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MOSICHUTEJIbHAS 3AIINCKA

[IporpaMMma 1o XMMHH Ha YpOBHE CpelHEero oouiero oopazoBanus pazpaboTaHa Ha OCHOBE
®denepanpHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccutickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMs (epepanbHON 00pa30BaTEbHON MPOrpaMMbl CPEAHETO
obmero o6OpazoBanus (POIl COO), mpencraBneHHbIX B DepepaqbHOM TroCyIapCTBEHHOM
obpazoBatensHOM cranaapre COO, ¢ yuérom Konuenmuu npenogaBaHusi yueOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit ®enepanuu, peamTu3yrOIUX
OCHOBHBIE 00pa30BaTeNbHbIC MPOrpaMMbI, U OCHOBHBIX MNOJOXEeHHH «CTpaTeruu pa3BUTHA
Bocriutanusi B Poccuiickoit @Pepepanmm Ha mnepuwon 1o 2025 roma» (PacmopsbkeHue
[IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOAOB K pa3paboTKe MNporpaMMbl 1O XHMHH, K OIPEACICHUIO OO0IIei
CTpaTeruu 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHUSL OOyUaIOLIUXCS CPEeICTBAMU y4eOHOro IMpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIM KOHIIETITYyaJbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COIEp)KaHUs, pe3yJIbTaTOB OOYyYeHUS H
TpeOOBaHUH K YPOBHIO TIOJATOTOBKU BBIITYCKHUKOB.

XuMHUECcKoe oOpa3zoBaHue, HOJy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON OpraHW3aIH, SBISICTCS HEOTHEMJIEMOH YacThI0O UX OOpPa30BAHHOCTH.
OHO CIy’KUT 3aBEPILIAIOLIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE
KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHUsA. OTH
[EHHOCTH KacaroTCs MO3HAHHS 3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KYJIbTYpPbI YEJIOBEKA, a TAKKE KOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBbIO U
MpUPOAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHre 00ydyaroOUIMXcs Ha YPOBHE CPEIHErO
o0miero obpazoBaHusi CpeACTBaMH y4eOHOTo mpeaMera «XUMHUs», COJAEpKaHUuE U MOCTPOCHUE
KOTOpPOTO OIpEeNeieHbl B MporpaMme MO XMMHHU € Y4ETOM chnenupuKd HayKu XUMUH, €€
3HAYEHUS B MO3HAHUU NMPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKe ¢ y4ETOM OOLINX
1esied U IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0ILero
obpazoBanus B Poccuiickoit @enepanuu.

XUMUS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO POjb B COBPEMEHHOM
LUBWIN3ALMYU, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOIl BKJaja B
(opMHpOBaHKE PALIMOHAILHOTO HAYYHOTO MBIIIJICHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTABICHHS
00 OKpY’KarollleM MHUpEe Kak O €IUHCTBE NMPUPOABI U YeJIOBEKa, KOTOpoe (GOPMUPYETCS] B XUMUU
Ha OCHOBE NIOHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUpPa, OCO3HAHMS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTIMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYST C JPYIMMH €CTECTBEHHbIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMON YacTblI0 MHPOBOM KYyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyaa U
XKHU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJIOTMI HallpaBlieHa Ha pelIeHHe III00aJbHBIX MPOOIeM YCTOHYHMBOTO Pa3BUTHS
YeJI0OBEYECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MacCHOCTH M OXPaHBI
310POBBSI.

B coorBercTBUM ¢ 0OOmMMM LEISIMM M NPUHIUIIAMH CpPEeAHEro ooluiero odpa3oBaHUs
conepskanue npeamera «Xumus» (10—11 kmaccsl, 0a30BbIil ypOBEHb U3YUEHHS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOydYaromMXCs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHIHOTO BKIIOYEHUS B JKU3Hb COIMYyMa,
MIPOAOIDKEHHS 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocraBmsitomiuMu ~ nipeaMmeTra  «XUMHUS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» M «OOmas ¥ HeopraHUYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM
coJiepKaHusl KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHWUW IO HEOPTraHWYECKOU
XUMHH (C BKIIOYCHHEM 3HAHWM U3 O0IIeld XWUMHH) W OpraHudeckor xumuu. DopMupoBaHue



JAHHOW CUCTEMBI 3HAHUU TMPU U3YUYEHUHU TpeaMeTa 00eCIedrnBaeT BO3MOXKHOCTh PACCMOTPEHUS
BCEro MHOTOOOPAa3us BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB ¥ TEOPUN XHUMHUHU.

Crtpykrypa conepxkanus KypcoB — «Opranndeckas xumus» U «OO01as 1 HeopraHudeckas
XUMES» CHOPMUPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOTO TMOJXOAa K U3YUYEHUIO
yuyeOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHUI Ha
ONpeleEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHMYeCKOW XHWMHMHM BELIECTBA
paccMaTpuBalOTCs HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHMYECKUX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUN O CTPOEHUHU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBaX MAIOTCS B PAa3BUTHUU — OT YIIIEBOAOPOJOB IO
CIIO)KHBIX OMOJIOTHUYECKH AaKTUBHBIX COeAMHEHMHA. B Kypce opraHuyeckoil XMMHUU MOJIydaroT
pa3Butue cHOpPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs IEPBOHAYAIbHBIE
MIPEJICTABJICHHS O XUMUYECKOU CBSI3H, KIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKLUH.

[Ton HOBBIM YrJIOM 3peHHus B MpeaMere «XUMHus» 0a30BOr0 ypOBHS paccMaTpUBAeTCs
W3YYCHHBI Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs TEOPETHUYECKHM MaTepual u
(hakToNIOrMUeCKHUe CBEJACHHS O BEHISCTBAX M XMMHUYECKON peakinuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mmasi ¥ HeOpraHWYEeCKas XUMUsS» 00YJaIOIIUMCS TPEIOCTABIISICTCS BO3MOKHOCTh OCO3HATH
3HAYEHHUE MEPUOINYECKOT0 3aKOHA C OOIMIETEOPETUYECKUX U METOAOJOTHYECKHX MO3UIIHM,

riy0ke MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIUMI 3TOro 3akoHa — OT obOoOuaromeid 1o
OOBSICHAIONIEH U TIPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHUK O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
MIPUMEHEHUH, a TAK)KE O XMMHUECKUX PEAKIUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKaHUs
nononHserca B Kypcax 10 um 11 KkmaccoB snemMeHTaMM  COIEp)KaHUSA, HMMEIOIIMMU
KYJIBTYpOJIOTHUECKUI M MPHUKJIAAHON XapakTrep. OTU 3HAHUS CIIOCOOCTBYIOT IOHHUMAaHMIO
B3aMMOCBSA3M XWUMUH C JPYTMMHM HayKaMH, PACKPBIBAIOT €€ poJb B IIO3HABATEIBHOM H
MPaKTUYECKON JESATENIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHUS K TMpOIECCY
TBOpYECTBA B O0JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOIECTBEHHO M JIMYHOCTHO 3HAUUMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJHEHUs 3HaHUM, pelieHus
VMHTEJUIEKTYAJIBHBIX M OKCIIEPUMEHTAIbHBIX MCCIENA0BATENbCKUX 3a7ad. B memnoM coaeprkanue
y4eOHOro npeamera «XHUMHUS» JaHHOTO YPOBHS M3Y4EHHUS] OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00yJaroImuxcss MUPOBO33PEHUYECKON OCHOBBI JJISl MMOHMMaHUS (PUIOCOPCKUX HJIEH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO M OPraHM4eCcKoro Mupa, oOyClIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, ITO3HABAEMOCTh IIPUPOAHBIX SBJICHUN ITYyTEM HKCIIEPUMEHTA
U peleHHs] NPOTUBOPEUYMH MEeX1y HOBBIMHM (akTaMH M TEOPETHUYECKUMH MPEINOCHIIKAMHU,
OCO3HaHME POJM XMMHUHU B PEIICHHH KOJOIMUYECKHX Mpo0JieM, a Takke MpobiieM cOepekeHust
SHEPIreTHYECKUX PECYPCOB, CHIPbS, CO3JaHNS HOBBIX TEXHOJIOTMI U MaTEPHUAIIOB.

B mnumane pemenus 3amad BOCHUTAHMS, DPAa3BUTHS U COLMANIM3AIMK  OO0ydarOIIUXCs
MPUHATBIE IPOrpaMMON IO XHMHUHU IOIXOJbl K ONPEIEICHHUIO COACPXKAHWS M IOCTPOCHMS
npeaMera IpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIbHBIX y4EOHBIX NEHCTBHM, MMEIOIIUX
06a30Boe 3HAYEHHE JUUISl PA3IMYHBIX BUJOB JIEATEIBHOCTHU: PELIEHUS MpoOeM, MOUCKa, aHaIn3a
n 0o0paboTku HH(OpPMAMHM, HEOOXOAMMBIX JUIsI MPUOOPETEHHS OIbITa MPAKTHYECKOH U
HCCIIEI0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUU XUMHHU.

B mpakTuke npenoaaBaHus XMMUU Kak Ha YPOBHE OCHOBHOT'O 00I11ero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero obmero oOpa3oBaHus, MpPHU ONPEIENIEHUH  COJIEp KATEIbHOM
XapaKTEPUCTUKHA LEJIeH HM3Yy4YEeHHs] NpeaIMeTa HaIpaBICHUEM IEPBOCTENIEHHOW 3HAYMMOCTH
TPAIULMOHHO Tpu3Haércd (OpMUPOBAHHE OCHOB XHMHYECKOM Hayku Kak oO01acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOW JEATEIIBHOCTU YEIOBEKa M KaK OJHOI0 U3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUS TaKoW MOAXOA K



OIPCACIICHUIO ueneﬁ HU3YUCHUA IPCAMETA ABJIACTCA BIIOJIHC OIIPAaBJaHHBIM.

CorynacHO /1aHHOM TOYKE 3pEHHUs TJaBHBIMU LIEISMU H3Y4YEHUs IpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XHUMUYECKHMX 3HAHUW KaK BaKHEUIIEH cocTaBigOIIen
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM JIeKAT KJIIOYEBbIE MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPUM XHMMHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (opMupoBaHHE U PA3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB H
XUMHUYECKHUX peakluid, HeOOXOIUMBIX IS MPHOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SIBJICHUI, UMEIOIIHUX MECTO B MPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHE YMEHMM U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIIOJIEHHEM IMpaBuil 0€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LIeNiel U 3a7a4 U3y4YeHHs MpeaMeTa B
IporpaMMe 1Mo XUMMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHM C HOBBIMH MPHOPUTETAMHU
B cHCTeMe cpenHero ooOmiero ooOpasoBanus. CerojiHs B TPENoJIaBaHUM XUMUU B OOJbIICH
CTETIEHH OTHAETCA TPEANOYTEHHE NPAKTUYECKOH KOMIIOHEHTE COAEp)KaHUs O0O0ydeHwus,
OPUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIMYCKHHKA 00Ie00pa30oBaTeIbHON  OpraHHU3aIui,
BIIQ/ICIOIIET0 HE HA0OpOM 3HaHMIA, a (YHKIHMOHAIBHON rPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHMM M NMPUMEHEHUSI UX B PEATbHOM XKU3HU ISl PEIICHUS
MIPaKTUYECKUX 3aj1au.

B cBs3u ¢ STUM Tpu U3YYEHHH TMpeaMeTa «XUMHUS» JIOMUHHUPYIOLIEe 3HAuYEeHHE
MpUOOPETAIOT TaKKe IENN U 337a4H, KaK:

ajanrtanus OOydYaloIIMXCS K  YCIOBUSM  JUHAMHUYHO  DPa3BUBAIOLIETOCS  MUDA,
(dbopMUpOBaHHE WHTEIJIEKTYyadbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K CamMo00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M UX IIPUMEHEHHUEM;

¢dbopMupoBaHHEe Yy OOy4aroUIMXCs KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIUH),
MMEIOIIUX YHUBEPCATbHOE 3HAYCHHE AJI PA3IUYHBIX BHUJIOB JEATEIHHOCTH: PEIICHUsS MPOOIeM,
MOUCKa, aHaiuu3a M 00padoTku uH(OpMaAIMK, HEOOXOAWMBIX ISl TMPUOOPETEHUS OIBITA
NeSTeIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAKXKe I OLIEHKH C
MO3UIMK 3KOJOrMYecKoi OE€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKUX MPOIIECCOB
Ha OpraHu3M YeJIOBEKA U MPUPOJIHYIO CPENY;

Pa3BUTHUEC NTO3HABATCIIBbHBIX MHTCPECOB, MHTCIUVICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEN
oOyyaroluxcs: CIOoCOOHOCTH CaMOCTOSITENIbBHO NpUOOpeTaTh HOBBIE 3HAHHUS 1O XHMHHU B
COOTBETCTBHUH C )KM3HEHHBIMHU MTOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHBIE HH(OPMAIIIOHHBIE
TEXHOJIOTUH Ul TIOMCKA U aHaIM3a Y4eOHOH M HayYyHO-MIOMYJIIPHON MH(POPMAIIUH XUMHUYECKOTO
COZIEpIKaHHUS;

(dhopMHUpOBaHHE U PA3BUTHE y 00YUAIOIIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIJICHUS,
HAOII0AAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, IIPH INIAaHUPOBAHUHU U ITPOBEACHUHN XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIUTaHHE Yy OOydYaromuxcsi YOexJAEHHOCTH B TI'yMaHHUCTHYECKOW HaIlpaBI€HHOCTH
XUMUH, €€ BaXHOW pOMM B  pEUIEHHH IIIOOATbHBIX  MHpoOJeM  palMOHAIBHOTO
IIPUPOJIOTIONB30BAHUS, TOIMOJHEHUS SHEPreTUYECKUX PECypCOB U COXPAaHEHMsS MPUPOIHOTO
pPaBHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpEeXHOTO OTHOWICHHS K TPUPOJAE U CBOEMY
3JI0POBBIO, a TAK)KE MPHOOPETEHHUS OIBITA MCIOIb30BaHMS TOTYYCHHBIX 3HAHUHM [UI TPUHSTHUS
I'paMOTHBIX peLHeHI/Iﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMMU SABJICHUAMU.



B yuebHOM mmiaHe cpemHero oOmiero ooOpa3oBaHUs YYEOHBIA TPEIMET
«XuUMHUS», H3ydaeMblii Ha 6a30BOM ypOBHE, SIBIISETCS 00S3aTEIbHBIM YU€OHBIM MIPEIMETOM.
OO1miee YnCIIO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpaszoBanusi, coctaBiser 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmenoo), B 11
kiacce — 34 vaca (1 4ac B Hezelo).

COJAEP)KAHUE OBYYEHUA 10 KJIACC
OPI'AHNYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI OPraHU4eCKOl XMMHH

[Ipeamer opraHM4ecKOM XUMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJYYCHUU
HOBBIX BEUIECTB U MaTepuasioB. Teopust CTpoeHUs opraHndeckux coenunenuii A. M. bytieposa,
e€ OCHOBHbIE NOJOXKeHUsA. CTpyKTypHble (OpMyJibl OpraHMYecKMX BeliecTB. ['omosorus,
n3oMepust. XUMHUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIE U KpPAaTHBIE CBA3H.

[IpencraBnenne o  wiaccupukauuu  opraHudeckux  BemecTB.  HomeHkiatypa
OpPraHUYECKUX COCJMHEHMH (cucTeMaThyecKas) W TpPUBHAIbHBIE HAa3BaHUS BaXHEHUIIMX
IIPEICTaBUTENEH KJIACCOB OPraHNYECKUX BEILECTB.

DKcrepuMEHTAIbHbIE METOJIbI M3YYEHHUs BEILIECTB U MX MPEBpAIllEHU: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHallaMH Ha MX OCHOBE, MOJEIMPOBAHUE MOJICKYII
OpPraHMYECKUX BEIIEeCTB, HAOJIIOAEHHE U ONHMCAHUE JEeMOHCTPALMOHHBIX OIBITOB IO
IIPEBPAILEHHIO OPraHMYECKUX BEIECTB IPU HarpeBaHUHM (IUIaBJI€HUE, 0OYIIIMBAaHUE U TOPEHNUE).

YriaeBoaopoabl

AJKaHBI: COCTaB W CTPOCHHE, IOMOJIOTMYECKMH psa. MeTraH M 3TaH — MNpPOCTEHIINe
MIPE/ICTaBUTENN AaJIKaHOB: (U3MUECKHEe M XUMHYECKHE CBOWCTBA (pEakiuu 3aMelleHUs WU
TOpEHUs), HaXOXKJICHUE B IPUPOE, OTyYEHUE U IPUMEHEHHE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
MIPE/ICTaBUTENN AJKEHOB: (PU3MYECKHEe W XHMMHUYECKHE CBONCTBA (peakUuu TUIPUPOBAHMS,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHUS U MOJIUMEPHU3allin), IOJIy4eHNEe U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetunOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBOMCTBa (peakuus noauMepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

ANKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psia. AUETHIeH —
MIPOCTEHIINNA NPECTABUTENb AIKMHOB: COCTaB, CTPOEHUE, (pU3MUecKre U XMMHUECKHE CBOWCTBA
(peakuuy rUIPUPOBAHUS, FAJIOT€HUPOBAHMS, THApPATAIlM, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKHE€ W XWMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHNSA M HUTPOBAaHM), MOIYYEHHE M NIPUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xxumuueckue Ce0UCMEaA (PeaKyuu 2ai02eHUPOBAHUS. u HUMPOBAHUSL),
nozayuexue u npumeHenue. TokcuuHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIY
YIJIEBOJOPOJAMH, IPUHAIEKAIIMMH K Pa3IUIHbIM KJIACCAM.

[Ipupoanble UCTOYHUKU YIIIeBOAOPO0B. [IpuponHblil ra3 u nonyTHble HE(TAHbBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(THU: TeperoHka, KpeKUHT
(TepMuUecKHid, KaTamUTHYECKHiT), muponu3. [IpoaykTsl nepepaboTku HehTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThI €ro nepepaboTKu.

DKcriepuMEeHTAIbHbIE METO/IbI U3yYEHHS BEIIECTB U UX MPEBPALICHUI: O3HAKOMIICHHE C
o0Opa3llaMu IUIacTMacC, KaydyyKOB M PE3UHBI, KOJUIEKLIUU
«HedTtp» M «Yromp», MoAENIUpOBaHHE MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX,
IIPOBE/IEHUE IPAKTUYECKONW PaOOTHI: OJYyYEHHUE ITUIICHA U U3YYEHUE €r0 CBONCTB.

PacuérHrble 3agaun.




Bbruuciienuss 1Mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYecTBa
MCXOJHOTO BEIECTBA WJIM TNPOJAYKTAa PEAaKIHH IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaepxaiue opranudeckue coeIMHEeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHON: CTpOEHUE, (PU3MUECKHE U
XMMHUYECKHE CBOWCTBA (pEakUUu € aKTMBHBIMHU METaJlIaMH, I'aJIOT€HOBOJIOPOAAMU, FOPEHUE),
IpuMeHeHne. BonopoiHbIe CBSI3M MEXy MOJIEKYJIAMH CIIMPTOB. JleficTBME MEeTaHoIa U 3TaHoIa
Ha OpraHu3M 4YeJIOBEKaA.

MHoOroaTtoMHbI€ CHUPTHL. IJTWUICHIJIMKOIb W TIULEPUH: CTPOCHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEIOYHBIMU METAJIJIaMH, KaU€CTBEHHAs PEaKkus Ha
MHOT'0aTOMHBIE cHupThl). JleiicTBUe Ha opraHu3M uejoBeka. [IpuMeHeHHe TiMLEepUHA U
STUJIEHTJIMKOJIS.

@DeHOM: CTPOCHHE MOJEKYNbl, (QU3NYECKUE U XHUMHUYECKHUE CBOWCTBA.
ToxcuuHocTh heHona. [Ipumenenue geHona.

Anpnerunpl U kemowusl. Dopmanbaerun, aneTanbACTUI: CTPOCHHE, (U3MUECKHE U
XUMHUYECKHE CBOMCTBA (pPEaklMM OKHUCJICHHS W BOCCTAHOBJICHHS, KAaYCCTBEHHBIC PCAKIIHH),
MOJIy4YEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE Tpe/ebHbIE KApOOHOBBIE KUCIOThl. MypaBbUHAS U YKCYCHAsi KUCJIOTHI:
CTpocHHe, (pU3nIecKre i XUMUICCKUE CBOMCTBA (CBOIMCTBA, OOIIME /TS KJTacca KHCIIOT, PEaKIus
stepudUKaIMi), TOJydeHHe U TmpuMeHeHue. CTeapuHOBasi M OJEWHOBAas KUCIOTHI Kak
MPEACTABUTENM BBICIIUX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICITUX KAPOOHOBBIX KHUCJIOT, UX
MOIOIIIee ICHCTBHE.

CrnoxxHbie 2UPHI KaK MPOU3BOJHBIC KAPOOHOBBIX KHCIOT. [ UAPOIN3 CIOXKHBIX d(DUPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xxupos. buosnorudeckas poib KUpOB.

VYraeBopsl: cocTaB, KJIacCU(PHUKAIMS YTIEBOAOB (MOHO-, M- U MOaucaxapu/sl). [ moko3a —
IPOCTEHUIINIA MOHOCAaxXapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl, (U3NYECKHEe M XUMHUYECKHUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucneHne amMMHauHBIM PAcCTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHE TJIOKO3bI), HaXOXKJIEHHE B TMPUPO/IE,
npUMeHeHue, Ouonoruueckas poib. @orocunre3. Ppykros3a Kak U30Mep IIIIOKO3BI.

Kpaxman u nemionosa kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeJUTI0I03BL.
du3nyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TIpOJn3, KAYeCTBEHHAs PEAKIUs C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl W3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: IPOBEICHUE,
HaOJIIO/IEHUE M ONHCAaHUE JIEMOHCTPAL[MOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIE
peakuuu OJHOATOMHBIX CHHUPTOB (OKHciaeHHe 3TaHosia okcuaoM wmeau(Il)), MHoroaromMHbIX
cnupToB (B3auMojeiicTBue raunepuHa ¢ rugpokcuaom meau(Il)), ampaernnoB (okucieHHe
aMMMa4YHbIM pacTBopoM okcuga cepebpa(l) u runpokcuaom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), MPOBEJIEHHWE TMPAKTHUYECKOW pPaOOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHsble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, o0bEMa, KOJUYeCTBa
MCXO/IHOTO BEIEeCTBA WJIM MPOAYKTAa PEaKIHH IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WM MPOJYKTOB PEAKIIUN).

A3oTconeprkale OpraHnyecKrue COeTMHEHNUS.

AMUHOKHCIIOTBI Kak aMm@oTepHble oOpraHudeckue coefauHeHus. @Ousnueckue u
XUMHUYECKHE CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe TINuiuHa). buonornueckoe 3HaueHUE
aMuHOKHCIOT. [lenTuabt.

benku kak nmpupoaHble BBICOKOMOJIEKYJISIpHBIE coeluHeHus. llepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OENKOB: THAPOJIHM3, ACHATYypauus,
KayeCTBEHHBIE PEaKLMU Ha OEJIKH.



DKcIepUMEHTaIbHBIE METOABl M3YYEHHUS BEIIECTB M MX IpeBpallleHuil: HaOJrofeHue U
ONMCaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OEJIKOB MpH HArpeBaHWH, LBETHBIC
peakmuu OeIKOB.

BbicOKOMOJIeKYJISIpHbIE COeIUHEHHS

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUHU, CpPEeIHAs MoJeKyssapHas Macca. OCHOBHbIE
METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — MOIMMEepU3aLus U TOJUKOHICHCALIUS.

DKCriepUMEHTAJIBHBIE METOJIbl M3Y4YEHHUs BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MesxnpeameTHble CBA3U.

Peanusanust MeXIIpeAMETHBIX CBA3€H IIPU U3YYCHUU OPraHUYECKON XUMUU B
10 xacce OCyIIECTBISIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUH,
TaK U MOHSATHUM, SBISAIOLIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-HAY4HbIE IOHSATHS: SIBIEHHE, HAy4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KiacCu(UKalus, TEePUOANIHOCTh, HAOMIOCHHE, HW3MEpEHNE,
AKCIIEPUMEHT, MOJICTIUPOBAHUE.

®duszuka: Matepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHHUS.

buonorus: kinerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, )KUPHI, (DEpPMEHTHI).

I'eorpa¢us: MuHepabl, FOpHbIE IOPO/IbL, ITOJIE3HBIE HCKOIAEMBbIE, TOILINBO, PECYPCHI.

TexHonorus: NuIEeBble MPOAYKThI, OCHOBBI PALIMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJCTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE NPEnapaThl, MaTepHaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIACC
OBLIASA N HEOPTAHUYECKAS XUMUSA

Teoperuueckne 0CHOBbI XUMUH

Xumuueckuit smeMeHT. AtTom. Sapo aroma, wu30TOMBL. DJEKTPOHHAS 000JIOYKA.
DHEpreTUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuUTanu, s-, p-, d-anemeHTsl. OCOOEHHOCTH
pacrpesiesieHus SJIEKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuogmueckas cucrema XuMHUecKHX dieMeHTtoB [I. .
MenneneeBa. CBsi3b TepHOAWYECKOTO 3akoHa W [lepuoamdeckol CHUCTEMBI XWMHUYECKHX
anemenToB JI. 1. MenpeneeBa ¢ COBPEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CII0KHBIX BEIIECTB
0 TpyMMaMm U nepuojaM. 3Haue€HUEe NMepUONIECKOro 3aKOHA B Pa3BUTHHU HAyKH.

CrpoeHue BelecTBa. XUMHUYECKas CBsA3b. BHIbl XUMHUYECKOW CBs3W (KOBaJeHTHas
HETIOJISIpHAsT W TIOJISIpHAsl, MOHHAs, MeTayuimueckas). MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOMN
XUMHYECKON CBsi3M (OOMEHHBIA W JOHOPHO-AaKIENTOPHBIN). Bogopoanas cBs3b. BajaeHTHOCTS.
DneKTpooTpUuLaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa MOJIEKYISIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTAaBa BeIleCTBAa. THIbI KPUCTALTUYECKUX PEIIETOK.
3aBHCUMOCTb CBOMCTBA BEUIECTB OT TUIMA KPUCTALINYECKON PEIIETKHU.

[TonsitTue o aucnepcHbIX cuctemax. VICTMHHBIE U KOJUIOHUJIHBIE PACTBOPHI.

MaccoBas 10JIs BELIECTBA B PACTBOPE.

Knaccudukanmss Heopranmveckux coenuHeHuid. HomeHkiiaTypa HeOopraHWYECKHX BellecTB. | €HeTHMYecKash CBsI3b HEOPraHMYECKHX
BEILIECTB, IPUHAJICKAIINX K PA3TUIHBIM KJIACCAM.

Xumudeckas peakuus. Kinaccupukaus XMMAYECKUX PEAKIM B HEOPraHWUYECKOW M OPTaHMYECKOW XMMHH. 3aKOH COXPaHEHHUS MacChl
BEILIECTB, 3a4KOH COXPAHEHHUs U IPEBPALEHUS SHEPTUU IIPU XUMUYECKUX PEAKLUSX.

CKkopocTh peakIuu, e€ 3aBUCUMOCTh OT pa3inuHbIX (akTopoB. OOpaTHMbIe peakiuu. XUMUIeCKoe paBHOBecHe. DaKTOpPhI, BIUSIOIINE
Ha cocTosiHue Xumuueckoro paBHoBecus. [Ipuniun Jle [larensbe.

OnektponuTrdeckas aucconuanus. CuiabHbIE W ciaaOble AMeKTpoiauThl. Cpela BOAHBIX PACTBOPOB BEIIECTB: KHUCHAs, HEUTpaabHas,
IIeI09HAas.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

DKcrepuMeHTAIbHBIE METO/IbI M3YUEHHUsl BEUIECTB M MX MpeBpalieHuil: nemoncrpamus Tadmui «[lepuoandeckas cucremMa XUMHYECKUX
sanementoB JI. M. MeHnneneeBa», u3yueHUe MoJeleld KPUCTAIUIMUECKHX PEMIETOK, HAONIOJEHHWE M ONUCaHHE [EMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OMBITOB (PA3JIOKEHHE TEPOKCHAA BOAOPOJA B MPHCYTCTBUU KaTallM3aTopa, OIMPEIEICHHE CPEIbl PACTBOPOB BEIIECTB C
MTOMOIIIBI0 YHHUBEPCATHLHOTO HHINKATOPA, PEAKIIUU MOHHOTO OOMEHA), TPOBEICHUE TIPAKTHUSCKON paboThl «BiHsHIE pa3TuvHbIX (GaKTOPOB Ha
CKOpPOCTb XMMHUYECKOU PEAKIIUN.

Pacuérnbie 3amaun.

Pacu€rel 1m0 ypaBHEHUSIM XMMHYECKUX PEAKLHW, B TOM UYHCIE TEPMOXMMHUYECKHE PACUETHI, PACUETHI C HMCIIOJIB30BAHUEM IOHATHUS
«MaccoBasi JIOJIsl BEIIECTBa.

Heoprannyeckas xumus

Hewmerannsl. [Tonoxenue nemetannos B [lepuoanueckoii cucreme xumudeckux snemenToB J[. . MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. Du3nyUeckre CBONCTBA HEMETANIOB. AJIOTPOIKS HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrieposa).

XUMUYEeCKUE CBOMCTBA BaXKHEUIITNX HEMETAIIOB (TaJOreHOB, cephl, a30Ta, pocdopa, yraepoga U KpeMHHs) U UX COeTUHEHUH (OKCH]IOB,
KHCJIOPOJICOACPIKAITUX KUCIOT, BOAOPOJIHBIX COCTUHEHUN ).

[IprMeHeHre BAXKHENIIMX HEMETAUIOB M UX COCTMHEHU.

Meramnel. [lonoxxenne meramno B Ilepuogumdeckoit cucreme xummuueckux 3yeMeHTOB J[. M. MenneneeBa. OCOOEHHOCTH CTPOSHUS
ANEKTPOHHBIX 000704YeK aroMoB MeTamioB. OOmme ¢usnueckue cBoicTBa MeTaoB. CIUIaBbl METAUIOB. DIEKTPOXUMHUYECKHH psif
HaIpsHKEHUH METaIOB.

XWMHYECKHE CBOMCTBA BAKHEUIINX METAUIOB (HATPHWM, Kadui, KajdbI[Mi, MarHWil, aJlOMHUHHUHN, IUHK, XpOM, KeJie30, MEIh) M HX
COEMHEHHIA.

O61ue cnocoObl moxydeHus: MeTauioB. [IpruMeHnenne MeTauioB B ObITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METOJbl HM3y4YEHHS BEIIECTB W WX MPEBpAIICHH: HM3y4YeHHE KOJUICKIMH «MeTauibl W CIIaBbl», 00pa3IioB



HEMETAJJIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4, HAOMI0IEHUE U OMICAHUE IEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TMJIPOKCUA AIIOMUHUS C PACTBOPAMM KHUCJIOT M LIeJI04Yel, KaueCTBEHHbIE PEaKI[M1 Ha KATHOHBI METAJIJIOB).

Pacyérnble 3agaun.

Pacuérsl Macchl BemiecTBa WM 00bEMa Ta30B MO0 M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce MM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B
peaKIMy BEIIeCTB, pacu&Thl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIH, €CIIU OHO U3 BEIIECTB UMEET IPUMECH.

XHUMHA H KU3HDb

Ponp xuMum B 00ecTieYeHUN HKOJIOTUYECKOM, SHEPreTHYeCKO M MUIIEBOM 0€30IacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE 0 HAay4YHBIX
METOZax IO3HAHMS BEUIECTB U XMMUYECKUX PEaKIUH.

IIpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX POMBIIUIEHHOTO MOJYYEeHUs BXKHEHIIINX BELIECTB.

YenoBek B MHMpE BELIECTB M MATEPHUAJIOB: BAXHEHILNE CTPOUTENBHBIE MATEpUalbl, KOHCTPYKLIMOHHbBIE MaTepUaibl, KPaCKH, CTEKIIO,
KepaMHKa, MaTepHabl JJIs 3JeKTPOHUKH, HAHOMATepHajbl, OpPraHMYeCKHe U MUHEpaJIbHbIE YI00pEHHU.

XUMHsSL U 310pOBbE YeJIOBEKa: MpaBUJia UCIIOJIb30BaHMs JIEKAPCTBEHHBIX MTPENaparToB, MpaBuiia 6€3011aCHOI0 UCIOJIb30BaHMs IPEenapaToB
OBITOBOM XMMHH B ITOBCETHEBHOMN JKHU3HU.

MesxnpeaMeTHBIE CBSI3U.

Peanmzanust MeXnpeaMETHBIX CBSI3eH NpH W3ydyeHHH OOIIeH M HeopraHmdeckod xumum B 11 Kigacce ocymiecTBisieTcs uepes
UCIOJb30BAHUE KaK OOLIMX E€CTECTBEHHO-HAYUHBIX MOHATHH, TaK W TMOHATHH, SBISIOLMXCS CHUCTEMHBIMHM Ul OTHEJbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011ue ecTeCTBEHHO-HAy4YHbIE MMOHATHS: HAyYHBIM (akT, TMIIOTE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3, KJIacCU(pUKALKS, TEPUOTUIHOCTD,
Ha0It0/IeHNE, SKCIIEPUMEHT, MO/IETUPOBAaHUE, U3MEPEHNUE, SIBJICHUE.

®dusuka: MaTepus, YHEPIrUsi, Macca, aToM, DJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOI, PaJHUOAaKTUBHOCTb, MOJIEKYJA, YHEPTETUYECKUN
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NUECKHE BEIMUUHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- 1 MUKpO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpHbIE TOPO/IbI, TOJE3HbIE HCKOAEMbIE, TOIUINBO, PECYPCHI.

TexHosorusa: XMMHUYECKash IMPOMBIIIJIEHHOCTh, METAJUIYPIHs, IPOU3BOACTBO CTPOUTENIBHBIX MAaTEpUANIOB, CENbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBO, MHIIEBAass MNPOMBIIIJIEHHOCTh, (apMaleBTU4YecKas MPOMBIIIJIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHUX IPEnaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaT€pUaIOB, 3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS OOYYarOIIMMUCS IPOrpaMM CpelHero obmero oOpa3oBaHMA
(IMYHOCTHBIM, METaNpeAMETHBIM U MpeaAMeTHbIM). HayduHo-MeTouueckoil oCHOBOM Ui pa3paOOTKH IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOEHUS
IIpOrpamMM CpeHero o01ero 00pa3oBaHus SIBJISETCS CUCTEMHO-AESTEIbHOCTHBIN MMOAXO.



B cooTBercTBUM € CHUCTEMHO-IEATEILHOCTHBIM MOJIXOJOM B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMpeaMeTa «XHUMHUs» Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHus BbIIEICHBI CIIEIYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUICKON TIpa’kJaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIPEEIICHHUIO;

HaJM4re MOTUBALIMU K 00YyUEHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN TUYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAAULUK 0a30BOMA
HayKU XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYalOlUXCsl PYKOBOJACTBOBATHCA B CBOCH JAESITENBHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAaMH,
MIPUCYIIMMHU LIETTOCTHOM CUCTEME XUMUUYECKOT0 00pa30BaHus;

HaJU4He MPaBOCO3HAHUS KOJIOTHIECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH 11U U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE PE3yabTaThl OCBOCHMS MpeaMeTa «XHUMHUA» IOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCIUTATENBHON JESATENBHOCTH B
COOTBETCTBUHU C T'YMAaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M UJCATIAMH POCCUUCKOTO T'Pa’KJaHCKOTO
oOmiecTBa, MPUHATHIMA B OOIECTBE HOPMaMH W TPABWJIAMHU IOBEACHHS, CIIOCOOCTBYIOIIMMHU IPOIECCAaM CAaMOIIO3HAHUS, CaMOPA3BUTHS H
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YYArOIIUXCS.

JIM4HOCTHBIE PE3yIbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaKalT CPOPMHUPOBAHHOCTH OMNbITA MO3HABATENBbHON M MPAKTUYECKOU
NESATSILHOCTH 00YJAFOIINXCS 110 PeaTN3allii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxnanckoro Bocniuranus:
0CO3HaHUs 00YYAIOIMMHKCS CBOMX KOHCTUTYIIMOHHBIX IPaB M 00A3aHHOCTEH, yBAXKEHHUS K 3aKOHY U IIPABOIIOPSIKY;
IPEICTABIEHHS O COLMAIBHBIX HOPMAaX M IIPABUIIAX MEKINYHOCTHBIX OTHOIICHHH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOM /1€ATENILHOCTH NPU CO3AaHUU y4EOHBIX IPOEKTOB, PEIICHUN YUeOHbIX U MO3HABATENIBHBIX 33jad,
BBIITOJIHEHUY XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JpYruX IpHU aHaJIM3€ Pa3IMYHBIX BUAOB y4eOHOMH
JEeATEIbHOCTH;

2) naTpHOTHYECKOr0 BOCHUTAHUS:

IIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIMIO OTEYECTBEHHON XUMHUH;

YBaXKEHHS K MPOLECCY TBOPUYECTBA B 00JIACTH TEOPHH M MPAKTHYECKOrO IIPUMEHEHHS XMMUM, OCO3HAHUS TOTO, YTO JTOCTHIKEHUS HAYKH
€CThb PE3YJIBTAT JUIMTENBHBIX HAOIIOIEHNH, KPOTIOTIHUBBIX IKCIIEPUMEHTATBLHBIX TOMCKOB, OCTOSHHOTO TPY/a YYEHBIX M IIPAKTHKOB;

MHTEpECa M MO3HABATEILHBIX MOTHBOB B TIOJYYEHUH M MOCIEAYIONIEM aHATN3e NHPOPMALIUK O TIEPETOBBIX JOCTHKEHHUAX COBPEMEHHON
OTEYECTBEHHOM XMMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIHTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STHIECKOTO MOBEIECHHS;

CHIOCOOHOCTH OLIEHMBATh CHTYAllUH, CBS3aHHBIE ¢ XMMMYECKMMH SBJEHUAMH, U MPHHUMATh OCO3HAHHBIE PEIIECHHS, OPUEHTHDPYICH Ha
MOpaIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJIEHUE U IOCTYNKU CBOMX TOBAPHUIIEH ¢ MO3MIMH HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE



IIOCJIEICTBUM 3TUX ITOCTYIIKOB;

4) popMupOBaHMS KYJILTYPbI 310POBbS:

MOHMMAaHHUs LIEHHOCTEH 3J0pOBOrO M OE€30MACHOr0 00pa3a KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY
(pU3MYECKOMY U NCUXMYECKOMY 370POBBIO;

COOJIIOIcHHs IPaBKJI GE30IIACHOr0 OOPAIEHHs ¢ BEECTBAMY B OBITY, IOBCEHEBHON KU3HH U B TPYIOBOil IEATENLHOCTH;

MOHMMAHUS LIEHHOCTH IIPaBU UHAMBUIYaIbHOTO U KOJJIEKTHMBHOTO GE30MAaCHOIO MOBEIEHMS B CUTYALUAX, YIPOXKAIOIIMX 3J0POBLIO U
JKU3HU JIFONIEH;

OCO3HAHHUS TIOCIEACTBUI M HENPUATHUS BPEIHBIX NPUBBIYEK (YHOTPeOIECHHUS aJIKOroJIsl, HAPKOTUKOB, KyPEHHS);

5) TpynoBoro BocnuTanus:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCII€OBATEIbCKON AEATENbHOCTH, OOLIECTBEHHO II0JE€3HOM, TBOPYECKON M IPYrux
BUJIAX JIEATEIbHOCTH;

YCTAaHOBKH Ha aKTHBHOE Y4acTHUE B PEILICHUHU PAKTUYECKUX 33/1a4 COLUAIbHON HAPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTEpeCca K MPAKTHYECKOMY H3YyYCHHIO MPO(EcCHil pa3IdHOTO POja, B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 1O
XUMHH;

YBaXEHHUSI K Tpydy, JTIOIIM TpyAa M pe3ylbTaTaM TPYAOBOH J1€ATeIbHOCTH; TOTOBHOCTHU K OCO3HAaHHOMY BBIOODY

WHAVBUAYAIbHON  TPaeKTOPHH
oOpazoBanus, Oymymielt mpodeccuu U pearn3aluu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 7K0J10rHYECKOro BOCIIMTAHMS:

SKOJIOTHYECKHU 1EIeCO00Pa3HOro OTHOIIEHHUS K IIPUPOJIE, KaK HCTOUHUKY CYIECTBOBAHMS KM3HH HA 3eMIIE;

MOHUMAHKs TI00AIBHOTO XapaKTepa SKOJOTHYECKHX IPOOIIeM, BIMSHUS >KOHOMUYECKHMX IIPOLECCOB HA COCTOSHHE MPHPOIHON U
COLIMAJIBHOU CPEIbL;

OCO3HaHUs HEOOXOAUMOCTH UCIIOIb30BaHMUS JOCTHKEHUI XMMHH /I PELIEHUS BOIIPOCOB PAIIMOHAIIBHOTO IIPUPOIOONE30BAHUSL;

AKTMBHOTO HENPUATHS ICHCTBHU, NPHHOCAIIMX BpEN OKPYXKAIOLIEH MPUPOJHON cpele, YMEHHUsS MPOTHO3MPOBATh HEOIArONpPHATHBIE
SKOJIOTHYECKHUE TIOCIIEACTBUS TIPEANPHHUMAEMBIX I€HCTBUM M IPEJOTBPALIATh HX;

HAJIMYMs PA3BUTOTO DKOJOTMYECKOrO MBIIUICHHS, SKOJOTHYECKON KYIBbTYPHI, ONbITA JEATEIbHOCTH JKOJOTHYECKOH HAIPaBJI€HHOCTH,
yYMEHHsI PYKOBOJCTBOBAThCS HMH B IO3HABATENIbHON, KOMMYHMKATHBHOH M COIMAIbHOM MPaKTHKE, CHOCOOHOCTH M YMEHHUS AaKTHBHO
IPOTUBOCTOATH HEOIOTUH XeMO(OOHH;

7) HeHHOCTH HAYYHOIO IO3HAHMUSA:

c()OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIONIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOMN MPAKTHKHY;

MOHUMAHKs CIENU(pUKE XMMHU Kak HAyKM, OCO3HAHHUS €& poiH B (pOPMUPOBAHHMHM PALHOHATLHOTO HAYYHOTO MBIIUIEHHS, CO3JaHHH
LIEJIOCTHOTO MPECTAaBIEHU 00 OKPYXKAKOLIEM MHUpE KaK O €IMHCTBE NPHPOIbI M YEJIOBEKA, B MO3HAHUHM IIPUPOAHBIX 3aKOHOMEPHOCTEH M
pELICHUH MPOOJIeM COXpPaHEHHS IPUPOTHOTO PAaBHOBECHS;



yOSXKIEHHOCTH B 0COOON 3HAYMMOCTH XMMUH JJIs1 COBPEMEHHON IIUBIIIN3AIMH: B €€ TYMaHUCTHYECKOI HAIIPaBICHHOCTH M BaKHOU POJIH
B CO3JIaHMM HOBOH 0a3bl MaTepuanbHON KyJIbTyphl, PEIIEHUH IJIOOANbHBIX MPOOJIEM YCTOHUMBOrO Pa3BUTHUS 4YEIOBEYECTBA — CHIPHEBOIA,
SHEpPreTUYeCcKOi, MUIIEBOM M SKOJIOrMYecKoil Oe30lacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECHEYEHUH YCIOBHM YCHEIIHOro TpyAa H
HKOJIOTUYECKU KOM(POPTHOM KHU3HH KAXKIAOTO WieHa OOIIEeCTBa,;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHUMaHUsA CYLUIHOCTM METOJIOB IIO3HAHMS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCHOJIb30BATh

[0oJIydaeMble 3HAHUA Ui aHAIM3a M OOBACHEHMS SBICHMH OKPYKAIOIIEro MUpPa M IPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHUs [enarhb
000CHOBAHHBIC 3aKIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIEJBIO MOJIYYSHHsI JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSATENBHO HCIIOIB30BaTh XMMUYECKHE 3HAHUS IS PELICHUS IPOOJIeM B PEaTbHBIX )KU3HEHHBIX CUTYAIUX;
MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON 1eSTEIbHOCTH;
TOTOBHOCTHU U CIIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHHIO U caMOOOPa30BaHUIO, K AaKTUBHOMY ITOJIy4YEHHIO HOBBIX 3HAHUN [0 XMMUU B
COOTBETCTBHUHM C )KMU3HEHHBIMU MOTPEOHOCTIIMU;
HHTEpeca K 0COOCHHOCTAM TPy/ia B Pa3sINuHbIX cepax MpodhecCHOHANbHON e T HOCTH.
METANIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS yU€OHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro o01ero oopa3zoBaHus BKIIOYAIOT:

3HaYMMBbIe Ui (POPMHPOBAHUS MHPOBO33PEHUS OOYYAOIIUXCA MEKIUCHUIUIMHAPHBIE (MEXIpEAMETHbIE) OOIIeHAyYHbIE TMOHSITHSA,
OTpaKarolllie IeJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEHU(PHUKY METOJ0B MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, PHEPrus, sBJIEHHE, MPOILECC, CUCTEMA, HAay4yHbIH (PAKT, MPUHIMI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJO0BaHHE,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe);

yYHUBEpcaJbHble Yy4eOHbIE JeiCTBUS (TO3HABAaTEIbHbIE, KOMMYHMKATHBHBIC, DETYJISATUBHBIE), oOecneunBaromue (GpopmMupoBaHUE
(YHKIIMOHAJIBHOW IPaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUU 00y4aroInXcs;

CIIOCOOHOCTB 00y4Jaromxcs HCIOJIb30BATh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE, MHPOBO33PEHYECKHE
3HaHUS U YHUBEpCaJbHbIC yUeOHbIE ICHCTBUS B IO3HABATEIBHOM U COLMAIbHON MPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAZICHHE YHUBEPCAJIbHBIMU YYE€OHBIMU I103HABATENIbHBIMH, KOMMYHUKATUBHBIMU U
PETYIATUBHBIMU JAEUCTBUSIMH.

OgyajgeHne yHMBePCAJIbHBIMH Y4e¢OHBIMH II03HABATEIbHBIMH J1CHCTBUAMU:

1) 6a3oBbIe Jornyeckue geiicTBu:

CaMOCTOSITENILHO bopmynupoBaTh " aKTyaJIu3upoBaTh npo0seMy, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNIATh  LENU  JeSITEeIbHOCTH, 3ajjaBasi  HapamMeTpbl U KPUTEPUM  MX JOCTHUIKEHHS, COOTHOCUTDH PE3YJIbTaThl
JEeSITeIbHOCTH C TOCTABJICHHBIMU LEJISIMH;

UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUI NMPHUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIIEIATh XapaKTEpHbIE NPU3HAKU MOHATUH H
yCTaHaBJIMBaTh UX B3aHMMOCBS3b,

HCIIOJIB30BATh COOTBECTCTBYIOIINUE ITIOHATUA JIA 00BACHEHUS OTACIBbHBIX (l)aKTOB n HBHCHHﬁ;



BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KIacCU(DHUKAIINY BEIIECTB U XUMUUYECKUX PEaKIIU;

YCTaHABIIMBATh MIPUUMHHO-CJIEICTBEHHBIEC CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE paCCyKACHHsS (MHAYKTUBHBIC, NEIyKTHUBHBIC, IO AHAJOTHMH), BBISBISATH 3aKOHOMEPHOCTH W IMPOTHUBOPEYUS B
paccMaTpuBaeMBbIX SIBICHUSIX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOUCHHS,

MPUMEHITh B TIPOIECCe MO3HAHMS, WCIOJIb3yeMble B XHMHUU CHMBOJHMYECKHE (3HAKOBBIC) MOJIEIH, MPeoOpa3OBLIBATH MOJCIHHBIC
MIpe/ICTaBICHUS] — XUMHUECKUN 3HAK (CUMBOJ) 3JIEMEHTa, XUMHUecKas ¢popMyiia, ypaBHEHHE XUMUYECKON peakluu — MpU PEIIeHUH Y4eOHbIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIC MOJEJIbHBIC IMPEACTABICHUS /AJsl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBble HCcIe0BaTeIbCKHE AeiiCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIIHiA;

dbopMynupoBaTh LEMH W 3aJa4d HCCIEIOBAHHS, HCIIOJIb30BATh IMOCTABICHHBIE U CAMOCTOSITENHFHO C(OPMYIHpOBaHHBIE BOMPOCHI B
Ka4yeCTBC I/IHCTPYMGHTEI IIO3HAHUA U OCHOBBI IJIsI q)OpMI/IpOBaHI/IFI TUITIOTE3EI 110 HpOBepKe HpaBI/IJII)HOCTI/I BBICKA3bIBACMBIX CY)KIIGHI/H\/JI;

BIIaJIETh HABBIKAMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U MPOBEIEHUS YYEHUYECKHX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMSI
HaOII0/IaTh 32 XOJOM IPOIIECcCa, CAMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3ynabTaT, popMyaupoBaTh 0OOOLIEHUS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJbTATOB UCCIIEIOBAHMS, COCTABIIATh OOOCHOBAHHBINM OTUET O MPOCIAHHON paboTe;

npuoOpeTaTh OIBIT yYSHHWYECKOW HCCIEIOBATEIbCKOW W TPOCKTHOW JESITEIBHOCTH, MHPOSBIATH CIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METO0B MMO3HAHUA.

3) pa6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpMalUU (HAy4yHO-TIONMYJspHAs JIMTEpaTypa XUMUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), aHaNM3UPOBaTh HHQPOPMAIMIO PA3TUYHBIX BUAOB U (OpPM MpelncTaBiIeHHs, KPUTHUECKH OILICHHUBATH €€
JIOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(¢bopMyIIMpoBaTh 3alpoChl U NMPUMEHATh pa3jIMuYHblE METOJbl HpPU MOUCKE M O0TOOpe MH(OpMaMM, HEOOXOAMMOMN [l BBIOJIHEHUS
y4eOHBIX 3a7a4 ONpeeEHHOTO THIIA;

MPUOOPETATh OMBIT UCIIOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (popMy IpencTaBieHUs] HHPoOpMaAIUH (CXeMbl, rpauKyu, AUArpaMMbl, TaOIHUIIbI, PUCYHKH U
IpyrHe);

UCTOJb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpEeACTBAa INpU paboTe ¢ XUMHUECKOW HH(POpPMAILUEl: MPUMEHSATh MEXKIpPEeIMETHbIE
(pu3nyeckue U MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, (POpMyIIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJITHOCTH.

OgiafeHne yHUBepPCAJIbHBIMA KOMMYHHKATHBHBIMH 1CHCTBUSIMM:

3aJlaBaTh BOINPOCHI MO CYLIECTBY OOCYKIaeMOW Te€Mbl B XOJ€ IUaiora W/Wid JUCKYCCHH, BBICKA3bIBaTh HJEU, (GOPMYIUPOBATH CBOU
IIPEIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS NPEJIOKEHHOH 3aa4u;

BBICTYNaTh C TMPE3EeHTAlMeil pe3ylbTaToOB IO3HABATENbHOM JEATENbHOCTH, IIOJIYYEHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO
CBEpCTHUKAMM TPU BBINOJHEHUH XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOH paboTHI MO HCCIICAOBAHHIO CBOICTB M3y4aeMbIX BEIECTB,



peanmzanuu y4eOHOTO MPOeKTa M (POpPMYITHPOBATH BBIBOJABI MO PE3yIbTaTaM MPOBEASHHBIX MCCIICAOBAHUN MYTEM COTJIACOBAHUS TO3HIMHA B
X0J1e 00CYXIeHHUS 1 0OMEHA MHCHHSIMHU.

OgJaieHne YHHBEPCAJIbLHBIMH PEryJsiTHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITEIILHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MTO3HABATEIIBHYIO JACATCILHOCTD, ONpeaesas e€ [e/Id U 3aJ1a4H, KOHTPOJIHPOBATh U
0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IMpElaracMblii ajJrOpUTM JEHCTBUH IPH BBHIMOJHCHHH YYCOHBIX M HCCIICAOBATEIBCKUX 3ajad,
BEIOMpaTh Hanbosee 3P PEKTUBHBIN CIOCO0 X PEIIeHUs C YIETOM MOTyYeHUs] HOBBIX 3HAHHUIA O BEIIECTBAX M XUMUYCCKUX PEAKITUSX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEITEILHOCTH HAa OCHOBE CaMOaHAJIM3a M CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHBI 10 KJIACC

IIpenmerHbIe pe3yJIbTaThl OCBOCHUS Kypca  «Opranuueckas XUMUA»
OTPaXKaroT:
Cc()OPMHUPOBAHHOCTb  MPE/ICTaBICHUI 0 XUMHUYECKON COCTaBIISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI Mupa,
poau XUMUUM B  TIO3HAHMM  SBJICHUH

Opupoasl, B (OPMUPOBAHMM MBILUIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIUMOW Ui peleHHs
IIPAKTUYECKHX 3a]1a4 U 3KOJIOI'MYECKH 000CHOBAaHHOI'O OTHOUIEHUS K CBOEMY 3[J0POBbIO U IPUPOJHOM Cpene;

BJIQ/ICHUE CUCTEMOW XMMHUYECKHUX 3HAaHUMN, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoINe MOHATUS (XUMUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI0YKa aTroma, MOJIEKYJa, BaJCHTHOCTb, JJIEKTPOOTPHULATENIBHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas QopMyna (pa3BEépHyTas H
COKpaIléHHast), MOJIb, MOJIIpHasi Macca, MOJISIpHBIA 00BEM, yriaepoaHblii ckeneT, (yHKIMOHAJIbHAs TpYINa, paJuKkai, U30MepHs, H30MEpHI,
TOMOJIOTUYECKUM Psil, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOA U a30TCOACpIKALIUE COCAUHEHUSA, MOHOMED, IOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPHUHM M 3aKOHBI (TEOpUsi CTpOEHUs opraHuueckux BemiecTB A. M. ByriepoBa, 3aKOH coXpaHEHHs
MAacchl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUH SI3bIK XUMHUHU; MUPOBO33PEHUYECKUE 3HAHNUS, JIeKaIle B OCHOBE MOHUMAHUS PUIMHHOCTH
U CHUCTEMHOCTHM XMMHYECKHX SBJICHHMH, (DaKTOIOTMYecKHe CBEACHHS O CBOWCTBAX, COCTaBE, MOJYYEHUH U O€30MaCHOM HCIOJIb30BaHUU
BaXHEUIIMX OPraHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH J1eATEbHOCTH YElIOBEKa,

C(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTE€pHble TNPU3HAKU MOHATUHM, YCTaHABIMBaThb WX B3aUMOCBS3b, MCIIOJIB30BATh
COOTBETCTBYIOILME ITIOHATHS IIPU OIIUCAHUU COCTABa, CTPOCHUS U IIPEBPAILCHUIM OPIraHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHUI HCIOIB30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTABJICHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHON) GOopMyJ1 OpraHNYEeCKUX BEIIECTB U YPaBHEHUH XUMUYECKUX PEaKIMii, U3rOTaBIMBaTh MOAEIH MOJIEKYJl OPTaHUYECKUX BEIECTB
JUTSL WULTFOCTPALMU X XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOEHNS;

c(OpPMUPOBAHHOCTh YMEHUN YyCTaHABIMBATh MPUHAJIEKHOCTh M3YYEHHBIX OPraHMYECKHX BEUIECTB IO MX COCTaBYy U CTPOCHHUIO K
OIpeNIeIEHHOMY ~ KJIAcCy/TpyNIe COeIMHEHWH (yIJIeBOJOPOMbI, KHCIOPOJ U a30TCOAEp)KAIllMe COCIUHEHMS, BBICOKOMOJIEKYISAPHBIE
COEMHEHMS), 1aBaTh UM Ha3BaHUs Mo cucremarndyeckoil HomeHkiarype (IUPAC), a Takxke mpuBOIUTH TpUBHAJIbHBIE HA3BAHUS OTAEIbHBIX
OpPraHMYECKHUX BEUIECTB (ITUJIEH, MPOMWJIEH, AlleTUJIeH, ATUJIEHTIUKONb, TIHLIEPUH, (eHOJ, (opManbIerui, aueTalbIerua, MypaBbHHAs
KHCJIOTa, YKCYCHAst KMCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBASI KHCIIOTA, TIII0K03a, (PpYKTO3a, KpaxMall, [eJUII0I03a, TIUIHH);



c(OPMHPOBAHHOCTH YMEHHS ONPEACIIATh BUbI XUMUYECKOH CBSI3M B OPTraHUYECKUX COSAMHEHUX (OJMHAPHBIC U KPATHBIC);

c(OpPMHUPOBAHHOCTh YMEHHS IPHUMEHSATH ITOJIOKCHHS TCOPUH CTPOCHHUS OpraHuueckux BemiecTB A. M. BytiepoBa it oObsicHCHHS
3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTABA U CTPOCHMS; 3aKOH COXPAHEHUS MAcChI BEIIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTePU30BaTh COCTaB, CTPOEHUE, QU3HUYECKHUE U XMMHYECKHE CBOWCTBA TUIUYHBIX IPEICTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEMISCTB (METaH, JTaH, STWICH, MPONWICH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH30I,
METaHOJI, TAHOJ, ATHJICHIJIUKONb, TIUIEPUH, (EHOJI, aleTalbIeru], MypaBbHHAs W YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmaj, IeJLIIJI03a,
AMUHOYKCYCHAsl KHCJIOTa), WLTIOCTPUPOBATh T'EHETHYECCKYIO CBSI3b MEXIAY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIUX XHMHYECKHX PEaKIUH C
WCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh WUCTOYHHWKHU YTIIEBOJAOPOIHOTO CHIPhs (HE(PTh, MPUPOJHBIN Tra3, yrojib), CIOCOOBI HMX
nepepadOTKH U MPAKTHYECKOE IPUMEHEHHE TIPOIYKTOB NIEpepadOTKH;

Cc(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCIICHUS 110 XUMUYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOJMUECTBA MCXOTHOTO BEIIECTBA
WJIH TIPOJTYKTa PEAKIUU 10 U3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJHOTO U3 MCXOHBIX BEIIECTB WIH MTPOYKTOB PEAKITUN ),

c(hOpPMUPOBAHHOCTh YMEHHH BJIAJICTh CUCTEMON 3HAHWK 00 OCHOBHBIX METOJAX HAYYHOTO ITO3HAHUS, WCIOJB3YEMBIX B XUMHUHU IPH
W3YYCHUM BEIIECTB M XHMHYECKHUX SIBJICHUU (HAOJIOJEHHE, W3MEPEHUE, 3KCIIEPUMEHT, MOJCIUPOBAHKE), HCIIOJIb30BaTh CHCTEMHbBIE
XUMHAYECCKHE 3HAHUS JUIS IPUHSATHS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYAIIUSX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHHU COOIONATh IMpaBWIA TOJIH30BAHUS XUMHUYECKOW TIOCYION M JIA0OpAaTOPHBIM OOOpPYHAOBaHHEM, a TAKKE
mpaBmIa 0OpaleHus ¢ BEIeCTBAMU B COOTBETCTBUU C HHCTPYKIHUSMH IO BBIITOJTHCHHIO TAOOPATOPHBIX XUMHUYECKHX OITBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBAaTh M BBIMOIHATh XMUMHUYECKUN JKCHEPUMEHT (TPeBpaIleHUs OpPraHMYeCKHX BEIIECTB MpPH
HarpeBaHuM, MOJYYCHHE STHIIEHA M HM3YYCHHE €ro CBOWCTB, KaYeCTBEHHBIC PEaKIIMM OPTaHMYECKHUX BEIIECTB, JCHATypalus OelKOB MpH
HarpeBaHWM, IIBETHBIC PEAKIMU OEJIKOB) B COOTBETCTBHUHU C TIPAaBHJIAMHU TEXHUKH OE30MACHOCTH TPU OOpANIEHUH C BEIIECTBAMH U
1abopaTOpHBEIM 000PYIOBAHUEM, MPEICTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (DOpME 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBAThH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3HPOBATh XUMHUYECKYIO0 WH(OPMAIIHIO, TIOTyJ4aeMyI0 M3 Pa3HBIX UCTOYHUKOB (CpeacTBa
MaccoBoi uHpopmanuu, IHTepHET u apyrux);

c(OPMHPOBAHHOCTh YMEHUI COOJIOAATh MpaBMiIa HKOJOTHMUYECKH IeJ1IeCO00pa3HOro MOBEJEHUS B OBITY M TPYJOBOM NEATENBHOCTH B
LEISIX COXPAaHEHHUs CBOErO 3J0POBBbS U OKpY)KAlOIIeW MNpPUPOTHOM Cpelpl, OCO3HABaTh OMACHOCTh BO3JEHCTBHS Ha >KUBbIE OpPraHU3MBI
oTpeieNIEHHBIX OPTraHNYECKUX BEIECTB, MOHMMAas cMblci rnokaszarens [1JIK, noscHsaTs Ha mpumMepax crnocoObl YMEHBIIEHHSI U MTPEeI0TBPALLECHHS
UX BPEJHOT'O BO3JICHCTBUS HAa OPraHU3M YENIOBEKa,

U1 OOYYaloOLIUXCS ¢ OrpAaHHMYEHHBIMH BO3MOXHOCTSIMM 37I0POBbS: YMEHHME NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUI;

JUIS CHETBIX U CIa00BUISAIINX O0yUaIOIINXCs: YMEHHE UCII0JIb30BaTh pelibehHO-TOUeuHYI0 cucteMy o0o3HaueHuii JI. bpaiins mist 3anucu
XUMHAYECKUX (POPMYII.

11 KUIACC



[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMuUsD OTPaXKaroT:

c(hOpPMUPOBAHHOCTH MPEICTABICHUI: 0 XMMHUYECKON COCTABIIAIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA, POJIM XUMUU B MO3HAHUU
SIBJIGHUW TPUPOJbL, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYPhl JIMYHOCTU, €€ (DYHKIMOHAIBHOM rpaMOTHOCTH, HEOOXOAMMOM ISl pelIeHUS
MPAKTUYECKHX 33124 ¥ KOJOTHYECKH 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie;

BJIaJICHUE CUCTEeMON XMMHUYECKUX 3HAHHM, KOTOpask BKJIIOYAET: OCHOBOIIOJIAratoIIue MOHATHS (XUMHUUECKUN AJIEMEHT, aTOM, U30TOIl, S-, p-
, d-37IeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJI€HTHOCTbH, 3JIEKTPOOTPUIIATENILHOCTh, CTENIEHb OKHCIICHUS,
XUMHUYECKas CBS3b (KOBaJICHTHAsl, MOHHAS, METAINIMYECKas, BOJOPOAHAS), KPUCTAIUIMYECKAsT PEIIETKA, TUIIbl XUMUYECKUX PEaKILUii, pacTBOD,
AJEKTPOJIUTHI, HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT JUCCOLIMAIUS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHWMHUYECKOW pEaKIHH,
XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (T€OpHUs IEKTPOIUTHUECKON auccouuanuu, nepuoanyeckuit 3akon Jl. M. MenneneeBa, 3akoH
COXPAaHEHHUS MAacChl BEIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHUs] YHEPTUH MPH XMUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIHMYECKUN
SI3BIK  XMMHH, MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAllue B OCHOBE IOHUMAHUA NPUYMHHOCTH M CHUCTEMHOCTH XHWMHUYECKHUX SIBIICHU,
(haKTOJIOTHUECKHE CBEICHUS O CBOMCTBAX, COCTAaBE, MOJyUYECHUHU U 0€30IIaCHOM HCIIOJIb30BAHUH BAKHEUITNX HCOPTAHHMYECKUX BEUIECTB B OBITY
U NIPAKTUYECKON JEeATEIBbHOCTH YEIOBEKA;

cOpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHble TNPU3HAKU MOHSITHH, YyCTaHaBIMBaThb WX B3aUMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOLIME MTOHATHS [IPU ONTMCAHUU HEOPTAHUYECKUX BELIECTB U UX MPEBPALLICHUM;

c(hOpMUPOBAHHOCTh YMEHUH HCIIONb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIA COCTaBlieHUs (OpMYIN BEHIECTB U YPaBHEHUN XMMHUYECKUX
peakuuii, cucrematuueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIENbHBIX HEOPTaHMUECKUX BEIIECTB (YrapHBIA ras,
YIJIEKHUCIIBIN Ta3, aMMHAaK, raiiéHas U3BeCThb, HEraluéHas U3BeCTh, TUThEBAS COJa, IUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIPEACNATh BAJIEHTHOCTh M CTEMEHb OKUCICHUS XUMHUYECKHX JJIEMEHTOB B COCAMHEHUSX Pa3IUYHOTO
COCTaBa, BHJI XUMUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAS, METAJUIMYeCKas, BOJOPOJIHASI) B COCIUHEHUSX, THI KPUCTAJUTMUECKON peIméTKu
KOHKpPETHOTO BeIlecTBa (aTOMHas, MOJEKYJsSpHas, WOHHAs, MeTajlndeckas), XapakTep cpelbl B BOIHBIX pPacTBOpax HEOPTaHUYECKUX
COCIIMHCHHIA;

c(hOPMUPOBAHHOCTh YMEHHUM YCTAaHABIMBATh MPUHAAJICKHOCTh HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBy K OMNpeneIEHHOMY
KJIacCy/TpyIIe COeAMHEHHH (ITPOCThIE BEIIECTBA — METAJUIBl M HEMETAJIIbI, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akoHa J[. W. MenneneeBa W JIEMOHCTPHPOBATh €rO
CUCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (D YHKITHH;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEpPHU30BaTh YJEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHUX 3JIeMeHTOB 1—4 mepuonoB Ilepuoanueckoit
CUCTeMBbI XUMHUYeCKuX d1eMeHToB [[. V. MenzaeneeBa, UCMONb3ysl MOHATUS «S-, P-, d-DIIEKTPOHHBIE OPOUTANINY, «IHEPTETUUYECKHE YPOBHH,
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHUYECKHX JJIEMEHTOB M WX COEAMHEHUN MO TepuoaaM u rpymnmnam l[lepuonnyeckoit
CHUCTeMBI XUMHUYecKuX 3yemeHToB J[. . Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, TMOATBEPKAATh CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKAY HEOPraHMYEeCKMMH BEIIECTBAMM C TOMOIIBI YpaBHEHHI
COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIIUN;



c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XUMHUYECKHE PEAKIMU IO PA3JIMYHBIM IMPH3HAKaM (YUCIY M COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY 3((DEKTy peakiyy, U3MEHEHUIO CTETIEHEH OKUCIIEHHsS 3]IEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATH YPaBHEHUS PEaKIMil pa3IMYHBIX THUIIOB, OJHBIC U COKPAIIEHHBIE YPaBHEHUS peaKuil HOHHOTO
0oOMEeHa, YUUThIBasl YCIOBHSI, IPU KOTOPBIX 3TU pPeaKLUU YT 10 KOHIIa;

C(OPMHUPOBAHHOCT YMEHUH IMPOBOAUTH PEAKLUH, MOATBEPKJIAIOIINE KAaYeCTBEHHBIM COCTAB PAa3IMYHBIX HEOPraHUYECKUX BEILECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh yMEHHUH PpacKpbIBaTh CYIIHOCTh OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM COCTAaBIICHUS
JIEKTPOHHOIO OajaHca 3TUX PEAKIIMMT;

C(OPMHUPOBAHHOCTh YMEHUH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakIUH OT PazIMuYHbIX (PAKTOPOB; XapaKTep CMELICHHS
XMMHUYECKOI0 paBHOBECHUS B 3aBUCUMOCTHU OT BHeIIHero Bo3jeiictsus (npunuui Jle larense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEePHU30BaTh XMUMHUYECKHE IPOLECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO ITOJYYEHHUS CEPHOU
KHCJIOTBI, aMMHaKa, a Takke CHOPMUPOBAHHOCTD MPEJICTABICHUH 00 OOIMX HAYYHBIX MPUHLIUIIAX U YKOJOTHUECKUX MPOOJIeMax XUMUYECKOTO
IIPOU3BOJICTBA;

Cc(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUMCIIEHUS C MCIIOJIb30BAHUEM IOHATHS «MaccoBasl J0Js BELIECTBA B pacTBOPE», 00BbEMHBIX
OTHOIIECHUH ra30B IPU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA WM 00bEMA ra30B [0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacce WIH 00bEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIUIOBOTO AP (eKTa peakui Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MACChI BEIIECTB, MPEBPAIICHUS U
COXPAHEHHUs YHEPTUH;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBWa IMOJIb30BAHMS XMMHUYECKOH Mocynoi M 1abopaTOpHbIM OOOPYIOBAaHUEM, a TaKXKe
npaBmia oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLIUSMH IO BBIITOJIHEHHUIO J1a00PaTOPHBIX XMMHUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BHINOJIHATh XUMUUECKUH 3KCIEPUMEHT (pa3iiokKeHHe NepoKCuia BOAOPOJa B IPUCYTCTBUH
KaTaju3aropa, ONpeeNieHHe Cpelbl PacTBOPOB BEIECTB C IOMOLIbI0 YHUBEPCAIbHOTO HHAMKATOpa, BIUSHHUE pa3IMYHbIX (PAKTOpOB Ha
CKOpPOCTh XMMHYECKOH peakiiy, peakllud HOHHOrOo OOMeHa, KaueCTBEHHbIE peakui Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH
aMMOHHS, pellIeHUe SKCIePUMEHTANbHbBIX 33/1a4 110 TeMaM «MeTamisl» U «Hemerannbl») B COOTBETCTBUU € IPABHJIAMU TEXHUKH 0€301aCHOCTU
Ipu 0OpalleHnH ¢ BEIIECTBAMU U JIabopaTOPHBIM 000PYAOBAHUEM, MPEICTABIATh PE3YJIbTaThl XMMUUECKOTO SKCIEPUMEHTa B (popMe 3aIUCH
YpaBHEHMI COOTBETCTBYIOIIUX PeakLUi 1 (POpMYyTUPOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAM3UPOBATh XMMHUECKYIO0 MH(OPMALIKIO, OJy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpeicTBa
MaccoBOW KOMMYHHUKaIUK, IHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHUI COOJI0AaTh MpaBMiIa HKOJOTHUYECKH IIeJIECO00Pa3HOTo MOBEACHUS B OBITY U TPYIOBOW AEATEIHHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKpPYKAKOUIEH NPUPOJHOM CpEelbl, OCO3HABATh OMNACHOCTh BO3JCHCTBUS Ha JKHUBBIE OpPraHU3MBI
oTpeAeNEéHHbIX BELeCTB, MoOHUMas cMblca nokazatens [1JIK, noscHaTe Ha mpuMepax crocoObl yMEHbBIIEHHUS U NMPEAOTBPAILEHUsI UX BPEAHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOy4arolUXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsSl: YMEHHE MPHUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX
[IO3HAHMS BEUIECTB U XUMUUECKUX SIBICHU;

JUISL CJICTIBIX U CIIA0O0BUIAIIUX 00yYarOIIUXCsl: YMEHUE HCIIONIb30BaTh pelibepHO-TOUEUHYI0 cucTeMy obo3Hauenuit JI. bpaiins ans 3anucu



XUMHUYECKHX (HOpMYII.



TEMATHYECKOE INTAHUPOBAHMUE 10

KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHBbIE

HaumeHnoBaHue pa3/iesioB U TeM uudpoBbie
Ne i/ P KoHTpoJIbHbIE IpakTH4eck (up )

NMPOrpaMMbI Bcero o0pa3oBaTe/IbH

padoThI ue padoTbl
ble pecypchbl

Pa3znea 1. TeopeTudyeckue 0CHOBbI OPraHM4€eCKO XUMUM

[IpenMeT opraHn4YecKOi XUMHUH.

L1 Teopus 3 https://m.edsoo.ru
CTPOEHHUSI OPTraHUYECKUX /9184b457
coequHenuii A. M. bytieposa

Hroro no pazneny 3
Pa3nen 2. YrieBoaopoabl

2.1 [IpenenbHbIe YyrieBOAOPOIBI — 2 https://m.edsoo.ru
AJIKaHbI /dbbea761
HenpenenbHbie yrieBogopob:

22 aJ'IKelj-IIfI[ aJKa, Hzl;IBI anKI/II)HfI 6 ! fttps://m.edso0.1u

) it ) [f25dffed
23 ApomaTH4eCcKue yrieBoI0pOIbl 2 https://m.edsoo.ru
/589d3ddd
[TpupoaHbIe UCTOYHUKU
24 PHPOA 3 1 https://m.edsoo.ru
YTJIEBOJIOPOJIOB U UX TIepepaboTKa /bad8c664
Uroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xaiiyie opranndeckue coeJuHEHUs
3.1 Cruprtel. Genon 3 https://m.edsoo.ru
[c21487e3
Anpne . Kap6oHOBBIE KUCIIOTHI.
32 ERAERAS ARt 7 1 https://m.edsoo.ru

CrnoxHble 3¢upbl

/e34544ec




3.3 Yrnesoasl 3 https://m.edsoo.ru
/3¢527eb8

Hroro no pazneny 13
Pa3nen 4. A3oTcoaepikainiue OpraHnyecKkne coeTHHeHust

4.1 Awmunbsl. AMUHOKUCIOTBEL. benku 3 https://m.edsoo.ru/649533ea
Hroro no pazneny 3
Paszgea S. BeicokoMos1eKyJIsIpHBIE COCIHHECHUS

5.1 [Tnactmaccel. Kayuyku. BomokHa 2 https://m.eds00.ru/46729785
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KoJsmn4yecTBo 9acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/ pasi Kontpoasubie | IIpakTHueckue (ubp )
NMporpaMmbIl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Teopernueckue 0OCHOBbI XUMUH
Ctpoenue atoMoB. [lepuoauueckuii 3aKkoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3 https://m.edsoo.ru/d276bd7b
anemenToB /I. 1. MeHneneena
.M
12 Crpoetiite pertectsa. Miorooopasie 4 hitps:/m.edsoo.ru/1 1edbb8f
BEIIIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 https://m.edsoo.ru/737884fd
Hroro no pazneny 13
Paznen 2. Heoprannueckasi Xumust
2.1 MerTaisl 6 1 https://m.edsoo.ru/3a6bf2a9
2.2 Hewmeranms 9 1 1 https://m.edsoo.ru/d14bd5a6
3 CBs13b HEOPTaHUYECKUX U OPTaHUIECKUX ) hitps://m.edsoo.rw/d14bd5a6
BEIIIECTB
Uroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XHUMHS U )KH3Hb 4 https://m.edsoo0.ru/9173971d
Uroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHE 10

KJACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara uudposBbie
Tema ypoka Kourpouabsnsie | IIpakruyeckue p
n/n Bcero U3yuyeHHusi  oOpa3oBaTejbHbIE
padoThbI padoThbI
pecypcbl
IIpeameT opraHudeckoil XMMHH, €€
1 P P 1 https:/m.eds00.ru/9184b457
BO3HUKHOBCHUE, PA3BUTHE U 3HAYCHHC
Teopus cTpOCHUST OpraHUICCKUX
2 coenunenuii A. M. bytieposa, eé 1 https://m.edsoo.ru/4c74baa7
OCHOBHBIC ITOJIOKEHUS
[IpencraBnenne o Ki1accupuKaum
OpPraHUYECKHUX BEIECTB.
3 Homenknarypa (cuctemaTtnueckas) u 1 https://m.edsoo.ru/d32178fb
TPUBUAIbHBIE HA3BAHUS
OpPTaHMYECKUX BEIIECTB
AJTKaHBI: COCTaB U CTPOCHHE,
4 ne1p 1 https://m.edsoo.ru/dbbea761
TOMOJIOTHYECKHU PSIJT
MertaH u 3TaH — MPOCTEUIIHE
5 P 1 https://m.edsoo.ru/6edcc394
MPEJICTAaBUTENN ATKAHOB
AJIKEHBI: COCTaB U CTPOCHHE,
6 . p 1 https://m.edsoo.ru/6bl4aflc
CBOICTBa
DTHIICH U NIPOMHMIICH — MPOCTEHIIHE
7 P P 1 https://m.edsoo.ru/324d177¢
MPEJICTABUTENN ATKEHOB
[TpakTrueckas padora Ne 1.
8 «lTonyyeHne 3TUIICHA U U3YYEHUE ETO 1 1 https://m.edsoo.ru/d6¢45517
CBOWCTB»




Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [Tomyuenue
CHHTETUYECKOTO KaydyKa M PE3UHBI

https://m.edsoo.ru/437f83fa

10

AJIKHHBI: COCTaB M 0COOCHHOCTH
CTPOCHHS, TOMOJIOTHYCCKUH PSII.
AneTuieH — npocTenuii
MPEJICTAaBUTENb ATKHHOB

https://m.edsoo.ru/f25dffed

11

Brluucnenus no ypaBHEeHUO
XAMHYECKON peaKkuu

https://m.edsoo.ru/498fe87b

12

ApeHbl: 0€H30I1 1 TOTYOIL.
TOKCUYHOCTH apEHOB

https://m.edsoo.ru/589d3ddd

13

['enetnueckas cBsI3b yIiaeBOI0POAOB,
MPUHAJISKANINX K Pa3IMYHbIM
KJ1accaM

https://m.edsoo.ru/ba48c664

14

[IpupoiHbIE HICTOYHHUKHT
YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u
MOMYTHBIE HEPTSHBIE ra3bl, HEPTH U
HPOAYKTHI €€ nepepaboTKu

https://m.edso00.ru/397¢c2d83

15

[IpupoiHbIE HICTOYHHUKHT
YTJIEBOAOPOAOB: TPUPOIHBIN ra3 U
HOIyTHBIE He(TAHBIE ra3bl, HePTh U
HPOAYKTHI €€ epepaboTKH

https://m.edsoo.ru/51fade52

16

KonTtponbHas pabota 1o pazueny
«YTIeBoaopoab»

https://m.edsoo.ru/1b2bcldd

17

Hpe}IeJ'IBHI)IC OAHOATOMHBIC CIIMPTHI:
METAHOJI U 3TaHOJI. BO)IOpOJIHaSI CBA3b

https://m.edsoo.ru/c21487¢e3

18

MHOroaTroMHbIE CIUPTHI:
STUJIEHTJINKOJIb U TTIULEPUH

https://m.edsoo.ru/8f6435c8




19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
(bu3nyeckne u XMMHYECKHE CBOMCTBA,
IpUMEHEHHE

https://m.edsoo.ru/5126bcS5e

20

Anpaeruapl: GopMaIbIeTu I |
areTanbIerun. AeToH

https://m.edsoo.ru/e34544ec

21

OaHOOCHOBHBIE NPE/IEIbHBIE
KapOOHOBBIE KHCIIOTBI: MypaBbUHAs U

yKCyCHast

https://m.edsoo.ru/b4el83c2

22

[TpakTueckas pabota Ne 2.
«CBo¥icTBa pacTBOpa YKCYCHOM
KHUCJIOTBD»

https://m.edsoo.ru/6¢86242¢

23

CTCapI/IHOBaSI X OJICMHOBAs1 KHMCJIOTHI,
KaK IMpeaACTaBUTECIN BbICIIHUX
Kap6OHOBLIX KHCJIOT

https://m.edsoo.ru/fe622475

24

MpbL1a KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIlee ACHCTBUE

https://m.edsoo.ru/c1685d61

25

CrnoxHble 3(hupbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['unponu3
CJIOKHBIX 3(ppoB

https://m.edsoo.ru/fbb68558

26

XKupsr: Tuaponn3, NpUMEHeHNHe,
Ouosaoruueckas poJib KUpPOB

https://m.edsoo.ru/399f1cal

27

YrieBoabl: cOCTaB, KIacCHU(pUKAIIHS.
Baxwuelimme npeacraBuTeNu:
TIII0K03a, PpyKTO3a, caxaposa

https://m.edsoo.ru/3c527eb8

28

Kpaxman u nemironosa kak
MIPUPOAHBIE MOJIUMEPDI

https://m.edsoo.ru/d3aelc63

29

KonTpomnpHas pabota o pazneny
«Kucnopoaconepxanie

https://m.edsoo.ru/16634947




OpraHUYECKUE COCTUHEHUS/
Bcepoccuiickast mpoBepodHas padora

30

OO01as xapakTepUCTUKA
a30TCOJIEPIKAIUX OPraHMYECKUX
coenuHeHuil / Beepoccuiickas
npoBepouHas pabora

https://m.edsoo.ru/d543f4c6

31

AMMHBI: METHJIAMHH U aHWINH

https://m.edsoo.ru/649533ea

32

AMUHOKHUCIOTHI Kak aMm(pOoTepHbIe
OpTraHUYECKUE COCAMHEHUS, UX
Ounonoruueckoe 3HaueHue. [lentuer.
benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

https://m.edsoo.ru/54732128

33

OcHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCAMHEHHI

https://m.edsoo.ru/cec68ba7

34

OcHOBHBIC MCTOJBI CHHTE3a
BBICOKOMOIJICKYIIAPHBIX COE€IUHEHMH.
HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

https://m.edsoo.ru/46729785

OBIIEE KOJIMYECTBO YACOB 10
I[TPOIT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

Konrtposabubie
padoThI

IIpakTH4yeckue
padoThI

Jlara
U3yYeHUsl

JIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHAYECKHUHU DJIeMEHT. ATOM.
DJeKTpOHHAs KOH(UTYpAIHs aTOMOB

https://m.edsoo.ru/d276bd7
b

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucreMa XMMHUYECKUX
anemenToB J[. . Menpeneera, ux cBs3b
C COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX DJIEMEHTOB M UX
COEIMHEHUH MO IPyIIaM U NEePUOIAM.
3HaveHHe NePUOANIYECKOT0 3aKOHA U
CHUCTEMBI XUMHYECKHUX 3JieMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH HAyKH

https://m.edsoo.ru/9a519a98

Crtpoenue BerecTBa. XUMUYECKas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHON CBSI3U.
Bonopoanas cBs3b

https://m.edsoo.ru/11edbb8f

Banenraocts.
DNEeKTpOOTpULIATENbHOCTh. CTENEeHb
OKHCIIEHUS. BemecTBa MOJIEKYIIIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

https://m.edsoo.ru/1c7e4ba9

IIonsatue o JAUCIICPCHBIX CUCTCMAX.
HcTtuHHBIE ¥ KOJIOUIHBIE pacCTBOPHI.

https://m.edsoo.ru/f615e37b




MaccoBasi 10715 BEIIECTBa B pacTBOPE

Knaccudukanus n HomeHkIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBA3b HEOPTaHUYECKUX
BEILECTB, PA3JINYHBIX KIACCOB

https://m.edsoo.ru/bbf1fc12

Knaccudukanus XuMu4eckux peakuuit
B HEOPraHUYECKON U OpPraHu4eCKOn
XUMHH. 3aKOH COXPAaHEHHS MaCChI
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALLECHHS SJHEPT YU [IPU
XUMHYECKHMX PEAKLUAX

https://m.edsoo.ru/7378841fd

Cxopoctb peakuuu. O0paTumele
peakuuu. XMMU4YECKOE pABHOBECUE

https://m.edsoo.ru/1677f4be

10

[TpakTuueckas padora Ne 1. «Bnusiaue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEaKLum»

https://m.edsoo.ru/e6327{f2

11

DNEeKTpOTUTHYECKAs TUCCOIHALINS.
[ToHsATHE O BOIOPOJHOM ITOKA3ATENE
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. 'maponu3 opraHuveckux u
HEOPTraHMYECKUX BEIIECTB

https://m.edsoo.ru/3234384a

12

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE
peakuuu. [Tonstue 00 anexTponuse
pacIiaBoB ¥ pacTBOPOB COJIEH

https://m.edsoo.ru/d19df513

13

KonTpomnpHas pabota o pazneny
«Teopernyeckre OCHOBBI XUMUM

https://m.edsoo.ru/42a9681d

14

Mertamnsl, uX MOJIOKEHUE B
[Teproanyueckoil cucTeMe XUMHUYECKUX

https://m.edsoo.ru/3a6bf2a9




snemenToB 1. . MeHneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB.
OO6mmue ¢puznueckre CBOMCTBa
METaJIOB

15

CnnaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUH PAJT HAPSKEHUA
METAaJUIOB

https://m.edsoo.ru/9cb465ac

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, KK, KaJIbIIUH,
MarHui, aJIIOMUHUN) U UX COSIUHEHUM

https://m.edsoo.ru/4e8bcbfd

17

XuMHYECcKue CBOMCTBa Xpoma, MEJIN 1
UX COeOUHEHUN

https://m.edsoo.ru/2393964e

18

XnMHYeCcKHe CBOMCTBA ITMHKA, JKeJie3a
U UX COCIUHEHUN

https://m.edsoo.ru/2e9896ea

19

[TpakTuyeckas padorta Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TeEME
«Metams»"

https://m.edsoo.ru/41538b94

20

HewmeTtamibl, UX m0JIOKEHHUE B
Ilepronnueckoit cucTEME XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOCHHOCTH CTPOCHHUS aTOMOB

https://m.edsoo.ru/d14bd5a6

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AJoTpOonHs HEMETAIIIOB (Ha IpUMEpe
KHCTIopoJia, cepsl, hocdopa u
yriieposa)

https://m.edsoo.ru/41a85f4f

22

XHUMHYECKHE CBONCTBA raJJOr¢HoOB,
Cephl U UX COCTMHEHUI

https://m.edsoo.ru/e6735ca4

23

XuMHYecKue cBOWCTBa a30Ta, hocdopa

https://m.edsoo.ru/e359a2eb




U UX COCIUHEHUN

24

XUMHUYECKHUE CBOMCTBA yriepo/a,
KPEMHUS ¥ UX COCIMHEHUM

https://m.edsoo.ru/ef3a5687

25

[IprMeHeHre BaKHEUIIINX HEMETAIITIOB
U UX COCTUHEHUN

https://m.edsoo.ru/e232a911

26

O0001eHre U cucTeEMaTU3aLMs 3HAHUA
o teme «Hemeramiel». Beraucienus
110 YPaBHCHUSM XUMHUYCCKHUX PEAKIIHA
1 TEPMOXHUMHUYECKHE PACUETHI

https://m.edsoo.ru/539f71b8

27

[IpakTuueckas padora Ne 3. «Pemrenue
AKCIIEPUMEHTAIBHBIX 33124 10 TEME
"Hemetaisl"»

https://m.edsoo.ru/d93381a5

28

KoHnTposabHas padoTa no remam
«Mertamae» U «HemeTauis)

https://m.edsoo.ru/842abce9

29

HeOpFaHI/IquKHe " OPraHUYCCKHUC
KUCJIOTHI. HGOpFaHI/I‘IeCKI/Ie u
OpTraHNU4YC€CKUC OCHOBAHUA

https://m.edsoo.ru/d9ddcc76

30

AMoTepHbIe HEOPTraHUYECKUE U
OpPraHMYECKHUE COCTUHEHUS.
I'eHeTnyeckas cBsI3b HEOPraHNYECKUX U
OpraHMYECKUX BEIIECTB

https://m.edsoo.ru/9c4d7af9

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOU, JHEPTETUUECKON U
MUIIeBON 0€30M1aCHOCTH, Pa3BUTUHU
MEIUITNHBI

https://m.edsoo0.ru/9173971d

32

[IpencraBnenus: 00 OOITUX HAYIHBIX
MPUHIHUIIAX TPOMBIILIEHHOTO
MOJIYYeHHS BAXKHEUIIINX BELIECTB

https://m.edsoo.ru/bcal 6d6f




YetoBek B MHPE BCIIECTB U

33 1 https://m.edsoo.ru/7ccc2b22
MaTepHaJioB
34 XuMHus 1 3J0pOBbE YETIOBEKA 1 https://m.edsoo.ru/e992867a
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME







HPOBEPAEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHusd

TeopeTnueckrne OCHOBBI OPraHUYECKON XUMHUU

ChopMHUpPOBAHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SBJIGHUH TpPUPOIbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOAMMOM ISt
peUICHUs TPAKTHYCCKUX 3aJad W OKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpesie

Brnanenune cucteMoll XMMHYECKMX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHUS (Monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHMCJICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBI 00BEM, YIJIEPOIHBIM CKeNerT,
(GyHKIIMOHATTLHAS rpyIma, paaukan, M30MEpPHUSL, H30MEPBHI,
FOMOJIOTUYECKUN PAll, TOMOJIOTH, VYIJIEBOJAOPOABL, KHUCIOPOI- U
a30TcoJepKalllie COCIUHEHHs, OMOJIOTHYECKH AaKTHUBHBIE BeIIeCTBa
(yrnmeBompl, KHpbI, OEIKH), MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCUHEHHUs); TEOPUM U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHHS OpraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUHU, (HAKTOIOTUYECKUE
CBEICHMS O CBOICTBaX, CcoOcCTaBe, TONy4YeHUH U OE30MacCHOM
WCTIONB30BAaHUM BAKHEUINIMX HEOPTaHUYECKUX M OPTraHHUYECKHX

BCIIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMUpOBaHHOCTb YMEHHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUHM,  YCTaHaBIMBATb  HMX  B3aMMOCBS3b,  HCIOJb30BATh
COOTBETCTBYIOIIME TIOHATHUS MpPH OMNHCAHUM COCTaBa, CTPOCHHS U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX COeIMHEHMI

10 KJIACC

Kon
MPoBePSIEeMOro
pe3yjbTara

1

1.1

1.2

1.3

14

c(OPMHUPOBAHHOCTh YMEHHH HCIIOIH30BaTh XHUMHUYECKYIO CHMBOJIHKY
JUISE COCTaBJICHHUS MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHoW) (GOpMYyJT OPraHWMYECKHUX BEIIECTB W  ypaBHEHHI
XUMHYECKHUX PEaKINil, H3rOTaBINBATh MOJIEIH MOJIEKYJ OpraHUYeCKHX
BEIIECTB ISl WJUTFOCTPAIlMU MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHHS




1.5

ChopMUpOBaHHOCTh ~ YMEHHMI  yCTAaHABJIMBaTh  IPUHAJICIKHOCTH
W3YYEHHBIX OPTraHMYECKMX BEIIECTB IO MUX COCTaBy M CTPOCHHIO K
onpeneaHHOMY Kilaccy (Tpymme) coeAuHEHUuM  (YIrJIeBOJIOPOIbI,
KHCJIOPOA M a30TCOZAEp)KAIINE COEAMHEHUS, BBICOKOMOJICKYIISIPHBIE
COCJMHEHUs), JaBaTh WM  Ha3BaHHUA [0  CHUCTEMATUYECKOU

Homenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHUS OIpPENEsATh BUIbl XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUAX (OJUHAPHBIC U KPATHBIC)

1.6

ChopmMupoBaHHOCTh yMEHUS MPUMEHSATH: IMOJIOKEHUS  TEOPUHU
CTpoeHusi opranudeckux BemiectB A.M. BytiepoBa ansi oObsiCHEHUS
3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTAaBa U CTPOEHUS; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

YrieBo1opoibl. Kucnoponconepxkamue u a30Tco/IepKaIIue

OpPraHu4Y€CKUC COCANHCHUS. BI)ICOKOMOJICKYJIHPHI)IG COCIUMHCHUA

2.1

CpopMUpPOBAaHHOCT, yMEHHUH NPUBOJAUTH TPUBUAIBHBIC Ha3BaHUS
OTJIENbHBIX OPTraHMYECKUX BEIIECTB (ITUJICH, MPOMWJICH, alleTUJICH,
STWJICHIIUKOJb, TIUIEpUH, GeHon, GopMaabAeru, aleTalbAeru,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTA, OJICMHOBAs KHUCJOTA,
CTCapuHOBAs KHCIIOTA, TIIOKO3a, (PYKTO3a, KpaxMmal, IeJUTI0II03a,

TJIMIUH)

2.2

CpopMHUpPOBAaHHOCT YMEHUW XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKue W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pPa3MUYHBIX KJIaCCOB OPTaHMYECKHUX BEIIECTB (METaH, ATaH, STUJIEH,
MpomnujeH, aneTuieH, OyramueH-1,3, merunOyranueHn-1,3, OeH3zou,
METaHOJ, ATaHOJI, dTUJICHTIIUKOJb, TIUIEPUH, (DEHON, aneTaabIerul,
MypaBbHUHAs M YKCYCHasl KHMCIJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUTI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

C(I)OpMI/IpOBaHHOCTI) YMCHHUA WIUIIOCTPUPOBATHL T'CHCTUYCCKYHO CBS3b
MCKAY TUIINYHBIMHU MMpeaACTaBUTCIIMU Pa3INIHbIX KJ1aCCOB
OpPraHNn4Y€CKUX BEHICCTB YPABHCHHUAMU COOTBCTCTBYIOIUX XUMUYCCKUX

peakuuii C MCIOJIb30BaHUEM CTPYKTYPHBIX (hopMyI

24

CdhopmupoBaHHOCTH YMEHHUSI XapaKTepu30BaTh WCTOYHHKH
YTJIEBOJOPOAHOTO ChIpbs (He(Th, MPUPOIHBIN Ta3, yrojb), CHOCOOBI UX

nepepaboTKU U MPaKTUYECKOE TPUMEHEHNE MPOAYKTOB IepepaboTKU

XUMHUS U KU3HL. PacuéTol

3.1

CdopMHUpOBaHHOCTH YMEHUN BIAJACTh CUCTEMOMN 3HAHUH 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMO3HAHUS, UCIIOJIb3YCMbIX B XUMHUHU MIPU U3YUCHUU




BEIIECTB M XUMHUYECKHMX SBICHUN (HAONIOACHUE, W3MEpEHHE,
AKCTICPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSA JUIsl TPUHATHS PEHICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyallUuAX, CBA3aHHBIX C BEIICCTBAMHA U UX TPUMCHCHUCM

32

ChopmupoBaHHOCTE YMEHHH COONIOAATh TMpaBWIA IOJH30BAHHS
XUMHUYECKON TOoCynoil u 1abopaTopHbIM OOOpYIOBAaHHEM, a TaKkKe
MpaBujia 0OpaIlleHUs ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUAMU

110 BBIIIOJIHCHHUIO na60paT0pHHx XUMHNYCCKHX OIIBITOB

33

CchopMupoBaHHOCTh YMEHUHN IJIAHUPOBATH M BBIMOIHATH XUMHUECKUI
SKCIIEPUMEHT (IIPEBPALLEHUSI OPraHMYECKHUX BEUIECTB MpPU HAarPEeBaHUU,
IIOJIyYEHHUE 3TUJICHA U U3YYECHHE €r0 CBOWCTB, KAYECTBEHHBIC PEAKLIUH
OpPraHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUM,
LBETHbIE pPEaKIUU OEIKOB) B COOTBETCTBUU C MpPABHIAMHU TEXHHKHU
0e30MacHOCTH TpU OOpalleHHMH C BEIIeCTBAMH M J1a0OpAaTOPHBIM
0o0opyi0oBaHUEM; IIPEACTABIIATh pe3yabTaThl XUMHUYECKOTO
SKCIepuMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ u (1)OpMy.]'II/IpOBaTI> BBIBOJZIbI Ha OCHOBC 3TUX PE3YJIbTATOB

3.4

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCIICHUS IO XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BEIIECTBA HIIU
MPOJYKTA PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO

13 UCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIH)

35

C(I)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ KPpUTUYCCKU AHAJIM3UPOBATH
XUMHNYCCKYTO I/IH(bOpMaHI/II-O, MoJIyd4a€Myr0 M3 pPa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit uHdopMmaru, cetb IHTepHET U ipyrue)

3.6

ChopMupoBaHHOCTb YMEHHH COOMIOAATh TMpaBUJIa 3KOJOTMUYECKH
11eJ1ecO00pa3HOro MOBEIEHUsI B OBITY M TPYHOBOW JEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS W OKPYKAKOIIEH IPUPOIHON
Cpenbl, OCO3HAaBAaTh OMNACHOCTh BO3JECHCTBUS HA >KMBBIE OpPraHU3MBI
ONpEIEIEHHBIX OPraHUYECKUX BELIECTB, IIOHUMAas CMBICI IIOKa3aTels
I[MAK (mpenensHO  JOMYCTUMOM — KOHLIEHTpPAIMM), TMOSCHATH HA
npuMepax CHOCOOBI YMCHBIICHUA W NPEAOTBpAICHUSA WX BPEAHOI'O

BO3ACHUCTBHUS Ha OpTraHu3M 4Y€JIOBCKa

11 KJIACC

Kon
NMpoBepPsieMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeHero 001ero 00pa3oBaHus




pe3yJbTara

1

TeopeTnyeckue OCHOBbI XUMHUHU

1.1

Brnagenune cucTteMoll XMMHMYECKMX 3HAaHUMW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE  TMOHATHUS  (XUMUYECKUH  BJIEMEHT,  aToM,
AJIEKTPOHHAS 000JI0YKA aTOMA, §-, p-, d-3TIEKTPOHHBIC OPOUTATIH ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUsI, XMMHUYECKasl CBS3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpuCTalLIMYecKass pemérka, THUIbl XUMUYECKUX DPEaKIUi
(OKHCIIMTENIbHO-BOCCTAHOBUTENIBHBIE, 9K30- UM  HJHIOTEPMUYECKHE,
peaKuu MOHHOTO OOMEHa), pacTBOP, IIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJUTUYECKAs JUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKON pEaKINi, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AIEKTPOJUTUUECKON auccouuanuu, llepuomnyeckuii
3akoH JI.V. MeHnneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHUH, (DAKTOIIOTHYECKHE CBEACHHUS O CBOICTBAX,
COCTaBe, TMOJIYYCHMHM U O€30MaCHOM HCIOJIb30BAHUM BaXXHEHIITNX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AESATEIbHOCTU

YCI0BCKa

1.2

ChopMupoBaHHOCT YMEHUH BBIABIATH XapakTepHbIC TNPHU3HAKU W
B3aUMOCBSA3b HM3YYCHHBIX IIOHATHH, IPUMEHATh COOTBETCTBYIOLIUE
MIOHATUS IIPU OINHCAHMM CTPOCHUS U CBOMCTB HEOPTraHWYECKHUX
BEIIECTB M MX IPEBpALICHUM; BBIABIATH B3aUMOCBSA3b XWMHUYECKHX
3HaHWUM c MOHATUAMU u [IPEACTABICHUAMU JIpYyrux

CCTCCTBCHHOHAYYHBIX IIPECIMETOB

1.3

BJ'Ia}ICHI/Ie OCHOBHBIMHM MCTOAAMHU HAYYHOI'0 ITIO3HAHHWA BCHICCTB U
XUMHYECKUX  SBJICHUM (Ha6J'IIOI[eHI/IC, HU3MCEPCHUEC, OKCIICPUMCHT,

MO,Z[eJ'II/IpOBaHI/Ie)
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ChopMHpPOBAaHHOCTh YMEHUW OMNPENENSATh BAJEHTHOCTh W CTEINEHb
OKHMCIICHUSI XUMHUYECKUX DJJEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
COCTaBa, BHJ  XUMHUYECKOW CBs3M  (KOBWJICHTHAsl, HWOHHAs,
MeTaJuThdecKasi, BOJIOPOIHAsI) B COCIUHECHHIX, THI KPUCTALTHYECKON
PEIETKH KOHKPETHOTO BEIECTBA (aTOMHAas, MOJEKYJspHas, WOHHas,

METaJUInYecKast)

1.5

CdopMupoBaHHOCTh YMEHUU ONpPEAENATh XapaKTep Cpelbl B BOAHBIX

pacTBOpax HEOPraHMYECKUX COCAMHEHUIN

1.6

ChopMupoBaHHOCTH ~ yMEHUS  KJIACCH(UIIUPOBATH  XUMHUYECKHE
PEaKIUU MO Pa3IUYHBIM MpHU3HAKaM (YUCITY M COCTaBY PEarupyrOIIUX

BEIIECTB, TEIUIOBOMY J(M(EeKTy peakiuu, HW3MEHEHHIO CTeleHeH




OKHCIICHUS AIIEMEHTOB, o0patumMocTu peaKIuu, Y4acTHIO

KaTajau3aTopa)

1.7

CdopMupoBaHHOCTh yYMEHUW COCTABJIATH ypaBHEHUS  PEaKIUi
Pa3JIMYHBIX THUIIOB, TIOJHBIE W COKpAIEHHBIE YPAaBHEHUS peaKUUl
WOHHOTO 0OMEHA, YUUTHIBAsI YCIOBHS, PU KOTOPBIX ITH PEAKIIMH UIYT

JI0 KOHIIA

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKLUH, MOATBEPHKAAIOIINE
KAueCTBEHHBIM COCTAB  PA3NIMUHBIX HEOPraHUYECKUX  BEIIECTB,
pacno3HaBaTh OMNBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HECOPTraHNMYCCKUX BECHICCTB

1.9

CdopMupoBaHHOCTh YMEHHI PACKPBIBATh CYIIHOCTH OKHCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O 0anaHca 3THUX pCaKHHI;’I

1.10

CpopMupoBaHHOCT yMEHHM OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON PEAKIMU OT Pa3IMYHbIX (JaKTOPOB

1.11

CpopMupoOBaHHOCTh ~ YMEHHM  OOBSACHATH  XapaKTep  CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3JCUCTBUS

(npunnun Jle [larense)

OO0m1as 1 HeOpraHMUYeCcKask XUMUs

2.1

CdopmMupoBaHHOCTh yMEHUN pacKpbIBaTh cMbIc Ilepuoanueckoro
3aKOHa JI.1. Menneneesa " JIIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIY1O, 06I>5ICHI/ITCJ'IBHYI-O 151 MPOrHOCTUYCCKYIO

byHKIIUN
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ChopMHPOBaHHOCTh YMEHUM XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOoB 1-4 mnepuonoB Ilepuonnyeckoit
CUCTEMBl XUMHUYeCKMX odneMeHToB JI.MI. MeHneneeBa, ucnonab3ys
HNOHATUS «S-, p-, d-dJEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHe
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  M3MEHEHUS  CBOWCTB
XUMHYECKHX 3JIEMEHTOB UM MX COEJUHEHHH MO mepuojaM U rpymnmnam

[Tepuoanueckoii cucteMbl xumuyeckux 3neMenToB .M. MenzaeneeBa
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CdopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMHMCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHUUYECKHUX BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKJATh  CYIIECTBOBAHUE  TE€HETHMUYECKOM  CBSI3M  MEXIY
HEOPraHWYeCKHMMH  BEIIECTBAaMU C  TOMOIIbIO yYpaBHEHUI

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_[I/Iﬁ
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ChopMUpOBaHHOCT, ~ YMEHHMH  yCTaHaBIMBaTh  MPHHAJUIEKHOCTD

HCOPTraHN4YCCKUX BCHICCTB II0 HUX COCTABY K OHpeI[eJ'IéHHOMy KJ1acCy




(rpymnme) coenuHEHUH (MTPOCTHIE BEIIECTBA — METAUIBI M HEMETAJLIBI,

OKCHJbl, OCHOBaHUs, KUCJIOTHI, aM(l)OTCpHBIe TUAPOKCHUADBI, COJ'II/I)

2.5

CdopMUpOBaHHOCTh YMEHHI HCIIOJIb30BATh XMMHUYECKYIO CHUMBOIIUKY
JUIsL  cOCTaBlieHUsT (OpPMyNl BEIIECTB W ypPaBHEHUH XHUMHUYECKUX
peakuuii, cuctematuyeckyto HomeHkinarypy (IUPAC) u TtpuBuaibHbie
Ha3BaHMS OTJENbHBIX HEOPraHMYECKUX BeLIECTB (yrapHblii ras,
VIJEKUCHIbIA ra3, aMMHaK, raméHas HW3BECTb, HeramiéHasi H3BeECTb,

MUTHEBAs COJIA, MTUPUT U APYTHUE)

2.6

ChopMHpPOBaHHOCT, YMEHUH XapaKTepu30BaTh (OMUCHIBATH) 0OIIHe
XMMHYECKHUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPXKIIATh  CYIICCTBOBAHWE  TEHETHYCCKOW  CBS3M  MEXKAY
HCOPraHMYECKUMH  BEIIECTBAMU  C  TIOMOIIBIO ypaBHEHUI

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMupoBaHHOCTh YMEHHI IJIAHUPOBATH M BBIMOJHATH XUMHYECKHIA
AKCIEPUMEHT (pa3jlo’KeHUE IEepOKCUIa BOAOpPOJAa B IPUCYTCTBUU
KaTaJau3aTopa, OIpEeNEJIeHUE CpPeabl PACTBOPOB BEILECTB C MOMOUIBIO
VHHUBEPCAIbHOTO WHAMKATOpa, BIUSHUE pa3iNYHbIX (AKTOPOB Ha
CKOPOCTh ~XMMHMUYECKOM peakIuu, peakuuu HOHHOro oOMeHa,
KaueCTBEHHbIE PEaKUu Ha Cyib(aT-, KapOOHaT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS, pEIIeHHWE HKCIEPUMEHTAJIbHBIX 3aJad IO TeMaM
«Metannel» u «HemeTannpi») B COOTBETCTBUH C MPAaBHIAMU TEXHHUKHU
0e30macHOCTH TpH OOpallleHuH C BEIIeCTBAMM M JIAOOPATOPHBIM
00opynoBaHuEM; IPEJICTaBISATh pe3yNbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (GopMe 3alucH YpaBHEHHH COOTBETCTBYIOIIHX

peakiuii 1 GopMyIUpPOBATH BEIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB

2.8

ChopMHpPOBaHHOCT, YMEHHMM COOJIO/AaTh TIPaBWJIA  TOJIB30BAHUSA
XMUMUYECKON Mocyaol M JabopaTOpHBIM 00OpYyIOBaHHEM, a TaKXKe
mpaBujia 06paHIeHI/I$I C BCIIECTBAMH B COOTBETCTBUU C MHCTPYKIUAMU

11O BBIITOJIHCHUTO na6opaT0pHI)1x XUMHNYECKHUX OIIBITOB
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CdopMHupoBaHHOCTH YMEHHI XapaKTEePU30BaATh XUMUYECKHUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE INPOMBIIUIEHHOIO MOJIYYEHHUS! CEpHOMN
KHCJIOTBI, aMMHaKa, a Takke c(POpPMHUPOBAHHOCTH IMpPEACTaBICHUI 00
o0UMX Hay4YHBIX MNPUHOUIAX M  3KOJOTHYECKHX Mpodiemax

XUMHYCCKOIr'o Mponu3BOJACTBA

XUMHS U )KU3HL. PacuéThl

3.1

ChopMHPOBAaHHOCTh TMPEJACTABICHUN O XHUMHYECKOW COCTABIISIONICH

CCTCCTBCHHOHay‘{HOﬁ KapTUHblI MHpa, pOJIM XHUMHUHU B I[O3HAHUH




SABIIGHUN TPUPONbI, B (QOPMUPOBAHUU MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TI'PAaMOTHOCTH, HEOOXOAMMON JuIs
pelleHusT TPAKTUYECKUX 3a7a4 M OKOJIOTHYECKH OOOCHOBAHHOTO

OTHONICHUSI K CBOEMY 37I0POBBIO U IPUPOAHOM cperie
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CdopmupoBaHHOCTH yYMEHUMH KPUTHYECKU aHaJIM3UPOBATh
XUMHUYECKYI0 HHGOpMaIMIO, TOJy4yaeMyl0 U3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBOW KOMMYHHKAIUH, ceTh VIHTEpHET U Ipyrue)
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CdopMupoBaHHOCTh YMEHHH COOOATh TIpaBHUIAa 3KOJOTHYCCKU
eJIecO00Pa3HOro IMOBENEHUS B OBITY M TPYAOBOH JIEATEIHHOCTH B
[EISIX COXPaHEHUs CBOETO 370POBbS U OKPYKAMOIIEH MPUPOTHOM

cpenbl

3.4

Oco3HaBaTh ONACHOCTb  BO3JCHUCTBHUA HA JKUBBIE  OpPraHU3MBI
ONpEACIEHHBIX BEIECTB, NOHMMas cMblch nokasarens [IJIK, noscuare
Ha MPUMEPax CrocoObl YMEHBIICHUS U TPEAOTBPAIICHUS UX BPEIHOTO

BOBILGfICTBI/ISI Ha OpraHusMm 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIUYHUCIICHUS c
WCIIOJIb30BAaHUEM TOHSITHUS «MaccoBasi JIOJI BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEAKIHUAX, MAaCChl
BEIIECTBA WM 00bEMa Ta30B 10 W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYaCTBYIONIUX B PEAKIMH BEIIECCTB,
TErI0BOro A PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI

BCIICCTB, NPCBpAICHUA U COXPAHCHUA DHCPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

TeopeTnueckre OCHOBBI OPIraHUYECKON XUMHUH

1.1

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHEC, Pa3sBUTUC U 3HAYCHUC B
MOJIY4YCHHU HOBBIX BCHICCTB W MATCPUATIOB. TCOPI/ISI CTPOCHUSA OPTraHUYCCKUX

coenunenuit A.M. BytnepoBa, €€ 0CHOBHbIE TIOJIOKEHHUS

1.2

CrtpykrypHble (QOpPMYNIBI OpPraHMYECKHUX BElIECTB. [ OMONOTHS, H30MEpUs.
XuMHu4YecKasi CBSI3b B OPraHMYECKUX COCIMHEHUSX — OJIMHAPHBIC W KpaTHBIC

CBA3U. HpCI[CTaBJ'IeHI/Ie (6] KHaCCHq)I/IKaHI/II/I OPraHu4YCCKuX BCIICCTB

1.3

Homenknarypa opraHnyeckux COE€QUHEHMH (cucTeMaTH4ecKasl) 1 TPUBHUAIbHbBIE

Ha3BaHUS BAXKHEHIIINX HpGIICTaBI/ITeJIeﬁ KJIaCCOB OPraHN4YCCKUX BCIICCTB

VYri1eBogopobl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKH psif. MeTaH U 3TaH — npocTeiime
NPEJCTaBUTENIN AJIKaHOB: (PU3MUYECKME M XHMHUYECKHE CBOWCTBa (peakiuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXO0XXIACHUC B IIPUPOAC, MMOJIYUCHHUEC U IPUMCHCHUC
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AnKeHbI: cOCTaB H CTPOCHUC, TOMOJIOTHYECKUI pAA. OTUJICH " MMPpOMNMUWJICH —
HpOCTGfIH.IPIC MNpEACTAaBUTCIIN AJIKCHOB!: (1)I/I3I/I‘IGCKI/IC U XHMHYECKHE CBOMCTBa
(peaKI_II/II/I TUAPHUPOBAHUSA, TAJOI'CHUPOBAHUA, THUApaTallud, OKUCICHUA U

HOJII/IMepI/I3aHI/II/I), IMOJIYYCHHEC U IPUMCHCHUC
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Ankamuensl: OyramueH-1,3 wu MetunOyramueH-1,3: CcTpoeHHMe, BaxKHEHIINE
XUMUYECKHE CBOMCTBA (peakiusl mojmMepusaiun). [lomydeHrne CHHTETHYECKOTOo

KayuyyKa U pe3uHbI
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AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHH psAl. ALIETUIIEH —
NpOCTEHIINKA MpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUecKue u
XMMHUYECKHE CBOMCTBA (PeaKkIMK THPUPOBAHUS, FAJIOTEHUPOBAHUS, THApATaIliH,

T OpeHI/IH), MOJIYUYCHHUC U TPUMCHCHUC

2.5

Apenbl. benszon: cocraB, crpoeHue, (pu3MUecKMe U XHUMHUYECKHE CBOWCTBA
(peakuuy raJoreHUpoOBaHMs U HUTPOBAHUS), OJyYeHUE U IpUMEHeHue. Toyo:
cocTaB, CTpoeHHe, (u3MyeckMe M  XUMHUYECKHE CBOMCTBa  (peakuuu
raJIoOTeHUPOBAHUS M HUTPOBAHMS), TOJIY4Y€HHE M IpHUMeHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHueckas CBs3b MEXIy YIJIEBOAOPOAAMH, MPHUHAJICKAIIMMH K

Pa3InMYHBIM KJ1acCaM

2.6

[TpupoHbIe HCTOYHUKHU YIIIEBOAOPOI0B. [IpupogHbIi ra3 1 NOMyTHbIE HEPTSHbIE




ra3el. Hedth 1 e€ mpoucxoxaenue. CrocoObl nmepepaboTKu HEPTH: MEPEroHKa,
KPEKUHT (TEPMHUYECKHUI, KaTaIUTUYeCKui), muposn3. [IpomaykTsl mepepaboTku
He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObiTy. KameHHBI yroiab u

IPOAYKTHI €T0 NepepaboTKu

Kncnoponcoz[epmamne OpTraHU4Y€CKUC COCANHCHUA

3.1

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJI: CTPOCHHE, PUINUECKUE
M XUMHYECKHEe  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  METaJulaMu,
rajJjioreHOBOJIOPOJIaMU, TOpPEHHE), IMpPUMEHEHHE. BoJOpOoJHbIE CBSI3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. J[eHcTBME METaHOJa M 3TAHOJA Ha OPraHM3M 4YeJIOBEKa.
MHoroaromMHbie CIUPTHL. DTHICHTIIUKOJIb U TIUIEPUH: CTPOCHUE, (PU3nUecKue 1
XUMHUYECKHE CBOICTBa  (B3aMMOJEICTBHE CO  IIEJIOYHBIMH  METallJIaMH,
KAueCTBEHHAs] peakiMsi Ha MHOTOaTOMHbIE CHHPTHI). JleiicTBMEe Ha OpraHu3m

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCprUHa U 3TUJIICHITIMKOJIA
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denou: CTPOCHHUEC  MOJICKYIIbI, (I)I/I3I/I‘IGCKI/IC n XUMHUYCCKHUC CBOICTBA.

Tokcuanocth penona. [Ipumenenue Genona

3.3

Anbaeruapl U KeToHbl. DopMalibIeTu I, alleTalbIeT A CTPOCHUE, PU3HUCCKUE 1
XUMUYECKHE CBOMCTBA (PEaKIMU OKHCIICHUS U BOCCTAHOBJICHMSI, KaUeCTBEHHBIC

peaKInm), MoTy4eHUue U MpUMEHEHUE

3.4

OmHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3HUECKUe U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JIIs
KjJacca KUCIOT, peakius JSTepuuKaiuu), TI[OIy4eHHe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX

KHCIOT. MbllTa KaK COJIH BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GI‘/'ICTBI/IG
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Crnoxnble 3GUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPONIN3 CIOKHBIX
a¢upoB. Kupsl. 'maponus xupos. [Ipumenenue xupoB. buonornyeckas poib

JKUPOB

3.6

VYraeBoapl: cocTaB, Kiaccu(UKaLus YIriaeBOJOB (MOHO-, M- U TOJHMCAXAPHJIBI).
['moko3a — mpocTedmmid MOHOcCaxapH: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
duznyeckue U XUMHYECKUe CBOMCTBA (B3aumozeiicTBue ¢ ruapokcuaoM meau(Il),
OKHCIICHHE aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’keHHEe TJIOKO3bl), HaXOXKJAEHUWE B MPHUPOJE, NPUMEHEHHEe, OHOIornveckKas
posb. dotocunTe3. PpyKTO3a KaK U30MEP TIIOKO3bl. Kpaxman u nemntono3a Kak
npuponaHble nonuMepsl. CTpoeHHe Kpaxmaia M ILeUIrosio3bl. Pusznyeckue u

XMMHYECKHUE CBONCTBA Kpaxmajia (F HUAPOJIN3, KAUCCTBCHHAA PCAKIIUA C I/IOI[OM)

A30TcoaepKaie OpraHudecKrue COeTMHEHUS

4.1

AMUHOKHCIOTHl Kak aM(OTepHble OopraHuueckue coequHeHus. duznueckue u

XHMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe TriauimHa). buonormdeckoe




3HAYCHHUEC aMHWHOKHCIIOT. HGHTI/II[BI

4.2

benku kak mpupoIHBIE BBICOKOMOJIEKYJISIpHbIE —coequHeHus. IlepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OelKoB. XMMHUYECKHE CBONCTBA OEIKOB:

THJIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIH Ha OCIKH

BricokoMonekynsipHble COETUHEHNS

5.1

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOIJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb MMOJIMMCPU3AlINU, CPCAHASA MOJICKYJIApHAd
macca. OCHOBHEIC MCTOABI CHHTC3a BBICOKOMOJICKYJISAPHBIX COC[[I/IHGHI/II\/JI —

MoJIMMEpur3alAa U MMOJIMKOHACHCAIIA
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OKCIIepUMEHTAJIbHBIE  METOABl M3y4Y€HMsI BELIECTB M HX IIpPEBpallEHUIL:
03HAaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay4yKOB. HOHy‘lCHI/Ie CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XuMuYeckuil 31eMeHT. AToM. SIipo aToMa, W30TOMbl. DIIEKTPOHHAS 00O0JIOUKA.
DHepreTuyeckue YpoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcobeHHOCTH pacipe/iesIeHUs JIEKTPOHOB MO OPOUTANIIM B aTOMaX JIEMEHTOB

NEPBBIX YETHIPEX MEPUOJIOB. DINEKTPOHHAS! KOH(UTYpaIHsl aTOMOB

1.2

[Tepnoanueckuit 3akoH u Ileproanueckas cuctema XMMU4eCKuX ieMeHToB J[. 1.
MenneneeBa. CBsi3p nepuoaudeckoro 3akoHa u Ilepmonnyeckoil CHCTEMBI
xuMuueckux asnemeHToB .M. MeHneneeBa ¢ COBpEMEHHOU TEOPUEHW CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XHMHMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX U CJIOXKHBIX BEIIECTB IO TpynnamM U MEepHUOaM.

3HadeHue NEpUOANYCCKOr'0 3aKOHA B pa3BUTUN HAYKH

1.3

Crpoenue BemiecTBa. XUMHYECKass CBA3b. Buabl XWMHUYECKOW  CBSI3HU
(koBalleHTHasl HEMOJspHAs W TOJSApHAs, WOHHAas, MeTajuinueckas). oHBI:
KaTHOHBI M aHWOHBI. MeXaHU3MBbI 00pa30BaHUs KOBAICHTHOW XUMUYECKON CBS3H

(0OMeHHBIN U JOHOPHO-aKIeNTOPHbIHN). BogopoaHas cBs3b
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BanentHocTs. SHCKTpOOTpI/IL[aTCJILHOCTB. CrereHb OKUCICHHS

1.5

BemectBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAUINYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUNAa KpPUCTAUIMYECKOW pem€Tku. IloHsATHE O HAHCIIEpPCHBIX

cucremMax. VcTuHHEBIE U KOJUIOWJAHBIC PaCTBOPEI. MaccoBas J0JIA BEIICCTBA B




pacTBope

1.6

Knaccudukanus Heopranndeckux coequHeHnii. HomeHkatypa HeopraHmuecKux

BCIICCTB

1.7

XuMHU4IecKas peakuusi. Knaccudukanus XUMHYECKUX peakuuit B
HEOPraHWYECKOM M OPraHWYeCKON XMMHHU. 3aKOH COXPAHEHMSI MacChl BEIIECTB,

3aKOH COXPAaHEHUS U IPEBPALLEHUS SHEPTUU TP XUMUYECKUX PEAKLUAX

1.8

CKOpOCTh peakuuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XUMHUYECKOEe paBHoBecue. DakTopbl, BIUAIOLIME HA

cocTossHMe xumuyeckoro pasHoBecus. [Ipunnun Jle Illarense

1.10

:‘)J'IGKTpOJ'II/ITI/ILIeCKaH Jucconuunanus. CunpHble U cra0ble OJICKTPOJIUTHI. Cpez[a
BOOHBIX paCTBOPOB BEUICCTB: KUCJIas, HeﬁTpaHLHaﬂ, mcJI049YHas. PeaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pcaKkunun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxenne HemeramioB B [leproauueckoil cucreMe XUMUYECKHX
anementoB JI.M. MenneneeBa 1 0COOEHHOCTH cTpoeHHs aroMoB. dusnyeckue

CBOMCTBa HEMETAJIOB. AJ'IJ'IOTpOHI/IH HEMCTAIJIOB (Ha MMpuUMEPEC KUCJI0POaa, CCPhI,

docdopa u yriepona)

22

XUMHUYECKUE CBONCTBA BAXXHEWIIMX HEMETAUIOB (TaJOreHOB, CEpbl, a30Ta,
docdhopa, yriepoma W KpEeMHHUS) U HX  COEAUHEHUW  (OKCHIOB,
KHUCTIOPOJICO/ICPIKALIIUX ~ KUCIIOT, BOJOPOIHBIX coenuHeHuil). [Ipumenenue

BaKHEHIIIMX HEMETAJIJIOB M MX COCTUHEHUM

23

Mertannel. Ilonoxenue mertaiioB B Ilepuoguueckoil cucTeMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMS SJIEKTPOHHBIX 000JI04EK
aTomoB MeTtaiioB. OOmue gusnueckue cBoiicTBa MeTauioB. CriaBbl METAJLIOB.

DONEKTPOXUMHUUECKUN Psiji HAPSKEHUH METaIJIOB

24

XVUMUYECKHUE CBOMCTBA BaXHEHIIMX METAUIOB (HATPUM, Kalui, KalbIUi,
MarHui, aJllOMUHUHN, ITUHK, XpOM, Kelle30, MeJb) U UX coenuHeHuit. OOmme

CITIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHeHI/IC METAaJlJIOB B 6BITy 1 TCXHHUKE

2.5

I'enetnueckas cBs3b HCOPraHNYCCKUX BCIICCTB, IMPHUHAIICIKAINIUX K PA3JTINYHBIM

KiaccaM

XUMUS U )KU3HD

3.1

Ponp xumuu B oOecrieuyeHUH SKOJIOTHYECKOM, SHEPreTM4eCKOW M MUIIEeBON
0€3011aCHOCTH, Pa3BUTUH MeaUIUHBL. [IoHATHE 0 Hay4HBIX MeTOJaX MO3HAHHUS

BEHIECCTB U XUMHNYCCKUX peaKHI/Iﬁ

32

HpeI[CTaBJ'ICHI/I}I 00 06H_[I/IX HAaYYHBIX NPUHOUIIAX ITPOMBINIJICHHOTO IMOJYUYCHHA




BOXHEHIIMX BelIeCTB. YenoBEK B MHUPE BEUIECTB U MATEPHAIOB: BAaKHEUIIME
CTPOUTENBHBIE MaTepualbl, KOHCTPYKUHOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepualbl sl SJCKTPOHUKH, HAHOMATepHasbl, OPraHUYECKHE U

MUHEpaJbHbIE yI00pEeHUs

XuMus W 3J0pPOBbE HYENOBEKA: IIPABUIA HCIIOJNL30BAHUS  JIEKAPCTBEHHBIX
33 HpENnapaToB, IpaBuia 6€30MaCHOr0 UCIIOIb30BAHUS IPENAPAaTOB OBITOBON XUMHU

B [IOBCEIHEBHOU KU3HU

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIbBHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI IJ151 YVUEHUKA

* Xwumusa. 10 kmacc. 'abpuensn O.C., OctpoymoB W.I'., CnagkoB C.A. AxumonepHoe
obmectBo «M3marenscTBo «llpocemenne» ¢« Xumus. 11 xmacc. ['abpuensua O.C., OctpoymoB
N.I'., Cnankos C.A. AxumronepHoe o0miecTBo «M31aTenbcTBoO

«IIpocsemenne»

METOJUYECKHUE MATEPHUAJIBI UL YUUTEJIA

WHpopMannoHHO-METOJUYECKOE MUCbMO 00 0COOEHHOCTSX MPEeNnoAaBaHus y4eOHOTro
npeamera  «Xumus» B 2025/2026  yuebHom  romy  https://edsoo.ru/wp-
content/uploads/2025/08/himiya.pdf

Metoauueckie pEKOMEHJAIMM MO0 M3yuyeHUto TeMbl «OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE ~PEAKIMM» B LIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

Y4eOHo-MeTonnYecKkoe o0ecrieueHre MpoLeccoB MpenogaBaHusl XUMUK, OMOJIOTHH, (PU3UKU
Ha YpPOBHSIX OCHOBHOTO OOIIEr0 M cpexHero ooOumero oOpa3oBaHUs C BKIIOYEHUEM
JOTIOTHUTEIILHOTO WHXXEHEPHOTO KOMITOHEHTa (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

bank 3amaHuil U1 TEKyLIero OIEHHWBAaHUS MO y4eOHOMY mpeamery «Xumus» (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf

Mertoanyeckie pPEeKOMEHIAIMM 10 CO3JIaHHI0 KIIACCOB TEXHOJOTWYECKOTO H
€CTECTBEHHO-HAYYHOT 0 IPpOo(UIeil U KJIaCCOB € YIiIyOJIEHHBIM U3y4YEHUEM
MaTeMaTHKH, (HU3UKH, XUMHHM, OHOJOrMH B 0O0II€00pa30BaTENbHBIX OpPraHU3ALUAX C
WCTIOJIh30BaHNEM HH(PACTPYKTYPHI, CO3JJAHHOHN B paMKaX HAIIHOHAJILHOTO TPOEKTa
«O6pazoBanue» (KBantopuymsl, IT-ky6el, Touku pocra u gap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

Metoauueckue pekoMmeHpanuu. Opranuzauus B3aumogneictBus “Illkoma — By3 —
npeanpustue’” (2025 r.) https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf

HNUDPOBBIE ObPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU
WHTEPHET - BUBJIMOTEKA ILOK https://Monypoku.pd/ - [JIOBAJI-JIAB https://globallab.ru
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