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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMHUU Ha YpPOBHE CPETHETO OOIIETro 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBanun B Poccuiickoit
®enepanuny, TpeOOBaHUNW K pe3ynbraTaM OCBOEHMs (efepanbHON  00pazoBaTeNbHOM
nporpammsl cpefaHero obmero odpazoBanus (POII COO), npencraBneHHblx B denepanbHOM
rocylapcTBEHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHMs
yuyeOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBbIX opraHu3zanusix Poccuiickoit denepanuu,
peann3yoIINX OCHOBHBIE 00pa30BaTebHbIE TPOrPAMMBI, U OCHOBHBIX NoJoXkeHU «Crparerun
pa3Butusa Bocnutanus B Poccuiickoit ®enepanuu Ha nepuon no 2025 rompa» (Pacnopsixenue
[TpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3padOTKe NpOrpaMmbl MO XUMHH, K ONPEIEICHHUIO O0O0Ien
CTpaTeruv OOy4eHHs, BOCIIUTAHUS U PA3BUTHs OOY4arOUIMXCs CPEACTBAMHU y4eOHOro mperMera
«Xumusa» g 10-11 xmaccoB Ha 6a30BOM YypOBHE COCTaBWJIM KOHLIETITYaJbHbBIE IMOJOXKECHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIeJieH, COAEP)KaHUS, PpEe3yJbTaTOB OOY4YeHHUS U
TpeOOBAHUI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, TIOJy4aeMoOe€ BBIYCKHUKaMU  00I1eo0pa3oBaTeIbHON
OpraHu3allid, SBISIETCS HEOTHEMJIEMOM 4YacTbl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILIAIONIMM 3TallOM pealn3alMl Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPHUCYIIMX [EIOCTHOM CHCTEME XHMHYECKOro OOpa30BaHHA. OTH IEHHOCTU
KacaroTCsl MO3HAHUS 3aKOHOB INPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOILIEH KyIbTYpHI
4elloBeKa, a TaKKe OKOJOIMYEeCKM OOOCHOBAHHOIO OTHOLIEHHMSI K CBOEMY 3[0pPOBBIO U
NPUPOIHON cpene. PeanmuzyeTcss XuMHUeCKoe 00pa3oBaHUE O0y4arolUXcsd Ha YPOBHE CPETHETO
obmiero oOpa3zoBaHUs CpPEeACTBAMHU y4E€OHOro mpeamera «XHUMHsD), COAEpKaHUE U MOCTPOCHUE
KOTOPOTO OIpENEeeHbl B MPOrpaMMe MO XUMHUHU C Y4YETOM CHEUM(PUKU HAYKH XUMHH, €€
3HAYEHHS B MO3HAHUU IPUPOIBI U B MATEPUAILHON MKU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIMX
Hesed U MPUHIINIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMbI CPEAHETO OOLIEro
oOpazoBanus B Poccuiickoit deneparmm.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT ocoOyl0 POjib B COBPEMEHHOM
IUBWIM3ALMM, B CO3aHMM HOBOM 0a3bl MaTepualibHOM KyabTypbl. OHa BHOCUT CBOWM BKJIaJ B
(dopMHpOBaHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHHS], B CO3IaHUE LEIOCTHOTO MPEICTaBICHUS
00 OKpY)KaollleM MHUpE Kak O €AMHCTBE MPUPOABI U YEJIOBEKA, KOTOpoe (POpMUPYETCS B XUMHHU
Ha OCHOBE IIOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYKAIOIIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3U
MEX1y CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU OOJIACTAMH MPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C JPYrUMU €CTECTBEHHBIMM HAayKamMH, XHUMHS —cTajna
HEOTHEMJIEMOM YacThI0O MHUPOBOHM KYyIbTYyphl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TpyAa H
KHU3HU KaXJ0ro ujeHa obmectBa. CoBpeMeHHass XMMHsI KaK Hayka CcO3uaaresbHas, KaKk Hayka
BBICOKHX TEXHOJIOTMI HAIpaBi€Ha Ha PELIEHUE IO00aNbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS
YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTUYECKOW, MHINEBOH, HIKOJIOTHYECKOW O€30MacHOCTH U
OXpaHBbI 3710POBbSI.

B coorBercTBUM C OOIIMMHU LENSIMH U NPUHIUIAMHU CPEIHEro OOIIero oOpa3oBaHUs
copepkanue npenmera «Xumus» (10—11 kmaccsl, 6a30BbIi yPOBEHb U3YUEHHSI) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOATOTOBKY OOYYaromuxcs, HEOOXOOUMYIO MM JUIS
BbIPAOOTKH MMPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEUIHOIO BKIIIOYEHHUS B KHU3Hb COLIUYMA,
NPOAODKEHNS OOpa30BaHMS B PAa3IUYHBIX O00JACTSIX, HE CBA3AHHBIX HEMOCPEIACTBEHHO C
XUMUEH.

CocTaBisiomUMH  TIpeAMETa «XUMHUSA» SABISIOTCS 0a3zoBble Kypcebl — «OpraHuyeckas
xumus» U «OO011as 1 HEOPraHUYeCcKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpP KaHHsI KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HAYKU: CUCTEMA 3HAHUM 10 HEOPraHUYECKON XUMUH (C BKIFOUCHUEM
3HaHUM U3 O0IEeH XMMUHN) U OpraHudeckoi xuMuu. GopMUpOBaHUE TAHHOW CUCTEMbl 3HAHHM
Ipy U3YYEHHM MpeaMera O0ECreuyrBAaeT BO3MOKHOCTh PAacCMOTPEHHUS BCEr0 MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa conmepxaHusi KypcoB — «Oprannueckas xumusi» u «OO0Iasi 1 HeopraHudeckKast
XUMUS» CPOpPMUPOBaHA B MPOrpaMMe MO XUMHHU Ha OCHOBE CUCTEMHOTO IMOJX0/1a K U3yYEHUIO
yuyeOHOro Marepuajia U OOYCIIOBJI€HAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha



ONpeACIEHHBIX TEOPETUYECKUX YpPOBHsSIX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BEIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUUYECKOM TEOPUH CTPOEHHUSI OPraHUYECKUX COEAUHEHUM, a
TaK’)kK€ Ha YPOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX MPEACTABICHUN O CTPOECHHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaxX AAOTCA B Pa3BUTHUM — OT YINIEBOAOPOIOB 10
CIIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COEMUWHEHUN. B Kypce opraHMdeckod XUMHH IOTYy4aroT
paszButue cHOpPMHpPOBAHHBIE HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs TEPBOHAYAJIbHbBIE
MPE/ICTaBICHUSI O XUMUYECKOM CBSA3U, KJIAaCCU(DUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOWU PEAKLINH.

[loq HOBBIM YITIOM 3peHHUS B MpeaMeTe «XUMHs» 0a30BOT0 YPOBHS paccMaTphUBaeTCS
W3YYEHHBII Ha YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHMs TEOPETUUYECKUU Marepuanl u
(bakToIIOrnuecKue CBEACHHS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas 1 HeOpraHWYECKask XUMHs» O0YJaroNUMCS MPENOCTABISIETCS BOZMOKHOCTh OCO3HATh
3HAYEHUE TEPUOJANYECKOTO 3aKOHAa C OOIIETEOPETHUUECKUX MU METOJAOJOTHYECKUX TO3UIINM,
IIyO’Ke TOHSATH UCTOPUYECKOE W3MEHEHHE (YHKIMH 3TOr0 3aKoHAa — OT 000OImaromen 10
OOBACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHMI O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)KE 0 XUMUYECKUX PEAKIUSIX, UX CYIIIHOCTUA U 3aKOHOMEPHOCTSIX MPOTEKaAHUs
nononHsietcss B Kypcax 10 wm 11 kmaccoB 3ieMeHTamMu  COAEP)KAHUS, HMMEIOIINMU
KYJIbTYPOJIOTHYECKH W TPUKIAJHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAHHIO
B3aMMOCBSI3U XHMHUHU C JPYTUMH HayKaMHu, pacKpbIBalOT €€ poJib B MO3HABATEIBLHOM H
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKCHHS K TMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XMUMHUU, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMMBIX MPOoOIeMax, CBI3aHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(OPMAIIUIO U MPUMEHSTh €€ JJIs MOIMOJHEHUSI 3HAaHUU, pelIeHUs
WHTEIJUICKTYAIbHBIX U 3KCIIEPUMEHTAIbHBIX MCCIIEAOBATENIbCKUX 3a/1a4. B 1enom comepxaHue
y4eOHOro mpeiMeTa « XUMUS» JaHHOTO YPOBHS U3Yy4E€HUSI OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
O0y4aroIIMXCsd MUPOBO33PEHUYECKONM OCHOBBI ISl MOHUMaHUA (HUIOCO(CKUX UEH, TaKUX KakK:
MaTepuagIbHOE €IUHCTBO HEOPTaHUUYECKOTO U OPraHUYECKOro MUpa, 00YCIIOBICHHOCTh CBOMCTB
BEIIECTB HX COCTAaBOM M CTPOCHHEM, T03HABAEMOCTh NPUPOAHBIX SIBJICHUU MyTEM
HKCIIEPUMEHTAa W PEIICHUS TMPOTUBOPEUMT MEXITYy HOBBIMH (DAKTaMH M TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHWE DPOJIM XUMHUU B PEUICHUU JKOJOTHYECKHX MPOOJieM, a TaKkxke
npo0sieM COEpeKeHUs] DHEPreTUYECKUX PECYpPCOB, CHIPbs,, CO3IaHHUS HOBBIX TEXHOJOTUM H
MaTepuasoB.

B nmnnane pemeHus 3aad  BOCHUTAHUSA, PA3BUTHUS U COMHAIM3ANNHN  OO0YJaFOIINXCS
MPUHATBIE TPOrpaMMON MO XMMHHU TOAXOAbl K OIPEACICHUIO CONIEpPNKAHUS U TMOCTPOCHUS
npeaMera npeaycMarpuBaoT (hOPMUPOBAHKE YHUBEPCAIBHBIX YUYEOHBIX ACHCTBUNA, UMEIOIIUX
0a30BO€ 3HAYEHUE IS PA3IMYHBIX BHIOB JIEATEILHOCTH: PEIICHHs MpoOeM, MMOMCKa, aHaIn3a
u oOpaborku wuHOpMaIMU, HEOOXOAUMBIX JUIS TMPUOOPETEHUS] ONbITa IMPAKTUYECKON M
MCCIIEI0OBATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TIO3HAHUU XUMUHU.

B npakTuke npenojaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus, Tak U
HAa YpPOBHE cpeaHero oOmero oOpa3oBaHusi, MpU  ONPEACICHUH  COAepKaTeIbHON
XapaKTEPUCTUKH LEJIEH H3YyYEHHs] MpPEIMETa HalpaBICHUEM IEPBOCTEIIEHHOW 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HAETCA (HOPMHPOBAHWE OCHOB XHMHYECKOW HAyKHM Kak O0OJacTu
COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON AEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYIbTypbl. C METOAMYECKOM TOYKH 3PEHUS TaKOMl MOAXOd K
OTIPEACIICHUIO 1IEJIEH U3yUCHHS TTPEAMETA SBIJICTCS BIIOJIHE OMpPaBIaHHBIM.

CornacHO TaHHOW TOYKE 3pEHUSI TIABHBIMU LEISIMU W3Y4YEHUs MNpeameTra «XUMHsD Ha
6azoBom ypoBHe (10 —11 kJ1.) sIBIISIFOTCS:

e (OpMHpPOBAaHME CHUCTEMBl XMMHUYECKHMX 3HAaHMM KaK BaXHEHIIEH CcoCTaBIsIONIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpPA, B OCHOBE KOTOPOHM JI€KaT KIIFOUEBBIE MOHSTHUS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE H
MOHUMAHHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPHUEN UX PA3BUTHUS U CTAHOBJICHUS;

e (opMUPOBaHHME W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEUIECTB U
XUMUYECKUX PEaKlMil, HEOOXOAUMBIX MJIsi MPUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B



MHpPE BEMIECTB M XUMUYCCKUX SBIICHUW, UMEIOIUX MECTO B MPUPOE, B MPAKTUUECKON U
MIOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHUW U CHOCOOOB JIEATETBHOCTH, CBSI3aHHBIX C HAONIOACHHEM W
OOBSICHEHHEM XHUMHUYECKOTO JSKCICPUMEHTa, COOJMIONCHHEM TIPaBWII  0€30MacHOTO
oOpalreHus ¢ BEIIeCTBaMH.

Hapsiny ¢ aTum, comepkarenbHas XapakTepUCTHUKa IeJed M 3a/lad U3ydyeHUs IpeaMera B
MporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH MIPUOPUTECTAMH
B CHCTEME CpemHero oobmero ooOpa3oBanHus. CeromHs B TpENojaBaHUW XUMHUH B OOJBIICH
CTETNIEHH OTAAETCSl TMPEANOYTCHHE TMPAKTUYECKOM KOMIIOHEHTE COIEpKaHUs O0y4YeHus,
OPMEHTUPOBAHHOM Ha TMOATOTOBKY BBIYCKHUKAa 00IIe00pa3oBaTeIbHON  OpraHu3aluy,
BJIQJICIONIETO HE HAOOPOM 3HAHMM, a (PYHKIIMOHAJIHHOM T'PAaMOTHOCTHIO, TO €CTh CIIOCOOaMU U
YMEHHUSIMHU aKTUBHOTO TOMYyYEHUS 3HAHUI M MPUMEHEHUS UX B PEATbHOM JKU3HU JUIS PeIICHUS
MPAKTUICCKUX 3a71ad.

B cBi3u c 3TUM TIpH u3ydeHHH TpeaMeTa «XUMHUS» JOMHHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKWe EH U 3a/1a49H, KaK:

ajgantauuds OOydYalIIMXCS K  YCJIOBHMSIM  JMHAMUYHO  Pa3BUBAIONIIETOCS  MUDA,
dbopMUpOBaHNE WHTEUICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa30BAHMIO,
COTPYIHHYECTBY, CAMOCTOSTEIHPHOMY TIPHHATHIO TPAMOTHBIX PENICHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHUEM;

dbopMupoBaHHe y OOYYarONIUXCS KIIOUYEBBHIX HABBIKOB (KIIOYEBBIX KOMIIETCHITUH),
UMEIOINX YHUBEPCATHHOE 3HAUCHUE JIJIST PA3JIMYHBIX BUIOB JCSITEIBHOCTH: PEIICHUS MPOOIIEM,
MOMCKa, aHaau3a W o0paboTku HHGOpPMAIMU, HEOOXOAMMBIX I NPUOOpPETEeHUs OIbITa
NEeATENHbHOCTH, KOTOpas 3aHMUMAeT BAXHOE MECTO B TMO3HAHWUW XUMHH, a TAKXKE ISl OIICHKU C
MO3UIIMN  DKOJIOTUYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB W XHUMHUYECKHUX
MPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOAHYIO CPEY;

pa3BUTHE TIO3HABATEIIbHBIX WHTEPECOB, WHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0yJarommxcs: CIOCOOHOCTH CaMOCTOATENIbHO INMPUOOpETaTh HOBBIE 3HAHUS 1O XHMHUHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHbBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JJIS TIOMCKA U aHaJIn3a YUeOHON U HAyIHO-TIONMYISIPHON HH(POPMAITUH XHMUYIECKOTO
COZICPKAHUS;

dbopMupoBaHHE U pa3BUTHE Y 00YYAIONTUXCSA aCCOIMATUBHOTO M JIOTUYECKOTO MBIIIIICHHUS,
HaAOIIONATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, [PH [UIAHNPOBAHNHU M NPOBEACHUN XUMHYECKOTO SKCIICPUMEHTA;

BOCIUTAHHE Yy OOydJarOmuXcs yOCKAEHHOCTH B TIyMAaHMCTHYECKOH HAlpPaBICHHOCTH
XUMUH, €& BaKHOH pOMM B  pPEIICHHH TIJI00AJbHBIX  MPOOJIEeM  paIlMOHAIBLHOTO
MPUPOJIONOIB30BAHMS, TOMOJHEHUS JHEPreTUYECKUX PECYPCOB U COXPAHEHUS] MPUPOTHOTO
pPaBHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K TIPUPOJAE U CBOEMY
37I0POBBIO, & TAKXKE MPUOOPETEHUS OMBITA UCIIOIb30BAHUS MOTYUYCHHBIX 3HAHUUM JIs1 IPUHITHUS
I'PaMOTHBIX PELIEHUHN B CUTYaLUsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMU.

B yueOHOM mmaHe cpemHero oOmero oopa3oBaHUs MpeaMeT «XHUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMEeTHOM 061acTi «EcTecTBeHHO-HAyYHBIE MTPEIMEThD.

OO6miee yuCino 4acoB, OTBEAEHHBIX NJISi U3yYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHErO
o011eTo 06p330BaHI/I$I coctapnsier 68 wacos: B 10 Kiacce — 34 waca (1 wac B Heneno), B 11
KJ1acce 34 yaca (1 qac B HEZICIIO).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHNYeCcKOH XUMHUH

[IpenMer opraHM4ecKOl XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B NOJYyYEHUU
HOBBIX BEIIECTB W MAaTepHaoB. Teopus CTPOCHUS OPraHMYecKux coenuHeHun A. M.
byrnepoBa, €€ ocHoBHbIe moNOkeHUA. CTPyKTypHbIE (OPMYIIBI OPraHUYECKHX BEIIECTB.
['omomnorus, nzomeprs. XUMHUYECKasl CBSI3b B OPraHMYECKUX COEAMHEHUSAX — OJWHApPHBIE U
KpaTHbIE CBA3H.

[IpencraBnenue o0  KiIaccuPUKauMuM  OpraHMYEecKMX  BemiecTB.  HomeHkiatypa
OPraHMYECKUX COCIUMHEHUW (CUCTEMaTH4ecKas) W TPHUBUAJIbHBIE HA3BaHUS BAKHEUILINX
MPEICTABUTEIIEH KIIACCOB OPraHUYECKNX BELIECTB.

DKCHepUMEHTAIIbHbIE METObl U3YUYEHHUS BEUIECTB M UX MPEBPAIICHHI: 03HAKOMJICHUE C
o0pa3liaMu OpraHMYecKHX BEUIECTB U MaTepHajlaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpPraHMYEeCKUX BEUIECTB, HAONIOAEHWE M ONMCAHHME JEMOHCTPALMOHHBIX OMNBITOB 110
IPEBPAIICHUIO OPraHMYEeCKUX BEIECTB MpU HarpeBaHuu (IUIaBIEHHE, OOYINIMBaHUE U
TOPEHHE).

Yri1eBoaop oabl

AnKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM psA. Meran M 3TaH — IpocTenlIne
NPEACTABUTENN AIKAHOB: (PU3UYECKHE W XHMHUUYECKHE CBOMCTBa (pEakiMu 3aMEIICHUs |
rOpeHus ), HAXOKJIEHUE B PUPOJIE, TOTYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUI psAll. DTUIEH U MPONWIEH — IIPOCTEUIINE
NPEICTABUTENIM AJIKCHOB: (PU3NYECKHME U XHMHYECKHE CBOWCTBA (pEaKIUu TUJIPUPOBAHUS,
raJIOTCHUPOBAHUS, TUApATALlMK, OKUCIIEHUS U IOJTMMEPU3aLiu), TOyY€HUE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u metwinOyraaueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOMCTBa (peakuus nonumepusanun). [lonydyeHue CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJNKUHBL: COCTaB M OCOOCHHOCTHU CTPOEHHS, TOMOJOTHYECKHMH psl. ALCTUICH —
OPOCTEHIINN TMpPEeACTaBUTENh AJKUHOB: COCTaB, CTPOEHHE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBA (peaklUMH TUIPUPOBAHUS, TATIOTEHUPOBAHUS, THApATAIlMU, TOPEHHUS), TOTyYEeHUE U
IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3nueckue M XMMHYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), MOJMyYEHUE M NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qu3uuecKkue u Xumuueckue ceolcmed (peakyuu 2ani02eHUpoSanUs U HUMPOBAHUsL), NOJyYeHue U
npumenenue. 'TOKCMYHOCTb apeHOB. leHernueckas CBA3b MEXAY YIIEBOLOPOILAMH,
IIPUHAJICKAIIMMH K Pa3IMYHbIM KJIACCaM.

[Ipupoanbie UCTOYHUKU YTIIEBOIOponoB. [Ipupomuslii ra3 u nmomnyTHble He(TSIHbIE Ta3bl.
Hebts u e€ mnpoucxoxaenue. CrnocoObl mnepepaObOTKu He(TU: TMEepPeroHka, KpEeKHHT
(TepMHUYECKH, KaTaIUTUUECKUI), TUpoan3. [IponyKkTel nepepadboTKku HEeTH, UX IPUMEHEHHE
B IIPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ MPOAYKTHI €T0 MepepadoTKu.

DKCHEpUMEHTAIIbHBIE METOAbl U3YYEHHsI BEIECTB M MX MPEBPAILECHUN: O3HAKOMJIEHUE C
o0pa3liaMy IUIacTMacc, KaydykoB U pe3uHsl, Koyuiekuu «Hedtb» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOAOPOJOB M TaJIOT€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKON paboTh:
ITOJTyYCHHUE ITUIIEHA U NU3YUEHUE €r0 CBOWCTB.

Pacuérnble 3a1aun.

Bbluucienuss mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOTO BEIECTBA WM NPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OZIHOTO W3 MCXOJHBIX BEIIECTB WIH IPOJYKTOB PEAKIIUH).

Kuciaoponconepskanue opraHm4ecKue coeIMHeHU st

[IpenenbHble OAHOATOMHBIE CHOUPTHI. METaHOI W 3TAHON: CTPOEHHUE, (PU3MUYECKUE U
XUMHUYECKHE CBOMCTBA (PEAaKIMU C AKTUBHBIMU METAJJIaMH, TaJIOTEHOBOIOPOIAMHU, TOPEHHUE),
IpUMeHEeHUe. BoopomHbie CBA3M MEXAYy MOJIEKYJIaMd CHUPTOB. JlelicTBUE MeTaHojla |
ATAHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroatoMHble CHOUPTHL. ODTUJICHIIUMKOAb M DIULEPUH: CTPOEHHUE, (PU3UUYECKUEe MU
XMUMHUYECKHE CBOMCTBA (B3aMMOAECHUCTBUE CO LIEIOUYHBIMU METAIJIAMH, KaYECTBEHHAsl peakLus




Ha MHOrOaroMHble crupThl). JlelicTBHE Ha opraHu3M 4yenoBeka. [IpuMeHeHue muiepuHa U
ATUJICHIIIUKOJIS.

@deHoN: CTPOSHUE MOJNEKYIbl, (U3MYECKHEe W XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue gpenona.

Anpaerunbl U Kemowusi. DopManbAeTH], aleTaiblerull: CTpOoeHUe, (QU3NYECKUe u
XUMHUUYECKUE CBOMCTBA (pEakiuyi OKHUCJICHUS U BOCCTAHOBJICHMS, KAYECTBEHHBIC PEAKIIHHM),
MOJIy4eHUE U MPUMEHEHUE.

OnHOOCHOBHBIEC MpEETbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAsl KUCJIOTHI:
CTpoeHue, (U3MYECKMEe W XMMHUYECKHE CBOMCTBA (CBOMCTBa, OOIIME s Kjacca KHUCIOT,
peakius dTepudukanum), noaydeHue u npumenenue. CTeapuHoOBasi U OJICMHOBAsI KUCJIOTHI KaK
MPECTABUTEIIN BHICIIUX KapOOHOBBIX KHUCIOT. Mbljla KaK COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE JEHCTBHE.

Cnoxnbie 2¢Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MApPOIU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenune xupoB. buonornueckas posb KUpPOB.

VYrneBoasl: cocTas, KiaccupuKalys yriieBoaoB (MOHO-, IU- U Mojimcaxapuasl). [roko3a —
NPOCTEUIINI MOHOCAaXapua: OCOOCHHOCTU CTPOCHHUS MOJIEKYIbl, (PM3MUECKHUE U XUMUYECKHE
cBoiicTBa (B3ammozeiictBue ¢ rujppokcuaoM menu(ll), okucieHme aMMHuadyHbIM PacTBOPOM
okcuaa cepeopa(l), BoccTaHOBieHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKJICHHE B MPUPOJE,
npuMeHeHue, ononorundeckas poib. Dotocunre3. pykTo3a Kak U30MeEp MIIFOKO3bI.

Kpaxman u nemntono3a Kak npupojiHbie nonuMmepsl. CTpoeHre Kpaxmaia U LeJUTI0I03bI.
duznyeckre 1 XMMUYECKUE CBOMCTBA Kpaxmaia (TUIpoiin3, KaueCTBEHHAs! pEaKIus C HOJO0M).

OKCHEepUMEHTANIbHbIE METOMIbl M3y4€HHUs BEUIECTB W WX IMPEBpAIICHUI: MpPOBEACHUE,
HaOJIOICHUE W OINKCAHHE JIEMOHCTPALIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, Kauye€CTBEHHBIC
peakIuy OJHOATOMHBIX CIUPTOB (OKHcIeHue 3TaHona okcuaoMm Memu(ll)), MHOroatoMHBIX
CUpTOB (B3auMojeiicTBUE MiuiepuHa ¢ rujapokcunom menu(ll)), ampnerunoB (okucieHue
aMMHa4HbIM pacTBopoM okcuga cepedpa(l) u rugpokcuaom wmenu(ll), B3aumoneicTBue
Kpaxmalla C HOJOM), IPOBEIEHUE MPAKTUYECKOM paboThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnrble 3amaqn.

Boluucnenuss mo ypaBHEHUIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa, KOTUYECTBA
MCXOJTHOTO BEIIECTBA WM TPOAYKTAa PEaKIMH MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOTO M3 UCXOAHBIX BEILIECTB WUJIU MIPOYKTOB PEAKIIUN).

A3oTcoaepkalpe OpraHnyeCcK1ue COEIUHEHUS.

AMMHOKHCIIOTBI Kak aM{OTepHbIE OpraHWYecKue coenuHeHus. Dusznyeckue W
XUMHUYECKUE CBOMCTBA aMUHOKHCIOT (Ha TpuMepe IulluHa). buomorndeckoe 3HaYeHUE
aMUHOKHCIOT. [lenTuapl.

benku kak mpupomHbIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpHYHAS U
TpeTUYHAasE CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBA OENKOB: THAPOIM3, JEHATypallus,
KaueCTBCHHBIC PEAKITNU Ha OCJIKU.

DOKCTepUMEHTAIIbHBIE METOJbI M3YUCHUS BEMIECTB W WX TMPEBPAIICHUI: HAOMIONCHUE U
OMHMCAHHUE JIEMOHCTPALIMOHHBIX OMNBITOB: J€HATypalus OCJIKOB MpH HarpeBaHUM, I[BETHHIC
peakiu OEJIKOB.

BricokomouieKy/IsIpHBIE COeIMHEHUS

OCHOBHBIEC TOHSATHUS XWMHH BBICOKOMOJIEKYJISPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOMUMEPHU3alUU, CPEAHSAss MoJeKyasipHas macca. OCHOBHBIE
METOJIbl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUN — MOIMMEPHU3ALINS U TTOJIMKOH ICHCAIIHS.

DKCHEepUMEHTAIILHBIE METOJIbI M3YUEHHUS BEIISCTB M UX MPEBPAIEHUN: O3HAKOMJICHHE C
o0Opa3uamu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4YKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanusa mexnpenMeTHbIX CBSI3€ MPU M3YyYEHUH opraHuuyeckod xumuu B 10 kiacce
OCYILECTBISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX IMOHSTHH, TaKk U
TIOHATHUH, SBISIONMIMXCS CHCTEMHBIMH JUIS OTIACIBHBIX TPEIMETOB €CTECTBEHHO-HAYyYHOTO
ITUKJIIA.

OO0uue ecTecTBEHHO-HAay4yHbIe TOHATHS: SBJICHUE, HAy4dHbIH (aKT, TUmore3a, 3aKoH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCU(pUKALMs, MEePUOAUYHOCTh, HAONIOACHUE, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.



®duzuka: Marepusi, JHEPrus, Macca, aroM, O3JEKTPOH, MOJEKYla, 3HEePreTUYeCKUi
YpPOBEHb, BELIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (pu3nyeckrue BeIMYUHbI U
eIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (HPOTOCHUHTES,
OMOJIOTUYECKU aKTUBHBIE BELECTBA (OEJIKH, YIIIEBO/IbI, )KUPbI, (PEPMEHTHI).

I'eorpadusi: MUHEpaIbl, TOPHBIE TOPO/BI, MOJIE3HBIE HCKOMAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus: NuIeBble MPOIYKTHI, OCHOBBI PAIlMOHATHFHOTO MUTAHMSI, MOIOIINE CPE/ICTRA,
JeKapCTBEHHbIE M  KOCMETMYECKHME Ipernaparbl, Marepuajlbl W3 HCKYCCTBEHHBIX U
CHHTETUYECKUX BOJOKOH.

11 KUIACC
OBIIIAS U HEOPTAHUYECKASA XUMUA

Teopernueckue OCHOBbI XUMUH

XUMHUECKUN dBIeMEeHT. AToMm. Sapo aroma, U30TOMNBI. DJEKTPOHHAs O000JI0YKA.
DHepreTUYecKne YpoBHH, MOTYPOBHU. ATOMHBIE OpOuTaIH, S-, P-, d- anemenTsl. OcoOeHHOCTH
pacnpeneneHus: 3IEKTPOHOB MO OpOUTAJIsIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DNEeKTpOHHAsI KOH(UTypalrsi aTOMOB.

[lepmonnuecknii 3akoH u Ilepumonmueckas cucrema xumudeckux smemeHtoB [l M.
MengeneeBa. CBA3bp NEPUOAUMYECKOTO 3akoHAa U llepuoanyeckold CHUCTEMBI XUMHYECKHUX
anemeHTOB [. M. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
VU3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB WU O0pa3yeMbIX HMH MPOCTBIX U CIOXKHBIX
BEILIECTB 10 IpyNIaM U IepuoaaM. 3Ha4€HHUE MEPUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XHMHYECKas CBA3b. BHIbI XMMHYECKON CBSI3M (KOBaJECHTHAs
HEMNoJsipHasl M TMOJSIpHAs, MOHHAs, MEeTaJIM4YecKas). MexaHu3Mbl 00Opa3oBaHUsl KOBAJIEHTHON
XUMHUYECKOH CBS3U (OOMEHHBI U TOHOPHO-aKLENTOPHBIN). Bogopoanas cBsa3b. BaieHTHOCTD.
ONeKTpOoOTpULATENBHOCTh. CTENEHb OKUCIIEHHS. IOHBI: KATUOHBI U AHUOHBI.

BerectBa MOICKY/ISIPHOTO M HEMOJCKY/SIPHOTO CTPOCHHS. 3aKOH IIOCTOSHCTBA COCTaBa
BelecTBa. THIBl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHMOCTH CBOWMCTBA BCILIECTB OT THIIA
KPUCTAJINYECKON PELIETKH.

[TonsaTre o nucnepcHpIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pACTBOPBI. MaccoBas 10
BEILECTBA B PACTBOPE.

Knaccuduxanmss Heopranumueckux coenuHeHuit. HoOMEHKmatypa HeEOpraHM4eCKHUX
BellecTB. [‘eHeTHueckass CBA3b HEOPraHMYECKUX BEIIECTB, NMPUHAICKAIMNX K PATHMYHBIM
KJIaccam.

Xumnyeckas peakuus. Krnaccudukanuss XMMHUYECKHUX pPEaKIHMil B HEOPraHUYECKOW H
OpraHWYECKOM XMMHH. 3aKOH COXPaHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLCHUS
SHEPIrUH MPU XUMUYCCKHX PCAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHUCHMOCTh OT pa3iMyHbIX (PakTopoB. OOpaTUMbIe PEaKIIHH.
Xumuyeckoe paBHOBecue. MaKTOphI, BIUSIONIME HAa COCTOSHHE XUMHUYECKOIO PAaBHOBECHSI.
[Ipunnun Jle Ilarense.

OnexTponuTnueckas auccounanus. CuibHble W cialble 3eKTponuThl. Cpena BOAHBIX
pacTBOPOB BEILLECTB: KUCHasi, HEUTpaJbHas, IICJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIAH.

OKCIIEPUMEHTAIIbHBIE METOJBl M3YyYEHHMsS BEUIECTB M UX IMPEBPALCHUN: JTEMOHCTPALIHS
tabmui «llepuoanueckas cuctema xumuueckux snemeHtoB J[. M. MengeneeBay, usydyeHue
MOJIEJIE KpUCTAJUIMYECKUX PEIIETOK, HAONIOJEHUE U ONHCAHUE JEMOHCTPAUUOHHBIX H
7a00paToOpHbBIX OMBITOB (Pa3jOKEHUWE NEPOKCHAA BOAOPOJAA B MPUCYTCTBUHU KaTaau3aropa,
OIIPEAECIICHUE CPENbl PACTBOPOB BEILECTB € MOMOIIBI0 YHUBEPCAIBHOIO UHAUKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUYECKOW padoThl «BnusiHue paznuyHbIX (HAaKTOPOB Ha
CKOPOCTb XUMHYECKOU PEAKLIAN.

Pacuérnbie 3amaumn.

Pacu€rel 10 ypaBHEHUAM XHMUYECKMX pEaKLUHA, B TOM YHUCIEC TEPMOXMMHUYECKUE
pacu€Thl, pacuETHI C UCIOJIB30BAHUEM MMOHATHS «MACCOBAs JOJS BEIIECTBAY.

Heoprannueckasi xumust



Hemeramner. [lonoxkenne HemeraiuioB B llepronnueckoid CucTeMe€ XUMHYECKUX
anementoB [[. M. MeHneneeBa U OCOOCHHOCTU CTpO€HHUsI aroMoB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOITHS HEMETAIIOB (Ha MpUMEpE KUCI0poaa, cepbl, hochopa u yriepona).

XUMUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAJUIOB (rajoreHoB, cepbl, azora, ¢ocdopa,
yriiepoja W KpEeMHHsS) M WX COCAMHEHUN (OKCHJOB, KHUCIOPOACOACPKAIINX KHUCIOT,
BOJIOPOJIHBIX COCTUHEHUH).

[IpuMeHeHnEe BaXKHEUIINX HEMETAIIOB U KX COSMHEHNM.

Meramisl. [lonoxenne meramuioB B [lepuonnueckoi cucTeMe XMMHAYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK aToMOB MeTaloB. OOIiue
¢usnueckue cBoiicTBa MeTamioB. CIiaBpl METAIUIOB. DIEKTPOXMMHUUYECKUHN Psijl HApsKEHUN
METAJIJIOB.

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kajdui, KajdblUi, MarHum,
QTIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHUM.

OO6mme crmocoOb! moTydeHus! MeTaJUToB. [IpuMeHeHne MeTaIOB B OBITY M TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOAbl M3YYECHHMS BEIIECTB W HX MPEBPALICHUN: H3y4CHUE
KOJIJIEKIIMU «MeTalibl M CIUIaBbl», 00pa3I0B HEMETAJJIOB, PEIIEHHUE SKCIEePUMEHTAIbHBIX
3amad, HAONMIOMEHWEe ¥ ONHCAHWUE JEeMOHCTPAllMOHHBIX H  JIA0OPAaTOPHBIX  OMBITOB
(B3auMOIEICTBHE TUIPOKCUIA AJIOMUHHUS C PAaCTBOpAMHU KHUCIIOT U IIeJIoueH, KaueCTBEHHbIE
peaKluy Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3amaumn.

Pacuérpl maccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OIHOTO M3 Y4aCTBYIOUIUMX B PEAKIIMHM BELIECTB, Pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHA U KU3Hb

Pons xumMuu B 00eCrie4eHUH HKOIOTMUECKON, SJHEPTeTHYECKONM U MTUIIEBOM 0€30MacHOCTH,
pa3BUTHUU MeauLMHBL. [loHSTHE O HAydHBIX METOIAaX IMO3HAHUSI BEUIECTB M XUMUYECKUX
pEAKIIUN.

[IpencraBnenuss 00 OOIMX HAy4YHBIX MPUHIUIIAX [POMBIIUIEHHOTO IOJXYYCHUS
BKHEHIINX BEIICCTB.

UYennoBek B MHUpE BEHIECTB M MAaTEPHUAVIOB: BAaKHEWIHME CTPOUTEIbHBIE MaTepUaIbl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpacKu, CTEKJIO, KepaMHuKa, Marepualibl JUisl AJIEKTPOHUKH,
HaHOMaTepHabl, OpPraHUuYE€CKUE U MUHEPAIbHBIE YTOOpEHUS.

XuMus U 30pOBbE YEJIOBEKA: IMpaBHJIa HCIOJb30BAHUS JICKAPCTBEHHBIX IPENapaTos,
npaBmIa 6€30MacHOTO MCTOIB30BaHUS MIPENapaToB OBITOBONW XUMHUHU B MIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXIpeIMETHBIX CBSA3EH MPU M3ydeHUU OOIIeH M HEOPraHWYECKON XUMUU B
11 xmacce OCYIIECTBISIETCS 4Yepe3 MCIONb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATUM, TaK W TIOHSATUH, SBISAIOIIMXCA CUCTEMHBIMH [JJII OTAEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYyYHOr'0 IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAy4dHBIH (hakT, THIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHUHTE3,  Kiaccu(uKalus, MNEePUOJUYHOCTb,  HAOMIOACHHUE,  HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBICHUE.

dusuka: Marepusi, SHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaOaKTUBHOCTh, MOJIEKYJIA, IHEPIreTUUECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperarHoe
COCTOSIHME BEIIECTBA, PU3MUECKUE BEIUYUHBI U €AMHUIIBI KX U3MEPEHUSI, CKOPOCTh.

buonorus: kierka, opraHu3M, S3KOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHbBI, 0OOMEH BEIIIECTB B OPraHU3ME.

I'eorpadusi: MuHEpasbl, TOpHBIEC TOPOIbI, TOJIE3HBIE UCKOIIAEMbIE, TOILJIUBO, PECYPCHI.

TexHomorusi:  XMMHUYECKas  MPOMBIIIJIEHHOCTh,  METAJUIyprus,  MPOU3BOACTBO
CTPOUTEIIbHBIX Marepuasos, CEJIbCKOXO35UCTBEHHOE ITPOU3BOJICTBO, MALLIEeBas
MPOMBIIIICHHOCTD, (hapMaleBTUYecKasi MPOMBIILIEHHOCTh, MPOU3BOACTBO KOCMETUYECKUX
MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPUaOB, SJEKTPOHHAS MPOMBIILICHHOCTb,
HAaHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranapiauBaeT TpeOOBaHUS K pPe3yabTaTaM OCBOCHHUS O0Y4YarOIIMMUCS
IPOrpaMM CpPEIHEro O0IIero 00pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM ).
Haydno-meromuueckoil OCHOBOW Jisi pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
MPOrpPaMM CPETHEr0 OOIIEro 00pa3oBaHus SABISAETCA CUCTEMHO-AEATEIbHOCTHBINA MOIXO/.

B cooTBEeTCTBUM C CHUCTEMHO-AEATEILHOCTHBIM MOAXOAOM B CTPYKTYpE JMYHOCTHBIX
pE3yabTaTOB OCBOEHUS TMpenMeTa «XHMHs» Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
BBIJICJIEHBI CIICAYIOIINE COCTABIISIONINE:

OCO3HaHUE O00YUYaAIOIIUMHUCS POCCUMCKON TPAKIAHCKON HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOOIIPEAEIICHHIO;

HaJM4Yue MOTHBAIIMU K 00yUEHHUIO;

I[eJICHANIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHUI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPaaulMii 0a30BOM HAYKU XUMHUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroluXcs PYKOBOJCTBOBAThCS B CBOEH JI€ATEILHOCTH
LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAaMHM, MPUCYIIUMHU IIEJIOCTHOW CHCTEME XHUMHUYECKOIrO
o0pa3zoBaHus;

HaJIMYKMe MPABOCO3HAHUS JKOJIOTMUYECKOM KYIbTYPbl M CIOCOOHOCTHM CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pe3ynbTaTbl OCBOCHMS MpenMeTa «XUMUs JOCTUTAIOTCS B E€IMHCTBE
y4eOHOM ¥ BOCHUTATEIILHOM JEATEIbHOCTH B COOTBETCTBMUM C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU M HJCAJaMU POCCUHCKOTO
IpaXXJaHCKOro OOIIEeCTBa, NPHUHATHIMH B OOIIECTBE HOPMAMHM M MpaBUJIAMHU IOBEACHUS,
CHOCOOCTBYIOIIMMM  IIpOIlECCaM  CaMOIIO3HAHHUSA, CaMOPa3BUTUS U  HPABCTBEHHOI'O
CTaHOBJICHHUSI INYHOCTH O0YYarOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPEAMETA «XUMUSD» OTPAXKAIOT CPOPMHUPOBAHHOCTH
OTbITA TIO3HABATELHON M TPAKTUYECKOW JACSATEIbHOCTH OOYYaloIUXCsl IO pean3aluu
MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YUCJIC B YACTU:

1) rpask1aHCKOro BOCIIUTAHMS

OCO3HAHUS OOYJArOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAKCHHUSI
K 3aKOHY U MPABOIOPSIKY;

MPECTaBICHUS O COIUAIBHBIX HOPMaxX M MpaBUIaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JESITENIbHOCTH TMPU CO3JAHUU YYEOHBIX
POEKTOB, pEIIEHWH YYEOHBIX W TIO3HABATENbHBIX 3a7a4, BBITOJTHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W NPUHUMAaThb MOTHUBBI, HAMEPEHMs, JIOTUKY M apryMEHTBI
JPYTUX TPU aHAJIM3€ Pa3JIMYHbIX BUJIOB YU€OHOU 1€ATETbHOCTH;

2) IaTpUOTHYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJEIUI0 OTEYECTBEHHOU
XUMUH;

YBa)XEHHsI K IMPOLIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO NMPUMEHEHHUS
XUMUH, OCO3HAHUSI TOTO, YTO JOCTHXKEHUSI HAYKU €CTh PE3yJbTaT JIJIMTEIIbHBIX HAOMIOICHUH,
KpPONOTIMBBIX YKCIIEPUMEHTAIBHBIX IOMCKOB, IIOCTOSSHHOTO TPYZa YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABATEJIbHBIX MOTHBOB B TIOJYYEHHHM U TOCIEIYIOIIEM aHaIu3e
uH(OpMaIIUK O IEPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, ITHUECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYaIldd, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSMU, U
MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMbI U
EHHOCTH;

TOTOBHOCTU OIIEHHMBATh CBOE MOBEACHUE W TMOCTYNKH CBOMX TOBAPUIIEH C TMO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI ITUX MOCTYIIKOB;

4) popmupoBanusi KyJbTYpPbl 310pPOBbS:



MOHUMAaHUsl IEHHOCTEH 370pOBOro MU 0Oe30macHOro o6pasza >KU3HU, HEOOXOAMMOCTU
OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (DPM3HUUYECKOMY M TICUXUYECKOMY 3/I0POBbIO;

COOJTIOIEHNsT TIpaBHJI OE30MacHOro OOpallleHusl ¢ BEIIECTBaMU B OBITY, MOBCEIHEBHOU
’KU3HU U B TPYZLOBOU I€ATEIBbHOCTH;

NOHMMAHUS I1IEHHOCTU TMpaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTMBHOIO O€30MacHOro
MOBEJICHUSI B CUTYaIUSX, YIPOXKAIOIIMX 3I0POBbIO U )KU3HU JIONEH;

OCO3HAHUS MOCIEACTBUNA M HENPUITHS BPEAHBIX MPUBBIYEK (YNOTPEOICHUS aIKOIOJIs,
HApKOTUKOB, KypEHHs);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBaTeIbCKOW J1€ATENbHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPYECKOM U IPYTHX BUJIAX JACSITEIILHOCTH;

YCTAHOBKM Ha AaKTMBHOE Yy4YacTUE B PELIEHUWU MPAKTUYECKUX 3a7ad COLMAIbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YUEHHUIO0 MPOQeccHil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUMN 110 XUMHH;

YBaXXEHHUSI K TPYAY, JIOASIM TpyAa U pe3yJbTaTaM TPYAOBOW A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUAYaTbHOH TpPAaeKTOpUU OOpa3oBaHMUs,
Oyaymed mnpodeccud U peanu3allid  COOCTBEHHBIX J>KM3HEHHBIX IJIJAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUM, UHTEPECOB M MOTPEOHOCTEl 00111eCTRa;

6) 3K0IOrH4eCcKOro BOCIIUTAHUS

HKOJIOTMYECKH  11eJIeCOO0pa3HOro  OTHOIIEHUSI K  NpUpoJe, KaK  HCTOUHHKY
CYLIECTBOBaHUS KU3HU Ha 3eMJIE;

NOHUMaHUs  [MIO0aJbHOIO  XapakTepa  AKOJOTMYECKUX  MNpoOJeM,  BIHSHUS
HSKOHOMHUYECKHX ITPOLIECCOB HA COCTOSHUE MPUPOAHON U COLUAIIBHOU CPEIIBI;

OCO3HAHUSI HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHOKCHHM XUMHHM Ui pEHICHUS
BOIIPOCOB PAIMOHAIIBHOIO TPUPOIONOIb30BAHNS;

AKTUBHOT'O HENPUATHUS JEUCTBHM, IPUHOCIIINX BPE OKPYKArOIIEH NMPUPOAHON Cperne,
YMEHUS MIPOrHO3UPOBATH HEeOJIaronpusiTHbIE HKOJIOTUYECKHUE MOCJIEACTBUS
MpeANPUHUMAEMBIX JEHCTBUN U MPEIOTBPALIATh UX;

HaJIM4YMsl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, SKOJOTMYECKOM KYJIbTYpBI, OIbITA
JESATENbHOCTH JKOJOTMYECKOM HAmpaBICHHOCTH, YMEHHUS PYKOBOACTBOBaTbCsi HMH B
NO3HABaTeJIbHOM, KOMMYHHUKAaTUBHOW M COLIMAJIBHOM MPAKTUKE, CIHOCOOHOCTH M YMEHHS
aKTUBHO MPOTUBOCTOSThH UACOIOTUU XeMO(pOoOuH;

7) HUEHHOCTH HAYYHOI 0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHUs cHenu@UK XUMUM KaK HayKd, OCO3HaHUsi €€ poiau B (POpMUPOBAHUU
pallMOHAJIBHOTO  HAYYHOTO  MBIIUICHHUS, CO3JaHUU 1EJIOCTHOIO TMpeACTaBiIeHus 00
OKPY)KAIOIIIEM MHUpPE KaK O EIUHCTBE MPUPOIAbI W YEJIOBEKAa, B IO3HAHWHU HPHPOIHBIX
3aKOHOMEPHOCTEHN U PellIeHUU MPoOJIeM COXpaHEHUs TPUPOIHOIO PAaBHOBECHUS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHU JJIi COBPEMEHHOW IUBUIM3AIUU: B €€
I'YMaHUCTUYECKON HAIPaBIE€HHOCTH U BaYKHOW POJIM B CO3IaHWM HOBOM 0a3bl MaTepUaIbHOM
KYIbTYPbl, PEUIEHUU TIJI00aJbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHS 4YeJIOBEUEeCTBA —
CBIPbEBOM, HHEPreTHUUECKOM, THIIEBOM M DSKOJOTMYECKOM O€30MacHOCTH, B pPa3BUTUU
MEIUIMHBI, 00ECIEYEHUHN YCIOBUN YCIEUTHOTO TPYJa U HKOJOTMYECKH KOM(POPTHOU KU3HU
Ka)kJIOT0 4JieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAaHUS CYLIIHOCTH METOJOB IIO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HMCIOJIb30BaTh IMOJydaeMble 3HAHUS
Ul aHaiu3a M OOBSCHEHUS SBJICHUM OKPYXAIOIIEro MHpa M MPOUCXOIALIUX B HEM
U3MEHEHHUM, yMEeHMs Jenarh OOOCHOBaHHbBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4HbIX (PAKTOB U
MMEIOIINXCS JAHHBIX C LIEJIbI0 MOTYYeHHUs! JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CaMOCTOATEIbHO MCIONb30BaTh XWMUYECKUE 3HAHUS JJIs pelIeHUs
po0JieM B peaibHbIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U HCCIIEN0BATENbCKON JESTEINbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY O0pa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW IO XHUMHUU B COOTBETCTBHUM C >KU3HEHHBIMU
NOTPEOHOCTIMU;



UHTEpeca K OCOOCHHOCTAM Tpyda B pa3auuHbIXx cdepax mnpodeccuoHaTbHOM
JESITEIbHOCTH.

METAIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3y/bTaThl OCBOEHHUs y4dyeOHOro mpenMera «XUMUsS» Ha YPOBHE
cpemHero odmero o0pa3oBaHus BKIIOUYALOT:

3HaYUMBbIE i1 (DOPMUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIUXCS MEXKIUCIUIIIMHAPHBIC
(MexXTpeaMeTHBIE) OO0IeHAyYHbIE TOHITHS, OTPa)XaloU[Uue 1EeTOCTHOCTh HAYYHOW KapTHUHBI
MHpa U crenu(uKy METOIOB MO3HAHUS, MUCIONb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIIECTBO, DHEPTHs, SIBICHHUE, MPOIECC, CUCTEeMa, HAy4YHbIM (akT, TPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, MCCIEIOBaHNE, HAOMIONECHUE, U3MEPEHHE, IKCIICPUMEHT U
Jpyrue);

VHUBEpCAJIbHbIE  y4eOHble  jJelcTBUs  (TIO3HABAaTelIbHbIC,  KOMMYHUKATUBHBIE,
peryisiTuBHbIC), obecrneunBaomue GOpMHUpPOBAHUE (PYHKIIMOHATHLHOM T'PaMOTHOCTH U
COLIMATILHOM KOMIIETEHIIUH 00Y4aroIINXCs;

CIIOCOOHOCTh ~ OOYyYalOLIMXCSl ~ HMCMOJb30BaTh ~ OCBOCHHBIE  MEXIUCUHUILTUHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHHUBEPCAIbHBIC Y4E€OHBIC JCWCTBUS B TO3HABATEIIBHOW U
COLIMATILHOM MPaKTHKE.

MertanpenMeTHble pe3yJbTaTbl OTPAXAIOT OBJIAJEHUE YHHUBEPCAIbHBIMU Y4eOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMU.

OgJ1ajieHne yHUBEP CATbHBIMHU Y4€OHBIMHU MO3HABATEJIbHBIMHY J1€ICTBUSIMH:

1) 0a30BbIe JIOrMYECKHE AeiiCTBUS:

CaMOCTOSITETTFHO (OPMYIUPOBATh M aKTyalIM3MPOBaTh MPOOJIIEMY, BCECTOPOHHE €&
paccMaTrpuBarh;

ONPEAENATh LENU IEATEIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUU HUX IJOCTHUKEHUS,
COOTHOCHUTD PE3YybTaThl ACATECILHOCTH C MOCTABICHHBIMU 1ICJIIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHHMI MPUEMBI JOTMYECKOIO MBIIUICHUS — BBIACISATH
XapaKTepHbIE TMPU3HAKM TIOHSATUM M YCTAHABIMBATH HX B3aUMOCBS3b, MCIOIb30BaTh
COOTBETCTBYIOIIUE TTOHSATHUSI 1JI1 OOBSICHEHUSI OTACIbHBIX (DAKTOB U SIBICHU;

BBIOMpATh OCHOBAaHUS M KPUTEPUU ISl KIacCU(UKAIIMU BEMIECTB M XUMHYECKHX
pEaKINK;

yCTaHABJIUBATh MTPUUMHHO-CIICICTBEHHBIC CBSI3H MEXKIY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUUECKHUE pacCyXIeHUs (MHIYKTUBHBIC, IEAYKTHBHbIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX, (POPMYIUPOBAThH
BBIBOJIBI U 3aKJIIOYEHUS;

MPUMEHSITH B MIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIETT, TIPEOOPa3OBHIBATh MOJAEIBHBIE TPEACTABICHUS — XWMHUYECKHUW 3HAK (CHMBON)
AIIEMEHTa, XUMHUecKas (opMmyna, ypaBHEHHE XHMHUYECKOM peaklMu — TMpU pElIeHUH
y4eOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ad, NPUMEHATh Ha3BaHHbIE MOJIEJIbHbBIC
NpPENCTaBICHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3YyYaE€MbIX BEIIECTB U
XUMUYECKUX PEAKIUH.

2) 0a30BbI€ UCCIE0BATEIbCKHE E€UCTBUA:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIHIA;

dbopMynupoBaTh LETM MW 3aJa4yd HKCCIEOBaHUSA, WCIOIb30BaTh IOCTABICHHBIE W
CaMOCTOSITEILHO C(POPMYJIUPOBAHHBIE BOMPOCHl B Ka4ye€CTBE HWHCTPYMEHTA IO3HAHUS U
OCHOBBI [UJI1 (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABWIHBHOCTH BBICKA3BIBAEMBIX
CYXKIECHHM;

BIAJICTh HAaBBIKAMU CAMOCTOSTEIHLHOIO TUIAHUPOBAHUSI U TPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBaThH  yYMEHHUS  HaOMIOmaTh 3a  XOIOM  IIpoliecca,
CaMOCTOSITETTLHO TPOTHO3UPOBATh €ro pe3yibrar, (popMynupoBaTh 000OIIEHUS M BBHIBOIBI
OTHOCUTEJIbHO JIOCTOBEPHOCTU PE3YJAbTATOB MCCIENOBAHUS, COCTaBIATh OOOCHOBAHHBIN
OTYET O MPOZAEIAHHON PaldoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIIEAOBATEILCKOM W TMPOEKTHOW NEeATeThHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOIOB pEIIEHUS
MPaKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3IMYHBIX METOIOB IMO3HAHUSI.

3) padora ¢ uaopmanueii:



OPUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHMKAX MHQOpMALMUU (HAYYHO-TIOMYIIsIpHAsI
JUTEepaTypa XUMHUYECKOIO COAEpXkaHMs, CIpaBOYHbIe IocoOus, pecypcbl HHTepHeTa),
aHATM3UPOBATh MH(YOPMALIMIO PA3IUYHBIX BUAOB M (OPM TMPENCTABICHUS, KPUTHUECKH
OLICHMBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3alpoChl U NPUMEHATh pa3jIMYHble METOJAbl MPU IMOUCKE U OTOOpE
MH(OpMaLK, HEOOXOAUMOM J1J1s1 BEIOJTHEHUS YUEOHBIX 337a4 ONPEAETIEHHOIO TUIIA;

IpUOOpeTaTh ONBIT UCIOJIB30BaHUS UHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOIOTUN U
pa3IMYHbBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJBHYIO (OpMYy TMpEACTaBICHUS HWHPOpMALMU
(cxempbl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKU U TPYTHE);

UCIONb30BaTh HAY4YHBIM $A3BIK B Kaue€CTBE CpeICTBAa IpH padoTe C XUMHUYECKOU
uHopmalye: TPUMEHATh MEXIpeaMeTHbIE ((pU3MYECKHe U MaTeMaTW4eCcKue) 3HaKu |
CUMBOJIBI, POpMYJIbI, a00peBUATYpPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U PeoOpa30oBbIBaTh 3HAKOBO-CUMBOIMYECKUE CPEJCTBA HATTISIIHOCTH.

OgJ1aieHne yHUBEP CAIBHBIMUA KOMMYHHUKATUBHBIMU /1e/iCTBUSIMU:

3a71aBaTh BOIIPOCHI IO CYIIECTBY OOCYK1aeMOIl TEMBbI B XO/I€ TUAJIOTa W/WUJIHN AUCKYCCHH,
BBICKA3bIBaTh HJIeH, (POPMYIMpPOBATH CBOW MPENTIOKEHHUS OTHOCHTEIHHO BBIMOIHEHUS
IPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3ECHTAUUEN PE3yJIbTaTOB IMO3HABATEIBLHON AESTEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIIOJHEHUH XHUMHUYECKOTO
HKCIEPUMEHTA, IMPAKTUYECKOW padOoThl IO MCCIEIOBAaHUIO CBONCTB H3Y4aeMbIX BEILECTB,
peanm3anuu y4eOHOro mpoekTra U (GOpMYIHpPOBaTh BHIBOIABI MO pe3ylbTaTaM IMPOBEAEHHBIX
MCCJIE0BaHUH ITyTEM COIJIaCOBAHUS MO3ULIUN B XOA€ O0CYXACHUS 1 0OMEHA MHEHUSIMH.

OgJ1aieHNe YHUBEP CAIbHBIMHU PeryJIsiTUBHBIMH 1HICTBUSIMH

CaMOCTOSITEJIbHO MJIAHUPOBATh M OCYIIECTBISTh CBOIO MO3HABATENBHYIO JEATEIbHOCTD,
ornpenessas €€ Helid U 3a1a4K, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATh
npeAsiaraéMblil aIrOpUTM AEUCTBUN MPH BBIMOJIHEHUN YY€OHBIX U UCCIIEIOBATENbCKUX 3a]1ay,
BbIOMpaTh Hanbosee F(h(PEKTUBHBIN CIOCOO UX pelIeHUsl ¢ YIYETOM MOTYYEHUSI HOBBIX 3HAHUH
0 BEILECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJISITh CAaMOKOHTPOJb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOILEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckass XUMUsD) OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABISIIONIEH €CTECTBEHHO-
HAy4HOW KapTUHBI MHpA, POJIM XMMHHM B TO3HAHUU SIBICHUM MPUPOIBLI, B (OPMUPOBAHUU
MBIIIJICHUS. U KYIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOIMMOW st
pelIeHUsT TPAKTUYECKUX 3a1ad M HKOJOTMYECKU OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY
3I0pPOBbIO U MPUPOTHOM CPENE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUU, KOTOpAs BKIKOYAET: OCHOBOIIOJIATAKOIINE
MOHATUS (XMMHMUYECKUM DJIEMEHT, aroM, OJJICKTPOHHAas O00O0JIouKa aroma, MOJICKYJa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTh, XHMHUYECKas CBiI3b, CTPYKTypHas ¢opmymna
(pa3BépHyTass W COKpall€HHAs), MOJIb, MOJISIpPHAs Macca, MOJSIpHBIA OOBEM, YIIIEPOIHBIM
ckeneT, (yHKIMOHAJIbHAS TPYIIa, paJuKal, HU30MEpHUs, U30MEphbl, TOMOJIOTUUYECKUU Ps/I,
TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA U a30TCOAEPKAIIUE COCAUHEHUS], MOHOMED, MOJIMMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI (Teopus
CTpPOCHHSI OpraHndeckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHHM; MUPOBO33PECHUYECKUE 3HAHUs, JEXKaAIIUE B
OCHOBE TTOHUMAaHMUSI MPUIUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUM, (DAKTOIOTHYECKHE
CBEJICHUSA O CBOMCTBAaX, COCTaBe, IMOJYyYEeHUH U O€30MacHOM HCIIOIb30BAHWU BaKHEUIIIMX
OPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUECKOHN JCSITEIILHOCTH YEIOBEKa,



chOpPMUPOBAHHOCTh ~ YMEHUH  BBIABISATh  XapakTepHble  MPU3HAKU  TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU ONUCAHUU
COCTaBa, CTPOCHHUSI U NIPEBPALLIEHUN OPTaHUYECKUX COCIUHEHNM;

chOpMUPOBAHHOCTh YMEHHUM HCMOIb30BaTh XUMHUUECKYIO CUMBOJIUKY JUIsI COCTABJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiE¢HHOM) (QopMyrn opraHuYecKux
BEIIECTB M YpPaBHEGHWHW XWMHYECKUX PEaKIHWA, W3TOTABIMBaTh MOACIA  MOJEKYII
OPraHMYECKUX BEIIECTB [UJI WJUTIOCTPALlUM WX XUMHUYECKOT0O U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

chOpMHUPOBAaHHOCThP ~ YMEHUH  YCTAaHABIWMBaTh  MPUHAUICKHOCTh  W3YUYCHHBIX
OpPraHMYECKUX BEIIECTB MO MX COCTAaBy M CTPOCHUIO K OINPEACNEHHOMY KIAcCy/Tpymre
COEIMHEHU N (yrieBomopoibl, KHCIIOPOJL u a30TcoJIepIKallre COEIMHEHUS,
BBLICOKOMOJICKYJISIPHBIE ~ COCIMHEHHUs), JaBaTh WM Ha3BaHUA [0 CHUCTEMaTH4YeCKOU
nomenkiarype (IUPAC), a Ttakke mNpuBONUTh TPUBHAIBHBIE HAa3BaHUS OTJEIbHBIX
OPraHMYECKUX BEMIECTB (ITHJICH, MPOIUJICH, alleTHJICH, dTHJICHITIMKOIb, TIUIEPUH, (EHO,
dbopManbaerua, almeTalbIeru/l, MYypaBbHHAs KHUCIIOTa, YKCYCHash KHCJIOTa, OJIEMHOBAS
KHCIIOTa, CTeapUHOBAs KUCTIOTA, TIIOK03a, (PPYKTO3a, Kpaxmal, MeJUT0I03a, TIUIH);

chOpPMUPOBAHHOCTh YMEHHSI OINPENETSATh BUABl XUMUYECKOW CBS3UM B OPTraHUYECKHUX
COEIMHEHUAX (OAMHAPHBIE U KPAaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS MMPUMEHATH TOJIIOKEHUS TEOPUU CTPOCHHS OPraHUYECKUX
BemiecTB A. M. BytnepoBa st 00bsICHEHNS 3aBUCHIMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U
CTPOEHUS;, 3aKOH COXPAHEHHUSI MACChI BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3HUECKUE W
XUMUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3IMYHBIX KIJIACCOB OPraHUYECKUX
BeleCTB (MeTaH, 3TaH, dTUJICH, IPOIWJICH, aleTuiieH, OyragueH-1,3, merunOyragueH-1,3,
OEH30JI, METaHOJI, TAHOJ, dTUICHIJIMKOJb, MIULEPUH, PEHOI, alleTaabJAerua, MypaBbuHas U
YKCyCHasi  KHUCJIOTBHI, [JIIOKO3a, Kpaxmaj, IeJUI0JI03a, aMHUHOYKCYCHasl — KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIHMX
XUMUYECKHX PEAKIUI C UCTIOh30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKHU YIJIEBOAOPOMHOTO ChIPbS
(HedTh, TPUPONHBINA Ta3, Yrojib), CIOCOOBI MX MEpepadOTKA M MPAKTHUYECKOE MPUMEHEHUE
MPOAYKTOB NEPEPAOOTKHU;

chOpPMHUPOBAHHOCTh YMEHHUW IPOBOAUTH BBIYMCICHHUS 1O XHMHYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOMTUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMU TI0 W3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOT'O U3 UCXOIHBIX BEIIECTB WJIM MPOAYKTOB PEAKIINN);

chOpMUPOBAHHOCTh YMEHHUM BIAJIETh CUCTEMOM 3HAaHUM OO0 OCHOBHBIX MeETOJAxX
HAyYHOTO TIO3HAHWS, HWCIOIb3YEeMBbIX B XHMHH TPH HM3yYECHUU BEMIECTB W XUMHUUYECKHUX
aBlieHUM  (HaOMIOEHUEe, U3MEpPEeHHe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BATh
CUCTEMHBbIE XUMUYECKHE 3HAHUS JUIsl NPUHATHUS PEHICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAITUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMCHECHUEM;

chOpMUPOBAHHOCTh YMEHUH COOJIOAATh MIPAaBUIIAa MOIb30BAHUS XUMHUUECKON MOCYNON U
naboparopHbIM  000pYyIOBaHHMEM, a TakXkKe IMpaBujia oOOpalleHusi C BeEIIeCTBAaMU B
COOTBETCTBUHU C MHCTPYKITUSMH T10 BHITIOTHEHHIO JTA0OPAaTOPHBIX XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh U BBIMOIHITH XUMUYECKHH SKCIEPUMEHT
(TpeBpaleHus OpraHMYEeCKUX BEHISCTB MPU HATPEBAHUHM, MONYUYEHUE DTHIICHA U U3y4eHUE
€ro CBOMCTB, Kau€CTBEHHbBIC PEAKI[MM OPraHMYECKHX BEIIECTB, JCHATypalusi OCJKOB MpH
HarpeBaHWU, [IBETHbIE pEAaKIMU OCJKOB) B COOTBETCTBHU C TMpaBUJIAMU TEXHUKHU
0e30MacHOCTH TpH OOpallleHWH C BEHIECTBAaMU U J1A0OPATOPHBIM  O0OpPYAOBaHHUEM,
MPEACTABIATh PE3ylIbTaTbl XMMHYECKOTO JKCIepUMEeHTa B (¢GopMe 3aluch ypaBHEHUU
COOTBETCTBYIOIINX peaKinii U GOpMyITHPOBATh BHIBOJBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHATM3UPOBATh XMMHUYECKYI0 HMH(GOPMAIIUIO,
MOJIy4aeMyI0 M3 pa3HbIX MCTOYHUKOB (CpelacTBa maccoBo uH(opmanuu, MHTEpHET U
IPYTHX);

cOpMUPOBAHHOCTh YMEHHM COONIONATh TPaBHJIA SKOJIOTUYECKH IEJIECO00Pa3HOro
MOBE/ICHUSI B OBITY M TPYIOBOW JESITEIHHOCTH B IIEJSIX COXPAHEHHUS CBOETO 3J0POBbSI U
OKPY’KaroIIeH MPUPOHOM Cpebl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS Ha JKUBBIE OpTaHHU3MbI
OTpeNeNIEHHBIX OPraHWYECKHX BEIMIECTB, MOoHMMasi cMbica mokazarens [1JIK, mosicuaThe Ha



OprMepax crnocoObl YMEHBIIEHUS M MPEJOTBpAIlEHUsT HMX BpPEIHOIO BO3JICHCTBUS HA
OpraHu3M YeJOBEKa;

JUIA OOYy4JaroIUXCsl C OrPaHUYCHHBIMUA BO3MOXKHOCTSMHU 310POBbSI: YMEHUE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUMN;

JUIA CIENbIX W ClHA0OBUAAIIMX OOYYaIOIIUMXCA: YMEHHE UCIONb30BaTh pelibedHO-
TOYEUHYIO cucTeMy 00o3HaueHuil JI. bpaiins 11 3anucu XuMudeckux Gopmyi.

11 KUIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHMSI Kypca «OOmass ¥ HeopraHuyeckas XUMHs)
OTPaXaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKOW COCTaBISIIONIEH €CTEeCTBEHHO-
HAayYHOW KapTUHBl MHUPA, POJIM XMMHUHU B TO3HAHWUU SIBJICHHN MPUPOABI, B (HOpMHUpPOBAHUHU
MBIIUICHUS W KYIbTYpbl JHYHOCTH, €€ (PYHKIIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOAMMOW ISt
pelIeHHs] TPAKTUYECKUX 3aa4 U SKOJOTMYECKHM OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
310pOBbIO U PUPOIHOM CPENE;

BIAJICHUE CUCTEMOM XUMHYECKHX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIIOJArarOIIHE
HOHATHS (XMMHYECKUH JJIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOMTAIM aTOMOB,
MOH, MOJIEKYJla, MOJIb, MOJISIPHBIA OOBEM, BAJIEHTHOCTb, HEKTPOOTPUIATEILHOCTD, CTEIECHb
OKHUCJICHHS, XMMHYECKas CBS3b (KOBaJEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOAHAs),
KpUCTAJUIMYECKAsl pElETKa, THUIBI XUMHYECKHX pPEaKLUHil, pacTBOP, DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, dJIEKTPOIUTHYECKAs TUCCOLMALMS, OKACIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peaklMi, XHUMHUYECKOE paBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
ANEKTPOIUTUYECKON auccounanuu, nepuonuueckurd 3axkoH J[. M. MenneneeBa, 3akoH
COXpaHEHUs MAcCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SJHEPTUU TP XUMUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XMUMHH, MUPOBO33PEHUECKUE 3HAHUA,
JIe)KAIUe B OCHOBE IMOHUMAaHUs MPUYMHHOCTU U CHUCTEMHOCTH XHMUYECKHUX SIBIICHUU,
(akTOIOTMYECKUE CBEACHUS O CBOICTBaX, COCTaBe, TMOJIYyYEHUH U  O€30MacCHOM
WCIIONIb30BAHMM  BAXHEWIIMX HEOPraHMYECKUX BEUIECTB B OBITY © NPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA,

cOPMUPOBAHHOCTh ~ YMEHUU  BBIABIATH  XapakKTEpHbIE  TPU3HAKU  TOHATHH,
yCTaHAaBJIMBAaTh MX B3aUMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOIIUE MOHITHUS MPU ONHCAHUU
HEOPraHWYECKUX BEUIECTB U UX IIPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOIb30BaTh XUMHUECKYIO CUMBOJIUKY JUIsI COCTABIICHUS
dopMya BEHIECTB U YpPaBHEHUH XMUMHUYECKHX PEAKUUW, CHUCTEMATHYECKYI0 HOMEHKIIATypy
(IJUPAC) u TpuBManbHbIC Ha3BaHUS OTACIHHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIA Tas,
YIJIEKUCIIBIN Ta3, aMMHAK, TraléHas U3BECThb, HETall€Has U3BECThb, MUTHEBASI COMA, NUPUT U
pyrue);

C(OPMUPOBAHHOCTb YMEHUH ONpENEeNsATh BaJCHTHOCTh W CTENEHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECOUHEHMSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOW CBS3H
(KoBaJieHTHas, MOHHAs, METaJUTMYeCKasi, BOIOPOAHAs) B COCAUHEHHUSX, TUIT KPUCTAJUTMUECKON
pPEMIETKM KOHKPETHOI'O BEIEeCTBAa (aTOMHAas, MOJIEKYJISApHAs, WOHHAs, METaJLUIMYecKas),
XapaKTep Cpeabl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCTMHEHNN;

chOpMUPOBAHHOCTh YMEHHM yCTaHABIMUBATH MPUHAJJICKHOCTh HEOPraHHUYECKUX
BELIECTB 10 UX COCTaBY K ONMPEAEIEHHOMY KJIAacCy/TPpyIIe COeTMHEHUH (MPOCThIE BEIECTBA —
METaJIbI 1 HEMETaJTbl, OKCUJIbI, OCHOBaHUS, KUCIOTHI, aM(OTEPHBIE THIPOKCHU]IBI, COJIN);

chOpMUPOBAHHOCTh YMEHUW PACKPBIBaTh CMBICH TNepuoandeckoro 3akoHa J[. U.
MengeneeBa W JEMOHCTPUPOBATb €r0  CHCTEMATHU3UPYIOUIYI0, OOBSICHUTENbHYIO U
IPOrHOCTUYECKYIO (DYHKITUY;

C(OPMUPOBAHHOCTh YMEHUW XapaKTepHU30BaThb dJEKTPOHHOE CTPOECHHE AarOMOB
XUMHYECKUX NIEMEHTOB 1—4 nepnonos Ileprnognyeckoil CHCTEMbBI XUMUYECKUX 3JIEMEHTOB /.
. MenpeneeBa, UCTIONB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTATNY», «IHEPIETHUECKUE
YPOBHIY», OOBACHSITH 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHUYECKHX DJIEMEHTOB U HX
COCIMHEHUH IO mepuoaaM U rpynmnam [lepuonnyeckon CUCTEMbI XUMUYECKHUX 3JIEMEHTOB /I,
H. Menpeneena;

chOpMUPOBAHHOCTh YMEHHM XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE XHUMHYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPXKIATh CYILECTBOBAHHE



TCHETUYECCKOM CBS3M MEXKAY HEOPTraHMYCCKHMMH BEIISCTBAMHU C TIOMOIIBI0 YPaBHCHHIA
COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHSI KIACCU(DUIIMPOBATH XUMUUYECKUE PEAKIIUN 10 PA3THIHBIM
npu3HakaM (YHUCIy M COCTaBy pEarupyroniux BEHIECTB, TEIIOBOMY 3(PQeKTy peakiuu,
U3MEHEHUIO CTETeHEeW OKHUCJICHMS  JJIEMEHTOB, OOpaTUMOCTH  pEakiMH, Y4acTHUIO
KaranmzaTopa);

chOpMUPOBAHHOCTh YMEHHH COCTaBISTh YpPaBHEHUS PEAKIUM PA3IUYHBIX THUIIOB,
MOJTHBIE M COKpalI€HHBbIC YPaBHEHUsI PEaKIMii MOHHOTO OOMEHa, yYWTHIBAasl YCJIOBHUS, TPH
KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA;

chOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIIUU, MOATBEPKIAAIONIUE Ka4eCTBEHHBIM
COCTaB pa3MYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IyTEM HOHBI,
IPUCYTCTBYIOIIHNE B BOIHBIX PACTBOPAX HCOPTAaHMYECKUX BEIICCTB;

c(OpMUPOBAHHOCTH YMEHUU pacKpbIBaTh CYILLIHOCTH OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKUUN IMOCPEACTBOM COCTABICHHS DJIEKTPOHHOrO OanaHca 3TUX
peaKLunii;

chOpPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKITUU
OT Pa3MUYHBIX (DAKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PAaBHOBECHUSI B 3aBHCHMOCTH OT
BHelHero Bo3zaeiicTBus (nmpunmun Jle [larensbe);

chOpMUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh XUMHUUYECKHE TPOIIECCHI, JICKAIIHNE B
OCHOBE  MPOMBIIUIEHHOTO  MOJNYYEHHUS] CEPHOM  KHUCIOTBI, aMMHaKa, a  TakKkKe
chOpPMUPOBAHHOCTh MPENCTABICHUNA 00 OOIMX HAyYHBIX NPUHIUMIAX M IKOJIOTHUYECKUX
npo0IeMax XUMUYECKOTO TPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh YMEHHUH TMPOBOAWUTH BBIUHMCICHUS C HCIIOIb30BAHUEM TOHSTHS
«MaccoBasi JIoJisi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHHWM Ta30B MPH XUMUYECKHUX
peakIMsix, Macchl BEIIECTBA UM 00BhEMA Ta30B 1O U3BECTHOMY KOJIMYECTBY BEIIIECTBA, Macce
Ui 00bEMY OTHOTO M3 YYaCTBYIOUIMX B PEAKIIUM BEIIECTB, TEMIOBOr0 d(pdekra peakium Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, MPEBPAILCHUS U COXPAHEHHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUHN COOIIONATH MIpaBUJjia MOIb30BAHUS XUMUYECKON MOCYI0U 1
nabopaTopHbIM  O0OpYIOBaHMEM, a TaKXke IpaBuJia OOpalleHusi C BEIIeCTBaMH B
COOTBETCTBUHU C MHCTPYKITUSIMHU T10 BHITIOJTHEHHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOIHATH XUMUUYECKUM HSKCIIEPUMEHT
(pa3noxeHue TEpPOKCHAA BOAOpPOAa B MPHUCYTCTBUU KaTajlu3aropa, OINpPEACIICHUE CPEIbl
pacTBOpPOB BEUIECTB C IOMOIIBI) YHUBEPCAIBHOTO WHAUKATOPA, BIUSAHUE PA3TUYHBIX
(bakTOpoOB Ha CKOPOCTh XMMHYECKOM pEaKklMH, PeaKIMd HOHHOTO OOMEHa, KaueCTBEHHBIC
peaknuu Ha cyiabdar-, kapOoHaT- W XJOPUA-aHUOHBI, HAa KAaTHOH aMMOHHS, PEILICHHE
AKCIIEPUMEHTANBHBIX 3anady mo TtemaMm «Mertamne» u «Hemeraniaby) B COOTBETCTBUU C
OpaBWJIaMU TEXHUKWM O€30MacCHOCTU MpH OOpalleHuH C BeleCTBAaMU U J1a0OpaTOPHBIM
000pyIOBaHUEM, TMPEACTABIATh PE3YNbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opMe 3arucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKuii U (OPMYIMPOBATh BHIBOJBI HAa OCHOBE JTHX
PE3YJIBTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUUYECKU aHAIM3UPOBATH XMMHUYECKYI0 MH(GOpPMALIUIO,
MOJIy4a€MYI0 M3 Pa3HbIX HMCTOYHUKOB (CpelcTBAa MAacCOBOM KOMMYyHUKaluu, WHTepHET U
JPYTHX);

cOpMUPOBAHHOCTh YMEHHMM COONMIOATh TPaBHJIA SKOJIOTUYECKH IEJIECO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOW JCSATEIHLHOCTH B IEISAX COXPAHEHUS CBOETO 370pPOBbS U
OKpPYXaIOIIel MPUPOIHOM Cpelibl, 0CO3HABATh ONMACHOCTh BO3EH CTBUS HA KUBBIE OPraHU3MBbI
OMpeNeNEHHBIX BEUIECTB, MOHUMAs cMblca mokaszarens I[IJIK, moscHATh Ha mnpumepax
crocoObl YMEHBILICHWS W TPEAOTBpAllCHUS] WX BPEIHOIO BO3JICUCTBUS Ha OpraHu3M
YEJI0BEKa;

JUTsl 00y4aroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 37I0OPOBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIMHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUIA;

JUISL CJETBIX W CIA0OBHIAIIUX OOYYaIOIMIMXCS: YMEHHE WHCIONb30BaTh pelbedHO-
TOYeUHyl0 cucremy oOo3HadeHuit JI. bpaiing mua  3anucu  xumudeckux  (Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBo 4acoB

Ne JJIeKTPOHHBIE (LM (ppoBbIE)
HaumeHnoBaHue pa3aesioB 4 TeM MPOTrpaMMbl Konutpoabusl | IIpakTuuec
n/n Bcero o0pa3oBare/ibHbIE PecypChl
e padoThI KHe padoThl
Pasgea 1. TeopeTrnyeckne 0CHOBbI OPraHM4eCKOM XUMHHU
IIpenMeT opraHnyecko XUMHH. Teopus CTpOCHUSA
1.1 PEIMET OP ! U C1p 3 Bubmaorexa LIOK https:/myschool.edu.ru/
opraHnyYeckux coequuennii A. M. bytiepoa
Wroro no pazmeny 3
Paznes 2. YuieBoaopoabt
2.1 [IpenenbHbIE YIIIEBOIOPOIBI — aJIKAHbI 2 bubmuoreka L{OK https://myschool.edu.ru/
HenpenenbHble yriieBOIOPOABI: aJIKCHBI, AIKaIUCHBI,
2.2 PeA YHICBONOPOX 8 6 1 Bubmiorexa LIOK https://myschool.edu.ru/
AJIKUHBI
2.3 ApoMarn4eckue yrieBoxopoabl 2 bubmuoreka LIOK https://myschool.edu.ru/
[Ipuponnbie UCTOUHUKH YTIIEBOIOPOAOB U UX
2.4 pHpon Y AOPOR 3 1 bubmuoteka L{OK https://myschool.edu.ru/
nepepadoTka
Hroro mo pazneny 13
Pasnen 3. Kuciaopoacoaepxamye opraHudeckue coeIuHeHust
3.1 Crnuptsl. deHoun bubmuorexa LIOK https://myschool.edu.ru/
3.2 Anbaerunbl. KapOoHoBbIe KHCIOTHI. CIOXKHBIEC d(DUPHI 1 bubmoteka I{OK https://myschool.edu.ru/
3.3 VreBoasl 1 bubmuoreka L{OK https://myschool.edu.ru/
Wroro no pazmeny 13
Paznes 4. A3oTcoaep:kamue opraHuyecKkue coeJMHeHust
4.1 AmuHBI. AMPHOKHCIOTEI. beakn 3 buo6muoreka IIOK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnen S. BoicokoMoJieKyJIsIpHBbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmuoreka LIOK https://myschool.edu.ru/
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HWroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME

34




11 KJIACC

KoauyecTBo yacoB

Ne JIeKTPOHHBbIE (LM(ppPOBBIE)
HaumeHoBaHMe pa3aesioB U TeM MPOTrPpaMMbl Konrpoubusl | IlpakTnuec
n/n Beero oOpa3oBare/ibHbIe pecypchl
e padoThI KHe padoThl
Paznea 1. TeopeTnueckue 0CHOBbI XUMHHU
Crpoenue aromoB. [lepuonuuecknii 3akoH 1
11 ITepuonnueckas cucrema XuMU4YeCcKux 3yemMeHToB /1. W. 3 bub6moreka ITOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue Bemectsa. MHoroo0pasue BeLIECTB bubmorexa LIOK https://myschool.edu.ru/
1.3 XHUMHUYECKUE PEAKIIUU 1 1 bubnmnorexa LJOK https://myschool.edu.ru/
Wroro no pazneny 13 bubmuorexa LIOK https://myschool.edu.ru/
Paznen 2. Heopranuveckasi Xu Must
2.1 Mertauisl 1 bu6moreka [IOK https://myschool.edu.ru/
2.2 HemeTtamisl 1 1 bu6moreka IIOK https://myschool.edu.ru/
2.3 CBs13b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB 2 bubmorexa LIOK https://myschool.edu.ru/
Uroro no pazneny 17 bubmnorexa LHOK https://myschool.edu.ru/
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUSA U )KU3HD 4 bu6moreka IIOK https://myschool.edu.ru/
Hroro no pasneny 4
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
N Kosauvectn 3
e JIEKTPOHHBbIE M (PPOBbIE
Tema ypoka 0 4acoB Y uudp
n/n Jara o0pa3oBarejibHbIE PeCypPChl
Bcero
1 [Ipeamer oprann4eckoit XMMuH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYECHUE 1 bubnmroreka [{OK https://myschool.edu.ru/
Teopus cTpoerus opranndecknx coequaennii A. M. bytieposa, e€
2 p p p s YTIeP 1 bubmoreka LIOK https://myschool.edu.ru/
OCHOBHBIE MTOJIOKCHHS
[TpencraBnenue o knaccuuKaliy OpraHuYecKux BemlecTs. Homenknatypa
3 peAt (ucan p B P 1 bu6muoreka IIOK https://myschool.edu.ru/
(cucremarnyeckasi) U TPUBUAIbHBIC HA3BAHUSI OPTrAaHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsIT 1 bubmuorexa LIOK https://myschool.edu.ru/
5 MertaH u 3TaH — IpoCTENIINe PEeJCTaBUTEIN aJTKaHOB 1 bubmuorexa LIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHUE, CBOICTBA 1 bubnmorexa [{OK https://myschool.edu.ru/
7 OTHJIEH U IPONUJIEH — MPOCTEHUIINE TPEACTABUTEIN AJIKEHOB 1 bubmorexa LIOK https://myschool.edu.ru/
8 [Ipaktuueckas padora Ne 1. «Ilomydenue sTuieHa 1 U3y4eHHE €r0 CBOWCTBY 1 bubmuorexa IIOK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u metunoyraguea-1,3. [lonydenue
9 s yrai yran v 1 bubmoreka LIOK https://myschool.edu.ru/
CHHTETHYECKOTO KayuyKa U PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOCHHS, TOMOJIOTHYECKUM PsI.
10 . P pAA 1 bubmoreka LIOK https://myschool.edu.ru/
AleTuiieH — IPOCTEUIINIA TPEACTABUTENb AKIHOB
11 Brluncnienus mo ypaBHEHUIO XMMUYECKON peaKkIuu 1 bubnroreka [{OK https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOJTyo 1. TOKCHYHOCTh apeHOB 1 bubaroreka I{OK https://myschool.edu.ru/
['eHeTHUecKas CBSI3b yIIIEBOMAOPOIOB, TPUHAMISKAIINUX K PA3THIHBIM
13 A P P P 1 bu6moreka ITOK https://myschool.edu.ru/
KJlaccaM
[Ipuponnbie UCTOUHUKH YIIIEBOAOPOAOB: MPUPOIHBIN ra3 U MOMyTHHIE
14 pHpon Y AOPOR . pHpor Y 1 bub6moreka [IOK https://myschool.edu.ru/
He(TsIHBIC Ta3bl, HE(Th U MPOAYKTHI €€ mepepadoTKu
[Ipuponnble UCTOYHUKH YTIIIEBOIOPOAOB: MPUPOIHBIN a3 U MOMyTHHIE
15 pupot Y AOPOR pHpor Y 1 bubmoreka LIOK https://myschool.edu.ru/

He(TAHBIC Ta3bl, He(Th U MPOTYKTHI €€ mepepadoTKH
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16 KoHTponbHas paboTa mo pasaeny «YriIieBogopOIbl» 1 bubaroreka I{OK https://myschool.edu.ru/

17 [IpenenvHble OTHOATOMHBIE COUPTHI: METAHOJ U 3TaHOJI. BomoponHas cBs3b 1 bu6moreka IIOK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIUPTHI: ATUIECHTIIMKOJIb U TIIUIEPUH 1 bu6moreka IIOK https://myschool.edu.ru/
®deHOoJI: cTpOEHHE MOJIEKYIIbI, PU3HYECKUE U XUMUYECKHE CBOMCTBA,

19 P yel, 1 bubmoreka IIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaerunpl: GopMaibIEIUa U alleTalbAerua. AIeTOH 1 bu6moreka IIOK https://myschool.edu.ru/
OIHOOCHOBHBIE IIpeAEIbHbIE KapOOHOBEIE KMCIOTEI: MypaBbHHAS U

21 A e P yp 1 bubmoreka LIOK https://myschool.edu.ru/
YKCYyCHast

22 [TpakTuueckast pabora Ne 2. «CBOHCTBa pacTBOpPa YKCYCHOM KM CJIOTBI 1 bubnmroreka [{OK https://myschool.edu.ru/
CreaprHOBas M OJICMHOBAS KM CIOTHI, KaK IIPEJCTAaBUTEIN BHICIINX

23 p pel 1 bubmoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 MBpbLla KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeHCTBHE 1 bu6muoreka IIOK https://myschool.edu.ru/
CrnoxHsle 3(¢UpHI KaK IPOU3BOIHEIE KaPOOHOBEIX KUCIIOT. I napoims3

25 up p A p AP 1 bu6moreka IIOK https://myschool.edu.ru/
CIIOKHBIX 3(UPOB

26 Kupsl: rugponus, npuMeHeHne, 6uoIoruueckas poJib >KUpOoB 1 bubmorexa LIOK https://myschool.edu.ru/
VraeBoabel: cocTaB, Kiaccudukaimsa. BaxkHeHme mpeacTaBUTEIN: TIII0KO3a,

27 s (urar et 1 bu6moreka [IOK https://myschool.edu.ru/
dpykTO3a, caxaposa

28 Kpaxmain n nemnono3a kak IpupoaHbIe TOJINMEPBI 1 bubmuorexa L{OK https://myschool.edu.ru/
KonTponbnas padota o pasueny «Kucmopomcomepkaiiue opraHnuIccKue

29 p p pasiety poLCOTepIatil P 1 bu6moreka I{OK https://myschool.edu.ru/
COCIUHCHHUS

30 AMUHBI: METHJIAMUH U aHUIAH 1 bubmoreka LIOK https://myschool.edu.ru/
AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHNYeCcKHe COSTUHEHHS, NX

31 (otep p a 1 bu6moreka IIOK https://myschool.edu.ru/
ouoaornyeckoe 3HaueHue. [lenTuasl

32 benku kak npupoaHbIe BEICOKOMOJIEKYIISPHBIE COSTUHEHMUSI 1 bubmuorexa LIOK https://myschool.edu.ru/

33 OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYIISIPHBIX COCTMHEHUN 1 bubnmnorexa [{OK https://myschool.edu.ru/
OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCIHHCHUI.

34 s yip A 1 bub6moreka [IOK https://myschool.edu.ru/
[Inactmaccsl, KaydyKd, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KUIACC

KoanuecTn Jara
Ne JIeKTPOHHBIE LU POBLIE
Tema ypoka 0 4acoB U3y4eH
n/n o0pa3oBarejibHbIE Pecypchl
Bcero s

1 XUMUYECKHUI 2JIeMeHT. ATOM. DJIeKTPOHHAs KOH(QUTypalus aTOMOB 1 bubmorexa LIOK https://myschool.edu.ru/
Ilepunonunueckuii 3axoH u [lepuonuueckas cucTeMa XMMAYECKUX PJIEMEHTOB

2 P P . . 1 bubmoteka LIOK https://myschool.edu.ru/
. 1. MenpeneeBa, UX CBA3b C COBPEMEHHON TEOPUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U UX

3 COEIMHEHU MO IpyInaM U nepuoaaM. 3HaueHHe NePUOAUYECKOro 3aKoHa 1 1 bu6moreka IIOK https://myschool.edu.ru/
CUCTEeMbl XUMHUUeCcKuX 35ieMeHToB /.. MeneneeBa B pa3BUTHH HAYKH
CrtpoeHnue BeliecTBa. XMMHUUECKas CBSA3b, €€ BUJIbl; MEXaHU3MbI

4 P . ’ ’ 1 bubmoreka LIOK https://myschool.edu.ru/
o0pa3oBaHMs KOBaJECHTHOU cBs3U. BogoponHas cBsi3b
BanenTHoCTh. DiiekTpoOTpULIaTeNbHOCTh. CTENeHb OKUCIIeHUs. BemecTa

5 pOOTP 1 bu6moreka ITOK https://myschool.edu.ru/
MOJIEKYJIIPHOTO ¥l HEMOJIEKYJIIPHOTO CTPOSHUS
[TonsTHE O qUCIIEPCHBIX cucTeMax. MICTHHHBIC M KOJIJIOWIHBIE PACTBOPHI.

6 P pacteop 1 Bu6morexa LIOK https.//myschool.edu.ru/
MaccoBas 105151 BEIIECTBA B PaCTBOPE
Knaccudukanust 1 HOMEHKJIaTypa HEOpraHM4eCKUX COeqUHEHHUH.

7 ¢ yp p 1 bub6moreka IIOK https://myschool.edu.ru/
['eneTnueckas CBSI3b HEOPraHUYECKUX BEUIECTB, PA3JIMYHBIX KJIaCCOB
Krnaccupukanus XuMU4ecKiX peakinii B HEOPraHMYeCKOW U OpraHu4ecKoi

8 XUMUU. 3aKOH COXPaHEHUsI MACChI BEI[ECTB; 3aKOH COXPAaHEHUS U 1 bubmoreka LIOK https://myschool.edu.ru/
MPEBPAILIEHUS SHEPTUH MPU XUMUYECKUX PEAKIIHIX

9 Cxkopoctb peakiuu. OOpaTUMBbIE peaKIi. XUMHYECKOE PaBHOBECHE 1 bubnmnoreka [{OK https://myschool.edu.ru/
[TpakTuueckas padora Ne 1. «BiusHue pa3auvHbIX (aKTOPOB Ha CKOPOCTh

10 N 1 bu6moreka IIOK https://myschool.edu.ru/
XUMHUYECKOU peaKIum»
DIIeKTpoauTHYeCKas auccounanus. [IoHsTHe 0 BOIOPOIHOM ITOKa3aTese

11 (pH) pactBopa. Peakuuu nonroro oomena. I'maposn3 opraHndecKux u 1 bubaroreka [{OK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHCIUTETFHO-BOCCTAHOBUTEbHBIC peakiuu. [lonsaTre 06 amekTponmse

12 ¥ P P 1 Bu6miorexa LTOK https:/myschool.edu.ru/
pacriaBoB ¥ PacTBOPOB COJICH

13 KonTponsHast pabota no paszaeny «Teopernueckre 0CHOBBI XUMUH 1 bubmorexa IIOK https://myschool.edu.ru/
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MeTaJ’IJ’IbI, HUX ITOJIOXCHUC B HepHOHquCKOﬁ CUCTEMEC XUMHUYCCKHUX

14 anemenToB JI. 1. MeHeneeBa u 0COOEHHOCTH CTpoeHus aroMoB. O01He 1 bu6moreka IIOK https://myschool.edu.ru/
(du3HUecKue CBOMCTBA METAJIJIOB

15 CmiaBbl METaJUIOB. DIEKTPOXUMUUYECKUH Psiil HAIPSDKEHUN METallIoB 1 bubmorexa [{OK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXKHEUININX METAJIOB (HATPUH, KaJIUH, KaJIbIUH

16 . . . (atpu, ’ ’ 1 bubmorexa LIOK https://myschool.edu.ru/
MarHui, aIIOMUHUN) ¥ UX COCTUHEHU

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIM U UX COEMHEHUI 1 bub6moreka IIOK https://myschool.edu.ru/

18 XUMHUYeCcKre CBOMCTBA IIMHKA, JKeJie3a U UX COCTMHCHUH 1 bubmoreka LIOK https://myschool.edu.ru/
IIpaxtrueckas pabora Ne 2. "Pentenne sxcnepuMeHTaIbHBIX 3a7a4 10 TEME

19 P aip P 1 Bu6morexa LIOK https://myschool.edu.ru/
«MeTanb»
Hemeramnsl, nx monoxkenue B Ilepronnyaeckoil ccTeMe XUMHYECKIX

20 ’ P 1 bubarorexa I{OK https://myschool.edu.ru/
anemenToB JI. I. MenneneeBa u 0cOOEHHOCTH CTPOEHUS aTOMOB
duznyeckre CBOMCTBA HEMETAIUIOB. AJUIOTPONNS HEMETAIIOB (HA IIpUMEpe

21 P ( puMep 1 bubmoreka LIOK https://myschool.edu.ru/
KHCTI0pona, ceprl, pocdopa u yriepona)

22 XUMHUYECKHE CBOMCTBA TaJION€HOB, CEPhl M UX COCIMHEHUM 1 bubmoreka IIOK https://myschool.edu.ru/

23 XuMHU4ecKue CBorCcTBa a30Ta, (hocodpa M UX COCTIMHEHHIHI 1 bubmorexa [{OK https://myschool.edu.ru/

24 XHWMHUYECKHE CBOMCTBA YINIEPOAA, KPDEMHHUS U UX COCTUHEHU I 1 bub6moreka IIOK https://myschool.edu.ru/

25 IIpuMeHeHre BaXXHEHIIIMX HEMETAJIJIOB U UX COEMHEHUHN 1 bub6moreka IIOK https://myschool.edu.ru/
O060011IeHrE ¥ CUCTEMATHU3aIMsl 3HAaHUH 110 TeMe «HeMeTamiab».

26 Bbruncnenns no ypaBHEHUSM XUMUYECKUX PEAKIIMI U TEPMOXUMHUYECKHE 1 bubmuorexa L{OK https://myschool.edu.ru/
pacy€Thl
IIpakTrueckast padora Ne 3. «PelteHne 3kciepuMeHTaIbLHBIX 3a/1a4 10 TEME

27 " P " P P 1 bubmoreka LIOK https://myschool.edu.ru/

HemeTanmsr"y»

28 KoHTponbHas padota mo temaM «MeTamisi» u «Hemeramibny 1 bubnroreka [{OK https://myschool.edu.ru/
Heoprannueckue 1 oprannueckue KuciaoTel. Heoprannueckue u

29 P P P 1 bu6moreka ITOK https://myschool.edu.ru/
OpraHU4eCKUe OCHOBAHUS
AMdoTepHBIE HEOPTaHNYECKUE U OPraHUYECKUE COSIUHEHHNS.

30 (otep p p 1 bubmoreka [IOK https://myschool.edu.ru/
I'eneTnueckast CBsA3b HEOPraHUYECKUX U OPTaHUYECKHX BEIIECTB
Poib xuMun B 00ecIIedeHnN dKOJIOIHU€eCKOM, SHEPreTUUYECKOH U ITUIIEBOI

31 ’ p 1 bu6moreka IIOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTUU MEIUIIMHBI

32 [TpeacraBnenus 06 oOIIMX HAYYHBIX TPUHIIMIIAX MPOMBIIIIEHHOTO 1 bubmuorexa L{OK https://myschool.edu.ru/
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MMOJIYYCHUA Ba)XHEHIIIMX BEIICCTB

33 YenoBek B MHpE BEIIECTB U MAaTEPHAIIOB 1 bubmoreka [{OK https://myschool.edu.ru/
34 XUMHS U 310pOBbE YEIIOBEKA 1 bubmuorexa LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT' PAMME 34
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YUYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O NPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

* Xumus, 10 knacc/ I'abpuensia O.C., OO1IecTBO € OrpaHUYE€HHON 0TBETCTBEHHOCTHIO «/IPODAY;
AxmmonepHoe obmiectBo «M3narensctBo «IIpocsemienrey

* Xumus, 11 knacc/ I'abpuensu O.C., O011ecTBO C OrpaHUYECHHON OTBETCTBEHHOCTHIO
«JIPODA»; Axkimmoneproe obmiectBo «M3narensctBo «IIpocBemeHuney

Beenure BapuaHt

METOJINYECKUE MATEPHUAJIBI 1J151 YUUTEJISA

Beenute 1. O.C.I'abpuensn, I'I"JIsicoBa «Xumus Metonnueckoe mocodre — 6a30BbIil YPOBEHb) -
M.: Ipocda 2022 ron.

2. O.C.I'abpuensn, U.I.OctpoymoB, «OO0111ast XuMHs B TECTax, 3ajia4ax, ynpakHeHusx. 11 kmace»
— M.: Jlpoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.Ymakosa «Xumus 11 kinacc: KonTposbHbie
IpOBEpOYHBIE paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.Benenckas «Xumus 11 knacc: HactonbHast kHUra 171
yuutensy. Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensn, I'I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas KHUTA 11
yuuteinsa». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemetos, N.I.OctpoymoBa «3amauu 1o XUMUHU U CIIOCOOBI UX PEIICHUS
- M.: «Ipoda», 2021rox.

7. B.I. lenucosa «Xumus 11 kiacc noypounslie miansl no yueonuky O.C.I'abpuensna,
I'.I".JIeicoBoit» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Psa60oBa, Y.}IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensiz, N.I.octpoymoB «XUMHUYECKUI IKCTIEpUMEHT B 1Kkoje 11 kmace»; - M.:

Hpoda. — 2019 rox.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET
Beenute _ Beemutenanusiehttp://www.chemnet.ru I'azera « Xumus» 1 cailT aist yautens «5 uny
Ha YPOK XHMUH»
http://nim.1september.ru Equnas xomnexius LIOP: IIpeaqmeTHast komnekuus « XuUMUS)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE SKCITIEPUMEHTHI:

xumust. Komtekmust Poccuiickoro o01eodpa3oBarep»HOTO mopraia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaa mkoIbHUKOB 10 XHMHU
http://chem.rusolymp.ru Opraandeckast XUMHsL: IEKTPOHHBIN YU4EOHUK JUIsI CPEITHEH IIIKOJbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JICKTPOHHBIH yu4eOHUK

http://www hemi.nsu.ru OTKpeITHII KOIUISHK: XUMUS

http://www.chemistry.ru JlucraHuroHHast OJIMMITHAA 10 XUMHUHU: TSIICKOMM YHHKAIIHOHHBIH

o0pa3oBaTebHbBIN TPOEKT
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