Ynpasnenue o6pazosanus
aAMHHUCTpalMU ropoaa Makeesku
Mynununansnoe 61omxerHOE obmeobpasoBarensHoe Y4pexaeHue
«CpenHsss mkoma Ne 92 ropoga MakeeBKin

PEKOMEHJIOBAHO ' YTBEP HO
PCILICHHEM NIETarOrMYecKOro copeta

Hupextop ; 1[pmvmGan T.H.

[Ipotoxon Ne 11 ot «29» asrycra 2023 rona | Ipukas ot «295 aBrycra2023 r. Ne 144

PABOYAS TIPOTPAMMA
CPETHEI'O OBIIETO OBPA3BOBAHMS

XUMMUs

(6a30BElit ypoBeHs)

10-11 xmaccer

Makeeska, 2023



MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepabHOi 00pa30BaTENbHON MPOTrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeH
CTpaTeru 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusa» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO TIOJTOTOBKH BHIITYCKHHKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TNPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe H3KOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpazoBaHHe 00Y4arOIIUXCs HA YPOBHE CPEIHEro
ob1rero od6pa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO ONpEIeNeHbl B MpOorpaMMme IO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHUH, e€
3HAa4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaTEpPHAIbHOMN KM3HU OOIIECTBA, a TaKXkKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0 OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHallbHOW KyabTypbl. OHa BHOCHUT CBOMl BKIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBIeHUS
00 OKpYXKaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHass XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXPAaHBI 3]I0POBBSL.

B cootBercTBUM C OOmMMM IeNSIMU M NPUHIUIAMH CpeJHEro ooOuiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIHEIIHOTO BKJIIOYEHHUS B KH3Hb COLMYMa,
NIPOIOIDKEHHST 00pa30BaHUs B a3 IMYHBIX 00JIACTIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeOpraHMyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXXHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaia M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUI Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U 3JEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHHWs IEepPBOHAYAIBHEIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMS TEOPETHUECKUH MaTepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HauU€HUE NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOIMYECKHX MO3UIH,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
INPUMEHEHUH, a TAaK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHHM C JPYIMMH HayKaMM, pacKpbIBalOT €€ pojb B II03HABATEIBHOW U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOieMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCO(PCKUX HIeH, TaKMX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYMH MEX]Ty HOBBIMHU (aKkTaMH U TEOPETUYECKUMH MPEANOChIIKaMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mulane pemieHuss 3amad  BOCIMTAHHWSA, Pa3BUTHS W COLHMAIM3AMM  OOy4arouIuxcs
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMeTa IpeaycMaTpuBaioT (OpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLIMX
0a30Boe 3HaUEHHE JUISI Pa3IMYHBIX BHJIOB JEATEILHOCTHU: PEUICHUS MTPOOIeM, MOUCKa, aHAIU3a 1



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpemHero oOmiero o0pa3oBaHUsl, TMPU  OINpPENEICHHH COJEpKaTeIbHOU
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHHUS, IMPAKTUYECKOW JEATEILHOCTU YENOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KakK Ba)KHEHIIEH coCTaBIsIOLIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PCHUECKOTO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHX SBIICHUH, HIMEIOIIUX MECTO B MIPUPOJE, B MPAKTUUECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, copepikarenbHas XapaKTEpPUCTUKA MEIeH W 3a7a4 U3y4eHHUs MpeaMera B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTCTICHH OTMAETCA TPEANOYTECHUE TMPAKTUICCKOW KOMIIOHCHTE COJIEp)KaHUsl OOydeHUs,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJTYYEHHs 3HAHUI M MPUMEHEHUS UX B PEaTbHOW KU3HU JUIS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBsa3w ¢ oTHM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIOMIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
(GbopMUpOBaHWE WHTEIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIONNX YHUBEPCAIBHOE 3HAUYCHUE JIJIS PA3JIMIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TPOOIIeM,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX UIsI TPUOOPETEHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJIig OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPEINy;

pa3BHUTHE MMO3HABATEIILHBIX MHTEPECOB, MHTCIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JUUIsl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-IIOMYJIApPHON MH(POPMAILIUU XUMUYECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJII0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YAaCTHOCTH, IIPU IUIAHUPOBAHUM U MPOBEICHUM XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  PEUICHHHM IOOAJIbHBIX  MPOOIEM  PalMOHAIBHOTO
IPUPOJONOIb30BAHNSA, TONOJHEHNUS SHEPreTUYECKUX PECypcoB M COXPAHEHUs IPUPOJHOIO
paBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOr0 OTHOLICHHUS K MPHUPOJE U CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B ydebGHOM mutane cpegHero obuiero oopazoBaHus npeaMeT «XuMus» 0a30BOro ypOBHS
BXOJIMT B COCTaB MpeIMEeTHOI obnacTu «EcTecTBeHHO-Hay4HbIE IPEIMETHI.

OO0miee 9ncCiioO 4acoB, OTBEACHHBIX U M3YYCHHUS XMMHHU, HA 0a30BOM YpOBHE CpPEIHEro
obmrero obpaszoBanusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepeno), B 11
kiacce — 34 daca (1 4ac B Hezemo).

COJAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKOM XUMHH

[IpenmeTr opraHMuYecKOil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IMOJIYYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUsl opraHnyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMUECKUX COEUHEHUSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTENIEN KIIACCOB OPTaHUYECKUX BEUIECTB.

OKCHEpUMEHTAJIBHBIE METOJbI M3Y4YEHHs BEUIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMM Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEIEeCTB, HaONIOJICHHWE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HAarpeBaHuu (IiaBjieHue, 0OyriIuBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeimme
MPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peaklUud 3aMeleHus U
TOpEeHUs ), HaX0XACHNUE B IPUPOJIE, MOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEHIINE
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHME CBOMCTBA (peakiuu TUIAPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUEe U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHM psaA. AlETUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHHE, (PrU3NYecKre 1 XUMUYECKHUE CBOICTBA
(peakuuu ruIpUpPOBaHUS, TAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), IMOJIydeHHE M INpuMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYeckas CBA3b MEXKIYy  YIVIEBOJOPOJAMHU,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. IIpupoaHblii ra3 U nonyTHble He(TAHbIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku He(hTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroiib 1 IPOJYKThI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Kojutekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW PAaOOTHI:
IIOJIyYEHHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN IMPOIYKTOB PEAKLIUN).

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenbHble OJAHOATOMHBIE CHUPTHL. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKUE U
XUMHUUYECKHE CBOWCTBA (peakUUU C aKTUBHBIMU MeETaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOpPEHHE),

npruMeHeHue. BoiopoiHble B3 MeX1y MOJIEKyJIaMy CupToB. JleificTBre MeTaHOIa U 3TaHOa
Ha OpPraHMu3M YelloBeKa.

MHOroaToMHBIE CHHUPTHL. OTHJICHIJIHMKOIh W TIWIEPUH: CTpOeHHe, (U3NYECKHe U
XMMHYECKHE CBOICTBA (B3aMMO/ICHCTBHE CO MIETOYHBIMH METAJJIaMU, Ka4eCTBEHHAs PEaKIHsl Ha
MHOTOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHue rinnepuHa U
ATUIICHTJIUKOJIS.

@DeHoN: CTpOCHHE MOJEKYJbl, (HU3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anprerupl M kemouwvl. DoOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakUuU OKHMCIEHHS W BOCCTAaHOBJIEHMs, KayeCTBEHHBIE DPEaKIUu),
NOJTy9YCHUE W TPUMEHEHHE.

OMHOOCHOBHEIE TIpe/ieTbHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIHe I KJlacca KUCIIOT, peaKIus
TepuUKaMK), ToNydyeHHe U mnpuMeHeHue. CrTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
XKupsr. 'maponus xupos. [lpumenenue xupoB. bruonoruueckas poib KUpPOB.

YrieBonpl: cocTaB, Kiaccuukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUYECKHe U XUMUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okuciaeHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TIPUPOJIE,
npUMeHeHue, buonorunueckas poib. DotocunTe3. OpykTo3a Kak U30MEP IIIFOKO3BL.



Kpaxman u nemmonosa kak npupojHsle nonumepsl. CTpoeHHe Kpaxmaina U LeJUTI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMasa (FMApoJin3, KaueCTBEHHAs peaKLus ¢ HOJOM).

OKCHEpUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIIOIGHHE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHona okcugaoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMojelcTBUE MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepedpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMaja C HMOAOM), HPOBEAECHUE IPAKTHUYECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnble 3anaum.

Bbruncinenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAKUMU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

A3oTcozepikaliie OpraHn4eckiue CoeIMHEHNS.

AMUHOKHCIOTBI KaKk aMm(OTepHble OpraHWvyeckne coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
aMHHOKUCIOT. [lentuapl.

benkn kak NmpupoaHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONM3, JEHATypalus,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.

OKcliepUMEeHTalIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONKMCAHNUE JAEMOHCTPALIMOHHBIX ONBITOB: JEHATypanusi OEJIKOB IpU HArpeBaHUU, I[BETHBIC
peakiuu OeNKoB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEIHss MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPU3AIIs U MOJIMKOHICHCAIINS.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBS3€il MpH UM3ydeHHUH opraHmdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHSITUH, ABIISAIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4yHbIE MOHATHS: SIBJIEHHE, HAy4HbIH (HaKT, THUIOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KIacCupUKalusi, TM[EePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEHUeE,
AKCIEPUMEHT, MOJIEITUPOBAHHUE.

®duznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTETUYECKUNA YPOBEHD,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHUE BEIIeCTBA, (PU3MUYECKHE BETUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpacdusi: MuHeEpasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NuIIeBbe MPOIYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE 1 KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.



11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI XUMHH

XuMU4ecKui dieMeHT. AToM. Snmpo aroma, HW30TONBI. OJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMenThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHas: KOHGUTypalusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux sseMeHtoB [ U.
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TPYIIaM U Nepuoaam. 3HauyeHUEe NEPUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3U (KOBAJICHTHAs
HEeNoJisipHasl U TOJspHas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOpPHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DIIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BewectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON pPEeIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknaTypa HeOpraHu4yecKux
BEIIECTB. |'eHeTnuyeckas CBsI3b HEOPraHMYECKHMX BEIIECTB, NPUHAAIEKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuyeckass peaxkuus. Knaccuukanus XUMHYECKHX peakUUid B HEOPraHUYEeCKOW U
OpraHMYEeCcKON XMMUHU. 3aKOH COXPAaHEHHs] MACChl BEILIECTB, 3aKOH COXpPAHEHUs U MpeBpalleHus
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (pakTopoB. OOpaTUMbIe peakLuu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CunbHble M cialble 37eKTposiuThl. Cpela BOAHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCrepuMEHTAIbHBIE METO/bl M3yU€HUS! BEIIECTB U UX MPEBpallleHUil: JIeMOHCTparus
tabmui «lleprogudeckas cuctema xumuuyeckux saemMeHToB [[. U. MenaeneeBay, u3ydeHue
MoJieNiell  KPUCTANIMUECKUX peIEToK, HaOMI0JeHWe U OINUCAaHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJIOpOJAa B MPUCYTCTBUHU KaTalu3aTopa,
oTpefieNieHue Cpe/ibl pacCTBOPOB BEIECTB C MOMOUIbI0 YHHUBEPCATBLHOTO MHIUKATOpA, pEeaKluu
MOHHOTO OOMeEHa), MpoBeJleHHEe MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIx (AaKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3anaun.

Pacuérbl mo ypaBHEHUSAM XMMHUYECKUX PEAKIIM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBas JOJI BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMHUUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BAXKHEUIIWX METAUIOB (HATpPUH, KaJWi, KaJabIlUd, MarHUM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUIEKIIMM «MeTauibl M CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B o0ecriedeHnH SKOJIOTUYECKON, SHEPTeTHUYECKON U MUILEBOI O€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUINAX [POMBIIUIEHHOTO TMOJNYyYEHHUs
BOKHEHIITNX BEILIECTB.

UenoBek B MHpE BEHIECTB W MaTEpUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBujia 6€30MacHOr0 MCIOIB30BaHMS IPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM JKH3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OO0IIel M HEOPraHUYeCKOW XMMHUU B
11 xmacce ocymiecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAyYHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHasms, CUHTE3,  Kiaccu(UKaius, MNEepPHUOJUYHOCTh,  HAOMIOAEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHHUE, SIBJICHHE.

®dusnka: Marepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMYUHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTbD.



buonorus: knerka, OpraHumsM, 5KOcCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, IUILEBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pPeE3ysibTaTaM OCBOCHHUS OO0Y4YaIOIIUMHUCS
poTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM st pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBercTBUHN C CUCTCMHO-ACATCIBHOCTHBIM IOAXOAOM B CTPYKTYPEC JHMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TpeaMeTa «XHMHS» Ha YpPOBHE CpPEIHEro o0Iero o0pa3oBaHHS
BBIJICTICHBI CJICYIOIINE COCTABIISIONINE:

OCO3HaHHE OO0YYAIOMIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSTEIIBHOCTH H CAMOOITPEICIICHHIO;

HaJIM4YnC MOTHUBaAIIUN K O6yT~ICHI/II-O;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHHUI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JCSTEIHLHOCTH
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU HGHOCTHOﬁ CUCTEMC XHUMHUYCCKOI'O
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIngHOCTHEBIE pE3YyIbTaTbl OCBOCHHA MPEAMETA «XuMHII» JOCTUTarOTCA B CIAUHCTBC
yueOHOM M BOCHHUTATENLHOM JIEATEIHHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKUMHU,
COLIMOKYIIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd  POCCHUHCKOTO
TpaXXJIaHCKOI'O O6H.[€CTB3, NOPUHATEIMU B O6HI€CTBG HOpMaMH H© IIpaBUJIaMU IIOBCACHM,
CIIOCOOCTBYIONTUMH TIPOIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS
JUYHOCTH 00YJarOIIUXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XHUMHUSD» OTpaxkaroT cHopMHUpPOBAHHOCTH
OMbITAa TIO3HABATCIILHOM ¥ TIPAKTHUYECKOH JCSITEILHOCTH OOYYAIOIIMXCSA 110 peaTr3aruu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaaaHCKOro BOCIUTAHUS

OCO3HaHHUS O0YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBAKEHUS K
3aKOHY H MTPABOIOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘le6HLIX 1 ITO3HABATCJIbHBIX 3aJ1a4, BBIIIOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS .

OCHHOCTHOI'O OTHOLICHHA K HCTOPUYCCKOMY M HAYYHOMY HACJICIUIO OTEUYECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHLIX H IIPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJIu3e
uH(OpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OLCHUBATbL CHUTyallMd, CBA3AHHBIC C XHMHUUYCCKHMMHU ABJIICHHUAMH, U
MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapI/Iﬂlef/'I C HO3PIIIPII>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJIGI[CTBI/Iﬁ 9TUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOIOAICHHSI TIPaBWJI OE30IMACHOTO OOpAaIlIeHUS C BEIICCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM J€ATENBHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS MOCJIEJACTBUI M HENPUATHS BPEIHBIX NPHUBBIYEK (YHNOTpPEOJIEHUS alIKOIOoJs,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTUYECKHUX 3a7ad COLUAIBbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHWUH 110 XUMHU,

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTtaM TPYJ0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpaeKTOpHH 0Opa3oBaHMUs,
Oynymieil mpodeccuu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH 11eNIeCO00Pa3HOT0 OTHOIIECHUS K MPUPOJE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOU CpeIbl;

OCO3HaHuA HGOGXOIII/IMOCTI/I HUCITOJIBb30BaHUA IIOCTI/I)KGHI/II\/JI XUMHU U PCIICHHA BOIIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYyJBTYpBI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOI'O HayYHOI'O MBIIUICHUS, CO3/JaHUHU LIETOCTHOTO MPEACTABICHUS 00 OKPY>KaIoLIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUMBWIM3ALMHU: B €€
IYMaHHCTUYECKON HANpaBlI€HHOCTH M BaXXKHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH I100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/Aa U SKOJOTHUECKH KOM(POPTHOH KU3HH KaXKJIOTO YJIeHA
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpPa M IMPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUS [Tl peIeHHs IpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALMSIX;

MHTEpPEeca K NO3HAHUIO U HCCIIEI0BATENIBCKON AESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3lIuyHbIX chepax mnpodeccunoHaTbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOGHUS ydyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexXmpenMeTHbIE) 0OLIeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAY4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, CCIIeZIOBaHNe, HAaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHe);

YHUBEpCaJbHbIE  y4yeOHble  JIeHCTBHA (mo3HaBaTeNbHbIE, KOMMYHHMKaTUBHBIE,
perynatuBHbIe), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIHOM KOMITETEHIIMH 00YJaroIuXCs;



CIOCOOHOCTh ~ OOydaloIIMXCSl ~ HMCMHOJb30BaTh  OCBOEHHBIE  MEXAMCLMILTUHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YyYeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MI03HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JICUCTBUSAMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh 1LENU JeATeTbHOCTH, 3aJlaBas HapameTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIJIsI OOBSICHEHUS OTICTHHBIX (PAKTOB M SBIICHUH;

BBHIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYKICHHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, IO AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOI) SJIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KICHUII;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYyIUpOBaTh OOOOIIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHHOMY TIIOMCKY METOAOB pEeIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHMUSL.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE Tocobus, pecypcel HHTepHera),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpe
uH(pOpMaIiK, HEOOXOAUMOH JIJIs BBITIOJIHEHUS YUeOHBIX 33/1a4 ONMPEeAeNEHHOTO TUTIA;

MPUOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);

UCTIOJIb30BaTh HAYYHBIA $I3BIK B KayeCTBE CPEACTBA MNpH paboTe € XUMUYECKOMH
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((QU3MYecCKue M MaTreMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJjaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XOJI€ AUAora U/Wiu JAUCKYCCUH,
BBICKA3bIBaTh HJIE€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB IMO3HABATEIBHON AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAaMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
9KCHEPUMEHTa, HPAKTUYEeCKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (OPMYIHPOBATH BBIBOJBI 10 PE3YJIbTaTaM MPOBEAEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0OZ€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
ompenenss € Ienu W 3aJa4d, KOHTPOJHMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(p(PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IOJIy4YeHHs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCW JIEATENIBHOCTH HAa OCHOBE CaMOaHAIM3a |
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKAIOT:

c(OpPMUPOBAHHOCTh TMPEACTABIECHUN O XHUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAayyHOW KapTHUHBI MHpA, POJM XUMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHrsT TPAaKTHYECKUX 3adad M SKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarollne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAsT Macca, MOJSIPHBIE 00BEM, YITEPOAHBIH  CKEleT,
GyHKIHMOHATBHAS TPYIMa, PaJuKan, W30MEpHsi, WU30MEpPbl, TOMOJOTUYECKUA Psa, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ U a30TCOAEPIKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I’—IeCKI/II\/'I SA3BIK XUMHUH, MHpOBOSSpqueCKI/Ie 3HaHHA, JICKAIIHMEC B OCHOBC ITOHUMAaHUA
HpI/I'-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX 5[BJ'I€HI/II71, (I)aKTOJ'IOFI/I'-IeCKI/Ie CBCIOCHUS O CBOfICTBaX,
COCTaBc, HO.Hy‘IeHI/II/I )41 6630HaCHOM HCIIOJIB30BaAHUU Bﬁ)KHGfIHlHX OpFaHI/I‘-IeCKI/IX BCIICCTB B 6BITy
Y MIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIE MPU3HAKH MOHSATUH, YCTAHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€éHHON) (popMysT opraHM4eCcKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAMJICHKHOCTh U3yYEHHBIX OPraHUYeCKUX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHHS OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOIMMIIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (QeHosd, (opManbAerui, aleTaablerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiiepoBa miiss 0OBbSACHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, areTwieH, OyramueH-1,3, mermnOyraguen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJICHIJINKOIb, TTUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIHMX XMMHUYECKHUX pPEaKIHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCIECHUS [0 XHMHWYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsX, CB3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATh U BBIMOJIHATH XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHUU, IIBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBHM C NMPAaBUJIAMU TEXHUKU OE30MACHOCTU
npu oOpallleHUuHu C BEIIeCTBAaMU U JJAOOPaTOpPHBIM 00OPYIOBaHHEM, MPEACTABIATH PE3YyIbTAaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATENBPHOCTH B ILEJISAX COXPAaHEHHS CBOETO 3/I0POBbS WU
OKPY’KaIOIlleW MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JECHCTBUs HA YKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPALIECHUS UX BPEAHOTO BO3AEHCTBHS HA OpraHHU3M
YEJI0BCKA,;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUIs  CcHenbIX U caa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyit.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XuMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNW: O XHWMHYECKOW COCTaBJISIONINICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJM XHMHUU B IO3HAHWW SIBJICHHA TPHPOIBI, B (POPMUPOBAHUU
MBIIUICHASI W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOUINE
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLUUALNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIM, XHUMHYECKOE€ paBHOBECHE), TEOPMM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU MPU XUMUUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXKalne B OCHOBE IMOHUMAaHUS TPUYMHHOCTH W CHCTEMHOCTH XHUMHYECKUX SIBICHHM,
dakTosornuecKrue CBEeCHUS O CBOWCTBAX, COCTaBe, MOTYYECHUH M O€30M1aCHOM HCIIOIh30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM EATEIHLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKU MOHSATHN, YCTaHABINBAThH
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIONIME TOHSTHS TMPU ONMHMCAHWH HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Herami€Has H3BECTb, MUTbEBAas COJA, MUPUT U

Apyrue);



c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIUNIMYECKOW PEMIETKHM KOHKPETHOI'O
BEIlleCTBA (aTOMHas, MOJIEKYJIApHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKUX BEIIECTB
0 UX COCTaBY K ONpeAeNEHHOMY KIJIACCY/TPYIIe COSIMHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCU/Ibl, OCHOBAHUs, KUCIIOThI, aM(POTepHBbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTE YMEHHMH pacKpblBaThb CMBICH Hepuoaudeckoro 3akona JI. M.
MenzeneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HMPYIOUIYIO, OOBSICHHUTEIBHYIO |
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuosoB Ileprnonuueckoil cucteMbl XUuMHUYECKUX 3y1eMeHTOB J1. 1.
MeHeneeBa, HMCHOJIB3Ysl TOHSTUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
coeMHEeHuH 1o nepuojam u rpynnam llepuoauueckoii cucremsl xumuueckux 3nementos . U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3IUMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAaHUE
IFEeHETUYECKOM CBSI3M MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMH C TIOMOLIBIO ypaBHEHHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATb XUMHYECKHE PEAKLUHU I10 Pa3IUYHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY 3G (eKTy peaxiuH,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUS peaklMii HOHHOIO OOMEHA, YyUHThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaThb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakluuu OT
pa3iaNuHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOThI, aMMHaKa, a Takke ChOPMHUPOBAHHOCTD
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NPU XMMHUYECKHX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBHUJIa MOJB30BAHUS XUMUYECKOW TIOCYAOU U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKE TpaBuUiia 0OpAIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XMUMHYECKHHA HSKCIIEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOpPOCTb XMMHYECKOM pEeaKIMh, PEeaKIuu HMOHHOrO OOMEHA, KaueCTBEHHBIC pPEaKIMU Ha
cynbhar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agau nmo temMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€30MacHOCTH MpU 0OpaIIeHNUH ¢ BEIECTBAMH U JIA0OPATOPHBIM 00OPYJIOBAHHEM, MIPEICTABISATh
pe3ysbTaThl XMMHYECKOTO 3KCIIEpHUMEHTa B (OpME 3almUCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHUKaluu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
onpeeNEHHBIX BEIIECTB, TOHUMAasi cMbIca nokaszarens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUWA BCIICCTB U XUMHUYCCKUX ﬂBJICHI/Iﬁ;

JUISL  CJICTIBIX W CJIA0OBHAAIIMX OOYYaIONUXCS: YMEHHE WCIIONbh30BaTh pPelbeHO-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuectBo yacoB JNEKTPOHHLIE
Ne (undposbie)
HaumeHoBaHue pa3iesioB U TeM IPOrpaMMbl
n/n o0pa3oBare/ibHbIE
Konrpoabnsie | IlpakTuuecku
Bcero pecypcbi
padoThbI e padoThbI
Pa3ges 1. TeopeTnyeckne 0CHOBbI OPraHU4eCKO XUMHH
[Ipeamer oprannueckord XxuMuu. Teopust CTpOCHUS bubnuotexa LIOK
11 . 3 .
opranuveckux coepunenuii A. M. Bytieposa https://myschool.edu.ru/
Wroro no pazgeny 3
Paznea 2. YuieBoaopoabl
2.1 [IpenenbHbIe yIIIEBOAOPOIBI — AJKAHBI 2 bubmorexa LOK
' pel YIICBOROPOA https://myschool.edu.ru/
HenpenenbHbie yriIeBOOOPOABI: aTKEHbI, aJKaIUCHBI, bubmuoreka [IOK
2.2 6 1 .
AJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 Apomarryeckue yrieBoI0pOJIbI 2 https://myschool.edu.ru/
[IpuponHble HCTOYHUKH YITIEBOJOPOJOB U UX bubmuotexa [IOK
24 3 1 )
nepepadoTka https://myschool.edu.ru/
Hroro no pazgeny 13
Pasnea 3. Kuciopoaconepxaiiue oprannieckue coeJuHeHNs
bu6moreka [IOK
3.1 Criprst. derox 3 https://myschool.edu.ru/
bub6mmoreka [IOK
3.2 Anbneruasl. Kap6onoBblie kuciaoTsl. CioxkHbIE 3(pUpbI 7 1 https://mvschool.edu.ru/
bu6moreka [IOK
33 YIICBOIE 3 ! https://myschool.edu.ru/
Wroro mo pazneny 13



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paznen 4. A30Tc011ep>lca11me OPraHu4eCKue COCANHCHUSA

4.1 AMuHBL. AMUHOKHCIIOTEL. benkn 3 ﬁggg?/ﬁsgghgai du.ru/
Hroro no paszneny 3
Pasnen 5. BoicokoMoJieKyIsIpHBIE COeTUHEHUS
5.1 [Tnactmaccel. Kayuyku. BomokHa 2 ﬁggg?frﬁigihgalé du.ru/
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3aesioB 1 TeM POrpaMMbl K I (unposbie)
n/n Bcero Oﬁﬂ TPOIbHBIE pa;caneclm o0pa3oBaTe/ibHbIEC
padoThI e padoThl pecypesI
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH U Butmiorexa [IOK
1.1 [lepuonnueckas cuctema XMMU4YECKUX 351eMeHToB /1. 1. 3 httos://mvschool .edu.ru/
Menneneena pS./Imy: : :
1.2 Crpoenue BemnectBa. MHOrooOpasue BeniecTB 4 Eggg'l;l/(r);f/g(?h%;)llé du.ru/
Bubnmoreka IIOK
13 XHUMUUCCKHE PEaKIIHH 6 1 1 https://mvsch%ol .edu.ru/
bu6mmorexa [IOK
Hroro no paszery 13 https://myschool.edu.ru/
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertabl 6 1 bubmuoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/
bubmuoreka [JOK
2.2 Hemeramer 9 1 1 https://myschool.edu.ru/
2.3 CBsI3b HEOPraHUYECKUX U OPTraHUYECKHUX BEIIECTB 2 bubmorexa LIOK
' p p m https://myschool.edu.ru/
bubmuoreka [JOK
Hroro no pasaery 17 https://myschool.edu.ru/
Pa3pea 3. Xumus 1 ;Ku3HbL
bubmuorexa [JOK
31 KHUMHS HOKH3HE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3
IIOYPOYHOE IIVMIAHUPOBAHMUE
10 KJIACC
N Kosmyecrs DJIeKTpOoHHbIE U (POBBIE
Tema ypoka 0 Jacos o0pa3oBaTe/ibHbIE
n/n Hara
Bceero pecypcnl
1 IIpeaMeTr oprannveckoil XMMHUHU, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHHUE 1 bubnmorexa LIOK
pea P ’ P https://myschool.edu.ru/
2 Teopus cTpoeHust opraHuveckux coequuenud A. M. bytiieposa, e€ 1 bubnmnoreka [JOK
OCHOBHBIE ITOJIOKEHHUS https://myschool.edu.ru/
3 [Tpencrasnenue o kinaccudukanu oprannvyeckux Bemiects. Homenkmnarypa 1 bu6muoreka [JOK
(cucremaTHyecKasi) U TPUBHATbHBIC HA3BAHUS OPTaHNYECKHUX BEIIECTB https://myschool.edu.ru/
4 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH PsI 1 buGnnorexa [IOK
: p ’ pai https://myschool.edu.ru/
5 MeTtaH ¥ 3TaH — NPOCTEHIITNE PEICTABUTENN aJTKAaHOB 1 bubnuotexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA bubmorexa HOK
’ https://myschool.edu.ru/

7 DTHIICH U TIPOIMIICH — MPOCTEHIINE MPECTABUTEIN AIKEHOB ﬁH@I,HOTeKa HOK
ttps://myschool.edu.ru/
8 [Ipaktuueckas padora Ne 1. «[lomyuenue sTueHa U U3yYCHHUE €TO CBOMCTBY» ]P?tptlgg:?/(r);\e/ggh](_)[gl.lé du.ru/

9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. Ilonyuenue bu6nmorexa LIOK
CHHTETUYECKOTO Kay4qyKa U PEe3UHbI https://myschool.edu.ru/

10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJOTUYECKUN PSI. bubnunoreka LIOK
ANETHIICH — MPOCTEHIIINIA TPEICTABUTENb AJTKHHOB https://myschool.edu.ru/

11 Borurcnenus mo ypaBHEHUIO XUMHUECKOHN peakiuu BH6H,HOTeKa HOK
https://myschool.edu.ru/
12 Apenbl: 6eH30J1 U TOJTY0JI. TOKCHYHOCTh apEHOB E:tlgsjilflﬁ\e/gghggi du.ru/

13 ['eneTnueckas CBA3b yriaeBOAOPOA0OB, IPUHALICKANUX K PA3TUUHBIM bubnuoreka [{OK
KJj1accam https://myschool.edu.ru/

14 [IpupoHBIE HCTOYHHUKH YIJIEBOJLOPOIOB: IPUPOIHBIM a3 U MOIYTHBIE bubmmoreka HOK
He(TsAHBIE ra3bl, He()Th U MPOJIYKTHI €€ nepepaboTKu https://myschool.edu.ru/

15 [IpupoaHbIE HCTOYHUKH YTJIEBOJIOPOIOB: TPUPOIHBIN a3 U MOMYTHHIE bubmuorexa [{OK
HedTsiHBIC ra3bl, HeTh U MPOAYKTHI €€ mepepadoTKU https://myschool.edu.ru/
16 KontponbHas padota no pasneny «YTiIeBOI0pOIAbD) ]f?tptlgg:l;l/?nT\e/IS((?h](_}((J)Ii du.ru/

17 [IpenenbHbIe OAHOATOMHBIE CIUPTHI: METAHOJ U 3TaHOJI. BogopoaHas cBs3b BH6H,HOTeKa HOK
https://myschool.edu.ru/

18 MHOTr0aTOMHBIE CITUPTHI: ATUICHTIUKOIbL U TIUIEPUH BH6H_HOTeKa HOK
https://myschool.edu.ru/

19 ®DeHOoM: CTPOCHHUE MOIEKYIIbI, PU3NYECKUE K XUMHUYECKHE CBOICTBA, bubmuoreka [{OK
NPUMEHEHHE https://myschool.edu.ru/

20 Anpaeruapl: GOpMaNbAETU U alleTAIbACTH . AIICTOH bubmorexa LJOK

https://myschool.edu.ru/
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21 OOHOOCHOBHEIE MpeebHBIC KAPOOHOBBIC KUCIOTHI: MypaBbUHAS U 1 bubmmoreka [JOK
YKCYCHasI https://myschool.edu.ru/
22 [Tpaktuueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1 ﬁgg;%ﬁsgshlégi du.ru/

23 CreapuHOBas U OJIEMHOBAsI KUCIOTHI, KAK MIPEJACTABUTEIN BHICIIUX 1 bubmmoreka [JOK
KapOOHOBBIX KHUCJIOT https://myschool.edu.ru/

24 Mpli1a Kak cOJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEe AeicTBHE 1 bubmorexa HOK
’ https://myschool.edu.ru/

o5 CrnosxHbIe 3(DUPBI KaK MPOU3BOJIHBIE KAPOOHOBBIX KHCIOT. [ maponmm3 1 bubmmoreka [JOK
CIIOXHBIX 3(HPOB https://myschool.edu.ru/

26 JKupbl: Tuponus, mpuMeHeHHe, OMoJIOrHYecKas pojb )KHPOB 1 ]hSH6H,HOTeKa HOK
ttps://myschool.edu.ru/

27 YrieBoabl: cocTas, Kiaccuukaiys. BakHelue mpecTaBuTeNu: TI0K03a, 1 bubmmoreka [JOK
bpykTO3a, caxaposa https://myschool.edu.ru/

28 Kpaxman 1 nemirono3a Kak IpupoJHbIE TOJIUMEDPDI 1 BH6H,HOTeKa LIOK
https://myschool.edu.ru/

29 KontponbHas padota no pasaeny «Kucmoposconepxaiire OpraHnueckmue 1 bubmuoteka [IOK
COEIUHEHUS https://myschool.edu.ru/
30 AMMHBI: METHJIAMUH U aHUJIMH 1 ]F?tljtlgg:l;/?r:\e/ggh](_)[(())li du.ru/

31 AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OPraHUYECKNUE COSTUHEHUS, UX 1 bubmmnoreka HOK
Ounonorudeckoe 3Hadenue. [lentuapt https://myschool.edu.ru/

32 Benku kak mpupoHBIE BEICOKOMOJICKYIISIPHBIE COSAMHEHUS 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COSTMHCHUN 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/

34 OcCHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTUHEHHIA. 1 bubnmoreka [JOK
[TnacTMacchl, Kay4yKH, BOJIOKHA https://myschool.edu.ru/
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11 KJIACC

N Kosmmyects | Jlarta DJIeKTPOHHBIE HH(PPOBLIE
11/-11 Tema ypoka 0 4acoB u3ydeH | oOpa3oBaTe/bHbIE
Bceero us pecypchl
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIUs aTOMOB 1 bubmorexa HOK
' ) P ypatt https://myschool.edu.ru/
2 [Iepnoanueckuit 3akoH u [lepuoanyeckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB 1 Bu6moteka [JOK
J1. 1. MennieneeBa, UX CBS3b C COBPEMEHHOM T€OpHEH CTPOCHHS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX PJIEMEHTOB U UX
. bubnuorexa [IOK
3 COCIMHEHUH I10 TPYIIaM U MeproAaM. 3HaYeHUE MePHOANYECKOT0 3aKOHA U 1 _
https://myschool.edu.ru/
CUCTeMbl XUMHUYeCKUX 37eMeHToB JI.1. MeneneeBa B pa3BUTHH HAYKU
4 CtpoeHue BelecTBa. XuMU4eckas CBsI3b, €€ BUJIbl; MEXaHU3MbI 1 bubanorexa [JOK
00pa30BaHus KOBAJCHTHOM CBsA3K. Boopo/Hast CBsI3b https://myschool.edu.ru/
5 BanenTtHocTh. DnekTpoorpuniarenbHocTh. CTeneHs okucieHus. Bemecrsa 1 Bbu6moteka [JOK
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI https://myschool.edu.ru/
6 [TonsiTHe 0 MUCHIepCHBIX cucTeMax. ICTHHHBIE M KOJJIOUHBIE pACTBOPBI. 1 bubmuoreka [IOK
MaccoBasi J10J1sl BEIIECTBA B paCTBOPE https://myschool.edu.ru/
7 Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX COCTMHEHUM. 1 bubmuoreka [IOK
["'eHeTHuecKas CBSI3b HEOPIraHUYECKHUX BEIIECTB, PA3JIMYHBIX KIACCOB https://myschool.edu.ru/
Knaccugukaius XuMHUecKuX peakiuii B HEOpraHW4eCKOH 1 OpraHn4ecKoi
8 XUMHAN (gaxoﬁ COXpaHEHHS Macl:jcm 1:Ie €CTB; 3I:1K0H COX aHeHI/IE " 1 bubmorexa HOK
’ P HHeeTs, p https://myschool.edu.ru/
IPEBpAICHHsI SHEPTUU IIPU XUMUYECKUX PEaKIMIX
9 Ckopocts peakun. O0OpaTuMBbIe pEaKIni. XUMHUYECKOE PaBHOBECHE 1 Bubmuorexa HOK
P P op P ' P https://myschool.edu.ru/
10 [TpakTrueckas padota Ne 1. «BnusiHre pa3iandHbIX (aKTOpOB HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUYECKON peaKInm» https://myschool.edu.ru/
DnexTponuTHyeckas auccornuanus. [loHsTHe 0 BOIOPOIHOM MoKa3arese
11 (pH) IZICTBO a. Peax JII/II/I I/IOLII-IH(ﬁ"O obOmeHa. I'n OJi[I/IE 011 raHUYECKUX U 1 bubmorexa [TOK
pH) p pa. i -lmmp p https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
12 OKHCIUTETbHO-BOCCTAHOBUTENbHBIC peakiuu. [IoHsaTHe 00 2IeKTposm3e 1 bubnuorexa [JOK
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pacIuIaBoB U pacTBOPOB COJICH

https://myschool.edu.ru/

bubnunoreka LIOK

13 KonTpoibHas pabota no paszaeny «TeopeTHuecKre OCHOBBI X MU
p P pasiey p https://myschool.edu.ru/
Mertamibl, ux nonoxxenue B [lepuoandeckoil cucTeMe XUMHYECKUX
bu6nmoreka [IOK
14 anemenToB J[. V1. MenzaeneeBa u ocobeHHOCTH cTpoeHus: aToMOB. OO01He _
. https://myschool.edu.ru/
(bu3HYeCcKue CBONCTBA METAJLIOB
15 CrutaBel METAIUIOB. DIIEKTPOXUMUYECKHUI PsJT HAIPSDKEHUM METalJIOB bubmorexa LIOK
' P P HATD https://myschool.edu.ru/
16 XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIUN, KaJIbIIUM, bubnunoreka LIOK
MarHui, aJJFOMUHHI) U UX COCTUHEHUI https://myschool.edu.ru/
17 XUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX COCAUHCHHHI bubmorexa LIOK
DOMa, MEA 8 https://myschool.edu.ru/
. . bubnuorexa [IOK
18 XuMHdecKye CBOMCTBA IIMHKA, JKeJIe3a U UX COCAUHCHUM _
https://myschool.edu.ru/
19 [TpakTrueckas paborta Ne 2. "Pemienue skcriepuMeHTaIbHbBIX 3a/1a4 110 TeMe bubnnorexa [JOK
«MeTamb" https://myschool.edu.ru/
20 Hewmerannsl, ux nonoxenue B Ilepuoanyueckoi cuctreMe XUuMUYECKAX bubmmnoreka HOK
snemeHnToB J[. 1. MenneneeBa 1 0cCOOEHHOCTH CTPOCHHUS aTOMOB https://myschool.edu.ru/
21 du3nyecKue CBOWCTBAa HEMETAIUIOB. AJTOTPOIHS HEMETAJNIOB (Ha IIpUMepe bu6nunorexa LIOK
KHCIIOpOJIa, cepsbl, hochopa u yriaeposa) https://myschool.edu.ru/
. . bubmuoreka [IOK
22 XUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX COCTMHEHUI _
https://myschool.edu.ru/
23 XUMHUECKUE CBOMCTBA a30Ta, pocodpa 1 X COeTUHEHUN bubmmorexa [IOK
’ p https://myschool.edu.ru/
24 XHUMHUYEeCKHEe CBOMCTBA yTIIEpOJa, KPEMHMS M UX COSAUHCHUN bubmorexa ITOK
yriepoaa, kp a1 https://myschool.edu.ru/
. . bubmuoreka [{OK
25 [IpuMeHeHne BaXXHENIIINX HEMETAUIOB U UX COEIMHEHUN _
https://myschool.edu.ru/
O0001Ienre U cucTeMaTu3alys 3HaHui 1o TeMe «HemeTamiby.
n 1 . bubnuoteka [JOK
26 Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIMI U TEPMOXUMHUYECKUE

pacyEThI

https://myschool.edu.ru/
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27 [pakTuueckas padora Ne 3. «Pemienne 3KCiepuMEHTAIBHBIX 33/1a4 110 TeMe 1 Bu6muoteka [JOK
"HemeTasuisl"» https://myschool.edu.ru/
28 KoHnTtposnbHas padota mo Temam «Metamisi» u «HemeTtamb 1 ﬁgg;%ﬁigghlégi du.ru/

29 Heoprannueckue u opranndeckue KucioTel. Heoprannueckue u 1 Bu6muoteka [JOK
OpraHMYECKHUE OCHOBAHUS https://myschool.edu.ru/

30 AMdoTepHbIe HEOPTaHUIECKHUE U OPTaHUICCKUE COCTMHEHUSI. 1 bubmuorexa [JOK
I'eHeTHYecKas CBsI3b HEOPIaHUYECKUX M OPraHMYECKUX BEIICCTB https://myschool.edu.ru/

31 Ponp xumuu B o0ecrieueHnn SKOJIOTUYECKON, JHEPTreTUIECKON U MUIIEBOM 1 bubnunoreka LIOK
0€30MaCHOCTH, PA3BUTUH MEIUIIMHBI https://myschool.edu.ru/

32 [TpencraBienust 06 0OIIMX HAYYHBIX IPUHIIUIIAX POMBIIIEHHOTO 1 bubnnoreka [JOK
HOJTYYCHHS BKHCHIITMX BEIICCTB https://myschool.edu.ru/

33 UYenmoBek B MUPE BEIIECTB M MATEPHAIIOB 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
34 XuUMHS ¥ 300pOBbE YEIIOBEKA 1 ﬁtljtlgg:l;ll(r)rfsggh](_)[(())l.lé du.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA

- Xumus, 10 xnace/ I'abpuensa O.C., OOecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; Axkumonepuoe obmectBo «M3narensctBo «lIpocBemienuey

- Xumus, 11 kmacc/ I'abpuensn O.C., O01ecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODA»; Akiimoneproe obiecto «M3narensctBo «IIpocserienue»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA

1. O.C. I'abpuensn, I'.I. JIpicoBa «Xumus Metoandeckoe mocodre — 6a30BbIil YPOBEHb) -
M.: Ipoda 2022 rox.

2. O.C. T'abpuensn, U.I. OctpoymoB, «O011ast XuMus B TECTaX, 3a7a4ax, ynpaxkHeHusx. 11
kiacce» — M.: Ipoda, 2023 rog.

3. O.C. I'abpuensu, I1.H. bepe3kun, A.A. YmakoBa «Xumus 11 knacc: KontponbHbie u
MIPOBEPOYHbIE pabOThI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C. TI'abpuensn, I'.I. JIsicoBa, A.I. Benenckas «Xumus 11 xknacc: HacronbHast kHura
it yautensi». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C. TI'abpuensu, I'I". JIeicoBa, A.I. BBenenckas «Xumus 11 kmacc: HactonpHas kHUTa
it yautensi». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C. I'abpuensn, [1.B. Pemeros, N.I. OctpoymoBa «3agauu 1o XMMHH U CLIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021rox.

7. B.I. lenncoBa «Xumus 11 knacc noypounsle miansl o yueoHuky O.C. ['abpuensina,
I'.T". JIsicoBoW» - Bonrorpan» Yuurtens 2018rog.

8. M.A. Pg6oga, Y.}O. Hesckas, P.B. JIunko «Tectel mo xumuu 11 kmacey, - M.: Dk3aMeH,
2019r.

9.9. O.C. I'abpuensn, U.I'. OctpoymMOB «XUMHYECKUM SKCTIEPUMEHT B mikoJie 11 kmacey; -

M.: Ipoda. — 2019 ron.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- ['azera «Xumus» 1 CalT 11 yauTens « S uay Ha ypoKk XUMHAN»
http://www.chemnet.ru

- Enunas xomnekuust LIOP: IIpenmerHas KOJUIEKIUS « XUMUSD)
http://him.1september.ru

- ECTGCTBCHHO-H&Y‘IHHG OKCIICPUMCHTBI. XUMHI. KOJIJ]CKHI/IH
Poccuiickoro o011e06pa3oBaTeIbHOTO TIOpTajia
http://school-collection.edu.ru/collection/chemistry

- AJIXUMUK: caiit JI.FO. AnukOepoBoit
http://experiment.edu.ru

- Opl"aHI/ILICCKaH XUMMUA: BJIGKTPOHHBIﬁ yI{C6HHK JJI1 cpeﬂHeﬁ ITKOJIbI
http://chem.rusolymp.ru

- OCHOBBI XUMUU: JIEKTPOHHBIN YUEOHUK
http://www.chemistry.ssu.samara.ru

- I[I/ICTaHL[I/IOHHaSI oJmMIinazaa 1o XuMuu. TeJIeKOMMyHI/IKaI_[I/IOHHHﬁ

o0pa3oBaTeNbHbIN TPOEKT
http://www.chemistry.ru
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