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MHNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuM Ha YpOBHE CpeHET0 001Iero oopa3oBanus papaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHON 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmiero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYAapCTBEHHOM
obpazoBarensHoM cranaapre COO, ¢ yaérom KoHuenmum mpenogaBaHus y4eOHOTO TpeaMeTa
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaqu3yonux OCHOBHbBIE
oOpa3oBaTelbHbIe NMPOrPaMMBI, U OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuos 1o 2025 roga» (Pacnopsikenue [pasutenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOTrpaMMbl 10 XHMHH, K OIIPEAEICHUIO OOIIei
CTpaTeru 0OydYeHHsI, BOCTIUTAHUS W PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBHJIM KOHIIENITyaJdbHbIE TOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOYy4YeHHs H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BHIITYCKHUKOB.

XuMmudeckoe o0pa3oBaHHE, IMOJY4aeMOE€ BBIMYCKHHUKaMHU  0O0Ieo0pa3oBaTebHOM
OpraHu3aluM, SBISETCS HEOThEMJIEMOM 4YacTbl0 MX 0O0Opa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM ATAllOM PEAIHU3aLUU Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
IIEHHOCTEH, MPUCYIIUX [IETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MIO3HAHUS 3aKOHOB IPHUPOJIbl, GOPMHUPOBAHUS MUPOBO33PEHUS M OOLIEH KyJIbTyphl YellOBeKa, a
TaKXKe 3KOJOIMYeCKd OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO U IPUPOJHOHN Cpeje.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4arolIMXCs Ha YpPOBHE CpegHero oOIiero
o0pa3oBaHus CpeICTBAMU Y4€OHOTO mpenMeTa «XUMUsL», COAEep)KaHue U IOCTPOCHHUE KOTOPOIro
oIlpesieNieHbl B IpOrpaMMe MO0 XUMHU C Y4€TOM clneuu(pUKd HAyKM XUMHH, €€ 3HA4YeHUs B
MIO3HAHUU MPUPOJBI U B MaT€pHaJIbHOM KM3HM OOLIECTBA, a TakkKe C y4éToM OOImMX Ienedl u
IPUHLMUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMbI CpeaHero oOIiero
oOpa3oBanus B Poccuiickoit ®enepanuu.

XUMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 POJib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOU KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(opMupOBaHHE PAIIIOHAIBHOTO HAYYHOTO MBILUIEHUS, B CO3JIJaHHE I[EIOCTHOTO MPEICTABICHUS
00 OKpY)XarolleM MUpPE KaK 0 €IMHCTBE MPUPOJIbI U YETIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUH Ha
OCHOBE TMOHMMAHHUS BEIECTBEHHOTO COCTAaBAa OKPYXKAIOIIErO0 MHpPA, OCO3HAHMS B3aMMOCBS3U

MCKIAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMHU 00JIaCTSIMU MMPUMCHCH H4L.



TecHo B3aMMOJEHCTBYS C€ JPYI'MMH €CTECTBECHHBIMM HAyKaMHM, XHMHsS CTajla
HEOTHEMJIEMON YaCThI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyna M
KU3HU Kaxkaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHMs KaK HayKa CO3MJATelIbHasA, KaKk Hayka
BBICOKMX TEXHOJIOTH HAlpaBJIeHA Ha PelIeHHE III00ATBHBIX MPOOIEM YCTOHYHMBOTO Pa3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIIEBOH, IKOJIOTHUECKOM 0€3011aCHOCTH U OXPaHbI
310POBBS.

B cootBerctBUM ¢ OOIIMMHU LENSIMU U NPUHLUIIAMU CpEIHEro oOIiero odopazoBaHUS
conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YYEHHUSI) OPUEHTHPOBAHO
MIPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYyYaromMXcsi, HEOOXOIUMYIO UM JUIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUYEHUS B KHU3Hb COLMYMA,
MIPOJIOJIKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEIACTBEHHO C XUMHUEH.

CocrapnsromuMu  ipeamMeTa «XUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUSI KOTOPBIX
SIBJIIIOTCS OCHOBBI 0a30BOM HayKHU: CUCTEMa 3HAHUI MO0 HEOPraHUYECKONH XMMHH (C BKJIIOUEHUEM
3HaHMUN U3 001Iel XMMHH) U OpraHnyecKoi xuMuu. @opMUpOBaHHE TaHHOM CUCTEMBI 3HAHUH TPH
U3yYeHHH IpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCET0O MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIIUX IMOHATHI, 3aKOHOB ¥ TEOPUH XUMHH.

CrpykTypa conepxanust KypcoB — «Opranuueckast Xumusi» 1 «OO011as 1 HeopraHudecKkas
XUMUs» ¢(POPMHUPOBAHA B NMPOrpaMMe 10 XMMHHM HAa OCHOBE CUCTEMHOIO IMOJIXO0Ja K W3YYEHUIO
yueOHOro marepuaia U OOycIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEICIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHUHU BeEUIECTBA
paccMaTpuBarOTCA HAa ypOBHE KJIACCHYECKOM TEOPUM CTPOCHMsI OPraHMYECKMX COCIMHEHUH, a
TaKK€ Ha YpOBHE CTEPEOXUMUYECKUX M IJIEKTPOHHBIX IPEICTABICHUNA O CTPOCHUM BEILECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCA B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMHA. B Kypce opraHmdeckodl XUMHMM MOIYy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IE€pPBOHAYAJIbHbIE
IPEJCTABICHUS O XUMUYECKOH CBA3H, KIacCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOJMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN PEaKL1u.

ITon HOBBIM yrJIOM 3peHHs B IpeaMmere «XUMUus» 0a30BOro ypoBHS paccMaTpUBaeTcs
U3yYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUECKHH Marepuan u
(aKTOJIOTMUECKUE CBEJICHHUS O BEIeCTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckass XUMHUs» OOyJaroIUMCs MPelOCTaBISAETCS BO3MOXKHOCTh OCO3HATh

S3HAYCHUC TMCPpHUOAUYCCKOIO 3aKOHa C O6LHeTeOpeTI/I‘{eCKI/IX n MCTOOOJOTMYCCKUX HOSHHHﬁ,



riyoke TMOHATh HCTOPUYECKOE M3MEHeHHE (YHKIMH 3TOro 3aKoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Ennuas cucrtema 3HaHUK O BaXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercs B Kypcax 10 wum 11 KimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJIbTYPOJOTMYECKMM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHMAHHUIO
B3aMMOCBSI3M XUMHUHU C JPYTUMHU HayKaMH, PacKpbIBalOT €€ pOJb B II03HABATEILHOW U
MIPaKTUYECKON JEsTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IpOIECCy
TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUSCKUX MPHIIOKECHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOMIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICTHBATh MHOOPMAIMIO U MPUMEHSATh €€ JUIS TOTIOJHEHUsT 3HAHUH, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIbHBIX HCCIENOBATEeNbCKUX 3a7ad. B 1enomM coaepkaHue
yueOHOro npenMera «XuMus» JaHHOTO YPOBHSI U3Y4€HUS! OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
o0yyaroumxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (QHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHWYECKOTO0 M OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX SBJICHUN MYTEM IKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU IPEANOCHUIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbsI, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTepUaoB.

B mnnane pemienusi 3amad4 BOCHUTAHHS, Pa3BUTUS U COLMAIM3AIMH O0O0YYarOIIHUXCS
MPUHATBIE MPOTPAMMONM MO XUMHUHU MOJXOAbI K OINPEACTICHUIO COJEpXKaHUS M TOCTPOCHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCAJIbHBIX YyYEOHBIX NEHCTBHUI, MMEIOIIUX
0a30Bo€ 3HAUEHUE I PA3IUUYHBIX BUJIOB JACSITEILHOCTH: pelIeHHs mpoOieM, MOUCKa, aHaIu3a U
00paboTkn wuHGOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHS OMbITa MPAKTUYECKOW U
HCCIIEeIOBATENIbCKON AESITETbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTuke npernosaBaHus XMMHUH Kak Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, TaK U
Ha YpOBHE CpeJiHero o01iero oopa3zoBaHus, PH ONPEACTICHUH COJePKATEIbHOM XapaKTePUCTUKH
1enei W3ydeHHs IMpeaMeTa HamnpaBlIeHUEM MEePBOCTEIEHHON 3HAYMMOCTH TPaJAWLIMOHHO
npu3Haércss (OpMUPOBAaHME OCHOB XMMMYECKOW HayKHM Kak OO0JIaCTM COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUYECKOH AeATEIbHOCTH YelloBeKa M KaK 0JTHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKON TOYKHM 3pEHUsl TAaKOM MOAXOJ] K ONpEeAETCHUIO LieJed H3ydeHUs
MpeIMeTa SBJISETCS BIOJIHE OMPaBIaHHBIM.

CornacHO TaHHOW TOYKE 3pEHHUS TJABHBIMH IEISAMH W3Yy4eHUs IpeaMmeTa «XuMHs» Ha

6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



° (dbopMHpOBaHHE CHCTEMBl XHMUYECKUX 3HAHWM Kak BaKHEUIIEH
COCTaBIISIIONICH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B OCHOBE KOTOPOW JiexkKaT
KITIOYEBBIC TOHATHS, (YHIAMEHTaIbHBIC 3aKOHBI U TEOPUU XHMHH, OCBOCHHUE S3bIKa
HAyK{, YCBOCHHUE U MOHUMaHUE CYIIIHOCTH JIOCTYITHBIX 0000IEHNI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHHE ¢ UCTOPUCH WX Pa3BUTHS U CTAHOBIICHUS;

J (hopMHpOBaHKE U PA3BUTHE NIPEICTABICHUN O HAYYHBIX METOAaX TO3HAHUS
BEIIECTB W XUMHYCCKHX PEAKIUH, HEOOXOAMMBIX Il MPHOOPETCHUS YMCHHIA
OPUEHTUPOBATHCS B MUPE BEIICCTB M XUMUYECKHX SIBJICHUN, IMEIOIIUX MECTO B MPUPOJIC,
B IPAKTHUYECKOM U MTOBCEIHEBHOM KU3HU,

o pa3BUTHE YMEHHI U CITOCOOOB JCSITEITLHOCTH, CBSI3AHHBIX C HAOIIOICHHEM
U OOBSCHEHHEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIOJEHUEM NpaBU OE30MacHOTO
00OpaleHus ¢ BEEeCTBAMH.

Hapsimy ¢ atuM, coneprkaTelibHas XapaKTepUCTUKA TIeNIel W 3a7ad U3y4eHHs MMpeMeTa B
MpOrpaMMe 10 XHMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMH B
cucTeMe cpeaHero oormiero oopasoBanus. CeroiHs B MPENOIaBaHUN XUMUHU B OOJIBIICH CTEIeHN
oTIaéTcs MPEeANOoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yueHusi, OPUEHTUPOBAHHOM
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3allMK, BJIAJICIONIETO HE Ha0OpOM
3HaHMM, a (PYHKIMOHAIBHON TI'PaMOTHOCTHIO, TO €CTh CHOcO0aMHU M YMEHUSIMH aKTHUBHOIO
MOJIy4€HUs! 3HAHUN U IPUMEHEHUS UX B PeajbHOU )KU3HU 7S peLICHHsI MPAKTUYECKUX 3a/ad.

B cBa3u ¢ 3TMM mpu H3ydeHMHM mpeaMeTa «XHUMHUS» JOMHHHUPYIOIIEE 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanuss 0O0ydYaloIIUXCsl K  YCIOBHSIM  JUHAMMYHO  Pa3BUBAIOUIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOydYaloOlIUXCS KIIOYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE Ui PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPpoodiieM,
MOMCKa, aHainu3a W 00paboTku uHMOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETEHUS OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe Ui OICHKHU C
MO3UIIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJHYIO CPEy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPEeTaTh HOBBIE 3HAHUSA 1O XUMHUHU B

COOTBETCTBHUH C ) KU3HCHHBIMU HOTpe6HOCTHMI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(I)OpMaI_II/IOHHBIe



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U Pa3BUTHE Y 00YJAFOIIHUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE y OOydaromuxcsi yOexJAEHHOCTM B T'yMaHHCTUYECKOW HaIPaBJIEHHOCTH
XAMUHM, ©€ BaAXHOW pOJMM B  PEHICHWH TIIOOANBHBIX MPOOJIEM  panrOHAIBLHOTO
IIPUPOJOIOJIB30BaHNs, IIOIOJIHEHUA JHEPIreTHYECKUX PECYpCOB U COXpPAaHEHUS MPUPOTHOIO
paBHOBECHS, 0CO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIIIEHUS K TIPUPOJIC U CBOEMY 3/I0POBBIO,
a TaKXe HpI/IO6peTeHI/I$I OIbITa MCIHOJB30BAHUA TTOJTYYCHHBIX 3HAaHUU UL IPUHATHA T'PaMOTHBIX
pCHICHI/II\/’I B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUSAMMH.

B yduebHOM mane cpemHero o0miero oOpa3oBaHUs MPEAMET «XUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHON 007acTH «ECTecTBEeHHO-HAYYHBIC TPEAMETHI.

OO01ee 9rMCIO0 9acoB, OTBEAEHHBIX I M3YYCHUS XUMHUH, HA 0a30BOM YPOBHE CPEIIHETO
obmrero oopazoBanus, coctaisieT 68 yacos: B 10 kmacce — 34 vaca (1 gac B Heneno), B 11 kimacce

— 34 gaca (1 gyac B HezemIo).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTrudeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer oprannyueckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHUE B TMOJTyYECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXeHUs. CTPYKTypHBbIE (OPMYJIbl OpPraHUYECKUX BemiecTB. ['oMosorusi,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpencraBnenne o  KiIacCUUKAIMKM  OPraHUYECKMX  BemiecTB.  HomeHkmaTypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHdecKas) W TPUBHAIbHBICE HA3BAaHUS BaXHEUIITHX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCNepUMEHTATBHBIE METOIbI U3yUEHUSI BEIIECTB M MX MPEBpAIICHUI: 03HAKOMIICHHUE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOIIOJICHUWE W ONMUCAHWUE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTIIMBaHKUE W TOPECHHE).

YraeBoaopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHH psAn. MeTaH W 3TaH — OpoCTeHlIne
MPEACTaBUTENH aJIKaHOB: (PU3MYECKUE U XUMHUUECKHE CBOMCTBA (PEaKIIUU 3aMEIICHUS U TOPCHHUS),
HaxO0JXKJICHHUE B MPUPOJIC, TIOJIYUCHHE W IIPUMCHCHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHH PsA. DTUIICH W TIPOMUIIEH — MPOCTEHIINE
MPEACTABUTENN QJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peakUUH THAPUPOBAHUSA,
raJIor€HUPOBAHUS, THIPATALIUU, OKUCIICHUS U TIOJMMEPHU3alli1), TOTy4YeHuEe U IPUMEHEHUE.

Ankaauensl: OyranueH-1,3 u metunOyraguen-1,3: cTrpoeHue, BaKHEUITHE XUMHUYECKHUE
cBOICcTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3HHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKHHA psl. AINCTHWICH —
MPOCTEHIINI TIPECTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3MUECKUe U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIMH, TOPEHHS), IOTyISHHE U TPUMEHEHHE.

Apenbl. beHszon: coctaB, cTpoeHue, (pU3MUECKHe W XUMHUYECKHE CBONCTBa (peakiuu
raJOreHUPOBAHUS U HUTPOBAHMUS), MOJYyYEHUE M TpUMEHeHue. Tonyon: cocmas, cmpoenue,

qbus’uttecxue U Xumuueckue ceolcmaeada (peam;uu 2All0CEHUpoB6aHUsl U HMmpO@dHU}l), noJjiydyeHue u



npumenenue. TOKCHUYHOCTb apeHOB. [l'eHeTHueckas CBSA3b MEXKAY  YIVIEBOJOPOAAMH,
MIPUHAJISKALMMHI K Pa3JIMYHBIM KJlaccam.

[IpupoaHble UICTOYHUKH YTIEBOAOPOI0B. [IpupoaHbIil ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ npoucxoxaenne. CriocoObl nepepaboTku HeTH: meperoHka, KpeKHHT (TEPMHYSCKUH,
KaTaJuTHYeCKuil), mmpoym3. IIponykrtel mepepaboTku HedTH, HX NPUMCHCHHE B
MIPOMBIIIJICHHOCTH U B ObITYy. KaMEeHHBIH yroib U MpOyKTHI €ro nepepadboTKH.

DKCHepUMEHTAIBHBIE METOIbI U3yYEHUSI BEIIECTB M MX MPEBpAIICHUI: 03HAKOMIICHUE C
oOpa3lamu MmjiacTMacc, KaydykoB U pe3uHbl, kojuiekunu «Hedtbs» u «Yronb», MonenupoBaHue

MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOMU3BOJHBIX, IPOBEICHHE INPAKTHYECKOW pPAaOOTHI:

ITOJTy4EHHUE ITUIICHA U U3yYEHUE €TI0 CBONCTB.

Pacuérnele 3a1aum.

Boruncnenuss mo ypaBHEHHIO XMMMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIeCTBa WM MIPOJAYKTa PeaKIIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIUN).

Kuciopoacoaep:kamme opranndeckue coelMHeHUs

IIpenenpHble OJHOATOMHBIE CIUPTHL. METaHON M 3TAHOJ: CTPOEHHUE, (U3MUECKHE U
XMMUYECKHE CBOMCTBA (PEaKLMU C aKTUBHBIMU METajllaMH, TaJOr€HOBOJOPOAAMHU, TOpPEHHE),
IIpUMEeHEeHHE. BoaopoiHbIE CBSA3M MEXKIY MOJIEKYJaMHU CUpPTOB. JlelCTBHE METAaHOJIAa U dTaHOJIa
Ha OPraHM3M 4YeJIOBEKA.

MHOroaToMHble CHUPTBHL. OTWIECHIVIMKOJIb W TIJIMLEPUH: CTPOEHUE, (GU3UYECKUEe U
XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEI0OYHBIMHI METaJlJIaMH, Ka4eCTBEHHAs peakLus Ha
MHOTOAaTOMHbIE cHUpThl). JlelicTBue Ha opraHu3M denoBeka. IlpumeHeHue riauuepuHa u
STWJICHIJIUKOJIA.

@DeHoJI: CTPOEHHE MOJIEKYIbl, (U3MYECKHEe U XUMHUUYECKHe CBOilcTBa. TOKCHYHOCTH
¢denona. [Ipumenenue geHoua.

Anpnerunpl M kemonwvl. Dopmanbreruj, aueTanbAerwa: CTpoeHHue, (u3nyYeckue u
XUMUYECKHE CBOMCTBAa (peakLUUU OKMCIEHHS U BOCCTAHOBJIECHMS, KayeCTBEHHbIEC DPEAKLUN),
IIOJIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE IpeeNbHbIE KapOOHOBBIE KMCIOTH. MypaBbHHAsS U YKCYCHast KMCIOTHI:
CTpOeHHUe, PU3NUECKUE U XMMHUYECKHE CBOIMCTBA (CBOWCTBA, 00IIME A Kiacca KUCIIOT, peakLus
sTepuUKaNNK), TMOoNdydyeHHMe U mnpuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MIPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KApOOHOBBIX KUCIOT, UX

MOJOIIIeE ASHCTBHE.



Crnoxuble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maponm3 cinokHbIX 3¢(upos.
Kupsr. I'maponus xupos. [Ipumenenune xupos. bruosornueckas posb JKUPOB.

VYTrneBoibl: cOCTaB, Kiaccu(pUKanus yrieBoJgoB (MOHO-, IW- U mojucaxapuasl). [oko3a
— MPOCTEUIINHA MOHOCaXapu: OCOOCHHOCTH CTPOCHHUSI MOJICKYJbI, (pU3MUECKHEe M XUMUYECKUE
cBolicTBa (B3auMoaeicTBue ¢ ruapokcuaoM meau(1l), okucinenne aMMuauHbIM pacTBOPOM OKCHJIA
cepeOpa(l), BoccTaHOBICHHE, OpOKCHHE TIIIOKO3BI), HAXOXKICHHE B MPHUPOJE, NPHUMEHEHUE,
ononornueckas poib. Dotocunres. Ppykro3a Kak H30MeEp TITFOKO3HI.

Kpaxman u nemiono3a kak npupoHble nonuMepbl. CTpoeHre Kpaxmalia U LETI0I03bl.
duznyeckne U XMMHUYECKHUE CBOIMCTBA Kpaxmaiia (TUIpOiIn3, KaUeCTBEHHAs PEAKIMsI C HOJA0M).

OKClepUMEHTAIbHBIE METOJIbl W3YyYEHUS BEIIECTB M UX IMPEBpAIleHUN: NpPOBEACHUE,
HaOJIOJIeHNEe W OMNMCAaHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHWE CIUPTOB, KAYECTBEHHbBIE
peakiuu OJHOATOMHBIX CHHUPTOB (OkuciaeHHe 3TaHosa okcuaoMm wmenu(Il)), MHOroaromHbIX
cnupToB (B3auMojelicTBue rimuepuHa ¢ ruapokcunom wmeau(ll)), ampaeruaoB (oxucieHue
aMMua4HbIM pacTBopoM okcujaa cepedpa(l) u ruapoxcunom menu(Il), B3aumoaeiictue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérhpie 3amaun.

Bbluncnenus no ypaBHEHHMIO XMMMYECKOHW peakuuu (Maccel, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA UM IPOAYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXO/IHBIX BELIECTB UM MIPOAYKTOB PEAKIIUN).

AzoTcozepKalue OpraHn4ecKue COeqUHECHHUS.

AMMHOKHCIOTBI Kak aM(oOTepHble OpraHudeckue coequHeHus. @Dusuueckue u
XUMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpumepe IMuuHA). buosormyeckoe 3HaueHue
aMUHOKUCIIOT. [lenTuapl.

benkn kak ImpupoAHBIE BBICOKOMOJIEKYJSIPHbIE coenuHeHus. IlepBuunas, BTOpUYHas u
TpeTUYHass CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JI€HATypalus,
Ka4eCTBEHHbIE PEAKLIUU HA OEJIKH.

DKclepUMEHTaIbHbIE METOJIbl U3YyYCHMs BELIECTB M WX IpeBpallleHuil: HabIoAeHue u
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB IpU HarpeBaHWH, LBETHbIE
peaxiuu OeIKoB.

BricokomMoIeKyIsIpHBIE COeIMHECHHS

OcCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAWHEHHI: MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAS MOJIEKYylsipHass Macca. OCHOBHbBIE

MCTOJbI CHHTC3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — noJimMepun3anusa U MMOJIMKOHACHCAIU.



OKCIepUMEHTAJIBHBIE METO/bl U3YYEHHUS! BEUIECTB U UX MPEBPAIICHUN: 03HAKOMIIEHHUE C
o0pa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe CBA3HU.

Peanuzanus MexXnpeaMeTHbIX CBA3€H NMpu U3ydeHUH opraHudeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: SBJIEHUE, HAaydyHbId (akT, THIOTE3a, 3aKOH,
TEOpUsl, aHaldu3, CHUHTE3, KiIaccupuKalus, MEePUOJUYHOCTb, HAOIIOJAEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, JHEPT€TUUECKUIN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIECTBA, (PU3NUECKHE BETMUMHBI U €UHUIIBI UX
H3MEpEeHUsl.

buonorus: knerka, opranusm, 6mocdepa, oOMEH BeleCTB B opraHusme, (OTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE TOPObI, ITOJIE3HBIE UCKOTIaeMbIe, TOIUIUBO, PECYPCHI.

Texnonorus: nunieBsle NPOAYKTHI, OCHOBBI PAllMOHATIBHOTO NMUTaHUs, MOIOLIUE CPENICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NPEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX

BOJIOKOH.

11 KVIIACC

OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teopernyeckne 0CHOBbI XMMHUH

XUMHYECKUH diIeMeHT. AToM. Sapo aroma, H30TOIBL. OJIEKTPOHHAs 000JIOYKa.
DHepreTuyeckre YpoBHHU, OJypOBHU. ATOMHBIE OpOUTalH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacrpeieNieHdst IEKTPOHOB M0 OPOMTANIIM B aToMax AJIEMEHTOB IEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucreMa XUMUYECKUX dnemMeHToB /J[. .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckold cCHUCTEMBl XUMUYECKUX
anemeHToB JI. . MeHnzeneeBa ¢ COBPEMEHHON TEOpHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMUYECKHX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEUIECTB

110 rpyHliamM 1 nepuoaam. 3HadeHue NEepUOaANYCCKOI'0 3aKOHA B pa3BUTHU HAYKH.



Crpoenue BemiecTBa. XUMHYECKash CBA3b. BHIbI XUMUYECKOW CBsI3M (KOBaJIEHTHAS
HETOJsIpHasl W TOJIApHAs, MOHHAs, METalIMuecKkas). MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHBIN). BogopoaHas cBsa3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIEeHUs. VIOHBI: KATUOHBI ¥ @HUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOI'O CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIMBl KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonatue o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOWIHBIE pacTBOpbL. MaccoBast 1011
BEILIECTBA B pacTBOpE.

Knaccugukanuss Heopranmueckux coeauHeHuil. HomeHknaTypa HeopraHH4ecKHX
BellecTB. ['eHeTndecKas CBS3b HEOPraHWYECKHX BEIECTB, INMPUHAMICKANUX K PA3ITUYHBIM
KJIacCaM.

Xumunyeckas peakuusa. Knmaccudukanuss XMMHUECKUX pEaKIUil B HEOPraHMYECKON u
OpPraHNYEeCKON XHUMHH. 3aKOH COXPAHEHHs MAcChl BELIECTB, 3AKOH COXPAaHEHHMs U NPEBPAIICHUS
SHEPIrUU MPU XUMHYECKUX PEaKIHX.

CkopocTh peakliud, €€ 3aBUCHUMOCTh OT Pa3MYHbIX (akTopoB. OOpaTUMBbIE peaKIUU.
Xumuueckoe paBHoBecwe. DakTopbl, BIMSIOIIAE HA COCTOSIHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunmun Jle [latense.

OnexTponuTnueckas nucconuanus. CuiapHble U cialble 37eKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BELIECTB: KHUCJIasA, HEUTpaIbHAas, IIEJTOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJIbl U3YYEHHMs BELIECTB M UX IPEBPAILECHHI: AEMOHCTpPALUS
tabimun «llepuoauueckas cucrema xumuueckux snemeHtoB [[. M. MenneneeBa», uzydeHue
MoJeNell KpPUCTAIIMYECKUX pelETOK, HaOMIoJeHHe M ONHUCaHue JIEMOHCTPALMOHHBIX U
1abopaTOpHBIX OIBITOB (pa3jokKeHHe MEePOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIpE/IEJICHUE CPEellbl PACTBOPOB BEILECTB C MOMOILIBID YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUUECKOH paboThl «BnusHue pa3nuuHbiXx (aKTOpOB Ha
CKOPOCTb XUMHUUYECKON PEAKLIUM.

Pacuérneie 3anaun.

Pacu€rsl 110 ypaBHEHUSAM XUMHUUYECKUX PEAKIUI, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUYETHI,
Pacy€ThI C UCIOIB30BAHUEM IOHATHS «MACCOBast OIS BELIECTBAY.

Heopraunuyeckast xumus



Hewmeramnel. Ilonoxenue HemertamnoB B Ilepuonmdeckold cucTeMe XUMHYECKHX
anementoB JI. M. MenzaeneeBa W 0COOCHHOCTH CTpoeHHs atoMoB. Dusnueckue CBOICTBa
HEMETAJJIOB. AJUTOTPOTIUSI HEMETAJUIOB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJOTCHOB, Cephl, a3oTa, (ocdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUA0B, KUCIOPOICOAEPKALUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUIN).

[IpuMeHeHNe Ba)XKHEMIINX HEMETAUIOB U UX COCIMHEHHM.

Mertamnel. [Tonoxenue metamios B [leproanueckoi cucteMe XMMHYECKUX 31eMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00004YeK aTroMOB MeTaysioB. OoOmiue
¢uznueckue cpoiictBa MeTaioB. CrulaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HAIpPsDKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBAa BAKHEWIIMX METAJUIOB (HATpUM, Kalui, KaJdblUH, MarHuii,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U X COCTUHEHUN.

O61ue criocoObl Noay4eHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHBIE METOJbl HW3YyYEHHUS BEIIEeCTB M HUX [MPEeBpallleHHI: H3yuyeHue
KOJUIEKIIMH «MeTalibl U CIIIaBbl», 00pa3lioB HEMETAUIOB, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOMO/IeHNe U ONHCAHME JEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OIBITOB (B3aUMOJEUCTBUE
TUAPOKCHIA AIOMHHHUS C PACTBOPAMH KHUCIIOT U IlIeJIouel, KaueCTBEHHbIE peaKIIMi Ha KaTHOHBI
METaJIJIOB).

Pacuérnble 3agaun.

Pacuérbl mMacchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLUU BEILIECTB, pacdy€rbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xumun B 06ecriedeHnH SKOJIOTUYECKOM, SHEPreTUUECKOM 1 MUILEeBOM 6€30MacHOCTH,
pa3BuTUU MeAULIUHBL. [ToHSATHE 0 HAyYHBIX METOJaX TO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MNPUHIUIAX TPOMBIIIJICHHOTO MOJIYy4eHUS
BAYKHEHIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB W MaTEpUAOB: BaKHEUIIME CTPOUTEIbHBIE MaTEpHAIIBL,
KOHCTPYKLIMOHHBIE MAaTEpHajbl, KPacku, CTEKJIO, KE€PAMHMKAa, MaTepHaibl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHualibl, OpraHUYECKUEe U MUHEpaJIbHbIE yI00pEHUs.

XUMHS ¥ 370pOBbE 4YEJIOBEKA: IPAaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaTOB,
npaBuia 0€30MacHOr0 UCTIOIb30BaHUS MPernapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HHU.

Me)KHpe,Z[MeTHLIC CBA3HU.



Peanuzanus MeXnpeIMeTHbIX CBA3EH MPH U3y4eHUHU OOIIel U HeOPTaHNYECKOW XUMHH B
11 xmacce OoCyIIECTBIISICTCS Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHA,
TaK U MOHSTUM, SBJISIFOIIUXCS CUCTEMHBIMH JIJIsi OTJICABHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmue ecTeCTBEHHO-HAYyYHbIE TOHATHUS: HAy4dyHbId (akT, TUIMOTE3a, 3aKOH, TEOPHs,
aHaJIu3, CUHTE3, KJIaccu(UKaIus, NepuoIuIHOCTh, HAOII0AEHNE, IKCIIEPUMEHT, MOJICJINPOBAaHUE,
U3MEpEHUE, SIBJICHUE.

®dusnka: mMaTepusi, SHEPrus, macca, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaZvo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEILECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUYNHBI U €IMHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, OpraHmsM, 3KocHCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpaIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE NCKOTTAEMbIE, TOTLTUBO, PECYPCHI.

Texnonmorusi:  XUMHUYeCKass  MPOMBIIUICHHOCTh,  METAJUIyprusi,  MPOU3BOJICTBO
CTPOUTEINIbHBIX MAaTEPHATIOB, CETLCKOX035HCTBEHHOE ITPOM3BO/ICTBO, IMUIIEBAsI TPOMBIIIUICHHOCTb,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IPEnaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuaos, JJIEKTPOHHAS MIPOMBIIIJIEHHOCTb,

HaAHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYJarOIIMMUCS
MPOrpaMM CpeHEro o0mero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H IIPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3pabdOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
MpOorpaMM CpeJHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B CcOOTBETCTBUU C CHCTEMHO-IEATEIHHOCTHBIM TOIXOJOM B CTPYKTypE JMYHOCTHBIX
pe3ynbTaTOB OCBOEHUS MpeaMeTa « XUMHUSH Ha YPOBHE CpeTHETr0 00IIero 00pa3oBaHusl BbIIEICHBI
CJIETYIOIE COCTABIISAIOINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCUMCKON TPakTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIETICHHIO;

HaJu4Yre MOTUBAIIUU K OOYUICHHIO;

L[eJIeHaNpaBJIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHHM JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAAULIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLIUXCSI PYKOBOJICTBOBATHCSI B CBOEH JAEATEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XHMHUYECKOTO
o0paszoBaHUs;

HaJIM4ue MPaBOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl M CHOCOOHOCTH CTaBUTh LENH U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MpeaMera «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM ¥ BOCIUTATENBHON JAEATETBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHUMHU,
COLIMOKYJITYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€aJaMH POCCHUIICKOTO
IpaXIaHCKOTO 0O0IecTBa, MNPUHATHIMA B OOIIECTBE HOPMAaMHM M TpaBUIAMH TOBEACHUS,
CHOCOOCTBYIOLIUMU TPOIIECCaM CaMOIO3HAHMS, CAMOPa3BUTHS U HPAaBCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpakaroT copMUPOBAHHOCTH
OTIBbITa TO3HABATENLHOM U MPAKTHYECKOHN ESTEIHHOCTH O0YJaIOINXCS M0 Pean3alluy MPUHATHIX
B 00II[ECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa’aaHCcKOro BOCIMTAHMS

OCO3HAHHUS O0YUYAIOIIMMUCS CBOUX KOHCTUTYITMOHHBIX MPaB M 0053aHHOCTEH, YBAKECHHSI K

3aKOHY U IMPABOIIOPAJAKY,



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEXKIJIWYHOCTHBIX OTHOIIECHUU B
KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOU JEATEITHHOCTH MPU CO3AAHUN YUEOHBIX MPOCKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEIBHBIX 33144, BEITIOJHEHIHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATH MOTHBBI, HAMEPEHHUS, JIOTHKY M apTYMEHTBI APYTUX
MIPU aHAIM3€ PA3IUYHBIX BUJOB YICOHOU 1€ATEbHOCTH;

2) NaTpMOTUYECKOTO BOCIIMTAHMS

[IEHHOCTHOTO OTHOIICHHWS K HCTOPUYECKOMY W HAYYHOMY HACIIEIUI0O OTEUYECTBEHHOM
XUMHH;

YBaXEHUSI K MPOIECCY TBOPUECTBA B 0O0JIACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAYKU €CTh PEe3YNIbTAaT IJTUTEIbHBIX HAOIIOJCHUM,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTOMCKOB, TIOCTOSIHHOTO TPY/Ja YIEHBIX U TPAKTHKOB;

WHTEpeca W TIO3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH U TIOCIEAYIONIEM aHau3e
nH(pOpMAIIUU O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUW, CBS3aHHbIE C XUMHUYECKUMHU SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IOBEJICHUE U MOCTYNKH CBOUX TOBApUUIICH C MO3UILIMIMA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbI 310POBbS:

MOHUMAaHMs IIEHHOCTEH 3/I0poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

coOnrofieHns mpaBui 0€30MacHOTO OOpalleHus] ¢ BEIIeCTBaMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS I[IEHHOCTH TMPaBUJ HHIUBUIYATbHOTO M KOJUIEKTMBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIKUX 30POBBIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TIOCJEICTBUNA U HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHHS AIKOTOJIs,
HApKOTHUKOB, KYpeHUs);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKON JESTENbHOCTH,

00I11eCTBEHHO MOJIE3HOH, TBOPUYECKOI U APYrUX BUIAX JAEATEIbHOCTH;



YCTAaHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHUHM IIPAKTHUYCCKUX 3aldad COHH&HBHOfI
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3yYCHHIO MPOQECCH pa3IMyHOrO poja, B TOM YHCJIEC Ha
OCHOBC IMTPUMCHCHUA MMPECAMCTHBIX 3HAHUH 110 XUMUH,

YBaXX€HUs K TPYLY, JIIOASAM TpyAa U pe3yipTaTaM TPYAOBOH NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHUAYAJIbHONW TpAeKTOpUU OOpa3oBaHMs,
Oymymiei mpodeccuu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEN OOIIECTRA;

6) 73K0/10rM4YeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHUSI K IPUPOJIE, KAaK UICTOYHUKY CYIIECTBOBAHHS
’KH3HH Ha 3emiie;

MMOHUMAaHUA IVI00AJILHOTO XapakTepa 3KOJOTUUCCKUX npo6neM, BIINSTHUSI DKOHOMHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATBHOM CPEIBI;

OCO3HAaHUA HeO6XO}II/IMOCTI/I HUCIIOJIB30BAHUA )IOCTI/I)KGHI/II\/II XUMHUHU U1 PEIICHUS BOIIPOCOB
PaIrMoOHAIBFHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMPUSITUS JEHCTBUH, MPUHOCAIIUX BpENl OKpYXKAIOlleW MPUPOJHOU cpene,
YMEHHSI IPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTHMUECKHUE IMOCIEICTBUS MpPeIpPUHUMAEMbIX
JNEUCTBUM U MPEIOTBPALIATH UX;

HaJu4Musl Pa3BUTOIO SKOJOTMYECKOIO MBIIUIEHUS, JKOJOTMYECKON KyJIbTYpBI, OIBITA
NESATEIBbHOCTH  JKOJOTMYECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLUATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOo(poOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenu(PUKN XUMUU KaK HAayKd, OCO3HaHUsA €€ poiu B (OpPMUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJI0CTHOTO MPEICTaBICHUsI 00 OKpYXKaIOIIEM
MHUpE KaK O €IMHCTBE IMPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpodieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHHU AJIi COBPEMEHHOW NUBUJIM3AIUU: B €8
T'YyMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHWU HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEIICHUH TI00abHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,

3HepreTquc1<0171, MUIIEBOM M SKOJOTHYSCKOM 663OHaCHOCTI/I, B Ppa3dBUTUU MCIUIHNHBI,



00ecreYeHn: YCIOBHIA YCIENTHOTO TPY/la M AKOJIOTHUECKH KOM(POPTHOU KU3HH KAXKIOTO YIeHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHs CYIIHOCTH METOJIOB TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJy4aeMble 3HAHHSI JIIS
aHaJIM3a W OOBSCHEHUsS SBJICHHUHA OKPYKAIOIIETO MHpA W TPOUCXOMANINX B HEM H3MEHEHUH,
YMEHHS JIelaTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAyYHBIX ()aKTOB U UMEIOIIMXCS JTAHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCITOJIB30BATh XUMUYCCKIE 3HAHUS JIJISl PEIICHHS TIPOOIIeM
B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIE0BATEIHCKOM eI TeILHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEIPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHH C JKW3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM TpyJda B pasIUYHBIX cdepax mpodhecCHOHATHHOM
NS TEITEHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeMeTHBIE Pe3ylIbTaThl OCBOCHHUS Y4eOHOIro mpeaMera «XHUMHUsS» Ha YpOBHE
cpemHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HaYUMBbIC JII1 (DOPMHPOBAHHMS MHUPOBO33PEHHUS OOYUYAIONIUXCSA MEKIUCIMILIHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienr(puKy METOJI0B MO3HAHUS, UCIIOJIb3yeMbIX B €CTCCTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHUEe, U3MEPEHUE, SIKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yd4eOHbIE  JeWcTBUS  (TI03HABATEIbHbBIC, KOMMYHUKaTHUBHBIC,
perynasTuBHbIE), oOecreunBarone (GopMupoBaHHE (PYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETECHIMH 00yYarOIuXCs;

CMOCOOHOCTh ~ OOYYAIOIIMXCS ~ WCIOJb30BaTh  OCBOCHHBIC  MEXIUCIUILIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCalbHble YyueOHBbIC NEHCTBUS B TIO3HABATENBHOU U
COLIMANLHOM MPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1aieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMH:

1) 6a30Bble JJOTHYeCKHUE eCTBHS:



CaMOCTOSITENIBHO  (DOPMYIIMPOBATh W AKTYaJIM3MPOBATh MPOOJIEeMy, BCECTOpPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsATh LU JEATENbHOCTH, 3aJlaBasl MapamMeTpbl U KPUTEPUU HUX JOCTUXKEHUS,
COOTHOCHUTB PE3YJbTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU 1IEJISIMHU;

WCIIOJIb30BaTh MPU OCBOCHWUW 3HAHUN TPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIINE OHSTHS ISt 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA;,

BBIOMpATh OCHOBAHUS U KPUTEPUH JIJIs1 KJIACCU(UKAIIMY BEIIECTB U XUMHUECKUX PEAKITU;

YCTaHABIUBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE paCCyXJCHUs (MHIYKTUBHBIC, EAYKTHUBHBIE, IO aHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUHUSI B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBLIBOJIBI U 3aKJIFOUCHHUS;

MIPUMEHSTH B MPOIIECCE TIO3HAHUS, HCTIOIb3yEeMbIE B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MO/IENH, TPEe0OPa30BHIBATh MOJICHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XHMHUYECKOM pEaKIUM — TPU PEIICHHH Y4eOHBIX
MTO3HABATENBHBIX U IPAKTUUCCKUX 3a/1a4, MPUMEHITh HA3BaHHBIC MOJICTILHBIC PEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX TPU3HAKOB U3Y9aeMbIX BEIIECTB U XUMUYCCKUX PEaAKITHH.

2) 6a30BbI€e HCCJIEA0BATEIAbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMHU METOJ/I0B HAYYHOT'O TMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmyaupoBaTh IEIW M 3aJa4d  HCCIEAOBAHMS, WCIIOJIH30BaTh TOCTABJICHHBIE H
CaMOCTOSITEIPHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JUTsi POPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIaJIETh HABBIKAMH CaMOCTOSITEIIBHOTO IIJITAHUPOBAHHUS M TPOBEACHHUS YYCHHYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJ0M IPOIEcca, CaMOCTOSITEIIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpETaTh OMBIT yYEHUYECKOW HCCIIEOBATEILCKON M MPOEKTHOHN JeSTeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHHOMY MOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJOB MMO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B PA3NUYHBIX HUCTOYHUKAX HHGopManuu (HAYIHO-TOMYIsIpHAs

JUTeparypa XMMHYECKOTO COJIepXaHMs, CIpaBOuYHble TMocoOusi, pecypcbl HHTepHera),



aHAJTM3UPOBATH HH(POPMAIHIO PA3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, KPUTHUECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

(dbopMynHupoBaTh 3ampochl M MPUMEHATH Pa3IMYHBIE METOIBI IMPU TOUCKE U O0TOOpe
nHbOopMaIKY, HeOOXOIMMOH [T BHITIOJIHEHUS YU4eOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

pHOOPETaTh OMBIT MCIIOJIF30BAaHMUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BHIOMPATh ONTHMAJIBHYIO ()OpMY MpEICTaBICHUS HHPOPMALIUHU (CXEMBI,
rpaguKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIIOJIb30BAaTh HAyYHBIH $3BIK B KauyeCcTBE CpeAcTBa IpH padoTe € XUMUYECKOU
nHpopmanuen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4eCcKHe) 3HaKu U
CUMBOJIBI, opMyIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BATh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OgBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYXKIaeMOW TeMbI B XOJi€ JHajiora U/Uiu JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOMU MPEAJIOKEHHUS OTHOCHUTEIbHO BBIMIOJHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYNaTh C MpE3eHTalMeld pe3ylbTaTOB MO3HABATEIbHOU AEATEIbHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAaMU TIPU  BBINOJHEHUH XHMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAaHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peannzanuu y4eOHOTO MpoekTa M (HOPMyIUPOBATh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUM IMyTEM COTJIaCOBaHUS MO3UIIMNA B X07e 00CYyX/IeHUsI 1 0OMeHa MHEHHSIMH.

OBiageHHe YHHBePCAJIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYHIECTBJIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNu U 3a/la4d, KOHTPOJIUPOBATh U IO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHINOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3(h(HEeKTUBHBIN CIOCOO0 UX PEIICHUS C YY4ETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMHUUYECKUX PEAKIUSX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JESATENbHOCTH Ha OCHOBE CaMOaHalu3a W

CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpeameTHbie pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XuMUsD OTPaXKaroT:

cOPMHUPOBAHHOCTh TPEJACTABICHUI O XUMUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOH KapTHHBI MHUpA, POJM XMMHUHU B TO3HAHUM SIBJICHUN MPHUPOIBI, B (POPMHUPOBAHHH
MBIIUICHUS! W KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM aiist
pelIeHus: MPaKTUYECKUX 3a7a4 U SKOJOTUUECKH 000CHOBAaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO
U NIPUPOJIHOM Cpelie;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHHM, KOTOpas BKJIKOYAET: OCHOBOIOJIArAKOUIUE
MOHATUSA (XUMHUYECKHUI 3JIEMEHT, aTOM, 3JIEKTpOHHAs 000JI0YKa aTOMa, MOJIEKYila, BAJIGHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMMYECKasi CBA3b, CTPYKTypHas ¢Qopmyna (pa3BépHyras U
COKpami€HHasi), MOJb, MOJSIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJIET,
(GyHKIMOHAIbHAS TPYIINA, paguKal, H30Mepus, U30MEepbl, TOMOJIOTMYECKUN psJ, TOMOJIOTH,
YTJIEBOJIOPOIBI, KUCIOPOJ U a30TCOJEPIKAIINE COCTUHEHHS, MOHOMED, TOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS OPraHUUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3BIK XUMHH; MHUPOBO33PCHUYCCKHUEC 3HAHMIA, JICKAIIME B OCHOBEC IMOHMMAaHHA
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTMYECKUEe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4eHUH U 0€30MaCHOM HCIOJIb30BAHNU BAXKHEUITNX OPraHMUYECKUX BEIIECTB B OBITY
Y MPAKTHUYECKOU NEATEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISTh XapaKTepPHbIEC MPU3HAKU MTOHITHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUS U
MpEeBpaLICHU OPraHUYECKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHOI) (GOpMYTT OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIIM MOJIEKYJ OPraHWYECKUX BEILECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABINBAThH MPUHAIICKHOCTh U3YYEHHBIX OPTraHUUECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KIAcCy/TpyIme COeAUHEHUN
(YrneBonopopl, KHUCIOPOA M a30TCOAEp KalllMe€ COEAMHEHHUS, BBICOKOMOJEKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHuA TOo cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIMKOb, TIWIEpUH, (QEeHod, (GopManbAeruj, aleTalbIerul, MypaBbUHAs
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTE€apUHOBAs KHUCIOTa, TIOKO3a, (hpPYyKTO3a,

KpaxMal, eJUTF0JI03a, TIIUIUH);



c(OPMHUPOBAHHOCTh YMEHHS OIPEICNATh BHUIbl XUMHUYECKOW CBS3M B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH IOJIOKEHUS TEOPHUH CTPOEHUS OPraHUYECKUX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTpPOCHHE, (u3HUecKue u
XMMHMUYECKHE CBOMCTBA TUIIUYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHUYECKUX BELIECTB
(MeTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeH3zo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJI, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
FeHETUYECKYIO CBSI3b MEXKIYy HUMHU YpaBHEHUSIMU COOTBETCTBYIOIMX XMMUYECKUX peakUuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOUYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HegTb, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HMX MEpPepadOTKU U MPAKTUUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

cOpPMUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHHUS 1O XUMHUYECKHM YpaBHEHHSIM
(Maccbl, 00bEMa, KOTMUECTBA HCXOHOTO BEIIECTBA MM MPOAYKTa PEaKI[H 10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOU 3HAaHUH 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, MCHOJb3YeMbIX B XHMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBICHUI
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJICIUPOBAHKE), UCHOJIb30BaTh CUCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOIOATh NMPaBUIIa MOJIb30BAHUS XUMUYECKOM MOCYA0H U
nmabopaTopHbBIM 000PYIOBaHUEM, a TAKXKe MpaBHiia 0OpallleHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHUH IUTAHUPOBATH U BBINOJIHATH XUMHUYECKUN HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HArpeBaHUM, MOJTYYCHHE ATHIICHA U U3yYCHHE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKLIMU OPIaHNYECKUX BEILIECTB, A€HATypallKsl OEIKOB IPU HarpeBaHMH,
L[BETHBIE PEAKLINU OEJTKOB) B COOTBETCTBUY C IPABIUJIAMHU TEXHUKHU O€30I1aCHOCTH NP 0OpallieHnn
C BEIIECTBaMHM M JIaOOpaTOpHBIM 000pPYIOBaHHMEM, HPEACTABIATH PE3yJIbTaThl XHMUYECKOTO
JKCIIepUMeHTa B (OpME 3aluCH YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (OpMyIHnpOBaTh

BbIBOJIbI HA OCHOBC 3TUX PC3YJILTATOB,



c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMUMHYECKYI HH(OpPMAIHIO,
MOJTy4aeM Y0 M3 Pa3HBIX HCTOYHHUKOB (CpElICTBA MaccoBOi nHpopmanuu, IHTepHET U qpyrux);

cOpPMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBWIa DKOJOTHYECKH IIEIECO00pa3HOTO
IIOBCACHUA B 6I)ITy nu pr,[[OBOﬁ NCATCIIBHOCTU B ILCIIAX COXpaHeHI/Iﬂ CBOECTO 3I[Op0BB$I nu
OKpPYKAOIIEH TPUPOTHON Cpelbl, 0CO3HABATh OTMACHOCTH BO3JCHCTBUS HA YKUBHIC OPraHU3MBI
ONPEAENEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAass cMmbica mnokasarens [IJIK, moscHATe Ha
IIpUMepax CrocoObl YMEHBIIEHHS] U IPEIOTBPALLICHUS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YEeJI0BEKa;

JUJTS O6y‘~IaIOIHI/IXC$I C OFpaHI/I‘IeHHBIMI/I BO3MOXHOCTAMU 3)10pOBB$II yMCHI/Ie HpI/IMeHHTL
3HAHUSA 06 OCHOBHBIX I[OCTyHHI)IX METOJaXx IMO3HAHUA BCIICCTB U XUMHNYCCKUX ﬂBHeHHﬁ;

JUISL CIIETIBIX W CIA0OBHISIIMX OOYYarOIIMXCS: YMEHHME HCIOIb30BaTh pelbeHO-

TOYEYHYIO cucTeMy o0o3Hauenwnit JI. bpaiins nns 3anmucu xumuueckux Gopmyd.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOGHHS Kypca «OOmas M HeOpraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUN: O XWMHUUYECKOW COCTaBISAIONICH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpA, POJM XMMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUS. U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOW JyIs
pElIeHUs MPAKTUYECKUX 33734 M KOJOTHYECKH 000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 37I0POBBIO
U IPUPOJTHOM CPEJE;

BIIQJICHUE CHCTEMOM XMMHMYECKUX 3HAaHUH, KOTOpas BKIIIOYAET: OCHOBOIOJATAroIINe
MOHATHS (XUMUYECKUN 3IIEMEHT, aTOM, H30TOIl, S-, P-, d- 2JIEKTPOHHbIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBaJCHTHAas, HWOHHAsA, MeTa/In4yeckas, BOJOPOIHAs),
KpUCTAJTIMYECKass  peméTKa, TUIBI XUMHYECKUX  PEaKIuil, pacTBOp, AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, SJEKTPOJIUTHUECKAsE TUCCOLMALINSA, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOH peaklliy, XUMUYECKOe pAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUSI ANEKTPOIUTHIECKON
aucconmanuu, nepuoanueckuil 3akon Jl. M. MenzaeneeBa, 3aKOH COXpaHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHMsSI U MPEBPAILECHHS SHEPTUM NMPU XUMUYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHHUA, JIEKAllUEe B OCHOBE MOHUMAaHUS

MNPUYNHHOCTU U CUCTCMHOCTH XUMHUYCCKHUX HBHeHHﬁ, (paKTOJ'IOFI/ILICCKI/IC CBCACHUA O CBOﬁCTBaX,



COCTaBe, MOJIyYUCHUHU U O€30MaCHOM HCIIOIb30BAHUM BAXKHEHIIMX HEOPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOMN AEITETLHOCTH YETIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTePHBIC MPU3HAKU MTOHITHHA, yCTAaHABINBATH
WX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHSATHS MPU OMHUCAHHH HEOPTaHUYECKUX
BEIIECTB U UX MPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMECHHI HCIIOJIb30BaTh XUMHUYCCKYIO CHMBOJIMKY JJISi COCTABIICHUS
dbopMysT BEIIECTB W YpaBHEHUH XUMUYCCKUX PEAKIU, CHCTEMATHYECCKYI0 HOMCHKIIATYPY
(IUPAC) u TpuBHManbHble Ha3BaHUS OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHAaK, raméHas W3BECTh, HeraméHas W3BeCTh, MUThEBAs COJa, MUPUT U
Apyrue);

c(hOopMUPOBAHHOCTH YMEHUM OTIPEIEISATH BAJICHTHOCTh U CTETICHb OKUCIIEHU S XUMHUECKHIX
AJIEMEHTOB B COSMHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKON CBsI3M (KOBAJIGHTHASI, HOHHAS,
MEeTaJUTMYECKasi, BOJIOPOJHASI) B COCAUHECHHSIX, THI KPUCTAJUTMUYECKOW PEIMIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAsl, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COCAMHEHUI;

c(hopMUPOBAaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIC)KHOCTh HEOPTaHUUECKUX BEIIECTB
10 UX COCTaBY K OMpPEACIEHHOMY KJIACcCy/TpyNIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAIIJIBI U
HEMETaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEpPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAaHHOCTh YMEHHMM pPACKpBIBaTh CMBICI mepuogndeckoro 3akoHa JI. .
MenneneeBa ©  JCMOHCTPUPOBATh  €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTCIBHYIO U
MMPOTHOCTUYECKYIO ()YHKIINH,

chOpMUPOBAHHOCTh YMEHHH  XapaKTepHU30BaTh JJICKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuoioB [leproanueckoil cucTeMbl XUMUYECKUX AeMeHToB /. M.
MenpeneeBa, HCIOJB3YS TMOHITHS «S-, P-, d-2JEKTPOHHBIC OPOUTAIN», «IHEPTETHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 10 nepuodam U rpynnam llepuoauyeckoil cucreMbl XuMuueckux sneMentos 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKUE
CBOWCTBA HEOPraHMYECKUX BEILIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYIECTBOBAaHUE
T€HETUYECKOM CBSI3M MEXKJIYy HEOPraHMYeCKHMMM BEIIeCTBAMU C IOMOILIBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpMUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATH XUMUYECKUE PEAKIUU IO Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolINX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,

W3MEHEHHIO CTEIIeHEH OKHMCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuuu, y4aCTUIO I(aTaJ'II/ISaTOpa);



c(hOpPMHUPOBAHHOCTh YMEHHUH COCTaBJIATh YPABHCHHSI PEAKIIUN PA3IMYHBIX THUIIOB, TIOJHBIC
U COKpamIEHHBbIC YPAaBHECHUS pEaKlUii MOHHOTO OOMEHA, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX TH
peaKkuu UAyT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH PEAKIMH, IMOATBEPKIAIONINE Ka4eCTBCHHBIN
COCTaB pA3IMYHBIX HEOPraHWYECKUX BEIICCTB, pPACMO3HABATh OIBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMICCKUX BEIECTB;

c(hOPMHUPOBAHHOCTh YMECHHI PACKPHIBATH CYIIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peaxiuii HoCpeICTBOM COCTaBIIEHHSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUU OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMENICHHS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMCHHH XapaKTEepPH30BaTh XHMHYCCKHAE IPOIECCHI, JIeXkallue B
OCHOBE ITPOMBIIIJICHHOTO TTOJIYdeHUSI CEPHOW KHCIOTHI, aMMHaKa, a Takke c(hopMHpPOBAHHOCTH
MPEJICTaBICHUA 00 OOIIMX HAyYHBIX MPHUHIMAIAX W 3KOJOTHYCCKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHUS C HCIOJb30BAHUEM TOHSATHUS
«MaccoBasi JI0Ji BEIeCTBA B pacTBOpe», OObEMHBIX OTHOIIEHUN Ta30B NPU XUMHYECKHX
peaxiusix, Macchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIllECTBA, MACCEe MIIN
00BbEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIUM BEIIECTB, TEIUIOBOTO 3 deKTa peakiui Ha OCHOBE
3aKOHOB COXPAaHEHHUsI MaCChl BELIECTB, MPEBPALLECHHUS U COXPaHEHUS YHEPTHH;

chOpMUPOBAHHOCTh YMEHUI COOIOATh NMPaBUIIa MOJIb30BAHUS XUMUYECKOM MOCYA0H U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUNH HSKCHEPUMEHT
(pazmokeHHe TepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklUud HOHHOTO OOMEHa, KayeCTBEHHbIE PEaKIMH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEUICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TpPaBUIAMH TEXHHKHU
0€30MacHOCTH MpU 0OpallleHNH ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, IPEACTABISATH
pe3ynbTaThl XUMUYECKOTO SKCIEpHUMEHTa B (hopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIHMX
peaxiuii 1 GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YNIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHH KPUTHYECKH aHAIM3MPOBATh XUMHYECKYI0 HH(OPMAIHIO,

MOJIYy4aCM Y10 U3 pa3HbIX UCTOYHUKOB (CpCI[CTBa MaccoBOit KOMMYHUKAIUH, I/IHTCpHCT )41 I[pyrI/IX);



cOpPMHUPOBAHHOCTh YMEHHM COOMIOATH TMpaBWIa DKOJOTHYECKH IIEIECO00pa3HOTrO
IIOBCACHHUA B 6BITy nu TpYI[OBOf/'I NCATCIIBHOCTU B ILCIIAX COXpaHeHI/Iﬂ CBOCTO 3IIOpOBB§I nu
OKpYKaoIIeld MPUPOTHON Cpe/bl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS HA KHBBIC OPTaHU3MBI
OmnpeeNEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicHaTes Ha mpuMepax crocoObl
YMeHI)IHCHI/Iﬂ nu HpeIIOTBpaHIGHI/ISI nux BpeI[HOFO BO3[[€I\/JICTBI/I$[ Ha OpFaHI/I3M YCJIOBCKaA,

JUISA O6y“IaIOHII/IXC$I C OFpaHI/I'-ICHHI)IMI/I BO3MOKXHOCTAMN 3I[OpOBI)$[Z yMCHI/Ie HpI/IMeHSITB
3HAHUSA 06 OCHOBHBIX I[OCTYHHBIX METOdaX ITO3HAHNA BECIICCTB U XUMHUYCCKUX HBHGHI/If/'I;

JUISL  CIIETIBIX W CIA0OBHISIIMX OOYYarOIIMXCS: YMEHHME HCIOIb30BaTh pPelbeHO-

TOYEYHYIO cucTeMy o0o3Hauenuit JI. bpaiins nns 3anucu xumuueckux Gopmys.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOd XMMHHU
[Ipenmet oprannuecko xumun. Teopus
. bubnuoreka [JOK
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 0 3
https://m.edsoo.ru/7f41cc74
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHble yraeBoaOPOAbI — AJIKAHBI 2 0 2
pel e HOPOA https://m.edsoo.ru/7f41cc74
29 HenpenenbHbie yrieBoIOPOIbl: aJKEHBI, 6 0 6 bubnuoreka [IOK
) AJIKaJIEHbI, aJIKUHBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
2.3 A €CKHE yriie 2 0 2
POMBTIHECIHE YIIEBOROPOAE! https://m.edsoo.ru/7f41cc74
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOJIOB 3 1 ) bubnuorexa [JOK
' U UX mepepadboTKa https://m.edsoo.ru/7f41cc74
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 3 0 3 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
39 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 0 7 bu6mmoreka [JOK

CrnoxHuble 3¢upbl

https://m.edsoo.ru/7f41cc74




bubmuoreka [JOK

3.3 VYrieBoabl 3 2
https://m.edsoo.ru/7f41cc74
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 3 3 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Hroro no pazgeny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bongokna 2 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 1

I[TPOTPAMME




11 KVIACC

KoaunuyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenune atoMoB. Ileproanueckuii 3aK0H
P pHoA bubmmoreka [IOK
1.1 u [lepuoanueckas cucteMa XMUMHUYECKUX 3 0 3
https://m.edsoo.ru/7f41cc74
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasue 4 0 4 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41cc74
bu6 OK
1.3 XHUMHUYECKUE PEAKITUU 6 1 5 nomorexa I
https://m.edsoo.ru/7f41cc74
bu6 OK
Hroro no pazneny 13 nommoreka L
https://m.edsoo.ru/7f41cc74
Pasznen 2. Heoprannueckast Xumusi
2.1 Merasuisl 6 0 6 Eubmorexa HOK
https://m.edsoo.ru/7f41cc74
2.2 Hemertamisr 9 1 8 bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
)3 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX ) 0 ) bu6mmoreka [JOK
' BEIIECTB https://m.edsoo.ru/7f41cc74
bu6 K
Hroro no pazneny 17 nommotexa [0
https://m.edsoo.ru/7f41cc74
Pasznen 3. Xumus H :KN3HL
b K
3.1 XUMHS U )KU3Hb 4 0 4 nomotexa O

https://m.edsoo.ru/7f41cc74




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

32




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
| [Ipeamer opraHn4ecKoOi XUMHH, €€ | 0 | bubnuorexa [JOK
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHNE https://m.edsoo.ru/7f41cc74
Teopus cTpoeHHsI OpraHU4YeCKUX
. N bubmuorexa [JOK
2 coenuHeHuil A. M. byriepoBa, €€ OCHOBHBIE 1 0 1
https://m.edsoo.ru/7f41cc74
MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 Ooprann4eckux BemectB. Homenknarypa | 0 1 bubnuoreka [IOK
(cucTemaTuyeckas) U TpUBUAIbHBIC https://m.edsoo.ru/7f41cc74
Ha3BaHUs OPTraHMYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | 0 1 bubnuoreka [IOK
TOMOJIOTUYECKUH PsJT https://m.edsoo.ru/7f41cc74
5 MertaH u 3TaH — npocTeuIme | 0 1 bubnuorexa [JOK
NPEACTABUTENMN AJIKAHOB https://m.edsoo.ru/7f41cc74
. bub K
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 0 1 uoamorexa O
https://m.edsoo.ru/7f41cc74
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE | 0 1 bubnnoreka [JOK
NPEACTABUTENM AJIKEHOB https://m.edsoo.ru/7f41cc74
8 [Ipaktuyeckas pabora Ne 1. «Ilomyuenue | 0 | bubnuoreka [IOK

OTUJICHA U U3YYCHUC €TI0 CBOMCTBY

https://m.edsoo.ru/7f41cc74




Anxanuensl. byraguen-1,3 u

bubmuoreka [JOK

9 MeTunoyraauen-1,3. Tlonyyenne
https://m.edsoo.ru/7f41cc74
CUHTETUYECKOTO KaydyKa U PE3UHBI
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,
10 TOMOJIOTHYECKUH psi. ALlETHIIEH bubnmorera [TOK
N PAA https://m.edsoo.ru/7f41cc74
MPOCTEHIINI MPECTABUTEh AIKUHOB
1 Beruncnenus o ypaBHEHHUIO XUMHYECKOU bubnuorexa [JOK
peakuuu https://m.edsoo.ru/7f41cc74
2 Apenbl: 6eH30J1 U TOJIyoJ. TOKCHYHOCTD bubnuorexa [JOK
apeHoB https://m.edsoo.ru/7f41cc74
13 I'eneTnueckas cBs3b yrieBOJA0POIOB, bu6moreka [IOK
NpUHAQIEKANUX K pa3IMYHBIM KilaccaM https://m.edsoo.ru/7f41cc74
IIpupoaHbIe HCTOYHUKU YIIIEBOIOPOIOB:
bap N T P bu6mmoreka [IOK
14 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl,
N https://m.edsoo.ru/7f41cc74
HeTh ¥ MPOAYKTHI e€ epepadoTKH
[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB:
bip N o P bu6mmoreka [IOK
15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl,
. https://m.edsoo.ru/7f41cc74
HeTh ¥ MPOAYKTHI €€ epepaboTKH
16 KonTtponbHas padoTa no pasaery bubnuorexa [JOK
«YTI€BO10POIbD) https://m.edsoo.ru/7f41cc74
17 [IpenenbHble OJHOATOMHBIE CIUPTHI: bubnunoreka [JOK
METaHOJI U 3TaHoJ]. BogopoiHas cBsA3b https://m.edsoo.ru/7f41cc74
13 MHOroaroMHble CIUPTHI: ITHUICHIIUKOJIb U bubnunorexa [JOK
TIIULEPUH https://m.edsoo.ru/7f41cc74
19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE U bubnuoreka [IOK
XMMUYECKUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/7f41cc74
20 Anpaeruapl: GopMalbIeTua U alleTalbIeTU . bubnuoreka [IOK

AnetoH

https://m.edsoo.ru/7f41cc74




OaHOOCHOBHBIE NPE/IENIbHBIE KAPOOHOBBIE

bubmuoreka [JOK

21
KHUCJIOTBI: MypaBbUHAS U YKCyCHas https://m.edsoo.ru/7f41cc74
2 [Ipaktuyeckas padora Ne 2. «CBoiicTBa bubnuorexa [JOK
pacTBOpa YKCyCHOM KHCIIOTBI» https://m.edsoo.ru/7f41cc74
CreapuHoBas ¥ OJICMHOBAsI KUCIIOTHI, KaKk
bubmmoreka [{OK
23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
https://m.edsoo.ru/7f41cc74
KHCJIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnuoreka [JOK
KHCJIOT, HX MOIOIIIEE JICHCTBHE https://m.edsoo.ru/7f41cc74
CrnoxHbIe Y(QUPBI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KHCIIOT. [ HIPOITN3 CIIOKHBIX Bubnmorexa [IOK
P - HAp https://m.edsoo.ru/7f41cc74
3¢upoB
26 Kupsl: runposns, npuMeHeHue, bubnuoreka [JOK
OuroJIoTHYeCcKasi poJIb )KUPOB https://m.edsoo.ru/7f41cc74
VYrneBospl: cocTaB, KjlaccupuKarius.
. bu6mmoreka [IOK
27 Baxwueiine npencTaBuTeNu: ria0K03a,
https://m.edsoo.ru/7f41cc74
(dbpykTo3a, caxapo3a
)3 Kpaxman u nemitono3a Kak NpupoHbIe bubnuorexa [JOK
IIOJIMMEPBHI https://m.edsoo.ru/7f41cc74
KountponbHas pabota no paszaen
29 «Kncio oL[coLI[)e JKarue 5 FaHI/I}‘]{eCKI/Ie Eubmorexa HOK
p p p https://m.edsoo.ru/7f41cc74
COCTMHEHUS»
30 AMWHBI: METUJIAMUH U aHWJIWH bubmorexa HOK
https://m.edsoo.ru/7f41cc74
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
bu6mmoreka [JOK
31 OpPraHUYECKUE COCTUHEHUS, UX

OMOJIOTHYECKOE 3HAUCHHE. Ilentunpl

https://m.edsoo.ru/7f41cc74




1 benku kak npupoHbIe 1 | bubnuorexa [JOK
BBICOKOMOJIEKYJIAPHBIE COETUHEHUS https://m.edsoo.ru/7f41cc74

13 OcHOBHBIE IOHATHUSI XUMUHU | | bubnuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://m.edsoo.ru/7f41cc74
OcCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1 1 bubmmorexa [TOK

Y1Ap s ' https://m.edsoo.ru/7f41cc74
[ImacTmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34 3

[TPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl

| XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS | 0 1 bubnuoreka [JOK
KOH(UTYpaIus aToMOB https://m.edsoo.ru/7f41cc74
[Tepuonnueckuii 3akoH u [lepuoanueckas

) cucTeMa XUMHUYeCKuX 3yemMenToB JI. W. 1 0 1 bu6moreka [IOK
MeneneeBa, uxX CBSI3b C COBPEMEHHOM https://m.edsoo.ru/7f41cc74
TEOpHUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB M UX COEMHEHUH MO

3 rpyIaM U nepuojaM. 3HaueHUe | 0 1 bubnuoreka [IOK
NEPUOJUYECKOTO 3aKOHA U CUCTEMBI https://m.edsoo.ru/7f41cc74
xuMmudeckux daeMmenToB .. Meneneena B
Pa3BUTUHU HAYKU
Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€

. bu6mmoreka [JOK
4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 0 1
https://m.edsoo.ru/7f41cc74
cBs3u. Bonopoanas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.

5 Crenenb okucneHus. Bemecrna | 0 1 bubnuoreka [JOK
MOJIEKYISAPHOTO U HEMOJIEKYJISIPHOTO https://m.edsoo.ru/7f41cc74
CTPOEHHUS
[Tonsarue o aucnepcHbIX cucremax. MicTunubie

bub6mmoreka [JOK
6 U KOJUIOUJHBIE pacTBOPBL. MaccoBas 101 1 0 1

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/7f41cc74




Krnaccudukarus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas

bubmuoreka [JOK

7
CBS3b HEOPraHMYECKUX BEIIECTB, Pa3InYHbIX https://m.edsoo.ru/7f41cc74
KJIaCCOB
Krnaccudukarus XuMHYECKUX pEeakIui B
HEOPraHUYECKOW ¥ OPraHUYECKON XUMUHU.
bubmmoreka [{OK
8 3aK0oH COXpaHEHHUs MAcChl BEIIECTB; 3aKOH
https://m.edsoo.ru/7f41cc74
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPU
XUMUYECKUX PEAKITUIX
9 Ckopoctb peakiiui. OOpaTrMble peaklnu. bubnuoreka [JOK
XHWMHYECKOE paBHOBECUE https://m.edsoo.ru/7f41cc74
[IpakTnueckas padora Ne 1. «Biausiaue
bu6moreka [IOK
10 pa3auyYHbIX (PAKTOPOB HA CKOPOCTH
. https://m.edsoo.ru/7f41cc74
XUMUYECKON PEAKLUN»
DnekTpoauTuyeckas gucconuanus. [lonarue o
1 BOJIOpoiHOM Moka3zatene (pH) pactBopa. bubnuoreka [IOK
Peakiiun nonHoro oomeHna. ['maposms https://m.edsoo.ru/7f41cc74
OPraHWYECKUX U HEOPraHUYECKUX BEIIECTB
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.
bu6mmoreka [JOK
12 [TonsaTre 006 3MEKTPOM3E PACIIABOB U
. https://m.edsoo.ru/7f41cc74
pacTBOPOB cojiel
13 KonTtponbHas pabota no pasaeny bubnunoreka [JOK
«Teopernyeckne 0OCHOBBI XUMH M https://m.edsoo.ru/7f41cc74
Meramisl, ux nonoxenue B [lepuoanueckoit
cUCTEME XUMUYECKUX 3eMeHToB Jl. .
bub6mmoreka [JOK
14 MenneneeBa 1 0COOEHHOCTH CTPOEHUS

aTomoB. O01ue puzndyeckre cBONCTBa
METaJJIOB

https://m.edsoo.ru/7f41cc74




CrinaBel METALIOB. DJIEKTPOXUMUYECKUH AL

bubmuoreka [JOK

15 .
HAIIPsKECHUU METAILIOB https://m.edsoo.ru/7f41cc74
XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB
. . . . bubnuorexa [JOK
16 (HaTpUii, KM, KAJIBIIMIA, MarHUH,
. . https://m.edsoo.ru/7f41cc74
QTIOMUHUN) U UX COCTMHEHUN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubnuoreka [JOK
COCJIMHEHU I https://m.edsoo.ru/7f41cc74
13 XuMHYecKrue CBOMCTBA IIMHKA, JKeJle3a U UX bubmmoreka [{OK
COCJIMHEHU I https://m.edsoo.ru/7f41cc74
[IpakTnueckas pabota Ne 2. "Pemienue
bu6moreka [IOK
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" https://m.edsoo.ru/7f41cc74
«MeTtamb»
Hewmerannsl, nx nonoxxkenue B [lepuoandeckoi
bu6mmoreka [IOK
20 CUCTEME XMMHYECKHUX 3y1eMeHToB JI. H.
https://m.edsoo.ru/7f41cc74
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYeCcKre CBOMCTBA HEMETAIIIOB.
bu6mmoreka [IOK
21 AmtoTponsi HeMETauIoB (Ha IpUMeEpe
https://m.edsoo.ru/7f41cc74
KHCJIOpoJia, cephl, hochopa u yriepoaa)
” XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX bubnuorexa [JOK
COEIUHEHUN https://m.edsoo.ru/7f41cc74
3 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux bubnuoreka [JOK
COEIUHEHNN https://m.edsoo.ru/7f41cc74
4 XHUMHUUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U bubnuoreka [JOK
UX COEINHEHUIN https://m.edsoo.ru/7f41cc74
)5 [IpuMmeHeHNne BaKHENIINX HEMETAIOB U UX bubnuoreka [IOK
COEeIMHEHUN https://m.edsoo.ru/7f41cc74
26 O06o01IeHre U cucTeMaTr3alus 3HaHUH 110 bubnmuoreka [JOK

TeMe «Hemeramiey. BeruuciaeHus mo

https://m.edsoo.ru/7f41cc74




YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Permenune
bub6mmoreka [{OK
27 SKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME 1 1
" " https://m.edsoo.ru/7f41cc74
Hemerannsr"»
)% KonTtponeHast pabota o Temam «MeTauiby | | 0 bubnuorexa [JOK
«Hemertammbny https://m.edsoo.ru/7f41cc74
29 Heoprannueckue n opraHu4ecKue KHCIOTHI. | 1 bubnuoreka [JOK
Heoprannueckue 1 OpraHn4ecKrue OCHOBAHMS https://m.edsoo.ru/7f41cc74
AMdoTepHbIe HEOPraHUYECKUE U
30 OpraHnveckue coeAuHeHus. [ eneTnueckas 1 1 bu6moreka [IOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX https://m.edsoo.ru/7f41cc74
BEIIIECTB
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,
. . bu6mmoreka [IOK
31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 1
https://m.edsoo.ru/7f41cc74
Pa3BUTUU MEIULUHBI
IIpencrasnenus 00 O0MMX HAYYHBIX
P i bu6mmoreka [JOK
32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1 1
. https://m.edsoo.ru/7f41cc74
BOKHEMILKX BEUIECTB
bub e OK
33 YenoBek B MUpE BEIIECTB U MaTEPUAIOB 1 1 nommorexa L
https://m.edsoo.ru/7f41cc74
bub K
34 XuUMUS U 3I0pOBBE YEJIOBEKA 1 1 nommotexa [0
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 32




YYEBHO-METO/JUYECKOE OBECIHIEYEHUE OBPA30OBATEJIbBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» Xumus / I'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A., AKunoHEepHOE 00IIECTBO

«M3narenscTBO «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. T'abpuensan O.C. HactonbHast kaura ans yuurens. M.: biauk u K, 2022.

2. Xumus. 10 knacc: KOHTPOJIbHBIE U TPOBEPOUHbIe paboThl K yueOHuky O.C.

3. lN'abpuensana «Xumus. 10 knacc. bazossiit yposens» / O.C. I'abpuensn, [1.H. bepeskun, A A.
VYmakoBa u 1p.. — 3-e u3n., crepeoturt. — M.: [Ipoda, 2022. — 253, [3] c.

4. Tadbpuensu O.C. «Xumus. 10 xkmacey. Pabouas rerpans. M.: JIpoda, 2020

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETU UHTEPHET
1. Enunas komnexius [udppossix O6pasoBarelibHbIX PecypcoB» (Habop U(POBBIX
pecypcoB k yueonnkam O.C. I'abpuensna) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php — xxypHan «Xumus».
3. http://him.1september.ru/urok/- Matepuains! k ypoky. www.edios.ru —
4. www.km.ru/education - yaeOHbIC MaTepHaIIbI U clioBapu Ha caite «Kupwmin u Medoauit

5. http://djvu-inf.narod.ru/ - anexTpoHHas OuOIMOTEKA
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