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HOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa o X¥uMuM Ha ypOBHE CpeHero o0uiero oopa3oBanus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpa3oBanuu B Poccuiickoi
®denepaunn», TpeOoBaHMI K pe3yiabraTaM OCBOeHHS (dedepanbHON 00pa3oBaTeIbHOU
nporpammsel cpennero odmiero oopazoanus (OOII COO), npeacraBinenusix B DegepanibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctanmapte COO, ¢ yuérom Konmenmuu mpemnojaBaHus
yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peanu3yronIMX OCHOBHbIE 00pa30BaTelIbHbIE IPOrPAaMMBbI, 1 OCHOBHBIX MOJ0XkeHUN «CTparerun
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoya ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHUHU, K ONPEACICHUIO OO0IIen
cTpareruu oOy4eHUsI, BOCIUTAHMS U Pa3BUTH 00y4alONINXCS CPEACTBAMU YYEOHOTO MpeaMeTa
«Xumusa» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUJIM KOHILIETITYaJdbHBIC TOJIOXKEHUS
®I'OC COO o0 B3aMMOOOYCIOBIEHHOCTH LENEH, COmepkKaHUs, PpEe3YyJIbTaTOB OOy4YeHUS U
TpeOOBAHMI K YPOBHIO MTOATOTOBKH BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBINYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHu3alliM, SBIAETCS HEOTBEMJIEMOM 4YacThl0 HX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAOIIMM 3TAllOM pEau3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IEHHOCTEH, MPUCYIIUX LEJIOCTHOW CHUCTEME XHUMHUYECKOro 0O0pa3oBaHusl. OTH IIEHHOCTHU
KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (HOPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYpbI
YEeJIOBEeKa, a TaKXKe DSKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U
npUpoaHOH cpene. PeanusyeTcs xumuueckoe o0pa3oBaHue 00ydarOIIUXCsl HA YPOBHE CPETHETO
oO1iero oOpa3oBaHMs CPeICTBAMM y4E€OHOro mpeaMera « XUMHs, COAECPHKAHUE U MOCTPOCHUE
KOTOPOTO OINpEAENICHbl B MPOrpaMMe MO XHUMHH C YYETOM CHEHU(PUKH HAYKH XHUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI M B MATEPUAIBHON KU3HU OOILECTBA, a TAKXKE C YUETOM OOIIMX
1eleil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPEIHEro OOIIEro
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK 3J€MEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTIPAET 0COOYIO0 POJb B COBPEMEHHOMN
IMBWIN3ALMK, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOW KyinbTypbl. OHA BHOCUT CBOW BKJIAJ B
(dbopMHpOBaHUE PALIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE LIEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MHUpPE KaK O €IMHCTBE IPUPOBI U YEJIOBEKA, KOTOpoe (GOpMUPYETCS B XUMHUHU
Ha OCHOBE NIOHMMAaHHs BEIIECTBEHHOTO COCTAaBA OKPYKAIOLIET0O MUPA, OCO3HAHMS B3aMMOCBSA3U
MEXAY CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOXHBIMU OOJIACTSIMU TPUMEHEHUSI.

TecHO B3aMMOAECHCTBYS C JAPYITMMH €CTECTBEHHBIMHM HAyKaMH, XHMHS CTaja
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTYpbl, HEOOXOIHMMBIM YCIIOBUEM YCIIECIIHOTO Tpyla U
AKU3HHU Kaxa0ro wieHa obuiectsa. CoBpeMeHHasi XUMHs KaK HayKa CO3MJIaTeNbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTMI HallpaBjiieHa Ha pelIeHHe I00ajJbHBbIX MPOOJIEeM YCTOWYMBOIO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTMYECKOM O€30MacHOCTH U
OXpaHbI 3J0POBbSI.

B coorBercTBUM ¢ OOUIMMHU LEISIMH W NPUHLMIIAMH CpPEIHEro oOIero oOpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHb U3YUEHHS) OPUEHTUPOBAHO
NPEUMYILECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOIUMYIO UM JJIs
BBIPA0OTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COILIMYMAa,
IPOAODKEHHST 00pa3oBaHUs B Pa3jIMYHBIX O0JIACTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocraBimsOmMUMHI  TIpeaMeTa «XUMUS» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011ast 1 HeOpraHuyecKasi XMMHS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUS KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HayKH: CUCTEMa 3HAHUM 110 HEOPTAaHUYECKOM XUMUH (C BKIIFOUCHUEM
3HaHUN U3 00IIe XMMUU) U OpraHudyeckorl Xxumuu. opMHUpPOBAHUE JAHHOW CUCTEMbl 3HAHUUN
Opy U3YYEHUHM MpenMeTra o0ecreyrMBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOrooOpasus
BEILIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckas Xumusi» u «O0mas 1 Heopranuyeckas
XUMUs» cHOpMUpPOBAHA B MPOrpaMMe MO XMMHUHM Ha OCHOBE CUCTEMHOTO MOAXO0JAa K U3YUYEHHIO
y4eOHOro Mmarepuana u OOyCJOBJI€HAa HMCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha
ONPENEIIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMMHUHU BEIIECTBA



pacCMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHSI OPTaHUYECKUX COCAUHEHHM, a
TaKXE€ Ha YPOBHE CTEPEOXMMHUYECKUX W DJIEKTPOHHBIX NPEICTABICHUN O CTPOCHHUH BEILECTB.
Ceenenust 00 M3y4yaeMbIX B Kypce BEIIECTBaX NAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CJIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeNMHEHUH. B Kypce opraHmdeckod XUMHUH MOTy4aroT
pa3BuTue C(HOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEpPBOHAYAIbHBIC
IPEICTABICHUS O XUMUYECKOHN CBA3M, KJIACCU(PUKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBONCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yIIOM 3peHHsI B mpeamere «XuMHs» 0a30BOro ypOBHS pPaccMaTpHUBAETCS
U3yUYEHHBI HAa YPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs TEOPETHUUYECKUN MaTepual u
(akTOIOTHUECKUE CBEICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTHU, B Kypce
«OO0111as1 1 HeopraHu4eckass XuMHUs» O0yUYaroIIUMCS MPEIO0CTABISETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE MEPUOJMYECKOIO 3aKOHAa C OOLIETEOPETUYECKHX W METOJAOJOTMYECKUX IO3HIIHM,
IyO’Ke TOHATh HCTOPUUYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00o0Imaromei 10
OOBSCHSIOIIEH W MMPOTHOZUPYIOIICH.

Ennnas cucrtemMa 3HaHUMM O BAXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHUH, a TAK)KE O XUMHUECKHUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKaHUs
nononHsieTcs B Kypcax 10 w11  kjaccoB 3reMeHTamMu  COAEpKaHUS, HMEIOIIUMHU
KyJAbTYPOJOTUYECKMI M TNPUKIAJHOM Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHH C JPYTMMH HAyKaMH, PACKPBIBAIOT €€ pPOJIb B IIO3HABAaTEIbHOM U
PAKTUYECKON JESATENBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAUYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh UH()OPMALIMIO U IPUMEHSATH €€ ISl MOMOJIHEHUS] 3HAHUM, PEIIeHUS
WHTEIJUIEKTYAIBHBIX U DKCIIEPUMEHTAJIBHBIX HCCIEI0BATEIbCKUX 3a7ad. B memom conep:kaHue
y4eOHOTro mpeaMera « XUMHUs» JAaHHOTO YPOBHS U3YUYEHHS] OPUEHTHUPOBAHO HA ()OPMHUPOBAHUE Y
00y4aroIMXCcsi MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PHIIOCO(CKUX HAEH, TAKUX KaK:
MaTepUAJIbHOE €IMHCTBO HEOPTaHUYECKOIO M OPraHUYeCKOTO MHpa, OOYCIOBIEHHOCTh CBOICTB
BEIIECTB HMX COCTAaBOM M CTPOEHUEM, IO3HABAEMOCTb NPUPOAHBIX SBIECHUW MyTEM
HKCIIEPUMEHTA M pEHIEHUS NPOTUBOPEUMI MEX]Iy HOBBIMU (PaKTaMHd H TEOPETUYECKUMU
NPENNOChUIKAMHU, OCO3HAHHME POJM XHMHHM B PEIICHHH 3KOJOTMYECKUX MpoOieM, a TaKkKe
npoOieM cOEpekeHUsT HPHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepHUasoB.

B mnnaHe pemeHuss 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMAIM3alMU OOyYaroIIUXCs
IPUHATBIE TPOTPAMMON IO XMMHUHM NOAXOABI K OIPEACICHUIO CONEPKAHMSA U IOCTPOCHUS
npenMeTa MpeaycMaTpuBatoT (OPMUPOBAHNE YHUBEPCATbHBIX YUEOHBIX EUCTBHM, UMEIOIIUX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JIESITEIIBHOCTU: PEIICHUs MPOOIeM, MOUCKA, aHAIn3a
U 00paboTku HHGPOPMaLUH, HEOOXOMUMBIX MJIi NPUOOPETEHHS] ONbITA MPAKTUYECKOU U
MCCIIE0BATENBCKON IESITENBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IO3HAHUN XUMHH.

B npakTuke npenojaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOT'O OOILIET0 00pa3oBaHUs, TaK U
Ha YpPOBHE cpeAaHero oOmiero oOpa3oBaHUsA, TPU  OMNPEACICHUM  COAEpKATeIbHON
XapaKTEPUCTUKU LEJIeW W3y4EHUs NPEIMETa HANPABICHUEM IIEPBOCTENEHHOW 3HAYUMOCTH
TPaAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XMUMHUYECKOM HayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTUYECKOW IEATEIBHOCTH YEJIOBEKA W KAk OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KylIbTyphl. C METOOAMYECKOM TOYKM 3PEHUS TaKOM NOIXOA K
ONPENEIICHNIO LIETIEH N3YUYEHHUS PEIMETA SIBISETCS BIIOJIHE ONPABIAHHBIM.

CormacHO TaHHOW TOYKE 3PEHUS IVIABHBIMU LEISMH M3YYEHHUs MpeaMera «XUMHsD Ha
6a30BoM ypoBHe (10 —11 kJ1.) siBASIFOTCS:

e (opMHUPOBAaHME CHUCTEMbl XHUMHUYECKHUX 3HAHMM KakK BaKHEHIIeH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE MOHATHS,
(dyHlaMEeHTAJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHHe U Pa3BUTHE NMPEICTABICHUNA O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX peakUuuid, HeOOXOAUMBIX NIl TPUOOPETEHUs] YMEHU OpPHUEHTHPOBATHCS B



MUpPE BEIIECTB U XUMUYCCKHUX SIBIICHHUI, IMEIOIITUX MECTO B MPUPOJIE, B MPAKTUUECKON 1
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HaONIOACHUEM H
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TPaBHI OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ aTum, copepxarenbHasi XapakTepUCTUKa LeJe M 3a7ay U3yueHus MpenMeTra B
nporpaMMe Mo XMMUHU YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMHU
B CHUCTeMe cpeaHero obOmiero oOpaszoBanusi. CerofgHs B MPENOJaBaHUM XUMHUHM B OOJbIIEH
CTeMeHH OTHAETCS MPEANOYTEHHE TMPAKTUUYECKONM KOMIIOHEHTE COJEp)KaHus OOy4YeHHS,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00I1€00pa30BaTeIbHOM  OpraHu3alluu,
BJIAJICIONIETO HE HAOOPOM 3HaHMM, a (PYHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSIMU aKTUBHOTO TIOJYYCHHs 3HAHUW M MPUMEHEHUS MX B PEATbHOM KU3HH VISl pEIICHUS
MPAKTHYECKHUX 3a]1ay.

B cB3m Cc 3TUM Tpu U3ydYeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKUe MU U 33/1a4H, KaK:

amanrtaius  oOy4yaromuxcs K  yCIOBHSIM  JAMHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMuUpOBaHUE WHTEIUICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TMPUHSATAIO TPAMOTHBIX pENICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopMupoBaHue y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIUH),
UMEIONINX YHUBEPCATIbHOE 3HAYCHUE TS PA3IMYHBIX BUAOB JICATEIBHOCTH: PEIICHUS MPOOIIEeM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpPMAIMK, HEOOXOIUMBIX Jii NPUOOPETEHHS OIbITa
JESITEIbHOCTH, KOTOpash 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TAK)KE JJST OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW O€30MmacHOCTH XapakTepa BIWSHUSA BEIIECTB W XUMHUYECKHX
MPOIECCOB Ha OPTraHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEH
00y4aroIuXcs: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpPETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH, UCTIOIH30BATh COBPEMEHHBIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH IS TTOMCKA M aHaln3a yueOHON U HayYHO-TIOMYJISIPHON HHPOpPMALIU XUMHYECKOTO
COJIEpIKaHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIINUXCS ACCOMUATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HAOTIONATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMEI, B
YaCTHOCTH, NPH TNIAHUPOBAHUH M TIPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA,

BOCIIUTaHHE Yy OOyYarommxcsi yOeKIEHHOCTH B TyMaHHUCTHYECKON HampaBIeHHOCTU
XUMHH, €€ BaXHOW pOIM B  pEIICHWH [IOOAJIBHBIX  MPOOJIeM  palMOHAIBHOTO
IIPUPOJIOTIONIB30BAaHNs, TOIMOIHEHUSI YHEPIeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K TPUPOAEC M CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OTBITA UCIIOIB30BAHUS MOTYYCHHBIX 3HAHUW /ISl IPUHSATHUS
IPAMOTHBIX PEIICHUHA B CUTYAIUAX, CBI3aHHBIX C XUMUYCCKUMH SIBJICHHUSIMHU.

B yueOHOM miaHe cpeaHero ooOmiero oOpa3oBaHUs MpeaMET «XUMUs» 0a30BOr0 YpPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00macTn «EcTecTBeHHO-HayYHbIE TPEAMETHI.

OO1ee yuCIO 4acoB, OTBEACHHBIX I U3yUEHUS] XMMHUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmiero obpazoBanus, coctarisieT 68 yvacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11
KJ1acce — 34 yaca (1 qac B HEJIETTIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMUU

[IpenmeT oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYyUYEHUU
HOBBIX BEILIECTB W MaTephasioB. Teopusi CTPOEHUS OpraHuyYecKuX coeauHeHud A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
['omomnorus, nzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKHX COCIUHEHUAX — OJUHApHbIC U
KpaTHbIE CBA3H.

[IpencraBnenne o0  KiIaccU(pUKAUM  OpraHUYEcKUX  BemiecTB.  HomeHkmarypa
OpraHUYeCKUX COCIUHEHMH (CUCTeMaTHdecKas) W TPUBUAIBHBIC Ha3BaHMUS BaKHEHIIMX
Ipe/ICTaBUTEIeN KIIaCCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METO/Ibl M3YYEeHUS BEIIECTB M UX MPEBPAILCHUN: O3HAKOMJICHUE C
oOpasliaMy OpraHMYeCKUX BEIIECTB W MaTepHuallaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHME JEMOHCTPALMOHHBIX OMNBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB IMPU HarpeBaHUM (TUJIaBieHHE, OOYIJIMBaHUE W
TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHI psAd. MeTraH W 3TaH — MpOCTEUIINE
MPECTAaBUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUs ), HAXOXKJEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUI PSZ. DTUJIEH U MPONUIEH — MPOCTEUIIINE
MPEICTAaBUTENN AJIKEHOB: (PU3MUYECKHME U XMMHYECKHUE CBOMCTBa (peakuuu THIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THApATAIlUU, OKUCJICHUS U MOJIMMEPU3AIUN ), TOTYyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyranguen-1,3 u metunOyTagueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUIINI TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3MUECKUE U XUMUYECKHE
CBOMCTBA (peakUWU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apenbl. benson: cocrtaB, crpoenHue, (pumyeckre M XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/m) MOJIyYEHUE W NpHUMEHEHHue. lonyon: cocmas, cmpoeHue,
Qu3suuecKkue u xumuyeckKue ceotcmea (peakyuu 2an02eHUpoOsanUs U HUMpo8anus,), noiyyeHue u
npumenenue. 'TOKCMYHOCTh apeHOB. [eHeTnueckas CBs3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YTIIEBOAOPOIOB. [IpupoaHblil Ta3 U nomyTHbIE HE(QTSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl miepepabOTKuM HedTH: TEeperoHka, KpEeKUHT
(TepMuYeCKUil, KaTaIuTUIECKui), nuponus. [IpoaykTel nepepadoTku HEPTH, X MPUMEHEHUE
B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHBIN yroyib ¥ MPOIYKTHI €T0 MepepadoTKH.

DKCIEpUMEHTAIbHBIE METO/bl U3YyUCHHS BEIIECTB M UX MPEBPALICHUI: 03HAKOMIICHUE C
oOpasiaMu TIacTMace, KayaykoB U pe3uHbl, Kojuiekiuu «Hedtb» u «Yromwy, MmonenupoBanue
MOJIEKYJI YIJIEBOJIOPOJOB U TaJOTCHONPOM3BOAHBIX, TPOBEACHNUE NPAKTHUYECKOW PaOOTHI:
MOJIYYEHHUE ITUIICHA U U3YUYECHHE €T0 CBOMCTB.

Pacuérnbie 3anaun.

Beluucienuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsopoacoaep:xamme oprannveckue cCoeJUHEHUsI

[IpenenbHble OJHOATOMHBIC CHUPTHL. MeETaHON W 3TaHON: CTpOCHHE, (DU3UYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKUHUHM C aKTUBHBIMH METAJJIAMH, TAJIOT€HOBOJIOPOJAMHU, TOPEHUE),
NpuUMEHEHUE. BOAOpOoAHbIE CBSI3M MEXAY MOJEKyJIaMH CHupToB. JleHMcTBME MeETaHoJia U
ATaHoJa Ha OPTaHU3M YEJIOBEKa.

MHoroaroMHbI€ CIHUPTHL. OJTWICHIJIMKOIb W TJIUIEPHH: CTpoeHue, (U3MYecKue u
XUMUYECKHE CBOMCTBA (B3aMMOJEIICTBHE CO IIEIOYHBIMA METAJUIAMH, KAYECTBEHHAsI PeaKIUs




HAa MHOTrOaToMHbIe cnupThl). JleiicTBUe Ha opraHu3M uesoBeka. [IpuMeHeHue miulepuHa M
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3HUYECKHE U XHUMHYECKHE CBOMCTBA. TOKCHMYHOCTH
(denona. [Ipumenenue denona.

Anpaerunbl U xemowusi. DopMmanbAeTuj, aleTadbIeTH]: CTpPOCHUE, (PU3MUECKUE U
XUMUYECKUE CBOWCTBA (pPEaKIMM OKHUCJICHHS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC DPEaKIUu),
MOJTy4YeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pU3MYecKue W XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kiacca KHUCIOT,
peakius dTepuduKanum), noydeHue u npuMmenenre. CTeapuHoBasi U OJICMHOBAsI KUCJIOTHI Kak
IPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOIIIEE JICHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruosgornyeckas posib KUPOB.

VYrieBobl: cocTaB, KiaccuuUKalys yriaeBoaoB (MOHO-, TU- U TIoJucaxapusl). [roko3a —
NpOCTEUIINKA MOHOCAXapua: 0COOCHHOCTU CTPOCHUSI MOJICKYNbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoMm meau(ll), oxucieHue aMMHAYHBIM PACTBOPOM
okcuga cepebpa(l), BoccTaHOBIeHHE, OpOXEHHE TIIIIOKO3bI), HAXOXKJICHHE B TMPHUPOJEC,
npuMeHeHue, onosnorudeckas poiib. @orocunTe3. OpyKTo3a KaKk U30Mep MIIFOKO3bI.

Kpaxman u nemttonosa kak npupogHsie noiumepbl. CTpoeHne Kpaxmaia U eJITI0N03bI.
duznyueckre 1 XUMUYECKUE CBOMCTBA Kpaxmaiia (TUAPOIIN3, KAYECTBEHHAS PEAKIIUs C HOJIOM).

OKCHepUMEHTAIIbHBIE METOAbl M3YYEHHsI BEIIECTB M UX MPEBpAIEHUN: TPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBEHHBIC
pEeakiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcugoMm wmeau(ll)), MHOrOaTOMHBIX
CUpPTOB (B3auMOJIEHiCTBHE DiHIlepuHa ¢ ruapokcunom memu(ll)), anpaeruoB (okuciaeHue
aMMUa4HbIM pacTBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE NPAKTUUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3amaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakinuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TNPOAYKTA PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3zoTconepkalire OpraHndecKiue COeTMHEHUS.

AMUHOKHCIIOTBI Kak am(OoTepHble opraHudeckue coeauHeHus. Ouzudeckue u
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha TpuMepe IuiuHa). buonmornueckoe 3HaveHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupojHBIE BBHICOKOMOJICKYNISApHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasi CTPyKTypa OelnkoB. XMUMHUYECKHE CBOWCTBAa OCJIKOB: THAPOJIN3, JEHATypalus,
Ka4eCTBEHHBIE PEaKIUU Ha OCJIKU.

OKCTepUMEHTAIbHBIE METOJIbI M3YUYEHMsI BEIIECTB M WX IPEBpaICHUI: HAOMIOACHUE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JeHAaTypanus OEIKOB MpPU HArpeBaHUM, IIBETHHIC
peakIu OeIKOB.

BrbicokoMoJieKy/IsipHbIe COeTUHEHH s

OcCHOBHBIC TIOHSTHS XMMHH BBICOKOMOJIEKYJSPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb MOJIMMEPHU3AINK, CPEIHssT MoJieKylspHas Mmacca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUH — MTOJIMMEPHU3AITUS U TIOJTUKOH ICHCAIIHSL.

DKCTIepUMEHTAIbHBIE METOJIbI M3YYCHHS BEHIECTB M UX MPEBPAIECHUN: O3HAKOMIICHUE C
oOpasiiamMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3H.

Peanuzanusi MeXIpeAMETHBIX CBA3EH MpPU U3YyUYEHHHM opraHuyeckol xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCIOb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK H
MOHSITUH, SIBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBJICHWE, HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEeOpws, aHaldW3, CUHTE3, Kiaccuukaus, TMePUOTUIHOCTh, HAOIIOACHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHNE.



®dwus3uka: Marepusi, JHEPIrHs, Macca, aroM, OJIEKTPOH, MOJIEKyJla, SHEPreTUYECKHUi
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHAE BEIIEeCTBa, (PU3NIECKUE BETHMUNHBI U
SIUHUIIBI UX U3MEPEHUSI.

buonorus: knetka, opraHu3Mm, Omocdepa, OOMEH BEIIECTB B OpraHm3me, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIC BEIleCTBA (OCIKU, YIIIEBOIBI, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMEBIE, TOTUTUBO, PECYPCHI.

TexHONOTHsI: MUIIEBHIE MPOTYKTHI, OCHOBHI PAIIMOHAIBHOTO MTUTAHUS, MOIOIIHE CPENICTBA,
JICKapCTBEHHbIE W KOCMETHYECKHE IpemapaTbl, MaTepuaibl H3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUM

XuMHUecKuM d1eMeHT. ArtoMm. Sapo aroMa, H30TONBL. JEKTPOHHAss 000JOYKa.
DHEepreTUYeCKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- ameMenTsl. OCcOOEHHOCTH
pacipeiesIeHus: AJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTypalHsi aTOMOB.

Ilepuonnueckuit 3axkoH u Ilepuonuueckas cucrema XuUMHYECKUx d3nemeHtoB [[. .
MenneneeBa. Cpsi3b nepuoauyeckoro 3akoHa M Ilepuoanyeckoil CUCTEMBI XHUMHUYECKHUX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XUMHYECKHX JJIEMEHTOB M 00Opa3yeMblX MMM TPOCTBIX M CIOXKHBIX
BEILIECTB [0 TPyNIlaM U IepuoaaM. 3Ha4€HUE MEPUOANIYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenne BemiecTBa. XUMHYECKass CBs3b. BHIIBI XUMUYECKOM CBSI3U (KOBaJIEHTHAs
HETOoJIApHAs W TOJspHasi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOM CBsI3U (OOMEHHBIN U JOHOPHO-AKIENTOPHbIN). BogoponHas cBa3s. BageHTHOCTS.
DNEeKTpoOoTpUIATENBHOCT. CTeneHb OKUCIEHUS. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYASPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. TUIBI KPHUCTAUIMYECKHX PEUIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTre 0 nUCHepCHBIX cucTemMax. MICTUHHBIE U KOJUTOUIHBIE pacTBOPbI. MaccoBas A0
BEIIECTBA B PacTBOPE.

Knaccudukamus Heopranudeckux coeauHeHuil. HomeHknarypa HeopraHWYecKHX
BemecTB. [eHeTnyeckas CBs3b HEOPraHMYECKUX BELIECTB, MPUHAIJICKAMMX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peakius. Knaccupukamnuss XMMAYECKUX PEaklUid B HEOPTaHUYECKOW WU
OpraHUYeCKOM XUMHUU. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAICHUS
SHEPIruM MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3lUyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumunueckoe paBHoBecue. DakTopel, BIMSAIOIIAE HA COCTOSHUE XMMHYECKOTO PAaBHOBECHS.
[Tpunnun Jle [larense.

Onexrponutudeckas auccouuanus. CuiibHble U cinadble 3MeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCJas1, HEUTpaJIbHAs, IIEJIOUHAs.

OKHUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METO/bl MU3YUYEHUs BEUIECTB U UX IMPEBPAILCHUN: JEMOHCTpAIIMs
tabmun «llepuonnueckas cucrema xumuueckux snmeMmeHToB [[. M. MenneneeBa», mzydeHwue
MoOJieNiel KPUCTAITMYECKUX PEMETOK, HAOIIONCHWE ¥ ONHCAaHUE JIEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BEUIECTB C MTOMOILIBI) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMeEHa), TIPOBEJEHNE MPAKTUYECKON paboThl «BnusHUE pa3audHbIX (AKTOPOB HA
CKOPOCTb XUMUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacu€Tpl 10 ypaBHEHHSM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXUMHUUYECKUE
Pacy€Thl, PaCYETHI C UCTIOJIBb30BAHUEM IOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heoprannuyeckasi xummust



Hemeramnbr. Ilonoxenune HemeramoB B Ilepuoguueckord CHUCTEME XHUMHUUYECKUX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHS aroMoB. DU3NUECKHUE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpuUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETa/UIOB (TaJIOTE€HOB, Cephl, a3oTa, docdopa,
yoiepoga W KpPEeMHHUsS) M WX COCIUHEHHMM (OKCHIOB, KHCJIOPOJCOACPKAIIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprumMeHeHne BAXKHEHIIIUX HEMETAIIOB U X COCAUHECHUH.

Mertasmbl. [Tonoxkenune metauioB B [lepruoguueckoit CHCTEME XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. OOIue
¢dbusnyeckue cpoiicTBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHYECCKHUIN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XHEHIIUX METAJUIOB (HATpHM, Kajauil, KaJlblMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJIb) U UX COSTUHCHUM.

OG61ue crocoObl MOMyUYeHUsT MeTAITOB. [IpuMeHeHne MeTaJJIOB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBPAIICHUN: H3y4YEHUE
KOJIEKIIMU «MeTallibl ¥ CIUIaBbD», 0OpPa3lloB HEMETAJJIOB, PEIIEHHUE 3KCIEPUMEHTATBHBIX
3aja4, HAOMIOJCHWE M  OMNHUCAHWE JEMOHCTPAIMOHHBIX U  JIaOOpPaTOPHBIX  OIBITOB
(B3auMOJICMCTBHE THUIPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIEJIOYEH, KaueCTBEHHbBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa MM o0bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEHIECTB, pacu€éThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIICCTB MMEET IIPUMECH.

XHUMHA U KU3HDb

Ponb xumMun B 00ecTiCUeHHH YKOJIOTHYECKOM, YHEPTeTUUSCKON U MUIIIEBON 0€30MacHOCTH,
pa3BuThuM MeauuuHbl. [loHATME O HAy4YHBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIuu.

[IpencraBmennss 00 OOHIMX HAyYHBIX MPHHIMIIAX MPOMBIIUICHHOTO ITOJYyYCHHS
Ba)XKHEHUIIINX BEIICCTB.

YemoBek B MHpE BELIECTB M MATEPUAJTIOB: BAXKHEWUIIME CTPOUTEIIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKIIO, K€paMHKa, MaTepuaibl Ui SJIECKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE U MUHEPaIbHbIE yI0OpEHHUS.

XuMHsSL M 310pPOBbE 4YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBuJIa 0€30IMaCHOTO MCIOJIb30BaHUS MPEMapaToB OLITOBOM XUMHUH B IMIOBCETHEBHOM KU3HHU.

MexnpenmMeTHbIE CBA3U.

Peanuzanus MEeXIIpeAMETHBIX CBSI3€W MPU U3yUYEeHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCHOMb30BaHUE Kak OOIUX eCTeCTBEHHO-HAYyYHBIX
MOHSATHM, TaK W TIOHSATHUM, SABISAIOMIMXCS CUCTEMHBIMHA Ui  OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue eCTeCTBEeHHO-HAyYHbIC IIOHATHS: HaydyHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HaOJIIOICHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

dusznka: Marepusi, SHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaIMoOaKTUBHOCTb, MOJICKYJIa, SHEPTEeTUUCCKUN YPOBEHB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (PU3NUCCKUE BEIMUYMHBI U SAMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHum3M, 3KOoCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BHUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

Texnomorus: XUMHYECKas MIPOMBIIICHHOCTb, METaJUTyprus, MPOU3BOJICTBO
CTPOUTETBHBIX MaTEepHUaJIOB, CEJILCKOXO3IHMCTBEHHOEC MIPOU3BOJICTBO, MUIIEBas
MIPOMBIIIJICHHOCTh, (hapMalleBTHYECKass MPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
MpenaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€PUANIOB, JIEKTPOHHAS ITPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

®OI'OC COQO ycranaBnuBaeT TpeOOBaHUSI K pe3yjabTaTaM OCBOEHUS OOYyYarOMIMMUCS
IIporpamM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U PEIMETHBIM).
HayuyHo-mMeTonnueckoil OCHOBOM Il pa3paldOTKH IJIAHUPYEMBIX pPE3YIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIEro 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B COOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICTICHBI CJIEYIOIINE COCTABISIONIUE:

OCO3HAHHWE O0YyYarOIUMUCS POCCHICKON IpakIaHCKOW MACHTUYHOCTU — TOTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIEHUIO;

HaJM4Yhe MOTUBALUU K OOYUEHUIO;

L[E€JICHAPABICHHOE PAa3BUTUE BHYTPEHHUX YOEkKIAECHUN JTUYHOCTH HA OCHOBE KJIFOUEBBIX
LEHHOCTEN U UCTOPUUECKHUX TPaJAULIM 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIMXCS PYKOBOJICTBOBATHCA B CBOEU JIESTEIIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4Khe MPaBOCO3HAHUS KOJIOTMYECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh LETU U
CTPOUTD KU3HEHHBIEC TIJIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUSA MpeaMeTa «XHUMHsD» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JAESATENIBHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH M HJ€aJlaMd POCCUHCKOTO
IPaXKJAHCKOIO OOIEeCTBAa, MPUHATHIMU B OOIIECTBE HOPMaMU M IpPaBUJIAMU TOBEICHUS,
CHOCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOTO
CTAaHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3yNbTATHI OCBOCHUS MpeaAMeETa « XUMUS» OTPAXKaIOT CPOPMUPOBAHHOCTD
ONbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbBHOCTH OOYyYalolMXCsl IO pealu3aluuu
MPUHATHIX B 00ILIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpaKaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUs 00YYarOUUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S13aHHOCTEH, YBaXKEHUS
K 3aKOHY U IPABOMOPSAKY;

MPENCTABICHUS O COLUMAJIbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENbHOCTH NPH CO3JAAHMM y4EOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHbIX M TIO3HABATEIBHBIX 3aJla4, BBIMNOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JAPYTHUX MPU aHAIU3€ PA3IMYHbBIX BUJIOB YU€OHOH JAESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIECHHMSI K MCTOPUYECKOMY M HAyYHOMY HACJIEUI0 OTEUEeCTBEHHOU
XUMUH;

YBaXEHUSI K MPOLIECCY TBOPUYECTBA B OOJACTU TEOPUU M MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHMSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX MOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

MHTEpECa W IIO3HABATEJIBHBIX MOTHMBOB B TIOJYYEHWHM M TMOCIEAYIOIIEM aHAJINA3E
MH(}OpMAIIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, ’TUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUsl, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE IIOBEACHUE U IOCTYNKU CBOMX TOBAPHUILEU C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) popMupoOBaHMS KYJIbTYPBHI 310POBbi:



MOHMMAaHUs LEHHOCTEH 370pOBOr0 M 0e30macHOro obpasza KHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmroneHnst mpaBuil 6€30MacHOTO OOpaIeHus] C BEMIECTBAMU B OBITY, MMOBCEIHEBHOMN
’KU3HU U B TPYIOBOH AESATENBHOCTH;

MMOHUMAaHUSl LEHHOCTH IMpaBWJ HHJIWBHIYAIBHOIO M KOJUIEKTUBHOIO ©O€30MacHOro
MOBEACHUS B CUTYalUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIONIEH;

OCO3HAHMA TOCJIEACTBUI U HEMPUATHUS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy1oBOro BOCIMTAHMS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B Yy4€OHO-MCCIIEOBATEIbCKOM JEeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX AEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHUHM IPAKTHYECKUX 3a7ad COLMAIbHOU
HaIPaBJICHHOCTH (B paMKaxX CBOETO KJacca, IITKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YyUEHHUIO0 MPOQECCHil pa3InyHOrO poa, B TOM YHCIE Ha
OCHOBE MPUMEHEHHUSI PEAMETHBIX 3HAHHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIOAIM TPyJa U Pe3yibTaraM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIWBHUIYadbHOW TPAeKTOPHH OOpa30BaHUA,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIJAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTUYECKH  II€JIECOOOpa3HOr0  OTHOLIEHUS K  MPUPOAE, KaK  HCTOYHHUKY
CYILIECTBOBaHMS )KM3HH HA 3E€MIIE;

MOHMMaHUsl  IO0AJBbHOTO  XapakTepa  SKOJOTMYECKHMX  MOpoOseM,  BIUSHUSA
HSKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM Cpeabl;

OCO3HAHUSI HEOOXOAMMOCTH HCHOJB30BaHUSA JIOCTMKEHUN XHMHM JJI1 pElIeHUs
BOIIPOCOB PallMOHATBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOIO HEMPUATHSA JACUCTBUH, TPUHOCIIIMX BPEJ OKPYXKAIOIIEH MPUPOJHON Cpene,
YMEHUS IPOTrHO3UPOBATH HEeOJIaronpusiTHbIE AKOJIOTUYECKUE MOCJEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NMPEIOTBPALIATH UX;

HaJU4Msl Pa3BUTOIO HKOJOTMYECKOTO MBILIUICHHS, SKOJIOTMUYECKOM KYJIBTYPBI, OIBITA
JEATENbHOCTH HSKOJOTMYECKON HaIlpaBI€HHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HMH B
MO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLMAJIbHOM MPAKTHUKE, CHOCOOHOCTH U YMEHHUS
AKTUBHO MTPOTUBOCTOSITH UIEOJIOTHUU XeMOpOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMaHUsl cHenu(UKM XUMUM KaK HayKH, OCO3HaHHs €€ poiu B (POpMHUpOBAHUU
palMOHANIBHOIO HAYYHOIO  MBIIIEHUS, CO3JaHUM LEJOCTHOTO MpeICTaBileHUus 00
OKpY)XalolleM MHUpE KaK O €IMHCTBE NPHUPOAbI M YEJIOBEKa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN U PEelIeHUH MPoOIeM COXPAHEHHS PUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0COOOM 3HAUMMOCTH XMMHH JJIi COBPEMEHHON LMBUIIM3ALMH: B €€
I'YMaHUCTUYECKON HAlpaBIE€HHOCTH M Ba)KHOM POJIM B CO3[JaHUM HOBOM 0a3bl MarepuaIbHOM
KyJAbTYphl, PEIIEHHH II00aJbHbIX MpPOOJIEM YCTOWYMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM U HKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO TPYZAa M AKOJOTMYECKH KOM(POPTHOUN KU3HU
Ka)kJI0TO WIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIIOJIb30BATh IMOJTy4YaeMble 3HAHUS
JUIsl aHanu3a W OOBSCHEHHUS SIBICHHM OKpPYXXAIONIEr0 Mupa M MPOUCXONAIIUX B HEM
M3MEHEHUI, YMEHUs JenaTh 0OOCHOBAaHHBIE 3aKIIOUYEHHMS Ha OCHOBE HAy4HBIX (DaKTOB H
MMEIOIINXCS TAHHBIX C LIEJIbIO MOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XMUMHUYECKHWE 3HAHMS [UJISl pEeLIeHUs
po0JieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECca K MO3HAHUIO U UCCIIEIOBATENIbCKOM 1€ TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HENPEPBIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM IO XWMHH B COOTBETCTBHM C IKU3HEHHBIMU
MOTPEOHOCTIMU;



WHTEepeca K OCOOCHHOCTSIM Tpyla B pa3IUyHbIX cdepax mnpodeccunoHambHON
TESITETbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHS Y4E€OHOro mnpeameTa «XuUMHUS» Ha ypOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIEC ISl (POPMUPOBAHUSI MHUPOBO33PEHUS OOYUAIOIIUXCS MEKIMCUUILITUHAPHbBIC
(MexXnpeaMeTHbIe) OOIIeHAyYHbIE MOHATHUS, OTPAXKAIOIIKUE IIEIOCTHOCTh HAyYHOW KapTHUHBI
MUpa U cnelupuKy METOIOB MO3HAHUS, UCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAy4yHbId (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEIOBaHUE, HAOMIONEHNE, U3MEPEHUE, IKCIEPUMEHT U
Jpyrue);

yHUBEpCcalbHble  ydyeOHble  JelicTBUS  (ITO3HABAaTEJIbHbIE,  KOMMYHHUKATUBHbBIE,
perylaTuBHbIC), obOecnednBaroniue (HopMupoBaHue (PYHKIIMOHAIBHOM TIPaMOTHOCTU H
COLIMAJIbHON KOMITETEHIIMH 00Yy4aroIINXCs;

CIIOCOOHOCTh ~ OOYYaOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEKIUCUUILTMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUSA M YHHUBEpPCAJIbHbIE ydeOHbIE JCHCTBUS B MO3HABATEIbLHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAJIbHBIMU YYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHHBepPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JJOrNYecKHe JeiCcTBHS:

CaMOCTOSATENIbHO (HOPMYIIUPOBATh M aAKTyaJIU3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMarpuBarh;

ONPENEIATh LENH JEITEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTUIKEHUS,
COOTHOCHUTB PE3YJbTaThl IEITEIBHOCTHU C MTOCTABICHHBIMU LETSIMU;

WCIIOIb30BAaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICIATH
XapakTEepHbIE NPU3HAKKA TMOHATHM M YCTaHABIMBATh HMX B3aWMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIUE TOHITHS 1JI1 O0BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUIA;

BBHIOMPATh OCHOBAHUS M KPUTEPUU I KIACCU(DUKAIMU BEIIECTB M XUMHUYECKHX
peaKuuii;

YCTaHABJIMBATh TPUUUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

MPUMEHSTH B TIPOIIECCE TO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIUYECKHE (3HAKOBBIC)
MOJIETT, TPEOOpPa3OBBIBATh MOJCIbHBIC MPEACTABICHUS — XWMUYECKHH 3HaK (CHMBOI)
DIIEMEHTa, XHUMHUYecKash (opmyna, ypaBHEHHE XHMHUYECKOW pEakIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]a4, MPUMEHSATh Ha3BaHHBIE MOJICTHHBIC
MPEACTABICHUS [JIs BBISBICHUS XapakTEPHBIX MPU3HAKOB HM3yYaeMbIX BEIIECTB W
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHSA:

BJIAJIETh OCHOBAMU METOJIOB HAyYHOTO MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIN;

dbopMynupoBaTh IEIW W 3aJa4d UCCIEAOBAHMS, WCIOIB30BaTh TMOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYITHPOBAHHBIE BOMPOCH B KAyeCTBE MHCTPYMEHTA TO3HAHUSA U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BIIAJIETh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEACHUS YYEHUUYECKUX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHS  HAOMIOmaTh 3a  XOJIOM  IIpoIlecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh O0OOOIICHHUS W BBIBOIBI
OTHOCUTETILHO JTOCTOBEPHOCTH pE3YJIBTaTOB HCCIENOBAaHUS, COCTAaBISAThH OOOCHOBAHHBIN
OoTY€T O MPOJIEITAaHHON paboTe;

MpUOOpETaTh OMBIT YYEHUUYECKON HCCIENOBATENbCKOW W TMPOEKTHOW JesATEIHHOCTH,
MPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB DPEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOJ0B MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:



OPUEHTHPOBATHCA B PA3IMYHBIX HMCTOUYHUKAX HHGPOpMAMK (HAYYHO-TIOMYJIApHAs
JUTEpATypa XHWMHYECKOIO COJEp)KaHWs, CIOpaBOYHbIE mocoOus, pecypcbl HWHTepHeTa),
aHAJIM3UPOBATh HHPOPMALIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTB;

dbopMynHpoBaTh 3aMpoChl U MPUMEHITh PA3IUYHBIE METOAbI MPU TMOHCKE M O0TOOpe
uH(pOpMaIH, HeOOXOTUMOM ISl BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

npUOOpEeTaTh OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIIOTUN U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QOopMy TMpenctaBieHus UHGOpMAIH
(cxemsbl, rpauKu, AUATPaMMBbI, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAayYHbId SA3BIK B Kaue€CTBE CpPEACTBA MpU pabdoTe C XHUMHYECKOU
uH(pOpMaIUEil: MPUMEHATh MEXIpeIMeTHbIe ((PU3NYecKne M MaTeMaTU4yecKue) 3HaKd |
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypbI, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISTHOCTH.

OBnageHue yHMBepCaJbHbIMM KOMMYHUKATHUBHBIMM 1eCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XO/I€ JUAIOra W/WIN JUCKYCCHUH,
BBICKA3bIBaTh HJieH, (HOPMYTUPOBATh CBOHM TPEIJIOKEHUS OTHOCUTENBHO BBITIOIHEHUS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIbHOM AESATENbHOCTH, MOITYYEHHBIX
CaMOCTOSTEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHHH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3auud yueOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBEIEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAaHMSI TIO3ULIUM B X0J1€ 0OCYXKJIEHUSI 1 OOMEHA MHEHUSMH.

OBiaieHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATEJIbHO TUIAHUPOBATh U OCYLIECTBISATH CBOIO MMO3HABATENIbHYIO JESITEIBHOCTb,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIMPOBATh U M0 MEPE HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid AJITOPUTM JE€HCTBUIA MPU BBIMOJTHEHUH YYEOHBIX U UCCIEAOBATEIbCKHUX 3a/1a4,
BbIOMpATh Hanbosee 3(hPEeKTUBHBIN CITOCOO MX PEIICHHS C YYETOM MOTYyYEHUS HOBBIX 3HAHHM
O BEILIECTBaX U XUMUYECKHUX PEAKLIHIX;

OCYLIECTBISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUUYECKOM COCTABISIONIEH €CTECTBEHHO-
HayyHOW KapTUHBI MHpA, POJIU XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJABTYPHI JUYHOCTH, €€ (PYHKIMOHAJILHOW TPpaMOTHOCTH, HEOOXOIUMOW st
pelieHnsT TPaKTUYECKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CHUCTEMOW XHWMHWYECKHUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATUS (XUMUYECKUU DJIEMEHT, aToM, JJICKTPOHHass o000Ji0YKa aroMa, MOJIeKyla,
BaJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XHUMHUECKas CBS3b, CTPYKTypHas ¢opmyna
(pa3BépHyTasi U COKpaiiéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOIHBIN
ckelneT, (hyHKIIMOHAJbHAs TPYIINA, pagukal, U30MEpHs, HU30MEpbI, TOMOJOTHYECKUUN pSI,
TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPOJ M a30TCOAEPKAIIUE COCTUHEHUS], MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIDHBIC COCIUHEHUS); TEOPUU W 3aKOHBI (TEOpus
CTpOeHHUs OopraHuveckux BemiecTB A. M. BytnepoBa, 3aKkOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJWUYECKHUI S3bIK XMMHWHU; MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIHUE B
OCHOBE MOHUMAaHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (haKTOJIOTUUECKUE
CBEJICHUSI O CBOMCTBAxX, COCTaBe, MOJYYCHHH M OE€30MaCHOM HCIIOIb30BAHUM Ba)KHEUIINX
OpraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOMN ACATEILHOCTH YEJIOBEKA,



chOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHblE  TMPU3HAKH  TMOHSATHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHITHS MPU OMHCAHUU
COCTaBa, CTPOCHMS U IPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpamIEHHOW) (QOPMYII OpPraHUYECKUX
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH MOJIEKYII
OpraHMYeCKUX BEIIECTB I WUIIOCTPAlMM WX XUMHUYECKOTO W MIPOCTPAHCTBEHHOIO
CTPOCHHS;

cOpMUPOBAaHHOCTH, ~ YMEHUW  yCTaHABIWBaThb  MPUHAMICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO UX COCTaBy M CTPOCHHUIO K OIpeneiEHHOMY KJaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHMS), JaBaTb KM Ha3BaHMS IO CHCTEMAaTHYeCKOU
Homenkiarype (IUPAC), a Takke mNpuBOOUTH TpUBUAIBHBIC HAa3BaHUS OTHCIBHBIX
OpPraHMYECKHUX BEIIECTB (ITHJICH, MPOMUJIICH, alleTUIICH, STUICHIIIUKOINb, TIUIEPHUH, (EHOT,
dbopManbaerua, ameTanbAeTuil, MypaBbUHAas KHCJIOTA, YKCYCHas KHUCJIOTa, OJICHHOBAS
KHCIIOTa, CTEApUHOBAs KUCIIOTA, IJII0K03a, (PPyKTO3a, Kpaxmal, HeJUIioa03a, IUIIH);

c(OpPMUPOBAHHOCTh YMEHUS OINpPENENsATh BUABI XUMHUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH IMOJOKEHUSI TEOPUU CTPOEHUS OPTaHUYECKHUX
BemiecTB A. M. bytnepoBa 1j1s1 00bsiCHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHMI XapaKTEepU30BaTb COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIIACCOB OPraHUYeCKUX
BelecTB (METaH, 3TaH, ITWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyTaauen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
YKCYCHasl ~ KHCIIOTBL, [JIOKO3a, Kpaxmaji, IeJUI0iI03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBaTh TEHETHUYECKYIO0 CBA3b MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUN C UCIOJIb30BAHUEM CTPYKTYPHBIX opMyT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh HMCTOYHHMKHU YIIEBOJOPOAHOIO ChIPbS
(HedTh, TPUPOAHBIN Ta3, yroib), COOCOOBI UX MEPEePadOTKH M MPAKTHYECKOE MPUMEHEHHUE
MPOAYKTOB MepepaboTKu;

c(hOpMHPOBAHHOCTh YMEHUW NPOBOAWUTH BBIYHMCICHHS MO XUMUYECKUM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEUIECTB MJIM MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX MeETOAaX
HAayYHOIO TMO3HAHUS, HUCIHOJIb3YEMbIX B XMMHUHM IpPH HM3YyYEHUHU BEIIECTB U XUMHUYECKHX
ABICHUM  (HAOMIOImEeHHe, UW3MEpPEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBbIE XMMUYECKHE 3HAHUS JUIsl MPUHATHS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallUAX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

c(hOpMUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJia MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBaHMEM, a TaKXkKe TMpaBwiia oOOpalleHuss C BELIECTBAaMH B
COOTBETCTBUM C UHCTPYKIHUSMH I10 BBITIOJTHEHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHINOJIHATh XUMHUYECKUU SKCIIEPUMEHT
(npeBpallleHnsT OpraHUYeCKUX BEIIECTB MPH HATPEBAaHUH, MOJYUYEHHUE STUJIEHA M U3y4YEHHUE
€ro CBOICTB, KaueCTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, AeHaTypalus OeNKOB Mpu
HarpeBaHWM, LIBETHbIE pEAKIUK OETKOB) B COOTBETCTBMM C TPABUJIAMH TEXHUKH
O0e3omacHOCTH TMpu OOpalleHWH C BeleCTBAaMHM M JaOOpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOUIUX PEAKIUi U (OPMYIUPOBATH BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHUIM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 MH(}OpMAIHIO,
MOJIyYaeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEpHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COOMIONATh MpaBUiIa 3KOJIOTMYECKH LEIeCco00pa3HOro
MOBEACHUSI B OBITY M TPYAOBOW JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbS U
OKpY>Karolen MpupoaHON Cpeibl, 0CO3HABATH OMACHOCTh BO3ACHCTBUS Ha KUBbIE OPTraHU3Mbl
OMpeAeNEHHBIX OPraHUYeCKUX BELIECTB, MOHMMAas cMbica mnokaszarens [IJIK, moscHATh Ha



npuMepax CHocoObl YMEHBIICHHS U MPEJOTBpAIICHUS HUX BPEIHOTO BO3AEUCTBUS Ha
OpPraHH3M YEJIOBEKA;

U1 O0YyYaroIIUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSITh
3HaHHA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKUX SBICHUII;

U1 CHENBIX M cHaboBUAALIMX OOYyYaroIUXCS: YMEHHE MHCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucteMy ob6o3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE peE3ynbTaThl OCBOEHHS Kypca «OOIas W HeopraHuyeckass XHUMHs»
OTPAKAOT:

c(OpPMUPOBAHHOCTh TPEACTABICHUI: O XHUMHUYECKOH COCTaBISIONICH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MUpPA, POJIM XWMHHU B TO3HAHWW SIBICHUW MPUPOILI, B (OPMUPOBAHHUH
MBIIUICHUS] U KYJIBTYPbl JTUYHOCTH, €€ (PyHKIMOHAIBHON TpaMOTHOCTH, HEOOXOTUMOM IS
pEelIeHUs] MPaKTUYECKUX 3aJad M SKOJOTMYECKM OOOCHOBAaHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpPELE;

BJIQJICHUE CHCTEMOM XMMHYECKMX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIIOJArarollye
MOHATHUS (XMMHYECKUH IJIEMEHT, aToM, W30ToIl, S-, P-, - BIEKTPOHHBIC OpOUTAIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0BEM, BaJEHTHOCTH, AMEKTPOOTPHULIATEILHOCTD, CTEIIECHb
OKHUCJIEHUS, XHMHYECKasi CBA3b (KOBAJICHTHAas, WOHHAs, METaJuIMYecKasi, BOJOPOAHAs),
KpUCTAJUIMYECKAsl pElETKa, THUIBI XHUMHUYECKUX PEaKLMi, pacTBOp, 3JIEKTPOJIUTHI,
HEJJIEKTPOJIMTBI, JIEKTPOIUTHYECKAS NUCCOLMALMSA, OKACINUTEb, BOCCTAHOBUTEND, CKOPOCTh
XUMUYECKOM  peakluu, XHMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKOM Jaucconuanuu, nepuoamdeckuid 3akoH [[. WM. MenpaeneeBa, 3akoH
COXPAaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMS W MPEBPAICHUS SJHEPTUU NPU XUMUYECKHUX
peaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK XUMHUH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalye B OCHOBE IOHMMAHUS TPUYMHHOCTA U CHUCTEMHOCTH XHMHUYECKUX SIBICHUMH,
(aKTOJIOTMYECKHUE CBEJIEHHA O CBOMCTBaxX, COCTaBe, IIOJY4YEHHMHM M  0O€30MacHOM
WCIIOIB30BAHUN  BAXXHEUIIUX HEOPTraHUYECKUX BEIIECTB B OBITY UM MPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa,;

ChOpMUPOBAHHOCTh  YMEHHUM  BBISIBJISTH  XapaKTEpHbIE  MPU3HAKU  TOHATHIMA,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIOJIB30BATH COOTBETCTBYIOIIME MOHSTHS MPU ONMHUCAHUU
HEOPraHMYECKUX BEIIECTB U MX MPEBPAILICHUI;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY ISl COCTaBICHUS
?JopMyn BELIECTB M YPaBHEHUU XUMHUYECKHX PEaKLUi, CUCTEMaTHYECKYI0 HOMEHKIIATYpy
IUPAC) u TpuBHManbHBIC HA3BaHWS OTACIBHBIX HEOPTaHWYCCKHX BEIICCTB (YrapHbBIA Tas,
VIJIEKUCIBIA Ta3, aMMHaK, raméHas U3BeCTb, HEram€Has U3BECTh, UThEBAsl CONA, MUPUT U
pyrHe);

c(hOpMHPOBAHHOCTh YMEHUW OMNpEAENATh BAJICHTHOCTb MW CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XHMHYECKOM CBSI3U
(KoBaJIeHTHAsA, UOHHAs, METAJUIMYECKas, BOAOPOJHAs) B COEAUHEHUAX, TUIl KPUCTAIITMYECKOU
pEmIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHas, HMOHHasg, MeTajuinyeckas),
XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTraHUUECKUX COCTUHEHUN;

c(OPpMHPOBAHHOCTh YMEHUM yCTaHABIMBAThb MPHUHAIJICKHOCTh HEOPraHUYECKUX
BEIECTB 110 UX COCTABY K ONPENEIEHHOMY KJIAcCy/TpyIie COeAMHEHUH (MPOCThIE BEIIECTBA —
METaJUIbl 1 HEMETAJUIbl, OKCUJIbl, OCHOBAHMSI, KUCJIOThI, aM(POTEPHBIE TUAPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMH pacKphIBaTh CMBICH Iepuoandeckoro 3akona JI. U.
MengeneeBa U JEMOHCTPUPOBaTH €r0  CHUCTEMATHU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMHPOBAaHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX A1eMeHTOB 1—4 nepuonoB lleproandeckoi cucTeMbl XUMUUECKUX 3JIEMEHTOB /1.
W. Menpeneera, UCNONIb3ys TOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUCCKHE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U HX
COEIMHEHUH M0 TiepuoaaM U rpymnmnaM [lepuoguueckor CUCTEMbI XUMUYECKHUX JIEMEHTOB /1.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOICTBAa HEOPTraHMYECKHX BEIECTB PA3NIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE



TCHETHYECKONW CBSI3M MEXIy HEOPTraHMYECKUMH BEIIeCTBAMH C TIOMOIIBI0 ypPaBHEHHM
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATE XUMUYECKHUE PEAKITUU IO PA3THUYHBIM
MpU3HaKaM (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIUIOBOMY 3((hEKTy peakiium,
W3MCHCHHUIO CTCTICHEH  OKHCICHHS DJIEMEHTOB, OOpaTUMOCTH PEaKIHH, YyYaCTHIO
KaTaiu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUW COCTABIATh YPABHCHHUS PEAKIUA Pa3IUIHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIC ypaBHEHUS pPEaKIMii MOHHOTO OOMEHA, YYMTBIBAasl yCIIOBUS, TPU
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHUPOBAHHOCTh YMEHUU TMPOBOJIUTH PEAKINH, TOATBEPXKIAIONINE KaueCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM TyTEM HWOHBI,
MIPUCYTCTBYIOITHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHU PacKpbIBaTh CYILHOCTb OKHCJIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMHA IOCPEICTBOM COCTABIECHUS 3JIEKTPOHHOIO OajlaHCca 3THX
peaxkuu;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTDh CKOPOCTH XUMHYECKOW PEaKITUU
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYCCKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUYECKHE MPOLIECCHI, JIeKAIIUE B
OCHOBE TMPOMBIIUICHHOTO  TOJYyYEeHHs] CEpPHOM  KHUCJIOThI, amMMHakKa, a TakKke
c(hOpMUPOBAHHOCTh TPEACTABICHUNU 00 OONUMX HAYYHBIX NPUHIHUIAX U IKOJOTHUYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUUCICHUS C HCIOJIb30BAHUEM TMOHSATHUS
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWWM Ta30B MPU XUMHUUYECKUX
peaKIuaX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe
Ui 00BbEMY OHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO (P (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MPEBPAICHUS U COXPAHECHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
7a00paTopHBIM  OOOPYIOBAaHUEM, a TaKXe IMpaBwia oOpalleHus C BeEleCTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU IO BBIMOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpPMUPOBAHHOCTh YMEHUU TIUIAHUPOBATh U BBIMOJHATH XUMHUUYECKUUA DKCIIEPUMEHT
(pa3nokeHne NepoKcHAa BOAOPOAA B NPHUCYTCTBUU KaTalau3aTopa, OIpPENesICHUE Cpeibl
pPacTBOPOB BEIIECTB C TMOMOIILIO YHHUBEPCAJIBHOTO WHIUKATOPA, BIMUSHUE Pa3IUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kKapOOHAT- W XJIOPUI-AaHUOHBI, HAa KAaTHOH aMMOHHUS, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad Mo TemaMm «Metaiby»y U «HeMeTtaiibl») B COOTBETCTBUU C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U JaOOpaTOPHBIM
000pyn0OBaHUEM, MPEICTABIATh PE3ylIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (POpMYIMPOBATH BHIBOALI HAa OCHOBE JTHX
PE3yABTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HMH(MOpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM KOMMYHUKaluu, VHTEpHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHMI COOMIONATh MpaBUia 3KOJIOTMYECKH LEIeCcO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JCATEIBHOCTH B IIENSAX COXPAHEHUS] CBOETO 3I0POBbS U
OKpY>KaroIlel MpUPOTHON Cpefibl, 0CO3HABATH OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI
ONpPEACIEHHBIX BEUIECTB, MOHUMAs cMbica Tokazarens I[IJIK, moscHsATh Ha npuMmepax
CrOCOOBbl YMEHBIIICHUST W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUS HAa OpPraHU3M
YeJI0BEKa,

JUIsl 00yYaromMXCcsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUUYECKHUX SIBJICHUIA;

JUISL CIIETIBIX W CJIA0OBHUJSIIIMX OOY4YarOIIUXCs: YMEHHE HCIOIb30BaTh pelibehHO-
TOYEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiing s 3anucu  XuMuyeckux — (GopMmyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppOBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e paboThbI KHe padoThbl
Pazpnea 1. Teopernyeckue 0CHOBbI OPraHM4eCcKOM XUMHUU
[Ipenmer oprannueckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! YA CIP 3 Bu6nmorexa [IOK https:/myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa
Hroro no pazneny 3
Paznea 2. YuieBoaopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubmuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl yE HOPOR A 6 1 bubaunoreka [IOK https://myschool.edu.ru/
AIKUHBI
2.3 Apomarnyeckue yrieBoa0pOIbl 2 bu6mmoreka LOK https://myschool.edu.ru/
[IpuponHbIe HCTOYHUKH YTIICBOJOPOIOB U UX
2.4 PHpOl e HOPOA 3 1 bu6moreka [1OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pa3znen 3. Kuciopoaconep:kamie oprannyeckue coenHeHHs
3.1 Cnuptsl. denon bubmuotexa IIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBble kuciaoTsl. CioxkHbIe 3(pUpbI 1 bubnuorexa L{OK https://myschool.edu.ru/
3.3 YrieBobl 1 bubaunoreka [1OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:kaime OpraHu4ecKue coeJMHeHu st
4.1 AMUHBI. AMHHOKHCITOTBI. benkn 3 bu6moreka [1OK https://myschool.edu.ru/
Utoro mo pazgeny 3
Pasnen S. BeicokoMoJieKy /IsipHbIe COeIMHEHU S
5.1 [Inactmaccel. Kayuyku. Bonokna 2 bubmuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Konrpoabusl | Ilpakruuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernueckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka [1OK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6moreka LIOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6moreka [IOK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi xummst
2.1 Merauibl bubnaunoreka IIOK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6mmoreka I1OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuorexa L{OK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa IIOK https://myschool.edu.ru/
Paznen 3. Xumusi v ;Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubaunoreka [TOK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N Kosmmuects 3
e JIEKTPOHHbIE IU(POBbIE
Tema ypoka 0 JacoB P i pp
n/n Jara o0pa3oBareJibHbIE pecypchl
Bcero
1 [IpenMer oprannyeckor XUMHUH, €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE 1 bubmuoreka L1OK https://myschool.edu.ru/
Teopust ctpoeHus opranndyeckux coequnennii A. M. Bytieposa, eé
2 P P P A yIIep 1 bubauoreka LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOXKEHUS
[IpencraBnenue o knaccudukanum opraHuueckux Beniects. Homenknarypa
3 peit Puican p o P 1 bubauoreka LIOK https://myschool.edu.ru/
(cucremaruueckas) ¥ TpUBHAIbHBIC Ha3BAaHUSI OPraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeraH ¥ 3TaH — IPOCTEUIINE NIPEICTABUTEIN AJIKAHOB 1 bubmuotexa LIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 bubmuotexa IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE MPEACTABUTEIN AIKEHOB 1 bubmuoteka IIOK https://myschool.edu.ru/
8 [IpakTuueckas pabora Ne 1. «IlonyueHue sTuaeHa u U3y4yeHUE €ro CBOMCTBY 1 bubnuotexa IIOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metminOyraguen-1,3. Ilonydenue
9 YTl YA v 1 bu6mmoreka I{OK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa M PEe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN PSII.
10 L. P pAA 1 bu6mmoreka IIOK https://myschool.edu.ru/
AlleTHIIEH — MPOCTEHTIHNI MPEICTABUTEIb aJIKUHOB
11 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKLUU 1 bubnuoreka IIOK https://myschool.edu.ru/
12 Apensbl: 6eH30:1 U ToNTyoJl. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
I'eneTnyeckas CBsI3b YIIEBOJOPOIOB, TPUHAIICIKAITUX K PA3THUHBIM
13 A HOPOA pHHal = P 1 bubmoreka I1OK https://myschool.edu.ru/
KJlaccam
[IpupoaHbIe HICTOYHHUKH YTIIEBOAOPOIOB: TPUPOAHBINA Ta3 U MOMYTHHIE
14 pup T HOpOA . PHpOn vt 1 bubmoreka [1OK https://myschool.edu.ru/
He(TsAHBIE ra3bl, He(Th U MPOIYKTHI €€ MepepadoTKU
[IpuponHbie HCTOUHHUKY YITIEBOAOPOJAOB: IPUPOAHBIN ra3 U MOMYTHHIE
15 pupon yr HOpOA PHPOI yr 1 bubmuoreka LIOK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ mepepaboTKu
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16 KonTpomnpHas paboTa mo pasaeny «YIieBoIopOab» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE CIUPTHI: METAHOJ U 3TaHOJ]. BogoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOJIb U TIITUIEPUH 1 bubnuoreka L1OK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA,

19 P yet, 1 BuGnnorexa LIOK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruapl: GopMaIbAeTul U aueTanbaerua. AeToH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNibHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 A pelt P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCIOTHI» 1 bubmuotexa LIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAsA KUCJIOTHI, KaK MPEICTABUTENH BBICILIUX

23 P pedl 1 bubmuoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpbuia Kak CoJiu BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOILEE IeHCTBHE 1 bubmuotexa LIOK https://myschool.edu.ru/
CrnoxHbIe 2QUPHI KaK TPOU3BOIHBIE KApOOHOBEIX KHCIOT. [ maponms

25 $up POHSEOX P P 1 Bu6nmoreka IJOK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoIoruueckas poiib KUpPOB 1 bubmuotexa LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxHeline npeacTaBuTeNN: IIIOKO3a,

27 A Purcan pe 1 bubmuoreka [1OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxmai u nenirono3a kak IpupoIHbIE MOJIUMEPHI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponbHas padora no pasaeny «Kucinopoacoaeprxaiine opraHuuecKue

29 P P PasAeNy POACONCPKAIHE Op 1 bu6mmoreka I{OK https://myschool.edu.ru/
COETMHEHUS»

30 AMUWHBI: METHJIAMUH U aHWJIHH 1 bu6mmoreka I{OK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTEepHbIE OPraHUYECKUE COCTMHEHUS], UX

31 Porep P s 1 bu6mmoreka I1{OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npUpoaHbIE BBICOKOMOJIEKY/ISIPHBIE COCUHEHUS 1 bubnuoreka IIOK https://myschool.edu.ru/

33 OCHOBHBIE OHATHSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI 1 bubmoteka [{OK https://myschool.edu.ru/
OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSIUHEHUH.

34 A yup A 1 bubmoreka I1OK https://myschool.edu.ru/
[InacTmaccel, kKaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTPOHHBIe N (poBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHYECKUN ATEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIus aTOMOB 1 bubmuoreka L1OK https://myschool.edu.ru/
[Tepuognueckuii 3akoH U Ilepuonnueckas cuctreMa XMMUYECKUX JIEMEHTOB

2 P P . ! 1 Bu6miorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, UX CBI3b C COBPEMEHHOM TEOPUEN CTPOCHHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX

3 COCIMHEHUH MO IpyIIaM U repuojaM. 3Ha4eHUE NEPUOANIECKOTO 3aKOHA U 1 bubmmoteka I{OK https://myschool.edu.ru/
cucTeMbl XUMHUYeCcKuX 3emeHToB .M. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XMMHUUYECKas CBSA3b, €€ BUJIbl; MEXaHU3MbI

4 p . ’ ’ 1 Bbubnuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBAJIEHTHOU cBs3U. BogopoaHas cBs3b
Banentnocts. DnekTpoorpunarenbHocTh. CTeneHs okuciaeHus. Bemecra

5 POOTP 1 bubmuoreka LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS
[TonsiTue o nucnepcHbIX cuctemMax. MICTUHHbBIE U KOJIJIOUTHBIE PACTBOPBI.

6 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
MaccoBas 10114 BelllecTBa B pacTBOpe
Krnaccudukanus u HoMeHKIaTypa HEOPTraHUYECKUX COSIUHEHUH.

7 ¢ P P 1 bubnuorexa LIOK https://myschool.edu.ru/
I'enetnueckas cBsA3b HEOPraHUYECKUX BELIECTB, PA3IMYHBIX KJIACCOB
Knaccudukarus XumMruueckux peakiyii B HEOpraHu4eCcKoi U OpraHuYecKoi

8 XUMHH. 3aKOH COXPaHEHHS MACcChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuotexa IIOK https://myschool.edu.ru/
IPEBPALLEHHS] SHEPTUU IPU XUMHUYECKHUX PEAKIHIX

9 CxopocTts peakiuu. O6paTuMbie peakiui. XUMHUECKOe paBHOBECHE 1 bubmmoteka IIOK https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1. «BnusHue pa3indHbIX (aKTOPOB Ha CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka [1OK https://myschool.edu.ru/
XUMHYECKOMN peakLum»
OnexTponutuyeckas aucconuanys. [lIoHsTHe 0 BOZOPOAHOM MOKa3arese

11 (pH) pactBopa. Peakuuu nonHoro ooMeHa. ['uapoian3 opraHuuecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakuuu. [lonarue o0 anexTponuse

12 . P P 1 butmoreka I1OK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB COJIEH

13 Kontponbshas padota no pasaeny «Teopernyeckre OCHOBBI XUMHUK» 1 bubnuorexa LHOK https://myschool.edu.ru/
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Mertamel, ux nojoxxenue B [lepruoguyeckoit cCHCTEME XUMHYECKHUX

14 anemenToB /. 1. MenneneeBa u 0coOEHHOCTH CTpOeHUS aToMOB. O01IHe 1 bubmmoreka [1OK https://myschool.edu.ru/
(bu3HYeCcCKre CBONCTBAa METAIIJIOB

15 CnuiaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Pl HAIPSKEHUN METaJIJIOB 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HAaTpUU, Kalanui, KaJIbIUi

16 ' : . (arp, ’ ’ 1 Bu6morexa LIOK https://myschool.edu.ru/
Mar"ui, aJIIOMUHUN) U KX COCTMHCHUI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U KX COCTUHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHYCCKHE CBOMCTBA IIMHKA, Kejie3a U MX COCAUHCHUN 1 bu6mmoreka IIOK https://myschool.edu.ru/
[IpakTiueckas padora Ne 2. "Pemienne 3xkcriepuMeHTaIBHBIX 3a1a4 10 TEME

19 P " P P 1 bubaunorexa LHOK https://myschool.edu.ru/
«Metanb»
Hemeraisl, ux nonoxxenue B [leproanueckoii cucteMe XMMUYECKUX

20 ’ P 1 bubmuoreka LIOK https://myschool.edu.ru/
anemeHToB /. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB
®dusnyecKre CBONCTBA HEMETAUIOB. AJIJIOTPONUSI HEMETAJIOB (Ha IpUMEpe

21 P (1 mpimep 1 Bu6miorexa LIOK https://myschool.edu.ru/
KHCIIOpofa, cepbl, pocdopa u yriepoaa)

22 XHMHYECKHE CBOMCTBA IaJIOTEHOB, CEPBI U UX COEIUHEHUN 1 bubnuotexa LIOK https://myschool.edu.ru/

23 XUMHYECKHEe CBOMCTBA a30Ta, pocodpa U UX COSTUHEHUN 1 bubnuotexa LIOK https://myschool.edu.ru/

24 XHUMHUUYECKHE CBOMCTBA yIIIEPOJa, KPEMHUS U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 [IpumeneHne BaXKHENUIINX HEMETAJUIOB U UX COCIMHEHUN 1 bu6mmoreka IIOK https://myschool.edu.ru/
O0001eHne U cucTeMaru3aysa 3HaHui 1o reme «HeMmeraisy.

26 Bpluncienus no ypaBHEHUAM XUMUUECKUX PEAKIUN U TEPMOXUMHUUECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacué€Thl
[Ipaktuueckas padota Ne 3. «PemieHne sKCIepUMEHTABHBIX 3a7a4 110 TeMe

27 " P " P P 1 bub6mmnoreka IIOK https://myschool.edu.ru/

Hewmeramne"»

28 KontponbHas padora o remam «MeTamisi» 1 «HemeTtannsn» 1 bubnuotexa LIOK https://myschool.edu.ru/
Heoprannueckue u opranndyeckue kuciotel. Heoprannueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AMQoTepHbIe HEOPraHUYECKHUE U OPTaHUYECKHE COCTUHEHHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnyeckas cBsI3b HEOPraHUUECKUX U OPTAHUUYECKUX BEILIECTB
Ponp xumun B 00ecrieueHn YKOJIOrNYECKOM, DHEPTETUYECKON 1 ITUIIIEBON

31 > SHCEP 1 bubmoreka I1OK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTHUN MEIULIUHBI

32 [IpencraBienust 06 0OIMKX HAYYHBIX MPUHIUIIAX TPOMBIIIIEHHOTO 1 bubnuorexa HOK https://myschool.edu.ru/



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

IMOJIy4CHUA BaKHEHIITHX BC€IICCTB

33 UenoBek B MUpE BEIIECTB U MaTEpUaJIOB 1 bubmoteka I{OK https://myschool.edu.ru/
34 XUMHUS U 3J0pPOBbE YEIIOBEKA 1 bubnmuoreka LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

* Xumus, 10 xknace/ I'abpuensa O.C., OG1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxkimonepHoe obmectBo «M3narensctBo «IIpocBenienner

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus Metogudeckoe mocooue — 6a30BbIi ypOBEHbY -
M.: Opoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MpOBEpOUHbIE Pa0OTHI K YueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kmacc: HacrtonbHas kHura s
yautessi». Yacts 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHast KHUTa 715
yuutens». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenncoBa «Xumus 11 knacc noypounsie miansl no yaueonuky O.C.['abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuutens 2018rog.

8. M.A.Ps60Ba, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dxk3amen, 2019t

9.9. O.C.I'abpuensix, U.I.ocTpoymM0OB « XuMHUYECKHI SKCTIEpUMEHT B 11koJie 11 kmacey; - M.:

Hpoda. — 2019 rox.

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutenanusiehttp://www.chemnet.ru I"azera «XuMus» ¥ caT a1 yautens «5 uay
Ha YPOK XHUMHUUNY

http://him.1september.ru Enunas xomtekuus LIOP: TIpeameTHas KOMIEKIUS « XAMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIICPUMEHTHI:

xumust. Komnekuust Poccutickoro o61ieo0pa3oBarebHOTo mopraia



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

http://www alhimik.ru Beepoccuiickast onuMnmana MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranmueckast XuMusi: 3J€KTPOHHBINA yU4eOHUK JUTS CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIEKTPOHHBIN YIeOHHK

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

http://www.chemistry.ru JlucraHimoHHas OJIMMITHA/IA TI0 XHMHHU: TEIICKOMMYHHUKAIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT
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