APTEeMOBCKHUI TOPOJICKOI OKPYT

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.

Xumus
EID
Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumun
ATE KomnuectBo yuactaukos EI'D % ot obuiero yncna
10 y4eOHOMY IpeIMETy YYaCTHHKOB B PETHOHE
ApTEMOBCKUI rOPOICKON OKPYT 61 6,13

OcHoBHbIe pe3ynpTarsl EI'D o xumMuu B ApTEMOBCKOM T'OPOJICKOM OKpYTe
B 2023 romy mpencraBieHbl Ha pucyHke 1. B 2023 romy B oOpa3zoBaTenbHBIX
opranmzaimsix (manee — OO) MyHULIUIAIMTETa HE OBUIO BBITYCKHUKOB,
MOJIYYMBIIMX Ha dk3ameHe no xumuu 100 6aos.

100

50 29,51 34,43 26,23
0
B HVXKe MUHUManbHoro 6anna OT MMHUMaNbHOro Ao 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:
BBIMIOJIHEHHUSI KOTOPBIX B APTEMOBCKOM TOPOACKOM OKpyre He MpeooJel
MUHUMAJIBHYIO TpaHUILy (TPUMEPHBIH YPOBEHb BBHIMIOJHEHHS 3a/JaHus 0a30BOTO
ypoBHs — 60-90%, mnossimienHoro ypoBHsi — 40-60%, Bwicokoro ypoBHs — 10-

! B3BeuleHHBIN MPOIEHT BBHIMOJIHEHUS — CyMMa OaJloB 110 KaXI0MYy 3aJ[aHUI0 B TPYIIIE / HA KOJMYECTBO
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 3JeMeHThI COJepP:KAHUS/YMeHH s KT® Kon K2C*
3a1aHust

Ne
3aJaHus

Yacrs 1
3aKOHOMEPHOCTH U3MEHEHUSI XUMHUUECKUX CBOMCTB
9JIEMEHTOB M UX COCIMHEHUH 110 MIeproIaM U TPYIIIaM.
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,
MIePEXOIHBIX AIIEMEHTOB —Me/TU, IMHKA, XpOoMa, Keje3a 2.4.1, 1.2.1,1.2.2,
— 10 UX noyioxkeHuto B [lepuonndeckoii cucteme 231 123,124
xuMmudeckux anemenToB J[.M. Menneneera u
0COOEHHOCTSIM CTpOEHHS UX aToMoB. O01as
xapakrepucTtika HemetamioB [VA—VIIA rpynn B cBs3u
C HX TIoJIO’KeHHeM B [leproamaeckoii cucteme
XUMHU4Ueckux 3semeHToB [1.11. Menzaeneesa u
0COOCHHOCTSIMH CTPOCHHS HX aTOMOB
KoBanenTHas XUMUYecKas CBS3b, €€ pa3HOBHIHOCTH U
MeXaHU3MBI 00pa30BaHMs. XapaKTePUCTHKH
KOBAJICHTHOH CBS3H (TIOJSIPHOCTH W DHEPTHUS CBSI3H). 2.2.2,
MonHasd cBs3b. Metanmnuueckas cBsi3b. BonoponHas 2.4.2,
CBsI3b. BelecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO 243 131,133
cTpoeHus. Tl KpUCTAIIINYECKON PEIIETKY.
3aBUCUMOCTD CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOESHHUSI
Teopus CTpOEHUsI OPraHUIECKUX COSTUHEHUH: 1.2.1,
TOMOJIOTHSI ¥ M30MepHs (CTPYKTypHAs U 222,
MPOCTpaHCTBEHHAsT). B3auMHOE BIUSHIE aTOMOB B 223,
MoleKynax. THIBI CBsi3eli B MOJICKYJIaX OPTaHUIECKUX 297
BemiecTB. [ MOpuIu3aIist aTOMHBIX OpOHUTaICH
yriepona. Pagukan. @yHKIIMOHAIBHAS TPYIIIIA
XapakTepHbIe XHMUYECKHE CBOWCTBA YTIEBOAOPOIOB:
AIIKaHOB, ITUKJIOANIKAHOB, AIKCHOB, IMCHOB, AJIKHHOB,
apOMaTHUYECKHX YTIIeBOJ0POI0B (O€H30/1a U TOMOJIOTOB
Oensona, crupoia). OCHOBHBIE CIIOCOOBI OTYYEHUS 1.3.4,
YTIEBOIOPOIOB (B 1abopaTopum). XapakTepHbIe 2.3.4,
12 I1 XUMHUYECKHE CBOICTBA MPEAENIbHBIX OJTHOATOMHBIX U 2.4.4, 3.4,35,36,
MHOTOAaTOMHBIX CITUPTOB, )eHOoIa. XapaKTepHbIe 25.1 417,418
XUMHUYECKHE CBONCTBA allbJIETU/IOB, MPEIETbHBIX
KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3QupoB. OCHOBHBIE
CTHOCOOBI TOTYYEHUS KUCIOPOICOACPIKAIIIX
OpraHMYeCcKUX cOoeMHEHHH (B JlabopaTopun)
Knaccudukanus XUMIHIeCKUX peakiuil B
HEOPTaHMYECKOW U OPraHMICCKON XUMUH
CKOpOCTB peaknuu, e€ 3aBUCHMOCTD OT Pa3IIHIHBIX
¢axTopoB

11 b 3.1,3.2

17 b 2.2.8 14.1

18 b 24.5 143

2 [IpumMepHEIH YpOBEHD BHINIOJHEHUs pa3paboTaH Juis aHanu3a pesyinbratos EI'D B 2023 rogy 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 31eMEHTBI COlePKAHUS/yMEHUSI

KT?

Ko K9C*

22

II

OOpaTtuMble 1 HEOOpaTHUMbIe XUMUYECKUE PEAKIIHH.
Xumnueckoe paBHoBecre. CMellleHHe paBHOBECHUS 110
JICUCTBHEM PAa3JIMYHbIX (PAKTOPOB

2.4.5

1.4.4

24

KauecTBeHHbIC peakiuy Ha HEOpPTraHMUECKHE BELIECTBA
1 noHbl. KauecTBEeHHBIE peakIui OPraHuYeCKUX
COCTMHCHUN

2.5.1

414,415

25

[IpaBuia pabotsr B taboparopun. JlaboparopHas
mocyna u obopynosanue. [IpaBuia 6e30mMacHOCTH MpH
paboTe ¢ eqKUMHU, TOPIOYNMH U TOKCHIHBIMHU
BeIIeCTBaMH, CpeICTBaMH ObITOBOW XuMuH. Hayunbie
METO/IBI MICCIIEAOBAHNS XUMUYECKHIX BEIIECTB U
npeBpaleHuil. MeTobl pa3fesieHus: CMECE U OUUCTKU
BeecTB. [IoHsATHE 0 MeTaJUTypruu: 00IIUe CIIOCOOBI
noxydeHus: MetayuoB. O0IMe HayqHbIE TPUHIMITBI
XMMHYECKOTO MIPOU3BOJICTBA (HA IpUMeEpe
MIPOMBIIITICHHOT'O TTOJTYYEeHHUsI aMMHaKa, CEpHOI
KHUCJIOTBI, METaHOJa). XUMUYECKOE 3arps3HEHUE
OKpYyKatoIei cpezpl u ero nocnenctsus. [Ipuponsie
HCTOYHHKH YTIIEBOIOPOJIOB, NX TEpepadboTKa.
BricokomorekymsipHble coeanHeHus. Peakunn
TIOJIMMEPHU3aNNH 1 TOTNKOHAeHcamu. [Tomumeps.
[TnacTMacchl, BOJIOKHA, KAYUyKH

1.3.2,
1.3.3,
1.3.4,
224

41.1,4.1.2,

421,422,

4.2.3,4.2.4,
4.2.5

26

Pacuétrl ¢ ncmoap30BaHNEM ITOHITHI
«PAaCTBOPUMOCTL», «KMACCOBAs N0JId BCIIECCTBA B
PacTBOpPC»

252

431

28

Pacuétsl Macchl BelecTBa Uik 00bEMa ra3oB 1Mo
H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UIH O0BEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BellecTB. PacuéTsl
MaccOBOM WK 00BEMHOMN 10JIM BBIXOAA MPOAYKTA
pEeaKuuu OT TEOPETUUECKH BO3MOKHOT0. Pacuérhl
MacCOBOM JJOJM (MacChl) XMMHUECKOTO COSTUHEHHUSI B
cMecH

2.5.2

4.3.3,4.3.8,
439

Yacts 2

34

Pacuérsl ¢ ncnonp30BaHNUEM TOHATHH
«pPacCTBOPUMOCTBY, «MaccoBast 10JIsI BEIIECTBA B
pactBope». Pacuérsl Macchl (00bEMa, KONMMYECTBA
BEIIIECTBA) IPOILYKTOB PEAKIIUH, €CII OJHO U3 BEIIECTB
JlaHO B M30bITKE (MMeeT npumecH). Pacuérsl Macchl
(0OBEMa, KoJTMueCTBa BEIIECTBA) ITPOIYKTa PEaKIIny,
€CIIM OJTHO M3 BEIIECTB IaHO B BUJIE PacTBOpa C
onpeieNIEHHON MacCOBO 10J1€l paCTBOPEHHOTO
BemecTBa. PacuéTsl MaccoBoit 1071 (Macchl)
XMMHUYECKOTO COESANHEHHUS B CMECH

2.5.2

4.3.1,4.3.5,
436,439

Ha pucynke 2 mnpencraBieHbl naHHbie 10 3amanHusMm (%), ypoBeHb
BBITIOJIHEHNS KOTOPBIX HE MPEOJOJIENl MUHHUMAIbHBIM mopor. KpacHou numHuen
OTPaX€H MHHHUMAJBHBIA MOPOT BBINOJHEHUS IS KaXIOTO YPOBHS CIIOKHOCTH:
0a30BbIi — 60%, noBeIIeHHBINH — 40%, BeIcOKHI — 10%.
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NOBbIWEHHbIN 14,39 35,79 | 18,95

[MpoueHT BbINOAHEHNA

o o

2 22 24 34

BbICOKWUI 9,82

Homepa 3agaHnit

PI/ICYHOK 2. 3aﬂaHI/IH, I1O KOTOPBIM YHACTHHUKH HC IIPCOIJOJICIIN
MUHHUMAaIbHBIN mopor

AHan3 pe3ynbTaTOB YYACTHUKOB U TUIIOB 33/IaHUI, ONABIINX B IIEPEUYEHb
(Tabmn. 2, puc. 2), mokaszaji, 4TO Ha JOCTaTOYHO HU3KOM YPOBHE BBIMYCKHUKAMHU
OCBOEHBI  JJIEMEHTBI COJEPXKAHWS 3aJaHUM  TOBBIIMIEHHOTO ypOBHA  Ne22
(Ob6patuMbie U HEOOpaTUMbIE XUMHUYECKHUE PEAKIMH) U BBICOKOTO ypoBHs Ne34
(Pacuéthl ¢ HCHOMB30BAaHUEM TIOHSATUM «PACTBOPUMOCTBY, «MaccoBas JOJs
BEILECTBA B PACTBOPE»).

Henp3st Ha3BaTh ycHeNmHBIM BBINIOJHEHHE 3aJjaHuii 0a3oBoro ypoBHs Ne 2
(3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB JIEMEHTOB U UX COCIMHEHUI
no nepuonam u rpynnam), Nell (Teopust cTpoeHus: OpraHUYECKUX COCAMHEHUI:
romoyiorusi u uzoMepusi), Ne26 (Pacuérel Cc HCHOJIB30BAaHHEM TMOHSITUMI
«PacTBOPUMOCTbY, «MAaccoBasi A0JIsl BELECTBA B PACTBOPE) ).

Brimonnenune 3amanust Ne2 TpeOyeT moHumanus cmbicia [lepuognyeckoro
3akoHa [[.MI. MeHneneeBa M MCHOIB30BaHUs €r0 ISl KAYECTBEHHOI'O AHAIN3A U
00OCHOBaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHUS aTOMOB, CBOWCTB
XUMUYECKUX DJJIEMEHTOB U WX COCIWHEHUN, CHOPMUPOBAHHOCTH YMEHUS
ONpPEAEHSATh BAJCHTHOCTh XUMHYECKOTO »JJIEMEHTA IO €ro IMOJIOKEHUI0 B
ITepuonnyeckoit cucrteme xumuyeckux snemeHtoB J[.M. MenneneeBa. 3anaHus,
OpPUCHTUPOBAHHBIE Ha TMPOBEPKY 3HAHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BEILIECTB, TAKXKE€ HEIOCTATOYHO IPOYHO YCBOEHBI BBIMTYCKHHUKAMH C Pa3HbIM
YpPOBHEM MOJATOTOBKU. Beimonnss 3aganue Nell, BBIMYCKHUKY IEMOHCTPUPOBAIIN
HE3HAHUE TMOHSITHUSI «TOMOJIOTH» M MyTAIUCh B TPUBUAIBHBIX M CUCTEMATHYECKUX
Ha3BaHMX BEIIECTB.

3aganus 06a3zoBoro ypoBHsS Ned4 (KoBaneHTHas Xumudeckas CBsi3b, €€
Pa3HOBHUIHOCTH U MeXaHu3Mbl oOpa3zoBanusi), Nel7 (Knaccudukanusa xummuaeckux
peakiuii B HeopraHudeckon u opranudeckoit xumun), Ne 18 (CkopocTs peakiun),
No25 (IlpaBuna pabGotel B mnabopatopuu. Hayunble MeTOabl HCCIEAOBaHUS
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xuMuueckux BeriecTB), Ne28 (Pacuérbl macchl BeliecTBa WM 00BEMA Ta30B)
OKa3aJMCh HEJOCTYIHBIM JJIsl PeLIeHUs OOJIBIIOMY KOJIUYECTBY yUAITHXCA.

Brimonnenue 3amanust Ned mpeamnoliaraeT 3HAHUE TUINOB KPUCTAJUITMYECKHUX
PELIETOK U BHJIOB XMMHUYECKUX CBs3eil. OOpaTUM Take BHUMAaHHE U HA YPOBEHb
c(hOpPMHUPOBAHHOCTH YUTATEIBCKON T'PAMOTHOCTH 3K3aMEHYEMbIX, BBITTOJHSBIINX
3TO 3amaHve. B ycioBuM 3amaHus yKa3zaHbl JIBa IIPU3HAKa, MO KOTOPBIM
HEOOXOJMMO CeNaTh MPaBUIBHBIN BEIOODP, OTHAKO HE BCE YYACTHUKH OOpaTUIIA Ha
7T0 BHUMaHue. Kak ¥ B MpouuioM roay, 3K3aMeHyeMble MoKa3anu 0oJiee HU3KUE
pe3yabTaThl BBIMOJHEHUS 3aJlaHuil C MOPAIKOBBIMH HOoMmepamu 17, 18, 24, 25.
OnpenenéHuble 3aTpyAHeHUs BbI3BaNUM 3agaHus Nel7, 18, mnposepstoiiue
chOpMHPOBAHHOCT, ~ yYMEHUH  KJIacCU(PUIMPOBATH  XUMUYECKHE  PEAKIUH
OpPraHUYECKOM XUMHH IO pPa3IMYHbIM KJIACCU(UKAIMOHHBIM MPUHLUIIAM, B
KOTOPOM BBIITYCKHUKH, BEPOATHO, HE YYHUTHIBAJIM HEOOPATUMOCTh peaKLui
roperus. Bemmonnsas 3amanne Ne24, BBITYCKHUKHM ITOKA3aJd HE3HAHHWE CBOMCTB
MeTasuioB. BeimonHss 3aganue Ne25, BBIMTYCKHMKM NMOKa3ajid ciaOble 3HAHUS T10
IPUMEHEHUIO OPraHUYECKUX BEIIECTB, YTO FTOBOPUT O HE3HAHUM OOLIMX HAyYHBIX
INPUHIIMIIOB XUMHUYECKOTO IMPOU3BOACTBA, B YACTHOCTH AallETHJIEHA M CIIOHBIX
a(UpoB.

Pe3ynbratel pemeHus pacu€THbIX 3aa4 0a30BOr0 ypOBHS clOKHOCTH Ne26,
Ne28 moka3bIBalOT, YTO HEKOTOPBIE SK3aMEHyEMble€ €O Ci1ab0il MOArOTOBKOU
OBJIQJICNIN JIMIIb YMEHUSIMHU BBIIOJIHATH pPacyé€Thl TemioBoro s¢dekra (mo
TEPMOXMMHUYECKUM YpaBHEHUSAM). A BOT YMEHHUSIMU HPUMEHSITh [OHATHE
«MaccoBasi J10Js BEIIECTBA B PACTBOPE» M YUYHMTHIBATH COOTHOLIEHUE BELIECTB,
YYaCTBYIOIIMX B PEAKLUUHU, HEJOCTATOYHO, KaK, HAIpUMEp, IPH BBIIOJHEHUU
3amanuit No26, No28. O1tu 6a30BbIe yMEHHUsI BO B3aUMOCBSI3U HEOOXOJIUMO TaKKe
MPUMEHHUTH IIPU PEIICHUU 3a/1a4 BBICOKOTO YpOBHS cJIOKHOCTU Ne33, No34 B yactu
2. CTaHOBUTCS OYEBHIHBIM, YTO CIPAaBUTHCA C 3a7adaMd BBICOKOTO YPOBHSI
CJIOKHOCTH CMOTJIM JIUIIb HEMHOTHE BBIMYCKHUKH, Y KOTOPBIX HapsiAy C XOpOIIeH
XUMHYECKOM  MOATOTOBKOW  Xopoumio  chopMHUpOBaHa  MaTeMaTHYeCKas
rpamoTHOCTh. [Ipu  pemennun 3amanust Ne34  TpeOoBajioch MPUMEHUTH
MEXIIPEIMETHBIE YMEHMSI 110 BBISIBJICHUIO MAaTEMaTUYECKON 3aBUCHMOCTH MEXKIY
3aJJaHHBIMU  (PU3NYECKUMHM BEJIUYMHAMU UM COCTaBJIECHUIO MaTEMaTUYECKOTO
ypaBHEHUS JJIs TIOMCKA HEU3BECTHOM BEIMYHHBI.

C 3amanmeM mnoBbIIeHHOTO YpoBHS Nel2 (XapakTepHble XUMHUYECKHE
CBOMCTBa YIJIEBOJOPOJOB) TAaKXKE HE CIPAaBUJIOCH OOJBIIOE KOJIMYECTBO
oOyuaroruxcst.  OTpuIaTeNbHBI  pe3yibTaT BBIOJHEHUS 3amaHus  Nel2
CBUJETENBCTBYET O TOM, UTO 3JEMEHTHI COACPKAHUSA Kypca OPraHNYECKOH XUMHH
YCBOEHBI BBIMTYCKHHUKAMU HECKOJIBKO XYK€, YeM JJIEMEHTBI COAEpKaHusd Kypca
HEOPraHW4ecKol XuMHH. [Ipy BBITOJIHEHMHM 3TOTrO 3aJaHds 3K3aMEHYEMBIM
HEOOXOAMMO OBbUIO TPUMEHUTh 3HAHMS O CBOWMCTBAaX KOHKPETHBIX BELIECTB,
IPUHAJISKAIIMX K Pa3HbIM KJlaccaM. DTO O3HAYaeT, YTO HEOOXOAUMO YUUTHIBATH
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CBOMCTBa BEIIECTB C TOYKU 3PCHHUS HAJIMYMS TOM WM WHOW (DYHKIIMOHAIHLHOMN
TPyHIIbl WM CBSI3€M, HE MyTas, HaNpUMEP, PEAKIUU TAJIOTCHAIKAHOB CO
CIIUPTOBBIM ¥ BOJHBIM PAaCTBOPOM IIEJIOYH.

JAunarnocruyeckasi padora

B mensx moarotoBku oOydaroumuxcsi M IEIaroruyeckoro cooOliecTBa K
c/laue rocyJapCTBEHHOM UTOrOBOM aTTeCTalliy 1Mo 00pa3oBaTesIbHBIM IIpOrpaMmMam
cpennero obmiero obpaszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHbIN UHCTUTYT MEJarorH4eCKuxX U3MEPEHUN» MIPOBET
JTUArHOCTUYECKYI0 pPaboTy 10 XUMUU Ha Tepputopun J[ambHEBOCTOYHOTO
benepaibHOTO OKpyTa.

B tabmuume 3 mpencTaBieHbl JaHHBIE 1O KOJIMYECTBY YYAaCTHUKOB,
IIpUHUMaBIIMX ydactue B J1P.

Tabnuua 3. KonmuuectBo yyactHukoB JIP o xumuu

ATE KonnuecTtBo yyactHukoB EI'D % ot obuiero yncna
10 y4eOHOMY IpeIMeTy YYaCTHHKOB B PETHOHE
ApTeMOBCKHIA TOPOACKON OKPYT 71 8,0

Ha pucynke 3 mpencTtaBieHb OCHOBHBIC pe3yibTaThl /[P mo xumum B
AptemoBckoM ropojackom okpyre. B 2023 rogy B OO mynununamurera 2,82%
BBIITYCKHUKOB Ha0pann MakcuMaibHbIi O0amt Ha EI'D no xumuu.

100

59,15

50 29,58
0
H HeT 3a4TeHO M 3a4TeHo < 80% oT max Habpann max 6ann

Pucynox 3. OcHoBHbIe pe3ynbTarsl P o xumuu

Ha pucynke 4 mnpencraBiieHO pachnpeneneHrue MEepBUYHbIX OaloB IO
MYHULUIATUTETY IO KOJIMYECTBY YUYACTHUKOB.

7 7
5 5
4 4 4 4 4
4 3 33 3
2 2 2 2 2 2 2
AN ARRRRRRNNE N
o |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

PucyHnok 4. Pacnipenenenue nepBUYHbBIX 0aJIOB IO XUMHUHU
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B Ttabmuue 4 mpencraBieHbl 3aJaHUS [0 XMMHH, B3BEIICHHBIH MPOICHT
BBITIOJITHEHUST KOTOPHIX B APTEMOBCKOM TOPOJCKOM OKpYyre HE MPEeoIoIes
MUHUMAJIBHYIO TpaHUIy (MPUMEPHBI YpOBEHb BBIOJHECHUS 3aJaHusl 0a30BOTO
ypoBHst — 60-90%, nmoBeimeHHOTO YpoBHS — 40-60%, BEIcCOKOTO YpoBHS — 10-20%).

Tak xak pesynbrar mo 3aganusiMm Nell (I1) u Nel2 (B) mpexacraBien B
CyMMapHOM BHJ€, TO MHUHHUMAJbHBIA T[OPOT BBHIMOJTHCHUS IS JAHHBIX
00BEIMHEHHBIX 3a/IaHUN B3ST KaK BeICOKUi — 10%.

Tabnuna 4. 3aganus M0 XUMUHU, TI0O KOTOPBIM BBIITYCKHUKHU
HE MPEOA0JIEI MUHUMAJIbHBIN TOPOT

w =
I
< QS = Kon
=S - ; g IIpoBepsieMble 3J1eMeHTHBI CO/lePKAHNS/yMEHUS K3C KT
] e =
21”35°
Yacts 1
3 B DNeKTpoOoTpUIaTeNIbHOCTh. CTEleHb OKUCIICHUS U BaJICHTHOCTh 1.3.2 111,
XUMHUYECKHX 2JIEMEHTOB 221
Teopust CTPOCHUS OPraHUYCSCKUX COCIUHEHHIA: TOMOJIOrHs U m3omepus | 3.1, 3.2 1.2.1,
(cTpykTypHas u MpocTpaHCTBeHHAs ). B3anMHOE BIMsSIHUE aTOMOB B 2.2.2,
6 b MOJIEKyJIax. 2.2.3,
Tunel cBsi3ei B MOJIEKYJIaX OpraHMYECKUX BemecTB. | nOpuanzamus 2.2.°7
aTOMHBIX opOuTaneii yriaepona. Pamukan. @yHKIMOHATRHAS TPy
XapakTepHble XHMAYCCKIE CBOMCTBA YTIICBOJOPOIOB: AJIKAHOB, 3.4, 3.5, 1.3.4,
UKJI0AIKaHOB, ATKCHOB, JIICHOB, AJIKITHOB, apOMaTHYeCKHX yrieBono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH30I51a ¥ TOMOJIOTOB OEH30J1a, CTUPOTIA). 4.1.8 2.4.4,
OCHOBHBIE CITOCOOBI MOYYEHHs YIIIEBOAOPOIOB (B 1a00paTOpHN). 25.1
7 N XapakTepHbIe XMMHUYECKUE CBONCTBA MPE/ICIbHBIX OJTHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (heHOIIA.
XapakTepHbIe XUMUYECKUE CBONCTBA aJIbICTUI0B, MPEACIbHBIX
KapOOHOBBIX KHCIIOT, CJIOXKHBIX I(PUPOB.
OCHOBHBIE CITOCOOBI MOJTyUSHHSI KHCIOPOICOACPKAIIUX OPTaHUIECKUX
COCTUHEHHH (B 1a00paTopun)
XapakTepHble XUMHIESCKIE CBOMCTBA a30TCOACPIKAIINX OPTaHHICCKIX 3.7,38 234
COCITMHEHUI: aMHHOB U aMUHOKHCIIOT. BaxxHelmme crioco0s!
8 b MTONTyYCHHST aMAHOB 1 aMHUHOKHUCIIOT.
Buomorndeckn BajkHBIC BEIIECTBA: KHUPHI, YTIIEBOIBI (MOHOCAXAPHIHI,
JIFICaxapHJIbl, IOJIMCAXAPHIBI), OCKH
XapakTepHble XUMHIECKIE CBOWCTBA YTIICBOJOPOIOB: AIKAHOB, 34,417 2.3.4,
OUKJIOAIKAHOB, AIKCHOB, TUCHOB, aJIKHHOB, aDOMATHYECKIX 244
9 N yIIIeBOA0PoA0B (OeH301a M TOMOJIOTOB O€H3071a, CTHPOIA).
Baxueiimme croco0bl MOMydeHus yrieBogopoa0B. MoHHBIH (TpaBuIo
B.B. MapkoBHHKOBA) U pauKaIbHBIE MEXaHU3MBI PEaKIUi
B OPraHUYECKON XUMUH

Ha pucynke 5 mnpencraBicHsl gaHHble 1o 3aganusMm (%), ypoBeHb
BBINOJIHEHUSL KOTOPBIX HE NPEOA0JIE]l MUHUMAIIbHBIN Mopor. KpacHou nmHuen
OTPaXEH MHUHUMAJIBHBIM MOPOT BBIOJHEHUS Uil KAXKIOTO YPOBHSI CIOXKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BricOKHUi — 10%.
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BbICOKMIA

Homepa 3agaHnit

Pucynok 5. 3aganusi, 1o KOTOPbIM YYaCTHUKH HE IIPEOA0JIENN
MHUHUMAJIBHBIN ITOPOT

AHanu3 pe3yabTaTOB YYaCTHUKOB U TUIIOB 3aJIaHUH, TTOMABIINX B IEPEUYCHb
(Tabu. 4, puc. 5), mokaszaji, 4YTO YYaCTHUKU HE MPEOJA0JIECTN MUHUMAJIbHBIN MOPOT B
natid u3 13 3aganuit JIP. Hwke B Tabmuie 5 mpeacTaBieH coaepKaTeTbHBIN
aHanu3 3aaanuu J[P.

Ta6muma 5. CoaeprkarenbHbIM aHAIW3 BBITIOTHEHU 3adanuii [P mo xumuun

Kpartkas xapakrepucTuka OcHoOBHBIE 3aTPY/IHEHUS Bo3MoskHBIE IPUYNHBI
3aJaHus y4yacTHukoB JIP 3aTpydHeHuil

unghopmayus o KaxicooMy 3a0aHuI0 ¢ KpAmKUM Omeenom
3aganme 3. 3agmanme TpeOyer | [Ipm  BemomHeHmn 3amaHus 3 | CrnaOble BEIYUCITUTEIHHBIC HABBIKH
3HaHUI O CTENeHAX OKHCJICHUS | HEKOTOPBIE Y9YaIllHecs WCIBITaIH
JJIEMEHTOB, ONpEACICHUE WX II0 | TPYOJHOCTH  IPH  BHITIOJHCHUH

Tabnuue MeHeneena. MaTeMaTHYECKUX PACUCTOB
3aganme 6. 3amanme HampaeineHo | [Ipm BemonHeHunm 3ajganus He | Cmabbie mpenMmerHele YY]I, He
HAa 3HAaHWE IIOHATUH TOMOJIOTH U | YWIH, 4TO apoMath4eckue | oTpaboTaHBI 3JIEMEHTHI
M30MEpHI B OPTaHUUYECKON XUMUHU. aJbJCTUBI SIBISIOTCS OTAEIBHBIM | COJIEPAHHsI: TOMOJIOTH U U30MEPhI
TOMOJIOTHYECKAM  PAIOM W HE | B OPTaHUYECKOM XUMHUH.
SIBJISTFOTCSI MPeICTaBUTEISIMH

MpeeabHBIX AJTbJICTUIOB.
3aganme 7. 3amanue HampasieHo | HesepHo  mpuMenmnu — 3HaHuMsA | HenmocraTodHoe 3HaHME CBOICTB

Ha CpaBHEHHE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKUX COCIUHEHMM.
YIJIEBOLOPOJIOB U | COEIUHEHUN.
KHCJIOPOACOAEpKAIIUX

OpPTraHUYCCKUX COGZ[I/IHeHPlﬁ.
33}131{1/[8 8. HaHpaBJ’IeHO Ha 3HaHUC HeBepHo MNPpUMEHHUIIN 3HaHUA HpI/I BBIIIOJIHCHHUH O3TOro 3aJaHusAd

CBOWCTB aMHHOB. CBOWCTB a30TCOJIEPKAIIUX | BBITYCKHUKH ITOKa3aJIn
OpPTaHUYECKHUX COCTUHCHUH. HEIOCTaTOYHOE 3HAHHE CBOWCTB
a30TCOJICPXKAIIUX  OPTraHWYCCKHX
COEJIMHEHUH.
3ananme 9. 3amanme Tpebyer | OmmOKu JIOTTYIIICHBI B | DK3aMeHyeMbIe HEZI0CTaTOYHO
3HAHUE CBOICTB BCE€X KJIACCOB MPEBpAIICHUN OAHUX XUMHUYCCKHUX 3HAIOT CBOMCTBa ApOMATHYCCKUX
YIJIEBOJIOPOJIOB. BEILIECTB B JIpYyTHE. YIJIEBOIOPOIOB, & TAKIKE YCIIOBHUS
MPOBEAECHUS HEKOTOPBIX

XUMHUYECKUX PEaKIHil.




BoiBoabI 1 PEKOMECHIAIINNA

AHaM3 MaTepHalioB MPOBEACHUS OLCHOYHBIX MPOUEAYp MOKa3al
NepeyeHb AJIEMEHTOB COJAEP)KaHUA / YMEHMA M BUIOB ACSITEIbHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMH PETUOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  u3yuyeHHBIE  BEHIECTBA IO  TPUBHAIBHOM WU
MEKIYHApOJHON HOMEHKJIATYpE.

2. Omnpenenats/kKiacCUPUIMPOBATh: BaJCHTHOCTh, CTEMEHb OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB, 3apsJ/ibl HOHOB, XapaKTep Cpeabl BOJHBIX PacTBOPOB
BEIIECTB; OKHCIMUTEIb M BOCCTAHOBHUTEIb;, NPUHAIJIEKHOCTh BEIIECTB K
pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTraHUYECKUX COCUHEHUM.

3. XapakrtepuszoBaTh: S-, P- U d-dI€MEHTBI MO UX TOJIOKEHUIO B
[lepuonnueckon cucreme .M. MenaeneeBa; CymHOCTb HM3YYEHHBIX BHJIOB
XUMUYECKUX PEAKIUA: IIEKTPOITUTUYECKON JUCCOMAIIMY, HOHHOTO 0OMEHa.

4. IIpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHUSIM.

5. OOyuaromuecss TOHUMAIOT CMBICI TaKUX BaXKHEUIIMX TMOHSITUH, Kak
TUAPOJIA3 U BJEKTPOU3 (BBIACIAIOT UX XapaKTepHbIC MPU3HAKH).

AHaJIN3 MaTepuaoB MPOBEJACHUS OLEHOYHBIX MPOLEAYp MOKa3all MEePEYEHb
AJIIEMEHTOB COZAEpKaHusd / YMEHUH W BHUJIOB AEATEIBHOCTH, YCBOCHHE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHUOHA, IIKOJIbHUKAMHU C Pa3HbIM YPOBHEM IMOIATOTOBKHU
HEJIb351 CYUTATh JOCTATOUHbBIM:

1. Ha3piBaThb BHJI XHUMHUYECKUX CBSI3ed B COCIMHEHHMSIX U THII
KPUCTAJUIMYECKOW PEHIETKH; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
Y U30MEPBHI.

2. KmaccupumupoBaTh XUMHYECKHE pPEAaKIUM B HEOPTaHUYECKOW W
OpTraHMYEeCKON XUMHH (TT0 BCEM M3BECTHBIM KJIACCU(DUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepus3oBaTh O0IIME XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB M HEMETAJJIOB; OOIMe XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCIUHEHHUM, CBOMCTBA OTIECJIBHBIX NPEICTABUTEIECU 3TUX
KJIACCOB; CTPOCHHME U XHMHUYECKHE CBOMCTBA H3YYEHHBIX OPTraHMYECKHUX
COEIMHEHNM.

4. OOBACHATH 3aBUCUMOCTh CBOWCTB XUMHYECKHUX JJIEMEHTOB U UX
COCMHEHWM OT mnoyokeHus diemeHta B Ilepumoamueckonr cucreme JI.U.
MenpeneeBa; mnpupoay XHUMHUUYECKOM  CBA3M  (MOHHOW, KOBAJICHTHOW,
METAININYECKOM, BOJOPOJHON); 3aBUCUMOCTh CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKHX BEHIECTB OT KX COCTaBa WU CTPOCHUS; BIHUSHHUE PA3IUYHBIX
(GhakTOpOB Ha CKOPOCTh XMMHUYECKOW PEAKIMW W Ha CMEIICHHUE XHUMUYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH AKCHEPUMEHT o MOJTYYEHUIO "
pAaclo3HaBaHUIO BAXKHEUIIIUX HEOPTraHWYECKUX U OPraHUYECKUX COCIUHCHUHN C
y4€TOM MPUOOPETEHHBIX 3HAHUHN O TIPABMIIaX OE30MacHOM pabOTHI C BEIIECTBAMU B
1abopaTopuu U B OBITY; BEIYUCICHUS 110 XUMHYECKUM (HOpMyJiaM U YpaBHECHHUSIM.

Ha ocHOBe BBISBIEHHBIX TUMHUYHBIX 3aTPyJAHEHUH U OMIMOOK OBLIU
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chOpMyYIMPOBAHbI CIEAYIOLIUE APECHBIE PEKOMEHAAIINH.

PexkomMeHaanum 1m0 COBEPHICHCTBOBAHUIO NMPENOJABAHUS XMMHM JJIsl BCex
00y4arImxcs

a) YuurejasaM, METOAUYECKUM 00beIMHEHUAM yUHTEIeH

[{enenanpaBnenHas padoTa 1mo GOPMUPOBAHUIO YMEHUN:

- BBIACHATH B YCIIOBUU 3a1aHUS TNIABHOE;

- YCTaHaBIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBS3U MEXIAY OTIACIbHBIMU
AJIEMEHTAaMU COJIepKaHusl, B OCOOCHHOCTH B3aMMOCBS3b COCTaBa, CTPOCHUS U
CBOMCTB BEIIIECTB;

- BHUMATEJIbHO aHAJM3UPOBATH YCJIOBUS 3aJaHUs U BBIOUPATH aJIEKBaTHYIO
IIOCJIEA0BATENBLHOCTD JEHCTBUM.

OTu yMeHus (HOpMUPYIOTCS CHUCTEMAaTHYECKH Ha MPOTSHKEHUH BCETO IIMKIIA
OOy4EHHMs] XUMHUH MMPAKTUYECKH HA KAXIOM ypPOKE.

OnHoit u3 BaxHEHINX (PYHKIIUN YUUTENS HA Ha4YaIbHOM JTare MOATrOTOBKU
ABJIAETCSI Pa3bICHEHHE OOYyYarolMMCs MPUHUUIIOB 0TOOpa M moctpoenuss KUM.
Jlns  mpaBUIBHOTO TMOHHUMAHMS TPEOOBAHMM, WPEABIABISIEMBIX K YPOBHIO
MOJATOTOBKHU BBITYCKHUKOB MO XUMHUH, YUUTEINb JOHKEH HE TOJIBKO UMETh YETKHE
NPEACTABICHUS] O MNpHUMEpax 3aJaHHul, BKIIOYEHHBIX B JAEMOHCTPALMOHHBIN
BapUAHT TEKYILIEro roja, HO U ObITh 3HAKOM C COJEp)KaHHEeM Koaudukaropa u
cnenudukarmun KUM EI'D no xumuu, BaxHEWIIEH COCTaBISIONICH KOTOPOI
ABJIIETCST OOOOIIEHHBIN IUIaH IK3aMEHAIMOHHOTO BapuaHTa. IMEHHO He3HaHUe
COJIEp’)KaHUE JAHHOTO JOKYMEHTa SBJIIETCS OJHUM U3 OCHOBHBIX (PaKTOPOB,
MEIIAONIUX IMOJHOLIEHHOMY IUIAHUPOBAHUIO MPOLECCA MOATOTOBKM K DK3aMEHY
KaK JUisi y4uTens, Tak W Juisi oOydarommxcs. Pesymbratet EI'D 2023 r.
POJIEMOHCTPUPOBAIM MPOOJIEMbI B MOJITOTOBKE BBIMTYCKHUKOB, OOYCJIOBIICHHbBIE
MaKCHUMAJIbHOW OpUEHTAIIMEN MHOTHX W3 HUX JIMIIb HA 3JIEMEHTHI COJAEpKaHUS U
YMEHHsI, KOHTPOJIb KOTOPBIX IPEIyCMOTPEH 3aJaHUSMMU JAEMOHCTPALMOHHOIO
BapuaHTa. llokasaTenpHO, YTO I MPABUIBHOIO NMOHMMAaHWA HA3HAYEHUS STOTO
JOKYMEHTa €XEeroJHo B HEro BKIOYaercs ciuenywomas ¢pasza:  «llpu
O3HAKOMJIEHUH C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIBHBIX
MarepuasioB EI'D cienyeT nMeTh B BHAY, UTO 3aJaHUs, BKIKOYEHHBIE B HETO, HE
OXBAaThIBAIOT BCEX DJJIEMEHTOB COJAEP)KAHUS, KOTOpble OyayT MpOBEPATHCA C
noMouisto BapuantoB KMIM B 2023 r.»

OOyuasi UIKOJBHUKOB TMpHUeMaM pabOThl C Pa3JIUYHBIMU  TUIIAMU
KOHTPOJUPYIOIIUX 3aJaHuil (C KpaTKUM OTBETOM U PAa3BEPHYTHIM OTBETOM),
HEO0OXOAMMO 10OMBATHCA MOHMMAHUS TOTO, YTO YCIEIIHOE BBINOJIHEHHE JH000T0
3aJjaHUsl HEBO3MOXKHO 03 THIATeNIbHOTO aHallu3a €ro YycCIOoBUS U BbIOOpa
aJeKBaTHOM IOCJIEAOBAaTEeIbLHOCTH AeucTBUIl. Ha kaxgoM »Tarme HOATrOTOBKH K
HK3aMeHy HEOOXOJIMMO Pa3BUBATh HABBIKM CMBICIIOBOTO UTEHUS, CTAaBUTh MEPE
oOy4JarommMMucss MpoOJIEMHBIE BOMPOCH W TpejJiaraTh HECTaHJApPTHBIC 3aJaHUs,

KOTOpPbIC 6YJIYT CII0COOCTBOBATH AKTUBU3allM MBICIIUTCIBHBIX IIPOLECCCOB U
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noOyXJaTh K aKTUBHOMY IIOMCKY pelleHus. BakHO He mnpeasararb y4€HUKY
TOTOBBIA aNTOPUTM, a MPHUBETCTBOBATH COOCTBEHHYIO MOUCKOBYIO AESITEIHLHOCTD
y4dalerocsi, MOOWIPATh HECTAHAAPTHBIE MOAXOAbl WM HMHTEPECHBIE MBICIIH.
OMHOBPEMEHHO Ba)XHBIM CTAaHOBUTCSA (HOPMHUPOBAHHE Yy OOYYAIOUIMXCA YMEHHS
pallMOHAIBHO HCIOJIb30BATh BPEMS YEpe3 TPEHUPOBKH B PEXUME PEATBHOIO
BPEMEHM, OTBEJECHHOIO Ha BBIIOJHEHHE palbOThl ¢ OOJBIIUM KOJUYECTBOM
3aJIaHNl, KAKOBOW M ABJISIETCS 3K3aMeHallMoHHas padota EI'D.

3aganus 4dactu | sk3ameHalmoHHbIX BapuaHToB EI'D mo xumum 2023 .
CTIM NpoAoLKeHHeM mnpeoOpa3zoBanuii B KM, npeanpuHATHIX B MOCIEIHHE
roJibl U HANpPABJICHHBIX HA PEATU3ALMI0 CHUCTEMHO-IEATEIbHOCTHOIO IMOAXO0AA.
VIMEHHO OH JOJDKEH ONPEEATh METOAOJIOTHIO IPENIOJABAHNSI XUMHH B ILIKOJIE HA
coBpeMeHHOM 3Tane. He MeHee 3HaunMbIM acriekToM npu paspadborke KUM craino
YCUJIEHUE BHHUMaHUSl KOHTPOJK CHOPMHUPOBAHHOCTH METANPEIMETHBIX YMEHUH,
3HAHWI U yMEHUH, (OPMHUPYEMBIX B pAMKAX XUMHUYECKOT0 IKCIIEPUMEHTA.

VYka3zaHHble HarpaslieHHs coBepiueHcTBoBaHusa KM mnepemneratores u ¢
(GOopMUPOBAHUEM 3JEMEHTOB (YHKLIMOHAIBHOM TIpaMOTHOCTU: YHUTATENIbCKOMH,
MaTE€MaTUYECKON U €CTECTBEHHOHAYUYHOM.

BaxxHoe MecTo B NpenojaBaHWM XUMHUHM JOJDKHBI 3aHMMaTh 33Ja4d Ha
pacder Macchl BELECTBA WM 00BbEMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00BbEMY OJHOIO M3 YyYaCTBYIOIIMX B PEAKLMH BEIIECTB, TaK KaK 3TO
TPaJAMLIMOHHBIA THUI PAcCyYeTOB, KOTOPBIA BXOAUT B NPOrpaMMy IO XUMHUU
OCHOBHOM IIKOJIbI, a TAKXKE 3a/1ayy, IPeayCMaTPUBAIOIINE PACYET MACCOBON WM
O0BEMHOMN J0JM BBIXOAA MPOAYKTA PEaKUUU OT TEOPETUYECKH BO3MOXKHOTO HIIU
MacCOBOM 1011 (MacChl) XUMUUECKOTO COSJIUHEHUSI B CMECH.

BaxxHo HayuuTh neTel MpaBWIbHO JaBaTh OTBEThl HA pacyeTHBIE 3aJayH,
KOTOpbIE JIOJDKHBI OBITh TpPEACTAaBIEHbl B BHJAE YHCIOBBIX 3HAYEHUH C
OTNPEJEICHHON CTENEHbI0 TOYHOCTH OKpYTrieHusl. OIMOKHA B OTBETAX TAKUX 3a/]a4
CBUJETENBbCTBYIOT HE TOJBKO O AePUUUTAX B CPOPMUPOBAHHOCTHU 3JIEMEHTOB
MaTeMaTUYeCKON TPaMOTHOCTH, HO M O HEIOCTAaTOYHOW c(HOpPMUPOBAHHOCTU
PETYISTUBHBIX YHHUBEPCAJIbHBIX Y4Y€OHBIX JEHCTBU — YMEHHMH Clel0BaTh
MHCTPYKIUSM, ONPEAEIATh MOPSIA0K NEHCTBUM, paboTaTh MO IUIaHy.

Heob6xonumo ¢opmupoBaTh 0a30Bble MaTEeMaTUUECKHUE W DJIEMEHTApHbIC
XUMUYECKUe 3HaHUs. Peub uper o0 ymeHusax pabotaTh ¢ KO3PQPUUHUEHTaMH U
MPOBOJUTH MPOCTEUIINE apUPMETUUECKUE PACUETHI.

Jlnst BOCHOJIHEHUSI MPOOENOB MO HEKOTOPBIM TeMaM, KOTOpBIE PETYJISIPHO
BBI3BIBAIOT 3aTPYAHEHUS y 00YYarOIIMXCsA M YYaCTHUKOB SK3aMeHa, MpeasiaraeTcs
MIPOBECTH CIICTYIOIINE MEPOIPUSATHSL:

1. OpranuzoBaTh U npoBecTd «CeMHHAp BHUMATEIBHOIO UYTEHUS» (B OYHOM
WM B AUCTaHIMOHHOM (opmate). Ilenpio Takoro ceMuHapa OyJer Kak
BOCIIOJTHEHHE  HEKOTOPBIX  MPEAMETHBIX  JAeQUIMTOB, Tak M  pa3BUTHE
ONpENENEHHBIX METaNpeIMETHbIX yMeHud. CeMHHap MOYKHO OpPraHHM30BaTh Kak

COPCBHOBAHHUC KOMAaHA, KOTOPbLIM Tpe6yeTc>1 BBIITOJIHUTDL CIICAYIOINNUC 3a/IaHUA:
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BbIOpaTh OINpeAENEHHbIE XUMHYECKHE DJJIEMEHTHI, HMEIOIIME T€ WIM HHbIE
OCOOCHHOCTH CTPOCHHS aTOMOB; PEHINTh KOMOWHHPOBAHHYIO PacuéTHYIO 3a7ady;
YCTaHOBUTH MOJIEKYJIAPHYIO U CTPYKTYPHYIO (DOPMYITy OPraHMYECKOTO BEIIECTBA.
DopMyJIMPOBKH 33JJaHUN COCTABIISAIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIIIOJTHEHHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIICHTpAIlMM BHUMAHUS K TEKCTY 3aJlaHusl,
MCITOJIb30BAHUS TEXHOJOTUHA KPUTHYECKOTO MBIIUICHHUS .

2. Opranu3oBaTh M TIPOBECTH LHUKJI BEOMHAPOB Ui BOCIOJIHEHHUS
npeaMeTHbIX JepunuToB. K yyacTuio B MOATOTOBKE BEOMHApOB IPUBJICYD
yuuTeNe XMMHUUA OOPa30BATENIbHBIX YUPEKICHUMN, BBITYCKHUKUA KOTOPBIX UMEIOT
BbICOKHME pe3ynapTaThl EI'D mo xumumn. TemaTuka 3THX BEOMHAPOB BKIHOYAET
BOIPOCHI, KOTOpBIE PETYJSPHO BBI3BIBAIOT 3aTPyAHEHUA Y Yy4acTHUKOB EI'D,
Hanpumep: «OmpeznenseM TUN XUMHYECKON CBSI3M U TUI KPUCTAIIMYECKON
peméTKu BeuecTBy, «BaxkHele XxuMuueckue Npou3BOACTBA B Kypce XUMHUNY,
«IKCIIEpUMEHTAJILHOE pEelIeHUE 3a7a4 Ha WACHTU(UKALMIO BEHIeCTBY», «Pemaem
pacu€THyI0 3a7auy», «AMQOTEpHbIE OKCUABl U TUAPOKCH]IBI, UX B3aUMOCBS3b C
JPYTUMU BELWIECTBAMMWY, «AMUHBI 1 aMUHOKHUCIOTBD».

3. [IpoBectn  muarHocTHyeckyro paboTy, BKIIOUYAIONIYIO 3aJaHUS  I10
opranudeckoil xumuu B popmare nepsoit yactu KM EI'D no xumuu.

4. PekoMeHIOBaTh  y4YUTENSIM XUMUU  HPOWTH  KypChl  MOBBILIEHUS
kBanMpukanuu B Teuenue 2023-2024 yyebHoro roaa.

0) MyHnuunajabHbIM OPraHaM ynpasJieHus 00pa3oBaHHeM

- IPOBOJUTH MOHUTOPUHI YPOBHS YCBOEHHS IJIEMEHTOB COJAECpKaHUs Ha
BCEX ATallax U3y4yeHUs XUMUH;

- OPTraHU30BaTh MEXIIKOJBHBIC 3aHATUS ISl yHaUIUXCS MO HMOATOTOBKE K
roCcyJapCTBEHHON UTOroBOM artecTanuu. [Ipu 3ToM HEOOXOAUMO MCIOJIb30BAThH
3aJlaHMsl, KOTOPbIE COOTBETCTBYIOT KoAHpuUKaTopy U cnenupukanuu EI'D;

- TPOBECTU KYpChI MOBBIIIEHUS KBAIU(PUKALMU I yUUTENeH, ydamuecs
KOTOPBIX MMOKa3aJin HU3KUM pesynstat EI'D;

- OpraHu3oBaTh OOyyaroIlMe CEMUHApbl MO OOMEHY OIBITOM MEXIY
nejaroraMd Cc  OONBIIMM  CTakeM, oOOydarolmuecs KOTOPBIX IOKa3bIBaIOT
CTAOMJILHO BBICOKHE PE3YIbTAaThl U MOJIOABIMU YUUTEISIMU;

- OpraHU30BaTh OOMEH OIMBITOM MEXIY IIKOJIaMH, 00yJaroIIrecs: KOTOPBIX
IIOKa3bIBAIOT BBICOKMI pe3ynbTar, 1 OO, HCHBITHIBAIONIMMU 3aTPYJHEHUS B
peanuzanuu 00pa3oBaTeIbHON MPOTPaMMBbl;

- 1pu noAaroroBke k EI'D mo XuMuM ciaeayer y4dHuThIBaTh, YTO W3Y4YEHUE
CUCTEMAaTUYECKOro Kypca XUMHM B oObeMe |-2 4YacoB OpPHEHTHPOBAHO Ha
YCBOEHHE MaTepuaja UMEHHO Ha 0a30BOM ypOBHE, YTO B HauOOJbILIEH CTENEHU
MO3BOJIIET YCIEIIHO CIPABUTHCS C 3aJaHUSIMU 0a30BOrO YPOBHSI U HEKOTOPHIMHU
3aJJaHASIMM  TOBBILIEHHOTO YPOBHS CJHOKHOCTH. (OCBOEHME MaTepHuaja Ha
npoUILHOM YPOBHE MpeayCMaTpUBaeT MHOW Juana3oH ydeOHbIX vacoB (5—7
4acoB B HENEJI0) W/WIK OOJBIIYI0 CAMOCTOSITENIbHYIO MOATOTOBUTENBHYIO padoTy
CTapILIEKJIACCHUKOB MOJI PyKOBOJCTBOM IeAarora.

Pexomenaanuu mo opranusaunu auddepeHuMpoOBaHHOTO 00y4YeHHS] XUMHHU
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00y4arouxcs ¢ pa3HbIMHM YPOBHAAMH NMPeAMETHON MOATOTOBKH

a) YuureasiM, METOAMYECKHUM 00beIMHEHUSM yYUTes el

[lepBpiM  marom  opranumzammu  audGEpeHIMPOBAHHOTO  OOYUYCHHS
IIKOJIbHUKOB C Pa3HbIMH YPOBHSIMHU TMOJTOTOBKM MO XHUMHHU OyAeT paslielieHue
oOy4Jaronmxcs, KOTopble IIaHUPYIOT caaBaTh EI'D, Ha nBe rpynmbl: TeX, KTO
JTABHO TOTOBUTCS K 9K3aMEHY U UMEET BBICOKUN YpPOBEHb OCBOCHUSI XUMUH, U TEX,
KTO Hayajl TOTOBUTHCSA K DK3aMEHY B TEKYILIEM YYEOHOM TOJy M UMEET HE CTOJb
BBICOKMI ypOBEHb. Y OJHOM W y JApPYyrod TpyIIbl AODKHBI OBITh pa3HbIE
nporpamMmbel  00ydeHus. [l mepBod Tpynmbel B TIPOrpaMMy TOJTOTOBKH
HEOOXOJMMO BKIIIOYATh PEIICHHWE PACUETHBIX 3a]ad MOBBIIMICHHONW CII0KHOCTH,
3aJa4d Ha YCTAHOBJEHHE (OPMYJ OpPraHMYECKUX BEIIECTB (MOJICKYJSIPHBIX U
CTPYKTYPHBIX), BBITIOJIHEHHE LIETIOYEK MpeBpallleHui BemecTB. Llenbio ocBoeHus
Kypca BTOpPOW TpyNIoOW SIBIIAETCS YBEPEHHOE BJAJCHHE 0a30BBIMM HABBIKAMU,
HEOOXOJAMMBIMU JJIA CAAYM IK3aMEHa, 3HAHHWE KJIaCCU(PUKAUUKA U HOMEHKJIATYPbI
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMHU TMOHATUAMHU XUMHUHU. 3aBEPLIUTH
Takyto noAarotoBky B 2023-2024 y4yeOHOM rojly pEKOMEHIyeM ABYXYPOBHEBOM
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBasg rpymma. DTO 3K3aMEHyeMble, MMEIOIIME TPYIHOCTH B YCBOCHUH
yueOHoro marepuana. JlJjist paboThl C TaHHOU TPyNION peKOMEHyeM:

1. Ycunuth npakTUYECKU aclieKT B MPENojgaBaHuu XUMUU. J{7s yriryOneHust
NMOHUMAaHUsl MaTepuaia HeoOxomuma >(hQeKTUBHAs peanu3anus XUMUYECKOTO
HKCIIEPUMEHTAa B COYETAHHHM C JPYTUMHU HArJSAHBIMH CPEICTBAMH OOYy4YEeHUS
XUMHUHU  (IEMOHCTPAIIMOHHBIN JKCIEPUMEHT, paboTa C MOJEISIMU MOJIEKYT H
KPUCTAJUIMYECKUX PEIIETOK, BHJIEOMATEpHallbl, BHUPTyalbHbIE JabOpaTOpUH,
porpaMmMbl MOJAEJIIMPOBAHUS XMMHYECKUX OOBEKTOB (BEILIECTB M IPOLIECCOB) B
Takux (opMmax, Kak JabopatopHas M TpakThueckas paldoTel. Teopernueckuid
MaTepuan JOJDKEH MpenojaBaThCd B TECHOM B3aWMOCBSI3U C PEJIEBAHTHBIM
sKcrepuMeHTOM. Kakplil S5KCIEPUMEHT JOJKEH BKJIIOYATh B CEOSI METOAUYECKUE
yKa3aHusl,  KOMIIOHEHTOM  KOTOPBIX  SIBJIIIETCSI ~ KAaK  HEMNOCPEICTBEHHO
IKCIIEpUMEHTabHAsE paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHuil B
dbopmare, anamoruaroMm 3aganusam OI'D u EI'D o xumumn.

2. ®opMHUPOBATh YHUTATEIHCKYIO TPAMOTHOCTh oOOyuaromuxcs. [mas sroro
HE0oOXoaMMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABBIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ nuaopmalmen Jooro TUMa.

3. CucreMaTu3UpOBaTh 3HAHUS M0 KAXKIOMY DJIEMEHTY COJEp)KaHMs Kypca
xumuu. Jljisi 3TOro cHavanma HEOOXOAMMO WCMOJB30BaTh 3aJaHUs Pa3IMYHBIX
MojeNeld, B TOM YHCJIE€ TpPaJAUIMOHHBIX, KOTOpbIE TpPEOYIOT TOBTOPEHUS
TEOPETUUECKUX TIOJIOKECHUM, HAMMUCAHUA ONPEICIICHUM W3YYEHHBIX ITOHITHUN,
COCTABJICHHS] YPABHEHUI XMMUYECKUX PEAKIIMM, ONPeIesIeHUs CTETIEHH OKUCIICHUS
XUMUYECKUX OHJIEMEHTOB M T.I.; C BbIOOPDOM OJHOTO OTBETAa M3 YEThIPEX
MPEIOKEHHBIX. DTO TO3BOJIUT 00JIE€ TOUEUHO BBISIBIISITH MPOOENBbI B 3HAHUSX U
3aTPyJHEHUS] B IPUMEHEHUHU 3TUX 3HAHWM MpHU BBINOJHEHUU 3aaHuid. 1 Toiabko
Ha 3aKJIIOYMTENIbHOM JTale MOATOTOBKM K 3K3aMEHY MOXHO HCIOJIb30BaTh
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3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. [IpenycmaTpuBaTh B TeUe€HUE yueOHOTro mpoliecca padoTy C 3aJaHUSIMHU,
KOTOpBIE MPOBEPSIIOT HE TOJBKO MPEAMETHYIO COCTABISIOIIYI0 XWMHH, HO U
MEXIIPEIMETHbIE CBSI3M € (U3HKOHM, Ouosorueir, marematukou. HeobOxommmo
HAJIMYUE TMPAKTUKO-OPUEHTHUPOBAHHBIX, MEXIPEIMETHBIX, SKOJOTH3MPOBAHHBIX
3aJaHUil B XOJle¢ pealn3alu OO0Yy4YeHHUsS IIKOJBHOTO Kypca xumuu. Cremyet
n30erath peueHus «IadJIOHHBIX) 3aJaHui, KOTOpPBIE CTaBAT Mepena co0oil 3amauy
«HATACKUBAHUS Ha BBITIOJHEHHUE 3324 ONpeeieHHOro ¢dopmara, B TO BpeMs Kak
3aJI0TOM yclieXa Ha dK3aMeHE SIBIISIETCS Pa3BUTHE TBOPUYECKOTO M KPUTHYECKOTO
MBIIJICHUS, a TaKKe CPOPMUPOBAHHOCTH HABBIKOB IMEpEHOCA 3HAHUW U3 00JaCTH
TEOPUHU B peajIbHbIC )KU3HEHHBIC CUTYAIUH.

5. Pa3BuBaTh y 0Oydaromuxcs HaBbIKM CAMOKOHTpPOJISL U pediekcun. JlanHas
pabota crnocoOcTByeT (HOPMUPOBAHUIO CTOMKON TMOJIOKUTEIBHOM MOTHBAILMU B
U3YYEHUHU TMpeaMeTa. DTO BO3MOXHO MOCPEJICTBOM OpraHU3alUd 3KCKYpPCHUH,
TEMaTHYECKHX BEYEPOB, CBSI3U XMMUU C TIOBCETHEBHOM KU3HBIO.

Btopas rpynma. 3Oto oOyuamnmecs €O CPEeJHUMH  Y4EOHBIMU
CHOCOOHOCTSIMH.

1. Ucnonb3oBaTh  3ajaHusi, B KOTOPbIX JUIsl peuieHus TpedyeTcs
MOCJIEIOBATEIBHOE BBINIOJHEHUE HECKOJIBKUX (TPEX-YEThIPEX) MBICIUTEIbHBIX
onepauun (aHANIM3—CHHTE3—CpaBHEHNE—0000IIEHUE), B TOM quclie
OCHOBBIBAIOIIMXCS HA BJIAJICHUU 3HAHMSMHU U3 Pa3HbIX TEMaTHYECKUX Pa3IEIoB.
[lenecooOpa3HO HCTIOIB30BATH HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucmionp30Bath 3amaHusl, MpeaycMaTpuBaroniue paboTy ¢ uHbopmalmed,
NPEACTABICHHON B pa3nu4HoOi (opme — cxema, TabiMla, PUCYHOK H [p., C
MOCJIETYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOAWMBbIC JUIsI  BBINIOJHEHUSA  3aJaHus,
OTKCHIBAIOLIETO MOCIEI0BATEIIbHOCTh SKCIEPUMEHTANbHBIX JIEHCTBUH, KOTOpPbIE
HY)KHO TIPEBPAaTUTh B ypaBHEHUS peaKiui (MBICICHHBIM OSKCIEPUMEHT).
TpyAHOCTh Takoro 3ajJaHUsi COCTOMT B TOM, 4YTO UIKOJBHUKH HEIOCTATOYHO
XOpOIIO  pa30HparOTCsi B OKCHEPUMEHTAIBHOW XHMHH, HWMEIOT claboe
IpEJCTaBICHUE O MPOTEKAIOIINX XUMUYECKUX IPoLieccaXx U HE BCEerja MOHUMAIOT
CMBICII UCIIOJIB3YEMBIX TEPMUHOB U onpeneiaeHuil. K kaxmoi madopaTopHoil u/mnu
MPaKTUYECKON paboTe HEOOXOIUMO FOTOBUTH JIUCT C 3aJIaHUSIMU, HAMPABICHHBIMU
Ha (popMuUpoOBaHHE NOHUMAaHUS MPOLIECCa, MPOTEKAOIIETO B PEAKLIMOHHOM COCY/IE.
31echr HEOOXOIMMO TaK)KE OIMUCHIBATH HAOIOAEHHUS U OOBICHATHL uX. [lose3noi
Oyzer paboTa ¢ pa3lIMYHBIMU TUIIAMHU 3aJaHUK (C BHIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHAa He0OXoauMa 1Jisi HGOPMUPOBAHUS
MOHUMAaHUs, YTO NPABWIHHOE BBHIMIOJHEHHUE 3a/JaHMsI HEBO3MOXXHO 0€3 IMOJHOIo
aHaJli3a ero yclioBus U BbIOOpa crpateruu pemienus. [lapamnensHo gopmupyercs
YMEHHE PALMOHAIBHOTO HCIOJIb30BAHUS BPEMEHU, OTBEACHHOIO HA BBHIOJIHEHUE
HK3aMEHAIMOHHOU PaOOTHI.

Tpetbs rpynna. C BEICOKUM U BBIIIE CPETHETO YPOBHEM 00yUEHHOCTH.

1. PexomMeHI0BaTh pelIeHUE 3aJaHui, BBIXOIIIIMX 3a paMKH (GopmMaToB u
MOJIeJIel, BCTPEUAIONIUXCS B SK3aMEHAIMOHHBIX paborax EI'D. DTo mo3BojuT
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chopMupoBaTh y OOy4yaroOUUMXCd YMEHHE CaMOCTOSTEIbHO pa3padaThiBaTh
aJITOPUTM pEILEHUsI B CIy4ae HECTaHAAPTHHIX (OPMYTUPOBOK 3aJaHMIA, a TaKKe
yMEHHE JeHCTBOBATh B HE3HAKOMBIX CUTYyalMsiX. B psije ciaydaeB 1enecoo0pa3Ho
IPOMUCHIBATh B OOIIEM BHJE MOPSAOK HaXOXJIEHUS (U3NYECKUX BEITUYUH O€3
MPOBEJCHUS MPOMEXKYTOUHBIX apU(PMETHUECKUX BBIYMCICHUHN, a TaKKe peliaTh
3a/layy, MPUMEHSS HECKOJBKO BO3MOKHBIX CIIOCOOOB, OLIEHHMBAsl 3TH CIOCOOBI U
BbIOMpas 3aTeM HanboJiee palOHAIbHBIH.

2. I[IpoBOAUTh HMHTETPUPOBAHHBIE YPOKM C MAaTE€MaTUKOH, (DU3HUKOM,
ouonoruen st GOPMHUPOBAHUS LEIOCTHOW KAPTHUHBI MUpPA BO B3aMMOCBSA3H U
B3aMMO3aBHCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMUHHMCTPAIIUAM 00Pa30BaTeJIbHbIX OPraHU3AIUIL:

- peanu30BbIBaTh  NpUHUUNBI  AUG(EPEHIUPOBAHHOTO  OOydYEHHS,
co3fgaBath MNpOQHUIbHBIE KJIacChl W TPYNNbl C M3YYCHHEM XUMHUU Ha
npopUIBHOM, YIIyOJIE€HHOM YPOBHE;

- BBIIENATH JIONOJHUTENIbHBIE 4Yachl Ha M3YYEHHE XHUMHU B BHUJE
ANEKTUBHBIX NPEAMETOB, (PaKyJIbTaTUBHBIX KypCOB, OpPraHU30BBIBaTH IS
oOyyalmuxcss ¢  HU3KMUMH  OpeaMeTHbiMUM YY)/  HHAMBUIyalbHbIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJieHus 00pa30BaHHeM:

- MPENyCMOTPETh MEpbl aAPECHOW TMOMOIIM YYHUTEISAIM XHMHUU MO
YCTPAHEHUIO BBISBICHHBIX MHJIUBUAYAIbHBIX MPO(ECCUOHATBHBIX (ITPEAMETHBIX
U METOAMYECKUX) 3aTpyAHEHUN, B TOM 4HUCIE 4Yepe3 OO0yueHHEe MX Ha Kypcax
NOBBIIICHUS KBaIU(PUKAIIY;

- OpraHu30BaTh pacHpocTpaHeHue HP(EKTUBHOTO OMNbITA YUHUTENEH,
oOyyaroumecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIIBHO BhICOKHE pe3yibTaThl EI'D
110 XUMUH.

Pexkomenganum mno TtemMaM s 0O0Cy:KaeHuss / oOOMeHa ONBITOM Ha
METOAMYECKUX 00beIMHECHUSIX YUUTeIe-IIpeAMeTHUKOB

B pamMkax [geArenbHOCTH NPEAMETHBIX CEKUMM  yUYUTEIEd XHUMHUU
PErMOHANILHOTO Y4eOHO-METOANYECKOTO 00BEJUHEHUSI PEKOMEHI0BATh!

- BKJIIOYATh B IJIaH paOOThl 3acelaHus MO CIEAYIOIUM TeMaM: «AHaiu3
pesynbTratoB EI'D mno xumum», «Bompocsl opraHu3aluu HW HOPOBEICHUS
noAroroBku ooOyvawmmxcs Kk EI'D», «IlyTu mnoBbllIEHHS KadyecTBa YpPOKOB
XUMHH, 3P (PEKTUBHOCTH NPENOAABAHUS MTPEIMETAY;

- MPOBOJAUTH MPAKTUYECKUE 3aHATHUS, OTKPBIThIE YPOKH, OOydarouue
CeMHMHaphl MO JaHHOW TMpoOJeMaTHKe C YydyacTueM Haubosee ONBbITHBIX
IIE€1aroros.;

- y4acTBOBaTh B pacHpoOCTpaHEHUH 3SPGEKTUBHOTO OINbITA YUHUTEIEH,
oOyyaromnmecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BhICOKHE pe3yibTaThl EI'D
10 XUMHHU;

- 3alJIaHUPOBATH METOJAMYECKHE COOBITHUSA MO O3HAKOMIJIEHUIO C y4eOHO-
MeTOoAnYEeCKUMHU pekomenpauusamu OUIIN.
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PexomeHnaanuu no BO3MOKHBIM HANPABJICHUSM NOBBIIICHUS KBATHU(PUKALIMHA
pa0dOTHMKOB 00pPa30BaHUA /AJIsl BKJIYEHUS] B PErHOHAIBHYI IOPOKHYIO
KApTy [0 PAa3BUTHIO PErHOHAILHON CHCTEMBbI 00Pa30BaAHUAA:

- MEpONpPHUATHS MOBBIMIEHUS KBaJU(PUKALMK, BKIIOYAIOIMIHE TEMBIL:
pe3ynbTathl EI'D Tekyiiero roja; aHajiu3 TUIMYHBIX OMIUOOK, 00yYarouxcs Mo
XuMuUM  Tpu  cpade EI'D, BBIABIEHHBIX TPYIHBIX JJIsl  BOCHPHSATHUS
oOydaromumucss TeM W 3aaanHuii; usmenenuss B KM EI'D mo xumum Ha
CIEIYIOMMNN yueOHBbIN TOI;

- o0ydeHHME TeJaroroB, B TOM 4YHCIIe aapecHoe (Ha OCHOBE aHaIu3a
pesynbTatoB EI'2-2023), KOHCYIbTHPOBAHUE TENArOroB U oO0ydarommxcs (Kak
nyTeM TMpoBeAeHUs O00pa30BaTENbHBIX CEMHUHAPOB, BEOMHAPOB, TaK U
WHIUBUAYATBHO);

- TmpoxoxJeHue KypcoB «IloaroroBka o0ydaromuxcs K rocy1apCTBEHHOM
UTOroBOM arrectanum», «lMHTepakTuBHBIE (OopMbl TOArOTOBKH K EID»,
«IToaroroBka k EI'D B koHTEeKcTe IM(PPOBON 00pa30BaTEIbHON CPENIBI»;

- TMPOBEJICHUE CEMHHAPOB M MPAKTHKYMOB C LEJIbIO (POpMHUPOBAHUS
YMEHHUI U HaBBIKOB, CMOCOOCTBYIOIIMX KAaYE€CTBEHHOMY BBINOJHEHUIO 3aJaHUM
NoNe 13-15, 17-19, 28, 24 -25, 29-34, nio ciaeayomum TeMam:

- «l'otoBumcs xk EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUSI XUMHYECKUX
peakuuii. CKOpOCTh XMMUYECKON peakiuu U PaKkTOphl, BIUSIOIINE HA HEE);

- «l'otoBumecs k EI'D: XapakrepHble XMMHYECKHME CBOMCTBA M
CIIOCOOBI MOJYYEHHUS a30TCOAEPKAIIUX OPTAHNYECKUX COEANHEHHIIY;

- «l'otoBumcss k EI'D: bHoOJOTMYECKH-BaKHBIE OPTAaHUYECKHE
COCIMHEHHUSY;

- «['otoBumcs xk EI'D: I'eHeTnueckas B3aMMOCBSA3b HEOPraHHUYECKUX
BEIIECTB U OPTAaHUYECKUX COCIMHEHUHN B 3aJaHUSAX NOBBILIEHHOTO U BBICOKOTO
YPOBHEH CIIOKHOCTHY;

- «l'otoBumcs k EI'D: Pacuérsl mo ypaBHEHHSM XUMHUYECKUX
peaKIuiin;

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

- «l'oroBumcsa k EI'D: IlomyuyeHne W TNpUMEHEHUE BEUIECTB H

MaTepHuaioBy.
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