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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YpOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®OenepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3y/nbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOToO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yromIMx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMBbl, M OCHOBHBIX MOJOXeHUH «CTparerun pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboOTKe MNporpaMMbl IO XHMHUH, K OIPEIENECHUI0 OOIei
CTpaTeruy 0O0yYeHUs, BOCIUTAHUS U PA3BUTHUSA O0yJarOIIUXCS CPEACTBAMU y4eOHOTO IpeaMera
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
O®I'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTeME XHMHYECKOro o0Opa3oBaHUsA. OTH IEHHOCTU
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs XxuMuueckoe o0pa3oBaHuEe 00yJarolMXCs HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHUE U MOCTPOCHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM cleuu(UKH HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MAaTEpHAIbHOM KU3HU OOIIECTBA, a TaKXKe ¢ yU€TOM 00LIUX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe Kak O €IWHCTBE MPUPObI U YeJIOBEKa, KOTopoe GOpMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYKAIOLIEr0 MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI YacTbiI0 MUPOBOH KYJIbTYphbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJaTesbHas, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TINoOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMMM LENSIMH M NPUHLIMIAMH CpEIHEro oouero odpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» U «OO01ast 1 HeopraHu4yecKkast XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP’KaHUs KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 O0IIel XUMHH) M OpraHndeckor xumuu. opmMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOTooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.



CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumusi» 1 «O011as 1 Heopranuyeckas
XUMUS» c(hOpMHUpPOBaAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuaga U OOYCIIOBJIEHA HCTOPUYECKM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHUI Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAKOTCSI HAa YPOBHE KIIACCUUECKOW TEOPUU CTPOEHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BeIeCTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMH. B Kypce OpraHMuecKoll XMMHUU IOIYy4YaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YpOBHE OCHOBHOro OOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B ImpeaMere «Xumusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS TEOPETUYECKHH MaTepuan u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYJaArOIIUMCS TPEOCTABISETCSI BO3MOXHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHa C OOIIETEOPETHYECKHX W METOJOJIOTMUECKUX MO3HIIHA,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nornonHseTcss B Kypcax 10 wm 11 KkiaccoB naieMEHTaMH  COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEeSTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K TMpOIEcCy
TBOpPYECTBA B 00OJACTH TEOPUH U MPAKTUUYCCKUX MPHUIOKEHUNU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH()OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUSI 3HAHUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUSI OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MIPUPOHBIX SIBICHHUIN MYyTEM dKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH M TEOPETUUYECKHUMH TPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH JKOJIOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHasIoOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIUAIM3AINMHA OOYYaAIOUIUXCS
MPUHATBIE TPOTPAaMMON IO XHMHHU TOAXOABI K OMPEACNICHUIO COJEPKaHHS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUS MPOOJIeM, IMOMCKa, aHAIIn3a 1
0o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
MCCJIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHUH KaKk Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TMPH  OMNPEICICHUU  COJEpKATeIBHOU
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HampaBICHHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (HOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE ONPaBJAaHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU M3y4YEHUs NpeaMera «XuMHUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

(GbopMHUpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIOYeBbIC MOHATHS, (yHIaMEHTalbHbIE



3aKOHbI M TEOpPUM XHMHH, OCBOCHHE $S3bIKa HAyKH, YCBOCHHE M TIOHUMAaHHE CYIIHOCTH
JOCTYIHBIX 000OIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C MCTOpHEH uX
pa3BUTHUS U CTAHOBJICHHUS,

dopMHupoBaHHE ¥ pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAX II03HAHMUSA BEIIECTB U
XUMHUYECKHX PEeaKInid, HEOOXOAUMBIX /il MPUOOPETCHUS yYMEHUW OPHEHTUPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SIBJICHHUH, MMEIOIIUX MECTO B MPHPOAE, B NPAKTHUECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHMEM M OObSCHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHHEM TIPaBUIT O€30M1acCHOT0 OOpaIeHHs C BELIECTBAMH.

Hapsany ¢ atuM, comepikarenbHasi XapaKTepUCTHKA LENed M 3a/1a4 U3Y4YCeHHUs IpeaMera B
porpaMMme 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero obOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJiep)KaHusi oOyueHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKA 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIEr0 He HAOOpOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHOW KHU3HU ISl PEIICHHS
MPAKTUYECKHX 3a7au.

B cBsa3u ¢ 3TUM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

amantanusg  oOydyaromuWXcst K  YCIOBHSAM  JWHAMHUYHO  pa3BUBAIOIIETOCS  MHpa,
dbopMupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHATHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOWCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TAaKKe JJI OLIEHKH C
MIO3HIIAN YKOJIOTHYECKOW O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpPTaHK3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KM3HEHHBIMHU IMOTPEOHOCTSIMHU, UCTIONH30BATH COBPEMEHHbBIE MH(POPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpMALIUA XUMHUYECKOTO
COJICPKAHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS ACCOIMATUBHOTO U IOTHYECKOTO MBITILICHUS,
HaOJIFOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOH HAIpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00albHBIX  MPOOIEM  palloHaIbHOTO
NPUPOIONIONB30BAHNS, TIOMONHEHNUS YHEPIeTUYECKUX PECYpPCOB M COXpPAHEHHs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKe MPUOOPETCHHSI OIBITA MCIIOJIL30BAHUS MOJYUCHHBIX 3HAHUW JUTS TIPUHATHS
TPaMOTHBIX PEIICHUN B CUTYaIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO1ee 4nCiio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapiser 68 wacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHMyYecKoil XMMHUHU: €€ BOBHUKHOBEHHE, PA3BUTHE M 3HAUYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEUIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJIaBjieHUe, O0yrIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — MPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEpPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psii. AlETuieH —
POCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XMMHUECKHUE CBOWCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAHUS W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKkas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHele HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 MPOIyKThI €ro nepepadboTKy.

OKCHEpUMEHTAJIBHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX NPEBPAIECHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekuu «HedTe» u «Yromapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJECHHE IPAKTHYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs
[IpenenpHBIE OMHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTpPOCHHUE, (U3HUECKHUe U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIaMH, TajoreHOBOJOPOJaMH, TOpPEHHUE),



npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKYJIaMU CIUPTOB. JlefiCTBIE METaHOIa U STaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHbIE cIUpThI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
STHJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS U BOCCTAHOBJICHMs, KAayeCTBEHHBIE DPEaKLUu),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KHCIIOT, PeaKIus
TepupUKalMM), MOoIydyeHue M npuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCJIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIlpumenenue xupoB. bruonoruueckas posb KUPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruzapokcuaom Mmeau(ll), okuciaenne amMmuadyHbBIM PACTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKCHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmaia U IeJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs Peakiusi C HOJ0M).

OKclepUMEHTAbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHi: INpOBEeHNE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKIMKU OJTHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHona okcujaoMm Menu(Il)), MHOroaromMHbIx
cnupToB (B3auMopelcTBue mnuepuHa ¢ ruapokcugoM Meau(ll)), anpnerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabOTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie opraHu4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIC coeianHeHus. [lepBuyHas, BTOpHYHAs U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpPH HarpeBaHUM, I[BETHHIE
peaxiuu OEIKOoB.

BbicokomoieKyIsIpHBIEC COeTUHEHHS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAsS MOJIEKyIspHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEpU3alisl U NOJUKOHICHCAIUS.



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanmzanust MexnpeaMETHbIX CBS3EH MPU MU3Y4EHUU OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAY4YHBIH (aKkT, THIIOTE3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (DM3MUECKUE BETUYMHBI U EAMHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAas OO0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBbIX YETHIPEX MEPHUOOB.
OeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XUMHYECKas CBA3b. BuAbl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEemnoJisipHasl W TOJSpHas, MOHHas, MeTauindyeckas). MexaHu3smMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBsizb. BaneHTHOCTD.
DIIEKTPOOTpHULIATENBHOCTE. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coenauHeHud. HomeHkinarypa HeopraHmdeckux
BEIECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMs MACChl BEILECTB, 3aKOH COXPAHCHMS U IIPEBPALLCHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLUu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.



OnexTponuTnyeckas aucconuanus. CuipHble M cialble 31MeKTponuThl. Cpea BOJHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTPaJIbHAS, LIEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuoguyeckas cucrema xumuuyeckux snaemeHToB [[. U. MengeneeBay, usydeHnue
MoJielel KPUCTAJUIMYECKUX pemEéToK, HaOJII0AeHHEe U ONUCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOPOJAa B IPUCYTCTBUM KaTalu3aTropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

PacuérHble 3anaum.

PacuéTpl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl C UCIOJB30BAHNUEM TIOHATHUS «MACCOBasi J0JIs BEIIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeraioB B Ilepuonmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOe€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETAIUIOB. AJUIOTPOITUSI HEMETAIIOB (Ha IpUMepe KUCIOpoa, cepbl, pocdopa u yriepoa).

XVWMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHUIN).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meramnos B [lepruoauyeckoil cucTeMe XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OO0mue
¢uznueckue cBoiicTBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMHMUYECKUN P HaNpsyKEHUH
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWUIMX METAJUIOB (HATpUM, KaJWid, KaJabI[Mid, MAarHuu,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHWE SKCIEPUMEHTATbHBIX
3a1a4, HaOJNIOJEeHMEe W  ONHMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEl, KAaueCTBEHHBIE
peakIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacdy€Thl Macchl (00BEMA,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XHuMHUS U KN3Hb

Ponp xumun B 00ecTiedeHHH YKOJIOTHYECKOM, YHEPTeTUYECKON M TTUIIIEBOM 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOmMUX HAyYHBIX NPUHIUIAX [POMBIILICHHOTO TMONYyYeHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHaybl, KpPacKu, CTEKJIO, KepaMHKa, MaTepualibl [JIs SJICKTPOHUKH,
HAaHOMAaTepHAaJlbl, OPraHNYECKHE U MUHEpaIbHBIC yI0OpEHUS.

XuMHUsS U 3I0POBbE 4YEIOBEKa: MpaBWJIa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToOB,
npaBuiia 6€30MacCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.



Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XUMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IOHATHH,
TaK YU MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU Ul OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC IOHATHSA: HAy4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PagHOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTHUECKUN YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BELECTBA, (PU3NYECKHUE BEIIMUUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOCHCTeMa, Ouocdepa, MaKkpo- M MHKPOIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMUMHMYECKass  IPOMBIIIJICHHOCTD, METaJLTyprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NULIEBAs
IPOMBIIIICHHOCTb, (papMalleBTUYECKas HPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX
IIPEnaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTEpUAJIOB, IEKTPOHHAsS IPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero oobpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00y4EHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yuyeOHOM M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBHMM C T'YMAaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXJIaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNpPaBUJIaMU MOBEJICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTUSl M HPAaBCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXCs 10 pealn3aluu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESATEIbHOCTU MPHU CO3/IaHUU YUYE€OHBIX IPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTE€YECTBEHHOM
XUMUU;

yBa)KEHHsI K IpoIEeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PEe3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPpyZAa YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIIBHBIX MOTHBOB B IIOJIYYEHHH U TOCIEAYIOIIEM aHAIIN3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEICHME W IIOCTYIIKM CBOMX TOBApUILEH C MO3ULHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX IOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZLOBOU I€ATENBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
IIOBEJICHUS B CUTYyallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHHUA MOCJIEJACTBUI M HENPUATUS BPEIHBIX MPUBBIYEK (YINOTPEOJICHUS aIKOTOoJId,
HapKOTHKOB, KypeHHUSI);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHME€ B PEIICHUU MPAKTUYECKUX 3alad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pasiyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASAM TPyJla U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTHYECKHUE MOCIEACTBHS IMpeIpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOI MPaKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKA, B MO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexxIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPBI, PEIIEHUH IN100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — CHIPEBOM,
DHEPreTHYECKON, NHUIIEBOM M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSACHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM W3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax npodeccuoHaTIbHON
JIeATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIe pPe3yIbTaThl OCBOCHHUS YYEOHOTrO IpenMeTra «XUMHsS» Ha YPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PECHUS OOYUAIOMIMXCS MEKAUCHUIUIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBIEHUE, MpoIecc, CUCcTeMa, Hay4dHbIH (akT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIMH 00y4aroInuxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON IPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAaXKalOT OBJAJEHHE YHUBEPCAIbHBIMU Y4e€OHBIMU
M03HABATENIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSMM:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNiTh LENU ACATENbHOCTH, 33JaBas MNapaMeTpbl U KPUTEPHUHM HX JIOCTHUKEHUS,
COOTHOCHTD PE3YJIbTaTHI ICATEIILHOCTH C ITOCTABICHHBIMH IIEIISIMHU;

UCIOJIb30BaTh IMPH OCBOCHUM 3HAHUW NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHbIE TPHU3HAKKM TOHATHH W yCTaHABIMBaTh WX B3aWMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIME MOHATHUS ISl OObSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KJIacCH(UKAITUH BEIIECTB U XUMHUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOMUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbBIE, II0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTHh B Ipoliecce MO3HAHMUs, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeINHU, TPe0OPa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4ecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pEleHHH Y4eOHBIX



MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE MPENCTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aE€MbIX BELIECTB U XMMUYECKHUX PEaKIIUN.

2) 0a3oBbIe HCCI€eA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUA;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIOIb30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENILHO c(hOpMyJTUPOBAaHHbBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIOAATh 32 XOAOM HPOIECCa, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0OOOLIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpeTaTh ONBIT YYEHMUECKON HCCIIEeI0BAaTENbCKOM M IPOEKTHOM JAESTEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3INYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JaUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble TmocoOusi, pecypcbl HHTepHera),
aHAM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OOXOAUMOM Ul BBIIOJIHEHHS yUeOHbIX 3a7au ONpeeIEHHOTO THIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMANbHYIO (POpMY IpencTaBiICHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M IPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MpPaKTU4YeCKOH paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa U (OpMYJIMpOBATH BBIBOJBI 0 pPE3yJIbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENbHYIO JESITENbHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aroOpuT™M JEUCTBUN NPU BBHIMOJHEHUHM YYeOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BELICCTBAX U XUMHUYECKUX PEAKLUsAX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM [JEATEJIbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLICHKH.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyueckas XUuMHUs» OTpa)karoT:

Cc(OPMHUPOBAHHOCTb IPEJICTABIEHUH O XMMHYECKOHM COCTaBJISIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT NPAKTUYECKUX 3a7ad M DSKOJIOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrAIOLINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATEIIEHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpall€HHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIAE 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEpIKAIUE COECIUHEHUs, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IPaKTHYECKON JeSITeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€PHbIE MPU3HAKH MOHSATHM, yCTaHABINBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUH COCTABA, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (HOpMysT OpraHMYEeCKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTAaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAAJIEKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine COeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAlllde COEIUHEHMs, BBICOKOMOJIEKYIIpHBIE
COeIMHEHMS), JaBaThb UM Ha3BaHusd no cucremarnyeckoil Homenkiarype (IUPAC), a taxxke
NPUBOJNUTH TPUBHMAJbHBIE Ha3BAaHHs OTJENBHBIX OPraHWYECKUX BEUIECTB (ITHJIEH, MPOIMMUJIEH,
aleTHJICH, STWICHIVIUKOJb, TJIUUEPUH, (QeHoJd, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACHATh BHUAbI XUMHYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKUX
BetiecTB A. M. byrnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(meTan, 2TaH, STWIEH, MPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OenHzou,
METaHOJI, STaHOJI, STUJICHTINKOIb, TTUIEPUH, (EHOJ, aleTalbIeTH1, MypaBbUHas U YKCyCHas
KHCJIOTBI, TJIIOKO3a, KpaxMals, LeJUIi0JI03a, aMUHOYKCYCHas KHCJIOTa), WIUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OpMYT;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI HMX MEPEePadOTKH M MPAKTUUECKOE NPHUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOIUTH BBIYUCICHUS MO XUMHYECKUM YpaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMHM 10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHWMHHM INPHU HM3YYCHUH BEUIECTB WU XHUMHUYECKUX SIBJICHUH
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATH CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCYn0il u
71a00paTOpPHBIM 000PYIOBAaHHUEM, a TAKXKE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH U BBIOJHATh XMUMHMUYECKUNH HKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JeHaTypauusi O€JIKOB IpHU
HArpeBaHuU, I[BETHbIC PEaKI[MU OETKOB) B COOTBETCTBUH C MPaBUJIAMU TEXHHMKHU OE30MaCHOCTU
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yNIbTaThl
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBOM nHpopmannu, HTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/IEHNA B OBITY M TPYHOBOM JEATENbHOCTH B IEJIIX COXPAHEHMs] CBOEro 3/I0pOBbA U
OKpYXKarollled NPUPOIHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTh Ha
IpHUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3JICHCTBUSA HAa OPraHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyit.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmass M HeopraHudeckas XUMHs)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTaBIISIONMICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B TO3HAHUU SIBICHUH TPUPOILI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHrsT TPAKTHYECKUX 3adad M OKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJICHTHOCTh, AIIEKTPOOTPUIIATEIHHOCTh, CTENEHBb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHA),
KpUCTAJUIMYECKasi  peIIETKAa, TUIIBI XUMHYECKMX  PEaKkLMH, pPacTBOp,  JJIEKTPOJIUTHL,
HEIJICKTPOJIUTHI, JICKTPOIUTHYCCKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMUYECKOM  peaklM, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON auccoluannu, mnepuoanueckuii 3axkoH JI. WM. MenneneeBa, 3akoH



COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI HEPTUU NPU XUMHYECKHUX
pEaKLMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH A3BIK XMMHUH, MHPOBO33PEHUECKUE 3HAHMA,
JeKalMe B OCHOBE IIOHMMAaHMUsS NPUYMHHOCTH U CHUCTEMHOCTHM XHMHUYECKUX SIBJICHHM,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U O€30M1acCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTb YMEHUH BBISABIIATh XapaKTE€PHbIE IPU3HAKYU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKCAHUU HEOPTaHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI COCTaBIICHUS
dopMyn1 BeIIECTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CHUCTEMAaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTICJIbBHBIX HEOPraHMYECKUX BeLeCTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNATh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEJMHEHUSX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3H (KOBaJIEHTHAas!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKONW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHU;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIe COeAMHEHUH (IPOCThIe BEIIeCTBA — METAILIbI U
HEMeTaJlIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOTbI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JI€MOHCTPUPOBATH €ro  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam llepuogudeckoit cucremMsl XUMUIeCcKuX aemeHTos [1. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAHHE
TEHETUYECKON CBA3M MEXJy HEOpraHMYeCKHMHU BEIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIL;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3¢ ¢eKTy peakiuu,
M3MEHEHUIO CTENeHEeW OKHCIIeHHsI 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YpaBHEHUS peaklnii MOHHOIO OOMEHa, YUMThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaxKuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKLUH, MOATBEP)KIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKMii HOCPEICTBOM COCTABICHUSI AEKTPOHHOIO OaaHca 3TUX PeaKIUi;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH pPEeakluu OT
pasinYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTeus (npunuun Jle [larense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb XHMMHUYECKHE IIPOLECCHI, JIXKaIIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpMUPOBAHHOCTh



npecTaBieHuid 00 OOIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C HCIOJIB30BAHHEM MOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XMMHUYECKHX
peakIusaX, Macchl BELIeCTBA WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcce
Wi 00bEMY OJHOIO M3 YYacCTBYIOIIMX B pEaKkIMM BELIECTB, TEIUIOBOrO 3(pQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYHOH U
71a00paTOPHBIM 000PYIOBaHHUEM, A TAKXKE IPaBHJIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBHHU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATH XHMHUYECKUN OSKCIIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeiabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIHLHOIO MHIAUKATOPA, BIUSHUE PA3IUYHbIX (PAaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeakIMd HOHHOrOo OOMEHA, KAaueCTBEHHbIE pEaKkIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX
3ajauy no Ttemam «Metawub» U «HemeTtaymuibl»y) B COOTBETCTBUM C IPAaBWJIAMH TEXHUKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3ysiabTaThl XUMHUYECKOrO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT U
JPYTHX);

C(OPMHPOBAHHOCTE YMEHHMH COOJIOJAaTh MpaBWiIa DSKOJOTMYECKH IeIecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LEISIX COXPAHEHHS CBOErO 370POBbS U
OKpYy’Karolled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OpPraHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TIK, noscHaTe Ha nmpumepax crocoObl
YMEHbILIEHUS U PEJOTBPAIIECHUS X BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs O0YYarolUXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHMUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMuyeckux (Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acoB
Ne i/ HaumeHnoBaHue pa3/iesioB U TeM Kontponbbie  MpakTieckie JyekTpoHHbIE (IU(PPOBLIE)
NporpamMmbl Bceero paGoTLI paGoThI o0pa3oBaTe/ibHbIE PeCypPChl
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer opraHnyYeCcKO XUMUU. bubmuorexa [JOK
1.1 Teopust CTpOCHUST OPraHUUECKUX 3 0 0 https://lesson.academy-
coenuHenuii A. M. Bytieposa content.myschool.edu.ru/06/10
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
[IpenenbubIe YTIEBOAOPOABI — bubmorexa LIOK
2.1 ATKAHEL 2 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
Henpenenbabie yrieBoaopos: BH6JI_HOTeKa HOK
2.2 ATKEHbL, ATKATHEHbL, ATKHHBI 6 0 1 https://lesson.academy-
’ ’ content.myschool.edu.ru/06/10
bu6mmoreka [IOK
2.3 ApomMaTHyecKkue yrieBoaopOIbl 2 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
[IpupoaHbie HCTOYHUKHU bubmmorexa [TOK
2.4 3 1 0 https://lesson.academy-
YTJICBOZIOPOJIOB H MX NIEpepadoTKa content.myschool.edu.ru/06/10
Hroro mo pazmeny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubmuorexa [JOK
3.1 Criupter. denon 3 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
Anpaerunsl. KapOoHOBBIE KUCTOTHI. bubmorexa LIOK
3.2 7 0 1 https://lesson.academy-

Crnoxubie 3¢upbl

content.myschool.edu.ru/06/10
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KoanyecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne n/n NPOrpamMMbl Bcero KO'LTapﬁ‘::;:"’Ie Hpa};‘: g::;icl'me o0pa3oBaTe/ibHbIE PECYPCHI
bu6mmoreka [IOK
3.3 VYrieBobl 3 1 0 https://lesson.academy-
content.myschool.edu.ru/06/10
Hroro no pazueny 13
Pa3znea 4. A3oTconepkamye OpraHudecKue coe{uHeHust
bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
Hroro mo pazueny 3
Paspnen S. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHHUSA
bu6mmoreka [IOK
51 [Tnactmaccel. Kaygayku. BomokHa 2 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 2
ITPOIT'PAMME
11 KJIACC
KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (HUGpPOBbIE)
Ne n/m NporpamMmbl Bcero Konrpoaeuiie  IMpakruueckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUH
Crpoenne atomoB. [lepuoanueckuit Bubmorexa [IOK
11 3aKkoH U lleproauyeckas cucrema 3 0 0 https://lesson.academy-

XUMHUYECKUX djiemMeHToB /I, 1.
MenneneeBa

content.myschool.edu.ru/06/10
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HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne n/n MPOrpaMMbl Bceero KO};)TZ‘%(:)‘];ZII"’IP’ Hpa:: 61/:;‘:11(“(3 o0pa3oBaTesbHbIC Pecypchl
CrpoeHnue BeniectBa. MHOrooOpasue bubmmorexa LIOK

1.2 B 4 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
bub6nmoreka [IOK

1.3 XUMUYECKUE PEaKIUH 6 1 1 https://lesson.academy-
content.myschool.edu.ru/06/10

Htoro no pazneny 13

Pa3nen 2. Heoprannuyeckasi Xumust
bubnunoreka LIOK

2.1 Meramisl 6 0 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunoreka LIOK

2.2 HeMmeramisl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/06/10

CBHBL HCOPTaHNYCCKUX U BI/I6J‘II/IOTGKa HOK

2.3 OpraHIMECKIIX BEIECTS 2 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10

Hroro no pazneny 17

Pa3zngen 3. Xumus u :Ku3HbL
bubnunorexa LIOK

3.1 XHUMHS U )KW3Hb 4 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10

Hroro no pasaeny 4

OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema vooKa KKOH“quTBO qzll_EOB Hara DJIeKTpOoHHbIe U pPOBbIE
n/n yp Bcero OHTPOJIBHEIE  HIpAKTHUCCKHE U3YYeHUs o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
[Ipeamer opraHu4ecKON XUMHH, bubmuoreka LIOK https://lesson.academy-
1 e¢ BOSHUKHOBCHUE, Pa3BUTHE U 1 0 0 content.myschool.edu.ru/lesson/a9f3d191-
3HAaYCHHE Sele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUsT OPraHUYECKUX bubaunorexa [IOK https://lesson.academy-
2 coenuHenuii A. M. Bytnepoga, 1 0 0 content.myschool.edu.ru/lesson/c935a58c-
€€ OCHOBHBIE ITOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJIaCCI/I(l)I/IIIfIaIII/II/I OpPraHUYECKUX bubmmorexka ITOK https://lesson.academy-
3 ?:iigﬁémg?f;aﬁ;a;ypa 1 0 0 content.myschool.edu.ru/lesson/726ee099-
ela9-410f-b8be-b4cb589aeadl
TPUBUAIbHBIC HA3BAHUS
OpraHn4€CKuX BCIICCTB
ASKaHBI: COCTAB H CTPOCHHE bubmmoreka [{OK https://lesson.academy-
4 FOMOJ'IOF‘I/IKIGCKI/II‘/'I - ’ 1 0 0 content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
MeTas u 5TaH — mpocTeiiimie bubmuoreka IIOK https://lesson.academy-
5 1 0 0 content.myschool.edu.ru/lesson/96419271-
FIPSACTABMTEIH AIKATOB bbc8-44b9-b3ea-81a2be75¢47a
AJIKEHBI: COCTAB H CTPOSHHE bubmuorexa LIOK https://lesson.academy-
6 csoﬁcmé ’ 1 0 0 content.myschool.edu.ru/lesson/4038171e-
4158-4bd1-3e98-18dc1cfh9399
OTHIIEH U IPONHIIEH — bubnmnorexa LIOK https://lesson.academy-
7 MPOCTEHIIIE TPEICTABUTEIH 1 0 0 content.myschool.edu.ru/lesson/05ab5925-
AJIKCHOB ba8e-499e-840b-70b5e8db71ae
8 [TpakTuyeckast paGora Ne 1. 1 0 1 bubmmorexa LIOK https://lesson.academy-

«[Tonyyenue >TreHa U

content.myschool.edu.ru/lesson/53cd2379-
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KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bceero Kontponbubie  IlpakTuieckue H3yYeHUs o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
H3yYEHHE €r0 CBONCTBY 2a45-43b1-9f67-7ebcdaf03ce0
AHKaﬂg CHEI. BYTTI;HGII;_I 3 1 bubnmnorexa LIOK https://lesson.academy-
9 METIIIDYTAZMCH 1, 5. LI0TYHEHUE 1 0 0 content.myschool.edu.ru/lesson/6df23393-
CHITETHHACCKOTO Kaydyka t 6f08-4h9f-ae01-a983095h854a
pE3UHBI
AJKHHEL COCTaB M OCOGGHIEOCTH bubnuoreka IIOK https://lesson.academy-
10 CATpoeHm’ FOMOTIOTHHCCKHH AL 1 0 0 content.myschool.edu.ru/lesson/05¢9a929-
LCTHIICH = HPOCTEHIHHI 6741-4d7¢-84b5-009292468356
npeacCTaBUTCIIb AJIKUHOB
BbIHCICHIS 1O YpaBHEHHIO bubnmnorexa LIOK https://lesson.academy-
11 XHMHYCCKOI peaKITin 1 0 0 content.myschool.edu.ru/lesson/7dada027-
P 8448-418f-b416-fbaledd4ab6d
Apenbl: OEH30I1 U TOIYOI bubnunorexa LIOK https://lesson.academy-
12 TOKCI/ILI.HOCTL ADCHOB ’ 1 0 0 content.myschool.edu.ru/lesson/d86d7d00-
P d5b4-491d-aded-c3ddal9feefd
Teneruueckas caase bu6nuoreka IIOK https://lesson.academy-
13 YTIICBOIOPOAIOB, 1 0 0 content.myschool.edu.ru/lesson/75957f70-
TPHHAICHATINX K PasTHHHbIM 50f4-4910-b706-ac2d1b0f4c26
KJ1acCamM
IIpupoaHbIE HICTOYHUKHI
YIJIE€BOJOPOIOB: IPUPOIHBIN ra3 bubmmoreka [{OK https://lesson.academy-
14 w nomytHbIe HE(TSIHBIE Ta3bI, 1 0 0 content.myschool.edu.ru/lesson/99557a5e-
He(DTh U IPOIYKTHI €€ 2221-43e0-97b8-983de535c44d
nepepadoTKu
IIpupoaHbIE HCTOYHUKHU
YIII€BOIOPOOB: IPUPOHBIN ra3 bubmmoreka [{OK https://lesson.academy-
15 U TIONyTHBIE HE(PTAHBIE Ta3bl, 1 0 0 content.myschool.edu.ru/lesson/99557a5e-

He(Th U MPOAYKTHI €€
nepepadoTKu

2221-43e0-97b8-983de535c44d
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KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/m Tewa ypoxa Bcero Kontponbubie  IlpakTuieckue U3y4YeHHUst o0pa3oBaTeIbHbIe PecypChl
padoThI padoThI
KoHTpombHas paboTa 1o pasaeny bubmmorexka LIOK https://lesson.academy-
16 Y TIIEBOZIOPOBI 1 1 0 content.myschool.edu.ru/lesson/6abf1680-
4eb5-46f2-8ea5-44d63cccf518
[IpenenbHbIe OHOATOMHBIE bubmmorexa LIOK https://lesson.academy-
17 CIIUPTBL: METAHOJ U 3TaHOJI. 1 0 0 content.myschool.edu.ru/lesson/5439c18b-
BomopoaHas cBsi3b 7440-4b6f-bf84-c04fad71694f
MHOFOATOMHbIE CITHPTI: bubmumorexa LIOK https://lesson.academy-
18 S TUTCHLIKONE 11 rmmel;HH 1 0 0 content.myschool.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
deHOIT: CTPOCHUE MOJICKYJIBI, bu6mmoreka [{OK https://lesson.academy-
19 (bu3nYecKre U XUMHUECKUE 1 0 0 content.myschool.edu.ru/lesson/649883b8-
CBOMCTBa, IPUMEHECHUE 7c5f-4116-896e-10a2278b08f1
Aubaeruipl: GopMabIeTHI | bubnunorexa LIOK https://lesson.academy-
20 aueTaHLHeH'm ArieTon 1 0 0 content.myschool.edu.ru/lesson/8664b319-
' 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE TTPE/ICIIbHBIC bubmmoreka [{OK https://lesson.academy-
21  kapOOHOBBIE KHUCIIOTHI: 1 0 0 content.myschool.edu.ru/lesson/b4feaa04-
MYpaBbUHAs U YKCYCHasI 3438-4b57-a3ec-ba0fofe63c0d
[TpakTryeckast pabora Ne 2. bub6mmoreka [{OK https://lesson.academy-
22 «CBoiicTBa pacTBOpa YKCYCHOM 1 0 1 content.myschool.edu.ru/lesson/9834d408-
KHCJIOTBD» 386d-444a-8de3-7efba8b98cdb
CreaprHOBast U OJICHHOBAS bubmmoreka [{OK https://lesson.academy-
23 KHCIIOTHI, KaK IPEICTAaBUTENN 1 0 0 content.myschool.edu.ru/lesson/71ac43f2-
BBICIINX KAPOOHOBBIX KHCIOT a0d4-4945-a0eb-1e59cd5f4d9f
Mpbi1a Kak COJIA BBICIIIUX bubmmoreka [{OK https://lesson.academy-
24 KapOOHOBBIX KHCIIOT, HX MOIOIIEE 1 0 0 content.myschool.edu.ru/lesson/71ac43f2-
nelficTBre a0d4-4945-a0eb-1e59cd5f4dof
25 CroxHble 3(upbl Kak 1 0 0 bubnmnoreka LIOK https://lesson.academy-
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KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero KOI;E%‘::;‘;?I’W l'[pa[:caT ;::;icl'me H3y4YeHUs o0pa3oBaTe/ibHbIE PECYPCHI
IIPOU3BO/IHBIE KAPOOHOBBIX content.myschool.edu.ru/lesson/71ac43f2-
KUCJIOT. ['MIpOITU3 CI0KHBIX a0d4-4945-a0eb-1e59cd5f4d9f
a¢upoB
e e ——— bubnunorexa [IOK https://lesson.academy-
26 6HOHO£H%CKM p;mb KHPOB ’ 1 0 0 content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f
Y IIEBOIBL: COCTaBB’ . bubnmorexa LIOK https://lesson.academy-
27 KHaCCH@HKaHH’T' KHCHIIIE 1 0 0 content.myschool.edu.ru/lesson/709ce43a-
g%‘;i‘;fi‘;“ﬁgpg;‘”‘og'a deb6-4281-963b-01d2e212d4d0
Kpaxma  LeloNiosa Kax bubnuoreka [IOK https://lesson.academy-
28 1 0 0 content.myschool.edu.ru/lesson/690fbb76-
TPHPOJHAIC TIOTHMEPST f94a-4f77-bbbe-3d3ae748f716
KonTtponbHas pabora 1o pasaeny bubaunotexa IIOK https://lesson.academy-
29  «Kucnoponcoaepxkaiue 1 1 0 content.myschool.edu.ru/lesson/66a7bd94-
OpPTraHUYeCKUE COCTUHEHHUSI» 2bch-4ec7-b7c¢7-ff893919d25a
bubmuoreka LIOK https://lesson.academy-
30  AMUHBL: METHJIAMUH U aHHJIMH 1 0 0 content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaK bubnnorexa LIOK https://lesson.academy-
31 2?3‘:;5;;6 ;Erg;{f;;c;{f:cme 1 0 0 content.myschool.edu.ru/lesson/c2f2f3d7-
SHAYCHIC. H’emmm 43d1-4873-ace0-78eca6009628
besku Kak mpuUpoIHbIe bubmmoreka [{OK https://lesson.academy-
32 BBICOKOMOJIEKYJISIPHBIE 1 0 0 content.myschool.edu.ru/lesson/45b81dac-
COEIMHEHUS acba-440e-99e3-14c3ba78050a
13 OCHOBHBIE TIOHATHS XUMHH 1 0 0 bubnrnorexa LIOK https://lesson.academy-

BBICOKOMOJIEKYJISIPHBIX

content.myschool.edu.ru/lesson/45b81dac-
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https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbubie  IlpakTuieckue H3y4YeHUs o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

COEIMHEHU I acba-440e-99e3-14c3ba78050a
S;?g}fg;f;;?iﬂl’;fmga bubnmnorexa LIOK https://lesson.academy-

34 O MHHOHM l}_]IJ'IaI():TMaCCH 1 0 0 content.myschool.edu.ru/lesson/45b81dac-

A ] ’ acba-440e-99e3-14c3ba78050a

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34 2 2

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbubie  IpakTuieckue U3ydeHust o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
XUMHYECKUH SJIEMEHT. ATOM. bubmmoreka LIOK https://lesson.academy-
1 DJeKTpoHHAsT KOH(UTypanus 1 0 0 content.myschool.edu.ru/lesson/20b1df2e-
aTOMOB 6ced-435b-b6dc-5155d30a45fa
[Tepunonnueckuii 3aKoH U
Hepuomuueckas cucrema " bubnuoreka IIOK https://lesson.academy-
2 XMH;H%CKHX pnementos J. 1 1 0 0 content.myschool.edu.ru/lesson/e7d48881-
lenieena, 1 CRAsh © 055d-49da-a49c-7375c3d033e9
COBPEMEHHOM TeOpuel CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX AJICMEHTOB
Y X COCIMHEHUH I10 TPYIIIaM U POIII
3 NepHOZIaM. SHACHHE 1 0 0 https://resh.edu.ru/subject/lesson/4960/star
MIEPUOANYECKOTO 3aKOHA U 151374/
CUCTEMbI XUMHUYECKUX ————
anemenTtoB .M. Menzaeneesa B
pa3BUTUU HAYKH
CrtpoeHue BeniecTna.
XuMHU€eCKast CBA3b, €€ BUIBI, bubmmoreka LIOK https://lesson.academy-
4 MEXaHHU3MbI 00pa30BaHUs 1 0 0 content.myschool.edu.ru/lesson/a9c9a61e-
KOBaJICHTHOM CBSI3U. e387-4ffe-bcfb-aca9c7241b21
Bonopoanas cBs3b
BanenTtHocTb.
DNEeKTPOOTPULIATEIBHOCTD. POIII
5 Crenenp okucieHus. BemecTa 1 0 0 https://resh.edu.ru/subject/lesson/6332/star
MOJIEKYJISIPHOTO U /151021/
HEMOJICKYJIIPHOTO CTPOCHHUS
6 [TonsiTre 0 IUCIIEPCHBIX 1 0 0 POIII



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

KoanuecTBo 4acoB

nuccoruanus. [loasTue o

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbubie  IlpakTuieckue H3y4YeHUs o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
cucreMax. McTuHHBIE U https://resh.edu.ru/subject/lesson/4939/star
KOJIJIOUJHBIE PACTBOPBHI. /151134/
MaccoBas J0JIs1 BECIIECTBA B
PacTBOpPC
bubnmnorexa L{IOK https://lesson.academy-
Knacenpuxats u content.myschool.edu.ru/lesson/75957f70-
HOMCHICIATYPE HEOpTaniHeciix 50f4-4910-b706-ac2d1b0f4c26
7 coenqnHeHuii. I eHeTnueckas 1 0 0 -
CBA3b HeOpFaHI/I‘ICCKI/IX BCIIICCTB httpS.//lesson.academV'
PASTIYHbIX KIACCOB ’ content.myschool.edu.ru/lesson/c6c5af9a-
9645-4604-9834-59151d566a61
KHaCCH(bHKaHHﬂ XUMHUYCCKUX
peaKkIuil B HEOPraHUYECKON 1
OpPraHUYeCKO XUMHHU. 3aKOH bubaunorexa [IOK https://lesson.academy-
8 COXpaHEHHsI MACChI BEIICCTB; 1 0 0 content.myschool.edu.ru/lesson/75637222-
3aKOH COXpaHCHHUS U d397-4bla-810a-cc7bca9e8alc
IMMPpEBpAIICHUA SHECPTHUU ITPU
XUMHNYCCKUX peaKumlx
bubnnorexa LIOK https://lesson.academy-
Cxkopoctb peakiuu. OOpaTumblie content.myschool.edu.ru/lesson/fOcb5def-
‘ 307e-4575-89d0-86041b603655
9 peaknuu. XUMHYECKOe 1 0 0 httos /| q i
ps://lesson.academy:
papHoBecHe content.myschool.edu.ru/lesson/0e41e568-
0a2b-4605-bb92-35d1ab69f9ba
gﬁiﬁ;ﬁ;?l(:fniiiﬁi g‘;;o oB bubmmoreka [{OK https://lesson.academy-
10 A CKO P aKTop 1 0 1 content.myschool.edu.ru/lesson/fOcb5def-
POCTH XHMITHECKOR 307e-4575-89d0-86041b603655
peakuum»
11 DIEKTPOTUTHYECKAS 1 0 0 bubmmoreka [{OK https://lesson.academy-

content.myschool.edu.ru/lesson/237cdb54-



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoxa Bcero Kontpoasabie | IipakTHaeckne H3ydeHust o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
BOZIOpOAHOM TokazaTene (pH) 2787-4817-8330-6e027b075645
pactBopa. Peakiiuu nOHHOTO
obmena. ['maponus
OpPraHu4YeCcKux U
HEOPTraHWYECKUX BEIIECTB
Oxucanrensio- Bbu6mmorexa LIOK https:/lesson.academy-
12 EOJ;;:ES%T:;;{TI’IG PCAKILIH. 1 0 0 content.myschool.edu.ru/lesson/8f219cef-
poimse 7a8a-44d5-b58a-b3d1b2eeb237
pacIUIaBOB U PacTBOPOB COJICH
KoHnTponpHas padora mo pazaeny
13 «TeopeTnyeckre OCHOBBI 1 1 0
XUMHUN»
Meraisi, ux TTOJOACIIHIC B bubmmoreka LIOK https://lesson.academy-
[Iepnoanueckoii cucreme
ximeckix snementos J1. . content.myschool.edu.ru/lesson/a0d5bd16-
14 Merie 6 1 0 0 683e-4ale-8073-70c604e9c862 POIII
JICIIeeBa 1 0COHCHHOCTH https://resh.edu.ru/subject/lesson/1607/star
cTpoeHus aromoB. O0mIue t
(du3HYecKue CBONCTBAa METAIOB =
CIi1aBel METAJLIOB. POII
15  DReKTpOXMMHUYECKHH psi 1 0 0 https://resh.edu.ru/subject/lesson/4961/star
HaINpsLKSHUH METaJUIOB /151293/
XHMHquCKHe cBoncTBa . bubnuoreka IIOK https://lesson.academy-
16 E:;K;{;Hfaﬁi METaIon (? aTpHH, 1 0 0 content.myschool.edu.ru/lesson/e7ff8162-
> KQJIBIUM, Marit, 0d4d-40f8-b9f7-422c3e710750
ATIOMHUHHK ) U UX COCTMHCHUM
XHUMHYECKHE CBOMCTBA XpOMa POII .
17 MEJTH H X COTHHOHH ’ 1 0 0 https://resh.edu.ru/subject/lesson/3534/star
t/151266/
18 XuMHYECKUE CBOMCTBA IIMHKA, 1 0 0 POII



https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
l'[/l'[ Tema ypoxa Bcecero KOHTpOHbeIe HpaKTﬂquKﬂe H3yYCHUA 06pa30BaTeJILHbIe PeCypChI
padoThI padoThI
JKeJe3a U UX COEIMHEHHH https://resh.edu.ru/subject/lesson/3534/star
1/151266/
[IpakTuueckast padota Ne 2. bubnmoreka [{OK https://lesson.academy-
19 | "PemieHue 3KCIIEPUMEHTAIBHBIX 1 0 1 content.myschool.edu.ru/lesson/6545ec44-
3a7a4 1o reme «MeTtamis»" 34c5-43f6-826b-a648d7d6fef7
HeMeTaJIJH)I, UX IIOJIOXKCHUC B
[Tepuoandeckoii cucreme bubmmoreka LIOK https://lesson.academy-
20  xmmumyeckux snementos Jl. U. 1 0 0 content.myschool.edu.ru/lesson/2390b83e-
MenzeneeBa 1 0COOEHHOCTH 2935-4c96-bd3a-25f26d9¢1139
CTpOGHI/ISI aTOMOB
dusnueckue cBoiicTea
HEMETAJIOB. AJIJIOTPOTIHSI bubmmoreka [{OK https://lesson.academy-
21  HemeraioB (Ha MpUMeEpe 1 0 0 content.myschool.edu.ru/lesson/cfb70c37-
KHCIIOpo/a, cephl, pocdopa u 2784-4c66-be05-b0966dffb673
yriepoja)
POIII
https://resh.edu.ru/subject/lesson/2075/star
t/
XHUMHYECKHE CBOICTBA https://resh.edu.ru/subject/lesson/2434/star
22 rajioreHoB, Cepbl U X 1 0 0 t/
COEIMHEHU I https://resh.edu.ru/subject/lesson/2076/star
t/
https://resh.edu.ru/subject/lesson/2077/star
t/
POIII
. https://resh.edu.ru/subject/lesson/2078/star
23 XMUMHYECKHE CBOMCTBA a3oTa, 1 0 0 t/

dbocodpa 1 UX COeTUHEHHI

https://resh.edu.ru/subject/lesson/2074/star
t/



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoxa Bcero Konrpoibusie | IpaxTirdeckne H3ydeHust o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
https://resh.edu.ru/subject/lesson/2073/star
t/
POII
https://resh.edu.ru/subject/lesson/2072/star
t/
XHUMHYECKUE CBOMCTBA https://resh.edu.ru/subject/lesson/2071/star

24 yriepopaa, KpEMHHS U UX 1 0 0 t/

COEIMHEHUI https://resh.edu.ru/subject/lesson/2070/star
t/
https://resh.edu.ru/subject/lesson/2069/star
t/

POII
https://resh.edu.ru/subject/lesson/5939/star

[MpumeHeHre BaxKHEHITHX t/151320/ bubauoreka [IOK

25 N 1 0 0 -

HEMETAJUIOB U UX COEIUHEHUI https://lesson.academy-
content.myschool.edu.ru/lesson/cfb70c37-
2784-4¢c66-be05-b0966dffb673

O00011eHNEe U CUCTEMATU3 AL

3HaHUM 110 Teme «HeMeTranab. POIII

26  BobruucneHus Mo ypaBHEHHUSM 1 0 0 https://resh.edu.ru/subject/lesson/2068/star

XUMHYECKHUX PEaKIHii 1 t/

TGpMOXHMH‘I@CKI/Ie pacqéTm

[MpakTtuyeckas pabora Ne 3. bubmmoreka [{OK https://lesson.academy-

27  «PemeHue 3KCIEpUMEHTAIbHBIX 1 0 1 content.myschool.edu.ru/lesson/7c19b0ba-
3azay 1o teme "Hemeraiuisr'"» 7815-4db3-86f4-d0ac5b740b3b

KonTponbhas paboTa no remam

28 1 1 0
«Mertannel» 1 «HeMeTanab
29 Heopranuueckue u 1 0 0 bubnmnorexa LIOK https://lesson.academy-

OpTraHU4YCCKUEC KHUCIIOTHI.

content.myschool.edu.ru/lesson/58903722-



https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbubie  IlpakTuieckue H3y4YeHUs o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThbI
Heoprauuueckue u 79bc-4b22-b276-114fab0dd141
OpI‘aHI/I‘IeCKI/Ie OCHOBAHHUA
AM(OTEpHbIE HEOraHHIECKHE 1 bubnrnorexa L{IOK https://lesson.academy-
o raHHqECKHe Coep - content.myschool.edu.ru/lesson/46b429e4-
P 5 ' 931c-43fb-a2ba-be9eObbeddef
30 I'eneTnueckas cBA3b 1 0 0 -
HEOPIAHIECKIX 1 https://lesson.academy-
o rg HIECKIX BOLLECTE content.myschool.edu.ru/lesson/c6c5af9a-
p B 9645-4604-9834-59151d566a61
Eﬁgﬁ’oﬁgig;izger‘g;ﬁ;cmﬁ bubnmnorexa LIOK https://lesson.academy-
31 R 663(’)%650““ 1 0 0 content.myschool.edu.ru/lesson/f5999557-
n ’ 18c8-4853-83a0-588bf830407a
pa3BI/ITI/II/I MCIUITUHBI
E;DGH}(;;?(BEGI;? Egai6mﬂx bubmmoreka LIOK https://lesson.academy-
32 I Z;Hmﬂell){ HOIFIO - 1 0 0 content.myschool.edu.ru/lesson/f5999557-
PonbY 7 188-4853-83a0-5880f830407a
BAXXHCHUIIINX BCUICCTB
YelloBeK B Mihe BEILICCTE I bubnnorexa LIOK https://lesson.academy-
33 MATEDHATOR pe Betll 1 0 0 content.myschool.edu.ru/lesson/acd826cf-
CpHasIo ba2d-49db-b216-ef7c26a84728
34  Xumus u 310pOBbE YEJIOBEKa 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankor C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 11 xmace/ I'abpuensia O.C., OOmiecTBo ¢ OrpaHHYeHHON
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmecto «M3narenbcTBo
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Hunaktuueckuit Mmarepuan mno xumud. 10-11kn Pageuxuit u  gp 1999
3agaun no  xumud_bynpymkak I, mep ¢ pym 1989  -343c.
3anumartenbHble 3a7aHud U d3(PdekTHple onbIThl 1Mo Xumuu CtenuH_ 2002

Kparkuit Kypc XUMUHU - s IIOCTYIAIOLINX B
BVY3s1_Kysemenko Epemun Ilonmos 2002
Kparkui XUMHAYECKUN cupaBouyHuK PaOunoBuu XaBun 1991

Meroguka pem. 3agadu 1o xumuM_EpeirmH, [Humkua 1989 -176¢
Hawana coBpemenHo xumuu Pamcnen O.H, mep ¢ anmrm 1989 -784c
O6mass u Heopranudeckas xumusa Y. I Kopene, Osuapenko 2000 -60c
O6mas u neoprannueckas xumusa_Y. II Kopenes, Ouapenko, Eropos 2000 -
36¢

O6mass u Heoprannyeckas xumusi Y. III KopeneB, OBuapenko 2002 -48c
Obwmass xumust B ¢opmynax omnpenenaeHusx cxemax IllumanoBuu u jap

Opranuyeckas XUMUS 11 (10) KJI1acc. Hudantren D.E.
Oprannueckast XUMUS B TecTax, 3a1ayax, YIPAKHEHUSX.
10xn_T'abpuensu_OctpoymoB 2003

Opranunyeckas XUMUSL. 10-11xn_IIBeTkoB JLA 2012 -271c
Oprannueckas xumusa. 1lxkn.  IIpod. ypoens HoBommuckmit WU,
HoBommHckas H.C 2008 -352¢
Oprannveckas xumus. [lone3nsle cBen g WKOJNBH M yuuteneud ['ypeBuu,
Kabemos 2004 -348c.

[Tonuepii koM. 1B. Tabnun 1o Heopranuwd. xumuu 2010 -100c.
[Toypounbsie paspabotku mo xumuu. |lki. Tpoerybosa H.IT 2009 -432c.
Pemenue 3a1a4 o XUMHAUA_XOMYEHKO n.Ir 2010 -256¢.
CO. 3amau um ynp. mo xumuu. 7-10xn I'ompadapd u ap 1988 -192c.
COopH. 3amau o xumuu ¢ pemt. 8-11kn. Kyssmenko E.H 2003 -640c.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bubmoreka IIOK

Poccuiickas anekTpoHHas mkosa
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