KupoBckuii MyHUIIMTIAJIbHBIH PAHOH

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
10 Y4eOHOMY TpeIMETy YYaCTHUKOB B PETHOHE
Kuposckuii MyHUITUTTATBHBIN palioH 8 0,8

OcHoBHble pesynbratel EI'D 1mo xumuu B KHpOBCKOM MYyHHUIMIIAJIBHOM
parione B 2023 roxmy mnpeacraBieHsl Ha pucynke 1. B 2023 romy B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIAIUTETa HE ObLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.
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H HUXe MUHUManbHoro 6anna OT MUHUManNbHoro Ao 60 6annos

12,5 12,5

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:
BBITIOJTHEHHUSI KOTOPHIX B KHPOBCKOM MYHHIIMTIAIBLHOM palioOHE HE MPEoosel
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHs — 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

roay.

Tabnuna 2. 3aganusi M0 XUMHH, TI0 KOTOPBIM BBIITYCKHUKHU
HE MPeoA0JIeId MUHIUMAaIbHBIN TTOpOT

Yposenn
Ne cm?mnocna IIpoBepsiemble 3J1eMEHTbI KT® Kon

3alaHHuA coep:KaHUs/yMeHH K2C*
3agaHus

Yacrs 1
3aKOHOMEPHOCTH M3MEHEHUST XUMHUECKUX
CBOMCTB JIEMEHTOB U UX COSIUHEHUI MO
nepuogam u rpymnmnaM. Obmas
xapaktepuctuka Mmetaios IA-IITA rpynn B
CBSI3M ¢ WX mosioxkeHueM B [lepuognueckoit
cUCcTeMe XUMHYeCcKHX 31eMeHToB JI.1.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOCHHUS MX 1.2.1,
aTOMOB. XapaKTEePUCTHKA MEPEXOAHBIX 123 241 231 1.2.2,
2 b JJIEMEHTOB —M€/IH, IMHKA, XpOoMa, ykKeJjie3a — T e 1.2.3,
10 UX NojoeHuto B [lepuonnueckoit 1.24
CHCTEMe XUMHYECKHX 37emMeHnToB J[.1.
MeHnneneeBa 1 0COOCHHOCTSIM CTPOSHHS X
aToMoB. OO0mIast XapaKTepUCTHKA HEMETAIIOB
IVA-VIIA rpynm B CBA3U € UX MOJOXKEHUEM
B [leproamaeckoii cucTeMe XUMHISCKIX
snementoB JI.11. Menzaeneesa u
0COOCHHOCTSIMU CTPOCHHUSI UX aTOMOB
DneKkTpooTpuIaTeIbHOCTh. CTeneHb
3 b OKHCJICHUS M BaJICHTHOCTh XUMHYECKHX 111,221 1.3.2.
JIEMEHTOB
KoBaneHTHas XxuMudeckas CBs3b, €
Pa3HOBUIHOCTH M MEXaHHU3MBI 00pa30BaHUs.
XapakTepUCTUKHU KOBAJICHTHOW CBSI3U
(TIoApHOCTP W 3HEPTHs cBs3M). MoHHas
4 b CBs13b. MeTaimimaeckas cBs3b. BogopomHas 222,242,243
CBsI3b. BemiecTBa MONIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. Tur
KPUCTAJUTMYECKON PEemIETKH. 3aBUCIMOCTD
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCKUX BEIIECTB.
5 b HomeHnknatypa HeOpraHU4eCKHUX
BEIIECTB(TPUBHAIbHAS U MEXTYHAPOIHAS)
Teopus cTpoeHUs OpraHUYEeCKUuX
COEJMHEHUI: TOMOJIOTHS ¥ U30MEPHS
(cTpyKTypHasi ¥ IPOCTPAHCTBEHHAS).

B3anMHoe BiIMSHNE aTOMOB B MOJIEKYJIaX. L1, 222227’ 223
Tunel cBA3€il B MOJIEKYJIaX OPraHUYECKHUX
BeriecTB. [ mOpuau3ams aTOMHBIX
opOuTaineit yriaepoaa. Pagukan.
OYHKIIMOHAIBHAS TPYIIIa

XapakTepHbIe XHMUYECKHAE CBOWCTBA

13 b a30TCOJIEPKAIMX OPraHUYECKUX 2.3.4 3.7,3.8
COCJITHECHU: aMUHOB M aMUHOKHCJIOT.

1.3.1,
133

131,226 21

11 b 31,32

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
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

Baxwneiimme crocoOsl NOJIyuUCHHd aMUHOB U
aMHUHOKMCJIOT. bruojiornuecku BaxxHbie
BCHICCTBA: JKUPbI, YTIICBOJAbI (MOHOC&X&pI/IZ[I)I,
Aucaxapuibl, HOHI/ICElxapI/I)ILI), (S

14

XapakTepHble XUMHYECKUE CBOWCTBA
YTJIEBOJOPO/IOB: AJIIKAHOB, IUKJIOATKAHOB,
QJIKEHOB, THUECHOB, AJIKMHOB, apOMaTHIECKIX
YTIAEBOIOPOAOB (OSH30a ¥ TOMOJIOTOB
Oenzouna, crupona). Baxxuelmme crioco0s!
MIOJIyYEHUS YII1eBOAOPOA0B. MIOHHBINH
(mpasmiro B.B. MapkoBHHKOBA) 1
paavKagbHbIe MEXaHU3MbI PEakLUid B
OpPraHu4yecKoy XUMHUHU

234,244

34,417

15

XapakTepHbIC XUMUYECKUE CBOWCTBA
IIpeaenbHbIX OJHOATOMHBIX U MHOTOATOMHBIX
CIHPTOB, eHOIA, aJIbJIETHUI0B, KAPOOHOBBIX
KHUCJIOT, CIIOKHBIX 3¢(upoB. Baxueiinme
CIOCOOBI MOTYYSHHMS KHCIOPOICOAEPKALTIX
OpPraHUYECKUX COCIMHEHUI

234

3.5, 3.6,
418

16

BzanMocss3p YrieBoaopoaos,
KHUCJIOPOACOACPIKAIIUX U A30TCOACPIKAIUX
OpPraHn4YCCKUuX CO€,Z[PIH€HI/II71

234,243

3.9

17

Knaccugukamms XUMHYECKIX peakIii B
HEOPTaHMYECKON M OpraHNIeCKOH XHMHH

2.2.8

14.1

18

CKOpOCTh peaknnu, e€ 3aBUCHMOCTB OT
Pa3IHIHBIX (aKTOPOB

2.4.5

1.4.3

24

KauecTBeHHBIE peakIMy Ha HEOPTraHUYECKUE
BeleCTBa 1 HOHBI. KauecTBeHHbIE peakiuu
OpPraHuYeCcKUX COeAMHEHUN

251

414,
415

25

IIpaBuna paboTsl B 1abopaTopui.
JlabopaTopHas mocyaa u 000pyI0BaHUE.
I[MpaBuna 6e30macHOCTH Mpu paboTe ¢
C€AKUMU, TOPIOYUMHU U TOKCUYHBIMHU
BEIIIECTBAMH, CPEICTBAMU OBITOBOM XVMHH.
Hayu4Hble METO/IbI UCCIIEI0BAHUS
XMUMHYECKHUX BEIIECTB U MPEBPAIICHHIA.
Merto1bl pa3jieiieHus CMeCei U OUHCTKU
BeiecTB. [IoHsATHE 0 MeTAJUTypruK: 00IIHe
crocoOb! noyueHus: metauioB. O0ue
HaY4YHBIC IIPUHIUIIBI XUMHUYECCKOI'O
MIPOM3BOJICTBA (Ha MPUMEPE MPOMBIIIIIIEHHOTO
MOJIy4eHHUs1 aMMHaKa, CEpHOUN KUCIOTHI,
MeTaHoJa). XUMHUYECKOe 3arps3HeHIe
OKPY’KaromIeit Cpelbl U ero MOCIeCTBHS.
IIpupoaHble UCTOYHUKU YIIIEBOAOPOJOB, UX
nepepaboTka. BeicokoMOeKyIsIpHbIE
coeiHeHusl. Peakunu noauMepusanuu u
NnoJuKOH eHcanuu. [lonumepsl.
[TnacTMacchl, BOJIOKHA, KAYYYKH

1.3.2,1.3.3, 1.3.4,
2.2.4

411,
4.1.2,
421,
4.2.2,
4.2.3,
424,
4.2.5

26

PacuéTel ¢ HCoIb30BaHUEM ITOHATHH
«PaCTBOPUMOCTb», «MacCOBasi NOJIsL
BCLICCTBA B paCTBOPE»

2.5.2

431

27

Pacuérel TemoBoro 3 dexra (1o
TEPMOXUMHYECKUM YPAaBHEHUSIM)

252

434

28

Pacuértel Macchl BelecTBa Uik 00bEMa ra3on
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIINX B
peakiuu BeulecTB. Pacuérsl MaccoBoil uiu
00BEMHON JOTH BBIX0/1a MPOAYKTA PEaKIIH

252

4.3.3,
4.3.8,
439

3




Ne

3aiaHuA coiep:KaHUsA/yMEHHS K2C*

Yposensb

Kon
CJII0KHOCTH

IIpoBepsiemMble 31eMEHTBI KT?

3alaHus

OT TEOPETUYECKH BO3MOKHOT0. PacuéTsl
MacCOBOM J0JH (MacChl) XUMUYECKOTO
COCJIMHEHUS B CMECH

Yacts 2

34

Pacuétel ¢ ucnonabp30BaHUEM MOHATUI
«PacTBOPHUMOCTEY», «MacCOBas OIS
BELIECTBA B pacTBOpe». Pacu€Tsl Macchl
(006BéMa, KoMMYeCTBa BEIIECTBA) MIPOTYKTOB
PEAKIINH, ECITH OHO M3 BELIECTB JAHO B 431,
n30bITKe (MMeeT mpumecH). PacdéTel Macchl 252 435,
(0OBEMa, KoNMYecTBa BELIECTBA) IPOAYKTA e 4.3.6,
peaxIMu, ecau OJHO U3 BEIECTB JaHO B BHUJIE 4.3.9
pacTBopa C onpeneaéHHON MaccoBoi onei
pacTBOpEHHOTO BemecTBa. Pacuérsl
MacCCOBO J0JIX (MaCcChl) XUMHYECKOTO
COCJITHEHUS B CMECH

Ha pucynke 2 mnpezacraBieHbl aaHHble 10 3amaHusMm (%), ypoBeHb

BBITIOJIHEHUS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM mopor. KpacHoul nuHuen
OTPaXEH MHMHHMMAJIBHBIA MOPOT BBINOJHEHUS IS KaXJOTO0 YPOBHS CIIOXKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHi — 10%.

MPOLEHT BbINOJIHEHUA

100
90
80
70
60
50
40

3
2
' I
0
2 3 4 5 11 13 17 18 25 26 27 28 14 15

16 24 34

o O o

M ba3oBblit 50,00 37,50 37,50 50,00 50,00 50,00 12,50 = 37,50 25,00 37,50 50,00 37,50
NOBbILWEHHbIN 37,50 31,25 25,00 37,50

BbICOKWI 3,13

Homepa 3agaHni

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

Ananuz PE3YIIbTATOB YUAaCTHHUKOB U THIIOB BaHaHHﬁ, ITIOIIaBIIKUX B IICPCUYCHDb

(Tabin. 2, puc. 2), mokasaji, 4TO Ha JOCTaTOYHO HU3KOM YpPOBHE BBIITYCKHHUKAMHU
OCBOEHBI 3JIEMEHTBHl COJEpKAHMS 3aJaHUl  MOBBILIEHHOro ypoBHA Nel4
(XapakTepHble XMMHYECKHE CBOWMCTBa yrieBojopoaoB), Ne24 (KadyecTBeHHBIC
peaKIiy Ha HEOPTraHUYCCKHE BEIICCTBA U HOHBI).

Takxe B XOI€ aHaIM3a PE3yJbTaTOB YYACTHUKOB W THUIIOB 3aJaHUM,

NonaBUIMX B mepeyeHb (Tadia. 2, puc. 2), ObUIM BBISBICHBI CIEIYIOUIUME YACTHBIE
3aTpyIHEHMS] YYACTHUKOB 3K3aMEHA:



Boinonnenue 3aganus Ne2 tpeOyeT moHumaHusi cMmbiciia [lepuonuyueckoro
3akoHa J[.M. MenpaeneeBa M HCIIOJb30BaHUS €r0 JJII KaUeCTBEHHOIO aHaliu3a U
00OCHOBaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOWCTB
XUMHUYECKUX DJIEMEHTOB W HX COCIUHEHHH, Cc(HOPMHUPOBAHHOCTH YMEHUs
ONpENENATh BaJCHTHOCTh XHMHYECKOTO 3JIEMEHTA II0 €ro IOJIOKEHHIO B
Ilepuoanueckoii cucreme xumuueckux 3semeHToB .M. Menneneesa.

Jnsa ycnemHoro BeIMoOJHEHUS 3amaHusi Ne3 BBITYCKHUKH JOJDKHBI YMETh
OIPEENIATh BAJICHTHOCTh M CTCIICHUW OKUCJICHHUS S-, P- U d-3JIEMEHTOB, ¢ YeM
OOJBIIMHCTBO U3 HUX HE CIIPABUIIOCH.

Beinonnenue 3amnanus Ned mpenrnonaraer 3HaHWE THIIOB KPUCTAJUIMYECKUX
pEIIETOK U BUIOB XUMUYECKUX CBsA3eil. OOpaTuM Takke BHUMAaHHE U HAa YPOBEHb
c(OPMUPOBAHHOCTH YUTATEIHCKONH T'PAMOTHOCTH 3K3aMEHYEMBIX, BBIITOJIHSABIINX
9TO 3axaHve. B ycioBuM 3amaHusA  yKaszaHbl JBa IIPU3HAKA, II0 KOTOPBIM
HEO0OXOAMMO CJeNaTh MPAaBWIbHBIN BEIOOP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
9TO BHUMAHHE.

Pesynprarel BbIONHEHUs 3amaHus  NeS moOkasanu, 4YTO BBITYCKHUKHU
HEJOCTATOYHO MPOYHO OBJIAJIEIN YMEHUIMH KIacCU(PUIIMPOBATH HEOPTaHUYECKUE
BEILIECTBA.

Bemmonssas  3amanue  Nell, BBIIYCKHMKM JE€MOHCTPUPOBAIM HE3HAHHE
MOHATHSI «TOMOJIOTH» U IIYTaJMCh B TPUBUAJIBHBIX U CUCTEMATUYECKUX HA3BAHUAX
BEILIECTB.

IIpn BemonHeHnn 3agaHust Nel3  BBIIYCKHUKM NPOJEMOHCTPHUPOBAIN
HEJIOCTATOYHYI0 U3Y4YEHHOCTh BOIIPOCA CBOWCTB a30TCOJAEPIKALIUX OPraHUYECKUX
COEMHEHUH, YTIIEBOJOB.

HenpaBunbHO BhIMOMHEHHOE 3amaHue Nel5 TOBOpUT O HEAOCTATOYHOM
YpPOBHE 3HAHUW CBOWCTB KapOOKCUJIBHBIX U THUAPOKCHIBHBIX COCIUHEHUW U
croco0ax UX MOJyYEHHUS.

OtpunaTenbHblid pe3yabTaT BhINOIHEHUS 3aaaHusi Nel6 CBHIETENLCTBYET O
TOM, YTO JK3aMEHYEMbI€ HEIOCTATOYHO XOPOIIO OBJIAJEIM HABBIKAMHU PELICHUS
KOPOTKHX F€HETUYECKHUX LIENOYEK MTPEBPALICHUN OPraHUYECKUX COCTNHEHUM.

Kak u B mnpomnuioMm roay, 5K3aMeHyeMmble IIOKa3alu Oojee HU3KHE
pe3ynbTaThl BBITIOJHEHUS 3aJaHUNl C TOPSAAKOBBRIMH HOMmepamu 17, 18, 25.
Onpenenénupie 3aTpyaHeHUs BbI3BaIM 3amaHug Nel7, Nel8, mnposepsromme
C(OPMUPOBAHHOCTh ~ YMEHHHM  KJIacCU(UUUPOBATh  XUMHUYECKHE  PEAKLHUH
OpraHMYeCKOM XUMHUU TIO pa3JIMYHBIM KJIACCU(PUKALMOHHBIM MPUHIIUIIAM, B
KOTOPOM BBIITYCKHUKH, BEPOATHO, HE YYMTHIBAJIM HEOOPAaTUMOCTh peaKIui
TOpPEHUSL.

Boinonuss 3aganue Ne25, BBIYCKHHMKHM, IOKa3ajdd clladble 3HAHUS TI0
NPUMEHEHHI0 OPTraHUYECKUX BEIIECTB, YTO FTOBOPUT O HE3HAHUM OOLIMX HAYYHBIX
MPUHLHIOB XUMHUYECKOTO MPOU3BOJCTBA, B YACTHOCTH ALETHIICHA M CJIOXKHBIX

a(upoB.



Pe3ynbrathl pemeHuss pacu€THbIX 3a/1a4 0a30BOro ypoBHs cioxHocTH Ne26,
Ne27, Ne28 nmoka3bIBarOT, YTO 3K3aMEHYEMBIE HEJOCTATOYHO OBJIAAEIIA YMEHUSMU
BBINOJHATh PAacy€Thl TEIUIOBOTO 3¢ (dekTa (M0 TEPMOXMMHUYECKUM YPABHEHMSIM),
NPUMEHATH TOHSTHE «MaccoBas JOJs BEIIECTBA B pacTBOPE» U YUYUTHIBATH
COOTHOUIEHHE BEIIECTB, YYaCTBYIOUIMX B pPEAKIUH. OTH 0a30BbIE YMEHHS BO
B3aMMOCBSA3M HEOOXOIMMO TaKK€ NPUMEHUTh NPU PELIECHUHM 3a/lad BBICOKOTO
ypoBHs cinokHOCTH Ne33, Ne34 B yactu 2.

3amaHuss 4acTh 2 ¢ pa3BEPHYTHIM OTBETOM MMEIOT CBOEH IIENBIO
muddepeHnranuio Hanbosee MOArOTOBIEHHBIX OOYYAIOIIMXCS U UMEIOT CaMylo
BBICOKYIO (D PepeHIupyIONIyI0 CIOCOOHOCTh. BBIMOMHUTH 3aaHHE BBICOKOTO
YPOBHSL CJIO)KHOCTM HAa MaKCHUMaJbHBIM Oamin ynaércs ToJNbKO Hauboisee
MOJITOTOBJICHHBIM OOYYarOIIMMCS, y KOTOPBIX HapsAay € XOpOIIeH XUMHYECKON
HOJIFOTOBKOM XOpOIIO cpopMUpOBaHA MaTeEMaTUYECKasi IPaMOTHOCTb.

[Ipu pemennn 3amanus Ne34 TpeOoBagoCh MPUMEHUTH MEKIPEAMETHBIC
YMEHHsI TI0 BBIBICHUIO MaTeMaTHYECKON 3aBUCHUMOCTH MEXIy 3aJaHHBIMU
($u3NYECKUMHU BEIUYMHAMU M COCTABJICHHUIO MAaTEMAaTUYECKOTO YpPaBHEHUS IS
MIOMCKA HEU3BECTHON BEIIMYUHBI.

JInarHocru4yeckasi padora

B nensx nmoaroroBku oO0ydaromMXCs M IEJArOrMuecKkoro cooOIIecTBa K
c/laye TOCyJapCTBEHHON UTOrOBOM aTTeCTalluu 110 00pa30BaTENIbHBIM pOrpaMmam
cpennero obmero oOpazoBanus B Ilpumopckom kpae B 2023 romy PI'BHY
«DenepanbHbIN WHCTUTYT [Ie1arOruYeCcKux WU3MEPEHUI» IIPOBEII
JUArHOCTUYECKYI0 paboTy 1O XUMUM Ha TeppuTopuu J[ambHEBOCTOYHOIO
(benepabHOTO OKpyTa.

B Ttabmune 3 mpeacTaBieHbl JaHHBIE IO KOJMYECTBY YYaCTHUKOB,
IpUHUMaBIIMX ydactue B J1P.

Tabmuma 3. KomuecTBo yuactaukoB J[P mo xumum

ATE KonunuectBo yuactaukoB EI'D % ot 0011I€eT0 YKcia
0 y9eOHOMY TIpEeIMETY YYaCTHHUKOB B PETHOHE
KupoBckuit MyHUIIHITATHHBIN palioH 6 0,7

Ha pucynke 3 mpencTtaBieHbl OCHOBHBIC pe3ynbTaThl /[P mo xumwm B
KuposckoMm mynununansHoM paiione. B 2023 rogy B8 OO MyHULMDAIUTETa HE
OBLJIIO BBIITYCKHUKOB, HAOPABIIMX MaKCUMAaJIbHBIN Oasil.
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Pucynox 3. OcHoBHble pe3ynbrathl J[P mo xumuu

Ha pucynke 4 mnpeacraBieHO pacmpesesieHne TNEepBUYHBIX OaloB 10
MYHUIUIATUTETY 110 KOJHMYECTBY YYACTHUKOB.
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Pucynok 4. Pacnipesenenue nepBUYHbIX 0aIOB O XUMHUHU

B rtabnune 4 mnpencraBieHbl 3aJaHUs [0 XUMHUHU, B3BEIICHHBIA MPOIEHT
BBITIOJTHEHUS KOTOpPhIX B KHpPOBCKOM MYyHUIIMNAJIHLHOM palOHE HE MPEOJI0JeN
MUHUMAJIBHYIO TpaHuIly (MPUMEPHBIM YpPOBEHb BBINOJHEHHS 3a7aHusi 0a30BOTO
ypoBHst — 60-90%, noBsimieHHOTr0 YpoBHs — 40-60%, Bbicokoro ypoBHs — 10-20%).

Tak kak pesynapTar 1o 3agaHusm Nell (IT) u Nel2 (B) mpencraBieH B
CyMMapHOM BHJIE, TO MHHHMAJIbHBIA TOPOT BBIMOJHEHUS I JTaHHBIX
00BEIMHEHHBIX 3aJaHUI B3AT KaK BeICOKHUI — 10%.

Tabnuna 4. 3aganus M0 XUMUHU, TIO KOTOPBIM BBIITYCKHUKHU
HE MPEO0I0JET MUHUMAJIbHBIN MOPOT

w =
= 2 = =
= =2 =
< 2 g = Kon
S| 8 < IIpoBepsieMble 31eMeHTHI CO/lepPKAHNs/yMeHUs KT
3| &8% K2C
) 2]
2| 7”5
Yacts 1
CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MIEPBBIX 111 1.2.1,
1 B Y4eThIPEX TEPUOIOB: S-, P- U d-3JICMEHTHI. 231
OnexTpoHHas KoHpurypamnus atoma. OCHOBHOE U BO30YXKIEHHOE
COCTOSIHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI XUMUIECKUX CBONCTB 3JIEMEHTOB U UX 1.2.1, 1.2.3,
COEIMHEHUH TI0 TIEPHOAAM U TPYTITIaM. 1.2.2, 24.1,
2 E Ob6mas xapakrepructuka MetamuioB IA—IIIA rpymm B cBsi3u ¢ ux 1.2.3, 2.3.1
nosnoxkenueM B leproanyueckoil cucreMe XUMHUECKUX 3JIEMEHTOB 124
J.. MenpaeneeBa 1 0COOCHHOCTSIMH CTPOEHHUS UX aTOMOB.
XapakTeprcTHKa IePEXOTHBIX IEMEHTOB — ME/IH, IMHKA, XpoMa,
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s | 3 2 = IIpoBepsiemMble 31eMeHTHI COIEPKAHUS/yMeHUS Kon KT
S| 2%5 poBep Aep y K3C
2|~ 57
JxKeJe3a — 110 MX IOJI0KeHuIo B [leproandeckoii cucteMe XUMHUIeCKUX
anemenToB J[.J. MenneneeBa 1 0COOEHHOCTSIM CTPOCHHS UX aTOMOB.
Oom1as xapakTepuctrka HemetamioB [VA—VIIA rpynm B cBS3U C UX
moJioxeHrneM B [leproandeckoii cucTeMe XMMUIEeCKHAX SIIEMEHTOB
J.M. MeHzeneeBa U 0COOCHHOCTSMU CTPOEHHSI UX ATOMOB
3 B DNEeKTPOOTPULIATENBHOCTh. CTEeHb OKUCICHHS U BaJIECHTHOCTh 1.3.2 1.1.1,
XUMHUUYECKHX 2JIEMEHTOB 221
Teopus CTpOCHUS OPraHUYCSCKUX COCIUHEHUIA: TOMOJIOTHs U m3omepus | 3.1, 3.2 1.2.1,
(cTpyKTypHas ¥ IpocTpaHCTBEHHas ). B3auMHOe BiMsIHIE aTOMOB B 2.2.2,
6 b MOJIEKyJIax. 2.2.3,
Tumne! cBsi3eil B MOJICKyJIaX OPraHMYECKUX BemecTB. [ nOpuansanus 2.2.7
aTOMHBIX opOuTanel yriaeposna. Pagukan. @yHKIMOHANBHAS rpyna
XapakTepHble XUMUYECKHE CBOWCTBA YIJIEBOIOPOIOB: AIKAHOB, 3.4, 3.5, 1.3.4,
IUKJI0AKaHOB, ATKCHOB, JMICHOB, AJIKIHOB, apOMaTHYECKHUX yriieBono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH30I1a ¥ TOMOJIOTOB OEH30J1a, CTUPOTIA). 4.1.8 2.4.4,
OCHOBHBIE CTIOCOOHI MOTyYEHHS YTIEBOAOPOAOB (B Jab0OpaTopun). 251
7 n XapakTepHble XUMAYECKHE CBOWCTBA MIPEISIEHBIX OJJHOATOMHBIX U
MHOTOAaTOMHBIX CITUPTOB, (PEHOIIA.
XapakTepHble XUMIICCKHE CBOMCTBA aJIbACTHIOB, IPEAeIhHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(DUPOB.
OCHOBHBIE CIIOCOOBI TIOJIYYEHHUS KHCIOPOJICOACPKALIMX OPTaHUIECKUX
coeHeHui (B nabopaTtopun)
XapakTepHble XMMUYECKHEe CBOUCTBA YIIEBOAOPOAOB: AJIKAHOB, 34,417 2.3.4,
LIMKJIOAJIKAHOB, AJIKEHOB, IU€HOB, aJIKNHOB, ApOMaTUYECKUX 24.4
9 I yIIIeBOJ0pO10B (OeH30I1a ¥ TOMOJIOTOB OSH30I1a, CTHPOJIA).
Baxneiimme crioco0bI OIy9IeHUs YTICBOAOPOAOB. MIOHHEIH (TIpaBUIIO
B.B. MapkoBHHKOBA) U paIuKaTbHBIC MEXaHU3MBI PEaKIni
B OPTaHUYECKON XUMUHU
XapakTepHble XHMAYECKHE CBOWCTBA MIPEISIEHBIX OJTHOATOMHBIX H 3.5, 3.6, 2.3.4
10 n MHOTOAaTOMHBIX CITUPTOB, (PEHOIA, alIbACTHIOB, KAPOOHOBBIX KHCIIOT, 41.8
CIIOKHBIX 3(hupoB. BaxkHeiimme cnocoOsl MOTyYeHUS
KHCJIOPOACOACPKAIINX OPTaHUICCKAX COCTUHCHUI
Yactp 2
11/ B3anMocBs3b yIiIeBog0pOIOB, KHCIOPOICONEPIKAIIIX 1 3.9 2.3.4,
12 /B a30TCOJIEPIKAIUX OPTAaHNUECKUX COCTUHEHUII. 2.4.3
Peakiuy, moaTBEpIKIAIOIINE B3aMMOCBSI3b OPTaHNUSCKUX COCIMHEHIH
13 B YcTaHOBIICHHE MOJICKYJISIPHOM U CTPYKTYPHOU (hOPMYIT BellIecTBa 4.3.7 252

Ha pucynke 5 mnpencraBineHbl naHHbie 10 3amanusiMm (%), ypoBeHb
BBITIOJIHEHNS KOTOPBIX HE MPEOJOJIENl MUHHUMAJIbHBIM Topor. KpacHoil nuHuen
OTPaX€H MHHHUMAJBHBIA MOPOT BBINOJHEHUS IS KaXXIOTO YPOBHS CIIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBIH — 40%, BeIcOKHUI — 10%.
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PI/ICYHOK 5. 3aﬂaHI/IH, I1I0 KOTOPBIM YYACTHHUKHU HC IIPCOOAOJICIIN

MHUHHUMAaJIbHBII TOPOT

AHanu3 pe3yinbTaToB YYaCTHUKOB U TUIIOB 33JJaHUH, MIOMABIINX B NIEPEUYCHb
(Tabun. 4, puc. 5), mokaszaji, 4YTO YYaCTHUKU HE MPEOI0JIETN MUHUMAIbHBIN MOPOT B
10 u3 13 3ananuit JIP. Huwxke B Tabnuiie 5 npeacTaBieH coAep:KaTeNbHbIN aHAIIN3

3amanuu JIP.

Ta6muma 5. CoaeprkarenbHbIN aHAIW3 BBITIOTHEHU 3adanuii [P mo xumun

Kpartkas xapakrepucTuka
3a/laHusA

OcHOBHBIE 3aTPY/AHEHUS
yuyacTHukoB JIP

Bo3mokHbIC IPUYHHBI
3aTpyJIHeHUil

unpopmayust no KANCOOMy 3a0AHUIO C KPAMKUM

omeemom

3ananue 1. JlanHoe 3amaHue
TpeOyeT 3HaHU# O CTPOCHHUU aTOMA.

[Ipy BBINONHEHUM BTOTO 3aJaHUS
9K3aMEHyEeMble HE YWIH, 4YTO B
3aJaHud  OBUT 3aJjaH BOMIPOC O
KaTHOHAX, a HE O DJIEMEHTE.

IlyraroT nonsTUsA

3aganue 2. 3aKOHOMEPHOCTH
W3MEHEHHUS XHUMHYECKMX CBOWCTB
DJIEMEHTOB M HX COEIMHEHHH II0
MepHoJaM | FpyImam.

anumeca pacnooJiarajii 3J€MCEHTBL
HC B MNOPSAAKEC YMCHBIICHHUA, a B
MOpsAAKE YBECJIMYCHUA CBOMCTB.

HeBHMMAaTEIBHOCTD pu
MNPOYTCHUH 3aJaHU

HU30MEPHI B OPraHUYECKONW XUMUHU.

aJIbACTHUABI  ABJIAKOTCA OTACIbHBIM
TOMOJIOTUYECKUM  pAAOM WU HE

3ananme 3. 3agmanuwe TpeOyer | [Ipm  BeimonHenun 3amanus 3 | CiaOble BHIYUCINTENbHBIE HABBIKH
3HAHUM O CTENEHAX OKHMCIIEHUS HCKOTOPLIC YYAIIUCCAd UCIIbITAIN

OJIEMCHTOB, ONPEACICHUEC UX TII0 TPYAHOCTU pu BBIIIOJIHCHUH

tabnuue MeHesneena. MaTEeMaTHYECKUX PACUCTOB

3ananme 6. 3aganune HampapneHo | [Ipw  BemonHeHun 3amanust He | Cnabele mpenMetHeie YVY/[, He
Ha 3HAHME TOHATHH TOMOJIOTH U yuiiu, qTO ApoOMaTHYCCKUE OTpa6OTaHLI DJICMECHTHBI

COZCPIKAHUA: TOMOJIOTU U U30MEPBI
B OpFaHquCKOﬁ XHUMHH.

SIBJISTFOTCSI MpeICTaBUTEISIMU
npeieiabHbIX aJIbIETUIO0B.

3ananme 7. 3aganue HanpasieHo | Heepno MIPUMEHNIIN 3Hanus | HemocraTouHoe 3HaHHE CBOMCTB

Ha CpaBHEHHUE CBOICTB | CBOMICTB OpraHNYeCcKUX | OpPraHMYECKHUX COCIUHEHH.

YTJIEBOJIOPOAOB H | COeIMHCHUM.

KHUCIIOPOACOAEPKALUX

OpPraHMYeCcKUX COEeAMHEHUH.

3ananme 9. 3amanme Tpebyer | OmmOKu JIOTTYIIICHBI B | DK3aMeHyeMbIe HEJI0CTATOYHO

3HAHME CBOMCTB BCEX KJIACCOB | MPEBpAIICHUU OJHUX XHMHUYECKUX | 3HAIOT CBOHCTBA apOMaTHYECKHX

9



Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE NPUYNHBI

3ajaHus y4acTHUKOB /[P 3aTpyAHeHU

YTIEBOJAOPOIOB. BELIECTB B IPYTHE. YIJIEBOJOPOJIOB, a TAKXKE YCIOBUS
MIPOBEJICHUS HEKOTOPBIX
XMMUYECKHUX PCaKIH.

3aganmne 10. 3aganue HampaeieHo | OmuOku JOTYILIEHbI B | HegoctaTouHoe 3HaHUE CBOWCTB

HA TMPOBEPKY 3HAHUN XUMHWYCCKHX | MPEBPAIICHUU OIHUX XUMHUYCCKUX | COHUPTOB U KapOOHOBBIX KHUCIIOT, a

CBOWCTB KHCJIOPOJICOAEPIKAIUX | BEILECTB B ApYyTHUe. TaKkKe HE YUIM HaMpaBICHHC

OpPTaHUYECKHUX COCTUHECHU. peakmuu B 3aBHCUMOCTH  OT
KaTajgu3aTopa.

3aganme 11. Hanpasmeno Ha | OmmOkn JOITYIICHEI npy | YYeHUKH MOKa3aId HEeJTOCTaTOYHBIE

MPOBEPKY 3HAHUI TEHETHYECKOH | MpeBpaIleHHUH BEUICCTB. 3HAHUS [0 OPTaHUICCKON XFMHH.

CBS3M MEXIy YTICBOAOPOAaMH U
KHCJIOPOICOIEPIKAITIMH

OpraHuYeCKUMHU
COEJIMHEHUSIMHU.
UHPOPMAYUSL NO KAHCOOMY 3A0AHUIO C PA3GEPHYMBIM OMBEMOM
3aganme 12. 3amanue Bbicokoro | OmmbOku JIOTTYIIEHBI npu | YUEHUKH MMOKa3alu HeTOCTaTOUHbIE
YPOBHS CJIOXHOCTH HAIPAaBIIEHO HA | MPEBpAIllEHUHU BEIIECTB. 3HAHUA [0 OPTaHUYECKOW XUMHUHU.

3HAHUE CBOWCTB BCEX KJACCOB
OpPraHUYECKUX COEAUHEHUH.

3ananue 13. Pacyernas 3amaua Ha | OmuOku JIOITYIICHBI npy | YUEHHUKH MOKa3alHu HEeAOCTaTOYHBIE
BBIBO/J] (I)OpMyJ'II)I OpraHn4eCcKoro BBITIOJTHEHHUU PacdY€TOB MO JaHHBIM 3HaHUA 1O BBINIOJJHEHUIO PACYETOB
COCTMHECHUS o NPOJYKTaM | 3alJayH. N0 JaHHBIM 3aJa4yd, HEyMCHHUE
TOpPCHUSL. COCTABIIATh CTPYKTYPHYIO (hopMyITy

110 BEIBCJICHHOC MOHCKyHﬂpHOﬁ.

BbiBoaBI M pekoMeHAALIMHT

AHanu3 MaTepuangoB TPOBENCHMS OLEHOYHBIX MPOLEIyp IOKa3al
NIEPEUYCHb DJIEMEHTOB COJIEpKaHUsl / YMEHHM W BUAOB ACSATEIbHOCTH, YCBOEHHUE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B I[€JIOM MOXKHO CUUTATh JOCTATOYHBIM:

1. HaszpiBaThb  wW3y4YeHHBIE  BEHECTBA 1O  TPUBUAJIBHON WU
MEXIYHApOJHOW HOMEHKJIATYpE.

2. Omnpenensats/kiaccuPUIIMPOBATh: BaJICHTHOCTh, CTEMEHb OKHCICHUS
XUMUYECKUX 3JIEMEHTOB, 3aps/ibl MOHOB, XapakKTep Cpelbl BOAHBIX PacTBOPOB
BEILLIECTB; OKUCIUTEIb M BOCCTAHOBHUTENb; MPUHAJICKHOCTh BEIIECTB K
pa3IMYHBIM KJlacCaM HEOPraHUYECKUX U OPTaHMYECKUX COCIMHEHUI.

3. XapakrTepuszoBaTh: S-, P- W d-2JIEMEHTHI MO WX TOJOXKECHUIO B
[lepuonnueckor cucreme J[.MI. MenneneeBa; CymHOCTh HW3YyYEHHBIX BHUIOB
XUMUYECKUX PEaKIUi: 3JEKTPONIUTHUECKON AUCCOLMAIMU, MOHHOTO OOMEeHa.

4. TlpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHSIM.

5. OOyuaromuecs MOHUMAIOT CMBIC] TaKUX BAXKHEHIIUX TOHITHM, Kak
TUAPOJIN3 U BJEKTPOU3 (BBIACIAIOT UX XapaKTepHbIEC MPU3HAKH).

AHanu3 MarepuasoB MPOBEACHUS OLICHOYHBIX MPOLEAYp MOoKa3zal NepeyeHb
AIIEMEHTOB COJAEpkKaHHUs / YMEHUH U BHUIOB JEATEIBHOCTH, YCBOCHHE KOTOPBIX
BCEMH IIKOJbHUKAMU PETHOHA, NIKOJIHPHUKAMH C Pa3HBIM YPOBHEM TMOJTOTOBKH
HEJb3 CYUTATh JOCTATOUYHbBIM:

1. HaspiBaThb BHUJ XHUMHUYECKHUX CBSI3€ B COCMUHEHUAX W THII
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KPUCTAJUIMYECKON PEIIETKU; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, TOMOJIOTH
Y U30MEPBI.

2. KmaccupumupoBaTh XUMHYECKHE pPEAKIMM B HEOPTaHUYECKOW W
OpTraHUYECKOW XUMUHU (II0 BCEM U3BECTHBIM KJIacCU(HUKAIMOHHBIM MIPU3HAKAM).

3. XapakTepu3oBaTh OOIIME XUMHYCCKHE CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB M HEMETAJIJIOB; OOIIME XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COCIUHEHHM, CBOMCTBA OTIECJIBHBIX NPEACTABUTEICH 3ATUX
KJIaCCOB; CTPOEHHE W XUMHYECKHUE CBOWCTBAa H3YYEHHBIX OPTaHUYECKHUX
COECIMHEHUM.

4. OOBACHATH 3aBUCUMOCTh CBOMCTB XHMMHYECKHUX DJJIEMEHTOB M UX
COCIMHECHUN OT TMOJIO)KEHUd »dyeMeHTa B llepuommueckon cucreme JI.U.
MenpaeneeBa; NpuUpoay XUMHUUYECKOW  CBA3M  (MOHHOM, KOBAJICHTHOM,
METANINYECKON, BOJOPOJHON); 3aBUCUMOCTh CBOWCTB HEOPraHUYECKUX U
OpPTaHMYECKHX BEIIECTB OT MX COCTaBa W CTPOCHMS; BIHMSHUE PAZIMYHBIX
(hakTOpOB Ha CKOPOCTh XMMHYECKOMW pEaklMud U Ha CMEUICHHUE XUMHYECKOTO
paBHOBECHA.

5. IlnanupoBaTh/mpOBOAUTH DKCIEPUMEHT o ITOJTYYEHHIO 151
pAaclO3HAaBAHUIO BAXKHEWUIIIUX HEOPraHUYECKUX M OPTaHUYECKUX COEIUHEHUH C
y4€TOM TPUOOPETEHHBIX 3HAHUM O MpaBuiIax 0€30macHON paboThI C BEIIECTBAMU B
71a00paTOpPUU U B OBITY; BEIYUCIICHUS 110 XUMUYECKUM (OpPMYJIaM U YPAaBHEHUSIM.

Ha ocHOBe BBIBICHHBIX THUIMUYHBIX 3aTPyAHEHUN W OMIMOOK OBLIN
c(hopMyJIMPOBaHBI CICTYIONINUE aIPECHbIC PEKOMEHIAINH.

PexkoMeHaanuu 10 COBEPHICHCTBOBAHUIO NMPENOJABAHUS XMMHM JJIsl BCeX
o0yyarmmxcs

a) YuurejasaM, METOAUYECKUM 00 beIMHEHUAM yUHTEIeH

[{enenanpasnenHas pabota mo GopMUPOBAHUIO YMEHHUIA:

- BBIJECIIATH B YCJIOBUM 3a/1aHUS TJIaBHOE;

- YCTaHaBJIWBATh TNPUYUHHO-CJIEACTBEHHBIE CBSA3M MEXKAY OTIEIbHBIMU
AJIEMEHTAMHU COJAEPX aHUsl, B OCOOEHHOCTH B3aMMOCBSI3b COCTaBa, CTPOCHUS U
CBOMCTB BCIIIECTB;

- BHUMATEJIbHO aHAJM3UPOBATh YCIOBHUS 3aJaHUsl U BBIOMPATH aJIEKBATHYIO
MIOCJIEN0BATENBHOCTD JEHCTBUM.

DT yMeHus (POPMHUPYIOTCS CUCTEMATUYECKH Ha MPOTSKEHUU BCEro IMKJIa
OOyYEHHS] XUMHUH MPAKTHYECKH Ha KAXKIOM YPOKeE.

OpnHoil 3 BaXHENIIMX (PYHKIMN YUUTENd HA Ha4aJlbHOM 3Tare NOATOTOBKHU
SBJISIETCS Pa3bsCHEHHWE O0YyYaroIIMMCs MPUHIMIOB oTOOpa u noctpoeHus KHM.
Jlnst  mpaBUIBHOTO TOHUMAHWS TPEOOBAHMM, TPEIBABISIEMBIX K YPOBHIO
MOJATOTOBKHU BBIMTYCKHUKOB MO XUMHUH, YUUTEb JOHKEH HE TOJIBKO UMETh YETKHE
NpEACTABICHUSI O MOpUMEpax 3aJaHuil, BKIIOUYEHHBIX B JAEMOHCTPAlMOHHBIN
BapUaHT TEKYIIEro roja, HO W OBITh 3HAKOM C COJEpKaHHEeM Koaudukaropa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISAIONICH KOTOPOM

ABJIACTCA O606IHCHHI)II>1 IUIaH 3K3aMCHAIITMOHHOI'O BapHaHTa. HMMeHHO He3HaHHEe
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COJIEp’)KaHHME JIaHHOTO JIOKYMEHTa SBIAETCS OJIHUM M3 OCHOBHBIX (PaKTOPOB,
MEIIAIOMINX TMOJHOLEHHOMY IUIAHMPOBAHUIO MPOLECCAa MOATOTOBKHA K 3K3aMEHY
KaK JJIg y4uTens, Tak W 1 oOydaromuxcsa. Pesymaprater EI'D 2023 T
MPOJIEMOHCTPUPOBAIM TPOOJIEMbl B MOJATOTOBKE BBITYCKHUKOB, OOYCIIOBJICHHbBIC
MaKCHUMaJIbHOW OpUEHTAIIME MHOTHX W3 HHUX JIMIIb HAa AJIEMEHTHI COAEPKaHUS U
YMEHUS, KOHTPOJb KOTOPBIX MPEAYCMOTPEH 3aJaHUSIMU JIEMOHCTPAIMOHHOIO
BapuaHTa. llokazarenbHo, YTO JUIsi MPABUIIBHOTO NMOHUMAHUS HA3HAYEHUS HTOTO
JOKYMEHTa €XKEroJHO B HEro BKJIoyaercs ciuenyromas ¢paza: «llpu
O3HAKOMJICHUHU C JEMOHCTPAIMOHHBIM BAPHUAHTOM KOHTPOJBHBIX HU3MEPUTEIBbHBIX
MarepuanioB EI'D crnenyeT uMeTh B BHUIY, UTO 3aJaHusl, BKIIOUEHHBIE B HEro, HE
OXBaTBIBAIOT BCEX DJIEMEHTOB COJEp)KaHUs, KOTOpble OyAyT MPOBEPATHCS C
nomo1bio BapuantoB KM B 2023 r.»

OOy4yast IIKOJRHUKOB IpuUeMaM padOThl C Pa3IUYHBIMU  TUIIAMH
KOHTPOJIMPYIOIINX 3aJaHui (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEO0OXOJIMMO 100MBAaThCS MOHUMAHUS TOTO, YTO YCIICIIHOE BHITIOJIHEHUE JIFOOOTO
3aJIaHUSI HEBO3MOJXKHO 0€3 TIATeJIbHOIO aHajdu3a €ro YCJIOBHS M BBIOOpa
aJeKBaTHOM IIOCJIEHOBATEIILHOCTH JeucTBUM. Ha kakmom pdrame IIOATOTOBKHA K
AK3aMEHY HEO0OXOIMMO pa3BUBATh HABBIKM CMBICIIOBOI'O YTCHHS, CTaBUThH IEpPE]l
oOydJaromuMucs MpoOJIEeMHBIE BOMPOCH M MpeajiaraTh HECTaHIApPTHBIC 3aJaHUs,
KOTOpbIe OYIyT CIOCOOCTBOBATH AKTUBHU3AIIMM MBICIUTEIBHBIX MPOIIECCOB U
noOyXXJ1aTh K aKTUBHOMY IIOMCKY pelleHHs. BakHO He mpeajaraTb yYCHHUKY
TOTOBBIM aJITOPUTM, a MPUBETCTBOBATH COOCTBEHHYIO MOMCKOBYIO JESTEILHOCTD
YYaIlerocsi, IOOLIPATh HECTAHIAPTHBIC IIOJAXOJAbl W HWHTEPECHBIC MBICIIH.
OHOBPEMEHHO BaKHBIM CTAHOBHTCS (HDOPMHUPOBAHHME Yy OOYYAIOUIUXCS YMCHHS
pallMOHAIBHO MCIIOJB30BaTh BPEMS 4YEpPE3 TPECHUPOBKU B PEKUME PEATbHOIO
BPEMCHH, OTBEJCHHOTO Ha BBIMOJHEHHE pabOThI ¢ OOJBIIMM KOJIMYCCTBOM
3a/IaHUM, KaKOBOU U SIBJISIETCS DK3aMeHaImoHHas padota EI'D.

3agaHus dactu | sk3ameHalmoHHbIX BapuaHToB EI'D mo xumum 2023 .
CTaIM MpoAoLKeHHeM mpeoOpa3zoBanuii B KUM, npeanpuHsATBIX B MOCIEIHHUE
rojJbl ¥ HAMNPABICHHBIX HA PEANU3ALUI0 CUCTEMHO-ACSATEIBHOCTHOIO MMOIXO0MA.
NMeHHO OH JOJIKEH OMpeesisiTh METOAOJIOTHIO TIPENOJaBaHNusl XUMUH B IIKOJIC Ha
coBpeMeHHOM 3T1arne. He MeHee 3HaunMbIM acniekToM 1pu pazpadbotke KM craino
YCUJICHWE BHUMAaHUS KOHTPOJIIO CPOPMHUPOBAHHOCTH METANpPEAMETHBIX YMEHUH,
3HaHUU U yMEHUM, POPMHUPYEMBIX B paMKaX XHUMHYECKOTO SKCIIEPUMEHTA.

VYka3zaHHble HarpaBiieHHsl coBepuieHcTBoBaHuA KM mnepemerarores u ¢
dbopMHpOBaHUEM D3JIEMEHTOB (DYHKIIMOHAIIBHOW T'PAaMOTHOCTH: YHUTATEIbCKOM,
MAaTEMATUYECKON U €CTECTBEHHOHAYYHOM.

BaxHoe mecto B mpenojaBaHMM XHMMHUHU JIOJDKHBI 3aHUMAaTh 3aJadyd Ha
pacdeT Macchl BEIIECTBA WU 00BEMa Tra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO U3 YYaCTBYIOIIMX B PEaKIMU BELIECTB, TaK KaK ATO
TPAJULIMOHHBIA THII PAcyeTOB, KOTOPBIM BXOAUT B MNpPOrpaMMmy IO XUMHUHU

12



OCHOBHOH IIKOJIBI, a TAKXKE 3a/1a4y, IPELyCMaTPUBAOIINAE PACYET MAacCCOBOM WM
O0BEMHOMN JOJM BBIXOAA MPOJYKTA PEAKIUU OT TEOPETUYECKH BO3MOXKHOTO HIIU
MaccOBOM J0JIM (Macchl) XUMUYECKOTO COEMHEHHS B CMECH.

BaxHo HayuuTh AeTEH NMPAaBWIBHO JAaBaTh OTBETHl HA PACUYETHBIE 3a/a4H,
KOTOpBIE JIOJDKHBI OBITH IPEACTABIEHbl B BHJE YHCIOBBIX 3HAYEHHH C
OIIPE/IETICHHON CTENEHBI0 TOYHOCTU OKpYIJIeHHs. OMMOKN B OTBETAaX TAKMX 3a7ad
CBUCTEIBCTBYIOT HE TOJBKO O Jeduuurax B CHOPMUPOBAHHOCTH HIIEMEHTOB
MaTEMaTUYECKON TPaMOTHOCTH, HO M O HEJAOCTaTOYHOW C(HOPMHPOBAHHOCTU
PETYJISTUBHBIX YHHUBEPCAJIBHBIX YYEOHBIX JEHCTBHA — YMEHHH CleI0BaTh
WHCTPYKIMSAM, OIIPEACIIATh MOPSIIOK ACHCTBUI, padoTaTh IO IUIaHy.

HeoOxomumo ¢opmupoBaTh 0a30Bble MAaTeMaTHYECKHE WU AJIEMEHTapHbIE
XMMHUYECKUE 3HaHusA. Peub maer o0 ymeHMsx paborarh ¢ KodpPuuHEeHTaMu U
IPOBOAUTH MPOCTEHIINe apuPMETUIECKUE PACUETHI.

Jlnst BoCHoJIHEHHS MNPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpBIE PEryIISPHO
BBI3BIBAIOT 3aTPYJHEHUS y O0Y4aIOIKUXCA U YYaCTHUKOB 3K3aMEHa, MpeJiaraercs
IIPOBECTHU CIIEAYIOLINE MEPOIIPUATHS:

1. OpranusoBaTh U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WIM B JUCTaHIMOHHOM (opmare). Llenpo Takoro ceMuHapa OyJIeT Kak
BOCIIOJIHEHHE  HEKOTOpPhIX NPEIMETHbIX  Je(ULUTOB, TaK U  pPa3BUTHE
ONPENENEHHBIX METANPEIMETHbIX yMeHUI. CeMUHap MOXKHO OPraHH30BaTh Kak
COPEBHOBAHHE KOMaHJ], KOTOPbIM TpeOyeTcsl BBINOJHUTH CICAYIOLIUE 3aJaHMsL:
BbIOpaTh OINpeAeNEHHbIE XUMHYECKHE JJEMEHTHI, HMEIOIIMEe T€ WIM HHbIE
OCOOEHHOCTH CTPOEHHS aTOMOB; PEUINTh KOMOWHUPOBAHHYIO Pacu€THYIO 3ajJauy;
YCTaHOBUTBH MOJIEKYJIIPHYIO M CTPYKTYPHYIO (DOpPMYITy OpraHMYECKOIro BEIIECTBA.
DopMyIMPOBKH 33JaHUN COCTABIISIFOTCS TAKUM 00pa3oM, UTO BEPHOE BBIIIOJHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIEHTPAllMM BHUMAaHUS K TEKCTY 3aJlaHusl,
VICTIOJIb30BaHUS TEXHOJIOTUHA KPUTHYECKOTO MBIIIJICHUS.

2. Oprann3oBaTh H TIPOBECTH ULHWKJI BEOMHApPOB i  BOCIOJHEHUS
npeaMeTHbx nedumuroB. K ydacTHio B NOArOTOBKE BEOMHApOB MPUBJIECYD
yuuTenel XUMHH 00pa30BaTENIbHBIX YUPEXKACHHUH, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKME pe3yibrarhl EI'D mo xumun. Temarnka 3TMX BEOMHApOB BKJIIOYAET
BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPYyIHEHUS Yy Yy4dacTHUKOB EI'D,
Hampumep: «OmnpenensieM THUII XUMHAYECKOM CBSI3M M THUI KPUCTAJUIMYECKOMN
pPEETKU BEUIECTB», « BakHEHIIne XUMHUYECKUE IIPOU3BOJCTBA B KypCce XUMUMY,
«DKCNepUMEHTaIbHOE pelIeHUE 3a/lad Ha HJIEHTU(UKALNIO BeulecTBy, «Pemaem
pacuéTHyo 3a7audy», «AMQOTEpHbIE OKCUABI U TUIPOKCUIBI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMMY, «AMUHBI 1 aMUHOKHUCIIOTBD».

3. IIpoBecTn auarHoCTHYECKyl0 pabOTy, BKIIOUAIOLIYIO 3aJaHus IO
oprannveckoit xumuu B popmare nepsoit yvactu KM EI'D no xumun.

4. PexoMeHIOBaTh  y4YUTEISIM  XUMHUU  TPOWTH  KYpChl  MOBBIIIECHUS
kBanudukanuu B TeueHue 2023-2024 yyeGHoro roja.

0) MyHnuunajabHbIM OpPraHaM ynpasJieHus 00pa3oBaHHeM

- MPOBOAUTH MOHHUTOPUHI YPOBHSI YCBOCHHS JJIEMEHTOB COAECPkKAaHUSA HA
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BCEX dTanax U3yuyeHUs XUMUU;

- OPTaHU30BaTh MEXIIKOJbHBIC 3aHATUS AJIsI YUYaAIIUXCS MO MOATOTOBKE K
rocy/IapCTBEHHOW UTOroBOM aTrectaruu. [Ipu 3ToM HEOOXOAUMO UCIIOIB30BATh
3a/1aHus, KOTOPbIE COOTBETCTBYIOT Koaudukatopy u cneuuduxkauuu EI'3;

- TMPOBECTH KypChl MOBBIIICHUS KBaTU(PUKAIMU ISl YUIUTEIEH, ydauuecs
KOTOPBIX MMOKa3aJin HU3KUM pe3ynptat EI'D;

- OpraHu3oBaTh OOyYalIIME CEMUHApPHl MO OOMEHY OMNBITOM MEXIY
nenaroraMd ¢ OOJBIIMM CTa)keM, OOyYaronuecss KOTOPBIX IOKa3bIBAIOT
CTaOMJILHO BBICOKHE PE3YJIbTATHl U MOJIOABIMU YUUTEISIMH;

- OpTraHu30BaTh OOMEH OIMBITOM MEXAY IIKOJIaMHU, 00ydaroumecs: KOTOPhIX
MOKa3bIBAIOT BBICOKMHN pe3ynbTar, U OO, HCHOBITHIBAIONIMMU 3aTPYJHEHUS B
peanu3zanu o0pa3zoBaTeNIbLHON MPOTPAMMEBI;

- npu noaroroBke k EI'D mo Xxumuu cieayer y4uThIBaTh, YTO H3Y4YEHUE
CUCTEMAaTUYECKOTr0 Kypca XUMHUM B 00beMe |—2 4YacoB OpPHEHTHPOBAHO Ha
YCBOEHHE MaTepuajga MMEHHO Ha 0a30BOM ypOBHE, YTO B HauOOJbLIEH CTENEHU
MO3BOJISIET YCIEIIHO CIPABUTHCSA C 3aJlaHUsIMU 0a30BOTO YPOBHS M HEKOTOPBIMU
3aJaHASIMM  TIOBBILIEHHOTO YPOBHSL CJOKHOCTH. (OCBOEHHME MaTepuaia Ha
npopMILHOM YPOBHE TpEaycCMaTpUBaeT MHOW Auana3oH y4eOHbIX dacoB (57
4acoOB B HEJIEJI0) U/WIK OOJBIIYI0 CAMOCTOSTENIbHYIO MOJITOTOBUTEILHYIO PadoTy
CTapILEKIACCHUKOB MOJI PyKOBOJCTBOM I€Aarora.

Pexomenaganum mo opraHusannu auddepeHuNpPOBAHHOTO 00y4YeHHS] XUMHHU
o0y4aromuxcs ¢ pa3HbIMHM YPOBHSIMH NPeIMETHON MOATOTOBKH

a) YuureasiM, METOAMYECKHUM 00beIMHEHUAM yYUTeIeH

[lepBpiM  marom  opraHuzanuu AU depeHuupoBaHHOTO  OOy4YEeHHS
IIKOJIbHUKOB C pPa3HbIMH YPOBHSIMH TMOJATOTOBKH 10 XUMHH OyIeT pas3ieieHHe
oOyuaroluxcs, KOTOpble IMIaHUpyroT crnaBatb EI'D, Ha nBe rpynmbl: TeX, KTO
JTABHO TOTOBHUTCS K IK3aMEHY U UMEET BbICOKMI YPOBEHb OCBOCHUSI XUMHUH, U TEX,
KTO Hayajl TOTOBUTHCS K K3aMEHY B TEKYILEM y4eOHOM rojay U UMEeT HE CTOJb
BBICOKMW YpOBEHb. Y OJHONM W y JAPYyrod TPYIIbl JOHKHBI OBITh pa3HbIC
nporpamMmbl  0o0ydyeHus. [[ns mnepBoi rpynmbel B IpOrpaMMmy MOJTOTOBKH
HEOOXOJMMO BKJIIOYATh pPELICHUE Pacu€THBIX 3aJlad MOBBILIEHHOM CJIOYKHOCTH,
3a/layd Ha YCTaHOBJIEHHE (POPMYJ OpPraHMYECKUX BEIIECTB (MOJIEKYJSPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK MpeBpallleHuid BemecTB. Llenbio ocBoeHMs
Kypca BTOpPOW TPYIIOH SIBISETCS YBEpPEHHOE BIaJieHHE Oa30BbIMU HaBBIKaMH,
HEOOXOAMMBIMU JJIA CAAYM 3K3aMeHa, 3HaHHE KJIAcCU(DUKAMU U HOMEHKJIATYpPHI
BEILECTB, YBEPEHHOE BJIAJICHUE BAXHEHIIMMHU NOHATHUSAMU XUMHUHU. 3aBEPIUIUTh
Takyto noArotoBky B 2023-2024 y4yeOHOM rojy pPEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-TMArHOCTUYECKOM paboToii B popmare EI'D.

[lepBasg rpymnma. OTO 3K3aMEHyeMble, MMEIOIIHME TPYIHOCTH B YCBOEHUU
ydyeOHoro Marepuaina. ljist paboThbl C JaHHOM TPYNIION PEKOMEHyeM:

1. Yeunuth npakTHYECKUM aclekT B MpenojaBaHuu XuMuu. i yriryOneHus
MOHUMAaHUsl MaTepuana HeoOxomuma 3G(EeKTUBHAS peanu3anus XUMHYECKOTO
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HKCIIEPUMEHTAa B COYETAHMM C JPYTUMHU HATJSAHBIMH CpPEICTBAMH OOYy4YEeHHS
XUMUHU  (IEMOHCTPAITMOHHBIA JKCIIEPUMEHT, paboTa ¢ MOJEISIMH MOJEKYJIT |
KPUCTAJUTMYECKNX PEIICTOK, BHUCOMATEpHUaIbl, BHPTyaIbHBIC JabopaTopuw,
IPOrpamMMbl MOJACIUPOBAHUS XMUMHUYECKUX OOBEKTOB (BEIIECTB W TIPOIECCOB) B
Takux (QopMax, Kak JlabopaTopHas M TpakTHYecKas padoThl. TeopeTmdyeckuid
MaTepuan JOJDKEH TPEeNoJaBaThC B TECHOM B3aWMOCBSI3U C PEJIEBAaHTHBIM
sKcIIepuMEHTOM. KaXkIbIii SKCIEPUMEHT JOJDKEH BKIFOUATh B CEOSI METOAMYCCKHE
yKa3aHusi,  KOMIIOHEHTOM  KOTOPBIX  SIBIIIETCS  KaK  HEMOCPEICTBEHHO
DKCIIEpUMEHTabHass paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHUil B
dbopmare, ananornyHoMm 3aganusm OI'D u EI'D no xumuu.

2. ®opMHUpPOBATh YMUTATENHCKYIO TPAMOTHOCTh oOOywaromuxcs. [ns storo
HeoOXo/MMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HaBbIKA CMBICIOBOTO YTCHUS
npu pabote ¢ uHpopmalmei J00ro TUa.

3. CucrteMaTU3UpOBaTh 3HAHUS IO KAXKIOMY DJIEMEHTY COACpKaHUS Kypca
xuMud. JImsi 3TOro cHavajsa HEOOXOAMMO WCIOJB30BaTh 3aJaHUS Pa3IAYHBIX
MojeNleld, B TOM YHCJIE€ TPAJAWIMOHHBIX, KOTOpPHIE TPEOYIOT IOBTOPCHUS
TEOPETUYECKUX TOJIOKCHUM, HAMUCAHUS OINPEICICHUA W3YyYEHHBIX ITOHATHUH,
COCTaBJICHHSI YPABHCHHH XUMHUYECKHUX PEAKIIHH, OTIPEACIICHUS CTCTICHH OKHCIICHHSI
XUMUYECKAX OJJIEMEHTOB M T.I.; C BBIOOPDOM OJHOTO OTBETAa M3 YETHIPEX
MPEUIOKEHHBIX. DTO MO3BOJIUT 00JIE€ TOUEUHO BBISBIIATH MPOOENbl B 3HAHUSIX U
3aTpyIHEHUS] B NPUMEHEHUH STUX 3HAHWUW MPU BBIMOJHEHUU 3adaHuil. 1 TonbKo
Ha 3aKJIOYUTETFHOM OJTane TMOJATOTOBKM K JK3aMEHY MOXHO HCIIOJIb30BaTh
3aJlaHus 9K3aMeHalnoHHoro ¢opmara EI'D.

4. TlpenycmaTpuBaTh B T€UEHHE Y4YEOHOTO Tpoliecca paboTy ¢ 3aJaHUsIMHU,
KOTOpBIE TPOBEPSIOT HE TOJBKO MPEAMETHYIO COCTABJISIONIYI0 XUMHH, HO U
MEXIPEIMETHbIE CBSI3M C (U3UKOM, Ouosoruen, marematukod. HeoOxomumo
HaJIMYHME TPAKTHKO-OPUECHTUPOBAHHBIX, MEKIIPEAMETHBIX, IKOJIOTH3NPOBAHHBIX
3alaHAd B XOJI€ pealu3anuu OOy4YeHHs IKOJBLHOTO Kypca xumuu. Cremyet
n30erath pelieHus «IabJIOHHBIX) 3aJJaHui, KOTOPhIE CTaBAT Mepea coOoit 3agauy
«HATaCKWBAHUS» HA BBITIOJHEHUE 3a7a4 ONPEACICHHOTO opMarTa, B TO BpeMs Kak
3aJIOTOM ycCIieXa Ha dK3aMeHE SIBIISCTCS Pa3BUTHE TBOPYECKOTO M KPUTHYECKOTO
MBIILIEHUS, a TaKXe CPOPMUPOBAHHOCTh HABBIKOB MEpEHOCAa 3HAHUW U3 00JacTU
TEOPHH B peabHbIC )KU3HCHHBIC CUTYyAITUH.

5. Pa3zBuBaTh y 00ydarommxcs HaBBIKM CAMOKOHTPOJSL U pednekcun. JlanHas
paboTta crocoOCTByeT (OPMHUPOBAHUIO CTOWKOW IOJOKUTEILHON MOTHBAIIUU B
U3YYCHUU TMpeaMeTa. DTO BO3MOXHO TMOCPEICTBOM OpraHU3allud HKCKYPCHUH,
TEMaTUYECKUX BEYEPOB, CBSI3U XMMHUU C MIOBCETHEBHOM KU3HBIO.

Bropas rpymma. DOto oOyd4arommecs €O CpPeIHMMH  Y4€OHBIMU
CIIOCOOHOCTSIMU.

1. Ucnionp30oBaTh  3adaHus, B  KOTOPBIX JUIsI  pEIICHUS Tpelyercs
MOCJICIOBATEILHOE BBITIOJHEHWE HECKOJIBKUX (TPEX-4EThIPEX) MBICIUTEIBHBIX
oneparui (aHaNMM3—CHHTE3—CpaBHEHNE—0000IIEHNUE), B TOM qucie
OCHOBBIBAIOIIMXCSA HA BIIAJICHUW 3HAHUSAMHU U3 PA3HBIX TEMATHYECKUX Pa3/IeIioB.
[{enecooOpa3Ho UCTIOIL30BATh HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.
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2. Ucnonb3oBath 3ajaHusi, MpeaycMarpuBaronige padoTy ¢ uHdopmanue,
NPEICTaBICHHON B pa3Nu4HON (opme — cxema, Tabmuua, PUCYHOK U Jp., C
MOCJIETYIOIIUM OTBETOM Ha BOIIPOCHI.

3. Pa3BuBaTh  HaBBIKM, HEOOXOAMMBIC JJsi  BBHINOJHEHUS  3aJaHus,
ONKCBHIBAIOIIETO MOCIEA0BATENBHOCTh 3KCIEPUMEHTAIBHBIX JEHCTBUM, KOTOPHIE
HY)KHO TIPEBPATUTh B ypPaBHEHUS peakUud (MBICICHHBIM 3SKCIIEPUMEHT).
TpyaHOCTh Takoro 3agaHusi COCTOMT B TOM, YTO UIKOJBHUKHA HEIOCTATOYHO
XOpoIlIO  pa3duparoTcsi B OKCHCPUMEHTAIbHOM  XHMHHM, HWMEIOT ciaboe
MPEACTABICHUE O MPOTEKAIIIMX XUMUYECKHUX MPOIECCAX U HE BCErJa MOHUMAIOT
CMBICII UCIIOJIB3YEMBIX TEPMUHOB U onpenenaeHuit. K kaxmoi madbopatopHoil n/uiu
MPaKTUYECKON paboTe HeOOXOAUMO FOTOBUTH JIUCT C 3aJJaHUSIMHU, HAITPaBJICHHBIMU
Ha (popMupoBaHUEe TOHUMAaHUS Mpoliecca, MPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)KE OIMUCHIBATH HAOMIOACHUS U OOBICHATH uX. [lone3noit
Oyner paboTa ¢ pa3MYHBIMU TUMNAMU 3aJaHui (C BBIOOPOM OTBETA, C KPaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOxoauma it (OPMUPOBAHUS
NOHUMAaHUs, YTO MPAaBWIBHOE BBINOJHEHUE 3a/laHHUs HEBO3MOXKHO 0€3 IMOJHOro
aHaJlM3a ero ycioBHs U BeIOOpa cTpareruu pemenus. [lapannensHo gopmupyercs
YMEHUE PalMOHAIBHOTO MCIIOJIb30BAaHUSI BPEMEHU, OTBEIECHHOIO Ha BBINOJHEHUE
HK3aMEHAIMOHHOM pabOTHI.

Tpetbst rpynna. C BBICOKMM M BBIILLIE CPETHETO YPOBHEM OOYUYEHHOCTH.

1. PexoMeH10BaTh peLICHUE 3a/laHui, BBIXOJAIIMX 3a PaMKH (popMaToB U
MoJieJIell, BCTpeYarolMXcsi B 3K3aMEHAlMOHHbIX padorax EI'D. Dto mo3Bosur
chopMHpOBaTh y OOYYalOIIUMXCS YMEHUE CaMOCTOSITENIbHO pa3padaTbiBaTh
QITOPUTM PEILICHUS B CIIy4ae HECTAHJIAPTHBIX (POPMYJIMPOBOK 3aJaHMi, a TAKXKe
yMEHUE ACICTBOBAaTh B HE3HAKOMBIX CUTyalusiX. B psjge ciydaeB menecooOpa3HO
MPOMUCKHIBATH B OOIIEM BHJI€ MOPSIOK HAXOXACHUS (DU3NYECKUX BEIMYMH O€3
MPOBEICHUS MPOMEKYTOUHBIX APU(PMETHUECKUX BBIYMCICHHUN, a TaKXkKe peuaTh
3a/layy, MPUMEHSS HECKOJbKO BO3MOXHBIX CIOCOOOB, OLIEHHWBAs 3TH CIIOCOOBI U
BBIOMpAst 3aTEM HAaUOOJIEe pallMOHATIBHBIM.

2. [IpoBoUTh HUHTETPUPOBAHHBIE YPOKH C MAaTEMAaTHKOHW, (DU3MKOH,
Oouonoruei st (GOPMUPOBAHUS LEIOCTHOW KAPTHUHBI MHpa BO B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH BCEX €0 KOMIIOHEHTOB.

0) AIMUHHMCTPAUMAM 00Pa30BaTeIbHbIX OPraHU3ALMI:

- peanu3oBbIBATHL  OPUHUMUNB  JUPGEepeHIUpPOBAHHOTO  O0y4deHUs,
co3laBaTh MNPOQPUIbHBIE KJIAaCChl W TPYINIbl € M3YYEHHUEM XUMHHM Ha
npopUIBHOM, YIIyOJIE€HHOM YPOBHE;

- BBIJIENATH JIONOJHUTENIbHBIE 4Yachl Ha M3YyYEHHE XHUMHUU B BHJIE
ANEKTUBHBIX MPEAMETOB, (aKyJIbTaTUBHBIX KypCOB, OPraHU30BBIBATH IS
oOydarommxcsi ¢ HU3KUMU  NpeaMeTHbiMu  YYJl  HHIAWBUIAYyaIbHBIC
o0pa3oBaTeNbHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ynpaBJjieHus 00pa30BaHHeEM:

- TMPENyCMOTPETh MeEphl aJPECHOM TMOMOIIM YUYHUTENSIM XHUMHUHU 110
YCTPAHEHUIO BBISBICHHBIX MHIMBUIYAJIbHBIX MPO(ECCHOHANBHBIX (MPEeIMETHBIX
U METOAMYECKUX) 3aTpyAHEHUH, B TOM 4Hucle 4Yepe3 0O0yueHHe MX Ha Kypcax
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MOBBILICHUS KBalu(uKaIuu;

- OpraHu30BaTh pacnpocTpaHeHue 3PPEKTUBHOTO ONbITA YUYUTENEH,
oOyyaronecs KOTOPhIX JEMOHCTPUPYIOT CTaOMIBHO BBICOKHME pe3ynbTaThl EI'D
0 XUMUHU.

Pexomenganum mo TemMam A oOcyxaeHuss / oOMeHa ONBITOM Ha
MeTOAUYECKUX 00beAUHCHUAX YUYUTeIei-PeAMEeTHUKOB

B pamkax JAeaTENpbHOCTM NPEAMETHBIX CEKUUW yYUTEIEd XUMHUU
PErHOHAIIBHOTO Y4€OHO-METOAMYECKOTO 00bETMHEHUSI PEKOMEHI0BATh:

- BKJIIOYATh B IUIAH pabOThl 3aCE€laHUs MO CIEIYIOIIMM TeMaM: «AHaIu3
pesyabratoB EI'D mo xumum», «Bompockl oOpraHu3aniud W MOpPOBEACHUS
noArotoBku ooOyuaromuxcsi K EI'D», «llyTh noBbllIeHUS KadecTBa YpPOKOB
XUMUHU, 3QPEKTUBHOCTH MPETNOIaBaHuUs MIPEIMETaN;

- MPOBOJAUTH NPAKTHYECKHE 3aHATHUS, OTKPBITBIE YPOKH, OOydaromue
CEeMHHapbl MO JaHHOW MpoOJEeMaTHUKE C Y4YacTHEM HauOoJiee OMBITHBIX
II€1aroroB;

- y4acTBOBaTh B pacOpOCTpaHEHUH 3SPPEKTUBHOTO OIbITA YUHUTEIEH,
oOyyaromuecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BBICOKME pe3yabTaThl EI'D
10 XUMUHU;

- 3aIlJIaHUPOBATH METOAMYECKHE COOBITHS MO O3HAKOMJIEHUIO C y4eOHO-
MeToAnYeCKUMH pekoMenaanusimu OUIIN.

PexoMeHganuM MO0 BO3MOKHBIM HANIPABJICHHUAM NOBbIIICHUS KBAJIU(PUKALIMA
pPa0dOTHMKOB 00pPa30BaHUA /ISl BKJIIYEHHUS] B PErHOHAJIBHYIO [10POKHYIO
KApPTy 10 PAa3BUTHIO PErHOHAJILHON CHCTEMBbI 00PA30BaAHUSA !

- MEpONpHUSITHS TMOBBIIEHUS KBaJU(UKALKK, BKIIOYAIOIIME TEMBI:
pesyabTathl EI'D Tekymiero roga; aHaan3 THIUYHBIX OMIMOOK, 00YyYaroluXcs Mo
XxuMun Opu  cpade EI'D, BBISBIEHHBIX TPYIHBIX JUISL  BOCIPHUSATHS
oOydaromumucss TeM W 3aaanuii; usmenenuss B KM EI'D mo xumum Ha
CIEIYIOIMNN yueOHBbIN TO;

- 0o0ydeHMe NeJaroroB, B TOM 4YHCIE aJpecHOE (Ha OCHOBE aHajau3a
pesynbTatoB EI'D-2023), KOHCYIbTUPOBAHUE TEIAroroB U o0ydarmnmxcs (Kak
NyTeM TPOBEACHHS O00pa3oBaTEIbHBIX CEMUHApOB, BEOMHApPOB, TaK U
WHJIUBUAYAITBHO);

- mpoxoxaeHue KypcoB «IloarotoBka o0ydaromuxcs K TocyaapCTBEHHOM
UTOroBOM arrectaium», «lMHTepakTuBHBIE (OPMBI MOATOTOBKM K EI'Dy,
«IToaroroBka k EI'D B koHTeKkcTe IM(BPOBON 00pa30BaTEIbHON CPENBI»;

- TMPOBEJICHUE CEMUHAPOB M MNPAKTUKYMOB C LeJNbl0 (QOpMUPOBAHHUS
YMEHHUI U HAaBBIKOB, CIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBINIOJTHEHUIO 3aJaHUN
NoNo 13-15, 17-19, 28, 24 -25, 29-34, 110 cleayrouuM TeMaM:

- «l'otoBumcsa xk EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XHUMHUUYECKHUX
peakuuii. CKOpoCTh XMMUUYECKON peakuu U (GakTOPhI, BIUSIOIMINE HA HEE;

- «l'otoBumcs k EI'D: XapakTepHble XHMHUYECKHE CBOWCTBA H
CIOCOOBI MOJYYEHHUS a30TCOIEPKAINX OPTaHUYECKUX COETUHEHUN»;
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- «l'otroBumcst k EI'D: buosorndyecku-BaxxHble OpPraHUYECKUE
COEIMHEHUS»;

- «l'oroBumcs k EI'D: I'eHeTnyeckass B3aMMOCBSA3b HEOPTraHUYECKHUX
BEIIECTB U OPTaHUYECKHX COCIMHEHHI B 3aJaHUSAX MOBBILICHHOTO U BBICOKOTO
YPOBHEH CIIOKHOCTHY;

- «l'otoBumcs k EI'D: Pacuérel mo ypaBHEHHUSIM XUMHUUYECKHUX
peaKuin;

- «l'otoBumcs k EI'D: Pemenwe 3amady  BBICOKOTO  yPOBHS
CIIOKHOCTH»;

-  «l'oroBumcsa k EI'D: IlomyyeHne #W TpPUMEHEHUE BEUIECTB U

MAaTEPUAIIOBY.
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