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Cnenndukanus
KOHTPOJIBHBIX H3MEPUTEIbHBIX MATEPHAIOB
AJ1s nposefeHus B 2012 rogy e1MHOro rocyiapcTBEeHHOr0 3K3aMeHa
no XUMHUHA

1. HazHayeHHe KOHTPO/IbHBIX H3MePHTEIbHBIX MaTepuaios EI'D

Enunblil rocynapcTBeHHBIN SK3aMeH MO XMMHUH MTPOBOJUTCS C UCTIOJIb30BaHUEM
CHUCTEMBl CTaHAApPTU3UPOBAHHBIX KOHTPOJIBHBIX HM3MEPUTENBHBIX MAaTEepUAIOB
(KHM).

KoHTponbHble U3MepHUTENbHBIE MaTepualbl pa3pabaTbiBalOTCS B BHUIE
BapHMAHTOB  3K3aMCHALIMOHHOH  paboThl.  Kaxknplii  BapuaHT  BKJIHOYaeT
YHOPSIOYEHHBIN HA0Op 3alaHui, CTAaHIAPTHU3UPOBAHHBIX MO (GopMme MpenbsBICHHUS
YCIIOBHSA U BHIY TpeOyeMOro OTBETa, IO CTEHCHH CIOKHOCTH M CIocobaM OLEHKH
UX BBIIOJHEHMS, a TAKXKe YKa3aHUs IO BBIIOJHEHHIO paboThl B LIEJIOM, €€ YacTeil u
OTIENbHBIX 3aaHuil. O0sS3aTeIbHBIM CONPOBOXACHUEM BapuanToB KM sBnsercs
CHCTEMa OLICHWBAHUS BBITIOJHEHUS 3aJIJaHUH (OTBETHI U KPUTEPHH OLICHUBAHUS ).

KoHTponbHbIE M3MEpHUTENbHBIE MaTepUaibl NPU3BaHbI YCTAHOBUTH YpPOBEHB
OCBOGHHSI ~ DJK3aMEHYEeMBIMH  00pa3oBaTesbHBIX  mporpamMMm  DenepanbHOro
KOMIIOHEHTa TOCYIAPCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIETO ¥ CpexHero
(mmosrHOTO) 001IEero 00pa30BaHMS 0 XUMHH.

Pe3ynpTaThl €IMHOrO rocyJapCTBEHHOTO SK3aMeHa IO XHMHM HpPU3HAIOTCS
00pa3oBaTeNbHBIMU YUPSKACHUSAMH CPEIHET0 MPO(eCCHOHATBHOT0 00pa3oBaHus U
00pa3oBaTeNbHBIMI YUPEKACHUSAMH BBICHIETO ITPO(ECCHOHATBHOTO 00pa30BaHUS
KaK pe3yJIbTaTbl BCTYMUTEILHBIX HUCIIBITAHUH 110 XUMUH.

2. lokyMeHTbI, onpeaeasiiomue cogepxanne KUM EI'D

Conepxxanne KHUM EI'D ompenensiercs Ha ocHoBe @DenepalibHOTO
KOMIIOHCHTa TOCYJapCTBEHHBIX CTaHAAPTOB OCHOBHOIO OOINETO W CpEIHEro
(monHoOTO) OOIIEr0 OOpa3zoBaHus MO xUMHM (Tpuka3 MwuHoOpazoBanus Poccuu
ot 05.03.2004 Ne 1089).

3. O6mue noxoasn! k pazpadorke KUM EI'D 2012 roaga no xumuu

Pazpadorka KM EI'D 2012 roma mo XMMHH OCYIIECTBISUIACH C yYETOM
OOIMX MOJOKCHUH, BBIABICHHBIX HAa OCHOBE AaHAIM3a pE3yIbTaTOB 3K3aMEHa
npeapaymux jgeT. CyTh TaHHBIX MOJIOKEHUH COCTOUT B CIIEAYIOIIEM.

e KUM opueHTupoBaHbl Ha MPOBEPKY YCBOCHHSI CHCTEMBI 3HaHUM,
KOTOpasi paccMaTpHBAaeTCs] B KadyeCTBE HHBAPHAHTHOTO SApa COICPIKaHUS
JEHCTBYIOIMX IporpaMM MO XHMHH OO  00ImeoOpa3oBaTeNIbHBIX
yupexzaeHui. B cranmapre 3Ta cucrema 3HaHMH IIpeACTaBlIe€Ha B BUJIE
TpeOOBaHMI K TIOArOTOBKE BBIMYCKHUKOB. C JaHHBIMH TpPeOOBaHUSAMHU
COOTHOCUTCSI ypoBeHb npenbsBieHus B KHWM mnpoBepseMbIX 3J€MEHTOB
COJEpIKaHUsL.
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e KHUM mnpusBanbsl oOecneyuBaTh BO3MOXKHOCTH An((hepeHIHMPOBAHHOM
OIIEHKW YYeOHBIX JOCTHXKCHUH BBHIMyCKHUKOB. B 3THUX Iemsx MpoBepka
YCBOGHHUSI OCHOBHBIX 3JIEMEHTOB COJIEPXKaHHs Kypca XHMHHU OCYIECTBIISETCS
Ha TPeX YPOBHSX CIOXKHOCTU: 0OA3060M, NOBBIUEHHOM U BbICOKOM. Y UeOHBIH
MaTepHai, Ha OCHOBE KOTOPOTO CTPOSITCS 3aJaHUsl, OTOMPAETCS MO MPU3HAKY
€ro 3HAYUMOCTH JUII 00mIeoOpa30BaTEIbHOW ITOATOTOBKH BBITYCKHHKOB
cpenaHei (OJTHOM) IIKOJIBL.

e BrimonHeHnue 3a1aHui MpeaycMaTpUBaET OCYIIIECTBIICHUE
JK3aMEHYeMbIM  ONpENeNeHHBIX  JCWCTBHI,  HampuMep:  BBISBISTH
KITacCU(UKAIIMOHHBIC MPHU3HAKKA BENICCTB W PEAKIWH; ONPENelsiTh CTEICHb
OKHCJICHUSI XMMHYECKHUX DJEMEHTOB 10 (opMynaM HX COEAMHEHMH;
OOBSCHATH CYHNIHOCTh TOTO WJIM HHOTO IIpOLEcca, B3aMMOCBS3HM COCTaBa,
CTPOEHHSI W CBOWMCTB BENIECTB. YMEHHE OCYIIECTBISTH pa3zHOOOpa3HbIe
JIEHCTBHS TIPU BBIMOJIHEHUHN pabOTHl pACCMATPHBACTCS B KAYECTBE MOKa3aTels
YCBOCHHUS M3YUEHHOI'0 MaTepuaia ¢ HeoOX0AUMON TITyOHHON TOHUMaHMS.

e PaBHOIICHHOCTh  BCEX  BApUAHTOB  93K3aMCHALIMOHHOH  pPabOTHI
obecrieunBaeTcsi CTPOTMM COOJIOIEHHEM OJMHAKOBOTO COOTHOIIEHHS YHCIIA
3a/laHuil, TIPOBEPSIOMIMX YCBOCHHE OCHOBHBIX JJIEMEHTOB COJCPIKaHUS
Pa3IMYHBIX Pa3/IeNIoB Kypca XUMHUH.

4. Ctpykrypa KUM EI'D 2012 rona

Kaxzplit BapuaHT 3K3aMEHAILMOHHOM paboThl, COCTABIIEH 10 €AMHOMY ILIaHy:
COCTOMT W3 Tpex uvacted W BrimwouaeT 43 3amanus. OpuHakoBeie 1o (opme
MPEACTaBICHUS W YPOBHIO CIIOKHOCTH 3aJIaHHs CTPYIIIHMPOBAHBI B ONpENEIeHHOM
9acTH PabOTHI.

Yacte 1 comepxur 28 3amaHuii ¢ evibopom omeema, 6a308020 YpOBHA
cnoxcnocmu. Ix o603HavyeHue B padore: Al; A2; A3; A4; ... A28.

UYactp 2 conepxut 10 3apanuii ¢ kpamkum omeemom, nOBbIULEHHO20 YPOBHS
cnoxcHocmu. Ix o6o3Havenue B padore: B1; B2; B3; ... B10.

YacTb 3 comepkuT 5 3ajaHMil ¢ pazeepHymviM 0MeEemom, 8biCOKO20 YPOBHS
cnoochocmu. Ix obo3nauenue B padore: C1; C2; C3; C4; CS.

OOmiee TpencTaBlICHUE O KOJNMYECTBE 3aJaHUil B KaXJIOW W3 4YacTe
9K3aMEHAIMOHHOW paboThI naeT Tabuuna 1.
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Tabnuya 1
Pacnpeoenenue 3a0anuti no uacmsam 3K3aMeHayUOHHOU pabomol
U YPOBHIO CILOICHOCU

% MaKCUMaJILHOTO
Tun 3aganuii MIEPBUYHOTO Oasia
u MakcuMaabHBIN 3a TaHHYIO 9acTh
Yactu Yucmo .
. YpOBEHb TIePBUYHBIN paboThI OT 00IIEro
paboThl | 3amaHMid
CIIOKHOCTH Oamt MaKCHMaJIbHOTO
MIEPBUYHOTO Oasa —
65
Yacrs 1 28 C Be1OOpOM 28 43,1%
OTBETA,
6a30BOr0
YPOBHS
CII0)KHOCTH
Yacrs 2 10 C kpatkum 18 27,7%
OTBETOM,
[TOBEIIIIEHHOTO
YPOBHS
CIIOKHOCTH
Yacrs 3 5 C pa3BepHyTHIM 19 29,2%
OTBETOM,
BBICOKOT'O
YPOBHS
CIIOKHOCTH
Hroro: 43 65 100%

3amgaHus ¢ eblOOpom omeema TIOCTPOSHBI HA MaTepHaje NMPaKTHYECKH BCeX
BOXHEUIUX pa3/eNoB IIKOJBHOTO Kypca XMMHUU. B cBoelf COBOKYMHOCTH OHH
MPOBEPSIIOT Ha 0Aa30BOM YPOBHE YCBOCHHE 3HAUUTEIHHOTO KOJIMYECTBA DJIEMEHTOB
conepkanust (42 u3 56) U3 Bcex colepkKaTeNbHBIX 0JIOKOB: « TeOpeTHUECKIEe OCHOBBI
xuMumn», «Heopranuueckass xumusy, «OpraHndeckasl XuMus», «MeToabl MO3HAHUS
B XUMHUH. XUMUS U )KU3ZHBY.

BrimonHeHne 3aiaHuil ¢ 8bl00poM omeema TPENNonaraeT HCIOIb30BaHHUE
3HAHWH JUTS TIOATBEPXKICHHS MPABUIBHOCTH OJTHOTO U3 YETHIPEX BAPHAHTOB OTBETA.
OTnuuue NpeAsokKEeHHBIX PAa3HOBUAHOCTEH TaKMX 3aJaHUIl COCTOMT B aJTOPUTMAx
MIOMCKA MPABUIBHOTO OTBETA.

3amaHus ¢ KpamKkum omeemom TaKkXKe TMOCTPOEHBI Ha MaTepHaie BaKHEHIINX
pa3ienoB Kypca XHMHH, HO B OTJIMYME OT 3aJaHuid ¢ BBHIOOPOM OTBETa
OpPUEHTHPOBAHBl Ha INPOBEPKY YCBOEHUs D3JIEMEHTOB COAEP)KaHUS HE TOJBKO Ha
06a30BOM, HO U IPO(HITBEHOM YPOBHSIX.
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XUMMS, 11 knace 5

BrinonHenne Takux 3aJjaHui peanosaraeT:

a) OCYIISCTBICHHWE OOINBINEr0 YWciIa YYeOHBIX NSHCTBUI, YeM B cllydae
3aJlaHui ¢ BLIOOPOM OTBETA;

0) ycTaHOBIICHHE OTBETa M €r0 3aliCh B BUIE HA0Opa Yuces.

B sk3aMeHaIMOHHOW paboTe MPEIVIOKEHBI CIEAYIOINEe Pa3HOBHIHOCTH
3aJaHUH ¢ KPAMKUM OMBEmom:

— 3a0aHus HaA YCMAHOGIEHUe COOMBEMCMEUS NO3UYUL, NPeoCmAasIeHHbIX

8 08YX MHOJICECBAX.
— 3a0aHus HA 8bIOOP HECKONLKUX TIPABUIBHBIX 0Mmeemos N3 MPeAIoKeHHOTO
MIEPEYHSI OTBETOB (MHOMCECMBEHHbIN 8b1O0D).

— pacuemmvie 3a0auul.

3aganHus ¢ pazeepHymviM OmeemoM B OTIIMUNE OT 3aJaHAH IBYX MPeIbIIyIINX
TUTIOB MPEIYyCMATPUBAIOT KOMILUICKCHYIO TPOBEPKY YCBOCHHMS Ha MPOGUIEHOM
YPOBHE HECKOJNBKMX (JIByX M 0o0Jjiee) 3JIEMEHTOB COJEPXKAHUS M3 Pa3IUYHBIX
cofep)kaTenbHbIX 070K0B. OHM OAPA3AEIAIOTCS Ha CIeIyONIe pa3HOBUIHOCTH:

—3@0anus, TPOBEPSIONINE YCBOCHHWE BAXHEHIINX HIICMEHTOB COIEPIKAHUS,

TaKuX, HaIPUMep, KaK «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUIY;

—3a0anusi, TIPOBEPAIOLIME YCBOCHHWE 3HAHMH O B3aUMOCBS3M BEILECTB

pa3NMYHBIX KjaccoB (HAa MpuUMepax TMPEBPAIICHUH HEOPraHWYeCKuX M

OpPTraHMYECKHX BEIICCTB);

— pacuemmvie 3a0aqu.

3aganHus ¢ pazsepHymvlym omeemom OpUSHTUPOBAHBI HA TPOBEPKY YMEHHIA:

— 00bAcHAMb  OOYCIIOBICHHOCTh CBOMCTB W IIPUMEHEHHS BEIIECTB X

COCTaBOM M CTPOCHHMEM, XapaKkTep B3aHMMHOTO BJIMSHHS aTOMOB B MOJICKYJaxX

OpPTraHMYECKUX COEAMHEHHMH, B3aHUMOCBSI3b HEOPTAaHMYECKUX U OPraHUYECKUX

BEIIECTB, CYIIHOCTb W 3aKOHOMEPHOCTh NPOTEKaHHWsS HW3YyYSHHBIX THIIOB

peaxuuii;

— npo8ooums KOMOMHUPOBAHHBIC PACUCTHI M0 XUMUYECKUM YPaBHEHUSIM.

5. Pacnpenenenne 3aganuii KMM EI'D mno cogepxkaresibHbIM 0OJi0Kam/
coep:KaTeJbHbIM JUHUAM, BUIAM YMEHHUIl U criocodaM aeiicTBmii

[Ipu ompenenennn xommuectBa 3amannii KUM EI'D, opuenTHpoBaHHBIX Ha
MPOBEPKY YCBOCHHUS y4eOHOrOo Marepualia OTIENbHBIX OJIOKOB/COAEpKaTeIbHBIX
JIUHUH, YYUTBIBAJICS, MPEXKJIE BCEro, 3aHUMAEMbIi MMH OOBEM B Kypce XUMHH.
Hanpumep, npuHATO BO BHHUMAaHHE, YTO B CHUCTEME 3HAHHW, OMPEACISIONIMX
YPOBEHB MOJATOTOBKH BBITYCKHUKOB 110 XUMHH, Ba&YKHOE MECTO 3aHUMAIOT SJIEMEHTHI
coliep)KaHUsl JIBYX COJIepXkKaTellbHbIX OnokoB — «HeopraHudeckas Xumusi»,
«OpraHnyeckasi XUMHUs» U COJIEPXKATEILHOW JIMHUKM «XUMHUYecKas peakuus». [lo
9TOW MPUYUHE CyMMapHas J0Js 3aJaHui, TPOBEPSIOIINX YCBOCHUE UX COACPIKAHNUSA,
COCTaBWJIa B SK3aMEHAMOHHON padorte 65,1% or obmero uyucia BcexX 3aJaHU.
[IpeacraBieHre O paclpelelieHMHd 3aJaHuidl M0  COJCpXKaTeIbHBIM OJoKam/
COJIepIKaTENIbHBIM JIMHUSM JaeT Tabnuna 2.
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Tabauya 2
Pacnpedenenue 3a0anuii 3K3aMeHAYUOHHOU pAbOMbL NO COOEPHCAMENbHBIM
O10KaAM/COO0EepIHCAMENTbHBIM TUHUAM KYPCA XUMUU

Uucno 3ajaHuii B 4acTsax paboThl

Ne CopeprkarenbHble OJI0KH/ (mouis 3ananwmii B %)
/i COJICPKATEIIbHBIC JTMHUN BCA 1 2 3
paGora | yacTb 4acTh 4acTh

1 | Teopemuueckue 0CHO6bL XUMUU

1.1 | CoBpemMeHHbBIE TPEICTABICHUS O 1 1 - -
CTPOCHHHU aToMa (2,3%) | (3,6%)

1.2 | Ilepuoaudeckuit 3aKOH 31 2 2 - -
Tepuoanueckas cucrema | (4,7%) | (7,1%)
XUMHYECKUX 9JIEMEHTOB
JI.. MenneneeBa

1.3 | XuMuueckast CBSI3b U CTPOCHUE 3 3 - -
BEIECTBA (7%) | (10,7%)

1.4 | Xumuueckas peaxius 11 7 3 1

(25,6%) | (25%) (30%) (20%)
2 | Heopzanuueckas xumus 9 6 2 1

(20,9%) | (21,4%) | (20%) (20%)
3 | Opzanuueckas xumusn 8 4 3 1
(18,6%) | (14,3%) | (30%) (20%)

4 | Memoowt no3nanus ¢ xumuu. Xumus u JHcu3Hb

4.1 | DxcniepuMeHTAIIbHBIC OCHOBBI 3 3 - -
XUMHH. OcHOBHbIE cnoco6sl | (7%) | (10,7%)
TIOJTyYCHUS (B 11a60PaTOPHUN)
BayKHEHIIINX BCIIIECTB,
OTHOCSIIINXCS K W3yYeHHBIM
KJ1accam HEOPTraHMYECKHX u
OpPTraHMYECKHUX COCTMHCHUM

4.2 | O6mue MPEICTaBICHUS 0 1 1 - -
TIPOMBIIIICHHBIX cnocobax | (2,3%) | (3,6%)
MTOJTYYEHUS BAXKHEHIIINX BEIIECTB

4.3 | Pacuetsl o XUMHUYECKUM 5 1 2 2
¢dopmynam u ypaBHeHusM peakiui | (11,6%) | (3,6%) | (20%) (40%)

Hroro 43 28 10 5

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

CootBerctBue conepkanuss KUM EI'D oOmuM 1ensM oO0ydeHHs XHMHUU B
cpemHed ImiKoine oOecreuMBaeTCs TeM, UYTO MpeljiaraeMple B HHUX 3aIaHUs
NPOBEPSIOT, HApSAy C YCBOGHWEM DJICMEHTOB  COACPXKAHHS, OBJIAJICHHC
ONpeNeNIeHHBIMA  YMEHUSIMM M croco0amu  JeficTBUll, KOTOpbIE OTBEYaIOT
TpeOOBaHMSAM K YpPOBHIO MOATOTOBKM  BBIIYCKHHKOB. [IpencraBieHue o
pacmpeneneHny 3aJaHuil 0 BHOAM IIPOBEPAEMBIX YMEHHH M crocobam meiicTBHi
Jaet Tabsuna 3.
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Tabauya 3

Pacnpeoenenue 3a0anuti
10 8UOAM NPOBEPAEMBIX YMEHUL U CROCODAM Oeticmeutl

XNUMMUS, 11 knace

8

OCHOBHbBIC YMEHHUS U CIIOCOOBI
NEHCTBUN

Uucno 3aaHuii B 4acTsx paboThl
J10J1s1 3a1aHui B %)

BCSI 1 2 3
pabota 4acTh 4acTh | 4acTh

3namv/nonumamos:

Ba)KHEHIIINE XUMHUYECKHUE IIOHATUA,

4 4

1.2

OCHOBHBIC 3aKOHBI 1 TCOPHUU XUMHHU;

(92%) | (14,2%)
2 2

1.3

BayKHEHIIHE BCLICCTBA U MAaTCpUAJIbI.

(4,6%) | (7,1%)
1 1

(2,3%) | (3,6%)

Ymems:

2.1

Ha3vleams W3yYEHHBIE BEIIEeCTBa IO
TPUBHAJIBLHOW WM MEXIyHApOIHOU
HOMEHKJIATYPE;

2 1 1
4,6%) | (3,6%) | (10%)

2.2

onpedensmv/Kiaccupuyuposams:

BAJIEHTHOCTb, CTENEHb OKUCIICHHSA
XUMUYECKUX  OJIEMEHTOB,  3apsilibl
HWOHOB; BHJ XHMHUYECKHX CBSi3ed B
COCMHEHUSAX M THIl KPUCTANTNYECKON
PEIIETKH; XapaKTep CpPeAbl BOAHBIX
PacTBOPOB BEIECTB; OKHUCIUTENb H
BOCCTaHOBUTEINb;  IPUHAAJIEKHOCTD
BEIECTB K Pa3IUYHBIM  Kjaccam
HEOPraHWYEeCKUX W  OPraHn4ecKuX
COEUHEHUH; TOMOJOTHM U H30MEPBI;
XUMHUYECKHE peaxuun B
HEOPTraHWYECKOM U  OpraHnyeckoit
XuMUd (IO  BCEM  W3BECTHBIM
KJIacCU(UKAIMOHHBIM MPU3HAKAM);

6 4 2
(14%) | (143%) | (20%)

2.4

00BACHAMb:  3aBUCHUMOCTb  CBOMHCTB
XMMUYECKUX  JJIEMEHTOB U  HUX
COEAMHEHUN OT IMOJIOKEHUS JIEMEHTa
B Ilepuognueckoin cucreMe
J.1. Menneneena; MIPUPOLLY
XUMHYECKOM CBSI3U (MOHHO,
KOBAJICHTHOM, METaJUTHIECKOMH,
BOJIOPOJIHO); 3aBUCHMOCTb CBOMCTB
HEOPraHW4YeCKUX U  OPraHu4ecKux
BEIIECTB OT MX COCTaBa M CTPOCHMUS,;
CYILIHOCTh U3yUYEHHBIX BUJIOB
XUMUYECKUX peaxuuit
(27EKTPONUTHYECKON  AUCCOLMALIUH,
HOHHOTO OOMEHa, OKHCIHTEIBHO-
BOCCTAHOBUTENBHBIX) M COCTABIATH
UX YpaBHEHHS; BIMSHUE DPA3IHMUHBIX
(akTOpOB Ha CKOPOCTH XHMHUYECKOH
peaxkuuu u Ha CMELICHUE
XMMUYECKOTO PaBHOBECHS;

10
(23,3%)

7
(25%)

1
(10%)

2
(40%)

25

NAAHUPOBAMB/NPOBOOUD:
9KCIIEPUMEHT 10  TOJYYCHHI0 U
pacro3HaBaHUIO BOKHEUIIUX
HEOPTraHWYECKUX W  OPraHnYecKuX
COEIMHEHUH, ¢ Y4ETOM
IPUOOPETEHHBIX 3HAHUN O HpaBUIIaX
Oe3omacHOW paboOThI C BELIECTBAMHU B
nabopaTopuu M B OBITY; BBIYHCICHHS
0  XUMHYECKHM  opMmynaM |
YpaBHEHUSIM

6
(14%)

1
(3,6%)

3
(30%)

2
(40%)

Hroro

43
(100%)

28
(100%)

10
(100%)

5
(100%)

23

Xapaxkmepuzoeams:
s-, p- ¥ d-dNEeMEHTBl TO0 WX
TIOJIOXKEHUIO B Ilepuopnueckoi
cucreme JI.W. MenneneeBa; oOmue
XUMHUYECKHE CBOMCTBA  OCHOBHBIX
KJIaCCOB HEOpPraHUYEeCKUX
COCIUHCHHUN, CBOWCTBA OTIEIILHBIX
TpeACcTaBUTeNeH 3TUX KJIaCCOB;
CTPOCHHE U XWUMHYECKHE CBOWCTBA
H3YYEHHBIX OpraHMYECKUX
COEIMHCHUM;

12 8 3 1
(28%) | (28,6%) | (30%) | (20%)
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rmocijie CKaHWpoBaHUsl OjaHKOB oTBeTOB No 1.

6. CucremMa OIEHUBAHHA OTJAEJILHBLIX 3aJaHUMH MW ?JK3aMEHAMOHHOM
PaGoThI B 1IEJIOM
OTBeThl HA 3aJaHUS YacTH | W 4YacTH 2 aBTOMAaTHYECKH 00pabaThIBAIOTCS

OTBeTHl K 3aJaHASM YacTH 3

MPOBEPSIIOTCSI SKCIEPTHONM KOMHCCHEW, B COCTaB KOTOPOW BXOISAT METOIHCTEHI,
OTIBITHBIC YUHTEIS M TIPENOAaBaTeN By30B.
BepHoe BBINONHEHHE KaXIOTO 3aJaHusl 4acTH | oleHuBaeTcs 1 Oamiom.
3ajaHue CYMTACTCSl BBHIMOJHEHHBIM BEPHO, eciu B Omanke oTBeToB Ne 1 ykasaH
HOMEp MpPaBWIILHOTO OTBETA. 3a BBINOJNHEHHWE 3amaHus ctaButcs 0 OamioB, eciu:
a) yKa3zaH HOMep HelpaBIIBHOTO OTBETa; 0) yKa3aHBI HOMepa JBYX H 0oJiee OTBETOB,
Cpeii KOTOPBIX MOXKET OBITh M MIPABUIIBHBIN; B) OTBET B OyaHke Ne 1 OTCyTCTBYeT.

B uactu 2 BepHoe BhIMonHeHHE 3anaHuii B1-B8 onenuBaercs 2 Oamnmamm.
CraBurcst 1 Gamn, ecnu B OTBeTe AomylieHa oxHa ommOka. CraButcs (0 Oaynios,
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XUMMS, 11 knace 9
€CIIi: a) B OTBETE AOMYyIIEHO Oosiee omHOW ommbOku; ©) oTBer B Omanke Ne 1
OTCYTCTBYET.

BepHoe BbInosiHeHHe Kaxkaoro u3 3aaanuid B9 n B10 ouenuBaercs B 1 Gas.
CraBurcs 0 6a/u10B, eciu: a) B OTBETE JOMYyIIeHa omunokKa; 0) orBer B Omanke Ne 1
OTCYTCTBYET.

3aganus yactu 3 (¢ pa3BepHYTHIM OTBETOM) IIPEAYCMATPUBAIOT IIPOBEPKY OT 3
JI0 5 5JeMEeHTOB OTBeTa. Hanmuuue kaa0ro aeMeHTa oTBeTa olleHrnBaeTcs B 1 6a,
MOSTOMY MaKCHUMaJbHas OLIEHKA BEPHO BBITIOJHEHHOTO 3a/IaHHS COCTABISIET OT 3 10
5 6amIoB B 3aBHCHMOCTH OT CTEIIEHH CIIOXKHOCTH 3amaHus. IIpoBepka 3amaHuUid
4acTH 3 OCYILECTBISIETCS Ha OCHOBE CPaBHEHMsI OTBETa BBINYCKHHUKA C
MIOAJIEMEHTHBIM aHAJIM30M IPUBEIEHHOT0 00pa3la OTBeTa.

3amaHusA ¢ pa3BEepHYTHIM OTBETOM MOTYT OBITh BBHIITOTHEHHI BBIMTYCKHHKAMU
pa3nH4YHEIME crioco0aMu. [103ToMy IpHBeAEHHBIE B MHCTPYKIUH (IJIs1 SKCIIEPTOB)
yKa3aHusl IO OLCHWBAHMIO OTBETOB CIEAYET HCIOJIB30BaTh NPUMEHHUTENBHO K
BapHaHTy OTBETa JK3aMEHYeMOro. JTO OTHOCHTCS, IpeXJe BCEero, K crocobam
pelIeHns pacyeTHBIX 3a/1ad.

B coorBerctBuu ¢ IlopsakoM mNpoBECHWS EAWHOTO TOCYAapCTBEHHOTO
9K3aMEHa, yTBEpXKIaeMbIM INpuKazoM MunHoOpHayku Poccuu (1.53), «Oamibl 3a
oTBeTHl ydacTHHKa EI'D Ha 3amaHHsS 3K3aMECHAIIMOHHOM pabOTHI ¢ pa3BEpHYTHIM
OTBETOM ONPEEIIOTCS, HCXO/ U3 CICAYIONINX MOI0KESHHUH:

e ccmu OayulBl ABYX OKCHEPTOB COBIANH, TO TIONYYCHHBIH Oamit sBiIseTCS
OKOHYATEIbHbIM;

¢ ©CIIM yCTaHOBJIEHO HECYIIECTBEHHOE PACXOXKICHHE B Oayiax, BHICTABICHHBIX
JBYMs JKCIIEPTaMH, TO OKOHYATENBHBIH OaJl ompemenseTrcs Kak CpeaHee
apudmMeTnyeckoe OaIOB JBYX OSKCHEPTOB C OKPYIJICHHEM B OOJBLIYIO
CTOpOHY;

e ©CIIM YCTAaHOBJICHO CYIIECTBCHHOE PACXOXKICHHE B 0ajiiax, BBICTABICHHBIX
JBYMSL SKCIEepTaMH, TO Ha3HadaeTcs INpOBEpKa OTBeTa ydacTHuka EID...
TPETBUM IKCIIEPTOM.»

CylIecTBEHHBIM CUMTAETCS PACXOXkJAeHHWE B 2 M Oojee OaluioB OLIGHKH 32
BBITIOJTHEHHUE JTI000TO 3a1aHHS.

3a BepHOE BBHINOMHEHHE BCEX 3aJaHMI HK3aMEHAI[OHHON pabOTHl MOXHO
MaKCHUMAaJIbHO HNOJIY4UTh 65 EepBUUHBIX OAJIIOB.

7. lIpoposekuteabHocTh EI'D no xumun
ITpumepHOE BpeMsi, OTBOJIIMOE Ha BBHIMOIHEHUE OTICIEHBIX 3aaHUH,
COCTaBJISIET:
1) anst kaxxmoro 3agaHust 4acTH 1 — 2 MUHYTHI;
2) JUIst K&KIOT0 3aJaHus 4acTu 2 — 5—7 MUHYT;
3) g Kaxaoro 3aaaHus 4acti 3 — 10 10 MuHYT.
OO6miass MPOJOHKUTENBHOCTh  BBIMOJIHEHUS  AK3aMEHAIMOHHOW  pabOThI
cocrasisiet 3 yaca (180 MuHyT).
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8. lonoJiHuTEIbHBIE MATEPHAJIBI H 000PYI0BaHUE

K kxaxaoMy BapHaHTy dK3aMEHAI[HOHHOM paOOThI MPUIIATAIOTCS CIIETYFOIIHE
MaTepUabl:

— Ilepuoguueckast cuctema xumuueckux snemenToB .M. Menneneea;

— Tabnuia pacTBOPUMOCTH COJIEH, KUCIIOT M OCHOBAaHUI B BOJE;

— DIIEKTPOXUMUYECKUI psiJl HALIPSXKEHUI METAILIOB.

Bo Bpems BBINOJIHEHHUS 3K3aMEHALIMOHHOI paboThI pa3peraercsi UCIOoIb30BaTh

HEINpPOTrpaMMHPYEMBIi KaJIbKYJISATOP.

Ha3BanHplii mepeueHb  JOMOJTHUTENBHBIX  MAaTepUaAlOB  YTBEP)KHACTCS
Pocobpramgzopom.

9. U3menenuss B KUM EI'D 2012 r. no cpaBHenuio ¢ 2011 r.

B KM EI'D 2012 r. BHECEHO HECKOJIBKO U3MEHEHUH, CYTh KOTOPBIX COCTOUT
B CJIC/IYIOILEM.

1. Yactp 1 3k3aMeHanMoHHOW paboThl OynmeT BkiIouyaTh 28 3amaHuii ¢
BbIOOpOM oTBeTa BMecTo 30 3amanuii pabotsl 2011 r. OcHOBaHUEM /JIsi YMEHBIICHUS
YrciIa 3alaHui SIBUJIOCH TO OOCTOSITENIHCTBO, YTO BBITIOJHEHHE HEKOTOPBIX M3 HHUX
IIPENOoaracT UCMOJb30BAHUE CXOAHBIX AITOPUTMOB AEHCTBUH 1O MPUMEHEHUIO
COOTBETCTBYIOILIETO TEOPETUIECKOro U (hakTojorndeckoro Matepuaia. [lonrsepaum
CKa3aHHOE Ha MpHMepe KOHKPETHBIX OJIIEMEHTOB COJNEPKAHUS, TOMIEKAIIIX
IIPOBEPKE.

Tak, 1oOKazaTeneM  yCBOGHUS  3JEMEHTOB  conepxaHus  «OOmas
xapakTepucTuka mMetauioB rinaBHeIX [A—IIIA rpynm B cBsSI3uM ¢ MX MOJIOKEHHEM B
[lepuopgnueckoir cucreme xumuyeckux oanemeHToB JI.MI. MenneneeBa wu
OCOOCHHOCTSIMH  CTPOCHHS HUX AaTOMOB», «XapaKTepUCTHKA  MEPEXOIHBIX
9JIEMEHTOB — MeJH, IIMHKa, XpOMa, XkKeJie3a — [0 UX noyioxkeHnuto B [lepuonuueckoit
cucreMe XxuMuieckux snemenToB J[.M. MenneneeBa 1 0COOCHHOCTSIM CTPOCHHUS HX
atoMoB» (3amanme A3 B pabote 2011 r.) m «OOmas xapakTeprcTHKa HEMETAIUIOB
miaBHeIX noArpynn IV-VII rpynn B cBA3M ¢ ux nonoxeHueMm B llepnonndeckoit
cucreMe XxumMuueckux snemeHToB .M. MenaeneeBa 1 0COOEHHOCTSAMHU CTPOEHHS UX
aToMoB» (3amanme A4 B pabore 2011 T.) sBisfeTcs yMEHHE SK3aMEHYEMBIX
UCIIOJIb30BAaTh IIPU BBINOJIHEHMH JTHX 3aJaHUil OOLIyl0 3aKOHOMEPHOCTh B
W3MEHEHUM CBOWCTB XMMHUYECKUX ODJIEMEHTOB (METaUIOB W HEMETaJIOB) IO
nepuonam u rpymmnam Ilepuoguueckoit cucremsr .M. MengeneeBa. Iloatomy
BJIaJICHUE HAa3BaHHBIM YMEHHEM MOXKHO MPOBEPUTH ONHUM 3amanueM (A3 B pabore
2012 r.).

3ananus A18 u A19 B pabote 2011 r. mpoBepsIOT YCBOCHHE TAKUX 3JIEMEHTOB
comepkaHus, Kak «OCHOBHBIE CIOCOOBI  TONyYEHWS  YTIIEBOJOPOAOB (B
nmabopatopun)» u «OCHOBHBIE CIOCOOBI MONYYCHHS KHCIOPOJICOAEPIKAIINX
coenMHeHHH (B 1aOOpaTOpUM)», W MPEAIIONAraloT HCIIOIb30BaHUE 3HAHUH CBOICTB
YKa3aHHBIX KJIACCOB OPraHMYECKUX BEIIECTB M HMX B3aMMOcBs3H. Omopa Ha 3TH
3HaHHUS OOYCIIOBIMBAET CXOIMHBIN ANTOPUTM IEHCTBUI TPH BBHIOIHEHHH JAHHBIX
3amaHuii. B pabore 2012 r. 3TN 311€MEHTHI cofepKaHus OyIyT NPOBEPATHCS OTHUM
3ananuemM (A17).

2. ®opmynupoBKa ycinoBus 3aganus C2 B 4acTH 3 9K3aMEHAILIMOHHOHN paboThI
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2012 r., mpoBepAIOUIEr0 3HAHUE TIEHETHMYECKOH B3aUMOCBSA3U HEOPIaHUUYECKHUX
BEUIECTB pA3JIMYHBIX KJIacCOB, OyAeT MNpeaiokeHa KaK B MpPEXHEM, TaK U B
n3MeHeHHOM (opmate. M3MeHeHHBIH (opMaT yciaoBus STOro 3agaHus Oyjaer
BKJIIOYATh OMNHMCAaHHE KOHKPETHOTO XHMMHYECKOTO JKCIEPUMEHTAa, XOJ KOTOPOro
9K3aMEHyeMbl€ JOJDKHBI OTpa3uTh IIOCPEACTBOM YpPaBHEHUH COOTBETCTBYIOLINX
peakuuii.  JlaHHBIE  W3MEHEHHs  MPENIOJAraloT  yCUJICHHE  MPAKTHYECKOU
HaNpaBJICHHOCTH 3aJlaHUs, KOTOPOMY OTBEIEHA POJIb «MBICIIEHHOTO SKCIIEPUMEHTAY.

3. Ha ocHOBaHMM aHamu3a pe3yJbTaTOB BbINONHEHUs 3afgaHust CS wa
onpeoenenue MOAEKVIAPHOL POpMYabl Geuyecmea BBISBICHa HEOOXOAUMOCTH €ro
YCOBEpPLIEHCTBOBAHHUS, CyTh KOTOPOI'O 3aKJII0YaeTCs B ciieayomeM. Pemenue 3anaun
Oyzmer BKIIOYaTh TPH MOCIECAOBATENbHBIE ONEpAlMU: COCTABICHUE CXEMbI
XUMHYECKOM  peakluu, OIpeleieHne  CTEeXHOMETPUYECKUX  COOTHOILICHHH
pearupyroux BeIIECTB M BBIUMCICHHWS Ha HX OCHOBE, NPUBOMASIIUE K
YCTaHOBJIEHHUIO MOJIEKYJISIPHOM (hopMyJIbl BelecTBa.

B cooTBeTCTBHM CO CKa3aHHBIM BBIIIE IlIKaJia OllCHUBaHUs 3aaanus CS Oyxaer
COCTaBJISTh MaKCUMaJIbHO 3 0ajuta (BMecto 2 6amtos B 2011 r.).
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Ipunoocenue 1
O600mennsplii mian Bapuanta KUM EI'D 2012 rona
no XUMHUHA

Obo3nauenue 3a0anuii 6 padome u Onanke omeemos: A — 3a0anus ¢ 6blOOPOM
omeema, B — 3adanus ¢ xkpamxum omgemom, C — 3a0aHusi ¢ paseepHymvim
0meemom.

Obo3nauenue 3a0anuit 6 coomeemcmeuu ¢ yposnem cuoxcuocmu: b — 3aoanus
6a306020 yposHs crodxchocmu; Il — 3a0anus NOGLIUIEHHO20 YPOBHSA CLONCHOCMU, B —
3a0aHUs1 8bICOKO20 YPOGHSL CIONCHOCTIU.

Konst Maxe. IIpu-
0O60- TpoBe- VYpo- Gann |MEPHOE
3Ha4e- PAEMBIX KO,Z[LI BCHbB BpeMs
No HUe IIpoBepsiemble 271€MEHTBI RIIEMEHTOY Tpebo- |CI0XK- 3?[:;f_ BBITIOJI-
3aJa- concpKaHusd COZCpKa-| BaHUU |HOCTHU HeHue HCHUA
HUS B HHUS 10 3aja- 3aja-
pabote KoauGu- a7 g
KaTopy A (MuH.)
Yacrs 1
1 Al | Crpoenue 95eKTpoHHbIX | 1.1.1 1.2.1 b 1 2
000JI04EK aTOMOB  3JIEMEHTOB 2.3.1
NIEPBBIX YETHIPEX IEPHOMOB: S-,
P- U d-3JIEMEHTHI.
OneKTpoHHas KOH(UTYpamms
aToMma. OcHoBHOE u
BO30YKICHHOE COCTOSIHHE
aTOMOB
2 A2 | 3akoHOMEpHOCTH u3meHenus | 1.2.1 123 | b 1 2
XUMHYECKUX CBOWCTB JIIEMEHTOB
7 MIX COCJIMHEHUH 110 TIepHOIaM H
rpynnam
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13

3 A3

Oobwas XapaKkTepUCTHKa
metaisioB [A—IITA rpynn B cBs3u
c ux HOJIOKECHUEM B
HEPUOJUUECKON CUCTEME
XUMHYECKUX 9JICMEHTOB
.. MengeneeBa u  0COO€H-
HOCTSIMH CTPOCHHUS UX aTOMOB.
XapakTepuCTHKa  MEepPexXOTHBIX
9JIEMEHTOB — MeAW, LIMHKa,
XpoMa, JKemesa — 1O HX
MOJIOKEHNIO B MEPHOTMYECKOH
CHCTEME XHMHUYCCKUX DJICMCHTOB
J.. Menneneera u
OCOOCHHOCTSIM ~ CTPOCHHS WX
aTOMOB.

OO0mas XapakTepuCTHKa HeMe-
tamwioB I[IVA-VIIA rpynm B cBsizu
c nx HOJIOKEHUEM B
NIEPUOANYECKON cucremMe
XUMUYECKUX 9JIEMEHTOB
.. MengeneeBa u  0COO€H-
HOCTSIMH CTPOCHHSI UX aTOMOB

1.2.2
1.2.3
1.2.4

24.1
23.1

KoBaneHntHas xumMudeckas CBS3b,
€€ Pa3sHOBUAHOCTH U MEXaHU3MBI
o0pa3oBaHHsi. XapaKTEPUCTUKH
KOBaJICHTHOW CBSI3H (MOJISIPHOCTH
1 dHeprus cBsi3u). FloHHas CBSI3b.
Merannudeckas CBSI3b.
Bonopoanas cBsizb

1.3.1

222
242

DNIeKTPOOTPUIIATEIBHOCTB.
CremneHp OKHCIICHUS u
BaJICHTHOCTh XUMHYECKUX
JJIEMEHTOB

1.3.2

BemectBa MonekymsipHOro U
HEMOJIEKYJIAPHOTO CTPOCHHA.
Tun xpucTaNIN4ecKOl PEIETKH.
3aBUCUMOCTh CBOWCTB BEIIECTB
OT UX COCTaBa M CTPOCHUS

133

222
243

XMUNS, 11 knace 14
7 A7 | Knaccudpukanus 2.1 1.3.1 2
HEOPraHUYECKUX BEIIECTB. 33 2.2.6
Homenkmatypa HeopraHM4ecKux
BEIICCTB (TpuBHANBHAS u
MEXIyHapOIHAas).
Knaccudpuxanuss  opraHndeckux
BEIIECTB. Homenknarypa
OpPTaHMYECKHUX BEIIICCTB
(TpuBHAaNbHAS u
MeXIyHapOJHAs)
8 A8 | XapaktepHble xumuueckue | 2.2 2.3.2 2
CBOMCTBa TPOCTHIX  BEILECTB- 2.3
METaJIOB: HIETOYHBIX,
IETI0YHO3EMEIbHBIX, ATFOMUHUS
MIEPEeXOJHBIX METAJUIOB: ME.H,
OUHKA, XpOMa, JKere3a.
XapakTepHble XUMHUYECKUe
CBOMCTBAa TMPOCTHIX  BEIIECTB-
HEMETAJUIOB: BOJIOpOJA,
TaJIOTEHOB, KHUCIIOPO/a, CepHl,
azota, Qoctopa, yriepona,
KpPEMHHUS
9 A9 | XapakTepHble xumudeckue | 2.4 233 2
CBOMCTBA OKCHOB. OCHOBHBIX,
aM(OTEPHBIX, KUCIOTHBIX
10 | A10 | XapakrepHbie XUMuueckue | 2.5 233 2
CBOMCTBa OCHOBaHUi u 2.6
aM(OTEepPHBIX THIIPOKCHJIOB.
XapakTepHble XUMUYECKUe
CBOMCTBA KUCIOT
11 | All | XapakrepHbie xumuueckue | 2.7 233 2
CBOICTBa COJIeH: CpeaHuX,
KHCIIBIX, OCHOBHBIX;
KOMIUICKCHBIX ~ (HAa  mpUMepe
COEAMHEHUH aJTIOMMHUS U [IMHKA)
12 | Al2 |B3auMocBs3b  HeopraHudeckux | 2.8 233 2
BEIIECTB 243

© 2012 ®depepanbHas ciyx06a o Hanzopy B chepe oOpasoBanus u Hayku Poccuiickoit denepanuun

© 2012 denepanbHas ciryxba o Haxzopy B chepe obpazoBanus U Hayku Poccuiickoit denepaunn




X1MUSL, 11 knacc

15

13

Al3

Teopust cTpoeHUs] OpraHUYECKUX
COEIMHEHMIA: TOMOJIOTUS U
m3oMepus  (CTPyKTypHas  H|
MIPOCTPaHCTBeHHasA). B3aumHoe
BIIUSTHHE aTOMOB B MOJIEKYJIax.
Tumbr  cBs3ell B MOJEKyIax
OpraHUYECKUX BEIIECTB.
T'ubpuanzanus aTOMHBIX
opOutaneii yrnepona. Panwmkai.
OyHKIMOHATbHAS TPYyIIa

1.2.1
1.2.2
223
2.2.7

XNUMMUS, 11 knace

16

21

A21

OOpatumble ©  HeoOpaTHMBIC
XUMHYECKUEC peakiuu.
XuMmugeckoe paBHOBECHE.
CMenienue  paBHOBECHS MO
JIeHCTBHEM pa3iIMYHbIX (PaKTOpOB

1.4.4

245

22

A22

DNeKTpoInTHIECKas
JMCCOIMAINS  DJIEKTPOJUTOB B
BOJHBIX pacTBOpax. CuibHBIE U
ci1a0ObIe HIICKTPOJIUTEI

1.4.5

14

Al4

XapakTepHbIe XUMHYECKHE
CBOMCTBa YIJIEBOJIOPOJIOB:
AJIKaHOB, LHKIJIOAJIKAHOB,
aJKEHOB, JIMEHOB,  AJKUHOB,
apoOMaTHYECKUX YIJIEBOJOPOIOB
(6en3omna u TONMyOINIa)

34

234

23

A23

Peakiuu noHHOro ooMeHa

1.4.6

244

[\S)

24

A24

T'unponus coneii. Cpena BOAHBIX
pacTBOPOB: KHcIasi,
HEWTpaibHasd, IEeI0YHas

1.4.7

224

15

AlS

XapakTepHbie XUMUYECKUE
CBOWCTBA IIPEIENbHBIX
OIHOATOMHBIX U MHOIOATOMHBIX
CIUPTOB, heHona

35

234

25

A25

Peakuyn OKHCJIUTEIBHO-
BOCCTaHOBUTENbHBIE. Kopposus
METAJUIOB U CIIOCOOBI 3aI[UTEI OT
Hee

1.4.8

225

16

Al6

XapakTepHble XUMHUYECKUE
CBOMCTBA aJIbJICTH/IOB,
MpeIeTbHBIX KapOOHOBBIX
KHCJIOT, CIIOHBIX 3(QUpoB.

Buonorunyecku BaXKHBIC
BEIIECTBA: JKUPBI, OeKH,
YTJIEBOBI (MoHOCaxapubl,

JICaxapH/Ibl, TOJHCAXAPHIBI)

3.6

234

17

Al7

OCHOBHBIC CIOCOOBI HONYYCHHS
YIJIEBOJIOPO/IOB (B
11a60paToOpun).

OCHOBHBIE CIOCOOBI TOJTYYCHUS
KHCIIOPOICOAEPIKAIINX
coeiMHeHHH (B 1abopaTopun)

4.1.7
4.1.8

1.3.4
2.5.1

26

A26

ITpaBuna paGoTHI B J1aGOPATOPHHL.
JlabopaTopHast nocyna u
obopyznoBaHue. [paBumna
OeszomacHOCTH TIpH  paboTe ¢
eIIKIMH, TOPIOYUMH u
TOKCHYHBIMH BEIIECTBaMH,
cpeicTBaMH  OBITOBOW — XHMHH.
Hay4Hble METO/IbI HCCIICA0BaHMS

XUMHUYECKHX BCIIICCTB U
TIpEBpAIICHHH. MeTtonabl
pasneneHuss cMeced M OYHMCTKU
BEIECTB. KauecTBeHHbIE
peakuuu Ha HEOPraHWYECKHE
BEIECTBA " HOHEL.

Wnentudukamust OpraHUYeCKUX
COCIMHCHUN

4.1.1
412
414
4.1.5

1.3.2
224
2.5.1

18

Al8

B3aumocBs3bp  yrieBogoponoB U
KHCIIOPOJI0COACPIKAINX
OpraHMYECKUX COETMHEHUN

39

234
243

19

Al9

Knaccudpukanms XAMHAYECKHAX
peakiuii B HEOpPraHW4ecKol u
OpraHu4YecKOi XUMHUU

1.4.1

2.2.8

20

A20

CkopocTtb peakuu, ee
3aBUCHUMOCTb ~ OT  Pa3IM4HbBIX
¢axTopoB

1.4.3

245
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17

27

A27

ITonsTue o Meramutypruu: odume
Ccroco0bl TIOJNyYEHHS METaJIOB.
OOmie Hay4YHble PUHIUTIBI
XUMHYECKOT0 TMPOU3BOJCTBA (Ha
puMepe MIPOMBILIIEHHOTO
[IOJIyY€HUs] aMMHaKa, CEepHOU
KHCJIOTBI, METAHOJIA).
XHUMHUYECKOE 3arpsi3HEHUE
OKpYy’Kalollleil cpeabl U €ro
MHOCJIEACTBUSL. [Ipuponusie
HUCTOYHHUKHU YTJIEBOJAOPOAOB, HX
nepepadoTKa.
BricokoMonekymnsipHbie
COCIMHCHUS. Peakiyn
MTOJIMMEPU3ALIUU u
nojukoHAeHcauuu. Ilonumepsl.
[TmacTMacchl, BOJIOKHA, KAYIyKH

4.2.1
422
423
424

1.3.3
1.3.4

XMW, 11 knacc

18

28

A28

PacueTsl 00BbEMHBIX OTHOIICHHUH
ra3oB npu XUMUYECKUX
peakmuax. TemmoBoit  3ddekt
XUMHUYECKOUN peaxkuuu.
TepMOXUMHUUYECKHE YpaBHEHHUS.
Pacyers TemmoBoro 3¢ dekra
peaxiumn

432
434

252

33

B5

XapakTepHble XUMUYIECKUE
CBOMCTBa HEOPTraHUYECKUX
BEIIIECTB:

— IPOCTHIX BENIECTB — METAIJIOB!
IIETOYHBIX, MET0YHO3EMEIbHBIX,
ATOMUHHS, MEePEXOAHBIX
METaUIOB (MEIH, MHKA, XpoMa,
Kelesa);

— IPOCTHIX BEIIECTB — HEMe-
TAJUIOB: BOAOPOJa, TaJOrCHOB,
KHCIIOpOZa, Cepsl, a3ora, ¢oc-
¢opa, yriepona, KpeMHUS,

— OKCHJIOB: OCHOBHBIX, aMdo-
TEPHBIX, KACIOTHBIX;

— OCHOBaHHHA W  aM(OTEpPHBIX
THIPOKCHIOB,;

— KHCIIOT;

—COJIeil:  CpeOHHMX,  KHCIBIX,
OCHOBHBIX; KOMIUICKCHBIX (Ha
pUMepe COCANHCHHN aTIOMHHUS
U IIMHKA)

2.2
2.3
2.4
2.5
2.6
2.7

233

Yacrtb 2

29

Bl

Knaccuduxarst
HEOPTraHUYECKUX BEILECTB.
Knaccupukanus u
HOMEHKJIaTypa OpPraHUYECKUX
COEeUHEHUH

2.1
33

228

5-7

34

B6

XapakTepHble XUMUYECKHE

CBOMCTBa YIJI€BOJIOPOJIOB:
QJIKaHOB, [UKJIOATIKAHOB,
QJIKEHOB,  JMEHOB,  AJIKHUHOB,
apOMaTHYECKHX YTIJIEBOIOPOJOB
(6enzonma wu Tomyoma). VoHHBIH
(npaBuno B.B. MapkoBHUKOBa) U
panuKaIbHBIN MEXaHU3MBI
peaKIuii B OpraHnuecKor XUMHUHI

34
1.4.10

234
244

5-7

30

B2

DNEeKTPOOTPHUIIATENEHOCTD.
CreneHb OKHCJICHUS "
BAJICHTHOCTH XUMUYECKUX
DJIEMEHTOB.

Peakiuu OKHCIIUTEIBHO-
BOCCTaHOBHUTEIbHBIE. Kopposus
METAJUIOB U CIIOCOOBI 3aI[UTEI OT
Hee

1.3.2
1.4.8

221
225

5-7

35

B7

XapakTepHble XUMUYECKHE
CBOMCTBa MpEeAETbHBIX
OJHOATOMHBIX M MHOI'0aTOMHBIX
CIUPTOB, (eHONa, abJCTHIOB,
MpeIeTbHBIX KapOOHOBBIX
KHCJIOT, CIIOHBIX 2QHUpOB

3.5
3.6

234

31

B3

OneKTponu3 pacIuiaBoB u
pacTBOopoB  (coiyiel, IueIoYei,
KHCJIOT)

1.4.9

1.1.3
225

5-7

32

B4

I'unponus coneit.
Cpena  BOIOHBIX  pPacTBOPOB:
KHCIas, HeUTpaabHas, MeloyHas

1.4.7

224

5-7

36

B8

XapakTepHble XUMUYECKHE
CBOMCTBa a30TCOAEPKAIINX
OpraHUYECKUX COEIMHEHHIA:
aMUHHOB U aMUHOKHCIIOT.
Buonornyecku Ba)KHBIE
BEILIECTBA:  JKUPbI,  YIJIEBOJBI
(MOHOCaxapupl,  JIUCaxXapuibl,
oJIcaxapu/ibl), OenKu

3.7
3.8

234

5-7
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XUMMSL, 11 knacc 19

37 B9 | BeruucacHue maccel | 4.3.1 252 IT 1 5-7
PacTBOPEHHOTO BEIIIECTBA,
COJEPKaIIErocsl B ONIPeJeICHHON
Macce pacTBOpa C H3BECTHOM
MacCOBOH jonei

38 | B10 | Pacuers Maccel BemectBa wim | 4.3.3 252 | I 1 5-7
o0beMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILNECTBA, Macce
mwm  o0beMy  OJHOTO U3

YYaCTBYIOIINX B peakiuu

BELIECTB
Yacrs 3

39 Cl | Peaxkuuu okuciurensHo- | 1.4.8 | 225 | B 3 10
BOoccTaHOBUTeNbHBIE. Kopposus 2.4.4
METaJUIOB ¥ CIOCOOBI 3aLIUTHI OT
Hee

40 C2 | Peakuuu, MOJITBEPKAAIOIINE 2.8 233 | B 4 10
B3alMOCBS3b pa3IMYHBIX 243
KIIaCCOB HEOPraHNIeCKUX
BCILECTB

41 C3 | Peakuuy, noaTBepxkaromue | 3.9 234 | B 5 10
B3aMMOCBS3b OpraHMYECKUX 243
COETMHEHUH

42 C4 | Pacuetnr MacChl (o0bema, | 4.3.5 252 | B 4 10
KOJIMYECTBA BeniectBa) | 4.3.6

MIPOJYKTOB peakiuu, eciau ogHo | 4.3.8
u3 BemiecTB JaHO B u30bITKe | 4.3.9
(uMeer mnpuMecH), €ciIM OAHO
W3 BemlecTB JaHO B  BHUJE
pactBopa  C  OIpEACICHHOU
MAacCOBOHM JOJEN pacTBOPEHHOTO

BEIIIECTBA.
Pacuertnt MacCOBOM 703071
00BEMHOM JIOIH BBEIXOJa
MIPOJYKTa peaxuu oT
TEOPETUYECKU BO3MOXKHOTO.

Pacuernt MaccOBOH OJIH
(maccer) XUMHUYECKOTO

COCAMHCHUA B CMECH

43 C5 | Haxoxnenue MmonekyisipHoii | 4.3.7 | 252 | B 3 10
(OpMYJIBI BelleCTBA

Bcero 3ananmii — 43, u3 HUX 1o Tuny 3aaanduii: A — 28, B-10, C-S5.
MakcuManbHBIH EpBUYHBINA 0asu1 3a paboty — 65.
OO61ee BpeMsi BIOJIHEHUS paboThl — 180 MuUH.
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