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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XMMUM Ha YPOBHE CpeaHEro odiiero odpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS ¢eaepalibHON 00pa3oBaTeIbHOM
nporpamMmbl  cpenHero  obmiero  oopazoanusi  (POII  COQO), mnpencTaBieHHBIX B
denepanbHOM rocyJapcTBEHHOM oOpazoBaTesnbHOM crangapte COO, ¢ yuérom Konneniuu
npernofaBaHus yueOHOro mpeamera «XUMHs» B 00pa30BaTENbHBIX OPTaHU3AIMSIX
Poccuiickoii @enepanuy, peanu3yOIIUX OCHOBHBIE OO0pa3oBaTElIbHbIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKEeHUI «CTpaternu pa3BuTus BocnuTaHus B Poccuiickoil @enepannu Ha
nepuon a0 2025 rona» (Pacnopspxkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0OB K pa3pabOTKE MPOrpaMMbl MO XHMHHU, K ONPEAENICHUIO O0IIeH
CTpaTeruu OOYy4YeHUs, BOCIUTAHHUS M PA3BUTHUS OOYYAIOIIMXCA CPEICTBAMH Y4€OHOIrO
npeameta «Xumus» 11 10—-11 kimaccoB Ha 0a30BOM YpOBHE COCTAaBHIIM KOHUENTYaJIbHbBIE
nonoxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH I1I€JIeH, COJAEpIKaHUs, PEe3yIbTaTOB
oOyueHusi U TpeOOBAHUIN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHME, IOJYy4aeMOE€ BBIMYCKHUKaMH 0O0IIe00pa30BaTeIbHON
OpraHu3alliM, SBJIAETCS HEOTHEMJIEMOW YacThl0 HUX 00pa3oBaHHOCTH. OHO CIyXKHUT
3aBEPILAIOIINM ATANlOM Pealiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHs. DTH LEHHOCTU
KacaroTcsl MO3HAHUS 3aKOHOB MPUPOAbI, GOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KYJIbTYpPHhI
YeJIOBEeKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3JI0POBBIO U
npupofgHoil cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHME OOYyYalOIMXCS Ha YPOBHE
CpeaHero oo0Iero oopa3zoBaHus CPEeACTBAMU YUEOHOTO MpeaMeTa « XUMUS», COJIepKaHUE U
MIOCTPOCHUE KOTOPOIO OINpEAeeHbl B MPOrpaMMe MO XUMHH C YYETOM CreUu(UKH HAyKu
XUMHH, €€ 3HaYEHUS B MMO3HAHUM MPUPOJIbI U B MATEPUAIIbHOM KU3HU OOILECTBA, a TAKXKeE C
y4€TOM OOLIMX LEeeH U MPUHIMIIOB, XapaKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oomiero oopazoBanus B Poccuiickoit denepanumu.

XuMHUsL Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MWIpaeT ocoOyl pojib B
COBPEMEHHOM NMBWIM3ALMKA, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyidbTypbl. OHa
BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHHE PAIIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
L[EJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIeM MHUPE KaK O €IUHCTBE MPUPOJbLI U YEIOBEKA,
KoTopoe (opMHUpyeTCss B XUMUM Ha OCHOBE [OHHMMAaHHS BEIIECTBEHHOIO COCTaBa
OKPYXAIOIEro MUpa, OCO3HAHUS B3aHUMOCBSI3U MEXIY CTPOEHUEM BEIIECTB, UX CBOMCTBAMMU
¥ BO3MOKHBIMH 00JIaCTSIMU IIPUMEHEHHUSI.

TecHo B3auMOAEUCTBYS C JAPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YacCThIO MUPOBOM KYJIbTYpPbl, HEOOXOJMMBIM YCIOBUEM YCHEIIHOIO TPpyJa U
KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHUSI KaK HayKa CO3MJaTeibHas, Kak
HayKa BBICOKMX TEXHOJOTHI HampaBieHa Ha pelieHHe To0aIbHBIX MpoOJieM yCTOHYHBOTO
pa3BUTUSL 4YEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUYECKOW, MHUIIEBOW, 3SKOJIOTHMYECKOU
0€30MacHOCTH U OXPaHbI 370POBBSL.



B cootBercTBUMM C 0OIIMMU HENIMUA U MPUHIUIAMH CPEIHEro oOIIero oopa3oBaHUs
comepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBI  ypOBEHb U3YYCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOydYarouumxcs,
HEOOXOUMYI0O UM I BbIpAaOOTKA MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIHEUIHOTO
BKJIIOUEHUSI B JKM3Hb COLIMyMa, MPOJOJDKEHHUS OOpa3oBaHUSI B PA3IUYHBIX O0JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu TIpeaMeTa «XUuMHUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «OOm@ass U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO0 HEOPTraHUYECKON XUMUH (C
BKJIIOUCHUEM 3HAaHWM M3 OO0IIel XMMUHU) U OpraHuueckod xumuu. PopMupoBaHuEe TaHHOU
CUCTEMBbl 3HAaHUN NPU HU3YYCHUH MpeaMeTa O0ecrnedrMBaeT BO3MOXKHOCTh PACCMOTPCHUS
BCET0 MHOT00Opa3us BEIIECTB Ha OCHOBE OOMIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conaepxaHusi KypcoB — «Opranuueckas xumusi» u «OOmas
HEOpraHuveckas Xumus» chopMUpOBaHA B MPOTpaMMe MO XMMHHU Ha OCHOBE CHUCTEMHOIO
MOAX0Jla K MU3YYCHHUI0 Y4EOHOTO Marepuajia U 00YyCJIOBJIEHA UCTOPUUECKH OOOCHOBaAHHBIM
pa3BUTHEM 3HAHUU Ha OMPEIETEHHBIX TEOPETUUECKUX YPOBHAX. TakK, B Kypce OpraHM4ecKOn
XUMHH BELIECTBA pPACCMATpPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OpPraHUYECKUX COCIMHEHUM, a TaKKE€ Ha YPOBHE CTEPECOXHUMHUYECKHX U AJIEKTPOHHBIX
MIPEICTABICHUI O CTpOEHUU BellecTB. CBelleHns 00 N3y4aeMbIX B KypCe BEIECTBAX JAIOTCS
B Pa3BUTUU — OT YTJIEBOJIOPOJIOB /IO CJIONKHBIX OMOJIOTMUECKU AKTUBHBIX COEIUHECHUU. B
Kypce OpraHMYeCKON XUMHH MOJY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmmero o0pa3oBaHuUsl TEpPBOHAYAIbHBIE TMPEACTABICHUS O XUMHYECKOM  CBS3H,
KJIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIINH.

[Tox HOBBIM YIJIOM 3p€HHUS B MpeIMeTe «XUMHUsD 0a30BOTO YPOBHS pacCMaTpUBAETCA
M3YYEHHBI Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs TEOPETUYECKHN Marepuan u
(aKTONIOTUYECKHE CBEJCHUS O BEIIEeCTBAaX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO01as 1 HeopraHu4eckass XuMUsS» 00y4arolUMCs NPeJOCTaBISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHHE MEPUOJAMYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOJ0JIOIrMYECKUX
MO3ULIUNA, TIIyOKE€ TMOHATHh HCTOPUYECKOE HU3MEHEHHE (YHKIUH 3TOro 3aKoHa — OT
000011aro1IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunnas cucteMa 3HaHUI O BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH, CBOMCTBAX
U TPUMEHEHHM, a TAaKXK€ O XMMHUYECKMX PEaKIMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
MpOTEKaHUs J0NoaHAeTcsa B Kypcax 10 u 11 kimaccoB aieMeHTaMu coJiep>KaHusl, UMEIOINMU
KYyJIbTYPOJIOTHYECKUN ¥ TMPUKIATHOW XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT NMOHUMAHUIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, PAacKphIBAIOT €€ POJib B TO3HABATEIbHOW M
MPAKTUYECKON NEeATETLHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K TPOIECCY
TBOpYECTBA B OOJACTH TEOPUM U TMPAKTUYECKUX MPWIOKEHUH XUMHUHU, MOMOIaroT
BBIIIYCKHUKY OPHUEHTUPOBATHCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJIeMax,
CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh WH(POPMAIMIO M TPUMEHSITH €€ is
MONMOJIHEHUSI ~ 3HAHWM,  pPEIIeHUSI  HUHTEJUIEKTyaIbHBIX M DKCIEPUMEHTAIBHBIX
UCCIIeIOBATENbCKUX 3a/ady. B 1enom copepkanve yuyeOHOro npeamera « XUMHs JaHHOTO



YPOBHSI NU3Y4YEHUSI OPUEHTUPOBAHO HA (DOPMHUPOBAHKE Yy OOYIAIOIINXCSI MUPOBO33PEHUYECKOM
OCHOBBI I TOHUMaHUA (PUIOCOPCKUX UACH, TaKMX KaK: MaTepHaIbHOE E€IMHCTBO
HEOPTaHUYECKOT'0 U OPraHUYECKOro MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIIECTB X COCTAaBOM
U CTPOCHUEM, MO3HABAEMOCTb NPUPOJHBIX SIBJICHUNW MNYTEM SKCICPUMEHTAa W PEIICHUS
MIPOTUBOPEUYNI MEXTy HOBBIMU (haKTaMH U TEOPETUUYECKUMH TMPEANOCHIIKAMH, OCO3HAHUE
pOJIM XMMHHM B PEIICHUU DKOJOTHYECKUX TMpoOJieM, a TakkKe MpoosieM cOepereHus
SHEPTreTUYECKUX PECYPCOB, ChIPhS, CO3AaHUSI HOBBIX TEXHOJIOTHI U MAaTEPUATIOB.

B mrane pemieHus 3ajad BOCHHUTAHUWSA, Pa3BUTHUS M COLMAIM3ALUM OOyYArONTUXCS
MPUHSTHIE TIPOrPAMMONM MO XUMHUM MOAXOJbl K OMPEACICHUIO COJICPKAHUSA U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHHE YHUBEPCATBHBIX YUEOHBIX JCHCTBUH,
UMEIoIMX 0a30BO€ 3HAYECHHUE IS PA3JIMYHBIX BUJOB ACSTEILHOCTU: PEUICHUS MPOOJieM,
MOMCKa, aHamm3a U oOpaboTku MHMOpMaNKK, HEOOXOIUMBIX I MPUOOPETEHHUS OIbITA
MPAKTUYECKOM W HCCIEOBATEIIbCKON AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHusi XUMHHM KaK Ha YPOBHE OCHOBHOTO 0OILEro oOpa3oBaHMS,
TaKk M Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MPU OMPEACIICHUH COAEpKaTeIbHOMI
XapaKTepUCTUKU e U3YUYEHHUs MpeIMeTa HAlpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTH
TPaJAUIIMOHHO TpuU3HAETCS (OPMHUPOBAHME OCHOB XHUMHYECKOM Hayku Kak oOJacTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, MPAKTUYECKON ACSATEILHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKOM TOYKH 3pEHMS TAKOM MOAXOA K
ONpEIENICHHIO LIeJIeH U3YUEHHUS IIPEAMETA SIBJIIETCS BIIOJHE ONPABJAHHBIM.

CornacHo JJaHHOM TOYKE 3pEHUS TJIaBHBIMU LIEJISIMUA U3YyUYECHUS MpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBisitoTCS:

e (dopMUpPOBAaHHWE CHCTEMbl XHMHYECKUX 3HAHWW KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM JIEIKAT KIIFOUEBBIE TOHATHUS,
dbyHIaMEHTAJIbHBIE 3aKOHBl U TEOPUU XMUMHUU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHHN MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECCTB
M XAMHYECKHX  pEaKIUd, HEOOXOAUMBIX JJisi  NOPUOOPETeHHUS  yMEHUU
OPUEHTUPOBATHCSA B MHPE BEIIECTB M XUMHUYECKUX SIBIICHHM, UMEIOIIMX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e pa3BUTHE yMEHUHW H CHOCOOOB JNESATEILHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM H
00BSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOIIOJICHHEM TIpaBUi OE30IaCHOIO
oOpallleHUsI C BEIIECTBAMM.

Hapsny ¢ aTuMm, coaepskatesibHasi XapakTEpUCTUKA 1IeJIeH U 3a7a4y U3y4eHUs IpeameTa
B MporpaMMe IO XUMHUU YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpeaHero obiero oopasoanus. CeroHs B MPerogaBaHUN XUMUHU
B Oouiblliell CTENmEHW OTHAETCS MPEANOYTEHHE MPAKTUYECKOW KOMITOHEHTE COJIepIKaHUs
o0y4yeHHsi, OpPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIITYCKHMKAa 00IIe00pa3oBaTelbHON
OpraHu3alliy, BJIAJCIONIET0 He HA0OpOM 3HaHWH, a (YHKIIMOHAIBHOM I'PaMOTHOCTHIO, TO



€CTh CIOCOOaMH ¥ YMEHHUSIMH aKTUBHOTO TMOJIyUYEHHUs 3HAaHUHM U IPUMEHEHHS UX B pEalbHOMN
’KU3HU JJIS1 peIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpH H3y4YeHHH TMpenMeTa «XUMHUS» TOMHUHHUpYIOIIEEe 3HAueHUE
NpruoOpPETAIOT TaKKe NN U 3a/1a4H, KakK:

amanrtanus OOydarolmuxcs K YCIOBUSAM JAMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpoBaHHE HUHTEIUIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camM0o00pa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
’KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M UX NMPUMEHEHHEM;

¢opmupoBaHre y 0OydYarOUIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOLIUX YHHMBEPCATbHOE 3HAYCHHE Ui PAa3IMYHBIX BHUAOB JCSTEIbHOCTH: PEIICHUs
npo0iieM, TMOUCKa, aHajdn3a U 00paboTKH MH(GOpPMaLMK, HEOOXOAUMBIX AJSi MPUOOPETECHUS
OTbITa JEATEIBbHOCTH, KOTOpasl 3aHUMAeT Ba)XKHOE MECTO B MO3HAHUU XMMHH, & TAKXKE JJIS
OLIEHKM C TO3UIMH 5SKOJOrMYeckol O€30MacHOCTU XapaKTepa BIUSHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TO3HABATENBHBIX  HMHTEPECOB, HWHTEIJICKTyallbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYarommxcs: ClIOCOOHOCTH CaMOCTOATENIBLHO MPUOOpPETaTh HOBBIE 3HAHUS
[0 XMMHUHU B COOTBETCTBHM C XU3HEHHBIMU MOTPEOHOCTSAMH, HCIOIb30BaTh COBPEMEHHbIE
MH(GOPMALIMOHHBIE TEXHOJIOTUU JJI1 NMOMCKAa M aHaiu3a Yy4eOHONW M Hay4YHO-IOIYJISIPHOM
uH(POPMAIIMU XUMAYECKOTO COACPKAHMS,

dopMupoBaHHe U pa3BUTHE y OOYYAIONIUXCS AacCOIUATHBHOTO W JIOTUYECKOTO
MBIIUICHUS, HAOMIOJATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOOUMBI, B YAaCTHOCTH, MpH IUJIAHUPOBAHUU M TPOBEACHUU XHMHYECKOIO
HKCIIEPUMEHTA;

BOCTIHTaHHWE y OOydYarommxcsi yOeKIEHHOCTH B TYMaHHWCTHYECKOW HAINpPaBICHHOCTU
XUMHHA, €€ BaXHOM POJMM B PEHICHUH TJIOOANbHBIX MPOOJEeM  palMOHAIBHOTO
IPUPOIONIOIB30BaHUS, TIOTIOJIHEHNS SHEPreTUYECKIX PECYPCOB M COXPAHEHUsS MPUPOJAHOIO
paBHOBECHSI, OCO3HAHUSI HEOOXOAUMOCTH OEpEex]HOr0 OTHOIIEHUS K MPHUPOAE M CBOEMY
3IOPOBBIO, @ TaKKe MPHOOPETEHHUsI OMbITAa HCIOJB30BAHUS TIOJYYCHHBIX 3HAHUW IS
MPUHSTHS TPAMOTHBIX PEIICHUI B CUTYaIIUSAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B ydebHoM maHe cpenHero oOmiero oOpa3zoBaHus TpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBeHHO-HAayUHbIE PEAMETHI.

OO11ee ynco 4acoB, OTBEAEHHBIX JIJIS U3yUEHHUSI XUMHUH, Ha 0a30BOM YPOBHE CPEIHEr0
oO1iero odpa3zoBanus, cocrasiser 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11
kiacce — 34 gaca (1 gac B Hezeto).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[Ipeamer opraHu4yeckod XuUMUU: €€ BO3HMKHOBEHHE, pPA3BUTHE M 3HAYEHUE B
[IOJIyYEHUHM HOBBIX BELIECTB M MaTepuaioB. Teopus CTpOEHUs OPraHUYECKUX COCIUHEHUN
A. M. bytnepoBa, €€ ocHOBHble MOJOXKEHUSA. CTpPYKTypHblE (DOPMYJIBI OpPraHUYECKHX
BemecTB. ['omonorusi, mzomepuss. XUMHUYECKas CBSI3b B OPraHUYECKHX COEIMHEHHSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiIacCUPHUKAMM OpraHMYECKUX BemecTB. HomeHkinarypa
OpPraHUYECKUX COEIUHEHHM (cucTeMaTHdecKas) M TpUBHUAJIbHbIE HAa3BaHUS Ba)KHEHIINX
IIPEACTABUTENIEN KJIIACCOB OPTaHNYECKHUX BELIECTB.

DKCnepruMeHTAIbHBIE METO/bl U3YYEHUS BEIECTB U UX NPEBPAILECHUNA: O3HAKOMIICHHE
c oOpa3uaMy OpraHMYECKHMX BEIIECTB M MaTepuajlaMd Ha KX OCHOBE, MOJEIHPOBAHUE
MOJIEKYJI OPTraHUYECKUX BEILECTB, HAOIIOJCHUE U ONTMCAHUE IEMOHCTPAIIMIOHHBIX ONBITOB 110
NPEBPALICHUIO OPraHMYEeCKUX BEUIECTB IPH HArpeBaHWU (IUIaBJI€HHE, OOYIJIMBaHUE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN pAd. MeTaH M 3TaH — NpOCTEUIINe
MPEJICTABUTENN AJTKAHOB: (PU3NYECKHE M XMMHUYECKHE CBOMCTBa (peakUuu 3aMelIeHMs U
TOpeHMs), HaX0XKJIEHUE B PUPOJIE, OIYyUCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHA pAx. OTWIEH W NpONuJeH —
MPOCTEUILINE TPEICTABUTENIN AJIKEHOB: (DU3MYECKUE W XUMHYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, FaJOTEHUPOBaHUS, TUAPATALNH, OKUCIEHUS U MTOJIMMEPU3ALUH), TTOIyYCHHUE
Y IPUMEHEHUE.

Anxanuensl: 0yranuen-1,3 u metunOyraauen-1,3: cTpoeHne, BaXXKHEHIINE XUMUYECKHIE
cBoMcTBa (peakuus nonuMmepusaium). [lonyyeHne CHHTETUYECKOTO KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHH psl. AIETHIEH —
NpOCTEHIINKA TNpEeACTaBUTENb AJKMHOB: COCTaB, CTPOCHME, (PU3MUECKHE U XHUMHUYECKHE
CBOMCTBA (pEaKkLMK THIPUPOBAHMS, TAIOTEHUPOBAHUS, TUAPATALIMH, TOPEHHUS] ), IOJyUYEHUE U
MIPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (puznueckue U XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUSI U1 HUTPOBAHUS), MOJYyYEHUE U PUMEHEHUE. Toayon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2an02eHUPOSaAHUs U HUMPOBAHUS),
nonyyenue u  npumeHenue. TOKCUYHOCTb apeHOB. I'eHeTMyeckas CBA3b MEKIY
YIJIEBOAOPOJAAMH, IPUHAICKALIMMH K Pa3IUYHbIM KJIACCAM.

[IpuponHble HWCTOYHUKH YIrieBOAOpooB. [lpupoaHblii ra3 M MOmyTHblE HE(TSAHBIE
ra3el. Hed1p u e€ mpoucxoxaenue. CrocoObl mepepadOTKu HEPTHU: MEPEeroHKa, KPEeKHHT
(TepMuveckuii, KaTanuTU4yeckuil), mnuponus. llpoaykTel mnepepaboTku HePTH, HX



MPUMEHEHNE B TMPOMBINUICHHOCTH W B ObITy. KaMeHHBIH yromb W TPOIYKTHI €T0
nepepadboTKH.

DKCIEpUMEHTAIbHBIE METO/BI U3YUYCHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE
c oOpa3namu IlacTMacc, KaydykoB W pe3uHbl, koiekuuu «HedTe» u  «Yroiby,
MOJICTUPOBAHUE MOJIEKYJ  YTJIEBOJIOPOJIOB U  TaJOT€HONPOU3BOAHBIX, MPOBEIACHUE
[PaKTUYECKON pabOThI: MOJYyYEHUE ITUICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnrlie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMHYECKOW peakinuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MU MPOJYKTOB PEAKIIUN).

Kucsopoacoaep:kaniue oprannyeckue coenHeHUs

[IpenenbHble OHOATOMHBIE CHHUPTHI. METaHON W ATAHOJ: CTPOCHHE, (HU3UYECKUE U
XUMUYECKME CBOMCTBA (peakiMd ¢ AaKTUBHBIMH METaUIaMH, TaJOreHOBOJIOPOJaMHU,
ropeHue), NnpuMeHeHue. BojopoaHble CBA3M MEXIy MoOJeKyJdamMu cnuprtoB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa HAa OpPTraHU3M YeJIOBEKa.

MHoOroaToMHbI€ CHUPTHI. DTWICHTJIMKOJIb W TJMIEPUH: CTpOeHUE, (U3UYECKUE U
XUMUYECKHUE CBOMCTBA (B3aMMOJIEWCTBHE CO IICJIOYHBIMA METaJJIaMH, KadyeCTBEHHas
peakivsi Ha MHOTOaTOMHBIE CIUPThI). JlelicTBMe Ha opraHu3M uenoBeka. [IpumenHenue
[JIMIEPUHA U ATUJICHTIIUKOJISL.

deHOoM: CTPOEHUE MOJICKYJIbI, (PU3nuecKkue M XUMUYECKHe CBOMCTBA. TOKCHYHOCTH
dbenona. [lpumenenue dheHoma.

Anpaerunbl U kemownsl. DOpMaNbIETHa, aleTalbICTHI: CTPOCHHE, (U3MUECKHE U
XUMUYECKUE CBOMCTBA (pEaKUMU OKHUCIICHHS U BOCCTAHOBJICHHWS, KAUECTBEHHBIE PEAKIUN),
MOJIy4YeHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeabHbIle KapOOHOBBIC KHUCIOTh. MypaBbuHas U YKCYCHas
KHUCJIOTBI: CTPOCHHE, (DU3NYECKHe W XMMHYECKUE CBOMCTBa (CBOMCTBA, OOIIME IS Kiacca
KHCJIOT, peakius 3Tepudukaium), noiydyeHue u npuMmeHenue. CteapruHoBas ¥ OJCHMHOBAs
KUCJIOTBl KaK MPEICTaBUTENM BBICIIUX KapOOHOBBIX KHUCJIOT. Mblla KaKk COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHE.

Cnoxuble 3Qupbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['MIPONU3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. bruonornueckast posib )KUPOB.

VYrieBoapl: cocTaB, KiacCH(UKAIMSA YIJIEBOJOB (MOHO-, AW- W TOJUCAXapHUIBI).
['moko3a — mpocTeunii MOHOCaxapu/l: 0COOCHHOCTH CTPOCHMSI MOJIEKYJIbI, (PU3HUECKUE U
XUMUYECKHe CBOMCTBaA (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucienre aMmmuadyHbIM
pactBopoM okcuaa cepebpa(l), BoccraHOBIICHHE, OPOKCHHE TIIFOKO3bI), HAXOXKJICHHE B
pUpOJIe, MPUMEHEeHHE, Onosiornueckas posb. @otocuaTe3. DpyKTO3a KaK U30Mep TIFOKO3BI.

Kpaxman wu uemmono3a kak mnpupoaHsie nonumepbl. CTpoeHue Kpaxmana u
HEeJUTI0NI03bl. PU3NUYecKre UM XUMHYECKHME CBOMCTBA Kpaxmaia (THApOJIM3, KauyeCTBEHHAas
peaKIus ¢ UOJOM).

OKCIEepUMEHTaIbHbIE METOJbl M3YUYEHHUsI BEIIECTB W MX MNpPEBpallCHUN: MPOBEICHUE,
HaOJIIOZICHNE W OMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBECHHBIC
peaKIuy OJIHOATOMHBIX CIUPTOB (OKHcIeHUe ATaHoia okcuaoM menu(ll)), MHOroaTOMHBIX




cupToB (B3aumopeiicTBue riaunepuHa ¢ rugpokcunoM meau(ll)), anpaeruaos (okucieHue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l) m ruapoxcumom memm(ll), B3ammopeicTBue
Kpaxmajia ¢ HOJOM), IPOBEICHHE MPAKTHUUECKOW paboOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHHIO XHMHYECKOW peakluu (Macchl, 00ObEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WUJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A3oTcozeprKalme OpraHu4eckue COeIMHEHHUS.

AMHMHOKHCIIOTHI Kak aM@oTepHbIe OpraHudeckue coeauHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe riauiuHa). buonormyeckoe 3HaYeHHE
aMuHOKUCHOT. [lenTuasl.

benku kak nmpupoaHbIe BBICOKOMOJIEKYIISIpHbIE coequHeHus. [lepBruuHas, BTOpuyHas u
TpeTUYHasi CTPYKTypa O€NKOB. XHMMHYECKHE CBOMCTBa OCJIKOB: TUIPOJIM3, JEHATypalusi,
KaueCTBEHHbIEC PEaKLIUU Ha OCJIKU.

DKCIEepUMEHTaIbHBIE METOIbl U3YUYEHUS BEIIECTB U UX IPEBpalleHU: HAOM0ACHUE U
OMKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JeHAaTypalus OENKOB MpHU HArpeBaHWUM, IBETHBIC
peakIuy OeIKOB.

BoicokoMoieKyIsipHbIe COeTUHEHUs

OCHOBHBIC TIOHSITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIECHb MOJUMEPU3ALNM, CPEIHSS MOJeKylIsipHas macca. OCHOBHbIE
METOJbl  CHHTE3a  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUN  —  MOJUMEpHU3aluus U
MOJIMKOH/ICHCAITHSI.

DKCIepUMEHTaIbHBIE METO/bl U3YUYCHUS BEIIECTB U UX MPEBPAIEHUM: 03HAKOMJICHUE
¢ oOpasiaMu NMPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MmexnpeaAMETHBIX CBA3EH MPU U3YUYEHUH opraHnyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSA Y€pe3 MCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
MIOHATUM, SIBJSIOIMIMXCS CUCTEMHBIMU JJISi OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEeOpHsi, aHajdu3, CHHTE3, KiIacCH(pUKAIMs, TEePUOIUIYHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJIETMPOBaHUE.

dusuka: Marepusi, SHEPrusi, macca, aroM, JJIEKTPOH, MOJEKyJa, SHEPreTUYECKU
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKUE BEITMUUHBI
Y €IMHULIBI UX U3MEPECHUSL.

buonorus: knerka, opranusMm, ouocdepa, 0OMEH BEIIECTB B OpraHu3me, (POTOCHHTES,
OMOJIOTUYECKU aKTUBHBIC BelleCcTBA (OCTIKH, YIIICBOIBL, KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE MTOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHoyiorusi: MOUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHATBHOIO MUTAHUS, MOIOIIUE
CPEACTBa, JIEKAPCTBEHHbIE U KOCMETHUUECKHE MpenapaThl, MaTepHasibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KJTACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUUYECKUN 3JeMeHT. AToM. Sapo aroma, H30TOIBI. OJEKTPOHHAs O00JIOYKA.
DHEepreTHYecKrue ypOBHH, TOAYPOBHU. ATOMHBIE opOuTanu, S-, P-, 0- dJIeMEHTHI.
Oco0OeHHOCTH pachlpeiejieHUs] AJIEKTPOHOB MO OpPOUTANIIM B aTOMax JJIEMEHTOB IEPBbIX
YEeTBIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaALIHs aTOMOB.

[Tepuonnueckuii 3akoH u llepuomnueckas cucremMa XuMHYecKux sneMeHToB [l .
MenpneneeBa. CBs3b NEPUOAMYECKOTO 3aKoHAa M lleproanyeckol CHCTEMBI XUMHYECKUX
snemeHToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUE CTPOCHUSI ATOMOB. 3AKOHOMEPHOCTH
W3MEHEHUS! CBOMCTB XUMHUYECKUX HJIEMEHTOB M 00Pa3yeMbIX UMH MPOCTBIX M CIOXKHBIX
BEILIECTB IO TPYyNIIaM U MepHoJiaM. 3HaYE€HHE MEPUOJUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. BUABI XUMHUYECKOW CBSI3U (KOBaJICHTHAS
HETOJIsIpHas U TOJISIpHAs, MOHHAsA, MeTajuinueckas ). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM
XUMUYECKON CBsi3u  (OOMEHHBIH M JIOHOPHO-aKIENTOpHBIN). BomopoaHass  CBs3b.
BaneHTHOCTB. DIeKTpoOTpUIATENbHOCTh. CTeneHb OKUCIEHUS. IOHBI: KATUOHBI U AaHUOHBI.

BemecTtBa MOJNIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IIOCTOSHCTBA
COCTaBa BEIECTBA. THUIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
THIA KPUCTAJUTMYECKON PEMIETKH.

[TonsTue 0 mucnepcHbIX cucteMax. VMcThHHBIE M KOJUIOWIHBIE pacTBOpbBl. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMeHknaTypa HEOpraHU4ecKux
BENIECTB. |'eHEeTHUECKasl CBSI3b HEOPTAaHWYECKUX BEIIECTB, MPUHAJIEKAIINX K Pa3IMYHBIM
KJ1accam.

Xumuueckas peakuus. Knaccupukaruss XUMUYECKUX PEaKIMid B HEOPTAaHUYECKOU H
OpPraHUYeCKON XUMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAECHUS SHEPTUHU NMPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3auyHbIX (hakTopoB. OOpaTHMble peaKiUH.
Xumnueckoe paBHoBecHe. DakTOphl, BIUSAIOIIAE HA COCTOSHUE XUMHUUYECKOIO PaBHOBECHSI.
[Tpunnun Jle [laTenbe.

DnekTpoiutuueckas aucconuanus. CuiibHbIe U ciabble 3eKTpoiauThl. Cpenaa BOAHBIX
PacTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHAas, IIEI0YHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METO/IbI U3YyUEHHS BEIIECTB U UX MPEBPAICHUN: T€MOHCTpALIM
tabnui «[lepuoandeckas cuctema XxumMudeckux nmeMenToB [[. 1. MenneneeBay, usyuenue
MoJieNiell KPUCTANIMYECKUX PEIIETOK, HAONIOJeHHEe U ONUCAaHUE JAEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMBITOB (Pa3yiokKEeHUE MEPOKCHIAa BOAOPOJAA B MPUCYTCTBUM KaTalu3aTopa,
ONpPENEIICHUE CpeApl PACcTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAJIBHOIO HHIHMKATOPA,



peaKknuu HWOHHOTO OOMEHA), MPOBEJACHUE MPAKTHYECKOW paboThl «BiusHMe pazmuyHBIX
(haKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKITHI.

Pacuérnrlie 3agaun.

Pacyé€Tbl 10 ypaBHEHUAM XUMHUUYECKHX PEAKLMH, B TOM YHUCJIE TEPMOXUMHYECKHUE
pacu€Thl, pacu€Thl C UCIIOJIBb30BAHUEM MMOHITHUS «MACCOBAs IOJISl BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonokenne HemetaiuioB B llepuoanueckold CUCTEME XUMHUYECKUX
anementoB J[. M. MeHneneeBa U 0COOCHHOCTH CTpOEHHUS aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAIOB. AJUIOTPONHUS HEMETAIOB (Ha MpuUMepe Kuciaopojaa, cepbl, dochopa u
yriepoaa).

XWMHUYECKHE CBOMCTBA BXKHEUIINX HEMETALIOB (TajoOreHOB, CEphl, a3oTa, ¢ocdopa,
yriepoga W KPEeMHHsA) M HMX COEAUHEHHH (OKCHJIOB, KHCIOPOJICOJEPKAIIUX KHCIIOT,
BOJIOPOJIHBIX COCIMHCHUI ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamnsl. [lonoxenne metaiuioB B llepuoanueckon CHCTEME XUMUYECKUX AJIEMEHTOB
. 1. MenaeneeBa. OcoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O0OJOUYEK aTOMOB METAJIIOB.
OO6mue ¢uszndeckue cBoricTBa MeTawoB. CIIaBbl METAUIOB. DJIEKTPOXUMHYCCKUM PST
HanpsHKEHUI METAJLJIOB.

XUMUYECKHE CBOMCTBA BA)KHEUINMX METAUIOB (HATpUM, Kalvid, KaJblMi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mme crnocoObl mosydyeHust MeTaJIoB. [I[pruMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCNEPUMEHTAIbHbIE METOJIbl M3YYCHMS BEIIECTB M MX IPEBpaIlleHUM: H3y4YEHUE
KOJUISKIIMU «MeTauibl ¥ CIUTaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE JKCIIEPUMEHTAIbHBIX
3a7a4, HaOJIOJICHHWE U OINKCAHWE JICMOHCTPAIIMOHHBIX U Ja0OpaTOPHBIX OMBITOB
(B3auMoeiicTBHE THAPOKCUIA ATFOMUHUS C pPACTBOPAMH KUCJIOT U I1IeJI0UYEH, KAYECTBEHHbBIC
peaKIuy Ha KaTHOHBI METAJLIOB).

PacuérHbie 3a1aun.

Pacuétsl mMacchl BemiecTBa Wik 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJINUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XHUMHS U )KM3Hb

Ponp xmmum B oOecrniedeHUM DKOJIOTHYECKOM, DSHEPreTHYSCKOM U  IHUIIEBOU
0€30IaCHOCTH, Pa3BUTUU MeIULIMHBL. [IoHSATHE O HAyYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO TOTyYCHUS
Ba)KHEUIIINX BEIIECTB.

YenmoBek B MUpE BEIIECTB M MaTE€pHUATIOB: BAXXHECHIIHUE CTPOUTEIBHBIE MATEPHUAIbI,
KOHCTPYKLIMOHHBIE MaTEepUAJIbl, KPACKU, CTEKJIO, KEpaMHUKa, MaTE€pUalbl 1Jis SJIECKTPOHUKH,
HaHOMAaTepHuaJibl, OpraHUYECKUE U MUHEpaIbHbIE YI00pEHUS.

XuMHS U 300pPOBbE YEIOBEKA: MPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPENApaToB,
nmpaBuia O€30MacCHOTO WCIIONB30BAHUS MPENaparoB OBITOBOM XHMHH B TIOBCEIHEBHOM
YKU3HMU.



MexnpeaMeTHbIE CBSI3H.

Peanu3zamnus MexnpeaMeTHBIX CBS3eH MPH U3yueHUHU O0IIel 1 HEOPraHUYECKON XUMUU
B 11 kmacce ocCymecTBIsSIETCS uYepe3 HCIOJb30BaHUME KaK OOUIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK W TOHATHM, SBISIOIIMXCA CUCTEMHBIMU JUISl OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Iue ecTeCTBEHHO-HAYYHBIC MOHATHA: HAy4YHBIM (PakT, TUMOTE3a, 3aKOH, TEOpus,
aHaJu3, CHUHTE3, KilacCU(UKalus, [EPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: mMarepus, 3HEprus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
pPaZlMOaKTUBHOCTb, MOJIEKYJIa, DHEPreTUYECKU YpPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, (M3MUYECKHE BEIUYMHBI U EAMHUIIBI UX HU3MEPEeHHS,
CKOPOCTb.

buonorus: knerka, opraHu3M, sKOcHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMTAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus:  XMMHYECKass  MPOMBIIUICHHOCTb,  METAJUIyPIHsi,  IPOU3BOJCTBO

CTPOUTCIIBHBIX MaTcpuajiosB, CEIBbCKOXO03SMCTBECHHOC IIpOU3BOACTBO, IIUIcBasi
IIPOMBIINIJICHHOCTD, (bapMaI_[eBTI/ILIeCKEUI IIPOMBINIJIICHHOCTDL, IMTPOU3BOACTBO KOCMCTHYCCKHX
Ipcraparos, IMPpON3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA

MMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTUH.



[VDTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOTPAMMBI 110 XMMHWUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYarOIIMMUCS
mporpaMMm  cpemHero obmero o0pa3oBaHWS  (JIMYHOCTHBIM, METAaNpPEIMETHBIM U
npenMeTHbiM).  HayuHo-meTtoanueckoil  OCHOBOM Uit  pa3pabOTKH  IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOCHUS MPOrpaMM CpEAHEro oOmiero oOpa3oBaHUS SIBISIETCS CHCTEMHO-
NEATEIBHOCTHBIN MOIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JUYHOCTHBIX
pE3yNbTATOB OCBOCHMS MpeAMeTa «XUMHUS» Ha YpPOBHE CpPEIHEro oOHIero oOpa3oBaHUs
BBIJICTIEHBI CJIEAYIOIIHNE COCTABIISAIOIIUE:

OCO3HaHUE 00YYaroIIMMHKCS POCCUHCKOM Ipa)kAaHCKOW MIEHTUYHOCTH — FTOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEIECIICHHIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHHUI JINYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPAAUIUI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIIMXCsl pyKOBOJICTBOBAThCSI B CBOEH JESTENILHOCTU
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, INPUCYIIMMH LEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJU4Me MPABOCO3HAHUS SKOJOTUYECKOM KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUS NpeaMeTa «XHMHs» JIOCTUTAKOTCS B €IUHCTBE
yu4eOHOM M BOCHUTATEIBHOM JAESITENBHOCTH B COOTBETCTBUM C TI'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMU U HJA€AJaMU POCCHUMCKOTrO
IPaKJAHCKOTO O0IIecTBa, MPUHIATHIMA B OOLIECTBE HOPMAamMu W MpaBUJIaMU IOBEICHUS,
CHOCOOCTBYIOLUIMMH  TpOlLlECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHSL U HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTH 00YyYaOUTUXCS.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI npeaMeTa «XHUMUA» OTPAXKAIOT
c(OpPMHUPOBAHHOCTH OMbITA TTO3HABATEIBHON U MPAKTUYECKON ACSATENBHOCTH O0YHAOIINXCS
M0 peaju3aliy MPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YKCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUS .

OCO3HaHUsl OOYYaIOUMMHUCS CBOMX KOHCTUTYLMOHHBIX TIpaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

IPEICTaBICHUS O COLMAIbHBIX HOPMAaX W MPaBUJIAX MEXIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpPU CO3JAHUH Yy4E€OHBIX
NPOEKTOB, pEUICHHH Y4eOHBIX M TMO3HABATENbHBIX 3a/la4, BBINOJHEHUH XUMHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMAaTh MOTHUBBI, HAMEPEHHUS], JIOTUKY U apryMEHThI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YU€OHOM NESTENbHOCTH;



2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOIO OTHOUIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTE€YECTBEHHOM
XUMUH;

yBaXKEHUsI K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTUKEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIIOACHUH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSSHHOTO TPYAa YYEHBIX U IPAKTUKOB;

UHTEpECca U I03HABATEIbHBIX MOTHBOB B IIOJYYEHUM U TMOCIEAYIOUNIEM aHAJIN3E
uH(pOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TOBEACHUS;

CHOCOOHOCTH OLIEHUMBAaTh CHUTYallMH, CBA3aHHbIE C XHMHYECKHUMH SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATHh CBOE MOBEJAECHUE W IMOCTYNKHA CBOMX TOBAPUUIEH C TMO3HMILIMMA
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX OCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

HNOHMMaHUsl LEHHOCTEN 3I0pOBOro M 0e30macHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOJIroicHUs MpaBuil 0€30MacCHOr0 OOpalleHus C BEIeCTBaMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOH €STEIBHOCTH;

MOHUMAaHUSl IICHHOCTU TMpaBWJ HHIWBHUIYAIBHOTO W KOJUIEKTUBHOTO O€301acHOI0
MIOBEJCHUS B CUTYyALUAX, YTPOKAOLIUX 310POBBIO U )KU3HU JTHOAEH;

OCO3HAHMS MOCJEICTBUM U HEMPUATHUSI BPEIHBIX MPHUBBIUEK (YIIOTPEOJICHUS aIKOTOJs,
HAapKOTUKOB, KypEeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-UCCIIEIOBATEIbCKON JIE€ATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAaHOBKM HA AaKTMBHOE YYacTHE B pEUICHUU NPAKTUYECKUX 3a/7a4 COLMAIBHON
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3Y4YEHHIO Ipodeccuil pa3muyHoro pojaa, B TOM YUCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXKEHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOM A€STEIbHOCTH;

FOTOBHOCTHM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIbHOW TPAEeKTOPUM 0Opa3oBaHMS,
Oynymieit mpodeccun U peaau3aluu  COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C  Y4€TOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUM, UHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  I€JIeCOO0pPa3HOro  OTHOUIEHHMsSI K TNPUPOAE, KaK  HCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUsl  TJIOOAIBHOTO  XapakTepa  OAKOJOTMYECKUX  NpoOsieM,  BIMSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUSI HEOOXOIUMOCTH HCIONb30BAHUS JOCTIDKCHUNW XUMHH I PEIIeHUs
BOITPOCOB PALMOHAIBHOTO MTPUPOIONIOIb30BAHUS;



AKTUBHOI'O HENIPUATHS NEUCTBUN, IPUHOCAIIMX BPEA OKPYXKAIOIIEW MPUPOIHON Cpene,
YMEHHUS IIPOTHO3UPOBATh HEOJIaronpusTHbIC JKOJIOTHYECKHUE IIOCJIEICTBUSA
NpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJW4Usl PA3BUTOr0 3KOJOTMYECKOTO MBIIUIEHUS, HKOJOTHUYECKON KYyJIbTYpHI, OIbITA
NEATEIIBHOCTH DKOJOTMYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTHCSI HMHU B
MO3HABATENbHON, KOMMYHHUKATHBHOW M COLMAIbHOW MPaKTUKE, CIIOCOOHOCTH U YMEHUs
aKTUBHO MIPOTUBOCTOSITh UICOJIOTHH XeMOpoOUH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIIECTBEHHOU MPAKTHKU;

MMOHUMAaHUs CIEUU(PUKA XUMHUHU KaK HAyKH, OCO3HAaHHs €€ poiau B (POPMUPOBAHHUU
palOHAIBHOIO HAYYHOTO MBIIIJICHUS, CO3JaHMM LEJIOCTHOTO IMpEJCTaBiIeHUs 00
OKPYKAIOLIEM MHUPE KAaK O E€IMHCTBE IPUPOABI U YEIOBEKAa, B IMO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHU JJIsi COBPEMEHHOW LMUBUJIM3AIUU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, pEHICHUH TJ00aJdbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS UEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBONM M 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHUH
MEJUIMHBI, 00ECIIEUeHUH YCIOBUN YCIICIIHOIO TPyAa U IKOJIOTHYECKH KOM(POPTHON KU3HU
Ka)K10T0 4YJeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IOHMMAaHHsA CYIIHOCTH METOAOB IIO3HAHMA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
UId aHaln3a M OOBSCHEHUS SIBICHUN OKPYXKAIOLIEr0 MHUpa W MPOUCXOIALUIMX B HEM
M3MEHEHUH, YMEHUs JellaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS Ul pElICHUs
po0JieM B peasibHBIX )KU3HEHHBIX CUTYAILIUSX;

MHTEpEeCca K NO3HAHMIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO U caMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMU II0 XMMHH B COOTBETCTBUHM C KW3HEHHBIMU
MOTPEOHOCTIIMU;

WHTEpeca K OCOOCHHOCTAM TpyJda B pasIuyHbBIX cdepax mnpodeccrHoHambHOMI
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie Pe3yJbTaThl OCBOCHUS Y4€OHOTrO TpenMera «XuMHUsS» Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBIC 11 OPMHUPOBAHUS MHPOBO33PCHHSI 00YJAIOIIMXCS MEKIUCIUILTHHAPHBIC
(MeXIIpeIMeTHBIC) OO0IeHayYHbIE TIOHATHS, OTPaXKAIOIIHE IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U cienuduKy METOJO0B MMO3HAHMS, UCTIOJIL3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, JHEPIHs, SBJICHHUE, IMPOIECC, CUCTEMa, HAy4YHbIH (aKT, NMPHUHIUI, THUIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOIIOeHNE, N3MEPEHNE, IKCIIEPUMEHT U
IpyTHe);

YHUBEpCAJIbHBIC  y4eOHBbIC  JeWCTBUS  (TIO3HABATEIbHBIE, KOMMYHUKATHBHBIC,
peryJaThBHBIE), oOecreunBaromye GopMupoBaHUE (DYHKIIMOHATILHOW TPaMOTHOCTH U
COIMATBHON KOMITETEHIIUN 00YYaIOmuXCsl;

CIIOCOOHOCTh ~ OOY4YaloIIMXCSl  HMCIOJIb30BAaTh OCBOEHHBIE  MEXIUCHUILUIMHAPHBIE,
MHPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBbIC Y4eOHBIC JICUCTBUSA B IMO3HABATEIILHOW WU
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OTPaXalOT OBJAJEHHWE YHUBEPCAIBHBIMH YUEOHBIMU
MMO3HABATEIIbHBIMI, KOMMYHUKATUBHBIMU U PETYJISITABHBIMH JICUCTBUSIMU.

OBJajieHUe YHHBEPCAJbLHBIMHM Y4eOHBIMH MO3HABATEIbLHBIMH JeHCTBUSIMMU:

1) 6a30Bble JIOrHYEeCKHE TeHCTBHA:

CaMOCTOSTENIbHO (OPMYIUPOBATh M aKTyaIM3UPOBaTh NPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpENENATh LETN NeATeILHOCTH, 3a/laBas MapaMeTpbl W KPUTEPUH WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl ICITCIHLHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh MIPH OCBOSCHUM 3HAHMK MPHEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIe TMPU3HAKK TIOHATHM W YCTAHABIMBATH HMX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MMOHATHS TSI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPAaTh OCHOBAaHUS M KPUTEPUH IS KiIacCHU(UKAIIMU BEUIECTB M XHUMHYCCKHUX
pEaKLNi;

yCTaHABJIMBATh MMPUYNHHO-CJICACTBCHHBIC CBS3U MEXKy U3y9acMbIMU SBJICHUSMU,

CTPOHTH JIOTHYCCKHE pacCyXIeHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, IO aHAJOTHH),
BBISIBIIATh ~ 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTPUBACMBIX  SIBJICHUSX,
(hOpMYITUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSITh B TMPOIIECCE TO3HAHUSA, WCIOJIb3YEeMblE B XUMHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJCIH, MPEeOOPa30BHIBATh MOICIBHBIC MPEACTABICHUS — XUMHYECKHH 3HAK
(cumBOJI) DJIeMEHTa, XUMHUYecKas (opMmysia, YpaBHCHHE XUMHUYECKON pEaKIuu — TMpHU
peIICHNM y4YeOHBIX TIO03HABATCABHBIX M TPAKTHYCCKUX 3ajad, MPUMEHSATh Ha3BaHHBIC
MOJICIIbHBIC TIPEICTABIICHUS JIJISl BBIABIICHUS XapaKTEPHBIX MPH3HAKOB M3y4aeMbIX BEIICCTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBYS:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOTO TIO3HAHUS BEIISCTB U XMMHYECCKUX PEAKIIHIA,

dbopmynupoBaTh eI W 3aJa4d HCCIETOBAaHUS, HCIIOJIB30BAaTh ITOCTABJICHHBIC H
CaMOCTOSTENIbHO C(OPMYJIMPOBAHHBIE BOIMPOCH B KAadeCTBE HMHCTPYMEHTA IIO3HAHWS U
OCHOBBI ISl (DOPMHUPOBAHMS THUIIOTE3Bl IO MPOBEPKE IPABHIBHOCTH BBICKA3BIBACMBIX
CYKJICHUH;

BJIaJIETh HABBIKAMH CaMOCTOSTEJILHOTO IUIAHUPOBAHUS M TPOBEJCHUS YUYCHHYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh yMEHHUS HaOM0aaTh 3a  XOJIOM  IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (GOpMyIUpOBaTh 000OIIEHUS U BBIBOJABI
OTHOCUTEIIFHO JOCTOBEPHOCTH PE3YyIbTaTOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIN
OTUYET O MIPOJICIIAaHHOM paboTe;



mpuoOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATEILCKOW W TPOSKTHOW NEATEeITbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOHMCKY METOJOB PEIICHHUS
NPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HMCTOYHHMKAX HHGMOpManuu (HAyYHO-TIOMYJISpHAS
JUTEpATYypa XUMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa),
aHaIM3UpOoBaTh MHGOPMAIMIO PA3JIMYHBIX BUAOB U (POPM MpENCTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;

bopMyIMpOBaTh 3aMpPOChl U NMPUMEHATHh Pa3IM4YHbIE METOJbI MPHU MOUCKE U OTOOpe
uH(pOpMali, HEOOXOAUMOH /ISl BBIMOJHEHHS YU€OHBIX 33714 ONPEACeIEHHOTO TUTIA;

MPUOOPETaTh OMBIT UCIOIb30BAHMS HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM
Y PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMy TMpeAcTaBieHUs HHpopManuu
(cxemsl, rpauky, TUarpamMmbl, TAOJIHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KadyeCcTBE CpEACTBA MpU padOTe € XHUMHYECKOU
nHpopMaIuen: NpPUMEHATh MEXKIpPEIMETHbIC ((PU3MUYECKUEe M MaTeMaTUYeCKUE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eICTBUSIMU:

3alaBaTh BOINPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl B XOAE Juajora W/wiu
JIUCKYCCHUU, BBICKa3bIBaTh HJEH, (GOPMYJIUPOBATh CBOU MPEMAJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHHUSI NIPEUIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3EHTALMEN PE3YJITATOB IT03HABATEIBHON IEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBINOJHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabdOThl MO HCCIAEAOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB,
peayin3aluu y4eOHOro mpoekTa u (HopMyIHpoBaTh BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHBIX
UCCIIEIOBaHMM MyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYXK/I€HUSI U OOMEHa MHEHUSMHU.

OByajieHUe YHMBEPCAJbHBIMM PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSTENIbHO MJIAHUPOBATh U OCYIIECTBIISATH CBOIO NMO3HABATENIbHYIO AESTEIBHOCTD,
onpenenss e€ 1elu U 3a7a4u, KOHTPOJIUPOBATh U IO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATh
npenaraéMblii anropuTM JCHCTBHM TNMPH BBINOJIHEHWH Y4YEOHBIX M HCCIIEI0BATEbCKUX
3a/1a4, BeIOMpaTh Hanboiee dPGEeKTUBHBIN CIIOCOO X PEUIeHUs ¢ YIETOM MOTyUYCeHUS] HOBBIX
3HAHUI O BEIIECTBAX U XUMUUECKUX PEAKIIMIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb CBOEW [EATETbHOCTM Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbIE PE3yIbTATHl OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUM O XUMHUYECKON COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KApTHUHBI MHUPA, POJU XMMHHM B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIJICHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTU, HEOOXOIUMOM st
pelIeHUs] MPAKTHUYECKUX 3a/lad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3JI0POBBIO Y IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHMM, KOTOpPAass BKIKOYAET: OCHOBOIIOJArarollye
NOHATHS (XMMHYECKUH SJIEMEHT, aToM, DJJEKTpOHHas 000Jouka aroma, MOJIEKyJa,
BaJICHTHOCTb, JJEKTPOOTPHUIATEIIBHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas dopmyna
(pa3BépHyTass U COKpaliéHHas), MOJb, MOJIApPHAs Macca, MOJSPHBIA OOBEM, YTIIEpOIHBIM
ckeneT, (yHKIMOHANbHAS TPYIIa, pajuKajl, U30MEpHUs, W30MEpbl, TOMOJOTUYECKHA PsJI,
TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOI U a30TCOAEPKAIIUE COCTUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC COCAMHEHHS); TECOPUU U 3aKOHBI (Teopus
CTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIUE B
OCHOBE MOHUMAaHUS TPUIYUHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBIICHUM, (DAKTOIOTHYECKUE
CBEJICHUS O CBOICTBax, COCTaBe, MOJIYYCHHH W O€30MaCHOM MCIOJIb30BAHUM BAKHEHIIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh ~ YMEHMM  BBISBIISITH  XapaKTepHbIE  TMPU3HAKKA  TOHSTHH,
YCTaHABIIMBATh UX B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITUA NPU OMUCAHUU
COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHNYECKUX COCINHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJIsI COCTABIICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaméHHOM) (opmMyn opraHUYecKHx
BEIIECTB W YPAaBHEHHN XHMHUYECKHX pEAKUUW, W3rOTAaBIMBATh MOJEIU MOJEKYI
OPraHWYECKUX BEIIECTB 11 WJUIIOCTPAMA WX XHUMHUYECKOTO W MPOCTPAHCTBEHHOIO
CTPOCHHUS;

chOPMHUPOBAHHOCTh ~ YMEHUM  yCTaHABJIMBATh  MPUHAJICKHOCTh  M3yUYEHHBIX
OpraHUYECKUX BEIIECTB MO MX COCTABYy U CTPOCHHUIO K OMNpeAeIEHHOMY KIacCy/Tpymie
COEMHECHUN (YrieBoaopo/sl, KHCJIOPOJT 151 a30TCOZIepKAIINE COCJIMHEHUA,
BBICOKOMOJICKYJIIPHBIC ~ COCJMHEHHWs), JaBaTb UM Ha3BaHUS IO CUCTEMaTHYECKOMN
HoMmenkiatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHBIE HA3BAaHUS OTIEIbHBIX
OpTraHUYECKUX BEHIECTB (ITWICH, MPOMWICH, alleTUJICH, dTUICHIJINKOb, TIUIEPUH, (EeHOT,
dbopmasbieTu, aleTanbleTHI, MYypaBbUHAS KHCJIOTA, YKCYCHAas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEApUHOBAs KUCJIOTA, TJIF0K03a, GPYKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIKH);

c(hOpPMUPOBAHHOCTh YMEHUSI OMpPEACNIATh BUJIbI XMMHUYECKON CBSI3M B OPTaHUYECKUX
COeIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJOKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX
BemecTB A. M. Bytneposa njist 00bICHEHHsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHUSI MACChI BELIECTB;

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOEHUE, (PU3nYecKue Hu
XMMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTABUTENEH PA3JIMYHBIX KIIACCOB OPTraHUYECKUX
BeIeCcTB (METaH, dTaH, ATHJICH, MPOIMWICH, aleTuiIeH, Oyraauen-1,3, metmiOyranuen-1,3,
O€H30J1, METaHOJI, TAHOJI, STUJICHTJIMKOJIb, TJIULEPUH, (PEHOI, aleTaabAerul, MypaBbuHas U



YKCYCHasi ~KHUCIIOTBI, TJIFOKO3a, KpaXxmas, IeJUII0J03a, AaMUHOYKCYCHas KHCJOTa),
WJUTIOCTPUPOBATh TE€HETUYECKYIO CBSA3b MEXIY HHUMH YPAaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaThb HCTOYHUKU YTIJIEBOJIOPOJHOTO CHIPHS
(HedTb, MPUPOIHBINA Ta3, Yroib), CHOCOOBI UX MEepPepadOTKH U MPAKTUUYECKOE MPUMEHEHUE
MIPOJIYKTOB NEPepadOTKY;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMCICHUS MO XUMUYECKUM YPaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WIIM MPOJYKTa PEAKIIMU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN );

c(hOPMHPOBAHHOCTh YMEHUW BIIAJIETh CHCTEMOW 3HAHWKA OO0 OCHOBHBIX METOZaX
HAay4YHOTO TO3HAHMS, HMCHOJIB3YEMBIX B XHMHUHU MPU HU3YUYCHUU BEIIECTB U XUMHUUYECKUX
ABJICHUM (HAOJIOJIEHHWEe, U3MEpPEHUEe, OKCIEPUMEHT, MOJEIUPOBAHUE), UCIOJIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl TPUHIATUS PEIICHH B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh MIpaBUiia MOJIb30BAHUS XUMUYECKOW MOCY01
n j1abopaTOpHBIM OO0OpYJOBAaHHEM, a TakKKe IMpaBwia OOpalleHUsT C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSIMH T10 BHITIOJIHEHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TIJIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN JKCIEPUMEHT
(IpeBpalieHus OpraHUYeCKUX BEIIECTB NMPU HArpEeBaHUU, MOJYUYCHUE STHICHA U U3YUYCHUE
€ro CBOMCTB, KaUE€CTBEHHBIC PEAKIIMA OPraHUYECKUX BEIIECTB, JEHATypalus OCIKOB MpH
HarpeBaHWM, I1[BETHbIE pEaKIMM OCJKOB) B COOTBETCTBHHM C TMpaBWIAMU TEXHUKHU
0e30macHOCTH TMpU OOpallleHWd C BelecTBaMH U J1abOpaTOpHBIM  O0OpYAOBaHHUEM,
MPEACTABISATh PE3YJIbTAThl XHUMHYECKOTO HKCIEpUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U POopMyIMpOBaTh BHIBOJIbI HA OCHOBE ITHX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUIN KPUTUUECKU aHAIU3UPOBATh XUMUUYECKYIO0 WH(POpMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpeicTBa maccoBo uH(popManuu, WHTEpHET H
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIOJATh MpaBUia KOJOTUYECKH IEJIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYJIOBOM JESITEIBHOCTH B LIEJSIX COXPAHEHHS CBOETO 3J0POBbS U
OKpYXaloIel TMPUPOTHONM CpeAbl, OCO3HABaTh OMACHOCTh BO3JICUCTBUSI HA >KUBBIC
OpPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHUX BEIIECTB, MOHWMMAas CMbICH mokazarens [IJIK,
MOSICHATh Ha TMpUMEpax CrnocoObl YMEHBIICHHWS ¢ TPEJOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIENBIX W CIA0OBHIAAIIMX OOYYaIONIUXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins pist 3anucu XumMudeckux GopMyL.

11 KITACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OOmas U HEOpraHuuecKas XUMUs
OTpaXkaloT:



c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUI: O XUMHUYECKOW COCTaBISIONICH ECTECTBEHHO-
HAay4YHOW KApTHUHBI MHUPA, POJU XMMHUHM B TIO3HAHWUHU SIBIICHUW TPUPOIBI, B (hopMHupoBaHUU
MBIIIUICHUS. U KYJBTYPhI JUYHOCTH, €€ (PYHKIIMOHAIIBHOM I'PaMOTHOCTH, HEOOXOIUMOMN IS
pelieHns MPaKTUYECKUX 3aJad W HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOPAs BKJIOYAET: OCHOBOIOJATAIOIINE
HOHATHS (XMMHYECKHI JIECMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpOMTAId aTOMOB,
MOH, MOJICKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIGHTHOCTb, JIEKTPOOTPHUIIATEILHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYecKass CBs3b (KOBaJCHTHAs, HWOHHAs, METaJUTMYecKas, BOJIOPOJHAs),
KPUCTAJUIMYECKAs PpEIIETKA, THUIIBI XWMHYECKUX PEaKIUW, PacTBOpP, SJIEKTPOIUTHI,
HEJJICKTPOJIUTHI,  AJECKTPOJMTUYECKAsd  JUCCOLMALNS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHYECKOM pPEaKIMH, XHMHYECKOE PABHOBECHE); TEOPHMHU M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKONW Jucconuanuu, nepuoanuveckun 3akoH JI. WM. MenpgeneeBa, 3akoH
COXPaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU PU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUHM, MUPOBO33PEHUECKUE 3HAHMUS,
JIeKAIME B OCHOBE MOHUMAHUSA MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKHUX SIBJICHU,
(aKTOJIOTHYECKHE CBEJACHHUSI O CBOMCTBAaX, COCTaBe, IIOJYYEHUHM U OE30MaCHOM
WCIIOJb30BAaHUN BAKHEUINIUX HEOPraHMYECKUX BEHIECTB B OBITY M IPAKTHUYECKOM
NEATETbHOCTH YEJIOBEKA;

cOpPMUPOBAHHOCTh ~ YMEHHMH  BBISBIIATH  XapaKTEpPHbIE  MPU3HAKK  TOHSTHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA NIPU ONMMCAHUU
HEOPTaHWYECKUX BEIIECTB U UX MTPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XMMUYCECKYIO CHUMBOJIMKY ISl COCTABIICHHS
(dhopMyJ1 BElIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUMA, CUCTEMATHUYECKYyI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHbIC Ha3BaHUs OTICIHLHBIX HEOPTAaHWMYCCKHX BEIISCTB (yrapHbIN ras,
YIJIEKUCIIBIM Ta3, aMMHaK, Tali€Has U3BECTh, HETal€Hasi U3BECTh, MUTHhEBAS COJIA, ITUPUT U
Apyrue);

c(hOPMHUPOBAHHOCTh YMEHHUH OMNPEAENATh BaJCHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHMSX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOW CBSI3U
(KoBaJIeHTHasi,  HWOHHAs,  MeETAJIMYEecKas, BOJOpPOAHAs) B  COCAUWHCHMSX,  THII
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOrO BELIECTBa (aTOMHAasi, MOJEKYJspHas, HOHHas,
MeTaJuIM4ecKas), XapakTep Cpeabl B BOJIHBIX PACTBOPAX HEOPTaHUUYECKUX COCTMHEHU;

chOpPMHUPOBAHHOCTh YMEHUN YyCTaHABIMBAaTh MPUHAJICIKHOCTh HEOPTraHUYECKUX
BEIIIECTB MO UX COCTaBY K ONpeeEHHOMY KJacCy/TpyIine coeAMHEeHUN (IIPOCThIe BEIeCTBa
— METAJIJIbl 1 HEMETAJUIbI, OKCHJIBI, OCHOBAHHUS, KUCIOTHI, aM(POTEPHBIC TUIPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUH pPACKPBIBATh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa u JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIONIYI0, OOBICHUTEIBHYIO W
MIPOTHOCTUYECKYIO (DYHKITUH;

chOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX A1eMeHTOB 1-4 nepuonoB [lepuoanueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
J. W. MeHnneneeBa, WCIOJNB3YsS IOHATHUS «S-, P-, d-3JIEKTpOHHBIE OpOUTAINY,
«QHEPTeTUYECKUE YPOBHMY», OOBIACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUUYECKHX



JJIEMEHTOB M HX COEAMHEHHWH M0 nepuoaam M rpynnaMm [lepuoandeckon CucTeMsl
xumMudeckux snemenToB . 1. Menneneena;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBbIX KJIACCOB, ITOATBEPKAATH CYIIECTBOBAHUE
IFEHETUYECKOW CBA3M MEXKIY HEOPIraHMYECKMMH BEIIECTBAMHU C IIOMOLIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHUSI KJIIACCUPUIIMPOBATH XUMUUYECKUE PEAKIIUH 10 PA3IMYHBIM
npu3HakaMm (YUCIy W COCTaBy pEarupyrolux BEHIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu,
U3MEHEHHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH PEaKIHH, YYaCTHUIO
KaTajau3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTABIATH YpPAaBHEHHUS pEAKIHMA pa3IMYHBIX THIIOB,
MOJIHBIE U COKpAII€HHbIE YPABHEHMs PEaKIMii MOHHOIO OOMEHA, YYUTHIBAsl yCIIOBUS, MPHU
KOTOPBIX 3TU PEAKLUU UAYT 10 KOHLIA;

c()OPMHUPOBAHHOCTh YMEHUN MPOBOJHUTH PEAKIUH, MOATBEPKIAIOIINE KAYECTBEHHBIM
COCTaB pPAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, PACMO3HABATh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEILIECTB;

c(OpPMHUPOBAHHOCTb YMEHHU pacKpbIBaTh CYILIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOrO OajlaHca 3THX
peaKuuu;

c(hOpMHUPOBAHHOCTbh YMEHHI OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peakinu
OT pa3IU4YHbIX (PAKTOPOB; XapaKTep CMELEHUS XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelIHero BozaeicTBus (mpunnu Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh XMMHMUYECKHE IPOLIECCHI, JIEXKAIIUE B
OCHOBE TPOMBIIUIEHHOTO  IIOJYyYEHUS CEpPHOM  KHCIJIOTBI, AaMMHAKa, a  TaKKe
c(OPMHUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX U HKOJIOTHYECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCICHUS C HCIOJIb30BAHUEM TMOHSTUS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHWW Ta30B NPH XMUMHYECKUX
peaklMsX, Macchl BEIIECTBA WM 00bEMA Ta30oB IO H3BECTHOMY KOJUYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKUMU BEUIECTB, TEIIoBoro sddexra
peaKuuMyu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacCChl BELIECTB, IPEBPALICHUS U COXPAHCHMS
JHEpIuy;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh IIpaBUjia MOJIH30BAHUS XUMUYECKOW MOCYI0M
U J1abopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe TMpaBuiia oOOpalleHus C BeUleCTBaMU B
COOTBETCTBUH C HHCTPYKIIUSIMH 10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TIJIAHUPOBATH M BBIMOIHATH XUMHUUYECKHH IKCIIEPUMEHT
(pa3noxeHue mnepokcHIa BOAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, ONpPENEJICHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAUKATOPA, BIHSHUE Pa3JIMYHbIX
(aKkTOpOB Ha CKOPOCTh XMMHYECKOW pEaKIUu, PEaKIMd HUOHHOTO OOMEHa, KauyeCTBEHHBIE
peakuuu Ha cyiabpar-, KapOoOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHHS, pELICHHE
AKCIIEPUMEHTAJIBHBIX 3a4ad 1o temaM «Mertamie» u «HeMmeramisl») B COOTBETCTBUU C
NpaBUWIaMH TEXHUKU O€30MacHOCTH MpU OOpaIllEeHWH C BElIeCTBAaMU M J1a0OpaTOpPHBIM



00OpyIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUUECKOI0 SKCIIEpUMEHTa B (popme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid M (QOpMYIMpPOBaTH BBIBOJABI HAa OCHOBE OSTHUX
pE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKU aHAIM3UPOBATH XUMUYECKYIO MH(OpMaIuIo,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEICTBa MaccoBOW KOMMYHuKaiuu, MHTepHeT u
JPYTHX);

c(hOPMHUPOBAHHOCTL yYMEHUH COOJIO/IaTh MpaBUja IKOJOTHMYECKH IEJIecO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOW JAESITEIBHOCTU B IIEJAX COXPAHEHMSI CBOErO 3J0POBbS U
OKpYXalollled MPUPOJHON Cpelbl, OCO3HABATh OINACHOCTb BO3JCHCTBUS Ha KUBBIC
OpraHMU3Mbl OMNpPEACNEHHBIX BEIIEeCTB, MOHMMAas cmbica mokaszarens I[IJIK, mosicusaTh Ha
npuMepax CIOCOObl yMEHBIIEHUS W TPEJOTBPAIICHHS WX BPEIHOTO BO3ACUCTBUSA Ha
OpraHU3M YEJIOBEKa,;

U1 00y4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI: YMEHHUE MIPUMEHSTh
3HaHHA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBICHUI;,

JUISL CJIETBIX M CJIA00BUIAIIMX OOyYarolmMXcs: YMEHHE HCIO0JIb30BaTh peiabedHO-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3iesioB U TeM

dueKkTpoHHbIE (LM (POBbLIE)

Ne /i Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Pasznea 1. Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[IpenmeTt opraHuyecKO XUMUU.
11 Teopus cTpOCHUS OPraHUYECKUX 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
coenunenunii A. M. byrieposa
Wroro mo paszneny 3
Pa3znen 2. YrieBoaopoanbl
II _
2.1 DEACIBHBIC YITIEBOOPO/H! 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
aJIKaHbI
H : .
2.2 CHPEACTLHBIC YTICBOAOPOAIAT 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/;
aJIKEHBI, aJIKaJUEHbI, aTKUHEI
2.3 ApomaTnyeckue yrieBoa10pOIb 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
I1 .
2.4 DHPOJIHEIE HETOHHHIKH 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
YTJIEBOJIOPOJIOB M MX TepepaboTka
Hroro no pasneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHHust
31 Crnorss. Peros 3 https://resh.edu.ru/subject/lesson/4769/start/150550/;
' PTEL https://resh.edu.ru/subject/lesson/5727/start/150577/
3.9 Anwsaerunsl. KapboHoBbIe 7 1 https://resh.edu.ru/subject/lesson/4776/start/150604/;
' KUCHOTHL. CII0XKHBIE HHUPHI https://resh.edu.ru/subject/lesson/5952/start/150631/;
33 VIeBOMEL 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/;
' a https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro no pazneny 13



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/

Pasnen 4. A3oTcoaepskamme opranudecke coeJMHEeHUst

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 https://resh.edu.ru/subject/lesson/4743/start/
Utoro mo pazneny 3
Pa3znen 5. BbicokoMoJIeKyJISIPHbIE COeINHEHUS
https://resh.edu.ru/subject/lesson/6095/start/;
5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/lesson/6152/start/;
https://resh.edu.ru/subject/lesson/4777/start/170536/
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6152/start/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne /i Kourpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnueckuit
II
1.1 SAKOH M LICPHOMITHICCKA CHCTEMA 3 https://resh.edu.ru/subject/lesson/6479/start/
XUMHYECKHUX 31eMEeHTOB /JI. .
Menneneesa
https://resh.edu.ru/subject/lesson/6332/start/;
CtpocHue BemiecTBa. g
1.2 MHOr006A3IE BOLICCTE 4 https://resh.edu.ru/subject/lesson/5911/start/151053/;
p B https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/;
1.3 XUMHUECKUE PEaKIIHH 6 1 1 https://resh.edu.ru/subject/lesson/4939/start/151134/;
https://resh.edu.ru/subject/lesson/5912/start/92791/
Hroro no pasneny 13
Pasnen 2. Heoprannueckas xumusi
https://resh.edu.ru/subject/lesson/3493/start/151213/;
https://resh.edu.ru/subject/lesson/5814/start/151239/;
2.1 Meramsl 6 1 -
https://resh.edu.ru/subject/lesson/3534/start/151266/;
https://resh.edu.ru/subject/lesson/4961/start/151293/
2.2 Hewmerayuier 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.3 CBA3b HCOPIaHMUECKHX 1 2 https://resh.edu.ru/subject/lesson/4960/start/
OpraHUYECKUX BELIECTB
Hroro no pazneny 17
Pa3gea 3. Xumus 1 ;Ku3HbL
https://resh.edu.ru/subject/lesson/3514/start/151429/;
3.1 XUMHUSA ¥ KU3Hb 4

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



https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
pecypcsbl

[IpenMeTt opraHuyecKoil XuMuu, €€
BO3HUKHOBEHUE, PA3BUTHE U
3HAYCHHE

Teopus CTpOCHUST OPraHUISCKUX
coenunenuit A. M. byrneposa, eé
OCHOBHBIE ITOJI0XKEHUS

IIpencraBieHue o Ki1accupuKaum
OpPraHUYECKUX BEILECTB.
Howmenkiarypa
(cuctemarnueckas) u
TPUBHAJIbHBIE HA3BaHUS
OpraHWYECKHUX BEIECTB

AnKaHbI: cOCTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

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

https://forms.gle/YqvhH3XsG1CAuifG7

https://forms.gle/N1pxSHAbCUwUhtRW9

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

MeraH u 3TaH — OpocTeuIIe
MPEICTaBUTENN AJTKAHOB

https://forms.qgle/j4bbtzzUfXD4mZno7

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBaA

OTUJIEH U TIPOTUIIEH —
MpOCTENIINEe MPEACTABUTENH
aJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/

https://forms.gle/esbWwnD6e YWY NuaS8

[TpaxTiueckast paborta Ne 1.
«ITonydyeHnue 3TUNIEHA U U3YYCHUE
€ro CBOMCTB»

https://learningapps.org/408581



https://resh.edu.ru/subject/lesson/6149/start/
https://forms.gle/YqvhH3XsG1CAuifG7
https://forms.gle/N1pxSHAbCUwUhtRW9
https://resh.edu.ru/subject/lesson/6151/start/
https://forms.gle/j4bbtzzUfXD4mZno7
https://resh.edu.ru/subject/lesson/5412/start/
https://forms.gle/esbWwnD6eYWYNuaS8
https://learningapps.org/408581

Ankanuensl. byraauen-1,3 u
metunoyraauen-1,3. [lomyuenue
CUHTETHYECKOTO KaydyKa H
PE3UHBI

https://learningapps.org/11303678

10

AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneTuieH — npocTeimumii
MIPEICTABUTENb AIKUHOB

https://learningapps.org/2879925

11

12

Brluucnenust no ypaBHEHUIO
XUMHYECKON peaKkun

ApeHbl: 6€H3011 U TOITYOJI.
TOKCHYHOCTH apeHOB

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

13

T'eHeTnueckas cBsI3b
YIIJIEBOAOPOAOB, TPUHAJIEKAITUX
K pa3JIM4YHbIM KJlaccam

https://learningapps.org/1863197

14

[IpupoHbIE HCTOYHUKHU
YTJIEBOAOPOAOB: MPUPOAHBIN a3 u
NOMYTHbIE HEPTSAHBIE ra3bl, HEPThH
U IIPOAYKTHI €€ mepepaboTKu

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

15

16

17

[TpupoaHbIE HCTOUHUKH
YTJIEBOAOPOAOB: MPUPOAHBIN ra3 u
NOMYTHbIE HEPTAHBIE ra3bl, HEPThH
U TIPOAYKTHI €€ mepepaboTKu
KonTtponbHas pabota no pazaeny
«YTIIeBOIOPOJIBI»

[IpenenvHbIE OAHOATOMHBIE
CHHPTHI: METAHOJ U ITAHOIL.
Bonopoanas cBs3b

https://forms.gle/YVgL3XicZE8T5kfm7

https://learningapps.org/2338708

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

18

MHOroaTroMHbIE CIUPTHI:
STUJICHIJIKOJIb U TIHLIEPUH

https://learningapps.org/3268785

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,

https://resh.edu.ru/subject/lesson/5727/start/150577/



https://learningapps.org/11303678
https://learningapps.org/2879925
https://resh.edu.ru/subject/lesson/4775/start/
https://learningapps.org/1863197
https://resh.edu.ru/subject/lesson/6148/start/
https://forms.gle/YVqL3XicZE8T5kfm7
https://learningapps.org/2338708
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://learningapps.org/3268785
https://resh.edu.ru/subject/lesson/5727/start/150577/

20

21

¢u3nueckre 1 XUMHYECKHIE
CBOMCTBA, IPUMEHEHHUE
Anpreruasl: GopMalbaerua u
areranbIeru]. ALeToH
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHast

https://resh.edu.ru/subject/lesson/4776/start/

https://learningapps.org/15088282;

22

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCyCHOM
KHUCIIOTBD»

https://learningapps.org/3309710

23

24

25

26

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICIIIUX Kap6OHOBI>IX KHCJIOT

Mer1a Kak cOJIM BBICIIAX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE
JIEUCTBUE

CrnoxHble 3(upbl Kak
IPOM3BOIHBIE KAPOOHOBBIX
KUCIOT. ['Maponn3 cinoxxHbIX
3¢upoB

XKupsr: runponus, mpuMeHeHue,
Ouosornyeckas poib KHPOB

https://learningapps.org/17755682

https://learningapps.org/3156878

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

YTrneBoasl: coCcTas,
knaccudukanus. Baxneimme
MPEJICTaBUTEINN: TJII0KO03a,
bpykTo3a, caxaposa

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

28

29

Kpaxman u nemnronos3a kak
MIPUPOJHBIE ITOJIUMEPDI
KonTtponbHast pabota no pazaeny
«Kucnopoaconepxaiue
OpPraHMYECKHUE COETUHEHUS»

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

https://forms.gle/nUbei3sLMNcyMy988

https://learningapps.org/404629



https://resh.edu.ru/subject/lesson/4776/start/
https://learningapps.org/15088282
https://learningapps.org/3309710
https://learningapps.org/17755682
https://learningapps.org/3156878
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://forms.gle/nUbei3sLMNcyMy988
https://learningapps.org/404629

30

AMMHBI: METWJIAMHUH M aHUJIMH

https://learningapps.org/275456

31

32

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIS
OPraHMYEeCKHE COCTMHEHUS, NX
OHOJIOTMYECKOE 3HAUYEHHE.
IlenTn bl

benku kak npupoaHbie

BBICOKOMOIJICKYJIAPHEBIC
COCAUMHCHU

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

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

https://learningapps.org/3360523

33

OCHOBHBIE ITOHITUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

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

34

OCHOBHI)IG METOAbBI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX
coeguneHmii. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

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

https://resh.edu.ru/subject/lesson/4777/start/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://learningapps.org/275456
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://learningapps.org/3360523
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/
https://resh.edu.ru/subject/lesson/4777/start/

11 KITACC

Ne ni/n

Tema ypoka

XUMHWYECKHUH DJIEMEHT. ATOM.
DNIeKTpOHHAass KOH(PUTYpaIus aTOMOB

IIepnonnueckuii 3axoH u [lepuoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUS aTOMOB

KoaudecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE
pecypcbl

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

https://learningapps.org/1952030

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JICMEHTOB U MX
COCIIMHEHUH I10 TPYIIIaM U IIEPHOIaM.
3HaueHue MePUOIMIECKOro 3aKOHA U
CUCTEMbI XUMHUYECKUX d7eMeHToB J[. 1.
MenpeneeBa B pa3BUTUU HAYKU

CTpOCHI/IC BEIlleCTBA. XMMHUUYECKas CBs3b,
eé BUBbI;, MCXaHU3MBI 06p330BaHI/I${
KOBAJICHTHOM CBS3H. BO,[[OpOI[HaH CBA3b

https://learningapps.org/5527651

https://forms.gle/FSdn4EZA6PWT6G3B9;

https://forms.gle/tH2WktJHN66sa7Pr6

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucneHus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

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

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B PaCTBOPE

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

https://forms.qgle/RXx6eJnBKMuwGm5s7

KJIE[CCI/I(I)HK&HI/IH U HOMCHKJIaTypa
HEOPTaHNUYCCKUX COGHHHCHHﬁ.
I'eneTmueckas CBI3b HCOPTraHNYCCKUX
BCIIECTB, Pa3JIMYHBIX KJIIACCOB

https://learningapps.org/1946492



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://learningapps.org/1952030
https://learningapps.org/5527651
https://forms.gle/FSdn4EZA6PwT6G3B9
https://forms.gle/tH2WktJHN66sa7Pr6
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://forms.gle/RXx6eJnBKMuwGm5s7
https://learningapps.org/1946492

Knaccudukanus XuMIUYeCKUX peakiuii B

HEOPraHWYECKON U OPraHUYECKON XUMUHU.

3aK0H COXpaHEHUsI MAaCChI BEIIECTB;
3aKOH COXPAHEHUS M MPEBPAICHHS
SHEPrHH PU XUMUYECKUX PEAKIIHIX

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

https://forms.qgle/YNioH7PLRfRBivGA9

10

11

12

Ckopoctb peakiuu. OOpaTumbie
peakuuu. XuMHU4YECKOE paBHOBECUE

ITpakTrueckas padota Ne 1. «BiusiHue
pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAS TUCCOLUAITHS.
[MousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHoro ooMeHa.
['uaponan3 opraHuyecKux u
HEOPTraHWYECKUX BEIECTB

OKHCIUTEIBPHO-BOCCTAaHOBUTEILHBIC

peakuuu. [TonsTre 00 3nekTponuze
pacIuIaBoB M pacTBOPOB COJIEH

https://learningapps.org/6125880

https://resh.edu.ru/subject/lesson/5912/start/92791/

https://learningapps.org/1815557;

https://learningapps.orq/2949177

13

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

14

Mertamisl, X MOJ0XKECHUE B
[Tepuoandeckoil cucTeMe XUMHUECKUX
snemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
dbuznuecKre CBOMCTBa METAIIIOB

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

15

16

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKHAN
PAI HAIIPSKEHUN METAJIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAIIJIOB (HATPUM, KaJHii, KalbIUH,
MarHui, aJJIOMUHAN) U UX COSAMHEHUIN

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

https://resh.edu.ru/subject/lesson/3523/start/151161/

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

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX

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



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://forms.gle/YNioH7PLRfRBivGA9
https://learningapps.org/6125880
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://learningapps.org/1815557
https://learningapps.org/2949177
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/

COEeIUHEHHUN

18

XuMHYecKre CBOMCTBA IMHKA, JKeje3a U
UX CO€OUHEHUN

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

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramab»"

20

HemeTaminl, UX MOJIOKEHNE B
[Tepuoanueckoii cucreMe XUMHUUECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

21

22

23

®dusnueckue CBOMCTBA HEMETAILIIOB.
AJoTponusi HeMETauioB (Ha IpUMeEpe
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)
XHUMHYECKUE CBONCTBA TAJIOTCHOB, CEPhI
U UX COCTUHEHUN

XuMHu4ecKkue cBOMCTBa a3ota, hochopa u
UX COEIUHEHUIN

https://learningapps.orq/7329620

https://learningapps.org/2861132

https://learningapps.org/256029;

https://learningapps.org/2079187

24

25

26

XUMHYECKUE CBOMCTBA YIJIEpO/a,
KpEMHUA U UX COGI[I/IHGHI/II\/'I

IIpruMeHeHne BaXKHEUIINX HEMETAIUIOB U
UX COeNUHEHNHN

O0001IeHne U cCUCTEMaTU3ALNS 3HAHUI
o Teme «Hemeramiely. BeruucieHus mo
YpaBHEHUSM XUMHYECKHUX PEAKINHA 1
TEPMOXUMHUYECKHE PACUETHI

https://learningapps.org/266053

https://learningapps.org/2091852

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Hemertanusi"»

28

KonTponbhas paboTa no remam
«Metamael»y 1 «HemeTaiie)

https://learningapps.org/529044



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://learningapps.org/7329620
https://learningapps.org/2861132
https://learningapps.org/256029
https://learningapps.org/2079187
https://learningapps.org/266053
https://learningapps.org/2091852
https://learningapps.org/529044

29

Heopranuueckue u opranndeckue
kucioTel. Heopranuueckue u
OpraHUYEeCKHE OCHOBAHUS

https://learningapps.org/2313576

30

31

32

33

AmMoTepHbIe HEOpraHUYECKHe U
OpTraHUYECKUE COCANHEHUSI.
I'eneTnyeckas CBsI3b HEOPraHUYECKUX U
OpraHUYECKUX BEIECTB

Posip xumun B obecrieyeHnu
9KOJIOTHYECKOM, SHEPreTUUECKOM 1
MUIICBON O€30MMACHOCTH, Pa3BUTUHI
MEIUIIUHEI

[IpencraBienust 06 0OLIMX HAYYHBIX
NPUHIUIAX POMBIIUICHHOTO TOTYYCHHUS
BaYKHEHIIINX BEIIECTB

YenoBek B MHUPC BCIICCTB U MAaTCPUAIIOB

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

https://learningapps.org/15616016

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

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

34

XHUMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34

https://learningapps.org/13655710



https://learningapps.org/2313576
https://resh.edu.ru/subject/lesson/4960/start/
https://learningapps.org/15616016
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://learningapps.org/13655710




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YUEHUKA

Pymzutuc I'.E., ®enpaman @.I". Xumus 10 knacc

Pymzutuc I'.E., ®enpaman @.I'. Xumus 11 knacc

METOJUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJISA
I'apa H.H. Xumus. Kontponbshbie 1 npoBepounblie padotsl. 10 — 11 xnacesl / H.H.I'apa. —
M.: lpoda, 2020 r.

["apa H.H. Xumus. Metoandeckoe mocodue st yautens. Ypoku B 11 kiacce: mocooue
U1 yuuTenen oomeoOpa3oBaTeNbHbIX yupexaeHuil. — Mocksa «IIpocBemenue», 2020 —
96c.

Paneuxuii A.M. {unaktudyeckuii matepuan no xumuu 10-11: mocobue mys yuurens/ A.M.
Paneukuii — M.: I[Ipocsemenue, 2020 r. M.:

[TpumepHas nporpamMmma cpeHero (ToJHOTo) 00I11ero oopa3oBaHus 1Mo XUMHUH (0a30BbIN
YPOBEHb). XUMHSI : COOPHUK HOPMATUBHBIX JOKYMEHTOB/ cocT. 3.J1. JlnecTpos,
A.I'.ApkanpeB.-M.: lIpoda, 2022-112 c.

Paneuxuii A.M. Xumus. unakrudeckuii matepuain .10-11 kiaccoB: mocodue st
yuurenen o01eodpazoBarenbHbIX yupexxaeHui -M.: IIpocsemenue, 2016.- 144 c.

Panenkwuii, A. M. TpeHupoBouHbIE U MPOBEPOUHbIE pabOTHI IO XMMuUU B 8-11 Kitaccax :

nocobue it yuutens /M. Paneukwuii. - M. : [Ipocsemenne, 2021.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Enunas xomrexiusa LIOP http://fcior.edu.ru/
Buneoypoku mo xumuu, 7-11 xi. http://mriya-urok.com/categories/himiya/



http://fcior.edu.ru/
http://mriya-urok.com/categories/himiya/

[Ipe3eHTanuu K ypokaM U BHEKJIACCHBIM MEPOTIPUSTHIM, XUMUS
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hawamensrii kype xumun: http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
AJIXUMUK http://www.alhimik.ru/ TIporpaMMbl HIKOJIBHOTO B BY30BCKOTO Kypca XUMUH,
METOJUYECKIE HaXOIKU, BECTH U3 MHUpa JUCTAHIIMOHHOTO 00pa30BaHMsl, aHOHCHI HOBBIX
KkHUT. UHTepHEeT-KIacc (Ha4aIbHBIN KypC XMMUH ), XUMUYECKasi KYHCTKaMepa, YN TaTbHbIH
3aJ1, BUPTYyaJIbHBIH KOHCYJIBTAHT, SJICKTPOHHBIC yUeOHBIE TIOCOOHS IT0 KypCy
HEOPTaHWYECKOW XUMUH, 3aIa9HUK, MPAKTUKYM, XUMUYECKUH CIIPABOYHHUK, METOTUYCCKUE
CTaThH, XMMHSI Ha KaXKBIH JICHB: B cajly, Ha KyXHE, HayKa O YUCTOTE, IOMAIIIHSS afTeyuKa,
KOCMETHKA, TOMAITHUN MacTep, SKOJOTHS TIoMa. « XUMUYECKas BCUMHAY: TTOJIC3HBIC
CCBUIKH, OTBETHI Ha BOMPOCHI. XUMHUYECKHE HOBOCTH. Becenas xumusi.

Kypnan "Xumus u xumuku" http://chemistry-chemists.com/

JuctanimonHsie Kypcsl mpu MI'Y 1u1st OArOTOBKY a0UTYpPHEHTOB
http://do.chem.msu.ru/rus/abitur/dl/

Buptyanbnas xumudeckas 1mkoda http://maratakm.narod.ru/

[Topran "Cetb TBOpUeckux yuntenei" http://it-n.ru/default.aspx

Coo0111ecTBO B3aMMOIIOMOIIH yuuTeaer. Xumus http://pedsovet.su/load/97

[Nazera "Xumus" u cait i yaurens " uay Ha ypok xumuu" http://him.1september.ru/
WebElements: onnaitn-cripaBouHnk XuMHYeCcKHX diieMeHTOB http://webelements.narod.ru/
XuMus 17151 BCEX: WILTIOCTPUPOBAHHBIE MaTepUaIbl IO O0IIEH, OpraHuyecKon u
Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm/

Xumuueckuit cripaounuk http://tehtab.ru/Guide/GuideChemistry/

Chemnet - mopran ¢pyHIaMEHTAIBHOTO XUMHUYECKOT0 00pa3oBanus Poccuu
http://www.chemnet.ru
Xumusi: OTKpBITHIN KoJutepk http://college.ru/chemistry/

(MHTEepaKkTUBHBIN KypC XMMUH, BKIIIOYAIOIINN Y4eOHHK, O0IbIIOE KOJTUYECTBO MOJEIIEH U
JEMOHCTpALIUN, CIIPAaBOYHBIE MaTEPUAIIbI, TECTUPOBAHUE, OOPATHYIO CBSI3b C YUCHUKAMH).
Xumus 115 Beex. Cepust "OOyuaroniue dHIUMKIONe "
http://www.informika.ru/text/database/chemy/START.html
Pazpnenbr: oOmas Xxumusi, HEOpraHudeckasi XMMHsl, OpraHuYecKasi XUMHUsI, TECTHI,
CIIPaBOYHBIE MATEPUAIIBI, CTEPEOMOICTTH MOJICKYI.

Xumust U1 BceX. DJIeKTPOHHBIN yueOHuK: http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html MmoctpupoBanHbie MaTepraibl IO
pasnenam: oO1as, opraHu4ecKas u Heopranudeckas xumus. CipaBoYHUK, TeCThI, BUICO
(memo).

Opraanyeckast XUMHs. DIICKTPOHHBIN YICOHUK IS CPEAHEH IIIKOJIBI.
http://cnit.ssau.ru/organics/index.htm/

HoGeneBckue naypeats! o xumuu http://n-t.ru/nl/hm/ Buorpadudeckuii 2J1eKTpOHHBIN
CIIPaBOYHHUK, CHA0O)KEHHBIN TUIIEPCChUTKAMHU, CITUCKAMU JTUTEPATYPHI.

DTUMOJIOTHS XMMHUYECKHX 3JIeMeHTOB http://www.biochem.nm.ru/science/element.htm/
Ha3BaHus XUMHUYECKUX 3JIEMEHTOB - CBSI3b CO CBOMCTBaMH, reorpadyuueCKiuMH
ACTPOHOMHUYECKUMH OOBEKTaMH, YU4EHBIMH, MU(POJIIOTHUYESCKIMU TIepcoHaxkaMu. B paznene
HCTOPHUSI XUMHUHU BCE BEIIUKUE OTKPBITHUS, OMOTpaPUIECKHNE OUEPKH O BETUKUX XUMHKAX
Pa3TUYHBIX BPEMEH, HHTEPAKTUBHBIC CCHUIKU, UILTIOCTPAIIHH.

OnemenTsl xxu3aM http://school2.kubannet.ru/ Caiit MokHO UCTIONB30BaTH KaK TOCOOUE
JUTSl YPOKOB XUMHWH B IIIKOJIE U JIOTIOJTHUTEIILHOM 00pa30BaHUM.
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Caitt o xumun XuMuK.ru
http://www.xumuk.ru/?_openstat=Z2GlyZWNOLnlhbmRIeC5ydTs4Njcw Xumudeckne
CTIPAaBOYHUKH, SHIUKIIOTICTUH, CTATHH.

Xumudaeckuit pazaen http://www.websib.ru/noos/chemistry/cheerful.htm WuTtepecHsrit
CaiT, Ha KOTOPOM COOpaHbl MaTepHaIbl Uil YUUTENeH U ydeHUKOB. Pa3nensl caifra:
[Mporpammbr; Oprannueckast Xumusi; Y aurtenbekas; XumSoft; 13 uctopun; 10 HHTEpECHO;
Cosetbl xuMHKam; Becemnble xumuku; XuMus U Ku3Hb; AOuTypuenty; Kauru, xypHasl,
cTaThu; XUMHUYECKHE PECYPCHI.

JlucraHnoHHoe o0ydeHue o xumuu http://chem.olymp.mioo.ru/ Caiit XuMHIECKOTO
¢dakynpTeTa MOCKOBCKOTO rocy1apcTBEHHOT0 yHUBepcuTeTa. Cpenn MaTepuasoB caiita
0COOBII HHTEPEC MPENICTABIIIOT pa3ienbl: KOHCynbTanuy no XUMUM JIsl IKOJIEHUKOB,
Koncynbramuu mist yaureneit xumun. KpoMe Toro npenctaBieHbl MaTepUatbl IS
MOJITOTOBKH K OJIMMIIHAJIE 10 XUMUH. VIMEIOTCSI MaTeprabl Tl TOJATOTOBKH K
MOCTYTIJICHHUIO B BY3BI.

KouTpen - Xumus s Beex http://kontren.narod.ru/ Caiit xumudeckoro ¢gakyibrera
TIOMEHCKOr0 rocy/1apCTBEHHOIO YHUBEPCUTETA. Y UeOHO-MH(POPMALIMOHHBIN CalT,
npeaHa3HAYCHHBIN IS CTYJICHTOB XUMUYECKUX (PaKyIbTETOB, yUUTEIEH XUMUH,
MIKOJIbHUKOB U a0UTYPHEHTOB.

Xumust. O0pa3oBaTeIIbHBIN CalT IS MIKOJLHUKOB hitp://www.hemi.nsu.ru/ Ouenn
XOPOIIUK CAT IO XUMUH, C TIOJAPOOHBIM U3JI0KEHUEM Pa3IIMUHBIX ee pa3nenoB. [lonesen
HE TOJIBKO JIJIS IIKOJILHUKOB, HO U JIJISl CTY/IEHTOB (BO3MOXHO, U JJIs TIpenogaBaTeneii). Bee
X0poIIo 0(hOpMIIEHO, MHOTO CChUTOK. MIutrocTpanuu, cioBapb TEPMHHOB, 33/1a4H,
nepuoauveckas cucreMa Menzeneesa u T.1. [locTossHHO 0OHOBIISIETCS.

HimHelp.ru: xumuaeckuii cepsep http://www.himhelp.ru/ Tlonssrit Kypc Xumuu:
TEOPETHYECKUE OCHOBBI, HEOPraHWUYECKasi M Opranndeckasi Xumus. THpopManus o BeTUKIX
y4eHbIX. MHOroQpyHKIIMOHAJIbHAS nepuoAndeckas cuctema sanemeHToB /. 1. Menneneesa,
XUMUYECKHI KaabKyasTop. HoBocTw.

[IxonpHas xumus http://schoolchemistry.by.ru/ Mcropun BOZHUKHOBEHHS XMMUH,
COOBITHS M XPOHOJIOTHS. MaTepualbl UTsl yUalmuxcs: pedepaThbl, XAMUUECKUN
KaJbKYJISATOP, COOPHUK yIPaKHEHUH U 3a7a4, TECThI 110 XUMUH. Y 4eOHO-CIIPaBOYHBIC
maTepuasibl. COOpHHK TaOIuUIL 10 XUuMUH. MybTHMeIUiTHbIe TpriioKeHust. Kommekist
XHUMUYECKHX OIBITOB.

Xumust: mocooue s abutypueHToB http://chemi.org.ru/ Matepuaisl 1o ocHOBaM
HEOPTaHUYECKOH 1 opranudeckoil xumun. CioBapb, OMorpadus yueHbIX, KATAIOT
MOJIE3HBIX CAUTOB U (hOPYM.

3aHuMaTenbHas XUMHESL: TPOEKT 10 METOAUKE MPETIO1aBaHuUs XUMHUH.
http://home.uic.tula.ru/~zanchem/ Marepuais! calita: HHTEPECHBIC OIBIThI, XUMUYCCKHE
UCTOPHUHU U KYPhE3bI, PACCKA3BI O BEIMKUX YUEHBIX-XUMHUKAX U JIp. DICKTPOHHAS BEPCHUS
tabmuipl MeHzeneeBa. boybioe KoIM4ecTBO MaTepraa, MMEETCs MIOMCK 10 CauTy,
0COOBII HHTEPEC MPEICTABIIACT PA3JICIl KIOJIE3HBIC CCHUIKU», B KOTOPOM MPEICTABIICHBI
anpeca HanOoJsiee THGOPMATHUBHBIX CAUTOB IO XUMHUH.

CripaBOYHHK MO XUMUH JIJIs1 IKOIHUKOB. http://www.chemworld.narod.ru/referance.htmi
TaGnuia aTOMHBIX CBOMCTB XHMUYECKHX 3JIEMEHTOB. DJICKTPOHHBIN BApHUAHT TaOIHIIbI
J.U. MenneneeBa. Kpatkuii xumudeckuii cioBaps. Tabnuiia pacTBOPUMOCTH KUCIIOT,
nienouel U ocHoBaHui. buorpadun n3BecTHbIX XMMUKOB. TpHUBHAEHBIC HA3BAHUS
HEKOTOPBIX BEIIECTB.
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[anepes Benmukux xumukoB http://www.chemnet.ru/zorkii/istkhim/velikil.ntm Tloptperts u
KpaTKue onorpaduyeckue cpaBku 0 48 BBIJAIOIINXCA XUMUKaX MUPA.

Bcé o xumun: MeToanueckue u AuIakTHIeckue Marepuasl http://www.chemistry-
43school.narod.ru/ TpeHrpoBOYHBIE U IPOBEPOUYHBIC 3aaHUs IO XUMUU 1St 8-11 KIitaccoB;
porpaMma MoJAroTOBKH K IK3aMeHaM o XuMuM, Matepuaisl EI'D; TBopueckue u
3aHMMAaTeNbHbIE 3aJJaHMsl; PEIICHUS 3a/1a4 ITOBBIILIEHHON CJI0XHOCTU. MaTtepHalibl O )KU3HU
U OTKPBITHSAX BEJIMKHUX YYEHBIX B 00J1aCTU XUMUHU; TeMaTH4YeCKre HOBOCTU. CChUIKM Ha
o0Opa30BaTebHbIE PECYPCHI.

DnekTpoHHas OMOJIMOTEeKa 1o XMMUHU M TexHuke http://rushim.ru/books/books.htm
Konnekuus 31eKTpoHHBIX BEpCUN YUEOHUKOB, yUeOHBIX TOCOOUH, HAYUHBIX CTAaThEM,
3aJJaYHUKOB, KYpPHAJIOB, CIPABOYHUKOB, HOPMAaTUBHBIX JOKYMEHTOB M MHCTPYKIIUN 1O
BCEM pazjiesiaM XUMUHU.

VYyednoe nocobue «KpaTkuii 0ouepk UCTOPUH XUMHUK»
http://www.physchem.chimfak.rsu.ru/Source/History/big_index.html MuTepaktuBHbIi
y4eOHHK C OOJIBIIMM KOJIMYECTBOM IMPHIIOKEHUH, CllalijlaMu JJIs IPE3CHTALNUN U
BOIIPOCaMH JIJIsl CAaMOIIPOBEPKHU. bruorpaduu u mopTpeThl N3BECTHBIX XUMUKOB B
andaBuTHOM TIopsiake. [IpunoxkeHus: u JoNoJHEeHUS (CTaThU, UCTOPUYECKUE (PAKThI;
XUMHUYECKHUE CXEMBI U TaOJINLIBI).
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