MUHUCTEPCTBO INPOCBEIEHUSI POCCUIMCKON ®EJIEPAIIANA
Munucrepcrso 00mero u npodeccuonajibLuoro oopazosanus Pocrosekoii o01acTn

Yupasienue oopazosanun ropoaa Pocrosa-na-/lony

MBOY «lllkosa Ne 75»

PACCMOTPEHO - Y TBEPXKIIEHO

METOJUYECKUM 00BETMHEHUEM A e o T pipe MBOV "[koma Ne 75"
yuuTenei reorpaduu, Guosoruu, % 2, (A Q" Kypxuna T.A.
XUMUHU ' & ©

Wo 381
@j/@/ Hpstaenxo E.1O. I asrycra 2024 .

[Iporokos Nel
ot «27» aBrycra 2024 r.

PABOYAS ITPOI'PAMMA

(ID 5615645)
yueOHOro mpeamMera
«Xnmusn. ba3osblii yposenn»

st 10 xitacea cpeauero o6mero o6pa3oBaHus
Ha 2024-2025 yueOHbIii 1o

Pocros-na-/lony 2024




MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha ypOBHE cCpelHEero oOIiero odpa3oBaHus pazpaboTaHa Ha OCHOBE
®depnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccutickoit denepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (eaepanbHOl 00pa3oBaTeIbHON MPOTpaMMBbl CPEIHErO
obmero oo6pazoanuss (POII COO), npencraBieHHbIX B DeAepallbHOM TOCYAapPCTBEHHOM
obpaszoBarensHoM ctangapre COO, ¢ yuérom Konuenmuu mnpernonaBaHus y4eOHOrO HpeaMera
«Xumusi» B 00pa3zoBaTesbHBIX opranu3anusx Poccuiickoit @enepaiuu, peaan3yronX OCHOBHbIC
o0pa3oBaTe/IbHbIE MPOTrPaMMbl, U1 OCHOBHBIX IOJOKE€HUM «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3paboTKe MpOorpaMMbl [0 XUMUH, K OIMpe/IeIeHHI0 00IIel cTpaTeruu
00yuYeHHsI, BOCHUTAHUS U Pa3BUTHsI 00YYarOIUXCs CPEACTBAMH Y4eOHOTo mpeaMeTa « XUMUsD s
10-11 kimaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIenTyaiabHble mosoxeHus ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH II€JIeH, COJepIKaHus, pe3ysIbTaTOB OOyYeHHsS U TPeOOBAaHUI K YPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  0oOpa3oBaHHE,  IMOJIy4yaeMO€  BBIIYCKHHKaMHu  00Ieo0pa3oBaTebHON
OpraHH3aIy, SBISETCS HEOTHEMIIEMON YacThi0 MX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEPLIAIOLIUM
ATaIoM peaju3alii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEN, IPUCYIIHUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro O00pa30BaHMsA. DTH IEHHOCTH KacaroTcs MO3HAHHUS 3aKOHOB
npupozbl, OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyJIbTYyphl YEIIOBEKA, a TAK)KE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U MPUPOAHON cpene. Peanmusyercs xumudeckoe
oOpa3oBaHHe OOYYArOIIMXCS HA YPOBHE CPEAHEr0 OOImero oO0pa3oBaHHS CPEICTBAMH Y4EOHOTO
npeaMera « XuMHs», CofepKaHue U MOCTPOSHUE KOTOPOTO OMpE/ENIeHbl B MPOrpaMMe Mo XUMHH C
yu€ToM crienn(UKH HAYKH XUMHH, €€ 3HAUYCHHs B IMO3HAHWM MPHUPOJBLI U B MATEPHUATBHOHN JKU3HU
olmiecTBa, a TaKke C Y4ETOM OOMIMX IeNeld U MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obiero oopazoanus B Poccuiickoit deneparumn.

XuMHS KaK 3J€MEHT CHUCTEMbl €CTeCTBEHHBIX HAayK HIPaeT OCOOYI0 pojib B COBPEMEHHOM
LIUBUJIM3ALMU, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyiabTypbhl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOI'O MBIIUIEHHUS, B CO3/JaHNE LIEIOCTHOTO MpPECTaBICHUs 00
OKpYXaloIleM MHUpE Kak O €JUHCTBE MPHUPOABI M YeIOBEKa, KOTopoe (popMHupyeTcs B XUMHH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMHU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajlla HEOThEeMIIEMOU
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPY/Ia U KU3HU Ka)JI0T0 WieHa
obmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa co3ujaTellbHasi, KaKk HayKa BBICOKMX TEXHOJOTHUH
HaIpaBJieHa Ha pelleHue TI00anbHbIX MPOo0OJIeM yCTONYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJIOrHUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM € OOmMMMHU LENIMM W NPUHIUIAMH CpEAHEro oOuero ooOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YpOBEHb M3YyUYEHMs) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJbTYpPHYIO MOATOTOBKY OOY4YaroIIMXCsl, HEOOXOAMMYIO WM JUIS
BBIPAOOTKM MHMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsiromuMu mpeaMeTa « XuMush SBISIOTCS 0a30Bbie Kypchl — «OpraHnueckas XUMUsDH U
«OOuras ¥ HeopraHUYecKas: XUMUSL», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUs KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BOI HAayKH: cHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUH M3
oOuieil xumun) U oprannyeckoil xumuu. dopMupoBaHre JaHHOW CHUCTEMbI 3HAHUI MPU U3yUYEHUU
npeaMera obecreynBaeT BO3MOXHOCTh PACCMOTPEHMsI BCEIO MHOT00Opasus BEIIECTB Ha OCHOBE
OOLINX MOHATH, 3aKOHOB ¥ TEOPUN XUMHH.

CrtpykTypa comepxaHus KypcoB — «Opranudeckas xuMus» u «OO0Ias U HEOpraHUyecKas
XUMUS» cPOpMHUpOBaHA B MPOrpaMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K H3yYEHHUIO
yuyeOHOro Mmarepuajga M OOYCJOBJI€HAa HCTOPHYECKH OOOCHOBAHHBIM PpA3BUTHUEM 3HAHMHA Ha
OnpeAeNéHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHWYecKOl XUMHUHM BellecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUH CTPOEHHUS OPraHUYECKUX COSAMHEHNH, a TAKKe
Ha YPOBHE CTEPEOXUMHUUECKHUX U IEKTPOHHBIX MPEACTAaBIECHUN 0 cTpoeHuH BenlecTB. CBeaeHus 00
U3y4aeMbIX B Kypce BEIIEeCTBaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPO/IOB JI0 CIOKHBIX OMOIOTHYECKU



aKTUBHBIX coeMHeHMl. B Kypce oprannueckoil XuMuu MoIy4yaroT pa3BUTHE CPOPMUPOBAHHBIE HA
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus NEpPBOHAYAIBHBIC MPEACTABICHUS O XUMHUUYECKOUN CBSI3H,
KJIAaCCU(UKALMOHHBIX MPHU3HAKaX BEIECTB, 3aBUCMMOCTU CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XMMHYECKOW PEaKLUH.

[Ton HOBBIM yTJIOM 3pe€HUS B mpeaMere «XumHs» 0a30BOr0 YpOBHSI paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa30BaHUS TEOPETUYECKUH MaTepuanl u
dakTosornuecKkue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHMYecKass XMMHS» OOYYarOIIMMCA MPEAOCTABISACTCS BO3MOXKHOCTH OCO3HATH
3HaYeHHUE MEePUOINUECKOro 3aKOHa ¢ 0OIIETEOPETUUECKUX U METOOJIOTUYECKUX MO3UIIH, TIy0xke
MOHSITh UCTOPUYECKOE M3MEHEHNe (DYHKIMH 3TOTO 3aKOHA — OT 00001maromeil 10 00bsCHSIomEN 1
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHM O BaXKHEWIMX BELIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX M
IIPUMEHEHNH, a TAKKE€ O XMMUYECKHX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
gononHsgercss B kKypcax 10 wum 11 KimaccoB 3iIeMEHTaMH  COJIEpP)KaHHS, HMEIOIIUMH
KyJbTYPOJOTHUYECKM M MPUKIAJAHON XapakTep. OTH 3HAaHUA CIIOCOOCTBYIOT TMOHUMAaHHUIO
B3aUMOCBSI3M XUMHH C IPYTUMU HAyKaMU, PACKPBIBAIOT €€ POJib B MO3HABATEIBHOMN U MPAKTHYECKOM
JESTEIbHOCTH YeJIOBeKa, CIOCOOCTBYIOT BOCITUTAHHUIO YBaXKEHUS K MIPOLIECCY TBOPUYECTBA B 001aCTH
TEOPUH M TMPAKTUUYECKUX MPUIOKEHUM XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B
OOIIECTBEHHO U TMYHOCTHO 3HAUYMMBIX ITPOOJIeMax, CBI3aHHbBIX C XUMUEH, KpUTHUECKHU OCMBICTTUBATh
uHpOpMAIIMI0O W TMPUMEHATH €€ Ui TIONOJHEHWS 3HAHUM, PEHICHUS WHTEIUICKTYalbHBIX W
JKCIIEPUMEHTANIFHBIX HCCIEI0BaTENbCKUX 3a1ady. B 1meroMm conepkanue y4eOHOTO mpeamera
«XuMHS» JTAHHOTO YPOBHSI HM3yYCHHUS OPHCHTUPOBAHO Ha (OPMHUPOBAHHE Y OOYYAFOIIUXCS
MHUPOBO33PEHYECKOM OCHOBBI JJIsi MOHUMaHHS (UIOCOPCKUX HUACH, TaKMX KakK: MaTepUalbHOE
€IMHCTBO HEOPTraHWYECKOTO W OPraHWYECKOro MHpPa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB HUX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SIBICHUN MYTEM 3KCHEPUMEHTA M PELICHUS
MPOTUBOPEYUN MEXKIYy HOBBIMH (haKTaMH M TEOPETUUECKHUMH MPEATNOCHUIKAMHU, OCO3HAHUE POJIH
XUMHUHM B DPELICHUH 3KOJOTHYECKHX MpoOJieM, a Takke MpobdieM cOepekeHUs SHEPreTUYecKUX
PeCypCcoB, ChIPbsl, CO3/IaHMsI HOBBIX TEXHOJIOTUNA U MAaTEPHAJIOB.

B nnane perenus 3aad BOCIIUTAHUS, Pa3BUTHS U COIMATU3ALNN 00yYaIOMIUXCS PUHSATHIC
MporpaMMoi MO XUMHH TOAXOJbl K OIPENCTICHUI0 COJACpPXKAHUA W TOCTPOCHHUS TpeaMera
pelycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCANBHBIX YYeOHBIX JEHCTBUH, HMeEIoIUX 0a30Boe
3HAYCHHE JJI PA3JIMUYHBIX BUJOB JEATEILHOCTH: PEIICHUs TPOOIeM, TTONCKa, aHaIn3a U 00paboTKH
uH(pOpMaIliK, HEOOXOAUMBIX AJii MPUOOPETEHHS OMbITa MPAKTHUECKON M HCCIeN0BATENbCKON
JIeSATeTLHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke npemnojaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl, TaK U Ha
YPOBHE CpeIHeT0 00111ero 00pa3oBaHusl, MPU ONPEACIICHUH COJIEPKATEIIbHON XapaKTePUCTUKH TIeJIeH
M3y4YeHUs MpeAMeTa HaNpaBJICHUEM IMEPBOCTENIEHHOW 3HAUYMMOCTH TPAJAMIIMOHHO MPHU3HAETCA
GbopMHpPOBaHHE OCHOB XHMMHYECKOM HayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUA,
MPaKTUYECKOW NIESITEIbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJibTypbl. C
METOJMYECKOM TOYKH 3PEHUSI TaKOW TMOJXO0J K OMPEEICHUIO 1eJIel U3ydeHUsI IpeMeTa sIBISETCS
BIIOJIHE OIPAaB/IaHHBIM.

CoriacHo TaHHOW TOYKE 3pEeHUS TJIABHBIMU LIEISIMUA U3YYCHHS TIpeIMeTa « XUMHUSD) Ha 0a30BOM
ypoBHe (10 —11 x71.) sBRSITOTCSA:

e (QopmupoBaHHE CHCTEMBl XHMHUYECKUX 3HAHUN Kak BaXHEHIIEH COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpPAa, B OCHOBE KOTOPOW JIEKAT KIFOYEBBIC TMOHSTHS,
dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa,
03HAaKOMIJIEHHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHUE U pPa3BUTHE NPEJCTABICHUN O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKHUX PEAKITNH, HEOOXOIUMBIX JJIsl MPUOOPETEHUsI YMEHUNM OPUEHTUPOBATHCS B MUPE
BEILIECTB M XHUMHMYECKUX SBJICHUN, HMMEIOIIMX MECTO B MPUPOJE, B NPAKTUYECKOH U
IMOBCEAHEBHOM KU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOIIOeHNEM U 00bICHEHUEM
XUMHUYECKOTO OJKCIEpUMEHTa, COONIOJCHHEM TpaBuUil 0e30MacHOro oOpalleHust ¢
BEILIECTBAMH.



Hapsiny ¢ 3TuMm, coaepskaTenbHas XapakTepUCTUKA IIeJiel W 3a/Jay M3y4YeHUs NpeaMeTa B
nporpaMMe Mo XHUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpemHero oomero oopasoBanus. Cero/Hs B MPEMNOIaBaHUN XUMHUU B OOJIBINCH CTENCHH
OTJAETCS NPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COACpkKaHUs O0yUeHuUs, OpUEHTUPOBAHHOMN Ha
MOJIFOTOBKY BBIITYCKHHKA 00111€00pa30oBaTeNbHOM OpraHu3aliy, BIaIeionero He HabopoM 3HAHU,
a QYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CITIOCOOAMH U YMEHHUSIMHU aKTUBHOTO MOJTyYCHUS 3HAHUHT
U IIPUMEHEHUS UX B PeasIbHOM JKU3HHU VI PEIIeHUs] TPAaKTUUECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpU U3YUYCHUH TPEMETa « XUMUSD) TOMUHUPYIOIIee 3HAUCHHUE MTPHOOPETaoT
TaKHe LEeH U 33]]a4, KaK:

ajanTtanus oO0yJaromuXCs K YCIOBUSM JUHAMHYHO Pa3BUBAIONIETOCS MHUPA, (HOPMUPOBAHHE
MHTEIJICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMUpOBaHUE Y 00YYAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINH ), UMEIOIIIX
YHUBEpCaJbHOE 3HA4YCHHE JI1 PA3JIMYHBIX BHJIOB JIEATEIbHOCTU: pEHIeHHs] MpoOsieM, MOHUCKa,
aHaym3a ¥ 00paboTku wmHpOpMamuu, HEOOXOMUMBIX ISl MPHOOPETEHHUS OMbITa ICATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUM XWUMHUHU, a Takke i1 OICHKH C TMO3ULUN
9KOJIOTHYECKOM 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUICCKHUX TPOIIECCOB HA OpraHU3M
YeNoBeKa U MPUPOTHYIO CPEAY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTyaJbHBIX U TBOPUYECKHX CIOCOOHOCTEH
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpETaTh HOBBIE 3HAHMS MO XHMHU B
COOTBETCTBUU C >KH3HCHHBIMH IMOTPEOHOCTSMH, HCIIOIH30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJOTHH JUIs TIOUCKAa W aHaju3a y4eOHOH M Hay4YHO-TIOMYJSIpHOM MHGOpPMAIUU XUMUYECKOTO
COJIepKAHUS;

dbopMupOBaHUE U Pa3BUTHE y OOYYAIOMIMXCS aCCOIUATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HaOJII0aTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOMMBI, B YACTHOCTH,
U IJIAHUPOBAHUM U MTPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAHHE Y 00YUaIONINXCsl YOSKIEHHOCTH B TYMaHUCTUICCKOW HAIPABICHHOCTH XUMHUH, €€
BXHOW pOJIM B PEIIEHUH TIOOAIBHBIX MpoOJeM pPalMOHAIBHOTO MPUPOAOIOIB30BAHNUS,
MOTIOJIHEHUSI DHEPTETUUECKUX PECYpCOB W COXpaHEHUs MPHUPOIHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJAE U CBOEMY 3J0POBbBIO, a TaKKe MPUOOPETCHUS
OTBITa MCTIOJB30BAHUS TOJYYSHHBIX 3HAHUW JUIsI TIPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYaIHsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSIMHU.

B yuebHOM mnane cpemHero oOmiero oOpa3oBaHMs mpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHBIE TPEMETHI.

OO0riee 4uCIO0 YacoB, OTBEAEHHBIX JIJII U3YUYEHHUS XMMHH, Ha 0a30BOM YpPOBHE CPEIHETO
obmrero oopazoBanus B 10 knacce coctaBnser 34 yaca (1 gac B Heneno).



COJAEP)KAHUE OBYYEHUA
OPTAHUYECKAA XUMUA

TeopeTn4yeckue OCHOBbI OPraHUYeCKO XUMHHU

[IpenMer OpraHM4ecKod XUMHH: €€ BO3HMKHOBEHHME, PAa3BUTHE M 3HAYEHUE B MOJYyYECHUU
HOBBIX BEIIIECTB U MaTepUaaoB. Teopusi CTpOCHUs OpraHMYecKux coequHeHui A. M. bytiepoBa, eé
OCHOBHBIE TOJIOXKEeHHU. CTPYKTYpHBbIE (OPMYIBI OPraHNYECKUX BemiecTB. ['oMomorus, u3oMepus.
XUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienue o kiaccu(UKauy OpraHMYECKUX BemecTB. HoMeHKIaTypa OpraHm4ecKux
coeMHEHUN (cucTeMaTH4ecKasl) U TPUBUAIbHbIC HA3BAHUS Ba)KHEHIIMX IMPE/ICTaBUTENEH KJIacCOB
OpPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METOJIbl M3Y4YEHHs BEUIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3LaMu OpraHMYECKUX BEUIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIECTB, HAOIIOICHUE U OMHCAHNUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEILECTB IIPU HarpeBaHUH (IU1aBJIE€HUE, 0OYIJIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHM psaa. MeraH M 3TaH — mpocTenine
MPEJICTABUTENN AJIKAaHOB: (DU3MUECKHE U XUMUYECKUE CBOMCTBA (pEaKlUy 3aMEIICHUs U TOPEHHUs),
HAaxO0’KJICHUE B IIPUPOJIE, IIOJyYECHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKUN psAl. DTHIEH W IPOINUJIEH — MPOCTEHIINe
IPEJICTABUTENIN AJIKEHOB: (U3WYECKUE U XHMUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUSA,
raJIOreHUPOBAHUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIyYeHHE U IPUMEHEHUE.

Ankanuensl: Oytanuen-1,3 u metunOyramueH-1,3: cTpoeHHE, BaXKHEUIINE XUMHUYECKHUE
cBoiicTBa (peakius noaumepusanun). [logyyeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKUM psill. ALETHIIEH — MPOCTEUIINI
MPEJICTABUTENb AJKUHOB: COCTaB, CTPOEHUE, (U3NYECKHE M XHUMUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), [TOJIyYEHNUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, ¢GU3MUYECKHE U XUMHUECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), IOIy4eHHE W NpUMEHeHue. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NoJyYeHue U
npumenenue.  TOKCHMYHOCTH  apeHOB. l'eHeTHueckas  CBA3b  MEXAY  YIJIIEBOJAOPOJAMH,
MPUHAJISKALIMMU K pa3IMYHbIM KJlaccaMm.

[TpuponHble MCTOYHMKHM YTJIEBOJOPOJOB. IlpuponHblii ra3 M momyTHble HE(TSHBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenue. Criocodsl nepepaboTku He(TH: MEePEeroHKa, KPEeKUHT (TepMUYECKUH,
KaTaJuTHYecKuil), nuponus. IIpoaykTsl nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIJIECHHOCTH
u B ObITy. KaMeHHBIH yTrosib U MPOAYKTHI €T0 MepepadOTKH.

OKCHepUMEHTAJIbHBIE METOJbl HM3YUYEHHUS! BEIIECTB M HUX MpEBpallleHUui: O03HAKOMIICHHE C
oOpa3liaMu MjaacTMacc, KayuykKoB M pe3uHbI, KOIeKiuu «HepTs» u «YTomb», MoaeTupoBaHue
MOJIEKYJI YTJIE€BOJOPO/IOB U TaJIOT€HONIPOU3BO/IHBIX, IPOBEIEHNE IPAKTUYECKON pabOThI: MOTyYeHHE
JTUJICHA U U3YyYEHHE €r0 CBOKCTB.

Pacuérnrie 3amaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJTMUECTBA UCXOIHOTO
BElIeCTBa UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIVH).

Kuciopoacoaep:kammue opranndeckue coeIMHeHUs

[IpenensHble OAHOATOMHBIE CHUPTB. MeETaHON M 3TAaHON: CTpPOEHHE, (U3NYECKUE H
XUMHYECKHE CBOMCTBA (pEeakiMM C aKTUBHBIMH METaJUlaMH, TajlOr€HOBOJIOPOJAMHU, TOpPEHHE),
npuMeHeHne. BogopoaHbie cBs3U MEXy MOJIEKYJIaMU CIIUPTOB. /IeficTBHE METaHONIAa U 3TaHOJIA Ha
OpraHN3M 4YeJI0BEKA.

MHOroaTOMHBIE CIIUPTHI. DTHIICHTIMKOIb U TIIMLEPUH: CTPOEHHE, (U3NIECKUE U XUMUYECKUE
CBOICTBa (B3aMMOJICHCTBUE CO LIEIIOYHBIMU METAJIIaMH, KaueCTBEHHAs! PEaKIIisl Ha MHOIOATOMHbIE
cnupThl). JlelicTBUe HAa OpraHu3M uenoBeka. [IpuMeHenne rimnepyrHa U STUIISHTJIUKOIISL.

®DeHoJI: CTpOeHUE MOJIEKYIbI, (PU3NYECKUEe W XMMHYECKUE CBOMCTBA. TOKCHYHOCTH (peHOIa.
[Tpumenenue penona.




Anbnerunsl U kemonwvl. opManblieru, aleTanbIeru: CTpoeHue, (PU3NIecKue U XuMUIECKue
CBOWCTBA (peaKkIMM OKHCICHHS W BOCCTAHOBJICHHUS, KAUECTBEHHBIE DPEAKLMH), IOJYyYCHHE U
IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHas KHCIIOTHI:
CTpoeHue, GU3NYecCKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOLIMe JUIs Kiacca KUCIOT, peakius
sTepudUKanMu), ToidydyeHue u npuMeHeHue. CreapuHOBass W OJEUHOBAs KHUCIOTBHl Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 ciaoxHbIX 3(GUpPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYraeBozpl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, 1U- U mojucaxapuabl). [roko3a —
NPOCTEHIINKA MOHOCAXapHJ: OCOOCHHOCTH CTPOEHHUS MOJICKYJIbI, (U3UUYECKUE U XUMHYECKUE
cBo¥icTBa (B3auMoneicTBue ¢ ruapokcuaom Meau(ll), okucinenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NPUMEHEHHE,
6uonornyeckas ponb. otocunTes. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak HOpuUpojHble mosimMmepbl. CTpoeHHe Kpaxmaja M LEUII0JIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KAUeCTBEHHAs PEaKLUs C HOI0M).

OKCHEpUMEHTAJIbHBIE METOJAbl HW3Y4YEHMs BELIECTB U UX MPEBPALLEHUI: NPOBEACHUE,
HaOJI0IeHNE U ONMCAHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE dTaHojda okcuaoMm wmeau(ll)), MHOroaToMHbBIX CHUPTOB
(B3aumoierictBue TimiepuHa ¢ ruapokcuaoM meau(ll)), anpaernmoB (OKHCIeHHE aMMHUAYHBIM
pactBopom okcuaa cepedpa(l) u rugpokcunom menu(ll), B3aumoneiicTBue Kpaxmaiga ¢ HOIOM),
IPOBE/ICHUE NTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnble 3anaum.

Bbruuciienus 1o ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMUECTBA UCXOIHOIO
BELIECTBA UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 HUCXOTHBIX
BEIIIECTB WU MPOYKTOB PEaKIUh).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHCIIOTHI Kak aM(pOTepHble OpraHudeckue coequHeHus. Pu3znveckue U XUMHUUECKUe
CBOICTBa aMMHOKUCIIOT (Ha MpuMepe MMIKHA). bruojgorndyeckoe 3HaueHne aMMHOKUCIOT. [lenTusl.

benku kak npupoAHbIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. IlepBuuHas, BTOpUYHAA U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUIPOIM3, JACHATypalus,
Ka4eCTBEHHbIE pEaKIui Ha OeJKH.

OKCHepUMEHTAJIbHBIE METOAbl M3Y4YEHMsI BEIIECTB W HX IMpPEBpalleHUi: HAONIOACHHUE U
OTHCaHKE JEMOHCTPALMOHHBIX OIBITOB: JACHATypalus OElIKOB IMpU HArpEBAaHUH, IIBETHbIE PEAKLIUU
0EIKOB.

BBICOKOMOIEKYIISIPHBIE COEAMHEHHUS

OcCHOBHbBIE TOHSATUS XHMHUU BBICOKOMOJIEKYJISIDHBIX COEJUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTEIIEHb NOJMMEPHU3ALINH, CPEIHAS MOJIEKyJIsIpHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEpU3alysl U MOJIMKOHACHC Al

OKCHEpUMEHTAJIBHBIE METOJbl M3YUEHHUS BELIECTB M HMX IPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBA3€H NPU M3y4YEHMHM OpraHudecko xmmuu B 10 kiacce
OCYILIECTBIISICTCS YePe3 UCIOIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHbIX MOHSATHIA, TaK U IOHATHH,
SBJISIOIIMXCSI CHCTEMHBIMHU TSI OT/I€TIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO011e ecTecTBEHHO-HAYyYHbIE MOHATHS: SIBJICHUE, HAYYHbIH (DaKT, TMIIOTE3a, 3aKOH, TEOpus,
aHaJIM3, CUHTE3, KiacCU(UKAIUs, NEPHOJUYHOCTh, HAOIIOJACHHE, H3MEPEHHE, IKCIEPHUMEHT,
MOJIEJTUPOBAHUE.

®uznka: MaTepus, SHEPrusi, Macca, aTOM, JJIEKTPOH, MOJIEKYJa, SJHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, (PM3NYECKHE BEIUYMHBI U €AMHUIBI UX
U3MEpEeHUS.

Buonorus: kierka, opraHusM, Ouochepa, oOMEH BelIeCTB B oOpraHusMme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCNIKH, YTICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.



TexHoorus: IMUIICBBIC IMPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO IMUTAaHUA, MOIOIIUE CPCIACTBA,
JICKAPCTBCHHBLIC U KOCMCTUUYCCKHUC IMpPCTapaThbl, MaTCpraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.



I[TNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOTPAMMBI 110 XUMHWH HA bA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaet TpeOOBaHUS K pe3yJIbTaTaM OCBOSHUS 00YYAIOIIUMUCS IPOTPAMM
cpenHero oOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPeIMETHBIM M IpeaMeTHbIM). Haydno-
METOIUYECKON OCHOBOM JJIs1 pa3paOO0TKH IUTAHUPYEMBIX PE3yIbTaTOB OCBOSHUS MMPOTPAMM CPETHETO
o011ero o0pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.

B coorBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeIMeTa « XUMHUS» Ha YPOBHE CPEJHEro oO0uiero o0pa3oBaHus BbIIEICHBI
CJIETyIOIINE COCTABIISAIOILNE!

OCO3HAaHHE OOYYalOIIMMHCS POCCHICKOM TpakIaHCKONH HIESHTHYHOCTHU — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH H CAMOOIPEICIICHHIO;

HaJIMYUEe MOTUBALUU K 00yYEHUIO;

[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUN JIMYHOCTH HA OCHOBE KITFOUYEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOCH IESATCIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIMMHU LEJOCTHOM CcHCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHUYECKOM KYJIbTYphl M CHOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTH
JKNU3HCHHBIC I1JIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MIpeIMeTa « XUMHUs» IOCTUTAIOTCS B €IMHCTBE Y4eOHOH U
BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHMU C TYMAHUCTUYCCKHUMH, COLHUOKYJIBTYPHBLIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJI€AIaMU POCCHICKOTO Tpa)<IaHCKOro OOIIecTBa,
IOPUHATBIMU B OOIIECTBE HOPMAMM U IpaBUIaMH IOBEACHUS, CHOCOOCTBYIOLUIMMH Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YYarOIIUXCS.

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTPAKAIOT CPOPMUPOBAHHOCTH
OTIbITa TIO3HABATETIFHOM U MPAKTHYECKOH JeATeTbHOCTH 00YYAIOIINXCsl IO pealn3aluu MPUHSATHIX B
00IIecTBe IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HaHHS 00yYaroIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OOA3aHHOCTEH, yBaXKEHHS K
3aKOHY U MPABOMOPSAKY;

NpeaACTaBJICHHUA O COHHAJIBHBIX HOPMAaxX MW IpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUII B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOp‘IGCKOfI ACATCIIBHOCTH TIPpHU CO3JJaHUU y‘~I€6HBIX ITPOCKTOB,
pelIeHrur yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSL, JIOTUKY U apTyMEHTBI IPYTUX IPU
aHaJIM3€e Pa3TUYHbBIX BUJIOB YUEOHOI e TEIbHOCTH;

2) NATPUOTHYECKOTO BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIEIHI0 OTEYECTBEHHON XUMUU;

YBaXXCHUA K IIPOUECCY TBOPUECCTBA B oOJactu TCOPHUH U NPAKTUUCCKOTO MPUMECHCHUA XUMHUHU,
OCO3HAHHUSA TOTO, YTO JOCTHKCHHSI HAYKH €CTh PE3yJIbTaT JUIUTEIbHBIX HAOTIOCHH, KPOMOTINBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, TIOCTOAHHOTO Tpyda y‘IéHBIX H MMPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUU U MOCIEAYIOIIEM aHanu3e nH(opManuu
0 MEPECAOBBIX JOCTUIKCHHUAX COBpeMeHHOﬁ OTEUYECTBEHHOU XHUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHM,

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPHHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIBHO-HPABCTBEHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTU OIIEHUBaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOMX TOBApUIIEH C TO3UIIHIA
HPABCTBCHHLIX W ITPAaBOBBIX HOPM U OCO3HAHUE HOCHG}ICTBI/Iﬁ OTUX IMMOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HH, HEOOXOIUMOCTH
OTBECTCTBECHHOI'O OTHOILIICHUA K COGCTBCHHOMY (I)I/I?)I/I‘-IGCKOMy U ICUXUYCCKOMY 300POBBIO;



coOJr0IeHHsT TIpaBUII OE30IIaCHOTO OOPAIEHUs C BEIIECTBAMU B OBITY, MTOBCETHEBHOM JKH3HU
U B TPYJIOBOH JIE€SITEIIbHOCTH;

MOHMMAHUS [IECHHOCTH MPaBUJ WHIMBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30M1aCHOTO TOBEICHUS
B CUTYyaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUA TMOCIEACTBUM M HENPUSTUS BpPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS aAIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENLCKONH  JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUM NPAKTUYECKUX 33Jad  COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHIECKOMY M3YUYEHHUIO TPO(ECcCHil pa3InyHOro pojia, B TOM YHCIIe Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 0 XUMUU;

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3yJibTaTaMm TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIyalIbHOM TpaeKkTopuu oOpa3oBaHUs, Oyaymiei
npodeccuu W peanu3alii COOCTBCHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00aJBHOTO XapakTepa JKOJOTUYECKUX MpoOIeM, BIHSHHUS dKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNH XUMUU JUIsl PELICHUS BOIPOCOB
palMoOHATIBLHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOT'O HEMPUSTUS IEHCTBUMN, TPUHOCSIINX BPE/ OKPY KaIOIEH MPUPOIHOI cpeie, yMEeHuUs
MIPOTHO3UPOBATH HEOIATONMPHUATHBIE IKOJIOTHUECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUM U
MpeoTBpalIaTh UX;

HaJUYMsl PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYpbI, OIBITA
JIEATETbHOCTH  JKOJIOTUUECKOW  HANpaBJICHHOCTH, YMEHUS  pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOU MPAKTUKH;

MOHMMAaHUA CleUu(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (GOPMUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IIEJIOCTHOTO MPEACTABICHUS 00 OKpY>KaroIiemM
MHpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSXKIAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBUIU3alMU: B €€
TYMaHHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3pl MaTepuaibHOU
KyJbTYpBl, PEIICHUU TI00ANBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJOTHIECKON O€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIIOBUH YCIIEITHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KU3HU KaXJI0T0 WieHa 00IIecTBa;

€CTECTBCHHO-HAyYHOW TPAMOTHOCTH: TIOHUMaHUS  CYIIHOCTH  METOJIOB  TIO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIONb30BaTh TOJy4yaeMmble 3HAHUS IS
aHajn3a U OOBSICHEHHUS SIBJICHUIN OKPYKAIOIIET0 MUPA M TIPOUCXOIANINX B HEM U3MEHECHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHS] HA OCHOBE HAYUYHBIX (JAKTOB M MUMEIOIIUXCS TAHHBIX C LEJBI0
MOJTy4EHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS ISl pellieHus: poOiieM B
pEANTbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM €SI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUH IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH;

WHTEpeca K 0COOEHHOCTSIM TPY/a B Pa3auvHbIX chepax mpodhecCuOHATBHON IeATeILHOCTH.



METAIIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS yUeOHOTO MpeaMeTa « XUMUs Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble U1 (POpPMHpPOBAHUS MHPOBO33PEHHUS OOYYAIOUIMXCA MEXIUCUUIUTMHAPHBIC
(MeXTpeIMeTHBIC) 00IeHayYHbIC TTOHITHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
cnenuuKy METOJOB IO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
DHEprus, sBICHUE, TPOIIECC, CUCTEMA, HAyYHBIN (DAaKT, MPUHIIMIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCcClleZloBaHNe, HAOIIOIeHIE, U3MEPEHHE, IKCIIEPUMEHT U ApYyTHUe);

YHUBEpCaJIbHbIC yUeOHBIC ACHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYJIATUBHEIC),
obOecnieunBaromue GopmMupoBaHue (QyHKIHOHAIBHON T'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU
00yyJaromuxcs;

CIIOCOOHOCTh ~ OOY4YaroIIMXCS ~ HKCIOJIb30BaTh  OCBOGHHBIE  MEXIAUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYCCKUE 3HAHUS i YHUBEPCAIbHBIC YUeOHbIE JCHCTBHSI B TIO3HABATEIIHHON U COITUATBHOMN
MPaKTHKE.

MeranpeaMeTHble  pPe3yJbTaThl  OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMH  YICOHBIMH
MO03HABATEILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OBRJ1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENIFHO ~ ()OPMYJIMPOBAaTh W  aKTyaJH3UpOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEACIATh TN JACSITeIBbHOCTH, 3a7aBas IMapaMeTpbl W KPUTCPUU WX JIOCTHDKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWW MPUEMBI JIOTUYCCKOTO MBIIUICHUS — BBIJICISTH
XapakTepHble TMPU3HAKKM TOHATHM M  yCTaHABIUBAaTh UX B3aHMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SIBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXJeHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, M0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B PACCMATPHBACMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOJBI U
3aKTIOYCHHUS,

MPUMEHSTHh B IPOIECCE TMO3HAHUS, HCIIOJIB3yeMble B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XUMHUYecKast popMyJia, ypaBHCHHE XUMUIECKOU PEaKIIUU — P PEIICHUHN YIeOHBIX TO3HABATEIIBHBIX
U TPaKTUYECKUX 3a/7ay, MPUMEHSTh Ha3BaHHbIE MOJENbHbIC MPEJICTABICHUS JS BBISIBICHUS
XapaKTePHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB M XUMUICCKUX PEAKITUH.

2) 6a3o0BbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUICCKUX PEAKITUIA;

dbopMynupoBaTh LEAHM U 3aJa4d  WCCJIEIOBaHMS, MWCIOJNb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOIPOCH! B KAYECTBE WHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIS
(dbopMUPOBaHUS THUIOTE3HI 10 IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITCIILHOTO IUIAHUPOBAHUS H  TPOBEACHHS yYCHUYICCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAONIOaTh 32 XOJIOM IIpoIlecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIEOBAHUS, COCTABISATh OOOCHOBAaHHBIM OTUET O MPOJENIaHHOM
pabore;

MPUOOPETATh OMBIT YUCHUYECKOM HCCIEA0BATEIHCKON U TPOEKTHOM ACSITENEHOCTH, IPOSIBIIATh
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUs MPAKTHICCKUX 3a/1ad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMaLUU (HAyYHO-TIOMYIISIpHAs JIUTEeparypa
XUMHYECKOTO COJIEpP’KaHUs, CIPaBOYHBIE IMOCOOMs, pecypchl HWHTepHETa), aHAIU3UPOBATH
UH(OPMAIIHIO PA3TUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKH OLIEHUBATH €€ TOCTOBEPHOCTh
Y HEMPOTUBOPEUUBOCTH;



(GopMyIHpOBaTh 3ampochl W TPUMEHSATH pa3IMYHbIE METOABl TpPHU TIOHCKE U O0TOOpe
uHpopMaLuu, HeOOXOIMMOM IS BBIIOJIHEHHS YUeOHBIX 33/1au ONPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BaHUS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAaJbHYIO (HOpMY MpelcTaBieHHUs HHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCIIOJIB30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MIPU pabOTEe ¢ XUMHUECKOW HHPOpMALINEHi:
OPUMEHATh MEXIpeAMeTHbIe ((U3nvecKkue W MaTeMaTHYeCKue) 3HAKW W CHUMBOJBI, (HOPMYJIHI,
abOpeBHaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBnJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ JHajora H/WIN JUCKYCCHH,
BBICKa3bIBaTh HWJCH, (OPMYJTHUPOBATH CBOM  NPEUIOKEHUS  OTHOCHUTEIILHO  BBIIIOJHCHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTALMEH pPEe3yIbTaTOB TO3HABATECIBHOU JESTCIBHOCTH, TOTYYEHHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIMOJIHEHNH XUMHYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKONH PabOThI MO MCCIICJOBAHUIO CBOWCTB M3YyYaeMbIX BEUIECTB, pPEaH3allMd y4eOHOTO
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pe3yjbTaTaM MPOBEASHHBIX HCCIEIOBAHUN ITyTEM
COTJIACOBAHUS TIO3UIIUH B X0JI¢ 00CYKICHUS U OOMEHA MHEHUSIMH.

OsJiaieHne YHUBEPCAIBLHBIMH PeryisTUHBHBIMH e CTBUSAMU:

CaMOCTOSITENIbHO TUIAHUPOBATh W OCYIICCTBIISITH CBOK IO3HABATEIBHYIO JIESATEIBHOCTD,
ompenenss €€ LeNd W 3aa4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/yiaraéMblii  aJrOPUTM JICHCTBHH TIPU BBHIMOJHEHUH YYEOHBIX M HMCCICIOBATEIBCKHX 3ajad,
BBIOMpaTh HanOosee >PPEeKTUBHBIA COCO0 MX pemIeHHs] ¢ YYETOM MOJTYYCHHs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOIICHKH.

HNPEIAMETHBIE PE3YJbBTATbBI

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTpaxaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUH O XMMHMUYECKOW COCTaBJIAIOIIEH €CTeCTBEHHO-HAyYHOMH
KapTUHBl MHUpa, pOJIM XMMHUU B MO3HAHWU SIBJIEHUH NPUPOIbI, B (OPMUPOBAHUU MBILUIEHUS U
KyJbTYypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JJsl  pelleHus
MPAKTUYECKUX 3aJa4 M DSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U
IIPUPOJHON Cpene;

BIIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMMUYECKHI DJIEMEHT, aTroM, »JJEeKTpOHHAas O000Jl0YKa aToMa, MOJIEKYJa, BaJEHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, XMMMYECKasi CBA3b, CTPyKTypHas ¢opmyna (pa3BépHyTas U
COKpaIl€HHast), MOJIb, MOJIIpHAsi Macca, MOJIAPHBIN 00BEM, YIIIepOAHbI CKeleT, PyHKIMOHAIbHAS
TPy, paguKail, H30MEPHsl, H30MEPHI, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOL
U a30TCOJAEPKALIUE COCIUHEHUs], MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIISIPHBIC
COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUS opraHnndeckux Beuiects A. M. byTieposa, 3akoH
COXpPaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHUH S3bIK XUMHH; MHPOBO33PEHUECKUE
3HAHMS, JIKAMe B OCHOBE NOHUMAaHUs MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHHM,
(akTOJIOrMUECKUE CBEICHUS O CBOWCTBAaX, COCTaBE, MOJyYeHUH W O€30MacHOM HCHOJIb30BAHUHU
BaXHEHMIIINX OPraHNYeCKUX BEUIECTB B ObITY U MPAKTUYECKON JIeATEIHHOCTH YEI0BEKa;

c(OpMHPOBAHHOCTh YMEHHH BBIABIIATH XapaKTepPHbIE MPU3HAKU MOHATUH, YCTaHABIUBATh UX
B3aUMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIIME IOHATUSA IPHU ONHMCAHUM COCTaBa, CTPOCHUS H
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHNN;

c(OpMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY [UIsI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (OpMYJT OpraHMYECKUX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIMM, U3rOTaBIMBATh MOJEIH MOJEKYJ OPraHMYECKHX BEIIECTB IS
WJUTFOCTPALIMHY UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

Cc(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPHHAUIEKHOCTb HM3YUYEHHBIX OPraHUYECKUX
BEIIIECTB M0 UX COCTaBY U CTPOSHUIO K ONPEAeNEHHOMY KJIacCy/TpyIIe COeTUHEHUH (YTIIeBOIOPOIBL,



KHUCJIOPOA M a30TCOJEpIKAalllMe COEIUHEHUS, BBICOKOMOJIEKYJIAPHBIE COEJUHEHHUs), JaBaTh UM
Ha3BaHUs 1o cucreMatnueckoir Homenkinatype (IUPAC), a Ttakke NpuBOIUTH TpPUBUAIIBHBIC
Ha3BaHUS OT/EJbHBIX OPraHMYECKUX BEILECTB (ITWIJIEH, HMPOMNWJICH, ALETHIICH, 3TUJICHIIMKOIIb,
rmuepul, (eHon, ¢GopManbAerH, aueTanbAeTH], MypaBbUHAs KHCJIOTAa, YKCYCHas KHCIIOTa,
OJICMHOBAs KUCJIOTA, CTEApPUHOBAsl KUCIIO0TA, III0K03a, PpyKTO3a, Kpaxmall, LeUII0I103a, TIULHKH);

c(OPMHPOBAHHOCTh yMEHHUS OINpPENeNiATh BHUIBl XHMHUYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUAX (OJJMHAPHBIE U KPAaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHSTH IIOJIOKEHUS TEOPHH CTPOSHHUS OPraHUYEeCKUX
BemecTB A. M. bytnepoBa a1 00bsACHEHHMsS 3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTb YMEHUI XapaKTepHU30BaTh COCTAB, CTPOEHHE, (PU3NUECKHE U XUMUUECKUE
CBOICTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH,
STWJIEH, MpPOIWIEH, aleTuwieH, OyranueH-1,3, mermnOyraguen-1,3, OeH305, MeETaHOJ, 3TaHOI,
ATUJICHIJIMKOJb, TJIMIEPUH, (PEHOJ, aleTanbIerui, MypaBbuHas M YKCyCHas KHCJOTHI, TJIIOKO3a,
KpaxmaJl, LeJUIH0JI03a, AMUHOYKCYCHasl KHMCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSA3b MEKIY
HUMHU YpPaBHEHHUSMU COOTBETCTBYIOIIMX XMUMHUYECKHUX DPEAKIMM C HCIOIb30BAHHUEM CTPYKTYPHBIX
dopmyu;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKU YTJIIEBOJIOPOJHOTO ChIpbs (HEDTB,
HOPUPOIHBIN Ta3, yroip), CnocoObl MX NepepabOTKM M IMPaKTHUYECKOE IMPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OPMHUPOBAHHOCTh YMEHHUM MPOBOIUTH BBIUUCICHHS 110 XUMUYECKUM YPABHEHUSM (Macchl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA UJIU MPOIYKTa pEaKlUu 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 UCXOJHBIX BELECTB WM MIPOAYKTOB PEAKIIUHN);

c(hOPMUPOBAHHOCTh YMEHUU BIAJACTh CHCTEMOW 3HAHWI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XMMHUHU IIPU M3YUYEHUH BELIECTB U XMMUYECKHX SIBICHUH (Ha0Jt01eHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJCINPOBAHUE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
IPUHATHS DPELIEHUH B KOHKPETHBIX >KM3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BELIECTBAMM U HX
IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COONMIO/IaTh MpaBWiIa MOJb30BAaHUA XUMHUYECKOW MOCYA0H U
nabopaTOpHBIM O0OpYJOBaHUEM, a TaK)Ke MpaBHiIa OOpaIeHUsl C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSMU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBINOJHATH XMMHMUYECKUH HKCIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEIIECTB MpPHU HArpeBaHUU, MOJYYEHHE STUJIEHA M U3yUeHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMU OPraHUYECKUX BEILECTB, J€HATypalus OEIKOB MPU HArpEeBaHUU,
[[BETHBIE PEAKIMH OEJIKOB) B COOTBETCTBUU C MPABUIAMU TEXHUKU 0€30MacCHOCTHU MpHU OOpaIIeHU! ¢
BEIIECTBAMM U JITAOOPATOPHBIM 00OPYJOBaHMEM, TMPEACTABIATh PE3yIbTaThl XUMHUYECKOTO
HKCIIEpUMEHTa B (popMe 3amKcy ypaBHEHUH COOTBETCTBYIOIIMX peakiuidi U HOpMyIUpOBaTh BHIBOIbI
Ha OCHOBE 3TUX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIU3UPOBATh XUMHUECKYI0 MH(pOpMaImio,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOi nH(opmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHUH COONMIOJaTh IpaBHa 3KOJIOTMYECKH I1eJecO00pa3HOro
MOBE/ICHNUS B OBITY ¥ TPYAOBOM JESATENLHOCTH B LIEJSIX COXPAHEHUS CBOETO 3/10pPOBbsS M OKpYKaroIlen
IPUPOIHON Cpenbl, OCO3HABATh OMACHOCTb BO3JEHCTBUS Ha KUBBIE OpPraHU3MBI ONPEACIEHHBIX
OpraHMYECKUX BelIecTB, MOHMMasi cMbici mnokasarens [IJIK, moscHATeh Ha mpumepax crocoObl
YMEHBIIEHNS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUTsl 00y4aroIUXCsl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHUE IPUMEHSITh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHUS BELIECTB U XUMHUECKUX SBJICHUM;

JUISL CJIETIBIX M CNAOOBUIAIIMX OOYyYaloOlIUMXCs: YMEHHE HCIOJIb30BaTh PelbepHO-TOUCUHYIO
cucreMy o0o3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmy.



HaumenoBaHue pa3jiesioB U

TEMATHYECKOE INTAHUPOBAHHUE

KoanuecTBo 4acoB

duekTpoHHbIE (LM POBbLIE)

Ne i/m Konrposbusie IIpakrnyeckue
TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMMHUM
[IpenmeTt opraHuYeCcKON XUMUU. bubnnoreka [JOK
1.1 Teopus cTpoeHUsT OPraHUUECKUX 3 0 0 https://lesson.edu.ru/lesson/a9f3d191-
coenuHenuiit A. M. Bytneposa 5ele-4e24-ac02-efb16fad49f6a
Wroro mo pazneny 3
Paznea 2. Yraesogopoasnl
[IpenenbHbIE YTI1€BOAOPOIBI — bubmmorexa LIOK
2.1 TKAHEL 2 0 0 https://lesson.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBogopoabL: Bubmmorexa HOK
2.2 AUTKCHbL, ATTKATHCHbL ATKHHbL 6 0 1 https://lesson.edu.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dc1cfh9399
bu6nmorexa LIOK
2.3 ApoMaTHyecKHe yrieBOA0POIbI 2 0 0 https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
[IpupoiHBIE NICTOYHUKHT bubmuoreka [JOK
2.4 YTJIEBOIOPOJIOB M UX 3 1 0 https://lesson.edu.ru/lesson/99557a5e-
nepepadoTka 2221-43e0-97b8-983de535c44d
Hroro no pazneny 13

Pasznea 3. Kucaopoacoaepxamue opraHuyecKkue coe{uHeHus
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bubnunoreka LIOK

3.1 Crupter. denon 3 https://lesson.edu.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1
Anpaerunsl. KapooHOBBIE bubmorexa HOK
3.2 Knc;omﬂ Cj.mnci bte UL 7 https://lesson.edu.ru/lesson/6df23393-
' P 608-4b9f-ae01-a983b95b854a
bubmuoreka [IOK
3.3 VraeBoabl 3 https://lesson.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Utoro no pazneny 13
Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeuHeHUust
bubnunoreka LIOK
4.1 AMUHBL. AMUHOKUCIOTHL. benku 3 https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
Wroro mo pazneny 3
Paspnen S. BeicokoMoJIeKy ISIpHbIE COCAUHEHUS
bubmmoreka IIOK
51 [Tnactmaccer. Kaydyku. Bomokna 2 https://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-14c3ba78050a
Hroro no pazneny 2
OBHIEE KOJIMYECTBO HACOB I10 34

I[MTPOT'PAMME
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INIOYPOYHOE IINTAHUPOBAHME 110 XUMHH 10 «A,B,B,J1» KJIACC

yuuresb IIkypaii I'ajmmHa AJiekcaHapoBHa

KoanuecTBo yacoB

Ne Hdara DJIeKTPOHHBIe HU(POBLIE
n/n Tewa ypoka Bcero Kontpoabneie | IlpakTuueckue H3y4YeHHs Aara odpa3oBaTesbHbIE pecypChl
padoThI PadoThI H3yCHHHA
«A,B,B»
«I»
[Ipeamer opraHngecKO XUMUH, Bbu6mmorexa [IOK
€€ BO3HUKHOBEHHUE, PA3BUTHE U 1 0 0 04.09.24 06.09.24 https://lesson.edu.ru/lesson/a9f3d191-
3HAUCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopus CTpOEHUSI OPraHUYECKUX Bubmmorexa [IOK
coenuHenuit A. M. Bytieposa, 1 0 0 11.09.24 13.09.24 https://lesson.edu.ru/lesson/c935a58¢-
€€ OCHOBHbIE MMOJIOKEHHS ab0e-4¢59-9dcf-20517ae4b52¢
IIpencraBnenue o
KJaccu(UKaMy OpraHuueCKUX Bubmiorexa [[OK
?fiizgéﬁgfcf’;ga;ypa 1 0 0 18.09.24 | 20.09.24 https:/lesson.edu.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl
TpPUBHAIILHBIEC HA3BAHUS
OpPraHNYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHUE bubmmorexa [IOK
romnorﬁqecmﬁ a P ’ 1 0 0 25.09.24 27.09.24 https://lesson.edu.ru/lesson/258ddc06-
e ec23-473c-h3d7-ed82fcaddd02
MeraH u 3TaH — npocTennIne bubmmorexa [IOK
DeCTABHTEIH amfaHOB 1 0 0 02.10.24 04.10.24 https://lesson.edu.ru/lesson/9641927f-
ped " bbc8-44b9-b3ea-81a2be75c47a
AJIKeHBI: COCTaB U CTPOCHHE bubmmorexa [IOK
caiﬁmé p ’ 1 0 0 09.10.24 11.10.24 https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
OTHIIEH U IPOTHIICH — Bbubmmorexa IIOK
MPOCTEHIIHE MPeICTABUTEITH 1 0 0 16.10.24 18.10.24 https://lesson.edu.ru/lesson/4038171e-
AITKCHOB 4158-4bd1-ae98-18dc1cfh9399
Ankanuensl. bytanuen-1,3 u BuGmuotexa LOK
f;;fgfg::ggg iﬁ.fizy;eﬂne 1 0 0 23.10.24 25.10.24 https://lesson.edu.ru/lesson/6df23393-
v 608-4b9f-ae01-a983095b854a
pE3UHBI
[MpakTryeckas padbora Ne 1. Bubnmoreka IIOK
«[lonyuenue stunena u 1 0 1 06.11.24 08.11.24 https://lesson.edu.ru/lesson/53cd2379-
U3yYCHHE €r0 CBOHCTBY» 2a45-43b1-9f67-7ebcdaf03ce0



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

AJKHHBI: cOCTaB U 0COOEHHOCTH
CTPOEHHS, TOMOJIOTUYECKUH PAL.

Bubnmoreka IIOK

10 ALCTIION — ThocTeHmit 13.11.24 15.11.24 https://lesson.edu.ru/lesson/05¢9a929-
® p 6741-4d7c-84b5-009a92468356
IIPEACTABUTCIIb AJIKHHOB
Brraucnenus 1o ABHCHUIO Brbmorexa HOK
11 UMIECKO eazp . 20.11.24 22.11.24 https://lesson.edu.ru/lesson/05¢9a929-
peak 6741-4d7c-84b5-009292468356
ADCHBL: GCH30 1 TOAVOL Bubnmoreka [IOK
12 ngcnénoi;oa eH(‘)’B yor. 271124  29.11.24 https://lesson.edu.ru/lesson/d86d7d00-
P d5b4-491d-aded-c3ddal9feefs
Penericka corse BuSmnorexa LIOK
13 YIJICBOMOPOIOB, 04.12.24 06.12.24 https://lesson.edu.ru/lesson/6¢919641-
TIPHHALISHAIHX K PAsTHIHBIM 7956-4130-b1fd-c7e71db395d7
KJlaccaM
IIpupoaHble HCTOUHUKHI
YIJIEBOJIOPOJOB: IPUPOIHBIN ra3 Bubnuorexa IIOK
14 U MOMyTHBIC HE(DTSHBIC Ta3bl, 11.12.24 13.12.24 https://lesson.edu.ru/lesson/99557a5e-
HeDTh U MPOIYKTHI €& 2221-43e0-97b8-983de535¢44d
nepepaboTKH
KontponbHas padota 1o paszzaen bubmorexa HOK
15 «Vr EBO opo pH» pasaery 18.12.24 20.12.24 https://lesson.edu.ru/lesson/6abf1680-
HIeBOAOPOL 4eb5-4672-8ea5-44d63cccf518
IIpenenbHble OIHOATOMHBIE bubmmorexa IIOK
16 CIHPTHI: METAHOJ U STAHOII. 24.12.24 27.12.24 https://lesson.edu.ru/lesson/99557a5e-
BojopoHast CBsi3b 2221-43e0-97b8-983de535¢44d
[IpenenbHble OIHOATOMHBIE Bubnmoreka IIOK
17 CIHPTHI: METAHOJ U STAHOII. 15.01.25 10.01.25 https://lesson.edu.ru/lesson/5439¢18b-
BopopoaHas ¢Bsi3b 7440-4b6f-bf84-c04fad71694f
MHOroaToOMHBI TIUPTHI: BI/I6J’II/IOTCK3 HOK
18 mz EFH(P)IK H:;rﬂg ‘HH 22.01.25 17.01.25 https://lesson.edu.ru/lesson/461aa9c8-
S HVICHIIRO Hep c0ef-4827-a8e5-d12a0bedc826
DeHOoJI: CTPOCHHUE MOJIEKYJIbI, Bubmmoreka [IOK
19 ¢dusnYecKne 1 XUMHIECKHUE 29.01.25 24.01.25 https://lesson.edu.ru/lesson/649883b8-
CBOMCTBa, MPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
p
AJ'II:I[CI‘I/IIH:I' (1)0 MaJbJACIrua u Bubmuzorexa HOK
20 - DOP 05.02.25 31.01.25 https://lesson.edu.ru/lesson/8664b319-

ancTaiabacrua. AIIGTOH

0ba3-4945-b076-cb7ae5858b90
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OIHOOCHOBHBIE TIPEACIIHHEIC

Bubnmoreka IIOK

21 KapOOHOBBIC KHCITOTHI: 12.02.25 07.02.25 https://lesson.edu.ru/lesson/b4feaa04-
MypaBbUHAs M YKCYCHAS 3438-4b57-a3ec-ba0f9fe63c0d
[IpaxTraeckas padora Ne 2. Bbu6mmorexa [IOK

22 «CBo#icTBa pacTBOpa YKCYCHOM 19.02.25 14.02.25 https://lesson.edu.ru/lesson/9834d408-
KHCJIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHoBas U OJIEUHOBASI Bubmuoreka [IOK

23 KHCIIOTBI, KaK TPEICTABUTENN 26.02.25 21.02.25 https://lesson.edu.ru/lesson/b4feaa04-
BBICIINX KapOOHOBBIX KUCIOT 3438-4b57-a3ec-ba0f9fe63c0d
Mpbl1a Kak COJTU BBICIIMX bubanoreka [JOK

24 KapOOHOBBIX KHUCIIOT, UX 05.03.25 28.02.25 https://lesson.edu.ru/lesson/71ac43f2-
MOIOILEE JIeHCTBUE a0d4-4945-a0eb-1e59cd5f4dof
CroxHbIe dHUPBI KaK Bubmorexa [[OK

25 EESH;T?EHGOKZI?;SH:;I:;X 12.03.25 07.03.25 https://lesson.edu.ru/lesson/71ac43f2-

TIOT. & HApOIMS C1 a0d4-4945-a0eb-1e59cd5f4dof
3¢upoB
)KI/IpI)I' FI/IZ[pOJ'II/I3 HpI/IMeHeHI/Ie BI/I6HI/IOTCK3 HOK
26 6110 Ol.“I/I‘-IeCKaﬂ ; b KHDOB ’ 19.03.25 14.03.25 https://lesson.edu.ru/lesson/71ac43f2-
" po-tk 2P a0d4-4945-a0eb-159cd5f4dof
VYIaeBoIbl: COCTaB, BuGmorexa LIOK

27 Knaccupuianus. Baxueiiume 02.04.25 21.03.25 https:/lesson.edu.ru/lesson/709ce43a-
TIPCACTABHTEIH: TTHOKO33, deb6-4281-963b-01d2e212d4d0
¢bpykro3a, caxaposa
Kpaxmai u mesuono3a Kak bubimorexa LOK

28 e 09.0425  04.04.25 https://lesson.edu.ru/lesson/690fbb76-

PHPOA P f94a-4f77-bbbe-3d3ae748f716
KontponsHas pabora mo pasaeny Bubmmorexa [IOK
29 «Kucnopoaconepsxarniue 16.04.25 11.04.25 https://lesson.edu.ru/lesson/66a7bd94-
OpPTaHUYECKHE COCAUHCHHS 2bc5-4ec7-b7¢7-ff893919d25a
Bbutnuoreka IIOK
30 AMUHBI: METUIAMUH U aHUIHH 23.04.25 18.04.25 https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMMHOKHUCIIOTHI KaK BuGmmotexa LIOK

31 aM(OTEpHbIC OPranHecKue 30.04.25 25.04.25 https://lesson.edu.ru/lesson/c2f2f3d7-
COCMUHEHMS, MX GHOTOrHECKOe 43d1-4873-ace0-78eca6009628
sHayenue. [lenTuasl
benku kak npupoHbIe Bbubmmorexa IIOK

32 BBICOKOMOJICKYJISIPHBIC 07.05.25 16.05.25 https://lesson.edu.ru/lesson/45b81dac-

COCOMHCHUA

acha-440e-99e3-14c3ba78050a
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33

34

OCHOBHBIE TIOHATHS XHUMHUHU
BBICOKOMOJICKYIIIPHBIX
COETMHEHUI

OCHOBHBIE METO/bI CHHTE3a
BBICOKOMOJICKYIIIPHBIX
coequHeHni. [TimacTMmacchl,
Kay4IyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
IMPOTPAMME

34

14.05.25

21.05.25

23.05.25

23.05.25

Bubnmoreka IIOK
https://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-14c3ba78050a

Bubmmoreka IIOK
https://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-14c3ba78050a
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Xumus, 10 xknace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oobmectBo «M3narensctBo «lIpocBemenue»
* Xumus, 11 xkmace/ T'abpuensia O.C., O01ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oomectBo «M3narenscTBo «lIpocBemenue»

METOOAUYECKUE MATEPUAJIBI JJ1Sd YYUTEJA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metogudeckoe mocooue — 6a30BbIi ypOBEHbY - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01ias XuMus B TeCTax, 3a/1a4ax, yrnpaxkHeHusax. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTponbHbie u
POBEPOUYHBIC pabOTHI K yueOHuky». — M.: [lpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUTA 17151
yuuress». Yacts 1 — M.: JIpoda, 2019 rog.

5. 0.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonpHas kHUTa 115
yuuressiy. Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I".OcTtpoymoBa «3agauu 1o XUMUHU U CIIOCOOBI UX
pemenus» - M.: «lpodar, 2021rox.

7. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectbl mo xumuu 11 kiaacey, - M.: Dk3aMeH,
20109r.

8. O.C.I'abpuensn, N.I'.octpoymoB «XuMHueckuit 3kcriepuMeHT B mikose 11 kimacey; - M.:
Hpoda. — 2019 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru T"azera « Xumus» u caiiT as yautens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Exunas komtekius IIOP: TIpeametHast KOJUTEKITUS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI:
xumust. Komneknus Poccuiickoro o01eo0pa3oBaTelibHOTO MmopTalia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Becepoccuiickast onuMiaia mKkoJIbHUKOB 10 XUMHU
http://chem.rusolymp.ru Opranndeckast XUMHUsI: SIEKTPOHHBIN YICOHUK JIJIsI CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEMK: XUMHUS

http://www.chemistry.ru JlucraniimoHHast OJIMMITHAIA TI0 XUMUH: TEIICKOMMYHHUKAIMOHHBIH
00pa3oBaTeNbHbII MPOEKT.






