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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHUHM Ha YPOBHE CpeHEero oduiero oOpa3zoBaHusi pa3paboTaHa Ha
ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoii
Oenepauun», TpeOOBaHUI K pe3ynbTaTaM OCBOEHUA (enepanbHO 00pa3oBaTeNbHON
nporpaMmbl  cpeaHero ooOmero ob6pazoBanus (DPOII COO), mnpencraBieHHBIX B
denepanbHOM rocynapcTBeHHOM obOpaszoBaTenbHoM cTangaapte COO, ¢ yuérom Konmeniuu
npernojaBanus ydyeOHOro mpenMera «XuMHUS» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3ylolMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX NOJIOKEHNA «CTpaTeruu pa3BuTHs BocnuTaHus B Poccuiickoin dexepanuu Ha
nepuoa a0 2025 roga» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe NporpaMMmbl MO XUMHH, K OINpPEACICHHUIO 00Ien

CTpaTeruy OOY4YeHHUs, BOCIUTAHUS M PA3BUTHS OOYYAIONIUXCS CPEJCTBAMU Y4eOHOTO
npeameta «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBWJIM KOHIICNITYaJIbHBIC
nosioxenuss GI'OC COO o B3auMOOOYCJIOBICHHOCTH II€JICH, COJAEp)KaHMs, PEe3yJIhTaTOB
o0ydeHus u TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMmudeckoe oOpa3oBaHHE, II0JydyaeMoOe€ BBIIMYCKHUKaMU 001eo0pa3oBaTeIbHON
OpraHu3alluy, SBISIETCS HEOThEMJIEMOM 4YacThlo X o0pa3oBaHHOCTH. OHO CIIYXKHUT
3aBEPIIAIONIMM ATANlOM peajiu3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFHOUEBBIX
IIEHHOCTEN, MPUCYIIUX IIEJIOCTHOW CHUCTEME XHUMHUUYECKOro o0pa3oBaHHUs. IJTH IIEHHOCTH
KacaroTCs MO3HAHMS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpPhI
YeJIoBEeKa, a TaKKe OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO H
npupoaHoi cpene. Peanmusyercss xumudeckoe oOpa3zoBaHUE OOY4YAIOIIMXCS Ha YpPOBHE
CpelHero oo01ero o0pa3oBaHusl CPeCTBAMU YU4EeOHOTO MpeaMeTa «XUMUs», COJlepKaHue U
MOCTPOCHHE KOTOPOTO OMpENENIEHBl B MpOorpaMMe Mo XMMHH C Y4E€TOM CHEIU(PUKH HAYKH
XUMHH, €€ 3HAUCHUS B NMO3HAHUU MPUPOJBI U B MaTePUAIBHON KM3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX IIeJIel U MPUHIIMIIOB, XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero oomero oopasoBanus B Poccuiickoit deneparum.

XUMHS Kak OJJIEMEHT CHCTeMBbl €CTECTBEHHBIX HAayK HrpaeT ocoOyio poiib B
COBpPEMEHHOW ITMBWJIM3AIlMHA, B CO3JaHWM HOBOW 0as3pl MaTepuaabHOM KyJabTypbhl. OHa
BHOCHUT CBOM BKJIaJ B (DOPMHUPOBAHME PAIMOHATHHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE
[IEJIOCTHOTO MPEICTABIEHUSI 00 OKPYKAIOIIEM MUpPE KaK O €IMHCTBE MPHUPOJIbI M YETIOBEKa,
KoTopoe (GOopMHpYEeTCsT B XUMHUU HA OCHOBE IIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaroUIero MUpa, OCO3HAHUSI B3aUMOCBSI3H MEXK]ly CTPOEHUEM BEIIECTB, X CBOMCTBAMU
¥ BO3MOXKHBIMH 00JIACTSMH IPUMEHEHHUS.

TecHo B3aMMOAEHCTBYST € [JPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHS cCTajia
HEOTHEMJIEMON YaCcThI0 MUPOBOM KYJIBTYpbI, HEOOXOAUMBIM YCIOBHEM YCIICITHOTO TpyAa H
KU3HU Kaxxaoro wieHa oOmectBa. CoBpeMeHHasi XUMUsI KaK HayKa CO3MJaTelbHas, Kak
HayKa BBICOKMX TEXHOJOTHM HaIpaBlieHa HA pELICHUE TJI00ANbHBIX MPOOIEM YCTONYMBOTO
pPa3BUTUSL 4YEJIOBEUECTBA — CBHIPbEBOM, JSHEPreTHYECKOW, MHILNEBOM, HKOJIOTMYECKON
0€30MacHOCTH U OXPaHBbI 3I0POBbSI.

B cootBeTcTBUUM C OOUIMMHU TEMSIMU M MPUHIUNIAMHA CPEAHETO 00IIero oOpa3oBaHMUs
cogepkanne mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIi  ypOBEHb HU3YUYEHUS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOJArOTOBKY OOYYaroluXcs,



HEOOXOJUMYIO WM JJi1 BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUCHTUPOB, YCIEIIHOTO
BKJIIOYEHHUS B KU3Hb COIMYyMa, MPOJOKEHUS OOpa30BaHUS B Pa3IUYHBIX 001acTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnstonuMu nipeaMera «XuMus» SBIAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «OO0mass M HeopraHuueckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOI HayKH: CHUCTeMa 3HAaHUM MO HEOPraHMYECKOH XUMUH (C
BKJIIOYEHHUEM 3HAHUU U3 OOIIeW XUMUM) U OpraHudyeckod Xumuu. @opMHUpPOBAHHUE TAHHOU
CHUCTEMbl 3HAHUW TPU HU3YYCHUU IMpeaMeTra O0O0ECIeYnBaeT BO3MOXXHOCTh PACCMOTPEHUS
BCEr0 MHOI000pPAa3usl BELIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUN XUMHUH.

Crpyktypa conaepkanus KypcoB — «Opranuueckass xumus» u «OOmas wu
HEOpraHuueckass XuMus» cPOpMHpOBaHA B MPOrpaMMe MO XUMUU Ha OCHOBE CHCTEMHOIO
MoJX0/Ja K M3YyYCHHIO y4eOHOro marepuaja U oOyCJIOBJIEHA MCTOPUYECKU OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUN HA OMPENCIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpraHu4ecKon
XMMHUM BEIIECTBA pPACCMATPUBAIOTCA HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OpPraHMYeCKUX COCAMHECHUH, a TaKXKE€ Ha YPOBHE CTEPEOXUMHYECKUX M IJIEKTPOHHBIX
IpeACTaBICHUN O CTPOSHHUH BeliecTB. CBeICHHS 00 M3y4aeMbIX B Kypce BEIIECTBaX JAI0TCs
B Pa3BUTUM — OT YTJIEBOJOPOJIOB JIO CIOKHBIX OMOJOTHYECKH aKTUBHBIX COeAuHEHUH. B
Kypce OpraHMYeCKON XMMHUU IMOJYyYaroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
obOmero o0pa3oBaHMs  IEPBOHAYANLHBIC TIPEJACTABICHUS O  XUMHUYECKOW  CBSI3H,
KJIaCCU(PUKAITMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT X CTPOCHHS,
0 XUMHUYECKON PEaKLH.

[Ton HOBBIM YIJIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOTO YPOBHS pacCMaTpUBAETCS
U3Y4YeHHBI Ha YpOBHE OCHOBHOIO OOIero oOpa3oBaHUsA TEOPETUUYECKUU MaTepuan Hu
(akTONOTMYECKHE CBEJCHHUSI O BEUIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0mas U HeopraHuueckass XUMUs» 00YyJarolIUMCsl MPEOCTABIAETCS BO3MOXKHOCTD
OCO3HATh 3HAYECHHE IMEPUOJUYECKOrO 3aKOHA C OOIIETEOPETHUYECKUX U METOJI0JIOTHYECKUX
NO3UIUH, TIyO)Ke TOHATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMI STOr0 3aKkoHa — OT
o0o01aromne 10 0ObSICHSAIOMICH U TPOTHO3UPYIOIESH.

Ennnas cucrema 3HaHMM O BaXXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U IPUMEHEHUH, a TAKXKE O XUMUUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
MpoTeKaHus JonoiiHseTcs B Kypcax 10 u 11 kiiaccoB anemMeHTaMu CoepKaHusl, UMEIOIIUMU
KYJbTYPOJIOTUYECKUA U TPUKIAIHONW XapakTep. JTH 3HAHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aHUMOCBA3W XMMHUHU C JAPYTMMHM HAayKamMHu, PacKpbIBalOT €€ pojb B II03HABATEIBHOU H
MPAKTUYECKOHN JIESITEILHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K IIPOIIECCY
TBOpYECTBA B OOJIACTU TEOPUH M NPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTaroT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MpoOiemMax,
CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh WH(OpPMAIMI0O W TPUMEHATH €€ A
MONOJIHEHUST ~ 3HAHWW,  PELICHHS  MHTEJUIEKTYyaJlbHBIX M JKCIEPHUMEHTAIBHBIX
MCCIIeIOBAaTeNhCKUX 3a7ad. B 1emom copepkanne ydeOHOTO mpeaMera «XHUMHS» JaHHOTO
YPOBHS U3YYCHUS] OPUEHTHUPOBAHO HA (HOPMHUPOBAHUE y O0YHAIOIIMXCS MUPOBO33PEHUYECKOM
OCHOBBI 111 TMOHUMaHusi (Quiocodckux wuaeH, TaKUX KakK: MaTepHalbHOE €JIUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM
U CTPOCHUEM, ITO3HABAEMOCTHh NPHUPOJHBIX SBICHUNM NYTEM OSKCIEPUMEHTA U PELICHUS



MIPOTUBOPEUMI MEXKAY HOBBIMU (DaKTaMH M TEOPETUUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE
pOJIM XMMHUHU B PEUICHUU DOKOJOTMYECKUX IMpoljieM, a Takxke MpoljeM cOepexeHus
HSHEPreTUYECKUX PECYPCOB, ChIPhs, CO3aHMs HOBBIX TEXHOJIOTHMI U MaTepUasoB.

B mnnane pemieHus 3aaad BOCIUTAHUS, PA3BUTUA U COLMAIM3ALUU OOYYAIOIIMXCS
MPUHATBIE MPOTPAMMOM MO XUMHHM TOAXOJbI K ONPEIEICHUI0 COJIEPXKAHUS U TOCTPOEHUS
IpeaMeTa MpeayCMAaTpUuBalOT (POPMUPOBAHUE YHHUBEPCAJIBbHBIX YYEOHBIX JEHCTBUH,
UMerIKX 0a30BO€ 3HAYEHHUE ISl PA3IMYHBIX BUAOB JIEATEIBHOCTH: pEUICHUS NpoOieM,
MOUCKa, aHalu3a U 00paboTku WHOOpPMAIMK, HEOOXOJUMBIX Il MPUOOPETEHUS OIbITa
MPAKTUYECKON M HCCIIEOBATEIbCKON NESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTtuke npenojiaBaHus XUMUU KaK Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHus,
TaKk M Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHMs, MPHU OMNPENEICHUU COAEpKATEIHHOU
XapaKTePUCTUKH 1IeJIed M3y4YeHHUs MpeMeTa HaIpaBICHHEM MEePBOCTENEHHON 3HAYMMOCTH
TPaJULIUOHHO TPU3HAETCS (QOPMUPOBAHUME OCHOB XHMMHMYECKOW HAyKd Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOMN JESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO U3
KOMIIOHCHTOB MHPOBOU KyJIbTypbl. C METOIUYECKONW TOYKH 3PEHUS TaKOW TMOIXO0I K
OTIPEJICIICHHIO 1IeJIeH U3yUeHHUs MpeaMeTa SBISICTCS BIIOJIHE ONPABAAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUs TJIABHBIMH LIETSIMU U3YUYECHHS MpeaMeTa « XUMHUS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBIISITOTCS :

o (dopMuUpOBaHUE CUCTEMbl XUMHYECKUX 3HAHWUN KaK Ba)KHEUIIIEH COCTABIISIIOICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpaA, B OCHOBE KOTOPOW JIEKAT KIIIOYEBBIC
NOHSTHS, (yHIAMEHTalTbHbIE 3aKOHBl W TEOPUU XUMHUHU, OCBOCHHUE S3bIKA
HayKd, YCBOCHHME W TOHMMAaHHWE CYUIHOCTH JOCTYIHBIX O0O0OOIICHHI
MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpPUEH WX PAa3BUTUA U
CTaHOBJICHUS;

o (QopmMupoBaHHEe U pa3BUTHE MPEACTABICHHN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XMMHUYECKUX PEAKIUN, HEOOXOTUMBIX NJIsi MPUOOPETEHUs yMEHHM
OpPUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUUECKHUX SIBIICHUN, UMEIOIIUX MECTO B
MIPUPO/IE, B MPAKTUYECKON U TTOBCEHEBHOM KU3HH;

e pa3BUTHE YMEHHN U CMOCOOOB JAESITEILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM  XHMHYECKOTO  DJKCIEPUMEHTa,  COONIOJIEHNEM  MPaBUI
0e301acHOr0 OOpaIeHUs ¢ BEIICCTBAMH.

Hapsiny ¢ atum, coaep:karelibHasi XapaKTepUCTUKA LeJel U 3a/1ay U3y4eHUs] IIpeaMeTa
B MpOrpaMMme [0 XHMHUU YTOYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMU B CUCTEME CpeaHero odmiero oopasoBanusi. CeroaHs B MPENnoiaBaHUN XUMHUH
B OoubIiel CTENMEHW OTHAETCS MPEANOYTEHUE MPAKTUIECKON KOMIIOHEHTE COJCP KAHMS
oOydeHMsl, OPHUEHTHPOBAHHOW HA TMOATOTOBKY BBIITYCKHUKA 00IIe00pa3oBaTeILHON
OpraHu3alliy, BIIAJICIONIET0 HE HA0OpOM 3HAHWH, a (YHKIIMOHAIHHOW TPaMOTHOCTHIO, TO
€CTh CIocO0aMH U YMEHUSIMH aKTUBHOTO MOJYYEHHS 3HAHUM U MPUMEHEHHUS UX B pealibHOU
KU3HU TSl PEIICHUS TPAKTUISCKUX 3a71a4.

B cBs3u ¢ 3TUM npU HM3yYEHHHM MpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEE 3HAYCHUE
MpUOOPETAIOT TaKKE LEJIH U 33]]a4H, KaK:



aganTtanus oOydamoIIMXCAd K YCIOBUSIM JWHAMUYHO pa3BUBAIOLIETOCS MUpA,
(opMHUpOBaHNE HMHTEIJIEKTYalIbHO PA3BUTONM JMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYIHHUYECTBY, CaMOCTOATEIbHOMY MNPHUHITHIO TPAaMOTHBIX PEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

(opMupoBaHUE y OOYyYarOIIMXCSl KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHLIUN),
MMEIOIMX YHHUBEPCATbHOE 3HAYEHUE MJIA pa3IMYHBIX BHUIOB JESATEIbHOCTH: PEIICHUS
npo0yemM, MoucKa, aHanuza U o0paboTKu MH(OpMaLU, HEOOXOAUMBIX AJII MPUOOPETEHHUS
OMbITa NEATEIbHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKeE IS
OLICHKM C TO3UIMUH OSKOJOTWYeCKOM O€30MacCHOCTU XapakTepa BIUSHUS BELIECTB H
XUMHYECKUX MPOIECCOB HA OPTaHMU3M YeJIOBEKA U MPUPOJHYIO CPENy;

pa3BUTHE  TO3HABATEIbHBIX HMHTEPECOB, MHTEJUICKTYaJIbHBIX W  TBOPYECKUX
CrocoOHOCTEN 00yYaroIMXcs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPHOOPETaTh HOBbIE 3HAHUS
[0 XUMUU B COOTBETCTBUHU C U3HEHHBIMU MOTPEOHOCTSIMHU, UCIOJb30BATh COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJOTHMHU JJIA MOMCKA M aHalu3a Y4eOHOW M Hay4dyHO-TIOMYJSPHOM
UH(pOPMAIIMK XUMUYECKOTO COAEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Yy OOYYAIOIIUXCS AaCCOLMATUBHOIO U JIOTUYECKOTO
MBIIIJICHUS, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TMpPU I[UJIAHUPOBAHHUM M  TPOBEJICHUU XUMUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydyaromuxcsi yOeKIEHHOCTH B T'YMaHHMCTUYECKOW HaIpPaBICHHOCTH
XUMHHM, €€ BaXXHOM poJM B peHIeHUWH TIJI00ajJbHBIX MPOOJIeM  palruoHaIbHOIO
IPUPOJIOTIOIH30BAHUS, TTOMOJIHEHUS YHEPIreTHYECKUX PECYPCOB U COXpPAHEHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHUS K TPHUPOAE U CBOEMY
3I0POBbIO, a TaKke MPUOOPETeHHs OIbITa HCIOJIb30BAHUS TOJYUYCHHBIX 3HAHUU JUIs
OPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYECKUMU SBICHUSIMH.

B ydeObHOoM maHe cpemHero oOmero oOpa3oBaHHUS TpeaAMET «XHUMHS» 0a30BOro
YPOBHS BXOJHT B COCTaB MpeAMETHOMN o0nactu «EcTecTBEeHHO-HAYUYHBIEC TPEAMETHIY.

OO61iee uncIo YacoB, OTBEAEHHBIX /I U3yUEHHUsI XUMUHU, HA 0230BOM YPOBHE CPEIHETO
obmero o6paszoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 vaca (1 gac B Henemo), B 11
kiacce — 34 gaca (1 yac B Hezeno).

COJEPKXAHME OBYUYEHUA
10 KIJACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[Ipeamer opraHMyeckod XUMHUHU: €€ BO3HUKHOBEHHME, Pa3BUTHE M 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB U MaTepuanoB. Teopus CTpOEHHUS OpPraHUYECKUX COEIUHEHUM
A. M. bytnepoBa, €€ OCHOBHbIe MOJOKEHUSA. CTpPyKTypHbIE (DOPMYNBI OpraHUYECKUX
BeliecTB. ['oMororus, uzoMepus. XUMHUYECKAsl CBSI3b B OPraHUYECKUX COCIUHEHUSX —
OJIMHAPHBIC U KPATHBIE CBSI3H.



[IpencraBienne o0 KiIacCU(pUKAaLUKM OpraHUYECKUMX BemectB. HomeHnknaTypa
OpraHUYeCKUX COCAUHEHMM (CHCTeMaTH4ecKas) W TPUBHUAJIbHBIC HA3BaHUSI BaKHEHIIUX
IIPEACTABATEIIEH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METO/IBI U3yUEHHMS BEIIECTB U MX IPEBPAIICHUMN: O3HAKOMIICHHE
c oOpa3uaMy OpPraHMYECKUX BEIIECTB M MaTepHallaMM Ha UX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJT OpTaHUYECKUX BELIECTB, HAOIIOEHNE U ONTUCAHUE JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAILICHUIO OPraHMYECKUX BEIIECTB MPU HarpeBaHuu (TUIaBieHHE, OOYIJIMBaHUE M
rOpeHue).

Yriaesoxopoasl

AJNKaHbI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHM PAA. MeTaH M 3TaH — NPOCTEHIINE
NpPE/ICTABUTENN AJKAHOB: (DPU3MYECKHE W XUMHUYECKHME CBOMCTBA (pEakUUU 3aMelleHHs U
rOpeHusl), HaX0KJI€HUEe B MPUPOJIE, OJYYCHHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUH pAn. OTUIEH W MNPONUIEH —
OpOCTEHIINe MNPEICTABUTEIN AJIKEHOB: (U3MUECKHE M XMMUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHMS, TAJTOT€HUPOBAHMS, TUAPATALUN, OKUCICHHS U MOJUMEPU3ALINH), TTOJyYeHHE
U TIPUMEHECHHUE.

Anxanuensl: 6yragueHn-1,3 u metminOyraauen-1,3: ctpoeHre, BaKHEWIINE XUMUYECKHE
CBOICTBA (peakius noauMepusanun). [lonyyeHne CHHTETHUECKOTo KayuyyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psia. ALETUIeH —
NPOCTEHIINI TpEeACTaBUTENb AJKWHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUYECKHE
CBOICTBA (peaKkiuy TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHHUS), TOyYEeHUE U
IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (PpuU3MUecKHe M XMMHYECKUE CBOMCTBA (peakiuu
rajoOreHUpOBaHUs U HUTPOBAHHUS ), IOJIydYEHUE U NIPUMEHEHUE. Toayon. cocmas, cmpoeHue,
Qusuueckue U XumuueckKue C80UCMEA (peaKyuu 2al02eHUPOBAHU U HUMPOBAHUS),
nonyyenue u  npumenenue. TOKCHUYHOCTh apeHOB. ['eHeTMyeckas CBS3b MEXKIY
YII€BOJOPOJIaMHU, MPUHAIICKAIIUMHU K Pa3JIUYHBIM KJIACCaM.

[IpuponHble WCTOYHUKH YIJIEBOAOPOAOB. IlpupomHbiii ra3 u momyTHbIE He(TSIHBIC
ra3el. Hedgtes n €€ mpoucxoxnenue. CrocoObl mepepabOTKu HEPTH: MEPEroHKa, KPEKUHT
(TepMHUYeCKHM, KaTaMUTHYEeCKHi), mwmpoau3. [IpoaykTel mepepaboTku HepTH, UX
MPUMEHEHUE B TMPOMBINIUICHHOCTH U B ObITy. KaMeHHBIII yroib W MPOAYKTHI €T0
nepepadoTKy.

DKCIEpUMEHTAIIbHbIE METO/Ibl U3YyUEHHS BEIIECTB U UX NMPEBPAICHUN: 03HAKOMIICHHUE
Cc oOpa3mamMu IUIaCTMACC, KaydykKoB H pe3uHbl, kouiekimu «HedpTts» u  «Yromby,
MOJEIMPOBAHUE  MOJIEKYJ  YIVIEBOJOPOJOB M  TaJOr€HONPOM3BOJHBIX, IPOBEICHUE
[PaKTUYECKON pabOThI: MOTYyUYECHHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluncnenuss Mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00BbEMA, KOJIMYECTBA

MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEIIECTB WM NPOJYKTOB PEAKIIUH).

Kucsopoaconep:kamme opranHnyecKkue coeIMHEeHU

[IpenenbHble OJHOATOMHBIE COUPTHL. MeETaHONM M 3TAaHON: CTpOeHUe, (PU3NYecKue M
XUMHUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMM METaJUlaMH, TaJOT€HOBOJIOPOIaMH,



ropeHue), MnpuMeHeHue. BoaoponHble CBSI3M MEXIy MOJIEKyJIaMH choupToB. /[lelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoOroaToMHbl€ CHHUPTHL. ODTUJIEHTIMKONAb W T[JIULEPUH: CTPOEHUE, (pu3nyeckue u
XUMHYECKUE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMUA METAJJIaMH, KaueCTBEHHas
peakiusi Ha MHOTOaTOMHbIe crnupThl). JleiicTBue Ha opranu3M uyenoBeka. [IpumeHeHue
IIMLEPUHA U STUIICHTJIUKOJIS.

@deHos: CTpOoeHHE MOJIEKYJbl, (U3HUECKHE M XUMHYECKHE CBOWCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue penona.

Anpnerunpl U kemouwvl. DopmanbAeruia, aleTanbAeTU]l: CTpoeHHe, (U3UYECKUE U
XUMHYECKUE CBOMCTBA (pEaKLMHU OKUCIEHUS U BOCCTAHOBJIIEHUS, KAUECTBEHHBIE PEAKIIUH),
NOJIyY€HUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHCIOTH. MypaBbuHasi M YKCYCHas
KUCJIOTBI: CTpOeHue, (pU3MUecKue U XMMHUUYECKHe CBOWCTBA (CBOMCTBA, 0oOIIMEe Ui Kiacca
KUCJIOT, peakuus 3TepU(UKaLNU), ToJlydeHre U npumeHeHue. CteapuHoOBasi U OJEMHOBAs
KHUCJIOTHl KaK TMPEJICTAaBUTENIM BBICIIUX KapOOHOBBIX KHCJIOT. MpbUla Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe JACHCTBUE.

Cnoxknble 3(Upbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHUCHOT. ['MIPOSU3 CHOMXKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KilaccuPUKalusg yrieBoAoB (MOHO-, AM- M MOJHCAXapPUIbI).
['mroko3a — mpocTeluii MOHOCaxapua: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbl, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aumojenctBue ¢ ruapokcuaoM Menu(Il), okucienne aMmMruadHbIM
pactBopoM okcuna cepebpa(l), BoccTaHoBieHue, OpOKEHHE TIIOKO3bl), HAaXOXKIEHUE B
npupoje, IpuMeHeHue, onoaornyeckas poiib. @orocuuTes. PpyKkTO3a KaK U30MEP TIIFOKO3BI.

KpaxmMan wu wemtono3a kak mpupoaHble noiuMmepbl. CTpoeHuE KpaxMalia U
LEJUTI0NI03bl. DU3MYECKHE M XUMHUUYECKHE CBOMCTBAa Kpaxmana (THAPOIN3, KauyeCTBEHHAas
peaKiusi C UOJ0M).

DKCIEpUMEHTAIIbHBIE METOJAbl M3YUEHHUsI BEUIECTB M UX IMPEBPAILCHUI: MPOBEICHHUE,
HAOJIIOICHUE U OIMMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, Ka4eCTBEHHbBIC
peaKUi OJHOATOMHBIX CIHUPTOB (OKHUCIEHHME 3TaHoa oKcuaoM Menu(Il)), MHOTOaTOMHBIX
CIIUPTOB (B3auMOJAEHCTBUE THIepruHa ¢ ruapokcuaoM Meau(Il)), anpaerunoB (oKuciIeHUE
aMMUa4yHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(Il), B3ammonelicTBue
KpaxMajia ¢ HOJIOM), MPOBEAECHUE MPAKTUUYECKON padOThI: CBOMCTBAa pacTBOpa YKCYCHOMU
KHUCJIOTHI.

PacuéTHbie 3anaum.

Brerunciennss mo ypaBHEHHI0O XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA MJIM MPOJYKTAa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 MCXOJIHBIX BEIECTB WM NPOJYKTOB PEAKIIUH).

A3zoTcoaepxkaliye OpraHMuyecKue COeINHEHN.

AMUHOKHCIIOTHI Kak am(pOTepHblE OpraHuyeckue coeauHeHus. Dusudeckue wu
XUMHUYECKHE CBOMCTBA AMUHOKUCIOT (Ha HpuUMepe IuiuHa). buonormyeckoe 3HaYeHUE
aMuHOKHCHOT. [lenTuas.



benku xak mpupoaHbIe BHICOKOMOJEKYIISIpHBbIE coenuHeHus. [lepBudHas, BTopudHas u
TpeTUYHAsi CTPYKTypa OenkoB. XWMHUECKHE CBOMCTBa OEIKOB: THIPOJN3, JACHATypalus,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCIepUMEHTAIbHBIE METO/IbI U3YUYCHHSI BEIIECTB U MX MpEBpallleHuii: HaOII0ACHHE U
OMKCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JCHATypalus OCNKOB MpU HAarpeBaHWU, LIBETHBIC
peaKkiu OEJKOB.

BbicokoMoJIeKyIsIpHBIE COeINHEHUSI

OCHOBHBIE TIOHATHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED, TOIHMED,
CTPYKTYpHOE 3BEHO, CTETICHb IMOJMMEPH3AIHU, CPEAHssT MOJeKyasipHas macca. OCHOBHBIC
METOJBl ~ CHHTE3a  BBICOKOMOJEKYJISPHBIX  COCAUHEHWA —  TOJUMEpU3alus U
TIOJTUKOH ICHCAITHSI.

OKCIIepUMEHTATbHBIE METOJIbI U3yYCHUS BEIIECTB U WX MPEBPAILICHHUI: 03HAKOMIICHHE
¢ o0pasramMu MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyIyKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanuzarust MeXIIpeIMETHBIX CBSI3CH MPH U3yYEHUH OpraHuveckoi xumun B 10 kimacce
OCYIIIECTBIISIETCS Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
TIOHSATHH, SIBIISIOMINXCS CHUCTEMHBIMH I OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKITA.

OOmue ecTeCTBeHHO-HAYYHBIC TMOHSTHS: SBICHHE, HAYyYHBIH (akT, THIIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHHTE3, KiIacCH(UKAIUs, MEePHOANYHOCTh, HAOIIOJCHHE, H3MEpEHHeE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

dwuszuka: Marepus, JHEpPrHs, Macca, aTroM, JJIEKTPOH, MOJEKyJa, JHePreTHUYSCKUM
YPOBEHB, BEIIECTBO, TENIO, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3HMUECKUE BETUIHHEI
Y CIMHUIIBI UX U3MEPEHUSI.

buonorus: kieTka, opranmsM, omochepa, 0OMEH BelIeCTB B opraHu3Me, (pOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelIecTBa (OCIKHU, YTIIEBOIbI, KUPBI, PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE IOPOIBI, TIOJE3HBIC NCKOMIAEMbIe, TOITHBO, PECYPCHI.

TexHonmorusi: TNUIIEBBIE TPOAYKTHl, OCHOBBI PAIMOHAIBHOTO TMHUTAHWS, MOIOIIHNE
CpEICTBa, JICKAPCTBECHHBIE W KOCMETHYECKHE Tpenaparhl, MaTepHalibl U3 NUCKYCCTBCHHBIX H
CUHTETUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne 0CHOBbI XUMUU

XUMHUYECKUNA 3leMEHT. AToM. Sapo aroMa, HW30TONBI. DJIEKTPOHHAs O0OOJOYKA.
DHepreTHYecKne YpOBHHU, TIOJYyPOBHH. ATOMHBIE oOpOWTanu, s-, P-, 0- DJIEMEHTHI.
Oco0OeHHOCTH pacTpeeieHus] IJIEKTPOHOB IO OpPOWTANSIM B aTOMax JJIEMEHTOB MEPBBIX
Y4eThIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaAIIUS aTOMOB.

[Tepuonnueckuit 3akoH u Ilepumoamyeckas cucrema xumudeckux saemeHToB JI. U.
MenpaeneeBa. CBsi3b mepuoauMyeckoro 3akoHa u llepuonnueckor CHCTEMBI XUMHUYECKHX
aneMmeHToB [. 1. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS] CBOMCTB XMUMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIOKHBIX
BEILIECTB 110 rPyMNIaM U repuoaaM. 3HaueHUe MEpUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKasi CBsI3b. BuIbl XUMUYECKOW CBS3U (KOBaJICHTHAsS
HEMoJIApHas U MOJspHasi, MOHHAsI, MeTaJInyeckas). MexaHu3Mbl 00pa30BaHMs KOBAaJEHTHOM
XUMUYECKOM CBsi3u  (OOMEHHBI W JOHOPHO-aKLENTOpHBIN). BomopoaHass  CBs3b.
BanentHoCTh. Dn€EKTpOOTpULIATENBHOCTD. CTENEHb OKUCIEHUS. IOHBI: KATUOHBI U AaHUOHBI.

BemecTBa MOJIEKYJISIDHOTO M HEMOJIEKYJSIDHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa BEUIECTBA. THIBl KPUCTALINYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT
TUIIA KPUCTALUIMYECKOU PEIIETKH.

IlonsiTe O nucnepcHBIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JI0JIsl BELIECTBA B pacTBOPE.

Knaccudukanus Heopranuyeckux coenauHeHuil. HomeHkiaTypa HeOpraHM4ecKux
BEIECTB. ['eHeTHUecKash CBSI3b HEOPraHWYECKUX BELIECTB, NMPUHAMIEKAIINUX K Pa3IMYHBIM
KJIacCaM.

Xumuueckast peakuus. Knaccupukanuss XMMUYECKUX PEAKUUNd B HEOPraHUYECKOW W
OpPraHWYeCKOM XHMMHUHU. 3aKOH COXPaHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W
MPEBPAILICHUS SHEPTUM TPU XUMHUYECKUX PEaKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3iduuHbIX (akTopoB. OOpaTUMbIE peakiuu.
Xumuueckoe paBHoBecue. DakTOphl, BIUAIOLNIME HA COCTOSSHUE XMMUYECKOIO PaBHOBECHS.
[Tpuanun Jle larense.

Onektponutndeckas auccoruaius. CuabHble U cliadble 3JIeKTpoduThl. Cpena BOIHBIX
PacTBOPOB BEILLECTB: KHUCIIAsl, HEUTpaJIbHAs, IIEIOYHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

DKCIEpUMEHTAJIbHBIE METO/Ibl U3yUEHHUsI BEIIECTB U WX IPEBPAILLECHUI: JEMOHCTpAIUs
tabiun «[lepuonnueckas cucrema xumuueckux snemeHToB J[. . MeHneneeBay, usyueHue
MoJieNie KPUCTATMYECKUX PEHIETOK, HAONMI0JIeHNe W OINHCaHHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3liokKEHUE MEPOKCHAa BOAOPOJAa B MPUCYTCTBUM KaTalu3aTopa,
ONpENIeNICHHE CpeAbl PACTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAJIBHOIO HWHIWKATOPA,
peakuuu HMOHHOTO OOMEHa), MpPOBEACHUE MPAKTUUECKOW paboThl «BnusHUE pa3audHBIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

PacuérHbie 3anaum.

Pacu€Tel mo ypaBHEHMSIM XMMWYECKHX PEAKLIHM, B TOM YHCIE TEPMOXUMHUYECKHUE
pacy€Tel, pacy€Thl C UCIIOJIB30BAHUEM ITOHATHS «MACCOBAs I0JIs BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. [lonoxenne HemeramnoB B llepuoamyeckoil cucTEME XUMHUYECKHUX
anemenToB J[. M. MenneneeBa u 0coOEHHOCTH CTpoeHHs aToMOB. Du3mveckue CBOWCTBA
HEMETAJUIOB. AJUIOTPONUS HEMETa/lIoOB (Ha MpHUMeEpe KHCIopoaa, cepwl, ¢ocdopa u
yIIIepoaa).

XVWMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAJUIOB (TallOTEHOB, Cephl, a3ota, docdopa,
yriaepoga M KPEMHHs) M HMX COEIWHEHHH (OKCHAOB, KHCIOPOACOIAEPKAINX KHUCIOT,
BOJIOPOJHBIX COCTUHEHHUI).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.



Mertamisl. [lonoxenue metamnoB B llepuoanueckoil cuctemMe XUMHYECKUX SJIEMEHTOB
. . MengaeneeBa. OcoOEHHOCTU CTPOCHHS JJIEKTPOHHBIX O0OJOUEK aTOMOB METaJUIOB.
OO6mue ¢usnueckue cBorcTBa MeTaioB. CIIaBbl METAIOB. DIEKTPOXUMHYECKUM Psif
HaIPsKEHUW METaJI0B.

XUMUYECKHE CBOMCTBA BaXXHEUIIUX METAUIOB (HATpUM, Kadui, KajdblMi, MarHui,
ATIOMUHUM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHEHUM.

O61mue crocoObl nosyuyeHus MetauioB. [I[puMeHeHrne MeTasuioB B ObITY U TEXHHKE.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YYCHHSI BEIIECTB M HMX IMPEBPALICHUN: H3YYEHUE
KOJUTeKIIMM «MeTalljibl M CIUIaBbl», 00pa3I0B HEMETAIJIOB, PEIICHUE IKCIEPUMEHTATbHBIX
3a7a4, HaOJIOJICHHE U OIMCAaHWE JICMOHCTPALIMOHHBIX U JIaDOPaTOPHBIX  OIBITOB
(B3anMOICMCTBUE THAPOKCHIA aATFOMUHUS C pAaCTBOPAMH KHUCJIOT U IIEJIOYEH, KAYECTBCHHBIC
peaKkIuu Ha KaTHOHBI METAJIJIOB).

PacuétHnle 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa ra30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, PaCYEThI Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponr xumuum B oOecrle4eHHMH DKOJOTHYECKOW, HHEPreTHUYECKOM | MHIIEBOM
0€30MacHOCTH, Pa3BUTUU MEAUIMHBI. [IoHSATHE O HAYYHBIX METOJax MO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIIUH.

[IpencraBnenuss 00 0OMMX HAYYHBIX NPUHIMIAX MTPOMBIIUIEHHOTO MOJIYYeHHS
BAXHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MaTEpPUAJIOB: BAXKHEHWILIHE CTPOUTEIIbHBIE MAaTEpHalbl,
KOHCTPYKLIMOHHBIE MaTEpUaJIbl, KPACKU, CTEKJIO, KEpaMUKa, MAaTepUAIIbI ISl DJIEKTPOHUKHU,
HaHOMAaTepHuasbl, OpraHUYeCKUe U MUHEPAIbHbBIE YI0OPEHHUS.

XWUMUs U 310POBbE UYEJIOBEKA: MPABUJIA HCIOJIB30BaHUs JIEKAPCTBEHHBIX MPENapaToB,
npaBmiia 0€30MaCHOTO HCIOJIb30BaHUS IMpenaparoB OBITOBOM XWMHH B TIOBCEIHEBHOMU
KU3HU.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexXInpeaAMeTHBIX CBSI3el NP M3yUYeHUH OOIIeH U HEOPraHUIECKOH XUMHHU
B |1 kijacce ocCylIeCTBISETCS 4Yepe3 HUCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W IIOHATUH, SBISIIOIIMXCSA CHCTEMHBIMHU JUISl OTACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTecTBeHHO-HAYYHbBIC TMOHSATHUS: HAy4YHBIA (PakT, THUMOTE3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KiIaccupukanus, TMEepUOJANYHOCTh, HAONIONEHWE, OSKCIEPHUMEHT,
MOJICJINPOBAHUE, U3MEPECHUE, SABJICHUE.

®dusuka: Marepusi, SJHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTHBHOCTh, MOJICKYJIa, DHEPreTHYECKU YpOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE COCTOSHHE BEIIeCTBa, (U3WUYECKHE BEJIMYMHBI W CIWHHIBI WX HW3MEPCHHS,
CKOpOCTb.

buonorusi: knetka, opraHu3M, 3KOocucTeMma, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEILIECTB B OpPraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE TOPOIbI, MTOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.



TexHomorus: XHUMHYCCKasd IIPOMBIIIIJICHHOCTD, MCTAJLIyprus, IMpON3BOACTBO

CTPOUTCIIBbHBIX MaTcpualioB, CEJIbCKOXO03MCTBEHHOE IMpOn3BOACTBO, nuieBas
IMPOMBIINIJICHHOCTD, (bapMaI_[eBTI/IquKaﬂ IMPOMBIINIJICHHOCTDb, IMPOU3BOACTBO KOCMETHUUYCCKUX
nperaparTos, IMPON3BOACTBO KOHCTPYKIIMOHHBIX MaTrcpualioB, QJICKTPOHHAA

IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.

IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHSI OOYUYaIOIIUMUCS
nporpaMMm  cpeaHero  oOmero  oOpa3oBaHusi  (JIMYHOCTHBIM, METANpeAMETHBIM U
npeaMeTHbIM).  HaydHo-MeToauueckoil  OCHOBOW It pa3pabOTKH  IJIAHUPYEMBIX
pPEe3yIbTaTOB OCBOEHHUS MPOTPaMM CPEIHEro OOIIero oOpa3oBaHMs SIBISETCS CHUCTEMHO-
NeSATeTbHOCTHBIN TTOIXO.

B cooTBeTCTBUM C CHCTEMHO-JEATEIBHOCTHBIM TOJXOJAOM B CTPYKTYpE JTUYHOCTHBIX
pPEe3yIbTaTOB OCBOCHUS TpeaAMeTa «XHMHS» Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIICJICHBI CJICTYIONINUE COCTABIISFOIINE:

OCO3HAaHHE 00YYAIOUUMUCS POCCUMCKON TPaXKIAHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENLHOCTH M CAMOOIIPEIETICHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

IeJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TUYHOCTH HA OCHOBE KITFOYEBBIX
[IEHHOCTEW U UCTOPUUYECKHUX TPAJAMIIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTH O0YYaIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH NIEATEILHOCTH
[IEHHOCTHO-CMBICIIOBEIMU YCTAHOBKAMH, MPHUCYIIUMU IEIOCTHOW CHCTEME XHWMHUYECKOIrO
oOpa3zoBaHus;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYIbTYpbl U CIIOCOOHOCTH CTaBHUTH €A U
CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNabTaThl OCBOCHUS TMpeaAMeTa «XUMHS» JIOCTUTAIOTCS B €IMHCTBE
y4eOHOW ¥ BOCIHUTATEIBHOW JEATETBHOCTH B COOTBETCTBHU C T'yMAaHHCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJ€aJaMU POCCHICKOTO
TPaXXJAHCKOTO OOIIeCcTBa, MPUHATHIMH B OOIIECTBE HOPMAaMH W TpaBUJIaMHU TOBEACHUS,
CIIOCOOCTBYIOIIIMMHU ~ TIPOIleCCaM  CaMOINO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOTO
CTaHOBIICHHUSI IMYHOCTH 00YUaAIOITUXCS.

JInuHOCTHBIE pE3yIabTaThI OCBOECHUS npeaMera «Xumus» OTPaXKAIOT
c(hOpMHUPOBAHHOCTH OIBITA TIO3HABATEIILHOU U MPAKTUIECKON NEITETHHOCTH O0yUYarOIINXCs
M0 peaIn3aluy MPUHSITHIX B OOIIECTBE LIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHUA OOY4YarOUIMMUCS CBOMX KOHCTUTYLHMOHHBIX TIpaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;



MPEJCTABICHUS O COIMAJIBHBIX HOPMAaxX M MpaBUaX MEXKIUYHOCTHBIX OTHOIIECHUN B
KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JMEATENBHOCTH MPHU CO3JAaHUU y4E€OHBIX
MIPOCKTOB, PEHICHWHU YYEOHBIX U TO3HABATENbHBIX 3a7a4, BBIMOJHEHUH XUMHUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTU TOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JIPYTUX MPU aHAIU3E PA3IMYHBIX BUJOB YUCOHOU S TEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOT'O OTHOIIEHUSI K MCTOPUUECKOMY M HAyYHOMY HACJIEAUI0 OTEYECTBEHHOM
XUMUU;

YBXXEHUS K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHUSI HAYKH €CTh Pe3yJIbTaT JJIMTEIIbHBIX HAOII0ICHUH,
KPOTOTJIMBBIX SKCIIEPUMEHTAJIbHBIX TOMCKOB, MIOCTOSIHHOTO TPY/a YUEHBIX U MTPAKTUKOB;

UHTEpECa W II03HABATEJIbHBIX MOTHMBOB B TMOJYYEHHH M TIOCJICIYIOIIEM aHau3e
uH(OpPMAIIMH O MEPEIOBBIX IOCTUKEHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMMUHU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTU OIIEHUBATh CUTYyallud, CBS3aHHBICE C XUMHUYECKUMH SIBIICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYICh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IMOBEJICHHE U TMOCTYNKU CBOMX TOBApPUUIIEH C IMO3HUIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBHM 3THX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHS EHHOCTEeW 370pOBOTO U 0Oe30MacHoro obpasza KU3HU, HEOOXOIAMMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DPU3MYECKOMY U NCUXUUYECKOMY 3/10POBBIO;

coOJIrO/ICHUS TTPaBHJI 0€30MaCHOTO OOpAICHUs C BEIIECTBAMHU B OBITY, TIOBCEIHEBHOM
KU3HU U B TPYJIOBOM JIE€ATEIIBHOCTH;

NOHUMAHHS I[IEHHOCTU TNPaBWJI WHIUBUIYAIBHOTO W KOJJIEKTMBHOTO O€30IMacCHOTO
NOBEJEHUS B CUTYyAIUsAX, YTPOXKAIOLIKX 3/I0POBBIO U JKU3HU JIOJIEH;

OCO3HAHMSI TIOCTIEJCTBUN U HEMPUSTUS BPEIIHBIX MPUBBIYEK (YMOTpPeOICHUs aTKOTos,
HapKOTUKOB, KYpEHUs);

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON NEATeITbHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AKTHBHOE Y4YacTHE B PELICHUHM MPAKTUYECKUX 3a/Ja4 COLUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpECa K MPAKTHUYECKOMY U3YYCHHIO Tpodeccrii pa3muyHOro pojaa, B TOM YKCIE Ha
OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHHUM MO0 XUMUH;

YBaKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJIBHOW TpPAaeKTOpUU OOpa3OBaHUS,
Oynyme mnpodeccuu W peanu3allid  COOCTBEHHBIX JKHM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CHOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS



HKOJIOTMYECKH  LEJIECOO0pa3HOro OTHOUIEHUS K MPUPOJE, KAaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS  TJIOOAIBHOTO  XapakTepa  AKOJOTMYECKUX  MpoOsieM,  BIUSHHUS
HKOHOMHMYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOJAHON U COLIMAIBHON CPEIbl;

OCO3HAHMSI HEOOXOJAMMOCTU MCHOJb30BAHUS JOCTHKEHUNM XHUMHUH JJis peUIeHUs
BOIIPOCOB PAIIMOHATIBHOTO TPUPOAOTIONB30BaAHNUS;

AKTUBHOT'O HEMPUATHUS JACUCTBUM, NPUHOCIIIMX BPE OKpY’Karolleld TpUPOJAHON Cpene,
YMEHHUS MPOrHO3UPOBATh HeOIaronpusTHbIE HKOJIOTUYECKUE NOCIIEICTBUSA
MIPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIU4YMsg Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYJIbTYpbI, OMNBITA
JESTENbHOCTH 3KOJIOTMUECKOW HANpaBJICHHOCTH, YMEHHUS pPYKOBOACTBOBAaThHCSA HUMHU B
NO3HABATEIbHOM, KOMMYHUKATUBHOM W COLUMAIbHOM MpaKTUKE, CHOCOOHOCTH W YMEHHS
aKTUBHO MPOTHUBOCTOSTH UACOJIOTUU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTH MMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHs HAYKH U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHMS CHeUM(PUKH XUMUU KaK HayKd, OCO3HaHUs €€ poiu B (HOPMHUPOBAHUU
pPalMOHAIBHOTO HAY4YHOTO MBIIUICHHUS, CO3JIaHUM LEJIOCTHOTO TMpPEeACTaBICHUS 00
OKpYXaIollleM MHpE KaK O EIUMHCTBE MPHUPOAbl W 4YEJIOBEKAa, B TO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHrH NpoodJieM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOW 3HAYMMOCTH XHMHHU JJII COBPEMEHHOW LUBMIM3AIUM: B €€
IYMaHUCTHUYECKON HANpaBJIE€HHOCTU U Ba)KHOW pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOM
KyJIbTYpbl, PEIIEHUU TJI00aNbHBIX NPOOJIEM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, NHILEBOM M HSKOJOTMYECKOM O€30IaCHOCTH, B PAa3BUTHH
MEIMILNHBI, 00€CIIEYeHUN YCIOBUN YCIEIIHOIO TPYy/a U SKOJIOTMUECKH KOM(POPTHON KU3HU
Ka)KJI0T0 WIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: ITIOHMMAaHHs CYLUIHOCTH METOJOB IIO3HAHUA,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BaTh MOJyYyaeMble 3HAHUS
U1 aHalu3a M OOBSCHEHUS SBJICHUN OKpPYXKAIOIIEro MHpa M MPOUCXOASIIUX B HEM
U3MEHEHUH, yMeHus aenaTb OOOCHOBAHHBIE 3aK/IIOUEHHUS HA OCHOBE Hay4HbIX (PAKTOB U
MMEIOINXCS JaHHBIX C LEJIbIO TIOJYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITE€IbHO HCIOJb30BaTh XHUMMUYECKUE 3HAHUSA [UISI pELICHHS
npo0JieM B peasbHbIX JKU3HEHHBIX CUTYaLIUsIX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOPa30BaHMIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM IO XHMHHM B COOTBETCTBUM C >KM3HEHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJda B pa3iMyHBIX cdepax mpodeccuoHanbHON

NEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS y4eOHOro mpeaMera «XUMHS» Ha ypOBHE
CpeaHero oouiero 0Opa3oBaHus BKIIOYAIOT:



3HaYMMBbIE NI (POPMHUPOBAHUS MUPOBO33PEHHUS OOYUAIOLIUXCS MEXKIUCUUIITIMHAPHBIC
(MexnpeaMeTHbIe) OOlIeHayYHbIE MOHATHUSA, OTPAKAIOIINE LEIOCTHOCTh HAYYHOU KapTHHBI
MHUpa U cnelu(puKy METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BELLECTBO, SHEPIHsl, SBICHHE, MPOLECC, CUCTEMA, HAy4YHBIM (DAKT, MPUHLMUI, THUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIEI0OBaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U
JpyrHe);

YHUBEpCAJIbHbIE  y4yeOHble  JelcTBHs  (IMO3HABAaTENbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecneunBamue (HOpMUPOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIBHOM KOMIIETEHIIMU 00Yy4aroIMnXCs;

CHOCOOHOCTh ~ OOYYaIOLIMXCSl  HMCHOJB30BaTh OCBOEHHBIE  MEXJIUCUUILTUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCaJibHblEe y4eOHblE ACHCTBUS B TO3HABAaTEIbHOW U
COLIMAJIBHOM ITPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU YUYEOHBIMU
NO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JE€HCTBUSAMH.

OBiaseHne yHMBEpPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY 1eHCTBUAMMU:

1) 6a30Bble JJOrHYecCKHe AeHCTBHS:

CaMOCTOATENbHO (OPMYIMPOBATh M AKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENENATh LENU JESITENbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU UX JIOCTUKEHHS,
COOTHOCHUTD PE3YJIbTATHI JEATEIIBHOCTH C OCTABICHHBIMU LETSIMH;

UCIIOJIB30BAaTh NP OCBOEHWUHU 3HAHUW NMPUEMBI JIOTUYECKOI'O MBIIIJIEHUS — BBIACIAThH
XapaKTEepHblEe TMpPU3HAKK TMOHATHA M YCTAHAaBIMBAaTh HMX B3aUMOCBA3b, MCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTAEIBHBIX (DAKTOB U SIBICHHUIA;

BBIOMpATh OCHOBAaHUS M KPUTEpUU I KiIacCU(UKAIMK BEUIECTB U XUMHUYECKHUX
peaKiuu;

yCTaHABIIMBATh IPUUMHHO-CJIEACTBEHHBIE CBSI3H MEXKAY N3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHIYKTUBHBIE, IE€AYKTUBHBIE, MO aHAJIOIUH),
BBISIBJIATH ~ 3aKOHOMEPHOCTM U NPOTUBOPEYUS B  pacCMaTPUBAEMBIX  SIBIICHHSIX,
(GbopMyIHpPOBaTH BHIBOJBI U 3aAKITIOYCHHUS;

OPUMEHATh B TMPOLECCE IO3HAHUS, MCIOJIb3YEMbIE B XHMHUU CUMBOJUYECKHUE
(3HaKOBBIE) MOJENH, MPEOOPa3OBbIBATH MOJEIbHbIC MPEACTABICHUS — XUMUYECKHI 3HaK
(cuMBOII) 3JIeMEHTa, XUMHUYecKass (opMmyna, ypaBHEHHE XUMHYECKOW peakluu — Tpu
pelIeHNY y4YeOHBIX II03HABATEJIBHBIX W TMPAKTUYECKUX 3a]ad, NPUMEHATh Ha3BaHHBIC
MOJICJIBHBIE NIPEICTABICHNUS JUUIS BBIABICHUS XapaKTEPHBIX NPHU3HAKOB M3y4aeMBbIX BEIIECTB
Y XUMHYECKUX PEAKIIUU.

2) 6a3oBbIe HCCIIeA0BaATEIbCKUE IeHCTBUS:

BJIaJ€Th OCHOBAMH METO/I0B HAYYHOTO ITO3HAHUS BEUIECTB U XUMHUUYECKUX PEAKLIU;

GopmynupoBaTh IENM W 3aJa4d MCCIEIOBAaHUS, HCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITETbHO C(HOPMYITUPOBAHHBIE BOMPOCHl B KAayeCTBE HHCTPYMEHTA TO3HAHHUS U
OCHOBBI Uil (OPMHPOBAaHUS THUIIOTE3bl IO NPOBEPKE MPABHWIBHOCTU BBICKA3bIBAEMBIX
CYXJICHU;

BJIAJ€Th HABbIKAMHU CAMOCTOSITENIBHOTO IUIAHMPOBAHUS M TPOBEJACHUS YYEHHUYECKHUX
SKCIIEPUMEHTOB,  COBEpIICHCTBOBAaTh YMEHMs HaOdOAaTh 3a  XOJIOM  IpOLEcca,



CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro Pe3ysbTar, (popMyIupoBaTh 0OOOIIEHUS U BBIBOJAbBI
OTHOCUTEJIBHO JOCTOBEPHOCTH pPE3YJIbTATOB HCCIEAOBAHMS, COCTaBIATH OOOCHOBAHHBIN
OTYET O MpOJIeTaHHOH paboTe;

NpUOOPETATh OMBIT YYEHUYECKOM HCCIEeI0BATENbCKON U MPOEKTHOM JeATEIbHOCTH,
MPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY METOJIOB DPEIIECHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbBIX METOIOB ITO3HAHUS.

3) pabora ¢ unpopManmeii:

OPUEHTUPOBATHCS B PaA3IUYHBIX HCTOYHHKAX HHPOpMALMHU (HAYYHO-TIOMYJISPHAS
JuTepaTypa XUMHYECKOrO COAEpKaHus, CIpaBOYHbIE NocoOus, pecypcbl HMHTepHera),
aHAIM3UPOBATh MH(POPMALIMIO PA3JIMYHBIX BHJIOB U (OpPM NpencTaBieHUs, KPUTUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(GopMynHpoBaTH 3aMpoChl M MPUMEHATH PA3JIMUYHBIE METOAbl IPHU IMOMCKE U OTOOpe
uH(OpMaILIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YU€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npUOOpPETaTh OMBIT UCHOIB30BAHUS UH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM
Y Pa3JIUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSAITEJILHO BBIOMPATh ONTUMAJbHYIO (GOpMY MpeacTaBiIeHUs HHPOPMALIUU
(cxembl, rpaduKu, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KauyecTBE CpeICTBa NpH paboTe C XUMHUYECKOH
uHboOpMaIMe: TPUMEHSATh MEXIpeAMeTHbIe ((pu3nyeckue MU MaTeMaTHYEeCKUE) 3HAKU W
CUMBOJIBI, (HOPMYITbI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCMOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISJHOCTH.

OBnageHne yHuBepcaaIbHBIMH KOMMYHUKATHBHBIMH ACHCTBUSIMH:

3aJaBaTh BOIIPOCHI IO CYIIECTBY O0OCYXJaeMOll TeMbl B XOJA€ Jualiora W/uiu
JIUCKYCCUH, BBICKa3bIBaTh UIEH, (OPMYyIUPOBAaTh CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBITOJIHEHUS [TPEJIOKEHHOMN 3a/1a4;

BBICTYIIATh C IIPE3EHTALMEN pe3yJbTaTOB [T03HABATEIBHOMN ACATEIBHOCTH, TOJIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIOJHEHHH XUMHUYECKOTO
HKCIEPUMEHTA, NMPAKTUYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peanuzanuu y4eOHOro mpoekTa U (GOpMyJIHPOBATH BBIBOABI MO pe3yibTaTaM NMPOBEIEHHBIX
UCCIIEZIOBAHUN ITyTEM COTJIACOBAHUS MO3UIIMI B X0J1€ 0OCYKIEHHUSI 1 0OMEHAa MHEHUSIMHU.

OBnageHne yHMBEPCATbHBIMHU PeryJIsTHBHBIMU 1eHCTBHUAMM:

CaMOCTOAITEILHO IUIAHUPOBATh U OCYLIECTBIIATh CBOKO IO3HABATENIBHYIO ESATEIBHOCTD,
ornpenensis e€ 1eau U 3aJa4ul, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATD
npearaeMblii ajaropuT™M JAEUCTBUNA NP BBIOJHEHUM YYEOHBIX W HCCIIEOBATEIBCKUX
3aja4, BbIOMpaTh Hanbosee 3 PEeKTUBHBIN CIOCO0 UX pelIeHHs] C YIETOM MOJTyUYEeHUsI HOBBIX
3HAHMM O BEHIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEM JEATEIBHOCTH HAa OCHOBE CAMOAHANIM3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHHUS Kypca «OpraHnyeckas XUMUs) OTPAKAIOT:



c(hOpMUPOBAHHOCTh MPEJICTABICHUNA O XUMHUUYECKOM COCTaBJISIONICH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MHUpA, POJIM XMMHH B MO3HAHUM SIBICHUN TPUPOJBI, B (HOpMUpPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JUYHOCTH, €€ (QYHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOIUMOM JJist
pelieHrs MPaKTHYECKUX 3ajlad M DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY
3I0POBBIO U IPUPOTHON Cpelie;

BJIAZICHUE CUCTEMOM XHMHUUYECKUX 3HAHUU, KOTOpPAS BKIKOYAET: OCHOBOIIOJIATAOIIME
MOHATUS (XMMHUYECKHM JJIEMEHT, aToM, OJJIEKTpOHHAas o000J0YKa aroMma, MOJIeKYJa,
BAJICHTHOCTh, d3JIEKTPOOTPHUIIATEILHOCTh, XUMHUUECKasi CBS3b, CTPYKTypHas ¢opmyna
(pa3BépHyTasi U COKpamiéHHas), MOJIb, MOJISIpHAs Macca, MOJSPHBINM O0BEM, YriaepoHbIN
ckener, (QyHKIMOHAIbHASA TpyMMa, pajauKkajl, U30MepHus, U30MEpbl, TOMOJIOTUYECKUMN PpsI,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpus
CTpOeHHMs opraHudeckux BemiectB A. M. bytnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XMMHUHU; MUPOBO33PEHUYCCKUE 3HAHMS, JIKAIINE B
OCHOBE MOHUMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PaKTOIOTHUeCcKue
CBEJICHMSI O CBOMCTBax, COCTaBe, MOJy4YEHUH U O€30MacCHOM HCMOJb30BAaHUU Ba)KHEUIIIHMX
OpraHUYECKHUX BEIIECTB B OBITY ¥ IPAKTUUECKOU JCATEILHOCTH YEIIOBEKA;

chOpMUPOBAHHOCTb ~ YMEHHMH  BBISIBISATH  XapaKTepHbIE  TPU3HAKH  TOHSTHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATHUS TIPU OMHCAHUU
COCTaBa, CTPOCHUS U MPEBpAIEHUN OPraHUYECKUX COSTUHCHUI;

c(hOopMUPOBAHHOCTh YMEHHUH HUCIOIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JJIsI COCTABJICHUS
MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHON) ¢GopMysl OpPraHMYECKUX
BCIIECTB M yPAaBHEHUN XMMHUYECKHUX pEaKIMi, W3roTaBIMBaTh MOJEIM MOJIEKYII
OpPraHMYEeCKUX BEIIECTB JJIsi WUIIOCTPAIMM WX XHUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTpPOCHHUS,

chOpMHUPOBAaHHOCTh ~ YMEHHMM  YCTAHABIMBATH  IPUHAIJICIKHOCTh  H3YUYEHHBIX
OpraHWYeCKUX BEIIECTB IO MX COCTaBY M CTPOCHHIO K OINpeeiIEHHOMY KiIaccy/Tpymie
COEJIMHECHUN (YyriaeBooposl, KHUCJIOPO/T u a30TcoJIeprKallre COCIMHCHUS,
BBICOKOMOJICKYJIIDHBIE ~ COCIMHEHHUsI), JaBaTb WM Ha3BaHUS II0 CHUCTEMaTHUYECKOU
HomeHkinarype (IUPAC), a Takxke mNpUBOIWTH TpPUBUAJIBHBIE HA3BAHUS OTAEIBHBIX
OpPraHMYECKUX BEIIECTB (ITUJICH, MPOIUJICH, alleTUIICH, STUJICHTIUKOIb, TIUIEPUH, (HEHOI,
dbopmanpaerua, areTanbACTHI, MypaBbHHAs KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs
KHCIIOTa, CTeapUHOBAs KUCIIOTA, TIII0K03a, PPYyKTO3a, Kpaxmall, eJUTI0I03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMNPEACNSITh BHUIbI XUMHUYECKON CBS3UM B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSAThH MOJOKEHUS TEOPUH CTPOSHUS OPTaHHMYECKHUX
BemecTB A. M. BytiepoBa 111 00bsSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHHSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA THUIHUYHBIX MPEACTABUTENECH pa3IMUHBIX KJIACCOB OPraHUYECKHX
BeIleCTB (METaH, dTaH, STHICH, NMPONWJICH, aleTwieH, OyraaueH-1,3, MmetunOyTaaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJ, STUJICHIJIMKOJb, TTUUEPUH, (EHOI, alleTalbAeI 11, MypaBbUHAS U
YKCYCHasi ~KUCJIOTBI, TJIIOKO3a, KpaxMmal, LeJI0Jio3a, AaMUHOYKCYCHasi KHCIIOTa),



WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUU C UCTIOIB30BaHUEM CTPYKTYPHBIX (popMyT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepHU30BaTh HMCTOYHUKHU YTIEBOJOPOJHOIO ChIPhS
(HedTh, MPUPOIHBIN a3, yroiyp), cOCOObl UX MEPEPAOOTKH U MPAKTUYECKOE NMPUMEHEHHE
MPOIYKTOB NEPEPaAOOTKHU;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHUS MO XUMHUYECKUM YpaBHEHUSM
(Macchl, 00b€Ma, KOIMYECTBA MUCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMHU MO U3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOT'O U3 UCXOIHBIX BEIECTB W MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTb yMEHUN BJIAJAETh CHUCTEMON 3HAHUU 00 OCHOBHBIX METOAAX
HAy4YHOTO TMO3HAHMsI, MCMOJB3YEeMbIX B XHMHHM TPU U3YUYCHHHM BEIIECTB U XUMHUYECKHUX
SBICHUN (HaOJIOJICHHE, W3MEpPEHUEe, OSKCIEPUMEHT, MOJCIUPOBAHKE), HCIOIb30BaTh
CUCTEMHbIC XMMHUYECKHE 3HAHUS ISl MPUHATHS PEHIEHUM B KOHKPETHBIX JKHU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIECTBAMU U UX TPUMEHCHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJII0IaTh MpaBuUia MOJb30BAHUS XUMUYECKON MOCYAO0M
u J1abopaTopHbIM O0OOpyIOBaHUEM, a TaK)Ke NpaBuja oOpalleHus C BelIeCTBaMU B
COOTBETCTBUM C HHCTPYKITUSIMH 1O BBIIIOJHECHHIO JTA00PATOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBITIONHATh XUMHUUYECKHUH JKCIIEPUMEHT
(mpeBpaleHus OpraHUYECKUX BEIISCTB MPU HArPEeBaHUU, MOJYUYCHHE STUJICHA U WU3Y4YEHUE
€ro CBOMCTB, KaueCTBCHHBIC pPEaKIMd OPraHWYECKHX BEIIECTB, JEHATyparus OCJIKOB IpH
HarpeBaHWU, I[BETHBIC pEaKIMu OEJIKOB) B COOTBETCTBUM C TMpaBWIAMH TEXHHUKHU
O0e3omacHOCTH TMpu OOpalleHMd C BelIeCTBAaMM M JIa0OpaTOPHBIM 00OPYIOBAHUEM,
NPEJICTABISATh PE3YyIbTaThl XMMUYECKOTO DKCHEpUMEHTa B (opMme 3amucu YpaBHEHUI
COOTBETCTBYIOIIUX PEaKIUil U GOPMYIHPOBATH BHIBObI HA OCHOBE 3THX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUM KPUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO MH(OpMaIuIo,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpelcTBa MaccoBod uHbopmanuu, MHTepHET U
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHH COOMIOAATh MpaBWJIa SKOJOTUYECKH IEIeCO00pa3HOro
MOBEICHUSI B OBITY W TPYAOBOW NEATETHHOCTH B IEJSIX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY’KAIOIIEH TMPUPOJAHOM CpEAbl, OCO3HABATh OIACHOCTh BO3JACWUCTBUS Ha >KUBBIC
OpPTraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbIca mokaszarens [I/IK,
MOSICHATh, HA TMPUMEPAX CIOCOOBl YMEHBIICHUS | TPEIOTBPAIICHUS WX BPEIHOTO
BO3JICIICTBUS HA OPraHU3M YEJIOBEKA;

JUTSE 00YYaIONIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE MTPUMEHSTh
3HaHMs 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMS BEIICCTB M XUMUUYECKHUX SBICHUM;

JUISL CAENBIX WU CIHA0OBUIANIUMX OOyYaIOImUXCs: YMEHHE HCIOJb30BaTh pPelbePpHO-
TOUCUYHYIO CUCTeMy 00o03Hauenwuii JI. bpaitns mis 3anmucu xumudeckux GopMyot.

11 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOImas W HEOpraHudecKas XuMUs»
OTpaXaroT:

c()OpMHUPOBAHHOCTh MPEACTABICHUN: O XHMHYECKON COCTaBISIONICH €CTECTBEHHO-
Hay4yHOM KapTHHBI MHUpPA, POJM XUMHUHM B MO3HAHWM SBJICHUU TPUPOJBI, B (HOPMHUPOBAHUU



MBIIIUICHUS. U KYJIbTYPhl JUYHOCTH, €€ (QYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM st
pelieHrs MPaKTHYECKUX 3ajlad M JKOJIOTMUYECKH OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY
3I0pPOBbIO U IPUPOJIHOU CPEJIE;

BJIAZICHUE CUCTEMOM XHMHUUYECKUX 3HAHUU, KOTOpPAs BKIIKOYAET: OCHOBOIIOJIATAOIIME
MOHATHS (XUMHUYCCKHIA 3JICMEHT, aTOM, MU30TOI, S-, P-, 0- 3JIeKTpOHHBIC OPOMTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHCJICHUS, XMUMHUYECKass CBs3b (KOBaJICHTHAs, HMOHHAs, METAJUIMYEecKas, BOJOPOJHAs),
KpUCTAJUIMYECKass pEUIETKAa, TUIBI XUMHYECKHX pEaKlUi, pacTBOp, DJIECKTPOJUTHI,
HEDJICKTPOJIUTHI,  BJEKTPOJUTHYECKAss AUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAaHOBUTEIND,
CKOPOCTh XHMHYECKOW pEaKIMH, XUMUYECKOE PaBHOBECHE); TECOPUH M 3aKOHBI (T€Opus
BJICEKTPOJIUTHYECKOM Jauccoluanuu, nepuoaudeckuii 3akoH [[. M. MenpeneeBa, 3akoH
COXpPAaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUH MTPU XUMUUECKUX
peaKkIusix), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3BIK XMMHUHW, MUPOBO33PEHUECKUE 3HAHUS,
JIeKalllMe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTHM XHUMHUYECKUX SIBICHUM,
dakToIOTHYECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, TMOJy4eHUH U O€30macHOM
UCIIOJIb30BAaHUM  BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M TMPAKTUUYECKOU
NIEATSIIHHOCTH YeJIOBEKA,

chOpMUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTepHbIE TPU3HAKA  TOHATHH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOUIME MOHSATUS TIPU ONMKHCAHUU
HEOPraHWYECKHX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHUHN MCTIOJB30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
dbopMysT BEIIECTB M YPAaBHCHHM XUMUUYECKUX PEaKIMH, CUCTEMAaTHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalibHBIC Ha3BaHUS OTICIBHBIX HEOPTraHMYECKUX BeIIEeCTB (yrapHbId Tras,
VTJICKUCIIBIA a3, aMMHUaK, ram€Has U3BECTh, HETAllIEHAs U3BECTh, MUTHEBAsI COJIA, TUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHHMH OMNpENENATh BaJCHTHOCTh W CTCNECHb OKHCICHUS
XUMHUYECKHX DJIEMEHTOB B COCIMHEHHUSX PA3JIWYHOIO COCTaBa, BUJI XHMHYECKOW CBSI3U
(KkoBaJICHTHAsl,  WOHHAs, METa/UIMYEeCKas, BOJOPOJHAs) B  COCAUMHEHMSAX,  THUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAs, MOJEKYJsIpHasi, HOHHAasi,
METAJINYECKasi), XapaKTep Cpe/ibl B BOAHBIX pAaCTBOPAX HEOPraHUUECKUX COCTMHEHU;

chOpMUPOBAHHOCTh YMEHUW YCTaHABIWBATH MPHUHAJICKHOCTh HEOPTaHUUSCKUX
BEIIIECTB 10 UX COCTaBY K OINpPEASIEHHOMY KJIacCy/TPYIIe COSAUHECHHUM (ITPOCThIC BEIeCTBa
— MEeTaJUIbl U HEMETAJIBI, OKCH/IbI, OCHOBaHUS, KHUCJIOTHI, aM()OTEpHBIC THAPOKCHUIBI, COJIHN);

c(hOpMHPOBAHHOCTh YMEHHMM pacKphIBaTh CMBICH mepuoanueckoro 3akoHa /J[. W.
MeHnneneeBa HW  JEMOHCTPHUPOBAThH €TI0  CHCTEMATH3HUPYIOIMIYI0, OOBACHUTCIBHYIO U
MPOTHOCTUYECKYIO0 (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMCHHH XapaKTEPHU30BaTh JJCKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHUX AIEMEHTOB 1—4 mepronoB lleprnoanyeckor CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JI. W. MeHgeneeBa, HWCIONB3ysS IOHATHSA «S-, P-, O-2JeKTpOHHBIE OpOUTAINY,
«QHEPTeTUYECKHE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMUUYECKUX
JJIEMEHTOB M HX COCIMHEHWW 1O mnepuojaMm W rpynmnaMm llepuoandeckord CUCTEMBI
xumuueckux aneMenToB 1. 1. Menaeneena;



c(hOpMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMUYECKHE
CBOMCTBa HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKJY HEOPraHMYEeCKUMH BEHIECTBAMU C IOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUUECKUE PEAKIIUH 110 PA3TUIHBIM
MpU3HaKaM (YUCIy M COCTaBy pEarupyroluX BeIIeCTB, TEIIOBOMY 3(PGEKTy peakiuu,
W3MEHEHUIO CTEMEeHEN OKUCICHMS DJIEMEHTOB, OOpPaTUMOCTH pEaKiuu, Y4acTHUIO
KaTaJIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISTH YpPaBHEHHUS pPEaKIUil pPa3Iu4YHBIX THUIIOB,
MOJIHBIE M COKpalIéHHBbIE YpaBHEHUS PEAKIUA MOHHOTO OOMEHa, yUWUTHIBasl YCIOBUS, MPHU
KOTOPBIX 3TH PEAKIIUU UIYT O KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIIMH, MOATBEPHKIAIONINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHUYECKUX BEIECTB, PACIO3HABATH OMNBITHHIM IMYTEM HOHBI,
MPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

c(hOpMHPOBAHHOCTb YMEHUU PacKphIBaThH CYLIHOCTb OKMCJIUTEIBHO-
BOCCTAHOBHUTEJBHBIX pEaKUUN IOCPEJCTBOM COCTaBJIEHMs JJIEKTPOHHOTO OanaHca 3TUX
pEeaKLHnii;

c(hOpMUPOBAHHOCTh YMEHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMUMHYECKON pPEeaKinu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS] XUMUYECKOT0 PAaBHOBECHS B 3aBUCUMOCTHU OT
BHEIIHEro Bo3aeiicTus (npuniuin Jle [larense);

c(OpPMHPOBAHHOCTh YMEHHUHN XapaKTepHU30BaTh XUMHUYECKHE IMPOIIECCHI, JeXallue B
OCHOBE  MPOMBIIUICHHOTO  TMOJYYEHHs] CEpHOW  KHUCIOThl, aMMHaKa, a TakKke
c(OpPMHUPOBAHHOCTh TMPEACTaBICHUI 00 OOIIMX HAy4YHBIX MPUHIUIAX U IKOJIOTHYECKUX
npooOsieMax XMMHUYECKOT0 IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHMU MPOBOJUTH BBIYMCICHHS C HCIOJIb30BAHUEM TMOHSITHUS
«MaccoBas JIOJISl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XMUMHYECKUX
peaknusaX, Macchl BEIIECTBA WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BhEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOro 3d¢dexra
peaKkiuu Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEUIECTB, NMPEBPALICHUS U COXPAHEHHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MpaBHiia MOJIH30BAHUS XUMHUYECKOW MOCYA0N
U J1a0OopaTOpHBIM O0OpYAOBaHWEM, a TaKXKe IMpaBuja OOpalleHus C BeIIeCTBAaMU B
COOTBETCTBHH C UHCTPYKITUSIMU IO BBIMTOTHEHUIO TA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU TUTAHUPOBATH M BBIMOJHITH XUMUYECKUN SKCIIEPUMEHT
(pa3noxkeHHne MepoKcHaa BOAOPOJA B MNPHUCYTCTBUU KaTalld3aTOpa, OIPEACICHUE CpPEabl
pPacTBOPOB BEHIECTB € NOMOUIBIO YHHMBEPCAIBHOTO WHAMKATOPA, BIMSHHUE Pa3JIUYHBIX
($akTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKIMH, PEaKIM¥ MOHHOTO OOMEHAa, KaueCTBEHHBIC
peakuuu Ha Ccynabdar-, xkapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHS, PEUICHUE
AKCHEPUMEHTAIBHBIX 3a/auy 1no temaMm «Mertamisl» u «HemeTtamibl») B COOTBETCTBUU C
MpaBWIAMH TEXHHKU OE30MacCHOCTH TpU OOpaIIeHWH C BEHIECTBAMHU U Ja0OpaTOpHBIM
000pyI0BaHUEM, MPEACTABIATh PE3yJbTaThl XUMUYECKOTO 3KCIIEPUMEHTa B (hopMe 3amucu
YpaBHEHHUM COOTBETCTBYIOIIUX pEaKIUNd U (QOPMYIUPOBATh BHIBOJbI HAa OCHOBE JTHUX
pe3yJIbTaTOB;



c(OpPMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO MH(OpMALuIO,
MOJIy4aeMYI0 W3 Pa3HbIX HCTOYHHMKOB (CpEICTBAa MAaccoBOW KOMMYHUKauuu, VHTEpHET u
JIPYTHX);

c()OPMUPOBAHHOCTh YMEHHMM COOJIOJATh IpaBUiIa JKOJIOIMYECKH LEIecOo00pa3HOro
MOBEACHUS B OBITY U TPYAOBOW JAEITENIBHOCTU B LEJISAX COXPAHEHUS CBOETO 3/0POBbS H
OKpYXalolled IPUPOAHOM CpeAbl, OCO3HAaBATh ONACHOCTb BO3JACUCTBHUS Ha JKUBBIC
OpraHW3Mbl OIPENEIEHHBIX BEIIECTB, MOHUMAas cMbicha nokaszarens II/IK, moscHsATe Ha
NpUMEpPax CrocoObl YMEHBIIEHHUS M NPEIOTBPALICHUS HMX BpPEJHOTO BO3JAEHCTBUS Ha
OpraHU3M YeJIOBEKa;

IUIsE 00yYarouIMXxcsi ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMH 3710POBBS: YMEHHUE MIPUMEHSATD
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX SIBICHUH;

IUIA CIIENBIX M CJA0OBUIAIIMX OOYYaroIIMXCsi: YMEHHE HCIOJIb30BaTh penbedHO-
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns nns 3anucu XuMuyeckux GopmMyit.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KIIACC
Ne KosmuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pas3j
CI10B 1 B K n (ungposrbie)
1/ Y ce 60HTp0.]1])Hble p 6paumaqecxme P o6 pazoBaTeabHbIE Pe
- porp ro a00TbI a00ThbI cypesl
Pasznesa 1. TeopeTuueckue 0CHOBbI OPraHUYeCKO XUMHH
[Ipenmer
OPraHN4eCKOM XUMHUH. https://academy-
11 Teopus crpoeHus 3 0 0 content.apkpro.ru/lesson/
' OPraHN4eCcKuX a9f3d191-5ele-4e24-
coequHeHu A. M. ac02-efb16fa49f6a
byrneposa
Hroro mo pazgeny 3
Pa3znes 2. YriieBoaopo/anbl
https://academy-
21 [IpenenbHble yrieBoxa 2 0 0 content.apkpro.ru/lesson/
' OPOJIbl — AJIKaHbI 258ddc06-ec23-473c-
b3d7-ed82fcaddd02
Henpenenbabie https://academy-
0 | YIVIEBOOPOJBL: 6 0 1 content.apkpro.ru/lesson/
' aJIKCHBI, aJIKaIMCHBI, 4038171e-4158-4bd1-
AJIKUHBI ae98-18dc1cfh9399
https://academy-
23 ApomMartuyeckue yrie 2 0 0 content.apkpro.ru/lesson/
' BOJIOPO/IBI d86d7d00-d5b4-491d-
aded-c3ddal9feef4
IIpuponusie
04 | WCTOMHHKH 3 1 0 https://lesson.edu.ru/04/1
YTJIEBOJOPOIOB M UX 0
nepepadoTka
Hroro no paszneny 13

Paznea 3. Kuciiopoacoaep:xaniue opraHu4ecKkue coeJHHeHUs!



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

https://academy-
content.apkpro.ru/lesson/
3.1 | Cnouptsl. ®enon 3 0 0 £439¢18b-7440-4b61-
bf84-c04fa471694f
Anbaeruasl. https://academy-
32 Kapb6oHoBsie 7 0 1 content.apkpro.ru/lesson/
' KuCI0Thl. CI0KHBIE 8664b319-0ba3-4945-
3bups! b076-cb7ae5858b90
https://academy-
content.apkpro.ru/lesson/
3.3 | Yrresoms 3 1 0 709ce43a-deb6-4281-
963b-01d2e212d4d0
Wroro mo pazueny 13
Pasnen 4. A3oTcoaepskaime opraHudecKne coeIMHeHUus
AMIHEL https://academy-
content.apkpro.ru/lesson/
4.1 | AMHMHOKHUCIOTEHIL 3 0 0 0C608a59-4C69-4481.-
bemkn 839e-0205f201b73e
Hroro mo pazmeny 3
Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS
[Tmactmaccsl. https://lesson.edu.ru/04/1
5.1 2 0 0
Kayuyku. Bosokna 0
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bl

IIpakTHyec
Kue pador
bl

JlaTa n
3y4eHH
b |

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypc
bl

XuMudecKkui
3JE€MEHT. ATOM.
1 DneKTpoHHas
KOH(pUTYparus
aTOMOB

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

[Tepuonuueckuii
3aKOH U
[Tepuoanueckas
cucrema
XUMHUYECKUX

2 snementoB Jl. U.
MenneneeBa, ux
CBSI3b C
COBPEMEHHOU
TEOpUEH CTPOCHUS
aTOMOB

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

3aKOHOMEPHOCTH
H3MEHEHHUS CBOMCTB
XUMHYECKUX
9JIEMEHTOB U UX
COEQUHEHUH 10
rpyIImaM u
MEepUOaAM.
3HaueHue
MEPUOANYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX
anemeHTOB J[.1.
MeneneeBa B
pPa3BUTUHU HAYKU

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

Crpoenue
BEIIIECTBA.

https://lesson.edu.ru/04/10
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XHUMHUUeCKas CB3b,
€€ BUBI;
MCXaHU3MBbI
oOpa3oBaHus
KOBaJICHTHOM
CBSI3H.
Bopoponnas cBsizb

BaneHTHOCTB.
DNeKTpOoOTpHULIATEN
pHOCTE. CTEreHb
OKHCJICHMUSL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHUSI

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

ITonsarue o
JMCTIEPCHBIX
CHCTEeMaXx.
Uctuanbie n
KOJITOMTHBIE
pacTBOPBI.
MaccoBas gomis
BEIIIECTBA B
pacTBope

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

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYeCKUX
COECIUHEHU.
I'enernueckas
CBSI3b
HEOPraHMYeCKUX
BEIIECTB,
Pa3IUYHBIX
KJIaCCOB

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

Knaccuduxarus
XUMHYECKUX
peakuuii B
HEOpraHu4YeCcKo 1
OPraHu4ecKou
XUMHH. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXpaHEHUS U
MpEeBpaICHUS
SHEPTHH MPHU
XUMHYECKUX
peakLmsIxX

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

CKopocTb peakiu.

OO6paTtumsie
peaKIuu.
XHUMUYECKOE
paBHOBeCHE

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

10

IIpaxTuueckas
pabota Ne 1.

https://lesson.edu.ru/04/10
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«Bnusane
Pa3IUYHBIX
¢baxTOpoB Ha
CKOPOCTb
XUMHYECKOM
peaKLum»

11

DNEeKTPOTUTHIECKA
sI IUCCOLIALINS.
ITonsarue o
BOJIOPOJHOM
nokasaresie (pH)
pacTBopa.

Peakunu nonHoro o
OMeHa.

I'mpponus opranny
€CKUX U
HEOPraHUYECKHUX BE
LIECTB

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

12

OKHUCIIMTEIBHO-
BOCCTaHOBHUTEILHEI
€ peaKIuu.
Ilousarue 06
AIEKTPOJIN3E
pacIrjiaBoB U
pacTBOPOB COJIEH

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

13

KonTposbhHas
pabora 1o pazzaeny
«Teopetnyeckue
OCHOBBI XUMHUI

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

14

MeTtamisl, X
MOJIOJKEHUE B
[Tepuouueckoit
CHCTEME
XUMHYECKUX
anemenToB 1. 1.
Meupeneesa u
0COOEHHOCTH
CTPOCHHSI aTOMOB.
OO6mue GpuzndecKu
€ CBOMCTBa METAJII
OB

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

15

CrinaBel METaJIIOB.
ONEKTPOXUMHYECK
U psin
HaIpsHKEHUN
METAJUIOB

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

16

XUMHYECKHUE
CBOMCTBA
Ba)KHEMIIIHX
MeTaJUIOB (HaTpHUH,
KaJlui, KaJlbIui,
Mar’ui,
ATIOMHUHUI) U UX
COE€AUHEHMI

https://lesson.edu.ru/04/10
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17

XHUMHUECKHE
CBOMCTBA LIMHKA,
Kee3a U ux
COCAUHCHHI

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

18

XHUMHUECKHE
CBOICTBa XpoMma,
MEIH U UX
COCOUHCHHI

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

19

[IpakTnueckas
pabora Ne 2.
"Pemenue
IKCIIEPUMEHTATHHBI
X 3a71a4 10 TeMe
«Mertamiby"

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

20

Hemerannsl, ux
TTOJIOKCHHUE B
[Tepuonueckoi
cucTeMe
XUMHYECKUX
anemenTtoB /1. W.
MenpeneeBa u
0COOCHHOCTH
CTPOCHHS aTOMOB

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

21

dusznyeckue
CBOICTBa
HEMETaJJIOB.
AnnoTtponus
HEMETAJIJIOB (Ha
npumepe
KHCIIOPO/1a, CEPBI,
dbocdhopa u
yriiepoja)

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

22

XuMudeckue
CBOMCTBaA
raJjOreHoOB, CEPhI U
HUX COCIUHEHNN

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

23

XuMudeckue
CBOMCTBA a30Ta,
dhocodpa u ux
COEOUHEHUN

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

24

XUMHYECKHE
CBOWCTBA yriepoja,
KPEMHHUSI U UX
COEOUHEHUN

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

25

IIpumeHeHue
BaKHEHUIITUX
HEMETAJIJIOB U UX
CO€OUHEHMI

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

26

O06o06mIcHuE 1
CHCTEMaTHu3aIus
3HAHUM 10 TeMe
«HemeTtanmbl.
Brraucnenus mo

https://lesson.edu.ru/04/10
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YpPaBHEHUSIM
XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacy€Thl

27

[IpakTnueckas
pabora Ne 3.
«Pemenne
9KCIIEPUMEHTAIbHBI
X 3aJ1a4 1o TeMe
"Hemertasmbt"y

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

28

KontponbHas
paboTa 1o Temam
«MeTtamiel» u
«HemeTamib»

29

Heoprannueckue u
OpraHUYEeCKUe
KHCIIOTHI.
Heoprannueckue u
OpraHUYEeCKUe
OCHOBaHUS

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

30

AmpoTepHbie
HEOPraHUYECKHE U
OpraHUYEeCKUe
COEIMHEHMUS.
I'enernueckas
CBSI3b
HEOPraHMYECKUX U
OpraHUYECKUX
BEIIECTB

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

31

Ponb xumnu B
oOecreueHUH
9KOJIOTHYECKOH,
SHEPreTUYECKON 1
MHUIIEBON
0e30I1aCHOCTH,
pPa3BUTUU
METUITUHBI

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

32

[IpencraBnenus 06
00ILIMX HAYYHBIX
MIPUHITUATIAX
MIPOMBIIIIICHHOTO
MOJTyYeHUs
Ba)KHEHIITNX
BECIICCTB

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

33

Yenosek B Mupe
BEILIECTB U
MaTepUaioB

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

34

XUMHS U
3J10pOBbE YEIOBEKA

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

OBILIEE
KOJIMYECTBO
YACOB 10

w
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| IIPOTPAMME ] | |

YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

Xumus, 10 knace/ IN'abpuensan O.C., OctpoymoB WN.T'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3narensctBO «lIpocBemenune»,2021 r
Xumus, 11 knacc/ IN'abpuensan O.C., OctpoymoB WN.T'., CnankoB C.A., AKinoHepHoe
obmectBo «M3natenscTBO «IIpocBemnienne»,2021r.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Xumusa(6a3oBbIiypoBeHb ). Peanuzanust o6pazoBaHusi: METOAMUECKOE MTOCOOUE SISl YUUTEIS
/ KaBepuna A. A., [luuyruna I'.B.; nox pen.I'. B. [Inuyrunoit. M. : ®I'BHY «Mucturyr
CTpareruu pa3Butus oopazoanusi PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

https://edsoo.ru/rabochie-programmy/
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