KpacHoapMeiicknii MyHUIIUTIAJIbHBIA PAiOH

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
KpacHoapmelickuii MyHUITUTIATTBHBIH 5 0,5
paiioHn

OcHoBHble  pesynpTaTel  EI'D mo xumumm B KpacHoapmeilickom
MyHULHANAIBHOM paiione B 2023 roay npencrasieHsl Ha pucyHke 1. B 2023 rony B
oOpa3oBarenpHbIX opranuzanusax (nanee — OO) MyHUIMIAIUTETa HE OBLIO
BBIITYCKHUKOB, MOJTYYUBIINX HA 9k3aMeHe 1o xumuu 100 6aos.

100

50 40 40
20
0
0
H HVXKEe MUHMManbHoro banna OT MUHUManbHoro o 60 6annos
oT 61 no 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbI€ pe3ynbTaTel EI'D no xumun

B Tabnuue 2 npeacTaBiaeHbl 3aaHMS 110 XMMHH, B3BEIICHHBIA IPOLIEHT!
BBITIOJTHCHHUSI KOTOPBIX B KpacHoapMeHCKOM MYyHMIIMIIAJLHOM paioHE HE
IIPEOI0JIe]I MUHUMAIIbHYIO TPaHUILy (IPUMEPHBINH YPOBEHBb BBITIOJHEHUS 3aIaHUS
6a3oBoro ypoBHs — 60-90%, nmoBeitieHHOr0 YypoBHS — 40-60%, BEICOKOTO YPOBHS —

! B3BeleHHBIA OPOLEHT BBIIOJIHEHHS — CyMMa 6ajIoB [0 Ka)KIOMY 3aJaHUIO B TPYyMIE / HA KOJHYECTBO
YYaCTHUKOB, MMONABIINX B 3Ty TPYIIILY.
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10-20%)2. TIpeaMmeTHbIE Pe3yNbTaThl O0Oy4EHHs OTCYTCTBYIOT B CIELM(pUKALIN
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepHaoB s npoBeneHus EI'D nmo xumuu B 2023

roay.

Tabnuna 2. 3aganusi M0 XUMHH, TI0 KOTOPBIM BBIITYCKHUKHU

HC IIPpCOOaO0JICIIN MHUHHUMAJIbHBIN Inmopor

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 X NoJiokeHueM B Ilepuoauueckoit
cucTeMe XMMHU4Yeckux anementoB J1.1.
MenzeneeBa 1 0COOEHHOCTSIMH CTPOSHHUS HX
aTOMOB. XapaKTePUCTHKA MEPEXOAHBIX
2JIEMEHTOB — MEJIH, ITMHKA, XPOMa, JKejle3a —
10 UX nojoxeHuto 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

Kiaccudukanms HeopraHM4eCcKuX BEIECTB.
HomeHkiaTypa HeOpraHMYeCKHX BEIIECTB
(TpUBHANIbHASL 1 MEKAYHAPOIHAS).
XapakTepHbIE XUMUYECKUE CBOMCTBA
HEOPraHUYECKHUX BEIECTB:— IPOCTHIX
BEIIIECTB — METAJUIOB: IIEIOYHBIX,
MIET0YHO3EMEIbHBIX, MarHUs, ATIOMUHNS,
MIepEXOHBIX METAJUIOB (MM, INHKA, XPOMa,
JKeJie3a);— MPOCTHIX BEUIECTB — HEMETAJUIOB:
BOJI0-PO/Jia, TAJIOTEHOB, KUCIIOPO/1a, CePHI,
azoTa, poctopa, yriepoaa, KpeMHHUS;—
OKCH/JIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX;— OCHOBAaHUH 1 aM(OTEpHBIX
TUAPOKCUIOB;— KUCIIOT;— COJICH: CPEIHUX,
KHUCIIBIX, OCHOBHBIX; KOMILJIEKCHBIX (Ha
npuMepe ruapokcocoeanuennii Al u Zn)

1.3.1,2.26,2.3.3

21,22,

2.3,2.4,

2.5,2.6,
2.7

10

Krnaccudukanus opraHiuecKux BEIIECTB.
HomeHkiaTypa opraHn4ecKux BeUecTB
(TpUBHANTBHAS U MEXKAYHAPOTHAS)

2.2.6

3.3

12

XapakTepHble XHMHIECKHE CBOWCTBA
YIJIEBOJIOPOJIOB: AIIKAHOB, [UKJIOATKAHOB,
QJIKEHOB, TUEHOB, AJIKMHOB, apOMaTHYECKHX
YIIEBOAOPOAOB (OSH301a U TOMOJIOTOB
6en3ona, crupona). OCHOBHbIE CIIOCOOBI
MOJTyYEHUs YTIIEBOOPOIOB (B TabOpaTopun).
XapakTepHble XUMHUYECKHE CBOMCTBA

1.3.4,2.3.4,2.4.4,
25.1

34,35,
3.6,4.1.7,
418

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*

Npe/IeNbHBIX OJJHOATOMHBIX 1 MHOT0aTOMHBIX
CHHpTOB, (heHoNa. XapaKkTepHble XUMHYECKHE
CBOMCTBA aJIbJIETUIOB, TIPENIEIIbHBIX
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(DUPOB.
OCHOBHBIE CTIOCOOBI TTOTYICHUS
KUCIIOPOACOIEPKAIUX OPraHUMIECKHX
coenrHeHUH (B 1aboparopun)

14

XapakTepHble XUMUYECKUE CBOWCTBA
YTJIEBOJOPOIOB: AJIKAHOB, IUKJIOATIKAHOB,
QJIKEHOB, THUECHOB, AJIKMHOB, apOMaTHIECKIX
YTIEBOIOPOAOB (OSH30Ia ¥ TOMOJIOTOB
6enH3ona, ctupoia). Baxxueiire crnocoOb
MOJy4eHHUs YriIeBo10pooB. MoHHbII
(npaBmiio B.B. MapkoBHUKOBA) U
panuKaIbHble MEXaHU3MBI Peakluil B
OpraHuyecKoy XUMHUHU

234,244

34,417

17

Knaccudukarusi XAMHYSCKIX PEaKIiii B
HCOPTraHMYCCKONW M OPraHMYECKOH XUMHH

2.2.8

141

18

CKOpOCTh peaknnu, e€ 3aBUCHMOCTB OT
Pa3IHIHBIX (PaKTOPOB

2.4.5

1.4.3

20

DJIeKTPOIU3 PacIUIaBOB U PACTBOPOB (COJeH,
IesIouei, KUCJIOT)

1.1.3,2.25

1.4.9

24

KagecTBeHHbIS peakn Ha HCOPraHNICCKUC
BCIICCTBA U HOHEI. KauectBeHnnrie peakunu
OpPraHn4YCCKUuXx CO€,Z[PIH€HI/II71

25.1

414,
415

25

[IpaBmia paboTHI B TabOpaTOpUH.
JlaGopartopHas nocyna u 060pyIoBaHHeE.
IIpaBuna Ge30macHOCTH IpHU paboTe ¢
€/IKUMH, TOPIOYUMH ¥ TOKCUYHBIMU
BEILIECTBAMH, CPEJICTBAMH OBITOBOI XMMHH.
Hay4Hble MeTO/IbI UCCIIEIOBAHNUS
XUMHYECKHX BEIIECTB U MPEBPaIleHHUH.
Merto/pl pa3jienieHust CMecel 1 OYMCTKU
BemecTB. [IoHsITHE 0 METALTYpruu: o0mmue
CIIOCOOBI MONyYeHHsT MeTaI0B. O0mme
Hay4HBIC MPUHLUITBI XUMHUYECKOTO
MPOU3BOJICTBA (Ha IPUMeEPE POMBILIICHHOTO
HOJTyYeHHs] aMMHaKa, CepPHOIl KUCIIOTHI,
MeTaHoJa). XUMHUYECKOe 3arps3HeHne
OKpY>Karolleil Cpelibl U ero MOCIeCTBHS.
[TpupoiHbIe UICTOYHUKH YTIIEBOIOPOAOB, UX
nepepaboTka. BeicokoMoekysipHbIe
coenuHeHus. Peakuuy nojaumepusanuy u
noyiukoHaeHcanuu. Iloaumepsr.
[TnacTMacchl, BOJIOKHA, KAYYYKH

1.3.2,1.3.3, 1.3.4,
224

411,
4.1.2,
421,
4.2.2,
4.2.3,
4.24,
425

28

Pacuérel Macchl BelecTBa Ui 00bEMa ra3oB
0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00BEMY OJTHOTO U3 YYACTBYIOIIHX B
peakiuu BemecTB. PacuéTel MaccoBOM MU
00BEMHOM JOJTH BBIXO/IA MIPOAYKTA PEaKIUH
OT TEOPETUIECKH BO3MOXKHOTO. PacuéTsl
MacCOBOM J0H (MacChl) XUMHUYECKOTO
COEIMHEHUS B CMECH

2.5.2

4.3.3,
4.3.8,
439

Yacts 2

29

OKHCIIMTEND U BOCCTAHOBHUTED. Peakuyu
OKHCJINTCIIbHO-BOCCTAHOBHUTCIIBHBIC

233,243,244

2.8

31

PeaKHI/II/I, MOATBEPKIAAIOIHUEC B3aUMOCBA3b
Ppa3JIMYHBbIX KJIACCOB HEOPTraHNUYCCKUX
BCIICCTB

252

431




Yposens
Ne CJI(?)KHOCTI/I IIpoBepsiemMble 31eMEHTBI KT® Kon

3a1aHus Co/Iep KAHUS/YMEHHST K2C*
A 3aJaHus aep y

YcTaHOBIICHHE MOJICKYIISIPHOU U
CTPYKTYpHO# (hopMyJ BelllecTBa

PacuéTel ¢ HCIOIBL30BaHUEM MOHATHUI
«PacTBOPUMOCTEY, «MAacCOBasi J0JIS
BEIIIECTBA B pacTBOpe». PacuéTrl Macchl
(006BéMa, KoMMYeCTBa BEIIECTBA) MIPOTYKTOB
PEAKIINH, ECITH OHO M3 BELIECTB JAHO B 431,
n30bITKe (MMeeT npumecn). Pacyérsl Macchl 252 4.3.5,
(00BéMa, KOMYIEeCTBA BEIIECTBA) IIPOTYKTa - 4.3.6,
PEaKIuy, eCIH OTHO U3 BEIIECTB JaHO B BHIIE 439
pacTBopa C oIpenenEHHON MaccoBOM oyiel
pacTBOpEHHOTO BemecTBa. Pacuérsl
MacCCOBO J0JIX (MaCcChl) XUMHYECKOTO
COCIMHEHUS B CMECH

33 B 2.5.2 4.3.7

34 B

Ha pucynke 2 mpencraBieHsl gaHHbIe 1Mo 3amaHusM (%), ypoBeHb
BBITIOJTHEHHS KOTOPBIX HE MPEOJI0Jie]] MUHUMAIbHBIM Topor. KpacHoit nuHuein
OTpaX€H MHHHMAIBHBIA TIOPOT BBIMOJHEHUS IJIS KaXJIOTO YPOBHS CIIOXKHOCTH:
0a3oBbIil — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.
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2 10 17 18 20 25 28 7 12 14 24 29 31 33 34

B 5a308blii 20,00 | 40,00 @ 40,00 40,00 40,00 20,00 20,00

NOBbILIEHHbIN 20,00 20,00 20,00 20,00
BbICOKMI 0,00 5,00 0,00 0,00

Homepa 3agaHuit

Pucynox 2. 3aganusi, mo KOTOPHIM YYaCTHUKHU HE MPEOO0IEITH
MHHUMAJIBHBIN [TIOPOT

B xone aHanm3za pe3ysbTaTOB YYaCTHUKOB M TUIIOB 33JIaHUM, MOIMABIIUX B
nepedeHsb (Tabmn. 2, puc. 2), ObLIN BBISBICHBI CICAYIONIME YAaCTHBIC 3aTPyIHCHHUS
YYaCTHUKOB 2K3aMEHa!

Brimonnenne 3amanus Ne2 tpeOyeT monmmaHusi cmbicia [lepuomuueckoro
3akoHa /.M. MeHneneeBa U MCIOJIB30BAHUS €r0 U1 KAQYECTBEHHOI'O aHAIM3a U
00OCHOBaHMSI OCHOBHBIX 3aKOHOMEPHOCTEM CTpPOCHHMS aTOMOB, CBOWMCTB
XUMUYECKUX DJJIEMEHTOB W WX COCIWHEHUN, CHOPMHUPOBAHHOCTH YMEHUS
ONPEAEATh BAJEHTHOCTh XUMHYECKOTO »JJIEMEHTa IO €ro IOJIOKECHUI0 B



ITepuoanueckon cucreme xumuueckux 3neMmeHToB .M. Menneneena.

[Ipu BemonHenun 3amanus No7 53K3aMEHyeMbIM HEOOXOIMMO ObLIO
IPUMEHUTh 3HAHUS O CBOWCTBAaX KOHKPETHBIX BEIIECTB, IMPUHAIJICKANUX K
pa3HbBIM KJlaccaMm. JTO O03HAYaeT, YTO HEOOXOJAMMO YUYUTHIBATh KaK KHUCIOTHO-
OCHOBHBIE CBOMCTBa BEIIECTBA, TaK M €ro CHOCOOHOCTh MPOSBISATH CBOMCTBA
OKHUCIIUTEIS UM BOCCTAHOBUTES.

3ananue Nel(, OpMEHTUPOBAHHOE HAa MPOBEPKY 3HAHUS TEOPHUH CTPOEHUS
OpPTraHUYECKUX BELIECTB, TAKXKE HEJOCTATOYHO IMPOYHO YCBOECHO BBIIMYCKHUKAMH C
Pa3HBIM YPOBHEM MOJITOTOBKH.

OTtpunatenbHblid pe3yJbTaT BHINOJHEHUS 3aaHusi Nol2 CBUIETEILCTBYET O
TOM, YTO DJJIEMEHTHl COJEpkKaHUA Kypca OpPraHHYEeCKON XHWMHH YCBOCHBI
BBIIIYCKHUKAMU  HECKOJIBKO XYK€, 4YeM JJIEMEHTBhl COJAEpKaHud  Kypca
HEOPraHWUYECKOM XUMHH. [Ipy BBIMNONHEHUWHM STOro 3aJaHUA SK3aMEHYEMbBIM
HEOOXOMMO OBbUIO MPUMEHUTHh 3HAHHWS O CBOWMCTBAX KOHKPETHBIX BEIECTB,
MpUHAJJISKAIIMX K pa3HbIM KjaccaM. DTO O3HA4YaeT, YTO HEOOXOJIUMO YUYUTHIBATh
CBOMCTBA BEIIECTB C TOYKH 3PEHUS HAIUYUS TOW WM MHOU (YyHKIHOHAIHHOU
TPyHIIbl WM CBSI3€M, HE MyTas, HaNpUMEP, PEAKIUU TAIOTCHAIKAHOB CO
CIIUPTOBBIM U BOAHBIM PACTBOPOM ILIEJIOYH.

Brimonuss 3aganne Nel4, BBITYCKHUKY ITyTajdd paauKalibl METUI U 3TUIL.

Kak u B mnpouwiom TOIy, 53K3aMEHyeMble IOKa3aiu O0oJjiee HHU3KHUE
pe3yJbTaThl BHINOJHEHUS 3aJaHUl C MOPSAKOBbIMM HOMepamu 17, 18, 24, 25.
Onpenenénupie 3aTpyaHeHHs BbI3BaIM 3amaHud Nel7, Nel8, mnposepsromume
chOpPMHPOBAHHOCT, ~ YMEHUH  KJIacCU(PUIMPOBATH  XUMUYECKUE  PEaAKIUU
OPraHMYECKOW XUMHUU TIO Pa3IMYHBIM KJIACCU(PUKAIMOHHBIM TMPUHIIUIIAM, B
KOTOPOM BBIITYCKHUKH, BEpPOSITHO, HE YUYUTHIBAIM HEOOPATUMOCTh peaKIui
TOPEHU.

Pesynprarel pemenus 3amaum No20 mokaszanu, 4YTO SK3aMEHYEMbIMU
HEJIOCTATOYHO YCIIEIIHO YCBOCH TAKOW 3JIEMEHT COJICPKAHUS, KaK DJICKTPOJIU3.

Pemas 3aganue No24, mMHOrue BBITYCKHMKM IMOKa3ajiud HE3HAHWE CBOMCTB
METaJIOB.

Bemonnss 3amanme No25, BBINYCKHHKHA TIOKa3alW cjia0ble 3HAHHUS 10
MPUMEHEHUIO OPTAaHUYECKUX BEIIECTB, UTO TOBOPUT O HE3HAHUHU OOIIMX HAYYHBIX
MPUHIIUIIOB XMMHYECKOTO IMPOU3BOJICTBA, B YACTHOCTU AlETUJICHA W CJIOKHBIX
a(upoB.

Pe3ynbTaThl perieHus pacu€THBIX 3a7a4 0a30BOT0 YPOBHS CIOKHOCTH Ne26,
No27, Ne28 moka3bIBaIOT, 9YTO HEKOTOPBIE IK3aMEHYEMBbIE CO CJIa00# MOATOTOBKOM
OBJIAJICTTM JIUIIb yMEHUSMHU BBIMOJIHATh pPacdy€Thl TemioBoro dddexra (1o
TEPMOXUMHUUYECKUM ypaBHEHUAM) — Ne27. A BOT YMEHUSMH MPUMEHSTh MOHSTHE
«MaccoBas JI0Jsl BEIECTBA B PAcTBOPE» U YUUTHIBATh COOTHOIIEHUE BEILIECTB,
YYaCTBYIOIIMX B pEaKIMH, HEJAOCTaTOYHO, KaK, HampuUMep, MpPHU BHITOJIHEHUU
3amanus Ne28. OTu 0a30Bble yMEHHUS BO B3aWMOCBS3UM HEOOXOJMMO TaKXkKe
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MIPUMEHUTH IIPU PELICHUU 3a7a4 BHICOKOTO YPOBHS clioHOCTA Ne33, No34 B yactu
2.

3amanust 4acth 2 C pa3BEPHYTHIM OTBETOM MMEIOT CBOEH IEJIbIO
muddepeHnnanyio Hanboiee MOArOTOBICHHBIX OOYYAIOIIUXCS U UMEIOT CaMyIo
BBICOKYIO JTU(DPEpeHINPYIONTYI0 CIIOCOOHOCTh. BBIMOIHUTH 3alaHKue BBICOKOTO
YPOBHSI CIIOKHOCTM Ha MAaKCUMAaJbHBIM Oamn ynaérca ToJIbKO HauOoliee
MOATOTOBJICHHBIM OOYYaIOIIMMCS, Y KOTOPBIX HAPSATY C XOPOIIEH XUMHUYECKON
MOATOTOBKOM XOpOoII0 cpopMUpOBaHA MAaTEMATHUYECKasi TPAMOTHOCTb.

3aganus Ne29, No31, Noe32 ycremHO BBITOTHUIN TOJBKO T€ BBIMYCKHUKH,
KOTOPBIE TMPOJAEMOHCTPUPOBAIIA BJIAJICHHEC TAKUMH YMEHHUSMH, KaK MPaBUILHO
BBIOpaTh pearupylomye BeleCTBa, IMOHUMATh CYIIHOCTh pPEaKUuid HOHHOTO
oOMEHa W OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM, YMETh MPEICTABHUTH
TEKCTOBYI0O HMHGOPMAIMI0 O XHUMHYECKUX PEAKIUSAX B BHAEC XHUMHYECKHUX
ypaBHEHUH, a Tak)Ke€ COCTaBUTh YPaBHEHUS PEAKIHMHA, WIUTIOCTPUPYIONIUX CXEMY
MIPEBPAIICHA OPTaHUYECKUX BEIIECTB.

Boinonnenne 3amanuss Ne33 Hapsay C HECIOXHBIMHM MaTeMaTUYECKUMHU
pacuéramMu TpeOOBAJIO YCTAHOBJIEHHUS XMMHUYECKOIO CTPOEHHS OpPraHUYECKOTO
BEII[ECTBA IO OMUCAHUIO €T0 HEKOTOPHIX XUMUYECKUX CBOMCTB.

[Ipu pemennn 3amanus Ne34 TpeOoBagoCh MPUMEHUTH MEKIIPEIMETHBIC
YMEHUS TIO BBISBICHHIO MAaTEMaTHYCCKON 3aBHCHUMOCTH MEXAY 3aJaHHBIMA
(bU3MYECKUMHU BEJIIMYMHAMU M COCTABJICHHIO MAaTEMAaTHYECKOTO YpPaBHEHHS IS
MTOVICKA HEU3BECTHOM BEIIMUNHBI.

/Inarnocru4yeckasi padora

B nensx nmoaroroBku oOydaromMXCs M IEJArorMuyeckoro cooOIIecTBa K
claue rocyJapCTBEHHOM UTOrOBOM aTTecTalliy 1o 00pa3oBaTeIbHBIM MPOrpaMmMaM
cpennero obmiero oOpaszoBanus B Ilpumopckom kpae B 2023 romy PI'BHY
«DenepanbHbIN WHCTUTYT [Ie1arOrnYeCcKux U3MEPEHUI» IIPOBEII
JMArHOCTUYECKYI0 paboTy 1O XUMUM Ha TeppuTopuu J[ambHEBOCTOYHOIO
dbenepalbHOTO OKpYyTa.

B tabmuue 3 mnpencTtaBieHbl JaHHbIE 1O KOJIMYECTBY YYAaCTHUKOB,
IIpUHUMAaBLIMX yyactue B JIP.

Tabnuna 3. KonmnyectBo yuactHukoB J[P mo xumuun

KonunuectBo yuactukos EI'D % ot oOmiero yucna

ATE
1o y4eOHOMY IpeaMETY Y4aCTHUKOB B PETHOHE

KpacHoapmelickuii MyHUIIMITATBHBIN
paiioH 6 0,7




Ha pucynke 3 mpencraBieHbl OCHOBHbIE pe3ynabTaThl [IP mo xumuu B
KpacHoapmeiickom MyHuImnanbHoM paiione. B 2023 rony B OO MmyHunumanurera
He ObUIO BBIITYCKHUKOB, HAOpaBIIMX MaKCUMaJbHbBIN Oaul.

100

100
80
60
40
20

0

H He 3auyTeHO M 3a4YTeHO < 80% oT max
Pucynox 3. OcHoBHbIe pe3ynbrathl J[P mo xumuu

Ha pucynke 4 mnpencraBlieHO pacnpeleieHue MEpPBUYHBIX OaloB 1O
MYHULUIATUTETY IO KOJIMYECTBY YYACTHUKOB.

3
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2
1
1 [
0
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PI/ICYHOK 4. Pacnpez[eneHHe IICPBHUYHBIX 0aJIJI0B MO XUMHUU

8 9 10 11 12 13 14 15 16 17 18 19 20 21

B rtabnuue 4 npencraBiieHbl 3aJaHUs [0 XUMUH, B3BEUIEHHBIA MPOLEHT
BBITIOJIHEHNA KOTOpPhIX B KpacHoapMenCKOM MYHMUMIIAJIBHOM panioOHE He
IpeoioJie]] MUHUMAJIbHYIO TPaHUILy (IPUMEPHBIM YPOBEHb BBIMOJIHEHUS 3aJaHMUs
6azoBoro ypoBHs — 60-90%, nmoBeimeHHOT0 YpoBHS — 40-60%, BBICOKOTO YPOBHS —
10-20%).

Tak kak pesynapTar 1o 3amgaHusm Nell (IT) u Nel2 (B) mpencraBieH B
CyMMapHOM BHJE, TO MHHHMAJIbHBIA MOPOT BBINOJHEHUS I JaHHBIX
00BEIMHEHHBIX 3aJJaHu B3AT Kak Bbicokuil — 10%.

Tabnuna 4. 3aganust M0 XUMUHU, TIO KOTOPBIM BBIITYCKHUKHU
HE MPEO0I0JIE MUHUMAJIbHBIN IIOPOT

® =
= 2 = ®
= =2 K
< 2EE Kon
= H < IIpoBepsiemMble 31eMeHTHI CO/IEPKAHUS/YyMeHUS KT
3| 28% K3C
=1} o
2| ™3
Yacrs |

CTpoeHHe IeKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB MEPBBIX 111 1.2.1,
1 b YETBHIPEX TIEPUOJIOB: S-, P- ¥ d-DJIEMEHTHI. 231

OnexTpoHHas KoHpurypamus atoma. OCHOBHOE U BO30YXKIEHHOE
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Ne 3ananusa

Yposensn
CJI0KHOCTH

3aJaHusA

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Kon
K9C

KT

COCTOsJHHUA aTOMOB

3aKOHOMEPHOCTH N3MEHEHHS XUMHYECKUX CBOHCTB 3JIEMEHTOB U HX
COECIUHEHU 10 MEPHOAAM H IPyTIIaM.

Ob6mas xapakrepructaka MeTamuioB IA—IIIA rpymm B cBsi3U ¢ uX
oJIokeHHeM B [leproandecKkoil CHCTEME XMMUYECKHX IIEMEHTOB
J.11. MenzeneeBa 1 0COOEHHOCTAMHU CTPOEHUS UX aTOMOB.
XapakTepucTHKa IePeXOIHBIX TEMEHTOB — ME/IH, LINHKA, XpoMa,
xKeJe3a — 0 UX MosiokeHuto B [leproandeckoil cucteMe XUMHYECKUX
anemenToB /JI.11. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUS UX aTOMOB.
OO0mas xapaktepuctika HemeTauioB [VA—VIIA rpymmn B cBsi3u ¢ ux
nojsioxkeHueM B [leproandeckoit cucteMe XMMUYECKHUX IEMEHTOB
JI.W. MenpaeneeBa 1 0COOCHHOCTSIMH CTPOSHHS X aTOMOB

1.2.1,
1.2.2,
1.2.3,
1.24

1.2.3,
24.1,
23.1

9HeKTpOOTpI/IL[aTCIIBHOCTL. CTeneHb OKUCICHUS W BAJICHTHOCTD
XUMHNYCCKHUX 3JICMCHTOB

1.3.2

1.1.1,
2.2.1

KoBanenTHas xuMuieckas CBsi3b, €€ pa3HOBUIHOCTH M MEXaHU3MBI
oOpazoBanust. XapaKTEpPUCTUKH KOBAJICHTHOH CBA3H (MOIAPHOCTD U
sHeprus cBsi3u). MloHHas cBs3b. MeTaumdeckas cBsi3b. BomoponHas
CBS3b.

BemectBa MONEKyIIpHOrO M HEMOIEKYISPHOTO CTpOEHUs. Tun
KPHUCTAJUTHYECKOH peméTKy. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHHUS

1.3.1,
133

2.2.2,
2.4.2,
24.3

Krnaccudukanms opranndeckux BenecTs. HomeHkiaTypa
OpPraHWYECKHX BEUICCTB (TpUBHAIbHAS U MEXTYHAPOIHAS)

3.3

2.2.6

Teopus CTpoeHUS OPraHUYECKUX COSINHEHHH: TOMOJIOTHS U U30MepHUs
(cTpykTypHas U IpOCTpaHCTBEHHAs). B3auMHoOe BIMAHUE aTOMOB B
MOJIEKYJIax.

Tunel cBsi3ei B MOJIEKYJIaX OpraHMYECKUX BemecTB. | nOpuanzamus
aTOMHBIX opOuTaneii yriaepona. Pamukan. @yHKIMOHATBHAS TPy

3.1,32

1.2.1,
2.2.2,
2.2.3,
2.2.7

XapakTepHbIe XUMIYECKHE CBOMCTBA YIIICBOAOPOAOB: alIKaHOB,
[UKJI0AJIKAHOB, AJIKCHOB, TUECHOB, AIKHHOB, apOMAaTHYECKUX YIIICBOIO-
poroB (6eH30I51a ¥ TOMOJIOTOB OEH30J1a, CTUPOIIA).

OCHOBHBIE CIIOCOOHI MOTyYEHHS YTIEBOAOPOIOB (B JabopaTopun).
XapakTepHble XUMHYECKHE CBOMCTBA MPEACIIBHBIX OJJHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (heHOA.

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

OCHOBHBIE CIIOCOOBI TTOJIYYEHHUS KHCIOPOJICOACPKALIMX OPraHUIECKUX
coeHeHui (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 OPTAaHUUECKUX
COEQUHEHNI: aMUHOB 1 aMHUHOKHUCIIOT. BaskHeIne criocoOn!
[0JIyYE€HHS aMUHOB U aMUHOKHUCJIOT.

Buomorndeckn BakHBIC BEIIECTBA: KHUPHI, YTIIEBOIBI (MOHOCAXAPHIHI,
JIFICaxapHIbl, IOJIMCAXAPHIEI), OSNKH

3.7,3.8

234

XapakTepHble XUMHYECKHE CBOMCTBA YIII€BOJOPOJOB: AJIKAHOB,
LUKJI0AJIKaHOB, AJIKEHOB, JUEHOB, aIKHHOB, apOMaTHYECKHX
YTIEBOAOPOAOB (OSH30Ia M TOMOJIOTOB O€H3071a, CTHPOJIA).
Baxnueiimme crmoco0bl MOTydeHHUs yriIeBogopoa0B. MIOHHBIH (TTpaBUIO
B.B. MapkoBHHKOBa) U paUKaIbHBIE MEXAHU3MBI PEaKIni

B OPraHUYECKON XUMHUH

34,417

2.3.4,
24.4

10

XapakTepHble XHMUYECKHE CBOWCTBA MPEETbHBIX OJTHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, PEHOIA, aTbIETHI0B, KAPOOHOBBIX KHUCIIOT,
CIOXHBIX 3(QupoB. BakHelme crnocoOsl MOITyIeHUs
KHUCIIOPOJICOACPKANUX OPTaHUIECKUX COCTMHEHUI

3.5, 3.6,
418

234

Yactp 2

YcraHoBIIEHHE MOJICKYJISIPHOM M CTPYKTYpPHOH (hopMYyJI 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
o 30
T 20 I
(O]
s 10 I I
o
Q 0
= 1 2 3 4 5 6 8 7 9 10 13
H ba3oBbIi 50,00 50,00 33,00 50,00 16,00 16,00 33,00

NOBbIWEHHbIN 15,00 0,00 25,00
BbICOKWUI 0,00

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 M pekoMeHaALMHT

AHaM3 MaTepualioB MPOBEACHUS OIICHOYHBIX TMPOIEAYp MoKazall
nepeyeHb 2JIEMEHTOB COJIepKaHUS / YMEHUH M BHJIOB JCATEILHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B 1IEJIOM MOXXHO CUUTATh JOCTATOUHBIM:

1. HaspiBaThb  HM3y4YCHHBIC BEIIeCTBA 110  TPUBHAJIBHOW  WJIHU
MEXIYHAPOAHOU HOMEHKJIIATYPE.

2. Omnpenensars/knaccuPUIIUpoOBaTh: BaJECHTHOCTh, CTENEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB, 3aps/ibl MOHOB, XapakTep Cpelbl BOJIHBIX PAaCTBOPOB
BEIIECTB; OKHUCIMTEIb M BOCCTAHOBHUTEIb, MNPUHAIJICKHOCTh BEIIECTB K
pa3IUYHBIM KJIaCCaM HEOPTaHUYECKUX U OPTaHUYECKUX COCAUHECHUN.

3. Xapaktepu3oBaTb: S-, P- U d-2JIEeMEHTHl O HUX TOJIOKEHUIO B
ITepuognueckonn cucreme J[[.M. Menueneesa; CymHOCTb H3YYEHHBIX BHJIOB
XUMHUYECKUX PEAKIUM: IIEKTPOJIUTHUECCKON NUCCOLMAIIMN, HOHHOTO OOMEHa.

4. TIpoBOAUTH BBIYUCIIEHHUS 110 TEPMOXUMHUYECKUM YPABHEHUSIM.

5. OOyuaromuecs MOHUMAIOT CMBICI TaKUX BAXKHEHIIUX TOHITHM, Kak
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TUJPOJIU3 U JICKTPOIU3 (BBIICISIIOT UX XapaKTepHbIC IPU3HAKH).

AHaJIN3 MarepuagoB MPOBEACHUS OLEHOYHBIX MPOIEAYp MOKa3ad MepeyeHb
AJIEMEHTOB COZCpKaHUS / YMEHUW W BHUAOB JEATCIHLHOCTH, YCBOCHHE KOTOPBIX
BCEMHU IIKOJIbHUKAMHM PETUOHA, IIKOJBHUKAMHM C Pa3HbIM YpPOBHEM MOJATOTOBKHU
HEJIB3S1 CYUTATh JOCTATOUYHBIM:

1. HaspiBaThb BHUJI XHMHUUYECKMX CBSI3€H B COCIUHEHHSAX W THI
KPUCTAJJIMYECKON PEMIETKH; MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, TOMOJIOTH
1 U30MEPBHI.

2. KnaccudumupoBaTh XUMHYECKHE pEAKIIMM B HEOPTaHUYECKOW U
OpTaHUYECKOU XMUMHUHU (110 BCEM M3BECTHBIM KJacCU(HUKAIMOHHBIM ITPU3HAKAM).

3. XapakTepu3oBaTh O0IIHE XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB —
METaJJI0B M HEMETAJJIOB;, OOIMEe XUMHYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COCJAUHEHHM, CBOMCTBA OTIECJIBHBIX NPEACTABUTEICH 3STUX
KJIAaCCOB, CTPOCHHME W XUMHUYECKHME CBOMCTBA HM3YUYEHHBIX OPraHUYE€CKUX
COCIMHEHUH.

4. OOBACHATH 3aBHUCHUMOCTb CBOWCTB XHMHUYECKHX OJJEMEHTOB U HX
COCIMHEHWM OT mNoJoKeHus diemeHta B Ilepuoamueckonn cucreme JI.U.
MenpaeneeBa; NOpUpPOAY  XMMHYECKOM  CBsI3W  (MOHHOHM,  KOBaJICHTHOM,
METaJJIMYEeCKOM, BOJOPOJIHOM); 3aBHUCUMOCTb CBOWCTB HEOPTAHUUYECKHX H
OPraHWYECKHX BEIIECTB OT HMX COCTaBa W CTPOECHUS; BIHSHUE Pa3JIAYHBIX
(GhaKTOpOB Ha CKOPOCTh XHMHYECKOW pEakIMM M Ha CMEIIEHHE XHMMHYECKOTO
paBHOBECHS.

5. IlmanupoBaTh/IPOBOAUTH AKCIIEPUMEHT o MOJIYYCHU IO 51
PACIO3HABAHHUIO BAXKHEWIIUX HEOPTAaHUYECKUX M OPraHUYECKUX COCAUHECHUHN C
y4ETOM TPHOOPETEHHBIX 3HAHWH O MpaBMiIax 0e30macHoi paboTHI ¢ BEIIECTBAMH B
71a00paTOpPUU U B OBITY; BEIYUCIICHUS 110 XUMUYECKUM (DOPMYJIaM U YpaBHEHUSIM.

Ha ocHOBe BBISBICHHBIX TUMUYHBIX 3aTPyAHEHUM U OMIMOOK OBLIN
c(hopMYyJIHMPOBAHBI CIICYIONINE aIPECHBIC PEKOMEH TAIlNH.

PexkomMenaanuu 1no COBEPIICHCTBOBAHUIO MNPENOJABAHUS XMMHHM /IS Bcex
o0yyarmmxcs

a) YuurejasaM, METOAUYECCKUM 00beAMHEHUAM yYUHTEICH

[{enenanpaBnennas paboTa Mo GOPMUPOBAHUIO YMEHUN:

- BBIACNHATH B YCIIOBUU 3a1aHUS IIABHOE;

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

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

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

OnHolt 13 BaxHENIINX QYyHKIUN y4uTeNs Ha HA4aJbHOM 3Tarie MOArOTOBKH
ABJIIETCS] Pa3bICHEHHE O0YyYarolMMCsl MPUHIMUIIOB 0TOOpa M moctpoeHuss KNUM.
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Jns  TmpaBUJIBHOTO TOHUMAaHUS TPeOOBaHUN, NPEABSIBISAEMBIX K YPOBHIO
MMOJATOTOBKHU BBITYCKHHKOB MO XUMHUH, YUUTENb JOJDKEH HE TOJBKO UMETh YETKHE
MPEJICTABICHUS O TMpUMEpax 3aJaHUuil, BKJIIOUYEHHBIX B JIEMOHCTPAIIMOHHBIN
BapUaHT TEKYIIErO roja, HO W OBITh 3HAKOM C COJEp)KaHWeM Koaudukaropa u
cnenudukarmn KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISAIONICH KOTOPOM
ABJISIETCS OOOOIIECHHBIM IJIaH SK3aMEHAIMOHHOTO BapuaHTa. VIMEHHO He3HaHHe
CollepKaHNe JaHHOTO JOKYMEHTa SBIISIETCS OJHHMM W3 OCHOBHBIX (DaKTOPOB,
MEIIAIOMINX IMOJHOLIEHHOMY IUIAHMUPOBAHUIO TPOIEcca IMOJATOTOBKH K JK3aMEHY
KaK Uil y4yuTens, Tak W Uil oOydarommxca. Pesymerater EI'D 2023 r.
MIPOJIEMOHCTPUPOBATIM MPOOJIEMbI B TIOJTOTOBKE BBIITYCKHUKOB, OOYCIOBICHHBIC
MaKCHUMaJIbHOW OpUEHTAIIME MHOTHX W3 HHUX JIMIIb HAa AJIEMEHTHI COAEPkKaHUS U
YMEHUS, KOHTPOJb KOTOPBIX MPEAYCMOTPEH 3aJaHUSIMU JEMOHCTPALMOHHOIO
BapuaHTa. Iloka3arenbHO, YTO Il MPABUIIBHOTO NMOHUMAHUS Ha3HAYEHUSI ATOTO
JOKYMEHTa €XKEroJHO B HEro BKJIwouaercs ciaeayrwomas ¢paza: «llpu
O3HAKOMJICHUHU C JEMOHCTPAIMOHHBIM BAPHUAHTOM KOHTPOJBHBIX U3MEPUTEIBbHBIX
MarepuanoB EI'D cieayeT umeTh B BUAY, UYTO 3ajaHUsl, BKIIOUEHHBIC B HEro, HE
OXBaTBHIBAIOT BCEX DJIEMEHTOB COJEPKaHUS, KOTOpble OyAyT MPOBEPSITHCA C
nomoliibio BapuantoB KM B 2023 r.»

OOy4yast IIKOJRHUKOB IpuUeMaM padOThl C pPa3IUYHBIMU  TUIIAMH
KOHTPOJIMPYIOIINX 3aJaHui (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEO0OXO0JIMMO JTOOMBAThCS MOHUMAHMS TOTO, YTO YCIICITHOE BBITTOJIHEHHE JIFOOOTO
3aIaHUs HEBO3MOXKHO 0€3 THIaTeJbHOTO aHajh3a €ro YyCJIOBUS M BbIOOpa
aJICKBaTHOM MOCJICIOBATEIILHOCTH AeMCTBUM. Ha Kakmom 3Tame moAroTOBKH K
DK3aMEHY HEO0OXOAMMO pPa3BUBATh HABBIKM CMBICIOBOI'O YTCHHS, CTaBUThH IEPE.
oOy4JaromuMucs mpoOJIeMHbIE BOMPOCH U MpeajiaraTb HECTaHIApPTHBIE 3aJaHus,
KOTOpbIe OYIyT CHOCOOCTBOBATh AKTUBH3AIIUM MBICIUTEIBHBIX IIPOIIECCOB U
noOy>XJ1aTh K aKTUBHOMY IIOMCKY pelleHus. BaxkHO He mpeajaraTh yYEHUKY
TOTOBBIM QJITOPUTM, a MPUBETCTBOBATH COOCTBEHHYIO MOUCKOBYIO JCSTEILHOCTDH
YYaIlIerocsi, IMOOWPATh HECTAHIAPTHBIC TIOJAXOAbl W HWHTEPECHBIE MBICIIH.
OIHOBPEMEHHO BaXKHBIM CTAHOBHUTCS (DPOpMHUpOBAHHE y OOYYaIOIIUXCS YMEHUS
PALMOHAIILHO HCHOJIb30BAaTh BpPEMs Y€pe3 TPECHUPOBKU B PEXKUME PEATbHOTO
BPEMEHHU, OTBEJCHHOTO Ha BBIMOJHEHUE pPadOThl € OOJIBIIMM KOJIMYECTBOM
3a/IaHUH, KaKOBOU U SIBJISIETCS DK3aMeHaI[moHHas padota EI'D.

3aganus dactu | sk3ameHarmoHHbIX BapuaHToB EI'D mo xumwum 2023 .
CTall MpoAouKeHueM mpeoOpa3zoBanuii B KUM, npeanpuHsAThIX B MOCIEAHHUE
rofpl M HaMpPaBJICHHBIX HA peau3alHi0 CUCTEMHO-AEATEIBHOCTHOTO ITOJIXO0JA.
NMeHHO OH JOJIKEH OMpeesisiTh METOAOJIOTHIO TTPENOJAaBaHNsl XMMUM B IIKOJIE Ha
COBpeMEHHOM J3Tarne. He MeHee 3HauuMbIM acrieKToM npu pazpadotrke KM crano
YCWICHHE BHUMAHHS KOHTPOJO CHOPMHUPOBAHHOCTH METAINPEAMETHBIX YMEHUH,
3HaHUU U yMEHUM, POpMHUPYEMBIX B paMKaxX XHUMHYECKOIO SKCIIEPUMEHTA.

VYka3aHHble HamnpasieHus cosepuieHcTBoBaHus KM meperuieratorces u ¢
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dbopMHpOBaHUEM 3JIEMEHTOB (PYHKIMOHAJIBHOW TI'PaMOTHOCTH: YHUTATEIbCKOM,
MaTE€MaTUYECKON U €CTECTBEHHOHAYYHOM.

Baxxnoe Mecto B mpenojaBaHWM XUMHUHM JOJDKHBI 3aHMMaTh 3aJaud Ha
pacyeT Macchl BEIIECTBA WM 00BbEMa ra30B IO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIMM BEIIECTB, TaK KaK 3TO
TPaJAMIIMOHHBIA THUI PACYeTOB, KOTOPBIA BXOJUT B MPOrpaMMy IO XUMHUHU
OCHOBHOM IIKOJIbI, a TAKXKE 3a/1a4y, IPEIyCMaTPUBAIOIINE PACYET MAacCCOBOM WM
O00OBEMHOM N10JIM BBIXOJIa MPOJYKTA PEAKIMU OT TEOPETHUUECKH BO3MOXKHOTO WJIH
MacCOBOM /1014 (MacChl) XUMHUYECKOT'O COCTMHEHHS B CMECH.

BaxkHo HayuuTh AeTed MpaBWIBLHO JaBaTh OTBEThI HA PAcUYETHBIE 3a/lauu,
KOTOpbIE€ JIOJDKHBI OBITh MPEJACTAaBICHBI B BHUJE YHCIOBBIX 3HAYEHUU C
OTIpE/IENICHHON CTENEHbI0 TOYHOCTH OKpyriieHHus. OmuOKM B OTBETaX TaKUX 3a/1ad
CBUJIETEIICTBYIOT HE TOJBKO O AeduIUTaX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTEMaTUYeCKOM TPAMOTHOCTH, HO M O HEIOCTATOYHON C(HOPMHUPOBAHHOCTH
PEryJATUBHBIX YHUBEPCAJIBHBIX YYEOHBIX JCHCTBHUM — YyMEHHH ClIeI0BaTh
UHCTPYKITUSIM, OTIPEIEIISITh MOPSAOK ACUCTBUM, paboTaTh MO IIJIaHYy.

Heob6xonumo ¢opmupoBaTh 0a30Bble MaTEMaTHUYECKHE U DJIEMEHTapHbBIC
xumMudeckue 3HaHus. Pedb uper o0 ymeHusix paboTarh ¢ KodppuuueHTtamu u
MPOBOAUTH MPOCTEHIINE aprU(PMETUUECKUE PACUETHI.

Jlnst BoCHOJIHEHHS MNPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpBIE PErYIISPHO
BBI3BIBAIOT 3aTPYJHEHUS y O0yUYaIOMUXCA U YYaCTHUKOB dK3aMeHa, Mpejiaraercs
IIPOBECTH CJICTYIOIINE MEPOITPUSATHSL:

1. OpranuzoBath U npoBecTd «CeMHHAp BHUMATEIBHOTO YTCHUSD (B OYHOM
WM B AucTaHIIMOHHOM (opmare). llenpio Takoro ceMmuHapa OyJeT Kak
BOCIIOJIHCHHE  HEKOTOPhIX  TPEIMETHBIX  JehUIMTOB, TaK W  pPa3BUTHE
ONpENICIEHHBIX METaNpeIMETHBIX yMeHUN. CeMuHap MOKHO OpraHM30BaTh Kak
COPEBHOBAHME KOMAaHJ/, KOTOPBHIM TPEOYeTCS BBIMOJIHUTH CIEIYIONIUE 3a/IaHUS:
BBIOpATh OIpPEACIEHHbBIE XUMUYECKHE DJEMEHTHhI, HMEIOIUME T€ WM WHbIE
OCOOEHHOCTH CTPOEHHUSI aTOMOB; PEIINTh KOMOMHUPOBAHHYIO PACUETHYIO 3a/1auy;
YCTAaHOBUTH MOJIEKYJISIPHYIO U CTPYKTYPHYIO (POpPMYITy OpPraHUYECKOIO BEILECTBA.
DOopMYyJIUPOBKH 33JJaHUN COCTABISIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIOJTHEHHUE
3aIaHUN MOTPEOYeT BHICOKOW KOHIICHTPAIIMM BHUMAHMUS K TEKCTY 3aJlaHus,
WCIIOJIb30BaHUs TEXHOJIOTUU KPUTHYECKOTO MBIIIJICHUS.

2. Oprann3oBaTh H TIPOBECTH ULHWKJI BEOMHApPOB i  BOCIOJHEHUS
npeaMeTHbIx nedumnurToB. K ydactHio B TOATrOTOBKE BEOMHAPOB MPUBJIECYD
yuuTeNed XUMHH 00pa30BaTENIbHBIX YUPEKICHUM, BBITYCKHUKH KOTOPBHIX HUMEIOT
BbICOKHE pe3ynbTarbl EI'D mo xwmun. Temartnka 3THMX BEOWHApPOB BKIIOYACT
BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPyIHEHUsT y ydacTHUKOB EI'D,
Hanpumep: «OnpeaensieM THN XUMHUYECKOW CBSI3M M THUI KPUCTAIIMYECKON
pPEIETKN BEHIECTB», «BaxHelllne XuMUUEeCKUE TPOU3BOJICTBA B KypCE€ XUMHM,
«IKCTIEpUMEHTAIILHOE pEIIeHUE 3a7a4 Ha WACHTU(UKAINIO BEIIeCTBY», «Pemmaem
pacu€THyo 3a1ady», «AMQPOTEpHbIE OKCUIbl M TUIPOKCHABI, UX B3aHUMOCBS3b C
JPYTUMH BEUIECTBAMU», K AMUHBI 1 aMUHOKHUCIIOTBI».
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3. IIpoBectn  OUarHOCTHYECKyr pabOTy, BKIIOUAIOLIYIO 3aJaHus 10
oprannyeckoit xumun B popmate nepsoit yactu KM EI'D no xumumu.

4. PekoMeHIOBaTh  yYWTENSIM XUMUM  HPOWTH  KypChl  MOBBIIIEHUS
kBanupukanyu B Teuenne 2023-2024 yuebHoro roja.

0) MyHuIIMIIAJIbHBIM OPraHaM ylpaBJieHUusi 00pa3oBaHueM

- IPOBOJUTH MOHUTOPUHI YPOBHS YCBOEHHs DJIIEMEHTOB COZAECpKaHUsA Ha
BCEX JTalax U3y4YeHUs XUMUH;

- OpPraHM30BaTh MEXKIIKOJBHBIE 3aHATHS JUIA y4alIUXCs M0 MOATOTOBKE K
roCyJapCTBEHHON UTOroBoW arrectanuu. [Ipu 3ToM HE0OXOAMMO UCMHOJIB30BAThH
3aJlaHMs], KOTOPbIE COOTBETCTBYIOT KoAupuUKaTopy U cnenupukannu EI'O;

- TPOBECTU KYypCHI MOBBIIICHUS KBAIU(PUKAINHU IS YIUTENICH, ydamuecs
KOTOPBIX MOKa3ajdu HU3Kui pesynbtaT EI'D;

- OpraHu3oBaTh OOYYarOIIME CEMUHAPBI MO OOMEHY ONBITOM MEXAY
nefaroraMd ¢ OOJBIIMM  CTa)ke€M, OOyYaronIuecss KOTOPBIX IOKa3bIBAIOT
CTaOMJIBHO BBICOKME PE3YJIbTAThl U MOJIOABIMU YUUTEISIMH;

- OpraHu30BaTh OOMEH OIMBITOM MEXAY IIKOJaMU, 00yUYaromecs KOTOPhIX
ITOKA3bIBAIOT BBICOKMM pe3ynbTaT, U OO, HCHBITHIBAIOIIMMHU 3aTPYAHECHUS B
peanuzanuu o0pa3oBaTeIbHON MIPOrpaMMBbl;

- npu noaroropke k EI'D mo xumum cienyer yduThIBaTh, YTO W3YYEHHE
CUCTEMATUYECKOTO Kypca XUMHUU B 00beMe 1-2 YacoB OpHEHTHPOBAHO Ha
YCBOEHUE MaTepHuajla UMEHHO Ha 0a30BOM ypOBHE, YTO B HAMOOJbBIIEH CTENEHU
MO3BOJIIET YCIEIIHO CIPABUTHCS C 3aJlaHUsIMU 0a30BOTO YPOBHS M HEKOTOPBIMU
3aJaHASIMM  TOBBILIEHHOTO YPOBHS CJHOXKHOCTHM. (OCBOEHME MaTepuaja Ha
npo(UIbLHOM YPOBHE MpeAycMaTpUBaeT MHOW Juana3oH y4yeOHbIX 4acoB (5—7
4acoB B HEJENI0) U/UIU OOJIBIIYI0 CAMOCTOATEIbHYIO MTOATOTOBUTENBHYIO padoTy
CTapILICKIACCHUKOB I10J] PYKOBOJCTBOM II€arora.

Pexomenaauun mo opraHusauuu v depeHuMpoBaHHOIO 00y4YeHHS] XUMMHU
o0y4yarouxcs ¢ pa3HbIMHM YPOBHSAAMH NPEAMETHON NOATOTOBKH

a) YuureasaM, METOANYECKUM 00beAUHCHUSM YUHUTe el

[lepBeiM  mmarom  opranuzanuu  AuddepeHupoBaHHOTO  OOy4YeHUS
HIKOJIbHUKOB C Pa3HbIMH YpPOBHSIMU MOJTOTOBKM MO XHMMHUHU OyAeT pas3ziesieHue
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 M UMEET HE CTOJb
BBICOKMH ypOBEHb. Y OJHOM W y JApPYyrod TpyIIbl AOKHBI OBITh pa3HbIE
nporpaMMbl  oOyudeHus. [[ns mepBoi Trpymnmel B MOporpaMmy IMOATOTOBKH
HEOOXOJMMO BKJIIOYATh PEIICHHWE PACUETHBIX 3a7a4 MOBBIIICHHON CIOXHOCTH,
3aJjaud Ha YCTaHOBJEHHE (OPMYJI OpPraHMYECKHUX BEIIECTB (MOJICKYJSIPHBIX U
CTPYKTYPHBIX), BBIIIOJIHEHHE LIETIOYEK MpeBpalleHuid BemecTs. Llenbio ocBoeHMs
Kypca BTOpPOW TpyNIOH SIBISETCS YBEPEHHOE BJajJeHHE 0a30BbIMU HAaBBIKAMHU,
HEOOXOJUMBIMU ISl CJA4M 3K3aMEHa, 3HaHHE KJIACCU(PHUKAIMK U HOMEHKJIATYpPbl
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEWUIIMMHM MOHATUAMH XUMHUU. 3aBEPLIUTH
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Takyr ToATroToBKYy B 2023-2024 y4yeOHOM rojy peKOMEHAYeM IABYXYPOBHEBOM
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBas rpymma. DTo SK3aMEHyeMble, HUMEIOIIME TPYAHOCTU B YCBOCHUU
yueOHoro marepuana. J{Jjist paboThl C TaHHOU TPyNION peKOMEHyeM:

1. Ycunuth mpakTUYECKUd aclieKT B MpenojaaBaHuu XxuMuu. [ns yriyOnenus
NOHUMAaHUsl MaTepuasna HeoOxonuma 3¢G@QeKTUBHAs peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHHM C JPYTUMHU HATJISIHBIMU CpEICTBAMU OOYy4YEHUs
XUMHUHU  (JIEMOHCTPAIIMOHHBIN 3KCHEPUMEHT, paboTa ¢ MOJEISIMU MOJIEKYT H
KPUCTAJUIMYECKUX PEIIEeTOK, BUJEOMATepHUalibl, BHUpPTyalbHbIE JabopaTopuu,
porpaMMbl MOJEIIUPOBAHUS XMUMHUYECKUX OOBEKTOB (BEIECTB M MPOIECCOB) B
Takux (Qopmax, Kak JlabopaTopHas W TpakTUdecKas paboTel. TeopeTrmyeckuid
MaTepuan JOJDKEH TPENoJaBaThCI B TECHOM B3aMMOCBSI3W C PEJIEBAaHTHBIM
sKcIIepuMeHTOM. KaXkbIii SKCIEpUMEHT JOJDKEH BKIIFOUATh B CEOSI METOAMYECKHE
yKa3aHWs, KOMIIOHEHTOM  KOTOPBIX  SIBIIIETCS  KaK  HEMOCPEICTBEHHO
OKCIIEpUMEHTaJbHAss paboTa, TaK W BBHIMIOJIHCHHE KOHTPOJIBHBIX 3aJaHUN B
dbopmare, anamornunom 3aganusam OI'D u EI'D o xumumn.

2. ®opMUpPOBATh YUTATEIBCKYIO TPaMOTHOCTH oOOywarommuxcsa. [ms sToro
HeoOX0/MMa CucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABbIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ uHopmalmen J0oro TUna.

3. CucrteMaTU3UpOBaTh 3HAHUA MO KaXKIOMY dBJIEMEHTY COJAEp)KaHUi Kypca
xumMuH. JlJigs 3TOro cHauvajga HEOOXOJMMO HCIOJIb30BaTh 3aJaHUsl Pa3TUYHBIX
MojeNield, B TOM YHCJIE€ TPAJAUIMOHHBIX, KOTOphIE TPEOYIOT TOBTOPEHUS
TEOPETUUYECKUX TIOJIOKEHUM, HalMCaHUsl ONpENEeTICHUN H3YYCHHBIX TOHSATHUH,
COCTaBJICHHSI YPABHCHHM XUMHUYCCKUX PEAKIIHH, ONIPEIACIICHUS CTCTICHH OKHCIICHHSI
XUMUYECKAX OJJIEMEHTOB M T.I.; C BBIOOPDOM OJHOTO OTBETA M3 YETHIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIEe TOUEUHO BBISIBIIATH MPOOENbl B 3HAHUSIX U
3aTpyIHCHHS B TIPUMECHCHUM STUX 3HAHWWA TIPHU BBHITIOJHEHUM 3afaHuii. U ToabKO
Ha 3aKJIIOYUTEIHLHOM JTame IOATOTOBKH K 9JK3aMEHYy MOXKHO HCIOIb30BaTh
3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. ITpeaycmaTpuBaTh B T€UEHHE Y4eOHOTro mpolecca paboTy ¢ 3aJlaHUsIMU,
KOTOpbIE TPOBEPSIOT HE TOJBKO MPEAMETHYIO COCTABIISIIONIYI0 XUMHUHU, HO H
MEXIPEIMETHbIE CBSI3M C (U3NKOM, Ouosoruei, marematukod. HeoOxomumo
HAJIMYME MPAKTUKO-OPUECHTUPOBAHHBIX, MEXKIPEIMETHBIX, IKOJIOTU3UPOBAHHBIX
3aJlaHdid B XOJI€ peanu3aiuu OOy4eHHs IIKOJLHOTO Kypca xumuu. Cremyet
n30eraTh penieHus «IadJIOHHBIX» 3aJaHuil, KOTOPBIE CTaBAT Mepel coOol 3amaqy
«HATACKWUBAHUS HA BBITIOJHEHHUE 3aa4 ONpEeTIeHHOro hopMarta, B TO BpeMs Kak
3aJIOTOM ycCTiexa Ha 9K3aMeHE SIBISICTCS Pa3BUTHE TBOPYECKOTO M KPUTUUYECKOTO
MBIIIJICHUS, a TaKKe CPOPMHUPOBAHHOCTh HABBIKOB MEPEHOCA 3HAHUN M3 00JIacTH
TEOPHH B peajbHbIC JKU3HCHHBIC CUTYAIUH.

5. Pa3BuBath y oOy4aromuxcsi HAaBbIKU CAMOKOHTPOJIS U peduiekcuu. JlanHas
paboTta croco6CcTByeT (HOPMUPOBAHUIO CTOWKOW MOJIOKUTEILHON MOTHBAIIMU B
U3YYCHUU TpeaMeTa. ITO BO3MOXKHO MOCPEIACTBOM OPTaHU3AIMH JKCKYPCHUH,
TEMaTUYECKUX BEUEPOB, CBSI3U XMMUU C TIOBCETHEBHOM JKU3HBIO.

Bropas rpymma. DOto oOydJarommecs CO  CpPeIHUMH  Y4eOHBIMU
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CITOCOOHOCTSIMU.

1. Ucrionp30BaTh  3adaHuis, B  KOTOPBIX JUIsl  pEIICHUS Tpelyercs
MOCJIE0OBATEILHOE BBINOJHEHUE HECKOJNBKUX (TPEX-UEThIPEX) MBICIUTEIbHBIX
oreparui (aHATM3—CHUHTE3—CpaBHEHHUE—0000IIICHNUE), B TOM qucie
OCHOBBIBAIOIIMXCSA HA BIIAJICHUU 3HAHUSMHU U3 PA3HBIX TEMAaTHYECKUX pa3/IelioB.
[{enecooOpa3Ho UCTIOIB30BATh HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucnionp3oBath 3ajaHus], MpeaycMaTpuBaronige padoTy ¢ uHbopmaiue,
MPEACTAaBICHHON B pasznuyHoi (opme — cxema, Tabiuia, PUCYHOK U Jp., C
MOCJIETYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOAWMBIC JUISI  BBITIOJHEHWS  3aJaHus,
OMUCHIBAIOIIETO MOCIEAOBATEILHOCTh KCIEPUMEHTAIBHBIX JEUCTBUM, KOTOPHIC
HY)KHO TMpPEBpaTUTh B ypaBHEHHUS peakluil (MBICICHHBIM HSKCIEPUMEHT).
TpynHOCTh Takoro 3aJaHus COCTOMT B TOM, UYTO IIKOJBHUKH HEIOCTATOYHO
XOpOIIO  pa3duparoTcsi B IKCICPUMEHTAIBLHONM  XMMHUHU, UMEIOT ciaboe
MPEACTABICHUE O MPOTEKAOIUX XUMUYECKUX MPOIECcCax U HE BCErja MOHUMAIOT
CMBICJI UCIIOJIb3YEMBIX TEPMUHOB U omnpeneneHuid. K kaxmoii 1adopaTopHoi u/miu
MPaKTUYECKON paboTe HeOOXOAMMO TOTOBUTH JIUCT C 3aJJaHUSIMU, HAIPABICHHBIMU
Ha (popMupoBaHHEe TOHUMAHUS MPOLIecca, MPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)KE OIMUCHIBATH HAOIOACHUS U OOBICHATH uX. [lonesHoit
Oyner paboTa ¢ pa3IMYHBIMU TUIIAMU 3aJaHUM (C BHIOOPOM OTBETAa, C KPAaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOxoauma st GOPMUPOBAHUS
MOHUMAaHUs, YTO TPABWIBHOE BBHITIOJHEHUE 3aJIaHUS HEBO3MOXKHO 0€3 IMOJHOTrO
aHaju3a ero ycjoBus U BeIOOpa cTpareruu pemieHus. [lapamiensno dopmupyercs
YMEHHE PallMOHAJIBLHOIO MCIOIb30BaHUs BPEMEHU, OTBEICHHOTO Ha BBIINOJHEHUE
AK3aMEHAIMOHHOM pabOTHI.

Tpetbs rpynna. C BBICOKMM U BBIILE CPETHETO YPOBHEM OOYUYEHHOCTH.

1. PekoMeH10BaTh pEIICHUE 3aJaHUil, BBIXOAAIIUX 3a pamMKku (HOpMATOB H
MOJIeNiel, BCTPEUAIOIIMXCS B HdK3aMeHAIMOHHBIX padorax EI'D. Dto mo3Bomaut
chopMupoBaTh y OOydYaroOmMXCs yMEHHE CaMOCTOSITEILHO pa3padaThiBaTh
QITOPUTM DEIICHUS B ClIy4ae HECTaHIAPTHHIX (DOPMYTHUPOBOK 3aJaHHM, a TaKXKe
yMEHUE JCHCTBOBATh B HE3HAKOMBIX CUTyalusix. B psje cimydaeB menecooOpa3HO
MPOMUCKHIBATH B OOIIEM BHJI€ MOPSIOK HAXOXACHUS (DU3NUYECKUX BEIMYMH O€3
MPOBEJICHUSI TMPOMEKYTOUHBIX apU(METUUYECKUX BBIYUCICHUN, a TakXKe peliaTh
3a/1ady, TPUMEHSSI HECKOJIBKO BO3MOXHBIX CIOCOOOB, OIIEHHBAs 3TH CIOCOOBI U
BBIOMpAst 3aTEM HAauOOJee pallMOHATIBHBIM.

2. [IpoBOoaNTh WHTETPUPOBAHHBIE YPOKHM C MaTeMaTUKOH, (DU3UKOM,
ouosioruedt s (POpMUPOBAHUS 1IETOCTHON KapTHUHBI MHUpPa BO B3aWMOCBSI3U U
B3aMMO3aBUCHUMOCTH BCEX €ro KOMIIOHEHTOB.

0) AIMUHHMCTPAaUMAM 00Pa30BaTEeIbHbIX OPraHU3ALMIA:

- peaNM30BBIBATHL  NPUHLOHMIBI  JU(PEpEeHIUPOBAHHOTO oOyueHws,
co3/aBaTh MPO(PUIBHBIE KJIAaCChl W TPYNIBl € H3YyYEHHUEM XUMHH Ha
podUIBHOM, YTIIyOJIEHHOM YPOBHE,;

- BBIACHATH JIOTMOJIHUTEIbHBIE Yachl Ha HW3YYEHUE XUMHU B BHUIE
AJIEKTUBHBIX TIPEAMETOB, (aKyJIbTaTUBHBIX KypCOB, OPTaHU30BBIBATH IS
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oOydJalmuxcsi ¢  HU3KUMU  mpeaMeTHeiMu  YVY][  uHAMBUAYaJIbHBIC
00pa3oBaTebHbIE MAPIIPYTHI.

B) MyHHUIMNIAJbLHBIM OPraHaM ynpaBjieHHs1 00pa3oBaHHeM:

- TPEeAYyCMOTPETh MEphl aJAPECHOW TOMOIIM YUYUTENIIM XHUMHH TIO
YCTPaHEHUIO BBISIBICHHBIX WHIUBHUIYAJIbHBIX MPO(ecCHOHANBHBIX (IIPEAMETHBIX
U METOAMYECKUX) 3aTpyAHEHUH, B TOM 4HCIE 4Yepe3 OO0yueHHe MX Ha Kypcax
MOBBIICHUS KBaIU(UKAIUY;

- OpraHu30BaTh pachpocTpaHeHue H(YPEKTUBHOTO OMNBITA YUYUTENEH,
oOydJaronecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIBHO BBICOKHE pe3yibTaThl EI'D
10 XUMUHU.

Pexomenmanuu mo TemMaM Isi O00Cy:xjaeHUss / oOOMeHAa ONBITOM Ha
METOAUYECKUX 00beAUHCHUAX YUUTe/Ieii-NPeAMeTHUKOB

B pamkax JAesSTEIbHOCTM NPEAMETHBIX CEKUUWA YUYUTENEHd XUMUU
PETHOHAIBHOTO Y4eOHO-METOIUUECKOTO O0BEIMHEHUS PEKOMEH 10BATh:

- BKJIIOYATh B IUIAH pabOThI 3acelaHus MO CIEIYIOIMNM TeMaM: «AHaJIu3
pe3yapratoB EI'D mo xumum», «Bompockl opraHuzalu W MPOBEACHHS
noAroroBku obOyuarmmxcs Kk EI'D», «IlyTu moBbllIeHHs KayecTBa YPOKOB
XUMHH, 3P (PEKTUBHOCTH NPENOJAABAHUS [TPEIMETAY;

- TMPOBOJIUTH NPAKTHUYECKUE 3aHATHUS, OTKPBITHIE YPOKH, OOydaroiue
CEeMHHaphl MO JaHHOW TMpoOJeMaTUKe C Y4YacTHEM HauOoJiee OMBITHBIX
Me1aroros.;

- y4acTBOBaTh B pacnpocTpaHeHUH dSPGEKTUBHOTO OIMNbITA YyUHUTEIEH,
oOyyarommecs KOTOPhIX JEMOHCTPUPYIOT CTAaOUIILHO BhICOKHE pe3ynibTaThl EI'D
10 XUMUHU;

- 3aIJIaHUPOBATh METOJAMYECKHE COOBITHUSA MO O3HAKOMJICHHIO C Y4eOHO-
MeToaudeckumu pekomenaanusamu OUIIN.

PexoMeH1anuu mo BO3MOKHBIM HANIPABJICHUSAM MOBBILICHUS] KBAJIU(PUKALMH
pPadOTHMKOB 00Opa30BaHUS /Uil BKJIKYECHUS B PErHOHAJBHYIO [IOPOKHYIO
KApPTy N0 Pa3BUTHI0 PerHOHAJIBLHON CHCTEMbI 00PA30BaAHUSA !

- MEPONpPUATHS TIOBBIIMICHUS KBadU(PUKAIUM, BKJIIOYAIOUIUE TEMBI:
pe3ynbTathl EI'D Tekyiero roja; aHaainu3 TUIUYHBIX OMIUOOK, 00YYaIOIIUXCS 0
xumuu  npu  cnade EI'D, BBISABIEHHBIX TPYIHBIX IS BOCHPHUSITHUS
oOydaromumucss TeM W 3aaanuii; udMeHenuss B KM EI'D mo xumum Ha
CIEIYIOIINN YU4eOHBIN TOI,

- o0ydeHHMEe TeJaroroB, B TOM 4YHCIIE aJpecHOe (Ha OCHOBE aHajau3a
pesynbraTtoB EI'3-2023), KOHCYIbTHPOBAHUE TE€IArOroB M oOydarommxcs (Kak
myTeM TIPOBEJCHHMS O00pa3oBaTENbHBIX CEMHUHApOB, BEOMHAPOB, TaK U
WHINBUAYAIbHO);

- mpoxoxaeHue KypcoB «IloaroroBka o0ydaromuxcs K TOCy/1apCTBEHHOU
UTOTOBOM arrectaruny», «MHTepakTuBHBIE GOpPMBI MOATOTOBKH K EID»,
«IToaroroBka k EI'D B koHTekcTe nudpoBOi 00pa30BaTEILHON CPENBI»;

- TPOBEICHUE CEMHUHAPOB M TMPAKTUKYMOB C IEJbI0 (POpMUPOBAHHUS
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YMEHHUI U HAaBBIKOB, CIOCOOCTBYIOIIMX KAYECTBEHHOMY BBINIOJIHEHUIO 3aJaHUi
NoNe 13-15, 17-19, 28, 24 -25, 29-34, nio cneayomum TeMam:

- «l'otoBumcs k EI'D: 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUUYECKHUX
peakiuii. CKOpoCTh XMMUYECKON peakuu U (GaKTOpbl, BIUSIONINE HA HEEN;

- «l'otoBumcs k EI'D: XapakTepHble XHMUYECKHE CBOWCTBA H
CIIOCOOBI MOJYYEHHUS a30TCOJEPKALIUX OPTAHUNYECKUX COCTUHCHUIY;

- «l'otroBumcst k EI'D: buosorndyecku-BaxHbl€e OpPraHUYECKUE
COCJIUHEHUS»;

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

- «l'otoBumcs k EI'D: Pacuérel mo ypaBHEHHUSIM XUMHUYECKHUX
peaKLuin;

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

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

MaTepHUaJIOBy.
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