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Yacte 1. Metoauueckue peKOMEHAAIMU MO OLIEHWUBAHUIO BBIMOJHEHUS 3aIaHUI
EI'D ¢ pasBepuyteim orBeroM. Xumusa./ Kasepuna A.A., HoGporun /I.1O.,

Caactnna M.I'.

VY4yebHO-MeToIMYeCKHEe MaTepuaibl Uil IpejcenaTesiel M 4WIEHOB PpPErMOHaIbHBIX
IPEIMETHBIX KOMMCCHH IO TIPOBEPKE BBIIIOJHEHUS 33JaHUM C pa3BEpHYTHIM OTBETOM
sK3aMeHalMOHHBIX pabor EID 2014 roga mo XWUMUU TOATOTOBICHBI B COOTBETCTBHUH
¢ Tematnueckum 11aHoM paboT PenepasbHOro IroCyJapCTBEHHOIO HAYYHOIO YYPEKICHHS
«®DenepanpHblii  MHCTUTYT NENAarOrMYECKUX  HM3MEpPEHHi», MNPOBOJUMBIX IO  3aJaHHUIO
OdenepanbHOil caykO0bl 10 Haa3opy B cdepe oOpazoBanus u Hayku B 2014 romy (B memsix
HaYYHO-METOJIMYECKOTO OOECIIEYeHHUs MEpONPUATUI OOIIEPOCCHICKON CHCTEMBI OIICHKH
KadecTBa oOpa3oBanus). [locobue nmpeaHasHaueHO )11 TOJATOTOBKH DKCIIEPTOB MO OLICHUBAHUIO
BBIOJIHEHUS] 3aJaHUH C Ppa3BEPHYTbIM OTBETOM, KOTOpbIE€ BKJIIOYEHBl B KOHTPOJIbHBIE
u3Mepurenbueie Matepuansl (KMM) st cnaum ennHoro rocynapcrBenHoro sk3amena (EI'D) mo

xumun. [TocoOue cocTouT U3 Tpex Jacrei.

B mepBoii wactu («MeToaudeckue pPeKOMEHIAIMU 0 OLICHUBAHUIO BBITTOJTHCHUS 3aJlaHUN
EI'D ¢ pa3BepHYTHIM OTBETOM. XHUMHs») AACTCS KPATKOE OMHCAHHE CTPYKTYPhI KOHTPOJIBHBIX
U3MEpUTENBHBIX MarepuasioB 2014 r. 1o XMMHMM, XapakTepU3YIOTCS THIIBI 3aJaHUU
C pa3BepHYTBHIM OTBETOM, HCIOJIb3yeMble€ B 3K3aMEHAIMOHHBIX paboTax EI'D mo xumwuu, u
KPUTEPUU OLIEHKHU UX BBIOIHEHUS, PUBOJSTCS MPUMEPHI OLIEHUBAHUS BBIOJTHEHHBIX 3aaHUM,

JAar0TCA KOMMCHTapHHu, O6’b$ICH$IIOI_HI/IC BBICTABJICHHYIO OLICHKY.

Bo Bropoi#t wactu («Matepuasibl Uil caMOCTOSITENbHOM paboTel skcrepToB EI'D mo
OLOCHHUBAHUIO BLIITOJIHCHUSA Bal[aHI/Iﬁ C Pa3BCPHYTHIM OTBCTOM. XI/IMI/IH») B ICJIAX OpraHu3aluun
CaMOCTOSITENIFHOW W TPYNNOBOM paOOThI 3KCIEPTOB TMPHUBOJATCS IMPHUMEPHl  OTBETOB

OK3aMCHYCMBIX.

B tpetbeit yactu («Matepuaiibl A1 MPOBEICHUS 3a4eTa) MPUBEICHBI 00pa3Ilbl 3aT1aHHH,
COACPIKAaHUC BCPHBLIX OTBCTOB C YKA3aHUSAMU IO HUX OLHCHHUBAHUIO U 06pa3HBI BBITIOJIHCHU A
9K3aMEHYEeMBIMHU 33/IaHUIl ¢ Pa3BepHYTHIM OTBETOM. Marepuanbl MOTYT ObITh HCIHOJIb30BAHBI

AJI1 TPEHUHT'a OKCIIEPTOB U MPOBEACHHUA 3a4€Ta.

ABTOpbI OyayT OnaromapHbl 3a 3aMEYaHUs U TPEAJIOKEHUS MO COBEPILIECHCTBOBAHHIO

mocoowus.

© Kagepuna A.A., Jlo6potun JI.YO., Caactuna M.I'., 2014

© denepanbHbIii MHCTUTYT NEAAroru4eckux usmepenuii, 2014
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1. O0mue moaxoasl K pa3padoTke KOHTPOJBHBIX H3MeEpPHUTENbHBIX

MaTepuaJoB Jis nposeaenust EI'D mo xumun B 2014 roay

Enunblii rocynapcTBeHHBIN 3K3aMeH 1o XxuMuu HaunHas ¢ 2009 r. npoxoaut
B IITaTHOM pPEXKHUME KakK HSK3aMEH 10 BBIOOPY BBINTYCKHUKOB. [lo ero wmroram
BBISIBIIICTCS YPOBEHb OCBOCHHSI KaXIbIM OSK3aMEHYEeMbIM 00pa30BaTelbHbIX
nporpaMMm IO XHMHH, COOTBETCTBYIOIIUX DeAepaibHOMYy  KOMIIOHEHTY
rOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOT'O OOIIETO M CPEIHErO

(momHOTO) 001IeTO 0Opa3zoBanus (yrBepkaeH B 2004 r.).

[Topsimok mpoBeneHus 3K3aMeHa, MOAX0Abl K (POPMUPOBAHUIO CTPYKTYPHI U
collepaHusl HSK3aMEHALlMOHHOW paboThl, a TakXke CHOCOOOB OIICHUBAHUSA €€

BBITIOJIHCHM OIIPECACIICHBI C y‘-IéTOM cileayromux JOKyMCHTOB!

o «llonoxenne o ¢dopmMax u TOPSAKE TMPOBEICHUS TOCYIapCTBEHHOM
(uTOoroBoi)  arrecraniud  OOYYAIOIIMUXCS, OCBOMBIIUX  OCHOBHBIC
o0meoOpazoBaTeNbHbIE  MPOTPaMMbl  CPEAHETO  (TMOJTHOTO)  OOIIEero
oOpazoBaHus» (yTBEepXKIeHO TmpukazoM MwuHOOpHayku Poccum ot 28

HOs10pst 2008 1. No 362),

e «O MmopAAKE TPOBCACHUA TOCYAAPCTBCHHOI'O BBITYCKHOT'O 3K3aMCHa»

(yrBepxaeH npukazomM Munoopuayku Poccun ot 3 mapta 2009 1. Ne 70)

o [lpukaz Munobpuayku Poccum ot 11 oktsbps 2011 r. Ne 2451 "O6
YTBEPKIECHUM  TIOpsIIKA  MPOBEACHUS  €IMHOTO0  TOCYJAapCTBEHHOIO

yK3ameHa'.

Ha cerogusamauii neHp 3K3aMeH O00€CIi€UeH IMEJIOCTHOM METOINYECKON
CUCTEMOI KOHTPOJBHBIX M3MepUTeNbHbIX MaTepuanoB (KMM), npuHIMOUAIBHO
HOBOM II0 CpPAaBHEHUIO C TEMU M3MEPUTEIBHBIMU MaTepuajiaMu, KOTOPHIE
WCITOJIB30BAIMCH TIPU TPAMUIMOHHBIX (JOpMax BBIMTYCKHBIX 3K3aMEHOB 0 XUMHH.
DJIEeMEHTaMU 3TOW CHUCTEMBI SBJSIOTCS €IUHBIE MO CTPYKTYpPE U COJACPKAHUIO

BapHUAHTLI BKSaMCHaHPIOHHOﬁ pa6OTBI, a TaKXC KOMIIJICKT COHpOBO,Z[HTCHBHOﬁ



JOKYMEHTAIMU, KOTOpasi ONpenenser CTpykrypy u couxepxanne KHMM. B cocras
JAHHOTO KOMILJIEKTAa BXOIAT: KOOUPUKAMOp KOHTPOJIUPYEMBIX DIIEMEHTOB
COICp)KaHUs, cneyugurayus SK3aMEHAIMOHHON palbOThl, O0eMOHCMPAYUOHHDILL

eéapuanm KHM, oTBETHI HA 3aJaHUS U CUCTEMA UX OLICHUBAHUA.

Bcro oty cucremy sK3aMEHAllMOHHBIX MAaTEPUAJIOB C IOJHBIM OCHOBAHUEM
MOXHO paccMaTpuBaTh B KAayeCTBE METOAMYECKOM OCHOBBI NIpH pa3padoTKe
WHCTPYMEHTApUSA JJIsi OOBEKTUBHOTO OIICHUBAHUS YYCOHBIX JOCTHXKCHUU
BBIITYCKHUKOB B cBeTe TpeboBanuii denepanbHOro KOMIOHEHTa rOCY1IapCTBEHHOTO

00pa30BaTeNIbHOTO CTaHapTa K YPOBHIO UX MOATOTOBKH.

B nmpouecce ¢dopmupoBaHus NaHHOM CHUCTEMBI CQOPMYIUPOBAH Pl
IIOJIO’KEHUM, KOTOPBIE C METOAUYECKOW TOUKHU 3PEHHUS NPEACTABIIAIOT UHTEPEC I

DKCHEPTOB, OCYLIECTBIIIOIIMX IIPOBEPKY PA3BEPHYTHIX OTBETOB IK3aMEHYEMBIX.

DK3aME€H  TPOBOJUTCA C  HCIOJb30BAHUEM  CTaHAAPTU3UPOBAHHBIX,
MOCTPOEHHBIX 0 €IUHOMY IUIAHY, KOHTPOJBHBIX M3MEPUTEIBHBIX MATepUATIOB —
BapuanTtoB KM, kotopeie npu3BaHbl 00€CIeUUTh pelieHne riaBHon 3anaun EI'O:
BBISIBUTh, HACKOJIbKO YPOBEHb OCBOEHHS OOIIe00pa30BaATENbHBIX MPOTPaMM
KOKIBIM  SK3aMEHYEMBbIM  COOTBETCTBYET TpeOOBaHHSIM TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB OCHOBHOTO OOIIET0 M CPeaHero (IOJHOTo) O0IIero

o0pa3zoBaHus Mo xuMuu (yrBepkaeHsl B 2004 roay).

KM pns npoBenenusi EI'D mo XuMuM XapakTepU3YIOTCS OMPEACICHHOM
CTaOWJIBHOCTBIO, W TOJl OT ToJila pa3pabaTbiBalOTCS B II€JIOM Ha OCHOBE
JOKYMEHTAIlM{,  perjaMeHTHPYIOImIe UX  CTPYKTYpy U COJAEpIKaHHE:
KoOughuxamop >JEMEHTOB COJACpKaHMS M TPeOOBaHWNM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB 00111€00pa30BaTeNIbHbIX YUPEKACHUN JUIsl MPOBEACHHUS €IUHOTO
TOCYJapCTBEHHOTO DK3aMEHa M0 XUMHH (J1ajee — KOAUu(PUKATOp); cheyupukayus
KOHTPOJIbHBIX ~ M3MEPUTENbHBIX  MATepUajoB  JJisi  IPOBEIEHUS  €IMHOTO
rOCyAapCTBEHHOTO  9K3aME€Ha [0 XUMHUM (majmee —  creuudukanus);
0eMOHCIMPAYUOHHBLIL 8aApPUAHM KOHTPOJBHBIX H3MEPUTENbHBIX MaTepUaoB

CANMHOI'0 IrOCYAapCTBCHHOI'O 3K3aMCHa 110 XMMHHU B TCKYLIEM I'OY.



Hannble gokymeHTsl ®enepanpHas komuccuss 1o paspaborke KHUM
pa3pabateiBaeT Ha ocHOBe DenepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO
CTaHJapTa CpeaHero (mojiHoro) obmero oOpa3oBaHus MO XUMHH (0a30BOTO U
porIIBHOTO YPOBHEH), yTBep)kaeHHoro [Ipukazom MunHHCTEpCcTBa 00pa3oBaHuUs
Poccun or 5 mapra 2004 roma Ne 1089. JIoKyMEHTBHI MNPOXOAST SKCIEPTU3Y
TECTOJIOTOB U CIEUUATUCTOB B 00JaCTH XUMUYECKOIO0 00pa30BaHUs, COINIACYIOTCS
¢ Hayuno-metogmueckum coBetoMm @OUIIM mo xumum, oOcyxnaroTcs

MeIarornueckoi o0IecTBEHHOCTRIO (caiT www.fipi.ru).

Kaxaplii 13 3THX JOKYMEHTOB B COOTBETCTBUU CO CBOMMH (YHKIUSMU
o0OecrieynBaeT BO3MOXKHOCTH JJIi CO3JAaHUS KOHTPOJBHBIX H3MEPUTEIbHBIX
MaTepUasoB, KOTOPHIE MO3BOJIAIOT OOBEKTUBHO OLICHUTHb YPOBEHb JIOCTHKEHUS

BBIITYCKHUKaMH 06p330BaTeJ'IBHBIX ImporpamMmm 110 XuMHHU.

KM cTposiTcsi Ha mMarepuane OCHOBHBIX pa3lielioB Kypca, COCTAaBIISIONIMX
cojliep)kaHue JI000ro ydeOHHMKA M0 XUMHH JUIsS cpeaHed (IOJIHOM) IIKOJIBI,
Bxonsmero B coctaB dDemepanbHOrO0 TEpedHs YYeOHHUKOB, YTBEPIKICHHOTO

MunuctepcTBoM 00pa3oBanus U Hayku PD Ha Tekynuii yueOHbIH ro.

KauecTBeHHBIN COCTaB W 00U 00bEM AIEMEHTOB COJACP)KAaHUS, OCBOCHHE
KOTOPBIX  TIPOBEPSICTCSI  KOHTPOJIBHBIMH ~ HM3MEPUTENBHBIMU  MaTepUalaMH,

onpeaAciIsACTCA Ha OCHOBE KO,Z[I/I(I)I/IKaTOPa.

CormacHo komudukatopy coaepxkarenbHyro ocHoBy KHWM cocraBiser
CUCTEMa 3HAHUM, KOTOpasi BKIIIOUAET B ce0sl 3JIEMEHTHI 001, HEOpraHU4ecKoi 1
OpraHnyeckor xumuu. K 4ucity TiIaBHbIX KOMIIOHEHTOB 3TOW CUCTEMBI OTHOCSITCSL:
BEAYIIHE TMOHATHUS XHMHUU O XUMHYECKOM D3JIEMEHTE, BEIIECTBE, XWMHUYECKOU
peaKuuy; OCHOBHBIC 33aKOHbI M TEOPETUYECKHE TIOJIOKEHUS XUMHH; 3HAHUS
O CUCTEMHOCTH M TMPUYMHHOCTH XHWMHUYECKUX SBIICHUM, TE€HE3UCE BELIECTB,

croco0ax Imo3HaHUs BCIICCTB U XUMHUYCCKHUX pCaKHI/Iﬁ, IIPUMCHCHHUHN BCIICCTB.

B komudukarope OTAENbHBIE AJIEMEHTHl COAEpPKAHUS CrPYNIUPOBAHBI B
comepxatenbHble Onoku: «TeopeTmueckne OCHOBHI xuMumy», «Heopranwdeckas

XUMMUI», ((OpFaHI/I‘{CCKa}I XUMUS» U ((MCTO,Z[LI IMO3HaHHUA BCHICCTB U XMMHUYCCKHNX
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peakiuii. XumMusi U ku3Hb». [lepBblil U 4yeTBEpTHI OJIOKM MOApa3ieieHbl Ha
cojiepkaresibHble TMHUU. B mepBoM ux yeThipe: «COBpeMEHHBIE MPEICTABICHUS O
ctpoeHun aromay, «llepumomnueckuit 3akoH u Ilepuoandyeckass cucrema
JAN.MenneneeBa», «XHUMUUYECKasl CBSI3M CTPOCHHE BEIIECTBA», «XUMHYECKAs
peakius». B cTpykType derBepToro - 0OJioka  BBIICNICHBI  CICAYIOIIUE
CoJIep)KaTeNIbHbIE JIMHUM: «OKCIEPUMEHTAJIbHbIE OCHOBBI XHMHUK», «OO1ue
MIPEICTABIICHUS] O MPOMBINIICHHBIX CMOCO0aX MOJYYCHHS BAXKHEUINNX BEIIECTBY,

«PacueTbl Mo XUMHUYECKUM (POPMYJIaM U YPABHEHUSM XUMUYECKUX PEAKITUN.

Ilpu  ombope nposepsaemozo coodeporcanusi  00A3aTENbHBIM  SIBJISIETCS
COOJIOZICHHE TaKOro MPUHIMUNA, KaK MOIHOMA 0X8ama KOOUDUKAMOPOM MO20
MUHUMYMA  3HAHUU, YMeHull, Cnocob08 NO3HABAMENbHOU U NPAKMUYEeCKOU
0esmenbHOCMU, KOMOPbIli COOMBEemMcmayem mpedosanusm cmanoapma K ypOoeHio
n0020mMOBKU 8bINYCKHUK0G. TeM cambIM oOecrieunBaeTcs Hezagucumocms KM ot

npernogaBaHusd XMMHHA B IIKOJIC 10 BApUATHBHBIM IIpOrpaMmam 1 y‘IC6HI/IKaM.

CormacHO 3TOMY TPUHLHUITY OMNpPENEICHO OOIIee YHUCIO 3JIEMEHTOB

COACPIKAHUS — 56, OCBOCHHC KOTOPLBIX ITPOBCPACTCA HA DK3aMCHC.

KM npexgycmaTpuBarOT NpPOBEPKY YCBOEHHUS YCTAaHOBJIEHHOTO 0ObeMa
KOHTPOJIMPYEMBIX 3JIEMEHTOB COAEPIKAHMS HA TPEX YPOBHAX CIOKHOCTHU: OA3060M,
nosviueHHoM u ebicokom. IIpu 3ToM pazHooOpa3ue AESITEIbHOCTH 3K3aMEHYEMOI0
IIPY BBIIOJIHEHUM 33IaHUM PACCMATPUBAETCS B KA4ECTBE IOKA3aTENs YCBOCHUS

M3YYEHHOr0 MaTepuala ¢ He0OOX0IUMOM TITyOMHON MOHUMAHUS.

Pa3paboTka KOHTPOJBHBIX HU3MEPUTENbHBIX MaTepUATOB JJsi MPOBEICHUS
EI'D no xumuu B 2014 romy ocyliecTBI€HAa B TOYHOM CJI€IOBAHUU Ha3BAHHBIM
BBIILIE TIOJIOKEHUSAM. B pe3ynbrare oOecrieueHbl YCIOBUs Ul IIPOBEPKU B paMKax
EI'D y4eOHBIX NTOCTHXKEHUH BBIMTYCKHHKOB, M3y4YaBIINX XUMUIO, KaK Ha 0a30BOM,
TaKk U Ha NPOPUIBHOM YpOBHE. DTO JOCTUTHYTO, MPEXAE Bcero, Osaromaps

COOTBETCTBYIOIIEH KOPPEKTUPOBKE KoM (PUKATOpa U crieuDUKAIUY.



HamoMuuM, 4dYTO fJaHHBIE JOKYMEHTHI pa3padaThIBAIOTCS Ha OCHOBE
®denepasbHOr0 KOMIIOHEHTA TOCYAApCTBEHHOIO CTaHAApTa CPeaHEro (IIOJHOIO)

ob1rero odpazoBanus 1mo xumuu (2004 r.), B KOTOPOM:

e ompeneneH Ha 0a30BOM W TPOGUILHOM YPOBHSAX 00s3amebHblll
MUHUMYM CcOOepaiicanuss OCHOBHBIX 00IIe00pa3oBaTENbHBIX MPOTPaMM

(masee — 00s13aTEIBHBIA MUHUMYM);

® YCTaHOBJICHBI MPeDO8aHUsL K YPOGHIO NOO2OMOBKU GbINYCKHUKOS ([laree

— TpeGoBaHMsI)

B oo6azamenvnom munumyme B (PopMaIM3oBaHHOM BHUJE MPEACTaBICH
nepeyeHb MPEeIMETHBIX TeM (IUAAKTHYECKUX €IUHHI]), KOTOphIE B 005f3aTeIbHOM
NOpSAZKE BKIIOYAIOTCS B y4eOHbIE MPOTpaMMbl U PACKPBIBAIOTCS B y4EOHMKAX,
PEKOMEHIOBAaHHBIX WM JTIOMYIIEHHBIX K UCIOJIb30BaHUIO B 00111€00pa30BaTeIbHbIX

yupexeHussx MuHucTepcTBoM oOpa3oBaHus U Hayku PO.

Tpeboeanusa npeCTaBIAIOT COOOM YCTaHOBJIEHHBIE CTAHIAPTOM PE3YJIbTATHI
OCBOEHHS BBIMYCKHUKaMH 00pa30BaTEIbHOI0O MHUHHUMYMA COJEpP>KaHUS OCHOBHBIX
oOpa3oBaTenbHbIX  mporpamMM. MHbIMEH  cioBamMu, TpeOOBaHMS — 3aJalOT
HEOOXOAMMBIA  YpOBEHb  BIIQJIEHUS 3TUM  COJIEp)KAaHUEM U YPOBEHbB
c(hOpMHUPOBAHHOCTH COOTBETCTBYIOIIMX YMEHUH. Tak, Hampumep, Mo pe3yibrataM
OCBOCHMSI  COJep>KaHus, 3a(QUKCUPOBAHHOIO B  0053aT€IbHOM MHUHUMYME,
BBIITYCKHUKH JOJIKHBI YMETh: onpedeisimb COCTaB BEUIECTB U UX MPUHAJICKHOCTD
K COOTBETCTBYIOLIEMY KJIACCY COEITMHEHMI, BUIbI XHMUYECKOU CBSI3U B BEILIECTBAX,
TUTIBl XUMUYECKUX PEAKUUN; XapaKkmepu3oeams CBONCTBA BEILECTB, B3aUMOCBSI3b
COCTaBa, CTPOCHHUSI, CBOMCTB U PUMEHEHUS BEIIECTB; 00BbACHAMb 3aKOHOMEPHOCTU
M3MEHEHHSI CBOMCTB XHMMHMYECKUX JJIEMEHTOB U UX COCIUHEHUM, CYIIHOCTh H

3aKOHOMCPHOCTH IIPOTCKAHHUA XUMHUYCCKUX pCaKHI/Iﬁ pas3jIndHOro TUIila U T. II.

B xomudukarop mns mpoeaerus EI'D B 2013 romy BkiIrOYeHO, Kak U B
MPOILIbIE TOJBI, TO COJEPKaHUE 0053aTeNbHOTO0 MUHMMYyMa cTanaapta 2004 rona
(6a30Bor0o U MPOGUILHOTO YPOBHEH), U3YYEHUE KOTOPOTO SIBIIETCS 0OBEKMOM

KOHmpoJiii U OYEHKU 6 pamKax UMo2o8oll ammecmayuu  6blNnyCKHUKOB. D10
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npaktTuduecku Bce (56) BakHeHIuMe JUIAKTUYECKUE €AUHULBI  (3JIEMEHTHI
coJiepikaHusi) 00A3aTeNbHOTO MUHUMYMa. B cBO€ll COBOKYITHOCTH OHU COCTaBIISIOT
0000IIIEHHYIO CUCTEMY 3HAHUN O HEOPTraHUYECKUX U OPraHUYECKUX BEUIECTBAX, UX
COCTaBe, CTPOCHHM M CBOWCTBaX; O XUMHUYECKOW pEAaKUHMH, CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUsI PEAKIUH Pa3IMYyHOrO0 THUIA; 00 MCHOJIb30BAHUU
BEIIECTB Ha TMpaKTUKe, METOJlax I[IO3HAHMUS XUMHYECKuX O0ObeKkToB. B
COOTBETCTBUU C TpeOOBaHUSIMU CTaHIApTa JaHHAs CHUCTEMa 3HAHUI SBISETCA

00s13aTeJIbHOM 11711 OCBOSHUS O0YYaIOIIUMHUCH.

B 10 xe Bpemss B 00s3aTe€IbHOM MHHHMYME IPHUCYTCTBYET COJIEpKaHuE,
KOTOPOE MOONeHCUM U3YUEeHUIO, HO He SABNAemcsi 00beKMOM KOHMPOIs U He
8KII0UAemcs 6 mpebo8aHus K YPOSHIO NOO20MO8KU 8binyckHukog. Hamnpumep, 310
TaKhe DdJEMEHTHl COJAEPKAHUA Kak: OCOOCHHOCTH CTPOCHMSI 3IIEKTPOHHBIX
000J10Y€K aTOMOB TMEPEXOJHBIX DSJIEMEHTOB, BOJOPOAHBIM ToKa3zarenb (pH)
pacTBopa, MPOU3BEICHHUE PACTBOPUMOCTH, HOHHOE MPOU3BEAECHUE BOMBI, PO
CTaHAAPTHBIX 3JIEKTPOJAHBIX NOTEHLIMAIOB, TUPPOJ, MUPUIUH, TUPUMUANHOBBIE U
IyPUHOBBIE  OCHOBAHHWs, BXOHSIIME B  COCTaB  HYKIECHHOBBIX  KHUCJOT,
IIPEACTABICHHE O CTPYKTYpE€ HYKJIEHHOBBIX KHUCJIOT, IMOHSATHE O KOJUIOMIAX,
XUMHYECKUE BELIECTBA KAK CTPOUTENIBHBIE M MOJEJIO4YHbIe Marepuaibl. Kpome
TOTO, HEKOTOPBIE AJIIEMEHTHI COJIEpKaHUsI 005A3aTeIbHOIO MUHHUMyMa HE HallUIH
JOJKHOTO MMPUMEHEHHSI ¥ Pa3BUTHS B YU€OHBIX MPOrpaMMax M y4eOHHMKaAX Kak JIst
0a30BOr0, Tak W JJisi TPO(PUIBHOIO IIKOJBHBIX KYpCOB XMMHUHU. DTO, Hampumep,
sHeprust ['ub0ca, quddys3us, MoIsIpHas U MOJISIIbHAS KOHIIEHTPAIMH PAacTBOPOB,
OnmaropoJHbie ra3bl, HOBbIE BEIIECTBA M MAaTE€pHaIbl B TEXHHUKE, COBPEMEHHbBIE
(bU3UKO-XMMHUYECKHE METO/Ibl YCTAHOBJIEHUSI CTPYKTYpbI BElIECTB U T. 1. [losTomy
IIPOBEPKY OCBOEHHMSI JAHHBIX 3JIEMEHTOB COJEpKaHWs Ipu mnpoBeaeHuun EI'D
MOXHO CUMTaTh IpexjaeBpeMeHHon. He Moryt ObITh mpoBepeHbl B pamkax EI'D
(B clily OCOOEHHOCTEH €ro NpOBEIEHHUS) U HEKOTOpble YMEHUS, BKIIIOUEHHbIE
B TpeOOBaHMUsI, MPEXKIIE BCETO YMEHHUE «8bINOIHAMb XUMUYECKUL IKCNepUMeHm 10
MOJYYEHUID M PACMO3HABAHUIO BAXKHEUIIMX HEOPraHMYECKMX M OpPraHUYECKHUX

BCIICCTB».



Ilo nmpuyuHEe HaA3BaHHBIX OrPAaHUYEHUN YKAa3aHHOE BBIIIE COJEPKAHHUE HE

BKJIFOYEHO B KOJU(DHUKATOP.

bonbiioe 3HaueHue Mpu OMpPENESICHUH MPOBEPSEMOTO COAEPKaHUS UMEN
APUHYUN CLe008AHUSL (POPMYIUPOBKAM COOepHCamenvHulx 0J10K08, TPEAMETHBIX
TeM (JAMJAKTHYECKUX €IWHHUI]) W BHUIOB YMEHHUN, KOTOpbIE€ MPHUCYTCTBYIOT
B 00513aT€JIbHOM MHUHUMYME U TpeOOBaHMSIX CTaHAapTa. B 11€J0M 3TO BBINOIHEHO.
HckimodeHneM  SBISIFOTCS ~ HEKOTOpPBIE MPEAMETHBIE TEMBI  005S3aTEIbHOTO
MUHHUMYMa, CHOPMYIMPOBAHHBIE B CIMIIKOM 00meM Buie. Mx dopmynupoBku
B KOJM(UKATOpE METATU3UPOBAHBI C IEJIbI0 YTOUYHEHHUS COJEPIKATEIILHON OCHOBBI

KHM.

Tak, HanpumMep, B 0043aTEILHOM MUHUMYME TMPECTaBICHA MIPeAMETHAS TeMa
«XapakTepHble XMMHYECKHE CBONCTBA METAUIOB, HEMETAIJIOB M OCHOBHBIX
KJIACCOB HEOPraHUYeCKUX coequHeHu». B koaudukaTope 3ta TeMa noapaszesneHa
Ha CJEAYIOIIME 3JIEMEHTHI coliepKaHus: 1) XapakTepHble XMMHYECKHE CBOMCTBA
MPOCTBHIX BEHIECTB — METAJUIOB: IIEJIIOYHBIX, IIEJIOYHO3EMEIIbHBIX, AJTIOMUHUS,
NepexXoAHbIX METAJUIOB — MEAM, IMHKA, XpoMa, 3Keje3a; 2) XapakTepHbIe
XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAUIOB: BOJIOPOJIa, T'aJIOIEHOB,
KHCIIOpOJia, Cephl, azora, Qocdopa, yriepoaa, KpeMHHUS;, 3) XapaKTepHbIC
XUMUYECKHE CBOMCTBA OKCHUIOB: OCHOBHBIX, aM(OTEpPHBIX, KHUCIOTHBIX;
4) xapakTepHbIe XUMHUECKHE CBONCTBA OCHOBAHWUN U aM(pOTEPHBIX THIPOKCHUIOB,
5) XxapakTepHble XUMHUYECKHME CBOMCTBA KHUCJIOT; 6) XapaKTepHbIE XHUMHYECKHUE
CBOWCTBA COJIEM: CpPEAHUX, KHUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpUMEpE
COEIMHEHHMI aJTIOMUHUS W LMHKA). Takas oOemanusayus NO36OAUNA YIMOYHUMb
co0epxcamenvHyl0 OCHO8Y 3A0aHUU, OPUEHMUPOBAHHLIX HA NPOBEPKY YCBOEHUs
YuebH020 mamepuana, KOmopomy OmeedeHO 8aNCHOe MeCmO 6 UIKOIbHOM Kypce

XUMUU.

[IpuBenem eme oauH npumep. B 00s3aTenbHOM MUHHMyME CTaHJapTa
0a30BOTO YpOBHsSI TPHUCYTCTBYET MpEAMETHAs Tema «YTIEBOJOPOMbI: AalKaHbI,

AJIKCHBI, JUCHDBI, aJIKUHBI, apCHBD. Takoe ciaumkom O6H.ICC Ha3BaHHC OAHOI'O M3

10



pa3fenoB Kypca OpraHMYecKOW XHMHMH [OAPA3yMEBAET OTPOMHBIA  IJIacT
(dakTUYecKOoro marepuana, KOTOPbI B MOJHOM O0bEME HE HM3y4yaeTcsl B LIKOJIE.
[ToaTOMy B 1I€JIIX YTOYHEHHS TOTO, YTO JOJHKHO OBITh OOBEKTOM MPOBEPKU IO
JAaHHOMY pasfelly, €ro cojaepkaHue B Koau(puKaTope MpeACcTaBIeHO Ooee
KOHKpPETHO: 1) XapakTepHble XMMHUYECKHE CBOWCTBA YTJIEBOJOPOJIOB: AaJKAHOB,
[UKJIOAJIKAHOB, AJKEHOB, JUEHOB, AQJIKHMHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB
(O6enzomna u Tosryona); 2) noHHbIHN (paBuiio B.B. MapkoBHUKOBA) U paauKaIbHbII
MEXaHU3Mbl PEaKlUidl B OPraHUYEeCKON XUMHH; 3) OCHOBHBIE CIOCOOBI MOTYYEHUS
yIJI€BOJIOPOAOB (B J1abopaTopun); 4) MpUpOAHbIE UCTOUHUKH YTIJIEBOAOPOIOB, UX
nepepaboTka. [IpogedenHas Oemanuzayusi COOEpHCAHUsi OAHHO20 pazdeind Kypca
oeniaem 803MONCHOU NPOBEPK) YCBOCHUSL IMO20 MAMEPUALA HA PA3HBIX YDOBHIX —

0az0680M U NPOPUILHOM.

Bo3nukna Takke HeOOXOAMMOCTb Pa3bsICHEHHUS TOT0, KAaKOBa JOJKHA OBIThH
colepxaTesibHas OCHOBA 3aJaHUil, MPOBEPSIONIMX BBINOJHEHUE TpeOOBaHUs
«yMemsv NpoGOOUMb PACUYEThl MO XUMUYECKUM (QopMyJaM U ypaBHEHUSIM
peakuuii». B 310l cBsi3M B KOAMGDUKATOP BKIIOYEHBI AJIEMEHTBI COJEPXKAHUS O
KOJIMYECTBEHHBIX  COOTHOIIEHUSAX B  XHMHH, KOTOPbIE€  MPEICTABICHBI
B cojiepaTeabHOU TuHUU «PacdeTsl Mo XMMUYECKUM (PopMyliaM U ypaBHEHUSIM
peakuuity. Imo no cymu oena éce 8udbvl pacuemos, UCNOab3yemble NPU U3yyeHUuu

XUMUU KaK Ha 6A3080M, MAaxK U Ha NPOPUILHOM YPOBHSX.

W, Hakoneln, B Koau(dukaTope OIepanuoHAIU3UPOBAHBI YMEHHUS M BUIBI
NESATETLHOCTH JIBYX KPYITHBIX OJIOKOB «3HAMb/NOHUMAMbY» U «YMenby, KOTOPhIC
MIPE/ICTABIICHBI B TPEOOBAHUSAX CTAaHAAPTA. ITO TAKXKE MO3BOJIWIO B 3HAYUTEIHBHON
Mepe KOHKPETH3UPOBATh COACPKATEIHHYI0 OCHOBY KOHTPOJIbHBIX U3MEPUTEIbHBIX

MaTepHaoB.

OtoOpaHHOE coliep)KaHUE, OCBOECHHE KOTOPOro OyAeT NpOBEpATHCS MNpU
npoBenenun EI'D 2014 roma, B koaudukaTtope CTPYKTYPUPOBAHO IO JBYM

paszzaenam.

. Pazgen 1. «llepeueHp 571€MEHTOB coOJEpKaHUs, MPOBEPSIEMBIX Ha
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CAWHOM TOCYJAApCTBCHHOM 3K3aMCHC 110 XUMHHN)).

o Pasnen2. «llepeuenr TpeOoBaHWMN K YPOBHIO  MOJATOTOBKU
BBIIIYCKHUKOB,  BBIIIOJIHEHME  KOTOPBIX  IPOBEPSAETCS HA  €IMHOM

rocyaiapCTBEHHOM 3K3aMCHC 110 XUMHUN.

B crpykrype pasmena 1 xommdukaropa BBIIEICHBI YETHIPE KPYMHBIX OJ0Ka
coaepxkanus (1, 2, 3, 4). biaoku 1 u 4 BKIIOYAIOT BEOyIIUE COACP)KATEIbHBIC
JIMHUW, YKa3aHHBIE XKUPHBIM KypcUBOM. OTIEIbHBIE 3JIEMEHTHI COJEpKaHUs, Ha
OCHOBE KOTOPBIX COCTAaBJCHBI TPOBEPOUYHBIC 3ajaHUs, OOO3HAYEHBI KOJOM

KOHTPOJUPYEMOTI'O 3JICMCHTA.

B cTtpykType pasmena 2 BblIENCHBI J1Ba KPYIHBIX OJOKAa YMEHHA U BHJIOB
NESATEIbHOCTH, COCTABIIAIOIIMX OCHOBY TpEOOBaHMN K YpPOBHIO IOATOTOBKU
BbIMYCKHUKOB (1, 2). B xaxmom u3 3TUX OJOKOB XHPHBIM KypPCHBOM YKa3aHbI
ONEpPALMOHATIN3UPOBAHHBIE YMEHUS M BHJBl JEATEIbHOCTH, IPOBEpPSEMbIC

zananuamu KMIM.

OO0m1ee peACTaBICHUE O CTPYKTYPE U COJEPIKAHHUH pasesioB KonudukaTropa

naroT Tadiunel 1 u 2.
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Tabnuya 1

Paspnen 1. IlepedyeHs 3j1eMEHTOB COAEPKAHUS, IPOBEPSAEMBbIX HA eAUHOM

rocyiapCcTBeHHOM 3K3aMEHE 110 XUMHUH

Kon
0JI0Ka
CO/Iep:KAHUA U
co/iepKaTeib-
HOM JIUHUH

Kon
KOHTPOJIU-
pyeMoro
3JIEMEHTAa

DJIeMEeHTBI CO/IePKAHMS,
nposepsiemble 3aganusavu KUM

1

TEOPETHYECKHE OCHOBBI XUMHHU

1.1

CO@peMeHHble npedcmaeﬂeﬂuﬂ O CMpOoeHUuu anoma.

1.1.1

CrtpoeHue »3JEKTPOHHBIX O0O0OJOYEK AaTOMOB JJIEMEHTOB
MEPBBIX YETHIPEX NEPUOJOB: S-, p- € d-dJIEMEHTHI.
OnexktpoHHass KoHpurypamuss atoma. OCHOBHOE U
BO30Y)KJICHHOE COCTOSIHHE aTOMOB

1.2

Ilepuoouueckuit 3aKoH u nepuoouyeckKas cucmema
xumuueckux rnemenmos /I.U. Menoeneeesa

1.2.1

3aKOHOMEPHOCTH M3MEHEHHUSI CBONCTB JJIEMEHTOB M HX
COEIMHEHMH 110 IepHoaM U Tpynrnam

1.2.2

Obmas xapakrepuctuka MetaioB IA—IIIA rpymnm B cBsi3u C
UX TOJOXEHUEM B MEPUOJNYECKONW CUCTEME XHMHUYECKHX
sanemenToB [[.V. MenneneeBa u 0COOCHHOCTSIMH CTPOEHUS
UX aTOMOB

1.2.3

XapakTepucTuka MEPEXOJHbIX 3JIEMEHTOB (MeIU, LHUHKA,
XpoMa, JKejie3a) MO HUX TOJIOKEHHI0 B TEPUOJIMYECKOMN
cucreMe xumuueckux ayemeHtoB J[.M. MenaeneeBa wu
0COOCHHOCTSIM CTPOCHUS X aTOMOB

1.2.4

O6mas xapaktepuctuka HemetawioB [VA—VIIA rpynm B
CBA3M C HUX IIOJIOKEHUEM B TEPUOJUYECKON CcUCTEME
XUMHUYECKHUX 3JIEMEHTOB JI.1. Menaeneena u
0COOEHHOCTSIMU CTPOEHUS UX aTOMOB

1.3

XUMHYECKas CBSI3b U CTPOCHHUE BCIICCTBA

1.3.1

KoBanentHas xumuyeckasi CBsI3b, €€ PAa3HOBUJIHOCTU U
MEXaHU3Mbl 00pa30BaHUs. XapaKTEPUCTHUKUA KOBAJIEHTHOU
CBA3U (MOJIAPHOCTH W SHEprus cBsi3u). MoHHas CBs3b.
Meraninueckas cBsizb. BoiopojHas cB3b

1.3.2

SHCKTPOOTPI/H_I&TCJII)HOCTB. CreneHb OKHCJICHUA 141
BAJICHTHOCTHb XUMHUYCCKHUX 3JICMCHTOB

1.3.3

BemmecTBa MONEKYJIIPHOIO U HEMOJEKYJISIPHOIO CTPOCHUS.
Tun KpUCTAINIMYECKON peleTKH. 3aBUCHMOCTb CBOMCTB
BEILIECTB OT MX COCTAaBAa U CTPOCHUS
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1.4

XUMHYECKasi peaKus

1.4.1 Knaccudukanus XMUMUYECKUX peakiuii B HEOPraHUYECKOM
U OPraHNYeCKON XUMHUU

1.4.2 TennoBoit s dext XUMHUYECKOM peaKIuu.
TepMmoxumuyeckrue ypaBHEeHUS

1.43 CkopocTh peakiii, €€ 3aBUCHUMOCTh OT Pa3JIMYHbIX
(bakTopoB

1.4.4 OOpatumble ©u HEOOpaTUMble XHMHUYECKHE PEaKIUu.
Xumuueckoe  paBHoBecue. (CMelleHHE  XHMHYECKOIO
paBHOBECHUSI O] IEUCTBUEM PA3NMYHBIX (PAKTOPOB

1.4.5 DNEKTPOIUTUYECKAs] AUCCOLMALIMS JIEKTPOIUTOB B BOJHBIX
pactBopax. CUIIbHBIE U CJIA0bIE AJIEKTPOJIUTHI

1.4.6 Peaknuu nosHoro oomena

1.4.7 I'mpponmus coneil. Cpega BOOHBIX pacTBOPOB: KHCIHAs,
HEUTpaJbHasl, MIEJT0YHAs

1.4.8 Peakunmu OKHMCIMTENIBHO-BOCCTAaHOBUTENBHBIE.  Kopposus
METAJIJIOB M CIIOCOOBI 3aIITUTHI OT HEe

1.4.9 DJIeKTPOJIM3 pacIyIaBOB U PAcTBOPOB (COJeH, IIesovei,
KHCJIOT)

1.4.10 | Monnsiii (mpaBuio B.B. MapkoBHHMKOBa) U paJuKaIbHbIN
MEXaHU3MBbI PEAKIIMN B OPTaHUYECKON XUMHHU
2 HEOPT'TAHUYECKASA XUMUA

2.1 Knaccudukanusa neopranndeckux BemiectB. Homenkiarypa
HEOPraHWYeCKHX BEILIECTB (TpuBHaNBHAS u
MEKTyHapOaHAas)

2.2 XapakTepHble XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB: IEJOYHBIX, IIEeJOYHO3EMENIbHbIX, AIIOMUHUS;
NepPeXOAHBIX METAIIOB (MEAM, IIMHKA, XpPOMa, JKeJle3a)

2.3 XapakTepHble XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
HEMETAJIOB: BOJOpPOJAA, TaJlOre€HOB, KHUCJIOPOJAA, CEPbI,
azota, ¢pocdopa, yriaepoaa, KpeMHUs

2.4 XapakTepHble XMMUYECKUE CBOWCTBA OKCUJIOB: OCHOBHBIX,
aM(OTEPHBIX, KUCITOTHBIX

2.5 XapakTepHble XMMHYECKUE CBOMCTBA OCHOBAHUU W
aM(OTEPHBIX TUJIPOKCUIIOB

2.6 XapakTepHble XUMUYECKHE CBOMCTBA KUCIIOT

2.7 XapaKTepHblE XHWMHUYECKHE CBOWCTBA COJIEU: CpPEIHUX,
KHUCIIBIX,  OCHOBHBIX;  KOMIUIEKCHBIX (Ha  mpuUMepe
COEIMHEHUN AJIFOMUHUS U [IUHKA)

2.8 B3auMOCBA3bp  pa3iaM4YHBIX  KJIAaCCOB  HEOPraHMYECKHUX
BEILIECTB

3 OPI'TAHUYECKAS XUMUA
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3.1

Teopus CTpOEHUSI OPraHUYECKUX COCAUHEHUI: TOMOJIOTHS U
u3oMepusi (CTpyKTypHasi U MpOCTpaHCTBEHHas). B3zaumuoe
BJIMSIHUE aTOMOB B MOJIEKYJIAX

3.2

Tunsl cBs3ed B MOJIEKYyJaX OPraHUYECKUX BEIIECTB.
['mbpunn3zanust aTOMHBIX opOuTanel yriepoaa. Pamukar.
DyHKIMOHAJIbHAS TPyMIIa

3.3

Knaccudukanuus opranmueckux BemiecTB. Homenkmarypa
OpraHMYeCKUX BEUIECTB (TPUBHAJIbHASI U MEKIyHAPOIHAs)

34

XapakTepHble XMMHMYECKHE CBOMCTBA  YIVIEBOJOPOAOB:
aJIKaHOB, IUKJIOAJIKAaHOB, AaJKEHOB, JHWEHOB, AaJKUHOB,
apoMaTHYECKHUX YIIIEBOJAOPOA0B (O€H301a U TOJTyOJ1a)

3.5

XapaKTepHme XHUMHYECKHEC CBOMCTBA MpCACIbHbIX
OJHOATOMHBIX 1 MHOI'OATOMHBIX CITUPTOB, q)CHOHa

3.6

XapakTepHble  XMMHYECKHE  CBOMCTBAa  allbJETUOB,
npeieJabHBIX KApOOHOBBIX KUCIIOT, CIOXKHBIX 3(UPOB

3.7

XapakTepHble XWMHMYECKHE CBOWCTBA a30TCOAEPIKAIINX
OPraHUYECKUX COCTMHEHUN: AMUHOB 1 aMUHOKHUCIIOT

3.8

buonoruuecku BakKHbIE BEIIECTBA: KUPBI, OCIKU, YTIIIE€BOIbI
(MOHOCaxapH/ibl, TMCaxapyibl, MOJUCAXAPUIbI)

3.9

Bzaumocss3b OPraHUYCCKHX COC,Z[PIHCHPIﬁ.

METO/bI IO3BHAHUA B XUMHUMN.
XUMHUSA U )KU3Hb

4.1

3KcnepuM€HmaJlebl€ OCHO6bl XuUmuu

4.1.1

[IpaBuna paboTsl B maboparopuun. JlabopaTopHas mocyna u
obopynoBanue. IIpaBunma OGe3omacHocTH TIpu  padote
C ©IKWMH, TOPIOYUMH W TOKCHYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM XUMUU

4.1.2

HayuHble MeTOABI MCCIIEIOBaHUSI XMMHUYECKUX BEUIECTB U
npeBpaleHuii. Meroapl pas3feseHuss CMECEM M OYMCTKHU
BEIIECTB

4.13

OnpeneneHre XapakTepa Cpelbl BOJHBIX PacTBOPOB
BeniecTB. MHanKaTopbl

4.14

KauecTBeHHbIC p€akunn Ha HCOPraHMYCCKUC BCHICCTBA H
HOHBI

4.1.5

Nnentudukanusi opraHu4ecKuxX COeInHEHUN

4.1.6

OcHoBHBIE  crocoObl  moJydeHuss (B jabopaTtopun)
KOHKPETHBIX  BEIIECTB, OTHOCSIIUXCS K HW3YYCHHBIM
KJaccam

HEOPTaHWYECKUX COCTMHEHUN

4.1.7

OcHOBHBIE  CMOCOOBI  TMOJYYEHHS]  YIJIEBOAOPOIOB (B
nabopaTopun)

4.1.8

OcCHOBHBIE CIOCOOBI TIONYUYEHUSI KHUCIOPOICOACPIKAIIIX
coeMHEHU (B J1a0OpaTOpUHN )
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4.2

Obwue npedcmagnenus 0 NPOMbIUIEHHBIX CHOCOOax
NOJIYYEeHUSl BAXCHEUUUX 8eujecms

4.2.1

[lonsiTue 0 MeTaypruu: OOIIMe CHOCOObl TMOTYyYEHUs
METaJJIOB

422

OOmre Hay4yHble MPUHIUIIBI XUMHUYECKOTO MPOU3BOJCTBA
(Ha mnpuMepe TMPOMBIIUICHHOTO TMOJYyYEeHHUS aMMHUaKa,
CEpPHOIl KHUCIOThI, METaHOJa). XUMHUYECKOE 3arps3HCHHE
OKPYXarOUIEN CPelIbl U €r0 MOCIEICTBUS

4.2.3

[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB, UX MEepepadoTKa

4.2.4

BBICOKOMOJICKYJIHPHLIC COCIHUHCHUA. PCaKHI/II/I
IMMOJIMMCPHU3alU )41 IMOJIMKOHJCHCAILIUH. HOJII/IMCpLI.
HJ'IaCTMaCCLI, BOJIOKHA, KAYIYKH

4.3

Pacuemot no xumuueckum gpopmynam u ypagHeHuam
peakuyuu

4.3.1

Breruncienue MAacCChI PacTBOPEHHOIO BCIIIECTBA,
COJIEpIKAILIETOCS. B ONPEACICEHHON Macce pacTBopa C
U3BECTHOU MACCOBOM JIOJIEN

432

PacyeThl 00BEMHBIX OTHONICHWH Ta30B NMPU XUMHYECCKHX
PEaKIUsIX

433

Pacuetsl macchl BCIIECTBA HIJIN oObeMa Ta30B IO
M3BCCTHOMY KOJHMYCCTBY BCIICCTBA, MACCC HIIH 06’I)CMy
OJHOI'0 U3 y4aCTBYIOIIMX B pC€aKIIMN BCIICCTB

434

Pacuetsl TeroBoro adexra peakuuu

4.3.5

Pacuerst Maccel  (0Obema, KOJIMYECTBA  BEILECTBA)
NPOAYKTOB pEaKIMH, €CITU OJHO W3 BEHIECTB JaHO B
U30bITKE (MMEET IPUMECH )

4.3.6

Pacuetsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA
peaklMM, €CIM OJHO M3 BEIIECTB JJaHO B BHJIE PACTBOpA C
ONPEAEICHHON MaCCOBOM J0JIEN pACTBOPEHHOTO BENIECTBA

4.3.7

Haxoxnenne MoJIeKyIapHOi (pOpMyITbl BEIECTBA

4.3.8

PacueTsr MaccoBol miIM 0OOBEMHOM O BBIXO/A MPOIYKTA
pEaKuuu OT TEOPETHUYECKH BO3MOKHOTO

4.3.9

Pacuetsi  maccoBoii  gond  (Macchl)  XMMHYECKOIO
COEJIMHEHHSI B CMECU

Tabnuya 2

Pasnen 2. «Ilepeyenb TpeOGOBaHMII K YPOBHIO IOATOTOBKH BHINYCKHUKOB,

BBIINNOJHCHHEC KOTOPLIX MMPOBEPHAECTCHA HA ¢ ATHHOM IOCyJ1apCTBCHHOM

IK3aME€HE 110 XUMHUHN»
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Kon

Kox |kxoHTpOJM- YMeHns u BUABI 1eITeJILHOCTH,
pa3aena| pyeMoro nposepsiemble 3agannsaMu KUM
YMEeHUS
1 3HAaTh/MOHUMATh:
1.1 Bascneiimue xumuueckue nonsamus

1.1.1

[ToHumaTe CMBICT BaKHEWIIHUX TMOHATHH (BBIACHATH HX
XapaKTepHbIE NPHU3HAKU): BEIIECTBO, XHMHUYECKHUHU DJIEMEHT,
aToOM, MOJIEKYJa, OTHOCUTEIbHBIE ATOMHbIE M MOJEKYJISPHBIC
Macchl, HOH, W30TOIIEI, XHUMHYCSCKAS CBSI3b,
AJIEKTPOOTPUILIATENBHOCTh, BAJEHTHOCTb, CTENEHb OKHUCIICHHS,
MOJIb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, BEIIeCTBa
MOJIEKYJISIDHOTO M HEMOJICKYJISIPHOTO CTPOEHUS, PACTBOPBI,
AIEKTPOIUTHI u HE3JIEKTPOJIUTHI, ANEKTPOTUTHYECKAS
IWCCOLIMALNS, THUIPOJU3, OKHUCIUTEIb W BOCCTAaHOBUTEID,
OKHCJIEHHE U  BOCCTAHOBJIEHHWE, JJEKTPOJIM3, CKOPOCTh
XMMHUYECKON pEeaKIUM, XHWMHYECKOE PpaBHOBECHE, TEMIOBOM
addekT peakiuu, YIIEPOIHbIH CKeneT, (yHKIMOHATbHAs
rpynmna, HM30MEpUss M TOMOJIOTHSI,  CTPYKTypHas H
MPOCTPAHCTBEHHAs: HM30MEpPUSi, OCHOBHBIE THUIbI pPEAKIUN B
HEOPraHUYECKOW U OPraHUYeCKOM XUMUU

1.1.2

BeIIBIATE B3aUMOCBSI3U TOHATUN

1.1.3

Hcnons3o0BaTh BaXHEWUIINE XUMHUUYECKHE IIOHATHA 1 OOBICHEHUS
OTJIETbHBIX (DAKTOB U SIBJICHUN

1.2

OcHogHble 3aKOHbL U meopuu xumuu

1.2.1

[IpuMEHSITh OCHOBHBIE TMOJIOKEHHUS XUMHYECKUX TEOpUH
(cTpoeHHMsT aToMa, XUMHUYECKOW CBSI3U, DJICKTPOJUTHUYECKOMN
JIWCCOLIMALINM, KUCJIOT U OCHOBAHWM, CTPOCHHUS OPraHUYECKUX
COCIMHEHUM, XUMUYECKON KUHETHKHU) Il aHAJIu3a CTPOSHUS U
CBOMCTB BEIIECTB

1.2.2

IloHnMaTe rpaHulbl IPUMEHUMOCTH H3YYEHHBIX XHMHWYECKHUX
TEOpUH

1.2.3

ITonnmatse cmbica Ilepuonnueckoro 3akona /[.M. MenneneeBa n
UCIOJIb30BATh €0 JAJIsl KAaUeCTBEHHOI'0 aHajiu3a U 0OOCHOBAaHUS
OCHOBHBIX 3aKOHOMEPHOCTEW CTPOEHMsI aTOMOB, CBONCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEAUHEHUN

1.3

Basicneiimue eeuiecmea u mamepuaJiol

1.3.1

Knaccuduimpoarb ~ HeopraHm4yeckue ©W  OpraHUYECKUE
BEUIECTBA IO  BCEM  HU3BECTHBIM  KJIACCHU(PUKALMOHHBIM
npU3HaKam

1.3.2

HOHI/IMaTB, qTo IMPAKTUYCCKOC IIPUMCHCHUC BCIICCTB
O6YCHOBH€HO HNX COCTABOM, CTPOCHHUCM U CBOMCTBaAMH

1.3.3

MMeTpb npeacTaBieHre O poJId U 3HAYEHUU JTAHHOT'O BEILIECTBA B
IIPAKTHKE

1.3.4

OOBsICHATH 001TME CIOCOOBI U MIPUHIIUIBI MOJIyYeHUs Haubosee
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Ba’XHBIX BCIICCTB

YMmernb:
2.1 Ha3zvieamo

2.1.1 | u3ydyeHHbIE BEIIECTBA IO TPUBUAJIHLHOM WM MEXTyHApOIHOU

HOMEHKJIaType
2.2 Onpedenamuv/ Knaccugpuyuposamas:

2.2.1 | BAJIGHTHOCTb, CTENEHb OKHUCJICHUS XUMHUYECKUX HJIIEMEHTOB,
3apsiibl HOHOB;

2.2.2 BUJ  XUMHWYECKMX CBA3E€M B  COEOUMHEHHUSIX U  TUII
KPUCTAJNINYECKON PEIIEeTKH;

2.2.3 | IpOCTPaHCTBEHHOE CTPOCHUE MOJIEKYJI;

2.2.4 | xapakTep cpeabl BOAHBIX pACTBOPOB BEIIECTB;

2.2.5 | OKHCIUTENb U BOCCTAHOBHUTEID;

2.2.6 | NpUHAJIEKHOCTh  BEUIECTB K  pa3iMyHbIM  KJlaccam
HEOPraHMYECKUX U OPTAaHMYECKUX COCTUHEHMUI;

2.2.7 | roMOJIOTH U U30MEpBHI,

2.2.8 | XMMHYECKHE PEAKIMU B HEOPraHMYECKOW M OpPraHu4YecKou
XUMUH (110 BCEM M3BECTHBIM KJIACCU(DUKAITMOHHBIM MTPU3HAKAM);

2.3 Xapaxkmepuzoeamo:

23.1 |s, p U d-37eMeHTbl MO HX TMOJOXKEHUIO B TMEPUOTUUECKON
cucteme .M. Mennaeneena,;

2.3.2 | o0uye XuMUYECKHe CBOWCTBA MPOCTHIX BEIIECTB — METAIIIOB U
HEMETAJIOB;

233 |o0mme  XUMHYECKHE CBOMCTBA  OCHOBHBIX  KJIaCCOB
HEOPTraHUYECKUX COEIMHEHUH, CBOICTBa OTJIETbHBIX
pe/ICTaBUTeNIel ITUX KJIACCOB;

2.34 |crpoeHHE U XMMHYECKHE CBOWMCTBA M3YUYEHHBIX OpPraHUYECKUX
COE€IMHEHU.

2.4 Qovacuamp:

2.4.1 |3aBUCUMOCTh CBOHCTB XHUMHUYECKHUX DJIEMEHTOB U  HX
COCMHEHUNA OT TIOJOXKEHUS DJIEMEHTA B IMEPUOAUYECKON
cucteme .M. Mennaeneena;

2.4.2 |npupoay  XUMHUYECKOW  CBA3M  (MOHHOW,  KOBaJICHTHOM,

METAJTMYECKON, BOJIOPOTHON);
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243

3aBUCUMOCTh  CBOMCTB HCOPraHUM4YCCKNX MW  OPraHUYCCKUX
BCHICCTB OT UX COCTAaBa U CTPOCHM,

244 | cymHOCTb  M3YyYEHHBIX  BHUJOB  XHMHUYECKMX  PEAKLIMIA:
AIIEKTPOJIMTUYECKOW  JIUCCOLMALIMM,  HMOHHOrO  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX (M COCTaBIATh  HX
YpaBHEHUSA);

2.4.5 |BiusHME pPa3TUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOU
pEeaKIMK U Ha CMEIIEHUE XUMUYECKOT0 paBHOBECHSI.

2.5 Inanuposams / npoeooumun:

2.5.1 |3KCHepuMEHT MO MOJYYECHHUI0 M PACIO3HABAHHUIO Ba)KHEUIIHMX

HEOPTaHMYECKUX H OPTraHWYECKUX COCIUHECHUH, C y4eTOM
NpUOOPETEHHBIX 3HAHUI O mpaBwiax Oe30macHOM paboTHI C

BEIIECTBAMH B JJAOOPATOPHH U B OBITY;

2.5.2 | BBIUMCJCHHUS 110 XUMUYECKUM (POpMyJIaM U YPaBHEHHSIM.

B cneumdukanmu 2014 roma mpeacTaBieHbl  CTPYKTypa HW  IUIaH
’K3aMeHalnoHHONW paboTel EI'D mo xumMum 3TOro roja; gaHa XapakTEpHUCTHKA
IIPOBEPOYHBIX 33JJaHUI PA3JIMYHBIX TUIIOB, IOKA3aHO, KAK OHU PACIPEIEISAIOTCA 110
qgacTsM paboThbl, IO COAEpKATEeIbHBIM OJIOKAaM W COAEP)KATEIbHBIM JTUHUSAM, MO
BUJAM TPOBEPSAEMbIX YMEHHM M crocodam JeiCTBHUil; MpeAcCTaBlieHAa CHCTEMA
OLICHMBAHHUS OTAEJIbHBIX 3a/laHuil U Bcel pabOThI B 11€JI0M; JAHO ONMCAHUE YPOBHS
IIOATOTOBKM  BBIIIYCKHHUKOB, JOCTHKEHHE KOTOPOIO MOXKET TIapaHTHUPOBATH
[OJy4Y€HUE MUHUMAJIBHOTO KosinyecTBa OamioB EI'D; yka3aHbl BpeMsl BBIIIOIHEHUS
pa®oThl, OMOJHUTENbHBIE MaTepuaigbl M O000pYJOBaHHE, KOTOPHIMU MOXKHO

MOJIb30BATHCS HA DK3aMEHE; JaHbl 00IIHe PEKOMEHAINH 110 ToATroTOoBKe K EI'D.

Pa3psAcHUM OT/AENbHBIE MOJOXKEHUS ATOr0 JOKYMEHTa, HauOojee 3HauMMble
JUI OpraHu3aiuu paboThl MO MOBTOPEHHUIO M CHCTEMAaTH3allMd MaTepuana MpH

INOATOTOBKE K OK3aMCHY.

IIpexxne Bcero, ormerum, uto st KM EI'D 2014 roga BaxkHOE 3Ha4YEHUE
UMEIOT CJIEYIONINE XapakTepucTUku. OHU, KaK U KOHTPOJbHbIE U3MEPUTEIbHBIC

MaTcpHraJibl IIPE)KHUX JICT:
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e OpueHTHpPOBAHBI Ha MPOBEPKY YCBOEHHUSI CUCTEMbl 3HAHUU, KOTOpas
paccMaTpuBaeTCd B KAueCTBE HMHBAPUAHTHOTO  siApa  COAEpKaHUS
JNEUCTBYIOLIMX MpPOrpaMM IO XUMHHM 1 0011eo0pa3oBaTesbHbIX
yupexkIeHuil. B craHmapre sTa cucrema 3HAHUM TPEACTABIICHA B BHUJIE
TpeOOBaHWI K TMOATOTOBKE BBHIMYCKHUKOB. C JaHHBIMH TpeOOBaHUSIMHU
COOTHOCHUTCSI ypoBeHb npeabsBicHus B KMM mnpoBepsieMbIX 3JIEMEHTOB

COJICPKAHUS;

e [lpm3Banbl oOecneunBaTh BO3MOXKHOCTh U epeHIrpoBaHHON
OIICHKM YYeOHBIX IOCTHMKCHHH BBITYCKHUKOB. B 3THX Iensx mpoBepka
YCBOCHUSI OCHOBHBIX JIEMEHTOB COJIEPIKAHUS Kypca XUMUU OCYIIIECTBIISICTCS
Ha TPEeX YPOBHAX CIOXHOCTU — 0A3080M, NOBLIULEHHOM U BbICOKOM.
Y4eOHbIii MaTepuan, Ha 0aze KOTOPOrO CTPOSTCS 3alaHus, OTOMpAETCs IO

IMPHU3HAKY €T0 3HAYUMOCTHU JJIA TOATOTOBKH BBIITYCKHUKOB,

J Crpositcs  TakuM  oOpa3oM, 4TOOBl  BBIIOJHEHHE  3a/JaHui
OPEIyCMAaTPUBAIO  OCYIIECTBICHHE  DK3AMEHYEMBIM  ONPEAEIICHHBIX
neiicrBuil. Hanpumep, guiaerame knaccudukaoHHbIe TPU3HAKK BEILIECTB
U peakuui, onpeoeniams CTENEHb OKUCIECHUS XUMUYECKUX AJIEMEHTOB IIO
dopMyslaM HX COEIUHEHUH, 00bACHAMb CYIIHOCTb TOTO WM HHOTO
IIPOLECCa, B3aUMOCBA3U COCTaBa, CTPOEHUS M CBOMCTB BEIIECTB M T. II
VYMeHue ocylecTBIsATh pa3HO00pa3Hble JEMCTBYSI IPU BBIITOJIHEHUU PAOOTHI
paccMaTpUBaeTCsl B Ka4eCTBE MOKa3aTelssl yCBOCHUSI U3yYEHHOIO0 MaTepuania

C HEOOXOAUMOM TTTyOMHOM MOHUMAaHHSL.

B pa6ote 2014 rona no cpaBueHuto ¢ 2013 ro1oM NPUHSTHI CIETYIONINE
W3MEHEHHS.

1. IlpoBemeHo mepepacnpeacsieHUE 3aJaHUi 10 YacTsIiM paboThl: Bce
pacuéTHbIe 3aJayu, OLICHMBaeMble B OJIMH Oajul, momelrieHbl B 1 yacTh paboThI
(A26-A28).

2. Bo BTOpyio yacth paboOThl BKJIIOYEHO HOBOE 3aaaHue (Ha mo3unmu B6),
KOTOPOE€ OPUEHTUPOBAHO HA MPOBEPKY 3JIEMEHTOB COAEPKAHUS: «KAYECTBEHHBIC
peakuyu Ha HEOPTAHUYECKHE BEIIECTBA U MOHBDY; «MIACHTH(PUKAIIASI OPTaHHICCKIX
COCJIMHCHUI.
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Kaxxaplit BapuaHT 5K3aMEHALIMOHHOW pabOThI, COCTABJICH MO €IUHOMY IIAHY:
COCTOMT U3 TPEX YacTel W BKIIOYaeT B ceds 42 3amanua. OauHakoBbie 0 Gopme
IIPEICTABIICHNS] M YPOBHIO CIIOKHOCTH 3aJaHUs CIPYIIIMPOBAaHbI B ONPEICICHHON

4acTH pabOTHI.

Yacte 1 comepxutr 28 3apaHuii ¢ evibopom omeema, 6a308020 U

no8vlUeHH020 YposHs clodichocmu. X obo3nauenue B padore: Al; A2; A3; A4,

. A28.

Yacte 2 comepxut 9 3amaHuil ¢ Kpamkum omeemom, NO8bIUEHHO20 YPOBHSL

cnodcrocmu. Ix obo3nauenue B padote: B1; B2; B3; ... BI.

YacTe 3 cOOEpKUT S 3agaHMil ¢ paszeepHymuiM OMEemoM, 8blCOKO20 YPOBHS

cnoxcnocmu. Ix obo3nauenue B padote: Cl; C2; C3; C4; CS.

Oco00ro BHUMaHHS 34CJIy’KUBACT BOIIPOC O 3aJaHUAX SKSaMeHaHHOHHOﬁ

pa6OTBI, nx COI[Cp)K&TCJ'IBHOﬁ OCHOB€ M Ha3HA4YCHHMH.

3amaHus ¢ 6b160pom omeema MOCTPOEHBI HA MaTepHaje MPAaKTUUECKU BCEX
BAKHEMIIMX PA3JAEIOB IIKOJBHOIO Kypca XMMHH. B CBOEW COBOKYIIHOCTH OHH
IPOBEPSIIOT Ha 0a30BOM YPOBHE YCBOEHHUE 3HAUUTEIBHOIO KOJIMYECTBA DJIEMEHTOB
comepkanus (42 u3 56) U3 Bcex conep)karenbHbIX OJoKOB: «TeopeTnueckue
OCHOBBI XUMHMW», «Heoprannueckas xumusn», «Opranudeckas XUMHsL», «MeToasl
NO3HaHUS B XUMUU. XUMHUS U KU3HbY». BINOIHEHNE 3aaHuil ¢ 8b100pom omeema
IpEANnosaraeT UCIojab30BaHUE 3HAHUI JUIsl HOATBEPKACHUS TPABUILHOCTH OJJTHOTO
U3 YETBIPEX BAPUAHTOB OTBeTa. OTiIMYME NPEIJIOKEHHBIX Pa3HOBUIHOCTEH TaKUX

SaI[aHI/Iﬁ COCTOUT B aJIrOpUTMaAx IOUCKA ITPABUJIIBHOTO OTBCTA.

3agaHus ¢ KpamKkumM ~OmeemoM TaKKe IOCTPOEHbl Ha Marepuale
BOKHEUIIUX pPa3JeioB Kypca XUMHUHU, HO, B OTJIMYUE OT 3aJaHUil ¢ BBHIOOpPOM
OTBETA, OPHUEHTUPOBAHbI Ha MPOBEPKY OCBOCHHS DSIIEMEHTOB COJIEPXKAHUS HE
TOJIbKO Ha 0a3060m, HO U HPOuIbHOM YPOBHSX. BBHINONIHEHHE TaKUX 3aJaHUM
MpEAnojaraeT: a) OCYIIEeCTBIECHHUE OOJbIIEro 4ucia y4yeOHbIX JEeWCTBHUM, uyeM
B Clly4ae 3a/laHuil ¢ BBIOOpPOM OTBeTa; 0) yCTaHOBJEHHME OTBETa U €ro 3aluCh B

BUJIe Habopa Yucel.
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B »sk3ameHannoHHOW paboTe MTpPENIOXKEHBI CIEAYIOIIUE pPa3HOBUIHOCTU

3aJIaHuM C Kpamkum omeeniom:

— 3adanus Ha YCMAaHoeBJIeHUe coomeemcneusl I’lOB’MLﬁ/Hj, npedcmaeﬂeHHblx

6 deyx MHOIHCECTIBAX,

— 3a0anus HA 6bl60p HECKOJIbKUX IMPpaBUJIbHBIX omeemos u3

PEAJIOKEHHOTO TIEPEUHS OTBETOB (MHOICECMBeHHbIL 8blOOD);

3amaHusi ¢ pazeepHymuiM omeemom, B OTIAUYME OT 3aJaHUil JBYX
IPEABIAYIUX THUIOB, MPEAyCMATPUBAIOT KOMIUJIEKCHYIO MPOBEPKY YCBOCHHUS Ha
npodUILHOM YPOBHE HECKOJBKUX (ABYX W 0o0Jjiee) AJIEMEHTOB COJIEpXKaHUS U3
pPa3TUYHBIX COJEPKATEeNbHBIX O0JI0KOB. OHU TOAPA3NENSAIOTCS HA CICAYIONINE

THIIBI.

— 3a0anusl, IPOBEPSIOLINE YCBOEHUE BAXKHEHIIMX 3JIEMEHTOB COJEpKaHUS,

TaKNX, HAITPUMCP, KaK «KOKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN)

— 3a0aHusi, TIPOBEPSIOLIUME YCBOCHHWE 3HAHUI O B3aUMOCBA3M BEILIECTB
pa3nuYHBIX KJIaccoB (HAa NOpPUMEPAX NPEBPALIEHUNA HEOPraHWYECKUX H

OpraHUYECKUX BEUIECTB);
— paciyemmule 3a0a4u.

3aaHus ¢ pa3eepHYMbIM OMeEemoM OPUEHTUPOBAHBI HA MPOBEPKY YMEHHIA:
00bscHAmMb O0YCIOBIEHHOCTh CBOMCTB M MPUMEHEHHUs BEIIECTB HUX COCTAaBOM U
CTPOCHUEM; XapaKTEpP B3aUMHOTO BJIMUSHUS aTOMOB B MOJIEKYJIaX OpPraHUYECKHUX
COEJMHEHUI; B3aMMOCBSA3b HEOPTaHUYECKUX U OPTaHMYECKUX BEIECTB; CYIIHOCTb
U 3aKOHOMEPHOCTh TMPOTEKAHHS M3YYEHHBIX THUIOB PpEAKIUN; npoeooums

KOM6I/IHI/Ip0BaHHBIe pacdCThl 110 XUMHUYCCKUM YPABHCHUAM.

Crenyromuii Mo BaXHOCTH BOIPOC O TOM, B COOTBETCTBUM C KaKUMHU
NPUHIUMIAMU PACIpEAEISIIOTCA 3aJaHusl 10 MpOBEpsieMOMYy cojepxkanuto. [lpu
ONpeeNICHUN KOJUYECTBa MPOBEPOUYHBIX 3alaHUN 3K3aMEHAI[MOHHON paboThl,
OpUEHTHUPOBAHHBIX Ha IMPOBEPKY YCBOEHHUSI YYEOHOro maTepuaia OTIEIbHBIX

OJIOKOB/COJIEPKATENBHBIX JTUHUM, YUUTHIBACTCS, MPEXK/E BCErO, 3aHUMAEMbI UMU
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o0BeM B Kypce xumun. Hanpumep, npuHATO BO BHUMAaHHE, YTO B CHCTEME 3HAHMIA,
ONPEJEISAIOIUX YPOBEHb MOJATOTOBKH BBIITYCKHUKOB IO XUMHUHU, BaXXHOE MECTO
3aHUMAIOT  AJIEMEHTBhl ~ COJEpXaHus  JABYX  COJAEPXKATEIbHBIX  OJIOKOB:
«Heoprannueckas xumus», «Opranudeckas XUMUs» — U COJAEPKATEIbHON JTUHUU
«Xumuueckad peakuus». llo 3ToM mnpuyMHE CymMMmapHas [J0Jis  3aJaHuu,
MPOBEPSIONINX YCBOCHUE MX COJIEPkKAHUS, COCTaBHIJIa B SK3aMEHAIlMOHHOU padoTe
64,4% ot obmero uymcina Bcex 3anaHui. llpeacrtaBieHue o pacmnpeseseHuu
3a/IaHUi 110 coziepKaTeNIbHBIM OJIOKaM/coiepKaTeIbHbIM JTMHUSAM AaeT Tadauna 3.
Tabnuya 3

Pacnpenenenue 3agannii 5Kx3aMeHaIIMOHHONW PabOThI 1O COAEPKATEIHHBIM
0J10KaM / cofiepKaTeIbHBIM JIMHUSAM Kypca XUMUU

Uwucno 3agaHuii B 4acTsIX paboThl
Ne ConepxarenbHbie 0J10KH/ (mons 3aanuii B %)
/o CoJiepKaTeNIbHbIC INHUU BCS 1 2 3
paboTa | dYacTh JacTh JacTh
1 TeopeTrieckre OCHOBBI XUMUH
1.1 | CoBpemMeHHBIE TIPEACTABICHUS O 1 1 - -
CTPOEHHUM aTOMa (2,4%) | (3,6%)
1.2 | Ilepuoauueckuii 3aKOH u 2 2 — —
[Tepuonnueckas cucrema | (4,8%) | (7,1%)
XUMHUYECKUX AJIEMEHTOB
JI.1. MenpneneeBa
1.3 | Xumuyeckass CBsSI3b U CTPOCHHUE 3 3 - -
BEIICCTBA (7,1%) | (10,7%)
1.4 | Xumuueckasi peakuusi 9 5 3 1
(21,4%) | (18%) | (33,3%) | (20%)
2 | Heopzanuueckan xumus 10 6 3 1
(23,8%) | (21,4%) | (33,3%) | (20%)
3 | Opzanuueckas xumus 8 4 3 1
(19%) | (14,3%) | (33,3%) | (20%)
4 MeTtoanl NO3HAHUS B XUMHUU. XUMHA U )KU3HD
4.1 | DxciepuMeHTaIbHbIC OCHOBBI 3 3 - -
XUMHH. OcHOBHBIC crtocoOsl | (7,1%) | (10,7%)
MOJTy4YEHUS (B Ja60paToprn)
BaKHEUIIINX BEIIIECTB,
OTHOCSIITUXCS K M3Y4YEHHBIM
KJ1Iaccam HEOPTaHUYECKUX u
OpraHUYECKUX COCTMHEHUN
4.2 | O6mue MIPEICTABIICHUS 0 1 1 - —
IIPOMBIIIJIEHHBIX crnocobax | (2,4%) | (3,6%)
MOJTYYEHHUS] BaKHEUIIINX BEIIECTB
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4.3 | Pacuersl o XUMHYECKUM 5 3 2

dbopmysaM ¥ YpaBHEHHSIM peakiuil (12%) | (10,7%) (40%)

42 28 9 5

Hroro (100%) | (100%) | (100%) | (100%)

3amaHusi B HSK3aMEHAIMOHHOW paloTe pachnpenenstoTcs HE TOJbKO IO
IPOBEPSEMBIM DJIEMEHTAM COJAEpPKaHUA, HO U IO MPOBEPSEMbIM TpeOOBaHUSM
K YPOBHIO TOATOTOBKHM BBIITYCKHUKOB M IO CTEIEHU CJIO0XHOCTU. bojiee monHoe
MIPE/ICTABIICHUE O XapaKTepe pachpeiesieHus 3aaHuil B paboTe MOKHO MOJIYUYHUTh,
obpatuBmuck Kk npunoxkeHnto Ne 1 «Ilman 3x3ameHaAIIMOHHONW pabOTHl €ITUHOTO

rocyaapcTBeHHOro 3k3aMeHa 2014 roga mo XuMum».

/Iemoncmpauuonublﬁ eapuanm KOHMPOJIbHbLX USMEPUMETIbHBLX Mamepuailoe

eo0uno020 2ocyoapcmeennozo Ik3amena 2014 zooa no xumuu

JIeMOHCTpallMOHHBIA ~ BapuaHT MpeIcTaBisieT coboil  obpazenr KHUM,
COCTaBJIEHHBI B COOTBETCTBUU cO crneuudukanueit. Ha ero mpumepe mroOoi
OyAylmMii y4aCTHHUK 3K3aMeHa U IIUPOKasi OOIIECTBEHHOCTh MOTYT O3HAKOMUTBCS
C TeM, Kakue 3aJlaHus U B KaKOM KOJIMYECTBE BKIIIOYAIOTCS B 9K3aMEHAIIMOHHYIO
paboTy, Kakue MpaBWiIa HEOOXOAUMO COOJIOIATh TPH BBHITIOJHEHUH 3aJaHUM,
Kakue TpeOOBaHUS MPEAbSABISAIOTCS K  3allUCH  OTBETOB HA  3aJlaHUA.
JIeMOHCTpalIMOHHBIN BapUaHT JAeT BO3MOXKHOCTb O3HAKOMHUTHCS C CHUCTEMOM
OLICHKH BBITMOJHEHUA 33JaHuil. B ero CTpykType MpHUCYTCTBYET MHCTPYKLHS IO
MIPOBEPKE U OILIECHUBAHUIO 3a/IaHUi ¢ BLIOOPOM OTBETA, C KPATKUM U Pa3BEPHYTHIM
orBeramu. K Hell mpummaraioTcss OTBEThl Ha BCE 33JaHUS JIEMOHCTPALMOHHOTO

BapUaHTA.

IIpu o3HaKOMJIEHUM C JEMOHCTpallMOHHBIM BapuantoM KMM BaxHO uMeTh
B BHJly, YTO OH HE SBISETCA TOYHOW KOMUEH KaKoro-imbo BapHWaHTa
sK3aMeHaIMoOHHON paboTel 2014 roma, a BKJIIOYAET JIUIIL THUIIOBBIC 3aJaHUS,
IPUYEM, TOJIBKO T€, KOTOPHIE YK€ ObUTH MCTIOJb30BaHbl Ha 9K3aMEHE MPEIBITYIIIX

JICT U YCIICHIHO BBITIOJIHCHBI BBIITYCKHUKAMU.

Mamepuanwv caima ®UIIH (http://www.fipi.ru)
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Ha caiite ®UIIN pa3meniensl ciaenyronmme HOpMaTUBHbBIE, AHAIUTUYECKHE,
yu4eOHO-METOINYECKUE M MH(POPMAIMOHHBIE MaTepUalbl, KOTOPbIE MOTYT OBIThH
UCIOJIb30BaHbl IPU OpPraHu3alydy y4eOHOTo Ipolecca W MOATOTOBKE y4aluXcs

Kk EI'D.

— JIOKYMEHTBI, OmNpeaensdtomue cTpykrypy u coaepxanne KM EI'D no

xumuu 2014 rona;

— yT-Ie6HO—MeTOI[I/I‘-IeCKI/Ie MaTrcpraJibl i1 YJICHOB H npez[cezlaTeneﬁ
PETUOHAJIBHBIX IMPCAMCTHBIX KOMHCCHH TIO IIPOBCPKE BBIIIOJIHCHHA BaI[aHI/Iﬁ

C pa3BEPHYTHIM OTBETOM,;
— METOJIMYECKHUE MUChMa NPOLLIBIX JIET;
— oOyyaroniasi KOMIbIOTepHas nmporpamma «kcnept EI'D»;

— TPEHHPOBOYHBIC 33aJaHUS U3 OTKPHITOTO CETMEHTa (eaepanbHOro OaHka

TECTOBLIX MAaTCPHUAJIOB,

— mepeyeHb y4eOHbIX u3aaHui, pekomeHayembix OUIIN p1st moAroToBKM K
CINHOMY TOCYAApCTBEHHOMY OJK3aMEHy; TI€peUYeHb Y4YEOHBIX  W3/IaHUU,

MOJITOTOBJIEHHBIX aBTOPCKUMH KoJutektuBamu OUIIN.

2. 3amaHusi ¢ pa3BepHYTHIM OTBETOM B CHCTEME KOHTPOJbHBIX
U3MEPHUTEJIbHBIX MATEPHAJIOB [UI €IMHOI0 TOCYJAapPCTBEHHOr0 3K3aMeHa

o XUMHUH

B cucreme KMM EI'D mo xumuu BaxHas poJib OTBEAEHA 3aJaHUsIM
C Pa3BEpHYTBHIM OTBETOM, KOTOpPBIE MPEIYCMATPUBAIOT KOMIUJIEKCHYIO IPOBEPKY
YCBOEHHMS Ha BLICOKOM YPOBHE CJIOKHOCTH HECKOJIBKHX (JIBYX U 00Jiee) SJIEMEHTOB
CONepKaHUSI W3 PA3IMYHBIX COJIEPKATEIBHBIX OJIOKOB Kypca IO OOIIei,

HCOpFaHH‘ICCKOﬁ 141 OpFaHHqCCKOﬁ XUMUU.

[TpoBepka BBIMONHEHUS TaKUX 33JaHUIl MOXKET OBITh OCYLIECTBJIEHA TOJBKO
NyTeM HE3aBHUCHUMOM OJKCHEPTHU3bl M HA OCHOBE CHENHAIbHO pa3paboTaHHOU

CTaH,HapTHSHpOBaHHOﬁ CUCTCEMbI OLICHHUBAHHA, HOSBOH}IIOIHCﬁ CBECTH 10
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MHWHHUMYMa PACXOKACHNA B MHCHHAX SKCIICPTOB IO OLCHKE BBLITTOJIHCHUSA OI[HOﬁ u

TOM ke paboTHI.

Co3nanve CTaHAAPTU3UPOBAHHOM CHCTEMbl OILICHUBAHUS  BBIMOJHEHUS
3a/IaHU# C Pa3BEPHYTHIM OTBETOM B paMKax €IMHOTO rOCY/IapCTBEHHOIO 3K3aMEHa

110 XMUMHUH MTPEATIOJIarao:
— onpeoesietue 0OCHOBHbIX MPeOOBAHUN K 3A0AHUIM OAHHO20 MUNA;

— 6blislieHue munoJjiocuu OCHOBHbLIX JJIEMEHMOE COOBprCdHU}Z u y'{€6H0ﬁ

deﬂmeﬂbﬂocmu, npoeepAaemoblx smumu SCIOCZHM}ZMM,'

— onpeoesieHue Kpumepues u WKajl 0Jisl OYeHKU 8bINOJHEeHUs. 3A0AHUN OAHHO20

muna,

—  paspabomky MemoOuKku HNoO20MOBKU IKCNEPmos8, OCYWeCmBIAOUUX

NpOB8epKY GbINOIHEHUS 3A0AHUL C PA3EEPHYMbIM OMEENMOM.

Onucanue METOAMKHA CTaHJAAPTU3WPOBAHHOW OIEHKHU 3aJlaHW 3TOro THIIA,
HEeoOXoauMon g obOecrieueHus: OOBEKTMBHOCTU OILICHOUHBIX Tporieayp EID,

SIBJISICTCS OCHOBHOM LCJIBIO IMpeJIaracMbIX METOANICCKUX peKOMeHI[aHHﬁ.

Ha3znauenue u ocobennocmu 3a0anuii ¢ pazeepHymuvim 0meenom

B »sk3ameHannoHHOM paboTe 3agaHusi C pa3BEpHYTbIM OTBETOM CaMble
MaJIOYMCIICHHBIE (MX TOJBKO 5 B KaKJIOM BapuaHte paboThl). Hapsay ¢ Tem, uto
OHM KOMIUIEKCHO TMPOBEPSIOT YCBOEHHE Haubojee CIOXHBIX 3JIEMEHTOB
CONIepKaHUsI W3 COJEPKATENbHBIX O0KOB: «TeopeTndeckue OCHOBBI XUMHH
(conmepxarenbHas JIMHUS «XUMUYECKas peakuus»), «MeToabl TO3HAHUSI B XUMUHU.
Xumuss W OKU3Hb», OTH 3aJaHUsl OpPUEHTUPOBAHbl Ha IMPOBEPKY YMEHMH,

OTBEYAIOIINX TPEOOBAHHUAM 00Pa30BATEIBHOTO CTAHAAPTA HPOPUALHO20 YPOBHS:

— 00wsCHAMD O6YCJ'IOBJ'ICHHOCTI> CBOMCTB H INPUMCHCHHUA BCIICCTB HX
COCTaBOM H CTPOCHHCM, XApPaAKTCP B3aUMHOI'O BJIMAHWA ATOMOB B MOJICKYJAX
OpPraHN4CCKHX COGHHHGHHﬁ; B3aMMOCBA3b HCOPIraHMYCCKHUX HW OPraHNYCCKHX

BCUICCTB, CYIIHOCTh M 3aKOHOMCPHOCTD IIPOTCKAHNA U3YYCHHBIX TUIIOB pCaKHHﬁ;
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— npPo6ooums KOMOMHUPOBAHHBIE PACYETHI IO XUMHUUECKUM YPaBHEHHUSM.

KoMmOuHupoBaHuE TPOBEPSEMBIX 3JIEMEHTOB COJICpXKAHUS B 3aJaHUSIX C
Pa3BEPHYTHIM OTBETOM OCYIIECTBIISIFOT TAKHM 00pa3oM, YTOOBI YK€ B X YCIOBHUH
MPOCIICKUBATIACH HEOOXOUMOCTD: NOCAE008AMENbHO20 BbINOJIHEHUSL HECKOJIbKUX
83AUMOCBSA3AHHBIX  OelCMBULl,  BbIABICHUS NPUHUHHO-CLEOCMBEHHbIX — C8s3ell
MeHCOY DNeMEHMAMU COOePIHCAHUSL, (POPMYTUPOBAHUS Omeema 6 ONpeoeleHHOU
Jocuke U ¢ apeymenmayueu omoenbhvlx nonoxcenun. OTCIOJa CTAaHOBUTCA
OYCBHJIHBIM, YTO BBINOJHEHUE 3aJaHWH C pPa3BepHYTbIM OTBETOM TpeOyeT OT
BBIITYCKHUKA TPOYHBIX TEOPETUYECKUX 3HAHWM, a Takxke CHOPMHUPOBAHHBIX
YMEHUW TPUMEHSITh OTH 3HAHUA B PA3IMYHBIX Y4YEOHBIX CHUTYaIHsX,
MIOCJICIOBATEIHFHO U JIOTUYHO BBICTPAUBATh OTBET, JCJIaTh BHIBOJIBI M 3aKIIFOUCHUS,

IMPUBOAUTL aPI'yYMCHTEI B I10JIb3Y BBICKA3aHHON TOUKU 3pCHUA U T.II.

3amaHusl C Pa3BEPHYTHIM OTBETOM, IMpEHJIaraéMbleé B SK3aMEHAIlMOHHOU
paboTe, UMEIOT Pa3IMYHYIO CTENEeHb CI0XXHOCTH U MPEIyCMAaTPUBAIOT MPOBEPKY
oT 3 10 5 niieMeHTOB oTBeTa. KakabIi OTIEIbHBIN DJIEMEHT OTBETA OLIEHUBAETCS
B 1 Oamwi, modTOMy MakcHMalbHas OIIEHKAa BEPHO BBITIOJIHEHHOIO 3aJaHus
cocTaBiiseT OT 3 110 5 6amioB (B 3aBUCMMOCTH OT CTEIICHH CIIOKHOCTH 3aJIaHHS ).
ITpoBepka 3agaHuil OCYIIECTBIISIETCS SKCIIEPTOM Ha OCHOBE aHaM3a BBITTOJIHECHUS
3aJJaHUsl  DK3aMEHYEMBbIM UM €ro COIIOCTaBJIEHUS C DJJIEMEHTaMH OTBETAa,

MMPCIJIOKCHHBIMU B KPUTCPUAX OLICHUBAHUWSA 3a/IaHA.

Baxno IIPUHUMATb BO BHHUMAHHEC, YTO COACPIKAHUC SaI[aHI/Iﬁ C pa3BCPHYTHLIM
OTBCTOM BO MHOIuX <Ciydadax MOXKCET OPpHCHTUPOBATHL OJOK3AMCHYCMbBIX Ha
HCIIOJIB30BAHUC PA3JIMYHBIX CII0cO0O0B MX BBINOJIHEHHSA. DTO OTHOCHTCs, IPECIKIALC
BCE€Tro, K criocobam peuIiCHuA PACUYCTHBIX 3ajday. HOC—)TOMY YKa3aHuA 110
OLICHUBAHWIO BBIITOJIHCHUA SaﬂaHI/Iﬁ caenyer paccMarpmuBarb IMPUMCHUTCIIBHO K

BAapHUaHTy OTBCTA, MNPCAJIOKCHHOMY 9K3dMCHYCMbIM.

Bce MNEPCUYNCICHHBIC BBIIIC OCOOCHHOCTH BaI[aHI/Iﬁ C pPa3BECPHYTBIM OTBECTOM
MMO3BOJAIOT CACHAaTh BbBIBOA O TOM, YTO OHHU IPCAHAZHAYUCHBI I IIPOBCPKU

BJIaACHUA YMCHHAMHU, KOTOPBLIC OTBCYAIOT HanOojee BHICOKUM TpC6OBaHI/IHM K
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YPOBHIO MOATOTOBKH BBIITYCKHUKOB M MOTYT CIIY>KUTb 3()()EKTUBHBIM CPEICTBOM

auQGepeHINPOBAHHOTO OLICHUBAHUS JOCTHKEHUHN KaXKI0TO U3 HUX.

OcHogHble I1eMeHmbl CO@ép.?fCtlHu}l, npoeepsemale 3A0AHUAMU C

PA36EPHYM BIM OMEEeMom

[Ipu otbOope coaepkaHusi nns 3adaHUA  C  Pa3BEPHYTHIM  OTBETOM
YUUTBHIBACTCSI B TIEPBYIO OYEpE/b, KaKH€ DIIEMEHTHI COJCPKAHUSA U YMEHUS
SIBJISIIOTCSL HanOoJiee BAXKHBIMHA M OTBEUAIOIIUMH TPEOOBaHUSIM 00pa30BaTEIHBHOTO
CTaHaapTa NPOoQMILHOTO YPOBHS K MOJATOTOBKE BHIMTYCKHHKOB CPEIHEH (IOJTHOM)
mKoibl. K TakuMm 53JeMEeHTaM COJep’KaHWs, B YaCTHOCTH, OBUTM OTHECEHBI:
peaxkyuu  OKUCIUMENbHO-80CCMAHOBUMENIbHbIE, CMPOeHUe 6eujecms, B83aUMHOe
GUAHUE AMOMO8 8 MOJEKYIAX, MEXAHUZMbL NPOMEKAHUSL PEaKyUll 8 OP2AHUYECKOU
XUMUU, 2eHeMUYecKas C653b MenHCOy KIACCAMU HeOPSAHUYECKUX U OP2aHU4eCKUX

COeOUHEeHUl, 8bIYUCTEHUS NO XUMUYECKUM (hOPMYNIaM U YPABHEHUAM PeaKyuil.

[Ipy BBINOJHEHWHU 3aJaHUM SK3aMEHYEMbIH JOJIKEH MPOJEMOHCTPUPOBATH
MOHMMAHUE CYIIHOCTH €IMHCTBA MHpA BEHIECTB, MEXAHU3MOB MPOTEKAHUS
peaKiuii, BIaJiecHie YMEHUEM COCTABIISITh YPABHEHUSI pEaKIIUil, MPUMEHSTh 3HAHUS
O CBOWCTBAaX BEMIECTB PA3JIMUYHBIX KJIACCOB, OCOOCHHOCTSIX CTPOEHHUS BEIIECTB U
np. bonpias ponbs oTBeleHAa pacyeTHBIM 3ajjayaM MO XUMHUHU. DTO OOBSICHSETCS
TE€M, YTO NpPU UX PEIICHUH HEOOXOJUMO ONMUPATHCS HA 3HAHUS XUMHUYECKHX
CBOWCTB COEJIMHEHUH, UCMOJIb30BATh YMEHUE COCTABIIATH YPABHEHUS! XUMUYECKUX
peakuuii, T.e. UCHOJIb30BaTh TEOPETHYECKYI0 0azy M  ompeneicHHbIe

OIICPAINOHHO-JIOTUICCKNUEC U BLIYMCIIMTCIIbHBIC HABBIKH.

B sx3ameHannoHHONW paboTe HCMONB3YIOTCS 3aJaHusi, CBS3aHHBIE C
BBITIOJTHEHUEM BCEX BHJIOB XMMHUYECKHX pacueToB, KOTOPBIE MPEICTABICHBI B
y4eOHBIX TIporpaMMax HE TOJBKO JJIS CpeaHel (MOJIHOHM), HO W JUIsi OCHOBHOW

IIKOJIBI (CM. MpuJiokeHue 1).

[logxox k otTOOpy colepkaHUsi 3aJaHUM C PpPa3BEPHYTHIM OTBETOM,
MOJIOKUTENBHO 3apeKOMEHAOBaBIIMN cebsi B mporecce mnpoBeaeHus EID,

COXpaHEH MPUMEHUTENBHO K COJIEPKAHUIO IK3aMEHAIIMOHHOW padoThl 2014 r.
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Pa3znosuonocmu 3a0anuil ¢ pazeepHymuim omeemom, UCnOIb3yemble 6

9K3ameuauuouuoﬁ paéome no xumuu

B sk3amenanmonnoit pabore 2014 T. UCHONB3YIOTCS  CIIEIYIOIINE

Pa3HOBHUAHOCTH BaﬂaHI/Iﬁ C pa3BCPHYTBIM OTBCTOM:

— 3aJaHus, IMPOBEPAIOMIMEC YCBOCHHUC OCHOBOIIOJArarommux 3JICMCHTOB
COACPIKaHUsA, TaKHX, HaIrpumMmcp, KaKk «OKHUCIHNTCIBbHO-BOCCTAHOBUTCIBHBIC

peaKIumny,;

— 3a7aHus, NPOBEPSAIONIME YCBOEHHWE 3HAHUM O B3aMMOCBSI3M BEILECTB
pa3MyHBIX KjaccoB (HAa TMpuUMepax MPEBpalleHU HEOPraHWYeCcKUX M

OpraHUYECKHUX BEIECTB);

— PAaCUYCTHLIC 3aaa4H.

Ilpumepnt 3a0anuit ¢ pazsepHymoim omeemom

3aganune C1

HCHOHLBY}I MCTO/J 3JICKTPOHHOT'O 6aJ1cha, COCTAaBbTC YPABHCHHUC PCAKIINH:

NO + KCIO + ...— KNO3 + KCI + ...

OnpenenuTe OKUCINUTENb U BOCCTAHOBUTEITb.
3aganune C2

Oxcug menu (II) HarpeBanu B Toke yrapHoro rasa. [lojiydeHHOE BElecTBO COXKIIIN
B atmMocepe xuopa. [IpoaykT peakuuu pactBopuiiv B Boje. [loayueHHbIil pacTBOp
pasnemi Ha aBe dactu. K omHON dacTh A00aBWIM pacTBOP HOIUIA KaHs, KO
BTOpPOIl — pacTBOp HHUTpaTa cepebpa. M1 B ToM, U B Apyrom ciyyae HabOmIoganu
o0pa3zoBaHue OCaKa.

Hanummre ypaBHEHUS YE€THIPEX ONMUCAHHBIX PEAKIUH.
3aganne C3

Hanumure YpPaBHCHUA pCaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOXHO OCYIICCTBUTDH

CJIeIyIOIME TPEBPALLICHMUS:
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(0]

Al»O3,400° KMnOy4,H»0, 0°-20° HB 6.), t° t
CzHSOH 273 )Xl 14,72 )Xz r (30.), 4>X3 >3TI/IH—)C2H40.

[Ipy HamucaHum ypaBHEHUH pEAKIMM HCMONb3YHTE CTPYKTYpHBIE (POPMYIIBI

OpraHM4€CKHX BCIICCTB.

3apanue C4

CMech aIFOMUHUEBBIX U KEJIE3HBIX OMUIIOK 00paboTanu n30bITKOM pa30aBlieHHON
COJISTHOM KHUCJOTHI, PY 3TOM BbLAEIIIOCH 8,96 1 (H.y.) Bogopoaa. Ecinu Takyro ke
Maccy cMecu 00paboTaTh U30BITKOM pacTBOpa IMAPOKCH]IA HATPHUS, TO BbIACIUTCS

6,72 1 (H.y.) Bogopojaa. PaccuurailiTe MacCOBYIO JIOJIIO JKejie3a B HICXOTHOM CMECH.

3ananune C5
[Ipu B3ammMopeiicTBUM 23 T MpeaeIbHOTO OAHOATOMHOTO CIHPTa C H30BITKOM
METAJUIMYECKOTr0  HaTpusi Bblaenwioch 5,6 1 (Hy.) raza. Omnpexaenure

MOJIEKYJISIPHYIO (hOPMYJTy CIIHPTA.

3. AHaJIM3 JaHHBIX 00 OLleHMBAHUH BbINOJHEHUS 321aHUI ¢ Pa3BePHYTHIM

O0TBETOM IKCIIEPpTAMHU

[IpoBenenusblii aHamu3 pabOTBl SKCHEPTOB MO OLEHUBAHUIO padoT
BBIIYCKHUKOB B pa3Hble roabl mnposedeHus EI'D mnokazan ciepyrouee.
Haubonpbliee YMCIO pPACXOKIAEHUM B OKCIEPTHBIX OLEHKAaX, Kak IPaBUIIO,

Habmromaercs o 3amaausam C3 u C5.

Pacxoxnenus B olieHKe BhINOJHEHUS 3a1aHus C3 («1ernoyka npeBpamieHuin

OpPraHn4cCKux BCHICCTB), Ha Halll B3IJIA1, OBIBAIOT O6YCJIOBJICHBIZ

e OTnMuusMH B TPAKTOBKE TIOHATHH «CXEMa pEAKIUN», «ypaBHEHHUE
peakumy MPernoaBaTeIsIMU CpelHel U BbICIIeH MKOoJIb. OCOOEHHO ATO KacaeTcs
HANMCAHWs YPaBHCHUH OKWCIMTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUN C ydacTHEeM
OpraHMYECKUX BelIecTB. Tak, HampuMep, OKUCICHUE ITUIICHA BOJHBIM PAacTBOPOM
KMnO, MoxeT ObITh 3alMCaHO B BHJE YIPOIICHHOTO YPaBHEHUS pPEAKIUH, TIIC
KMnO, nmeet ycrnoBHOoe oOo3HadueHue [O] — okuciurens. Takas He TpeOyromas

KOA(p(GUIMEHTOB 3alMuCh 4YacTO HCIOJNb3yeTcss B Iikose. Jlpyroil BapuaHrt,
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Opeanoyiaraloliuid  MOAPOOHYI0  3alMUCh  YpPaBHEHHsT € PACCTaHOBKOMU
KO2((PHUITMEHTOB COOTBETCTBEHHO CTETICHSIM OKHCIEHUS SJIEMEHTOB, 32 KOTOPBIA
BBICKA3bIBAIOTCA, KaK MPaBUJIO, MPENOAABATENM BBICHIEH IIKOJbI, B IIKOJIbHOU

IPaKTHKE Ha MPUMEPAX OPTAaHUYECKUX BEIIECTB OOBIYHO HE PACCMAaTPUBAECTCS.

e HeogHo3HayHBIM OTHOUIEHHMEM K YKa3aHUIO (WM €ro OTCYTCTBUIO)

YCJIOBHUM MPOTEKAHUS PEAKIIUH.

OneHku sKcnepToB BbINOMHEHUS 3a1aHus CS (pacyeTHas 3ajada Ha BBIBOJ
MOJIEKYJISIPHOM (OpMyJIbI BEIIECTBA) MO OTACIBbHBIM paboTaM PacXOAMIUCH JaxKe

Ha 2 Oasuta. [IpuarHaAMM 3TOTO MOTJIN CTaTh:

L OTCYTCTBI/IC 3aIluCH (I)OpMy.TIBI HCHU3BCCTHOI'O BCIICCTBA B OTBETC, YUTO

MHOTUMH SKCIICPTAMHN PACHICHHUBAJIOCH KAK HCBBIIIOJIHCHUC 3a/IaHH.

e HecooTBeTrcTBUEC pemcHus1, MPCAJIOKCHHOI0O JSK3aMCHYCMbIM, MOJCIIA
OTBE€TAa, CO,Z[Cp)K&H.ICﬁC?I B KpUTCPUAX OLICHUBAHUSI. 9TO, HCCMOTPA Ha HMC&MHﬁCH
HpaBHHBHBIﬁ OTBCT, IIPHUBOAWJIO K CHATHIO bannoB. TeM caMmbIM 9KCIICPTOM

HNIHOPpHUPOBaAJIACh, B HCKOTOPOM POAC, MHCTPYKIMA 110 ONCHUBAHUIO 3aIdHNA.

e Hanuune cBepHYTOro peuieHus 3ajadyu (3alMCaHHOTO B BHJIE OIHOTO
JEUCTBUS), B KOTOPOM JKCIIEPT HE OOHAPY KM MTPOMEXKYTOUHBIX 3TANOB PEIICHUS

M COOTBCTCTBYHOIIUX UM PE3YJIbTATOB BBIUKCJICHUH.

e Hanuune ommOOK, JOMYHIEHHBIX MPU PACCTAHOBKE KOA(DPUIUMEHTOB B
3aMUCU YPaBHEHUI peaklMil WM IPU BEIYMCICHUSAX HA OJHOM U3 MPOMEKYTOUHBIX
ATANlOB PEILIEHUsl 3a/layd, YTO MPUBOJMIO K HEBEPHOMY YHCIOBOMY 3HAYEHUIO

OTBCTAa IIpHU MMPaBUJIbHOM XO0AC PCIICHUS.

HOI[O6HBIX CI/ITya]_II/Iﬁ MOXHO H36e)KaTb, €CJI1 BHUMATCJIbHO O3HAKOMMTBCA C
NpCAJIOKCHHBIMU  KPUTCPUAMU OLCHHUBAHHA, B KOTOPLIX COACPIKHUTCA q)paBa:

«Bo3moosicnul 0pyzue eapuanrmbl peuienui, He ucKayicaruiue e2o0 Cmbalciay).

HanMenbine pacxokaeHusl MmosydeHsl npu orneHuBanuu 3aganuii Cl. Ha

HaIl B3TJI44 3TO CBA3aHO HE TOJBKO C TEM, YTO MaKCHMaJIbHasd HX OICHKa
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coctapisieT 3 Oayuia, HO TaKKe U C yHHU(PHUKAIUEH MpeanaraeMblX KpUTEpUEB UX

OLCHUBAaHUA.

AHalIM3 BCeX yKa3aHHBIX BBIIIE MPUYUH, KOTOPHIC MPUBEIN K PACXO0XKICHHUIO
B orieHKe BbimosiHeHUs 3aaanuii C1-C5 skcnepramu, mMo3BoJwI 0oJiee TIIATEIIBHO
CKOPPEKTHPOBaTh KPUTEPUU OTOOpa COJAEp)KaHMUS 3aJaHUi C pPa3BEPHYTHIMU

OTBETAMH U MCIIOJIb3YCMBIC IIKAJIbI UX OLICHHBAHMUSI.

4. MeToANKAa OLICHUBAHUS 3aJaHUI ¢ Pa3BePHYTHIM OTBETOM (OCHOBHbIE

NMOAX0/Ibl, KPUTEPUH U IIKAJIbI OLeHUBAHUS)

OCHOBY METOIMKM OIIEHMBaHUA 33JaHUH C Pa3BEPHYTHIM OTBETOM
COCTaBIISIET psiA 00X moJjiokeHui. Hanbomnee BaKHBIMM B MX UYHCIE SBISIOTCA

cleayronmue:

e [IpoBepka 1 OLIEHMBAaHKE 3aJaHUN C PA3BEPHYTHIM OTBETOM OCYLIECTBIIAETCS

9KCIICpTaMHU Ha OCHOBC MCTO/IAa IMO3JICMCHTHOI'O aHAJIM3d OTBCTOB 3K3aMCHYCMbIX.

'HpI/IMCHCHI/IC MCTOJa ITOSJICMCHTHOI'O aHajan3ia ACIacT HCO6XO,Z[I/IMLIM
oOecrnicueHue YE€TKOIo COOTBECTCTBUA (I)OpMYJ'II/IpOBKI/I YCJI10BUA 3aJJaHusA
IIPOBCPACMBIM 3JICMCHTAM COACPKAHMA. HepequL QJICMCHTOB COACPIKaHUA,
IIPOBCPACMBIX JIFOOBIM 3aJlaHuCM, COrjIaCyeTcsa ¢C TpC6OBaHI/IHMI/I CTaHOdapTa

K YPOBHIO IOJITOTOBKH BBITYCKHUKOB CPEAHEN (IIOTHOM) IIKOJIBI.

'KpI/ITCpI/ICM OIICHUMBAHMWA BbIINIOJHCHUA 3aJaHHUA MCTOAOM ITODJICEMCEHTHOI'O
aHalin3a ABJIACTCA YCTAHOBJICHHEC HAJWYKWA B OTBCTAX 3K3aMCHYCMBIX J3JICMCHTOB
OTBCTA, IMPUBCACHHBIX B MOJICIIM OTBCTA. OI[HaKO MOJKET OBITh IMIPUHATA U HWHasA
MOJCJIb OTBCTaA, MPCHMIOXKCHHAA JSK3aMCHYCMLIM, CCIM OHAa HC HCKaXacT CYTHU

XAMHUYECKON COCTABJISIFOIIECH YCIOBHUS 3a1aHUSA.

[Mxana OLCHMBAHWA BBIITOJIHCHHA 3aaHUs YCTAHABIMBACTCA B 3daBUCUMOCTU
OT 4YHcClia DJICMCHTOB COACPIKAHHA, BKIIOYCHHBIX B MOJACIb OTBETA, U C YYCTOM

Takux (paKTOpPOB, KakK:

® YPOBCHDB CIIO)KHOCTHU ITPOBECPACMOI0 COACPIKAHHA,
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¢ OIpcCACIICHHAaA  I10CJICJ0BATCIbHOCTD HeﬁCTBHﬁ, KOTOpBIC  CIICAYCT

OCYIICCTBUTL IIPU BBIIIOJIHCHWH 3aJIaHU,

® OAHO3HAYHOCTL TPAKTOBKHU YCJIOBUA 3addHUA W BO3MOXHBIX BAPUAHTOB

(bOpMyIMPOBOK OTBETA;

¢ COOTBCTCTBHUC YCJIOBHA 3aJdHUA NPCATIAraCMbIM KPUTCPUAM OLICHHBAHUWA

10 OTJACJIbHBIM 3JICMCHTAM COACPIKAHU A,

L HpI/I6J'II/I?>I/ITCJ'IBHO O,Z[I/IHaKOBHﬁ YPOBCHL TPYAHOCTH  KaXXIO0Iro M3

9JICMCHTOB COJACPIKaHM, ITPOBEPACMBIX 3aaHHUEM.

[Ipu pa3paboTke KpHUTEpUEB OICHUBAHUSA YYUTHIBAIOTCS OCOOCHHOCTH
DJIEMEHTOB  COJACPYKAHUS BCEX IIITH 3aJaHWA C Pa3BEPHYTBIM  OTBETOM,
BKJIFOYAEMBIX B DK3aMEHAIMOHHYIO pabory. [lpwmHMMaeTcs BO BHUMaHHWE U TOT
dakT, 94TO 3amMCH OTBETOB SK3aMEHYEMBIX MOTYT OBITh KaK OY€Hb OOIIMMHU,
00TeKaeMbIMM W HE KOHKPETHBIMH, TaK M W3JIMIIHE KPATKUMH M HEIOCTATOYHO
apryMEHTUPOBAaHHBIMU. [IpucTanpbHO€ BHUMAaHUE  YyNENSETCS  BBIJCICHHUIO
DJICMEHTOB OTBETa, OIEHWBaeMbIM B oOJauH Oamr. [Ipm 3TOM yuduTHIBaeTCs
HEN30€KHOCTh TIOCTETICHHOTO TIOBBIIICHHUS TPYAHOCTH TOMYYEHUS KaXKIIOTO

MOCTIEAYIOLIETO Oalia 3a MPaBUIbHO CHOPMYITUPOBAHHBIIN 3JIEMEHT COACPIKAHMUSL.

[Ipu cocraBiaeHuM ImIKajdbl OlEHMBaHMS pacueTHbiXx 3amau (C4 u C5)
YUYUTBHIBAETCS BO3MOXKHOCTh PA3JIMYHBIX MYyTE€H HX PEIICHHS, a CJIEAOBATEILHO,
NPUCYTCTBHE B OTBETE€ HK3aMEHYEMOTO OCHOBHBIX JTallOB U pPe3yJbTaTOB
BBITIOJIHEHUS 33/IaHUM, YKa3aHHBIX B KpUTEpUsAX olleHuBaHus. [Ipousuroctpupyem
METOJMKY OLICHUBAaHMS 3aJaHuM C pa3BEPHYThIM OTBETOM Ha KOHKPETHBIX

npuMepax.
3aganune C1

3amanuss Cl opHEHTHpPOBaHbI Ha MPOBEPKY YMEHUH ONPENENSATH CTEMEHb
OKHUCJIEHUS XUMHYECKHX DJIEMEHTOB, OIPENESATh OKHCIUTENIb U BOCCTAHOBUTEIb,
COCTaBIISITh JIEKTPOHHBIN OajaHC, HA €ro OCHOBE PACCTaBIATh KO3()(PUIIMEHTHI B

YpaBHEHUSX PEAKIUH.
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[IIxkana oneHWBaHUsA BBIIOJHEHWS TaKAX 3a0aHUN BKJIOYAeT B ce0s

CJIETYIOIINE IIEMEHTHI:
— COCTaBJI€H AJICKTPOHHBIN OamaHc — 1 6amr;

— YKazaH OKHCJIHTECIb U BOCCTAHOBUTCIIb — 1 6amn.

— ompeaesieHbl  (POpMyJIbI  HEMOCTAIONIMX BEIIECTB W PAaCCTABIICHBI

KO3 PUIMEHTI B ypaBHEHUU OKHUCIHTEIBHO-BOCCTAHOBUTEIHHOU

peakiuu — 1 Ga.

HC‘I’lOJley}l memoo ITIEKMPOHHO20 5(lJl(lHCtl, cocmaebme ypaeHernue peakuuu:

NO +KCIO +...— KNOs;+ KCI + ...
Onpedenume okuciumenb u 60CCMaH08UMENb.

Coaep:xaHue BepHOro 0TBeTA U YKA3aHUS 110 OLICHUBAHUIO Basbl
(momyckaroTcst mHbIE (POPMYIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICIIA)
DneMEeHThI OTBETA:
1) cocTaBieH 3MEeKTPOHHBIN OaTaHC:
+2 +5
2 N —-3e¢e—N
+1 -1
3 |ICl +2e—Cl

2) yKa3aHO, YTO a30T B CTEIEHH OKHUCJIEHHsS +2 (MM OKCHJ a30Ta 3a

cyeT a3oTa +2) SBISIETCS BOCCTAHOBHUTENIEM, a XJOpP B CTENEHU

okuciaenuss +1 (WM TUNOXJOPUT Kamus 3a cyer xyopa +1) —

OKHUCJIUTENIEM.

3) paccraBieHbl KOA(PGUIUEHTH B yPAaBHEHUU PEAKIINU:

2NO + 3KCIO + 2KOH = 2KNO; + 3KCI + H,0

OTBeT MNpaBWIBHBIA M IIOJHBIM, BKJIKOYACT BCE HA3BAHHBIC BBIIIE 3

DJIEMEHTBI.

B oTBeTe nonymieHa ommOka TOJIBKO B OTHOM U3 3JIEMEHTOB. 2

B oTBeTe nomymieHsl OMOKY B IBYX 2JIEMEHTAX. 1

Bce aneMeHThI 0TBeTa 3anMcaHbl HEBEPHO. 0
Maxcumanvuuiii 6ann 3

3aganune C2

B ycnoBun 3aganus C2 npoBEpSIIOLIETO 3HAHUE 2eHemu4ecKol 83aumMocesisu

PAa3MIUYHbIX  KI1ACCO8 HeopeaHU4YeCKux eewecmses, MMpCIJIOKCHO

34

OIMHUCaHHuC




KOHKPETHOTO XUMHUYECKOT0 AKCHEPUMEHTA, X0 KOTOPOTO 3K3aMEHYEMBbIE TOJKHBI
OyayT TNPOWLTIOCTPUPOBATH TOCPEACTBOM  yPaBHEHUH  COOTBETCTBYIOIIHMX
xuMu4eckux peakiui. Illkana oneHUBaHUA 3aaHUsl COXpaHseTcs, Kak u B 2012
rony, paBHOW 4 Oamnam: KaXI0€ BEpPHO 3alMCAaHHOE YPAaBHEHHUE PEAKIINH
olneHuBaercs B 1 0am.

Oxkcuo meou (Il) nazpesanu ¢ moke yeapnozo 2aza. Ilonyuennoe npocmoe
seujecmeo coxcenu ¢ ammocgepe xnopa. Ilpooykm peaxuyuu pacmeopunu 6
6o0e. llonyuennwviit pacmeop pazodeaunu Ha 06e uyacmu. K oonoui uwacmu
dobasuu pacmeop uoouoda Kaius, Ko 6mopoi — pacmeop Humpama cepeopa. U
6 MoM, U 8 OpY2OM ciyuae HaADI00ANU 00pA306AHUE 0CAOKA.

Hanuwiume ypagnenusn uemulpéx OnuUCanHHwvlx peakyuil.

Conep:kaHue BEPHOTo 0TBETAa M YKA3aHUS M0 OIEHUBAHUIO
bajnasl
(momyckaroTcst mHbIE (POPMYIIMPOBKH OTBETA, HE NCKAXKAIOIINE €TO CMBICIIA)

DJeMEHTHI OTBETA:

1) CuO + CO = Cu +CO,1

2) Cu + Cl, = CuCl,

3) 2CuCl, + 2KI = 2CuCN + I, + 2KCl
4) CuCl, + 2AgNO; = 2AgCI + Cu(NOs),

[TpaBubHO 3anucanbl 4 ypaBHEHUs peakIuil

[TpaBubHO 3anucanbl 3 ypaBHEHUS peakIuil

N W B~

[TpaBuIbHO 3anMCaHbl 2 ypaBHEHMS peaKUil

[TpaBunbpHO 3anucaHo 1 ypaBHEHHE peaKkIun 1

Bce anemenThl OTBETa 3aIIMCaHbI HCBCPHO 0

Maxcumanvhwiii 6ain 4

3aganne C3

3amanus C3 HMpOBEPSIOT YCBOCHHUE 3HAHMM O B3aMMOCBSI3U OPraHUYECKUX
BEIIECTB W MNPEAYCMATPUBAIOT IMPOBEPKY IIATH JJIEMEHTOB COJEPKaHUSA:
IPaBUIBHOCTH HAMCAHUS IIITH YPABHEHUMN PEaKLUiA, COOTBETCTBYIOLIUX CXEME —
«uenodke» mnpeppameHni. llpu 3amucu ypaBHEHMH peakuui, JK3aMEHYEMBbIE

JIOJDKHBI  MCIOJIb30BaTh CTPYKTYpHbIE (OPMYJIBI OPraHMYECKHX BEIIECTB.
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Hanuune B oTBeTE KaXXI0T0 IPOBEPACMOTO 3JICMCHTA COACPKAHUA OICHUBACTCA B

1 6ayu1. MakcuMaliIbHOE KOJIMUECTBO OAJUIOB 3a BBIIIOJHEHUE TAKUX 3aaHUNA — 5.

Hanuwiume ypagnenusn peaxyuil, ¢ HOMOWbI0 KOMOPHIX MONCHO
ocyuiecmeumsp cieoyroujue npeepauieHuA:

t0, &ao. Cly, 600°C KOH, H,O0, t°
C3Hg , 90 > X 2L > X, 2 > X5 >

— TIIMIEPUH — TPUHUTPOTIIUIICPHH.
Ilpu nanucanuu ypagnenuii peakyuili ucnoab3yime cmpykmypHbie (opmyisl

Op2aHu4eCKux eeuiecme.

Coaep:xaHue BepHOro 0TBETA U YKA3aHUS 110 OLEHUBAHUIO Banubl

(momyckaroTcst UHbIE POPMYTUPOBKH OTBETA, HE UCKAKAIOIINE €r0 CMBICTIA)

DJeMEHTHI OTBETA:

1) C;Hy — 228 CH, CH=CH, + H,

2) CH;~CH=CH, + Cl, __%%°C  CH,Cl-CH=CH, + HCl

3) CH,Cl-CH=CH, + KOH —"—» CH,(OH)-CH=CH, + KCl

4) 3CH2(OH)—CH:CH2 + 2KMI]O4 + 4H20 —
— 3CH,(OH)-CH(OH)-CH,OH + 2KOH + 2MnO,

5) CH,(OH)-CH(OH)-CH,0H + 3HONO, —125%
_ 804, 310 + CHy(ONO,)-CH(ONO,)-CH,ONO,

[IpaBUIBHO 3aMCaHbl S YPABHEHUN PEAKLIUHI 5
[TpaBunbHO 3anucanbl 4 ypaBHEHMS peakuil 4
[TpaBunbHO 3anMcaHbl 3 ypaBHEHMS peaKkUil 3
[IpaBuIbHO 3anMCcaHbl 2 ypaBHEHMS pEaKLUI 2
[TpaBunbpHO 3anucaHo 1 ypaBHEHHE peaKkIun 1
Bce anemeHnTsI OTBETA 3aMCaHbl HEBEPHO 0
Maxcumanvuwlii 6an 5

3apanue C4
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3amanuss C4 — 310 pacueTHble 3aaayd. VX BblmojHeHHE TpeOyeT 3HaHUs
XMMHYECKHX CBOMCTB BEIIECTB U MPEANOJaraeT OCYIIECTBIEHHUE HEKOTOPOil
COBOKYIHOCTH J€HCTBUN, OOECHEeYMBAIOMIMX TOJTy4Y€HHE NPaBUIBHOIO OTBETA.

B uncne takux nelcTBUN HA30BEM CIIEAYIOLINE:

— COCTAaBJICHUC ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKHI/Iﬁ (COFJ’I&CHO JaHHBIM

yCJI10BUA saz[atm), HCO6XOI[I/IMBIX AJI BBIMTOJITHCHUA CTCXHOMCETPUUCCKUX PACUYCTOB;

— BBIIIOJIHCHUC PACYCTOB, H€06XOI[I/IMBIX I HaXO0XACHHUA OTBCTOB Ha

IMOCTABJICHHLIC B YCIIOBHUH 3aJa41 BOIIPOCHI;

— ¢hOopMyTUpOBaHWE  JIOTMUECKH  OOOCHOBAaHHOTO  OTBETa HA  BCE
MOCTABJICHHBIE B YCIOBHUU 3aJaHWS BONPOCH (Hampumep, YCTaHOBUTH

MOJIEKYJISIpHYIO (hOpMyITy).

Opnako ciegyer HMETh B BHJAY, 4YTO HE BCE€ Ha3BaHHbBIE JIEUCTBUA
00s13aTeNBHO JIOJKHBI IPUCYTCTBOBATH MPU PEIICHUH JIFOOOW pacyeTHOM 3a1auu, a

B OTACJIBHBIX ClIy4asaX HCKOTOPLIC U3 HUX MOTI'YT HCIIOJIB30BAThECA HCOJHOKPATHO.

MaxkcruManbHasi OLEHKa 3a BBINIOJHEHHUE 3aJaHus coctaBisgeT 4 Oamna. [lpu
IPOBEpPKE CJeNyeT B MEpBYI0 ouepeAb oOpaiiaTh BHUMAHHME Ha JIOTHYECKYIO
000CHOBAaHHOCTH BBITIOJTHEHHBIX JEHCTBHM, MOCKOJIBKY HEKOTOPBIE 3a7a4d MOTYT
ObITh pelleHbl HECKOJbKUMH crioco0amMu. Bmecte ¢ TeM B Lensix OObEKTUBHOMN
OLICHKM MPEJJI0KEHHOI0 Crocoda pelieHus 3ajJadyd HeoOXOAUMO IPOBEPUTH
IPaBUIBHOCTh IPOMEKYTOUHBIX PE3yJbTaTOB, KOTOPbIE HCHOJIb30BAINACH IS

IMOJIY4YCHHUA OTBCTA.

Cmech anOMUHUEBBIX U JHCENE3HBIX ORUTOK 00padomanu u30blmKoOM
pa3zbaenennoil coaAHOU Kuciomoel, npu mom evioeaunocy 8,96 a1 (n.y.)
6000pooda. Ecnu makyl jce maccy cmecu oopadomams u3zdbimkom pacmeopa
2uopoxkcuoa nampus, mo ewvioeaumcea 6,72 a1 (n.y.) eooopooa. Paccuumaiime
Maccosyo 00110 Hcene3a 6 UCX0OHOU CMeCH.

Conep:xaHue BEPHOr0 0TBETA U YKA3aHUSA 10 OLIEHUBAHUIO bajnsl
(momryckaroTcsi HHbIE (POPMYIMPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIIA)
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DneMeHThI OTBETA:

1) CocTaBrieHbl ypaBHEHUS] XUMUYECKUX PEAKIUI:

a) Fe +2HCIl = FeCl, + Hy?

0) 2Al + 6HCI = 2AICl; + 3H,1

B) 2Al +2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,1

2) PaccunTaHbl KOJIMYECTBO BELIECTBA U Macca aJIlOMUHUS B CMECH:
n(Al)=2/3n(Hy)=2/3-(6,72/22,4) =0,2 monb
m(Al)=0,2-27=54r

3) PaccunTaHo KOJIMYECTBO BELIECTBA XKEJIE3a B UCXOJHOM CMECH:
00BEM BOJIOPO/IA, BBIIETSEMBIN B PEAKIMH a) )KEJIe30M, paBEeH
V(H;) =896 —6,72=2,24n

n(Fe) =n(H,) =2,24 /22,4 =0,1 monb

m(Fe)=0,1-56=5,6r

4) Paccuntana MaccoBast 10JIs XkeJe3a B UCXOJHOU CMecH:

m(Fe 5,6
o(Fe) = M( ~) =— =0,509, nmu 50,9%
m(ii ane) 5,6+5,4
OTBeT NpaBUILHBIN U TOJHBINA, BKIIOYAET BCE HA3BAaHHBIE BHIIIE 4
3JIEMCHTBI

B otBete JAOITyIICHA omunoOKa B OJHOM M3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

B otBete JOITYHICHBI OIIMOKHU B ABYX W3 HAa3BAHHBIX BBIIIC 3JICMCHTOB

B otBete JOIMYIICHBI OIMOKHU B TpéX N3 HAa3BAHHBIX BBIIIC 3JICMCHTOB

Bce anemenThl OTBETA 3aIIMCaHbI HCBCPHO

RN(O|I—|N|W

Maxcumanvuuliii 6ain

Ilpumeuanue. B ciydae, korja B OTBETE COACPKUTCS OITMOKA B BEIYHCIICHUSX B
OJTHOM U3 TPEX JEMEHTOB (BTOPOM, TPEThEM WUJTU YETBEPTOM), KOTOpasi IpUBEIa
K HEBEpHOMY OTBETY, OIICHKA 32 BHITIOJIHCHHE 3aJaHHS CHIDKACTCS TOJBKO Ha

1 Oam.

3ananune C5

3amanus C5 mpemycMaTpuBalOT OMNpPEAENCHUE MOJIEKYJISIPHON (QOopMyIbl
BEIIEeCTBA. BpIMosHEHNEe 53TOro 3aJaHus BKIIOYAeT TPU IMOCIEA0BATEIbHBIX
Olepaluu:  COCTAaBIEHHE CXEMbl  XHMHUYECKOM  pEakIHH,  OIpeaecsieHue
CTEXHOMETPUYECKUX COOTHOIICHUN PEarupyromiyux BEHIECTB, BHIYHCICHUS Ha UX

OCHOBC, IPUBOJAINHNEC K YCTAHOBJICHUIO COCTaBa HCU3BCCTHOI'O BCIICCTBA.

[Ikama onennBanwms 3aganust CS B gactu 3 3K3aMeHAIMOHHON PaObOTHI OyaeT

COCTaBJIITH 3 0aJjLia.
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B 3aganusax C5 ucnonb3yercs KOMOMHHPOBAHHE MPOBEPSEMBIX 3JIEMEHTOB
COIEpKaHUsI — pacyeTOB, HAa OCHOBE KOTOPBIX NPHUXOAAT K ONPEIEICHUIO
MOJIEKYJISIpHON (opMybl BemecTBa. K Tem neHCTBUAM, KOTOpBIE BBIIOJHSAIOTCS
B pacueTHbIX 3amadax C4 (CTeXMOMETPUYECKHE pacyeTbl), BO MHOIMX 3aJadax
3TOro TUMHa J00aBISAIOTCA ACUCTBHSI APYrOro ypOBHS CIIO)KHOCTH — COCTaBJICHHE
oOuieil popmyrbl BElIECTBA U J1ajiee — ONPEEICHUE Ha €€ OCHOBE MOJIEKYJIIPHOU

(dbopMyIibI BeliecTna.

Bce Tt neiictBUsS  MOryT  OBbITh  BBIIOJHEHBl B Pa3IMYHOU
IIOCJIEA0BATENBHOCTU. VIHBIMM CIIOBaMU, 9K3aMEHYEMBIM MOXKET IIPUNUTH K OTBETY
JI00BIM  TOCTYMHBIM JUIS  HEro JiorhdeckuM myTteM. CreaoBarenbHO, MpH
OLICHMBAHWM 3a/laHusl IJIAaBHOE BHUMaHUE oOOpamaercs Ha MPaBUIBHOCTD

BBEIOPAHHOTO CITOCO0a OTpeIeTICHUST MOJICKYJIIPHOUN (hOpMYIThI BEIECTBA.

Ilpu e3aumooeiicmeuu 25,5 2 npeodenvHoit 00HOOCHOBHOU KapOOHOBOIL
KUCI0MbL C U3OBIMKOM pacmeopa 2uopoxkapoonama Hampus evl0eaunocs 5,6 1
(n.y.) caza. Onpeoenume MoOaAEKYAAPHYIO POPMYTIY KUCTIOMDBL.

Conep:xaHue BepHOr0 OTBeTAa U YKA3aHUS 10 OLEHUBAHUIO Basibl

(momyckaroTcst HHbIE (POPMYIUPOBKH OTBETA, HE CKAKAIOIINE €T0 CMBICIIA)

DJIEMEHTHI OTBETA.

1) CocTaBieHo ypaBHEHHE peakiluu B OOIIEM BHJIE, U BHIYHCICHO
KOJIMYECTBO BEILIECTBA ra3a:

C,Hz,+1COOH + NaHCO;= C,H;,+;COONa + H,0 + CO,
n(CO,) =5,6 : 22,4 = 0,25 moJb
2) Paccuntana MoJisipHasi Macca KMCIOTHI:

n(CO,) = n(C,H,,+1COOH) = 0,25 monb
M(C,H,,+1COOH) = 25,5/0,25 = 102 r/mMm0ab
3) YcraHoBieHa MONEKyIsipHast popMysa KUCIOTHI:
M(C,H,,+;COOH) = 12n+2n+ 1 + 45 =102

14n + 46 = 102

14n =56
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n=4

Monexynsapuas popmyna — C;H,COOH

OTBeT npaBUIIbHBIN U MTOJIHBIN, BKJIIFOYAET BCE HA3BAHHBIE BBIIIIE 3

DIIEMEHTBI

[IpaBriIbHO 3amKCaHbI IEPBBIA U BTOPOM AJIIEMEHTHI OTBETA 2

[IpaBUIBHO 3anMCcaH NEPBBIM UM BTOPOM MJIEMEHTBI OTBETA 1

Bce aneMeHThI 0TBETa 3anMcaHbl HEBEPHO 0
Maxcumanvuoiii 6ann 3

* Ilpumeuanue. B ciayyae, Korjga B OTBETE COAECPKUTCA OLIMOKA B BBIUUCICHUSAX

B OJIHOM M3 3JIEMEHTOB (BTOPOM HJIM TPEThEM), KOTOpas MpHUBESIA K HEBEPHOMY

OTBCTY, OLICHKA 3a BBIITOJHCHUC 3aJaHUsl CHHXKXACTCA TOJIBKO Ha 1 6amn.

[Ipenyiaraemasi cucremMa OLIEHMBAaHUSA 3aJaHUM C Pa3BEPHYTBIMH OTBETAMH

Ipolia COOTBETCTBYIOLLYIO MPOBEPKY B MpakTHKEe npoBeneHus EI'D mo xumun

B MPEJbIAYIINME TOJbI, OOCYXJICHHE B MPOIECCE MOATOTOBKH SKCIEPTOB M ObLIa

WMH B [IETIOM 07100peHa.

HpC,Z[MCTOM O6CY)KI[CHI/IH C OKCIIEpTaMU SABJIAIUCH CIICAYIOINHNEC BOIIPOCHI:

IOJIHOTA ONMCAHNN HanboJiee BaKHBIX XapaKTEPUCTUK 3a/laHUM;
CIOCOOBI OLIEHKH KauecTBa yUYEOHBIX TOCTHKEHUM;

IIPUMEPBI KPUTEPUEB OLICHKU 3aJaHUM PA3JINYHBIX TUIIOB,;
TpeOOBaHUS K CTENIEHU MOJHOTHI OTBETOB YUalllUXCS;

Pa3INYHBIC IIOAXOAblI K TPAKTOBKE HAYYHBIX q)aKTOB 141 HOH}ITI/Iﬁ,

OTPAXCHHBIX B 3a1aHUAX;

AOIMYCTUMBIC TpaHUIbl JIOAJIBHOCTH IIPpU BBICTABJIICHUHA 0anaoB 3a

OTACIBbHBIC DJICMCHTBI COACPIKAHUA,

noaxoabl K OLOCHHUBAHUIO IPCAIOKCHHBIX YYalllMMHCA HCCTAaHAAPTHBIX

CII0co00B pPEUICHUA PACYCTHBIX 3a1a4;
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®  XapaKTEepUCTHKA CUTyaluil, TpEOYIONINX Ha3HAYEHUS TPETHET0 SKCIEepTa.

[To vHCTPYKIMM KaXXIyl0 paboTy ydalierocs MOJDKHBI OBLIM MPOBEPUTH HE
MEHEee JBYyX JKCIEpPTOB. B ciydae pacxoXIeHUs B OLIEHKax 3a 3aJaHue Ha 2 U
Oonee Oamna HazHayaicsd TpeTui skcrnepT. CTaTUCTHKA IOKa3aia, YTO Clydau

IPUBJIEYEHHSI TPETHErO AKCHIEepTa coCTaBUIHN 3—7%.

[Io pesynbraram oOCyXAeHHI pa3pabOTaHHbIE KpPUTEPUU OLCHUBAHUS
3aJJaHUil C pa3BEpHYTHIM OTBETOM OBLIM CKOPPEKTHUPOBAHBI, MJOIMOJHEHBI U

yTOYHEHBI. Tak, Hanpumep:

— JUIA KaXIOM pa3sHOBUAHOCTHU 3aJlaHUM C pPa3BEpPHYTbIM OTBETOM ObLI
YTOYHEH TIEPEeueHb HamOoJiee 3HAYUMBIX JJIEMEHTOB COACPKAHUS, KaXKIbIA W3
KOTOPBIX JIOJDKEH OlleHWBaThcsi B 1 Oamn (mpaBuiIbHOE HamMCcaHue (QOpMYIIbl

BEIIECTBA, PACCTAHOBKA KOA((PUIIMEHTOB B YPaBHCHUU PEAKIIUHA U T. II.);

— B Clly4ae MPABUIBHOTO BBIMOJHEHUS 3aJaHUsl B HENPEAYCMOTPEHHOU
KpuTepusiMu (opMe ObUIO TPEJIOKEHO OLIEHMBATh 3TO 3aJlaHuE MaKCHUMaJlbHbIM
OassIoM, KOTOPBIN OTPEIETIEH COOTBETCTBYIOIIEH ITKAJION;

— OTOBOPEHBI CUTYAIINH, TPEOYIOIINE Ha3HAYCHUSI TPETHETO IKCIEepTa.

5. Ilpumepsbl 0TBETOB 3K3aMEeHYeMbIX M KOMMEHTAPHUH 10 UX OLCHUBAHUIO
Ilpumeput evinonnenus 3adanus C1

HC‘I’lOJley}l memoo IJIEKMPOHHO20 oananca, cocmagbvme ypaeHeHue peaxkuuu:
KN02 + ... +H2S04 —> Ig +NO +... +...

Onpedeﬂume OKUucjiumesib U 6occmanosumelib.

Copnep:xaHue BEPHOT0 0TBETA U YKA3aHUSA 110 OLeHUBAHUIO bajnsl
(momyckaroTcst HHbIE (POPMYIUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICIIA)

DNEeMEHTHI OTBETA:
1) cocTaBieH 3MEeKTPOHHBINA OaaHC:
2 IN"?+18 > N"
121" =28 > 1,°
2) yKa3aHoO, YTO MO/l B CTETICHU OKUCIICHUS —1 sBIIsIeTCS
BOCCTAHOBHTEJIEM, a @30T B CTETICHU OKUCICHUS +3 (WJIM HUTPUT KaJus
3a CUET a30Ta B CTEIEHHU OKUCIIEHUS +3) — OKUCIUTEIIEM.
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3) paccraBieHbl KO3()PUIIMEHTH B YpaBHEHUH PEAKIINU:
2KNO, + 2KI + 2H,S0O4 = I, + 2NO + 2K,SO,4 + 2H,0

OtBeT HpaBI/IJ'IBHHﬁ 141 HOJ'IHBIﬁ, BKJIIOYA€T BCC HA3BAHHBIC BBIIIC 3
9JICMCHTHI.

B otBete JOIIyIICHA omrOKa TOJIBKO B OJHOM M3 3JICMCHTOB.

B otBete JOITYHICHBI OIIMOKHU B JABYX 3JICMCHTAX.

Bce anemenTs OTBeTa 3aliCcaHbl HCBCPHO.

W O | — N

Maxcumanvhuliii 6ain

Ilpumep 1

CA LKV L9 kT 424,90, —> T 2W0x 1K, S0, 4 24,0
M3+ 1% e/f/“/ 7]e,
232172-37; 110,

B oTBeTe 3K3aMEHYEMOI0 BEPHO BBIITOJHEHBI 1-i1 U 3-i 371IeMEHThI OTBETA (CM.
KpuTepuu oneHuBaHus1). Omuodka 10onyieHa BO 2-M JIEMEHTE OTBETa — HEBEPHO
yKa3aH OKHUCJIHMTENIb M BOCCTAHOBHUTENb B JaHHOM Ipouecce. ClenoBarenabHo,

OLCHKA 34 BBIIIOJIHCHHUC 3aJaHUs — 2 Oaja.

Ilpumep 2

c-1 443 2 - 4+ +£ -

2 - + 46 - -2
SANT « W, 800 — 17 « 2404 £, 50, + 24,0

knl,
N o= —= 4/ 1| L | boeernrberens

[ —fe )—> 700 | | orveenciens

-—

OTMmeTuM, 9TO SK3aMEHYEMBI B Ka4eCTBE MPOMYIIEHHOTO peareHTa BhIOpa
uHoe BemecTBo (HI), uem ykazannoe B 3tanone otsera (KI), yto HE mpoTHUBOpEUUT

XUMHYECKOMN CYHIHOCTH ITponeccca.

[Ipu oLleHMBAaHUU ATOrO OTBETA 3KCHEPT JOJKEH YUUTHIBATH MPECTABICHHBIM
y4aluMcs BApUaHT OTBETA. JK3aMEHYEMbI BEPHO BBITTOIHUI 1-i U 3-i1 3JIEMEHTHI
OTBETAa, HO JOMYCTWJI OIIMOKY B OMNPENEICHUU OKHUCIHUTENS U BOCCTAHOBHUTEIIS.

DTOT OTBET MOKHO OLICHUTH 2 OaJLIaMu.

Ilpumepul evinonnenusn 3adoanusn C2
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I'a3, noayuennwtiit npu ob6padomke HUMpPUOa Kaaibuus 6000il, NPONYCMUIU HAO
packanénuvim nopowkom okcuoa meou(ll). Ilonyuennoe npu 3mom meépooe
6euiecmeo pacmeopuiu 6 KOHUEHMPUPOBAHHOU A30MHOU KUciome, PACHeEop
gvlnapuiu, a RnoJaAy4YeHHvll meépoviii ocmamok npokanunu. Cocmagvme
YPAB8HEHUA YembIPEX ONUCAHHBIX PeaKyuil.

Cojaep:xaHue BEPHOT0 OTBETA H YKA3aHUS N0 OLIEHUBAHUIO Banusl
(momryckaroTcsi HHbIE (POPMYIMPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICIIA)

OtBer BriIIOYaeT B ce0s  YeTHIpe  YpaBHEHUS  BO3MOXKHBIX  PEAKLHUH,
COOTBETCTBYIOIIMX ONUCAHHBIM IIPEBPALLECHUSM:

1) Ca;N, +6H,0 — 3Ca(OH),+2NH,

2) 2NH;+3Cu0—"—3Cu+3H,0+N,
3) CU+4HNO3(éi i6) —> CU(NO3 )2 + 2N02 + 2H2O

4) 2Cu(NO; ), ——2Cu0+ 4NO,+ O,

[IpaBuibHO 3anucanbl 4 ypaBHEHMs peaklui
IIpaBriibHO 3anKcaHbl 3 ypaBHEHUS pEaKInid
[IpaBuibHO 3anucaHbl 2 ypaBHEHMs peaklui
ITpaBuibHO 3ancano | ypaBHEHUE peakuu
Bce ypaBHeHUs peakiuil 3al11CaHbl HEBEPHO

N[O~ |IN WA~

Maxcumanvuviii bain

Ilpumep 1

C2 4) (s W, F 64,0 —=3 M, +2 VT
). Wl 43 ul) ~3 Wy F 34,0
3) bn t UKWy —> U(WO), #2100, + 2,0
4) inty), == t+2n0, + 0,

B oTBeTe sK3amMeHyeMOro BEPHO 3aMKCaHbl MIEPBbIC TPU YPABHEHUS PEaAKITHI.
B derBeproM ypaBHEeHWM JomylieHAa OIMMOKAa B 3aMUCH MPOIYKTA PEAKINH
(o6paszyercs okcua menu(ll), a He mean). BeimonHeHnne 3amanus orieHUBaeTcs B 3
Oasna.

Ilpumep 2
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B oTBere 3x3aMeHyeMoro AomylieHa onmroKa B MepBOM YPAaBHEHUH PEAKIIUU:
BMECTO HUTPUJA KaJbLHS 3alUCaH HUTPUJ Kanus. Bo BTOpOM ypaBHEHUU PEAKLINU
JoMylieHa omuoKa B 3anucu (popmysibl MpOAYyKTa peakuu: BMECTO a30Ta yKa3aH
okcuna azota(ll). Tperbe ypaBHEHHE peaklMM COCTAaBJICHO BepHO. B uerBepTOM
ypaBHEHUU HEBEPHO paccTaBieHbl Kod(pduimenTsr. Takum 00pa3oMm, BHITIOTHEHHE

3aJaHle MOXKET OBITh OLIEHEHO | OaToM.
Ilpumeput evinonnenusn 3adanus C3

Hanuwiume YPABHEHUA peakuuﬁ, C ROMOULBIO KOMOPbBIX MOJCHO ocyuiecmeuntb

ceodyroujue npespauienu:

6. KOH (cmpr.), ¢ e,C CH3Cl, AICI
C,H, — C,H,Cl, 13 (crmpr.), > X, Car X, 3CLAICE |

5 X, KMnO4. HpS04. U, o H.COOH.

Ilpu nanucanuu ypasnenuii peakyuil UCnOIb3YIIME CMPYKMYpPHble (hopmyibl

Op2aHuv4eCKux eeuiecme.

Conep:xkaHue BEPpHOT0 0TBETA M YKA3AHUSA 10 OLEHUBAHUIO Banabl
(momyckaroTcs WHbIE (POPMYITMPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMbICIIA)

DJeMEeHTHI OTBETA:

HallMCaHbl YPABHCHUA peaKLII/II?'I, COOTBCTCTBYIOIIHUEC CXCMC HpeBpaHleHI/Ii/'I:
1) C2H4 + Clz —> C2H4C12

2) C3H,Cl, + 2KOH quupry) ——> C,H, + 2KCl + 2H,0
3) 3C,H, —Sio. 5 H,

4) C¢Hq + CH;C1 —25B 5 C(H,CH; + HCI
5) 5C6H5—CH3 + 6KMHO4 + 9stO4 - 5C6H5—COOH + 6MHSO4 +
+ 3K,SO, + 14H,0

OTBET MpaBWIbHBIM W TOJHBIA, BKJIKOYAET BCE HA3BAHHBIC BBIIIE 5
AJIEMEHTHI.
[IpaBuiibHO 3anKcanbl 4 ypaBHEHUS PEAKIIU. 4
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[TpaBubHO 3anMcaHbl 3 ypaBHEHMS pEaKUil.

[TpaBuIbHO 3anucaHbl 2 ypaBHEHUS pEaKIU.

[TpaBuibHO 3anucano 1 ypaBHEHHE peaKIliH.

Bce anemenTs OTBeTa 3alMCcCaHbl HCBCPHO.

N[O |— | W

Maxcumanvuoiii 6ain

Ilpumep 1

Cs  Cofty + (P2 — Cotly bl
COr My bl + QU O e i Holts 722(7
3C/ Lo~ Co /4%
Gy + é’//;g/’ﬁz—% Cy A5 Cts &2
Cs K5Ot/ CO + X Dl v A0y — (6 45-CO0% +.

B mnpencraBieHHOM OTBETE€ BEPHO BBINOJHEHBI 1-M, 3-i U 4-i 3JI€MEHTHI
oTBeTa (CM. KpUTEpUHU OLICHMBaHUs). Bo BTOpOM ypaBHEHHMH MPOIYILIEH OJHUH U3
IIPOJYKTOB PEAKLIMK — BOJIA, & IIATOE YPABHEHUE PEAKIIMHA HE COCTABIICHO. B OTBETE
UCIOJIb30BaHbl MOJIEKYJISpHbIE (OPMYJIBI OpPraHMYECKHX BellecTB. B maHHOM
cilydae Takas 3amnuch (OpMyJl JONMYCTHMA, TaK Kak BCE )K€ MO3BOJIAET CYIUTh O
IIOHUMAHUU JK3aMEHYEMbIM MEXaHM3MOB peaklUMid. Takol OTBET MOXHO OLIEHUTH

3 dajutamu.

Ilpumep 2
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JIaHHBIN OTBET 3K3aMEHYEMOTI0 ObLI OIIEHEH KCIIepTaMHU C pa3Hulleil B 1 6amn
(4 u 5 6amwoB) (cM. kputepun oueHuBaHus). OTMETUM, YTO B 3aMKUCU TPETHETO
YPaBHEHHUs ydaluiics mpomycTuin ko3dduuuent 3 mepen Gpopmysoi aneTusieHa
(C,H,). Ora ommbOka U siBUIach NMPUYMHOM BBICTABIEHUS OJHUM M3 IKCIIEPTOB
oTMETKH 4 Oaina. B To ke Bpems MO NpeacTaBIeHHOW 3alMcH OTBeTa (CM. 2-€ U
5-e ypaBHEHHS) MOXKHO CYAUTh O CPOPMUPOBAHHOCTH Y 3K3aMEHYEMOI'O YMEHUS
paccTaBisATh KOXPGUIMEHTH B ypaBHEHUsX peakiuil. [loaToMy BTOpOi sKCIepT
CYeJl BO3MOXKHBIM OLIEHUTh OTBET B 5 OasuioB. MIToroBas oTMeTka ydyalerocs 3a

BBIIIOJIHEHUE 3a/IaHUS — 5 0aJUIOB.

Ilpumep 3
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B naHHOM oTBeTe SK3aMEHyeMblid He paccTaBWil KOA(D(UIIMEHTHl B MATOM
ypaBHEHUU peakiuu (CM. KpuTepuu oreHuBanms). (O0a s3Kcmepra OICHWIH

BBITIOJTHEHHUC 3aJaHUA 4 Gammamu.

OpHako mpu CpaBHEHUHM 3TOTO OTBETa C MPHUMEPOM 2 cleAyeT OOpaTHTh
BHUMaHUE, YTO JJIsl PACCTAHOBKH KOI(PQPUIIMEHTOB B YpaBHEHHM S5 ydalluncs
JOJDKEH TMPOJEMOHCTPUPOBATh 0O0Jiee BBICOKUWA YPOBEHb BIIAJIEHUS YMEHHEM
paccTaBisATh KOI(PPHUIMEHTH B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX YPaBHEHUSX
peakiuii Mexy opraHu4eckuMHu BemectBaMu. [loaTomy oTmeTka 4 6ana 3a 3TOT

oTBeET OoJiee crpaBeluBa, YeM B Ipumepe 2.
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Ilpumeput evinonnenus 3adanus C4

Cmewmanu 100 mn 30%-nozo pacmeopa xnopnoii xkucaomuvr (p=1,112/mn) u
300 ma 20%-no20 pacmeopa 2udpoxcuoa wnampusn (p=1,102/mn). Ckonvko
MUIIUAUMPOE 600bl clledyem 000asumov K NOAYYEHHOU cMecu, Umoodvl

maccoeas 0014 nepxaopama Hampus 6 neil cocmaeuna oot 8%?

Conep:xaHue BEpHOI0 0TBETA U YKA3aHUSA 110 OLEHUBAHUIO bajubl
(momyckaroTcst HHbIE (POPMYIUPOBKH OTBETA, HE UCKAKAIOIINE €T0 CMBICIIA)

DJIEMEHTHI OTBETA:
1) 3anucaHo ypaBHEHHUE PEAKIIUN:
HCIO, + NaOH = NaClO, + H,O

2) pacCUMTaHbl KOJTUYECTBA BEIICCTB PEAareHTOB U CCIIaH BBIBOJ 00
M30BITKE KUCIIOTHI:

n(NaOH) = 300-1,1-0,2/40 = 1,65 Mob — B U30BITKE

n(HC1O4) =100-1,11-0,3/100,5 = 0,33 moib

3) BbIUKCIIEHA Macca MPOJYKTa PEaKIUU:
n(NaClO,) = n(HC1O,4) = 0,33 mouib
m(NaClO,) =0,33- 122,5= 40,41

4) Brruncnena macca 100aBJI€HHOM BOJIBI:
B 40,4
100-1,11+300-1,1+x

OoTKyga x =64 r

V(H,0) = 64 mn

b

OtBeT HpaBHHbHBIﬁ n HOHHbIﬁ, BKJIIOYa€T BCC HA3BAHHBLIC BBIIIC 4
QJICMCHTHEI.

B otBete JAOITyIICHA onnoOKa B OJHOM M3 Ha3BaHHBIX BBIIIC 3JICMCHTOB.

B otBete JOIMYIICHBI OIIMOKHU B JABYX M3 Ha3BAHHBIX BBIIIC 3JICMCHTOB.

B otBete JOIMYIICHBI OIIMOKHU B TPEX U3 HA3BAHHBIX BBIIIC 3JICMCHTOB.

Bce anemenTh OTBeTa 3anKUCaHbl HCBCPHO.

AO[(—=(DN|W

Maxcumanvuoiii 6ain

Ilpumeuanue. B ciaydae, Korja B OTBETE COJEPKUTCS OMIMOKA B BBIYUCICHHUSIX
B OJHOM W3 JJIEMEHTOB (BTOPOM, TPEThEM HJIM YETBEPTOM), KOTOpas IpPHBENA
K HEBEPHOMY OTBETYy, OIICHKA 3a BBIMOJHCHHUE 3aJlaHUs CHIDKACTCS TOJBKO Ha
1 6amn.
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Ilpumep 1
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B oTBeTe 3K3aMEHYEMOro BEPHO BBIMOJIHEHBI 1-H, 2-i1 U 3-i 3JIEMEHTHI OTBETA
(cM. kpuTepuu onieHMBaHus). OmMoOKa 1omylieHa B 4-M JIEMEHTE OTBETA — BMECTO
MacChl pacTBOpa paccuuTaH 00beM pacTBopa. JlambHEWINK X0/ PEIICHHs TaKKe

HCBCPCH. Takoe BbINOJHEHUE 3aJaHUS CJICaAyCeT OUCHUTD 3 GannaMu.

Ilpumep 2
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[Ipu mpoBepke JaHHOTO OTBETA SKCIEPTY cleAayeT oOpaTHUTh BHUMaHUE Ha
OIIMOOYHYIO TIOCTIEA0BATEIBHOCTD IEHCTBUIM SK3aMEHYEMOT0 Ha 3aKIIOYUTEILHOM
srame peweHus 3aganud. IlodtomMy oOTMeTKka 3a  BBIIOJIHEHUE 3aJaHUsd
BBICTABJSIETCA C Y4YETOM MPABUIIBHO BBIITOJHEHHBIX IIEPBBIX TPEX 3JIEMEHTOB —

3 Gama.
Ilpumep évinonnenus 3adanusn C5

Cnooscuwtit 3¢pup maccoit 30 2 noosepenym wienounomy cuopoausy. Ilpu
IMom noJiyueno 34 2 nampuegoii conu npeodenbHoll 00HOOCHOEHOU KUCIOMbL U

16 2 cnupma. Ycmanoeume MoaAeKyaAApHYIO hopmyy 3mozo Ighupa.

COACPKaHUEC BEPHOI'O OTBETA H YKA3aHMUHA 110 OLICHUBAHHWIO

0aJJIBI
(momyckaroTcst HHbIE (POPMYIIMPOBKH OTBETA, HE MCKAKAIOIIUE €T0 CMBICIT)

AJIEMEHTHI OTBETA.
1) coctaBneHO ypaBHEHUE THPOIN3a 3pupa B 00LIEM BUIE, HAIlIEHO
KOJIMYECTBO BEIIECTBA €IKOTO HATpa:

RCOOR’ + NaOH — RCOONa + R’OH

m(NaOH) = (34 + 16) — 30 = 20 r uiu n(NaOH) = 20/40 = 0,5 moub

2) omnpenieneHa MoJsipHas Macca adupa:

u3 ypaBHeHus cieayet, uro n(RCOOR’) = n(NaOH) = 0,5 monb, Toraa
m(RCOOR’) = m/n = 30/0,5 = 60 r/mob

3) onpezieneHa MosekyspHas Gopmya adupa:

m(R; + Ry) =60 — 12 — 32 = 16 r/mMmo0nb, crieJOBaTEIHHO MU MOTYT OBITh
toibko atoM H u metuir CH,

dopmyna apupa HCOOCH;,

OTBET HpaBHHBHBIﬁ u HOJ'IHBIﬁ, BKJIIOYAa€T BCC HA3BAHHBIC BBIIIC
QJICMCHTHEI.

IIpaBUJIbHO 3aIlMCaHbl ABa 3JICMCHTA OTBCTA. 2

IIpaBUJIbHO 3aITMCAaH OJIUH 3JICMCHT OTBCTA. 1

BCC DJICMCHTBI OTBCTA 3alIMCaHbl HCBEPHO. 0

Maxcumanvroiu 6aun 3
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Ilpumep 1
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= (34+16) - 20= 201.
nNa QL) ~ %Ovm - 0,5 faftio,
A?GPUPQ)- Ny MaOU) = O & RaotAdse
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HepBBIe ABa 3JICMCHTA OTBCTA BBIIOJHCHBI 9K3AMCHYCMbBIM B COOTBCTCTBUHU C

06pa3110M orBeTa. llocnemHuii SJIEMEHT OTBETa JOTMYECKH HE 3aBCPIICH, HO

9K3aMEHYEMBIN TMOJIyYUJI BEPHBIN OTBET MpaKTHYecku nmomdopom. Takoil cmocod

PCUICHUA BO3MOXKCEH, IIOOTOMY 3a BBIIIOJIHECHUEC 3a1daHN BBICTABIICH MaKCHUMAaJIbHBIN

oayut — 3.
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Ipunoowcenue 1

O0600mennbiii ni1an Bapuanra KUM EI'J 2014 roxa
no XUMMHNU

Obo3nauenue 3a0anuii 6 pabome u o61anke omeemos: A — 3a0anus ¢ blOOPOM
omeema, B — 3adanua c kpamxum omeemom, C — 3a0auus ¢ pazeepHymvim

omeemom.

Obo3nauenue 3a0anuii 6 cOOmeemcmeuu ¢ ypoeHem cioxcHocmu: b — zadanus
0a306020 ypoeHus ciroxcuocmu, Il — 3a0anusi nogvluleHHO20 YPOBHS ClodHCHOCU, B
— 3A0aHUsL 8bICOKO20 YPOBHSL CIOHCHOCTIU.

Kozpr
8 [Tpu-
IIpOBE- Makec.
O60- Ypo- MEpHOE
psieMBIX 0an
3Haue- Konmsl | BeHb BpeMsI
3IIeMeH- 3a BbI-
HHE [IpoBepsieMble AIIEMEHTBI Tpebo- |CIOXK- BBITIOJI-
No TOB . oJ-
3aj1a- CO/IepIKAHUS BaHUN |HOCTH HCHUS
cojepKa- HCHUE
HHS B 3aj1a- 3aja-
HHUS TI0 3ajma-
pabote HUS HUS
Koaudu- HUS
(MuH.)
KaTopy
Yacrs 1
1 Al | CtpoeHue neKkTpoHHbIX | 1.1.1 1.2.1 b 1 2
000JI04EK aTOMOB JJIEMEHTOB 2.3.1
MEPBbIX YETHIPEX MEPUOJOB: S-,
p- U d-32JI€MEHTHI.
OnexTpoHHass  KOH(UTrypaus
aToma. OcHoBHOE u
BO30YKJIEHHOE COCTOSIHHE
aTOMOB
2 A2 | 3aKOHOMEPHOCTH n3MeHenus | 1.2.1 1.2.3 b 1 2
XUMHUUYECKUX CBOWCTB 3JIEMEHTOB
U UX COECOUMHEHMI MO Nepuoaam
Y TpyIIam
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A3

OOmas XapaKTepUCTUKA
metaiuioB [A-IIIA rpynn B
CBS3M C HUX TMOJOXKEHHEM B
NEPUOINYECKON cUcTemMe
XUMUYECKUX AJIEMEHTOB
JI.N. MengeneeBa u ocoOeH-
HOCTSIMU CTPOEHUS UX aTOMOB.

XapakTepuCTUKa  NEPEXOAHBIX
AJIEMEHTOB — MEAH, LHHKA,
Xpoma, Kejeza — 10 HUX
IIOJIOKEHUI0 B NEPUOJNYECKON
CUCTEME  XUMHUYECKUX  dJie-
MeHTtoB .M. MeHnneneeBa wu
OCOOEHHOCTSIM ~ CTPOCHHSI  UX
aTOMOB.

OOmmast xapakTepuUCTHKa HeMe-
tamoB  IVA-VIIA rpynn B
CBS3M C HUX TMOJOXKEHHEM B
NEePUOINYECKON cUCTEME
XUMHUYECKUX AJIEMEHTOB
JI.U. MenpgeneeBa u  0coOeH-
HOCTSIMHM CTPOEHHSI MX aTOMOB

1.2.2
1.2.3
1.2.4

24.1
2.3.1

A4

KosanenTnas XAMUYECKas
CBSI3b, €€ PAa3sHOBUAHOCTU W
MEXaHHU3MBbI o0pa3oBaHMUs.
XapaKTepUCTUKA KOBAJIEHTHOM
CBs3U (MOJISIPHOCTh M SHEPTHUS
CBSI3H). HNonHas CBSI3b.
Merannuueckas CBSI3b.
Bonoponnas cBs3b

1.3.1

222
242

AS

DIEeKTPOOTPUIIATETHHOCTD.
CrenieHp OKHCJICHHUS 5|
BAJIEHTHOCTH XAMHAYECKHAX
9JIEMEHTOB

1.3.2

A6

BemecTtsa MoOnekynspHOro u
HEMOJIEKYJIIPHOTO CTPOCHHUS.
Tun KPUCTAILUIMYECKOMN
pelmeTku. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT MX COCTaBa M
CTPOEHUS

1.3.3

222
243

53




7 A7 | Knaccudukanus 2.1 1.3.1

HEOPraHUYEeCKUX BEIIIECTB. 33 2.2.6
HomeHnkiatypa HeOpraHm4ecKux
BEIECTB (TpuBHANIbHAS u
MEXTyHapO Has ).
Knaccudukanusa opranmdeckux
BEIECTB. Homenknarypa
OpraHNYeCKUX BEILIECTB
(TpuBHAJIbHAS "
MEKIyHApOIHAs )

8 A8 | XapakTepHble Xumuyeckue | 2.2 232
CBOMCTBa MPOCTHIX BemecTB- | 2.3
METaJJIOB: HICJIOYHBIX,
HIEJIOYHO3EMENbHBIX,

ATIOMUHUS; NEePEXOAHBIX
METaJIOB: MEAH, IIMHKA, XpoMma,
xKenesa.

XapakTepHble XUMUYECKHE
CBOMCTBa MPOCTHIX BEIIECTB-
HEMETAJUIOB: BOJIOpO/A,
rajJjlor€HoB, KHUCJIOPOJa, CEpHI,
azota, ¢ocdopa, yriepona,
KPEMHHS

9 A9 | XapakTepHble xumuyeckue | 2.4 233
CBOMCTBAa OKCHJIOB: OCHOBHBIX,
aM(pOTEPHBIX, KHCIOTHBIX

10 | AIO | XapakrtepHbie XUMHU4eckue | 2.5 2.3.3
CBOMCTBA OCHOBAHHUM u| 2.6
amM(pOTEPHBIX TUIPOKCUIOB.

XapaxkTepHble XUMHUYECKHUE
CBOWCTBA KHUCIJIOT

11 | All | XapakrepHbie xumuueckue | 2.7 233
CBOWMCTBA  COJIEM:  CPEIHHX,

KHUCJIBIX, OCHOBHBIX;
KOMIUIEKCHBIX ~ (Ha  mpumepe
COCIMHEHUN  alIOMUHUA |
IIMHKA)

12 | Al2 | B3aumocBsI3b HEOpPraHuyeckux | 2.8 2.3.3
BEILIECTB 243

54




13

Al3

Teopus CTpOEHHST OPraHUYECKUX
COCAUHEHUW: TOMOJIOTHS U
uzoMepusi  (CTpyKTypHas
POCTPaHCTBEHHAs1). BzaumuHoe
BIIMSIHUE aTOMOB B MOJIEKYJIaX.
Tunbel  cBsi3ed B MOJIEKyJax
OpPraHUYECKUX BEILIECTB.
I'ubpuanzamnms ATOMHBIX
opOutaneit yrinepoma. Pammxan.
DyHKIMOHAJIbHAS TpyIIa

3.1
3.2

1.2.1
1.2.2
223
2.2.7

14

Al4

XapaxkTepHble XUMHUYECKHUE
CBOMCTBA YIJIEBOJIOPOJIOB:
QJIKAHOB, LUKJIOAJIKAHOB,
QJIKEHOB, JUEHOB, AJKHUHOB,
apOMaTUYECKHUX YTJIEBOAOPOIOB
(6en3o01a 1 TOJIyOJIA)

34

234

15

AlS

XapakTepHble XUMUYECKHE
CBOIiCTBa npeaeTbHBIX
OJIHOATOMHBIX M MHOTOAQTOMHBIX
CIUPTOB, PeHosa

3.5

234

16

Al6

XapaxkTepHble XUMUYECKUE
CBOMCTBA aJIbJICTUIOB,
peneIbHbBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(PUPOB.
buonornyeckn Ba)KHBIC
BEIIECTBA: KUPBI, Oenku,
YTIIEBOABI (MOHOCaxapupl,
Jycaxapuibl, oJIMcaxapu/ibl)

3.6

234

17

Al7

OcHOBHBIE CTIOCOOBI MONYYECHUS
YIJIEBOAOPOIOB (B
nabopaTopun).

OcHOBHBIE CTIOCOOBI MOY4YECHUS
KHUCIIOPOJICOAEPKAIIUX
coenuHeHui (B maboparopun)

4.1.7
4.1.8

1.3.4
2.5.1

18

Al8

B3anmocBs3b yriieBogopoJ0B U
KHCJIOPOJACOIEPIKAITUX
OPraHUYECKUX COCTMHEHUN

3.9

234
243

19

Al19

Knaccudukanmsa  XumMudeckux
peakuuMii B HEOPraHWUYECKOM U
OPraHUYECKON XUMHH

1.4.1

2.2.8

20

A20

CkopocTh peakuuu, ee
3aBUCHUMOCTh OT  Pa3lIUYHBIX
dakTopoB

1.4.3

245

55




21

A2l

OOpatumble U HEOOpaTUMBIE
XUMUYECKHE pEeaKIvH.
XuMH4ecKoe paBHOBECHE.
CMmemieHue paBHOBECUS  IOJ
neiicTBueM Pa3IUYHbBIX
dbaxkTopoB

1.4.4

245

22

A22

DNEeKTpoIuTHYECKas
JUCCOLMAIUS  JIEKTPOJIUTOB B
BOJHBIX pacTBopax. CUIIbHbBIE U
CJ1a0bIe ANEKTPOJIUTHI

1.4.5

23

A23

Peaknuu nonHoro oomena

1.4.6

244

24

A24

[IpaBuna paboThI B
naboparopun.  JlaGopaTtopHas
nocynaa U o0opy0BaHUE.
[IpaBuna OGe30macHOCTH MpHU
paboTe ¢ eIKUMH, FOPIOYUMU U
TOKCUYHBIMU BEILIECTBAMU,
cpencTBaMu  OBITOBOM XWUMUM.
Hayunsie METO/IbI
UCCIIEIOBAHUS XUMHUYECKUX
BEIIECTB W IIPEBPAILCHUM.
Metoabl paznaesieHuss cMecen u
OYKCTKH BELLECTB.
KauecTBeHHBIE  peakuuMu  Ha
HEOPTaHUYECKUE BEIIECTBA U
VOHBI. WNnentudukarms
OPraHUYECKUX COCTUHEHUN

4.1.1
4.1.2
4.14
4.1.5

1.3.2
224
2.5.1

25

A25

[TonsiTve 0  METAJTypruu:
olme crnocoObl  MOTy4YEeHUS
metaiioB. OOmMe  HaydHbIE
TPUHLIUIIBI XUMHUYECKOTO
IpOU3BOJACTBA (Ha  MpuUMepe
OPOMBIIUIEHHOTO  TOJIyYEHUS
aMMHMaKa, CEpHOM  KHUCIIOTHI,

MeTaHoJIa).

XUMUYECKOE 3arps3HEHUE
OKpyXXarole cpeapl H  ero
MOCJIEACTBUSI. [Ipuponnsie
HUCTOYHUKH YIJIEBOJOPOIOB, HX
nepepadoTKa.
BricokomonexysipHbie
COEIUHEHM. Peakuun
MOJIUMEPU3AITUU u

NOJMKOHAeHcanuu. llonmumepsr.
[I;macTmaccel, BOJIOKHA, KAy9yKH

4.2.1
422
4.23
424

1.3.3
1.3.4

56




26

A26

Brruncnenune MacChl
PacTBOPEHHOTO BEIIICCTBA,
COZEpKaILETrOCs B
ONPENEICHHON Macce pacTBopa ¢
M3BECTHOM MaccOBOU H0Jen

4.3.1

252

5-7

27

A27

Pacuersl 00BEMHBIX OTHOLIEHUH
ra3oB pu XUMUYECKUX
peakiusax. TernoBoit 3ddext
XAMHUYECKON peaxkuuu.
TepMOXUMUYECKUE YpPAaBHEHUS.
Pacuetst TemmoBoro addexra
peaKkuu

432
4.3.4

252

28

A28

Pacuersl Macchl BemiecTBa WU
o0beMa ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce
Wi  o0beMy  OAHOTO W3
YY4acTBYIOIIUX B pPEAKIUU
BEIECTB

433

252

Yacrtp 2

29

Bl

Knaccudukanus
HEOPTaHUYECKUX BEILIECTB.
Knaccudukanus u
HOMEHKJIaTypa  OpraHUYEeCKUX
COE€IMHEHUN

2.1
3.3

228

30

B2

DJIEKTPOOTPULIATEBLHOCT.
Crenenn OKHCJICHHUS u
BaJICHTHOCTh XUMHUYECKUX
AJIEMEHTOB.

Peakmnunu OKHCJIMTEIILHO-
BOCCTaHOBUTENBHBIE. Koppo3us
METAJIJIOB M CIIOCOOBI 3aI[UTHI OT
HEe

1.3.2
1.4.8

2.2.1
2.2.5

5-7

31

B3

ONeKTpoJiu3  pPACIUIaBOB M
pacTBOpoB  (cojei, mIeIoueH,
KHCJIOT)

1.4.9

1.1.3
2.2.5

5-7

32

B4

['maponus comei.
Cpena  BOAHBIX  PACTBOPOB:
KHUCJas, HeUTpajabHasi, IeJ04Has

1.4.7

224

57




33

B5

XapakTepHble XUMUYECKHE
CBOMCTBA HEOPraHUYECKUX
BEILIECTB:

—  OpOCTBIX  BEIIECTB  —
METAJIJIOB: HIEJOYHBIX,
HIEJT0YHO3EMENbHBIX,
ANFOMHUHUS, NEPEXOIHBIX
METAJJIOB (MelIH, [IMHKA, XpoMa,
Kenesa);

— IPOCTBIX BEIIECTB — HEMe-
TaJUIOB: BOJOpPOAA, TaJOr€HOB,
KHUCTIOpOJia, cepbl, a3zora, (¢oc-
dopa, yriaepoaa, KpeMHUS;

— OKCUJIOB: OCHOBHBIX, amdo-
TE€PHBIX, KUCJIOTHBIX;

— OCHOBaHMH W aM{QOTEepHBIX
TUAPOKCUIOB;

— KHUCJIOT;

— COJEN: CpEeNHUX, KHCIHbIX,
OCHOBHBIX; KOMIUIEKCHBIX (Ha
npumMepe COEIUHEHNN
AJIOMHUHUS U 1TUHKA)

2.2
2.3
24
2.5
2.6
2.7

233

34

B6

KagecTBennble  peakuuu  Ha
HEOPraHUYEeCKHE BEUIeCTBA U
WOHBEIL. Nnentuduxarus
OPraHUYECKUX COCTUHEHUM

4.14
4.1.5

2.5.1
224

35

B7

XapakTepHble XUMUYECKHE

CBOMCTBA yIIEBOAOPO/IOB:
AJIKaHOB, UKJIOQJIKAHOB,
QJIKEHOB, JUEHOB,  AJKHUHOB,
apOMaTUYECKUX YTIEBOAOPOIOB
(6enzonma u Tomyona). MoHHbBIN
(npaBuno B.B. MapkoBHUKOBA)
U PpaguKAIbHBIA  MEXaHHU3MBI
pEaKIui B OPraHu4eCKO XUMHH

3.4
1.4.10

234
244

36

B8

XapakTepHbIE XUMUYECKHE
CBOMCTBA IpEIEIbHbIX
OJTHOATOMHBIX U MHOI'OAaTOMHBIX
COUPTOB, (eHOJIA, aIbAETUIOB,
IIPENEIIbHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(UPOB

3.5
3.6

234

58




37

B9

XapakTepHblE XUMUYECKHE
CBOMCTBA a30TCoIepKAIIMNX
OpPraHUYECKUX COCIMHECHHN:
aMUMHOB U aMUHOKUCJIOT.
buonornyeckn Ba)KHBIC
BEILECTBA:  JKUPBI, YIJIEBOJbI
(MOHOCaxapupl, JUcaxapuibl,
MOJICAXAPUJIBI ), OCTIKU

3.7
3.8

234

5-7

Yacrts 3

38

Cl

Peakuun OKHUCJIUTEIILHO-
BOCCTaHOBUTENBHBIE. Koppo3us
METAJIJIOB U CIIOCOOBI 3aLUTHI OT
Hee

1.4.8

225
244

10

39

C2

Peakiunu,
B3aUMOCBSI3b
KJ1acCOB
BCIIICCTB

MOATBEPKAAIOIINE
Pa3JIMYHbBIX
HEOPTraHUYECKUX

2.8

233
243

10

40

C3

Peakuumn,
B3aUMOCBS3b
COEIMHEHUN

MOATBEPKIAOLINE
OpraHUYeCKUX

3.9

234
243

10

41

C4

Pacuersr  maccel  (0Obema,
KOJIMY€eCTBa BEIIECTBA)
IPOJIYKTOB PEAKIMH, €CIH OJHO
U3 BEIIECTB JIaHO B U30BITKE
(uMeeT TPUMECH), €CIU OJHO
U3 BEIIECTB JaHO B  BHUJE
pacTBOpa €  OMNpEIEeIeHHOU
MacCOBOU J0JIEW PACTBOPEHHOIO
BEIIECTBA.

Pacuersr MAacCOBOU 1581071
00beMHOU pi (o315 BBIXOJIa
MIPOyKTa peaKiuu oT
TEOPETUUECKH BO3MOXKHOTO.
Pacuersr MAacCOBOU J0JIA
(macchr) XUMHUYECKOTO
COEJIMHEHMSI B CMECHU

4.3.5
4.3.6
4.3.8
439

252

10

42

C5

Haxoxnenue MOJIEKYJIAPHOMU
dbopmyIIbl BellecTBa

4.3.7

252

B

10

Bcero 3aganuii — 42, u3 HUX 10 TUmy 3aaanuii: A —28, B—-9, C-5.

MakcuMalibHBIN MEPBUYHBIN OaJl 32 paboTy — 65.

O61ee BpeMst BeINoJIHEHHUs! paboThl — 180 MuH.

59




