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MOSCHUTEJIbBHASA 3AIINCKA

[IporpamMmmMa mo XMMUU Ha YpPOBHE cpelnHero obmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe dDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Odeneparuny», TpeOOBaHUN K pe3yibTaraM OCBOEHUs denepanbHOoil 00pa3oBaTeNbHON
nporpamMmbl  cpeaHero obmero oOpazoBanusi (DPOII COO), mnpencraBieHHBIX B
denepaibHOM rocyaapcTBeHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom Konneniuu
npernofaBaHusi ydeOHOro mpeaMera «XuMus» B 00pa3oBaTENbHBIX OPTraHU3ALUAX
Poccuiickoit ®enepanuu, peanu3ylOIMX OCHOBHbIE OOpa3oBaTelIbHBIE MPOTPaMMBbI, U
OCHOBHBIX ToJIOkeHUM «Ctpaterun pa3Butus BocnutTaHusi B Poccuiickoit denepanuu Ha
nepuon a0 2025 roxa» (Pacnopspkenne [IpaBurensctea PO ot 29.05. 2015 No 996 - p.).

OcHOBY MoAX0/I0B K pa3pabOTKe MPOrpaMMbl [0 XUMHH, K ONpPEIEICHHUI0 OOuIei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Y4YEOHOIO
npeamera «Xumus» s 10—-11 kimaccoB Ha 0a30BOM ypOBHE COCTABWJIM KOHLIETITyalbHbIE
nonoxkennss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COJEpPIKaHUS, PE3YyJIbTATOB
oOyueHust ¥ TpeOOBaHUMN K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IMOIYy4YaeMO€ BBIMMYCKHUKaMH 00I1e00pa3oBaTeIbHON
OpraHM3aliM, SBISETCS HEOTheMJIEMOW dYacThio UX oOpazoBaHHOCTH. OHO CIIYyXHT
3aBEpIIAIOIINM 3TAllOM peal3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHUCTEeME XHMHUYECKOro o0pa3oBaHHUs. OTH LIEHHOCTH
KaCaroTCs MO3HAHMSI 3aKOHOB MPUPOIbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbl
YeNoBeKa, a TaKXKe JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO H
npuponHoil cpene. Peammsyercs xumuueckoe oOpa3oBaHHE OOYy4alOIIUXCS Ha YpPOBHE
cpenHero o0miero oopa3oBaHusl CPeICTBAMU yU4EOHOIoO MpeaMera «XUMHUsDY, COAEpKaHUE U
MOCTPOEHUE KOTOPOTO OIpEAeNIeHbl B MPOrpaMMe MO XUMHUU C YYETOM CHEeHU(PUKH HAYKU
XMMHH, €€ 3HAYCHUS B MO3HAHUU MPUPOABI U B MaTepUATbHON JKU3HHU OOIIECTBA, a TAKXKE C
y4€TOM O0LIUX Ieei U MPUHIUIOB, XapaKTEPU3YIOIHUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpeaHero ooiiero oopasoanus B Poccutickoit deaepanum.

XuUMHS Kak OJJIEeMEHT CHCTEMbl ECTECTBEHHBIX HayK Wrpaer ocoOyio poiib B
COBpEMEHHOW TUBUJIN3AINH, B CO3JaHIUHM HOBOI 0a3bl MaTepuaibHON KyIbTypbl. OHa BHOCHUT
CBOM BKJIaL B (POPMHUPOBAHUE pPAIMOHATIHLHOTO HAYYHOTO MBIIIICHUS, B CO3JaHHE
LEJIOCTHOTO MPEICTaBICHUs 00 OKpYKaloIeM MUpPE KaKk O €IUHCTBE MPUPOJbI U YEJIOBEKa,
KoTopoe (GopMHUpyeTcss B XHMHUM Ha OCHOBE TOHMMAaHUS BEIIECTBEHHOI'O COCTaBa
OKpY>KaoIlero MUpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHHEM BEUIECTB, UX CBONCTBAMHU
¥ BO3MOKHBIMH OOJIACTSIMHU IIPUMEHEHHUSL.

Tecno B3aumonelcTBYsT ¢ JpYTMMH €CTECTBEHHBIMM HayKaMHu, XUMHUS cTaja
HEOTHEMJIEMON YacThbI0O MUPOBOM KYJbTYpPbl, HEOOXOJIUMBIM YCJIOBUEM YCIIEUTHOTO TpyAa U
KU3HU KaXJIoro uieHa oOmectBa. CoBpeMeHHash XMMHUs KaK HayKa CO3HJaTeNbHas, Kak
HayKa BBICOKMX TEXHOJOTHI HampaBlieHa Ha pelleHue T00aJbHBIX MPOoOJeM YCTOWYHUBOTO
Pa3BUTUSL YEJOBEUECTBA — CBHIPHEBOM, DSHEPIETUYECKOM, NHUILEBOM, 3KOJIOTUYECKOU
0€30MacHOCTU U OXPaHBI 3JI0POBbSI.

B cooTtBeTcTBUMM ¢ OOIIMMHU LEISIMU W TPHUHIMIAMHU CPEIHEro o0Iero oopa3zoBaHuUs
comepkanne mnpeamera «Xumusi» (10-11 kmaccel, 0a30BbId  YPOBEHb HM3y4YECHUS)



OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOyYaroluxcs,
HEOOXOJAMMYIO WM JUIsi  BBIPAOOTKM MHPOBO33PEHUECKHX OPUEHTHUPOB, YCIEITHOTO
BKJIFOYEHHUS B KU3Hb COIIMyMa, MPOJOJKEHUS OOpa3oBaHUs B PA3IUYHBIX OO0JACTAX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBastomuMu ipeaMeTa «XUMUs SBISIOTCS 0a30BbIe Kypchl — «Opranudeckas
xumus» U «OOmm@ass ¥ HeOpraHuyeckas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMAa 3HAHMU 110 HEOPraHUYECKOU XUMUU (C
BKJIIOYEHHUEM 3HAHUU W3 OO0NIeH XUMHHM) U OpraHuueckoil xumuu. GopMUpOBaHUE JAHHOU
CUCTEMBbI 3HAaHUW TPHU H3YUYEHUU MpPEeIMeTa O00ECTeUYnBACT BO3MOXKHOCTH PACCMOTPEHUS
BCEr0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuyeckas Xumus» chopMUpOBaHa B MpPOrpamMMe MO XMMHUU Ha OCHOBE CHUCTEMHOIO
MOIX0/1a K M3YYCHHIO y4eOHOro marepuaiia u oOyCIIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUW HA ONPENCIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCcKOu
XUMHHM BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIACCUUYECKOM TEOPUU CTPOCHUS
OpPraHMYEeCKUX COEAUHEHUN, a TAaK)KE€ Ha YPOBHE CTEPECOXUMUUYECKHX M IIIEKTPOHHBIX
MPEICTABIICHUI O CTpOeHUU BetiecTB. CBeneHns 00 M3ydaeMbIX B Kypce BEIIECTBAX JAlOTCS
B Pa3BUTHUM — OT YIJIEBOJIOPOJOB JIO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCAMHEHHI. B
Kypce OpraHM4eCKOW XHMHH TOJy4YaloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O
oOmero  0o0pa3oBaHMs  MEPBOHAYAIbHBIC  MPEJACTABICHUS O XMMHUYECKOW  CBSI3H,
KJIAaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS,
0 XMMHYECKOMN PEAKIIUH.

ITox HOBBIM YIJIOM 3peHusl B MpeaMeTre «XuMus» 0a30BOr0 YPOBHSI pacCMaTpUBACTCS
M3YUYCHHBI Ha YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs TEOPETUUYECKUM MaTepuayl u
(dakToIOoTHYECKUE CBEACHHUS O BEMIECTBAX M XMMHYECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «O0mas 1 HeopraHudeckas XUMHs» O0ydYarOIUMCs TPEIOCTABISETCS BO3MOKHOCTD
OCO3HATh 3HAYCHUE TMEPUOAUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX W METO0JIOTHYECKUX
MO3UIMHN, TIyOXKEe TMOHATh MCTOPUYECKOE H3MEHEHUuE (YHKIMA H3TOro 3akoHa — OT
00001IaroIIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHUN O BaKHEMIIUX BEHIECTBAX, X COCTABE, CTPOCHUHU, CBOMCTBAX
U TPUMEHEHHHM, a TAKXKE€ O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpOTEKaHus JonoiHsAeTcs B Kypcax 10 u 11 kiraccoB anemeHTamu coaepKaHusl, UMEIOINMU
KYJbTYPOJIOTUYECKUM MU TMPUKIAAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMAHUIO
B3aUMOCBSI3U XUMHUHM C JAPYTMMH HayKaMH, PACKpbhIBAIOT €€ pOJib B I03HABATEIIBHOW WU
MPAKTUYECKOMN JCATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKECHUS K TIPOIIECCY
TBOpYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX NPWIOKEHUM XUMHUHU, [OMOTaroT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOMIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpobiemMax,
CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH WHGOPMAIMIO U TNPUMEHATH €€ s
MOMOJHECHUS ~ 3HAHWUM,  PEIICHUS  HHTEJUIEKTYAJIbHBIX U AKCIEPUMEHTAIBHBIX
HCCIIeIOBATENbCKUX 3a7a4d. B 1ienom conepxanue y4yeOHOro mpeamera «XuMush JaHHOTO
YPOBHSI U3YUYEHUSI OPUEHTUPOBAHO HA (POPMUPOBAHUE Y OOYUAIOIIHUXCS MUPOBO33PEHUECCKOM
OCHOBBI JJii TOHUMaHuA (QuiIocopCKUX U, TaKUX Kak: MaTepuajgbHOE E€IMHCTBO
HEOPTaHUYECKOI0 M OPraHUYeCKOro MUpa, 00YCIIOBIICHHOCTh CBOMCTB BEILIECTB UX COCTABOM



U CTPOEHHEM, MO3HABAEMOCTb MPHUPOJHBIX SBICHUM MYyTEM SKCIEPUMEHTA U PEUICHUS
MPOTUBOPEUYHIN MEXy HOBBIMU (DaKTaMU M TEOPETHUUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUM B PEUICHUU OKOJOTUYECKHX MpoOJieM, a Takxke MpodiieM cOepexeHus
HYHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/AHMS HOBBIX TEXHOJIOTUN U MaTEPHUAIIOB.

B mnane pemeHusi 3a7ad BOCIHTAHUS, PA3BUTHS W COIMMAIM3ANNHN OOyYarOIIMXCS
MPUHATHIE MPOrPAMMOI MO XMUMHUHU IMOJXOJIbl K ONPENEICHUI0 COAEPKAHUS U MOCTPOEHUS
npeaMera npeaycMarpuBaioT  (GOPMUPOBAHWE YHHUBEPCAIbHBIX YUEOHBIX JCHCTBH,
UMEIOIINUX 0a30BO€ 3HAYEHHE JJISl PA3NMYHBIX BHUJOB JEATEIBHOCTH: pPEUIEHUS IpPOOseM,
MOWCKa, aHaln3a W 00paboTKM WH(POPMAINHA, HEOOXOMUMBIX I TPHOOPETCHHsS OTBITA
MPAKTUYECKOM M HMCCIIEIOBATECIBCKOM JACATEIBHOCTH, 3aHUMAKOIICH BaKHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHusi XMMHM Kak Ha YPOBHE OCHOBHOI'O oOHIEro oOpa3oBaHUs,
Tak ¥ Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs, NPU OIpPENEICHUH COJEP>KaTEIbHON
XapaKTEpUCTUKU LEJeH HM3yUYEeHHs] NMPEAMETA HAIPABICHUEM MEPBOCTEIEHHOW 3HAYMMOCTHU
TPaJAMLIMOHHO TNpu3HAETCS (OPMHUPOBAHHME OCHOB XHUMUYECKOM HAyKHM Kak o0yactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NESATENbHOCTH YEJIOBEKAa U KaK OAHOrO W3
KOMIIOHEHTOB MHPOBON KyJbTypbl. C METOAMYECKOM TOYKM 3pEHHMSI TaKOW MOIXOI K
ONpEIEIICHUIO LIEJIEH N3YUEHHUS TIPEMETA SIBJIAETCS BIIOJHE ONIPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHMsSI TIaBHBIMU LIEJIAMH U3YUYEHUsS MpeaAMeTa « XUMHUsD Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBHISIOTCS:

e (opMUpPOBAHHE CHUCTEMBl XUMHUUYECKUX 3HAHMN KaK Ba)KHEHIEH coCTaBIIsIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE TIOHSATHSI,
dbyHIaMEeHTAbHBIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUYECKOI0 XapakTepa,
O3HAKOMJIEHUE C UCTOPUEHN MX Pa3BUTHS U CTAHOBIICHUS;

e (OopMHUpPOBAHUE U PA3BUTUE NMPEACTABICHUNA O HAYYHBIX METOJAX MO3HAHUS BEILECTB
U XHMHYECKMX  PEaKluid, HEOOXOMUMBIX JUIsi  NPUOOpeTeHUus  yMEHUM
OPUEHTUPOBATHCA B MHPE BEUIECTB M XUMHUYECKUX SIBIICHHI, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUUECKON U [IOBCETHEBHOU JKU3HU;

e pa3BUTME YMEHH U CIOCOOOB JESATENbHOCTH, CBS3AHHBIX C HAONIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJOJICHHEeM TMpaBuUil 0e30MacHOro
oOpallleHHs C BEIIECTBaMHU.

Hapsigy ¢ atum, conep:kaTelibHasi XapakTEpUCTHKA 1EJIeH U 3a7a4 U3yUYeHUsl IpeIMeTa
B MporpaMMe IO XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUM C HOBBIMU
MPUOPUTETAMHU B CUCTEME CpeHEro 001ero oopazoBanus. CeroaHs B MPENoIaBaHUN XUMHAH
B OOJblIEH CTENEHU OTHAETCA MPEANOUYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJAEpKaHUs
oOy4eHMsl, OpPUEHTUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHMKA 00I1€00pa3oBaTeIbHON
OpraHu3alliy, BIAJCIOIIEr0 He HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON TPaMOTHOCTBIO, TO
€CTh CIIOCO0aMH U YMEHHUSIMU aKTHUBHOTO TOJTYYEHUs 3HAHUW U MMPUMEHEHHUS UX B PEabHON
YKU3HU JJI PELICHUS MPAKTUYECKUX 3a7a4.

B cBf3u c 3TUM Npu H3y4YeHHHM NpeaMeTa «XUMUsS» JTOMUHUPYIOIIEEe 3HaYeHUe
NpUOOPETAIOT TaKUE LIETU U 337a4l, Kak:



ajanrtanus oOydaloluxcs K YCJIOBUAM JUHAMHYHO Pa3BUBAIOLIETOCS  MHpa,
(GbopMUpOBaHHE HUHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY WPHHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHHUEM;

dbopmupoBanrue y O0OydYalOIIUXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMNA),
UMEIOUINX YHHMBEpPCAJIbHOE 3HAYEHHE JUIsl PA3JIUYHbIX BHJIOB JEATEIBHOCTU: DPELICHUS
npo0sem, MOUCKa, aHaiuu3a U 00paboTKKM MHGPOpPMALMK, HEOOXOAUMBIX ISl MPUOOpEeTEeHUs
OTbITa JAESATEILHOCTH, KOTOpask 3aHMMAeT BAXKHOE MECTO B MO3HAHWU XUMHH, a TaKXKe s
OLIGHKH C TIO3UIMI HKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB H
XMMHMYECKUX MPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOJHYIO Cpeay;

pa3BUTHE  TO3HABATEIBHBIX  HMHTEPECOB, HHTEIUNIEKTYAIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM 00YyYarolUXCsi: CHOCOOHOCTH CaMOCTOSITEIbBHO MPHUOOPETaTh HOBBIE 3HAHUS
[0 XUMHUHU B COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JJI MOMCKAa M aHajdu3a yuyeOHONW M Hay4YHO-IOMYJISIPHOM
uH(POPMAIIUU XUMUYECKOTO COACPKAHMS,

dbopMupoBaHHEe M pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO
MBILUICHNUS, HAOMIOJATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIeé OCOOEHHO
HEOOXOMMBbI, B YaCTHOCTH, IIPU IUTAHUPOBAHUM U IPOBEJCHUN XUMUYECKOI0 IKCIIEPUMEHTA;

BOCIIUTAHUE y OOydYarommxcsi yOexJAEHHOCTH B TYMaHHCTHYECKOW HAMpaBICHHOCTH
XUMHH, €€ BaXXHOM POJAM B pEIIEHWH TJI00AIBHBIX TPOOJIEM PalMOHAIBLHOTO
IPUPOIOTIOIH30BAHUS, TIOTIOJIHEHUS SHEPTETUUYECKIX PECYpCOB U COXpPAHEHHs MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEpEeXHOTO0 OTHOLICHHS K NPUPOJE U CBOEMY
3IOPOBBIO, a TaKKe MPUOOPETEHUs ONbITA HCIOJIH30BAHUS TIOMYUYEHHBIX 3HAHUN IS
NPUHATHSA TPAMOTHBIX PEIICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSIMHU.

B y4ueOHOM 11aHE cpemHero oomero 00pa3oBaHus IpeaMeT « XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NMpeAMETHOM o0nactu «EcTecTBEHHO-HAyUHBIE MTPEIMETHD).

OO1ee unco 4acoB, OTBEAEHHBIX TSI U3YUYCHUS XUMUH, Ha 0230BOM ypOBHE CPETHETO
oO1ero oopa3oBanusi, coctanisieT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11
kiacce — 34 yaca (1 yac B Henento).



COJEPXAHME OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHU4eCKON XUMUHU

[IpeaMer oOpraHM4YeCcKOM XUMHH: €€ BO3HUKHOBCHHE, pPAa3BUTHE W 3HAUYCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MAaTEPHAIOB. T€OpHs CTPOEHUSI OPraHUYECKUX COEAMHEHUIN
A. M. byrnepoBa, €€ ocHoBHbIe ToJoXeHHs. CTpYKTypHBIE (OPMYIIBl OpPraHUYECKHUX
BeliecTB. ['omoiiorusi, nzoMepus. XUMHUYECKAsI CBSI3b B OPraHUYECKUX COCOUHEHHSIX —
OJIMHApHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KiaccuuKanMu OpraHudeckux BemecTB. HomenknaTtypa
OpraHUYECKUX COEAMHEHUH (cucTeMaThyeckas) U TpUBHAIbHBIC HA3BaHUS BaKHEHIIMX
MPEACTABUTEIIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE ~ METOJbl  W3YYEHHUsS BEIIECTB W HMX MpEeBpallcHUM:
O3HAaKOMJIEHHME € O0pa3uaMy OpPraHMYECKHX BEIIECTB M MaTepuajaMyd Ha HMX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTaHMYECKHX BEIIECTB, HAONIOJCHHE W  ONHCaHUE
JEMOHCTPALMOHHBIX OIBITOB 0 MPEBPALIEHUIO OPraHUYECKUX BELIECTB MPU HArpeBaHUU
(rutaBieHue, oOyTrJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN Psifl. MeTaH U 3TaH — MpocTellune
MPEICTaBUTENIM AJKAHOB: (PU3NYECKHE U XMMHYECKHE CBOWCTBA (peakluy 3aMelleHUs U
rOpeHus1), HaXOXJACHUE B IPUPOJIE, TOIyYEHUE U IPUMEHEHHUE.

AJNKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMUECKHH psii. OTWIEH MU NPONWIEH —
MPOCTEUIITNE TPEACTABUTENN AIKEHOB: (PU3NYECKUE M XUMHUYECKHE CBOWCTBA (peaKiuu
THIPUPOBAHMS, TaJOTCHUPOBAHUSA, THUIpaTallMM, OKUCICHUS U TMOJUMEpPHU3alUN),
NOJIyYeHHE U PUMEHEHUE.

Ankanuensl: OyranueH-1,3 wu  metmwnOyrtaaumes-1,3: CcTpoeHue, BaKHEWIINe
XUMUYECKUE CBOMCTBA (peakuus noauMepuszanuu). [lonyuyeHne CHHTETHYECKOrO KaydyKa
Y PE3UHBL.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKUN pAl. ALETHIECH —
OPOCTEHIINK TPEACTaBUTENb AIKHHOB: COCTaB, CTPOEHHE, (PU3NYECKHE M XUMHYECKHE
CBOMCTBA (peakiuy TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUPATAIINH, TOPEHHUS ), TOTYyUECHUE
Y IPUMEHEHHUE.

Apenbl. beH3oun: cocTaB, cTpoeHue, (U3NYECKUE U XUMUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAaHHMSA), IMOIYYEHHUE U NpUMEHEHue. Joayon: cocmas,
cmpoenue, ¢uzuueckue U XUMUYECKUe CBOUCMBA (pPeakyuu 2an02eHUpo8anus U
HUMpPOBanus), noayueHue u npumeneHue. TOKCUYHOCTb apeHOB. ['eHeTmyeckas CBs3b
MEXIy YIIEBOAOPOAAMH, MPUHAIEKAIUMHI K PA3TUYHBIM KIJIACCaAM.

[IpuponHble UCTOUYHHUKHU YIJIEBOAOPOAOB. IIpuponHblii ra3 M MomyTHbIE HEPTSHbBIE
ra3el. Hedts 1 e€ npoucxoxaenue. CrocoObl nepepaboTku HeTH: TEpEeroHKa, KPEKHHT
(TepMUYEeCKU, KaTaluTU4YecKuid), nupoiau3. IIpoaykTel mnepepaboTku HePTH, HUX



NpUMEHEHUE B TMPOMBIIUIEHHOCTH W B ObITy. KaMmeHHBIH yrojib U TPOIYKTHI €ro
nepepadoTKu.

OKCNEpUMEHTAJIbHBIE ~ METOABl  M3Y4YEHUsT BELIECTB M WX  IPEBPAILICHUIL:
O3HAKOMJIEHHE C 00paslamu IIacTMacc, KaydyKoB U pe3uHbl, Kouiekiuu «Hedts» u
«Yronp», MOJETUPOBAHWE MOJEKYJ YII€BOJOPOJOB U  TaJOT€HONPOU3BOJHBIX,
MpOBeJICHNE MPpaKTUYeCKON padboThl: «[lomydeHue aTriieHa U U3y4eHUE €ro CBONCTBY.

Pacuérnsle 3anaun.

Boruucnenns mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA MJIM MPOJIyKTa PEeaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOIHMUECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MU MPOYKTOB PEAKIIUHN).

Kucsiopoacoaep:kammue opranHn4ecKue coeIuHeHUus

[IpenenbHbIE OTHOATOMHBIE CHUPTHI. METaHON W 3TAHOJ: CTPOCHHE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBa (peakiuu C AaKTUBHBIMU MeETaJUIaMH, TaJOreHOBOJIOPOJaMH,
ropeHue), npuMeHeHne. BogopoaHbie CBS3M MEXIy MOJEKyJaMu CchupToB. [lelicTBue
METaHOJIa ¥ ATAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHL. DTUJICHTIMKOIL W TIHUIEPUH: CTPOCHHE, (PU3MYEecCKue u
XUMHUYECKUE CBOMCTBA (B3aUMOJEWCTBHE CO IIEJIOYHBIMU METaJlJlaMH, KadeCTBEHHas
peakius Ha MHOTOAaTOMHbIE cnupThl). JleiicTBue Ha opraHu3Mm uenoBeka. [IpumeHeHue
MIMLEPHUHA U STUJICHTJIUKOIIS.

deHour: cTpoeHHe MOJEKYJbI, (PU3HUYECKHEe U XUMHUUYECKHEe CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue deHona.

Anpnerunsl U kemonwvl. DopManbaeruy, amneTalbAeTul; CTpoeHue, GU3NYECKUe u
XUMUYECKUE CBOMCTBA (PEaKIMu OKUCJICHUSI U BOCCTAHOBIICHHUSI, KAUECTBEHHBIE PEaKIUN),
MIOJIy4YE€HUE U IPUMEHECHUE.

OAHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHasi U YKCYyCHas
KHUCJIOTHI: CTpOCHHE, (PU3nUecKkue U XUMUYECKUE CBOMCTBA (CBOMCTBA, 0OIIME NS Kiacca
KHCJIOT, peakius dTepuuKannn), nojiydyeHue u npuMmeHenue. CteapuHoBasi U OJIE€UHOBAs
KHUCIIOTHl KaK TPEICTABUTENN BBICIIUX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCIJIOT, UX MOIOIIIEe JCHCTBUE.

Cnoxnbie 2¢GUpbl KaKk MPOU3BOJIHBbIE KAapOOHOBBIX KHUCIOT. ['MIAPOSN3 CIIOKHBIX
a¢upos. XKupsl. ['unponus xupos. [Ipumenenue xxupos. buonornueckas poib KUPOB.

VYrieBoapl: cocTaB, KiacCH(pUKAIMS YIJIEBOJOB (MOHO-, JU- M TOJUCAXapPUIIBI).
['mroko03a — npocTeiimii MoHOcaxapu: 0COOEHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3NYECKUE U
XUMUYECKue CcBoicTBa (B3aumojeiictBue ¢ ruapokcuaoMm wmeau(Il), oxucnenue
aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIICHHE, OpPOXKEHUE TIFOKO3BI),
HAXOXJCHUE B MPUPOJIE, TPUMEHEHUE, Onoorudeckas poib. Porocunres. PpyKTo3a Kaxk
W30MED TITIOKO3BI.

Kpaxman u wnemwnono3a kKak mNOpupojHble nogumepbl. CTpoeHue Kpaxmana Hu
nesutoa03bl. dusnyueckne U XUMUYECKHE CBOMCTBA KpaxMmaia (THAPOIN3, KaueCTBEHHAs
pEAKIMS C UOJIOM).

DKCIEpUMEHTAIbHBIE METO/IBI U3YUYEHHUS BEIIECTB U UX MPEBPAICHUMN: ITPOBEIAECHNUE,
HaOII0/ICHUE W OMHUCAHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE CIIUPTOB, KAYECTBECHHBIC



peaKkIMK OJJHOATOMHBIX CIIUPTOB (OKUCIIeHHe 3Tanona okcuaoM Meau(Il)), MHoroaToMHbIX
CIIUPTOB (B3auMO/IeHicTBUE HIleprHa ¢ ruapokcuaom Menu(1l)), anpaerunos (OKucieHue
aMMUadHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcumom menu(Il), B3aumopeiicTBue
Kpaxmayia ¢ MoJIoM), TPOBEICHUE MPAKTUYECKONW pabOThl: CBOMCTBAa pacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérnspie 3ana4n.

Brruucnennst mo ypaBHEHHI0O XMMHYECKOW peaknuu (Macchl, 00bEMa, KOIUYIECTBA
MCXOJTHOTO BEIECTBA MJIM MPOJIyKTa PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOITHUECTBY
OJIHOTO U3 UCXO/HBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

A3oTcoiepKale OpraHuuecKue COeTMHECHUS.

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHW4YecKue CcoenauHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuuuHa). buoiornyeckoe 3HaYeHUE
aMUHOKHCNOT. [lenTuapl.

benku kak mpupoHbIE BEICOKOMOJICKYJISIPHBIE coeuHeHus. [lepBruuHas, BTOpuyHas
U TpETUYHas CTPYKTypa OelKoB. XMMUYECKHE CBOMCTBA OEIKOB: THAPOIN3, ICHATYpallus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

DKCHepUMEHTAIbHBIE METO/IbI U3yUEHHUS BEIIECTB U MX MPEBpallleHUt: HaOI0IeHue
U OMNHUCaHWE JEMOHCTPAIlMOHHBIX OIBITOB: JEHaTypalus OEJIKOB TIpU HarpeBaHUH,
I[BETHBIC PEAKI[UU OEITKOB.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHUS

OCHOBHbIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUW: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEpHU3AIMU, CPEIHSSI MOJICKYJIsIpHasl Macca.
OCHOBHbBIE METOJIbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN — MOJIUMEpHU3alus U
MOJIMKOHECHCALIHSL.

OKCIIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHsS BEIIECTB W HX MpPEBpallCHUMN:
O3HAKOMJIEHHE C O0O0pa3laMu NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILJJaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peannzanust MexXnpeaMETHBIX CBS3€H MPU U3YYEHUH OpraHudyeckod xumuu B 10
KJIacC€ OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIHUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W TOHATHUM, SIBISIONIMXCS CHUCTEMHBIMU IS OTHAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO0111e ecTeCTBEeHHO-HAYUYHbIC MOHSATHSA: SIBJICHHUE, HAYYHbIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajIu3, CHUHTE3, KiaccHu(UKalusi, MEepUOJUIHOCTh, HAOJIOJEHUE, U3MEPEHUE,
HKCIEPUMEHT, MOJICIIMPOBAHUE.

@uznka: MaTepusi, YHEPTusi, Macca, aToM, AJEKTPOH, MOJIEKYyJa, dHEPreTUYECKU
YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHo€ COCTOSHUE BEIECTBA, (HU3UUECKUE
BEJINYMHBI U €IUHULIBI UX U3MEPECHUSL.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIEeCTB B opraHu3Me, (POTOCUHTES,
OMOJIOTUYECKU aKTHUBHBIC BellecTBa (O€IKH, YTIeBOIbI, JKUPHI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HbIE HCKOMAaeMble, TOILIUBO,

pECypCHI.



TexHonorus: IMHUIOCBBIC TIPOAYKTHI, OCHOBBI PAIMOHAJIBHOI'O IIMTAHUSA, MOIOIIHC
CpeacTBa, JICKAPCTBCHHLBIC U KOCMETUUCCKUC IIPCIIaApaThbl, MaTCpUaJIbl N3 UCKYCCTBCHHLIX
N CHHTCTHUYCCKHNX BOJIOKOH.

11 KIIJACC
OBIIAS N HEOPI'TAHUYECKAA XUMUA

Teopernuyeckue 0CHOBbI XUMMHU

XuMHUUYeCKH 37eMeHT. AToM. Sapo aroma, M30TOMbl. DJIEKTPOHHas 000JI0YKa.
DHepreTuueckue YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTANIU, S-, p-, d- DIEMEHTHI.
Oco0OeHHOCTH paclpeesieHHus 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX
YeTHIPEX MEPUOI0B. DIEKTPOHHASI KOHPUTypalnsi aTOMOB.

[lepuonnueckuit 3akoH U llepuoguueckas cucrema xumudeckux siemeHtos [l M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA WM lleprmonnueckoil cuCcTeMbl XMMHUYECKUX
aneMenToB JI. WM. MenneneeBa ¢ COBPEMEHHOM TEOpPUEHM CTPOCHUsS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKHX D3JEMEHTOB U 00pa3yeMbIX HMH
IPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIaM M IEpUoAaM. 3HAYEHUE NEPHOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

Crtpoenue BeliecTBa. XUMHYECKasi CBsA3b. BUIBI XMMHUUYECKOW CBSI3U (KOBaJICHTHAS
HENoJIApHas W TMOJISIpHAs, MOHHAsA, MeTajuiMdeckas). MexaHu3mbl 00pa3oBaHUs
KOBaJICHTHOM XMMHMUYECKOW CBsi3U (OOMEHHBIM U JOHOPHO-aKIENTOpHBIN). Bomopoanas
CBs3b. BaneHTHOCTB. DnekTpooTpuaTenbHOCTh. CTeneHb OKUCICHHS. MIOHBI: KaTUOHBI U
AHUOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
THUIA KPUCTAJUIMYECKOU PEIIETKH.

[lonsaTne o nucnepcHeIX cucremax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccuduxanus Heopranuueckux coenuHeHuid. HoMeHkimatypa HEOpraHUYECKUX
BEILIECTB. | eHeTnuecKkas CBs3b HEOPTAHUYECKUX BELIECTB, PUHALJICKAIINUX K PA3IUYHBIM
KJIaccam.

Xumunyeckas peakuus. Knaccudukanuss XUMUYECKUX peakiuii B HEOPraHUYECKOU U
OpraHMYeCKOM XUMHH. 3aKOH COXPAHEHUs MAacChl BEIECTB, 3aKOH COXpPAaHEHUs U
IIPEBPALLCHUS DHEPTUM TP XUMUYECKUX PEAKIUSX.

CKOpOCTb peakinu, €€ 3aBUCUMOCTh OT Pa3audHbIX (GakTopoB. OOpaTUMBbIE pEaKIIIH.
Xumundeckoe paBHoBecue. PaKTOPBI, BIUSAIOMIME HA COCTOSTHUE XUMHYECKOTO PABHOBECHSI.
[Tpunuun Jle [larense.

Onektponutuyeckas nuccoruanus. CunbHble U ciabble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHAsl, HEUTpaIbHasA, IEI0OYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCHNEpUMEHTAIIBHBIE ~ METOABl  M3Y4YEHUs BEIIECTB M MX  IPEBpalICHUM:
nemoHcTpauust Tabnun «llepuonuueckas cuctema xumudeckux osnemeHtoB [l U.



MenpeneeBay, U3ydyeHUE MoJIEIeH KPUCTAIUIMYECKUX PEHIETOK, HAOMIOEHUE U ONTUCAaHUE
JIEMOHCTPALIUOHHBIX W JITA0OPATOPHBIX OMBITOB (pa3IOoKEHHE NEPOKCHIA BOJIOpOJaa B
MPUCYTCTBUM KATaIU3aTOpa, OMPEAEIEHUE CPEAbl PACTBOPOB BEMIECTB C IOMOIIBIO
YHUBEPCAIBHOTO HMHIIMKATOPa, PEaKIIMd HOHHOTO OOMEHa), MPOBEJCHHE MPAKTHUUECKOU
paboThl «BnusiHME pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUNY.

Pacuérnspie 3ana4n.

Pacuérbl Mo ypaBHEHMSIM XHMHYECKUX PEAKIUA, B TOM YHUCIE TEPMOXHUMHUYECKHUE
pacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MAcCOBas J10Js1 BEIIECTBAY.

Heopranuuyeckass xumust

Hemeranmnel. [lonoxenne HemetraiuioB B llepuoandeckoil CHCTEME XUMHYECKUX
anemeHToB [[. 1. MenzaeneeBa 1 0COOEHHOCTH CTPOECHHSI aTOMOB. PU3HYECKUE CBOICTBA
HEMETAJNIOB. AJUIOTpONHsI HEMETa/lioB (Ha MpuUMepe KHCIopoaa, cepbl, (ochopa u
yriiepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, Gocdopa,
yriiepofa W KpPEMHHUS])) U HUX COCIUHEHUIN (OKCHIIOB, KHUCIOPOJCOAEPKAIINX KHUCIIOT,
BOJOPOJHBIX COETUHEHHUI).

[IpuMeHeHNE BaKHENIINX HEMETAIIOB U KX COCUHEHHUI.

Merajuibl.  Ilosmoxxenune MertauioB B llepuoandeckor cucremMe XUMHYECKUX
anemenToB J{. . MenneneeBa. OCOOEHHOCTH CTPOECHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB.  OOmme — ¢usuueckue  cBoiicTBa  MeTtaioB.  CIutaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUIN DS HAMIPSYKEHUI METAIIOB.

XUMHUYECKHE CBOMCTBA BAaXKHEUIIUX METAJIOB (HATpUM, KaJIUi, KaJdblUid, MarHUi,
ATIOMHUHUH, IIUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCUHEHUI.

O6mmue crocoObl osydyeHus MeTayioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHsI BEUIECTB M WX IPEBPALICHUN: H3y4YCHUE
KOJUTEKIMH «MeTauibl U CIUIaBbly», 00pa3IloB HEMETAJUIOB, PEIICHUE IKCIIEPUMEHTATBHBIX
3amad, HAOMIONEHWE W OINMCAaHWE JIEMOHCTPAIMOHHBIX | JIA0OPATOPHBIX OTBITOB
(B3aMMOJEICTBUE THUJPOKCHUIIA AIOMUHUS C PACTBOpPAMU KHUCJIOT U  IIEJIOYEH,
KaueCTBEHHbIE PEAKIIMU HA KaTHOHBI METAJIJIOB).

Pacuérnsbie 3ana4n.

Pacuétsl Macchl BellecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi O00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUHU BEIIECTB, PACUETHI MacCChl
(0ObEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB MMEET
MIPUMECH.

XUMUA U KU3Hb

Ponp xuMum B o0OeCHeYeHHWH SKOJIOTHYCCKOM, DSHEPreTUYSCKOM | IHUIIEBOM
0€30MacHOCTH, pa3BUTUU MeaULIUHbI. [IoHATHE O HAYYHBIX METOJIaX MMO3HAHMS BEIECTB U
XAMUYECKUX PEAKLIHM.

[IpencraBnennss 00 OOMWX HAYYHBIX MPUHIUINAX TPOMBIILICHHOTO TOJyYCHHUS
BA)KHEUIIINX BELIECTB.



UYenoBek B MUpE BEUIECTB U MATEPHUANIOB: BAXKHEWIINE CTPOUTENIbHBIE MaTEpPHUAIbL,
KOHCTPYKIIMOHHBIE MaTEPHUANbl, KPDACKH, CTEKJIO, KEpAMUKA, MATEPUAIIBI JIJIS1 DIIEKTPOHUKH,
HaHOMAaTEePUaJIbl, OPraHNYECKUE U MUHEPAIbHbIE YAOOPEHUS.

XUMUS ¥ 30POBbE YEIOBEKA: MPAaBUJIa UCITOIB30BaHUS JIEKAPCTBEHHBIX IIPEINAPATOB,
npaBuiia 0€30MacHOTO HMCIOJIb30BaHUSl MpErnapaToB OBITOBOM XMMHUU B IOBCEIHEBHOM
YKUA3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBSI3€M MPU HM3yuYeHHUU OOIIEH M HEeOpraHW4YecKOn
xuMuu B 11 Kiacce OCyHIECTBISIETCS Y€pe3 HUCIOJIb30BaHUE KakK OOILIUX €CTeCTBEHHO-
HAy4YHBIX TOHSATHM, TAaK W TIOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU JUISI OTHACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAYYHBIH (DAKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHaiM3, CHUHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOIIOJEHUE, JKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, SIBJICHUE.

dusnka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJa, DJHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MUYECKHE BEJIMYMHBI M €IUHUIIBI UX H3MEpEHUS,
CKOpOCTb.

buonorus: knerka, opraHusM, 3Kocuctema, omocdepa, MaKpo- ¥ MUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HbIE HCKOMAaeMble, TOILUIUBO,
pecypchl.

TexHONOruA: XMMHMYECKass IPOMBIIIICHHOCTb, METAJUIYPIHs, IPOU3BOJCTBO
CTPOMTENIBHBIX ~ MAaTepUajloOB,  CEJIbCKOXO3AWCTBEHHOE  IIPOU3BOJACTBO,  IHUIIEBAsd
MIPOMBIIIJIEHHOCTb, bapmaneBTUYECKas MIPOMBIILJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX  IPENaparoB,  MPOU3BOACTBO  KOHCTPYKLUMOHHBIX  MaTepHUaloB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHUN HA
BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COOQO ycranaBnuBaet TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00YYaIOITIMHUCS
nporpaMMm cpenHero oOmiero oOpa3oBaHusl (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM).  HayuHo-MeTonmueckold OCHOBOM Juisl  pa3pabOTKM  IUIAHUPYEMBIX
pe3yIabTaTOB OCBOCHMS MIPOrPAMM CPEIHEr0 OOLIEro 0O0pa3oBaHUs ABISIETCS CUCTEMHO-
JEeATENbHOCTHBIN MOAXO/I.

B cooTBeTrcTBMM € CUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOEHMS IpeameTa «XHMHsD» Ha YPOBHE CPEIHEro OOLIEero
00pa3oBaHUsl BBIJICICHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYaIOMUMHUCS POCCHMCKOW TPaKTAHCKOW  HWACHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIICHUIO;

HaJIMYUE MOTUBALMU K 00yUEHUIO;

LEJICHANPaBICHHOE PAa3BUTUE BHYTPEHHHX YOEKIEHUM JIMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH U MCTOPUUECKUX TPpaauIuil 0a30BO HAYKH XUMHUH;

TOTOBHOCTh W CHOCOOHOCTh OOyyaroluxcs pYyKOBOJCTBOBATbCS B  CBOEH
NEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, IPUCYIIIUMH LEJTOCTHON CUCTEME
XUMUYECKOT0 00pa30BaHus;

HAJINYUE MPABOCO3HAHMS DKOJOTUYECKON KYJIbTYPHI U CIIOCOOHOCTH CTaBUTH IENU
Y CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ysbTaThl OCBOCHUS IIPEAMETa «XUMUS» JOCTUTAKOTCSA B €IUHCTBE
y4eOHONM M BOCIMTATENBHON [JEATEIbHOCTH B COOTBETCTBUU C T'YMaHHCTHUYECKHMH,
COLIMOKYJIETYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM W HJI€aJJaMU POCCUHCKOIO
Ipa)/IaHCKOI0 OOIECTBa, MPUHATHIMUA B OOIIECTBE HOPMaMHU U MpaBHJIaMU MOBEJICHUS,
CIOCOOCTBYIOLIMMH  IIPOLIECCAM  CaMOINO3HAHUSA, CAMOPA3BUTUS U HPABCTBEHHOTO
CTaHOBJICHMSI INYHOCTH 00YYarOIUXCSl.

JIn4HOCTHBIE  pe3ydbTaTbl  OCBOEGHMS  NpeaMmera  «XHMHSD»  OTPa)KaroT
cOpPMUPOBAHHOCTh ~ OMbITA  MO3HABaTEIbHOM W  MPaKTUYECKOH  JIEeATEIBbHOCTH
oOyJaromuxcs 1o peanu3aliy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOr0 BOCIIMTAHUS

OCO3HaHUsl OOYyYarOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY W IIPAaBONOPAJIKY;

IIPEJICTABIICHUS O COLMAIBHBIX HOPMAaX U MPaBUJIaX MEKINYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MAEATEIHHOCTH MPH CO3JAaHUU YYEOHBIX
IPOEKTOB, PEIICHUU Y4E€OHBIX W TO3HABATEIbHBIX 3a/lad, BBINOJIHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMAaTh MOTHBBI, HAMEPEHHUS, JJOTUKY U apTyMEHThI
JIPYTUX MPU aHAIU3E PA3JIUYHBIX BUJOB YUYEOHOU AESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUSA:



IEHHOCTHOTO  OTHOILIECHHMSI K  HCTOPUYECKOMY M  HaydyHOMY  HacJeAUIO
OTCYECTBEHHON XMMUM;

YBOKEHHUS K TIPOIlECCY TBOpPUYECTBA B 00JIACTH TEOPUM U MPAKTHYECKOTO
NPUMEHEHUS XUMHHM, OCO3HAHUS TOr0, 4YTO JOCTHXKCHUSI HAyKH €CTh pPe3yjibTaT
JUTMTEITLHBIX HAOMIOACHUHM, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX MMOUCKOB, MTOCTOSHHOTO
TpYyZa YYEHBIX U PAKTUKOB;

WHTEpeca U IO3HABATEJIbHBIX MOTHMBOB B TOJYYEHUM M TOCIEAYIOIIEM aHaIn3e
nH(OpMaIIMK O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEJICHNUS;

CITIOCOOHOCTH OIICHWBAaTh CUTYallMH, CBSI3aHHBIC C XUMUUYECKUMU SIBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBApUIIEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TMOCJICICTBUIN ATUX MOCTYIIKOB;

4) dpopmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 37I0pOBOTO M 0€30MacHOTO 00pa3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY M TCUXHUYECKOMY
3J10POBBIO;

coOnofieHuss mpaBwi  0e30macHOro oOpalieHuss ¢ BEHIeCTBaMHM B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIIBHOCTH;

MOHUMAaHUSI [EHHOCTH MPaBWJI WHIUBUYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIIUSX, YTPOXKAIOIMINX 3JI0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMsI TOCJEJICTBUH M HENPUSATUS BPEIHBIX NPUBBIYEK (yHoTpeOaeHus
aJIKOTOJI51, HAPKOTUKOB, KYpEHUs);

5) TpyaA0BOT0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHON KOMIIETCHTHOCTH B Y4€OHO-UCCIIEA0BATEIBCKON JEATEIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX ACATEILHOCTH;

YCTAHOBKM HAa AKTHBHOE y4YacCTHUE B PEIICHUU NPAKTUYECKUX 33Ja4 COLMAIBHOU
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY M3Yy4YeHHUIO MPodecCHil pa3IMuHoro poja, B TOM YUCIIe
Ha OCHOBE MIPUMEHEHUS MTPEMETHBIX 3HAHUHN IO XUMUHU;

YBAKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIyaJIbHOW TPAaeKTOPUU OOpa3oBaHUA,
Oynymieit mpodeccun W peann3alui COOCTBEHHBIX »KW3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTPEOHOCTEH
00IIIEeCTBA;

6) 3K0J10rM4eCcKOro BOCIIUTAHMSI:

HKOJIOTUYECKH IIeJIECOO0pPa3HOr0 OTHOIICHUS K TNPHUPOJE, KaK HCTOYHUKY
CYyIIECTBOBAaHMS KU3HU Ha 3EMIIE;

MOHUMAaHUSI TJI00aJbHOTO  XapakTepa OSKOJOTUYECKUX TMPoOJieM,  BIUSHUS
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHON CPEIbL;



OCO3HAHUSI HEOOXOTUMOCTH HWCIIOIb30BAHUS JOCTIDKCHUNW XWUMHUH IS PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO MTPUPOIONIOIB30BAHUS;

AKTUBHOIO HEMNPUITUSA JCUCTBUN, MPUHOCIIIUX BPEI OKPYXKAIOWIEH MNPUPOIHOU
cpele, YMEHHsS MPOTHO3UPOBATh HEONArONMPUSATHBIE JKOJIOTUYECKUE MOCIEICTBUS
MPEeANPUHUMAEMBIX JICUCTBUNA U MTPEIOTBPAILATh HUX;

HaJu4usl Pa3BUTOrO HKOJOTUYECKOTO MBIIIJIEHUS, 3KOJIOTMYECKOW KYJIbTYpBHI,
ONBITA JIESITEILHOCTH SKOJIOTUYECKON HAIMpPaBICHHOCTU, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B I03HABAaTEJIbHOM, KOMMYHUKATUBHOW U COLMAIBHOW MPAKTHUKE, CIIOCOOHOCTU U
YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMOpoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOPMHUPOBAHHOCTH MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON MTPAKTUKU;

MOHUMAaHUS CIEM(PUKA XUMHUH KaK HAyKd, OCO3HAHUA €€ poju B (GOPMHUPOBAHUU
pPAlMOHAIIBHOTO HAYYHOTO MBIILIEHUS, CO3JaHUU [EJIOCTHOIO TPEJCTaBICHUs 00
OKPYXKAIOIIEM MHUpPE KaK O €AUWHCTBE NPUPOJbl U YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIeHUU TPoOIeM COXpaHEHUS MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH JIJIs1 COBPEMEHHOW IIMBWIIM3AIUU: B €€
I'YMaHUCTUYECKOW HAIpaBICHHOCTM M BAXKHOM POJUM B CO3JaHUM HOBOUM 0asbl
MaTepUaibHOM KYJBTYPhl, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEJI0BEYECTBA — ChIPHEBOM, SJHEPrEeTUUECKOM, MUIIIEBOM M IKOJOTHUECKON 0€30MacHOCTH,
B Pa3BUTUU MEJUIIMHBI, OOECINEYEHUU YCJIOBUU YCHEHIHOTO TpPyJa U IKOJIOTUYECKHU
KOM(OPTHOM KU3HU KAXKIOTO YjieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTU: NMOHUMAaHUs CYIIHOCTH METOJIOB IO3HAHUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH WCIOJIb30BaTh MOJyYacMbIe
3HAHUS IS aHAJIu3a U OOBSICHEHHS SBJICHUA OKPYXKAIOMIETO MUPA W MPOUCXOSAIINX B
HEM U3MEHEHHWH, YMEHHUS JieJaTh OOOCHOBAHHBIC 3aKJIIOYEHHUS HAa OCHOBE HAYUYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C 1IEJIbIO TTOJIYYEHHUS JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HUCIOJIb30BaTh XMMHUYECKUE 3HAHUS JJIA PEIICHUs
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON NESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUW MO XMMHUHU B COOTBETCTBHM C >KU3HECHHBIMU
MOTPEOHOCTSIMU;

UHTEpECa K OCOOCHHOCTAM TpyJa B pa3IUyHbIX cdepax MnpodhecCuoHAITbHON

JEATEIIbHOCTH.
METAINPEIMETHBIE PE3YJIbTATDI

MeranpeameTHble pe3ysibTaThl OCBOEHUS yUeOHOro IpeaMeTa « XUMHUsD) Ha YPOBHE
CpeIHEro o011ero 00pa3oBaHus BKIIOYAKOT:

3HAYMMBIE JUTS (bopmHpoBaHUs MHPOBO33PEHNUSA oOy4Jaronmxcs
MEXJIMCIUIUIMHAPHBIE  (MEXIIpeIMETHBIE) OOIICHAYYHbIE TIOHATHS, OTpaKaloIlIue
LEJIOCTHOCTh Hay4YHON KapTHUHBI MUpA U CHEUU(PUKY METOJOB MO3HAHUS, UCIOIb3YyEMBIX



B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, DHEPrus, SBJICHUE, MPOILIECC, CUCTEMA,
HAy4YHbIN (DAKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, MCCIEI0BaHUE,
Ha0II0/IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE y4eOHble JCHCTBUS  (IMO3HABaTENIbHbIE, KOMMYHHKATHUBHBIE,
perynsaTHUBHBIC), oOecnieunBaronue (GopmupoBanue GyHKIMOHATHHOW TPaAaMOTHOCTH U
COIMAJIbHON KOMITETEHIIUN 00yYaronuxcs;

CITIOCOOHOCTh OOYYaroOlUXCs HCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUSI U YHUBEPCAJIbHbIC YUCOHbIC JEUCTBUS B MTO3HABATEILHON U
COLMAIBHOM ITPAKTHUKE.

MeranpeaMeTHbIC pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAILHBIMU YYECOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMH.

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY I€HCTBUSIMU:

1) 6a30Bble JJOoruvyeckKue aecTBUsI:

CaMOCTOATENHHO (DOPMYIIMPOBATh U AKTYaM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONPECIATh LIENU ACSITEILHOCTH, 3a7aBas apaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YyJIbTaThl ICSITEILHOCTH C OCTABJIECHHBIMU LIEJISIMU;

UCIIOJIb30BaTh TP OCBOEHUHU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATh
XapaKTepHbIE TPHU3HAKK TOHATHUM M YCTaHABIMBATh HMX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIIUE MOHATHUS JIJIsl OOBSICHEHUS OTJEIbHBIX (PAaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAaHUSA M KPUTEPHUH IS KJIACCH(PUKAINKA BEIIECTB U XUMUYECKUX
peaKLunii;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIY U3yUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE DPACCYKJICHUS (MHIYKTUBHBIC, NECIYKTUBHBIC, TIO aHAJIOTUH),
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTUBOPEYMSI B paccMaTpUBAEMbIX  SIBICHUSX,
(GbopMyIMpPOBATH BHIBOJIBI U 3AKITIOYCHUS;

IPUMEHSITh B TIPOIIECCE IIO3HAHUS, HCMOJb3yeMble B XHUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIETHU, MPEOOPa30BHIBATH MOJICJIbHBIC MPEACTABICHUS] — XUMUYECKHUI 3HAK
(cuMBOJT) B7IeMEHTa, XUMHUYecKas ¢GopMyra, ypaBHEHUE XHMHUYECKOW PEaKIud — TMPHU
pelIeHNN Y4YeOHBIX TMO3HABATENbHBIX M TMPAKTHUYECKUX 3a]a4, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIC TPEJCTABIICHUS JJI BBISBJICHUS XapaKTEPHBIX MPU3HAKOB H3Y4aeMbIX
BEILIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe McCIeN0BaTEIbLCKHE 1eCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOI'0 MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUIA;

dbopmyIUpoBaTh MEIM U 3a7a4d HCCJICJAOBAHUS, WCIOJIL30BaTh MOCTABJICHHbBIC U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIC BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABMIHBHOCTUA BBICKA3BIBAEMBIX
CYXKICHUM;

BJIaJIETh HABBIKAMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEICHUS YUYCHUUECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHMsS HAOMIOJaTh 3a XOJOM IpoIllecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBaThH OO0OOIIEHUS U



BBIBOJIBl OTHOCHUTEJIBHO JIOCTOBEPHOCTM PE3YJIbTATOB HCCIEAOBAHMS, COCTaBIATH
000CHOBaHHBIN OTYET O MIPOJIETaHHOM padoTe;

npUOOpeTaTh ONBIT YUEHUYECKON MCCIIEIOBATENBCKON U MTPOESKTHOU AESITeIbHOCTH,
IPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY MOUCKY METOJIOB PELICHUS
NPAaKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJOB ITO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX WMCTOYHWKAX HMH(popMammu (HaydHO-TOMJISIpHAs
JUTEpaTypa XUMUYECKOIO COJEpKaHUs, CIpaBOYHBbIE Mocodus, pecypcel MHTEpHeTa),
aHAJM3UPOBaTh MH(POPMALIMIO PA3INYHBIX BUJOB U (POPM TMPEACTABICHUS, KPUTUUECKH
OLICHMBATH €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(bopMyIMpOBaTH 3aMpPOCHl U IPUMEHSTh PAa3IMUHbIE METOJIbI IIPU MOKMCKE U OTOOpE
uH(popMaIi, He0OX0JUMOI 17151 BBINIOJIHEHUS YUEOHBIX 3a/1a4 ONpPeIeIEHHOrO THUIIA;

npuodpeTaTb  ONBIT  HCIOJNb30BaHHS  MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PAa3JIMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeACTaBICHHUS WHOOpMaIUU
(cxeMbl, rpauKH, JUarpaMMbl, TaOJULbI, PUCYHKU U APYTHE);

UCTIOJIb30BaTh HAYYHBIN SI3bIK B KAueCTBE CPEICTBA NMPHU paboTe C XUMHUYECKOH
uH(popMaIeil: TPUMEHSITh MEXIPEIMETHbIE (PU3NYECKUEe U MAaTEeMATHUYECKHUE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHME  CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMH 1€ CTBUAMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYX JaeMoil TeMbl B XOJ€ AHAlIora W/Wid
JUCKYCCUH, BBICKa3bIBaTh WU, (POPMYJIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITMOJIHEHMSI MIPEITIOKEHHOM 3a/1a4H;

BbICTYNIaTh C TpPE3CHTalMell pe3yJbTaTOB I103HABATEIbHOU  JESATEbHOCTH,
MOJIYYEHHBIX CaMOCTOSATEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPU BBINOJHEHUU
XUMHUYECKOTO SKCHEPUMEHTa, NPAKTUYECKOM padOThl MO MCCIENOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaju3aliy y4eOHOro MpoekTa M (HOPMYIMpPOBATh BHIBOJBI IO
pe3ysibTaTaM NpPOBEAEHHBIX MCCIENOBAaHUN IYTEM COINIACOBAHUS NO3UIMN B XO0je
00CyXJIeHUs] 1 0OMEHAa MHEHUSIMHU.

OgJ1aieHHe YHUBEPCAJbHBIMHU PEryISTUBHBIMH JeHCTBUSIMU:

CaMOCTOATENIbHO  IUIAHUPOBAaTh W OCYIIECTBIATH CBOKO  IO3HABATEJIbHYIO
NesITeNIbHOCTh, oOmpefensas e€ uUend W 3aJauyd, KOHTPOJIMpOBaTb M IO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MpEaraéMblii aITOPUTM JACHCTBUN MPU BHITIOJHEHUU
y4eOHBIX U UCCIEIOBATEIbCKUX 3aJ]1ad, BbIOMpaTh Hanbosee 3(pPEeKTUBHBIA COCOO MX
pelieHus ¢ y4€ToM MOTyYeHHUsS] HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIIMIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEJbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATbBI

10 KVIACC



[IpenmeTHbIE PE3yJIBTATHI OCBOCHHS Kypca «OpraHnyeckast XUMHUsD) OTPaKaroT:

c(OPMUPOBAHHOCTb MPEACTABICHUM O XMMHUYECKON COCTaBJISAIOLIEN €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUPA, POJIU XMMUU B TIO3HAHUU ABJICHUN TPUPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUSI U KYJBTYpPbl JIMYHOCTH, €€ (PYHKUHOHAIBHOW TIPaMOTHOCTH, HEOOXOIUMOU
JUIA PELIeHUs] NMPAKTUYECKUX 3aJad M 3KOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K
CBOEMY 37I0POBBIO U IIPUPOJHOM CpeLeE;

BJIaJICHUE CUCTEMOW XUMHMUYECKUX 3HAHUN, KOTOpasl BKJIIKOYAET: OCHOBOIIOJIATAkOIINE
HNOHATUS (XMMHYECKHI >3JIEMEHT, aTOM, 3JEKTPOHHAas 000JI0YKa aToMa, MOJEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHas ¢opmyia
(pa3BépHyTas U COKpalllEHHAas1), MOJIb, MOJIIpHAs. Macca, MOJIAPHBIA 00BEM, YIIIEpOIHBIN
CKeneT, (PyHKIMOHANIbHAs TpyNna, paauKail, U30Mepusi, U30MEPbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YTJIEBOAOPOABI, KHUCIOPOA M a30TCOAEp)KAILIME COECAMHEHUS, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU M 3aKOHBI
(Teopus cTpoeHMs opraHudeckux BemecTs A. M. byTnepoBa, 3aK0H COXpaHEHHUS] MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMUU; MUPOBO33PEHYECKHUE 3HAHUS,
JeXKaMe B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTHM XMMHMYECKUX SIBJICHUM,
¢dakTonoruyeckue CBEACHHUS O CBOICTBaX, COCTaBe, IIOJy4YeHHH U O€30MacHOM
UCIOJb30BAaHUM BAXHEMIIMX OPraHMYEeCKMX BELIECTB B OBITY M IPAaKTHUUYECKOM
NEATEIIbHOCTH YEJIOBEKa;

c()OPMUPOBAHHOCTh YMEHHUW BBISBISATh XapaKTEpHbIE MPU3HAKA TMOHATHH,
YCTAaHABJIMBaTh MX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIME IIOHATHSA IIpU
ONMCAHUM COCTaBa, CTPOCHMSI U IIPEBPALLICHUI OPraHUYECKUX COCAUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUW MCIOJB30BaTh XUMHUYECKYID CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHOW) (opmyi
OPraHUYECKUX BELIECTB M YPAaBHECHUM XUMHUYECKUX PEAKLUH, HW3TOTaBJIMBATh MOJEIU
MOJIEKYJl ~OpPraHMYECKHMX BEIIECTB U1 WUIIOCTpAaUUM HX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c()OpPMHPOBAHHOCTh YMEHHUW YCTAaHaBIMBATh MNPUHAMIECKHOCTb H3YUYEHHBIX
OpPraHMYECKUX BEUIECTB IO MX COCTaBY M CTPOCHHUIO K OMpeNeIEHHOMY Kiaccy/Tpymie
COEIUHEHUN  (YrJIeBOJOpPOAbI,  KHUCIOpPOA U a30TCOAEpIKAIlME  COENMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUs), JaBaTh KM Ha3BaHUA IO CHCTEMATHYECKOU
HomeHknatype (IUPAC), a Takke NpUBOAWTH TPUBUAIbHBIE HA3BaHUS OTIEIBHBIX
OpraHUYECKUX BEIIECTB (3TUIEH, MPOMNWIEH, AaleTWIEH, 3TUJICHIJINKOJb, TIHMIEPHH,
¢deHon, Qopmanbaerus, ameTaablerui, MypaBbHUHAs KHUCIIOTa, YKCyCHas KHUCIOTa,
OJICMHOBAas KUCJIOTA, CTE€APUHOBAs KUCIOTA, TIII0K03a, (PPYyKTO3a, KpaxMmal, LEeIi003a,
TJIUIHH);

c(OpMUPOBAHHOCTh YMEHUS OMPEENIATh BUIbI XUMUYECKOM CBSI3U B OPraHUYECKHUX
COEIUHEHMSX (OUHAPHBIE U KPAaTHBIE);

c(OPMUPOBAHHOCTh  yYMEHHUS MPUMEHSTh  TOJOKEHHUS TEOPUH  CTPOECHUS
oprannueckux BemecTB A. M. byTiepoBa st OOBSICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHHUsI; 3aKOH COXPAHEHMS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh, YMEHHI XapaKTEpHU30BaTh COCTaB, CTpOeHHUE, (PU3NYecCKue u
XUMHUYECKUE CBOMCTBA THIMHYHBIX MPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BelecTB (MeTaH, dTaH, 3THJICH, MPOIMJICH, aleTuieH, OyraaueH-1,3, MeTHiIOyTaueH-
1,3, OeH30J, METAaHOJ, ATaHOJ, 3THJICHIJHUKOJb, TIUIEPUH, (EHOJ, aleTalblIeru/l,
MypaBbUHAsI M YKCYCHasl KHUCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUTI0NI03a, aMHHOYKCYCHas
KHUCIIOTa), WUIIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKJIYy HHUMH YPaBHEHUSMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMH C HCIIOIh30BaHUEM CTPYKTYPHBIX (pOpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOIOPOTHOTO CHIPhS
(HedTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEpPepabOTKU M MPAKTUIECKOE
IpUMEHEHHUE MPOIYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHUH MMPOBOJIUTH BBIYUCICHUS 110 XUMHUYECKUM YPaBHECHUSIM
(Maccel, 00BEMA, KOJIMYECTBA WCXOIAHOTO BEIIECTBA WM TMPOAYKTa PEAKIMH I10
U3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJTHOTO M3 MCXOIHBIX BEMIECTB WIIA MPOTYKTOB
peakium);

c(hOPMHPOBAHHOCTh YMEHUH BJIAJCTh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX METO/AX
HAYYHOTO TO3HAHUS, UCIOJIB3YEMbIX B XMUMHH MPU U3YUCHUH BEIICCTB M XUMHUUYECKHUX
sBIICHUN (HAOJIOJICHUE, W3MEPEHHE, DKCIEPUMEHT, MOICIUPOBAHUE), HCIIOIH30BaTh
CUCTEMHBIC XUMHUYECKUE 3HAHUS JUJISl MPUHATUS PEUICHUN B KOHKPETHBIX >KMU3HEHHBIX
CUTYaIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMCHCHHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOJATh MpaBujia IMOJb30BAHUS XUMHUYECKOU
MOCY/ION 1 TaOOpaTOPHBIM 000PYIOBAaHUEM, a TAKKE MPaBHIIa OOpAICHUS C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKIIUSIMH 11O BBHITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMHPOBAHHOCTh YMCHHUH TUIAHUPOBATH U BBITIOIHATH XUMUYCCKUN DKCIIEPUMEHT
(mpeBpaIeHus OPraHWYECKUX BEIIECTB MPU HArpeBaHWM, TOJYyYCHHUE OTUJICHA U
M3YYCHHE €T0 CBOWCTB, KAYECTBCHHBIC PEAKIIMU OPTaHMYECKUX BEIIECTB, JACHATYpaIvs
OENKOB TpU HArpeBaHWHU, LIBETHBIC PEAKIMH OEJKOB) B COOTBETCTBUHM C IpaBUIIAMU
TEXHUKA OE301acHOCTH TIpu  OOpalieHMH C BEHeCTBAMH M JIA0OPAaTOPHBIM
o0opyIOBaHUEM, TPEICTABIATh PE3YJNbTAThl XMMHYECKOTO 3KCIEpPHUMEHTa B (opMme
3aMuCH ypaBHEHU COOTBETCTBYIOIIMX PEAKIUN U (HOPMYIUPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIHTATOB;

c(hOPMHPOBAHHOCTh ~ YMEHHUHW  KPUTHYECKH  aHAJIU3UPOBATh  XUMHUYCCKYIO
uH(OopMaIHIO, OJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpPEJCTBa MacCCOBOUM MH(OpMaIuH,
HNHTepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUJIa KOJIOTHUECKH 11€7IeCO000pa3HOTo
MOBEJCHUS B OBITY W TPYJOBOW JIEATEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBBS U
OKpYJKaloImie TMPUPOTHON Cpeabl, OCO3HABATh OIACHOCTh BO3JICHCTBHUS Ha JKHUBBIC
OpraHU3Mbl ONPEEIEHHBIX OPraHMYECKHX BEIIECTB, MOHMMAas cMbIci nokazarens 1K,
MOSICHATh HA MPHUMEPAX CHOCOObI YMEHBIICHUS M TPEJOTBPAIECHUS HX BPEIHOTO
BO3JICHCTBUS Ha OPTraHNU3M YEJIOBEKa;

JUIsl  OOydYaroIMXCsS € OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbS: YMCHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX IIO3HAHUS BEHIECTB U
XUMMYECKHUX SIBJICHUM;



JUTSL CJICTIBIX M CIA0O0BUIAIIUX OOYYAIOMIMXCS: YMEHHE HCIOJb30BaTh Pelibe(HO-
TOYEUHYI0 cucTteMy oOo3HaueHuit JI. bpaiins s 3anucu xumudeckux Gpopmyi.

11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOEHHUs Kypca «OOIasi U1 HEeOpraHuyuecKkas XUMUS
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUN: O XMMUYECKON COCTABJISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHUU SBJICHUHN MPUPOABI, B (POPMUPOBAHUHI
MBIIIJICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (yHKIIMOHATHHOW TPaAaMOTHOCTH, HEOOXOIMMOU
JUIS PEIICHHUS TPAKTHYECKUX 3aJad M JKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJTHOM CPEIE;

BJIAZICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOPas BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATUS (XMMHYECKHI JJIEMEHT, aToM, HM30TOI, S-, p-, d- AJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKHCICHUS, XUMHUYecKas CBs3b (KOBaJICHTHas,
HMOHHAs, METAJUTMYECKasi, BOJIOPOIHAS), KPUCTAUINUECKasT PEIIETKA, TUIIBI XUMHYECKUX
pEeaKkUnii, pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOJIUTHI, SJIECKTPOJIUTHYECKAS IHUCCOLMALINS,
OKHMCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOM  PEAKIMU, XHUMHUYECKOE
paBHOBECHE); TEOPUHU W 3aKOHBI (TEOpUsl DJICKTPOJUTHUECKON  JTUCCOIHAIINH,
nepuoanueckuit 3akoH . . MenaeneeBa, 3aKOH COXpAaHEHUs MAaCChl BELIECTB, 3aKOH
COXpaHECHUS! U MPEBpPAICHUSI SHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUM SI3BIK XHWMHH, MHUPOBO33PEHUECKUE 3HAHUA, JIeKAlIUe B OCHOBE
MOHUMAHHS TPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMN, (HhaKTOJIOTHUCCKHE
CBEJICHHS O CBOMCTBAxX, COCTaBEe, MOJYYEHUU U OE30MIaCHOM UCIIOIb30BAaHUU BaXKHEHIITUX
HEOPTaHUYECKUX BEIICCTB B OBITY M MPAKTHYECKON JIEATEITLHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh yYMEHHMHA BBIABIISTH XapaKTEpHBbIC IPU3HAKU TTOHSATHH,
YCTaHaBJIMBAaTh MX B3aWMMOCBSA3b, MCIIOJb30BATh COOTBETCTBYIOIIME TOHATUA NIPU
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOPMHPOBAHHOCTh YMEHHUM WCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
cocTaBlieHus] (HOPMYJT BEIIECTB U YPAaBHCHUH XHMHUYCCKUX PEaKIMi, CHCTEMaTHYCCKYIO
HomeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHUA OTACIBHBIX HEOPTaHUYECKUX
BellleCTB (yrapHblii Tra3, YIVICKUCIBIM Ta3, aMMHUaK, raméHas W3BECTb, HeEraiiéHas
U3BECTh, MUThEBAS COJIA, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUN OIpPEJECIATh BAJICHTHOCTh M CTCIEHb OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCIUHECHUAX PAIMYHOTO COCTaBA, BUJ XMMHUYECKOW CBSI3U
(koBaJieHTHasl, MWOHHAs, METAJUIMYecKasi, BOJOPOJHAs) B COCAUHEHUSX, THUII
KPUCTANTIMYECKOW PEIIETKH KOHKPETHOTO BEIlleCTBA (aTOMHAs, MOJEKYJsipHasi, HOHHAS,
MEeTaJUIMYECKas), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHCHU;

c(hOpPMHUPOBAHHOCTh yYMEHUW YCTAaHABIWBAThH MPHUHAJJICKHOCTh HEOPTAaHUYECKHUX
BEILIECTB IO HMX COCTaBy K OIpeAeiEHHOMY KiIacCy/Tpymme COeAUuHEHUuM (MpocThie
BEIIECTBA — META/UIBl M HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KHUCJIOTHI, amMdoTepHbIC
TUIPOKCHUIBI, COJIN);



c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI Tepuoanyeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpPMUPOBAHHOCTh YMEHHUHI XapaKTEPU30BaTh DJJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX »dJeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil CUCTEMBI XUMHUYECKHUX
anementoB JI. . MenzeneeBa, UCNoNb3ysl MOHATUS «S-, P-, d-2JIEKTPOHHBIE OpOUTAIINY,
«QHEPTreTUYECKUE YpPOBHW», OOBICHATh 3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XUMHAYECKUX JJIEMEHTOB M MX COCIUWHEHHMM IO mepuonaMm W rpymnmam llepmonnueckon
CUCTEMBbI XUMHYECKUX 3j1eMeHTOB [[. 1. MeHpeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKUE
CBOMCTBA  HEOPraHUYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIAacCOB,  IOATBEPKIATh
CYLIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXKJy HEOPraHMYECKHMMHU BELIECTBAMHU C
MTOMOIIBIO YPABHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OPMHUPOBAHHOCTh YMEHHSI KIIACCU(PUIIMPOBATH XUMHYECKHUE PEAKIMU IO
Pa3JIMUHBIM ITPU3HAKAM (YHMCIIY M COCTAaBY pPearupyroimx BElecTB, TEIMI0BOMY 3D deKTy
pEaKiuy, W3MEHCHUIO CTENEeHEH OKMUCICHHUS JJIEMEHTOB, OOpaTUMOCTU pEeaKIuu,
Y4acTHUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJISTh YPABHEHUS PEAKIMM Pa3IMYHBIX THIIOB,
MIOJTHBIC M COKPAIIEHHBIE YPAaBHEHUS PEaKIMil MOHHOTO OOMEHA, YUYUThIBAs YCIOBHUSI, TIPU
KOTOPBIX 3TH PEAKIUHA UAYT J0 KOHIIA;

cOPMHPOBAHHOCT, ~ YMEHHUW  TMPOBOAWTH  PEAKIMH,  MOATBEPKIAOIINE
KAUEeCTBEHHBI COCTaB Pa3JIMUYHbIX HEOPTraHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIIHUE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIIECTB;

c(hOpMUPOBAHHOCTH YMEHUU pPacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIPHBIX PEAKINi MOCPEACTBOM COCTABIIECHUS AJIEKTPOHHOTO OajlaHca ATHX
peaKLHnii;

c(hOPMUPOBAHHOCTh YMEHUN OOBICHATh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peakiuu OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEIECHHUS XUMHYECKOIO PaBHOBECHUS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUUYECKUE TIPOIIECCHI, JeKaIIre B
OCHOBE IPOMBIIUIEHHOTO TIOJYyY€HUS CEPHOM KHUCIOTHI, aMMHaKa, a TakKkKe
c(hOpPMUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIMMNAX U HKOJOTUUYECKUX
npo0eMax XUMHUYECKOTO MTPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYMCICHUS C UCTIOJIb30BAHUEM TOHSITHS
«MaccoBas JI0Jis BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIECHUN T'a30B IPU XUMHUECKUX
peaKkIusix, MacChl BelleCTBa UM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OTHOTO M3 yYaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(dekTa
pEaKLMKU HAa OCHOBE 3aKOHOB COXPAHEHHMSI MacChbl BEUIECTB, PEBPALLCHUS U COXPAHEHHUS
SHEPIuu;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOJATh MpaBujia IOJb30BAHUA XUMHUYECKOU
MOCYJION 1 TaOOpaTOPHBIM 000PYOBAaHUEM, a TAKKE MPaBHIIa OOpAIICHUS C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKIIUSIMH 11O BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OTBITOB;



c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMIOJIHATH XMMHUUYECKUN IKCIEPUMEHT
(pasyokeHue NmepoKcuaa BOAOPOJAa B NMPUCYTCTBUM KAaTAIM3aTOpa, OMPEIEICHUE CPEIbI
PacTBOPOB BEILIECTB C IMOMOIIBIO YHHUBEPCAIHLHOTO MHAMKATOPA, BIUSHUE PA3TUYHBIX
(akTOpPOB Ha CKOPOCTh XUMUYECKON PEAKLIMU, PEAKIIMM HOHHOI'O 0OMEHa, KaYeCTBEHHbIE
peakuu Ha cynbdar-, kKapOOHAT- M XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHHUE
HKCHEPUMEHTAIbHBIX 3a7au 1o TemaMm «Mertamey u «HemeTamisl») B COOTBETCTBUM C
paBUJIaMM TEXHUKU O€30MacHOCTHU MpU OOpalllEeHUWH C BEIIECTBAMH M JIaDOPaTOPHBIM
000pyI0BaHUEM, NPEJCTABIATh PE3YJNbTAThl XMMHYECKOTO 3KCIEpUMEHTa B (QopMme
3alliCH YPaBHEHHUI COOTBETCTBYIOLIUX peakuuii u (GOpMyIMpPOBATh BBIBOIBI Ha OCHOBE
ITUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKM  aHAJIM3UPOBaTh  XUMHUYECKYIO
uH(pOpMaIMIO, TOJy4YaeMyl M3  pa3HbIX HMCTOYHUKOB (CpeicTBa  MacCOBOU
KOMMYHUKaIK, IHTEpHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUJIa SKOJIOTHUECKH 11€7IeCO00pa3HOTo
MOBEACHUS B OBITY U TPYAOBOW JEATEILHOCTH B IEJSIX COXPAHEHHUS CBOETO 370POBBS U
OKpY’Karollleld MPUPOJHOM Cpelbl, OCO3HABATH OINACHOCTh BO3JICHCTBHUS Ha >KHUBBIC
OpraHu3Mbl ONPENCIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarensa [1JIK, moscHaTe Ha
npuMepax CrnocoObl YMEHbBIIEHUS M NPEAOTBPAIEHUs UX BPEIHOIO BO3JCHCTBUS Ha
OpraHu3M YeJOBeKa;

Uil O0y4YalIIMXCd € OrPAaHUYEHHBIMM BO3MOXXHOCTSAMM 370POBbSA: YMEHHE
OPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX I[O3HAHUS BEUIECTB M
XUMMYECKUX SIBJICHUM;

JUISL CJIETIBIX M CIa0O0BUIAIIMX OOYYAIOMIMXCS: YMEHHE HCIOJIb30BaTh PelibeHO-
TOYEYHYI0 cucTeMy o0o3HaueHui JI. bpaiins Ay 3anucu XuMu4eckux (Gpopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KoanuecTBo yacos
Ne DJIeKTpPOHHBIe (LM(pPOBbIe) 00pa3oBaTeIbHbIC
pa3e/ioB M TeM Kontpoabnbie | IlpakTuyeckue
n/n Bcero pecypcbl
NMporpamMmMbl padoThI padoThbI
Pa3nea 1. Teopernueckune 0CHOBBI OPraHNYeCKOH XHMHUH
[IpenmeTt oprannyeckoit
.T
11 UM, & COpitt 3 0 0 https://academycontent.apkpro.ru/lesson/a9f3d191-
' CTPOCHIA OPTARHACCIIX Sele-4e24-ac02-efb16fad9f6a
coenuHeHnit A. M.
bytneposa
Utoro mo pazneny 3
Paspnen 2. Yriaesogopoanst
21 Tpenenprpre 5 0 0 https://academycontent.apkpro.ru/lesson/258ddc06-
' YIICBOAOPOIH ec23-473¢c-b3d7-ed82fcaddd02
aJIKaHbI
29 Henpez[eJH)HLIe. 6 0 | https://academycontent.apkpro.ru/lesson/403817 1 e-
' YIICBOAOPOIBI: AIECHBL, 4158-4bd1-ae98-18dc1cfb9399
AITKaIUEHBI, AJTKIMHBI
73 Apomaruueckue 5 0 0 https://academycontent.apkpro.ru/lesson/d86d7d00-
’ YIIIEBOIOPOIbI d5b4-491d-aded-c3ddal9feef4
[IpupoaHbIe HICTOYHUKH
2.4 YIJIEBOJOPOAOB U UX 3 1 0 https://lesson.edu.ru/04/10

nepepaboTka




Uroro no pazaeny

13

Paznen 3. Kucnopoacoaepsxamue oprannyeckie coeIuHeHUus

https://academycontent.apkpro.ru/lesson/

3.1 Crmprat. eron 3 0 5439¢18b7440-4b6f-bf84-c04fad71694f
A .
) Knbgerﬂnm 7 0 https://academycontent.apkpro.ru/lesson/8664b319-
' APOOHOBLIC KHCJOTHL. 0ba3-4945-b076-cb7ae5858b90
CrnoxHble 3¢upbl
33 v 3 1 https://academycontent.apkpro.ru/lesson/709ce43adeb6-
: TICBOAIEL 4281-963b-01d2e212d4d0
Wroro no pazneny 13

Pasznen 4. A30Tc011epmanme OpPraHun4eCKue COCAUHECHUS

AMUHEL

https://academycontent.apkpro.ru/lesson/0c608a59-

41 AmuHOKHUCIOTHI. bemkn 3 0 4c69-4481-839¢-9205201b73¢
HWtoro mo pazaeny 3
Paznes 5. BoicokomolieKyJIsIpHbIE COeIMHEHUS
5.1 gziziﬁZCCBL Kayuyxit. 2 0 https://lesson.edu.ru/04/10
Wroro no pazneny 2
OBIIEE KOJIMYECTBO 34 5

YACOB I10 ITPOTPAMME




11 KIIACC

KoanuyecrBo yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Ne i/ Kontpoabnbie | IlpakTuueckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKkoH
1.1 u [lepuonnueckas cucreMa XUMUYECKUX 3 0 0 https://lesson.edu.ru/04/10
snemenToB JI. 1. MenaeneeBa
Ctpoenue Bemiectsa. MHOroobpasue
1.2 P B P 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
1.3 XUMHUYECKUE peaKIuu 6 1 1 https://lesson.edu.ru/04/10
Uroro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannueckasi Xumust
2.1 MerTanmbt 0 1 https://lesson.edu.ru/04/10
2.2 Hewmetamnsl 1 https://lesson.edu.ru/04/10
CBs13b HEOPraHMYECKUX U OPTAHUYECKUX
2.3 p P 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMHUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazaeny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne Koan4gecTBO 4acoB Jara
DJIeKTPOHHBIE N (pPoBbIe 00pa3oBaTeIbHbIE
n/ | Tema ypoka Bcer | Kourtpoibn MpakTHyeck | H3y4YeHH
pecypcsl
n 0 ble padoThI ue padoTbl b
IIpenmer
OpraHMYeCKON XUMUH, 1 0 0 02.09. https://academycontent.apkpro.ru/lesson/a9f3d191-
¢€ BOBHUKHOBCHUE, 2023 Sele-4e24-ac02-efbl16fad49f6a
pa3BUTHE U 3HAUYEHUE
Teopus cTpoenus
) ZEZ;I;I:I:;:;HZ' M. 1 0 0 09.09. https://academycontent.apkpro.ru/lesson/
. 2023 ¢935a58cab0e-4¢59-9dcf-20517ae4b52e
byrtneposa, eé
OCHOBHBIE I10JIOKEHUS
IIpencrasnenue o
Kiaccudukanun
OpPraHUYECKUX
BEIIECTB.
3 HomeHnkiatypa 1 0 0 16.09. https://academycontent.apkpro.ru/lesson/726e¢099-
(cucremaTuveckas) u 2023 ela9-410f-b8be-b4cb589acadl
TPUBUAITBHBIE
HA3BaHUS
OpPraHUYECKUX
BELIECTB
AJIKaHBI: COCTaB H
4 cTpocHe, 1 0 0 23.09. https://academycontent.apkpro.ru/lesson/258ddc06-
. 2023 ec23-473c-b3d7-ed82fcaddd02
TOMOJIOTHYECKUHN Psift




MeraH u 3TaH —

5 MpOCTEUIINe 30.09. https://academycontent.apkpro.ru/lesson/258ddc06-
NPeJCTaBUTEITN 2023 ec23-473c-b3d7-ed82fcaddd02
aJIKaHOB
AJIKEHBI: COCTaB U 07.10. https://academycontent.apkpro.ru/lesson/4038171e-
6 CTpOCHUE, CBOMCTBA 2023 4158-4bd1-ae98-18dc1cfb9399
OTUJEH U NIpONWIEeH
— npocTennme 14.10.
7 https://lesson.edu.ru/04/10
IIPEACTABUTENH 2023
AJIKCHOB
[TpakTuueckas padora
g Ne 1. «Ilonyuenue 21.10. https://academycontent.apkpro.ru/lesson/53¢d2379-
STHJICHA U U3YUYCHHE 2023 2a45-43b1-9167-7ebcdaf03ce0
€ro CBOMCTB»
AJKaIueHBI.
byranuen-1,3 u
9 meTurbyTaaues-1,3. 28.10. https://lesson.edu.ru/04/10
ITonyuenune 2023
CUHTETUYECKOTO
Kay4dyKa U Pe3uHbI
ATKUHBI: COCTaB U
0COOEHHOCTH
CTpOCHUSI,
10 f}ic;izrelf{quHH PAA. 21012'; L https://lesson.edu.ru/04/10
MPOCTEUILINN
MIPEICTAaBUTENb
AIKHOB
11 Brraucnenud o 18.11. https://academycontent.apkpro.ru/lesson/7dada027-




YpaBHEHUIO
XUMHUUYECKOHN peakinu

2023

8448-418f-b416-fbaledd4ab6d

12

Apenbl: 6eH301 U
TOyoJ. TOKCUYHOCTh
apeHoB

25.11.

2023

https://academycontent.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd

13

I'eneTnueckas CBA3b
YIJIEBOAOPOIOB,
MPUHAJIEKAIINUX K
Pa3IMYHBIM KJlaccam

02.12.

2023

https://lesson.edu.ru/04/10

14

[IpupoaHsie
VCTOYHUKU
YIIIEBONOPOOB:
IIPUPOJHBIN ra3 u
MOy THbIE HEPTSIHBIE
rasbl, He)Th
MPOAYKTHI €€
nepepaboTKu

09.12.

2023

https://lesson.edu.ru/04/10

15

IIpuponHsie
UCTOYHUKU
YIIIEBOJOPOIOB:
IIPUPOHBIN ra3 u
MOy THEIE HE(TSIHbIE
raspl, HeTh U
MIPOAYKTHI €€
nepepaboTKu

16.12.

2023

https://lesson.edu.ru/04/10

16

Konrponsnas padora
10 pazzeny
«YTIIEBOAOPOABD)

23.12.

2023

https://lesson.edu.ru/04/10

17

IIpenenbubie

30.12.

https://academycontent.apkpro.ru/lesson/5439¢18b-




OJHOATOMHBIC
CIIMPTBI: METAHOJI U

2023 7440-4b61-b184-c041a471694
sTa”oin. Bogoponnas
CBSI3b
MHoroaToMHBIE
13 CITUPTHI: 13.01. https://academycontent.apkpro.ru/lesson/461aa9c8-
STUJICHTIIUKOIb U 2024 c0ef-4827-a8e5-d12a0bedc826
TJIAIIEPUH
DeHOoI: CTpOoeHUE
MOJIEKYJIBI,
19 buzndeckue u 20.01. https://academycontent.apkpro.ru/lesson/649883b8-
XUMUYECKHE 2024 7¢51-4116-896e-10a2278b08f1
CBOICTBA,
MpUMEHEHNE
Annaerunpr:
20 dbopManbaerua u 27.01. https://academycontent.apkpro.ru/lesson/8664b319-
aneTaIbIeTru. 2024 0ba3-4945-b076-cb7ae5858b90
AneroH
OIIHOOCHOBHBIC
1 E:;g(e)J:IZEEZ CHCTOTLL 03.02. https://academycontent.apkpro.ru/lesson/b4feaa04-
2024 3438-4b57-a3ec-ba0f9fe63c0d
MypaBbHHAS U
YKCyCHas
[IpakTnueckas pabora
” Ne 2. «CpoiicTBa 10.02. https://academycontent.apkpro.ru/lesson/9834d408-
pacTBopa YKCYCHOM 2024 386d-444a-8de3-7efba8b98cdb
KHUCJIOTBD»
23 CreapuHoBas u 17.02. https://lesson.edu.ru/04/10
0JICMHOBAs KUCJIOTEHI, 2024




KaK MPeICTABUTEIN
BBICITUX KapOOHOBBIX
KHCJIOT

Mp1a Kak coyiu

24 BBICHIHX KapOOHOBBIX 24.02. https://lesson.edu.ru/04/10
KHCJIOT, NX MOIOIIIEE 2024
JIEUCTBHUE
Crnoxuble 3(UpbI Kak
FIPOMSBOMHRIE 02.03. https://academycontent.apkpro.ru/lesson/71ac43{2-

23 | KApOOHOBEIX KCIIOT. 2024 a0d4-4945-a0cb-1e59¢d54dof
IM'maponus ciokHBIX
3¢upoB
Kupsl: Tunpoinus,

6 IIPUMEHEHUE, 09.03. https://academycontent.apkpro.ru/lesson/71ac43{2-
Ouosoruueckas poJyb 2024 a0d4-4945-a0eb-1e59cd5f4dof
KHUPOB
VrieBoasl: COCTaB,

KITacCUUKALIHS.

7 Baxuelimme 16.03 https://academycontent.apkpro.ru/lesson/
MPEICTaBUTENN: 2024 709ce43adeb6-4281-963b-01d2e212d4d0
TII0K03a, PpyKTO3a,
caxaposa
Kpaxman u

28 HEILTIOTo3a Kak 30.03. https://lesson.edu.ru/04/10
IIPUPOJHBIC 2024
TTOJTUMEPHI

29 Konrponsnas padora 06.04. https:/lesson.edu.ru/04/10
10 paszeiy 2024

«Kuciopoacoaepxai




1€ OpraHuYECKUe
COEIMHEHUS

30 AMMHBI: METWIAMHH U | 13.04. https://academycontent.apkpro.ru/lesson/0c608a59-
AHWIVH 2024 4c69-4481-839e-92051201b73¢
AMHHOKHUCIIOTHI KaK
am(oTepHbIC

31 OpTraHUYECKHE | 20.04. https://academycontent.apkpro.ru/lesson/c2{2f3d7-
COEINHEHHNS, UX 2024 43d1-4873-ace0-78eca6009628
OMoIOorn4YecKoe
3gadeHue. [lentuabl
b

1 CITICH KaK HPHPOTHIC | 27.04. https://academycontent.apkpro.ru/lesson/c2{2{3d7-
BPICOROMOICRY LAPHET 2024 43d1-4873-ace0-78eca6009628
€ COeIMHEHUS
OCHOBHBIE TTIOHATHUS

33 | T | 04.05. hitps://lesson.edu ru/04/10
BBICOKOMOJIEKYJISIPHBI 2024
X COeIUHCHUN
OCHOBHBIE METOBI
CUHTE3A

11.05.

34 BHCOKOMOHeIinHpHH 1 05 https:/lesson.edu.ru/04/10
X COCIUHEHUI. 2024
IInactMmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO 14

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoJbhbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

JJIeKTPOHHBIE
nudposbIe
oOpa3oBaTe/ibHbIE

pecypcsl

XUMUYECKUH 37IEMEHT. ATOM.
DneKTpoHHas KOHPUTypalrs aTOMOB

02.09.2023

https://lesson.edu.ru/04/10

[lepuoauueckuit 3aK0H U
[lepuonnueckasi cuCTeMa XUMHYECKUX
sneMmeHToB . 1. MeHaeneeBa, ux
CBSI3b C COBPEMEHHOW T€OpHUEH
CTPOEHHUS AaTOMOB

09.09.2023

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB U UX
COEIMHEHUH 110 TPYIIaM U IepUOIaM.
3HaueHne MepruoIUIECKOro 3aKOHA U
CUCTEeMBI XUMUYeCcKuX 31emMeHToB J[.U.
MenzeneeBa B pa3BUTHH HayKU

16.09.2023

https://lesson.edu.ru/04/10

Crpoenue BemecTBa. XuMHUUYECKast
CBSI3b, €€ BUIbI; MEXaHH3MBI
00pa3oBaHMs KOBAJICHTHOU CBSI3H.
Bopoponnas cBsizb

23.09.2023

https://lesson.edu.ru/04/10

BanentHoCTb.
DNeKTpoOTpULIATEeTbHOCTh. CTEneHb
OKHCJIeHUs. BemecTBa MOJIEKYIIPHOTO
¥ HEMOJICKYJIIPHOTO CTPOSHUS

30.09.2023

[TonsiTHE O IUCTIEPCHBIX CUCTEMAX.
HctunHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1015 BElecTBa B pacTBOpe

07.10.2023

https://lesson.edu.ru/04/10




Kiaccudukanmst 1 HOMeHKIaTypa
HEOPTraHUYECKUX COCIMHEHUM.
['eneTnyeckas CBsI3b HEOPraHMYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

14.10.2023

https://lesson.edu.ru/04/10

Knaccudukanus XuMAYeCKUX peakinii
B HEOPraHWYECKOM U OpraHu4eCcKOn
XUMHH. 3aKOH COXPAHEHUSI MacChl
BEIIIECTB; 3aKOH COXpPaHEHUS U
MIPEBPAILICHUS SHEPTUU TIPH
XUMUYECKHUX PEAKIIUIX

21.10.2023

https://lesson.edu.ru/04/10

CkopocTts peakiuu. O0paTumbie
peaku. XMMUYECKOE paBHOBECUE

28.10.2023

https://lesson.edu.ru/04/10

10

[Ipaktruueckas padota Ne 1. « Biusaue
pa3nuuHBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON peaKInm»

11.11.2023

https://lesson.edu.ru/04/10

11

DIEKTPOTUTHIECKAST TUCCOIHAITHS.
[ToHsiTHE O BOJOPOIHOM ITOKa3aTele
(pH) pactBopa. Peakiiun nonHoro
oOmeHa. ['mapoan3 opraHMYecKux u
HEOPraHMYECKUX BEIICCTB

18.11.2023

https://lesson.edu.ru/04/10

12

OKHCIUTETEHO-BOCCTAHOBHTEIIBHBIC
peakuuu. [lonarue o0 anekTponuze
pacIyiaBoB U pacTBOPOB COJIECH

25.11.2023

https://lesson.edu.ru/04/10

13

KonTtponbnas pabota 1o paszueny
«Teopetnueckre OCHOBBI XUMHUU

02.12.2023

https://lesson.edu.ru/04/10

14

Meramiel, UX MOJIOKESHHUE B
[lepuoanueckoii cucreMe XUMUYECKHUX
sneMmenToB . 1. Menneneera u
O0COOCHHOCTH CTPOCHUS ATOMOB.
O6mue ¢puznyeckue cBocTBa
METAJIOB

09.12.2023

https://lesson.edu.ru/04/10




15

CrnnaBbl METaJIOB.
DJIEKTPOXUMHUYECKUH PSiJT HAIPSKEHUI
METaJIOB

16.12.2023

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOUCTBA BaKHEHIIINX
METaJUIOB (HATPHUH, KA, KaIbIUH,
MarHui, alFOMUHUN) U KX COCTMHEHUI

23.12.2023

https://lesson.edu.ru/04/10

17

XUMHUYECKUE CBOWCTBA XpOMa, MEU U
UX COeIUHEHUN

30.12.2023

https://lesson.edu.ru/04/10

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKeJe3a
U UX COCTUHECHUMN

13.01.2024

https://lesson.edu.ru/04/10

19

[TpakTtruueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33724 110 TEME
«Metamne»"

20.01.2024

https://lesson.edu.ru/04/10

20

HeMeTaJ'IJ'IBI, HUX TTOJIOXKCHUC B
[Tepuonueckol cucTeMe XUMUYECKHX
snemenToB M. Y. MenaeneeBa u
O0COOCHHOCTH CTPOCHUSI aTOMOB

27.01.2024

https://lesson.edu.ru/04/10

21

®u3nyecKkre CBOMCTBAa HEMETAIIOB.
AJUTOTpONIHS HEMETAUIOB (Ha IpUMepe
KHCIIOpOJa, cepbl, pocdopa u
yriieposia)

03.02.2024

https://lesson.edu.ru/04/10

22

XUMHYECKHE CBOMCTBA TAJIOTCHOB,
CEphl U UX COCTMHEHUI

10.02.2024

https://lesson.edu.ru/04/10

23

XuMHUYecKre CBOMCTBA a30Ta,
docdopa 1 ux coeAMHESHUH

17.02.2024

https://lesson.edu.ru/04/10

24

XUMHUYECKUE CBOWCTBA yIJIEPO/a,
KPEMHUS U UX COEMHEHHU I

24.02.2024

https://lesson.edu.ru/04/10

25

[IpumeHeHne BaKHEHIIINX HEMETAIIIOB
U UX COCTUHEHUHN

02.03.2024

https://lesson.edu.ru/04/10

26

O060011IeHNE U CUCTEMATHU3ALIUS
3HaHu# 1o TeMe «HemeTaiby.

09.03.2024

https://lesson.edu.ru/04/10




Brruncnenus o ypaBHeHHUIM
XMMHMYECKHUX PEAKLHN U
TEPMOXHMHUYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemienne

27 AKCIEPUMEHTAIBHBIX 3374 110 TEME 1 16.03.2024 | https://lesson.edu.ru/04/10
"HemeTtasuisr"»
K 5]

28 OHTPOJILHATL pabOTa TO TeMaM 1 30.03.2024 | https://lesson.edu.ru/04/10
«Metamel»y n «HeMeTaiuiey
Heoprannueckue u opranndeckue

29 KHUCII0Thl. Heoprannueckue u 1 06.04.2024 | https://lesson.edu.ru/04/10
OpraHUYeCKHUE OCHOBAHUS
AMoTepHbIe HEOpraHUYECKHE U

30 OPFATMHPCIHE COCAMHEHIA. | 13.04.2024 | https:/lesson.edu.ru/04/10
I'eneTnyeckasi CBsI3b HEOPraHUYECKHUX
Y OPTaHUYECKUX BEIECTB
Ponb xuMuu B obecrieueHuu
3KOJIOTHYECKOM 7|

31 . KOH, FHCPTETIHCCKOM 1 1 20.04.2024 | https://lesson.edu.ru/04/10
MUIIEBO 0€30MacHOCTH, Pa3BUTHH
MEIUIIUHBI
[IpencraBnenust 00 0OMIMX HAYYHBIX

32 MPHUHIUIIAX TTPOMBIIIIIEHHOTO 1 27.04.2024 | https://lesson.edu.ru/04/10
MOJTYYCHUS BKHEHIITUX BEIIIECTB
Yenose € BE

33 JIOBEK B MUPE BEIECTE H 1 04.05.2024 | https://lesson.edu.ru/04/10
MaTepHaioB

34 XuMHs U 310pOBbE YEIIOBEKA 1 11.05.2024 | https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus / T'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKIImoHEpHOE
obmectBo «M3narenbcTBo «lIpocBemenne»

* Xumus, 11 knace/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «J[PODA»; AkinonepHoe odmiectBo «M3aaTenbcTBO
«IIpocsemenue»

o Pymsuruc I'.E. Xumus 10 xiacc: yue6. mist o0ieo0pa3oBat. OpraHUu3aIimii:
6a3oBbiit yposensb/ I'.E.Pymsutuc, ®.I'. ®enpaman. - 5-¢ us.-
M.:npocsemienne,2019.-224 c.:u.

o Pymutuc I'.E.Xumus.11 kiacc: yue0. 11t o01ieodpa3oBat. opraHu3aiiuii:
6a3oBbiii ypoBeHb/ I'.E.Pym3utuc, ®@.I'.denpaman. - 7-e u3i.-
M.:npocgemienne,2020.-223 c.:u.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

COOpHUK METOIMYECKUX PEKOMEHIAIMM JIJIST yIUTENs, XUMUS
(6azoBbIlypOoBeHbB).Peanuzanus 00pa3oBaHus: METOUYECKOE TOCOOUe JIst
yunrens / KaBepuna A. A., [luuyruna
I'.B.; mox pen.I'. B. [Imuyrunoii. M. : ®I'bHY «MHcTuTYT CTpaTerun
passutus odpazoBanus PAOy, 2022 81 c.:u.

OU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmunoreka LIOP



