JanbHeropckuii ropoacKou OKpyr

AHanuTuyeckas CIpaBKa COCTaBJICHA JJIsI MyHUIIUMIIAILHOTO 00pa30BaHUs
no pesyJbraram npoBeaeHuss B 2023 roay cieayromMX OLEHOYHBIX MpOLEeAyp:
€IMHOT0 TOCYAapCTBEHHOI0 3K3ameHa (fnanee — EI'D) u quarHoctuyeckoi paboThl
(manee — J1P) mo npeameTam.

Ananmu3 pesynabTaToB BbIMonHeHus EI'D um JIP BeissBUN mpobOieMHbIe
BOIIPOCHI, HA KOTOPbIE HEOOX0IUMO 00paTUTh 0CO00E€ BHUMAaHHUE MPU MOATOTOBKE
obOyuaroruxcs B 2023-2024 yueObHOM TOTY.

BriBogpl M pexomMeHAaIy, MPEeACTaBICHHBIC B CIPAaBKE, MTOJDKHBI 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 YYaCTHHUKOB B pETHOHE
JanpHeropckuii ropoJICKON OKpyr 25 2,51

OcHoBHbIe pe3ynbrarel EI'D mo xumuu B J[aJIbBHETOPCKOM T'OPOJICKOM
okpyre B 2023 romy mnpeacraBieHbl Ha pucynke 1. B 2023 romy B
oOpa3oBarenbHbIX opranm3anusax (ganee — OO) MyHuUIUNaauTeTa HE OBUIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

100

50 40 a4
0
B HVXKEe MUHMManbHoro banna OT MMHMMabHOro fo 60 6annos
ot 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHBbIE pe3ynbTaThl EI'D o xumun

B tabmune 2 npecTaBlICHbl 3a1aHUS [0 XMMHH, B3BEHICHHBIA IIPOLECHT:
BBIMIOJIHEHHUsSI KOTOpPbIX B JlaJIbHErOPCKOM TOPOJACKOM OKpyre He Mpeooel
MUHUMAJIBHYIO TpaHUILy (TPUMEPHBIH YPOBEHb BBHIMIOJHEHHS 3a/JaHus 0a30BOTO
ypoBHs — 60-90%, mnossimienHoro ypoBHsi — 40-60%, Bwicokoro ypoBHs — 10-

L B3Bemennsrit MPOLCHT BBINIOJIHECHUS — CyMMa 0aJjIoB 10 KaXJA0MY 3aJIaHHI0 B I'pYIIIE / Ha KOJIMYECTBO

YYaCTHHUKOB, MOMABIIKX B ATy IPYIILY.
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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 MIPEO0/I0JIeIU MUHUMAIBHBIN TOpOT

Yposenn
CJOKHOCTH IIpoBepsieMble 3J1eMEHThI COAepP/KAHNS/YMEHUS KT? Kox K2C*
3a1aHust

Ne
3aJaHus

Yacrs 1
3aKOHOMEPHOCTH U3MEHEHUSI XUMHUUECKUX CBOMCTB
3JIEMEHTOB U UX COEJUHEHMI 10 IEpUOJaM U rpynmnam.
O6m1as xapakrepuctrka Metamio IA-IIIA rpymm B
CBS3U C UX NoyiokeHueM B [leprognueckoit cucreme
xuMuueckux snemeHToB /.M. Menneneera u
0COOEHHOCTSIMU CTPOEHHUS UX aTOMOB. XapaKTepUCTHKa 1.2.3,
TIEPEXOIHBIX 2JIEMEHTOB —ME/IH, IIUHKA, XpOMa, kKeje3a — 24.1,
0 UX NoJoxeHuto B [lepuoanueckoit cucreme 231
xuMmudeckux anemenToB J[.M. Menneneera u
0COOEHHOCTSIM CTpOEHHS UX aToMoB. O01as
xapaktepucTika HemetamuioB [VA—VIIA rpymnn B cBsizu ¢
ux nonoxeHueM B [lepuoauueckoit CUCTEME XMMHUECKHUX
snemenToB JI.11. MenpaeneeBa u 0COOCHHOCTSIMHU
CTPOEHHSI UX aTOMOB
DneKTpOOTpULATENHOCTh. CTENIEHb OKUCIIEHUS U 1.1.1,
BAJIEHTHOCTh XUMHUYECKUX 3JIEMEHTOB 2.2.1

121,122,
123,124

1.3.2.

KoBaneHnTHas XuMu4eckast CBs3b, €€ pa3HOBUIHOCTH 1
MEXaHM3Mbl 00pa3oBaHKs. XapaKTEPUCTUKA KOBAJIEHTHOH | o 2.2,
CBsI3M (TIOJIIPHOCTD U SHEPTHs CBsA3M). VIOHHAs CBA3b. 242,
4 b Merannuueckas cBs3b. BogopoaHas cBsi3b. Bemecta 24.3
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTpoeHus. Tum
KpUCTAJIMYECKON PEIETKU. 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT MX COCTABAa M CTPOCHHUS

Knaccudukarus oprannyeckux seuiects. Homenknarypa
OpPraHHYECKUX BEIIECTB (TPUBHAIbHAS M MEX/yHAPOIHAs)
Teopus CTpoEHMSI OPraHU4YECKUX COCIUHEHUI: TOMOJIOT U 1.2.1,
U u3oMepus (CTpyKTypHas ¥ IPOCTPAHCTBEHHAS). 222
B3anmMHoOe BIMsSHHE aTOMOB B MOJIEKyJax. THITEI cBsA3el B 223, 31,32
MOJIEKyJIax OpraHM4YecKux BemecTs. [ nbpuanzanus 297
aTOMHBIX opOuTaneii yrieponaa. Pamuka.
DyHKIMOHAJILHAS TPYyTIITA

XapakTepHble XUMUYECKHE CBOWCTBA YTIIEBOIOPOIOB!
QJIKAHOB, [IUKJIOATKAHOB, aJIKCHOB, IUEHOB, AJIKNHOB,
apOMaTHYECKUX YTIIeBOIOPOAOB (OEH3071a U TOMOJIOTOB
OeH3ouna, ctuposa). OCHOBHBIE CIIOCOOBI TTOTYYSHUS 1.34,
YIIIeBOAOPOIOB (B TabopaTopur). XapakTepHbIe 2.34, 3.4, 35, 3.6,
12 I1 XUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJJTHOATOMHBIX U 2.4.4, 41.7,4.1.8
MHOTOATOMHBIX CITUPTOB, (heHOIa. XapaKTepHBIE 251
XMMHWYECKHE CBOWCTBA aJIbJIeTH0B, IIPEIEIbHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX 3(QHpoB. OCHOBHBIE
CTHIOCOOBI TOTYYEHHUS KUCIOPOACOACPIKAIINX
OpPraHMYECKUX COSAMHEHUH (B JlabopaTopmn)

131,133

10 b 2.2.6 3.3

11 b

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
NPUMEPHBIX YPOBHEH BBITIOJIHEHHS OLEHOYHBIX MPOLENYP U CPeTHUX 3HaueHHH 1o Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.
4 KOC — KOHTPOIMPYEMBIE 3IEMEHTBI COJIEPIKAHUS.
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Ne
3ajaHus

YpoBensn
CJIIOKHOCTH
3alaHUsA

IIpoBepsieMble 3J1eMEHTHBI COlePKAHNS/YMEHUS

KT

Ko K9C*

14

XapakTepHble XHMUYECKHE CBOWCTBA YIJIEBOIOPO/IOB!
QIKAHOB, IUKJIOATKAHOB, aJIKCHOB, AUEHOB, AJIKUHOB,
apOMaTHYECKUX YIJIIeBOIOPOAOB (OEH30J1a U TOMOJIOTOB
OcH3o0u1a, cTupoia). BaxHelme crioco0Ob! MOTy4YeHUs
yraeBogoponos. Monnsrii (mpasmno B.B. MapkoBHHKOBA)
U paluKaJIbHbIE MEXaHU3MBbI PEAKLIUI B OPraHu4eCcKOu
XHMHUH

2.3.4,
2.4.4

34,417

15

XapaKTepHble XUMUYECKHE CBOWCTBA MIPENEIbHBIX
OJJHOATOMHBIX 1 MHOTOaTOMHBIX CIIUPTOB, (heHoma,
AIBIETU/IOB, KAPOOHOBBIX KUCIIOT, CJIOKHBIX 3(PHPOB.
Baxxneiimme criocoOBI OIYIEeHUS KUCIOPOICOACPIKAIINX
OpPTraHUYECKUX COEAMHEHUH

2.3.4.

3.5,36,4138

17

Knaccudukaius XuMHIECKUX PEaKIuil B
HEOPTraHUYECKON ¥ OPraHNYECKON XUMUU

2.2.8.

14.1

18

CKOpOCTh peakiyu, e€ 3aBUCHMOCTh OT Pa3IMYHBIX
(daxTopoB

2.4.5

143

19

PeaKHI/II/I OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIC

2.2.1,
2.2.5

1.4.8.

20

DNEKTPOIN3 PacIJIaBOB U PACTBOPOB (COJIEH, IIEI0Ye,
KHCJIOT)

1.13,
2.2.5

1.4.9

21

T'unponus coneit. Cpena BOIHBIX pacCTBOPOB: KHUCTas,
HelTpaspHas, MeT0YHAS

2.2.4

14.7

22

OO0paTtuMsble 1 HEOOPATHMbIE XUMHIECKUE PEAKIIHH.
Xumundeckoe paBHOBecue. CMelIeHNe PaBHOBECHS TT0
JICHCTBHEM PA3IHYHbIX (PAKTOPOB

2.4.5

1.4.4

24

KauecTBeHHBIC peakIii Ha HEOPTAHUIECKHE BEIICCTBA U
noHbl. KauecTBEHHBIE PeaKIIny OPTaHMISCKUX
COCTMHCHUN

25.1

414,415

25

[IpaBuna pabotsl B 1aboparopun. JlaboparopHas mocyna
u obopyznoBanue. [IpaBuia 6e3onacHoCTH pH padoTe ¢
€IKMMH, TOPIOYMMHU ¥ TOKCUYHBIMH BEIIECTBAMH,
cpenctBaMu ObITOBOM XuMuu. HayuHble METOIBI
UCCIIEIOBAaHNUS XUMHUYECKUX BEIIECTB U MIPEBPAICHHUH.
MeTonp! pa3feneHns cMeceil 1 OYUCTKH BEIIeCTB.
[TonsTHE O METAIUTYPrUu: OOIIHE CITOCOOBI MOTYUSHUS
MeTasuioB. OO1e HayIHbIe TPUHITUIB XUMHYECKOT0
MIPOU3BOJICTBA (HA MIPUMEPE MPOMBIIIIICHHOTO MOTYYCHHS
aMMWUaKa, CepHON KUCIOTBI, METaHOJa). XUMHUYECKOe
3arpsi3HEHUE OKPY KAIOLIEN CPEIbl U €ro MOCIEICTBUSL.
[IpupoaHble HCTOYHHUKH YIIIEBOAOPOIOB, UX
mepepaboTka. BEICOKOMOIEKYISIPHBIC COSAMHCHIS.
Peakiiun nmomuMepHu3auy U MOJIMKOHICHCAIINH.
ITonumepsl. IlnacTmaccsl, BOJIOKHA, KAY4yKU

1.3.2,
133,
1.3.4,
224

41.1,4.1.2,

421,422,

4.2.3,4.2.4,
425

26

Pacuérsl ¢ ucnosib30BaHMEM MOHATUN «PACTBOPUMOCTH,
«MaccoBasl J0J1s1 BEILECTBA B PACTBOPE»

252

431

27

Pacuérsl TemioBoro 3¢ dexra (1o TepMOXUMUIECKUM
YpaBHEHHUSM)

252

434

28

Pacuétsl Macchl BenecTBa Uil 00bEMa ra3oB 1Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU O0BEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEaKIUU BellecTB. PacuéTsl
MacCOBOH WA 00BEMHOM JIOJIM BBIXOJA TIPOIAYKTA
peaKUuu OT TEOPETUUECKH BO3MOXKHOI0. PacuéThl
MacCOBOM JI0JTH (MacChl) XUMHYECKOTO COSIMHEHIS B
cMecH

2.5.2.

4.3.3,4.3.8,
4.3.9

YacTts 2

29

OKHUCIINTENh U BOCCTAHOBUTED. PeaKL{I/II/I OKHCJIUTCIIBHO-
BOCCTAHOBHUTCIIBHBIC

2.3.3,
243,
2.4.4

2.8




YpoBensn
CJI0KHOCTH IIpoBepsieMble 3J1eMEHTHBI COlePKAHNS/YMEHUS KT Konx KOC*
3a/laHus

33 B

Ne
3ajaHus

YcTaHOBIICHHE MOJICKYJISIPHOM U CTPYKTYPHOH (POopMyI
BEIIECTBA
Pacuérsl ¢ HCIOIB30BAHUEM MTOHATUH «PACTBOPHUMOCTDY,
«MaccoBasi JIOJIS BEIIECTBA B pacTBOpe». PacuéTel Macchl
(00BéMa, KONMYECTBA BEIICCTBA) MPOYKTOB PEAKIIHH,
€CIT OJTHO W3 BEIIECTB JIaHO B M30BITKE (MMEET IIPUMECH). 431 435
34 B Pacuérsr Maccel (00hEMa, KOTHMUYESCTBA BEIIESCTBA) 25.2 436 439
MIPOAYKTA PEAKIINH, €CIIM OJHO U3 BEIIECTB TaHO B BUIE D
pacTBopa ¢ onpeneiaEHHON MacCOBOH foyel
pacTBOpEHHOTO BelecTBa. PacuéTel MaccoBOW JOIN
(Macchl) XHMUYECKOTO COSTMHEHUS B CMECH

2.5.2 4.3.7

Ha pucynke 2 mpencraBieHsl naHHble 1o 3amanusMm (%), ypoBeHb
BBITIOJIHCHHUST KOTOPBIX HE MPEOA0JIe] MUHUMAJIbHBIA mopor. KpacHoi nuHUeH
OTpaX€H MHHHMAJIBHBIA TIOPOT BBIMIOJHEHUS I KaXIOTO YPOBHS CIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHUi — 10%.
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10 /11 17 18 |19 20 21 25 26 27 28 12 14 15 22 24 29 33 34
B ba3oBbI 32,044,024,048,036,024,016,052,052,048,036,040,044,016,0

NOBbILIEHHbIM 24,0 20,0 22,020,022,0
BbICOKUM 4,00 4,000,00

Homepa 3agaHuii
Pucynok 2. 3aganusi, o KOTOpPbIM YYaCTHUKH HE MPEOI0IIENN
MUHHMMAaJbHBIN IOPOT

AHanu3 pe3ynbTaToOB YYaCTHUKOB U TUIIOB 33JJaHUH, MIOMABIINX B IEPEUYCHb
(Tabn. 2, puc. 2), mokaszaa, 4YTO Ha JOCTAaTOYHO HU3KOM YpPOBHE BBIITYCKHUKaMU
OCBOCHBI JJIEMEHTHI COJIepKaHus 3amaHuii 6azoBoro ypoBHs Ne 19 (Peakiuu
OKHUCJIUTENIbHO-BOCCTaHOBUTENbHBIE), No 20 (DnekTposin3 pacijiaBoB U pacTBOPOB
(coseit, miea04ue, KUCIIOT).

Henb3s Ha3BaTh ycHenIHbIM BBITIOJHEHHE 3adaHuil 0a30Boro ypoBHs Ne 3
(OnekrpoorpunareabHocThb), Ne 10 (Knaccudukaius opraHMIeCKHX BEmecTs. ), No
21 (I'mpponu3 comeii.), Ne 26 (Pacuétel ¢ WCMHOJIB30BAaHUEM MOHITHH
«PacTBOPHMOCTBY, «MAaccoBasi JOJs BeliecTBa B pacTBope»), Ne 27 (Pacu€re
TETUIOBOTO AP deKTa (110 TePMOXUMHUECKUM YPABHEHUSIM).



3ananus 6a3oBoro ypoBHs Ne 2 (3aKOHOMEPHOCTH U3MEHEHUS XUMHUYECKUX
CBOMCTB JJIEMEHTOB M HX COEIMHEHMA 1O nepuogaM u rpynnam), Ne 4
(KoBanenTHass xumuyeckas CBs3b, €€ PA3HOBUJHOCTH U  MEXAaHHU3MBI
obopazoBanusi), Ne 11 (Teopus cTpoeHHs OpraHWYECKUX coemuHeHuid), Ne 17
(Knaccudukanuss XUMHUECKMX peEakluid B HEOPraHUYECKOW W OpraHu4ecKOou
xumun), Ne 18 (Ckopocth peakuun), No 25 (ITpaBuna pa®oThel B jgabopaTopuu.
Hayunbie MeTOabI MccneoBaHusT XUMUYECKUX BemlecTB), Ne 28 (Pacuérbl Macchl
BEIIECTBA WM 00bEMA Tra30B) OKA3AIKMCh HEJAOCTYIHBIM JJIsl PEIICHUS OOJIBIIOMY
KOJIMYECTBY yYaIIUXCS.

Beimonnenne 3aganus Ne 2 tpeOyer nmoHuManusa cmbicia lleproguyeckoro
3akoHa [[.MI. MeHneneeBa U UCHOJIB30BaHUS €r0 JIsI KAUECTBEHHOTO aHAIN3a U
O00OOCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTpPOEHHSI aTOMOB, CBOICTB
XUMHUYECKUX 3JEMEHTOB U MX COCIUHEHHH, C(HOPMUPOBAHHOCTH YMEHUS
ONpENENATh BaJE€HTHOCTh XWMHUYECKOIO JJEMEHTa [0 €ro IMOJIOKEHUIO B
[lepponnueckoit  cucremMe xumuueckux anemeHtoB .M. Mennaeneena.
Beimonnenne 3amanus Nod4 mpennonaraeT 3HAHUWE THUIOB KPUCTAJUIMYECKHUX
PEIIETOK U BHJIOB XMMHUYECKUX CBs3eil. OOpaTUM Take BHUMAaHHUE U HA YPOBEHb
Cc()OPMUPOBAHHOCTH YUTATEIILCKOM I'PAMOTHOCTH IK3AMEHYEMbIX, BBITOJIHSBIINX
3TO 3adaHue. B ycloBUM 3aJaHus yKasaHbl JBa NPHU3HAKa, [0 KOTOPBIM
HEO0OXOAMMO CJENaTh MPAaBUIbHBIN BEIOOP, OAHAKO HE BCE YYACTHUKHU OOpATHIIM Ha
3TO BHHMaHHe. OTMETUM, YTO 3a/laHHsl, OPUECHTUPOBAHHBIE HA IPOBEPKY 3HAHUSA
TEOpPUH CTPOCHHSI OPraHWYECKHX BELIECTB, HEJOCTATOYHO MPOYHO YCBOEHHBI
BBIITYCKHUKAMH C Pa3HBIM YPOBHEM MOATOTOBKU. BpimonHss 3amanue Ne 11,
BBIITYCKHUKH JIEMOHCTPUPOBAJIM HE3HAHUE MOHATHUS «TOMOJOTH» U MYTAIUCh B
TPUBUAJIBHBIX U CUCTEMATUYECKUX HA3BAHMSIX BEILIECTB.

Kak u B nponuiom roay, sk3aMeHyeMble MoKa3anu 0ojiee HU3KUE pe3ysIbTaThl
BBITIOJIHEHUA 33JIaHUKA C MOPAAKOBBIMM HOoMepamu 17, 18, 25. OnpenenéHnbie
3aTpyaHeHUs BbI3Bainu 3amanus Ne 17, 18, mposepsitomme cPopMUPOBAHHOCTH
yMEHUN KIacCu(DUIMPOBATh XUMHUYECKHUE PEAKIMU OPTraHWYECKOW XHMHUH T10
pa3NUYHBIM  KJIACCU(PUKALUMOHHBIM TMPHUHIMIAM, B KOTOPOM  BBIMYCKHUKH,
BEPOSATHO, HE YUUTHIBAJIM HEOOPATUMOCTh peaklMil ropeHus. Boimonuss 3ananue
No25, BBIMyCKHMKM MOKa3ajau ciaadble 3HAHUSA MO MPUMEHEHUI0 OPraHMYeCKHX
BEILECTB, YTO TOBOPUT O HE3HAHMM OOLIUX HAYYHBIX NPHUHIMIIOB XHUMHYECKOTO
IIPOM3BOJICTBA, B YACTHOCTH alleTUJIEHA U CIOXKHBIX 3(PUPOB.

Pe3ynbpTaThl penieHus pacy€THbIX 3a7a4 0a30BOr0 YpOBHS CIOKHOCTH Ne 26,
Neo 27, Ne 28 mokaspIBarOT, 4TO HEKOTOPHIE IK3aMEHYEMbIE CO CJIa00¥ MOArOTOBKON
OBJIAJICTTM JIUIIb yMEHHUSMHU BBINOJHATH pacdy€Tel TermioBoro sddekra (1o
TEPMOXUMHUYECKUM ypaBHEHUsSIM). A BOT YMEHHMSIMU TIPUMEHSTH IIOHSATHE
«MaccoBasi J10Js BEIIECTBA B PACTBOPE» M YUYHMTHIBATH COOTHOLIEHUE BELIECTB,
YYaCTBYIOIIMX B PEAKIMHM HEAOCTATOYHO. JTU 0a30BbI€ YMEHMS BO B3aUMOCBSI3U
HEOOXOJMMO TaKXK€ NPUMEHUTh TMpPU PEIIeHUH 3aJad BBICOKOTO YpPOBHS
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cinoxHocTr Ne 33, Ne 34 B yactu 2, ¢ 01HOM U3 KOTOPBIX — Ne 34 He cipaBWIICS HU
ONIMH BBIMYCKHUK. CTAaHOBUTCS OYEBUAHBIM, YTO CHOPABUTHCS C 3aJadamMu
BBICOKOT'O YPOBHS CJIOKHOCTH CMOTJIM JIMIIb HEMHOTHE BBITYCKHUKH, ¥ KOTOPBIX
HapsIAy C XOpONIe XWMHUYECKOW TMOATOTOBKOM Xopomo chopMHUpOBaHA
MaTeMatuyeckas TpaMoTHocThb. Ilpu pemenun 3aganuss Ne 34 tpebGoBanoch
MPUMEHUTh  MEXIPEAMETHBIE YMEHUS 10 BBISBICHUIO MaTeMaTUYECKOU
3aBUCUMOCTH MEXIy 3aJaHHBIMU (U3UYCCKUMU BEIUYMHAMU W COCTABJICHHIO
MaTeMaTUYECKOTO YPABHEHUS JJ1sl TOMCKA HEM3BECTHOM BEJIMYUHBI.

C 3amaHusMu TOBBIMIEHHOTO ypoBHA Ne 12 (XapakTepHble XUMHYECKHE
cBoiicTBa yriieBogoposioB), Ne 14 (XapakTepHble XHMHUYCCKHE CBOWCTBA
yTIE€BOAOPO/IOB), Ne 15 (XapakTepHbie XUMHUYECKHE CBOMCTBa
KUCJIOPOJCOJIEPKAIUX OPraHUYECKUX COCAMHEHUN) TakKKe He CIPaBWIOCh
OOJBIIMHCTBO BBIMMYCKHUKOB. OJTOT PE3YJbTaT CBUACTEIBCTBYET O TOM, YTO
AJIEMEHTHl COJIEpXKaHUSI Kypca OPraHMYEeCKOW XMMHUHU YCBOCHBI BBITYCKHHUKaMU
HECKOJIbKO XYK€, UEM JIEMEHTBI COJIEPKAHUS Kypca HeOpraHndeckou xumuu. [lpu
BBITIOJIHEHUM 33JIaHUM  JIaHHOTO THUMA HK3aMEHYEeMBIM HEO00XOIuMO ObLIO
NPUMEHUTh 3HAHUS O CBOMCTBAaX KOHKPETHBIX BEIIECTB, MPUHAMICKANIUX K
pa3HBIM KJIaccaM. DTO 03HAYAET, YTO HEOOXOJIMMO YUYUTHIBATH CBOMCTBA BEILIECTB C
TOYKHU 3PEHUSI HAJTUYMS TOW WM MHOW (PYHKIIMOHAIBHOW TPYIIIIBI WA CBS3EU, HE
MyTas, HapuMep, PEaKIU raJIONEHAIKAHOB CO CIUPTOBBIM M BOJHBIM PACTBOPOM
miesnoyn, kak B 3agaHuu Ne 12, Beimonusisa 3amanue Nel4, psii BBITYCKHUKOB,
OYEBHUIHO, MyTall paAuKabl METWI W ATWI. HU3KMIA NpPOUEHT BBIMOJHEHUS
3amanuss Ne 15 roBoputT, HampuMep O HEIOCTATOYHOM YPOBHE 3HAHUUN CBOWCTB
KapOOKCUIIBHBIX U TUJIPOKCUIIBHBIX COCIMHEHUN U CITOCO0aX MX MOJIYYCHHUS.

BrimonHeHnne 3aganuii MOBBIIEHHOTO ypoBHS Ne 22, Ne 24 taxxe BBI3BaJO
3aTPYJHEHHUS Y YIACTHUKOB HK3aMEHA.

Kak u B mpo1uioM rojay, 3Kk3aMeHyeMble TTOKa3aau 00Jiee HU3KUE PE3YIbTaTh
BEIITOTHEHUS dTHUX 3agaHui. C 3amanmeM Ne 22 MOJHOCTBIO HAa MaKCUMAJILHBIN
Oalm HE CHOPaBUIUCh JaXE BBITYCKHUKH C CHJIBHOW TIOJIMOTOBKOM, MOKa3aB
HEJIOCTATOYHOE 3HAHUE TEMbl «XMMHUUYECKOE PABHOBECHE». BBITIONHAS 3agaHue
No24, BbIyCKHUKM MTOKA3aJ1 HE3HAHUE CBOWCTB METAJIJIOB.

JAmnarnocruyeckasi padora

B nensx nmoaroroBku oO0ydaromMXCs U TEJAaroruuyeckoro cooOuiecTBa K
c/laue rocyJapCTBEHHOM UTOrOBOM aTTeCTallMy M0 00pa30BaTeIbHBIM MPOrpaMMaM
cpennero obmiero obOpaszoBanuss B Ilpumopckom kpae B 2023 roxy ®PI'BHY
«DenepanbHbIi WHCTUTYT [e1aroru4YecKux U3MEpPECHUIN» [pOBEI
JUArHOCTMYECKYI0 paboTy MO XUMUM Ha TeppuTopuu JlalbHEBOCTOYHOTO
dbenepalbHOTO OKpyTa.



B Ttabmuue 3 mnpencTtaBieHbl JaHHbIE 10 KOJIMYECTBY YYAaCTHUKOB,
IIpUHAMAaBIIUX yyactue B JIP.

Ta6mumna 3. KonmmuectBo yyactHukoB JIP o xumuu

ATE KomnuectBo yuactukoB EI'D % oT obmiero yncna
0 y4eOHOMY IpeIMeTy YYaCTHHKOB B PETHOHE
JlanmbHEeropcKuii TOpOJICKON OKPYT 20 2,3

Ha pucynke 3 mnpezacrtaBieHbl OCHOBHBIE pe3ynbTaThl [P mo xumum B
JanbHeropckom ropojickom okpyre. B 2023 rony 8 OO MyHunumnamuteTa He ObLI0
BBIMYCKHUKOB, HAOpaBITUX MaKCUMAaJbHBINA Oall.

100
80
60
40
20

0

M HeT 334TeHO M 3a4TeHO < 80% oT max
Pucynok 3. OcHoBHbIe pe3ynbTatsl AP mo xummn

Ha pucynke 4 mnpencraBlieHO paclpelereHue MEPBUYHBIX OaloB 110
MYHUIUTATUTETY MO KOJIMYECTBY YYACTHUKOB.

2 2 2 2
| | 1 1 | 1 | 1 1
3 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20 21
Pucynox 4. Pacnpenenenue nepBUYHBIX 0AJIOB 110 XUMUU

45
4
3,5
3
2,5
2
1,5
1
0,5
0

- I
> I -

B rtabnune 4 mnpencraBieHbl 3aqaHUs [0 XUMUU, B3BEHICHHBIA MPOICHT
BBIMIOJIHEHHUsI KOTOpPbIX B JlaJIbHErOPCKOM TOpPOACKOM OKpYre HE MpeoJoieln
MUHHUMAJIGHYIO TpaHUIy (MMPUMEPHBIM YPOBEHH BBITOJHCHHS 3alaHUs 0a30BOTO
ypoBHst — 60-90%, noBsinieHHOr0 YpoBHs — 40-60%, Bbicokoro yposHs — 10-20%).

Tak kak pesynbrar no 3aganusiMm Nell (IT) u Nel2 (B) mpeacraBien B
CyMMapHOM BHJE, TO MHHUMAJbHBIA TIOPOT BBITIOJIHCHUS JUIS  JAHHBIX
00beTMHEHHBIX 3a/IaHN B3AT Kak Bbicokuit — 10%.



Ta6J'II/ILIa 4. 3aﬂaHI/I}I 10 XUMHH, 110 KOTOPBIM BBIITYCKHHKH

HC IMPCOa0JICTIN MHUHUMAJILHBIN rnopor

Ne zamanus

Yposensn

CJIO’KHOCTH

3aJaHusA

HpOBepﬂeMbIe 3JIEMEHTBI CO)]ep)KaHI/lﬂ/yMeHI/Iﬂ

Kon
K9C

KT

YacTs 1

3aKOHOMEPHOCTH U3MEHEHUS XUMUUECKUX CBOMCTB 2JIEMEHTOB U UX
COEIUHEHUH 10 NMEPHOJAM M IPyIIIaM.

Ob6mas xapakrepructaka MetamuioB IA—IIIA rpymm B cBsi3U ¢ uX
oJIokeHneM B [leproandeckoil CHCTEME XMMUYECKHX JIIEMEHTOB
J.1. MeHnzneneeBa 1 0COOCHHOCTSMH CTPOSHHS HX ATOMOB.
XapaKTepHUCTHKA NTEPEXOIHBIX JIEMEHTOB — MEJIU, HUHKA, XpOMA,
JKeJle3a — 10 MX MoJIoKeHUIo B [lepronndeckoil cucteMe XUMHYECKUX
anemenToB /I.11. MenneneeBa 1 0COOEHHOCTSIM CTPOECHUS UX aTOMOB.
O0mas xapaktepuctika HemeTauioB [VA—VIIA rpymnn B cBsi3u ¢ ux
noJio>keHueM B Ileproauueckoii cucTeMe XMMHUYECKUX 3JIEMEHTOB
JL.M1. MeHzeneeBa 1 0COOCHHOCTSMU CTPOEHHSI HX ATOMOB

1.2.1,
1.2.2,
1.2.3,
1.24

1.2.3,
24.1,
23.1

DNEeKTPOOTPULIATENBHOCTh. CTETIEHb OKUCIICHHS U BaJICHTHOCTh
XMUMHYCCKHX JICMCHTOB

132

1.1.1,
2.2.1

KoBanenTtHas xumuueckas CBs3b, eé Pa3HOBUAHOCTU U MEXAaHNU3MbI
00pa3oBaHus. XapaKTEPUCTHUKH KOBATICHTHOH CBsI3H (IOSIPHOCTD U
sHeprus cBsa3u). MoHHas cBsa3b. Metammudeckas cBsi3b. Bogopoanas
CBSI3b.

BemrectBa MONEKYIIPHOTO M HEMOJIECKYISIPHOTO CTPOSHUS. THr
KPUCTaJUTHIECKON PemETKH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS

1.3.1,
133

2.2.2,
2.4.2,
24.3

Teopus cTpoeHUS OPraHUYECKUX COEAUHEHUN: TOMOJIOTHS U U30MEPHUS
(cTpyKTypHas ¥ IpOCTpaHCTBEHHAs). B3anMHOe BIMsSHIE aTOMOB B
MOJIEKYJIax.

Tumesl cBsi3ell B MOJIEKyJIaX OPraHU4YeCKUX BeulecTB. [ nOpuau3anus
aTOMHBIX opOuTaied yriaepoaa. Pagukan. @yHKIMOHANBHAS rpyIa

3.1,3.2

1.2.1,
2.2.2,
2.2.3,
2.2.7

XapaKTepHble XUMUYECKHE CBOMCTBA YIVIEBOJOPOIOB: AJIKAHOB,
LMKJIOAJIKAHOB, aJIKEHOB, JINCHOB, AJIKWHOB, apOMAaTHUYECKHX
YTIeBO10po 0B (OeH3071a ¥ TOMOJIOTOB O€H30J1a, CTHPOJIA).

OCHOBHBIE CIIOCOOHI MOTyYEHHS YTIEBOAOPOIOB (B 1a00OPaTOPUH).
XapakTepHble XUMHYECKHE CBOMCTBA IPE/ICIIbHBIX OHOATOMHBIX
MHOT0aTOMHBIX CIIUPTOB, (peHoa.

XapakTepHble XUMHYECKHE CBOWCTBA allb/ICTUI0B, IIPE/ICIBbHBIX
KapOOHOBBIX KHCIIOT, CIIOKHBIX 3()UPOB.

OCHOBHBIE CITOCOOBI MOIYYEHHST KHCIOPOACOACPIKAIINX OPTraHUUECKUX
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 a30TCOAEPKAIINX OPTaHUUECKUX
COEIMHEHNM: aMUHOB ¥ aMMHOKHCIIOT. BajxHewHIime croco0bl
MOJy4Y€HUs aMUHOB U AMUHOKHUCIIOT.

buosnoruueckn BayxHbIe BEMIECTBA: KUPBI, YIIIEBOIbI (MOHOCAXapHIbI,
JIFICaxapy/ibl, NOJIMCAaXapHbl), OeIKH

3.7,3.8

234

XapaKTepHble XUMUYECKHE CBOMCTBA YIJIEBOJOPOIOB: AJIKAHOB,
LUKJIOAIKAHOB, ATKCHOB, JUCHOB, AJIKHHOB, aDOMaTHYECKIX
yTIIeBOJ0po10B (OeH30I1a ¥ TOMOJIOTOB OSH30I1a, CTHPOJIA).
Baxmneiinme criocoObI osry4eHus yriieBoJopooB. MoHHbIH (TIpaBuiio
B.B. MapkoBHHKOB2) U palMKaJIbHbIE MEXaHN3MBbI PeaKInit

B OPraHUYeCcKOW XUMHHU

34,417

2.3.4,
2.4.4

10

XapakTepHble XUMUYECKUE CBOMCTBA MPEEIbHBIX OHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, ()EHOIA, aNTbJACTHIOB, KAPOOHOBBIX KHCIIOT,
CIOXHBIX 3QupoB. BakHelime crnocoObl MOITyIeHUS
KHCIIOPOJICOACPKANUX OPraHUIECKUX COCTMHEHUI

3.5, 3.6,
418

2.34




Ha pucynke 5 mnpencraBineHbl naHHble 10 3aaaHusM (%), ypoBeHb
BBIIIOJIHEHNS KOTOPBIX HE MPEOJOJIEN]l MUHHUMAIbHBIM nopor. KpacHou nuHuen
OTPaXEH MHMHMMAJIBHBIA IOPOT BBINOJHEHUS I KaXIOTO0 YPOBHS CIIOXKHOCTH:

0a3oBbIii — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.

100
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2 50
a 40
£ 30
(O]
= 20
s
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0
2 3
M ba3oBbii 40,00

NOBbIWEHHbIN

BbICOKUM

35,00

4 6 8

50,00 30,00

Homepa 3agaHni

35,00

25,10 12,50 33,50

Pucynok 5. 3aganusi, 10 KOTOPbIM YYaCTHUKHU HE MPEOAOIIENH

MHUHUMAaJIbHBIN ITOPOT

AHalu3 pe3ynbTaTOB YYaCTHUKOB M TUIIOB 33/IaHU, OMAaBIINX B IIEPEUYEHb
(Tabu. 4, puc. 5), mokaszaji, 4YTO YYaCTHUKH HE MIPEOI0JIEIN MUHUMAIbHBIN OPOT B
BochMu u3 13 3amanmii JIP. Huwxke B Tabnuie 5 mpeacTaBieH coaepKaTelbHBIN

aHanu3 3aaanuil J1P.

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

KpaTKaﬂ XapaKTepucCTuKa
3alaHusdA

OcHoOBHBIE 3aTPy/IHEeHUS
yuyacTHukoB JIP

Bo3moxkHbBIC NIPUYHHBI
3aTpyJHEeHUil

unpopmMayust no KANCOOMY 3a0AHUIO C KPAMKUM

omeemom

3aganme 2.  3aKOHOMEPHOCTH
U3MEHEHHUS XUMHYECKHUX CBOWCTB
3JIEMEHTOB M HUX COCIUHEHHUM TI0
nepyoJaM U rpynmnam.

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

HeBHuMarensHOCTb Ipu
IPOYTEHUH 3aJ1aHUS

3aganme 3. 3agmanme Tpebyer
3HaHMIL O CTENEHSIX OKHCJIECHUS
JJIEMEHTOB, ONpeAeICHHE UX II0
Tabimie MeHeneesa.

I[Ipn BbImOMHEHMM 3azaHus 3
HEKOTOpBIC ydYaluecs HUCIBITaN
TPYAHOCTH pu BBINIOJIHEHU U

MAaTCMAaTHYICCKUX PACUYCTOB

CnaOble BBIYHMCIIUTEILHEBIC HABBLIKH

3ananme 4. 3ajgaHue HaNpaBJICHO
Ha 3HAaHUHE TUIIOB XHMHYECKHUX

HpI/I BBIIIOJTHCHHUH 3aJlaHUs MHOTI'MC
yuyamuecs HC yuin

HeBHMMAaTEIEHOCTD npu
MMPOYTCHUU 3aJaHU

cBsizel u KPUCTaJUTUYECKUX | JTBOWCTBEHHOCTH JAHHOTO BOIPOCA.
peleTox W, cooTBeTcTBeHHO, BHIOUpaIN
BCIICCTBA, YUuTBIBasA TOJIBKO
PEUICTKY WK TOJIBKO THII CBA3H.
3ananme 6. 3aganme HampaBneHo | [Ipm  BemonHeHun 3amaHust He | Cnabele mpenMetHeie YVYJ[, He
Ha 3HAHME TOHATHH TOMOJIOTH U yuiiu, qTOo ApOMAaTHYCCKUE OTpa6OTaHI)I DJICMECHTBI

HU30MEPHI B OPraHUYECKONH XMMUHU.

AJIBACTHUABI  ABJIAIOTCA OTACIBHBIM
TOMOJIOTHYCCKUM  pAJIOM W HE
SBJISAIOTCA MpCACTaBUTCIAMUA

COJIEp>KaHUsl: TOMOJIOTH U U30MEPbI
B OPTaHUYECKOM XUMHUH.

9



Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE NPUYAHDBI
3ajaHus y4acTHUKOB /[P 3aTpyAHeHU

MpCACIIbHBIX aJIbACTUAOB.
33113]-[11[6 7. 3a,uaH1/1e HalpaBJICHO HeBepHo MMPpUMCHHUIINA 3HaHus | HemocratouHoe 3HaHHE CBOMCTB

Ha CpaBHEHHE CBOWCTB | CBOMCTB OpPTaHMYECKUX | OPraHWYECKUX COCIMHEHHH.
YTJIEBOJIOPOJIOB U | COCAMHCHUH.
KHCJIOPOCOIEPIKAIINX

OpPTraHUYCCKUX COCIMHECHMIA.
33113]-[11[6 8. HaHpaBHeHO Ha 3HaHHUC HeBepHo MMPpUMCHUIIN 3HaHUA HpI/I BBIIIOJIHCHHUHM 3TOro 3aJaHUus

CBOWCTB aMUHOB. CBOMCTB a30TCOMEPKAIINX | BBITYCKHUKH MoKa3ajiu
OpraHUYECKUX COCIUHEHUM. HEIOCTAaTOYHOE 3HAHHE CBOWCTB

a30TCo/CPKAIINX  OPTAaHWYECKHUX
COEIMHEHUH.

3aganme 9. 3agmanme TpeOyer | OmmOkn JOITYTIICHBI B | DK3aMECHYyEMEIe HELOCTATOYHO

3HAaHUC CBOWCTB BCEX KIACCOB | MPEBPAIICHUU OJHHUX XHMHUUYCCKUX | 3HAIOT CBOWCTBA apOMATHYECKHX

YIJIEBOAOPO/IOB. BEIIIECTB B JIPyTHUE. YTIICBOIOPOIOB, a TAK)KE YCIOBHUS
MPOBEICHUS HEKOTOPBIX
XUMHUYECKUX PeaKlMil.

3ananme 10. 3aganue HampasiaeHo | OmuOku JIOTTYIIEHBI B | Hemocrarounoe 3HaHHE CBOICTB

Ha npOBepKy 3HaHHﬁ XUMHUYECCKUX HpeBpaIlIeHI/II/I OJHUX XHUMHUYCCKUX CHI/IpTOB nu Kap6OHOBI)IX KHUCJIOT, a

CBOICTB KHUCJIOPOJCOICPIKAIUX | BEIICCTB B IPYTHUE. TaKkKe HE yYId HalpaBJICHUC

OpTaHUYECKHUX COCTUHCHU. peakmuu B 3aBHCUMOCTH  OT
KaTaJlmzaTopa.

13380: 1011881 PEKOMECHIAIINN

AHanu3 MaTepua’goB IIPOBENECHMS OLICHOYHBIX IPOLEAYyp MOKa3aj
NIEPEUYCHb DJIEMEHTOB COJIEPKaHUS / YMEHHM W BHUJOB JESITEILHOCTH, YCBOCHUE
KOTOPBIX BCEMU MIKOJIbHUKAMU PETHOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  uW3y4deHHBIE  BEHIECTBA 1O  TPUBHAIBHON  WIJIH
MEXIYHAPOAHOU HOMEHKJIIATYPE.

2. Ompenensars/kimaccuPUIMPOBaTh: BAJICHTHOCTh, CTEIEHb OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB, 3apsiibl HOHOB, XapaKTep Cpelbl BOJIHBIX PacTBOPOB
BEILIECTB; OKMCIMUTEIb M BOCCTAHOBHUTEIb; MPUHAIJIEKHOCTh BEIIECTB K
Pa3JIMYHBIM KJlacCaM HEOPTaHUYECKUX U OPTraHUYECKUX COCTMHEHUH.

3. XapakTepuszoBaTh: S-, P- W d-2JIEMEHTHI TI0 WX TIOJOXKCHHUIO B
[lepuonnueckon cucreme .M. MenaeneeBa; CymIHOCTh H3YYECHHBIX BHUJIOB
XUMUYECKUX PEaKIUi: 3JEKTPOIUTHUECKON AUCCOLMAMU, HOHHOTO OOMEeHa.

4. TlpoBOIUTH BHIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHUSIM.

5. OOyuaromuecss TOHUMAIOT CMBICIT TaKUX BaXKHEUIIMX TMOHSITUH, Kak
TUJPOJIU3 U BJIEKTPOIU3 (BBIICISIIOT UX XapaKTEepHbIE TPU3HAKH).

AHanu3 MarepuanoB MPOBEAECHUS OLICHOYHBIX MPOLEAYp MOKa3aj NEepeyeHb
AJIIEMEHTOB COZAEpKaHusd / YMEHUH W BHUJIOB JEATEIBHOCTH, YCBOCHHE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHUOHA, IIKOJIbHUKAMHU C Pa3HbIM YPOBHEM IMOJTOTOBKHU
HEJIb3s1 CYUTATh JOCTATOUHbBIM:

1. HaspiBaThb BHUJ XHUMHUYECKHX CBsI3ed B COCIAMHEHHUSAX U THII
KPUCTAJUIMYECKOW PEHIETKU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH

1 U30MEPHI.
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2. KnaccudumupoBaTh XUMHYECKHE PEAKIIMM B HEOPTraHUYECKOW U
OpTaHWYECKOU XUMUH (TT0 BCEM M3BECTHBIM KJIACCU(DUKAITMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh OOIIME XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METaIJI0B M HEMETAJIOB, OOIIME XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAUHEHHM, CBOMCTBA OTIEJIBHBIX MPEACTABUTEIECH 3TUX
KJIAaCCOB, CTPOCHHME W XUMHUYECKHUE CBOMCTBA M3YYEHHBIX OPraHUYECKUX
COCJIMHECHUH.

4, OOBACHATH 3aBUCHUMOCTb CBOMCTB XHMHYECKHUX DJJIEMEHTOB M HX
COCIVHECHUN OT TOJIO)KEHUd »djeMeHTa B llepuommueckou cucreme JI.M.
MenpaeneeBa; Npupoay XUMHUYECKOM  CBA3M  (MOHHOM, KOBAJICHTHOM,
METaJJIMYEeCKONW, BOJOPOJIHOM); 3aBUCUMOCTb CBOWCTB HEOPTAaHUUYECKHX H
OpPTaHMYECKUX BEIIECTB OT HMX COCTaBa W CTPOCHMSA; BIMSHUE PA3IMYHBIX
(GhakTOpOB Ha CKOPOCTh XMMHYECKOW peakiiMiM M Ha CMEIIEHHE XUMHYECKOTO
paBHOBECHA.

5. IlnanupoBaTh/mpOBOIUTH DKCIEPUMEHT o ITOJTYYEHHUIO 51
PACIO3HABAHHUIO BAXKHEWIINX HEOPTraHWYECKUX M OPraHUYECKUX COEAUHECHUH C
y4ETOM TPHOOPETEHHBIX 3HAHUU O MpaBuiIax 0e30macHOi paboTHI ¢ BEIIECTBAMU B
71a00paTOPUU U B OBITY; BEIYUCICHUS 110 XUMUYECKUM (OpPMYJIaM U YPABHEHUSIM.

Ha ocHOBe BBISBIEGHHBIX TUINHUYHBIX 3aTPyJAHCHUH M OIIMOOK OBLIH
c(hopMyJIMPOBaHBI CICTYIONINUE aIPECHbIC PEKOMEHIAIUH.

PexoMeHIanMu 10 COBEPLICHCTBOBAHUIO NPENOJABAHMA XMMHUH Al BCeX
o0yvarimmxcs

a) YuurejasaM, METOAUYECKUM 00 beIMHEHUAM yUHTEIeH

[{enenanpaBnennas paboTa Mo GOPMUPOBAHUIO YMEHUN:

- BBIJECIIATH B YCJIOBUY 3a/1aHUS TJIaBHOE;

- YCTaHaBJIMBATh MPUYUHHO-CJIECICTBCHHBIC CBS3U MEXAY OTIEIbHBIMU
AJIEMEHTAMHU COJACPk aHUsl, B OCOOEHHOCTH B3aMMOCBSI3b COCTaBa, CTPOCHUS U
CBOMCTB BCIIIECTB;

- BHUMATEJIbHO aHAJU3UPOBaTh YCIOBHUS 3aJaHUSl U BHIOMPATH aJ€KBATHYIO
MIOCJIEA0BATENBHOCTD JEHCTBUM.

DT yMeHus (POPMHUPYIOTCS CUCTEMATHYECKH Ha MPOTSHKEHUU BCETO ILMKIIA
OOyYEHHS] XUMUH MMPAKTUUECKH HA KAXJIOM YpPOKE.

OpHoit 3 BaxHEHIINX (PYHKIIUNA YIUTENS HA Ha4YaIbHOM JTare MOATrOTOBKU
ABJIIETCSI Pa3bICHEHHE O0YyYarolMMCs MPUHUUIIOB 0TOOpa M moctpoenuss KUM.
Jlnst  mpaBUIBHOTO TMOHHUMAHHS TPEOOBAHHM, TPEABIABISIEMBIX K YPOBHIO
MOJATOTOBKHU BBIMTYCKHUKOB MO XUMHUH, YUUTEIb JOHKEH HE TOJBKO UMETh YETKUE
MPEJCTABICHUST O TMpUMEpPax 3aJaHUuil, BKJIIOUYECHHBIX B JIEMOHCTPAILMOHHBIN
BapUaHT TEKYIIEro roja, HO W ObITh 3HAKOM C COJEp)KaHHEeM Koaudukaropa u
cnenudukarmun KUM EI'D mo xumuu, BaxHEWIIEeH COCTaBJSAIONICH KOTOPOM
SABJISIETCSI OOOOIIEHHBIN TUIaH YK3aMEHAIMOHHOTO BapuaHTa. IMEHHO He3HaHUE
CoJlepKaHNe JaHHOTO JIOKYMEHTa SBIISIETCS OJHHMM W3 OCHOBHBIX (DaKTOPOB,

MCHIAIOMIKUX IMOJITHOOCHHOMY INNTAHUPOBAHHIO ITPOLECCAa IMOATOTOBKHM K 3K3aMCHY
11



KaK JJIs8 y4uTens, Tak W s oOydaronuxcs. Pesymprater EI'D 2023 .
MIPOJIEMOHCTPUPOBATIN MPOOJIEMBbI B TIOJITOTOBKE BBITYCKHUKOB, OOYCIOBJICHHBIE
MaKCHUMaJIbHOW OpPUEHTAIIME MHOTHX W3 HHUX JIMIIb HAa AJIEMEHTHI COAEPKaHUS U
YMEHUS, KOHTPOJb KOTOPBIX MPEAYCMOTPEH 3aJaHUSIMU JIEMOHCTPALMOHHOIO
BapuaHTa. Iloka3zarenbHO, YTO Il MPABUIJIBHOTO MOHUMAHMUS HA3HAYEHUS] TOTO
JOKYMEHTa €XKEeroJHO B HeEro BKJIouaercs ciuenyromas ¢paza:  «llpu
O3HAKOMJICHUHU C JEMOHCTPAlMOHHBIM BAPUAHTOM KOHTPOJBHBIX U3MEPUTEIBHBIX
MarepuanoB EI'D cieayeT umerb B BUAY, YTO 3aJaHUsl, BKJIIOYEHHBIE B HErO, HE
OXBaTBIBAIOT BCEX OJJIEMEHTOB COJIEP)KaHMS, KOTOphIE OYIyT TPOBEPATHCT C
nomo1bio BapuantoB KM B 2023 r.»

OOy4yast IIKOJRHUKOB TIpuUeMaM pabdOThl C Pa3JIUYHBIMU  TUIIAMH
KOHTPOJMPYIOIIUX 3aJaHui (C KpaTKUM OTBETOM M Pa3BEPHYTHIM OTBETOM),
HEO0OXOJIMMO JTO0OMBAThCS MOHUMAHMS TOTO, YTO YCIICITHOE BBITTOJIHEHHE JIFOOOTO
3aJlaHUsI HEBO3MOXKHO 0€3 THIATEIBLHOIO aHajdu3a €ro YCJIOBUS M BbIOOpa
aJeKBaTHOM IIOCJICAOBATEIILHOCTH JeucTBUM. Ha kakImom drame IIOATOTOBKHA K
AK3aMEHY HEO0OXOAMMO Pa3BUBATh HAaBBIKM CMBICIIOBOI'O YTCHHS, CTaBUTH MEpe]
oOyyJaromuMucs NpoOJIEeMHbIE BOMPOCH W MpejaraTh HECTaHAAPTHBIC 3a/IaHMs,
KOTOpbIe OYIyT CIOCOOCTBOBATh AKTUBH3AIIMHM MBICIUTEIBHBIX IIPOIIECCOB U
noOyXXJ1aTh K aKTUBHOMY IIOMCKY pelleHus. BakHO He mpejjaraTb yYCHHUKY
TOTOBBIM aJITOPUTM, a MPUBETCTBOBATH COOCTBEHHYIO MOMCKOBYIO JEATEIbHOCTD
y4amierocs, MOOMIPSITh HECTaHAAPTHBIE TMOAXOJAbl WU HHTEPECHBIE MBICIIH.
ODHOBPEMEHHO BaKHBIM CTAHOBHUTCS (DOPMUPOBAHHME Yy OOYYAIOUIUXCS YMEHHS
pallMOHAJIBHO HCIOJIB30BaTh BPEMs YEpPE3 TPEHUPOBKH B PEKUME PEATBHOTO
BPEMCHH, OTBEJCHHOTO Ha BBIMOJHEHHE pabOThI ¢ OONBIIMM KOJIMYECTBOM
3a/IaHUH, KaKOBOU U SIBJISIETCS DK3aMeHaI[moHHas padota EI'D.

3aganus dactu | sk3ameHarmoHHbIX BapuaHToB EI'D mo xumum 2023 .
CTaIM MpoAobKeHrueM mpeoOpa3zoBanuii B KUM, npeanpuHsTBIX B MOCIEAHHE
rojJbl U HAMNPABJICHHBIX HA PEATU3aLMI0 CHUCTEMHO-IESITEIBHOCTHOTO MOJIXO0/A.
MIMEHHO OH JOJKEH OIpeelisiTh METOA0JIOTHIO MPENoIaBaHusl XUMUHU B IIIKOJIC Ha
coBpeMeHHOM 3T1arne. He MmeHee 3HaunMbIM acniekToM rpu pa3zpadborke KM crano
YCUJICHHE BHHUMAaHHUS KOHTPOJIIO CPOPMHPOBAHHOCTH METANpPEJAMETHBIX YMEHUH,
3HaHUU U yMEHUU, POpMHUPYEMBIX B paMKaxX XUMHYECKOIO SKCIIEPUMEHTA.

VYka3zaHHble HarpaslieHHs coBepiieHcTBoBaHus KM mepemnneratores u ¢
dbopMUpPOBAHUEM JJIEMEHTOB (DYHKIIMOHAIBHOM T'PAMOTHOCTH: YHTATEIIbCKOM,
MAaTEMATUYECKON U €CTECTBEHHOHAYYHOM.

BaxxHoe mecTto B mpenojaBaHWM XMMHU JIOJDKHBI 3aHUMaTh 3aJlaud Ha
pacdeT Macchl BEIIECTBA WU 00BEeMa Tra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO W3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TaK KakK 3TO
TPAAULMOHHBIA THUIl PAcCYeTOB, KOTOPBIA BXOAUT B MpOrpaMMmy [0 XUMHUU
OCHOBHOM WIKOJIBI, a TAKXKE 3aJa4yd, IPEAyCMaTPUBAIOIIME PACYET MACCOBOM WU
00BEMHOM JTOJM BBIXOJIa MPOJYKTA PEAKIMA OT TEOPETHUYECKH BO3MOKHOTO WITH
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MacCOBOM 1011 (MacChl) XUMUUYECKOTO COEJIUHEHUSI B CMECH.

BaxxHO HayuuTh neTell NMpPaBWIBHO JaBaTh OTBETHl HA pacyUETHBIE 3aJayH,
KOTOpbIE€ JIOJDKHBI OBITh MPEJCTaBICHbl B BHJIE€ YHCIOBBIX 3HAYEHUU C
OTIpEIENICHHON CTENEHbI0 TOYHOCTU OKpyTriieHus. OmuOKY B OTBETaX TaKUX 3ajad
CBUJICTEIBCTBYIOT HE TOJBKO O AePUIUTAX B CPOPMUPOBAHHOCTU 3JIEMEHTOB
MaTEMaTUYeCKOM TPAMOTHOCTH, HO M O HEIOCTAaTOYHON C(HOPMUPOBAHHOCTU
PETYJISTUBHBIX YHHUBEPCAJIBHBIX YYEOHBIX JEHCTBHUA — YMEHHH CleI0BaTh
WHCTPYKIIUSIM, OTIPEIENSITh HOPSAIOK ACHCTBUM, pabOTaTh O IJIAHY.

Heobxonumo ¢opmupoBaTh 0a30Bble MaTEMAaTUYECKUE W BJIEMEHTAapHbIC
XUMHYECKHe 3HaHuA. Peub upger o0 ymeHusx pabortath ¢ KodpQUIUMEHTAMH U
IPOBOAUTH MPOCTEiIINe apuPMETUIECKUE PACUETHI.

Jlyis BOCIIOJIHEHUSI MPOOENOB MO HEKOTOPBHIM TeMaM, KOTOpBIE PEryIspHO
BBI3BIBAIOT 3aTPYJHEHUSI y O0YYaIOIIUXCS U YYACTHUKOB 9K3aMEHa, MpeJiaraercs
IIPOBECTH CJICTYIOIINE MEPOITPUSATHS:

1. OpranusoBaTh U npoBecTd «CeMHHAp BHUMATEIBHOIO YTEHUSD» (B OYHOM
WIM B JUCTaHIMOHHOM (opmare). Llenplo Takoro cemuHapa OyAeT Kak
BOCIIOJIHEHHE  HEKOTOPBIX  TPEIAMETHBIX  Je(UIMTOB, TaK U  pPa3BUTHE
ONpENIECIEHHBIX METaNpPeIMETHBIX yMeHUN. CeMUHap MOXHO OpPraHU30BaTh Kak
COPEBHOBAHHE KOMaHJ], KOTOPbIM TpeOyeTcsl BBINOJHUTH CICAYIOUIUE 3aaHMs:
BbIOpaTh OINpeAENEHHbIE XUMHYECKHE JJEMEHTHI, HMEIOIIMEe T€ WIM HHbIE
OCOOEHHOCTH CTPOEHHS aTOMOB; PEUINTh KOMOMHHPOBAHHYIO Pacu€THYIO 3ajady;
YCTAaHOBUTH MOJIEKYJISIPHYIO M CTPYKTYPHYIO (POpPMYIIy OpPraHUYEeCKOTO BEIECTBA.
DopMyJIUPOBKH 33JJaHUN COCTABISAIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIOJTHEHHUE
3alaHdid MOTpeOyeT BBICOKOM KOHIIEHTPAlMM BHUMAHUSA K TEKCTYy 3aJaHus,
UCITIOJIb30BAHUSI TEXHOJIOTUH KPUTHUYECKOTO MBIIUICHHUS .

2. Oprann3oBaTh H TIPOBECTH LHWKJI BEOMHAPOB IS  BOCIIOJIHEHUS
npeaMeTHbx neduunurtoB. K yyacTuio B MHOArOTOBKE BEOMHApOB MPUBJIECYD
yuuTeNed XUMHH 00pa30BaTENIbHBIX YUPEKIACHUHM, BBHITYCKHUKH KOTOPBIX MUMEIOT
BbICOKME pe3ynbrarbl EI'D mo xumuu. Temarnka 3TMX BEOMHApPOB BKIIOYAET
BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPyIHEHUs y ydacTHUKOB EI'D,
Hanpumep: «OnpeaensieM THN XUMHAYECKOW CBSI3M M THUIl KPUCTAIIMYECKOU
pPEIETKN BEUIECTBY», «BaxkHelllne XMMUUECKHUE MPOU3BOJICTBA B KypCE€ XUMHUN,
«DKCNepUMEHTaIbHOE pELICHUE 3a/lad Ha MJIEHTU(UKALNIO BelecTBy, «Pemaem
pacuéTHyo 3a7audy», «AMQOTEpHbIE OKCUABI U TUIPOKCHUIBI, UX B3aUMOCBS3b C
JIPYTUMU BELWIECTBAMMY, K AMUHBI 1 aMUHOKHUCIOTBD».

3. [IpoBectn muarHocTHyeckyro paboTy, BKIIOUAIONIYIO 3aJaHUs  I10
opranudeckoil xumuu B popmare nepsoit yvactu KM EI'D no xumun.

4. PeKOMEHJIOBaTh ~ YYUTEISIM XHUMHUU  TMPOUTH  KYpChl  MOBBIIICHUS
kBanudukanuu B TeueHue 2023-2024 yyeGHoro roja.

0) MyHMuunajabHbIM OpPraHaM ynpasJieHus 00pa3oBaHHeM

- MPOBOAUTH MOHUTOPUHI YPOBHS YCBOEHHUS AJIEMEHTOB COAEPKaHUS Ha
BCEX ATanax U3y4eHUs! XuMHUu;

- OpPraHM30BaTh MEXIIKOJbHBIE 3aHATUS JJIs y4alluxcs MO MOATOTOBKE K
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rocy/IapCTBEHHOW UTOroBOM aTTectanuu. [Ipu 3TOM HEOOXOAMMO HCIIOIB30BATh
3a/laHusl, KOTOPbIE COOTBETCTBYIOT KoAu(puKaTopy U cnenupukanuu EI'D;

- TMPOBECTH KypChl NMOBBIIIEHUS KBAJIU(PUKAIUU JJIsI YUIUTENEH, ydaluecs
KOTOPBIX MMOKa3aJin HU3KUM pe3ynptat EI'D;

- OpraHu3oBaTh OOyYalIIME CEMUHAPHI MO OOMEHY OIBITOM MEXIY
nefaroraMd ¢ OOJIBIIMM CTa)xeM, OOydyarliuecs KOTOPhIX MOKa3bIBAIOT
CTaOUIIbHO BBICOKHE PE3YJIbTATHl U MOJIOABIMU YUUTEISIMH;

- OpTraHu30BaTh OOMEH OIMBITOM MEXAY IIKOJIaMHU, 00ydaroumecs: KOTOPbIX
MOKa3bIBAIOT BBICOKMHN pe3ynbTar, U OO, HCHOBITHIBAIONIMMU 3aTPYJIHEHUS B
peanu3anur o0pa3zoBaTENIbLHON MPOTPAMMBI;

- npu noaroroBke k EI'D mo Xxumuu ciepayer y4uThIBaTh, YTO H3Y4YEHUE
CUCTEMAaTHYECKOTO Kypca XUMUU B o0ObeMe 1-2 4YacoB OpHUEHTUPOBAHO Ha
YCBOGHUE MaTepHalia UMEHHO Ha 0a30BOM ypOBHE, YTO B HAWOOJbILIEH CTENEHU
MO3BOJISIET YCIIELIIHO CIPABUTHCS C 33JJaHUAMH 0a30BOrO YpOBHSA U HEKOTOPBIMHU
3aJJaHUSMH  TOBBILIEHHOTO YPOBHS CJHOXKHOCTH. (OCBOEHME MaTepuaja Ha
NpopHILHOM YPOBHE TpEIyCMaTpUBACT WHON AMana3oH y4eOHBIX 4dacoB (5—7
4acoOB B HEJIEJI0) U/WIKM OOJBIIYI0 CAMOCTOSTENIbHYIO MOJITOTOBUTEIBHYIO Pa0OTy
CTapILIEKIACCHUKOB MOJI PyKOBOJCTBOM I€Aarora.

Pexomenaganuun mo opraHusannu auddepeHuNpOBAaHHOTO 00y4YeHHS] XUMHHU
o0y4aromuxcs ¢ pa3HbIMHM YPOBHSIMH NPeIMETHON MOATOTOBKH

a) YuureasaM, METOAUYECKUM 00beAUHCHUSAM YU Te el

[lepBpiM  marom  opraHuzamuu  AuddepeHuupoBaHHOTO  OOy4YEeHHS
IIKOJIbHUKOB C pPa3HbIMH YPOBHSIMHU MOJTOTOBKM MO XHUMHHU OyAET pa3lieleHue
oOyuaroluxcs, KOTOpble IJIaHUpYyroT crnaBath EI'D, Ha nBe rpynmbl: TeX, KTO
JTABHO TOTOBUTCS K DK3aMEHY U UMEET BBICOKMI YPOBEHb OCBOEHUSI XUMHUH, U TEX,
KTO Hayajl TOTOBUTHCS K K3aMEHY B TEKYILEM y4eOHOM rojay U UMEeT HE CTOJb
BBICOKMH ypOBEHb. Y OJHOM W y JApPYyrod TpyIIbl AOKHBI OBITh pa3HbIE
nporpamMmbl  o0ydyeHus. [[ns mnepBoil rpynmbsl B OpOrpaMMmy MOJITOTOBKH
HEOOXOJMMO BKJIIOYATh PEIIEHUE pPacu€THBIX 3a/lad MOBBILIEHHOM CJIOXKHOCTH,
3a/layd Ha YCTaHOBJIEHHE (POPMYJ OpPraHMYECKUX BEIIECTB (MOJIEKYJSPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK NPEBPALIECHNN BemecTB. Llenbro 0cBOCHHUS
Kypca BTOpPOW TpYMIION SBISETCS YBEpPEHHOE BIlaZieHHE Oa30BbIMH HaBBIKaMH,
HEOOXOAMMBIMU JJIA CAAYU IK3aMeHa, 3HaHHE KJIACCU(PHUKAIMU U HOMEHKIIATYPbI
BEILECTB, YBEPEHHOE BJIAJICHUE BAXXHEHIIMMHU NOHATHUSAMU XUMHUHU. 3aBEPIUIUTH
Takylo noArotoBky B 2023-2024 y4yeOHOM rojly pEKOMEHIyeM ABYXYPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBasg rpymma. OTO 3K3aMEHyeMble, WMEIOIIME TPYAHOCTH B YCBOEHUU
ydyeOHoro Marepuaina. ljist paboThbl C JaHHOM TPYNIION PEKOMEHyeM:

1. Yeunuth npakTHUYECKUM acleKT B MpernojaBaHuu XuMuu. i yriryOneHus
NMOHUMAaHUsI MaTepuaia HeoOxomuma >(h(EeKTUBHAS peanu3anus XUMUYECKOTO
HKCIEPUMEHTAa B COYETAaHMM C JAPYTUMHU HArJIOHBIMU CpPEACTBAMH OOy4YEHUS
XUMHUH  (IE€MOHCTPALlMOHHBIN 3KCIEPUMEHT, padoTa € MOJEISAMHU MOJIEKYlT U
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KPUCTAJUIMYECKUX PEIIETOK, BHJIeOMATEepHallbl, BUPTyalbHble JabOpaTOpuH,
IPOrpaMMbl MOJACIUPOBAHUS XHUMHYECKUX OOBEKTOB (BEIIECTB W TPOIIECCOB) B
Takux (Qopmax, Kak JlabopaTopHas W TpakTUdecKas paboTel. Teopermyeckuid
Matepuasl JOJDKEH TMPEeNnoJaBaThCsi B TECHOM B3aMMOCBS3U C PEJICBAHTHBIM
sKCIIepuMEHTOM. KakIbIii SKCIIEPUMEHT OJDKEH BKIIOYATh B CEOSI METOIMYECKUE
yKa3aHUsl,  KOMIIOHEHTOM  KOTOPBIX  SIBJSIETCSI ~ KaK  HEMOCPEICTBEHHO
OKCIIEpUMEHTaJbHass paboTa, TaK W BBHINIOJHEHWE KOHTPOJBHBIX 3alaHuil B
dbopmare, ananornyHoMm 3aganusm OI'D u EI'D no xumuu.

2. ®opMHUpPOBATh YHUTATEIHCKYIO TPAMOTHOCTH oOOyuaromuxcs. [nas sroro
HeoOXo/MMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HaBbIKA CMBICJIOBOTO YTCHUS
pu pabote ¢ uHpopmalmei J00ro TUIa.

3. CucTteMaTU3UpOBaTh 3HAHUS MO KaXJAOMY DJIEMEHTY COJEp)KaHMs Kypca
xumun. Jljigs 3TOro cHavajga HEOOXOAMMO MCHOJIb30BaTh 3aJaHUsl Pa3JIMYHBIX
MoOJielel, B TOM YHCJE€ TPAJULIHUOHHBIX, KOTOpbIE TPEOYIOT MOBTOPEHUS
TEOPETUYECKUX TMOJIOKCHUN, HAMUCAHUS OIPEACICHUN W3YyYEHHBIX MOHATHM,
COCTaBJICHUS YPaBHEHUN XUMHUYECKUX PEAKIUU, ONIPEACICHUS CTETICHU OKUCIICHUS
XUMHUUYECKUX DJJEMEHTOB M T.I.; C BBIOOPOM OJHOTO OTBETa U3 YEThIpPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIEE TOUEUHO BBISBIISITH MPOOENBbI B 3HAHUSIX U
3aTpyJHEHUS] B IPUMEHEHUHU ATUX 3HAHWM MPHU BBINOJHEHUM 3afaHuil. M Tonbko
Ha 3aKJIIOYMTENIbHOM JTale TMOATOTOBKHM K 3K3aMEHY MOXKHO HCIOJIb30BaTh
3aJlaHus 9K3aMeHaloHHoro ¢opmara EI'D.

4. TlpenycmaTpuBaTh B TEUEHHE Y4YEOHOTO mpoliecca padoTy ¢ 3aJaHUSMH,
KOTOpBIE MPOBEPSIOT HE TOJBKO NPEAMETHYIO COCTABISIONIYI0 XHWMHH, HO U
MEXIIPEIMETHbIE CBSI3M ¢ (U3HKOM, Ouosorueit, marematukoud. HeoOxomumo
HaJu4yue MPaAKTUKO-OPUEHTUPOBAHHBIX, MEXIPEAMETHBIX, SKOJOTU3HMPOBAHHBIX
3aJlaHdd B XOJI€ peanu3aiuu OOy4eHHs IIKOJBLHOTO Kypca xumuu. Cremyet
n30erath pelieHus «IabJIOHHBIX) 3aJaHui, KOTOPbIE CTaBAT mepen coboil 3aaauy
«HATAaCKUBAHM» Ha BBIMOJHEHHE 3a/1a4 ONpeIesIeHHOro (popMara, B TO BpeMs Kak
3QJIOTOM ycCIieXa Ha JK3aMEHE SBIISIETCS Pa3BUTHE TBOPYECKOTO U KPUTUUECKOTO
MBIIIJIEHUS, a TAKXXe CPOPMUPOBAHHOCTH HABBIKOB MEpPEHOCA 3HAHUU U3 00JIacTh
TEOPUU B peajbHbIC KU3HECHHBIE CUTYAIlUH.

5. Pa3BuBath y 00y4aromuxcsi HAaBbIKA CAMOKOHTPOJISL U peduiekcun. [lannas
paboTta cnocoOCTByeT (OPMUPOBAHUIO CTOWKOW MOJOKUTEILHON MOTHBAIIMU B
M3YYEHHH TMpeaMeTa. OTO BO3MOXKHO IOCPEACTBOM OpPraHM3alUHd SKCKYPCHUU,
TEMAaTUYECKUX BEUYEPOB, CBSI3M XUMHU C TOBCEHEBHOM KU3HBIO.

Bropas rpymma. DOto  oOydammuecs €O CPeIHUMH  Y4eOHBIMU
CIIOCOOHOCTSIMHU.

1. Ucnionb30oBaTh  3ajlaHusi, B KOTOPBIX JUIS  pelieHuss Tpedyercs
MOCJIE0BATEIBLHOE BBIMNOJHEHUE HECKOIBKUX (TPEX-UeThIPEX) MBICIUTEIbHBIX
oneparui (aHaNMM3—CHHTE3—CpaBHEHNUE—0000IIEHNUE), B TOM qucie
OCHOBBIBAIOIIMXCSI HA BJIAJICHUM 3HAHUSMU HU3 Pa3HbIX TEMATHUYECKUX Pa3JeloB.
[{enecooOpa3Ho UCTIOIL30BATh HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucnionbs3oBath 3ajaHusi, MpeaycMaTpuBaroiiue padoTy ¢ uHbopmaruei,
MPEICTABICHHON B pa3nu4yHoud (opme — cxema, Tabiuia, PUCYHOK U Jp., C
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MOCJEAYIOIIMM OTBETOM Ha BOIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOAWMBIEC ISl  BBITIOJHEHUS  3aJaHus,
OMUCHIBAIONIETO IMOCIEA0BATEILHOCTh SKCIEPUMEHTATIBHBIX JACHCTBUM, KOTOpbHIC
HY>)KHO TMpPEBpPaTUTh B ypaBHEHUS peakUUil (MBICICHHBIA SKCIEPUMEHT).
TpyIHOCTh Takoro 3aJaHus COCTOMT B TOM, YTO IIKOJbHUKUA HEJOCTATOUYHO
XOpOIIO  pa3OHMparOTCs B OKCHEPUMEHTAIBHOW XHMHH, HWMEIOT cllaboe
MPEACTABICHUE O MPOTEKAIOIIUX XUMUYECKUX MPOIECCaX U HE BCEr/ia MOHUMAIOT
CMBICII UCIIOJIB3YEMBIX TEPMUHOB U onpeneiaeHuil. K kaxmoi gsadbopatopHoit u/minu
MPaKTUYECKON paboTe HeOOXOAMMO TOTOBUTH JIUCT C 3aJJaHUSIMHU, HAIIPABICHHBIMU
Ha (popMupoBaHUEe TOHUMAaHUS MPOLIecca, MPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IE.
3nech HEOOXOIUMO TAKXKE OINUCHIBATH HAOMIOACHUS M OO0BACHATH uX. [lone3Hoi
Oynet paboTa C pa3IMYHBIMU TUINAMHU 3aJlaHUi (C BBIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOXxoauma Jyisi (GOpMUPOBAHMS
MOHMMAHMS, YTO MPABWIBHOE BBIMOJHEHHE 3aJaHUsI HEBO3MOXKHO 0€3 MOJIHOTO
aHaju3a ero ycjoBuUs U BeIOOpa cTpareruu pemieHus. [lapamiensno dhopmupyercs
YMEHHE PallMOHAJILHOTO MCIOJIb30BaHUS BPEMEHH, OTBEJICHHOTO HA BBIIIOJIHEHHUE
AK3aMEHAIMOHHOM pabOTHI.

Tpetbst rpynna. C BBICOKMM M BBIILLIE CPETHETO YPOBHEM OOYUYEHHOCTH.

1. PekoMeH10BaTh pelIeHUE 3aJaHuil, BBIXOAAIIUX 3a pamMKd (HOpMaToB U
MoJIeNiel, BCTPEUAIOIIMXCSl B AdK3aMEHAIMOHHBIX padorax EI'D. DT0 mo3Boiut
chopMHpoBaTE Yy OOYYalOIIMXCSI YMEHUE CaMOCTOSITENIbHO pa3padaThiBaTh
QITOPUTM DEIICHUS B ClIydae HECTaHIAPTHBIX (POPMYIHMPOBOK 3aJaHUM, a TaKXKe
YMEHHE JIeMCTBOBATh B HE3HAKOMBIX CUTyalusix. B psje ciaydaeB 1ieiaecoo0pa3Ho
MPOMUCKHIBATH B OOIIEM BHJI€ MOPSIOK HaXOXKACHUS (DU3NUECKUX BEIMYUH O€3
MPOBEJCHUSI TMPOMEKYTOUHBIX apU(METUUYECKUX BBIYUCICHUN, a TaKXKe peliaTh
3a/1a4y, TPUMEHSISI HECKOJIBKO BO3MOXHBIX CIOCOOOB, OIIEHHBAs 3THU CIOCOOBI U
BBIOMpAst 3aTEM HAaUOOJIEe pallMOHATIBHBIM.

2. [IpoBoauTh WHTETPUPOBAHHBIE YPOKH C MAaTeMaTUKOH, (HU3HKO,
ouosioruedt s (pOopMUPOBAHMS 1ETOCTHOM KapTUHBI MHUpa BO B3aMMOCBSI3H U
B3aMMO3aBUCHMOCTH BCEX €0 KOMIIOHEHTOB.

0) AIMUHHMCTPAaUMAM 00pPa30BaTeIbHBIX OPraHU3ANMM:

- peanu3oBBIBaTh  NPUHLOMUNB AU PepeHIIUPOBAHHOTO  OOyYeHUS,
co3aBaTh MNPOQUIbHBIE KJIACChl W TPYINIbl € M3yYEHHUEM XUMHUH Ha
npodUIbHOM, YTIyOJIEHHOM YPOBHE;

- BBIACHATH JIOTNOJHUTENIBHBIE 4Yachl HAa H3YyYCHUE XUMHU B BHUJE
AIEKTUBHBIX TPEAMETOB, (aKyJIbTaTUBHBIX KYpPCOB, OPTraHU30BBIBATH IS
oOydJarommxcst ¢ HU3KUMHU  OpeaMeTHbiMH Y Y]l  HHIWBUIYyaIbHBIC
o0pa3oBaTeNbHbIE MAPLIPYTHI.

B) MyHUIIUTIAJILHBIM OPraHaM yIpaBJeHusi 00pa30BaHUEM:

- NPEeAYyCMOTPETh MEPhl aAJIPECHONW TOMOIIUA YYHUTEISIM XHUMHUH IO
YCTPAHEHUIO BBISBICHHBIX WHAUBUAYATbHBIX TPOGECCHOHANBHBIX (MPEAMETHBIX
U METOJIUYECKHX) 3aTPyJAHECHHUH, B TOM 4YHCJE depe3 oOyueHue MX Ha Kypcax
MOBBINICHUS KBATU(PUKALINH;

- OpraHM30BaTh pachnpocTpaHeHue 3IPPEKTUBHOrO OINbITA YYHUTEIECH,
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oOyyaronmecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BhICOKHE pe3yibTaThl EI'D
0 XUMUH.

Pexomenganum mno TemMamM A 00cyxaeHuMss / oOMeHa ONBITOM Ha
METOAUYECKUX 00beAUHCHUAX YUYUTeIei-NPeMEeTHUKOB

B pamkax JAeATENpHOCTM NPEAMETHBIX CEKUMM Y4YUTENEd XUMHUU
PErHOHAIIBHOTO Y4€OHO-METOANYECKOTO 00bETMHEHUSI PEKOMEHI0BATh:

- BKJIIOYATh B IUIAaH pabOThl 3aCE€laHus MO CIEIYIOIIMM TeMaM: «AHaIU3
pesyabratoB EI'D mo xumum», «Bompockl oOpraHu3alud W MOpPOBEIACHUS
noArotoBku obOyuaromuxcss kK EI'D», «Ilytum moBbIIIeHHS KadecTBa YPOKOB
XUMUH, 3P (PEKTUBHOCTH NMPETIOJABAHUS IPEAMETAN;

- TPOBOJUTH MPAKTUYECKHE 3aHATHS, OTKPBITHIE YPOKH, OOydaromue
CEMHHapbl MO JaHHOM MpoOJEeMAaTUKE C Y4YacTUEM HauOoJee ONBITHBIX
I1€1arOroB;

- y4acTBOBaTh B pacHpoCTpaHEHUH >SP(GEKTUBHOTO OMNbITA YUYHUTEIEH,
oOyyarommecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BBICOKHE pe3yabTaTshl EI'D
110 XUMUHU;

- 3aIlJIaHUPOBATH METOJAMYECKHE COOBITHUA MO O3HAKOMIIEHUIO € y4eOHO-
MeToanYecKnMHU pekoMmenaanusamu OUIIN.

Pexkomenaanuu o BO3MOKHBIM HAINIPABJIECHUAM NOBBIIIECHUS KBATH(PUKALMU
Pa0OTHUKOB 00pa30BaHUA /I BKJIYEHHS B PErHOHAJBHYIO I0POKHYIO
KApPTy 10 PAa3BUTHIO PErHOHAJILHON CHCTEMBbI 00Pa30BaAHUSA:

- MEpONpPUSITHS MOBBIMIEHUS KBaJU(DUKALUK, BKIIOYAIOIIUE TEMBIL:
pe3ynbTatel EI'D Tekyiiero roja; aHajiu3 TUIMYHBIX OMIUOOK, 00yYaroIuXcs 1Mo
xumMun Opu  cpade EI'D, BBISBIEHHBIX TPYAHBIX S  BOCIHPHUATHS
oOydaromumucss TeM W 3aaanuii; usmeHenuss B KM EI'D mo xumum Ha
CIEIYIOIMNN yueOHBIN TOI;

- 0o0ydeHMe TeJaroroB, B TOM 4YHCIE aJpecHOe (Ha OCHOBE aHajIu3a
pesynbTatoB EI'D-2023), KOHCYIbTHUPOBAHUE TEArOoroB U ol0ydaronmxcs (Kak
NyTeM TPOBEACHHUS O00pa3oBaTENbHBIX CEMUHApOB, BEOMHApPOB, TaK U
WHJIUBUAYATBHO);

- mpoxoxJeHue KypcoB «lloaroroBka o0ydaromuxcsi K rocy1apCTBEHHOM
UTOrOBOM arrectranuny», «MHTepakTuBHBIE (QOpMBI NOATOTOBKH K EI'D»,
«IToaroroBka k EI'D B koHTeKkcTe M(MPOBON 00pa30BaTEIbHON CPENbI»;

- TMPOBEJICHUME CEMHHAPOB M MPAKTUKYMOB C LEJIbI0 (OpMUPOBAHUS
YMEHHMI U HaBBIKOB, CMOCOOCTBYIOIIMX KaYE€CTBEHHOMY BBINOJHEHUIO 3aJaHUM
NoNo 13-15, 17-19, 28, 24 -25, 29-34, 110 clieayoIUM TeMaM:

- «l'otoBumcs k EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XUMHUYECKUX
peakuuii. CKOpOCTh XMMUUYECKON peakuu U (GaKTOPbI, BIUSIOIMINE HA HEE;

- «l'otoBumcs k EI'D: XapakrepHble XMMHUYECKHE CBOMCTBA U
CIOCOOBI MOJYYEHHUSI a30TCOJECPHKALIUX OPTAHUNYECKUX COCAUHEHUI;

- «l'otoBumcs k EI'D: buonormyeckn-BaxkHble OpPraHHUYECKUE
COEIMHEHUS»;
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- «['otoBumcsa k EI'D: I'eHeTnueckass B3aMMOCBSI3b HEOPTaHUYECKUX
BEIIECTB U OPTaHUYECKUX COCIMHEHUHN B 3aJaHUSAX MOBBILIEHHOTO U BBICOKOTO
YPOBHEH CIIOKHOCTHY;

- «l'otoBumcss k EI'D: Pacuérsl mo ypaBHEHHSM XUMHYECKUX
peaKIuin;

- «l'otoBumcss k EI'D: Pemenue 3agay  BBICOKOTO  YPOBHS
CIIOKHOCTH»;

- «l'oroBumcsa k EI'D: IlomyyeHne W TpPUMEHEHHWE BEUIECTB H

MAaTEPUAIIOBY.

18



