YccypuiicKkuil rOpoACKOM OKpPYr

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
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
Yccypuiickuii ropoJIcKo# OKpyr 138 13,87

OcHoBHbIe pe3ynbTaTel EI'D o xumuu B Y CCypuUCKOM TOPOACKOM OKpYyTe
B 2023 rony mpexactaBieHbl Ha pucyHke 1. B 2023 rogy B oOpa3oBaTeiabHBIX
opranmzaimsix (naee — OO) MyHULIUIAIMTETa HE OBUIO BBITYCKHUKOB,
MOJIYYMBIIMX Ha dk3ameHe o xumuu 100 6asos.

100
80

60
36,23

40 28,26 21,74 o
0
H HVXKEe MUHMManbHoro banna OT MUHUManbHoro Ao 60 6annos
oT 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcnoBHbIe pe3ynbTaTel EI'D o xumun

B tabmuie 2 mpencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBINIOJIHEHUS KOTOPBIX B YCCYpUHMCKOM TOPOJACKOM OKPYre HE IPeoIose
MUHUMAJIBbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3a/laHusi 0a30BOT0
ypoBHsL — 60-90%, noBeimieHHOro ypoBHS — 40-60%, BbicOkOoro 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

HC IIPpCOOaO0JICIIN MHUHHUMAJIbHBIN Imopor

Ne
3aJaHus

Yposens
CJI0KHOCTH
3a/IaHus

IIpoBepsiemble 3J1eMEHTbI
coep:KaHUs/yMeHH

KT3

Kon
KPC*

Yacts 1

3aKOHOMEPHOCTH U3MEHEHHS XUMHIECKUX
CBOMCTB JIEMEHTOB U UX COSIUHEHUI MO
nepuogam u rpymnmnaM. O0mas
xapakrepucTtaka MetayuioB [A—IIIA rpymm B
CBSI3U C UX NoJiokeHueM B Ilepuoanueckoit
cucTeMe XMMHU4Yeckux anementoB J1.1.
MenzeneeBa 1 0COOEHHOCTSIMH CTPOSHHUS HX
aTOMOB. XapaKTePUCTHKA MEPEXOAHBIX
2JIEMEHTOB — MEJIH, ITMHKA, XPOMa, JKejle3a —
10 UX NojoeHuto B [lepuonnueckoit
cucTeMe XUMHIeckux 3nementos JI. M.
MenzeneeBa 1 OCOOCHHOCTSM CTPOCHUS UX
aTomoB. OO11ast XapakKTepUCTHKa HEMETAIIIOB
IVA-VIIA rpynm B CBA3U € UX MOJOXKEHUEM
B [lepromuueckoii cucteMe XUMHIECKUX
snementoB JI.11. Menzaeneesa u
0COOCHHOCTSIMU CTPOCHUS UX aTOMOB

123,241,231

1.2.1,
1.2.2,
1.2.3,
124

DNeKTpoOoTpHUIaTeIbHOCTh. CTeneHb
OKHUCJICHUS Y BaJICHTHOCTh XUMUYECKHUX
JIEMEHTOB

111,221

1.3.2.

KoBaneHTHas XxuMudeckas CBs3b, €
Pa3HOBUIAHOCTH M MEXaHU3MbI 00pa30BaHUsI.
XapakTepUCTUKHU KOBAJICHTHOW CBSI3U
(TIoApHOCTP W 3HEPTHs cBs3M). MoHHas
cBs3b. MeTtamnnueckas cBsi3b. Bogopoanas
cBs3b. BeliecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. Tun
KPUCTAIIMYECKON peIETKU. 3aBUCUMOCTD
CBOMCTB BEILECTB OT UX COCTaBa M CTPOEHUS

222,242,243

1.3.1,
133

Kiaccudukanms HeopraHu4ecKnX BEIECTB.
HomeHknaTypa HeOpraHN4eCKHUX BEIIECTB
(TpuBHASIbHASL U MEXAYHAPOIHAS)

131,226

21

11

Teopus CTpoeHUS OPraHUYECKIX
COEMHEHUI: TOMOJIOTHS ¥ U30MEPHS
(cTpyKTypHasi ¥ IPOCTPAHCTBEHHAS).
B3anMHoe BiIMSHNE aTOMOB B MOJIEKYJIaX.
Tunel cBA3€il B MOJIEKYJIaX OPraHUYECKUX
BeecTB. [ mOpuan3anms aTOMHBIX
opOuTaineit yriaepoaa. Pagukan.
ODYHKIUOHAJIBHAS TPyNNa

121,222,223,
2.2.7

3.1,32

12

XapaKTepHLIG XHMHYECKHE CBOMCTBA
YTJI€BOAOPOAOB: aJIKaHOB, IUKJIOAJIKAHOB,
AJIKCHOB, JUCHOB, aJIKWHOB, apOMATUYCCKHUX

1.3.4,2.3.4,2.4.4,
25.1

34,35,
3.6,4.1.7,
4.1.8

2 [IpumepHEBIH YPOBEHD BBINOJIHEHHUS pa3paboTaH Juis aHanusa pesyiabraroB EI'D B 2023 rogy Ha 0CHOBE
MPUMEPHBIX YPOBHEH BBINOIHEHHsSI OLIEHOUHBIX IIPOLENYP U CPEJHUX 3HaueHUH 1o Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI COZEPKAHUS.
2



Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

YIIIeBO0pOI0B (OEH3051a 1 TOMOJIOTOB
Oenzouna, cruposa). OCHOBHBIE CIIOCOOBI
MOJTYYSHHS YTIIEBOIOPOIOB (B labopaTtopun).
XapakTepHble XUMHYECKUE CBOWCTBA
MPEeeNbHBIX OJJHOATOMHBIX 1 MHOTOaTOMHBIX
CIHpPTOB, eHOoNa. XapaKTePHBIE XUMHIECKHE
CBOMCTBA aJIbJICTUIOB, IIPEIEIBHBIX
KapOOHOBBIX KHCJIOT, CJIOKHBIX A(HPOB.
OCHOBHBIE CTIOCOOBI TTOTYIECHUS
KHCJIOPOACOIEPIKAIINX OPTaHNIECKUX
coelMHeHuH (B 1a00paTopum)

13

XapakTepHble XUMUYECKHE CBOMCTBA
a30TCOJIEPKAINX OPTaHUYECKUX
COeIMHEHUI: aMHUHOB U aMUHOKHCIIOT.
Baxnelimme crioco0bl MOTyYeHUS] aAMUHOB U
aMUHOKHUCIIOT. BroJornuecku BaxHbIe
BEIIECTBA: JKUPBI, YIIIEBObI (MOHOCAXaPHIbI,
JIICaxXapHUIbl, TOJHCaXapuabl), OCIKH

234

3.7,3.8

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

22

OO6paTuMble 1 HeOOpaTHMBIE XUMHYCCKHE
peakiui. XUMHYECKOEe PaBHOBECHE.
CMelieHre paBHOBECHS T10]1 IEHCTBUEM
pas3IMuHbIX (aKTOpOB

2.4.5

1.4.4

24

KauecTBeHHBIE peakIny Ha HEOPTAHUYECKHE
BeleCTBa 1 HOHBI. KauecTBeHHbIE peakluu
OpPraHuYeCcKuX COeAMHEHUN

251

414,
415

25

IIpaBuna paboTsl B 1abopaTopu.
JlabopaTopHas mocyaa u 000pyI0BaHHE.
[TpaBuna 6e30macHOCTH pH padboTe ¢
CAKUMU, TOPIOUYUMU U TOKCUYHBIMHU
BEIECTBAMH, CPEJICTBAMH OBITOBOI XHMHUH.
Hayu4Hble METO/bI UCCIIEI0OBAHUS
XMUMHYECKHUX BEIIECTB U MPEBPAIICHHIA.
Mertoibl pa3jieieH s CMeCei U OUHCTKU
BeiecTB. [IoHsATHE 0 MeTAJUTypruK: 00IIHe
crocoObI osyueHus: MeTayuioB. O0mue
Hay4YHBIC IIPUHIUIIBI XUMHUYECKOI'O
MIPOM3BOJICTBA (HA MPUMEPE MPOMBIIIIIEHHOTO
MOJIy4EHUs1 aMMHaKa, CEpHOI KUCIIOTBHI,
MeTaHoua). XUMHUYECKOe 3arpsisHeHHe
OKpYKalolIeH Cpelibl U ero MOCIeICTBHUSI.
[pupo/HbIe HCTOYHUKHU YTIEBOIOPOIOB, UX
nepepaboTka. BeicokoMOeKyIsIpHbIe
coeivHeHusl. Peakunu nojauMepusanuu u
noNuKOHAeHcanuu. [lonumepsl.
ITacTMacchl, BOJIOKHA, KAYYYKH

1.3.2,1.33,1.34,
2.2.4

411,
4.1.2,
421,
422,
4.2.3,
424,
4.2.5

26

PacuéThl ¢ HCNONIB30BAHUEM TIOHSITHI
«PacTBOPUMOCTbY, «MACCOBast OIS
BEIIECTBA B PACTBOPEY

2.5.2

431

27

Pacuérer TemoBoro s dexra (mmo
TEPMOXHUMHUYECKUM YPAaBHEHHSIM)

252

434

28

Pacuértel Macchl BelecTBa Uik 00bEMa ra3on
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIINX B
peakiuu BeulecTB. Pacuérsl MmaccoBoil uiu
00BEMHOM JIOJTH BBIXO0JIA MMPOAYKTA PEaKIUH

252

4.3.3,
4.3.8,
4.3.9
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Yposens
Ne cmﬁxnoan IIpoBepsiemMble 31eMEHTBI KT® Kon

3aaHuA coep:KaAHUsS/YMEHUS K2C*
A 3aJaHus aep y C

OT TEOPETUYECKH BO3MOKHOT0. PacuéTsl
MacCOBO#H J0JIH (MacChl) XUMHUUECKOTO
COCIUHEHUS B CMECH

Yactp 2
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). PacyéTel Macchl 252 4.3.5,
(00BEMa, KoNMMUECcTBa BELIECTBA) MPOAYKTa e 4.3.6,
pPeaKlnu, eclIu OJJHO U3 BEIECTB aHO B BUC 439
pacTBoOpa C onpeaeaEHHON MacCOBOM oei
pacTBOpEHHOTO BemecTBa. Pacuérsl
MacCOBOH J0JIH (MacChl) XUMHYECKOTO
COCJITHEHUS B CMECH

34 B

Ha pucynke 2 mnpencraBieHbl naHHbie 10 3amanusiMm (%), ypoBeHb
BBITIOJIHEHUS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM mopor. KpacHoul nuHuen
OTPaXEH MHMHHUMAJBHBIN IOPOI BBIIOJHEHUs I KaXIOTO YPOBHS CIIOXKHOCTH:
0a3oBbIil — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.

100
90
80
70
60
50
4
3
2
1

MPOLEHT BbINOJIHEHUA
o O o O

o

2 3 4 5 11 13 17 18 25 26 27 28

12 22 24 34
W bazoBbIit 43,26 54,61 39,01 51,77 49,65 58,16 29,79 31,91 41,84 42,55 58,87 | 28,37
M NOBbILWEHHbIN 28,37 37,94 39,72

BbICOKMI 5,32

Homepa 3agaHnit

Pucynok 2. 3aganus, Mo KOTOPHIM YYaCTHUKH HE TIPEOI0IETH
MHHUMAJIbHBIN [TIOPOT

AHau3 pe3ynbTaTOB YYaCTHUKOB M THUIIOB 33/IaHUH, MOMABIINX B IIepEeUYEHb
(Tabm. 2, puc. 2), mokaszai, 4TO Ha JOCTATOYHO HU3KOM YPOBHE BBHITYCKHUKAMH
OCBOEHBI:

® DJIEMEHTHl  COJEpKaHWsl ~ 3amaHmii  0a30Boro  ypoBHsS — Ne3
(OnextpooTpuniatenbHocTh), Nel3  (XapakTepHble XUMHYECKHE  CBOMCTBA
a30TCOJIepKAIUX OpraHWYecKux coeauHeHuit), No27 (Pacuérel TemmoBoro
s dekTa (Mo TS PMOXUMHUECKUM YPABHEHHUSM);
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® DJEMEHTHl COJAEpP)KAaHWS  3aJaHUil  MOBBIIMIEHHOTO ypoBHS  Ne22
(O6patumbie U HeoOpaTuMble XxuMUYeckue peakiun), Ne24 (KadecTBeHHBIC
peaKIy Ha HEOPraHUYCCKHIE BEIICCTBA U HOHBI).

Taxxke B XOJ€ aHanu3a pe3yJbTaTOB YYaCTHUKOB M THUIOB 3aJaHUM,
MoMaBIINX B mepeyeHb (Talia. 2, puc. 2), ObUIM BBISBJICHBI CIEIYIOUIUE YACTHBIC
3aTpyIHEHHS] YYACTHUKOB 3K3aMEHA:

Boinonnenue 3aganus Ne2 tpeOyeT moHuMaHusi cMmbicia [lepuonuyueckoro
3akoHa [[.I. MeHneneeBa U UCIOIB30BaHUS €r0 JJII KaYECTBEHHOTO aHAJIh3a U
O0OOCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEHl CTpPOEHHUSI aTOMOB, CBOICTB
XUMUYECKUX DJIEMEHTOB W UX COCOUHEHUU, CHOPMUPOBAHHOCTU YMEHUS
ONpENENATh BaJEHTHOCTh XHMHUYECKOIO 3JEMEHTa II0 €ro IOJIOKEHUIO B
[lepnogmueckon cucreme xumnyeckux 3neMenToB .M. Menneneesa.

Beinonnenue 3ananus Ned mpenronaraeT 3HaHHE THIIOB KPHUCTAJUIMYECKUX
pPEIIETOK W BHUJAOB XHMHYECKMX CBs3ed. OOpaTMM BHHMaHUE U Ha YpPOBEHb
C()OPMUPOBAHHOCTH YUTATEIILCKOM I'PaMOTHOCTH 3K3aMEHYEMBbIX, BBIITOJIHSABILUX
3TO 3adaHue. B ycnoBuM 3agaHusi yKa3aHbl JiBa MpU3HAKa, IO KOTOPBIM
HEO0OXOAMMO CJeNaTh MPaBWIbHBIN BEIOOP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
3TO BHUMAaHHUE.

Pesynprarel BbIMONIHEHUA 3amaHusg  NoS TMOKaszanu, 4YTO BBITYCKHUKHU
HEJ0CTATOYHO IMPOYHO OBJIAJIENIM YMEHUAMHU KIACCU(PUIMPOBATH HEOPTaHUUECKHUE
BEILECTBA.

Bemonnsg 3aganne Nell, BBIMYCKHUMKH JE€MOHCTPUPOBAIA HE3HAHUE
MOHATUSI «KTOMOJIOTH» U IYTaJUCh B TPUBUAIBHBIX U CUCTEMATUYECKNX HA3BAHUAX
BEILECTB.

Brmomnnasas 3aganne Nel4, BBITYCKHHUKY ITyTajdu PaguKalIbl METUI U OTHIL.

OTtpunartenbHblid pe3yJabTaT BBINOJHEHHS 3a/aHusi Nel2 CBUAETENBCTBYET O
TOM, 4YTO DJJIEMEHTBl COJEp)KaHUS Kypca OpPraHMYecKOM XHWMHUHU YCBOEHBI
BBIIIYCKHUKAMH  HECKOJIBKO XYK€, 4YeM D3JIEMEHTbl COJEp)KaHMS  Kypca
HEOpraHW4yeckol XumuM. IIpyu BBIOJIHEHHH 3TOTrO 3aJlaHUd SK3aMEHYEMbIM
HEOOXOAMMO OBbUIO TPUMEHUTh 3HAHMS O CBOWMCTBAX KOHKPETHBIX BELIECTB,
IPUHAUISKAIIMX K Pa3HbIM KJlaccaM. DTO 03HAYaeT, YTO HEOOXOAUMO YUYUTHIBAThH
CBOMCTBa BEUIECTB C TOYKM 3PEHUS HAIWYUSA TOW WM MHOW (YHKIHMOHAIBHOM
Ipynnbl WIM CBsI3€d, HE IyTas, HaNpUMEp, PEaKIUU TaJOreHAJIKAaHOB CO
CIIUPTOBBIM U BOJHBIM PAaCTBOPOM LIEJIOYH.

Kak w B mnpouuioM rofy, 3K3aMeHyeMble TMOKa3ajau Oojiee HU3KUE
pEe3yNbTaThl BBIIOTHEHUS 3aJlaHUil C TOPSAKOBBIMH HoMepamu 17, 18, 25.
Onpenenénupie 3aTpyaHeHUs BbI3BaIM 3amaHug Nel7, Nel8, mnposepsroiue
c(OPMUPOBAHHOCTh ~ YMEHHHM  KiIaccuPUUUPOBATh  XUMHUYECKHE  PEaKIUH
OPraHMYECKOW XUMHUU TIO Pa3IMYHBIM KJIACCH(PUKAIMOHHBIM TPUHIIAIIAM, B
KOTOPOM BBIITYCKHUKH, BEPOSITHO, HE YYHUTHIBAIM HEOOPATUMOCTh peaKIuil
TOpPEHUS.



Boinonusist 3amanue No25, BBIMYCKHUKM TMOKa3aldd cialOble 3HAHWUS TI0
IPUMEHEHHIO OPTraHNYECKUX BEIIECTB, YTO TOBOPUT O HE3HAHUH OOIIMX HAYYHBIX
NPUHIIMIIOB XMMHUYECKOTO MPOU3BOJCTBA, B YACTHOCTHU AallETHJIEHA U CIOXKHBIX
3(upoB.

PesynbraThl penienust pacu€THBIX 3a/1ay 6a30BOT0 YPOBHS CIOXKHOCTU No26,
No27, Ne28 moka3bIBalOT, 4YTO HEKOTOPBIE SK3aMEHYyEMbIE CO CJIa00il MOArOTOBKOM
OBIIAJICNIM JIUIIb YMEHUSIMU BBIOJMHATH pPAacu€Thl TemioBoro s¢dekra (Imo
TEPMOXUMUYECKUM ypaBHEHHsIM) — Ne27. A BOT yMEHHSIMH NPHUMEHSTH TOHSTHE
«MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE» M YUUTHIBATH COOTHOLICHHWE BEIIECTB,
YYaCTBYIOIIMX B PEAKIMH, HETOCTATOYHO, KaK, HAIIPUMED, PU BBIIOJIHEHUH 33 IaHUI
Ne26, No28. DTt 6a30BbIe YMEHHUSI BO B3aUMOCBSI3M HEOOXOJIMMO TaKkKe MPUMEHHUTH
IIPU PELIEHUH 337a4 BBICOKOTO YPOBHS CI0KHOCTH Ne33, Ne34 B yactu 2.

3amaHuss 4YacTM 2 C  pa3BEPHYTBIM OTBETOM MMEKOT CBOEH LEJBIO
mupdepeHnranno HanboJiee MOATOTOBIEHHBIX OOYYaloIINXCS U UMEIOT CaMylo
BBICOKYIO TU(DPEpeHINPYIONTYI0 CIIOCOOHOCTh. BBINMOIHUTE 3aaHHE BBICOKOTO
YPOBHSL CJIO)KHOCTM HAa MaKCHUMaJIbHBIM Oamin  ynaércs ToJibKo Hauboisee
MOJATOTOBJIEHHBIM OOYYalOIIMMCS, Y KOTOPBIX HApALY C XOpOIIEH XUMHUYECKOH
HOJIFOTOBKOM Xopomio chopMHupoBaHa MaTeMaTrudeckas TIpaMOTHOCTh. Ilpu
pemenun 3agaHust Ne 34 TpeOoBanoCh MPUMEHUTh MEXKIIPEAMETHBIE YMEHUS IO
BBISIBJICHUIO MaTEeMaTUYECKON 3aBHCHMOCTH MEXKIY 3aJaHHBIMU (PU3HUECKUMU
BEIMYMHAMU W COCTABJICHUID MaTeMaTUYECKOTO YpaBHEHUsS U1 IIOHMCKa
HEU3BECTHOW BEJIMYUHBI.

/Inarnocruyeckasi padora

B nensx nmoaroroBku oOydaromMXCs M TEJArorMuyeckoro cooOIiecTBa K
c/laye TOCyJapCTBEHHON UTOrOBOM aTTecTalluu 0 00pa30BaTeNIbHBIM porpaMmam
cpennero obmiero obpaszoBanusi B IIlpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHbIN WHCTUTYT [Ie1arOruYeCcKux WU3MEPEHUI» IIPOBEII
JMArHOCTUYECKYI0 paboTy 1O XUMUM Ha TeppuTopuu J[ambHEBOCTOYHOIO
(benepabHOTO OKpyTa.

B Ttabnmune 3 mpeacTraBieHbl JaHHBIE IO KOJMYECTBY YYaCTHUKOB,
IpUHUMaBIMX ydactue B J1P.

Ta6nuna 3. KonmuectBo yyactHukoB I[P o xumuu

KomnnuecTtBo yuactaukos EI'D % ot obuiero yncna
1o y4eOHOMY IIpEIMETY Y4aCTHUKOB B PETHOHE
Y ccypuiickuil ropoJcKoi OKpyr 124 14,0

ATE




Ha pucynke 3 mnpezacraBieHbl OCHOBHbIE pe3ynbTarhl [P mo xumuu B
Yecypuiickom ropojackoM okpyre. B 2023 rogy 8 OO MyHunumanuteTa He ObLIO

BBIITYCKHHUKOB, Ha6paBme MaKCHUMaJIbHBIM OaJl.

100
80

60
37,9
40

0

M He 33a4TeHO M 3a4YTeHOo < 80% oT max

53,23

Pucynoxk 3. OcHoBHbIe pe3ynbTarsl AP o xumuu

Ha pucynke 4 mnpencraBiieHO pacnpelereHUue MEpPBUYHBIX

MYHHUIUIIAJIUTCTY I10 KOJIMYCCTBY YHAaCTHHUKOB.
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PI/ICYHOK 4. Pacnpe,ueneHHe IICPBHUYHBIX 0aJIJI0B MO XUMHUU

B tabmuue 4 mpencraBiieHbl 3aJaHUS MO0 XWMHHU, B3BEIICHHBIM MPOIICHT
BBITIOJIHEHUSA KOTOPBIX B YCCYPUHCKOM TOpPOJCKOM OKpYyre HE MPeoI0en
MUHUMAJIHYIO TpaHuIly (MPUMEPHBIM YpPOBEHb BBIMOJHEHHS 3afaHusi 0a30BOTO
ypoBHsi — 60-90%, noBeimeHHOTO YpoBHS — 40-60%, BeIcOKOTO YpoBHS — 10-20%).

Tak kak pesynprar mo 3aganusiMm Nell (I1) u Nel2 (B) mpexacraBien B
CyMMapHOM BHUJE, TO MHHHMAJIbHBIA TIOPOT BBHINOJHEHHS IS JIaHHBIX

00BEIMHEHHBIX 3aJaHUI B3AT KaK BeICOKHUI — 10%.

Tabnuua 4. 3aganust 10 XMMHUHU, TTO KOTOPBIM BBITYCKHUKHU

HC IIPCOOO0JICIIN MUHHUMaIbHBIN mopor
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= | g < IIpoBepsiemMble 3J1eMEHTHI COAEPKAHNS/YyMEHUS KT
3| 28 % K3C
=1} o
2| ™3
Yacrs |
CtpoeH#ne IeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MEPBBIX 111 1.2.1,
1 B YeThIPEX TIEPUOIOB: S-, P- U d-3JICMEHTHI. 231
OnekrpoHHas KoHurypamus aroma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHUSI aTOMOB
2 b 3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKUX CBOMCTB 2JIEMEHTOB U UX 1.2.1, 1.2.3,
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Kon

K3C KT

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Ne 3ananua
Yposensn
CJ0KHOCTH
3alaHus

COCIMHEHUH 110 IIePHOoIaM | TPYTINaM. 1.2.2, 2.4.1,
Oom1as xapakrepuctruka MetauioB IA—IIIA rpymm B ¢Bs3H ¢ BX 1.2.3, 231
moJioxeHneM B [leproandeckoii cucTeMe XUMUYECKHUX SIIEMEHTOB 1.2.4
J.1. MeHnzneneeBa 1 0COOCHHOCTSMH CTPOSHUS HX aTOMOB.
XapaKTepUCTHKA MEPEXOIHBIX JIEMCHTOB — METH, IIUHKA, XpOMa,
kKeJe3a — 10 MX MoJIoKeHHIo B [leproauyeckoii cucteMe XUMHIECKUX
anemenToB /I.11. MeHnneneeBa 1 0COOEHHOCTSIM CTPOCHUS UX aTOMOB.
Oo0mas xapakrepucTrka HemetamioB [VA—VIIA rpynn B cBsi3u ¢ ux
nojioxxeHueM B [leproandeckoil cucteMe XMMHUUECKHX HJIEMEHTOB
J.1. MeHzeneeBa U 0COOCHHOCTSMU CTPOEHHSI UX ATOMOB
DNEeKTPOOTPULIATENBHOCTh. CTETIeHb OKUCICHHS U BaJIECHTHOCTh 1.3.2 1.1.1,
XIMHYCCKHX JIEMEHTOB 221
KoBanenTHas XUMHU4ecKas 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. Metammndaeckas cBsi3b. Bogopoanas 2.4.3
4 b CBSI3b.

BemiectBa MOJIEKYIAPHOTO 1 HEMOJICKYJISIPHOTO CTPOCHUS. Tun
KPUCTaJUTHIECKON PemETKH. 3aBUCUMOCTD CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHHS

Teopust CTPOCHUS OPraHUYCSCKUX COCIUHEHHIA: TOMOJIOrHs U u3omepus | 3.1, 3.2 1.2.1,
(cTpykTypHas u MpocTpaHCTBeHHas ). B3auMHOE BIMsIHIE aTOMOB B 2.2.2,
6 b MOJIEKYJIax. 2.2.3,
Tumel cBsi3eii B MOJICKYJIaX OPraHMYECKHUX BEIISCTB. | nOpuan3aius 2.2.7
aTOMHBIX opOuTaied yriaepoaa. Pagukan. @yHKIMOHANbHAS rpyIa
XapakTepHbIe XUMHUYECKUE CBOWCTBA YIIICBOJOPOIOB: AIKAHOB, 3.4, 3.5, 1.3.4,
IUKJIOAIKaHOB, ATKCHOB, JMICHOB, AJIKIHOB, apOMaTHYECKHX yrieBono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH30I51a ¥ TOMOJIOTOB OEH30J1a, CTUPOTIA). 4.1.8 2.4.4,
OCHOBHBIE CTIOCOOHI MOTyYEHHS YTIEBOAOPOAOB (B JabopaTopun). 251
XapakTepHble XUMAYECKHE CBOWCTBA MIPEISIEHBIX OJJHOATOMHBIX U
MHOTOAaTOMHBIX CITUPTOB, (PeHOIIA.

XapakTepHble XUMHYECKHE CBOWCTBA aJIbJACTHIIOB, IPEAeIhHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(DUPOB.

OCHOBHBIE CIIOCOOBI TTOJIYYEHHUS KHCIOPOJICOICPKALIMX OPraHUIECKUX
coeHeHui (B mabopaTtopun)

XapakTepHble XMMUYECKHEe CBOWCTBA a30TCOAEPIKAIINX OPTraHUIECKUX 3.7,3.8 2.34
COEeIMHEHUH: aMUHOB U aMUHOKHCIIOT. BaxkHeimume criocoOb

8 b MOJYYeHHs] aMUHOB U aMMHOKHCIIOT.

buronornyecky BaykKHbIE BELIECTBA: )KUPBI, YIIIEBO/IbI (MOHOCAXAPUIBL,
JIFICaxapHIbl, IOJIMCAXAPHIEI), OSNKH

XapakTepHble XUMHIECKIE CBOWCTBA YTIICBOJOPOIOB: AIKAHOB, 3.4,41.7 2.3.4,
OUKJIOAIKAHOB, ATKCHOB, TUCHOB, aJIKHHOB, aDOMATHYECKIX 244
YTIEBOAOPOAOB (OSH30Ia M TOMOJIOTOB OeH3071a, CTHPOJIA).
Baxneiimme criocoOBI TOXyYeHHUs YTICBOAOPOAOB. IOHHEIH (TIpaBHIIO
B.B. MapkoBHHKOBA) U paIlKaTbHbIC MEXaHU3MbI PEaKIHi

B OPraHUYECKON XUMHUH

Ha pucynke 5 mpencraBiacHbsl gaHHble 1o 3amgaHusMm (%), ypoBeHb
BBINOJIHEHUSL KOTOPBIX HE MIPEOA0JIE]l MUHUMAJIbHBIN mopor. KpacHou nmHuen
OTpPaXEH MHUHUMAJIBHBIM TOPOT BBIMIOJHECHUS ISl KKIOTO YPOBHS CJIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BricOKHUi — 10%.
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NOBbIWEHHbIN 37,10 30,50

BbICOKUM

Homepa 3agaHnit

Pucynok 5. 3aganusi, Mo KOTOPbIM YYaCTHUKH HE MPEOA0IIEIH

MHUHHUMAaJIbHBII TOPOT

AHaln3 pe3ynbTaTOB YYACTHUKOB U THUIIOB 33/IaHU, OMABIINX B IIEPEYEHb
(Tabu. 4, puc. 5), mokaszaji, 4YTO YYaCTHUKU HE MPEOA0JIETN MUHUMAIbHBIN MOPOT B
BochMu u3 13 3amanmii JIP. Huwxke B Tabnuie 5 mpencraBiieH coaepKaTeabHBINA

aHanu3 3aaanuil J1P.

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

KpaTKaﬂ XapaKTepUuCTuKa

OcHOBHBIE 3aTPY/AHEHUS

Bo3Mo:kHbBIE NMPpUYIMHBI

3aJaHus yuyacTHukoB JIP 3aTpyJIHeHUil
UHGOpMaYUs NO KAHCOOMY 3A0AHUIO C KDANKUM OTEEMOM
3aganme 1. JlanHoe 3amanue | Ilpm BhIMOMHEHHMM 53Toro 3agaHus | [lyTaroT moHATHA

TpeOyeT 3HaHUI O CTPOSHUH aToMa.

OK3dMCHYCMbIC HC YYJIH, 4YTO B
3aJIaHuN ObLI 3aaH BOIIPpOC O
KaThuoOHaXx, a HC O 3JICMCHTC.

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

anumeCﬂ pacnooJiarajii 3JeMCEHTbBL
HC B MNOPAAKEC YMCHBIICHHUA, a B
MOpsAAKE YBECJIMYCHUA CBOMCTB.

HeBHMMAaTEIBHOCTD pu
MNPOYTCHUH 3aJaHU

3aganme 3. 3amanue Tpebyer
3HAHUM O CTENEeHAX OKHMCIIEHUS
JJIEMEHTOB, OIpEAEJCHUEe UX 10
Tabnure MeHeneena.

IIpu BeImMONHEHWMH 3amaHus 3
HEKOTOpbIE Y4alllMecs HCIBITaIH
TPYIHOCTH  TIPH  BBIIOJIHEHUH

MAaTEMATUICCKUX PACUYCTOB

Cra0ble BEIUNCIUTENBHBIE HABLIKH

3ananmne 4. 3amaHue HaAIPaBICHO

HpI/I BBIIIOJTHCHHUH 3aJlaHUS MHOTI'HC

HeBHuMarensHOCTb Ipu

Ha 3HaHWE THUIOB XHUMHUYECKUX | ydarruecs HE YYIU | TPOYTEHUU 3aJaHUS
CBs3eit u KPUCTAJIMYECKUX | IBOUCTBEHHOCTh JAHHOI'O BOIIPOCA.
pemeTok W, CcOOTBETCTBEHHO, BBHIOHWpAIH

BEILIECTBA, YYHATHIBAS TOJBKO

pEIIeTKY I TOJIBKO THII CBSI3H.
3aganme 6. 3amanme HampaeineHo | [Ipm BemonHeHun 3aganus He | CmaObie mpenMmertHele YY]I, He
Ha 3HAHME MOHSATHUH TOMOJIOTM U | y4JIu, 49TO apoMaTth4eckue | oTpaboTaHbBI 3JIEMEHTEI

HU30MEPLI B Opl"aHH‘IeCKOﬁ XHUMUMU.

aJIbACTHUABI  ABJIAIOTCA OTACJIBHBIM
TOMOJIOTUYECKUM  pPAAOM W HE

COZCPIKAaHUA: TOMOJIOTU U U30MEPBI
B opraHqucxoi/’I XHUMHH.

SIBJISIFOTCSL [IPEICTaBUTEISIMU
[IpeieibHbIX AJIbIACTUIOB.

3ananme 7. 3amanme HampasieHo | HesepHo — mpuMenmnu — 3HaHMA | HemocraTodHOe 3HaHME CBOMCTB

Ha CpaBHEHHE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKUX COCIUHEHUM.

YIJIEBOJIOPOAOB U | COeIUHEHUN.

KHCJIOPOACOAEPKALLUX




Kpartkas xapakrepucTuka
3a/laHus

OcCHOBHBIE 3aTPYy/IHEHUS
y4acTHUKOB /[P

Bo3MoskHBIE NPUYNHBI
3aTpyAHeHU

OpPTraHUYCCKUX COCIUHCHHIA.

3ananne 8. HanpasieHno Ha 3HaHue | HesepHo  mpumeHunu — 3HaHuA | [Ipy BBINONHEHHHM 3TOrO 3aJaHUs
CBOMCTB aMHHOB. CBOMCTB a30TCOMEpKAIUX | BBITYCKHUKHI MoKa3anu
OpPraHUYECKUX COCTUHEHUH. HEOCTaTOYHOE 3HAHHE CBOUCTB
a30TCOMAEPXKAIUX  OPraHWYECKHUX
COEJIMHEHUN.
3aganme 9. 3anmanne Tpebyer | OmmbOku JIOIIYILICHBI B | DK3aMeHyeMbIe HEJ0CTaTOYHO
3HAaHWE CBOMCTB BCEX KJIACCOB | MPEBPAICHWH OJHUX XUMHYECKHX | 3HAIOT CBOICTBA apOMAaTHYECKUX
YTJIEBOJIOPOMOB. BEILIECTB B JIPyTHE. YTJIEBOJOPO/IOB, & TAKKE YCIOBHS
MPOBEICHUS HEKOTOPBIX
XUMHYECKUX PEaKIIHil.
BoiBOabBI M PEKOMEHIALINHA
Ananuz MaTepuaJioB MPOBCACHHUSA OLNCHOYHBLIX MPOLCAYp IIOKasal

nepeyeHb 3JIEMEHTOB COJIepkKaHus / YMEHUN W BHUJIOB JEATEIbHOCTH, YCBOCHUE
KOTOPBIX BCEMU MIKOJIbHUKAMH PETMOHA B LIEJIOM MOYXHO CUUTATh JOCTATOUHBIM:

1. HaspiBaThb  u3y4YeHHBIE  BENIECTBA IO  TPUBHUAIBHOM WU
MEXKIYHAPOJHOW HOMEHKJIIATYpE.

2. Ompenenars/knaccuPUIUPOBaTh: BAJCHTHOCTh, CTEMEHb OKHUCICHUS
XUMHUYECKUX JJIEMEHTOB, 3apsijbl HOHOB, XapaKTep Cpeabl BOJHBIX PacTBOPOB
BEIIECTB; OKHCIUTEIh M BOCCTAHOBUTEJb;, MNPUHAMICKHOCTh BEIIECTB K
pPa3IMYHBIM KJIaCCaM HEOPTraHUYECKUX U OPTaHUYECKUX COCTUHECHUN.

3. XapakTepu3oBaTh: S-, P- W d-2JIEMEHTHl 10 WX IIOJOXKCHUIO B
[Tepuoanueckoit cucreme .M. MenzaeneeBa; CYIHOCTh H3YyYEHHBIX BHIOB
XUMHYECKUX PEAKIHI: AJIEKTPOIUTUUECKON TUCCOIMAIlUA, HOHHOTO OOMEHa.

4. TlpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHSIM.

5. OOyuaromuecss TOHUMAIOT CMBIC] TaKWX BaXKHEHIIUX TMOHSITHUN, Kak
TUAPOJIU3 U JEKTPOIIU3 (BBIACTSAIOT UX XapaKTepHBIC MPU3HAKHU ).

AHaJIN3 MarepuanoB MPOBEACHUSA OLEHOYHBIX MPOUEAYp MOKa3ajd NepeyeHb
AJIEMEHTOB COJEpXaHUsl / YMEHUM U BUAOB JCSATEIBHOCTH, YCBOCHUE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHUOHA, IIKOJIbHUKAMU C Pa3HbIM YPOBHEM MOATOTOBKHU
HEJIb3s1 CYUTATh JOCTATOUHBIM:

1. Ha3piBaThb BHJI XHUMHUYECKHX CBSI3€l B COCAMHEHUSAX U THII
KPUCTAJUIMYECKON PEIIETKU; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, TOMOJIOTH
U U30MEPHI.

2. KmaccupumupoBarh XUMHYECKHE pPEAKIUM B HEOPTraHUYECKOW W
OpTaHMYECKOU XUMHH (TT0 BCEM M3BECTHBIM KJIACCU(DUKAITMOHHBIM MTPU3HAKAM).

3. XapakTepn3oBaTh OOIIHE XUMHUUYECCKHE CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB M HEMETAJIJIOB; OOIHEe XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COCIMHEHHUM, CBOMCTBA OTIECJIBHBIX NPEICTABUTEICU 3ATUX
KJIACCOB; CTPOCHHE W XUMHUYECKHE CBOWCTBAa W3YYEHHBIX OPTaHUYECKHUX
COECIUHEHUMU.

4. OOBACHATH 3aBUCHUMOCTh CBOMCTB XHUMHYECKHX JJIEMEHTOB U UX
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COCIMHECHUN OT TMOJIO)KEHUd »dyeMeHTa B llepuonmueckou cucreme [I.U.
MenpaeneeBa; mnOpupoay  XUMUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOW,
METaJIMYECKOM, BOJOPOJIHOM); 3aBUCUMOCTb CBOWCTB HEOPTAaHUYECKUX H
OpPTaHMYECKHX BEIIECTB OT HMX COCTABA M CTPOCHUS; BIHMSHUE PAZIMYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOMW pEaklMU U Ha CMEUICHHUE XUMHYECKOTO
paBHOBECHSA.

5. IlnanupoBaTH/IPOBOIUTH AKCIIEPUMEHT o MOJTYYECHUIO u

pAcClO3HAaBAHUIO BAXKHEWIIINX HEOPraHWYECKUX M OPTaHUYECKHUX COCIUHEHUHN C
yu€TOoM NpUOOPETEHHBIX 3HAHUM O MTpaBUIIax 0E€30MacHOM pabOoThI C BEIIECTBAMU B
71a060paTOpUu U B OBITY; BEIYMCICHUS 110 XUMHUYECKUM (HOpMysiaM U YpaBHEHHUSIM.

Ha ocHOBe BBISBICHHBIX THUNUYHBIX 3aTPYAHCHUH W OMIMOOK OBLIN
c(opMyIUPOBAHBI CIAEAYIOLIUE aIPECHbIC PEKOMEHIAIINH .

PexkomMeHaanuu 10 COBEPHICHCTBOBAHUIO MNPENOJABAHUS XMMHM ISl BCex
00y4arImmnxcs

a) YuureJasaM, METOAMYECKMM 00beAMHEHUAM yUHuTe el

[{enenanpasnenHas paboTta mo GOpMUPOBAHUIO YMEHHUIA:

- BBIJCIIATH B YCIIOBUM 3aJ1aHUS TJIaBHOE;

- yCTaHaBIMBAaTh NPUYMHHO-CIECICTBEHHBIE CBS3U MEXIAY OTACIbHBIMU
AJIEMEHTaMU COJIEp’KaHUs, B OCOOEHHOCTH B3aMMOCBA3b COCTaBa, CTPOEHHUS U
CBOMCTB BCIIIECTB;

- BHHMMATEJIbHO aHAJIM3UPOBATH YCIOBUS 33JaHUS U BBIOMPATh aJE€KBaTHYIO
IIOCJIEN0BATEIBHOCTD JEHCTBUM.

OTH yMeHus (pOpMUPYIOTCSI CUCTEMATUUYECKH HA MPOTSHKEHUHM BCErO LUKJIIA
0oO0yuyeHUs! XUMUU TPAKTUUECKU Ha KaXJI0M YPOKE.

OpnHoil 3 BaXHEHIIMX (PYHKIMN YUUTENd HA Ha4aJIbHOM 3Tare NOATOTOBKHU
SBJIIETCSI PA3bICHEHHE OOYYaIoIMMCS MPUHIUMIIOB 0TOOpa M moctpoeHuss KNUM.
JIns  mpaBUIBHOTO TOHUMAHMS TPEOOBAHMM, NPEIBABISIEMBIX K YPOBHIO
MTOATOTOBKHU BBITYCKHUKOB IO XMMWH, YUYHUTENb JTOJDKEH HE TOJBKO MMETh YETKHE
MPEJCTABJICHUS O IMpUMEpPax 3aJaHUi, BKJIIOUYCHHBIX B JIEMOHCTPALMOHHBIN
BApUAHT TEKYLIEro rojaa, HO U ObITh 3HAKOM C COJEp)KaHUEM KoAuQuKaropa U
cnenudukarmn KUM EI'D mo Xxwmuu, BakHEWIIEH COCTABJISAIOIMICH KOTOPOM
ABIIsIETCS OOOOIIEHHBIN IJIaH 3K3aMEHAIlMOHHOTO BapuaHTa. VIMEHHO He3HaHue
COJIep>)KaHUE JAHHOTO JOKYMEHTa SBIISIETCA OJHHMM W3 OCHOBHBIX (DaKTOPOB,
MEIIAIOIIUX IOJHOLEHHOMY IUIAHUPOBAHUIO IPOLECCAa MOATOTOBKU K JIK3aMEHY
KaK JUisl y4yuTens, Tak W sl oOydarommxca. Pesymerater EI'D 2023 r.
IPOAEMOHCTPUPOBAIM MPOOJIEMbl B MOJATOTOBKE BBITYCKHUKOB, OOYCIOBJICHHbBIE
MAaKCHUMaJIbHOW OPUEHTALIMEN MHOTMX W3 HHUX JIMIIb HA DJIEMEHTHI COAEPkKAHUS U
YMEHHSI, KOHTPOJIb KOTOPBIX MPEIyCMOTPEH 3aJaHUSMHU JAEMOHCTPALMOHHOIO
BapuaHTa. lloka3arenbHO, YTO JUIsl MPABUIIBHOTO MOHUMAHUS HA3HAYEHUsSI DTOTO
JIOKyMEHTa €XEroJlH0 B HEro BKJIOYaeTcs ciuenytromas ¢paza: «llpu
O3HAKOMJIEHUU C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIbHBIX
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MarepuanoB EI'D cieayer umeTh B BUIY, UYTO 3a/aHUs, BKIIOUEHHBIE B HErO, HE
OXBaTBIBAIOT BCEX OJJIEMEHTOB COJIEP)KAHHS, KOTOphIE OYIyT MPOBEPITHCS C
nomolibio BapuantoB KM B 2023 r.»

OOyuass TIKOJBPHUKOB TMpHEeMaM pabOThl C Pa3JIUYHBIMHA  THUIIAMU
KOHTPOJMPYIOIIMX 3aJaHui (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEO0OXOJIMMO JT00MBAThCS MOHUMAHMS TOTO, YTO YCIICIIHOE BBITIOJIHEHHUE JIFOOOTO
3aJlaHUsl HEBO3MOXKHO 0€3 THIATEIBLHOIO aHaldu3a €ro YyCJIOBUS M BbIOOpa
aJICKBaTHOM MOCJICIOBATEILHOCTH AeicTBUM. Ha KakIoM »Tale ImOoJAroTOBKH K
dK3aMeHy HEOOXOIMMO pa3BHBATh HABBIKM CMBICIIOBOTO YTEHUS, CTABUTH TEPET
oOy4JarommMMucst MPoOJEMHBIE BOMIPOCH W TpeAJiaraTh HEeCTaHIAPTHHIC 3aJaHMS,
KOTOpbIe OYIyT CHOCOOCTBOBAaTh AKTUBH3AIMU MBICIUTEIBHBIX TIPOILIECCOB U
noOyX1aTh K AKTUBHOMY IOMCKY pelieHus. BakHO He mpemjarath YYEHUKY
TOTOBBIM QJITOPUTM, a MPHBETCTBOBATh COOCTBEHHYIO IOMCKOBYIO JCSATEIBLHOCTD
y4alierocs, MOOLIPSATh HECTAHJAPTHBIE TOAXOJAbl U HWHTEPECHBIC MBICIIH.
ODHOBPEMEHHO BaKHBIM CTAHOBHUTCS (DOPMUPOBAHHME Yy OOYYAIOUIUXCS YMEHHS
pallMOHAJIBHO HCIIOJb30BaTh BPEMsI 4Y€pe3 TPEHUPOBKHM B PEKUME PEabHOIO
BPEMEHHU, OTBEJCHHOTO Ha BBIMOJHEHUE pPaOOThI C OOJIBIIMM KOJIMYECTBOM
3a/TaHUH, KaKOBOH U SIBIIIETCS DK3aMeHaImoHHas padota EI'D.

3agaHus 4actu | sk3ameHalmoHHbIX BapuaHToB EI'D mo xumum 2023 .
CTaIM MpoAoLKeHueM mpeoOpa3zoBanuid B KMM, npeanpuHATBIX B MOCIEAHHUE
rojJibl ¥ HAaMNpaBJICHHBIX HA peaU3alMI0 CUCTEMHO-ACSATEIbHOCTHOIO IMOJIXO0/A.
NMeHHO OH JOJIKEH ONpeNesiTh METOAO0JIOTHIO MPETOJaBaHusl XMMHUH B IIIKOJIE Ha
COBpEMEHHOM 23Tare. He MeHee 3HauMMBbIM acrekToM Ipu pazpadotke KM crano
YCUJICHHE BHHUMAaHHUS KOHTPOJIO C(HOPMHPOBAHHOCTH METANPEJAMETHBIX yYMEHUH,
3HaHUU U yMEHUM, POpMHUPYEMBIX B paMKaxX XHUMHYECKOTO SKCIIEPUMEHTA.

VYka3aHHble HamnpasieHus cosepiieHcTBoBaHuss KM nepermuieratorces u ¢
dbopMUpPOBAHUEM BJIEMEHTOB (DYHKIIMOHAJIBHON TIPaMOTHOCTH: YHTATEJIbCKOMH,
MAaTEMATUYECKON U €CTECTBEHHOHAYYHOM.

BaxxHoe mecTto B mpenojaBaHWM XMMHUU JIOJDKHBI 3aHUMAaTh 3aJadyd Ha
pacyeT Macchl BEIIECTBA WM 00beMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00beMy OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIISCTB, TaK KaK 3TO
TPAIUIIMOHHBIA THUIl PAcYETOB, KOTOPHIA BXOAUT B MpOrpaMMy [0 XUMHUU
OCHOBHOM WIKOJIBI, a TAKXKE 3aJla4yd, MPEAyCMaTPUBAIOIINE PaCYET MAaCCOBOU WU
00BEMHOM JI0IM BBIXOJIa MPOAYKTa PEAKIMH OT TEOPETHYCCKH BO3MOXKHOTO WIIM
MacCCOBOM J10J1M (MAacChl) XUMHYECKOT'O COSTMHEHUS B CMECH.

BakHo HayuuTh AeTed MpaBWIBHO JaBaTh OTBEThl HA PACUYETHBIE 3a/1auu,
KOTOpBbIE JIOJDKHBI OBITH TIPEJACTABISCHBI B BHJEC YHCIOBBIX 3HAUYCHUH C
OTIPEICICHHON CTEMEHbI0 TOUHOCTH OKpyTieHus. OmMOKU B OTBETAaX TaKUX 3ajad
CBUJIETEIBCTBYIOT HE TOJBKO O AehUIMTaX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTeMaTUYeCKOW TPaMOTHOCTH, HO M O HEJOCTATOYHOU CHOPMUPOBAHHOCTH
PETYJISTUBHBIX YHHUBEPCAIBHBIX Y4YEOHBIX JEHCTBUI — YMEHHHM CJEeIOBaTh
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UHCTPYKIIUSIM, OTIPEJENISITh MOPSAIOK ACHUCTBUM, paboTaTh MO IJIaHy.

Heobxogumo QopmupoBaTh 0a30BbIE MAaTEeMATHUYECKHE W DJIEMEHTapHBIC
XUMHUYECKHe 3HaHuA. Peub uaer o6 ymeHusx paboTarh ¢ KOdPPUIMECHTAMH U
IPOBOJUTH MPOCTEUIINE apUPMETUUECKUE PACUETHI.

Jlist BOCHOJIHEHUS TPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpbIE PEryJsSipHO
BBI3BIBAIOT 3aTPYAHCHUS Y OOYYAIONINXCA U YYACTHUKOB dK3aMEHa, MpeJiaraercs
IIPOBECTH CIIETYIOIINE MEPOITPUSATHS:

1. OpranuzoBath U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WM B AucTaHIIMOHHOM (opmare). llenpio Takoro ceMuHapa OyneTr Kak
BOCIIOJIHEHHE  HEKOTOpPhIX  NPEIMETHbIX JehUIUTOB, TaK U  pa3BUTHUE
ONpENENEHHBIX METaNpeIMETHbIX yMeHuH. CeMHHap MO>KHO OpraHU30BaTh Kak
COpPEBHOBAHHE KOMaHJ, KOTOPbIM TpeOyeTcsi BBIMOJHHUTH CICAYIOUINE 3aJaHMS:
BBIOpATh OMpPEACIIEHHBIE XUMUYECKHE DJEMEHThI, HMEIOIIME T€ WM HHbIE
OCOOEHHOCTH CTPOEHHUSI aTOMOB; PEIINTh KOMOMHUPOBAHHYIO PACUETHYIO 3a/1a4y;
YCTAaHOBUTH MOJIEKYJISIPHYIO M CTPYKTYPHYIO (POpPMYITy OPraHUYECKOIO BEILECTBA.
DopMyJIUPOBKH 33JJaHUN COCTABISAIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIOJTHEHHUE
3aJlaHdid MOTpeOyeT BBICOKOM KOHIICHTPAllUM BHUMAHUA K TEKCTYy 3aJaHusl,
VICITOJIB30BAHUS TEXHOJIOTUHA KPUTHYECKOTO MBIIIUICHHUS .

2. Opranu3oBaTh M TPOBECTM LHUKJI BEOMHAPOB JUIsI  BOCIOJHEHMS
npeaMeTHbIx JepunuToB. K yyacTMiO B MOATrOTOBKE BEOHMHApOB IPUBIICYD
yuuTeNe XMMHUUA OOpa30BATENIbHBIX YUPEXKIECHUMN, BBITYCKHUKUA KOTOPBIX UMEIOT
BbIcOKHE pe3ynpTaThl EI'D mo xumuu. TemaTuka 3THX BEOMHApOB BKIHOYAET
BOIIPOCHI, KOTOPBIE PEryJspPHO BBI3BIBAIOT 3aTPYyJHEHUS y Yy4YacTHHKOB EI'D,
HanpuMmep: «OnpeaensieM THUN XUMHAYECKOW CBSI3M M THUII KPUCTAIUIMYECKOU
pPEIETKN BEIIECTBY, «Ba)xxHehme XMMUYECKHe MPOU3BOACTBA B KYypCe XUMHM,
«IKCIIEpUMEHTAJIbHOE pEelIeHUe 3a7ad Ha WACHTHU(PUKALUIO BellecTBy, «Pemaem
pacu€THyIO 3a7auy», «AMQPOTEpHbIE OKCUIbl U TUAPOKCHUBI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMMY, K AMUHBI 1 aMUHOKHUCIOTBD».

3. [IpoBectn guarHocTHyYeckyro paboTy, BKIIIOYAIONIYIO 3afaHUs IO
opranudeckoil xumuu B popmare nepsoit yactu KM EI'D o xumuu.

4. PekOMEHJIOBaTh ~ YYWUTEISIM  XHMUU  TOPONUTH  KypChl  IOBBIIICHUS
kBamnukanuu B Teuenue 2023-2024 yuebHoro roaa.

0) MyHnuunajaibHbIM OpPraHaM ynpaBJieHus 00pa3oBaHHeM

- IMPOBOJUTH MOHUTOPUHI YPOBHS YCBOEHHs DJIIEMEHTOB COAEpKaHUA Ha
BCEX 3Talax U3y4YEeHUs XUMUH;

- OPTraHU30BaTh MEXIIKOJBHBIE 3aHATUSA JJIS yHalIUXCS M0 MOATOTOBKE K
rOoCyJIapCTBEHHOW UTOTOBOM aTrectaruu. [Ipu 3ToM HEOOXOAUMO HCITOIB30BAThH
3aJlaHMsl, KOTOPbIE COOTBETCTBYIOT KoAupuKaTopy U cnenupukanuu EI'D;

- TPOBECTU KYpCHI MOBBIIICHUS KBAIU(PUKALMHU ISl YUUTENeH, ydamuecs
KOTOPBIX MOKa3aJin HU3KuM pesynsrat EI'D;

- OpraHu3oBaTh OOy4alIINe CEMHUHApbl MO OOMEHY OIBITOM MEXIY
nejaroraMu ¢ OOJBIIMM  CTakeM, oOOydaromuecss KOTOPBIX MOKa3bIBAIOT
CTAOMJILHO BBICOKHE PE3YIbTAThl U MOJIOABIMHU YUUTEISIMU;

- OpraHM30BaTh OOMEH OIBITOM MEXIY IIKOJIaMH, 00ydarouuecs KOTOPbIX
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MOKAa3bIBAIOT BBICOKHMH pe3ynbrar, u OO, UCHBITHIBAIOIIMMU 3aTPyAHEHHS B
peanu3anuu 00pa3oBaTeIbHON MPOTPAMMBIL;

- npu noarotoBke kK EI'D mo XuMuu ciemyer y4duThIBaTh, YTO HU3YUYCHUE
CHCTEMaTHYECKOTO Kypca XHUMHU B oObeMe 1—2 4YacoB OpPHUEHTHPOBAHO Ha
YCBOGHHE MaTepuaia MMEHHO Ha 0a30BOM ypOBHE, YTO B HAMOOJbIIEH CTEIEeHU
MO3BOJIACT YCIEIIHO CIPABUTHCS C 3alaHUsIMU 0a30BOTO YPOBHS M HEKOTOPBIMH
3aJJaHUSIMU  TIOBBIIIEHHOTO YPOBHA cioxHOCTH. (OcBOoeHHWE MaTepuana Ha
npo(UILHOM YPOBHE MpeAycCMaTpHBaeT MHOW Iuama3oH y4dyeOHBIX 4acoB (5—7
YacoOB B HEJNEI0) U/WIM OOJBIIYI0 CAMOCTOSITEIBHYIO MTOATOTOBUTEIBHYIO pabOTy
CTapIICKIACCHUKOB IO/l PYKOBOACTBOM T€Iarora.

Pexomenmanuu mo opranusanuu auddepeHuMpoBaHHOr0 00y4YeHUS XUMMHU
00y4yaromuXxcs ¢ pa3HbIMHM YPOBHAAMMY NMPeAMETHON MOATOTOBKH

a) YuurejasaM, METOANYECKUM 00beAUHEHUAM YUUTeJIeH

[lepBpiM  marom  opranuzaiuu AU PepeHUrpoOBaHHOTO  00y4YeHUs
IIKOJIbHUKOB C Pa3HbIMU YPOBHSIMH TOJTOTOBKH 0 XUMHH OyJIeT pa3JeicHHe
oOy4Jaronmxcs, KOTopble IIAHUPYIOT caaBaTh EI'D, Ha NBe rpymmbl: TeX, KTO
JTABHO TOTOBUTCS K DK3aMEHY U UMEET BHICOKUM YPOBEHb OCBOCHHS XUMUH, U TEX,
KTO Hayajld TOTOBUTHCS K DK3aMEHY B TEKYIIeM Y4e€OHOM TOJy M UMEET HE CTOJb
BBICOKMH ypOBEHb. Y OJHOHM W y JApPYyrod TpyIIbl AODKHBI OBITh pa3HbIE
nporpaMmbl  00yueHusi. [l TmiepBOM Tpymlmbl B MPOrpaMMy MOATOTOBKHU
HEOOXOJMMO BKIIIOYATh PEIICHHWE PACUETHBIX 3a7a4 MOBBIIMICHHON CII0KHOCTH,
3a/layd Ha YCTaHOBJICHHE (POPMYJI OpraHUYECKUX BEIIECTB (MOJIEKYJAPHBIX M
CTPYKTYPHBIX), BBIIOJHEHHE LIEMIOYEK NpEeBpalleHui BemecTB. Llenbio ocBoeHuUs
Kypca BTOpPOWM TpyNIOH SIBISETCS YBEPEHHOE BJaJeHHE 0a30BbIMU HAaBBIKAMHU,
HEOOXOAMMBIMU JJIA CAAYM 3K3aMeHa, 3HaHHE KJIAacCU(UKAUMU U HOMEHKJIATYpPHI
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMHU MOHATUAMHU XUMHUHU. 3aBEPLIUTH
Takyto noArotoBky B 2023-2024 y4yeOHOM roay pPEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBasg rpymma. OTO 3SK3aMEHyeMble, MMEIOIIME TPYIHOCTH B YCBOEHUU
yueOHoro marepuana. J{Jjist paboThl C TaHHOU TPyNION peKOMEHyeM:

1. Ycunuth mpakTUYECKU aclieKT B MpenojgaBaHuu XuMu. [{7s yriyoneHus
MOHUMAaHUsl MaTepuaia HeoOxonuma dG(EeKTUBHAS peanu3anus XUMHYECKOTO
OKCIIEPUMEHTAa B COYETAHMHM C JPYTUMHU HATJISAHBIMH CPEICTBAMH OOYy4ECHHS
XUMUHU  (JIEMOHCTPAIMOHHBIA HKCIEPUMEHT, paboTa ¢ MOJACIAMH MOJEKYIT U
KPUCTAJUIMYECKUX PEIIEeTOK, BUJEOMAaTepHUalibl, BHUpPTyallbHbIE JabopaTopuu,
porpaMMbl MOJAEIIUPOBAHUSL XMUMHUYECKUX OOBEKTOB (BEIIECTB M MPOLECCOB) B
Takux (opmax, Kak JjabopartopHas M TpakThueckas paOoThl. Teoperuueckuit
MaTepuan JOJDKEH MPenojaBaThCs B TECHOM B3aWMOCBSI3U C PEJIEBAHTHBIM
sKcriepuMeHTOM. Kaxkiplii SKCIEpUMEHT JOJIKEH BKJIIOYATh B Ce0sl METOAMYECKHE
yKa3aHusi,  KOMIIOHEHTOM  KOTOPBIX  SIBJIIETCS  KaK  HEMOCPEJCTBEHHO
DKCIIEpUMEHTabHAss paboTa, TaK W BBHINIOJHEHWE KOHTPOJBHBIX 3aJaHUi B
dbopmare, ananornyHom 3aganusm OI'D u EI'D no xumwun.
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2. ®opMHpPOBATh YMUTATENHCKYIO TPAMOTHOCTH oOOywarommuxcs. [ns sroro
HE0OXO0aMMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HaBBIKA CMBICJIOBOTO YTCHUS
npu padote ¢ nHpopMalmen 1000ro THIIA.

3. CucTteMaTU3UpOBaTh 3HAHUS IO KAXKJIOMY 3JIEMEHTY COJEp)KaHHsS Kypca
xumud. JIsi 3TOro cHavajsa HEOOXOAMMO WCIOJB30BaTh 3aJaHUs Pa3IMYHBIX
Mojeleld, B TOM YHCJIE€ TPAJAUIMOHHBIX, KOTOpPHIE TPEOYIOT IMOBTOPEHUS
TEOPETUYECKUX MOJIOKCHUM, HAMUCAHUS ONPEACICHUN W3YYECHHBIX MOHSTHM,
COCTABJICHUS] YPABHEHUI XMMUYECKUX PEAKIINM, ONPEIeIICHUs CTETICHH OKUCIICHHUS
XUMUYECKUX DJJIEMEHTOB M T.II.; C BBIOOPOM OJHOTO OTBETa M3 YEThIpEX
MPEIOKEHHBIX. JTO MO3BOJUT 00JIee TOUEYHO BBISBIATH MPOOENbl B 3HAHUSIX U
3aTpyIHEHHS] B MPUMEHEHUM ATUX 3HAHUW MPU BBIMOJHEHUU 3aaanuil. 1 Tonbko
Ha 3aKJIOYMUTEITLHOM »JTale MOJATOTOBKM K HK3aMEHY MOXHO HCIIOJIb30BaTh
3aJlaHus dK3aMeHaloHHoro ¢opmara EI'D.

4. IlpeaycmaTpuBaTh B T€UEHHE Y4eOHOro mpoiecca paboTy ¢ 3aJlaHHUsIMU,
KOTOpbIE TPOBEPSIOT HE TOJBKO MPEAMETHYIO COCTAaBISIONIYI0 XHUMHH, HO U
MEXKIIPEIMETHBIC CBsi3U ¢ (u3uKou, Oumosoruend, Marematuko. HeoOxommmo
HaJMyue MPaAKTUKO-OPUEHTUPOBAHHBIX, MEXIPEAMETHBIX, SKOJOTM3UPOBAHHBIX
3alaHUN B XOJ€ peanu3aluu OOy4eHHus WIKOJIBHOTO Kypca xumuu. Cremyer
n30erath pelnieHus «IabJIOHHBIX) 3aJaHul, KOTOPhIE CTaBsT mepesl coOor 3amauy
«HATAaCKUBAHU Ha BBIMOJHEHHUE 3a7a4 OMpPeaAeICHHOro (popmara, B TO BpeMsl Kak
3QJIOTOM YCIi€Xa Ha 3K3aMEHE SBJISIETCS Pa3BUTHUE TBOPYECKOTO M KPUTUUECKOTO
MBIILJICHUS, a TaKKe CPOPMUPOBAHHOCTH HABBIKOB MEpPEHOCA 3HAHUU W3 00JacTH
TEOPUU B PEAJIbHBIE KU3HEHHBIE CUTYAIUU.

5. Pa3zBuBaTh y 00ydarommxcs HaBBIKM CAMOKOHTpPOJISL U pednekcun. JlanHas
pabota crnoco6cTByeT (HOPMUPOBAHUIO CTOMKON TMOJIOKHUTEIBHON MOTHBAIMU B
M3YYEHHH TMpeaMeTa. ODTO BO3MOXXHO IOCPEACTBOM OpPraHHU3allUd SKCKYPCHUH,
TeMaTUYECKUX BEUEPOB, CBSI3U XUMHH C TTOBCEHEBHOM KU3HBIO.

Btopas rpynma. 310 oOywammiuecs €O CPEIHUMHU  YYEOHBIMU
CIIOCOOHOCTSIMHU.

1. Ucnionb3oBaTh  3aJaHusi, B  KOTOPBIX JUIsl  peIIeHus Tpedyercs
MOCJIEIOBATEILHOE BBITIOJIHEHUE HECKOJIBKUX (TPEeX-4EThIPEX) MBICIUTEIbHBIX
onepauui (aHANIM3—CHHTE3—CpaBHEHNE—000O0IIEHUE), B TOM quclie
OCHOBBIBAIOIINXCS] HA BJIAJICHUM 3HAHUSIMU U3 PA3HBIX TEMATHUYECKUX DPa3JelioB.
[{enecooOpa3HO HCTOIB30BATH HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucmionb30Bath 3amaHus, MpeaycMaTpuBaroniue padoTy ¢ uHbopmarmei,
NPEACTABICHHOM B pa3nu4Hoi (opme — cxema, Tabiuua, PUCYHOK U Jp., C
MOCJIEYIOIIMM OTBETOM Ha BOIIPOCHI.

3. Pa3BuBaTh  HaBBIKM, HEOOXOAWUMBbIE JJII  BBIMIOJHEHUS  3aJIaHUS,
OMUCHIBAIOIIETO MOCIEAOBATEILHOCTh 3KCIEPUMEHTAIBHBIX JEUCTBUN, KOTOPHIE
HY)KHO TMpPEBpPaTUTh B ypaBHEHHUS peaklUHil (MBICICHHBIM SKCIEPUMEHT).
TpynHOCTh Takoro 3aJgaHuss COCTOMT B TOM, YTO IIKOJbHHKHA HEAOCTATOYHO
XOpONIO  pa30HMparoTCs B OKCHEPUMEHTAIBHOW XHMHH, HWMEIOT ciadoe
MPEACTABICHUE O MPOTEKAIOIUX XUMUYECKUX MPOIECCaX U HE BCErJa MOHUMAIOT
CMBICII HCTIOIB3YEMBIX TEPMUHOB U onpeneneHuil. K kaxmoi 1abopaTopHoit n/uimm
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IPAKTUYECKON paboTe HEOOXOAMMO TOTOBUTH JIUCT C 33JJaHUSIMU, HAlPaBJICHHBIMU
Ha (OpMUPOBAHNE MOHUMAaHUSI MPOIleCcca, MPOTEKAIOIIETO B PEaKIIMOHHOM COCY/IE.
3nech HEOOXOAMMO TaKXKe OMUCHIBATH HAOMIOJIEHUS M OOBACHATH uX. [lonmesHoit
Oyner paboTa ¢ pa3MYHBIMU TUIaMU 3aJaHui (C BBIOOPOM OTBETA, C KPaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHa HEOOXoauMa Jjisi (YOPMHUPOBAHHUS
NOHMMAaHHUA, YTO TMPaBWJIbHOE BBINOJIHEHUE 33JaHHUS HEBO3MOXXHO 0€3 IMOJIHOTO
aHaJln3a ero ycloBUsl U BbIOOpa crpaTteruu pemienus. [lapamnensHo Gpopmupyercs
YMEHUE PalOHAIBHOTO MCIIOJIB30BAHUS BPEMEHU, OTBEICHHOIO HA BBINOJHEHUE
HK3aMEHALIMOHHON PaOOTBHI.

Tpetbs rpynna. C BBICOKUM U BBIIIE CPETHETO YPOBHEM O0YyUEHHOCTH.

1. PexomMeH10BaTh peUICHUE 3a/aHui, BBIXOIAIIMX 3a PaMKH (popmMaToB u
MoOJieJIell, BCTpEYArOMIMXCS B JK3aMEHAIMOHHBIX paborax EI'D. Dto mo3Bomut
chopMupoBaTh y OOy4alomMXCi YMEHHE CaMOCTOSITENbHO pa3padbaThiBaTh
QITOPUTM PEILICHUS B CIIy4ae HECTaHIAPTHBIX (DOPMYIMPOBOK 3aJaHMI, a TaKXKe
yMEHUE ACICTBOBAaTh B HE3HAKOMBIX CUTyallusiX. B psjae ciydaeB mernecooOpa3HO
IPOMHUCHIBATh B OOIIEM BHJE MOPAJOK HAXOXKACHUS (PU3HMUECKUX BEIUYUH O€3
IPOBEJCHUS MPOMEKYTOUHBIX apU(PMETHUECKUX BBIYUCICHUN, a TakXe pellarh
3ajaqy, MPUMEHSS HECKOJBKO BO3MOKHBIX CHOCOOOB, OLIEHUBAs 3TH CHOCOOBI U
BbIOMpas 3aTeM HanboJiee pallOHAJIbHBIM.

2. [IpoBOAUTh HMHTETPUPOBAHHBIE YPOKM C MaTeMaTUKOM, (U3MKOIA,
ouonorue st (GOPMHUPOBAHUS LEIOCTHOW KApTHUHBI MUpa BO B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMMHHMCTPAUHMAM 00Pa30BaTeIbHbIX OPraHU3ALMIM:

- peanu3oBBIBATh  OPUHUMUNB  JUPHEpeHIUPOBAHHOTO  O0ydeHUs,
co3laBaTh MNPOQPUIbHBIE KJIAacChl W TPYNIbl € M3YYEHHUEM XUMHH Ha
npopUIBHOM, YIIyOJIE€HHOM YPOBHE;

- BBIJIENATH JIONOJHUTENIbHBIE 4Yachl Ha M3YyYEHHE XHUMHUU B BHJIE
ANEKTUBHBIX NPEAMETOB, (PaKyJIbTaTUBHBIX KypCOB, OpPraHU30BBIBATH IS
oOyyalmuxcss ¢  HU3KMUMHM  OpeaMeTHbiMu YY)/  MHAMBUIyalbHbIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHHIIMIIAJBHBIM OPraHaM yIpaBJeHUsl 00pa3oBaHUEM:

- IPELyCMOTPETh MEpbl aJpPECHOW TMOMOIIM YUYMUTEISAM XHMHUH IO
YCTPaHEHUIO BBISIBIICHHBIX MHIMBUYaJIbHBIX NPO(ecCHOHANBHBIX (IIPEIMETHBIX
U METOAMYECKUX) 3aTpyAHEHUN, B TOM yHucle 4Yepe3 OO0yueHHe MX Ha Kypcax
MOBBIIICHUS KBATU(PUKAIIY;

- OpraHu30BaTh pacupocTpaHeHue IPPEKTUBHOTO ONMbITA YYUTEEH,
oOyyarouecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIIBHO BhICOKHE pe3yibTaThl EI'D
0 XUMUH.

Pexkomenganuum mno TtemMaM s 00Cy:KaeHus / o0OMeHa ONBITOM Ha
METOANYECKUX 00beIUHECHUSAX YUHuTe/Ieii-npeIMETHUKOB

B pamkax JgedaTeNbHOCTH TPEAMETHBIX CEKUUM YYUTENEW XUMHUH
pPETHOHATLHOTO Y4eOHO-METOIMYECKOTO 00bETMHEHUS PEKOMEHI0BATh:

- BKJIIOYATh B IJIaH Pa0OTHI 3acelaHusl MO CIEAYIONIMM TeMaM: «AHalu3
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pesyinbraToB EI'D mo xumum», «Bompocbl opraHu3anvu W NPOBEICHUS
noArotoBku obOyuarommuxcs kK EI'D», «Ilytum moBbImeHHs KadecTBa YPOKOB
XUMUHU, 3OPEKTUBHOCTH MPENOAABAHUS IPEIMETAY;

- TPOBOJUTH MPAKTUYECKHE 3aHATHS, OTKPBITHIE YPOKH, OOydaromue
CEMUHaphl MO JaHHOW TmpoOJeMaTHuKe C ydacTHeM Hauboyiee OIBITHBIX
I1€1aroroB.;

- y4acTBOBaTh B pacmpocCTpaHeHHH 3>PGEKTUBHOTO ONBITA YUHUTENIECH,
oOyyJaronmecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIIBHO BBICOKHE pe3ynbTaThl EI'D
10 XUMUH;

- 3alUIaHUPOBATH METOJMYECKHE COOBITHUSA MO O3HAKOMIIEHUIO C Y4eOHO-
MeToAnYeCKUMH pekoMenaanussmu OUIIN.

PexkomeHaanuu 110 BO3MOKHBIM HANPABJICHUAM NOBBIIICHUS KBATU(PUKALMHU
pa0dOTHMKOB 00pPa30BaHUA /JJsl BKJIIYEHHUS] B PErHOHAJIBHYI [I0POKHYIO
KApPTy 110 PAa3BUTHIO PErHOHAJIBLHON CHCTEMBbI 00Pa30BaAHUSA:

- MEpONpPHUATHS MOBBINIEHUS KBaJU(PUKALUK, BKIIOYAIOIIUE TEMBbIL:
pe3ynbTathl EI'D Tekyiero roja; aHajain3 TUIUYHBIX OMIUOOK, 00YyYaIOIIUXCs 10
xuMun Opu  cpade EI'D, BBIABIEHHBIX TPYIHBIX JJISI  BOCIPHATHS
oOydaromumucs TeM W 3aaanuii; usmeHenuss B KM EI'D mo xumum Ha
CIeAyoUUi y4eOHbIN IO,

- 0o0ydeHMEe NeJaroroB, B TOM 4YHCIE aJpecHOE (Ha OCHOBE aHajau3a
pesynbTatoB EI'D-2023), KOHCYIbTHPOBAHUE TMENArOoroB U o0ydaronmxcs (Kak
NyTeM TPOBEACHHUS O00pa3oBaTEIbHBIX CEMUHApOB, BEOMHApPOB, TaK U
UHUBU1yaJbHO);

- mpoxoxJaeHue KypcoB «IloaroroBka o0ydaromuxcs K rocy/1apCTBEHHOM
UTOroBOM arrectaium», «lMHTepakTuBHBIE (OPMBI MOATOTOBKM K EI'Dy,
«IToaroroBka k EI'D B koHTekcTe b poBOH 00pa3oBaTEIbHON CPEIIBI»;

- TMPOBEIECHUE CEMUHAPOB M MNPAKTUKYMOB C LENbl0 (QOpMUPOBAHHUS
YMEHHUI U HABBIKOB, CLIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBINIOJTHEHUIO 3aJaHUi
NoNo 13-15, 17-19, 28, 24 -25, 29-34, 110 cleayrOIIUM TeMaM:

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

- «l'otoBumcs k EI'D: XapakTepHble XUMHYECKHME CBOMCTBA U
CIOCOOBI MOJYYEHHUS a30TCOAEPKALIUX OPTAHNYECKUX COCANHEHHIY;

- «l'otoBumcs k EI'D: DbuONOrMYEeCKU-Ba)XHBIE OPraHUYECKHUE
COCIMHEHUSY;

- «l'otoBumcsa k EI'D: I'eHeTnueckas B3aMMOCBSA3b HEOPraHUYECKUX
BEIIECTB U OPTaHUYECKUX COCIMHEHHMH B 3aJaHUSAX IMOBBIIMIEHHOTO W BBICOKOTO
YPOBHEU CIIOKHOCTHY;

- «l'otoBumcs k EI'D: Pacuérel mo ypaBHEHHSIM XUMHUUYECKHUX
peaKLuin;

- «l'otoBumcs k EI'D: Pemenue 3amady  BBICOKOTO  yPOBHS
CIOKHOCTH»;

- «l'oroBumcsa k EI'D: IlomyyeHne uW TpUMEHEHUE BEUIECTB U

MaTepHUajoBy.
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