OKTAOPBCKU MYHUIMIIAJIBHBIA 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
OKTAOpbCKHI MyHUIIMTIATBEHBINA OKPYT 8 0,8

OcHoBable pe3yibTaThl EI'D mo xumun B OKTAOPHCKOM MYHUIIMIIAIBHOM
okpyre B 2023 romy mnpeacraBieHbl Ha pucynke 1. B 2023 romy B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIAIUTETa HE ObLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

100
75
50

25 12,5 12,5

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:
BBITIOJTHEHHSI KOTOPBIX B OKTAOPHCKOM MYHHIIMIIAJIFHOM OKpYyTe HE MPEOoJIen
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHst — 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 MPeoA0JIeTIH MUHUMAaJIbHBIN TTOpOT

Yposenn
Ne cm?mnocna IIpoBepsiemble 3J1eMEHTbI KT® Kon

3alaHHuA coep:KaHUs/yMeHH K2C*
3agaHus

Yacrs 1
3aKOHOMEPHOCTH M3MEHEHUST XUMHUECKUX
CBOMCTB JIEMEHTOB U UX COSIUHEHUI MO
nepuogam u rpymnmnaM. Obmas
xapaktepuctuka Mmetaios IA-IITA rpynn B
CBSI3M ¢ WX mosioxkeHueM B [lepuognueckoit
cucTeMe XxuMuieckux snementon J[. 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 XUMHYECKHX 37eMeHToB J[. 1.
MeHnneneeBa u 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
DNeKTPOOTpUIIATENbHOCTh. CTETeHb
3 b OKHCJICHUS M BaJICHTHOCTh XUMHYECKHX 111,221 1.3.2.
9JIEMEHTOB
KoBaneHTHas XxuMudeckas CBs3b, €
Pa3HOBUIAHOCTH M MEXaHU3MbI 00pa30BaHUsI.
XapakTepUCTUKHU KOBAJICHTHOW CBSI3U
(TIoApHOCTH U 3HEPTHUs cBsi3M). FloHHas
4 b CBs13b. MeTaimimaeckas cBs3b. BogopomHas 222,242,243
CBsI3b. BemiecTBa MONIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. Tur
KPUCTAJUTMYECKON PEemIETKH. 3aBUCIMOCTD
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCKUX BEIIECTB.
5 b HomeHnknatypa HeOpraHU4eCKHUX
BEIIECTB(TPUBHAIbHAS U MEXTYHAPOIHAS)
Krnaccudukanus HeOpraHMIECKHUX BEIIECTB.
HomeHknatypa HEOpraHMueCKHUX BEIIECTB
(TpuBHaTBHAS W MEXAYHAPOIHAS).
XapaKTepHbIE XUMUYECKUE CBOMCTBA
HEOPTaHMUYECKUX BEIIECTB:— MPOCTHIX
7 I1 BEILECTB — METAJJIOB: IEIOYHbIX, 1.3.1,2.2.6,2.3.3
MIETOYHO3EMENbHBIX, MarHus, aTFOMUHUS,
MEPEXOHBIX METAILIOB (MEIH, INHKA, XpPOMa,
JKele3a);— MPOCTHIX BEIIECTB — HEMETAJIOB:
BOJO-POJa, FaJIOr€HOB, KUCIOPOAa, CEPBI,
aszoTa, pocdopa, yriepoaa, KpeMHHS;—

1.3.1,
133

131,226 21

21,22,

2.3,2.4,

2.5, 2.6,
2.7

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*

OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KHCJIOTHBIX;— OCHOBAaHHHN U aM(pOTEPHBIX
THAPOKCHIOB;— KHCIIOT;— COJIEH: CpEeIHUX,
KHUCJIBIX, OCHOBHBIX; KOMILIEKCHBIX (Ha
npuMepe ruapokcocoennnennii Al u Zn)

Kiraccudukaiys HeOpraHMIeCKUX BEIECTB.
HomeHknatypa HeopraHu4ecKux
BeIIeCTB(TPUBHATIBHAS U

MEXKAyHapOoIHast); XapaKTepHbIe XUMUUECKHE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB:—
MPOCTHIX BEIIECTB — METAJUIOB: HICIOYHBIX,
IET0YHO3EMETBHBIX, MATHUS, ATFOMUHUS,
MEPEXOIHBIX METAUIOB (MU, IMHKA, XPOMA,
JKeJie3a);— MPOCTHIX BEHIECTB — HEMETALIOB:
BOJIOPO/Ia, FAJIOTCHOB, KUCIOPO/a, CEPHI,
a3oTa, pocdopa, yriepoaa, KpeMHHUS;—
OKCHUJIOB: OCHOBHBIX, aM(DOTEPHBIX,
KHCJIOTHBIX;— OCHOBaHHUHN 1 aM(OTEPHBIX
THPOKCHIOB;— KUCIIOT;— COJICH: CPETHUX,
KHCITBIX, OCHOBHBIX; KOMILICKCHBIX (Ha
npuMepe ruapokcocoeauaenunit Al u Zn)

1.3.1,2.2.6,2.33,
24.3,2.4.4

21,22,

2.3,24,

2.5, 2.6,
2.7

BzanMocss3p HCOPraHNM4YCCKUX BCIICCTB

2.3.3,2.43

2.8

10

Kiaccudukanms opraHndecKux BEIIECTB.
HoMmeHknaTypa opraHM4eCKUX BEILECTB
(TpuBHaNIbHAS U MEKAYHAPOIHAS)

2.2.6

3.3

11

Teopus cTpoeHus OpraHUYEeCKuX
COEJMHEHUI: TOMOJIOTHS U U30MEPHS
(cTpyKTypHasi ¥ IPOCTPAHCTBEHHAS).
B3anMHoe BIMSHNE aTOMOB B MOJIEKYJaX.
Tunel cBA3€l B MOJIEKYJIaX OPraHUYECKHUX
BeriecTB. ['MOpuaM3ays aTOMHBIX
opbwuraneii yrnepona. Pamuka.
DYHKIMOHAJIBHAS TPyNna

121,222,223,
2.2.7

3.1,32

12

XapakTepHble XUMHIECKHE CBOWCTBA
YIJIEBOJOPO/IOB: AJIKAHOB, IUKJIOATKAHOB,
QJIIKEHOB, TUEHOB, AJIKMHOB, apOMaTHYECKUX
YIIIeBOJOPOI0B (O€H30I1a ¥ TOMOJIOTOB
6ensomna, ctuposia). OCHOBHBIE CITOCOOBI
MOJIyYEHUs YTIIEBOJOPOAOB (B 1aO0OpaTOpHH).
XapakTepHbIE XUMUYECKUE CBOMCTBA
Npe/IeNbHBIX 0JJHOATOMHBIX M MHOTOaTOMHBIX
CnMpTOB, (heHoNa. XapaKkTepHble XUMHUYECKHE
CBOMCTBA aJIbJIETUIOB, TIPENIEbHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3()UPOB.
OCHOBHBIE CTTOCOOBI TTOJTyYEHNUS
KHCJIOPOCOJIEPIKAIINX OPTaHNIECKUX
COEMHEHUH (B JJabopaTopu)

1.3.4,2.3.4,2.4.4,
25.1

3.4, 3.5,
3.6,4.1.7,
418

13

XapakTepHble XUMHIECKHE CBOWCTBA
a30TCOAEPKAIUX OPTaHUUECKUX
COEJMHEHUI: aMUHOB M aMUHOKHCIIOT.
Baxneiimme ciocoOsl HOTYYEeHNS aMHHOB 1
AMHUHOKHUCIIOT. BHoJorndecku BaXxHbIe
BEIIIECTBA: JKUPHI, YTIIEBOIBI (MOHOCAXAPHIBI,
JIICaxapuIbl, MOJMCAaXapuabl), OENKH

234

3.7,3.8

14

XapakTepHble XUMHUYECKHE CBOMCTBA
YIJIEBOJIOPO/IOB: AJIKAHOB, IUKJIOAJIKAHOB,
AJIKEHOB, TUEHOB, AJIKUHOB, ApOMATHYECKUX
YIIeBOIOPOAOB (OEH30a U TOMOJIOTOB
OeH3zona, crupoia). Baxueiue criocoosl

234,244

34,417
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Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

MOJIYYEHUS YTIIeBOJ0POA0B. MIOHHBIIH
(mpaBusio B.B. MapkoBHUKOBA) U
paauKanbHble MEXaHU3MbI peaKIui B
OpPraHu4yecKor XUMHUHU

15

XapakTepHble XMMUYECKHEe CBOUCTBA
MPEe/IeNbHBIX OJJHOATOMHBIX 1 MHOTOaTOMHBIX
CIHPTOB, PEHOINA, aJbAETHIOB, KapOOHOBBIX
KHCJIOT, CIIOKHBIX 3(upoB. Baxkneimue
CIOCOOBI MOTYYCHHUS KHCIOPOICOAEPKALTIX
OpraHUYeCcKNX COeAMHEHUHN

234

3.5, 3.6,
4.1.8

16

B3anMocBs3b yrieBoIopoaoB,
KHCJIOPOACOIEPIKAIINX U a30TCOACPIKAIINX
OpraHUYeCKHUX COCTUHEHUM

234,243

3.9

17

Knaccugukanust XUMHYSCKIX PEaKIUil B
HEOPraHMYECKON M OpraHuuecKod XMMUHU

2.2.8

14.1

18

CKOpOCTh peakiyy, e€ 3aBUCUMOCTb OT
pas3IMuHbIX (aKTOpOB

2.4.5

143

19

Peakumy OKHCIMTEIBHO-BOCCTAHOBUTEIIHHEIC

2.2.1,2.25

1.4.8.

20

DIIEKTPOIU3 PACIIIIABOB U PACTBOPOB (COJNEH,
esIouei, KUCJIOT)

1.1.3,2.25

1.4.9

21

I'unponus coneil. Cpena BOOHBIX pacTBOPOB:
KHUCJIasi, HeWTpaJibHasl, IIeT0YHAas

2.2.4

14.7

22

OO6paTtuMble 1 HEOOpPATUMBIE XUMITYECKUE
peakun. XUMUYIeCKOe paBHOBECHE.
CMerieHne paBHOBECHS ITOJT ACUCTBHEM
Pa3IHIHBIX (PaKTOPOB

2.4.5

1.4.4

23

OO6pariMble 1 HEOOpPATUMbIE XUMHIECKHUE
peakuy. XuMH4Ieckoe paBHOBecHe. Pacuérer
KOJINYECTBA BEI[ECTBA, MACCHI BEIIECTBA WU
00BEMa ra30B IO U3BECTHOMY KOJHUECTBY
BEILIECTBA, Macce Wi 00BEMY OJTHOTO U3
YYacTBYIOUINX B PEaKIMH BEIIECTB

111,252

1.4.4,
433

24

KauecTBeHHbIe pC€aKkI Ha HECOPTraHNUICCKUEC
BCIICCTBA U HOHBEI. KauectBennsie peaKkunn
OpPraHuv4eCKux CO€,I[I/IH€HI/II71

25.1

4.1.4,
415

25

[IpaBmna paboTsI B TabOpaTOpUH.
JlabopaTopHast mocya U 000pyAOBaHHUE.
[TpaBuna 6e3omacHOCTH IpH padboTe C
€/IKUMH, TOPIOYUMH ¥ TOKCUYHBIMH
BEIIIECTBAMH, CPEJICTBAMH OBITOBOI XHMHH.
HaydHble MeTO/BI MCCIIEI0OBaHUS
XMMHYECKHX BEIECTB U MPEBPaIleHHUH.
MerToabl pa3feneHus cMeceit U OUYHCTKH
BerecTB. [loHATHE O MeTamTypruu: oburue
cnoco0bI oJTy4YeHus: metauioB. Oorue
Hay4HbIE IPUHIUIBI XUMHUYECKOTO
MIPOM3BOJICTBA (HA MPUMEPE MPOMBIIIIIIEHHOTO
MOJTYYCHHS] aMMHAaKa, CEPHON KHCIIOTEI,
MeTaHoua). XUMHUYECKOe 3arpsisHeHHe
OKpY’Karollel cpebl U ero MociIeACTBUSL.
[TpupoHbIe HICTOYHNUKHU YTIEBOIOPOAOB, UX
nepepabotka. BeicokomonekysipHbie
coenuHEHUs. Peakiun moanMepu3ayuy u
noysmkoHaeHcanuu. Iloaumepsl.
[InacTMacchl, BOIOKHA, KAY4yKU

1.3.2,1.33,1.34,

2.2.4

411,
412,
421,
422,
423,
4.24,
425

26

PacuéThl ¢ NCIOJIb30BaHUEM TTOHITHN
«PacTBOPUMOCTBY, «MaCcCOBasl OIS
BEIIECTBA B PACTBOPE»

252

431

27

Pacuérs! TermioBoro s dexra (1o

2.5.2

4.3.4

4




Ne

3aJaHusA

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

TEPMOXUMHUYECKUM YPAaBHEHUSIM)

28

Pacuértel Macchl BelecTBa Uil 00nEMa ra3oB
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B
peakiuu BeulecTs. Pacuérel MaccoBoil uiu
00BEMHOM 0K BEIXO/1a IPOAYKTA PEaKIIH
OT TEOPETUYECKH BO3MOXKHOI0. PacuéTsl
MacCOBOM J0JH (MaccChl) XUMHYECKOTO
COCIUHECHHUS B CMECH

2.5.2

4.3.3,
4.3.8,
4.3.9

Yacrs 2

29

OKHCIINTENb U BOCCTAHOBHUTEb. Peakuuu
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC

233,243,244 2.8

33

YcraHoBNIeHNE MOJEKYISIPHON U
CTPYKTYPHO#H (pOpMYJI BEIIECTBA

2.5.2

4.3.7

34

Pacuérsl ¢ ucnonp3oBaHueM NOHATUH
«pacTBOPUMOCTbY, «MACCOBAasl I0JIA
BellleCTBa B pacTBOpe». PacuéTel Macchl
(06BéMma, KonUYecTBa BEIECTBA) MPOTYKTOB
PEaKIyu, ecIr OHO U3 BEIIECTB IAaHO B
n30bITKe (MMeeT mpuMecH). PacdéTer Macch
(00BéMa, KONMYIEeCTBA BEIIECTBA) IPOTYKTa
PEaKIHu, eCIH OTHO U3 BEIIECTB JaHO B BHIIE
pacTBopa C onpenenéHHON MaccoBOM onel
pacTBOpEHHOTO BemecTBa. PacuéTel
MaccOBOM J0MH (MacChl) XUMHYECKOTO
COEJIMHEHHS B CMECH

2.5.2

4.3.1,
4.3.5,
4.3.6,
4.3.9

0a3oBbIii — 60%, moBbeIIeHHBIN — 40%, BeIcOKUI — 10%.

MPOLEHT BbINOSHEHNA

Ha pucynke 2 mnpexacraBieHbl naHHble 10 3amaHusMm (%), ypoBeHb
BBIIIOJIHEHHSI KOTOPBIX HE IMPEOAOJIE] MUHUMAIbHBIM mopor. KpacHoW nmHuen
OTPaXEH MHMHHUMAJBHBIN IOPOI BBIIOJHEHUs I KaXIOTO YPOBHS CIIOXKHOCTH:

100
90
80
70
60

50
40
3
2
1

o O O

o““““‘|““|
2 3 4 5 10 11 13 17 18 19 20 21 25

26 27 28 7

W 5a308blit 22,2122,2122,2/22,2/33,3 33,3 33,3 33,3/22,2 44,4 33,3 22,2(22,2 22,2/ 44,4 0,00

NOBbILWEHHbI

BbICOKMI

8 9 12 14 15

16 22 23 24 29 33 34

16,6 27,7 22,2 22,2 11,1 16,6 11,1 11,1 38,8 11,1

Homepa 3agaHuit

0,00 3,70 0,00

Pucynok 2. 3aganusi, 1o KOTOPbIM YYaCTHUKHU HE MPEOA0IIEH

MHHUMAJIbHBIN [TIOPOT



AHaN3 pe3ynbTaTOB YYACTHUKOB U TUIIOB 3a/IaHUM, TONABIINX B IIEPEYCHb
(Tabn. 2, puc. 2), mokasaja, 4YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOEHBI JJIEMEHTHI COJEpKAaHMsS 3aJaHUs I[OBBIIIEHHOTO ypoBHS  Ne23
(OGpaTtumMblie 1 HEOOpATUMbIE XUMUYECKUE PEAKIIHH).

Taxke B XOle aHanu3a pe3yibTaTOB YYAaCTHUKOB M THIIOB 3aJaHUU,
MoMaBIIMX B mepeyeHb (Talia. 2, puc. 2), ObUIM BBISBICHBI CIEIYIOUIUE YACTHBIC
3aTPYIHEHUS YYACTHUKOB SK3aMEHA:

Boinonnenue 3aganus Ne2 tpeOyeT moHuMaHusi cMmbiciia [lepuoanyueckoro
3akoHa .M. MenaeneeBa M MCHOJNB30BAHUS €r0 JJIsl KAQUECTBEHHOIO aHAIN3a U
00OCHOBaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHUS aTOMOB, CBOWCTB
XUMUYECKUX DJIEMEHTOB W UX COEAUHEHUH, CHOPMHUPOBAHHOCTH YMEHHUS
ONPEAEATh BAJIEHTHOCTh XWUMHYECKOTO »JJIEMEHTA IO €ro IOJIOKECHUI0 B
IIepronnueckoi cucreme xumuueckux 3semeHToB .M. Menneneesa.

Brimmonnenne 3amanus Ned npenmnosiaraeT 3HaHUE TUIIOB KPUCTAIIMYECKUX
pPEIIETOK U BUIOB XUMHYECKUX CBsizeil. OOpaTuM TakyKe BHUMAHHUE U HA YPOBEHb
c(hOpPMHUPOBAHHOCTH YHUTATEIBCKOM TPAMOTHOCTH 3K3aMEHYEMBIX, BBIMOIHSIBIIUX
3TO 3ajgaHve. B ycrmoBuM 3amaHus yKazaHbl JIBa MPHU3HAKA, MO KOTOPBIM
HEO0OXOIMMO CJIeaTh MPAaBUWIbHBIN BEIOODP, OJHAKO HE BCE YYACTHUKH OOpATUIIU HA
3TO BHUMAaHHUE.

Pesynprarel BbIMOMHEHUSA 3amaHus  NeS TmoOKaszanu, 4YTO BBITYCKHUKHU
HEJI0OCTaTOYHO MPOYHO OBJIAJIEIN YMEHUSIMH KIacCU(PUIIUPOBATH HEOPTaHUYECKUE
BEIIECTBA.

[Ipu BemonHenuu 3amanuii No7, Ne sk3aMeHyeMbIM HEO0OXOAMMO OBLIO
IPUMEHNUTh 3HAHUS O CBOWCTBAX KOHKPETHBIX BEIIECTB, NPUHANICKAINMUX K
pa3HbBIM KJjlaccaMmM. JTO O03HAYaeT, YTO HEOOXOJAMMO YUYUTHIBATh KaK KHUCIOTHO-
OCHOBHBIE CBOMCTBa BEIIECTBA, TaK M €r0 CIOCOOHOCTH MPOSBISITH CBOMCTBA
OKHUCJIUTENSL UJIX BOCCTAHOBUTEIIS.

3ajaHusi, OpPUECHTUPOBAHHBIE HA NPOBEPKY 3HAHUS TEOPUU CTPOCHUS
oprannueckux BemectB  NelO, Nell, HemocTaTo4HO MPOYHO  YCBOEHBI
BBIITYCKHUKAMU C Pa3HbIM YpPOBHEM IIOATOTOBKM. Bpimonusas 3amanme Nell,
BBIIIYCKHUKH JIEMOHCTPUPOBAIM HE3HAHHWE MOHATHUS «TOMOJIOTM» U IYTAJIUCh B
TPUBUAIIBHBIX U CUCTEMATUYECKMUX HA3BAHUAX BEIIECTB.

OTpunaTenbHbI pe3yabTaT BHITOIHEHUS 3agaHusi Nel2 CBHAETENBCTBYET O
TOM, 4YTO OJJIEMEHTBl COJEp)KAaHUS Kypca OpPraHMYEeCKOW XHMHUU YCBOCHBI
BBIIIYCKHUKAMU  HECKOJIBKO XYK€, YEeM DJJIEMEHTBhl COJAEpKaHUS Kypca
HEOPraHUYECKOW XWUMHUH. [IpyM BBINOMHEHHM OTOrO 33aJaHUS IK3aMEHYEMBIM
HEOOXO0AMMO OBUIO TPUMEHUTh 3HAHHWS O CBOMCTBAX KOHKPETHBIX BEIIECTB,
MPUHAJJISKAIIMX K pa3HbIM KjaccaM. DTO O3HAa4YaeT, YTO HEOOXOIUMO YUYUTHIBAThH
CBOMCTBA BEIIECTB C TOYKH 3PEHUS HAIUYUS TOW WM WHOW (YyHKIIMOHAIHHOU
IpyNnbl WIM CBA3€d, HE IyTas, HAIPUMEP, PEAKUHH TAJIONCHAIKAHOB CO
CIIUPTOBBIM U BOJIHBIM PACTBOPOM IIEJIOYH.
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IIpn BeimonHeHuun 3agaHust Nel3  BBINYCKHUKH NPOJEMOHCTPUPOBAIN
HEJOCTATOYHYI0 M3YYEHHOCTh BOIIPOCA CBOMCTB a30TCOJAEPKAIMUX OPraHUYECKHUX
COEIMHEHUI, YTIIEBOJIOB.

Breimonuss 3aganue Nol4, BRINYCKHUKY ITyTaldd paguKaibl METUI U 3THIIL.

HenpaBuinbHO BBINOMHEHHOE 3aAaHue Nel5 ToBOpUT O HEAOCTATOYHOM
YpOBHE 3HAHUN CBONCTB KapOOKCUJIBHBIX U THUAPOKCHIBHBIX COCIUHEHUN U
croco0ax ux MOTyYeHUsI.

OTpuuarenbHblii pe3yabTaT BBINOJHEHUS 3a1aHusi Nel6 CBUAETENBCTBYET O
TOM, YTO SK3aMEHYEMbI€ HEIOCTATOYHO XOPOIIO OBJIAJICNIM HABBIKAMHU PEIICHUS
KOPOTKHUX F€HETUYECKUX IIEMOYEK MPEBPAIICHUN OPraHUYECKUX COCTUHEHHUIA.

Kak w B mnpounuioM Trofy, SK3aMeHyeMble TMOKa3ajiu Ooyiee HUBKUE
pe3yNbTaThl BBINOJHEHUS 3aJaHUi C MOPAIKOBBIMH HOoMmepamu 17, 18, 24, 25.
Onpenenénuple 3arpyaHeHust Bbi3Banu 3agaHust Nel7, Nel8, mnposepstoiue
chOpMUPOBAHHOCTh ~ YMEHUW  KJIACCUPUIMPOBATH  XMUMHUYECKHE  PEAKIUU
OPraHUYECKOM XHWMHUHU TIO PAa3IUYHBIM KJIACCU(PUKAITMOHHBIM TMPUHIUIIAM, B
KOTOPOM BBIITYCKHHUKH, BEPOSITHO, HE YYHUTBHIBAIM HEOOPATUMOCTh peaKIuil
TOPEHUSL.

Pesynprarel  pemenus 3agad Nel9, Ne2(0, Ne2l moka3zaim, 4YTO
HK3aMEHYEMBbIMH HEIOCTAaTOYHO YCIEIIHO YCBOEHBI CIEAYIOIIUE SIEMEHTHI
COJIEp)KaHMS: OKHCIUTEIb M BOCCTAHOBHUTENb, OKHCJIEHHE U BOCCTAHOBIICHUE,
ANEKTPOJIHN3, TUAPOIU3.

Bemonnenne 3ananusa Ne22 mpennonara€T yMEHUE BBITOIHATH PACUEThl IO
YPaBHEHUSIM PAaBHOBECHBIX PEAKIUN.

Pemas 3aganue No24, mMHOrue BBIMTYCKHMKM IMOKa3ajdud HE3HAHHE CBOMCTB
METaJIOB.

Bemonnss 3amanme No25, BBINYCKHHKHA TIOKa3aluW cjia0ble 3HAHHUS 10
MPUMEHEHHUIO OPTAaHUYECKUX BEIIECTB, UTO TOBOPUT O HE3HAHUU OOIMUX HAYYHBIX
MPUHIUIIOB XUMUYECKOTO MPOU3BOJCTBA, B YACTHOCTH allETWJICHA U CIOXXHBIX
a(upoB.

Pe3ynbTaThl penieHus pacu€THBIX 3a7a4 0a30BOT0 YPOBHS CIOKHOCTH Ne26,
No27, No28 moka3bIBatOT, YTO 3K3aMEHYEMbIE HE OBJIAJCIM YMEHHUSIMU BBIIIOJTHATH
pacu€rbl TermnoBoro 3¢d@dexra (M0 TEPMOXMMUYECKUM YpPAaBHEHHSIM), MPUMEHSTH
MOHSTHE «MaccoBasi J0JI1 BEIIECTBA B PAaCTBOPE» M YUUTHIBATh COOTHOILECHUE
BEII[ECTB, YYACTBYIOIIMX B peakiuu. JTU 0a30Bble YMEHHS BO B3aWMOCBS3U
HE00XOAMMO MPUMEHUTH MPU PELUICHUH 3a/1a4 BHICOKOTO YPOBHS CIOKHOCTH Ne33,
No34 B yacTu 2.

3agaHuss 4YacTM 2 C Pa3BEPHYTHIM OTBETOM UMEIOT CBOEH IEJIbIO
nuddepeHnpanuio Hanbosiee MOATOTOBICHHBIX OOYYarONIUXCS M UMEIOT CaMylo
BBICOKYIO TU(DPEpEeHIMPYIONTYI0 CIIOCOOHOCTh. BBIMOTHUTH 3aMaHre BBICOKOTO
YPOBHSI CIIO)KHOCTM Ha MAaKCUMAaJbHBIM Oamin ynaérca ToJIbKO HauOoliee
MOTOTOBJICHHBIM OOYYaIOMIMMCS, Y KOTOPBIX HApSIy C XOPOIIeH XUMHYECKOU

7



HOJIFOTOBKOM XOpOIIO CPOPMUPOBAHA MATEMATUYECKASI TPAMOTHOCTb.

3amanne Ne29 ycnemHo BBITOJHHWIM TOJBKO T€ BBITYCKHUKH, KOTOpPBIE
IPOJAEMOHCTPUPOBAJIN BJIAJCHUE TAaKUMHU YMEHHUSIMH, KakK: MPaBUJIbHO BbIOpaTh
pearupyrommue BEILECTBA, MIOHUMATh CYILLHOCTh OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUN.

Bemmonnenue 3amanus Ne33 Hapsly C HECIOKHBIMM MaTE€MaTHYECKUMH
pacuétamMu TpeOOBAIO YCTAaHOBJIEHUS XUMHUYECKOTO CTPOCHHSI OpPraHHYECKOro
BEILECTBA 10 ONHUCAHUIO €T0 HEKOTOPBIX XUMUYECKHUX CBOMCTB.

[Ipu pemennn 3amanus Ne34 TpeOoBajgoCh MPUMEHUTH MEXIPEIMETHBIE
YMEHUS N0 BBISBICHUID MAaTEMaTUYECKOM 3aBHCHMOCTA MEXAY 3aJaHHBIMU
(U3NYECKUMU BEIUYMHAMU M COCTABJICHHUIO MAaTEMAaTUYECKOTO YpPaBHEHUS IS
MOMCKA HEU3BECTHOW BEJINYUHBI.

JInarnocruyeckasi padora

B mensx nmoaroTroBkuM 0OyYaromIMXCS W IEJAaroruuyeckoro cooOIiecTBa K
cllaye roCyJJapCTBEHHOI UTOrOBOM aTTecTaluy Mo 00pa3oBaTeIbHBIM IIPOrpaMMaM
cpennero obmero oOpazoBanus B Ilpumopckom kpae B 2023 romy PI'BHY
«DenepanbHbIN WHCTUTYT [I€1arOruYeCcKux U3MEPEHUI» IIPOBEII
JUAarHOCTUYECKYI0 paboTy 1O XUMUM Ha TeppuTopun JambHEBOCTOYHOIO
dbenepalibHOTO OKpyTa.

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

Tabnuua 3. KonmuuectBo yyactHukoB [P o xumun

ATE KonunuectBo yuactHukos EI'D % ot 0011I€er0 yncia
0 y9eOHOMY TIpEeIMETY YYaCTHHUKOB B PETHOHE
OKTs0pbCKUI MyHULINIAIBHBIA OKPYT 12 1,4

Ha pucynke 3 mpencTtaBieHbI OCHOBHBIC pe3ynbTarhl /[P mo xumwm B
OxT1sa0pbrckoM MyHULIUNATEHOM OKpyre. B 2023 rogy B OO myHUIIUNIATUTETa HE
OBLJIIO BBIITYCKHUKOB, HAOPABIIMX MaKCUMAaJIbHBIN Oal.

100
80
60 50

40

20

0

H He 3a4TeHO 3a4TeHO < 80% oT max

Pucynox 3. OcHoBHbI€e pe3ynbrathl J[P no xumuu
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Ha pucynke 4 mnpencraBiieHO paclpeeieHle MNepBUYHbIX 0ajoB 10
MYHULUIATUTETY MO KOJIMYECTBY YHYACTHUKOB.

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

11 12 13 14 15 16

17 18

Pucynox 4. Pacnpenenenue nepBUYHBIX 0AJIOB 110 XUMUHU

19 20 21

B tabnuue 4 npencraBieHbl 3aJaHUs [0 XUMHUHU, B3BEHICHHBIM MPOIEHT
BBITIOJIHEHUST KOTOPbIX B OKTSIOpPbCKOM MYHHUIIMIIATBHOM OKpYre HE MpeojoJel
MUHHAMAJIbHYIO TpaHWIy (MMPUMEPHBIM YPOBEHH BBITOJHCHHS 3aaHUs 0a30BOTO
ypoBHst — 60-90%, noBsimieHHOTO YpoBHS — 40-60%, BhicOKOTO ypoBHS — 10-20%).
Tak kak pesynapTar 1o 3agaHusM Nell (II) u Nel2 (B) mpexacrtaBieH B
CyMMapHOM BHJIE, TO MHHHMAJIbHBIA TOPOT BBINOJHEHUS I JTaHHBIX
00BEIMHEHHBIX 3aJaHNi B3AT Kak BeIcOKHi — 10%.

Ta6J'II/II_Ia 4. 3a,Z[aHI/IH 10 XUMHH, 110 KOTOPBIM BBIITYCKHHKH

HC MMPCOaO0JICIIN MUHHUMAaIbHBIN mopor

w =
E| ESE
< QS £ Kon
=S - ; s IIpoBepsieMble 3/1eMeHTHI COlePKAHNS/yMEHUS K3C KT
2] e =
21”357
Yacts 1
CtpoeHne 3IeKTPOHHBIX 000I09EeK aTOMOB JIEMEHTOB TIEPBBIX 111 1.2.1,
1 B YeThIPEX IEPUOJIOB: S-, P- U d-DJICMEHTHI. 231
DrekTpoHHas KoHpuUrypaiws atoma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI XUMUYIECKUX CBOMCTB 2JIEMEHTOB U UX 1.2.1, 1.2.3,
COCIMHEHUH 110 epHoiaM | IpyTIam. 1.2.2, 241,
O0mas xapakrepuctuka MetaiuioB IA—IIIA rpynm B cBsi3u ¢ ux 1.2.3, 2.3.1
moyoxeHneM B [leproandeckoil cHCTEME XUMUYECKHAX SIIEMEHTOB 1.24
J.1. MenzneneeBa 1 0COOCHHOCTSMH CTPOSHUS HX aTOMOB.
2 b XapakTeprcTHKa IepexoTHBIX IIEMEHTOB — ME/IH, [INHKA, XpoMa,
JxKeJe3a — 110 MX IOJI0KeHUIo B [leproandeckoii cucteMe XUMHUIeCKUX
anemenToB J.J. MeHeneeBa 1 0COOEHHOCTSIM CTPOCHHS UX aTOMOB.
Oom1as xapaktepuctrka HemetaiioB [VA—VIIA rpynm B ¢Bs3U C UX
noJioxxeHueM B [leprondeckoil cucTeMe XMMUYECKHX AIEMEHTOB
J.W. MenpaeneeBa 1 0COOCHHOCTSIMH CTPOEHHSI UX aTOMOB
3 5 DNeKTPOOTpUIATeIbHOCTh. CTETIeHb OKUCIICHHS U BaJICHTHOCTh 132 1.1.1,
XUMHUYECKHX DJIEMEHTOB 2.2.1
KoBanenTHast xumudeckast CBsi3b, €€ pa3HOBUIHOCTH M MEXAHU3MBI 1.3.1, 2.2.2,
oOpazoBaHus. XapaKTePUCTUKH KOBAJIEHTHON CBsI3H (MOJISIPHOCTD U 1.3.3 24.2,
4 B sHeprus cBs3u). MloHHas cBs3b. MeTannudeckast cBsi3b. BomopoaHast 24.3
CBSI3b.
BermecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. Tun
KPHUCTaJUIMUECKOH penéTKU. 3aBUCHMOCTb CBOMCTB BEIIECTB OT UX
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® =
=| 25 E
S| 882 n / Koz KT
=, SE¢E poBepsieMble 3J1eMEeHThI coJep:KaHus1/yMeHUsl KDC
] & =
21”357
COCTaBa M CTPOCHHS
Teopus CTpoeHUS OpraHUYECKUX COSIUHEHIA: ToMOJorusg 1 m3omepus | 3.1, 3.2 1.2.1,
(cTpykTypHast ¥ IpOCTpaHCTBEHHAs ). B3anMHOe BIHsSIHHE aTOMOB B 2.2.2,
6 b MOJIEKyJIax. 2.2.3,
Tune! cBsi3ell B MOJIEKYIaX OpraHMYECKHX BemecTB. | nopuan3amus 2.2.7
aTOMHBIX opOuTaned yriaeposaa. Pagukan. @yHKIMOHANBHAS rpynia
XapakTepHble XUMUYECKUE CBOMCTBA YTIEBOAOPOIOB: aJIKaHOB, 3.4, 3.5, 1.3.4,
[UKJIOAJIKAHOB, AIKCHOB, JICHOB, AJIKHOB, apOMAaTHYCCKUX yrieBomao- | 3.6, 4.1.7, 2.3.4,
poIoB (OeH30I51a ¥ TOMOJIOTOB OEH30J1a, CTUPOJIA). 4.1.8 244,
OCHOBHBIE CIIOCOOBI TIOJTyYEHUS! YIIIEBOJIOPOAOB (B 1a0OpaToOpHn). 25.1
7 n XapakTepHble XHMHYECKUE CBOWCTBA MPEIENIbHBIX OJHOATOMHBIX U
MHOT'0aTOMHBIX CIIUPTOB, (heHoa.
XapakTepHble XUMUYECKHE CBONCTBA aJIbIETHUI0B, IIPEICIBHBIX
KapOOHOBBIX KHCIIOT, CIIOKHBIX 3()UPOB.
OCHOBHBIE CTTOCOOBI TIOJTyYEHHUS KHCIOPOCOAEPKAINX OPTaHUIECKUX
coeIMHEHUH (B 1TaOOpaTOPHH)
XapakTepHble XUMAYECKHE CBOMCTBA a30TCOAEPKAIKX oprannmdecknx | 3.7, 3.8 2.34
COCAMHEHUIl: aMMHOB ¥ aMHHOKHCIIOT. BaxkHelme criocoOs!
8 b MOJTy4eHHS] aMUHOB ¥ aMHHOKHCIIOT.
Bronorndecky BaykKHbIE BELIECTBA: )KUPBI, YIIIEBObI (MOHOCAXaPUIBI,
Jicaxapu/ibl, OJIMcaxapuapl), OeIKu
XapakTepHble XMMUYECKHEe CBOUCTBA YIIIEBOAOPOAOB: aJIKAaHOB, 34,417 2.3.4,
LIMKJIOAJIKAHOB, aJIKEHOB, IUEHOB, aJJKNHOB, apOMaTHYECKUX 24.4
9 I yIIIeBOJ0po10B (OeH30I1a ¥ TOMOJIOTOB OSH30I1a, CTHPOJIA).
Bakneiimire crioco0b! MOTy4eHUs YTIIeBOA0POA0B. MoHHEIH (TIpaBuiio
B.B. MapkoBHHKOBA) U paIUKaTbHBIC MEXaHU3MbI PEaKIHi
B OPTaHWYECKOH XUMHHU
Yacts 2
13 I B I YcraHoBIIEHHE MOJIEKYJISIPHOM U CTPYKTYpHOI1 hopMylJ1 BenecTBa I 4.3.7 I 2.5.2

Ha pucynke 5 mnpencraBiacHsl naHHble 1o 3amganusMm (%), ypoBeHb
BBINOJIHEHUSL KOTOPBIX HE NIPEOAOJIE]] MUHUMAIBHBIN mopor. KpacHou nmHuen
OTPaXEH MHUHUMAJIBHBIM MOPOT BBITIOJHECHUS ISl KKIOTO YPOBHS CJIOKHOCTH:
0a3oBbIii — 60%, moBbeIIeHHBIN — 40%, BeIcOKUI — 10%.

100
90
oS 80
I 70
? 60 — —
§ 50
= 40
o 30
£ 20
& 10
S 0
=%
[ 1 2 3 4 6 8 7 9 13
M ba3oBbii 25,00 58,00 41,00 41,00 41,00 58,00

NOBbIWEHHbIN 30,20 14,00
BbICOKUI 8,00

Homepa 3agaHuii

Pucynok 5. 3agaHus, 10 KOTOPbIM yYaCTHUKH HE MPEOAOIIENH
MHWHUMAJIbHBIN [TIOPOT
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AHanu3 pe3yabTaToB YYaCTHUKOB U TUIIOB 33JIaHU, TTOMABIINX B IEPEUYCHb
(Tabm. 4, puc. 5), mokas3aj, 9YTO YYaCTHUKHU HE MPEOI0JIETI MUHUMATBHBINA TIOPOT B
neBsatd u3 13 3amanuit JIP. Huxe B Tabmuie 5 mpeacTaBieH coaep)KaTelIbHBIN

aHanu3 3aaanuil J1P.

Ta6muma 5. CoaeprkaTenbHbIM aHAIU3 BBITIOTHEHU 3adanuii [P mo xumuun

KpaTtkas xapakTrepucTuka

OcHoOBHBIE 3aTPy/IHEeHUS

Bo3Mo:kHBIE NMPpUYINHbI

TpeOyeT 3HaHUI O CTPOCHUH aToMa.

9K3aMEHYEMbIe HE y4Id, 4YTO B
3amaHul  OBUT 3aJaH BOMPOC O
KaTHOHAX, a HE O DJIEMEHTE.

3aJaHus yyacTHukoB JIP 3aTpydHeHUi
unghopmayus no KaxicooOMy 3a0aHUI0 ¢ KpAmKUM OMmeenom
3aganne 1. Jlamnoe 3amanwe | [lpm BeImonmHEHWM 53Toro 3amanus | [lyTaroT mOHATHA

3aganme 2. 3aKOHOMEPHOCTH
H3MEHEHHS XHMHYECKHX CBOMCTB
3JIEMEHTOB M HX COE€IWHEHUH II0
NepUoJaM U rpymnmnam.

VYyamuecst pacnonarajiy 3JI€MEHTBI
HE B IOPAJIKE YMCHBIICHHUSA, a B
HOPSAJIKE YBEJIUYECHHUS CBOKUCTB.

HeBHuMarenbHOCTh npu
MPOYTEHUH 3a/1aHHS

3aganume 3. 3anmanue TpebyeT
3HAHUM O CTENEHAX OKHMCIICHUS
9IICMEHTOB, OMNpEJCICHHE WX IO
Tabauie MeHeneena.

IIpu BbIMONAHEHHMM 3amaHus 3
HEKOTOphIE Y4alllhecs HCIbITaIH
TPYIHOCTH  TPH  BBIIOJIHEHUH

MAaTEMATHUICCKUX PACUYCTOB

Crna0ble BEIYUCIUTENLHBIE HABLIKH

3aganme 4. 3amaHue HaIPaBICHO

HpI/I BBINIOJTHCHHUH 3aJlaHUS MHOI'HC

HeBHuMarensHOCTb IIpU

FOMOJIOTUYCCKUM  psAJAOM W HE

Ha 3HAaHWC THUIOB XWUMHUYCCKUX | ydallUeCA HE yuin MPOYTCHUU 3aJaHU
cBsI3ei u KPUCTAIJIMYECKUX | JBOMCTBEHHOCTh AAHHOTO BOIpOCaA.
peLeTok W, coOTBeTCTBEHHO, BHIOHWpAITH

BELIECTBA,  YYHUTHIBAs  TOJIbKO

PELIETKY WJIH TOJIBKO THII CBSI3U.
3apanme 5. 3aganue HanpasieHo | [lpu BBIIIOJIHEHUHU nmagHoTo | CrnaOple MeTampenMeTHBIC HABBIKH
Ha 3HaHUE KIaccu(UKaIy | 3aJaHAg  HEKOTOpble  ydammecs | (aHamms, KIaccu(uKanus,
OpraHUYeCKUX COCTUHEHHM. MOKa3aiu HE3HaHHE | COMOCTaBJICHHUE)

(yHKIIMOHATIBHBIX rpynmn

OpraHuYeCcKUX COEAMHEHUH.
3ananme 6. 3amanue HampasineHo | [Ipu  BemmonHeHuu 3aganus He | Cmabbie mnpeamerHeie YVY]I, He
Ha 3HAHME TOHATHH TOMOJIOTHM U yuiiu, qTO ApoOMaTHYCCKUE OTpa6OTaHLI DJICMECHTHBI
HU30MEPLI B OpFaHHHeCKOﬁ XUMHUH. aAJIbJACTUABI SABIAIKOTCA OTACIbHBIM COZCPIKAHUA: TOMOJIOTU U U30MEPBI

B OPTaHMYECKOM XUMHUH.

Ha TPOBEPKY 3HaHWH XMMHYECKHX
CBOMCTB KHCJIOPOACOAEpKAIIUX
OpPraHUYeCKUX COCTMHEHUH.

MpeBpalieHuu OAHUX XUMHUYCCKHUX
BCLICCTB B Apyrue.

SIBJISIFOTCSI MPEJCTaBUTEIIMHI
MPEJCTbHBIX ANbICTHIOB.
3apanme 7. 3aganue HanpasieHo | HesepHo MPUMEHUIIN 3HaHusA | HemocraTodHoe 3HaHHE CBOMCTB
Ha CpaBHEHHE CBOWCTB | CBOMWCTB OpPTaHUYECKHUX | OPTaHMYECKUX COCIUHCHHM.
YTICBOIOPOAOB H | COeIMHEHHH.
KHCJIOPOICOIEPIKAIITUX
OpPraHUYECKHUX COCTUHCHHUH.
3ananme 8. HanmpaBneno Ha 3Hanue | HeepHo — mpumenwnu — 3HaHus | [Ipu BBIMOJHEHWH 3TOTO 3aJlaHUS
CBOWMCTB aMUHOB. CBOWCTB a30TCOJIEPKAIINX | BBITYCKHUKH MoKa3ajiu
OpTaHUYECKHUX COSTUHECHHM. HEJIOCTATOYHOE 3HAHHME CBOWCTB
a30TCOJIEPXKAINX  OPTaHUYECKUX
COEJIMHEHUH.
3ananme 9. 3amanme TpebOyer | OmmOKu JIOTTYIIICHBI B | DK3aMeHyeMbIe HEJI0CTATOYHO
3HaHME CBOMCTB BCEX KJACCOB | MPEBPAIIEHUU OJHWUX XUMHUYECKUX | 3HAIOT CBOHCTBA apOMaTHYECKHX
YTJEBOIOPOIOB. BELIECTB B IpYyTHeE. YIJIEBOJOPOJIOB, a TAKXKE YCIOBHUS
[IPOBEJICHUS HEKOTOPBIX
XUMHUUYECKHUX PEeaKIMi.
3aganmne 10. 3ananue HampaeieHo | OmmOKu JTOTYILIEHBI B | HegocTtaTounoe 3HaHHE CBOMCTB

CIIUPTOB U Kap6OHOBLIX KHUCJIOT, a

TaK)Ke HE Yy4IH HampaBlieHUE
peakiuu B 3aBUCHMOCTH  OT
KaTaIn3aTopa.
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Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE NPUYNHBI

3ajaHus y4acTHUKOB /[P 3aTpyAHeHU
3aganme 11. Hanpasneno Ha | OmmOku JIOITYIIIEHEI npy | YYeHHUKH MOKa3alu HeOCTaTOYHbIE
MIPOBEPKY 3HAaHUIl TEHETHYEeCKOH | MpeBpallleHUH BELIECTB. 3HaHUS [0 OPTaHUYECKOM XUMHUU.

CBSI3U MEXJAY YIJIeBOJOPOAAMU U
KHUCIIOPOACOAEPKAIUMU
OpraHNYeCKUMH COETMHEHUSIMHU.
UHGOpMAYUA NO KANCOOMY 3A0AHUIO C PAZGEPHYMbBIM OMBENOM
3aganue 12. 3amanue BbICOKOro | OmmOku JIOTTYIIEHBI npu | YUEHUKH MMOKa3alu HeTOCTaTOUHbIE
YPOBHSI CIIOKHOCTH HAIIPABJICHO Ha | MPEBPAIICHUN BEIIECTB. 3HAHUS [0 OPTaHUIECKON XFMHUH.
3HAaHHE CBOWMCTB BCEX KIIACCOB
OpPraHMYeCKUX COSAUHEHUH.

3aganme 13. PacuerHas 3agaua Ha | OmmoOKu JIOTTYILIEHbI Ipy | YUEHUKHU [T0KA3aJIU HENOCTATOYHbIE
BEIBOJ (OPMYJBI OPTaHWYIECKOTO | BBIMOJHEHWW PACYETOB IO JAHHBIM | 3HAHUS 110 BBIIOJHEHHIO PAcUETOB
COEIMHEHUS 1o MPOAYKTaM | 3a/1adu. 0 JaHHBIM 3aJadd, HEyMEHHE
TOpEeHMUsL. COCTABJIATh CTPYKTYPHYIO (POPMYITY

110 BEIBCJICHHOC MOﬂeKyﬂHpHOﬁ.

BbiBoabI M pekoMeHAALIMHT

AHanu3 MaTepua’soB TPOBENCHMS OLEHOYHBIX MPOLEIyp IOKa3al
NIEPEUYEHb DIIEMEHTOB COJEpKaHUsl / YMEHUI U BHUJIOB JESITEIBHOCTH, YCBOCHUE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B 1[€JIOM MOXKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaTh  W3y4YeHHBIC  BEIIECTBA IO  TPUBHAIBHOW  WIIH
MEKIYHApOJHOW HOMEHKJIIATYpE.

2. Ompenenars/knaccuPUIUPOBaTh: BaJCHTHOCTh, CTEMEHb OKHUCICHUS
XUMHYECKHUX 3JIEMEHTOB, 3apsA/bl HOHOB, XapakKTep CpeAbl BOAHBIX PacTBOPOB
BEIIECTB; OKHUCJIUTEIb M BOCCTAHOBHUTEJb;, MPUHAIICIKHOCTh BEIIECTB K
Pa3JIMYHBIM KJlacCaM HEOPTaHUYECKUX U OPTaHWUYECKUX COCTMHECHUH.

3. XapakrTepuszoBaTh: S-, P- u d-2JIEMEHTHI MO UX T[OJOXECHUIO B
Ilepuonnueckoni cucreme J[.MI. MenneneeBa; CyImIHOCTh H3YYEHHBIX BHJIOB
XUMHYECKUX PEAKIHI: AJIEKTPOIUTUUECKON TUCCOIMAIlUA, HOHHOTO OOMEHa.

4. TIpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHSIM.

5. OOyuaromuecs MOHUMAIOT CMBIC] TaKUX BA)KHEUIIMX TMOHITHUM, Kak
TUAPOJINA3 U JEKTPOU3 (BBIAEISAIOT UX XapaKTepHbIE MPU3HAKH).

AHanu3 MarepuasoB MPOBEACHUS OLICHOYHBIX MPOLEAYp MOKa3zal NepeyeHb
AIIEMEHTOB COJEpkKaHMUsl / YMEHUH U BHUJIOB JEATEIBHOCTH, YCBOCHHE KOTOPBIX
BCEMH IIKOJIbHUKAMU PETUOHA, IIKOJIbHUKAMH C Pa3HbIM YPOBHEM IOJTOTOBKU
HEJb3d CYUTATh JOCTATOUYHbBIM:

1. HaspiBaThb BHUJ XHMHUYECKHUX CBSI3€M B COCAUHCHHUSX U THII
KPHUCTAJUIMYECKOW PEMIETKHU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
Y U30MEPBHI.

2. KmaccupumupoBarh XUMHUYECKHE pPEAKIUM B HEOPTaHUYECKOW W
OpraHMYeCcKOW XUMHH (IT0 BCEM M3BECTHBIM KIACCU(PUKAIMOHHBIM MPUZHAKAM ).

3. XapakTepu3oBaTh O0IIME XUMHUYECKUE CBOWCTBA MPOCTHIX BEUIECTB —

MCTAJIJIOB U HCEMCTAJIIIOB, O6H_II/I€ XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
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HEOPraHWYECKUX COEIUHEHUHN, CBOICTBA OTAEJNBHBIX NPEACTABUTEIEH OSTHUX
KJIaCCOB; CTPOEHHE W XHUMHUYECKHUE CBOICTBA M3YUYEHHBIX OPraHHUYECKUX
COCIMHECHU.

4. OOBACHATH 3aBUCUMOCTh CBOWCTB XUMHYECKHUX DJJIEMEHTOB U UX
COCIMHEHWU OT MNoJIo)KeHust diemeHTta B Ilepuoamueckon cucreme JI.M.
MenpeneeBa; nOpupoay  XUMHUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOW,
METaJUIMYECKOM, BOJOPOJIHOM); 3aBUCUMOCTH CBOMCTB HEOPraHMYECKUX U
OpPraHMYeCKHX BEIIECTB OT HMX COCTaBa M CTPOCHUS; BIMSHUE Pa3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUUYECKOW pEakIuM U Ha CMEIICHHE XMMHUYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/POBOIUTH HKCIIEPUMEHT o MOJIYYCHUIO u
pPAacIliO3HaBAaHUIO BAXXKHEUIIUX HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHUH C
y4€TOM MPUOOPETEHHBIX 3HAHUH O MpaBHiax 6€30MacHOM paboThHI C BEIIECTBAMU B
71a060paTOpUu U B OBITY; BEIYUCICHUS 110 XUMHUECKUM (HOpMysiaM U YpaBHEHHUSIM.

Ha ocHOBe BBISBICHHBIX TUMUYHBIX 3aTPyAHEHUH U OMIMOOK OBLIN
chOpMyIUPOBAHBI CIEAYIONINE APECHBIC PEKOMEHIAITNH.

PexoMeHIanMd 10 COBEPHICHCTBOBAHUIO IMPENOJABAHUS XMMHUHU ISl BCeX
00y4arImmnxcs

a) YuurejasiM, METOANYECKUM 00beAMHEHUSIM yUuTeael

[{enenanpaBnenHas paboTa 1Mo GOPMUPOBAHUIO YMEHUN:

- BBIJCIIATH B YCIIOBUM 3aJ1aHUS TJIaBHOE;

- YCTaHaBJIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3U MEXAY OTIEIbHBIMU
AJIEMEHTaMU COJIep>KaHUsl, B OCOOCHHOCTH B3aMMOCBSI3b COCTaBa, CTPOCHUS U
CBOMCTB BCIICCTB;

- BHHUMATEJIbHO aHAJIM3UPOBATH YCIOBUS 3aJaHUs M BBIOMPATh aJ€KBaTHYIO
IIOCJIEIOBATENBHOCTD JIEMCTBUM.

Otu ymeHus: GOpMUPYIOTCS CUCTEMAaTHYECKHM Ha MPOTSHKEHUU BCETO ITUKIIA
00y4eHHUs XUMHUH MIPAKTUUECKU Ha KaXIOM YPOKE.

OnHoit n3 BaxHEHIMX (PYHKIIUN YUUTENS HAa HAa4YaJIbHOM 3Tare MOATOTOBKU
SBJIIETCSI PA3bICHEHHE OOYYarolMMCs MPUHIUMIIOB 0TOOpa M moctpoeHuss KNUM.
Jns TmpaBUIIBHOTO TOHUMAaHUs TPeOOBaHUN, TNPEABSIBISIEMBIX K YPOBHIO
IIOATOTOBKHU BBIITYCKHUKOB IO XUMHUH, YUYUTENb JOJKEH HE TOJBKO MUMETh YETKHUE
MPEJICTABJICHUST O TMpUMEpPAX 3aJaHUi, BKJIIOUYCHHBIX B JIEMOHCTPAILMOHHBIN
BapUAHT TEKYIIEro roja, HO U ObITh 3HAKOM C COJEpKaHHEeM Koaudukaropa u
cnenudukarmn KUM EI'D mo Xumuu, BaKHEWIIIEH COCTaBIISIONIEH KOTOPOM
SBJISIETCS OOOOIECHHBIM IJIaH SK3aMEHAIMOHHOTO BapuaHTa. VIMEHHO He3HaHue
CoJlepKaHNe JaHHOTO JIOKYMEHTa SBIISETCSA OJHHMM W3 OCHOBHBIX (DaKTOPOB,
MEIIAIOMINX TMOJHOLEHHOMY IUIAHUPOBAHUIO TPOIECCA MOJATOTOBKH K JK3aMEHY
KaK JUisl y4yuTens, Tak W Juisl oOydatouxcs. Pesymbratet EI'D 2023 T
MIPOJIEMOHCTPUPOBATIM TPOOJIEMBI B TOJATOTOBKE BBIITYCKHUKOB, OOYCIIOBJIEHHBIE
MAaKCHUMaJIbHOW OPUEHTAIIMEN MHOTUX W3 HHUX JIMIIb HA AJIEMEHTHI COAEPKaHUS U
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YMEHHUSI, KOHTPOJIb KOTOPBIX MPEIyCMOTPEH 3aJaHUSMHU JAEMOHCTPALMOHHOIO
BapuanTa. [lokazaTenbHO, YTO MJI1 NPABUIBLHOIO MOHMMAaHUS HA3HAYEHUSI 3TOTO
JIOKyMEHTa €XEroJlHo B HEro BKJIOYaeTcs cuenyromas ¢pasza: «llpu
O3HAKOMJICHUU C JIEMOHCTPAIIMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIbHBIX
MarepuasioB EI'D cienyeT uMeTh B BHUIY, UTO 3aJaHusl, BKIFOUEHHBIE B HErO, HE
OXBaThIBAIOT BCEX OJJIEMEHTOB COJIEPKaHUs, KOTOpble OYIyT NPOBEPATHCS C
nomo1bto BapuantoB KM B 2023 r.»

OOyuasi IIKOJBHUKOB TMpUeMaM paboThl C Pa3JIUYHBIMU  TUIIAMU
KOHTPOJMPYIOIIUX 3aJaHui (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEOOXOIMMO NTOOMBATHCA TTOHMMAHHS TOTO, YTO YCIIEITHOE BBIMOJHEHUE JIF000TO
3aJlaHdsl HEBO3MOKHO 0€3 TIATEeIhHOTO aHajiu3a ero YCJIOBUS W BbIOOpa
aJICKBAaTHOM IIOCIIECIOBATENBRHOCTH ACUCTBUM. Ha KaxkIoMm 3Tare nOATOTOBKH K
’K3aMEeHy HEOOXOJIMMO pa3BHBATh HABBIKM CMBICIIOBOTO YTEHUS, CTAaBUTH MeEpe
oOyyJaromuMucs NpoOJIEeMHbIE BOMPOCHI U MpeajiaraTh HECTaHJApPTHBIC 3aJaHMUS,
KOTOpbIE OYIyT CHOCOOCTBOBAaTh AKTUBU3AIMU MBICIUTEIBHBIX TPOILIECCOB U
noOyXJ1aTh K aKTUBHOMY IOHMCKY pelleHus. BaxkHo He mpenjiaraTh Y4YEHUKY
TOTOBBIM aJITOPUTM, a MPUBETCTBOBATH COOCTBEHHYIO MOMCKOBYIO JESTEILHOCTH
y4Yallerocs, MOOWPATh HECTAHJAPTHBIE TMOAXOAbl Y HWHTEPECHBIE MBICIIH.
OAHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (HOPMHUPOBAHHME Yy OOYHAIOUIMXCS YMEHHUS
palMOHATIBHO MCIIOJB30BaTh BPEMS 4YEpPE3 TPECHUPOBKU B PEKHUME PEATbHOIO
BPEMEHHU, OTBEJICHHOTO Ha BBIIOJHEHHE pPabOThl € OOJBIIMM KOJIUYECTBOM
3a/IaHUH, KaKOBOH U SIBJISIETCS AK3aMeHaImoHHas padota EI'D.

3aganus 4dactu | sk3ameHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTaIM TpoAoLKeHHeM mpeoOpa3zoBanuii B KUM, npeanpuHsATBIX B MOCIEIHHUE
rojJbl ¥ HAMNPABICHHBIX HA PEANU3ALHUI0 CUCTEMHO-ACSATEIBHOCTHOIO IMOJIXOMA.
MIMEeHHO OH JOJIKEH OMPENENsaTh METOAO0JIOTHIO MPENo/IaBaHusl XUMHUH B IIIKOJIE Ha
coBpeMeHHOM 3T1arne. He MeHee 3HaunMbIM acniekToM 1pu pazpadotke KM craino
YCUJICHWE BHUMAaHUS KOHTPOJIIO CPOPMHUPOBAHHOCTH METANpPEAMETHBIX YMEHUH,
3HaHUUN U yMEHUH, GOPMHUPYEMBIX B paMKaX XUMHUYECKOTO IKCIIEPUMEHTA.

VYkazanHble HarpabliieHHs coBepuieHcTBoBaHus KM mepemerarores u ¢
dbopMHpOBaHUEM D3JIEMEHTOB (PYHKIIMOHAIILHOW TI'PAaMOTHOCTH: YHUTATEIbCKOM,
MAaTEMATUYECKON U €CTECTBEHHOHAYYHOM.

Baxknoe mecto B mpenojaBaHUM XMMHUHU JOJDKHBI 3aHUMAaTh 3aJadyd Ha
pacyeT Macchl BEIIECTBA UK 00BEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO U3 YYaCTBYIOIIMX B PEAKIMHU BEHIECTB, TaK KakK ATO
TPAAULMOHHBIA THUIl PAcCYETOB, KOTOPHIA BXOAUT B MpOrpaMMy [0 XUMHUU
OCHOBHOM HIKOJIbI, @ TaKXKe 3aJa4d, MPEeayCMATPUBAIOIINE PacueT MacCOBOW WM
00BbEMHOM 101U BBIXOJIa MPOAYKTa PEAKIUH OT TEOPETUYECKU BO3MOMKHOTO HJIH
MacCOBOM J10J1M (MacChl) XUMHYECKOTO COEIMHEHHS B CMECH.

Baxxno HayuuTh AeTed MpaBWIBLHO JaBaTh OTBETHI Ha pacyEeTHBIC 3a/layu,
KOTOpPbIE JIOJDKHBI OBITh TPEJACTABICHBI B BHUJE YHCIOBBIX 3HAYEHUU C
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OIPE/IETICHHON CTENEHbI0 TOYHOCTH OKpYIyieHHs. OIMOKM B OTBETAaX TAaKUX 3a]a4
CBUJCTEILCTBYIOT HE TOJBKO O Jeduuurax B CHOPMUPOBAHHOCTH HIIEMEHTOB
MaTEMaTUYECKON TPaMOTHOCTH, HO M O HEJAOCTaTOYHOW C(HOPMHPOBAHHOCTU
PETYJISTUBHBIX YHHUBEPCAJIBHBIX YYEOHBIX JEHCTBHA — YMEHHH Cle0BaTh
UHCTPYKIUSAM, ONPENEIATh MOPSIO0K AEHCTBUM, padoTaTh 10 IJIaHY.

HeoOxomumo ¢opmupoBaTh 0a30Bble MAaTEMaTHYECKHUE U AJIEMEHTapHbIE
XUMHYECKHe 3HaHuA. Peub uaer o6 ymeHusx paboTarh ¢ KOdPPUIMECHTAMH U
IPOBOAUTH MPOCTEMIINE apuPMETUUECKUE PACUETHI.

Jlyis BOCIIONIHEHUSI MPOOENOB MO HEKOTOPHIM TeMaM, KOTOPBIE PEryJsipHO
BBI3bIBAIOT 3aTPYAHEHUS y 00yYarOIMXCsA U YYaCTHUKOB dK3aMEHa, MpeaJiaraercs
IIPOBECTH CJICIYIOIINE MEPOIIPUATH:

1. OpranusoBaTh U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WM B JUCTaHIMOHHOM (opmare). llenpio Takoro cemmHapa OyaeT Kak
BOCIIOJIHEHHE  HEKOTOpPhIX NPEIMETHbIX JACPUUUTOB, TaK U  pa3BUTHUE
ONpPENENEHHBIX METANpPEeIMETHbIX yMeHUI. CeMUHap MOXKHO OPraHH30BaTh Kak
COPEBHOBAHHE KOMaHJ], KOTOPbIM TpeOyeTcsl BBINOJHUTH CICAYIOLIUE 3aJaHMsL:
BbIOpaTh OINpeAeNEHHbIE XUMHYECKHE 3JEMEHTHI, HMEIOIINE TE€ WU HUHBIE
OCOOEHHOCTH CTPOEHHUS aTOMOB; PEUINTh KOMOMHUPOBAHHYIO PACUETHYIO 3ajJauy;
YCTaHOBUTBH MOJIEKYJIIPHYIO U CTPYKTYPHYIO (DOpPMYITy OpraHHMYECKOIro BEIIECTBA.
DopMyIMPOBKH 33JaHUN COCTABIISIFOTCS TAKUM 00pa3oM, UTO BEPHOE BBIIIOJHEHUE
3aJlaHiii MOTpeOyeT BBICOKOM KOHIIEHTPAallUM BHUMAHUA K TEKCTYy 3aJaHusl,
MCITIOJIb30BAHUS TEXHOJIOTUHA KPUTUYECKOTO MBIIIUICHHUS .

2. Oprann3oBaTh H TIPOBECTH LHWKJI BEOMHApPOB I  BOCIOJHEHUS
npeaMeTHbx JaedumuroB. K ydacTHio B HOATOTOBKE BEOMHApOB MPUBJIECYD
yuuTesned XUMHH 00pa30BaTENIbHBIX YUPEXKACHUH, BHITYCKHUKUA KOTOPBIX UMEIOT
BbICOKME pe3ynbTarhl EI'D mo xumun. Temarnka 3TMX BEOMHApPOB BKJIIOYAET
BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPYyIHEHUS Yy y4dacTHUKOB EI'D,
Hampumep: «OmnpenensieM THUII XUMHAYECKOM CBSI3M M THUI KPUCTAJUIMYECKOMN
pPEIETKN BEUIECTBY, «BakHeHIne XMMHUYECKHE MTPOU3BOACTBA B KypCe XMUMHUMN,
«DKCNepUMEHTaIbHOE pEelIeHHE 3aJad Ha UJIEHTU(UKaLMIO0 BenlecTBy, «Pemiaem
pacuéTHyo 3a7audy», «AMQOTEpHbIE OKCUABI M TUIPOKCUIBI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMWY, «AMHUHBI 1 aMUHOKHUCIIOTBDY.

3. [IpoBectn muarHocTuyeckyro paboTy, BKIIOYAIONIYIO 3aJaHusi 10
opranudeckoil xumuu B popmare nepsoit yactu KM EI'D o xumuu.

4. PekoMeHIOBaTh  yYUTEISIM  XUMHUU  TPOWTH  KYpChl  MOBBIIIEHUS
kBanMpukauuu B Teuenue 2023-2024 yyebHoro roaa.

0) MyHMuunajabHbIM OpPraHaM ynpasJieHus 00pa3oBaHHeM

- MPOBOAUTH MOHUTOPUHI YPOBHS YCBOEHHUS BJIEMEHTOB COJEpPKAHUS Ha
BCEX 3Talax U3y4YeHUs] XUMMHHU;

- OPTaHU30BaTh MEXIIKOJbHBIC 3aHATUS AJISI YUAIIUXCS MO MOATOTOBKE K
rocyJapCTBEHHON UTOTOBOM arTtecTamnuu. [Ipu 3ToM HEOOXOIMMO UCIOb30BaTh
3aJlaHusl, KOTOPbIE COOTBETCTBYIOT KoAUpUKaTOopy U cnenupukanuu EI'D;

- TMPOBECTU KYpPChl MOBBIIIEHUS KBAIU(PUKALUM ISl YUUTENEeH, ydanecs

KOTOPBIX MOKA3aJIu HU3KUHM pe3ynbTat EI'D;
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- OpraHM3oBaTh OOy4YaroIIMEe CEMHHApbl 1O OOMEHY OIBITOM MEXIY
nejaroraMu ¢ OOJIBIIMM CTaXeM, OOy4Yaroluecss KOTOPBIX MOKAa3bIBAIOT
CTAOMJILHO BBICOKHE PE3YJIbTaThl U MOJIOJABIMU YUUTEIISIMH;

~ OpraHu30BaTh OOMEH OIBITOM MEXY IIKOJaMHU, 00yYaroIIrecs: KOTOPhIX
MOKa3bIBAIOT BBICOKUU pe3ynbTaT, U OO, HCHBITHIBAIOIIUME 3aTPYJHEHUS B
peanu3anuu o0pa3oBaTEIbLHON MPOTPaAMMBI;

- mpu moaroroBke kK EI'D mo XUMHM clenyeT Y4YHTHIBAaTh, YTO W3YYCHHE
CHCTEMATHYECKOTO Kypca XMMHH B 0O0beMe 1—2 4YacoB OpPHUCHTHPOBAHO Ha
YCBOEHHE MaTepuajia MMEHHO Ha 0a30BOM YPOBHE, UYTO B HAWOOJbINEH CTEICHH
MIO3BOJISICT YCIEIIHO CHPABUTHCS C 3aJaHUSAMH 0a30BOrO YPOBHS M HEKOTOPBIMHU
3aJJaHUSIMU  TIOBBIIIGHHOTO YPOBHSA cioxHOCTH. (OcCBOEGHHWE MaTepuania Ha
npo(MILHOM YPOBHE TNpeaycMaTpHBacT WHOW JUana3oH ydeOHBIX YacoB (5—7
YacOB B HEJMEI0) U/WIN OOJBIIYI0 CAMOCTOSTEIBHYIO MTOATOTOBUTENBHYIO Pa0doTy
CTapIICKIACCHUKOB 10/ PYKOBOJICTBOM II€/Iarora.

Pexomenaganum mo opraHusannu auddepeHuNpPOBAHHOTO 00y4YeHHS] XUMHHU
o0y4aromuxcs ¢ pa3HbIMHM YPOBHSIMH NPeIMETHON MOATOTOBKH

a) YuureasiM, METOAMYECKHUM 00beIMHEHUAM yYUTeIeH

[lepBpiM  marom  opraHu3zanuu  AupdepeHuupoBaHHOTO  OOy4YEeHHS
IIKOJIBHUKOB C pPa3HbIMH YPOBHSIMH TMOJATOTOBKH 0 XUMHHM OyIeT pa3JeieHHe
oOyuaroluxcs, KOTOpble IJIaHUpPYIOT cnaBatb EI'D, Ha 1Be Ipynmbl: TeX, KTO
JTABHO TOTOBHUTCS K IK3aMEHY U UMEET BBICOKUI YPOBEHb OCBOCHUSI XUMUU, U TEX,
KTO Hayajl TOTOBUTHCS K K3aMEHY B TEKYIEM y4eOHOM rojly U UMEET HE CTOJb
BBICOKMH YpOBEHb. Y OJHONM W y JApPYrod TPYIIbl JOKHBI OBITh pa3HbIC
nporpamMmel  00ydyeHus. J[ns mnepBoid rpynmel B OporpaMmy  MOATOTOBKHU
HEOOXOJMMO BKJIIOYATh pEIIEHUE PAcUETHBIX 3aJlad MOBBILIEHHOM CJIOKHOCTH,
3a/layd Ha YCTaHOBJIEHHE (POPMYJ OpPraHMYECKUX BEIIECTB (MOJIEKYJSPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK MpeBpallleHuid BemecTB. Llenbio ocBoeHMs
Kypca BTOpPOW TPYIIOHN SIBISETCS YBEPEHHOE BIaZieHHME Oa30BbIMU HaBbIKaMH,
HEOOXOAMMBIMU JUJIA CAAYM 3K3aMeHa, 3HaHHE KJIAcCU(DUKAMU U HOMEHKJIATYpPhI
BEILECTB, YBEPEHHOE BJIAJICHUE BAXXHEHIIMMHU IOHATHUSAMU XUMHUHU. 3aBEPIUIUTh
Takyto noArotoBky B 2023-2024 y4yeOHOM roay PEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-ITUATHOCTUUYECKOM padoToit B hopmarte EI'D.

[lepBasg rpymma. OTO 3K3aMEHyeMble, MMEIOIIME TPYIHOCTH B YCBOEHUU
ydyeOHoro Marepuaina. Jjist paboThl C JaHHOM TPYNION PEKOMEHyEeM:

1. Yeunuth npakTHUYECKUM acleKT B MpenojaBaHuu XuMuu. i yriryOneHus
NMOHUMAaHUsI MaTepuania HeoOxomuma dhQexTuBHasS peanu3anus XUMUYECKOTO
HKCIEPUMEHTAa B COYETAHMM C JAPYTUMHU HArJSOHBIMU CpPEACTBAMH OOy4YCHUS
XUMHH (JIEMOHCTPALlMOHHBIN 3KCIIEPUMEHT, padoTa € MOJCIAMHU MOJIEKYlT U
KPUCTAIUTMYECKUX PpEIIeTOK, BHUAEOMaTepuaibl, BHUPTyalbHbIE JabopaTopuH,
IpOrpaMMbl MOJETUPOBAHUS XUMHUYECKUX OOBEKTOB (BEILECTB M MPOIECCOB) B
Takux (opmax, Kak JjaboparopHas M TpakThuueckas palOoTel. Teoperuueckuit
MaTepuan JOJDKEH MPEenojaBaThCd B TECHOM B3aWMOCBSI3U C PEJIEBAHTHBIM

16



sKcriepuMeHTOM. Kaxkiplii SKCIEpUMEHT JOJKEH BKIIOYATh B Ce0sl METOAMYECKHE
yKa3aHdsA, KOMIIOHEHTOM  KOTOPBIX  SIBJSIETCSI  KaK  HEMOCPEICTBEHHO
IKCIIEpUMEHTalIbHass paboTa, TaK W BBHINOJIHEHHE KOHTPOJIBHBIX 3a/laHuil B
dbopmare, ananorngHom 3aganusm OI'D u EI'D mo xumwum.

2. ®opMUpPOBATh YUTATEIBCKYI0 TPaMOTHOCTh oOOywarommuxcs. [ms sToro
HEoO0X0MMa cucTeMaTHuecKas padoTa Mo pa3BUTHUIO HaBBIKA CMBICIIOBOTO YTEHUS
npu padote ¢ nHpopMalmei 1000ro THIA.

3. CucrteMaTU3UpOBaTh 3HAHUA MO KaXKIOMY d3JIEMEHTY COAEp>KaHUsd Kypca
xumuH. Jljigs 3TOro cHavajga HEOOXOJAMMO HCIOJIb30BaTh 3aJaHUsl Pa3TUYHBIX
Mojelield, B TOM YHCJIE€ TPAJAMIMOHHBIX, KOTOpbIe TpPeOYIOT TOBTOPEHUS
TEOPETUYECKUX TIOJIOKEHHUH, HalMCaHUs ONpENeJICHUN H3YYeHHbIX TOHSATHUH,
COCTABJICHHS] YPABHEHUIM XUMHUUYECKUX PEAKIIMM, ONIPEe/IeNIEHUs CTETIEHH OKUCIICHHUS
XUMUYECKUX DJJIEMEHTOB M T.II.; C BBIOOPOM OJHOTO OTBETa M3 YEThIpEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIee TOUEUHO BBISBIISITH MPOOENBbl B 3HAHUSIX U
3aTpyJHEHHS B MPUMEHEHUH 3THX 3HAHUU MPHU BHINOTHEHHWH 3afaHuil. M ToIbpKO
Ha 3aKIIOYUTEIHLHOM JTane IMOATOTOBKH K 3K3aMEHYy MOKHO HCIOJIb30BaTh
3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. IlpeaycmaTpuBaTh B T€UEHHE y4eOHOro mporiecca paboTy ¢ 3aJaHUsIMU,
KOTOpBIE TPOBEPSAIOT HE TOJBKO MPEAMETHYIO COCTABIAIONIYI0 XHUMHH, HO H
MEXIPEIMETHbIE CBSI3M € (U3HKON, Ouosoruen, marematukod. HeobOxomumo
HaJIMYUE TPAKTUKO-OPUEHTUPOBAHHBIX, MEXIPEIMETHBIX, SKOJIOTM3UPOBAHHBIX
3aJaHUil B XOJ€ pealu3allud OO0Yy4YeHHUs WIKOJBHOTO Kypca xumuu. Crenyer
n30erath peleHus «IadJIOHHBIX)» 3aJJaHUl, KOTOpPBIE CTaBAT mepes co0oi 3amauy
«HaTaCKMBAHUS» Ha BBINIOJHEHHUE 3a]1a4 OINPEIEICHHOro opmaTa, B TO BpeMsl Kak
3aJIOTOM yCIeXa Ha JK3aMEHE SIBISIETCS Pa3BUTUE TBOPUECKOI'O UM KPUTUYECKOTO
MBILUIEHUS, a TaKKe COPMHUPOBAHHOCTh HABBIKOB MEPEHOCA 3HAHUN U3 00J1acTU
TEOpPUU B peaibHbIC )KU3HECHHBIC CUTYAIUH.

5. Pa3zBuBaTh y 00ydaromumxcs HaBbIKM CAMOKOHTPOJsS U pedaekcun. JlanHas
paboTta crocoOCTBYyeT (OPMUPOBAHUIO CTOWKOWU MOJOKUTEILHON MOTHBAIIMU B
U3YYCHUU TpeAMeTa. DTO BO3MOXKHO MOCPEACTBOM OPTaHMU3AIMH IKCKYPCHUH,
TEMaTHYECKHX BEYEPOB, CBSI3U XUMHUU C TIOBCETHEBHOM KHU3HBIO.

Bropas rpynma. 3to oOywamomiuecs €O CpeIHUMHU  YYEOHBIMU
CHOCOOHOCTSIMH.

1. Ucnionp30BaTh  3agaHus, B KOTOPBIX [JJIs  pelieHHs  Tpedyercs
MOCIIEZIOBATEIbHOE BBITIOJIHEHUE HECKOJIBKUX (TPEeX-4eThIPEeX) MBICTUTEIbHBIX
onepauui (aHANIM3—CHHTE3—CpaBHEHNE—000O0IIEHUE), B TOM quclie
OCHOBBIBAIOIINXCSl HAa BJIAJICHUM 3HAHUSAMHU M3 Pa3HBIX TEMaTUYECKUX Pa3felioB.
[{enecooOpa3HO UCTIOIB30BATH HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucnionw3oBath 3amaHusi, mMpeaycMaTpuBaroiiue padoTy ¢ uHbopmaruei,
MPEACTABICHHON B pas3nu4yHond (opme — cxema, Tabiuia, PUCYHOK U Jp., C
MOCJIEAYIOLUIUM OTBETOM Ha BOIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOIWMBIE JUIsl  BBINIOJIHEHHS  3aJlaHUf,
OTKCHIBAIONIETO IMOCIEI0BATEIIbHOCTh SKCIEPUMEHTANBHBIX JEHCTBUI, KOTOpbIE
HY’)KHO TIPEBpAaTUTh B YypPaBHEHUS peakuuil (MBICICHHBI SKCIEPUMEHT).
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TpyIHOCTh Takoro 3aJaHus COCTOMT B TOM, YTO IIKOJBbHHKHA HEJOCTATOYHO
XOpoILIo  pa3duparoTcss B OKCIEPUMEHTAJbHOW XHMMHUH, HMEIOT ciiaboe
IIPEACTABICHUE O MPOTEKAIIINX XUMUYECKUX MPOLECCaX U HE BCErga MOHUMAIOT
CMBICT HCTIOJIB3YyEMbIX TEPMUHOB 1 omnpenenennii. K kaxoit nabopaTopHoi u/uiu
PaKTHUECKON paboTe HEOOXOAMMO TOTOBUTD JIUCT C 3aJaHUSIMH, HAIIPaBICHHBIMH
Ha (OpMUPOBAHKE MOHUMAHHUS TIPOIECCa, MPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOAMMO TAK)KE OIMUCHIBATH HAONIOACHUS W OOBICHATH uX. [lone3Hoit
Oynet paboTa ¢ pa3IMYHBIMU TUIAMHU 33JaHUi (C BHIOOPOM OTBETa, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOXxoauma Jyisi (GOpMUPOBAHMS
MOHUMAaHUs, YTO MPABWIBHOE BBHINOJHEHUE 3aJlaHUS HEBO3MOXKHO 0€3 IMOJHOTro
aHaJM3a ero ycioBHs U BeIOOpa cTpareruu pemeHus. [lapamiensHo gopmupyercs
YMEHHE PalMOHAJIBHOIO MCIIOJIb30BaHUs BPEMEHH, OTBEICHHOTO HA BBIIIOJHEHUE
HK3aMEHAIlMOHHOU pabOTHI.

Tpeths rpynna. C BBICOKMM U BBIIIE CPEIHETO YPOBHEM 00YUEHHOCTH.

1. PekoMeH10BaTh pElICHUE 3aJaHuil, BBIXOAAIIMX 3a pamMKd (HOpMaTOB H
MOJIeJIeld, BCTPEYAIOIIMXCS B AK3aMEHAaUMOHHBIX padorax EI'D. Dt0 mo3Bosut
chopMupoBaTh y OOy4arOUMXCAd YMEHHE CaMOCTOATEIbHO pa3paldaThiBaTh
QITOPUTM DEIICHUS B CIIy4ae HECTAaHJAPTHBIX (POPMYIHMPOBOK 3aJaHH, a TaKXKe
yMEHHE JEHCTBOBAaTh B HE3HAKOMBIX CUTyallUsIX. B psje ciaydaeB 1enecooOpa3Ho
MPOIMUCHIBATh B OOIEM BUJIE TOPAIOK HAXOXKIACHUS (U3MUECKUX BEIUYUH 0€3
MPOBEICHUS MPOMEKYTOUHBIX apU(PMETHUECKUX BBIYMCICHUN, a TaKXkKe perniaTh
3ajaqy, MPUMEHSS HECKOJBKO BO3MOKHBIX CIOCOOOB, OLIEHMBAsl 3TH CIOCOOBI U
BBIOMpAs 3aTEM HAauOOJee pallMOHATIbHBIMN.

2. [IpoBOANTh WHTETPUPOBAHHBIE YPOKHM C MaTeMaTUKOH, (DU3UKOM,
ouonorueir s (GOPMHUPOBAHUA LIEIIOCTHOM KapTHHBI MHpPa BO B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH BCEX €0 KOMIIOHEHTOB.

0) AIMMHHMCTPAUMAM 00Pa30BaTeIbHbIX OPraHU3ALMUIM:

- peanu3oBBIBaTH  NPUHLOUNB  JuddEepeHIIMPpOBaHHOTO  00ydeHus,
co3/laBaTh MNPOQUIbHBIE KJIAaCChl W TPYINIBl € M3YyYEHHUEM XUMHH Ha
podUIbHOM, YTIyOJIEHHOM YPOBHE;

- BBIACHATH JIOTNOJIHUTENIBHBIE Yachl Ha HW3YYEHUE XUMHU B BHUIE
AJEKTUBHBIX TPEAMETOB, (aKyJIbTAaTUBHBIX KYpCOB, OPTaHU30BBIBATH IS
oOydJarommxcst ¢ HU3KUMHU  NpeaMeTHbiMu Y Y]l  HHIWBUIYyaIbHBIC
o0pa3oBaTebHbIE MAPIIPYTHI.

B) MyHHUIIUIIAJILHBIM OPraHaM yIpPaBJeHUsI 00pa30BaHUEM:

- MPEayCMOTPETh MeEphl aJPECHOM TMOMOIIM YYHUTENSIM XHUMHUHU 110
YCTPAHEHMIO BBISIBICHHBIX UHAUBUIYATbHBIX TPO(ECCUOHATBHBIX (TTPEIMETHBIX
U METOJMYECKHMX) 3aTPyAHEHUM, B TOM UHCIEe Yepe3 o0ydeHue MX Ha Kypcax
MOBBINICHUS KBAJU(PUKALINY;

- OpraHM30BaTh pachnpocTpaHeHue 3IPPEKTUBHOrO OMNbITA YYHUTEIECH,
oOyyaronmecs KOTOPbIX JEMOHCTPUPYIOT CTAaOMIBHO BBICOKHE pe3ynbTaThl EI'D
10 XMMHUHU.
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PexoMenmanuu mo TemMaM Uit O0O0Cy:xkJaeHUs / oOOMeHAa ONBITOM Ha
MeTOAMYECKUX 00beIMHEHUSIX YUUTeIei-IpeAMeTHUKOB

B pamkax JAeaTENpbHOCTM NPEAMETHBIX CEKUUW yYUTEIEd XUMHUU
PErHOHAIIBHOTO Y4€OHO-METOAMYECKOTO 00bETMHEHUSI PEKOMEHI0BATh:

- BKJIIOYATh B IUIAH pabOThI 3aCE€laHus MO CIEIYIOIIMM TeMaM: «AHaIu3
pesyabratoB EI'D mo xumum», «Bompockl oOpraHu3alud W MOPOBEAECHUS
noAroToBku ooOyuaromuxcsi K EI'D», «llyTh noBbllIeHUS KadyecTBa YpPOKOB
XUMUHU, 3QPEKTUBHOCTH MPETNOIaBaHuUs MIPEIMETaN;

- MPOBOAUTH NPAKTHYECKHE 3aHATHUS, OTKPBITBIE YPOKH, OOydaromue
CEMUHaphl MO JaHHOW TmpoOJeMaThuke C YydacTHeM Hauboyiee OIBITHBIX
I1€1aroroB.;

- y4acTBOBaTh B pacmpocTpaHeHHH >PGEKTUBHOTO ONBITA YUHUTENEH,
oOydJaronecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIBbHO BBICOKHE pe3yibTaThl EI'D
10 XUMUH;

- 3aIlJIaHUPOBATH METOAMYECKHE COOBITHS MO O3HAKOMJIEHUIO C y4eOHO-
MeToAnYeCKUMH pekoMenaanussmu OUIIN.

PexomeHaanuu 1o BO3MOKHBIM HAINPABJICHUSM NMOBBINICHUS KBATH(PUKAINHA
Pa0OTHUKOB 00pa30BaHUA /JI BKJKYEHHS] B PErHOHAJBHYI) HOPOKHYIO
KApTy N0 PAa3BUTHI0 PerHOHAJIBLHON CHCTEMbI 00PA30BAHUAA:

- MEpONpPHUSITHS TMOBBIINICHUS KBadu(UKAIMK, BKIIOYAIOIIUE TEMBbI:
pesynbTaThl EI'D Tekyiiero roja; aHaau3 TUMMHYHBIX OMIMOOK, 00yJaromuxcs Mo
xumuu  npu  cpade EI'D, BBIABIEHHBIX TPYIHBIX IS  BOCHPHUSTHUS
obydaromumucs TeM W 3aaaHuii; u3MeHenuss B KMM EI'D mo xumum Ha
CIEIYIOIMNN yueOHBIN TO;

- o0ydeHHMEe TeJaroroB, B TOM 4YHCIIE aJpecHOe (Ha OCHOBE aHaau3a
pesynbraTtoB EI'3-2023), KOHCYIbTHpPOBAHUE TENAaroroB U oOydaromuxcs (Kak
NyTeM MPOBEICHUS O0O0pa3oBaTEIbHBIX CEMHHAPOB, BEOMHAPOB, TaKk W
WHJIUBUAYAITBHO);

- npoxoxaeHue KypcoB «lloaroroBka oOyyaroumxcs K rocyaapCTBEHHOM
UTOroBOM arrectaium», «lMHTepakTuBHBIE (OPMBI MOATOTOBKM K EI'Dy,
«IToaroroBka k EI'D B koHTeKCcTE MM POBOI 00pa30BaATEIHLHON CPEABIY;

- TIPOBEIICHUE CEMHUHAPOB M MPAKTUKYMOB C IEJbI0 (POpMUPOBAHUS
YMEHHI U HaBBIKOB, CMIOCOOCTBYIOIIMX KAYECTBEHHOMY BBHITIOJTHEHUIO 3aJaHUN
NoNe 13-15, 17-19, 28, 24 -25, 29-34, 1o cneayomuM TeMam:

- «l'otoBumcs xk EI'D: 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peakiuii. CKOpOCTh XMMUYECKOUN peakIiuu U PaKkTOphl, BIUSIONIUE HA HEEY;

- «l'otoBumcss k EI'D: XapakTepHble XHMHUYECKHE CBOWCTBa H
CIIOCOOBI MOJYYEHHUS a30TCOICPKAMNX OPTAHUUYECKUX COCTUHCHUIN»;

- «l'otroBumcst k EI'D: buojsorndyecku-BaXHbl€ OpPraHUYECKUE
COCIMHEHUSI»;

- «['otoBumcs k EI'D: I'eHeTnueckass B3aMMOCBSA3b HEOPraHUYECKUX
BELIECTB U OPTAaHUYECKUX COCAMHEHHHN B 33JaHUSAX MOBBIIIEHHOIO WU BBICOKOTO
YPOBHEU CIIOKHOCTHY;
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- «l'oroBumcst k EI'D: Pacu€Ttel mo ypaBHEHMSIM XHMHUUYECKHX
peaKIuin;
- «l'otoBumcs k EI'D: Pemenwe 3amady  BBICOKOTO  yPOBHS
CIIOKHOCTH»;
-  «l'oroBumcs k EI'D: IlomyyeHne #W TpPUMEHEHUE BEUIECTB U
MAaTEPUAIIOBY.
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