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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo XMMHHM Ha YPOBHE cCpeaHero oOmero oOpa3zoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanum B Poccuiickoit Deneparum»,
TpeOOBaHMI K pe3ysbTaTaM OCBOCHHUS (enepaabHOl 00pa30BaTENbHON MPOrpaMMBbl CpeAHEro oOIero
obpazoBanus (P@OII COO), mpencraBieHHbIx B DenepasibHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konuenumm mnpemonaBaHus ydeOHOro mnpeamera «XHUMHS» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoir @enepanuy, pealn3yromnuX OCHOBHBIE 00pa30BaTEIbHBIE
IIPOrpaMMbl, U OCHOBHBIX MosoxeHni «CTtpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0/J0B K pa3paboTKe MpOrpaMMbl MO XMMHMM, K ONPEAETICHHIO OOIIed cTpaTeruu
o0OyueHus1, BOCIIUTAHUS U Pa3BUTUS OOyUaIOIINXCs CpeACTBaMU yueOHoro npeamera «Xumus» g 10-11
KJIacCOB Ha ©0a30BOM ypOBHE COCTaBWIM KOHIeNTyaldbHbie TmosiokeHuss DdOIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JeH, CcoAepKaHMs, pe3yJbTaToB OOyueHuss MU TpeOOBaHUIl K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe 00pa3oBaHUE, IMOJTy4yaeMOe€ BBIMTYCKHUKaMH O00I1e00pa3oBaTeIbHON OpraHu3aluy,
SIBJISIETCS HEOTHEMIJIEMOM YacThio UX 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEpPLIAIOIINM ITAllOM pealu3aluu
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIIOUEBBIX ILIEHHOCTEH, MPHUCYIIMX LEIOCTHOW CHUCTEME
XMUMHUYECKOTO 00pa3oBaHus. OTH LIEHHOCTH KacaroTCsl MO3HAHMS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS
MHPOBO33pEHUs U OOLIeH KyJIbTyphl Ye€lOBEKa, a TaKKe IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M MpPHUPOAHON cpene. Peanusyercss xumudeckoe oOpa3oBaHHE OOydarolIuxcsl Ha
YpOBHE CpeaHero o0mero oOpa3oBaHUs CPEICTBAMH YUE€OHOTO mMpeamera «XUMHUs», COACpKaHUE U
IIOCTPOEHHE KOTOPOIO OIpENesIeHbl B MPOrpaMMe MO XMMHMU € Y4ETOM CHEHU(PUKH HAyKH XUMHH, €€
3Ha4YeHHUs B MO3HAHUU NIPUPOJIbI U B MATEPUAIbHOM KHU3HM OOLIECTBA, a TAKXKe ¢ yYETOM OOLIMX Leneil u
IPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro oouiero oOpa3oBaHUs B
Poccuiickoit @eneparuu.

XUMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT ocoOyl0 poJib B COBPEMEHHOMH
IUBWIM3AIIMK, B CO3JaHUM HOBOM 0a3pl MaTepuadbHOW KyiabTypbl. OHa BHOCHUT CBOM BKJIaa B
(GopMuUpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JlaHME IEJIOCTHOIO MpeACTaBieHUs 00
OKpYXKaroIlleM MHUpe KaK O €JMHCTBE IMPUPOJbI M YeIOBEKa, KOTOpoe (OPMHUPYETCsl B XUMHHM Ha OCHOBE
IIOHMMAaHUs BEIECTBEHHOTO COCTAaBa OKPYXKAIOLIEr0 MHUpA, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUsI CTajla HEOThEMJIEMO YacThbIO
MHUPOBOM KYJIbTYpbl, HCOOXOJIUMBIM YCIOBHEM YCIEHIHOTO TPyAa M KM3HM KaKJIOTO 4YjeHa OOIIecTBa.
CoBpeMeHHass XUMHUS KaK Hayka cO3MJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTMH HallpaBjeHa Ha
peleHre riaodanbHbIX MpoOJIeM YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUILEBOH, FIKOJOTHUECKOM 0e3011acCHOCTH U OXPaHbl 3/I0POBbSL.

B cooTBercTBHU ¢ OOIIMMH LEISIMM U IPUHIMIIAMU CPEAHEro o0Iero o0pa3oBaHMs COAEpKaHUE
npeamera «Xumus» (10—11 knaccsl, 6a30Bbli ypOBEHb N3y4EHUS1) OPUECHTUPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY OOYYaOLIMXCS, HEOOXOIUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIELUIHOTO BKIIOYEHHSI B KU3Hb COLIMYMa, HPOJOJDKEHHMsS OOpa3oBaHUs B pa3IMYHbIX
001acTsAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnstomumMu npeamera «XUMHsS» SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMUs» H
«O01as 1 HeopraHuveckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOil HAyKH: CUCTEMa 3HAHUN 10 HEOPraHMYECKONH XMMMHU (C BKJIFOUEHHEM 3HAHUH U3 00ILIel Xumun)
U opraHuyeckoid xumuu. @DOpMHUpPOBaHME JaHHOM CHUCTEMbl 3HAHMHA TPH M3YYEHUU MpeaMeTa
o0ecreunBaeT BO3MOKHOCTh PAaCCMOTPEHHUSI BCETO MHOTO00pa3us BEIECTB Ha OCHOBE OOLIUX MOHATHIH,
3aKOHOB U TEOPUN XUMUH.

CrpykTypa cojepxanus KypcoB — «Oprannueckas XuMmus» U «OO011as 1 HeopraHueckask XUMHs
copMHupoBaHa B MporpaMMe IO XMMHUM Ha OCHOBE CHCTEMHOIO TMOAXOJa K M3Y4EHHIO Y4eOHOTro



MaTepuaia MU OOYCIIOBJIEHA HCTOPHYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUM Ha OMNpeneEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYECKOM XMMHM BEILECTBA pAacCMaTPUBAIOTCA HA YPOBHE
KJIACCUYECKON TEOpUHU CTPOEHHSI OPraHUYECKUX COEAMHEHUH, a TaK)KE Ha YPOBHE CTEPEOXUMMUECKUX U
AIIEKTPOHHBIX TPEJACTABICHUI O CTpoeHHMH BemecTB. CBeneHUs 00 HM3y4aeMbIX B Kypce BeIIeCTBax
JAl0TCSL B Pa3BUTHH — OT YIJIEBOJIOPOJIOB IO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeNMHEHMA. B Kypce
OpraHMYecKOM XUMHHM TOJY4aloT pPa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus TIEpBOHAYAIBHBIC MPEJICTABICHHUSI O XMMUYECKON CBS3H, KJIACCH(DMKAIMOHHBIX MpPU3HAKAX
BEIIECTB, 3aBUCMMOCTH CBOMCTB BELECTB OT UX CTPOEHUS, O XUMUYECKOH peaKkiuu.

[Tox HOBBIM yriIOM 3peHUs B mpeaMere «XuMHs» 0a30BOTO ypOBHS PacCMaTpUBACTCS M3yUEHHBIN
Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUsl TEOPETUUYECKUN MaTepual U (PaKTOJIOTMUECKUE CBEACHUS O
BEIIECTBAX W XUMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuveckas XUMUsD)
00yJaromuMcsl TPEIOCTABISETCS BO3MOXHOCTh OCO3HaTh 3HAUCHHE MEPUOJUYECKOr0 3aKOHa C
OOLIETEOPETUYECKUX M METOJOJIOTMUECKUX TO3MIMH, TIy0Ke TMOHATh HCTOPUYECKOE HU3MEHEHUE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IIAOIIEH IO OOBICHSIONIEH U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHW O BaKHEWIIMX BENIECTBAX, MX COCTaBE, CTPOEHWH, CBOMCTBaX H
MPUMEHEHUH, a TaKK€ O XHMHUYECKUX PEaKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHUS
nomnosnHsercs B Kypcax 10 u 11 kiaccoB aeMeHTaMu CoJiepKaHUsl, UMEIOLUMH KYJIbTYPOJOTHYECKUI 1
MPUKIAJHON XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT IMOHHMMAHHUIO B3aUMOCBSI3U XUMHH C JPYTUMHU
HayKaMH, pacKpbIBalOT €€ pojib B I[IO3HABATENIbHONM U MPAKTHUYECKOM JEsTeNbHOCTH 4YeJIOBEKa,
CHOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHUS K IpPOLECCY TBOpYECTBa B 0OJACTH TEOPUU M MPAKTHUECKUX
MPWJIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX
npoOieMax, CBSI3aHHBIX C XHMHEH, KPUTUYECKHM OCMBICIMBATh HWH(OPMALMIO U NPUMEHATH €€ s
MOTIOJTHEHUS 3HAHUH, pelIeHNs] HHTEJUIEKTYaIbHBIX U 9KCIIEpUMEHTAIbHBIX HCCIIeI0BaTENbCKUX 3a/1a4. B
LIEJIOM CcoJiep’)KaHue y4eOHOTO mpeaMera «XHUMHsD) JaHHOTO YPOBHS H3YYEHHS OpPHUEHTHPOBAHO Ha
dhopmMupoBaHHEe y OOYYaIONIUXCS MHUPOBO33PEHUECKONW OCHOBBI JJIsi MOHUMaHUs (PUIOCOPCKHX HIEH,
TaKUX KaK: MaTepuaibHOE EIUHCTBO HEOPraHMYECKOr0 M OPraHu4yeckoro MHpa, OOYCIOBIEHHOCTb
CBOWCTB BEIIECTB UX COCTABOM U CTPOEHHEM, IO3HABAEMOCTh MTPUPOIHBIX SIBICHHUI MYyTEM dKCIIEPUMEHTA
U pelIeHUs] MPOTUBOPEUYUN MEXITy HOBBIMH (DaKTaMM U TEOPETHUUYECKUMHU MPEANOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUU B PEUICHUH SKOJOTHMYECKUX IMpoOJeM, a Takke MpodieM cOepekeHUs IHEPreTUYECKUX
PECYpPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTEPUAIIOB.

B mnnane pemienusi 3amad BOCIMTAHUS, Pa3BUTUS W COLMAIM3AMHM OOYYarOIIUXCSl TPUHSATHIE
MporpaMMoON MO XUMHHU TMOJIXOJAbl K ONPENEICHUI0 COACPKAaHUSA U TOCTPOCHUS IHpeaMera
npenycMaTpuBaoT (GopMHUpPOBaHHE YHHBEPCAIbHBIX Y4eOHBIX ACHCTBHI, MMEIOLUX 0a30BOE 3HAUCHUE
JUIS pa3IMYHBIX BUIOB JESATEIBHOCTH: pelIeHus MpolieM, Moucka, aHanu3a u oopaboTku nHbopMaIu,
HEOOXOUMBIX JJIsi MPHOOpETEeHUs OMbITa MPAKTUYECKOM M HCCIEI0BATEIbCKONH JEesTeNbHOCTH,
3aHUMAROLLEN Ba)KHOE MECTO B IO3HAHUU XUMHMH.

B npaktuke mpernojaBaHus XUMUU KaK Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHHsA, TaK M Ha
ypOBHE cpeaHero oOmiero obpa3zoBaHusi, MPH ONPEACTCHUN COAEPKATEIBbHOW XapaKTEpUCTUKU Iiesien
M3y4YeHUs1 MpeIMeTa HalpaBJICHUEM [EPBOCTENEHHOM 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCS
(dbopMHpOBaHHE OCHOB XMMUYECKOW HAayKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHHSA, MPAKTUUYECKOU
JESATEIBbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKHU
3pEHHUSI TAKOM MOJX0/ K ONIPENEICHUIO LIeJIel N3YYeHUS IIPEAMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHS TJIaBHBIMU IIEJIIMU U3Yy4eHHUS IpeameTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABHSAIOTCSA:

e (opMUpPOBaHHE CHUCTEMbl XUMHUYECKUX 3HAHMHA KakK BaKHEWIIEeW COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JEKaT KIIIOYEBBbIC MOHSITHS, (DyHIaMEHTAIbHbBIE
3aKOHBI M TEOPUU XMMHH, OCBOEHUE S3bIKA HAYKH, YCBOEHUE U IOHUMAaHNE CYIIHOCTU JOCTYIHBIX
000011IeHniT MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUEeH HX pa3BUTHSI U
CTaHOBJICHUS;

e (opmupoBaHue u pazBUTHE TMPEACTABICHUI O HAYYHBIX METOJAaX TMO3HAHUS BEIUIECTB U
XUMHYECKUX PEeaKlUid, HEOOXOTUMBIX ISl TMPUOOPETeHHUS YMEHHA OPHEHTUPOBATHCS B MHPE



BEIIECTB M XUMHUYECKUX SBJICHUW, HUMEIOIIUX MECTO B TMPUPOJE, B TMPAKTUYECKOW U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHHH W CIIOCOOOB JACSITENHLHOCTH, CBS3aHHBIX C HAONIOJICHUEM U OOBSICHEHHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPAaBUIT 0€30IIaCHOTO OOPAIICHHSI C BEIIECTBAMH.

Hapsiny ¢ stuM, conepkaTeiibHas XapakTepUCTHMKa II€JIeM M 3ajJad HM3ydyeHUs MpeaMera B
porpaMMe M0 XMMHUM YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHUHM C HOBBIMU IMPUOPUTETAMHU B
cucteMe cpeaHero oOmiero oOpazoBanusi. CerofHss B NPENOJAaBAaHUM XUMHH B OOJBIICH CTEICHU
oTnaéTcsl TPEANOYTCHHE MPAKTHYCCKOW KOMIIOHEHTE COJACpIKaHHsS OOYYeHHUs, OPUECHTUPOBAHHOW Ha
MIOATOTOBKY BBIITYCKHMKA OOII€00pa30BaTeIbHON OpraHu3aliy, BJIaJCIOLIEro He HAaOOpOM 3HaHUM, a
(YHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMHU M YMEHHUSMH AaKTHBHOTO TIOMYYCHHS 3HAHUN U
MIPUMEHEHHUSI UX B PEATBHON KU3HM JIJISl PEIICHUS] MPAKTUUECKUX 3a/1ad.

B cBsi3u ¢ 3TUM nipu u3ydeHHH npeaMera « XUuMUs» J0MUHUPYIOIee 3HAUCHHE MPUOOPETAIOT TaKUe
LU U 33]1a4M, KaK:

ajganTamus OOydJaroIIMXCSd K YCIOBUSIM JMHAMHUYHO pPa3BUBAIOLIETOCS MHpa, (GopMupoBaHue
WHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa30OBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHre y OOy4YaIOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIOIINX
YHUBEpCAIBHOE 3HAYCHHUE /IS PA3IMYHBIX BHIOB JEATEIHLHOCTH: peIIeHUs Mpo0seM, MorcKa, aHallu3a U
00paboTkn mHMOpMAIK, HEOOXOAUMBIX I MPUOOPETEHUS OMBITA NEATEILHOCTH, KOTOpas 3aHUMAaeT
BOXXHOE MECTO B IMO3HAHWUH XUMHUH, a TAKXKe JJIs OICHKUA C TIO3UIUH DKOJOTHYECKON 0e30MacHOCTH
XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPTaHU3M UYeJIOBEKa U IPUPOTHYIO CPEY;

pa3BUTHE TIO3HABATENIBHBIX WHTEPECOB, HHTEIJICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH
00yJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC 3HAHUS 10 XUMHUH B COOTBETCTBHUH C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE TEXHOJIOTHH IJIs TIOMCKa
Y aHa/IM3a y4eOHOW U HAyYHO-TIOMYJISIPHON MH(POPMAIIK XUMUYECKOTO CO/IEP KAHMUS;

dbopMupoBaHME U pa3BUTHE y OOYYarOMIMXCS AaCCOLMATUBHOTO U JIOTMYECKOTO MBIIIJICHHUS,
HaONIOAATeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, MPH
IJIAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOydaromuxcs yOeKIEHHOCTH B T'YMAaHHCTUYECKOM HANpPaBJIIEHHOCTH XUMHH, €€
BKHOM POJIM B pEIICHUHU INIOOATBHBIX MPOOJIEM PAlMOHAIBHOTO MPUPOIOTNOIH30BAHUS, MOMOJIHEHUS
SHEPreTHUYECKUX PECypCcoB U COXPaHEHHUs MPHUPOIHOTO pPABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH
OepeXKHOr0 OTHOIICHUS K MPHUPOJIE U CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETEHHsI OIbITa UCTIOIb30BAHUS
MOJIyYEHHBIX 3HAHWUM JJIS1 MPHUHITHUS TPAMOTHBIX PEIIEHUN B CHUTYallUsSX, CBA3AHHBIX C XUMHYECKUMU
SIBIICHUSIMU.

B yuebHoM 1u1ane cpenHero ooimiero oOpa3oBaHus npeaMer «XuMus» 0a30BOr0 YpOBHS BXOJUT B
COCTaB IMpeaIMeTHOM 00acTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETBDY.

OO1ee YuCIIO YacoB, OTBEAEHHBIX U1 M3Y4EHUS XMMHUH, HA 0a30BOM ypOBHE CpeIHEro o0Iiero
oOpasoBanusi, coctaBisieT 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Heaenmo), B 11 kiracce — 68 yacoB
(2 yaca B HeqenIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBBI OPraHUYeCKONH XUMUH

IIpeamer opraHM4eckol XUMUHU: €€ BO3HUKHOBEHME, PAa3BUTHE U 3HAYCHHUE B IIOJIyYEHMM HOBBIX
BEILIECTB U MaTepuanoB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. byriepoBa, €€ 0CHOBHbIE
nosiokeHus. CTpyKTypHble (OpMyJbl OpraHMYecKHUX BeuiecTB. ['omosorus, msomepus. XuMuyeckas
CBSA3b B OPraHUYECKUX COCAMHEHUAX — OJAMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenre o kinaccuuKalMy OpraHUYeCKUX BemlecTB. HoMeHknaTypa opraHuyeckux
COEMHEHUI (cucTeMaTHuyecKas) W TpUBHAJIbHbIE HA3BaHUS BAXKHEHIIMX MpEACTaBUTENECH KiaccoB
OPraHUYECKHUX BELIECTB.

DKcIepUMEHTANIbHBIE METOIbI U3YYEHUS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMJIEHUE C 00pa3liaMu
OPraHMYECKUX BEIIECTB M MaTepuajlaMd Ha HX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKHUX
BEIIECTB, HAONIOJICHWE U OINKCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYEeCKHX
BEIIECTB MPU HarpeBaHuM (IJIaBjlIeHNE, OOYTIIMBAHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psll. MeTaH M 3TaH — MPOCTEUIINE IPEICTABUTENIN
aJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBONCTBA (peakluu 3aMEIIeHUs U TOpEHUs), HaXOoXKJIEHUE B
MIPUPOJIE, IOJyYEHNE U IPUMEHEHNE.

AJNKEHBI: COCTaB W CTPOCHHME, TOMOJIOTMUECKHMH psAa. OTWIEH W MPONWIEH — IPOCTEHIINE
MPEJICTaBUTENIM  QJIKEHOB: (U3MYECKHMe U XHUMHUYECKHE CBOMCTBAa (peakuuu TUIPUPOBAHUSA,
raJIoreHUPOBAHUS, THIpATallUU, OKHCIEHUS U MOJIUMEPU3aLIN), TOJyYeHUE U IIPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEHIINEe XUMUYECKHE CBOMCTBA
(peakuus nonuMepu3zanun). [loyuyenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psA. AIETHICH — MPOCTCHIIMIA
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTpPOCHHME, (QU3NYECKHE W XHMUYECKHE CBOICTBa (peakuuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHUS), IOJYyYeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QuU3MUECKME W XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUPOBAaHUS U HUTPOBaHMUs), OIydYeHHE U IPUMEHeHue. Tonyon: cocmas, cmpoenue, gusuveckue u
Xumuueckue Cceoucmea (peakyuu 2ai02eHUpo8anus U HUMPOBAHUs), NONYyHYeHue U NpUMeHeHuUe.
TokcuuHOCTE apeHOB. ['eHeTHUECKast CBS3b MEKIY YIJIEBOAOPOJAMH, IPUHAUICKAIIMMH K Pa3IM4YHBIM
KJIaCCaM.

[IpupoHble HCTOUHUKH YrieBo1opooB. IIpupoauslil ra3 u nomyrHele HedTsHbIE Ta3bl. HedTh 1
e€¢ npoucxoxzaeHue. CrocoObl mnepepabOTKM He(TU: TMEeperoHkKa, KpEeKUHI  (TEepMHUYECKHIH,
KaTaJuTuaeckuil), nuponus. [IpoaykTsl nepepaOoTku HE(TH, UX NIPUMEHEHHE B NPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yrojb U IpOAYKTHI €ro nepepaboTKu.

DKcIepUMEHTAIbHbIE METO/Ibl U3YUEHMSI BELIECTB U UX MPEBPALICHUN: O3HAKOMIIEHHE ¢ 00pa3aMu
IlacTMace, KaydyykoB M pe3uHbl, koyuiekuuu «Hedte» u  «Yrosb», MoAeIMpoBaHHE MOJEKYI
YIJIEBOJOPOJOB U TajoOreHONPOU3BOAHBIX, NMPOBEACHNE MPAKTUYECKONW PabOThI: MOJydeHHE ITUJICHA U
U3Y4YEHHE €ro CBOMCTB.

Pacuérnbie 3agaun.

Bblunciienuss 1mo ypaBHEHUIO XMMHMUYECKOW peakiuu (Macchl, 00b&éMa, KOJUYECTBA HCXOJHOTO
BEIIECTBAa WJIM MPOAYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIN MPOJIYKTOB PEAKIINN).

Kucaopoaconep:xamme oprannyeckue coe{MHEHUS

[IpenenbHble OJJHOATOMHBIE CHUPTHI. METaHON M ATAHOJI: CTpOEHHE, (PU3MUECKHEe U XMMHUYECKHE
CBOMcTBa (peakuuM C axkTMBHBIMM METallJlaMM, TaJIoOT€HOBOJOPOJAMH, TOpPEHHE), NPUMEHEHHE.
BonopoaHbie cBA3M MEXAYy MOJEKyJIaMH CHHUPTOB. JleWCTBHME METaHOJa M JTaHOJA HA OPraHu3M
YEJI0BEKa.

MHOroaToMHble CIHUPTHI. DTUJICHTIIMKOJb M TIMIEPUH: CTpOeHHE, (U3UYECKUE M XUMUYECKHE
CBOMCTBa (B3aMMOJEHCTBUE CO IIEJOYHBIMM METAJUIAMH, KaueCTBEHHAs pEaklus HAa MHOIOATOMHBIE
ciupThl). JlelicTBUe Ha OpraHu3M uyesioBeka. [IpuMeneHne rimnepruHa u STUIICHIJIMKOJIS.

@deHoJI: CTpOEHHE MOJIEKYIbl, (HU3UUYECKHE U XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (heHoIa.
[Tpumenenue peHomna.




Anbnerunipl U kemousi. @opManblIeruy], aneTajgbIerul: CTpoeHHe, (U3NUECKUe U XUMHUYECKUE
CBOMCTBA (peaKIMy OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLIUH), IOJYyYeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE NpeNieNIbHbIE KApOOHOBBIE KUCIOTEL. MypaBbHHAs U YKCYCHAs KHCIIOTHI: CTPOCHHE,
¢u3nveckue U XMMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHME U KJIacca KUCIOT, PEakUus dTepUHUKAINN),
nojiydeHue u mnpuMmeHneHue. CTeapuHOBas M OJICMHOBAs KHUCIOTHI KaK MPEICTAaBUTENN BBICIIUX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ICHCTBHE.

Cnoxnble 3(uUpbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHCIOT. [ MAPOIM3 CIOXKHBIX 3(PHUpOB. JKHUpPHI.
I'mpponus xupos. [IpumeHneHne xupoB. bronorudeckas pojb KUPOB.

VYrineBoapl: cocTaB, KilacCHU(HUKALUs yrieBoaoB (MOHO-, OU- M THojucaxapujel). [nroko3a —
MPOCTEHUIIINI MOHOCAXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJbI, (U3MUYECKUE U XUMUYECKHE CBOWCTBA
(B3aumogeiicteue ¢ ruapokcunom meau(Il), oxucnenune amMmmuadnbIM pacTBopoM okcuga cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIOKO3bI), HAXOXKICHHWE B TPUPOAE, NMPUMEHEHHE, OMOJIOTHYECKasl POJIb.
®otocunTe3. PpyKTO3a KaK H30MEP IIIHOKO3bI.

Kpaxman u nemnronosa Kak HOpUpoAHble mHoiauMepsl. CTpoeHHe Kpaxmajla U IEeJUIIOJIO3bI.
du3nuecKkue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

DKCcIepUMEHTATbHBIE METO/IbI U3YUEHHSI BEIECTB U UX MPEBPAICHHUI: TPOBEIeHIE, HAOTI0IeHUE U
OTHMCAaHHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, Ka4eCTBEHHBIE PEAKIIMH OIHOATOMHBIX
cnupToB (okucaeHue 3tanona okcuaoM Meau(Il)), MHOroaToMHBIX CIUPTOB (B3aUMOJIEHCTBUE TIUIIEpPUHA
¢ runpokcuaom wmeau(ll)), anprernnoB (oKHMcIeHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom menu(Il), B3ammopneiicTBue kpaxmanga ¢ HOJOM), MPOBEAECHHE NPAKTUUECKOW paboThI:
CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbranciienusi mo ypaBHEHWIO XUMHUYECKOW peakinuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMH O M3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO M3 HCXOTHBIX
BEIIECTB WM TPOTYKTOB PEAKIINH).

A3o0Tcoaeprkalye OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIIOTBl KakK aM(oTepHble OpraHudeckue coeauHeHus. Du3nueckue M XUMHUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha IpuMepe IMMLKHA). bruosoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuasl.

benku kak npupoaHble BEICOKOMOJIEKYISpHbIE coeAnHeHus. [lepBuuHas, BTopu4Has U TpeTUUYHAs
CTpyKTypa OesnkoB. XMMHUYECKHE CBOMCTBA OEIKOB: I'MIPOJIN3, I€HATYpalUsl, KaYeCTBEHHbIEC PEaKIM1 Ha
OeNKH.

OKCIIepUMEHTAIIbHbIE METObl M3yYEHHs BEIECTB U UX INpEeBpallleHuil: HaOlIroeHHe U OIMCaHHe
JIEMOHCTPAIIMOHHBIX OIIBITOB: IeHATypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE PEaKLMH OEJIKOB.

BbicokoMoIeKyIsIpHBIE COeAMHEHHS

OCHOBHBIE TIOHATHS XMMHHM BBICOKOMOJIEKYJIAPHBIX ~ COCIMHEHHMH: MOHOMEp, HOJHMEp,
CTPYKTYpHOE 3BEHO, CTEIEeHb IOJUMEpPHU3aLUM, CpeAHsAs MoJieKysaspHas Macca. OCHOBHBIE METOJIb
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUI — OIMMepH3alts U TOJIMKOHIEHCALIUS.

DKcIepUMEeHTaIbHbIE METO/Ibl H3YUEHHsI BELIECTB U UX MPEBpAILEHUI: 03HAaKOMJICHHE C 00pa3Lamu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayqyKOB.

MexnpeqMeTHbIE CBA3H.

Peanuzanuss MeXnpeIMETHBIX CBs3ed NpU H3yuyeHUM opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHSATHHA, TaK U MOHSITHH,
SIBJISFOLIMXCS] CHCTEMHBIMHU ISl OT/EIIbHBIX IPEMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOuire ecTecTBEHHO-HayuHble MOHSATHUS: SBJIEHHE, Hay4HBIH (DakT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTe3, KilacCuUKaAIMs, MEepPUOJANYHOCTb, HaONIONEeHHe, H3MEpPEeHHe, SKCIEPUMEHT,
MO/IeIUPOBAHHE.

®dusmnka: Marepus, SHEprus, Macca, aToM, O3JIEKTPOH, MOJIEKYJla, SHEPreTHUYECKHi YpOBEHb,
BEIIECTBO, TeJO0, 00BEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3MUECKHE BEJIWYMHBI U €AMHUIIBI UX
U3MEpEHUSI.

buosorusi: knerka, opraHusM, Ouocdepa, OOMEH BelIeCTB B oOpraHusme, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (OEIIKH, YIII€BOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbI€, TOIUIUBO, PECYPCHI.

TexHosnorus: mNuIIeBble MPOIYKThl, OCHOBBI PAIMOHAIBHOTO IHTAHMSA, MOIOLIME CPEICTBa,
JIEKapCTBEHHbIE M KOCMETHYECKHE NpenapaThl, MaTepuaibl M3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.



11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

Xumuueckuit 3meMeHT. AToM. Spo atoma, M30TOmNBI. DJEKTpOHHAsT 000JI09Ka. DHEPreTUYEeCKHe
YpOBHH, TOIYPOBHH. ATOMHBIC oOpOWTanu, s-, P-, O- smemeHTbl. OCOOCHHOCTH pacHpeeICHUs
JJIEKTPOHOB TO OpOUTANsIM B aTOMaxX »JJIEMEHTOB TIEPBBIX UETHIPEX TMEPUOJOB. JIEKTPOHHAs
KOH(UTypamnus aTOMOB.

IIepnoanueckuit 3akoH u Ilepuonnueckas cucrema xumuyeckux sneMeHToB [[. M. MeHnneneesa.
Cas13p nepuoanyeckoro 3akoHa u Ilepuoanueckoil cucrtemsl xumuyeckux snemenTos 1. M. Menneneesa
C COBPEMEHHOW TEOpHEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMSI CBOWCTB XHUMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM TMPOCTHIX U CJIOXKHBIX BEIIECTB MO TpyINaM W TEepHoJiaM. 3HAueHUue
MEPUOIMYECKOTO 3aKOHA B PA3BUTHUHU HAYKH.

Crtpoenue BemecTBa. XUMHYECKasi CBSI3b. BUIbI XUMHUUECKOW CBS3HM (KOBaJCHTHAs HEMOJISIpHAS U
MOJISIpHAsi, MOHHAs, MeTajuinyeckas). MexaHu3mMbl 0O0pa3oBaHMs KOBAJEHTHOW XHUMHUYECKOW CBS3U
(oOMEHHBI M JTOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b. BalleHTHOCTh. DJEKTPOOTPHUIIATEIHHOCTD.
Crenenp okucienus. IOHbI: KATUOHBI M AHHOHBI.

BeniecTtBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH MOCTOSIHCTBA COCTABA BEIIECTBA.
TuIbI KPUCTAIIMYECKNX PEIIETOK. 3aBUCHUMOCTD CBOMCTBA BEIIECTB OT THUIA KPUCTATUIMYECKO M PEIETKH.

[TonsiTue o nucnepcHbIX cHucTeMax. VICTHHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas J0Jist
BEIIECTBA B PaCTBOPE.

Knaccudukanuss Heopranumdeckux coeavHeHud. HomeHkiaTypa HEOpraHHMYECKHUX BEIIECTB.
I'eneTnueckas cBsI3b HEOPraHUYECKUX BENIECTB, MPUHANICKAIINX K PA3JIMYHBIM KJIacCaM.

Xumndaeckas peaknus. Kinaccupukarumss XuMAYECKUX peakiinii B HEOPTAaHUUECKOW M OpraHuIeCKOM
XUMHUHU. 3aKOH COXPAHEHWS MAacChl BEUIECTB, 3aKOH COXPAHEHHsS W IPEBpPALICHUs DSHEPrUU IpU
XUMHUYECKUX PEAKIUSAX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IMyYHbIX pakTopoB. OOpaTUMbIe peakiui. XUMHUYECKOe
paBHOBecue. DakTophl, BIUSIONIME HA COCTOSTHUE XUMUUYecKoTo paBHoBecus. [Ipunuun Jle [laTense.

DnexTponuTHyueckas nuccounanusa. CunpHble U cialble 31eKkTpoiuThl. Cpefa BOIHBIX PaCTBOPOB
BEILIECTB: KUCIas, HEUTpaibHas, HIEI0YHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

DKCIepUMEHTANIbHBIE METOAbl M3y4eHHUs BELIECTB M MX MPEBpAICHUN: JEMOHCTpalus TaOJuil
«lepnognueckass cucrteMa xumuueckux »dsemeHToB JI. WM. MenzgeneeBa», H3ydeHUE MOJENCH
KPUCTAJIMYECKUX PEIIETOK, HAONIOJIEHUE U OMHCAaHWE JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB
(paznokeHue MepoKcHIa BOJOPOJAa B MPUCYTCTBUHU KaTalnu3aTopa, OIpENENIeHHE Cpelbl pPacTBOPOB
BEIIECTB C IMOMOMIIBI0 YHUBEPCAIBHOTO WHIMKATOpPa, pEaKUWd HOHHOTO OOMeHa), MpOBEACHUE
MpaKTH4eCKOi paboThl «BrnusiHue pa3nuyHbiX GaKTOPOB HA CKOPOCTh XUMUYECKOU peaKInm.

Pacuérnbie 3agaun.

Pacuérel 1mo ypaBHEHUSM XMMHYECKUX pPEAKUUNA, B TOM YHUCIE TEPMOXMMHUUYECKHE PaCUETHI,
pacy€Thl C UCIOIb30BAHUEM MOHATUS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranuuyeckasi xumms

Hewmeramnsl. Ilonoxenue Hemeramios B [leproanueckoi cucremMe XUMUYECKUX dieMeHToB /[l. U.
MenneneeBa U 0coOEHHOCTH CTpoeHHs aroMmoB. Du3HuUecKHe CBOWCTBA HEMETAIOB. AJIOTPOMUs
HEMETaJIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BKHEHUIINX HEMETANIOB (TajoreHoB, cepbl, a30Ta, Gochopa, yriepoaa u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTUHEHHUIA).

[IpuMeHeHne BaXXHENIIINX HEMETANIOB U UX COETUHEHUH.

Meramnel. Ilonoxenne meramioB B Ilepuoanueckoil cucrteMe XuMHUYeCKHX ayemeHToB [ .
MenneneeBa. OcoOEHHOCTH CTPOCHHS DIIEKTPOHHBIX 000J0UYeK aToMOB MeTawioB. Obmue (usnueckue
cBolicTBa MeTaJJIOB. CIUTaBbl METAIIJIOB. DNEKTPOXUMUUYECKUM sl HANIPSHKEHUH METaJIOB.

XUMHUUYECKUE CBOMCTBA BaXHEUIIUX METAUIOB (HATPUM, KaIWW, KalblMi, MarHWid, aJIOMHHHIA,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUM.

Oo6mue crnocoObl MoMy4YeHus MeTaioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.



DKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEUIECTB M MX MPEBpalleHUN: H3y4E€HUE KOJUIEKLUU
«MeTayuiel M CIUTaBbD», OOPA3IOB HEMETAIIOB, PEIICHHE 3KCICPUMEHTAIBHBIX 3a7ad, HaONOJCHUE U
OTIMICAHME JIEMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE TUIPOKCHIA ATIOMUHHS C
pacTBOpaMu KHUCJIOT U IIEJI04Yei, KaYECTBEHHbIE PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérnpie 3amaun.

Pacuérel Macchbl BemiecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcce WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACYETH MacChl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKUMHU, €CJIA OJJHO U3 BEUIECTB UMEET ITPUMECH.

XuMHUS U )KU3Hb

Ponp xumMum B 0OOECHCUEHWUH DKOJIOTHMYSCKOH, SHEPreTHUECKONW W THUIICBOW Oe30MacHOCTH,
pa3BuTHU MeauUUHbL. [[oOHATHE O HAYYHBIX METOJIaX O3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIU.

[IpeacraBinenuss 06 OOMMX HAYYHBIX TPUHIUIAX MPOMBIIUICHHOTO TMOJTYYCHHUS BaKHEUIINUX
BEILIECTB.

UenoBek B MHUpPE BEIIECTB W MaTEpPUAJOB: BAXHEWIIHWE CTPOUTEIBHBIE MAaTEpHAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KepaMHuKa, MaTepuaiabl JJId JJIEKTPOHHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPEHHS.

XuMUS U 3J0pPOBbE YEJIOBEKA: MpaBWia HCMOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB, MpaBHiIa
0€301acHOTO UCIOJIL30BAHUS MTPENapaToB OBITOBOW XUMHUHU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MexnpeaMeTHBIX CB3€l Mpu n3ydeHuu oO1iei u Heopranuueckoil xumuu B 11 kiacce
OCYIIIECTBJISIETCSI Ye€pe3 HCIOJIh30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHH, TaK W TOHSTHMH,
SIBJISIFOIIUXCSI CHCTEMHBIMU JIJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYyYHBIC TIOHATHS: HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAJIU3, CHHTE3,
KJaccuukaiys, mepuoaNIHOCTh, HAOIIOICHNE, SKCTIEPUMEHT, MOJISTMPOBAHNE, U3MEPEHHE, SBICHHE.

®du3uKa: Marepus, OSHEpPrus, Macca, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, H30TOI,
PaAMo0aKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHHE
BEIECTBA, PU3NUECKHE BEIMYNHBI U €IUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusM, SKOcHUCTeMa, Ouocdepa, Makpo- U MUKpPOIIEMEHTbI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAeMBbIE, TOTUIUBO, PECYPCHI.

TexHONOrus: XUMHUYECKas MPOMBIIIJIEHHOCTb, METAJUIYPrusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3AMCTBEHHOE IMPOU3BOJICTBO, MUIIEBAsI MPOMBIIUIEHHOCTD, (hapMaleBTHUECKas
MIPOMBILJIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX MPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHUaioB, 3JEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHWHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBAHUS K Pe3yabTaTaM OCBOCHHUS OOYYAIOIIMMHUCS TPOTPaAMM
cpeanero o0riero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM H MPeIMETHBIM). HayuHo-MeToquueckon
OCHOBOM /17151 pa3pabOTKU IJIaAHUPYEMBIX PE3YIbTATOB OCBOCHUS POrPAMM CPEIHEro 001Iero oOpa3oBaHus
SIBJIIETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXOI.

B cooTBercTBHM ¢ CHCTEMHO-IESATEIHLHOCTHBIM TMOJXO0JOM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTATOB
OCBOGHHS TIpeaMeTa «XHUMHUS» HAa YPOBHE CpEIHEro OOmero oO0pa3oBaHMs BBIJIECIEHBI CIEIYIOIINE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIMMUCS POCCUMCKON TPaKJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHIO;

L[€JICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHUI JIMYHOCTU Ha OCHOBE KIIIOUEBBIX LEHHOCTEN
Y UCTOPUYECKUX TPAAHUIINI 0a30BOI HAYKU XUMUH;

TOTOBHOCTb U CIIOCOOHOCTh 00YyJaromMXcsi PyKOBOACTBOBATHCSA B CBOEH /I€ATEIbHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IIPUCYIIUMU LEIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJMuue MPaBOCO3HAHUS SKOJOTMYECKOW KyJIbTYypbl M CIIOCOOHOCTH CTaBUTh Il U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS IpeaMeTa «XHUMHsD JOCTUTalOTCS B €AMHCTBE Yy4eOHOU u
BOCIIUTATEIILHON NIEATETLHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKUMH, COIIMOKYIBTYPHBIMHU, JTYXOBHO-
HPAaBCTBEHHBIMHM IIEHHOCTSIMH M HJ€aJaMHd POCCHUHUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATHIMH B
oOuiecTBe HOpPMAaMHM W TpaBWJIaMU TIOBEJEHUS, CHOCOOCTBYIOIIMMHU IpolieccaM CaMOIIO3HaHUS,
CaMOpa3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0yYaIOIINXCS.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MIpeaMeTa «XHUMHUS» OTPakaloT c(HOpPMHPOBAHHOCTH OIBITA
MO3HABATEIbHON M MPAKTUUYECKOW AESITETbHOCTH OOYYAIOMIMXCS MO peanu3aly MPHUHSTHIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA O00YJarOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00A3aHHOCTEH, yBaXKEHUS K 3aKOHY U
MIPaBOTIOPSIIKY;

MIPEJICTaBJICHUS O COLIMATIBbHBIX HOPMaX U MpaBUjIaxX MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH NEATENLHOCTH MPU CO3AaHUU YU€OHBIX MPOEKTOB, PEUICHUH
y4eOHBIX U [M03HABATEIbHBIX 3a/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U MPUHMMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apryMEHThl IPYrHX HpH
aHaJIM3e pa3JIMYHbIX BUJOB YUeOHOM NIESTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS :

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEJHI0 OTEYECTBEHHON XUMUU;

YBOKEHUA K TMPOIECCY TBOPUECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO MPUMEHEHUS XHUMUHU,
OCO3HAHHUS TOTO, YTO AOCTM)KEHHUS HAyKH €CTh pe3yibTaT UIMTEIbHBIX HAOMIOACHUN, KPOMOTIUBBIX
AKCMEPUMEHTAJIbHBIX MTOUCKOB, IOCTOSTHHOTO TPY/Aa YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABATEIbHBIX MOTHBOB B IOJIYYEHHWH M MOCIEAYIOLIEM aHalu3e WHGOpMaluu O
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYaIlMW, CBS3aHHbIE C XUMUYECKHUMH SIBICHUSMH, W TNPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBAPUILEH C MO3ULIUNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHME MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupOBaHHSA KYJIBTYPHI 310POBbS:

MOHMMAaHUS [EHHOCTEH 370pOBOro M 0e30MacHoro oopasa >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coOroieHHs TIpaBMJI OE30MaCHOTO OOpaIleHHs C BEIIeCTBAMU B OBITY, MTOBCEIHEBHOMN KU3HU U B
TPYJAOBOM AESTEIBHOCTH;



IIOHUMAaHUsI LEHHOCTU IpaBWJl MHIUMBUIYAIBHOIO M KOJIJIEKTUBHOIO OE30MAacCHOTO IOBEACHUS B
CUTYaLUX, YTPOXKAIOLIUX 310POBBIO U )KU3HU JIIOJEH;

OCO3HAHMA TOCIE/ICTBUI W HENPHUITUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS AIKOTOJsl, HAPKOTHKOB,
KYpEHUs);

5) TPyAOBOro BOCIIMTAHHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIILCKON JEeSITEeIbHOCTH, OOLIECTBEHHO
I0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESITEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE€ y4acTHE€ B PELIEHMM IPAKTUYECKUX 3aJad COLMAIbHOW HalpaBJIE€HHOCTH (B
paMKax CBOEro KJjiacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY H3YYCHHIO NpodeccHii pa3iMyHOTO poja, B TOM YHCIEC Ha OCHOBE
IIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMMUH;

YBa)XEHUSI K TPy, JOISM TPy/a U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAJIbHOW TpaekTopuu oOpa3oBaHMs, OymyIien
npodeccun M peanu3allii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEN 00111eCTBa;

6) 3x0/10rNuecKoro BOCNMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00pa3HOro OTHOUIEHHS K IMPUPOJIe, KaK UCTOYHUKY CYIIECTBOBAHMS )KM3HH Ha
3eMmire;

MMOHUMAaHHUS TI00aIBHOTO XapaKTepa SKOJOTHYECKUX MPOoOieM, BIUSHUS SKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE MTPUPOJTHOU U COLIMATIBHOM CPEIBI;

OCO3HAHHS HEOOXOJMMOCTH HCIIOJIb30BAHMS JIOCTMDKEHMH XUMHHM JJIs  pelIeHUs BOIPOCOB
paIOHAIBLHOTO MPUPOAOTIONB30BAHNUS;

AKTUBHOTO HENPUATHS ACUCTBUM, NPUHOCSIIIUX BpE OKPYXKAOIIEH NPUPOJHOW Cpene, yMEHUs
MIPOTrHO3UPOBATh HEOJArONpPHUATHBIE SKOJOTMYECKHUE TIOCIEACTBHUS NPEINPUHUMAEMbIX JEHCTBUN U
IPEIOTBPALLATh UX;

HaJIM4YUs Pa3BUTOTO HKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHYECKON KYJIBTYPBI, ONbITa ACATEIbHOCTU
DKOJIOTMYECKOM  HANpPaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS MMM B II03HABaTEJIbHOM,
KOMMYHUKaTUBHON U COLMAIILHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO IMPOTUBOCTOSTh MICOJIOTHH
xemodoonw;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH
1 OOILECTBEHHOM NMPaKTUKH;

MIOHUMAaHUs CrelM(UKHN XMMUU KaK HayKH, OCO3HAaHUA €€ posiu B (POPMUPOBAHMU PALMOHAIBHOIO
Hay4HOT'O MBIIUIEHUS, CO3/IaHUM ILIEJIOCTHOTO IPEJCTABICHUS 00 OKpYXKAaloIleM MHpE KaK O €JUHCTBE
IPUPOJBl U YEIOBEKa, B MO3HAHMM HPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH IMpoOjeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHUS;

yOexI€HHOCTH B 0COOOM 3HAUMMOCTH XMMHUHM JJs COBPEMEHHOM LMBMIM3alMu: B €€
I'YMaHMCTUYECKON HANpaBIEHHOCTH M BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOM KyJIbTYpBHI,
peleHnH I100anbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CBHIPHEBOM, 3HEPreTHYECKOil,
MUIIEBON M 5KOJIOTUYECKOM O€30MacHOCTH, B PAa3BUTUM MEIMLIMHBI, 0OECIIEUEHUH YCIOBUM YCHEIIHOTO
TpyZa ¥ 3KOJIOIMYECKH KOM(OPTHOM JKU3HU Ka)KJ0T0 4jieHa 00I1ecTBa;

€CTECTBEHHO-HAYyYHO! I'PaMOTHOCTH: IIOHMMAaHUs CYIHOCTH METOJOB IO3HAHHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKax, CIHOCOOHOCTH MCIIOJIb30BaTh I0JIydaeMble 3HAHUS Ul aHaIW3a U OOBACHEHHUs
SBJICHUH OKPYXKAIOLIEr0 MHpa M NPOUCXOIAIMX B HEM H3MEHEHUH, yMEHHs JAenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIEJIbI0 IMOJYYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIONIb30BaTh XMMMYECKME 3HAHUS JUId pelleHus npolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEca K MO3HAHUIO U MCCIIEN0BATEIBCKON JESTENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEpHIBHOMY 00pa3oBaHHUIO M caMOOOpa30BaHMIO, K aKTHBHOMY
MOJIyYEHUIO HOBBIX 3HaHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax NpopecCuoOHATBLHON NeITeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI



MetanpeaMeTHble pe3yabTaThl OCBOCHHS Y4eOHOTO mpeaMmeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKIOYAIOT:

3HaYUMBIC i1 (OPMUPOBAHUS  MHPOBO33PECHUS  OOYYAIONIUXCA  MEKIUCIUIUIMHAPHBIC
(MeXTpeIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAMIIHWE IICIOCTHOCTh HAYYHOW KapTHHBI MHpa U
crenu(uKy METOJIOB TMO3HAHUS, MCIOJb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepwus, BEIIECTBO, dHEPTHs,
SIBJICHUE, TIPOIeCC, CHUCTeMa, HAy4dHbIA (DaKT, TPHUHIIWI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBAaHUE, HAOIOICHUE, H3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

VHUBEpCaJbHbIC y4eOHBIC JeHCTBUS (IMO3HABATCIIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue (HopMupoBaHHE (DYHKIIMOHATHLHOW T'PAMOTHOCTH M COIMAIBLHOW KOMITCTCHIIMH
oOyJaronuxcs;

CIOCOOHOCTh O0YYAFOIIMXCS MCIIOIh30BaTh OCBOCHHBIE MEXIUCIUILTMHAPHBIC, MUPOBO33PEHIECKIE
3HAHMS U YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS B TIO3HABATEILHOW U COMATBLHOM MTPAKTHKE.

MertanpeaMeTHbBIE  pe3yJIbTaThl  OTPAXAIOT  OBJAJICHUE  YHUBEPCATBHBIMH  y4COHBIMU
MMO3HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

OByaieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMY T€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHE e CTBUS:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH U aKTYATM3UPOBAThH TPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OTIPEJICIIATh IENU JISATSIIBHOCTH, 3aJaBas TMapaMeTpbl U KPUTEPUU UX JTOCTHIKEHHS, COOTHOCUTH
PE3YIBTAThI ISATSIIBHOCTH C ITOCTABJICHHBIMHY IIEJISIMHU;

WCI0JIb30BaTh MPU OCBOCHWUW 3HAHWH MPUEMBI JIOTHUECKOTO MBIIIICHUS — BBIJCIATH XapaKTepHBIC
MPU3HAKKA TIOHSATHUH W YCTaHABIMBATH WX B3aMMOCBS3b, WCIOJIH30BAaTh COOTBETCTBYIOIIHAE TOHSATHS JUIS
O0OBSICHEHUS OTJICTBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KITACCU(DHUKAIIMH BEIECTB M XUMUICCKHIX PEaKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBEHHBIE CBSA3U MKy U3yIaeMbIMHU SBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYyXACHHUS (WHIYKTUBHBIC, JCAYKTUBHBIC, [0 QHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH ¥ MPOTHBOPEUHS B pPacCMaTPUBACMBIX SIBJICHUAX, (QOPMYIHPOBATH BBIBOJBI U
3aKJIFOUYEHHS,

MPUMEHSTHh B IPOIECCe TMO3HAHMS, UCIOJIb3YeMble B XHMHU CUMBOJIMYCCKUE (3HAKOBBIC) MOJCIH,
MPeoOpa3oBhIBATh MOJCIBHBIC TPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI) 3JIEMEHTa, XHMHYeCKas
dbopMyia, ypaBHEHHUE XUMUYECCKOW PEAKIIUU — MPH PEIICHUN YIeOHBIX TO3HABATEIBHBIX U MPAKTHYECKUX
3aJla4, TMPHMCHITh HA3BaHHBIC MOJEIbHBIC TPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMUYCCKUX PEAKIIHH.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE HeHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUYCCKUX PCAKIUH;

(dbopMyIMpoBaTh IEJIM W 33Ja4d HCCIICIOBaHUsA, MCIOJIb30BaTh MOCTABJICHHBIC W CaMOCTOSTEIIBHO
cOpMyJIUPOBAHHBIE BOIMPOCHI B KauyeCTBE HMHCTPYMEHTA IO3HAHHMS W OCHOBBI Ui (HOPMHUPOBAHHUS
TUIIOTE3bI TI0 IPOBEPKE MPABHILHOCTH BBICKA3bIBACMBIX CYXJICHHU;

BJIQJICTh HABBIKAMHU CAMOCTOSTEIILHOTO IJIAHUPOBAHHMSI M TIPOBECHUST YYCHHUYECKHX IKCIICPUMEHTOB,
COBEpILICHCTBOBAaTh YMCHHS HAONIOJATh 3a XOJOM IIPOIECCa, CaMOCTOSATENBHO IPOTHO3HPOBATH €ro0
pe3yibTar, GopMyIHpoBaTh OOOOIICHUS ¥ BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yIbTAaTOB
HCCIIeIOBAHUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJICITAHHOM paboTe;

npuoOpeTaTh OIBIT YYCHUYECKOW HCCIIEIOBATEICKOW W TPOCKTHOUM NESITEIBHOCTH, MPOSBIIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHHUS MPAKTHYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBAThCSI B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIUK (HAydHO-TIONYJISIpHAs JIUTEpaTypa
XMMHUYECKOTO COJIepPKaHUs, CIpaBOYHBbIE MOCOOMs, pecypchl VHTepHeTa), aHAIW3UPOBATh HH(POPMAIIHIO
pa3IMYHBIX BHAOB U (OpM TPEACTaBICHHSA, KPUTUYECKH OIICHMBAThb €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTE;

(dbopMynTHUpOBaTh 3aMpPOChl M MPUMEHATh PAa3IUYHBbIE METOJBI MPU TOUCKE U O0TOOpe MH(MOpMAIUH,
HE0OXO0IUMOM IS BHITIOTHEHUS YIeOHBIX 3a7au OTPEIeIEHHOTO THIIA;

MpHOOpETaTh OMBIT UCMOIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA M Pa3TUYHBIX
ITOMCKOBEIX CUCTEM;



CaMOCTOSITEIIBHO BBHIOMPATh ONTUMANIbHYIO (DOpMY MpeacTaBieHuss HHPOpMauu (CXeMbl, rpaduky,
JMarpaMMbl, TaOJIUIIBI, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAYYHBIA SI3BIK B KAaueCTBE CPEJACTBA NMpH paboTe ¢ XUMHYECKOW HH(OpPMAIHEC:
NPUMEHATh MEXIpeaAMeTHbIe ((u3nyeckne © MaTeMaTH4YecKHe) 3HAKH M CHMBOJIBI, (DOPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U IPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEICTBA HATJISIAHOCTH.

OBiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JeliCTBUSIMM:

3aJaBaTh BOINPOCHI TI0 CYIIECTBY OOCYXJaeMOWl TeMbl B XOJ€ AHWajora W/WIM IUCKYCCHUH,
BBICKa3bIBAaTh MJIeH, (POPMYJIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBINOIHEHMS IPEIOKEHHON
3a/1a4y;

BBICTYNaThb C IpE3€HTAalMeld pe3ylIbTaTOB I103HABATEIbHOW  JESATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO HMJIM COBMECTHO CO CBEPCTHMKAMM IIPU BBINOJHEHUM XHMHUYECKOTO HKCIEPHUMEHTA,
MPaKTUYECKON pabOThI 10 MUCCIEAOBAHNUIO CBOMCTB U3y4aeMbIX BEILIECTB, pealln3alli yueOHOro IpoeKTa U
(dbopMynupoBaTh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX MCCIEIOBAaHUIN MyTEM COIJIACOBAHUS MO3MLMH B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMHU.

OgiajeHHe YHMBePCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMH:

CaMOCTOSITENIbHO IJIAaHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTb, OMPEAEIIss
e€ 1eJI U 3aJ]a4i, KOHTPOJIMPOBATh U [0 Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh MPEAIaraeMblil airOPUTM
JNEMCTBUI MPH BBIMIOJHEHUU YU4E€OHBIX U UCCIIEOBATENbCKUX 3a/ay, BbIOMpaTh Hanbosee 3PQPeKTUBHBII
Croco0 UX peieHus ¢ y4ETOM MOJTy4eHUS! HOBBIX 3HAHUM O BEIeCTBAaX U XMMHUECKUX PeaKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH HA OCHOBE CAMOAHAJIN3a U CaMOO LIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI
10 KJTIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUA O XUMHYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa, POJM XUMHUH B IO3HAHUM SIBJICHUI MPUPObI, B (GOPMUPOBAHUN MBILIUICHUS U KYJIbTYPbl JTUYHOCTH,
e¢ (YHKIMOHAJIHLHOW IPaMOTHOCTH, HEOOXOAMMOM AJisi pElIeHUs MPaKTUYECKHX 3aJad U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUW, KOTOpas BKIIIOYAET: OCHOBOIMOJArarouiie MOHATUS
(XMMUYEeCKMIl ~ DJIEMEHT, aToM, DJJEKTpOHHas  00oJoYKa  aToMa, MOJIEKyJla,  BaJCHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas (opmyna (pa3BépHyras U COKpaniéHHas),
MOJIb, MOJIIpHAsi Macca, MOJISIPHBI 00BEM, YrIepoAHBIN CKeleT, (PyHKIMOHANbHAs TPYIIa, paaukal,
MU30MepHsl, U30MEpbl, TOMOJIOTUYECKHI psAll, TOMOJIOTH, YIJ€BOJOPOAbI, KUCIOPOI M a30TCOJEpKallue
COEIMHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCAUHEHHS); TEOPUU U
3aKOHBI (TEOPHs CTPOCHUS OpraHndeckux Bemects A. M. byTnepoBa, 3aKk0H COXpaHEHUS! MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XHMHHW; MHPOBO33PEHUYECKHE 3HAHHUA, JIeKallMe B OCHOBE
MOHUMAHMS TMPUYMHHOCTH U CHUCTEMHOCTHM XHUMHUYECKUX SIBIICHUH, (HaKTOJIOTUYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYy4YECHHUH M OE30MaCHOM HCIIOIb30BAaHUM BAKHEUIIMX OPraHMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOM AEATEIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh, YMEHUUW BBISBIATh XapaKTEpHbIE MPHU3HAKK TMOHITHH, YCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE TMOHSATHS TMPH ONHCAHUU COCTaBa, CTPOCHHS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTH ~YMEHUH  HUCHONB30BAaTh XUMHMYECKYI0 CHMBOJHKY [UISI  COCTaBICHHS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEépHYTOH, COKpaiiéHHON) ¢GopMya OpraHMYEeCKHX BEIIECTB U
YpaBHEHUN XHMHUYECKUX PpPEAKIUH, H3rOTaBIMBAaTh MOJEIHM MOJIEKYJl OPraHMYECKHX BEIIECTB s
WJUTFOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOIO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKHX BEUIECTB
M0 MX COCTaBY M CTPOCHHIO K OMPENeNEHHOMY KIacCy/TpyIe coelnHeHUN (YrieBOAOPOIbl, KUCIOPOI U
a30TCOJIEpIKAINe COCIUHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHHUs), JaBaTh WM Ha3BaHHA IIO
cucremaruueckoil Homenknarype (IUPAC), a Taxke NPUBOIUTH TPUBUAIBHBIE HA3BaHHS OTACIBHBIX
OPraHMYECKUX BEMIECTB (STWJICH, TMPOMWICH, aleTUJeH, OSTUICHIJIMKOIb, TIUIEpUH, (EHOII,



dopmanpaerua, ameTanblIeru], MypaBbHHAs KUCIOTA, YKCYCHAas KHCJIOTA, OJIEMHOBAs KHUCIOTA,
CTeapHHOBAas KUCIIOTA, TITI0K03a, GPYKTO3a, Kpaxmall, [eJUII0JI03a, TIHIIHH);

c(hOPMUPOBAHHOCTh YMEHHSI OTIPEICIIATh BUIBl XUMHUYECKON CBSI3M B OPTraHUYECKHX COCTUHCHHSIX
(omHaApHBIE U KpaTHBIE);

c(hOPMUPOBAHHOCTh YMEHUSI TIPUMEHSATh TOJOKCHHSI TEOPUU CTPOSHHUS OPraHMYECKHUX BEUIECTB A.
M. ByrtnepoBa i OOBSICHEHHS 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH
COXpaHEHHUs MaCChl BEIECTB;

c(OPMHUPOBAHHOCTh YMCHHM XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (U3MUYECKUE M XUMHUYCCKUE
CBOMCTBA TUIIUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJICH,
MPONUJICH, aleTHiIeH, OyraaweH-1,3, metmnOyraaueH-1,3, OEH30J, METaHOJ, 3TAHOJ, ATUJICHTIHKOJb,
[NIMLEPUH, (DEeHOJI, aleTaabAerui, MypaBbUHas U YKCYCHasl KHCJIOTBI, TJIIOKO3a, Kpaxmai, LEJUII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATH TE€HETUYECKYI0 CBSI3b MEXKIY HHUMHU YpaBHEHUAMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUHN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HWCTOYHHUKHU YTJIEBOJOPOIHOTO ChIpbs (HE(DTH,
NPUPOJHBIN Ta3, yroyip), CHOcoObl MX TNepepadOTKM U NPAKTHUUECKOE MPUMEHEHHE MPOJTYyKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCICHUS] IO XUMUYECKUM YpPAaBHEHHUSM (MAacChl,
00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTAa pPEaKIMHU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WJIM MTPOJTYKTOB PEAKIIHH);

c(hopMUPOBAaHHOCTh YMEHHUH BJIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJJaX HAYYHOTO TTO3HAHUS,
WCTIOJIb3YeMBIX B XHUMHUHU TIPH M3YUYEHUU BEMIECTB M XUMHUYECKHUX SIBJICHHHN (HAaOMIOACHHE, M3MEpEHUE,
AKCIIEPUMEHT, MOJISTMPOBAHNE), UCIIOJIH30BATh CUCTEMHBIE XUMUYCCKUE 3HAHUS IS TIPUHSATHS PEIICHUN B
KOHKPETHBIX )KH3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEMIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh YMEHUU COONIOAAaTh TIpaBUJia TIOJIH30BAHUS XHMHUYECKOW TOCYIOH W
a00paTOpHBIM 000pPYIOBAaHUEM, a TakKe MpaBUjia OOpaIeHUss C BEHIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHI MJIaHUPOBATH U BBIMIOJHATE XUMUYECKUIN SKCIIEPUMEHT (IIPEBpaIICHUS
OpraHMYECKUX BEIIECTB MPU HArPEBaHWH, MOJTYYEHHE STHIIEHA M HW3Y4YE€HUE €r0 CBOWCTB, KaueCTBEHHBIC
peaKiuu OpraHMYecKuX BEIIECTB, ACHATypalus OEIKOB MPH HArpeBaHHUM, LBETHBIE peakuu OEIKOB) B
COOTBETCTBUU C MpaBWJIaMU TEXHUKH O€30MAaCHOCTH MpU OOpaIleHHWU C BELIECTBAMU U JIAOOPATOPHBIM
o0opy/noBaHUEM, MPEACTABIATh PE3YAbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (popMe 3amucu ypaBHEHM
COOTBETCTBYIOIIUX peakiuii U GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

cOpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHATH3UPOBATH XUMUYECKYI0 HHPOPMAINIO, MTOTYyIaeMYyIO
U3 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBoi nHGopMmaiuu, IHTepHeT u Apyrux);

cOpMUPOBAHHOCTh YMEHMI COOIIOATh IMpaBUiia IKOJOTUYECKH IIeIeCO0Opa3HOTr0 MOBEICHUS B
ObITY U TPYIOBOH NEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO 370POBbS U OKPY)KAIOLIEH HPUPOAHOI
Cpelbl, OCO3HaBaTh OIACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MbI OIpPEAEIEHHBIX OPraHUYEeCKHX
BEIIECTB, MOHUMas cMbicn mnokazatens I[IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHbIICHUS U
MPeIOTBPAILIEHHUS KX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M YEJIOBEKa;

JUis 00y4arolUXCs C OrPAHUYCHHBIMU BO3MOYKHOCTSMHU 3JIOPOBBSI: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUCCKUX SBJICHUN;

JUISL CJICTIBIX M CIa0OBHUAALIMX OOYYAIOMIMXCS: YMEHUE HCIIONIb30BaTh PeIbe(hHO-TOUCUHYIO CUCTEMY
o6o3navenuii JI. bpaiiis st 3anucu XuMU4eckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «O0Ias 1 HeopraHu4eckasi XUMUs OTPaXKakoT:

cOpPMUPOBAHHOCTh MPEJCTABICHHUI: O XUMHUYECKOW COCTaBISIIOIIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJM XUMUU B MO3HAHUU SBICHUN MPUPOJIBL, B GOPMUPOBAHUU MBIIIJICHUS U KYIbTYPHI
JTUYHOCTH, €€ (DYHKIMOHAIBHOW TpaMOTHOCTH, HEOOXOAMMOW Ui PEIICHUs MPaKTUYEeCKHX 3ajad u
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO M MIPHUPOTHON CPEE;

BJIaJICHUE CHUCTEMOM XMMHMUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline MOHITHS
(XMMHYECKHUI DIIEMEHT, aTOM, WU30TOT, S-, P-, - 3JEKTpOHHBIC OPOUTAIU aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBI  00BEM, BaJIGHTHOCTb, JJIEKTPOOTPHUIATETILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas CBS3b



(koBasieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsA), KPUCTAJUTMYECKass PEIIETKA, TUIBl XUMHUYECKHX
peaKkiuii, pacTBOpP, JJIEKTPOJUTHI, HEIICKTPOJIUTHI, 3JIEKTPOJUTUUYECKAS JTUCCOLMAIUSA, OKHCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pEaKIMU, XMMUYECKOE PABHOBECUE); TEOPUH U 3aKOHBI (Teopus
3IEKTPOJIUTUYECKON Jucconranuu, nepuoandeckuii 3akod . M. Menaeneesa, 3aKOH COXpaHEHHUSI MacChl
BEILIECTB, 3aKOH COXPAHEHUS M NPEBPAICHHUS SHEPrUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAI[MEe B OCHOBE MOHUMAHUS TPUUYUHHOCTU
M CHCTEMHOCTH XMMHYECKUX SIBJICHHM, (PAKTOJOTMYECKHE CBEJICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0€30MMacHOM HCITOJIb30BAHWHM BAKHEUINIUX HEOPraHWMYECKUX BEHISCTB B OBITY W MPAKTUICCKOM
JESITETLHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUU BBISBIIATh XapaKTEPHbIC MPHU3HAKK TIOHATHH, YCTaHABIMBATh WX
B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIME TOHITHS MPU OMUCAHUU HEOPTaHMYECKUX BEIIECTB M UX
IIpEBpALICHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCIOJB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHUS (opmyn
BEIIECTB U ypaBHEHUN XMMHUYECKUX peakiuil, cucrematuueckyto HoMeHknaTypy (IUPAC) u TpuBuanbHbie
Ha3BaHUS OTICJIbHBIX HEOPTaHWYECKUX BEIHIECTB (yrapHblid ra3, YIJIEKHCIBIA Ta3, aMMHakK, TaméHas
W3BECTh, HETaII¢Hast U3BECTh, MUTHEBAS COJIA, TUPUT U JPYTHE);

chOpMUPOBAHHOCTh YMEHHUH OMNpENeNsITh BaJCHTHOCTh U CTENEHb OKHUCJICHUS XHMHUYECKHX
JJIEMEHTOB B COCIMHEHMSIX pa3JIMYHOTO COCTaBa, BHJI XUMHUYECKOW CBSI3M (KOBAJCHTHAs, WOHHA,
MeTaJUTMYecKasi, BOJOPOJHAS) B COCIMHEHUSX, THI KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO BEIIeCTBa
(aTomMHasi, MOJIEKYJISpHas, HWOHHAs, METAJUIMYeCKas), XapakTep Ccpeapl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCANHEHHUI;

c(hOpMUPOBAaHHOCTh YMEHUW YCTAaHABIMBATh MPHUHAIICKHOCTh HEOPraHUYECKHX BEMIECTB MO HX
COCTaBy K OIpPEACNEHHOMY KJIAcCy/TPYINE COCIMHEHWM (MPOCTHIE BEIIECTBA — METAUIBI U HEMETaJlTbI,
OKCH/IbI, OCHOBAHHS, KHCIIOTHI, aM(OTEPHBIE TUIPOKCHIBI, COJIN);

c(hOpMUPOBAaHHOCTh YMEHUW pacKpbIBaTh CMBICI Tepuoauyeckoro 3akoHa J[. M. MenneneeBa u
JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO U POTHOCTHYECKYIO (DYHKIIHH;

cOpMUPOBAHHOCTh YMEHHUM XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX
aneMeHTOoB 1-4 mnepuonoB Ilepuommueckoit cuctembl xumuueckux snemeHtoB [l M. Mengeneesa,
UCITIONIB3Ysl TIOHATHS «S-, P-, O-3JIEKTPOHHBIE OpPOHMTAINY, «IHEPIETHYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XMMUYECKUX AIEMEHTOB U UX COCAUHEHUH I10 MEPUOIaM U Tpynram
[Tepuoanueckoit cucrembl Xxumuieckux anemenToB . 1. Menpaeneena;

chOpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHUE CBONCTBA
HEOPraHMYECKNX BEILECTB PA3JIMYHBIX KIIACCOB, IMOATBEPXKAATHh CYIIECTBOBAHME TI'€HETHYECKOW CBS3H
MEK/ly HEOPraHMYECKMMU BEIECTBAMMU C IIOMOIIBIO YPABHEHHUI COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIMIA;

cOpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIHUPOBATh XUMUYECKUE PEAKIUHU 0 Pa3IMYHBIM IpU3HAKAM
(unciny W cocTaBy pearupyroniuxX BeUIECTB, TEIJIOBOMY 3(QeKkTy peakuuu, HU3MEHEHHIO CTeleHen
OKHCJICHHUS AJIEMEHTOB, 00pPaTUMOCTHU PEAKIIMH, YIACTHIO KaTallu3aTopa);

cOpPMUPOBAHHOCTh YMEHHUH COCTABJIATH YPABHEHUS PEAKUUN pa3IMYHBIX THUIIOB, IOJHBIE U
COKpaIEHHBIEC YPaBHEHUS PEaKIil HOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, IPU KOTOPBIX 3TU PEAKIIUH HIYT
JI0 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, TOATBEPKAAIONIME KAueCTBEHHBIA COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHUU PACKPBIBATh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pEaKIni
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca STHX PeaKIHii;

chOpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW pEakuuu OT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XUMHUYECKOTO DPABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozneiicTBus (mpunnun Jle Hlatense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JieXkKallie B OCHOBE
MIPOMBIIIIJIEHHOTO TOTY4YE€HUs CEPHOU KUCIOTHI, aMMHUaKa, a Takke chopMHPOBAHHOCTH MPEICTaBICHUN 00
OOIIMX HAYYHBIX MPUHIIUTIAX U HKOJIOTHYECKUX MPOoOIeMaxX XUMUYECKOTO TIPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOJIUTH BHIYMCICHHUS C MCIIOIb30BAaHUEM TMOHSITHS «MaccoBas OIS
BEII[ECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMUYECKUX PEAKIUSAX, MACChI BEIIECTBA WITH
00Bb€Ma Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce€ MM OOBEMY OJIHOTO U3 YYaCTBYIOLIUX B



peakmuy BEIIECTB, TEIUIOBOrO 3(QeKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHsSI MAacChl BEIECTB,
MIPEBPAIIEHUS M COXPAHCHHS SHEPTHU;

chOpPMHUPOBAHHOCTh YMEHHH COONIONATh TMpaBWJIa TOJIb30BAHUS XHMHUYECKOH TOCYyIod U
nabopaTopHBIM O00OpYJOBAaHUEM, a TaKXKe MpaBWiIa OOpalleHHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMECHHI IIAHUPOBATH M BBIMOJHATh XUMHUYECKUN IKCIEPUMEHT (pa3ioKeHUe
MEpPOKCHJIa BOJOPO/Ia B IPUCYTCTBUU KaTaanu3aTopa, ONpeAesIeHuEe Cpelibl PACTBOPOB BEILIECTB € IOMOUIBIO
VHUBEPCAJTBHOTO HMHIUKATOpA, BJIMSHUAE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XHUMHYECKOW pPEaKIIHH,
peaKknuy HOHHOTO 0OMEHa, KaUeCTBEHHbIE PeakIiy Ha Cynb(dar-, KapOOHAT- M XJIIOPUI-aHUOHBI, HA KATHOH
aMMOHHMSI, PEIICHNE YKCTICPUMEHTAIBHBIX 33134 1o TeMaM «Metauisl» u «HemeTamib») B COOTBETCTBUU C
MpaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpAIllEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 00OpYyIOBAaHUEM,
MPEJICTaBIIATh PE3YIbTATHl XUMUYECKOTO IKCIIEpUMEHTa B ()OpMe 3alMCH YPABHEHH COOTBETCTBYIOIIUX
peakiuii U GOPMYITHUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YJIBTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHATH3UPOBATH XUMHUYECKYI0 HH(DOPMAIIHIO, TIOTyIaeMYyto
W3 pa3HbIX UCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKANNU, VIHTEpPHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/aTh TpaBUia SKOJOTUUYECKH I1€JIeCO00pa3HOr0 IMOBEICHUS B
OBITY M TPYIOBOW NESATEIHHOCTH B IIEJISIX COXpPAHEHHUsS CBOETO 3JI0POBBS U OKPYKAIOIIEH MPHUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTH BO3JICHCTBHUS HA KUBBIC OPTaHU3MBI OTPEICIEHHBIX BEIISCTB, MOHUMAS
cmbich nokazatens [1JIK, moscHATh Ha mpuMepax crocoObl YMEHBIIIEHUS ¥ TIPSO TBPAIICHUS HX BPEIHOTO
BO3/ICHICTBUS HA OPTaHNU3M YeJIOBEKa;

U 00YYaIONUXCsS C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 3JIOPOBBS: YMEHHUE MPUMEHSATH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U XUMHUCCKUX SIBJIICHU;

JUIS CJIETIBIX M CIa0OBUAAIIMX OOYYAIOMIMXCS: YMEHHUE UCIOJIb30BaTh Pebe()HO-TOUEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiiis 11 3anucu XUMU4ecKux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne Koauuecrso uacon DJIeKTpOHHbIE (I (PPOBbBIE)
n/n | HaumeHoBaHUe Pa3/1e/ioB H TeM MPOTrPaMMbI Bcero KoﬁnTp, HpﬁaKT, 06pasoBaTEIbHbIC pecypehl
padoThI padoThI
11 [Tpenmer oprannveckoit xumun. Teopust CTPOCHUS OPraHHYECKUX 13 1 https://school-collection.edu.ru
' coenuHeHuit A. M. byrieposa
Wroro mo pazueny 13
2.1 [IpenenbHbIE YrIeBOAOPOABI — AJKAHBI, UKIOAIKAHBI 4 1 https://school-collection.edu.ru
2.2 Hemnpenenbubie yrieBoa0opoabl: alKeHbI, aIKaANCHBI, aTKHHBI 8 1 https://school-collection.edu.ru
23 ApOMATHYECKEE YIIIEBOIOPOIHI v https://school-collection.edu.ru
24 [IpupoaHble HCTOYHUKH YTIIEBOJIOPOIOB U UX MepepaboTka 2 1 https://school-collection.edu.ru
Hroro mo pazgeny 21
31 Crmprs. Genon 6 1 https://school-collection.edu.ru
3.2 Anpaerunbl. KapooHnoBbie kucinoTsl. CrioskHBIC (QUPHI 10 2 https://school-collection.edu.ru
33 VIIeBOE! 6 1 https://school-collection.edu.ru
Utoro no pazneny 22
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 10 1 1 https://school-collection.edu.ru
Utoro no pazneny 10
5.1 [Tnactmaccel. Kayuyku. Bosnokna 2 https://school-collection.edu.ru
Htoro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KoaunuyecTBo 4acoB
Ne DJIeKTpOHHbIE (I (POBbIE)
n/n | HaumeHoBaHHUe Pa3/1e/ioB U T€M MPOTrPaMMbI Bceero Kontp. | HpakT.
paﬁoT],[ paﬁoT],[ 06pa30BaTeJ’IbHLIe pecypchol
11 Crpoenune atoMoB. [lepuoanyeckuii 3akoH u [lepuoanyeckas 4 https://school-collection.edu.ru
' cucTeMa xuMudeckux aniementoB J[. 1. Menneneena
1.2 Crtpoenue BemiectBa. MHOTOOOpasue BEIIECTB 10 1 https://school-collection.edu.ru
13 y T — 19 1 5 https://school-collection.edu.ru
Hroro no pazneny 33
21 MeTaiis 10 1 1 https://school-collection.edu.ru
29 HeMeTamim 15 1 1 https://school-collection.edu.ru
4 https://school-collection.edu.ru
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKHUX BEIIECCTB
Hroro no pazneny 28
31 Y T — 6 1 https://school-collection.edu.ru
u 6
TOTO IO pa3AeIy
OBILEE KOJIMYECTBO YACOB 10 ITPOI'PAMME 68 5 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

INOYPOYHOE INTAHUPOBAHUE
10 KUIIACC

KoaundecTBO 9acoB

Ne ara DJIeKTpOHHbIe (LH(ppOBbIE
/ Tema ypoka Konrp. IIpakr. A P (wicpp )
n/m Bcero H3y4YeHHsl | ofpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 IIpenmer opraHuyeckodl XuMmuH, € BO3HHKHOBEHHE, 1 https://school-collection.edu.ru
pa3BUTHE U 3HAUCHUE
23 Teopust cTpoeHUS OpraHUYECKHX coeauHeHHiH A. M. 2 https://school-collection.edu.ru
' byriepoBa, €€ 0CHOBHBIE MOJIOKEHHUS
4 Cmpoenue amoma yenepoda 1 https://school-collection.edu.ru
5 Banenmnoe cocmosnue amoma yenepooa 1 https://school-collection.edu.ru
[IpencraBinenne o0  KIaccuUKAMM — OPraHUYECKHUX
6.7 BEIIECTB. 9 https://school-collection.edu.ru
' Homenknatypa (cucrematuyeckas) W TpUBHAJIbHBIC
HAa3BaHMs OPraHUYEeCKUX BEIIECTB
8,9 H3zomepus u ee 6udbl 2 https://school-collection.edu.ru
10 Obobwenue « Cmpoenue opeanuieckux coeOUHeHuLLy 1 https://school-collection.edu.ru
0 .
11 Konmponvnas paboma VN_] no meme «Teopus cmpoenus . . https://school-collection.edu.ru
Op2aHU4ecKux coeOuHeHull
12 Tunvl XuMu4eCckux peakyuii 8 OP2aAHU4ecKol Xumuu 1 https://school-collection.edu.ru
13 Mexanuzmvl peakyutl 6 opeanuuecKou XumMuu. 1 https://school-collection.edu.ru
14 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN PsijL 1 https://school-collection.edu.ru
15 MeraH 1 3TaH — IPOCTEHIINE TPEACTABUTENN AJIKAHOB 1 https://school-collection.edu.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ipakmuyeckas paboma MNel. Kauecmeennwiii ananusz

16 . https://school-collection.edu.ru

OpP2aHUYeCKUX COeOUHEHUI.
17 ) o https://school-collection.edu.ru

AJKEeHBI: COCTaB U CTPOCHHE, CBOMCTBA
18 OTWICH W TPONWIEH — TMPOCTEHINE MPEICTABUTEIIN https://school-collection.edu.ru

aJIKCHOB
19 [Mpaktuueckas pabdora No 2. «[lomydeHuwe STuicHa | https://school-collection.edu.ru

W3yYECHHUE €TI0 CBOMCTB)
20,21 Ankamuensl.  byragwen-1,3 wu  MetmnOyramuen-1,3. https://school-collection.edu.ru

[TonydyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI
22 Lluxnoanxanul https://school-collection.edu.ru

AJIKVHEBI: cocTaB i 0COOCHHOCTH CTPOCHHSI, .
23,24 N N https://school-collection.edu.ru

TOMOJIOTUYECKHA  psAl.  ANETUIEH —  MPOCTCUIINNA

MIPEACTaBUTENh ATKUHOB
25 B . https://school-collection.edu.ru

BIYHMCIICHUS TI0 YPABHEHUIO XUMUYECKON PEaKIINU

26,27, . https://school-collection.edu.ru
28 Apensl: 6eH30J1 U TOJTyoJl. TOKCHYHOCTh apeHOB
29,30 ['eHeTHuecKast CBS3b YIJIEBOJAOPOJIOB, MPUHAMIICKAIINX K https://school-collection.edu.ru

pa3IMYHBIM KJIaccam
31,32 Pewenue pacuemnvix 3a0au Ha ycmanosieHue XUMU4eCKux https://school-collection.edu.ru

Gdopmyn eewecms

[IpupogHbIe HCTOYHHUKHU YTIIEBOAOPOIOB: IIPUPOAHBIN T'a3 U .
33 PHPOA T AOPOA pHpOA . https://school-collection.edu.ru

MOMyTHbIe He(TsAHble Ta3bl, HEPTb M TMPOIYKTHI €&

nepepaboTKu
34 KonTponsnas padora No2 o pazzaeny «YTJIeBOI0POAb) https://school-collection.edu.ru
35,36 [IpenenpHBIE OJHOATOMHBIE CIUPTBHI: METAHOJI M 3TAHOJ. https://school-collection.edu.ru

Bopoponnas cBs3b
37 https://school-collection.edu.ru

MHoroaToMHEIE CIIUPTHBI: STUJIICHIIIMKOJIb U TTIMICPHUH
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38 IIpaxmuueckas paboma Ne3 «Cnupmol u ux c6oucmea.» https://school-collection.edu.ru

39 deHoJI: CTPOCHUE MOJICKYIbI, (PU3HUYSCKHE U XUMUYCCKHE https://school-collection.edu.ru
CBOMCTBA, IPUMEHEHNUE

40,41, . -

42 Anbrieruibl: GopMabACTHI U alleTATBICTH . ALIETOH https://school-collection.edu.ru

43 IIpaxmuueckas paboma Ned «AnbOecuodbl u KemoHvlLy https://school-collection.edu.ru

44,45 OMHOOCHOBHBIE — Tpe/ebHbIe KapOOHOBBIE  KHUCJIOTHI: https://school-collection.edu.ru
MypaBbHHAs U YKCYCHas

46 [MpakTnueckass padora Ne 5. «CsoiicTBa pacTBOpa https://school-collection.edu.ru
YKCYCHOM KHCIIOTBI»

47 CreapuHOBasl U OJICMHOBAS KHCIIOTHI, KaK MPEICTaBUTEIIN https://school-collection.edu.ru
BBICHIUX KaPOOHOBBIX KHCIOT

48 Crnoxubie 3pUpBl KaK MPOU3BOIHBIE KaPOOHOBBIX KHCIIOT. https://school-collection.edu.ru
IMaaponus cinoxubIX 3GUpoB

49 XKuper: ruaponau3, NpUMEHEHHE, OHOJOTHYECKas PpOJIb https://school-collection.edu.ru
KUpoB. Mbla
VYT1eBoIbl: COCTaB, KiacCu(UKAIIHS. :

50,51 B " ¢ H https://school-collection.edu.ru

@KHEWIMe  MPEACTAaBUTENN:  TJI0OK03a,  (PYyKTO3a,

caxaposa

52,53 K https://school-collection.edu.ru

paxmai U [eJUTI0JI03a KaK MPUPOIHBIC TOJUMEPhI
54,55 Vpok- VApadicHeHue «Kucnopoocooepocawue https://school-collection.edu.ru
Op2anuuecKue coeOUHeHUs»

56 KonTponsHas pabota Ne3 1o pazmeny https://school-collection.edu.ru
«Kucmopocoaepskaiiine OpraHideckKue CoOeTUHEHHSD

57,58, ) https://school-collection.edu.ru

59 AMUHBI: METUIAMHUH U aHUITUH

60 AMUHOKUCIOTBI ~ Kak  aM(OTepHble  OpraHHYECcKUe https://school-collection.edu.ru

COCAUMHECHUS, UX OMOJIOrNYECKOE 3HAUCHHE. IlenTuas:
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61

https://school-collection.edu.ru

Benku Kak mpUpOIHBIC BHICOKOMOJICKYIISPHBIE COETNHEHUS 1
62 Ipakxmuuecxas paboma Ne6. «Amunvl. Amunoxuciomol. https://school-collection.edu.ru
benxu.» 1
63 Hyxneunosvie kuciomol. 1 https://school-collection.edu.ru
Pewenue 3a0au no opeanuueckou Xumuu pasHvix 6U008 _
64,65 2 https://school-collection.edu.ru
66 Hmoeosas konmponvhas paboma 1 https://school-collection.edu.ru
67 OCHOBHBIC  TOHATHS  XHMHH  BBICOKOMOJIEKYJISPHBIX 1 https://school-collection.edu.ru
COEIMHEHU I
68 OcCHOBHBIE ~ METOJBI  CHHTE3a  BBICOKOMOJIEKYJISIPHBIX 1 https://school-collection.edu.ru
coennHeHui. [macTtmaccsl, kKaydyky, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoaundecTBO 9acoB

Ne DJieKTpOHHbBIE (U] POBbIE
o/ Tema ypoka K i Mara 6 P (uHp )
Beero OHTP. paKT. wiyuenns | ©0Pa3oBaTelIbHbIE pecypebl
padoTsbI padoThI
19 XUMHUYCCKUH 37IeMEHT. ATOM. DJIEKTPOHHAsI 9 https://school-collection.edu.ru
' KOH(UTypanus aTOMOB
[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema .
3 proA oA https://school-collection.edu.ru
xuMudeckux snemeHToB JI. Y. MeneneeBa, ux CBs3b C 1
COBPEMEHHOM TE€OpHEl CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX
AIIEMEHTOB U MX COCIMHCHHI 110 TPYIIIaM U TIEPHOIAM. .
4 A 26 P https://school-collection.edu.ru
3HayeHHe NEPUOINYECKOTO 3aKOHA U CUCTEMBI 1
xumudeckux 31eMeHToB [ .M. MenzeneeBa B pa3Butun
HAyKH
5 XuMHUecKas CBA3b, €€ BUAbl. MoHHas U MeTa/uIndecKas 1 https://school-collection.edu.ru
XUMUYECKasi CBSI3b
6 MexaHu3Mbl 00pa30BaHKs KOBAJEHTHON CBS3H. 1 https://school-collection.edu.ru
Bopopoanas cBsizb
7 https://school-collection.edu.ru
BeriectBa MOJIEKYIISIpPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS 1
8 BaneHTHOCTB. DIIeKTPOOTPHLIATEILHOCTL. CTEleHb 1 https://school-collection.edu.ru
OKHCIICHHSI.
9 [ToHsiTHE O AUCIIEPCHBIX CHCTeMaX. MICTHHHBIE 1 1 https://school-collection.edu.ru
KOJUIOUJTHBIE PACTBOPBI.
https://school-collection.edu.ru
10,11 MaccoBasi J10Jis1 BEIIECTBA B PacTBOPE 2 &
12 Kraccudukariust 1 HOMEHKIATypa HEOPraHUIECKUX 1 https://school-collection.edu.ru
COEIMHEHU.
13 Knaccudukarus 1 HOMEHKIIaTypa OpraHUYeCKuX 1 https://school-collection.edu.ru
COCMHEHU.
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KonTtponsnas padora Nelmo teme:«Teopetnueckue

14 https://school-collection.edu.ru
OCHOBBI XUMHUU»
15 Krnaccudukarus XuMHYECKUX peakluii B HEOPTraHUIECKOM https://school-collection.edu.ru
XUMHH.
16 Krnaccudukarus XAMHYECKUX pEaKuii B OpraHHIECKOM https://school-collection.edu.ru
XUMHH.
17,18 ['eHeTHUeCcKas CBSI3b HEOPraHUMYECKHUX BEIIECTB, https://school-collection.edu.ru
pa3IMYHBIX KJIACCOB
19,20 ['eHeTHUeCKas CBSI3b OPraHUYECKUX BEIIECTB, Pa3IMIHBIX https://school-collection.edu.ru
KJIACCOB
21 3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHUS U https://school-collection.edu.ru
NIPEBPAIEHUS SHEPTUH [TPU XUMHUIECKUX PEAKIHIX
22 C https://school-collection.edu.ru
KOPOCTh PEaKIIHH.
23 https://school-collection.edu.ru
OO6patumbie peakini. XUMHYECKOE PAaBHOBECHE
24 ITpaktuyeckas pabora Ne 1. «BiusiHre pa3IndHbIX https://school-collection.edu.ru
(haKTOPOB HAa CKOPOCTh XUMHUYCCKOU PEaKIIHI»
25 DIEeKTPOJUTHYECKAsT TUCCOIMANUs. Peakiinu HOHHOTO https://school-collection.edu.ru
oOMeHa.
26 I'maponu3 HeopraHuYecKuXx BernecTs. [loHsaTre o https://school-collection.edu.ru
BOZOpOAHOM MoKa3arese (pH) pactBopa.
27 https://school-collection.edu.ru
I'uaposu3 opraHuv4ecKuX BEIIECTB.
28 ITpaktuyeckas pabora Ne2 Perienune sKCriepeMeHTaIbHBIX https://school-collection.edu.ru
3aa4 10 Teme: «I uaposms»
29 0 https://school-collection.edu.ru
KHCITUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH.
30 https://school-collection.edu.ru

[TousiTue 06 QJICKTPOJIM3C PACIIIIaBOB U PaCTBOPOB colen
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31 BeruniciieHus o ypaBHEHUSIM XUMUYECKON PeaKiiu https://school-collection.edu.ru

32 O0001ICHHEe ¥ CHCTEMAaTH3AIHSI 3HAHUA. https://school-collection.edu.ru

33 KontposbHas padota Ne2 mo pazueny «XuMuIeckue https://school-collection.edu.ru
peaKIum
Meraiel, ux noJyioxenue B [lepuoauyeckoii cucreme

34 xuMudeckux 3ementoB J[. . MenzeneeBa u 0COOCHHOCTH https://school-collection.edu.ru
cTpoeHus aromoB. O6mue usnuecknue cBoiicTBa
METaJJIOB

35 CrnaBel MeTasuioB. [Tomydenne. DIEKTPOXUMHUICCKUAN PSIJT https://school-collection.edu.ru
HaIpsDKEHUH METaJUIOB

36 XUMHYECKUE CBONCTBA BAKHEHUIIIMX METAJLIOB (HATPHIA, https://school-collection.edu.ru
KaJIWi, KaJIBIMI, MATHUN) U UX COCTUHEHUHN

37 XHMMHYECKHE CBOMCTBA aTFOMHUHMS, [IMHKA U UX https://school-collection.edu.ru
COEJIMHEHU I

38 X o . https://school-collection.edu.ru

MMHYECKHE CBOMCTBA jKeJie3a U MX COCTMHCHHI
39 X o . https://school-collection.edu.ru
MMHYECKHE CBOMCTBA MEJIM M €T0 COCTMHECHUM

40 N . https://school-collection.edu.ru
XHUMHUYECKHE CBOMCTBA XpOMa U €r0 COCTMHCHHI

41 VYpok- ynpakHeHHE 10 Ki1accy «MeTasuibDy». https://school-collection.edu.ru

42 [Ipaktuyeckas padora Ne 3. "Pemenue https://school-collection.edu.ru
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe «MeTaibi»"

43 KonTtponsnas padora Ne3 no teme «MeTtamib» https://school-collection.edu.ru
Hemerannsl, ux nonoxenue B [lepuoguueckon cucteme .

44 PHOL https://school-collection.edu.ru
XUMUYEeCKUX d1eMeHToB J[. . MenpaeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

45 du3nyecKue CBOMCTBA HEMETAIIOB. AJTOTPOTIHS https://school-collection.edu.ru

HEMETaJIOB (Ha MpUMepe KHCI0poaa, cepsl, pochopa u
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yriaepojia)

46 X . . https://school-collection.edu.ru
HMHYCCKHE CBOIMCTBA TAJIOTCHOB M X COCIMHCHUM
47,48 | . . https://school-collection.edu.ru
MMHYECKHE CBOMCTBA CEPHI U €€ COCTMHEHUI
49,50 e " o https://school-collection.edu.ru
MMHUYCCKHE CBOMCTBA a30Ta M €T0 COCAMHEHMI
51 . . https://school-collection.edu.ru
Xumudeckue cBoicTBa hocodpa v €ro COeTMHEHUN
52 X " . https://school-collection.edu.ru
MMHMYECKHE CBOMCTBA yIyiepoja U €ro COeIMHEHUIA
53 ¢ o . https://school-collection.edu.ru
MMUYECKUE CBOMCTBA KPEMHUS M €T0 COCTMHEHUI
54 n . . https://school-collection.edu.ru
pUMEHEHHNE BOKHEUIIINX HEMETAIIOB U MX COCTMHEHUI
55 Borunciienus mo ypaBHEHUSM XUMHUECKUX PEaKIUil 1 https://school-collection.edu.ru
TEPMOXHUMHUYCCKUE PACUETHI
56 O060011eHrEe U cCUCTEMATH3AIUS 3HAHWH 110 TEME https://school-collection.edu.ru
«HemeTamiby.
57 [Tpaktuyeckas pabora Ne 4. «Perenne https://school-collection.edu.ru
SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe "HemeTamibl'"»
58 KontponbHas padota Ne4 o reme «Hemeramiphy https://school-collection.edu.ru
59 H https://school-collection.edu.ru
€OPraHNYECKUE U OPraHUYECKUE KUCIIOTHI.
60 H https://school-collection.edu.ru
€OPraHNYEeCKHUE U OPraHUnYECKUE OCHOBAHUS
61 AMboTepHbIE HEOPraHUYECKUE ¥ OPraHUYECKHE https://school-collection.edu.ru
COEJIMHEHMUS.
62 I'eHeTHuecKas CBSI3b HEOPraHUYECKUX M OPTraHHMUYECKUX https://school-collection.edu.ru
BEIIIECTB
63 Poib XuMuH B 00€CIIeUeHUH SKOJIOTHYSCKOM, https://school-collection.edu.ru

BHGPFCTHHCCKOﬁ U IHIIEBOM 6C3OH8.CHOCTI/I, pa3BUTHUHU
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MCAUIIUHBI

64

[IpencraBnenus 06 oOMUX HAYYHBIX TPUHIIUIIAX

https://school-collection.edu.ru

IIPOMBIIIJICHHOT'O TTOJIYYCHH A Ba)KHEHUIINX BCIICCTB 1
65 Ue0BEK B MHDE BEIIECTE M MATEPHATIOR 1 https://school-collection.edu.ru
66 XUMHS H 30POBbE UEIOBEKA 1 https://school-collection.edu.ru
67 Htorosasi koHTposbHas paboTa Ne5 1 https://school-collection.edu.ru
68 [ToBTOpEHHUE MPOMACHHOTO MaTepHaIa. 1 https://school-collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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YYEBHO-METOJMYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YHEHUKA

» Xumus, 11 knacc/ T'abpuensia O.C., Octpoymos U.T'., CiagkoB C.A., AKIHOHEPHOE
obmectBo «M3natenscTBO «lIpocBenienne

» Xumus, 11 xmacc/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODAy»; Akimonepnoe oo6mectBo «M3marensctBo «lIpocBemenner»

* Xumus / I'abpuensta O.C., OctpoymoB W.I'., CnankoB C.A., AKnrnoHepHO€E 001IeCTBO
«M3narenscTBO «lIpocBemenue»

Xumus, 10 xkmace/ IN'abpuensa O.C., Ocrpoymos U.I'., Cnaakos C.A., AKIHOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JUISA YUUTEJIA
Meroaundeckoe nmocooue mo yueonuky O.C.I'abpuensina

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETU UHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://exsperiment.edu.ru



