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Екатерина


MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOmero oo6pa3oBaHUS
pa3pabotana Ha ocHoBe DenepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
deneparbHOM 00pa3oBaTENIbHON MPOTpaMMbl CpeAHEro oo61iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJapCTBEHHOM
oOpazoBareinbHoM cTtangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOro mpeameTa «XuMHUs» B 00pa3oBaTeIbHBIX OpraHuzaiusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMbI, U
OCHOBHBIX ToNIOkeHHM «CTpaTerun pa3BuTusi BocnHuTaHus B Poccuiickoil
Odenepanuu Ha niepuon 1o 2025 ronma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIMpPEAEICHUIO
oOuielt crpareruy 00y4yeHusi, BOCIUTaHUS U Pa3BUTHs 00yUYaIOIIMUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ans 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COJlep)KaHMsI, pe3yJbTaTOB OOydeHHs U TpeOOBaHUW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MoJIy4aemMoe BBIITYCKHUKAMHU
o01reo0pa3oBaTeNbHON  OpraHU3allM, SBISETCS HEOTHEMJIEMOW YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIONIMM 3TalloM pealu3aludd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTeME XHUMHYECKOro o0pa3oBaHUs. OTH ILEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB IIPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YelloBeKa, a TakKKe OJKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
30pOBbI0 U TPHUPOAHOW cpene. Peanusyercs xumuyeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeAHero ooiiero oOpa3oBaHUs CPEICTBAMH y4e€OHOTO
npeaMera «XuMUs», COJIEp)KaHHE M TOCTPOCHHE KOTOPOro OIpeNesieHbl B
nporpaMme MO XUMUU € Y4ETOM CHEeUU(PUKH HAyKU XUMUHU, €€ 3HA4YeHUs B
MO3HAHUU TPUPOABI U B MATEPUATbHOW »U3HM OOIIECTBA, a TaKXKE C Yy4ETOM
o0lMX weJaedl M TMPUHIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero ooiiero oopazoBanus B Poccuiickoit deneparuu.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyl0 poJsib B
COBPEMEHHOM ITMBUIIM3ALIMM, B CO3JaHUM HOBOW 0a3bl MAaTepUATBHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (JOPMUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBICHUS 00 OKpPYXKAIOIIeM MHUpE KakK O €IUHCTBE
NpUPOABl M YelIoBEeKa, KOTOpoe (OpMHUPYETCS B XMMHM Ha OCHOBE MOHHMAaHUS
BEIL[ECTBEHHOTO COCTaBa OKPYXAIOUIEr0 MHpPa, OCO3HAHMSI B3aHMOCBS3M MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTAMU MIPUMEHEHUS.



TecHO B3aMMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMM HayKaMU, XUMHS CTaja
HEOTHEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJla ¥ JKM3HU KaxJI0oro ujeHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3MJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBJieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHs 4YEJOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOrHYECKON 0€30MacHOCTH U OXPaHbl 310POBbSI.

B coorBerctBUM C OOmUMHU LENSIMH M TPUHIMIAMU CPEJAHET0 O0OIero
oOpa3oBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIil YpOBEHb
M3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM i1 BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPHUEHTHPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLMYMA, HPOJOJIKEHUS
0o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  nipeAMeTa «XHUMHS»  SBISIOTCA  0a30Bble KypCchl —
«Oprannueckass xumus» U «OOWas U HEOpPraHUYecKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOIl HayKu: cucTeMa
3HAHUM 10 HEOPTraHWYECKON XMMHH (C BKIIOUEHUEM 3HaHUM U3 00IIeld XUMUU) U
opraHnyecko XxumMuu. @OpMHPOBAHUE JAHHOM CUCTEMBl 3HAHUW IMPU HU3yUYECHHUH
npeaMeTa 00ecnedyMBaeT BO3MOXHOCTb PACCMOTPEHMsSI BCEr0 MHOTooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuveckas XuMHUs» copmMupoBaHa B IMporpaMMe MO XUMHU Ha OCHOBE
CUCTEMHOTO TIOAXOAa K M3YyYEHUI0 YydeOHOro Marepuasa M 00ycJOBIEHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUKW HAa  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKMX H DJIEKTPOHHBIX
MpeACTaBlIeHU O CTpoeHuu BemecTB. CBelneHus 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB /10 CIOKHBIX OMOJIOTMYECKHU
aKTHBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMHUHU MOJYy4aroT PAa3BUTHE
c(OopMUpPOBAaHHBIE HA YPOBHE OCHOBHOIO OOILIEr0 00pa3oBaHUs NEPBOHAYAIIbHBIE
MIPE/ICTABIICHUS O XUMUYECKOM CBs3H, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT KX CTPOEHHUSI, O XUMUYECKOWN pEaKIUU.

[lon HOBBIM yriaoM 3peHHs B TmpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCsl M3YYEHHBII HAa YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETUYECKU MaTepuand H (PaKTOJIOrMYECKHE CBEIEHUs O BellecTBax U
XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHS» OOY4YarOMIMMCSl TPENOCTaBIsAECTCS BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTUYECKUX IO3ULIUH,



riyo’)ke TOHSATh HMCTOPUYECKOE W3MEHCHHE (YHKIHMA STOr0 3aKOHa — OT
o0o061mIaromei 10 00bSICHSAIONICH U TPOTrHO3UPYIOIEH.

Enunas cucreMa 3HaAHWW O BaXKHEHMINMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHUHU, a TaKXKE O XUMHUYCCKUX PEAKIUIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TIPOTEKaHWS JomojHsieTcs B Kypcax 10 m 11 xmaccoB
DJIEMCHTAMH COJICP)KAaHUS, WMCIOIIUMH KYJbTYPOJIOTHYCCKUNA W TPHUKIATHON
XapakTep. OTH 3HAHHWS CIIOCOOCTBYIOT TIOHMMAHHMIO B3aMMOCBSI3H XUMHHU C
JAPYTUMH HayKaMH, PacKpbhIBAIOT €€ pOJb B IMO3HABATEIBLHOM M TPAKTUYCCKOMN
JCATEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K TIPOIECCY
TBOpYECTBA B O0JIACTH TECOPUU M MPAKTUYECKHUX MPUIOKEHUNU XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HH(POPMAIHIO U
NPUMEHATh € JJIA TIONOJIHGHHWS 3HAHWH, peIIeHUS WHTEUICKTYalbHbIX |
HKCIIEPUMEHTAIBLHBIX UCCIIEIOBATEIBCKUX 3a/1ad. B 1emoM coaepkanue yaeOHOTO
npeaMera  «XUMHUS»  JIAHHOTO  YPOBHS  M3YYCHHsS  OPHUCHTHUPOBAHO  Ha
dbopMHupoBaHUE y OOYYAOIIMXCSA MHPOBO33PEHUYECKONW OCHOBBI JUISI TOHUMAHHMSI
bunocohckux HCH, TaKUX KakK: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOTO |
OpPraHUYEeCKOT0 MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM W
CTpOEHHEM, II03HABAEMOCTh NPHUPOAHBIX SBICHUH NYyTEM OSKCIECPHUMEHTA W
pEeIICHHUS] TMPOTHBOPEYMH MEXKIy HOBBIMH (DaKTaMU U  TEOPETUYCCKUMU
MIPEANOCHUTKAMH, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJOTHYCCKUX MPOOIIeM, a
TaKk)ke MPo0JIeM cOepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUHA U MaTEePHUAJIOB.

B mnmane pemeHus 3amad  BOCIUTAHUS, Pa3BUTHS M COLHAIU3AIMH
OoOy4YaroIuXcs TPHUHITHIC MPOTPAMMON IO XUMHU TOJIXOJbI K OIPEACIICHUIO
Colep)KaHWS HM TIOCTPOSHUS TIpeIMeTa MPeayCMaTpuBalOT (HOPMUPOBAHHE
VHUBEPCAIBHBIX y4EOHBIX JACHCTBUH, UMEKIMUX 0a30BO¢ 3HAUYCHHUE IS
pPa3IUYHBIX BHJIOB JICATCILHOCTH: pEIICHUS MpoOjeM, IOWCKa, aHaliu3a W
00paboTKN HHPOPMAIIMH, HEOOXOIUMBIX JIJIsI PUOOPETEHUS OMBITA TPAKTHICCKOM
U HCCIIEI0BATEIbCKON NEATENHLHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MHO3HAHHU
XUMUH.

B mnpakTuke mnpenojaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa30oBaHUs, TaK U Ha YPOBHE CPEIHEr0 OOIIero 00pa3oBaHus, IIPH ONPEICICHUH
CoJIepKaTeIbHON XapaKTePUCTUKH IeJied W3Y4YCHHUS TpeaMeTa HaIlpaBJICHHEM
MIEPBOCTEIICHHONW 3HAYMMOCTH TPAJAUIIMOHHO TpU3HAETCS (HOPMHPOBAHHE OCHOB
XHMHYECKOW HAayKH KakK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHHUS, MPAKTHYECKOU
JCATCIBHOCTH YeJIOBEKa M KaK OJHOT0 M3 KOMITOHCHTOB MHPOBOH KyNbTyphl. C
METOJMYECKOW TOYKH 3PCHHS TaKOH MOJIXO0J K ONPEICICHHUIO IeJeH H3ydeHHS
MIpEeIMETa SIBJISICTCS BIIOJIHE OTPABIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISMH W3YyYCHHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBISIOTCS:

e (GOpMUpOBaHHWE CHCTEMBl XHMHUYECKHX 3HAHMHA KaK  BaKHEUIIEH
COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa, B OCHOBE KOTOPOW
JIe)KaT KIFOYEBBIE MOHATHUS, (pyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHE S3bIKAa HAayKH, YCBOCHUE M TMOHMMAHHE CYIIHOCTU IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C WCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (GopMHUPOBaHNE U Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAaX TMO3HAHUS
BEIICCTB M XHUMHYECKHX pPEaKIui, HEOOXOIUMBIX [UIsl MPHOOPETECHUS
YMEHUU OpPUEHTHPOBATHCS B MHpPE BEHIECTB M XHMHUYECKUX SIBICHUM,
UMEIOIINX MECTO B IPHUPOJIE, B IPAKTHUECKOHN M MOBCEAHEBHOM KU3HMU;

e pPa3BUTHE YMEHHUU U CIIOCOOOB JAESITETHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIEPHUMEHTa, COONIOJCHHEM IMpaBUII
0e30macHOro 00palleHusl C BEIIECTBAMH.

Hapsny ¢ atum, comepxaTenbHas XapaKTepUCTHKA IeNiel U 3a/1a4d U3ydeHus
npeaMeTa B mporpaMMe 1Mo XUMHUHM YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBUH
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeAHero odmiero odpa3oBanus. CeromHs B
NPENoJaBaHUd XUMHUM B OoONbIIeld CTENeHW OTHAETCs  MpearoYTeHHE
MPAKTHYECKONH KOMIIOHEHTE COJiep)KaHus OOydYeHUs, OPHEHTHPOBAHHON Ha
MOJITOTOBKY BBITYCKHUKA 0011€00pa30BaTeIbHON OpraHW3allii, BJIAJCIONIETO He
HaObOpoM 3HaHUH, a (YHKIMOHAJIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSMU aKTUBHOTO TIOMY4YEHUS 3HAHWA W MPUMEHEHUS MX B PEAIbHOU >KU3HU
JUISL PEIIeHUs] TPAKTHUECKUX 3a/1a4.

B cBs3uM ¢ 3THM mpu U3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3HAa4YeHHE MPUOOPETAIOT TaKKe SN U 33a]a9H, KaK:

ajanranusi o0yJaromuxcsl K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIECTOCS MUpA,
dbopMupoBaHHE  WHTEIUIEKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITETLHOMY NPHHATHIO TPaMOTHBIX
peleHni B KOHKPETHBIX )KH3HEHHBIX CUTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHue y OOy4arOmMXCs  KJIIOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETCHIIN), MMEIONINX YHHBEPCATbHOE 3HAYCHHWE IS Pa3IMYHBIX BHJIOB
JESTENbHOCTU: PEIlIeHUs Mpo0ieM, MOUCKa, aHaiu3a U o00paboTKM MH(OpMaIUH,
HEOOXOIMMBIX JJIsI TPUOOPETCHHUs OMBITa JEATEIHHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIIO3HAHWW XHMHH, a TakKXKe JJs OICHKH C TO3UIUH
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHYECKHX
MIPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX W TBOPUYECKUX
CrOCOOHOCTEM 00yYarOUXCs: CTOCOOHOCTH CaMOCTOSITEIbHO TPHOOPETaTh HOBBIC
3HAHUS 10 XUMHUHU B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIC TEXHOJOTHH JUIs MOWCKA U aHajau3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(OPMAIIUU XUMHYECKOTO COJICPKAHNS;

dhopMupoBaHUE U PA3BUTHE Y 00YUAIOIITUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBITIUICHUS, HA0JII0/1aTeIbHOCTU, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, TpPH IUIAHUPOBAHUU W TPOBEIACHUU XUMUUYECKOTO
IKCTIICPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcs yOeKJAEHHOCTH B T'YMaHUCTUYECKOM
HaIpaBJICHHOCTH XUMHUM, €€ BaXXHOW POJU B PEIICHUM TJI00aTbHBIX MPOOIeM
paIMoOHAIBLHOTO MPUPOAOTIONb30BAHUS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMs] TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHHUS OIbITa
WCITIOJI30BaHUS TIOJYYEHHBIX 3HAHWW JJI1 TIPUHATHS TPAMOTHBIX pEIICHUH B
CUTYAIIMSIX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSMH.

B yuebGHoM maHe cpemHero oOmero o0Opa3oBaHUS MPEAMET «XUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAayUYHbIE
MIPEIMETHI».

OO61ee yuCI0 YacoB, OTBEAEHHBIX JJISI U3YUYCHUs] XMMUHU, Ha 6a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrabisieT 68 vacos: B 10 kiacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefento).



COIEPKAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMUH

IIpeameTr opraHnYecKOil XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTE€pUAIOB. TeOpUs CTPOECHUS OPraHUYECKUX
coenunenuid A. M. byTtiepoBa, e€ ocHOBHbIE MOsI0kKeHUsI. CTPYKTypHbIE (OPMYJIbI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKas CBSI3b B
OpraHWYECKUX COECTMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

IIpencraBienue o kinaccU(pUKaluu opraHnyeckux BeniecTB. HomeHkmarypa
OpraHMYECKUX COEJUHEHUN (CUCTEeMaTWyeckas) U TpPUBUAJIbHBIE Ha3BaHUS
BAKHEHMIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsS] BEUIECTB M HX IMPEBpaIlCHUN:
O3HAKOMJIEHHE C 0O0pa3llaMu OpraHMYECKHUX BEIIECTB M MaTepHallaMd Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALEHUIO OPIraHUYECKUX BEILECTB
[IpU HarpeBaHuu (TUIaBJIeHKUE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesonopoasl

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psia. MeraH W 3TaH —
MpOCTEUIINE MPEICTABUTEIN alIKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHus] W TOPEHMs), HAXOXKJIEHUWE B TMPHUPOJE, MOJyuYeHUE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U NPONWIEH —
MpOCTEUIINE MPEICTABUTETN AQJIKEHOB: (U3MYECKHE M XUMHUYECKHE CBOMNCTBA
(peakuuu TUIPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALUUA, OKHUCICHUS W
MOJINMEPU3ALIHH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 um MerunOyrtaaueH-1,3: cTpoeHUe, BaKHEWIINE
XMMHYECKUE CBOMCTBA (peakius noiumepusaiuu). [lomydueHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETUIIEH
— TMpOCTEHIIMHA NPENCTABUTENb AalKHUHOB: COCTaB, CTpOCHHE, (U3MYECKUE U
XUMHYECKUE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHMS, THApPATAIUY,
rOpeHus), MOJyYeHUE U IPUMEHEHHE.

Apensbl. bensoin: cocraB, cTpoeHue, (pU3UUECKHE W XMMHYECKHE CBOMCTBa
(peakiuu raJloreHUPOBAaHUS M HUTPOBAHUS ), MOJyYeHUE W MpUMEHeHue. 1oyon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUsA), NONYYeHue u npumerenue. TOKCUYHOCTH



apeHOB. ['eHeTWueckas CBS3b MEXIY YIJIEBOAOPOJAMH, TNPUHAMISKANUMA K
Pa3INYHBIM KIJIACCAM.

[TpuponHbIE HMCTOYHUKH YTIIEBOAOPOIOB. lIpUpomHBI Tra3 W MOMYTHBIC
HedTanbie ra3pl. HedTh u €€ mpoucxoxnenue. CriocoObl nepepabOTKu HEPTH:
MEPEeTOHKa, KPEKHHT (TePMHUYECKHH, KaTaTUTHUECKHUi), mHupoiu3. [IpoayKTs
nepepaboTku HeTH, NX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITYy. KameHHBIH
yroJib ¥ POIYKTHI €T0 MepepadOTKH.

OKCIepUMEHTAIbHBIE METOABl W3YYCHHS BEIIECTB M WX IPEBPAIlCHUM:
O3HaKOMJIGHHE ¢ oOpa3lamMM IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKLIUU
«Hedptp» u  «Yromb», MoJenupoBaHHE  MOJEKYJIT  YIJIEBOJAOPOAOB U
raJlOTeHONPOU3BOIHBIX, MTPOBECHNE NPAKTHUECKON PaOOTHI: MOJyYCHHUE ITHIICHA

Y U3y4YE€HUE €r0 CBOMCTB.

PacuétHrle 3agaun.

Bolunciienns 1o ypaBHEHHIO XHUMHUYECKOW peakiuuu (Macchl, 00BEMa,
KOJINYECTBA UCXOAHOI'0 BELIECTBA WM MPOAYKTA PEAKLMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIUH ).

Kuciaopoaconepskamue opranu4ecKue coeAMHEHUA

IIpenenbHple OOHOATOMHBIE CHOUPTBI. MeETaHOI W 3TaHOJ: CTPOECHHUE,
¢bu3nueckue MW XUMHUYECKHE CBOWCTBA (peaklUuMd C aKTUBHBIMU METaJUIaMH,
raJIoreHOBOJIOPO/IaMH, TOpEeHHe), NpuMeHeHue. BojgopoaHble CBS3M MEXIy
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METAaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHbl€  CHHUPTHI. JTWUJICHIVIMKOJAb W  TJMLEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTIOaTOMHBIE cnupThl). JleiicTBue Ha
Opra"usm uesoseka. [I[puMeHenne rimnepuHa U dTUICHIITUKOJIA.

®deHos: CTPOEHHE MOJEKYNbl, (U3UYEeCKHUe U XUMUYECKHUE CBOMCTBA.
Toxcuunocts (henona. [lpumenenue enona.

Anpneruapl U kemowusl. DPoOpManbIAETU, aLETAIBICTUI: CTPOEHHUE,
¢bu3nyueckue M XMMHUYECKHE CBOMCTBA (peakIUu OKHUCIEHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyUYEeHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCIIOTBI: CTpOEHHE, (PU3NYecKrue U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKalum), MoTyyeHue U IpuMeHEHHeE.
CreapuHoBasi U OJIEMHOBAsI KUCJOTHI KaK MPEICTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BHICHINX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JIeHCTBHE.

CnoxHble 3(QUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KUCHOT. [uuponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.



VYrneBoasl: cocraB, KilaccupUKalnus ~— yrieBojoB  (MOHO-, M- U
noyiucaxapuipl). ['oko3a — mpocTelinii MOHOCaxapu: 0OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHME W XUMUYECKHE CBOMCTBAa (B3aUMOJEWUCTBHE C
ruapokcugom Menu(Il), oxucnenne amMmmuadHbIiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAXOXXJIEHUE B IMPHUPOJE, MPUMEHEHUE,
ouosnorudeckas poisib. @orocunre3. pykTo3a Kak H30MEP IITFOKO3HI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbl. CTpoeHUE Kpaxmania U
Heoyo3bl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsS] BEUIECTB M HUX IMPEBpallCHUN:
MpoBe/ieHHe, HaOJIOIEHUEe W ONHMCAHHME JEMOHCTPALMOHHBIX OIMBITOB: TOpPEHUE
CIUPTOB, Kaue€CTBEHHbIC PEAKIMHU OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugoM Meau(ll)), MHOrOaTOMHBIX CHOUPTOB (B3aMMOJIEWCTBHE TIJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKuUcCIeHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcugom wmenu(Il), B3ammopeiicTBHe Kpaxmalia € HOAOM),
MPOBE/ICHNE MPAKTUUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOU KHCIIOTHI.

PacuétHrle 3agaun.

Bolunciiennss 1o ypaBHEHHIO XHUMHUYECKOW peakiuu (Maccbl, 00BEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

A3oTcozepxkanme OpraHnuecKue COeINHEHMS.

AMUHOKHCIIOTBI KaK amM(oOTepHble Oopranuyeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpuMmepe riauuuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benku Kak NpUpPOAHBIE BBICOKOMOJIEKYJSApPHbIE coenuHeHus. llepBuuHas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OeiakoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IeHATYpalltsl, KAYeCTBEHHbIE PEAKIIMHN HA OCIIKH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHSI BEUIECTB M HUX MPEBpalICHUN:
HaO0JII0/ICHUE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypanusi OeJIKOB MpU
HarpeBaHHHM, LIBETHBIEC PEAKIIUU OEJIKOB.

BbicokomoJieKyIsIPHBIE COeAMHECHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALNN, CPEIHAS MOJEKYIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIMHEHUNA —
MOJIMMEPHU3ALIMS U TTOJIMKOHAEHCALIHS.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEUIECTB M HX MPEBPAIICHUN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzarnust MeXMIpeMETHBIX CBSA3CH NPU M3yUYECHUN OPTaHMYECKON XUMHH B
10 kiacce OCYIIECTBISIETCS 4Yepe3 MCIONb30BaHME Kak OOIIMX eCTeCTBEHHO-
HAYYHBIX TIOHATUH, TaK W TIOHSATUHN, SBISIOUIMXCS CUCTEMHBIMHU IJI OTACIHHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHSATHUS: SIBJICHUE, HAYYHBIN (DAaKT, THIIOTE3a,
3aKOH, TEOpHs, aHaIN3, CUHTE3, KiIaccu(UKaIMs, MepHOJUIHOCTh, HAOIOICHNE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusuka: Marepus, SHEprusi, Macca, aroM, OJEKTPOH, MOJIEKYIa,
JHEPTeTUYECKUl ypOBEHb, BELIECTBO, TelO, OOBEM, arperarHoe COCTOSHHE
BeIeCTBa, (PU3MUECKHUE BETMUMHBI U €IMHUIIB UX U3MEPCHHSI.

Bbuonorus: kierka, opranu3M, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTocuHTE3, OMONOTHMUECKH AaKTUBHBIC BellecTBa (OCNKH, YTIIEBOIBI, JKHUPHI,
(bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TOPOJIBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATIBLHOTO IHTAHUS,
MOIOIIIHE CPEICTBA, JEKAPCTBECHHBIE U KOCMETHYECKHE MperapaThl, MaTepUuabl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckre OCHOBbI XUMHUU

XUMUYECKHM 3JeMEHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEPreTuyecKue ypoBHHU, MOJYPOBHHU. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iejieHUs] 3JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[lepnonnueckuii 3axkoH u Ilepuoanueckas cucreMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoanmdeckoil cucTemsl
XUMH4YeCKUX ieMeHTOoB [[. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHUS CBOMCTB XHWMHYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX MU CIOXHBIX BEIIECTB IO TPYyINaM M MepUoaam.
3HaYeHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHHN HAYKHU.

CrpoeHue BemecTBa. XUMHUYECKass CBA3b. BHIbl XWMHYECKOM CBA3U
(KOBaJICHTHAsI HEMOJSIPHAs W TOJISIpHAs, MOHHAs, MeTauindyeckas). MexaHu3Mbl
o0pa3oBaHusl KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIH U  JIOHOPHO-
akuentopHoii). Bonmoponnas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTS.
Crenensb okucneHus. IOHbI: KATHOHBI U1 aHUOHBI.



BemectBa  MOJIEKYJISIpHOTO WM HEMOJIEKYJSPHOTO  CTPOCHHUA. 3aKOH
MOCTOSHCTBA COCTaBa BEUIESCTBA. THUIMBI KPUCTAIIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIA KPUCTAIIINYECKON PELIETKHU.

[TonsaTne o aucnepcHbIX cucteMax. VICTUHHBIE M KOJIJIOMJHBIE PACTBOPBHI.
MaccoBast 10Jisl BEIlIeCTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenkmartypa
HEOpPraHMYECKUX BellecTB. ['eHeTMdeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAITUX K Pa3IUYHBIM KJIaccam.

Xumuueckass  peakuus. Knmaccudukanuss  XUMHUYECKHUX — peakiuil B
HEOPraHUYECKOW U OPraHMYECKONW XHMMHHU. 3aKOH COXpPAHEHHUS MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU ITPU XUMHUUECKUX PEAKIIUSX.

CKopocTh peakuuu, e€ 3aBUCUMOCTh OT paznuyHbIX (pakTopoB. OOpaTuMbIe
peakuur. XuUMHYECKOe paBHOBecue. DaKTOphI, BIUAIONIME HA COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilatense.

DnekTponutnyeckas auccornuanus. CuibHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaibHas, IIeJI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB M MX MPEBPAILLCHUIN:
neMoHcTpanus Taomui «llepuoandeckast cucrema xuMuueckux siaementoB . U.
MeHnneneeBay, U3ydeHUE MOJEIEH KPUCTAUTMYECKUX PEHIETOK, HaOIIoJeHUE U
OMHCaHNe JIEMOHCTPAIIMOHHBIX U JTJA0OPAaTOPHBIX OMBITOB (pa3yiokKeHHEe TIEPOKCHIA
BOJIOpPO/ia B MPUCYTCTBUM KAaTAJIM3AaTOpPa, ONMPEAEIECHUE CPEIbl PACTBOPOB BEIIIECTB
C TIOMOINBIO YHUBEPCAIHOTO WHAUKATOpA, pEaKIMu HOHHOTO OOMeHa),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusHUEe pa3nudHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHrle 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKUX pEaKlHil, B TOM YHCIE
TEPMOXUMHUYECKHE PACUEThI, PACUETHl C MCIOJIB30BAHUEM IOHATHUS «MaccoBas
JI0JISI BELIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilomoxxenue HemeraiuioB B llepuonmueckor  cucreme
xumudeckux siemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUS HEMETAUIOB (HAa MpuMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaKHEUIHMX HEMETAUIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbocdhopa, yrmepoga U KpeMHHs)) U HX  COCIMHEHUU  (OKCHIOB,
KHCJIOPOJICOAEPKAIINX KUCTIOT, BOAOPOAHBIX COSTUHEHUI ).

[IpuMeHeHne BaXKHENIIINX HEMETAIIOB U UX COCTUHEHUI.



Mertamibl. [lonoxkenue meraminoB B Ilepuoanueckoil cucteMe XMMHUUYECKHUX
anemenToB JI. . MenneneeBa. OcOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YEK
atoMoB MeTauioB. OOmue usnueckue cpoiicTBa MeTamuioB. CrijiaBbl METaJJIOB.
DJIEKTPOXUMUUECKUI PsiJl HAPSHKEHUN METAIIIOB.

XHWUMUYECKHUE CBOMCTBA BaKHEWUIIMX META/UIOB (HATPWUM, Kaluid, KaJlblLUMH,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmoydeHus: MeTauioB. [IpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCTIEPUMEHTAIBHBIE METOJIbl M3YYCHHS BEIIECTB M MX MPEBPAILLCHUIN:
M3YUYEHHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3Il0B HEMETAJLIOB, pEIIeHUE
AKCTIIEPUMEHTATIBHBIX 3a/a4, HaOJNIOJIeHWEe W OIHCaHHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHHHUS C PacTBOpamMu
KHUCJIOT U IeJI0Ue, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuétHrle 3agaun.

Pacuétel Maccel BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OHO
13 BEILIECTB UMEET MPUMECH.

XMMHUS U KU3Hb

Ponp xumMum B 0O€CniedeHUN SKOJIOTHYECKON, IHEPreTUYECKON M TMHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAyYHBIX METOAaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpenacraBnenuss 00 OOMMX HAYYHBIX NPHUHIUIAX  TPOMBIIIIICHHOTO
MOJTYy4YEeHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB M MATEPUATIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTtepuaiabl, KOHCTPYKIMOHHBIE MaTepuaiabl, KpacKH, CTEKJIO, KepaMmuKa,
MaTepuaibl Uil 3JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHBIC
yao0OpeHus.

XuMHUsI U 3I0POBbE YEJIOBEKA: MPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MACHOTO MCIIOIB30BaHUS MpenapaToB OBLITOBOM XUMUU
B OBCEAHEBHOM KU3HU.

MexnpeaAMETHbIE CBA3U.

Peanuzanus  MEXNOpeAMETHBIX  CBA3€H MNpU  HW3YyUYeHHH  oOmed u
HEOpraHu4ecKord XumMuu B 11 Kiacce oCylIeCTBISIETCA Ye€pe3 MCIOIb30BAHUE Kak
OOLIUX €CTECTBCHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTUH, SBISIONIUXCS
CHUCTEMHBIMHU JIJIS OT/ACJBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01mMe ecTEeCTBEHHO-HAy4YHBbIC TMOHATHS: HAay4YHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpus, aHajau3, CHUHTE3, Kiaccuukamus, TMepUOIUIHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepusi, JHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, paINOAKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3MUYECKUE BEIUYMHBI U CIAMHUIBI UX
HU3MEPEHUsI, CKOPOCTb.

buonorusi: kierka, opraHusM, S3KocucTeMma, Ouochepa, Makpo- W
MHUKPOIJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHEpasibl, TOPHBIE TTOPOJIBI, MMOJE3HBIC UCKOIAeMbIC, TOTUIHRO,
PECYPCHI.

TexHoMOrHsA: XUMHUYECKasl MPOMBIILICHHOCTh, METAJTyprus, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEpHaiOB, CEJIbCKOXO3SHCTBEHHOE MPOU3BOACTBO, IHUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX TMpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasOB,
ANIEKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



ITJTAHUAPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMEI 110 XUMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHS
oOy4JarolmuMHCsT TIporpaMM CcpeaHero oOmero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJMETHBIM W TIpeaMeTHbM). HayuyHo-MeTogumdeckoil OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIeTro
o0pa3oBaHus ABJISIETCS] CUCTEMHO-JEATENbHOCTHBINA MOAXO/I.

B cooTBeTCTBUHM € CHCTEMHO-IESATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpenMera «XUMHUS» Ha YPOBHE CPEIHETO
oOurero 00pa3oBaHusl BIJIETIEHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAaHHE OO0YyYaIOIKUMUCS POCCUUCKOW TPaKJAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIIPEICIICHHUIO;

HaJIM4Kie MOTUBALMU K 00yUEHUIO;

1eJIeHaNpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUHN JIMUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaJULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOMIMXCSI PYKOBOJCTBOBAaTHCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH LEJIOCTHON
CUCTEME XUMHUUYECKOT0 00pa30oBaHusl;

HaJIM4YMe MPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTHU CTAaBUTh
LN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MpeAMeTa «XHUMHS» JOCTHTaloTCs B
€AMHCTBE Y4YeOHOH M BOCHUTATEIbHOM JEATENHHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
W HaeaJaMUd POCCUHCKOro TPa)KIaHCKOTro OOIIEeCTBa, NMPUHATHIMA B OOIIECTBE
HOpMaMH W TOpaBWIAMH  TOBEJEHUS,  CIHOCOOCTBYIONIMMH  IpOIEccam
CaMOIO3HAaHMs, CaMOpPAa3BUTUS W HPABCTBEHHOTO CTAHOBJICEHUS JIMYHOCTH
00y4Jaromuxcs.

JIM4HOCTHBIE pe3ynabTaThl OCBOEHHUS TMpeaMmeTa «XHUMHUS»  OTpaxaroT
c(OpMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIBbHOCTH
oOy4Yaromuxcs Mo peajnu3aluy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYAIONIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEM,
yBa)KEHHS K 3aKOHY U MTPaBOMOPSIKY;

MPEACTaBICHUS O COLUMAIBHBIX HOpPMax M TNpaBUiIaX MEXKINYHOCTHBIX
OTHOUIIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JI€ATENBbHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHIMOJIHEHUHU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATH MOTHUBBI, HAMEPEHHs, JIOTHKY WU
apryMeHTBI JPYTUX MPU aHAIKU3E Pa3INYHbIX BUJIOB YUEeOHOU A TEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

[EHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMHH;

yBaXEHUSI K MPOIECCY TBOpYECTBa B OOJACTH TEOPUM U TMPAKTHUECKOTO
MPUMEHEHUS! XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAayKH €CTh pe3yJbTaT
JUINTENBHBIX ~ HAONIOACHHUHM, KPOIMOTJIMBBIX  JKCIEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

WHTEpeca M TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M MOCIEAYIOIIEM
aHanu3e WH(OpPMAIMU O MEPEIOBBIX JOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYallUU, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE M TMOCTYNKH CBOUX TOBApHILEH C
MO3ULUNA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHE IMOCIEICTBUI 3THX
MOCTYIIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBbS:

MOHUMaHUS UEHHOCTEH 370poBOro W 0Oe3omacHoro oOpasza SKHU3HW,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (U3HUECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOJIIOICHUST TIpaBWJI 0OE€30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
MOBCEAHEBHOM KM3HU U B TPYAOBOU JEATEILHOCTH;

MOHUMAaHUS UEHHOCTH TPaBWI HHJIMBHUAYAIbHOIO M  KOJJIEKTHMBHOIO
0€30MacHOro MOBEJICHUS B CUTYyalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI MOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYEK (YyHOTpEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHHUSI );

5) TpyaA0BOr0 BOCIMTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BaTENIbCKOM
JESTENbHOCTH, OOILIECTBEHHO IOJIE3HOM, TBOPYECKOM M  JAPYrMX BHJAX
NesITeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3aIuvyHoro pojia, B TOM
YKClie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

yBaXKEHUS K TPYIY, JIOJIAM TPYy1a U Pe3ysibTaTaM TPYAOBOU JAEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYaTbHONH TPaeKTOPUH
oOpaszoBanus, Oyaymied mpodeccun W peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeGHOCTeH 00111eCTBa;

6) 3K0JIOTN4€eCKOTr0 BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecCO00pa3HOro OTHOUIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMJIE;

MOHUMAaHUS TI00AaJbHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJAHON U COLIMATIBHON CPEeJibl;

OCO3HAHMSI HEOOXOAMMOCTH UCIOJIb30BAHUS JOCTHKEHUN XUMUMU IS
pELIeHHs] BOMPOCOB PAallMOHAIBLHOTO MPUPOJI0NOJIb30BAHUS;

aKTUBHOI'O HENpPUATHS JEHCTBHUM, TNPUHOCAIIMX BpeJ OKpYKaromleu
NPUPOAHON Cpesie, YMEHHsI MPOrHO3UPOBATH HEOJIArOMPUSATHBIE KOJIOTHYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMBIX JIEUCTBUI U NPEIOTBPAIATh UX;

HaJINYUs PAa3BUTOTO HKOJIOTMYECKOTO MBIIICHHS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa JesTeNbHOCTU HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATENbHON, KOMMYHUKATUBHON M COIMAIbHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO HPOTHUBOCTOSTH HJIEOJOTHUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOMN MPAKTUKY;

MOHUMAaHUS CHeUU(PUKM XUMUU KaK HayKH, OCO3HaHHS €€ poJid B
(GbopMHUpPOBAaHUN PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU IIEIOCTHOTO
MpPeCTaBIICHUs 00 OKpY)KAlOUIEM MHUpE KaK O €IMHCTBE NMPUPOJAbI U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH MpoOJeM COXpaHEHUs
MPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU Uil  COBPEMEHHOM
UUMBUIM3ALMKA: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOW poOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUANIbHOU KYJIbTYphI, pEIIEHUH II100adbHBIX IpodiieM
YCTOMYMBOTO Pa3BUTHUS UEJIOBEUYECTBA — CHIPbEBOM, YPHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTHH MEAMUIMHBI, OOECIEYEHHH YCIOBUN
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMQOPTHOM JKHU3HM KaXIOro uJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: TMOHUMaHUS CYIIHOCTH METO/OB
MO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



noJiy4aemble 3HAHMS JIJISl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JIeJlaTh 00OCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJy4YEeHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCMOJb30BaTh XUMHYECKUE 3HAHMS IS
pelieHus Npo0OieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IIO3HAHUIO U UCCIIEA0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO H
caMo00pa3oBaHUI0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTAM TpyJla B pa3iIuyuHbIX chepax MpodeccuoHaIbHON
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHbIEe pe3ylbTaThl OCBOECHUS Y4€OHOTO IpeaMera «XUMHUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIOYAIOT:

3HAYMMBblE  JJIA dbopmupoBaHus MHUPOBO33PEHUS o0y4Jaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIeHayYHbIe MOHSATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYyHOM KapTHUHBI MHUpa M CHEeUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHsl, SBICHUE,
npolecc, CUCTeMa, HayYHbId (akT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNE, HAOIIOEHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIe Y4eOHble NeHCTBUs (TIO3HABaTEIbHbIE, KOMMYHUKATHBHbIE,

PETYISTUBHBIE), oOecreynBaoIne dbopmupoBaHue (G yHKUIMOHATBHOM
I'PaMOTHOCTH U COI[UATIBHOM KOMIETEHIINN 00yYaroInXCs;
CIIOCOOHOCTb oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAJIbHbIC yueOHbIE
NEUCTBUS B TTIO3HABATEILHON U COIIMATILHOM MIPAKTUKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMU, KOMMYHUKATHUBHBIMU W  PETYJISATUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH MOo3HABaTeJbHbIMH
JelCTBUSIMH:

1) 6a30BbIe JJOrHYecKHe JeHCTBUSI:

CaMOCTOSITEILHO  (OPMYJIMPOBATh W aKTYaJlM3UPOBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeisTh LEIH JEITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI ICATEIBHOCTH C MOCTABJIECHHBIMU LEISAMU;

HCTIOJIb30BaTh MPU OCBOCHUHU 3HAHUUM MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUA U YCTAHABIMBATh HUX B3aUMOCBSI3b,



MCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHATHS I OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUU;

BBLIOMpATh OCHOBAaHUS W KPUTEPUU I KiIacCU(HUKAlMK BEIIECTB U
XUMUYECKUX PEAKIUN;

yCTaHABIIMBAaTh MPUYUHHO-CIEJICTBEHHBIE CBS3U MEXAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTHh JIOTUUECKUE pacCyXJeHUs (MHAYKTUBHBIC, JECIYKTHUBHBIE, IO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTPUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI U 3AKITIOUCHHUS;

MIPUMEHSITh B MPOIIECCE TTO3HAHMSI, UCTIONb3YEeMble B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢GopmyJia, YpaBHEHHE XUMHYECKOU
peakiuu — TIPU PEIICHWH Y4YeOHBIX IM03HABATENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJISI BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBHS:

BJIaJIETh OCHOBAMU METOJIOB HAY4YHOTO IMO3HAHUS BEIIECTB U XHUMHUYECKHUX
peaKLunii;

dhopMyIUpOBaTh IEJIH U 33J1a4d UCCIICIOBAHUS, NCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBe HMHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI Il (DOPMUPOBAHMS THIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIaJIETh HABBIKAMU CaMOCTOSATENIPHOTO IUTAHUPOBAHUS W  TPOBEICHUS
YUCHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 3a XOJI0M
MpoIiecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKOW UCCIENOBATENIbCKOM W MPOEKTHOM
JESATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) paGora ¢ uHpopmManmeii:

OpPUCHTHPOBATHCA B Pa3IUMYHBIX MCTOYHHKAX HHPopManuu (Hay4dHO-
MOMYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp)KaHMsI, CIPAaBOYHbBIE TOCOOUS,
pecypebl MHTEpHETa), aHATU3UPOBATh MH(POPMAIUIO pa3IMYHBIX BUAOB U (opMm
MpeCTaBICHUSI, KPUTUYECKHU OIICHUBATH ed JIOCTOBEPHOCTH u
HEMIPOTHUBOPEUYUBOCTH;



(bopMyIMpoBaTh 3aMpOChl U MPUMEHSATh PA3IMUYHbIE METOIbI MPHU MOUCKE U
orObope wuHPoOpMalMH, HEOOXOIMMOM JJisi BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEAECIEHHOIO THUIIA;

npUOOpeTaTh OMBIT HMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSAATENILHO ~ BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  TIpelCTaBiICHUS
uHdopmaimu (cxeMbl, rpaduKy, TUarpaMmbl, TAaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM S3BIK B KadyecTBE CpeAcTBa Npu pabdoTe C
XUMHYECKOW HHpOpMalMe: NpUMEHSITh MeXnpeaMeTHole ((du3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYJibl, aO0peBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEICTBA
HATJITHOCTH.

OBinaneHue yHMBepcaJIbHBIMM KOMMYHUKATUBHBIMHU 1€CTBUSIMM:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY 0OCYX AaeMOM TeMbl B XOJ€ rajora u/uin
JUCKYCCUHM,  BBICKAa3bIBaTh  HJeH, (POPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEIOKEHHON 3a1a4H;

BBICTYIIaTh C MpE3eHTalleil pe3yibTaTOB IO3HABATEIbLHON NEATEeNbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO UJIU COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOTHEHUHU
XUMHYECKOT0 JKCIEPUMEHTa, MPaKTUYECKOH padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peain3aluu y4eOHOro MpoekTa u (opMyIupoBaTh BHIBOJIBI
M0 pe3ysibTaTaM MPOBEIEHHBIX HCCIEAOBAHUI MyTEM COTJIACOBAHUSA TO3UIUN B
X07ie 00CYX/IeHHUsI © OOMEHAa MHEHHUSIMH.

OBiajeHNe YHHBEPCAIbHBIMHU PeryJIATUBHBIMU JIECTBUSIMH ¢

CaMOCTOSATENILHO TUIAHUPOBATh M OCYLIECTBISATH CBOIO I103HABATENIbHYIO
JeSTENbHOCTh, ONpenessis e€ Lead M 3a7adyd, KOHTPOJUPOBATh M MO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  aJrOPUTM JIEUCTBUM TIpH
BBINIOJIHEHUM YYEOHBIX M UCCIEeNOBAaTENbCKUX 3a/Jady, BbIOMpaTh Hambosee
3G (dEeKTUBHBIN Ccnoco0 HX pelieHus ¢ y4€TOM MOJy4YeHUs HOBBIX 3HAHHHU O
BEIIECTBAX U XUMUYECKUX PEaKIHUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CAaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATHI

10 KVIACC

IIpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUSA»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIFOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHUU SIBICHUMN



npupoAbl, B  (QOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHON IPAaMOTHOCTH, HEOOXOIMMOM Ui pEeLICHUsI MPAKTUYECKUX 3a/ad
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIaJICHUE  CUCTEMOM  XUMHMYECKMX  3HAaHMM, KOTOpas  BKIJIIOYAeT:
OCHOBOIIOJIAralolue TMOHATUA (XMMUYECKHH DJIEMEHT, aToM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCT, XUMUYECKas
CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIAPHBIM 00bEM, yYrIaepoaHbI ckeneT, (YHKIMOHAIbHAs TpyImIa,
paauKai, U30MepUsi, U30MEPBI, TOMOJIOTMYECKUN DS, TOMOJIOTH, YIi€BOAOPOIbI,
KHUCJIOPOA U a30TCOAECPXKAILME COCIUHEHUSA, MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHbIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranndeckux BemectB A. M. byriepoBa, 3aKkoH coXxpaHEHHs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHMH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHUMAaHUS IPUYMHHOCTH M CHUCTEMHOCTH XUMMUYECKUX
ABJICHUM, (DAKTOJIOTMYECKUE CBEICHUS O CBOMCTBaxX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IOHITHUS IIPU
OIMCAaHUU COCTaBa, CTPOCHHUS U IIPEBPALCHUN OPTraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
bopMya OpraHMYEeCKHMX BEHIECTB MW  YPaBHEHUH XMMHYECKUX pEaKIHil,
M3TOTABIMBATh MOJENIM MOJIEKYJ OPraHWYECKHUX BELIECTB U1 WUIKOCTPALUMU UX
XUMHYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHaBIMBATh MPUHAIJIECKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEIIECTB II0 HX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpylnne CoeIuHEHU (yrieBOJOpOJbl, KHUCIOPOJ U a30TCOAEpIKalue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMs), JaBaTb KM Ha3BaHUS IO
cuctematuueckoit Homenkiarype (IUPAC), a Takke NpuUBOIUTH TPUBHAIBHBIC
Ha3BaHUSl OTAENbHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPONMWIEH, AalleTHJIEH,
ATWICHIJINKOJb, TJIHMLEPUH, (eHoN, (popManbIeruj, aueTaabIerua, MypaBbHHas
KHCJIOTa, YKCYCHAsl KMCJIOTA, OJIEMHOBAasl KUCIIOTa, CTEAPUHOBAs KUCIIOTA, ITII0K034,
dpykTO3a, Kpaxma, LeIr0J103a, IIUIHH);

cOpMHUPOBAHHOCTh YMEHHS OIpPEAENATh BHJAbBl XHUMHUYECKOM CBS3U B
OpraHMYECKUX COCAMHEHUSIX (OAMHAPHBIC U KPaTHBIE);



chOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJO0XKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bBytiepoBa s 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MACcChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
¢bu3nUeckue M XUMUYECKHE CBOMCTBAa THUIUYHBIX MpPEACTaBUTENICH pa3IudHbIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIMMJIEH, alleTHUJIEH,
Oyramuen-1,3, merwnOyramueH-1,3, OeH30J, METaHOJ], JTaHOJ, STUJICHIJIUKOJb,
TIIMLIEPUH, (EeHOJ, aleTanbJIeruja, MypaBbuHAsi M YKCYCHash KHUCIOTBI, TJIOKO3a,
Kpaxma, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIO0TAa), MILTIOCTPUPOBATh T€HETHYECKYIO
CBS3b MEXAY HUMHU YPAaBHEHHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIMHA C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOYHUKH YTIIEBOAOPOIHOIO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX TMEpepadboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa
peakuud MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH );

chOpMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIIOJIb3YEeMbIX B XUMUU MIPU U3YyUYEHUHU BELIECTB U
XUMHYECKUX SIBIEHUH (HAaOII0JeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKUE 3HAHUS JUId TPUHATAS pEHICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIeCTBAMHM M HX
NPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOATh MpaBuia MOJIb30BAHUS XUMHYECKOM
nocyZo U JabopaTOpHBIM OOOpPYAOBaHHEM, a TaKXKe IpaBuiia OOpalleHHs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPAaTOPHBIX
XUMHYECKUX OMNBITOB;

chOpMHUPOBAHHOCTh YMEHHM TUIAaHUPOBATh W BBHINOJIHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAILEHUsI OPraHUYECKUX BEUIECTB IPU HArPEBaHUU, MMOTYyUYEHUE
TWIEHA M W3YYEHUE €ro CBOWMCTB, KAaYECTBEHHbIE PEAKIUU OPTraHUYECKUX
BEIIECTB, JI€HAaTypalusi OEIKOB MPH HArpeBaHUU, I[BETHbIE pPEAKIMH OEIKOB) B
COOTBETCTBMM C TMpaBUJIAaMU TEXHUKM OE€30MacCHOCTH TMpU OOpalieHUuH C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOpPYAOBaHUEM, TIPEICTABIATh PE3YJIbTATHI
XUMHYECKOT0 JKCIIEpUMEHTa B (hOpMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIHUX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiu, MaTepHET U Apyrux);



chOpMUPOBAHHOCTb ~ YMEHHMH  coOJOAaTh  IpaBWia  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B LEJAX
COXPAaHEHHUsI CBOETO 3J0pPOBbS M OKPYKAIOILIEW IPUPOAHOM Cpelbl, OCO3HABaTh
OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAsI cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIEHUSI W TMPEIOTBPAIICHUS] WX BPEIHOTO BO3JACHCTBUA HA OpraHu3M
YeJI0BeKa,;

JUTST 00YYaroIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL  CJIETIBIX M CIA0OBUIAIMMX OOYyYaIOIUXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. bpaiins nis 3anucu XUMUYECKUX

dhopmyL.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOCHMS Kypca «OOImas M HeopraHuydeckas
XUMHSI» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHN: O XUMHUYECKOW  COCTaBJISIFOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHUU SIBICHUMN
npuposbl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JJIs pelIeHHs IPAKTUUECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMON  XMMHWYECKMX  3HAHUH, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIAraloMIUe TOHATUSA (XMMHUYECKUM 3JIEMEHT, aToM, W30TOoIN, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUUECKasl CBS3b
(KoBaJIieHTHAs, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XMMHUYECKUX  PEAKLUMM, PacTBOpP, IJIEKTPOJIUTHI, HEIIICKTPOIUTHI,
AJEKTPOJUTHYECKAsT JAUCCOLMAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOU PEaKINH, XUMUYECKOE PaBHOBECHE), TEOPHUH U 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Auccoumanuu, nepuoanueckun 3akon JI. M. Menpeneesa,
3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAaHEHMS W MPEBPAIICHUS] SHEPTUU
MpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUECKHX SIBJICHUM, (PAKTOJOTMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUU M OE30I1aCHOM HCIIOJIb30BAaHUN BAKHEUIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIHOCTH YEJIOBEKa;



c(hOpMHUPOBAHHOCTh YMEHHUU BBISIBISATh XAapaKTEpHbIC MPU3HAKU TOHATHIA,
yCTaHABJIMBATh MX B3aUMOCBSI3b, UCIOIB30BATH COOTBETCTBYIOIIME MOHSATUS MPH
ONMKMCAHUKM HEOPTaHUUECKHUX BEIECTB U UX MPEBPALICHUMN;

chOpMHUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GOpMyJ BEIIECTB M  YpPaBHEHMH XHMHUUYECKHX  peaKIuii,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPTraHWYECKUX BEHIeCTB (yrapHblid Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETalIEHas! U3BECTh, MUTHEBAS COMA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BaJCHTHOCTb U CTENEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCJUHEHUSX Pa3IM4YHOrO COCTaBa, BHUJ XUMHUYECKON
CBs3M (KOBaJeHTHasi, MOHHAs, METAININYECKAsl, BOJOPOHAS) B COCUHEHUSAX, TUI
KPUCTAJNIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJsipHas,
HMOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOAHBIX pACTBOpPaX HEOPraHUYECKUX
COCIUHECHUM;

chOpMHUPOBAHHOCTH yMEHUH yCTaHaBJIMBATh NPUHAIIIEKHOCTD
HEOPraHWYECKUX BEIIEeCTB IO HMX COCTaBy K ONpeNeiIEHHOMY Kiaccy/rpymme
COEJIMHEHUH (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHMSI,
KHUCIIOTBI, aM(OTEPHBIE THUJIPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIUYECKOrO 3akoHa Jl.
W. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKITUH;

chOpMHUPOBAHHOCTh YMEHHMHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX djemMeHTOB 1-4 mnepuonoB Ilepuoanueckoid CUCTEMBI
xumuyeckux snemeHToB JI. M. MenaeneeBa, WCHOJB3ys TOHATUS «S-, p-, d-
AIIEKTPOHHBIE opouTaAINY, «QHEPreTHYeCKHe YPOBHM, OOBSCHATD
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMHUUYECKHX SJIEMEHTOB U UX COCAMHEHHUH
no nepuoam u rpymnmnam llepuoanueckoit cucteMbl xumuueckux snementon /1. W.
Menneneena;

chOpMHUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3IMYHBIX  KJACCOB,
MOJATBEPKAATh CYIIECTBOBAHME T€HETHUYECKOW CBSI3M MEXAY HEOPraHUYECKUMHU
BEIECTBAMU C MTOMOILbIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHMS KIacCU(PUIUPOBATh XUMHUYECKHE pPEAKIUU II0
pa3sIUYHBIM NpHU3HAKAM (YUCIY M COCTaBY pEarupyrolldx BEIIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENEHEd OKHCIEHHUS 3JIEMEHTOB, 00paTUMOCTU
peakiny, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABIISITH YPABHEHUS PEAKIUN Ppa3IMYHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHHS pEaKIMii HOHHOr0 0OMEHa, y4UThIBas
YCIIOBHUS, TIPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;



chOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIMH, TMOJITBEPKAAIOIINE
Ka4eCTBEHHBI COCTaB pAa3JIMYHbIX HEOPraHWYECKUMX BEUIECTB, pPaCIIO3HABaTh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUUYECKUX
BELLECTB;

chOpMHPOBAHHOCTh YMEHHMM  pacKphIBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKLUil MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOro OajaHca
ITUX PEaKLUN;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakluy OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEILIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (npunuui Jle [laTensbe);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TPOLECCHI,
JIe)KalllMe B OCHOBE IPOMBIIUIEHHOIO IOJYy4YE€HUsI CEPHOM KHCIJIOTHI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTh NPEJCTABIECHUM 00 OOIIMX HAyYHBIX NPUHLHUINAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCIEHHUS C MCIOJIb30BAHUEM
MOHATHUSL «MAcCOBasl JIOJIsl BEIIECTBA B PAacTBOpPE», OObEMHBIX OTHOLIEHUH Ta30B
pU XUMHUYECKUX PEaKIMIX, MacCchl BEIIeCTBa WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOIO M3 YYACTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOrO 3 (eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHMs MacChl
BEILIECTB, IPEBPALLECHUS U COXPAHECHUS SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOATh MpaBuiIa MOJIb30BAHUS XUMHUYECKOM
nocyioil ¥ 1ab0OpaTOpHBIM O0OpYIOBaHMEM, a TaKXkKe IpaBwiIa OOpallleHus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIMIOJHEHUIO JIaDOPaTOPHBIX
XUMHUUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHM TUIAaHUPOBATh U BBHINOJIHATh XUMUYECKUN
HKCIEPUMEHT (pa3ylo’KeHUE MEpOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
ONPENEIICHUE CPEAbl PpPacTBOPOB BEIIECTB € IMOMOILIBI  YHUBEPCAIBHOIO
WHIMKATOPA, BIUSHUE Pa3INYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuH,
peakuuu MOHHOTO OOMEHa, KayeCTBEHHbIE peakIMu Ha cynbdaT-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMs, PELICHHUE JKCIEPUMEHTAJIbHBIX 3a1ad I10
teMam «Metamiel» U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0€3011acHOCTH IpU OOPALEHUH C BEUIECTBAMM U JIAOOPATOPHBIM 00OpYI0BAaHUEM,
NPEACTaBIATh PE3YJIbTaThl XUMUYECKOIO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakUuil W (OpMyIHpPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YJIBTATOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaluu, IHTepHeT U Apyrux);



chOpMUPOBAHHOCTb ~ YMEHHMH  coOJOAaTh  IpaBWia  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B LEJAX
COXPAaHEHHUsI CBOETO 3J0pPOBbS M OKPYKAIOILIEW IPUPOAHOM Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3JICUCTBUS HA KUBBIC OPTaHU3MBbI ONPEICIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CIOCOObl YMEHBIICHHUS U
MPENOTBPAILCHUS UX BPEAHOTO BO3JICMCTBUS HA OPTaHU3M YEJIOBEKA,

JUTST 00YYaroIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIUXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. bpaiins nis 3anucu XUMUYECKUX

dhopmyL.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

HaumenoBanue pa3jieoB 1 TeMm
NPOrpamMMbl

Ne n/m

KosinuecTBO yacoB

Bcero

Kounrposasusie
padoTsI

IIpakTH4eckue
pa6oTsl

DJIEKTPOHHBIE
(uudposbie)

o0pa3oBaTe/ibHbIE

pecypcbl

Pa3pen 1. TeopeTnyeckne 0OCHOBBI OPraHHY€eCKO XUMHH

[Ipenmet oprannueckoit xumun. Teopus

1.1 CTPOEHUS OPraHUYECKUX COSTUHEHUH A. 3
M. byrneposa
Hroro o pazneny 3
Pazzen 2. YriieBosopoast
2.1 [IpenenbHbIe YT1€BOIOPOABI — AJKAHBI 2
29 HenpenenbHble yriaeBoJIOPOIb: aIKEHEL, 6 1
’ aJIKaJMeHbl, alKUHBI
2.3 ApoMaTH4YEeCKHE YTIIEBO0POIBI 2
24 [IpupoaHble UCTOUHUKH YIIIEBOJIOPOJIOB U 3 |
’ uX nepepaboTKa
Hroro no pazneny 13
Paznen 3. Kuciopoaconep:kanme opraHudeckue coeInHeHHs
3.1 Crnuprsl. enon 3
32 Anpaerunasl. KapOOHOBBIE KUCIIOTHI. 7 1
’ CroxHbIe 3GUpbI
33 VrieBoasl 3 1




Hroro no pazzpeny 13
Pa3nen 4. A3oTcoaep:kaiue opraHu4ecKne coeTuHEeHUs

4.1 ‘ AMMHBI. AMUHOKHCJIOTHL. benku 3
Hroro o pazneny 3
Pa3nen S. BeicokoMos1eKyJIsSIpHBbIE COCAMHEHHSA

5.1 ’ IInactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanue pa3jaesioB u TeM nuppoBbIe
Ne n/m P Konrposbnbie | TlpakTuyeckue (undpp )
NMpOrpaMmbl Bcero obpa3oBaTesbHbIE
padoTsl padoTsl
pecypcsl
Paspen 1. Teopernyeckne 0CHOBBI XHMHH
Ctpoenue aromoB. [lepuoaudeckuil 3akoH
1.1 u [lepuoauueckas cucreMa XUMHUYECKUX 3
snemenToB Jl. 1. Menneneesa
12 Ctpoenue BemecTBa. MHOroooOpasue 4
’ BELIECTB
1.3 XUMHYECKUE PEAKLIU 6 1 1
Hroro no pazneny 13
Pazpnen 2. Heopranuueckast Xumusi
2.1 Meranmnst 6 1
2.2 Hewmeraisl 9 1 1
23 CBs13b HEOPTaHUYECKUX U OPraHUYECKHX )
’ BELIECTB
Uroro no paznmeny 17
Paszgen 3. Xumus u ;KM3Hb
3.1 XuMus 1 )KU3HD 4
Hroro no paszery 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







IHOYPOYHOE NIVTAHUPOBAHUE
10 KJIACC

Ne
n/m

Tema ypoka

KosiuuecTBO yacoB

Bcero

KonTtpoJjbHblie
padoTsl

IIpakTHyeckne
padoTsl

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE
pecypchl

IIpenmer oprannueckoil Xumuy, eé
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHE

Teopust cTpoeHHs1 OPraHMIECKUX

coeauHenuii A. M. Byrneposa, e€ ocHOBHbIE

TOJIOKCHHUA

Ipencrapnenne o KaaccupUKALUT
OpraHuyecKux BemecTB. HoMeHKIaTypa

(CI/ICTeMaTI/I‘IECKaﬂ) U TPUBHUAJIbHBIE HAa3BaHUA

OpPraHUYCCKUX BEUIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUH psan

Merasn 1 3TaH — npocTeine
TIpeICTABUTEIH AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

OTUIIEH U NIPONUIIEH — NPOCTENILINe
TIPEACTABUTENH AJTKEHOB

Ipaxtuueckas padora Ne 1. «Ilomydenue
9TUJIEHA U U3Y4YEHHE €TO CBONUCTBY»

Ankanuensl. byraguen-1,3 u
MetunOyraaues-1,3. [lomydenne
CHUHTETHYECKOTO KayuyyKa 1 Pe3HHBI




10

AJIKHHBI: COCTaB M 0COOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUN Psill. ALCTHIICH —
MPOCTEHIIHIA TIPEICTABUTENb ATKHHOB

12

BeIunciienus 1o ypaBHEHNIO XUMHYECKOH
peaxuuu

ApeHsI: 0eH30.1 1 TOTyol. TOKCHYHOCTH
apeHoB

13

I'enernyeckas cBs3b yriesoaopoaos,
NPpUHAICKAIIUX K pa3JIMYHBIM KJlacCaM

14

TIpupo/HblE HCTOYHUKHU YIIIEBOIOPOIOB:
MIPUPOJHBII Ta3 U IOIMYTHbIE He)TSHbIE rassbl,
He(PTh U MPOIYKTHI €€ TIepepaboTKH

15

ITpupo/iHbIe HCTOYHUKY YTIIEBOAOPOIOB:
TIPUPOJIHBIIT Ta3 U MOMYTHEIE HE(TSHbIE ra3bl,
He()Th U MIPOAYKTHI €€ nepepaboTKu

16

Kontponbhast paboTa 1o paszueny
«YTI1eBOOPOIBI»

17

HpeﬂenLHme OJHOATOMHBIE CIIUPThI:
MCTAHOJI XU 3TaHOJI. Boz[opom—la;{ CBA3b

18

MHoOroaToMHble COUPTHL: STUIEHIVIUKONIb U
TIIMLEPUH

19

@DeHo: CTPOeHHE MOJIEKYIIBI, (U3HUIECKUe H
XUMUYECKHe CBOMCTBA, IPUMEHEHHE

20

Anpaerunpl: GopMalbAeru U aueTanbaeru.
A1ueToH

21

OIHOOCHOBHBIC IIpeeTIbHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHasl U yKCyCHas

22

Ipaxtuueckas padora Ne 2. «CBoiicTBa




pacTBOpa yKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI U OJICMHOBAas KUCJIOThI, KaK

23 MPEACTaBUTEIN BBICIIMX KAPOOHOBBIX KUCIOT

2 MBbL1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHUCIIOT, X MOIOIIEE IelCTBUE
CIosKHBIE 2(UPBI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. ['HAPOJIU3 CIOKHBIX
3¢upoB

2% Kupsl: ruaponus, npuMeHeHue,
OuoJioruyeckast pojb KUPOB
VraeBoabl: COCTaB, KiIacCUPUKALHSL.

27 Bakneilue npenctaBuTenu: ritoKo3a,
(dpykro3a, caxaposa

28 Kpaxman u niesutionosa Kak IpupoHbIe
TOJIMMEPbI
Kontponbhas paboTa 1o paszueny

29 «Kucnopojconepxaniye opraHnueckue
COCIMHEHHS

30 AMMWHBI: METHJIAMHH ¥ aHUJIUH
AMVHOKHUCIOTHI KaK aM(OTEepHbIE

31 OpraHMYeCcKue COCUHEHHUS, UX
ouosornyeckoe 3uauenue. [lentums

1 benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS

3 OCHOBHEIE IMOHSATHS XUMHH
BBICOKOMOJICKY/ISIPHBIX COSTUHEHH I

34 OCHOBHBIC METOIbI CHHTE3a

BBICOKOMOJICKYJISAPHBIX COCILI/IHCHI/Iﬁ .




HJ'[aCTMaCCBI, Kay4yKH, BOJIOKHa

OBLIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KosinuecTBO yacoB

Bcero

KonrposbHbie
padoTsl

IIpakTH4eckne
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTeJibHbIE

pecypcbl

XUMUUYECKUH 37eMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypalus aTOMOB

Ilepuoauueckuii 3akoH u [lepuoandeckas
cucTeMa XUMHUecKux anementoB 1. U.
Menneneesa, UX CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHUsI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBONCTB
XUMHUYECKHX JIEMEHTOB M UX COCIUHECHHII 11O
rpymniaM 1 rnepuojam. 3HaueHue
MEPUOIMUECKOr0 3aKOHA U CHCTEMBI
XxuMHu4eckux aementoB .M. MeneneeBa B
Ppa3BUTHU HAyKU

CTpOEHI/Ie BeulecTBa. XUMMUYECKast CBs3b, eé
BHU/bI; MCXaHHU3MbI 06pa301331—11/1$1 KOBaJICHTHOM
CBA3HU. Boz[opoz[ﬂa;{ CBA3b

BanentHocTb. 9JI€KTp00TpI/ILIaTeJ'II>HOCTB.
Cremnenp okuciacHus. Bemecrsa
MOJICKYJISIPHOI'O M1 HEMOJICKYJISIPHOT'O
CTPOCHUA

ITonsTue o qucnepcHbIX cucteMax. VicTuHHbIE
¥ KOJJIOWIHBIE pacTBOpbI. MaccoBasi 10Jist
BEIIECTBA B PacTBOpE




Kiaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKuX coequHeHn. ['eHeTHecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3INYHBIX
KJIaCCOB

10

Knaccudukanms XuMHUIeCKUX peakiui B
HEOPraHW4eCKOW ¥ OPraHNnIeCKOH XUMHUH.
3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHHsI U TIPEBPALLCHUS SHEPTUH TIPU
XUMHUUYECKHX PEAKIHIX

Cxopocts peakuun. OOpaTHMBbIe PEaKIUH.
XvMu4eckoe paBHOBECHE

Ipakrrueckas padora Ne 1. «BinusiHue
pa3IHYHBIX (AaKTOPOB HA CKOPOCTH
XMMHUYECKON peaKkiuum»

11

DnekTposuTrdeckas aquccoruanys. [lorstue o
BoZopogHOM nokasatene (pH) pactBopa.
Peakiun noxnoro oomena. ['maponus
OpraHUYeCKUX U HEOPraHWMYECKUX BELIECTB

13

14

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIC PEaKIIUH.
IonsTHE 00 ANIEKTPOJM3E PACIIIIABOB H
pacTBOpoOB couieit

KonTtposnbHast paboTa 1o paszaeny
«TeopeTrueckrue OCHOBBI XUMHUI»

Mertaibl, ux nosoxxenue B [lepuonudeckoit
CHCTEME XUMUYecKuX ssiemenToB [1. W.
MenzesneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0ume Gpu3ndecKue CBONCTBa
METaJIJIOB




CriaBbl METAIUIOB. DIEKTPOXUMHUYECKUH PsiT

15 HaNpsOKEHUH METaJUIOB
XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAJLIIOB

16 (HaTpui, Kanui, KaIbIUNA, MaTHUIA,
QITIOMHHUI ) ¥ UX COCTUHECHHIA

17 XuMHYeCKue CBOWCTBA XpoMa, MEIM M UX
COCIMHEHUI

18 XHUMHYECKHE CBOMCTBA IMHKA, XKelle3a U UX
COCIMHEHHI
IIpaktuueckas padora Ne 2. "Perienue

19 9KCIIEPUMEHTAJIBHBIX 33]1a4 110 TeMe
«Metamien"
Hewmetannsl, ux nosnoxxenue B Ilepuonudeckoit

20 cHCTeMe XUMU4ecKux snementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB
®du3nyueckue CBOMCTBA HEMETAJIIOB.

21 AJoTponus HeMeTauIoB (Ha IpuMepe
KUCIopona, cepsl, hocdopa u yriaepona)

2 XUMHYECKUE CBOWCTBA I'aJIOTEHOB, CEPbl U UX
COCIUHEHHI

2 XuMHYecKue CBOWCTBa a30Ta, pocoppa 1 ux
COCIMHEHHI

24 XuMuyeckre CBOICTBA yriiepoa, KpEMHUS U
HUX COEIUHEHUI

25 IIpumeHeHne BaXkHEUIINX HEMETAIIJIOB U UX
COeIUHEHUN

2% O00011IEHE ¥ CUCTEMATH3ALMS 3HAHU 10

teme «Hemeramisly. Beruncienus mo




YpaBHCHUAM XUMHUYCCKUX pCaKHI/Iﬁ u
TCPMOXUMUYECCKUE paC'-IéTBI

27

28

Ipaxtuueckas padora Ne 3. «Pemenue
JKCIIEPUMEHTANBHBIX 33724 110 TeMe
"HemeTtamnbt"»

KontponbHas paboTa no TeMaMm «MeTais» U
«Hewmetamien»

29

HeOpFaHI/I‘IeCKI/Ie 1 OPraHnu4YeCKrEC KUCJIOTHI.
HeOpFaHI/I‘IeCKI/Ie 1 OPraHn4Ye€CKrUe OCHOBAHUSA

30

AmdoTepHbIe HeOpraHUYeCKue u
OpraHH4ecKye coefuHeHus. [ eHeTnaeckas
CBSI3b HEOPTAHHIECKHX M OPraHNIEeCKHUX
BEIIIECTB

31

Poib xuMuM B 00ecrieueHu N 3KOJ'[OFI/I‘{€CKOI>1,
3HepFeTH‘IeCKOﬁ U TUIIEBOM 6630HaCHOCTI/I,
Ppa3sBUTUH MCANITUHBI

32

Ipencrapnenus 06 OOLUIMX HAYIHBIX
MPUHLUIAX TPOMBIIUICHHOTO TOJy4eHUs
BaKHEHILUX BEIIECTB

33

Yenosek B MHUPE BEUIECTB U MaTEpHUaIOB

34

XuMus 1 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» Xumus, 10 xnacce/ I'a6puensu O.C., O01mecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe o01iecTBo «M3naTenbcTBO
«IIpocsernieHue»

* Xumus, 11 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «IPODA»; AkiimonepHoe o011ecTBo «31aTenbcTBO

«HpOCBeLLICHI/Ie»

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJISA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroandeckoe mocobue — 6a30BbIii
ypoBeHb» - M.: [lpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3ajadax,
ynpaxuHeHusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Ymakoa «Xumus 11 kiacc:
KouTponbsHble 1 mpoBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuesnsn, I'.I'.JIsicoBa, A.I'.Bpeaenckas «Xumus 11 knacc:
Hacronpnas kaura juis yaurens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIbicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnas kaura juis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoymoBa «3agauu o XuMuu 1



criocoObl ux pemenus» - M.: «Jlpodar», 2021rox.

7. B.I'. lenucoBa «Xumus 11 kiacc noypodHble TUIaHbl IO YYEOHUKY
O.C.I'abpuensna, I'.I".JIeicoBoit» - Bonrorpaa» Yuurens 2018ro.

8. M.A.Psa6oBa, Y.HO.HeBckas, P.B.JIuako «Tectsl mo xumum 11 xiracey, - M.
Dx3ameHn, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoymMOoB «XUMHUYECKUH SKCTIEPUMEHT B 11KoJe 11

kiaccy; - M.: Ilpoda. — 2019 rox.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

http://www.chemnet.ru ['azeta « XuMusi» u callT Ay yuurens «5 uay Ha ypok
XUMHUID

http://him.1september.ru Equnas xomnexius [{OP: TlpenmeTrHas Komiekius
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuUHBIE
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o0mieo0pa3oBaTenbHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccutickast onummnuasa mkoJIbHUKOB 1O XUMUHU
http://chem.rusolymp.ru Opranndeckasi XuMusi: SJEKTPOHHBIA YICOHUK 151
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JEKTPOHHBIN YyUeOHUK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMHUS
http://www.chemistry.ru Jlucraniimonsas oJuMIIMaaa Mo XuMUH:

TGHGKOMMYHI/IKaL[I/IOHHIJﬁ O6paSOBaTCHBHBII>’I ITPOCKT


http://www.chemistry.ru/




