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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peann3yomux OCHOBHbIE
00pa3oBaTesIbHbIE IPOIPAaMMBbl, 1 OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCHUTAHMS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacriopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3paboTKe MporpaMMbl 0 XUMUH, K ONIPEACIICHUIO 00I1Iel cTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M PA3BUTHS OOYUYAIOMIMXCSI CPEACTBAMHU y4eOHOTO mpenMeTa «XUMHS»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peaju3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0o 00pa3oBaHusl. ITH LIGHHOCTH KaCaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peammsyercs xumudeckoe o0Opa3oBaHHMEe OOydYalOUIMXCS Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHus CPEeICTBAMU YUeOHOIO mpeaMeTa «XUMHUsA», COAEP)KaHUE U NMOCTPOEHUE KOTOPOro
onpezeNieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(uKd HayKu XUMUHU, €€ 3HAYeHUsS B
MO3HAHUK TIPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakkKe ¢ y4ETOM OOIMHUX Leied u
NPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro oOLIero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 pOjib B COBPEMEHHOMU
UBUJIM3AIMHN, B CO3JaHUM HOBOHW 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KaroleM MHUpe Kak O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPoe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAlOIIEr0o MHpAa, OCO3HAHUS B3aMMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3auMOIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOTheMJIEMON
YacThI0 MHUPOBOHM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPYAa U KU3HHU KaXKJIOTO
wieHa oOumiectBa. CoBpeMeHHass XMMHs Kak Hayka co3ujaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTHMI HAalpaBJeHa Ha pelIeHHe IO00ATbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€301MaCHOCTH U OXPaHbI
3/10pPOBBA.

B cootBercTBUM C OOmMMM IeNSMH M TPUHLIUIAMHU CpeIHEro oouero odpazoBaHuUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUYEHHUS B JKHU3HBb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsrolmiuMu  peaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «Opranuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XUMHUU (C BKIIOUCHHEM
3HAHWH U3 001IeH XUMHUH) ¥ OpraHndeckor xuMun. DopmMupoBaHue JaHHON CHCTEMBI 3HAaHUH MTPU



W3YYCHUU TIpeaMeTa 00ecredrnBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpAa3Hsl BEIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB M TCOPHI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «OO01as 1 HeopraHuyecKas
XUMHUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OnpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHHYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEJCTABICHUH O CTPOCHUHU BEIIECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOoM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEOPETUYCCKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKass XUMHUS» OOYYarOIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3HIIHH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00oOIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUSA
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JesTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJTHEHUSI 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOr0 MUPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUI MYyTEM 3KCIIEPUMEHTA
U peIIeHUS TPOTUBOPEYHI MEXIYy HOBBIMHU (aKTaMH M TEOPETUUYECKHUMH TMPEINOCHIIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
HSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3JJaHUSI HOBBIX TEXHOJIOTHI H MaTepHaJIOB.

B nutane perenus 3a1a4 BOCUTAHUS, Pa3BUTHSI U COITMATM3AIUN 00yUYaIOIIUXCS TPUHSITHIE
MporpaMMON 0 XMMHH TIOAXOJbl K ONPEIETICHUIO COIEPKaHWs M TIOCTPOSHUS MpeaMeTa
nperycMaTpuBaoT (POPMHUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIMX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BHUJOB JEATEIHOCTH: pEIICHUs MpoOjieM, IMOWCKa, aHaau3a |
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX /IS TPUOOpPETEHHs] OMbITa TMPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIETro 00pa3oBaHus, TaK U
Ha YPOBHE CPETHET0 0011Iero 00pa30oBaHus, IPHU OMPEACICHUN CONCPKATEIHHON XapaKTEPUCTHUKN
nejaeil M3ydeHWs NpeJMeTa HampaBlICHUEM [EePBOCTEINEHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOM HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIMYECKON TOYKH 3PEHHUS TAaKOW MOAXOJ K ONPENEIICHHIO IeJel H3y4eHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHO JTaHHOW TOYKE 3pEHMs TJIABHBIMH IIEJISIMU W3Y4Y€HUs MpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASITOTCSL:

(GbopMUPOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIOYEBbIC MOHATHS, (yHIaMeHTalbHbIE
3aKOHbBI U TEOPUHU XMMHUH, OCBOECHUE SI3bIKA HAYKH, YCBOCHHUE U IOHUMAaHUE CYLTHOCTU JOCTYITHBIX
0000111eHUIT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOpPHEM HuX pa3BUTHS U
CTaHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE NPEJCTABICHUA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUNW OPHUEHTUPOBATHCS B MHpE
BELIECTB U XUMUYECKUX SIBJICHUI, UMEIOLIUX MECTO B IIPUPOJE, B IPAKTUUECKON U TOBCEAHEBHOMN
KU3HU;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301TacHOT0 00OPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKA LIeTe U 3a7a4 W3y4eHHUs MpeaMeTa B
mporpamMme Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTteme cpeaHero odmiero oopazoBanusi. CerofHs B MpenoJjaBaHuu XUMHH B OOJIbIIEH CTEIIEHU
OTIAETCs MPEANOUYTEHUE IPAKTUUECKON KOMIIOHEHTE CO/IEp KaHUsI O0yUEHUS, OpPUEHTUPOBAHHON
Ha TOJATOTOBKY BBIMIYCKHHKAa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
MOJTyYeHUs 3HAaHUN U IPUMEHEHHS X B peajbHOU KU3HU AJIS peHICHUS MPAKTUYECKUX 3a/1a4.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTtanys o0y4aromuxcs K yCJIOBUSM TMHAMUYHO Pa3BUBAOILErocs MUpa, GOpMUPOBAHNE
WHTEIJIEKTYaqTbHO pPa3BUTOW JUYHOCTH, TOTOBOM K CaMO00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHue Yy O0OyYaroIIMXCs KJIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHMM XUMHUU, a TAKXKE JUIsl OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yYaroImuxcs: CHOCOOHOCTH CaMOCTOSTENbHO IPHOOpETaTh HOBbIE 3HAHUS IO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHO! U HayYHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U PAa3BUTHE Y OOYUYAIOLIUXCS ACCOIUATHBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHHE Y 00y4aromuxcs yOex 1EHHOCTH B TyMaHUCTUYECKOM HaNpaBIeHHOCTH XUMHUH,
e€ BaXHOW pONM B PEIICHHH TJIO0ANBbHBIX MPOOJIEM pPAMOHAIBHOTO MPHPOJONOIL30BaAHUS,
MOTIOJHEHUSI SHEPTreTHUYECKUX PECypCOB M COXPAHEHMsI MPHUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpek HOT0 OTHOIICHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, @ TAKXKE MPUOOPETEHHS
OTIbITA HUCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUM JUISl IPUHSTHS TPAMOTHBIX PELIEHUI B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHON 00macTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oobpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezento).

COJAEPKAHUE OBYYEHUSA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yeckue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIE TONOXKEHUA. CTpyKTypHbIE (HOpPMYIBI OpPraHMYECKHX BEIIECTB. | OMOJOTHS,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o KaccupUKAIKA OPraHUIECKUX BenlecTB. HoMeHKIIaTypa OpraHn4eckux
coeMHEHUH (crucTeMaTudeckas) ¥ TPUBHAIbHBIC HA3BAHUS BAKHEHIIINX MTPEICTaBUTENCH KIacCoB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAOMIOJCHHE U ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEeCTaBUTEIN ANKAHOB: (PU3UYECKHE U XUMHUECKUE CBOMCTBA (peaKIuy 3aMeILeHHsI K TOPEHUs]),
HaXO0X/IEHUE B IPUPO/IE, MOITYUEHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NPEJICTaBUTENIN QJIKEHOB: (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBAHUS, TUAPATALlMHU, OKUCIICHHS U TIOJIMMEpU3allun ), MOJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHMS, TOMOJOTUYECKUH psA. ALETUIEH —
OPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTMdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MPUHAJIEKAIIMMU K Pa3IM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHbBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: epEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTtajauThuueckuit), mmponu3. Ilpoaykrel mnepepa®oTku HedTH, HUX TNPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.

Bbruncrnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJINYEeCTBA
MCXOJHOTO BEIIECTBA WJIM MTPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).
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Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, I'aJOT€HOBOJOpPO/IaMHU, FOPEHUE),
npuMeHeHue. BonopoiHble cBA3M MeX1y MOJIEKyJaMU CUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILIEJI0YHBIMU METaJlJIaMH, KaUeCTBEHHAas peaklMsl Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

deHout: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYeCKHe cBOICTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTalbAETHA: CTpOCHUe, (usnueckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIC pEAKIIMH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, O0IIME /A7 Kilacca KUCIIOT, peaklus
sTepudUKanMu), TOoNydeHHe U npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIU BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnoxHble 3QUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAposu3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumozeiictaue ¢ ruapokcusom meau(Il), okucnenne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHWE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHne Kpaxmalia U LEJUTIOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THUIpoJin3, KaUeCTBEHHAs PEaKLns C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpaIleHM: NpOBEACHUE,
HaOJIoIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), anprernnoB (okucieHue
aMMuadHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom meau(1l), B3anmopeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBA
MCXOJIHOTO BEIIECTBA MIIM MIPOYKTA PEAKIIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3nuecKknue 1 XUMUYeCKre
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormuyeckoe 3HaueHHE AMHMHOKHCIIOT.
ITenTuaer.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.

OKcrepUMEeHTalbHbIE METObl M3YYEHHUsS BEUIECTB M MX IpeBpalleHUil: HaOdrofeHue u
ONHCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3aLUH, CPEOHAs MOJIEKyJsipHass Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIS U MTOJIMKOHEHCALINS.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMs BEUICCTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJAUYHOCTh, HAOIIOACHHE, HW3MEPEHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BEILIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHusme, (hPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIeBbIE MPOITYKThI, OCHOBBI PAl[MOHAIBLHOTO MUTAHMSI, MOIOILIME CPEACTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XMMHHU

XuMHUECKUH 3reMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHas 000JIOUKA.
DHepreTHyeckue YpOBHH, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuommueckas cucrema XUMHYECKUX dieMeHTOB [JI. U
MengeneeBa. CBs3p nepuoOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHENW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepruojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHYECKOW CBsI3W (KOBAJICHTHAS
HEMoJIsSIpHasl U TOJIsIpHAasi, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

IlonsiTHEe O AMcHEpCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1ot
BEILIECTBA B paCTBOPE.

Knaccugukarus HeopraHmueckux coeinHeHnii. HomeHkaTypa HeopraHn4eckux BEIIecTB.
I'eneTnyeckas CBA3b HEOPraHWYECKHUX BELIECTB, MPUHAIICKAIIUX K PA3IUYHBIM KJIACCAM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEakIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBpALICHUS
SHEPIUHU IIPU XUMUYECKUX PEAKIUAX.



CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HBbIX (pakTopoB. OOpaTHMbIE PEAKIIHH.
Xumnueckoe paBHoBecHe. (DAKTOpbI, BIUSIOIIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CuibHble U cialble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIed KPUCTANIMYECKUX PEIIETOK, HAOJIIOJEHUEe U OMNHCAaHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C INOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLUu
MOHHOTO OOMeEHa), MpOoBelleHHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (AaKTOpOB Ha
CKOPOCTb XUMHYECKOU PEAKIINM».

PacuérHrble 3amaumn.

Pacuérbl 10 ypaBHEHHUAM XUMUYECKUX PEAKIUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBAasi JOJIsl BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [lonoxenne nemeraios B [lepuoauyeckoit cucteme XUMHUUECKUX 3J1EMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpO€HHUsS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. [lonoxenue meramnos B [leppoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS IIEKTPOHHBIX 000JI04eK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEHUI
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHUM, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHI.

O61ue crocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M X NPEBPAILCHHUI: H3ydeHUE
KOJUIEKIIMU «MeTalibl U CIUIaBbl», 00pa3l0oB HEMETAJUIOB, PELIEHHE SKCIIEPUMEHTAIbHBIX 33/a4,
HaOJI0IeHWe W ONHUCAHUE JIEMOHCTPALMOHHBIX W JIAOOPAaTOPHBIX OIBITOB (B3aUMOJIEHCTBHE
TUIPOKCHUIA ATIOMHHMS C PaCTBOPaMH KHUCJIOT U IIeJlouel, KaueCTBEHHbIE peaKIIMi Ha KaTHOHbI
METaJIJIOB).

Pacuérnrie 3amaun.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
Wi 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XUMUA U KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTUU MenULMHBL. [ToHSATHE 0 HayYHBIX METOJaX MO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIHA.

[TpencraBienust 00 00X HAYYHBIX TPUHIIUAIIAX TIPOMBIIUIEHHOTO MOJIYYEHHUS BaXKHEHIIHX
BEILECTB.

UYenoBek B MHUpE BEUIECTB U MaTEPHAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalbl, KPacKH, CTEKJIO, KEpaMHKa, MaTepHallbl IS SJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHUS.

XUMHS U 3]I0pOBBE YEJIOBEKA: MPAaBWJIA HCIHOJIB30BAHUA JIEKAPCTBEHHBIX IPENapaToB,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAaHMSI ITPETapaToB ObITOBOM XUMHUH B TOBCEHEBHOM KU3HU.
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MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU U3YYCHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce oCyIIecTBISCTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
[IUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(uKkauusi, NEePUOJUYHOCTh, HAOIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepEeHHe, SIBJICHUE.

dwusmuka: Marepus, dHEprusi, Macca, aToOM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HM30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOTIAEMbIe, TOILTUBO, PECYPCHI.

TexHONOTHs: XMMUYECKask POMBIIIJICHHOCTh, METAJLTYPTHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTCpHaJOB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJACTBO, numeBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHajoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

INJIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHHUS OOy4aroIIUMUCS
porpaMM CpeAHero ooiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-ESITeIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IESTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs Ha YPOBHE CpeIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEAYIOLINE COCTaBIIAIOIIHUE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOM Tpa’kIaHCKOH HASHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJInYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUU JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEN M UCTOPHUYECKUX TPaIULUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTrOo
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBUTH LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YNIbTAaTHl OCBOCHUS MPeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCITUTATEIIHbHOHN JIEATEIIEHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHUMH, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCHUICKOrO TI'pa)<IaHCKOTO OOIEeCTBa,
INPUHATBIMU B OOILECTBE HOpPMaMH M IMPAaBUJIAMU MOBEICHMSI, CIIOCOOCTBYIOIIMMHU Ipoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSI.

JIMYHOCTHBIE PE3YyNbTAaThl OCBOCHUS NMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OTIBITA IT03HABATEIHHON U MPAKTUYECKOH JESITEIBHOCTH 00YUAIOIINXCS MO peaTu3al[iy PUHSITHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:



OCO3HaHUS O0YYAIOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY W MIPaBOTOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMax W MpaBUaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
pEIICHUH YYeOHBIX U TTO3HABATEIbHBIX 3a/1a4, BEITOJIHCHHH XUMUUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIYMEHTBI IPYTUX
MIPU aHAJIM3E PA3TMYHBIX BUIOB YUYCOHOU JIeATEILHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAay4YHOMY HACJCAWIO0 OTEYECTBEHHOM
XAMUH,

YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPHHM M TMPAKTHYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHDKCHUS HAYKU €CTh PE3YJIbTaT JINTEIbHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpECa M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIOIIEM aHaJIM3e
nH(pOpMaIUK O MEPETIOBBIX JOCTHKCHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEICHHSI;

CIIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJECHHWE W TIOCTYNKH CBOMX TOBApPHUIICH C MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHWE TOCIIEICTBUN ATUX MOCTYIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO W Oe30macHOro oOpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMrofeHus MpaBuiI 0€30MacHOrO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMU
JKU3HH U B TPYIOBOU JEATETbHOCTH;

MOHMMAHUS [EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENLCKOM JIESITEIIBHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH TPAKTHYCCKUX 3a/]ad COIUATbHOMN
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYSCKOMY HM3YUYCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIEC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYA0BOU NESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY HHIMBUAYATHHON TPACKTOPUH 00pa30BaHusl, OymyIiei
po()eCCuu 1 peann3anui COOCTBEHHBIX )KU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTMUYECKH ITIeJIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HU Ha 3emiie;

MOHUMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPeIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
PaIMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,
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AKTUBHOI'O HENPUATHUS JEWCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOLIEW NPUPOJHOM Cpene,
YMEHHsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCA HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c()OPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTUKU;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€¢ poinu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOI'O MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHUpPE KaK O €IMHCTBE IMPUPOILI M YEJIIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEU H
pelIeHnu IpodiieM COXpPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHAH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MHUIIEeBOM M HKOJOTMYECKOH Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00€eCTIeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBJIECHUU OKPYXAIOLIEro MUpa U MPOUCXOMSIINX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIE 3aKIIIOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIINXCS TaHHBIX
C LEJBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl pEeUIeHHs TIpoOiieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K IMTO3HAHUIO U UCCIIEN0BATENBCKOMN AEATEIBbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHUW IO XUMHHM B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEeOHOCTSMU;

MHTEpeca K 0COOGHHOCTSM TPYZAa B Pa3IUUHBIX cepax mpodeccnoHanbHON AesITeNbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pPe3yJbTaThl OCBOCHHUS YYE€OHOTrO MpeaMeTa «XUMHUs» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC ISl (POPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUTLTHHAPHBIC
(MeXTpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYIHON KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, TPOIECC, CUCTeMa, HAYYHBIH (haKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUSs, HCCIEI0BaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

VHHUBEpCaJdbHBICe  yd4eOHBIe  JelcTBUsA  (TMO3HaBaTeJIbHBIC,  KOMMYHUKATHBHEIC,
peryasSTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIHMOHAIBHONM T'PAMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00yJaroInXcsi;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJBh30BaTh  OCBOCHHBIE — MEXKIAMCIUILITMHAPHBIC,
MHUPOBO33PECHYECKHE 3HAHWS W YHUBEpCAIbHBIC y4eOHBbIC JCHUCTBUS B MO3HABATEIBHOH U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIBHBIMH YYCOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.
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OBJaieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeCTBUSIMH:

1) 6a30Bble JJOornYecKue AecTBHS:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIN JEATEIbHOCTH, 3ajaBasi NapaMeTpbl U KPUTEPUM HX JOCTUKEHMUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

MCIIOJIb30BaTh MPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHAaBIMBaTb MUX B3aUMOCBS3b, MCIIOJIB30BaTh
COOTBETCTBYIOIIUE MMOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMH SIBJICHUSAMU;

CTPOUTB JIOTHUECKHUE PACCYXKI€HUS (MHIYKTUBHBIE, IETyKTUBHBIE, [10 aHAJIOTHH ), BBISIBIISAThH
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIIIOYECHHUS;

IPUMEHSTh B IIPOLIECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MOJIeJH, TPe0OPa30BbIBATh MOJEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — NpU pPEIeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUUECKUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIIHH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJOM MpoIlecca, CaMOCTOSTENbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOUHble Tmocobus, pecypcel HHTepHeta),
aHaAJTM3UPOBATh MH()OPMAINIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dopMynupoBaTh 3ampOCHl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOpe
uH(popMalii, HEOOXO0AUMOM /IJIS BBITIOJHEHUS YUeOHBIX 33/1a4 ONpeIeEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIbHYIO (OpPMY IpeicTaBieHus WHPopMalUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMmaluen: TPUMEHATh MEXKIpeAMEeTHbIe ((QHU3nYecKkue W MaTeMaTU4YeCKHWe) 3HaKh |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIAHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:
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3aaBaTh BOIPOCHI 10O CYIIECTBY O0CYKAaeMOM TeMBbl B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOU AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
9KCIIEPUMEHTAa, TMPAKTUYECKOW pabdoThl MO HCCIEIOBAaHUIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3yJIbTaTaM IPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PeryJsiTUBHBIMU JIeliCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEJIBHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpUTM JEUCTBUN IPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX pEemIeHHs ¢ YI4ETOM IMOJIydeHHUs] HOBBIX 3HAHHUN O
BEIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAIM3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPAXKaIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOIN COCTABIISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HDOPMHUPOBAHMH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW M pelIeHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOMN Cpelie;

BJIAJICHHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAs BKJIOYAET: OCHOBOIIOJATraroIINe
MOHTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BaIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMHUYECKast CBsI3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEPOAHBIA  CKEleT,
GyHKUIMOHATBHAS TPYIMa, PaJuKail, W30MEpHsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOAEpKAIINEe COSAMHEHUSI, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMUS, JISKAIUE B OCHOBE TOHHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHBIC NMPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILCHUN OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JJIsl COCTAaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAaKLUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBAThH MPUHAJICKHOCTh H3yUYEHHBIX OPraHUYECKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHkiatype (IUPAC), a taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTMEIHHBIX OPTraHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
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aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopManbACTHA, aleTaabAeTh, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIIOTa, TII0K03a, (pPYyKTO3a,
KpaxmaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BemectB A. M. bytiiepoBa aiisi 00bSICHEHHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3MUECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX IIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIaHMYECKUX BEILLECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPABHEHUSMH COOTBETCTBYIOLIMX XUMHYECKUX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOUYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEILIECTB WK IPOJAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUSI, HCIOJIb3yeMbIX B XHMHUHM TPU HM3YUYCHUH BEIIECTB U XHUMHUYECKUX SBICHUU
(HabmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MTpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTa0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHusi OpraHUYeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ITHIIEHA U HU3YYEHHE €ro
CBOICTB, KAUYECTBEHHBIE PEAKIIN OPTAaHUYECKUX BEIIECTB, IEHATYpaIus OSIKOB IPU HATPEBAHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaMU TEXHUKHU O€30MaCHOCTH MIPH 0OpaIieHuu
C BeIIEeCTBAaMM M JIaOOPaTOPHBIM 00OpPYIOBaHMEM, HPEICTABIATh PE3yJIbTaThl XMMHUYECKOIO
JKCIIEpUMEHTa B (hopMme 3amucH YpaBHEHMH COOTBETCTBYIOIIMX peakiui u (opMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIHUIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popmarun, UHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWJIa HKOJIOTMYECKU IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbsS U
OKpY’Karollled MpUPOIHOIN cpenbl, 0CO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
ONpeNeEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAast cMbica mokazarens [IJIK, moscHats Ha
npuMepax crocoObl YMEHBUICHUSI ¥ MPEJOTBPAICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsi 00y4YaroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

JUTSL CTIETIBIX U C1a00BUISAIINX O0YYarOIMXCs: YMEHHUE UCTIOTb30BaTh PeIbeHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

14



[IpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHYECKOH COCTABIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3[0pPOBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUSI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUHWid, pacTBOp,  DJIEKTPOJIUTHL,
HEIJIEKTPOJIUTHI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peakliy, XMMUYECKOe PABHOBECHUE); TECOPUU U 3aKOHBI (TEOPUS IIEKTPOIUTHIECKON
auccouranuu, nepuoanueckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXpaHEHUs U MPEBPAIllEHUS SHEPTrUu MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIUE B OCHOBE IMMOHMMAaHUS
MPUYNHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, IMOJYyYEeHUH U 0€30MacHOM HCHOJIb30BAaHUM BAKHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTUYECKOMN JAEATEIbHOCTH YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC NMPU3HAKK MOHSATUH, YCTAaHABIMBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHMBOJIUKY JJIsl COCTAaBJICHUS
dbopMys BEHIECTB W ypaBHEHUH XHMMHUYECKHUX PEaKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BelIeCTB (YrapHbIl Tas,
YIJIGKUCIIBIA Ta3, aMMHUaK, Tali€Has HW3BECTh, HErameéHas HM3BECTh, MHUTHEBAS COMA, MUPUT M
JpyTHe);

c(hOpMUPOBAHHOCTh YMEHUM OTNPEACNIATh BAJICHTHOCTD U CTETICHh OKUCIICHUSI XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOJAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUYECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMUecKas), XapakTep cpelbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe coeTuHEeHUN (pOoCThie BEellecTBa — METaJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE TUAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunoaos Ileprnoanyeckoi cucteMbl XUMHUYECKUX 311eMeHToB /1. U.
MeHneneeBa, HCIOJIb3Ysl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTAINY», «IHEPTETUUYCCKHE
YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHUYECKHX DJJIEMEHTOB M HX
COEMHEHUH MO nepuogaM U rpynnaMm llepuoauyeckoil CUCTEMbI XUMUYECKHUX AeMeHToB []. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh (OMUCHIBATH) OOIIHE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKON
CBSI3M MEXJIY HEOPraHMYECKHMMHU BELIECTBAMU C IIOMOIIBI0 YPABHEHHM COOTBETCTBYIOLIHMX
XUMHYECKUX PEAKIIUN;

15



c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
IOpU3HAKaM (YUCIy M COCTaBy pEarupyrouiux BEIECTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHM COCTABIIATh YPABHEHUS PEAKLUH pa3IMUYHBIX THIIOB, ITOJHBIE
U COKpaIEHHBIC YPaBHEHHUS PEAKIMH MOHHOTO OOMEHA, YUYHUTBIBAsS YCIIOBHS, MPU KOTOPBIX ITH
peaKIMU UAYT A0 KOHLIA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEILIECTB, pAclO3HaBaTh OINBITHBIM IYTEM HOHBI,
NPUCYTCTBYIOILINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKUCJINUTEIBHO-BOCCTAHOBHUTEIbHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOTO OajaHca 3TUX PEaKIHii;

c(OPMHPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO pPaBHOBECHS B 3aBHCHMOCTH OT
BHeIHero Bo3neiicteus (npunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHE ITPOLIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO TOJY4YE€HUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C()OpPMHUPOBAHHOCTh
npeAcTaBiIeHu 00 OOIMX HAyYHBIX MPUHIMIAX M IKOJIOTHYECKUX IMPOoOJIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C WCIOJIB30BAaHHEM MOHSATHS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMMHUYECKHX
PEaKIHsIX, MacChl BEIIECTBA MIIM 00bEMaA ra30B N0 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MITH
00BEMY OJTHOIO U3 YYaCTBYIOIIMX B PEAKIMM BEILECTB, TEIUIOBOro 3(pdekTa peakii Ha OCHOBE
3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAIICHUS i COXPAHEHHS SHEPTHH;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KEe MpaBUiia OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMH 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBINOJHATH XWMHUYECKHUH OSKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTeHHUE Cpeiabl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATLHOTO MHIMKATOPA, BIMSHUE PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaKlUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKkIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE HKCIEPUMEHTAIBHBIX
3agad no teMam «Mertamasl» U «Hemeramasl») B COOTBETCTBUM C MpPaBUJIAMHU TEXHHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3yiabTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakumii 1 GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3THUX PE3Y/IhTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJTy9aeMyIO U3 pa3HbIX HCTOYHHKOB (CpeICTBAa MACCOBOM KOMMYHHKAIMH, IHTEpHET U IpyTuX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUST B OBITY M TPYJOBOH IEATENTHHOCTH B IEISX COXPAaHEHHS CBOETO 30POBBS W
OKpY’Karollel MPUPOAHOM Cpelbl, 0CO3HABAaTh OMACHOCTH BO3JEHCTBHS Ha JKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMasi cMbIc mokasatens [1/IK, moscHiaTh Ha mpuMepax crocoOb!
YMEHBIICHHUS U MPeOTBPAILEHHs UX BPEAHOTO BO3CHCTBUS HA OPraHU3M YellOBeKa;

JUIE OOYYAIOIINXCS C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE NPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIECTB U XMMUYECKHX SIBICHUI;

JUIS CJICTIBIX U CIIa0OBUIAIMX O0yUarOIIUXCsl: YMEHUE UCIIOIb30BaTh PEIbE(PHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XumMuueckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
Ne dyeKkTpoHHbIe (LM POBbLIE)
HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl o n B o 3
n/n o & % E » = o0pa3oBaTejibHbIE PeCypChI
[
2 SESEES
m =g HFa
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUH
. https://resh.edu.ru, http://www.xumuk.ru
[Ipenmer opranndeckoit xumuu. Teopust cTpoeHus -
1.1 . 3 www.school-collection.edu.ru
opranuueckux coeaunenuid A. M. bytieposa
Wroro mo pazneny 3
Pa3nea 2. Yraesogopoasbl
21 e LeMEHLE VIIEBOMODOML — ANKAHEL 2 https://resh.edu.ru, http://www.xumuk.ru
' pea yr AOpoAL www.school-collection.edu.ru
29 HenpenenbHbie yriieBoIOPOIbI: aTKCHBI, aTKaNCHBI, 6 1 https://resh.edu.ru, http://www.xumuk.ru
' AJKUHBI www.school-collection.edu.ru
23 APOMATHICCKHE VIICEOLODONLL 2 https://resh.edu.ru, http://www.xumuk.ru
' P yr ALOpOAL www.school-collection.edu.ru
24 [TpupoHBIE HICTOYHUKH YTIEBOJOPOIOB U HX 3 1 https://resh.edu.ru, http://www.xumuk.ru
' nepepaboTka www.school-collection.edu.ru
Hroro no paszneny 13
Pazpnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs
31 Cruprs. deron 3 https://resh.edu.ru, h_ttp://www.xumuk.ru
www.school-collection.edu.ru
https://resh.edu.ru, http://www.xumuk.ru
3.2 Anbnerunsl. Kap6onossie kucnotsl. CiaoxHbIE 3(UPbI 7 1 WwWw.school-collection.edu ru
33 VEneBos! 3 1 https://resh.edu.ru, h_ttp://www.xumuk.ru
www.school-collection.edu.ru
Hroro no paszneny 13

Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs

17



https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/

https://resh.edu.ru, http://www.xumuk.ru

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3 -
www.school-collection.edu.ru

Hroro mo pazneny 3

Pazzen 5. BeicokoMoIeKy IsSIpHBIE COIHHEHMsI

51 IMnactmaccsr, Kayayxu. Borokia 2 https://resh.edu.ru, http://www.xumuk.ru
www.school-collection.edu.ru

Hroro mo pazgeny 2

OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34
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https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/

11 KUIIACC

KoauuyecTBO 4acoB

19

HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOoHHbIE (HU(POBHIE)
Ne n/m S o I B o 3
NporpamMmbl - = S E £ = &  oOpaszoBaTeibHBIE PeCypChI
s 3E& zge
= =-EN=-" E a2
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenne aTomos. Tlepuomricckuid sakon u https://resh.edu.ru, http://www.xumuk.ru
11 [Iepnonnueckas cucTeMa XMMHUYECKUX 3 -
www.school-collection.edu.ru
anemenToB . 1. Menaeneera
1.2 Ctpoenue BerecTBa. MHOrooopasue BeIeCTB 4 hitps://resh.edu.ru, http://Mww.xumuk.ru
' p m ' p m www.school-collection.edu.ru
13 XuMiraeckie peaxuun 5 1 1 https://resh.edu.ru, h_ttp://www.xumuk.ru
www.school-collection.edu.ru
Hroro no pazneny 13
Pa3znen 2. Heopranuueckasi Xummusi
21 MeTami 5 1 https://resh.edu.ru, h_ttp://www.xumuk.ru
www.school-collection.edu.ru
https://resh.edu.ru, http://www.xumuk.ru
2.2 Hemeramnl 9 1 1 -
www.school-collection.edu.ru
23 CBsI3b HEOPTAHUYECKUX U OPTAHHIECKUX 5 https://resh.edu.ru, http://www.xumuk.ru
' BEIIECTB www.school-collection.edu.ru
Hroro no paszneny 17
Pa3zgen 3. XuMus u :Ku3HL
https://resh.edu.ru, http://www.xumuk.ru
3.1 XUMUSA U KA3HB 4 ;
www.school-collection.edu.ru
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.xumuk.ru/
http://www.school-collection.edu.ru/

INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmuecTBo
4yacoB
[}
= S
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1 [Ipenmer oprannveckoil Xumun, €€ BO3HUKHOBEHUE, 1 8 gé 2 https://resh.edu.ru, http://www.xumuk.ru
pasBUTHE U 3HAUYCHHUE ' 3 = | www.school-collection.edu.ru, infourok.ru
9 Teopus CTpOEHUS OPraHUYECKUX COETUHEHUI A. M. 1 11- | https://resh.edu.ru, http://www.xumuk.ru
BytiiepoBa, €€ OCHOBHBIC MTOJIOKCHHUS 15.09 | www.school-collection.edu.ru, infourok.ru
y |t oo e | N
HICCTE. yp 22.09 | www.school-collection.edu.ru, infourok.ru
TPUBUAIBHBIE HA3BAHUSI OPTAHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH P 1 25- hitps: //resh.edu.ru, http://www.xumuk.ru
‘ p ’ P 29.09 | www.school-collection.edu.ru, infourok.ru
. https://resh.edu.ru, http://www.xumuk.ru
) Mertan 1 3TaH — NpOoCTENIINE NTPEJACTABUTEIH aJTKAaHOB 1 2-6.10 - -
www.school-collection.edu.ru, infourok.ru
5 AJTKEHLL COCTAB 1 CThOCHHE. CROHCTRA 1 16- | https://resh.edu.ru, http://www.xumuk.ru
' P ’ 20.10 | www.school-collection.edu.ru, infourok.ru
7 DOTUIICH U IPOITUIICH — MPOCTEHIIIHNE TTPEICTaBUTEIIN 1 23- https://resh.edu.ru, http://www.xumuk.ru
AJIKEHOB 27.10 | www.school-collection.edu.ru, infourok.ru
8 [IpakTruyeckas padora Ne 1. «[lomyueHue sTuineHa u 1 1 30.10- | https://resh.edu.ru, http://www.xumuk.ru
W3YYCHHE €r0 CBOMCTBY 3.11 | www.school-collection.edu.ru, infourok.ru
9 Anxanuensl. byranuen-1,3 u meTmiOyraauen-1,3. 1 6-10.11 https://resh.edu.ru, http://www.xumuk.ru
[Tonmy4yeHne CHHTETHUECKOT0 KaydyKa U Pe3UHbI ' www.school-collection.edu.ru, infourok.ru
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AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 rOMOTOMMYCCKHH DAL ALCTHICH — MDOCTEHILI 13- https://resh.edu.ru, http://www.xumuk.ru
P All p 17.11 | www.school-collection.edu.ru, infourok.ru
IpeaACTaBUTCIIb AJIKUHOB
11 BLricieis 0o VhaBHCHIIO XHMIMECKOH DeaKiiil 27.11- | https://resh.edu.ru, http://www.xumuk.ru
M peartt 1.12 | www.school-collection.edu.ru, infourok.ru
12 Apensi: 6eH301 U TOIXY0d. TOKCHYHOCTH apEHOB 4-8.12 https://vesh.edu.ru, http://WWW.)_(umuk.ru
www.school-collection.edu.ru, infourok.ru
13 I'eneTHuecKas CBsI3b YIIIEBOI0POI0B, IPUHAMICKAIINX K 11- https://resh.edu.ru, http://www.xumuk.ru
Pa3IUYHBIM KJ1accaM 15.12 | www.school-collection.edu.ru, infourok.ru
14 | DBEpOIC LeToIID Y ICROAPOTOR: IPUPOMILH e 18- | hitps:iresh.edu.ru, hitp:/wwwxumukr
T ’ POAYK 22.12 | www.school-collection.edu.ru, infourok.ru
nepepadboTKu
15 | EMDOBIC LeToIID Y ICROADPOTOR: IPUPOMILH e 25- | https:iresh.edu.ru, hifp:/wwwumulcr
T ’ POAYK 29.12 | www.school-collection.edu.ru, infourok.ru
nepepadboTKu
https://resh.edu.ru, http://www.xumuk.ru
16  KonrtponpHas pabota mo pazaeny «YTIeBOJA0POIbD» 8-12.01 www.school-collection.edu.ru, infourok.ru
17 [IpenensHBIE OJTHOATOMHBIC CITUPTHI: METAHOJ M ATAHOIL. 15- https://resh.edu.ru, http://www.xumuk.ru
Bonopoanas cBsi3b 19.01 | www.school-collection.edu.ru, infourok.ru
18  MHOroaroMHbI€ CIUPTHI: STHUICHTIIMKOIb U TIIUIICPHH 22- hittps: //resh.edu.ru, hitp://www.xumuk.ru
pTRI: Hep 26.01 | www.school-collection.edu.ru, infourok.ru
19 @deHoI: CTpOCHUE MOJIEKYITBI, PU3NIECKHE U XUMHUECKHUE 29.01- | https://resh.edu.ru, http://www.xumuk.ru
CBOMCTBa, MPUMEHEHHUE 2.02 | www.school-collection.edu.ru, infourok.ru
) https://resh.edu.ru, http://www.xumuk.ru
20 | Ambpervie: pOpMATLICT i AUCTATHACTHA. ANETOR 5-9.02 www.school-collection.edu.ru, infourok.ru
21 OIHOOCHOBHEIE MPeIeTTbHBIC KAPOOHOBBIC KHCIOTHI: 12- https://resh.edu.ru, http://www.xumuk.ru
MypaBbHHAs U YKCyCHas 16.02 | www.school-collection.edu.ru, infourok.ru
29 ITpakTuyeckas padora Ne 2. «CBoicTBa pacTBOpa 26.02- | https://resh.edu.ru, http://www.xumuk.ru
YKCYCHON KHUCIIOTBI» 1.03 | www.school-collection.edu.ru, infourok.ru
23 CreaprHOBas U OJICHHOBASI KUCIIOTHI, KaK MPEICTABUTEITH 4-8.03 https://resh.edu.ru, http://www.xumuk.ru

BBICIIHUX Kap6OHOBLIX KUCJIOT

www.school-collection.edu.ru, infourok.ru
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24 Mblj1a KaK COJIM BBICIIHX KAPOOHOBBIX KHUCIIOT, UX 1 11- https://resh.edu.ru, http://www.xumuk.ru
MOIOIIIeE IeHCTBHE 15.03 | www.school-collection.edu.ru, infourok.ru
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. 18- https://resh.edu.ru, http://www.xumuk.ru

25 1 - :
I'uaposn3 CIoKHBIX 3(GHUPOB 22.03 | www.school-collection.edu.ru, infourok.ru

26 JXKupsr: rugponus, npuMeHeHne, OHOJOrHYECKas POJIb 1 25- https://resh.edu.ru, http://www.xumuk.ru
KHPOB 29.03 | www.school-collection.edu.ru, infourok.ru

97 YrneBojbl: cocTas, Kiaccudukaius. Baxxueiinme 1 1-5.04 https://resh.edu.ru, http://www.xumuk.ru
MIPEICTaBUTEINN: TII0K03a, PpyKTO3a, caxaposa ' www.school-collection.edu.ru, infourok.ru

28 | Kpaxmai v nejumron03a Kak IIpupoIHbIe TOJIUMEPHI 1 15- hitps://resh.edu.ru, http://Mww.xumukK.ru

p H PHPOA p 19.04 | www.school-collection.edu.ru, infourok.ru

29 KonrpouspHas padoTa no paszaeiny «Kucimopoaconepxarine 1 22- | https://resh.edu.ru, http://www.xumuk.ru

OpPraHUYeCKUe COCIUHCHIS 26.04 | www.school-collection.edu.ru, infourok.ru
29.04- | https://resh.edu.ru, http://www.xumuk.ru

30  AMUHBI METHUJIAMUH U aHUJIAH 1 - -

3.05 | www.school-collection.edu.ru, infourok.ru
AMWHOKHCIIOTHI KaK aM(QOTEpHBIE OPTaHUIECKHE https://resh.edu.ru, http://www.xumuk.ru

31 1 6-10.05 - :
COEIMHEHMS, UX OHoJIornueckoe 3Hadyenue. Ilentu b www.school-collection.edu.ru, infourok.ru

32 Benku kak IpUpOIHBIC BEHICOKOMOJIEKYIIIPHbIC 1 13- https://resh.edu.ru, http://www.xumuk.ru
COEMHEHHS 17.05 | www.school-collection.edu.ru, infourok.ru

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYIISIPHBIX 1 20- https://resh.edu.ru, http://www.xumuk.ru
COEIMHEHMI 24.05 | www.school-collection.edu.ru, infourok.ru

34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYJIISIPHBIX 1 27- https://resh.edu.ru, http://www.xumuk.ru
coequHeHM. [TmacTMacchl, Kayqyku, BOJIOKHA 31.05 | www.school-collection.edu.ru, infourok.ru

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34
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1 XUMHUECKUH 37€MEHT. ATOM. DJIeKTpOHHAs! KOH(PUTYpaIs 1 04.09-  https://resh.edu.ru, http://www.xumuk.ru
aTOMOB 08.09  www.school-collection.edu.ru, infourok.ru
Ilepuonuueckuii 3axkoH u Ilepuonudeckas cucrema 11.09-
PHOI pHOA https://resh.edu.ru, http://www.xumuk.ru
2 xuMudeckux 3meMenToB [1. M. MengeneeBa, ux CBS3b C 1 15.09 . "
. N www.school-collection.edu.ru, infourok.ru
COBPEMEHHOM TeOpHel CTPOCHHS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX PJIEMEHTOB 18.09-
3 Y MX COEJIMHEHHH 110 TPYIIaM | nepruoiaM. 3HauYeHHe 1 22.09 | https://resh.edu.ru, http://www.xumuk.ru
MEPUOINIECKOT0 3aKOHA M CUCTEMbI XUMHUYCCKUX 3JICMEHTOB www.school-collection.edu.ru, infourok.ru
JI.. MenneneeBa B pa3BUTHUN HAYKU
CtpocHue BelecTBa. XUMUYECKas CBA3b, ¢€ BUJIEL; 25.09-
4 M;I:aHI/BMBI (?é a30BaHUs KOBAJIEHTHOH CBSI3U go opoJIHas 1 29.10 https://resh.edu.ru, http://www.xumuk.ru
P - DOROPOA ' www.school-collection.edu.ru, infourok.ru
CBA3b
BaneHTHOCTE. DIIEKTPOOTPUIIATENILHOCTE. CTENEHD 02.10-
5 okuncienus. Be eCTTng MOJPICII: JIIPHOT'O Y HEMOJIEKYIIIPHOTO 1 06.10 https://resh.edu.ru, ttp://Mmww.xumuk.ru
- et yAp yAp ' www.school-collection.edu.ru, infourok.ru
CTPOCHHS
5 [TonsTHE O MHUCTIEPCHBIX cUCTeMaX. VICTHHHBIE M KOJUTOUTHBIC 1 16.10- | https://resh.edu.ru, http://www.xumuk.ru
pacTBOpbl. MaccoBas 0J1s1 BEIIECTBA B pacCTBOPE 20.10  www.school-collection.edu.ru, infourok.ru
Kitaccudukamms 1 HOMEHKIaTypa HEOPTaHUIECKUX 23.10-
¢ Al yp p https://resh.edu.ru, http://www.xumuk.ru
7 coenuHeHui. ['eHeTnyeckas CBsI3b HEOPraHUUECKUX BEIIECTB, 1 27.10 n -
www.school-collection.edu.ru, infourok.ru
Pa3IUYHBIX KJIACCOB
8 Knaccudukanus XUMHYECKUX peaKIiidi B HEOPTaHHIECKON U 1 30.10-  https://resh.edu.ru, http://www.xumuk.ru
OpPraHUYeCcKOM XMMHHU. 3aKOH COXPAHEHUS] MAaCChl BEIIECTB; 03.11  www.school-collection.edu.ru, infourok.ru
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3aKOH COXPAHEHUS M MPEBPAILCHIS SHEPTHH TPU XUMUYECKUX
peaKiusx

9 Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHIECKOe 07.11-  https://resh.edu.ru, http://www.xumuk.ru
paBHOBECHE 10.11 | www.school-collection.edu.ru, infourok.ru
10 ITpakTrueckas pabora Ne 1. «BiuusiHrie pa3nndHbIX (HaKTOPOB 13.11- | https://resh.edu.ru, http://www.xumuk.ru
Ha CKOPOCTh XUMHUYECKOU PEAKITUI 17.11 | www.school-collection.edu.ru, infourok.ru
OnexTponauThueckas auccouuanus. [lonsatue o Bo1opoaHoM 27.11- https:/resh.edu.ru. http:/Avww.xumuk.ru
11  mnokazarene (pH) pactBopa. Peakiiuu nonHoro oomeHa. 01.12 " -
www.school-collection.edu.ru, infourok.ru
['uaposin3 OpraHuvYecKuX U HEOPraHMUECKUX BEIISCTB
12 OKHCIUTENEHO-BOCCTAHOBHUTEIbHBIC peakiun. [ToHsaTre 00 04.11- https://resh.edu.ru, http://www.xumuk.ru
AJIEKTPOJIM3€E PACIIIABOB U PACTBOPOB COJIEH 8.12 www.school-collection.edu.ru, infourok.ru
13 KonTponbHas padota no paszneny «Teopernyeckue OCHOBBI 11.12-
XUMUHN 15.12
Merasibl, ux nojoxxenue B [lepuoaudeckoi cucreme 18.12- hitps://resh.edu.ru. http:/Avww.xumuk.ru
14  xummaeckux siemenTtoB JI. . MenaeneeBa u 0COOEHHOCTH 22.12 ; -
N www.school-collection.edu.ru, infourok.ru
crpoenusi atomoB. OO01He hU3nYecKre CBOWCTBA METAIIJIOB
15 CrutaBbl METAIIOB. DJIEKTPOXUMHUYCSCKHUI Psiji HAPSHKSHU T 25.12- | https://resh.edu.ru, http://www.xumuk.ru
METaJJIOB 29.12 | www.school-collection.edu.ru, infourok.ru
16 XUMHUYECKUE CBOMCTBA BAYKHEHIIINX METAIJIOB (HATPHIA, KAJINH, 08.01-  https://resh.edu.ru, http://www.xumuk.ru
KaJIbIIUH, MAarHUH, ATIOMAHNN) ¥ UX COCAMHEHHI 12.01  www.school-collection.edu.ru, infourok.ru
17  Xumuyeckue CBOWCTBA XpOMa, MEJIM U UX COCTMHEHUM 15.01- - https://resh.edu.ru, http://www.xumuk.iu
poma, Med A 19.01  www.school-collection.edu.ru, infourok.ru
18  XuMmudeckue cBOWCTBA IIMHKA, jKeJie3a U UX COCTUHEHHIA 22.01- - https://resh.edu.ru, http://www.xumuk.ru
B ’ g 26.01 | www.school-collection.edu.ru, infourok.ru
19 [TpakTryeckas padora Ne 2. "Perenne sKkcriepuMeHTaIBHBIX 29.01- | https://resh.edu.ru, http://www.xumuk.ru
3amad4 mo teme «MeTtauibiy" 02.02  www.school-collection.edu.ru, infourok.ru
Hemerainnsl, ux nonoxenue B I[lepuoanueckoit cucreme 05.02- https:/resh.edu.ru. http:/Avww.xumuk.ru
20  xummueckux 3meMeHnToB [I. Y. MengeneeBa 1 0COOEHHOCTH 09.02 - -
www.school-collection.edu.ru, infourok.ru
CTPOCHUS aTOMOB
21 dusnueckue cBoiiCTBa HEMETAIIOB. AJUIOTPONHS HEMETAIIIOB 12.02-  https://resh.edu.ru, http://www.xumuk.ru
(Ha mprMepe KUCIopoa, cephl, hocdhopa U yrieposaa) 16.02  www.school-collection.edu.ru, infourok.ru
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. . 26.02- | https://resh.edu.ru, http://www.xumuk.ru

22  XWMHYECKHE CBOMCTBA TaJIOTCHOB, CEPBI U UX COCTMHCHUM 1 . -

01.03  www.school-collection.edu.ru, infourok.ru

23 XuMHYECKHE CBOMCTBA a30Ta, pocodpa u uX coeTnHEHUN 1 04.03- | https://resh.edu.ru, hitp://www.xumuk.ru

’ p A 07.03  www.school-collection.edu.ru, infourok.ru

24 | XuMHYecKHe CBOMCTBA VIVIEPO1a, KDEMHHUS U UX COSIMHEHUNA 1 11.03- | https://resh.edu.ru, http://www.xumuk.ru

YHIepoa, Kp & 15.03  www.school-collection.edu.ru, infourok.ru
. . 18.03- | https://resh.edu.ru, http://www.xumuk.ru

25  IlpumeHeHUe BaKHEUIINX HEMETAIUIOB U UX COSTUHEHUN 1 - -

22.03  www.school-collection.edu.ru, infourok.ru
O000111eHE U CUCTEMATH3aIUs 3HAHUH 110 TEME 25.03- hitps://resh.edu.ru, htto:/Avww.xumuk.ru

26  «Hewmertamtbry. BerancieHus o ypaBHEHUSIM XUMHUECKUX 1 29.03 - .

. N www.school-collection.edu.ru, infourok.ru
peakiuii ¥ TePMOXUMHUYECCKHE PACUEThI

97 [Ipaktryeckas pabora Ne 3. «PemieHne s3KCriepuMeHTAIbHBIX 1 01.04-  https://resh.edu.ru, http://www.xumuk.ru
3azma4 o teMme "HeMeramisl"» 05.04  www.school-collection.edu.ru, infourok.ru

28  KoHtposbHas padora 1mo Temam «Metamisl» u «HemeTtamb 1 1383_

29 Heopranmueckue u opranndeckne KucioTsl. Heopranndeckue 1 22.04- | https://resh.edu.ru, http://www.xumuk.ru
U OPraHUYECKUE OCHOBAHUS 26.04 | www.school-collection.edu.ru, infourok.ru
AmdoTepHble HEOPraHNUECKUE U OPraHNYECKUE COSMHEHUS. 02.05- hitps://resh.edu.ru, http:/Awww.xumuk.ru

30  T'enernueckas CBsI3b HEOPTAHUYECKUX U OPTAaHUIECKUX 1 03.05 - .

www.school-collection.edu.ru, infourok.ru
BEILIECTB

31 Ponb xuMuu B 00ecriedeHIH YKOIOTHIECKON, SHEPTeTHYECKOI 1 06.05-  https://resh.edu.ru, http://www.xumuk.ru
Y TIMIIEBON 0€30IaCHOCTH, Pa3BUTHH MEIUIINHBI 08.05  www.school-collection.edu.ru, infourok.ru

32 [IpencraBnenus 00 OOIUX HAYYHBIX TPUHITUIIAX 1 13.05- | https://resh.edu.ru, http://www.xumuk.ru
MIPOMBIIIJIEHHOTO TTOJTYYEHUS BAKHEHIITNX BEIIECTB 17.05  www.school-collection.edu.ru, infourok.ru

33 YeroBek B MIDE BOlLECTE 1 MATEDHATOR 1 20.05- | https://resh.edu.ru, http://www.xumuk.ru

pe Bell p 24.05 | www.school-collection.edu.ru, infourok.ru

34 XuMis 1 31OPOBLE YeOBeKa 1 27.05- | https://resh.edu.ru, http://www.xumuk.ru

71oP 31.05  www.school-collection.edu.ru, infourok.ru

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34
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