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

1. HazHayeHHe KOHTPO/IbHBIX H3MePHTEIbHBIX MaTepuaios EI'D

Enunslil rocynapcTBeHHBIN SK3aMeH M0 XUMHUH MTPOBOJUTCS C UCTIOJIB30BaHUEM
CHUCTEMBl CTaHAAPTU3UPOBAHHBIX KOHTPOJIBHBIX HM3MEPUTENBHBIX MAaTEepPUAIOB
(KM).

KoHTponbHble U3MepHUTENbHBIE MaTepualbl pa3pabaTbiBalOTCS B BHUIE
BapHMAHTOB  93K3aMCHALIMOHHONH  paboThl.  Kaxknplii  BapuaHT  BKJIHOYaeT
YHOPSIOYEHHBIN HA0Op 3alaHui, CTAaHIAPTU3UPOBAHHBIX MO (opMme MpenbsBICHHUS
YCIIOBHSA U BHIY TpeOyeMOro OTBETa, IO CTEHCHH CIOKHOCTH M CrocobaM OLEHKH
MX BBIIOJHEHMS, a TAKXKe YKa3aHUs IO BBIIOJHEHHUIO paboThl B LIEJIOM, €€ YacTeil u
OTIIENbHBIX 3aaHui. O0sS3aTeNIbHBIM CONPOBOXKACHUEM BapuanToB KM sBnsercs
CHCTEMa OLICHWBAHUS BBITIOJHEHMS 3aJIJaHUH (OTBETHI U KPUTEPHH OLICHUBAHUS).

KoHTponbHbIe M3MEpHUTENbHBIE MaTepUaibl NPU3BaHbI YCTAHOBUTH YpPOBEHb
OCBOGHHSI  DJK3aMEHYEMBIMH  00pa3oBaTesIbHBIX  mporpamMMm  DenepanbHOro
KOMIIOHEHTa TOCYIAPCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIETO ¥ CpexHero
(mmosrHOTO) 001IEro 00pa30BaHMS 0 XUMHH.

Pe3ynpTaThl €IMHOrO rocyIapCTBEHHOIO SK3aMeHa IO XHMHM HpPU3HAIOTCA
00pa3oBaTeNbHBIMU YUPSKACHUSAMH CPEIHETO MPO(EeCCHOHATBHOTO 00pa3oBaHus U
00pa3oBaTeNbHBIMU YUPEKASHUSIMH BBICIIETO0 TPO(EeCcCHOHATBHOTO 00pa30BaHUs
KaK pe3yJIbTaThbl BCTYMUTEIbHBIX HUCIIBITAHUH 110 XUMUH.

2. lokyMeHTbI, onpeaeasiiomue cogepxanne KUM EI'D

Copepxxanne KHUM EI'D ompenensiercs Ha ocHoBe @DenepalbHOTO
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
npeapayux jeT. CyTh TaHHBIX IOJIOKEHUH COCTOUT B CIIEAYIOIIEM.

e KNM opueHTupoBaHsl Ha MPOBEPKY YCBOCHHSI CHCTEMBI 3HAHUM,
KOTOpasi paccMaTpHBAaeTCs] B KauyeCTBE HHBAPHAHTHOTO SApa COICPIKaHUS
JEHCTBYIOIMX  IporpaMM MO XHMHH OIS 00ImeoOpa3oBaTeNIbHBIX
yupexzaeHuid. B cranmapre 3Ta cucrema 3HaHMH IIpeACTaBlIe€Ha B BUIE
TpeOOBaHMI K TOATrOTOBKE BBIMYCKHUKOB. C JaHHBIMH TpeOOBaHUSIMHU
COOTHOCUTCSI ypoBeHb mpenbsBieHus B KHWM mnpoBepseMbIX 371€MEHTOB
COJEpPIKaHUSL.
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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 OCYILECTBIISETCS
Ha TPeX YPOBHSX CIOXKHOCTU: OA3060M, NOBBIUEHHOM U BbICOKOM. Y YeOHBIH
MaTepHai, Ha OCHOBE KOTOPOTO CTPOSITCS 3aJaHUsl, OTOMPAETCS MO MPU3HAKY
€ro 3HAYUMOCTH JUIS 00mIeoOpa30BaTEIbHOW ITOATOTOBKH BBITYCKHHKOB
cpenHei (OJTHOM) IIKOJIBI.

e BrimonHenue 3a/laHui 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 ¢ Heo0X0AUMOMN TITyOHHON TOHUMaHMSI.

e PaBHOIICHHOCTh  BCEX  BApUAHTOB  93K3aMCHALIMOHHOH  pabOTHI
obecrieunBaeTcsi CTPOTHM COOJIOICHHEM OJJMHAKOBOTO COOTHOIIEHHS YHCIIA
3a/laHuil, TIPOBEPSIOMIMX YCBOCHHE OCHOBHBIX JJIEMEHTOB COJCPIKaHUS
Pa3IMYHBIX Pa3/IeNIoB Kypca XUMHUH.

4. Ctpykrypa KUM EI'D 2012 rona

Kaxzplit BapuaHT 3K3aMEHALlMOHHOM paboThl, COCTABIIEH 10 €IMHOMY ILIaHy:
COCTOMT W3 Tpex uvacted W BrmwouaeT 43 3amanus. OpuHakoBeie 1o (opme
MPEACTaBICHUS W YPOBHIO CIIOKHOCTH 3aJIaHHs CTPYIIIMPOBAHBI B ONpEIEIeHHOM
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 comepxuT 5 3ajaHMil ¢ pazeepHymvimM 0MeEemom, 8biCOKO20 YPOBHS
cnoochocmu. Ix o6o3nauenue 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
BOXXHEUIUX pa3/eNoB IIKOJBHOTO Kypca XMMHUU. B cBoeif 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. XUMHUS U )KU3ZHBY.

BrimonHeHne 3aiaHuil ¢ 8ubl00poM 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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BrinonHenne Takux 3aJjaHui MpeanosaraeT:

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, NPeoCmasieHHbIX

8 08YX MHOJICECBAX.
— 3a0aHus HA 8blOOP HECKONLKUX TIPABUIBHBIX 0meemos 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 0oJjiee) 3JIEMEHTOB COJECPXKAHUS W3 Pa3IUYHBIX
cofep)kaTenbHbIX 070K0B. OHM OAPA3AEIAIOTCS Ha CIeIyoNIie pa3HOBUIHOCTH:

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

TaKuX, HaIPUMep, KaK «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUIY;

—3a0aHusi, TIPOBEPAIOLIME YCBOCHHWE 3HAHMH O B3aUMOCBS3M BEILECTB

pa3NMYHBIX KjaccoB (HAa MpuUMepax TMPEBPAIICHUH HEOPraHWYeCKuX H

OpPTraHMYECKHX BEIICCTB);

— pacuemmvie 3a0aqu.

3aganHus ¢ pazsepHymvlyM 0meemom OpUSHTUPOBAHBI HA TPOBEPKY YMEHHIA:

— 00bAcHAMb  OOYCIIOBICHHOCTh CBOMCTB W IIPUMEHEHHS BEIIECTB WX

COCTaBOM M CTPOCHHEM, XapaKTep B3aHMMHOTO BIIMSHHS 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 3amanniit KUM EI'D, opuenTHpoBaHHBIX Ha
MIPOBEPKY YCBOCHHUSI y4eOHOrO Marepualia OTIENbHBIX OJIOKOB/COAEpKaTeIbHBIX
JIUHUH, YYUTBIBAJICS, MPEXKJIE BCEro, 3aHUMAEMbIi MMH OOBEM B Kypce XUMHH.
Hanpumep, npuHATO BO BHHUMAaHHE, YTO B CHUCTEME 3HAHHW, OMPEACISIONIMX
YPOBEHB MOJTOTOBKH BBITYCKHUKOB IT0 XHUMHH, B&YKHOE MECTO 3aHUMAIOT SJIEMEHTHI
colepKaHUsI JIBYX COJIepXKaTelbHBIX OnokoB — «Heopranudeckas Xumwus»,
«OpraHnyeckasi XUMHUs» U COJIEP)KATEILHOW JIMHUM «XHUMHUYecKas peakuus». [lo
9TOW MPUYUHE CyMMapHas J0Js 3aJaHui, TPOBEPSIOIINX YCBOCHUE UX COACPIKAHNUSA,
COCTaBHWJIa B SK3aMEHAMOHHON padoTte 65,1% oT obmiero uyucia BcexX 3aJaHU.
[IpeacraBieHre O paclpelesieHMH 3aJaHuidl M0  COJCpXKATEeIbHBIM  OJoKam/
COJIepIKaTENIbHBIM JIMHUSM JaeT Tabnuna 2.
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Tabauya 2

Pacnpedenenue 3a0anuii 3K3aMeHAYUOHHOU pAbOMbL NO COOEPHCAMENbHBIM
b10KaAM/CcO0epIHCamebHbiM 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 YCBOGHHEM DJJICMEHTOB  COACPXKAHHSA, 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 YMEHULL U CROCODAM Oeticmeutl

XNUMMUS, 11 knace

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 CTPOCHWUS,;
CYLIHOCTb U3yUYEHHBIX BUJIOB
XUMUYECKUX peaxuuit
(27EKTPONUTHYECKON  AUCCOLMALIUH,
HOHHOTO OOMEHa, OKHCIHTEIBHO-
BOCCTAHOBUTENBHBIX) M COCTABIATH
UX YpaBHEHHMS; BIMSHUE DPA3IHMUHBIX
(akTOpOB Ha CKOPOCTH XHMUYECKOH
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
nabopaTtopuu U B OBITY; BBIYMCICHHS
0  XUMHYECKHM  opMynaM |
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
TIOJIOKEHUIO B Ilepuopnueckoin
cucreme JI.W. MenneneeBa; oOmue
XUMHUYECKHE CBOMCTBa  OCHOBHBIX
KJIaCCOB HEOpPraHUYEeCKUX
COCIUHECHHUN, CBOWCTBA OTIEIILHBIX
TpeAcTaBUTeNen 3TUX KJIACCOB;
CTPOCHHE U XUMHYECKHE CBOWCTBA
W3YYEHHBIX 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 OJaHke Ne 1 OTCyTCTBYeT.

B uactu 2 BepHoe BhIMonHeHHE 3anaHuii B1-B8 onenuBaercs 2 Oamnmamm.
CraBurcst 1 Gamn, ecnu B OTBeTe AomylieHa omHa ommOka. CraButcs 0 Oaynios,

© 2012 denepanbHas ciayxba mo Hauzopy B chepe oOpasoBanus u Hayku Poccuiickoit eneparuu 8




X1MMUS, 11 knacc
€CIIi: a) B OTBETE AOMyIIeHO Oosiee omHOW ommOku; 0) oTBer B Omanke Ne 1
OTCYTCTBYET.

BepHoe BbInosiHeHHe Kaxkaoro u3 3aaanuii B9 u B10 ouenuBaercs B 1 Gas.
CraBurcs 0 6ayuI0B, eciu: a) B OTBETE JOMYyIlIeHa omubka; 0) orBer B Omanke Ne 1
OTCYTCTBYET.

3aganus yactu 3 (¢ pa3BepHYTHIM OTBETOM) IIPEAYCMATPUBAIOT IIPOBEPKY OT 3
JI0 5 57eMeHTOB OTBeTa. Hanmuune kaaoro 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 OCYILECTBISIETCSI Ha OCHOBE CpaBHEHMsI OTBETa BBINYCKHHUKA C
MOAJIEMEHTHBIM aHAJIM30M IPUBEIEHHOT0 00pa3a OTBeTa.

3agaHust ¢ pa3BepHYTHIM OTBETOM MOTYT OBITH BBHIITOJHEHBI BBITYCKHUKAMH
pa3IHYHBIME crioco0aMu. [103ToMy IpHBeAEHHBIE B MHCTPYKIUH (U1 KCIIEPTOB)
yKa3aHusl IO OLCHWBAHMIO OTBETOB CIEAYET HCIOJIB30BaTh NPUMEHHUTENBHO K
BapuHaHTy OTBETa JK3aMEHYeMOro. JTO OTHOCHTCS, IpeXJe BCEro, K crocobam
pelIeHus pacyeTHBIX 3a/1ad.

3a BepHOE BBINONHEHHE BCEX 3aJaHMI HK3aMEHAI[IOHHON pabOTBl MOXHO
MaKCHUMAJIBHO MOJIYYHUTh 65 MEepBUYHBIX 0aJUIOB.

7. lIponosekuteabHocTh EI'D no xumun
[IpumepHOE BpeMsi, OTBOJAMMOE Ha BBIITOJIHEHUE OT/ICIbHBIX 3aJaHHiHA,
COCTaBJISIET:
1) s kaxkgoro 3afanus 4acTd 1 — 2 MUHYTHI,
2) JUIst K&KIO0TO 3aJaHus 4acTu 2 — 5—7 MUHYT;
3) g Kaxaoro 3aaaHus 4acti 3 — 10 10 MUHYT.
OOmiass  MPOAOIDKUTENFHOCTh  BBIMOJIHEHHSI  OK3aMEHAI[IOHHOM  paboThI
cocrasnset 3 yaca (180 MuHyT).

8. lonoJHUTe/IbHBIE MATEPUAJIBI M 000PY10BAHUE

K kxaxxgomy BapHaHTy SK3aMEHAI[OHHOHM paOOTHI MPUIIATAIOTCS CIIETYOIIHe
MaTepuabl:

— Ilepnoguueckas cucreMa XuMu4eckux 3nemenToB [ .M. Menneneesa;

— Tabynia pacTBOPUMOCTH COJICH, KMCIIOT U OCHOBaHUH B BOJIE;

— DJIEKTPOXUMHUYECKUN psAJl HANIPSHKEHUH METalIoB.

Bo BpeMst BBITIOJIHEHHST SK3aMEHAMOHHON PadOThl pa3peraeTcs: UCTIOIb30BaTh

HENPOrpaMMUPYEMBIH KalbKyJIATOP.

Ha3BanHplii nepeueHb  JONOJHUTENBHBIX  MaTepUaOB  YTBEP)KAAETCA
Pocobpranzopom.

9. U3menenns B KHM EI'D 2012 r. no cpaBHenuio ¢ 2011 r.

B KM ET'3D 2012 r. BHECEHO HECKOJIBKO U3MEHEHHH, CYTh KOTOPBIX COCTOUT
B CJICAYIOLEM.

1. Yacte 1 »K3aMeHAIMOHHON paboTHl OyneT BKIIOYATh 28 3amaHWii C
BbIOOpOM oTBeTa BMecTo 30 3amanwuii pabotel 2011 r. OcHOBaHMEM /Jisi YMEHBIICHUS
9HCIIa 33JJaHUH SIBUIOCH TO OOCTOSATEIBCTBO, YTO BBINONHEHHE HEKOTOPBIX M3 HUX

© 2012 ®DenepanbHas ciryxba 1o Hag3opy B chepe oOpaszoBanus u Hayku Poccuiickoit ®enepaunu 9
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IIPENOAaracT UCIOJIb30BAHUE CXOAHBIX AITOPUTMOB AEHCTBUN 10 IPUMEHEHUIO
COOTBETCTBYIONIETO TEOPETHUECKOT0 U (paKTONOrHIecKoro Matepuana. [lonrsepanm
CKa3aHHOE Ha MpHUMepe KOHKPETHBIX OJJIEMEHTOB COIEPXKAHUS, IOMIEKALINX
MIpOBEPKE.

Tak, TmoOKka3aTeleM  YCBOGHHS  DIEMEHTOB  cofepikaHms  «OOmas
XapakTepucTuka metamuioB rinaBHbIX [A-IIIA rpynm B CBS3M ¢ MX IOJOXEHHEM B
[lepuonuueckoit cucreme xumudeckux odnementoB J[.UM. MengeneeBa u
OCOOEHHOCTSIMH ~ CTPOEHHSI HX aTOMOB», «XapaKTepHCTHKA TEPEeXOIHBIX
3JIEMEHTOB — MEJH, LIMHKA, XpOMa, XkKeJle3a — [0 UX noiyoxeHuto B Ilepuoauueckoi
cucreMe xuMuueckux snemenToB J[.M. MenaeneeBa U 0OCOOEHHOCTSIM CTPOCHUS UX
atomoB» (3amanue A3 B pabore 2011 r.) u «OOmIas XxapakTepUCTHKa HEMETAIUIOB
rnaBHbIX noarpynn IV-VII rpynn B cBa3u ¢ ux nonoxeHueM B Ilepuoguueckoit
cHCcTeMe XUMUYecKHX 1eMeHToB J[.J1. MeHzneneeBa 1 0COOCHHOCTSIMH CTPOCHHUS MX
atoMoB» (3amanue A4 B pabGore 2011 r.) sBIseTCS yMEHHE DK3aMEHYEMBIX
WCIIOJIB30BATh MpPH BBIIOJHEHWH JTHX 33JaHUi OOLIyI0 3aKOHOMEPHOCTh B
U3MEHEHUM CBOWCTB XMMUYECKUX DBJIEMEHTOB (METAUIOB U HEMETAIOB) IO
nepuonam u rpymmnaMm lIlepuoguueckoit cucremsr .M. MenneneeBa. Ilostomy
BJIaJICHUE HAa3BAaHHBIM YMEHHEM MOXKHO NMPOBEPUTH OAHMM 3anaHueM (A3 B pabore
2012 r.).

3ananus A18 u A19 B pabore 2011 r. NpoBepsIIOT YCBOEHUE TAKUX JIEMEHTOB
cogepkaHus, Kak «OCHOBHbIE CIIOCOOBI  IOJNyYEHUS  YIJIEBOJOPOAOB (B
nabopatopun)» u «OCHOBHBIE CHOCOOBI MONYYCHHS KHCIOPOACOAEPKAIMINX
coenHEHHH (B 1aOOPaTOPUM)», W MPEAIIONATraloT HCIIOIb30BaHNE 3HAHUH CBOICTB
YKa3aHHBIX KJIACCOB OPraHMYECKUX BEIIECTB U HMX B3auMocBs3u. Omopa Ha 3Tu
3HaHHUs OOYCJIOBIMBAET CXOMHBIN aJrOpUTM NEHCTBUI NpH BBINOJIHEHHM JaHHBIX
3amanuii. B pabore 2012 r. 3TH 31meMEHTHI copepKaHusA OyayT MPOBEPATHCS OTHUM
3aganuem (A17).

2. ®opmynupoBka ycioBus 3ananusi C2 B yactu 3 sK3aMeHAIMOHHOW paboThl
2012 r., mpoBepsIONIEr0 3HAHHE TEHETUYECKONW B3aMMOCBSI3U HEOPTaHUYECKUX
BEIIECTB PAa3IMYHBIX KIAccoB, OyIeT MpeulokeHa Kak B TPEKHEM, Tak H B
n3MeHeHHOM (opmaTe. V3MeHeHHBIH (opMaT yCIOBHSA STOTO 3aJaHMsA Oyxer
BKJIIOYATh OMNHMCAHHE KOHKPETHOTO XHMMHYECKOTO JKCIEPUMEHTA, XOJ KOTOPOro
9K3aMeHyeMble IOJDKHBI OTpPa3dTh IOCPEICTBOM YypPaBHEHHH COOTBETCTBYIOLIMX
peakiuii.  JlaHHble  M3MEHEHHsS  MPENIONAralT  yCUJICHHE  IPaKTHYECKOU
HaNpaBJICHHOCTH 3aJlaHUs, KOTOPOMY OTBEJIEHA POJIb «MBICIIEHHOTO SKCIIEPUMEHTA).

3. Ha ocHoBaHuM aHanmu3a pe3yabTaToB BbIMONHEHMs 3aganust CS wa
onpeoenenue MOAEKVIAPHOL POpMYabl Geuyecmea BHIABICHa HEOOXOAUMOCTH €ro
YCOBEpPLIEHCTBOBAHHUS, CyTh KOTOPOIO 3aKJII0YAETCs B cieaytomeM. Pemenue 3anauu
Oyzner BKIIOYaTb TPU IOCIEIOBATENbHbIE OIEpAalMU: COCTABICHUE CXEMbI
XMMUYECKOW  peaklHH, ONpeAeleHHEe  CTEeXHOMETPUYECKUX  COOTHOILICHUH
pearvpyrouMx BELIECTB M BbIUMCICHHWS Ha HMX OCHOBE, NPUBOMIIIME K
YCTaHOBJIEHUIO MOJIEKYJISIPHON (OPMYJIbI BELLIECTBA.

B cooTBeTcTBUM CO CKa3aHHBIM BBILIE IIKana oleHuBaHusA 3ananus C5 Oyner
COCTaBJISATh MaKCUMaJbHO 3 Oajuta (BMecto 2 6amios B 2011 r.).
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X1MMUS, 11 knacc

Ipunoocenue 1
O606mennblii njan Bapuanra KUM EI'D 2012 roaa
no XUMHUHA

Obo3nauenue 3a0anuii 6 pabome u Onanke omeemos: A — 3a0anus ¢ 6blOOPOM
omeema, B — 3adanus ¢ xkpamxum omgemom, C — 3a0aHuss ¢ pas@epHymvim

omeemom.

Oobo3nauenue 3a0aHuil 6 COOMBEMCMEUU C YPpo6HEM CIIOHCHOCMU. b — 3a0anusn
6a306020 YPOBHA CIOHCHOCIU, 11 — 3a0anus nogvlulenHo2o YPOBHA CILOHCHOCIU, B -
3A0AHUsL BLICOKO20 YPOBHA CIOHCHOCTMIU.

XNUMMUS, 11 knace

3

A3

Oobwas XapaKkTepuCTHKa
metaisioB [A—IIIA rpynn B cBs3u
c ux HOJIOKEHUEM B
HNePUOJHUECKON CUCTEME
XUMHYECKUX JJIECMEHTOB
.M. MengeneeBa u  0COO€H-
HOCTSIMH CTPOCHHUS UX aTOMOB.
XapakTepuCTHKa  MEepPexXOTHBIX
9JIEMEHTOB — MEAW, LUHKa,
XpoMa, JKemea — 1O HX
MOJOKEHNIO B EPHOTUYECKOH
CHCTEME XMMHYECKHX 3JEMECHTOB
JI.1. Menneneera u
OCOOEGHHOCTSIM ~ CTPOCHHS  HX
aTOMOB.

OO0mas XxapakTepucTHKa HeMme-
tayuioB I[VA-VIIA rpynn B cBsizu
c ux HOJIOKEHUEM B
NIEPUOANYECKON cucreMe
XUMUYECKUX 9JIEMEHTOB
.M. MengeneeBa u  0COO€H-
HOCTSIMH CTPOCHHSI UX aTOMOB

1.2.2
1.2.3
1.2.4

24.1
23.1

Konst Maxe. IIpu-
0O60- TpoBe- VYpo- Gan |MEPHOE
3Ha4e- PAEMBIX KO,Z[LI BCHb BpeEMs
No HUe IIpoBepsiemble 271€MEHTBI PIIEMEHTOY Tpebo- |CI0X- 3:_1[;;f_ BBITIOJI-
3aa- CconcpKaHusd COZCpKa-| BaHUU |HOCTHU HeHue HCHUA
HUS B HHUS 10 3aja- 3aja-
pabote KoauGu- a7 g
KaTopy A (MuH.)
Yacrs 1
1 Al | Crpoenue 25eKTpoHHbIX | 1.1.1 1.2.1 b 1 2
000JI04EK aTOMOB  3JIEMEHTOB 2.3.1
IIEPBBIX YETHIPEX IEPHOMOB: S-,
P- U d-3JIEMEHTHI.
OneKTpoHHas KOH(UTYypaIys
aToMma. OcHoBHOE u
BO30YKICHHOE COCTOSIHHE
aTOMOB
2 A2 | 3akOHOMEpHOCTH u3meHenus | 1.2.1 123 | b 1 2
XMMHYECKUX CBOWCTB JIIEMEHTOB
Y MX COCJIMHEHUH IO TIepHOIaM H
rpynnam

A4

KoBaneHntHas xumMudeckas CBS3b,
€€ Pa3HOBUAHOCTH U MEXaHU3MBI
oOpa3oBaHusi. XapaKTEPUCTUKH
KOBaJICHTHOW CBSI3U (MOJISIPHOCTH
1 dHeprus cBsi3u). loHHas CBS3b.
Merannudeckas CBSI3b.
Bonopoanas cBsizb

1.3.1

222
242

© 2012 DenepanbHas ciayxba mo Hauzopy B chepe oOpasoBanus u Hayku Poccuiickoit @eneparun 11

AS

DNIeKTPOOTPUIIATEIBHOCTb.
CreneHb OKHCIICHUS u
BaJICHTHOCTh XUMHYECKUX
JJIEMEHTOB

1.3.2

A6

BemectBa MomnekymsipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHA.
Tun KpuCTaNINYECKON PEIIETKH.
3aBUCUMOCTh CBOWCTB BEIIECTB
OT MX COCTaBa U CTPOEHHUs

133

222
243
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X1MUSL, 11 knacc

XNUMMUS, 11 knace

7

A7

Kraccuduxarus
HEOpraHUYeCKHX BEIECTB.
HomeHknaTypa HeOpraHHYECKHX
BEIIECTB (TpuBHMANBHAS u
MEXIyHapoaHas).
Krnaccudpukamust  opraHudecknx
BEIIECTB. Homenknarypa
OpPTaHUYECKHUX BEIIECTB
(TpuBHaNbHAs u
MeXIyHapOJHas)

2.1
33

1.3.1
22.6

13

Al3

Teopust cTpoeHUs] OpraHUYECKUX
COEIMHEHMHA: TOMOJIOTUS U
m3oMepus  (CTPyKTypHas  H|
MIPOCTPaHCTBeHHAasA). B3aumHoe
BIIUSTHHE aTOMOB B MOJIEKYJIax.
Tumbr  cBs3ell B MOJEKyIax
OpPraHUYEeCKHUX BEILECTB.
T'ubpuanzanus ATOMHBIX
opbOuraineil yriaepona. Pamukain.
OyHKIMOHATbHAS TPYyIIa

1.2.1
1.2.2
223
2.2.7

A8

XapakTepHble XUMUYECKUe
CBOICTBAa NPOCTHIX  BEILECTB-
METaJlJIOB: HIETOYHBIX,
LIEJIOYHO3EMEIIbHBIX, ATIOMUHMUS;
MEPEeXONHBIX METAJUIOB: ME.H,
LMHKA, XpoMa, JKeme3a.
XapakTepHble XUMHUYECKUe
CBOMCTBA MPOCTHIX  BEIECTB-
HEMETAIJIOB! BOJIOpOJA,
raJloreHoB, KHCJIOpOJa, Cepbl,
azora, (Qocdopa, yraepona,
KpPEMHHUSI

22
23

232

14

Al4

XapakTepHbIe XUMHYECKHE
CBOMCTBa YIJIEBOJIOPOJIOB:
AJIKaHOB, LHKJIOAJIKAHOB,
aJKEHOB, JIMEHOB,  AJKUHOB,
apoOMaTHYECKUX YIJIEBOJOPOIOB
(6er3o0ma 1 TONMyOINIA)

34

234

15

AlS

XapakTepHbie XUMUYECKUE
CBOICTBa IIPEIENbHBIX
OIHOATOMHBIX U MHOIOaTOMHBIX
CIMPTOB, (heHona

35

234

A9

XapakTepHble XUMUYECKHE
CBOMCTBA OKCHIOB: OCHOBHBIX,
aM(OTEPHBIX, KUCITOTHBIX

24

233

10

Al0

XapakTepHble XUMUYECKHE
CBOMCTBA OCHOBaHUI "
aM(OTEepPHBIX THUIPOKCHJIOB.
XapakTepHbie XUMHYECKHE
CBOMCTBA KHUCIIOT

2.5
2.6

233

16

Al6

XapakTepHble
CBONCTBA aJIbJICTU/IOB,
IpeaeTbHBIX KapOOHOBBIX
KHCJIOT, CIIOHBIX 3(UpoB.
Bronornyecku Ba)KHBIC
BEIIECTBA: JKUPBI, OeIKH,
YTJIEBOBI (MoHOCaxapuIbI,
JICaXapHIbl, TOJMCAXAPHIBI)

XUMHYCCKHUEC

3.6

234

11

All

XapakTepHbie XUMUYCCKUE
CBOMCTBa COJIEH: CpeaHuX,
KHCIIBIX, OCHOBHBIX;
KOMIUIEKCHBIX ~ (Ha  mpuUMepe
COCJIMHEHHI AJTFOMHHHUS U IIMHKA)

2.7

233

17

Al7

OCHOBHBIC CIOCOOBI HONYYCHHS
YIJIEBO/IOPO/IOB (B
11a60paTopun).

OCHOBHBIE CIOCOOBI TOJTYYCHUS
KHCIIOPOJICOACPIKAIINX
coelMHeHHH (B 1abopaTopun)

4.1.7
4.1.8

1.3.4
2.5.1

12

Al2

Bzaumocss3b HCOPraHN4YCCKuX
BCIICCTB

2.8

233
243

18

Al8

B3aumocBs3bp  yrieBogoponoB U
KHCIIOPOJI0COACPKAIIIX
OpraHUYECKUX COETMHEHUN

39

234
243
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19

Al9

Knaccudukanus XAMHAYECKHAX
peaknuii B HEOPraHU4YecKol u
OpraHu4YecKOi XUMHUU

1.4.1

228

20

A20

CkopocTtb peakiuy, ee
3aBUCHUMOCTb ~ OT  Pa3iIM4HbBIX
¢axTopoB

1.4.3

245
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21

A21

OOpatumble ©  HeoOpaTHMBIC
XUMHYECKUEC peakiuu.
Xumugeckoe paBHOBECHE.
CMmenienue  paBHOBECUS MO
JICHCTBHEM pa3iIMYHbIX (JaKTOpOB

1.4.4

24.5

XMW, 11 knacc

22

A22

DNeKTpoInTHYECKas
JMCCOIMAINS  JIEKTPOJIUTOB B
BOJHBIX pacTBopax. CuibHBIE U
cJ1a0bIe SIEKTPOITHTEHI

1.4.5

23

A23

Peakiiuu noHHOr0 0OMeHa

1.4.6

24.4

[\S)

24

A24

T'unponus coneii. Cpena BOAHBIX
pacTBOPOB: KHcasi,
HEHTpabHasd, IeI0YHas

1.4.7

224

25

A25

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

1.4.8

225

27

A27

Ilonstue o Meramurypruu: odume
Croco0bl TOJNyYEHHsT METaJIOB.
OOmme HaydHBlE  MPHHIUIIBI
XUMHYECKOT0 TMPOU3BOJCTBA (HA
rpuMepe MIPOMBILIIEHHOTO
[IOJIyY€HUS] aMMHaKa, CEepHOU
KHCJIOTBI, METAHOJIA).
XuMHYECKOe 3arpsi3HEHUE
OKpy’Kalollleil cpeabl U €ro
MHOCJIEACTBUSL. [Ipuponusie
HUCTOYHHUKHU YTJIEBOJOPOAOB, HX
nepepadoTKa.
BricokoMonekymnsipHbie
COCIUHCHUS. Peaknyn
MTOJINMEPU3ALIUU u
nojaukoHAeHcauuu. llonumepsl.
[TmacTMacchl, BOJIOKHA, KAYIyKH

4.2.1
422
423
424

133
1.3.4

26

A26

IIpaBua paGoTHI B J1aGOPATOPHHL.
JlaGopatopHast nocyna u
obopyaoBaHHe. [paBuna
OesomacHOCTH TIpH  paboTe cC
eIIKHMH, TOPIOYUMH u
TOKCHYHBIMU BEIECTBaMH,
cpeacTBaMH  OBITOBOHM — XMMHUH.
Hay4Hble METO/IbI HCCIICA0BaHMS

XUMHUYECKHX BCIIICCTB U
TpEBpaIICHHH. MeTtonapbl
pasnenieHuss cMeced M OYHMCTKU
BEIIECTB. KauecTBennbie
peakuuu Ha HEOPraHWYECKHE
BEIECTBA it HOHEL.

Wnentudukamus OpraHUYeCcKUX
COCAUHEHUN

4.1.1
4.12
4.1.4
4.1.5

1.3.2
224
2.5.1

28

A28

PacueTsl 00BbEMHBIX OTHOIICHHUH
ra3oB npu XAMUYECKUX
peakmax. TemmoBoit  3ddekt
XUMHUYECKOUN peaxkuuu.
TepMOXUMHUYECKHE YPaBHEHHUS.
Pacuerst TemmoBoro 3¢ dekra
peaxiumn

432
434

252

Yacrtb 2

29

Bl

Knaccuduxarmst
HEOPTraHUYECKUX BEILECTB.
Knaccudpukanms u
HOMEHKJIaTypa OpPraHUYECKUX
COeIMHECHUI

2.1
33

228

5-7
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15

30

B2

DNEeKTPOOTPHUIIATENEHOCTD.
CreneHb OKHCIIEHUS "
BAJICHTHOCTH XUMHUYECKUX
DJIEMEHTOB.

Peakiuu OKHCIIUTENBHO-
BOCCTaHOBHUTEIbHBIE. Kopposus
METAJUIOB U CIIOCOOBI 3aIIUTEI OT
Hee

1.3.2
1.4.8

221
225

5-7

31

B3

Onekrponus pacIuiaBoB u
pacTBopoB  (coyiel, IeIO0YeH,
KHCJIOT)

1.4.9

1.1.3
225

32

B4

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

1.4.7

224
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33

B5

XapakTepHble XUMUYIECKUE
CBOMCTBa HEOPraHuYeCKUx
BEIIIECTB:

— IPOCTHIX BEUIECTB — METAIJIOB!
IIETOYHBIX, MIETOYHO3EMETbHBIX,
ATIOMUHHS, MEePEXOAHBIX
METaUIOB (MEIH, MHKA, XpoMa,
xKelesa);

— IPOCTHIX BEIIECTB — HEMe-
TAJUIOB: BOAOPO/d, TaJOrCHOB,
KHCIIOpOZa, Cepsl, asora, ¢oc-
¢opa, yriepona, KpeMHUS,

— OKCHJIOB: OCHOBHBIX, aM(o-
TEPHBIX, KACIOTHBIX;

— OCHOBaHHH W  aM{(OTEpPHBIX
THIPOKCHIOB,;

— KHCIIOT;

—COJIe:  CpeOHHMX,  KHCIIBIX,
OCHOBHBIX; KOMIUICKCHBIX  (Ha
pUMepe COCANHCHHUN aTIOMHHUS
U I[MHKA)

2.2
2.3
2.4
2.5
2.6
2.7

233

XNUMMUS, 11 knace

37

B9

Brraucienne MacChl
pacTBOPEHHOTO BEIIECTBA,
COJEPIKAILErocs B OIPEAEICHHON
Macce pacTBOpa C H3BECTHOM
MacCOBOU jonei

43.1

252

38

B10

Pacuersl Maccel BelecTBa HWITH
o0beMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce
mm  o0beMy  OJHOTO U3
YYaCTBYIOIIMX B PEaKIHU
BELIECTB

433

252

Yacrtp 3

39

Cl

Peaknyn OKHCIUTEIBHO-
BoccTaHOBUTeNbHBIE. Kopposus
METAJJIOB M CIIOCOOBI 3aI[UTHI OT
Hee

1.4.8

225
244

10

40

C2

PeaKHI/II/I, IMOATBEpXKAAOIINEC
B3aMMOCBI3b Pa3sInYHBIX
KJI1aCCOB HCOPraHNYCCKUX
BCHICCTB

2.8

233
243

10

34

B6

XapakTepHble XUMUYECKHE

CBOWCTBa YIJI€BOJIOPOJIOB:
QJIKaHOB, [UKJIOATTKAHOB,
QJIKEHOB,  JMEHOB,  AJKHUHOB,
apOMaTHYECKHX YTIJIEBOIOPOJOB
(6enzoma wu Tomyoma). VoHHBIH
(npaBuno B.B. MapkoBHUKOBa) U
panuKaIbHBIN MEXaHHU3MBI
peaKkIuii B OpraHnuecKord XUMHUHI

34
1.4.10

234
244

5-7

41

C3

Peakiun,
B3aMMOCBS3b
COeIMHEeHU I

MNOATBCPIKAAOIIUC
OpraHn4eCKux

39

234
243

10

35

B7

XapakTepHble XUMUYECKHE
CBOMCTBa MpeAeNbHBIX
OJHOATOMHBIX M MHOI'0aTOMHBIX
CIUPTOB, (eHONa, abJCTHIIOB,
MpeIeIbHbBIX KapOOHOBBIX
KHCJIOT, CIIOKHBIX 2QHUpoB

3.5
3.6

234

5-7

36

B8

XapakTepHble XUMUYECKHE
CBOMCTBa a30TCOoAepIKAIINX
OpraHUYECKUX COCIIMHEHUIA:
AMUHHOB U aMUHOKHCIIOT.
Buonorunyecku Ba)KHBIE
BEIECTBA:  JKUPbI,  YIJIIEBOJBI
(MOHOCaxapupl,  JUCaxapuibl,
oJIcaxapu/ibl), OenKu

3.7
3.8

234

5-7

42

C4

PacueTsl MAacChl (oObeMa,
KOJIMYECTBA BelIeCTBA)
MIPOAYKTOB PEAKLUH, €CIIU OJTHO
M3 BEIIECTB [aHO B M30BITKE
(umeer mnpuMecH), €ciIM OAHO
U3 BEIIECTB JaHO B  BHJE
pactBopa  C  OIpEACICHHOU
MAacCOBOHM JOJEN pacTBOPEHHOTO
BEIIECTBA.

Pacuertnt MacCOBOM 703071
00BEMHOIT JIOIH BBEIXOJa
MPOJYKTa peaxkuuu oT
TEOPETHUYECKU BO3MOXKHOTO.
Pacuernt MacCOBOH OJIH
(maccer) XUMHUYECKOTO
COCJMHCHMS B CMECH

435
43.6
4338
439

252

10

43

Cs

Haxoxnenue MOJIEKYJIIPHOM
($hopMyJIBl BelecTBa

43.7

252

B

10

Bcero 3ananmii — 43, u3 HUX 1o Tuny 3aaanduii: A — 28, B-10, C-S5.
MakcuManbHbIi EpBUYHBINA 0asuT 3a paboty — 65.
OO61ee BpeMsi BbIOJIHEHUS pa0boThl — 180 MuUH.
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