JanbHepeYyeHCKMH MYHULIMIIAJIbHBIA PaiiloH

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
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
JlanbHepeyeHCKU MyHULIUTIIAIBHBINA PAOH 1 0,1

OcHoBHble  pesynbrarel EI'D mo xumum B JlanpHEpedeHCKOM
MyHULHANAIBHOM paiione B 2023 roay npencraBieHsl Ha pucyHke 1. B 2023 rony B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIAIUTETa HE ObLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

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

Pucynok 1. OcHoBHbI€ pe3ynbTaTel EI'D no xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHUsSI KOTOPhIX B JlalbHEpEeUEHCKOM MYHHUIMIAIBHOM paiioHe He
Peoose]l MUHUMAIbHYIO TPaHUIly (MPUMEPHBINH YpPOBEHb BBIMIOJHEHUS 33/aHUA
6a3oBoro ypoBHs — 60-90%, noeieHHoro ypoHs — 40-60%, BEICOKOTO ypOBHS —

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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10-20%)2. TIpeaMmeTHbIE Pe3yNbTaThl O0Oy4EHHs OTCYTCTBYIOT B CIELM(pUKALIN
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepHaoB s npoBeneHus EI'D nmo xumuu B 2023

roay.

Tabnuna 2. 3aganusi M0 XUMHH, TI0 KOTOPBIM BBIITYCKHUKHU
HE MPeoA0JIeTIH MUHUMAaJIbHBIN TTOpOT

Ne
3aJaHus

Yposenn
CJI0KHOCTH
3alaHHA

IIpoBepsieMble 31eMeHThI CO/lePKAHUS/YMEHHS

KT3

Kox KDC*

Yacts 1

3aKOHOMEPHOCTH U3MEHEHUS XUMHUIECKUX
CBOMCTB DJIEMCHTOB M UX COCIUHECHUM 110
nepronaM u rpymmam. O01mas xapakTepruCTHKA
metaioB IA—IITA rpynm B cBs3M ¢ Ux
nonoxxenueM B [leproauueckoit cucreme
xumudeckux anemenToB J[.M. Menneneesa u
0COOEHHOCTSIMU CTPOCHHUS UX aTOMOB.
XapaKkTepHuCcTHKa MEPEXOIHbIX AIEMEHTOB —ME/IH,
LIMHKA, XpOMa, kKeJie3a — 10 UX MOJI0KEHUIO B
Ilepuoanueckoii cucTeMe XMMUYECKUX 3JIEMEHTOB
J.1. MenzneneeBa 1 0COOCHHOCTSIM CTPOCHUS UX
aTomoB. OOmIas XapakTepUCTHKa HEMETAIIJIOB
IVA—-VIIA rpyni B CBA3M € UX MOJIOKEHUEM B
[epronndeckoil cucTeMe XUMHUYECKUX 3JICMEHTOB
J.1. MenzneneeBa 1 OCOOCHHOCTSIMU CTPOSHUS HX
aTOMOB

123,241,
231

121,122,
123,124

11

Teopus cTpoeHUsI OPraHUYECKUX COETUHEHHMN:
TOMOJIOTHS U M30Mepus (CTpYKTypHast U
MIPOCTpaHCTBEHHas ). B3aumMHoOe BIUsHNE aTOMOB B
MoJeKynax. Tumsl cBsizel B MOJIEKyIax
OpraHuyecKux BemiecTB. [ MOpuau3anys aTOMHBIX
opburaineii yraepona. Pagukan. @yHKIMOHATBHAS

rpymnmna

1.2.1,2.2.2,
223,227

3.1,32

12

XapakTepHble XUMUYECKHE CBOHCTBA
YTJIEBOJIOPOJIOB: JIKAHOB, [IUKJIOAIKAHOB,
QJIKEHOB, TUEHOB, AJIKMHOB, apOMaTHYECKHX
yIIIeBO0po1oB (OeH30I1a 1 TOMOJIOTOB OeH3011a,
crupoina). OCHOBHBIE CIIOCOOBI MOTYUSHHS
YIIIeBOAOPOAOB (B TabopaTopun). XapakTepHbIe
XMMHUUYECKHE CBOMCTBA MPE/ICIBbHBIX OJJHOATOMHBIX
Y MHOTOaTOMHBIX CIIUPTOB, eHoa. XapaKkTepHble
XMMHUUYECKHE CBOMCTBA aJIbAETHIIOB, MIPEACIbHBIX
KapOOHOBBIX KHCIIOT, CIOXKHBIX 3(HUPOB.
OCHOBHBIE CTIOCOOBI MOTyUEHHS
KHCJIOPO/ICOIEPIKAIINX OPraHUUECKHX
coeIIMHEHHH (B 1TabopaTopun)

1.3.4,2.3.4,
244,251

34,35, 3.6,
417,418

13

XapaKTepHbIe XHMHUYECKHE CBOHCTBA
A30TCOJIEPIKAIIUX OPTaHUIECKUX COCTUHCHUI:
aMHHOB M aMHHOKHUCIIOT. BakHeiiume crmocoObt
MOJIy4€HHsI aMUHOB ¥ aMUHOKHUCIIOT.
buonoruuecku BaykHble BELIECTBA: KUPBI,
YTIeBOIbI (MOHOCAXapUIBI, TUCAXAPUIBI,
TOJIMCaXapupl), OEIKH

234

3.7,3.8

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBINOIHEHHsSI OLIEHOUHBIX IIPOLENYP U CPEJHUX 3HaueHUH 1o Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI CONEPIKAHUS.
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YpoBensn
cinoxkHoctu | IIpoBepsieMble 3JIeMeHTBI COAEPKAHNS/YMEHHS KT? Kox K2C*
3a/laHus

Ne
3ajaHus

XapakTepHbIe XHMHUYECKUE CBOHCTBA
YIJIEBOAOPOIOB: aJIKAHOB, IIMKIIOATKAHOB,
AJIKCHOB, JIMCHOB, AJIKHHOB, aDOMaTHYCCKUX
YIJIEBOAOPOAOB (OCH301a U TOMOJIOTOB OCH301a,
cTupoia). Baxxueiimnme ciocoOsI moIydeHns
yraeBogoponos. Monssrii (mpasmio B.B.
MapKOBHHUKOBA) B paJuKaIbHBIE MEXaHI3MBI
peakIii B OpraHu4eCcKor XUMUHU
B3aumocBs3b yrieBogopoios,
16 II KHCJIOPOICOIEPIKAIINX M a30TCOACPIKAIIIX 234,243 3.9
OpraHWYeCKUX COCAMHEHUHN
Knaccudukarms XUMIYECKUX peakIuii B 228 141
HEOPTaHMYCCKOM U OPraHMYCCKON XUMHH
CKOpOCTh peakiuy, € 3aBUCUMOCTh OT
pa3auyHbIX (AKTOPOB
[IpaBuna paboTs! B 1abopatopun. JlaboparopHas
nocyza u odopyznoBanue. [IpaBuia 6e3omacHoCTH
pu paboTe ¢ eAKUMHU, TOPIOYMMHU M TOKCUIHBIMH
BEIIECTBAMH, CPEJCTBAMHU OBITOBON XUMHH.
Hayunpie MeTOIBI iCCICIOBAHNS XUMHUECKUX
BEIIECTB U IIpeBpaIleHIid. MeToIbI pa3aeeHus
cMecell 1 OUYNCTKH BemiecTB. [loHsTHe 0
METAJUTYPTHH: OOIIHE CTIOCOOBI TTOTyYSHHS
25 b MeTayuioB. O0IMe HaydIHbIC TIPUHIIATIBT
XAUMHYECKOTO IIPOU3BOICTBA (HA TIPUMEPE
MIPOMBIIIJICHHOTO MOJyYSHHs aMMHaKa, CepHON
KHCJIOTHI, METaHOJIa). X UMHUCCKOE 3arpsA3HCHHUE
OKPY KaIOIIeH CPEIbl U €0 MOCICICTBHSL.
[IpupoaHbIC HCTOYHHUKH YTIIEBOAOPOIOB, HX
nepepaboTka. BRICOKOMOIIEKYIAPHBIC COCAMHCHHSL.
Peakiiuu mosuMepu3aliy U MOJIMKOHICHCAITHH.
Homumepsl. [ImacTtMacchl, BOJIOKHA, KAYUYKH
Pacuérsr TermmoBoro 3¢ ¢exra (o
TEPMOXUMHYCCKIM YPAaBHCHHSIM)

Yacrsp 2
OKHCINTENH U BOCCTAHOBUTEND. Peakiun 2.3.3,2.4.3, 28
OKHCIINTEIhHO-BOCCTAHOBHUTEIELHBIC 244 '
YcTaHOBIIEHUE MOJIEKYJIIPHOM U CTPYKTYpPHOM 259 437
(GopmyJ BellecTa - =
Pacuérbl ¢ ucnosib30BaHMEM MOHATUN
«PacTBOPUMOCTEY, «MACcCOBas JI0JIs BEIIECTBA B
pactBope». Pacu€Tel macchl (00bEMa, KOMMYECTBA
BEIIIECTBA) MPOIYKTOB PEAKI[UH, €CIIH OJHO M3
BEIIIECTB JIaHO B M30BITKE (MMEET MPUMECH). 252 4.3.1,4.3.5,
Pacuétsl macchl (00bEMa, KOTMUYECTBA BEIIECTBA) e 43.6,4.39
MIPOAYKTa PEAKIINH, €CIIH OJHO U3 BEMIECTB JTAHO B
BHJIE pacTBOPA C ONpeAEIEHHON MacCOBOM JoJei
pacTBopéHHOTO BemecTBa. PacaéTsl MmaccoBoi
JI0JH (MacChl) XHMUYECKOTO COSJMHEHUS B CMECH

14 I 234,244 34,417

17 b

18 b 2.4.5 143

41.1,4.1.2,
1.3.2,1.3.3, 4.2.1,4.2.2,
134,224 4.2.3,4.2.4,
4.25

27 b 2.5.2 434

29 B

33 B

34 B

Ha pucynke 2 mpencraBieHbl gaHHble Mo 3amaHusM (%), ypoBeHb
BBINOJIHEHUSL KOTOPBIX HE MPEOJ0JIE]l MUHUMAIIbHBIN mopor. KpacHou nuHuen
OTPaXEH MHUHUMAJIBHBIM TOPOT BBIMIOJHECHUS ISl KKIOTO YPOBHS CJIOKHOCTH:
0a30BbIi — 60%, nmoBeIIeHHBINH — 40%, BeIcOKHI — 10%.
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0,0

MPOLEHT BbINOJHEHNA

2 11 13 17 18 25 27 29 12 14 16 33 34
W ba3oBbIN 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
NOBbILLIEHHbIN 0,0 0,0 0,0 0,0

BbICOKUM 0,0

Homepa 3agaHnit

PI/ICYHOK 2. 3aﬂaHI/ISI, I1O KOTOPBIM YHACTHHUKH HC IIPCOIJOJICIIN
MUHUMAaJIbHBIN Imopor

AHaln3 pe3ysbTaTOB YYACTHHKA U TUIOB 3aJIaHHI, MOMABIINX B MIEPEYEHb
(Tabmn. 2, puc. 2), mokaszaji, 4TO BBITYCKHUK HE CIPABUJICS HU C OJHHUM U3 ITHUX
3aJaHUl.

Boinonnenue 3amanus Ne2 tpeOyeT moHuMaHusi cMmbicia [lepuoauyueckoro
3akoHa .M. MenzaeneeBa M MCHOJIB30BaHUS €r0 JJISI KQUECTBEHHOI'O aHAJIN3a U
00OCHOBaHMSI OCHOBHBIX 3aKOHOMEPHOCTEM CTpPOEHHMSI aTOMOB, CBOMCTB
XUMHUYECKUX DJIEMEHTOB W UX COEAUHEHU#M, CHOPMHUPOBAHHOCTH YMEHHUS
ONPEAEATh BAJICHTHOCTh XWUMHYECKOTO »JJIEMEHTA IO €ro IOJIOKECHUI0 B
[Tepuoanueckout cucreme xumuuecknx siaemeHToB .M. Menneneesa. Boinomnuss
3aganue Nell, BBITYCKHHUK TPOAEMOHCTPUPOBAT HE3HAHUE TOHSITUS «TOMOJIOTH
Y, OUYEBUJIHO, MIyTAJCAd B TPUBUAIBHBIX U CUCTEMATHUUYECKHX HA3BAHUSX BEIIECTB.
[Ipu BbimonHeHun 3amaHus Nel3  TpPOAEMOHCTPHPOBAT  HEIOCTATOYHYIO
M3YyUYEHHOCTh BOINPOCA CBOMCTB Aa30TCOACPKAIIUX OPTraHUYECKUX COCIUHECHUI,
yriieBosioB. BeinoinHss 3ananue Nel4, oueBUaHO, MyTal paguKaibl METUI U STHUIL.
Hns ycnemHoro pemeHud 3amaHusi Nel6, BEposSTHO, HEAOCTATOYHO OBJIAJAEI
HABbIKAMU  PEHICHUS  KOPOTKUX TEHETHYECKUX  LENOYEeK  IPEeBpalICHUN
OPraHUYECKUX COCAUHECHUMU.

Kak u B mnpouuiom rogy, ObUIM MOJy4eHBI OOJjiee HU3BKHUE PE3YyJbTaThl
BBITIOJIHEHUA 3aJlaHuil ¢ TOpsAKoBbIMH Homepamu 17, 18, 25. OmnpenenéHnbie
3arpynHeHus Bbi3Bain 3amaHust Nel7, 18, mposepsromiue chopMHUPOBAHHOCTH
YMEHUM KJIACCUPUIIMPOBATh XHWMHUYECKHUE PEaKIMU OPraHuYeCKOM XHUMHH TIO
pa3TUYHBIM KJIaCCU(UKAITMOHHBIM MPUHIIAIIAM, B KOTOPOM BBIITYCKHUK, BEPOSITHO,
HE YYMUTHIBAl HEOOPAaTUMOCTh peakuuil ropeHus. Boimonnss 3amanune No25,
YYaCTHUK TIOKa3aja cjiabble 3HAHUS MO0 MPUMEHEHUIO OPTaHUYECKUX BEIIECTB, YTO
TOBOPUT O HE3HAHWU OOIIMX HAYYHBIX MPHUHIIUIIOB XUMUYECKOTO TIPOU3BOJICTBA, B
YaCTHOCTH alleTUJICHA U CIIOKHBIX d(PUPOB.
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Boimonnss 3aganne Nel4, BBINYCKHUKY ITyTaldu paguKaibl METUI U 3THIIL.

Pesynbratel pemenust pacu€THOM 3a7aun 0a30BOr0 YpOBHS CIOXKHOCTU Ne27
MOKAa3bIBAIOT, UTO IK3aMEHYEeMbIH €1a00 OBIa/ieNl YMEHUSIMU BBITIOJIHATh PACUETHI
TEII0BOT0 3¢ dekTa (1o TepPMOXUMHUYECKUM ypaBHEHUAM). HecMoTps Ha TO, 4TO B
3amadax Ne26, No28 BBITYCKHUK IPOJIEMOHCTPUPOBAI CBOM YMEHHS NPUMEHSTH
MOHSATHE «MaccoBasl JOJIA BEIIECTBA B PACTBOPE» M YUHUTHIBATH COOTHOLIECHUE
BEILECTB, YYaCTBYIOUIMX B pPEAKIMH, OJHAKO HE CMOI NMPUMEHUTH 3TU 0a30BbIC
YMEHHS BO B3aUMOCBSI3U IIPU PEUICHUHU 3a]1a4 BBICOKOTO YPOBHS CIIOKHOCTH N33,
Ne34 B yacTtu 2, ¢ KOTOpBIMH HE cripaBuiics. Beimonnenue 3aganus Ne33 Hapsany c
HECJIOKHBIMM ~ MAaT€MAaTHYECKUMHU  pacyéTamMud  TpeOOBAJIO  YCTAHOBJIECHHS
XUMUYECKOTO CTPOEHUS OPraHMYECKOTO BELIECTBA IO OMHUCAHUIO €r0 HEKOTOPBIX
XUMHUecKux cBOUCTB. Ilpu pemenun 3amanusi Ne34 TpebGoBaioch MPUMEHHUTH
MEXIIPEIMETHBIE YMEHMS 110 BBISIBJICHUIO MAaTEMAaTUYECKON 3aBUCHMOCTH MEXKIY
3aJlaHHBIMU  (DU3WYECKUMH BEJIMYMHAMH M COCTAaBJICHUIO MaTeMaTHYECKOTO
ypaBHEHUS ISl IOMCKA HEM3BECTHOM BEJTUYHHBI.

C 3aganueM moBbIIIEHHOTO YypoBHSA Nel2 oOydaromuiics Takxke He
CHpaBWIICS. DTOT pe3yibTaT CBUAETEIBCTBYET O TOM, UYTO 3JIEMEHTHI COJAEPKAHMS
Kypca OpPraHMYE€CKOM XHWMHH YCBOEHBI BBITYCKHHUKAaMH HECKOJBKO XYXKE€, 4EM
AJIEMEHTBI COJEPKAHMS Kypca HEOPraHMYECKOW Xumuu. [Ipu BBINOIHEHUU 3TOTO
3aJlaHds AK3aMEHYEMBbIM HEOOXOJMMO OBbLJIO MPUMEHUTh 3HAHHUS O CBOMCTBAxX
KOHKPETHBIX BEIECTB, NIPUHAMICKAIINX K Pa3HbIM KjaccaM. JTO O3HAYaeT, 4To
HEOOXOJIMMO YYUTHIBaTh CBOMCTBA BEUIECTB C TOYKHU 3PEHUS HAIWYMUS TOU WU
MHOW (DYHKUIMOHAIBHOM TpyNIbl WM CBsI3€d, HE IyTas, HaOpuUMep, peakuuu
TraJIOTEHAJIKAHOB CO CIHMPTOBBIM W BOAHBIM PAacTBOPOM ILEIOYU. BrimomHss
3amanue Nel4, ps BEINYCKHUKOB, OYEBUIHO, IyTAJI PAIUKAIbl METHII U OTHUJL.

/Inarnocruyeckasi padora

B nensx nmoaroroBku oOydaromIMXCS W IMEJArormyeckoro cooOmiecTBa K
c/laye TOCyJapCTBEHHON UTOrOBOM aTTecTalluu 0 00pa30BaTEeNIbHBIM porpaMmam
cpennero obmiero oOpaszoBanus B Ilpumopckom kpae B 2023 romy PI'BHY
«DenepanbHbIN WHCTUTYT [Ie1arOrnYeCcKux U3MEPEHUI» IIPOBEII
JMAarHOCTUYECKYI0 paboTy 1O XUMUM Ha TeppuTopuu J{ambHEBOCTOYHOTO
dbenepalbHOTO OKpYyTa.

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

Ta6nuna 3. KonmmuectBo yyactHukoB [P o xumuu

ATE KonunuectBo yuactukos EI'D % ot oOmiero ymcna
1o y4eOHOMY IpeaMETY Y4aCTHUKOB B PETHOHE
JlanpHEepeueHCKUIT MyHUIIMITaIbHBIN 5 0.6
paiion




Ha pucynke 3 mpencraBieHbl OCHOBHbIE pe3ynabTaThl [IP mo xumuu B
JlanbHepeuyeHCKOM MyHHIIMNAIbHOM paiione. B 2023 rony B OO myHHUIIMIIAIUTETA

He ObLIO BBIITYCKHHKOB, Ha6paBI_HI/IX MaKCHUMaJILHBIN OaJ.

100
80
60

60,0
40,0

40

20
0,0

0

M He 33a4TeHO M 3a4YTeHOo < 80% oT max

Pucynox 3. OcHoBHbIe pe3ynbrathl J[P mo xumuu

Ha pucynke 4 mnpencraBlieHO pacnpeleieHue MEpPBUYHBIX OaloB 1O

MYHHUIUIIAJIUTCTY I10 KOJIMYCCTBY YHAaCTHHUKOB.

1 1 1 1
| I I I
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

18

PI/ICYHOK 4. Pacnpe,ueneHHe IICPBHUYHBIX 0aJIJI0B MO XUMHUU

20 21

B Tabnuie 4 mpejncraBieHbl 3aaHUs 110 XWMUH, B3BEIICHHBIA MPOICHT
BBIIIOJIHEHUSI KOTOPBHIX B J[aJbHEPEUEHCKOM MYHHUIUNIAILHOM paidoHEe He
PeOoI0JIe]l MUHUMANIBHYIO TpaHuIly (IIPUMEpPHBIA YPOBEHD BBIOJHEHHS 33aHUS
6azoBoro ypoBHs — 60-90%, nmoBeimeHHOT0 YpoBHS — 40-60%, BBICOKOTO YPOBHS —

10-20%).

Tak kak pesynapTar 1o 3amgaHusm Nell (IT) u Nel2 (B) mpencraBieH B
CyMMapHOM BHJIe, TO MHUHUMAJbHBIA TMOPOT BBIOJHEHUS ISl JIAHHBIX

00beIMHEHHBIX 3aJaHUI B3IT Kak BeicoKuii — 10%.

Tabnuna 4. 3aganust M0 XUMUHU, TIO KOTOPBIM BBIITYCKHUKHU

HC IIPCOOO0JICIIN MUHHUMaIbHBIN mopor

® =
= -
= =2 =
< 2EE Koa
= | 2 = IIpoBepsieMble 3J1eMEHTHI CONEPKAHUS/yMEHUS KT
3| 28 % K3C
=1} o
2| 7”5
Yacrs |

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

OnexTpoHHas KoHpurypamus atoma. OCHOBHOE U BO30YXKIEHHOE
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Kon

K3C KT

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Ne 3ananusa
Yposensn
CJ0KHOCTH
3alaHus

COCTOSIHHUS aTOMOB
XapaKTepHbIe XUMUIECKHE CBOWCTBA YTIEBOJOPOIOB: AJIKAHOB, 3.4, 3.5, 1.3.4,
IUKJIOAIKaHOB, AKCHOB, JIICHOB, AJIKIHOB, apOMaTHYECKHX yriesono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH3051a ¥ TOMOJIOTOB OEH30J1a, CTHPOTIA). 4.1.8 2.4.4,
OCHOBHBIE CTIOCOOBI TIOJTYYEHHUS YTICBOIOPOIOB (B Tab0opaTOpHH). 251
XapakTepHble XUMUYCCKHE CBOWCTBA MPEICIbHBIX OJTHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (heHOIIA.

XapakTepHble XUMUYCCKHE CBOWCTBA aJIbJICTHIIOB, IPEACIbHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX A(PUPOB.

OCHOBHBIE CIIOCOOBI TTOTYYEHUS KUCIOPOICOACPKAIIIMX OPTaHHICCKIX
coeiMHeHui (B 1abopaTopun)

XapakTepHble XUMUYECKHE CBOMCTBA a30TCOAEPIKAIINX OPraHUIECKIX 3.7,3.8 2.34
COEQUHEHNI: aMPUHOB 1 aMHUHOKHCIIOT. BakHelme criocoOsl

8 b MTOYYCHUSI aMHHOB U aMHUHOKHUCIIOT.

Buomornueckn BasKHBIC BEIIECTBA: KHUPHI, YIIIEBOIBI (MOHOCAXAPHIHI,
JIFIcCaxapuIbl, MOJIMCAXaPHIBI), OeKH

XapakTepHble XUMHICCKIE CBOMCTBA YTIICBOJOPOIOB: AIKAHOB, 3.4,41.7 2.3.4,
IUKJIOAIKAHOB, AIKCHOB, JUCHOB, aJIKIHOB, APOMATHYECKIX 244
YTIEBOIOPOAOB (OCH30Ia M TOMOJIOTOB OEH3071a, CTHPOJIA).
Baxneiiue crnoco0bl MoydeHus yrieBoopoaoB. MoHHBIH (TTpaBuiio
B.B. MapkoBHHKOBA) U paguKaIbHbIC MEXaHU3MBI peaKkIuit

B OPraHUYECKON XUMUH

XapakTepHble XMMUYECKHEe CBOMCTBA MIPEICIbHBIX OJIHOATOMHBIX U 3.5, 3.6, 2.34
MHOTOATOMHBIX CITUPTOB, ()EHOIA, aJIbACTHIOB, KAPOOHOBBIX KUCIIOT, 4.1.8
CIOKHBIX 3(hupoB. BaxkHeiimue cnocoObl MOIyYCHUS
KHCJIOPOACOACPKAIINX OPTAaHUICCKAX COCTUHCHUI

Yactp 2
13 | B | YcTaHOBIIEHHE MOJICKYJIIPHOH U CTPYKTYPHOU (opMyJT BelecTBa | 4.3.7 | 25.2

10 II

Ha pucynke 5 mnpencraBiacHsl naHHble 10 3amganusMm (%), ypoBEHb
BBINOJIHEHUS KOTOPBIX HE MIPEOA0JIE]l MUHUMAJIbHBIN Mopor. KpacHou nvHuen
OTPaXEH MHUHUMAJIBHBI MOPOT BBITIOJHECHUS ISl KKIOTO YPOBHS CJIOKHOCTH:
0a3oBbIii — 60%, moBbeIIeHHBIN — 40%, BeIcOKUI — 10%.

100
90
S 80
i 70
I
§ 60
2 50
- 40
i 30
=
o 20
o
0
1 8 7 9 10 13
M ba30Bbil 40,00 20,00
NOBbIWEHHbIN 20,00 20,00 20,00
BbICOKWM 0,00

Homepa 3agaHni
Pucynok 5. 3agaHusi, 10 KOTOPbIM YYaCTHUKH HE MPEOAOIIENH
MHWHUMAJIbHBIN [TIOPOT
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AHanu3 pe3yabTaToB YYaCTHUKOB U TUIIOB 33JIaHU, TTOMABIINX B IEPEUYCHb
(Tabm. 4, puc. 5), noka3aju, 4YTO YYaCTHUKHU HE MPEOJ0JIENTH MUHUMAIbHBIA IOPOTr B
mectd u3 13 3amanmit JIP. Hwke B Tabmmie 5 mpeacTaBiieH cojeprKaTelbHbIN
aHanu3 3aaanuil J1P.

Ta6muna 5. CoaeprkarenbHbIA aHAIU3 BBITIOTHEHU 3a1anuid [P mo xumuu

KpaTtkas xapakrepucTuka OcHOBHBIE 3aTPyAHEHUS Bo3MoskHBIE IPUYNHBI
3aJaHusA y4yacTHukoB /IP 3aTpyAHeHu

UHGOPMAYUSL NO KAAHCOOMY 3A0AHUIO C KPATMKUM OMEEmoM
3ananme 1. JlawHoe 3amanue | [Ipum BemonHeHuu 3Toro 3amanus | [lyTaroT moHSTHS
TpeOyeT 3HAHUN O CTPOCHUM aTOMa. | JK3aMCHYeMbIC HE Yy4WIH, 4YTO B
3aJaHud  OBUT 3aJ]aH BOMPOC O
KaTHOHAX, a HE O DJICMEHTE.
3aganmne 7. 3amanme HampaeieHo | HeBepHO MIPUMEHUIIN 3HaHug | HepocraTouHoe 3HAHUE CBOWCTB

Ha CpaBHEHHUE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKHUX COCIUHEHMM.
YTJIEBOJIOPOAOB 1 | COCOUHECHUH.
KHCJIOPOCOIEPIKAIINX

OPraHn4CCKHuX COG,Z[I/IHGHI/If/lL
32,&2“{[/[8 8. Har{paBneHo Ha 3HaHHUC HeBepHo MNPpUMCHUIIN 3HaHUA HpI/I BBIIIOJJTHCHHUHU 3TOro 3aJaHHA

CBOWCTB aMHUHOB. CBOMCTB a30TCOMEPKAIINX | BBITYCKHUKH MOKa3ajiu
OpTraHUYECKHUX COCTUHEHHIM. HEJIOCTAaTOYHOE 3HAHHE CBOWCTB

a30TCOJIEPXKANX  OPTaHUYECKUX
COCJIMHEHUH.

3aganme 9. 3amanue Tpebyer | OmubOku JIOTTYIIIEHBI B | DK3aMeHyeMbIe HEJI0CTaTOYHO

3HaHME CBOMCTB BCEX KJIACCOB | MPEBPAIIEHUU OJHUX XUMUYECKUX | 3HAIOT CBOHCTBA apOMaTHUECKHX

YTIEBOJAOPOIOB. BEIIECTB B IpYyTHE. YIJIEBOIOPOJIOB, & TAKXKE YCIOBHUS
TIPOBEICHUS HEKOTOPBIX
XUMHUYECKHX PEaKITHM.

3aganune 10. 3aganne HampaeieHo | OmmOku JIOITYIIEHbI B | HenocratouHoe 3HaHHE CBOWCTB

Ha TMPOBEPKY 3HAHWH XMUMHYECCKHUX | IMPEBPAIICHUH OJHUX XHMHYECKUX | CITUPTOB M KapOOHOBBIX KHCIOT, a

CBOWCTB KHCJIOPOACOIEPIKAIIUX | BEIICCTB B IPYTHUE. TakKe HE VYUIH HalpaBICHHE

OpraHUYECKHUX COCTUHECHHUH. peakmuu B 3aBHCUMOCTH  OT
KaTaJm3aTopa.

UHGOpMaAYUA NO KAXHCOOMY 3A0AHUIO C PAZGEPHYMbBIM OMBENOM

3agmanme 13. PacuerHas 3agauya Ha | OmmoOKu JIOTTYIIEHbI Npu | YUYEHUKH MOKa3aJld HEAOCTaTOUHBIE

BBIBOJ (OPMYJIBI OPraHWYECKOrO | BBIMOJHEHUH PACUYCTOB IO JAHHBIM | 3HAHUS 110 BBIMOJHCHHIO PACUCTOB

COCJIUHEHUS o MPOJYKTaM | 3aJauu. M0 JaHHBIM 3aJ]a4d, HEyMEHHe

TOpEeHMUsL. COCTaBJIATh CTPYKTYPHYIO (hOpPMYITy

10 BBIBEJIEHHOE MOJICKYJIIPHOM.

BbiBoJBI M pekoMeH AT

AHanu3 MaTepuajJoB TIPOBEICHMSI OICHOYHBIX TMPOIEIyp IOKa3al
MEePEUYCHb DJIEMEHTOB COJIEP)KaHUS / YMEHHM W BHJIOB JIEITEILHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMHU PETHOHA B I1€JIOM MOYKHO CUHTATh JOCTATOYHBIM:

1. HaspiBaTh  UW3y4YCHHBIC  BEIIECTBA IO  TPUBHAIBHOW WA
MEXIYHAPOAHOW HOMEHKJIIATYPE.

2. Omnpenensars/knaccuPuIupoBaTh: BaJECHTHOCTh, CTENEHb OKHUCICHUS
XUMHYECKUX DJIEMEHTOB, 3aps/bl MOHOB, XapakTep CPeabl BOIHBIX PAacTBOPOB
BEIIECTB, OKHCJIUTEIb ¥ BOCCTAHOBHUTEIb, NPUHAMICKHOCTh BEIIECTB K

pa3JIMYHBIM KJIaCCaM HCOPIraHHUYCCKUX K OPIraHUYCCKHUX COGI[HHGHHﬁ.
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3. XapakTepuszoBaThb: S-, P- U d-2JI€MEHTHl MO UX T[OJOXEHUIO B
Ilepuonnueckon cucreme .M. MenneneeBa; CymHOCTh H3YYEHHBIX BHUJIOB
XUMHYECKHUX PEAKLIHI: 3JEKTPOIUTHYECKON TUCCOLMAllH, HOHHOTO OOMEHa.

4. TIpoBOOUTH BHIUUCIIEHHUS MO0 TEPMOXUMHUYECKUM YPABHEHUSIM.

5. OOyuaromuecs MOHUMAIOT CMBICI TaKUX BAXHEUIIMX TMOHITHUM, KaK
TUJIPOJIU3 U AJICKTPOIU3 (BBIICIISIIOT UX XapaKTEpHbIC TPU3HAKH).

AHaJIN3 MarepuanoB MPOBEACHUS OLECHOYHBIX MPOIEAYp MOKa3ad MepeyeHb
AJIEMEHTOB COZEpKaHus / YMEHUN M BUAOB JEATEILHOCTH, YCBOCHHE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHUOHA, IIKOJIbHUKAMU C Pa3HbIM YPOBHEM IOJTrOTOBKHU
HEJIb351 CYUTATh JOCTATOUYHBIM:

1. HazpiBaThb BHUJI XHMHUYECKHX CBSI3€ B COCJUHEHUSIX U THUI
KPUCTAJUIMYECKON PEIMIETKU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJOTH
U U30MEPHI.

2. KmaccupumupoBaTh XUMHUYECKHE pPEAKIIMM B HEOPTaHUYECKOH W
OpTraHUYECKOU XUMUHU (TI0 BCEM M3BECTHBIM KJIacCU(UKAIMOHHBIM MIPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB —
METaJJIOB M HEMETAJJIOB; OOIMEe XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEAUHEHUM, CBOMCTBA OTHEJIBHBIX MPEACTABUTEIIECH 3STHUX
KJIaCCOB; CTPOEHHE W XUMHYECKHUE CBOWCTBAa HW3YYEHHBIX OPTaHUYECKUX
COCMHEHHUM.

4. OOBACHATH 3aBUCUMOCTh CBOWMCTB XHMMHUYECKUX OJJEMEHTOB U UX
COCIMHEHUN OT mnoyiokeHust »siemeHta B Ilepuoamueckoin cucreme J[.W.
MenpaeneeBa; NOpUpPOAY  XMMHYECKOM  CBsI3W  (MOHHOM, KOBaJICHTHOM,
METaJIMYECKOM, BOJOPOJIHON); 3aBUCUMOCTb CBOWCTB HEOPTAHUUYECKUX H
OpPraHUYECKHX BEHIECTB OT HUX COCTaBa U CTPOCHUS; BIUSHUE PABIUYHBIX
(akTOpOB HA CKOPOCTh XMMHYECKOW peakiM M Ha CMEIIEHHE XUMHUYECKOTo
paBHOBECHSI.

5. IlnmanupoBaTh/IPOBOAUTH HKCIEPUMEHT o MOJTYYEHUIO u
pacliO3HaBaHUIO BAXKHEWIIMX HEOPraHWYECKUX M OPraHMYECKUX COEIUHEHUH C
y4€TOM TPUOOPETEHHBIX 3HAHUN O MpaBMiIax 0€30MacHOi paboThI ¢ BEIIECTBAMU B
71a00paTOpPUU U B OBITY; BEIYUCIICHUS 110 XUMUYECKUM (HOPMYJIaM U YpaBHEHUSIM.

Ha ocHOBe BBIABICHHBIX THUIMUYHBIX 3aTPyAHEHUN W OMIMOOK OBLIN
c(hopMyJIMPOBaHbBI CIETYIONINUE aIPECHbIC PEKOMEH AU Y.

PexoMeHIanMu 10 COBEPIICHCTBOBAHUIO IMPENOJABAHUS XMMHUH ISl BCeX
o0yyarmmxcs

a) YuurejasaM, METOAUYECKUM 00beIMHEHUAM yYUHTEIeH

[{enenanpasieHHas padota mo GopMUPOBAHUIO YMEHHUIA:

- BBIJEJIATH B YCJIOBUU 3a/1aHUS TJIaBHOE;

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

- BHUMATEJIBHO aHAJM3UPOBaTh YCIOBUS 3aJaHUs U BBIOMPATH aJIEKBATHYIO
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MOCJIEAOBATEJILHOCTD JICHCTBUM.
Otn ymeHus GOPMHUPYIOTCS CHCTEMATHYECKU Ha TPOTSHKEHUU BCETO ITHKJIA
OOy4YeHHSI XUMHH MTPAKTUYECKHA Ha KXKIOM ypOKe.

OnHolt u3 BaXHEHIUX (PYHKIMM yUYUTENs] Ha Ha4aJlbHOM dTare MOATOTOBKU
SBIISIETCSL pa3bsACHEHHE O0YyYaroUIMMCcs MPUHIMIOB oTOOpa u moctpoenus KUM.
Jns  TmpaBUIIBHOTO TMOHUMaHUS TPeOOBaHUN, NPEABABISIEMBIX K YpPOBHIO
MTOJArOTOBKHU BBITYCKHUKOB MO XUMHUH, YUYUTENb JOJDKEH HE TOJBKO MMETh YETKHE
MPEJICTABJICHUST O TMpPUMEPAX 3aJaHUM, BKJIIOYCHHBIX B JIEMOHCTPAILMOHHBIN
BapUaHT TEKYIIEro rojia, HO M OBITh 3HAKOM C CojepkaHueM Koaudukaropa u
cnerupukarmmu KM EI'D mo xumMuu, BaKHEWIIEH COCTaBISIONICH KOTOPOM
SABJISIETCS OOOOIIECHHBIM IJIaH SK3aMEHAIMOHHOTO BapuaHTa. MIMEHHO He3HaHue
COJIEp)KaHHME JIaHHOTO JIOKYMEHTa SBIIACTCS OJIHUM M3 OCHOBHBIX (DaKTOpOB,
MEIIAOMINX IMOJHOLEHHOMY IUIAHHMPOBAHUIO MPOLECCa MOATOTOBKHA K 3K3aMEHY
KaKk JJI1 y49uTens, Tak W s oOydaromuxcsa. Pesymaprater EI'D 2023 T
MPOJIEMOHCTPUPOBAIA TIPOOJIEMbl B MOJTOTOBKE BBITYCKHUKOB, 00YCIOBJICHHBIE
MaKCHUMaJbHOW OPHUEHTAIIMEW MHOTHX W3 HUX JIMIIb HA 3JIEMEHTHI COACPKAHUSA U
YMEHHUS, KOHTPOJIb KOTOPBIX MPEAYCMOTPEH 3aJaHUSIMU JIEMOHCTPAILMOHHOTO
BapuaHTa. lloka3arenbHO, YTO JJIsl MPABMIBHOTO MOHUMAHUS HA3HAYEHUSI ATOTO
JOKYMEHTa €XKEroJHO B HEro BKjIoYaercs ciuenyromas ¢paza: «llpu
O3HAKOMJICHUHU C JEMOHCTPAlMOHHBIM BAPUAHTOM KOHTPOJIBHBIX U3MEPUTEIIbHBIX
MarepuasioB EI'D crmenyer mMeTh B BHIY, YTO 3aJaHUsl, BKIIOUEHHBIE B HErO, HE
OXBaTBIBAIOT BCEX DOJEMEHTOB COJICPKAHHUSA, KOTOpbIe OyAyT MPOBEPSITHCI C
nomo1bio BapuantoB KM B 2023 1.»

OOy4Jast IIKOJRHUKOB TIpHeMaM padOThl C  Pa3JUYHBIMU  THUIIAMH
KOHTPOJIMPYIOIINX 3adaHui (C KpaTKUM OTBETOM M Pa3BEPHYTHIM OTBETOM),
HEO0OXOJIMMO 100MBAaThCS MOHUMAHUS TOTO, YTO YCIEIIHOE BHITIOJIHEHUE JIFOOOTO
3aJIaHUST HEBO3MOJXKHO 0€3 TIIATeIBbHOTO aHaliW3a ero YyCJIOBHUS U BbIOOpa
aJ€KBaTHOM IIOCJIENOBATEIILHOCTH JeucTBUU. Ha kakmom dTare IIOATOTOBKH K
HK3aMEHY HEO0OXOIMMO pPa3BUBATh HABBIKM CMBICIOBOI'O YTCHHS, CTaBUThH IEPE.l
oOydJaromuMucs MpoOJIEMHBIE BOMPOCH M MpeajiaraTh HECTaHIApPTHBIC 3aJaHUS,
KOTOpbIE€ OYIyT CHOCOOCTBOBAaTh AKTUBU3AIMU MBICIUTEIBHBIX TMPOILIECCOB U
noOyXXJaTh K aKTUBHOMY IIOMCKY pelieHHus. BakHO He mnpenjiaraTb yY4CHUKY
TOTOBBIM QJITOPUTM, a MPHUBETCTBOBATH COOCTBEHHYIO MOUCKOBYIO JCSTEIBLHOCTD
y4amerocs, MNOOMIPSITh HECTAHAAPTHBIE TMOAXOJAbl W HWHTEPECHBIE MBICIH.
OMHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (DOPMHUPOBAHHE Yy OOYHAIONIMXCS YMEHHUS
palMOHATIBHO MCIIOJb30BAaTh BPEMsI 4YEpe3 TPEHUPOBKHM B PEXKUME PEATBHOrO
BPEMCHH, OTBEJCHHOTO Ha BBINOJHEHHE pabOThI ¢ OOJNBIIMM KOJIMYCCTBOM
3a/IaHUH, KaKOBOU U SIBJISIETCS DK3aMeHaImoHHas padota EI'D.

3agaHus dactu | sk3ameHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTaIM TPOAOHKeHHeM mpeoOpa3zoBanuii B KUM, mpennpuHSATHIX B TOCIETHUE
rojJibl ¥ HAMNPABICHHBIX HA pEANU3aALHUI0 CUCTEMHO-ACSATEIBHOCTHOIO MOJIXO0MA.
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HIMeHHO OH JOJIKEH OMpeEsiTh METOAOJOTHUIO TPENOJaBaHNs XUMHUH B IIKOJIE HA
coBpeMeHHOM 3Tane. He MeHee 3HaunMbIM acrniekToM npu paspadorke KM craino
YCWJICHHE BHUMAHMSI KOHTPOJIO CHOPMUPOBAHHOCTU METANPEIMETHBIX YMEHUM,
3HaHUU U YMEHUH, POPMHUPYEMBIX B paMKaX XUMUYECKOTO IKCIIEPUMEHTA.

VYkazannbele HampaBieHus coBepuieHcTBoBaHusi KM mnepernieratoTcss u c
dbopMHpOBaHUEM 3JIEMEHTOB (PYHKIIMOHAIILHOM TI'PAaMOTHOCTH: YHUTATEIbCKOM,
MaTE€MaTUYECKON U €CTECTBEHHOHAYYHOM.

Baxxnoe Mecto B mpenojaBaHWM XUMHUHM JOJDKHBI 3aHMMaTh 3aJaud Ha
pacyeT Macchl BEIIECTBA WM 00BbEMa ra30B IO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00BbEMY OJHOIO M3 yYaCTBYIOIIMX B PEAKLUMU BELIECTB, TaK KaK 3TO
TPaJAMIIMOHHBIA THUI PAcYeTOB, KOTOPHIM BXOJUT B NPOrpaMMmy IO XUMHUU
OCHOBHOM IIKOJIbI, a TAKXKE 3a/1a4y, IPEIyCMaTPUBAIOIINE PACYET MAacCCOBOM WM
O00BEMHOM J10JIM BBIXOAA MPOJYKTa PEaKUUU OT TEOPETUYECKU BO3MOKHOTO WIIH
MacCOBOM 101U (MacChl) XUMHUYECKOTO COCIMHEHUS B CMECH.

BaxxHo HayuuTh neTel NMpaBWIBHO JaBaTh OTBETHl HA PACUETHBIE 3aJayM,
KOTOpBIE JIOJDKHBI OBITH TPEACTAaBIEHbl B BHJE UWCIOBBIX 3HAYEHHH C
OINPEJETICHHON CTENEHbI0 TOYHOCTH OKpYTrieHusl. OMMOKHA B OTBETAX TaKUX 3aj]ay
CBUJETEIBCTBYIOT HE TOJBKO O Jepuuurax B CHOPMUPOBAHHOCTH 3IJIEMEHTOB
MaTEeMaTUYeCKON TPaMOTHOCTH, HO M O HEJOCTAaTOYHOM c(HOpPMUPOBAHHOCTU
PETYJISTUBHBIX YHHUBEPCAJIBHBIX Y4Y€OHBIX [JEHCTBUA — YMEHHH Cle0BaTh
UHCTPYKIUSM, ONPENEATh MOPSI0K AEHCTBUM, padoTaTh 10 IJIaHYy.

Heob6xonumo ¢opmupoBaTh 0a30Bble MaTEeMaTUUECKHUE W DJIEMEHTAapHbIC
xumuyeckue 3HaHus. Peub uper o0 ymeHusax pabotaTh ¢ KO3(QPUUUEHTaMH U
IPOBOJUTH MPOCTEUIINE apUPMETUUECKUE PACUETHI.

Jlnst BOCHOJIHEHHS MPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpBIE PEryJSpHO
BBI3BIBAIOT 3aTPYAHEHUS y 00YYarOIIMXCS U YYACTHUKOB dK3aMeHa, MpeJiaraercs
IIPOBECTH CJIETYIOIINE MEPOITPUSITHSL:

1. OpranuzoBaTh U npoBecTd «CeMUHap BHUMATEIBHOIO YTCHUs» (B OYHOM
wim B AucTaHimoHHoM (Qopmare). llenpio Takoro ceMmHapa OyneT Kak
BOCIIOJTHEHHE  HEKOTOPbIX MPEAMETHBIX JAepULMTOB, TaK U  pa3BUTHE
ONpENENEHHBIX METANPEAMETHbIX yMeHUI. CeMHUHap MOXKHO OPraHHu30BaTh Kak
COPEBHOBaHHE KOMaHJ, KOTOPbIM TpeOyeTcsi BBINOJHUTH CIEAYIOLIUE 3aJaHMsL:
BbIOpaTh OINpeAeNEHHblE XUMHYECKHE JJEMEHTHI, HMEIOIIMEe T€ WIM HHbIE
OCOOEHHOCTH CTPOEHHUSI aTOMOB; PEIINTh KOMOMHUPOBAHHYIO PACUETHYIO 3a/1auy;
YCTAaHOBUTH MOJIEKYJISIPHYIO U CTPYKTYPHYIO (POPMYITy OPraHUYECKOIO BEIIECTBA.
DopMyJIUPOBKH 33JJaHUN COCTABISIOTCS TAKUM 00pa3oM, YTO BEPHOE BBHIOJTHEHHUE
3alaHdid MOTpeOyeT BBICOKOM KOHIICHTPAllUM BHUMAHUA K TEKCTYy 3aJaHusl,
UCITIOJIb30BAHUS TEXHOJIOTUN KPUTUYECKOTO MBIIIUICHUS .

2. Opranu3oBatb W MPOBECTH IUKJI BEOMHApOB JUIsl  BOCIOJIHEHUS
npeaMeTHbx aedumuroB. K ywacThio B NOATrOTOBKE BEOMHAPOB MPHUBIECYD
yuuTeNed XUMHH 00pa30BaTENIbHBIX YUPEKICHUH, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKHE pe3ynbTarhl EI'D mo xwmmun. Temartnka 3THMX BEOMHApPOB BKIIOYAET
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BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPYIHEHUS Yy Yy4acTHUKOB EI'D,
Hanpumep: «OmnpenensieM TUIl XUMHUYECKOM CBSI3M M THI KPUCTAJUIMYECKON
pPElIETKN BEIIECTBY, «BakHehme XMMUYECKHE MPOU3BOJACTBA B KYpCe XHUMHM,
«DKCIepUMEHTaIbHOE pPEelIeHHE 3a]a4 Ha MJIEeHTU(UKALMIO BemiecTBy, «Pemaem
pacuéTHyio 3a7ady», «AMQOTepHbIE OKCUABI U TUIPOKCHUIBI, UX B3aUMOCBA3b C
JPYTUMU BEIECTBAMMY, «AMUHBI 1 aMUHOKHUCIIOTBDY.

3. IIpoBectn auarHocTHYecKyro paboTy, BKIIOUAIONIYIO 3aJaHus IO
opranudeckoit xumuu B popmare nepsoit yactu KM EI'D o xumuu.

4. PexoMeHIOBaTh ~ yYUTEISIM  XUMHUU  TPOWTH  KYpPChl  TOBBIIICHUS
kBanudukanuu B TeueHue 2023-2024 yueGHoro rojaa.

0) MyHHMUIHMNIAJILHBIM OPraHaM ynpaBJieHUsi 00pa3oBaHUEM

- MPOBOJUTH MOHUTOPUHI YPOBHS YCBOEHHUS RJIEMEHTOB COAEPKaHUS Ha
BCEX 3Talax U3y4YeHUs] XUMHUHU;

- OPTaHU30BaTh MEXIIKOJBHBIC 3aHATUS JJISI yHalIUXCS M0 MOATOTOBKE K
rocyJapCTBEHHON UTOroBOM aTrectauuu. IIpy 3TOM HEOOXOIMMO UCIIOIB30BAThH
3a/1aHusA, KOTOPbIE COOTBETCTBYIOT KoaupuKaTopy U cneurdpukauuu EI'J;

- TPOBECTU KYpChI MOBBIUIEHUS KBAIM(PUKALMHU IS YUUTENeH, ydaiuecs
KOTOPBIX MMOKa3aJin HU3KUM pe3ynbptat EI'D;

- OpraHu3oBaTh OOy4YaroIIMe CEMUHApPbl MO OOMEHY ONBITOM MEXIY
nejaroraMu ¢ OOJBIIMM  CTaXeM, oOydarolmuecss KOTOpPBIX ITOKa3bIBAIOT
CTAOMJIBHO BBICOKHE PE3YIbTAThl U MOJIOABIMU YUUTEISIMU;

- OpraHM30BaTh OOMEH OIBITOM MEXIY IIKOJIAMH, 00ydarouuecs KOTOPbIX
IIOKA3bIBAIOT BBICOKMI pe3ynbTar, 1 OO, HCHBITHIBAIONIMMU 3aTPYJHECHUS B
peanuzanuu o0pa3oBaTeIbHON NPOrpaMMBl;

- Ipu noAroroBke k EI'D mo XuMuM cieayer y4duThIBaTh, YTO W3Y4YEHUE
CUCTEMAaTUYECKOTr0 Kypca XUMHUM B oObeMe |—2 YacoB OpPHEHTHPOBAHO Ha
YCBOEHHE MaTepuaja MMEHHO Ha 0a30BOM ypOBHE, YTO B HauOOJbILIEH CTENEHU
MO3BOJISIET YCIIEUIHO CHPABUTHCS € 3alaHUSAMH 0a30BOI0 YPOBHS U HEKOTOPHIMHU
3aJJaHASIMM  TIOBBILIEHHOTO YPOBHSL CJOKHOCTH. (OCBOEHME MaTepuaia Ha
npoQUIBHOM YPOBHE MpEAyCMATPUBAET MHOW Auamna3oH y4eOHbIX YacoB (5—7
4acoB B HENEI0) U/WIN OOJBIIYI0 CAMOCTOSITENbHYIO MOATOTOBUTENBHYIO padoTy
CTapILEKJIACCHUKOB MOJI PyKOBOJCTBOM IeAarora.

Pexomenaanum mo opraHusannu auddepeHuUMpOBAaHHOTO 00y4eHHS] XUMHHU
00y4aromuXxcs ¢ pa3HbIMHM YPOBHAMHU NMPEAMETHON MOATOTOBKH

a) YuureasiM, METOANYECKNM 00beIUHEHUSIM YUHnTe el

[lepBbiM  marom  opranuzanuu  AuddepeHuupoBaHHOTO  OOy4YeHHs
IIKOJIbHUKOB C Pa3HbIMH YPOBHSIMU TMOJTOTOBKH MO XUMHHM OyIeT pasjeieHue
oOy4Jarommxcsi, KOTOpbIe IIAHUPYIOT caaBaTh EI'D, Ha nBe rpymmbl: TEX, KTO
JTABHO TOTOBHUTCS K DK3aMEHY U UMEET BBICOKHN YPOBEHb OCBOCHMS XUMHH, U TEX,
KTO Hayajl TOTOBUTHCS K K3aMEHY B TEKYIEM y4eOHOM roay W MMEET He CTOJIb
BBICOKMW YpOBEHb. Y OJHONM W y JAPYrod TPYIIbl JOHKHBI OBITH pPa3HbIC
nporpamMmbl - oOydeHus. [[ns mepBod rpynmbsl B OpOrpaMMy IMOJATOTOBKH
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HEOOXOJMMO BKJIIOYATh PEIIEHHWE PACYETHBIX 3a7a4 MOBBIIMICHHON CIIO0XHOCTH,
3alayd Ha YCTaHOBJICHHWE (DOPMYJ OpPraHWYECKHUX BEMIECTB (MOJEKYJSIPHBIX WU
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 BIIAJICHUE BAXHEUIIMMHU MOHATUAMU XUMHUHU. 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
XUMUH (IEMOHCTPALIMOHHBIA SKCIEPUMEHT, padoTa C MOJEISIMH MOJIEKY] U
KPUCTAUIMYECKUX PEIIETOK, BHUJEOMATEepHUasbl, BUPTYyallbHbIC JA0OpaTOPHUH,
MporpaMMbl MOJIETUPOBAHUS XUMHUUYECKUX OOBEKTOB (BEIIECTB M IPOIIECCOB) B
Takux (opmax, Kak jabopatopHas M TpakThueckas paboTel. Teoperuueckuit
Matepuasl JOJDKEH IMPEenoJaBaThCsi B TECHOM B3aMMOCBS3UM 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, anamoruaroM 3aganusam OI'D u EI'D o xumuu.

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 KAXJIOMY DJIEMEHTY COJEpKaHHS Kypca
xumuu. JJisi 3TOrO CcHadajia HEoOXOAMMO HCIOJIL30BaTh 3aJaHus PA3TUYHBIX
Mojielel, B TOM YHCJI€ TPAJULIHUOHHBIX, KOTOpbIe TPEOYIOT MOBTOPEHUS
TEOPETUYECKUX TMOJIOKCHUN, HAMUCAHUS ONPEACICHUN W3YyUYECHHBIX MOHSATHM,
COCTaBJICHUS YPaBHEHUN XUMHUYECKUX PEAKIUN, ONIPEACICHUSI CTETICHU OKUCIICHUS
XUMHUYECKUX OJJEMEHTOB M T.I.; C BBIOOPOM OJHOTO OTBETa U3 YETHhIPEX
MPEIIOKEHHBIX. JTO MO3BOJUT 00JIE€ TOUEYHO BBISBISATH MPOOENBI B 3HAHUSIX U
3aTpyJHEHUS] B IPUMEHEHUM STHUX 3HAHWUW MPU BBINOJHEHHH 3aaaHuii. M TOJIbKO
Ha 3aKJIIOYMTENIbHOM OJTale MOATOTOBKM K 3K3aMEHY MOHO HCHOJIb30BaTh
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 (U3HKOM, Oumosorueit, mMaremarukoi. HeoOxommmo
HaJMyue TMPaKTUKO-OPUEHTUPOBAHHBIX, MEXKIPEAMETHBIX, 3KOJIOTH3HUPOBAHHBIX
3aJlaHdid B XOJI€ peanu3aluu oOy4eHHUs IUKOJBHOTrO Kypca xuMmuu. Cremyet
n30erath pelieHus «IabJIOHHBIXY 3aJaHuM, KOTOPhIE CTaBsT Mepesl coOor 3amauy
«HATAaCKUBAHMs» Ha BBHIMIOJHEHHUE 3a7a4 OMpPeaeIeHHOro popmara, B TO BpeMsl Kak
3QJIOTOM ycCIieXa Ha dK3aMeHE SBIISIETCS Pa3BUTHE TBOPYECKOTO UM KPUTUUECKOTO

MBIILJIEHUS, a TaKXKe CPOPMUPOBAHHOCTH HABBIKOB MEPEHOCA 3HAHUU W3 00JIacTH
13



TEOPUHU B peajibHbIC )KU3HEHHBIE CUTYAIUH.

5. Pa3zBuBaTh y 00ydJarommxcs HaBBIKH CAMOKOHTPOJIS U pednekcun. JlanHas
pabora crmocoOcTByeT (HOPMHUPOBAHUIO CTOMKOW TMOJOKUTEIHLHONM MOTHBAITUN B
U3YYEHUU TMpeaMeTa. OTO BO3MOXHO IOCPEICTBOM OpraHU3allMd SKCKYpPCHUH,
TEMaTUYECKUX BEYEPOB, CBSI3U XUMHUH C TIOBCETHEBHON KU3HBIO.

Bropas rpynma. 310 oOywamommecs €O CPEOHUMH  Y4YEOHBIMU
CIIOCOOHOCTSIMU.

1. Ucrionp30BaTh  3adaHus, B  KOTOPBIX JUISI  pEIICHUS Tpelyercs
MOCJICIOBATEIFHOE BBITIOJHEHNE HECKOJIBKUX (TPEX-4EThIPEX) MBICIUTEIBHBIX
onepauui (aHAIM3—CHHTE3—CpaBHEHNE—0000IIEHNE), B TOM quclie
OCHOBBIBAIOIINXCS Ha BIIAJICHUW 3HAHMSIMHU U3 Pa3HBIX TEMATHYECKUX Pa3/IeiioB.
[{enecooOpa3HO HCMOIB30BATH HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

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

3. PazBuBaTh  HaBBIKM, HEOOXOJIWMMBIE JUIsl  BBINIOJIHEHUS  3aJaHU,
OIMKCBHIBAIOIIETO TOCIEOBATEILHOCTh IKCIEPUMEHTANBHBIX JCUCTBUM, KOTOpHIC
HY)KHO TIPEBpPAaTUTh B ypaBHEHUS peakiui (MBICJICHHBIM HSKCIIEPUMEHT).
TpyaHOCTh Takoro 3aJaHUsS COCTOMT B TOM, YTO IIKOJHHUKHA HEIOCTATOYHO
XOpOIIO  pa30OHparOTCs B 3KCHEPUMEHTAIBHOW XHMHHM, HWMEIOT ciadoe
MPEACTABICHUE O MPOTEKAOIIUX XUMUYECKUX MPOIECCax U HE BCErja MOHUMAIOT
CMBICJI UCITOJIb3YEMBIX TEPMUHOB U omnpeneneHuid. K kaxmoii 1adopaTopHoi u/miu
MPaKTUYECKON paboTe HEOOXOIUMO FOTOBUTH JIUCT C 3aJlaHUSIMU, HAIlPaBJIECHHBIMU
Ha (hpopMUpOBaHHE NOHUMAaHMS MPOLIECCA, MPOTEKAIOIIET0 B PEAKLIHOHHOM COCY/IE.
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 Jyisi (GOPMUPOBAHMS
MOHUMAaHUs, YTO TPABWIBHOE BBHITIOJHEHWE 3aJIaHUs HEBO3MOXKHO 0€3 IMOJHOTrO
aHaJM3a ero ycJIoBUs U BeIOOpa cTpareruu pemenus. [lapamiensno popmupyercs
yMEHUE PallMOHAIBHOTO WCIIOJIb30BAHUS BPEMEHU, OTBEJCHHOTO Ha BBITIOJHEHUE
HK3aMEHAIMOHHOM PaOOTHI.

Tpetbst rpynna. C BBICOKMM U BBIILE CPETHETO YPOBHEM OOYUYEHHOCTH.

1. PekoMeHIOBaTh pEIICHHE 3aJaHWi, BBIXOAAIINX 3a paMKd (HOPMATOB H
MOJIeJIel, BCTPEYAIOLIMXCS B AK3aMEHAaUMOHHBIX padorax EI'D. Dt0 mo3Bosut
chopMupoBaTh y OOydYarommMXcsl yMEHHE CaMOCTOSITEIbHO pa3padaThiBaTh
QITOPUTM DEIICHUS B ClIy4ae HECTaHIAPTHHIX (POPMYITHUPOBOK 3aJaHHM, a TaKXKe
yMEHUE JCHCTBOBATh B HE3HAKOMBIX CUTyalusix. B psjge cimydaeB menecooOpa3HO
MPOIMUCHIBATh B OOIIEM BUJE TOPAMOK HAXOXKACHUS (U3MUECKUX BEIUYMH 0€3
MPOBEICHUS MPOMEKYTOUHBIX apU(PMETHUECKUX BBIYUCICHHUM, a TakKe peliaTh
3a/iauy, MPUMEHSSA HECKOJIBKO BO3MOXHBIX CITIOCOOOB, OIICHHUBAs 3TH CIIOCOOBI U
BBIOMpast 3aTeM HanboJiee pallMOHATIbHBIMN.

2. [IpoBOAUTh HHTETPUPOBAHHBIE YPOKM C MAaTeMaTHKOH, (DU3MKOMH,
owonoruerr i (GOPMHUPOBAHUS IIEIOCTHOW KapTHHBI MHpPa BO B3aUMOCBS3U U
B3aMMO3aBUCHUMOCTH BCEX €ro KOMIIOHEHTOB.
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0) AIMHHHMCTPAIIUAM 00PAa30BaATEJIbHBIX OPraHU3ALUIA:

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

- BBIIENATH JIONOJHUTENIbHBIE 4Yachl Ha M3YYEHHE XHUMHUU B BHJE
AJNIEKTUBHBIX TPEAMETOB, (aKyJIbTaTUBHBIX KYypCOB, OPraHU30BBIBATH JIs
oOyyalmmxcsi € HU3KAMM  OpeaMeTHbiMM YY)/  HHAMBHUIyaJbHbIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJieHus 00pa30BaHHeM:

- MPEIyCMOTPETh MEphl aJIpPECHOW TMOMOIIM YYHUTEISAM XHUMHUU 1O
YCTPAHEHUIO BBISBICHHBIX WHIUBUIYAIbHBIX MPO(ECCHOHANBHBIX (MPEIMETHBIX
U METOJIMYECKMX) 3aTPyJAHEHUM, B TOM UHCIIEe Yepe3 o0ydeHHe MX Ha Kypcax
MOBBIIICHUS KBaTu(pUKaIuu;

- OpraHu30BaTh pacnpocTpaHeHue 3G(PEKTUBHOTO ONBITA yUYUTEIECH,
oOyuaronecs KOTOPbIX JEMOHCTPUPYIOT CTAaOMIBLHO BBICOKHE pe3yibTaThl EI'D
0 XUMUU.

Pexkomengauum mo TtemMaM s 00Cy:KaeHHs / oOOMeHa ONBITOM Ha
METOAUYECKUX 00beAHHCHUAX YUYUTe/Iei-PeAMEeTHUKOB

B pamkax JAeATEIbHOCTM NPEAMETHBIX CEKUWW YYUTEIEd XUMHUU
PETrMOHAIIBHOTO Y4eOHO-METOAUYECKOTO 00BEIUHEHUSI PEKOMEHI0BATh:

- BKJIIOYATh B IUIAaH pabOThl 3aCElaHus MO CIEIYIOIIMM TeMaM: «AHaIu3
pesynbTatoB EI'D mo xummm», «Bompocsl opraHu3zanuu W HIPOBEIECHUSA
noAroroBku oOywarommxcss kK EI'D», «IlyTu mnoBbllIEeHHs KayecTBa YPOKOB
XUMHH, 3PPEKTUBHOCTH NPENOAABAHUS IPEAMETAY;

- MPOBOAUTH MPAKTUUYECKUE 3aHATHUS, OTKPBIThIE YPOKH, OOydarolue
CEeMHHapbl MO JaHHOW MpoOjeMaTHKe C Yy4yacTHEM HauOoJiee OMBITHBIX
IIE€1aroroB.;

- y4acTBOBaTh B pacOpoCTpaHEHUH dSPQPEKTUBHOTO ONbITA YyUHUTEIEH,
oOyyaromuecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BBICOKHE pe3ynbTaTsl EI'D
10 XUMUHU;

- 3alJIaHUPOBATH METOJAMYECKHE COOBITHUSA MO O3HAKOMIIEHUIO C Y4yeOHO-
MeToaAnYeCcKuMH pekoMenaanusmu OUIIN.

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

-~ MEpONPHUSITHS TOBBIINICHUS KBadu(UKAUK, BKIIOYAIOMINE TEMBbI:
pesynbratel EI'D Tekymiero roja; aHajanu3 TUMHYHBIX OMTHOOK, 00yJaroImuXcs 1Mo
xumMun Opu  caade EI'D, BBISBICHHBIX TPYIHBIX IS BOCHPHUSITHUS
oOyuaromumucs TeM u 3ananuii; m3meneHus B KMM EI'D mo xumuum 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);

- mpoxoxjeHue KypcoB «IloarotoBka o0ydaromuxcs K rocyJ1apCTBEHHOU
UTOrOoBOM arrectanun», «MHTepakTuBHBIE GOPMBI MOATOTOBKH K EI'D»,
«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
peakiuii. CKOpOCTh XMMHUUYECKON peakuu U (GaKTOPbl, BIUSIONINE HA HEEN;

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

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

- «['otoBumcs k EI'D: I'eHeTnueckass B3aMMOCBSA3b HEOPraHUYECKUX
BELIECTB U OPTraHUYECKUX COCAWHEHUN B 3aJaHUAX IOBBILICHHOTO U BBICOKOI'O
YPOBHEU CIIO)KHOCTHY;

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

- «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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