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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBineHHbIX B DenepaabHOM TOCYAapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roma» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUSA O0yYarOIUXCs CPEACTBAMU y4eOHOrO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBITYCKHUKaMH  0011eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (HOPMUPOBAHMS MHUPOBO33PEHHS M OOLICH KyJIbTYpbl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 0o0pa3oBaHusl CpeACTBAMH Y4eOHOTO TMpeaMeTa «XUMHUS», COJAEPKaHHE U MOCTPOEHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEIHEro oO0IIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOT'O MBILIUIEHUS, B CO3[JaHHUE 1IETIOCTHOTO MpEACTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHass XMMHUsl KaK HayKa CO3MJaTebHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNUs 00pa30BaHUs B Pa3IMYHBIX 00J1ACTAX, HE CBA3aHHBIX HEMTOCPEJICTBEHHO C XUMUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HaHUMN [0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUI XUMUH.



CrtpykTrypa conmepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeoOpraHuyecKkas
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OnpeAci€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOUN CBSI3H, KJIIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0Ke TMOHSATh MCTOPUYECKOe W3MEHEHHE (YHKIMI 3TOTO 3aKoHa — OT 0O0oOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B kKypcax 10 wum 11 KiaccoB naieMeHTaMu  COJEpKaHUs, HMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBOKEHUS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOTOTHCHUS 3HAHUN, PEIICHUs
MHTEJUIEKTYaJIbHBIX U 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a1ad.B 1enom coxpepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIU XMMHUU B PEUICHUH DKOJIOTUYECKUX MPOOJieM, a Takke MpodiieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muiane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPaMMON IO XMMHHU TOIXOIbI K OMPEACNICHUIO COJEpPKaHUS W TMOCTPOSHUs
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHUS OMbITa MPAKTUUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeJed HM3Y4YeHHs MpeIMeTa HaIpaBiICHUEM NE€PBOCTENEHHON 3HAYMMOCTU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIMYECKOW TOYKM 3pEHMs TaKOW NOAXOA K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUW KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTEpUCTUKA LIE€JIEH U 3a7a4 U3y4eHUs MperMeTa B
porpaMMme 1o XMMHUH YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIMYCKHUKA 0O0I€00pa30BaTeIbHONW OpraHU3allNH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ 3TUM TpH H3Y4EHHH TpeaAMeTa «XHUMHs» JOMUHHUPYIOIIEC 3HAYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a M 00padoTku WHOOpPMAIUU, HEOOXOIUMBIX [UIsl TPUOOpPETEHUs OTbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpraHu3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIB30BaHUS, TOTOJHEHUS SHEPreTHYECKHX PECypCcOB M COXPAHEHUS MPUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpemHero o0Iero oOpa3oBaHUs MpeaMeET «XUMHUs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer oprannveckoil XumMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B IOIYYEHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHenuii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  wiaccuukauum  opraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IpeJCTaBUTEIIEH KJIaCCOB OPIraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEeHU: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJNKaHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKMHA psaa. MeTaH M 3TaH — HpocTellve
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
IpPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BAXKHEUIINE XUMHUYCCKHEC
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHrne CHHTETHYECKOr0 KaydyKa U Pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIIH, TOPEHHS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBA (peakLuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo8aHus), noayienue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMuYeCKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKu.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJHOTO BEIIeCTBAa MM NPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM NPOAYKTOB PEAKIIVH).

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOEHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJlaMH, TajJoreHOBOJOpOJIaMH, TOpPEHHE),




npuMeHeHue. BoopoiHbie CBA3M MEXAYy MOJIEKyJaMH CIUPTOB. JleficTBHEe MeTaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (pEaKIMM OKHUCIIEHUS U BOCCTAHOBJICHHS, Ka4eCTBEHHBIC DPEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
stepudukanuu), MoiydeHue u mpuMmeHeHue. CTeapruHOBasg M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuaoM Mmenu(ll), oxucieHume amMMuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nesmiono3a kak mpupoaHbie noaumepbl. CTpoeHue Kpaxmalia U LeJUTI0JI03bI.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpaIlCHH: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaom wmeau(ll)), MHOroaroMHBIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMmajga C HWOJOM), TPOBEACHHE MPAKTUUYECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIM MPOJYKTOB PEAKIIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcrepUMeHTalbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOironeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTETCHb IOJMMEPU3AlNU, CPENHss MOJleKylsipHas Macca. OCHOBHBIC
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMIOTe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHNYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMUH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB IO OpOUTAIAM B aToMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckas cucrema XUMHYECKUX »dieMeHTOB [ U
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpPHEHl CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBSA3b. BHIbl XUMUYECKOW CBsI3UM (KOBaJEHTHAs
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuiMuyeckas). MexaHu3Mbl oOpa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTue O AucHEepCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPLI. MaccoBas 10t
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCcKHX
BEIIECTB. ['€eHeTnueckas CBS3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakUuil B HEOpraHUYecKoW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUS MaccChl BEIECTB, 3aKOH COXPAaHEHUS M NPEBpALLEHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.



CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTUMble peakluu.
XnMuyeckoe paBHOBecHe. DakTOpbl, BIMAIOIUE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
ITpunnun Jlelllarense.

OnexTponuTtnueckas aucconuanus. CuibHble M ciadble 371eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux sinemeHtoB . M. MenneneeBa», usyuyeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jokKeHHE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHU KaTalu3aTopa,
OIpE/IENIEHUE CPE/Ibl PACTBOPOB BEILECTB C MOMOLIBI0 YHUBEPCAIBHOTO MHJMKATOPA, pPEaKLUU
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst JA0JISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramwioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha IpUMepe KUCI0poJa, cepsbl, hocdopa u yriaepona).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

ITpuMeHeHre BaXHENIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meraimos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue crocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M MX MPEBpAIlCHUN: H3yYCHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peakuy Ha KaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKILIMH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTUU MenuuuHbL. [loHATHE O Hay4YHBIX MeETOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIJICHHOTO MOJYyYEHUS
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB U MaTEpUajoOB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJI0, KepaMUKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcKHe U MUHEpaIbHbIE yI0OpEHHUSI.

XvMHs M 3[0pOBbE YEJIOBEKA: MPaBMUJIAa HCIIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaTosB,
mpaBuiia 6€30MaCHOT0 UCIIOIb30BaHMs MPenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.



MexrpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPraHMYECKOW XWMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISi OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUsd,
aHanmu3,  CHHTEe3,  Kiaccupukanusi, MEepUOAMYHOCTh,  HaOMIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIMUUHBI U €MHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILUICHHOCTD, METaJLITyprus, IIPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIIICHHOCTh, (papMareBTU4YecKasi IMPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYCCKHX
[pernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB, DJIEKTPOHHAS MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero ooOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBAaTHCS B CBOEH JESTEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpeaMera «XHUMHs) JOCTUTAlOTCS B €AUHCTBE
y4eOHOIl M BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IPaXJaHCKOro 0OLIecTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU W MpaBUJIAMU IOBEJEHUS,
CIOCOOCTBYIOLIMMH IIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYaOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4aromMXCs M0 pealnu3aluu
IPUHATHIX B OOILIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMyHbIX BUJOB yU4EOHOH NesATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMHU;

yYBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOIIOJCHHM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMAIIUU O TIEPEOBBIX TIOCTUKEHUAX COBPEMEHHOM 0T€UeCTBEHHOW XMMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE DELICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJEHHME M IIOCTYNKM CBOMX TOBapuIled C MO3MLUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
HOBEJCHUS B CUTYalUsIX, YTPOXKAIOILUX 3/I0POBbIO U XKU3HU JIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOMN U IpYIUX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEIICHUH MPAKTUYECKUX 3a/ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpoeccuil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM 1eATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM, BIMSHHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI TMPOTHO3UPOBATh HEOJATONMPUSATHBIE SKOJIOTHYECKHE IMOCIEICTBUS MPEANPHHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLIMAILHON MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XUMUU Kak HayKd, OCO3HaHUS €€ ponu B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €IMHCTBE MPHUPOJAbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHny mpobeM CoOXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, PEHIEHUH III00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHM MEIHMIIMHBL,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyyaeMble 3HAHUS AJIS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M HMEIOIIMXCS TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHMM II0 XUMUM B COOTBETCTBUU C >KM3HCHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccunoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUIUTUHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHblE  yueOHble  JAeHCTBMS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTHBHBIE), obOecreunBapomue (GopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLMAJIbHOM KOMIETEHIIMH 00y4aroInuXcsi;

CHOCOOHOCTh ~ OOy4arolIUMXCsl  MCIOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBaTh M aKTYalW3HpOBaTh MpoOJEeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpeNeNaTh LEeNU AEATeNbHOCTH, 3a7aBas MNapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThI ICATEIEHOCTH C MTOCTABJICHHBIMHU IENISIMU;

UCIOJIb30BaTh IMPH OCBOCHMM 3HAHMUA NPUEMBI JOIMYECKOTO MBIIIICHUS — BBIACIATH
XapakTepHbIe TPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOLIME MOHATUS AJIsl OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH JUTS KJIacCH(UKAIIUN BEIIECTB U XUMUYECKUX PEAKIIH;

yCTaHaBJIMBATh MPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOHUTH JIOTUYECKHE pacCyXKIeHUs (MHAYKTHBHBIE, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B pacCMaTpUBAEMBIX SIBICHUAX, (OPMYIHPOBAThH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHATHh B Ipoliecce MO3HAHUs, UCTIONIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakiuu — TpUd pPELIeHUH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BaHHBIC MOJEIBHBIC MPEICTABICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIIHH.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBHI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS YYEHHMYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMaIii, HEOOXOAUMOM JIJIs1 BBIMOJHEHUS YUeOHBIX 3a/1a4 ONPeAeaEHHOrO TUTIA;

IPUOOpPETaTh OMBIT KCIOJb30BaHNSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeAMeTHbIe ((U3nuecKkue M MaTeMaTH4YeCcKHe) 3HaKu U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKIaeMOil TeMbl B XOJ€ JHajora W/WiH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAaMHM IIPA  BBIIOJIHEHUHM XUMHYECKOIO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXKJIEHUSI 1 OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUHM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC



ITpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM st
pellIeHUs] NIPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaoINe
HOHATUS (XUMUYECKUHN 3JIEMEHT, aToM, 3JIEKTPOHHAs 000J104Ka aTOMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYNIA, paauKai, H30MEpus, U30MEpbl, TOMOJOTHYECKUH psill, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIUE COSIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHU4YECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCTIOIh30BAHNH BAKHEHIITUX OPraHUIECKUX BEIIECTB B OBITY
U MPAaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (POPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUHN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJAEpIXKAlllde  COCIMHEHMs, BBICOKOMOJIEKYIISIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHOJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApPUHOBAs KUCIOTA, INI0OKO03a, (PPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCT YMEHHUSl OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUU CTPOEHHS OpPraHMYECKHX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX MTPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJICHTIUKOIb, TTUIEPUH, (EHOI, aleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJJI003a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKM W TMPAKTUYECKOE NpPHUMEHEHUE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEaKLUN);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMS, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), UCIOIb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKHX BEIIECTB, JEHaTypauus O€IKoB IHpu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHUYECKOI'O 3KCIIEPUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX pPEAKLUMHA U
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh IpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbIca nokasarens IIJIK, moscHsATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUId O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHUS BEILIECTB M XUMUYECKUX SBJICHUM;

JUId  CclenbIX U cAa0OBUIAMIMX OOyYaroIMXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBIH O0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pel€Tka, TUIBl ~XMMHUYECKMX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS IUCCOIMAINS, OKHUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON PeaKlui, XUMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHUS FIEKTPOIUTUYECKON
auccouuanuu, nepuoandeckuii 3akoH . M. MennaeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHHUs W TPEBpAIICHUS DHEPTHH TPU XUMHUYECKUX PEAKIIUAIX), 3aKOHOMEPHOCTH,
CHMBOHH‘I@CKI/Iﬁ A3BIK XHUMHH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHUA, JICKaAIIUE B OCHOBE IIOHHMMAHHA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH W O€301aCHOM HCIOJIb30BAaHUU BAKHEUITUX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JAEATEILHOCTH YEeTIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU MMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, HErali€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHUSAX, TUIl KPUCTAIUIMYECKOW PEMIETKH KOHKPETHOI'O
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
0 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TPYIIe COSAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenpneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeneneeBa, HCHONB3YSl TMOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPreTHUYCCKHUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeuHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIAacCU(PULIUPOBaTh XMMHUYECKHE DPEAKLUUU IO Pa3IMuHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHHUS PEaKIMH MOHHOTO OOMEHa, YUUThIBasl YCJIOBHS, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

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

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON pEaKklUU OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHOM KHCIIOTHI, aMMHaKa, a Takke chopMHUpOBaHHOCTH
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHHM Ta30B MPH XMUMHYECKHX
peaKIMax, Macchl BellecTBAa WM 00bEMaA ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTb W BBIIOJIHATh XMMUYECKMHA 3KCIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKIUH, PeaKIMd HOHHOTO OOMEHAa, KAaueCTBEHHBIC pPEaKIUu Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agad mo teMam «Mertamasl» U «Hemeramisl») B COOTBETCTBUM C TPABWIIAMH TEXHUKU
0€30I1aCHOCTH NP 0OpaIlleHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(POPMALHIO,
IOJYy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM KOMMYHHMKaluu, VHTepHeT u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH IEATETHPHOCTH B LENAX COXPAHEHHs CBOErO 3I0POBbS M
OKpY’Karolled MPUPOAHOM Cpelbl, 0CO3HABaTh ONACHOCTb BO3AEHCTBHS HA JKUBBIE OPraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMasi cMbIci mokasatens [1/IK, moscHiaTh Ha mpuMmepax crocoObl
YMEHBIICHUS U NPEeIOTBPAILEHHs UX BPEJAHOI0 BO3ICHCTBUS HA OpPraHNU3M YEJIO0BEKa;

JUI OOYYarOIIMXCs ¢ OrpAaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMEHHE NPHUMEHSATH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
[Ipenmer oprannyeckoit xumun. Teopus .
N https:/fipi.ru/ege/otkrytyy-
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 -
bank-zadaniy-ege
M. bytneposa
Hroro mo pazueny 3
Pasznen 2.YriaeBoaopoanbl
2.1 [IpenenbHbIE YTIeBOIOPOABI — aTKAHbI 2 s T T el
' e yr AOPOA bank-zadaniy-ege
99 Henpenenbable yrieBoaoOpoabl: alKEHBI, 5 1 https://fipi.ru/ege/otkrytyy-
' aJIKaJUCHbI, aJIKUHBI bank-zadaniy-eqge
2.3 ApoMaTH4eCKHe YriIeBOIOPOIbI 2 Nttps: ipL.ru/ege/otkrytyy-
' P T AOPOL bank-zadaniy-ege
24 [IpupoaHbie ICTOYHUKH YTJIIEBOJOPOIOB U 3 1 https://fipi.ru/ege/otkrytyy-
' UX repepaboTka bank-zadaniy-ege
Hroro no pazneny 13
Pasznea 3.KucnopoacoaepskanmueopranniecKkuecoe1uHeHust
https://fipi.ru/ege/otkrytyy-
3.1 Crnuptsl. Genon 3 DSAIPLILIE Yy
bank-zadaniy-ege
39 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 https://fipi.ru/ege/otkrytyy-

CrnoxHble 3¢upbl

bank-zadaniy-ege
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https://fipi.ru/ege/otkrytyy-

3.3 VTSROl 3 bank-zadaniy-ege

Wroro no pazueny 13

Pa3nen 4.A30Tcoaep:kaniye opraHudecKue coeIuHeHust
4.1 AmuHBI. AMMHOKUCIIOTHI. benku 3

Hroronopazneny 3

Pa3zgea S.BbicokomoJieKkyJIIpHbIE COeAUHECHUSA

| https://fipi.ru/ege/otkrytyy-

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 bank-zadaniy-eqe

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KIIACC

KoJsmnuyecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM
Ne ni/n Konrposnbubie IIpaktnueckne (uuppoBbie)
NPOrpamMMbl Bcero
padoThI paboTnI o0pa3oBaTe/bHbIE
pecypchbl
Paszgen 1.TeopeTnueckneoCHOBLIXMMHUM
Crtpoenune atromoB. Ilepuo €CKHH 3aK0
TPOCHHE aTOMOB PHOAHECKIH " https://fipi.ru/ege/otkrytyy-
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 :
bank-zadaniy-ege
anemeHToB /1. I. Menaeneena
19 Ctpoenue BemniecTBa. MHOrooOpasue 4 https://fipi.ru/ege/otkrytyy-
' BEILIECTB bank-zadaniy-ege
1.3 XUMHYECKHUE PEeaKIUU 6 1 1 https://flpl.r_u/eqe/otkrvtw—
bank-zadaniy-ege
Hroro mo pazueny 13
Paznen 2.Heoprannyeckasi XuMus
21 S 5 1 https://fipi .r_u/eqe/otkrvtw-
bank-zadaniy-ege
29 HeneTamiLs 9 1 1 https://flpl.r_u/eqe/otkrvtvv—
bank-zadaniy-ege
53 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX 5 https://fipi.ru/ege/otkrytyy-
' BEIIECTB bank-zadaniy-ege
Hroro no pazneny 17
Pa3zgen 3.XuMus ¥ :KU3HbL
31 T —— 4 https://flpl.r.u/eqe/otkrvtw-
bank-zadaniy-ege
Hroro mo pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
[IpenMer oprannyeckoil XuMuu, e€ 1 https://fipi.ru/ege/otkrytyy-
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE bank-zadaniy-ege
Teopus cTpoeHHs OpraHUYECKUX httos:/fipi.ru/eqe/otkryt
. " s://fipi.ru -
coenuHeHuit A. M. bytiepoBa, e€ OCHOBHbIE 1 BS.AIPLIL/E oo
bank-zadaniy-ege
MOJIOKEHUS
[IpencraBnenue o knaccudpukanum
opraHmyeckux Bemects. Homenkiarypa 1 https:/fipi.ru/ege/otkrytyy-
(cucTemaTH4ecKasi) ¥ TPUBHAIbHBIC Ha3BaHUS bank-zadaniy-ege
OpPraHMYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOCHHE, 1 https://fipi.ru/ege/otkrytyy-
TOMOJIOTUYECKUH PSJT bank-zadaniy-ege
MeraH 1 3TaH — IpOCTEUIINE 1 https://fipi.ru/ege/otkrytyy-
MPEICTaBUTENN AJTKAHOB bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-
AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 BN TIFEY Yy
bank-zadaniy-ege
OTUJIeH U NPOMUIeH — MpocTeiine 1 https://fipi.ru/ege/otkrytyy-
MPEICTaBUTENN AJTKEHOB bank-zadaniy-ege
[IpaxTuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byraguen-1,3 n 1 https://fipi.ru/ege/otkrytyy-

metunoyraauen-1,3. [lomyuenue

bank-zadaniy-ege
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

https://fipi.ru/ege/otkrytyy-

10 TOMOJIOTMUECKUH psii. AUETHIIEH — -
. bank-zadaniy-ege
IPOCTEHIINN IPEICTABUTEND aJIKUHOB
1 Brlunciienus no ypaBHEHUIO XMMHAYECKOM https://fipi.ru/ege/otkrytyy-
peaknuu bank-zadaniy-eqe
12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh https://fipi.ru/ege/otkrytyy-
apeHoB bank-zadaniy-ege
13 I'enernyeckas CBs3b yIII€BOJIOPOAOB, https://fipi.ru/ege/otkrytyy-
IIPUHAUICKAUX K PA3JIMYHBIM KJIaccaM bank-zadaniy-ege
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB: .
14 1| pH p0 HBIH ra3 ¥ MmoI Z;e He(bTI;HBIe rasbl tps:/ifipt.rfege/otkrytyy-
pHpoaL N yr ’ bank-zadaniy-ege
He(Th U MPOAYKTHI € nepepaboTKu
IIpupoaHble HCTOYHHUKY YIJI€BOLOPOIOB: ..
Prp . 7 P https://fipi.ru/ege/otkrytyy-
15 MPUPOJIHBIN ra3 v NOMyTHbIE HEPTIHBIE Ta3bl, -
B bank-zadaniy-ege
He(Th U MPOAYKTHI &€ mepepaboTKu
16 KonTponbHas pabora no pasaeny https://fipi.ru/ege/otkrytyy-
«YTIIEeBOIOPOABD) bank-zadaniy-ege
17 IIpenenbHbIe OTHOATOMHBIE CIIUPTHI: https://fipi.ru/ege/otkrytyy-
METaHOJI U 3TaHoJI. BoopoaHas cBs3b bank-zadaniy-ege
18 MHOroaTroMHbIE CIIUPTHI: STUICHTITUKOIb U https://fipi.ru/ege/otkrytyy-
TIMLEPUH bank-zadaniy-ege
19 ®DeHout: CTPOCHUE MOJIEKYJTBI, (PU3NUYECKHE U https://fipi.ru/ege/otkrytyy-
XUMUYECKHE CBOWCTBA, IPUMEHEHHE bank-zadaniy-ege
20 Anpreruasl: GopManbIETHI U alleTalIbJeTUI. https://fipi.ru/ege/otkrytyy-
AneroH bank-zadaniy-ege
21 OaHOOCHOBHEBIE MpeAeNbHbIE KAPOOHOBBIE https://fipi.ru/ege/otkrytyy-

KHCJIOTBI: MypaBbUHAA U YKCYCHaA

bank-zadaniy-ege
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[IpaxTuueckas padora Ne 2. «CBoiicTBa

https://fipi.ru/ege/otkrytyy-

22 . i
pacTBOpa YKCYCHOM KHCIIOTBI» bank-zadaniy-ege
93 CreapuHOBast U OJICMHOBAsI KUCIIOTHI, KaK https://fipi.ru/ege/otkrytyy-
NPECTaBUTENN BBICIINX KAPOOHOBBIX KHUCIOT bank-zadaniy-ege
24 MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX https://fipi.ru/ege/otkrytyy-
KHCJIOT, UX MOIOIIIee ACHCTBHUE bank-zadaniy-eqe
CrnoxHbie 3(pUPBI KaK MPOU3BOJIHBIE .
$up P https://fipi.ru/ege/otkrytyy-
25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX )
bank-zadaniy-ege
3¢hupoB
26 JKupsl: Tunponns, npuMeHeHue, https:/fipi.ru/ege/otkrytyy-
Ouosoruueckas poJib KUpPOB bank-zadaniy-ege
VYrneBoabl: cocTaB, KjlacCU(pUKaIus. .
N https://fipi.ru/ege/otkrytyy-
27 Bakneiimue npenctaBuTeNN: IIIOK03a, -
bank-zadaniy-ege
bpykTO3a, caxapo3a
28 Kpaxman u niemirono3a kak mpupoHbIe https://fipi.ru/ege/otkrytyy-
MIOJINMEPBI bank-zadaniy-ege
KontponbHas padota mo pazuen -
29 «Kncio 0JICO pe xKa Hel(; FJ;HI/I}‘,ICCKI/IG Nitps: ipL.ru/ege/otkrytyy -
POACONCHHATIE Op bank-zadaniy-ege
COCTMHECHUS
https://fipi.ru/ege/otkrytyy-
30 AMUHBI: METUJIAMUH U aHWJINH ;
bank-zadaniy-ege
AMMHOKHUCIOTHI KaKk aM(pOTEpHbIE -
Porep https://fipi.ru/ege/otkrytyy-
31 OpraHUYECKHUE COEANHEHUS, UX .
bank-zadaniy-ege
Ounonoruveckoe 3HadeHue. [lenTuab
39 benku xkak npupoHbIe https://fipi.ru/ege/otkrytyy-
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS bank-zadaniy-ege
33 OCHOBHBIC TTOHSATHS XUMUH https://fipi.ru/ege/otkrytyy-

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN

bank-zadaniy-ege
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OCHOBHBIC METOJBI CUHTC3a

https://fipi.ru/ege/otkrytyy-

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1 -
bank-zadaniy-ege
[TnacTmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Kontpoabnbsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

1 XUMUYECKU 3JIEMEHT. ATOM. 1 https://fipi.ru/ege/otkrytyy-
DIIeKTpOHHAass KOHPUTYpaIus aTOMOB bank-zadaniy-ege
Ilepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMHUYECKUX n

https:/fipi.ru/ege/otkrytyy-

2 snemenToB JI. 1. MenaeneeBa, ux cBsI3b 1 )

N N bank-zadaniy-ege
C COBPEMEHHOM TEOpHUEN CTPOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX AJIEMEHTOB U UX

3 COEIMHEHUH MO IPYIIaM U EPUOIAM. 1 https://fipi.ru/ege/otkrytyy-
3HavYeHHE EPUOANYECKOT0 3aKOHA U bank-zadaniy-ege
CHUCTEMbI XUMHUECKUX 37eMeHTOB J[. 1.

MeHieneeBa B pa3BUTUU HAyKU
Crtpoenue BemecTBa. XuMHUUECKast

4 CBsI3b, €€ BUJIbI; MEXAHU3MBI 1 https://fipi.ru/ege/otkrytyy-
00pa30oBaHMs KOBAJIGHTHOM CBSI3U. bank-zadaniy-ege
Bonoponnas cBa3b
BanenTtHoCTb.

5 DNeKTpoOTpULIaTeIbHOCTh. CTETeHb 1 https://fipi.ru/ege/otkrytyy-
OKHCIeHUs. BelecTBa MOJIEKYISIPHOTO U bank-zadaniy-ege
HEMOJIEKYJIIPHOTO CTPOCHHUS
[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX. -

https://fipi.ru/ege/otkrytyy-

6 WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI. 1

MaccoBas g0 BellleCTBa B pacTBOpC

bank-zadaniy-ege
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.

https://fipi.ru/ege/otkrytyy-

7 i
['eneTnueckas CBsi3b HEOPTAHUYECKHUX bank-zadaniy-ege
BEIIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanus XUuMHYeCKUX PEeaKIuii B
HEOPraHWYECKOU U OpraHu4eCcKOn

8 XUMHH. 3aKOH COXPAHEHUS MacChl https://fipi.ru/ege/otkrytyy-
BEILIECTB; 3aKOH COXPAaHEHUS U bank-zadaniy-ege
MPEeBpaIICHHs] SHEPTUU TPU XUMHUYECKHUX
peaKIusax

9 CkopocTb peakuu. OOpatumbie https://fipi.ru/ege/otkrytyy-
peakuuu. XuMU4YECKOE paBHOBECUE bank-zadaniy-ege
[TpakTuueckas paborta Ne 1. «Bnusiaue .

10 a3JIMYHBIX (PAKTOPOB HA CKOPOCTh HEDS-ATIpI. Lfsgeotrytyy-
P . p p bank-zadaniy-ege
XUMUYECKON PEaKIIUN»

DIIEKTPOIUTHYECKAs JUCCOLIMALIUS.
[TonsiTrie 0 BOJIOPOHOM MOKa3aTelne .
https:/fipi.ru/ege/otkrytyy-

11 (pH) pactBOpa. PeakinuroHHOTO -

bank-zadaniy-ege
obmena. ['uaponn3opraHnyecKkux u
HEOpPraHMYECKUX BEIIECTB
OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE -
https:/fipi.ru/ege/otkrytyy-

12 peakuuu. [TonsTre 00 anexTponuze .

. bank-zadaniy-ege
pacIuIaBoOB U pacTBOPOB coJiei

13 KonTponbhas pabota mo paszueny https://fipi.ru/ege/otkrytyy-
«Teopernyeckrue OCHOBBI XUMUK) bank-zadaniy-ege
MerTannsl, UX IOJIOKEHHE B
[Tepuonnueckoi cucTeMe XUMHUYECKHUX n

https:/fipi.ru/ege/otkrytyy-

14 snemenToB 1. . Menneneesa u

0COOCHHOCTH CTPOCHUS aTOMOB.
Oo6muedu3ndeckre CBONCTBA METAIIOB

bank-zadaniy-ege
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CIutaBbl METAIIIOB.

https:/fipi.ru/ege/otkrytyy-

15 DJIEKTPOXUMHUYECKUHN Psij HATIPSHKCHUI .
p P p bank-zadaniy-ege
METaJIIOB
XUMHUYECKHE CBOMCTBA BaKHEHIIINX -
N N . https://fipi.ru/ege/otkrytyy-
16 METaJUIOB (HATPUH, KT, KalbIUH, .
. 9 . bank-zadaniy-ege
MarHui, aJllOMUHUN) U UX COEAUHEHUN
17 XUMHYECKUE CBOMCTBA Xpoma, MEJU 1 https://fipi.ru/ege/otkrytyy-
UX COeOUHEHUN bank-zadaniy-ege
18 XuMHdecKre CBOMCTBA IMHKA, JKeye3a U https://fipi.ru/ege/otkrytyy-
UX COEOUHEHUN bank-zadaniy-ege
[IpakTrueckas padbora Ne 2. "Pemenue -
P P https://fipi.ru/ege/otkrytyy-
19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME .
bank-zadaniy-ege
«MeTtamisi»"
Hewmeraiibl, uX moJI0KeHUE B
20 [Iepnoanueckoii cucreMe XUMHYECKUX https://fipi.ru/ege/otkrytyy-
anemenToB /I. 1. Menpeneera u bank-zadaniy-ege
0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKue CBOMCTBA HEMETAILIIOB. -
https://fipi.ru/ege/otkrytyy-
21 ANnoTponusi HeMeTajuIoB (Ha puMepe :
bank-zadaniy-ege
KHCIIOpO/JIa, cepbl, hocdopa u yriaeposa)
99 XUMUUYECKUE CBOKWCTBA IaJIOT€HOB, CEPhI https://fipi.ru/ege/otkrytyy-
U UX COeTUHEHUN bank-zadaniy-ege
93 XuMudeckue cBOMCTBa a3ota, hocodpa https://fipi.ru/ege/otkrytyy-
1 UX COCTMHESHUH bank-zadaniy-ege
24 XUMHUYECKUE CBOMCTBA yIiIepoa, https:/fipi.ru/ege/otkrytyy-
KPEMHUS U UX COCTMHEHUHN bank-zadaniy-ege
o5 [IpuMeHeHNe Ba)KHEUIINX HEMETAIIOB U https:/fipi.ru/ege/otkrytyy-
X COCMHECHUN bank-zadaniy-ege
26 O00011eHne 1 cucTeEMaTU3aINs 3HAHUI https://fipi.ru/ege/otkrytyy-

o Teme «Hemeraimiery». Beraucienns mo

bank-zadaniy-ege
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YPaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemenue

https://fipi.ru/ege/otkrytyy-

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 :
bank-zadaniy-ege
"Hemeraminl"»
KoHnTposbHas paboTta 1mo Temam https://fipi.ru/ege/otkrytyy-
28 1 )
«Mertams» 1 «HeMeTannen) bank-zadaniy-ege
Heoprannueckne u opraHndeckue -
P P https://fipi.ru/ege/otkrytyy-
29 KHCJIOThI. Heopranuueckue u 1 )
bank-zadaniy-ege
OpraHUYECKHE OCHOBAHUS
AmMoTepHBIC HEOPTaHUYECKHE U
30 OPraHUYeCKHUE COCTUHEHUS. 1 https://fipi.ru/ege/otkrytyy-
I'eneTndeckas cBsI3b HEOPraHUYECKUX U bank-zadaniy-ege
OpPraHWYECKUX BEIIECTB
Poab xumuu B o0ecrieueHuun
31 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 1 https://fipi.ru/ege/otkrytyy-
MUIIEBOH OE30MTaCHOCTH, Pa3BUTUH bank-zadaniy-ege
M€ TULNHEI
IIpencraBneHus 00 0OIMKMX HAYYHBIX o
P i https://fipi.ru/ege/otkrytyy-
32 MPUHIINIIAX IPOMBIIIIEHHOTO 1 :
. bank-zadaniy-ege
MOJTYYCHHS BaXKHEHIITX BEIIIECTB
https://fipi.ru/ege/otkrytyy-
33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB 1 )
bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-
34 XUMHS ¥ 300pOBbE YEIOBEKA 1 :
bank-zadaniy-ege
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

» Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»
METOAUYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISA

YUEBHO-METOJIMYECKOE OBECIIEHEHHWE OBPA30OBATEJIBHOI'O

ITPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YVHEHUKA

» Xumust, 10 xkmacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

METOJUYECKHUE MATEPUAJIbI JIJIA YUUTEJIA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3naTenscTBo «IIpocBemieHue»

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

1 PPOBBIE OBPA30OBATEJIbHBIE PECYPCBHI U PECYPChI CETHU

MHTEPHETNhttps://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH

HUHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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