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1. MOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE cCpeaHero oOmero oOpa3zoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit Deneparum,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (elnepatbHON 00pa3oBaTeIbHON MPOTrpaMMbl CPEIHEro OOIIEro
obpazoBanus (POII COO), mpexacraBnenHsix B DenepalibHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Koumenmmu mpemogaBaHuss ydeOHOTO mpeaMera «XHUMUSD B
oOpa3oBaTenbHBIX Opranu3anusax Poccuiickoin @enepanuy, pealn3yonXx 0CHOBHBIE 00pa3oBaTeIbHbIE
IIPOrpaMMbl, U OCHOBHBIX NosioxkeHu «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsixenue IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMbl IO XMMHM, K OIpPEJEJICHHI0 OOIIed cTpareruu
00y4eHHs, BOCIIUTAHMS U PA3BUTHUS O0YJAIONINXCS CpeACTBaMU ydeOHoro npenmeTa «Xumus» st 10-11
KJIacCcOB Ha ©0a30BOM ypOBHE COCTaBWIM KOHIeNTyanbHbie TmosiokeHuss DOIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, coAepKaHMs, pe3yJbTaToB OOyueHus M TpeOOBaHMH K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe 00pa3oBaHUE, MOJTydaeMO€ BBIITYCKHUKaMH O00I1e00pa3oBaTeIbHON OpraHu3aluy,
SIBJISIETCS HEOTHEMIJIEMOM 4acThio UX 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEPLIAIOIINM ITAllOM pealu3aluu
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIOUEBBIX LEHHOCTEW, MPUCYIIHUX IEJIOCTHOW CUCTEME
XAMUYECKOTO 00pa3oBaHUs. DTH [EHHOCTH KacaloTCs MO3HAHUS 3aKOHOB TMPHUPOJBL, (HOPMUPOBAHHS
MHPOBO33pEHUs U OOLIel KyJIbTyphl Y€IOBEKa, a TAaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0pOBBIO M MpPHUPOJIHON cpene. Peanusyercs xumuueckoe oOpa3zoBaHUE OOydarolIUMXcsl Ha
YpPOBHE CpeaHero ooOmero oOpa3oBaHUS CPEICTBAMH Yy4eOHOTo mpeaMmeTa «XuMUs», CoJIepKaHHe W
MOCTPOEHHE KOTOPOTO OIpPENeNIEHBl B MPOTpamMMe MO XHUMHU C YIETOM CIEHU(PHUKH HAyKH XUMHH, e€
3HA4YCHUS B MMO3HAHWH MIPUPOJIBI U B MaTEPUATBHON JKU3HU OOIIECTBA, a TAaKKe ¢ YUETOM OOIINX IeNeil
IPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro oouiero oOpa3oBaHUs B
Poccuiickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT ocoOyl0 poJib B COBPEMEHHOMH
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bpl MaTepuallbHOMW KyabTypbl. OHa BHOCHUT CBOW BKJad B
(GopMUpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JlaHME IEJIOCTHOIO MpeACTaBieHUs 00
OKpYXKaloIlleM MUpE KaKk O €IUHCTBE MPUPOIBI U YeIOBeKa, KOTOpoe (GOPMHUPYETCsl B XUMHM Ha OCHOBE
IIOHMMAaHUS BELECTBEHHOIO0 COCTaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBS3H MEXKIY CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHMsI CTajla HEOThEMIIEMO 4acThbIO
MHUPOBOH KYJIbTYpbl, HECOOXOUMBIM YCIOBHEM YCHEIIHOTO TpyJda M >KU3HU KaXKJOro ujeHa oOlLiecTBa.
CoBpeMeHHass XUMHUS KaK Hayka cO3MJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTMH HallpaBjeHa Ha
peleHre riaodanbHbIX MPOoOJIEM yYCTOMUMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPIETUUECKOM,
MIUILEBOH, SIKOJOTHUECKOM 0e3011acCHOCTH U OXpaHbl 3/J0POBbSI.

B cooTBeTcTBHHU ¢ OOLIMMH LEISIMU U IPUHIMIIAMH CPEIHEro o01ero oopa3oBaHus CoJiepKaHHUe
npeamera «Xumus» (10—11 knaccsl, 6a30BbIi ypOBEHb N3y4EHUS1) OPUEHTUPOBAHO PEUMYIIIECTBEHHO Ha
OOIIEKyIBTYPHYIO MOATOTOBKY OOYYarOUIMXCsl, HEOOXOIUMYIO UM JUIsl BBIPAaOOTKM MHMPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIELUIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJOJDKEHHMsS OOpa3oBaHUs B pa3IMYHbBIX
001acTX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnstomumMu npeamera «XUMHsS» SABISIOTCS 0a30Bble Kypcbl — «OpraHudeckas XUMHsD) U
«O01as 1 HeopraHudeckas XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOil HAyKH: cCUCTEMa 3HAHUMN 10 HEOPraHMYECKONH XMMMHU (C BKJIFOYEHHEM 3HAaHUH U3 00IIeld XUMUM)
u opraHndyeckoi xumuu. @DopMupoBaHME JAaHHONW CHUCTEMbl 3HAHMHA TPU HM3YyYEHUU IMpeaMeTa
o0ecreynBaeT BO3MOXKHOCTb PAaCCMOTPEHHUSI BCET0 MHOT000pa3usi BEIECTB Ha OCHOBE OOIIMX MOHATHI,
3aKOHOB U TE€OPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranudeckast Xumus» U «OO0miast 1 HeopraHudeckas XuMHs»
copMHpoBaHa B MpOrpaMMe IO XMMUU Ha OCHOBE CHCTEMHOIO MOAXOJa K M3YYEHHIO Y4eOHOro
MaTepuasa U OOYCIOBJIEHA HCTOPHYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAaHUI Ha OIpenesEHHBIX
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TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYECKOM XMMHM BEILECTBA PAacCMAaTPUBAIOTCA HA YPOBHE
KJIACCUYECKON TEOPUHU CTPOEHUSI OPraHUYECKUX COEIMHEHUH, a TaKKe HA YPOBHE CTEPEOXUMHUUECKHUX U
AIIEKTPOHHBIX TIPEJCTABICHUN O CTpoeHHMHU BemecTB. CBeneHUs 00 HM3y4aeMbIX B Kypce BeIIeCTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJIOTMYECKM aKTUBHBIX coeluHeHui. B kypce
OpPraHMYecKOM XHUMHHM TOJY4aloT pPa3BUTHE CGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus TIEpBOHAYAILHBIC NIPEICTABICHNAS O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKaX
BEIIECTB, 3aBUCMMOCTH CBOMCTB BELECTB OT UX CTPOEHUS, O XUMUYECKOM peaKuu.

[To HOBBIM yriioMm 3peHHs B npeaMere «XuMus» 0a30BOr0 YpOBHS PacCMAaTPUBAETCS M3y4EHHBIN
Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETUYECKUN MaTeprall B (PaKTOJIOTUIECKUE CBEICHHS O
BEIIECTBAX W XUMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuveckas XUMUsD)
o0yJaromuMcsi TPEIOCTABISETCS BO3MOXHOCTh OCO3HAaTh 3HAUEHHE MEPUOJNYECKOTO 3aKOHA C
OOLIETEOPETUUECKUX M METOJOJIOTMUECKUX TO3MLMM, TIy0Ke TOHATh HCTOPUYECKOE HU3MEHEHUE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONIEH U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHW O BaKHEWIIMX BENIECTBAX, MX COCTaBE, CTPOEHWUH, CBOMCTBaX M
MPUMEHEHUH, a TaKK€ O XHMUYECKUX PpEeaKIMSIX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnosnHsercs B Kypcax 10 u 11 kiaccoB aeMeHTaMu CoJepKaHUsl, UMEIOLUMH KYJIbTYPOJOTHYECKUI 1
MPUKIAJHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBSI3U XUMHH C JPYTUMHU
HayKaMH, pacKpblBalOT €€ pojb B IIO3HABAaTEJIbHOM U MPAKTHYECKON JESITeIbHOCTH 4YeJIOBEKa,
CHOCOOCTBYIOT BOCHIHMTAHUIO YBAXKEHHUS K IpPOLIECCY TBOpYECTBa B 00OJACTH TEOPUU M MPAKTHUECKUX
MPUJIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX
npoOieMax, CBSI3aHHBIX C XHMHEH, KPUTUYECKHM OCMBICIUBATh HH(OpPMALMIO W TPUMEHATH €€ s
MOTIOJTHEHU S 3HAHUH, pEelIeHNs] HHTEJUIEKTYaIbHBIX U 9KCIIEpUMEHTAIbHBIX HCCIIeI0BaTENbCKUX 3a/1a4. B
L[EJIOM CoJiep’)KaHue y4eOHOTO mpeaMera «XHUMHsD) JaHHOTO YPOBHS H3YYEHHS OPHUEHTUPOBAHO Ha
dhopmMupoBaHue y OOYYaIOUIUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMaHUs (PUIOCOPCKUX HICH,
TaKUX KaK: MaTepuaibHOE EIUHCTBO HEOPraHMYECKOr0 M OPraHu4yeckoro MHpa, OOYCIOBIEHHOCTb
CBOWCTB BEIIECTB UX COCTABOM U CTPOEHHEM, IO3HABAEMOCTh MTPUPOIHBIX SIBICHUM MYTEM dKCIIEPUMEHTA
U pelIeHUs] MPOTHUBOPEUUH MEXIy HOBBIMH (PAKTaMH U TEOPETHMUECKUMHU MPEINOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUU B PELICHUH SKOJOTHYECKUX MpoOJeM, a Takxke MpobdieM cOepekeHuss IHEPreTUYECKUX
PECYpPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTEPUAIIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTHS U COLMAIM3AUUU OOYYAIOIIMXCS MPUHSATHIE
MporpaMMoON MO XUMHHU TMOAXOAbl K ONPEIEICHUI0 COACpPKAaHWSA U TOCTPOCHUS IpeaMmera
npeaycMaTpuBaoT (GopMHUpPOBaHHE YHHBEPCAIbHBIX Y4eOHBIX ACHCTBHI, MMEIOIUX 0a30BOE 3HAUCHUE
JUIS pa3IMYHbIX BUIOB JESATEILHOCTH: pelleHus MmpobiieM, MoucKa, aHaiau3a u 00padoTku uHpopManuu,
HEOOXOUMBIX JJIsi MPHOOpETEeHUs OMmbITa MPAKTUYECKOM M HCCIEI0BATEIbCKONW JEesTeNbHOCTH,
3aHUMAIOLLEN Ba)KHOE MECTO B MO3HAHUU XUMHMH.

B npaktuke mpernomaBaHus XUMHUU KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK M Ha
ypOBHE cpeaHero oOuiero oopazoBaHusi, MPH OMPEACICHUN COACPKATEIBHOM XapaKTEepPUCTUKU Iesen
M3y4YeHUs1 MpeIMeTa HalpaBJCHHEM MEpPBOCTENEHHOM 3HAYMMOCTHM TPAAUIMOHHO MPU3HAETCS
(dbopMHUpOBaHHE OCHOB XUMHUYECKOW HAayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
JESATEIbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKON TOYKHU
3pEHHUSI TAKOM MOJIX0/ K ONIPENEICHUIO LIeJIel N3YYeHUS IIPEAMETA SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.

CornacHo MaHHOW TOYKE 3pEHHsI TJIaBHBIMU IEIAMH W3Y4eHUs TMpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sBNIsItOTCSA:

e (opMUpOBaHHME CHUCTEMbl XUMHUYECKUX 3HAHMHA KakK BaKHEWIIEeW COCTaBIAIOMIEH eCTeCTBEHHO-
HAay4yHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JEKaT KIIIOYEBbIe MOHSITHS, (hyHIaMEHTAIbHbBIE
3aKOHBI U TEOPUHU XUMHUHU, OCBOEHUE SI3bIKA HAYKH, YCBOCHUE U TOHMMAaHHUE CYITHOCTH JIOCTYIHBIX
000011IeHNT MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUEH WX pa3BUTUA U
CTaHOBJICHUS;

e (opmupoBaHue u pazBUTHE TMPEACTABICHUI O HAYYHBIX METOJaX TMO3HAHUS BEUIECTB U
XUMHYECKUX PEeaKInid, HEOOXOIUMBIX ISl MPUOOPETeHHUS YMEHHA OPHEHTUPOBATHCS B MHPE
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BEIIECTB M XWMHUYECKUX SBJICHUH, HMEIOMIMX MECTO B TPUPOAE, B NPAKTUYECKOH U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JEATENILHOCTH, CBS3aHHBIX C HAOIIOJCHHWEM U OOBSICHEHHUEM
XMMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM MTPAaBUII 0€301acHOT0 OOpPAIeHHUsI C BEIIECTBAMHU.

Hapsiny ¢ atumMm, coxepkarenbHas XapaKTepUCTHKAa LENed M 3aJad M3y4eHHs] IpeaMeTa B
IporpaMMe IO XMMHMHM YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH IPUOPUTETAMHU B
cucteMe cpeaHero oOmiero oOpazoBanusi. CerofHss B NPENOJAaBAaHUM XUMHH B OOJBIICH CTEICHU
OTIAETCsl MPEANOYTEHHE IPAKTUUYECKOW KOMIIOHEHTE COJAepKaHHUs OOydeHHs, OPUEHTUPOBAHHOW Ha
MIOATOTOBKY BBIITYCKHHKA OOII€00pa30BaTeIbHON OpraHu3aliy, BJaJCIOLIEro He HaOOpoM 3HaHUM, a
(GYHKIMOHATBFHONH TPAaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHHUSIMH aKTHBHOTO TOJYYCHUS 3HAHUHA U
MPUMEHEHHSI X B PEaIbHOM JKU3HU /TSl pEIICHHSI TPAKTUYECKHX 3a/1a4.

B cBs13u ¢ 3TUM IpU M3ydEHUU IpeaMeTa « XUMUsD JOMUHHUPYIOLee 3HaueHHe MPUOOPETatoT Takue
HeJIM ¥ 3a1a4M, KakK:

ajanranus oOyyarouuxcs K YCIOBUSAM JUHAMMYHO pa3BHUBAOIIErocs Mupa, (opmupoBaHHe
MHTEJJIEKTYaJJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMooOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIILHOMY TPUHSTHIO TPAaMOTHBIX PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CHUTYAIHUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

¢dbopMupoBaHre y OOYy4arOUIUXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), HMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHUE JUISl pa3IMUHbIX BUAOB JAEATEILHOCTU: pPelIeHus mpobiem, moucka, aHaiausa u
o0paboTku MHbOpMaIMU, HEOOXOIUMBIX IJIi MPUOOPETEHUs OMbITa JEATEIBHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B TO3HAaHMM XHMHH, a TaKXKe JUISl OLEHKU C IMO3UIUN 3KOJOrM4ecKold 0e30macHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTaHM3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENIbHBIX MHTEPECOB, WHTEIUIEKTYAIbHBIX U TBOPYECKHUX CHOCOOHOCTEM
oOyyaronuxcs: CocOOHOCTH CaMOCTOSATEIbHO MPHUOOPETAaTh HOBbIE 3HAHUS 10 XUMHUU B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JJIs TIOMCKA
Y aHaJIM3a y4eOHOW U HAyYHO-TIOMYJISIpHON MH(POPMAIIMN XUMUYECKOTO COIEP KaHMUS;

dbopMupoBaHME U pa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATUBHOTO M JIOTMYECKOTO MBIIIICHHUS,
HaOIOAAaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, MPHU
TUTAHUPOBAHUM U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs yOeKAEHHOCTH B T'YMAaHHCTUYECKOW HAMpPaBJIEHHOCTH XUMHH, €€
BKHOM pOJIM B PEIIEHUHU IIOOANBHBIX MPOOJIEM PALMOHAIBHOTO MPUPOAOINOJIB30BaHNUS, MOMOIHEHUS
SHEPreTHUYECKUX PECypcoB U COXPAaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH
OepeXKHOr0 OTHOIICHUS K MPHUPOJIE U CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETEHHsI OMbITA UCTIOIb30BAHUS
MOJIyYEHHBIX 3HAHWM JJIS MPHUHSTHUS TPAMOTHBIX PEIICHUH B CUTYaIUsX, CBSI3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMU.

Mecto yuedHOro npeamera «XuMusi B y4eO0HOM IJIaHe MIKOJbL: B ydyeOHOM IJ1aHe cpeAaHero o0Iero
oOpazoBaHusi mnpeaMeT «XUMHS» 0a30BOTO YypOBHS BXOAWT B COCTaB IMPEIMETHOH 00IacTu
«EcTtecTBeHHO-HayuHbIe MpeaMeThl». OOlee 4YMCciIO 4YacoB, OTBEAEHHBIX JUISI WU3YYECHUS XHMHH, Ha
0a30BOM ypOBHE cpenHero olmiero oopazoBanusi, coctaBiser 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Henento), B 11 kimacce — 34 vaca (1 gac B Henenio).
Y4eOHUKH U yUeOHbIe TOCOOUA:
1. O.C. T'abpuensn, U.I'. Octpoymos, C.A. Cnaakos/Xumus, 10 knacc: yaeOHUK/- MockBa:
[Ipocsemenue, 2020 ron.
2.0.C. I'abpuensn, N.I'. Octpoymos, C.A. Crnaaxos/Xumus, 11 knacc: yueOHuk/- Mocksa:
[Ipocsemenue, 2021 ron.

2. COOEP)KAHUE OBYYEHUSA
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OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMUH

IIpeamer opraHM4ecKol XUMUHU: €€ BO3HUKHOBEHME, PAa3BUTHE U 3HAYCHHUE B IIOJIyUCHMM HOBBIX
BELIECTB U MaTepuaynoB. Teopust cTpoeHUs OopraHuueckux coequHeHuit A. M. byriepoBa, €€ 0CHOBHbIE
nosiokeHus. CTpyKTypHble (OpMYJbl OpPraHMYecKHX BellecTB. ['omosorusi, mzomepus. XUMHUYECKas
CBSA3b B OPraHUYECKUX COCAUHEHUAX — OJAMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuukanuu OpraHudyeckux BemiecTB. HomeHknarypa oOpraHuyeckux
COEIMHEHUI (cucTeMaTHyeckas) W TpUBHUAJIbHBbIE HA3BAHMS BAXKHEHIIMX IMPEICTaBUTENIEH KJIACCOB
OPraHUYECKHUX BELIECTB.

DKcIepUMEHTANIbHBIE METOIbI U3YYEHUS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMJIEHUE C 00pa3liaMu
OPraHMYECKHUX BEIIECTB M MarepuajlaMd HAa HX OCHOBE, MOJIECIMPOBAHME MOJIEKYJ OPTraHUYECKUX
BEIIECTB, HAONIOJIEHUE U OINKCAaHUE JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPALICHUI0 OPraHUYeCcKUX
BEIIECTB MPU HarpeBaHuM (IJIaBjlIeHNE, OOYIIIMBAHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAl. MeTaH U 3TaH — MPOCTEUIINE IIPEICTABUTENIN
aJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBONCTBA (peakUuu 3aMEIleHUs U TOpEHUs), HaXOXKJIEeHUE B
MIPUPOJIE, IOJyYEHNE U IPUMEHEHNE.

AJNKEHBI: COCTaB W CTPOCHHME, TOMOJIOTMUECKHH psAa. OTWIEH W HNPONWIEH — MpOCTEeHIINe
MPE/ICTaBUTENIM  QJIKEHOB: (U3MYECKHMe U XMMHUYECKHME CBOMCTBAa (peakuuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIpATALlMU, OKHCIEHUS U MOJIUMEPU3aLiN), TOJIyYeHUE U IIPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINe XUMUYECKHE CBOICTBA
(peakuus nonuMepu3zanun). [loryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUHM PsiA. ANETHIEH — MPOCTCUIINN
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHUE, (HU3UYECKME U XUMHUYECKHE CBOMCTBA (peakiuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALluH, TOPEHNUS), IOJyYeHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (QuU3MUECKME W XUMHUYECKHE CBOWCTBA (peakiuu
rajJJor€HUPOBAHUS U HUTPOBAHMUs), IIOIydeHHE U IPUMEHEHHe. Tonyon: cocmas, cmpoenue, gusuveckue u
Xumuueckue Cceoucmea (peakyuu 2ai02eHUpo8aHus U HUMPOBAHUs), NONYyHUeHue U NpUMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHUECKas CBSA3b MEXKIY YINIEBOAOPOJAMU, IPUHAUIEKANIMMH K Pa3InYHBIM
KJIaCCaM.

[IpupoHBIe MCTOUHUKHU YrieBoaopooB. ITpupoasblil ra3 u nomyrHaele HepTsHbIE Ta3bl. HedTh 1
e€¢ npoucxoxzaeHue. CrocoObl mepepabOTKM HeE(TU: TMEpPEeroHka, KPEeKUHI  (TepMHUUYECKHH,
KaTaJInTH4ecKuil), nuponus. [IpoaykTel nepepa®oTku HeTH, X IPUMEHEHHE B MPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yrojb U IpOAyKThI €ro nepepadoTKH.

DKcIepUMEHTAIbHbIE METO/Ibl U3YYEHMSI BELIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE ¢ 00pa3aMu
IlacTMacc, KaydyyKoB M pesuHbl, koyuiekuuu «Hedts» u  «Yromb», MOIEIUpOBaHHE MOJIEKYI
YIJIEBOJOPOJOB U TaJIOr€HONPOU3BOAHBIX, NPOBEACHNE MPAKTUYECKONW PabOThI: MOJyYEHUE 3TUJICHA U
U3Y4YEHHE €ro CBOMCTB.

Pacuérnbie 3agaun.

Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIIeCTBAa WJIM IMPOAYKTa PEaKLUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 MCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coe{MHEHUS

[IpenensHble OAHOATOMHBIE CHUPTHI. METaHON M ATAHOJN: CTpOEHHE, (PU3MUECKHEe U XMMHUYECKHE
CBOMcTBa (peakuuM C AaKTHMBHBIMM MeTajslaMH, TaJOT€HOBOJOPOJaMHU, TOpEHHUE), NpHUMEHEHHE.
Bonopoanbie cBA3M MEXAYy MOJEKYJIaMH CHIHUPTOB. [IeHCTBHE MeETaHOJIa M JTaHOJIA HA OPraHU3M
YEJI0BEKa.




MHOroaToMHbI€ CIHUPTHI. DTWICHTIIMKOJb M TIUIEPUH: CTPOCHHE, (PU3UYECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO WICJIOYHBIMM METAJUIaMM, KAaueCTBEHHAs pEaklMs Ha MHOIOATOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esioBeka. [IpruMeHnenue riaumnepruHa U 3TUIEHIIMKOJIS.

@eHoJI: CTPOEHHE MOJICKYIBI, (U3UYECKHE U XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (heHoIa.
[Tpumenenue deHomna.

Anpnerunpl U kemownvl. DopMaANBIETHA, AlETANBICTUA: CTPOCHUE, (PU3MYECKHEe U XUMHUYECKHE
CBOMCTBa (peaKuy OKUCICHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIUH ), [T0JIyY€HUE U IIPUMEHEHHE.

OaHOOCHOBHBIE TIPEIENIbHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsA U YKCYCHAsl KUCIOTBI: CTPOCHHUE,
¢u3nveckue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca KUCIOT, PEaKus STepupHUKaINn),
nojyyeHue M npuMeHeHue. CTeapuHOBasi M OJIEMHOBAs KHUCJIOThl KaK IPEACTaBUTENU BBICHIMX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ICHCTBHE.

CrnosxHble 3(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. I'Maponn3 ciokHbeIX 3¢gupoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrineBoapl: coctaB, KiacCH(UKAIUs YIJIEBOJOB (MOHO-, NIW- M ToJucaxapunbl). [nmoko3a —
MPOCTENIINI MOHOCAaXapua: 0COOEHHOCTH CTPOEHMSI MOJIEKYJIbl, (pU3NUECKHEe U XUMHUYECKUE CBOMCTBA
(B3ammonieiictBre ¢ TuapokcugoMm Mmenu(ll), okucieHnme amMuadHbBIM pacTBopoM okcuzaa cepedpa(l),
BOCCTaHOBJIEHUE, OpOKEHUE IJIIOKO3bl), HaXOXIEHHE B MPUPOJE, MPUMEHEHUE, OMOJIOrHYecKas poJb.
®ortocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3HI.

Kpaxman wu wnemmono3a kak npupoiHble moiumepbl. CTpoeHHe Kpaxmana U IeJUTHOJIO3BI.
duznyeckue U XMMHUYECKHUEe CBOIMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHsI C HO0M).

DKcrepuMEeHTAIbHBIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBPALEHUI: TpoBeieHne, Ha00IeHne U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KAUECTBEHHBIE DPEAKIMH OJHOATOMHBIX
cnupToB (OKHcaeHue 3Tanona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOIEHCTBUE TIIUIIEpHUHA
¢ ruapokcuaom memu(ll)), ampmerupoB (OKHCIIeHHE aMMHUAYHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcuaoM meau(ll), B3ammoneiicTBue Kpaxmalia ¢ HOJOM), NMPOBEIACHUE MPAKTHYECKOW padOTHI:
CBOICTBa pacTBOpPa YKCYCHOU KHUCIIOTHI.

Pacuérhpie 3amaun.

Bbruncnenus mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WM NMPOAYKTa PEaKLUUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoaeprkalie OpraHn4ecKue CoeIMHEHMSI.

AMMHOKHCIOTBI Kak aMm@oTepHble oOpraHudeckue coeauHeHus. dusznyeckue MU XUMHUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha IpuMepe MMLKHa). bruojorunueckoe 3HaueHre aMMHOKHUCIOT. [lentuapl.

benku xak npupoaHble BHICOKOMOJEKYIApHbIe coeanHeHus. [lepBuuHas, BTopu4Has U TpeTUYHas
CTpyKTypa OesnkoB. XMMHUYECKHE CBOMCTBA OEIKOB: I'MIPOJIN3, A€HATypalysl, KaUeCTBEHHbIC PEAKLIUU Ha
OemnKu.

DKCIepUMEHTAIIbHbIE METObl M3YYeHHs BEILECTB U UX MPEBpAlleHUN: HAOIIOAEHUE U ONKCAHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB: JIeHaTypalys OSJIKOB IIPU HArpeBaHUH, LIBETHBIE PEaKIH OEJIKOB.

BbicokoMoieKyIsIpHbIE COeAMHEHH

OCHOBHBIE TOHATHS XMUMHMHU BBICOKOMOJIEKYJISIDHBIX  COEJUHEHHUIl: MOHOMEp, TMOJHUMED,
CTPYKTYpHOE 3BEHO, CTEIEeHb MOJUMEpPHU3aLMH, CpeAHss MoJieKyispHas Macca. OCHOBHBIE METO]IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — TIOJIMMEPU3ALMS U TIOJUKOHACHC AL

DKcIepuMEeHTaIbHbIE METO/Ibl U3YUEHUs BEIIECTB U UX MPEBpAILEHH: 03HAaKOMJIEHHE ¢ 00pa3amMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYy4yKOB.

Me:xnpeaMeTHBIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBSA3€M IpUM M3Yy4eHMHM opraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U TOHSTHUH,
SBJIIOIINXCSI CACTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.



OOmire ecTecTBEHHO-HAyYHbIE MOHATHUS: SIBICHHE, HAy4HBI (DaKT, TUIOTE3a, 3aKOH, TEOPHs,
aHauM3, CHHTE3, KiIacCU(UKAIMs, MEePUOJANYHOCTh, HAONIONEHUE, W3MEpPEHHEe, HKCIIEPHMEHT,
MOJEIIUPOBAHUE.

®dusnka: Marepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJEKYla, SHEPreTU4YEeCKU YpOBEHb,
BEIIECTBO, TeJO, 00BEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3MUECKHE BEJIWYMHBI M EAWHUIBI UX
H3MEpPEHUs.

buonorusi: knerka, opranusm, Owocdepa, OOMEH BemecTB B OpraHuzMe, (OTOCHUHTES,
OMOJIOTUYECKN aKTUBHBIE BEIIECTBA (OCIIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorusi: NHILEBbIE NPOAYKTHI, OCHOBBI pPAlMOHAJIBHOTO IUTAHUS, MOIOUIME CPEICTBA,
JICKApCTBEHHBIE M KOCMETHYECKHE NpenapaThl, MaTepHaibl M3 HMCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XuUMHUYeCKu# 37eMeHT. AToM. SIpo atoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa. DHEPreTHUYECKUE
YPOBHH, TOXYPOBHH. ATOMHBIE oOpOuTamu, S-, P-, d- smemeHTsl. OCOOEHHOCTH pacrpeeIeHUs
JJIEKTPOHOB TIO OpOUTANsIM B aTOMax »JJIEMEHTOB TIEPBBIX UETHIPEX TEPHOJIOB. ODJIEKTPOHHAS
KOH(UTypanus aToMOB.

[lepnoanueckuit 3akoH u Ilepuonnueckas cucrema xummyeckux smeMeHToB [[. M. Menneneesa.
CBs3b nepuoauyeckoro 3akoHa u Ilepuoauueckoil cucteMbl XuMuieckux 3yemMeHToB /. 1. Mennaeneena
C COBpPEMEHHON TEOpHUEl CTPOCHUS aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHUS CBONCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMH TMPOCTHIX U CIOXHBIX BELIECTB IO TIPYyNIaM U MepuojaM. 3HaYCHHE
MEePUOIUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XUMHYECKast CBSI3b. BUIBI XUMUYECKON CBSI3M (KOBAJICHTHAsI HETMOJApHAS U
MoJIsIpHasi, MOHHAs, MeTajindeckas). MexaHu3Mmbl 0Opa3oBaHUs KOBAJICHTHOM XHWMHUYECKOHM CBsI3U
(oOMeHHBIH M JOHOPHO-aKUEenTOpHbINH). BomopomHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEILHOCTb.
Crenens okucienus. MIoHbI: KAaTHOHBI U @aHUOHBI.

BemecTBa MOJNIEKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA.
Tunsl KpUCTATTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT TUIIA KPUCTATUIMYECKOW PEIIETKH.

[lonsitTne o aucrepcHbIXx cucremMax. VICTHHHBIE M KOJUIOMIHBIE pPacTBOPbl. MaccoBasi a0
BEII[ECTBA B PacTBOPE.

Knaccudukanuss HeopraHumveckux coeavHeHud. HomeHkiaTypa HEOpPraHHMYECKHUX BEIIECTB.
I'enetnueckas CBsI3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIIUX K PA3TUUHBIM KJIaccaM.

Xumunyeckas peaknus. Kinaccuduxamuss XaMU4ecKuX peakiiuii B HEOPraHUYECKOM U OpraHUYecKo
XUMUHU. 3aKOH COXPAaHEHWS MacChl BELIECTB, 3aKOH COXPAHEHUsS U IMPEBpPALICHUS DSHEPruu Ipu
XUMHYECKUX PEaKIIHIX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IHuHbIX (pakTopoB. OOpaTUMBbIC peaklui. XUMHUYECKOe
paBHOBecHe. DAKTOPBI, BIUSIONINE HA COCTOSTHUE XUMHUecKoro paBHoBecus. [Ipunmun Jle [larense.

DnexTponauTHueckas nucconnanusa. CunpHble U cialbbie dMeKTpoauThl. Cpena BOTHBIX PACTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, HIEJI0YHAsl.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.

DKCTIepUMEHTAIbHBIE METOAbl M3Yy4eHHS BEIIECTB M WX MPEBpAIICHUN: JEeMOHCTpAlMs TaOIuIl
«Ilepuognueckass cucrtema xumuueckux os1eMeHToB JI. WM. MeHnneneeBa», u3ydeHHE MOJENEH
KPUCTANTMYECKUX PEMIETOK, HAOMIOJCHIE U OMHCAHUE JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OIBITOB
(pa3noxkeHue MepoKcHuaa BOJOPOJA B NPHUCYTCTBUM KaTaau3aTtopa, OINpPEAENIeHHE Cpelbl pPacTBOPOB



BELIECTB C I[IOMOUIBI0 YHUBEPCAJIBHOTO MHJMKATOpPA, pEaKkUUU HOHHOIO OOMEHa), IpPOBEAECHUE
MPAKTUYECKON paboThl «BiusiHUE pa3MTUYHbBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOH PeaKkIumy.

Pacuérnsble 3amaum.

Pacuérel 1mo ypaBHEHUSM XMMHYECKUX PEAKLUUN, B TOM YHUCIE TEPMOXMMHUYECKHE DPaCUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM HOHSTHS «MAaccoBasl 0JIs BEIIECTBAY.

Heoprannueckass xumus

Hemeramnsl. [lonoxenune HemeramwioB B lleproanyeckoi cucreMe XxuMuueckux anemeHTos /1. M.
MenneneeBa U 0COOEHHOCTH CTPOEHHUS aroMoB. Pu3HUECKHE CBONCTBA HEMETAJJIOB. AJUIOTPOINHUs
HEMETAJIOB (Ha IpUMEpe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWMCTBA BAXHEHIUX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta, pocdopa, yriepona u
KpEMHHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHNUH).

[IprMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Meramibl. [lonoxxenne MeramuioB B Ilepuoanmueckod cucreme XuMHUYecKHX 3ieMeHtoB JI. .
MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000J0UYEK aToMOB MeTayuioB. O0mue dusndeckue
cBoiicTBa MeTayuIoB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUECKUN PsiJl HANIPSDKEHUN METallJIoB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIUX METAJJIOB (HATPHM, KalHi, KaJbIMi, MarHud, aTlOMHHHM,
LIUHK, XpPOM, JeJe30, ME/Ib) U UX COCTUHEHHH.

O61ue crnocoObl Noay4eHus MeTamioB. [IpuMenene MeTamuioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHs BEUIECTB M WX NPEBpPALICHUI: H3ydeHUE KOJUIEKIUU
«Metamnel ¥ CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTANbHBIX 3ajad, HaONIoJIeHue U
OMMCAHHE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBHE THIPOKCHUIA ATIOMUHHS C
pacTBOpaMu KUCJIOT U LIeJI0Yel, KaueCTBEHHbIE PEAKIIUK Ha KaTHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuérel Maccel BemjecTBa UM 00bEMa ra3oB M0 M3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WM
00BEMY OZTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA)
IIPOJIYKTOB PEAKLUH, €CIIU OJJHO U3 BEIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumum B oOecCneYeHMHM SKOJOTHYECKOW, HSHEPreTHMYECKOW W MHIINEeBOM O€30TMacHOCTH,
pa3BUTHH MeIULMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB M XUMUYECKUX PEAKLIUMN.

IIpencraBnenus o0 OOMMX HAy4YHBIX HPUHIMIAX IPOMBIIUIEHHOIO IOJXYyY4€HHs BayKHEHIIUX
BEIIECTB.

YemoBek B MHUpe BEUIECTB W MaTCpUANOB: BAXHEHMINME CTPOUTEIBHBIE  MaTepHUAabl,
KOHCTPYKLMOHHBIE MaTe€pHalIbl, KpacKd, CTEKJIO, KepaMHKa, MaTepHaibl I  DIEKTPOHUKH,
HaHOMAaTepHuallbl, OPraHUYECKUE U MUHEPAJIbHbIE yI00pEHUs.

XuMHSA U 370pOBbE YEJIOBEKA: IPaBWJIa HCIOJIb30BaHMS JIEKAPCTBEHHBIX IPENApaToOB, IpaBUIIA
0€30I1aCHOT0 MCII0JIb30BaHMs IPENapaToB ObITOBOM XMMHUH B IOBCEAHEBHOM XKU3HHU.

Mescnpeomemuvie ceasu.

Peanunzanus MeXnpeaMeTHBIX CBsI3€i py n3ydyeHuH oo1iei u Heopranuueckoi xumuu B 11 kiacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAay4YHbBIX MOHATHH, Tak U MOHSTHUH,
SABJIAIOILUXCSI CACTEMHBIMU JUISl OTACIBHBIX IPEJMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO1u1re ecTeCTBEHHO-HAY4HbIE MOHATHSA: HAyYHbIN (aKT, FUNOTE3a, 3aKOH, TEOPUs, aHAJINU3, CUHTE3,
KJ1accu(uKaIus, nepuoAnYHOCTb, HaOII0IeHUEe, SKCIIEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE, SIBICHUE.

®usnka: MaTepus, OHEprus, Macca, aToM, DOJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HU30TOIl,
PallmoaKTUBHOCTb, MOJIEKYJIa, SHEPIETUUECKHI YPOBEHB, BEIIECTBO, TENIO, 00bEM, arperaTHoOe COCTOSIHUE
BElIeCTBa, (PU3MUECKUE BETUUNHBI M €IMHUIIBI UX U3MEPEHUs, CKOPOCTb.

buosorusi: kinerka, opraHusM, sKocucTeMa, Ouocdepa, MaKpOo- U MHUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BelIeCTB B OPraHU3Me.

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbIe, TOILUIUBO, PECYPCHI.

TexHomorus: XMMHYECKash MPOMBINUIEHHOCTb, METAJULYprusi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHallOB, CEJIbCKOXO3SHCTBEHHOE MPOU3BOJICTBO, MMIIEBAasi MPOMBIILIEHHOCTh, (apMareBTHUeCKas
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MPOMBIINIJICHHOCTb, IMPOU3BOACTBO KOCMCTHYCCKUX IMPCIIApaTOB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTCprualIoOB, SJICKTPOHHAS NPOMBIIIJICHHOCTD, HAHOTCXHOJIOT'UH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYaIONIMMUCS IMPOTPAMM
cpenHero o0Omero o0pa3oBaHUs (JIMYHOCTHBIM, METANpeIMETHBIM U MpeAMeTHhIM). Hayuno-
METOJUYECKON OCHOBOW Ji pa3pabOTKU TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPETHETO
00111ero 00pa3oBaHUs SBISETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0.

B cooTBeTCTBUHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYPE JTMYHOCTHBIX PE3ylIbTaTOB
OCBOECHHS TIpe/MeTa «XHMHs» Ha YpOBHE cCpeaHero oOmero oOpa3oBaHHS BBIACIEHBI CIEIYIONINE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKOM TPaXJAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEICTICHUIO;

HaJU4Yre MOTUBAIIUU K 0OY4ICHHIO;

[eJICHANTPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOSKJICHHUI JTMYHOCTH Ha OCHOBE KJTFOUEBBIX 1IEHHOCTEH
Y UCTOPUYECKUX TPAAUINI 0a30BOI HAYKH XUMHUH;

TOTOBHOCTbH M CIIOCOOHOCTh O0YUaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH JIEATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIEJIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUSs;

HaJu4he TMPaBOCO3HAHUS JKOJIOTHUYECKOW KYJbTYpPhl M CIOCOOHOCTH CTaBHUTH IEIM M CTPOUTH
KU3HEHHBIE IIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMera «XUMHs» JOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCITUTATENbHOM JESITEIbHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLMOKYIbTYPHBIMHU, JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH M HJeallaMHd POCCUHUCKOIO TPakJaHCKOTO OOIIecTBa, MNPUHSATHIMU B
oOmiecTBe HOpPMaMM W MpaBWJIaMH TOBEIEHUS, CIOCOOCTBYIOIIMMHU IpolieccaM CaMOIIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IUYHOCTH 00YYarOIIHUXCSI.

JInuHOCTHBIE Pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUsS» OTpaxaroT CHOPMUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTHUYECKOH JeATeIbHOCTH OOy4YaroIMXcs M0 peaau3alid IPUHSITHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUs 00YUYaAIOLIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOTOPSIIKY;

MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMaxX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH MPH CO3/IaHUH YU€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MM03HABATEIbHBIX 3a/1a4, BHIIOJTHEHUN XUMUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTUKY M apTryMEHTHI APYrUX IMpHU
aHaJlM3e pa3IUYHbIX BUOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

LIEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAYYHOMY HacCJIe/IMI0 OTE€YECTBEHHOW XUMUH;

YBOXKEHUS K MPOIlECCYy TBOpPUECTBA B OOJIACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS] XUMHH,
OCO3HAHHUS TOTO, YTO JOCTIDKEHHUS HAayKH €CTh pPe3ylbTaT JUIUTEIbHBIX HAOMIOACHU, KPOMOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPpyAa YYEHBIX U TPAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U TOCIEAYIONIEM aHalu3e WH(OpMaluu o
MepPEeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;



CIIOCOOHOCTH OIICHUBATh CUTYyallid, CBS3aHHBIC C XUMHYECKUMHU SIBJICHHUSIMH, U TMPUHUMAThH
OCO3HAHHBIC PEIICHUs, OPUECHTHPYSCh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIEHUBATH CBOE MOBEACHHUE M TIOCTYIKU CBOMX TOBAPUIIECH C MO3UIMIA HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUHN ITUX MOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

MOHMMAaHUS IICHHOCTEH 3I0poBOro W  Oe3omacHoro oOpasa KH3HH, HEO0OXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroieHns TpaBuil 0€30MacHOTO OOpaIIeHHsI C BEIIECTBAMU B OBITY, MOBCEIHEBHOM XH3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAHMS [[EHHOCTH TPaBWI WHAMBUIYAIHLHOTO U KOJJICKTUBHOTO OE30MACHOTO IOBEICHHS B
CUTYAIUSIX, YTPOIKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCIICACTBUI M HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS aTKOTOJISI, HAPKOTHUKOB,
KypeHusi);

5) TpyA0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4EOHO-HCCIICIOBATEIILCKON JIEATEIIBHOCTH, OOIIECCTBEHHO
MTOJIC3HOM, TBOPUYECKON U IPYTHX BHJIAX JCSITEIHLHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEUICHWH MPAKTUYCCKHUX 33J1ad COIHMAIHLHOW HAIPABICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHUUYECKOMY HM3yYeHHI0 MPOoQecCUuil pa3IMyHOTO POJia, B TOM YHCJIE HAa OCHOBE
MPUMEHCHHSI TPSIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYIOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYaILHOW TpaekTopuu oOpa3oBaHHs, OymyIIeH
npodeccud W peau3aliid COOCTBCHHBIX JKM3HCHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00IIIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

HKOJIOTMYECKU 11eJIECO00Pa3HOr0 OTHOUIEHHUS K MPUPOJIE, KaK MCTOYHHUKY CYIIECTBOBAHMS >KU3HU
Ha 3eMiie;

MOHUMAaHMS TJI00ATbHOIO XapakTepa OJKOJOTMYECKHUX MpoOJieM, BIHSHUA HKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATILHOM CPEIBI;

OCO3HAHUS HEOOXOJWMOCTH HCHOJIb30BaHUS JOCTIDKEHUNW XUMHHM JJIs PEIICHHUS BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUM, MPUHOCSIINUX Bpea OKpYKalolled NPUPOIHON cpesie, YMEHHs
MIPOTrHO3UPOBATh HEOJIArONPHUATHBIE HSKOJIOTMUYECKUE IOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUH H
MpeI0TBpallaTh UX;

HAJIMYUs PA3BUTOTO SKOJIOTMUYECKOTO MBIILIEHUS, SKOJIOTUYECKON KYIbTYpPHI, OIbITA 1EATEIbHOCTH
OKOJIOTHYECKOM  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKAaTHBHOM M COI[MAIBLHOM MpAKTUKE, CIHOCOOHOCTH W YMEHUS aKTUBHO MPOTUBOCTOSTH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOIr'0 MO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU
1 0OIIEeCTBEHHON PAKTHKHY;

MOHUMAaHU CreUUKA XUMHUU KaK HAyKH, OCO3HAHUA €€ polii B (JOPMUPOBAHUU PAIIUOHATHHOTO
HAyYHOTO MBIIIIECHUS, CO3/IaHUU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIeM MHUpPE KaKk O €IMHCTBE
MPUPOJABI U YEeIOBEKa, B MO3HAHUHM MPUPOJTHBIX 3aKOHOMEPHOCTEH W PEIIeHUU MPOoOIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU JJIs COBPEMEHHOW IMBWIM3AalUU: B €€
T'YMaHUCTHYECKOW HANPAaBIEHHOCTH M Ba)KHOUM POJIM B CO3JaHUM HOBOM 0a3bl MaTepuanbHOU KyIbTYpHI,
pElIeHnH TI00ATBHBIX MPOOJIEeM YCTOWYUBOTO PAa3BUTHUSI YEIIOBEYECTBA — CHIPHEBOMW, SHEPTrEeTHUECKOH,
MUIIEBOM M DKOJOTHYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYCHUH YCIOBHI YCHEIIHOTO
Tpy/Aa U SKOJIOTHYECKHA KOM(OPTHOM KU3HH KaXKJOTO YIeHa OOIIECTBa,
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€CTECTBEHHO-HAY4YHO! I'PaMOTHOCTH: NOHUMAHHUS CYIIIHOCTU METOJOB IMO3HAHUS, UCIOIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIydaeMble 3HAHUS JJIs aHalu3a U OObSICHEHHS
SBJICHUH OKPYXXAIOIIEro MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHs JenaTb 0OOCHOBAaHHBIC
3aKIIIOYEHUSI HA OCHOBE HAyYHBIX ()aKTOB M HMMEIOUIMXCS JAHHBIX C IENBIO0 MOJIYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHUS JUIS pEIIeHUs mpolieM B
peaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON JESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY O00pa30BaHUIO U caMOOOpa30BaHUIO, K aKTHBHOMY
[IOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHBIX cepax mpodhecCHOHAIBHON AeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIE Pe3yabTaThl OCBOSHHUS YYEOHOTO TpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETrO
o01rero 06pa3oBaHUs BKIFOYAIOT:

3HauyuMble A8 (QOPMUPOBAHMUS  MHMPOBO33PEHUS  OOYYAIOMIMXCS  MEXKAUCHUIUIMHAPHBIE
(MexmnpeaMeTHbIe) OOIIeHAy4YHbIE MOHATHUS, OTPaXKAIOUIUE IEeJOCTHOCTh HAay4yHOM KapTUHBI MUpA U
CHGHI/I(bI/IKy MCTOAO0B IMO3HAaHHs, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BCIICCTBO, DHEPIUs,
SIBJICHUE, TIPOIIECC, CHCTeMa, HAy4YHBIM (haKT, MPUHIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
HCCIIeIOBaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHHUBEpcaJbHble YyueOHble JeHCTBUA (ITO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC, PpEryJISTHUBHBIE),
obecrieunBaromue ¢GopMupoBaHue (DYHKIMOHATBHONW TPAaMOTHOCTH M COIMATBHON KOMIIETCHITUU
00yJaroImXcs;

CIOCOOHOCTh oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHMSI U YHUBEpCalbHbIe YueOHble ACWCTBUS B MO3HABATEIbHON U COLMAJILHOU
MIpaKTHKE.

MertanpeaMeTHble  pe3yabTaThl  OTPa)KAlOT  OBJAJEHHWE  YHHUBEPCAIbHBIMU  Y4€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JIEHCTBUAMHU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYITHPOBATH U aKTYaIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTpPEeNATh LEeNU ACSITeIbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUH UX TOCTHXKEHUS, COOTHOCHUTD
PE3yNbTaThl JEATEILHOCTH C MOCTABIEHHBIMHU EJISMH;

MCI0JIb30BATh MPU OCBOCHUM 3HAHUN MPUEMBI JJIOTHYECKOTO MBIIUICHUS — BBIJCIATh XapaKTepHbIE
MPU3HAKUA TIOHATUN M yCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOIINE MOHATUS IS
00BsICHEHUS OTACNBHBIX ()AaKTOB U SBJICHMIA,

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCU(UKALIMU BEIIECTB U XUMHYECKUX PEaKLnid;

yCTaHABIUBATh MPUUYUHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHbBIC, NEAYKTUBHBIC, 10 AHAJIOTHUU), BBISBISATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS] B PACCMAaTPUBAEMBIX SBICHHUSAX, (OPMYIUPOBATh BBIBOJBI H
3aKIIIOUEHUS;

MPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIONB3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH,
MpeoOpa3oBbIBATh MOJENBHBIE MPEICTaBICHUS — XUMHYECKHUN 3HaK (CMMBOJI) SJI€MEHTa, XUMHUYeCKas
dbopmyna, ypaBHEHHE XUMHUECKON PeaKkIMi — MPU PEIICHUN YU4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, MPUMEHITh Ha3BaHHBIE MOJICNBHBIE MPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE 1eHCTBHS:
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BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKLIUH;

(bopMynHUpOBaTh LENH M 3a/1a4d MCCIIEJOBAHUS, HCIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSTEILHO
cOpMyYIIMpPOBAaHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA MO3HAHHUA W OCHOBBI JUIs (popMUpOBaHUS
THIIOTE3BI TI0 IPOBEPKE MPABMUIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJICTh ~ HAaBBIKAMHM  CAMOCTOSITENIPHOTO  IUIAHMPOBAHUS WM HPOBENCHHUS  YUYCHHUYECKHX
OKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOJATh 3a XOJOM IIPOIecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATH €ro pe3yabTar, (GOpMyIHpoBaTh 000OIIEHUS M BBIBOJIBI OTHOCHTEIBHO TOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIEA0BAHNS, COCTABIATH 0O0CHOBAHHBINA OTUET O IPOAEIaHHON padoTe;

nproOpeTaTh OMNBIT YYCHUYECKOW HCCIICAOBATENILCKOM M MPOEKTHOH NESTENBbHOCTH, TMPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENIFHOMY IIOMCKY METOJOB PEIICHUS MPAaKTUYECKHUX 3a/1ad,
MPUMEHEHHIO Pa3InYHBIX METOJOB TIO3HAHMS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HMCTOYHMKAX HHGOpMaImu (HAyYHO-TIOMYJISIpHAS JIUTepaTypa
XMUMHMUYECKOTO COJEp KaHMsl, CIIpaBOUYHbIe 1MocoOusi, pecypcsl MHTepHeTa), aHaIu3upoBaTh UHPOPMALIHIO
pa3NMUYHBIX BHUIOB W (OpM TPEICTABICHHS, KPUTHUECKH OLEHUBATh €€ JIOCTOBEPHOCTh U
HETIPOTUBOPEUYHBOCTD;

(bopMynHpOBaTh 3aMpOCHl U MPUMEHATH PA3IMYHBIE METOMBI MPH TOMCKE U 0TOOpe MH(OpMAIIHH,
HE0OX0IMMOM ISl BHINIOJIHEHUS YUeOHBIX 3aJ]1a4 ONPeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT HWCIOJB30BaHUS WH(MOPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO GOpMY IpEJCTaBICHUS HHPOPMAIIH (CXeMbl, TpaduKH,
JarpamMMmsl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCIIOJh30BaTh HAYYHBIN S3bIK B Ka4eCTBE CPENCTBA MPU PadOTe ¢ XUMUYECKOH HHpOpMaImei:
MPUMEHATh MEXKIpEAMETHbIC ((DU3MYECKHe W MaTeMaTH4YeCKHWe) 3HAKH UM CHMBOJIBI, (OPMYIIHI,
ab0peBUaTyphl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA HATJISAHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ Juanora W/WIM JIUCKYCCHH,
BBICKa3bIBAaTh HJIEH, (POPMyIHpOBaTH CBOM MPEIIONKEHHS OTHOCUTEIIBHO BBINOJHEHHS MPENI0KEHHON
3a/1a4u;

BBICTYNaTh C MpEe3eHTaluel pe3ylbTaTOB I[O3HABATEIbHOW AEATEIBbHOCTH, MOJYYCHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPU BHIIOJHEHUM XHMHYECKOTO HKCIEPHUMEHTA,
MIPaKTUYECKON pabOThl IO MCCIEAOBAHUIO CBOMCTB M3y4aeMBbIX BEILIECTB, peal3alui y4eOHOro MPOeKTa
1 (hopMynupoBaTh BBIBOJBI 110 PE3yJAbTaTaM MPOBEAEHHBIX UCCIEIOBAHUMN MyTEM COTJIACOBAHMS MTO3ULIUN
B X0JI¢ 0OCYXJICHUSI 1 0OMEHA MHCHHUSIMHU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH /1€ CTBUSIMH:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYHIECTBIATH CBOIO MO3HABATEIBHYIO ACATEIHLHOCTD, ONpEaessl
e€ Iend W 3aJadd, KOHTPOJHUPOBaTh M MO Mepe HEOOXOIUMOCTH KOPPEKTHpPOBATh IMpeiJlaracMblit
QITOPUTM JEHCTBUI TpU BBIIIOJHEHUU Y4YEOHBIX M HCCIENOBATENbCKUX 3a]ad, BBIOMpATh Hauboliee
3¢ deKTUBHBIA cIOCO0 UX pelIeHHs ¢ Y4ETOM IMOJyYeHHUS HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKHX
peaKIusx;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
IIpenMeTHBIE pe3yabTaThl OCBOEHUsI Kypca «OpraHudeckas XUMHs OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEJACTABIEHUM O XUMHUYECKOW COCTaBISAIOUIEH €CTeCTBEHHO-HAY4HOM
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SBJICHUN MPHUPOJIBI, B POPMUPOBAHUM MBIIIECHHUS U KYJIbTYpHI
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JUYHOCTH, €€ (PYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIMMOM MJsi pPEIICHUS MPAKTUYECKUX 33134 H
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 37I0POBBIO M IIPHPOTHON CPEAE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATaIOLINE MOHSTHS
(XMMHUYECKHI ~ 2JIeMEHT, aToM, DJJEKTpOHHas OO0OJOYKa aroma, MOJIeKYla, BaJCHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCT, XUMUYECKasi CBA3b, CTPYKTypHas (Gopmyna (pa3BépHyTas M COKpall&HHast),
MOJIb, MOJISIpHASI Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIN CKeNeT, (YHKIMOHAIbHAs TpyIIa, paauKal,
M30MEpHsl, U30MEPhI, TOMOJIOTUUECKUN Psijl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TCOJepiKalliue
COEJIMHEHUS, MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COEAUHEHUS); TEOPUHU U
3aKOHBI (TEOpHsl CTpoeHHs] opraHuyeckux BemecTB A. M. BbymiepoBa, 3aKOH COXpaHEHHsS MaccChbl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI $3bIK XMMMM; MUPOBO33PEHUYECKUE 3HAHMS, JIEKallUe B
OCHOBE MOHUMAaHHS NPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUH, (DAKTOJIOTHIECKUE CBEJCHUS O
CBOMCTBaX, COCTaBe, MOJTYYEHUHU M OE30MaCHOM HCIOJIb30BAaHUM BaXXHEHIINX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM AEATEIbHOCTH YEJIOBEKa;

C(OPMHUPOBAHHOCTh yYMEHHH BBIABIATH XapaKTEPHbIE TNPHU3HAKU TIOHSATHHA, yCTaHABIUBATh HX
B3alMOCBS3b, MHCIIOJIb30BaTh COOTBETCTBYIOUIME TMOHSTHUS MPU ONHCAHUU COCTaBa, CTPOEHUS W
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

cOpPMUPOBAHHOCTh YMEHUH UCHOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBIJICHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEéHHOW) (OpMYynT OpPraHWYEeCKHX BEIIECTB U
YpaBHEHHH XHMHWYECKHX PEAaKIMi, W3rOTaBIMBAaTh MOJETH MOJIEKYJ OPTaHUYECKUX BEIIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPHHAIC)KHOCTh U3YUYSCHHBIX OPTaHMYECKIX BEIIECTB
[0 UX COCTaBY U CTPOCHHUIO K OIpeeI€HHOMY KIIacCy/TpylIe COeAMHEHUN (yrIeBOI0pOabl, KUCIOPOI U
a30TCOJIEpIKAIlNe COEIMHEHUS, BBHICOKOMOJIEKYJSIPDHbIE COEJUHEHMs), JaBaTb UM Ha3BaHUS 110
cuctemarnueckor HomeHkiatype (IUPAC), a Taxke mpuUBOAWTH TPUBHAIBHBIC Ha3BaHUS OTIEIbHBIX
OpraHMYECKHUX BEIIeCTB (ITWJIEH, TMPOMUJICH, AaleTUJeH, JSTUJICHTJHMKOJb, TJHLEpPUH, (eHom,
dbopmanpaeruy, aneraibAeruj, MypaBbUHAs KHCIOTa, YKCYyCHas KHCIOTa, OJICMHOBas KHCIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJUTI0103a, TJIMIUH);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAEATh BUIbI XUMUYECKON CBS3H B OPraHUYECKHX COECTUHEHUSX
(omMHApHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHUSI OPraHMYECKUX BEUIECTB A.
M. byriepoBa s 0OBSCHEHUS 3aBUCMMOCTH CBOICTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpPaHEHHUS MacCChl BELIECTB;

chOpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh COCTaB, CTpOEHHE, (PU3UYECKHUE U XUMHUYECKUE
CBOMCTBA TUIUYHBIX MPEJCTABUTENEH pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIEeCTB (METaH, 3TaH, STHIIEH,
MIPOMUJICH, aleTHiieH, OyraaueH-1,3, metunOyraauen-1,3, 0eH307, METaHOJ, 3TaHOJ, STHJICHIJIMKOJIb,
TIIMLEPUH, (EHOJ, aleTanbJeruj, MypaBbUHAs U YKCYCHAsh KHUCIOTBI, TJIOKO3a, Kpaxmal, IEJUTI0N03a,
AMUHOYKCYCHasi KHUCJIOTAa), WUIIOCTPUPOBATh T'€HETHUYECKYI0 CBA3b MEXAY HHUMH ypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C UCMOJIB30BAHUEM CTPYKTYPHBIX POpPMYIT;

cOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKU YTIEBOJOPOTHOTO ChIpbs (HEPTH,
MPUPOAHBIN Ta3, Yrojb), CHOCOOBI HMX TMepepadOTKM M TMPAKTUYECKOE TMPUMEHEHUE NPOAYKTOB
nepepaboTKH;

cOpPMUPOBAHHOCTh YMEHUU TPOBOJAUTH BBIYUCIEHUS MO XUMHUYECKHM YypaBHEHHUSM (MacChl,
00BbEMa, KOJMYECTBA HCXOJHOIO BELIECTBA WM MPOAYKTa pEaKkiMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIINHN);

Cc(OPMHUPOBAHHOCTh YMEHHUI BJIaJeTh CHCTEMOM 3HAHUM OO0 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, HCIOJIb3YEMBIX B XUMHUU TMPU H3YyYEHUU BEIIECTB M XUMHUYECKHX SBJICHHU (HaOmoieHue,
U3MEpEHHe, HKCIEPUMEHT, MOJICIMPOBAHKE), HCIOJIb30BaTh CUCTEMHbIE XHMMYECKHE 3HAHMS JUIs
MPUHATHS PEIICHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHHEM;
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cOpPMHUPOBAHHOCTh YMEHUU COOMIOAATH TMpaBuiIa MOJH30BAHUS XHMUYECKOW TMMOCYIOH W
nabopaTopHbIM 00OpYIOBaHWMEM, a TAaKXKe TMpaBuiIa OOpaIleHHS C BEMIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

COPMHUPOBAHHOCTh ~ YMEHHH  IUIAHUPOBATb W  BBHINOJHATH  XUMHUYECKUH  HKCIEPUMEHT
(npeBpaleHHsl OpraHMYECKHUX BEIECTB IIPU HAarpeBaHUU, MOJIYYEHHUE ITUIIEHA U U3y4EHHE €r0 CBOICTB,
Ka4eCTBEHHBIC PEAKIWU OPraHMYECKUX BEIIECTB, JIEHATypalus OENKOB INPH HarpeBaHUM, LBETHHIC
peaknuu OETKOB) B COOTBETCTBUU C MIPABUIIAMU TEXHUKH O€301TaCHOCTH MPH 0OpAIlEeHUH C BEUIECTBAMH H
71a00paTOpPHBIM 00OPYAOBAaHUEM, MPEICTABIATh PE3yAbTaThl XUMHYECKOTO OJKCIIEPHUMEHTa B (opme
3allUCH  YpPaBHEHHWH COOTBETCTBYIOIIMX pEaKUWid © (OPMYIMPOBATH BBIBOJIBI HAa OCHOBE OJTHX
pe3yJIbTaTOB;

COPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYI0  HH(OpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBA MaccoBOM MHpopmaruu, HTEpHET U IpYyTrux);

chOopMUPOBAHHOCTh YMEHHUH COOIOATh MpaBUiia IKOJOTHYECKH IIeJIeCO00pa3HOTO MOBEICHUS B
OBITY W TPYIOBOW NEATEIHLHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3/I0POBbS W OKPYXKAIOIIEH MPHUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha KUBBIE OPraHU3Mbl OINpPEACTIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMas cMmblca mnokazatens [IJIK, mnosicHaTh Ha mpuMepax crnocoObl YMEHbBIIEHUS U
MpeIOTBPAILEHUS UX BPEIHOTO BO3/AECUCTBUS HAa OPTaHU3M YEJIOBEKa;

JUI 00Y4YaroOIIKUXCsl C OFPaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbS: YMEHHUE NMPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUH;

JUIS CIIETIBIX M CJIa0OBUAAIIMX OOYyYarolmIMXCs: YMEHHE HCI0JIb30BaTh PeIbeHO-TOUECUHYIO
cucremy o0o3nauenuii JI. bpaiins mist 3anucu XumMudeckux GopMyil.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHMsI Kypca «OO011ast 1 HeopraHuuecKkasi XUMHsD» OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUA: O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYyUYHOU
KapTHHBI MUPA, POJIM XUMUU B MO3HAHUU SBJICHUN MPUPOJbI, B POPMUPOBAHUM MBIIUIEHHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOAMMOM MAJs pEIIeHUs NPAaKTUYECKUX 3a4ad U
9KOJIOTUYECKU 0OO0CHOBAHHOTO OTHOILEHHSI K CBOEMY 370POBBIO U MPUPOTHON CPEAE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIOJIArarollue IMOHATHS
(XMMHUYECKHUIl IIEMEHT, aTOM, H30TOII, S-, P-, d- ANMEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIApHBIM 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKas CBA3b
(xoBaJIeHTHAsi, MOHHAsl, METAJUIMYECKas, BOJOPOJHAsI), KPUCTANINYECKash PELIETKA, TUIbl XUMHUYECKUX
peakuuid, pacTBOpP, WIEKTPOJMUTHI, HEIIEKTPOJIMUTHI, 3SIEKTPOJUTUYECKAs AUCCOLUALMS, OKUCIUTEb,
BOCCTAHOBMTEIb, CKOPOCTh XMMHUUYECKON pEaKIMM, XUMHUECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (TEOpUs
AJIEKTPOIMTUYECKOM AuccolMaluy, nepuoaudeckuit 3akot . 1. MenneneeBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB, 3aKOH COXPAHEHMs U MPEBPALICHUS SHEPIHMM IPU XMMHYECKHX PEaKIMX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI S3bIK XMMMH, MHPOBO33PEHUYECKME 3HAHMs, JIeKallMe B OCHOBE IOHUMAaHMS
IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUH, (aKTOJIOIMUECKUE CBEIEHUS O CBOIMCTBAX, COCTaBE,
MOJIydeHHH U 0e30IIaCHOM UCIOJIb30BaHUM BaKHEHIIMX HEOPraHMYeCKUX BeELIeCTB B OBITY H
MIPAKTUYECKOHN JEATEIIbHOCTH YEI0BEKa,;

C(OPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHble NPU3HAKU TOHATHH, yCTaHAaBIUBaTh HX
B3aMMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS IPU OMMCAHUU HEOPTaHMUYECKUX BEIIECTB U UX
[IpEBpALICHUN;

c(OPMHPOBAHHOCTh YMEHHUH MCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY Ul COCTaBJIeHUs (hopmyn
BEIIECTB M YypaBHEHMH XHMMYECKMX peakuui, cucrematnueckyro Homenknarypy (IUPAC) wu
TPUBHAJIbHBIC HA3BAHUS OTAEIbHBIX HEOPraHMYECKHX BEIECTB (YrapHbIM ras, yriaeKHCiIblid ra3, aMMHUaKx,
raméHast U3BeCTh, HeraméHas U3BeCcTb, MUThEBas COJIA, MUPUT U JPYTHe);

C(OPMHUPOBAHHOCTh YMEHUN ONpEIENATh BAJIEHTHOCTh M CTENEHb OKUCICHUS XUMHYECKHX
SJIEMEHTOB B COCIMHEHMSIX DPA3JIMYHOTO COCTaBa, BHUJ XHUMHMUYECKOW CBA3M (KOBAJEHTHas, HMOHHasi,
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MeTajsIn4yecKasi, BOJIOPOJHAsA) B COEAUHEHHUAX, TUIl KPUCTAININYECKONW PEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas, MOJIEKyJspHas, WOHHAasg, METANIMUECKas), XapakTep Cpeabl B BOJIHBIX pPAacTBOpAx
HEOPraHUYECKUX COECAUHEHHUI;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPHHAIIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB MO HX
COCTaBy K OIpPENEIEHHOMY KJIAcCy/TPYyIIe COeANHEHHH (IIPOCThIE BEIIECTBA — METAJUIBI M HEMETaILIbI,
OKCH/IbI, OCHOBAHUSI, KHCIIOTBI, aM(OTEPHBIEC TUPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUH DPACKPBIBATH CMBICI Tiepuoamdeckoro 3akona J[. . MenneneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTePH30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XHMHYECKHX
anemeHToB 1-4 mepuonoB Ilepmoamueckoit cucrembl xumuueckux anemeHtoB [|. M. Mennaeneesa,
UCIIOJIB3Ysl TOHATHS «S-, P-, 0-3JCKTPOHHBIC OPOHMTANN», <«IHEPrETHYCCKUEC YPOBHH», OOBSCHSTH
3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COEAMHEHUH MO MepHojaM H
rpynnam Ilepuoanueckoi cucreMsl Xumudeckux aneMenToB . M. Menneneesa;

chOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh (OMHUCHIBaTH) OOIIHE XUMHYECKHE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB Pa3JIMUYHBIX KJIACCOB, MOATBEP)KJATh CYIIECTBOBAaHME TI'€HETHUYECKON CBSI3U
MEXJY HEOPraHM4YEeCKMMH BEIIECTBAMH C TIIOMOIIBI0O YPAaBHEHMH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKuuii;

c(OpMHUPOBAHHOCTh YMEHHUS KJIaCCU(PUIMPOBATh XUMUUYECKUE PEAKIIMHU 10 PA3IUYHbIM MIPU3HAKaAM
(unciny ¥ cocTaBy pearupyrollux BEUIECTB, TEIIOBOMY 3G (dEKTy peakiuy, HU3MEHEHHUIO CTerneHei
OKHCIICHUS AJIEMEHTOB, 00pPaTUMOCTH PEAKIIUH, Y4aCTHUIO KaTaau3aTopa);

cOpPMHUPOBAHHOCTh YMEHUN COCTAaBJISITH YpPaBHEHHS PEAKIUil pa3iIMYHBbIX THUIIOB, IOJHBIE WU
COKpaIIEHHbIE YpaBHEHHS] peaklUii MOHHOTO OOMEHa, YUYUTBIBAsi YCJIOBHSI, MPHU KOTOPHIX ATH PEAKIUU
UIYT 10 KOHIIa;

cOpMHUPOBAHHOCTh YMEHUIN MPOBOAWTH PpEaKLUWH, MOATBEP)KIAIOUINE KAaueCTBEHHBIH COCTaB
pa3IMYHbIX HEOPTraHUYECKHUX BEIIECTB, PACIO3HABATh OMNBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIIUE B
BOJHBIX PAaCTBOpPAxX HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI PacKpbIBAaTh CYIIHOCTbh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIuil
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOI0 OajlaHCca STUX PeaKIuii;

cOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKON peakiuu OT
pa3nuuHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHsI B 3aBUCHMOCTH OT BHEIIHETO
BozaeictBus (mpuHnun Jle [larense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE MPOIECCHI, JIeKallle B OCHOBE
MIPOMBIIIJIEHHOTO MOJTYYEHHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a Takxke c(OPMUPOBAHHOCTH MPECTABICHUN
00 o0UIMX HAYYHBIX MPUHIUIIAX U IKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIUMCICHUS C UCIIOIb30BAHUEM MOHATHS «MaccoBasi JI0JIS
BEII[ECTBA B PACTBOPE», 0OBEMHBIX OTHOLICHHUM T'a30B MIPU XUMUYECKUX PEAKIIUIX, MAaCChl BEIIECTBA WIIH
00BbEMa razoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce MIU O0BbEMY OJHOTO W3 yYaCTBYIOIIUX B
peaKiuu BEIIECTB, TEIUIOBOro 3(dexra peakiuyd Ha OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB,
MIPEBPALIEHUS U COXPAHEHHS SHEPTUH;

cOpMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWiIa I[OJIb30BAHHUS XUMHUYECKOW TMOCyAOH U
nabopaTtopHbIM 00OpyIOBaHHEM, a TaKXkKe IMpaBuiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBHU C
WHCTPYKIHUSMH IO BBIMOJIHEHUIO Ja00PaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI MIIAHUPOBATH U BBINOJHITh XUMHUECKUN HKCIIEPUMEHT (pa3siosKeHUe
MIEPOKCHJIa BOAOPOAA B IPUCYTCTBUU KaTalau3aTopa, OIPEIEIECHHE Cpelbl pPacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATHHOTO WHAMKATOPA, BIMSHHE DPA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxiuu, peakiiii HIOHHOTO 0OMEHa, KaUeCTBEHHBIE peaklUui Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHS, PElIeHHE IKCIePUMEHTANbHBIX 3a7ad 1o TemaMm «Metamiel» u «Hemeramnb») B
COOTBETCTBUH C IpaBHJIAMHM TEXHHKH O€30MacCHOCTH HpU OOpallleHHH C BEIlecTBaMHM U Ja0opaTOpHBIM
o0opynoBaHuEM, MPEACTABIATh PE3y/bTaThl XUMHUYECKOTO IKCIEpUMEHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUii U GOPMYIHUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB;

15



cOPMHUPOBAHHOCTh ~ YMEHHUW  KPUTHYECKH  AHAIU3UPOBATh  XUMHUYECKYIO

uH(pOpMaIHIO,
M0JIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBAa MacCOBOW KOMMYHHMKALIUHU, IHTEpHET U JPYyTruX);

c(hOPMHUPOBAHHOCTh YMEHHI COOIIOATh MPaBUiIa YKOJIOTHYECKH IEIecO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW JNEATEIHHOCTU B LEISAX COXPAHCHHSI CBOETO 3J0POBBS U OKPYKAMOIIEH MPUPOIHOU
CpCabl, OCO3HAaBaThb OITACHOCTb BO3I[€I>’ICTBI/I$I Ha XHUBBIC OpTraHHU3MBbI OHpeI[eJIéHHBIX BCIICCTB, ITIOHUMasA
cmbicn mokazatens I1JIK, mosicHATP Ha mpumepax crocoObl YMEHBIICHHS W TPEIOTBPALICHHS HUX

BpCAHOI'O BOSHCﬁCTBHﬂ Ha OpraHu3M 4€JIOBCKaA,

JJIA O6yanOHIHXC$I C OI'PaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBBA: YMCHUC IPUMCHATL 3HAHUA 00

OCHOBHBIX JOCTYIHBIX MCTOJaX IMO3HAHUS BCUICCTB U XUMHUUYCCKUX ﬂBJICHI/IfI;

JUIA CIIENIBIX M CJIa0OBUAALIMX OOYyYarolIMXCsi: YMEHHUE HCI0JIb30BAaTh PEIbePHO-TOUEUHYIO

cucremy obo3nauenuii JI. bpaiinst mis 3anucu XuMu4eckux GopMyiL.

CUCTEMA OINEHKHA JOCTUXEHUSA INNTAHUPYEMBIX PE3YJIBTATOB I10 XUMHUH.

Cucrema OLIEHKH BKJIIOUAET MPOLeypbl BHYTPEHHEN U BHEIIHEW OI[CHKH.
BHyTpeHHsIsl OLleHKA BKIIIOYAET:

» CTapTOBYIO JHAarHOCTHUKY;

» TEKYIYIO H TEMaTHYEeCKYIO OIICHKY;

» WTOTOBYIO OIICHKY;

» TPOMEXYTOUYHYIO aTTECTAINIO;

» BHYTPHUIIKOJHHBI MOHHUTOPUHT 00pa30BaTEILHBIX JOCTHKEHUH 00YyJarOIINXCS.

BHemHss olleHKA BKIIIOYAET:
> HGSaBI/ICI/IMYIO OHeHKy Ka4yeCTBa NOArOTOBKHN 06yqa10m1/1xcx;
» WTOTOBYIO aTTECTAIIHUIO.

Bua padorsl 10 kaace 11 kJaacc
[TpakTrueckas padota 2 3
KontponbHas padoTa 2 2

1) Kpurepuu u HOpMbI OLleHKHU 3HAHUI o0y4aromuxcsi mo xumun (Ilpuioxennel).

2) Ouenounbie MaTepuaJbl no xumun (Ilpusoxkenue 2).

IIpoBepsiemblie TPeOOBAHUA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOM

o0pa3oBartebHOI nporpammsl (10 kiace)

Kon [IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHOM MpOrpaMMbl CpeHEro 001Iero oopazoBaHus
pe3ynbraTta
1 TeopeTndeckre OCHOBBI OPraHUYeCKO XUMHH
11 ChopmupoBaHHOCTh MPEACTABICHUH O XHUMHUYECKON COCTaBIISAIOIIEH

€CTECTBEHHOHAYyYHOW KapTHHBI MHUpPA, POJIUM XHUMHH B MO3HAHUM SIBJICHHIA
OpUpoAbl, B (POPMHPOBAHUM MBIIUICHUS U KYJIbTYPbl JHUYHOCTH, €€
(GYHKIIMOHATBHOM ~ TPaMOTHOCTH,  HEOOXOAMMOW  JUii  pElIeHUS
MPAKTUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/IOPOBBIO U TIPUPOTHOM cpejie

1.2

Bnagenne cucteMol  XMMHMYECKHMX 3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATrAl0IINE MIOHSTHSA (Monekyna, BaJICHTHOCTb,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCIICHMS, XMMHUYECKasl CBSI3b, MOJIb,
MOJIIpHasE ~ Macca,  MOJSpHBIA ~ 00BbEeM,  YIVIEPOAHBI  CKeJerT,
(byHKIMOHATIBHAS rpymnma, pajuKain, n3oMepus, U30MEDHI,
FOMOJIOTMYECKUNA  Psil, TOMOJIOTH, YIJIEBOJAOPOJIBI, KHUCIOPOA- U
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a30TCO/ICp)KAIIME COCJMHEHUS, OWOJIOTUYECKHM aKTUBHBIC BELIECTBA
(yrneBojpl, KUpBI, O€IKH), MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHMA); TEOPHH M  3aKOHBI  (Teopus
XUMHUYECKOTO CTpOEHHUsI opranuueckux BemectB A.M. byrtineposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SI3BIK XUMHUH, (HaKTOIOTHUECKHE
CBElIEHUS O CBOWCTBaX, COCTaBe, TIOJIy4YeHHHM U  0O€30MacHOM
WCTIOJIb30BAHNY BAKHEUIINX HEOPTaHMYECKMX U OPTaHUYECKUX BEIIECTB B
OBITY M IPAKTHYECKON JCATEITHHOCTH YeI0BEKa

1.3

ChopmupoBaHHOCTh YMEHUH BBISIBJIATH XapaKTEPHBIC MPU3HAKH MMOHSITHIA,
YCTaHABIMBATh WX B3aWMOCBSI3b, HCMOJIB30BaTh COOTBETCTBYIOLINE
MOHATUS TpPU  ONHCAHWUKM COCTaBa, CTPOCHUS M  MPEBpalICHUU
OPraHNYeCKUX COCTMHEHUN

14

c(hOpMUPOBAHHOCTh YMEHUM HCIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBIICHUA MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BepHyTOH,
COKpamieHHOW) (opmMya  OpraHMYECKMX  BEHIECTB M ypaBHEHUU
XUMHUYECCKUX peaKI_[I/II\/'I, HU3TO0TaBJIMBATh MOJCIIN MOJICKYJI OPraHU4YC€CKHUX
BCIICCTB JId HWIUIIOCTPAIMU KX XHUMHYECKOTO U MPOCTPAaHCTBEHHOTI'O
CTpOCHUS

1.5

CdopmupoBaHHOCTH YMEHUI YCTaHaBJIUBATH IIPUHAUIE)KHOCTD
HU3YUYCHHBIX OPraHu4dCcCKHUX BEIICCTB II0 HUX COCTaBy M CTPOCHHIO K
omnpeneIeHHOMY Kiaccy (TpyIre) COeTMHEHHH (YriIeBOA0POIbI, KUCIOPOT
U a30TCOZACpKAIME COCINUHEHHS, BBHICOKOMOJICKYIISIPHBIE COCIUHCHU),
JaBaTh UM Ha3BaHUA 1Mo cucreMarnueckord HomeHknatype (IUPAC)

1.5

ChopmMupoBaHHOCTh YMEHHUSI ONPENENATh BUABI XMMHUYECKOH CBS3HM B
OpPraHMYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh YMEHUSI MPUMEHSATH: MOJO0KEHUS TEOPUU CTPOCHUS
opranuueckux BemectB A.M. bytiepoBa 11 0ObsICHEHHS] 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHUS MacCChl
BEIECTB

YTIeB0oA0POIBI. Kucnopoacoaepxaniue 51 a30TCO/IepKaIIre
OpraHryecKue coenHeHNs. BICOKOMOIEKYIsIpHBIE COSTUHEHUS

2.1

ChopmupoBaHHOCTH yMEHUN TNPUBOAUTHL TPUBHMAIBHBICE Ha3BaHUS
OTJIENbHBIX OPraHWYEeCKUX BEUIECTB (ITHJICH, NPOIHIIEH, AalleTUJICH,
STHJICHTJIUKOJb, TJULIEpPUH, (EeHoN, QOopMalbIeTru, aleTaabIerus,
MypaBbHHAs  KHCIIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBas  KHUCIOTA,
CTeapuHOBAasl KUCIIOTA, TITI0K03a, PPYKTO3a, Kpaxmall, [eJTI0I03a, TITUIIHH)

2.2

ChopmupoBaHHOCTh yMEHUN  XapaKTepH30BaTh COCTaB, CTPOCHHE,
¢uznueckne W XUMHYECKHE CBOWCTBA THUNHYHBIX MpEICTaBUTENEH
pPa3NUYHBIX KIACCOB OpPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHIIEH,
MpomnujeH, amneTuineH, Oyramuen-1,3, MerunOyraauen-1,3, Oensod,
METaHOJI, STaHOJ, STWJICHIIIUKOJIb, TIUIEPUH, (QEHON, aleTalbIeTu],
MYpaBbUMHAs M YKCYCHas KHCJIOTHI, TJIIOKO3a, Kpaxmall, LeJUI0i03a,
AMUHOYKCYCHAsl KHCIIOTA)
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2.3

ChopMUPOBaHHOCTh YMEHHUS WLIIOCTPUPOBATh TI'€HETUYECKYIO CBS3b
MEKly TUIIUYHBIMU IIPEACTABUTEISIMU PA3JIMYHBIX KIIACCOB OPraHUYECKUX
BEIIECTB YPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKMX PEaKUHUH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopmupoBanHOCTH yMEHUs XapaKTEepU30BaTh HMCTOYHHUKHU
YIIICBOJIOPOJHOTO CHIPhS (HEPTh, MPUPOIHBIA Ta3, Yrojhb), CIOCOOBI WX
nepepaboTKH U MPAKTHIECKOE IIPUMEHEHHUE TPOJTYKTOB TiepepaboTKu

XUMHS U KU3Hb. PacueTsl

3.1

CpopMHUpPOBAHHOCTH YMEHHUM BJIAJIETh CHUCTEMOW 3HAHMM OO0 OCHOBHBIX
METOJIaX HAyYHOTO TMO3HAHUS, HMCMOJIb3YEeMBIX B XUMHH TPH H3YUYCHUU
BEIIECTB W  XHMHYECKHX sABJICHWN  (HaOmomeHue, U3MEpEHHeE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE), UCIOJIb30BAaTh CUCTEMHBIE XUMHYECKHE
3HAHUS JUIsl IPUHSTUS PEUICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYyaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

3.2

ChopMHpOBAaHHOCT, ~ YMEHUW  COONIOAATh  TIpaBWjAa  TOJIH30BAHUSA
XUMUYECKOW TIOCYIOM W J1abopaTopHBIM O00OpyIOBaHHEM, a TaKKe
npaBuiia 0OpaIieHus ¢ BEIIeCTBAMH B COOTBETCTBHHU C MHCTPYKIHSIMU TIO
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTTHITOB

3.3

CdopMHUpPOBAaHHOCT, YMEHHI IUTAHUPOBATh M BBIMOJIHATH XUMUYECKHUM
AKCTIEPUMEHT (IIPEBpAIllEHUs] OPraHMYECKUX BEIIECTB IPH HArpeBaHUM,
MOJIydeHHE JTWUJICHA M WM3YYCHHE €ro CBOMCTB, KAUeCTBCHHBIC PEAKIHH
OpraHWYeCcKUX BEUIECTB, JCHATYpalrs OCJIKOB IpPU HarpeBaHWM, IIBETHBIC
peakiuu OCJIKOB) B COOTBETCTBHHU C IpaBUJIAMHU TEXHHKH O€3011aCHOCTH
nmpu oOpaleHuu ¢ BEHIECTBAMH H  JIA0OPATOPHBIM 00OPYTOBAHHUEM;
MPEJCTaBIATh PE3YJbTaThl XMMUYECKOTO JKCIEpUMEHTa B (hopMe 3amucH
yYpaBHEHHH COOTBETCTBYIOUIMX peakiuii u (HOpMyIHpoBaTh BHIBOJBI Ha
OCHOBE ATHX PE3yJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHHUH MPOBOJUTH BBIYHMCICHHS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00beMa, KOJMYECTBA MCXOJHOTO BEUIeCTBa WU
MPOJIyKTa PEaKIMK M0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO U3
WCXOJHBIX BEILIECTB MJIM MPOYKTOB PEAKIUN)

3.5

ChopmupoBaHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO
nH(OPMALINIO, MOJIY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

ChopmupoBanHOCTh  yMEHUH  CcOONIOAATH MpaBWJIa  AKOJOTHUYECKU
11€J1ec000pa3HOro MOBEJICHHUS B ObITY M TPYAOBOM NEATENBHOCTH B IIENAX
COXPAaHEHHsI CBOETO 3JI0pPOBbS M OKPYKAIOWIEH NPUPOJHOM Cpensl,
OCO3HABATh ONACHOCTh BO3JCUCTBHSI HA KHUBBIE OPraHU3MBbl OIIPEIEIIEHHBIX
OpraHMYecKUX BeIEeCTB, MOHUMas cMblca nokaszarens [IJIK (mpenensHO
JOMYCTUMON  KOHIIEHTpAllMU), TMOSCHATh Ha MpUMepax CHOCOObI
YMEHBIIEHUS U NPENOTBPALLEHUS UX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
4eI0BeKa
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IIpoBepsiemblie 3j1eMeHThI copep:xanus (10 kiacc)

Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

TeopeTnueckre OCHOBBI OPraHU4eCKOH XUMHUH

11

HpeILMeT OpF&HH‘ICCKOﬁ XUMHUHU: €€ BO3HUKHOBCHHUC, PASBUTHC W 3HAUYCHHC B
IMOJIYYCHHHU HOBBIX BCHICCTB WM MATCPUAIIOB. Teopm[ CTPOCHUA OPraHUYCCKUX
coemuaeHuit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (DOpPMYIIBI OpPraHMYECKMX BEIIECTB. | OMOJIOTHS, H30MEpHSI.
XUMHYECKast CBS3bL B OpPraHru4CCKUX COCAUHCHUAX - OAHMHAPHBIC KW KPATHBLIC
cBs3u. [IpencraBiienne o kimaccupukauy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHnyeckux COeIMHEHUH (cucreMaTHdecKas) U TpUBHAJIbHBIE
Ha3BaHMs BaXKHEUIINX MPEJICTaBUTENIEN KIIACCOB OPraHMYECKUX BEIIECTB

YTr1eBo10pO1bl

2.1

AJKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKHUN psAl. MeTaH u 3TaH - pocTeime
MPE/ICTaBUTENIM aJKaHOB: (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (peakuuu
3aMelleHusl U TOPEHNs ), HaX0XKACHHUE B IIPUPO/JIE, IOJIy4YEeHHE U IPUMEHEHHE

2.2

AJKEHBI: COCTaB M CTPOEHWE, TOMOJIOTHYECKHM psiA. ODTWUJIEH W NPONUJIEH -
MpocTelIINe MPEACTaBUTENN ajJKEeHOB: (U3MUecKHe M XMMHYECKHE CBOMCTBa
(peakuuy TUIPUPOBAHMS, TaJOr€HUPOBAHMs, TUApATallUU, OKHCICHHUS WU
MOJIMMEPU3ALMH ), TOTy4YeHHE U IPUMEHEHHE

2.3

Ankamuensl: OyramueH-1,3 u MerwnOyramueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakmus nmoauMepusamnun). [lomydeHrne CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUN psAll. AUETHIIEH -
MPOCTEHIINI TpPEeACTaBUTENb AalKUHOB: COCTaB, CTpoeHHe, (U3NYECKUue U
XMMHYECKHE CBOMCTBA (peakluy TUAPUPOBAHNUS, TAIOT€HUPOBAHUS, THAPATALIUH,
TOpEeHUs), MOJIyYeHUE U IPUMEHEHHE

2.5

ApeHBI. benzomn: coCTaB, CTPOCHHUC, (bI/IBI/I‘IeCKI/IC N XHMHYECKHE CBOMCTBA
(peaKHI/II/I raJJIorcHUpOBaHUA U HHTpOBaHI/IH), IOJIYYCHHEC U IIPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC u XUMHNYCCKUC CBOMCTBA (peaKHI/II/I
raJIOrCHUPOBAHUSA U HHTpOBaHI/IH), MOJIYYCHUC U IIPUMCHCHUC. ToxcuyHOCTH
dpCHOB. I'eneTnueckas CBS3b MCXKAY YIJIeBOAOpOAaMH, NPHHAJICKAIIUMU K
Pa3JIMYIHBIM KilaCCaM

2.6

[IpupogHble HMCTOYHHMKHM YIJI€BOAOPOAOB. IIpHponHBIE Tra3 M MOIMYyTHBIE
HedTsHble ra3el. Hedte u ee mpoucxoxaenue. CriocoOsl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEpMUYECKUHM, KaTaJIWTHYeCKuil), muponus. IIpoyKTel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KamMeHHbIH
YTOJIb ¥ MIPOJYKTHI €0 nepepaboTKu

KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpTraHU4YC€CKHUC COCANHCHUA

3.1

Hpe,[[eJ'ILHLIe OHOATOMHBIC CITUPTHI. MeTaHoa B 3TaHOII: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC
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M XUMHYECKHE  CBOMCTBa  (peakuMu C  aKTHMBHBIMM  METaJlIaMH,
raJIor€HOBOIOPOJAMH, TOPEHME), NpUMEHEHHE. BoJoponaHble CBSA3M MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METaHOJa M 3TAHOJA HA OPraHu3M YeJOBEKa.
MHOroaToMHbIE€ CIUPTHL. DTUICHTTTUKOIb U TIUIEPUH: CTPOCHUE, PU3MUECKUE U
XMMHMUYECKHE CBOWCTBA  (B3aUMOJICHCTBHME CO  ILIEJOYHBIMU  METAJUIAMH,
KauecTBEHHAasl Peaklisi Ha MHOTOaTOMHbIE cHUpThI). JlelicTBUE Ha OpraHu3M
yenoBeka. [Ipumenenne rimnepruHa U STUICHITIMKOJIS

3.2

®deHoJI:  CTpOCHHE MOJIEKYJbl, (U3NUYECKHME ¢ XHMHYECKHE CBOMCTBA.
TokcuunocTs denona. [Ipumenenne penona

3.3

Anbnerunpl U KeToHbl. @opMaibAeru, alleTaabAerua: CTpoeHue, (u3nIecKue 1
XMMHMUYECKHE CBOMCTBA (peakUUu OKHUCIEHHUS U BOCCTAHOBJIEHUS, KaueCTBEHHbBIE
peaxium), nojy4yeHue U IpuMeHeHue

3.4

OaHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KHUCIOTH. MypaBbuHAs M yKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3MYECKHEe M XUMHUYECKHE CBOMCTBa (CBOMCTBa, 0oOIIMe
JUTsT KJlacca KHCIOT, PEaKIus STepuHUKAIHK), TOJydYeHHE W TMPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsI KUCJIOTHI KaK MPEJCTaBUTENN BBICIIMNX KapOOHOBBIX
KHUCTIOT. MblJla Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeiicTBHE

3.5

CrnosxHble 3¢upbl Kak MPOU3BOAHbIE KApOOHOBBIX KUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupoB. buonorudeckas poiib
KUPOB

3.6

VYrieBoapl: cocTaB, Kiaccu(ukaius yrieBoaoB (MOHO-, TU- W TIOJHCAXapUIIBI).
I'moko3a - mpocTedmmii MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIHI,
¢busnyueckue U XMMHYECKHE CBOWCTBA (B3aMMOJIECHCTBHE C THAPOKCUIOM MEIU
(IT), oxucnenne aMMHavYHBIM pacTBOpoM okcuaa cepedpa (I), BocctaHoBICHHE,
OpoXXeHHe TIIOKO3bI), HAXOXXJEHHWE B TPHUPOJIC, NMPUMEHEHHE, OHUOJIOTHYeCcKas
poiib. ®oTtocunTe3. PpyKTO3a KaK M30Mep III0K03bl. Kpaxman u menironosa Kak
npupoaHbie nojauMmepbl. CTpoeHHe Kpaxmana U LeUitofo3bl. Du3nyeckue U
XMMHYECKHE CBOMCTBA Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs PeaKIis C HOJI0M)

A30Tconep>1<aume OpraHU4Y€CKHUEC COCAUHCHUA

4.1

AMHMHOKHCIOTBI KakK aM(i)OTepHBIe OPra’Hn4cCKuc COCAUHCHUS. dusznyeckue u
XUMHUYECKHE CBONMCTBA aMHUHOKHCIIOT (Ha IIpuMEpe FJ'II/II_[I/IHa). buonoruyeckoe
3HAUCHHE aMUHOKHUCIOT. IlenTuapl

4.2

benku kak MNPpUPOAHBIC BBICOKOMOJICKYJISIPHBIC COCAUHCHMUA. HepBI/I‘{Haﬂ,
BTOpHUYHAass WU TpCTUYHAA CTPYKTYypa 0enxoB. XHMHUUYECKHE CBOWMCTBA OEJIKOB:
TUApOJIN3, ACHaTypalus, KaUCCTBCHHBIC PCAKIIUU Ha Oenku

BLICOKOMOJ’ICKyJ'I?IpHHC COCAUMHCHUA

5.1

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJIAPHBIX COCIUHEHM: MOHOMCD,
MOJIMMEDP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPU3ALIUN, CPECAHASA MOJICKYJISIPHAA
macca. OcCHOBHbBIC MCTOAbl CHHTE3a BbLICOKOMOJICKYJISAPHBIX COCOUHEHHH -
noJmmMepu3anusa U NOJIMKOHACHCA A

5.2

3KCHepI/IMeHTaJ'ILHLIC MCTOAbI HM3Y4YCHHA BCHICCTB HU HUX npeBpameHHﬁ:
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O3HAKOMJICHHE C 00pa3amMu MPUPOTHBIX U UICKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKoB. [ToslyueHne CUHTETHYECKOTO KaydyKa U Pe3UHbI

IIpoBepsiemble TPeGOBaHNSI K pPe3y/IbTATAM OCBOEHUS OCHOBHOM
o0pa3oBarte/ibHOIi nporpammbl (11 Kiace)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeAMETHBIE PE3YIbTaThl OCBOEHUS OCHOBHOM
o0pa3zoBaTebHOW IPOTPaMMBI CpetHero 001ero 00pa3oBaHus

1

TeopeTnyueckue OCHOBbI XUMUU

11

Bnanenne cucTteMOl XMMUYECKMX 3HAHWH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHITHUS (XUMHUUYECKHI 3JIEMEHT, aTOM, DJIEKTPOHHAs
obosiouka aroma, S-, P-, d-2JMCKTPOHHBIE OpOUTAIM aTOMOB, WOH,
MOJIEKYJNa, BaJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHUS,
XUMUYECKasi CBs3b, MOJb, MOJISIpHAasS Macca, MOJISIPHBIA 00bBeM,
KpUCTAJUTMYECKasi perieTka, TUIbI XUMHUYECKUX PEaKIui (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE, JK30- W DJHAOTEPMHUYECKHE, PEAKIUH HOHHOTO
oOMeHa), pacTBOpP, AJIEKTPOJUTHI, HEIJIEKTPOJMTHI, SICKTPOJIUTHUYECKAS
JUCCOITHAINSA, OKHCIIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOMN
peakuuy, XUMUYECKOE€ paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpHs
ANEKTPOIUTHUECKOM  auccoumaruu, Ilepuonmueckuit  3akon .U
Menpeneena, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAKTOJIOTMUECKHE CBEICHMSI O CBOMCTBAX,
COCTaBe, IIOJIyYeHUU U O€30MacCHOM HCMOJIb30BAHUM BaKHEHIINX
HEOPraHMYECKUX BEIIeCTB B OBITY M MPAKTUYECKOW JeATEIbHOCTH
YeJloBeKa

1.2

ChopmupoBaHHOCTh yMEHUN BBIABIATH XapakTepHble MPU3HAKH U
B3aMMOCBSI3b M3YYCHHBIX TOHSTHUH, TNPUMEHITH COOTBETCTBYIOIINE
MOHATHS MPU OMUCAHUU CTPOCHUS U CBOMCTB HEOPraHMYECKUX BEIECTB U
WX TPEBpAllCHUI; BBIABIATH B3aUMOCBSI3b XHUMHUYECKUX 3HAaHUUH C
MOHATHUAMH U MPEICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYUYHBIX MPEIMETOB

1.3

Bnagenue OCHOBHBIMH METOJaMH HAyyHOTO T[IO3HAHUS BEUIECTB H
XUMHYECKUX  SBICHUM  (HAOMIOJeHWEe, U3MEpEeHHe, OSKCIEPUMEHT,
MOJIETUPOBAHUE)

1.4

ChopMUpOBaHHOCTb yMEHHUH ONpENeNsTh BaJICHTHOCTh M  CTENEHb
OKHCJICHUS] XMMUYECKHX JIEMEHTOB B COCAMHEHMSAX Pa3IMYHOIO COCTABa,
BUJ XHUMHUYECKOW CBA3M (KOBaJICGHTHAas, HMOHHAs, METaJUIMYecKas,
BOJOPO/HAsl) B  COCIAMHEHMSX, TUN  KPUCTAUIMYECKOW  PELIeTKH
KOHKPETHOTO BellectBa  (aTomHas, MOJIEKYIApHas, MOHHaA,
MeTaJuIn4yecKas)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATL XapaKTECp CpelAbl B BOIAHBIX
pacTBOPAX HCOPraHNICCKUX COCIUHEHUHN

1.6

C(bOpMHpOBaHHOCTB YMCHHUA I(J'IaCCI/I(I)I/II_II/IpOBaTL XUMHUYCCKHUEC PCAaKIIHUU 110
Pa3jIMYHbIM IIPpHU3HAKAM (‘{I/ICJ'Iy U COCTaBy pearupyromux BCIICCTB,
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TEIIOBOMY 3(GQEeKTy peakiuud, HU3MEHCHUIO CTCeTICHEH OKUCIICHHS
3JIEMEHTOB, O0OPAaTUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa)

1.7

ChopmupoBaHHOCTH YMEHUHN COCTaBIATh YPABHEHUS PEAKIMI Pa3IMUHBIX
TUIIOB, TOJHBIE M COKpAIlCHHbIC YpaBHEHHUS PEaKIMi HOHHOTO OOMEHa,
YUHUTBIBAs YCIOBHS, IPU KOTOPBIX ITU PEAKIIMU UIAYT 10 KOHIIA

1.8

ChopMUpOBaHHOCTh YMEHHMI TPOBOAWUTH PEAKIHH, IOITBEPIKAAIONINE
KauYeCTBEHHBIM  COCTAaB  PA3JIMYHBIX  HEOPraHMYECKUX  BEIECTB,
pacro3HaBaTh OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOLUIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopMHUpPOBAaHHOCT, YMEHHH pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHTEJBHBIX PEAKIMHA TOCPEJCTBOM COCTaBICHHS DJIEKTPOHHOTO
OanaHca 3TUX peakui

1.10

CpopMHUpPOBAHHOCTP ~ YMEHHMH  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON PEaKIiu OT Pa3IMUHbIX (DAKTOPOB

1.11

ChopMHpOBAaHHOCT, ~ yMEHHH  OOBACHIATH  XapakTep  CMEUIECHUS
XMMHYECKOTO PaBHOBECHsS] B 3aBHCHUMOCTH OT BHEIIHETO BO3AEHCTBUSA
(mpunnun Jle [aTensbe)

OO6murast 1 HeOpraHUYeCcKass XUMUS

2.1

CdopMHUpOBaHHOCTH YMEHHU PacKpbIBaTh CMBICI [leprnoandeckoro 3akoHa
JA.N. MenneneeBa W JAEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIONIYIO,
O0OBSICHUTEIIBHYIO U POTHOCTUIECKYIO (DYHKIIUH

2.2

ChopMHUpOBAaHHOCTL YMEHHH XapaKTEPH30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHUX 3JeMEHTOB 1 - 4 mepnosoB [lepuoauueckoil cuctembl
XuMudeckux sneMeHtoB .M. MenaeneeBa, ucronb3ys moustus "s-, p-, d-
JNIEKTPOHHBIE  opOWTayM", "PHEpreTuyeckue YypoBHHU", OOBIACHATH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XHMHUUYECKHX DJJIEMEHTOB M UX
COCIMHCHUN MO TepuojaM W TpynmaMm lleproanyeckoll  CHUCTEMBI
xuMuueckux 3nementoB .M. Mengeneena

2.3

ChopmupoBaHHOCTh yMEHUH XapaKTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
MOJATBEPXK/AaTh  CYIICCTBOBAHHE  TI'CHETUYECKON  CBSI3U  MEXIY
HEOPraHU4YeCKUMHU BEIICCTBAMHU c TIOMOII[BIO ypaBHCHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA

24

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ YCTAaHABJIMBATb MNPUHAIICKHOCTD
HCOPraHNMYCCKUX BCIICCTB II0 HX COCTABY K OIIPEACICHHOMY KIIACCY
(rpynne) CO€OUHEHUI (HpOCTLIe BCIICCTBA - MCTAJlZIbl WU HEMCTAJLIBI,
OKCHJIbI, OCHOBAaHU, KUCJIOTHI, aM(l)OTepHBIC TUAPOKCUHI, COJ'II/I)

2.5

ChopMupOBaHHOCTh YMEHUI HCHOJIB30BaTh XUMUYECKYIO CUMBOJIMKY IS
cocTaBiieHUs: (OPMYNl BELIECTB M YPAaBHEHUH XUMHUYECKUX pEaKIHid,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBManbHble Ha3BaHUSA
OTJENBHBIX HEOPraHMYEeCKHX BeHIeCTB (yrapHblii ra3, YIJeKHCIbIA ras,
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aMMUakK, ramcHass U3BCCTb, HCTAICHAsA U3BCCTh, MUThCBAA COAA, IMMUPUT U
Apyrue)

2.6

ChopMUpOBaHHOCTh yMEHHMH XapaKTepu30BaTh (OMHCHIBATh) OOIIME
XMMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXAAaTh  CYIIECTBOBAaHME  TI'EHETUYECKOH  CBS3U  MEXIY
HEOPraHUIeCKUMHU BEIIECTBAMHU c TIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA

2.7

ChopMUpOBaHHOCTh YMEHUH IJIAHUPOBATH M BBHIMOJHATE XUMHUYECKUH
9KCIEPUMEHT (pa3sioKeHHE NepoKCHIa BOJOpOJa B IPUCYTCTBUU
KaTajau3aTopa, ONpPEIEIEHHE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIBHOTO HHJMKATOpa, BIUSHUE pa3IUYHbIX (AaKTOPOB Ha
CKOPOCTh ~ XMMMYECKOM  pEaKlMM, peaklud HOHHOro  OOMeHa,
KaueCTBEHHbIE peakUUu Ha cynbdar-, kKapOOHAT- U XJIOPHA-aHUOHBI, Ha
KaTHOH AaMMOHUS, pEIIeHUEe OKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
"Metamnsl" u "Hemeramnsl") B COOTBETCTBHHM C TpaBUIaMHM TEXHUKHU
0e30macHOCTH Mpu OOpallleHHd C BellecTBaMU U J1a0OpaTOPHBIM
000py/I0BaHNEM; MPEACTABIATh PE3yJbTAaThl XUMUYECKOTO JKCIIEPUMEHTA
B ¢opMe 3amucd  ypaBHEHWH  COOTBETCTBYIOIIMX  pEAKIUd |
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YIbTAaTOB

2.8

ChopMHpOBaHHOCT, ~ YMEHUW  COOMIOAATh  TIpaBUJia  TOJIb30BAHHS
XUMUYECKOH TIOCYIOM W J1abopaTopHbIM 00OpPyJOBaHHEM, a TaKKe
MpaBHjIa OOpaIleHUs ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIHUSMHU TIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB

2.9

ChopmupoBaHHOCTh YMEHHI XapaKTepHU30BaTh XUMHUYECKHE MPOLECCHI,
JeXalue B OCHOBE MPOMBIIUIEHHOTO TMOJIyYE€HUS CEPHOM KHCIOTHI,
aMMHuaka, a TaKke C(HOPMHUPOBAHHOCTh TMpEACTaBICHUM 00 oO0mmx
HAay4YyHBIX MPUHLMIAX M OKOJOTUYECKUX MpobdIeMax XUMHUYECKOIO
MIPOU3BO/ICTBA

XuMHUA ¥ XU3Hb. PacueTsl

3.1

ChopMHUpPOBAHHOCTh TPEICTABICHUNA O XHUMHYECKOW COCTaBIISAIONICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpPA, POJM XUMHUU B MO3HAHUU SIBICHUN
OpUpoAbl, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYPbl JHUYHOCTH, €€
(GYHKIIMOHATBHOM ~ TPaMOTHOCTH,  HEOOXOAMMOW  JUii  pElIeHUS
MPAKTUYECKUX 3a7a4 M DKOJOTUYECKH OOOCHOBAaHHOIO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOM cpejie

3.2

ChopMUpOBaHHOCTh YMEHMH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
MH(pOpMAINIO, TIOTYYaeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CPEJCTBA MAcCCOBOM
KOMMYHHMKAIUH, ceTb IHTEpHET U npyrue)

3.3

CchopMupoBaHHOCTb yMEHHMH  coOmronaTh MpaBHUia  HKOJOTHYECKU
11€J1ec000pa3HOro MOBEJICHHUs B OBITY M TPYIAOBOM AEATEIBHOCTH B LENAX
COXPAHEHHUs CBOETO 3JJ0POBbS U OKPYKAIOIIEH TPUPOJAHON CpEabI

3.4

Oco3HaBaTh OITIACHOCTD BO3ACHUCTBUS Ha KHBBIC OpTraHNU3MBbI
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OIIPEAENIEHHBIX BEMIECTB, MOHUMas cMbIca nokasarens 11K, noscHsaTe Ha
IpUMepax CHocoObl yMEHBIIEHUS W NPEIAOTBPAIICHUS HMX BPEAHOTO
BO3/ICHCTBUS HA OPraHU3M YEJI0BEKa

3.5

ChopMUpOBaHHOCTh YMEHUH MPOBOJUTH BBHIUYMCICHUS C UCHOJIH30BAHUEM
MOHATHS "MaccoBasi J0JIsl BELIECTBa B pacTBOpe', 0ObEMHBIX OTHOIIEHUN
ra3oB MPU XUMUYECKHX PEAKIUIX, MACChl BEUIECTBA MM 00bEeMa ra3oB 10
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO W3
y4acTBYIOIIMX B PEAKIUH BEMIECTB, TEIJIOBOTO 3(p¢deKxra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MPEBpAILCHHUS H
COXpaHEeHHS SHEPTHH

IIpoBepsiemblie 3s1eMeHTHI coaep:xanus (11 kiaacc)

Kon

[IpoBepsieMblii 37IEMEHT COZIEpKAHUS

TeopeTnyeckne OCHOBBI XUMUU

11

XuMmuyeckuil 3nemMeHT. AtoM. Snpo aToma, U30TONBI. DIIEKTPOHHAsT 000JI0UKA.
DHepreTUUecKue YpOBHH, IMOJYPOBHU. ATOMHBIC OpOUTANH, S-, P-, O-2JIEMEHTBHI.
OCOoOeHHOCTH paclpesieNeHus NEKTPOHOB 0 OpOUTANISM B aTOMax 3JEMEHTOB
MEPBbIX YETBIPEX MEPUOJIOB. DIEKTPOHHAsS KOH(UTypalHsi aTOMOB

1.2

[Tepuoanueckuii 3akoH u Ileproanueckas cucteMa XuMru4eckux 3aeMeHToB J[. M.
MenneneeBa. Csizp nepuoandeckoro 3akoHa U Ilepronnyueckodl CUCTEMBI
xuMuueckux snemeHtoB .. MeHneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MCHCHUSI CBOMCTB XHMHYECKHX JJIEMEHTOB U
00pa3yeMbIX UMM TPOCTHIX M CJOXKHBIX BEIIECTB IO TPYIIAM W TIEPHOJAM.
3HavYeHHE MEPUOJNIECCKOTO 3aKOHA B Pa3BUTHUH HAYKH

1.3

Crpoenue BemiectBa. XUMHYECKass CBsI3b. Buabl XUMHUYECKOW  CBSI3U
(koBaJIeHTHAsT HEMOJISIpHAsT MW TOJIsApHAas, HWOHHAs, MeTraumueckas). VoHBI:
KaTHOHBI ¥ aHUOHBI. MexaHU3Mbl 00pa30BaHMs KOBAJICHTHON XMMUYECKOH CBSI3U
(oOMeHHBIN U JOHOPHO-aKIIENTOPHBIN ). BomopogHas cBs3b

1.4

BaneHTHOCTE. BHCKTpOOTpI/IHaTCJIbHOCTB. CreneHb OKHUCIICHHUS

1.5

BerecTBa MOJIEKYIIPHOTO M HEMOJIEKYSIPHOTO CTPOCHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPHCTAJUIMYECKUX PEUIETOK. 3aBUCHUMOCTH CBOWCTBA
BEIIECTB OT THIIA KPHUCTAJUIMYECKOW pemieTku. [loHsATHE O IUCTIEPCHBIX
cucrteMax. VICTHHHBIE W KOJUIOMIHBIE PAacTBOPHL. MaccoBasi JI0JIsi BEIIECTBA B
pacTBOpe

1.6

KJ'IaCCI/I(I)I/IKaHI/IH HCOPraHNYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX
BCIICCTB

1.7

Xumnueckass — peakuus.  Kimaccudukanuss ~— XMMHYECKUX — peakuuid B
HEOPraHMYECKOM M OPraHMYECKON XMMHUH. 3aKOH COXPAaHEHHUs MacChl BEILECTB,
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3aKOH COXpaHCHUA U IIPCBPALICHUA DOHCPIUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKOpOCTh peakiy, ee 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatuMmblie peaknuu. XUMHYECKOe paBHOBecHe. DaxkTopbl, BIUSIOMIAE Ha
COCTOsSIHME XuMH4ecKoro pasHosecus. [Ipunanun Jle laTense

1.10

OnexrponuTtnueckas auccouuanus. CunbHble M cnadble snexkTpoiuTsl. Cpena
BOJHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaHLHafI, meJioyHas. PeaKHI/II/I
MOHHOTO 0OOMeHa

111

OKHCIINTETBHO-BOCCTAHOBUTEIILHBIE pCakuuun

Heoprannueckas xumus

2.1

Hewmeramnsl. Ilonoxenne HemetamioB B Ilepuonnyeckoil cucreMe XMMHUYECKHX
anemenToB [I.MI. MenneneeBa U 0cOOEHHOCTH CTpOEHUsI aToMoB. Dusznueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIIHS HEMETAJUIOB (Ha IPUMEpe KUCIOPOa, CEpBI,

dbocdopa u yriepoaa)

2.2

XWMHYECKHE CBOWCTBA BAXHEUIIUX HEMETAUIOB (TaJOTE€HOB, CEPHI, a30Ta,
dochopa, yrmepoga M KpeMHHA) M HX  COEOUHEHHH  (OKCUIOB,
KHCJIOPOJICOACPKAIIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuid). [Ipumenenue
BaXHCHIITNX HEMETAIIOB U UX COCIUHEHMI

2.3

Mertamnel. [lonoxkenue metamioB B Ilepuoanueckodl cucTeMe XUMHYECKHUX
anemenToB [[.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atomMoB MeTayioB. O0mue uzudeckue cBoiicTBa MeTauioB. CriaBel METAIIOB.
DIIEKTPOXUMUYECKHUI P HAIPSHKEHUI METaJJIOB

2.4

XWMHUYECKHE CBOWCTBA BAXHEHIIMX METALIOB (HATPHUM, Kaauil, KaJbIIUMH,
MarHui, ajJlOMHUHUM, ITUHK, XpOM, KeJe30, MeIb) U UX coeauHeHuid. OOmme
crocoObl MOJTy4yeHUs MeTAIIOB. [[puMeHeHrne METaIIOB B OBITY M TEXHUKE

2.5

I'enetnyeckas cBI3b HCOPraHNMYCCKUX BCIICCTB, IIPHUHAMICKAIINX K PA3JIMYHBIM
KJj1accaM

XUMHUS U )KU3Hb

3.1

Ponpr xumMuum B oOecrneyeHHH 3KOHOFH‘I€CKOI>1, 9HepreTquCKOﬁ n HHH.IGBOﬁ
6630HaCHOCTI/I, Pa3sBUTHU MCAWIIMHBI. ITonstue o HAay4YHBIX MCTOHAaX ITO3HAaHUA
BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBnenus 06 OoOMMX HAay4YHBIX MPUHLUIAX MPOMBIIIIEHHOTO MOJY4YEeHUs
BAKHEHIINX BellecTB. UemoBek B MHMpE BELIECTB M MaTEpHANIOB: Ba)KHEHIINE
CTPOUTENIbHBIE MaTepHajbl, KOHCTPYKLMOHHBIE MAaTe€pHallbl, KpPacKu, CTEKJIO,
KepaMMKa, MaTepuajbl s 3JeKTPOHHMKM, HaHOMAaTepuaibl, OpraHMYECKHe U
MUHepalbHble yI00peHus

3.3

Xumus u 3A0pPOBBE YCJIOBCKA: IIpaBUjla HCIIOJIb30BAHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBuJia 0€30I1aCHOT0 HCIIOJIb30BaHMS npenapaTroB OBITOBOM XMMUH
B IIOBCEOHEBHOM KU3HU
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IIpoBepsiembie Ha EI'D nmo xumumn TpeGoBanus

K pe3yjabTaTaM 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’IbH0ﬁ NnmporpaMmmbIl

cpeHero odiero o6pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiemMbie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPEIHET0 00IIEro 00pa3oBaHMs

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIKOYAET:

11

OCHOBOIIOJIATAIONINE TOHATUS (XUMHYECKUI D3JIEMEHT, aToOM, H30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aToma, s-, P-, d-3JeKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHE aToMa, HOH, MOJIEKYIa,
BaJICHTHOCTB, DJICKTPOOTPUIIATEIFHOCTD, CTETICHb OKUCIICHUS, XHUMHUYECKast
ca3b (O~ m T-CBA3D | kparuple cBsA3M), THOpUAM3ALMSA ATOMHBIX
opOWTanel, KpHCTAUIMYECKas pemeTrKa, MOJIb, MOJISIpHas Macca,
MOJISIDHBII  00beM, MOJISIpHAass KOHICHTpAlMs, pPacTBOpHl (MCTUHHEIE,
JIMCTIEPCHBIE ~ CHUCTEMBI), KPHUCTAUIOTHIPATBI,  yIIIEPOIHBIN  CKEJeT,
GyHKIIMOHATBHAST TPYIA, paJuKald, W30Mephl, CTPYKTypHas (opmyra,
n3oMepus (CTpyKTypHas, TreoMerpuueckas (LIucC-, TpaHCU30MEpPUs),
TOMOJIOTHYECKUH  psi, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOA- W
a30TCO/Iep)KaIllNe COCMHEHUS, OWOJIOTHYECKH aKTUBHBIC BENIECTBA
(yrneBojpl, JKUpBI, O€IKH), MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCTUHEHHS, KPEKWHT, pUPOPMHHT,  THIIBI
XUMUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SHJIOTEPMHUECKUE, pPEaKIM¥ HOHHOTO OOMEHa, TOMO- U TETepOreHHbIE,
oOpaTtuMble W HEOOpaTUMBIE), PACTBOP, SJCKTPOJIMTHI, HEIICKTPOJIUTHI,
IEKTPOIUTUYECKAs JUCCOLMALNUS, CTENEHb AUCCOLUALNU, OKHCIUTENb,
BOCCTAHOBMTENb,  JJEKTPOJIU3, CKOPOCTh  XMMMUYECKOW  peakiud,
XUMHUYECKOE PABHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOCHUS OPraHMYECKUX BEIIECTB
AM. byriepoBa, Teopusi  AJNEKTPOJUTUYECKOM  JAMCCOIMALIUH,
[Tepuognueckuit 3akon J[.M. MeHneneeBa, 3aKOH COXPaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3BIK XHMHUH, MHUPOBO33PEHUYECKUE
3HAHMS, JIeKalle B OCHOBE NMOHMMAaHHUS MPUYUHHOCTH M CHCTEMHOCTHU
XUMHYECKUX SBIICHUH, COBPEMEHHBbIE TMPEACTABICHUS O CTPOCHHUH
BEI[ECTBA HA AaTOMHOM, MOJIEKYISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

IpeaACTaBJICHUA 0 MCXaHU3Max XUMHNYCCKHX peaKuHﬁ,
TCPMOJUHAMHNYCCKUX U KHHCTUYCCKUX 3dKOHOMCPHOCTAX UX IIPOTCKAHUA,
0 XUMHUYCCKOM paBHOBCCHUHU, JUCIICPCHBLIX CUCTECMAX

1.4

(I)aKTOJ'IOl"I/ILIeCKI/IC CBCIACHUA O CBOI\/'ICTBaX, COCTaBC, IIOJIYUCHUHU U
0e30macHOM HUCIIOJBb30BaHNHA Ba)KHEMIITHX HCOPTaHNUYCCKUX u
OpraHU4€CKUX BCIICCTB B 6BITy nu HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTHU YCJIOBCKaA

1.5

oOmye HaydHble NPHHLMIIBI XMMHMYECKOTO MPOM3BOJICTBA (HA MpUMeEpe
MIPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMMaKa, METaHOJa, MepepadoTKH
HedTH)

CdhopmupoBaHHOCTH YMEHUY BBHISBIISTH:
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2.1

XapaKTCPHBIC NIPU3HAKU U B3aUMOCBA3b U3YUCHHBIX HOHSITI/II\/JI, MMPUMCHATH
COOTBCTCTBYIOIIHUEC TIIOHATHUA TPU OINUCAHUU CTPOCHHA U CBOMCTB
HCOPraHNMYCCKUX U OPraHUYCCKUX BCUICCTB U UX HpeBpameHHﬁ

2.2

B3aMMOCBS3b XMMHUYCCKAX 3HAHUW C TOHATHSAMH W TPEICTABJICHUSIMU
JOPYTUX TMPEAMETOB JJIs 0oJiee OCO3HAHHOTO TOHUMAaHUS U OOBSICHCHUS
CYIITHOCTH MaTepUAIHHOTO SIUHCTBA MHPA

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HANMEHOBAHUA XHMHUYECKUX COCAUHECHUM MEXIYHApOJHOTO COK3a
TGOpeTH‘{CCKOﬁ 158 HpHKJIa)IHOfI XUMHUHU N TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA BCUICCTB,
OTHOCAIIUXCSI K H3quHHBIM KjJ1accamM OpFaHquCKHX 158 HeOpFaHI/I‘IGCKI/IX
COCTMHEHNH

3.2

XMMHMUYECKYI0 CHMBOJIUKY JJISi COCTaBJ€HUS (OpMYyJ HEOPraHWYECKUX
BEILECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEpPHYTHIX, COKPAILIEHHBIX U
CKEJIETHBIX) (OpMyJT OpraHMYECKUX BEIIECTB

CdopMHpOBaHHOCTH YMEHHS KIACCU(DUITUPOBATH:

4.1

HEOpPraHMYeCKHe BEIECTBa, CAMOCTOATEIbHO BbIOMpPATh OCHOBAaHUS H
KpUTEPUH JUIs KJIacCU(UKALNN N3Y4aeMbIX XUMHUECKUX 00bEKTOB

4.2

OpraHMYEeCKHWEe BELIECTBA, CAMOCTOSTEIbHO BHIOMpAaTh OCHOBAaHUS U
KpUTEPUHU JUI KJIacCU(UKALNN N3YYaeMbIX XUMHUECKUX 00BEKTOB

4.3

M0 Pa3IMYHBIM TpHU3HAKaM (YHCIY M COCTaBYy pPEarupyrolinX BEIIECTB,
TETIOBOMY 3(QQeKTy peakiuu, HW3MEHEHUIO CTENeHEeW OKHCICHHS
3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIaCTUIO KaTajnu3aTopa)

ChopMHUpPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y)KJICHHOM COCTOSTHUM) U MOHOB XMMHYECKUX
aneMeHToB 1 - 4 nepuonoB Ileprnoanueckoit cucrtemsl J[.1. MenneneeBa u
UX BaJCHTHBIE BO3MOKHOCTH, MCIIOJIb3YS TOHATHS S-, P-, d-3IIEKTPOHHBIC
opOuTa N, SHEPrEeTUIECCKUE YPOBHU

C(bOpMI/IpOBaHHOCTB YMCHUA 00BICHATE 3aKOHOMCPHOCTH HN3MCHCHUS
CBOMCTB XHMMHUYECKHX DIIEMEHTOB U O6p33yeMI>IX MU COCI[I/IHCHI/Iﬁ 8 (6]
nepuojam v rpymiiam

C(I)OpMI/IpOBaHHOCTB YMCHHA  COCTABJIATH  YPABHCHHA  XHUMHYCCKHX
peaKHI/Iﬁ " PACKPBIBATh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ nocpeACTBOM COCTAaBJICHUA
QJICKTPOHHOT'O OayraHca 3TUX peaKI_II/Iﬁ

7.2

YpaBHEHUs pEaKUMHd pasiWYHbIX THUIOB; TMOJHBIE M COKpAlleHHbIE
yYpaBHEHUs peaklii MOHHOTO OOMEHa, YYUThIBasl yCIOBHUS, IPU KOTOPBIX
9TH peakLUu UAYT 10 KOHIIA

7.3

peakuMii THIpOJIM3a, peaknuid KOMILIeKCooOpa3oBaHUsl (Ha IpUMepe
TUAPOKCOKOMIIJIEKCOB IIMHKA U aJIFOMUHUSA)
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CdhopmupoBaHHOCTH YMEHUS MTOATBEPIKIATH:

8.1

HAa KOHKPETHBIX IIPUMEPAaX XapaKTep 3aBMCUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH ~ OPTraHMYECKUX COCIAMHEHUH OT KpaTHOCTM M  THIIA
xoBaneHTHo# cBsasu (O~ m T-CBASM)| piapmmoro BiamsHus atoMoB M
IPYIIl aTOMOB B MOJIEKYJaX, a TaKkKe OT OCOOEHHOCTEH peann3anuu
Pa3IUYHBIX MEXaHM3MOB POTEKAHUS PEAKIIUI

8.2

XapaKTEpHbIE XUMHYECKHE CBOWCTBA BEUIECTB COOTBETCTBYIOIIMMH
JKCIIEPUMEHTAMMU U 3alIUCAMH YPABHEHUN XUMUYECKUX PEAKIUI

ChopmMupoBaHHOCTh YMEHMSI XapaKTepu30BaThb COCTaB U BaxKHeine
CBOMCTBa BEUIECTB, MPHHAUICKAININX K OIpPEIENIEHHbIM KjaccaM U
rpynnaM COeAMHEHUN (TPOCThIE BEIIEeCTBA, OKCHJIbI, TUAPOKCUIBI, COJIH;
YTJ€BOAOPOIbI, MPOCThIE APUPBI, COUPTHI, (HEHOJIBI, AJIbJETHU/IbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIOKHBIE A(PHUPbI, KUPBI, YIIEBOJbl, AMHUHBI,
AMUHOKHCIIOTBI, OEJIKN)

10

ChopmMupoBaHHOCTh YMEHHSI MPOBOJAUTH PACUYETHl IO XUMHYECKUM
dbopMynaM U ypaBHEHHUSM XHUMHUYECKUX PpEaKIHH C HCIOJIb30BaHUEM
(bu3NYECKUX BETNYHH:

10.1

Macchl (00beMa, KOJTMYeCTBa BEIIEeCTBA) MPOAYKTA PEAKIIUU, €CIIA OJTHO U3
WCXOJHBIX BEIIECTB JAaHO B BHJE PACTBOpA C OMPEACICHHOW MacCOBOM
JI0JICH paCTBOPEHHOTO BEIIECTBA WJIH JAHO B M30BITKE (MMEET PUMECH )

10.2

MacCOBOMW MM 0OBEMHOM JI0JTH, BBIX0/1a TTPOIYKTA PEAKIIUN

10.3

TEIJIOBOTO 3 deKTa peakimit

10.4

00BEMHBIX OTHOIIIEHHI T'a30B

10.5

110 HAXOXJICHUIO XUMHWYECKON (bOpMyan BE€IIECTBa

11

Brnanenue cucteMoil 3HaHUMN O METOJaX HAYYHOTO TO3HAHMS SIBJICHUN
MIPUPO/IbI, UCIIOJIB3YEMbIX B €CTECTBCHHBIX HAayKax U YMEHHE NMPUMCHSTH
9TU 3HAHUS TPH SKCICPUMEHTAIBHOM HCCICOBAaHUN BEIIECTB W IS
OOBSICHCHUS XUMHUYECKHX SBJICHUH, HMCIOIIMX MECTO B IPHPOJC,
MPAKTUYECKOM JIEATETLHOCTH Y€JIOBEKA M B IIOBCETHEBHOM KU3HU

12

ChopmupoBaHHOCTh yMEHHSI TMPUMEHSATH (UCIOJIB30BATh) 3HAHUS O
COCTaBe M CBOWCTBax BEIIECTB JUISI JKCIEPUMEHTAIbHON IPOBEPKU
TUINOTE3 OTHOCUTEIFHO 3aKOHOMEPHOCTEM MPOTEKaHUS XUMHUYECKHX
peakuuii M MPOTHO3MPOBAHUS BO3MOXKHOCTEM MX OCYIIECTBICHUS;
CUCTEMHbIE XMMHUYECKHE 3HAHHUS i1 OOBSICHEHHS U MPOTHO3UPOBAHUS
SIBJICHUM, HWMEIOIIUX €CTECTBEHHOHAYUYHYIO NPUPONYy; A NPUHITHS
IPaMOTHBIX PEIIeHUN POOIeM B CUTYAIIUIX, CBA3aHHBIX C XUMUEH

13

C(I)OpMI/IpOBaHHOCTB YMCHHA IUUIAaHUPOBATH W IMIPOBOJUTH XUMHYECKUM
OKCIICPUMCHT (HOJ'Iy‘ICHI/IC U HU3YyUYCHUC CBOICTB HCOPraHNU4YCCKUX U
OpPraHU4YCCKUX BCIICCTB, Ka4YCCTBCHHEIC pcakunn YIJIEBOAOPOAOB
PAa3JIMIHBIX KJIACCOB MW KHUCIOPOACOACPKAINIUX OPraHNYCCKHUX BCUICCTB,
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pelIeHHE 3KCIIEPUMEHTAIBHBIX 33124 M0 PACIIO3HABAHUIO HEOPraHUUECKUX
M OpraHMYecKHX BEIIECTB) C COOJIIOJICHUEM TMpaBuiI 0Oe30IMacHOTO
oOpamieHuss ¢ BemecTBAaMH U Ja0OpaTOpHBIM  00OpYIOBaHHEM;
(bopMynMpOBaTh LENN UCCIEAOBAHUS;, MPEACTABIAATh B Pa3NIU4HON (popme
pe3ysbTaThl  OKCIIEPUMEHTA,  aAHAJIM3MPOBAaTh M OICHHUBATh  HMX
JOCTOBEPHOCTD

14

ChopMUpOBaHHOCTh yYMEHHS OCYIIECTBIIATH IIEJICHANPABICHHBIN TMOUCK
XMMHMYECKON MH(OpMaLMK B pa3IMyYHbIX UCTOUYHUKAX (Hay4dHast U y4eOHO-
Hay4yHas JUTepaTypa, CPeICTBAa MacCOBOM mHpopMaIuu, ceTb HTepHET 1
Jpyrue), KpPUTUYECKH aHAIM3HpPOBaTh XMMMYECKYH0 HH(pOpMaluio,
nepepadbaTbiBaTh €€ W MHCIOJIb30BaTh B COOTBETCTBUU C IOCTaBJIEHHOM
y4eOHOI 3a1auei

15

CpopMHUpPOBAHHOCTH  YMEHHUSI TPOTHO3UPOBATh, AHAJU3UPOBATH W
OIIEHUBAaTh HWH(OpPMAIUIO C TO3UIUN SKOJOTUUECKOW OEe30MacHOCTH
MOCJIEACTBUN OBITOBOM W TPOU3BOJCTBEHHOUN MEATEIHOCTH YEJIOBEKa,
CBA3aHHOM ¢ TmepepaboTKON BewiecTB; CHOPMUPOBAHHOCTH YMEHUMN
0CO3HAaBaTh OMACHOCTH BO3/ICHCTBHSI HA )KUBBIC OPTraHU3MBbI OMIPEACITICHHBIX
BEIIECTB, TIOHWMAs CMBICT TIOKa3aTels TMPEAeTbHOW  JAOMyCTUMOM
KOHIICHTPAIIUM, WU TOSCHITH Ha TPUMEpax CIOCOObl YMEHBIICHUS H
MPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBHUS HAa OPraHU3M YeJIOBEeKa

IlepeyeHnb 3J1eMEHTOB coliepkanusi, mnpoBepsieMbix HA EI'D no xumuu

Kon

[IpoBepsieMblii 37IEMEHT COEpKaHUS

TeopeTI/IquKI/Ie OCHOBBI XMMHUH

11

Crpoenune BemiectBa. CoBpeMeHHas MOJIENb CTpoeHUs aroMa. Pacmpexnenenue
AJIEKTPOHOB 1O SHEpreTHYeckuM YpoBHAM. Kitaccupukanus XuMUYECKHX
35eMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTeTUYECKUX YPOBHEH aroMoB (s-, p-, d-
ameMeHTOB). OCHOBHOE€ M BO30YXKJEHHOE COCTOSIHUS aTOMOB. OJEKTPOHHAS
KoH(purypauus aroma. BaneHTHbIE 3IEKTPOHBI

1.2

[lepuonuueckas cucrtemMa xumudeckux diemeHToB .M. Mengeneesa.
Ouznueckui cMbica [lepuoanueckoro 3akona J[.M. MengeneeBa. [lpuunHbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIMHEHUH IO
nepuoJaM M rpynmnamM. 3aKOHOMEPHOCTM B M3MEHEHMM CBOMCTB MPOCTBIX
BEIIECTB, BOJIOPOJIHBIX COSTUHEHUM, BBICIIIUX OKCUIOB U THPOKCHIOB

1.3

BaneHTHOCTE. BHCKTpOOTpI/IHaTCJIbHOCTB. CreneHb OKHUCIICHUSA

1.4

Buasl xumMu4deckol CBSA3HU (KOBaﬂeHTHaH, HOHHAasA, MCTAIJIINYCCKasd, BO,[[OpOI[HaH)
1N MCXaHU3MBbI €C 06pa30BaH1/15{. Me)KMOJ'IeKYJ'ISIpHLIe B3aUMOJIeUCTBUA. BemecTBa
MOJICKYJIAPHOTO U  HCMOJICKYIIIPDHOTO CTPOCHUA. Tunel KPUCTATINIMICCKUX
PCHICTOK. 3aBHCHMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ PCUHICTKU

1.5

XuMu4eckass — peaxifusl. Knaccuduxarms XUMHYECKUX  peakIuit B
HEOPraHMYeCKOM U OPraHUYeCKOM XMMHUU. 3aKOH COXPaHEHUS MacChl BEILIECTB

1.6

CKOpOCTL peaKknuu, €€ 3aBUCUMOCTDb OT PA3JIMYHBIX (baKTOpOB
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1.7

TennoBbie 3G heKTH XUMUYECKUX peaknuid. TepMoxuMudeckue ypaBHEHUS

1.8

OOpatuMmblie peaknuu. XUMHYECKOe paBHOBecHe. DaxkTopbl, BIUSIOMIAE Ha
COCTOsIHME XuMH4eckoro pasHosecus. [Ipunnun Jle [latense

1.9

OnekrponuTudeckas aucconuamnus. CunbHble W ciabbie AmekTposuThl. Cpena
BOJHBIX pPAaCTBOPOB BEIECTB: KHUCAs, HEWTpalbHas, ImienovyHas. CTerncHb
nucconuanuu. Peakiuy HoHHOro 0OMeHa

1.10

IMaaponus coneit. MonHoe npousBeaeHne Boasl. Bomopoaneril nmokaszarens (pH)
pacTBopa

111

CrniocoObl BeIpake€HHs KOHLEHTPALUU PACTBOPOB: MAacCOBast JOJISI PACTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsi KOHIEHTpanus. HachlllleHHble U HEHAaChIILEHHBIE
pacTBOpBI, pacTBOpUMOCTh. Kpucramioruaparsl

1.12

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIE peakinu. [loBeneHne BemecTB B cpeaax C
pa3zabiM 3HaUeHHeM pH. MeTopl anekTpoHHOTrO OanaHca

1.13

DIIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIECH

OCHOBBI HEOPraHNYECKON XUMHUH

2.1

Knaccudukanus HeopraHudeckux coenrnHeHnii. HoMeHknaTypa HeopraHu4ecKux
BEIIECTB

2.2

XWMHYECKHE CBOWCTBA BAXHEHIIMX METAIOB (HATPHUM, Kaauil, KaJbIIUMH,
MarHui, ajJlOMUHUM, IIWHK, XpOM, Xeje30, MelIb) W uX coeaumHeHuil. OOmue
CrocoObI MOJTyYEHUS METAIIJIOB

2.3

XWMHYECKHE CBOWCTBA BAXHEUIIUX HEMETAUIOB (TaJOTE€HOB, CEPhI, a30Ta,
docthopa, yrimepoga W KpeMHHs) M HUX  COCIUHEHUH  (OKCHJIOB,
KHUCJIOPOCOACPIKAIIMX KHCIIOT, BOJOPOIHBIX COCAMHEHUI )

2.4

I'enetnyeckas cBI3b HCOPraHNMYCCKUX BCIICCTB, IIPHUHAMICKAIINX K PA3JIMYHBIM
KJj1accaM

2.5

I/I,Z[eHTI/I(bI/IKaHI/IH HCOPraHUYCCKUX COG,I[I/IHGHPlﬁ. KauecTBeHHBIE pCaKluu Ha
HCOPraHU4YCCKHUEC BCIICCTBA U HOHBI

OCHOBEI OpFaHquCKOﬁ XHUMHH

3.1

OCHOBHbBIE TIOJIO)KEHHSI TEOPUM XUMHYECKOTO CTPOEHUS OPraHUYECKUX
coenuHeHuil A.M. byrtnepoBa. YTriepoaHbIi CKeNeT OPraHWYeCKOW MOJIEKYJIbI.
KpatHocTs xumuueckoit csasu, O~ u T-CBABHM  gpd. sp?- sp-rubpuamsanun
opOuTaneil aToMOB yriepoja. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XHMHYECKOTO
cTpoeHus MoJiekyll. ['omonoru. I'omonmornyeckuit psaa. M3oMepust 1 n30Mepbl

3.2

[Tonsitne o  dynkuuoHanpHOW  Tpymme.  OpueHTanmoHHble  dPQPEeKThI
3aMeCTUTEIIEN

3.3

Hpe,Z[CTaBJ'IeHI/IC (O) KJ'IaCCI/I(I)I/IKaI_II/II/I OpPraHN4YeCKUuX BCHICCTB. HOMCHKJ'IaTypa
OpPraHU4YCCKUX CO€IUHECHUI (CI/ICTeMaTI/I‘-ICCKaSI) U TpHUBUAJIBHBIC HA3BAHUA
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Ba)KHEUILINX MTPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOOHOpAMKANBHBIA M HMOHHBIM MeXaHU3Mbl peakuuu. llonsTHe o
Hykieoguie u anekrpoduie. [Ipasmio Mapkosuukosa. [IpaBuno 3aiiiieBa

3.5

Ankanpl. XMMHUYECKHE CBOMCTBA aJIKAHOB: raJIOT€HUPOBAHME, ACTHIPUPOBAHHUE,
TEPMUYECKOE pa3JIOKEHUE, KPEKHHI, H3oMepusanus, ropenue. Ilomyuyenue
ankaHoB. [{uxioankanel. Chnenuduka CBOWCTB IUKIOAIKAHOB C  MaJlbIM
pasmepoM nukia. Peaknuy npucoeIMHEeHNs U paAuKaIbHOTO 3aMEILCHUS

3.6

AnkeHbl. XMMHUUYECKHE CBOMCTBA: PEAKIIUU MPHUCOCTUHEHUS (TaJIOT€HHUPOBAHUE,
TUAPUPOBAHUE, TUAPOTAIOTCHUPOBAHMUE, THUApPATAIMS), TOPEHUS, OKUCICHHUS W
nonumepu3anuu. [lpombiniuieHHbIe W JabOpaTOpHBIE CHOCOOBI  MOTYYCHUS
AJIKEHOB

3.7

AnkagueHpl. XUMHUYECKHE CBOMCTBA QJIKaJUWEHOB: PEAKUUUA MPHUCOCAUHEHUS
(rumpupoBaHHe, TajJOreHUPOBAHUE), TOpEeHUs U mnonuMmepuszanuu. [lonyuenue
aJIKaJINEeHOB

3.8

AnkuHbl. XUMHUYECKHE CBOMCTBA: pPeaKUMH MPUCOEAUHEHHUs (TaJoreHUpPOBaHHE,
TUAPUPOBAaHUE, TUIpATAlUs, THIPOTaJIOT€HUPOBAHUE) KaK CIOCO0 MOJIy4eHUS
MOJMMEPOB M JIPYIMX IOJIE3HBIX MpPOAYKTOB. Peaknum 3amenienus. ['opeHune
aleTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHU JUIsSl CBAPKH U PE3KU
MeTajuioB. [Ipumenenne aneruneHa

3.9

Apenbl. XWMHYECKHE CBOWCTBAa OCH30JIa: pEaKIWH  DJIEKTPO(OUILHOTO
3aMelleHus, NpucoenuHeHus: (TUIpUpPOBaHHE, TalloreHupoBaHue). Peakuus
ropeausi. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB Toiyosa. [lomyuenue OeH3ouia.
OcoOCHHOCTH XUMHUYECKHX CBOWCTB cruposia. [lommmepmsaius cTupoJa.
CriocoOblI mosTydeHus: U IpUMEHEHUE apOMaTUYECKUX YTIIEeBOA0POIOB

3.10

Cnuptel. IIpenenbHble OJHOATOMHBIE CIOUPTHI. XHUMHYECKHE CBOMCTBA:
B3aMMOJICHICTBHE C HATpUeM KaK CHoco0  yCTAHOBJICHHMS — HAJIAYHS
THAPOKCOTPYIIIBI, C  TaJOT€HOBOJOPOJAMH  KaK  CIIOCOO  IMOJTydYeHHS
pacTBOPUTEINICH, BHYTPH- U MEKMOJIEKYIISIpHAsI AeTuapaTanus. Peakiys ropeHus.
[TonydeHnue o3TaHONA: peakuus OPOKEHHsI TIFOKO3bI, THIApaTalus dTHIICHA.
DTWICHIJIMKOIb U TJWILEPUH KAaK MPEICTaBUTENN MPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

denosi. XuMmuueckue cBoicTBa (eHosa (peakiuu ¢ HATpUEM, THAPOKCHIOM
Hatpus, 6pomom). [lonydyenue denona

3.12

Anpaeruapl. XUMUYECKUE CBOWCTBA IMPEENbHBIX albJECTHI0B: T'MIPUPOBAHUE;
KayeCTBEHHbIE PEAKLIMU Ha KapOOHWIbHYIO Tpynmy (peakius '"cepeOpsHOro
3epkana”, B3aumozencTBue ¢ ruapokcuioM meau (II). Iomydyenue npenenbHbIX
QIBJIETUJIOB: OKHCJIEHUE CIUPTOB, THUApaTanus aneTuiaeHa. AILIETOH Kak
MpeCTaBUTENb KETOHOB. OCOOEHHOCTH PEaKIIMK OKUCIIEHHUS alleTOHA

3.13

Kap6OHOBLIe KHUCIOTEl. XHUMHYECKHE CBOMCTBaA MMpEACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX Kuca0T. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypaBLHHOﬁ KHUCJIOTBI.
HonyquI/Ie NpEaACIIbHBIX OAHOOCHOBHBIX Kap60HOBLIX KHUCJIOT: OKHCICHHUC
AJIKaAHOB, aJIKCHOB, MEPBHUYHBIX CIHUPTOB, aJIbACTHIOB. Bricmie MNpEACIIbHBIC U
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HemnpeenbHbIe KAPOOHOBBIC KUCIIOTHI

3.14

Cnoxuble 3¢upsl U kupbl. CrnocoObl TONYYEHHS CIIOKHBIX  3(QHUPOB.
O6patumoctps peaknuu dStepudukanuu. [IprMeHeHUe CIOXKHBIX 3PHPOB B
NUIIEeBOH M map(roMepHON MPOMBINUIEHHOCTH. JKUpPBI KaK CIOXKHBIE 3()UPHI
[JIMLEPUHA W BBICHIUX KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOIICTBA MKUPOB:
TUPUPOBAHUE, OKHUCJIEHHE. ['Maponu3, WiIM OMBUIEHHE, >KUPOB Kak Crocod

MIPOMBIIIIJIEHHOTO MOJIy4YEHHS COJIEH BBICIIMX KapOOHOBBIX KHUCIIOT. Mbuia kak
COJIM BBICIIUX KAPOOHOBBIX KUCIOT

3.15

XUMHUYECKHE CBOMCTBA TIIOKO3BI: pEAKIUU C YY4acTHEM CIHPTOBBIX U
aNbJIErMIHON TPYII U MOJIOYHOKHCIOEe OposkeHue. IIpuMeHeHue TIioKo3bl, ee
3Ha4YCHHE B KU3HEACATEIHHOCTH OpraHu3ma. Jlucaxapusl: caxapo3a, MajabTo3a.
BoccranaBnuBaronie W HEBOCCTAHABIMBAIOMIME Jaucaxapuabl. [ 'maponm3
mucaxapunoB. [lommcaxapuabl: Kpaxmai, riukoreH. CTpoeHHe MaKpOMOJEKYI
Kpaxmala, TJIMKOTeHa W MeJUTio03bl. (Du3uueckne CBOWCTBA Kpaxmala M
HEJUTIONI03bl. XMMHUYECKHE CBOMCTBAa Kpaxmaia: THIpPOJIN3, KadyecTBEHHAs
peaknus ¢ HoAoM. XHMHUYECKHE CBOMCTBA IEJUTIONO3BI: TUAPOIN3, TOTyIeHUE
s¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aIeTaTHBIN IIEJIK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHHWS: PEAKIUU C BOJAOW, KUCIOTAMH,
peaKHI/Ifl FOpeHI/Iﬂ. AHI/IJ'II/IH KakK HpeI[CTaBI/ITeJ'IB apOMaTI/IquKI/IX AMHUHOB.
XWMHUYECKHE CBOWCTBA AaHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOMN
BOJIOM, okucienue. [lomydyeHne aMHUHOB aIKWJIMPOBAHWEM aMMHaKka U
BOCCTAHOBJIEHHEM HUTPOIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMUHOKHCIIOTBI W O€JIKH. AMHMHOKHCIOTHI KaK aM(OTEpHBIE OPraHUYCCKHE
coenuHeHus. OCHOBHBIC AMHUHOKHUCIIOTBI, OOpa3ylomue OelKh. XHUMHYCCKUE
CBOMCTBa OCJIKOB: TMIPOJIN3, JCHATYpalUs, KauyeCTBCHHBIC (IIBETHBIC) PCAKIIUU
Ha OeIKu

3.18

CrpoeHue M CTpPYKTypa MOJHMMEPOB. 3aBHUCHUMOCTh CBOWCTB IIOJMMEPOB OT
cTpoeHus: Mosiekyld. OCHOBHBbIE CHOCOOBI MOJIy4€HHS BbICOKOMOJIEKYISPHBIX
COEIMHEHUI: peakuy MOoJUMepu3alMu U HoJuKoHAeHcanuu. Knaccudukarms
BOJIOKOH

3.19

I/I,Z[eHTI/I(bI/IKaHI/IH OPraHu4CCKuXx COG,I[I/IHGHPlﬁ. Pemenue OKCIICPUMCHTAJIbHBIX
3a/lad Ha pacCIlIO3HABAHUC OPraHUYCCKUX BCIICCTB

3.20

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH OPraHNYICCKUX COCIMHECHU I

XUMHS U )KU3Hb

4.1

Xumusi B TNOBceAHEBHOM »xu3HuU. IlpaBuma Ge3omacHOW pabOTBI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPECTBAMU OBITOBOM XMMUHU

4.2

XUMUs U 310pOBbE. XUMHS B MEAULMHE. XUMHSA U CEIIbCKOE XO35AMUCTBO. XUMUS
B MIPOMBIIUIEHHOCTH. XUMUS U DHEPTeTUKA: TPUPOIHBIN U MOMYTHBIN HeTAHOM
ra3pl, WX cocTaB u wucnoib3oBanue. CocraB Hedptu u ee mepepaboTka
(MpupoIHBIE UCTOYHUKHU YTIIEBOIOPOJIOB)
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4.3 XUMHUS M DKOJOTHs. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl U €ro
nocnencTBus. Oxpana ruapocdepsl, MOYBBI, aTMOChepsl, (GIopsl U ¢GayHbl OT
XUMHUYecKoro 3arpsisHeHus. IIpobimema OTXOJOB M MOOOYHBIX IPOJIYKTOB.
AJNbTepHATHBHBIE UICTOYHUKHU SHEPTUH

4.4 OO0wue mpencTaBieHHs] O MPOMBIIUIEHHBIX CIOCO0AaX MOJIyYEHUS XMMHUYECKHUX
BEILIECTB (Ha IpHUMEpe MPOU3BOJICTBA aMMHUaKa, CEpHOMl KHUCIOTHI). YepHas u
uBerHas  merauryprus.  Crekio M CWIMKarHas  IPOMBILUIEHHOCTb.
[IpombiuienHass  opranuueckass  xumus.  Celpbe A8 OpraHUYecKou
MIPOMBIIIJIEHHOCTH

) Tumel pacyeTHbIX 337184

5.1 Pacuersl Macchl BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY

BEIIECTBA, MACCE UM 00BEMY OJJHOTO U3 YUYaCTBYIOIIUX B PEAKIIMU BEIECTB

5.2 Pacuers! TemioBoro 3¢ dexra peakuuu

5.3 Pacyetsl 00BEeMHBIX OTHOLIEHHUH ra30B MPU XUMHUECKUX PEAKIIUAX

5.4 Pacuetrsl Maccel (0ObeMa, KOJMYECTBAa BELIECTBA) MPOAYKTOB PEAaKIUH, €CIIU
OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

55 Pacuerst maccoBoi WM OOBEMHOW J0JM BBIXOJA TMPOIYKTa PEAKIHH OT
TEOPETUICCKH BO3MOMKHOTO

5.6 Pacuetsr Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTAa PEAKIIUU, €CIIH OTHO
W3 BEUIECTB JaHO B BHUAEC pacTBOpa C OINPEACICHHOW MacCOBOM JOJIeH
PacTBOPEHHOTO BeIlleCTBa

5.7 Pacuetsl ¢ wucnonp3oBaHMEM MOHATUM  "mMaccoBass nons", '"MonsipHas
KOHIeHTpanus", "pacTBOPUMOCTD"

5.8 Haxoxnaenue MosekynsipHoi (OpMysbl OpPraHUYECKOTO BEIIecTBa IO €ro
IUIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, WM IO
MPOJIyKTaM CrOpaHus

4. TEMATUYECKOE IINTAHUPOBAHUE

Temarnueckoe miaaHupoBaHue no yueOHomy mpeamery «XHMMMUS» coctaBieHo ¢ yderom pabodeit

IporpamMmsal BOCIIUTAHUSA C YKA3aHUECM KOJIMYECTBA YaCOB, OTBOJUMBIX Ha OCBOCHUC KaXXJIOM TEMBI.

BocnurarensHbI TOTEHIMA JAHHOTO yqe6H0ro npeaMeTa Ha YPpOBHC CPCAHECTO 061uer0 06pa303aH1/1;1
obecreyuBaeT peai3aliuio CICAYHOINUX LEJICBLIX IMPUOPHUTCTOB BOCIIUTAHUA 06yqa}011mxc;1 H IpCKAc

BCCro, HCHHOCTHBIX OTHOIICHUM:

IleneBble OPHEHTHPDI

1. I'pazknpaHcKoe BOCIUTAHHE

OCO3HAHHO  BBIPAKAIONIMA CBOK  POCCHHMCKYI0 TPaXIAHCKYK  IMPHHAUICHKHOCTh
(MIEHTUYHOCTh) B TIOJHMKYJIBTYPHOM, MHOTOHAIIMOHAJIHPHOM M MHOTOKOH(ECCHOHATHLHOM
POCCHIICKOM 00IIIeCTBE, B MUPOBOM COOOIIIECTBE;

CO3HAOIIMI CBOE €IMHCTBO C HapoJoM PoccHu Kak MCTOYHMKOM BJIACTH U CYOBEKTOM
TBICSYCIICTHEH POCCHICKOI rOCy1apCTBEHHOCTH, ¢ POCCHIICKHUM rocy1apcTBOM, OTBETCTBEHHOCTh
3a ero pa3BUTHE B HACTOSIIEM M OyIylmieM Ha OCHOBE MCTOPHUYECKOTO IMPOCBEIICHHUS,
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c(OPMHPOBAHHOTO POCCHIICKOTO HALIMOHAIBHOTO UCTOPHUUECKOTO CO3HAHUS;

NPOSIBISIIOIIMNA  TOTOBHOCTh K 3am(uTe POXWHBI, CIOCOOHBIM apryMeHTHPOBAHHO
OTCTaWBaTh CYBEPEHUTET M JOCTOMHCTBO Hapona Poccum u  Poccuiickoro rocynapcrsa,
COXpaHATh U 3alIMINATE HCTOPUUYECKYIO IIPABY;

OPUEHTUPOBAHHBIN HA aKTMBHOE I'PaXkKJAAHCKOE y4acTHE HA OCHOBE YBAKCHMs 3aKOHA U
IIPaBOIOPSIIKA, IIpaB U CBOOO COrpax/iaH;

OCO3HAHHO M JIEATEJIbHO BBIPAXKAIOIIMN HENpUsATHE J000H JUCKPUMHUHAIMMU IO
COLIMAJIbHBIM, HAallMOHAJIBHBIM, PACOBBIM, PEJIUTMO3HBIM IpPU3HAKAM, MPOSIBICHUN 3KCTPEMU3MA,
TeppopHU3Ma, KOPPYILHH, AHTUTOCYJaPCTBEHHOM AEATEIbHOCTH;

o0Naaromuii  ONBITOM TPAKIAHCKOH  COIMATBHO 3HAYUMOM  JICATENLHOCTH (B
YYEHMYECKOM  CaMOYIIPABIECHUH, BOJOHTEPCKOM  JIBU)KEHHMM, OKOJIOTMYECKHMX, BOEHHO-
MAaTPUOTHYECKUX U JIpyrre 00beIMHEHUSX, aKLIUIX, IPOrPAMMAX).

2. HanHOTI/I‘ICCKOC BOCIIUTAHUE

BBIPAXKAIOLUI CBOK HAIMOHAJIBHYIO, STHUYECKYIO IPUHAJUIEKHOCTh, IPUBEPKEHHOCTD K
POJIHOM KyJBTYpE, JIF00OBb K CBOEMY HApOLy;

CO3HAIOIIMKM ITPUYACTHOCTh K MHOTOHalMOHalIbHOMY Hapoxy Poccuiickoit @enepannu,
Poccuiickomy OTeuecTBy, pOCCUHCKYIO KYJIbTYPHYIO HACHTUYHOCTD;

MPOSIBISIOIINAN JEATENBHOE EHHOCTHOE OTHOLIEHHWE K HCTOPUYECKOMY M KYJIbTYPHOMY
HAaCJEANI0 CBOETO M JPYrux HapoaoB Poccum, TpaguuusaMm, npa3gHUKaM, MAMATHUKAM HapoJOB,
IIPOKMBAIOIIMX B POJHOU cTpaHe - Poccuu;

MPOSIBIIAIOMIMKA  yBOKEHHE K COOTEUYECTBEHHUKAM, MPOXKHUBAIOIIMM 32 pPYyOeKoM,
MTOJUICPKUBAIOIIMM UX MpaBa, 3alIUTy MX MHTEPECOB B COXPAHEHUU POCCUNCKOW KYyIbTYpHOU
WUJICHTUYHOCTH.

3. IlyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE

MPOSBJISIIOIINN TPUBEPKEHHOCTh TPAJAUIIMOHHBIM JTYXOBHO-HPABCTBEHHBIM II€HHOCTSIM,
KyJIbTyp€  HapOJ0B Poccun C  yd4€TOM  MHPOBO33PEHUYECKOIO, HaAIIMOHAJIFHOTO,
KOH(ECCHOHAIBHOTO CaMOOTIPEICTICHUS;

JNEUCTBYIOIIMIA M OLICHUBAIOUIMNA CBOE MOBEJACHUE U IMOCTYIIKH, MOBEICHUE U TMOCTYNKHU
JIPYruX JIOJEH ¢ MO3UIUN TPAAUIIMOHHBIX POCCUHUCKUX TYXOBHO- HPAaBCTBEHHBIX IIEHHOCTEWU U
HOPM C OCO3HAaHMEM IOCJIEACTBUM TMOCTYIKOB, JEATEIbHO BBIPAXKAIONIMNA HENPUATHE
AHTUT'YMAHHBIX U aCOLMAIBHBIX MOCTYIKOB, MOBECHUS, IPOTUBOPEYAIINX ITUM LIEHHOCTAM;

MPOSIBISAIONINA yBOKCHUE K JKU3HM W JOCTOMHCTBY KaXJOTO 4eJIOBEeKa, CBOOOEC
MHPOBO33PEHUECKOT0 BbIOOpA U CaMOOTPEEICHUS, K MPEICTABUTENISAM Pa3JIMYHbIX 3THHYECKHUX
TpYII, PeUTruil HapoaoB Poccuu, X HAIMOHATBLHOMY JOCTOMHCTBY U PEJIMTHO3HBIM UYBCTBaM C
y4ETOM COOJTFOICHHST KOHCTUTYIIMOHHBIX TIPaB ¥ CBOOOJ] BCEX Ipak/IaH;

MOHUMAIOIIMKA W JACATEIbHO  BBIPAKAIOIMIMUNA  IEHHOCTh  MEKHAIMOHAJIBHOTO,
MEKPEITUTHO3HOTO COTJIacHs JIIOJICH, Hapoa0B B Poccuu, CiOCOOHBINM BECTH TUAJIOT C JIIOJbMHU
pa3HBbIX HAIMOHAJBLHOCTEHW, OTHOIIECHUS K PEIUTUMU U PEIUTHO3HON MPUHAICKHOCTH, HAXOIUTh
oOm1ue 1eau U COTPYIHUYATD IS UX TOCTHKECHUS;

OpPUEHTHUPOBAHHBIM Ha CO3/1aHHE YCTOMYMBOM CEMbU Ha OCHOBE POCCUHCKHX
TPaJAULIMOHHBIX CEMEIHBIX IIEHHOCTEH, MTOHMMaHuUs Opaka Kak COr3a MYXYHHBI U JKSHIIUHBI JIS
CO3[IaHUsI CEMbH, POXKJICHUS U BOCIIUTAHUS B CEMbE JIETEH, HEMPUITHS HACWIHS B CEMbE, YXOJa
OT POJAUTENBCKON OTBETCTBEHHOCTH;

obnamaromuit  cHopMHUpPOBAHHBIMU TPEACTABICHUSIMU O IEHHOCTH U 3HAYCHUU B
OTEYECTBEHHOM M  MHpPOBOM  KyJIbType S3bIKOB W  JUTEparypbl HapoaoB Poccuu,
JEMOHCTPHUPYIOIINN YCTOWYMBBIA MHTEPEC K YTEHUIO KaK CPEACTBY MO3HAHUS OTE€UECTBEHHOU U
MHPOBOH TYXOBHOU KYJIBTYPHI.

4. IcTeTH4YecKoe BOCIIUTAHUE

BLIpa)KaIOH_[I/Iﬁ MNOHUMAHHUEC HNCHHOCTU OTCYCCTBCHHOIO W MHPOBOI'0O HCKYCCTBA,
pOCCHﬁCKOFO U MHUPOBOTI'0 XyJOKCCTBCHHOT'O HACJICIUS ]
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MPOSABJISIFOIIMM ~ BOCIIPUUMYMBOCTD K  Pa3HbIM  BHJIAM  HCKYCCTBA, IOHUMAaHHE
SMOLIMOHAJIIBHOTO BO3JICUCTBUSI MCKYCCTBA, €r0 BIIMSHUSA HA NOBEICHHE JIIOJICH, YMEIOLIHI
KPUTHUYECKH OLIEHUBATh 3TO BIMUSHHUE;

MPOSBJISIIOIINI NOHUMAHUE XYJ0KECTBEHHON KYJIbTYpPhl KaK CPEJACTBA KOMMYHHUKALIUU U
CaMOBBIPDQKEHUS B COBPEMEHHOM OOIIECTBE, 3HAUEHUS HPABCTBEHHBIX HOPM, IIEHHOCTEH,
TpaguLUi B HCKYCCTBE;

OPUEHTUPOBAHHBI HA OCO3HAHHOE TBOPUYECKOE CAMOBBIPAKEHHE, PEATU3ALMI0 TBOPYECKUX
CIIOCOOHOCTEH B pa3HBIX BUIAX HMCKYCCTBA C YYETOM POCCHMCKHX TPAJIUIIMOHHBIX TYXOBHBIX U
HPABCTBEHHBIX IICHHOCTEH, HA 3CTETUIECKOE 00YCTPOUCTBO COOCTBEHHOTO OBITA.

5. ®u3uyeckoe BocnuTanue, GopMHPOBaAHME KYJIbTYPbI 310POBbSI H IMOLHOHAILHOTO
0J1aronoJy4usi

MOHUMAKIINA W BBIPAKAOMNANA B MNPAKTUYECKOW JESITEIBHOCTH UEHHOCTh JKHU3HHU,
3I0POBBbsI U 0O€30MACHOCTU, 3HAYEHWE JMYHBIX YCHJIMH B COXpPAaHEHHUU M YKPEIUICHUH CBOETO
3I0POBBS U 3JI0POBbsSI IPYTUX JIFOJIEH;

COOIOIAIOIMINIM  TpaBWiIa JIMYHOM H OOIIECTBEHHON O€30MacHOCTH, B TOM YHCIIE
0e30macHOTO TOBEJCHUS B MH(DOPMAITMOHHOM Cpejie;

BBIpAXKAIONIMH Ha MPAKTHKE YCTAHOBKY Ha 370pOBBIN 00pa3 >kKU3HU (37I0pOBOE MHUTAHHE,
COOJI0/IEHNE TUTHEHBI, PEKUM 3aHATHH M OT/AbIXa, PETYIAPHYIO (U3UYECKYI0 aKTUBHOCTH),
CTpeMJIeHHE K (DU3NYECKOMY COBEPIICHCTBOBAHUIO, COOMIOMAIONIMNA W TMpOTaraHJIupyrOIIHi
0e30TmacHBI U 3J0POBBIA 00pa3 KU3HU;

MPOSIBJIIONINN CO3HATENIbHOE U 000CHOBAHHOE HEMPHUATHE BPEIHBIX IPUBBIYEK (KypeHUs,
yIOTPeOJIEHUsT aJIKOTOJIsl, HApKOTHUKOB, JIIOOBIX (OpPM 3aBUCHUMOCTEH), AECTPYKTHBHOTO
MoBeJIeHHWsT B oOmecTBe W HU(PPOBOM cpene, MOHMMaHUE WX Bpedaa I (U3HYECKOTO H
MICUXUYECKOTO 3/I0POBbS;

JEMOHCTPHUPYIOIIUN  HABBIKM  pedJIeKCHH  CBOETO  COCTOsSHHUS  ((pU3MUECcKOro,
SMOIIMOHAIBHOTO, TICUXOJOTUYECKOT0), COCTOSHUS JApPYrUX JIoAed C TOYKH 3pEHHUs
0€30MMacCHOCTH, CO3HATENILHOTO YIPABICHUS CBOMM SMOIMOHAIBHBIM COCTOSIHHEM;

pa3BUBAIOIINI CIIOCOOHOCTH alanTUPOBATHCA K CTPECCOBBIM CUTYalUsiM B OOLIECHHUH, B
pa3HbIX KOJIJIGKTHMBAX, K MEHSAIOIMIUMCS YCIOBUSAM (COI[MAIBHBIM, HH(OPMALMOHHBIM,
MIPUPOJTHBIM).

6. TpynoBoe Bocnuranue

YBXKAIOWIUNA TPy, PE3yJIbTaThl Tpyla, TPYAOBBIE U MpOo(decCHOHANbHBIE TOCTUKCHUS
CBOMX 3€MJIIKOB, UX BKJIaJ B Pa3BUTHE CBOETO MOCENICHUs, Kpasi, CTPaHbl, TPYAOBbIE JOCTUKECHUS
POCCHIICKOTO HApOAa;

MPOSIBIIAIOMIUNA CIIOCOOHOCTh K TBOPYECKOMY CO3UIATEIBHOMY COLHMAIbHO 3HAYUMOMY
TpyAdy B JOCTYINHBIX IO BO3PacTy COLMAJIbHO-TPYJOBBIX pPOJNSAX, B TOM UHUCIE
MPEeANPUHUMATENBCKOM IeATEIHbHOCTH B YCIIOBUAX CAMO3aHITOCTH WM HAEMHOTO TPYa;

YYaCTBYIOIIMIA B COLMALHO 3HAYUMOM TPYAOBOM AEATEILHOCTH PA3HOTO BHJIIA B CEMBE,
o0m1eo0pa3oBaTeIbHON OpraHu3aliy, CBOCH MECTHOCTH, B TOM YHCIIE OIIauMBaeMOM TPYZAE B
KaHUKYJSIpHBIE IEPUOJIBL, ¢ YYETOM coOMIOeHHs 3aKoHoqaTenscTBa Poccuiickoit denepannu;

BBIPOKAIOIIUI  OCO3HAHHYID T'OTOBHOCTh K  MOJYYEHHIO  TpOo(deccHoHaTBLHOTO
o0pa3oBaHus, K HEMpPEepbIBHOMY OOpa30BaHUIO B TEUYEHUE MXHU3HM KaK YCJIOBMIO YCIEIIHON
npodeccuoHaIbHON M 00IIECTBEHHON AEATEIbHOCTH;

MOHUMAIOMINKA  crienu(UKy TPYJOBOM JEATEIBHOCTH, PETyIUPOBAaHUS TPYIOBBIX
OTHOILIEHHWH, camMoo0pa30BaHUs M MPOPECCHOHATHHON CaMOMOATrOTOBKM B HMH(OPMAIIMOHHOM
BBICOKOTEXHOJIOTMYECKOM OOIIECTBE, TOTOBBIM YUUThCS U TPYAUTHCSA B COBPEMEHHOM OOIIIECTBE;

OpUEHTHUPOBAaHHBIM Ha OCO3HAHHBIM BBIOOP chepsl TPYIAOBOM, MpodeccnoHaTbHOMI
JeATEIbHOCTH B POCCUMCKOM OOIECTBE C YUETOM JIMYHBIX KU3HEHHBIX IJIAHOB, MOTPEOHOCTEN
CBOEH ceMbH, 00IIeCTBa.

7. IK0JOru4ecKoe BOCIIUTAHUE
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JEMOHCTPUPYIOIINI B TOBEACHUU CHOPMUPOBAHHOCTH SKOJIOTMYECKON KyJIbTYPhl Ha
OCHOBE IOHMMAaHUS BIIMSHMS COLMAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA IPUPOAY, B TOM YHUCIIE
Ha T700aJbHOM YpPOBHE, OTBETCTBEHHOCTh 3a JCUCTBUS B NPUPOJHON Cpeze; BbIPaXKArOLIHiA
NEATEIbHOE HENPUATHE JEWCTBUHM, IPUHOCIIIMX Bpeld IPUPOJE; NPUMEHSIOIMUNA 3HAHUA
€CTECTBEHHBIX U COLMAIBHBIX HAYK JJIS1 Pa3yMHOT0, OEPEXKIMBOTO IPUPOIOTIOIH30BAHUS B OBITY,
0O0IIECTBEHHOM IIPOCTPAHCTBE;

MMEIOIIMM M Pa3BUBAIOIIMK  OINBIT OKOJOTMYECKH HAIIPABICHHOW, MPUPOJOOXPAHHOM,
pecypcocOeperaromei 1esITeIbHOCTH, YIACTBYIOMINN B €r0 NPHOOPETCHUN IPYTUMH JIIOIbMH.

8. HeHHOCTI/I HAYYHOI'o MNO3HAHUSA

JACATCIBHO BI)Ipa)KaIOHII/Iﬁ IMMO3HABATCJIbHBIC UHTCPCCHI B PA3HBIX NPCAMETHBIX o0JacTax ¢
y4€TOM CBOMX MHTEPECOB, CIIOCOOHOCTEM, IOCTHXKCHHIA;

oOnanaroluil IpeICTaBICHUEM O COBPEMEHHOW HaydyHOM KapTUHE MHpA, JTOCTHKEHUSX
HAaYKM M TCXHWKH, aPryMCHTUPOBAHHO BI)Ipa)KaIOHlI/II\/'I MNOHUMAHHUEC 3HAYCHHA HAYKH B KHU3HH
poccuiickoro oOmiecTBa, 00ecre4eHuH ero Oe30MacHOCTH, TYMaHMTApHOM, COLIMAJIbHO-
O9KOHOMHWYCCKOM PAa3BUTHUU POCCI/II/I;

I[GMOHCTpI/Ip}IIOHII/Iﬁ HAaBBbIKKM KPUTHUYCCKOI'O0 MBINIJICHHA, OIPCACIICHUSA )IOCTOBCpHOfI
Hay4yHOU MHQOpPMAIMK U KPUTUKU aHTHUHAYUYHBIX IPEICTABICHUN;

paSBI/IBaIOHH/II\/’I u HpI/IMeHHIOHII/Iﬁ HaBBbIKH Ha6.]'IIO)IeHI/I${, HAKOIUUICHUA U CUCTEMAaTUu3alluu
(akTOB, OCMBICIIEHUS OTbITA B €CTECTBEHHO-HAYYHOW M T'yMaHUTapHOM 00NacTAX MO3HaHMS,
HCCIIEA0BATENBCKOMN AESITEIIBHOCTH.
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2.1

IIpenensHble
YTIEBOAOPOABI —
aJKaHbI

y TOMOJIOTHYECKHH P, TOMOJIOTHYCCKast

Aukasl: o61ias hopmyna
Pa3HOCTh, M30MEPHS, HOMEHKIIATYpa. XUMHUYECKHE CBOWCTBA: TOPEHHE,

pasyoeHne, 3aMeNIeHIe, IETHAPHPOBaHye (Ha MPIMEPE METaHa 1

sTtaHa). [I[ppuMeHeHNe aKkaHOB HAa OCHOBE UX CBOMCTB.

V3Haer: 3JIEKTPOHHOE U MPOCTPAHCTBEHHOEC CTPOCHUE MOJICKYJI aJIKAHOB,
OTJIMYUTECIIbHBIC ITPU3HAKHU AJIKAHOB; IIPUYNHBI MHOFOO6p33H5{ OpPraHn4e€CKux

BCLICCTB,
Hay'-II/ITCHI Ha3bIBaTh aJIKaHBI 110 3aMECTUTEIIBHON HOMEHKIIATYpPE;

OIpeIeIIATh ajKaHbI 0 00IIeH GopMyJie TOMOJIOrHYECKOTO Psijia;

COCTaBJIATh CTPYKTYpHBIC (HOPMYJIbI H30MEPOB AIIKAHOB, HAa3bIBATH

BEIICCTBA IT0 3aMECTUTCIIBHOUM HOMEHKIIATypE

Texyuwmii, TeMaTH4ECKU, HTOrOBBI, IPaKTHYECKUE paboTHI,

KOHTPOJIbHasl paboTta

1. Xumust. O6pazoBaTenbHbIA cair JUIst IIKOJIbHUKOB:
http://www.hemi.nsu.ru/

2.Poccuiickas 3JIEKTPOHHAS IIKOMA:
https://resh.edu.ru/subject/29/10/

3. Enunas KOJUIEKLIUS I poBBIX 00pa3oBaTeIbHBIX

pecypcog:http://school-collection.edu.ru

4.®enepalibHBIHA HEHTP HH(POPMAaIIOHHO-00pa30BaTEIbHBIX PECYPCOB
(OLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html

5. Bee anst yuntens xumuu: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
8.Pokcdopa. Yueonuk. Xumus. URL:https://foxford.ru/wiki/himiya?u
tm_source=foxmedia&utm_medium=media&utm_campaign=media
all_all wiki-himiya&utm_content=27072022 article-chemistry-
online
9.https://educont.ru/
10.06pazoBaTeabHbI
https://www.yaklass.ru/
11.WutepakTiBHas oOpa3oBartenbHas 1miathopma Yuu.py. URL:
https://uchi.ru/

12. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeIbHbIN
koutent. URL: https://educont.ru/

HHTEPHET-TIOPTa «SIKmace». URL:

1,2,4,6,7,8
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2.2

Henpenensusie
YTJIEBOIOPOABI:
AJKEHBI, aJIKaUEHBI,
AJKHUHBI

, TOMOJIOTHYECKHH P,

AJTIKeHBI, aJIKaJueHbl, aTKUHBI: 0011as hopmyia.

[Ipumenenue.

H30MEpUs1, HOMECHKJIaTypa. XUMHUYECKHE CBOMCTBA.

‘V3HaeT: BellleCTBa UX XUMHUYECKHUE CBOKMCTBA B 3aBUCHMOCTH OT X

CTPOCHMUS.
Hay'-II/ITCS{I ONPEACIIATh MPUHAMICKHOCTS BEUIECTB K KJIacCaM

OpPraHN4YCCKUX COCANHCHUHU.

Texkyuuii, TeMaTHYECKHUIA, HTOTOBBIN, IPAKTUYECKHE PaOOTEHI,

KOHTPOJIbHasl paboTa

1. Xumust. O6pazoBaTenbHbIA cair JUIst IIKOJIbHUKOB:
http://www.hemi.nsu.ru/

2.Poccuiickas 3JIEKTPOHHAS IIKOMA:
https://resh.edu.ru/subject/29/10/

3. Enunas KOJUIEKLIUS I poBBIX
pecypcog:http://school-collection.edu.ru
4.®enepalibHBIHA HEHTP HH(POPMAaIIOHHO-00pa30BaTEIbHBIX PECYPCOB
(OLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html

5. Bee st yuntens xumuu: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
8.Pokcdopa. Yueonuk. Xumus. URL:https://foxford.ru/wiki/himiya?u
tm_source=foxmedia&utm_medium=media&utm_campaign=media
all_all_wiki-himiya&utm_content=27072022_article-chemistry-
online
9.https://educont.ru/
10.06pazoBaTeabHbI
https://www.yaklass.ru/
11.WutepakTiBHas oOpa3oBartenbHas 1miathopma Yuu.py. URL:
https://uchi.ru/

12. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeIbHbIN
koutent. URL: https://educont.ru/

00pa3oBaTEBHBIX

HHTEPHET-TIOPTa «SIKmace». URL:

1,2,4,6,7,8
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2.3

ApomaTHueckue
YTJIEBOIOPOABI

ApOMaTI/I‘IeCKI/Ie YTJIEBOAOPOIBI: 06H.[a${, H30MEpUsl, HOMCHKIIaTypa.

Xumnueckue cBoiictBa. IIpnMeHeHHe OeH30J1a Ha OCHOBE €TI0 CBOMCTB.

‘V3HaeT: BellleCTBa UX XUMUYECKHUE CBOMCTBA B 3aBUCHMOCTH OT MX

CTPOCHMUS.
Hay'-II/ITCS{I ONPEACIIATh MPUHAICKHOCTS BEUIECCTB K KJ1acCaM

OpPraHN4YCCKUX COCANHCHUU.

Texyuwmii, TeMaTH4ECKU, HTOrOBBI, IPaKTHYECKUE paboTHI,

KOHTPOJIbHasl paboTta

1. Xumust. O6pazoBaTenbHbIA cair JUIst IIKOJIbHUKOB:
http://www.hemi.nsu.ru/

2.Poccuiickas 3JIEKTPOHHAS IIKOMA:
https://resh.edu.ru/subject/29/10/

3. Enunas KOJUIEKLIUS 1 (pOBBIX 00pa3oBaTeIbHBIX

pecypcog:http://school-collection.edu.ru

4.®enepalibHBIHA HEHTP HH(POPMAaIIOHHO-00pa30BaTEIbHBIX PECYPCOB
(OLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html

5. Bee st yuntens xumuu: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
8.Pokcdopa. Yueonuk. Xumus. URL:https://foxford.ru/wiki/himiya?u
tm_source=foxmedia&utm_medium=media&utm_campaign=media
all_all wiki-himiya&utm_content=27072022 article-chemistry-
online
9.https://educont.ru/
10.06pazoBaTeabHbI
https://www.yaklass.ru/
11.WutepakTiBHas oOpa3oBartenbHas 1miathopma Yuu.py. URL:
https://uchi.ru/

12. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeIbHbIN
koutent. URL: https://educont.ru/

HHTEPHET-TIOPTa «SIKmace». URL:

1,2,4,6,7,8

40



https://multiurok.ru/all-goto/?url=http://www.hemi.nsu.ru/
https://resh.edu.ru/subject/29/10/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him.1september.ru/
http://my.mail.ru/community/chem-textbook/
https://orgchem.ru/
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://educont.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://educont.ru/

IIpuponnsie
HCTOYHHUKH
YIIIEBOLOPOJOB U UX
nepepaboTKa

2.4 3

Cocras u nepepabotka Hedru. Hedrenpoaykrel. ITpupoaHblii ras.
BeH3uH: noHsTHE 06 OKTAaHOBOM YHCIIC.
V3Haer: npupoAHbIe HCTOYHHUKH YTJICBOAOPOAOB U HX HepepaboTKy
Hay4urcs: opraHu30BBIBaTE y4eOHOE COTPYAHHYECTBO U COBMECTHYIO
JESTeNBHOCTD C YUUTEIIeM U CBEPCTHUKAMU; pab0TaTh HHANBUIYAIBHO U

B rpyIe

Texyuwmii, TeMaTH4ECKU, HTOrOBBI, IPaKTHYECKUE paboTHI,

KOHTPOJIbHasl paboTta

1. Xumust. O6pazoBaTenbHbIA cair JUIst IIKOJIbHUKOB:
http://www.hemi.nsu.ru/

2.Poccuiickas 3JIEKTPOHHAS IIKOMA:
https://resh.edu.ru/subject/29/10/

3. Enunas KOJUIEKLIUS I poBBIX 00pa3oBaTeIbHBIX

pecypcog:http://school-collection.edu.ru

4.®enepalibHBIHA HEHTP HH(POPMAaIIOHHO-00pa30BaTEIbHBIX PECYPCOB
(OLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html

5. Bee st yuntens xumuu: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
8.Dokchopa. Yueonuk. Xumus. URL:https://foxford.ru/wiki/himiya?u
tm_source=foxmedia&utm_medium=media&utm_campaign=media
all_all wiki-himiya&utm_content=27072022 article-chemistry-
online
9.https://educont.ru/
10.06pazoBaTeabHbI
https://www.yaklass.ru/
11.WutepakTiBHas oOpa3oBartenbHas 1miathopma Yuu.py. URL:

https://uchi.ru/

12. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeIbHbIN
koutent. URL: https://educont.ru/

MHTEPHET-TIOpTAall «SKnacce». URL:

1,2,4,6,7,8
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3.1

CrupTtsl. PeHon

TpenesbHbIC OTHOATOMHBIE CIIUPTHL: COCTaB, CTPOCHHE, HOMEHKIIATY A,
nzomMepust. [lpeocmasgnenue o 6000poonoii ceazu. druzndeckne cBocTBa

METaHOJIa U dTaHOJIa, UX (1)I/I3I/IOJ'IOFI/I“IGCKO€ JICHCTBHE Ha OpraHusM.
HonyquI/Ie STAaHOJIa 6p0)KeHI/IeM TJIFOKO3BI 1 FHI[paTaHHeﬁ OTUJICHA.

FHI/IHepI/IH KakK Ipe€ICTaBUTEIIb MHOI'OATOMHBIX CITUPTOB.

V3HaeT: Ha3BaHHUSA CITUPTOB 110 Me)KHyHapOHHOf/'I

HOMCHKJIaTYyp€, CTPOCHHE, CBOUCTBA.
Hay‘II/ITCHZ KJ'IaCCI/I(bI/IL[I/IpoBaTI:- CIIUPTHI IO UX aTOMHOCTH.

Texyuwmii, TeMaTH4ECKU, HTOrOBBIH, IPaKTHYECKUE paboTHI,

KOHTPOJIbHasl paboTta

1. Xumust. O6pazoBaTenbHbIH cair JUIst IIKOJIbHUKOB:
http://www.hemi.nsu.ru/

2.Poccuiickas 3JICKTPOHHAs IIKOJIA:
https://resh.edu.ru/subject/29/10/

3. Enunas KOJUIEKLIUS IUQPOBBIX 00pa3oBaTeIbHBIX
pecypcog:http://school-collection.edu.ru

4.DenepalbHbIH LEHTP nH(pOpMaIMOHHO-00pa30BaTENbHBIX
pecypcoB (PLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/
page.html

5. Bee mst yumrens xumun: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
8.®okcdopa. Yueonuk. Xumus. URL:https://foxford.ru/wiki/himiya?u
tm_source=foxmedia&utm_medium=media&utm_campaign=media
all_all wiki-himiya&utm_content=27072022 article-chemistry-
online
9.https://educont.ru/
10.06pazoBaTeabHbI
https://www.yaklass.ru/
11.UntepaktiBHas obOpa3oBaTeibHas Iuiardpopma Yuu.py. URL:
https://uchi.ru/

12. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeabHbIN
koutenT. URL: https://educont.ru/

HHTEPHET-TIOPTa «SIKnacey». URL:

1,2,4,6,7,8
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3.2

AJBIETHIEL
Kap06oHOBBIEC KUCITOTEHI.
CroxHbIe 3QUPHI

qJOpMaJ'IB}IeFI/IlI, AlCTAIBACTUI: COCTaB, CTPOCHUE MOJICKYJI, ITOJTYYCHUE

OKHCJICHUEM COOTBETCTBYIOLINX CITUPTOB, (1)H3PI'-I€CKI/I€ CBOﬁCTBa;

(OKHCIICHHE B COOTBETCTBYIOILYIO KHCIOTY 1

XUMHWYECCKHE CBOUCTBA
BOCCTAHOBJICHHUE B COOTBECTCTBYIOIINU CITUPT

). [lpumenHeHwe axpaernioB Ha

OCHOBEC UX CBOUCTB.

‘V3HaeT: BellleCTBa UX XUMUYECKHE CBOMCTBA B 3aBUCHMOCTH OT MX

CTPOCHMUS.
Hay'-II/ITCS{I ONPEACIIATh NPHUHAJICIKHOCTH BEIIECTB K Ki1accaM

OpPraHN4YCCKUX COCANHCHUHU.

Texkyuiuii, TeMaTHYECKHUIA, HTOTOBBIN, PAKTUYECKUE PaOOTEHI,

KOHTPOJIbHAsl paboTa

1. Xumust. O06pazoBaTenbHbINA cair JUIS IIKOJIbHUKOB:
http://www.hemi.nsu.ru/

2.Poccuiickas 3JICKTPOHHAs IIKOJIA:
https://resh.edu.ru/subject/29/10/

3. Enunas KOJUIEKLIUS I poBBIX 00pa3oBaTeIbHBIX
pecypcog:http://school-collection.edu.ru

4.DenepalbHbIH LEHTP nH(pOpMaIMOHHO-00pa30BaTENbHBIX
pecypcoB (PLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/
page.html

5. Bee anst yuntens xumuu: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
8.®okcdopa. Yueonuk. Xumus. URL:https://foxford.ru/wiki/himiya?u
tm_source=foxmedia&utm_medium=media&utm_campaign=media
all_all wiki-himiya&utm_content=27072022 article-chemistry-
online
9.https://educont.ru/
10.06pazoBaTeabHbI
https://www.yaklass.ru/
11.UntepaktiBHas obOpa3oBaTeibHas Iuiardpopma Yuu.py. URL:
https://uchi.ru/

12. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeIbHbIN
koutent. URL: https://educont.ru/

HHTEPHET-TIOPTa «SIKnacey». URL:

1,2,4,6,7,8
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3.3 VrieBonsl v 1. Xumus. O0pa3oBaTeNnbHBIH calrt IS IIKOJIbHUKOB: 1,2,4,6,7,8
> g3 http://www.hemi.nsu.ru/
gt g é ot = 2.Poccuiickas 3JICKTPOHHAs IIKOJIA:
B E g_ =) % é é https://resh.edu.ru/subject/29/10/
= § g,; I %g 8 3. Enunas KOJUIEKLIUS IUQPOBBIX 00pa3oBaTeIbHBIX
g g%% S 3 & g pecypcog:http://school-collection.edu.ru
§ E g ® : 5 E 3 4.DenepanbHbIit HEHTP HH(OPMAIHOHHO-00Pa30BaTENBHBIX
= ég ERe E[ £ pecypcoB (PLIMOP)
§~ ggx g 2385 E - http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/
nE=08g 5E8¢% £ 5 | page.html
§Eo E 3 £35E 3 = g 5. Bee mst yumrens xumun: http://him.1september.ru
SE=729 8 &g~ 4 = . -
3 83 §E = : S 8% £ g | 6. http:/my.mail.ru/community/chem-textbook/
§8 582 9 o2 E g = 7.Y4ebuuk no opranngeckoit xumun. URL: https://orgchem.ru
5 E Eﬁ 5 o 2 E ,:« & | 8.®okedopa.Yuebnuk. Xumus. URL:https://foxford.ru/wiki/himiya?u
EEE LK = é A & g3 tm_source=foxmedia&utm_medium=media&utm_campaign=media
S5z 8 28 873 ¢ ® | all_all_wiki-himiya&utm_content=27072022_article-chemistry-
SRR £33 % g online
S§EE S5 E 8 = 9.https://educont.ru/
23 § 5 ] : 2 ):n 10.06pa3oBatenbHbIH MHTEPHET-TIOPTA «SIKmace». URL:
S5z s 28 = https://www.yaklass.ru/
S E | g z :E g 11 UnrepaktuBHas obOpas3oBateibHas 1uiathpopma Yuu.py. URL:
S E‘E s 5 = https://uchi.ru/
E E‘ = E 12. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeIbHbIN
a xontent». URL: https://educont.ru/
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4.1 AMUHEL
AMUHOKUCITOTEL. benku

; nonyuenue peakyueil 3uHuna,

W XUMHYECKHUA

1. Xumust. O6pazoBaTenbHbIA cair JUIst IIKOJIbHUKOB:
http://www.hemi.nsu.ru/
2.Poccuiickas
https://resh.edu.ru/subject/29/10/

3. Enunas KOJUIEKLIUS 1 (pOBBIX 00pa3oBaTeIbHBIX
pecypcog:http://school-collection.edu.ru

4.®enepalibHBIHA HEHTP HH(POPMAaIIOHHO-00pa30BaTEIbHBIX PECYPCOB

OJICKTPOHHAA 1IKoJIa:

1,2,4,6,7,8
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. = 9 o = 0]
¥ Eg2F O3 g
X< O = = < x>
= T o T = o@ Q
jas) < = Q
5 - 3 g (OLVIOP)
E5s “E £ 3 s £ o http://fcior.edu.ru/catalog/meta/3/mc/discipline®62000/mi/18/p/p
S8 Eif 2id| PR amehm
% gz % é % % E“E & ’§ 8 5. Bee mst yumrens xumun: http://him.1september.ru
3 & § § 83 TE X E ’§ § § 6. http://my.mail.ru/community/chem-textbook/
E g = i :, § @% % g g = 7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
‘g; 3 SE226x ¥ o & | 8.doxchopa.Yuebnuk Xumus. URL:hitps://foxford.ru/wiki/himiya?u
% 8 E_ ig E" gk g3 tm_source=foxmedia&utm_medium=media&utm_campaign=media
ol-Na E = = 5 5 ° g all_all_wiki-himiya&utm_content=27072022_article-chemistry-
S A 2 = li
g oo 58t & g online
s £ 283 §§ 5 9.https://educont.ru/
= ,E Lg; E.‘?E 25 = 10.06pazoBaTeabHbI HHTEPHET-TIOPTa «SIKmace». URL:
o £ g = = 23 § https://www.yaklass.ru/
5 % g § E i g 11.I/IHTepa.KTI/IBHa$[ obpazoBatenbHas tuardopma Yum.py. URL:
R g 5 39 &= https://uchi.ru/
é > é‘ 12. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeIbHbIN
® xoutent». URL: https://educont.ru/
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g E E § ¢ = 2.Poccuiickas 3JICKTPOHHAs IIKOJIA:
2 l‘:é’. = g 2 s 8 https://resh.edu.ru/subject/29/10/
; S 5 8 = & 5 5 8 3. Enunas KOJUTEKIIUS U(PPOBBIX 00pa3oBaTEeIHLHBIX
% E § E = ; § g e pecypcog:http://school-collection.edu.ru
§ § . = % 059 E% g 4.DenepanbHbli LEHTP HUH(DOPMAIIMOHHO-00Pa30BaATENbHBIX
g £ SE g £5 = pecypcoB (®ILIHOP)
= . Lo .
é = E % % % :{( E % - http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/
= g

1 g 8 E 52 Ex = g | page.html
% ,§ ;h § 2 E . E 2 ’§ % 5. Bee mst yumrens xumun: http://him.1september.ru

51 , ?8 : E = $EEE 8 3 6. http://my.mail.ru/community/chem-textbook/

. = ° % : E 3 E E;( é e d 7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
€S0 SEEE5S = & | 8.®oxedopa.VueSmuk Xnmus. URL:https://foxford.ru/wiki/himiya?u
% g g E So g g gz tm_source=foxmedia&utm_medium=media&utm_campaign=media
288 sE°E8% 8 = | all_all_wiki-himiya&utm_content=27072022_article-chemistry-
£=x38 'é = 8% g online
S E ;é SE § = 9.https://educont.ru/
g H § s S5 4= ):n 10.06pa3oBatenbHblit MHTEpHET-TIOpTAal «SKnace». URL:
= :E 2 § 5 E E g = https://www.yaklass.ru/
g E g 5 T gz g 11.UntepaktiBHas obOpa3oBaTeibHas Iuiardpopma Yuu.py. URL:
=532 §§ = 8 = https://uchi.ru/
=< A 3 S S 12. Ounaiin-ardopma «LludgpoBoii 00pazoBaTeIbHbIH

g xonTenT». URL: https://educont.ru/
HUroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB IIO [TPOTPAMME 34

46



https://multiurok.ru/all-goto/?url=http://www.hemi.nsu.ru/
https://resh.edu.ru/subject/29/10/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him.1september.ru/
http://my.mail.ru/community/chem-textbook/
https://orgchem.ru/
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://educont.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://educont.ru/

11 KJIACC

2 = DopMupyeMble
HanmenoBanue 2 E E[ g 2 o COLHAIBLHO
E =
Ne n/m Pa3fieioB v TeM 28 g Z 3z gs DuiekTpoHHbIe (HHPPOBLIE) 06PA30BATEILHBIE PECYPCHI SHATHMBIC 1
£z & E 3 S e HEHHOCTHbIE
NMpOrpaMMbl EF| ¢ 2 2 = Z
5 = S & S e OTHOUIEHUS
= Q s = =]
Paznen 1. TeopeTuueckne 0OCHOBbI XHMHUHU
CrtpoeHue aTOMOB. 1. Xumus. OOpa3oBaTeNbHBIA  CalT IS IIKOJBHUKOB: 1,2,4,6,7,8
Iepuoanueckuii http://www.hemi.nsu.ru/
3aKOH U 2.Poccuiickas JJIEKTPOHHAS IIKOJIA:
Iepromuaeckas https://resh.edu.ru/subject/29/10/
3. Enunas  xomnmekumss — OUMQPOBBIX  00pa3oBaTeNbHBIX
crerema ) pecypcog:http://school-collection.edu.ru
XUMHWYECKHUX

1.1

anemenToB 1. .
Mengeneena

XUMHUYECKHH 3lIeMEHT. ATOM. SIipo aroma, U30TOMEI.
DnekTpoHHast 000J104Ka. DHEPreTHICCKUE YPOBHH,

MOAYPOBHU. ATOMHBIE OpOHTANH, S-, P-, 0- AMEMEHTHI.
OcoGEHHOCTH pacnpe/eieHUst SICKTPOHOB 110 OpOUTAIISIM B

aToOMax 3JIEMEHTOB ITEPBBIX quLIpéX TMEPHUOJOB. 3J'IeKTpOHHaH

KOH(HUTypaIHst aTOMOB.

Hepe‘{I/IC.HHTL Ba)KHEHIIINE XapaKTEPUCTUKU XUMUIECCKOT O

DJICMCHTA.
OOBSICHATD PasInane MEXIY NMOHATUAMHA «XHUMHYCCKHI

QJIEMEHT», «HYKIUI», KA30TOID.
XapaKTepmmsaTL TIOPSAI0K 3aII0JIHEHHUS JIEKTPOHAMHU

OHEPreTUYCCKUX ypOBHei;I 1 IIOAYPOBHEHU B aTOMax.

RATAUTULIS RORMONUIANCTIL ATAMALUTAR

Tekyumii, TeMaTH4eCKUii, HTOrOBBI, IPaKTHYECKUE paboTHI,

KOHTpOJIbHasi paboTta

4.®DenepanbHblii nH(pOopMaLMOHHO-00pa30BaTENbHBIX
pecypcos (PLHOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/
18/p/page.html

5. Bee qst yumtens xumuu: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
8.https://educont.ru/
9.00pa3oBatenbHbIi
https://www.yaklass.ru/
10.UuTepakTiUBHAS o0pa3oBaTenbHas

Vuu.py. URL: https://uchi.ru/

11. Ownnaiin-atdopma «lupoBoii 06pazoBaTeabHBIN
xoutent». URL: https://educont.ru/

LEHTP

unTepHer-nopran  «SKmaccy. URL:

mwiatdopma
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8.https://educont.ru/
9.00pa3oBatenbHbIi
https://www.yaklass.ru/
10.UuTepakTHBHAS oOpa3oBaTenbHas

Vun.py. URL: https://uchi.ru/

11. Onnaiin-mardopma «L{udpooit oOpazoBaTenbHBIIH

uaTepHeT-ioptan  «SJKmace». URL:

mwiathopma

Crpoenue o E 1. Xumus. OOpa3oBaTeNbHBIA  CalT IS IIKOJBHUKOB: 1,2,4,6,7,8
BEIIECTBA. 28 5 2 g 8 http://www.hemi.nsu.ru/
MHorooGpasue S E« E S sz 5 g ; m & 2.Poccuiickas JJICKTPOHHAs LIKOJIA:
Q -
- ° Sg% g = 28&5 & 5 https://resh.edu.ru/subject/29/10/
% = § ;( E E %); ©s g § 3. Emmmas kommeknus — nudpOBBIX  00pa30BaTEIBHBIX
E §L§"E % 8 % £% 8 - o E pecypcos:http://school-collection.edu.ru
2] o
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= 8 5 s =" I =]
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883588 S8 32 £ 5 | 7.VueGHuk no opranmyeckoii xumma. URL: https:/orgchem.ru
Az g M é < QD a5 = g =
v T EE=8 ™ gg=5§%g*% g 8.https://educont.ru/
£33 8 S g £8 =) P~ .
5222 2 =EEFE g 9.00pa3oBatenbublii  uHTEepHET-mopTan  «SKmaccy». URL:
>
gog2x=ad =255 o | 3 https://www.yaklass.ru/
g+ E E S E § § § & = 10.MHTepaKkTUBHAS obpasoBaTebHast wiathopma
g 283 ) 8&xg © i Vun.py. URL: https://uchi.ru/
< v o o
g = § 5% g_ =) & 11. Ounaiin-miardopma «I{udporoii 0dpazoBaTenbHbI
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>< o E ) 1 1 1 1 1
peakuuu % § 5 € 24 é http://www.hemi.nsu.ru/
28 = 2 g é i = 2.Poccuiickas JJIEKTPOHHAs LIKOJIA:
.  Q -
E s 8 = Er E2 249 ¢ https://resh.edu.ru/subject/29/10/
* 22 § € % s g § § 3. Emunas xowiekuus — 1UPPOBBIX  0OpPa30BATENBHBIX
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: ==g & g Hp %g % 8§ S 2 |5 Bceams yunrens xumun: http://him.1september.ru
= . O Q 5] q = 3 . H H _
% c 2 E szesgd] o & 6. http.//mv.malI.ru/communulty/chem textbook/
3.§ Z g s z E[ z £ o 8 2 Z 7.YVuebuuk mo oprarnndeckoit xumuu. URL: https://orgchem.ru
= QE SZ9ECE: g =
S g = 5 B EZ g 4 =
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Hroro no pazgeny 13

Pa3gen 2. Heopranuyeckass Xumust

MeTamisl

2.1 6

Meramrel. [lonoxenne meramuios B [leprommaeckoit
cucteMe xumuueckux snemenToB JI. Y. MennenceBa.
Oc00GEHHOCTH CTPOCHHMSI SIIEKTPOHHBIX 000JI0UEK aTOMOB

Metayuio. O6ume Gpu3HIecKre 1 XUMHIECKHE CBOHCTBA

MeTaiuioB. CIUIaBel METaJUIOB. DIEKTPOXUMHIESCKUH Psizt

HaHpH)KeHI/Iﬁ METaJIJIOB.

XapaKTepI/ISOBaTL 06].].{1/16 CBOWCTBa METAJUIOB U Pa3bACHATH

HX Ha OCHOBE HpeHCTaBHCHI/Iﬁ O CTPOCHMH aTOMOB METAJIJIOB,

METAJIMYECKOM CBSI3U U METAINTMICCKOMN KPUCTAJUINYECKOU

peuerke.
WnsroctprpoBath npuMepamu CriocoObl MOTyYeHUs

METaJIJIOB.

Texyumii, TeMaTH4ECKU, HTOrOBBIH, IPAaKTHYECKUE pabOTHI,

KOHTPOJIbHAsl paboTta

1. Xumus. OOpa3zoBaTenbHBIA  CaWT Il IIKOJILHHUKOB:
http://www.hemi.nsu.ru/

2.Poccuiickas 3JIEKTPOHHAs MIKOJIa:
https://resh.edu.ru/subject/29/10/

3. Enunas  xomnmekums — OUQPOBBIX  00pa3oBaTelbHBIX
pecypcos:http://school-collection.edu.ru

4.®enepanibHBIl  HEHTP  HH(GOPMAIMOHHO-00pa30BaTEIbHBIX
pecypcos (PLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/
18/p/page.html

5. Bee anst yumrens xumun: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.Yuebuuk mo opranndeckoit xumuu. URL: https://orgchem.ru
8.https://educont.ru/
9.00pa3oBaTebHbIH
https://www.yaklass.ru/
10.UnTepakTiBHAs o0pa3oBaTenbHas
Vuu.py. URL: https://uchi.ru/

11. Ownnaiin-ratdopma «ludpoBoii 0dpazoBaTeabHbIN
koutent. URL: https://educont.ru/

untepuer-nopran  «SKmaccy». URL:

iatgopma
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s =5 = 2 5 http://www.hemi.nsu.ru/
3 g § 2 = % 5 Lc’g 2.Poccwiickas JNIEKTPOHHAS HIKOJIA:
E 5 E 5 e g § 2 https://resh.edu.ru/subject/29/10/
SEZXE 'é E 2 § 3. Enunas  xomnekums — OUQPOBBIX  00pa3oBaTENbHBIX
§§ o § s = & g pecypcos:http://school-collection.edu.ru
B § = = 8 2 & o | 4@ecnepanbHbi  UeHTp  HH(OPMALMOHHO-00PAa30BATEIBHBIX
§ = Z & 2 2 E E é pecypcoB (OLIOP)
™ L - - - - .
385 £ 2 5 B = 8 | http:/fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/
99 2z m’éq 5gzg & § | 18/p/page.html
' e3¢ =53 S Z | 5. Bee ais yuntens xumun: http:/him.1september.ru
o = o # g2 5 S . : :
=C 88 g £ < & 6. http://my.mail.ru/community/chem-textbook/
¢S s E 23 5 - 7.Yuebuuk mo opranndeckoi xumuu. URL: https://orgchem.ru
°g8 g3 2E = g = | 8.https://educont.ru/
= g ‘?i 2K § E 9.00pa3oBatenbublii  uHTEepHET-mopTan  «SKmaccy». URL:
2R g SE g z https://www.yaklass.ru/
= % 2 % §_ ; g ):n 10.UHTepakTHBHAS obpa3zoBaTesbHas wiarpopma
5588 SEE- g Vam.py. URL: https://uchi.ru/
et 5 % = é Z 11. Ownnaiin-riatdopma «ludpoBoii 00pazoBaTeIbHBIN
o
°© &= kouTeH™. URL: https://educont.ru/
CBs3b 1. Xummsa. OOpa3oBaTenbHBIA  caliT g MIKOJBHUKOB: 1,2,4,6,7,8
HEOPraHUYECKUX U http://www.hemi.nsu.ru/
OpraHHYeCKUX 2 2.Poccuiickas _ OJIEKTPOHHA IIKOJIA:
= https://resh.edu.ru/subject/29/10/
BEILECTB S 3 E
= . JHAsT  KOJUIeKIMA  1M(POBBIX  00pa30BaTENbHBIX
§ pecypcog:http://school-collection.edu.ru
g 4.®enepanbHblii  HEHTp HMHPOPMAIMOHHO-00Pa30BaATEIBHBIX
'8 pecypcoB (®II1OP)
’ http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/
53 18/p/page.html

CocTaBIsITh YpaBHCHHUA XUMHUYECKUX peaKuHﬁ, OTpaKarolux

B3aMMOCBA3b HCOPraHMYECKUX N OPTaHUYCCKUX BEIICCTB,

OOBSACHSITH UX HA OCHOBE TEOpUn 3J'IeKTpOJ'IPITPI'-IeCKOﬁ

JAUCCOUANMU 1 IPEACTABIICHUN O

BOCCTAaHOBUTEJIBHBIX MpOLIECCax.

Texymuii, TeMaTHYEeCKHUIH, UTOTOBBIH, TIPaKTHYECKUE PabOTHI,

KOHTpOJIbHAsE paboTa

5. Bee mst yuamtens xumuu: http://him.1september.ru

6. http://my.mail.ru/community/chem-textbook/

7.YVuebuuk mo oprarnndeckoit xumuu. URL: https://orgchem.ru
8.https://educont.ru/
9.00pa3oBatenbHbIi
https://www.yaklass.ru/
10.UuTepakTHBHAS oOpa3oBaTenbHas

Vun.py. URL: https://uchi.ru/

11. Onnaiin-mardopma «L{udpooit oOpazoBaTenbHBIIH
koutent». URL: https://educont.ru/

uaTepHeT-ioptan  «SJKmace». URL:

mwiathopma
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Pa3nen 3. Xumus u :Ku3Hb
XuMHS U )KU3Hb ° - 1. Xumus. OOpa3oBaTeNbHBIA CAaWT IS IIKOJEHUKOB: 1,2,4,6,7,8
2.2 £ g = g| E http://www.hemi.nsu.ru/
i E % Eg= g Z g § = % 2.Poccuiickas _ JICKTPOHHAsA HIKoJIa:
g E £ % § E S E § o https://resh.edu.ru/subject/29/10/
] § B = g el g % g = X 3. Emunas komwieknus UUGPOBBIX  00pa30BaTEIIBHBIX
£ :" §§ = = g . §§ g 5 pecypcos:http://school-collection.edu.ru
g5 é = E % g EE ; E E 4.®enepansHplii NEHTp HH(GOPMAIMOHHO-00pa30BaTENLHBIX
58 g8 £/ 8525 £ &g |peypcos (OLMOP)
=2 a5 5 S OELCY . 8 d N K L
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2 g 3 ELEE 5 E2E=2257 £ s | mi/l8/p/page.html
3.1 4 5‘% E § ; S“é- a E § E § % 8 g ['§ = 5. Bee anst yumrens xumun: http://him.1september.ru
S 2 % v 25 g s | Z 2z g & E% = é 6. http://my.mail.ru/community/chem-textbook/
E E = % E § = % § 2 E&;é E E ’E g 7.qu6HSI};L. _— hno OpraHUYecKOi
E,; g 2 E 2 E § E*E E e XI/IMI/II/I.- . ps://iorgcnem.ru
%5 288 3 EsTE £ g 8.https.//educont.rl:|/
% g 558 = 5 EEE B = 9.006pasoBarensHelii  uHTepHeT-MOopTan  «SIKmacer. URL:
~f gEg E 2 5 E oA & https://mww.yaklass.ru/
a ,% E"E 3 = Zg % E 10.UnTepakTiBHAS obpa3zoBaTesbHas athopma
© 252 2 é‘@ 2| B Vun.py. URL: https://uchi.ru/
- = E 8 © O & 11. Ownnaiin-ruatdopma «ludpoBoii 06pazoBaTeabHbIN
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5. KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne ypoka

n/n

Ne ypoka

B paszeJjie

Tema ypoka

OcHOBHBIE BHU/ABI 1€ATCJIbHOCTH

Jara
HM3Yy4YeHUs!

IlOMaIIIHee 3aJJaHue

IIpenMer oprannyeckoil XuMUH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

‘V3HaeT: HCTOPHIO 3apOXKICHUSL U
Pa3BHUTHS OPraHUIECKOH XHMHHY;
Hayuutcst:  oTandaTb  0COOEHHOCTH
OpPTaHUYECKUX BEIIECTB.

1 Hegensa

§1.3ananusa Ha c.10 Ne 3.4
(ycTHO).

Teopust CTpoeHHs OpraHUYECKUX coequHeHui A. M.
BytnepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

'Y3HaeT: 3Tanbl )KU3HEACSITENbHOCTH U
obmmecTBenHoi xu3Hu A.M. Bytieposa;
ocHoBHbIe TonoxeHnst TXC A.M.
Byrneposa;

Hayuurcs: pemars 3a/1auu Ha
COCTaBIICHHE CTPYKTYPHOH (opMyIsI
OpPraHHUYECKOI'0 BELIECTBA.

2 Henels

§2. 3amanus Ha c.15 Nel-4
(ycTHO).

HpeZ[CTaBJ'IeHI/Ie (0] KJ'IaCCI/I(bI/IKaL[I/II/I OpPraHnv4CeCKux
BCIICCTB. HOMGHKJ’IaTypa (CI/ICTeMaTI/I‘IeCKaH) u
TPUBUAJIbHBIC HA3BAHUA OPraHUYICCKUX BCIICCTB

VY3HaeT: OTNINYUTENbHBIC IPU3HAKA
OPTaHWYECKHUX COCIUHEHUH; TPHINHBI
MHOT000pa3Hs OpraHMYECKUX BEIIECTB;
Hayuutcs: cocTaBisiThb CTPYKTypHbIE
(hopMyJTEI H30MEPOB, Ha3bIBaTh BEIIECTBA
10 3aMECTUTENbHON HOMEHKIIAType.

3 Henens

3ammcu B TEeTpaau.

AJNKaHBI: COCTaB B CTpOCHHUEC, TOMOJIOTHYECKHI b

Y3HaeT: OTIHYHUTENBHBIC IPU3HAKH
aJIKaHOB; IPUYHUHBI MHOTO00Pa3Hs
OpraHUYECKUX BEIIECTB;

Hayuutcs: cocraBiaTh  CTPYKTypHBIC
(hopMyIbl H30MEPOB ANKAHOB, HA3bIBATh
BEIIECTBA o 3aMECTUTEIbLHOM
HOMEHKJIAType.

4 genens

§3. 3amanus Ha c.23 Nel,2
(yctHO), Ne3,4(mucpMeHHO)

MeraH 1 3TaH — NPOCTEHIINE IPEACTABUTEIN AJIKAHOB

V3HaeT: 271eKTpOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT
AJIKaHOB;

Hayuurcs:  Ha3bBaTh  alKaHBl 110
3aMECTHTEIILHON HOMEHKJIaType;
OTIpENEeNATh ANKaHKI 110 00melt Gopmyne
TOMOJIOTHYECKOI'0 psifia.

5 Henens

§3. 3amanus Ha c.23
Ne5,7(rmmcpMeHHO)

AJKeHBI: COCTaB B CTpOCHUEC, CBOICTBa

V3HaeT: OTIIMIHUTEIbHBIC MIPpU3HAKN
AJIKaHOB; MTPUYNHBI MHOF006paSI/ISI
OpraHn4yeCKuX BEUICCTB;

6 Henens

§4. 3amanust Ha ¢.30 Nel,2
(ycTHO).
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Hayuurcsa: cocraBisaTh  CTpyKTypHBIE
(hopMyITEI H30MEpOB AIKAHOB, HAa3HIBATH
BEILIECTBA o 3aMEeCTUTEIIbHOMN
HOMEHKJIAType.

DTUjIEH 1 MPONWJICH — HpOCTeﬁIlIPIe MpeACTaBUTCIN
AJIKCHOB

'Y3HaeT: 3aKOHOMEPHOCTY U3MEHEHUS
(hU3MYECKUX U XMMHYECKNX CBOMCTB
aJIKEHOB B 3aBUCHMOCTHU OT HX
CTPOEHHUS.

Hayuutcs: onpeneniats
MPUHAAIEKHOCTD BEIMIECTB K KJIaccaM
OpraHUYECKUX COCIMHEHHUN.

7 "Henens

§4. 3amarusa Ha ¢.30 Ne
4,5,6(IIMCBEMEHHO).

IIpakTnyeckas padora Ne 1. «Ilonyyenne 3TuiIeHa U
H3y4YeHHe ero CBOICTB»

V3Haer: npasuio B.B.MapkoBHUKOBa.
Hayuwurcs: pemars KOMOHHIPOBaHHEIE
.3a[]a4M; IUCATh YpPaBHEHUS PEAKIHH C
y4acTHEM HeIpeAeNIbHbIX
YTJIEBOAOPOIOB.

8 Henmens

Anxanuensl. Byranuen-1,3 u metunoyraauen-1,3.
[Mony4eHrne CHHTETHYECKOTO Kay4ayKa U PE3UHBI

V3HaeT: BellleCTBa UX XUMUYECKHUE
CBOICTBA B 3aBUCUMOCTH OT UX
CTPOCHUSL.

Hayuwnrcs: onpenensts npuHaIIeKHOCTH
BEIIECTB K KJIacCaM OPTaHHYECKHUX
COEIMHEHUH.

9 Henens

§5. 3amanus Ha c.34
Nel,2(mmucpMeHHO)

10

AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKHUH psii. ALETUIIEH — MPOCTEHILNN
MPE/ICTABUTEIb AJKHHOB

V3HaeT: CTpOeHHE MOJICKYIIBI al[eTUIICHA
(HayM4Ke TPOWHOH CBA3H); BaXKHEHIINE
BEI[ECTBA: AlETUIICH, €r0 PUMEHEHHE;
HayuuTcs: Ha3plBaTh auneTWICH IO
MEXIYHAPOTHOM HOMEHKIIAType;
XapaKTepru30BaTh CTpOCHHUE "
XMUMHYECKHE  CBOWCTBA  allCTHJICHA;
OOBSICHATH 3aBUCUMOCTD CBO¥iCTB
alleTHIIEHA OT CTPOCHHUSI

10 nenensa

§6. 3amanus Ha ¢.38-39 Nel-
3(yctHO), Ne 4 (TTCEMEHHO).

11

BrluuciieHus 1o ypaBHEHHUIO XUMUYECKON pEeaKIUU

Hayuwurcst: 0600mare n u30uparensHo
HCIOJIb30BaTh BOIIPOCHI H3YYCHHBIX TEM.

11 memens

3anucu B TETpaju.

12

Apenbl: 6eH30J1 ¥ TOTy0JI. TOKCHYHOCTD apeHOB

V3HaeT: BellecTBA HMX XHUMHYECKHUE
CBOMCTBA B 3aBHCUMOCTH OT HX
CTpOEHHUSI.

HayuuTcs: onpenensts NpuHAJIEKHOCTh
BEIIECTB K KJIacCaM OPTraHUYECKHUX
COEMHEHUH.

12 nenmens

§7. 3ananus Ha c.44 Nel-
2(yctHO), Ne 4,7 (IUCBMEHHO).

13

10

I'eneTnyeckas CBsI3b YTJIE€BOAOPOA0B, ITPUHAIIICKAIIUX K
Ppa3IMYHbIM KJIacCaM

V3naer: B3aUMOCBS3b  MEXKIY
COCTaBOM, CTPOSHUEM M CBOWCTBaMH
MpeaCcTaBUTENCH KJIACCOB

13 menens

3anwucu B TeTpaau.§20.
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YTJIEBOJAOPOAOB U  KHUCIOPOIA- U
a30TcoAepKaIINX COEIUHEHUH.
Hayuutcs: OnuceiBaTh reHETHYECKUE
CBSI3U MEXIY KJlaccaMu
YTII€BOAOPOJIOB.

14

11

IIpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: MPUPOIHBIN
ra3 d MomyTHbIC HEPTSHBIE Ta3bl, HEPTh U TPOIYKTHI €€
nepepadoTKu

Y3HaeT: NpUpOIHBIE NCTOYHUKHI
YIJICBOZOPOIOB U HX IepepaboTKy
Hayuurcs:  opraHu30BBIBaTH y4eOHOE
COTPYJHUYECTBO " COBMECTHYIO
JeATENBHOCTD c yUHUTENIeM u
CBEPCTHUKAMH; paborath
WHAUBUAYAJIBHO U B IPpYIIIE.

14 nenens

§8.,9,10. 3aganus: c.47
Nel,2(nmmcbMeHHO), ¢.51 Nel-
5(yctHO), .55 Ne 1,2.3,6
(ycTHO).

15

12

[IpuponHbIe HCTOYHUKH YTIIEBOAOPOIOB: IPUPOAHBII
ras ¥ HOIyTHbIC He(TAHBIE Ta3bl, HeQTh U MPOITYKTHI €&
nepepadoTKu

V3HaeT: IpUpoIHbIC HCTOUHUKH
YTJIEBOAOPOIOB U UX IEPepaboTKy
Hayuurcs:  opraHusoBbBaTh ydeOHOE
COTPYAHUUYECTBO u COBMECTHYIO
JeATEIBHOCTD c yauTeneM u
CBEPCTHUKAMU; paboTath
WHIVBUYaJIbHO U B IPYyIIIE.

15 Henens

§8.,9,10. 3aganus: c.47
Nel,2(mucpMeHHO), €.51 Nel-
5(ycTHO), ¢.55 Ne 1,2,3.6
(ycTHO).

16

13

KonTpouabsHnas pa6ora Nel nmo pasneny
«¥YT1J1eBOI0POAbI»

Hayunrcsa: o6o0marte m u30upaTenbHO
HCIOJIb30BaTh BOIIPOCH! U3YYECHHBIX TEM.

16 nenensa

17

HpeﬂeHBHHC OAHOATOMHBIC CITUPTHI: MCTAHOJ U OTAHOJI.

Bonoponnas cBs3b

Y3HaeT: Ha3BaHUs CIIUPTOB MO
MEXIYyHapOHOU

HOMEHKJIAType, CTpOEHHUE,
CBOMCTBA.

Hayuwurces: KJ1accuuImpoBaTh
CHUPTHI 10 UX aTOMHOCTH.

17 nenensa

§11. 3amanus Ha c.62
Nel,4(yctHO), Ne3,5,6

(MTMCBMEHHO).

18

MmuoroaromubIe CIIUPTHI: STUJIICHIJIUKOJIb W INTULICPUH

Hayuwnrest: mpon3BoguTh pedIieKcuto
COOCTBEHHBIX JTOCTHKEHHI B
IIO3HAHUU XUMHHU YIJICBOJOPOJIOB;
aHaAJIU3UPOBaTh pe3yabTaThl
KOHTPOJILHOH pabOThI M BEICTPaUBaTh
IIyTU JOCTHKEHUSI )KEJIaeMOT'0 yPOBHS
YCIICIITHOCTH.

18 nenensa

§12. 3aganus Ha c.66
Nel,2,5,6(yctHO),
No3,4(TIICBMEHHO).

19

®deHoJI: CTpOeHHE MOJIEKYJIbI, (PU3HYECKUE U
XUMHWYCCKHUC CBOﬁCTBa, MMPUMEHCHHUEC

V3HaeT: pUpoIHbIE HCTOYHUKH
YIJICBOIOPOIOB U UX IepepaboTKy
Hayuutca:  opraHu3oBbIBaTh ydeOHOE
COTPYJHHYECTBO u COBMECTHYIO
JEATENBHOCTD c yUHTEEM "
CBEPCTHHKAMH; paborars
WHIMBHIYAILHO W B TPYIIIIE.

19 nenmens

§13. 3amanus Ha c.70
Nel,2,5(yctHo),
Ned(TicEMEHHO).
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20

AJ'IL,HGF UIbI: (bopManL,uern,u Hn ancrajlbaCruni. AHCTOH

V3HaeT: Moenay MOJEKyJ METaHas U
JTaHaIs

Hayuurcs: Has3bIBaTh aJbJETHIBI 110
TPHUBHAIBEHOI HOMEHKJIAType.

20 Henensa

§14. 3aganus Ha c.76 Nel,5
(yctHO), No2,6(nCBMEHHO).

21

OIHOOCHOBHBIE TIpeIeTIbHBIC KAPOOHOBBIE KUCIIOTHI:
MypaBbHHAsl H YKCYCHAs

V3HaeT: 0COOCHHOCTH CBOIMCTB
KapOOHOBBIX KHCJIOT HA OCHOBE
CTPOSHUS UX MOJIEKYJI, a TaKXKe
CHOCOOBI MOJTYYCHUS U 00JIaCTH
MPUMEHEHUSI KHUCJIOT.
Hayuwnrcs: paznuuath oOrriee,
0COOCHHOE U €AUHUYHOE B CTPOCHUU
U CBOHCTBAaX OPraHUYECKHUX KHCIOT
ONHNCHIBATh u NPOBOAUTH
XUMHAYECKHUH SKCIIEPUMEHT.

21 "Hepensa

§15. 3amanus Ha c.81 Nel 4

(yctHO), No2,3,7,8(TIMCEMEHHO).

22

IIpakTuuyeckast padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOH KMCJIOTBD»

Co0OmromaTe TIpaBUJIa IKOJIOTHUECKH
TPaMOTHOTO u 0e301macHOro
oOpameHus c TOPIOYUMH u
TOKCHYHBIMH BEIIECTBAMH B OBITY U
OKpY’KaroIlen cpene u
HEOPraHWYECKUX KHCIIOT.

22 "Henensa

23

CTeapI/IHOBaH " OJICHHOBAA KHMCJIOThI, KaK
MPCACTABUTEIN BbICIINX Kap6OHOBI>IX KUCJIOT

V3HaeT: 0cOOEHHOCTH CBOHCTB
KapOOHOBBIX KHCJIOT Ha OCHOBE
CTPOCHUS MX MOJIEKYJI, a TAaK)Ke
CIOCOOBI TOTYYEeHHUS U 00J1aCTH
MIPUMEHEHUST KHUCJIIOT.

Hayuures: pa3nu4dars oOmee,
0COOCHHOE U CIMHUYHOE B CTPOCHHUH
U CBOWCTBax OPraHUYECKHX KHCIIOT
OIHCHIBATh " MIPOBOIUTH
XUMHYECKHUH DKCIIEPUMEHT.

23 Henensa

§15. 3ananus Ha c.81 Nel 4

(yctHO), Ne2,3,7,8(IIMCHbMEHHO).

24

Mpina Kak COJM BBRICIINX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBUE

V3HaeT: 0COOEHHOCTH CBOMCTB
KapOOHOBBIX KHCJIOT Ha OCHOBE
CTPOCHUS UX MOJICKYJI, a TAKXKe
CIIOCOOBI MOJTyYEeHUsT U 00J1acTH
MPUMCHEHUSI KHUCJIOT.

Hayuwurcest: pa3nu4arh oOmee,
0COOCHHOE U €IMHUYHOE B CTPOCHUH
M CBOHCTBaX OPraHUYECKHX KHCIOT
OIHCHIBATH u MPOBOJAUTH
XUMHYSCKUH YKCIIEPUMEHT.

24 nenensa

§15. 3aganus Ha c.81 Nel 4

(yctHO), No2,3,7,8(IIHCEMEHHO).
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25

CoxHbIe 3(GUPBI KaKk TPOU3BOAHBIC KAPOOHOBBIX
KUCIOT. ['Maposn3 cioKHbIX 3(hUpoB

Y3HaeT: 4To TaKoe CI0KHBIE dUPHI C
TOYKH 3pEHUs] XUMHH; COCTaB U
0COOCHHOCTH CBOMCTB CIIOXHBIX 3(QUPOB
Hay4uTcs: onpenensts CoxHbIE 3QHUPHI
110 UX CBOMCTBaM.

25 Henensa

§16. 3amanus Ha ¢.86 Nel-3
(ycTHO), No5(TIMChMEHHO)

26

10

Kupsl: runponus, npuMeHeHne, OHOJIOrHYecKasi pojib
KHPOB

Y3HaeT: 4To TaKoe CI0KHBIE 3UPHI C
TOYKH 3pEHUs] XUMHH; COCTaB U
0COOEHHOCTH CBOMCTB CIIOXHBIX 3(QUPOB
HayuuTcs: onpenensTs CioKHbIe PHPHI
110 UX CBOMCTBaM.

26 Henena

§16. 3amanus Ha c.86 Nel-3
(yctHO), No5(mHrcbMEHHO)

27

11

YrneBopl: coctas, Knaccupukanys. Baxneiniie
NpeICTaBUTENH: TII0K03a, PPYyKTO3a, caxapo3a

V3HaeT: cocTaB yIiieBOIOB U

HX KJIACCU(HUKALINIO HA

OCHOBE CIIOCOOHOCTH K

THJIPOIIH3Y .

Hayuutcsi:  onuceiBaTh  CBOMCTBa
TIIFOKO3BI Kak BEIIIECTBA c
JIBOHMCTBEHHOM pynaKIIHICH
(anmpaeruiocnupTa),

27 Henensa

§17. 3amanus Ha ¢.92-93 Ne3,5
(ycTtHO), Ne4(mIucpMeHHO).

28

12

KanMaJ'I 1 [CJUTI0JI03a KaK NPHUPOAHBIC ITOJIUMCPBI

Hayuwurcs: yCTaHaBIUBaTh
METanpeAMETHBIE CBS3U XUMHH H
OHMOJIOTUM Ha OCHOBE PACKPBITUI
OHMOJIOTUYCCKOU POJIM MU XUMHUYCCKHUX
CBOMCTB BaKHEUIIINX
npeJcTaBuTeyieil  MOHO-, JH- U
MOJINCaxapHuaoB, HaOJII01aTh,
ONKCHIBATH u TIPOBOAUTH
XUMHUYECKUI 9KCIIEPHUMEHT,
co0IIrogaTh npaBwiIa TEXHUKHU
Oe3ommacHocT  mpu  pabore B
KaOMHETE XUMUH.

28 "enmens

§17. 3aganus Ha c.92-93 Ne3,5
(ycTtHO), No4(TIMCHMEHHO).

29

13

KonTpouabHnas pabora Ne2 no pasneny
«Kucnopoacoaep:kamine opraHnieckue coeTHHEHUs

Hayuwnrcst: 0600mare u u30upaTenbHO
HCIOJIb30BaTh BOIIPOCH! U3YUECHHBIX TEM.

29 Henens

30

AMUHBL: METHJIAMHUH U aHUJINH

VY3HaeT: 0COOCHHOCTH CTPOCHHS U
CBOWCTBA, HA3HAYCHHS U 00JIaCTH
MIPUMEHEHHS aHWJIMHA C TIOMOIIIBIO
POIHOTO SI3bIKA U SI3BIKA XHMUH.
Hayuwnrcs: HaOrOmaTh M OMHACHIBATH
JIEMOHCTPALIMOHHBIN XUMHUYECKUI
IKCIICPHUMEHT.

CoOmoaTh  TpaBUiIa  DKOJOTHYECKU
IPaMOTHOTO U 0€30MacHOro o0paleHusl ¢

30 megens

§18. 3amanus Ha c.98
Nel,2(yctHO), Ne4(TicbMEHHO).
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TOPIOYMMH U TOKCHYHBIMH BEIECTBAMH B
OBITY ¥ OKpY’KaloIel cpeze.

31

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHnIeCKHe
COCIIMHEHUs], UX OHOJIOrMYecKoe 3HaueHue. [lenTuast

V3HaeT: aMUHOKHUCIIOTHI: COCTaB,
HOMEHKJIATypa, U30MEpHs, MIOJIydeHUE U
(busnveckue cBONUCTBA

Hayuurcs: OIUCHIBATh CBOIiCTBa
aMHUHOKHCIIOT KakK OW(YHKIIMOHATEHBIX
aM(OTepHBIX COCIMHEHUH,
YCTaHAaBIHMBATh METANpPEIMETHBIE CBS3U
XUMHH W OHOJIOTMM Ha  OCHOBE
pacKpeITHsL OUOJOTMYECKOW poIM U
XUMHUYECKUX CBOHCTB aMHHOKHCIIOT,
Ha0II0aaTh u OIIUCHIBATh
JIEMOHCTPALMOHHBIH XUMHYECKHI
9KCIIEPUMEHT.

31 Henmens

§19. 3amanmus Ha c.103 Nel-
4,7,8(ycTHO), No5(ITMCHMEHHO).

32

benku xax MPUPOAHBIC BEICOKOMOJICKYJISAAPHBIC
COCIMHCHUA

HayuuTcsi: ONMCBIBaTBH CTPYKTYPHI U
CBOWCTBa OENKOB KakK OHMOIOIMMEPOB,
HYKJICHHOBBIX KUCJIOT Kak
HOJIMHYKJICOTHJIOB. YcranaBnuBaTh
METalpeaAMEeTHBIE  CBSI3M  XUMUH U
OMOJIOTMM HAa  OCHOBE  PAaCKPBITUS
OnostornuecKoii posu OeNKoB B mepegaye
U XpaHEeHUH HAaCJIeJCTBEHHOM
HH)OpMAIHH.

32 Henenst

819. 3aganus Ha c.103 Nel-
4,7,8(ycTHO), No5(ITMCHMEHHO).

33

OCHOBHBIE TIOHATHS XUMHH BICOKOMOJIEKYISPHBIX
COEIMHEHU N

V3HaeT: peakuuu
MMOJIMMEpU3aIii U
TTOJIMKOHICHCAIINN KaK
CIOCOOBI TOTYYECHUS
CHUHTETHIECKHUX
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUH.

HayuwnTest: onuckiBaTh
OTAEIBHBIX MpeICTaBUTENICH
IJIACTMAcC ¥ BOJIOKOH, UX
CTPOEHHE U KIIACCU(PUKAIIHIO.

33 uenens

§21. 3amanus Ha c.113 Nel-6
(yctHO).§22. 3aganusa Ha c.117
Nel-6(ycTHO).

34

OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX
coenuHeHuil. [InacTmaccsl, kKayuyku, BOJOKHA

Hayuurcs: mnpakTHYeCKH ONpeneiiaTh
KaueCTBEHHBI COCTAB MOJMMEPOB U HX
CBOWCTBa; cOOIIOIATh MpaBUiIa PabOThI C
XUMUYECKHUMH BEIIECTBAMH u
000pyIOBaHHEM.

34 nenens

§23. 3amanust Ha c.122 Nel-3,6
(ycTtHO), Ne4(TInchrMEHHO).

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

34 gaca
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11 KJIACC

< - Tema ypoka OcHOBHbIE BUBI IeITEJIHLHOCTH Hara JomaiHee 3a1aHue
= = 3 H3y4YeHHsI
&= &5
> = -8
Sl Sl
- Z =
XuMu4yeckuit 51eMeHT. ATOM. DIIeKTPOHHAs 3HaTh: XUMHUYECKMH DJIEMEHT, aToM, §1. 3amanus Ha c.9 Ne 2,345
KOH(I)I/IpraHI/IH ATOMOB MOJICKYIJia, COBpPEMECHHBIC (yCTHO).
11 TaBJICHUA T HUHU aTOMaA.
1 1 PE/ICTABIICHHA O CTPOC N 1 Henens
YMmeTs: ONpeacIATL COCTaB U30TOIOB,
OTJINYATh IPOCTHIE BCIICCTBA oT
CJIOKHBIX.
[Tepuoanueckuii 3akoH u [lepuoanyeckas cuctema 3HaTh: CTPYKTYPY TaOJIHIIbI §2. 3amanus Ha c.13 Nel-7
XUMHYECKUX 2neMeHTOB J[. Y. MeHnneneesa, ux cBssb ¢ XMMUYeCKHX  smemenTos  JLM. (yctHoO).
. . MengeneeBa, OTIUYHS MAJIOrO U
COBPEMCHHOW TEOpHEH CTPOCHHUS aTOMOB GOMBIOTO IEPHO/IA. CTPOCHHE ATOMA,
OPMYJIUPOBK IIepuoguueckoro
2 2 bopmynmposky PHOA 2 "Hexens
3aKOHa,
YMeTh: OIpeaACIATh IPUHAJICI)KHOCTD
JJIEMCHTOB K TJIABHOH W TMOOOYHOMU
noarynmne, rnepuojiaM; pasjimniarb
IIOHATHA.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3HaTh: buznueckuit CMBICIT §3. 3amanus Ha c.18 Nel-4
3JIEMEHTOB M UX COEJIMHEHHUH 10 TPYIINaM U TIEpUO/IaM. TOPALKOBOTO HOMEPA, HOMEPOB (yetHo).
3 3 3 MEpUOJIOB U IPYIIIbL. 3
HAYCHHE MEPUOUUCCKOTO 3aKOHA U CHCTEMbI VMeTs:  1aBATH  XAPAKTEPHCTHKY HeIes
xuMuueckux snemenToB .M. MenneneeBa B pa3BUTUU JJIEMEHTA Ha OCHOBAHUH €0
HAYKH nonoxxenus B [ICX0D.
CtpoeHue BeliecTBa. XUMUIECKas CBsI3b, €€ BUIIBI, VMeTh:  gaBaTh  XapaKTEPUCTHKY §4. 3amanus Ha c.21 Nel-
MEXaHU3Mbl 00Pa30BaHUs KOBAJIEHTHOM CBSA3M. SlIeMCHTa Ha olflléo;za;”" ero 3(yctHO), Ne5,6(IMCbMEHHO).
IIOJIOKCHHA B .
BosioposiHas CBs3b §5. 3ananus Ha c.28
4 4 4 Henens Nel,3,6,7(yctHO); No2
(TMChMEHHO).§6. 3amanus Ha
¢.33 Nel-7 (yctH0).§7. 3amanus
Ha ¢.37 Nel-5 (ycTHO).
BanentHocTh. DneKkTpooTpUIaTeTbHOCTE. CTETIeHB 3HaTh:  ONpEJENIEHHE  XUMHYECKOH 3anucu B TETpaju.
OKHCIIeHHs. BelecTsa MONEKyIIPHOTO 1 CBAISH,  BHJBI XUMIYCCKOM  CBI3H,
5 5 MEXaHH3M HX 00pa30BaHUs. 5 Hemens
HEMOJICKYJIAPHOTO CTPOCHHUA YMeTh: OnpeneNiaTh BUI XUMHUYECKOH
CBsA3H B COCAUHCHUAX, OOBACHATD
MPUPOAY PA3IUYHBIX BUIOB
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XHUMHYCCKOH CBS3U.

3HaTh: JIMHEHHBIC W YTJIIOBBIC (HOPMBI
MOJICKYJI, TIOHSITHE THOPHIH3AIIUH.
CTPOEHHE MOJIEKYJI.

[oHsATHE O TUCTIEPCHBIX cUCTeMax. VICTUHHBIE U
KOJUTOMIHBIE pACTBOPBI. MaccoBast 0J1s BEIECTBA B
pacTBope

3HaTh: KIACCH(DUKAIMIO JUCTIEPCHBIX
CHCTEM.

‘VYMeTh: HCIIOJIB30BaTh
npuoOpETCHHBIC 3HAHNS B
TTOBCETHEBHOM JKU3HH.

6 Henens

§9. 3amanusa Ha c.49 Nel-8
(ycTHO).

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
coequHeHnH. 'eHeTHYeckas CBA3b HEOPraHUUECKUX
BEIIIECTB, Pa3JINYHBIX KIaCCOB

3HaTh: HOHATHS alI0TpoNus,
U30Mepus, TOMOJIOTHS,
(yHKIMOHATIBHAS rpyma,
YIIEPOIHBINA CKEIeT.

YMeTs: pemaTs 3a1a4u 0 ypaBHEHHIO
PEaKIyy ¢ IpUMEHEHNUEM (OpMYII 11O
TeMe «PacTBOpBI».

7 HenenA

3anucu B TETpajy.

Kitaccuukanms XuMUYeCKUX peakiuuii B HEOpraHMYeCKOH
U OPraHMYeCKON XUMHH. 3aKOH COXPaHEHHS MacChI
BEIIECTB; 3aKOH COXPAaHEHHMs U NIPEBPAILECHUS SHEPIUH IPU
XUMHYECKHX peaKIHIX

3HaTh: IPU3HAKK KJIacCU(pUKAIIT
XUMHUECKUX peaKIil B
HEOpTraHW4YecKou 1 3P dexra.

YMerb: knaccuuupoBaTh
XUMHYECKHE PEaKIIH 110

NpU3HAKaM W IPUBOAUTH IIPUMEPHI
pa3IMYHBIX THIOB.

8 Hemens

§10. 3aganus Ha c.59 Nel-
5(yctHO), Ne7(muchbMeHHO).

CkopocTts peakiun. O6paTumble peakiii. XUMHIECKOe
paBHOBecHE

3HaTh: MOHATHE CKOPOCTH TOMOTEHHOMN
U TETepPOTeHHOHN peakiuu, (GaKTopBI,
BIIUSIIOIINE HA CKOPOCTh, CYIITHOCTh
KaTajausa, MPUMEHEHUE KaTaJln3aToOpoB
U UHTHOUTOPOB, OCHOBHBIC (OPMYITBI
JUTSL ONIPEIeNIEHHSI CKOPOCTH

peaxuum.

VYMeTh: 00BSICHATD JEHCTBHE KaXK0TO
(hakTopa, BIHMAIOMETO HA CKOPOCTH
peaKuuu, IpUMEHATh (POPMYITBI IS
BBIUMCJICHUS] CKOPOCTH.

9 Henens

§11. 3amanus Ha c.65 Nel-
7(yctHO). §12. 3amanus Ha c.70
Nel-6(ycTHO).

10

10

IpakTuuyeckast padbora Ne 1. «Bausinue pa3au4HbIxX
(¢axkTOpoB Ha CKOPOCTH XMMHYECKOI peaKkuun»

3nate: mpaBmwia 1B, 3aBUcHMOCTB
CKOPOCTH TOMOT€HHOM U reTepOreHHON
peaKIuii 0T pa3IuIHBIX (PaKTOpPOB.
VmMerh: INPUMEHATH IOJIy4€HHBIC
3HAHUA B MPaKTHYECKO
JeATeNbHOCTH, HaONoAaTh M JenaTh
BBIBO/JIbI.

10 nenensa
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DnexTponauTryeckas guccounanus. [lonstue o 3HaTh: ONpeJeNeHHe 3JIEKTPOINTa U 11 Henens §13. 3amanus Ha c.74 Nel-
BOJI0OpOIHOM ToKa3arene (PH) pacteopa. Peakuuu HEOJICKTPOIIMTA, SIICKTPOIIHTHICCKO 2(yctHo), Ne3-6 (miCEMEHHO).
11 11 6 r Jucconuany, onpeacsi€Hue CUJIILHBIC
HOHHOTO 00OMeHa. ['uaApOIN3 OpraHnIecKux u H CHABHIE HIIEKTPOJTHTEL
HCOPTraHMYCCKHUX BEIICCTB VMETh:  ONpeNelaTh — paclo3HaBaTh
CHJIBHBIE U ClTa0bIe OJIEKTPOJIUTHI.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIC peakiuu. [loHsTue 3Hate: ompepenenne OBP, wmeron 12 Henens §14. 3aganus Ha c.78-79 Nel-
06 3NIeKTPONM3E PACTLIABOB M PACTBOPOB CONei SNEKTPOHHOTO GanaHca, aropuTM ero 3(yctHo), Ned-7
12 12 COCTABJICHHS. (mucemenHo).§15. 3ananus Ha
Ymets: onpenensate OBP, cocraBmars ¢.83-84 Nel-4(ycTHo), Ne5-9
CXEMBI 3JIEKTPOHHOTO GajaHca. ' - T
(IMCBMEHHO).
KontpoabsHas padora no pazaeny «Teoperuueckue YMeTh: NPUMEHATL 3HAHUS, YMEHUS U 13 Henens
13 13 OCHOBBI XHMHUI» HaBbIKY, IOJY4YEHHbIC IIPU U3YyYEHUH
Tem 1,2,3.4.
Mertansl, ux mosiokeHue B [lepromuueckoii cucreme 3HaTh:  CTPOEHME,  CBOMCTBA | 14 wenens §16. 3amanus Ha ¢.92-93 Nel-
XUMHUYECKUX dneMenToB . V. MeHneneesa u TPUMCHCHHE HPOCTRIX BELICCTE 6(ycTHO),
METAJLIOB.
14 1 Ne7,9,12,13(TMCbMEHHO).
0COOEHHOCTH CTpOcHHUs aToMOB. O0IIHe hU3nIecKue VMeTh: XapaKkTepu30BaTh XUMHUECKHE 7514
CBOMCTBA MCTAJIJIOB 3JIEMEHTHI METAJUIBI 110 ITIOJIOKCHUIO B
I1C u cTpoeHnI0 aTOMOB.
CrutaBel METAIUTOB. DJIEKTPOXMUMHUUECKHUU ST 3HaTh: 00mME CrMocoObl TONyYeHHUs 15 nenens §16. 3amanus Ha ¢.93 Nel-
HaNpsHKEHUH MeTaIIOB METaIlIoB. 6(ycTHO),
15 2 YMeTs: 3aIllUChIBATh XUMHYCCKHEC N°7 9 12 13(HI/IC])MeHHO)
=17 b M
YpaBHEHUS, XapaKTepU3yIOLue
OCHOBHBIC CIIOCOOBI TIOJTYYE€HUA
METAJLJIOB.
XuMuueckue cBOMCTBa BaKHEHIIINX METAJUIOB (HATPHHA, 3HaTh: 00J1aCTH IPHMEHEHHNS METAIIOB 16 Henens §16. 3aganus Ha c.93 Nel-
KaJIMi, KaJIbIUii, MATHUH, AIFOMAHMI) U UX COETHHEHUIH [IABHBIX HOATPYIIH 6(ycTHO),
[ICX3 I-Mrpynm. Ne7,9,12,13(nmcsMeHHo).
YmeTb: JlaBaTh o0uryro
XapaKTCPUCTUKY METAJIOB TJIaBHBIX
16 3 HOArPYII 110 moJioxkenuto B [ICXD u
CTPOEHHIO aTOMa.
YMeTs: TIPOTHO3UPOBATH U IOKA3bIBATH
XUMUYECKHE CBOICTBA
MECTAJIJIOB,3aITUCHIBATD YPABHCHUA
XUMHYCCKHUX peaKHI/H‘/IL
XUMUYECKHE CBOWCTBA XpOMa, MU U X COETMHEHUH 3HaTh: 00/1ACTH MPUMEHEHHS METAIIOB 17 Henens 816. 3aganus Ha ¢.93 Nel-
17 4 MOOOYHBIX MOArPYIIT MCXo, 6(ycTHO),

MOJy4Y€HUEC U XUMHUYECKUC CBOIiCTBa
MCTaJIJIOB.

Ne7,9,12,13(nucbMEHHO).
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VMers: 1aBaThb o0y
XapaKTEPUCTHKY METAJUIOB MOOOYHBIX
noArpymi no noyoxenuto B [ICXO u
CTPOEHHIO aTOMa.

18

XHUMHUYECKHE CBOMCTBA IWHKa, XKCJIC3a U uX COCAUHEHMI

3HaTh: 00JIaCTH IPUMEHEHNSI METAIIOB
MOOOYHBIX MOATPYIIIT I[ICXD,
MOTy4YeHNe W XUMHYECKHe CBOWCTBA
METaJUIOB.

YmMmers: JaBaTh o0yt
XapaKTEpPUCTUKY METaIIOB MOOOUHBIX
noArpymi 1o nonoxeruto B [ICXD u
CTPOEHUIO aTOMa.

18 Hemens

§16. 3amanus Ha ¢.93 Nel-
6(ycTHO),
Ne7,9,12,13(tMCbMEHHO).

19

IIpakTnyeckast padora Ne 2. "Pemenne
JKCIePUMEHTANBHBIX 32/1a4 110 TeMe «MeTanabn"

3Hath: npasuna Th.

YMeTp:  IPUMEHATh  IOJydeHHbIE
3HAHUA B TIPaKTHYECKOM
JEeATeIbHOCTH, HaONoAaTh M JAeNnaTh
BBIBOJIBIL.

19 Henens

20

Hewmerammer, ux nonoxxenue B [lepuoandeckoii cucteme
xuMuueckux siemeHnToB Jl. V1. Menneneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

3HaTh: HOHSTHE «BEIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUSI.

YMeTh: ycTaHaBIMBaTh MPUYUHHO —
CIIE/ICTBEHHBIE CBSI3U MEXIY
CTPOCHHUEM U CBOWCTBAMU BElLIECTBA.

20 Henensa

§17. 3aganus Ha c.95 Nel-

3(yctHO), Ned4-5(TIIcEMEHHO).

21

®u3nyecKkue CBOWCTBAa HEMETAIIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha mpUMepe KUCIIopoia, cepbl, pocdopa u
yraepoaa)

3HaTh: HOHSTHE «BEIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTPOCHUSI.

YMeTh: yCTaHaBIUBaTh NPUUYUHHO —
CJIEICTBCHHBIE CBSI3U MEXIY
CTPOEHHUEM U CBOWCTBAMU BELIECTBA.

21 Henensa

§17. 3aganus Ha c.95 Nel-

3(yctHO), Ned-5(TIICEMEHHO).

22

XuMu4eckrue CBOMCTBA rajlor€HOB, CEpPhbl U UX COEIMHEHUI

VMeTb:  XapaKkTepu3oBaTh  0OIIHe
XUMHUYECKHE CBOMCTBA HEMETAILIOB.

22 Henend

§17. 3ananus Ha c.95 Nel-

3(yctHO), Ne4-5(TIiicEMEHHO).

23

10

Xumuueckue cBoiicTBa a3ora, pocopa 1 UX COeAUHECHUN

VMeTb:  XapaKkTepu3oBaTh  0OIIHe
XMMHYECKHE CBOHCTBA HEMETAILIOB.

23 Henend

§17. 3ananus Ha c.95 Nel-

3(ycTtHO), Ne4-5(IMCEMEHHO).

24

11

XuMuUecKue CBOIMCTBa yTriiepoaa, KpeMHUS U UX
COEIMHEHU N

YMerp:  XapakTepu3oBaTb  OOIIHe
XHMHYECKHE CBOMCTBAa HEMETAIUIOB.

24 nenensa

§17. 3ananus Ha c.95 Nel-

3(yctHO), Ned4-5(TIICEMEHHO).

25

12

HpI/IMGHeHI/IC Ba)KHEHIIIMX HEMETAILIOB M MX COC,HI/IHCHI/If/'I

3HaTh: CBOICTBA BCHICCTB U CIIOCOOBI
HUX NOJIYYCHUA.

25 Henensa

§17. 3ananus Ha c.95 Nel-

3(yctHO), Ne4-5(ICEMEHHO).
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O0001IeHNe U CUCTEMATH3ALMS 3HAHUIN 110 TEME 3HaTh: Ka4yeCTBEHHBIE PEAKIMH Ha 26 Henensa §17. 3ananus Ha c.95 Nel-
«HeMeTawisl». BeMUCIeHHs IO ypaBHEHUAM XUMHYecKux | 1OHPL 3(ycTHO), Ne4-5(IIUCHMEHHO).
. . (opMyITBI IS pPEIIeHUs PacyeTHBIX
peaKIuii ¥ TEPMOXUMHUECKUE PACUETHI sa1a,
VYMeTh: BBINONHATH Kaue€CTBEHHBIN
26 13 aHAJIU3 BEILECTB, 3alMChIBATh
YpaBHECHUS KaueCTBEHHBIX PEAKIIHA,
TMPUMECHATH NOJYYCHHBIC 3HAHUA,
YMEHUSA U HaBbIKU IIPU BBIITOJIHECHUU
TPECHUPOBOYHBIX SaﬂaHI/Iﬁ u
YIpasKHEHUI.
ITpakTuyeckas padora Ne 3. «Pemenne 3uare: mpasuna Tb, kauecTBeHHsle | 27 Hemens
27 14 IKCIEPUMEHTAIBLHBIX 327124 1o Teme ""Hemeraanl"» PCaKIHH.
YMeTh: TNIPUMCHATH TMOJIY4YCHHBIC
3HaHUWA Ha IPAKTUKE.
KonrpouabHas padora no remam «Metaib» u VMeTb:  NPUMEHSTh  IOJyYCHHBIC 28 nenens
28 15 «HeMeTamibn 3HaHWsA JUI PEINEHHS KOHTPOJBHBIX
3aJlaHuH.
Heopranuueckue u opraHuuecKue KHUCIOTHI. 3HaTh: Ha3BaHMA Ba)KHEHIINX 29 Henensa 818. 3amanusa Ha ¢.99 Nel-
HeopraHuyeckye ¥ OpraHM4ecKue OCHOBAHHS KHCIIOT, MX CBOHCTEA; KiaccHpuKaLMIO 4(yctHO), Ne5-8(IIHCBMEHHO).
YMeTs: COCTaBJIATH YpaBHCHUA §19 3a):[aHI/I51 HaC 102 Nol_
29 16 PeaKiui ¢ yaactaem 3(ycTHO), Ne4-9(mUchbMEHHO).
KHUCJIOPOIOCOIEPIKALIIX
KI/ICJ‘IOE § 3al‘II/II::LIBL:TL ypaBHEHUs §21. 3agamma na c.109 Nel-
XUMHYECKHX PEaKIHii. 2(yetno); Ne5-9,11,12,13
(TMCBMEHHO).
Am(oTepHbIe HEOPTaHMYESCKUE U OPTaHMYCCKIEe 3HaTh: CBOMCTBA BEILIECTB U CIIOCOOBI 30 menens §20. 3aganus Ha c.106 Nel-
coenuHenus. I'eHeTHUECKas CBA3b HEOPIraHUUECKUX U HX IOy ICHHA. 3(yctHO); Ne4,5,7 (IMCbMEHHO).
30 17 VYMeTh:  3amMCBIBATL  ypaBHEHHS
OpPraHUYEeCKUX BEIIECTB HMICCKIX peaxtii B
MOJIEKYJISIPHOM BHJIE.
Ponp xumun B 00ecrieyeHMH 3KOJIOTHIECKOM, YMeTh: NPUMEHATh 3HAHHUSA, YMEHHS, 31 Henens
31 1 SHEPreTHYeCcKOol ¥ MUIeBoil 6e301aCHOCTH, Pa3BUTHU HABBIKH, IOIYICHHBIC NPH H3YHCHHIH
Kypca.
METUIIUHBI
IIpencraBnerns 06 00X HAYYHBIX TPUHITHIIAX YMeTh: NPUMEHATh 3HAHWA, YMEHUS, 32 Henens §22. 3amanus Ha c.116 Nel-
32 2 IPOMBIIIEHHOTO MOTyYEHUS BAXKHENIINX BEMIECTB HABLIKH, TOIyICHHBIC TPH H3YHCHIH 5(yctHo).
Kypca.
YenoBek B MUpE BEIIECTB U MaTEPHUAIOB VYMerTh: NMPUMCHATH 3HaHWs, yMeHHMs, | 33 Hemems §23. 3amanmsa Ha c.121 Nel-
33 3

HaBBIKH, IOJy4YECHHBIE NPH H3YYCHHU
Kypca.

5(ycTHO).
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XI/IMI/IH nu SHOPOBLC YCJIOBCKa
34 4

VYmers: IPpUMCHATL 3HAHUA, YMCHUA,
HaBbIKH, IMOJIYUYCHHBIC IIPU HU3YUYCHUHN

Kypca.

34 nenensa

OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

34 gaca
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Ipuioxkenne 1
KPAUTEPUU U HOPMbI OIIEHKHA 3HAHUH OBYYAIOIIIUXCA
1. OneHka yCTHOro oTBETA.
Ouenka "5" craBuTCs, €Clii 00yJarOUUIiCs:
1. mokasbIBaeT ri1y0OKOE U MOJIHOE 3HaHUE U IOHUMaHKE Bcero 00bEMa porpaMMHOT0 MaTepuana;
IIOJIHOE ITOHUMaHUE CYIIHOCTH PACCMATPUBACMBIX ITOHATUH, SIBJICHUN U 3aKOHOMEPHOCTEH, TEOPUH,
B3aMOCBSI3CH;
2. yM€eT COCTaBUTh IOJIHBII U MPaBUJIbHBIA OTBET HA OCHOBE M3YyYEHHOI'O MaTepuaa; BbIIEIATH IJIaBHBIC
HOJIOKEHHUS, CAMOCTOATENIbHO MOATBEPAK1aTh OTBET KOHKPETHBIMU NPUMEpPaMH, (pakTaMu; caMOCTOSATENBHO U
apryMEHTHPOBAHO JIeJaTh aHAIN3, 0000ICHNS, BEIBOIBI. Y CTAaHABINBATH MEXKIIPEIMETHBIE (Ha OCHOBE paHee
NpUOOPETEHHBIX 3HAHMN) W BHYTPHUIIPEAMETHBIC CBSI3U, TBOPYECKH IPUMEHSTH IIOJYy4YEHHbIE 3HAHUSA B
He3HakoMo# cutyaruu. [locnenoBarenbHO, YETKO, CBA3HO, 0OOCHOBAHHO U 0€30ITMO0YHO M3JIarath y4eOHBII
MaTepHal; AaBaTh OTBET B JIOIMUYECKOW IOCIIEI0BATENBHOCTH C UCIOJIb30BAHUEM MPUHATON TEPMHHOJIOTUY;
JienaTh COOCTBEHHBIE BBIBOJIBI; (JOPMYIUPOBATH TOYHOE ONPEICICHHE U UCTOJIKOBAHME OCHOBHBIX TOHSTHIA,
3aKOHOB, TEOPUH; IIPU OTBETE HE MOBTOPSTH JOCIOBHO TEKCT yU4e€OHMKA; M3JIaraTh MaTepuall JIUTEPaTypHbIM
SI3BIKOM; TIPABMIJIBHO M OOCTOSATENBHO OTBEYATh HA JOIMOJHUTEIbHBIE BOMPOCH! yuuTens. CaMOCTOATENbHO U
paLMOHATIBHO HCIOJb30BAaTh HAIJISHBIE IOCOOMS, CIIPaBOYHbIE MaTepuasbl, Y4EOHUK, IONOJHUTEIbHYIO
JUTEpaTypy, INEPBOMCTOYHUKH; HPUMEHATh CHUCTEMY YCJIOBHBIX OO0O3HAu€HUN IpU BEACHUU 3alMCeH,
COIIPOBOKIAIOIIMX OTBET; UCIIOJIb30BAaHUE Ul JOKA3aTEIbCTBA BHIBOJIOB U3 HAOJIIOJCHUN U OIIBITOB;
3. caMOCTOSITENIbHO, YBEPEHHO U 0€30IIMO0YHO NMPUMEHSET NOJy4YeHHbIE 3HAHMSI B PELICHUM MpoOJIeM Ha
TBOPYECKOM YpPOBHE; JOIYyCKaeT He OoJjiee OJHOro HelouéTa, KOTOPBIHA JIETKO HCIpPaBIIAET MO0 TPeOOBAaHUIO
YUUTENs; MUMEeT HEoOXOAWMBbIE HAaBBIKM pabOThl ¢ mpuOopamu, UYepTek aMu, CXeMaMH H TpapuKamH,
COITYTCTBYIOIIMMH OTBETY; 3allMCH, COIPOBOXK/IAOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
Ouenka "3" craBuTCs, eciy 00y4arOIIUICS:
1.moka3bIBaeT 3HAHUS BCETO U3yYEHHOI'O MPOrpaMMHOI0 mMarepuana. J{aéT moyHelid 1 MpaBUIbHBINA OTBET Ha
OCHOBE M3YYCHHBIX TCOPHIi; HE3HAUMTENIBHBIC OIMMOKM M HEJOYETHI NMPHU BOCIPOU3BEICHUU H3YUYECHHOTO
MmarepHaia, Olpe/esIeHUs] MOHITUH Jajl HENoJHble, HEOOJbIINEe HETOYHOCTH MPU MCIIOJIB30BAaHUHM HAYUHBIX
TEPMUHOB WJIM B BBIBOJAX W O0OOIICHUSX M3 HAOIIOACHUN M ONBITOB, MAaTE€pUall HM3JIaraeT B ONpPEesICHHON
JIOTMYECKON I0CIIEI0BAaTEIbHOCTH, MPH 3TOM JOMYCKaeT OJHY HerpyOyro omuOKy uiu He Oonee IBYX
HEJ0YETOB U MOXET MX HCIPAaBUTh CAMOCTOSITENIbHO NpU TpeOOBaHMM WM IMPU HEOOJIBIIONW IOMOIIU
IpernojiaBaTess; B OCHOBHOM YCBOMJI YUeOHBIM Marepuai; MOATBEP)KIAeT OTBET KOHKPETHBIMU NPHUMEPaMU;
IPaBUJIbHO OTBEYAET Ha JIOTIOTHUTEIIbHbIE BOIIPOCHI YUUTEIS;
2. yM€eT CaMOCTOSTENIbHO BBIIEIATH IJIaBHBIE MOJIOKEHHsI B U3yYEHHOM MaTepualle; Ha OCHOBAHUU (haKTOB U
IpUMepoB 000011aTh, JAeNaTh BbIBOJbI, YCTAHABIMBATh BHYTPUIIPEAMETHBIE CBSA3H. [IpUMEHATH MOTydeHHbIE
3HaHUS Ha MIPAKTUKE B BUJOU3MEHEHHON CUTYyalluu, COOII01aTh OCHOBHBIE ITPaBUiIa KYJIbTYpPbl YCTHOH pedn u
COTPOBOKIAIOIIEH MMCbMEHHOM, UCIIOJIb30BaTh Hay4HbIE TEPMUHBIL;
3. He o0Js1azaeT JOCTaTOYHBIM HABBIKOM paboThI CO CITPABOYHOM INTEpaTypoi, yaeOHUKOM, IEPBOMCTOUHUKAMHU
(MpaBUIILHO OPUEHTHPYETCS, HO paboTaeT MeIeHHO). [lonmyckaeT HerpyOble HapyleHus: IpaBUil 0(OpMIICHUS
MUCbMEHHBIX paboT.
Ouenka "3" craBuTCS, €ciy 00y4arOIUNCS:
1. ycBOMJI OCHOBHOE coOjJiep’KaHHe Y4eOHOro marepuaia, MMeeT NpoOenbl B YCBOGHMM MaTepuana He
HPENSTCTBYIOUINE JalbHENIIEMY YCBOCHHIO POTPaMMHOI'0 MaTepuraa;
2. MaTepHal u3JlaraeT HeCUCTEMaTH3UPOBAHHO, (pparMeHTapHO, HE BCET/a MOCIe10BaTeIbHO
3. TIOKa3bIBa€T HEJOCTATOYHYIO C(HOPMUPOBAHHOCTH OTACIBHBIX 3HAHWUW M YMEHHUH; BBIBOJBI M O0OOIIECHUS
apryMeHTHpyeT ci1abo, JOMycKaeT B HUX OIIMOKH;
4.1onycTus OUIMOKH M HETOYHOCTH B HCIIOJIb30BAHUM HAYYHOH TEPMUHOJIOTUH, ONPEICIICHUS MOHATHI aai
HEJ0CTaTOYHO YETKHUE;
5. HE UCIOJIb30BAJ B KAYECTBE JJOKA3aTEIbCTBA BBIBOABI M 0000IICHHS U3 HAOMI0IeHHH, ()aKTOB, OTBITOB WIIN
JIOITYCTHUIT OIIUOKH MPU UX U3TIOKEHUU;
6. UCTIBITHIBAET 3aTPYJHEHHS B IPUMEHEHUH 3HAHUN, HEOOXOAUMBIX JJI PEeLICHUs 3a/1a4 pa3IU4YHbIX TUIIOB,
npu OOBSICHEHUH KOHKPETHBIX SBJICHHH HAa OCHOBE TEOPUIl M 3aKOHOB, MJIHM B MOATBEP)KICHUHM KOHKPETHBIX
PUMEPOB MPAKTUYECKOTO MPUMEHEHHS TEOPUHA;
7. OTBEUYAET HEMOJIHO Ha BONPOCH! YUUTENA (YIycKass © OCHOBHOE), WJIM BOCIPOM3BOAMT COJIEPIKAHNE TEKCTa
yueOHHUKa, HO HEOCTATOYHO MOHUMAET OTJIENbHbIE MOJI0XKEHHS, UMEIOINE Ba)KHOE 3HAYEHHE B 9TOM TEKCTE;
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8. 0OHapyXMBaAET HETOCTATOYHOE TIOHMMaHKE OTAEIbHBIX IMOJI0KEHHI TPU BOCIPOU3BEICHIH TEKCTa y4eOHNUKa
(3ammcei, TepPBOMCTOYHIKOB) WJIM OTBEYACT HEIMOJHO HA BOIPOCHI YUYUTEINS, JOMyCKas OJIHY-ABE TpyObie
OILLIMOKHU.

Ouenka "2" craBuTCS, €ciy 00yYarOIUIC:

1. HE YCBOWII U HE PacKphLII OCHOBHOE COJIep)KaHHEe MaTepuaa;

2. He JIeTIaeT BBIBOJIOB U 00OOIICHHMIA.

3. He 3HaeT U He MOHUMAeT 3HAUYMUTEIbHYI0O MJIM OCHOBHYIO YacTh MPOrpaMMHOr0O Marepualia B IMpezenax
MOCTaBJICHHBIX BOIIPOCOB;

4. wiu umeet cnado chopMUpPOBaHHBIC U HETIOJHbIE 3HAHUS U HE YMEET MPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX
BOTIPOCOB U 33]1a4 110 00pa3Iy;

5. uiu npu oTBeTe (Ha OJIMH BOIPOC) JIOMYyCKaeT 0oJiee ABYX IPyObIX OMIMOOK, KOTOPbIE HE MOKET UCIPABUTD
JIaXKe MPU MOMOIIH YUUTEIIA.

2. OueHKa IKCMEPUMEHTAJIbHBIX YMEHHUH (MIPAKTHYECKUX U JIA00paTOPHBIX padoT)

OreHKa CTaBUTCSI HA OCHOBAHWUHU HAOJIOICHUS 32 YIAIIMMUCS U TUCBMEHHOTO OTYETa 3a padoTy.

Onenka "5" craBUTCS, €M O0YYAFOIIHIACS:

1. mpaBUIILHO ONPEEIHII LIEb OTbITA;

2.BBINOJIHUI paboOTy B MOJHOM 00OBbEME C COONIOACHHEM HEOOXOAMMOM MOCIEI0BATEIBHOCTH MPOBEICHUS
OIIBITOB U U3MEPEHMUIL;

3. caMOCTOSITENIbHO W PAallMOHAIBHO BHIOpAN M MOATOTOBHII JUIsl OIBITA HEOOXOAUMOE O0OpYIOBaHUE, BCE
OTIBITHI MIPOBEJT B YCIIOBUSX M PEKUMAX, 00CCIICUMBAIOIIUX MTOJTYyUYE€HHE PE3YJIbTATOB U BEIBOJOB C HAUOOJIbIIIEH
TOYHOCTBIO;

4. HayYHO TPaMOTHO, JIOTUYHO OIHCaJ HAOJIFOICHUS M ¢(hOPMYITHPOBAIT BBIBOIBI U3 OMBITA. B mpencTaBicHHOM
OTYeTe MPAaBUIBHO M aKKYPaTHO BBIMOJIHUII BCE 3aMKMCH, TAOJIUIIbI, PUCYHKH, YEPTEKH, TpadUKH, BHIYUCICHUS
U CZIeJ1all BEIBOJIBL;

5. MPOSIBIISIET OPTaHU3alMOHHO-TPYAOBbIE YMEHHS (TIOJAEPKUBACT YUCTOTY paboyero Mecra W MOPSA0K Ha
CTOJIE, YKOHOMHO HCTOJIB3YET PACXOAHBIC MATEPUAJIBI).

6. DKCIIEPUMEHT OCYIIECTBIIAET M0 TUIaHY C YY€TOM TeXHUKH 0€30MacHOCTH U MPaBHII pabOThl ¢ MaTepuaiaMu
U 000pY/IOBaHHEM.

Ouenka "4" cTaBUTCS, €CIM 00Y4arOIIUKCS BBIMOIHII TpeOoBaHUs K oLieHke "5", HO:

1.OmBIT MPOBOAMII B YCIIOBHSIX, HE 00€CTIEUNBAIONIUX JIOCTATOYHON TOUHOCTH U3MEPEHUI;

2. uiau OBLIO IOMYIIEHO JABa-TPH HEI0UEeTa;

3. unu He 6osee 0fHOM HerpyOoi OMMOKHM M OJJHOTO HE0YETa,

4. WM SKCIEPUMEHT MPOBEJEH HE MOJHOCTHIO;

5. WU B OMMCaHUU HAOJIIOICHUH U3 OTBITA JOMYCTUI HETOYHOCTH, BBIBOJIBI CJIEJIaJI HETIOTHBIE.

Ouenka "3" craBuTCs, eciu o0yJaromuics:

1. mpaBWIIBHO OMpPEAECIUI 1IETb OIbITa; PAOOTy BBITIOIHIET MPABUILHO HE MEHEE YeM HAIOJIOBUHY, OJHAKO
00BEM BBIMIOJIHEHHOM YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh MPaBUIbHBIE PE3YJbTaThl M BBIBOJABI IO
OCHOBHBIM, MPUHIIAIIAATIFHO BAXKHBIM 3a7a4aM paOoTHI;

2. unu mo0op o0opyI0BaHMS, 00bEKTOB, MATEPHAIIOB, a TAKXKE paOOTHI IO HaYally OMbITa MPOBEN C TOMOIIBIO
YUUTEIIS;, WIN B XOJI€ MPOBECHHUS OIbITA U U3MEPEHUM OBLIN JIOMYIIEHBI OITUOKM B OMMCAHUN HAOJIIOICHHM,
(dbopMyITUpPOBaHUH BHIBOJIOB;

3. ONBIT MPOBOAWICS B HEPAIMOHAIBHBIX YCJIOBHUSAX, YTO MPHUBEIO K MOJYYEHUIO PE3YJIbTATOB C OOJbIIEH
MOTPEIIHOCThIO; UM B OTYETE OBLIM JOMYIIEHBI B OOIICH CIOXHOCTH HE Oosiee ABYX OIMIMOOK (B 3amUCAX
€IMHUI], U3MEPEHUSX, B BEIYUCICHUSX, Tpadukax, TabauIax, cxeMax, aHaJIu3e MOTPENTHOCTe! U T.J1.);

4. nomyckaer rpyoyro OIIMOKY B X0J/i€ dKCIIEpUMEHTA (B OOBSICHEHUH, B O()OPMIICHUH pabOThI, B COOJIOICHUN
MpaBUJI TEXHUKUA O€30MacCHOCTH TpU paboTe ¢ MaTrepuaiaMu U 000pyIOBaHHEM), KOTOpask UCIPABISAETCS IO
TpeOOBAHUIO YUUTEIS.

Omnenka "2" craBuUTCS, €CIIM yYEHHUK:

1. He ompenenui CaMOCTOSTENILHO 1eb OIBITA; BBIMOJIHUI PabOTy HE MOJHOCTHIO, HE TIOJTOTOBHI HYKHOE
obopyoBaHre U 00bEM BBITOTHEHHOW YaCcTH PabOThI HE MO3BOJISIET C/IeIaTh IPABUIIHHBIX BBIBOJIOB;

2. WM ONBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOTIOICHHS IPOU3BOIUINCH HETIPABUIIHHO;

3. wiu B Xo/ie paboThI ¥ B 0OTYETE OOHAPYKIIIHCH B COBOKYITHOCTH BCE HEOCTATKH, OTMEUYCHHBIC B TPEOOBAHUSIX
K oneHke "3";
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4. nomryckaet niBe (1 Oosiee) rpyObIe OITMOKU B XOZ€ DKCIIEPUMEHTA, B 00BSICHEHUH, B 0()OPMIICHHH padOTHI, B
COOJIIO/ICHUH MTPABHJI TEXHUKU OE€30MIaCHOCTH MPH pabOTe C BEIIECTBAMU U 000pyI0BaHHEM, KOTOPHIE HE MOXKET
UCIPABUTh JAXKE MO TPEOOBAHUIO YUUTEIS.

3. OneHka yMeHHUH pemiaTh pacuyeTHbIC 321241

Ouenka «5»: B JIOTMUECKOM pACCYXKICHHM W PEUICHHH HEeT OMMOOK, 3aJaya pelieHa paluOHAIbHBIM
CII0CO00M;

OneHka «4»:B JOTMUECKOM PACCYX JACHUU U PEIICHHS HET CYIIECTBEHHBIX OLIMOOK, HO 3aJaya pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WIJIH JIOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMNOOK.

Ounenka «3»:B IOTHYECKOM PACCYKICHUHU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYIIIEHA CYIIECTBEHHAs OLINOKA
B MAaTEMATHYECKUX pacyeTax.

Ounenka «2»:

1. uMeeTCsl CyIIeCTBeHHBIE OIMOKH B IOTHYECKOM PACCYKJICHUU U B PEIICHHH,

2. OTCYTCTBHE OTBETa Ha 3aJlaHUE.

4. OnleHKa NMUCbMEHHBIX KOHTPOJIbHBIX PadoT

OueHka «S5»0TBET MOJIHBIM U IPABUIIbHBIN, BO3MOXKHA HECYLIECTBEHHAsI OIIHOKA.

OuneHka «4»:0TBET HEMOIHBIN WM JOMYIICHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK.

Ouenka «3»:paboTa BHINOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIIEHA OJIHA CYIIECTBEHHAs OLIMOKa U MpU
9TOM JIBE-TPHU HECYIICCTBCHHEBIE.

Onenka «2»:

1.paboTa BBITIOJIHEHA MEHBIIIC YeM HAITOJIOBUHY WJTH COACPKHUT HECKOJIBKO CYIIECTBEHHBIX OIMNOOK;

2. paboTa He BBINIOJIHEHA.

[Ipu oreHKe BBHITIOJHEHUS MUCHBMEHHON KOHTPOJIBHON pabOThl HEOOXOIMMO YUUTHIBATH TPEOOBAHUS CIUHOTO
opdorpaduyeckoro pexxuma.

5. Ouenka TecToBbIX padoT

TecTbl, cocTosIIME U3 MATH BOIMPOCOB MOKHO HCIOJIB30BaTh MOCE M3yYEHUsS! KaXKIOro Marepuana (ypoka).
Tect u3 10-15 BonmpocoB ucob3yeTcs Jisl nepuoandeckoro KoHTposs. Tect u3 20-30 BOIpocoB HEOOXOAMMO
UCIIOJIb30BATh JJIsi UTOTOBOT'O KOHTPOJISL.

[Ipu orleHUBaHUY WCIIOIB3YETCS CIICIYIOIIAs [IKaja;

Jnst TecTa U3 NATH BOMPOCOB:

HET OIIMOOK — OLICHKA «5»;

OJIHa OITMOKA — OLIEHKA «4»;
JIBE OLIIMOKN — OIIEHKA «3»;
TPH OIMIMOKH — OIIEHKA «2.
Jus Tecta u3 30 BONpocoB:

25-30 npaBUIBHBIX OTBETOB — OIEHKA «5»;

19-24 npaBUIIBHBIX OTBETOB — OLIEHKA «4»;

13-18 mpaBUIBHBIX OTBETOB — OIIEHKA «3»;

MeHbIIe 12 MpaBWIBHBIX OTBETOB — OIICHKA «2».
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Ipuiio:xkenue 2

OLHEHOYHBIE MATEPHUAUJIBI (10 kixacc)
KonTponpHas padora Nel 1o Teme «YTJIeBOIOPOIBI
BAPHUAHT-1
Yacts 1

[Tpu BBIIOTHEHUY 3aaHUS B TETPAIH JJIsi KOHTPOJIBHBIX PadoOT 1Mo XUMUU CJIeBa B
CTOJIOMK yKa3bIBaiiTe HOMEp 3aJjaHMsl, ClIpaBa HOMEP

Al. O6mas popmyra anKkaHOB:

1) CHHZH 2) CHHZH-Z 3) CHHZH-G 4) CHH2n+2
A2.M3omepom BemiecTBa, hopmyna kotoporo CH, = CH — CH2 — CHs, siBnsiercs:
1) 2-Merunbyren-2 2) byran 3) byren-2 4) byrun-1
A3. [IpenpiaymiumM roMoJI0roM neHTajauena-1,3 spisercs:
1) IIponaauen-1,2 2) I'excanuen-1,3 3) byranuen-1,3 4) Ilentan
A4. TlpucoearHeHne BOJAbBI K alleTHIIEHY HA3bIBAIOT PEAKIUEH:
1) Kyueposa 2) MapkoBHUKOBA 3) Bropua 4) 3aiiueBa
AS5. BermiecTBo, Al KOTOPOTO XapaKTepHa peakius 3aMeleHUs:
1) bytun 2) byran 3) byren-1 4) byraguen-1,3
A6. BribepuTe BeriecTBo, Onpenessioniee KpaTHYIO CBsI3b B HEMPEIEIbHBIX YTIEBOI0POAAX:
1) HCI 2) Cl; 3) H20 4) Br
A7. OnpeenuTe TUI PeaKIK HEe XapaKTEPHOU JJIsl aIKAHOB:
1) mpucoenunenue 2) 3amenieHue 3) ropenue 4) paznoxxeHue
Yacts 2
B 3ananuu B1 Ha ycTaHOBJIEHHE COOTBETCTBUS 3AMUILIUTE B CTOJIOUK 1012 (0] )

BI)I6paHHI)IX BaMM OTBCTOB HAIIPOTUB COOTBCTCTBYIOIINUX 6YKB

B1l. YcranoBute cooTBeTCTBUE MEXKAY (HOPMYIION BELECTBA U KJIACCOM YTJIEBOAOPOIOB,
K KOTOpPOMY OHO IPUHAJIEKHT.

OOPMVJIA BEHIECTBA KJIACC YTJIEBOAOPOOB
A) CsHis 1) apenbl
b) CsHiz 2) anKaHBbI
B) CsHs 3) anKuHBI
') CeHio 4)

AJIKCHBI

OtBeroM Kk 3amaHuio B2 SBASIOTCS ypaBHEHUs XHUMHUYECKHX pEaKIMii, Ha3BaHUE
MOJIYYEHHOTO MPOJIYKTA..

B2. Hanumure YpaBHCHUA peaKL{HfI, C MOMOMIBIO KOTOPBIX MOXKHO OCYIICCTBUTL CICAYIOIIUC

MIpEBpAIICHHUS:

Pt, t +HCI +2Na
C3Hs — CH,=CH-CH3z — X1 —»X»
Yacts 3

[Ipu opopmiiennu 3ananus yact C 3anUIIKMTE CHA4Yaja HOMEp 3a/1aHus, a 3aTeM IOJIHOE pelIeHue.
OTBETHI 3aMMUCHIBANTE YETKO U Pa300OPUMBO.

Cl1. Ilpu nomHOM cropaHuu yrieBojopoja oOpaszoaiucs okcun yraepona (IV) maccoit 0,88r u
Bojga Maccod 0,36r. OTHocuTenbHass IUIOTHOCTh YIJIEBOJAOpOAA IO Boaopoay paBHa 21. Haiitm
MOJIEKYJISIPHYIO (pOpMYITy YTIeBOJOpOIA.
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Kontponbnas padora Ne 1 YrieBomopo bt
BAPUAHT-2
Yacrs 1

[1pu BBIMOJIHEHNUH 3a/IaHKs B TETPAJIHU JUIS KOHTPOJIBHBIX pabOT M0  XHMHH CJCBa B
CTOJIOMK yKa3bIBalTEe HOMEP 3aJIaHus, CIIpaBa HOMEP
Al. O6mas popmyra anTKanHOB:

1) CHHZH 2) CHHZH-Z 3) CHHZH-G 4) CHH2n+2
A2. N3omepom BemecTBa, hopmyna koroporo CHz = CH — CH = CHa, sBisercs:
1) 2-MeTtunoyren-2 2) byran 3) byren-2 4) byrun-1
A3. CnegyuuM roMos0oromM neHragaueHa-1,3 spusercs:
1) [Iponaauen-1,2 2) I'excaguen-1,3 3) byranuen-1,3 4) Ilenran
A4. IlpucoearHeHue BOAbI K ATHIIEHY Ha3bIBAIOT PEAKIUCH:
1) rugpupoBanust ~ 2) ruApOTallM  3) FaJIOT€HUPOBAHUS 4) ruporajioreHupoBaHue
AS. BenecTBo, U1 KOTOPOIO XapakTepHa peakius NPUCOCIUHECHHUS
1) Byrun 2) byran 3) mpoman 4) meTaH
A6. Beibepute BelecTBO, OMPEEsIoNniee KPaTHYIO CBSI3b B HEMIPECIbHBIX YIII€BOA0POIAX:
1) HCI 2) Cl; 3) H20 4)KMnO4
A7. Onpenenute TUI peaklMKM HE XapaKTEPHOM JJIsl aJIKEHOB:
1) mpucoenuHEeHHE 2) 3amenieHue 3) ropenue 4) paznoxeHue
YacTts 2
B 3ananuu B1 Ha ycTaHOBJIEHHE COOTBETCTBUS 3AMUILIUTE B CTOJIOUK 1012 (0] )
BbIOpaHHBIX BAMH OTBETOB HAIIPOTHUB COOTBETCTBYIOMINX OYKB
B1. YcranoBute cooTBeTCTBUE MEXAY (POPMYIIOi BEIIECTBA U KJIACCOM YIJIEBOJOPO/IOB, K
KOTOPOMY OHO MPUHAAJICKHUT.
®OPMVIJIA BEIIECTBA KIJIACC YTJIEBOJOPO/J0OB
A) CsHio 1) apeHsr
b) CeHio 2) anKaHsbl
B) CeHs 3) ankuHbI
I') CeH12 4)
QJIKEHBI

OtBeroM Kk 3amaHuio B2 gBISAIOTCS ypaBHEHUS XHMHUYECKHUX pEaKIHMi, Ha3BaHHE
IIOJIYYEHHOI'O MPOAYKTA..

B2. HanummTe ypaBHEHHs peakIiuii, C IOMOIIbIO KOTOPBIX MOKHO OCYHIECTBUTD CIEAYIOIINE
MIpEBpAIICHHUS:
Pt,t +HCI +2Na
CoHe —» CH2=CH; —» X1 —» X
Yacts 3

IIpn odopmnenun 3ananus yactu C 3anuIIMTE CHAayaja HOMEp 33JaHUs, a 3aT€M IIOJIHOE

pemieHre. OTBETHI 3aIIMChIBANTE YETKO U pa300pUUBO.

Cl. Jlan yrneBoopoJ B KOTOPOM MaccoBas A0Jis yriepoaa paBHa 82,76%, a maccoBas BoJiopoaa
paBHa 17,24%. OTHOcuTeNbHAS IIOTHOCTH YIJIEBOJOPOA MO BO3AYyXY paBHa 2. Hailtu

MOJIEKYJISIPHYIO (hopMyITy yriIeBoA0pOAa.

KonrtponsHas pabora Ne2

«Kucnopogoconepxaiiue OpraHMuecKue CoeTUHEHUSD)
Bapuanr 1

YacTts A.

A 1. BemectBo cootBercTByromee oodmieir ¢popmyie Cn(H20)m oTHOCHTCS K

KJlacCy  a) alpJeruaoB, O) yriieBOAOB, B) CHUPTOB I') KAPOOHOBBIX KUCIOT
A 2. BeecTBo, sIBIISIIOLIEECS H30MEPOM IPOTIaHAIS
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a) MpomaHoH, 0) MPOMaHoJ B) MPOIMAHOBAS KMCJIOTA ') METHJIAIIETAT
A3 TIlpenpiayuum roMoa0roM neHTanosna-1 sBusercs:

a) [Iponanou-1 0) byranon-1 B) byranosn-2 r) DTaHoI
A 4. MeTtaHOJI B3aUMOJIEHICTBYET C BELIECTBOM

a) Boja, 0) HaTpwii B) OPOMOBOJIOPO/I T') OKCH] KaJIbITHS.
A 5. 'uznpokcun HaTpus B3aUMOJEHCTBYET C

a) ’TaHoJa 0) rmIepuHa B) (heHOMA ') METaHOJIa
A 6. Peaknust «cepeOpsSIHOTO 3epKajiay XapaKTepHa JUIsl BEIECTBA

a) YKCyCHasl KUcaoTa, 0) MeTuadopMuaT B) 3TAHOJ T') METaHAII.
A 7. ®opmyna peakTuBa JJsl paClO3HAHUS MHOTOATOMHBIX CIIUPTOB

a) Cu(OH)z, 6) Ag20 (avmmau. pp)s B) CuO, r) p-p KMnOg4
Yacts B.
B 1. YcraHoBuTE COOTBETCTBHE MEXKIAY MOJEKYISIPHOW (HOPMYJSION OpPraHMYecKOro
BELIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) 3-mMeTriIOyTaHaIb 1) anbaeruisl
b) merumsTunar 2) kapOOHOBBIE KUCIIOTHI
B) rmunepun 3) cinoxxHbIe YUPHI

4) MHOTOaTOMHBIE CIIUPT
B2. CocraBpTe ypaBHEHHS pEaKIHMi IO TMPUBEICHOW CXEeME U YKaKUTE YCIOBHS
OCYIIECTBIICHUS.
C2Hs — C2HsClI — C2HsOH — CH3COH — CH3COOH — CH3CO — O — C3Hy
Yacts C.
C 1. KakoBa monexymnsipHas ¢opMylia OpraHM4eCcKOro BeIecTBa, C MaCCOBOM J0Meit
yraepona 51,89%, Bomopona 9,73% u xmopa 38,38%, oTHOCHTENbHAsI TUIOTHOCTh
€ro Mnapos 1o Bo3ayxy 3, 19.

KontponbHast pabora Ne2 mo Teme: «Kucnoponoconepxamuye OpraHu4eckue
COCTUHEHUS
Bapuant 2
YacTs A.
A 1. BemectBo coorBercTBytomee obmeit ¢popmyne RCOOH otHOCHTCS K
KJ1accy a) ampAETUAOB, 0) YIIIeBOJAOB, B) CIIUPTOB T') KapOOHOBHIX
KHCJIOT
A 2. BemecTBo, sBIIsIfOIIEECS H30MEPOM TpornaHoa-1
a) MPOIIaHOH, 0) mpomnaHanb, B) IPONAHOBAs KUCJIOTA T) MPOIMAHOII-
2 A3 CaegymuM roMojoroM neHTaHona-1 sBusercs:
a) [Iponanou-1 0) byranon-1 B) byranon-2 r) 'ekcanon-1

A 4. Mexny coboil MOTYT B3aMMO/1€HiCTBOBATh:
a) muuepuH 4 cyabdar meau (II),  B) penon u runpoxcun meau (I1),

0) (heHON U a30THASA KHCIOTA ') METaHOJ M YTJIEKUCIBIHN Ta3.
A 5. PactBop sipKO-CHHETO IBETa 00pa3yeTcs MpU B3aMMOJICUCTBUH THAPOKCHIA MEIU
D) c: a) TIUIEPUHOM, 0) sTaHONIOM, B) (beHonoMm r)
Oyranosnom A 6. Ilpu rugpupoBanun dTaHans oOpa3zyercs:

a) alleTUJIeH, 0) »TaHoON, B) OTUJICHTJIMKOIIb, T) YKCYCHasl KHCIIOTa

Hux

A 700pa3oBanHne SPKO OKPAIIEHHOTO CHHE-(PHOJETOBOTO KOMIUIEKCHOTO COCIMHEHHS C XJIOPUIOM

xkenesa (I11) siBisieTcs kauecTBEHHOM peakiueit Ha:

a) ajpaerupl 0) (eHol B) OJHOATOMHbBIE IIPEIEIbHBIE CIIUPTHI I') KAPOOHOBBIE

YacTts B.

B 1. YcranoBuTe COOTBETCTBHE MEXAY MOJEKYISIPHOW (HOpMYIION OpraHMYeCcKOro
BEILIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCSI

A) 2-MeTHINPONaHoOBasi KUCIIOTa 1) onHOaTOMHBIE CTUPTHI
Bb) stunenrnukons 2) MHOTOAQTOMHBIE CITUPTHI
B) stundopmuar 3) kapOOHOBBIE KHUCIOTHI

4) crnoxxHble H3PUPHI
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B2. CocraBbTe ypaBHEHUs peEaKIUMid IO MNPHUBEACHO CXEME M YKaXXKUTE YCIOBUSA UX

OCYILIECTBIICHUS.
CH4 — C2H2 — CH3CO H — CH3CO OH — (CH3C0OO0)2Ca — CH3COOH

Yacts C.

C 2. KakoBa MoJjekysipHas ¢GopMyiia OpraHMYeCKOro BEIIECTBa, C MacCOBOW J0JIei
yraepona 40%, Bogopoaa 6,66% u kucinoponas3,34%, oTHOCHUTENbHAS TUIOTHOCTD
€ro napoB 1o Bo3nyxy 2, 07.

KoHTtposbHas pabota 1o opranunveckoit xumuw (10 Kimacc, utorosas).
1 Bapuanr.

HNHcTpyKums s ygamuxcs

Tect cocroutr u3 yacreir A, B u C. Ha ero BeimosHeHue otBoautcs 80 MHHYT. 3alaHus
PEKOMEHJIyeTCsl BBIMOJHATH IO TOpsAAKy. Eciu 3agaHue He yJaeTcsi BBIIOJHUTH Cpasy,
nepeiauTe K ciaeayromemy. Eciu octaHercs Bpems, BEPHUTECh K MPOMYIICHHBIM 3aJIaHUSIM.

Yacte A

K KaKIAOMY 3aaHUIO YaCTU A JaHbl HCCKOJIBKO OTBCTOB, U3 KOTOPBIX TOJIbKO OJAUH BepHLIﬁ.

Bri6epute BepHblIii, 10 Baemy MHEHHIO, OTBET.
Al. Bemectsa, nmeromue popmynsl CHz — O — CHz u CHsz — CH2 — OH, sBasitorcs
1) romosnoramuy; 2) u3oMepamy;
3) moimMMepamu; 4) menTuIaMH.
A2. YTIIeBO10pOI, B MOJIEKYJIE KOTOPOTO aTOMBI YITIEPOIa UMEIOT SP° TMOPUIH3AIINIO
1) 6yren-1; 2) O6yran; 3) Oyraguen-1,2; 4) 6yrun-1.
A3. [IpoxykTOM TuIpaTalviy STHIIEHA SBISETCS:
1) cupr; 2KHCIIOTA;
3) anpaerun; 4) ankaHs.
A4. TonbKo B OJIHY CTJUIO0 MOKET MPOTEKATh TUAPUPOBAHUE ITOTO YIIIEBOJOPOJIA:
1) 6yramuen-1,3; 2) 6yren-1; 3) 6enzoun; 4) OyruH-2.
AS. KonndecTBo aTOMOB BOJIOPO/Ia B IIUKIIOTEKCAHE:
1)12; 2)8; 3)10; 4)14.
A6. Peaknuus cpezibl B BOJHOM PacTBOPE IIIMIIMHA:
HelTpanbHas; 2) kucnas; 3) coneHas; 4) 1menovHasi.
AT. B IIPOMBIIITIEHHOCTH apoMaTH4ECKHe YTIIEBOIOPOABI MOJIY4arOT
1) npuponHoro raza; 2) HepTu; 3) OCTATKOB rOpHBIX Nopos; 4) Topda.
A8. VYkcycHas KUCIIOTa HE BCTYNAET BO B3aUMOJIEHCTBUE C BEILIECTBOM
1) okcHUI KaJbIHs 3) menp
2) MeTaHoJ 4) muieBas coaa
A9. AuieTuieH NPUHAIJICKUT K TOMOJIOTHYECKOMY PSY:
1) ankanoB; 2) ankuHOB; 3) apeHOB; 4) alIKEHOB
A10. TTomumponusiieH MoJy4aroT U3 BelecTBa, popMyia KOTOPOro
1) CH2=CH2; 2)CH [1CH; 3)CHz—-CH2-CHs; 4)CH2=CH - CHs.
All. K a10BUTEIM BeliecTBaM OTHOCHTCS:
1) metanon; 2)oatanon; 3) nmpomnaHon; 4) OyTaHOIL
A12. Ilpu cropanuu 3 MOJb METaHa MO TEPMOXHMUYECKOMY YpPaBHEHHIO
CHs + 202= CO2 + 2H20 + 880 x/I>)k  BBIJIEIUIIOCH:
1) 293,3 x/Ix; 2) 1760 xIx; 3) 2640 x/Ix; 4) 880 x/Ix.
A 13. ®eHon HeNb3s UCHOIB30BaTh JJIA MOTYYEHUS

1) xpacureneit 3) nueBbIX 100aBOK
2) KampoHa 4) B3pbIBYATHIX BELLIECTB
A 14. ®opmanuH — 3TO BOAHBIN pacTBOP
1) ykcycHoro anpnaeruia 3) MypaBBHUHOTO ajbJieTuaa
2) YKCYCHOUW KHCIIOTBI 4) 3TUIIOBOTO CIMpTA

1)

n3...
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Yacte B

OtBeroM K 3aanusM 3Toi yactu( B1-B5) sBnsiercs nmocienoBaTenbHOCTh MUQP WK YUCIIO, KOTOPHIE
clenyer 3anucaTh B O1aHk oTBeToB Nel cripaBa OT HOMepa COOTBETCTBYIOLIETO 3a/1aHUs, HAUWHAs
c mepBod kieroukdn. Kaxkayro mudpy M 3amaryi0 B 3alUCH JECATUYHON ApOoOU MUIIUTE B
OTJIeIbHON KJIETOYKE B COOTBETCTBHH C MIPUBEACHHBIMU B OJIaHKE 00pa3amH.

1. OO6bem rasza, KOTOpBIN BBIAEIUTCA MpU ruaponnse 6,4 r kapouna Kaubliys, paBeH

(3aMUIIUTE YUCIO C TOYHOCTHIO J0 JECATHIX).

2. YcTaHOBUTE COOTBETCTBHUE MCKAY Ha3BaAHUCM BCUICCTBA U YHUCJIIOM [J-cBs3eil B €ro MOJICKYIJIC.
Hazsanme BCIICCTBa

1) osran

2) Oyraamen-1,3
3) mpomeH-1

4) aneruiacH

3. YCTaHOBUTH COOTBETCTBHE:
BEIIECTBO
1) Tmrokosza
2) Kpaxman
3) Caxaposa
4) Iemmrono3a

4. Ywucmo

MU30MEPHBIX

UYucno [J-cBsizell B MOJIEKYJIe

a) HOJIb
0) ogHa
B) JIBE

) Tpu

1) 9eThIpe

HAXOXKJCHHUE B TIPUPOJIC
a) B COKE caXxapHOW CBEKJIbI
0) B 3epHE
B) B BUHOT'PAJIHOM caxape
T') B IPEBECUHE
[IUKJIOAIKAHOB
(3anmuIImTe 1EeN0e YUCIIo).

cocraBa CsHio

5. VYcraHOBHUTE COOTBETCTBUE MEX]Yy p€areHTaMu U TUIIOM PEaKILIUU.

PearenTtsl

1) CoHat O2 —

2) CHs—

3) CH3COOH +KOH —
4) CH4+Cl; —

Twun peaknyuu

a) 3aMelIeHue

0) okucIIeHHe

B) MPUCOEIUHEHUE
r) oOMeHa
T)pa3JioxKeHue

6. YcraHOBUTE COOTBETCTBHE MEX/1y Ha3BaHHWEM BEIIECTBA U €ro (OpMYIIOH.
HazBaunue Bemiectsa

1) sran

2) MeTaHoJ

3) mpomaHoBas KHCJIOTA
4) aueruieH

Yacte C

®dopmyna

a) CH3-CHs

6) CHs-OH

B) CH=CH

r) CH3-CH2-COH
n) CH3-CH2-COOH

paBHO:

1. Tlpu cropanum yrnesomopozaa Beyeiunoch 0,22 T yrmekucnoro rasa u 0,09 r mapos BOJIBL
[TnoTHOCTH 3TOrO BemIeCTBa MO BO3AYXY paBHa 1,45. Ompenenurte MOJEKYISIPHYIO (OpPMYITy
YTJIEBOJIOPOAA.

2. 3anuiumTe PeaKiuy, COOTBETCTBYIOIIHE CXEME:
KapOWJT KATBITUS— alleTHIICH —0eH30JI—XJI0POCeH301—TOIy0)I—2,4,6-TprHOPOMTOITYOIL.

3. Kaxkoii o6bem oxcupa yraepoma (IV ) (H.y.) BBIIENHMTCS IPH B3aMMOJEHCTBMH pacTBOPA,
coJiepkaliero 2,3 r MypaBbHHOM KHCIOTHI ¢ H30BITKOM KapOOHAaTa KalbIIHsl.
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KoHTponbHas paboTa 1Mo opraHu4ecKON XUMHUH (MTOrOBast)

2 BapuaHT
Yactp A
K xaxaomy 3aaHnio 4acTu A JaHbI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BEPHBIM.
Br16epuTte BepHbIii, 110 Bamemy MHEHMIO, OTBET.
Al. U3zomepom 2-meTundyTeHa-1 sBisercs
1) Oyren-1, 2) 2-MeTHITeHTeH-1;
3) meHTaH; 4) nenrex -1.
A2. B Mosekyse nmporneHa rudpuausamnys opouTaneil aToMoB yriiepoaa:
1) sp%; 2) sp’ 3)sp;  4)spPmsp.

A3. [Iponyxrom NIPUCOCNMHEHUS  XJIOPOBOJOpoAa K OTEHY  SIBJIACTCA:
1) 2-xyoprponasx; 2) 1-xmoparaH,;
3) 2,2-muxJ0pIpornaH; 4) 1,1-guxnopaTan.

A4. C xaxapIM U3 BEIIECTB: OpOMOBOIOPO/I, BOAOPOJ, BoJla — OyAeT B3aUMOJICHCTBOBATD:
1) npomnan; 2) sten; 3) araH; 4) ¢peHo.
AS. K coenuaenusM, umeromum ooyt Gopmyiny CnHzn, oTHOCHTCS
1) 6enson; 2) rekceH; 3) rekcaH; 4) reKCHH.
A6. K xakomy Kiaccy mpuHaIexKaT OeIKu:
1) croxxHbIC PUPEHI; 2) MOJMHYKJICOTHUIBI,
3) mpocThie A3GUpHI; 4) moauaMu/IbI.
A7. IIpOMBIIITICHHBIM CITIOCOOOM TOJTyYEHHS! YTICBOJOPOIOB SBISECTCS:
1) runpupoBanue; 2) uzoMepusanus; 3) ruaposn3; 4) KpeKUHT.
AS8. Peakiuio «cepeOpsiHOTO 3epKaliay 1aeT:
1) dbenomr; 2) MypaBbUHas KHCIIOTa
3) rmiepus,; 4) GeHzon
A9. [Iponananb NpUHAIIICKHUT K TOMOJIOTUIECKOMY PAY:
1) dbenorsr; 2) caxapuabl; 3) aMUHBI; 4) anpaeruabl
A10. TTonumep cocrasa ([JCH2[1CH2[1)n monyueH us:
1) stunena; 2)ostana; 3) OyraHa; 4)3TuHa.
All. K HapKOTHUYECKNM BEIIECTBAM OTHOCUTCSI:
1) aTanon; 2) mpomaHoi; 3) METaHOJ; 4) 6yTaHoJI.
A12. B pe3ynbTaTe peakiuu, TepPMOXUMUYECKOE YpaBHEHUE KOTOPOH
C2HsOH + 302 — 2C0O2 + 3H20 + 1374 x Ik,
BbIieniock 687 kI TernoTsl. KomudecTBo BemiecTBa 3TaHONA PaBHO
1) 0,5 monb; 2) 1 monw; 3) 1,5 monb; 4) 2 MOJb.
A13. I'nunepuH HeNb3s UCIOJIB30BATh AJIS MMOTYYEHUS

1) B3pBIBUATHIX BEIECTB 3) nexapcTB

2) STHJIOBOTO CIHUPTA 4) kpeMOB 1 Ma3eii B mapproMepuu

A14. TloaconHeuHoe, JIbHIHOE, XJIOMKOBOE Macja OTHOCATCS K KJIaccCy:
1) yrneBosl 3) sxupbl

2) Genku 4) penos

Yactes B

OtBetoM K 3amaHusM 3Toil yactu( B1-B5) saBnsercs mocnenoBaTenbHOCTh LUGDP WM YHCITIO,
KOTOpBIE CIIEAYeT 3anucath B 0s1aHk 0TBeTOB Nel cripaBa 0T HOMepa COOTBETCTBYIOLIETO 33/1aHus,
Ha4yMHas ¢ nepBoi kinetouku. Kaxmayro nudpy u 3anaryro B 3alUcy JECATUYHON ApoOu MUIINTE
B OTJICJIbHON KJIETOUKE B COOTBETCTBUH C IPUBEIACHHBIMU B OJlaHKe 0Opa3aMu.

1. Macca nukiorekcana, mojiydeHHasi B pe3yJabTaTe B3auMOACUCTBUS 7,8T OEH3071a ¢ BOJOPOIOM

paBHa T (3aIUIIATE YUCIO C TOYHOCTBIO JI0 JAECTHIX).
2. YCTaHOBHTE COOTBETCTBHE MEX/y Ha3BAaHHUEM BEIIECTBA M KJIACCOM COCIMHEHHH.
HasBanue BeniectBa Kiacc opranndeckux coeTmHeHU
1) nponwux a) aJbACTUIBI
2) STaHaJb 0) aNKUHBI
3) Tomyon B) KapOOHOBBIE KUCIIOTHI
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4) auerwuieH T') apeHBI
1) QITKECHBI
3. VYKcycHas KHUCJIOTa BCTYIAET B PEAKIIHUIO C:
A) consTHOM KUCTTOTOM
b) runpokcunom Hatpus
B) azotHol kuCIOTOM
I') okcumom Kanbuus
1) xkapObonaTtoM HaTpus
E) xnmopunom meau (1I)
3anumure nepedeHs OyKB B aj(aBUTHOM nopsiake 6e3 mpodenos
4. Yucno n3omMepHbIX aikeHOB coctaBa C4Hg paBHO:
(3amuImmTe 1eI0€ YHCIIO).
5. ¥YcraHoBHTE COOTBETCTBUE MEX/Y pPeareéHTaMu M TUIIOM PEaKIIUu.

PeareuTsl Tun peakuuu

1) CoHat H20 a) TaJIOTCHUPOBAHUE

2) CoHz+ H» 0) ruapaTanus

3) 2CH3sCl + Zn B) FHJPUPOBAHUE

4) CoHat Cl2 T') THIPOTaJIOreHUPOBAHHUE

1) cunte3 Bropiia.
6. VYcTaHOBUTH COOTBETCTBHE MEXIYy (YHKIMOHAIBHOM TPYNIOH M KJIacCOM BEIIeCTBa:

(byHKIMOHATBHAS TPYIIA KJIacC BEIIECTBa 1) — COOH
a) CITUPTHI

2) —OH 0) henobr

3) —NH2 B) KETOHBI

4) —COH r) KapOoHOBBIE KHUCIOTH 5) - C=0
1) aJTbJACT U IbI €) aMUHBI YacTte
C

1) Tlpu cropanuu yriaeBogopona maccoi 11,4 r Beyaenuaoch 35,2 r yriiekucioro raza u 16,2 ¢
nmapoB Bojabl. [IIOTHOCTH 3TOTO BemecTBa IO BOAOpoAy paBHa 56. Omnpenenurte
MOJIEKYJISIpHYIO ()OPMYITy BEIIECTBA.

2) 3amummMTe peakiuu, COOTBETCTBYIOIIUE CXEME:
ATAHOI—3THIIEH— 1,2- TUXJI0pITaH— 3 THH—0EH301—XJI0OPOCH301.

3) Kakoii o0vem Bogoponma (H.y.) BbLaenauTcs npu B3aumojevctBuu 0,1 Monp 3TaHona c
M30BITKOM METAJUIMYECKOTO HATPHSL.

OIEHOYHBIE MATEPHAJIBI (11 kiacc)
Bxoanasi KOHTpO/IbHAA padoTa.

Kaxoe npaBuibHO BBINOJIHEHHOE 3a1aHue yacmu 1 (¢ BEIOOpOM OTBeTa) oleHuBaeTcs B 1
6asu1. [IpaBWIIBHBIM CUMTAETCS, €CIIHM 3alMCaH TOJIBKO OJJUH HOMEP BEPHOT'O OTBETA.

3amanne yacmu 2 (¢ KpaTKUM OTBETOM) CUMTACTCS BBIMIOJHEHHBIM BEPHO, €CJIM YKa3aHHBIC B
oTBeTe IU(PHI (M UX MOPSAAO0K) COOTBETCTBYIOT MIPABUIBHO BEIOPAHHBIM BapuaHTaM oTBeTa. [1omHbIH
MIpaBWJIbHBIN OTBET OlIEHUBaeTcs 2 OalljlaMu, 32 HEMOJIHBINA MPaBUIIbHBINA OTBET — 1 0al, 3a HeBEpHBIN
oTBeT (WM ero orcyrcreue) — 0 6amios.

3amanne uacmu 3 (C pa3BEPHYTHIM OTBETOM) CUYUTAETCS BBHITIOJHEHHBIM BEPHO, €CITH
NPaBUJIBHO 3alMCaHbl TPU ypaBHeHUs peakuuil (3 Oamna). [IpaBuiabHO 3amucaHbl 2 ypaBHEHHS
peakmuii — 2 6amia. [IpaBuIIbHO 3amMrcaHo OJHO YpaBHEHHUE peakiuu — 1 Ga.
MaxkcumanabHOe KOJTMYECTBO OAJUIOB MpeACTaBiIeHo B Tabmuie 1. Tabnuya 1

Bung pa60TBI MakcumManbHOE KOJIUYSCTBO 0aIoB
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Yacte 1 |Yacte 2 | Hacts 3 | UToro

HroroBast koHTpobHAs paboTa 7 4 3 14
Oyenusanue pabomoi
OnenuBanue pabOTHI MPEACTABICHO B TabIUIE 2. Tabauya 2
Bun pabotsr KonmgectBo 6ainoB | % BeinoiaHeHus: padoTsl |OeHka
HroroBas KoHTpoJIbHAs paboTa Memnee 4 Memnee 30 «2»
4-7 30-52 «3»
8§-11 53-82 «4»
12 -14 83-100 «5»
Bapuanr 1

Yacmp 1
Buumamenvro npouumatime xasicooe 3adanue (Al — A7), uz uemvlpex npeooNHCeHHbIX BAPUAHMOB
omeemoe evloepume 0OUH NPAGUTbHBIU

1. OGmas opmyia mpeaeIbHbIX OJJHOATOMHBIX CITUPTOB:

1) ChHan+1 OH 2) R(OH)n  3) CnhHa2ns1 COH  4) CnhH2n+1COOH

2. B MoJieKysax ajlkeHOB IJIaBHBIC CBSI3U:

l)tompkocs 2)loum ln 3)lowm2n 4)c u 37 (WM eIUHOE TN DIISKTPOHHOE 00JIAKO)
3. Tomomor mastotanona: 1) MeraHaab — 2) MeTaH 3) Metanoa  4) 3TUJIOBBIM CIIUPT

4. BemiecTBo, AJIsl KOTOPOTO HMAET pEaKusl OKUCICHHS:

1) IIpoman 2) lukonporman 3) Meran 4) AueruneH

5. PeakTHB 11 Ka4eCTBEHHOTO OTIPENIEICHUsT TIIHIEPUHA!

1) ammuauHsIii pacTBOp okcuja cepebdpa (1) 2) CIHUPTOBOM pacTBOp Hoza

3) runpokcun meau (2) 4) pacTBOp MepMaHraHarta KaJusi

6. Oprannyeckoe BeLIECTBO B BUJE OECLIBETHON )KMIKOCTH CO CBOEOOPA3HBIM 3aIraxoM,
MIpUMEHsIEMOE JJIsl IOJTy4eHUs 3(pUPOB, BOJOKOH, CBUHIIOBBIX O€JIMJI, KWHOIIEHKH, 1711 OOPBOBI C
BPEIUTEISIMH CETBCKOTO XO35HCTBA: 1) C2Hs OH 2) CoHa4 3) CHs 4) CHs
COOH

7. MonekynspHasi ¢popMyIia yrieBoI0poa, €CIIM MaccoBast 1o yriaepojaa B HEM 80%, MIOTHOCTh
HEM3BECTHOT'O BelecTBa o Bojopoay pasua 15: 1) CHs  2) CoHs 3) CoHs  4) CoH:

Yacmos 2

B 3a0anuu B2 na ycmanoeénenue coomeemcmeus 3anuuiume 6 maoauyy yugpvl 6blOPaHHuix 6amu
omeemos.
B1. VYcraHoBuTE COOTBETCTBUE MEKIY Ha3BaHUEM

COCTMHEHUS U 00111Iei (OpMYIION TOMOJIOTUYECKOTO

psla, K KOTOPOMY OHO IPUHAJIEKHT.

HA3BAHUWUE COEAUHEHUS OBLIAA ®OPMYJIA
1) CaHan+2

A) OyTuH 2) CnH2n

b) nukiorekcan 3) CnHan 2

B) npoman 4) ChHon4
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') 6yraauen 5) CaH2n 6
A b B r

Omeemom x 3a0anuio B1 aensemcs nociedo6amensHoCms Yugdp, Komopas coomseemcmayem Homepam
NPABUILHBIX OMBEMO8.

B2. YkcycHas Kuciora pearupyer ¢

1) kucnopoaom 2) METaHOJIOM

3) TUIPOKCHUIOM HATPUS 4) XJI0pOBOIOPOIOM

5) HaTpuem 6) oxcunom yriepoaa(lV)
Otser:

Yacmo 3

C1. Hanummre ypaBHEHUS pEaKIvii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIIECTBUTH CJICTYIOIIHEC
MIpEBpAIICHHUS: CHs — C2Hs OH — CH3z COOH — CH3z COONa

Bapuant 2
Yacmo 1
Buumamenvro npouumatime xasicooe 3adanue (Al — A7), uz uemvlpex npeooNHCeHHbIX BAPUAHMOB
0meemog gvloepume u 3anuuiune 0OUH NPAGUTLHYILLL
1. CoctaB ajKaHOB MOYKHO BBIpa3uTh cieayroieit popmyinoii: 1) ChHan 2) CaHane2 3) ChHon-2 4)
CnHon -6
2. ®ynkuonanshyto rpynny —COOH conep:xar:
1) cnuptel  2) ampaerunsl  3) KapOOHOBBIC KUCIOTHI 4) apeHsl

3. Tomomor mns otana: 1) aten 2) 5THH 3) stanon  4) metaH

4. TonbKO Il CIIMPTOB XapaKTEPHBI PEAKIIUH:

1) ropenus 2) THApPOJIH3a 3) meruaparanuu  4) OpoKEHHsI

5. PeakTHB Ul KAUECTBEHHOTO ONPEICIICHHS allbIET UL

1) ammuauHsIif pacTBop okcuaa cepedpa(l) 2) CIHMPTOBOM pacTBOp Hoaa

3) 6pomHas Boja 4) pacTBOp MepMaHraHaTa KaJusi

6. Oprannyeckoe BeLIECTBO B BUE OECLBETHOMN >KUKOCTH CO CBOGOOPA3HBIM 3aIlaxoM,
MIpUMEHsIEMOE JJIsl IOJyYeHUs KayuyKoB, IJIaCTMAcC, AyXOB, JIaKOB, O€3/IbIMHOTO TIOPOXa, B
MEJIUIIMHE, KaK JoOaBKa K OCH3UHY: 1)CHs 2)CoHs OH 3) CHs 4) CHs; COOH
7. Ilpu B3aumojielicTBUY 12 . IpeebHOT0 OJJHOATOMHOTO CIIUPTA C HATPUEM BBIJIEIHIIOCH
2,24 n. Bomopoaa. MonekynsipHas Gpopmyna crupta: 1) CHs OH; 2)C2Hs OH; 3) CsH7 OH;
4)CsHy OH

Yacmo 2

B 3a0anuu B1 na ycmanoenenue coomgememeus sanuuiume 6 maobauyy yugpol

BbLIOPAHHBIX BAMU OEEMO8.

B1. VYcranoBuTE COOTBETCTBHE MEXKIy HA3BAaHUEM COCTUHEHUS B POpMYIIOn

HA3BAHUE COE/IUHEHUA DOOPMYVYIJIA
1) CsHs OH
A) 6yraHon 2) C4Ho OH
b) MacnsHas (OyraHOBas) KHCIIOTa 3) C4Hy COOH
B) nmponanains 4) CoHs COH
I') penon 5) CsH7 COOH
A b B r
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Omeemom k 3a0anuto Bl aensaemcs nociedosamenbHoCms Yyugdp, KOMopas COOmeemcmeayem
HOMepam npasuibHbIX OMeemos.
B2. Dtunen pearupyer c

1) xucnopogom 2) 6pomom

3) TUIAPOKCHIOM HATPHUS 4) XJI0pOBOIOPOIOM

5) HaTpuem 6) oxcunom yriepoaa(lV)

Otger:

Yacmo 3

C1. Hanumiure ypaBHEHUS peakKilnii, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIIECTBUTD CIICTYIOLIHE
MIpeBpaILCHUS: CHy — CoHsCl — C2Hs OH — CHsz COO C2Hs

KonTpoasnas padora Ne2 nmo treme «Ctpoenue aroma. [leprnoanveckuii 3aKon».
BAPHUAHT I

1. Omnpenenuts coctaB atoma 3nmementa Ne 10. (3 6amna)

2. OnpenenuTh MAKCUMAIbHOE KOJIMYECTBO JICKTPOHOB Ha BTOPOM 3HEPIreTHYECKOM ypOBHE. (2
OaJa)

3. KomndecTBo 2JIEKTPOHOB Ha BHEIITHEM YHEPTETHUECKOM YpPOBHE teMeHTa Ne 33,
(3 6ama)

4. CoctaBuTb dJICKTPOHHYIO Popmyny mementa Ne 7. (3 6aa)

5. Pacnonoxuth 3eMeHTH B opsiake ycunenust metaumngHoctu: Ne 12, Ne 11, Ne 13. (3 6arnna)

6. KakoB myTh 3aBepIIICHHSI IOCIICTHETO YHEPTETUYECKOTO YPOoBHS nemenTta Ne 3. (3 6ara)

7. Omnpenenuts BuJ xumudeckoi csizu B coenunenusix: HCL, Oz , K, MgO. (3 6anna)

BAPUAHT 11
1. Ompenenuth coctaB atoma snemenTa Ne 40. (3 6amna)

2. OmpenenuTs MaKCUMAITBHOE KOJIMYECTBO AIEKTPOHOB HA TPETHEM JHEPTCTUUECKOM YPOBHE.

(2 6anmna)
3. KommuecTBo 37€KTPOHOB Ha BHEITHEM YHEPTETUIECKOM YpOBHE deMeHTa Ne 53.
(3 6amna)
CocraButh eKTpoHHYI0 hopmyry snementa Ne 10. (3 6amna)
Pacrosioxuth 3neMeHThI B IOpsIKe yeuiieHus: HemeTaummuHocTh: Ne 17, Ne 53, Ne 9.

(3 6amna)

ok~

o

7. Ompenenuts BUJ xuMudeckoit csizu B coenunaenusx: NaCl, Fz , HoS, Fe. (3 6amna)

Kpurepun onenuBanus

KakoB myTh 3aBepIlIeHus OCIEHETO YHEPTeTUIECKOro ypoBHs aneMeHTa Ne 9. (3 Gasa)

Bamsr 16-20 12-15 7-11 Memnee 7
[TponeHT 80-100% 60-79% 35-59% Menee 35%
BBITIOJTHCHU S
OTMETKA «5» «4» «3» «2»

KonTpoubnas padora Ne3 no teme: «/Iucnepcusnie cucrembl. PactBopsl. Ilpoueccsi,
NMPOUCXOAsIINE B PACTBOPAX».

Bapuant Nel.
1. B cxeme XUMHYECKOU peaKIliu:
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NHsz + O2 — NO + H20
paccraBbTe KOI((UIIMEHTH METOIOM 3JEKTPOHHOro Oamanca. JlaiiTe XapaKTepHCTUKY IaHHOMN
pEeaKIMy MO BCEM M3BECTHBIM BaM KJIaCCH(PUKAIIMOHHBIM TTpU3HaKaMm. (4 6aya)

2. s oOpaTUMOH peakiiuy, ypaBHEHHE KOTOPOi

N2 + 3H2 <»2NH3,
YKQKUTE yCIOBUS, BEI3BIBAIOLINE CMEIICHNE XMMUYECKOTO PABHOBECHSI B CTOPOHY MPOJTYKTA PEAKIIH.
(4 6ama)

3. CocTaBbTe MOJIEKYJISPHOE YpaBHEHHE PEaKLWH, CYHIHOCTh KOTOPOH BBIpaXKaeT Cleayrollee
COKpaIIeHHOE HOHHOE YpaBHEHHE:

Fe®* + 30H" = Fe(OH)3| (4 6ama)

4. Kak u3MeHseT OKpacKy JIaKMyC B pacTBope HUTpaTa amMmmoHua? OTBET MOATBEPAUTE, HAITUCAB
ypaBHEHUE PeaKIMK TUAPOIu3a conu. (4 6amna)

5. Kakue u3 MOTIApHO MIePEYUCIICHHBIX pacTBOpOB BEIIECTB, (hopMyIibI
koTopbix NaOH u HCI, KCl u H2SO4, Na2COsu HNO3, CuClou KOH, B3auMoneicTByroT
apyr ¢ apyrom? OTBET MOATBEPAUTE, 3alMCaB COKPALICHHbIE HOHHbIE YpaBHeHHUs. (4 Oaa)

Bapuant Ne2.
1. B cxeme XUMHYECKOW peaKIluu:
NO2 + O2 + H20 — HNOs3
pacctaBbTe KOI(PPHUIMEHTHI METOJIOM DJIIEKTPOHHOro OanaHca. JlaiiTe XapakTepUCTUKY JaHHOMN
peaxkiuu o BCeM U3BECTHBIM BaM KilacCU()UMKAIIMOHHBIM ITpU3HaKaM. (4 Oaa)
2. Jlns oOpatuMoii peakuiuu, ypaBHEHHE KOTOPOi
CO +2H2 « CH30Hy) + Q,
YKa)XHUTE YCIOBHUS, BBI3BIBAIOIINE CMEIICHHE XUMUYECKOTO PABHOBECHS B CTOPOHY MPOJIYKTa PEAKIUH.
(4 6ama)

3. CocraBbTe MOJEKYJISIPHOE YpaBHEHHE PEAKIMH, CYIIHOCTh KOTOPOW BBIpa)KaeT CIEAYIoIee
COKpaIlleHHOE HOHHOE ypaBHEHUE!

Fe?* + 30H" = Fe(OH)2| (4 6ama)

4. Kak m3aMeHsieT OKpacKy JaKMyc B pacTBope cyiabputa Hatpusi? OTBET NOATBEpANUTE, HAUCAB
ypaBHEHHUE peaKIny ruApoiu3a conu. (4 6amna)

5. Kakwue u3 MIOTIAPHO MEPEYHCIICHHBIX pacTBOpoB BEIIIECTB, bopmyIsl
kotopsix H2SO4 n K2CO3, FeClz 1 NaOH, NazS u H2SO4, BaClz u Ca(NOs3)z,
B3aMMOJICHCTBYIOT Opyr ¢ apyrom? OTBET MOATBEPAWTE, 3alMCaB COKpAIEHHBbIE HWOHHBIC
ypaBHeHus. (4 Oanna)

Kpurepun onieHuBaHus

Bamner 16-20 12-15 7-11 Menee 7
[Ipouent 80-100% 60-79% 35-59% Menee 35%
BBIITOJTHEHUSA
OTMETKA «5» «4» «3» «2»

KountpoJabHnas padora Ned mo teme: «MeTaLibD).

Ne
3ajaHus
Al-A6 1 6amn — npaBuibHBIN OTBET () 6aNIOB — HEMIPABUIIBHBIN OTBET
MakcuMajibHOE KOJIH4ecTBO 021108 - 4

KoaunuyecTBO 0a/1710B

Bl 1 Gayr - 3a KaX/10€ TPABUIILHO YCTAHOBJICHHOE COOTBETCTBHE
0 GanyoB — HEMPABUIILHBIN OTBET
C1 MakcumajibHOe KOJIHYeCTBO 0aJLI0B - 8
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1 Gayr - kaKI0€ ypaBHEHHE peakiuu ( Bcero 5); 3 Gamia - 3a ypaBHUBaHHE PEAKINHU
Ne4 meronom anekrponHoro 6ananca 0 6aIoB — HENIPaBUIIBLHBINA OTBET

C2

MaxkcumajbHOe KOJIHYeCTBO 6a110B - 8

1 Gat - BEpHO 3alKMCcaHo YpaBHEHUE PEAKIIMU, IPOU3BEICHBI PACUETHI 110 JAHHOMY
ypaBHEHHUIO. 2 Oajia - HalijieHa Macca MarHus 2 0aJiia - HaifJIeHO KOJIMYECTBO
BEIeCTBa MarHus 2 OaJuia - HailieH 00beM BOJIOPOJIa TEOPETHUECKHI

1 6ann - HalimeHa 0ObEeMHas 10JIs1 BBIXO/1a MPOJIYKTA PEaKIIUU

0 6aymI0B — HEMPaBWIbHBINA OTBET

Hroro 26 0ays10B

ITepeBon 6amioB K 5-0aUIbHOM OTMETKE MPEACTaBJICH B TAOJIHUIIE.

banabl OTMmeTKka
22 -26 0aiIoBs: Otmerka «5»
17 -21 Gannos: Otmerka «4»
9-16 6amoB OtmeTka «3»
0- 8 damioB OtmeTKa «2»
1 BapuanT
Yacts A.

Hpu 6bINOIHEHUY 3a0aHUll MOl Yyacmu 6 bllaHKe 0meemos noo HOMEPOM B6bINOJIHAEMO20 6AMU
3a0aHUsA NOCMABbMeE 3HAK «X» 6 KJemouKy, Homep Komopoﬁ coomeenicmeyenit Homepy
6bl6paHH020 eamu omeema.

Al

A2

A3

A4

AS

A6

DnexTpoHHas GopMysia aTOMa MarHus:

1)1s22s? 2) 152252 2p3s? 3) 152252 2p83s? 4) 152252 2p®3s23p?
B xakom pAoY XUMHYCCKUC 3JICMCHTLI PACIIOJIOKCEHBI B TOPAAKEC YCUIICHHUA MECTAJIJIIMYCCKUX
CBOMCTB?

1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
Mertainn, 06magaronuii caMoil BRICOKOU AJIEKTPOIPOBOIHOCTHIO, - 3TO

1) xene3o 2) menp 3) cepebpo 4) anroMuHUR
Haubonee sHepruyHo B3aMMOIECHCTBYET C BOJIOM:

1) xanmii 2) HATpHii 3) KanbLIui 4) Maraui
I'mapoxcn HMHKA B3aMMOJIEUCTBYET € KaXIbIM U3 JIBYX BEILLIECTB:

1) HCl u CO> 2) NaOH u H2SO04 3) SiO2u KOH 4) NaNO3z u H2SO4

Mertoab! nepepaboTKH pyd, OCHOBaHHbIE HA BOCCTAHOBJICHUU METAJJIOB U3 OKCHJIOB IPH
BBICOKHMX TEMIIEpaTypax, Ha3bIBalOTCA: 1) rupoMeTammyprust  2) IUpOMETaLTyprust
3) aNeKTpOMETAIITYprust 4) rasibBaHOCTETHSA

Yacrs B.

B s3a0anuu Bl na ycmanosnenue coomeemcmeaus sanuwiume 6 madiuyy yuppvl GblOPaAHHbIX 8aMu
0meemos, a 3amem ROJYHUBULYIOCS NOCTIe008AMENbHOCb YUPP nepenecume 6 OIaHK Omeemos
6e3 npobenos u Opyeux cUM8008.

B1.

YCcTaHOBUTE COOTBETCTBHUE MCKAY BCIICCTBaAaMH, BCTYITAIOIIIMMU B PCAKIIUIO U IIPOAYKTAMU
HUX B3aMMOJICHCTBUS

PEATHUPVYIOIIMWE BEILIECTBA ITPOAYKThI PEAKIIM
A) CaO + CO, — 1) Ca(OH),
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B) Ca(OH)z+ SO;—> 2) CaCOsz+ H,0 A | B | B | T

B) Ca+H0 —» 3) CaSOs+ H0
I') Ca (HCOs3), + Ca(OH)2 — 4) Ca(OH)z2 + Hz
5) CaSOs + H20
6) CaCOs
Yacts C.

C1. Hanumure ypaBHEHUs PEaKIIHii, C TOMOIIbIO KOTOPBIX MOKHO OCYILIECTBUTH CIIEIYIOIINE
IIPEBPALLICHUSL:

Fe —FeCls —Fe(OH)3s —Fe203 — Fe —FeCl2.
ITepexon 4 paccmorpute B cBete OBP, ypaBHsiTE METOI0M JIEKTPOHHOIO OaaHca.
C2. Ilpu B3anmoaencTBIH 12 T TEXHUYECKOTO MarHus, cojepkamiero 5% npumecei, ¢ H30BITKOM
COJISTHOM KHCIIOTHI, BeIeUI0ch 10 11 Bogopona (H.y.). Beruncianre 00beMHYIO 10110 BBIXO/1A
MIPOJYKTA PEaKIUU.

2 BapMaHT

Yacth A.

Hpu BbINOIHEHUY 3a0aHUll MOl Yyacmu 6 bllaHKe omeemos noo HOMEPOM B6bINOJIHAEMO20 6AMU
3a0aHUsA NOCMABbMeE 3HAK «X» 6 KJ1emouKy, Homep Komopoﬁ coomeenicmeyenit Homepy
6bl6paHH020 eamu omeemada.

Al DnexTtpoHHas GopMysia aToMa KaJus:

1)1s22s? 2) 152252 2p83s? 3) 152252 2p®3s? 4) 152252 2p®3s23p?
A2 B KakoM psjy XUMHUECKUE SIEMEHTHI PACIIOI0KEHbI B MOPSAAKE YCHICHHS METAJUTMYECKHIX
CBOMCTB?
1) Na, Mg, Al 2) B, Be, Li 3) Ca, Mg, Be 4) Mg, Be, Ca
A3 Meramnn, o06nagaronyii caMoil BBICOKOH 3J€KTPOMPOBOAHOCTBIO, - 3TO
1) xene3o 2) menp 3) cepebpo 4) anroMuHUN
A4 HaubGonee sHEpruyHO B3aUMOJICHCTBYET C BOJOM:
1) HaTpwmii 2) nuTHIA 3) KanbImi 4) maraui
A5 T'mapoxcuz altOMUHHS B3aUMOAEUCTBYET C KaX/IbIM U3 IBYX BEIECTB:
1) HCl u CO; 2) NaOH u H2SO4 3) SiO2u KOH 4) NaNOz u H2SO4

A6 Meronbl nepepabOTKH Py, OCHOBAHHBIE HA BOCCTAHOBJIIEHUN METAJIJIOB U3 OKCHUJIOB IIPU
BBICOKHMX TE€MIIEpaTypax, Ha3bIBalOTCA: 1) rupoMeTammyprust  2) IUpPOMETaLTyprust
3) aIeKTpOMETAIITYprusi 4) rasibBaHOCTETHSA
Yacts B.

B s3a0anuu Bl na ycmanosnenue coomeemcmeus sanuwiume 6 madiuyy yuppvl GblOPaAHHbIX 6aMuU
0meemos, a 3amem NOIYHUBULYIOCS NOCIE008AMENbHOCTL YUDD neperecume 6 OIaHK OMeemog
6e3 npobenos u Opyeux cUM8008.

B1. YCcTaHOBUTE COOTBETCTBHUE MCKAY BCIICCTBAMU, BCTYIIAOIIIUMU B PCAKIIUIO U MTPOAYKTAMU
HUX B3aMMOJICHCTBUS

PEATUPYIOIIME BEIIECTBA IMTPOAYKTBI PEAKIIN
A) BaO + CO, — 1) Ba(OH),
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B) Ba(OH)+ SO;—> 2) BaCOsz+ H,0 A | B | B | T

B) Ba+H0 —» 3) BaSO4+ H20
I') Ba (HCOs3), + Ba(OH)2, —» 4) Ba(OH)z2 + Hz
5) BaSOsz + H,0
6) BaCOs
Yacts C.

C1. Hanumure ypaBHEHUs PEaKIHii, C TOMOIIbIO KOTOPBIX MOXHO OCYILIECTBUTH CIIEIYIOIINE
MIpEeBpaLCHHUS:

Cr —-CrCl3—Cr(OH)3—Cr203—Cr —CrCl.
ITepexon 4 paccmorpute B cBete OBP, ypaBHsiTE METOI0M AJIEKTPOHHOTO OanaHca.
C2. Ilpu B3auMoaenCcTBIH 24 T TEXHUYECKOTO Maraus, cogepsxamiero 10% npumeceid, ¢ n30bITKOM
COJISTHOM KHUCIIOTHI, BeIAEUI0Ch 20 11 Bogoposa (H.y.). Beruncianre 00beMHYIO 10110 BBIX01A
IIPOJYKTA PEAKLUU.

KonTpoasnas padora NeS nmo teme: «Hemerasibi».

Ne 3apanus KoauuecTBo 621108

Al 1 6amn — npaBuIbHBIN 0TBeT () 6AJUIOB — HEMPABUIIHHBIN OTBET
A2 1 Gann — npaBuIbHBIH O0TBeT () 6aJUIOB — HENMPABUIIBHBINA OTBET
A3 1 Gann — npaBuibHBIH OTBeT () 6aJIOB — HENMPABUIIBHBINA OTBET
A4 1 Gann — npaBuiIbHBIH OTBeT () 6aJIOB — HENMPABUIIBHBINA OTBET
AS 1 6ann — npaBubHBIN 0TBeT () 6AJUIOB — HEMPABUIIHHBIN OTBET
Ab 1 6ann — npaBubHBIN 0TBeT () 6AJUIOB — HEMPABUIIHHBIN OTBET
A7 1 Gann — npaBuIbHBIH OTBeT () 6aJUIOB — HENMPABUIIBHBINA OTBET
A8 1 Gann — npaBuiIbHBIH OTBeT () OaJIOB — HENMPABUIIBHBINA OTBET

MaxkcuMalIbHOE KOJIMYECTBO 0aIoB — 2 3a IOJIHBIN OTBET — 2 0aul

B1 o
3a nonoBuHy oTBeta — | Gayu1 3a HenpaBUIIbHBIH 0TBET - 0 OansIoB
B2 MaxkcuManbHOE KOIMYeCTBO 0aiioB — 2 3a MOJHBINA OTBET — 2 Ot
3a nonoBuHy oTBeTa — | O6a 3a HelpaBWIIBHEIH 0TBET - 0 OaIoB
B3 1 Gann — npaBubHBIN oTBeT () 6AJUTOB — HEMPABUIIHHBIN OTBET
MakcumanbHOe KosmuecTBo 0amtoB — 3 CocTaBiieHO ypaBHEHHE peakuuu - 1
Cl Oamn

Paccuurana macca kapOoHara kanus - 1 6ayn
OnpeneneHa MaccoBast 101 kKapOboHaTa Kajus B oOpasiie 30161 - 1 6amn

HToro 15 dasi0B
[lepeBon 6amioB k 5-0amIbHON OTMETKE NPEACTABIEH B TAOIULIE .

BaJsibl OT1MmeTKa
13-15 Gamnos OtmeTKa «5»
10-12 6amioB OtMmetka «4»
7 - 9 GamoB Otmetka «3»
1 — 6 GamoB OtmeTka «2»
Bapuanrt 1
Yacts A
Al. B xakoMm psly IpeICTaBICHbI IPOCThIE BEIIECTBA-HEMETAIIIBL:
1) xmop, HUKENb, cepedpo 3) xene3o, pochop, pTyTh
2) anmMas, cepa, Kaablui 4) KuCI0poI, 030H, a30T

A2. XuMuyeckoMy 37eMeHTy 3-To nepuozaa V rpynmsl nepuoguueckoi cucremsl [I.M1.Menneneena

COOTBCTCTBYCT CXEMa paclpeCaACICHUA JICKTPOHOB I10 CJIOAM!
1)285 2)23  3)2,83 4)2,5
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A3. Y 31eMeHTOB NOATPYMIbI YIIEPOaa C YBEIMYEHUEM aTOMHOTO HOMEpPA YMEHbIIIAETCS:
1) aToMHBIi1 paguyc 3) 4KCII0 BAJIEHTHBIX 3JIEKTPOHOB B aTOMax
2) 3apsia saapa aToMa 4) 5EKTPOOTPHUIIATEITLHOCTh
A4. Haunbonee npoyHas XuMHU4ecKast CBS3b B MOJICKYJIE
1)F. 2)Cl; 3) Oz 4) N2
AS. B3aumojeiicTBue aMMHaKa ¢ XJIOPOBOAOPOJOM OTHOCUTCS K PEAKIUAM:
1) paznoxxeHust 2) coeqMHEHUS 3) 3amenieHus 4) obmeHa
A6. Cokpamiennoe nonnoe ypasaenue peakuun Ag® + ClI° > AgCl
COOTBETCTBYET B3aUMOJACHCTBHUIO MKy PACTBOPAMH:
1) kapOoHaTa cepeOpa 1 COISTHON KUCTOTHI
2) HuTpara cepedpa u CEpHON KHCIIOTHI
3) HutpaTa cepedpa 1 COJISTHON KUCTOTHI
4) cynbara cepedbpa U a30THOM KHUCIOTHI
A7. Topsias cBe4a racHET B 3aKPBITOM MPOOKOH OaHKe, TOTOMY YTO:
1) He xBaTaeT KucIOpoaa 3) noBbllIaeTcs coiep kaHue a3oTa
2) moBBIIIAETCS TEMIEparypa 4) obpa3zyeTcst BOASIHOM Map, racsAiiui rmiams
A8. C nomoltipo pacTBopa CEepHOM KHCIOTHI MOXKHO OCYIIECTBUTH NMPEBPAILICHUS:
1) menp = cyibdar meau (11) 3) kapOonat HaTpus = okcun yriaepozaa (V)
2) yraepoxa > okcup yraepona (1V)  4) xyopuz cepedpa = XJI0pOBOAOPO
Yacts B.
B1. Hemerammndeckue cBOMCTBA B psay anementoB Si 2 P > S & Cl cieBa Hanpaso:
1) He u3MeHst0TCA 3) ocnabeBaroT
2) yCUITUBAIOTCS 4) U3MEHSIIOTCS IEPUOIUYECKU

B2. Cmemienne paBHoBecus cucteMbl Nz + 3H2 <=>2 NH3+ Q B cTOpOHY IpoayKTa peakiuu

IIPOU30UJET B Cilyyae:
A) yBennueHus KOHIEHTpaluu aMmmuaka b) ncnonp3oBaHus karanusaropa
B) ymenbiuenus nasnenuss  [') yMeHbIIeHUs] KOHLIEHTPAMM aMMHaKa
B3. Kakoii 06beM (H.y.) XJIOPOBOIOPOIa MOKHO MOJTYYUTh U3 2 MOJIb XJI0pa?
Yacrs C.

C1. Haiitu maccy cepHO KUCI0THI, HeoOxoaumon st Herrpanuzamuu 200 r 20%-Horo pacTtBopa

THUAPOKCUA HATPUA.

Bapuanr 2
Yacts A
Al. B xakoMm psAly IpeICTaBICHbI IPOCTHIE BEIIECTBA-HEMETAIIIbL:
1) xmop, HUKENb, cepedpo 3) xene3o, pochop, pTyTh
2) anMas, cepa, KaJabliui 4) cepa, anma3s, a3oT

A2. XumnueckoMy aneMeHTy 3-ro nepuoaa VI rpynmnsl nepuoandeckoit cucrtemsl J[.J11.MenneneeBa

COOTBETCTBYET CXE€Ma paclpeeseHus JIEKTPOHOB IO CIOAM:
1285 2)23 3)2,8,6 4) 2,5
A3. Y 351eMeHTOB NMOATPYIIIEl € YBEINYECHUEM aTOMHOI'O HOMEpPA YMEHbIIAETCS:
1) aToMHBI# paamryc 3) 4KCc0 BaJICHTHBIX SJIEKTPOHOB B aTOMax
2) 3apsia saapa aToMa 4) 5NEKTPOOTPHUIIATEITLHOCTh
A4. Haunbonee npoyHasi XUMHUYECKasi CBS3b B MOJICKYJIIe
1)F2 2)Cl; 3)Br2 4) N
AS. B3zaumojielicTBie aMMuaKa ¢ a30THOM KHCIIOTOM OTHOCHUTCS K PEaKLUsIM:
1) paznoxenus 2) coenuHeHus 3) 3amenieHust 4) obmeHa
A6. Cokpamiennoe noHHoe ypaBHenue peakiun Agt + ClI- > AgCl
COOTBETCTBYET B3aUMOJAECHCTBHIO MEKY PACTBOPAMHU:
1) xapOoHaTa cepedpa U COJITHOM KUCIOTHI
2) HuTpata cepedpa U CepHOI KUCIOTHI
3) HuTpara cepedpa U COITHOM KHCIOTHI
4) cynbara cepedbpa U a30THOM KHUCIOTHI
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A7. Topsitast cBe4a racHET B 3aKPBITON MTPOOKOW OaHKe, TOTOMY YTO:

1) He xBaTaeT KucIOpoaa 3) moBbIIIAETCS COAEPIKAHKE a30Ta

2) MOBBITIIACTCS TEMIIEpaTypa 4) oOpa3zyeTcst BOASIHOM IMap, Tacsmui riams
A8. C noMoI111bI0 pacTBOpPa CEPHOM KUCIOTHI MOKHO OCYILECTBUTH IIPEBPAILICHHUS:

1) meas =2 cyasdar meau (11) 3) kapboHnaT Hatpus > okcua yriepoza ( 1V)

2) yraepoa 2> okcun yraepona (1V)  4) xyopuz cepedpa = XJI0POBOAOPOS

Yacts B.

B1. Hemeramuinyeckue CBOWCTBA B sy 3jeMeHTOB Te—=>Se—> S - O cieBa Hanpaso:

1) HEe U3MEHSIOTCS 3) ocitabeBaroT

2) yCUIIUBAIOTCS 4) N3MEHSIIOTCS IEPUOINIECKHI
B2. Cmemenne paBHoBecus cucteMbl N2 + 3H2 <=>2 NH3+ Q B CTOpOHY IpOJIyKTa peakinu
IIPOU30MAET B Cllydae:

A) yBennueHus KOHIEHTpaluu aMmmMuaka b) ucnonp3oBaHus katanusaTopa

B) ymenbmienus napienuss ') yMEHbIIEHUS] KOHIICHTPAI[UN aMMHaKa
B3. Kakoit 00beM (H.y.) XJIOpOBOAOPO/Ia MOXKHO IMOJTYYUTh U3 1 MOJb Xj1opa?

Yacts C.

C1. Haiitu maccy cepHOi KHCIIOTBI, HeoOXxoaumoit ais Herpanuzanuu 400 r 20%-Horo pactBopa
THJIPOKCHUIA HATPHS.

HNToroBasi KoHTpoJibHasE padoTa.

1. 3a mpaBUIIbHBIN OTBET HA KaX/10€ U3 3aaaHuil yactu 1,2 u 4craBurca 1 6ain. 3aganue cuuraercs
BBITIOJIHEHHBIM BEPHO, €CJIM 9K3aMEHYEMBbIH Jajl MPaBUJIBHBIA OTBET B BUIE IOCIEIOBATEILHOCTH
uGp WIK YUCia € 331aHHON CTETIEHbI0 TOYHOCTH.
2. 3amaHus 4acTu 3 ¥ 5 CUMTAIOTCS BBIIIOJHEHHBIMU BEPHO, €CJIM IPAaBUIBHO YKa3aHa
[I0CJIe10BaTeNbHOCTD LUGP. 3a NOIHBIN MPaBUIbHBINA OTBET B 3a/laHusX 3 U 5 craBuTcs 2 Oaiia;
€CJIM J0MYyIlleHa OJfHa ouInoOKa, — 1 6at; 3a HeBepHBIil OTBET (0osiee OJHOM OMHUOKH) HIIH €ro
orcyrcTBUe — ) OaoB.
3. 3a BepHOE BBINOJIHEHHE 33JaHUsl 6 cTaBUTCA YeThIpe Oana

MaxkcuManbHbIN epBUUHBIN Oal 3a BBIIOJIHEHHE Bcel paboThl — 18.

[lTkana nepeBo/ia NEPBUYHOTO Oaiia 3a BHINOJIHEHHUH KOHTPOJIbHON paboThl B OTMETKY I10 5-

HOM 1IKajie
OTMeTKa 1o 5-HoM «2» «3» «4» «5»
IIKaJje
[TepBuuHbIii Oamn 0-5 6-10 11-14 15-18
Bapmuanr 1.

Yacrs 1./1514 BeinonHenus 3aganuid 1.1-1.3 ucnonp3yiite cieayomui psii XMMUYECKUX 3JIEMEHTOB.
OtBetoM B 3amanusx 1.1-1.3 saBisiercs nocnenoBaTeabHOCTh HUDP, TOA KOTOPHIMH YKa3aHbl XUMH-
YecKHue 2JIEMEHTHI B TaHHOM pany. 1) Na 2) K 3) Si 4)Mg5) C
1.1.0npenenure, aTOMbI KaKMX U3 YKa3aHHBIX B Py 2JIEMEHTOB UMEIOT HAa BHELITHEM HYHEPreTHUECKOM YPOBHE
YEThIPE NIEKTPOHA.
1.2. U3 yka3aHHBIX B pSAAY XUMUYECKUX JIEMEHTOB BHIOEpUTE TPH JIEMEHTa, KoTopble B [lepuoanueckoii cucre-
Me XUMHUYecKuXx aneMeHToB J[. 1. MenaeneeBa HaxosaTcs B OJJHOM nepuoje. Pacrnonoxure BoIOpaHHBIE di1€-
MEHTBI B TOPAJIKE BO3PACTAHUS UX METAJUIMUECKHUX CBOUCTB.
1.3. U3 uncna yka3aHHBIX B Py 3J€MEHTOB BBIOEPUTE JBa AJIEMEHTA, KOTOPBIE MPOSBISIOT HU3IIYIO CTEIEHb
OKHWCJICHUS, PaBHYIO —4.
Yacrs 2. [Ipu BemonHeHuu 3a1anuii 2.1 -2.2 BeIOepUTE U3 HECKOJIBKUX BapUAHTOB OTBETA JIBA BEPHBIX
2.1. V3 npenoxkeHHOro MepeyuHsi BHIOEpUTE /1Ba COEIMHEHHUS, B KOTOPHIX MPUCYTCTBYET MOHHASI XUMUYECKas
CBSI3b.
1) Ca(Cl0O2). 2) HCIO33) NH4Cl4) HCIO45) Cl.07
2.2. U3 mpeyioskeHHOTo TiepeyHsl BRIOEpUTE JIBA BEIIECTBA C OJJMHAKOBBIM TUIIOM KPHCTAITTMUYECKON PELIeTKH.
1) Cu 2) Al203 3) Alx(SOa4)3 4) C (ama3) 5) CsHg
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2.3. 13 mpensiokeHHOro MepeyHsl BEIIeCTB BhIOEpUTE 1BA BELIECTBA, C KAX/IBIM M3 KOTOPBIX XKEJIe30 pearupyer
0e3 HarpeBaHus.

1) xopua MUHKA 4) paz06aBiieHHasI COJISTHASI KUCJIOTa

2) cynbdart meau(Il) 5) oKcuJ aNrOMUHUS

3) KOHIIEHTPUPOBAHHASA a30THAs KUCIIOTA

2.4. Wox, B otmune ot xiopa, HE pearupyer ¢

1) amroMuHEEM  2) JKEIIe30M 3) 6pomuioMm maraus 4) OpoMugoMm HaTpus — S) GTOPUAOM HATPUS

Yactb 3. B kakux cioyyasx Xumuueckoe paBHoBecHe B cucteme 2Hzr) + Ozr) = 2H20() + Q cmecTuTCs B CTOPOHY
MCXOJTHBIX BEIIECTB PEAKIIHH:

1) moHMXeHUH AaBJICHUS 2) MOBBIIMICHHH TEMIIEPATyphl 3) 100aBICHUH KaTaau3aTtopa 4) 100aBIeHUN BOAOPOIa
Yacrs 4. Pemure 3anaun
4.1.B pe3ynbpTare peakiuu, TepMOXUMHYECKoe ypaBHeHUEe KoTopoi 2H2 + Oz = 2H20 + 484 k/[oic BBIIETIIOCH
968 x/[x TermnoTel. Beruuciute 00bEM (H. y.) BOAOPOAA, BCTYNMUBIIETO B peakiuio. OTBET yKaKUTE B JIUTPAX C
TOYHOCTBIO /10 I€CATHIX.
4.2 Kakoit 00beM Bogopoaa HeoOxoaum st cuaTe3a 100 1 ammuaka?
4.3. Beruncnure Maccy HUTpaTa Kaus (B TpaMMax ), KOTOPYIO ciieayeT pacTBopuTh B 150 T pacTBOpa ¢ MaccoBoi
noJieit atoit conu 10% a1 momyyeHus pactTBopa ¢ MaccoBoit noneit 12%. OTBeT 3anummTe TOYHOCTHIO 10 JIeCs-
THIX.
Yacrb 5. YcTaHOBUTE COOTBETCTBUE MEXK/y BELIECTBAMU U PEAKTUBOM, C MOMOIIBIO KOTOPOTO UX MOYKHO OTJIM-
YUTb.

Bemectsa PeaxTuBel
A) xapOoHAaT HaTpus U Cynb(haT HATPUSL 1) runpoxenn memu (11)
b) xnmopua antoMUHNS U XJIOPHU KA 2) HaTpuit
B) cynbdar ammonus u cynbdar IuTHs 3) consHas KUCIIOTa
I') kapOoHAT HATPHUA W CHITUKAT HATPHUS 4) 6pomHast Boga

5) THIPOKCH Kalus

Yacrp 6. Oxcug menu (1) narpeBasin B Toke yrapHoro rasa. [losydeHHOE TpOCTOe BEIIECTBO COXKIJIN B aTMO-
cdepe xiaopa. [IpoaykT peakuuu pactBopuiu B Boje. [lomyueHHsIi pacTBop pa3aenuiu Ha aBe yacT. K oxHoi
yacTu 100aBUJIM pacTBOp MOAMJIA Kallus, KO BTOPOM — pacTBOp HUTpaTa cepedpa. I B ToM, U B Jpyrom ciyyae
Habmroaamu obpa3oBaHue ocasika. Hanummre ypaBHeHHs 4eTHIPEX ONMMCAHHBIX PeaKLU.

Bapmuanr 2.

Yacrs 1. /s BemonHenus 3aganuii 1.1-1.3 ncnonp3yiTe cleayromui psajg XMMHYECKHX JIeMEHTOB. OTBETOM
B 3ajaHusax 1.1-1.3 gBnsercs mocineaoBareabHOCTh LU(DP, MO KOTOPBIMU YKa3aHbl XMMHUYECKHUE SJIEMEHTHI B
nanHoM psiay. 1) P 2) N 3) S 4) A15) O

1.1.0npenenure, aTOMbI KaKMX U3 YKa3aHHBIX B Py 2JIEMEHTOB UMEIOT HAa BHELIHEM YHEPreTHUECKOM YPOBHE
AT JIEKTPOHOB.

1.2. I3 yka3aHHBIX B psIly XMMHUECKHX 3JIEMEHTOB BBIOEpUTE TPH AJIEMEHTA, KoTopble B [lepuonnueckoii cucreme
XUMU4eckux 31aemMenToB J[. V1. MenaeneeBa HaxoAsTCs B OAHOM nepuoze. Pacnonoxute BbIOpaHHBIE 2JIEMEHTHI B
MOPSAJIKE BO3PACTAHMSI UX METAJUIMYECKHUX CBOWCTB.

1.3. 13 yncna yka3zaHHBIX B psiAy 3JIEMEHTOB BHIOEPHUTE J[Ba 3JI€MEHTA, KOTOPBIE MPOSIBISIOT HU3UIYIO CTETIEHb
OKHCIICHHSI, PaBHYIO -2.

Yacts 2. [Ipu BeINONHEHNH 3aJaHUI BHIOEpUTE U3 HECKOJIBKUX BapHAHTOB OTBETA JBA BEPHBIX

21 %3 OpCAI0KCHHOI'O IICPCYHA BBI6CpI/ITC JABa BCIICCTBA, B KOTOPBIX MPUCYTCTBYCT KOBAJICHTHAA CBA3b
1) Cl 2) NaBr 3) H2S 4) CaCl 5) Na,O
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2.2. U3 mpennoKeHHOTo MepeyHs BRIOEPHUTE IBA BEIIECTBA C OJJUHAKOBBIM TUIIOM KPUCTAILTHYECKON perieT-
ku. 1) Na 2) SiO2 3) NHsNO3 4) Ceo 5) CoH2
2.3. C BOJIO¥ lake NP HArpeBaHWH HE pearupyeT 1) marauii 2) sxene3o 3) nuHK 4) cepedpo 5) miaTuHa
2.4. C Bomoii mpu 0OBIYHOM TEMIIEpaType B3aUMOJIEHCTBYIOT
1) xucnopon u cepa 2) dTop u Kayuii 3) KpeMHUH 1 Kalblui 4) )Kele30 U MebS) HATpuid 1 Oapuit
Yactsb 3. Kakue (axTopsl CMEIaT XUMHUECKOE PABHOBECHE B CHCTEME
CHa(r) + H2O(r) = CO(ry + 3H2r) - Q B cTOPOHY MPOJAYKTOB PEAKIIHH:
1) ymMeHbIIIeHUU JaBeHUsl 2) HarpeBaHUW 3) BBEJACHHUM KaTajau3aropa 4) 100aBJIeHUH BOJAOPO/IA.
Yacrs 4. Pemure 3anaun
4.1.B pesynbTare peakiuu, TepMoxuMuueckoe ypapHenue kotopoi SOsz + H,O = HaSO4 + 88 k/[oic BEI-
nenmioch 264 kJx ternotsl. Berancnure Maccy oOpa3oBaBiieiics Ipy 3TOM CepHOI KUCTOThI. OTBET
YKaXXUTE B FPAMMAax C TOYHOCTBIO JI0 LENbIX.
4.2 Beraucnute 00beM YIIICKHUCIOT0 T'a3a, KOTOPBIM 00pa3yeTcs P CKUTAHUHU 5 JT yrapHOro rasa.
4.3. Yemy paBHa MaccoBas J10Ji COJIM B pacTBOpE, OJIy4eHHOM Ipu cMemmBanuu 1 kr 11%-noro pac-
TBOpa ¢ 3 Kr 15%-Horo pactBopa conu? OTBET 3alUIIUTE B MPOIEHTAX C TOYHOCTHIO J0 LETBIX.
Yactb 5. YcTaHOBUTE COOTBETCTBUE MEXKY BEIIECTBAMH U PEAKTUBOM C IMTOMOIIBI0 KOTOPOTO MOKHO pa3-
JUYUTH TH BEIIECTBA.

Bemectsa PeaktuBsl
A) cynbdua u OpoMuI HATPHSI 1) ruapokcu HaTpus
b) cynbdar xanus u HUTpAT Kanus 2) constHast KHCIIOTa
B) xyopu antoMUHUS U XJIOPUJ MarHus 3) mutpar 6apus
I') ruapokcuI TUTUS U THIPOKCH] KaTus 4) ruapokcua menu (1)
5) pocdar Hatpus

Yacrtp 6. Hutpat Menu npokanmim, oOpazoBaBiieecs: TBEPIOE BEIIECTBO PACTBOPWIM B pa30aBIIEHHON
CEepHOU KucioTe. PacTBOp MOJy4yE€HHOM COJIM MOABEPIIIN 3JIEKTPOIU3y. BriienuBiieecs Ha KaToie Bewle-
CTBO PAaCTBOPHWJIM B KOHIICHTPUPOBAHHOM a30THOM KucoTe. PacTBopeHue nmpoTeKasno ¢ BelieJIeHueM 0y-
poro raza. Hanummre ypaBHeHHs 4E€ThIPEX OMMCAHHBIX PEAKLIUN.
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