Cnennpukanus
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAIOB
AJs nposefeHus B 2011 rogy e1MHOro rocyiapcTBEeHHOr0 3K3aMeHa
no XUMUHN

1. Ha3HayeHne KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHATOB

Enunsiif rocynapcTBEHHBIN SK3aMeH MO XUMHUH MTPOBOJUTCS C UCTIOIb30BaHUEM
CHCTEMBI KOHTPOJBHBIX H3MEpHUTENbHBIX MaTepuanoB (KMM), craHmapTU3upoBaH-
HBIX 110 (hOpMe, YPOBHIO CIIOXKHOCTH H CII0CO0aM OIIEHKH HX BBIITOJHEHHUS.

KoHTposbHbIE H3MEpUTENbHbIE MaTePUAlTbl IPU3BAHBl YCTAHOBUTH YPOBEHD OC-
BOEHHS 9K3aMEHYeMBIMH 00pa30BaTEIbHBIX MPOrpaMM (emepanbHOr0 KOMIIOHEHTa
TOCYIapCTBEHHOTO CTaHIApTa OCHOBHOTO OOIIEro M CpegHero (IOJIHOTO) o0Imiero
oOpa3oBanus 1o xumuu (yreepxaeH B 2004 roxay).

Pe3ynbTaTel €JMHOTO rOCYapCTBEHHOTO dK3aMeHa MO XUMUH MPH3HAIOTCS 00-
pa30oBaTENbHBIMU YUPEXKICHHAMH CPEIHETro IMpodeccHOHaTbHOrO 00pa3oBaHUS U
00pa3oBaTeFHBIMI  YUPEKACHUAMH BBICHIETO IMPO(ECCHOHATFHOTO 00pa30BaHUS
KaK pe3yNbTaThl BCTYIHUTEIBHBIX UCITBITAHUN 110 XUMHH.

2. IOKYMEHTbI, Ope/IeISIIoNHe CoAepPKaHNe IK3aMeHAIUOHHO padoThI
YropsaoueHHbI Ha0op crangapTu3upoBaHHbXx KM — mpoBepodHBIX 3aja-
HUH — TIPECTaBJICH B KAXKAOM OTACILHOM BapHaHTE SK3aMEHALIMOHHOMN paboThl.
CopnepxaHue 3K3aMEHAIIMOHHOW paboThI onpeaessieTcss Ha ocHoBe Denepalb-
HOT'O KOMITOHEHTa T'OCYIAapPCTBEHHBIX CTAHAAPTOB OCHOBHOTO OOIIETO W CPEIHErO
(nosHOTO) OOIIIEro oOpasoBanus mo xuMuu (mprka3 MunoOpasoBanus Poccun Ne
1089 ot 05.03.2004 1.).

3. O6uue nMoxoapl K pa3padoTKke KOHTPOJIbHBIX H3MEPHUTEIbLHBIX MATEPUAJIOB
ET 2011 roaa no xumumn.

Paspaborka KM ET'D 2011 roga mo XMMHU OCYIIECTBISIIACH C YYETOM Clie-
NYIONMX OONIMX TOJOKEHWH, BBIABICHHBIX Ha OCHOBE aHAJM3a pe3yJlIbTaToOB
9K3aMEHa.

e KUM opueHTupoBaHbl Ha IPOBEPKY YCBOEHHUSI CUCTEMBI 3HaHHH, KOTO-
pasi paccMaTpUBaeTCsl B KaueCTBe MHBAPHUAHTHOTO SIIpa COAEPIKAHUS JIEeHCT-
BYIOIIUX TPOTpaMM MO XUMHH JJIsI 00IIe0o0pa3oBaTeNbHBIX yupexkaeHni. B
CTaHJapTe 3Ta CHUCTEMa 3HAHUM MpeJCTaBleHa B BUJC TPeOOBaHUU K MOJITO-
TOBKE BBIMYCKHUKOB. C JaHHBIMH TpeOOBaHUSAMH COOTHOCUTCS YPOBEHb
npenbssierns B KUM mpoBepsieMbIX IEMEHTOB COAEPKAHNUA.

e KHM mpusBanbl oOecrieynBaTh BO3MOXKHOCTH AW (EepeHINPOBAHHOM
OIICHKH YYEOHBIX JOCTHKCHUH BBITYCKHHKOB. B 3THX IIeNsAX MpoBepKa ycBoOe-
HUS OCHOBHBIX 3JIEMEHTOB COJAEP)KaHMS Kypca XMMHMHU OCYIIECTBISETCS Ha
TpPeX YPOBHAX CIOXHOCTH — 0A3080M, NOGIUEHHOM U GblCOKOM. YUeOHBIH
MaTepuai, Ha 6a3e KOTOPOro CTPOSATCS 3alaHus, OTOMPAETCS 10 MPU3HAKY €ro
3HAYUMOCTH JJIsi 00111e00pa30BaTeIbHON MOJTOTOBKH BBIITYCKHHUKOB CpEIHEH
(TIOJTHOM) LITKOJTBI.

. PaBHOIIEHHOCTh BCEX BapHAHTOB HK3aMEHAIL[MOHHOW paboThl obecrnedn-
BACTCSI CTPOTUM COOIIONEHHEM OIMHAKOBOTO COOTHONICHUS YHCIA 3aJaHui,
HPOBEPSIONINX YCBOCHHE OCHOBHBIX 3JIEMCHTOB COJCPIKAHUS Pa3IMUHBIX Pa3-
JIeJIOB Kypca XHUMHH.

. BrinonHenue 3ajiaHuii NpeaycMaTpHBaeT OCYIIECTBICHHE SK3aMEHye-
MBIM OTIpeJeNIeHHbIX aeificTBui. Hanpumep, uisa61ame KIacCH(HUKAIOHHBIC
NPU3HAKH BELIECTB M PEAKUMil, onpedenams CTCIICHb OKUCICHHUS XUMHYECKIX
9JIEMEHTOB 10 (OpMyJIaM UX COCJUHEHHH, 0ObACHAMb CYUHOCTb TOTO WM
HHOTO TIPOIIeCCa, B3aUMOCBSA3M COCTaBa, CTPOCHUS W CBOWCTB BEIIECTB U T.IL
VMeHHe OCYIIECTBIIATh Pa3HOOOpa3HbIe NEHCTBUS IPH BEIOJTHEHUH PabOTHI
paccMaTpuBaeTCsl B KauecTBE MOKa3aTeNsl yCBOCHHS N3YUYEeHHOTO MaTepuala ¢
HEOOXOMMOM TTTyOMHOW TOHMMAaHHUS.

4. CTpyKTypa 3K3aMeHallHOHHOH padoThI

Kaxxaplii BapuaHT 3K3aMEHAIIMOHHOW pPabOTHI, COCTABICHHBIH MO EIUHOMY
IUIaHy, COCTOMUT M3 TpexX 4acTedl u BkirodaeT 45 3amanmii. OgnHAKOBEIE IO (hopMe
MPEACTaBJICHUS W YPOBHIO CIOXKHOCTH 3aJIaHHs CTPYIIIHPOBAHBI B OMPEICICHHOM
4acTu paboTHI.

Yacte 1 comepxut 30 3amanuii ¢ evibopom omeema. VX o003HAYCHHE
B pabote: Al; A2; A3; A4; ...; A30.

Yacts 2 comepxur 10 3apammii ¢ xpamkum omeemom. VX o0o3HaueHue
B pabore: B1; B2; B3; ...; B10.

Yacte 3 conmepxuT 5 3apaHuii ¢ pazeeprymoim omeemom. VIx obo3HauCHHE
B pabote: C1; C2; C3; C4; C5.

O61iee npeacTaBlIeHUE O KOJIMYECTBE 3aJaHUll B KakKaoil M3 yacTeil sk3ame-
HAI[MOHHOM paboTHI aeT Tadbuuna 1.

Tabnuya 1. Pacnpeoenenue 3a0anutl no 4acmsm 3K3aMeHayuoHHoU pabomsl

% MaKCHMAJILHOI0
NEepBUYHOIO fasia
Maxkcumajb- 34 JAaHHYI0 9aCTh
YacTtu Yucio . . y .
.. | HBIH mepBUY- PadoThI OT 001IEro Tun 3ananuii
padoTsl | 3axaHuii .
HBIH 0aJ1)1 MAaKCHMAaJIbLHOI0
NepBUYHOrO 6ajia —
66
C BeIOOpOM
Yacte 1| 30 30 45,4% p
OTBETA
C KpaTKuM
Yacre 2 | 10 18 27.3% P
OTBETOM
C pa3BepHYTHIM
Yacrs 3 5 18 27.3% paspepiy
OTBETOM
Hroro: 45 66 100%




3agaHus ¢ 66100pom omeema TOCTPOSHBI HA MaTephalie MPAaKTUIECKH BCEX
Ba)XHEHIINX pa3ziesioB INKOJIBHOTO Kypca XHMHHU. B CBOEH COBOKYIMHOCTH OHU
MIPOBEPSIIOT Ha 0Aa30BOM YPOBHE YCBOEHHE 3HAUUTEIBHOTO KOJMYECTBA JJIEMEHTOB
conepkanus (42 U3 56) U3 Bcex coaepKaTeIbHBIX OJIOKOB: « TeOpEeTHUECKUE OCHOBBI
xumuny, «Heopranndeckas xumusy», «Opranudeckass XuMus», « MeToIpl TIO3HAHUS
Y IPUMEHEHUS BEIIECTB M XMMUYECKUX PEaKIHii».

BrimonHenue 3ajaHuil ¢ @uvlOopom omeema TpennonaraeT HCIOIb30BaHHUE
3HAHWUN JUTA TTOATBEPKICHHS IPABUIBHOCTH OJHOTO U3 YETHIPEX BAPHAHTOB OTBETA.
OTmuune TpeioKEeHHBIX PAa3HOBUAHOCTEH TAKHX 3aJaHUM COCTOMT B ITOPUTMAX
IIOMCKA MTPABUIBHOTO OTBETA.

3agaHus ¢ kpamkum omeemom TaKKe MOCTPOSHBI Ha MaTepuale BaKHEUIINX
pa3zieNnoB Kypca XHMHUH, HO B OTIIMYKE OT 33JaHUi C BEIOOPOM OTBETa OPUEHTUPOBA-
HBI Ha MPOBEPKY OCBOCHHUS JJIEMEHTOB COJCP)KaHHs HE TOJBKO Ha 0a30BOM, HO U
MpO(UIBHOM YPOBHSIX.

Brinonnenue Takux 3amaHui MpearnoiaraeT:

a) OCyIeCTBICHUE OONBIIEro Yucia yueOHBIX JICUCTBHN, YeM B CIydae 3aja-
HUM ¢ BBIOOPOM OTBETA;

0) yCTaHOBJICHUE OTBETA U €r0 3aIKCh B BUIC HAOOpa Yrced.

B sk3ameHanoHHON paboTe MPeUIOKEeHBI CIEAYIOINEe Pa3HOBHIHOCTH 3a/1a-
HUH ¢ KpAMKUM OmMeemoM:

— 3a0aHusi HA YCMAHOBNEHUe COOMEEMCMBUs NO3UYUL, NPeoCmasienHblX

8 08YX MHOJICECHBAX.
— 3a0aHus HA 8blOOP HECKOILKUX TIPABUIBHBIX 0meemos N3 MPeATIoKeHHOTO
TIEPEYUHS OTBETOB (MHOMCECMBEHHbLU BbLOOD).

— pacyemmvle 3a0a4u.

3aganHus ¢ pazeepHymvii 0meemoM B OTIIMUNE OT 3aJaHNH IBYX MPEIbIIyIINX
TUTIOB TPEIYyCMATPHBAIOT KOMILICKCHYIO TPOBEPKY YCBOSHHS Ha NPOGOUIEHOM
YpOBHE HECKOJBKUX (IBYX M 00Jiee) IJIEMEHTOB COJCPKAHUS U3 PA3IHMYHBIX COMACP-
JKaTeNbHBIX 0I0KOB. OHU MOAPA3NENAIOTCS Ha CIEAYIOMINE TUIIBL:

— 3a0aHusi, TIPOBEPSIONINE YCBOCHUE BAXHEHIINX OJJIEMEHTOB COJEPIKAHUS,

TaKuX, HaIpUMep, KaK «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUI»;

— 3a0aHus1, IPOBEPSIOIINE YCBOCHUE 3HAHUI O B3aUMOCBSI3H BELIECTB Pa3IHy-

HBIX KJIAacCOB (Ha MpHMepax NpeBpalleHHi HEOPraHUIECKNX U OPTaHUYEeCKUX

BEIIECTB);

— pacuemmvie 3a0aiu.

3ananHus ¢ passepHymuvim omeemom OpUSHTUPOBAHBI Ha IPOBEPKY YMEHHIH:

— 00BsCcHAMb 00YCIOBIEHHOCTh CBOMCTB M NMPHMEHEHHUS BEHIECTB UX COCTa-

BOM U CTPOCHHEM; XapaKTep B3aMMHOTO BIIHMSHUS aTOMOB B MOJIEKYJIaX Opra-

HUYECKUX COEIUHEHUI; B3aUMOCBSI3b HEOPIaHMUECKHX M OPraHMUYECKHUX Be-

LIECTB; CYIIHOCTh W 3aKOHOMEPHOCTH NMPOTEKAHHS M3YUYCHHBIX THIIOB peak-

1M,

— npo8ooums KOMOMHUPOBAHHBIC PACUCTHI M0 XUMUYCCKUM YPaBHECHUSIM.

5. PacmpenesieHne 3aJaHMii YK3aMeHAIIHOHHOW PaGoTHI MO cofepKaTeabHBIM
6JI0KaM/coep:KaTeJbHBIM JIMHUSAM, BUIaM YMEHHU U crioco0am aeiicTBUil

[Ipu onpeneneHnM KoIUYECTBA MMPOBEPOYHBIX 33aIaHUN IK3aMEHALIMOHHOW pa-
0OTBHI, OPHEHTHPOBAHHBIX HA MIPOBEPKY YCBOCHHs YUeOHOrO MaTephaa OTAEITbHBIX
OJIOKOB/COJICpIKATEIBHBIX JIUHUN, YYUTHIBAJICS, MPEKAE BCErO, 3aHUMAEMBIH HMHU
00BeM B Kypce XuMuH. Hampumep, NpUHATO BO BHUMaHHUE, YTO B CHCTEME 3HaHMUH,
OTIPENIENSAIOMNX YPOBEHb IOATOTOBKH BBIIYCKHHKOB IO XHMHH, Ba)KHOE MECTO
3aHUMAIOT 3JIEMEHTHI CONEPKaHUsI BYX COJlepKaTeNbHBIX 0J0KoB — «Heopranuye-
ckas XxuMus», «OpraHuyeckas XUMHsS» M COAEPXKATEIbHOM JIMHUM «XHMHUYECKast
peakuusi». 1o »Toi mpuunHe cyMMmapHas AOJS 3aJaHHM, MPOBEPSIOMINUX YCBOEHHUE
WX COAEp)KaHWs, COCTaBHJIA B dK3aMEHAMOHHON pabore 64,4% ot obmero uucia
Bcex 3azanuil. IlpencraBieHue O pacrpelesieHuu 3aJaHui 10 COJEepKATeIbHBIM
Gyi0Kam/coiepKaTEeIbHBIM JIMHUSM JIaeT Tabuuna 2.

Tabnuya 2. Pacnpeoenenue 3a0anutl 5Kk3aMeHAYUOHHOU pabomsl no cooep-
JHcamenbHbIM OJLOKAM/COOEPIHCAMELbHIM IUHUSM KYPCA XUMUU

Ymucio 3axanmii B yacTsx padoTsl
Ne CoaepxartenbHbie 010Kku/ (moais1 3ananuii B %)

n/n colep:KkaTeIbHbIE JINHAU BCsl 1 2 3
padora | 4yacTh 4acTh 4acTh

1 | Teopemuueckue ocnogvl xumuu

1.1 | CoBpeMeHHbBIE IIPEICTABICHUS O 1 1
CTPOCHHHU aToMa 2,2%) | (3,3%)

1.2 | [lepuoanyeckuii 3aKOH U HEPUOTHU- 3 3
yecKas CHCTEMa XHMHYCCKHX — -

(6,7%) (10%)
aneMmeHToB /.M. Menaeneera

1.3 | Xumunyeckast CBA3b U CTPOCHHUE

3 3
BEILIECTBA. 6.7%) | (10%) - -
1.4 | Xumuueckas peaxiust 11 7 3 1
(24,4%) | (23,4%) | (30%) (20%)
2 | Heopzanuueckas xumus 9 6 2 1
(20%) | (20%) (20%) (20%)
3 | Opzanuueckan xumusn 9 5 3 1

(20%) | (16,7%) | (30%) | (20%)

4 | Memoowl no3nanus ¢ xumuu. Xumus u 3Hcu3no

4.1 | DkcniepuMEHTAIIbHBIC OCHOBBI
xumun. OOmue crnocoOsl Tomyde- 3 3

Hus BemiecTB. Pacuersl mo xumuue- | (6,7%) | (10%)
CKHM (opMyJiaM U ypaBHEHHUSIM




CKOH M oOpraHudecko xumuu (Io
BCEM H3BECTHBIM KJIACCHU(PUKAIMOH-
HBIM IIPU3HAKAM);

4.2 | O0mue npencTaBiIeHus: O MPOMBIIII- 1 1
JIGHHBIX  crmocobax  MOJNy4YeHUs 2.2%) | (3.3%) - -
BEIECTB
4.3 | PacueTbl Mo XUMHYECKUM (POpMY- 5 1 2 2
JIaM U ypaBHEHUIM (11%) | 3,3%) | (20%) (40%)
Beero 45 30 10 5
(100%) | (100%) | (100%) | (100%)

CooTBeTCTBHE COIEPKAHNUS K3aMECHAIIMOHHOM pabOoTHI OOIINM LeNsM 00yde-
HUS XUMHU B CpEIHEH MIKOJe OOEeCIevrMBacTCs TeM, YTO IpeularacMble B HEl
3aJaHusl TIPOBEPSIIOT, HApSAAY C YCBOCHHEM OJJIEMEHTOB COJNIEPXKAHUS, OBJIAJCHUE
OTIpeICICHHBIMA YMEHHMSIMH U CIIOCOOaMH JEHCTBUM, KOTOPBIE OTBEYarOT TpeboBa-
HUSIM K YPOBHIO TOATOTOBKH BBIMYCKHHKOB. [IpeicraBiieHWe O pacrpeaerIcHun
3aJIaHui 10 BUIaM MPOBEPSIEMBIX YMEHUI U crioco0aM JeHCTBHI naet Tabimia 3.

Tabnuya 3. Pacnpedenenue 3a0anuii

10 8UOAM NPOBEPAEMBIX YMEHUI U CNOCOOAaM Oelicmeull

2.3

Xapaxmepuzoeamy.:
S, p ¥ d-3JIEMEHTHI TI0 UX TOJI0KEHHIO
B MIEPUOANYECKON CHCTEME
J.1. Menneneena; oOmue XuUMHUYE-
CKHE CBONMCTBA OCHOBHBIX KJIAaCCOB
HEOPraHUYEeCKUX COCIMHCHUA,
CBOMCTBa OT/EIBHBIX IpeACTaBUTENEH
9THUX KJIACCOB; CTPOCHUE U XHMHYE-
CKHE CBOWCTBA M3YYEHHBIX OpTraHHYe-
CKHX COCIHMHCHUI;

15
(33,4%)

10
(33,3%)

3
(30%)

1
(20%)

4HCJI0 32IaHNH B YacTAX padoThl

24

00®sICHAMb:  3aBUCHUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB U WX COE/IH-
HCHHA OT TIOJNIOKCHHSI JJICMECHTa B
nepuonuyeckort cucreme JI.U1. Men-
JiesieeBa; IpUPOJy XMMUYECKOU CBS3U
(MOHHOM, KOBAJIEHTHOM, MeTaJTHue-
CKO#, BOJOPOJHOM); 3aBUCHUMOCTh
CBOMCTB HEOPraHMYECKHUX U OpTaHH-
YEeCKMX BEIIECTB OT WX COCTaBa u
CTPOCHHS;, CYIIHOCTh  H3YYEHHBIX
BUJIOB XUMHYECKUX peakuud (3Jek-
TPOJIUTUYCCKOMN JTUCCOITUALINH,
WOHHOTO  OOMEHa, OKHCIIUTEIIbHO-
BOCCTAHOBHTEJIbHBIX) M COCTaBISITh
WX YypaBHEHUS; BIUSHHUC DPA3JIUYHBIX
(akTOpOB Ha CKOPOCTH XHMHYECKOH
peakuuu 1 Ha CMEIIEHHE XUMHUYECKO-
r0 PaBHOBECHSI;

10
(22,2%)

7
(23,3%)

(10%)

2
(40%)

Ne | OcHoBHBIE yMeHMA M €HOCOOBI (moJis1 3aganuii B %)

n/n | percrBmii BCS 1 2 3

padora 4acTh | 4acTh | 4acTh

1 | 3uamv/nonumams:

1.1 | BakHEHIIME XUMHUYECKHE TTOHSITHS, 4 4

(9%) (13,4%)

1.2 | ocHOBHBIE 3aKOHBI 1 TEOPUU XUMUY; 2 2

(4,4%) (6,7%)
1.3 | BakHeIIINE BEIIECTBA U MaTEPHUAIIBI. 1 1
(2,2%) (3,3%)

2 | Yuems:

2.1 | Hazbleams W3y4YCHHBIE BEILECTBA IO 1 1 1
TPUBHAIIBHOH WM MEXAyHapomHoi | (2,2%) (3,3%) | (10%)
HOMEHKJIATYpE;

2.2 | onpedenams/ Kaaccuguyupogamu: 6 4 2
BaJICHTHOCTh, cTeneHb okucienus | (13,3%) | (13,4%) | (20%)
XUMHUYECKUX  DJIEMEHTOB,  3apsijbl

HWOHOB;, BHA XHMHYCCKHUX CBsi3el B
COCIUHCHUAX U THUIT KpHCTaJ'IJ'IH‘IeCKOfI
PCHICTKH; XapaKTEp CpE€abl BOAHBIX
PaCTBOPOB BEIIECTB;, OKHUCIUTEIIb H

BOCCTAaHOBHUTCIIb, IPUHAIJTIC)KHOCTDH
BCOICCTB K Ppa3JInIHbIM Kj1accaM
HCOPraHN4CCKUuX u OpraHn4cCKux

COEIMHEHU; TOMOJIOTH M H30MEpHI;
XUMHUYECKHE PEaKLUWU B HEOpraHuye-

2.5

naanuposams / nposooums: TpoBee-
HHE SKCIIEPUMEHTA 110 TOJNYYCHHIO U
PacIO3HABAHUIO BAKHEHIIMX HeEOpra-
HUYECKUX W OPTaHUYECKUX COCIMHE-
HU#, C y4eToM  TPUOOPETEHHBIX
3HaHMH O TpaBWiIax Oe3o0macHOU
paboThl C BeliecTBaMu B J1laboparo-
pux ¥ B OBITYy, BBIYHCICHUS IO
XUMHYECKUM (POpMyJiaM M YpaBHEHH-
M.

6
(13,3%)

1
(3,3%)

3
(30%)

2
(40%)

Bcero

45
(100%)

30
(100%)

10
(100%)

5
(100%)




6. MunumanbHoe kondecTBo 6annoB EI'D B 2011 roxy
Ilpeononazaemcs, uto B 2011 romy, Kak ¥ B IPEABIAYIIEM Oy, MUHUMAJIbHOES
konuyectBo OamioB EI'D mo xumum Oyzaer paBHO 12 mepBuyYHBIM OamiaMm U3
66 MakcHMallbHO BO3MOXXHBIX. OCHOBaHHWEM IS TAaKOTO OMPEACICHHS SBISIETCS
CIEyIOIIEe.
1. Bapuantel KUM o xumun pa3paboTaHbl B pacueTe Ha BCE KATETOPUHU BBIMYCK-
HUKOB CpeJHei (IoJIHOM) 00111e00pa3oBaTeIbHON HIKOJIbI, BEIOPABIINX 3K3aMEH
0 XWMHUH. B CBsI3M ¢ TeM, YTO YpOBEHb MOATOTOBKH PAa3IHYHBIX KaTETOPHH
BBIITYCKHUKOB HEOJUHAKOB, OTIPABHON TOYKOW CTAHOBHTCS Y4YET BO3MOXKHO-
CTel MOJTy4eHHs] MUHHUMAJIbHOTO KOJIMYECTBAa OAJUIOB BBITYCKHUKAMHU, U3ydaB-
LIMMHU XUMHIO Ha 0a30BOM YpOBHE.
2. KonmuecTBeHHBIH MOKa3aTelb MUHUMaIbHOTO uncia 6amtoB EI'D ompenenser-
Csl HA OCHOBE MUHHUMAJIbHBIX TPEOOBaHHH, MPEIBIBISIEMBIX K 0a30BOMY YpOB-
HIO MMOATOTOBKHU BBIITYCKHUKOB CpeiHeH (MOJTHOW) MIKOJbl. IMEHHO TakuM Tpe-
0OBaHUSAM OTBEUACT WHTEPBAJ, HAYMHAIONIUICS ¢ 12 0a/UI0B, YTO COOTBETCTBY-
eT 40% 0T MakCHMaITLHOTO YKciIa OalyIoB 32 BHITOJHEHUE BCeX 3alaHuil 6a3o-
BOTO YPOBHSI.
3. Jng mnonydyeHHs YKa3aHHOTO 4YHCia OaJlJIoB AK3aMEHYeMOMY HEOO0XOJAMMO
MIPOIEMOHCTPHPOBATH:
— MOHMMaHHE CMBICIIA M TPaHHUI] IPUMEHEHHST HanOOoIee BAXKHBIX XHUMUYe-
CKUX TIOHSATHUH, OTHOCSIIMXCS K OCHOBHBIM pa3lellaM Kypca XHUMHH
(«ITepunoanueckuit 3aKOH u nepuonYecKas cucTeMa
J .M. MenneneeBa», «CTpoeHne atoMa U CTpoeHHe BemecTBay, «Kiac-
cudukanys BenecT», « Teopuss XUMUYECKOTO CTPOSHUST OPTaHUYECKUX
COeAMHEeHHNY, «XHUMHYecKass peakuus», «MeTonpl IO3HaHMSA Be-
MIECTBY);
— YMEHHE OIpEeNesTh MPHHAIICKHOCTh BemecTB (Mo ux (opMmyniaMm U
Ha3BaHUAM) K OCHOBHBIM KJIACCaM HEOPTaHMYECKHX WU OPTraHUYeCKUX
BEIIECTB,;
— YMEHHE OTpEeNesATh TUIl PEAKIH M COCTABIATH YPaBHEHHS, OTpakaro-
e Hauboliee BaXKHBbIE XMMHUYCCKHE CBONCTBA OCHOBHBIX KIIACCOB CO-
eIMHEHUI.

7. Bpemsi BoInosiHeHHsI padoOTHI
ITpumepHOE BpeMs, OTBOJMMOE Ha BBIINOJHEHUE OTICIbHBIX 3aaHUM, COCTaB-
JISIeT:
1) amst kaxmoro 3agaHust 4acTH | — 2 MUHYTHI;
2) JUIst KaKAOTO 3aJaHus 4acTu 2 — 5-7 MUHYT;
3) g Kaxaoro 3aaaHus 4acti 3 — 10 10 MUHYT.
O0611as mpoIoJIKUTEIBLHOCTh pa0boThI cocTariseT 3 yaca (180 MUHYT).

8. [InaH 3x3amMeHalMOHHON PadoTHI
[Ipennaraercs oauH 1IaH SK3aMeHaMOHHOM paboTel 2011 r., KOTOPBIH naeT-
ca B [Ipunoxenun 1.

9. CucremMa OLIeHMBAHUSI OTAEJBHBIX 3aJaHMIl M PaGOTHI B LEJIOM

OrtBeThl Ha 3amaHus 9actd 1 (A) u yactu 2 (B) aBTOMaTH9eckn oOpabaThBa-
IOTCSL TOCNIe CKaHMpoBaHUsi OynaHkoB oTBeTOB Nel. OTBeThl K 3alaHUSIM 4acTd 3
MPOBEPSIFOTCST IKCHEPTHONM KOMHCCHEW, B COCTaB KOTOPOW BXOISAT METOIMCTEHI,
OIIBITHBIE YUUTEIS U IIPETIOJABATENN BY30B.

BepHoe BbINOSIHEHUE KaXI0T0 3aaHus 9acTH | oneHuBaeTcst 1 6ayuioM.

B uvactu 2 BepHOe BhInonHeHue 3ananuii B1-B8 onenuBaercs 2 6amiamu, 3a-
nauuii B9 u B10 — 1 6amnom.

3amanusa wact 3 (¢ pa3BEepHYTHIM OTBETOM) HMEIOT Pa3IMIHYIO CTEICHb
CJIO’)KHOCTH U TPeycMaTpHBaIOT MPOBEPKY OT 2 10 5 a1eMeHToB oTBeTa. Hanmuuue
Ka)XXIIOTO dJIEeMEHTa OTBeTa OLeHHBaeTcs B 1 0aii, modTOMYy MakcHMallbHas OLIEHKa
BEPHO BHIMTOJHEHHOTO 3aIaHUs COCTAaBISET OT 2 70 5 0amioB (B 3aBHCHMOCTH OT
CTENCHU CIIOKHOCTH 3amaHus). [IpoBepka 3amaHWil dacTH 3 OCYIIECTBISCTCSA HA
OCHOBE CPaBHEHHS OTBETA BBIIYCKHHMKA C MO3JIEMEHTHBIM aHAIN30M IPUBEACHHOTO
oOpasiia OTBeTa.

3amaHus ¢ pa3BEepHYTHIM OTBETOM MOTYT OBITH BBHIITOJHEHBI BBHITYCKHHKaMU
pa3IMYHEIME crioco0amMu. [103ToMy IpHBEACHHBIC B MHCTPYKIUH (IJIs1 SKCIIEPTOB)
yKa3aHus MO0 OLIEHUBAHHUIO OTBETOB CJIEIyeT UCIOIb30BaTh IPUMEHUTEIBHO K Bapu-
aHTy OTBETa PK3aMEHYEeMOTO. JTO OTHOCHUTCS MPEXKAE BCETO K CIIOCO0aM peIIeHUS
pacyeTHBIX 3a/1a4.

3a BepHOE BBINOJHEHUE BCEX 3aJaHUN 9K3aMEHALMOHHON pabOThl MOYKHO Mak-

CUMAJIBHO MOJYYHUTH 66 NEPBUYHBIX OAJIIOB.

10. JonosiHuTEIbHbIE MaTepHaJIbl H 000PyA0BaHUE

K kxaxxgoMy BapHaHTy 5K3aMEHAI[IOHHOM pabOThl NPUJIAraloTCs CIERYIOLIHe
MaTepHabl:

— InepuoAuyecKas cucreMa xumuueckux aiaemenTos /(.M. Menneneesa;

— TabJHIa PACTBOPHMOCTH COJICH, KHCIIOT M OCHOBaHUH B BOJIE;

— 3JIEKTPOXUMHUYECKUHN PsJl HANPSHKEHUH METaJlIOB;

Bo BpeMsi BBITOJIHEHHUS 9K3aMEHALMOHHOIN PaboThl pa3peraeTcs: UCIoJIb30BaTh

HEIPOTpaMMHPYEMBbIH KaJIbKYJIATOP.

11. YcaoBus npoBeeHusi 3k3aMeHa (TpeGOBaHMS K CHeLHATUCTAM)

Ha sk3aMeH B ayTUTOPHIO HE JIOMYCKAIOTCS CIICIUAIMCTBI 0 XUMHH. VIcTomb-
30BaHME€ WHCTPYKIMU IO MPOBEACHHUIO dK3aMeHa MO3BOJSIET 00ECIeUnTh COOIIo/Ie-
HUE EIUHBIX YCJIOBUH 0€3 MpHBICYCHHS JHI[ CO CIEHUAIBLHBIM 00pa3oBaHHEM
[0 JaHHOMY TPEIMETY.

[IpoBepky 3amaHuil ¢ pa3BepHYTbIM OTBETOM OCYIIECTBISIOT CHELMAIUCThI-
MPEeIMETHUKH, MPOIIEIINE MOATOTOBKY B COOTBETCTBHHM C METOAWYECKHMH PEKO-
MEH/IALIMSIMU TI0 OLICHWBAHUIO 33J[aHUI C pa3BEpHYTHIM OTBETOM, ITOJATOTOBICHHBIMU
DUITN.




12. PexoMeHaluu 110 NOATOTOBKeE K 9K3aMeHy

Ilpn moAroToBKE K 3K3aMEHYy PEKOMEHIYeTCS HCIIONB30BaTh YYEOHUKH,
umeronne rpud MunoOpaayku Poccum u BkiodeHHble B DenepanbHble MEpedHU
y4eOHUKOB, PEKOMEHIOBaHHBIX (TOMYIICHHBIX) K HCIIOJIb30BaHHIO
B 00pa30BaTeNIBLHOM TIpOIlecCe B 00pa30BATENBHBIX YUPEKICHHAX, PEaTH3YIOIIIX
o0Opa3oBatenbHble IPOrpaMMbl 00111ero 06pa3oBaHUs U UMEIOIUX I'OCYA1aPCTBEHHYIO
akkpenuranuio Ha 2010/2011 y4eOHbIit ro.

K sk3aMeHy MOXHO TOTOBHUTBCS T10 TIOCOOUSIM, BKJIIIOYEHHBIM B Pa3MeIleHHbIH
Ha cafite ®UIIN (www.fipi.ru) mepedeHp y4eOHBIX IOCOOMH, pa3pabOTaHHBIX C
yuactuem OUIIN.

13. U3menenusi B «CrnenupuKanuu KOHTPOJbHBIX M3MePUTEIbHbIX MaTepua-
JIOB €IMHOr0 TOCYAapCTBEeHHOro 3Kk3aMena 2011 r. mo XuMumu» 10 CPABHEHHIO €
2010 r.

B cnenudukamuu 2011 roga BrnepBble TaHO MOAPOOHOE OMHUCAHHE OOIIMX
MOJXOJIOB K pa3pabOTKe KOHTPOJBHBIX HM3MEPUTENBHBIX MarepuanoB EI'D mo
XUMHH.

B cooTBercTBUM ¢ M3MeHeHUsIMH B paszzeine 1 konugpukaropa «llepedens ae-
MEHTOB COJIEPXKaHUs, MPOBEPSEMBIX Ha €JUHOM TOCYJapCTBEHHOM 3JK3aMEHE I10
XUMHW» BHECEHBI H3MEHEHHUS B IJIaH 3K3aMCHAIIMOHHOW paboThI.

Dx3ameHannoHHas padora 2011 roga aHamoruvHa 1mo cBoeit cTpykrype pabo-
te 2010 r. B Hell coxpaHeHbl Bce Pa3HOBUAHOCTH 3a/laHUll, KOTOpbIE MPOLUIN
anpobarnmio. O6miee uncio 3ananuii npexxHee — 45. CoxpaHeHa cHCTeMa OLCHHBa-
HUS OTJICNIFHBIX THITOB 33J[aHUI U BCel pabOTHI B IIEJIOM.

Ipunoocenue 1
IInan
IK3aMEHAIIMOHHOI PadoThI
€/IMHOI0 rocyAapcTBeHHoro sx3amena 2011 roga
no XUMHUU

Obo3nauenue 3a0anuii 6 pabome u o6ranke omeemog: A — 3adanus c 8b160poM
omeema, B — 3adanus ¢ xpamkum omeemom, C — 3a0anus ¢ pazeepuymvim omee-
mom.

Ob6o03nauenue 3a0anuii 6 cOOMeemcmeuu ¢ yposuem ciodxcHocmu: B — 3adanus
0a306020 yposns crodxcrhocmu; I1 — 3a0anus nOGbIUEHHO20 YPOGHSA CLOACHOCUY, B —
3a0aHUsL BbICOKO20 YPOGHS CILONHCHOCHILL.

Koapb! Makc.
A Mpu-
npose- 0asL
Obo- Ypo- MepHoe
psAeMBbIX 3a
3Have- Koas! | BeHB Bpemsi
3JIeMeH- BbI-
HHUE I[IpoBepsieMble 2JIeMeHTHI Tpedo- [C10K- BBIIOJI-
Ne TOB . noJj-
3a1a- coepKaHust BaHMii |HOCTH HeHMsI
coaepixKa- He-
HUf B 3a1a- 3aja-
HUSA N0 HHe
padote R HUS sana HUS
(MHH.)
KaTOpy HUs
1 Al | Crpoenne 3IeKTpoHHBIX 000-| 1.1.1 1.2.1 b 1 2
JIOUEK aTOMOB JJIEMEHTOB Iep- 2.3.1

BBIX YETBIPEX MEPUOJIOB: S-, p- U
d->11EMEHTHI.

OnekTpoHHas  KOHQHUTyparus
atoMa. OCHOBHOE U BO30YX/ICH-
HOE COCTOSIHUE aTOMOB.

2 A2 | 3aKOHOMEpPHOCTH u3meHenus | 1.2.1 1.2.3 b 1 2
XMMHYECKUX CBOMCTB 3JIEMEHTOB
U WX COEJWHEHUH MO TepHoxam
Y TpyImam.

10




A3

OOmiass xapakTepUCTUKa MeTall-
JIOB TNIaBHBIX MOATPYII

I-IIT rpynn B cBA3M C UX IOJO-
KEHHEM B  IIePUOIANIECKOit
CHCTEME XHMHYECKHX DJICMCH-
ToB JI.M. MenneneeBa u oco-
OCHHOCTSIMH ~ CTPOCHHS WX
aTOMOB.

XapaKkTepuCTHKa  TEPeXOJHBIX
JJIEMEHTOB — MM, IHUHKA,
XpoMa, XKeje3a — 110 MX IHOJIOKe-
HUIO B IIEPHOJUYECKON CHCTEMe
XUMHYECKUX JIIEMEHTOB
J.. MenneneeBa u 0coOEHHO-
CTSIM CTPOCHHS HX aTOMOB.

1.2.2
1.2.3

24.1
23.1

A8

Krnaccuopukanus  HeopraHude-
ckux BemiecTB. HomenknaTtypa
HEOPraHU4eCKUX BELIECTB
(TpuBManbHAas U MEXIYHapo[-
Has).

Knaccuduxanuss opraHnuecKux
BEIIECTB. HomenxnaTypa
OpPTraHUYECKHUX BELIECTB (TPUBU-
JIbHAsi U MEXLyHapoaHasi).

2.1

3.3.

1.3.1
226

Ad

OO6mast xapakTepHCTHKa HeMe-
TJIOB  TJABHBIX  TOATPYIII
IV-VII rpynn B cBsizu ¢ uX
MOJIOXKEHUEM B MEPUOJMYECKOM
CHCTEME XHMHYECKHX DIIEMCH-
ToB J[.W. MenneneeBa u oco-
OCHHOCTSIMH ~ CTPOCHHS  HX
aTOMOB.

1.2.4

24.1
231

A9

XapakTepHbIe XUMHYECKUE
CBOIfCTBA MPOCTBIX BEILECTB-
METaJIOB: IIEJIOYHBIX, IIEeI0Y-
HO3EMETBHBIX, ATIOMUHHS,
MIEPEXOAHBIX METAUIOB — MEIH,
I[IHKA, XPOMa, XKeJe3a.
XapakTepHble XUMHUYECKHE
CBOICTBA MPOCTHIX BEIIECTB-
HEMETaIJI0B: BOAOPOIA, Tajore-
HOB, KHCIOpOJa, CEphl, a3o0Ta,
dochopa, yriepona, KpeMHHUSL.

2.2
2.3

232

A5

Kosanenrtnas XUMHYECKas
CBSI3b, €€ Ppa3HOBUAHOCTH U
MEXaHHU3MBbI o0pazoBaHusl.
XapakTepuUCTUKU KOBaJEHTHOU
cBs3U (TIOJIIPHOCTH W DHEPrUst
cBs3u). MonHast cBs3b. Merain-
JM4ecKkas CBs3b. BopopoaHas
CBSI3b.

1.3.1

222
242

10

Al0

XapakTepHbie XUMUYECKHE
CBOMCTBA OKCHIIOB: OCHOBHEIX,
aM(OTEPHBIX, KHCIOTHBIX.

24

233

11

All

XapakTepHble XUMHUYECKHE
CBOWCTBA OCHOBaHHWA H aMmQo-
TEpHBIX THUJIPOKCHAOB. Xapak-
TEpHBIE XHMHUYECKHE CBOMCTBA
KHCIIOT.

2.5
2.6

233

A6

DIeKTPOOTPUIIATEIBHOCTS.
CTeneHp OKUCICHUS M BAJICHT-
HOCTh XUMUYECKHX DJICMEHTOB.

1.3.2

12

Al2

XapaktepHbie XAMHAYECKHE
CBOICTBa  COJIEH:  CpelHHX,
KHCIIBIX, OCHOBHBIX; KOMILIEKC-
HBIX (Ha TpUMepe COeAWHEHUH
QITIOMHMHUS U [IMHKA).

2.7

233

A7

BemectBa  MONEKyJISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.
Tun KpUCTAIITMYECKOH peIIeTKH.
3aBHCUMOCTh CBOICTB BEIIECTB
OT UX COCTaBa U CTPOCHHUSI.

133

222
243

13

Al3

B3auMocBs3p  HEOpraHMYECKHX
BEIIIECTB.

2.8

233
243

11

14

Al4

Teopusi cTpoeHHsI OPraHUYECKUX
COEQUHEHHUN: TOMOJIOTHS u
n3omepus (cTpyKTypHas Hu
MPOCTPAaHCTBEHHAsA). B3aumHoe
BIIUSTHHE aTOMOB B MOJICKYJIax.
Tunel cBs3el B MOIEKyIax
OpPraHUYECKUX BeIIeCTB. [ HOpH-
IU3alUs  aTOMHBIX opOuTanel
yraepona. Pamukan. ®dynkiuo-
HaJIbHAS TpYMIIa.

3.1
32

1.2.1
1.2.2
223
227

12




15

AlS

XapakTepHble
CBOMCTBa YIJIEBOJOPOIOB:
AJIKaHOB, LUKJIOAIKAHOB,
QJIKEHOB, JMUEHOB,  AJIKUHOB,
apOMaTHYECKUX YIJIEBOAOPOJIOB
(Oensona u Tomyona).

XHUMHYCCKHUEC

34

234

26

A26

T'unponus coneii. Cpeaa BOIHBIX
pacTBOpPOB: KHCNasi, HEHUTpallb-
Has, IEeJI0YHasl.

1.4.7

224

16

Al6

XapakTepHble XHMHYECKHUE
CBOMCTBA MpPENEIbHBIX  OJHO-
aQTOMHBIX M  MHOTOATOMHBIX
CIHUPTOB; (eHoa.

35

234

27

A27

Peakuyu okucIuTenbHO-BOCCTA-
HoBUTeNbHBIE. Koppo3us merai-
JIOB U CIIOCOOBI 3aIlIUTHI OT HEE.

1.4.8

225

17

Al7

XapakTepHble XUMHYECKUE
CBOCTBa allbJICTUIOB, MPEIEITh-
HBIX ~ KapOOHOBBIX  KHUCJOT,
CJIO’KHBIX 3(HPOB.
Bronormueckn BaKHBIE BEIECT-
Ba: OKHPBI, OCJKH, YTIICBOMBI
(MOHOCaxapHuIbl, AUCAXAPUMBL,
TIOJICaXapH/Ibl).

3.6

234

18

Al8

OCHOBHBIE CITOCOOBI TOIYYCHHUS
yriaeBogopoaoB (B yabopato-
pum).

1.3.4
2.5.1

28

A28

IIpaBuma paboter B mabopato-
pun. JlaboparopHas mocyna u
obopyznoBaHue. [IpaBuna
Oe3omacHocTd Tpu  paboTe ¢
€IKUMH, TOPIOYMMH W TOKCHY-
HBIMH BEIIECTBAMH, CPEJICTBAMHU
OblTOBOM  XxuMuu.  HayuHbie
METOMBI UCCIIEeIOBAaHMUS XUMHUUeE-
CKHX BEILECTB U IPEBpalleHUil.
Meroasl pasaeneHus cMecedl u
O4MCTKH BemlecTB. KauyecTBeH-
HbIe pEaKIWU Ha HeOopraHuye-
CKHE BellecTBa M HOHBIL. MneH-
Tudukanus OpraHUYEeCKUX
COETMHEHUM.

4.1.1
4.1.2
4.14
4.1.5

1.3.2
224
2.5.1

19

Al9

OCHOBHBIE CHOCOOBI MOYYCHUS
KHCIIOPOJICOAEPKAMMUX  COCIH-
HeHuH (B J1ab0paTopun).

1.3.4
2.5.1

20

A20

B3aumocBs3p  yriieBoiopoioB U
KHCIIOPOJIOCO/ICPIKAIIMX ~ Opra-
HUYECKUX COSIMHEHUM.

3.9

234
243

21

A21

Knaccudpukanuss ~ XUMHYSCKHX
peaknuii B HEOpPraHWYeCKON u
OpraHUYECKON XUMHUU.

1.4.1

228

22

A22

CKOpOCTh peakIliy, €€ 3aBUCH-
MOCTB OT Pa3JIMYHBIX (HaKTOPOB.

143

245

23

A23

OO6patumble W HeoOpaTUMBbIC
XVUMUYECKUE peakiu. XuMHuue-
ckoe paBHOBecwe. CwmenieHue
paBHOBecHusi MO  JIeHCTBHUEM
pa3IHYHBIX (haKTOPOB.

144

245

29

A29

ITonsitue o Merayutypruu: o0-
e CrocoObl MOJMy4YeHHsS Me-
taioB. O0mye Hay4HbIEC MPHH-
UMbl XUMHYECKOTO TPOU3BOJ-
cTBa (Ha MpUMEpe MPOMBIILICH-
HOTO TIONyYeHHs aMMHUaka, cep-
HOH KHCJIOTHI, METAHOMA).
XUMUYECKOe 3arps3HEHHE OKpY-
JKarolled Cpeapl U ero IMocies-
ctBus. [IpuponmHBlE HCTOYHHUKH
YIJIEBOJIOPOJIOB, WX MepepadoT-
Ka. BricokoMoueKysipHbIe coe-
JTUHEHUs. Peakuuu noauMmepu-
3alMM W TIOJMKOHJCHCALIUU.
ITonmumepsr.  IImactmaccsl, Bo-
JIOKHA, Kay4yKH.

421
422
423
424

133
134

24

A24

OnekTponuTHUecKas AUCCOLHUA-
oUs  JIEKTPOIUTOB B BOIHBIX
pactBopax. CuibHBIE U Cla0ble
JIIEKTPOJIUTEL.

1.4.5

25

A25

Peakiiu noHHOTO 0OMEHaA.

1.4.6

244

13

30

A30

PacyeTbl 0OBEMHBIX OTHOIICHHIH
ra3oB IPU XMMUYECKUX PEaKLH-
sx. TermoBor 3¢ dekr xumuue-
ckoil peakuuu. Tepmoxummuuye-
CKMe  ypaBHeHHA.  Pacuersl
TerIoBoro 3¢ (ekra peakiuu.

432
434

252

14




36

B6

XapakTepHble XUMUYIECKUE
CBOICTBa YIJI€BOAOPOJOB: ajKa-
HOB, IIMKJIOANKAHOB, AaJIKEHOB,
JTUCHOB, AJIKHHOB, apoMaTrhye-
CKHX YTJIEBOAOPOAOB (OeH30ma 1
tonyona). MouHbli (mpaBuito
B.B. MapkoBHHKOBa) W paju-
KaJIbHBII MEXAHU3MBI pEaklni B
OpPTraHUYeCKOi XUMUH.

3.4
1.4.10

234
244

37

B7

XapaKTepHLIe XUMHYCCKHUEC

CBOMCTBa NpeaACIbHBIX OJHOATOM
HBIX W MHOTIOaTOMHBIX CIIMPTOB
(1)6HOHa; AJIBJACTUAOB, ITPCACIIbHBIY
Kap6OHOBI>IX KUCJIOT, CJIOXKHBIY

3(upoB.

35
3.6

234

5-7

31 Bl | Knaccudukamus  HeopraHuue- 2.1 2.2.8 5-7
ckux BeniecTB. Knaccudukanus 33
U HOMEHKJIaTypa OPraHuYeCKUX
COCAVHEHMI.
32 B2 | DnekrpooTpuaTebHOCTD. 1.3.2 221 5-7
Crenenp okucieHus u BayeHT- | 1.4.8 2.2.5
HOCTh XHMMHYECKHX 3JEMEHTOB.
Peaknuu OKHCINTENBHO-BOCCTA-
HoBHTENbHBIE. Koppo3us: meTai-
JIOB M CTIOCOOBI 3aIIUTHI OT Hee.
33 B3 | Omekrponus  pacmiaBoB ul 149 1.1.3 5-7
pacTBOopoB  (coneil, mienouei, 2.2.5
KHCJIIOT).
34 B4 | T'mpponus coneit. Cpena Bogubix | 1.4.7 2.2.4 5-7
pacTBOpOB: KHcCTas, HeHTpab-
Hasl, [IET0YHasl.
35 B5 | XapakrepHble XUMHYECKHE 2.2 233 5-7
CBOICTBa HEOpPraHWYECKHUX Be- 23
IIECTB: 2.4
— MPOCTBHIX BEIIECTB-METAIOB: 2.5
LIETIOYHBIX,  LIEJI0YHO3EMEb- 2.6
HBIX, QJIIOMHHHS, IEPEXOMHBIX 2.7
METAJNIOB — MeIW, IMHKAa,

XpoMma, XKeles3a;
— IPOCTBIX  BEIIECTB-HEMETAJI-
JIOB:  BOJAOpPOJA,  TaJlOTCHOB,
KHCJIOpOJia, Cephbl, a3oTa, (oc-
(dopa, yriepoaa, KpeMHHUS;

— OKCHJIOB: OCHOBHBIX, amo-
TEPHBIX, KHCIIOTHBIX;

— OCHOBaHMH ¥ aM(OTEPHBIX
THIPOKCHIIOB;

— KHCJIOT;

— COJIEM: CpeaHMX, KUCHBIX, OC-
HOBHBIX;  KOMIUIEKCHBIX  (Ha
MpUMEpPe COETUHEHUN aloMu-
HUS U IIMHKA).

38

B8

XapakTepHble XUMUYIECKUE
CBOMCTBa a30TCOMEPIKAIIHMX Op-
FaHMYECKUX COEIMHEHMI: aMHH-
HOB M aMHHOKHCIIOT.
Buojiornyecky BajkHbIE BEILECT-
Ba: JKHPBI, yIJIeBOIbI (MOHOCA-
XapuIbl, JAUCAXapUIbl, MOJHCa-
XapHIIbl), OCIKH.

3.7
3.8

234

5-7

39

B9

Brruncnenne maccbl pacTBOpEH-
HOTO BEIECTBA, COJEPKAIIErocs
B ONpeCIICHHON Macce pacTBopa
C U3BECTHOM MAacCOBOH JOJIEH.

43.1

252

5-7

40

B10

PacueTsl: Macchl BellecTBa WM
o0beMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
Wi 00beMy OIHOTO M3 ydacT-
BYIOIIMX B PEaKLHH BEIIECTB.

433

252

41

Cl

Peakunu okxuciaurenbHO-BOCCTa-
HoBUTeNbHbIE. Koppo3us merai-
JIOB ¥ cITOCOOBI 3aIIUTHI OT HEe.

1.4.8

225
244

10

15

42

C2

Peaxiuu, noareeprkaaromue
B3aMMOCBSI3b Pa3IMYHBIX KJacc-
COB HEOPIaHWYECKHX BEIIECTB.

2.8

233
243

10

43

C3

Peakuuu, noarsepiknatomiue
B3aMMOCBS3b OPraHHUYECKUX Ccoe-

JIMHEHMIA.

3.9

234
243

10

16




44

C4

Pacuetpl: Macchl (00BeMa, KOJTH-
4YecTBa BEIECTBA) TMPOJYKTOB
peakiuu, ecid OJHO W3 Be-
IIECTB JaHO B M30BITKE (MMeeT
IIpUMECH), €CJIM OJHO U3 Be-
LIECTB JTAaHO B BHIE PacTBOpa C
ONpeeICHHON MaccoBOW Jojei
PacTBOPEHHOTO BEILIECTBA.
Pacuerbr: MmaccoBol mim 00beM-
HOW JIOMM BBIXOJA MPOAYKTa
peakiuu OT TEOPETUYECKH BO3-
MO>KHOTO.

Pacuersl: MaccoBoit gonu (Macc-
CBI) XUMHUYECKOTO COSIUHEHUS B
CMecH.

435
43.6
438
439

252

10

45

(O8]

Haxoxnenue MonexkyssipHoi
(OPMYIIEI BEIIECTBA.

4.3.7

252

B

10

Bcero 3aganuit — 45, u3 Hux no tumy 3aganuii: A — 30, B-10, C-5.

MakcuManbHBIH IepBUYHBIN 0ai 3a paboTy — 66.
Oouiee BpeMsi BbINOJIHEHUS paboThl — 180 MuH.
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