KaBasiepoBckHii MyHHIIUTIAJIbHBIA PaiOH

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

Ananu3 pe3ynbratoB BbionHeHUss EI'D u JIP BbIsBUI npoOsieMHBIC
BOIIPOCHI, HA KOTOPbIE HEOOX0AUMO 00paTUTh 0CO00€ BHHUMAaHHUE MPU MOJATOTOBKE
obOyuaroruxcs B 2023-2024 yueObHOM TOTY.

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

XumMusa

EID

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnuuecTtBo yuactaukos EI'D % OT ob1Iero yncna
0 y4eOHOMY MPEIMETY YYACTHUKOB B PETHOHE
KaBasiepoBCKHii MyHUIIUTAIBHBINA paiioH 9 0,9

OcHoBHble pe3ynbTaTel EI'D no xumuun B KaBanepoBCKOM MyHUIMIIAIBHOM
parione B 2023 romy mnpeacrtaBieHbl Ha pucynke 1. B 2023 romy B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIAIUTETa HE ObLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

100
66,67

50 33,33

H HUXe MUHUManbHoro 6anna OT MUHUManNbHoro Ao 60 6annos

ot 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbI€ pe3ynbraTel EI'D no xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHsI KOTOPhIX B KaBanepoBCKOM MyHHUIIMTIAIEHOM pailOHE HE MPEO0JIeN
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHs — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bwicokoro ypoBHs — 10-

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

roay.

Tabnuna 2. 3aganusi M0 XUMHH, TI0 KOTOPBIM BBIITYCKHUKHU
HE MPeoA0JIeTIn MUHUMAaJIbHBIN TTOpOT

Yposenn
CJOKHOCTH IIpoBepsieMble 3JeMeHThI COJepP:KAHUS/YMeHH s KT® Kon K2C*
3a1aHust

Ne
3aJaHus

Yacrs 1
3aKOHOMEPHOCTH U3MEHEHUS XUMHUIECKUX CBOMCTB
9JIEMEHTOB M UX COCIMHEHUH 110 MIeproIaM U TPYIIIaM.
O6m1ast xapakrepuctruka mMetamio [A—IIIA rpymnm B
CBS3U C UX NOJIoKeHHEM B [leproanueckoit cucreme
xummudeckux snemeHnToB J[.1. Menneneesa u
0COOEHHOCTSIMU CTPOEHHUS UX aTOMOB. XapaKTepHUCTHKA 1.2.3,
TIEPEXOIHBIX 3JIEMEHTOB —MEIU, IIUHKA, XpOMa, JkKeje3a 2.4.1,
— 10 UX noyioxkeHuto B [lepuonndeckoii cucteme 231
xumudeckux anemenToB J[.M. Menneneesa u
0COOEHHOCTSIM CTpOCHHUS X aToMoB. O011as
xapakrepucTtika HemetamioB [VA—VIIA rpynn B cBs3u
C HX TIoJIO’KeHHeM B [leproamaeckoii cucteme
xumuueckux snemenToB JI.M1. Menneneesa u
0COOCHHOCTSIMH CTPOCHHS HX aTOMOB
DneKTpoOoTpUIAaTENEHOCTE. CTEeTIeHh OKUCICHUS U 1.1.1,
BAJICHTHOCTh XHMHICCKUX JICMECHTOB 2.2.1
KoBaneHnTHas XUMU4ecKas CBS3b, €€ pa3HOBHIHOCTH U
MeXaHU3MBI 00pa30BaHMsL. XapaKTePUCTHKH
KOBAJICHTHOH CBA3M (HOJSIPHOCTH U YHEPTUS CBSI3N).
HonHasd cBs3b. Metannuueckas cBsi3b. Bonoponnas
CBs3b. BelecTBa MOJICKYJISIPHOTO X HEMOJICKYJIIPHOTO
cTpoeHus. TUl KpUCTAIIINYECKON PEIIETKY.
3aBHCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS
Knaccudukarus HeopraHHIeCKUX BEIIEeCTB.
HomeHknatypa HeOpraHUIeCKHUX BEIICCTB
(TpuBHANBbHAS U MEXIYHAPOIHAS). XapaKTepPHEIC
XAUMHYECKHE CBOWCTBA HEOPTAaHUIECKUX BEIIECTB!
— IIPOCTHIX BEUIECTB — METAJUIOB: IIEIIOYHBIX,
IENOYHO3EMENBHBIX, MAaTHUS, aTFOMHHUS, TIEPEXO0THBIX
METaJJIOB (MM, INHKA, XpOoMa, JKeye3a);
— MPOCTHIX BEIIECTB — HEMETAJIOB: BOJIOPOA,
rajloreHoB, KKCIOPO/Ia, Cephl, a30Ta, hocdopa,
yriaepoja, KpeMHUS;
— OKCHUJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX;
— OCHOBaHUi1 U aM(DOTEPHBIX THIPOKCHJIOR,;
— KHUCIIOT;
— COJIeli: CpeTHUX, KUCITBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe TUAPOKCOCOSTMHEHHUH ATFOMUHUS H
[UHKA)
Teopust CTpoeHUsI OPraHUUECKUX COEIMHEHUH: 121,
11 b TOMOJIOTHSI M M30MepHs (CTPYKTypHas U 2.2.2, 3.1,3.2
MIPOCTPAHCTBEHHAs). B3anMHOe BIIMsSIHUE aTOMOB B 2.2.3,

121,122,
123,124

1.3.2.

2.2.2,
2.4.2, 131,133
24.3

1.3.1, 21,2.2,23,
2.2.6, 2.4,25,2.6,
233 2.7

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBINOJIHEHHsI OLIEHOUHBIX IPOLEAYP U CpeIHUX 3HaueHui no Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI COZEPKAHUS.
2



Ne
3ajaHus

YpoBensn
CJIIOKHOCTH
3alaHUsA

IIpoBepsiemble 31eMEHTBI COlePKAHUS/yMEHUSI

KT?

Ko K9C*

MoJieKynax. Tumel cBs3el B MOJIEKYIaX OPraHUYECKUX
BelecTB. [ MOpuan3amus aToMHBIX opOuTaIen
yraepozaa. Pagukan. @yHKIMOHANbHAS TPy

2.2.7

12

XapakTepHble XUMUYECKHE CBOWCTBA YIIIEBOAOPO/IOB!
QIKAHOB, IUKJIOAIKAHOB, aJIKCHOB, AUEHOB, AJIKWHOB,
apOMaTHYECKUX YTIEBOAOPOAOB (OSH301a M TOMOJIOTOB
6eH3ouna, ctuposna). OCHOBHBIE CIIOCOOBI TIOTYUEHUS
YTIeBOIOPOIOB (B JabopaTtopun). XapaKkTepHbIe
XHMHYECKHE CBOHCTBA NPENeIbHBIX OMHOATOMHBIX H
MHOT'OATOMHBIX CIIUPTOB, ()eHONa. XapaKTepHbIe
XAMHYECKHE CBOHCTBA AJIbACTHIIOB, IPEICIbHBIX
KapOOHOBBIX KHCIIOT, CIIOXKHBIX 3(pupoB. OCHOBHBIE
CIIOCOOBI TOTYYESHHUS KHCIOPOJICOAEPIKALTHX
OpPraHMYecKUX COeTMHEHHH (B TabopaTopun)

1.3.4,
2.3.4,
244,
251

34,35, 3.6,
417,418

14

XapakTepHble XHMUYECKHE CBOWCTBA YIIIEBOAOPO/IOB!
QIKAHOB, LIUKJIOAIKAHOB, aJIKEHOB, IUCHOB, AJIKHHOB,
apoMaTHYeCKHX yIIeBOJOPOJIOB (OeH30I1a U FOMOJIOTOB
OeH3oua, ctuporna). Baxaelmue criocoOb! OTydIeHUs
yraeBogoponos. Monssrii (mpasmio B.B.
MapKoBHHKOBA) ¥ paJUKaJIbHBIE MEXaHU3MBI PEaKLIUH B
OpPTraHWYeCcKOH XUMHHU

2.3.4,
244

34,417

15

XapakTepHble XMMUYECKHE CBONCTBA MPEAEIbHBIX
OJJHOATOMHBIX 1 MHOTOaTOMHBIX CIIUPTOB, (heHOoa,
QJIB/ICTUAOB, KAPOOHOBBIX KHCJIOT, CIIOKHBIX 3(DUPOB.
Baxkneiine criocoOb! NOTy4eHUS
KHUCJIOPOACOAEPKALUX OPraHUYECKUX COCIUHEHUI

234

3.5,3.6,4.138

17

Knaccudukaiiuss XkMHUECKUX PEaKIuil B
HEOPraHU4YeCKON U OpraHu4eCKOH XUMUHU

2.2.8

141

18

CKOpoOCTb peakium, €€ 3aBUCUMOCTh OT Pa3IUYHBIX
(axTopoB

24.5

143

24

KauecTBeHHbIC peakiuy Ha HEOPraHMYECKUE BEIIeCTBA
1 UOHBEI. Ka‘ICCTBeHHHe peaKHI/II/I OpFaHI/I‘IeCKI/IX
COeJIMHEHU I

251

414,415

25

IpaBuia pabotsl B 1aboparopun. JlaboparopHas
mocyna u odbopynosanue. [IpaBuia 6€30MaCHOCTH MpH
paboTe ¢ eqKUMU, TOPIOYUMH U TOKCHIHBIMA
BeIIeCTBAMH, CpeJCTBaMH OBITOBON XuMun. HaydHbie
METOJIBI HICCIIeIOBAHUS XUMIYECKUX BEIIECTB U
TpeBpalneHnid. MeTo bl pa3IeieHus CMece U OYHCTKA
BelecTB. [ToHsTHE 0 MeTayuTypruu: oo1ue crnocoos!
noJy4eHus MetamioB. OOIme HaydHbIe TPUHITUIIE]
XMMHUUYECKOTO MIPOU3BOJICTBA (Ha MpUMeEpe
HPOMBILIICHHOTO MMOJy4YeHHs aMMHUaKa, CEPHOM
KHCJIOTHI, METaHOJIa). XMUMHYECKOe 3arpsi3HeHHe
OKpYyKatoleil cpezibl U ero nocuenctsus. [IpuponHeie
HACTOYHUKH YTIIEBOJIOPOJIOB, UX IepepadboTKa.
BricokoMoneKyspHbIe coeNnHeHMs. Peakumm
MTOJTMMEPH3AINH U MMONMKOHIeHcanuH. [Tomumepsl.
[TnacTmacchl, BOJIOKHA, KAy4yKH

1.3.2,
1.3.3,
1.3.4,
224

41.1,4.1.2,

421,422,

4.2.3,4.2.4,
425

28

Pacuérel macchl BemecTBa Wi 00bEMa ra3oB 1o
N3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIN 00BEMY
OJIHOTO U3 YY4acCTBYIOLIUX B peakuy BeecTB. Pacyérel
MacCOBOM Wi 0O0BEMHOMN T0JIM BBIXOAA MIPOAYKTA
peaKIuu OT TEOPETUUECKH BO3MOKHOTO. Pacuérel
MacCOBOM JJOJM (MacChl) XUMHUYECKOTO COCTUHEHHS B
cMecu

2.5.2

4.3.3,4.3.8,
439

Yacts 2

34

Pacuétrl ¢ ncmoap30BaHUEM ITOHITUI
«PaCTBOPUMOCTL», «KMACCOBas1 10JId BEIIECTBA B

252

4.3.1,4.35,
4.3.6,4.3.9
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YpoBensn
CJI0KHOCTH IIpoBepsiemble 31eMEHTBI COlePKAHUS/yMEHUSI KT? Kox K2C*
3a/laHus

Ne
3ajaHus

pactBope». Pacuérsl Mmacchl (00bEMa, KONIM4ecTBa
BEIIIECTBA) MPOJYKTOB PEAKIMH, €CITH OJTHO U3 BEILECTB
JlaHo B M30BITKE (MMeeT npumecH). Pacuérsr Macchl
(0OBEMa, KoIMUEeCTBA BEIIECTBA) MPOAYKTa PEaKlny,
€CJIM OJIHO M3 BELIECTB IaHO B BUJIE PACTBOPA C
ONpeAeIEHHON MacCOBOU J0JIEH pacTBOPEHHOTO
BemecTBa. Pacu€Tsl MaccoBol A01m (Macchl)
XMMHYECKOTO COETMHEHUSI B CMECH

Ha pucynke 2 mpencraBieHsl naHHbIe 10 3amaHusM (%), ypoBeHb
BBITIOJIHCHHUST KOTOPBIX HE MPEOA0JIe] MUHUMAIbHBIA mopor. KpacHol nuHueH
OTpaX€H MHHHMAJIBHBIA TIOPOT BBIMOJHEHUS MJIS KaXIOTO YPOBHS CIIOXKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHUi — 10%.

100
90

% 80

] 70

T

§ 60

5 50

[aa]

[ 40

o

g 30

o 20

; 1 1
2 3 4 11 17 18 25 28 7 12 14 15 24 34

M basoBbi 44,44 55,56 55,56 33,33 11,11 22,22 22,22 11,11

MOBbILEHHbIN 33,33 0 27,78 38,89 33,33
BbICOKMM 0

Homepa 3agaHni
Pucynox 2. 3aganusi, mo KOTOPHIM YYaCTHUKHU HE MPEOAO0IEITH
MHHUMAJIbHBIN TOPOT

AHaln3 pe3ynbTaTOB YYACTHUKOB U TUIIOB 33/IaHU, OMABIIUX B IEPEYEHb
(Tabin. 2, puc. 2), mokasaj, 4To, Ha JOCTaTOYHO HU3KOM YPOBHE BBIITYCKHUKAMHU
OCBOEHBI:
® DJIEMEHTHl  COjAep)KaHusd  3amaHuii  OazoBoro  ypoBHs No 3
(OnextpooTtpuniatenbHocth), Ne 4 (KoBaneHTHass XHUMHU4YECKas CBs3b, €€
PA3HOBHUIHOCTH M MEXaHU3MBbI 00pa30BaHUs);
® 3JICMCHTHI cojepraHus 3ananuii mosbieHHoro Ne 7 (Kmaccuduxarms
HeopraHuueckux BemiecTB.), Ne 15 (XapakTepHble XHMHYECKHE CBOMHCTBA
KHCJIOPOJICO/IEPIKAIIIMX OpraHMYecKux coeauHenuid), Ne 24 (KauecTBeHHBIC
peaKIMy Ha HEOPraHWYECKHE BEIIECTBA M HOHbBI; OPraHMUECKUE COCTUHEHIS).
Henb3st Ha3BaTh yCIENMIHBIM BHITIOJIHEHUE 3aJaHusi 0a30BOro ypoBHs Ne 2
(3axkOHOMEPHOCTH M3MEHEHHS XMMHYCCKHUX CBOMCTB 3JIEMEHTOB M MX COCIUHCHHIA
10 TIEpUOJaM U TPYIIaM) M 3aJaHus MoBbIIeHHOro ypoBHs Ne 14 (XapakrepHbie

XUMHYECKHE CBOMCTBA YIIIEBOJIOPOJIOB).
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Boinonnenue 3aganust Ne 2 tpebyer nmoHumanusi cmbicna Ilepuoanyeckoro
3akoHa J[.M. MenpaeneeBa M HCIIOJb30BaHUS €r0 JJII KaUeCTBEHHOIO aHaliu3a U
00OCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTpPOEHHS aTOMOB, CBOWCTB
XUMHUYECKUX DJIEMEHTOB W MX COCIUHEHHUH, C(HOPMHUPOBAHHOCTH YMEHUS
ONpENENATh BaJCHTHOCTh XHMHYECKOTO 3JIEMEHTA II0 €ro IOJIOKEHHIO B
Ilepuonnueckoin cucreMe xumMuueckux aineMeHToB .M. Menaeneesa. Boimonnssa
3ananue Nel4, psii BBITYCKHUKOB, OYEBUJTHO, ITyTaJl paJuKaJIbl METHII U 3THUII.

3amanust 6azoBoro ypoBHs No 11 (Teopuss cTpoeHus OpraHMYecKHX
coenuneHmit), Nel7 (Kimaccupukammsi XUMHYECKUX PEAKIUK B HEOPTaHHYECKOW U
oprannyeckoi xumuu), Ne 18 (Ckopocth peakiuu), Ne 25 (IIpaBuia paGoTel B
nabopatopun. HaydHble METOIBI MCCIICOBAaHUS XMMHUYECKHX BelecTB), Ne 28
(Pacuéthr Maccel BemiecTBa WM O0BbEMA Ta30B) OKA3aIMCh HEJIOCTYIHBIM IS
pelieHrs 0OJIbIIOMY KOJUYECTBY YUaIIUXCSL.

OTtMmeTuM, 4YTO 3aJaHus, OPUEHTUPOBAHHBIE HA TPOBEPKY 3HAHUS TEOPUHU
CTPOEHUSI  OPraHMYECKHX  BEIIECTB, HEIOCTATOYHO  MPOYHO  YCBOEHBI
BBIITYCKHUKAMHU C Pa3HbIM YPOBHEM MOATOTOBKU. Bwimonnss 3amanme No 11,
BBIITYCKHUKHM JIEMOHCTPUPOBAJIM HE3HAHUE TOHSTHS «TOMOJIOTH» U MyTaluCh B
TPUBHAIBHBIX U CUCTEMATUYECKUX HA3BAHUSAX BELIECTB.

Kak u B nponuiom roay, sKk3aMeHyeMble NoKa3aiau 00jee HU3KUE pe3ysbTaThl
BBITIOJTHEHMSI 3aJaHUi C TMOPAAKOBBIMH HoMepamu 17, 18, 25. Onpenenénusie
3arpynHeHus BbI3Basid 3amaHust Ne 17, 18, mposepsitonue chopMUPOBAHHOCTH
YMEHUN KIAcCU(DUIMPOBATH XUMHUYECKUE DPEAKLIUU OPraHWYeCKOM XHUMHUH IO
pa3IMYHBIM  KJIacCU(UKAIIMOHHBIM ~MPUHIMIAM, B KOTOPOM  BBIITYCKHUKH,
BEPOSITHO, HE YUUTHIBATIU HEOOPATUMOCTh PEAKIINI TOPEHHUS.

Boimonusisi 3aganue Ne 25, BBINYCKHMKM TOKa3ajd cjaOble 3HAHUS 110
MPUMEHEHHUIO OPTaHUYECKUX BEIIECTB, UTO TOBOPUT O HE3HAHWUHU OOIIUX HAYYHBIX
MPUHIIMIIOB XMMHUYECKOTO IMPOM3BOACTBA, B YACTHOCTH AalETHJIEHA M CIIOXKHBIX
a(upoB.

Pesynbratel pemnieHus pacuy€THbIX 3a1ad 0a30BOr0 YPOBHS CIIOKHOCTH
MOKAa3bIBAIOT, YTO HEKOTOPHIE 3K3aMEHYEeMbI€ CO CIa00i MOArOTOBKOW OBIAJIETH
JIUIIH YMEHHUSMU BBITIOJHITH Pacu€Thl TEIIOBOTO d(dekTa (1o TepPMOXUMHUIECKUM
YpaBHEHUSIM). A BOT YMEHUSIMU MPUMEHSTh TOHATUE «MACCOBas 10JIsl BEILIECTBA B
pacTBOpe» M YYHMTHIBATH COOTHOLIEHUE BEIIECTB, YYACTBYIOIIMX B PEaKIHUH,
HEJI0OCTaTOYHO, KaK, Hampumep, MpH BhIMOTHEHUU 3ananus Ne 28. Dtu 6a3oBbie
YMEHUSI BO B3aMMOCBSI3M HEOOXOAMMO TaKkKe MPUMEHHUTh MpPU PEHICHUM 3a7ad
BBICOKOTO ypoBHS c10KHOCTH Ne 33, Ne 34 B yactu 2, ¢ 0jHOM 13 KOTOpbIX — Ne 34
— HE CIPABWICS HU OJIMH BBITYCKHUK. CTAaHOBUTCA OUYEBUIHBIM, YTO CIIPABUTHCS C
3aJlayaMy BBICOKOTO YPOBHS CJIOKHOCTH CMOTJIM JIMIIb HEMHOTHE BBITYCKHUKH, Y
KOTOPBIX HapsAy C XOPOIIeH XUMHUYECKOW MOATOTOBKOM XOpOIIo chopMUpOBaHA
MaTreMatuyeckas TrpaMoTHocTb. llpu pemenun 3amanuss Ne 34 TtpebGoBanoch
NPUMEHUTh  MEXIPEAMETHBIE YMEHHUS 10 BBISBICHHIO MaTEMAaTU4YECKOU
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3aBUCUMOCTH MEXAY 3aJaHHbIMU (PU3UYECKUMH BEJIMYMHAMH U COCTABJICHUIO
MaTeMaTUYECKOT0 YPAaBHEHUS JIJIsl TOMCKA HEU3BECTHOM BEJIMYUHBI.

C 3amanueM mnoBeIIeHHOTO YpoBHS No 12 Takke HE CIpaBWICA HHM OJIUH
oOydJaromuiicsi. DTOT pe3yJabTaT CBHACTEILCTBYET O TOM, YTO DJIEMEHTHI
coAepKaHUsI Kypca OPTraHMYECKOW XHMHHU YCBOCHBI BBITYCKHHUKAMH HECKOJIBKO
Xy’KE€, YeM DJJIEMEHTBl COAEpX aHHUS Kypca Heopranmueckod xumuu. Ilpu
BBITIOJITHGHUH 3TOTO 3aJaHUS HK3aMEHYEMBIM HEOOXOIUMO OBLIO TPUMEHUTH
3HAHMUSI O CBOMCTBAX KOHKPETHBIX BEIIECTB, MPUHALICKAIIUX K Pa3HbIM KJIaccam.
DT0 0O3HaYaeT, 4YTO HEOOXOJUMO yUYWTHIBATH CBOMCTBA BEIIECTB C TOUYKH 3PCHHS
HAIWYUS TOW WIM HMHOW (PYHKIIMOHAJIBHOW TPYIMIbI WM CBsI3€d, HE IIyTas,
HampuMep, PEaAKIHUM TaJOoT€HAJKaHOB CO CIHUPTOBBIM U BOJHBIM PAacTBOPOM
IIEJI0YH.

JInarnocruyeckasi padora

B nensx nmoaroroBku oO0ydaromMXCs M IEJArOrMuecKkoro cooOIIecTBa K
c/laye roCyJapCTBEHHOIN UTOrOBOM aTTeCTallui IO 00pa30BaTEIbHBIM IporpaMMamM
cpennero obmero oOpazoBanus B Ilpumopckom kpae B 2023 romy PI'BHY
«DenepabHbINA WHCTUTYT [I€1arOruYeCcKux U3MEPEHUI» IIPOBEII
JUArHOCTUYECKYI0 paboTy 1O XUMUM Ha TeppuTopun J[ambHEBOCTOYHOIO
dbenepalibHOTO OKpyTa.

B tabmuue 3 mnpencTaBieHbl JaHHbIE 10 KOJMYECTBY YYaCTHUKOB,
IIpUHAMAaBIIUX yyactue B JIP.

Tabnuua 3. KonmuuectBo yyactHukoB [P o xumun

ATE KonunuectBo yuactHukos EI'D % ot 0011I€er0 yncia
0 y9eOHOMY TIpEeIMETY YYaCTHHUKOB B PETHOHE
KapanepoBckuii MyHUTTUTIAEHBIA PAioH 12 1,4

Ha pucynke 3 mpencTtaBieHbI OCHOBHBIC pe3ynbTarhl /[P mo xumwm B
KaBanepoBckom myHuiunainsHoM paiione. B 2023 rogy 8 OO MyHHIIMTIaTUTETA HE
OBLJIIO BBIITYCKHUKOB, HAOPABIIMX MaKCUMAaJIbHBIN Oal.

100

83,33

80
60
40

16,67
20

0

H He 3a4TeHO 3a4TeHO < 80% oT max

Pucynok 3. OcHoBHBIE pe3ynbTaThl [P mo xumun
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Ha pucynke 4 mnpencraBiieHO paclpeeieHle MNepBUYHbIX 0ajoB 10
MYHULUIATUTETY MO KOJIMYECTBY YHYACTHUKOB.

2,5

2 2 2 2
2
1,5

1 1 1 1
1
0’SI III
0

0o 1 2 3 4 5 6 7 8 9 10

Pucynok 4. Pacnipenenenue nepBUYHbBIX 0aljIOB [0 XUMHH

11 12 13 14 15 16 17 18 19 20 21

B Tabnuie 4 mpeacTtaBieHbl 3aJaHUs 1O XHWMHH, B3BEIICHHBIA MPOIECHT
BBITIOJTHEHUS KOTOphIX B KaBanepoBCKOM MyHHMIIUMIIAILBHOM paloOHE HE MPEOJI0JIe
MUHUMAJIBHYIO TpaHuily (MPUMEPHBIM YpPOBEHb BBINOJHEHHS 3afaHusi 0a30BOTO
ypoBHsi — 60-90%, noBeimeHHOTO YpoBHS — 40-60%, BEIcCOKOTO YpoBHS — 10-20%).

Tak kak pesynprar mo 3agaHusiMm Nell (I1) u Nel2 (B) mpexacraBien B
CyMMapHOM BHJIe, TO MHUHUMAJbHBIA TOPOT BBHIMOJIHEHUS JUIS JIaHHBIX
00BEINMHEHHBIX 3aJaHNI B3AT Kak BeIcoKuil — 10%.

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

IIpoBepsiemble 3JieMeHTHI COAEPKAHMA/YMEHUS Kon K29C KT

Ne zananusa
Yposensn
CJI0KHOCTH
3aaHus

YacTs 1
CtpoeHHe 3IEKTPOHHBIX 000JI0YEeK aTOMOB JIEMEHTOB IIEPBBIX 111 1.2.1,
Y4eTBIPEX IEPUOJIOB: S-, P- U d-DIIEMEHTHI. 2.3.1
OnekrpoHHas KoHpUrypamws atoma. OCHOBHOE U
BO30YKIEHHOE COCTOSIHHSL aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI XUMHUYECKUX CBOWCTB 3JICMEHTOB 1.2.1, 1.2.3,
1 VX COSIMHCHHH TI0 TIEPUOAaM U TPYIIIIaM. 1.2.2, 2.4.1,
Oo6mas xapakrepucTaka MetammwioB [A—IIIA rpymm B cBsi3U ¢ UX 1.2.3, 231
1oJIo’keHHeM B Ileprouueckoi cucTeMe XMMUYECKHUX 124
anemenToB JI.11. MenneneeBa 1 0COOEHHOCTSIMU CTPOCHUSI UX
aTOMOB.
XapaKkTepHUCTHKA MEPEXOIHBIX DIIEMEHTOB — MEIIH, ITUHKA,
XpOMa, JKeje3a — [0 UX MOJIOKCHHIO B IIeprHouuecKoii cucTemMe
xuMuueckux snemenToB JI.M. MenpeneeBa 1 0COOCHHOCTSIM
CTPOCHUS X aTOMOB.
O6mas xapaktepuctuka HemeTaioB [VA—VIIA rpynn B cBsi3u
¢ UX ToyiokeHueM B [leprnoqudeckoil cucTeMe XUMHYECKUX
anemeHToB JI.J. MeHeneeBa 1 0COOCHHOCTSIMH CTPOCHUS MX
aTOMOB
DIEeKTPOOTPULIATENBHOCTh. CTENeHb OKUCIIEHHS U BaJIEeHTHOCTh 1.3.2 1.1.1,
XUMHYECKHX DJIEMEHTOB 2.2.1
4 b KoBaneHTHast XuMu4ecKast CBsI3b, €€ pa3HOBUJIHOCTH H 1.3.1, 2.2.2,
7




IIpoBepsiemMble 31eMeHTHI COIEPKAHUS/yMeHUS Kox KOC KT

Ne 3ananusa
Yposensn
CJ0KHOCTH
3alaHus

MeXaHU3MBI 00pa30BaHMs. XapaKTePUCTHKH KOBAICHTHOMN 1.3.3 24.2,
CBsI3 (TIOJISIPHOCTD W SHEPTHs CBsA3H). VIOHHAS CBS3B. 243
Mertannuueckas cBsi3b. BonopoagHast cBs3b.
BemiectBa MONEKyYIAPHOTO M HEMOJIEKYIISIPHOTO CTpOSHUS. THi
KPHUCTAJUTNYECKOH peléTKU. 3aBUCUMOCTh CBOWCTB BEILIECTB OT
UX COCTaBa U CTPOCHUS
Krnaccudukanus oprannyeckux eniecTs. HomeHkiarypa 3.3 2.2.6
OpraHMYeCcKuX BeleCTB (TpUBHAIbHASI U MEX/IYHapOAHAs)
Teopus CTpoeHHsI OPraHUUECKUX COCTUHEHUI: TOMOJIOTHUS U 3.1,32 1.2.1,
n3oMepusi (CTPYKTYpHasl U IPOCTpaHCTBEeHHas1). B3anmuoe 2.2.2,
BIIMSIHHE aTOMOB B MOJIEKYJIax. 2.2.3,
Tumel cBsi3el B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. 2.2.7
I'ubpuam3anus aToMHBIX opOuTaneit yriaepona. Pagukai.
OyHKIIMOHAIFHAS TPYTIIa
XapakTepHble XUMHICCKIE CBOMCTBA YTIICBOJOPOIOB: AIKAHOB, 3.4, 3.5, 1.3.4,
IUKJI0AIKAHOB, ATKCHOB, JUCHOB, aJIKHHOB, aDOMATHYECKIX 3.6,4.1.7, 2.3.4,
YTIEBOIOPOAOB (OCH30Ia M TOMOJIOTOB O€H3071a, CTHPOJIA). 4.1.8 2.4.4,
OCHOBHBIE CTIOCOOHI TTOTYYSHHS YTIEBOAOPOIOB (B 251
nmabopaTtopun). XapakTepHbIE XUMAYECKHE CBOUCTBA
7 I NpEe/CIbHBIX OJJHOATOMHBIX ¥ MHOTOATOMHBIX CIIUPTOB,
(eHona.
XapakTepHble XUMUYECKUE CBOWCTBA aJIbJIETUIOB, TIPENENIbHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(DUPOB.
OCHOBHBIE CIIOCOOBI MTOJTYYESHUS KHCIIOPOACOIEPIKAIINX
OpraHUYeCKHUX COSTUHEHHH (B Ja00paTopun)
XapakTepHble XUMHICCKIE CBOMCTBA a30TCOACPIKAIITIX 3.7,3.8 234
OpPTaHUYECKHUX COCTUHECHUH: aMUHOB U aMHHOKHCIIOT.
8 b Baxxneiimme criocoOBI TOXYYCeHUS AMUHOB U aMHHOKHUCIIOT.
Buomorndeckn BaskHBIC BEIIECTBA: KHUPHI, YTIICBOIBI
(MOHOCaxapupl, TUCAXapUABI, MOTHCAXAPUIEI), OCIIKH
XapakTepHble XUMHIECKIE CBOWCTBA YTIICBOJOPOIOB: AIKAHOB, 34,417 2.3.4,
IUKJIOAIKAHOB, AIKCHOB, TUCHOB, aJIKHHOB, ADOMATHYECKIX 244
YTIeBO10po 0B (O€H3071a ¥ TOMOJIOTOB O€H30J1a, CTHPOJIA).
Baxneiinme crioco0b! OTy4eHHUs YTIeBOAOPOAOB. MIOHHBIH
(mpaBmio B.B. MapkoBHHKOBA) U paUKaIbHbIE MEXaHU3MBI
peakuuii B OpraHMyeCcKOi XuMuu
XapaxkTepHble XUMUYECKUE CBOWCTBA MPEIeIbHBIX 3.5, 3.6, 2.34
OJTHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB, ()EHOJIA, aJIbJIETHIOB, 418
KapOOHOBBIX KHCIIOT, CIIOKHBIX d(upoB. BaxHeiinme criocoObt
MTOJTYYCHHST KUCIOPOICOACPIKAIIX OPTaHMISCKUX COCAMHEHIHA
Yactp 2

B3auMocBs3b yrieBo0pOI0B, KUCIOPOICOAEPKAIINX 1 3.9 2.3.4,
11/ /B a30TCOJIEPIKAIUX OPTAaHNUECKUX COCTHHEHHUH. 24.3
12 Peaxuyu, noaTBEpKIAMOIIHE B3aHMOCBS3b OPraHUYECKUX
COEIMHEHU N

YcTaHoBIIEHUE MOJIEKYIIPHON U CTPYKTYpHOU hopmyr 437 252

BelllecTBa

10 II

13 B

Ha pucynke 5 mnpenacraBieHbl naHHbie 10 3amanHusM (%), ypoBeHb
BBITIOJIHEHNS KOTOPBIX HE MPEOJOJIE]l MUHHUMAalbHBIM Topor. KpacHoil nuHuen
OTPaXEH MHWHMMAJBHBIA MOPOI BBINOJHEHUs I KaXIOTO YPOBHS CIIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeicOKHi — 10%.
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Pucynok 5. 3aganusi, 10 KOTOPbIM YYaCTHUKHU HE MPEOAOIIENH

MUHUMAaJIbHBIN Inopor

AHalu3 pe3ynbTaTOB YYaCTHUKOB M TUIIOB 33/IaHUH, MOMAaBIINX B IIEPEYEHb
(Tabun. 4, puc. 5), Mokasajl, YTO yYaCTHUKH HE MPEOJ0JETN MUHUMAIbHBINA MTOPOT
HU mo onxHomy wu3 13 3amammii JIP. Hmwke B Tabmume 5 mpencraBiicH
COZep KaTENbHBIN aHanu3 3aganui [[P.

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

Kparkas xapakrepucTuka

OcHOBHbBIE 3aTPy/IHEHUS

Bo3mokHbIe NPUYHHBI

3aJaHus yyacTHukoB JIP 3aTpydHeHuil
UHGOPpMAYUSL NO KAAHCOOMY 3A0AHUIO C KPATNKUM OMEEmoM
3apanme 1. JlanHoe 3aganue | [lpu BbmonHeHuu 3toro 3afanus | [lyraroT moHsTHS

TpeOyeT 3HaHUIl O CTPOCHUH aToMa.

9K3aMEHyeMble He YWIH, 4YTO B
3amaHuM  ObUT 3aJaH BONPOC O
KaTHOHAX, & HE O JIEMEHTE.

3aganme 2.  3aKOHOMEPHOCTH
U3MEHEHHUA XUMHYECKHUX CBOMCTB
3JIEMEHTOB M HUX COCIMHEHHUM TI0
NEPUOJaM U rpymnmnaM.

VYuamuecs pacrnoJiarajiy 3JIEMEHTbI
HEC B MOPAJAKE YMCHBUIICHHA, a4 B
HOPSAJIKE YBEJIUYEHUS CBOUCTB.

HeBHuMarensHOCTb Ipu
IPOYTEHUHU 3aJ1aHUS

3aganme 3. 3amanue Tpebyer
3HAaHUM O CTENEHSX OKHCICHUS
9JIEMEHTOB, ONpEJCICHHE HX [0
tabumue MeHpeneesa.

IIpu BeIMONHEHHMH 3amaHus 3
HEKOTOpbIE Y4alllhecs HCIBITaIH
TPYAHOCTH  TPH  BBINOJHCHUH

MAaTCMAaTHICCKUX PACUYCTOB

Cra0ble BEIUNCIUTENBHBIE HABLIKH

3ananue 4. 3agaHue HaNpaBJCHO
Ha 3HAaHHE THUIIOB XMMHUYECKUX

HpI/I BBIIIOJJTHCHHUHM 3aJlaHUs MHOTI'MC
ydamuecs HEC yain

HeBHMMAaTEIHHOCTD pu
MNPOYTCHUH 3aJaHU

cBs3ei " KPUCTAJUTHYECKUX | JTBOWCTBEHHOCTH JAHHOTO BOIIPOCA.
peleTox U, COOTBETCTBEHHO, BBHIOHWpAITU
BCIICCTBA, YUUTBIBasA TOJIBKO
PEUICTKY WK TOJIBKO THUII CBA3H.
3ananme 5. 3aganme HampasieHo | [Ipu BBINIOJTHEHU U nanHoro | Cnabple MeTampenIMeTHbIE HaBBIKH
Ha 3HAaHHE KnaccuUKaluy | 3alaHdsl  HEKOTOpbhle  ydammecs | (aHaius, KJ1accuuKaIms,
OPraHUYECKUX COCTUHEHHM. MOKa3aIu HE3HaHWE | COIOCTaBJICHNUE)
(hyHKIIMOHATIBHBIX rpyImm
OpPraHuYecKUX COEAMHEHUH.
3ananme 6. 3aganme HampaeieHo | [Ipw BemomneHun 3amanust He | Cnabele mpenMetHeie YVYJ[, He
Ha 3HAHME MOHSATHUH TOMOJIOTH U | y4JIu, YTO apoMaTtu4eckue | oTpaboTaHbBI 3JIEMEHTBI

HN30MCEPLI B OpraHH‘{CCKOﬁ XHUMUMU.

AJIBACTHUBI  ABJIAIOTCA OTIACJIBHBIM

COZCPIKAHUSA: TOMOJIOTH U U30MEPhI
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Kpartkas xapakrepucTuka

OcCHOBHBIE 3aTPYy/IHEHUS

Bo3MoskHBIE NPUYNHBI

3aJaHusA y4yacTHukoB /I[P 3aTpyAHeHU
TOMOJIOTHYECKUM PSJOM U HE | B OPraHHMYECKOH XUMUH.
SIBIISIFOTCS MpeJCTaBUTEIIMHI
IpeebHBIX aIbJETUA0B.
3aganme 7. 3amanue HampasieHo | HesepHo  mpumenunu — 3HaHusa | HenmocraTodHoe 3HaHUE CBOICTB
Ha CpaBHEHHE CBOIMCTB | CBOMCTB OpPraHWYECKHUX | OPraHUYECKHX COCAUHEHUH.
yIJIE€BOAOPOAOB U | COCAUHEHUH.
KHCJIOPOACOAEPKAIIUX
OpPraHMYeCKUX COSAUHEHUH.
3aganue 8. Hanpasieno Ha 3Hanne | HesepHo  mpumenmnm — 3HaHWA | [Ipy BEIIONHEHWH S3TOTO 3aJaHUS
CBOMCTB aMHHOB. CBOWCTB a30TCOMEPKAIIUX | BBITYCKHUKH MOKa3an
OpPraHUYECKHUX COCTUHEHUI. HEOCTaTOYHOE 3HAHHE CBOMWCTB
a30TCOMAEPKAIIUX  OPraHUYECKHX
COCIUHEHU.
3aganme 9. 3anmanne Tpebyer | OmmnbOku JIOIIYILICHBL B | DK3aMeHyeMbIe HEJ0CTaTOYHO
3HaHUE CBOWCTB BCEX KJAcCOB | MPEBPALICHUU OJHUX XUMHUUECKUX | 3HAIOT CBOMCTBA apOMaTHUYECKUX
yTJIEBOAOPOIOB. BEIIIECTB B JIpyTHUE. YTIEBOIOPOAOB, a TAKXKE YCIOBUSI

MIPOBEJICHUS
XUMUYECKUX PeaKlmil.

HEKOTOPBIX

3aganmne 10. 3amaHue HampaBICHO
Ha NPOBEPKY 3HAHHH XUMHYECKUX
CBOI{CTB KHCIIOPOJCOIePIKALINX
OpraHNYECKUX COCAUHCHHI.

Owmnbku JIOITYIICHBI B
NPEBPALICHAN OJHUX XUMHUYECKHX
BEIICCTB B JPYTHE.

Henocrarounoe 3HaHME CBOWCTB
CIHUPTOB U KapOOHOBBIX KHUCIIOT, a
TaKkKe HE YWIH HaTpaBJICHUE
peakmuu B 3aBHCUMOCTH  OT
KaTaJm3aTopa.

3apanme 11. Hampasneno Ha
MIPOBEPKY 3HAHMM TI'€HETUYECKOU
CBA3M MEX]Iy YIJIEBOAOPOAAMU U
KHCJIOPOACOAEPKAIUMHU

Ommnoxu JIOITYTIICHEI
TIPEBpAICHIH BEIICCTB.

npu

Vd4eHUKH IToKa3aIu HCIOCTAaTOYHBIC
3HaHUA 110 OpFaHH‘IeCKOﬁ XHUMMHH.

OpraHUYeCKUMHU
COCAMHCHUSMH.
UHGOpMAYUS NO KANCOOMY 3A0AHUIO C PAZEGEPHYMbIM OMBENOM
3aganme 12. 3amanue BbIcOKOro | OmmOku JIOITYIIICHBI npy | YYeHHUKH MOKa3alHu HeI0CTaTOYHBIE
YPOBHS CJIOXHOCTH HAIPAaBIIEHO HA | MPEBPAIEHUH BEIIECTB. 3HAHUA [0 OPTAaHUYECKOW XUMHHU.
3HAHUE CBOHCTB BCEX KJIACCOB
OpPraHUYECKHUX COCTUHCHHUH.
3agmanme 13. PacuerHas 3agaua Ha | OmmoOKu JIOITYIIEHbI npu | YUYEHHUKH OKa3aJld HEAOCTATOUHBIE

BEIBOJ (OPMYJIBI OPTaHWYECKOTO | BBIMOJHEHUW PACYETOB IO JAHHBIM | 3HAHUS 110 BBITOJHEHHIO PACUCTOB
COCTUHCHUS o MPOAYKTaM | 3a/1ayu. MO0 JaHHBIM 3aJadd, HEyMEHHUE
TOPCHUSL. COCTaBIATH CTPYKTYPHYIO (OPMYITY
o
BbIBEJICHHOE MOJIEKYJISIPHOM.
BuiBOaBI M PEKOMECHAAIINH
Ananus MaT€praJioB IMPOBCACHUA OLCHOYHBIX IIPOLHCAYp ITOKasall

INEPCUYCHb JJICMCHTOB COACPIKAHUA / YMCHI/Iﬁ U BUJOB ACATCIBHOCTH, YCBOCHHUC
KOTOPBIX BCCMH HIKOJbHHUKAMHK PETrHOHA B ICJIOM MOKHO CUUTATh JOCTATOUYHBIM:

1. HaswiBath

HU3YYCHHBIC

BCIICCTBA

MEXIYHAPOAHOW HOMEHKJIIATYPE.
2. Omnpenensats/kinaccuPuIUpoBaTh: BaJCHTHOCTh, CTETNEHb OKHCIICHHS
XUMHYECKUX DJIEMEHTOB, 3aps/ibl MOHOB, XapakTep CPeabl BOIHBIX PAcTBOPOB

BCIICCTB, OKHUCIUTCIIb H

BOCCTAaHOBUTCIIb,
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Pa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX U OPTAHUUYECKUX COCTUHEHHU.

3. XapakrtepuszoBaTh: S-, P- W d-2JIEMEHTHl 1O WX TMOJOXKCHUIO B
[lepuonnueckon cucreme .M. MenneneeBa; CymHOCTb M3YYEHHBIX BHJIOB
XUMHYECKHX PEAKLIHI: 3JEKTPOIUTHYECKON TUCCOLMAllUH, HOHHOTO OOMEHa.

4. TIpoBOOUTH BHIYUCIIEHHUS MO0 TEPMOXUMUUYECKUM YPABHEHUSIM.

5. OOyuaromuecs MOHUMAIOT CMBICI TaKUX BAXHEUIIMX TMOHITHUM, KaK
TUJIPOJIU3 U AJICKTPOIU3 (BBIICIISIIOT UX XapaKTEpHbIC IPU3HAKH).

AHaJIN3 MarepuagoB NPOBEAECHUSA OLECHOYHBIX MPOLEAYp MOKa3ajd MEepeyYEHb
AJIIEMEHTOB COZEpKaHus / YMEHUN W BHUJOB JEATEIBHOCTH, YCBOEHHUE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHUOHA, IIKOJIbHUKAMU C Pa3HbIM YPOBHEM IMOJTrOTOBKHU
HEJIb351 CYUTATh JOCTATOUYHBIM:

1. HazpiBaTh BUJ XMMHUYECKHX CBSI3€d B COCIUHEHHUSIX U THUI
KPUCTAJUIMYECKON PEIIETKU; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, TOMOJIOTH
U U30MEPHI.

2. KmaccupumupoBaTh XUMHYECKHE pPEAKIIMM B HEOPTaHUYECKOW W
OpTraHUYECKOW XUMUHU (TI0 BCEM M3BECTHBIM KJIacCU(UKAIMOHHBIM MIPU3HAKAM).

3. XapakTepu3oBaTh OOIIME XUMHYECKHE CBOWCTBA MPOCTHIX BEIIESCTB —
METAJJIOB U HEMETAJIJIOB; OOIIME XWMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COEAUHEHUM, CBOMCTBA OTHAEJIBHBIX MPEACTABUTEIECH 3THUX
KJIaCCOB; CTPOEHHUE W XUMHYECKHUE CBOWCTBAa HW3YYEHHBIX OPTaHUYECKHUX
COCMHEHHUM.

4. OOBACHATH 3aBUCUMOCTh CBOMCTB XHMHYECKHUX DJJIEMEHTOB M UX
COCIMHEHUM OT TOJIOKEHUs »3iemeHTta B Ilepuomnueckou cucreme [J[.H.
MenpaeneeBa; nOpupoay XUMHUUYECKOM CBA3M  (MOHHOM, KOBAJICHTHOW,
METaJIMYECKOM, BOJOPOJIHOM); 3aBUCHUMOCTh CBOMCTB HEOPraHUYECKUX U
OpPTaHUYECKHX BEHIECTB OT WX COCTaBa W CTPOCHUSA; BIMUSHUE Pa3TUYHBIX
(hakTOpoOB Ha CKOPOCTh XMMHYECKOW peaklMu U Ha CMEUIEHHUE XUMHYECKOTO
paBHOBECHSI.

5. IlnmanupoBaTh/IPOBOAUTH HKCIEPUMEHT o MOJTYYEHUIO u
pacliO3HaBaHUIO BAXKHEWIIMX HEOPraHWYECKUX M OPTraHMYECKUX COEIUHEHUH C
y4E€TOM TPUOOPETEHHBIX 3HAHUN O MpaBMiIax 0€30MacHOi paboThI ¢ BEIIECTBAMU B
7a060paTOpuu U B OBITY; BEIYMCIICHUS 110 XUMHYECKUM (HOpMysIaM U YPaBHEHHSIM.

Ha ocHOBe BBISBICHHBIX THUIMWYHBIX 3aTPyJHEHUH U OMMOOK ObUIH
c(hOpMyYIUPOBAHBI CIEAYIOLIUE APECHBIE PEKOMEHAAIINH.

PexoMeHIanMu 10 COBEPIICHCTBOBAHUIO IMPENOJABAHUS XMMHUHU ISl BCeX
o0y4yaromuxcs

a) YuurejasaM, METOAUYECKUM O00beJMHEHUAM yYUHTEJIeH

[{enenanpasienHas padoTa mo GopMUPOBAHUIO YMEHHUIA:

- BBIACIATH B YCIIOBUU 3aJ1aHUSA TJIABHOE;

- YCTaHaBJIMBATh TPUYUHHO-CJIEACTBEHHBIE CBSA3M MEXKIY OTIEIbHBIMU
AJIEMEHTaMHU COJIEpKaHHsl, B OCOOEHHOCTH B3aMMOCBSI3b COCTaBa, CTPOCHUS U
CBOMCTB BEIIECTB;

11



- BHHMMATEJIbHO aHAJIM3UPOBATH YCIOBUA 33JaHUs U BBIOMPATh aJE€KBaTHYIO
MOCJIEAOBATEJILHOCTD JICHCTBUM.

DT yMeHus (POpMUPYIOTCS CUCTEMATUUYECKHM Ha MPOTSHKEHUM BCETO IUKIIA
OOy4YeHHS XUMHH MTPAKTUUECKHA Ha KXKJIOM ypOKe.

OnHoit 3 BakHEHIMX PYHKIUN YUUTENd HAa Ha4aJIbHOM 3Tare MOATrOTOBKU
SBIISIETCSl pa3bsACHEHHE O0YyYaroUIMMCs MPUHIMIOB oTOOpa u moctpoenus KUM.
Jnsi TmpaBUIBHOTO TOHUMAaHUS TPeOOBaHUU, NPEABSIBIAEMBIX K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB MO XWMHH, YUYUTEIb JOJKEH HE TOJBKO UMETh YETKUE
MPEJICTABJICHUSI O TMpPUMEPaAX 3aJaHUM, BKJIIOUYCHHBIX B JIEMOHCTPAILMOHHBIN
BapUAHT TEKYLIEro roja, HO U ObITh 3HAKOM C COJEp)KaHHEeM Koaudukaropa u
cnerupukarmmu KM EI'D mo xumMuu, BaKHEWIIEH COCTaBISIONMICH KOTOPOM
SBJIIETCSI OOOOIIEHHBIN IIaH YK3aMEHAIIMOHHOTO BapuaHTa. ViMeHHO He3HaHue
coJlep>KaHUe JaHHOTO JIOKYMEHTa SBIISIETCSA OJHHMM W3 OCHOBHBIX (DaKTOPOB,
MEIIAIOMINX TMOJHOLIEHHOMY IUJIAHMPOBAHUIO MPOIEcca MOATOTOBKUA K 3K3aMEHY
KaK JUisl y4duTens, Tak W Juisl oOydarommxca. Pesymerater EI'D 2023 r.
POJIEMOHCTPUPOBAIM MPOOJIEMBI B MOJATOTOBKE BBIITYCKHUKOB, OOYCIIOBJIEHHBIC
MAaKCHUMaJIbHOW OPUEHTALIMEN MHOTUX W3 HHUX JIMIIb HA 3JIEMEHTHI COJCPKAHUSI U
YMEHUSI, KOHTPOJb KOTOPBIX IPEAYCMOTPEH 3aJaHUsIMU JIEMOHCTPALMOHHOIO
BapuaHTa. lloka3zarenbHO, YTO JJIsl MPABMUIBHOTO MOHUMAHUS HA3HAYEHUSI TOTO
JIOKyMEHTa €XKEroJlH0 B HEro BKJIOYaeTcs cuenyromas ¢paza: «llpu
O3HAKOMJICHUHU C JEMOHCTPAlMOHHBIM BAPUAHTOM KOHTPOJIBHBIX U3MEPUTEIIbHBIX
MarepruasioB EI'D crmenyer mMeTh B BHIY, YTO 3aJaHUsl, BKIIOUEHHBIE B HEro, HE
OXBaTHIBAIOT BCEX OJJIEMEHTOB COJIEP)KAHUS, KOTOpbhIE OYIyT MPOBEPSATHCS C
noMouisto BapuantoB KMIM B 2023 r.»

OOy4dast IIKOJBHUKOB TMpuUeMaM pabdOThl C pPa3IUYHBIMU  TUIIAMHU
KOHTPOJUPYIOIMUX 3aJaHuil (C KpaTKUM OTBETOM W Pa3BEPHYTHIM OTBETOM),
HEO0OXOJIMMO 100MBAaThCS MOHUMAHUS TOTO, YTO YCIEIIHOE BHITIOJIHEHUE JIFOOOTO
3aJlaHdsT HEBO3MOXHO 0€3 TINATEeIhHOTO aHajn3a ero YCJIOBUS W BbIOOpa
aJ€KBaTHOM IIOCJIEAOBATEIILHOCTH JeucTBUM. Ha kakmom pdrame IIOATOTOBKH K
HK3aMEHY HEOOXOAMMO pPa3BUBATh HABBIKM CMBICIOBOI'O UTCHHS, CTaBUThH MEPE.
oOy4JaromMMucs: MpoOJeMHbIE BOMPOCH U MpeJiaraTh HeCTaHJApPTHBIC 3aJaHMS,
KOTOpbIE€ OYIyT CHOCOOCTBOBAaTh AKTUBU3AIMU MBICIUTEIBHBIX TMPOILIECCOB U
noOyXJ1aTh K aKTUBHOMY TMOHMCKY pelleHus. BaxkHO He mpeniaraTh y4YEHUKY
TOTOBBIM QJITOPUTM, a TPUBETCTBOBATH COOCTBEHHYIO MOMCKOBYIO JIEATEIBHOCTH
y4amerocs, MNOOWIPSITh HECTAaHAAPTHBIE TMOAXOJAbl W HWHTEPECHBIE MBICIH.
OMHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (DOPMHUPOBAHHE Yy OOYHAIOIIMXCS YMEHHUS
palMOHATIBHO MCIIOJIb30BAaTh BPEMSI 4YEpe3 TPEHUPOBKHM B PEXKUME PEATBHOrO
BPEMEHH, OTBEJCHHOTO Ha BBIMOJHEHHE pabOThl € OOJIBIIMM KOJIMYECTBOM
3a/TaHUH, KaKOBOH U SIBIIIETCS DK3aMEHaIMoHHas padora EI'D.

3agaHus 4actu | sk3ameHalmoHHbIX BapuaHnToB EI'D mo xumum 2023 .
CTaIM TPOAOHKeHHeM TmpeoOpa3zoBanuii B KUM, mpeanpuHSTHIX B TOCIETHUE
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roJibl M HAmNpaBJICHHbIX Ha peaju3allii0 CHUCTEMHO-JEATEIbHOCTHOIO MOAXO0/A.
MIMeHHO OH JO0JIKEH ONpPEeNeNsiTh METOAO0JOTHIO MPENOJaBaHusl XMMHUH B IIIKOJIE Ha
coBpeMeHHOM 3T1arne. He MeHee 3HaunMbIM acriekToM 1pu pazpadbotrke KMM craino
YCWICHHE BHUMAHWS KOHTPOJO CHOPMHUPOBAHHOCTH METANPEIMETHBIX YMCHHMH,
3HAHUUN U yMEHUH, GOPMHUPYEMBIX B paMKaX XUMHUYECKOTO IKCIIEPUMEHTA.

VYkazannele HampaBieHus coBepuieHcTBoBaHusi KM mnepemnerarorcs u c
dbopMHpOBaHUEM D3JIEMEHTOB (DYHKIIMOHAIIBHOW T'PAMOTHOCTH: YHUTATEIBCKOM,
MaTEeMaTUYECKON U €CTECTBEHHOHAYYHOM.

BaxkHoe mecTto B mpenojaBaHWM XMMHUHU JOJDKHBI 3aHUMAaTh 3aJadyd Ha
pacyeT Macchl BEIIECTBA WM 00BbEMa ra30B IO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, TaK KakK 3TO
TPAAUIMOHHBIA THUIl PAcyeTOB, KOTOPHIA BXOAUT B MPOTpaMMy IO XUMHUU
OCHOBHOM IIKOJIbI, @ TaKXKE 3aJa4d, IPEeAyCMATPUBAIOIINE PAaCUeT MAacCCOBOW WM
00BbEMHOM JTOJM BBIXOJ@ MPOAYKTa PEAKIIUU OT TEOPETHUUECKH BO3MOXKHOTO WM
MacCOBOM 101U (MacChl) XUMHUYECKOTO COCIMHEHUS B CMECH.

BaxxHo HayuuTh neTell MpaBWIBHO JaBaTh OTBETHl HA pacyeTHbHIC 3aj]layw,
KOTOpbI€ JIOJDKHBI OBITH TIPEACTABICHBI B BUJICE YHUCIOBBIX 3HAYEHUH C
OTIPEJICTICHHON CTEMEHBbI0 TOYHOCTH OKpYTrieHusl. OmuOKHA B OTBETAX TaKUX 3aj1ad
CBUJIETEIICTBYIOT HE TOJBKO O AehUIIMTaX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTeMaTUYECKOW TPaMOTHOCTH, HO M O HEJOCTATOYHOU CHOPMUPOBAHHOCTHU
PETryISITUBHBIX YHUBEPCAIBHBIX YyUEOHBIX JIEUCTBUM — yMEHUH CJel10BaTh
MHCTPYKIUSAM, ONPEAENSITh NOPSAIOK ACHCTBUM, padoTaTh MO IJIaHYy.

Heo6xoaumo ¢opmupoBaTh 0a30Bble MAaTEeMaTHUYECKHUE M DIIEMEHTAPHBIC
xumMudeckue 3HaHus. Peub upmer o0 ymeHusix pabortath ¢ KOIPPUIUEHTAMHU U
MIPOBOJIUTH MPOCTEUIITNE apUPMETUIECKUE PACUETHI.

Jlst BOCTIOJIHEHUST TPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpBIE PETYJISPHO
BBI3BIBAIOT 3aTPYIHCHUS Y O0YyYArOUIMXCA U YYaCTHUKOB dK3aMEHa, Mpejiaraercs
MIPOBECTHU CIEAYIOLINE MEPOIPUSATHS:

1. OpranuzoBath U npoBecTd «CeMHHAp BHUMATEIBHOTO YTCHUS» (B OYHOM
WM B JAucCTaHIMOHHOM (Qopmare). llenbto Takoro cemuHapa OyAeT Kak
BOCIIOJTHEHUE  HEKOTOPhIX  MPEIMETHBIX  JAC(PUIUTOB, TaK H  Pa3BUTHE
OMPENICNIEHHBIX METaNpeIMETHBIX yMeHuH. CeMuHap MOXXHO OPraHU30BaTh Kak
COPEBHOBAHHME KOMaH]I, KOTOPbIM TPEOYETCS BBIMOJHUTH CJICAYIOIIUE 3aJIaHMUS:
BBIOpaTh OMNpeJeiaEHHbIE XUMHYECKHUE DJJIEMEHThI, UMEIOIIUE T€ WM UHbIC
OCOOCHHOCTHU CTPOCHHUSI aTOMOB; PEIIUTh KOMOMHUPOBAHHYIO PACUETHYIO 3aja4y;
YCTAHOBUTH MOJICKYJISIPHYIO U CTPYKTYPHYIO (hOPMYITy OPTaHMYECKOIO BEIIECTBA.
DopMyIUPOBKH 33JJaHUN COCTABIISIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIIOTHEHHUE
3alaHiii TOTPeOyeT BBICOKOW KOHIICHTPAIlUM BHUMAHUSA K TEKCTYy 3ajaHusl,
WCIIOJIb30BaHUsl TEXHOJIOTUU KPUTUUYECKOTO MBIIIJICHUS .

2. Opranu3oBatb ¥ TPOBECTH IUKJI BEOWHAPOB JUIsI  BOCIIOJTHEHUS
npeaMeTHbIX nedumuToB. K ydacTuio B TOATOTOBKE BEOWHAPOB MPHUBIIECYH
yuuTeNed XUMHH 00pa30BaTENbHBIX YUPEKICHUHM, BBITYCKHUKH KOTOPBIX HUMEIOT
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BbICOKME pe3ynbTarbl EI'D mo xumun. Temarnka 3THMX BEeOMHApPOB BKJIIOYAET
BOIIPOCHI, KOTOPBIE PErYyJSPHO BBI3BIBAIOT 3aTPyIHEHHs] y ydacTHHKOB EI'D,
Hanpumep: «OmnpenensieM THUII XUMHYECKOW CBSI3M M THUIN KPUCTAJUIMYECKON
pPEIETKN BEHIECTBY, «Ba)kHelne XMMHUYECKHE MPOU3BOACTBA B KYpCe XHUMHM,
«DKCnepUMEHTaIbHOE pEelICHHE 3a]a4 Ha MJIEeHTHU(UKALMIO BeliecTBy, «Pemaem
pacuéTHyio 3a7audy», «AMQOTEepHbIE OKCHABI M TUIPOKCHUIBI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMMY, «AMUHBI 1 aMUHOKHUCIIOTBD».

3. [IpoBectn auarHocTUyeckyro paboTy, BKIIOYAIONIYIO 3aJaHusi [0
opranndeckoit xumuu B popmare nepsoit yactu KM EI'D o xumuu.

4. PexoMeHJIOBaTh ~ y4YUTEISIM  XUMHUU  TPOWTH  KYpPChl  TOBBIIICHUS
kBanudukanuu B TeueHue 2023-2024 yyebHoro roja.

0) MyHHMUIHMNIAJILHBIM OPraHaM ynpaBJieHUsi 00pa3oBaHUEM

- MPOBOAUTH MOHUTOPUHI YPOBHS YCBOEHHUS IJIIEMEHTOB COAEPKaHUS Ha
BCEX 3Talax U3y4YeHUs] XUMHUHU;

- OPTraHU30BaTh MEXUIKOJbHBIE 3aHATUS AJISI YUAIIUXCS MO MOATOTOBKE K
rocyJIlapCTBEHHON UTOroBou arrectanuu. [Ipu 3ToM HEOOXOAUMO HCIIOIb30BaTh
3a/1aHus, KOTOPbIE COOTBETCTBYIOT KoaupuKaTopy U cneurdpukauuu EI'D;

- TMPOBECTU KypChl MOBBIIIEHUS] KBATU(PUKALUUU IJIsI YUUTENEH, ydaluecs
KOTOPBIX IMOKa3aJIn HU3KUM pesynsTat EI'D;

- OpraHu3oBaTh OOyyaroIIME€ CEMUHApPbl MO OOMEHY OIBITOM MEXIY
nejaroraMu ¢ OOJIBIIMM  CTaXkeM, oOOydarolmuecss KOTOPbIX IOKa3bIBalOT
CTaOUJIBHO BBICOKME PE3YJIbTATHl U MOJIOABIMU YUUTEISIMH;

- OpraHU30BaTh OOMEH OINBITOM MEXIY IIKOJAMH, 00ydarouuecs KOTOPbIX
IIOKa3bIBAIOT BBICOKMHI pe3ynbTar, 1 OO, HCHBITHIBAIONIMMU 3aTPYJHECHUS B
peanuzanuu 00pa3oBaTEIbHON IPOrpPaMMBI;

- 1pu noAaroroBke k EI'D mo XuMuM ciaeayeT y4duThIBaTh, YTO W3Y4YEHUE
CUCTEMAaTUYECKOTr0 Kypca XUMHUM B o00beMe |—2 YacoB OpPHEHTHPOBAHO Ha
YCBOEHUE MaTepHuajla UMEHHO Ha 0a30BOM YpOBHE, YTO B HauWOOJIbLIEH CTENEHU
MO3BOJISIET YCIELIHO CIPABUTHCS C 33aJlaHUAMH 0a30BOI0 YPOBHS M HEKOTOPHIMHU
3aJJaHUSIMM  TIOBBILIEHHOTO YPOBHSI  CJOKHOCTH. (OCBO€HME MaTepuaia Ha
npoQUIBHOM YPOBHE MpEAyCMATpUBAET MHOW Auamna3oH y4eOHbIX YacoB (5—7
4acoB B HENEI0) U/WIN OONBIIYI0 CAMOCTOSITENbHYIO MOATOTOBUTENBHYIO padoTy
CTapILEKJIACCHUKOB MOJ pyKOBOJCTBOM I€Aarora.

Pexomenaanum nmo opraHusanuu auddepeHuMpPOBAHHOTO 00y4YeHHS] XUMHHU
o0y4aroumuxcs ¢ pa3HbIMHM YPOBHSIMH NPeIMETHON MOATOTOBKH

a) YuureasM, METOANYECKUM 00beAUHCHUSIM YUHUTe el

[lepBbiM  marom  opranuzanuu  AuddepeHuupoBaHHOTO  O0y4YeHUS
IIKOJIbHUKOB C Pa3HbIMM YPOBHSIMU TOJIFOTOBKM MO XUMHUHU OyAeT pasleiieHue
oOyuJaroluxcs, KOTOpble IIaHUpyroT crnaBatb EI'D, Ha nBe rpynmbl: TeX, KTO
JTABHO TOTOBHUTCS K DK3aMEHY U UMEET BBICOKHN YPOBEHb OCBOCHHS XMMHH, U TEX,
KTO Hayaj TOTOBUTHCS K K3aMEHY B TEKYIEM y4eOHOM rojly U UMEET HE CTOJb
BBICOKMH ypOBEHb. Y OJHOH W y JApPYyrod TpyMIbl AOHKHBI OBITh pa3HbIE

nporpamMmbl - oOydeHus. [[ns mepBod rpynmbsl B OpOrpaMMy IMOJATOTOBKH
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HEOOXOJMMO BKJIIOYATh PEIIEHHWE PACYETHBIX 3a7a4 MOBBIIMICHHON CIIO0XHOCTH,
3a/layd Ha YCTaHOBJIICHHWE (DOPMYJ OPraHMYECKUX BEIIECTB (MOJICKYJSPHBIX M
CTPYKTYPHBIX), BBIIIOJIHEHHE LIETIOYEK MpeBpalleHuil BemecTs. Llenbio ocBoeHMs
Kypca BTOPOW TpPYIIOW SIBJISIETCS YBEPEHHOE BiaJIcHUE O0a30BBIMU HaBBIKaMH,
HEOOXOJAMMBIMU I CAYM dK3aMeHa, 3HaHHE KIACcCU(UKAIMU U HOMEHKJIATYpPHI
BEILIECTB, YBEPEHHOE BIAQJICHUE BAXHEHUIIMMH TMOHITUSMH XHMHUHU. 3aBEPIIUTH
Takylo MoArotoBky B 2023-2024 yuyeOHOM Troay peKOMEHAYeM ABYXYPOBHEBOM
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBas rpymnma. DTO 3>K3aMEHYyEMble, HMMEIOIIUE TPYAHOCTH B YCBOCHUHU
yueOHoro marepuana. Jjist paboThl C TaHHOU TPyNION peKOMEHyeM:

1. Yeunuth nmpakTUYECKUid aclieKT B MpenojaaBaHuu XxuMuu. [ns yriyOnenus
NOHUMAaHUsl MaTepuasna HeoOxonuma 3¢GQeKTUBHas peanu3anus XUMHYECKOTO
OKCIIEPUMEHTAa B COYECTAHWHM C JPYTUMHU HATJISIHBIMH CPEICTBAMH OOYyYCHHS
XUMHUH (IEMOHCTPALIMOHHBIA SKCIEPUMEHT, paboTa C MOJEISMH MOJICKY1 H
KPUCTAUIMYECKUX PEIIETOK, BHUJEOMATEepHUasbl, BUPTYyallbHbIC JA0OpaTOPHUH,
MporpaMMbl MOJIETUPOBAHUS XUMHUUYECKUX OOBEKTOB (BEIIECTB M IPOIIECCOB) B
Takux (opmax, Kak jabopatopHas M TpakThueckas paboTel. Teoperuueckuit
Matepuasl JOJDKEH TMPenojaBaThCsi B TECHOW B3aUMOCBSI3M C PEJICBAHTHBIM
AKCIEPUMEHTOM. KaXKIbIil SKCIIEpUMEHT JTOJKEH BKJIIOYATh B CE0sl METOIUUECKUE
YKa3aHUs, KOMIIOHEHTOM  KOTOpPBIX  SIBISIETCS ~ KakK  HEMOCPEIACTBEHHO
DKCIIEpUMEHTa bHass paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHUil B
dbopmare, anamornanoM 3aganusaM OI'D u EI'D o xumumn.

2. ®opMHUpPOBaTh YUTATENHCKYIO TPAMOTHOCTh oOOyuwaromuxcs. [ns sroro
HeoOX0/MMa cCucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABbIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ uHdopmarimen J0oro TUmna.

3. CucTteMaTU3UpOBaTh 3HAHUS IO KaXKIOMY DJIEMEHTY COACp)KaHUS Kypca
xuMuu. JlJisi 3TOro cHavajla HEeoOXOAMMO HCIOJB30BaTh 3aJaHUs Pa3TUYHBIX
Mojielel, B TOM YHCJI€ TPAJULIHUOHHBIX, KOTOpbIe TPEOYIOT MOBTOPEHUS
TEOPETUYECKUX TMOJIOKCHUN, HAMUCAHUS ONPEACICHUN W3YyUYECHHBIX MOHSATHM,
COCTaBJICHUS YPAaBHEHUN XUMHYECKUX PEAKIIUH, OTIPEICIICHHUS CTETICHU OKHCIICHUS
XUMHUYECKUX DJJEMEHTOB U T.I.; C BBIOOPOM OJHOTO OTBETa U3 YEThIPEX
MPEIIOKEHHBIX. JTO MO3BOJUT 00JIE€ TOUEYHO BBISBISATH MPOOENBI B 3HAHUSIX U
3aTpyJHEHUS] B IPUMEHEHUM STHUX 3HAHWUW MPU BBINOJHEHHH 3aaaHuii. M TOJIbKO
Ha 3aKJIIOYMTENIbHOM JTale MOATOTOBKM K 53K3aMEHY MOHO HCIIOJIb30BaTh
3a1aHus SK3aMeHarmoHHoro gopmara EI'D.

4. TlpenycmaTpuBaTh B T€UEHHE Y4YEOHOTO Tpoliecca paboTy ¢ 3aJaHUsIMHU,
KOTOpbIE MPOBEPSIOT HE TOJBKO MNPEAMETHYIO COCTAaBISIONIYI0 XUMHH, HO U
MEXIPEIMETHBIE CBSI3M C (U3HUKON, Ouosorueil, marematukod. HeoOxomumo
HaJU4yue TMPaKTUKO-OPUEHTUPOBAHHBIX, MEKIPEAMETHBIX, 3KOJOTH3UPOBAHHBIX
3aJlaHdid B XOJI€ peanu3aluu oOy4eHHUs IUKOJBHOTrO Kypca xuMmuu. Cremyet
n30erath pelieHus «IabJIOHHBIXY 3aJaHuM, KOTOPhIE CTaBsT Mepesl coOor 3amauy
«HATAaCKUBAHUs» Ha BBIMOJHEHHE 3a/1a4 ONpeiesieHHOro (hopMara, B TO BpeMsl Kak
3QJIOTOM ycCIieXa Ha dK3aMeHE SBIISIETCS Pa3BUTHE TBOPYECKOTO UM KPUTUUECKOTO

MBIILJIEHUS, a TaKXKe CPOPMUPOBAHHOCTH HABBIKOB MEPEHOCA 3HAHUU W3 00JIacTH
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TEOPUHU B peajibHbIC )KU3HEHHBIE CUTYAIUH.

5. Pa3zBuBaTh y 00ydJarommxcs HaBBIKH CAMOKOHTPOJS U pednekcun. JlanHas
pabora crmocoOcTByeT (HOPMHUPOBAHUIO CTOMKOW TMOJOXKUTEILHONM MOTHBAITUU B
U3YYCHUU TMpeaMeTa. DTO BO3MOXHO ITOCPEICTBOM OpTraHW3allMd ASKCKYPCHUH,
TEMaTUYECKUX BEYEPOB, CBSI3U XUMHUH C TIOBCETHEBHON KU3HBIO.

Bropas rpymma. DOto oOydJarommecs €O CpPeIHMMH  YYeOHBIMU
CIIOCOOHOCTSIMU.

1. Ucrionp30BaTh  3adaHus, B KOTOPBIX JUIsI  pEIMICHUS Tpelyercs
MOCJICIOBATEIFHOE BBITIOJHEHNE HECKOJIBKUX (TPEX-4EThIPEX) MBICIUTEIBHBIX
onepauui (aHAIM3—CHHTE3—CpaBHEHNE—0000IIEHNE), B TOM quclie
OCHOBBIBAIOIINXCS HA BIIAJICHUW 3HAHUSAMHU W3 PA3HBIX TEMATHYECKUX Pa3IeiioB.
[{enecooOpa3HO KCIOIB30BATh HA YPOKaX caMO- U B3aMMOOLIEHUBAHUE.

2. Ucnionp3oBath 3ajaHus, MpeaycMaTrpuBaronige padoTy ¢ uHbopmaiue,
MPEACTAaBICHHON B pa3nu4yHoi (opme — cxema, Tabiuia, PUCYHOK U Jp., C
MOCJIETYIOIIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOJIWMBIEC JUIsl  BBINIOJIHEHUS  3aJlaHuUf,
OIMKCBHIBAIOIIETO TOCIEOBATEILHOCTh IKCIEPUMEHTANBHBIX JCUCTBUM, KOTOpHIC
HY)KHO TIPEBpPAaTUTh B ypaBHEHUS peakiui (MBICJICHHBIM HSKCIIEPUMEHT).
TpyaHOCTh Takoro 3aJaHUsS COCTOMT B TOM, YTO IIKOJHHUKHA HEIOCTATOYHO
XOpONIO  pa3OHMparOTCsi B OKCICPUMCHTAIHHOW XHMHH, HWMEIOT cllaboe
MIPEICTABIICHUE O MPOTEKAOIINX XUMUISCKUX MPOIEccaX W He BCErJa TOHUMAIOT
CMBICIT HCTIOJIh3YEMBIX TEPMUHOB U onpeneieHuil. K kaxmoi 1abopaTopHOM w/mimm
MPaKTUYECKON paboTe HEOOXOIUMO FOTOBUTH JIUCT C 3aJIaHUSIMU, HAMPABICHHBIMU
Ha (hopMuUpOBaHNE TOHUMAHUS TIPOIIeCcca, MPOTEKAIIIETO B PEAKIIMOHHOM COCY/IC.
31ech HEOOXOIUMO TaKXKE OIMKCHIBATh HAOIMIOJICHUS U OOBACHATH uX. Ilone3noi
Oynet paboTa ¢ pa3IMYHBIMU TUTIAMHU 33JaHUK (C BHIOOPOM OTBETa, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOxoauma Jist GOPMHUPOBAHUS
MOHUMAaHUs, YTO TPABWIBHOE BBHITIOJHEHUE 3aJIaHUS HEBO3MOXKHO 0€3 MOJHOTO
aHaJM3a ero ycJIoBUs U BeIOOpa cTpareruu pemenus. [lapamiensno popmupyercs
yMEHUE PallMOHAIBHOTO WCIIOJIb30BAHUS BPEMEHU, OTBEJCHHOTO Ha BBITIOJHEHUE
HK3aMEHAIMOHHOW pabOTHI.

Tpetbs rpynna. C BBICOKMM U BBIILIE CPETHETO YPOBHEM OOYUEHHOCTH.

1. PekoMeHIOBaTh pEIICHHE 3aJaHWi, BBIXOAAIINX 3a paMKd (HOPMATOB H
MOJIeJIel, BCTPEYAIOLIMXCS B AK3aMEHAaUMOHHBIX padorax EI'D. Dt0 mo3Bosut
chopMupoBaTh y OOydYaroOmMXCs yMEHHE CaMOCTOSITEILHO pa3pabaThiBaTh
QITOPUTM DPEIICHUS B ClIy4ae HECTaHIAPTHHIX (POPMYIHMPOBOK 3aJaHHM, a TaKkKe
yMEHUE JCHCTBOBATh B HE3HAKOMBIX CUTyalusix. B psjge cimydaeB menecooOpa3HO
MPOIMUCHIBATh B OOIIEM BUJE TOPAMOK HAXOXKACHUS (U3MUECKUX BEIUYMH 0€3
MPOBEICHUSI MMPOMEKYTOUHBIX apU(DPMETHUECKUX BBIYMCICHUNA, a TaKXKe perniaTh
3a/1auy, MPUMEHSS HECKOJBKO BO3MOJKHBIX CITIOCOOOB, OIIEHWBAs 3TH CIOCOOBI U
BBIOMpast 3aTeM HanboJiee pallMOHATIbHBIMN.

2. [IpoBOAUTh HHTETPUPOBAHHBIE YPOKM C MAaTeMaTHKOH, (DU3MKOMH,
Oowonoruerr s (GOPMHUPOBAHUS IIEIOCTHOW KapTHHBI MHpPa BO B3aUMOCBS3H H
B3aMMO3aBHCHMOCTH BCEX €r0 KOMIIOHEHTOB.
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0) AIMUHHMCTPAIIUAM 00Pa30BaTeJIbHbIX OPraHU3AIUIL:

- peanu30BbIBaTh  NPUHUUNBI  AUPGEpEHUHUPOBAHHOTO  O0y4YeHHH,
co3fgaBath MNpO(UIbHBIE KJIacChl W TPYNNbl C H3YYCHHEM XUMHUU Ha
npoQUIBLHOM, YIIyOJIE€HHOM yPOBHE;

- BBIJCNATH JIONOJHUTENIbHBIE 4Yachl HAa M3YYEHHE XHMUU B BHJIE
AJNIEKTUBHBIX MPEAMETOB, (aKyJIbTaTUBHBIX KYypCOB, OpPTraHHU30BBIBATH IS
oOyyalmmxcsi € HU3KAMM  OpeaMeTHbiMM YY)/  HHAMBHUIyaJbHbIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJieHus 00pa30BaHHeM:

- MPEIyCMOTPETh MEphl aJPECHONM TMOMOIINM YUYHUTEISIM XUMHUHU 110
YCTPAHEHUIO BBISBICHHBIX WHJIUBUIYAJIbHBIX MPO(ECCHOHANBHBIX (TPEIMETHBIX
U METOJIMYECKMX) 3aTPyJAHEHUM, B TOM UHCIIEe Yepe3 o0ydeHHe MX Ha Kypcax
MOBBIIICHUS KBaTu(pUKaIuu;

- OpraHu30BaTh pacnpocTpaHeHue 3G(PEKTUBHOTO ONBITA yUYUTEIECH,
oOyyaronmecs KOTOPhIX JEMOHCTPUPYIOT CTaOMILHO BhICOKHE pe3yibTaThl EI'D
0 XUMUU.

Pexkomengauum mnmo TtemMaM JAias  OO0Cy:KIeHHs / OOMeHa ONBITOM Ha
METOAUYECKUX 00beAHHCHUAX YUYUTe/Iei-PeAMEeTHUKOB

B pamkax JAeATEIbHOCTM NPEAMETHBIX CEKUWW YYUTEIEd XUMHUU
PErMOHAIIBHOTO Y4eOHO-METOAUYECKOTO 00BEJUHEHUSI PEKOMEHI0BATh:!

- BKJIIOYATh B IUIAH pabOThI 3acelaHus MO CIEAYIOIHUM TeMaMm: «AHaau3
pesynbTatoB EI'D mo xummm», «Bompocsl opraHu3zanuu W HIPOBEIECHUSA
noAroroBku oOywarommxcss kK EI'D», «IlyTu mnoBbllIEeHHs KayecTBa YPOKOB
XUMHH, 3P (PEKTUBHOCTH MPENOAABAHUS ITPEIMETA;

- MPOBOAUTH MPAKTUUYECKUE 3aHATHUS, OTKPBIThIE YPOKH, OOydarolue
CEeMHHapbl MO JAaHHOW MpoOJeMaTHKEe C Y4YyacTHEM HauOoJiee OMNBITHBIX
IIE€1aroroB.;

- y4acTBOBaTh B pacOpoCTpaHEHUH dSPQPEKTUBHOTO ONbITA YyUHUTEIEH,
oOyyarmmecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BBICOKHE pe3yibTaTthl EI'D
10 XUMUHU;

- 3alJIaHUPOBATH METOJAMYECKHE COOBITHUSA MO O3HAKOMIIEHUIO C Y4yeOHO-
MeToan4Yeckumu pekomenaausmu OUIIN.

PexomMeHaanuu M0 BO3MOKHBIM HANPABJICHUSM NMOBBIIICHUSI KBATHU(PUKAIMHA
PadOTHUKOB 00pa30BaHUA /I BKJIKYEHHS! B PErHOHAJBHYI) JTOPOKHYIO
KApPTy N0 Pa3BUTHI0 PErHOHAJILHON CHCTEMBbI 00PA30BAHUSA !

-~ MEpONPHUSITHS TOBBIIMICHUS KBadu(UKAIUK, BKIIOYAIOMHE TEMBI:
pesynbratel EI'D Tekymiero roja; aHajanu3 TUMHYHBIX OMTHOOK, 00yJaroImuXcs 1Mo
xumMun Opu  caade EI'D, BBISBICHHBIX TPYIHBIX IS BOCHPHUSITHUS
oOyuarommmucs TeM W 3ananuii; udmenenus B KMUM EI'D mo xumum Ha
CIEIYIOIMNN YueOHBIN TOI,

- o0ydeHHEe TeJaroroB, B TOM 4YHCIIE aJpecHOe (Ha OCHOBE aHaIu3a
pe3ynbraTtoB EI'3-2023), KOHCYIbTHPOBAHUE TENArOroB M o0ydarommuxcs (Kak
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nyTeM TPOBEACHHUS O00pa3oBaTENbHBIX CEMUHApOB, BeOMHApPOB, TaK U
WHJIUBUAYAIbHO);

- mpoxoxjenue KypcoB «IloaroroBka o0ydaromuxcs K rocyJ1apCTBEHHOU
UTOroBOM arrecranuny», «MHTepakTuBHble G(OpMBI TOATOTOBKU K EID»,
«IToaroroBka k EI'D B koHTEeKcTE HM(PPOBON 00pa30BaTEIbHON CPENIBI»;

- TMPOBEICHUE CEMUHAPOB M MPAKTUKYMOB C ILeJbl0 (QOpMUPOBAHUS
YMEHHUI M HAaBBIKOB, CIIOCOOCTBYIOIINX KAYECTBEHHOMY BBLINIOJIHEHUIO 3aJaHUM
NoNe 13-15, 17-19, 28, 24 -25, 29-34, nio cneayomuM TeMam:

- «l'otoBumcs k EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XHUMHUUYECKHUX
peakuuii. CKOpOoCTh XUMUUYECKON peakiuu U (GakTOpPhl, BIUSIOMINE HA HEE;

- «l'otoBumcs k EI'D: XapakTepHble XHMUYECKHE CBOWCTBA H
CIOCOOBI MOJYYEHHUSI a30TCOJEPKALIUX OPTAHNYECKUX COCTUHECHUI;

- «l'otroBumcss k EI'D: bBuojlorndyecku-BaXHbI€ OpPTraHUYECKHUE
COCIMHEHUSIY;

- «['otoBumcs k EI'D: I'eHeTnueckass B3aMMOCBSA3b HEOPraHUYECKUX
BELIECTB U OPTraHUYECKUX COCAMHEHHUHN B 33aJaHUSAX IOBBILICHHOIO U BBICOKOIO
YPOBHEU CIIO)KHOCTHY;

- «l'otoBumcss k EI'D: Pacuérsl mo ypaBHEHHSIM XUMHYECKUX
peaKIuiny;

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

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

MaTepHUaJIOBy.
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