JanbHepeYeHCKUH rOpPOACKOM OKPYT

AHanuTuyeckas CIpaBKa COCTABJICHA JJIsI MyHUIUMIIAIBHOTO 00pa30BaHUs
o pe3yapraraM IpoBeneHus B 2023 roay CIEAYHOIMX OUEHOYHBIX MPOLEAYP:
€IMHOT0 TOCYAapCTBEHHOI0 3K3ameHa (fnanee — EI'D) u quarHoctuyeckoi paboThbl
(manee — J1P) mo npeameTam.

Ananu3 pe3ynbratoB BbionHeHUss EI'D u JIP BbIsBUI npoOsieMHBIC
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 ob1Iero yncna
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
JanpHepeueHCKUi TOPOICKOU OKPYT 13 1,31

OcHoBHbIe pe3ynbpTaThl EI'D mo xumuu B JlaJIbBHEPEYEHCKOM T'OPOJICKOM
okpyre B 2023 romy mnpeacraBieHbl Ha pucynke 1. B 2023 romy B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIAIUTETa HE ObLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

100

53,85

50 30,77

7,69 7,69
0 |
B HVXKEe MUHMManbHoro banna OT MUHUManbHoro Ao 60 6annos
ot 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbI€ pe3ynbraTel EI'D no xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHSI KOTOPHIX B JlanbHEPEYEHCKOM TOpPOJCKOM OKpYyre He MPeooJieln
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHs — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bwicokoro ypoBHs — 10-

L B3Bemennsrit MPOUCHT BBINIOJIHECHUSA — CyMMa 0aJyioB 10 KaKI0OMYy 3a/IaHUI0 B I'PYIIIC / Ha KOJIMYECTBO
YYaCTHHUKOB, IIOMAaBIIUX B OTY I'PYIITY.
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20%)?%. TlpeaMmeTHble pe3ylbTaThl OOYYEHHs OTCYTCTBYIOT B cHelU(HKALUH
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepHaoB s npoBeneHus EI'D nmo xumuu B 2023

roay.

Tabnuna 2. 3aganusi M0 XUMHH, TI0 KOTOPBIM BBIITYCKHUKHU
HE MPeoA0JIeTIn 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.
O6m1ast xapakrepuctruka mMetamio [A—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[.M. 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
CB3b. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
cTpoeHus. Tl KpUCTAIIINYECKON PEIIETKY.
3aBHCHUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa
CTPOEHUS
Krnaccudukaiius HeOpraHU4eCKUX BEIIECTB. 1.3.1,
5 B HomeHknatypa HeopraHU4eCKHUX BEIICCTB 2.2.6 2.1
(TpUBHANBbHAS U MEXKTYHAPOTHAS)

121,122,
123,124

2.2.2,
2.4.2, 131,133
24.3

XapakTepHble XUMUYECKUE CBOWCTBA YIJIEBOIOPO/IOB!
QJIKAHOB, [IUKJIOATKAHOB, aJIKCHOB, IUEHOB, AJIKNHOB,
apOMaTHYECKUX YTIIeBOIOPOAOB (OEH3071a U TOMOJIOTOB
OeH3ouna, ctupoia). OCHOBHBIE CIIOCOOBI TIOTYYCHUS
YIIIeBOAOPOAOB (B T1abopaTtopun). XapakTepHbIe

12 I XMMHUYECKHE CBOMCTBA MPEAETBHBIX OJHOATOMHBIX U
MHOT0aTOMHBIX CIIUPTOB, (peHoa. XapaKkTepHble
XMMHUUYECKHE CBOMCTBA aJIbAETHIIOB, IIPEACIbHBIX
KapOOHOBBIX KHCJIOT, CIOXKHBIX 3(pupoB. OCHOBHBIE
CIOCOOBI OJTYUYESHHUST KHCIOPOICOACPIKALINX
OpraHHYECKUX COSIMHEHUH (B 1abopaTopun)
XapakTepHble XUMUYECKUE CBOWCTBA YIIIEBOAOPO/IOB!
QIKAHOB, [[UKJIOAIIKAHOB, aJIKEHOB, JINCHOB, AJIKWHOB,
14 I apoOMaTUYECKUX YIICBOAOPOaOB (OSH30/1a 1 TOMOJIOTOB 2.3.4,
OeH30:1a, cTupoia). Baxkueiinme criocoOs! orydeHus 244
yriieBonopoioB. Monnslii (nmpasuio B.B.
MapKOBHHKOBA) M paJiKaJIbHbIE MEXaHU3MbI PEaKLIUi B

1.3.4,
2.3.4, 34,35, 3.6,
244, 417,418
2.5.1

34,417

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBINOIHEHHS OLICHOUHBIX NIPOLENYP U CPEJHUX 3HaueHuH o Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI COZEPKAHUS.
2



YpoBensn
CJI0KHOCTH IIpoBepsiemble 31eMEHTBI COlePKAHUS/yMEHUSI KT? Kox K2C*
3a/laHus

Ne
3ajaHus

OPTraHUYCCKOM XUMUU

Knaccudukaius XUuMHYECKUX PEaKIuil B
HEOPraHUYeCKON M OPraHu4eCKOW XUMHHU
CKOpOCTh peakiuu, e€ 3aBUCHMOCTb OT Pa3JIMIHBIX
(daxTopoB

Pacuétsl ¢ ucnonbp30BaHUEM MOHATHI

26 b «pPacTBOPUMOCTB», «MaccoBas 0JIs BEIIECTBA B 252 431
pacTBope»

Pacuérel Maccrl BemecTBa Wi 00bEMa ra3oB 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WA O0BEMY
OJIHOTO U3 YYacTBYIOLIUX B PEaKLUU BellecTB. PacuéThl 433 438
28 b MaccoBoit niin 00BEMHOM 0K BBIXO/IA MTPOIYKTa 25.2 e 4 ’3 9 -
PeaxIyu OT TEOPETHIECKH BOZMOXKHOTO. PacuéTrl o
MacCOBOM JOJM (MacChl) XUMHYECKOTO COSTUHCHHSI B
cMecH

17 b 2.2.8 14.1

18 b 2.4.5 1.43

Yacts 2
Pacuértsl ¢ ucnosnp30BaHUEM MOHATUN
«PacTBOPUMOCTEY, «MACCOBas JI0JIs BEIECCTBA B
pactBope». Pacu€Tel maccel (00bEMa, KOMMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIUH, €CITA OJJHO M3 BEIICCTB
JaHOo B M30BITKE (MMeeT mpuMecH). Pacu€Ter Macchl 259 4.3.1,4.35,
(00BéMa, KONMMYEeCTBa BEIISCTBA) IMPOIYKTa PEAKIUH, - 436,439
€CIT OJTHO W3 BEIIECTB JIaHO B BUJIC pacTBOpPA C
onpeAenéHHON MacCOBOU J0JI€ pacCTBOPEHHOTO
BemiecTBa. PacuéTer MaccoBOM H0M (Macchl)
XHUMHYECKOTO COCIUHCHHS B CMECH

34 B

Ha pucynke 2 mpencraBieHsl naHHbIe 1Mo 3amaHusM (%), ypoBeHb
BBITIOJTHEHHS KOTOPBIX HE MPEOJI0Jie]] MUHUMAIbHBIM Topor. KpacHoit nuHuein
OTPaXEH MHMHHUMAJIbHBIA TOPOT BBIMOJHEHUS IS KaXKIOTO YPOBHS CIIOKHOCTH:
0a3oBbIil — 60%, moBbeIIeHHBIN — 40%, BeIcOKUI — 10%.

100,00
90,00
% 80,00
7} 70,00
T
§ 60,00
5 50,00
[a1]
- 40,00
i
g 30,00
o 20,00
=
10,00 I
0,00
2 4 5 17 18 26 28 12 14 34
H basoBbi 46,15 38,46 38,46 15,38 23,08 30,77 30,77
MOBbILEHHbIN 30,77 30,77
BbICOKUM 0

Homepa 3agaHuii

Pucynox 2. 3aganusi, mo KOTOPHIM YYaCTHUKHU HE MPEOAO0IIEITH
MHHUMAJIbHBIN [TOPOT

AHanu3 pe3ynbTaToB YYaCTHUKOB U TUIIOB 3aJJaHUH, TIOMMABIINX B IIEPEUYCHb
(Tabm. 2, puc. 2), nmokasa:



Henb3st Ha3BaTh yCHENMIHBIM BBINOJHEHUE 3a/laHusi 0a30Boro ypoBHsa No 2
(3axkoHOMEpPHOCTH M3MEHEHHSI XUMHYECKUX CBOMCTB 3JIEMEHTOB M UX COCTUHCHHIMA
1o mepuoaaM M Tpynmnam) U 3aJaHuil MoBbIIeHHOTo ypoBHS Nel2 (XapakTepHbie
XUMHUYECKUE CBOWCTBA yriaeBojoposioB), Nel4 (XapakTepHble XHUMHUYECKHE
CBOMCTBA YTJICBOIOPOJIOB).

Boinonnenue 3aganus Ne2 tpeOyeT moHuMaHusi cMmbiciia [lepuoanyueckoro
3akoHa [[.M. MeHneneeBa M MCIOIB30BaHUSA €r0 ISl KAYECTBEHHOI'O AHAIN3a U
00OCHOBaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOWCTB
XUMUYECKAX DJJIEMEHTOB W WX COCIWHEHUN, CHOPMHUPOBAHHOCTH YMEHUS
ONpPENENATh BaJEHTHOCTh XHWMHUYECKOIO 3JEMEHTa II0 €ro IOJIOKEHUIO B
Ilepuonnueckoin  cucreMe  xumMuueckux asemeHroB M. MeHnneneesa.
OTpunarenbHblid pe3yiabTaT BbloIHEHU 3aaaHuil Nel2, Nel4 cBuaeTenbCTBYET O
TOM, YTO DJJIEMEHThl COJEpKaHUsA Kypca OpPraHHYEeCKONl XHWMHH YCBOECHBI
BBIITYCKHUKAMHU  HECKOJIBKO  XyXe€, 4YeM DJJIEMEHTHl COJACpKaHUs  Kypca
HEOPraHWUYEeCKOW XWUMHUHU. [Ipyr BBINOJHEHWH OSTUX 33JaHUN HK3aMEHYEMBIM
HEOOXO0AMMO OBUIO TPUMEHUTh 3HAHMS O CBOWCTBaX KOHKPETHBIX BEIIECTB,
MPUHAJJISKAIIMX K pa3HbIM KJaccaM. DTO O3HA4YaeT, YTO HEOOXOJMMO YUYUTHIBATh
CBOMCTBA BEIIECTB C TOYKH 3PEHUS HAIUYUSA TOW WM MHOW (YyHKIHOHAIHHOU
IpyIIbl WIM CBA3€H, HE mMyTas, Hanpumep, B 3agaHun Nel2 peaknuum
rajoreHaJIkaHOB CO CIHUPTOBBIM M BOJHBIM PAaCTBOPOM IIETOYM. BbIMomHss
3amanue Nel4, psg BITYCKHUKOB, OYEBUJIHO, ITyTall paJdKaibl METHI U 3TUIL

3amanust O6azoBoro ypoBHS Ned (KoBaseHTHas XumHueckass CBA3b, €€
Pa3HOBHJIHOCTH M MeXaHuU3Mbl  oOpaszoBanusi), NoS5  (Kmaccudukanms
Heopranuueckux BemiecTB.), Nel7 (Knaccudukanms XMMHYECKHX peEakiUil B
HEOpPraHW4YeCKOl W opranudeckor xumuu), Ne 18 (Ckopocth peakium), Ne26
(PacuéThl ¢ WCMONB30BAHUEM IOHATHH «PACTBOPUMOCTBY, «MAaccoBas JOJIs
BemiecTBa B pactBope»), Ne28 (Pacu€rbl mMaccel BemiecTBa WM 00bEMa ra3oB)
OKa3aJIMCh HEJOCTYIHBIM JIJI pelieHus O0IbIIIOMY KOJIMYECTBY YUAITUXCS.

Brinmonnenue 3amanusi Ned mpeamnosiaraeT 3HAHUE THUIOB KPUCTAJUITMYECKHUX
pPEIIeTOK U BUIOB XUMHYECKUX CBsizeil. OOpaTuM Tak)Ke BHUMAHHUE U HA YPOBEHb
c(hOpPMHUPOBAHHOCTH YHUTATEIBCKOM TPAMOTHOCTH 3K3aMEHYEMBIX, BBIOTHSIBIIUX
3TO 3adaHue. B ycnoBuM 3agaHusi yKa3aHbl JIBa MpU3HAKa, IO KOTOPBIM
HEO0OXOAMMO C/eNaTh MPAaBUIIbHBIN BEIOOP, OJJHAKO HE BCE YYACTHUKHU OOpaTUIIM Ha
3TO BHUMAaHHUE.

Bomonnss 3apanne Nel4, BBINYCKHUKY ITyTalau pagvuKaibl METUI U 3THIIL.

Kak u B nmponuiom romy, 3Kk3aMeHyeMbIe MOKa3aau 0oJjiee HU3KHE Pe3yJIbTaThl
BbimosiHeHus 3amaHuit Nel7, Nel8, mpogepsitonue chopMHUPOBAHHOCTh YMEHUMN
KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIMU OPTraHUYEeCKON XUMHUU IO Pa3IMYHbIM
KJIacCU(DUKAIMOHHBIM TIPUHIIMIIAM, B KOTOPOM BBIMMYCKHUKU, BEpPOSTHO, HE
YUYUTBIBATIN HEOOPATUMOCTh PEAKIIUM TOPEHUSI.

PesynbTaThl pernieHus pacu€THBIX 3a7a4 0a30BOTO YPOBHS CIOKHOCTH No26,
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No28 moxka3pIBalOT, YTO HEKOTOphIE SK3aMEHyeMble CO Ci1aboi MOJArOTOBKON
OBIIAJIENIM JIUIIb YMEHHUSIMU BBIIOJIHATH pPacu€Thl TemioBoro s¢dekra (Imo
TEPMOXMMHUYECKUM ypaBHEHHUsAM). A BOT YMEHUSMU TNPUMEHSTh [OHATHE
«MaccoBasi J10Ji1 BEUIECTBA B PAacTBOPE», W YUYUTHIBATH COOTHOIIEHHE BEUIECTB,
YYacTBYIOIIMX B peaklMd, HEAOCTATOYHO. DT 0a30Bble YMEHHUS BO B3aWMOCBSI3U
HEOOXOJMMO Tak)Ke MPUMEHHUTh IMPU PEHICHUU 3aJa4 BBICOKOTO YPOBHSA
cinoxHoCcTH Ne33, Ne34 B yactu 2, ¢ 01HOM U3 KOTOpbIX — Ne34 — He cipaBuiICs HU
OIVMH BbIMYCKHUK. CTaHOBHUTCA OYEBHUIHBIM, YTO CIPAaBUTbCI C 3aJa4aMu
BBICOKOT'O YPOBHSI CJIOKHOCTH CMOTJIM JIMIIb HEMHOTHE BBIIYCKHUKH, Y KOTOPBIX
HapsaAy C XOpOIIed XWUMHUYECKOW TOATOTOBKOM XoOpomio cdopMupoBaHa
MaTreMatuyeckass rpamMoTHOCTh. [lpm pemenun 3amanusi Ne34 TpeboBasioch
OPUMEHUTh  MEXIPEAMETHbIE yMEHHUS [0 BBISBICHUIO MaTEeMaTUYECKON
3aBUCHUMOCTH MEXIY 3aJaHHBIMH (PU3NYECKUMH BEJIMYMHAMH U COCTABIICHUIO
MaTEMaTUYECKOr0 YPaBHEHUS AJI MOMCKA HEU3BECTHON BEJINYHHBI.

JInarnocruyeckasi padora

B nensx nmoaroroBku oO0ydaromMXCS U IEJArOrMuecKkoro cooOIIecTBa K
c/laye rOCyJapCTBEHHOIN UTOrOBOM aTTeCTallMi M0 00pa30BaTEIbHBIM IpOrpaMMamM
cpennero obmiero obpaszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHbIN WHCTUTYT [I€1arOruYeCcKux U3MEPEHUI» IIPOBEII
JUAarHOCTUYECKYI0 paboTy 1O XUMUM Ha TeppuTopun J[ambHEBOCTOYHOIO
(denepabHOTO OKpyTa.

B tabmuue 3 mnpencTaBieHbl AaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IpUHUMaBIMX ydactue B J1P.

Tabnuua 3. KonmuuectBo yyactHukoB [P mo xumun

ATE KomnmnuectBo yuactaukos EI'D % oT ob1mero yncia
10 Y4eOHOMY TIpeIMETY YYaCTHHKOB B PETHOHE
JlanbHEpeueHCKUiT TOPOJICKOM OKPYT 16 1,8

Ha pucynke 3 mnpezacrtaBieHbl OCHOBHBIC pe3ynbTarhl [P mo xumum B
HanpHepeueHckoMm ropojckom okpyre. B 2023 romy B OO myHMIUNamurera
6,25% BBIIYCKHUKOB HaOpaJli MaKCUMAaJIbHBIN OaJu.

100
68,75

50
18,75

0 ]

M He 3a4TeHO 3a4TEHO < 80% oT max

12,50

Pucynox 3. OcHoBHbI€e pe3ynbrathl J[P no xumuu
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Ha pucynke 4 mnpencraBiieHO pacnpejesieHle MEepBUYHbIX 0aloB 1O
MYHULUIATUTETY MO KOJIMYECTBY YHYACTHUKOB.

2 2 2
2
1 1 1 1 1 1 1 1
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Pucynox 4. Pacnpenenenue nepBUYHBIX 0AJIOB 110 XUMUHU

B tabnuue 4 npencraBieHbl 3aJaHUs [0 XUMHUHU, B3BEHICHHBIM MPOIEHT
BBITIOJIHEHUST KOTOpBHIX B JladbHEpPEUueHCKOM TOPOJICKOM OKpyre He MpeojaoJiel
MUHHAMAJIbHYIO TpaHWIy (MMPUMEPHBIM YPOBEHH BBITOJHCHHS 3aaHUs 0a30BOTO
ypoBHst — 60-90%, noBsimieHHOTO YpoBHS — 40-60%, BhicOKOTO ypoBHS — 10-20%).

Tak kak pesynapTar 1o 3amgaHusm Nell (IT) u Nel2 (B) mpencraBieH B
CyMMapHOM BHJIE, TO MHHHMAJIbHBIA TOPOT BBINOJHEHUS i1 JaHHBIX
00BEIMHEHHBIX 3aJaHNi B3AT Kak BeIcOKHi — 10%.

Ta6J'II/II_Ia 4. 3a,Z[aHI/IH 10 XUMHH, 110 KOTOPBIM BBIITYCKHHKH
HC MMPCOaO0JICIIN MUHHUMAaIbHBIN mopor

Kon

K3C KT

HpOBepﬂeMbIe 3JIEMEHTBI CO)Iep)RaHI/lﬂ/yMeHI/Iﬁ

Ne zananusa
Yposensn
CJI0KHOCTH
3aaHus

Yacts 1
CtpoeHne 3IeKTPOHHBIX 000I09EeK aTOMOB JIEMEHTOB TIEPBBIX 111 1.2.1,
YeThIPEX IEPUOJIOB: S-, P- U d-DJICMEHTHI. 231
DrekTpoHHas KoHpuUrypaiws atoma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHSI aTOMOB
KoBanenTtHast xumudeckast CBsi3b, €€ pa3HOBUIHOCTH M MEXAHU3MBI 1.3.1, 2.2.2,
00pa3oBaHusl. XapaKTEPUCTHKH KOBAJICHTHOM CBsI3H (IOSIPHOCTD U 1.33 24.2,
sHeprus cBsa3u). MonHas cBa3b. Metammnueckas cBs3b. Bogopoanas 2.4.3
4 b CBSI3b.
BemiectBa MONEKYIAPHOTO ¥ HEMOJICKYIISIPHOTO CTPOCHUs. Tun
KPUCTAJUTHIECKON PemETKH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS
XapakTepHble XUMHIESCKIE CBOMCTBA a30TCOACPIKAIIINX OPTaHHICCKIX 3.7,3.8 234
COCITMHEHUI: aMHHOB U aMUHOKHCIIOT. BaxkHelme crioco0s!
8 b TOJTy4eHHs] aMUHOB M aMMHOKHCIIOT.
Burosnorniecky BayKHbIE BELIECTBA: )KUPBI, YIIIEBO/IbI (MOHOCAXAPHUIBI,
JUcaxapyibl, MOJIMCcaxapusl), OeaKu
XapakTepHble XUMUYECKHE CBOWCTBA YIJIEBOJOPOJIOB: AIKAHOB, 34,417 2.3.4,
LUKJIOAJIKAHOB, aJIKEHOB, IUEHOB, aJIKWHOB, apOMaTHYECKUX 24.4
YrIIeBoA0pO 0B (OeH30J1a M TOMOJIOTOB O€H30I1a, CTUPOJIA).
Bakneiimue crioco0bl MOMydeHus yrieBoopoaoB. MoHHbIH (TTpaBuiio
B.B. MapkoBHHKOBA) U paUKaIbHBIE MEXaHU3MBI PEAKINH
B OPT'aHUYECKOW XHUMUHU




Ha pucynke 5 mnpencraBieHel naHHble 10 3amaHusiM (%), ypoBeHb
BBIIIOJIHEHNS KOTOPBIX HE MPEOJOJIEN]l MUHHUMAIbHBIM nopor. KpacHou nuHuen
OTPaX€H MHMHMMAJIBHBI TOPOT BBINOJHEHUS I KaXIOTO0 YPOBHS CIIOXKHOCTH:
0a3oBbIii — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.

100
90
§ 80
GI) 70
E 60
o 50
c
5 40
23]
= 30
3 20
o 10
0
M ba3oBbIN 56,00 56,00 56,00
NOBbIWEHHbIN 32,00
BbICOKWUI

Homepa 3agaHuii

PI/ICYHOI( 5. 3aIIaHI/IH, I1I0 KOTOPBIM YYAaCTHHUKH HC IIPCOAOJICIIN
MUHUMAaJIbHBIN Imopor

AHanu3 pe3yiabTaToOB YYaCTHUKOB U TUIIOB 3aJIaHUH, TTOMABIINX B IIEPEUYCHb
(Tabu. 4, puc. 5), mokasaj, 4To, y4aCTHUKH HE IIPEOJI0JICITN MUHUMAIBHBIN TTOPOT B
yeThipex 3 13 3amanuii J[P. Hmxke B Tabnmie 5 mpeacTaBiIeH coAepKaTeIbHBIN
aHanu3 3aganuu J(P.

Ta6nuna 5. CoaeprkarebHbl aHAIU3 BBITIOTHEHU 3aganuii [P mo xumuun

Kparkas xapakrepucTuka OcHOBHbIE 3aTPyIHEHUS Bo3moxkHbIe IPUYHHBI
3aJaHus yyacTHukoB JIP 3aTpyaHeHuil

UHGOPpMAYUSL NO KAAHCOOMY 3A0AHUIO C KPATNKUM OMEEmoM
3apanme 1. JlanHoe 3aganue | [lpu BbmonHeHuu 3toro 3afanus | [lyraroT moHsTHS
TpeOyeT 3HaHUI O CTPOCHUM aTOMa. | JK3aMEHyeMble HE YyWIH, 4YTO B
3aJaHud OBUT 3aJjaH BOMIPOC O
KaTHOHAX, a HE O DJICMEHTE.
3ananme 4. 3aganue HanpapieHo | [Ipu BeIMomHeHWH 3ajaHus MHOTHE | HeBHUMaTENbHOCTH MPHU

Ha 3HAHUC TUIIOB XUMHUYCCKUX yqaumec;l HC y4in HpO‘ITeHI/II/I 3a1aHUS
CBs3eit u KPUCTAJJIMYECKUX | IBOUCTBEHHOCTh JAHHOI'O BOIIPOCA.
peleTox W, cooTBeTcTBeHHO, BbIOUpaU

BCIICCTBA, y‘II/ITI)IBaSI TOJIBKO

PELIETKY WIH TOJIbKO THII CBSI3U.
3ananue 8. Hanpasieno Ha 3HaHue | HesepHo  mpumeHmnu — 3HaHMA | [Ipu BBIONHEHHH 3TOTO 3aJaHUA

CBOMCTB aMHHOB. CBOWCTB a30TCOMEPKAILUX | BBITYCKHUKHI MoKa3anu
OpPraHUYECKUX COEJUHEHUI. HEOCTaTOYHOE 3HAaHHE CBOWCTB
a30TCOMAEPKAIUX  OPraHMYECKHX

COCIMHEHUH.
3apanume 9. 3anmanme Tpebyer | OmmOku JIOITYILIIEHBL B | DK3aMEHyeMbIe HEJ0CTaTOYHO
3HaHUE CBOWCTB BCEX KJIACCOB | MPEBPAIICHUU OJHUX XUMHUUYECKUX | 3HAIOT CBOWCTBA AapOMaTHUYECKUX
YTJIEBOJIOPOJIOB. BEIIECTB B IpyTHUe. YTI€BOAOPOAOB, a TAKXKE YCIOBUS
MIPOBEICHUS HEKOTOPBIX

XUMHUYECKUX PEaKIHil.




BbiBoabI M pexoMeHaALIMHU

AHaM3 MaTepHalOB NPOBEACHUA OLICHOYHBIX MPOLEAYp MOKazall
nepeyeHb AJIEMEHTOB COJEP)KaHUsA / YMEHUW U BUJOB JIEATEIBHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMH PETUOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  u3yuyeHHBIE  BENIECTBA IO  TPUBHUAIBHOM WU
MEKIYHAPOJHOM HOMEHKJIATYPE.

2. Omnpenenats/kKiaccuPUIMPOBATh: BaJCHTHOCTb, CTEMEHb OKHCICHHS
XMMHUYECKUX JJIEMEHTOB, 3apsi/ibl HOHOB, XapaKTep Cpelibl BOJHBIX PacCTBOPOB
BEIIECTB; OKHCJIMTEIb M BOCCTAHOBHUTEJb;, NPUHAIICKHOCTh BEIIECTB K
pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTraHUYECKUX COEIUHEHHI.

3. XapakrtepuszoBaTh: S-, P- U d-2JIEMEHTHl MO UX TMOJOXEHUIO B
[lepuonnueckon cucreme .M. MenaeneeBa; CymHOCTh H3YYEHHBIX BHUJOB
XUMUYECKUX PEAKIUA: IIEKTPOITUTUYECKON JUCCOMAIIMY, HOHHOTO 0OMEHa.

4. IIpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHUSIM.

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

AHaJIN3 MaTepuanoB MPOBEACHUSA OLEHOYHBIX MPOLEAYp MOKa3ajd MepeyYeHb
AJIIEMEHTOB COZAEpKaHWsd / YMEHUH W BHUJIOB AEATEIBHOCTH, YCBOCHHE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHOHA, IIKOJIBHUKAMU C Pa3HbIM YPOBHEM IOJrOTOBKHU
HEJIb351 CYUTATh JOCTATOUHbBIM:

1. Ha3piBaThb BHUJ XHUMHUYECKMX CBSI3€ B COCJUHEHUSIX U THUI
KPUCTAJUIMYECKOW PEHIETKH; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
Y U30MEPBHI.

2. KmaccupunupoBaTb XUMHUUYECKHE pEAKIMU B HEOPTaHUYECKOU U
OpTraHMYEeCKON XUMHH (TT0 BCEM M3BECTHBIM KJIACCU(DUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB M HEMETAJIJIOB; OOINMEe XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAMHEHHUM, CBOMCTBA OTIEJIBHBIX MPEACTABUTENEH OTHUX
KJIACCOB; CTPOCHHME U XHMMHUYECKHUE CBONCTBA HW3YyYEHHBIX OPraHMYECKHX
COEIMHEHNM.

4. OOBACHATH 3aBUCUMOCTh CBOWCTB XUMHYECKHUX DJJIEMEHTOB U UX
COCMHEHUM OT mNoJIoKeHust diemeHTta B Ilepunoamueckon cucreme JI.M.
MenpeneeBa; nOpupoay XUMHUUYECKOW  CBA3M  (MOHHOM,  KOBAJEHTHOM,
METAININYECKOM, BOJOPOJHON); 3aBUCUMOCTh CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKHX BEHIECTB OT HUX COCTaBa W CTPOCHUA; BIUSHUE PAIUYHBIX
(GhakTOpPOB Ha CKOPOCTh XMMHUYECKOW pEaKIMi W Ha CMEIICHHE XHUMHUYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH AKCHEPUMEHT o MOJTYYEHHUIO U
pAaclo3HAaBaHUIO BAXKHEUIIIUX HEOPTraHWYECKUX U OPraHUYECKUX COCIUHEHUU C
y4€TOM MPUOOPETEHHBIX 3HAHUH O MpaBHUJIax OE30TaCHOM pabOTHI C BEIIECTBAMH B
1abopaTopuu U B OBITY; BEIYUCICHUS 110 XUMHYECKUM (HOpMyJiaM U YpaBHECHHUSIM.

Ha ocHOBe BBISBIEHHBIX TUMHUYHBIX 3aTPYAHEHUNA UM OIIMOOK OBLIU
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chOpMyYIMPOBAHbI CIEAYIOLIUE APECHBIE PEKOMEHAAIINH.

PexomMeHaanum 1m0 COBEPHICHCTBOBAHUIO NPENOJABAHWS XMMHM UISl BCeX
00y4arImxcs

a) YuurejasaM, METOAUYECKUM 00beIMHEHUAM yUHTEIeH

[{enenanpaBnenHas padoTa 1mo GOPMUPOBAHUIO YMEHUN:

- BBIACHATH B YCIIOBUU 3a1aHUS TNIABHOE;

- yCTaHaBIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBS3U MEXIAY OTACIbHBIMU
AJIEMEHTAaMU COJIepKaHusl, B OCOOCHHOCTH B3aMMOCBSA3b COCTaBa, CTPOCHHUS U
CBOMCTB BEIIIECTB;

- BHHMMATEJIbHO aHAJIM3UPOBATH YCIOBUS 33JaHUS U BBIOMPATh aJE€KBaTHYIO
IIOCJIEA0BATENBLHOCTD JEHCTBUM.

OTu yMeHus (GOpMHUPYIOTCS CHUCTEMAaTHYECKH Ha MPOTSHXKEHUH BCETO IHKIIA
OOy4eHHMs] XUMHUH MTPAKTUYECKH HA KaXJIOM YpPOKE.

OnHoit u3 BaxkHEHIMX (PYHKIIUN YUUTENS HA HaYaJIbHOM 3Tare MOJATOTOBKU
ABJIAETCS] Pa3bACHEHHE OOYyYarolMMCs MPUHUUIIOB 0TOOpa M moctpoeHuss KMM.
Jlnst  mpaBUIIBHOTO TOHUMAHMS TPEOOBAHMM, TPEIBABIIEMBIX K YPOBHIO
MTOJATOTOBKHU BBITYCKHUKOB MO XUMHUH, YUYUTENb JOJDKEH HE TOJBKO MMETh YETKHE
NPEACTABICHUS] O MNpHUMEpax 3aJaHHul, BKIIOYEHHBIX B JAEMOHCTPALMOHHBIN
BapUAHT TEKYIIEro roja, HO W OBITh 3HAKOM C COJepKaHHeM KoaudukaTopa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBISIONIEH KOTOPOM
ABJIIETCSI OOOOIIECHHBIM IJIaH YK3aMEHAIIMOHHOTO BapuaHTa. ViMeHHO He3HaHue
COJIEp’)KaHUE JAHHOTO JOKYMEHTa SBJIIETCS OIJHUM U3 OCHOBHBIX (DaKkTOpOB,
MEIIAONINX IMOJHOIEHHOMY IUIAHUPOBAHUIO MPOLECCAa MOATOTOBKM K DK3aMEHY
KaK JUIsl y4uTens, Tak W Juisi oOydarommxca. Pesymerater EI'D 2023 r.
POJEMOHCTPUPOBATIN MPOOJIEMBI B MOJATOTOBKE BBIITYCKHUKOB, OOYCIIOBJIEHHBIE
MaKCHUMAJIbHOW OpUEHTAIIMENl MHOTHX W3 HUX JUIIb HA 3JIEMEHTBI COJIEPKAHUS U
YMEHHsI, KOHTPOJIb KOTOPBIX IIPEIYCMOTPEH 3aJaHUAMHU JEMOHCTPALMOHHOIO
BapuaHTa. llokasaTenpbHO, YTO I MPABUIBHOTO NMOHMMAaHUS HA3HAYEHHS ITOTO
JOKYMEHTa €XEeroJHo B HEro BKJIOYaercs ciuenywomas ¢pasza: «llpu
O3HAKOMJIEHUH C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIBbHBIX
MarepuasioB EI'D crmenyeT nMeTh B BHIY, UTO 3aJaHusl, BKIFOYEHHBIE B HErO, HE
OXBAaThIBAIOT BCEX DJJIEMEHTOB COJEP)KAaHMs, KOTOpble OyayT NpPOBEPSTHCS C
noMouisto BapuantoB KMIM B 2023 r.»

OOyuasi UIKOJBHUKOB TMpHUeMaM paboOThl C Pa3JIUYHBIMU  THUIIAMU
KOHTPOJUPYIOIIMUX 3aJaHuil (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEO0OXOAMMO 10OMBATHCA MOHMMAHHS TOTO, YTO YCIEIIHOE BBINOJIHEHHE JH000TO0
3aJaHUsl HEBO3MOXKHO O€3 THIATeNbHOTO aHallM3a €ro YycJIOBUS M BbIOOpa
aJeKBaTHOM IOCJIEAOBAaTEeIbLHOCTH AeucTBUIl. Ha kakooM »Tare HOATOTOBKH K
PK3aMeHy HE0OXOJIMMO pa3BUBATh HABBIKM CMBICIIOBOTO UTEHUS, CTaBUTh TEPE.
oOy4JarommMMucst poOJeMHbIE BOMPOCH U TpeJiaraTh HEeCTaHJIApPTHHIC 3aJaHMS,

KOTOpPLIC 6YJIYT CIIOCOOCTBOBATH AKTUBU3alUH MBICIIUTCIBHBIX IIPOLECCCOB H
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noOyXJaTh K aKTUBHOMY IOMCKY pelleHus. BaHO He mnpeayararb y4€HUKY
TOTOBBIA aNTOPUTM, @ MPUBETCTBOBATh COOCTBEHHYIO MOMCKOBYIO JAESITEIBHOCTD
y4dalerocsi, MNOOWIPATh HECTAHAAPTHBIE MOAXOAbl UM HMHTEPECHBIE MBICIIH.
OMHOBPEMEHHO Ba)XHBIM CTAaHOBUTCSA (HOPMHUPOBAHHE Yy OOYYAIOUIMXCA YMEHHS
pallMOHANIBHO HCIOJIb30BATh BPEMS YEpe3 TPEHUPOBKH B PEXKHUME PEAIBHOIO
BPEMEHM, OTBEJECHHOTO Ha BBHIIOJHEHHE pPAOOTHI € OOJNBIIUM KOJUYECTBOM
3aJIaHNl, KAKOBOW M ABJISIETCS 3K3aMeHallMoHHas padota EI'D.

3agaHus 4actu | sk3ameHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTIM NpoAoLKeHHueM mpeoOpa3zoBanuid B KM, npeanpuHATBIX B MOCIEAHHUE
roJlbl W HaNpaBJICHHBIX Ha pPEATM3ALMI0 CUCTEMHO-IAEATEIbHOCTHOIO MOAXO0/A.
VIMEHHO OH JOJDKEH ONPENEIATh METOAOJIOTHIO IIPENOJABAHNS XUMHUH B IIKOJIE HA
coBpeMeHHOM 3T1are. He MmeHee 3HaunMbIM actiekToM npu pazpadorke KM craio
YCUJIEHUE BHHMaHUSI KOHTPOJIIO CHOPMHPOBAHHOCTH METANPEIMETHBIX YMEHUH,
3HAHUUN U yMEHUH, (OPMHUPYEMBIX B pAMKAX XUMHUYECKOT0 IKCIIEPUMEHTA.

VYka3zaHHble HarpasliieHHs coBepiieHcTBoBaHus KM mepemerarores u ¢
(GOpMHUPOBAHUEM 3JEMEHTOB (YHKIMOHAIBHOM TIPaMOTHOCTU: YHUTAaTEIbCKOM,
MaTE€MaTUYECKON U €CTECTBEHHOHAYUYHOM.

BaxxHoe MecTOo B MpenojaBaHWM XUMHUHU JOJDKHBI 3aHUMAaTh 3aJayd Ha
pacder Macchl BELIECTBA WJIM 00BbEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKUMU BEIIECTB, TaK KakK 3TO
TPaJAMLIMOHHBIA THUII PAcdyeTOB, KOTOPBIA BXOAUT B MPOrpaMMy IO XUMHUHU
OCHOBHOM IIKOJIbI, a TAKXE 3a/1ay, MIPEeayCMaTPUBAIOIINE pacyeT MAacCOBOM WM
O0BEMHOMN J0JIM BBIXOAA MPOJYKTa PEaKUUU OT TEOPETUYECKHU BO3MOKHOTO WIIH
MacCOBOM 1011 (MacChl) XUMUUECKOTO COSJIUHEHUSI B CMECH.

BaxxHo HayuuTh neTel MpaBWIbHO JaBaTh OTBEThl HA pacyETHBIE 3aJayH,
KOTOpbIE JIOJDKHBI OBITh MPEACTABIEHBl B BHUJAE YHCIOBBIX 3HAYEHUH C
OINPEJEICHHON CTENEHbI0 TOYHOCTH OKpYTrieHusl. OIMOKHA B OTBETaX TaKUX 3aj]ay
CBUJETENBCTBYIOT HE TOJBKO O AepUUUTAX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTeMaTUYeCKON TPaMOTHOCTH, HO M O HEJAOCTAaTOYHOW C(HOPMHPOBAHHOCTU
PETYISTUBHBIX YHHMBEPCAJIbHBIX Y4Y€OHBIX JEHCTBHM — YMEHHMH CleloBaTh
UHCTPYKIUSAM, ONPENEATh MOPSI0K AeHCTBUM, padoTaTh M0 MJIaHYy.

Heobxonumo ¢opmupoBaTh 0a30Bble MaTEeMAaTUUECKHUE W DJIEMEHTAapHbIC
xumudeckue 3HaHus. Pedb uper o0 ymeHusix paboTarh ¢ KodppuuueHTtamu u
MPOBOJUTH MPOCTEUIINE apUPMETUUECKUE PACUETHI.

Jlnst BoCnoJIHEHUs MPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpbIE PEryJsipHO
BBI3BIBAIOT 3aTPYAHEHUS Y O0YYaIONIMXCA U YYACTHUKOB dK3aMEHa, MpeJiaraercs
MIPOBECTH CIICTYIOIINE MEPOIPUSATHSL:

1. OpranuzoBath U npoBecTd «CeMHHAp BHUMATEIBHOIO UYTEHUS» (B OUYHOM
WIM B AUCTaHIIMOHHOM (opmare). Ilenpto Takoro ceMuHapa OyJer Kak
BOCIIOJTHEHHE  HEKOTOPbIX MPEAMETHBIX JAePULIUTOB, TaK W  pa3BUTHE
ONpENENEHHBIX METANpPEeIMETHbIX yMeHUH. CeMUHap MOYKHO OPraHHM30BaTh Kak

COPCBHOBAHHUC KOMAaHA, KOTOPbLIM Tpe6yeTC$[ BBIITOJIHUTDL CJIICAYIOIIHUC 3adaHUs:
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BbIOpaTh OMNpEAENEHHbIE XUMHYECKHE JJIEMEHTHI, HMEIOIIME T€ WIM HHbIE
OCOOCHHOCTH CTPOCHHUS aTOMOB; PEUINTh KOMOWHUPOBAHHYIO PACU€THYIO 3aJauy;
YCTaHOBUTH MOJIEKYJIIPHYIO M CTPYKTYPHYIO (DOpPMYITy OpraHHYECKOro BEIIEeCTBA.
DopMyJIMPOBKH 33JJaHUN COCTABJISAIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIOITHEHHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIICHTPAIlMM BHUMAHUS K TEKCTY 3aJlaHusl,
UCITOJIb30BAHUS TEXHOJIOTUHA KPUTHUYECKOTO MBIIIUICHHUS .

2. Opranu3oBaTh M TPOBECTH LHUKJI BEOMHApPOB MJii BOCIOJHEHUS
npeaMeTHbIX JepuuutoB. K yyacTuio B MOArOTOBKE BEOMHApPOB IPHUBIIECYD
yuuTeNe XMMHUUA OOPa30BATEIbHBIX YUPEKICHUMN, BBITYCKHUKUA KOTOPBIX UMEIOT
BbICOKME pe3ynapTaThl EI'D mo xumun. TemaTuka 3THX BEOMHApPOB BKIIOYAET
BOIPOCHI, KOTOpBIE PETYJSPHO BBI3BIBAIOT 3aTPyAHEHUA Y YydacTHUKOB EI'D,
Hanpumep: «OmpeznenseM TUN XUMHYECKOH CBSI3M M THUIl KPUCTANIMYECKOU
peméTKN BeuecTBy, «BaxkHele XxuMuueckue Npou3BOACTBA B Kypce XUMUN,
«ODKCIIEpUMEHTAJIbHOE pEelIeHUE 3a7a4 Ha WIACHTH(PUKALUIO BellecTBy, «Pemaem
pacu€THyIO 3a7auy», «AMQOTEpHbIE OKCUABl U TUAPOKCH]IBI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMMWY, «AMUHBI 1 aMUHOKHUCIIOTBD.

3. [IpoBectn  muarHocTHyeckyro paboTy, BKIIOYAIOMIYIO 3aJaHUs IO
opranudeckoil xumuu B popmare nepsoit yactu KM EI'D o xumuu.

4. PekoMeHIOBaTh  y4YUTENSIM XUMUU  HPOWTH  KypChl  MOBBILIEHUS
kBanMpukanuu B Teuenue 2023-2024 yyebHoro roaa.

0) MyHnuunajibHbIM OPraHaM ynpasJieHus 00pa3oBaHHeM

- IPOBOJUTH MOHUTOPUHI YPOBHS YCBOEHHsS DJIIEMEHTOB COJAEpKaHUsA Ha
BCEX ATallax U3y4yeHUs XUMUH;

- OPTraHU30BaTh MEXIIKOJBHBIEC 3aHATUS JJISI yHalIUXCS [0 MOATOTOBKE K
rocyJapCTBEHHON UTOroBoM arTecTauuu. [Ipu 3ToM HEOOXOIUMO HCIOJIB30BAThH
3aJlaHusl, KOTOPbIE COOTBETCTBYIOT KoAupuKkaTopy u cneundukanuu EI'D;

- TPOBECTU KYypChI MOBBIUICHUS KBAIM(PUKALMHU IS YUUTENeH, ydaiuecs
KOTOPBIX MMOKa3aJin HU3KUM pesynstat EI'D;

- OpraHu3oBaTh OOyyaroIlMe CEMUHApbl MO OOMEHY OIBITOM MEXIY
negaroraMu ¢ OOJIBIIMM  CTaXeM, oOOydaroluecsi KOTOPBhIX MOKa3bIBalOT
CTAOMJILHO BBICOKHE PE3YIbTAaThl U MOJIOABIMU YUUTEISIMU;

- OpraHM30BaTh OOMEH OIBITOM MEXIY IIKOJIaMH, 00ydarouuecs KOTOPbIX
NIOKa3bIBAIOT BBICOKMI pe3ynbTar, 1 OO, HCHBITHIBAIONIMMU 3aTPYJHEHUS B
peanuzanuu 00pa3oBaTeIbHON MPOTPaMMBbl;

- 1pu noAaroroBke kK EI'D mo XWMHM cleqyeT y4HuThIBaTh, YTO H3Y4YEHUE
CUCTEMAaTUYECKOTr0 Kypca XUMHUM B o00beMe |—2 YacoB OpPHEHTHPOBAHO Ha
YCBOEHHE MaTepuaja MMEHHO Ha 0a30BOM YpOBHE, YTO B HauOOJbLIEH CTENEHU
MO3BOJIIET YCIEIIHO CIPAaBUTHCS C 3alaHUSIMU 0a30BOTO YPOBHS M HEKOTOPHIMU
3aJJaHASIMM  TIOBBILIEHHOTO YPOBHS CJOXHOCTH. (OCBOEHME MaTephaja Ha
npo(UILHOM YPOBHE MpeAycMaTpUBaeT MHOW Juana3oH y4yeOHbIX 4acoB (5—7
4acoB B HEJIEII0) W/WIHM OOJBIIYI0 CAMOCTOSITENIbHYIO MTOATOTOBUTENbHYIO PadoTy
CTapILIEKJIACCHUKOB MOJI PyKOBOJCTBOM IeAarora.

Pexomenaanum no opranusauuu AuddepeHUNpoOBAaHHOTO 00y4eHHS] XUMHUU
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00y4arouxcs ¢ pa3HbIMHM YPOBHAAMH NMPeAMETHON MOATOTOBKH

a) YuureasiM, METOAMYECKHUM 00beIMHEHUSIM yYUTe el

[lepBpiM  marom  opranumzauuu  JudGEpeHIMPOBAHHOTO  OOYUYCHHS
IIKOJIbHUKOB C Pa3HbIMU YPOBHSIMH TOJTOTOBKHM IO XUMHH OyIeT pa3JeieHHe
oOy4Jaronuxcs, KOTopble IMIAHUPYIOT caaBaTh EI'D, Ha nBe rpymmbl: TeX, KTO
JTABHO TOTOBUTCS K PK3aMEHY U UMEET BBICOKUN YPOBEHb OCBOCHHS XUMHH, U TEX,
KTO Hayajl TOTOBUTHCSA K DK3aMEHY B TEKYILIEM YYEOHOM TOJy M UMEET HE CTOJb
BBICOKMW ypOBEHb. Y OJIHOW W y JAPYrOW TPYIIBl JTOJDKHBI OBITH pa3HbIC
nporpamMmbel  00ydeHus. [l mepBod Tpynmbel B IPOrpaMMy TOJITOTOBKH
HEOOXOJMMO BKIIIOYATh PEIICHHWE PACYETHBIX 3a7a4 MOBBIIMICHHON CII0KHOCTH,
3a/layl Ha YCTaHOBJICHHE (DOPMYJ OPraHMYECKUX BEIIECTB (MOJICKYJSPHBIX H
CTPYKTYPHBIX), BBITIOJIHEHHE LIETIOYEK MpeBpalleHuil BemecTB. Llenpio ocBoeHUs
Kypca BTOPOW TpYIIOW SIBJISIETCS YBEPEHHOE BJaJIcHUE O0a30BBIMU HaBBIKaMH,
HEOOXOJMMBIMU JJISl CIaud HK3aMEHa, 3HaHUE KJIacCU(PUKAIMU U HOMEHKJIATyphl
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMHU TMOHATUAMH XUMHUU. 3aBEPLIUTH
Takylo moAarotoBky B 2023-2024 yyeOHOM Toay peKOMEHAYeM ABYXYPOBHEBOM
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBas rpymnma. OTO >K3aMEHYEMbl€, HMEIOIIUE TPYAHOCTH B YCBOCHUU
yueOHoro marepuana. JlJjist paboThl C TaHHOU TPyNION peKOMEHyeM:

1. Ycunuth npakTUYECKU aclieKT B MpernojgaBaHuu XuMuU. [[7s yriyoneHus
NOHUMAaHUsl MaTepuasna HeoOxoauma 3G(EeKTUBHAs peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHMM C JPYTUMHU HATJISAHBIMA CPEJICTBAMH OOY4ECHHS
XUMHUHU  (IEMOHCTPAIIMOHHBIN JKCHEPUMEHT, paboTa ¢ MOJEISIMU MOJIEKYT U
KPUCTAUIMYECKUX PEIIETOK, BHUJEOMATEepUasbl, BUPTYyaJlbHbIC JA0OpATOPHUH,
MporpaMMbl MOJIETUPOBAHUS XUMHUUYECKUX OOBEKTOB (BEIIECTB M MPOIIECCOB) B
Takux (opmax, Kak JjgabopatopHas M TpakThueckas palOoTel. Teoperuueckuit
Matepuasl JOJDKEH TMpernojaBaThCsi B TECHOW B3aUMOCBSI3U C PEJICBAHTHBIM
AKCHIEPUMEHTOM. KaKIbIil SKCIIEpUMEHT JTOJKEH BKJIIOYATh B CE0sl METOIUUECKUE
yKa3aHUsl,  KOMIIOHEHTOM  KOTOPBIX  SIBISIETCS KAk  HEMOCPEIACTBEHHO
DKCIIEpUMEHTabHAss paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHHil B
dbopmare, anamornanoM 3aganusam OI'D u EI'D o xumum.

2. ®opMHUpPOBATh YHUTATEIHCKYIO TPAMOTHOCTH oOOywaromuxcs. [ns sroro
HE0OXo/IMMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABBIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ uHdopmalmen J0oro TUmna.

3. CucteMaTu3UpOBaTh 3HAHUSA MO0 KAXKIOMY dDJEMEHTY COAECp’KaHUi Kypca
xumun. Jljisi 3TOro cHavajsa HEOOXOAMMO WCIONB30BaTh 3aJaHUs Pa3IMYHBIX
MoOJieliel, B TOM YHCJI€ TPAIULIHUOHHBIX, KOTOpPbIE TPEOYIOT TOBTOPEHUS
TEOPETUUECKUX TIOJIOKECHUW, HAIMCAHUA ONPEIACIICHUN W3YyYEHHBIX TMOHATHUH,
COCTaBJICHUS YPaBHEHUN XUMHYECKUX PEAKIIUH, OTIPEICIICHUS CTETICHN OKHCIICHUS
XUMHUUYECKUX DJJEMEHTOB U T.I.; C BBIOOPOM OJHOTO OTBETa U3 YEThIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIee TOUCUHO BBISBIATH MPOOENBbl B 3HAHUSIX U
3aTpyJHEHUS] B IPUMEHEHUM STUX 3HAHWUM MPHU BBIMOJHEHUM 3agaHuii. M ToybKo
Ha 3aKJIIOYMTENIbHOM »JTale MOATOTOBKM K 53K3aMEHY MOXHO HCIOJIb30BaTh
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3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. [IpenycmaTpuBaTh B TeueHUE yueOHOTro mpoiiecca paboTy C 3aJaHHsIMH,
KOTOpBIE TPOBEPSAIOT HE TOJBKO MPEAMETHYIO COCTABIAIOIIYI0 XHUMHH, HO U
MEXIMpPEAMETHBIE CBA3U C (PU3MKOH, Omojorueit, maremarukoud. Heobxommmo
HAJIMYUE TPAKTUKO-OPUEHTUPOBAHHBIX, MEXKIPEIMETHBIX, SKOJIOTH3UPOBAHHBIX
3aJaHUil B XOJ€ pealu3aluu OO0Yy4YeHHUsS IIKOJBHOTO Kypca xumuu. Cremyet
n30erath peueHus «IIa0JIOHHBIX)» 3aJJaHUi, KOTOPBIE CTaBAT Mepesa co0oi 3amauy
«HATACKUBAHUS» Ha BBITIOJHEHUE 3314 ONpe/ieiieHHoro ¢gopmara, B TO BpeMsl Kak
3aJI0TOM yclieXa Ha dK3aMEHE SIBIISIETCS Pa3BUTHE TBOPUYECKOTO M KPUTHYECKOTO
MBIILJICHUS, @ TaKKe CPOPMUPOBAHHOCTH HABBIKOB MEpPEHOCA 3HAHUU W3 00JIacTH
TEOPUHU B peajbHbIC )KU3HEHHBIC CUTYAIUH.

5. Pa3BuBaTh y 00y4daromuxcs HaBbIKM CAMOKOHTpPOJS U pedaekcun. JlanHas
pabota crnocobcTByeT (HOPMUPOBAHUIO CTOMKON MOJIOKHUTEIBHOM MOTHBALMU B
U3YYCHUU TpeAMeTa. DTO BO3MOXKHO MOCPEJACTBOM OPTaHU3AIMHU JKCKYPCHUH,
TEMaTHYECKHX BEYEPOB, CBSI3U XUMUU C TIOBCETHEBHOM KHU3HBIO.

Bropas rpynnma. 310 oOywammuecs €O CpeOHUMHU  YYEOHBIMU
CHOCOOHOCTSIMH.

1. Ucnonbs3oBaTh  3ajaHusi, B KOTOPBIX JJIsl  peleHus Tpedyercs
MIOCIICZIOBATEIbHOE BBITIOJTHEHUE HECKOJIBKUX (TPEeX-4EeThIPEX) MBICTUTEIbHBIX
onepauun (aHANIM3—CHHTE3—CpaBHEHNE—0000IIEHUE), B TOM quclie
OCHOBBIBAIOIINXCS Ha BJIAJICHUU 3HAHUSAMHU M3 Pa3HBIX TEMaTUYECKUX Pa3felioB.
[{enecooOpa3HO HCMOIB30BATH HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucrionp30Bath 3amaHusl, MpeaycMaTpuBaroniue paboTy ¢ uHbopmalmed,
NPEACTABICHHON B pa3nu4Hoi (opme — cxema, Tabiula, PUCYHOK U Jp., C
MOCJIETYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOIWMBIC JUIsl  BBHINIOJIHEHUS  3aJlaHuf,
OTKCHIBAIOLIETO IOCIEI0BATEIIbHOCTh IKCIEPUMEHTANbHBIX JEHCTBUI, KOTOpbIE
HY)KHO TIPEBpPAaTUTh B ypaBHEHUS peakiuil (MBICJICHHBIM OKCIIEPUMEHT).
TpyAHOCTh Takoro 3ajJaHUsi COCTOMT B TOM, 4YTO UIKOJBHUKH HEIOCTATOYHO
XOpOIIO  pa3dHparOTCsi B OKCIEPUMEHTAIILHOW XUMHH, UMEIOT claboe
IpEJICTaBICHUE O MPOTEKAIOIINX XUMUYECKUX IpoLeccax U He BCerja MOHUMAIoT
CMBICT HCTIOJIB3YyEMbBIX TEPMUHOB 1 omnpenenennii. K kaxmoit 1abopaTopHoOn n/nim
MPaKTUYECKON paboTe HEOOXOIUMO FOTOBUTH JIUCT C 3aJIaHUSIMU, HAMPABICHHBIMU
Ha (popMuUpOBaHNE NOHUMAaHUS Mpoliecca, MPOTEKAIOIIET0 B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)XE ONMKCHIBATh HAOIIOJICHUS M OOBIACHATH UX. llone3noi
Oyzer paGoTa ¢ pa3lIMYHBIMU TUIIAMHU 33JaHHUM (C BHIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHAa He0OXoauMma aJisi HGOPMUPOBAHUS
MOHMMAaHUS, YTO TMPaBWJIHHOE BBIMOJIHEHHE 3aJaHUsI HEBO3MOXXHO 0€3 IMOJIHOTO
aHaJli3a ero yclioBusl U BbIOOpa crpaTteruu pemieHus. [lapamnensHo Gpopmupyercs
YMEHHE PALMOHAIBHOTO HCIOJBb30BaHUS BPEMEHHU, OTBEJACHHOIO Ha BBIINOJHEHUE
HK3aMEHAIMOHHOU PaOOTHI.

Tpetbs rpynna. C BICOKUM U BBIIIE CPEAHETO YPOBHEM 00YyUEHHOCTH.

1. PexomMeHI0BaTh pelIeHUE 3aJaHui, BBIXOIAIIMX 3a paMKH (GopmaToB u
MOJIeJIel, BCTPEUAIONIUXCS B SK3aMEHAIMOHHBIX pabotax EI'D. DTo mo3BoauT
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chopMupoBaTh y OOy4arOUIMXCSd YMEHHE CaMOCTOATEIbHO pa3paldaThiBaTh
aJITOPUTM pEILIEHUsI B CIIy4ae HECTaHIAPTHHIX (OPMYIHUPOBOK 3aJaHHA, a TaKKe
yMEHHE JEHCTBOBATh B HE3HAKOMBIX CUTYyalHsX. B psje ciaydaeB menecooOpa3Ho
IPOMUCHIBATh B OOIIEM BHJE MOPSIOK HAXOXKIEHUS (PU3NYECKUX BEIHUMH Oe3
MPOBEJCHUS MPOMEXKYTOUHBIX apU(PMETHUECKUX BBIYMCICHUHN, a TaKKe pelIaTh
3ajaqy, MPUMEHSST HECKOJIBKO BO3MOXKHBIX CHOCOOOB, OLIEHHBAas ATH CIIOCOOBI U
BbIOMpas 3aTeM HanboJiee palOHAIbHBIH.

2. [IpoBOOUTh HMHTETPUPOBAHHBIE YPOKM C MAaTeMaTUKOM, (DU3UKO,
ouonorue st (OPMUPOBAHUS LEIOCTHOW KAPTUHBI MUpa BO B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMHHHMCTPAIIUAM 00pPAa30BaATEJIbHBIX OPraHU3ALUIA:

- peanu3oBBIBaTh  OPUHLUMUIB  JHPPEpPEHUUPOBAHHOTO  OOydeHUS,
co3gaBath MNpO(UIbHBIE KJIacChl W TPYNNbl C H3YYCHHEM XUMHUU Ha
npopUIBHOM, YIIyOJIE€HHOM YPOBHE;

- BBIJIENATH JIONOJHUTENIbHBIE 4Yachl HAa M3YYEHHE XHUMHUU B BHJIE
ANEKTUBHBIX MPEAMETOB, (PaKyJIbTaTUBHBIX KypCOB, OpPraHU30BBIBATH IS
oOyyalmmxcss ¢  HU3KMUMHM  OpeaMeTHbiMUM  YYJ[  HHAMBUIyalbHbIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJieHus 00pa30BaHHeM:

- MPENyCMOTPETh MeEpbl aJPECHOM TMOMOIIM YYHUTENSIM XHUMHUHU [0
YCTPAHEHUIO BBISBICHHBIX MHIUBUIYAJIbHBIX MPO(ECCHOHANBHBIX (IIPEIMETHBIX
U METOAMYECKUX) 3aTpyAHEHUN, B TOM 4HUCIE 4Yepe3 OO0yueHHEe MX Ha Kypcax
NOBBIIICHUS KBaIU(PUKAIIY;

- OpraHu30BaTh pacHpocTpaHeHue HP(EKTUBHOTO OMNbITA YUHUTENEH,
oOyyarouuecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIIbHO BhICOKHKE pe3ynbTaThl EI'D
110 XUMUH.

Pexomenganum mno TtemMaM s 00Cy:KaeHuss / oOMeHa ONBITOM Ha
METOAMYECKUX 00beIMHECHUSIX YUUTeIe-IIpeAMeTHUKOB

B pamMkax [geATeNbHOCTH TNPEAMETHBIX CEKUUM YUYHUTENEd XUMHHU
PErMOHANILHOTO Y4eOHO-METOANYECKOTO 00BEJUHEHUSI PEKOMEHI0BATh!

- BKJIIOYATh B TUIAH paOOThI 3acelaHus MO CICAYIOIIMM TeMaM: «AHaIU3
pesynbTratoB EI'D mno xumum», «Bompocsl opraHu3anuu HW HOPOBEICHUS
noAroroBku oOywarommxcss k EI'D», «IlyTu mnoBbllIeHHs KayecTBa YPOKOB
XUMHH, 3P (PEKTUBHOCTH NPENOAABAHUS MTPEIMETAY;

- MPOBOJAUTH NPAKTHYECKHE 3aHATHUS, OTKPBITbIE YPOKH, OOydYaroliue
CEeMHMHapbl MO JaHHOW TMpoOJeMaTUKe C Yy4yacTHEM HauboJiee OMBITHBIX
IIE€1aroros.;

- y4acTBOBaTh B pacOpocTpaHeHUH dSPGEKTUBHOTO OIbITA YyUHUTEIEH,
oOyyaronmecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BhICOKME pe3yibTaThl EI'D
10 XUMHHU;

- 3alJIaHUPOBATH METOJAMYECKUE COOBITHUSI MO O3HAKOMJIEHUIO C y4eOHO-
MeToauueckumu pekomenganusamu OUITA.
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PexomeHnaanuu no BO3MOKHBIM HANPABJICHUSM NOBBIIICHUS KBATHU(PUKALIMHA
pa0dOTHMKOB 00pPa30BaHUA /JJsl BKJIIYEHHUS] B PErHOHAJIBHYI0 [I0POKHYIO
KApTy [0 PAa3BUTHIO PErHOHAILHON CHCTEMBbI 00Pa30BaAHUAA:

- MEpONpHUATHS TOBBIIICHUS KBamu(UKAUKUM, BKIIOYAIOIINE TEMBI:
pe3ynbTathl EI'D Tekylero roja; aHaau3 TUIUYHBIX OMIHUOOK, 00YYaIOIIUXCS 0
XuMHUM Tpu  caade EI'D, BBIABIEHHBIX TPYIOHBIX JJISI  BOCIPHUITHUA
oOydaromumucss TeM W 3aaanHuil; usmenenuss B KM EI'D mo xumum Ha
CIEIYIOMMNN yueOHBbIN TOI;

- o0ydeHMEe TeJaroroB, B TOM 4YHCIIE aJpecHOe (Ha OCHOBE aHaIu3a
pesynbTatoB EI'2-2023), KOHCYIbTHPOBAHUE NENArOoroB U o0ydaronmxcs (Kak
nyTeM TMpoBeAeHUs O00pa30BaTElbHBIX CEMHUHAPOB, BEOMHAPOB, TaK U
WHIUBUAYATBHO);

- mpoxoxJaeHue KypcoB «IloaroroBka o0ydaromuxcs K rocy1apCTBEHHON
UTOroBOM arrectanum», «lMHTepakTuBHBIE (OPMBI MNOATOTOBKM K EI'D»,
«IToaroroBka k EI'D B koHTEeKcTe IM(PPOBON 00pa30BaTEIbHON CPENIBI»;

- TMPOBEIEHUE CEMUHAPOB M MNPAKTHKYMOB C LEJNbl0 (QOpMUPOBAHHUS
YMEHHUI U HAaBBIKOB, CIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBIIIOJIHEHUIO 3aJaHUi
NoNe 13-15, 17-19, 28, 24 -25, 29-34, 110 cneayomuM TeMam:

- «l'otoBumcs xk EI'D: 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX
peakuuii. CKOpOCTh XMMUYECKON peakiuu U PaKkTOphl, BIUSIOIINE HA HEE);

- «l'otoBumecs k EI'D: XapakTepHble XHMHUYECKHE CBOWCTBA H
CIOCOOBI MOJYYEHHUS a30TCOIEPKAINUX OPTaHUYECKUX COETUHECHUIN»;

- «l'otroBumcss k EI'D: buosorndeckn-BaxxHble OpPraHUYECKHE
COCIMHEHHUSY;

- «['otoBumcs xk EI'D: I'eHeTnueckas B3aMMOCBSA3b HEOPraHHUYECKUX
BEIIECTB U OPTaHUYECKUX COCIMHEHHMH B 3aJaHUSAX MOBBIIIEHHOI'O M BBICOKOTO
YPOBHEH CIIOKHOCTHY;

- «l'otoBumcss k EI'D: Pacuérel mo ypaBHEHHMSM XUMHYECKUX
peaKIuiin;

- «l'otoBumcss k EI'D: Pemenwe 3amady  BBICOKOTO  yPOBHS
CJIOKHOCTU;

-  «l'oroBumcs k EI'D: IlomyyeHne ©W TpUMEHEHUE BEUIECTB U

MaTepHuaioBy.
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