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INOACHUTEJIBHASA 3ATINCKA

[TporpamMmMa 1o XMMHUH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa HA OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (DPOIlI COQO), npencrabieHHbix B DenepanbHOM ToCyIapCTBEHHOM
obpazoBarensHoM craaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBanusi yueOHOTO IpeaMera
«Xumuss» B 0o0pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dexepanuu, peaan3yrOIMNUX
OCHOBHBIC 00pa30BaTEIbHBIC MPOIPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTHSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruu 0O0y4eHHs, BOCIUTAHUS U PA3BUTHUS O0YyUaIOLIUXCsl CPEACTBAMU y4E€OHOIO IpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMO€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM pPeaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro oO0pa3oBaHMs. OTH LEHHOCTU
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCs Ha YPOBHE CPEAHETO
o0miero oOpa3zoBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHUE U MOCTPOCHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM Ccleuu(UKH HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KU3HU OOIIECTBA, a TAKXKe ¢ y4ETOM 0OLIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIEero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyr pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHON KyibTypbl. OHa BHOCUT CBOM BKIJaj B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMM, XHMHS cCTaja
HEOTHEMJIEMOI YacTbiI0 MHPOBOH KYJIbTYphbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaxKJoro ujeHa obmectBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJaTeNbHas, KaKk HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C OOmMMM IeNIIMU M NPUHLUIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 O0IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHS] BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKUX M AJIEKTPOHHBIX MPEJACTABICHUN O CTPOCHHUM BEILIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XUMUYECKOHN CBSI3M, KIACCH(UKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUSCKUM MaTepual |
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAKEHHUS K IMPOIECCY
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHSTH €€ NJisl TIOTOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi OHUMaHUs GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH U TEOPETUUYECKUMHU MPEINOCHIIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasoB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE MPOTPAMMON IO XHMHH TOIXOJBI K OMPENENEHUIO COJEPKAHHUS M TOCTPOCHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
00paboTku uWHPOpMAIUK, HEOOXOMUMBIX I TPUOOpPETEHHs] ONbITa MPAKTHUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWs, TP  ONPEICICHUH  COJEpPKATEIbHOU
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Haykhn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOM TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmupoBaHHE CHCTEMbl XWMHYECKMX 3HAHUW KaK BaKHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOILIEHNII MHPOBO33PEHYECKOr0 XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEILIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHA H CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, conmepkarenbHasi XapaKTepUCTUKa 1eJIel U 3a/lay U3y4deHus MpeameTa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OOydeHus,
OpUEHTUPOBAHHOW Ha TIOATOTOBKY BBITYCKHHKA OOIICOOpa30BaTeIbHOW OpraHU3allny,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7ay.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

e amanTanysa  OOYy4AalOMMXCA K  YCJIOBUSIM JIMHAMHUYHO  PAa3BUBAIOIIETOCS  MUDA,
(hopMHUpOBaHME WHTEUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

e (QopmupoBaHue y O0OYYAIOMIMUXCS KIIOYEBBIX HABHIKOB (KIIOYEBBIX KOMIIETEHIIUH),
MMEIOIINX YHMBEPCAJIbHOE 3HAUEHHUE IS PA3IMYHBIX BUJIOB JAESITEIBHOCTHU: pPEUICHUS
npoOneM, TMoOucKa, aHanu3a W 0o0paboTku WH(OpMaANMK, HEOOXOAUMBIX IS
MpUOOpPETEHUsI OMbITa AEATEIHHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IO3HAHUU
XUMHUHU, a TAaKXe JJis OIEHKH C TO3UIUN HKOJOTHYECKON O€30MacHOCTH XapakTepa
BJIMAHMS BELIECTB U XMMHMUYECKMX IPOLIECCOB HA OPraHU3M YEJIOBEKa M IPHUPOAHYIO
cpeny;

® pa3BHUTHE MMO3HABATEIHHBIX UHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4aroIuXcsi: ClIOCOOHOCTH CaMOCTOSITETFHO MPHUOOPETaTh HOBBIE 3HAHUS 110 XUMHUU B
COOTBETCTBMM C JKM3HCHHBIMH TIOTPEOHOCTSIMH, HCIIOIBh30BAaTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA U aHallM3a Y4eOHOW M Hay4HO-TIOMYJISIPHOM
“H(pOpMaIIUU XUMHUYECKOTO COICPIKAHNS,

e (QopmupoBaHue u pa3BUTHE Yy OOYyYAIOUIUXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBINJICHHSI, HAOMIOATENbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHWU W TPOBEACHUU XHUMHYECKOTO
JKCIIEPUMEHTA;

e BOCHHUTaHUE Yy OOy4aromuxcs YyOexKAEHHOCTH B TYMaHUCTHYECKOW HAMpPaBICHHOCTH
XUMHUH, €€ BaXHOH pOMM B pEHICHHH TIO0aNbHBIX MPOOJIEM PAMOHATBHOTO
MPUPOJONONB30BaHUS, TMOMOJHEHUSI SHEPreTUYECKHX PECypcOB U COXPAHECHHS
MIPUPOJIHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOI0 OTHOIICHHUS K IPUPOE
U CBOEMY 3I0pPOBBIO, a TaKXKe MPHOOPETEHUs OMbITA HCIOJIB30BAHUS IOJYYCHHBIX
3HAHUW JUISl IPUHATHS TPAMOTHBIX PEIIEHUH B CUTYalMsIX, CBA3AHHBIX C XMMUYECKUMHU
SIBJICHUSIMU.



B yueOHOM mtaHe cpemHero obmero o0pa3oBaHUs NpeAMeET «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO0miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
obmero obpazoBanusi, cocraBiser 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

BOCIIUTATEJBbHBIA KOMIIOHEHT COAEPKAHUS PABOYEN ITPOT'PAMMABI

BocnuratenpHblil moTeHIMan npeaMmera «XUMHs» peaau3yercsi B COOTBETCTBUU C
OCHOBHBIMM HAIPaBJICHUSIMU BOCIUTATENIBHOM JESITENIBHOCTM M B COOTBETCTBUU C
[Iporpammoii Bocintanusgs MKOY byruunckas COILLL

VYpoku XMMHHU NPU3BaHbI peliaTh 3aauyd 00ydeHUs, ONpeaesIEHHbIE FOCY1apCTBEHHON
MIPOrpaMMoOii, ¥ 3a/1a4i BOCIUTAHUS JIMYHOCTH MOJPACTAIOLIETO [TOKOJIEHUSI B HEPa3pbIBHOM
€/INHCTBE.

Peanuzanus negarornyeckuMu paOOTHUKAMU BOCHHUTATEIBHOTO IMOTEHIMAIa YPOKOB
XMMHUH IPEAToIaraeT cieayolee:

- YCTAQHOBJICHHUE JIOBEPUTEIbHBIX OTHOUIEHUM MEXIy ME€Iaroru4eckuM paOOTHUKOM U
00y4aroImyuMuCs, CIOCOOCTBYIOLINX MO3UTUBHOMY BOCHPHUATHIO 0OydYarOIIMMUCS TpeOOBaHUN U
IpOChO MEJarorMuyeckoro pabOTHUKA, NPUBJICYEHUIO UX BHUMAHUS K 00CYKJAaeMOW Ha YpOKe
UH(pOpMaLIMK, aKTUBU3ALUY [103HABATEIbHOMN EATEIbHOCTH;

- moOy>kKaeHrne 00yJarmuxcs coOM0IaTh Ha YpOKe OOMICTIPHHATHIE HOPMBI TIOBEACHUS,
npaBwia OOIIEHUS CO CTapliuMu (II€JarornyecKuMu pabOTHUKAMHU) U CBEPCTHUKAMU
(oOyuaroMucs ), IPUHLIUIBI y4eOHON AUCHUILUIMHBI M CaMOOpPraHU3allny;

- IPUBJIEUEHUE BHUMAHUS 00y4arOMXCs K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3aius ux paboThl ¢ HOIy4aeMoi Ha ypoKe COLMaIbHO 3HAYMMOM HH(popMarien
— WHULUUPOBAHUE €€ OOCYXJEHMs, BBICKa3bIBaHMsI OOYYaAIOLIMMUCS CBOEr0 MHEHHUS 10 €€
MOBOJY, BEIPAOOTKU CBOETO K HeH OTHOILIEHMUS;

- HCIOJIb30BaHUE BOCIUTATENbHBIX BO3MOXKHOCTEH COAEpX aHUs ydeOHOro mpeaMmera
yepe3 JAEMOHCTPALMI0 O0YYarolUMCsl PUMEPOB OTBETCTBEHHOI'O, IPAXKAAHCKOTO IOBEJIEHMUS,
MIPOSIBJIICHUST YEJIOBEKOFOOUS U T0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX TEKCTOB
JUIS YTE€HUS, 3a]1a4 JJIs peIIeHus], TPOOJIEMHBIX CUTYAIMH /1 00CYXKJIEHHs B KJIacce;

- TNpPUMEHEHHWE Ha YpPOKE MHTEPAaKTUBHBIX (opM paboThl C OOy4arOUMMUCS:
UHTEJUIEKTYaJbHBIX WIP, CTUMYJIMPYIOIIMX I103HABATEIbHYI0 MOTHUBALIMIO OOYYaIOLINXCS;
JTUJAKTHYECKOrO TeaTpa, IJe MOJIyueHHblE Ha ypOKe 3HaHHUS OOBITPBHIBAIOTCS B TeaTpalibHBIX
MOCTAaHOBKAX; JUCKYCCHUH, KOTOpBIE JHAIOT OOYYaromUMCS BO3MOKHOCTbh HPUOOPECTH OMBIT
BEJICHUS] KOHCTPYKTUBHOTO JUAJIOTa; TPYIIOBOM paboThl WM pabOThl B Mapax, KOTOpHIE ydyaT
KOMaHHOH paboTe U B3aUMOJCHCTBHUIO C IPYTUMU JIETHMH;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOIENYp, KOTOPbIE IOMOTAIOT MOAJIEPKaTh MOTUBALIMIO
00yYaromuxcst K MoJIy4eHHIO 3HAaHUH, HaJTa)KUBAHHUIO TIO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIICHUH
B KJIacce, TOMOTaloT YCTaHOBIIEHUIO TOOpOXkKenaTenbHON aTMochepsl BO BpeMs YpOKa;

- opraHuzaius medcTBa MOTUBUPOBAHHBIX M 3PYAMPOBAHHBIX OOYYArOMIMXCS HAl HX
HEYCMEBAIOIIMMH  OJHOKJIIACCHUKAMHU,  JIAIOLIEr0 KM  COLMAJIbHO  3HAUUMBIH  OIMBIT
COTPYJIHUYECTBA U B3aUMHOMN IIOMOIIIH;

- WHUIMHUPOBAHME U TOJJEPXKKAa HCCIIEIOBATENIbCKON IESTENbHOCTH OO0ydYaroluxcsl B
paMKax peaJu3allMd MMU WHIMBHUIYaJbHBIX M I'PYNIOBBIX HCCIIEI0BATEIBCKUX MPOEKTOB, YTO
JacT  oOydaromMMCsS BO3MOXKHOCTb IIPUOOPECTH HABBIKM  CAMOCTOSITEIIBHOIO  PELICHUS
TEOPETUYECKON POOIeMbl, TeHEPUPOBAHUS U 0(OPMIICHHSI COOCTBEHHBIX HJIEH, YBAXKUTEIBHOTO
OTHOIIEHMUsSI K YYKUM HJesM, O(OPMIIEHHBIM B paboTax Jpyrux HCCienoBaTeneil, HaBbIK
nyOJIMYHOTO BBICTYIUICHHUS MEpe]] ayAUTOpUeii, apryMeHTUPOBAHMS U OTCTauBaHUS CBOEH TOUKHU
3pEHHU.

PesynpTaThl enuHCTBa y4eOHOH M BOCHHUTATEIBHOM NEATEILHOCTH OTPAXXEHBI B paszese



paboueil mporpammbsl «JIMYHOCTHBIE PE3yNbTaThl U3yYCHHs Y4eOHOTO mpeaMera «XUMHS» Ha
YPOBHE CpeJHero o01iero o0pa3oBaHus».



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYeCKOM XUMMH

IIpenMer opraHn4eckol XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B NOJyYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHble mNONOXKeHUA. CTpyKTypHble (OpMyJbl OpraHMYecKHUX BewiecTB. ['omosnorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPAaTHBIC CBS3U.

IIpencraBnenne o  kiaccuukanuum  opraHudeckux — BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEUIINX
IIPEJICTaBUTEINIEN KJIACCOB OPraHUYECKUX BELIECTB.

DKcrnepuMEHTAJIbHbIE METO/bl U3YUYEHUS BEUIECTB U UX IPEBpAIICHUN: 03HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMUECKHH psan. MeTaH M 3TaH — INpOCTEHLINE
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJIEHUE B IPUPOAE, TOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHM psil. DTUIIEH U NMPOMUIIEH — MPOCTEHIIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllUY, OKUCIIEHUS U TIOJIMMEPHU3ALINHN), TIOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEHIINE XUMUYECKHUE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUN psa. ALETUIeH —
NPOCTEHIINN MPECTAaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBa (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKkas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAUICKAIUMH K pa3JINYHbIM KJlaccaMm.

[TpupoHbIe HCTOYHHUKH YTI€BOAOPOAOB. [IpHpoiHBINA Ta3 U MONyTHbIE HE(PTAHBIEC Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 MPOIyKThI €ro nepepadboTKy.

OKCIepUMEHTAJIBHBIE METO/BI U3YUEHUS BEUIECTB M UX NPEBPAIICHUN: 03HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronp», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJECHHE IPAKTHYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHsie 3anaun.

Bbluuciienuss mo ypaBHEHMIO XUMMUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

IIpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TaHOJ: CTpPOEHHE, (pu3nueckue u
XMMHUYECKHE CBOMCTBA (pEakIMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaTOMHBIE CHUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XMMHYECKHE CBOICTBa (B3auMOJEHCTBHE CO MIETOYHBIMU METaJIJIaMU, KaueCTBEHHAsI peakiys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@deHo: CTPOCHHE MOJIEKYIBI, (pU3MUecCKHe M XHMMHUYECKHE CBOICTBAa. TOKCHYHOCTH
denomna. [Ipumenenue enona.

Anpnerunsl U Kemowusi. DOpManbAETHI, AaleTaIbJCTUA: CTPOeHHE, (U3UYECKHEe WU
XMMHUYECKHE CBOMCTBa (peaklUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpe/ieNIbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasi KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KHCIIOT, PeaKIus
TepupUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
uX Molollee aeiicTBre.

Crnoxuble 3(UpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

VYrieBobl: cocTaB, KiacCU(pUKaIUs YIIIeBOIOB (MOHO-, TU- U MOJUcaxapu/ibl). [ moko3a
— IPOCTEHIIMA MOHOCAXapHJ: OCOOEHHOCTH CTPOCHMSI MOJIEKYIbI, (PU3NUYECKUE U XUMHUYECKHUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pykTO3a KaK M30MEP TITFOKO3BI.

Kpaxman u nemntonosa kak npupoHble nonuMepbl. CTpoeHre Kpaxmaia U HeJUTH0JI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs PeaKkIus C HOJAO0M).

OKcIepUMEeHTaIbHbIe METOAbl M3YyUeHHs BEIIEeCTB W HX NpPEeBpalleHUi: IMpOBEACHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CnupTOB (B3auMojelcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujaa cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnsbie 3anaun.

Bbluuciienuss mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIeCTBa WJIM NPOAYKTAa peaklUMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKLIUN).

A3oTcoieprkaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHCIOTBI Kak aM(oOTepHble OpraHudeckue coequHeHus. Pusmueckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha @puMepe IMIKHA). buonormueckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

Benku xak mpUpOAHBIE BBICOKOMOJEKYISIpHBIE COeAMHEHUs. [lepBUuHas, BTOpUYHAS U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTaIbHbIE METOJIbl U3YYEHHs BEIIECTB M MX IpeBpalleHuil: HaOI0JeHne U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpPU HAarpeBaHUH, LBETHBIC
peaxiuu OEIKOoB.

BbicokoMo1eKy JIsIpHBIE COeIMHEHUS

OCHOBHbBIE TIOHATHS XUMHH BBICOKOMOJICKYJISPHBIX COCAMHEHUI: MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3AIUS U TOJTMKOH/ICHCAITHUS.



DKcIepUMEHTaIbHbIE METOJIbI U3YYEHUS BEIECTB U UX MPEBPAILCHHI: 03HAKOMJICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanust MeXnpeIMETHBIX CBSI3EH MPU U3YUYEHUHU OpraHudeckord xumuu B 10 kiacce
OCYILIECTBJISIETCSl YEPE3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: SBICHHME, HAYYHBIH (DakT, TUIOTE3a, 3aKOH,
TEeOopus, aHajiu3, CHUHTE3, KiIaccupuKalusa, T[EePUOJUYHOCTh, HAOIIOJEHNEe, HW3MEpEHHe,
AKCIEPUMEHT, MOJICIIUPOBAHUE.

Oduzuka: MmaTepus, SHEPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYNa, SHEPreTUYECKUi
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3MUYECKHE BETUYMHBI U
€AMHUIIBI X U3MEPEHHUSI.

buonorus: kierka, opraHuszM, Ouocdepa, oOMEH BEIIECTB B OpraHuszMe, (pOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

I'eorpac¢us: MuHepasbl, FOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: nUIIEBbIE MPOAYKTHl, OCHOBBI PAIlMOHAJIBHOTO TMHTAHUSA, MOIOIIUE
CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETHMYECKHE Iperaparbl, MaTepuanbl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMudeckuil aiemMeHT. AToM. Sapo aroma, H30TONBI. DJEKTPOHHAs OO0OJIOUKA.
DHepreTUUecKue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBbIX YETHIPEX MEPHUOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

[Iepnonnueckuit 3axkoH u Ilepmoamueckas cucrema Xumudeckux osnemeHtoB JI. .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U Neprojam. 3HaueHrue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XHMMHUYECKas CBSI3b. Buabl XMMHUYECKOW CBSI3M (KOBaJIEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTauindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOPHbIN). BogopoaHast cBs3b. BaleHTHOCTD.
DIIEKTPOOTpHULIATENBHOCTE. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemectBa MOJEKYJIAPHOTrO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTHe 0 aucnepcHbIX cucTemax. ICTHHHBIE M KOJUIOWIHBIE pacTBOPBL. MaccoBas 10JIst
BEILECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHkiatypa HeopraHMYecKHX
BEIECTB. ['eHeTHuyeckass CBsA3b HEOPraHWYECKUX BEILECTB, IPHUHAMIEKAIIUX K pPa3IuYHbIM
KJIACCaM.

Xumuueckas peakius. Kiaccuukanus XUMHUYECKHMX pPEaKUUil B HEOPraHWYECKOH u
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasIM4HbIX (akTopoB. OOpaTUMBble PEAKLHH.
Xumnueckoe paBHoBecHe. DakTOpbI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.



OnexTponutuueckas aucconuanus. CuinpHble U ciadbie 3MeKTponauThl. Cpenaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKCIEpUMEHTAIIbHBIE METOJbl M3YUYEHHUsI BEIIECTB M WX IMPEBPAIICHUN: I€MOHCTpaIus
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJeNIeld KPUCTAUIMYECKHX PemETOK, HAOII0JEHWEe ¢ OMHCaHUE JEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

Pacuérnnie 3a1auu.

Pacu€thl Mo ypaBHEHUAM XHMHUYECKUX pEAKIHM, B TOM YHUCIE TEPMOXUMHUYECKHE
pacu€rhl, pacYETHI C HCIIOJIL30BAHUEM MOHSITHUS «MAacCcOoBasi J0JIsI BELIECTBAY.

Heopranuueckasi Xumms

Hemeramnsl. Ilonoxkenue HemetaiuioB B Ilepuoandeckoid cuUCTEME XHUMHUYECKUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XHWMHYECKHE CBOMCTBAa BaXKHEWUINHMX HEMETANIOB (TaJIOT€HOB, cephl, a3ota, (ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHNne BA)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertaiubl. [lonoxxenue metaiuioB B [lepuoanueckoit cuctemMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
busnueckue cBoiicTBa MeTamioB. CIUTaBbl METAIOB. DNEKTPOXMUMHUYECKUN P HAMpsIKECHUHA
METaJIJIOB.

XUMUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPHUM, Kanmuii, KaiubI[Uii, MarHuii,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHne MeTamioB B ObITY U TEXHUKE.

DOKCHEepUMEHTAIBHBIE METOJbl M3YUYEHMsI BEIIECTB W HMX TMPEBpAICHUI: H3ydeHUe
KOJUIeKIIMU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTATBHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnsie 3amaun.

Pacuérer Macchel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET ITPUMECH.

XuMHA 4 KM3Hb

Ponrr xummm B OOECHEYEHHHM DKOJIOTHUECKOW, JHEPreTUYeCKOM W  MHUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAWIHUHBIL. [lOHATHE O HAyYHBIX METOJaX IMO3HAHUsS BEIIECTB H
XAMHYECKHUX PEaKIUM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUNAX [POMBIIIJICHHOTO TMOJYy4eHUs
BaKHEUIIINX BEIIECTB.

YenoBek B MuUpe BEUIECTB W MaTEpPUAIOB: BAXKHEMIINE CTPOUTENIBHBIE MATEpHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaybl, KpPacKu, CTEKJIO, KepaMHKa, MaTepualibl [JIsi SJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpaIbHbIC yI0OpEHUS.

XUMHUA U 370pOBbE YEJIOBEKA: MpaBUJIa HCIOJIb30BAaHUS JICKAPCTBEHHBIX IMPENapaTos,
npaBuiia 6€30MacHOTO MCIIOIH30BAHMSI MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBA3EH NMPH U3y4eHUU OOIIEeH U HEOPTaHUYECKON XUMHUH B
11 kyacce oCymecTBIsCTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATHH,



TaK M MOHSTHUH, SBISIIOUIUXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHSATHS: HAy4HBIH (haKT, TUNOTE3a, 3aKOH, TEOpPHs,
aHaJIU3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®duszuka: marepusi, SHEprus, Macca, aToOM, 3JEKTPOH, NMPOTOH, HEHUTPOH, HOH, HU30TOI,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEILleCTBa, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusM, JKOocHCcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHEpabl, TOPHBIC TTOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

Texnonorus:  XUMHYECKas  MPOMBIIUIEHHOCTb,  METAJULYprusi,  MPOU3BOACTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO3SICTBEHHOE MIPOU3BOICTBO, MUIIeBas
MPOMBINIICHHOCTh, (papMaleBTUYecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUajiOB, AJIEKTPOHHAS] MPOMBIIICHHOCTb,
HAHOTEXHOJIOTUHU.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpOrpaMM CpegHero obiiero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHno-meTonuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIA MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3y/lbTaTOB OCBOEHHS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

® O0CO3HaHWE OOYYAIOIIMMHCS POCCHUUCKOM T'PaKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K

CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

e HaIW4YMe MOTUBAIMH K 00yUeHHIO;
e [IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTH HAa OCHOBE KIIIOUEBBIX

LEHHOCTEN M UCTOPUUYECKUX TPAAULIMIA 6a30BOM HAyKU XUMUU;

® TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATbCS B CBOEH JESATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, INPUCYIIMMH LIETOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

® HaIMYME NPABOCO3HAHMS HKOJOTHYECKOM KyIbTYyphl M CHOCOOHOCTH CTaBUTh LEIH U

CTPOUTH JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
y4yeOHOIl M BOCIUTATEIBHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNpPaBUIAMU TOBEICHMS,
CIOCOOCTBYIOLIMMH IpOLIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCS.

JIMYHOCTHBIE PE3YyNbTAaThl OCBOCHUS NMpeaMeTa «XUMUS» OTPa)xaroT c(hOPMHUPOBAHHOCTh
ONbITa TO3HABATEIbHOM M MPAKTHUYECKOW MAEATENbHOCTH OOYYalOMMXCs 10 pealn3aluu
IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

® 0CO3HaHMs OOYYaIOIIMMHUCSA CBOUX KOHCTUTYLMOHHBIX IpaB U 00sS3aHHOCTEH, yBaXKCHUS
K 3aKOHY M IIPaBONOPSAKY;



MNpEACTAaBJICHUA O COHHAJIBHBIX HOPMax W IHpaBUIaX MCKINYHOCTHBIX OTHOIIIEHUHN B
KOJUJICKTHBE;
TOTOBHOCTH K COBMECTHON TBOPYECKON NEATEIBHOCTH IIPH CO3/IaHUHU Y4EOHBIX ITPOEKTOB,
pCeIICHUN y‘IC6HLIX n IIO3HABATCIIbHBIX 3ajaad, BBITIOJIHCHUUA XUMHUYCCKUX
9KCIIEPUMEHTOB;
CIOCOOHOCTH IIOHHUMAThL H INpUHUMAaTb MOTHUBBI, HAMCPCHUA, JIOTUKY H ApPTyYMCHTbI
JPYTuX MpU aHATU3€ Pa3IMYHbIX BUOB YUeOHOH NEesTEIHHOCTH;
2) NaTPUOTHYECKOT0 BOCIIMTAHMS .
OCHHOCTHOI'O OTHOIICHHA K HUCTOPHYCCKOMY M HAYYHOMY HACJICIHIO OTCUECTBEHHOU
XVMUH,;
YBaXEHUsI K MPOIlECCY TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUHM, OCO3HaHHs TOrO, 4YTO JOCTH)KCHHUS HAyKd €CThb pe3ylbTaT UIMTEIbHBIX
Ha0JII0/IeHUH, KPOIIOTIUBBIX IKCIEPUMEHTAIbHBIX [TIOMCKOB, IOCTOSHHOTO TPYy/Ja YUEHBIX U
MPAKTHKOB;
WHTEpECa M T[O3HABaTEIbHBIX MOTHBOB B TMIOJYyYEHHHU U TIOCICIYIONIEM aHaJIHN3e
nH(pOpMAIUK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,
CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHbIE C XUMHUUECKUMU SBJIICHUSMU, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
TOTOBHOCTU OIICHUBATH CcBOE IMOBCACHHUC W IIOCTYIIKHU CBOUX TOBapI/IHIeﬁ C HO3I/IIII/H>'I
HPAaBCTBCHHLIX U ITPAaBOBbBIX HOPM M OCO3HAHUC HOCH@I[CTBI/If/'I 9TUX IMOCTYIIKOB,
4) popmupoBaHus KYyJIbTYPHI 310POBb:
NOHMMAaHHS IIEHHOCTeH 370poBOro M Oe3omacHOro obpasza >KU3HHM, HEOOXOIWMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUYECKOMY 3/J0POBBIO;
coOnrofieHusi mpaBui 0e30MacHOro OOpalleHHus ¢ BEIIeCTBaMH B OBITY, MOBCETHEBHOM
JKU3HHU U B TPYOBOH JIEATEIILHOCTH,
IMNOHUMAaHHA LECHHOCTHU IIpaBUJl HWHAUBUAYAJIBHOTO MW KOJIJICKTUBHOI'O 0e30MmacHoro
MIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIFOACH;
OCO3HAHHUS TOCIEICTBUNA W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEeOJIEHHS alKOTros,
HapKOTHUKOB, KYpEHHUS);
5) Tpy10BOr0o BOCIIUTAHUSA:
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JIEATEIhHOCTH,
OOMIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;
YCTAaHOBKM Ha aKTHBHOE YYacTHe B PEIICHWU TMPAKTUYECKUX 3a7ad COIUATbHON
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);
WHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO0 Tpodeccuil pa3iudHOro poja, B TOM YHCJIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMUH,
YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYadbHOW TpaeKTopuu 0Opa3oBaHUS,
Oynymeit mpodeccun u peanu3alid COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C Y4YETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;
6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:
9KOJIOTHYECKH 11€1€CO00pa3HOro OTHOUIEHHS K MPUPOJE, KaK UCTOYHHUKY CYIECTBOBAHUS
’KU3HHU Ha 3eMIie;
IIOHUMAaHUu s FHOG&HBHOFO XapaKkTepa 3KOJIOTMYCCKUX HpO6HeM, BIIMSAHUSA 3KOHOMUYCCKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHOM M COLIMATBHOM CPE/Ibl;
OCO3HaHuA HGOGXOIII/IMOCTI/I HUCITOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHHU IJid pCHICHUSA BOIIPOCOB
paLuOHAIBHOIO IIPUPOLOIOIL30BAHNA;



AKTUBHOI'O HEINPUATUS ACHCTBUM, NPUHOCAIIUX BpEI OKPYXKAIOLIEH NPUPOIHOU cpele,
YMEHHUS IIPOrHO3UPOBATH HeOJ1aronpusTHoIe JKOJIOTHYECKHE IIOCIIEACTBHUS
IPEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBpALATh UX;

HaJIUYUS PA3BUTOrO SKOJOTMYECKOrO MBIIUICHUS, 3KOJOTMYECKOW KyJbTYpPBI, OIIBITA
JESATEIIBHOCTH JKOJOTMYECKON HAlpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMMH B
MO3HABATEJIbHOM, KOMMYHUKATHBHON M COIMAJIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSA
AKTUBHO IIPOTUBOCTOATH UJEOJIOTHU XeMopoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKH;

NOHMMaHMA CHeUU(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poiau B (OPMHPOBAHHUH
pPalMOHAJILHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHMM IIEJIOCTHOIO IpEACTaBiIeHUs 00
OKpYXaloIlleM MHpE KaK O €IMHCTBE IPHUPOJBbI M YEIOBEKAa, B IO3HAHUM INPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIICHUH TPOOIEM COXPAaHEHHs IPUPOTHOTO PABHOBECHS;
yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOM IMBMIM3ALMU: B €€
IYMaHHCTUYECKON HANpaBICHHOCTH M BaXHOM pONM B CO3AaHUM HOBOW 0a3sbl
MaTepUaibHOW KYNbTYPbl, PELICHUH TJI00AJbHBIX MPOOJEM YCTOWYMBOIO PpPa3BUTHS
4eJI0BEYECTBA — ChIPbEBOM, SHEPreTUUECKON, MUILEBON U SKOJIOTHYECKON 0€30I1aCHOCTH, B
pPa3BUTUHM MEIULUHBI, OOECIEYEHUH YCIOBUI YCIEIIHOTO TpyAa M HSKOJIOTMYECKU
KOM(OPTHOM KU3HU KaXKIA0T0 YieHa 00ILEeCcTBa;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTU: [IOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS
JUId aHaju3a W OOBSCHEHHUS SIBICHUM OKpYXKAlOIIero MHpa M IMPOUCXOAALIMX B HEM
U3MEHEHUH, YMEHHMsI JieslaTh 0OOCHOBAaHHBIE 3aKJIIOYEHHUS] Ha OCHOBE HAay4YHbIX ()aKTOB U
MMEIOIINXCA JAHHBIX C LEJIbIO MOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HUCIIOJIb30BATh XUMUYECKHE 3HAHUS JJIs pelIeHUs IpodiieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlHsIX;

MHTEpeca K ITO3HAHUIO U UCCIIE0BATENbCKOMN ACATENbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO U CamMO0Opa3oBaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHMM 1O XHMHHM B COOTBETCTBHHM C >KMU3HECHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3InyHbIX cdepax mnpodeccuoHaIbHOM
JIeATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE

CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYMMbIe I (DOPMHUPOBAHHMS MHPOBO33PEHHUS OOYUAIOMIMXCS MEKIUCIUIUTMHAPHBIC
(MeXTpeMeTHBIE) O0IIIEHayYHbIE TIOHATHS, OTPAYKAIOIIHE [[EJIOCTHOCTD HAYYHON KapTHHBI
MUpa ¥ CIEIUPHUKY METOIO0B TIO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus,
BEIIIECTBO, DHEPTHSs, SBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH (DAKT, MPUHIIMII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEeIOBAaHUE, HAOIIOACHHIE, U3MEPEHUE, SKCTIEPUMEHT
H Ipyrue);

YHUBEpCaJIbHbIE  yueOHble  JeiicTBUs  (TMO3HABATEIbHBIC,  KOMMYHHKATHBHBIC,
peryisaTHBHbIE), obOecnednBaronie (GopMHpoBaHUE (DYHKIIMOHAIBHOW TPAMOTHOCTH H
COLMATBHOM KOMIIETEHIIMH 00yJaroIInXcsi;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ MCIIOJIb30BaTh ~ OCBOEHHBIC  MEKIUCIUILUIMHAPHBIEL,
MHUPOBO33PECHUYCCKHUE 3HAHUS M YHUBEPCAIbHBIC y4cOHbIC JCHCTBHS B MO3HABATCIBHOU U
COLMAJIBHOM MPAKTHUKE.



MertamnpeIMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU yYEOHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a30Bble JJOrMYecKue AeCcTBHS:

®  CaMOCTOATENILHO (OPMYJIMPOBATH M AKTYaJIM3UPOBAaTh MpoOOJIEMy, BCECTOpPOHHE €€
paccMaTpuBaTh;

® OmpeneNiTh IENIM JICATSIBHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU HUX JIOCTHKCHUS,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

® CIOJIb30BAaTh IPH OCBOCHHM 3HAHUNA NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHble MpPHU3HAKW TOHATUH M YCTaHABIMBATH HX B3aUMOCBSI3b, HCIIOIbH30BATh
COOTBCTCTBYIOIIHUEC MOHATHUA IJIA 00BsACHEHNSA OTACIIbHBIX q)aKTOB n HBHGHHﬁ;

e BBHIOMpPATh OCHOBAHUS U KPUTEPUH ISl Ki1acCU(DUKAIIMK BEIIECTB M XUMUYECKUX PEaKIIHil;

® YCTaHABIIMBATH MPUUMHHO-CJIEICTBEHHBIEC CBSI3U MEXK/Y U3y4aeMbIMU SIBJICHUSIMU;

® CTPOUTH JIOTUYECKHE pACCYKICHUS (MHAYKTUBHBIC, [EAYKTUBHBIE, IO aHAJOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH M MPOTUBOPEYHS B  pacCMaTPUBAEMBIX  SIBJICHMSIX,
(GbopMyIUPOBATh BHIBOJIBI M 3aKJIFOUCHHUS;

® T[PUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CHUMBOJHYECKHE (3HAKOBBIC)
MOJIENIN, TPEOOPa3OBBIBATE MOJCIBHBIE TPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ)
JJIeMeHTa, XuMudeckas (popmyria, ypaBHEHHE XUMHUYECKOW pEaKIHU — IMPU PEIICHUU
y‘~I€6HI)IX IMO3HABATCJIBHBIX M MNPAKTHUYCCKUX 3aJa4d4, NPUMCHATHL HAa3BAaHHBLIC MOJCJIBHBIC
MPEJCTaBICHUS JJIs BBISABICHUS XapaKTEPHBIX MPHU3HAKOB H3Y4YaeMbIX BEIIECTB H
XAMHYECKHUX PEaKIUM.

2) 0a3oBbIe HCCIEA0BATENbCKUE 1eliCTBUS:

® BJIAJZCTH OCHOBAMHU METOJ0B HAYUYHOTI'O IMO3HAHUWA BEIIECTB U XUMHUYCCKUX pCaKIII/II\/II;

e (dopMynMpoBaTh WLENM W 33aJaYd HUCCIENOBAHHS, WCIONB30BAaTh IIOCTABICHHBIE W
CaMOCTOSITEIILHO CPOPMYJIUPOBAHHBIE BOMPOCH B KA4eCTBE WHCTPYMEHTA TO3HAHHS H
OCHOBBI ISl (JOPMHUPOBAHUSI THUIOTE3bl IO MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

® BIAJCTh HAaBBIKAMH CAMOCTOATEIHHOTO IUTAHUPOBAHUS U TPOBEACHUS YUYCHHUYECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAThH yMEHHWs HaOmOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBAThH €T0 Pe3yiabTaT, (OpMyJIUpOBaTh 00OOIIEHUS U BBIBOIBI
OTHOCHUTENIFHO JIOCTOBEPHOCTH PE3Yy/IbTaTOB HCCIIEOBAHUS, COCTaBISATH OOOCHOBAaHHBIM
OTUYET O MPOJICITAHHON paboTe;

e npuoOpeTarh OMBIT YYCHHUECKON HCCIENOBATENbCKOW U TPOEKTHOW AESITeNbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETLHOMY MOUCKY METOJOB PEIICHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITIO3HAHUA.

3) padora ¢ nngopMmanmeii:

® OpHEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX UHGPoOpMaluu (Hay4HO-TIOMYJsIpHas
auTEpaTypa XHMHYECKOTO COJEpXaHHUs, CIpaBOYHBIC Mocobus, pecypchl HHTepHeTa),
aHATM3UPOBATh MH(DOPMALMIO Pa3IMYHBIX BUAOB M (DOpPM MpencTaBICHHS, KPUTHUYECCKH
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPECUHBOCTE;

e (QopmynupoBaTh 3ampochkl U MPHUMEHSTHh Pa3NUYHBIE METOJBI MPU TOWCKE U O0TOOpe
uH(pOopMaIii, HEOOXOAUMOM 7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO THTIA;

e npuoOpeTaTh OMBIT MCIOJIB30BaHUSA MH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN U
Pa3JINYHBIX TOUCKOBLIX CUCTCM;

®  CaMOCTOATENILHO BBIOMpATh ONTUMAJILHYIO (opMy TpeAcTaBiIeHUS HHPOPMAIUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

® UCHOJb30BAaTh HAYYHBIM S3BIK B KauecTBE CpEACTBA INpPU pabdoOTe C XUMHYECKOU
uHpopMaLKeil: TPUMEHATh MEXKIpeIMETHbIe (PU3NUecCKue U MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;



® ICIIOJIB30BATh U IPEOOPA30OBHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISAHOCTH.
OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

e 3a7aBaTh BONPOCHI MO CYIIECTBY OOCY)XKIAaeMOH TeMbl B XOJ€ AMAJIOra W/WIU JUCKYCCHUH,
BBICKA3bIBaTh HJEU, (OPMYIUPOBATH CBOM TPEUIOKCHHUS OTHOCUTEIBHO BBIMOJTHCHHUS
NPE/IOKEHHOH 3a/1a4H;

® BBICTYNAaTh C MPE3EHTAIMEH Pe3yabTaTOB IMO3HABATEILHON NIEATEIHHOCTH, MOYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPHU BBHIMOJTHCHHH XHMHUYECKOTO
IKCIEPUMEHTA, MPAKTHYECKONH pabOThI MO MCCIICOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanM3anuy y9eOHOro MpoeKTa U (OPMYyIUPOBATH BHIBOBI IO PE3YJIbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHHMSI ITO3UIIMI B X0/1e 00CYXIEHHUS 1 0OMEHA MHEHHSIMH.
OBRi1ajieHHe YHUBEPCAJIBLHBIMHU PEryasiTUBHBIMU 1€l CTBUAMM:

® CaMOCTOSTENILHO IUIAHUPOBaTh M OCYILIECTBIISATH CBOKO IO3HABATEIBHYIO NESATEIBHOCTD,
ompenenss e€ eI W 3aJa4d, KOHTPOJMPOBaTH M IO Mepe HeO0OXOIMMOCTH
KOPPEKTUPOBATh TMpEAjiaraéMblii aNTOPUTM JCHCTBUI TNPU BBIMOJTHCHUH YYCOHBIX H
HCCJICIOBATENIbCKUX 3ajad, BbIOMpaTh HanOosiee d(DPEKTUBHBIA CIIOCOO WX pEIICHUs C
Y4ETOM IMOTYICHHSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;

® OCYILIECTBJIATh CAMOKOHTPOJb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOaHalh3a W
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpaXkaroT:

e chOpPMHUPOBAHHOCTH MPEJCTABICHUN O XMMHUYECKON COCTABIIAIOIICH €CTECTBEHHO-HAYIHOU
KapTHUHBI MUPA, POJIM XUMUU B TIO3HAHUHU SBJIEHUH NPUPOJbL, B (POPMUPOBAHUU MBIIIJICHUS
U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOM AJIs peleHus
MPAKTUYECKUX 337a4 M SKOJIOTMYEeCKH 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 3/10POBbIO U
IIPUPOJHON Cpene;

® BJAJCHUE CHCTEMOM XHMHMYECKUX 3HAHMH, KOTOpPAs BKJIKOYAECT: OCHOBOIOJIArarolue
HNOHATHUS (XMMMUYECKHUH JJIEMEHT, aToM, »>JEKTpOHHas o0o0JiouKa aroMma, MOJeKyJa,
BAJIEHTHOCTh, 3JIEKTPOOTPHUIATENBHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas Qopmyna
(pa3BépHyTas M COKpaléHHas), MOJb, MOJISIpPHAsT Macca, MOJISIPHBIA O0BEM, YTIIepOIHBIN
CKeJeT, (YHKIMOHAIbHAs TPYIa, PaguKal, U30Mepusi, H30Mepbl, FTOMOJIOTUYECKUN psi,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJ M Aa30TCOJAEPKAILIME COEOUHEHUs, MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEJMHEHUs); TEOPHUH U 3aKOHBI
(Teopusi cTpoeHus opraHudeckux BemecTB A. M. bytnepoBa, 3aK0H COXpaHEHHSI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHHU; MUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE INOHUMAHWSA NPUYUHHOCTH U CHUCTEMHOCTHM XUMHUYECKHX SIBJIICHHI,
(dakToJOrMUECKUEe CBEJEHHMS O CBOICTBaX, coOCTaBe, IMOJyYeHUH U Oe30MacHOM
UCIIOJIb30BAaHUU BAXKHEHMIIMX OpPraHMYECKUX BEIIECTB B OBITY U TNPaKTUYECKOU
JIeATEIIbHOCTH YEII0OBEKA,

e copMHpPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSITHUH, yCTaHABIMBATh
UX B3aMMOCBS3b, WCIIOJIB30BaThb COOTBETCTBYIOIIME IIOHATHUS IIPU OIMCAHUU COCTaBa,
CTPOEHHUS U NIPEBPALICHUN OPraHUYECKUX COCIUHEHNN;

e chopMHPOBAHHOCTh YMEHUU HCMOJIb30BaTh XUMHUYECKYIO CHMBOJHKY ISl COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpall€HHON) (OpMysd OpraHHYECKUX
BEIIECTB W YPAaBHEHHM XUMHUYECKHX PpEAKIU{, W3rOTABIMBATh MOJEIH MOJIEKYII
OpraHUYEeCKUX BEIIECTB JUI WUIIOCTPALUM HX XMMHYECKOTO U IIPOCTPAHCTBEHHOI'O
CTPOCHHS,



c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAIC)KHOCTh H3yUYCHHBIX OPTaHUYECKUX
BEIIECTB IO MX COCTaBYy M CTPOCHUIO K OMNpeNe’IEHHOMY KiacCy/Tpymme COeIUHEHHM
(YriaeBoZopoAdbl, KHCIOPOJ M a30TCOJAEPKAIIME COEAMHEHHS, BBICOKOMOJIEKYISPHBIC
COCIMHCHMS), JaBaTh MM Ha3BaHUs Mo cuctematudeckor Homenkmarype (IUPAC), a
TaKk)Ke MPUBOANTH TPUBHAIBHBIC HAa3BaHMS OTACIBHBIX OPTaHUYCCKUX BEIIECTB (DTHIICH,
MPOIWJICH, alleTUJIeH, STUJICHIJIMKOIb, TIUIEpUH, (heHon, Gopmaibaerus, alneTaabIeru/,
MypaBbHHAsl KHCJIOTA, YKCYyCHAas KHCIIOTa, OJICMHOBAas KHCIIOTA, CTEapUHOBAs KHCJIOTA,
[II0K03a, PPyKTO3a, KpaxMmal, HEeJUTI0103a, [NIUIIKH);

Cc(OPMUPOBAHHOCTh YMEHHS ONPEICNIATh BUABl XUMHUYECKOW CBS3HM B OPTaHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BeniecTB A. M. bytnepoBa 1151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHHSI; 3aKOH COXPAaHEHUS MaCChHI BEIIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBONCTBA TUIMYHBIX NPEICTaBUTENEH pa3lUYHBIX KJIACCOB OPraHMYECKHX
BelecTB (METaH, dTaH, STUICH, POMIICH, alleTUiIeH, OyTaaueH-1,3, meTmiOyraauen-1,3,
OeH30J1, METaHOJI, ATAHOJ, YTUIICHTTIUKOJIb, TJIUIEPUH, (DEHOII, alleTalIbIer 1/, MypaBbHHAs
U YKCYCHas KHCJOTBI, TJIIOKO3a, Kpaxmal, [eJUII0J03a, aMHHOYKCYCHAas KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMH YPaBHEHHSIMH COOTBETCTBYIOLIMX
XUMHUYECKHX PEAKIIMIA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OpPMUPOBAHHOCTh yMEHHUS XapaKTepU30BaTh HCTOUYHUKU YTIEBOJOPOIHOTO CHIPbS
(HedTb, MPUPOHBIIA Ta3, Yroiib), CIOCOOBI UX MEpepabOTKU U MPAKTHUECKOE MPUMEHEHUE
IPOJYKTOB NEpepaboTKu;

c(OpPMUPOBAHHOCTh YMEHHMI TPOBOJUTH BBIYMCICHUS MO XHMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOTMUECTBA UCXOJHOTO BEIIECTBA MIIH MPOIYKTa PEAKIIUU 10 U3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB MJIH IMPOJYKTOB PEAKIIHH);
c(OpMUPOBAHHOCTh YMEHUH BIAJeTh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCIONB3YeMbIX B XMMHUU TMPU H3YUYEHUU BELIECTB M XMMHUYECKUX SBICHHIMA
(HaOmoieHne, W3MEpPEeHHe, SKCIIEPUMEHT, MOJEIMPOBAHKE), HCIOIB30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHHS M1 MPUHATHS PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CUTYAIUSX,
CBSI3aHHBIX C BEUICCTBAMH H UX IPUMEHEHHEM,

c(OpMUPOBAHHOCTh YMEHHI COOII0OIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
7a00paTOpHBIM 00OpY/ZOBAaHHEM, a TakKe TpaBwia OOpalmIeHHs C BEIIeCTBAMH B
COOTBETCTBUU C UHCTPYKIIMSIMH 10 BBIIMOJHEHUIO Ja0OPAaTOPHBIX XUMHUECKUX OIIBITOB;
c(OPMHUPOBAHHOCTh YMEHUU TUIAHHPOBATh M BBIIOJNHATE XUMHYCCKHA SKCIICPUMEHT
(IpeBpaleHuss OpraHuIeCKUX BEIIEeCTB IMPH HAIPEBAHWH, ITOYICHHUE STUJICHA ¥ U3YYCHUE
€ro CBOICTB, KAYECTBEHHBIE PEAKIIMH OPTaHUYECKUX BEIIECTB, JeHATYypalus OeIKOB MPHU
HarpeBaHWM, I[BETHBIC pPEaKIUU OCJIIKOB) B COOTBETCTBHHM C TIPaBHJIAMH TEXHUKH
0e30MacHOCTH TMpH OOpalleHHH C BEIIeCTBAMU U JTA0OPATOpPHBIM O0OpYy/IOBAaHHUEM,
MIPEJICTABIISITh PE3YJIbTaThl XUMHYECKOTO JKCIEPUMEHTa B (opMe 3alucH YpaBHCHHM
COOTBETCTBYIOIIUX peakiuii U (OPMyIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;
c(OpPMHUPOBAHHOCTh YMEHUH KPUTHUYSCKH aHAIM3UPOBATh XUMHUYECCKYIO HH(OPMAIIHIO,
MOJTyJ4aeMyI0 M3 pPa3HBIX HMCTOYHUKOB (CpeicTBa MaccoBoi mHpopmanmu, MHTEpHET H
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHH COOJIOJATh TpaBWia JKOJOTUYECKH IIeJIeCO00pa3HOro
MOBE/ICHNs B OBITY U TPYAOBOH NEATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3[0POBBS U
OKpYXKarolllel MPUPOJHOW Cpeabl, OCO3HAaBATh OIACHOCTh BO3JCHCTBHS HA KUBbIC
OpraHU3MBbl OMPEEIEHHBIX OPraHMYECKUX BEIIEeCTB, MOHMMAas cMmblca mokazatens 11K,
MOSICHSTh Ha TpHUMEpax CHOCOOBl YMEHBIICHHS W TPEIOTBPAIICHHS WX BpPETHOTO
BO3/ICIICTBUS Ha OpraHU3M YEJIOBEKa;



JJIsA 06yqafonmxc;1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3AO0POBbIA: YMCHUC IMPUMCHATH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BELIECTB U XUMUYECKUX SBICHUMH;
JUISL CIIETIBIX M CIA00BUAANIMX O0YJArOIIMXCS: YMEHUE UCIIOIB30BaTh PEIbe(hHO-TOUCHHYIO
cucremy o6o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuIecKux (GopMyt.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHuvecKas XUMHD»

OTpaXaroT:

c(OPMHPOBAHHOCTh TPEACTABICHHUIA: O XHUMHYECKOH COCTABIIAIONICH €CTeCTBEHHO-
HAYYHOH KapTHUHBI MHpA, POJIM XUMHH B MO3HAHUU SIBICHUH NPHUPOJBI, B (OPMUPOBAHUN
MBILUIEHHS ¥ KYJIbTYpPbI JIMYHOCTH, €€ (PYHKIIMOHAILHONW IPaMOTHOCTH, HEOOXOIUMOM 115
pelIeHNs NPAaKTHUYECKUX 3a/ad M 3KOJOTM4YEeCKHM OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY
3I0POBBIO U IPUPOJIHOU CpenE;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
HOHATHS (XUMHUYECKHI JIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIC OPOUTAII AaTOMOB,
UOH, MOJIEKYNa, MOJb, MOJISIPHBIM OOBEM, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTD,
CTENEHb OKUCJIEHMS, XUMHUYECKas CBA3b (KOBAaJICHTHasl, HWOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJIHAs), KPUCTAUIMYECKas peléTka, THUIbBI XHMHUYECKHUX peakuuil, pacTBop,
AJIEKTPOJIUTBI,  HEIEKTPOJIMUTHI,  JJEKTPOJMTAYECKAs]  AUCCOLMALMS,  OKHUCIUTEIND,
BOCCTaHOBUTEJIb, CKOPOCTh XMMUYECKOH pPEaKLUH, XUMHUECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (T€OpUsl DJIEKTPOJIMTUYECKOM Juccouuanuu, nepuoanyeckuit 3akon [l W.
MeHeneeBa, 3aKOH COXPAaHEHMsS MAacChl BEILECTB, 3aKOH COXPAaHEHMS W IIPEBpAICHUS
SHEPruM NpPHU XMMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHMA, JIeKAllM€ B OCHOBE IIOHUMaHHWS MPUUYUHHOCTH W
CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJOTMYECKHE CBEACHMSI O CBOICTBaX, COCTaBe,
MOJY4YEeHUHU U 0e30MacCHOM HCHOJIb30BAHUN BAXHEUIIIMX HEOPTaHUUECKUX BEIECTB B OBITY
Y IIPAKTUYECKOM JESATEIbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATHUH, yCTaHABINBATh
UX  B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TIOHATHS TPU  ONMUCAHUH
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHM HCMOIb30BaTh XUMHUYECKYIO CHUMBOJMKY AJIi COCTABICHMS
(dopMyI BellecTB U ypaBHEHUH XMMUYECKHUX pEaKIUil, CHCTEMaTHUECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICILHBIX HEOPTaHUYECKHX BEHICCTB (yrapHbIil ras,
YIJIEKUCIIBIN Ta3, aMMHaK, TalléHas U3BeCTb, HEraléHas U3BeCTb, IUThEBAs COAA, IUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH OIPENeNATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX Pa3jIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBS3HM (KOBaJIEHTHaf,
MOHHAsl, METaJJTNYeCcKasi, BOAOPOHAs) B COEIMHEHUSAX, TUI KPUCTAJUIMUECKON PEIIETKH
KOHKPETHOI'O BEIIeCTBa (aTOMHAsi, MOJIEKYJApHas, MOHHAs, METAIJIMYEcKas), XapakTep
Cpenbl B BOAHBIX PACTBOPAX HEOPTraHWYECKUX COETHHEHMI;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh NMPUHAICKHOCTh HEOPIraHUYECKUX BEIIECTB
[0 MX COCTaBYy K OIpene’I€HHOMY KiacCy/Tpylne COeAUHEHHH (IIpOoCThle BellecTBa —
METaJUIbl U HEMETAJLJIbI, OKCUbI, OCHOBAHHUSI, KUCIOTHI, aM()OTEpPHBIE THAPOKCUIBI, COJIN);
c(OPMHPOBAHHOCTh YMEHHH pacKpblBaTh CMBICI Tepuogudeckoro 3akona J[. W.
MengeneeBa M JAEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINH,

COPMHPOBAHHOCTE ~ YMEHMHM  XapaKTepU30BaTb DJJICKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKHX IEMEHTOB 1—4 nepronos [lepuonnyeckoil cucTeMbl XUMUYECKUX YIIEMEHTOB
JA. W. MenzgeneeBa, UCIONB3YyS MOHATHA «S-, P-, 0-3JEKTPOHHBIE OpOUTAINY,



«QHEPTreTUYECKUE YPOBHMUY, OOBICHITH 3aKOHOMEPHOCTH U3MEHEHUS CBONCTB XMMHUECKUX
3JIEMEHTOB M HX COEIMHEHMH Mo mnepuogaM u rpynnam llepuogumdeckoil cucTemsl
xumMuueckux asemenToB J{. . Meneneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATh  CYIECTBOBAHUE
TEHETUYECKON CBS3M MEXKJy HEOPIraHMYECKUMHU BEUIECTBAMHU C IOMOILBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XMMHUYECKHUE PEAKIUH MO Pa3IHMYHBIM
pU3HaKaM (YUCIIy M COCTaBYy pearupyrouluxX BEIIeCTB, TEIIOBOMY 3(PdeKTy peakiuwu,
U3MEHEHHUIO CTENEeHEeW OKHUCIEHHsS DSJEMEHTOB, OOpaTUMOCTH pPEaKLUUH, YYaCTHIO
KaTajau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUN COCTABJIATh YPABHEHUS PEAKIUN PA3IUUHBIX THUIIOB, ITOJTHBIC
U COKpAIEHHBIE YPAaBHEHUS PEAKIIMA HOHHOTO OOMEHA, YUYUTHIBAsL YCIOBHUS, TIPU KOTOPHIX
3TU peakUUU UAYT J0 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIMHU, TOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB PAa3JIMYHBIX HEOPTaHUYECKHX BEIECTB, PACIO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTaHMUECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHMH pPacKpbIBaTh CYHUIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii HOCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ITUX PEaKIUii;
c(OpPMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3iauyuHbIX (AKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO0 PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (npunuuin Jle larense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUECKHE MPOLIECCHI, JIEKAIIHEe B OCHOBE
IIPOMBIIIJIEHHOTO TMOJTYYeHHs] CEPHOM KHCIOTHI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTD
npencTaBieHuii 00 OOIIMX HAyYHBIX TMPUHIUIAX W JKOJOTHYECKHX MpodiieMax
XUMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh yMEHHUH TMPOBOJAUTH BBIYHCICHUS C HCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi JIOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPH XUMUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce MU 00BEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BEIIECTB, TEIoBOro 3¢ dexra
peakuuy Ha OCHOBE 3aKOHOB COXPAHEHHS MaccChl BEILECTB, MPEBPALLEHUS U COXPAHEHUS
SHEPTUY;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOIATh TPaBUia MOJIH30BAHUS XUMHUYECKOU MOCYI0N U
nabopaTopHbIM OOOpyIOBaHUEM, a TaKXe TMpaBuia OOpalleHHs C BeUleCTBaMH B
COOTBETCTBUU C UHCTPYKIMSIMH T10 BBIITOJHEHUIO Ta00paTOPHBIX XUMHUYECKUX OMBITOB;
c(hOpMUPOBAHHOCTh YMEHHH IUTAHUPOBATH M BBIMOJHATH XWMHUYECKHH HKCIIEPUMEHT
(paznokeHue MepoKcHia BOJOpOJa B MPHUCYTCTBUHM KaTaiu3aTopa, ONpeAeseHHE CpPe.bl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO WHIMKATOPA, BIMSHUE PA3THUUYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOW peaklliu, peakllMi MOHHOTO OOMEHa, KaueCTBEHHbBIE
peakiuu Ha cynbhar-, KapOoHAT- M XJOPUA-aHUOHBI, HA KATHOH aMMOHHUS, pEIICHHE
SKCIIEPUMEHTANBHBIX 3a7a4 1o TemaMm «Metambsl» U «HemeTtannasl») B COOTBETCTBUH C
MpaBUJIaMHd TEXHUKH O€30MacHOCTH MpU OOpallleHWH C BEIIeCTBaMU U JIa0OpATOPHBIM
000py/I0BaHUEM, IPEACTABIISTh PE3YNbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUU COOTBETCTBYIOIIMX peakiuil u (HOpMyIHpPOBATh BHIBOJBI HAa OCHOBE 3THUX
pE3ynbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XWMHUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX MCTOYHUKOB (CpelICTBA MAacCOBOM KOMMYHHMKauuu, HTEepHET u
ApYTHUX);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAATh TpaBMJIa SKOJIOTMYECKH LEIeco00pa3Horo
MOBEJICHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENSIX COXPAHEHUS CBOETO 3J0POBBS H



OKpYXKarolllel NPUPOJHON Cpeabl, OCO3HAaBATh OIACHOCTh BO3JCHCTBHS HA KUBbIC
OpraHu3Mbl ONPENEIEHHBIX BELECTB, MOoHUMas cMmblica nokaszarens [IJIK, moscHsate Ha
npUMepax CrnocoObl YMEHBUICHHS W TPENOTBPAICHHUS WX BPEIHOTO BO3ICHUCTBUS HA
OpraHu3M YEeJIOBEKa;

JUIsl 00YYaroIIMXCsl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsI: YMEHHE NPUMEHSIThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUII;
JUISL CIIETIBIX M CIA00BUAANIMX O0YJArOIIUXCS: YMEHUE UCIIOIb30BaTh PElIbe(hHO-TOUCHHYIO
cucremy obo3HaueHwuit JI. bpaiins 1uist 3anucu XuMuIecKux (Gopmyt.
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coenuHeHuii A. M. Byrieposa content.myschool.edu.ru/04/10
Wroronopasznery 3
Paznes 2.YrieBoaopoabl
[IpenenbHBICYTIEBOIOPOIBI — BH,6HHOTeKa LIOK
2.1 AKAHLL 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yriieBogopoIbL: BH,6HHOTeKa LIOK
2.2 ATTKEHBL, ATKATHEHBI, ATKHHI 6 1 https://lesson.academy-
’ ’ content.myschool.edu.ru/04/10
bu6mmorexa [IOK
2.3 ApoMaTHYeCKHEYTIeBOJOPOIbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
IIpupoaHbIE HCTOYHUKH bubnuoreka [IOK
2.4 YIJIEBOAOPOIOB U UX 3 1 https://lesson.academy-
nepepadoTka content.myschool.edu.ru/04/10
Hroronopaszaeny 13
Pa3nen 3.Kucjopoacoaep:xanueopraHnuiecKuecoeIMHeHUust
bubmuorexa [JOK
3.1 Criuptel. Denon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
bubnmoreka [JOK
3.2 Aubneruzet. Kapoonossie 7 1 https://lesson.acgdemv-

KUCIOTHI. CIOXKHbBIE dPUPHI

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

bu6mmoreka [IOK

3.3 YrieBoasl 3 1 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroromnopaszneny 13
Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu sl
bu6mmoreka [IOK
41 AMUHBI. AMUHOKUCIIOTEL. Benku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroronopazneny 3
Pasznes S.BbicOKOMOJIEKYJISIPHBIECOEIUHCHUSA
bubmuorexa [JOK
5.1 [Tnactmacenl. Kayuyku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroronopazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

[TPOTPAMME




11 KUIACC

Ne HaunmeHoBaHMepa3ae/ioB U KosmvecrBo4yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TEMIPOrpaMMbI Bcero Kourpoabnbiepaborsl | IIpakTnyeckuepadoTsl o0pasoBaTebHbIEPECYPChHI
Pa3znea 1. TeopeTuyecKHEeOCHOBLIXUMUM

Crpoerne aTOMOB. bubnroreka [JOK
Ileproauyeckuii 3aK0H U .
https://lesson.academy-
1.1 [Tepuoanueckas cucrema 3
content.myschool.edu.ru/04/11
XUMHUYECKUX dieMeHToR /1. .
Menpeneena
CTpoeHUEBEIIECTBA Bubmaorexa ITOK
1.2 MHOII)‘OO 6 aSHI;e eC'TB 4 https://lesson.academy-
P m content.myschool.edu.ru/04/11
bubmuoreka [JOK
1.3 XUMUYECKUEPEAKITUU 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubmuoreka [JOK
Hroromopazaeny 13 https://lesson.academy-
content.myschool.edu.ru/04/11
Paznen2.Heopranu4eckasixumMusi
bu6nmoreka [JOK
2.1 Meraiibl 6 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6nmoreka [JOK
2.2 Hemeramisl 9 1 https://lesson.academy-
content.myschool.edu.ru/04/11
CBs3b HEOPIraHNYECKUX U bubmaorexa LIOK
2.3 o FaHquEKHX BEILECTE 2 https://lesson.academy-
p B content.myschool.edu.ru/04/11
bu6mmorekxa [IOK
Mroronopasneny 17 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

content.myschool.edu.ru/04/11

Pa3zpen3.Xumus u :KU3HL

bu6mmoreka [IOK
3.1 XuMHSA U KU3HDb 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroromnopazaeny 4
OBIIEE KOJIMYECTBO YACOB 34 5
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