XaHKaANCKUH MYHULIMIAJIbHBIA OKPYT

AHanuTuyeckas CIpaBKa COCTABJICHA JJIsI MyHUIUMIIAIBHOTO 00pa30BaHUs
no pesyjbraram npoBeaeHuss B 2023 roay CleAYIONIMX OLEHOYHBIX MPOLEAYP:
€IMHOT0 TOCYAapCTBEHHOI0 3K3ameHa (fnanee — EI'D) u quarHoctuyeckoi paboThbl
(manee — J1P) mo npeameTam.

Anamu3 pesynapTaToB BbIONHEHUS EI'D m JIP BwisiBUAI mpoOiiemMHbBIC
BOIIPOCHI, HA KOTOPbIE HEOOX0AUMO 00paTUTh 0CO00€ BHHUMAaHHUE MPU MOJATOTOBKE
obOyuaroruxcs B 2023-2024 yueObHOM TOTY.

BriBoibl M peKOMEHANMM, MPEICTABICHHBIE B CIpPaBKe, JOJDKHBI OBITh
JIOBEICHBI JIO BCEX 3aMHTEPECOBAHHBIX JIMI] B 00pa30BaTEIbLHOM IPOIIECCE.

XumMusa

EID

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnuuecTtBo yuactaukos EI'D % ot obmiero yncna
0 y4eOHOMY MPEIMETY YYACTHUKOB B PETHOHE
XaHKaWCKUI MYHHUIMITATBHBIH OKPYT 6 0,6

OcHoBable pe3ynbTarel EI'D 1mo xumMun B XaHKaICKOM MYHHIUIIAIBHOM
okpyre B 2023 romy mnpeacraBieHbl Ha pucynke 1. B 2023 romy B
oOpa3oBarenbHbIX opranmzanusax (gaiee — OO) MyHuUIUNaauTeTa HE OBLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

100

50 33,33 33,33

0

H HUXe MUHUManbHoro 6anna OT MUHUManNbHoro Ao 60 6annos

ot 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbIe pe3ynbTaTel EI'D o xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHSI KOTOPHIX B XaHKalCKOM MYHHIIMITAJILHOM OKpYyre HE MPeooJieln
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHst — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bbicokoro ypoBHs — 10-

! B3BeleHHBIA OPOLEHT BBIIOJIHEHHS — CyMMa 6ajIoB [0 Ka)KIOMY 3aJaHUIO B TPYyMIE / HA KOJHYECTBO
YYaCTHUKOB, MMONABIINX B 3Ty TPYIIILY.
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20%)?%. TlpeaMmeTHble pe3ylbTaThl OOYYEHHs OTCYTCTBYIOT B cHelU(HKALUH
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepHaoB s npoBeneHus EI'D nmo xumuu B 2023
rofy.

Tabnuna 2. 3aganusi M0 XUMHH, TI0 KOTOPBIM BBIITYCKHUKHU
HE MPeoA0JIeTIH MUHUMAaJIbHBIN TTOpOT

Yposenn
CJOKHOCTH IIpoBepsieMble 3JeMeHThI COJepP:KAHUS/YMeHH s KT® Kon K2C*
3a1aHust

Ne
3aJaHus

Yacrs 1
3aKOHOMEPHOCTH U3MEHEHUS XUMHUIECKUX CBOMCTB
9JIEMEHTOB M UX COCIMHEHUH 110 MIeproIaM U TPYIIIaM.
O6m1as xapakrepuctruka Metamio IA-IIIA rpymnm B
CBS3U C UX NOJIoKeHHEM B [leproanueckoit cucreme
xummudeckux snemeHnToB J[.1. Menneneesa u
0COOEHHOCTSIMU CTPOEHHUS UX aTOMOB. XapaKTepHUCTHKA 1.2.3,
TIEPEXOIHBIX 3JIEMEHTOB —MEIU, IIUHKA, XpOMa, JkKeje3a 2.4.1,
— 10 UX noyioxkeHuto B [lepuonndeckoii cucteme 231
xumudeckux anemenToB J[.1. Menneneesa u
0COOEHHOCTSIM CTpOCHHUS X aToMoB. O011as
xapakrepucTtika HemetamioB [VA—VIIA rpynn B cBs3u
C HX TIoJIO’KeHHeM B [leproamaeckoii cucteme
XUMHU4Ueckux 3semeHToB [1.11. Menzaeneesa u
0COOCHHOCTSIMH CTPOCHHS HX aTOMOB
KoBanenTHas XUMUYecKas CBS3b, €€ pa3HOBHIHOCTH U
MeXaHU3MBI 00pa30BaHMsL. XapaKTePUCTHKHI
KOBAJICHTHOH CBS3H (TIOJSIPHOCTH W DHEPTHUS CBSI3H).
MonHasd cBs3b. Mertannuueckas cBsi3b. Bonoponnas
CBs3b. BelecTBa MOJICKYJISIPHOTO X HEMOJICKYJIIPHOTO
cTpoeHus. Tl KpUCTAIIINYECKON PEIIETKY.
3aBHCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS
Krnaccudukaiius HeOpraHU4eCKUX BEIIECTB. 1.3.1,
5 b HomeHknatypa HeopraHMIeCKHX BemecTB(TpuBranpHas | 2.2.6
1 MOKAYHApOTHAS)
Knaccudukarus HeopraHUIecKuX BEIIeCTB.
HomeHknatypa HeopraHU4eCKHUX BEIICCTB
(TpuBHAaNBHAS U MEXAYHAPOIHAS). XapaKTepHBIC
XIMHYECKHE CBOWCTBA HEOPTaHUIECKHUX BEIIECTB.—
MIPOCTHIX BEIIECTB — METAJIIOB: MIETOYHBIX,
1IE7I0YHO3EMEIbHBIX, MATrHUsI, ATFOMUAHUS, TEPEXOTHBIX
METaJuIoB (MeN1, IMHKA, XpOoMa, JKeJe3a);— MPOCTHIX
BEIIIECTB — HEMETAJIJIOB: BOJIO-PO/Ia, TAJIOTCHOB,
KUCIIOpO/ia, cepbl, a30Ta, pochopa, yriaepoaa,
KPEMHUST;— OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KUCJIOTHBIX;— OCHOBaHHH U aM()OTEPHBIX
THIPOKCHUIOB;— KHCJIOT;— COJIEU: CPEAHUX, KUCIBIX,
OCHOBHBIX; KOMILUICKCHBIX (Ha puMepe
THIPOKCOCOCTMHCHUN aJTFOMUHHS U IIMHKA)
Knaccudukanus HeOpraHU4ecKuX BEIIeCTB. 1.3.1, 2.1,22,2.3,
HomeHknaTypa HeOpraHUYeCKHX BemeCcTB(TpUBHATbHAS 2.2.6, 24,25, 2.6,
U MeXAyHapoHast); XapaKTepHble XUMUYECKHE 2.3.3, 2.7
CBOICTBAa HEOPTAaHNYECKHUX BEMIECTB:— MPOCTHIX 2.4.3,

121,122,
123,124

2.2.2,
2.4.2, 131,133
24.3

2.1

1.3.1, 21,2.2,23,
2.2.6, 2.4,25,2.6,
233 2.7

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBINOIHEHHsSI OLIEHOUHBIX IIPOLENYP U CPEJHUX 3HaueHUH 1o Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.
4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI CONEPIKAHUS.
2



Ne
3ajaHus

YpoBensn
CJIIOKHOCTH
3alaHUsA

IIpoBepsiemble 31eMEHTBI COlePKAHUS/yMEHUSI

KT?

Ko K9C*

BEIIIECTB — METAJUIOB: MIEJIOYHBIX, METOYHO3EMEINBHBIX,
MarHus, alFOMUHHS, IEPEXOIHBIX METAILUIOB (MEIH,
LIMHKa, XpPOMa, XeJie3a);— IPOCTHIX BEIIECTB —
HEMETaJUIOB: BOAOPO/A, TAJIO€HOB, KUCIOPOa, CEPhI,
a3ora, pocdopa, yriepoaa, KpeMHUS;— OKCHIOB:
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX;— OCHOBAaHHI U
aM(pOTEPHBIX TUIPOKCUIOB;— KHCIIOT;— COJIEH: CPEIHHX,
KHUCIIBIX, OCHOBHBIX; KOMIIJIGKCHBIX (Ha IIpUMepe
THAPOKCOCOCANHEHHUH aTIOMHUHHS U IINHKA)

244

10

Krnaccudukarus opraHmgecKix BemecTB.
Homenknatypa opraHMdecKnX BEIECTB (TpUBHATIBHAS U
MEXAYHapoaHast)

2.2.6

3.3

11

Teopust cTpoeHHss OPraHM4eCKUX COCTUHEHHHI:
TOMOJIOTHSI U M30MepHsl (CTPYKTypHas 1
IIpOCTpaHCTBeHHAs). B3auMHOe BMsSHIE aTOMOB B
MoJieKyJsiaX. THUITbI CBsI3ei B MOJIEKYJIaX OpraHMYEeCKUX
BellecTB. [ MOpuan3alys aToOMHBIX opOuTaIen
yriepoza. Pamykan. @yHKUHMOHANEHAS TpyIa

1.2.1,
2.2.2,
2.2.3,
2.2.7

3.1,32

12

XapakTepHble XUMUYECKHE CBOWCTBA YTIIEBOAOPOIOB!
QJIKAHOB, [IUKJIOATKAHOB, aJIKCHOB, AUCHOB, AJIKWHOB,
apOMaTHYECKUX YTIEBOIOPOAOB (OEH307a M TOMOJIOTOB
OeHzouna, ctuposna). OCHOBHBIE CIIOCOOBI TIOTYUEHUS
YTIeBOIOPOIOB (B TabopaTtopun). XapaKkTepHbIe
XMMHYECKHE CBOMCTBA MPEACTBHBIX OJHOATOMHBIX U
MHOT'0aTOMHBIX CIIUPTOB, (peHoa. XapakTepHble
XMMHUUYECKHE CBOMCTBA aJIbJECTH/IOB, TPEIeIbHBIX
KapOOHOBBIX KHCIIOT, CIOXKHBIX 3(pupoB. OCHOBHBIE
CIIOCOOBI NOJTyYEeHH KHCIOPOACOACPIKAIIIX
OpPraHMYecKUX COeTMHEHHH (B 1abopaTopun)

1.3.4,
2.3.4,
2.4.4,
2.5.1

34,35, 3.6,
417,418

13

XapaKTepHbIE XUMUYECKUE CBOUCTBA a30TCOAEPKAIINX
OPraHn4CcCKux COCHHHCHHﬁZ aAMHUHOB U aMUHOKHUCJIOT.
Baxseiimme ciocoOb! OTy4eHNs] aMUHOB U
aAMHHOKUCIIOT. BHonaorndecky BaxxHbIe BEIECTBA!
KHPBI, yIIIEBOABI (MOHOCAXapHIbl, JHCAXaPUIbI,
MTOJIICaXapubl), Oenku

234

3.7,3.8

14

XapakTepHbIe XHMUYECKHE CBOUCTBA YTICBOIOPOIOB:
AIKAaHOB, ITUKJIOAIKAHOB, ATKCHOB, IIICHOB, AJIKIHOB,
apOMaTHUYECKHX YTIIeBOJ0POI0B (O€H30/1a U TOMOJIOTOB
OenHzona, ctupoia). Baxkuelmme cnocoOb! oMydeHus
yraeBoaopoaoB. Mounsrii (mpasuio B.B.
MapKOBHHKOBA) U paJUKaIbHbIE MEXaHI3MBI PEakIiil B
OpraHu4yecKor XUMHUU

2.3.4,
244

34,417

16

B3auMocBs3b yrieBog0poa0B, KUCIOPOACOAEPKAINX U
a30TCOJEpIKaLIMX OPraHUUYECKUX COEIMHEHUM

2.3.4,
24.3

3.9

17

Krnaccudukaiiuss XkMHYECKUX PEaKInil B
HEOPraHUYEeCKON U OPraHUYeCKON XUMUH

2.2.8

141

18

CKOpOCTb peakiuH, e€ 3aBUCUMOCTb OT Pa3IHYHBIX
(dakTopoB

24.5

143

21

I'uaponus coneit. Cpena BOAHBIX pacTBOPOB: KHCHas,
HeHWTpaibHasl, IeJI0YHas

224

1.4.7

25

[IpaBuna paboTs! B 1abopatopun. JlaboparopHas
nocyza u odopyznosanue. IIpaBuia 6e30macHOCTH NpH
pabore ¢ eqKUMHU, TOPIOYMMH U TOKCHYHBIMHU
BEIIIECTBAMH, CPEJICTBAMH OBITOBOM XxuMuK. Hay4yHble
METOJIBI HCCIIEIOBAHUS XUMHYECKUX BEIIECTB U
npeBpatieHnid. MeTonbl pa3feneHus: cMecei U OUUCTKU
BemecTB. [ToHsATHE O METAITYPTHUU: OOIITHE CITOCOOBI
oTydeHus MeTauioB. OO1e HayIHbIe TPUHITUATIBI
XMMHYECKOTO PON3BOACTBA (HA IpUMeEpe

1.3.2,
133,
1.3.4,
224

41.1,4.1.2,

421,422,

4.2.3,4.2.4,
425

3




Ne
3ajaHus

YpoBensn
CJIIOKHOCTH
3alaHUsA

IIpoBepsiemble 31eMEHTBI COlePKAHUS/yMEHUSI

KT?

Ko K9C*

MIPOMBIIIJICHHOTO NOJIy4YeHUs aMMHaKa, CepHOI
KHCJIOTBI, METaHONa). XUMHUECKOE 3arps3HeHHe
OKpy’Karolel cpeasl u ero nocuenctsus. [Ipupoausie
HCTOYHMKH YTJIEBOIOPOJIOB, UX TEpepadoTKa.
BricokomonekynspHble coequHenus. Peakunn
MIOJIMMEPHU3ANNH 1 TOMNKOHAeHcamu. [Tomumepst.
[TnacTmacchl, BOJIOKHA, KaydyKH

26

PacuéTel ¢ Bcroabp30BaHHEM TOHITHIA
«pPacTBOPUMOCTEY, «MAcCcOBas JIOJIS BEIIECTBA B
pacTBope»

25.2

431

28

Pacuérel Maccrl BemecTBa Wi 00bEMa ra3oB 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WA O0BEMY
OJIHOTO M3 YYacTBYIOIIUX B PEAKLUU BEIIeCTB. PacuéThl
MacCOBO WM 00BEMHOM J0JIH BBIXOJIa MPOAYKTA
PeaKkluy OT TEOPETUUECKH BO3MOXKHOT0. PacuéThl
MacCOBOI1 JI0JIH (MacChl) XUMHYCCKOTO COCTMHCHUS B
cMecu

2.5.2

4.3.3,4.3.8,
4.3.9

Yacts 2

34

Pacuérr ¢ rcmonp30BaHUEM TTOHITHI
«pPacTBOPUMOCTBY, «MAcCOBAas JIOJIS BEIIECTBA B
pactBope». PacuéTsl Macch (00bpEMa, KOTHIECTBA
BEIEeCTBA) MPOAYKTOB PEAKIIUH, €CITA OJJHO M3 BEIICCTB
JaHo B M30BITKE (MMeeT mpuMecH). Pacu€Tel Macchl
(0OBEMa, KoJIMUEeCTBA BELIECTBA) MPOAYKTa PEaKlny,
€CIIM OJTHO M3 BEIIECTB JIaHO B BUJIE pAacTBOPA C
OnpeIeIEHHON MacCOBOM 10J1el paCTBOPEHHOTO
BemiecTBa. PacuéTel MaccoBOM 10 (Macchl)
XHUMHYCCKOI'O COCJNMHCHHA B CMCCHU

2.5.2

4.3.1,4.3.5,
4.3.6,4.3.9

Ha pucynke 2 mnpencraBieHbl naHHbie 10 3amanusiM (%), ypoBeHb
BBITIOJIHEHUS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM mopor. KpacHoul nuHuen
OTPaXEH MHWHMMAJBHBIM MOPOI BBINOJHEHUs I KaXIOTO YPOBHS CIIOKHOCTH:
0a3oBsIii — 60%, moBbeIIeHHBIN — 40%, BeIcOKUI — 10%.

MPOLEHT BbINOJIHEHUA

W ba3oBbI

100
90
80
70
60

50
40
3
2
1

o O O

33,3316,6750,0050,0033,3350,0033,3333,3350,0033,3350,0016,67

H NOBbILEHHbIN

BbICOKUM

2 4 5 10 11 13 17 18 21 25 26 28 7 8 1

2 14 16 34

25,0033,3333,3333,3333,33

Homepa 3agaHuii

Pucynok 2. 3aganusi, 1o KOTOPbIM YYaCTHUKHU HE MPEOA0JIEH

MHHUMAJIbHBIN [TIOPOT



AHanu3 pe3ynbTaToOB YYaCTHUKOB U TUIIOB 3aJJaHUM, OMABIINX B IEpEYEHb
(Tabn. 2, puc. 2), mokasaja, 4YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOCHBI:

® DOJEMEHTBHl  COJIEpKaHWs  3aJaHuid  0Oa3zoBoro  ypoBHa No 5
(Knaccudukamuss  Heopranmdeckux  BemectB), Ne 10 (Knaccudukarms
oprannueckux BemectB), Ne 13 (XapakTepHble XHMHYECKHE CBOICTBA
a30TcoJiepKalIuX opraHudeckux coenunenuii), Ne 21 (I'mpponus comeit), Ne 26
(Pacu€tbl ¢ wuCHONB30BAaHUEM TMOHSATUN «PACTBOPUMOCTHY, «MaccoBas JIOJIS
BEILECTBA B PaCTBOPE»);

® DJIEMEHTHl COJACp)KaHWsA 3aJaHUil MOBBIIMIEHHOTO YypoBHA No 8
(Knaccudukamms Heopranmdeckux BemecTB), Ne 12 (XapakTepHble XHMHYECKUE
CBOMcTBa yrieBomopomoB), Ne 14 (XapakTepHble XHMHYECKHE CBOMCTBa
yrieBoaopoaoB), Ne 16 (B3auMocCBsI3b yriaeBOJOPOOB, KHCIOPOJICOACPKANUX H
a30TCcoIepKaIINX OPraHUYECKUX COCTMHEHUN).

3ananus 0a3oBoro ypoBHsA Ne 2 (3aKOHOMEPHOCTH HM3MEHEHHUS XUMHUYECKUX
CBOICTB JJIEMEHTOB M HX COCIMHEHHMA MO mnepuogaM u rpynmnam), Ne 4
(KoBasienTHass xumuueckas CBsI3b, €€ PA3HOBUJHOCTU U  MEXaHU3MBI
obOpazoBanusi), Ne 11 (Teopusi cTpoeHHsi OpraHMYEeCKUX coeauHeHui), Ne 17
(Knaccupukanuss XUMHUYECKMX pEaKUMid B HEOPTaHMYECKOM W OpraHUYecKOn
xumun), Ne 18 (Ckopocts peakuun), No 25 (IIpaBuia paboTel B 1ab0paTOpUU.
Hayunbie MeTOabI uccaeoBaHusl XUMUYecKuX BemlecTB), Ne 28 (Pacuérbl Macchl
BellecTBa WM 00bEMA ra30B) OKa3aJUCh HEIOCTYIHBIM ISl peLIeHHs] OOJIbIIOMY
KOJIMYECTBY yYaIUXCS.

Boinonnenue 3aganust Ne 2 tpeOyer moHuManus cmbicna Ilepuognyeckoro
3akoHa JI.M. MenzaeneeBa M HUCHOJIB30BaHUS €r0 JJIsI KQUECTBEHHOI'O aHalin3a U
00OCHOBaHHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOWCTB
XUMUYECKUX DJIEMEHTOB U HUX COCIUWHEHUN, C(HOPMUPOBAHHOCTU YMEHUS
ONpPENENATh BaJEHTHOCTh XHMHYECKOIO DJJEMEHTa II0 €ro IIOJIOKEHUIO B
[lepuonnueckoit  cucremMe xumuueckux anemeHtoB .M. Menneneesa.
Beimonsenne 3aganus Ne 4 mpeamnosaraerT 3HaHUE TUIIOB KPUCTAJUIMYECKHX
PELIETOK U BHUJIOB XMMHUYECKUX CBsizel. OOpaTUM Takke BHUMAHUE U HA YPOBEHb
c(OpPMHPOBAHHOCTH YUTATEIBCKOM I'PAMOTHOCTH 3K3aMEHYEMBbIX, BBIMOIHSIBIINX
3TO 3adaHue. B ycnoBuM 3ajaHusl yKas3aHbl JiBa MpHU3HAKa, IO KOTOPBIM
HEO0OXOAMMO CeNaTh MPaBUWIbHBIN BEIOOP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
3TO BHUMaHHe. OTMETUM, YTO 3aJlaHHsl, OPUEHTUPOBAHHBIE HA MPOBEPKY 3HAHUS
TEOPUH CTPOCHHSI OPraHWYECKHX BELIECTB, HEIOCTATOYHO MPOYHO YCBOCHBI
BBIITYCKHUKAMH C Pa3HbIM YPOBHEM MOJTOTOBKH.

OTmeTuM, 4YTO 3aJaHus, OPUEHTHUPOBAHHBIE HAa MPOBEPKY 3HAHUS TEOPHUH
CTPOEHUSI ~ OPraHMYECKHX  BEIECTB, HEIOCTATOYHO  MPOYHO  YCBOEHBI
BBITYCKHUKAMHU C pPa3HbIM YpPOBHEM MOATrOTOBKU. Bbimonnss 3amanue Ne 11,
BBIITYCKHUKHM JIEMOHCTPUPOBAJIN HE3HAHHE IMOHATUS «TOMOJIOTH» W IYTalUCh B
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TPUBUAJIBLHBIX U CUCTEMATUYECKUX HA3BAHMSIX BEILIECTB.

Boinonuss 3aganue Nol4, BBINYCKHUKY MTyTaldd paauKaibl METUI U 3THIIL.

Kak u B nmponuiom roay, sKk3aMeHyeMble ToKazaliu 0ojiee HU3KUE PE3YJIbTaThl
BBITIOJTHEHUS 3aJlaHuil ¢ TOpsAKoBbIMM Homepamu 17, 18, 25. OmnpenenéHHbie
3aTpynHeHHs] BbI3Basid 3amaHust Ne 17, 18, mposepsitoniue chopMUPOBAHHOCTH
yMEHUN KIacCU(DUIMPOBATh XUMHUYECKHUE PEAKIMU OPraHUYeCKOW XHUMHUH TI0
pa3iaNuYHBIM  KJIACCU(UKALMOHHBIM TPUHLHUIIAM, B KOTOPOM BBITYCKHUKH,
BEPOSITHO, HE YUUTHIBAJIU HEOOPATUMOCTh PEAKIIMI TOpEeHHUS.

Beimonssiss 3aganue Ne 25, BBITYCKHMKM TOKa3ajd ciaOble 3HAHUS 110
NPUMEHEHHIO OPTaHMYECKUX BEIIECTB, YTO TOBOPUT O HE3HAHMM OOLIMX HAYYHBIX
NPUHIIMIIOB XMMHUYECKOTO IMPOU3BOJACTBA, B YAaCTHOCTH AalleTHJICHA U CIIOKHBIX
3(upoB.

Pe3ynbrathl pemieHns pacy€THbIX 3a/1a4 0a30BOro ypoBHs CIOKHOCTH Ne 26,
Ne 28 moxaspIBaloT, 4TO HEKOTOpBIE SK3aMEHyeMble cO cnaboil MOATOTOBKOU
OBJIAJIETIM JIMIIb YMEHUSMHU BBINOJHATH pacd€rsl TemaoBoro 3¢dexra (mo
TEPMOXUMHUYECKUM ypaBHEHUSIM). A BOT YMEHHSIMU MPUMEHSITh IOHSTHE
«MaccoBasi J10Jsl BEIIECTBAa B PAacTBOPE» U YUUTHIBATh COOTHOUIEHUE BEIIECTB,
YYAaCTBYIOIIMX B PEaKIUHU, HENAOCTATOYHO, KaK, HANpPHUMEpP, NPHU BBINOJIHEHUU
3amanus Ne 28. DTu 06a30Bble yMEHHS BO B3aUMOCBSI3M HEOOXOJIMMO TaKKe
IIPUMEHHUTH IIPU PELIEHUH 3a7a4 BBICOKOTO ypOBHs cioxkHOCTH Ne 33, Ne 34 B
4acTu 2, ¢ OJHOM M3 KOTOphIX — Ne34 — He cmpaBwiIcsd HU OJUH BBIIIYCKHHK.
CraHOBUTCA OYEBUIHBIM, YTO CIPABUTHCS C 3aJadyaMd BBICOKOIO YpPOBHS
CJIOKHOCTH CMOTJIY JIMIIb HEMHOTHE BBIIYCKHUKH, Y KOTOPBIX Hapsay C XOpOLIEH
XUMHYECKOM  MOATOTOBKOW  Xopoumio  chOpMHpOBaHa  MaTeMaTHyecKas
rpamoTHOCTh. [Ipu pemenun 3amanuss Ne 34  TpeOoBajioch MNPUMEHUTH
MEXIIPEIMETHBIE YMEHHMSI 110 BBISIBJICHUIO MAaTEMaTUYECKON 3aBUCHMOCTH MEXKIY
3aJJaHHBIMU ~ (PU3WYECKUMHM BEJIUYMHAMM U COCTaBJICHUIO MaTEMaTUYECKOIO
ypaBHEHUS JJIs IOMCKA HEU3BECTHOMN BEIMYUHBI.

C 3agaHueM NOBBILIEHHOTO YpoBHs Ne/ Takxke HE CpaBUIIOCH OOJIBIIMHCTBO
oOyuaronuxcsi. [Ipyu BBIOTHEHUH 3TOTO 3aJaHUS HK3aMEHYEMbIM HEOO0XOIUMO
OBLJIO IPUMEHUTDH 3HAHUS O CBOMCTBAX KOHKPETHBIX BEIIECTB, MPUHAICKAIINUX K
pa3HbIM KjlaccaM. JTO O3HA4YaeT, YTO HEOOXOJUMMO YUYHUThIBaTh, KaK KHCIOTHO-
OCHOBHBIE€ CBOICTBa BEUIECTBA, TAK M €ro CIOCOOHOCTb MPOSBISTH CBOWCTBA
OKHUCJIUTEIIS NI BOCCTAHOBUTEIIS.

JImarnocruyeckasi padora

B nensax moarotoBku oOydarommxcsi W MEAaroruyeckoro CooOIecTBa K
cAa4e rocyAapCTBEHHOW UTOTOBOM aTTeCTalllK Mo 00pa3oBaTeIbHBIM IIPOrpaMMam
cpennero obmiero obpaszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHbIii WHCTUTYT Me1aroru4yeCcKux U3MEPECHUIN» MpOBET
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JTUArHOCTHYECKYI0 paboTy MO XUMUU Ha TeppuTopuu JambHEBOCTOYHOTO
dbenepanbHOrO OKpyra. B Tabmuiie 3 mpencTaBieHbl JaHHBIE IO KOJIMYECTBY
YYaCTHUKOB, IPUHUMABIINX y4yacTue B [IP.

Ta6mumna 3. KonmuectBo yyactHukoB JIP o xumuun

ATE KonnuectBo yyactHukos EI'D % ot obuiero yncna
10 y4eOHOMY TIpeIMeTy YJaCTHHUKOB B PETHOHE
XaHKaCKUH MYHUIUTIATBLHBIN OKPYT 2 0,2

Ha pucynke 3 mpencTtaBieHbl OCHOBHBIC pe3ynbTaThl /[P mo xumwm B
XaHkaiickoM MyHUUUNaIbHOM okpyre. B 2023 rogy B OO mMyHMIUMIAIWATETa HE
OBLIIO BBIITYCKHUKOB, HAOPABIINX MaKCUMAaJILHBIN Oa.

100,00

100
80
60
40

20
0,00 0,00
0

M He 3a4TeHO M 334TeHo < 80% oT max
Pucynok 3. OcHoBHBIE pe3ynbTaThl [P mo xumun

Ha pucynke 4 mnpencraBiieHO pacrpeeieHlue MEepBUYHBIX OaloB IO
MYHULUTIAIUTETY MO KOJUYECTBY YYaCTHUKOB.

1,2

1 1
1
0,8
0,6
0,4
0,2
0

2 3

0 1 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Pucynok 4. Pacnipeenenue nepBUYHbBIX 0aIOB IO XUMUHU

B tabnune 4 mpencraBieHbl 3aJaHUsS [0 XUMHUHU, B3BEIICHHBIA MPOIECHT
BBITIOJTHEHUS KOTOPHIX B XaHKAaWCKOM MYHUIIMMIAJIBLHOM OKpYIre HE MPeooJiel
MUHUMAJIHYIO TpaHUIly (MPUMEPHBIM YPOBEHH BBIOJHEHHS 3a7aHusi 0a30BOTO
ypoBHst — 60-90%, noBeimeHHOTO YpoBHS — 40-60%, BhIcOKOTO YpoBHS — 10-20%).

Tak kak pesynprar mo 3aganussMm Nell (I1) u Nel2 (B) mpexacraBien B
CyMMapHOM BHJE, TO MHHHMAJIbHBIA TIOPOT BBIMOJHEHUS IS JTAHHBIX
00BEIMHEHHBIX 3aJaHUI B34T KaKk BeICOKHUI — 10%.
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Tabnuna 4. 3aganus M0 XUMUHU, TI0O KOTOPBIM BBIITYCKHUKHU

HC IIPpCOaO0JICIIN MHHHUMAaJIbHBIN mopor

w =
S| S E
s QS E Kon
=S - ; s IIpoBepsieMble 3J1eMEHTBI COlePKAHNS/yMEHUS K3C KT
] e =
21 ”35°
Yacrts 1
CTpocHHE 3EKTPOHHBIX 000I0UYEK ATOMOB 3JIEMEHTOB IIEPBBIX 111 1.2.1,
1 B YeThIPEX IEPUOJIOB: S-, P- U d-3JICMCHTHI. 231
DnekrpoHHas koHdurypamums aroma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHHUS XUMIYECKUX CBOUCTB 3JIEMEHTOB U HX 1.2.1, 1.2.3,
COCIMHEHUH 10 IePHOoIaM | TPYTINaM. 1.2.2, 2.4.1,
Ob6mas xapakreprucTaka MeTamuioB IA—IIIA rpymm B cBsi3U ¢ UX 1.2.3, 231
moyioxeHneM B [leproandeckoil cCHCTEME XUMUYECKHUX SIIEMEHTOB 1.24
J.1. MeHnzneneeBa 1 0COOCHHOCTSMH CTPOSHUS HX aTOMOB.
2 b XapaKTepUCTUKA IEPEXOIHBIX IEMEHTOB — MEJIU, IUHKA, XpOMa,
JKeJie3a — Mo UX MoJiokeHuto B Ileproanyeckoi cucteMe XuMHYECKUX
anemenToB /I.11. MenneneeBa 1 0COOEHHOCTSIM CTPOCHUS UX aTOMOB.
O0mas xapakrepuctika HemeTauioB [VA—VIIA rpymn B cBsi3u ¢ ux
nonokenueM B llepronnueckoil cucreMe XUMHUECKUX 3JIEMEHTOB
JL.M1. MeHzeneeBa 1 0COOCHHOCTSMHU CTPOEHHSI HX ATOMOB
3 B DIEeKTPOOTPULIATENBHOCTh. CTETIeHb OKUCICHHS U BaJIECHTHOCTh 1.3.2 111,
XUMHUYECKHX 3JIEMEHTOB 2.2.1
KoBaneHTHas XUMU4ecKas CBsI3b, €€ Pa3HOBUIHOCTH H MEXaHU3MBI 1.3.1, 2.2.2,
00pa3oBaHus. XapaKTEPUCTUKH KOBAJICHTHOH CBSI3H (MOJSPHOCTH U 1.3.3 24.2,
sHeprus cBsa3n). MoHHas cBa3b. Metammnaeckas cBsi3b. Bogopoanas 2.4.3
4 b CBSI3b.
BemiectBa MONEKYIAPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHUS. Tum
KPUCTAJUTHIECKON PemETKH. 3aBUCUMOCTD CBOMCTB BEIIECTB OT MX
COCTaBa M CTPOCHUS
5 B Krnaccudukanms opranndeckux BeuecTs. HomeHkiatypa 3.3 2.2.6
OpPraHWYeCKHX BEUICCTB (TPUBHATIbHAS U MEXKIYHAPOHAS)
Teopust CTPOCHHUS OPraHMYCSCKUX COSIUHEHHIA: TOMOJIOrHs U u3omepus | 3.1, 3.2 1.2.1,
(cTpykTypHas ¥ MpoCTpaHCTBEHHAs ). B3anMHOE BIMSIHUE aTOMOB B 2.2.2,
6 b MOJIEKYJIax. 2.2.3,
Tumel cBA3€il B MOJIEKYyJIaX OpraHUYECKHUX BeliecTB. [ uOpuanzanus 2.2.7
aTOMHBIX opOuTaneil yriepona. Pamukan. @yHKIMOHATRHAS TPy
XapakTepHble XHMIYECKHE CBOMCTBA YTICBOJOPOIOB: AJIKAHOB, 3.4, 3.5, 1.3.4,
IUKJIOAKAHOB, ATKCHOB, JMICHOB, AJIKITHOB, apOMaTHYECKHX yrieBono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH30I51a ¥ TOMOJIOTOB OEH30J1a, CTUPOIIA). 4.1.8 2.4.4,
OCHOBHBIE CIIOCOOHI MOTyYEHHS YTIIEBOAOPOIOB (B JabOpaTopun). 251
7 n XapakTepHble XUMAYECKHE CBOWCTBA MIPEIEIbHBIX OJTHOATOMHBIX U
MHOTOAaTOMHBIX CITUPTOB, (PeHOIIA.
XapakTepHbIe XUMUYECKUE CBOUCTBA aJIbICTUIIOB, MPEACIbHBIX
KapOOHOBBIX KHCIIOT, CJIOMKHBIX I(PUPOB.
OCHOBHBIE CIIOCOOBI TOIYUEHUS KUCIOPOIACOACPIKAIIIMX OPTaHHICCKIX
COeIMHEHHH (B 1abopaTopun)
XapakTepHbIe XUMUYECKHE CBOWCTBA a30TCOACPKAIINX OPTaHUIECKUX 3.7,3.8 2.34
COeTMHEHUH: aMUHOB U aMUHOKHCIIOT. BaxkHeimme criocoOb
8 b MTOJIyYCHHSI aMHHOB M AaMHUHOKHUCIIOT.
Buoorndecku BajkHbIC BEIIECTBA: KHUPHI, YTIIEBOIBI (MOHOCAXAPH/IHI,
JIFICaXapUJIbl, OJIMCAXAPHIBI), OCIKH
XapakTepHble XUMUYECKUE CBOMCTBA YIeBOIOPOAOB: AIKaHOB, 34,417 2.3.4,
9 n IUKJIOAIKAHOB, AIKCHOB, TUCHOB, aJIKHHOB, aDOMATHUYECKIX 244

yTIIeBOJ0pOo/10B (OeH30I1a ¥ TOMOJIOTOB OSH30I1a, CTHPOJIA).
Baxneiinme criocoObl oJTydeHus! yriieBoopo1oB. MoHHBIH (TTpaBuiIo

8




® =
= 2 ==
= =9 =
< 2 8= Kon
=G < IIpoBepsiemMble 31eMeHTHI COIEPKAHUS/yMeHUS KT
S| 88¥ K3C
=1} (<]
2| 7”35
B.B. MapkoBHHKOBA) U paIUKaTbHBIE MEXaHU3MBI PEaKIi
B OPTaHUYECKON XUMHH
XapaKTepHbIe XUMUYECKHE CBOWCTBA MPEICIIBHBIX OJTHOATOMHBIX H 3.5, 3.6, 2.34
10 n MHOTOATOMHBIX CITUPTOB, (P€HOIA, alIbACTHIOB, KAPOOHOBBIX KHCIIOT, 41.8
CIIOKHBIX 3(hupoB. BaxkHeiime cnocoOsI MOTyIeHUS
KHCJIOPOACOIEPIKAIINX OPraHUYECKUX COSMHEHUI
Yactp 2
11/ B3auMocBs3b YIieBoJOPO0B, KUCIOPOJCOAEPKAIUX U 3.9 2.3.4,
12 I1/B a30TCONIEPIKAIIUX OPTaHNIECKUX COCTMHCHUI. 2.4.3
Peakiiy, moaTBEp KIAIOIINE B3aNMOCBSI3b OPTaHNUECKUX COCIMHEHIH
13 B YcTaHOBIIEHHE MOJICKYJIIPHON U CTPYKTYpHOU (opMyIT BelecTBa 4.3.7 25.2

Ha pucynke 5 mnpencraBieHel naHHble 10 3agaHusiM (%), ypoBeHb
BBITIOJIHEHNS KOTOPBIX HE MPEOJOJIENl MUHHMAIbHBIM Tnopor. KpacHoil nuHuen
OTPaX€H MHHHUMAJBHBIA MOPOT BBINOJHEHUS IS KaXIOTO YPOBHS CIIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHUi — 10%.

100
90
& 80
5 70
I 60
§ 50
2 40
- 30
z 20
g 10
o8 0
= 1 2 3 4 5 6 8 7 9 10 11/12 13
M Ga30Bblil 50,00 0,00 50,00 0,00 0,00 50,00 0,00

NOBbILLIEHHbIM 15,00 0,00 25,00
BbICOKMIA Homepa 3agaHni 0,00 0,00

Pucynok 5. 3agaHusi, 10 KOTOPbIM YYaCTHUKHU HE MPEOAOIIENH
MHHUMAJIbHBIN TOPOT

AHau3 pe3ynbTaTOB YYaCTHUKOB M THUIIOB 3a/IaHU, MOMABIIUX B IIEpEUYEHb
(Tabu. 4, puc. 5), nmokazaj, 4YTO YYaCTHUKUA HE MPEOJ0JETN MUHUMAILHBINA MOPOT
HU MO OofHOMY W3 TpuHaauatu 3amanuii JIP. Hmwke B Tabmuie 5 mpencrabiieH
coAep KaTeNbHbIN aHanu3 3aaanun [[P.

Ta6muma 5. ConeprkarenbHBIM aHAIN3 BBITIOTHEHU 3adanuii [P mo xumun

Kparkas xapakrepucTuka OcHoOBHbIE 3aTPYy/IAHEHUSs Bo3mokHbIe NIPUYHHBI
3aJaHus y4yacTtHukoB /[P 3aTpyJHEeHU M

UHGOPMAYUA NO KAHCOOMY 3A0AHUIO C KDATNKUM OTBEmOoM
3aganme 1. Jlanwoe 3amanue | Ilpm BemosHeHHMH 3TOrO 3amaHus | [lyTaroT HOHATHA
TpeOyeT 3HaHUil O CTPOCHUU aTOMa. | SK3aMEHyeMble HE YWIH, 4TO B
3alaHi  OBLT 3aJlaH BOMPOC O
KaTHOHAX, a HE 0 DJIEMEHTe.
3aganme 2.  3aKOHOMEpHOCTH | Ywyamuecs pacnionaramu | HeBHUMaTenbHOCT IpH
N3MEHEHMs] XMMHYECKHX CBOWCTB | JIEMEHTHl HE B TOPSJKE | MPOYTCHUH 33JaHHs




Kpartkas xapakrepucTuka
3aaHuA

OcCHOBHBIE 3aTPYy/IHEHUS
y4yacTHukoB /[P

Bo3MoskHBIE MPUYNHBI
3aTpyAHeHUi

JJIEMEHTOB M HX COEJUHEHUil 1o
NIepUoJIaM U TPYIIaM.

YMEHbLIICHNA, a B TMopAAKe
YBEJINYCHUSA CBOMCTB

3aganme 3. 3amanue TpebyeT
3HAHWH O CTEMeHAX OKHCICHUS
9JIEMEHTOB, OMNpEJCICHHE WX M0
tabnuue MeHzerneena.

HpI/I BBIIIOJIHCHHUHM  3aJIaHUA 3
HCKOTOPLIC YYAIIHUCCA HWCIIbITAIN
TPYAHOCTU npu BBITIOJTHCHHUH
MAaTEMAaTUYCCKUX PACUYCTOB

Crna0ble BBIYHCIUTEIbHEIE HABLIKU

3ananme 4. 3agaHue HaNpaBICHO
Ha 3HAaHHE THUIIOB XHMMHUYECKHUX
CBsI3€El u KPUCTaJUTHIECKUX
permeTok

[Tpu BBITNIOJIHEHUU 3aJaHMs
MHOTHE ydJaliuecs HE y4In
JIBOMCTBEHHOCTD JIAHHOTO
Bonpoca. M, COOTBETCTBEHHO,
BEIOMpAa M BEIIECTBA, YIHUTHIBAS
TOJIBKO PEIIETKY WA TOJBKO THII
CBSI3H.

HeBHuMaTeIbHOCTD Inpu
TIPOYTEHUH 3aJaHUA

3ananme 5. 3agaHue HamNpaBICHO
Ha 3HaHHUE KiaccupuKaIuu
OpraHUYeCKUX COCTUHEHHIA.

[Ipy  BBINONHEHUWHM  JAHHOTO
3a1aHUs]  HEKOTOpbIE  ydYalluecs
[IOKa3aIu HE3HaHUE
(DYHKIIMOHATIBHBIX rpymn
OPraHuYeCcKUX COEAMHEHUH.

Cnabble MeTampeJMETHBIC HABBIKH
(ananms, knaccuukanus,
COIOCTaBJICHHE)

3aganmue 6. 3amaHue HaIPaBICHO
Ha 3HAHHEC IIOHSITUM TOMOJIOTH H
H30MEpPBI B OPraHUYECKOH XUMUH.

IIpn BbINONHEHMH 3alaHUs HE
yuiy, 4TO apoMaTU4eCcKue
aJIbJErUbl SBIAIOTCS OTACIbHBIM
TOMOJIOTHYECKMM DPSAIOM U HE
SIBJIFOTCS IIPEACTaBUTEIAMU
IIpeaeIbHbIX AJIbICTUIOB.

Cnabeie npeamerHeie YVYJI, He
0TpabOTaHBI DIEMEHTHI COMCPIKAHUSL:
TOMOJIOTH 5§ H30MEpEI B
OpraHNYeCKON XUMHUH.

3ananme 7. 3agaHue HaNpaBJCHO

HA CpaBHEHHE CBOWCTB
YIJIEBOIOPOIOB u
KHCIIOPOJICOICPIKALIINX

OpPTraHUYECKUX COCAUHEHUH.

HeBepHo mpuMeHWTH  3HAHUA
CBOIICTB OpPTaHUIECKIX
COEIMHEHUI.

HenocraTounoe 3HaHMe CBOICTB
OpPTraHUYECKUX COCIMHCHUH

3ananue 8. HampasieHo Ha 3HaHue

HeBepHo MIPUMECHUIIN 3HaHUA

Ilpy BBHIIONHEHUH 3TOrO 3aJaHUsA

CBOWCTB aMUHOB. CBOWCTB a30TCOJEPKAIIUX | BBIIYCKHUKU TOKa3aau
OpTraHUYECKHUX COSTUHECHHM. HEJOCTATOYHOE  3HAHHE  CBOWMCTB
a30TCOJIEPIKaIINX OpraHUYECKHUX

COoeIMHEHU
3aganme 9. 3aganme TpeOyer | OmmOku JIOITYIIEHBI B | OK3aMeHyeMble HEIOCTATOUHO 3HAIOT
3HaHME CBOMCTB BCEX KJIACCOB | MPEBpALLEHUHU OJHHX | CBOMCTBa apOMaTHYECKUX

YTICBOJOPOIOB.

XUMHUYCCKHUX BCUICCTB B JIpYyTHUC.

YTJIEBOAOPOIOB, & TAKIKE YCIOBHUSL
MPOBEACHUS HEKOTOPBIX XHMUYECKHAX
peakuui

3ananme 10. 3agaHue HanpaBJEHO
Ha NPOBEPKY 3HAHUU XHUMHUYECKUX
CBOIICTB KHCIIOPOJICOAEPIKAIUX
OpPraHUYECKUX COEAUHEHUH.

Ommoxu JIOITYTIICHBI B
MpeBpaICHAN OJIHHAX
XUMHWUYECKHUX BEIIECTB B JPyTHE.

Henocratounoe 3HaHuWe  CBOWMCTB
CIHPTOB W KapOOHOBBIX KHCJOT, a
Takke HE YW  HalpaBJIeHUE
peakuu B 3aBUCUMOCTH oT
KaTajgu3aTopa

3aganme 11. HanpasneHo Ha
IIPOBEPKY 3HAHMM TI'€HETUYECKOU
CBA3M MEX]y YIJIEBOAOPOAAMH U
KHCJIOPOACOAEPKAIUMHU
OpraHN4eCKHMU

COEMHEHUSIMHU.

Omubxu JIOILYLIEHbI pu
MIPEBPAICHIH BEIIECTB.

YdyeHnkH IOKa3aln HCOOCTATOYHBIC
3HaHUA I10 OpFaHH‘IeCKOﬁ XHUMHHU.

uHgopmayus

10 KAHCOOMY 3a0aHUIO C PA3GEPHYMBIM OMBEMOM

3amanme 12. 3amaHue BBICOKOTO
YPOBHS CJIOXHOCTU HAIPaBIIEHO HA
3HaHWE CBOMCTB BCEX KJIACcCOB
OpraHUYeCKUX COCTUHEHHI.

Omnbku JIOIYIIEHBI pu
MpEeBpall€HUH BEIIECTB.

VdeHuKkn IoKa3aiu HCIOCTAaTOYHBIC
3HaHUA I10 OpFaHH‘ICCKOﬁ XUMHH.

3amanme 13. PacueTHas 3ajmada Ha
BBIBOJ (OPMYJIBI  OPraHUYECKOTO
COEIMHEHUS 110 MPOTyKTaM
TOpEHMUSI.

Omnbku JIOIYIIEHBI pu
BBITTOJTHEHUH pacueToB 1o
JTAaHHBIM 3a]1a91

VY4eHuKH NOKa3alnu HeI0CTaTOYHBIE
3HAHMS 110 BBIIIOJIHEHUIO PACU€TOB 110
JlaHHBIM 3a/1a4y, HEyMEHHE
COCTaBIISITh CTPYKTYPHYIO (hopMymy
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Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE MPUYNHBI
3ajaHus y4yacTHukoB /[P 3aTpyAHeHUi

o
BBIBCJICHHOC MOHeKyﬂHpHOfL

BbiBOABI M peKoOMeH AN U

AHaM3 MaTepHaJOB MNPOBEACHUSA OLICHOYHBIX MPOLEAYp MOKazall
MEPEUYCHb DJICMEHTOB COJIEP)KaHMS / YMEHHM W BHJIOB JIEATEILHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMH PETUOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  u3yuyeHHBIE  BENIECTBA IO  TPUBHUAIBHOM WU
MEXKIYHApOJHON HOMEHKJIIATYpE.

2. Omnpenensars/knaccuPUIUpOBaTh: BAJCHTHOCTh, CTEMEHb OKHUCIICHUS
XAMHAYECKUX 3JIEMEHTOB, 3aps/ibl MOHOB, XapaKTEP CpPeAbl BOAHBIX PACTBOPOB
BEIIECCTB; OKHUCIHTEIb W BOCCTAHOBUTENb, MNPUHAIJICKHOCTh BEIIECTB K
Pa3IUYHBIM KJIACCAM HEOPTaHUYECKUX U OPTAaHUYECKUX COCIMHECHUM.

3. XapakTepuzoBaTh: S-, P- W d-2JIEMEHTHl 10 WX TIOJOXKCHUIO B
Ilepuonnueckorn cucreme JI.MI. MenzgeneeBa; CyIIHOCTb H3YYEHHBIX BUJIOB
XUMUYECKUX PEAKIUNA: IIEKTPOITUTHYECKON JUCCOLUAIIMY, HOHHOTO 0OMEHa.

4. IIpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHUSIM.

5. OOywyaromuecss TOHUMAIOT CMBIC TaKWX BaXKHEHIIUX TMOHSITUN, Kak
TUAPOJIU3 U JEKTPOIIU3 (BBIACTSAIOT UX XapaKTepHbIC MPU3HAKHU ).

AHaJIN3 MaTepuanoB MPOBEACHUSA OLEHOYHBIX MPOLEAYp MOKa3ajd MepeyeHb
AJIEMEHTOB COJEpPKaHUsl / YMEHMM W BUIOB JCSATEILHOCTH, YCBOCHUE KOTOPBIX
BCEMHU IIKOJIbHUKAMHM PETHOHA, IIKOJBHUKAMHU C Pa3HbIM YPOBHEM IMOATOTOBKHU
HEJIb3 CUUTATh JIOCTATOYHBIM:

1. HaszpiBaThb BHUJ XHUMHUYECKHX CBSI3€ B COCJUHEHUSIX U THUI
KPUCTAJJIMYECKON PEUIETKU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, TOMOJIOTH
Y U30MEPBI.

2. KmaccupumupoBaTb XUMHUYECKHE pPEAaKIUM B HEOPTraHUYECKOW W
OpTraHUYEeCKONW XUMHU (TT0 BCEM M3BECTHBIM KJIACCU(DUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepus3oBaTh 00IIHE XUMHUUYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
METAJJIOB M HEMETAJJIOB; OOIMe XWMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COCAUHEHHM, CBOMCTBA OTIECJIBHBIX NPEACTABUTEICH IATUX
KJIAaCCOB, CTPOCHME U XUMHUYECKHME CBOMCTBA M3YUYECHHBIX OPraHUYECKUX
COCIMHECHUM.

4. OOBACHATH 3aBUCUMOCTh CBOWCTB XUMHYECKHUX DJJIEMEHTOB U UX
COCIMHEHUN OT TMOJIO)KEHUd odyieMeHTa B llepuommueckou cucreme JI.U.
MenpaeneeBa; npupoay XUMHUUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOM,
METaJJTMYEeCKONW, BOJOPOJIHOM); 3aBUCUMOCTb CBOWCTB HEOPTAaHUUYECKUX H
OpPTaHMYECKHX BEIIECTB OT HMX COCTABA M CTPOCHHUS; BIUSHHUE Pa3JIUUYHBIX
(GhakTOpPOB Ha CKOPOCTh XMMHUYECKOW PEaKIMW W Ha CMEIICHHE XHUMHYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH KCIIEPUMEHT o MOJTYYEHUIO 151
PACHO3HABAHUIO BAXKHEWIIIMX HEOPraHUYECKUX M OPraHUYECKUX COCAUHEHUHU C

11



y4€TOM MPUOOPETEHHBIX 3HAHUH O MpaBHiax 0€30MacHOM paboThI C BEIIECTBAMU B
J1abopaTtopuu U B OBITY; BBIYUCICHHS 110 XUMUYECKUM (OPMYJIaM U ypaBHEHUSIM.

Ha ocHOBe BBIBICHHBIX THUIUYHBIX 3aTpyAHEHUH W OMIMOOK OBLIN
c(opMyIUPOBAHBI CIAEAYIOLIUE aIPECHbIC PEKOMEHIAIINH.

PexkomMeHaanum 1m0 COBEPHICHCTBOBAHUIO NPENOJABAHWS XMMHM ISl BCeX
00y4arImnxcs

a) YuurejasaM, METOAUYECKUM 00beAMHEHUAM yUHTEIeH

[{enenanpaBnenHas padota o GOpMHUPOBAHUIO YMEHUM:

- BBIACISATH B YCIIOBUU 3aJ1aHUSA TJIABHOE;

- yCTaHaBJIMBaTh MNPUYUHHO-CIEJICTBEHHBIE CBS3U MEXIY OTIACIbHBIMU
AJIEMEHTAaMHU COJIepKaHusl, B OCOOCHHOCTH B3aMMOCBSA3b COCTaBa, CTPOCHUS U
CBOMCTB BEIIIECTB;

- BHUMATEJIbHO aHAJM3UPOBaTh YCIOBUS 3aJaHUs U BLIOMPATH aJIEKBATHYIO
IIOCJIEN0BATENBHOCTD JEHCTBUM.

DT yMeHus (QOPMHUPYIOTCS CUCTEMATUUYECKH Ha MPOTSKEHUU BCEro IMKJIA
OOy4eHHs] XUMUHU MTPAKTUYECKH HA KaXKJIOM ypOKE.

OpnHoil 3 BaXHENIIMX (PYHKIMN YUUTENd HA HaYaJIbHOM 3Tare NOATOTOBKU
ABJIIETCS] Pa3bICHEHHE OOYyYarolMMCsl MPUHUUIIOB 0TOOpa M moctpoeHuss KNUM.
Jlnst  mpaBUIIBHOTO TOHUMAaHWSI TPEOOBAHMM, TPEIBABIIEMBIX K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB MO XWMHH, YUYUTEIb JOJDKEH HE TOJBKO UMETh YETKHUE
NPEACTABICHUS] O MNpUMEpax 3aJaHUil, BKIIOYEHHBIX B JAEMOHCTPALMOHHBIN
BapUAHT TEKYILIEro roja, HO U OBITh 3HAKOM C COJEp)KaHHEeM Koaudukaropa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISIONIEH KOTOPOM
ABJIIETCSI OOOOIIEHHBIN IJIaH YK3aMEHAIIMOHHOTO BapuaHTa. ViMeHHO He3HaHue
COJIEp’)KaHME JIaHHOTO JIOKYMEHTa SBISETCS OJIHUM M3 OCHOBHBIX (PaKTOPOB,
MEIIAOIIUX TMOJHOIEHHOMY IUIAHUPOBAHUIO MPOLECCa MOATOTOBKU K 3K3aMEHY
KaK JUIsl y4uTens, Tak W Juisi oOydarommxca. Pesymerater EI'D 2023 r.
MPOJIEMOHCTPUPOBAIA TIPOOJIEMbl B MOJTOTOBKE BBITYCKHUKOB, 00YCIOBJICHHBIE
MaKCHUMAJIbHOW OpUEHTAIIMEN MHOTUX W3 HUX JUIIb HA 3JIEMEHTHI COAECPKAHUS U
YMEHHUSI, KOHTPOJIb KOTOPBIX MPEIyCMOTPEH 3aJaHUSMHU JIEMOHCTPAIMOHHOIO
BapuanTa. I[lokazaTenpbHO, YTO MJi1 MPABUIBLHOTO MOHMMAaHUS HA3HAYEHHS ITOTO
JIOKyMEHTa €XEroJlH0 B HEro BKJIOYaeTcs cuenyromas ¢paza: «llpu
O3HAKOMJICHUH C JIEMOHCTPAIIMOHHBIM BAPUAHTOM KOHTPOJBHBIX U3MEPUTEIHHBIX
MarepuasioB EI'D crienyeT uMeTh B BHUIY, UTO 3aJaHUsl, BKIIOUEHHBIE B HErO, HE
OXBaTBIBAIOT BCEX DJIEMEHTOB COJECP)KAHUS, KOTOpble OyAyT MPOBEPSTHCA C
nomMouisro BapuantoB KMIM B 2023 r.»

OOyuasi UIKOJBHUKOB TMpHUeMaM padOThl C Pa3JIUYHBIMHA  TUIIAMU
KOHTPOJMPYIOIINX 3adaHui (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEO0OXOIMMO TOOMBATHCS TMOHUMAHHS TOTO, YTO YCIICIIHOE BBIOJHEHHE JFOO0TO
3aJlaHdsT HEBO3MOXHO 0€3 TIATeIhHOTO aHajn3a ero YCJIOBUS W BbIOOpa

aJeKBaTHOM IOCJIEAOBAaTEeIbHOCTH AeucTBUIl. Ha kaxaoM »Tarme HOATOTOBKH K
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HK3aMEeHy HEOOXOJIMMO pa3BHBATh HABBIKM CMBICIIOBOTO YTEHUS, CTABUTH MeEpe]
00y4arolMMHUCs POOJIeMHbIE BOMPOCH M MpejiaraTh HECTaHAAapTHBIE 3aJaHUs,
KOTOpble OYyIyT CMOCOOCTBOBaTh AaKTHUBM3AIMK MBICIUTENbHBIX TPOIECCOB H
noOyXJaTh K aKTUBHOMY IOMCKY pelieHus. BakHo He mpeanaraTh YYEHHKY
TOTOBBIM AJITOPUTM, a TPUBETCTBOBATH COOCTBEHHYIO MOUCKOBYIO JI€ATEIbHOCTh
y4alerocsi, MOOMIPATh HECTaHAAPTHBIE TMOIXOJAbl M HHTEPECHBIE MBICIIH.
OMHOBPEMEHHO Ba)XHBIM CTaHOBUTCSA (HOPMHUPOBAHHE Yy OOYYAIOUIMXCA YMEHHS
palMOHANBHO MCIOJIb30BaTh BpPEMSl 4Yepe3 TPEHUPOBKU B PEXKHUME PEATbHOIO
BPEMEHH, OTBEJECHHOIO Ha BBHIMOJHEHHE pPaOOThl ¢ OOJIBIIUM KOJMYECTBOM
3aJlaHNl, KAKOBOW M ABJISIETCS 3K3aMeHallMoHHas padota EI'D.

3agaHus 4actu | sk3amMeHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTaJIM MpoAOoLKeHHEM mpeoOpa3zoBanuid B KM, npeanpuHSATBIX B HOCIEIHUE
roJibl M HANpaBJICHHBIX HA PEaJU3alhI0 CHCTEMHO-IEATEIbHOCTHOIO IOAXO0JA.
HIMEHHO OH JOJKEH ONPEENsATh METOAOJOTHUIO TPENOJaBAHNS XUMHUH B ILIKOJIE Ha
coBpeMeHHOM 3T1arne. He MmeHee 3HaunMbIM acniekToM npu pazpadorke KM craio
YCUJIEHUE BHHUMaHUSI KOHTPOJIO C(HOPMHUPOBAHHOCTU METANPEIMETHBIX YMEHMH,
3HAHWI U yMEHUH, (OPMHUPYEMBIX B pAMKAX XUMHUYECKOT0 IKCIIEPUMEHTA.

VYkazaHHble HampasieHUs coBepiieHcTBoBaHus KVIM mnepernuieraroTcs U
(GOpMUPOBAHUEM 3JEMEHTOB (YHKUIMOHAIBHOM TIPaMOTHOCTU: YHUTAaTEIbCKOM,
MaTEMaTUYECKON U €CTECTBEHHOHAYYHOM.

BaxxHoe MecTo B NpenojaBaHWM XUMHUHU JIOJDKHBI 3aHMMaTh 3aJadd Ha
pacyeT Macchl BEIIECTBA WM 00BEMa ra30B N0 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYAacTBYIOLIMX B pEaKLUU BEIIECTB, TaK KaK 3TO
TPaJMLMOHHBIA THUI PAcyeTOB, KOTOPHIA BXOAUT B HPOrpaMmy II0 XHUMHHU
OCHOBHOM IIKOJIbI, a TAKXKE 3a/layy, IPEeIyCMaTPUBAIOIINE pPACYET MAaCCOBOM WM
O00BEMHOMN J0JIM BBIXOAA MPOJYKTa PEaKUUu OT TEOPETUYECKU BO3MOKHOTO WIIH
MacCOBOM J10J1M (MAacChl) XUMHYECKOT'O COSIMHEHUS B CMECH.

BaxxHo HayuuTh JeTel MpaBWIBHO JaBaTh OTBEThl HA pacyETHbHIE 3a/layW,
KOTOpbIE JIOJDKHBI OBITh TPEACTAaBIEHbl B BHJE UWCIOBBIX 3HAYEHHH C
OIPEEICHHON CTENEHbI0 TOYHOCTH OKpYTrieHusl. OIMOKHA B OTBETAX TaKUX 3aj]ay
CBUJETEIBCTBYIOT HE TOJBKO O Jeduuurax B CHOPMUPOBAHHOCTH HIIEMEHTOB
MaTE€MaTUYeCKOM TIPAMOTHOCTH, HO M O HEJOCTATOYHOM C(HOPMUPOBAHHOCTU
PETYISTUBHBIX YHHUBEPCAJIbHBIX Y4Y€OHBIX JEHCTBUA — YMEHHMH CleloBaTh
UHCTPYKIUSAM, ONPENEATh MOPSI0K AeHCTBUM, padoTaTh M0 MJIaHYy.

Heob6xonumo ¢opmupoBaTh 0a3oBble MaTEeMaTHUUECKHUE W DJIEMEHTApHbIC
xumuyeckue 3HaHus. Peub upmer o0 ymeHusix pabotaTh ¢ KO3pGUUHUEHTaMHU U
IPOBOJUTH MPOCTEUIINE apUPMETUUECKUE PACUETHI.

Jlnst BoCnoJIHEHUS MPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpbIE PEryJsipHO
BBI3BIBAIOT 3aTPYAHEHUS Y O0YYaIONIMXCA U YYACTHUKOB dK3aMEHa, MpeJiaraercs
MIPOBECTH CIIETYIOIINE MEPOITPUSATHSL:

1. OpranuzoBaTh 1 npoBecTd «CeMHUHAp BHUMATEIBHOTO YTEHUS» (B OUHOM
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WIM B JUCTaHUMOHHOM (opmare). Llenpro Takoro cemuHapa OyAeT Kak
BOCTIOJTHEHHE  HEKOTOPbIX MPEAMETHBIX JAepUIMTOB, TaK W  pa3BUTHE
ONpENENEHHBIX METaNpeaIMETHbIX yMeHul. CeMuHap MOYKHO OPraHH30BaTh Kak
COPEBHOBaHHE KOMaHJ, KOTOPbIM TpeOyeTCs BBINOJHUTH CIEAYIONINE 3aJaHus:
BBIOpATh OIpPEACIIEHHBIE XUMUYECKHE DJEMEHThI, HMEIOIIME TE€ WM HHbIE
OCOOCHHOCTH CTPOCHHUS aTOMOB; PEUINTh KOMOWHHUPOBAHHYIO PACcU€THYIO 3a7ady;
YCTaHOBUTH MOJIEKYJIIPHYIO M CTPYKTYPHYIO (DOpPMYITy OpraHHYECKOTro BEIIEeCTBA.
DopMyIMPOBKH 33JaHUN COCTABIISIFOTCS TAKUM 00pa3oM, UTO BEPHOE BBIIIOJHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHLEHTPAllMM BHUMAaHUS K TEKCTY 3aJlaHus,
VICITOJIB30BAHUS TEXHOJIOTUHA KPUTHYECKOIO MBIIIUICHHUS .

2. Opranu3oBaTh M TPOBECTH LHUKJI BEOMHApOB JMJii  BOCIIOJHEHUS
npeaMeTHbIX JepuuutoB. K yuacTuio B MOArOoTOBKE BEOMHApPOB IPHUBIIECYD
yuuTeNe XMMHUUA OOpa30BATEIbHBIX YUPEKICHUMN, BBITYCKHUKUA KOTOPBIX UMEIOT
BbICOKME pe3ynbTarhl EI'D mo xumun. Temarnka 3TMX BEOMHApPOB BKJIIOYAET
BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPyJHEHUS Yy Yy4dacTHUKOB EI'D,
HanpuMmep: «OnpeaensieM TUN XUMHAYECKOM CBSI3M M THII KPUCTAIUIMNYECKOU
PEETKN BELIECTBY», « BakHEWIINE XMMHUUYECKHUE TTPOU3BOJCTBA B KypCce XUMHM,
«ODKCIIEpUMEHTAJIbHOE pEelIeHUE 3a7a4 Ha WACHTHU(PUKALHIO BellecTBy, «Pemaem
pacu€THyIO 3a7auy», «AMQOTEpHbIE OKCUABI U TUAPOKCH]IBI, UX B3aMMOCBS3b C
JPYTUMU BELIECTBAMWY, K AMUHBI 1 aMUHOKHUCIIOTBD».

3. IIpoBectn auarHoCTHYECKyl0 pabOTy, BKIIOUAIOLIYIO 3aJaHus 10
opranndeckoit xumuu B popmare nepsoit yactu KM EI'D o xumuu.

4. PekoMEHJI0BaTh ~ YYHUTEISIM  XHMHUU  TOPOHUTH  KypChl  HOBBILICHUS
kBanudukanuu B TeueHue 2023-2024 yuyeOHoro rojaa.

0) MyHnuunajibHbIM OPraHaM ynpaBJieHus 00pa3oBaHHeM

- MPOBOAUTH MOHHUTOPUHI YPOBHSI YCBOCHHS JJIEMEHTOB COAECPKAaHUSA HA
BCEX ATanax U3y4eHHs] XUMHU;

- OpraHM30BaTh MEXKIIKOJBHBIE 3aHATHS I y4al[MXCs MO MOATOTOBKE K
rocyJapCTBEHHON UTOTOBOM aTTecTanuu. [Ipu 3ToM HEOOXO0AUMO UCTIOIB30BATh
3a/1aHus, KOTOPbIE COOTBETCTBYIOT KoaupukaTopy u cneurdpuxkauuu EI'D;

- TMPOBECTU KypChl MOBBIIIEHUS] KBAIU(PUKALUU ANl YUUTENEH, ydalmecs
KOTOPBIX IMOKa3aJIn HU3KUM pe3ynpTat EI'D;

- OpraHu3oBaTh OOyyaroIlMe CEMUHApbl MO OOMEHY OIBITOM MEXIY
nejaroraMu ¢ OOJIBIIMM  CTakeM, oOydarolmuecss KOTOPbIX MOKa3bIBalOT
CTaOUIIbHO BBICOKME PE3YJIbTAThl U MOJIOABIMU YUUTEISIMH;

- OpraHM30BaTh OOMEH OIBITOM MEXIY IIKOJIaMH, 00ydarouuecs KOTOPbIX
NIOKa3bIBAIOT BBICOKMI pe3ynbTar, 1 OO, HCHBITHIBAIONIMMU 3aTPYJHEHUS B
peanu3annu o0pa3zoBaTeNbHON MPOTPAMMBI;

- 1pu noAaroroBke k EI'D mo XuMuM ciaeayeT y4HuThIBaTh, YTO H3Y4YEHUE
CUCTEMAaTUYECKOr0 Kypca XUMHUM B o00beMe |—2 YacoB OpPHEHTHPOBAHO Ha
YCBOEHUE MaTepuajla UMEHHO Ha 0a30BOM ypOBHE, YTO B HauWOOJIbLIEH CTENEHU
MO3BOJISIET YCIELIHO CIPABUTHCS C 3aJlaHUAMH 0a30BOIO YPOBHS MU HEKOTOPHIMU
3aJaHUSIMA  TIOBBILIEHHOTO YpPOBHS CJHOXKHOCTH. (OCBO€HHWE Marepuana Ha
npoQUIBHOM YPOBHE MpEAyCMAaTpUBAET MHOW Auamna3oH y4eOHbIX YacoB (5—7
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4acoB B HEJIEII0) W/WIKM OOJBIIYI0 CAMOCTOSITENIbHYIO MTOATOTOBUTENbHYIO PadoTy
CTapIIEKIACCHUKOB IO PYKOBOJICTBOM MEAarora.

Pexomenmanuu mo opranuszanuu auddepeHuMpoBaHHOr0 00y4YeHUs XUMMHU
00y4aroIuXcsl ¢ pa3HbIMHM YPOBHAMHU NMPEAMETHON NOATOTOBKH

a) YuureasiM, METOANYECKUM 00beUHCHUSIM YUHUTe el

[lepBbiM  mmarom  opranuzanuu  AuddepeHuupoBaHHOTO  00y4YeHUs
IIIKOJIPHUKOB C Pa3HBIMH YPOBHSIMH TIOJITOTOBKH TIO XUMHHU OyAeT pasiueicHue
oOy4Jaronuxcs, KOTopble IJIaHUPYIOT caaBaTh EI'D, Ha nBe rpynmbl: TeX, KTO
JTABHO TOTOBHUTCS K PK3aMEHY U UMEET BBICOKUN YPOBEHb OCBOCHHS XUMHH, U TEX,
KTO Havaj TOTOBUTHCS K SK3aMEHY B TEKYIEM y4eOHOM roay U UMEET HE CTOJb
BBICOKMH YpOBEHb. Y OJHONM W y JApPYyrod TpYyIIbl JOHKHBI OBITh pa3HbIC
nporpamMmbel  00ydeHus. [l mepBod Tpynmbel B IPOrpaMMy TOJITOTOBKH
HEOOXOJMMO BKJIIOYATh PEIICHHWE PACYETHBIX 3a7a4 MOBBIIMICHHON CII0XHOCTH,
3aJlayd Ha YCTaHOBJICHHE (OPMYJ OpPraHMYECKUX BEIIECTB (MOJICKYJSPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK MpPEBpallleHUl BemecTB. Llenbio ocBoeHHA
Kypca BTOpOM TPYNION SIBISETCS YBEPEHHOE BJaJCeHHE 0a30BHIMH HAaBBIKAMH,
HEOOXOAMMBIMU I CAAYM 3K3aMEHa, 3HAHHE KJIACCU(DUKAMU U HOMEHKJIATYpPHI
BEILIECTB, YBEPEHHOE BIAJICHUE BAXKHEUIIMMH MOHSITUSMH XUMHUHU. 3aBEPIIUTH
Takyto MmoArotoBky B 2023-2024 y4eOHOM Tojy PEKOMEHIYEM JBYXYPOBHEBOU
TPEHUPOBOYHO-TUATHOCTUYECKOM padoToil B hopmarte EI'D.

[lepBas rpymnma. OTO 3K3aMEHYEMbI€, HMEIOIIUE TPYAHOCTH B YCBOCHHUU
ydyeOHoro Marepuaina. Jjist paboThl C JTaHHOW TPYMHIION PEKOMEHIyeM:

1. Yeunuth npakTUUECKUM acleKT B MpenofgaBaHuu XuMuu. JJist yriryoneHus
NOHUMAaHUsl MaTepuasa HeoOxonuma 3¢Q(eKTUBHAs peanu3anus XHUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHMHM C JPYTUMHU HATJISAHBIMA CPEICTBAMH OOYy4ECHHS
XUMUHU  (JIEMOHCTPAIIMOHHBIA JKCIIEPUMEHT, pabdoTa ¢ MOJEISIMU MOJIEKYIT U
KPUCTAJUIMYECKNX PEIIEeTOK, BUJEOMATEpUalibl, BHUPTyalbHBIC JabopaTopuw,
porpaMMbl MOJCIIUPOBAHUS XMUMHUYECKHUX OOBEKTOB (BEIIECTB W TMPOIECCOB) B
Takux (QopMmax, Kak JiabopaTopHas M TpakTUdeckas padoTbl. TeopeTmyeckuit
Marepuasl JOJKEH IMPENnoJaBaThbCsi B TECHOW B3aWMOCBSI3U C PEJIEBAHTHBIM
sKcriepuMeHTOM. KakIpIit SKCIEpUMEHT JOJDKEH BKIFOYATh B CEOsl METOAMYECKHE
yKa3aHusl, KOMIIOHEHTOM  KOTOPBIX  SIBJII€TCSI  KaK  HEMOCPEJICTBEHHO
DKCIEpUMEHTalbHasi paboTa, TaK U BBHINIOJHEHUWE KOHTPOJBHBIX 3aJlaHUil B
dbopmare, anamornunoM 3aganusam OI'D u EI'D o xumuu.

2. ®opMHUpPOBATh YMUTATENBCKYIO TPAMOTHOCTH oOOywarommuxcs. [Jns sroro
HEeoOXo/aMMa cucTeMaThyeckasi paboTa Mo pa3BUTHIO HABbIKA CMBICIOBOTO YTEHUS
npu pabote ¢ uHGopmalnuen J00ro TUMa.

3. CucteMaTu3UpOBaTh 3HAHUS MO KAXKIOMY dDJIEMEHTY COACp’KaHUS Kypca
xumuu. Jljisi 3TOro cHavajsa HEOOXOAMMO WCIONB30BaTh 3aJaHUs Pa3IMYHBIX
MojeNleld, B TOM YHCJI€ TPAJAUIMOHHBIX, KOTOpPhIE TPEOYIOT TOBTOPEHUS
TEOPETUYECKUX MOJIOKCHUM, HAMUCAHUS ONPENCICHUN W3YYECHHBIX MOHSATHM,
COCTaBJICHUS YPAaBHEHUN XUMHYECKUX PEAKIUH, ONIPEICIICHHS CTEIIEHH OKUCIECHUS
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XUMUYECKUX DJJIEMEHTOB M T.I.; C BBIOOPOM OJHOTO OTBETa M3 YETHIPEX
MIPEIOKEHHBIX. JTO MO3BOJUT 00JIE€ TOUYEYHO BBHISBISATH MPOOEIBI B 3HAHUSIX U
3aTPyIHECHHS B TPUMEHEHUH ATUX 3HAHWUU TPU BBITIOJHEHUU 3adaHuil. 11 TOIbKO
Ha 3aKJIOYMTEIBHOM JTalle MOATOTOBKM K 3K3aMEHY MOXHO HCIOJIb30BATh
3aJjaHus dK3aMeHamoHHoro ¢opmata EI'D.

4. TlpemycmaTpuBaTh B TEUCHHE Y4EOHOTO Tpoliecca paboTy ¢ 3aJaHUsIMHU,
KOTOpBIE TPOBEPSIOT HE TOJBKO MPEAMETHYIO COCTAaBISIONIYI0 XHWMHH, HO U
MEXIIPEIMETHBIC CBsI3U ¢ (U3UKOM, Oumosiorumerd, maremaTtukou. HeoOxomumo
HaJIM4ME MPAKTUKO-OPUEHTUPOBAHHBIX, MEXKIPEAMETHBIX, 3KOJIOTH3UPOBAHHBIX
3aJlaHdid B XOJIe€ peanu3aluu oOy4YeHHUs IIKOJBHOTO Kypca xuMmuu. Cremyet
n30eraTh pelieHus: «IadJIOHHBIX) 3aJJaHul, KOTOpbIE CTaBAT Nepes co0oi 3a1auy
«HATACKUBAHUS» Ha BBITIOJIHEHUE 3a]1a4 ONpe/ieiieHHoro ¢gopmara, B TO BpeMsl Kak
3aJI0TOM yclieXa Ha dK3aMeHE SIBIISIETCS Pa3BUTHE TBOPUYECKOTO M KPUTHYECKOTO
MBIIUIEHUSA, a TaKXXe CPOPMUPOBAHHOCTh HABBIKOB MEPEHOCA 3HAHUU W3 00JACTH
TEOPHH B peajbHbIC )KU3HCHHBIC CUTYyAITUH.

5. Pa3zBuBaTh y 00ydarommxcs HaBbIKM CAMOKOHTpPOJS U pedaekcun. JlanHas
paboTta crnocoOCTBYyeT (OPMUPOBAHUIO CTOWKOW MOJOKUTEILHON MOTHUBAIIUU B
U3YYEHUU TMpeaMeTa. OTO BO3MOXHO IOCPEICTBOM OpraHU3allud HSKCKYpPCHUH,
TEMaTHYECKUX BEYEPOB, CBSI3U XMMHH C TIOBCETHEBHOU KU3HBIO.

Btopas rpynma. 3210 oOywammmecs €O CpeOHUMHU  YYEOHBIMU
CHOCOOHOCTSIMH.

1. Ucionb3oBaTh  3aJaHusi, B KOTOPBIX JJIA  peElIeHusi Tpelyercs
MOCJIE0OBATEILHOE BBIMOJHEHUE HECKOJBKUX (TPEX-UEThIPEX) MBICIUTEIBHBIX
onepauun (aHANIM3—CHHTE3—CpaBHEHNE—0000IIEHUE), B TOM quclie
OCHOBBIBAIOIIMXCSA Ha BIJIAJICHUM 3HAHUSMHU U3 Pa3HbIX TEMATHYECKUX Pa3JIEIIoB.
[{enecooOpa3HO MCIOIB30BAaTh HA YPOKaX caMO- U B3aMMOOLIEHUBaHUE.

2. Ucnionwp3oBath 3ajaHusi, MpeaycMaTpuBaroiiue padboTy ¢ uHbopmaiuei,
MPEACTABICHHON B pa3nu4yHoid (opme — cxema, Tabiuia, PUCYHOK U Jp., C
MOCJIEYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOIWMMBbIE JUIsl  BBHINIOJIHEHUS  3aJaHU,
OIMMCBHIBAIOIIETO TOCIEIOBATEIHLHOCTh IKCIEPUMEHTAIBHBIX JICUCTBUM, KOTOpHIC
HY)KHO TIPEBPAaTUTh B ypaBHCHUS peakIui (MBICICHHBIA OKCIICPUMEHT).
TpyaHOCTh Takoro 3aJaHusi COCTOMT B TOM, YTO UIKOJBHUKHA HEIOCTATOYHO
XOpOIIO  pa3dOMparOTCsi B JKCHOEPUMEHTAIBHOW XMMHHM, HWMEIT ciadoe
MPEAICTABICHUE O MPOTEKAIOIINX XMMUYECKUX MPOLECCaX U He BCErja MOHUMAKOT
CMBICII UCIIOJIB3YEMBIX TEPMUHOB U onpeneneHuil. K kaxmoi 1adbopaTopHoil n/uiu
MPAKTUYECKON paboTe HEOOXOIUMO FOTOBUTH JIUCT C 3aJlaHUSIMU, HallPaBJIEHHBIMU
Ha (popMupoOBaHUEe MOHUMAaHUS MPOLIecca, MPOTEKAIOIIET0 B PEAKIIMOHHOM COCY/IE.
3nech HEOOXOAUMO TaKXKE OIMUCHIBATH HAOMIOACHUS M OOBICHATH uX. [lone3Hoit
Oynet paboTa ¢ pa3NMYHBIMU TUTIAMU 3aJaHUK (C BBIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHa HeoOXoauma Jyisi (HOPMUPOBAHHMS
MOHUMAaHUs, YTO TPABWIBHOE BBHITIOJHEHWE 3aJIaHUS HEBO3MOXKHO 0€3 IMOJHOTO
aHaJM3a €ro yCJIOBUs U BeIOOpa cTpareruu pemieHus. [lapamiensno Gpopmupyercs
YMEHUE PallMOHATBHOTO WCIIOJIb30BAHUS BPEMEHU, OTBEJCHHOTO HA BBHITIOJHEHUE
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HK3aMEHALMOHHON PabOTBHI.

Tpetbs rpynna. C BBICOKUM U BBIIIE CPETHETO YPOBHEM 00yUYEHHOCTH.

1. PexomMeH10BaTh peUICHUE 3a/aHui, BBIXOIAIIMX 3a PaMKH (popmMaToB u
MOJIeJIell, BCTpEYaroIMXCs B 3K3aMEHAlMOHHBIX padorax EI'D. Dto mo3Bosur
chopMupOBaTh y OOy4aroOUMXCd YMEHHE CaMOCTOSTEIbHO pa3padaThiBaTh
QJITOPUTM PEILEHUS B CIIy4ae HECTAHJAPTHBIX (POPMYJIUPOBOK 3aJaHMUN, a TaKXKe
yYMEHHE JEHCTBOBAaTh B HE3HAKOMBIX CUTyallMsIX. B psje ciaydaeB 1enecooOpa3Ho
IPONUCHIBATh B OOIIEM BHUJE MOPSIOK HAXOXKJIEHUS (PU3NYECKUX BEIMYMH O€3
IPOBEJCHUS MPOMEKYTOUHBIX APUPMETHUECKUX BBIUYMCICHUN, a TaKXKe pellaTh
3a/1ayy, MPUMEHSA HECKOJBKO BO3MOXHBIX CIOCOOOB, OLIEHHWBAs 3TH CIIOCOOBI U
BbIOMpas 3aTeM HanboJiee palOHAIbHBIH.

2. [IpoBOANTh WHTETPUPOBAHHBIE YPOKHM C MaTeMaTUKOH, (DU3UKOA,
ouonoruei st (POPMUPOBAHUS EIOCTHOW KApTHUHBI MUpPa BO B3aHUMOCBSI3U U
B3aMMO3aBUCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMMHHMCTPAUHMAM 00Pa30BaTeIbHbIX OPraHU3ALMIM:

- peanu30BbIBaTh  MPUHUUNBI  AUPGEPEHUIUPOBAHHOTO  O0y4YEHHH,
co3gaBath MNpOoQUIIbHBIE KJIAacChl W TPYyNNbl C H3YYCHUEM XUMHUU Ha
podUIbHOM, YTIyOJIEHHOM YPOBHE;

- BBIIEIATH JIONOJHUTENBHBIE Yachl Ha M3YYEHHE XHMHUU B BHJE
AJIIEKTUBHBIX MPEIAMETOB, (aKyJIbTaTUBHBIX KYypCOB, OpraHU30BBIBATH JJIs
oOydaromuxcsi ¢  HU3KMMH  mOpeaMeTHbiMu  YVY]l  uHAUBUIYyalbHBIE
oOpa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJjeHHus 00pa3oBaHHeEM:

- NPEAYCMOTPETb MEPBHl AAPECHOW IIOMOIIM YYUTEISIM XUMHH 10
YCTPAHEHUIO BBISBICHHBIX MHIUBUAYAIbHBIX MPO(ECCUOHATBHBIX (IIPEIMETHBIX
U METOJIMYECKHX) 3aTPyAHEHUM, B TOM 4HCIIE Yepe3 o0ydeHue MX Ha Kypcax
MOBBILICHUS KBaJu(pUKaIuu;

- OpraHM30BaTh pacrnpocTpaHeHue 3IPPEKTUBHOrO OMNbITA YUYUTEIECH,
oOyuaromuecss KOTOPhIX JEMOHCTPUPYIOT CTAaOMJILHO BhICOKHUE pe3ynbTaTthl EI'D
0 XUMUH.

Pexkomengauum mno TtemMaM s 00Cy:KaeHHs / oOOMeHa ONBITOM Ha
METOAMYECKUX 00beIUHCHUSAX YUHuTe/Ieli-IpeIMeTHUKOB

B pamkax JgedaTeNIbHOCTH TPEIMETHBIX CEKIHUM  YYUTEIEH XUMHH
PETHOHANIBHOTO Y4eOHO-METOAUYECKOTO 00BEIUHEHHSI PEKOMEHI0BATh:

- BKJIIOYATh B IUIAH pa0bOThI 3acelaHusl MO CICIYIOIMNM TeMaM: «AHaIu3
pesynbTratoB EI'D mo xumum», «Bompocsl opraHu3aluu HW HOPOBEICHUS
noArotoBku oOyuarommxcs kK EI'D», «Ilytu moBblIeHHsT KadecTBa YPOKOB
XuM#H, 3QPEKTUBHOCTH MPENOJaBaHUS MPEAMETAY;

- TPOBOAUTH TPAKTHYECKUE 3aHSATHUS, OTKPHITHIE YPOKH, OOydaromme
CEeMHHAphl TO JaHHOW TMpoOJeMaTUKEe C Yy4YacTHEM HauOoJiee OMBITHBIX
MeJaroros.;

- y4acTBOBaTh B pacupocTpaHeHUH dSPGEKTUBHOTO OIMbITA YyUHUTEIEH,
oOyJarmmecs KOTOPhIX JEMOHCTPUPYIOT CTAOMIBHO BBICOKHE pe3ynbTaThl EI'D
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110 XUMHHU;
- 3aIlJIAHUPOBaTh METOJAMYECKHE COOBITUS MO O3HAKOMJICHUIO C y4eOHO-
MeToandeckumu pekomenganusamu OUIIA.

PexoMeHIanuu mo BO3MOKHBIM HANIPABJICHUAM MOBBILICHUS KBAJIU(PUKALMH
PadOTHUKOB 0O0pa30BaHUA /I BKJIOYEHHS] B PErHOHAJBLHYI) JTOPOKHYIO
KAPTY N0 PAa3BUTHI0 PErHOHAJILHON CHCTEMbI 00PA30BAHUSA:

- MEPONPUATUSA TOBBINICHUS KBadU(PUKAIUM, BKIIOYAIOUIUE TEMBI:
pe3ynbTathl EI'D Tekylero rojaa; aHaaiu3 TUIUYHBIX OMIHUOOK, 00YYaIOIIUXCS O
xumuu  npu  cpade EI'D, BBIABIEHHBIX TPYIOHBIX JUISI  BOCHPHUSTHUS
oOydaromumucss TeM W 3aaaHuii; usMeHenuss B KMM EI'D mo xumum Ha
CIEIYIOINN Yu4eOHBIN TOI,

- o0ydeHMEe TeJaroroB, B TOM 4YHCIIE aJpecHOe (Ha OCHOBE aHaju3a
pesynbTaToB EI'D3-2023), KOHCYNIbTUPOBAHKE IMEAArOroB W OOyYarommxcs (Kak
myTeM TIPOBEJCHHUS O00pa3oBaTEIbHBIX CEMUHApOB, BEOMHAPOB, TaK U
WHIUBUYaTbHO);

- mpoxoxjeHue KypcoB «IloaroroBka o0ydaromuxcs K Tocy/1apCTBEHHOU
UTOrOBOM arrectrainuny», «MHTepakTuBHBIE GOPMBI MOATOTOBKH K EI'D»,
«IToaroroBka k EI'D B koHTekcTe bpoBOH 00pa3oBaTEIbHON CPENIBI»;

- TMPOBEJICHUE CEMUHAPOB M MPAKTUKYMOB C IMEJbl0 (POpMUPOBAHUS
YMEHHUI M HAaBBIKOB, CLIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBLITIOJTHEHUIO 3aJaHUN
NoNe 13-15, 17-19, 28, 24 -25, 29-34, nio cineayomum TeMam:

- «['otoBumcs xk EI'D: 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peakiuii. CKOpOCTh XUMUUYECKON peakiuu v (GakTOPhl, BIUSIIOMINE HA HEE;

- «l'otoBumcss k EI'D: XapakTepHble XUMHYECKHE CBOHCTBA U
CIIOCOOBI MOJYYEHHUS a30TCOECPKAIUX OPTAHNIECKUX COCTUHCHUIY;

- «l'otoBumcst k EI'D: buonornvyecku-BakHble OpPraHUYECKHUE
COCIMHEHUSI»;

- «l'otoBumcsa k EI'D: I'eHeTnueckas B3aMMOCBSA3b HEOPraHUYECKUX
BEIIECTB U OPTraHUYECKUX COCAWHEHUN B 3aJaHUAX MOBBIIMIEHHOTO U BBICOKOTO
YPOBHEU CIIOKHOCTHY;

- «l'otoBumcs k EI'D: Pacuérsl mo ypaBHEHHSM XUMHUYECKUX
peaKIuiiy;

- «l'otoBumcs k EI'D: Pemenue 3amay  BBICOKOTO  YPOBHS
CIOKHOCTH»;

- «l'oroBumcas k EI'D: IlomyyeHne u TpUMEHEHUE BEIIECTB U

MAaTEPUAIIOBY.
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