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MNOACHUTEJIBHAS 3AIIMCKA

[TporpammMa 1o XMMHM Ha YpOBHE CpeJHEro 001ero oopazoBaHus pa3paboTaHa HA OCHOBE
®OenepanpHOTo 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (emepalibHOi 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaqbHOM ToCyIapCTBEHHOM
oOpaszoBarenbHoM cta”aapre COO, ¢ yu€rom Konuenuuu npenojaBaHusi yueOHOro IpenMera
«Xumus» B o0Opa3oBaTesbHBIX oOpranm3anusx Poccuiickoit ®@exnepauuu, peagu3yroOLMX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MONOKEeHUN «CTpareruun pa3BUTHA
Bocniutanus B Poccuiickoit ®enepanuu Ha mnepuwon g0 2025 roma» (Pacmopshkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOAOB K pa3pabOTKe MporpaMMbl IO XUMHH, K OIpENeNeHUI0 o0Iei
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIINXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIICTITYaJbHBIE TOJOXKCHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LENed, COJepXKaHMsl, pPE3yJlbTaTOB OOydyeHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, IIOJYy4aeMOE€ BBIITYCKHHUKaMu  0011e00pa3oBaTeabHOM
OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAIOIIMM 3TallOM PEAIN3aLUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOM cHucTeMe XMMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHSI MHPOBO33PEHHSI M OOIIEH KyIbTYpHI
YeJloBeKa, a TaKK€ OHKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/10pOBbIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00y4aroLMXCsl HA YPOBHE CPEIHEro
o0miero oO6pa3zoBaHUs CpEeICTBaMHM y4yeOHOro mpeamera «XuMHs», COJIepKaHUe M IMOCTPOCHHE
KOTOPOTO OINpEAETCHBl B IMPOrpaMMe MO XHMHU C Y4ETOM CIEHUPHUKH HAyKH XUMHH, €€
3HA4YCHUs B MIO3HAHUH MPUPOJIBI U B MATEPHAIHHOM KU3HH OOIIECTBA, & TAKXKE C YIETOM OOIIUX
Hesell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUMX COBPEMEHHOE COCTOSHUE CHCTEMBbI CPEIHEro OOIIero
obpasoBanus B Poccutickoii @enepanuu.

XuMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK MUTPaeT 0COOYIO pOJib B COBPEMEHHOU
LUBWJIN3ALUK, B CO3JaHUU HOBOW 0a3bl MaTepHabHOW KyibTypbl. OHa BHOCUT CBOHl BKJaja B
(dopMHpOBaHUE PALIMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3[JaHHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpYKaroIlleM MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOpoe (HOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMaHUs BEUIECTBEHHOI'O COCTAaBAa OKPY’KAIOILIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C€ JPYrMMH €CTECTBEHHBIMM HayKaMHd, XHMHUS CTaja
HEOTHEMJIEMOI 4YacTbI0 MHUPOBOHM KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa U
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3HMJareibHas, Kak HayKa
BBICOKMX TEXHOJOTMH HAaIpaBiieHa Ha PEHICHHE TIIIOOANTBbHBIX MPOOJIEM YCTOHYMBOTO Pa3BHTHUS
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTHYEeCKOM, NMIIEBON, 3KOJOIMYECKOW Oe30MacHOCTH U
OXpaHBbI 3/I0POBbS.

B coorBercTBHM ¢ OOmMMH LEISIMH M TPUHIMIIAMH CpEeIHEro olmiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 0a30BbIi YpOBEHb U3YUEHUS) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJArOTOBKY OOYy4aroIIMXcCsl, HEOOXOAUMYIO UM JUIs
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
IPOIOJDKEHHS 00Pa30BaHMs B PA3IMYHBIX 00IACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBisitoliuMu  npeaMera «XuMus» SBISIOTCA 0a3oBble Kypcbl — «Opranuyeckas
XUMHUA» U «O011as 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUs KOTOPbIX



SBIISIFOTCS OCHOBBI 0a30BOI HAYKU: CHCTEMA 3HaHUH MO0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHN U3 O0IIel XUMHH) U OpraHnYecKor xumuu. OOopMHUpOBaHUE JAHHOW CHCTEMbI 3HAHHMA
Opyd HM3YYCHUU TMpenMeTa OOECIeYrBAEeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO MHOT000pasus
BEIIECTB Ha OCHOBE OOIINX MOHSITHI, 3aKOHOB M TEOPUI XUMHUH.

CrpykTypa coaepxanus KypcoB — «Opranuyeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpOBaHA B MpPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/a K M3yYEHUIO
yuaeOHOro Marepuaia W OOYCIIOBJICHA HCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWI Ha
ONpEeNENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYecKOW XHMHHM BELIECTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHSI OPraHMYECKUX COECIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX IPEJICTABICHUNW O CTPOCHUH BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BENIECTBAaX HAlOTCA B PAa3BUTHHA — OT YIJIEBOJIOPOJIOB IO
CIIOKHBIX OMOJIOTHUYECKH AaKTHUBHBIX COCAMHEHHMH. B Kypce opraHnMueckoil XMMHUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIero 0o0pa3oBaHUsl MEepBOHAYAIbHBIC
IIPEJICTABICHUSI O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLINH.

[lon HOBBIM yrjioM 3peHusi B mpeamere «XHuMHus» 0a30BOTO YpPOBHS paccMaTpHBACTCS
W3YUYCHHBIII Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUYECKHM MaTepuanl u
dakTosornyecKkue CBEACHHs O BEIIECTBaX M XMMHYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHUs» O00yUJaIOMIMMCS MPEIOCTABISIETCS BOSMOKHOCTh OCO3HATh
3HAYCHHUE TEPUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKUX U METOMOJIOTUYECKHX TTO3ULHUH,
rIyOke TMOHSATh HUCTOPUYECKOEe H3MeHeHue (YHKUIMH 5TOro 3akoHa — OT obOoOmaromieit 10
OOBSACHSIOLIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaOXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKXKE 0 XMMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
jpononHserca B Kypcax 10 wum 11 kimaccoB »3iemMeHTaMu  COAEpXkKaHUs, HNMEIOLIUMHU
KyJIbTYPOJIOTHYECKH M TPUKIAAHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHHUMAHUIO
B3aMMOCBSA3M XHMHUU C JIpYTMMH HayKaMM, pacKpblBaloT €€ pojib B I103HABAaTEIbHOU U
IPAKTUYECKON JESITEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHS K IpoOIEcCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUH XUMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMaXx, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIIMBATh WH(OPMAIMIO ¥ TMPUMEHSTH €€ JUIsl TIONOJHEHHs 3HAHUHN, PelICHUs
MHTEJIJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIEI0BATENIbCKUX 3a1ad. B 1enoM conepkanue
yueOHoro mpeamMera «XuUMUs) JaHHOTO YPOBHS M3yU€HUs OPUEHTHPOBAHO HA ()OPMUPOBAHUE Y
00y4aromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJisi TOHUMaHusl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPraHMYECKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SBJICHUM MyTEM IKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXKIYy HOBBIMU (PAaKTaMU U TEOPETUYECKUMHU MPEANOCHUTKAMU,
OCO3HAHHE POJIM XMMHUU B PEUICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke mpodiieM cOepeskeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBbIX TEXHOJIOTMI U MaTEpUAIOB.

B nmane pemenust 3amad BOCHUTAHMSA, Pa3BUTHS W COLUAIM3ALMU  OOy4aroluXcs
NPUHATBIE MNPOrpaMMON IO XMMHUHM IOJAXOJbl K ONPENEICHUIO COJAEPKAHUS U IOCTPOECHUS
npeaMeTa mpeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JIEHCTBUHM, MMEIOIINX
0a30Boe 3HAUCHHE IS PA3IMYHBIX BHJIOB JCATEILHOCTU: PEUICHHUs MTPOOJIeM, ITOMCKa, aHAIN3a U
o0paboTkn wuH(pOpMAIMK, HEOOXOOUMBIX JJIs MPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCJIEI0BATENbCKON IEATEIbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B TO3HAHUU XUMUU.



B npakTtuke npenoaBaHus XMMHH KaKk Ha YpOBHE OCHOBHOT'O OOIIIer0 00pa3oBaHMUsl, TaK U
HA ypOBHE cpemHero oOmiero oOpa3oBaHUWs, TMPU  ONPEICICHUH  COJEPKATEIBHON
XapaKTePUCTHKHU IeJiel M3Y4YeHHsS IMpeJMeTa HalpaBlICHHUEM IEePBOCTCIICHHOW 3HAYUMOCTHU
TPaIMUMOHHO Tpu3HAETcs (OPMUPOBAHHE OCHOB XUMHYECKOW HAyKu Kak o0nactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUUYECKOW [EATENIbHOCTH YeJOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJibTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKoW MOAXOA K
OTIPE/ICIICHUIO TEJICH N3YUCHHUS MTPEIMETa SBIISETCS BIIOJIHE OMPABIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEISAMHU H3y4YeHUs MpenMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmupoBaHuE cHCTEMbl XUMHUYECKHMX 3HAHUW KaK BaXKHEHIIEeH cocTaBismomen
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXKaT KIIIOUEBbIC MOHSTHS,
(dyHIaMEHTAIBHBIE 3aKOHBI M TCOPHUH XHWMHHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHWH MHPOBO33PCHUECKOTO XapakTepa,
O3HAKOMIJIEHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHWS BEIIECTB U
XUMHUYECKHUX PEaKiuii, HeOOXOIUMBIX ISl PHOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHX SBICHUHN, HIMEIOIINX MECTO B MPUPOJE, B IPAKTHUECKON U
IMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHUEM XHWMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0Oe30MacHOro
oOpallleHusi C BeleCTBaMHU.

Hapsiny ¢ atum, comepkarenbHas XapakTepUCTUKA LIeTIe U 3a/a4 U3y4eHHUs MpeaMeTa B
porpaMMe 1Mo XMMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHcTeMe cpeaHero oOmiero ooOpaszoBanus. CeromHs B MPENOJaBaHUKW XUMHUU B OOJbIICH
CTCTIICHH OTMAETCS TPEIIOYTEHUE MPAKTUYCCKOW KOMIIOHCHTE COJICpKaHUs OOydYeHUs,
OPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OIIe00pa30BaTeIbHOM  OpTraHU3allNu,
BJIQ/ICIONIEr0 HE HAOOpOM 3HAHUMU, a (HYHKIHMOHAIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMCHHSIMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHOW KU3HU JJIS PEIICHUS
MPAKTHYECKHX 3a7ad.

B cBsa3u ¢ oTUM mpH M3y4YeHHHM TMpeAMeTa «XHUMHs» JOMUHHUPYIOIIEE 3HAaYCHHE
MPUOOPETAIOT TaKUE 1eNU U 33/1a4H, KakK:

amantanus OOydJarIMXCSd K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOMIETOCS  MUPA,
dbopMupoBaHHE MHTEIUIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY NPHUHATHUIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

dbopMupOBaHHE Y OOYYAIOIIMXCS KIIFOYEBBIX HABBIKOB (KJITFOYEBBIX KOMIICTCHIIHN),
UMEIONINX YHUBEPCAIBHOE 3HAYCHHUE JIJISl PA3IIMIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIEM,
MOMCKA, aHaimu3a W 00paboTKM WHGOPMAIMU, HEOOXOIUMBIX JUIsI MPUOOPETEHHUS OIbITa
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWW XHWMHUH, a TaKkKe ISl OILICHKHU C
MO3UIMI SKOJIOTHIECKON 0€30MacHOCTH XapaKTepa BIHMSHIUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OPraHu3M YeJIOBEKa U IPUPOTHYIO CPEIY;

pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, MHTEIIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE 3HAHMUS 10 XUMHUU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCIIOJIL30BaTh COBPEMECHHBIEC MH(DOPMAIIMOHHBIC
TEXHOJIOTHH JIJISl TIOMCKA ¥ aHAIN3a y4eOHOW M HAyYHO-TIOMYJIIPHONW HH(DOPMAIIMH XUMUIECKOTO
COJIepKaHUs;



dbopMupoBaHUE U pa3BUTHE y O0YYAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HaOJII0aTEIEHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPHU TUTAHUPOBAHUH U MPOBEIACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOydaromuxcs YOeKIEHHOCTH B TYMaHHUCTHUYECKON HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pONIM B  pPEIICHUU TJI00AIbHBIX MPOOJEeM  palMOHAIBHOTO
MPUPOJIONIONB30BAHUS, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB M COXPAaHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OCpEKHOrO OTHOIICHHUS K TPHPOJEC U CBOEMY
3/I0POBBIO, & TAKXKE MPUOOPETEHUS OIbITa UCIIOJIB30BAHUS MOTYYCHHBIX 3HAHUM JUJISl TPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B y4ueOHOM maHe cpemHero odmiero odopazoBaHus mpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acT «ECcTecTBEeHHO-HAYYHBIC PEAMETE.

OO1ee yucinoO 4acoB, OTBEAEHHBIX JUIS U3YyUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kimacce — 34 4vaca (1 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Henento).



COJEP)KXAHUE OBYYEHUA

10 KJIACC
OPITAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannueckoi XUMHUM: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYEHHE B MOJIYYCHUH
HOBBIX BEILECTB U MaTepuasoB. Teopus cTpoeHus: OpraHuuecKkux coequHennii A. M. bytneposa,
e€ OocHOBHbIe MOJIOKEHUA. CTpyKTypHbIE (DOpPMYJIBI OpPraHUYECKUX BellecTB. ['omonorus,
u3omepus. XuMU4ecKasi CBsI3b B OpraHM4eCKUX COCUHEHUSIX — OJMHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHuyeckux  BemecTtB.  Homenknarypa
OpPraHMYECKHUX COCIMHEHHM (cucTeMaTHyeckas) M TpHUBHAJIbHbIC Ha3BaHUS Ba)KHEHIIUX
IIPEJICTaBUTEINIECH KIIACCOB OPraHMYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOIIOACHHWE U ONMCAaHUE JAEMOHCTPALIMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IPU HarpeBaHUH (I1aBIeHUE, OOYIIIMBAHUE U FTOPEHNUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psiA. MeraH um 3TaH — mpocreluine
IpPEJCTaBUTENIN aJIKaHOB: (U3MUECKHE M XUMHMUYECKUE CBOMICTBa (peakUuu 3aMeLIeHHs U
TOpEHUs1), HaXO0XKJCHUE B IIPUPOJE, OIyUYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI pAll. DTHWIEH U NPONWIEH — MIPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUYECKHE CBOWCTBA (PEaKIMHU TUAPUPOBAHHSA,
rajJJoreHUPOBAHUS, TUIPATalluH, OKUCIEHHS U TIOJIMMEpU3allun ), OJy4eHHEe U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loayyeHrne CMHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKHH psiA. ANETWieH —
IPOCTEHIINI MPEJICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3UUYECKHE M XUMUYECKHAE CBOICTBA
(peakuuy ruIpUpOBaHUs, raJIOTCHUPOBAHUS, TUAPATALUH, TOPEHNUS), [TOJyYEeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, CTpoeHHE, (PHU3MUECKHE W XHMHUYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAHUSI M HUTPOBAHMS), MOIY4YEHME M HpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolucmea (peakyuu 2ai02eHuposanus U HUmMpOoBanus), noayderue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHuecKas CBS3b MEXIY YIVIEBOJOPOJaMH,
IPUHAIEKAIMMU K pa3IM4HbIM KJ1accaM.

[IpupoaHble UCTOYHHUKH YTIIEBOIOPONOB. [IpupoaHbIid Ta3 ¥ MOMyTHRIE HE(TAHBIC Ta3bI.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku He(TU: MEeperoHka, KpeKUHT
(TepMUYECKH, KaTaTUTUYECKHil), muponus. IIponykTsl nepepaboTku He(TH, UX IPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib 1 IPOJYKThI €ro nepepadboTKu.



OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YECHMs BEUIECTB U MX IPEBPAILECHUN: O3HAKOMIICHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekinu «HedTs» u «YTromby, MogenupoBaHue
MOJIEKYJ YTJEBOJOPOJOB W TaJOT€HONPOU3BOAHBIX, IPOBEICHHE HPAKTHYCCKON pPabOTHI:
IIOJIyYEHUE 3TUIICHA U U3YUYEHUE €TI0 CBOMCTB.

PacuérHbie 3agayn.

Bblunciienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
UCXOJHOI0 BEIIECTBA WJIM MPOAYKTAa pEaklUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WIIM IIPOAYKTOB PEAKLIUN).

Kucsiopoacoaep:xamme opranndeckue coelMHeHUs!

[IpenenbHbple OAHOATOMHBIE CHUPTHL. MeETaHOI M 3TaHON: CTPOEHHE, (U3HUECKHE U
XMMHUYECKHE CBOWCTBA (peakUuu C aKTHMBHBIMH METaJlIaMH, IaJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHne. Bogopoansle cBsI3u MeX1y MOJIEKYJaMHU COUPTOB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKA.

MHoOroaToMHbl€ CHUPTHL. JTUJICHIJIMKOJIb W IJIMLEPUH: CTPOEHHE, (PU3UUECKHE U
XMMHYECKHE CBOMCTBA (B3aUMOAEUCTBHE CO IIETOYHBIMUA METalIaMU, KaYECTBEHHAsI peaKlUsl Ha
MHOrOaTOMHbIE cHupThl). JleficTBue Ha opraHusm uesnoBeka. llpuMeHeHue riauuepuHa u

STUJICHTJIUKOJISL.

@DeHoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHe cBoMCTBA. TokcuuHOCTh (heHoa.
[Tpumenenue peHoma.

Anpnerunsl M Kemouwl. DOpManbIeruj, aueTambACTHA: CTpOCHue, (Qusmueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAHOBIICHUS, KaYCCTBEHHBIC PEAKIUH),
NIOJTy4EeHUE U IPHUMEHEHHE.

OMHOOCHOBHBIEC TIpe/iebHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, PU3NYEeCcKHe 1 XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIME ISl Kiacca KUCIOT, peaKius
stepudukanmu), mnoiyueHne U mnpumeHenwe. CTeapuHOBass M OJEUHOBAs KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE ICHCTBHE.

CrnoxHble dQHUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. bruonoruueckas poiib KUPOB.

VYrneBoabl: cocTaB, KiaccupuKalus yriaeBoaoB (MOHO-, TU- U MoJncaxapubl). [ mroko3a —
OPOCTEHIINK MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUYECKUE M XHUMHUYECKHE
cBoiicTBa (B3aumogeicTtBue ¢ ruapokcuaoM Meau(ll), oxucieHune amMmuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHWE, OpOKCHHE TJIOKO3bI), HAXOXKJICHHE B TMPUPOJIE,
npuUMeHeHue, Ononorunyeckas poib. @orocunte3. OpykTO3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnronosa kak npupoasbsle noaumepsl. CTpoeHrne Kpaxmaya U LeJUTF0JI03bI.
Ou3nuecKue U XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KAUeCTBEHHAS PEAKIIUS C HOIOM).

DKCTHepUMEHTAIbHBIE METOAbl M3Y4YeHHsS BEIIECTB M HMX IMPEBpAIlEHUI: MpOBEICHUE,
HAOMIOJICHUE U OIKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIC
peakuuy OJIHOATOMHBIX CHHUPTOB (OKMciIeHHE 3TaHosia okcuaoM wmeau(ll)), MHoroaromHbIX
cnupToB (B3auMoaelcTBue mmuepuHa ¢ ruapokcugoM Mmenu(ll)), anpaerunoB (oxucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmemu(Il), B3ammopeicTBUe
Kpaxmajia C HOJOM), MpPOBEICHUE NPAKTHUYECKON pabOThI: CBOMCTBa pPacTBOpa YKCYyCHOMH
KHCJIOTHI.

Pacuérnsble 3anaum.



Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIMH IO W3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJTHOTO U3 MCXOTHBIX BEIIECTB WJIM IPOJIYKTOB PEAKIINN).

AzoTcoaeprkalie opraHu4ecKue CoeIMHEHMs..

AMHUHOKHCIOTBI Kak aMm@oTepHble oOpraHuyeckue coenuHeHus. Pusnyeckue u
XMMHUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha HOpuUMepe IMLMHA). buojoruuyeckoe 3HaueHHe
aMHHOKHUCIOT. [lenrTupl.

benku kak npupoJiHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. IlepBuuHas, BTOpHuYHas U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBa O€JKOB: THUAPOJU3, JEHATypalus,
KaueCTBEHHbBIE PEAKIIMU HA OEIIKH.

DKcrepuMEeHTAbHBIE METOIBl W3YYEHHUS BEIIECTB M HMX IpEBpalleHHil: HaOIrogeHue u
ONKCaHHWE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OENKOB IpH HArpeBaHWUH, LIBETHBIE
peakiuy OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPU3ALNHU, CPEAHssA MOJIeKyisapHas macca. OCHOBHBIC
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — IMOJIMMEepU3aLus U MOJUKOHICHCALUS.

OKclepUMeHTalbHbIE METO/bl M3YUEeHHUs BEILECTB M HUX IPEBpAlllEHHH: 03HAKOMIIEHUE C
00pa3aMu MPUPOIHBIX  UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpenMeTHBIX CBs3eil Ipu M3ydeHUHM opraHumdeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSATHHA, TaK WU
TOHSATHH, SBJISIFOIINXCS CUCTEMHBIMU JIJISI OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYIHOTO IIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHS: sIBI€HHE, HAy4YHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaJlIW3, CHUHTE3, KJIacCU(pHUKAIMs, MepPUOJAUYHOCTb, HAOIIOJCHUE, HU3MEpEeHHe,
9KCHEPUMEHT, MOJIETUPOBaHHE.

dwusnka: Marepus, YHEPTUs, Macca, aToM, FIEKTPOH, MOJIEKYJa, YHEPreTUIECKUN YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (PU3MUECKUE BETMYUHBI U EAMHUIIBI
UX U3MEPEHUSL.

buonorus: knerka, opranusM, Ouocdepa, oOMeH BeleCTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BemecTBa (OCIKH, yrIIeBOABI, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHo0rus: NUILEBbIe MPOAYKThI, OCHOBBI PAllMOHAIBHOTO UTAHUS, MOIOIIUE CPEACTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE ITPenapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XuUMUYEeCKUH 3eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTpOHHas 000JIOUKa.
DHepreTHYecKue ypOBHH, TIOyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- ameMeHThl. OcoOeHHOCTH
pacrpeziefieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DJeKTpOoHHas KOH(UTYpaLusl aTOMOB.



ITepuognueckuit 3akoH u llepumonnueckas cucrema xumudeckux siemeHtos [I. U.
MengeneeBa. Cpsi3p nepuoanyeckoro 3akoHa M llepuonnueckoil cucTeMbl XUMHUYECKHX
anemenToB J[. Y. MenzaeneeBa ¢ COBPEMEHHOH TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIIOKHBIX BEIIECTB
110 'pynnaM U nepruojam. 3HaueHue NEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAyKHU.

Crpoenue BemiecTBa. XHUMMYECKass CBs3b. Buabl XHMMHYeCKOHl CBs3M (KOBaJeHTHas
HETOoJISIpHAsi U TOJISIpHAsl, MOHHAS, METAJUTMUYecKas). MexaHu3Mbl 00Opa3oBaHUsI KOBAJCHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLEeNTOpHbI). Bogopoanas cBsa3b. BaneHTHOCTD.
DNeKTpOOTpULATENBHOCTD. CTENeHb OKUCIIECHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYJISIpHOTrO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUIIA
KPUCTAINTMYECKOUN PEIIETKH.

[TonsiTvie 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10
BEILIECTBA B paCTBOPE.

Knaccudukanus Heoprannuecknx coeanHeHuil. HomeHnknarypa HeopraHMueCKuX BEIIeCTB.
['enernueckas cBA3b HEOPraHUUECKHUX BELIECTB, IPUHAIEKALINX K Pa3IMYHbBIM KJIaccaM.

Xumnueckas peakuus. Krnaccupukanus XMMHUYECKHX peakUuil B HEOpPraHHMYeCKOW Hu
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHUsSI MACCHI BEILECTB, 3aKOH COXPAHEHUsS U NPEBPALLECHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT pa3iu4yHbIX (hakTopoB. OOpaTHMbIE pEaKIHU.
Xumuyeckoe paBHOBecHe. PakTOpbl, BIUSAIOIUE HA COCTOSHHE XUMHYECKOIO PAaBHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponaurnyeckas auccouuanus. CuibHble M cialOble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KHUCIas, HEUTpaJIbHAs, IIEJI0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUHU.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4Y€HUs BEIIECTB M UX IPEBPALLCHUN: JEMOHCTpalus
tabmui «llepuoguyeckas cucrtema xumuueckux siemMeHToB Jl. . MenpaeneeBa», u3ydeHue
MoJieJIe KPHUCTAJUIMYECKUX PELETOK, HaOII0JEHUE M ONHCAaHUWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3jIoXKEeHHE MEepPOKCHAa BOAOPOJAa B IMPHUCYTCTBUM KaTalln3aTopa,
OIPEZICIICHUE CPENbl PACTBOPOB BEILIECTB C INOMOLIbI YHUBEPCAIBHOIO MHIUKATOpA, pEaKkLUuu
MOHHOTO OOMEHa), MPOBEJIEHUE NPAKTHUUECKON paboThl «BnusHue pa3nuuHbIX (AaKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIM.

PacuérHbie 3agaun.

Pacu€rbl 10 ypaBHEHHAM XUMHUYECKUX PEAKLUHI, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIB30BaHNUEM TIOHATHS «MACCOBas J0JIs BEIIECTBAY.

Heopranuyeckass xumus

Hemeramnel. [lonoxenne HemerauioB B llepuoanueckoil cucTeMe XHMHYECKUX
anementoB J[. M. MenzaeneeBa u 0coOeHHOCTH cTpoeHUs aromoB. dusnueckue cBoiicTBa
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAIIOB (Ha IpUMeEpe KUCIOpoa, cepbl, ocdopa u yriaepoaa).

XVMUYECKHE CBONCTBA BAXKHEUIINX HEMETAUIOB (TAJOT€HOB, Cephl, a3ota, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUI0B, KUCIOPOACOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCTMHCHUN).

[IprMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. 1lonoxenue metainoB B llepruoanyeckoi cucTeMe XUMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue



¢dbuszndeckue coricTBa MeTauioB. CIIaBbl METa/UIOB. DJICKTPOXUMHUYCCKHN PsJl HAINPsSOHKEHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWMIIMX METAJUIOB (HATpPUM, Kaluid, KaJabI[Ud, MarHuu,
QTFOMUHHH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHM.

O6mue criocoObl moaydeHus: MeTauioB. [IpuMenenne MeTamuioB B OBbITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHUs BEUIECTB U MX MPEBPALLCHUNA: H3YYCHHUE
KOJUTEKIINH «MeTaJuThl ¥ CIUIABBD), 00pa3IoB HEMETAIUIOB, PEIICHHE SKCIICPUMEHTAIBHBIX 3a/1a4,
HAOJIOJICHUE W OIMCAHHWE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aWMOJCHCTBHE
TUJIPOKCUJIA ATIOMUHHUS C paCTBOpPaMHU KHUCJIOT U II€JI0YEeH, KaueCTBEHHbIC PEAKIIMM Ha KaTHOHBI
METaJlIOB).

Pacuérnnie 3agaumn.

Pacuétpl macchl BemiecTBa MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00BbEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIMH BELIECTB, pacu€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUHU, €CIIH OJTHO U3 BEIIECTB UMEET IMPUMECH.

XuMus 4 )KU3Hb

Posib xumMuu B 0GecriedeHnn 3K0JIOTNYeCKOi, S3HepreTUUeCKON U MUIIEBON Oe30M1aCHOCTH,
pa3BUTUN MeAULIMHBL. [[OHATHE O HayYHBIX METO/aX MMO3HAHMS BELECTB U XUMUYECKUX PEAKLIUH.

[IpencraBnennst 00 OOmMMX HAYYHBIX MNPUHOWINAX IPOMBIIUICHHOTO TOJYYCHHUS
BAKHEHIINX BEILIECTB.

YenoBek B MHUpE BEIIECTB U MaTEpUAIOB: BAKHEHIIME CTPOUTENIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepuaybl, KpPacku, CTEKJIO0, KepaMuKa, MaTepuajbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpPraHM4eCKUE U MUHEpPaIbHbIE y10OpEHUS.

XrMHs U 3[J0pOBbE YEJIOBEKA: IPAaBWJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiia 6€30MacHOI0 MCI0JIb30BaHMSI ITPENapaToB ObITOBON XUMUH B TOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanms MeXNpeaMETHBIX CBS3€H MpHU U3y4eHHH OOIIel M HEOPraHWYEeCKON XUMHU B
11 kyacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSITHH,
TaK U NOHATHMH, SABJISAIOUIMXCA CUCTEMHBIMU JJI OTIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHSs, aHAJIN3,
CHHTE3, Kiaccu(uKauusi, TEePUOJUYHOCTh, HAONIO/IEHHE, HKCHEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHMUE, SBJICHUE.

®usuka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HU30TOII,
pPaZnoOaKTHBHOCTh, MOJIEKYJa, YHEPreTUYeCKUN YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIECTBA, (PU3NUECKHUE BEIMYMHBI U €IUHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouochepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, OOMEH BEIIECTB B OPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKas] IPOMBIIIIEHHOCTD, MeTaJLITyprus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepUasos, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJICTBO, nuuieBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass HPOMBIIICHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX
[IPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pPHANIOB, 3JIEKTPOHHAs MPOMBIILIEHHOCTb,
HAHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOEHHUS OOy4aroIMMUCS
IpOrpaMM CpegHero ooiero odpa3zoBaHuUs (JMYHOCTHBIM, METANPEAMETHBIM U IMPEAMETHBIM).
HayuHo-mMeTonn4yeckoll OCHOBOM il pa3padOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHMS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus ABISETCA CUCTEMHO-AEATEIbHOCTHBIM MOIXO.

B cootBercTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOJXOAOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpeAMeTa «XHUMHUS» Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHMUS
BBIJICJIEHBI CJICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE OO0YYAIOUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTU — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEIEHHUIO;

HAJIMYHE MOTUBAINH K 00y4EHHIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaauLuii 0a30BON HAyKHU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCSI B CBOEH AEATENbHOCTU
LEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAaMH, MPUCYLUIUMH LIEJOCTHOM CHUCTEME XMMHUYECKOIO
o0Opa3zoBaHus;

HaJIMYME IPABOCO3HAHUSA SKOJIOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3YyJbTaThl OCBOEHHUS IMpeaMeTa «XHUMHsD» JOCTUTAlOTCSI B E€AMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTU B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHbIMH LIEHHOCTSIMM M HJeajJaMH POCCHICKOro
IPaXJaHCKOro O0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU UM NpPaBUIAMU IOBEJEHMUS,
CIOCOOCTBYIOIIMMU IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTaHOBJICHUS
JTUYIHOCTH 00YJAFOIIHXCSI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPaxaroT cPOPMUPOBAHHOCTh
ONbITa IO3HABATEIbHOM M MPAKTHUYECKOW JESITEIbHOCTH OOy4yaloUMXCsi IO pealu3aluu
IPUHSTHIX B OOILIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpaska1aHCcKOro BOCIIUTAHUS:

0CO3HaHMs 00YYaIOLMMKCA CBOMX KOHCTUTYLIMOHHBIX NpaB U 00s3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPaBOIOPAKY;

IPEJICTaBICHUSI O COLMAIbHBIX HOpPMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIILHOCTU MPH CO3JIaHUH YUEOHBIX ITPOEKTOB,
pelIeHNH y4eOHBIX U [T03HABATENbHBIX 33/1a4, BHIIOJTHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH NOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
NIPY aHAJM3€ Pa3IMYHBIX BUJOB yUYEOHOH NesTEIHbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYEeCTBEHHOMH
XHMUU;

YB@KEHHS K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPHHM M IMPAKTHYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHMSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOII0/EeHUH,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX U IPAKTHUKOB,;



UHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TOCIEAYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYyalldd, CBS3aHHbIE C XHWMHUYECKUMHU SIBICHHUAMHU, U
IPUHUMATh OCO3HAHHbBIE pELIEHUs, OPUEHTUPYICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IIOBEJEHHE M IIOCTYNIKM CBOMX TOBAapuIlEed C MO3ULMH
HPaBCTBEHHBIX U NPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX MOCTYIKOB;

4) popMUPOBaHHS KYJIbTYPbI 310POBbS:

NOHMMaHHUA [EHHOCTEW 30pOBOTO M 0Oe30macHoro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUECKOMY 3/10pOBbIO;

coOuto/IeHHsT paBUil Oe30MacHOro OOpallleHusl ¢ BellecTBaMM B OBITY, MOBCEJHEBHOMN
KHU3HHU U B TPYJOBOH J1EATEILHOCTH;

NOHMMaHHUA LEHHOCTH TPAaBWI WHAWBUIYAIBHOTO W KOJUIGKTHBHOTO 0€30MacHOTo
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOICH;

OCO3HAHMs IOCIEACTBUI U HENpUATHS BPEAHBIX NPUBBIYEK (YHOTpEOJIEHUS alKoroJs,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-MCCIIEIOBATEIbCKONW JEATENbHOCTH,
0O0I11€CTBEHHO IOJIE3HO, TBOPUYECKOH U APYrUX BUAAX JEATEIBbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B pEHICHWH TNPAKTUYECKUX 33134 COIHAIbHOU
HaIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YEHHIO MpOo(eccHil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHMSI TPEIMETHBIX 3HAaHUM IO XUMUU;

yYBa)K€HUs K TPYAY, JIIOJSM TPYAa U pe3ysibTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIBHOH TPAaEKTOPHUH OOpa3OBaHMS,
Oyaymieit mpodeccun U peann3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 0011eCTBa;

6) 3K0JI0TrMYEeCKOT0 BOCIIUTAHMS:

HKOJIOTHUECKH LIEIeCO00pa3HOr0 OTHOLIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3emie;

[OHUMaHMA INI00ANBHOTO XapaKTepa SKOJOTHYECKUX MPOo0IIeM, BIUSHUS SKOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl;

0CO3HAHMS HEOOXOJIMMOCTH HCIOJIB30BAHUS TOCTHIKCHUN XUMHH ISl PEIICHUS] BOIIPOCOB
palMOHATEHOTO PUPOAONIOIB30BAHNUS;

aKTUBHOI'O HENpPUATUS JNEHCTBUHN, MPUHOCALIMX BpEA OKpYXKarollel NPpUpPOIHON cpene,
YMEHHUSI IPOTHO3UPOBATh HEOJAronpUsTHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NIPEAOTBPAILATD UX;

HAJIMYMS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, HKOJIOTUYECKON KYyJIbTYpHI, OIBITA
NEeSITEIbHOCTH  SKOJIOTMUYECKON  HAalpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COLIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSTH HJCOJIOTHH XeMOpOoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTH MMPOBO33PEHMsI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;



NOHUMaHHS CIeNU(PUKA XUMHHA KaK HayKH, OCO3HaHHsA €€ poiu B (OPMHPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBIIUICHHS, CO3/IaHUH IIEJIOCTHOTO MPEICTaBICHUS 00 OKPYKaroIIeM
MHUpPE KaK O €JIMHCTBE MPHPOJAbI M YCIIOBEKA, B TO3HAHWH IMPHPOJHBIX 3aKOHOMEPHOCTECH W
pelieHrH Po0JIeM COXPaHEHHSI TPUPOTHOTO PABHOBECHS;

yOexkIEHHOCTH B 0CO0O0M 3HAYUMOCTH XWUMHUH JIJIsi COBPEMEHHOW NMBWIM3AIUU: B €€
T'YMaHHCTUYECKON HAINPaBICHHOCTH M BAXXHOW POJIM B CO3/IaHUU HOBOWM 0a3bl MaTepUAIbHOM
KYJIBTYPBI, PEIICHHH TJIOO0ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
JHEPreTUYECKOM, MHIICBOH W HIKOJOTHYECKOW O€30IacHOCTH, B Pa3BUTHH MEIHIIMHBI,
00€CIIEYCHUH YCIIOBHI YCIIEIIHOTO TPYJla U 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIOTO YCHA
00111eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: IOHUMAHHS CYIIHOCTH METOJIOB TIO3HAHMS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJy4acMbIe 3HAHUS IS
aHaM3a U OOBSCHCHHMS SIBJICHUI OKPYXKAIONIETO0 MHUpa ¥ MPOUCXOIANIMX B HEM HM3MEHCHHIA,
YMEHHS JIe]1aTh 000CHOBAaHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX ()AaKTOB M MMEIOIIUXCS JTAHHBIX
C TICJIBIO TTOJTYYICHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMHUYSCKUE 3HAHUS [T PEIICHHS TTPOo0ieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K IO3HAHUIO M UCCIIC0BATEIILCKOM S TeIbHOCTH,

TOTOBHOCTH HM CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO W CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH TI0 XUMHUU B COOTBETCTBUU C >KH3HCHHBIMU
MOTPEOHOCTSIMHU;

WHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3IMUHBIX cepax MpodeCCHOHATHLHON ACSITEILHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ysbTaThl OCBOGHMsI ydyeOHOro mnpeaMera «XuUMHUS» Ha YPOBHE
cpenHero odmiero oOpa3oBaHMs BKIIOYAIOT:

3HaYUMBIe 75 (HOPMHUPOBAHHS MHUPOBO33PEHUSI OOYYAIOIIUXCS MEXKIUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIE) OOLIeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LETOCTHOCTh HAyYHOU KapTHHBI MUpa
n CHGHI/I(l)I/IKy MCTOJOB IMO3HAHHUSA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKax (MaTepI/Iﬂ, BCIIECTBO,
SHEprusi, sBJICHHUE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, MPHUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUS, UCCIIeI0BaHNe, HAOMIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U APYyTHUe);

YHHUBCPCAJIbHBIC y‘I€6HI)I€ Z[Gf/'ICTBI/Iﬂ (HO3HaBaT€JII)HI)I€, KOMMYHUKATHBHBIC,
perynsTuBHBIE), oOecreunBaronme (HopMupoBaHue (YHKIHOHATBHOH TI'PaMOTHOCTH H
COLIMATILHOM KOMITETEHIIH 00YYarOIINXCS;

CIOCOOHOCTh  OOyYalolUXCs ~ KCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE IEHCTBHS B I03HABATEIBHOU U
COLIMAJIBHON ITPAKTHKE.

MeranpeamMeTHble pe3ylbTaThl OTPAXKAIOT OBIAJCHHE YHHUBEPCAIbHBIMU Y4eOHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBj1aeHNe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aAKTyallM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIPECIIATh IENH JEATEIHbHOCTH, 3a7aBas TapaMeTpbl W KPUTEPHUH WX JOCTHKCHHS,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTU C TOCTABJICHHBIMU LCIIAMUA;



UCIIOJIB30BaTh IPH OCBOCHUM 3HAHHMW TPUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS JIsl OOBSICHEHHUS OT/ICTHHBIX (PAKTOB U SBIICHUMH;

BBIOUPATh OCHOBAHUS M KPUTECPHUH IS KJIacCU(UKAIIUU BEIICCTB U XUMUYCCKUX PEAKIIHIA;

YCTaHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3U MEXK1y U3y4acMbIMH SIBJICHUSMU;

CTPOHUTH JIOTUYECKHUE PACCYXKICHUS (MHAYKTHBHBIC, JICIyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITHPOBATH
BBIBOJIBI M 3aKJIFOUCHUS;

NPUMEHSTHh B TpOIlecce MO3HAHUS, UCTIOIb3yEeMbIe B XUMUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJICJIH, TTPEOOPa30BBIBATH MOICIBHBIC TIPECTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) DJICMEHTA,
XUMHUYeckass (opMylia, ypaBHCHHE XHMHUYSCKOH pEaKIUu — TMPU PEIICHUH YIeOHBIX
MIO3HABATEJIbHBIX M TPAKTUYECKUX 3a/1ad, MPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aEMbIX BEIICCTB U XUMUYCCKUX PEAKIIHIA.

2) 6a30BbIe HCCIeN0BaTEbCKUE e CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUICCKUX PEAKITUH;

dopMynupoBaTh IETHM W 3a7Jadd  HMCCIECJOBAHHUS, HCIIOIB30BaTh IOCTABJICHHBIC U
CaMOCTOSITENILHO c(hOpMyITMpPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABHIILHOCTH BHICKA3bIBAEMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMHU CAMOCTOSTCIBHOTO TUIAHUPOBAHUS W TIPOBEACHHS YUCHUYCCKHX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOJOM MpOIecca, CaMOCTOSTEIHLHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIICHHS H BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOHW HCCIICAOBATEILCKOM M TPOCKTHON JEATEIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pEHICHUS
NPaKTUYECKUX 3aJ1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB TIO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBATHCS B Pa3IUYHBIX HCTOYHWKAX wHPoOpMammu (HAyIHO-TIOMYJISIpHAS
JUTEpaTypa XHUMHYECKOTO COJICp)KaHUs, CIPaBOYHbIE T0coOUs, pecypchl HHTepHera),
aHAJTM3UPOBaTh HMH(OPMAIUIO PA3JIMYHBIX BHUIOB M (OPM MPEICTABICHUS, KPUTUYCCKU
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTE;

GbopMyITHUpOBaTh 3aMpPOChl W TPHUMEHATH pa3jMYHbIC METOABl NpPH IOUCKE W OTOOpe
UHpOpMaLIUU, HEOOXOAMMOM IS BBIIOJIHEHHS YUCOHBIX 33]1au ONPEISIEHHOTO THIIA;

npuoOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (hopMy MpencTaBieHus MHPOPMAIUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KA4yeCTBE CPEICTBA MPU paboTe € XUMHUYECKOMH
uHpOpMaIMEH: MPUMEHSATh MEXKIPEAMETHbIC ((U3MUECKHe W MaTeMaTHYeCKHe) 3HaKh |
CHUMBOJIBI, (hopMyITel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

3aJaBaTh BOMPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMbl B XOJ€ AHAJora W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJCH, (POPMYIUPOBATH CBOW MPEIIOKCHUS OTHOCHUTEIHHO BBITTOJHECHUS
TPEJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON JEATEIILHOCTH, TOJTYYCHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBITIOJHEHUM XHMHYECKOTO



9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO HCCIEIOBAHUIO CBOWCTB H3y4yaeMbIX BELIECTB,
peaym3anyu  y4eOHOTO MPOeKTa W (HOPMYITHPOBATH BHIBOJBI IO pPE3yibTaTaM MPOBEIASHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIaCOBAHMSI MO3ULIUI B X0/€ 00CYK/I€HUS U OOMEHa MHEHUSIMH.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTD,
onpenenss e€ eI M 3aJauyd, KOHTPOJIHUPOBATh M MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBAThH
npeUiaraéMblid allTOPUTM JICHCTBUNA TPU BBHIOJHEHUN YYE€OHBIX M HMCCIIEOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3¢ (PeKTUBHBIN CIOCO0 MX pelIeHHs ¢ YYETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEJIBHOCTH HAa OCHOBE CaMOaHalInW3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDI

10 KVIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasi XuMuUs» OTpaXaroT:

c(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBISIIOIIEH eCTeCTBEHHO-
Hay4YHOH KapTHHbI MHpa, POJIM XHUMHUHM B IO3HAHUM SBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOJUMOW st
pelIeHHs NPAaKTUYECKUX 3a7ad M D3KOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpene;

BJIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS (XUMUYECKUHN AJIEMEHT, aToM, dJICKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyina (pa3BépHyTas u
COKpallléHHas), MOJIb, MOJSpHAas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHAJbHASA TpPYINa, pajuKai, U30Mepus, U30Mepbl, TOMOJOIMUYECKUI psJl, TOMOJIOTH,
YIJIEBOLOPOABI, KHCIOPOA M a30TCOAEPIKAINE COCIUHEHHS,, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUsl CTPOECHUS OpraHN4YeCKUX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHHMAaHUSA
NPUIMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBICHUH, (PaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30TTaCHOM MCIIOIb30BAHNHU BOKHEHIIIUX OPraHNYECKUX BEUIECTB B OBITY
Y IIPAKTHUYECKOM IEATEIBHOCTH YEJIOBEKa,

c(OPMHPOBAHHOCTb YMEHHH BBISBIIATH XapaKTE€pPHbIC NMPU3HAKHU MOHATUHN, yCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLME IOHATHS [IPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COEAUHEHHUI;

c(OpMUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMYJI OPraHUYECKUX BEIIECTB
Y YPAaBHEHUI XMMUYECKUX pEaKLUi, U3rOTABJINBATH MOJCIN MOJIEKYJ OpPraHMYECKHX BEIIECTB
JUISL WJUTIOCTPALIUM UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHHMS;

c(OpMUPOBAHHOCTh YMEHUM yCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OpraHU4eCKUX
BEIIECTB II0 HX COCTaBy M CTPOEHHUIO K OINpeNeNEHHOMY KJIAacCy/Tpynne COeIuHEHUN
(YyraeBomopobl, KHCIOPOA M a30TCOAEpXKAlllu€  COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUs), JaBaTb UM Ha3zBaHMs 10 cucrematuueckor HoMeHkiatype (IUPAC), a takxe
IPUBOJIUTh TPUBMAIbHbIE HA3BaHUS OTJCIIbHBIX OPraHUYECKUX BELIECTB (ITHJIEH, HPOMMJIIEH,
alleTUiIeH, STWICHIVIMKONb, T[JIHMLEPUH, (eHod, (GopManbAerull, aleraibIeru], MypaBbHHas



KHCIIOTa, YKCyCHas KHCIJIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIOTA, IJI0K03a, (GPyKTO3a,
KpaxmaJl, L1eJUII0J103a, TIULHIH);

c(OpMUPOBAHHOCTh YMEHHUSI OIPEAEIATh BUJbl XUMHUYECKON CBS3M B OpPraHMYECKHX
COEMHEHUSX (OMHAPHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHUYECKHUX
BemecTB A. M. BytnepoBa a1 00bsICHEHHS 3aBUCHUMOCTU CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTb COCTaB, CTPOEHHUE, (U3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEH PA3INYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeraH, 3TaH, OSTWICH, NPOINWICH, aleTWwIeH, OyraaweH-1,3, mermiOyraguen-1,3, OeH30IL,
METaHOJ, ATAaHOJ], ATUIEHIJIUKO/b, TJIMUEPUH, (PEHOJ, aleTalIberu]l, MypaBbHHasl U YKCyCHas
KUCJIOTBI, IJIIOKO3a, KpaxMmals, LeJUI0JI03a, AMUHOYKCYCHAasi KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXAY HUMM YPaBHEHMSIMHU COOTBETCTBYIOIIUMX XMMHUYECKMX peakuuil ¢
UCTIOJIB30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb MCTOUYHUKH YIJIEBOJOPOAHOIO CBIPhS
(He(Th, TPUPOAHBIA Ta3, yroiyib), CIOCOOBI MX MEPEpPadOTKH M TPAKTHYECKOE NPUMEHEHHE
IPOAYKTOB EPEepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHHUSI 110 XUMHUYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM NPOAYKTAa PEAKLUU MO H3BECTHHIM
Mmacce, 00bEMyY, KOJIMUECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOILYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTbh YMEHUH BIIQJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAaX HAYYHOI'O
NO3HAHMS, MCIONb3YEMbIX B XHMHUU I[P M3YyYEHUU BELIECTB M XUMHUYECKUX SIBJICHUMN
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHKE), HCIOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUISl IPUHATHUS PEIIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEILLIECTBAMU M UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COONIO/IATh MPaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, A TAK)KE MTPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TI0 BBITIOJTTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATb W BBIIOJIHATh XMMUYECKUHA SKCIIEPUMEHT
(mpeBpallleHus] OPraHUYEeCKUX BEILECTB IPU HAarpeBaHMUH, MOJYyYEHHUE STHIIEHA U M3YYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHUX BEIIECTB, JACHATypanus OEIKOB NpH
HarpeBaHUU, IBETHBIC PEAKIMU OEIKOB) B COOTBETCTBUHU C MPABMWIIAMU TEXHUKH 0€30IaCHOCTH
npu oOpallleHUH C BEIeCTBAaMU M JIAOOPATOPHBIM 000pYyIOBaHUEM, MPEACTABIATh PE3YJIbTAThl
XMMHUYECKOI'O 3KCIIEpUMEHTa B (opMe 3alucu ypaBHEHMH COOTBETCTBYIOUIMX PEAKIMHA U
(opMyIHpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O HH(POPMALHIO,
HOJIy4aeMyt0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MHpopMaluu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBWila SKOJIOTMYECKH 11e1eco00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOH JEATENPHOCTH B LEISIX COXPAHEHHS CBOETO 3JI0OPOBBS U
OKpYy’Karolled MPUPOJHON cpenbl, OCO3HaBaTh ONACHOCTh BO3ECHCTBHS Ha >KUBbIE OPraHU3MBbI
OIpe/IeNIEHHBIX OPraHMYeCKUX BeLIeCcTB, MOHMMas cMbica mnokazarens [IJIK, moscHsATh Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUs UX BPEIHOrO BO3JEHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbsSl: YMEHHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX [TO3HAHUS BEIIECTB M XMMUUYECKHUX SIBICHUM;

JUIs CJENbIX W CIa0OBUIAIIMX OOYYarOIIUXCA: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMuaeckux Gopmyi.



11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mIas 1 HeopraHu4ecKasi XuMUs OTPaXaroT:

c(OpMUPOBAHHOCTh TMPEICTABICHUN: O XHMHUYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHpA, POJIM XHMHUU B IMO3HAHWUU SIBICHHUA TPHUPOJIBLI, B (HOPMUPOBAHUU
MBIIUICHUS W KYJbTYPHl JUYHOCTHU, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIMMOM st
pellleHus TPAaKTHYECKUX 3a7ad M SKOJIOTHYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U ITPUPOJHOM Cpene;

BIIAQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAOIINE
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTATN ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATEIHHOCTh, CTCIICHB
OKHUCJICHUS, XHMHYECKas CBs3b (KOBAJCHTHAas, HWOHHAs, MeTa/NIM4YecKas, BOJOPOIHAN),
KpUCTAJUIMYECKasi  pelETKa, TUIIbl XMMHYECKMX  PEakUUil, pacTBOp,  JJIEKTPOJIUTHL,
HE3JIEKTPOJIUTHL, BJIEKTPOJUTHUECKAs JUCCOLUUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peaklMH, XHUMHYECKOE€ paBHOBECHE); TEOPMHM U  3aKOHBI  (Teopus
3IIEKTPOJIUTUYECKON AuccolManuu, Tmepuoandeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXPAaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS DHEPTHHU MPU XUMUYECKUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJMYECKHH S3BIK XUMHUHU, MHUPOBO33PECHUECKHE 3HAHMS,
JeXalue B OCHOBE I[TOHMMAaHUsS MPUYMHHOCTU M CHUCTEMHOCTH XHMHYECKUX SBJICHHI,
dakTosornyecKkue CBEJACHHS O CBOWCTBAX, COCTaBe, MOJYyYECHUU U OE30MacCHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOM JESTEIBHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEepPHbIC NMPU3HAKU MOHSATUMN, YCTaHABIMBATh
MX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS MPU OMUCAHUM HEOPraHUYECKUX
BEILECTB U UX NPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIH30BaTh XUMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
dbopMyn BEHIECTB W YPAaBHCHHH XHUMHUYECKUX PEAKIHMi, CHUCTEeMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHHUS OTJENbHBIX HEOPraHWYECKUX BEIECTB (yrapHblii ras,
VIJIEKUCHBIA Ta3, aMMHUaK, raméHas U3BECTh, HEral€Has W3BECTb, NUThEBAs COJA, IMUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS! XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHAsI, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPO/IHAsA) B COCIUHEHHSX, TUI KPUCTAITUMYECKONW PEMIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAHMUECKUX BEIICCTB
[0 X COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe CoeIMHEeHUH (IIPOCThIEe BELIECTBA — METAUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Tepuoandeckoro 3akona [[. U.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHH  XapaKTepU30BaTh dSJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JieMeHTOB 1—4 nepuoaos [leproauueckoii cucteMbl XuMuueckux 3nemenTon 1. U.



MenzeneeBa, UCHONB3YS MOHATHS «S-, p-, d-DIIEKTPOHHBIE OPOUTANINY, «IHEPreTHUYECKUE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XHMHMUYECKHX D3JIEMEHTOB M HX
COEMHEHUH MO nepuoAaM U rpynnam [lepuoauyeckoil CUHCTEMbI XUMUYECKUX AeMeHToB [, U.
Menneneena;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB pPAa3JUYHBIX KIJACCOB, MOJATBEPXAAaTh CYyIIECTBOBAHUE
TEHETHYECKOM CBSI3U MEXKIY HEOPraHMYECKUMHU BEIIECTBAMH C IOMOILBK ypaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU MO Pa3IUYHBIM
npu3HaKaM (YMUCIy W COCTaBy pEardupyrolIuxX BeHIECTB, TEIIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTETICHEH OKUCIICHUS 2JIEMEHTOB, 00PAaTUMOCTH PEAKIUH, YIACTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIIATH YPaBHEHUS pEaKUUN pa3luYHBIX TUIOB, OJIHBIC
U COKpallEHHbIC YPAaBHEHUS pEaKUUil MOHHOTO OOMEHA, YUMUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TU
pEaKUHUH UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOAUTH PEAKIWHU, TMOATBEPKIAIOIMINE KAaYeCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PACMNO3HABATH ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIHME B BOJHBIX paCTBOpPaX HEOPIaHMYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ITUX PEaKIIUi;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTDh CKOPOCTH XUMHYECKON PEaKIUU OT
pa3iauyYHbIX (HAKTOPOB; XapaKTep CMEHICHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUUYECKHE IMPOIIECCHI, JIeKAIIUE B
OCHOBE IMPOMBIIIIJICHHOTO MOJIYY€HUSI CEPHOU KHCIOTHI, aMMHaKa, a Takke cHopMHUpPOBAaHHOCTH
Ipe/CTaBlIeHU 00 OOIIMX HAyYHBIX MPHUHILMIAX M KOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYUCICHHUS C WCIOJIb30BAHUEM TOHSTHS
«MaccoBasi JIOJisl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peaKIusax, Macchl BElIecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYacTBYIOLIUX B PEAKIMH BEIIECTB, TEIJIOBOro 3¢deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHMSI MaCChl BEIIECTB, IPEBPALLICHUS U COXPAHEHHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MPaBUJIa MOJb30BAHMS XUMHUYECKON MOCYI0U U
n1abopaTopHBIM 000pYyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKHH HSKCHEPUMEHT
(pa3znoxeHue NEpoOKCHIa BOJOPOAA B NPUCYTCTBUM KaTaJIW3aTopa, OMIPEICIIEHUE CPEJIb
pPacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCATHHOTO UHAMKATOPA, BIUSHUE PA3TUYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIMH, peaklMd HMOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(dar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHMSI, PEIICHUE SKCIICPUMEHTATLHBIX
3aMau o temam «Mertamiel» U «Hemeramiabl») B COOTBETCTBHHM C MPaBUJIAMU TEXHUKH
0e30MacHOCTH Mpu 00pallleHnu! ¢ BEUIECTBAMH U JIA0OpATOPHBIM 000PYI0BaHUEM, MIPEACTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMYITUPOBATH BBIBOIBI HA OCHOBE ITHX PE3y/IbTATOB;

c(OPMUPOBAHHOCTh YMECHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OPMAIIUIO,
MOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOI KOMMyHUKaluu, THTepHEeT u 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IEJISIX COXPAHCHHS CBOETO 3JI0POBbI U



OKpY’Karolied MPUPOJHOM Cpellbl, 0OCO3HABAaTh OMACHOCTh BO3JCHCTBHUS HA JKUBBIC OPraHU3MbI
onpeneNEHHBIX BEIIEeCTB, MOHUMAas cMbIci nokaszatens 11K, moscHaTh Ha mpuMepax crocoObl
YMCHBIICHHUA U ITPEAOTBPALICHUA UX BPECAHOT'O BO3Z[€I>'ICTBH$[ Ha OpraHn3M 4YCJIOBCKaA,

JUIE OOYYaIOIIUXCs ¢ OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMCHHE TPUMEHSTH
3HaHUsS1 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIICCTB M XUMHUYCCKHUX SBICHUH;
JUI CIETBIX W CIa0OBHIANIMX OOYYAIOUIMXCS: YMEHHE WCIIOJIBb30BaTh PElbe(yHO-TOYCUHYIO
cuctemy obo3naueHuii JI. bpaiist s 3anucy XuMu4Ieckux (hopmyir.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBO Yyacos
Ne HanMeHoBaHHe pa3aeioB H TEM IMPOrpaMMBbI K | IIEKTPOHHbIE (LHPPOBLIC)
n/n pasi porp Beero OHTPOJILH PAKTHHECK o0pa3oBaTe/IbHbIE Pecypchl
ble padoThl He padoThl
Pa3nes 1. TeopeTruueckue 0CHOBbI OPraHNYecKOi XUMHUH
11 [Ipenmer opranndeckot xumuu. Teopus cTpoeHus 3 0 0 https://resh.edu.ru/subject/lesson
| opranndeckux coeaquHeHuid A. M. bytieposa /6149/conspect/170387/

Ntoro no pazgeny 3

Paszneu 2. YrieBoaopoanbl

2.1 | IlpenenpHble YrieBOAOPOIbl — aJIKaHBbI 2 0 0 }Sltltzzr/trﬁsfgg%g'/m/sub]ecmesson/61

. https://resh.edu.ru/subject/lesson/24

2.2 | HenpenenbHblE YII€BOAOPOIbI: AIKEHBI, AJIKAJUEHbI, aTIKUHbI 6 0 1 36/main/

2.3 | ApoMaTtuuecKue yriieBoI0POIbI 2 0 0 Sgtzsciggzzléﬁgg%yb]eCt/lesson/M
https://resh.edu.ru/subject/lesson/61

2.4 | [IpupoaHble HICTOYHHUKH YTIIEBOAOPOJIOB U UX MepepadoTKa 3 1 0 48/conspect/ 170460/

Hroro no pazueny 13

Pa3nen 3. Kucjiopojacoaep:kanye oprannyecKue coeuHeHust

3.1 | Cinuptel. Denon 3 0 0 g?ﬁ;ﬁggﬁg 'lr/U/SUb]eCt/lesson/57
https://resh.edu.ru/subject/lesson/20

3.2 | Anpaeruasl. Kap6onoBbie kucioTsl. CiaoxHbIe 3PUpPbI 7 0 1 65/main/?ysclid=Imc8nvcfov91295
5485
https://resh.edu.ru/subject/lesson/61

3.3 | Yruesonpl 3 1 0 50/conspect/1 50686/

Hroro no pazueny 13

Pasznen 4. A3orconep:kamue oprannyecKkue coeTuHeHust

4.1 | AMuHBL. AMUHOKHACIOTEL. benku 3 0 0 ﬁ‘;{fgfgﬁi@;ﬁ:/.ﬁ/ggg1le;ct/lesson

Hroro no pazueny 3

Pa3zaea S. BbicokoMOJIeKY/JIsIPHBIE COeIUHECHUS
https://resh.edu.ru/subject/l

5.1 | Ilmactmaccel. Kayuyku. Bonokna 2 0 0 y 600985 /gszspicltl/ﬁ 8;;2]2&;0 S

Ntoro no pazgeny 2



https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/2065/main/?ysclid=lmc8nvcfov912955485
https://resh.edu.ru/subject/lesson/2065/main/?ysclid=lmc8nvcfov912955485
https://resh.edu.ru/subject/lesson/2065/main/?ysclid=lmc8nvcfov912955485
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/6095/conspect/150822/
https://resh.edu.ru/subject/lesson/6095/conspect/150822/
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11 KIIACC

KoanuyecTBo 4acoB

Ne HaunmMmeHoBaHHe pa3aesioB M TeM NPOrPaMMEBI K J1eKTponHbIe (HHPPOBHIE)
n/n pas porp Bcero onrpoabubie | Ipakrmiec o0pa3oBaTe/ibHbIE PeCypChl
padoThI KHe padoTbl
Pasznen 1. Teopernueckue 0CHOBBI XMMUM
Crpoerne aroMoB. Tlepuoraecxuii 3aKoH B https://resh.edu.ru/subject/lesson/6375/cons
1.1 | Ilepuonnyeckas cuicTeMa XMMHUECKHUX 3 0 0
pect/134033/
anemeHToB JI. 1. Menneneera
https://multiurok.ru/files/stroenie-
1.2 | Crpoenue BemecTBa. MHOrOOOpa3ue BEIIECTB 4 0 0 veshchestva-
2.html?ysclid=Imc8you6brd560374732
13 XHMHUCCKHE PEAKIHH 6 1 1 https://resh.edu.ru/subject/lesson/4938/main
/151110/
Hroro no pazueny 13
Pa3nen 2. Heoprannueckasi Xumust
https://resh.edu.ru/subject/lesson/3493/cons
2.1 MerTauisl 6 0 1 pect/151212/
29 HeMeTanisl 9 1 1 https://resh.edu.ru/subject/lesson/5939/cons
) pect/?ysclid=lmc93kech0767997160
23 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX ) 0 0 https://resh.edu.ru/subject/lesson/4960/cons
) BEIIECTB pect/?ysclid=lmc949mz0849242137
Hroro no pazueny 17
Pazgen 3. XuMus 1 :KU3HL
31 T — 4 0 0 https://resh.edu.ru/subject/lesson/3504/cons
) pect/?ysclid=lmc95inf7p790408099
Ntoro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://resh.edu.ru/subject/lesson/6375/conspect/134033/
https://resh.edu.ru/subject/lesson/6375/conspect/134033/
https://multiurok.ru/files/stroenie-veshchestva-2.html?ysclid=lmc8you6rd560374732
https://multiurok.ru/files/stroenie-veshchestva-2.html?ysclid=lmc8you6rd560374732
https://multiurok.ru/files/stroenie-veshchestva-2.html?ysclid=lmc8you6rd560374732
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/5939/conspect/?ysclid=lmc93kecho767997160
https://resh.edu.ru/subject/lesson/5939/conspect/?ysclid=lmc93kecho767997160
https://resh.edu.ru/subject/lesson/4960/conspect/?ysclid=lmc94f9mz0849242137
https://resh.edu.ru/subject/lesson/4960/conspect/?ysclid=lmc94f9mz0849242137
https://resh.edu.ru/subject/lesson/3504/conspect/?ysclid=lmc95inf7p790408099
https://resh.edu.ru/subject/lesson/3504/conspect/?ysclid=lmc95inf7p790408099

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoOAMIeCcTBO YaCOB Hara DJIeKTPOHHbBIE HU(PPOBLIE
Ne HU3yYeHUS o0pa3oBaTe/ibHbIE PeCypChl
n/ Tema ypoxa Bcer | Kontpo | IIpakTn
I 0 JbHbIE | YecKHue
padorsl | padoThI
1 [IpeameT opraHn4eckoi XuMuH, eé 1 0 0 06.09.2023 https://resh.edu.ru/subject/lesson/6149/consp
BO3HUKHOBEHHE, PA3BUTUE U 3HAYCHUE ect/170387/
Teopust cTpoeHUs OPraHUYECKUX COCTMHEHUM https://resh.edu.ru/subject/lesson/6149/consp
2 e 1 0 0 13.09.2023
A. M. bytnepoBa, €€ OCHOBHBIE MOJI0KEHHUS ect/170387/
IIpencraBnenue o knaccupukanuu https://scienceforyou.ru/teorija-dlja-
' R . -
3 OopraHn4eckux Beuects. Homenkiarypa 1 0 0 20.09.2023 podgqtovkl k egje/klassifikacija
(cucTemaTuveckas) U TPUBUAIbHBIC HA3BAHMS organicheskih-
OPraHUYECKHUX BEILECTB veshhestv?ysclid=lmdf9igrme212684719
4 ?;{KaHH: COCTAB I CTPOCHHE, TOMOIOTHACCIMH 1 0 0 27.09.2023 | https://resh.edu.ru/subject/lesson/2436/main/
5 MeraH 1 3TaH — IPOCTENUIINE IPEIACTABUTEIN 1 0 0 04.10.2023 https://resh.edu.ru/subject/lesson/6151/start/1
AJIKaHOB 49996/
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 0 0 11.10.2023 | https://resh.edu.ru/subject/lesson/2436/main/
7 DOTUIIEH U IPOINUJIEH — NPOCTEUIINe 1 0 0 18.10.2023 https://resh.edu.ru/subject/lesson/5412/consp
MPEJCTABUTENMN AJIKEHOB T ect/?ysclid=lmdfliurg4478279221
] [IpaxTuueckas padora Ne 1. <iHOqu€HH€ 1 0 1 25102023
STUJICHA M U3YYE€HUE €0 CBOUCTBY
Anxanuensl. byranuen-1,3 u metunOyraaueH- _ .
9 1,3. ITosnyueHre CHHTETUYECKOTO KaydyyKa 1 1 0 0 08.11.2023 hitps:suchitel. pro‘auka et
= y T kayuyku/?ysclid=lmdfs4uu97164497019
pPE3UHBI
AJIKHHEL: COCTa]%,H 0CODEHROCTH CTpOCHN, https://chemege.ru/alkiny/?ysclid=lmdg5gic3
10 | romosiornueckuii psia. AueTHiIeH — 1 0 0 15.11.2023 5074808310
MPOCTEUILINN NMPEJICTABUTEIb ATIKUHOB -
11 | BolunciieHusi 10 ypaBHEHUIO XUMHUYECKOU 1 0 0 22.11.2023 | https://himi4ka.ru/arhiv-urokov/urok-14-



https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-organicheskih-veshhestv?ysclid=lmdf9igrme212684719
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-organicheskih-veshhestv?ysclid=lmdf9igrme212684719
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-organicheskih-veshhestv?ysclid=lmdf9igrme212684719
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-organicheskih-veshhestv?ysclid=lmdf9igrme212684719
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/6151/start/149996/
https://resh.edu.ru/subject/lesson/6151/start/149996/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/5412/conspect/?ysclid=lmdfliurg4478279221
https://resh.edu.ru/subject/lesson/5412/conspect/?ysclid=lmdfliurg4478279221
https://uchitel.pro/%D0%B0%D0%BB%D0%BA%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%8B-%D0%BA%D0%B0%D1%83%D1%87%D1%83%D0%BA%D0%B8/?ysclid=lmdfs4uu97164497019
https://uchitel.pro/%D0%B0%D0%BB%D0%BA%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%8B-%D0%BA%D0%B0%D1%83%D1%87%D1%83%D0%BA%D0%B8/?ysclid=lmdfs4uu97164497019
https://chemege.ru/alkiny/?ysclid=lmdg5gic35974808310
https://chemege.ru/alkiny/?ysclid=lmdg5gic35974808310

peakiuu

raschety-po-uravnenijam-himicheskih-
reakcij.html?ysclid=lmdg8mO0dy143958647

ApeHsbl: 6eH3011 1 ToIyoJ. TOKCHYHOCTD

https://resh.edu.ru/subject/lesson/4775/consp

12 apCHOB 29.11.2023 ect/150506/

13 I'eneTnyeckas cBs3b yriieBOJOPOIOB, 06.12.2023 https://uchitel.pro/renernueckas-
MIPUHAUICKAINX K Pa3IMYHbIM KJ1accaM T cBa3b/?ysclid=lmdgbytt5k627938699
HpHpOHHHVe VICTORHMIKH YTICBO/IOPOLIOB: https://resh.edu.ru/subject/lesson/6148/consp

14 | npupoaHbIA ra3 v MOMYTHBIE HEPTSIHBIC Ta3bl, 13.12.2023 ect/ 170460/

He(Th U MPOAYKTHI €€ mepepaboTKu -
HpHpOHHHVe VICTORHMIKH YTJICBO/IOPOLIOB: https://resh.edu.ru/subject/lesson/6148/consp

15 | mpupoaHbIi ra3 v MOMyTHEIE HEPTSIHBIC Ta3bl, 20.12.2023 ect/170460/

He(Th U MPOAYKTHI €€ epepaboTKu

16 KonTponbHas pabota o pazaeny 27122003
«YTIIEBOIOPOABD)

[IpenenbHbIe OTHOATOMHBIE CIIMPTHI: METAHOJI https://resh.edu.ru/subject/lesson/4769/consp

17 10.01.2024
u 3TaHoi. BonopoiHas cBsizb ect/150549/

18 MHOroaroMHsble CIMPTHL: ITWICHIIMKOJIb U 17.01.2024 https://uchitel.pro/MmHOTOaTOMHBIE-
TJIULEPUH o crupthl/?ysclid=lmdgfw612i14672286
@DeHo: CTPOCHUE MOJIEKYIIbI, PUINYECKUE U https://resh.edu.ru/subject/lesson/5727/start/1

19 . 24.01.2024
XUMHUYECKHE CBOWCTBA, MPUMEHCHHE 50577/

Anpneruasl: GopMaTbICTHI U alleTAIbICTHI. https://resh.edu.ru/subject/lesson/4776/start/1

20 31.01.2024
AneToH 50604/

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE https://uchitel.pro/kap6oHOBBIC-

21 07.02.2024 o T
KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI kucaotel/?ysclid=Imdgjuipji837046408

2 [IpakTnueckas pa6f>Ta Ne 2. «CsoiicTBa 14.00.2024
pacTBOpa YKCYCHOM KHCIIOTBD»

https://himija-online.ru/organicheskaya-
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK ximiya/karbonovye-kisloty/otdelnye-

23 21.02.2024 T
MIPEJICTAaBUTENH BBICIINX KaPOOHOBBIX KHCIOT predstaviteli-predelnyx-karbonovyx-

kislot.html?ysclid=lmdgnj3kzi899101961

24 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, 28.02.2024 https://goodvar.ru/myla-kak-soli-vysshikh-

UX MOIOILIEE JIEUCTBUE

karbonovykh-kislot-ikh-moyushcheye-



https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://uchitel.pro/%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C/?ysclid=lmdgbytt5k627938699
https://uchitel.pro/%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C/?ysclid=lmdgbytt5k627938699
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/4769/conspect/150549/
https://resh.edu.ru/subject/lesson/4769/conspect/150549/
https://uchitel.pro/%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5-%D1%81%D0%BF%D0%B8%D1%80%D1%82%D1%8B/?ysclid=lmdgfw612i14672286
https://uchitel.pro/%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5-%D1%81%D0%BF%D0%B8%D1%80%D1%82%D1%8B/?ysclid=lmdgfw612i14672286
https://resh.edu.ru/subject/lesson/5727/start/150577/
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://uchitel.pro/%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B/?ysclid=lmdgjuipji837046408
https://uchitel.pro/%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B/?ysclid=lmdgjuipji837046408
https://himija-online.ru/organicheskaya-ximiya/karbonovye-kisloty/otdelnye-predstaviteli-predelnyx-karbonovyx-kislot.html?ysclid=lmdgnj3kzi899101961
https://himija-online.ru/organicheskaya-ximiya/karbonovye-kisloty/otdelnye-predstaviteli-predelnyx-karbonovyx-kislot.html?ysclid=lmdgnj3kzi899101961
https://himija-online.ru/organicheskaya-ximiya/karbonovye-kisloty/otdelnye-predstaviteli-predelnyx-karbonovyx-kislot.html?ysclid=lmdgnj3kzi899101961
https://himija-online.ru/organicheskaya-ximiya/karbonovye-kisloty/otdelnye-predstaviteli-predelnyx-karbonovyx-kislot.html?ysclid=lmdgnj3kzi899101961
https://goodvar.ru/myla-kak-soli-vysshikh-karbonovykh-kislot-ikh-moyushcheye-deystviye/
https://goodvar.ru/myla-kak-soli-vysshikh-karbonovykh-kislot-ikh-moyushcheye-deystviye/

deystviye/

CrnosxxHbie 2(UpPHI KaK MPOU3BOIHEIC

https://uchitel.pro/cinoxubie-3hUpbI-

25 | kKapOOHOBBIX KUCIOT. ['MAPOIH3 CIIOKHBIX 1 06.03.2024 xcipsy/ysclid=Imdesnaine 199470428
sbupoB
26 Kupsr: rugponns, IpuMEHEHHE, 1 13.03.2024 https://resh.edu.ru/subject/lesson/5952/consp
OMoJIOTHYeCcKask POJIb )KHPOB ect/150630/
VYTIIeBoIbI: COCTaB, KiIacCHpUKAIIHSI. . .
27 | BaxHeiive npeacTaBUTENN: TII0K03a, 1 20.03.2024 thtt/)ls .5/(/)r6e§161}edu.ru/sub]ect/lesson/6150/consp
bpykTO3a, caxaposa
8 Kpaxman u nemnrono3a kak IpupoHbIe 1 03.04.2024 https://resh.edu.ru/subject/lesson/5413/consp
IOJIUMEPBI ect/150713/
KonTponbHast pabota 1o pazaeny
29 | «Kucnopoaconepxaniue opraHM4ecKue 1 10.04.2024
COETUHEHUSY
. https://uchitel.pro/amunbl/?ysclid=Imdgx0h8
30 | AMHHBI: METHIIAMHUH U aHWIAH 1 17.04.2024 43450113857
AMHHOKHCIOTBI KK aMpoTepHeIe https://resh.edu.ru/subject/lesson/4743/consp
31 | opraHuvecKue COCTUHECHHS, X OMOJIOTHYECKOe 1 24.04.2024 ect/150741/
3gadeHue. Ilentuabl =
32 benku kak npupoaHbIE BEICOKOMOJIEKYJISIPHBIE 1 08.05.2024 https://resh.edu.ru/subject/lesson/4743/consp
COeIUHEHUS ect/150741/
https://www.yaklass.ru/p/himija/10-
OCHOBHLIC TTOHSITHS XIMAMN klass/vysokomolekuliarnye-soedineniia-vms-
33 . 1 15.05.2024 | 6880782/0osnovnye-poniatiia-vms-reaktcii-
BBICOKOMOJICKYSIPHBIX COCTHCHHIH polimerizatcii-i-polikondensatcii-6880783/re-
4473beel-5¢40-4935-80e8-4621178b54b8
OCHOBHEBIE METOOBI CHHTE3A .
34 | BEICOKOMOJIEKYIAPHBIX COETUHEHUI 1 22.05.2024 https://uchitel. pro/cunteTieckue-
yIip ) e noanmepsl/?ysclid=lmdh4qkga2622633145
[1nacTmacchl, KaydyyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://goodvar.ru/myla-kak-soli-vysshikh-karbonovykh-kislot-ikh-moyushcheye-deystviye/
https://uchitel.pro/%D1%81%D0%BB%D0%BE%D0%B6%D0%BD%D1%8B%D0%B5-%D1%8D%D1%84%D0%B8%D1%80%D1%8B-%D0%B6%D0%B8%D1%80%D1%8B/?ysclid=lmdgsnajne199470428
https://uchitel.pro/%D1%81%D0%BB%D0%BE%D0%B6%D0%BD%D1%8B%D0%B5-%D1%8D%D1%84%D0%B8%D1%80%D1%8B-%D0%B6%D0%B8%D1%80%D1%8B/?ysclid=lmdgsnajne199470428
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/5413/conspect/150713/
https://resh.edu.ru/subject/lesson/5413/conspect/150713/
https://uchitel.pro/%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B/?ysclid=lmdgx0h843450113857
https://uchitel.pro/%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B/?ysclid=lmdgx0h843450113857
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://uchitel.pro/%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B/?ysclid=lmdh4qkga2622633145
https://uchitel.pro/%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B/?ysclid=lmdh4qkga2622633145

11 KIIACC

JlaTa
DJIeKTPOHHBbIE HU(PPOBLIE
KoanuectBo yacos HU3y4YeHH
Ne a o0pa3oBaTe/bHbIE PecypChl
n/ Tema ypoka
- KonTpo | IlpakTn
Bcero | ibHBIC | YyecKkHe
padoThl | paboThl
https://uchitel.pro/coBpeMeHHBIC-
XUMUYECKUHN AIEMEHT. ATOM. DJIEKTPOHHAs [PeCTABICHUS-0-
1 0 0 o
KOH(UTYypaIys aToMOB crpoenn/?ysclid=lmdh79x;ii191189
202
Ilepuonnueckuit 3akoH u [leproanyeckas cucrema https://resh.edu.ru/tv-
2 xuMHudecKkux snemenToB J[. . Menpaeneena, ux cBs3b C 0 0 program/archive/110?ysclid=lmdh8t
COBPEMEHHOM TEOPUEH CTPOEHHS AaTOMOB 1k2x26074567
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX httos:/fuchiteLoro/
3JIEMEHTOB M UX COEJMHEHUH 10 rPYIIIaM U EPUOJAM. Ups://uChILe]. pro/coBpemenble-
OpeaACTaBJICHUA-O-
3 3HavYeHNE MEPUOTUIECKOTO 3aKOHA U CUCTEMBI 0 0 T
ctpoenn/?ysclid=Imdh79xjii191189
xuMudeckux 3nmeMeHToB /.M. MeHnieneeBa B pa3BUTHH 02
HayKH 202
https://resh.edu.ru/subject/lesson/63
Banentnocts. DnektpoorpuniareabHOCTh. CTEneHb 32/conspect/151020/
4 OKHcieHus. Bemecrsa MOJIEKYJISIPHOTO U 0 0 https://uchitel.pro/ctpoenne-
HEMOJIEKYJISIPHOTO CTPOECHUS Bemects/?ysclid=lmdhm802fu1469
7124
Ctpoenue BeniecTBa. XMMHYECKasl CBA3b, €€ BUJbI, https://uchitel.pro/xumnueckasi-
5 MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H. 0 0 cBs3b/?ysclid=lmdhs0m6n74290708
BojopoaHas cBsizb 19
[lonsiTue o nucnepcHbIx cucremax. VicTuHHbBIE U .
6 KOJLJION, HBIIe[ aCTI])SO bl. MaccoBas 7011 BellecTBa B 0 0 hitps://resh.cdu.ru/subject/lesson/49
FIHBIC PACTBOPRL. a B 39/conspect/151133/
pacTBope
Kiaccudukauust 1 HOMEHKIaTypa HEOPraHMUYECKUX .
7 coe I/IHg)HI/Iﬁ HFeHeTquCKaﬂ CB};II;B Heop FaHUYECKUX 0 0 https://resh.cdu.ru/subject/lesson/49
A : p 60/conspect/151373/
BEIIIECTB, Pa3JIUYHBIX KJIACCOB



https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
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https://resh.edu.ru/subject/lesson/4939/conspect/151133/
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https://resh.edu.ru/subject/lesson/4960/conspect/151373/
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Krnaccudukanus XHMHUECKUX pPEaKIIUi B
HEOPraHWYeCKOM M OpraHuYeCKON XMMUU. 3aKOH

https://uchitel.pro/knaccudukanus-
XUMHAYECKUX-

peaknmii/?ysclid=lmgacf2npv22174

8 COXPaHEHUs MAacCChl BEMIECTB; 3aKOH COXPAHEHHUS U 3453
IpPEBpPAICHUS DHEPTUN IPU XUMAYECKUX PEAKLIUAX https://resh.edu.ru/subiect/lesson/64
79/conspect/150988/
https://uchitel.pro/o6paTuMocTh-
9 CkopocTts peakiuu. O0paTuMbie peakini. XUMHIECKOES XUMHYCCKUX~
paBHOBECHE peaxumii/?ysclid=Imgak4m4f05556
94092
10 [IpaxTuueckas padorta Ne 1. «BnusiHue pa3auuHbIX
(haKTOpPOB HA CKOPOCTh XUMHUUYECKON PEAKITHI)
DIIeKTpOoJIMTHYECKas aucconuanus. [lonsarue o
|1 | BOROpOZHOM MOKasaTene (pH) pactBopa. Peakuuun https://resh.edu.ru/subject/lesson/59
HOHHOTO OOMeHa. [ uaponn3 opraHu4ecKux 1 12/conspect/92790/
HEOPraHUYECKHUX BEIIECTB
https://uchitel.pro/okucnurenbHO-
BOCCTaHOBUTENIbHBIE/ ?ysclid=Imgapt
82da355554600
OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakuun. [lonsTtue : ;
12 5 N https://uchitel.pro/anekTponms-
00 3JIEKTPOJIM3€E PacIjIaBOB U PACTBOPOB COJICH ACILIABOB-TI
pactBopoB/?ysclid=lmgas4b5zd199
044943
13 KonTponbnas pabota no pazaeny «Teoperuueckue
OCHOBBI XUMHUID)
Meranbl, ux nojoxenue B [lepuoudeckoii cucteme https://uchitel.pro/meTamb/?ysclid=
Imgawqkf8w8345787
xuMmudeckux dyemeHnToB 1. . Menneneera u .
14 https://uchitel.pro/o6imas-
0COOEHHOCTH cTpoeHus aToMoB. O01ue Gpuznyeckue
. XapaKTePUCTHKA-HEKOTOPBIX-
CBOMCTBA MCTAJLTIOB smem/?ysclid=lmgavb9ahj59279371
https://resh.edu.ru/subject/lesson/49
15 CruiaBbl METaLIOB. DIIEKTPOXUMUYCCKUN P 61/start/151293/
HaIpsHKEHUN METaJlIOB https://resh.edu.ru/subject/lesson/35
23/conspect/151160/
16 | XuMHYeCcKHE CBOMCTBA BAXKHEHIIINX METAJUIOB (HATPUH, https://uchitel.pro/o6iuasi-
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https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3523/conspect/151160/
https://resh.edu.ru/subject/lesson/3523/conspect/151160/

KaJIUH, KaJIbIIMI, MAarHWN, ATIOMUHHAN) U UX COCTMHEHUN

XapaKTEepUCTUKA-HEKOTOPBIX-
siieM/?ysclid=lmegb4navp160349976
9

https://resh.edu.ru/subject/lesson/35

17 | Xumuueckue CBOMCTBA XpoMa, MEU U UX COCAUHECHUI 34/conspect/151265/
18 | Xumuyeckue CBOMCTBA [IMHKA, KEJIE3a U NX COSANHEHUN hitps://resh.edu.ru/subject/lesson/33
I ’ A 34/conspect/151265/
19 [IpakTuueckas paborta Ne 2. "Pemienue
SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «MeTtambi»"
Hewmeramnsl, ux nonoxenue B [lepuonnueckoit cucreme https:/resh.edu.ru/subject/lesson/S9
20 | xummueckux snemeHToB JI. 1. Menaeneera u 39/conspect/151319/

5 C https://uchitel.pro/uemeraiuisl/ ?yscli
0COOEHHOCTH CTPOCHUS aTOMOB d=Imgbqgmq7s100468556
dusndeckue cBOUCTBA HEMETAILIIOB. AJIOTPONHSA )

21 | HeMeTauIoB (HA IPUMEPE KUCIIOPOJIa, Ce Hp docdopa u hitps://resh.edu.ru/subject/lesson/>9
puMeEp poZia, Cepel, p 39/conspect/151319/

yriiepoa)
https://uchitel.pro/xumMmnyeckue-

2 XUMHUYECKUE CBOMCTBA raJOr€HOB, CEPBI U HX CBOWCTBa-

COCTMHEHUN rajoreHos/?ysclid=lmgbx2yxtk7912
25388
https://100urokov.ru/predmety/azot-

73 XuMHYECKHEe CBOMCTBA a30Ta, (hocodpa u ux i-

COETUHEHUN fosfor?ysclid=Imgbxm9ccj9281343
35
https://uchitel.pro/xumuyeckue-

4 XUMHYECKUE CBOMCTBA yriepoia, KPEMHHUS U UX CBONCTBa-
COE€IUHEHUN yraepoaa/?ysclid=lmgbz84n7z5936
89937
25 | IIpuMeHeHnE BaXKHENIIINX HEMETAJIUIOB U UX COSIUHEHUN hitps://resh.edu.ru/subject/lesson/59
P a 39/conspect/151319/

O000111eHE ¥ CUCTEMATH3ALU 3HAHUM 110 TEME ) .

26 | «Hemetamiey. BeruucieHus mo ypaBHEHUSIM hitps://uchitel.pro/nemeraupy 2yscli
- OB yp . d=ImgcOk 1df1381526716

XUMUYECKUX PEAKIIUN U TEPMOXUMHUYECKHUE PACUETHI

27 | Ilpaktuyeckas pabota Ne 3. «Pemienue
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9KCIIEPUMEHTAIIbHBIX 3a1a4 1o Teme "HemeTamibr'"»

KonTponbHas padboTa mo Temam «MeTayuibhy |

28 «HemeTtaiien) 1
https://uchitel.pro/Heoprannueckue-
29 Heoprannueckue u oprannueckue KUCaoThl. 1 H-OpraHuYeCcKue-

Heoprannueckne n opraHnd4ecKue OCHOBAHUS ocHoB/?ysclid=lmgc36481q6516184
11
https://uchitel.pro/Heoprannyeckue-

AMdoTepHBIE HEOPraHUYECKUE U OPTaHUYECKHE I:;ﬁj?;:;‘%:ifiﬁﬁ;ngc 4s0fa53312534

30 | coenuHenus. ['eHeTnyeckas CBsI3b HEOPTrAHMYECKUX U 1 1

OPraHUCCKUX BCIICCTB flttps://resh.edu.ru/subiect/lesson/49
60/conspect/151373/

31 | sopremmcerortn mmanor Scsonsonocm pamm |1 https:/jresh.edu.nw/subjectlesson/33
p = > P 04/main/151489/

MEIULINHEI
https://uchitel.pro/o-
IIPOMBIILIEHHBIX-CIIOCO0aX-

32 [IpencraBienus 06 00IKX HAYYHBIX IPUHIUIIAX 1 HOJIyYCHHUS-

IIPOMBILIEHHOTO IOJYyY€HHs BA)KHEUIINX BELECTB Ba/?ysclid=lmgd0a982i996814338
https://resh.edu.ru/subject/lesson/35
14/conspect/151428/
https://uchitel.pro/daenoBek-B-Mupe-

33 | YenoBek B MUpE BEIIECTB U MAaTEPHUAIOB 1 Berects/?ysclid=lmgd0yyk9s67489
3183
https://multiurok.ru/files/khimiia-i-

34 | x 1 zdorov-

MMHA 1 310POBBC HETI0BCKA ie.html?ysclid=Imgd5ilmo66266476
01
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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YUYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA
» Xumus / I'abpuensa O.C., Octpoymos U.T'., Cnaaxos C.A.,
AxkrmonepHoe oo6miectBo «M3narenbctBo «lIpocBemenne»

METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA
1. O.C.l'abpuensu, ['.I'.JIsicoBa «Xumus MeTtonnyueckoe mocodome —
0a30BbIil ypoBeHb» - M.: JIpoda, 2022 T.
2. O.CI'abpuensn, I'.I'.JIpicoBa Xumusa. 10 kiacc. ba3oBblii ypOBEHb.
[TpoBepodHbIC M KOHTPOJBHBIE PAOOTHI

3.

2. O.C.T'abpuensn, N.I'.OctpoymoB, «OOmas xuMusi B TecTax, 3ajadax,
ynpaxknenusix. 11 kmace» — M.: Ipoda, 2023 r.

3. O.Cl'abpuensn, II.H.bepesxkun, A.A.YmakoBa «Xumus 11 kiacc:
KoHTposnbsHbIe 1 poBepoUHbie paboThl K yueOHUKy». — M.: IIpoda, 2021 r.

4. O.CTlaopuensn, I'.I'JIsicoBa, A.I'.BBenenckas «Xumusa 11 xkiacc:
Hacrtonphas kaura juist yuurens». Yacts 1 — M.: IIpoda, 2019 r.

5. O.C.lI'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
HacronbHas kHura ans yuurens». Yacts 2 — M.: [Ipoda, 2022 r.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I'.OctpoymoBa «3amaun 1Mo XMMUU U
cnocoOb! ux pemeHus» - M.: «Ipoday, 2021 .

7. B.I'. lenucoBa «Xumusi 11 kiacc moypoyHble IUJIaHBI MO Y4E€OHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpan» Yuurens 2018 r.

8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.Jluako «Tectbl mo xumuu 11 kmaccy, -
M.: Dk3amen, 2019 1.

9. O.C.T'abpuensia, N.I'.OctpoyMoB «XUMUYECKUNA HKCIIEPUMEHT B IIKOJE
11 ximacc»; - M.: poda. — 2019 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI

CETU UHTEPHET
http://www.chemnet.ru T'azera «Xumusi» u cait nus yuurtens «5 umy

Ha YPOK XUMHUU

http://him.1september.ru Enqunas xomrekmus LIOP: [IpeameTHas KoJmeKmust
«XHAMUS

http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4YHBIE
skcriepuMeHThl: xumusa. Kommekmust  Poccuiickoro  o0mieo6pa3oBaTeiabHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caitt JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onummnuaaa mKoJIbHUKOB 110 XUMUHU

http://chem.rusolymp.ru Opranudeckasi XuMusi: dJIEKTPOHHBIA YUYCOHUK IS
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru =~ OCHOBbI =~ XUMHH:  DJIEKTPOHHBIH
y4eOHUK



http://www hemi.nsu.ru OTKpbITBII KOJUTEHK: XUMUS
http://www.chemistry.ru  JluctaHumoHHas  oJqMMNOuaja MO  XHUMHUHU:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEeIbHBINA MTPOSKT



