ApCeHbeBCKHUIT TOPOCKON OKPYT

AHanuTuyeckas CIpaBKa COCTABJICHA JJIsI MyHUIUMIIAIBHOTO 00pa30BaHUs
no pesyjbraram npoBeaeHuss B 2023 roay CleAYIONIMX OLEHOYHBIX MPOLEAYP:
€IMHOT0 TOCYAapCTBEHHOI0 3K3ameHa (fnanee — EI'D) u quarHoctuyeckoi paboThbl
(manee — J1P) mo npeameTam.

Anamu3 pesynapTaToB BbIONHEHUS EI'D m JIP BwisiBUAI mpoOiiemMHbBIC
BOIIPOCHI, HA KOTOPbIE HEOOX0AUMO 00paTUTh 0CO00€ BHHUMAaHHUE MPU MOJATOTOBKE
obOyuaroruxcs B 2023-2024 yueObHOM TOTY.

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

XumMusa

EID

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnuuecTtBo yuactaukos EI'D % ot obmiero yncna
10 Y4eOHOMY TpeIMETy YYaCTHUKOB B PETHOHE
ApCEHBEBCKHIA TOPOJICKON OKPYT 36 3,62

OcHoBHbIe pe3ynbTathl EI'D 110 xumMun B ApCEHBEBCKOM I'OPOJCKOM OKpYTe
B 2023 rony mpexactaBieHbl Ha pucyHke 1. B 2023 rogy B oOpa3oBaTeiabHBIX
opranmzaimsix (naee — OO) MyHULIUIAIMTETa HE OBUIO BBITYCKHUKOB,
MOJIYYMBIIMX Ha sKk3ameHe no xumuu 100 6aos.

100
75

50 36,11 36,11
25

25
0
H HUXe MUHUManbHoro 6anna OT MUHUManNbHoro Ao 60 6annos

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

Pucynok 1. OcHoBHbIE pe3ynbTaTel EI'D o xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHUSI KOTOPBIX B APCEHBEBCKOM TOPOJICKOM OKpyre He Mpeooien
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHs — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bbicokoro ypoBHs — 10-

! B3BeleHHBIA OPOLEHT BBIIOJIHEHHS — CyMMa 6ajIoB [0 Ka)KIOMY 3aJaHUIO B TPYyMIE / HA KOJHYECTBO
YYaCTHUKOB, MMONABIINX B 3Ty TPYIIILY.
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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 MPeo0JIeId MUHUMAaIbHbBIN TTOpOT

Yposenn
Ne cm?mnocna IIpoBepsiemble 3J1eMEHTbI KT® Kon

3alaHHuA coep:KaHUs/yMeHH K2C*
3agaHus

YacTs 1
3aKOHOMEPHOCTH M3MEHEHUST XUMHUECKUX
CBOMCTB JIEMEHTOB U UX COSIUHEHUI MO
nepuogam u rpymnmnaM. Obmas
xapaktepuctuka Mmetaios IA-IITA rpynn B
CBSI3M ¢ WX nosoxeHueM B [leproauueckoit
CHCTEME XMMHYECKHUX 3eMeHToB J1.1.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOCHHUS MX 1.2.1,
aTOMOB. XapaKTEePUCTHKA MEPEXOAHBIX 123 241 231 1.2.2,
2 b JJIEMEHTOB —M€/IH, IMHKA, XpOoMa, ykKeJjie3a — T e 1.2.3,
10 UX NojoeHuto B [lepuonnueckoit 1.24
CHUCTEME XUMUYeCKHuX dmeMeHnToB J[. 1.
MeHnneneeBa 1 0COOCHHOCTSIM CTPOSHHS X
aToMoB. OO0mIast XapaKTepUCTHKA HEMETAIIOB
IVA-VIIA rpynm B CBA3U € UX MOJOXKEHUEM
B [leproamaeckoii cucTeMe XUMHISCKIX
snementoB JI.11. Menzaeneesa u
0COOCHHOCTSIMY CTPOCHHUS MX aTOMOB
KoBaneHntHas XxuMudeckas CBsI3b, €
Pa3HOBUAHOCTH M MEXaHU3MbI 00pa30BaHUsI.
XapakTepuUCTUKHU KOBAJICHTHOW CBSI3U
(TonApHOCTH U 3Heprus cBs3u). MoxHas
4 b cBs13b. MeTaimnueckas cBsi3b. BomopogHas 222,242,243
CBsI3b. BemiecTBa MONIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. Tur
KPUCTAUTNYECKON PemIETKH. 3aBUCHMOCTD
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCKHUX BEIIECTB.
5 b Homenknarypa HeopraHuyeckux
BEIICCTB(TPUBHAIbHAS U MEXKIYHAPOTHAS)
Knaccugukamnus HeopraHU4eCcKUX BEIIESCTB.
Homenknatypa HEeOpraHMueCKHUX BEIIEeCTB
(TpuBHaTBHAS W MEXAYHAPOIHAS).
XapakTepHbIE XUMUYECKUE CBOWCTBA
HEOPTaHMUYECKUX BEIIECTB:— MPOCTHIX
BEIIECTB — METAJIOB: ICJTIOYHBIX, 2.1,2.2,
mEIOYHO3EMEIIbHBIX, MArHMsI, ATFOMUHUS, 131 226 233 23,24,
MIEPEXOAHBIX METAIUIOB (MEIH, IMHKA, XpOMa, ! ' 2.5, 2.6,
JKele3a);— MPOCTHIX BEIIECTB — HEMETAJIOB: 2.7
BOJ0-POJa, FaJIOr€HOB, KUCJIOPOAa, CEPHI,
azoTa, pocdopa, yriepoaa, KpeMHHUA;—
OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCIIOTHBIX;— OCHOBaHUH 1 aM(OTEPHBIX
TUAPOKCHJIOB;— KMCJIOT;— COJIEH: CPEJHUX,

1.3.1,
133

131,226 21

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.
2



Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

KHCITBIX, OCHOBHBIX; KOMILIEKCHBIX (Ha
npumepe ruapokcocoeaunennii Al u Zn)

11

Teopus CTpoeHUs OpraHUYECKUX
COEJMHEHUI: TOMOJIOTHS U U30MEpHS
(cTpyKTypHasi U IPOCTPAHCTBEHHAS).
B3anmHOe BiIMsSHIE aTOMOB B MOJIEKYJIax.
Tunel cBA3€l B MOJIEKYyJIaX OPraHUYECKUX
BemecTB. [ mOpuan3anys aTOMHBIX
opbwuraneii yrnepona. Pamukan.
DyHKIHMOHAIBHAS TPYNIIA

121,222,223,

2.2.7

3.1,3.2

12

XapakTepHble XUMUYECKUE CBOMCTBA
YTICBOIOPOAOB: aIKAHOB, ITHKJIOATIKAHOB,
QJIIKEHOB, TUEHOB, AJKMHOB, apOMaTHYECKUX
YIIIeBO0POI0B (O€H30I1a 1 TOMOJIOTOB
Oenzouna, cruposa). OCHOBHBIC CIIOCOOBI
MOJYYCHUS YTIIEBOIOPOIOB (B IAOOpaTOPHH).
XapakTepHbIE XUMUYECKUE CBOMCTBA
MpeJeTbHBIX OJTHOATOMHBIX H MHOTOATOMHBIX
CIHPTOB, PeHONa. XapaKTepHBIC XUMUICCKHE
CBOWCTBA aJIbICTHIOB, IPEACTHHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX A(HPOB.
OCHOBHBIE CTIOCOOBI TTOTYICHUS
KHCJIOPOJICOIEPIKAIIUX OPTaHUIECKUX
COeIMHEeHU (B J1a00paTopuu)

1.3.4,2.3.4,2.4.4,

25.1

3.4, 3.5,
3.6,4.1.7,
4138

13

XapakTepHbIE XUMUYECKUE CBOUCTBA
a30TCOMEPKAIUX OPTaHUYECKUX
COCIMHEHUH: AMUHOB U AMUHOKHCIIOT.
Baneiinme crocoObl MOTy4YeHUs] aMHHOB U
aMUHOKUCIIOT. BUOJIOrnuecky BaKHble
BEIIIECTBA: JKUPHI, YIIIEBOIBI (MOHOCAXAPUIBI,
JIICaXapuIbl, TIOJIMCaXapuipl), OSIIKu

234

3.7,3.8

14

XapakTepHble XUMHIECKHE CBOWCTBA
YTJIEBOJIOPO/IOB: AJIKAHOB, IUKJIOATKAHOB,
QJIKEHOB, TUEHOB, AJIKMHOB, apDOMaTHYECKUX
YIIIeBOOPOI0B (O€H30I1a ¥ TOMOJIOTOB
OeHzoua, crupoina). Baxxneimme crioco0st
MOJYYCHHS YTIeBO10pO0B. VIOHHBIH
(mpaBmio B.B. MapkoBHKKOBA) 1
paavKaabHbIe MEXaHU3MbI PEaKIUii B
OpraHu4yecKor XMMHUHU

234,244

34,417

17

Krnaccudukanus XuMHUIeCKUX peakiui B
HEOPraHUYECKON U OpraHu4eCKOr XUMUHU

2.2.8

141

18

CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT
pa3IUYHbIX (aKTOPOB

245

143

24

KauecTBeHHbIe pC€aKk Ha HECOPTaHNUICCKUEC
BCIICCTBA U HOHEI. KauectBeHnnsie peakuuu
OpPraHnuv4eCKux COG,I[I/IHGHI/Iﬁ

25.1

4.1.4,
415

25

[IpaBma paboTsI B TabOpaTOpHH.
JlabopaTopHast mocy/a U 000pyAOBaHUE.
[paBmia 6e3omacHOCTH IpH paboTe ¢
€/IKUMH, TOPIOYUMH ¥ TOKCUYHBIMHU
BEIIECTBAMH, CPEJICTBAMH OBITOBOI XMMHUH.
HayuHble METO/IbI UCCIIEIOBAHNUS
XMMHYECKHUX BEIIECTB U MPEBPALICHUH.
Merto/ibl pa3zeneHus CMecei 1 OYHCTKU
BelecTB. [IoHsATHE 0 MEeTAJUTypruu: 00IIue
crocoObI osTydeHust MeTaiuioB. O0mye
Hay4HbIE TPUHIUIBI XUMHUYECKOTO
IPOM3BOJICTBA (Ha ITpUMepe MPOMBIIIICHHOTO

1.3.2,1.33,1.34,

2.2.4

411,
4.1.2,
421,
422,
4.2.3,
424,
425

3




Yposens
Ne cmﬁxnoan IIpoBepsiemMble 31eMEHTBI KT® Kon

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

MOJYYCHUSI aMMHUAKa, CEPHOI KHCIIOTHI,
MeTaHoJa). XUMHYECKOE 3arpsi3HCHUE
OKPYIKaIOMIeH CPEIbI U €0 MOCICACTBUS.
[IpupoaHbIC NCTOYHUKH YTIICBOJOPOJIOB, UX
nepepaboTka. BeicokoMoeKysIpHbIe
coefvHeHus. Peakunu nojauMepusanuu u
MOJNUKOHeHCauu. [lonumepsl.
IlacTMacchl, BOJOKHA, KaydyKH

PacuéTel Macchl BelliecTBa Wi 00bEMa ra3oB
0 U3BECTHOMY KOJINYECTBY BEIIECTBa, Macce
Wi 00bEMY OJTHOTO M3 Y4ACTBYIOIIHX B 4323
peakimu BemecTB. PacuéTsl MaccoBOM Ml 252 4.3.8,
00BEMHOM JIOJTH BBIXO/A IPOJYKTA PEAKIUH - 4' 3' 9'
OT TEOPETUYECKH BO3MOXKHOT0. PacuéTsl e
MacCOBOH J0JIH (MacChl) XUMHYECKOTO
COCIMHEHUS B CMECH

28 b

Yactp 2
Pacuérrl ¢ ncmonp30BaHUEM TOHATHI
«PacTBOPHUMOCTEY, «MACCOBast OIS
BEIIIeCTBa B pacTBOpe». PacuéTrl Macch
(006BpéMa, KoMMYIeCTBa BEIIECTBA) MMPOTYKTOB
PEaKIyu, ecIr OHO U3 BEIICCTB IAaHO B 4.3.1,
n30bITKE (MMeeT mpuMecH). PacdéTel Macchl 252 435,
(06BéMa, KoNMUYecTBa BEIIECTBA) MPOTYKTa e 4.3.6,
peakInu, ecliu OJTHO U3 BEIECTB aHO B BUJIC 439
pacTBopa ¢ onpeaenéHHON MaccOBOU JoJien
pacTBOpEHHOTO BemecTBa. Pacuérsl
MaccOBOM 01U (MacChl) XUMHYECKOTO
COCJIITHCHUS B CMECH

34 B

Ha pucynke 2 mnpencraBieHbl naHHbie 10 3amanusim (%), ypoBeHb
BBITIOJTHEHNS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM mopor. KpacHoil nuHuen
OTPA)KEH MHHUMAJBHBIA TOPOT BBINOJHEHUS IS KaXKJIOTO YPOBHS CIIOKHOCTH:
0a30BbIH — 60%, moBeIIeHHBINH — 40%, BeIcOKHI — 10%.

100
90
80
70
60 —
50
40

3
2
1 I —
0
4 5 11 13 17 18 25 28 7 12 14 24 34

2
M ba30BbIi 30,56 33,33 58,33 41,67 44,44 16,67 38,89 38,89 33,33

o

MPOLLEHT BbIMNOJIHEHUA
o

o

M N0BbIWEHHbIN 37,50 27,78 27,78 27,78

BbICOKMI 3,47

Homepa 3agaHni

Pucynok 2. 3aganus, mo KOTOPbIM YYaCTHUKH HE TIPEOA0JIETN
MHUHHUMAaJIbHBIN TOPOT

4



AHanu3 pe3yJIbTaTOB yYaCTHUKOB U TUIIOB 33JaHUM, ITONABIINX B IIEPEUYCHb
(Tabn. 2, puc. 2), mokasaja, 4YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOGHBI 3JIEMEHTHI CoJiep KaHusl 3aaanus 6azoBoro ypoBHS NeS (Knaccudukarus
HEOPraHWYECKUX BEIIECTB) U MOBbImIeHHOTo YpoBHS Ne7 (Knaccudukanus
HEOPraHUYECKUX BEIIECTB).

Henb3s Ha3BaTh yCHENIHBIM BBIOJHEHHE 3afaHuil 0a30Boro ypoBHsa Ne 11
(Teopust ctpoeHust opranuyeckux coenuHenuit), Nol3 (XapakrepHbie XUMUYECKHE
CBOMCTBA a30TCOJEPKALINX OPIraHUYECKUX COEIMHEHUIN) U TMOBBILIEHHOI'O YPOBHS
Nel2 (XapakTepHble XUMHUECKUE CBOMCTBA YIiieBo10po1oB), Nel4 (XapakTepHbie
XUMHUYECKHE CBOWCTBa yriaeBoaoponoB), Ne24 (KauecTBeHHbIE peakUuu Ha
HEOPraHNYeCKUE BEIECTBA U UOHBI).

3amanne Nell, opHeHTHpOBaHHOE Ha NPOBEPKY 3HAHUS TEOPUHU CTPOCHUS
OpPraHUYECKUX BEIIECTB, ObUIO HEAOCTATOYHO MPOYHO YCBOEHO BBITYCKHUKAMHM C
pa3HbBIM  YpPOBHEM TNOATOTOBKU. BBINONHAS 3TO 3aJaHue, BBITYCKHUKHU
JEMOHCTPUPOBAIN HE3HAHUE MOHATHS «TOMOJIOTU» U MyTAIUCh B TPUBUAIBHBIX U
CUCTEMAaTUYECKUX Ha3BaHMAX BemecTB. [Ipm BbmosHeHnn 3aganus  Nel3
BBIITYCKHUKH TPOJEMOHCTPUPOBAIM HEAOCTATOUYHYIO HM3Y4YEHHOCTh BONpOCa
CBOICTB a30TCOJIEPKAILNX OpraHU4YECKUX COCIMHEHU, YIJIEBOJOB.
OTpuuaTeNbHbIA pe3ysbTaT BBITOJHEHUS 3aiaHus Nel2 CBHIETENBCTBYET O TOM,
YTO 3JIEMEHTHI COJICPKAHUS KypCca OPraHMYe€CKOM XUMHH YCBOECHBI BBIITYCKHHUKAMU
HECKOJIBKO XYK€, YEM 3JIEMEHTHI COAEP/KaHUsl Kypca HeopraHudeckoi xumud. [1pu
BBINIOJIHEHUH 3TOTO 33JaHMsl HK3aMEHYEMBbIM HEOOXOJIUMO OBUIO HPUMEHUTH
3HAHMS O CBOMCTBAaxX KOHKPETHBIX BELIECTB, MIPUHAICKAIINX K Pa3HbIM KJIaccaM.
OTO 03HaYyaeT, 4YTO HEOOXOJMMO YUYMTHIBATh CBOWMCTBA BEUIECTB C TOUKH 3PEHUS
HaJIM4Msl TOM WIM WHOM (PYHKUMOHAIBHOW TpPYNIbI WJIM CBA3E€H, HE IyTad,
HaIlpUMEpP, PEaKUHMM TaJOr€HaJKaHOB CO CHUPTOBBIM W BOJHBIM PACTBOPOM
ICJIOYH.

Brmomnnass 3aganne Nel4, BBITYCKHUKY ITyTajdu PaauKailbl METUI U OTHIL.

3ananust 6a30Boro ypoBHs Ne 2 (3aKOHOMEPHOCTH U3MEHEHHUS] XUMHUYECKUX
CBOMCTB QJIEMEHTOB M HX COEIMHEHHA MO mepuogaM U rpynnam), Ned
(KoBaseHTHast ~xuMuYeckas CBsI3b, € PAa3sHOBUIHOCTH W MEXaHU3MBI
obpazoBanust), Nel7 (Knaccupukaus XUMAYECKHX PEAKIMiA B HEOPTaHUIECKON 1
oprannyeckoit xumun), Nel8 (Ckopocts peakiun), Nel9 (Peakiiuu OKUCIATEBHO-
BoccTtaHoBUTENNbHBIC), No25 (IIpaBuia paboTsl B JabopaTopun. Hay4yHbie METOIbI
UCCIIeIOBaHMsI XUMHUUecKkuX BemiecTB), Ne28 (Pacuérbl Maccel BemiecTBa WM
00bEMa Ta30B) OKa3aJqMCh HEJOCTYIHBIM JUIsl PEHICHUS OOJBIIOMY KOJIUYECTBY
YYALHAXCS.

Boinonnenue 3aganus Ne2 tpeOyeT moHuMaHusi cMmbiciia [lepuonnueckoro
3akoHa [[.M. MeHneneeBa M UCIIOIB30BaHUA €r0 Ul KAYECTBEHHOI'O aHAIN3A U
00OCHOBaHHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOWCTB
XUMHUYECKUX DSJIEMEHTOB M MX COCIUHEHHUH, C(HOPMHUPOBAHHOCTH YMEHUS
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ONPENENATh BaJEHTHOCTh XHMHYECKOIO DJJIEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnognueckon  cucremMe xumuueckux anemeHtoB .M. Mengaeneesa.
Beimonaenne 3amanus Ne4 mpeamonaraer 3HaHWE THIIOB KPUCTAJUIMYECKHUX
PELIETOK U BHJIOB XMMHUYECKUX CBsizeil. OOpaTUM Take BHUMAHHUE U HA YPOBEHb
C()OPMUPOBAHHOCTH YUTATENIIBCKOM I'PAMOTHOCTH 3K3aMEHYEMBIX, BBIITOJIHSABILUX
3TO 3azaHue. B ycioBMM 3aJaHus yKas3aHbl JBa IpPU3HAKA, 110 KOTOPBIM
HEOOXOMMO CeNIaTh MPaBUIBHBIN BHIOODP, OTHAKO HE BCE YYACTHUKH OOpaTUIIM Ha
3TO BHUMAaHHUE.

Kak w B mnpounuioM Troiy, 3K3aMEHyeMble TMOKa3aiau Ooyiee HU3KHE
pe3yabTaThl BBIMOJIHEHHUS 3aJlaHUil ¢ MOPSAAKOBBIMH Homepamu 17, 18, 24, 25.
Omnpenenéuuple 3arpyaHeHus BbI3BaM 3amaHus Nel7, Nel8, mnposepstomiue
c(OpPMUPOBAHHOCTh ~ YMEHHH  KJIacCU(DUUIMPOBATH  XUMHUYECKHE  PEAKIUH
OpPraHUYECKOM XUMHHM 10 pa3IUYHbIM KJIacCU(UKAIMOHHBIM MpPUHILIMIIAM, B
KOTOPOM BBIITYCKHUKH, BEPOSITHO, HE YYHUTBHIBAIM HEOOPATHMOCTb pEeaKIuil
ropenus. Pemas 3amanue Ne24, MHOTME BBIITYCKHUKHY MOKA3aJId HE3HAHUE CBOMCTB
MeTaJIoB. Boinmonuss 3aganue Ne25, BBITYCKHUKM NOKa3aiau ciaaOble 3HAHUS 1O
NPUMEHEHUIO OPTaHUYECKUX BEUIECTB, UTO TOBOPUT O HE3HAHWU OOLIMX HAYUHBIX
IPUHIUIIOB XMMHYECKOTO IIPOU3BOJACTBA, B YACTHOCTH ALCTHIEHA WU CIIOXKHBIX
3(UpoB.

Pe3ynbTaThl perieHus pacu€THBIX 3a7a4 0a30BOTO YPOBHS CIOXHOCTH No26,
No27, Ne28 moka3bIBaloOT, 4TO HEKOTOPHIE dK3aMEHYeMbIe CO C1ab0i MOJIrOTOBKOM
OBJIAJIETIM JIMIIb YMEHUSMHU BBINOJHATH pacdy€rsl TemnoBoro 3¢dexra (1o
TEPMOXMMHYECKUM YpaBHEHUsM). A BOT YMEHMUSAMU HPHUMEHATh IOHATHE
«MaccoBasi J10J1s BEIIECTBA B PacTBOPE» W YUHUTHIBATh COOTHOLIEHWE BELIECTB,
YYaCTBYIOIIMX B PEAKLIUHU, HEJOCTATOYHO, KaK, HalpuUMep, MPH BHIIOJIHEHUU
3amaauss Ne28. DOTm 0a3oBble yYMEHHS BO B3aHMOCBSI3M HEOOXOJIMMO TaKkKe
IIPUMEHNUTH IIPU PELIECHUU 3a/1a4 BBICOKOTO YPOBHS CJIOXKHOCTU Ne33, Ne34 B yactu
2, ¢ omHAM U3 KOTOpbIX — Ne34 BBINYCKHHUKHM TaKXe HE CIpPaBWIMCh. CTaHOBUTCSA
OYEBHJIHBIM, YTO CIIPABUTHCS C 33Ja4aMU BBICOKOI'O YPOBHS CJIOKHOCTH CMOTJIH
JUIIb HEMHOTHE BBITYCKHUKH, y KOTOPBIX Hapsay C XOpOUIeHd XUMHUYECKOH
HOJIFOTOBKOM Xopomio chopMHupoBaHa MaTeMarudeckass TIpaMOTHOCThb. Ilpu
pemiennu 3aaanus Ne34 TpeOoBaoCh NMPUMEHUTHh MEXKIPEIMETHBIE YMEHHS I10
BBISIBJICHUIO MaTeMaTHYEeCKON 3aBHCHUMOCTH MEXKIY 3aJaHHBIMU (U3HUECKUMU
BEJIMYMHAMU M COCTABJICHUID MaTeMaTUYECKOTO YpaBHEHUS U1 IIOHMCKa
HEU3BECTHOU BEJIMYUHBI.



«DenepanbHbli WHCTUTYT [e1arorHYeCcKux U3MEpPECHUIN»

JInarHocTuyeckasi padora

B mensx moaroToBKHM OOYYArOIIMXCS W TMEJarormueckoro CooOIIecTBa K
caue TOCyIapCTBEHHON UTOTOBOM aTTECTAllUK MO0 00pa30BaTEIbHBIM IIpOrpaMMamM
cpennero obmiero od6pazoanusi B Ilpumopckom kpae B 2023 romy ®I'BHY

MIPOBEN

JTMAarHOCTHYECKYI0 pabdoTy 1O XHMUU Ha TeppuTopuu JlambHEBOCTOYHOTO
benepaibHOTO OKpyTa.

B tabmuue 3 mnpencTaBieHbl MAaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IIpUHUMaBIIMX ydactue B J1P.

Tabnuma 3. KonmnyectBo yuactHukoB J[P mo xumuu

ATE KonuuectBo yyactHukos EI'D % ot obuiero yncna
10 y4eOHOMY TPEIMETY YYaCTHUKOB B PETHOHE
ApPCEHBEBCKHI TOPOACKOH OKPYT 34 3,8

100
80
60
40
20

0

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

Ha pucynke 3 mpeacTaBieHBI OCHOBHBIC pe3ynbTaThl /[P mo xumum B
ApcenbeBckoM ropojckom okpyre. B 2023 rogy B8 OO MyHunumnaauteTa He ObUIO
BBIITYCKHUKOB, HAOPaBIINX MaKCUMaJIbHBIN OaJl.

64,71

26,47

M He 3a4TeHO M 3a4TeHOo < 80% oT max

8,82

Pucynok 3. OcHoBHBIE pe3ynbTaThl [P mo xumun

Ha pucynke 4 mnpencraBiieHO pacmpeneieHrue TMEpPBUYHBIX OaloB IO
MYHULUTAIUTETY MO KOJUYECTBY YYaCTHUKOB.

0

3
2
| |
1 2 3 4

17 18 19 20 21

Pucynox 4. Pacnpenenenue nepBUYHBIX 0ATIOB 110 XUMUHU

7




B Ttabmuiue 4 mpencraBiieHbl 3aJaHUS [0 XWMHHU, B3BEIICHHBIM MPOIICHT
BBITIOJIHEHUS KOTOPBIX B APCEHBEBCKOM TOPOJCKOM OKpyre HE MPEeoIoaes
MUHUMAJIBHYIO TpaHUIy (MPUMEPHBI YpOBEHb BBINIOJHECHUS 3aJaHusl 0a30BOTO
ypoBHst — 60-90%, nmoBeimeHHOTO YpoBHS — 40-60%, BEIcCOKOTO YpoBHS — 10-20%).

Tak xak pesynprar mo 3aganusiMm Nell (I1) u Nel2 (B) mpexacraBien B
CyMMapHOM BHJ€, TO MHUHUMAJbHBIA TMOPOT BBHIMOJHCHHUS IS JTAHHBIX
00BEIMHEHHBIX 3a/IaHUN B3ST KaK BeICOKUi — 10%.

Tabnuna 4. 3aganus M0 XUMUHU, TI0O KOTOPBIM BBIITYCKHUKHU
HE MPEOA0JIETN MUHUMAJIbHBIN TIOPOT

® =
=| ESE
g | 3 2 = IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS Kon KT
S| 2%5 poBep Aep y K9C
2|37
Yacts 1
Teopus cTpoeHUS OpraHMYECKUX COSIUHEHIA: TOMOJOrusg ¥ m3omepus | 3.1, 3.2 1.2.1,
(cTpyKTypHast ¥ IpPOCTPaHCTBEHHAs ). B3anMHOE BIHSIHUE aTOMOB B 2.2.2,
6 b MOJIEKyJIax. 2.2.3,
Tune! cBsi3ei B MOJIEKYJIaxX OpraHMYECKHUX BemecTB. | nOpuanzamus 2.2.7
aTOMHBIX opOuTanei yriaepona. Pagukan. @yHKIMOHANbHAS TPy
XapakTepHble XHMAYECKHE CBOWCTBA YTICBOJOPOIOB: AIKAHOB, 3.4, 3.5, 1.3.4,
[UKJI0AIKAHOB, AJIKCHOB, JICHOB, AJIKHHOB, apoMaTHYCCKHX yrieBoao- | 3.6, 4.1.7, 2.3.4,
pooB (OeH30I1a ¥ TOMOJIOTOB OEH30J1a, CTUPOJIA). 4.1.8 244,
OCHOBHBIE CITOCOOBI MOYYEHHs YIIIEBOAOPOIOB (B 1a00OpaTOpHN). 25.1
7 N XapakTepHble XUMUYECKUE CBOWCTBA IPEJIENbHBIX OJIHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (heHOIIA.
XapaxTepHble XUMUYECKUE CBONCTBA ajIbJIETU/I0B, TIPEIENIbHBIX
KapOOHOBBIX KHCIIOT, CIIOKHBIX 3(h)UPOB.
OCHOBHBIE CITOCOOBI MOIYIEHUSI KHCIOPOACO P KAIINX OPTaHNIECKIX
COeTMHEHHH (B 1a00paTopun)
XapakTepHble XUMHICCKIE CBOMCTBA a30TCOACPIKAIINX OPTaHHICCKIX 3.7,3.8 234
COEIMHEHUIT: aMMHOB ¥ aMHHOKHCIIOT. BaxkHelmme criocoOs!
8 b TIOJTy4eHHs] aMUHOB ¥ aMHHOKHCIIOT.
Buronornyecky BaykKHbIE BELIECTBA: KUPBI, YIIIEBOAbI (MOHOCAXaPH/IbI,
JUcaxapuibl, MOJHMcaxapusl), Oeiaxu
XapakTepHble XMMUYECKHEe CBOWCTBA YIIIEBOAOPOAOB: aJIKAHOB, 34,417 2.3.4,
LIUKJIOAJIKAHOB, aJIKEHOB, IUEHOB, aJIKWHOB, apOMaTHYECKUX 24.4
9 N yIIIeBOA0POA0B (OeH301a M TOMOJIOTOB O€H3071a, CTHPOIA).
Baxneiimme croco0bl MOMydeHus yrieBoopoa0B. MIoHHBIH (TpaBuIo
B.B. MapkoBHHKOBA) U pauKaIbHBIE MEXaHU3MBI PEaKIUi
B OPraHWYECKONH XUMHHU

Ha pucynke 5 mnpencraBieHel naHHbie 10 3amaHusiM (%), ypoBeHb
BBITIOJIHEHNS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBHBIM Topor. KpacHoil nuHuen
OTPaXEH MHWHMMAJBHBIA MOPOI BBINOJHEHUs I KaXIOTO YPOBHS CIIOKHOCTH:
0a30BbIi — 60%, noBeIIeHHBINH — 40%, BeIcOKHI — 10%.
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Pucynox 5. 3agaHusi, M0 KOTOPbIM YYaCTHUKH HE MPEOA0IIEIH

MHUHHMMAaJIbHBII TOPOT

AHanu3 pe3ynbTaToB yYaCTHUKOB M TUIIOB 3aJaHMi, IOMABILIUX B IEPEUYEHb
(Tabun. 4, puc. 5), mokaszaji, 4YTO YYaCTHUKU HE MPEOI0JIETN MUHUMAILHBIN MOPOT B
yetpipex u3 13 3amanwmii J[P. Hike B Tabnuiie 5 mpeacTaBieH coaepiKaTeabHbIN

aHanu3 3aaanuu J[P.

Ta6muma 5. CoaeprkarelbHBIM aHAIN3 BBITIOTHEHU 3a1anuii JIP mo xumuun

Kpartkas xapakrepucTuka
3a/laHusA

OcHOBHBIE 3aTPY/AHEHUS
yyacTHukoB JIP

Bo3MoskHBIE IPUYUHBI
3aTpydHeHuil

unghopmayus no Kaxicoomy 3a0aHur0 ¢ Kpamrkum

omeemom

3aganme 6. 3agaHue HaNpaBJICHO
Ha 3HAHHE IIOHATHH TOMOJIOTH U
HM30MEpHI B OPTaHNIECKON XUMUHL.

HpI/I BBIIIOJIHCHHUM  3aJJaHUsd  HE
ywiu, 4qTo apoMaTH1ICCKUC
AJIBACTHUABI  ABJIAIOTCA OTACIBHBIM
TOMOJIOTUYECKUM  pPAAOM W HE

Cnabeie mpemmerneie YVY/l, He
oTpaboTaHBI 3JIEMEHTHI
COJIICPKAHUS: TOMOJIOTH W M30MEPHI
B OPTaHUYECKOM XVMUH.

SIBJISTEOTCSI MPEICTaBUTEISIMU
MpeeabHBIX AJTbICTUIOB.
3ananme 7. 3aganune HampaeieHo | HeepHno — mpumenwnu — 3HaHus | HemocTatoyHoe 3HAHUE CBOWMCTB
Ha CpaBHEHHE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKHUX COCIUHEHMM.
YIJIEBOJOPOJOB U | COCIIUHEHUH.
KHUCIIOPOICOAEPKAIIUX
OpPTraHUYECKUX COEAUHEHUH.
3ananme 8. HanpaBieno Ha 3Hanue | HeepHo — mpumenHwnu — 3HaHus | [Ipu BBIMOJHEHWH 3TOTO 3aJlaHUS
CBOWCTB aMUHOB. CBOWCTB a30TCOJIEPKAIINX | BBITYCKHUKH MoKa3aju
OpraHUYECKHUX COCIUHEHUM. HEIOCTaTOYHOE 3HAHHE CBOMCTB
a30TCOJIEPXKALIMX  OPraHUYECKUX
COEJIMHEHUI.
3aganme 9. 3aganme TpeOyer | OmmOKu JIOITYIIEHbI B | DKk3ameHyeMble HEJI0CTAaTOYHO
3HaHME CBOMCTB BCEX KJACCOB | MPEBpAIlEHUU OJHUX XHMHUYECKUX | 3HAIOT CBOMCTBA apOMaTHYECKHX
YIJIEBOJIOPOJIOB. BEIIECTB B IpyTHE. YTIIEBOJIOPOJIOB, & TAKKE YCIOBHS

MIPOBEICHUS
XUMHUYECKUX PEaKIHil.

HEKOTOPBIX




BbiBoabI M pexoMeHaALIMHU

AHaM3 MaTepHalOB NPOBEACHUA OLICHOYHBIX MPOLEAYp MOKazall
nepeyeHb AJIEMEHTOB COJEP)KaHUsA / YMEHUW U BUJOB JIEATEIBHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMH PETUOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  u3yuyeHHBIE  BENIECTBA IO  TPUBHUAIBHOM WU
MEKIYHApOJHON HOMEHKJIATYpE.

2. Omnpenenats/kKiaccuPUIMPOBATh: BaJCHTHOCTb, CTEMEHb OKHCICHHS
XMMHUYECKUX JJIEMEHTOB, 3apsi/ibl HOHOB, XapaKTep Cpelibl BOJHBIX PacCTBOPOB
BEILIECTB; OKHCIUTEIb M BOCCTAHOBHUTEIb;, MPUHAMJICKHOCTh BELIECTB K
pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTraHUYECKUX COCUHEHUM.

3. XapakrtepuszoBaTh: S-, P- U d-2JIEMEHTHl MO UX TMOJOXEHUIO B
[lepuonnueckon cucreme .M. MenaeneeBa; CymHOCTh H3YYEHHBIX BHUJOB
XUMHUUYECKUX PEAKIUA: IIEKTPOIUTUYECKON JUCCOMAIINN, HOHHOTO OOMEHa.

4. IIpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHUSIM.

5. OOywyaromuecss TOHUMAIOT CMBIC TaKWX BaXKHEHIIUX TMOHSITUN, Kak
TUAPOJIU3 U JEKTPOIIU3 (BBIACTSAIOT UX XapaKTepHbIC MPU3HAKHU ).

AHaJIN3 MaTepuanoB MPOBEACHUSA OLEHOYHBIX MPOLEAYp MOKa3ajd MepeyYeHb
AJIIEMEHTOB COAEpKaHWsd / YMEHUH W BHUJIOB JEATEIBHOCTH, YCBOCHHE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHUOHA, IIKOJIbHUKAMHU C Pa3HbIM YPOBHEM IOATOTOBKHU
HEJIb351 CYUTATh JOCTATOUHbBIM:

1. Ha3piBaThb BHUJ XHUMHUYECKMX CBSI3€ B COCJUHEHUSIX U THUI
KPUCTAUIMYECKOW PEIIETKHU; MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ, TOMOJIOTH
Y U30MEPBHI.

2. KmaccupumnupoBaTh XUMHUYECKHE pPEAKIUM B HEOPTraHUYECKOW W
OpTraHMYEeCKON XUMHH (TT0 BCEM M3BECTHBIM KJIACCU(DUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB M HEMETAJJIOB; OOIHMe XUMUYECKUE CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPTaHMUYECKUX COCIMHEHHUM, CBOMCTBA OTIECJIBHBIX NPEACTABUTEICU OSTUX
KJIACCOB; CTPOCHHME U XHMMHUYECKHUE CBONCTBA HW3YyYEHHBIX OPraHMYECKHX
COEIMHEHNM.

4. OOBACHATH 3aBUCUMOCTh CBOWCTB XUMHYECKHUX DJJIEMEHTOB U UX
COCMHEHNM OT mNoJoXKeHus odiemeHta B llepmommueckoit cucreme J[..
MenpaeneeBa; mnpupoay  XHUMHUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOM,
METAININYECKOM, BOJOPOJHON); 3aBUCUMOCTh CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKHX BEHIECTB OT HUX COCTaBa W CTPOCHUA; BIUSHUE PAIUYHBIX
(GhakTOpPOB Ha CKOPOCTh XMMHUUYECKOW PEaKIUM U HAa CMEIICHHE XUMHUYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH AKCHEPUMEHT o MOJTYYEHUIO u
pAaclo3HAaBaHUIO BAXKHEUIIIUX HEOPTraHWYECKUX U OPraHUYECKUX COCIUHEHUU C
y4€TOM MPUOOPETEHHBIX 3HAHUH O MpaBHUJIax OE30TaCHOM pabOTHI C BEIIECTBAMH B
1abopaTopuu U B OBITY; BEIYUCICHUS 110 XUMHYECKUM (HOpMyJiaM U YpaBHECHHUSIM.

Ha ocHOBe BBISBIEHHBIX TUIMHUYHBIX 3aTPyJAHEHUH U OMIMOOK OBLIN

10



chOpMyYIMPOBAHbI CIEAYIOLIUE APECHBIE PEKOMEHAAIINH.

PexomMeHaanum 1m0 COBEPHICHCTBOBAHUIO NPENOJABAHWS XMMHM UISl BCeX
00y4arImxcs

a) YuurejaaM, METOAUYECKUM O0beIMHEHUAM yUHTeJIeH

[{enenanpaBnenHas padoTa 1mo GOPMUPOBAHUIO YMEHUN:

- BBIACHATH B YCIIOBUU 3a1aHUS TNIABHOE;

- yCTaHaBIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBS3U MEXIAY OTACIbHBIMU
AJIEMEHTAaMU COJIepKaHusl, B OCOOCHHOCTH B3aMMOCBSA3b COCTaBa, CTPOCHHUS U
CBOMCTB BEIIIECTB;

- BHHMMATEJIbHO aHAJIM3UPOBATH YCIOBUS 33JaHUS U BHIOMPATh aJE€KBaTHYIO
IIOCJIEA0BATENBLHOCTD JEHCTBUM.

OTu yMeHus (GOpMHUPYIOTCS CHUCTEMAaTHYECKH Ha MPOTSHXKEHUH BCETO IHKIIA
OOy4eHHMs] XUMHUH MTPAKTUYECKH HA KaXJIOM YpPOKE.

OpHoit u3 BaxHEHIINX (PYHKIUNA YIUTENSI HA HA4YaIbHOM dTare MOATOTOBKH
ABJIIETCS] Pa3bICHEHHE O0YyYarolMMCs MPUHUMUIIOB 0TOOpa M moctpoeHuss KNUM.
Jlnst  mpaBUIIBHOTO TOHUMAHMS TPEOOBAHMM, TPEIBABIIEMBIX K YPOBHIO
MTOJATOTOBKHU BBITYCKHUKOB MO XUMHUH, YUYUTENb JOJDKEH HE TOJBKO MMETh YETKHE
NPEACTABICHAST O MNpHUMEpax 3aJaHHUl, BKIIOYECHHBIX B JEMOHCTPALMOHHBIN
BapUAHT TEKYIIEro roja, HO U ObITh 3HAKOM C COJEp’KaHHEeM Koaudukaropa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBISIONIEH KOTOPOM
ABJIIETCSI OOOOIIECHHBIM IJIaH YK3aMEHAIIMOHHOTO BapuaHTa. ViMeHHO He3HaHue
COJIEp’)KaHUE JAHHOTO JOKYMEHTa SBJIETCS OJHUM M3 OCHOBHBIX (DaKTOpOB,
MEIIAOIIUX IMOJHOLIEHHOMY IUIAHUPOBAHUIO MPOLECCAa MOATOTOBKM K DK3aMEHY
KaK JUIsl y4uTens, Tak W Juisi oOydarommxca. Pesymerater EI'D 2023 r.
POJEMOHCTPUPOBATIN MPOOJIEMBI B MOJATOTOBKE BBIITYCKHUKOB, OOYCIIOBJIEHHBIE
MaKCHUMAJIbHOW OpUEHTAIIMEN MHOTHX W3 HHX JIMIIb Ha 3JIEMEHTHI COAECPKAHUS U
YMEHUSI, KOHTPOJb KOTOPBIX NPEAYCMOTPEH 3aJaHUsIMU JIEMOHCTPALMOHHOIO
BapuaHTa. llokasaTenpbHO, YTO I MPABUIBHOTO NMOHMMAaHUS HA3HAYEHHS ITOTO
JOKYMEHTa €XEeroJHo B HEro BKJIOYaercs ciuenywomas ¢pasza: «llpu
O3HAKOMJIEHUH C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIbHBIX U3MEPUTEIBHBIX
MarepuasioB EI'D crmenyer uMeTh B BHIY, YTO 3aJaHusl, BKIFOUEHHBIE B HErO, HE
OXBAaThIBAIOT BCEX DJJIEMEHTOB COJEP)KAaHMs, KOTOpble OyayT NpPOBEPSTHCS C
noMouisto BapuantoB KMIM B 2023 r.»

OOyuasi UIKOJBHUKOB TMpUeMaM paboThl C Pa3IU4YHBIMH  THUIIAMH
KOHTPOJUPYIOIIUX 3aJaHuil (C KpaTKUM OTBETOM W Pa3BEPHYTHIM OTBETOM),
HEO0OXOAMMO 10OMBATHCA MOHMMAHHS TOTO, YTO YCIEIIHOE BBINOJIHEHHE JH000TO0
3aJaHUsl HEBO3MOXKHO O€3 THIATeNbHOTO aHallM3a €ro YycJIOBUS M BbIOOpa
aJeKBaTHOM IOCJIeqOBaTeIbHOCTH AevcTBU. Ha kakmom »sTame IOATOTOBKU K
9K3aMeHy HEOOXOJIMMO pa3BHBATh HABBIKH CMBICIIOBOTO YTEHUS, CTABUTH TEPE
oOy4JarommMMucst poOJeMHbIE BOMPOCH U TpeJiaraTh HEeCTaHJIApPTHHIC 3aJaHMS,

KOTOpPLIC 6YJIYT CIIOCOOCTBOBATH AKTUBU3alUH MBICIIUTCIBHBIX IIPOLECCCOB H
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noOyXJaTh K aKTUBHOMY IIOMCKY pellleHus. BaXXHO He mnpeasararb y4€HUKY
TOTOBBIA aNTOPUTM, a MPUBETCTBOBATh COOCTBEHHYIO MOMCKOBYIO JAESTEIBHOCTD
y4dalerocsi, MNOOWIPATh HECTAHAAPTHBIE MOAXOAbl UM HMHTEPECHBIE MBICIIH.
OMHOBPEMEHHO Ba)XHBIM CTAaHOBUTCSA (HOPMHUPOBAHHE Yy OOYYAIOUIMXCA YMEHHS
palMOHAJIBHO HCIIOJIb30BAaTh BPEMS 4YEpPe3 TPEHUPOBKH B PEXKHME PEATBHOIO
BPEMEHM, OTBEJCHHOIO Ha BBIIOJHEHHE palbOThl ¢ OOJIBIIUM KOJIMYECTBOM
3aJIaHNl, KAKOBOW M ABJISIETCS 3K3aMeHallMoHHas padota EI'D.

3agaHus 4actu | sk3ameHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTIM NpoAoLKeHHeM mnpeoOpa3zoBannid B KM, npeanpuHATBIX B MOCIEAHHUE
roJibl U HaNpaBJICHHBIX Ha PEATU3ALMI0 CHCTEMHO-IEATEIbHOCTHOIO MOAXO0/A.
VIMEHHO OH JOJDKEH ONPENEIATh METOAOJIOTHIO IIPENOJABAHNS XUMHUH B IIKOJIE HA
coBpeMeHHOM 3T1are. He MmeHee 3HaunMbIM actiekToM npu pazpadorke KM craio
yCUJIEHUE BHHUMaHUSI KOHTPOJIO C(HOPMHPOBAHHOCTU METANPEIMETHBIX YMEHUH,
3HAHWI U yMEHUH, (OPMHUPYEMBIX B pAMKAX XUMHUYECKOT0 IKCIIEPUMEHTA.

VYka3zaHHble HarpasliieHHs coBepiieHcTBoBaHus KM mepemerarores u ¢
(GOpMHUPOBAHUEM 3JEMEHTOB (YHKIMOHAIBHOM TIPaMOTHOCTU: YHUTAaTEIbCKOM,
MaTEMaTUYECKON U €CTECTBEHHOHAYUYHOM.

BaxxHoe MecTo B NpenojaBaHUM XUMHUHM JIOJDKHBI 3aHMMaTh 3aJadd Ha
pacder Macchl BELIECTBA WJIM 00BbEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKUMU BEIIECTB, TaK KakK 3TO
TPaJAMLMOHHBIA THUI PAcyeTOB, KOTOPBIA BXOJAWT B NPOrpaMMy IO XUMHUU
OCHOBHOM IIKOJIbI, a TAKXKE 3a/1ayy, MIPEeAyCMaTPUBAIOIINE PAacCYET MAaCCOBOM WM
O0BEMHOMN J0JIM BBIXOAA MPOJYKTa PEaKUUU OT TEOPETUYECKHU BO3MOKHOTO WIIH
MacCOBOM 1011 (MacChl) XUMUUECKOTO COSJIUHEHUSI B CMECH.

BaxxHo HayuuTh neTel MpaBWIBHO JaBaTh OTBEThl Ha PACUETHBIE 3aJayH,
KOTOpbI€ JIOJDKHBI OBITh TPEACTaBIEHbl B BHJE UWCIOBBIX 3HAYEHHH C
OINPEJEICHHON CTENEHbI0 TOYHOCTH OKpYTrieHusl. OIMOKHA B OTBETaX TaKUX 3aj]ay
CBUJETENBCTBYIOT HE TOJBKO O AepUUUTAX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTeMaTUYeCKOH TPaMOTHOCTH, HO M O HEJAOCTAaTOYHOW C(HOPMHPOBAHHOCTU
PETYISTUBHBIX YHHUBEPCAJIbHBIX Y4Y€OHBIX JEHCTBUA — YMEHHMH CleloBaTh
UHCTPYKIUSAM, ONPENEATh MOPSI0K AeHCTBUM, padoTaTh M0 MJIaHYy.

Heobxonumo ¢opmupoBaTh 0a30Bble MaTEeMAaTUUECKHUE W DJIEMEHTAapHbIC
XUMUYecKue 3HaHus. Peub uzper o0 ymeHusax pabotaTh ¢ KO3QQPUUHUEHTaMH U
MPOBOJUTH MPOCTEUIINE apUPMETUUECKUE PACUETHI.

Jlnst BoCnoJIHEHUs MPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpbIE PEryJsipHO
BBI3BIBAIOT 3aTPYAHEHUS Y O0YYaIONIMXCA U YYACTHUKOB dK3aMEHa, MpeJiaraercs
MIPOBECTH CIIECAYIOIINE MEPOIIPUSITHS:

1. OpranuzoBath U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WIM B AUCTaHIIMOHHOM (opmare). Ilenpto Takoro ceMuHapa OyJer Kak
BOCIIOJTHEHHE  HEKOTOPbIX MPEAMETHBIX JAePULIUTOB, TaK W  pa3BUTHE
ONpENENEHHBIX METaNpeIMETHbIX yMeHuH. CeMHHap MOYKHO OpPraHM30BaThb Kak

COPCBHOBAHHUC KOMAaHA, KOTOPbLIM Tpe6yeTC$[ BBIIIOJIHUTDL CJIICAYIOINNUC 3aIaHUA:
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BbIOpaTh OMNpEAENEHHbIE XUMHYECKHE JJIEMEHTHI, HMEIOIIME T€ WIM HHbIE
OCOOCHHOCTH CTPOCHHUS aTOMOB; PEUINTh KOMOWHUPOBAHHYIO PACU€THYIO 3aJauy;
YCTaHOBUTH MOJICKYJIIPHYIO M CTPYKTYPHYIO (DOpPMYITy OPraHHYECKOrO BEIIECTBA.
DopMyJIMPOBKH 33JJaHUN COCTABIISAIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIIIOJTHEHHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIICHTPAIlMM BHUMAHUS K TEKCTY 3aJlaHusl,
UCITOJIb30BAHUS TEXHOJIOTUHA KPUTHUYECKOTO MBIIIUICHHUS .

2. Opranu3oBaTh M TIPOBECTH LHMKJI BEOMHApPOB Ui  BOCIOJHEHHS
npeaMeTHbIX JepunuToB. K yyacTMiO B MOATOTOBKE BEOMHApOB IPUBJICYD
yuuTeNe XMMHUUA OOPa30BATEIbHBIX YUPEKICHUMN, BBITYCKHUKUA KOTOPBIX UMEIOT
BbICOKME pe3ynapTaThl EI'D mo xumun. TemaTuka 3THX BEOMHApPOB BKIIOYAET
BOIPOCHI, KOTOpBIE PETYJSPHO BBI3BIBAIOT 3aTPYAHEHUs] y YydacTHMKOB EI'D,
Hanpumep: «OmpenenseM TUN XUMHYECKOH CBSI3M U TUI KPUCTAIIMYECKON
peméTKN BeuecTBy, «BaxkHele XxuMuueckue Npou3BOACTBA B Kypce XUMUN,
«ODKCIIEpUMEHTAJIbHOE pEelIeHUE 3a7a4 Ha WIACHTH(PUKALUIO BellecTBy, «Pemaem
pacu€THyIO 3a7auy», «AMQOTEpHbIE OKCUIbl M THIPOKCHABI, UX B3aHUMOCBS3b C
JPYTUMU BELWIECTBAMMWY, «AMUHBI 1 aMUHOKHUCIOTBD».

3. [IpoBectn  muarHocTHyeckyro paboTy, BKIIOYAIOMIYIO 3aJaHUs IO
opranudeckoil xumuu B popmare nepsoit yactu KM EI'D o xumuu.

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

0) MyHnuunajabHbIM OPraHaM ynpasJieHus 00pa3oBaHHeM

- IPOBOJUTH MOHUTOPUHI YPOBHS YCBOEHHsS DJIIEMEHTOB COJAEpKaHUsA Ha
BCEX ATallax U3y4yeHUs XUMUH;

- OPTraHU30BaTh MEXIIKOJBHBIEC 3aHATUS JJISI yHalIUXCS [0 MOATOTOBKE K
roCyJapCTBEHHON UTOTOBOM aTTecTauuu. IIpu 3ToM HEOOXOIUMO MCIOJIB30BAThH
3aJlaHMsl, KOTOPbIE COOTBETCTBYIOT KoAHpuUKaTopy U cnenupukanuu EI'D;

- TPOBECTU KYypChI MOBBIUICHUS KBAIM(PUKALMHU IS YUUTENeH, ydaiuecs
KOTOPBIX MMOKa3aJin HU3KUM pesynstat EI'D;

- OpraHu3oBaTh OOyyarIlMe CEMUHApPbl MO OOMEHY OIBITOM MEXIY
nejaroraMu ¢ OOJBIIMM  CTaXkeM, oOydarolmuecss KOTOPBIX MOKa3bIBAIOT
CTAOMJILHO BBICOKHE PE3YIbTAaThl U MOJIOABIMU YUUTEISIMU;

- OpraHM30BaTh OOMEH OIBITOM MEXIY IIKOJIaMH, 00ydarouuecs KOTOPbIX
NIOKa3bIBAIOT BBICOKMI pe3ynbTar, 1 OO, HCHBITHIBAIONIMMU 3aTPYJHEHUS B
peanuzanuu 00pa3oBaTeIbHON MPOTPaMMBbl;

- 1pu noAaroroBke k EI'D mo XuMuM cieayer y4dHuThIBaTh, YTO H3Y4YEHUE
CUCTEMAaTUYECKOTr0 Kypca XUMHUM B o00beMe |—2 YacoB OpPHEHTHPOBAHO Ha
YCBOEHHE MaTepuaja MMEHHO Ha 0a30BOM YpOBHE, YTO B HauOOJbLIEH CTENEHU
MO3BOJIIET YCIEIIHO CIPABUTHCA C 3aaHUsSMU 0a30BOr0 YPOBHSI U HEKOTOPHIMHU
3aJaHASIMM  TOBBILIEHHOTO YPOBHS CJHOKHOCTH. (OCBOEHME MaTepuaja Ha
npo(UILHOM YPOBHE MpeAycMaTpUBaeT MHOW Juana3oH y4yeOHbIX 4acoB (5—7
4acoB B HEJIEII0) W/WIHM OOJBIIYI0 CAMOCTOSITENIbHYIO MTOATOTOBUTENbHYIO PadoTy
CTapILIEKJIACCHUKOB MO/JI PYKOBOJCTBOM IeAarora.

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

a) YuureasiM, METOAMYECKHUM 00beIMHEHUSIM yYUTe el

[lepBpiM  marom  opranumzauuu  JudGEpeHIMPOBAHHOTO  OOYUYCHHS
HIKOJIbHUKOB C Pa3HbIMU YPOBHSIMH TOJTOTOBKHM 0 XUMHH OyIeT paszjeieHue
oOy4Jaronuxcs, KOTopble IMIAHUPYIOT caaBaTh EI'D, Ha nBe rpymmbl: TeX, KTO
JTABHO TOTOBUTCS K PK3aMEHY U UMEET BBICOKUN YPOBEHb OCBOCHHS XUMHH, U TEX,
KTO Hayajld TOTOBUTHCSA K AK3aMEHY B TEKYIIEM Y4e€OHOM TOJly U MUMEET HE CTOJIb
BBICOKMII ypOBEHb. Y OJIHOW W y JAPYroil Tpymmbl JOKHBI ObITH pPa3HbIE
nporpamMmbel  00ydeHus. [l mepBod Tpynmbel B IPOrpaMMy TOJITOTOBKH
HEOOXOJMMO BKIIIOYATh PEIICHHWE PACYETHBIX 3a7a4 MOBBIIMICHHON CII0KHOCTH,
3a/layd Ha YCTaHOBJIICHHE (DOPMYJ OpPraHMYECKHUX BEIIECTB (MOJCKYJSIPHBIX WU
CTPYKTYPHBIX), BBIIIOJIHEHHE LIETIOYEK MpeBpalleHuil BemecTs. Llenbio ocBoeHUs
Kypca BTOPOW TpYIIOW SIBJISIETCS YBEPEHHOE BJaJIcHUE O0a30BBIMU HaBBIKaMH,
HEOOXOJMMBIMU JJISl CIaud HK3aMEHa, 3HaHUE KJIacCU(PUKAIMU U HOMEHKJIATyphl
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHCUIIUMHU MOHATHUAMU XUMHUU. 3aBEPIIUTH
Takyto noArotoBky B 2023-2024 y4yeOHOM rogy pPEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBas rpymnma. OTO >K3aMEHYEMbl€, HMEIOIIUE TPYAHOCTH B YCBOCHUU
yueOHoro marepuana. JlJjist paboThl C TaHHOU TPyNION peKOMEHyeM:

1. Ycunuth npakTUYECKU aclieKT B MpernojgaBaHuu XuMuU. [[7s yriyoneHus
NOHUMAaHUsl MaTepuasna HeoOxoauma 3G(EeKTUBHAs peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHMM C JPYTUMHU HATJISAHBIMA CPEJICTBAMH OOY4ECHHS
XUMHUHU  (IEMOHCTPAIIMOHHBIN JKCIEPUMEHT, paboTa ¢ MOJEISIMU MOJIEKY] U
KPUCTAUIMYECKUX PEIIETOK, BHUJEOMATEepUasbl, BUPTYyaJlbHbIC JA0OpATOPHUH,
MporpaMMbl MOJIETUPOBAHUS XUMHUUYECKUX OOBEKTOB (BEIIECTB M MPOIIECCOB) B
Takux (opmax, Kak JjgabopatopHas M TpakThueckas palOoTel. Teoperuueckuit
Matepuasl JOJDKEH TMPEenoJiaBaThCsi B TECHOM B3aMMOCBS3U C PEJICBAHTHBIM
AKCHIEPUMEHTOM. KaKIbIil SKCIIEpUMEHT JTOJKEH BKJIIOYATh B CE0sl METOIUUECKUE
yKa3aHUsl,  KOMIIOHEHTOM  KOTOPBIX  SIBISIETCS KAk  HEMOCPEIACTBEHHO
DKCIIEpUMEHTabHAss paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHHil B
dbopmare, anamoruaroMm 3aganusam OI'D u EI'D o xumum.

2. ®opMHUpPOBATh YHUTATEIHCKYIO TPAMOTHOCTH oOOywaromuxcs. [ns sroro
HE0OXo/IMMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABBIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ uHdopmalmen J0oro TUmna.

3. CucreMaTu3UpOBaTh 3HAHUS MO0 KAXKJIOMY dDJIEMEHTY COJEp)KaHHs Kypca
xumun. Jlust 3TOro cHavama HEOOXOAMMO WCIOJB30BaTh 3aJaHUs Pa3IAYHBIX
MoOJieliel, B TOM YHCJI€ TPAIULIHUOHHBIX, KOTOpPbIE TPEOYIOT TOBTOPEHUS
TEOPETUUECKUX TIOJIOKECHUW, HAIMCAHUA ONPEIACIICHUN W3YyYEHHBIX TMOHATHUH,
COCTaBJICHUS YPaBHEHUN XUMHUYECKUX PEAKIIUN, ONIPEACICHUS CTETICHU OKUCIICHUS
XUMHUUYECKUX DJJEMEHTOB U T.I.; C BBIOOPOM OJIHOTO OTBETAa U3 4YEThIpPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIee TOUCUHO BBISBIATH MPOOENBbl B 3HAHUSIX U
3aTpyJHEHUS] B IPUMEHEHUM STUX 3HAHWUM MPHU BBIMOJHEHUM 3agaHuii. M ToybKo
Ha 3aKJIIOYMTENIbHOM JTale MOATOTOBKM K 3K3aMEHY MOHO HCHOJIb30BaTh
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3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. [IpenycmaTpuBaTh B TeueHUE yueOHOTro mpoiiecca paboTy C 3aJaHHsIMH,
KOTOpBIE TPOBEPSAIOT HE TOJBKO MPEAMETHYIO COCTABIAIOIIYI0 XHUMHH, HO U
MEXMPEAMETHBIE CBS3U C (PU3MKOHM, Omomorueil, Marematukoil. Heobxommmo
HAJIMYUE TPAKTUKO-OPUEHTHUPOBAHHBIX, MEXIPEIMETHBIX, SKOJIOTH3UPOBAHHBIX
3aJaHUil B XOJ€ pealu3aluu OO0Yy4YeHHUsS IIKOJBHOTO Kypca xumuu. Cremyet
n30erath peueHus «IIa0JIOHHBIX)» 3aJJaHUi, KOTOPBIE CTaBAT Mepesa co0oi 3amauy
«HATACKUBAHUS» Ha BBITIOJHEHHUE 3a]1a4 onpeereHHoro hopmara, B TO BpeMsl Kak
3aJI0TOM yclieXa Ha dK3aMEHE SIBIISIETCS Pa3BUTHE TBOPUYECKOTO M KPUTHYECKOTO
MBIILJICHUS, @ TaKKe CPOPMUPOBAHHOCTH HABBIKOB MEpPEHOCA 3HAHUU W3 00JIacTH
TEOPUHU B peajbHbIC )KU3HEHHBIC CUTYAIUH.

5. Pa3BuBaTh y 00ydarommxcs HaBBIKU CAMOKOHTpPOJISL U pednekcun. JlanHas
pabota crnocoOcTByeT (HOPMUPOBAHUIO CTOMKON MOJIOKUTEIBHOM MOTHBAIMU B
U3YYCHUU TpeAMeTa. DTO BO3MOXKHO MOCPEJACTBOM OPTaHU3AIMHU JKCKYPCHUH,
TEMaTHYECKHX BEYEPOB, CBSI3U XUMUU C TIOBCETHEBHOM KHU3HBIO.

Btopas rpynnma. 3to oOywammmecs €O CPEJHUMHU  Y4EOHBIMU
CHOCOOHOCTSIMH.

1. Ucnonbs3oBaTh  3ajJaHusl, B KOTOPbIX Il peleHus Tpedyercs
MIOCIICZIOBATEIbHOE BBITIOJTHEHUE HECKOJIBKUX (TPEeX-4EeThIPEX) MBICTUTEIbHBIX
onepauun (aHANIM3—CHHTE3—CpaBHEHNE—0000IIEHUE), B TOM quclie
OCHOBBIBAIOIIMXCSl HAa BJIAJICHUHM 3HAHUSIMH M3 Pa3HBIX TEMAaTUYECKUX Pa3JIeioB.
[lenecooOpa3HO HCTIOIB30BATH HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucrionp30Bath 3amaHusl, MpeaycMaTpuBaroniue paboTy ¢ uHbopmalmed,
NPEACTABICHHON B pa3nu4Hoi (opme — cxema, Tabiula, PUCYHOK U Jp., C
MOCJIETYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOIWMBbIE JUIsl  BBINIOJIHEHUS  3aJaHU,
OTKCHIBAIOLIETO IOCIEI0BATEIIbHOCTh IKCIEPUMEHTANbHBIX JEHCTBUI, KOTOpbIE
HY)KHO TIPEBpPAaTUTh B ypaBHEHUS peakiuil (MBICJICHHBIM OKCIIEPUMEHT).
TpyAHOCTh Takoro 3ajJaHUsi COCTOMT B TOM, 4YTO UIKOJBHUKH HEIOCTATOYHO
XOpOIIO  pa3OHparOTCsi B OKCHEPUMEHTAIBHOW XMMHH, HWMEIOT claboe
IpEJICTaBICHUE O MPOTEKAIOIINX XUMUYECKUX IpoLeccax U He BCerja MOHUMAIoT
CMBICT HCTIOJIB3YyEMbBIX TEPMUHOB 1 omnpenenennii. K kaxmoit 1abopaTopHoOn n/nim
MPaKTUYECKON paboTe HEOOXOIUMO FOTOBUTH JIUCT C 3aJlaHUSIMU, HAMPaBIECHHBIMU
Ha (popMuUpOBaHUE NOHUMAaHUS MPOLIECcCa, MPOTEKAIOIIET0 B PEAKLIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)XE ONMKCHIBATh HAOIIOJICHUS M OOBIACHATH UX. llone3noi
Oyzer paGoTa ¢ pa3lIMYHBIMU TUIIAMHU 33JaHHUM (C BHIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHa HeoOXoauma Jisi PopMUpOBAHUS
MOHMMAaHUsS, YTO TPABWIHHOE BBIMIOJIHEHHE 3aJaHHUs HEBO3MOXXHO 0O€3 MOJIHOTO
aHaJli3a ero yclioBusl U BbIOOpa crpaTteruu pemieHus. [lapamnensHo Gpopmupyercs
YMEHHE PALMOHAIBHOTO HCIOJBb30BaHUS BPEMEHHU, OTBEJACHHOIO Ha BBIINOJHEHUE
HK3aMEHAIMOHHOW PabOTHI.

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

1. PexomMeHI0BaTh pelIeHUE 3aJaHui, BBIXOIAIIMX 3a paMKH (GopmaToB u
MOJIeJIel, BCTPEUAIONIUXCS B SK3aMEHAIMOHHBIX pabotax EI'D. DTo mo3BoauT
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copMupoBaTh y OOy4aroOUMXCAd YMEHHE CaMOCTOSTEIbHO pa3padaTbiBaTh
aJITOPUTM pEILIEHUsI B CIIy4ae HECTaHIAPTHBIX (OPMYIUPOBOK 3aJaHM, a TaKXKe
yMEHHE JEHCTBOBATh B HE3HAKOMBIX CUTYyalHsX. B psje ciaydaeB menecooOpa3Ho
IPOMUCHIBATh B OOIIEM BHJE MOPSIOK HAXOXKIEHUS (PU3NYECKUX BEIHUMH Oe3
MPOBEJCHHUS MPOMEKYTOUHBIX ApU(PMETHUECKUX BBIYUCICHUN, a TaKXKe peliaTh
3a/1auy, IPUMEHSS HECKOJBKO BO3MOXHBIX CIOCOOOB, OLIEHHWBAs 3TH CIIOCOOBI U
BbIOMpas 3aTeM HanboJiee palOHAIbHBIH.

2. [IpoBOOUTh HMHTETPUPOBAHHBIE YPOKM C MAaTeMaTUKOM, (DU3UKO,
ouonorue st (OPMUPOBAHUS LEIOCTHOW KApTHUHBI MUpa BO B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMHHHMCTPAIIUAM 00pPAa30BaATEJIbHBIX OPraHU3ALUIA:

- peanu3oBBIBaTh  OPUHLUMUIB  JHPPEpPEHUUPOBAHHOTO  OOydeHUS,
co3gaBath MNpO(UIbHBIE KJIacChl W TPYNNbl C H3YYCHHEM XUMHUU Ha
npopUIBHOM, YIIyOJIE€HHOM YPOBHE;

- BBIICNATH JIONOJHUTENIBHBIE Yachl Ha U3yYEHUE XHMUU B BHJE
ANEKTUBHBIX MPEAMETOB, (PaKyJIbTaTUBHBIX KypCOB, OpPraHU30BBIBATH IS
oOyyalmmxcss ¢  HU3KMUMHM  OpeaMeTHbiMUM  YYJ[  HHAMBUIyalbHbIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJieHus 00pa30BaHHeM:

- MPEayCMOTPETh MeEphl aJPECHOM TOMOIIM YYUTEISAM XUMHUH IO
YCTPAHEHUIO BBISBICHHBIX MHIUBUAYAIbHBIX MPO(ECCUOHATBHBIX (IIPEIMETHBIX
U METOAMYECKUX) 3aTpyAHEHUN, B TOM 4HUCIE 4Yepe3 OO0yueHHEe MX Ha Kypcax
NOBBIIICHUS KBaIU(PUKAIIY;

- OpraHu30BaTh pacHpocTpaHeHue HP(EKTUBHOTO OMNbITA YUHUTENEH,
oOyyarouecs KOTOPbIX JIEMOHCTPUPYIOT CTAOUIIBHO BBICOKHE pe3yibTarhl EI'D
110 XUMUH.

Pexomenganum mno TtemMaM s 00Cy:KaeHuss / oOMeHa ONBITOM Ha
METOAMYECKUX 00beIMHECHUSIX YUUTeIe-IIpeAMeTHUKOB

B pamMkax [geATeNbHOCTH TNPEAMETHBIX CEKUUM YUYHUTENEd XUMHHU
PErMOHAIILHOTO Y4eOHO-METOANYECKOTO 00BEJUHEHUSI PEKOMEHI0BATh!

- BKJIIOYATh B IUIAH PaOOTHI 3acelaHusl MO CICIYIOIMNM TeMaM: «AHaIu3
pesynbTratoB EI'D mno xumum», «Bompocsl opraHu3anuu HW HOPOBEICHUS
noAroroBku oOywarommxcss k EI'D», «IlyTu mnoBbllIeHHs KayecTBa YPOKOB
XUMHH, 3PPEKTUBHOCTH MPENOJABaHUS NPEAMETA;

- MPOBOJAUTH MPAKTUUYECKHE 3aHATHUS, OTKPBIThIE YPOKH, OOydarolue
CEeMHMHapbl MO JaHHOW TMpoOJeMaTUKe C Yy4yacTHEM HauboJiee OMBITHBIX
IIE€1aroros.;

- y4acTBOBaTh B pacOpocTpaHeHUH dSPGEKTUBHOTO OIbITA YyUHUTEIEH,
oOyyaromnmecs KOTOPbIX JEMOHCTPUPYIOT CTAaOMIBHO BBICOKHE pe3ynbTaThl EI'D
10 XUMHHU;

- 3alJIaHUPOBATH METOJAMYECKHE COOBITHUSA MO O3HAKOMIJIEHUIO C Y4yeOHO-
MeToauueckumu pekomenganusamu OUITA.
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PexomeHnaanuu no BO3MOKHBIM HANPABJICHUSM NOBBIIICHUS KBATHU(PUKALIMHA
pa0dOTHMKOB 00pPa30BaHUA /JJsl BKJIIYEHHUS] B PErHOHAJIBHYI0 [I0POKHYIO
KApPTy 110 Pa3BUTHIO PErHOHAIBLHON CHCTEMBbI 00Pa30BaAHUAA!

- MEpONpHUATHS MOBBIMIEHUS KBaJU(PUKALMK, BKIIOYAIOMIUE TEMBI:
pe3ynbTathl EI'D Tekylero roja; aHaau3 TUIUYHBIX OMIHUOOK, 00YYaIOIIUXCS 0
XuMHUM Tpu  caade EI'D, BBIABIEHHBIX TPYIOHBIX JJISI  BOCIPHUITHUA
oOydaromumucss TeM W 3aaanHuil; usmeHenuss B KM EI'D mo xumum Ha
CIEIYIOMMNN yueOHBbIN TOI;

- o0ydeHHME TeJaroroB, B TOM 4YHCIIE aJpecHOe (Ha OCHOBE aHaIu3a
pesynbTatoB EI'2-2023), KOHCYIbTHPOBAHUE NENArOoroB U o0ydaronmxcs (Kak
nyTeM TMpoBeAeHUs O00pa30BaTElbHBIX CEMHUHAPOB, BEOMHAPOB, TaK U
WHIUBUAYATBHO);

- mpoxoxJeHue KypcoB «IloaroroBka o0ydaromuxcs K rocy1apCTBEHHOM
UTOroBOM arrectanum», «lMHTepakTuBHBIE (OPMBI MNOATOTOBKM K EI'D»,
«IToaroroBka k EI'D B koHTEeKcTe IM(PPOBON 00pa30BaTEIbHON CPENIBI»;

- TMPOBEIEHUE CEMUHAPOB M MNPAKTHKYMOB C LEJNbl0 (QOpMUPOBAHHUS
YMEHHUI U HAaBBIKOB, CIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBIIIOJIHEHUIO 3aJaHUi
NoNe 13-15, 17-19, 28, 24 -25, 29-34, 110 cneayomuM TeMam:

- «l'otoBumcs xk EI'D: 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX
peakuuii. CKOpOCTh XMMUYECKOUN peaKIuu U (PaKTOPbI, BIUSIONINE HA HEEN;

- «l'otoBumecs k EI'D: XapakTepHble XHMHUYECKHE CBOWCTBA H
CIIOCOOBI MOJYYEHHUS a30TCOAEPKAIIUX OPTAHNYECKUX COEANHEHHIIY;

- «l'otroBumcss k EI'D: buosorndeckn-BaxxHble OpPraHUYECKHE
COCIMHEHHUSY;

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

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

- «l'otoBumcss k EI'D: Pemenwe 3amady  BBICOKOTO  yPOBHS
CJIOKHOCTU;

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

MaTepHuaIoB.
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