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CTaTHCTHKO-aHAJIUTHYECKHHA OTUYET

0 pe3yJbTaTaxX rocyaapCTBEHHON UTOrOBOM aTTeCTAlMU
1o 00pa3oBaTeJIbHBIM MPOrPAMMaM CpPeHEro 001ero 00pa3oBaHus

B 2021 roay B Pecny0iuke TaTapcran

no XUMHUHN

IlepeyeHb yCJIOBHBIX 0003HAYEHH, COKPALLICHH M TEPMUHOB

ATE AJIMUHUCTPATUBHO-TEPPUTOPUAIIbHAS STUHUIIA

BIII BbINTyCKHUKHM IIPOLUIBIX JIET

BTI' BrInycKHUKY TEKYILETO rojia

I'BO-11 ['ocynapcTBeHHBIM BBITYCKHOM SK3aMeH IO 00pa30BaTeNbHBIM IPOrpaMMaM

CpeIHero ooIero oopa3oBaHMs

I'BD-arrecrar

I'ocynapcTBeHHBIM BBITYCKHOH 5K3aMeH MO 00pa3oBaTelbHBIM IporpamMmam
cpemHero obmiero oOpa3oBaHus, IPOBOAUMBIH JIJIsl BEITYCKHUKOB 11 Kaccos, He
mnaHupyomux B 2021 rogy noctynars B By3

I'MA-11 lNocynapcTBeHHass uToroBasi arTecTauss Mo 0Opa30BaTENbHBIM MPOrpaMMam
CpeIHero ooIero oopa3oBaHms

EI'D EnunbIil rocy1apCTBEHHBIN K3aMEH

KM KoHTposbHBIE N3MEPUTENIBHBIE MATEPUAIIBI

OHUB Opransl UCHONHUTENBHON BiacTu cyObekToB Poccuiickoit ®epeparnumy,
OCYIIECTBISIONINE TOCYIapCTBEHHOE yIpaBieHue B chepe o0pa3oBaHus

00 OOpazoBatenbHass ~ OpraHu3allus,  OCYIIECTBISIOMAs  OOpa3oBaTENbHYIO
NeSITENIbHOCTD 110 UMEIOIIEN TOCYTapCTBEHHYIO aKKpEIUTAINI0 00pa30BaTeIbHON
nporpamme

PUC PernonanbHas  mH(poOpManMoHHas  cUCTeMa  OOEcleueHuss  IpOBEIEHUs
roCy/IapCTBEHHOW MTOTOBOM aTTecTaluu OOYyYaroIIUXCsl, OCBOMBIIUX OCHOBHBIE
oOpa3oBaTeNnbHble NIPOrpaMMbl OCHOBHOTO OOLIETr0 H CpeaHero oOuiero
o0Opa3oBaHUs

YMK YueOnuk u3 @DenepanbHOT0 MEpeyHs AOMYIIEHHBIX K MCIONb30BAHUIO TPU
peaiv3allid HMEIOLUX TOCYAapCTBEHHYIO AaKKpEeIUTAlUI0 00pa3oBaTeNbHBIX
IIpOrpamMM OCHOBHOT'O OOILEro M cpeHero oouiero o0pa3oBaHus

VYyactauk ET'D /

ACTHITK OObyuaromuecs, 1onyuieHHbIE B ycTaHOBIEHHOM mopsnke kK A B ¢popme EI'D,
Y1 BBIITYCKHUKHU MPOLUIBIX JET, JOMYUIEHHbIE B YCTAHOBJICHHOM MOPSIKE K claye
JK3aMeHa /

EI'D
YYaCTHHUK

VYyactuuku EIT'D ¢
OB3

Vuactauku EI'D ¢ OIrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA




I'nasal

OCHOBHBIE KOJIHYECTBEHHbIE XapaKTePHCTHKNA ' JK3aMeHaoHHO¥
kamnanuu 'MA-11 B 2021 roay B cyobekTe Poccuiickoii @enepaunu

1. Kosin4yecTBO yYacTHHKOB 3K3aMeHanuoHHo kammanum EI'D B 2021 roay B
cyobekTe Poccmiickoii @enepanun

Tabauya 1-1

KonuuectBo
KomunuecTso yuactHukoB ' BO-11
Ne HaumenoBanwue yaeOHOTO
Komuuecto BTT Y4YaCTHUKOB (TpaguMOHHBIE
n/a npeaMeTa
EI'D KAaTEerOpuu
YY9aCTHHKOB)

1. | Pycckwii s13b1K 15189 15713 263

Pyccknii s13b1k B hopme
2 I'BD-arrecrar 935 0 0
3 MaremMaturka (mpopuIbHbIN 9087 9483 193

YpOBEHB)

Matemaruka B popme
4. I'BD-arrecrar 935 0 0
5. | Ousuka 3298 3393
6. | Xumus 2185 2427
7. | Uapopmaruka u UKT 2210 2307
8. | buosorus 2822 3122
9. | Ucropus 1482 1590
10. | I'eorpadus 139 149
11. | AHMIMIACKHI S3BIK 1855 1979
12. | Hemenkuii 361K 11 13
13. | ®panHIy3ckHii 361K 17 18
14. | OOuecTBO3HaHME 5878 6172
15. | UcaHckwit sI3bIK 0 0
16. | Jlureparypa 831 917
17. | Kuraiickuii 31K 3 3

! Tpu 3anonuennu pasnenos [aBel 1 peKOMEHIYETCS PACCMATPUBATE MOJHBIA MACCUB JIAHHBIX O pe3ynbrarax EI'D,
BKJIIOYAIOLIUN U I€HCTBUTENbHBIE, U aHHYIHUPOBAaHHBIE PE3YJIbTATHI




I'naBa 2 Metoaudeckuii aHa/iu3 pe3yibTaToB E['J2

no XUMHNN

PA3JIEJI 1. XAPAKTEPUCTUKA YYACTHHMKOB EI'D
11O YYEBHOMY IIPEJIMETY

1.1. KonnuectBo yyactunkoB EI'D nmo yuedonomy npeamery (3a 3 roaa)

Tabauya 2-1

2019 2020 2021
% oT o011ero % ot o01mero % oT o011ero
qeJl. qeq1. qeJl.
YHCIIa YYaCTHUKOB YHCIIa YYaCTHUKOB YHCIIa YYaCTHUKOB
2711 15,94 2595 15,92 2427 14,89
1.2. IIponeHTHOE COOTHOIIIEHUE IOHOIIIEH U AeBYyIleK, yyacTByomux B EI'J
Tabnuya 2-2
2019 2020 2021
IHoa % oT 0o01Iero yucia % oT 0o01Iero yncia % oT 0o01Iero ynciia
qeq1. qell. qell.
YYaCTHHUKOB YYaCTHHUKOB YYaCTHUKOB
XKenckunit | 1873 69,09 1764 67,98 1641 67,61
Myxckon | 838 30,91 831 32,02 786 32,39
1.3. KosinvectBo yuacTHukoB EI'J B pernone no kareropusim
Tabauya 2-3
Bceero yuactaukos EI'D no npeamery 2427
N3 Hux:
2185
—  BBIITYCKHUKOB TEKYIIEro roja, ooyJaromuxcs no nporpammam COO
—  BBIITYCKHUKOB TEKYIIETro roja, ooy4arommxcs no nporpammam CI1I0 53
—  BBIIIYCKHHUKOB IIPOLUIBIX JIET 189
—  YYaCTHHKOB C OTpaHUYE€HHBIMH BO3MO)KHOCTSIMU 37I0POBbSI 29
1.4. KotuvectBo yyactunkoB EI'D no tunam OO
Tabauya 2-4
Bceero BTT 2185
Wnoe 21
Cpennsis o6meoOpa3oBaTebHast Ko 900
Cpennss o6meoOpa3oBaTenbHas IKOJIA C YTITYOJICHHBIM U3yYeHUEM 372
OTIENBHBIX MTPEIMETOB
I'umuazus 440
Jlumeit 359
Cpennsist 061meo6pa3zoBaTelibHas IKOJIa-UHTEPHAT 2
['uMHa3us-UHTEpHAT 12
JInueli-unrepHar 75
Kazmerckast mkoia-mHTEpHAT 1
Kanerckas mxosa 3

2 TIpu 3anonHeHun pasziesaoB [ naBbl 2 peKOMEH/YeTCs UCTIONB30BaTh MaCCHB NEHCTBUTENBHBIX pe3yabTaToB EI'D (6e3 yuera
AHHYJIUPOBAHHBIX)




1.5. KomnyectBo yyactankoB EI'D nmo npeamery no ATE peruona

Tabauya 2-5
Ne ATE KonuuectBo yyactHukoB EI'D % ot obmero yucna
/1 10 Y4eOHOMY IPEIMETY YYaCTHUKOB B PETHOHE
1 | Arpsi3ckuii paiioH 9 0,37
2 | A3HakaeBCKHI palioH 31 1,28
3 | AkcybaeBckuii paiioH 13 0,54
4 | AxTaHbIIIICKUN palioH 17 0,7
5 | AnekceeBckuil paiioH 13 0,54
6 | AJlbKeeBCKUH paiioH 6 0,25
7 | ATbMETBhEBCKHI palioH 172 7,09
8 | AmacToBckwmil paiioH 16 0,66
9 | Apckwii paiion 30 1,24
10 | ATHUHCKMH palioH 3 0,12
11 | baBnuHCKMI paiioH 19 0,78
12 | banTacuHCKHil paiioH 28 1,15
13 | ByrynbMUHCKHIA palioH 95 2,27
14 | ByuHckuii paiion 21 0,87
15 | BepxHeycloHCKHIA paiioH 9 0,37
16 | Beicokoropckuii paiion 19 0,78
17 | r.HabGepexnanie YenHbl 382 15,74
18 | JIposx:KaHOBCKHI pailoH 19 0,78
19 | EnaOyxckuii paiion 47 1,94
20 | 3auHCKHIA pailoH 27 1,11
21 | 3eneHon0IbCKUH paiioH 91 3,75
22 | Kaitburkuii paiioH 3 0,12
23 | Kamcko-Y cThHHCKHI palioH 3 0,12
24 | KykMopckuii pailon 33 1,36
25 | JlanmeBckuid paiioH 12 0,49
26 | JleanHOTOPCKUI pailoH 44 1,81
27 | MamapIIcKuii paiioH 21 0,87
28 | MeHeneeBCcKuil paiioH 27 1,11
29 | MeH3enuHCKH pailoH 12 0,49
30 | MyciroMOBCKHH pailoH 16 0,66
31 | HmkHekamckuil paiioH 213 8,78
32 | HoBomemMuHCKAN paiioH 8 0,33
33 | Hypnarckuii paiion 42 1,73
34 | IlectpeunHCcKuii pailon 9 0,37
35 | Peibno-Cnoboackuii paiton 12 0,49
36 | CabuHCKuU# pailoH 13 0,54
37 | CapMaHOBCKHIA paiioH 23 0,95
38 | Cnacckuii paiion 7 0,29
39 | Terromckuii paiioH 11 0,45
40 | TykaeBckuil pailoH 14 0,58
41 | TronsiunHCKHINA paiioH 5 0,21
42 | YepeMImaHCKHid palioH 13 0,54
43 | YucrononbCckuil pailoH 45 1,85
44 | YOta3uHCKHH palioH 7 0,29
45 | ABuacTtpouTenbHbIil paiioH r.Kazanu 56 2,31
46 | BaxutoBckuii paiion r.Kazanun 148 6,1
47 | Kuposckwii paiion r.Kazann 38 1,57
48 | MockoBckwii paiton r.Kazanu 84 3,46




49 | HoBo-CaBuHoBcKkHii paiioH r.Kazanu 154 6,35

50 | [IpuBoikckuii paiton r.Kazanu 175 7,21

51 | Cosertckuii paiton r.Kazanu 152 6,26

1.6. OcHoBubie YMK mno nmpeamery u3 ¢eaepainbHoro nepeuyss MuHnpocseuneHust
Poccuu, kotopbie ncnob3oBaaucsk B Q0 B 2020-2021 yueoHoM roay.

Tabauya 2-6
IIpumepHBIit
No npouent OO, B
. /;1 Haszsanne YMK KOTOPBIX
HCIIOJIb30BaICs
mauHbIl YMK
INa6puensu O.C., OctpoymoB WN.I'., CiankoB C.A. Xumus (6a30BbIit

1 54,3
ypoBeHb), AO «M3narenscTBo «lIpocBenienue»

5 Pynmsutuc I'.E., ®enpaman @.I". Xumus (6a30BbIit ypoBeHb), AO 425
«M3narenbcTBO «lIpocBemienne» '

3 Epemun B.B., Ky3smenko H.E., JIpoznoB A.A. u ap./ [Tox pexn. Jlyauna 19
B.B., Xumus (6a308siit ypoBeHs), OO0 «/IPODA» ’

4 Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A. u ap./ [lox pen. Jlynuna 19
B.B., Xumus (yriny6nennsiii ypoens), OO0 «JIPODA» ’

Jlpyeue nocoous (ykazamv agmopoe, Hazeanue, 200 U30aHus)

1 HoBommnckuii .M., Hoommnckas H.C. Xumus, OOO «Pycckoe cinoBo- 40
yaeOHuK», 2014 ’
Ky3nenos H.E., I'apa H.H. Xumus, AO «M3narensctBo «lIpocBemienuey,

2| 2009 15

3 Kysznenosa H.E, JIéskun A.H. Xumus, OO0 «Benrana-I'pad», 2014 1,3

1.7.BBIBO/IbI 0 xapakTepe u3MeHeHHus KoJIn4ecTBa yyacTHuKoB EI'D no yueonomy
npeamMery.

Ha ocHOBe mnpuBeACHHBIX B pa3jeie JaHHBIX OTMEYAeTCsA, YTO KOJUYECTBO
yugacTHUKOB EI'D mo xumun B 2021 roay BHOBb MOABEPIIOCH M3MEHEHHUSAM. KosmuecTBo
BBITTYCKHUKOB, BEIOPABITHUX XHMHIO B KAUECTBE MPEIMETa IT0 BBIOOPY, YMEHBIIIHIOCH Ha 168
yesroBek 1o cpaBHeHuto ¢ 2020 rogom u coctaBuiio 2427 yyactukoB (14,89% ot obmiero
KoJimyectBa). CHIKEHHWE KOJIMYECTBA Y4YaCTHUKOB, caaBaBmmx EI'D mno xumuu,
HaOmomaeTcs yxxe B TedeHue 1Byx jeT. B 2020 rony B EI'D mo xumun npuHsiio ydactue
2595 yenosek, B 2019 roxy — 2711 genosek, B 2018 rogy — 2618 yenosek.

Xvumusa
2711
2618
2410 258 2427
2229
2016 2017 2018 2019 2020 2021



B T0 ke Bpems, Ha GoJee MPOIODKUTETLHOM BPEMEHHOM HHTEpBaJie HAOIIOICHUN
MOXHO OTMETHUThH BOJIHOOOPA3HbIN XapaKTep U3MEHEHUS JaHHOTO MTOKA3aTeNsl: CHUKEHUE B
2016 rony (2410 genoBek) u B 2017 roay (2229 yenoek), 3aTem noBbiieHrne B 2018 roay
(2618 genoBek) u B 2019 roay (2711 yenoBek) U BHOBb CHM)KEHHUE B TIOCJICIHHUE J[BA TOJIA.
[Tpu sToM uncio yaactHukoB EI'D o xumuu nzmensaetcs roj ot roga Ha 100-200 genosek,
KoJieOsich BOJIM3M 3HaueHus 2500 denoBexk.

AHanu3 konndecTBa yuacTHUKoB EI'D 1o Bcem mpeMeTam mo3BoJIsieT ¢ieaTh BHIBO/I,
YTO YMEHBIIIEHHE YKCJIa YYAaCTHUKOB B pa3HOW CTENEHU HaOIIOJACTCs 1O MHOTUM
npeaMeTaM, MCKIIOUeHHEM sBisieTcss yueOHbi npeametr «Mudopmatuka u UKT». [lpu
HE3HAUNUTEITLHOM YMEHBIICHWH OOIEro KOJWYecTBa yYacTHHKOB EI'D  3ameTHO
YMEHBITIAETCsl 00Iee KOJWYECTBO (IO BCEM TNPEIMETaM) YeIOBEKO-dK3aMEHOB. ITO
03HAUaeT, 4YTO YBEJIMYMBACTCS KOJWYECTBO BBIMYCKHUKOB, KOTOpble caatoT EI'D mo
MEHBIIIEMY KOJIMYECTBY MPEAMETOB, BIOMpas HanboIee aKTyaIbHbIE IJIs1 IPOJOJIKEHUS UX
oOyJeHwUs.

CooTHoIIEHUE MEXY JEBYIIKAMHU U IOHOIIAMH OCTaJIOCh MPAKTUYECKU HEU3MEHHBIM.
B 2021 roxy —at0 67,61% nemymek u 32,39% ronomreit (B 2019 roxy — 67,98% u 32,02%
COOTBETCTBEHHO). TpauIIMOHHO JIEBYIIEK, CAABABIIUX XUMUIO, B 2 paza 00Jibliie IOHOIICH.
Takke MOKHO OTMETHUTD ITOCTEIIEHHOE CHIDKEHHE 10J1u AeByiiek (B 2018 roqy — 71,12%, B
2019 rogy — 67,98%, B 2020 rogy — 67,95%) u, COOTBETCTBEHHO, IMOBBIIIICHUE IOJU
IOHOIIIEH, cpeau caaBaBmux EI'D no xumuu 3a nociaeqHue ropl.

B ocnoBHoM yuyactauku EI'D npencrasieHsl BeITycKHIKaMu Tekyiero rojaa — 90,03%
(MpakTUYECKU B TOM K€ CAaMOM COOTHOIIICHHH, YTO M B mpoIlnibie aBa roga — 93,48%).
BrinmyckHUKHM, OCBOUBIIIKE 00pa30BaTEIbHYIO MPOrPAMMYy CPEAHETO OOIIET0 00pa3oBaHMs,
B OCHOBHOM TIPEACTABUTEIM CPEIHUX OOIIeo0pa3oBaTEeIbHBIX IIIKOJ, CPEIHUX
00111€00pa30BaTEebHBIX IIKOJ C YIIYOJEHHBIM M3YYEHUEM OTJEIbHBIX MPEIMETOB,
TUMHA3UH, JINIIEEB. Y BEIUYUIIOCH KOJIMUECTBO YYACTHUKOB BBITYCKHUKOB MPOIUIBIX JIET Ha
83 uenoBeka, yTo coctaBmio 189 yuactHukoB manHoi kateropuu (B 2020 roxy — 106
YeJI0BEK).

Bo Bcex myHuIunanpHbIx 00pazoBanusx Pecryonuku TatapcTan ecTs o0ydaromuecs,
BbIOpaBme EI'D mo xumum.

HauMeHnbiliee KOJIMYECTBO YYAaCTHUKOB B CIEAYIOIIMX MYHHUIIMIATBHBIX paiioHaX
Pecnybnuku Tarapcran: Ataunckuit, Kaitouikuii, Kamcko-Y ctbuHCKHIT — 110 3 yeoBeka,
TronaunHCKHM — 5 4estoBek, AJbKeeBCkHil — 6 denoBek, Cnacckuii n Orasunckuii — 7
YEJIOBEK.

HaunGonbiee komuyecTBO yuacTHUKOB EI'D o xumuu B ropoAckux okpyrax: r.Kazanb
— 807 uenorek (33,25%), r.HaGepexxnusie Uennsl — 382 uenoBeka (15,74%); kpymHBIX
MYHUIUIATBHBIX paiioHax: HmwkHekamckoM — 213 uenosek (8,78%), AnbMeTheBCcKOM — 172
yenoseka (7,09%), 3enenogonsckoM — 91 genosexk (3,75%).



PA3JIEJI 2. OCHOBHBIE PE3YJIBTATHI EI'D 1O IPEAMETY

2.1.]Imarpamma pacnpe/ejieHUsl TECTOBBIX 0a/110B yuacTHHKOB EI'D mo npenmery B
2021 r. (konuuecmso yuacmuukos, ROIYHUSUUX MOM UAU UHOL MECMOEblil 6aT)

Xnmuma
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2.2. lnnamuka pe3yiabtatoB EI'J mo npeamerty 3a nocjiennue 3 roaa
Tabnuya 2-7
Cyomwext Poccuiickoit denepannn
2019 . 2020 1. 2021 r.
He npeoponenu muaumansHoro 6amna, % 5,68 14,9 10,09
CpenHuii TeCTOBBIN OauT 63,73 59,17 62,64
[Mosryanm ot 81 1o 99 Gamos, % 14,34 15,37 19,15
[Tonyuunu 100 6ansos, yen. 37 24 35

2.3. Pe3yabTarhl 1m0 TrpynmnaM Yy4YacTHHKOB 3K3aMeHAa ¢ pa3jM4YHbIM YPOBHEM

MOAIroTOBKH.

2.3.1. B pa3pese kareropuii® yuactaukos EI'D

Tabauya 2-8
BeinyckHukn Boeinyckauku
ng yu;f(l;o ;(;Iclz’ ng yH:j(l;O ;Zi[z’ BrinyckHuku YyacTHUKH
YyHarotll YHarolll MIPOIILIIBIX JIET EI'> ¢ OB3
10 IpOrpaMmam | Io mporpammam
COO CIIO

Honst yuacTHUKOB, HAOPABIINX 7.96 58,49 21,16 10.34
0aJu1 HY)K€ MUHUMAJIBHOTO

% Tlepeuens kateropuit OO MOKET OBITH JIOMOJIHEH C YIETOM CHENMPUKA PETMOHANBHOM CHCTEMBI 00pPa30BaHMs




BelltyckHUKH BeinmyckHUKH
Teg YIIEro roaa, Teg Yyiiero rofa, BrinmyckHuku YyacTHUKHT
ODYHAIOLIACC )~ OBYHATOHHEC MPOILIBIX JET EI'D> ¢ OB3
0 IporpaMmam | Io Imporpammam
COO CIIO
Jloyist yHacCTHUKOB,
MOJTYYMBIIUX TECTOBBIN O 33,64 26,42 45,5 34,48
OT MUHHMMaILHOIO Oajia g0 60
0anoB
Jloyist yHacCTHUKOB,
noy4yuBIux ot 61 1o 80 36,48 11,32 23,28 34,48
0aioB
JoJis1 y4acCTHUKOB,
nosryauBmux ot 81 10 99 20,37 3,77 9,52 20,69
0anoB
KonnyecTBO y4aCTHUKOB,
34 0 0
noyuuBmux 100 6amios
2.3.2. B paspese Tua OO*
Tabnuya 2-9
Jlonst y4aCTHHKOB, MOJYYHUBIINX TECTOBBINA OaI KomnuuectBo
HITKe ot oT61 1080 | or81m099 | Y ACTHMKOS,
MHHUMABHOTO | O AMAILHOTO 0aiIoB 0ajIoB HOMY A MBIIIX
10 60 6amoB 100 6amioB
coia 10,06 38,82 32,63 18,25 12
JIuien, riMHAa3UH 5,53 26,63 39,72 28,1 19
COIl ¢
yri1yOIeHHBIM
H3YYCHHEM 8,87 38, 36,82 15,59 3
OTAEIBHBIX
IPEIMETOB
CIIO 43,75 31,25 18,75 0 0

2.3.3. ocHoBHbIe pe3yibTaThl EI'D o npenmery B cpaBHeHuu no ATE

Tabnuya 2-10

J1lo151 y4aCTHHUKOB, MOJIYYHBIIMX TECTOBBIM Oasut Komunuectso
Ne | HaumenoBanue ATE HIDKE ot ot 61 10 ot 81 1o YHACTHUKOB,
MHUHHUMAJIBHOTO MOJTYYHMBIIIUX
MUHHUMAJIBHOTO 80 6amxm0oB | 99 OaiutoB
110 60 damoB 100 6amIoB
1 | Arpsi3ckuii paiioH 22,22 66,67 11,11 0 0
o | AsHaKacseiuii 6,45 54,84 32,26 6.45 0
paitoH
g | Axcybaesciuit 0 38,46 38,46 23,08 0
paitoH
g | AKTanbICKNT 0 23,53 52,94 23,53 0
paitox
5 | AAueKceesciuil 7,69 30,77 46,15 15,38 0
paitox
6 | AnbKkeeBCKUH paiioH 16,67 66,67 0 16,67 0
7 | AAmbMCTLCBCKHH 15,7 31,4 31,98 19,77 2
paiton

4 Tlepeuenn kareropuii OO MOXKET ObITh JIOMOJIHEH C YUETOM CHENUPUKN PETHOHATBHON CHCTEMBI 0OPa30BaHus




J10J1s1 y4aCTHHUKOB, MOJIYYMBIIMX TECTOBBIM Oasut KonunuectBo
Ne | HanmenoBanune ATE HIDKE ot ot 61 o or 81 o YHACTHHKOB,
MHUHHUMAJIBHOTO HOJIy‘-II/IBH_II/IX
MUHUMAIBHOTO 80 6ayutoB | 99 GamoB
110 60 6amoB 100 6amtos
8 | AmacroBckuii paiioH 12,5 25 50 12,5 0
9 | Apckuii paiioH 10 40 33,33 16,67 0
10 | ATHUHCKHI palioH 0 33,33 33,33 33,33 0
11 | baBnuHCKwHii pailoH 15,79 36,84 31,58 10,53 1
12 | basrracunckumii 3,57 28,57 42 86 25 0
paiioHn
13 | DyrysemHHCKui 10,91 34,55 38,18 16,36 0
paiioHn
14 | Byunckuii paiion 9,52 38,1 38,1 14,29 0
15 | Bepxneycnonckuit 22,22 22,22 11,11 44,44 0
paiioHn
16 | Bricokoropexuii 5,26 68,42 21,05 0 1
paiioH
17 | -Hadepexme 10,21 30,63 35,86 21,47 7
Yerabl
1g | APOAOKAHOBCKHH 5,26 52,63 36,84 5,26 0
paiioH
19 | EnaOysxckuii paiion 8,51 48,94 234 17,02 1
20 | 3auHCKHMIA palioH 18,52 22,22 44 .44 14,81 0
91 | enenonombCKnuid 20,88 29,67 28,57 17,58 3
paiioH
22 | Kaiibunkwii paiion 33,33 0 66,67 0 0
g3 | Kamcko- = 33,33 66,67 0 0 0
Y CTBUHCKUH paiioH
24 | Kykmopckuil paiion 3,03 27,27 48,48 18,18 1
25 | JlaumieBckuit paiioH 8,33 50 41,67 0 0
0p | JlcHmHOropeki 11,36 36,36 36,36 11,36 2
paiioH
97 | Mamanpmckmit 0 14,29 57,14 28,57 0
paiioH
og | Menneneesckuit 0 37,04 25,93 37,04 0
paiioH
g9 | Mensemuuckuii 0 41,67 41,67 16,67 0
paiioH
30 | Mycmomonckuii 6,25 31.25 31.25 31.25 0
paiioH
31 | HwKHeKamcKui 9,86 4319 31.92 14,08 2
paiioH
32 HOvBOHIeIHMI/IHCKI/II/I 12,5 50 375 0 0
paiioH
33 | Hypnarckuii paiioH 9,52 38,1 40,48 11,9 0
34 | llectpermnckiit 22,22 22,22 22,22 33,33 0
paiioH
35 | PrioHo-Crodoncknii 0 33,33 25 41,67 0
paiioH
36 | CabuHCKUH palioH 0 23,08 46,15 23,08 1
37 | Capmanosckuii 4,35 30,43 34,78 26,09 1
paiioH
38 | Cnacckuii paifon 0 28,57 14,29 57,14 0
39 | Terromickumii paiioH 9,09 27,27 45,45 18,18 0




JloJisl y4acTHUKOB, HOJTYYUBIINX TECTOBBIH OaI KommaecTro

Ne | HanmenoBanune ATE HUKE ot oT 61 10 ot 81 1o YYaCTHHKOB,

MHUHUMAJIBHOTO MOJTYYHBIINX

MHUHHMAaJIbHOIO 80 baiutoB | 99 GamioB

1o 60 6amnoB 100 6ammoB
40 | TykaeBckuii paiioH 0 50 35,71 14,29 0
a1 I]);11(1);(1;11{11I/IHcKI/IH 40 0 50 0 .
42 3555? s 0 53,85 30,77 15,38 0
43 | o 8,89 37,78 26,67 | 24,44 1
44 | FOta3uHCKU paiioH 14,29 42,86 28,57 14,29 0
45 ﬁgoaﬁpﬁg:ﬁ%m 8,93 55,36 32,14 3,57 0
40 ?i?i‘iiﬁi"”“ P 541 24,32 38,51 30,41 2
at fﬁﬁiﬁﬁ“ﬂ panor 7,89 31,58 31,58 26,32 1
4B | Ve T 10,71 23,81 42,86 21,43 1
49 anff;ﬁaﬁ:faf; o 8,44 31,82 38,31 20,13 2
50 g;i?iﬁiﬁﬁn 12 29,14 34,86 21,71 4
S 11,84 40,79 30,92 15,13 2

2.4. BBIBO/IbI o xapakrepe n3menenus pe3yjabtatoB EI'J no npeamery

Ananu3 pe3ynbraroB EI'D no xumun B PecniyOnuke TaTapcTaH MOKa3bIBAa€T, UTO B
TEKYIIEeM TOy YJaJOCh MPEOJI0JIETh HETATUBHYIO TUHAMUKY 110 OCHOBHBIM ITOKa3aTelsiM,
HaOmoaasuytocs B 2020 roay: cpennuid 6ayn B 2021 rogy yBenMuuics MO CPaBHEHUIO C
IPEIBIIYIIAM T0JI0M U cocTtaBul 62,64 6anna (B 2020r. — 59,16 6amos, B 2019r. — 63,74
6aa). Yucno yyactaukoB EI'D, He mpeononeBIuX MUHUMAIBHOTO Oaia, CHU3UIOCh U
coctauino B 2021 romy 245 genosexk (B 2020r. — 388 wem., B 2019r. — 154 uen.
COOTBETCTBEHHO). [10BBICHIIOCH KOJIMYECTBO YYACTHUKOB SK3aMeHa, MOIy4YuBIINX Ooee 80
6amnoB. B 2021 romy TakoBbIx okazanoch 465 yenosek (B 2020r. — 422 yen., B 2019r. — 426
yen., B 2018r. — 433 den.). YBennuuioch U KoiauuecTBO moayuuBinnx 100 6amioB — 35
yenoBek (B 2020r. — 24 yen., B 2019r. — 37 yen.).

B 11enoM MOXHO OTMETHTb, YTO TaKHE BaXKHbIE TOKA3aTEeNH, KaK CpeTHUIN OaJl1 U YU CIIo
CTOOAJUTPHUKOB MPAKTHYECKU JOCTUIIM MaKCUMalbHBIX 3HaueHuit 2019 roma, mpu 3TOoM
JI0JIs1 y4aCTHUKOB 3K3aMeHa, noiyuuBiux oonee 80 6anos — 19,15%, npeBbicuiia ypoBeHb
u 2020r. — 15,37% u 2019r. — 14,34%. B TO *e BpeMms, HOJII HE NPEOAOJIEBIINAX
MUHUMAaJIBHOTO 0ajuia B TEKyIeM TOAYy HECKOJIBKO CHU3UIIACh, HO BCE €IIle COXPAaHAETCS Ha
BbicokoM ypoBHe — 10,09% (8 2020r. — 14,9%, B 20191. — 5,68%).

Ha ocHoBanmnm yka3zaHHBIX (P MOKHO 3aKIFOUYUTh, YTO HEKOTOPOE CHIKEHHE YK CIIa
yuyacTHuKOB EI'D no xumuu B 2021 roxy npousonuio B 6oJibllel Mepe 3a cueT Hanbosee
c1abo MOATOTOBICHHBIX, B TO YK€ BpPEeMsi HauboJee MOArOTOBIEHHBIE U MOTHBUPOBAHHEIE
YYaCTHUKU MPUIUIM Ha 3K3aMEH W MPOJAEMOHCTPUPOBAIIM BBICOKHE pe3yJbTaThl. Takum
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o0pa3oM, HEraTMBHOE BIHUsAHUE (DAKTOPOB, 3aMETHO YXYAUIMBIIMX I[OKa3aTeIH
IPEIBIIYIIEro roja, ObI0 MPAKTUYECKU MOTHOCTHIO MPEOO0IEHO.

Ha wnam B3rnsga, craOuinbHOCTh pesynbratoB EI'D  nocruraercs  Onaropaps
LIEJICHAIIPaBICHHON CUCTEMAaTUYECKON pabOTe MHCTUTYTOB IOBBIIIEHUS KBaJU(pUKALUY,
METOJMYECKUX CIyXk0 pa3Horo ypoBHs no mnojaroroBke k [MA, obOpa3oBarenbHbIX
OpraHM3alMii, a TAaKkKe BHICOKOMY IPO()ECCHOHATILHOMY YPOBHIO YUUTEIEH.

B PecnyOnuke Tarapctan npopomkaer padoTy KoopauHAIMOHHBIN COBET, LEIbIO
KOTOPOTO SIBIISIETCA OKa3aHUE METOAUYECKOM IMOACPKKH PalOHAM M LIKOJIAM C HU3KUMU
pesynbratamu ['MA; npoBoasTcs, pa3pabaThIBatOTCsl UHAUBUAYAIbHbIE O0OpPa30BaTEIbHbIC
TpaekTopun mnoArotoBku k ['MA, obecrneunBaromiye MOBBIIIEHHE HX MOTHBAIMH K
00y4YEeHHIO U BOBJIIEYEHHOCTU B 00pa30BaTeNbHbIN IpOLIECC.

Peammsyrorca npoekrsl «lllkana ycmexa» um «100 n3 100», B paMkKax KOTOPBIX
BEIYIIUMH 3KCIEpPTaMH MPEAMETHBIX KOMHUCCUM PACKPBIBAIOTCA CEKPEThl YCHEUTHOM
noarotoBku k EI'D, npeqnaraercs ctparerus BhINOIHEHUS 3a4aHuil 6a30Boro ypoBHs EI'D,
3aJJaHUI TTOBBIIICHHOTO U BBICOKOTO YPOBHEH CI0XKHOCTH, IPOBOAUTCA pa300p TUMTUIHBIX
OLINOOK.
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Pasznen 3. AHAJIN3 PE3YJIBTATOB BBITIOJTHEHUSA OTJEJIBHBIX 3ATAHUM
WJIA T'PYII 3AJAHUN®

3.1. Kparkas xapakrepuctuka KUM no yyeOHoMy npeamery

CrpykTypa u coJiep>KaHue 3aJaHui, NPEAJI0OKEHHBIX B KOHTPOJIbHBIX U3MEPUTEIbHBIX
matepuanax (KHMM) nns nposenenuss B 2021 romy EI'D mo XuMUM MOJHOCTBIO
cootrBeTcTBYIOT Crnienupukanun KUM mis nposenenust B 2021 rony EI'D mo xumum u
Komudukatopy »s1eMEHTOB cojepkaHuss M TpeOOBaHMM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB 00pa3oBaTeNbHbIX oOpraHu3ainuii miga nposeneHus EI'D no xumum.
N3menenus: ctpykrypsl u coaepxkanus KMM 2021 roma no cpaBHenuto ¢ 2020 rogom
otcyTcTBYIOT. 3MeHeHa dopma npencrapienus 3aaanuii 19 u 20: BMecTo BbIOOpa ABYX
00s13aTeIbHBIX OTBETOB MpeJIaraeTcs BIOpaTh Bce (OT ABYX JO0 YETHIPEX) BEPHBIC OTBETHI.
BHecenbl M3MEHEHUS] B CHUCTEMY OLIGHMBAHHUS JABYX 3aJlaHUi U pabOThl B 1EJIOM:
MaKCUMaJIbHbIN 0aJll 33 BHITOJIHEHHE KaxA0ro 13 3aaanuil 10 u 18 paBeH 1, MakcumanbHbIN
0amn 3a BBIMOJHEHUE BCEW SK3aMeHAIMOHHOW paboThl paBeH 58. Kaxnplii BapuaHT
HK3aMEHAIMOHHOW PabO0ThI MOCTPOEH IO €IMHOMY IUIaHYy: padoTa COCTOUT U3 IBYX YaCTEH,
BKJIIOUArOIIMX B ce0s 35 3apanuii. Yacts 1 cogepkut 29 3aganuil ¢ KpaTKUM OTBETOM, B UX
yucie 21 3agaHue 0a30BOrO YpPOBHS CJIOKHOCTH (B BapHaHTE OHHM MPHUCYTCTBYIOT O]
Homepamu: 1-7, 10-15, 18-21, 26-29) u 8 3amannii MOBHIIIICHHOT'O YPOBHSI CIIOKHOCTH (MX
nopsiiIkoBbie HOMepa: 8, 9, 16, 17, 22-25). YacTb 2 coaepKuT 6 3a1aHnii BBICOKOTO YPOBHS
CJIO’)KHOCTH C Pa3BEPHYTHIM OTBETOM.

KonudecTBo 3aanuii Toi wiv uHOM rpymisl B o0mieit crpyktype KM omnpeneneno ¢
y4€TOM TakuX (haKTOPOB, KaK: a) TITyOrHA U3yUYEeHHUsI TPOBEPSIEMBIX DJIEMEHTOB COJICPKAHUS
y4eOHOro mMaTepuasa Kak Ha 0a30BOM, TaK M Ha MOBBIIICHHOM YpPOBHSIX; 0) TpeOOBaHUS K
IUTAaHUPYEMBIM pe3yJibTaTaM 00y4YeHUs — MPEAMETHBIM 3HAHUSM, ITPEAMETHBIM YMEHUSIM U
BUJIaM Y4eOHOH 1eATeNbHOCTH.

3amanust 0a30BOTO YPOBHSI CJIO)KHOCTU C KPAaTKMM OTBETOM IPOBEPSIOT YCBOEHHUE
3HAYUTEIBHOTO KojumdecTBa (42 u3 56) >IE€MEHTOB COAEP)KaHMUSI BaXKHEUIIUX pPA3EIIOB
HIKOJIBHOTO Kypca xuMuu: «TeopeTnueckue oCHOBbI XUMUN», «Heopranudeckass XuMusi»,
«Oprannueckass xumus», «MeTonbl MO3HAHHWS B XUMHHU. XUMHUS U KU3Hb». COTJIACHO
TpeOOBAHMSIM CTAaHJAPTa K YPOBHIO MOJATOTOBKHM BBIITYCKHUKOB, 3TH 3HAHMS SIBISIOTCS
00s13aTeNbHBIMU JJIS1 OCBOCHHS KaXKJIbIM 00y4arolmuMcesl. 3alaHus JaHHOW TPYNIbl UMEIOT
CXOACTBO IO (QoOpMalIbHOMY MpHU3HAKy — 1O ¢GopMe KpaTKOrO OTBETa, KOTOPBIN
3aMUCBIBACTCS B BUJIE JBYX JUOO TpE€X mudp, WIK B BUAC YUCIA C 33JaHHONU CTETICHBIO
TOYHOCTU. Mex Ty TeM 1o (PopMyJIUPOBKAM YCIOBUSI OHU UMEIOT 3HAYUTEIbHBIC Pa3TUIHs,
4yeM, B CBOIO OU€pe/lb, ONPEIEISIIOTCS pa3inyus B IOMCKE BEPHOTO OTBETAa. ITO MOTYT ObITh
3a/IaHusl C €IMHBIM KOHTEKCTOM (3a7anusi 1-3), ¢ BRLIOOPOM JIBYX BEPHBIX OTBETOB M3 IATU
(3amanus 4, 6, 7, 10, 12-15, 18), ¢ BeIOOpoM Bcex (OT ABYX JI0 YETHIPEX) BEPHBIX OTBETOB
u3 maty (3aganus 19 u 20), a Takke 3alaHUs Ha «yCTAHOBJIEHUE COOTBETCTBUS MEXIY
MO3UIMSAMU JIBYX MHOXecTB» (3amanust 5, 11, 21, 26). Kpome 3TOro mnpensioKeHsbI
pacueTHble 3amaun (3amaHusi 27-29), OTBETOM K KOTOPBIM CIY>KUT YHUCJIO C 3aJlaHHOU
CTENEHbI0 TOYHOCTH. B aHammsupyemom Bapuante KM k HUM OTHOCSTCS 3aJaHUsl Ha
OmpeaereHue MacCOBOM JIOJIM COJM B PACTBOpPE, MOJYYEHHOM IPU CMEUIEHUH JBYX
PacTBOPOB 3TOM COJIM Pa3HOM KOHIEHTPALIMH, KOJIMYECTBA TEIUIOTHI, BBIIEISIOMIEHCS B X0/1€

5 HpI/I (1)OpMI/Ip0BaHI/II/I OTYCTOB 10 UHOCTPAHHBIM A3bIKAM PEKOMCHAYCTCA COCTABJIATL OTYETHI OTACIIBHO IO YCTHOﬁ H 110
MMICHbMEHHOM YacTH PK3aMeHa
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peakuu M Macchl BEIIECTBAa, BCTYMHMBIIETO B peakuuio. [IpuMepbl Takux 3aJaHuH,
ucnonp3oBaHHbiXx B 2021 r. B PecmyOnuke Tarapcran B oTkpeiToM Bapuante KUM,
NPEJIOKEHHOM JIJISl aHAJIN3a, IPUBEICHBI HUXKE.

Ipumep 1. 3agaHus ¢ eIUHBIM KOHTEKCTOM.
Jns BbIMOJIHEHUA 3aJaHuil 1-3 HWCHOJAB3YyHTE CHEOYIOMMNA PAl XUMHYECKHX
anemMeHToB. OTBETOM B 3aJiaHusIX 1—3 sIBIIseTCS TOCIEA0BATEILHOCTD UMD, IO KOTOPHIMU

YKa3aHbl XUMHUYCCKUC 3JICMCHTHI B TaHHOM PAOY.
1)C 2) Cr 3) Mg 4) F 5) Na

1. Onpenmenure  >IE€MEHTBI, KATHOHBI ~ KOTOPHIX ~ UMEIOT  3JIEKTPOHHYIO
popmyy1s22s22p°.
3anumuTe B HOJIE OTBETA HOMEPA BHIOPAHHBIX DIICMEHTOB.

OTBeT: El:|

2. Uz YKa3aHHBIX B PAAY XHMHUYCCKHUX 3JICMCHTOB BI:I6€pI/ITC TPpH JJICMCHTA-MCTaJllIa.
Pacnonoxute BI)I6paHHI>I€ 9JICMCHTBI B IIOPAAKE YBCIWYCHHUA OCHOBHBIX CBOMCTB
O6p&3y€MBIX HMMH BBICIINX OKCHUIOB.

3anumure B MOJe OTBETa HOMCpa BI)I6paHHBIX OJICMCHTOB B HY)KHOf/’I
IIOCJICA0BATCIIbHOCTH.

Oser:| | [ |

3. V3 uncna yka3aHHBIX B PSTYy SJIEMEHTOB BEIOCPUTE JIBA dJIEMEHTA, KOTOPHIE UMEIOT
OJMHAKOBYIO Pa3HOCTh MEXKIY 3HAUYCHUSIMU UX BBICIIEW U HU3LIEH CTENIEHEW OKHUCIICHUS.
3anummTe B Mojie OTBETa HOMEPa BRIOPAHHBIX JIIEMEHTOB.

OTBeT: ED

IIpumep 2. 3aganne ¢ BLIOOPOM IBYX BEPHbIX OTBETOB U3 MATH.

W3 mpennokeHHOTo TMepedHs BHIOEPUTE JIBa BEIECTBA, B KOTOPHIX OJHOBPEMEHHO
NPUCYTCTBYIOT KOBAJICHTHASI TTOJISIPHAS 1 KOBAJIGHTHAS HETIOJSIpHAS XUMHUUYECKask CBA3b.

1) aTan

2) TUAPOKCHU]T KAJIbLIUS

3) nmepokcua Boopoaa

4) cynbdat HaTpUs

5) okcua HaTpUs

3anuiuuTe B 10JIE€ OTBETa HOMEpPA BEIOPAHHBIX BEILIECTB.

OTBeT: I:I:l

IIpumep 3. 3ananue ¢ BbIOOPOM Bcex (OT ABYX /10 YeThbIpeX) BEPHBIX OTBETOB W3
NATH.

W3 mpeyio)KeHHOro TepeyHsi BhIOEpUTE BCE THUIBI PEaKlMii, K KOTOPHIM MOXHO
OTHECTH B3aUMO/ICHCTBUE KapOOHATa KaJIbIUs C COJISTHON KUCIIOTOM.

1) 3amereHus

2) obmeHa

3) OKHCIHUTENHHO-BOCCTAHOBUTEIbHAS

4) rereporeHHas

5) Heobpatumas
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3anuimTe HoMepa BbIOpaHHBIX OTBETOB.
Ortser:

IIpumep 4. 3agaHus HA KYCTAHOBJIEHHE COOTBETCTBHS MEKIAY MO3ZHUIMAMH ABYX
MHOKECTB).

YcTaHOBHTE COOTBETCTBHE MEXKTY KJIaCCOM/TPYIION U (hOpMYJIOH BEIeCTBa, KOTOPOE
MIPUHAJJISKUT K 3TOMY (3TOH) KJIacCy/Tpynie: K KaK10i MO3UIMH, 0003HAYeHHON OYKBOM,
1oI0epUTE COOTBETCTBYIOIIYIO MMO3HIINIO, 0003HAYCHHYIO 1T (POI.

KIIACC/TPVYIIIIA ®OPMVJIA BEILIECTBA

A) amdoTepHbIEe OKCHIBI 1) NO;

B) kucinoThI 2) Cr,03

B) ocHoBaHus 3) RbOH
4) HPO3

3anumuTe B TAOJIHITY BRIOpAHHBIC IA(PHI ITOT COOTBETCTBYIOIIMMHE OyKBaMHU.
A|b|B
OTBer:

IIpumep 5. Pacyernas 3agaya.

Ckoiibko TpaMMOB 22%-HOTO pacTBOpa HUTpaTa HaTpus Hago 100aBuTh K 75 T 10%-
HOTO pacTBOpa ITOM ke COJU, UTOOBI MONIYUUTH 15%-HbIi pacTBOp?

3anuImTe YUCIO0 C TOYHOCTBIO 10 JECATHIX.

Otser: r.

BaxxHo 3aMeTHTh, YTO KaXJ0€ OTACIbHOE 3ajJaHue 0a30BOTO YPOBHS CIOXHOCTH
HE3aBUCHMO OT (hopMara, B KOTOPOM OHO MPEJCTABICHO, OPUECHTUPOBAHO Ha IIPOBEPKY
YCBOEHUS TOJBKO OJTHOTO ONPEEIEHHOTO AIEMEHTA coepkanus. OIHAKO 3TO HE SIBIAECTCS
OCHOBAaHHMEM [IJI1 TOrO, YTOOBl OTHECTH JIaHHBIC 3aJaHUS K KaTerOpuu JIETKUX, HE
TPEOYIOIUX 0COOBIX YCUIIMN JJIsI TOMCKa BEPHOTO 0TBeTa. HanmpoTuB, BRIMOJHEHHE JTH000T0
W3 OTUX 3aJJaHUM TpeanojaraeT oOs3aTeNbHBIA W THIATENBHBIM aHAIU3 YCIOBUS U
IIPUMEHEHUE 3HAHUMN B CUCTEME.

3agaHusl TOBBIIIEHHOTO YPOBHS CIIOKHOCTM C KpPAaTKMM OTBETOM, KOTOPBIN
YCTaHABJIMBAETCS B XOJI€ BBINOJIHCHUS 3aJaHWSI M 3alMCBIBACTCS COTJIACHO YKa3aHUsAM B
BHJIC OTPEICIEHHON TOCIEI0BATEILHOCTH YeThIPEX ITU(p, OPUECHTUPOBAHBI HA TIPOBEPKY
YCBOEHHS 00513aTEIIBHBIX AJIEMEHTOB COJICPKaHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOrpamMM
10 XMMHUH HE TOJBKO 0a30BOTO, HO M yIiyOJICHHOTO ypOBHS. B cpaBHEHHMM C 3aJlaHHSIMU
IpeAbIAYIeH TPYNNbl OHU TPEIYCMAaTPUBAIOT BBHIMOJHEHHE OOJIBIIETO Pa3HOOOpa3us
JEeWCTBUH M0 MPUMEHEHUIO 3HAHUN B U3MEHEHHOM, HECTaHIapTHON CUTYalMH (HarpuMep,
JUTSI aHAJIM3a CYITHOCTU M3YYEHHBIX THUIIOB PEAKIIHii), a TaKkKe CPOPMUPOBAHHOCTH YMEHUMN
CHUCTEMaTU3UPOBATH U 0000IIATh MOJTyYEHHBIE 3HAHUSI.

B sk3aMeHarimonHoi# paboTe MmpeioKeHa TOJIbKO 0/{Ha pa3HOBUIHOCTb ATUX 3aJIaHH:
Ha YCTAHOBJIEHUE COOTBETCTBUS IO3ULHWM, MPEICTABICHHBIX B JIByX MHOXKECTBaxX. ITO
MOXET ObITh COOTBETCTBHE MEXK]y: HA3BaHWEM OPTraHMYE€CKOTO COCAMHEHUS U KJIACCOM, K
KOTOPOMY OHO MPUHAJICKUT; Ha3BaHUEM WU (POPMYJION COTM U OTHOIIEHHWEM ATOUW COJIH
K TUJIPOJIN3Y; Ha3BaHHEM WU (HOPMYJION COJM U MPOAYKTOM, KOTOPBIM oOpasyercs Ha
WHEPTHOM 3JIEKTPOAE IPHU DJICKTPOJHU3€ €€ BOJHOTO pacTBopa, W T.4. I[Ipumep Takoro
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3agaHus, npuseaeHHoro B Bapuante KM, ucnons3oBannom B PecnyOnuke TatapcraH,
IIPUBEJICH HUXKE.

IIpumep 6. 3aganne MOBBIICHHOM CJI0KHOCTH.

YcraHoBUTE COOTBETCTBUE MEXAY (OPMYJIOM COJNIM M MPOAYKTaMH HIIEKTPOJIU3a
BOJHOTO pacTBOpa ATOU COJIM, KOTOPBIE BHIICIUINCH HA MHEPTHBIX AIEKTPOJIax: K Kaxaou
NO3UIIMK, 0003HaueHHOM  OyKBOM, TOAOEpPUTE  COOTBETCTBYIOIIYIO  IO3MIIHIO,
0003HaYEHHYIO U POH.

OOPMVIJIA COJIN [MPOAYKTHI DJIEKTPOJIN3A
A) CuSOq 1) MeTtai, BOOOpPOJ U raJIoreH
b) BaCl, 2) MeTal U rajorexH
B) FeSOq 3) MeTal1 ¥ KUCIOPOJ
I') LiNO3 4) BOIOPOI ¥ TAJIOTCH

5) BOJOPOJT U KUCJIOPOJ
6) BOJIOPO/I, METAJLI U KUCIIOPO/T

3anuimmrte B TaOIMUITy BHIOpaHHBIE ITUMPHI 110 COOTBETCTBYIOIUMU OyKBaMH.
A|b|B|T

OTBeT:

Jisg oueHkn cHOPMHUPOBAHHOCTH MHTEUIEKTyaJIbHBIX YMEHUH 0O0jiee BBICOKOIO
YPOBHS, TaKUX KaK YCTaHaBIMBAaTh IMPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY OTIEIbHBIMU
3JIEMEHTaMH 3HAaHUH (HalpuMep, MEXJy COCTaBOM, CTPOCHHUEM M CBOWCTBAMHU BEILECTB),
(opMyIupOBaTh OTBET B ONPEAEIEHHON JIOTUKE C apryMEHTAlUel CAeaHHbIX BHIBOJIOB U
3aKJIIOUYEHUHN, HCIONb3YIOTCS 3a/JaHHsS BBICOKOTO YPOBHS CJIOXHOCTU C Pa3BEPHYTHIM
OTBETOM.

3anmanus ¢ pa3BEPHYTHIM OTBETOM, B OTJIMYHKE OT 3aJaHHUI JABYX MPEIBITYIINX THUIIOB,
IpEeIyCMAaTPUBAIOT KOMIUIEKCHYIO TIPOBEPKY YCBOCHHMS Ha YIIyOJE€HHOM YpOBHE
HECKOJIbKHX (IIByX MU 0O0Jiee) 3JEeMEHTOB COAEpKaHUS U3 Pa3IMYHbIX COAEpP’KATEIbHBIX
6moxoB. OHU TIOJIPA3ACTAIOTCS Ha CICAYIOIINE PA3HOBUIHOCTH:

— 3aJlaHusl, TPOBEPSIONINE YCBOCHUE BAXHEHINMX HJIEMEHTOB COJEP)KaHWs, TaKUX,
HampuMep, KaK «OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIUN», «PEaKIUHd HOHHOTO
oOMeHay;

— 3aJlaHus, IPOBEPSIONINE YCBOCHUE 3HAHUN O B3aMMOCBSI3HM BEIIECTB Pa3IMYHbBIX
KJIaCCOB (Ha MpUMepax NpeBpaIleHUii HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB);

— pacy€THBIE 3a4a4u.

3ananus ¢ pa3BEPHYTHIM OTBETOM OPHUEHTUPOBAHbBI Ha MPOBEPKY YMEHUM:

— O0OBACHATH OOYCIIOBJIEHHOCTh CBOMCTB M NPUMEHEHHs BELIECTB HUX COCTABOM H
CTpPOCHHEM, XapaKTep B3aMMHOIO BIUSHUS AaTOMOB B MOJIEKYJIaX OPraHMYECKUX
COCTMHEHMH, B3aMMOCBS3b HEOPTaHMYECKHX W OPTaHMYECKHUX BEIIECTB, CYIIHOCTh H
3aKOHOMEPHOCTH MPOTEKAHUS U3yYECHHBIX TUIIOB PEAKIIHIA;

— IIPOBOJIUTH KOMOMHUPOBAHHBIE PACUYETHI 0 XUMUYECKUM YPaBHEHUSIM.
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OO611ast MpOAOIHKUTENLHOCTD BBITIONHEHUS YK3aMEHAITMOHHOW pabO0THI COCTaBIACT 3,5
yaca (210 munyrt). [IpuMepHOe BpeMsi, OTBOAMMOE Ha BBINIOJIHEHUE OTACJIbHBIX 3aJaHUM,
COCTAaBJISCT:

1) nyst Kakoro 3aaHus 0a30BOTO YPOBHS CIOKHOCTU YacTu 1 — 2-3 MUHYTHI;

2) i1 Kak0T0 3aJ]aHusl TIOBBIIIICHHOTO YPOBHS CIOXKHOCTH YacTh 1 — 5-7 MUHYT;

3) 1S KaKJI0T0 3aJ]aHusI BBICOKOTO YPOBHS CIOXKHOCTH yacTh 2 — 10-20 MunyT.

3a nmpaBWIBHBIN OTBET Ha Kaxkoe u3 3aganuii 1-6, 10-15, 18-21, 26-29 craBurcs 1
Oayu1. 3alaHle CUUTAETCS BBIMOJHEHHBIM BEPHO, €CIH IK3aMEHYEMbBIM Jajl MpaBUIbHBIN
OTBET B BUJIE TIOCJICIOBATEIHLHOCTH UMD WU YKCIIA C 3aJJaHHON CTEIICHBIO TOYHOCTH.

3amanms 7-9, 16-17, 22-25 cuuTaroTCs BBHIOJTHCHHBIMA BEPHO, €CIIM TPABUIHHO
yKa3zaHa IMoCJIeI0BaTeIbHOCTh ITU(p. 3a MOJHBIN MPaBWIBHBIN OTBET B 3a1aHusx 7-9, 16—
17, 22—-25 craBuTtcs 2 6anna; eciau AOIMyIIeHa oJHa omuoKa — 1 Gaur; 3a HeBEpHBIN OTBET
(Oonee ogHOM OMMOKKM) WK ero oTcyTcTBHE — () 6aIoB.

3amanus yactu 2 (¢ pa3BEPHYTHIM OTBETOM) MTPEAYCMATPUBAIOT MPOBEPKY OT JIBYX JI0
MATA DJIEMEHTOB OTBETA. 3aJaHUs C Pa3BEPHYTHIM OTBETOM MOTYT OBITH BBITOJTHCHBI
BBIITYCKHUKAMU Pa3IMYHBIMU criocobamu. Hanmnuue kaxioro TpedyeMoro 3jieMeHTa OTBETa
oreHuBaeTcs 1 Oamaom, MO3TOMY MaKCHUMajbHasl OIIEHKA BEPHO BBIMIOJHEHHOTO 3aJIaHHS
COCTaBIIET OT 2 70 5 Oa/UIOB B 3aBUCHMOCTH OT CTETICHH CJIOKHOCTHU 3adaHus: 3ananus 30
u 31 — 2 6amna; 32 — 4 6ayuta; 33 — 5 6amnos; 34 — 4 6aimia; 35 — 3 6amna.

MakcumanbHbI IEPBUYHBINA Ol 32 BBHITIOJIHEHHE BCEil paboThl — 58.
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3.2. AHaau3 BpinoJHenus 3aganuii KUM

3.2.1. Cratuctruecknii aHaJIn3 BbITONHEHUS 3aauuii KM

Tabauya 2-11

HpOI_IeHT BBIINIOJIHCHUA 3aJaHUA

Howmep - Yposenb B cyobexTe Poccniickoit ®enepanun®
U pOBEpsIEMBIC SJICMECHTHI CIIO)KHOCTHU Brpymnene | s rpymeor|
colepKaHus / yMEHHS 3a/[aHusA . | npeononesmmx | MumEMansy | TPYTHC | B rPYIIC
B KM cpenHuii - ot 61 o | ot 81 mo
MUHHUMAQJIBHBIA | oro mo 60
Sam 6. 80 1.6. | 100 T.0.
CtpoeHue IIEKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB
MEPBBIX YETHIPEX MEPHOIOB: S-
, p- 1 d-3;1eMeHTHI.
DJneKTpoHHas KOH(UTypanus
aroMa. OCHOBHOE U
BO30YKICHHOE COCTOSIHHE
atomoB/ [IpuMeHsTh
OCHOBHBIC ITOJIOKCHHUS
XUMHYECKHX TEOPUI
1 (cTpoeHus aToMa, XMMUYECKOM 5 68 39 56 73 91

CBSI3U, DJIEKTPOJIUTUUYECKOMN
JUCCOLIMAIMHU, KUCIOT U
OCHOBaHUH, CTPOEHUS
OPraHUYECKUX COCIMHECHUH,
XUMHUYECKON KUHETUKH) JIJIs
aHaJIn3a CTPOCHUS U CBOMCTB
BEILECTB. XapaKTepU30Barhb s,
p ¥ d-371eMEHTBI TI0 UX
MOJIOKEHUIO B IEPUOJUYECKOM
cucreme /.M. MenneneeBa

6 N 0
Beruncnsiercst mo popmyne p = o 100%, rae N — cymma nepBHYHBIX 0aJIJIOB, TOITYYEHHBIX BCEMH YYaCTHUKAMU

TpyHIsbl 3a BBIIIOJHEHHME 3aJaHusI, N — KOJUYECTBO YYaCTHHUKOB B rpymnne, m — MaKCHMaJTbLHBIM HGpBH‘IHBIfI Oasi 3a

3aaHuec
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

[IpornieHT BBIMIOTHEHNUS 3a1aHHS

B cyObekTe Poccuiickoit denepanun®

cpenHui

[IPEOI0JIEBLINX
MUHHUMAaJILHBIA

B IPYIIIIC HE | B TPYIIIIE OT
MHUHHUMAaJIbH
oro 1o 60

T.0.

B TpyIIIe
ot 61 o

Sam 80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB AJIEMEHTOB U UX
COEIMHEHUH MO MEepUoIaM U
rpynnam. O0ras
XapaKTEePUCTUKA METAJIIIOB
[A-IITA rpynm B cBsA3M € UX
MOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHYECKHX d1eMeHTOB J[. 1.
Meuneneesa u
OCOOEHHOCTSIMU CTPOCHHUS UX
aTOMOB. XapaKTEepUCTHKA
MEePEXOIHBIX FJIEMEHTOB
(Menu, IMHKA, XpoMa, JKeje3a)
10 MX TMOJIOKEHHUIO B
NEPUOIUYECKON CUCTEME
XUMHYECKHX 3JieMeHTOoB J[. 1.
MenzeneeBa 1 0COOEHHOCTSIM
cTpoeHust ux aromoB. OOmas
XapaKTEepUCTUKA HEMETAJIIOB
IVA—VIIA rpymnn B ¢Bsi3U € HX
MIOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKHX 3JieMeHTOoB [[. 1.
MenpeneeBa u
OCOOCHHOCTSIMU CTPOCHHUS UX
atomoB/ [loHUMAaTh CMBICIT
ITepuoanueckoro 3akona J[.1.
MenpeneeBa 1 UCMOJIb30BAThH
€ro JUIsi KAYeCTBEHHOT O
aHajan3a U 000CHOBAHMS
OCHOBHBIX 3aKOHOMEPHOCTEMN
CTPOEHHUS aTOMOB, CBOMCTB
XUMUYECKHUX AIIEMEHTOB U UX
coeqnuennii. OOBACHATE
3aBUCHUMOCTh CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX
COETMHEHUH OT MOJIOKEHUS
anemeHTa B llepnoanueckon
cucreme /.. Menneneena;
XapakTepu3oBarsb s-, p- 1 d-
AJIEMEHTHI 110 UX MOJ0KEHUIO
B [Iepnonnueckoii cucreme
JI.1. MenneneeBa

82

47 75 89

98
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

[IpornieHT BBIMIOTHEHNUS 3a1aHHS

B cyObekTe Poccuiickoit denepanun®

cpenHui

[IPEOI0JIEBLINX
MUHHUMAaJILHBIA

B IPYIIIIC HE | B TPYIIIIE OT
MHUHHUMAaJIbH
oro 1o 60

T.0.

B TpyIIIe
ot 61 o

Sam 80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

DIIeKTPOOTPUIIATEITILHOCTb.
CreneHb OKHCICHUS U
BAJIEHTHOCTb XMUMHUYECKHX
snemenToB/ IToHuMaTh CMBICTT
BaXHEHIITNX TTOHATHH
(BBIIETIATH UX XapaKTEPHBIE
IIPU3HAKHU): BEIIECTBO,
XHUMHYECKHH DIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHbIE
ATOMHBIC U MOJICKYJISIPHBIC
MACCEI, HOH, H30TOIIbI,
XHMHYECKasl CBA3b,
ANEKTPOOTPHUIIATEIIBHOCTD,
BAJIEHTHOCTD, CTENIEHD
OKHUCIICHUS, MOJIb, MOJISIPHAS
Macca, MOJIAPHBIN 00BbeM,
BEII[ECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
pacTBOPBI, AIEKTPOIUTHI U
HEDJICKTPOJIUTHI,
AIEKTPOIUTUYECKAS
JUCCOITUAITUS, THAPOJIN3,
OKHUCJIUTENb U
BOCCTAHOBUTEIb, OKUCICHHE U
BOCCTaHOBJICHHE, SJICKTPOJIN3,
CKOPOCTh XUMHYECKOU
peaKIu, XUMUIECKOe
paBHOBECHE, TEIIOBOU

b dexT peakiuu, yriaepoHbIi
CKeTeT, (PyHKIMOHAIbHAS
rpymma, U30MepHs |
TOMOJIOTHSI, CTPYKTYpHas U
MIPOCTPAHCTBEHHAS U30MEPHS,
OCHOBHBIE THUIIBI PEaKIUil B
HEOPraHWYECKON 1
OpraHUYECKON XUMUHU.
Onpenensars/
KIJIaCCU(PUIIUPOBATH
BAJICHTHOCTh, CTEIICHD
OKHCIICHUS XUMHYECKUX
AJIEMEHTOB, 3apsi/Ibl HOHOB

61

16 43 73

93
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

KoBanentnas xumuueckas
CBSI3b, €€ Pa3HOBUHOCTH U
MeXaHHU3MBbl 00pa30BaHUsI.
XapakTepucTuKu
KOBAJIEHTHOM CBSI3U
(TIOMSIPHOCTD U SHEPTHS
cBsA3M). MloHHas cBA3b.
Mertannnueckas CBS3b.
Bonoponnas cesa3b. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
Tun KpucTamIIn4ecKou
pemeTku. 3aBUCUMOCTh
CBOIICTB BEILIECTB OT UX
COCTaBa U CTPOCHUs/
Onpenenars BUJ XUMHYECKUX
CBSI3€M B COEAMHEHUAX U TUIT
KPUCTAITNYECKON PEIIETKH.
OOBSICHATH IPUPOAY
XUMHUYECKOH CBSI3U (MOHHOI,
KOBAJICHTHOM,
METaJIMYECKOM,
BOJIOPOJ/IHOM ); 3aBUCUMOCTh
CBOICTB HEOPraHMYECKHUX U
OpPTraHUYECKUX BEIECTB OT UX
COCTaBa U CTPOCHHUS

85

40

79

94

98

Knaccudukanus
HEOPraHMYECKUX BEILECTB.
Homenkiarypa
HEOpPraHMYECKUX BEIIECTB
(TpuBHANbHAS U
MeXIyHapoaHas )/
Knaccugunuponats
HEOpraHUYecKue u
OpraHUYecKre BEIecTBa o
BCEM HM3BECTHBIM
KJ1acCU(UKAIMOHHBIM
npusHakaM. Onpenensitb
MPUHAJJIEKHOCTD BEILIECTB K
Pa3INYHBIM KJIaccam
HEOPTraHNYECKUX U
OpPraHNYeCKHUX COeIMHEHUN

88

38

86

97

100
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

[IpornieHT BBIMIOTHEHNUS 3a1aHHS

B cyObekTe Poccuiickoit denepanun®

cpenHui

[IPEOI0JIEBLINX
MUHHUMAaJILHBIA

B IPYIIIIC HE | B TPYIIIIE OT
MHUHHUMAaJIbH
oro 1o 60

T.0.

ot 61 o

Sam 80 T1.0.

B TpyIIIe

B TpyIIIe
ot 81 1o
100 T.6.

XapakTepHble XUMUYECKUE
CBOMCTBA ITPOCTHIX BEUIECTB —
METAJIJIOB: IIEJIOYHBIX,
IEJI0YHO3EMEIbHBIX,
QATFOMUHHUS; TIEPEXOHBIX
METaJIJIOB (MEAH, IUHKA,
Xpoma, xese3a). XapakTepHble
XUMHUYECKHE CBONCTBA
IPOCTHIX BEIIECTB —
HEMETAJUIOB: BOAOPO/Ia,
raJloTeHOB, KUCIIOPOJIa, CEPHI,
asora, ¢ocdopa, yriaeposa,
KpeMHHs1. XapaKTepHbIE
XUMHYECKHE CBONCTBA
OKCHUJIOB: OCHOBHEIX,
aM(}OTEepHBIX, KUCITOTHBIX/
XapakTepHu30BaTh 001IHe
XUMHYECKHE CBONCTBA
MPOCTHIX BEIIECTB — METAJIOB
Y HEMETAaJUIOB.
XapakTepHu30BaTh 001IHe
XUMHYECKHE CBONCTBA
OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCAMHEHUN,
CBOICTBA OTAEIBHBIX
IpeJICTaBUTENIeH ATHX KJIACCOB

78

19 66 93

100
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XapakTepHble XUMHUECKUE
CBOMCTBa OCHOBAHUH U
aM(OTEpPHBIX THIPOKCUIOB.
XapakTepHble XUMUYECKUE
CBOMCTBA KUCIIOT.
XapakTepHbIE XUMUYECKUE
CBOICTBA COJICH: CPEHUX,
KUCJIIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha mpUMepe
COEIMHEHUI aIFOMUHUSA U
[MHKA). DJIEKTPOIUTHIECKAs
JUCCOLMALS AIEKTPOJIUTOB B
BOJHBIX pacTBOpax. CUibHbIE
U clla0ble AJIEKTPOJIUTHI.
Peakmuu nonHoro oomeHa /
XapakTepu3oBath 0011
XHMHYECKHUE CBOMCTBA
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN,
CBOMCTBA OT/EJIbHBIX
MPEACTABUTENEN ITUX
kj1accoB. [Tonnmate cMbIcn
BaKHEUIITUX TTOHATHN
(BBLOENATH UX XapaKTepHbIE
IIPU3HAKHU): BEIIECTBO,
XUMUYECKHUM 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE
ATOMHBIE U MOJIEKYJISIPHbBIE
MaccChl, HOH, U30TOIIBI,
XUMUYECKAsl CBS3b,
ANEKTPOOTPHUIIATEIILHOCTD,
BaJICHTHOCTb, CTETIEHb
OKHUCIIEHUS, MOJIb, MOJISTPHAS
Macca, MOJIIPHBIA 00BeM,
BEII[ECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHS,
PacTBOPBI, AIEKTPOITUTHI U
HEAJIEKTPOJIUTHI,
AIEKTPOIUTHUECKAS
JIUCCOIMAIMs, THAPOIIN3,
OKUCTTUTENb U
BOCCTaHOBUTENb, OKUCIICHUE U
BOCCTaHOBJICHHE, DJIEKTPOJIN3,
CKOPOCTbh XUMHUYECKOU
peaKIu, XUMUIECKOe
paBHOBECHE, TEMIOBOU

b eKT peakiuu, yriepoHbIi
ckeneT, (PyHKIIMOHAbHAS
TpyIIa, U30Mepus 1
TOMOJIOTHUS, CTPYKTypHas U
MIPOCTPAHCTBEHHAS N30MEPHS,
OCHOBHBI€ THIIbI PEAKIIUH B
HEOPraHUYECKOU 1
OpraHUYECKON XHUMUH.
BrISBIATH B3aMOCBSI3U

76

38

65

85

97
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

noHaTuil. [IpuMeHsTh
OCHOBHBI€ MOJIOKEHUS
XUMHUYECKHX TEOPU
(cTpoeHust aToMa, XUMUUYECKOU
CBSI3H, DJIEKTPOJIUTHYECKON
JUCCOLMALMU, KUCIIOT U
OCHOBAaHUH, CTPOEHUS
OpraHUYECKUX COETMHEHUH,
XUMUYECKON KMHETHKH) JIJIs1
aHaJn3a CTPOCHUS U CBOWCTB
BeniecTB. OOBICHATD
CYILIHOCTbh U3YYEHHBIX BHJIOB
XAMHYECKUX PEaKIUN:
3JIEKTPOJIUTUYECKON
JIUCCOIUAIIMN, HOHHOTO
o0MeHa, OKHCITUTENIbHO-
BOCCTAaHOBUTEJBHBIX (1
COCTaBIISITh MX YPAaBHEHUS)

XapakTepHble XUMUYECKHE
CBOMCTBA HEOPTaHUYECKUX
BEILIECTB:

— IPOCTBIX BEILIECTB
METAJUIOB: IEJIOYHBIX,
IEJI0YHO3EMENbHBIX,
IIOMUHUS; IEPEXOJIHBIX
MeTasuioB (Meu, IMHKA,
XpoMa, jKene3a) — IPOCThIX
BEIIECTB HEMETAJIJIOB!
BOJIOPOJia, FAJIOTE€HOB,
KHCJIOPO/a, CEephl, a30Ta,
docopa, yriaepoaa, KpeMHHUS;
— OKCHJIOB: OCHOBHBIX,
aM(OTEPHBIX, KUCIOTHBIX;

— OCHOBaHUU 1 aM(OTEPHBIX
TUAPOKCHUIOB;

— KUCJIOT;

— COJIEH: CpEeAHMX, KUCIIBIX,
OCHOBHBIX; KOMIUIEKCHBIX (Ha
IIpUMEpPE COCIUHEHNN
IIOMUHUS U LUHKA)/
XapakTepu3oBaTh 001I1E
XUMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOpPraHMYECKUX COEAVHEHUN,
CBOMCTBA OT/AEIIBHBIX
IIPEJICTaBUTENIEN ITHX KIIACCOB

61

41

76

96
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

[IpornieHT BBIMIOTHEHNUS 3a1aHHS

B cyObekTe Poccuiickoit denepanun®

cpenHui

B IPYIIIIC HE | B TPYIIIIE OT

MPEOIOJICBIINX | MUHHMAIBH

MUHHMAJIBHBIA | oro mo 60
Gamn T.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

XapakTepHble XUMUUYECKHE
CBOMCTBA HEOPTaHUYECKUX
BEILIECTB:

— IPOCTHIX BELLECTB
METAJIJIOB: LIEJIOYHBIX,
111€JI0YHO3EMEIIbHBIX,
AIIOMUHMUS; IEPEXOHBIX
METaJUIOB (Me/I1, [IMHKA,
XpoMma, xKeyesa);

— MIPOCTHIX BELIECTB
HEMETAJJIOB: BOAOPO/a,
rajloreHOB, KUCIIOPOJIa, CEPBI,
asota, pocdopa, yriepona,
KPEMHUS;

— OKCHJIOB: OCHOBHBIX,
aM(OTEpHBIX, KUCIOTHBIX;

— OCHOBaHMI U aM(OTEPHBIX
THJIPOKCUIOB;

— KUCJIOT;

— COJIeH: CpeIHUX, KUCIIBIX,
OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMepe COeANHEHUI
QITIOMUHUS ¥ IUHKA)/
XapakTepu30BaTh 001He
XUMUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUN,
CBOICTBA OTAEIBHBIX
MPEJACTABUTENEH ITUX
KJIACCOB. 3aBUCUMOCTh
CBOMCTB HEOPTaHUYECKHUX U
OpPraHMYECKUX BEIIECTB OT UX
COCTaBa U CTPOCHHUSI.
CyIHOCTh U3yYEHHBIX BUA0OB
XUMHYECKHUX PEAKIIHN:
IIEKTPOJINTUYECKON
JUCCOLIMAIIMU, HOHHOTO
00MeHa, OKMCIUTEIbHO-
BOCCTaHOBUTENbHBIX (1
COCTaBJIATh UX YPaBHEHUS)

58

95
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

[IpornieHT BBIMIOTHEHNUS 3a1aHHS

B cyObekTe Poccuiickoit denepanun®

cpenHui

[IPEOI0JIEBLINX
MUHHUMAaJILHBIA

B IPYIIIIC HE | B TPYIIIIE OT
MHUHHUMAaJIbH
oro 1o 60

T.0.

ot 61 o

Sam 80 T1.0.

B TpyIIIe

B TpyIIIe
ot 81 1o
100 T.6.

10

B3auMocCBsA3b HEOpPraHUYECKUX
BeecTB/ XapakTepu3oBaTh
o01Ire XuMU4YecKre CBONCTBA
OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUN,
CBOMCTBA OT/EJIbHBIX
MPEACTABUTENEN ITUX
kJj1accoB. OOBICHATD
3aBHCUMOCTb CBOWCTB
HEOPraHUYECKHUX U
OpPraHUYECKUX BEIECTB OT UX
COCTaBa U CTPOEHUS

82

43 72 94

99

11

Knaccudukamms
OpPTaHWYECKUX BEIICCTB.
Homenknarypa opraHnueckux
BEUIECTB (TpUBHAJIbHAS U
MeXIyHapoaHas )/
OnpenensTh NPUHAIICKHOCTh
BEIIECTB K Pa3INYHbIM
KJIaCCaM HEOPTaHUYECKUX U
OPraHWYECKUX COCTMHCHHUM

57

69

90
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

12

Teopust ctpoeHus
OpraHUYECKHUX COCIUHECHMI:
TOMOJIOTHSI U H30MEPHSL
(cTpyKTypHas u
IIPOCTPAHCTBEHHAsA).
B3aumHOe BiIMsHUE aTOMOB B
MoJsekyaax. Tumel cBs3en B
MOJIEKYJIaX OPIraHUYECKUX
BemiecTB. [ uOpunuzanus
aTOMHBIX opOuTasei
yraepona. Pagukai.
@OyHKIMOHANbHAS Tpyna/
IIpuMeHATH OCHOBHBIE
IIOJIO’KEHUSI XMMHUYECKUX
Teopuil (CTPOEHUS aToMa,
XUMHUYECKOH CBS3H,
ANEKTPOIUTUYECKOMN
JUCCOLMALINY, KUCIIOT U
OCHOBAaHUH, CTPOEHUS
OpPraHUYECKUX COCAVHECHUN,
XUMHUYECKON KMHETUKH) JIIIs
aHaJIM3a CTPOCHUS U CBOWCTB
BemecTB. OnpenensaTs BU
XUMHYECKHX CBA3EH B
COEIMHEHUSIX U THI
KPUCTAJZIMYECKON PELIETKH,
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, TOMOJIOTH U
M30MEPHI

64

41

84

96

26




Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

[IpornieHT BBIMIOTHEHNUS 3a1aHHS

B cyObekTe Poccuiickoit denepanun®

cpenHui

[IPEOI0JIEBLINX
MUHHUMAaJILHBIA

B IPYIIIIC HE | B TPYIIIIE OT
MHUHHUMAaJIbH
oro 1o 60

T.0.

ot 61 o

Sam 80 T1.0.

B TpyIIIe

B TpyIIIe
ot 81 1o
100 T.6.

13

XapakTepHble XUMUYECKUE
CBOMCTBA yIJIEBOJOPOMOB:
AJIKaHOB, IUKJIOAJIKAHOB,
QIKEHOB, TUCHOB, AJIKUHOB,
apOMaTHYECKHUX
YTJIeBO0POOB (OeH30J1a 1
Toiryosa). OCHOBHBIE CTIOCOOBI
MOJIyYEHUs YIIIEBOJOPOJIOB (B
naboparopun)/
XapakTepu3oBaTh CTPOCHUE U
XHMHYECKHUE CBOMCTBA
M3YYEHHBIX OpraHMYeCKHX
coenuHeHU. OOBACHATH
o0mre crocoObl ¥ MPUHIIAITHI
MOJIy4eHUST HanboJiee BaKHbBIX
Beniects. [ImanupoBath
9KCIIEPUMEHT IO MOJTYYCHHUIO
Y Pacro3HaBaHUIO BAKHEHIIINX
HEOPTaHUYECKUX U
OpPraHUYECKUX COCTUHEHUH, C
Y4€TOM MPUOOPETEHHBIX
3HAHUU O MpaBUIIAX
0e30macHoi paboThI €
BelIeCTBAaMH B 1a0OpaTOpHUH U
B OBITY

72

11 55 91

99
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

14

XapakTepHble XUMUYECKUE
CBOMCTBA IIPEACIIBHBIX
OJIHOATOMHBIX U
MHOTOQTOMHBIX CIIHPTOB,
¢denona. XapakrepHbie
XUMHUYECKHE CBOMCTBA
QTBJICTUJIOB, MPECIIbHBIX
KapOOHOBBIX KUCIOT,
CJIOKHBIX 3(pupoB/
XapakTepu3oBaTh CTPOCHUE U
XHMHYECKHUE CBOMCTBA
M3YYEHHBIX OpraHMYeCKHX
coequHeHu. OOBIACHATH
o0mre crocoObl ¥ MPUHIIAITHI
MOJIy4eHUST HanboJiee BaKHbBIX
Beniects. [ImanupoBath
9KCIIEPUMEHT IO MOJTYYCHHUIO
Y Pacro3HaBaHUIO BAYKHEHIIINX
HEOPTaHUYECKUX U
OpPraHUYECKUX COCTUHEHUIH, C
Y4€TOM MPUOOPETEHHBIX
3HAHUU O MpaBUIIAX
0e30macHoi paboThI €
BelIeCTBAaMH B 1a0OpaTOpHUH U
B OBITY

55

29

71

94

15

XapakTepHbIE XUMUYECKUE
CBOMCTBA a30TCOAEPKALLNX
OPraHUYECKUX COCTUHECHUM:
aMHHOB U aMHUHOKHCIIOT.
buonornyeckn BaxkHBIE
BEIIIECTBA: KUPBI, OCTKHU,
YTII€BOIBI (MOHOCAXaPHUJIBI,
JUcaxapy/bl, Moaucaxapuisl)/
XapakTepru3oBaTh CTPOCHHUE U
XHMUYECKHE CBOMCTBA
W3YYEHHBIX OPTaHUYECKUX
COE€UHEHUI

47

10

20

58

90
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Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

16

XapakTepHble XUMUYECKUE
CBOMCTBA yIJIEBOJOPOMOB:
AJIKaHOB, IUKJIOAJIKAHOB,
AJIKEHOB, JUEHOB, AJIKUHOB,
apoMaTHYECKHUX
YTJIeBO0POOB (OeH30J1a 1
TOMOJIOTOB O€H30J1a, CTUPOJIA).
Baxueiimume cnocoObl
IIOJIyYEHUS YIJIEBOJOPOJIOB.
Nonnsrii (mpasuiio B.B.
MapkoBHUKOBA) U
pasuKalbHbBII MEXaHU3MBI
peaKkui B OpraHu4eCcKon
XUMHUH /XapaKkTepu30BaTh
CTPOEHHUE U XUMHUYECKHE
CBOICTBA U3yYEHHBIX
OPraHUYEeCKUX COCTMHEHUN

76

12

62

95

99

17

XapakTepHbIE XUMUYECKUE
CBOICTBA MPEJEIbHbBIX
OJHOATOMHEIX U
MHOT0aTOMHBIX CITUPTOB,
(deHona, aabIeTuIoB,
KapOOHOBBIX KHUCIIOT,
CJIOKHBIX 3(pUpOB.
Bakneiinme crmocoobl
MOJTYYCHUS
KHCIIOPOJICOACPKAIINX
OpPTraHUYECKUX COCTUHEHUM /
Xapaktepus3oBaTh CTPOEHHUE U
XUMHYSCKHE CBOMCTBA
M3YYEHHBIX OPraHUYECKUX
COeTMHEHUN

57

28

77

96

18

B3auMocBs3b yriaeBogopoaos,
KHCIJIOPOJICOACPKAIINX U
a30TCO/CpKAINX
OpTraHUYECKUX COCTUHEHUM /
Xapaktepus3oBaTh CTPOEHHUE U
XUMHYSCKHE CBOMCTBA
M3YYEHHBIX OPraHUYECKUX
coenqnuenuii. OOBACHATH
3aBHCHMOCTH CBOMCTB
OpPTaHWYECKUX BEIIECTB OT MX
COCTaBa M CTPOEHUS

66

14

39

88

98

29




Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

19

Knaccudukanusa XuMruueckux
peakuyii B HEOPraHU4eCKON 1
OpraHUYeCcKON XuMuu/
Knaccudumnuposatsb
XUMHUYECKHE PEaKLIUU B
HEOpPraHUYEeCKOH U
OpraHUYEeCKON XUMUH (110
BCEM M3BECTHBIM
KJIacCU(UKAITMOHHBIM
MIPU3HAKaM)

58

38

71

91

20

CkopocTb peakiui, ee
3aBHCUMOCTH OT Pa3IHYHBIX
bakTopoB/ OOBICHITH
BIIMSTHAE PA3ITMIHBIX
(bakTOpOB HA CKOPOCTH
XUMHYECKON PEaKLMH U Ha
CMEIlIeHNEe XUMHYECKOTO
paBHOBECHS

36

19

42

70

21

Peakiuu OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE /
OnpenensaTh BaICHTHOCTD,
CTCIICHBb OKHCJICHUA
XUMUYECKHUX DIIEMEHTOB,
3ap$II[I)I HOHOB, OKHUCIHUTECIIb U
BOCCTAHOBUTEND

86

29

85

96

99

22

DIIEKTPOJIN3 PACIIaBOB U
pacTBOPOB (Colel, MenoYei,
kucyot)/ Mcnonb3oBaTh
BAKHEUIINE XUMUYECKUE
MOHSTHUS JUTsI O0BSICHEHUS
OTJIEbHBIX (PAKTOB U
aBieHui. Onpeaensitb
OKHCIIUTENb U BOCCTAHOBUTEIIb

86

26

85

95

100

23

I'mpponus coneit. Cpena
BOJIHBIX PACTBOPOB: KHCIIas,
HelTpanbHasi, menoyHas/
OmnpenensaTs XxapakTep Cpeabl
BOJIHBIX PACTBOPOB BEIIECTB

81

17

74

95

100

24

OO6paTtumble U HEOOpAaTUMBbIE
XUMHUYECKHE PEeaKlnu.
XUMHUYECKOE pABHOBECHE.
CwMerieHne XuMHYECKOTo
pPaBHOBECHS MOJT ICUCTBUEM
pa3InYHbIX (aKTOPOB/
OOBSCHATH BIMSTHUE
pa3InyYHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHYECKOU
peaKIMy ¥ Ha CMELIeHHE
XUMHYECKOTO PABHOBECHS

53

13

36

61

87

30




[IpornieHT BBIMIOTHEHNUS 3a1aHHS

Homep YposeHb B cyOnekTe Poccuiickoit denepanun®
. [TpoBepsieMbie IEMEHTBI | CIIOYKHOCTH prpymmene | Brpymieor| T
cojiepkaHns / yMeHHsI 3aaHus .. | npeononesmmx | munumansy | ® Y by
B KUM cpenHuii N ot 61 10 [ or 81 1o
MUHHUMAaJIbHBEIA | oro go 60
80 1.6. | 100 T.0.
Oamr T.0.
KavecTBeHHbBIE peakuy Ha
HEOPraHUYECKUE BEIICCTBA U
uoHbl. nenTudukams
OpPTaHHYECKUX COCAMHCHUN/
IInanupoBaTh 3KCIEPUMEHT 110
MIOJTYYCHHUIO U PACIIO3HABaHUIO
25 BXHEHUIIINX HEOPTAaHUIECKHIX I1 52 6 28 65 93

U OpPraHUYECKUX COCIMHCHUH,
C Y4ETOM IPHOOPETEHHBIX
3HAHWH O MMpaBHUIaxX
0e30MmacHOi paboTHI ¢
BEIIECTBAMHU B J1a0OpaTOpHH U
B OBITY

31




Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

26

[TpaBuia paGoThl B
naboparopuu. JlabopaTopHast
nocyzaa u 000pyaoBaHue.
[TpaBuiia 6€301MacHOCTH IIPU
paboTe ¢ eaKUMHU, TOPIOUYNMHU
Y TOKCUYHBIMH BEIIECTBAMH,
CpeICcTBaMU OBITOBON XUMUHU.
Hayunbie MeTo1b1
UCCJIEJOBaHMSI XUMUYECKUX
BEIIECTB U MPEBPALCHUIA.
Mertobl pa3iesieHus: CMeceul 1
ouncTku BeulecTs. [lonstue o
METaJUTypTruu: o0mme
CIoCcoObI OMyYeHUs
MeTaiioB. O01Ke HayyHbIe
MPUHIIUITBI XUMUYECKOTO
MPOU3BOJICTBA (Ha MpUMeEpe
MIPOMBIIIJICHHOTO MOJIy4eHUs
aMMHaKa, CEPHON KHMCIIOTHI,
MeTaHoJa). XUMHUYeCKoe
3arpsi3HEHUE OKPYXKarolen
CPEeIbl U €ro MOCIEeICTBHUS.
IIpupoHbIE HCTOYHUKH
YIJIEBOIOPOAOB, UX
nepepadoTKa.
BricokoMounekymsipHbie
coenuHenus. Peaknnu
MOJINMEPU3ALUH U
MOJINKOHIEHCALINH.
ITonmumepsl. Ilnactmaccst,
BOJIOKHA, KayuyKku/ [ToHumars,
YTO IPAKTHYECKOE
IIPUMEHEHHE BELIECTB
00yCJIOBJIEHO X COCTABOM,
CTPOEHUEM U CBOMCTBAMHU.
HmeTs npencTaBiieHne 0 poiau
Y 3HaYeHUU JaHHOTO
BELIECTBA B IIPAKTUKE.
OObsIcHATH 0011IME CTIOCOOBI U
NPUHIUIBI TOJTY4EHUS
HanboJiee Ba)KHLIX BEIECTB.
OnpenensTs XapakTep Cpeisl
BOJIHBIX PACTBOPOB BEIIECTB

52

13

34

58

88

32




Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

27

Brrunciaenue Macchl
PacTBOPEHHOT'O BEIIECTBA,
COJIEpXKaIIerocs B
ONPEAEIEHHON Macce
pacTBopa ¢ U3BECTHOM
MaccoBoi ponei/ [IpoBonuthb
BBIYMCJICHHS 110 XUMUYCCKUM
dbopmysaM U ypaBHCHHSIM

62

43

76

95

28

PacueTsl 00beMHBIX
OTHOILICHUH ra30B IIpU
XUMHUYECKHUX PEAKLIMSIX.
Pacuets! TermmoBoro 3¢ dexra
peakuuu/ [TpoBouTh
BBIUMCJICHUS 110 XUMUYECKUM
dbopmynaM U ypaBHEHUSIM

74

10

63

89

97

29

Pacuersr maccel BemecTBa Win
o0BbemMa razoB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wik 00beMy OJHOTO U3
YYaCTBYIOIIMX B PEAKIIUU
Beniects/ [IpoBoauTh
BBIYHMCIICHHS TI0O XUMHUYECKUM
dbopMynaM U ypaBHEHHSIM

65

50

80

94

30

Peakuuu oxucinurenbHo-
BOCCTaHOBUTEJIbHbIE/
OrnpenensaTb OKUCIUTENb U
BOCCTaHOBUTENb. OOBSICHSITH
CYIIIHOCTh U3YYEHHBIX BHJIOB
XUMUYECKHUX PEaKLIU:
AIEKTPOIUTUYECKOMN
JUCCOIMAIlN, HOHHOTO
oOMeHa, OKUCIIMTENILHO-
BOCCTaHOBUTENBHBIX (1
COCTaBJISITh UX YPAaBHEHUS)

50

21

66

94

33




Howmep
3alaHuA
B KIIM

[IpoBepsiembIe 3JIEMEHTHI
coJiepaHus / yMEHUs

YpoBeHb
CJIO)KHOCTH
3a/laHus

IIpoLeHT BBINOIHEHNS 3a1aHUS
B cyObekTe Poccuiickoit denepanun®

cpenHui

B IpYIIIE HE

[IPEOI0JIEBLINX

MUHHUMAaJILHBIA
Gamn

B IpYIIIIE OT
MUHUMAJIBH
oro a0 60
1.0.

B TpyIIIe
ot 61 1o
80 T1.0.

B TpyIIIe
ot 81 1o
100 T.6.

31

DNEKTPOIUTHYECKAS
JUCCOLIMAITUS DIIEKTPOJIUTOB B
BOJIHBIX pacTBopax. CusbHbIE
U cralOble IIEKTPOJIHTHI.
Peakiium nonnoro
obmeHa/YMeTh onpenesaTh
XapakTep Cpeibl BOJAHBIX
pPacTBOPOB BEILECTB.
OOBSICHATH CYILIHOCTD
M3YYECHHBIX BUJIOB
XAMHUYECKUX PEaAKLUN:
INEKTPOIUTUYECKOM
JTUCCOLIUAIINN, HOHHOTO
o0MeHa, OKHCITUTENIbHO-
BOCCTAaHOBUTEJBHBIX (1
COCTaBJISITh MX YPaBHEHUS)

61

41

77

94

32

B3anmocBA3b pazIMuHbIX
KJIACCOB HEOPTaHUYECKHUX
BeIECTB/ XapaKTepru30BaTh
001111e XHUMHAYECKHE CBOIMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUN,
CBOMCTBA OTJIENBHBIX
MPEACTABUTENEN ITUX
Ki1accoB. OOBSACHATH
3aBUCHUMOCTh CBOMCTB
HEOPraHUYECKUX U
OPraHUYECKHUX BEMIECTB OT UX
COCTaBa M CTPOCHUS

32

35

85

33

B3anMocBsI3b OpraHn4ecKux
COCTMHCHUI/
XapakTepru3oBaTh CTPOCHHUE U
XHMUYECKHE CBOMCTBA
W3YYEHHBIX OPTaHUYECKUX
coequHeHUH. OOBACHATH
3aBUCHUMOCTH CBOMCTB
HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB OT MX
COCTaBa M CTPOEHUS

45

15

59

91

34




[IpornieHT BBIMIOTHEHNUS 3a1aHHS

Howmep YposeHb B cyObekTe Poccuiickoit denepanun®
sananms IIpoBepsieMbI€ IIEMEHTBI CJIOXKHOCTH srpymnene |wrpymeor|[ T
COACpIKaHNA / YMCHUA 3aJaHus . | mpeononeBMINX | MUHUMAJIbH Py Py
B KUM cpenHuii N ot 61 10 [ or 81 1o
MUHUMAaNbHBIN | oro g0 60
80 1.6. | 100 T.6.
Gan T.0.

Pacuetsr macchl (0O0beMa,
KOJIMUECTBA BEILIECTBA)
MPOJYKTOB PEAKIUH, €CIIN
OJTHO U3 BEIIECTB JIaHO B
M30bITKE (MMEET IPUMECH ).
PacueTsr macchl (0OBbeMa,
KOJIMUECTBA BEILIECTBA)
MIPOJYKTA PEaKIuu, €CIU OJHO
U3 BEIIECTB JIAHO B BHJIC
pacTBopa ¢ OnpeesIeHHOM

34 MacCOBOH A0Jen B 17 0 5 12 57
PacTBOPEHHOI'O BELIECTBA.
PacueTsl maccoBol nnu
00BEMHOI JTOJTU BBIXOJIA
MPOYKTA PEAKIIUU OT
TEOPETUUYECKH BO3MOXKHOTO.
Pacuetsl maccoBoit 10sm
(Macchl) XUMHUYECKOTO
COCIMHEHUS B cMecH/
[TpoBOAKTH BHIYHCICHUS TIO
XUMHAYECKHM (hopMyIam u
YpaBHEHUSIM

Haxoxnenue MoJieKyJIsipHON U
CTPYKTYPHOH (popMyITbI

35 BemecTBa/ [IpoBoauTh B 32 2 9 33 84
BBIYMCIICHHS TI0 XUMHUYCCKHM
dbopMynaM U ypaBHEHHSIM

PaccmoTpum npencraBnennbie B Tadauie 2-13 pe3ynbTaTsl BhIOJIHEHUS 3aaanuii ET'D
0 XMMUU TEKYIIEro roja B cpaBHeHuu ¢ pesyibratamu 2020 u 2019 ronoB, B KOTOPBIX
WCIIOJIb30BAINCh AHAJIOTHUYHbIE O CTpYKType u coaepxkanuto KMMel. Cnenyer cpasy
OTMETUTh, YTO B TEKYILEM IOy MOAABIIsAONIEE OOJIBIINHCTBO 33aHUN 0a30BOr0 YPOBHS
CJIOKHOCTH YCTICIIHO BBITIOJHEHBI JK3aMEHYEMBIMHU: CPEAHHMNA TPOICHT BBITOTHCHHUS
3amanuit — oT 50 g0 88. C MeHbIIeW yCHemHOCThI0 (CpeaHUN MPOLICHT BBHIMOJIHEHUS
3amaHuid  — MeHee S50) BBINOJHEHBI 3afaHus 0a30BOr0  YpPOBHS  CIIOKHOCTH,
OpHEHTUPOBAHHBIC HA MPOBEPKY YCBOCHUS CIEIYIOMINX dJIEMEHTOB COACPKAHMS:

3amanue 15. XapakTepHble XMMUYECKHE CBOKCTBA a30TCOAEPKAIIMX OPraHUYECKUX
COCIMHEHUI: aMUHOB U aMHHOKHUCJIOT. bHONOTHYECKN Ba)KHBIE BEIIECTBA: KUPHI, OCIIKH,
yraeBobl (MOHOCAXapuabl, IUCAaXapuibl, MOJHCaxapuibl). B Tekymem romy ¢ 3TUM
3aJjaHreM YCIIeITHO crpaBuinch 47% sk3amenyeMbix (B 2020r. — 39% u B 2019r. — 66%).
OT0 3a71aHKe TPAAUIIMOHHO BBI3BIBAET CI0KHOCTH y YYACTHUKOB IK3aMEHa, XOTsI CPEIHHE
pe3yabTaThl TEKYILEro rojia MPeB30IUTH MPOUUIOTOAHUNA YPOBEHb.

3ananue 20. CKOpOCTh pEaKINH, €€ 3aBUCUMOCTD OT Pa3InIHBIX (pakTopoB. B Tekyiem
roJly C 3TUM 3aJIaHWEM YCIICIIHO CrpaBuiInch 36% sk3amenyembix (B 2020r. — 65% u B
2019r. — 89%). O6BIYHO 3TO 3a/1aHKE HE BhI3BIBAET CIOKHOCTEH. [l0o-BUIMMOMY, CHUYKEHUE
CpPEIHEro MpPOLIEHTA BBHITIOJHEHHWs] B TEKYIIEM TOAy CBA3aHO C HM3MEHEHHeM QopmaTa

35




3aJaHus, KOrJa BMECTO BbIOOpa JBYX BEpHBIX BapHUaHTOB OTBETAa U3 IISTH CTalo
HEOOXOMMBIM BbIOpaTh BCE (OT IBYX JI0 YETHIPEX) BEPHbIC BAPUAHTHI OTBETA U3 IATH.

Bce 3amanus MOBBIIEHHOTO W BBICOKOTO YPOBHS CIIO)KHOCTH B TEKYIIEM TOJly ObLIN
BBITIOJIHEHBI YAaCTHMYHO WM TOJHOCTBIO B cpeaHeM Ooisiee, yeM B 15% orT oOmero
KOJIMYECTBA BBIMTYCKHUKOB. TakuM 00pazoM, CpeTHUI MPOLIEHT BbINIOJIHEHU 3adanuii EI'D
[0 XMMHUU YaCTUYHO WJIH MOJHOCTHIO 3aMETHO MPEBOCXOAUT PE3YIbTAThI MPOIIJIOrO To/a.

[Ipoananu3upyem temnepb OoJjiee MNOAPOOHO pe3yibTaThl BBHINOJHEHUS 3aJlaHUN
HK3aMEHAIMOHHOW paboThl MO OTACJIBHBIM COJEpPKATEIbHBIM OJIOKAM M 3JIEMEHTaM
COZIEPKAHMS, @ TAKXKE 10 TPYNIIaM YYaCTHUKOB 3K3aMeHa. Beiaennm yeTeipe Takue rpyIibl:
rpynmna 1 — He HaOpaBuIMe MUHUMaJIbHBIE 36 OamioB, rpymnmna 2 — Habpasmmue ot 36 10 60
TECTOBBIX OauioB, rpynmna 3 — Habpasmue ot 60 g0 80 TecToBhIX OamioB, u rpymma 4 —
nosryurBire ot 81 g0 100 TecToBbIX OAIIOB.

Crnenyer cpa3y OTMETUTh, YTO B TEKYILIEM IOy YYaCTHHKM W3 Tpymnmbl 1, Kak U B
IPOLIbIE TOAY, CTOJKHYJIUCH C OOJBIIMMHU TPYIHOCTSMHU IPH BBIIOJHEHUH TPAKTUYECKU
Bcex 3a1anui. [IpoleHT BRIMOTHEHN 3aJaH|i 0230BOT0 YPOBHS CIOKHOCTH YYaCTHUKAMHU
U3 rpynmnsl | HaxoauTcs B auaras3oHe oT 5 10 47. BonpIIMHCTBO 3aJaHUI TOBBILIEHHOIO U
BCE 3a/IaHMSI BBICOKOT'O YPOBHS CJIIOKHOCTH BBIITOJIHEHBI UMM YaCTUYHO HJIU IIOJIHOCTBIO OT
0 mo 13 npouentoB. Tonbko ABa 3a1aHus TMOBBIILIEHHOTO YPOBHS CIOKHOCTH ObUIM
BBITNIOJIHEHB! YYACTHUKAMH U3 TPYIIIBEI 1 YaCTUYHO WK MOJHOCTHIO Oosee, ueM B 15%:

3ananme 22. DIEKTPOJIM3 pacIUlaBOB W PacTBOPOB (CoJied, miernoued, Kuciot). B
TEKYLIEM I'OJly C 3TUM 3aJIaHUEM CIPABWINCh YaCTUYHO WJIN ITOJTHOCTHIO 26% y4aCTHHUKOB
u3 rpymmsl 1 (B 2020r. — 21% u B 2019r. — 31%).

3amanue 23. I'mapoimms coner. Cpema BOOHBIX PAacTBOPOB: KHUCHAs, HEUTpAJIbHa,
nienovHas. B Texyiem roay ¢ 3Tum 3alaHueM CIPaBUIIUCh YACTUYHO UJIU MOJHOCTHIO 17%
yaacTHUKOB U3 rpymmsl 1 (B 2020r. — 19% u B 20191, — 25%).

[To-BuAMMOMY, CPAaBHUTENBHO YCIEIIHOE BHIOJHEHUE 3TUX 3aJaHUI Jaxke Haubosee
c1a00 MOArOTOBIEHHBIMU yyacTHUKaMH EI'D o xumMuu cBA3aHO ¢ MPUBBIYHBIM (POPMATOM
NOJIauu 3aJaHUM, KOTOPBIM HE MEHSJICS YK€ HECKOJIBKO JIET, JOCTATOYHO CTaHIApTHHIM
aJITOPUTMOM PACCYKICHHUM, HEOOXOAUMBIX MPHU BBINOJHEHUH 33JaHUSI U BO3MOXKHOCTBIO
COBEpUICHUS OAHON OLIMOKH, MPUBOASILIEH K BBITOIHEHHIO 33JaHUSI YACTHUYHO.

C npyroii CTOpOHBI, YYaCTHUKH M3 TPyHIbl 4 B TEKYLIEM IOy JOCTATOYHO YCIIECIIHO
CIPaBJSUINCh CO BCEMH 3aJaHMSIMHU 3K3aMeHa. [IpOLIEHT BBINOJIHEHUS YAaCTUYHO WIIN
MOJIHOCTBIO BCEX 3aJaHU YYACTHMKAaMH 3TOW TPYMNIbI JIEKUAT B AuanazoHe ot 57% 1o
100%.

Takum 00pa3oM, HaMOOJBIINI MHTEpPEC MPEACTABIAIOT pe3ysbTarhl EI'D mo xumum,
POJIEMOHCTPUPOBAHHBIE YYaCTHUKAaMU U3 rpymi 2 U 3. PaccMoTpuM noapoOHO Te 3a1aHus
0a30BOr0 YPOBHSI CJI0KHOCTH, IIPOLICHT BBITIOJIHEHUS KOTOPBIX YYaCTHUKAMU U3 YKa3aHHBIX
rpymnn okasaiucs MeHee 50, a Takke 3aJaHHsI TOBBIILIEHHOTO U BBICOKOTO YPOBHS CJIIOKHOCTH,
MPOLICHT BHIMIOJIHEHHSI KOTOPBIX YYaCTHUKAMU U3 YKa3aHHBIX TPy OKa3ajics MeHee 15.

baok «Teopernyeckue OCHOBBI XHUMHW». DJEMEHTHI COJAEPKAHMS JAHHOTO OJlOKa
3aHUMAIOT 3HAYUTEIBHBIN O0BEM B CHUCTEME 3HAHWM, OINPEACNSIONNX YpPOBEHb
00111e00pa30BaTeNIbHON TOTOTOBKH BBIMYCKHUKOB 10 XUMUU. [Ipu sTOM m07s 3amaHuit
0a30BOTO YPOBHS CIOKHOCTH C KPAaTKUM OTBETOM ObLTa HauOoubiei. B aToT 610K BoTuN
3amaHusi ¢ KpaTkuM orBetoM 1—4, 19-21 0GazoBoro u 22—24 mNOBBILIEHHOTO YPOBHS
CIOXXHOCTH, a Takxe 3amgaHus 30, 31 ¢ pa3BepHYTbIM OTBETOM BBICOKOTO YPOBHS
CJIO’KHOCTH.
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B nanHoMm conepkaTenbHOM OJOKE Cpefau 3aJaHuil 6a30BOTO YPOBHS CIIOKHOCTH
HauOObIINE 3aTPYAHEHHS BHI3BAIN CIIETYIOIINE 3a1aHuUs:

3amanue 3. OiekTpooTpuUATeNbHOCTh. (CTENEHb OKUCIEHUS U BaJEHTHOCTh
XUMHUYECKUX 3J1eMEHTOB. [IpOIEHT BBHIMOIHEHUSI B TEKYIIEM Iojly COCTaBWII B Tpynme 1 —
16% (8 2020r. — 18% u B 2019r. — 19%), B rpymme 2 — 43% (B 2020r. — 26%, B 2019 roxy
aHaJIi3 10 TOW rpyIie He npoBoauics), B rpymme 3 — 73% (B 2020r. — 44% u B 2019r. —
80%), B rpymme 4 — 93% (B 2020r. — 77% u B 20191, — 97%). BunHo, 4TO pe3yabTaThl BO
BCEX TpYIINax, KpoMe MepBoM, nmpuOmmkaroTces K ypoBHsM 2019 r, mpeojoiieBas craf
npouuioro rojga. B To ke Bpems, BONPOCHI, CBS3aHHBIE C OIpeAeSieHuEM
AIIEKTPOOTPHUILIATETILHOCTH, CTETIEHU OKHCIICHHUS U BAJICHTHOCTU 3JIEMEHTOB B COCIMHEHUAX
OCTaIOTCS CIOXKHBIMU JIJIsi OOJNBIIMHCTBA YYACTHUKOB dK3aMeHa u3 rpymm | u 2, u 6onee,
YeM YEeTBEPTU YYAaCTHHKOB W3 Ipymnmbl 3. Jlake HEKOTOpbIe TECTHUpyeMble U3 TpyIIbl 4
OIIMOAIMCH TIPU BHITIOTHEHUH 3TOTO 3a/1aHUS.

3aganue 19. Kiaccupukanus XUMHUYECKHMX pEaKIUii B HEOPTraHMYECKON W
oprannyeckoil xuMuu. [IporieHT BBIMOIHEHUS B TEKYILIEM IOy cOCTaBmiI B rpynme 1 — 7%
(B 2020r. — 9% u B 20191. — 6%), B rpyme 2 — 38% (B 2020r. — 23%, B 2019 roay anamus
10 3TOM TPYyIIe He MPoBoauIIcs), B rpymme 3 — 71% (B 2020r. — 60% u B 2019r. — 89%), B
rpymie 4 —91% (B 2020r. — 94% u B 20191. — 97%). BunHo, 4T0 pe3ynbTaThl B TpyIinax 2
U 3 MpeoJosieBaloT caj npouuioro roaa. B to sxe Bpems, pe3ynapTaTsl B rpynnax 1 u 4
CHU3WJINChH, TI0 CPABHEHUIO C MPEABITYIIUM rogoM. OJHON U3 NPUYMH 3TOIO MOXKET ObITh
U3MEHEHue (opmaTa 3a/laHusl, KOrja BMECTO BbIOOpa JIBYX BEPHBIX BapUaHTOB OTBETA U3
ISITU CTAJI0 HEOOXOAMMBIM BBIOPATh BCE (OT ABYX JI0 YETHIPEX) BEPHbIE BAPUAHTHI OTBETA
U3 TISTH.

3aganme 20. CKOpOCTh pEaKIMH, €€ 3aBUCUMOCTh OT pa3inyHbIX QakTopos. [IpoueHt
BBITIOJIHEHHSI B TEKYIIEM Toy coctaBwi B rpymme 1 — 6% (B 2020r. — 27% u B 2019r. —
63%), B rpymme 2 — 19% (B 2020r. — 55%, B 2019 romy aHanmu3 MO ITOH TPYIIE HE
npoBowiics), B rpymme 3 — 42% (8 2020r. — 79% u B 2019r. — 93%), B rpymnme 4 — 70% (B
2020r. — 91% u B 2019r. — 100%). BunHo, uTO pe3ynbTaThl BHIMOIHEHHUS 3TOTO 3JaHUS
PE3KO CHU3WJIMCh BO BCEX IpyMMax yYaCTHUKOB 3k3aMeHa. OIHOM U3 MPUYMH 3TOTO MOXKET
OBITh U3MEHEHHE (popMaTa 3aJjaHusl, KOIla BMECTO BbIOOpA JBYX BEPHBIX BApUAHTOB OTBETA
U3 ISITU CTAJI0 HEOOXOMMBIM BBIOPATh BCE (OT ABYX J10 YETHIPEX ) BEPHBIC BAPUAHTHI OTBETA
U3 TSTH.

OcTtanpHble 3a7aHus 0a30BOTO YPOBHS CIIOKHOCTH —COJAEpXKaTeabHOro OJoka
«Teopernyeckue OCHOBbI XMMHH» BbI3BAJIM 3HAYUTENIbHbIE 3aTPYAHEHHUS TOJBKO Yy
YYaCTHUKOB 3k3aMeHa rpynmel 1. Cpenu 3agaHuil MOBBIIEHHOTO M BBICOKOTO YpPOBHS
CJIOKHOCTH 3TOro OJoKa ciefayeT BblaenuTh 3anaHue 30 (Peakuuu OKHUCIUTETHHO-
BOCCTAaHOBUTENbHBIE). B Tekyiem romy ¢ 3TUM 3aJaHUEM YaCTUYHO HIIM TOJHOCTBHIO
crpaBuiIKCh B cpeareM 50% ydyacTHUKOB dk3amena (B 2020r. — 42% u B 2019r. — 31,51%),
B rpymme 1 — 3% (B 2020r. — 3% u B 2019r. — 0%), B rpymnme 2 — 21% (8 2020r. — 24%, B
2019 rony aHanu3 1o 3Toi TpyIe He MPoBoAwICs), B rpymme 3 —66% (B 2020r. — 53% u B
2019r. — 38%), B rpynmne 4 — 94% (8 2020r. — 90% u B 2019r. — 91%). B Tekymiem roay
MHOTHE YYaCTHUKHU SK3aMeHa MPOI0JIKAIN COCTABIIATh peakinu 0e3 yyeTa UX MpU3HAKOB,
yKa3aHHBIX B TEKCTE 3aJaHMUs.

B nenom Ttectupyembie € BBICOKMM M CpPEAHMM YPOBHEM IOATOTOBKH YCIEIIHO
CIOPAaBWINCH C 3aJaHUSIMHU COJEp)KaTeabHOro 0yioka «TeopeTHueckrue OCHOBBI XMUMHM.
3aMeTHbIe CI0KHOCTH BO3HUKAIIM y OoJiee cjiabo MOATrOTOBICHHBIX YYaCTHUKOB SK3aMeHa.
Pesynbrarl  BBINONHEHHA  3aJaHUid  3TOro  OJOKAa  MO3BOJISIIOT ~ TOBOPUTH O
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c(hOPMHUPOBAHHOCTH Y TECTUPYEMBIX CIEAYIOIMNX YMEHHH: XapaKTepU30BaTh CTPOCHUE
aTOMOB XHUMHUYECKUX DJIEMEHTOB; OOBSCHATh 3aKOHOMEPHOCTH B HM3MEHCHUU CBOWCTB
AJIIEMEHTOB U UX COEJIMHEHUI Ha OCHOBE MOJIOKEeHUs dNieMeHTa B [lepuonnueckoit cucreme
J.M.MenneneeBa; onpeneisiTh BUAbl XUMUYECKOM CBSI3M, CTPOCHUE KPUCTATUTMUYECKUX
pEmETOK BEHIECTB; KIACCU(UIMPOBATH XMUMHYECKHUE PEAKIMU B HEOPraHUYECKOM u
OpraHUYeCcKON XUMUU; OOBICHATH 3aKOHOMEPHOCTH MX MPOTEKAHUS.

baok «Heopranuveckasi XuMus». Y CBOCHHUE 3JIEMEHTOB COJIEP>KaHUsI TAHHOTO OJI0Ka
TaK)Ke€ MPOBEPSUIOCHh 3aJaHUsIMU  0a30BOTr0, TMOBBIIIEHHOTO M BBICOKOTO YpOBHEH
cioxkHocTd. [Ipu aToM 1075 3agaHuii 6a30BOTO YPOBHS CI0KHOCTU C KPAaTKUM OTBETOM
Obl1a HauOoJbIeH. B TekymeM rogay B JaHHBINA OJIOK BOIIUTH 3aJjaHUSI C KPATKUM OTBETOM
5—7, 10 GazoBoro u 8, 9 MOBBIINIEHHOTO YPOBHS CJIOXKHOCTH, a TaKxke 3aaaHue 32 c
pPa3BEPHYTHIM OTBETOM BBICOKOTO YPOBHS CIIOKHOCTH.

B manHOM comepkatebHOM 0JI0KE YIaCTHHKH SK3aMEHa XOPOIIIO CIIPABIIIMCH CO BCEMU
3aJlaHuSIMH 0a30BOTO YPOBHSA CIIOKHOCTU. CpeHUI MPOTICHT BHITIONHEHUS TAKUX 3aaHui
coctaBui 0T 76% 110 88%. 3HaUnTENBHBIE CIIOKHOCTHU IPU UX BBHIITOJHEHUH BO3HUKIIN JINIIb
y 9K3aMEHYEMbIX U3 TPYMIbI 1, HE MPEO0I0IEBIINX MUHUMAJIbHBIN TTOPOT.

[Toxoxasi cuTyarusi CIOXKWJIACh W C 3aJaHUSIMU TIOBBIIICHHON CIOXXKHOCTH 8 U 9.
CpenHuii TPOIEHT BBIMIOJHEHUS YaCTUYHO WJIM IMOJHOCTBhIO cocTaBuil 61% u 58%,
COOTBETCTBEHHO. 3HAYUTEJIbHBIC CIIOXKHOCTUA TMPU HMX BBITOJIHEHUH BO3HUKIM JIUIIL Y
AK3aMEHYEMBIX U3 IPYNIbI 1, HE MPeo0JIeBIINX MUHUMAJIBLHBIN OaJl.

C 3apanuem 32 (Peakiuu, mOATBEpXKAAIONIME B3aMMOCBSI3b PA3IMYHBIX KIACCOB
HEOPTaHWYCCKUX BEIIECTB) BHICOKOTO YPOBHSI CIIOKHOCTH B CPEIHEM CITPABUIINCH YACTHIHO
W OJTHOCTHIO 32% ydacTHUKOB 3k3aMmena (B 2020r. — 35% u B 20191. — 62%), B rpymiie
1—-1% (B 2020r. — 1% u B 2019r. — 0%), B rpynme 2 — 5% (B 2020r. — 12%, B 2019 roxy
aHaJIN3 110 ATOW IpyIIe He npoBoamics), B rpymie 3 — 35% (B 2020r. — 48% u B 2019r. —
99%), B rpymme 4 —85% (B 2020r. — 89% u B 2019r. — 100%). [Tpogomkarorieecs CHIKESHUE
pEe3yIBTATOB BCEX TPYIT YYaCTHUKOB 3K3aMEHA MOXET OBITh OOBSCHEHO YCIOKHCHHEM
IIPEIAracMbIX B 3aJJaHUN PEAKIUH.

B 11e710M MOXHO OTMETHUTh, YTO TECTUPYEMbIE U3 TpyIIl 1, 2 U 3 ycnenHo CupaBUInuCh
C 3aJ]aHUsIMU coJiepxKaTesbHOro Ooka «Heoprannyeckas xumus». 3aMETHBIE CIIOKHOCTH
BO3HHMKAIM y Haubornee ciabo MOATOTOBICHHBIX YYaCTHHUKOB 5JK3aMeHa. PesynbTaThl
BBITIOJIHEHUS 3a/laHuil cojepiKaTenbHoro Ojoka «Heopranuueckass XuMus» TO3BOJISIIOT
TOBOPUTH O CPOPMHUPOBAHHOCTH y OOJBIIMHCTBA K3aMEHYEMBIX CIIEAYIOIUX YMEHUM:
KJaccu(UIMpoBaTh HEOPTaHMYECKUE BEIECTBA, XapaKTEPU30BATh OOIIUE XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCIMHCHHI, CBOWCTBA OTIEIHHBIX
MPEACTaBUTEIICH ITUX KJIACCOB M IMOHWMATh CMBICT BXXHEUIINX XUMHYECKUX TTOHSTHH.
3aMETHYIO CIIOKHOCTh ISl YYACTHUKOB M3 BCEX T'PYIII MPEACTABISAET JUIIbL 3aaHue 32,
TpeOyromee yMEHUS JIEMOHCTPHPOBATH B3aWMOCBS3b MEXKAY HEOPTraHWYECKUMH
BEIIECTBAMH C ITOMOIIBIO COCTABJICHHS] YPAaBHCHUI COOTBETCTBYIOITUX PEAKITHH.

Bbaok «Opranuveckasi XuMHsD». YCBOCHHE 3JICMCHTOB COJCP)KaHUS JTaHHOTO OJIOKa
TaKKe€ TPOBEPSIOCHh 3aJaHUSIMU 0a30BOT0, TOBBINICHHOTO W BBICOKOTO YpPOBHEH
cinoxxuoctd. [Ipu aToM momst 3agaHuii 6a30BOTO YPOBHS CIOKHOCTH C KPaTKUM OTBETOM
Obuta HaubosbIIel. B TekyieM roay B JaHHBIN OJIOK BOIUIM 3a/1aHUsl C KPaTKUM OTBETOM
11-15, 18 6a3zoBoro u 16, 17 MOBBIIIIEHHOTO YPOBHS CIOKHOCTH, a Takke 3amanue 33 ¢
pa3BEepHYTbIM OTBETOM BBICOKOTO YPOBHS CIOXXHOCTH. CpeaHuil MPOIIEHT BBITOJHEHUS
OOJILIIMHCTBA 3aJaHUN YaCTUYHO WJIM ITOJTHOCTBIO cOCTaBUI OT 55% 10 76%. Ilpu sTom
YYaCTHUKU W3 TPYMIBI 3 U 4 yCHENIHO CIPaBISINCh CO BCEMU 3aJaHUSMHU 3TOTO OJoKa
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(IpOLIEHT BBIMOJHEHUS YaCTUYHO WM MOJHOCTHIO HAXOAUTCA B Auarna3one ot 58% 110 95%
utst pynmbl 3 1 ot 90 10 99% — st rpynmet 4). [losTomy 11eaecoo6pa3Ho paccMOTPETh
noapoOHee Te 3a7aHusl, KOTOPbI€ BbI3BAJIM 3aMETHBIE 3aTPYHEHUS Y YYaCTHUKOB SK3aMEHa
u3 rpymbl 2. K TakoBbIM OTHOCSITCSI TIOUTH BCE 3a/1aHMsi 0a30BOTO YPOBHS CIIOXKHOCTH U
3aanne 33 BHICOKOTO YPOBHS CIIOKHOCTH.

3ananme 11. Knaccuduxanus opranndeckux Bemiects. HoMeHknaTypa opraHnueckux
BEIIECTB (TpUBHANIbHAS M MeXAyHapojaHas). CpeaHuil MPOLIEHT BBHINOJIHEHUS COCTaBHII
57% yuactaukoB (B 2020r. — 47% u B 2019r. — 64%), B rpymmne 1 — 8% (B 2020r. — 5% u B
2019r. — 25%), B rpynme 2 — 39% (8 2020r. — 25%, B 2019 roay aHanm3 1Mo 3TOM rpyIIe He
npoBouiics), B rpymme 3 — 69% (B 2020r. — 65% u B 2019r. — 78%), B rpymme 4 — 90% (B
2020r. — 94% u B 2019r. — 100%). Pe3ynbTaThl 3aMETHO BO3POCIIM BO BCEX TPYIIIAX, KPOME
YETBEPTOM, OJJHAKO OCTAr0TCs HIKe ypoBHEW 2019 ropa.

3apanme 12. Teopust cTpoeHHs] OPraHUYECKUX COEAMHEHHI: TOMOJIOTUS U U30MEPHS
(cTpyKTypHasi U MPOCTpaHCTBeHHAs). B3auMHoe BiHMsSHHE aTOMOB B MoOJeKyhaxX. THIIbI
CBsA3€M B MOJEKyJaX OpraHM4ecKux BemiecTB. [ uOpuam3anus aToMHBIX oOpOuTanei
yraepona. Pangukan. dynkiuonaneHas rpynna. CpeHuil MPOIEHT BBITIOJHEHUS COCTaBHII
64% yuactaukoB (B 2020r. —47% u B 2019r. — 64%), B rpymne 1 — 7% (B 2020r. — 5% u B
2019r. — 25%), B rpynme 2 —41% (8 2020r. — 25%, B 2019 roay aHanM3 1Mo 3TOM rpyIIe He
npoBouiics), B rpymme 3 — 84% (B 2020r. — 65% u B 2019r. — 78%), B rpymnme 4 — 96% (B
2020r. — 94% u B 2019r. — 100%). 31ech ypOBEHb BBIMOJHEHHUS BO BCEX TPYIINaX, KpOMe
MEPBOM, MPAKTUYECKU CPABHSJICS, HIIM TaXKe TPEBBICHII pe3ybTathl 2019 roaa, moJHOCTHIO
CKOMIICHCHPOBAB CHIKEHHE TPOIILIOTO TO/a.

3aganme 14. XapakTepHble XUMHUYECKHE CBOWCTBA MPEACIBHBIX OJHOATOMHBIX U
MHOTOATOMHBIX CHHPTOB, (peHoma. XapaKTepHble XUMHYECKHE CBOWCTBA aJIbJIETH]IOB,
NpeIeIbHBIX KapOOHOBBIX KHCIOT, CIOXHBIX 3(upoB. CpeaHHil MPOLEHT BBIMTOIHEHUS
coctaBmi 55% ydactaukoB (B 2020r. —52% u B 20191. — 35%), B rpymme 1 — 7% (B 2020r.
— 8% u B 2019r. — 6%), B rpymme 2 — 29% (B 2020r. — 30%, B 2019 roay aHamU3 MO TOU
rpyIie He npoBoawics), B rpytie 3 — 71% (B 2020r. — 75% u B 2019r. — 41%), B rpymme 4
—94% (B 2020r. — 91% u B 2019r. — 79%). 31eCh YPOBEHD BBHIMIOJHCHUS B Tpymnax 1 u 2
MPOJI0JKAET OCTAaBAaThCS HAa HU3KOM ypoBHE. B TO ke Bpemsi OOJBIIMHCTBO YYaCTHUKOB
’K3aMEHa U3 rpynibl 3 U, 0COOEHHO, 4 YCIEUIHO CIIPABUIINCH C 33JaHUEM.

3amanue 15. XapakTepHble XMMUYECKHE CBOWMCTBA a30TCOAEPKAIIUX OPraHUYECKUX
COCIMHECHHI: aMUHOB U aMHUHOKHCIIOT. BHOJOTHYECKH Ba)KHBIE BEIECTBA: JKUPHI, OCIKHU,
yTIEBOBI (MOHOCAXAPU/IbI, TUCAXAPHIBI, ToTHcaxapuabl). CpeTHui MPOIICHT BHITOTHEHUS
cocraBmi 47% yyactHukoB (B 2020r. — 51% u B 2019r. — 65%), B rpymme 1 — 10% (B 2020r.
—12% u B 2019r. — 0%), B rpymme 2 — 20% (B 2020r. — 31%, B 2019 roay aHanm3 1Mo 3Tou
rpymrne He npoBoauics), B rpyiie 3 —58% (B 2020r. — 68% u B 2019r. — 80%), B rpymme 4
— 90% (B 2020r. — 96% u B 2019r. — 97%). YpoBeHb BBINIOJHEHUS ITOTO 3a/JaHUS
IIPOIOJKAET CHUKATBCS BO Beex rpynmnax. M ecnm yyactHuku m3 rpynit 3 u 4 B OCHOBHOM
CIIPABIISIOTCS C ATHM 3a/IaHieM, TO YYaCTHUKH U3 TPYII | U 2 He CMOTJIH €r0 BHITIOTHUTD.

3ajganue 18. B3aumMocBs3b YIJIEBOJIOPOJIOB, KU CJIOPOJICOICPKAIINX u
a30TcoepkKalluX OpraHndeckux coenrHeHuil. CpeIHull NMPOIEHT BHIOJHEHUS COCTaBUII
66% yuactaukoB (B 2020r. — 69% u B 2019r. — 84%), B rpymnme 1 — 14% (B 2020r. — 21% u
B 2019r. — 25%), B rpymme 2 — 39% (B 2020r. — 57%, B 2019 romy aHajM3 1O 3TOH rpyre
He npoBoauics), B rpymme 3 — 88% (8 2020r. — 89% u B 2019r. — 99%), B rpymme 4 — 98%
(B 2020r. — 98% u B 2019r. — 100%). YpoBeHb BBIOJHEHUS 3TOTO 3aaHUs MPOI0JKAET
CHUXAThCS BO BCEX TIpyImax, Kpome uderBepToil. M ecnu yuacTHukM w3 rpynnd 3 u 4 B
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OCHOBHOM CITPABJISIFOTCS C 3TUM 3aJJaHUEM, TO OOIBITMHCTBO YYACTHUKOB U3 TPy 1 u 2 He
CMOIJIHM €TO BBITIOJIHUTD.

3ananme 33. B3auMocCBs3b OpraHMueCcKUX COETMHEHUM BHICOKOTO YPOBHSI CIIOKHOCTHU B
TEKYIIEM TOJly BBIIOJHWIN YAaCTHYHO WM TOJHOCTBIO B cpefaHeM 45% ydyacTHHUKOB (B
2020r. — 51% u B 2019r. — 79,11%), B rpynme 1 — 1% (8 2020r. — 2% u B 2019r. — 0%), B
rpymme 2 — 15% (8 2020r. — 28%, B 2018-2019 romax aHaiu3 1O 3TOH TPYIIE HE
npoBowiics), B rpymme 3 — 59% (B 2020r. — 75% u B 2019r. — 99%), B rpymnme 4 — 91% (B
2020r. — 95% u B 2019r. — 100%). YpoBeHb BBINOJHEHHS STOTO 3aJaHHS TaKKe
MPOJI0JKAET CHUXKATHCS BO Beex rpymnmax. M ecnu ydacTHUKYM U3 rpynin 3 ¥ 4 B OCHOBHOM
CIIPABIIAIOTCA C 3TUM 3aJaHUEM, TO OOJIBIIIMHCTBO YYACTHUKOB U3 rpynn 1 u 2 He cMOrn
€rO BBINOJHUTb.

Cnengyer OTMETUTBH, YTO 3aJaHUSl JAHHOTO COJEPKATEIBHOIO OJOKa TPaJAULIMOHHO
BBI3BIBAIOT 3aTpyJIHEHUs Y yyacTHUKOB EI'D. U eciin yyacTHUKH U3 rpynn 3 U 4 yCHEIIHO
CHPaBSUINCh YACTHYHO WM TOJHOCTBIO C 3aJlaHUSIMHM  COJEpXKATENIbHOro OJIoKa
«Opranudeckas XUMHI», TO TECTUPYEMbIC U3 TPy 2 M, 0COOEHHO, | CTAIKUBAINCH MPU
UX BBINOJIHEHUH C OOJBIIUMHU CJHOXHOCTSIMU. K cokaneHuto, Takas TEHICHIUS
HAOJIOIAeTCsl YKE B TEUCHHE HECKOJIBKUX JIET U €€ MOKa He YAaeTCs TIEPEeIOMUTh.

baok «MeToabl NMO3HAHMA B XUMHHM. XMMHSA M KU3Hb». YCBOCHHUE DJIEMEHTOB
coJiepKaHusl JaHHOTO OJIOKa TakKe MPOBEPSIIOCH 3aJaHUSIMU 0a30BOTO, MOBBIIIEHHOTO U
BBICOKOTO YpOBHEH cliokHOCTU. [Ipu 3TOM nois 3aganuii 6a30BOro ypoBHS CIIOKHOCTU C
KpaTKUM OTBETOM ObUTa HanOoJbIIeH. B TekyieM roay B JaHHBIN 070K BOILIX 3aJaHUS C
KpaTKUM OTBETOM 26—29 06a30BOro W 25 TOBBIIIEHHOTO YPOBHSI CJIOXKHOCTH, a TaKXe
3aganus 34 u 35 ¢ pa3BEpHYTHIM OTBETOM BBICOKOT'O YPOBHS CIIOAKHOCTH.

3ajaHusl TaHHOTO COJAEPKATEIBbHOTO OJIOKA TPAJUIMOHHO BbI3BIBAIOT HAMOOJbIINE
CJIO’KHOCTH Yy TECTUPYEMBIX. DTa TCHACHIUS POSIBISETCS Ha MPOTIKEHUU HECKOJIBKUX JIET
U CBUJICTEIILCTBYET O CIa0OM yMEHHMH pemiarh 3agauv. CpeaHuil NPOLEHT BBIMOJHECHUS
3aJaHU YaCTUYHO WJIM MOJHOCTBIO cocTaBmi OT 17% no 74%.

3aganus 28-29 6a30BOro ypoBHs CII0KHOCTH BBI3BAJIM 3aMETHBIE 3aTPyAHEHUS JIUIIH Y
HaMEHEEe MOATOTOBIECHHBIX TECTUPYEMBIX, HE MPEOJOJEBIINX MHHUMAJbHBIA MOPOT.
OcTanbHbIe 337aHUs1 0230BOT0 YPOBHS CIIO)KHOCTH OKA3aJIUCh TPYTHBIMU U JIJIs1 YYaCTHUKOB
U3 TPYyNIbI 2.

3ananme 26. IlpaBuna pabGotei B mabopatopuu. JlaboparopHas mocyna u
obopynoBanue. [IpaBuia 6e3onacHocTH Mpu padOTe ¢ €NKUMU, TOPIOYUMH ¥ TOKCUYHBIMU
BEII[ECTBAMHU, CPEICTBAMU ObITOBOM XUMUHU. HayuHble METOIbI NCCIIEOBAHMS XUMUYECKUX
BEILIECTB U IpeBpalieHnii. MeTobl pa3aeneHus cMeced U OYMCTKH BemecTB. [lonsaTue o
METAJUTypruu: O0OIIMe ChocoObl MojydeHuss MeTaioB. OOImMe Hay4yHbIe MPUHITUIIBI
XUMHUYECKOTO MPOU3BOACTBA (Ha MPUMEPE MPOMBIILJICHHOTO TTOJIyYEHUsI aMMHaKa, CepHOU
KHCJIOTBI, METaHONa). XUMHUYECKOE 3arpA3HEHUE OKPY>KAIOIIEH CPEbl U €ro MOCIEACTBUS.
[IpuponHble HMCTOYHHMKU YIJIIEBOJAOPOJOB, HUX TMepepaboTka. BhICOKOMOIEKYIspHBbIE
coenuHenus. Peakuuu nonuMepusanuu U nojdukonaeHcanuu. I[lonmumepst. [lnactmaccsl,
BOJIOKHA, Kayuyku. CpeIHUI MPOIICHT BBIMOJHEHUs cocTaBui 52% ydactaukos (B 2020r.
—55% u B 2019r. — 58%), B rpymme 1 — 13% (B 2020r. —29% u B 2019r. — 0%), B rpymie 2
— 34% (B 2020r. — 49%, B 2019 romy aHanM3 1O 3TOM TPYIIE HE MPOBOAMICS), B TPpyIIe 3
—58% (B 2020r. — 60% u B 2019r. — 73%), B rpymne 4 — 88% (B 2020r. — 79% u B 2019r. —
91%). M0>XHO OTMETHUTH, YTO CPEAHUMN Pe3yIbTAT BHITIOJIHEHUS 3aJJaHUSI CHUZHIICS 3a CUET
3aMETHOI0 YXY/IILIEHHS pe3yJIbTaTOB BCeX rpymn yyacTHUKOB EI'D, kpome rpynmsi 4.
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3amanue 27. BpruncieHue Macchl PACTBOPEHHOTO BEILECTBA, COJEPXKAIIErocs B
ONpPEICIICHHON Macce pacTBopa C M3BECTHOM MaccoBoil aoneid. CpeaHuil MpOIEHT
BBINIOJIHEHUS cocTaBuil 62% ydyacTHUKOB (B 2020r. — 58% u B 2019r. — 56%), B rpynmne 1 —
9% (B 2020r. — 13% u B 2019r. — 0%), B rpymme 2 — 43% (B 2020r. — 41%, B 2019 roxay
aHAJIM3 TI0 ATOU TPYIIe He MPOBOIWICA), B rpymme 3 — 76% (B 2020r. — 76% u B 2019r. —
73%), B rpymie 4 — 95% (8 2020r. — 96% u B 2019r. — 100%). [Ipo1ieHT BBITIOJIHEHHUS 3TOTO
3a/laHUsl CHU3WICA B rpyIne 1, HO MOBBICWICS B Ipymie 2, 4TO MPUBEIO K HEKOTOPOMY
YCPEIHEHHOMY pe3yJIbTaTy €r0 BBIMOJHEHUS B TEKYIIEM TOJTY.

EAVMHCTBEHHBIM B aHAJIM3UPYEMOM COJEpPKATEIHHOM OJIOKE 3aJJaHUEM MOBBIIICHHON
CJIO’KHOCTH ocTaercs 3aaanue 25 (KauecTBeHHbIE peaklid Ha HEOPTraHMYECKHE BEIIECTBA
U UoHBL. MneHTHdUKanus opraHuvdeckux coeauHenuii). CpeaHuil TPOIEHT BBITOTHEHHUS
YaCTHYHO WJIM ITOJTHOCTBIO cocTaBmi 52% ydacTHukOB (B 2020r. — 39% u B 20191. — 43%),
B rpymme 1 — 6% (B 2020r. — 6% u B 20191. — 0%), B rpymme 2 — 28% (B 2020r. — 18%, B
2019 roxy aHamu3 10 ATOM TPYIIITe HE MPOBOIMICA), B rpymme 3 — 65% (B 2020r. — 53% u B
2019r. — 63%), B rpymme 4 — 93% (B 2020r. — 84% u B 2019r. — 94%). M0OXKHO OTMETHUTD,
YTO CPEIHUN PEe3yJIbTAaT BHITIOJIHEHUS 3a/IaHMs TIOBBICUJICS M Jla)Ke MPEB30IIeNl YPOBEHb
2019 roga 3a cyer 3aMETHOTO yJIy4YlIeHUsI pe3ylbTaToB Beex rpyii yyactHukoB EID. Tlo-
MPEXKHEMY CJIOXKHBIM 3TO 3aJ]JaHUE OCTAETCS TOJIBKO JIJIi YYACTHUKOB W3 rpymmbl 1 u
3HAUYUTENLHOMN 101 YYACTHUKOB U3 TPYIIIHI 2.

HauGomnbime 3aTpyJHEHUsI Y BCEX YYACTHUKOB DK3aMEHA TPAJAUIIMOHHO BBI3BIBAIOT
pacueTtHble 3a1aHus 34 U 35 BBICOKOTO YPOBHS CIOXKHOCTH.

3apnanme 34. Pacuetsl macchl (00bEMa, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEaKLUU,
€CJIM OJTHO M3 BEIIECTB JaHO B MU30BITKE (MMeeT mpumecH). PacueTsl Maccwl (0ObeMma,
KOJIMYECTBA BEIIECTBA) MPOJIyKTa PEaKIMH, €CIU OJHO U3 BEIIECTB JaHO B BUJIE PACTBOpPA C
OINPENECTICHHONM MacCOBOM [IOJIEM PAacTBOPEHHOTO BemiecTBa. PacueTrsl MaccoBOM WM
00BEMHOW JONM BBIXOJIa MPOAYKTAa PEAKIUU OT TEOPETHUYECKH BO3MOXKHOTO. Pacuers
MacCOBOM JOJM (MAacChl) XMMHUYECKOTO COEAMHEHHS B cMmecu. B 3Tom romy cpemHuit
MPOIEHT BBIMTOJIHEHUS 3aJ]aHUs YaCTUYHO WM TOJTHOCTHIO COCTaBMI 17% ydacTHUKOB (B
2020r. —17% u B 2019r. —61%), B rpymme 1 —0% (8 2020r. — 0% B 2020 r 1 B 2019r. — 0%),
B rpymme 2 — 2% (8 2020r. —3%, B 2019 roay aHaiu3 1Mo 3TOM IPyIIe He MPOBOAMICS), B
rpymie 3 — 12% (8 2020r. —18% u B 2019r. — 82%), B rpynme 4 — 57% (B 2020r. —59% u B
2019r. — 100%). Pe3ynbTaThl BBIMOJIHEHUS 3TOTO 3aJaHuUs MPOODKAIOT CHUKATHCS JTaXKe
110 CPABHEHHIO C MPOINUIBIM ToJ0M. JIumib uyTh 00s1ee MOJOBUHBI YHACTHUKOB U3 TPYIIIHI |
U COBCEM HEOOJIBIIOE YUCIIO YYACTHUKOB U3 TPYIIIbI 3 CMOTJIM MOJYYUTh 3a BBIIOJHEHHE
ATOro0 3aJaHusl Kakue-1u00 OasIbl.

3ananme 35. YcraHOBIEHUE MOJEKYISIPHOW U CTPYKTYpHOM (popMyibl BeniecTBa. B
TEKyIIeM TOAYy CpEIHWN MPOLEHT BBINOTHEHUS 3aJaHus YacTHYHO WM TOJHOCTHIO
cocraBmi 32% (B 2020r. — 26% u B 2019r. — 36%), B rpymnme 1 — 2% (8 2020r. — 3% u B
2019r. — 0%), B rpymnme 2 — 9% (B 2020r. — 16%, B 2019 roay aHayiu3 1O ATOH TPyIIE HE
npoBoamics), B rpyme 3 — 33% (B 2020r. —31% u B 2019r. — 45%), B rpymre 4 — 84% (B
2020r. — 59% u B 2019r. — 91%). 3neck HAOMIOAACTCS YIIYUIICHHE CPEIHUX PE3YJIbTaTOB
1ocJie pe3KOro MajeHust MPoILIOoro rojia, YTO MPOU30IILII0, B OCHOBHOM, 33 CUET MOBBIIICHHUS
YPOBHEM, TOCTUTHYTBIX y4acTHHKaMu U3 rpymni 3 u 4. B To ke Bpems, B rpynnax 1 u 2
IPOAOHKAETCS CHU)KEHHE PE3YJbTAaTOB BBHIIIOJHEHUS 3aJaHMUs.
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3.2.2. ConmepkaTeNbHBIN aHATN3 BhITIOJIHeHUS 3aaannii KUM

Paccmorpum Tenepp Haubornee TUNMYHBIE OLIMOKM, BO3MOXKHBIE IPUYUHBI
BO3HMKHOBEHUSI U MYTU UX YCTPAHEHHs B X0/€ OOy4YEHHs IIKOJbHUKOB XUMHUHU. AHAIN3
OyZAeT BBINIOTHEH sl 3a/1aHWH, BBI3BABIIMX HAHOOJBIINE CIOKHOCTH y ydacTHUKOB EI'D
Ha IPUMEPE OJHOTrO U3 BapUAHTOB, MPEAJIOKEHHBIX B TEKYyIIeM roay Ha EI'D no xumumu.

3amanue 3. DiekTpooTpuuaTeNbHOCTh. (CTENEeHb OKHUCICHUS U BaJICHTHOCTD
XUMHUYECKUX 3JIeMEHTOB. CpeqHUN NPOILICHT BBIMOJHEHHS B aHAIM3UPYEMOM BapUAHTE
55%.

Jnsg BbIMOJIHEHUA 3ajJaHuil 1-3 HWCHOJAB3YyHTE CHEAYIONUMNA PAl XUMHYECKHX
anemMeHToB. OTBETOM B 3a7iaHUsIX 1—3 sIBIIsIeTCSI TOCIEA0BATEILHOCTD UMD, IO KOTOPHIMU

YKa3aHbl XUMHUYCCKUC 3JICMCHTHI B IaHHOM PAOY.
1)C 2) Cr 3) Mg 4) F 5) Na

N3 uncna YKAa3aHHBIX B pAOdY 3JICMCHTOB BI:I6epI/ITe ABa 3JICMCHTA, KOTOPBIC UMCIOT
OJIMHAKOBYIO Pa3HOCTb MCKAY 3HAYCHUAMHA UX BBICIICH U HU3IICH CTEIICHEH OKHMCIICHMS.
3anuImTe B I0JIE OTBETA HOMCpa BBI6paHHBIX JJICMCHTOB.

OtBerT:

HauGomee BCPOATHBIMHA IIpUYNHAMHA OIOOK IIPpHU BBIIIOJIHCHHUH 3aJaHUA ABJIICTCA HC
TOJIBKO HCYMCHHUC OIIPCACIIATh BO3MOIKHBIC CTCIICHHU OKHUCJICHUA 3JICMCHTOB, HO 1 HC3HAHHC
BO3MOKHBIX IIPCACIOB M3MCHCHHA CTCIICHH OKHCJICHHA MCTAJUIOB M XJIOpaA. EIHG OHHOﬁ
HpH‘lHHOﬁ OIIMOOK MOTJIO OBITh HEBHUMATEIHLHOE IIPOYTCHUC TCKCTa BOIIPOCA, ITPUBCAIICC
K €TI0 HCBCPHOMY IIOHMMAHHIO.

3aganme 11. Kiaccudukanus  opranuueckux BemectB. HomeHkmarypa
OpraHWYeCKUX BEIIECTB (TpUBMAJIbHAsI W MexIayHapoaHas). CpeaHudl MpOLEHT
BBITOJIHEHUS B aHAIU3UpyeMoM BapuaHTe 80%.
VYcTaHOBUTE COOTBETCTBHE MEXay oOmed (opmMysoil roMOJIOrMYECKOro psjna u
Ha3BaHUEM BEIIECTBA, IPUHAMJICKAIIETO K ATOMY PSIAY: K KaXI0W NO3UIUHU, 0003HAUEHHOU
OyKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIMIO, 0003HAUYCHHYIO ITU(POH.

OBIIIAS ®OPMVIIA HA3BAHUE BEIIIECTBA
A) CyH20,0, 1) creapunoBas KucioTa
b) C,H2,0 2) neHTaHal b
B) CnH2n+20 3) mpomnaHo
4) penon

3anuimmre B TaOIMITy BRIOpaHHBIE ITUMPHI 11O COOTBETCTBYIOIUMU OyKBaMH.
A|b |B

OtBer: |1 |2 |3

HaunGonee BepoSTHBIMU NMPUYMHAMH OIIMOOK MPU BBIMOJTHEHUM 3aJIaHUS SBISETCS
HE3HAHUE MEXKIYHAPOJAHOM M TPUBHAIBHOU HOMEHKJIATYPhl OPTaHMYECKHUX BEIIECTB, a
Tak)Ke He3HaHue oOmmx (HOpPMyJ KJIACCOB OPraHUYECKUX BEIIECTB M HECIOCOOHOCTH
BBIBECTH UX.

42



3apanme 12. Teopust CTpOCHHSI OPraHUYECKUX COCIUHEHUI: TOMOJIOTUS U U30MEpUs
(cTpyKTypHasi U NMpOCTpaHCTBeHHAas). B3auMHoe BiIMsSHHE aTOMOB B MOJIEKyJdaX. THIIBI
CBA3€M B MOJIEKYJaX OpPraHWYecKux BemecTB. ['mMOpuauzanus aToMHBIX OpOUTasien
yraepona. Paaukan. ®ynkuuoHanpHas rpynna. CpeaHH TPOLIEHT BBITIOJHEHUS B
aHanu3upyeMoM BapuaHTe 58%.

W3 npe1io’keHHOro NMepeyHs BHIOEPUTE J1Ba BEIIECTBA, KOTOPHIE SABJISIOTCS H30MEpaMu
UKJIOreKcauuomna-1,2.

1) nuKIIOreKCcaHOH

2) 2-MeTHUIIIIEHTaHOBAs KUCIIOTa

3) aTunOyTupar

4) rexkcananoin-1,3

5) GeH3oiHas KHCIOTa

3anuimTe HoMepa BbIOpaHHBIX OTBETOB.

Ortser:

HauGomee BCPOATHBIMHU IIpUYHNHAMHA (91115 (810) 3 IIpY BBIIIOJIHCHUU 3addHUA ABJIACTCA
HCIIOHMMAHHWC IIOHATHA H30MCpPHUsA, HC3HAHHC MG)KI[YHapO,Z[HOﬁ )51 TpHBHaHBHOﬁ
HOMCHKIJIATYPBI OPIraHUYCCKUX BCUICCTB, d TAKIKC HECITOCOOHOCTBH BBEIBECTH MOJICKYJIAPHBIC
(bOpMYJIBI Ha3BAHHbIX OPIraHUYCCKHUX BCHICCTB.

3aganme 14. XapakTepHble XMMHYECKHE CBOMCTBA MPEICIBHBIX OJIHOATOMHBIX M
MHOTOQaTOMHBIX CIHUPTOB, (PeHona. XapaKTepHble XUMHYECKHE CBOMICTBA alIbJICTHU/IOB,
npeAeabHbIX KapOOHOBBIX KHUCIOT, CIOXHBIX 3(UpoB. OCHOBHBIE CIIOCOOBI TMOTYUYCHHS
KHUCJIOPOJICOJIEpKAIUX OPTaHUYECKUX CoequHEeHMU (B abopaTopun). CpeaHHUIl MPOIEHT
BBITIOJIHEHUS B aHAIM3UPYEMOM BapuaHte S1%.

W3 npennokeHHOTo nepeydHs BRIOEpUTE ABa BEIIECTBA, C KOTOPHIMHU B3aUMOJICHCTBYET
Y STUJICHTJIMKOJb, U YKCYCHasl KUCJIOTA.

1) ruppoxcun menu(Il)

2) cepebpo

3) kapOoHaT Kanus

4) okcu MarHus

5) kanui
3anummre HoMepa BbIOPaHHBIX OTBETOB.
Otsger: | 1] 5|

Haunbonee BCPOATHBIMU IIpUYWHAMUA OIINOOK P BBIIIOJJHCHUU 3aJaHUS ABJISACTCA
HE3HAHME XMUMHUYECKMX CBOMCTB HN3YUYCHHBIX OPraHHUYCCKHUX COGI[HHGHHﬁ, B 4YaCTHOCTH,
MHOI'OATOMHBIX CIIMPTOB 1 Kap60HOBI>IX KHCJIOT.

3amanue 15. XapakTepHble XMMUYECKUE CBOMCTBA a30TCOJICPKAIIUX OPTraHUUYECKUX
COCIMHCHHI: aMUHOB U aMUHOKHCIIOT. bHOOTHYECKH Ba)KHBIC BEIIECTBA: KHUPHI, OCIIKH,
YTJIEBOIbI (MOHOCAaXapuIbl, AUcaxapuibl, noaucaxapuabl). CpeqHuil NpOLEHT BBITOJIHEHUS
B aHaJIM3UpyeMOM BapuaHTte 52%.

W3 npeasioxkeHHOro epeyvHsi BHIOEpUTE /IBa BEILIECTBA, C KOTOPHIMU B3aUMOJIEUCTBYET
KAaK aHWIWH, TaK U JUMETUIIAMHUH.

1) 6pomoBoIOpOA

2) sTuieH
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3) rUApOKCU HATPHUS

4) Bompopon

5) 6pommeTaH

3anuimmTe HoMepa BhIOpaHHBIX OTBETOB.

Ortser:

Hauboee BCPOATHBIMU TIPHUIXMHAMU OIMO0K IIPpY BBLIIIOJIHCHUH 3adHHA TaKIKC
ABIACTCA HC3HAHMC XHMMHNYCCKHX CBOI>'ICTB, HN3Yy4YCHHBIX a30TCOACPIKAIMUX OPraHUYCCKUX
COGI[HHGHPIIZ, B 4aCTHOCTH, ITPCACIIbHBIX 1 apOMATHICCKHUX aMHWHOB.

3aganme 18. B3auMoCBA3p  yIVIEBOJOPOAOB,  KHCIOPOACOJEPXKAIIMX  H
a30TCOJIEpKAIIUX OpPraHMYEeCKUX coeduHeHH. CpeaHuil NpPOLUEHT BBIIOJHEHUS B
aHanu3upyeMoM BapuaHte 55%.

3ajaHa cxeMa IPEeBPALLEHNN BEIECTB:

AlCl,, t°
CH3-CH,-OH — X — CH3-CH,-CH,-CH; ——— Y

Omnpenennre, Kakue U3 YKa3aHHBIX BEUIECTB SIBISAIOTCS BemecTBaMu X U Y.

1) 2-xopOyTan

2) aTaHalb

3) sTHIeH

4) METHJITIPOTIaH

5) 6pomaTaH

3anummre B TaONMIly HOMEpa BBIOpAHHBIX BEIHIECTB IO COOTBETCTBYIOIIMMU
OyKBaMHU.

XY
5 |4

OTtBeT:

Haunbonee BCPOATHBIMU TIPHUYIXMHAMU OIITNOOK IIPpY BLINIOJIHCHUH 3alaHHA TaKXKE
SIBIIICTCA HE3HAHHE XHWMHUYECKHX CBOMCTB H CIIOCOOOB MMOJY4YCHUA HN3YUYCHHBIX
OPraHu4YCCKUX COGI[I/IHGHI/II\(JI, d TaKIKC B3aMMOCBA3HU YITICBOAOPOAOB, KUCIOPOACOACPKAIIINX
M a30TCOACPIKAIINX OPTaHNYICCKHX COGI[PIHGHHﬁ.

3ananme 19. Krnaccuduxamus XMMHYECKHX pEaKIMii B HEOPraHWYECKOH U
opranudeckoit xumuu. CpeHul MPOIICHT BHIMIOJHEHUS B aHAMH3UpyeMoM BapuanTe — 60%.

W3 mpennokeHHOTro MepeyHs BHIOEPUTE BCE THUIIBI PEaKIUi, K KOTOPHIM MOKHO
OTHECTHU B3aUMO/ICHCTBUE KapOOHAaTa KaIbIUs C COJSTHON KUCJIOTOM.

1) 3amereHus

2) obMeHa

3) OKHCIIUTEIPHO-BOCCTAHOBUTEIIbHAS

4) reTeporeHHast

5) HeoOpaTuMast

3anummTe HoMepa BRIOPaHHBIX OTBETOB.

OrtBert: 245

HauGonee BeposSTHBIMU NMPUYMHAMH ONIMOOK MPU BBHIMOTHEHUHM 3aJIaHUS SBISETCS
HEYMEHUE COCTABUTh YPABHEHHS XMMUYECKUX PEAKIIMNA MEXKIY YKa3aHHBIMU BEILIECTBAMM,
HE3HAHHWE KJIACCHU(UKAIMMOHHBIX MPU3HAKOB XMMHUYECKUX PEaKIUii B HEOPTAaHHMYECKOW U
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oprannyeckoil xumuu. Eie ogHONM MpUUMHON OMMOOK MO0 OBITh HEBHUMATEIbHOE
IPOYTEHHE TEKCTa BOMPOCA, B YaCTHOCTU TPEeOOBaHUs yKa3aTh Bce (OT ABYX JI0 YETHIPEX)
BEpHBIC BAPUAHTHI OTBETA.

3apanme 20. CKOpocTh peakiinu, €€ 3aBUCUMOCTb OT pa3InyHbIX (akTopoB. CpenHuii
IIPOLICHT BBHIIIOJIHEHUSI B aHAIIM3UpyeMoM BapuaHte 30%.

W3 npensioxkeHHOTO NEpEeyHsl BEIOEPUTE BCE PEAKIUH, KOTOPHIE B TEX )K€ YCIOBUSIX
IPOTEKAIOT ¢ OOJIBIIEH CKOPOCTHIO, YEM B3aMMOEHCTBHE LIMHKA C PACTBOPOM YKCYCHOM
KHCJIOTBI.

1) B3auMoieiicTBHE CBUHIIA C PACTBOPOM YKCYCHOM KHCIIOTBI

2) B3aMMOJICMCTBUE MArHUS C COJITHOW KUCIOTOU

3) B3auMoIeiiCTBUE pacCTBOPOB T'MIPOKCUAA HATPUSA U YKCYCHOM KUCIOTBI

4) B3aMOJENCTBYE MarHus C paCTBOPOM YKCYCHOM KHCIIOTBI

5) B3aUMOJICUCTBHE ITMHKA C COJITHON KUCIOTOU

3anuimmTe HoMepa BbIOpaHHBIX OTBETOB.

Otser: 2345

HaunbGonee BepOosATHBIMU MPUYMHAMH OIIMOOK MPU BBHIMOTHEHUM 3aJIaHUS SIBIISIETCS
HE3HaHHe (PAKTOPOB, BIHUAIONIMX Ha CKOPOCTh MPOTEKAHMS XUMHUUYECKHX pEakluid, B
YaCTHOCTH, aKTUBHOCTH METAJIA, CUJIbI KUCTIOThI, arPETaTHOrO COCTOSIHUSI PEArupyrOIINUX
BemecTB. Eiie oaHON MpUYMHON OMIUOOK MOTJIO OBITh HEBHUMATEIBHOE MTPOUTEHUE TEKCTA
BOIIPOCA, B YaCTHOCTHU TPEOOBAHUS yKa3aThb BCE (OT JABYX JIO YETHIPEX) BEPHbIC BapUAHTHI
OTBETA.

3amanue 26. IlpaBuia pabotel B Jnabopatopuu. JlabopaTopHas mocyna u
obopynoBanue. [IpaBuna 6e3omacHOCTU Npu pabOTE C €AKUMHU, TOPIOUYUMH U TOKCUYHBIMU
BEILIECTBAMHU, CPEJCTBAMU OBITOBOM XMMHUHU. HaydHbIe METO/IBI UCCIEOBAHUS] XUMUYECKUX
BEILIECTB M IpeBpaleHnii. MeTonpl pa3aeneHns cMeced U OYMCTKH BemecTB. [lonsaTue o
METaJuTypruu: oOIue CrocoObl TONy4eHHs MeTaioB. OOIIMe Hay4YHbIC TPUHIIUIIBI
XUMHUYECKOTO MPOU3BOICTBA (HA MTPUMEPE MPOMBIIIICHHOTO MOJYYSHUsI aMMHaKa, CEPHOU
KHCJIOThI, METaHOJI1a). XUMHUYECKOE 3arps3HEHNE OKPYKaOIIEN Cpellbl U €T0 MOCIEICTBUS.
[IpupogHbie HWCTOYHUKH YIJIEBOJIOPOJOB, HMX mepepaboTka. BricokomomneKymsipHbIe
coeanHenud. Peakuun nonumepusaunu U nonukonaeHcanuu. [lomumepst. [lnactmaccsl,
BOJIOKHA, KayuyKku. CpeHu# IPOLIEHT BHITIOJIHEHUS B aHAIM3UpyeMoM Bapuante 20%.

VYcTaHOBUTE COOTBETCTBUE MEXKAY CXEMOW MpeBpalleHHs] BEIIeCTBA M Ha3BaHUEM
XUMHUYECKOTO MPOLECCa, JIEKAIIEro B OCHOBE 3TOT0 MPEBPAILIEHUSA: K KaKI0W MO3ULINH,
0003HauYE€HHOM OYKBOM, NOJ0EPUTE COOTBETCTBYIOIIYIO O3ULIKIO, 0003HAUYECHHYIO [IU(PPOIA.

CXEMA ITPEBPAIIIEHUA HA3BAHUE ITPOLHECCA
A) aMMHOKHUCIIOTa — TTOJTUTIEIITH]T 1) monukoHAeHCAIUs
b) 6enok — munenTuabl 2) rugpaTanus

B) penon — denondopmanpaerunas cmonaa  3) rUAPOIH3
4) nonuMmepusanus
3anummre B TaOIMITy BRIOpaHHBIE ITUMPHI 110 COOTBETCTBYIONUMU OyKBaMH.

A|B |B
Otmeer: |1 (3 |1
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Haubonee BeposATHBIMU NMPUYMHAMU OMIMOOK MPH BBIMOJTHEHUU 3a/1aHUs SIBISAETCS
HE3HAaHWE Ha3BaHUU U CHOCOOOB MOJNYyYEHHUS IAUMEPHBIX U TOJUMEPHBIX COEIUHEHUH,
HEIIOHUMAaHUe pPa3iuyus MEXIy IpoLEecCaMU IOJUMEpU3alud U IIOJMKOHIEHCALNH,
TUAPOIN3a U THpaTaLUHN.

3amanue 27. Pacy€Thl C HCNOIB30BAaHUEM IMOHATHUS «MaccoBas JOJISI BEUIECTBA B
pactBope». CpeHuii MPOLEHT BBIIIOJHEHUS B aHAJU3UPYEMOM BapuaHTe 62%.

CkoJibko TpaMMOB 22%-HOTO pacTBOpa HUTpaTa HaTpus HaAo0 100aBUTh K 75 T 10%-
HOTO pPacTBOpa 3TOM ke COJM, 4TOOBI MOTYyYuTh 15%-HbII pacTBOp? 3alUIIUTE YUCIO C
TOYHOCTBIO JIO AECATHIX.

OrtBeT: 53,6 1.

HawnGosee BeposITHON IPUYUHOMN OMMTUOOK MPY BHITIOTHEHUH 3ajaHuUs SBIISIETCS ciradast
oOmiemaremMaTuyeckasi MoAroToBka ydacTHUKoB EI'D mo xumun. Kpome Toro, dacro
HAOJI0/JTaeTCs 1 HEYMEHHE OIPEIEISATH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE U CBA3AHHbBIE
C HEU NOHATHUSL.

3amanue 30. Peakuuu OKUCIUTEIBbHO-BOCCTAHOBHUTENbHBIE. CpeqHUIl TPOLIEHT
BBITIOJTHEHUS YaCTUYHO WJIU MOJIHOCTBIO B aHATU3UPYEMOM BapuaHTe 48%.

Jns BeimonHenus 3aganui 30, 31 HcOoONb3yWTe CIENYIOIIMI NEPEYEHb BEILIECTB:
TUAPOKApOOHAT MarHus, THAPOKCUJ HATpHsl, TMEpMaHraHaT HATPHs, CEpHas KHUCIOTa,
HUTPUT HATpUsl, TUIpoKapOoHaT Oapus. J[OMyCTUMO HCIOIL30BaHUE BOJAHBIX PAcTBOPOB
BEILECTB.

N3  mpenjiokeHHOro  MEpedyHs  BBHIOEPUTE  BEIIECTBA, OKUCIIUTEIIbHO-
BOCCTAHOBUTEJIbHASA PEAKIUs MEXKIY KOTOPHIMU TMPUBOAUT K OOpPa30BaHUIO 3EJIEHOTO
pacTBopa. Beiaenenue ocajaka B XOA€ peakuuu He HaOmogaercs. B oTBere 3amummre
YpaBHEHHUE TOJBKO OJHOM M3 BO3MOXXHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C
y4acTHUEeM BbIOpaHHBIX BellecTB. COCTaBbTE DJICKTPOHHBIN OallaHC, YKaXKUTE OKUCTUTED U
BOCCTAHOBUTEb.

Bapuanm omeema:

2NaMnO, + NaNO; + 2NaOH = 2Na;MnQO,4 + NaNO; + H,0

Mn*"+ 1€ — Mn*® | 2

N*¥-28 - N* |1

Mapraneny B cTeneHd OKuciaeHuss +7 (WM TepMaHraHaT HaTpus) SBIsSETCA
OKHUCJIUTEJIEM.

A3OT B cTeNEeHH OKUCTEHU 13 (WM HUTPUT HATPHUS) SABJISIETCSI BOCCTAHOBHUTEIIEM.

OCHOBHOI NPUYMHON OIIMOOK B 33JJaHUU SIBIISIETCA HE3HAHUE IPU3HAKOB NMPOTEKAHUS
peaKuuii 1 HEBHUMATEJIBHOE MMPOYTEHNE TEKCTA 33 IaHMUS.

3apanue 31 (DsekTpojuTHYECKass JTUCCOLMAIMS AJICKTPOJMTOB B  BOJHBIX
pactBopax. CuiIbHBIC U Ci1a0bIe STEKTPOIUTHI. Peakiinn noHHOTO 0OMEHa) B TEKYIIEM TOTy
BBI3BAJI0O 3aMETHBIC 3aTPYJHEHUS y YYAaCTHUKOB M3 Tpymmnbl l. 3HauMuTelbHAas 4acTh
YYaCTHUKOB U3 rpyni 4, 3 1 gaxke 2 CMOIJIM CIPaBUTHCS C HUM YaCTUYHO WJIHM MOJIHOCTBIO.
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3amanue 32. Peakuuu, NOATBEPXKIAIOIINE B3aMMOCBSA3b PA3JIMYHBIX KJIACCOB
HEOPraHUYeCKUX BeliecTB. CpeaHU MPOUEHT BBIMOJHEHHUS] YACTUYHO WUJIM MOJHOCTHIO B
aHanuzupyeMoM Bapuante 31%.

Oxkcua KpeMHHs TP HarpeBaHUM MpopearupoBai ¢ M30bITKOM MarHus. OmHoO u3
MOJYYMBIIUXCS TP 3TOM COEAMHEHU MarHusl MOMECTWIH B BOJy. BelaenuBmuiics npu
TOM Ta3 IMOJHOCTBIO MOTJOTHIM PAacTBOPOM, COJEpXkAIIUM IEpMaHTraHaT Kalus |
rUApOKCcU ] Kanus. M3 momydeHHOro pactBopa 3€JIEHOTO IBETA BBIICIUIN COCIUHEHHUE
KPEMHHUS U IOMECTUIIM €r0 B paCTBOP OPOMOBOIOPOIHOM KUCIIOTHI.

Hanummvre ypaBHEHUS YETHIPEX ONMUCAHHBIX PEAKIIUI.
Bapuanm omeema:

1) SiO, + 4Mg = Mg.Si + 2MgO

2) Mg,Si + 4H,0 = 2Mg(OH), + SiH,4

3) SiH4 + 8BKMnO4 + 10KOH = 8K;MnO4 + K;Si03; + 7H,0
4) 2HBr + K,SiO3; = 2KBr + H,Si0;

OCHOBHOM MPUUMHOW OMIMOOK B 3aJaHUU SBJISIETCA HE3HAHUE CBOWCTB U
XapaKTEPHBIX TPU3HAKOB XUMHUYECKHX BEIIECTB W pEakilvii, Ha3BaHUW MU CIOCOOOB
MOJYYEHHUS] HEOPTaHUYECKHUX BEHIECTB, HEYMEHUE JI0KA3bIBATh HAJUYUE TE€HETHUYECKOMN
CBSI3M MEXKJAY BEIIECTBAMHU PA3JIUYHBIX KJIAaCCOB IIyTEM COCTABJICHUS YpPaBHEHUU
COOTBETCTBYIOIINX PEAKIINM.

BaHaHne 33. PeaKI_[I/II/I, IMOATBCPIKAAOIINUC B3AaUMOCBA3b OPTaHHYCCKUX COCHHHCHHﬁ.
CpeI[HHfI IMPOOCHT BBIMMOJHCHUSA YaCTUYHO HJIM IIOJIHOCTBIO B aHAJM3HUPYCMOM BAapPUAHTC

51%.

Hanummre ypaBHEHUsI peakiui, C TMOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTh
CJIeIYIOLME MTPEBPAILICHMUS:

CHs kmno,, H,50,, £
GH,-CHy-CH,-CHy — X~ CHy-CH—CHy-CHy —= X, —> -

Br Br

[Tpu HanMcanuy ypaBHEHUI peaKIMii yKa3bIBATE MPEUMYIIIECTBEHHO 00Opasyroluecs
MPOIYKTHI, UCTIONB3YHUTE CTPYKTYPHBIEC (DOPMYITBI OPraHUUECKUX BEIIECTB.

Bapuaum omeema.
1) ?H2‘0H2'CH2'CH3 + KOH
Br

— CH3=CH—CH,-CH, + KBr + H,0

(cnupToB.)
2) CHzCH—CHj-CH; + HBr —s CH3-CH—CHy-CH;
Br

3) 2 CHg-gH—CHQ-CH3 + 2Na —» CH3-CH2-CH—CH—-CHQ-CH3 + 2NaBr
r CHy &

KaT.

4) CH3-CHy-CH—CH—CH,-CH; ————= +4H
CH3 CHs CH,
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[Ipy BBINOJHEHWHM STOTO 3aJ@HUA 3K3aMEHYEMbIE Yallle BCEro JOIMYCKAIOT
Cleyrolne OMMOKH MPU COCTABICHUU YPaBHEHUH PEaKIHil: HEMPABUIBHO OMPEICISIIOT
WIM BOBCE HUTHOPUPYIOT PACCTAHOBKY KOA(D(PUIIMEHTOB, HE YYHMTHIBAIOT BBINOJHEHUE
npaBuia MapkoBHUKOBA, 3aiilieBa, ITpaBujia OPUEHTALMU B ApOMATUYECKUX COCTMHEHUSIX,
COCIMHEHHE PAJIUKAJNIOB B peakiuu Bropia, He yKa3bIBalOT CTPYKTYpHbIE (GOPMYIbl WIH
3aMMUCHIBAIOT WX C OMIMOKaMU, UTHOPUPYIOT YKa3aHHbBIC YCIOBHS MPOTEKAHUS PEaKkluii, HE
pa3InMyaloT aKTUBHOCTh TPETUUYHBIX, BTOPUYHBIX, a Jlajiee MEPBUYHBIX aTOMOB YIjiepoja B
peakiMsIX 3aMelleHus, He pa30uparoTcs B CBOMCTBAaX IHMKJIOAIKAHOB, B cllydae
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX MPEBPAICHUI BMECTO MOJTHOTO YPABHEHUS IPUBOAST
CXEMbl OKHCIICHHS WA BOCCTAHOBJIEHUS, YTO MPUBOJUT K CHIDKCHHIO OLIEHKH 3a
BBIIIOJIHEHUE JJAHHOTO 3aJJaHUS.

3ananmne 34. PacuéThl ¢ MCMONB30BAHUEM MOHITHI «PACTBOPUMOCTBY, «MACCOBAs
JI0JIs1 BelIecTBa B pacTBope». Pacuérsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB
peaKuu, €clid OJHO M3 BEUIECTB JAaHO B M30BITKE (MMeeT mpumecH). Pacuérel macchbl
(0O0bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEakli, €CIM OJTHO U3 BEIIECTB JaHO B BUJE
pacTBopa ¢ onpeneaEéHHON MacCOBOM JA0JIEN paCTBOPEHHOIO BellecTBa. Pacu€Tsl MaccoBOM
WM 00BEMHOM JTOJIM BBIXOJa NPOAYKTA PEAKLIUU OT TEOPETUUYECKH BO3MOKHOT0. Pacuérel
MaccoBOM 01 (Macchl) XMMHUYECKOro coeluHeHus: B cMmecd. CpeaHuil NpOUEHT
BBIIIOJIHEHHSI YACTUYHO WJIM TIOJIHOCTBIO B aHAM3UPYEMOM BapHuaHTte 16%.

CMmech xnopuaa Oapus U ruapokcuaa Oapus pacTBopuiu B Boje. IlosydeHHBIH
pactBop pazmmiu no TpéM koadam. K 520 r pactBopa B epBoit koJyide 100aBUIIA U30BITOK
pactBopa cepHoi kuciothl. [Ipu aTom ob6pazoBasiock 163,1 r ocagka. K 130 r pactBopa Bo
BTOpOM K010 100aBmiu 166,5 r 20%-Hol consiHOM KUCIIOTHL. B pe3ynbTaTe MaccoBast 10Jis
KHCJIOTBI B paCTBOPE YMEHBIIIMIIACH BABOE. BrIuncianTe MaccoByro 00 Xjopuaa 0apus u
TUAPOKCH]IAa Oapusl B pacTBOPE B TPEThEH KOJIOE.

B otBeTe 3anuiuuTe ypaBHEHHUsS peaklUid, KOTOPbIE YKa3aHbl B YCIOBUM 3aJa4M, U
OPUBEAUTE BCE HEOOXOIUMBbIE BBIYUCICHUS (YKa3bIBAaUTE €JUHULIBI U3MEPEHUS MCKOMBIX
(bU3MYEeCKUX BEJIMYWH).

BapuaHm omeema.

3anucanbl ypaBHEHUS PEAKIIUIA:

[1] BaCl, + H,SO, = 2HCI + BaSO,
[2] Ba(OH), + H,SO, = 2H,0 + BaSO,
[3] Ba(OH), + 2HCI = BaCl, + 2H,0

PaccunTaHbl KOJHYECTBO BEIIECTBA PEAareHTOB U Macca MPOIyKTOB PEaKIIHIA:
n(BaSO,) = 163,1 /233 = 0,7 moib

M(HCI ,.x)=166,5-0,2=333T

N(HCI ,cx) = 0,91 Mo

M ppa2= 130+ 166,5=296,5

M(HCl ;) =0,1 - 296,5=29,65r

N(HCI 4c:) = 29,65 /36,5 = 0,81 moib
N(HCI ypopear.) = 0,91 - 0,81 = 0,1 Mo
n(Ba(OH),) = 0,05 moip

m(Ba(OH);) =0,05 - 171 =8,55
o(Ba(OH),) = 8,55/ 130 = 0,066, wm 6,6%
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B pacTtBope B mepBo#i kKoa0€ ObLIO

n(Ba(OH),) = 0,05 - 520 /130 = 0,2 momb

n(BaCl,) = n(BaSO,) — n(Ba(OH),) = 0,7 — 0,2 = 0,5 moib
m(BaCl;) =0,5 - 208 =104

o(BaCly) =104 /520 = 0,2, unu 20%

o(Ba(OH),) = 6,6%; o(BaCl,) = 20%

[Tpu pemieHuu NaHHOrO 3a/laHusl, KpOME OLIMOOK IPHU COCTABICHUM XUMHUYECKHX
(opMyJ1 BEIIECTB U YpaBHEHUI peakluii, BCTPEUalOTCs OIINOKHU, CBSI3aHHBIE C HEBEPHBIM
pacdyeToM Macchl pacTBOpa (Y4YMTBIBAIOTCS MAacChl OCaJKa WM BBIACIECHHOIO Tasa),
OTHOCUTEIIbHOM MOJIEKYJSIDHOM MacChl WIM KOJIMYECTBA BEIIECTBA U T.A., a TAKXKE C
HEYMEHHMEM BBIABILSITH B3aUMOCBSI3M MEXIY YKa3aHHBIMU IIOHATHSMH, IIPOBOJAUTH
CTEXMOMETPUYECKHE PACUYEThl HA OCHOBE YPABHEHHMM XUMHYECKUX peakuuil. [Ipm sTom
clenyeT OTMETHUTh BO3pAcCTAlOIIMi B MOCIEAHUE JIBa T0Jla YPOBEHb TpPEeOOBaHUU K
BJIQJICHUIO METAlpeIMETHbIMU 3HAHUSAMHU W HABBIKAMHU, HEOOXOAUMBIMH JJISl PELICHHUS
JAQHHOI'O 3aJaHus, B YAaCTHOCTH, K YMEHHMIO COCTaBJIAITh U pEeLIaTb CUCTEMBI
MaTeMaTUYECKUX YPaBHEHUM.

3aganue 35. YcraHOBIIEHHE MOJEKYJISPHOW M CTPYKTYpHOM (OpMyJIbl BELIECTBA.
CpenHuii MPOLEHT BHINOJHEHUS YaCTUYHO WJIM IMOJIHOCThIO B aHAJIU3UPYEMOM BapHaHTE
16%.

[Ipu cropanuu oprannueckoro Beuiectsa A maccoit 2,87 r nomyuunu 3,136 1 (H.y.)
yriiekucaoro rasa, 448 mu (H.y.) xjopoBojopona, 224 miu (H.y.) azota U 1,62 T BOJIBI.
BemectBo A oOpasyercs Mpu ASCTBUYU XJIOPMETAaHA Ha a30Tcoepskaiiee Bemectso b. Ha
OCHOBAHHH JIaHHBIX YCJIOBHS 3aJaUH:

1) npoBenuTe HEOOXOAMMBIE BBIYMCIEHUSA (YKAa3bIBalTE €IUHULBI H3MEPEHUS
MCKOMBIX (PU3UYECKUX BEJIUYMH) U YCTAHOBUTE MOJIEKYIISIPHYIO (POpMYyTTy BelecTBa A;

2) cocTaBbTe CTPYKTYPHYIO (popMyily BemiecTBa A, KOTOpasi OAHO3HAYHO OTPAXKAET
NOPSJIOK CBSI3U ATOMOB B €70 MOJIEKYJIE;

3) HanuIIuTe ypaBHEHHWE pEaKklMM TMOJy4YeHHs BellecTBa A u3 BemiectBa b u
XJIOpMETaHa (UCIOJIb3YHTE CTPYKTYpPHBIE (DOPMYJIbI OPTaHUYECKUX BEILIECTB).

Bapuaum omeema.

[IpoBeneHbl BEIYKMCIICHUS, U HaliZleHa MOJIEKyJIsipHas (opMyIia BemecTBa A:
n(CO,) =3,136 /22,4 = 0,14 monb; n(C) = 0,14 moinb

n(HCl1) =0,448 / 22,4 = 0,02 mons; n(Cl) = 0,02 monb

n(N2) = 0,224 /22,4 = 0,01 moib; n(N) = 0,02 MoJ1b

n(H20) = 1,62/ 18 = 0,09 monp; n(H) = 0,09 - 2 + 0,02 = 0,2 Mob
m(0)=2,87-0,14-12-0,02 -35,5-0,02-14-0,2-1=0r

BemectBo A HE COIEPKUT KUCIOPOA.

MosekymsipHas ¢popmyia Bemectsa A — C7H1oNCI.

CrpykrypHas popmyia BemecTa A:

: NH-CH4Cl
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YpaBHEHUE PEaKMH MOJYYECHHS BEIIECTBA A
NH,

NHo-CH,Cl"
+ CH,Cl — O/

['maBHOW mNPUYMHONM OMIMOOK OCTAE€TCA HEYMEHHE BBIIIOJHUTH HEOO0XOUMBIC
BBIUMCJICHUSI M YCTAHOBUTH MOJIEKYISApHYIO (OpMYIy BELIECTBa, a TaKXe 3alucaTh
CTPYKTYpHYIO (OpPMYIy OPraHHYECKOTO BEIECTBA, 3HAs €ro XMMHUYECKHE CBOMCTBA H
IPOCTEUIIYIO WM HCTHHHYIO MOJIEKYJISIPHYIO OpMYITy.

3.2.3. BpIBOJIbI 00 UTOTaX aHAJIM3a BBHITIOJIHEHUS 3aJaHU/, TPYII 3aJaHUMN ;

o [lepeuensv anemenmos coodepxcanusi | ymenuii u 6uoo8 OesmenibHOCMuU, YC80eHUe
KOMOPbIX 8CeMU WUKOIbHUKAMU PESUOHA 8 YETIOM MONCHO CUUMAamb 00CMAMOYHbIM.

1. CtpoeHue 2IeKTPOHHBIX 000JI0YEK AaTOMOB AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB:
S-, p- u d-anmeMeHThl. DNeKTpoHHast kKoHurypaius aroma. OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aTOMOB.

2. 3aKOHOMEPHOCTHA MU3MEHEHHSI XUMHUYECKUX CBOWCTB AJIEMEHTOB U UX COCIUHECHUU
no nepuojaMm u rpynnam. O6mas xapakrepuctiuka metaioB [A—IIIA rpymnm B ¢Bsi3u ¢ ux
nojoxxeHuem B Ilepuonnueckor cucreme xumudeckux sneMeHToB J[.M. Menneneera u
OCOOCHHOCTSIMU CTPOCHUSI UX aTOMOB. XapaKTEPUCTHUKA MEPEXOTHBIX FJIEMEHTOB — MEJIH,
MHKA, XpOMa, JKeJe3a — MO UX MOJIOKEHUIO B [lepmoamyeckoil cucreMe XMMUYECKUX
anementoB JI.M. MeHneneeBa U OCOOCHHOCTSIM CTpoeHUs HUX artomoB. OoOmias
xapakrepuctuka HemeTauioB [VA-VIIA rpynn B CBA3M € HMX MOJIOXKEHUEM B
[lepunonuueckoit cucreme xumuueckux snemeHtoB JI.M. MenneneeBa 1 0COOCHHOCTSIMU
CTPOEHHUS UX ATOMOB.

3. KoBasieHTHass xumMudeckas CBsi3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUS.
XapakTepuCTUKN KOBAJICHTHOW CBS3U (MOJIAPHOCTh M JHEprusi cBsi3u). MoHHast CBS3b.
Meramuyeckas  cBsA3b.  BoaopomHas  cBsa3b.  BemectBa  MOJNEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. THUN KPUCTAILNIMYECKOW pEeIETKU. 3aBUCHMOCTh CBOICTB
BEIIECTB OT UX COCTaBA M CTPOCHUA.

4. Knaccudukaiuss HeopraHudeckux BemiecTB. HoMeHKIaTypa HEOpraHUYECKUX
BELLECTB (TpUBHUAIbHAS U MEXIYHAPOIHAs).

5. XapakTepHble XUMUUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB — METAJLJIOB: IIEIOYHBIX,
METOYHO3EMENBHBIX, MarHus, aJlOMUHHUS; NEPEXOAHBIX METAJUIOB: MEAU, LIMHKA, XpOMa,
KeJe3a. XapaKkTepHbIE XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB — HEMETAJIIOB: BOAOPO/IA,
rajoreHoB, KHCIOpOoJa, cepbl, a30Ta, (ocdopa, yrieponaa, KpeMHHUS. XapaKTEpPHBIC
XUMUYECKHE CBOMCTBA OKCUJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

6. XapakTepHble XUMUYECKUE CBOMCTBA OCHOBaHWN W aM(OTEPHBIX THUIPOKCHJIOB.
XapakTepHble XUMAUYECKHE CBOMCTBA KUCIIOT. XapaKTEPHbIE XUMUYECKUE CBOMCTBA COJIEH:
CpedHUX, KHCIbIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha TMpPUMEpPE THUAPOKCOCOCIUHEHUI
ATIOMUHUSL M [MHKA). OJIEKTPOJUTHUYECKAs JHCCOLMAIUS JJIEKTPOJHUTOB B BOJHBIX
pactBopax. CunbHBIC U cla0bIe AIEKTPOJIUTHL. Peakiinu noHHOro oOMeHa.

7. DNEKTPOJIN3 pacIjIiaBOB U PaCTBOPOB (COJIEH, 1IeTI0UeH, KUCITOT).

8. I'maponus coseir. Cpena BOAHBIX pacTBOPOB: KUCIasd, HEUTpaIbHAs, IEI0YHAs
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9. Pacuéthl 0OBEMHBIX OTHOILIEHUHN Ta30B MPH XMUMHUYECKUX peakiusax. Pacuérel mo
TEPMOXUMUYECKUM YPABHECHHSIM.

10. Pacuérel Maccel BemiecTBa WM 0ObEMaA ra3oB IO HM3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WIK 00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BELLIECTB.

o [lepeuensv anemenmos codepaxcanusi | ymenuii u 6udo8 O0esmenrbHOCMuU, YC80eHUe
KOMOPbIX BCeMU WKOIbHUKAMU PESUOHA 6 YelOM, WKOJIbHUKAMU C DASHLIM YPOBHEM
Nn0020MOBKU Hellb35l CHUMAMb 00CMAMOYHBIM.

1. DnexrpoorpunatenbHOCTh. CTENEHb OKHCICHUS W BAJICHTHOCTh XWMHUYECKHUX
HJIEMEHTOB.

2. Peakiuu, MOATBEPIKAAIONIME B3aUMOCBSI3b PA3NUYHBIX KJIACCOB HEOPTaHMYECKHX
BEIIIECTB.

3. XapakTepHble XUMUYECKHUE CBOWCTBA OPraHUYECKUX BEIECTB, B OCOOCHHOCTH —
KHUCTIOPO/I- M a30TCOJIEPKALIUX COCTUHEHUI.

4. Peakuyu, OITBEPKIAIOIINE B3aUMOCBSI3b OPTaHUUECKUX COCIMHEHUIA.

5. Knaccuduxanust XUuMHUECKUX peakluii B HEOPraHUYECKOM U OpraHu4eCKO XUMUHU.

6. CKopoCTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB.

7. llpaBuna pabGotel B naboparopuu. JlaboparopHas mocyna u 000pyJOBaHUE.
[TpaBuiia 6e30macHOCTH IpU padboOTe C €AKUMH, TOPIOYUMU U TOKCUYHBIMU BEILECTBAMU,
CpelIcTBaMu OBITOBOM XMMHUU. METOAbl UCCIENOBaHUS OOBEKTOB, M3Y4a€MbIX B XUMUHU.
Omnpenenenne  xapakrepa cpenbl. Muaukatopsl. KauecTBeHHBlE  peakuuu  Ha
HEOPraHWYECKNE U OPTaHWYECKHE BEUIECTBA M MOHBI, OT/EIbHBIC KIIACCHI OPTaHUYECKUX
COE€INHCHUMH.

8. Obmue crocoOsI mosrydeHus MeTaoB. O0mye HayqHbIe TPUHITUITBI XHMHIECKOTO
MIPOM3BOJCTBA (Ha MPHUMEpPE MPOMBIIUICHHOTO MOJYyYeHUs aMMHaKa, CEpHOM M a30THOM
KHUCTIOT, YyTyHa W CTaiu, MeTaHoisa). [IpoMbluieHHOEe TOTy4YeHHE BEIIeCTB M OXpaHa
OKpyXaromieir cpeapl. [IpuponHble HMCTOYHHMKH YTJIEBOJOPOAOB, HUX TepepaboTka.
OCHOBHBIE ~ METOJBI  CHHTE3a  BBICOKOMOJICKYJSIPHBIX  COEOWHEHWH  (Tiactmacc,
CUHTETUYECKUX KayYyKOB, BOJIOKOH).

9. Bbluncnenue Macchl pPacTBOPEHHOI'O BEILIECTBA B PAacTBOPE, pacyeTbl MaccChl
(oObema, KOJMMYECTBA BEIIECTBA) MPOIYKTOB pPEaKIMH, MAacCOBOM WM OOBEMHOMN 0JIH
BbIXO/Ia TPOAYKTa pPEaKUUHU OT TEOPETUYECKHM BO3MOXKHOIO, MAacCOBOM A0iM (Macchl)
XUMHUYECKOTO COETUHEHUS B CMECH.

10. 3aBUCHMOCTb CBOMCTB HEOPTAaHUYECKUX M OPraHUYECKUX BELIECTB OT MX COCTaBa
U CTPOCHHSI.

11. YcraHoBneHUE MOJIEKYJISIPHON U CTPYKTYpHOUM (hOpMYJIbl BEIIECTBA.

O Bb1600b1 00 usmeneHuu ycnewHoCmuy 8bINOIHEHUs 3A0AHUL PA3HBIX Jem N0 0OHOU
meme | nposepsiemomy ymenuio, 6udy 0essmeabHOCmU (eCiu IMO 803MONCHO COCNAMDb).

[To cpaBHEHHIO C MPONUIBIM TOJOM MPOU3ONLIO TMOBBIIIEHUE YCIEIIHOCTU
BBITIOJTHEHUS 3aJaHuM, TPOBEPSIONIUX OBJIAJECHUE CIASAYIONMMHA YMEHHUSIMU U CIIOCOOamMu
JIEVCTBUM:

1. 3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX COSUHECHUM
no neprogaM u rpynmnam. O6mras xapakrepuctuka MetauioB [A—IIIA rpymm B ¢Bsi3u ¢ ux
nojiokeHuem B llepuognueckon cucreme xumudeckux sneMeHToB .M. Menneneesa u
0COOEHHOCTSIMU CTPOEHUS UX aTOMOB. XapaKTEPUCTUKA MEPEXOTHBIX HIEMEHTOB — MEIH,
LMHKa, XpoMma, Kejie3a — MO0 MX MOoJIoKeHHIo B Ilepronnueckoil cucteMe XUMHYECKUX
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anemednToB JI.MI. MeHnneneeBa W OCOOCHHOCTSM CTpoeHHs uX aroMoB. OOmas
xapakrepuctika HeMetauioB IVA-VIIA rpynn B CBS3M € HX IIOJIOKEHUEM B
[Tepuoauyeckoii cucreme xumuueckux anemMeHToB J.M. MennaeneeBa u 0COOEHHOCTAMU
CTPOEHUS UX aTOMOB.

2. KoBasnieHTHasi XuMHU4Y€eCKasi CBsI3b, €€ pa3HOBUAHOCTU U MEXaHU3MbI 00pa30BaHUsI.
XapakTepUCTUKN KOBAJICHTHOW CBsI3U (MOJIIPHOCTh M 3HEprusi cBsi3u). MoHHast CBS3b.
Meranmnuyeckas  cBsi3b.  BomoponHas — cBs3b.  BemiecTBa MONEKYISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS. THUI KPUCTANIMYECKOW PEMETKH. 3aBUCHMOCTh CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI.

3. Knaccudukarnus nHeopraHmdeckux BemecTB. HoMeHKIaTypa HEOpraHWYECKHX
BEILIECTB (TpUBUATbHAS U MEXIYHAPOHASA).

4. XapakTepHble XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — METAUIOB H
HEMETAJUIOB. XapaKTepHbIE XWMHUUYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX,
KUCJIOTHBIX.

5. XapakTepHble XMMHUYECKUE CBOMCTBA OCHOBAHUNA U aM(OTEPHBIX TMAPOKCHIOB.
XapakTepHble XUMUYECKHE CBOMCTBA KUCIOT. XapaKTEPHbIE XUMHUUECKHUE CBOMCTBA COJIEH:
CPEHUX, KHCIIbIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MPUMEPE COCIUHEHUN aTIOMHHHS U
[UHKA). DJIEKTPOIUTUYECKAs JUCCOLUALIUS DTIEKTPOIIUTOB B BOJIHBIX pacTBopax. CUiIbHBIE
U ci1a0ble 3JIEKTPOIUTHI. Peakiinu HOHHOTO OOMEHa.

6. Teopus CTpOEHHS OPraHMYECKUX COCOUHEHHI: TOMOJIOTUSI U HW30MEpHUs
(CTpyKTypHasi ¥ MpOCTpaHCTBEHHas1). B3anMHoOe BiMsHUE aTOMOB B MOJIEKYyJax. THIIbI
CBA3€H B MOJIEKYJaX OpPraHMYECKHUX BewecTB. ['mMOpuan3anus aTOMHBIX OpOUTaNIEH
yriepoaa. Pagukan. @yHKIIMOHaNbHAS IPYIIIA.

7. DAEKTPOaU3 pacIjIaBOB U pacTBOPOB (COJIEH, 11eJI04YeH, KUCIIOT).

8. 'mmponus comeii. Cpena BOJHBIX PACTBOPOB: KUCTAsA, HEUTpaIbHAs, IIEJIOYHAS.

9. DnekTponuTHUecKas AMCCOIMAIMS DJIEKTPOJIUTOB B BOAHBIX PacTBOpPaAX.
CuiibHBIE U cl1a0ble JIEKTPOJIUTHI. Peakiiun HOHHOTO OOMEHa.

[To cpaBHEHUIO C MPOLIIBIM FOJOM MPOU3ONLIO CHUKEHUE YCTIENTHOCTH BBITTOJTHECHUS
3aJIaHU, TTPOBEPSIIONINX OBIAJCHUE CICTYIONIMMU YMEHHUSIMU U CIIOCO0aMu ICUCTBUI:

1. Knaccudukamuss opranudeckux BeriecTB. HomeHkIaTypa OpraHuuecKux
BEIECTB (TPUBUATBHAS U MEXIYHAPOIHAS).

2. Knaccudukanuss XUMHUYECKHUX PEAKIM B HEOPTraHUYECKONM M OpraHUYeCKOi
XUMUH.

3. CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbBIX (PaKTOPOB.

4. B3anMOCBSI3b OPTaHUYECKUX COCAUHECHUM.

B npounom rogy 3Ha4MTENIbHOE HETATUBHOE BIIMSIHUE HA OATOTOBKY U PE3YJITATHI
EI'D no xumuu okazana snuaeMHUOJIOTMYECKast CUTyals U CBA3aHHbIE C HEW KapaHTUHHBIE
MepbI ¥ IIEPEXO/] Ha IUCTAaHIMOHHYI0 popMy 00pa3oBaHusi. OTHOCUTENbHAS HOPMAIU3ALUs
CUTyallMM B TEKYIIEM TOAYy IpHUBENa K YJIYUYIICHUIO PE3yJIbTATOB MPAKTUYECKH MO BCEM
3a/laHusIM, 3a MCKIIOUeHueM OJioka «OpraHudeckas XUMUsD, KOTOPBIM BBIMTYCKHUKHU
TEKYIIEro roja M3y4aid B IPOIUIOM TOLy W HE CMOIVIA B IOJHOW Mepe BOCIIOJIHUTH
HEJIONOJIYYEHHBIE 3HAHUS U HABBIKU.
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Pasnen 4. PEKOMEHJIAIIMUA’ AJI51 CUCTEMbI OBPA3BOBAHUSI CYBBEKTA
POCCUUCKOU OEJEPALINN

4.1. PekoMeHJaMM 1O COBEPHICHCTBOBAHUIO OPraHU3allul W METOAUKHU
npemnojaaBanusi mnpeamera B cyObekte Poccmiickoii @enepanud Ha OCHOBe
BbISIBJICHHBIX THIIMYHBIX 3aTPYAHEHHUI M OIIHOOK

Jlis TOBbIIIEHUS YPOBHS 0O0IIe00pa30BaTEeIbHON TMOATOTOBKH IO XHUMHH TIPH
OpraHu3alMK y4eOHOT 0 MpoIecca PEKOMEHAYETCS yIENATh 0C000€ BHUMaHNE IOBTOPEHUIO
U 0000meHnI0 HaumboJiee 3HAYUMBIX M TPYIHBIX JUIsI OOYyYarol[UXCsl 3JIEMEHTOB
COZEPIKAHUSL.

[Ipy BBIMIOJIHEHUH PEATBHOIO XHWMHUYECKOTO JKCIIEpUMEHTa OoJibllle BHUMAaHUS
yaenaTb GOpMUPOBAHUIO TAKMX YMEHUH, KaK HAOJII0/IEHUE, ONMCAaHNEe CBOMCTB BEIECTBA,
dbuKcUpoBaHUE pe3yJbTATOB ONbITa U (QopMyNHpoBaHUE BBIBOJOB. [lpu oTpaboTke
MaTepuaia UCIOJIb30BaTh BCE MHOrooOpasue CYIIECTBYIOIIMX 3aJaHUuil C pa3IuyHbIMU
AITOPUTMAMH PELIECHUS.

OK3aMeHyeMbIE 4acTO HE PAacCUMTHIBAIOT CBOE BpeMsi Ha 3k3aMeHe. I[lpaBuibHas
OpraHu3alys, KOHTPOJIb BPEMEHU, YMEHHE YETKO U TPAMOTHO OTPAKaTh CBOU CYXACHUS U
BBIBO/IbI TAKXKE SIBJISIOTCS KOHTPOJIMPYEMBIMH 3K3aMEHOM YMEHUSIMU U HABBIKAMHU.

4.1.1. ...m0 COBEpIISHCTBOBAHHUIO MPETOIaBaHus yUeOHOTr0 MpeIMeTa BCEM 00yJarOIMUMCs

B wmemsax mnoBeimieHus 3(QQPEKTUBHOCTH XUMHUYECKOIO 0O0pa30oBaHUS W YpPOBHSA
HOJIFOTOBKM OOYYaromMXCs K 3K3aMEHY PEKOMEHIYETCS B KaJeHIAapHO-TEMaTHUECKOM
IUIAHUPOBAHUM COOTHECTH TEMbl YPOKOB M 3a/JaHds HK3aMEHALMOHHOW pPalOThI, IS
BBIMOJIHEHHSI KOTOPBIX HEOOXOUMO OBJIAJETh 3HAHUSMU U YMEHUSMHU, OCBaUBaEMbIMH Ha
JAHHOM YPOKE.

B pamMkax moaroTtoBku OOy4aromuxcsi K SK3aMEHy HEoOXOJUMO B COJACpKaHUE
y4€OHBIX 3aHATUN BKJIIOUATh aHAJOTMYHbIE YK3aMEHAMOHHBIM 33JIaHUS U UCIIOJIb30BATh UX
Ha Pa3jIMYHbIX 3TAMaX ypoKa: MpPU aKTyaJu3alMH 3HAHUM, OOBICHEHUH MaTepuasa U ero
NEPBUYHOM 3aKpPEIUICHUH, MTPEAJIaraTh UX B Ka4€CTBE IOMAIIHEro 3aaHus. PekomenyeTcs
UCIIOJIb30BaTh 3aJlaHUsl Ha Ypokax oOOOOIIeHHs W CHCTeMAaTH3alud 3HAaHUW U B
IPOBEPOYHBIX padOTax.

Oco0oe BHUMaHUE cleAyeT OOpaTUTh Ha peaju3alMi0 MPAKTUYECKOW YacTu
nporpaMmbl. XUMHS SIBJISIETCA SKCIEpUMEHTaIbHONW HaykoH. Iloatomy ¢opmupoBanue
UCCIIEIOBATENbCKON KOMIIETEHIIMN O0yJarOIIUXCsl SIBJISIETCS. OCHOBOTIOJIAraroiei 3agadyeit
JUISL YYUTENS] XUMHUH.

[Tpu permennn pacy€THBIX 33724 HEOOX0AMMO (OPMHUPOBATH y 00YUAIONTUXCS YMEHUE
pa3palaThiBaTh MHOTOJTAIHBIM aNrOPUTM pELIEHUs, NPUMEHITh CHOPMUPOBAHHbBIE
TEOPETHUYECKHE 3HAHUS U PACUETHBIE YMEHHSI C Y4ETOM KOHKPETHOIO YCIIOBHS 3aJaHUSI.

[Tpu opranuzanuu yueOHOTO mpolecca HeoOX0MMO ONUPaThCs Ha UCMOJIb30BaHUE B
TeKylled pabore ¢ OOy4yaroUMMHUCS 3a/laHuil BCEX THUIIOJOTUYECKUX TPYMIH, KOTOPbIE
UCIIONB3YIOTCS. B KOHTPOJIBHBIX  W3MEpPUTENbHBIX Martepuanax EI'D: 3amanui,

7 CocTaBleHHE PEKOMEHIALMI TPOBOJMTCA HA OCHOBE IIPOBEJEHHOrO aHalu3a pe3yibTaToB EI'D W aHanM3a BBIIOJIHEHUs
3aJJaHuN
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KJIACCU(DUITMPOBAHHBIX TI0 CTPYKTYPE, 10 YPOBHIO CIIOKHOCTH, TIO pa3ziesiaM Kypca XUMHUH,
10 MPOBEPSAEMBIM YMEHHSIM, 110 CITIOCO0aM MPeICTaBICHUS] HHPOPMAIIUU U T.11.

41.2. ...mo opranuzauun guddepeHIMpPOBaHHOTO OO0YYEHHUS IIKOJBHUKOB C
pa3HBIMU YPOBHSMHU PEIMETHON MOITOTOBKU

B oOydenun xumun auddepeHuaiys umeeT 0codoe 3HauYeHUE, UYTO OOBICHSICTCS
crnenu@UKo ATOro mpeamera, OOBEKTUBHO SBISIONMICHCS OJIHOM M3 CaMbIX CIOXHBIX
IIKOJIbHBIX TUCIUILINH U BbI3bIBAIOIIEH CYOBEKTUBHBIE TPYJHOCTH Y MHOTHX IIKOJIbHUKOB,
npudemM 0o0Jiee BCEro — MpH PelIeHUH PacueTHBIX 3a/ad.

VY oOyuaromuxcsi ¢ 0a30BbIM YpPOBHEM MOJITOTOBKH C(OpMHUpOBaHA CHOCOOHOCTH
OCMBICITUBATh CBSI3W MEXKY MOHATHSIMHU, U OHM 00JIa[Jal0T HABBIKAMH CaMOCTOSITEIbHOU
pabotbl. s paboThl ¢ AaHHOW KaTeropued o0OydarolmuXcsi MOXKHO MPaKTUKOBATh
XUMUYECKUE 3aJaHus «0a30BOro» ypOBHSA CJIOKHOCTH. OTH 3aJaHUSl HE3aBHUCHMO OT
¢dbopmaTa, B KOTOPOM OHU MPENICTABICHBI, OPUCHTHPOBAHBI HA MIPOBEPKY YCBOCHHUS TOJIBKO
OJIHOTO WJIM JIBYX OJJIEMEHTOB cojepkaHus. OJHAKO KX BBIIOJHEHHE MPEAIojaraer
00s13aTeNbHBIA M TINATEIbHBIA aHAINW3 TEKCTa (OPMYJIUMPOBKUA YCIOBHS 3aJaHUs U
0o0lymMbIBaHUE €ro XuMudeckoil cytu. Kpome Toro, oHu Tak e, Kak M 0oJiee CII0XKHbIE
3aJlaHus, TpeOYIOT NMPUMEHEHHS 3HAHWA B CUCTEME, a HE TOJbKO NMPUMEHEHUsS 3apaHee
MOJITOTOBJICHHBIX 11A0JIOHOB.

OOyuaroiyecs ¢ MOBBIIIEHHBIM YPOBHEM IMOJTOTOBKH YMEIOT 0000IaTh, BBIIEISATH
IJIaBHOE, OTHICKUBATh HEIIA0JIOHHBIE PEIICHUs], COYETAIONME 3HAHUE TEOPUU C YMEHUEM
IPUMEHSTH €€ B PEIICHUH MPAKTUUECKUX 3a/1ad. 3ajlaHus JIsl paboThl ¢ O0YYaArOIIMMUCS
JAHHOW TPYNIbl  MPEAYCMAaTPUBAIOT BBIMIOJHEHUE Pa3HOOOpa3HbIX JEHCTBUU TIO
MPUMEHEHUIO 3HAHUM B U3MEHEHHOW, OOHOBJICHHOW CUTyaluu (Hampumep, JJis aHaiu3a
CYIIHOCTH W3YYEHHBIX THUIIOB peaKiuii), a Takxke CcHOPMUPOBAHHOCTh YMEHUU
CHUCTEMaTU3UPOBaTh U 0000IIaTh MOJyYeHHBIE 3HaHUA. B sk3ameHanonHoi padore 2021
r. Oblla MpeUIokKEeHa TOJIBKO OJHA PA3HOBUIHOCTh ATHX 3aJaHUN: HA YCTAHOBJICHUE
COOTBETCTBUS MTO3UIIMH, MPE/ICTABICHHBIX B IByX MHOXKECTBAX.

Jlnst o0yyaromuxcsi, KOTOpble HalleJIeHbl Ha BBINIOJHEHUE 33JJaHUN BBICOKOTO YPOBHS
CJIOKHOCTH C Pa3BEPHYTHIM OTBETOM, IMPEAYCMATPUBAIOMIMX KOMIUIEKCHYIO MPOBEPKY
YCBOEHHUSI Ha YTIIyOJIEHHOM YPOBHE HECKOJILKUX (JIBYX U 00JI€€) 2JIEMEHTOB COJICP>KaHUS U3
Pa3IMYHBIX COJACPKATEIBHBIX OJIOKOB, HEOOXOJIMMO BIAJETh YMEHUSMU YCTAaHABIIMBATH
MPUYUHHO-CJIEJICTBEHHBIE CBSI3M MEXY OTHAEJIbHBIMHU 3JIEMEHTaMU 3HaHUW (Hampumep,
MEXIy COCTaBOM, CTPOCHHEM M CBOWCTBAMH BENIECTB), (HOPMYyIUpOBaTh OTBET B
OIPEAETIEHHOM JIOTUKE C apTyMEHTAlMEN CACIAHHBIX BBIBOJOB U 3aKJIFOYEHUM.

OOyuaroiuecs ¢ TOBBINICHHBIM YPOBHEM TOJATOTOBKM HEPEAKO Ha JK3aMeHe
UCIIBITHIBAIOT ~ CYIIECTBEHHBIH JEPUIIUT BpeMeHH. BkitoueHne B TeMaTUYECKHE
KOHTPOJIbHBIE U CaMOCTOSITENIbHBIE PAa0O0THI 33aJlaHUl B TECTOBOU (hopMe C COOIIOJICHUEM
BPEMEHHOTO pEeXMMa, T[O3BOJIUT YyYallUMCsi Ha DJK3aMeHe Oojee paluoHaIbHO
pacrnpenensiaTb CBOe BpeMsi.

Jns >¢pdexTuBHON moarotoBku odOydvarouuxcss k EI'D mo xumuum HeoOXoaumo
COBEPILIEHCTBOBATH MTPOLIECC MPENOJaBaHUs: aKTUBHEE BKIIOYATh B yUE€OHBIN IpoLiece Uaeu
nuddepentiupoanHoro odydenus (nuddepeHunaus TpedboBaHUM B Ipolecce 00yUeHuUs,
Pa3HOYPOBHEBBIA  KOHTPOJb);  HMCHOJIb30BaTh  MpaKTUYECKHEe  pa3paboTKH  TIO

54



WHIUBUyaTn3aliui  oOydeHHs (CO3MaHME WHIWBHIYAIbHBIX MOAYJIEH 0OydeHus),
YYUTBHIBaTh PEKOMEH/IAINN TICUXOJIOTOB IO OPraHU3alii YCBOSHUS H T.1I.).

JuddepeHnnpoBaHHbIN TIOIX0 aKTyaJbHO HCIIOJIB30BAaTh HE TOJHKO B paboTe Ha
ypOKe, HO | IIPH MTOA00pe TOMAITHUX 3a/IaHUi U 3aIaHUH, IPEIIarafoIInuXcs MPU TeKyIIeM
KOHTpOJIEe (KOHTPOJIbHBIE, TPOBEPOUHBIC, TUATHOCTHUECKHE PAOOTHI).

O¢ddexTuBHBIM  MeXaHU3MOM  JTU(DPEepeHIIMPOBAHHOTO  OOy4YeHHs  SIBISIETCSA
OpraHM3aIisl BHEYPOUHOW JEATCIBHOCTH, pa3BHBAIOIICH CaMOCTOSITEIBHOCTh W
TBOPUYECKYIO aKTUBHOCTh OOYYAIONIUXCS, KaK OTCTAIONIMX B W3YYCHHH IMPOTPAMMHOIO
MaTepuaia, Tak U IPOSBISIONINX HHTEPEC K MPEeIMETY.

4.2. PekoMeHIAUMHM 10 TeMaM JJsi 00CY)KIeHHsI HA MeTOANYEeCKHX 00beIuHEeHUsIX
yunTejei-npeAMeTHUKOB, BO3MOKHbIE HANIPABJIEHUs NMOBbINIEHNSI KBAJIU(PUKANH

Jliis 06cyX1eHns: Ha METOJUYECKIX O0BEAMHEHUAX YUUTENIEeH-TIPEIMETHUKOB MOKHO
PEKOMEHIOBATh 3a/IaHMSI/TEMBI, MPU BBITOJIHEHUH KOTOpBhIX ywyacTHukamu EI'D 2021 r.
OBLIM TOMYILEHBl TUITMYHBIE OIIUOKH, 10JI1 KOTOPBIX CTATUCTUYECKH 3HAYMMA!

— DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCICHHUS W BAJEHTHOCTh XWUMHYECKHX
JJIEMEHTOB;

— XapakTepHbIE  XMMHUYECKHE  CBOMCTBA  IPENEIBHBIX  OJHOATOMHBIX W
MHOTOATOMHBIX CHUPTOB, (PeHosia. XapakTEepHblE XUMHUYECKHE CBOWCTBA AaJIbJIETHJIOB,
IpENeNbHbIX KapOOHOBBIX KHUCJOT, CIOXHBIX 3(QHUpoB. OCHOBHBIE CIOCOOBI MOITYYEHUS
KHUCJIOPOJICOJIEPKAITUX OPraHUuYECKUX COSTMHEHU (B J1abopaTopun);

— XapakTepHble  XMMHYECKME  CBOWMCTBA  a30TCOJACPXKAIIUX  OPTaHUYECKHUX
COEIMHEHUI: aMMHOB U aMUHOKHUCJIOT. BHOJIOTHYECKN BayKHbIE BEILECTBA: KUPHI, OCIKH,
yraeBOJIbl (MOHOCAXapUAbl, IUCAXapuIbl, MOJUCAXAPU/IBI);

— CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB;

— Peaknuu, nmoATBEpKIAONIME B3aMMOCBA3b PA3JIMYHBIX KJIACCOB HEOPTAHUYECKHUX
BEILIECTB;

— Peaknuu, noaTBep:KAarOIIKE B3aUMOCBS3b OPTaHUYECKUX COCTUHEHU.

Pacuétel ¢ ucnosb30BaHNEM MOHATHN «PAaCTBOPUMOCTBY, «MAaccoBasi J0JIs BEIIECTBA
B PacTBOPE».

4.3. Anpec pa3MeuleHuss Ha HHGOPMANMOHHBLIX HHTepHeT-pecypcax OHNB
(MOaABEIOMCTBEHHBIX YYpeXKAeHHIl) B HEH3MEHHOM WM PACIHIMPEHHOM BHJe
IPUBEJEHHBIX B  CTATHCTHKO-AaHAJIMTHYECKOM  OTYeTe pPeKOMEeHJAUMH 10
COBEPLICHCTBOBAHMIO MPENOJABAHUs YU4eOHOI0 npeaMera Ui Beex 00y4arImmxcs, a
TaK/Ke 10 OpraHu3annu 1M depeHIUPOBAHHOrO0 00y4eHHsl IKOJIbHUKOB C PAa3HBIM
YPOBHEM IpeIMETHOH NMOATr0TOBKH

https://drive.google.com/file/d/1owlrEghZ99XsfaJ2wqNegQ200RKCdjej/view

http://rcmko.ru/statistiko-analiticheskie-otchety

55


https://drive.google.com/file/d/1owlrEghZ99XsfaJ2wqNegQ2OQRKCdjej/view
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Pasznean 5. Illpennoxenus B JOPOKHYIO KAPTY no pa3zBuTHIO periOHAJILHOM
CHCTeMBbI 00pa3oBaHus

5.1. Anamu3 3¢¢eKTUBHOCTH MepPONPUSATHI, YKa3aHHBIX B TMPEII0KEHUSIX B
JAOPOKHYI0 KAPTY MO Pa3BUTHIO PErHOHA/IBLHOI cucTeMbl 00pa3oBanusi Ha 2020-2021r.

Tabauya 2-12

Ilokazarenu
(mara, popmar, mecto

BriBo1b1 00 3¢ (heKTUBHOCTH
(WM ee OTCYTCTBUHM),
CBUJICTEIILCTBYIOIIHE O BBIBOJIAX (DAKTHI,
BBIBOJIBI O HEOOXOUMOCTH

opranuszoBaHHbie [ BY
«PIIMKO» coBmecTHO €
npencenarensimu 11K.

I'bBY «PLIMKO»

JlaHHOE MeponpusiTHe
BKJIFOUAET MPOXOKIECHUE
0J1aHOYHOTO
TECTHpPOBaHUS B opMaTe
EI'D ¢ nensio
ONpeIeTIeHUs] COCTOSIHUS
MpeAMETHON 00y4eHHOCTH
IeJarorm4ecKux
pabOTHHKOB,
MIPETeHIYIOIINX BOUTH B
coctas 11K, a Takxe

No Haszsanue meponpusrus
MIPOBEJICHUS, KAaTerOpUs KOPPEKTUPOBKU MEPONPUATHUS, ETO
y4aCTHHKOB) OTMEHBI WJIK O HEOOXOTUMOCTH
IPOJOHKEHUS TPAKTUKU MOT0OHBIX
MEPONPUATHN
1 | OOyuenue mo Hos6ps-/lexabpb [ToBbIIeHHEe MPohecCHOHATBLHOTO
JOTIOJTHUTEIbHOU 2020 rona MacTepCTBa, COBEPIIEHCTBOBAHNE
npodeccuoHanbHOI I'bY «PLHMKO» MPAKTUYECKUX HABBIKOB U YMEHUH,
porpamMme HOBBIILIEHUS OOHOBJIEHHE TEOPETUUECKUX U
KBaIM(PUKALUU [Iporpamma pa3paborana | NpaKTUYECKUX 3HAHUN B COOTBETCTBHUH C
«MeToaudeckue u coBmecTtHO ¢ TAOVY JIIIO | MOCTOSHHO MOBBIMIAIOITAMHUCS
coJiepKaTebHbIe «MHCTUTYT pa3BUTHS TpeOOBaHUSMU TOCYIAPCTBEHHBIX
O0COOCHHOCTH JIEATEIBHOCTH | 0OpazoBaHus PecniyOnmku | 00pa3oBaTEbHBIX CTaHAAPTOB.
JKCTepTa peruoHaIbHOM Tarapcrany, KoTopas
IIPEAMETHON KOMUCCUH IIPA | COAEPKUT MOAYJIb B Oo6nosnenue u poranus cocrasa [1K.
MPOBEACHUU o0BeMme 18 yacos
rOCyAapCTBEHHOW UTOrOBOM | «MeToauKa MpOBEPKH U YMeHbILIEHHE KOIUYECTBA MMOJaHHBIX
aTTeCTalluN». OILICHKU 3a/IaHUM C amneUISIUOHHBIX PadOT U KOJIMYECTBa
Pa3BEPHYTHIM OTBETOM. YZIOBJIETBOPEHHBIX, YTO MOJATBEPHKIAET
Crenuduka u e1uHble 00BEKTUBHOCTb U COTJIACOBAHHOCTh
MOJXOMbI K IIPOBEPKE paboTsl skcniepToB I1K.
3a/laHUH C pa3BEPHYTHIM
OTBETOM I10 IPEAMETY». HeoOxonuMo npoioikeHne NpakTuKu
NOJJOOHBIX MEPOIPUSATHIH.
MyHuunanbHbIe
o0pa3oBaHMs: YUUTEISA
MpeAMETHUKHU, KaH/IU1aThl
B OKCIIEPTHI.
2 | OOyuaronue ceMMHApHI, Hexabps 2020 rona [ToBbIieHNE MPOhecCHOHATBHOTO

MacTepCTBa, COBEPIICHCTBOBAHHUE
IPAaKTUYECKUX HABBIKOB U YMEHHI,
OOHOBJIEHHE TEOPETUUECKUX U
MPAaKTUYECKUX 3HAHUH B COOTBETCTBHUHU C
MOCTOSTHHO TTOBBIIAIOIITIMHUCS
TpeOOBAHUAMH rOCYIAPCTBEHHBIX
00pa3oBaTENbHBIX CTAHAAPTOB.

Oo6noBenue u potarus cocrana [1K.

VBeanueHne KoandecTBa BBIITYCKHUKOB,
nonyuyuBmux 80 6amioB u 6onee.
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IToxazarenu
(mara, hpopmat, MmecTo

BriBogs! 00 3¢ exkTuBHOCTH
(w1 ee OTCYTCTBHH),
CBHUJIETEIILCTBYIOIINE O BHIBOJAX (DAKTHI,
BBIBOJIBI O HEOOXOJMMOCTH

No Haszsanue meponpusarus
MPOBEACHUS, KaTeropus KOPPEKTUPOBKU MEPONIIPUSITHS, €TO
Y4aCTHHKOB) OTMEHBI HJIK 0 HEOOXOIMMOCTH
MIPOJIOJIKCHHSI PAKTUKH TTOTI00HBIX
MEpOIPUATHI
MIPOBEPKU UX 3HAHUU YBennueHue KOIM4ecTBa BbIITYCKHUKOB,
HOPMAaTHBHBIX noyyuBiux 100 6amios.
nokymentoB OUIIH, VYBenuuenue cpeanero 6amia EI'D.
ONPEIEIAIOIINX
CTPYKTYPY U COAECpKaHUE | YMEHBIIEHUE KOJIMYECTBA MOJaHHbIX
KM EI'D no aneJUIAIIMOHHBIX pabOT M KOJNYECTBA
COOTBETCTBYIOILIEMY YOBJIETBOPEHHBIX, YTO MOATBEPKIAET
MpeaMETY. 00BEKTUBHOCTH M COTJIACOBAHHOCTh
pabotsl akcrieproB T1K.

MyHununanbHble
00pa3oBaHMs: yUUTENS HeoOxoaumo npo1oykeHne npakTuKu
MPEAMETHUKHU, KAaHIUATHI | MOAOOHBIX MEPOTIPUSATHH.
B DKCIIEPTHI.

3 | O0yyaronue ceMUHaApPHI IO Oxts0pb-/lexadbpb OOMEH OTBITOM I10 MCTIOIH30BAHUIO
pesynbratam ' MA 2020 rona | 2020 roxa 3 (PEKTUBHBIX TEXHOJIOTUH U TIPAKTUK
Y TIOJITOTOBKE 00 yUYaOITUXCSI npu noaroroske k ['MA.
k 'HA 2021 roga mist OO MyHununaabHbIe
MYHULIUIIAJIBHBIX oOpaszoBanus PT: PMO, VBeMueHne KOJIM4YeCTBa BbIITYCKHUKOB,
obpazosanuit PT ¢ nanbonee | LIMO, yuurens nosryunBmux 80 6ayioB u Ooee.
HU3KHUMHU pe3ylbTaTaMu B VYBenuueHue KoIM4ecTBa BbIITYCKHUKOB,
pamkax KoopanHalimoHHOro nosyuuBmux 100 6amioB
coBeTa npu MuHucrepcTse YBenuuenue cpeanero 6amna EI'D.
oOpa3zoBanus u Hayku PT no
U3y4EHHIO Y4eOHO- HeoOxoaumMo npo1omKkeHne npakTUKu
METOINYECKON M0/I00HBIX MEPOIIPUATHI.
JIEATETbHOCTH

4 | OGyuarome ceMuHapsl 1iig | B Teuenue roga [ToBsieHNE MPOPECCUOHATBHOTO

YUUTEIEH XUMHHI
PecniyOnuku Tarapcran
«IloBpImeHne KauyecTBa
rmoaroTosku k I MA 1o
COOTBETCTBYIOLIEMY
yueOHOMY IPEAMETY»

MacTepCTBa, COBEPIICHCTBOBAHUE
NPaKTHYECKUX HABBIKOB U YMEHUH,
OOHOBJIEHHE TEOPETUUYECKUX U
NPaKTHYECKUX 3HAHUH B COOTBETCTBHH C
MOCTOSTHHO MOBBIIIAIOIIUMHUCS
TpeOOBaHUSIMH rOCYAaPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIaPTOB.
Ob6cyxnenne ocoOeHHOCTEH
oopmiteHHs paboT, aHATH3 TUITMYHBIX
3aTPyJHEHUI BBITYCKHUKOB JIJIs
KOPPEKTUPOBKH COJICPIKAHHS U METOINK
00ydeHus 00y4aromuxcsl.

VBenuueHne KOJTMYECTBA BhITYCKHUKOB,
nonyuyuBmux 80 6amioB u 6onee.
VBenuueHne KOJTMIECTBA BhITYCKHUKOB,
nonyuyuBmux 100 6amios.

VYBenuuenue cpennero 6amra EI'D.
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Haszsanue meponpusarus

[Tokazarenu
(mara, hpopmat, MmecTo
MIPOBEICHUS, KATETOPHUS
YYaCTHHUKOB)

BriBogs! 00 3¢ exkTuBHOCTH
(w1 ee OTCYTCTBHH),
CBHUJIETEIILCTBYIOIINE O BHIBOJAX (DAKTHI,
BBIBOJIbI O HEOOXOUMOCTHU
KOPPEKTHUPOBKU MEPOIPUATHS, €TO
OTMEHBI HJIK 0 HEOOXOIMMOCTH
MPOAOIDKEHHSI TPAKTUKH MOTOOHBIX
MEpOIPUATHI

VMeHbLICHHE KOJINYECTBA MOJaHHBIX
aneJUIUOHHBIX Pa0OT U KOJIMYECTBA
YAOBJICTBOPCHHLBIX, YTO IMOATBCPKIAACT
OOBEKTHBHOCTh M COTIIACOBAHHOCTh
pabotsl skcrieproB 11K

Heo6xoa1Mo npoJ0IKeHHEe IPAKTHKH
0JOOHBIX MEPONPUATHI HE MeHee 1
pasa B KBapTal.

OuHble ceMHHapHI I
npencenarenen [IK
cyonexToB Poccuiickoit
®denepanuu,
opranu3oBanHbix ®I'bHY
«DOUIT»

Mapt-Anpenb
2021 roga

[Ipencenarenu 11K

[ToBeIIenue MpodeccHoHaIbLHOTO
MAacTepCTBAa, COBEPIICHCTBOBAHUE
NPaKTHYECKUX HABBIKOB U YMEHUH,
OOHOBJIEHHE TEOPETUUECKUX U
NPAaKTHYECKUX 3HAHHM.

HeoOxoaumo npo1oykeHne npakTuKu
NOJ0OHBIX MEPOTIPHSITHIA.
YMeHbIIEHHE KOJIMYEeCTBA IMTOAaHHBIX
aNeJULIIMOHHBIX Pa0OT U KOJIMYECTBA
YIIOBJIETBOPEHHBIX, YTO MOJITBEPKIACT
00BEKTHBHOCTD U COTJIACOBAHHOCTh
paboTsl 3kcrieproB I1K.

OOyuaroniuii ceMHHAp IS
skcneptoB 1K o
COTJIACOBAHUIO OLICHUBAHUS
3a/1aHUI C pa3BEPHYTHIMHU
otrBetamu «CoryiacoBaHue
MOJIXOJIOB K OIICHUBAHUIO
9K3aMEHAIIMOHHBIX PadOT
yuactHukOB ['MA mo
o0pa3oBaTeNbHbIM
porpaMMaM OCHOBHOTO
00IIero u cpeHero 00IIero
00pazoBaHU»

Mapt-Anpenb
2021 rona

I'bBY «PLIMKO»
[Ipencenarenu 1K

JIaHHBIN LUK
o0yyarolux CEMUHAPOB
HalleJieH Ha o0ecrieueHue
MIPUMCHCHHSI STUHBIX
COTJIACOBaHHBIX
MIPUHIIMAIIOB U TIOJIXO/I0B K
OIIEHUBAHUIO
9K3aMEHAIlMOHHBIX padboT
yuacTHuKOB [ A.
[IporpamMma BkIItOUaET
MOJIYJIU TIO BOTIPOCaM
B3auMoercTeus PLIOU ¢
[IK Pecniybnuku
TarapcTtan, HOpMaTUBHO-
MIPaBOBOMY 00€CTIEUEHHUIO
nestenbHocTH 11K, a
TaKk)ke KBaTU()UKAITMOHHOE
ucneiTanue «IIpoBepka u
OlIeHHBaHHE 00pa3L0B
9K3aMEHAIIMOHHBIX
padoTy.

[ToBeIIeHue MPOQEecCHOHATHLHOTO
MAacTepCTBa, COBEPIICHCTBOBAHHUE
NPAaKTHYECKUX HABBIKOB U YMEHUH,
OOHOBJIEHHE TEOPETUUECKUX U
NPAaKTUYECKUX 3HAHUH B COOTBETCTBHUHU C
MOCTOSTHHO TTOBBIIAIOITIMHUCS
TpeOOBAHUSAMH rOCY1aPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHAAPTOB.

B03MOXXHOCTE TPOTHO3UPOBATH
COTJIACOBAHHOCTH IIPU OLIECHUBAHUU
Pa3BEPHYTHIX OTBETOB.

[TyTu pemenust npo6iieM TpeTbei
IIPOBEPKU HA OCHOBE aHAIIN3a
onieHuBaHus padot B 2020 roxy.

VY MeHbIIeHHE KOIMYECTBA ITOJAHHbBIX
aneJUISIUOHHBIX pa0oT U KOJIMYecTBa
YZIOBJIETBOPEHHBIX, YTO MOATBEPKIAET
00BEKTUBHOCTh M COTJIACOBAHHOCTh
pabotsl skcniepros [1K.

Heo6xoauMo mpoaomkeHne NpakTUKU
M0JI00HBIX MEPOIIPUSATHH.
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IToxazarenu
(mara, hpopmat, MmecTo

BriBogs! 00 3¢ exkTuBHOCTH
(w1 ee OTCYTCTBHH),
CBHUJIETEIILCTBYIOIINE O BHIBOJAX (DAKTHI,
BBIBOJIBI O HEOOXOJMMOCTH

B ®I'bHY «®UIIN» no
JIOTIOJTHUTEIIbHOU
npodeccuoHanbHOM
nporpamme JJis
npejacenarenei u HKCIepToB
MPEAMETHBIX KOMUCCUI
«ITonroroBka 3kcrepToB
PErMOHAIILHON IIPEIMETHON
KOMHCCHH MPU ITPOBEACHUHN
roCyIapCTBEHHOW UTOTOBOM
aTTeCTaluu 10
00pa3oBaTeNbHBIM
porpammam CpeaHero
o01ero 0Opa3oBaHus MO
PEAMETY»

[Ipencenarenu 11K,
BEJyIIHME U CTapUINe
skcneptsl 11K

No Haszsanue meponpusarus
MPOBEACHUS, KaTeropus KOPPEKTUPOBKU MEPONIIPUSITHS, €TO
Y4aCTHHKOB) OTMEHBI HJIK 0 HEOOXOIMMOCTH
MIPOJIOJIKCHHSI PAKTUKH TTOTI00HBIX
MEpOIPUATHI
7 | IloBbimenue kBanudukanuu | B Teuenue roga [ToBriIeHNE TPOPECCHOHANTBHOTO

MacTepcTBa, COBEPLIEHCTBOBAHHE
NPAaKTUYECKUX HABBIKOB U YMEHHIA,
OOHOBJICHHE TEOPETUYECKUX U
IIPAKTUYECKUX 3HAHUN B COOTBETCTBUH C
HOCTOSIHHO MOBBIIIAIOLUMHUCS
TpeOOBAHUAMH rOCYIAPCTBEHHBIX
00pa30BaTeNIbHBIX CTaHAAPTOB.
YMeHblLIEHHE KOJIMYECTBA II0JaHHBIX
aneuIALMOHHBIX pabOT U KOJINYECTBa
YZI0BJIETBOPEHHBIX, YTO MOATBEPIKIAET
00BEKTUBHOCTb U COTJIACOBAHHOCTh
pabotsl skcnieptoB I1K.

Heo6xoa1uMo npofomkeHe NpakTUuKU
M10JI00HBIX MEPOIIPUATHH.

5.2. llpennoxenus B 10poxuyto kapty Ha 2021-2022 y4yeoHblii roa

5.2.1. TloBbrmuenue kBamupuxarmu yuutenet B 2021-2022 yu.r., B Tom uncie yuuteneirt OO
C aHOMaJbHO HU3KUMHU pe3ynbratamu EI'D 2021 r.

Tabauya 2-13

Ne Tema nporpammsr 110 Kpurepun otdopa OO, [Tepeuens OO (yka3atb
(MOBBILIEHUS KBATU(PUKALINN) yuuTeneit st o0yueHus 1no KOHKPETHO), YUUTes
JAHHOW IporpaMMme (Harpumep, | KOTOPBIX PEKOMEHIYIOTCS
OO c aHOMaJIBHO HU3KUMHU Ui 00y4YeHHs 10 JJaHHOM
pe3yJbTaTaMH WM BCE YUUTENs porpaMMm
10 y4eOHOMY MpeIMETy U T.11.)

1 | AkryanbHble IPOOIEMBI ITo xputepusm, pazpadbotanabiM | [1o criMcky, yTBEpKJIEHHOMY
MPEernoIaBaHus XUMHUU Ha MunucrepcTBOM 00pa3oBaHus U | MUHHCTEPCTBOM
COBPEMEHHOM 3Tane pa3BUTH Hayku PecniyOonuku Tatapctan | 0Opa3oBaHUS M HAYKU
o0pa3oBaHUs Pecny6nuku Tarapcran

2 | lHHOBaIIMOHHBIE TIOJXO/IBI B ITo kputepusm, paspadotanubiM | [1o criucky, yTBepKIEeHHOMY

MIperoJaBaHuH MPEAMETa
"Xumus"

MunucrepcTBOM 00pazoBaHus U
Hayku Pecniyonuku Tarapcran

MuHucTepCTBOM
0o0pa3oBaHMs U HAYKU
PecniyOnuku Tarapcran
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5.2.2. IInanupyemMble Mepbl METOJUYECKON MOMICPKKU M3YyUEHHs] YUYEOHBIX MPEAMETOB B
2021-2022 y4.r. Ha PETMOHATBFHOM ypOBHE, B ToM umcie B OO ¢ aHOMaabHO HU3KHUMH

pesynbratamu EI'D 2021 1.
Tabruya 2-14

Ne Hara Mepornpusitue
" | (mecsay) (yKazams memy u OpeaHu3ayuio, KOmopas niaHupyem npoeeoerue Meponpusimusi)
1 Maprt CemuHap «O moAaroToBKe BhITYCKHUKOB 9, 11 Ki1acCOB kK rocy1apCTBEHHOM UTOTOBOM

2022 roga | arrecrauuu 2022 rona no XuMUn»

PazpaboTka METOJMUECKUX PEKOMEHAAUH I Ie1arorHueckuX pabOTHUKOB 110
B teuenue
2 rona MPEToIaBaHMI0 YUeOHBIX peaMeToB ¢ yuetoM ananusa BIIP, TUA (TAOY AIIO
«MHCcTUTYT pa3BuTHs oOpa3oBanus PecniyOnuku TaTapcrany)

5.2.3. [Inanupyemble KOPPEKTUPYIOUIUE TUATHOCTUYECKHE PabOThI C YYETOM PE3yJIbTaTOB
EI'D 2021 r.

B IBY «PecnyOnuKkaHCKMI UEHTP MOHHUTOPUHIAa KadecTBa OOpa3OBaHMS»
IPENIOCTABISIOTCS YCIAYTM IO TPEHHUPOBOYHOMY TECTUPOBAHUIO C WHIUBUIYAIbHBIM
aHAJIM30M PE3yJIbTaTOB Il MOATOTOBKK oOywaromuxcs K EI'D mo moboMy mpenmMery.
Kpome s3toro, mpoBoasTcs BeOMHAphl Uil y4YUTeled M OOydaroumuxcsl Mo BOIpocaMm
noarotoBku K ' MA. Peamusyrorcs npoektsl «Illkama ycnexa» n «100 u3 100», B pamkax
KOTOPBIX BEAYLIMMHU OKCIEPTaMU MPEAMETHBIX KOMHUCCHU pAaCKpPBIBAIOTCS CEKPETHI
ycnemHo noarotoBku k EI'D, npeanaraercs cTparerus BHITIOJHEHUS 3aJaHU 6a30BOro
ypoBHs EI'D, 3amaHuil NMOBBIIIEHHOIO W BBICOKOTO YPOBHEH CIIO)KHOCTH, ITPOBOJIUTCS
paz00p TUIMUYHBIX OIHUOOK.

Jlnarnoctuueckoe TectupoBanue oOydarommuxcs 8, 10 kiaccoB B paMKax IpOBEACHUS
aHalln3a JaHHBIX 00 0Opa30BaTENIbHBIX pPE3yJbTaTaX BHEUIHUX COIMAJIBHBIX YCIOBUSAX
paboThI KO, B IKOJIAX C HU3KUMHU Pe3yJIbTaTaMy OOYUYEHHs ¥ IKOJI, (PYHKIMOHUPYIOIIHUX
B HEOJIArONpHsTHBIX COLIMAJIBHBIX YCIOBHIX C YUETOM KPUTEPUEB U MTOKA3ATEIIEH.

5.2.4. Tpaucnsamus >¢pdeKkTuBHBIX neaarornueckux mpaktuk OO ¢ Hambosee BHICOKUMU

pesynbTatamu EI'D 2021 T.
Tabauya 2-15

Meponpusrue
Ne (Af[ei:za ) (vkazamo gpopmam, memy u op2anuzayuro, KOMopas RAAHUPYem npogeoeHue
4 Meponpusimusi)
YTBepxk/IeHUE CTaXXKUPOBOUHBIX IIJIOLIAJOK — 00pa30oBaTeIbHBIX OpraHu3aluil ¢
StBaps BBICOKMMH 00pa30BaTeIbHBIMU PE3YyIbTaTaMU, MPUB/IEKAEMBIX K OPraHu3aliin
1 2022 rona 00pa30BaTeNbHBIX U IPOCBETUTENIbHBIX MEPOIIPUATHH, B TOM YHCJIE K OpraHU3aluu
0o0y4deHus Mo MporpaMMam MOBbIIIEHUS KBadupukanuu (MuHucTepcTBO 00pa30BaHUs
u Hayku Pecniy6nuku Tarapcran)
B TeucHie [TpuBreyeHune cTaXXKMPOBOUHBIX UIOIIA/IOK, YTBEPK/IEHHBIX B 1.1, K OpraHu3anuu
2 rona 00pa30BaTeNbHBIX U IPOCBETUTENIBHBIX MEPOIIPUATHH, B TOM YHCIIEe 00yUYEHUS 110
nporpaMMam nosblieHus kBanudukanuu (opranuzanuu JAI10)
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COCTABHUTEJIN OTYETA:

- MunmnctepcTBo oOpa3zoBanus u Hayku Pecmyonmku Tatapcras,

- I'bY «PecnybnvkaHCKUii IEHTP MOHUTOPUHTA KauecTBa 00pa30BaHuUsy,

- TAOY AI1O «UucTuTyT pa3Butus oopasoanus Pecrybnuku TaTapcTany.

OTBETCTBEHHBIN
CIICI[UAJIHCT,
BBIIOIHSABIINN aHAIA3
pesyabsTaToB EI'D mo
XAMUHA

®UO, mecTo pabOTHI, TOKHOCTb,
y4eHasi CTeTeHb, YYEHOE 3BaHUE

[Ipunanyies;xkHOCTH
CHenuanucTa K
perunonansHou [1K o
npeaMerty (Ipu HATHYUN)

Bbopucesuu Cranucnas Bnagumuposuuy,
®I'BOY BO «Kazanckuii HamOHAIBHBIN
HCCIIEA0BATEIBCKUMN TEXHOIOTHUECCKUM
YHHUBEPCUTET, TOLEHT Kadeapsl
HEOPraHUYeCKOU XUMUU, KaHIUIAT
XUMHUYECKHUX HaYK

IIpeoceoamens
npeoMemHol KOMUCCUU
Pecnybnuxu Tamapcman no
Xumuu

Kynposa Cernana AnekcaHpoBHa,
I'BY «PecnyOnukaHCKHii IEHTP
MOHHUTOPHHTa Ka4yecTBa 00pa30BaHUs»,
HayaJIbHUK OTAEJIa METOUYECKOTO
COMPOBOXKICHHS OLICHOYHBIX MTPOLIETYP

OmeemcmeenHulil
cneyuanucm PLIOU,
KOOpOuHamop pabomul
npeomemuulx komuccuti PT

CrenuanmcThl,
MPUBJIEKaEMbIE K
aHaAJIN3y pe3yJbTaTOB
EI'D no xumun

Adanaceesa ['to3enus Kabuposna, ['BY
«PecnyOMKaHCKUN TICHTP MOHUTOPUHTA
KadecTBa 00pa3oBaHUsA», 3aMECTUTEITh
JMPEKTOpa

lNazuzynnuna I'yzens NU6parumoBHa,
I'BY «Pecny0nukaHCcKuii IEHTP
MOHHUTOPHHIa KayecTBa 00pa30BaHUs»,
CTapUIMil METOAMCT OTJIENA
METOANYECKOTO COIPOBOXKICHUS
OLICHOYHBIX MTPOLIENYP

[Tapaduera ['ynpHapa XanunseBHa, [ BY
«PecnyOnrKaHCKUN IEHTP MOHUTOPUHTA
KauecTBa 00pa30BaHUs», CTAPIINMA
METOAMCT OT/eNIa METOJUIECKOTO
COMPOBOYKAECHUS OLEHOYHBIX MPOUEAYP

IOroBa Jlaga HukomaeBna, ' bY
«PecnyOMUKaHCKUN IEHTP MOHUTOPUHTA
KauecTBa 00pa30BaHUs», 3aBEAYIOMIAs
CEKTOPOM CTATUCTUKHU

bproxanoBa Mapuna BenanbeBHa, I bY
«PecnyObnukaHCKU IEHTP MOHUTOPUHTA
KayecTBa 00pa30BaHMs», CTApIINA
METOAMCT OTJeNa OLEHKH KayecTBa
o0Opa3oBaHUs
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