Bi1aiuBOCTOKCKUN FOPOACKON OKPYT

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

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

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

XumMusa

EID

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnuuecTtBo yuactaukos EI'D % ot obmiero yncna
10 Y4eOHOMY TpeIMETy YYaCTHUKOB B PETHOHE
BnanuBocTOKCKHIA TOPOJICKON OKPYT 374 37,59

OcHoBHble pe3ynbTaThl EI'D 1mo xuMun BO BinagnBOCTOKCKOM TOpPOACKOM
okpyre B 2023 romy mnpeacraBieHbl Ha pucynke 1. B 2023 romy B
oOpa3zoBarenbHBIX oOpranuzamusax (ganee — OO) MyHUIUDAIUTETa TPHU
BBIITYCKHUKA MOJYYUIIM Ha 3k3aMeHe no xumuu 100 6anios.

100

50 28,88 36,63 205
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:
BBITOJIHEHUSI KOTOPHIX BO BllagAMBOCTOKCKOM TOPOJCKOM OKpYre He MpeoJoJiel
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHs — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bwicokoro 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 MPeoA0JIeTIn MUHUMAaJIbHBIN 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. O0mas
xapakrepucTtaka MetayuioB [A—IIIA rpymm B
CBSI3U C X NoJiokeHueM B Ilepuoauueckoit
cUCTeMe XUMHYeCKHX 31eMeHToB J[. 1.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOCHHUS MX 1.2.1,
aTOMOB. XapaKTePUCTHKA MEPEXOAHBIX 123 241 231 1.2.2,
2 b JJIEMEHTOB — MEJIH, IIMHKA, XPOMa, Kelle3a — T e 1.2.3,
10 UX NojoeHuto B [lepuonnueckoit 1.24
CHCTEeMe XUMHYeCKHX 31emenToB J1.1.
MeHnneneeBa u 0COOCHHOCTSIM CTPOSHHS X
aToMoB. O0mIast XapaKTepUCTHKA HEMETAIJIOB
IVA-VIIA rpynm B CBA3U € UX MOJOXKEHUEM
B [leproamaeckoii cucTeMe XUMHISCKIX
snementoB JI.11. Menzaeneesa u
0COOCHHOCTSIMU CTPOCHUS UX aTOMOB
DNeKTpoOoTpHUIaTeIbHOCTh. CTeneHb
3 b OKHCJICHUS M BaJICHTHOCTh XUMHYECKHX 1.1.1,2.21 1.3.2.
JIEMEHTOB
KoBaneHTHas XxuMudeckas CBs3b, €
Pa3HOBUIHOCTH M MEXaHHU3MBI 00pa30BaHUs.
XapakTepUCTUKHU KOBAJICHTHOW CBSI3U
(TIOApHOCTPH W 3HEPTHs cBsi3M). MoHHas
4 b CBs13b. MeTaimaeckas cBs3b. BogopomHas 222,242,243
CBsI3b. BemiecTBa MONEKYISAPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. Tur
KPUCTAJUTHYECKONW pemeETKH. 3aBUCUMOCTb
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCcKUX BEIIESCTB.
5 b Homenknarypa HEOpraHMYECKUX BEILECTB
(TpuBHATBHAS ¥ MEXKIYHAPOHAS)
Krnaccudukanus opraHiuecKux BEIIECTB.
10 b HomeHkiaTypa opraHn4ecKux BeUecTB 2.2.6 3.3
(TpuBHATBHAS ¥ MEXKIYHAPOHAS)
Teopus cTpoeHUss OpraHUYEeCKUuX
COEJMHEHUI: TOMOJIOTHS ¥ U30MEPHS
(cTpyKTypHasi ¥ IPOCTPAHCTBEHHAS).
B3anmHOe BIHsIHEE aTOMOB B MOJICKYJIaX.
Ture! cBsi3el B MOJIEKYIaX OPraHHYCCKIX
BeriecTB. ['MOpuau3ams aTOMHBIX
opOuTaieit yriaepona. Pagukan.
OYHKIIMOHAIBHAS TPYIIIa

1.3.1,
133

131,226 21

121,222,223,

11 b 2.2.7 3.1,3.2

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.
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Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

12

XapakTepHble XUMHYECKUE CBOWCTBA
YIJIEBOJOPO/IOB: AJIKAHOB, IUKJIOATKAHOB,
AJIIKEHOB, TUEHOB, AJIKMHOB, apOMaTHYECKUX
YIIIeBOAOPOIOB (OeH30I1a U FOMOJIOTOB
Oenzomna, crupona). OCHOBHBIE CIIOCOOBI
MIOJIYYCHHUS YTIIEBOIOPOIOB (B TabOpaTOpHH).
XapakTepHble XUMUYECKUE CBOMCTBA
MPEe/IeNbHBIX OJJHOATOMHBIX 1 MHOTOaTOMHBIX
CIHpPTOB, eHoNa. XapaKTePHBIE XUMHIECKHE
CBOMCTBA aJbJICTUIOB, TIPEIEIBHBIX
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(hDUPOB.
OcCHOBHBIE CTIOCOOBI TTOJTyYEHUS
KHCJIOPOACOIEPIKAIINX OPraHUIECKUX
coeIMHeHuH (B 1a00paTopum)

1.3.4,2.3.4,2.4.4,
25.1

34,35,
3.6,4.1.7,
4138

13

XapakTepHble XUMUYECKUE CBOMCTBA
a30TCOJIEPKAINX OPTraHUYECKUX
COeIMHEHUI: aMMHOB U aMUHOKHCJIOT.
Baneiime ciocoObl TOTYICHUS aMHHOB U
AMHUHOKHUCIIOT. BHoJorndeckn BaXKHbIe
BEIIIECTBA: JKUPHI, YTIIEBOIBI (MOHOCAXAPHIBI,
JIICaxXapHUIbl, TOJHCaXapuabl), OCIKH

2.34

3.7,3.8

14

XapakTepHble XHMUYEeCKHIE CBOUCTBA
YTICBOIOPOAOB: AIKAHOB, ITUKJIOATIKAHOB,
AJIKCHOB, TUEHOB, aTKMHOB, aDOMaTHYECKHX
YIIIeBO0POI0B (OEH30I1a 1 TOMOJIOTOB
6enHsona, ctupoia). Baxxueire crnocoOs!
MOJIy4YE€HUs yIiieBo10poA0B. MoHHBIM
(mpaBmiio B.B. MapkoBHKKOBA) 1
panuKaIbHble MEXaHU3MBI Peakiuil B
OpPTaHUYECKOH XHMHHU

234,244

34,417

17

Knaccugukamms XUMHYECKIX peakIii B
HEOPTaHMYECKON M OpraHNIeCKOH XHMHH

2.2.8

14.1

18

CKkopocTh peakiii, e€ 3aBUCUMOCTh OT
pa3nuuHbIX (aKTOpOB

2.4.5

1.4.3

24

KauecTBeHHEIS peaKki Ha HECOPraHNICCKUe
BCIICCTBA U HOHEI. KauectBeHnnsie peakunu
OpPraHuv4eCKux CO€,Z[I/IH€HI/II71

25.1

414,
415

25

[IpaBmna paboTsI B TabOpaTOpUH.
JlaGoparopHas nocya u 060pyoOBaHUE.
[TpaBuia 6e30macHOCTH P paboTe ¢
€/IKUMH, TOPIOYUMH ¥ TOKCUUHBIMU
BEILIECTBAMH, CPEJICTBAMH OBITOBOI XMMHH.
HayuHble MeTO/IbI UCCIIEIOBAHNUS
XMMHYECKHX BEIIECTB U MPEBPaIleHHUH.
Merto/ibl pa3aeneHus cMecei 1 OUMCTKI
BeecTB. [IoHsATHE 0 MeTa/UTyprum: o01He
croco0bl noyueHust Merayuios. O0mue
Hay4YHbIC ITPUHINIBI XUMHUYECKOTO
MPOM3BOJICTBA (Ha ITPUMeEpE MPOMBIIIIEHHOTO
MOJYYCHHSI aMMHaKa, CEpHON KHCIIOTBI,
MeTaHoua). XUMHUYECKOe 3arpsisHeHHe
OKpYKaIOIIeH Cpebl U ero MOCIeICTBHUSI.
[TpupoHbIe UCTOYHHUKH YTIIEBOIOPOJIOB, UX
nepepaboTka. BeicokomonexysipHbIe
coenvHeHus. Peakuny noauMepusanuu u
nosmkoHaeHcanuu. Iloaumepsl.
ITracTMacchl, BOJIOKHA, KAYUyKH

1.3.2,1.3.3, 1.3.4,
224

411,
4.1.2,
421,
4.2.2,
4.2.3,
424,
425

26

PacuéTrl ¢ HCcnobp30BaHNuEM IMOHATHN
«PAaCTBOPUMOCTb», «KMAaCCOBasi NOJIsL

2.5.2

431
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Ne
3aJaHusA

Yposensb
CJI0KHOCTH

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

3alaHus

BEILIECTBA B PACTBOPEN
Pacuérer TeroBoro agdexra (1o
TEPMOXMMHYECKUM YPaBHEHUSIM)

Pacu€rel Macchl BenecTBa Wi 00bEMa ra3on
10 U3BECTHOMY KOJINYECTBY BEIIECTBa, Macce
WM 00BbEMY OJTHOTO U3 Y4aCTBYIOLIHX B 433
peakiuu BenecTB. Pacu€rel MmaccoBoit uimu 252 4.3l8'
00BEMHOM JOMH BEIXO/A MMPOAYKTA PEAKITHH - 4' 3' 9’
OT TEOPETUYECKH BO3MOXKHOI0. Pacuérsl -
MacCOBOM J0H (Macchl) XUMHYECKOTO
COCJIITHEHUS B CMECH

27 b 2.5.2 434

28 b

Yactp 2
Pacuérel ¢ ucnosib30BaHUEM TTOHATUIH
«PacTBOPUMOCTBY», «MACCOBasi JI0JIS
BEILIECTBA B pacTBOpe». PacuéTel Macchl
(00bEMa, KoNMYecTBa BEIECTBA) IPOAYKTOB
peakinu, €CIiu OJJHO U3 BEIIECTB IaHO B 431,
n30bITKe (MMeeT mpuMecH). PacdéTer Macch 252 4.3.5,
(00BéMa, KONMYIEeCTBA BEIIECTBA) IIPOTYKTa - 4.3.6,
PEaKIHu, eCIH OTHO U3 BEIIECTB JaHO B BHIIE 4.3.9
pacTBopa C onpenenéHHON MaccoBOM oyel
pacTBOpEHHOTO BemecTBa. PacuéTsl
MacCOBOM J0H (MacChl) XUMHUYECKOTO
COEIMHEHUS B CMECH

34 B

Ha pucynke 2 mpencraBieHsl gaHHbIe 1Mo 3amaHusM (%), ypoBeHb
BBITIOJTHEHHS KOTOPBIX HE MPEOJI0Jie]] MUHUMAIbHBIM Topor. KpacHoit nuHuein
OTpa)K€H MHUHUMAIBHBIA TOPOT BBHITIOJHEHUS I KaKIOTO YPOBHS CJIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHi — 10%.

100
90
80
70
60
50

4 ———————
3
2
1 —
0
2 3 4 5 10 11 13 17 18 25 26 27 28 12 14 24 34

M basoBbIlt 41,09 58,40 39,79 5891 59,17 48,32 58,14 28,42 30,75 43,41 50,39 59,69 29,72

MpPOLEHT BbINOHEHUA
o O O

o

M NOBbILWEHHbIN 30,23 37,08 34,11

BbICOKUI 5,23

Homepa 3agaHui

Pucynok 2. 3aganus, mo KOTOPbIM YYaCTHUKH HE TIPEO0JIETN
MHWHUMAJIbHBIN [TIOPOT

AHanu3 pe3ynbTaToB YYaCTHUKOB M TUIIOB 33JaHUM, NIOMABIIUX B IEPEUYCHb
(Tabn. 2, puc. 2), mokaszaji, YTO Ha JOCTATOYHO HU3KOM YPOBHE BBIITYCKHUKAMHU
OCBOEHBI:



® DJJIEMEHTHl  COJEpKaHMs  3aJaHuii  0a3oBoro  ypoBHsS  Ne3
(OnekrpoorpunareabHocTh), NeS (Kiaccubukanus HEOpraHMYECKHUX BEIIECTB),
Nel0 (Knaccuduxanus oprannyeckux Bemects), Nel3 (XapakTepHble XUMUYECKUE
CBOMCTBA a30TCOJEpXKAIIUX OpraHuueckux coeauHeHuit), Ne27 (Pacuétsl
TETUIOBOTO AP ekTa (110 TS PMOXUMHUECKUM YPABHEHUSM);

® DJIEMEHTHl COJEpKaHWS 3aJaHUsl NOBBILIEHHOTO ypoBHA Nel4
(XapakTepHble XUMHUUECKUE CBOMCTBA YTJIICBOI0POIOB).

Takxke B XOJ€ aHanu3a pe3yJbTaTOB YYaCTHUKOB M THUIOB 3aJaHHM,
MOMNAaBIIUX B MepedeHb (Taldin. 2, puc. 2), ObLIM BBISBICHBI CIEIYIONINE YACTHHIC
3aTPYJHEHHS YYACTHUKOB SK3aMEHa!

Broimonnenue 3amganus Ne2 tpeOGyer moHumanus cMmeicna llepuoanyeckoro
3akoHa [[.I. MeHeneeBa M UCIOIB30BaHUS €0 JUIsl KAUECTBEHHOIO aHANIW3a U
00OCHOBaHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB M WX COCIUHEHUH, CHOPMUPOBAHHOCTH YMEHUS
ONpENENATh BaJEHTHOCTh XHMHYECKOrO 3JIEMEHTAa [0 €ro IOJIOKEHHIO B
[Teproanueckoit cucreme xuMuaeckux 3nemenToB .M. Menaeneena.

Brimonuenne 3aganust Ned mpeanosiaraet 3HaHUE TUIOB KPUCTAJUIMYECKUX
pEIIETOK M BUJIOB XUMUYECKUX CBs3eil. OOpaTuM Takke BHUMAaHHE U Ha YPOBEHb
c(hOpMUPOBAHHOCTU YUTATEIHCKOW TPAMOTHOCTH 3K3aMEHYEMBIX, BBITOJIHIBIINX
3TO 3a7aHve. B ycloBHMM 3amaHusl yKa3aHbl JIBa IPU3HAKA, MO KOTOPHIM
HEO0OXOAMMO CJeNaTh MPaBUWIbHBIN BEIOODP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
3TO BHUMAHHUE.

Bemonuas 3amanme Nell, BBINYCKHHKHA JI€MOHCTPHPOBAIA HE3HAHUE
MOHSATUSI «KTOMOJIOTH» U MYyTaJIUCh B TPUBUAIBHBIX U CUCTEMATUYECKUX HA3BAHUAX
BEILECTB.

OTpunaTenbHbI pe3yabTaT BHITOIHEHUS 3agaHusi Nel2 CBHAETENBCTBYET O
TOM, YTO OJJIEMEHTHI COJEpKaHUS Kypca OpPraHUYeCKOl XHUMHH YCBOCHBI
BBITYCKHUKAMU  HECKOJIBKO  XyXe€, YeM DJJEMEHTBl COJAEpKaHUS  Kypca
HEOpPraHUYeCKOM XuMHM. [Ipu BBIMOJIHEHUH OTOro 3aJaHusi SK3aMEHYEMbIM
HEOOXO0AMMO OBUIO TPUMEHUTh 3HAHMUS O CBOWCTBAX KOHKPETHBIX BEIIECTB,
NpUHAAJIEKAIIMX K Pa3HbIM KJIaccam. DTO O3HAYAET, YTO HEOOXOJMMO YUUTHIBAThH
CBOMCTBa BEUIECTB C TOYKM 3PEHUS HAIWYUSA TOW WM MHOW (YHKIHMOHAIBHOU
IpyIIbl WIK CBSI3€M, HE IIyTas, HANpUMeEp, pEeaKUUUd TaJOT€HAIIKAaHOB CO
CIIUPTOBBIM U BOJHBIM PACTBOPOM IIIEJIOUH.

Boimonuss 3aganue Nel4, BBINYCKHUKY MTyTaldd paguKaibl METUI U 3THIIL.

Kak w B mponuioM romay, SK3aMEHyeMble TMOKa3ajaun Oojiee HU3KUC
pe3yJbTaThl BBIMOJHEHUS 3aJlaHUN C MOPAIKOBBIMM HoMmepamu 17, 18, 24, 25.
Onpenenéunpie 3aTpyaHeHus BbI3BamM 3amgaHust Nel7, Ne 18, mposepstomiue
chOpMUPOBAHHOCTh ~ YMEHUU  KJIACCUPUIMPOBATH  XMUMHUYECKHE  PEaKIUU
OpPraHUYeCKOM XHMMHUHU TIO PA3IUYHBIM KJIACCU(PUKAITMOHHBIM TPUHIUIIAM, B
KOTOPOM BBIITYCKHUKH, BEPOSITHO, HE YYHUTBHIBAIM HEOOPATHMOCTh pEeaKIuil
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rOpEHUs.

Pewas 3aganue No24, MHOrWe BBITYCKHUKHM IOKa3aJld HE3HAHHE CBOMCTB
METaJIOB.

Boimmonusisi 3amanue Ne25, BBIMYCKHUKM TOKa3ajdd clladble 3HAHUA TI0
IPUMEHEHUIO OPraHUYECKHUX BEIIECTB, YTO FTOBOPUT O HE3HAHUM OOLIMX HAyUYHBIX
IIPUHIUIIOB XMMHUYECKOTO ITPOU3BOJACTBA, B YAaCTHOCTH AalleTHJIEHA M CJIOXKHBIX
3(upoB.

Pe3ynbrarhl pemeHuss pacu€THBIX 3a/1a4 6a30BOro ypoBHs cioxkHOCTU Ne26,
No27, No28 moka3bIBalOT, UYTO HEKOTOPBIE IK3aAMEHYEMBIE CO CIa00il MOArOTOBKOM
OBIIAJICNIM JIUIIb YMEHUSIMU BBIIOJMHATH pPAacu€Thl TemioBoro s¢dekra (Imo
TEPMOXUMHUYECKUM ypaBHEHUsIM) — Ne27. A BOT yMEHUSIMH TNIPUMEHATH IOHSTHE
«MaccoBasi J0Jsl BEIIECTBA B pAcTBOPE» M YUUTHIBATh COOTHOILEHHE BEILECTB,
YUYaCTBYIOIIMX B PEaKLMH, HEAOCTATOYHO, KaK, HAIIpUMEp, IPU BBIIIOJIHEHUH 3a/1aHUH
Ne26, No28. Otu 6a3oBble yMEHMsI BO B3aMMOCBSI3U HEOOXOAMMO TAKXKE NMPUMEHUTD
IIPY PELIEHUH 337a4 BBICOKOTO YpOBHsI C0KHOCTH Ne33, Ne34 B yactu 2.

3amaHuss 4YacTM 2 C  pa3BEPHYTBIM OTBETOM MMEKOT CBOEH LEJBIO
mudepeHnranno HanboJiee MOATOTOBIEHHBIX OOYYaIOIIHUXCAd U UMEIOT CaMylo
BBICOKYIO (D PepeHIUpyIONIyI0 CIOCOOHOCTh. BBINMOMHUTH 3aJaHHE BBICOKOTO
YPOBHSL CJIO)KHOCTHM Ha MaKCHUMaJIbHbIM Oamn ynaércs TonbKo Haubosee
MOJATOTOBJIEHHBIM OOYyYaloIIMMCS, Y KOTOPBIX HApALY C XOpOIIEH XUMHUYECKOH
NOJrOTOBKOM Xopomio chopMHUpOoBaHa MaTeMaTudeckass TpaMOTHOCTb. llpu
pemiennn 3aaanus Ne34 TpeOOBaOCh NMPUMEHUTH MEXKIPEIMETHBIE YMEHHS I10
BBISIBJICHUIO MaT€MAaTUYECKOM 3aBUCUMOCTH MEXIY 3aJaHHBIMU (U3NYECKUMU
BEJIMYMHAMU M COCTABJICHUID MaTeMaTUYECKOTO YpaBHEHUS U1 IIOHMCKa
HEHU3BECTHOW BEJIMYMHBI.

/Inarnocruyeckasi padora

B nensix moaroroBku oOydaromuxcsi M IENarormyeckoro coooOlecTBa K
clade rocyJapCTBEHHOM UTOIOBOM aTTeCTallUU 10 00pa30BaTEIbHBIM IPOrpaMMam
cpennero obmiero oOpaszoBanus B Ilpumopckom kpae B 2023 romy PI'BHY
«DenepanbHbIN WHCTUTYT [Ie1arOrnYeCcKux U3MEPEHUI» IIPOBEII
JUArHOCTMYECKYI0 paboTy MO XUMUUM Ha TeppuTopuu JlalbHEBOCTOYHOTO
dbenepabHOTO OKpyTa.

B tabmuue 3 mnpencTaBieHbl JAaHHBIE 10 KOJHMYECTBY YYaCTHUKOB,
IIpYHUMaBIIMX ydactue B JIP.

Tabnuna 3. KonmnyectBo yuactHukoB J[P nmo xumuun

KonunuectBo yuactukos EI'D % ot oOmiero yucna
1o y4eOHOMY IpeaMETY YYaCTHUKOB B PETHOHE
BnaguBocTOKCKHMIT TOPOJICKOM OKPYT 264 29,9

ATE




Ha pucynke 3 mnpencrtaBieHbl OCHOBHbIE pe3ynbTarbl /[P mo xumum BO
BrnaguBoctokckom ropojckom okpyre. B 2023 rogy B OO MyHHIIUTNIanUTETa HE
OBLJIO BBITYCKHUKOB, HAOpaBIINX MaKCUMAJIbHBINA Oasl.

100
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40
20

56,82
42,05

1,14
0

H He 3auyTeHO M 3a4YTeHO < 80% oT max
Pucynoxk 3. OcHoBHbIe pe3ynbTarsl AP o xumuu

Ha pucynke 4 mnpencraBlieHO pacnpeleieHue MEpPBUYHBIX OaloB 1O
MYHULUIATUTETY IO KOJIMYECTBY YYACTHUKOB.
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PI/ICYHOK 4. Pacnpe,ueneHHe IICPBHUYHBIX 0aJIJI0B MO XUMHUU

B tabnumie 4 mpencraBieHbl 3aMaHUS M0 XUMHUH, B3BEIICHHBIA MPOICHT
BBHITIOJTHEHHUSI KOTOPBIX BO BaIMBOCTOKCKOM TOPOJCKOM OKpYyre HE IMPEeoJI0iel
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 BHJE, TO MHHUMAJbHBIA TIOPOT BBITIOJHCHUS JUISI JAHHBIX
00BEIMHEHHBIX 3aJaHUI B3AT KaK BeICOKHUI — 10%.

Tabnuua 4. 3aganust 10 XMMHUHU, TTO KOTOPBIM BBITYCKHUKHU
HE [IPE0A0JIEIN MUHUMAJIbHBIN TIOPOT

® =
= 2 = ®
= =2 =
< @ gE Kon
= | 2 < 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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Ne 3ananusa

Yposensn
CJI0KHOCTH

3aJaHusA

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Kon
K9C

KT

COEIMHEHUH 10 NMEPHOAM H IPyTINaM.

Ob6mas xapakrepuctaka MetamuioB IA—IIIA rpymm B cBsi3U ¢ UX
oJIokeHHeEM B [leproandecKkoil CHCTEME XMMUYECKHX 3IIEMEHTOB
J.1. MeHnzneneeBa 1 0COOCHHOCTSMH CTPOSHUS HX aTOMOB.
XapakTepuCcTHKa NePEXOIHBIX TEMEHTOB — ME/IH, LIMHKA, XpOoMa,
xKeJie3a — 0 UX MosiokeHuto B [leproandeckoil cucteMe XUMHYECKUX
anemenToB /I.11. MeHnneneeBa 1 0COOEHHOCTSIM CTPOCHUS UX aTOMOB.
O0mas xapaktepuctika HemeTauioB [VA—VIIA rpymm B cBsi3u ¢ ux
nojsioxkeHueM B [leproandeckoit cucteMe XMMUYECKHUX I€MEHTOB
J.M. MeHzeneeBa u 0COOCHHOCTSIMU CTPOEHHSI UX ATOMOB

1.2.2,
1.2.3,
124

24.1,
23.1

3HeKTpOOTpI/IHaTeJ'H)HOCTI>. CreleHb OKHCIICHHS U BAJICHTHOCTD
XNUMHUYCCKHUX 3JICMCHTOB

132

1.1.1,
2.2.1

KoBaneHnTHas XUMHU9ecKast CBS3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBI
oOpazoBanust. XapaKTEpPUCTUKH KOBAJICHTHOH CBA3H (HOIAPHOCTD U
sHeprus cBsi3u). MloHHas cBs3b. MeTaumdeckas cBsi3b. BomoponHas
CBSI3b.

BermecTBa MOJICKYIIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHHs. Tun
KPHUCTAJUTNYECKOH PenIéTKH. 3aBUCHMOCTD CBOHCTB BEIIECTB OT UX
COCTaBa U CTPOEHHUS

1.3.1,
133

2.2.2,
2.4.2,
243

Krnaccudukanus opranndeckux enecTs. HomeHkiatypa
OpPraHMYECKHX BEUICCTB (TpUBHAIbHAS U MEXKTYHAPOIHAS)

3.3

2.2.6

Teopus cTpOeHHs OPTraHUUYECKUX COETMHEHHIM: TOMOJIOTHS U U30MEepus
(cTpykTypHas ¥ MpoCTpaHCTBEHHAsI). B3aMHOE BIMSIHIE aTOMOB B
MOJIEKYaXx.

Tumel cBsi3eii B MOJICKYJIaX OPraHMYECKHUX BEIISCTB. | nOpuan3aius
ATOMHBIX opOuTanel yriepona. Pagukan. @yHKIIMOHATBHAS TPYIITA

3.1,32

1.2.1,
2.2.2,
2.2.3,
2.2.7

XapakTepHbIe XUMIYECKHE CBOMCTBA YIIICBOAOPOIOB: alIKaHOB,
[UKJI0aJIKAHOB, AJIKCHOB, TUECHOB, AIKHHOB, apOMAaTHYECKUX YIIICBOIO-
pozoB (6eH3051a ¥ TOMOJIOTOB OEH30J1a, CTUPOIIA).

OCHOBHBIE CTIOCOOHI MOTyYEHHS YTIEBOAOPOAOB (B JabOpaTopun).
XapakTepHble XUMHYECKHE CBOMCTBA MPEACIIBHBIX OJJHOATOMHBIX U
MHOT0AaTOMHBIX CIIUPTOB, (heHOIa.

XapaxTepHble XUMUYECKHE CBOWCTBA aJIbJIETH/IOB, TIPEIENIbHBIX
KapOOHOBBIX KUCJIOT, CII0KHBIX 3(DUPOB.

OCHOBHBIE CIIOCOOBI TTOJIYYEHHUS KHCIOPOJICOICPKALIMX OPraHUIECKUX
coenHeHui (B mabopaTtopun)

3.4, 3.5,
3.6,4.1.7,
418

1.3.4,
2.3.4,
2.4.4,
25.1

XapakTepHble XUMUYECKHUE CBOMCTBA a30TCOACPKAIINX OPTaHUUECKUX
COEQUHEHNI: AMUHOB 1 aMHUHOKHUCIIOT. BaskHeIne crocoOn!
MOJIy4Y€HUs aMUHOB U aMUHOKHUCIIOT.

Buomorndeckn BakHBIC BEIIECTBA: KHUPHI, YTIIEBOIBI (MOHOCAXAPHIH,
JIFICaxapuIbl, IOJIMCAXAPHIEI), OSKH

3.7,3.8

234

XapakTepHble XUMHYECKHE CBOMCTBA YIIICBOAOPOJIOB: AJIKAHOB,
LIMKJIOAJIKAHOB, AJIKEHOB, INCHOB, AIKWHOB, apDOMATHYECKUX
YTIEBOIOPOAOB (OSH30Ia M TOMOJIOTOB O€H3071a, CTHPOJIA).
Baxneiimme crioco0BI TOXyYeHUs YTICBOAOPOAOB. MIOHHEIH (TIpaBHIIO
B.B. MapkoBHHKOBA) U paUKaIbHBIE MEXAHU3MbI PEaKIUit

B OPraHUYECKON XUMHH

34,417

2.3.4,
24.4

10

XapakTepHble XHMUYECKHE CBOWCTBA MPEETbHBIX OJTHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, PEHOIA, aTbIETHI0B, KAPOOHOBBIX KHUCIIOT,
CIOXHBIX 3QupoB. BakHelme crnocoObl MOITyIeHUs
KHUCIIOPOJICOACPKAMUX OPTaHUIECKUX COSTMHEHUI

3.5, 3.6,
418

234

YacTtb 2

YcraHoBIICHHE MOJICKYJISIPHOM M CTPYKTYpPHOH (hopMyJ1 BenecTBa

4.3.7

2.5.2




Ha pucynke 5 mnpencraBieHel naHHble 10 3amaHusiM (%), ypoBeHb
BBIIIOJIHEHNS KOTOPBIX HE MPEOJOJIEN]l MUHHUMAIbHBIM nopor. KpacHou nuHuen
OTPaXEH MHMHHMMAJIBHBIN MOPOT BBINOJHEHUS I KaXZOTO0 YPOBHS CIIOXKHOCTH:
0a3oBbIii — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.

100
90
§ 80
T 70
¢ 60
3 50
c
= 40
; : I I I
T 20 I
(O]
= 10
o
Q 0
= 1 2 3 4 5 6 8 7 9 10 13
H ba3oBbIi 52,00 45,00 38,00 40,00 54,00 35,00 32,00

NOBbIWEHHbIN 20,70 16,50 23,50
BbICOKWUI 5,00

Homepa 3agaHnit

PI/ICYHOK 5. 3aﬂaHI/IH, I1I0 KOTOPBIM YYAaCTHHUKH HC IIPCOAOJICIIN

MUHUMAaJIbHBIN Imopor

AHanu3 pe3yiabTaToOB YYaCTHUKOB U TUIIOB 3aJIaHUH, TTOMABIINX B IIEPEUYCHb
(Tabu. 4, puc. 5), mokaszaj, 4YTO YYaCTHHKH HE TIPEOI0JIeIN MUHUMAJIbHBIN ITOPOT B
11 u3 13 3anganuii JIP. Hwke B Tabnuiie 5 mpeacTaBieH coaepiKaTelbHbBIN aHAIN3

3aganun J[P.

Ta6nuna 5. CoaeprkareybHbI aHAIU3 BBITIOHEHU 3aganuii [P mo xumuu

Kparkas xapakrepucTuka
3agaHus

OcHOBHbIE 3aTPyIHEHUS
yyacTHukoB JIP

Bo3moxkHbIe IPUYHHBI
3aTpyaHeHuil

UHGOPpMAYUSL NO KAAHCOOMY 3A0AHUIO C KDATNKUM

omeemom

3ananue 1. [lanHoe 3amaHue
TpeOyeT 3HAHUI O CTPOCHUH aTOMa.

HpI/I BBIIIOJIHECHHUHM J3TOro 3aaaHHsA
OK3dMEHYEMbIC HEC Yy4YJIH, 4YTO B
3aJITaHuN ObLI 3aaH BOIIPpOC O
KaTHOHAaX, a HC O 3JICMCHTC.

[IyraroT nousTUs

3aganme 2.  3aKOHOMEPHOCTH
U3MEHEHHUS XUMHYECKHUX CBOWCTB
3JIEMEHTOB M HUX COCIUHEHHUM I10
NEpPUOoJaM U rpymmnaM.

VYuamuecs pacrnoJiarajiy 3JIEMEHTbI
HEC B MNOPAAKE YMCHBUICHHA, a4 B
HOPSAJIKE YBEJIUYEHUS CBOWCTB.

HeBHuMarensHOCTb Ipu
IPOYTEHUH 3aJ1aHUS

3aganme 3. 3aganue Tpebyer
3HAaHUM O CTENEHSX OKHCICHUS
JJIEMEHTOB, OMpeJeleHHe HX 110
tabnuue MeHzeneena.

IIpu BeImMONHEHHMH 3amaHus 3
HEKOTOpbIE Y4alllhecs HCIbITaIH
TPYIHOCTH  TIPH  BBINOJIHEHUH

MAaTEMAaTUICCKUX PACUYCTOB

Cra0ble BEIYUCIUTENLHBIE HABLIKH

3ananue 4. 3agaHue HaNpPaBJICHO

HpI/I BBIIIOJTHCHHUH 3aJlaHUs MHOTI'MC

HeBHMMAaTEIEHOCTD npu

Ha 3HaHME TUINOB XHMHYECKHX | ydaluecs HE YUIH | IPOYTEHUH 3aJaHUS
cBs3ei u KPHUCTaJNINYECKUX | JBOMCTBEHHOCTh JAHHOTO BOIPOCA.
peleTox W, COOTBETCTBEHHO, BBHIOMpAIH
BEIIECTBA,  YYUTHIBAs  TOJIBKO
pEIIETKY WU TOJIBKO TUI CBSI3U.
3aganne 5. 3ananue HampasieHo | Ilpu BBINOJIHEHUH nanHoro | Crnabble MeTarpeaMETHBIE HaBBIKH
Ha 3HAaHHE KIaccu(UKaUy | 3aJlaHAg ~ HEKOTOpble  ydammecs | (aHamms, KIaccuuKanus,
OpPTaHWYECKHUX COCTUHEHHUH. MOKa3aIu HE3HaHHWE | COIOCTABJICHNE)
(hYHKIIMOHAIIBHBIX rpynn
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Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE NPUYNHBI
3ajaHus y4acTHUKOB /[P 3aTpyAHeHU

OpPTaHUYECKUX COCTUHEHUI.
3apanue 6. 3ananue HampasieHo | [Ipm BemonHenun 3ajganus He | CnaOble mpeamerneile YY]I, He

Ha 3HAHHWEC IOHSITUM TOMOJOTH H ywiu, 4qTo apoMaTHYICCKUEC OTpaGOTaHLI 9JICMCHTBI
HU30MCEPLI B OpFaHH‘{eCKOﬁ XHUMHH. AIBACTUABL ABJIAIOTCA OTACIBHBIM | COACPIKAHHA: TOMOJIOTH U U30MEPHbL
rOMOJIOTUYCCKUM  psAAOM W HC | B OpFaHH‘{eCKOﬁ XHUMHH.
SBJIIAOTCA MpeACTaBUTCIIAMUA

MIpeeIbHBIX AJTBIACTHIOB.
3aganmne 7. 3amanme HampaeieHo | HeBepHO MIPUMEHUIIN 3HaHug | HepocraTouHoe 3HAHUE CBOWCTB

Ha CpaBHEHHUE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKHUX COCIUHEHMM.
YIJIEBOAOPOJOB U | COeIUHEHUI.
KHCJIOPOACOIEPIKAIINX

OpPraHMYeCKUX COCAUHEHUH.
3aganue 8. Hanpasieno Ha 3Hanne | HesepHo  mpumeHmnm — 3HaHWA | [Ipy BEIIONHEHWH STOTO 3aJaHUS

CBOWCTB aMUHOB. CBOWCTB a30TCOJIEP>KAINX | BBITYCKHUKHU MOoKa3aau
OpraHUYECKUX COCTUHEHHM. HEJIOCTAaTOYHOE 3HAHHE CBOICTB

a30TCOJIEPXKAINX  OPraHUYECKUX
COCJIMHEHUH.

3aganme 9. 3aganue Tpebyer | OmubOku JIOTTYIIEHBI B | DK3aMeHyeMbIe HEJI0CTaTOYHO

3HaHME CBOMCTB BCEX KJACCOB | MPEBPAIlEHUU OJHUX XHMUYECKUX | 3HAIOT CBOHCTBA apOMaTHUYECKHX

YTIEBOJAOPOIOB. BEIIECTB B IPYyTHE. YIJIEBOIOPOJIOB, & TAKXKE YCIOBHUS
TIPOBEICHUS HEKOTOPBIX
XUMUYECKHX PEaKITH.

3aganne 10. 3aganne HampaeieHo | OmmOKu JOTTYIIEHbI B | HenocratouHoe 3HaHHE CBOWCTB

Ha TMPOBEPKY 3HAHWH XMUMHYECKHUX | IMPEBPAIICHUH OJHUX XHMHYECKUX | CIUPTOB M KAPOOHOBBIX KHCIOT, a

CBOWCTB KHCJIOPOACOIEPIKAIIUX | BEIICCTB B IPYTHUE. TakKe HE VUIH HalpaBICHHE

OpPTaHUYECKHUX COCTUHCHHUH. peakmuu B 3aBHCUMOCTH  OT
KaTajau3aTopa.

UHpOpMAYUSL NO KAICOOMY 3A0AHUIO C PA3ZBEPHYMBIM OMNEEMOM

3aganme 13. PacuerHas 3agaua Ha | OmmoOKu JIOTTYIIEHbI Npu | YUYEHUKH NOKa3aJld HEAOCTaTOUHBIE

BBIBOJ] (OPMYJIBI OPraHWYECKOTrO | BBIMOJHCHUH PACUYCTOB MO JAHHBIM | 3HAHUS 110 BBIMOJHCHHIO PACUCTOB

COCJTUHEHUS o MPOJYKTaM | 3aJauu. [0 JaHHBIM 3aJ]aud, HEyMeHHe

TOpeHwUsl. COCTaBJIATh CTPYKTYPHYIO (OPMYITY

10 BBIBEJIEHHOE MOJICKYJIIPHOM.

BbIBOABI U peKOMEHIAIUU

AHanu3 MaTepuargoB TPOBENEHMS OLEHOYHBIX MPOLEIyp MOKa3al
NEpPEUYCHb DJIEMEHTOB COJIEpKaHUs / YMEHHMM U BHUJIOB JIEATEIbHOCTH, YCBOCHHE
KOTOPBIX BCEMH IIKOJIbHUKAMHU PErHOHA B IIEJIOM MOYKHO CUMTATh JOCTaTOUYHBIM:

1. HaszpiBaThb  W3y4YeHHBIE  BEIIECTBA 1O  TPUBUAJIBHOU WU
MEXIYHApOJHOW HOMEHKJIATYpE.

2. Omnpenensats/kKiaccUPUIIMPOBATh: BaJICHTHOCTh, CTEMEHb OKHCICHUS
XUMHYECKHUX 3JIEMEHTOB, 3apsA/bl MOHOB, XapakTep CpeAbl BOAHBIX PacTBOPOB
BEILECTB; OKHUCIUTENIb M BOCCTAHOBHUTENIb; MPUHAIICKHOCTh BELIECTB K
pa3IMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTaHMYECKUX COCIUHEHUI.

3. XapakTepuszoBaTh: S-, P- W d-2JIEMEHTHI MO WX TOJOXKCHUIO B
Ilepuonnueckon cucreme .M. Menaeneesa; CymHOCTh H3YYEHHBIX BHUJIOB
XUMUYECKUX PEAKIUI: AJIEKTPOIUTHUYECKOMN AUCCOLMAIMU, HOHHOTO 0OMeHa.

4. TIpoBOAUTH BBIUMUCIECHHUS MO TEPMOXUMUYECKUM YPABHEHUSM.

5. OOyuaromuecs MOHUMAIOT CMBICI TaKUX BAXKHEHIIHUX TOHITHM, Kak
TUAPOJIA3 U JEKTPOSU3 (BBIAEIAIOT UX XapaKTepHbIe MPU3HAKH).

10



AHaJIN3 MarepuagoB NPOBEAECHUS OLEHOYHBIX MPOLEAYp NMOKa3ajd NEepeyYEHb
AJIIEMEHTOB COZEpKaHUsS / YMEHUW W BUAOB JEATEILHOCTH, YCBOCHHUE KOTOPBIX
BCEMU IIKOJIBHUKAMU PETHUOHA, IIKOJBHUKAMHU C Pa3HbIM YPOBHEM IOATOTOBKHU
HEJIb3 CUUTATh JIOCTATOYHBIM:

1. HaspiBaThb BHUJ XHUMHUYECKHUX CBSI3€il B COCOUHEHUSAX U THII
KPUCTAJUIMYECKON PEIMIETKHU; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, TOMOJOTH
U U30MEDBI.

2. KmaccupunupoBaTb XUMHYECKHE pEAaKIUM B HEOPraHUYECKOW W
OpraHUYeCcKOW XUMHU (10 BCEM M3BECTHBIM KJIACCU(DUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHUUYECKUE CBOMCTBA MPOCTHIX BEHIECTB —
METAJLIOB M HEMETAJIJIOB; OOIMMEe XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMUYECKUX COCIUHEHHM, CBOMCTBA OTIECJIBHBIX NPEACTABUTEICH 3STUX
KJIAaCCOB, CTPOCHUE W XUMHUYECKHME CBOMCTBA M3YUYEHHBIX OPraHUYECKUX
COCIMHECHU.

4. OOBACHATH 3aBUCHUMOCTh CBOWCTB XUMHYECKHUX DJJIEMEHTOB U UX
COCIMHEHWM OT mNoJokeHus diemeHta B Ilepuoamueckonn cucteme JI.U.
MenpaeneeBa; mnpupoay  XUMHUUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOM,
METANINYECKON, BOJOPOJIHOW); 3aBUCUMOCTh CBOWCTB HEOPTraHMYECKUX U
OpPraHUYECKHX BEHIECTB OT HUX COCTaBa U CTPOCHUA; BIUSHUE PAIAYHBIX
(GbakTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKIMM W Ha CMEIICHHE XHUMHYECKOTrO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH HKCHEPUMEHT o MIOJIYYEHUIO 51
PACIO3HABAHHUIO BAXKHEWIINX HEOPTAaHWYECKUX M OPraHUYECKUX COCAUHECHUHN C
y4€TOM MPUOOPETEHHBIX 3HAHUH O MpaBHIax O€30MacHOM paboThI C BEIIECTBAMU B
71a00paTOpPUU U B OBITY; BEIYUCIICHUS 110 XUMUYECKUM (DOpPMYJIaM U YpaBHEHUSIM.

Ha ocHOBe BBISBIECHHBIX TUMUYHBIX 3aTPyAHEHUM U OMIMOOK OBLIN
chOpMyIUPOBAHBI CIEAYIONINE APECHBIE PEKOMEHIAIIH.

PexkomMenaanuu 1o COBEPIICHCTBOBAHUIO MNPENOJABAHUA XMMHHM IS Bcex
o0yJarmmnxcs

a) YuurejasaM, METOAUYECCKUM 00beAMHEHUAM YUHUTEICH

[{enenanpaBnennas paboTa Mo GOPMUPOBAHUIO YMEHUN:

- BBIACIATH B YCIIOBUU 3a1aHUs INIABHOE,

- YCTaHaBJIMBATh NPUYMHHO-CIECICTBEHHBIE CBA3U MEXIY OTIACIbHBIMU
AJIEMEHTaMU COJIepKaHus, B OCOOCHHOCTH B3aUMOCBSA3b COCTaBa, CTPOCHUS U
CBOMCTB BCIICCTB;

- BHUMATEJIbHO aHAJM3UPOBATh YCJIOBUA 3aJaHMs U BHIOMPATH aJ€KBATHYIO
IIOCJIEN0BATEIBLHOCTD JEHCTBUM.

OTu yMeHus (HOpMHUPYIOTCS CUCTEMaTHYECKH Ha MPOTSHXKEHUH BCETO IMKIIA
OOy4eHHMs] XUMHUHU MTPAKTUYECKHU HA KaXJIOM YpOKE.

OpHolt 13 BaxHENIINX GYHKIUN y4uTeNs Ha HAa4aJbHOM 3Tarlie MOATOTOBKH
ABJIIETCS] pa3bICHEHHE O0YyYarolMMCsl MPUHIMUIIOB 0TOOpa M moctpoeHuss KNUM.
JIns  mpaBUIBHOTO TOHHUMAHMS TPEOOBAHMM, TPEIBABISIEMBIX K YPOBHIO
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MOJTOTOBKHU BBIMTYCKHUKOB MO XUMHUH, YUUTENb JOJDKEH HE TOJBKO UMETh YETKHE
MPEJCTABJICHUST O TMpPUMEPAX 3aJaHUM, BKJIIOUYCHHBIX B JIEMOHCTPAILMOHHBIN
BapUaHT TEKYIIEro rojia, HoO M OBITh 3HAKOM C cojiepkaHueM Koaudukaropa u
cnerupukarmmu KM EI'D mo xumMuu, BaKHEWIIEH COCTaBISIONICH KOTOPOM
SBJISIETCS OOOOIIECHHBIM IJIaH SK3aMEHAIMOHHOTO BapuaHTa. VIMEHHO He3HaHHe
COJIEp’)KaHHWE JIaHHOTO JIOKYMEHTa SBIIACTCS OJIHUM M3 OCHOBHBIX (PaKTOPOB,
MEIIAOMINX TMOJHOLEHHOMY IUIAHMPOBAHUIO MPOLECCa MOATOTOBKHA K 3K3aMEHY
KaK JJig y4uTens, Tak W 1 oOydaromuxcsa. Pesymaprater EI'D 2023 T
MIPOJIEMOHCTPUPOBATIN MPOOJEMBbI B TIOJTOTOBKE BBIITYCKHUKOB, OOYCIOBICHHBIC
MAaKCHUMaJIbHOW OPUEHTALIMEN MHOTMX W3 HHUX JIMIIb HA AJIEMEHTHI COACPKAHUS U
YMEHUS, KOHTPOJb KOTOPBIX MPEAYCMOTPEH 3aJaHUSIMU JIEMOHCTPAIMOHHOIO
BapuaHTa. llokazarenbHO, YTO JUIsl MPABMIIBHOTO MOHUMAHUS HA3HAYEHUSI TOTO
JOKYMEHTa €XKEeroJHO B HEro BKIUaeTrcs ciaeayrwomas ¢paza: «llpu
O3HAKOMJICHUHU C JEMOHCTPAIMOHHBIM BAPHUAHTOM KOHTPOJBHBIX U3MEPUTEIbHBIX
marepuanoB EI'D ciegyer umeTs B BHUIY, UTO 3a/JaHUs, BKIIOUYEHHBIE B HErO, HE
OXBaTBIBAIOT BCEX DJEMEHTOB COJICPKAHHUSA, KOTOpble OyayT HPOBEPSITHCA C
nomo1bto BapuantoB KM B 2023 r.»

OOy4yast IIKOJRHUKOB IpuUeMaM padOThl C  pPa3JUYHBIMH  TUIIAMH
KOHTPOJIMPYIOIIUX 3aJdaHui (C KpaTKUM OTBETOM M Pa3BEPHYTHIM OTBETOM),
HEO0OXOJIMMO 100MBAaThCS MOHUMAHUS TOTO, YTO YCIICIIHOE BBITIOJIHEHHUE JIFOOOTO
3aJIaHUS HEBO3MOXKHO 0€3 TIIATeIBbHOTO aHalM3a €ero YyCJIOBHS M BBIOOpa
aJeKBaTHOM IIOCJIEHOBATEIILHOCTH JeucTBUM. Ha kaknmom pdrame IIOATOTOBKHA K
AK3aMEHY HEO0OXOIMMO pa3BUBATh HABBIKM CMBICIOBOI'O YTCHHS, CTaBUThH IEPEl
oOydJaromuMucs MpoOJIEMHBIE BOMPOCH W MpeajiaraTh HECTaHIApPTHBIC 3aJaHUs,
KOTOpbIe OYIyT CHOCOOCTBOBATh AaKTUBHU3AIIMK MBICIUTEIbHBIX MPOIECCOB U
noOy>XJ1aTh K aKTUBHOMY IIOMCKY pelleHHus. BakHO He mpeajaraTb yYCHHUKY
TOTOBBIM QJITOPUTM, a MPUBETCTBOBATH COOCTBEHHYIO MOUCKOBYIO JESTEILHOCTD
y4amerocs, MNOOWIPSITh HECTAHAAPTHBIE TMOAXOAbl W HWHTEPECHBIE MBICIH.
OHOBPEMEHHO BaXKHBIM CTAHOBHTCS (DOPMHUpPOBAHHE y OOYYAIOIIUXCS YMCHHS
palMOHAIBHO MCIIOJB30BaTh BPEMS 4YEpPE3 TPECHUPOBKU B PEKUME PEATbHOIO
BPEMCHH, OTBEJCHHOTO Ha BBINOJHEHHE pabOThI ¢ OOJBIIMM KOJIMYCCTBOM
3a/IaHUH, KaKOBOU U SIBJISIETCS DK3aMeHaI[moHHas padota EI'D.

3agaHus 4dactu | sk3ameHanmoHHbIX BapuaHTOB EI'D mo xummm 2023 r.
CTaJIM TPOoAoLKeHHeM mpeoOpa3zoBanuii B KUM, npeanpuHsAThIX B MOCIEIHHUE
rojJibl ¥ HAMNPABJICHHBIX HA pEAU3aALHUI0 CUCTEMHO-ACSATEIBbHOCTHOIO MOIXO0MA.
NMeHHO OH JOJIKEH OMpeesisiTh METOAOJIOTHIO TTPENOJABaHNs XMMUM B IIKOJIE Ha
coBpeMeHHOM d3T1arne. He MeHee 3HaunMbIM acriekToM npu pazpadotrke KM craio
YCUJICHWE BHUMAaHUS KOHTPOJIIO CPOPMHUPOBAHHOCTH METANPEAMETHBIX YMEHUH,
3HAaHUW U yMEHUH, (GOPMHUPYEMBIX B paMKaX XUMHUYECKOTO IKCIIEPUMEHTA.

VYka3zanHble HarpasiieHHs coBepuieHcTBoBaHua KM mnepererarorcs u ¢
dbopMHpOBaHUEM D3JIEMEHTOB (PYHKIIMOHAIBHOW TPAMOTHOCTH: UYWTATEIHCKOMH,
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MaTEMaTU4YECKON U ECTECTBEHHOHAYYHOM.

Baxnoe mecTo B IpenofaBaHMM XHMMHUHU JOJDKHBI 3aHMMATh 3aJa4yu Ha
pacder Macchl BELIECTBA WM 00BbEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BbEMY OJHOIO M3 YyYacTBYIOIIMX B PEAKIMM BEIIECTB, TAK KaK 3TO
TPaJAMLMOHHBIA THUII PAcC4YeTOB, KOTOPBIA BXOAUT B MPOrpaMMy IO XUMHUHU
OCHOBHOH IIKOJIBI, a TAKXKE 3a/1a4y, IPEAyCMaTPUBAIOIINAE PACYET MAacCCOBOM WM
O00BEMHOM JOJM BBIXOAA MPOJYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO HIIH
MacCOBOM J0JM (Macchl) XUMUYECKOTO COEAMHEHNS B CMECH.

BaxHo HayuuTh AETEH NMPAaBWIBHO JAaBaTh OTBETHI HA PACUYETHBIE 3a/a4H,
KOTOpBI€ JIOJDKHBI OBITh TMPEACTAaBICHBl B BHJE UWCIOBBIX 3HAYCHHH C
OIIPE/IETICHHON CTENEHBI0 TOYHOCTU OKpYIiieHHs. OmuMOKN B OTBETAX TAKUX 3a/1ad
CBUJCTEILCTBYIOT HE TOJBKO O nepunurax B CHOPMUPOBAHHOCTH HIIEMEHTOB
MaTEeMaTUYeCKON TPaMOTHOCTH, HO M O HEJAOCTAaTOYHOW C(HOPMHPOBAHHOCTU
PETYJISTUBHBIX YHHUBEPCAJIBHBIX Y4Y€OHBIX [JEHCTBUA — YMEHHH Cle0BaTh
MHCTPYKIUSAM, ONPEAENSITh NOPAIOK ACHCTBUM, padOTaTh MO IJIaHYy.

HeoOxomumo ¢opmupoBaTh 0a30Bble MAaTEMaTUYECKUE MU 3JIEMEHTApHBIC
XUMHUYECKUe 3HaHus. Peub maer o0 ymeHusx paborarh ¢ kodpuUHMEHTaMu U
IPOBOAUTH MPOCTEMIINE apUPMETUUECKUE PACUETHI.

Jlnst BoCHOJIHEHHS MNPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpBIE PErYISPHO
BBI3BIBAIOT 3aTPYJHEHUS y O0y4YaIOIMUXCA U YYaCTHUKOB 3K3aMeHa, Mpejiaraercs
IIPOBECTHU CIICAYIOLINE MEPOIIPUSATHS:

1. OpranusoBaTh U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WIM B JUCTaHIIMOHHOM (opmate). Llenpo Takoro ceMuHapa OyJIer Kak
BOCIIOJIHEHHE  HEKOTOpPbIX MPEIMETHbIX JACPUUUTOB, TaK U  pPa3BUTHUE
ONPENEIIEHHBIX METaNpeIMETHBIX yMeHUN. CeMuHap MOXKHO OpPraHM30BaTh Kak
COpPEBHOBAaHHE KOMaHJ, KOTOPbIM TpeOyeTcsi BBINOJHUTH CIEAYIOLINE 3aJaHMsL:
BbIOpaTh OINpeAeNEHHblE XUMHYECKHE JJEMEHTHI, HMEIOIIMEe T€ WIM HHbIE
OCOOCHHOCTH CTPOEHHUS aTOMOB; PEUINTh KOMOMHUPOBAHHYIO PACUETHYIO 3aJauy;
YCTaHOBUTBH MOJIEKYJIIPHYIO M CTPYKTYPHYIO (DOpPMYITy OpraHHMYECKOro BEIIEeCTBA.
DopMyIMPOBKH 33aHUN COCTABIISIFOTCS TAKUM 00pa3oM, UTO BEPHOE BBIIIOJHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIEHTPAllMM BHUMAaHUS K TEKCTY 3aJlaHusl,
VCIIOJIb30BaHUs TEXHOJIOTUHA KPUTUYECKOTIO MBIILIJICHUS.

2. Oprann3oBaTh H TIPOBECTH ULHWKJI BEOMHApPOB i  BOCIOJHEHUS
npeaMeTHbx nedunuroB. K ydacTHio B MNOArOTOBKE BEOMHApOB MPUBJIEYD
yuuTened XUMHH 00pa30BaTENIbHBIX YUPEXKACHUH, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKME pe3ynbrarbl EI'D mo xumun. Temarnka 3THMX BEOMHApPOB BKJIIOYAET
BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPyIHEHUS Yy ydacTHUKOB EI'D,
HanpuMmep: «OnpeaensieM THN XUMHAYECKOW CBSI3M M THUIl KPUCTAIIMYECKOU
pemETKN BEUIECTB», « BaxHenIne XuMHUYECKue POU3BOJCTBA B Kypce XUMHMY,
«DKCIepUMEHTaJIbHOE pelICHUE 3a/lad Ha MICHTU(UKALNUIO BeecTBy», «Pemaem
pacuéTHyio 3a7audy», «AMQOTEepHbIE OKCUABI U TUIPOKCHUIBI, UX B3aUMOCBS3b C
JPYTUMU BEIECTBAMWY, «AMUHBI 1 aMUHOKHUCIIOTBDY.

3. IIpoBectn guarHoCTHYECKyl0 pabOTy, BKIIOUAIOLIYIO 3aJaHus T0
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oprannuyeckoit xumuu B popmare neppoit yactu KUM EI'D no xumuu.

4. PekoMeHIOBaTh  yYWTENSIM XUMUM  HPOWTH  KypChbl  MOBBILIEHUS
kBanupukanyu B Teuenne 2023-2024 yuebHoro roja.

0) MyHuIIMIIAJIbHBIM OPraHaM yIpaBJieHUusi 00pa3oBaHueM

- NPOBOAUTH MOHUTOPUHI YPOBHSI YCBOCHHS JJIEMEHTOB COAECPKAHUSA HA
BCEX ATalax U3y4eHHs] XUMUU;

- OpPraHM30BaTh MEXKIIKOJBHBIE 3aHATHUS Ul y4YalIUXCs M0 MOATOTOBKE K
roCyJapCTBEHHON UTOroBoW artectanuu. [Ipu 3TOM HEOOXOAMMO UCMHOJIB30BAThH
3aJlaHusl, KOTOPbIE COOTBETCTBYIOT KoAupuUKaTopy U cnenupukanuu EI'D;

- TPOBECTU KYypCHI MOBBIIICHUS KBAIU(PUKAINHU JJIsI YUUTENICH, ydammuecs
KOTOPBIX MOKa3ajdu HU3KkUi pesynbraTt EI'D;

- OpraHu3oBaTh OOYYarOIIME CEMUHAPBI MO OOMEHY ONBITOM MEXAY
mejaroraMu ¢ OONBIIMM  CTaXkeM, oOydaromuecss KOTOPBIX MOKa3bIBAIOT
CTaOUJIBHO BBICOKME PE3YJIbTATHl U MOJIOABIMU YUUTEISIMH;

- OpraHu30BaTh OOMEH OIMBITOM MEXAY IIKOJIaMU, 00yUYaroImecs KOTOPhIX
ITOKA3bIBAIOT BBICOKMM pe3ynbTaT, U OO, HCHBITHIBAIOIIMMHU 3aTPYAHECHUS B
peanuzanuu o0pa3oBaTeIbHON MIPOTrpaMMBbl;

- npu noaroropke k EI'D mo xumum cienyer yduThIBaTh, YTO W3YYEHHE
CUCTEMATUYECKOTO Kypca XUMUU B 00beMe 1-2 YacoB OpHEHTHPOBAHO Ha
YCBOEHUE MaTepHajla UMEHHO Ha 0a30BOM ypOBHE, YTO B HAHOOJbIIEH CTENEHU
MO3BOJISIET YCIIEIIHO CIPABUTHCS C 33JaHUSMHU 0A30BOrO YPOBHS U HEKOTOPBIMH
33JaHASIMM  TIOBBILIEHHOTO YPOBHS CJHOXKHOCTH. (OCBOEHME MaTepuaja Ha
npo(UIbHOM YPOBHE MpeAycMaTpUBaeT MHOW Juana3oH y4yeOHbIX 4acoB (5—7
4acoB B HEJENI0) U/UIU OOJIBIIYI0 CAaMOCTOATEIbHYIO MTOATOTOBUTENBHYIO paboTy
CTapIICKIACCHUKOB I10J] PYKOBOJICTBOM II€arora.

Pexomenaauun mo opraHusauuu audpdepeHuMpoBaHHOIO 00y4YeHHS] XUMHHU
o0y4yarouxcs ¢ pa3HbIMHM YPOBHSAAMM NPEAMETHON NOATOTOBKH

a) YuureasaM, METOANYECKUM 00beAUHCHUSAM YUHUTe el

[lepBpiM  marom  opraHu3zanuu AU depeHuupoBaHHOTO  O0y4YeHHs
HIKOJIbHUKOB C Pa3HbIMH YpPOBHSIMU MOJTOTOBKM MO XHMMHUHU OyAeT pas3zesieHHue
oOy4Jaronmxcs, KOTOpble IMIAHUPYIOT caaBaTh EI'D, Ha nBe rpynmbl: T€X, KTO
JTABHO TOTOBUTCS K DK3aMEHY U UMEET BBICOKUN YPOBEHb OCBOCHMS XMMHH, U TeEX,
KTO Hayajl TOTOBUTHCSA K SK3aMEHY B TEKYILEM YYEOHOM TOAy U UMEET HE CTOJb
BBICOKMH ypOBEHb. Y OJHOHM W y JApPYyrod TpyIIbl AOKHBI OBITh pa3HbIE
nporpaMMbl  oOyueHus. [lns mepBoi rpynmel B NporpaMMmy IMOATOTOBKH
HEOOXOJMMO BKJIIOYATh PEIICHHWE PACUETHBIX 3a7a4 MOBBIIMICHHON CIOMXHOCTH,
3aJaud Ha YCTaHOBJEHHE (OPMYJI OpPraHMYECKHUX BEIIECTB (MOJICKYJSIPHBIX H
CTPYKTYPHBIX), BBIIIOJIHEHHE LIETIOYEK NPEBpPALIEHUN BemecTB. Llenbro 0cBOeHHA
Kypca BTOpPOW TpyNIOH SIBISETCS YBEPEHHOE BJajJeHHE 0a30BbIMH HAaBBIKAMHU,
HEOOXOJUMBIMU ISl CJA4M PK3aMEHa, 3HaHWE KJIACCU(PHUKAIMN U HOMEHKJIATYpPbl
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMHU MOHATUAMH XUMHUU. 3aBEPLIUTH
Takylo MoArotoBky B 2023-2024 y4eOHOM TOIy PEKOMEHIYEM IBYXYPOBHEBOMU
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TPEHUPOBOYHO-TMATHOCTUYECKOM padoToit B hopmarte EI'D.

[lepBasg rpymnma. DTO 3K3aMEHyeMble, WMEIOIIME TPYAHOCTH B YCBOEHUU
ydyeOHoro Marepuaina. Jjist paboThl C JTaHHOM TPYNIION PEKOMEHIyeM:

1. Yeunuth npakTUYECKHUd acCIeKT B MPENoJAaBaHUM XUMUU. [[ns yriryOieHus
NOHMMaHUsA MaTepuana HeoOxoauma 3¢G(eKTHBHas peann3anus XUMHYECKOTO
OKCIIEPUMEHTAa B COYETAaHWHM C JAPYTUMHU HATJIAJHBIMH CpPEIACTBAMH OOydYeHUs
XUMHUH  (JIEMOHCTPAllMOHHBIN 3KCIEPUMEHT, paboTa € MOJECISIMH MOJIEKYT U
KPUCTAJUIMYECKUX PELIETOK, BHUIECOMATEpHAIbl, BHpPTyalbHbIE JabOpaTopuu,
porpaMMbl MOJCIIUPOBAHUSL XMMHUYECKUX OOBEKTOB (BEIECTB W MPOIECCOB) B
Takux QopMmax, Kak JlabopaTopHas M NpakTudeckas paboTbl. TeopeTmyeckuit
Marepuasl JOJDKEH IMPENoJaBaTbCsi B TECHOW B3aMMOCBSA3UM C PEJIEBAHTHBIM
sKcriepuMeHTOM. KakipIit SKCIEpUMEHT JOJKEH BKIIOYATh B ce0sl METOAMYECKHE
YKa3aHHUs, KOMIIOHEHTOM  KOTOpPBIX  SIBISIETCS ~ KakK  HEMOCPEIACTBEHHO
JKCIEpUMEHTalbHasi paboTa, TaK M BBHIIOJHEHHE KOHTPOJBbHBIX 3aJaHUN B
dbopmare, anamornunom 3aganusm OI'D u EI'D o xumuu.

2. ®opMUpPOBATh YUTATEIBCKYIO TPAaMOTHOCTh oOOywarommuxcs. [ms sToro
HEeoOXo/MMa CUCTEMaThyeckasi paboTa Mo pa3BUTHUIO HABBbIKA CMBICIOBOIO YTEHUS
npu pabdote ¢ nHpopmManuen J000ro TUna.

3. CucteMaTu3upoBaTh 3HAHUA O KaXAOMY JJIEMEHTY COJACpKaHHs Kypca
xuMuu. s 3TOro cHavajsa HEOOXOAMMO HCIOJB30BaTh 3aJaHUs Pa3IMYHBIX
MozeNied, B TOM YHCJIE€ TpPaJAULHOHHBIX, KOTOpPbIE TPEOYIOT TOBTOPEHUS
TEOPETHUYECKUX IIOJIOXKEHUM, HAaIllMCaHWUs ONPENEICHUNM W3YyYECHHBIX IIOHSATHH,
COCTABJICHHSI YPABHEHHMI XMMHUYECKUX PEAKIIMM, OIIPENEIICHNS CTEIIEHH OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB M T.I.; C BBIOOPOM OJHOTO OTBETa M3 YEThIPEX
PEJIOKEHHBIX. JTO MO3BOJUT 0OJI€€ TOYEHHO BBISABIATH MPOOENBl B 3HAHUSAX U
3aTPYJHEHUS] B IPUMEHEHUM STHUX 3HAHWU TMPU BBINOJHEHUU 3aaHuid. 11 ToabKO
Ha 3aKJIOYMTEIBHOM JTale MOArOTOBKM K JK3aMEHY MOXHO HCIIOJIb30BaTh
3a1aHus HK3aMeHarmoHHoro popmara EI'D.

4. ITpeaycmaTpuBaTh B T€UEHHE Y4eOHOTro mpolecca paboTy ¢ 3aJlaHUsIMU,
KOTOpbIE MPOBEPSIOT HE TOJBKO MPEAMETHYIO COCTABISIIOUIYI0 XUMHUHU, HO H
MEXIPEIMETHbIE CBSI3M € (U3HKON, Ouosoruen, marematukod. HeoOxomumo
HaJIM4YME MPAKTUKO-OPUEHTUPOBAHHBIX, MEKIPEAMETHBIX, 3KOJIOTM3UPOBAHHBIX
3alaHdid B XOJ€ peanu3aluu OOy4YeHHUs IUKOJBHOTrO Kypca xumuu. Cremyet
n30erath pelieHus «IabJIOHHBIX) 3aJaHul, KOTOPhIE CTaBAT Mepesl co0oi 3amauy
«HaTaCKMBAHUS» Ha BBINIOJHEHHUE 3a]1a4 OIPeeICHHOro JopmaTa, B TO BpeMsl Kak
32JI0TOM ycCIlleXa Ha DK3aMEHE SIBISETCS Pa3BUTHE TBOPYECKOTO M KPUTHYECKOTO
MBILUICHUS, a TakKe CPOPMUPOBAHHOCTh HABBIKOB MEPEHOCA 3HAHUN U3 00JIACTH
TEOPHUH B pEaJIbHBIC )KU3HEHHBIE CUTYaLUU.

5. Pa3BuBaTh y 00y4aronuxcs HaBbIKM CAaMOKOHTPOJISL U peduiekcun. JlanHas
pabora crmocoOcTByeT (HOPMHUPOBAHUIO CTOMKOW TMOJOKUTEIHLHONM MOTHUBAITUU B
U3YYEHUU TMpeaMeTa. DTO BO3MOXHO MOCPEICTBOM OpraHU3allud HKCKYpPCHUH,
TEMaTUYECKUX BEYEPOB, CBSI3U XMMUU C MIOBCETHEBHOM JKU3HBIO.

Btopas rpynma. 3Oto oOywammuecs €O CpeIHUMHU  YYEOHBIMU

CITOCOOHOCTSIMM.
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1. Ucnionb3oBaTh  3aJaHusi, B  KOTOPBIX JUIsl  pelleHus Tpedyercs
MOCJIE0BATEIBHOE BBINOJHEHUE HECKONBKUX (TPEX-UEThIPEX) MBICIUTEIbHBIX
onepauui (aHaTM3—CUHTE3—CpaBHEHNE—00001IeHNE), B TOM quclie
OCHOBBIBAIOIINXCSI HA BJIAJICHUM 3HAHUSIMU W3 Pa3HbIX TEMAaTUUECKUX Pa3JeioB.
[{enecooOpa3HO MCTIOIL30BATh HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucnionp30Bath 3amaHusi, MpeaycMaTpuBaroniue padoTy ¢ uHbopmarmei,
MPEACTAaBICHHOW B pa3iau4yHoOM ¢opme — cxema, Tabnuia, PUCYHOK U JAp., C
MOCJIETYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOJWMMBbIC JUIsl  BBINIOJHEHUS  3aJaHus,
OINMKCHIBAIOMIETO TOCIIEOBATEIBHOCTh IKCIEPUMEHTANBHBIX JCUCTBUM, KOTOpHIE
HY)KHO TIPEBpPAaTUTh B ypaBHEHUS peakiud (MBICJICHHBIM HSKCIIEPUMEHT).
TpyaHOCTh Takoro 3agaHusi COCTOMT B TOM, YTO IIKOJbHUKH HEAOCTATOYHO
XOpOoIlIO  pa3duparoTcsi B OKCIEPUMEHTAILHOM  XMMHUH, UMEIT ciaboe
MPECTABICHUE O MPOTEKAOIUX XUMUYECKUX MPOIECCax U HE BCErja MOHUMAIOT
CMBICJI UCITOJIb3YEMBIX TEPMUHOB U omnpeneneHuid. K kaxmoii 1adopaTopHoi u/miu
MPaKTUYECKON paboTe HEOOXOMMO TOTOBUTH JIUCT C 3aIaHUSIMU, HAIPaBJICHHBIMU
Ha popMHUpOBaHUE MOHUMAaHUS MPOIECcca, MPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaKXKE OIMKMCHIBATh HAOIIOJICHUS U OOBACHATH uX. Ilone3noi
Oyner paboTa ¢ pa3MYHBIMU TUMIaMU 3aJaHui (C BHIOOPOM OTBETA, C KPaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaKk OHa HeoOxoauma st (OPMUPOBAHUS
MOHUMAaHUs, YTO TPABWIBHOE BBHITIOJHEHUE 3aJIaHUS HEBO3MOXKHO 0€3 IMOJHOTrO
aHaJM3a ero ycJIoBHs U BeIOOpa cTpareruu pemenus. [lapamiensno gopmupyercs
YMEHHE PalMOHAJIBbHOIO MCIOIb30BaHUS BPEMEHU, OTBEICHHOTO HA BBIIOJHEHUE
HK3aMEHAIMOHHOM pabOTHI.

Tpetbs rpynmna. C BEICOKMM U BBIIIIE CPETHETO YPOBHEM O0YUYEHHOCTH.

1. PexoMeH10BaTh peIlICHHE 3aJlaHUi, BBIXOAAIIUMX 3a paMku (OpMaToB U
MOJIejIel, BCTPEUAIONIUXCSl B SK3aMEHAIMOHHBIX pabotax EI'D. D10 mo3BoauT
chopmupoBath y OOyYaromMXCsl YMEHHUE CaMOCTOSITEIbHO pa3pabdaThiBaTh
QITOPUTM PEIICHUS B Cliydae HECTaHIAAPTHBHIX (OPMYJIHUPOBOK 3aJaHUM, a TaKxkKe
yMEHUE JCHCTBOBATh B HE3HAKOMBIX CUTyalusix. B psjge cimydaeB menecooOpa3HO
MPOIMUCHIBATh B OOIIEM BHJIE TOPAIOK HAXOXKICHUS (U3MUYECKUX BEIUYUH Oe3
MPOBEICHUSI MPOMEKYTOUHBIX apU(PMETHUECKUX BBIYUCICHUN, a TaKXkKe perniaTh
3a/1auy, MPUMEHS HECKOJbKO BO3MOXHBIX CIOCOOOB, OILIEHUBAs 3TH CIIOCOOBI U
BBIOMpAst 3aTeM HauboJee palMoOHaIbHBIN.

2. [IpoBoUTh HMHTETPUPOBAHHBIE YPOKH C MAaTEMAaTHKOH, (DU3UKOH,
ouosioruedt s (POpMUPOBAHUS 1IETOCTHON KapTHUHBI MHUpPa BO B3aWMOCBSI3U U
B3aMMO3aBUCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMMHHMCTPAUMAM 00Pa30BaTeIbHbIX OPraHU3ALMUIM:

- pe€anu30BbIBATH MPUHIUIIBI nuddepeHIMPOBAHHOTO oOyueHusl,
co3laBaTh MNpPOQUIbHBIE KJIAcChl W TPYNNbl € M3YYCHUEM XUMHUU Ha
npodUIBbHOM, YTIIyOJIE€HHOM YPOBHE;

- BBIACHATH JIOTMIOJHUTEJIbHBIE Yachl Ha HW3YYCHHE XUMHU B BHUJIC
AJIEKTUBHBIX TPEIMETOB, (aKyJbTaTUBHBIX KypCOB, OPraHU30BBIBATH JJIA
oOydarommxcsi ¢ HU3KUMU  NpeaMeTHbiMu  YYJl  HHIAWBUIAYyaIbHBIC
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o0pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJieHus 00pa30BaHHeEM:

- MPENyCMOTPETh MEpbl AJPECHOM TMOMOINM YYHUTENSIM XHUMHUHU 10
YCTPaHEHUIO BBISIBIICHHBIX WHIUBUYAJIbHBIX MPO(ecCHOHANBHBIX (MIPEIMETHBIX
U METOAMYECKUX) 3aTpyAHEHUH, B TOM 4HCIE 4Yepe3 OO0yueHHe MX Ha Kypcax
MOBBIIICHUS KBATH(PUKAINH;

- OpraHu30BaTh pachpocTpaHeHue H(YPEKTUBHOTO ONBITA YUYUTENEH,
oOydJaronecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIBHO BBICOKHE pe3yibTaThl EI'D
110 XUMUH.

PexoMenmanuu mo TemMaM It O00Cy:xjJaeHUsT / oOOMeHAa ONBITOM Ha
METOANYEeCKUX 00beIUHEHUSAX yUuTe eii-peIMeTHUKOB

B pamMkax JeATeNbHOCTH MPEAMETHBIX CEKUUM YUYHUTENEed XHUMHUHU
PETHOHATBLHOTO Y4eOHO-METOIMYECKOTO 00bEeTMHECHUS PEKOMEHI0BATD:

- BKJIFOYATh B IJIaH Pa0OTHI 3aceJaHMs IO CISAYIOINIMM TeMaM: «AHaju3
pesyiabTratoB EI'D mno xumun», «Bompochl opraHu3anuu W MOPOBEACHUS
noAroToBku obydarommxcss K EI'D», «IlyTh mnoBbIIICHHUS KadecTBa YpPOKOB
XUMHH, 3PHEKTUBHOCTH MPENOJaBaHUS MIPEIMETA;

- MPOBOAUTH NPAKTUUECKHE 3aHATUS, OTKPBITHIE YPOKH, OOydJarolme
CeMHHapbl MO JaHHOW TMpoOJeMaTHKe ¢ ydacTHeM HauboJiee OIBITHBIX
IIeJIaroros;

- y4acTBOBaThb B pacnpocTpaHeHUH 3P(PEKTUBHOTO ONBITA YUYUTENCH,
oOyJaromuecs KOTOPBIX JEMOHCTPUPYIOT CTaOMIILHO BBICOKHE pe3ynbTaTtel EI'D
110 XUMHHU;

- 3aIlJIAHUPOBATh METOJMYECKHE COOBITUS MO O3HAKOMJICHHIO C y4eOHO-
MeToaudeckumu pekomenaanusamu OUIIN.

PexoMeHIanuu mo BO3MOKHBIM HANIPABJICHUSAM MOBBILICHUS] KBAJIU(PUKATMH
pPadOTHMKOB 0O0Opa30BaHUS /Uil BKJIKYECHUS B PErHOHAJBHYIO [IOPOKHYIO
KapTy M0 Pa3BUTHUIO PETHOHAJIBHOI CUCTEeMbI 00PA30BaHMS

- MEPONpPUATHS TIOBBIIMICHUS KBadU(PUKAIUM, BKJIIOYAIOUIUE TEMBI:
pe3ynbTathl EI'D Tekyiero roja; aHaain3 TUIUYHBIX OMIUOOK, 00YYaIOIIUXCS 0
XxuMun Opu  cpade EI'D, BBISABIEHHBIX TPYIHBIX JUISL  BOCIPHUSITHUS
oOydaromumucss TeM W 3aaanuii; u3MeHeHus B KM EI'D mo xumum Ha
CIEIYIOMINN Yu4eOHBIHN TOI,

- o0ydeHHMEe TeJaroroB, B TOM 4YHCIIE aJpecHOe (Ha OCHOBE aHaau3a
pesyabraTtoB EI'3-2023), KOHCYIbTHPOBAHUE TENArOroB M oOydarommuxcs (Kak
nyTeM TIPOBEJCHHMS O00pa3oBaTENbHBIX CEMHUHApOB, BEOMHAPOB, TaK U
WHINBUAYAIbHO);

- mpoxoxaeHue KypcoB «IloaroroBka o0ydaromuxcs K TOCy/1apCTBEHHOU
UTOTOBOM arrectaruny», «MHTepakTuBHBIE GOPMBI MOATOTOBKH K EI'D»,
«IToaroroBka k EI'D B koHTekcTe ubpoBOi 00pa3oBaTEILHON CPEIIBI» ;

- TPOBEICHUE CEMHUHAPOB M TMPAKTUKYMOB C IEJbI0 (POpMUPOBAHHUS
YMEHHI M HaBBIKOB, CIIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBHITIOJTHEHUIO 3aJaHUN
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NoNo 13-15, 17-19, 28, 24 -25, 29-34, 110 cleayrouuM TeMaM:

- «l'otoBumcsa k EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XHUMHUUYECKHUX
peakuii. CKOpOCTh XMMUUYECKON peakuu U (PaKTOPbl, BIUSIONINE HA HEEN;

- «l'otoBumcs k EI'D: XapakTepHble XHMHUYECKHE CBOWCTBA H
CIOCOOBI MOJYYEHHUSI a30TCOJEPKALIUX OPTAHUYECKUX COCTUHECHUIY;

- «l'otroBumcst k EI'D: buosorndyecku-BaxxHble OpPraHUYECKUE
COCJIUHEHUS»;

- «l'oroBumcs k EI'D: I'eHeTnyeckass B3aMMOCBSA3b HEOPTraHUYECKHUX
BEIIECTB U OPTaHUYECKUX COCIMHECHUN B 3a/IaHUAX MOBBILIEHHOTO U BBICOKOTO
YPOBHEH CIIOKHOCTHY;

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

- «l'otoBumcs k EI'D: Pemenwe 3amady  BBICOKOTO  yPOBHS
CJIO)KHOCTHY;

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

MaTepHUaJIOBy.
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