js BEIECTBA B pAcTBOPE», OOBEMHBIX OTHOIIEHUI Ta30B HpPU XMUMHUYECKHX
peaknmax, Macchl BellecTBAa UM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B PEaKIMU BEIIECTB, TEIIOBOTO 3((deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BELIECTB, IPEBPALICHNS U COXPAaHEHUS DSHEPIUY;

c(hOpPMHUPOBAHHOCTh YMEHUU COOJIIO/IATh MPABWIIA TOIH30BAHUS XUMHUYECKON MOCYAON H
n1a00paTOpPHBIM 000PYIOBAaHHUEM, a TAK)KE MPaBHiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLUSMU 110 BBIIIOJHEHUIO Ja00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHH TIJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAA B MPUCYTCTBUM KaTaaM3aToOpa, OIpPEEIIEHUE CpeJibl
PacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLWH, peakiMd HMOHHOro OOMEeHa, KayeCTBEHHBIE pPEaKIUH Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHHUOHBI, HA KAaTHOH aMMOHUS, PELICHHE SKCIEPUMEHTAIbHBIX
3agau no TtemaM «Metamael» U «Hemeramib») B COOTBETCTBUM C TpaBUIAMH TEXHHUKH
0e30macHOCTH MU 0OpaIIeHNH ¢ BEIIECTBAMH H JJAOOPaTOPHBIM 000PYAOBaHUEM, MTPEICTABISATH
pe3yibTaThl XUMHUYECKOTO 3KCIEpUMEHTa B (OpME 3alKMCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(hOpPMUPOBAHHOCTh YMEHMI KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI HH(POpPMAIHIO,
MOJTy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEeICTBAa MAaCCOBOW KOMMYHUKamuu, WHTEpHET W
JIPYTHX);

c(hOPMHUPOBAHHOCTh yMEHHUH COOJIOAaTh TIpaBUiIa SKOJOTHUYECKH II€J1ecO00pa3HOro
IIOBCACHUA B 6I)ITy n pr,llOBOfI ACATCIIBHOCTU B MEIIAX COXpPaHCHHA CBOCro 3J0POBbBA U
OKpY’Karoled MpUPOTHON Cpelibl, OCO3HABATh OMACHOCTH BO3JEUCTBHUS HA JKUBbIE OpTraHU3MBI
onpeneNnEHHbIX BEIIeCTB, MOHMMas cMmbica nokazatens [IJIK, moscHsaTs Ha mpuMepax crocoObl
YMCHBIICHHUA U MMPCAOTBPALICHUA UX BPCAHOT'O BO3[[€I>'ICTBPISI Ha OpraHu3M YCJIOBCKA,

Ui OOyYaroUIMXcs C OTPAaHMYECHHBIMH BO3MOXXKHOCTSIMH 3/I0pPOBbS: YMEHHE MPUMEHSTh
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX MO3HAHUSA BCHICCTB U XUMHNYCCKUX ﬂBHCHHﬁ;

UL CHETBIX W CIa0OBHIAIIMX OOYYAIONIMXCS: YMEHHE WCIOJIb30BaTh peNlbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst mis 3anucu XxumMudeckux Gpopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne i/

HanmMmenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoaunuyecTBO 4acoB

Bcero

Pa3nea 1. Teoperuueckue 0CHOBBI OPraHNYecKOi XUMHUH

1.1

Hroro no pasneny

Paspnen 2. Yriesoaopoanbl

2.1

2.2

23

24

IIpenmeTt
OPraHUYeCKOU
xumuu. Teopus
CTPOEHUs
OpraHUYEeCKUX
coenuHeHuil A. M.
byrneposa

IIpenenbusie
YIJIEBOIOPOABI —
aJIKaHbI
Hemnpenenbusie
YIIEBOIOPOMBL:
AJIKCHBI,
AJIKaJUEHBI,

QJIKMHBI
Apomaruyeckue

YTJI€BOAOPOIBI
[Ipuponnsie
UCTOYHUKHU
YTJIEBOAOPOIOB U
uX nepepadboTka

duekTpoHHbIe (HUGpPOBHIE)
o0pa3oBaTe/bHbIE PecypcChl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Ne ni/n

Hroro no pasneny

HanmenoBanue
pa3esioB U TeM
NPOrpaMMbl

KoanuyecTBO 4acoB
Bcero

Paznen 3. Kuciopoacoaep:kamue oprannieckie coeJUHEHUs

3.1

3.2

33

Hroro no paszneny

Cruprtel. Genon
Anbaeruasl.

KapOonossie
KUCIIOTBHI.

Crnoxuble 3¢upbl
YriaeBoasl

Pasnen 4. A3oTcoaep:kaiine opraHndecKue coeInHeHUus

4.1

Hroro no pasneny

AMUHEL.
AMUHOKHCIIOTEL.
benkn

Paspnen S. BoicokoMoJIeKy asipHbIe COeIHHEHUS

5.1

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

[ImacTmaccsl.
Kayuyku. Bonokna

13
3
7
3
13
3
3
2
2
34

duekTpoHHbIE (HUGPOBHIE)
o0pa3oBaTe/bHbIE PecypChl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m
NMPOorpamMmMbl

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crtpoenune atomoB. [lepuoanueckuit

11 3akoH U llepuoauyeckas cucrema
) XHMHYECKUX dieMeHnToB /I, U.

Menneneena
1o Crtpoenue BemiecTBa. MHOTOOOpasme
) BEILIECTB
1.3 XUMHUYECKUE PEAKIIUN

Hroro no pasneny
Paznen 2. Heoprannueckasi Xumusi

2.1 MerTanabl

2.2 Hewmeramnsl

73 CBs13p HEOPTaHUYECKUX U
' OpraHUYeCKUX BEUIECTB
Hroro no pasneny
Pa3zpen 3. Xumus u ;Ku3HbL

3.1 XuMUsl ¥ )KU3Hb

Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB ITO
[TPO'PAMME

KoaunuecTBo 4acoB
Bcero

34

JuekTpoHHbIe (UGPOBHIE)
o0pa3oBaTesbHbIE PeCypChl

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC

Nenm/m  Tema ypoka

IIpeameT opraHM4ecKoi XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopus cTpoeHHs OpraHU4YECKUX
coenuHenuilt A. M. Bytneposa, e€
OCHOBHBIE ITOJIOKECHHUS

[TpencraBieHne o KiIaccuUKaIIH
opraHndeckux Bemects. HomeHkatypa
(cucremaTHyecKasi) ¥ TPUBHAIbHBIC

Ha3BaHUWs OPraHN4YCCKUX BCIICCTB
AnKaHbI: cOCTaB U CTPOCHUC,

TOMOJIOTHYECKHUI P

MertaH 1 3TaH — MPOCTEUIIINE
MIPEICTAaBUTENIN AJTKAHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA

OTWJIEH U MPONUJIEH — MPOCTEUIIINE
MPEJICTABUTENIN ATKEHOB

[TpakTrueckas padora Ne 1. «Ilomydyenue

ATUJICHA U U3yYEHHUE €r0 CBOWCTBY
Ankanuensl. byraauen-1,3 u

meTunOytaauen-1,3. [Tomyuenue

CHUHTETHYECKOIO KayuyKa U PE3UHBI
10 AJIKMHBI: COCTaB ¥ OCOOEHHOCTH

KoanuecTBo 4acoB
Bcero

JJIeKTPOHHBIE U(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

https://resh.edu.ru/subject/lesson/6149/start/170388
/

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-

organicheskoi-khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504

https://resh.edu.ru/subject/lesson/6151/start/149993
/

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-izomeriia-
nomenklatura-6890484
https://resh.edu.ru/subject/lesson/5412/start/212563

/

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-

gomologi-6898889

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278

https://www.yaklass.ru/p/himija/10-


https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

Ne ni/n

11

12

13

14

15

16

17

18

19
20

KoanuecTBo 4acos

Tema ypoka Beero

CTPOCHUS, TOMOJIOTUYECKHH PS/I.
AlleTUIIEH — MIPOCTEHIINI TPeICTaBUTENb
AJIKNHOB

Beluucnenys o ypaBHEHUIO XUMAYECKON
peakuuun

ApeHsbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh
apeHoB

['eneTnueckas CBsI3b yriaeBOIOPOIOB,
MPUHAICKAINX K Pa3IMYHBIM KJlaccaM

[TpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB:
NPUPOAHBIN ra3 v MOMyTHbIE HEPTIHbIE

rasbl, He)Th M MIPOAYKTHI €€ mepepaboTKu
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB:

MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHbIE

rasbl, He)Th M MIPOAYKTHI €€ mepepaboTKH
KoHntposnbHas pabota mo pasaeny

«YTIIeBOAOPOABD)
[IpenenbHbIC OTHOATOMHBIC CITHPTHI:

MCETAHOJI 1 9TaHOJI. BOI[OpO,[[HaH CBA3b

MHoroaroMHbIE CIIUPTHI: 3TUJIICHTIIMKOJIb
U TJIIMLCPUH

deHou: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘-ICCKI/IC

Y XMMHUYECKHE CBOMCTBA, IPUMEHEHNE
Anpaerupl: GopMaIbICTHI U

DJIeKTPOHHbBIE HU(PPOBBIEe 00pa3oBaTeIbHbIE
pecypcsbl

klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-
20mologi-6892969

https://www.yaklass.ru/p/himija/8-klass/raschetnye-
zadachi-po-khimii-14608/vychisleniia-po-
uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-

soderzhi -212590
https://resh.edu.ru/subject/lesson/4775/start/150494

/

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-

nepredelnye-i-aromaticheskie-uglevodorody-
6892051

https://resh.edu.ru/subject/lesson/6148/start/170461
/

https://resh.edu.ru/subject/lesson/6148/start/170461
/

https://resh.edu.ru/subject/lesson/4769/start/150550
/

https://www.yaklass.ru/p/himija/10-klass/spirty-
fenoly-6580873/mnogoatomnye-spirty-etilenglikol-
glitcerin-6582929
https://resh.edu.ru/subject/lesson/5727/start/150577
/
https://resh.edu.ru/subject/lesson/4776/start/150604



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969

Ne ni/n

21

22

23

24

25

26

27

28

29

30

31

Tema ypoka

areTanpaerug. AneToH

OaHOOCHOBHBIE MpeeNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAsl U YKCYCHas

[TpakTuueckas padota Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KUCIIOTBI»
CreapuHOBas 1 OJICMHOBAsT KUCIIOTHI, KaK

NpEaACTAaBUTEIIN BBICHINX Kap6OHOBBIX

KUCJIOT
Me11a KaK COJIM BBICIINX Kap60HOBLIX

KHCJIOT, UX MOIOIIEe JICHCTBHE
CrnoxHbIe 3(hUPBI KaK MPOU3BOIHEIC

KapOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB
XKupsl: runponus, npuMeHeHue,

Ouosoruyeckas pojb )KUPOB
VYrneBobl: cOCTaB, KiacCu(pUKanus.

Baxneiimme npeacTaBUTENN: TIOKO03a,

bpykTo3a, caxaposa
Kpaxman u nemronos3a kak mpupogHbie

MOJIUMEPBI
KontponbHas padora o pasaeiy

((KI/ICJ'IOpO,I[COILep)KaH_[I/IC OpTraHHUYC€CKUcC
COCAUHCHUA»

AMUHBI: METHJIAMHAH W aHWJINH

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE
OpraHUYeCcKHe COeAUHEHMs], UX
Ouonoruueckoe 3HaueHue. Ilentuab

KoanuecTBo 4acos
Bcero

DJIeKTPOHHbBIE HU(PPOBBIEe 00pa3oBaTeIbHbIE
pecypcsbl

/

https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-kisloty-6780279/karbonovye-

kisloty-karboksilnaia-gruppa-6795067

https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179
https://resh.edu.ru/subject/lesson/5952/start/150631
/

https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/myla-sms-6876211

https://resh.edu.ru/subject/lesson/5952/start/15063 1
/

https://resh.edu.ru/subject/lesson/6150/start/150687
/

https://resh.edu.ru/subject/lesson/5413/start/150714
/

https://resh.edu.ru/subject/lesson/6296/start/212589
/

https://resh.edu.ru/subject/lesson/4743/start/150742
/



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://resh.edu.ru/subject/lesson/4776/start/150604/

Nen/m  Tema ypoka

benku kak npupoHbIe

32 BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS

1 OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcHOBHBIE METOJBI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHU.

[TnacTMaccel, Kaydykd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O

I[TPOI'PAMME

KoanuecTBo 4acos
Bcero

34

DJIeKTPOHHbBIE HU(PPOBBIEe 00pa3oBaTeIbHbIE
pecypcsbl

https://resh.edu.ru/subject/lesson/4743/start/150742

/
https://resh.edu.ru/subject/lesson/6152/start/150850

/

https://resh.edu.ru/subject/lesson/6095/start/150823
/



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

11 KUIIACC

Ne n/n

Tema ypoka

XUMHAYECKUI DJIEMEHT. ATOM.

DneKTpoHHas KOHPUTypalus aTOMOB
[Tepuonnueckuii 3akoH u [lepuonnueckas

CHUCTEMA XUMHNYCCKUX JJICMCHTOB I[ .
MeHz[eJIeeBa, nX CBA3b C COBpCMCHHOfI

TEOpHEW CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

XUMHAYECKHUX 3JIEMEHTOB U UX COCAMHEHHM
TI0 TPyMIaM U IepuojamM. 3HaueHue
MEPUOINIECKOTO 3aKOHA U CHCTEMBI

xuMudeckux ayemenToB .. Menaeneesa

B Pa3BUTUH HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKasl CBSI3b,

e€ BU/IBI; MEXaHU3MBI 00pa30BaHUS

KOBAJICHTHOM CBs3U. Bonopoanas cBsA3b
BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.

Crenenb okucicHus. Bentectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO

CTPOCHUA
IlonsTue o JAUCIICPCHBIX CUCTEMAX.

HcTuHHBIE U KOJJTIOMAHBIE PACTBOPBHI.

MaccoBasi 107151 BEIIECTBA B PaCTBOPE
Knaccugukarus 1 HoMEHKIaTypa

HEOPraHUYECKUX COCITMHEHUN.
['enernueckas CBsA3b HEOPTrAHUYECKUX

BEILIECTB, PA3TUYHBIX KJIACCOB
Kiaccudukanmsi XuMHUIeCcKiX peakifii B

KoaunuecTBo 4acoB
Bcero

DJieKTPOHHBbIE HH(POBbIE 00pa3oBaTe/IbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/6479/start/150989
/

https://resh.edu.ru/subject/lesson/2053/start/

https://resh.edu.ru/subject/lesson/2049/start/

https://resh.edu.ru/subject/lesson/6332/start/151021
/

https://resh.edu.ru/subject/lesson/6332/start/151021
/

https://resh.edu.ru/subject/lesson/4939/start/151134
/

https://resh.edu.ru/subject/lesson/2440/start/

https://resh.edu.ru/subject/lesson/4938/start/151107



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/

Ne ni/n

10

11

12

13

14

15

Tema ypoka

HEOPraHWYECKOM M OpraHuYeCKON XUMUU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U IMPEBpAIICHUS SHEPTUHU TIPU

XMUMUYECKHUX PeaKIusIx
Ckopoctb peakiuu. O6paTuMble peakiuu.

XUMHUYECKOE PABHOBECHE
[Tpaktrueckas padora Ne 1. «Bnustaue

pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh

XUMHYECKOM pCaKkuumn»
BHGKTPOJ'II/ITI/I‘IGCKEUI JUucconuanus.

[Tonstue o BomopomHom nokasaresne (pH)
pactBopa. Peaknmn moHHOTO OOMEHa.
I'unponu3 opraHuveckux u

HCOPTraHNYCCKUX BCIICCTB
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC

peakuuu. [TonsTre 00 anexTponuse

pacIuIaBoOB U PaCTBOPOB COJIEN
KonTponbHast pabota no pazaeny

«TeopeTnuecknue OCHOBBI XUMUUN
MerTamisl, UX TTOJIOKCHUE B

[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J1. . Menaeneera u
0COOEHHOCTH CTpOoeHus1 aToMOoB. O01IHe
(u3nyeckre cBOiicTBa METaNIOB

CrnnaBel MeTaJIOB. DJIEKTPOXUMHUYECKHUM
PsAI HAIIPSKECHUM METAJIIOB

KoanuyecTBO 4acoB
Bcero

JJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/

https://resh.edu.ru/subject/lesson/4939/start/151134
/

https://resh.edu.ru/subject/lesson/2104/start/

https://resh.edu.ru/subject/lesson/3493/start/151213
/

https://resh.edu.ru/subject/lesson/3479/start/151187
/
https://resh.edu.ru/subject/lesson/4961/start/151293
/



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/4938/start/151107/

Ne ni/n

16

17

18

19

20

21

22

23

24

25

26

Tema ypoka

XuUMHYECKHE CBOMCTBA BaKHEHIITHNX
METaIJIOB (HATPHiA, KaJuii, KalbluH,

MarHui, aJlOMUHUN) U UX COSAMHEHUIN
XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX

COCTUHEHUN
XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U

HUX COeINHEHUN
[Ipaktudeckas padora Ne 2. "Pemenne

OKCIICPUMCHTAJIBHEBIX 3ajJia4d 110 TEME

«Meramsy"
Hemeraniel, HX MOJI0KEHUE B

[Iepronnueckoit cucTeMe XUMUYECKUX
anemenToB . 1. Menneneepa u

0COOEHHOCTH CTPOCHHS ATOMOB
dusnueckue cBOMCTBA HEMETAJUIOB.

ANoTponusi HEMETaUIOB (Ha IpUMepe
KHCIIOpoJia, cepbl, hochopa u yriepoia)
XHMMHYECKHE CBOMCTBA IAJIOTEHOB, CEPBI U

HUX COeIUHEHUN
XUMHYECKHE CBOMCTBA a30Ta, hocdhopa u

UX COeOUHEHUN
XHUMHYECKHE CBOMCTBA yIiIepoaa, KpEMHUs

U UX COeIUHEHUN
[IpumeneHre BaXXHEUIIIUX HEMETAIIOB U

UX COeOUHEHUN
O0001IeHNE U CUCTEMATHU3AlIN 3HAHUH 110

Tteme «Hemeramney. Beruncinenus mo
YPaBHEHUSAM XUMUYECKUX PEAKIIUNA U
TEPMOXUMHYECKHE PACUETHI

KoanuyecTBO 4acoB
Bcero

JJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/5814/start/151239
/

https://resh.edu.ru/subject/lesson/3534/start/151266

/
https://resh.edu.ru/subject/lesson/3534/start/151266

/

https://resh.edu.ru/subject/lesson/5939/start/151320
/

https://resh.edu.ru/subject/lesson/5913/start/151347
/

https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/5939/start/151320

[

https://resh.edu.ru/subject/lesson/2068/start/



https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/

Ne ni/n

27

28

29

30

31

32

33
34

Tema ypoka

[IpakTrueckas padota Ne 3. «Pemenne
9KCIIEPUMEHTATBHBIX 33724 M0 TeMe

"HemeTtamnn1"»
Konrponsnas pabora o Temam

«Metamae» u «HemeTtamisy
Heoprannueckue u oprannueckue

KHCJIOTHI. HGOpFaHI/I‘IeCKI/Ie u

OpraHU4eCKHUE OCHOBAHUS
AMpoTepHbIe HeOpraHMYeCKHe U

OpraHN4YC€CKHUC COCANHCHUS. I'eneTnyeckas
CBsA3b HCOPraHM4YCCKUX U OPraHUYCCKHUX

BCIIICCTB
Poib xuMun B 00ecrieueHUH

JKOJIOTUYECKOH, IHEPreTUIECKON U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU

MEIUIAHEL
[TpencrariaeHuss 06 0OMMUX HAYYHBIX

IMPpUHIUIIAX IIPOMBIINIJICHHOT'O ITOJIYYCHUA
Ba)KHEHIIIMX BEIIECTB

XHMHS U 310pOBbE YEIIOBEKA

Hrorosas KOHTpOJIbHAS paboTa

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

KoanuyecTBO 4acoB
Bcero

34

JJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/2064/start/

https://resh.edu.ru/subject/lesson/4960/start/151374
/

https://resh.edu.ru/subject/lesson/3504/start/151485
/

https://resh.edu.ru/subject/lesson/3514/start/151429
/

https://resh.edu.ru/subject/lesson/3504/start/151485
/



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/2064/start/

YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB N.I'., CnankoB C.A., AKimoHepHoe 0011ecTBO
«M3natensctBO «IIpocBemienue»
» Xumus, 11 xknacc/ I'abpuensn O.C., Octpoymos WN.I'., Cnagkos C.A., AKIHOHEPHOE

obmectBo «M3aarenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

NUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET
https://resh.edu.ru

https://www.yaklass.ru



