YepHUTroBCKMI MYHULMNIAJIbHBIA PailoH

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
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
UepHUTOBCKUN MYHUITUTIAIBHBIN pailoH 7 0,7

OcHoBHbIe pe3ynbTarsel EI'D nmo xumun B YepHUTOBCKOM MYHUIMIIAIBHOM
parione B 2023 roxmy mnpeacraBieHsl Ha pucynke 1. B 2023 romy B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIAIUTETa HE ObLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

100

75 57,14
>0 28,57

25 14,29

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 KOTOPHIX B UEpHUTOBCKOM MYHHUIIMIIAIBHOM pailoHe HE MPEoaoJel
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
CrtpoeHne 3IeKTPOHHBIX 000JI0YEeK aTOMOB
AIIEMEHTOB TIEPBHIX YETHIPEX MEPHOOB: S-, P- 121 231
1 b u d-371eMeHTHI. DIIeKTpOHHAs KOH(PUTYpanns ' 111
atoMa. OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aTOMOB
3aKOHOMEPHOCTH U3MCHEHHUST XUMHUECKUX
CBOWCTRB 3JICMCHTOB U MX COCIUHCHUN 110
nepuogam u rpynmnam. O6ras
xapakTepuctuka Metamios [A-IITA rpynn B
CBsI3U ¢ UX NoJiokeHueM B [lepuoanueckoit
cUCcTeMe XUMHYEeCKHX 3ementoB J1.1.
MenneneeBa u 0COOCHHOCTSIMH CTPOCHHUS FX 1.2.1,
aTOMOB. XapaKTEPUCTHKA TIEPEXOTHBIX 123241 231 1.2.2,
2 b 3JIEMEHTOB —MeJIH, IIMHKa, XpoMa, KeJe3a — T 1.2.3,
0 X MoJjoxeHuto B [leproamueckoit 1.2.4
CHUCTEMe XUMHYECKHX 31emMeHnToB J[.1.
MeHnneneeBa u 0COOCHHOCTSIM CTPOSHHS X
aTtoMoB. OO0II1ast XapaKTEPUCTHKA HEMETAJLIIOB
IVA—VIIA rpynn B CBS3U C UX NOJIOKEHHEM
B [lepuoguueckoit cucteMe XMuMHUYECKUX
anemenToB JI.. Menzaeneesa u
0COOCHHOCTSIMH CTPOCHHUS HX aTOMOB
DeKTPOOTpHUIATEIbHOCTE. CTeeHb
3 b OKWCJIEHHS Y BAJICHTHOCTH XUMHUYECKUX 1.1.1,2.2.1 1.3.2.
9JIEMEHTOB
KoBaneHTHas XUMUYECKasi CBSI3b, €€
Pa3HOBHUIHOCTH U MEXaHHU3MEI 00pa30BaHUs.
XapaKTepuCTHKN KOBAJICHTHOW CBSI3U
(TIoApHOCTPH W 3HEPTUs cBs3M). MoHHas
4 b CBs13b. MeTaimimaeckas cBs3b. BogopomHas 222,242,243
CBA3b. BelecTsa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. Tum
KPHUCTAJITMUECKON PeHIéTKU. 3aBUCHMOCTD
CBOWCTB BEIECTB OT UX COCTaBa U CTPOCHUSI
Krnaccudukanus HeOpraHMIECKUX BEIIECTB.
5 b HomeHnknatypa HeOpraHU4eCKHUX
BEIIECTB(TPUBHAIbHAS U MEXAYHAPOIHAS)
Knaccugukarust HeOpraHUUECKUX BEIIECTB.
HoMmeHknaTypa HeOpraHU4eCKHX BEIECTB 21,22,
(TpuBHANTBHAS U MEXKAYHAPOTHAS). 131 226 233 2.3,2.4,
XapakTepHble XUMUYECKUE CBOMCTBA T e 2.5, 2.6,
HEOPTraHMYECKUX BEIIECTB:— MPOCTHIX 2.7
BEIIIECTB — METAJIOB: MICIOYHBIX,

1.3.1,
133

131,226 21

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBINOJIHEHHsI OLIEHOUHBIX IPOLEAYP U CpeIHUX 3HaueHui no Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI COZEPKAHUS.
2



Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

MENOYHO3EMENbHbIX, MATHUSI, aTFOMHHUS,
MEePEXOTHBIX METAIUIOB (ME/IH, IMHKA, XPOMa,
JKeJie3a);— MPOCTHIX BEUIECTB — HEMETAJLIOB:
BOJIO-PO/ia, TAJIOTEHOB, KUCIIOPO/1a, CEPHI,
azota, poctopa, yriepoaa, KpeMHUA;—
OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KUCJIOTHBIX;— OCHOBaHHH U aM(pOTEPHBIX
THAPOKCHIOB;— KUCIIOT;— COJIE: CpeHuX,
KHUCJIBIX, OCHOBHBIX; KOMIIIEKCHBIX (Ha
npuMepe ruapokcocoennnennii Al u Zn)

Knaccudukanus HeopraHn4ecknux BEIIeCTB.
HomeHkiatypa HeopraHH4ecKux
BEIECTB(TPUBHAIIBHAS U

MEXXAyHapoiHast); XapaKkTepHble XUMUUECKHE
CBOHCTBA HEOPTaHWYECKUX BELIECTB:—
MPOCTHIX BELIECTB — METAJUIOB: IIEIOYHBIX,
IEN0YHO3EMENBHBIX, MarHUs, aTIOMUHUS,
MePEXOJHBIX METAJUIOB (MEH, IMHKA, XpOMa,
JKeye3a);— IPOCTHIX BELIECTB — HEMETAJIOB:
BOJIOPOJIa, FAJIOTEHOB, KUCIIOPO.a, CePHI,
azoTa, pocdopa, yriepoaa, KpeMHHUS;—
OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KUCJIOTHBIX;— OCHOBAaHHUH M aM(OTEPHBIX
THAPOKCUIOB;— KHCJIOT;— COJICH: CPEHHUX,
KHUCIIBIX, OCHOBHBIX; KOMILJICKCHBIX (Ha
IpUMepe THAPOKCOCOCANHEHUH aMIOMUHNUS 1
IIMHKA)

1.3.1,2.26, 2.3.3,

24.3,2.4.4

21,22,

2.3,2.4,

2.5, 2.6,
2.7

10

Knaccudukaius opraHndeckux BEmeCTB.
HoMmeHkiaTypa OpraHHYeCKUX BEIECTB
(TpUBHAJbLHAS ¥ MEXKIYHAPOHAS)

2.2.6

3.3

11

Teopust CTpoeHMsI OPraHUYECKUX
COEIMHEHUI: TOMOJIOTUS U U30MEPUS
(cTpyKTypHas ¥ IPOCTPAHCTBEHHAS).
B3anMHoe BiMsiHUE aTOMOB B MOJIEKYJIAX.
Tunel cBA3€l B MOJIEKYyJ1aX OpraHUYECKUX
BeriecTB. [ mOpuau3ams aTOMHBIX
opOuTtaneii yrinepona. Paaukai.
DyHKIMOHAJIbHAS rpynna

121,222,223,

2.2.7

3.1,3.2

12

XapakTepHbIE XUMUYECKUE CBOWCTBA
YIJIEBOJOPO/IOB: aJKAaHOB, IIUKJIOATKAHOB,
AJIKEHOB, TUEHOB, AJIKUHOB, apOMaTHYECKUX
YIIIE€BOI0POI0B (OeH30J1a i TOMOJIOTOB
Oenzoua, crupoa). OCHOBHBIE CIIOCOOBI
MOJTYYCHUS YTIIEBOIOPOIOB (B IAOOpaTOPHH).
XapakTepHble XUMHIECKNE CBOWCTBA
Tpe/IeNbHBIX OJJHOATOMHBIX M MHOTOaTOMHBIX
CIHpPTOB, eHoNa. XapaKTepHbIe XUMHUECKHE
CBOMCTBA aJIbJIETUIOB, TIPENICITBHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX A(HPOB.
OCHOBHBIE CTIOCOOBI TTOTYYIEHUS
KHCJIOPOACOIEPIKAIINX OPTAaHUIECKUX
CoeMHEHHH (B 1abopaTopu)

1.3.4,2.3.4,2.4.4,

25.1

34,35,
3.6,4.1.7,
418

13

XapakTepHble XUMUYECKHE CBOMCTBA
a30TCOJEPKALMX OPIraHUYECKUX
COEJIMHEHU: aMUHOB U aMHUHOKHCJIOT.
Baneiimme criocoObl TOTYYCHUST aMHHOB U
aMUHOKHUCIIOT. Brojornuecku BasxHble
BEIIIECTBA: JKUPHI, YTIICBOIBI (MOHOCAXAPHIBI,
JIUCAaXapUJIbl, TOJIHCAXapUIbI), OCIKH

2.34

3.7,3.8

3




Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

14

XapakTepHble XUMHYECKUE CBOWCTBA
YIJIEBOJOPO/IOB: AJIKAHOB, IUKJIOATKAHOB,
AJIIKEHOB, TUEHOB, AJIKMHOB, apOMaTHYECKUX
YIIIeBOOPOI0B (O€H30I1a 1 TOMOJIOTOB
Oenzoma, cruporna). Baxxuelmme crioco0s
MIOJIyYEHUs YII1eBOAOPOAOB. MIOHHBINH
(mpasmiro B.B. MapkoBHHKOBA) 1
paIvKaIbHBIC MEXaHU3MBbI PEAKIUH B
OpraHuYecKor XUMHUHU

234,244

34,417

15

XapakTepHble XUMUYECKUE CBOMCTBA
MPEe/IeNbHBIX OJJHOATOMHBIX 1 MHOTOaTOMHBIX
CIHPTOB, ()eHOIA, aJlbJIETHUI0B, KAPOOHOBBIX
KHUCJIOT, CIOKHBIX 3¢upoB. Baxueiime
CrocoO0bl NOTYYEHUS KUCIIOPOJICOACPKALIIX
OpPTaHUYECKUX COEIMHEHUM

234

3.5, 3.6,
418

16

B3aumocBsi3b yriieBogopo/IoB,
KHCJIOPOACOIEPIKAIUX U a30TCOAEePIKAIINX
OPTaHHUYECKUX COCIMHEHUH

234,243

3.9

17

Knaccuukamis XUMHYECKIX peakIii B
HEOPTaHWYECKON M OpraHuIeCKOd XHMHH

2.2.8

14.1

18

CKOpOCTh peaknnu, e€ 3aBUCHMOCTB OT
Pa3IHIHBIX (aKTOPOB

2.4.5

1.4.3

19

Peakium oKucInTeIbHO-BOCCTAHOBUTEIBHEIC

2.2.1,2.25

1.4.8.

20

DJIeKTPOIIU3 PacIUIaBOB U PACTBOPOB (COJei,
IesIouei, KUCJIOT)

1.1.3,2.25

1.4.9

21

I'unponus coneil. Cpena BOOHBIX pacTBOPOB:
KHCJIasl, HeUTpajpHas, 1eJ0YHas

2.2.4

1.4.7

22

OOpariMble 1 HEOOpaTUMbIE XUMHYECKHUE
peakuuu. XMMUUYECKOE PABHOBECHE.
CwMmellieHue paBHOBECHS IO ICHCTBUEM
pas3IMuHbIX (aKTOpOB

2.4.5

144

24

KauecTBeHHbIC pCaki Ha HECOPraHNUYCCKUEC
BCIICCTBA U HOHEI. KauecTBeHHbIE pCakun
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 ¥ TOKCUYHBIMU
BEIIIECTBAMH, CPEJICTBAMH OBITOBOI XHMHH.
HaydHble MeTO/BI NCCIIEI0BaHNS
XMMHYECKHX BEIECTB U MPEBPaIleHHUH.
MerToabl pa3feneHus cMeceit U OUHCTKH
BerecTB. [loHATHE O MeTamTypruu: oburue
crocoObI osyueHus: MeTayioB. O0mue
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
coequHEHUs. Peakiun moauMepu3ayy 1
nosmkoHaeHcanuu. 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, «KMacCOBast OIS
BEIIECTBA B PACTBOPE»

252

431

27

Pacuérsl TemioBoro s dexra (1o
TEPMOXHUMHUYECKUM YPAaBHEHHSIM)

252

434

4




Ne

3aJaHusA

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

Kon

3
KT KDC*

28

Pacuétel Macchl BelecTsa i 00nEMa ra3on
0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B
peakiuu BeuiecTs. Pacuérel MaccoBoil uiu
00BEMHOM 0K BEIXO/1a IPOAYKTA PEaKIIH
OT TEOPETUYECKH BO3MOXKHOI0. PacuéTsl
MacCOBOM J0JH (MaccChl) XUMHYECKOTO
COCIUHECHHUS B CMECH

4.3.3,
2.5.2 4.3.8,
4.3.9

Yacrs 2

29

OKHCIINTENb U BOCCTAHOBHUTEb. Peakuuu
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC

233,243,244 2.8

32

PeaKHI/II/I, MOATBEPKAAIOINC B3aUMOCBA3b
OpPraHnv4CcCKux COCIUHECHUM

234,243 3.9

33

YcraHoBNIeHNE MOJIEKYIISIPHON U
CTPYKTYPHO#H (OpMYJI BEIIECTBA

2.5.2 4.3.7

34

Pacuérsl ¢ ucnonp3oBaHueM NOHATUH
«PacTBOPUMOCTHY», «MACCOBast JI0JIs
BeIlleCTBa B pacTBOpe». PacuéTel Macchl
(006BpéMa, KoMMYIeCTBa BEIIECTBA) MIPOTYKTOB
PEaKInu, ecIr OJTHO U3 BEIIECTB JaHO B
n30BITKe (MMeeT mpuMecH). PacaéTer Mmacchl
(00BéMa, KOMYIECTBA BEIIECTBA) IIPOTYKTa
PEaKIHu, eCIH OTHO U3 BEIIECTB JaHO B BHIIE
pacTBopa C onpenenéHHON MaccoBOM oneil
pacTBOpEHHOTO BemecTBa. Pacuérsl
MaccOBOM J0MH (Macchl) XUMHYECKOTO
COCJIMHCHUS B CMECH

4.3.1,
4.3.5,
4.3.6,
439

2.5.2

MPOLEHT BbINOMHEHUA

Ha pucynke 2 mnpexacraBieHbl naHHble 10 3amaHusMm (%), ypoBeHb
BBITIOJIHEHUS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM mopor. KpacHoil nuHuen
OTPaXEH MHMHHUMAJBHBIN IOPOI BBIIOJHEHUs I KaXIOTO YPOBHS CIIOXKHOCTH:
0a3oBbIit — 60%, moBbeIIeHHBIN — 40%, BeIcOKHUI — 10%.

100
90
80
70
60

50

40

30

20

10 I
0

1 2

ba3osbiit 57,114,257,114,242,828,528,514,20,0028,528,542,842,814,242,828,514,2

NOBbILWEHHbIN

BbICOKMM

10 11 13 17 18 19 20 21 25 26 27 28

7 8 12 14 15 1622 24 29 32 33 34

7,14128,514,20,0028,528,528,521,4
0,005,710,000,00

Homepa 3agaHui

Pucynok 2. 3aganus, Mo KOTOPHIM YYaCTHUKH HE TIPEOI0IEITH

MHHUMAJIbHBIN [TIOPOT
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AHanu3 pe3yJibTaTOB YYaCTHUKOB M TUIOB 33/IaHHM, MOMAaBIIMX B MEPEUCHb
(Tabn. 2, puc. 2), mokasaja, 4YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOCHBI DJICMEHTBI COJCp)KaHUs 3amaHuii 0a3oBoro ypoBHsS Ne 1 (CrpoeHwue
AIIEKTPOHHBIX O0O0JIOUEK AaTOMOB 3JIEMEHTOB MEPBBIX UYETHIPEX mepuoaos), No 3
(OneKTPOOTPUILIATEILHOCTB ).

Henb3st Ha3BaTh yCHENIHBIM BBIMOJHEHUE 3a/laHusi 0a30Boro ypoBHA No 5
(Kimaccudukanus Heopranmdeckux BemiecTB), Ne 20 (DnekTposm3 paciuiaBoB |
pactBopoB), Ne 21 (I'mapomnu3 coseii), Ne 26 (Pacuérsl ¢ HCIIOIb30BaHUEM MTOHSATHI
«pacTBOPUMOCTb», «MaccoBas JOJisi BEIIECTBA B PAacTBOpE») H  3aJaHUs
noBeIieHHOTO ypoBHsI Ne 8 (Knaccudukanus nHeopranmyeckux BemecTB), No 15
(XapakTepHble XUMHYECKHE CBOMCTBA KHUCIIOPOJCOJCPIKAIIUX OPTaHUYCCKHX
coequHennii), Ne 16 (B3aumocBsi3p YIrieBOJOPONIOB, KUCIOPOACOIACPKAIIUX U
a30TCOJICPKAINX  OpPraHMYeCKUX coenuHeHwit), Ne 22 (OOpatumble u
HEoOpaTHMbIC XUMHUYECKHE PEaKIIUN).

3aganusa 6a3oBoro ypoBHs Ne 2 (3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKHUX
CBOMCTB QJIEMEHTOB M HX COCJIMHEHMA MO TmepuojaM u rpynmam), Ne 4
(KoBameHTHast ~XMMHYECKas CBsI3b, €€ PpAa3HOBHIHOCTH W  MEXaHHU3MBI
obpazoBanus), Ne 10 (Knaccudukaius opranuueckux Bemect), Ne 11 (Teopus
CTPOCHHUSI OpraHuyeckux coeauHeHui), Ne 13 (XapakTepHble XHMHYECCKHE
CBOMCTBA a30TCOJIEPIKANIUX OpraHuveckux coenuuenuit), Ne 17 (Knaccudukarms
XMUMHUYECKUX pEaKIUid B HEOPraHUYECKOM | opraHudeckor xumum), Ne 18
(Cxopoctp peakiun), Ne 19 (Peakiuu OKUCIATEIHPHO-BOCCTAHOBUTENBHBIC), No 25
(ITpaBuna paboThl B JabopaTopuu. Hay4Hble METOBI MCCACTOBAHUS XMMHYCCKUX
BertectB), Ne 27 (Pacu€rel TemoBoro addexra), Ne 28 (Pacuérsl Macchl BelecTBa
win  00béMa Ta30oB) OKA3aIMCh HEIOCTYIHBIM I PEHICHUS OOJIBIIOMY
KOJIMYECTBY yYaIUXCSl.

Boinonnenue 3aganus Ne 2 tpedyer nmoHuManus cmbicia [lepuoanueckoro
3akoHa [[.M. MeHneneeBa M MCIONIB30BaHUs €T0 JUIsl KAYECTBEHHOIO AHAIN3A U
O0OOCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEHl CTpPOEHUSI aTOMOB, CBOICTB
XUMUYECKAX DJJIEMEHTOB W WX COCIWHCHUH, CHOPMHUPOBAHHOCTH YMCHUS
OTIpPENENATh BaJEHTHOCTh XHWMHUYECKOTO DJJEMEHTa IO €ro IMOJIOKEHUI0 B
[lepuonnueckoit  cucreme xumuueckux osnementoB J[.MI. Mennaeneena.
Brinonnenune 3amanusa Ne 4 mpeamnonaraetT 3HAHUE TUINOB KPUCTALIMYECKHUX
PEIIETOK U BHUJIOB XMMHUYECKUX CBsizeil. OOpaTM TakKe BHUMAHUE U HAa YPOBEHb
Cc(OPMHPOBAHHOCTH YHUTATCIIBCKOW TPAMOTHOCTH 3K3aMECHYEMBIX, BBITOTHSIBIIUX
9TO 3adaHue. B ycnoBum 3amaHus yKa3aHbl JiBa TpU3HAKA, IO KOTOPHIM
HEO0OXOMMO CJIeNaTh MPAaBWILHBIN BBEIOODP, OHAKO HE BCE YUACTHUKHM OOpaTHIIN Ha
9TO BHUMAaHHUE.

3amaHusi, OpPUEHTUPOBAHHBIC HA TMPOBEPKY 3HAHUS TEOPUU CTPOCHUS
opranndeckux BemiecTB Ne 10, Ne 11, takke HEAOCTaTOYHO MPOYHO YCBOEHBI
BBIITYCKHUKAMHU C Pa3HbIM YpPOBHEM MOATOTOBKU. Bpimomnsis 3amanume Ne 11,
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BBIITYCKHUKHU JIEMOHCTPUPOBAIM HE3HAHWE MOHSTHS «TOMOJIOTH» W IMyTaJIHCh B
TPUBHAIBHBIX M CHCTEMAaTUYECKUX Ha3BaHUSAX BemlecTB. [Ipu BhIMmoJHEHUH
3amanus Nel3 BBITYCKHUKHM MPOJAEMOHCTPUPOBAIA HEAOCTATOYHYIO M3YYEHHOCTD
BOIIPOCA CBOMCTB a30TCO/ICPKAIIUX OPTAaHUUYECKUX COCAUHEHUMN, YTIIEBOJIOB.
Broinonssis 3aganue Nel4, BBIMYCKHUKY MTyTaJId PaAUKaibl METHI U THIL

Kak w B mnpounuioM Trofy, SK3aMeHyeMble TMOKa3ajiu Oojiee HU3KUE
pE3yNbTAaThl BHITIOJHEHUS 3aJlaHUid C TOPAAKOBBIMA HOoMmepamu 17, 18, 24, 25.
Omnpenenéuuble 3arpyaHeHus BbI3BaM 3amaHus Nel7, Nel8, mnposepstomiue
cOPMHPOBAHHOCT,  YMEHUH  KIAacCU(DUIMPOBATH  XUMUYECKHE  PEAKINH
OPTraHMYECKOM XHUMHUU TI0 Pa3IMYHBIM KJIaCCU(MUKAIIMOHHBIM TPUHIUIAM, B
KOTOPOM BBIITYCKHUKH, BEPOSITHO, HE YYUTHIBAIM HEOOPATUMOCTh peakuuin
TOPEHUSL.

Boimonnsist 3amanue No 25, BBIMYCKHUKM MOKa3aidu ciaOble 3HAHUS TI0
MPUMEHEHHUIO OPTAHUYECKUX BEIIECTB, UTO TOBOPUT O HE3HAHUU OOIUX HAYYHBIX
MPUHIUIIOB XUMHUYECKOTO MPOU3BOJICTBA, B YACTHOCTH AllETUJICHA M CJIOXKHBIX
a(UpoB.

PesynbTaThl pemeHus pacu€THBIX 3a7a4 6a30BOT0 YPOBHS CI0KHOCTH Ne 26,
Ne 27, Ne 28 nokasbIBalOT, 4TO HEKOTOPHIE IK3aMEHYEMbIE CO CJIa00M MOArOTOBKOM
OBJIAJICTIM JIMIIb YMEHHUSIMHU BBINOJHATH pacdy€Tsl TermioBoro sddexra (1o
TEPMOXUMHUYECKUM ypaBHEHUsSIM). A BOT YMEHHSIMU TPUMEHSTh TOHSITHE
«MaccoBas JI0Jsl BEIECTBA B PAacTBOPE» M YUYUTHIBATb COOTHOUIEHUE BEILIECTB,
YYaCTBYIOIIUX B pEaKIMU, HEJOCTATOYHO, KaK, HANpUMeEp, NPH BBINOJHEHUU
3amanusg Ne 28. DTtu 06a30Bble YMEHHS BO B3aMMOCBS3M HEOOXOJMMO TaKxkKe
MPUMEHHUTh MPU PEUICHUU 3a7a4 BBICOKOTO ypoOBHS clIOxHOCTH Ne 33, No 34 B
4acTh 2, C KOTOPHIMM HE CHOpaBUJICA HU OAWH BBIMYCKHUK. CTaHOBUTCS
OYEBUIHBIM, UTO CIPABUTHCS C 3aJa4aMU BBICOKOTO YPOBHS CJIOKHOCTH CMOTIJIH
JUIIb HEMHOTHE BBIMYCKHUKH, Y KOTOPBIX Hapsay € XOpolled XUMUYECKOU
MOATOTOBKOM  Xopomio  cpopMHpoBaHa  MaTeMaTH4ecKas  IPaMOTHOCTb.
Boimmonnenne 3amanuss Ne 33 Hapsigy C HECIOXHBIMHU MaTe€MaTUYE€CKUMU
pacu€étaMu TpeOOBAJIO YCTAHOBJICHHS XUMHYECKOTO CTPOEHHUS OPTaHUYECKOIo
BEILIECTBA IO OINHCAHUIO €r0 HEKOTOPBhIX XUMUYECKUX CBOUCTB. Ilpu pemenun
3ananus Ne 34 TpeGoBaIoCh MPUMEHUTH MEKIPEAMETHBIE YMEHUS IO BBISIBICHUIO
MaTeMaTUYECKOW 3aBUCUMOCTU MEXIY 3aJlaHHBIMU (PU3UUYECKUMU BEJIMYMHAMH U
COCTaBJICHUIO MAaTEMATHYECKOTO YPaBHEHUS JJIsl HIOMCKA HEM3BECTHOW BEJIMUYUHBI.

C 3amanusmu  noBblmieHHOro  ypoBHs  Ne 7 (Kmaccudukarnms
Heopranuueckux BeriectB), Ne 12 (XapakTepHble XHMHUYECKHE CBOMCTBa
yrieBoaopozoB), Ne 14 (XapakTepHble XUMHUYECKUE CBOMCTBA YIJICBOI0POIORB), Ne
24 (KauecTBeHHBIC peakIMM Ha HEOPTaHWYECKHUE BEIICCTBA U MOHBI) U 3aJlaHHUEM
BBICOKOTO YpoBHsI Ne 32 (Peakuuu, mOATBEPKIAIOIINE B3aUMOCBA3b OPTraHUYECKUX
COCIMHCHMI) TaK)Ke HE CITPABHIIOCH OOJIBITUHCTBO O0YYAFOIIUXCS.

[Ipu BemMoOnHeHWn 3amanus No 7 9SK3aMEHyeMbIM HEO0OXOJMMO ObLIO
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IIPUMEHUTh 3HAaHMS O CBOMCTBAX KOHKPETHBIX BEIECTB, INPUHAICKAIUX K
pa3HbIM KJlaccaM. OJTO O3HA4YaeT, YTO HEOOXOAMMO YYHUTHIBaTh KaK KHCIOTHO-
OCHOBHBIE CBOICTBa BELIECTBA, TaK U €ro CIOCOOHOCTb NPOSBIATH CBOWCTBA
OKUCJHTEN WIA BOCCTaHOBHUTENA. OTpULATENbHBIM pPE3yJbTAaT BBIIOJIHEHUS
3amaHAsg Nel2 cBHIETENBCTBYET O TOM, 4YTO JJIEMEHTBHI COJAEpXKaHUSA Kypca
OpPraHU4EeCKON XMMHMH YCBOEHBI BBIITYCKHHKAaMU HECKOJIBKO XYK€, UEM DJIEMEHTBI
COJIEp)KaHUsl Kypca HEOpraHmyeckod XWMHH. [Ipy BBINOJHEHWH 3TOrO 3aJaHHS
HK3aMEHYEMBIM HEOOXOIMMO OBbLIO MPUMEHUTh 3HAHUS O CBOMCTBAX KOHKPETHBIX
BEIIECTB, MPUHAICKAIINX K Pa3HBIM KJaccaM. JTO O3HAYaeT, YTO HEOOXOIUMO
YYUTBHIBATh CBOMCTBA BEIIECTB C TOYKM 3pPEHHUS HAIWYMA TOW WIM WHOU
(YHKIIMOHAJIBHOW TpyNIbl WM CBSI3€W, HE IIyTas, HalpuUMep, pPeaKLUH
raJIOr€HAJIKAaHOB CO CHUPTOBBIM W BOAHBIM pPacTBOPOM ILIEJIOYW. BrimomHss
3amanne Ne 14, psanx BBITYCKHHMKOB, OYE€BHIHO, IyTAJI PAJUKAIbl METHJI U ITHIL
Pemass 3amanme Ne 24, MHOTHE BBITYCKHUKH TIOKa3aJldi HE3HAHHWE CBOMCTB
METAJIJIOB.

3amaHuss 4YacTM 2 C  pa3BEPHYTBIM OTBETOM MMEKOT CBOEH LEJBIO
mudepeHnranno HanboJiee MOATOTOBIEHHBIX OOYYaIOIIHUXCAd U UMEIOT CaMylo
BBICOKYIO JU(PepeHIupyIONIy0 CIOCOOHOCTh. BBINOMHUTH 3aJaHUE BBICOKOTO
YPOBHSL CJIO)KHOCTM HAa MaKCHUMaJIbHBIM Oaymn  ynaércs ToJbKo Haubosee
TIOJITOTOBJICHHBIM O00yYaroImuMcst. 3aianusi BEICOKOTO ypoBHs Ne 29 (Oxucnurenb
¥ BocctaHoBUTeNb), Ne 33 (Y cTaHOBICHHE MOJIEKYIISIPHOM U CTPYKTYPHOH hopMy
BemiectBa), Ne 34 (Pacuérel ¢ HCIONB30BaHUEM TIOHSTHH «PAacTBOPUMOCTHY,
«MaccoBasi JI0Jsl BEILECTBA B PacTBOpE») HE OBUIM BBIIOJHEHbl HU OJIHUM
BBIITYCKHHUKOM.

JImarnocruyeckasi padora

B nensx moaroroBku oOydaromuxcsi M IENarorMyeckoro coooOlecTBa K
c/laye TOCyJapCTBEHHON UTOrOBOM aTTeCcTalluu 0 00pa30BaTeNIbHBIM IpOorpaMmam
cpennero obmiero obpaszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHblIi WHCTUTYT [e1aroru4yecKux U3MEPECHUIN» MpoOBEI
JUArHOCTUYECKYI0 paboTy 10 XUMUU Ha TeppuTopun J{ambHEBOCTOYHOIO
(benepabHOTO OKpyTa.

B tabmuue 3 mpencTaBieHbl AaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IIPUHAMAaBLIUX yyactue B JIP.

Ta6nuna 3. KonmuectBo yyactHukoB [P o xumuu

KonunuectBo yuactukos EI'D % ot oOmiero yucna

ATE
o y9eOHOMY MpeIMETy YYaCTHUKOB B PETUOHE

UepHUTOBCKUN MYHUITUIAIBHBIA pailoH 21 2,4




Ha pucynke 3 mnpezacraBieHbl OCHOBHbIE pe3ynbTarhl [P mo xumuu B
YepHUroBCKOM MyHHIIMNAIBHOM paiioHe. B 2023 rony B OO MyHHIMnIanuTeTa He
OBLJIO BBITYCKHUKOB, HAOpaBIINX MaKCUMAJIbHBINA Oasl.

100
80

60
38,10
40

20
0,00
0

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

61,90

Pucynoxk 3. OcHoBHbIe pe3ynbTarsl AP o xumuu

Ha pucynke 4 mnpencraBlieHO pacnpeleieHue MEpPBUYHBIX OaloB 1O
MYHULUIATUTETY IO KOJIMYECTBY YYACTHUKOB.

3 3
2 2 2 2 2
2
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|
0
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0 1 2 3

2
1 I 1
0 11 12 13 14 15 16 17 18 19 20 21

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

B tabnumie 4 mpencraBieHbl 3aMaHUS M0 XUMHUH, B3BEIICHHBIA MPOICHT
BBITIOJTHEHHUST KOTOPBIX B UepHUTOBCKOM MYHHUIIMITAJILHOM paliOHE HE MPEOJI0NIeI
MUHUMAJIHYIO TpaHuIly (MPUMEPHBIM YpPOBEHb BBIMOJHEHHS 3afaHusi 0a30BOTO
ypoBHsi — 60-90%, noseimeHHoro ypoBHs — 40-60%, BeicokoT0 ypoBHS — 10-20%).

Tak kak pesynprar mo 3aganusiMm Nell (I1) u Nel2 (B) mpexacraBien B
CyMMapHOM BHJE, TO MHHUMAJbHBIA TIOPOT BBINIOJHGHUS IS JaHHBIX
00BEIMHEHHBIX 3aJaHUI B3AT KaK BeICOKHUI — 10%.

Tabnuua 4. 3aganust 10 XMMHUHU, TTO KOTOPBIM BBITYCKHUKHU
HE [IPE0A0JIEIN MUHUMAJIbHBIN TIOPOT

® =
= 2 = ®
= =9 =
= @ gE Kon
= | 2 < IIpoBepsiemMble 3J1eMEHTHI COAEPKAHNS/YyMEHUS KT
3| 28% K3C
=1} o
2| ™3
Yacrs |
CtpoeH#ne IeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MEPBBIX 111 1.2.1,
1 B YeThIPEX TIEPUOIOB: S-, P- U d-3JICMEHTHI. 231
OnekrpoHHas KoHurypamus aroma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHSI aTOMOB
3 b DIeKTPOOTPULIATENbHOCT. CTENeHb OKUCICHHSI U BAJIECHTHOCTh 1.3.2 1.1.1,
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® =
S| ESE
g 2 2 = IIpoBepsiemMble 31eMeHTHI COIEPKAHUS/yMeHUS Kon KT
S| 2%5 poBep Aep y K3C
2|~ 57
XAMHYCCKHX JIEMEHTOB 221
KoBanenTHas XUMU4ecKas CBSI3b, €€ Pa3HOBHUIHOCTH M MEXaHU3MBI 1.3.1, 2.2.2,
o0Opa3oBaHus. XapaKTEPUCTHUKH KOBAJIEHTHOH CBSI3H (NOJSPHOCTD U 1.3.3 24.2,
sHeprus cBs3n). MoHHas cBa3b. Metamminaeckas cBsi3b. Bogopoxnas 243
4 b CBSI3b.
BemectBa MONEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUs. Tun
KPHUCTAJUTNUECKOHN PelIETKU. 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOCHHS
Teopust CTPOCHUS OPraHUYESCKUX COCIUHEHUIA: TOMOJIOTHs U m3omepus | 3.1, 3.2 1.2.1,
(cTpyKTypHas ¥ IpocTpaHCTBeHHas ). B3auMHoOe BiMsIHIE aTOMOB B 2.2.2,
6 b MOJIEKyJIax. 2.2.3,
Tumne! cBsi3eil B MOJICKYJIaxX OPraHMYECKHUX BElIecTB. | nOpuan3aius 2.2.7
ATOMHBIX opOuTaneli yrepona. Pagukan. ®yHKIHOHATBHAS TPYIIITA
XapakTepHble XHMAYECKHE CBOWCTBA YTICBOJOPOIOB: AJIKAHOB, 3.4, 3.5, 1.3.4,
UKJI0AIKAaHOB, ATKCHOB, JMICHOB, AJIKIHOB, apOMaTHYECKHX yrieBono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH3051a ¥ TOMOJIOTOB OEH30JI1a, CTUPOJIA). 4.1.8 2.4.4,
OCHOBHBIE CTIOCOOHI MOTyYEHHS YTIEBOAOPOAOB (B JabopaTopun). 251
7 n XapakTepHble XUMAYECKHE CBOWCTBA MIPEISIEHBIX OJJHOATOMHBIX U
MHOTOAaTOMHBIX CITUPTOB, (PEHOIIA.
XapaxTepHble XUMUYECKUE CBOWCTBA aJIbJIETUI0B, TIPEIEIIbHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(DUPOB.
OCHOBHBIE CITIOCOOBI TIOJTYYEHHUS KHCIOPOICOICPKAIIMX OPTaHUIECKUX
coeuHeHui (B nabopaTtopun)
XapakTepHble XMMUYECKHEe CBOMCTBA a30TCOAEPKAIUX OPIraHUYECKHUX 3.7,3.8 2.34
COCTMHCHUI: aMHHOB U aMUHOKHCIIOT. BaxkHel e crocoos
8 b MTOYYCHUSI aMAHOB H aMHUHOKHUCIIOT.
Buomorndeckn BaskHBIC BEIIECTBA: KHUPHI, YTIIEBOIBI (MOHOCAXaPHIH,
JIFICaxapuIbl, OJIMCAXaPHIBI), OeIKH
XapakTepHble XUMHICCKIE CBOMCTBA YTIICBOJOPOIOB: AIKAHOB, 3.4,41.7 2.3.4,
IUKJI0AIKAHOB, ATKCHOB, JUCHOB, aJIKMHOB, aDOMATHYECKIX 244
9 n YTIEBOAOPOAOB (OSH30Ia M TOMOJIOTOB O€H3071a, CTHPOJIA).
Baxneiimme crioco0BI TOXyYIeHUs YTICBOAOPOAOB. IOHHEIH (TIpaBHIIO
B.B. MapkoBHHKOBA) U paUKaIbHBIE MEXaHU3MBI PEaKIUi
B OPraHUYECKON XUMUH
XapakTepHble XUMHUYECKHE CBOHCTBA MPEeIbHBIX OJTHOATOMHBIX U 3.5, 3.6, 2.34
10 n MHOTOATOMHBIX CITUPTOB, PEeHOIA, aTbJIETHI0B, KAPOOHOBBIX KHUCIIOT, 4.1.8
CIOHBIX 3(hupoB. BaxkHeiinue cnocoObl MOIyICHHUS
KHCJIOPOCOJIEPIKAIINX OPTaHUYECKUX COCMHEHUI
Yacts 2
13 | B | YcTaHOBIICHHE MOJICKYJISIPHOM U CTPYKTYPHOU (hOpPMYIT BelecTBa | 4.3.7 | 252

Ha pucynke 5 mpencraBiacHsl naHHble 1o 3amganusMm (%), ypoBEHb
BBINOJIHEHUSL KOTOPBIX HE MIPEOA0JIE]l MUHUMAJIbHBIN Mopor. KpacHou nvHuen
OTPaXEH MHUHUMAJIBHBI MOPOT BBITIOJHECHUS ISl KAKIOTO YPOBHS CJIOKHOCTH:
0a30BbIi — 60%, nmoBeIIeHHBINH — 40%, BeIcOKHI — 10%.
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90
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1 3 4 6 8 7 9 10 13
W Ba3oBbIl 52,00 42,00 38,00 33,00 52,00

NOBbIWEHHbIN 28,70 17,00 36,50
BbICOKMI1 Homepa 3agaHuii 0,00

Pucynox 5. 3agaHusi, M0 KOTOPbIM YYaCTHUKH HE MPEOA0IIEIH

MHUHHMMAaJIbHBII TOPOT

AHanu3 pe3yinbTaToB YYaCTHUKOB U TUIIOB 33JJaHUH, MIOMABIINX B IEPEUYCHb
(Tabun. 4, puc. 5), mokaszaji, 4YTO YYaCTHUKU HE MPEOI0JIETN MUHUMAILHBIN MOPOT B
nessatn u3 13 3amanuii /IP. Hmwke B Tabmmme 5 mpencrtaBieH coaepKaTeTbHBINA

aHanu3 3aaanuu J[P.

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

Kpartkas xapakrepucTuka

OcHOBHBIE 3aTPY/AHEHUS

Bo3Mo:kHbBIE NMPpUYIMHBI

TpeOyeT 3HaHUI O CTPOSHUH aToMa.

OK3dMCHYCMbIC HC YyYJIH, 4YTO B
3aJlaHUuN ObLI 3aaH BOIIPpOC O
KaThuoOHaXx, a HC O 3JICMCHTC.

3aJaHus yyacTHukoB JIP 3aTpydHeHuil
unghopmayusi No KaxicooMy 3a0aHUI0 C KPAMKUM OMBEENOM
3apanme 1. JlanHoe 3aganue | [Ipu BemonHeHuu 3toro 3amanus | [lyraroT moHSTHS

3aganme 3. 3aganme Tpedyer
3HaHMIL O CTENEHSIX OKHUCIECHUS
9JIEMEHTOB, OIpeNeJeHHe WX IO
Tabmie MeHpeneena.

I[Ipn BbImONHEHMM 3azaHus 3
HEKOTOpBIC ydYaluecs HUCIBITaIN
TPYAHOCTH pu BBITTOJTHEHUH

MAaTEMATUICCKUX PACUYCTOB

CnaOble BEIYHMCIIUTEILHEBIC HABBLIKH

3ananmne 4. 3amaHue HaAIPaBICHO

HpI/I BBINIOJTHCHHUH 3aJIaHUS MHOT'HC

HeBHuMarensHOCTb Ipu

HU30MEPLI B opraaneCKoﬁ XHUMUMU.

AJIBACTHUABI  ABJIAIOTCA OTACIBHBIM
TOMOJIOTUYECKUM  DPAAOM W HE

Ha 3HaHWE THUIOB XHUMUYECKUX | ydarruecs HE YYIU | MPOYTEHUHU 3aJIaHUS
CBsI3EH u KPUCTAJUTMYECKUX | IBOUCTBEHHOCTh JAHHOI'O BOIIPOCA.
peleTox W, cooTBeTcTBeHHO, BbIOUpaIU
BEIIECTBA, YUUTHIBAs TOJIBKO
pEIIeTKY WIH TOJIBKO THII CBSI3H.
3aganme 6. 3amanme HampaeineHo | [Ipm BemonHeHunm 3ajganus He | Cmabbie mpenMerHele YY]I, He
Ha 3HAaHWE IIOHATUH TOMOJIOTH U | YWIH, 4TO apoMath4eckue | oTpaboTaHBI 3JIEMEHTHI

COACPIKAHUA: TOMOJIOTH U U30MEPbI
B OpFaHH‘ICCKOﬁ XHUMHH.

SIBIISIFOTCSI MPeICTaBUTEISIMU
[IpeieibHbIX AJIbIACTUIOB.
3ananue 7. 3amanme HampaeieHo | HesepHo  mpuMeHmnu — 3HaHMA | HemocraTodHOe 3HaHME CBOICTB
Ha CpaBHEHHE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKHUX COCIUHEHMM.
YIJIIEBOJIOPOAOB U | COEIUHEHUMN.
KHCJIOPOACOAEPKALLUX
OpPraHMYeCcKUX COeAUHEHUH.
3ananue 8. Hanpasneno Ha 3Hanne | HesepHo  mpumeHmnm — 3HaHMA | [Ipy BBIONHEHHH S3TOTO 3aJaHUA
CBOMCTB aMHUHOB. CBONCTB a30TCOJEPKALINX | BBITYCKHUKHU NoKa3aju
OpPraHUYECKUX COEJUHEHUI. HEOCTaTOYHOE 3HAHHE CBOWCTB
a30TCOJEPKAMX  OPraHUYECKUX
COeIMHEHU.
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Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE NPUYNHBI
3ajaHus y4acTHUKOB /[P 3aTpyAHeHU

3aganume 9. 3anmanne Tpebyer | OmmnbOku JIOIIYILICHBL B | DK3aMeHyeMbIe HEJ0CTaTOYHO

3HaHUE CBOWCTB BCEX KJACCOB | MPEBPAIICHUU OJHUX XUMHUECKUX | 3HAIOT CBOWCTBA apOMaTHUYECKHX

yIJIE€BOAOPOMAOB. BEIIIECTB B IpyTHUE. YTIE€BOJAOPOAOB, a TAKXKE YCIOBUS
MIPOBEACHUS HEKOTOPBIX
XMMUYECKHUX PEaKIMH.

3aganmne 10. 3aganue HampaeiaeHo | OmuOKu JIOTYILIEHbI B | HenocratouHoe 3HaHHWE CBOWCTB

Ha TMPOBEPKY 3HAHWH XMUMHYECKHUX | MPEBPAIICHUH OJHUX XUMHYECKUX | CITUPTOB M KApOOHOBBIX KHCIOT, a

CBOMCTB KHCJIOPOACOIEPIKAIIUX | BEIISCTB B IPYyTHE. TaKkKe HE VYUIM HalpaBICHHE

OpPTaHUYECKHUX COCTUHECHHUI. peakmuu B 3aBHCUMOCTH  OT
KaTaJn3aTopa.

UHGOpMaAYUA NO KAHCOOMY 3A0AHUIO C PAZBEPHYMBIM OMBEmMOoM

3aganme 13. PacuerHas 3agaua Ha | OmmoOKu JIOTTYIIEHbI Ipy | YUEHUKHU [T0KA3aJIU HELOCTATOYHbIE

BEIBOJ (OPMYJBI OPTaHWYIECKOTO | BBHIMOJHEHUW PACUYETOB IO JAHHBIM | 3HAHUS 110 BBITOJHEHHWIO PAcUETOB

COCTUHEHUS o MPOAYKTaM | 3aJlayu. 0 JaHHBIM 3aJaud, HEyMEHUe

TOpEHUsl. COCTaBJIATh CTPYKTYPHYIO (hopMyIty
10 BBIBEJIEHHOE MOJICKYJIIPHOM.

BbiBoJBI M pekoMeHaALMT

AHanu3 MaTepua’goB TPOBENCHMS OLEHOYHBIX MPOLEIyp IOKa3al
nepeyeHb AJIEMEHTOB COJEP)KaHUsA / YMEHUH U BUJIOB JIEATEIBHOCTH, YCBOCHHE
KOTOPBIX BCEMU MIKOJIbHUKAMU PETHOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  u3y4YeHHBIE  BENIECTBA IO  TPUBHAIBHOM WU
MEKyHapOJHON HOMEHKJIAType.

2. Omnpenensats/KIacCUPUIUPOBaTh: BaJIEHTHOCTb, CTENEHb OKHCICHUS
XUMHYECKHX 3JIEMEHTOB, 3apsA/]bl MOHOB, XapakKTep CpeAbl BOAHBIX PacTBOPOB
BEILIECTB; OKHMCJIMTEIb M BOCCTAHOBHUTEJb;, IPUHAMICKHOCTh BEIIECTB K
Pa3JIMYHBIM KJlacCaM HEOPraHWYECKUX U OPraHUYECKUX COCUHECHUM.

3. XapakTepuszoBaTh: S-, P- W d-2JIEMEHTBHl 1O WX TOJOXKCHUIO B
[lepuonnueckon cucreme .M. MenaeneeBa; CymHOCTh H3YYEHHBIX BHUIOB
XUMUYECKUX PEAKIU: IIEKTPOJIUTUYECCKONU NUCCOLMAIIMN, MIOHHOTO OOMEHa.

4. IlpoBOIUTH BBIYUCIEHHUS IO TEPMOXUMUUYECKUM YPABHEHHUSIM.

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

AHanu3 MarepuasnoB MPOBEACHUS OLICHOYHBIX MPOLEAYp MOKa3ajl NEepeuyeHb
AIIEMEHTOB COJEpkKaHMUs / YMEHMH W BUAOB JAESITEIbHOCTH, YCBOCHHE KOTOPBIX
BCEMH UIKOJIbHUKAMU PETHOHA, IIKOJIbHUKAMH C Pa3HbIM YPOBHEM MOJTOTOBKH
HEJb3s CYUTATh JOCTATOUYHBIM:

1. HaspiBaThb BHUJ XMMHUYECKUX CBSI3€Ml B COCJUHEHUSX U THI
KPUCTAJUIMYECKOW PEHIETKHU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
U U30MEPBHI.

2. KnaccupunupoBaTb XUMHYECKHE pEaKIUM B HEOPraHUYECKOW W
OpraHMYeCcKOW XUMHH (IT0 BCEM M3BECTHBIM KJIACCU(DHUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh 0O0IIME XUMHUYECKUE CBOWCTBA MPOCTHIX BEUIECTB —
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METAJUIOB M HEMETAJJIOB, OOIMEe XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAMHEHHM, CBOMCTBA OTIECJIBHBIX NPEACTABUTEICU 3STUX
KJIaCCOB; CTPOCHHE W XUMHUYECKHUE CBOWCTBAa W3YUYEHHBIX OPTraHUYECKUX
COCJIMHCHUH.

4., OOBSICHATH 3aBUCHMOCTH CBOMCTB XHMHYECKHX DIEMEHTOB H HX
COCMHEHNU OT mNoJoKeHus daemeHta B Ilepuoamueckonn cucteme JI.U.
MengeneeBa; nOpupoay XUMHUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOW,
METaJJIMYEeCKONW, BOJOPOJIHOM); 3aBUCUMOCTb CBOWCTB HEOPTAaHUUYECKHX H
OpPTaHMYECKUX BEIIECTB OT HMX COCTaBa M CTPOCHUS; BIUSHUE Pa3IUUYHBIX
($haKTOpOB Ha CKOPOCTh XHMHYECKOW pEakiMM M Ha CMEIIEHHE XUMHUYECKOTO
paBHOBECHS.

5. IlmanupoBaTh/IPOBOAUTH SKCIIEPUMEHT I10 MOJTy4YECHUIO u
pacIliO3HaBaHUIO BAXXHEWIIMX HEOPraHWYECKUX M OPTraHUYECKUX COCIUHEHUH C
y4ETOM ITPHOOPETEHHBIX 3HAHUH O MpaBMiIax 0e30macHOi paboTHI ¢ BEIIECTBAMH B
71a00paTOPUU U B OBITY; BEIYUCIICHUS 110 XUMUYECKUM (DOPMYJIaM U YpaBHEHUSIM.

Ha ocHOBe BBISBICHHBIX TUMUYHBIX 3aTPyJAHEHUH U OMIMOOK OBLIM
c(hopMYyJIHMPOBaHBI CIICYIONINE aIPECHBIC PEKOMEHTaIlUH.

PexoMeHIanMu 10 COBEPLICHCTBOBAHUIO NPENOJABAHUA XMMHUHU ISl BCeEX
00y4arImmnxcs

a) YuurejasiM, METOANYECKUM 00beAMHEHUSIM yUHuTeael

[lenenanpaBnenHas paboTa 1Mo GOPMUPOBAHUIO YMEHUM:

- BBIJCIIATH B YCIIOBUM 3aJ1aHUS TJIaBHOE;

- YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIE CBS3U MEXAY OTIEIbHBIMU
AJIEMEHTaMU COJIEp>KaHUsl, B OCOOCHHOCTH B3aMMOCBSI3b COCTaBa, CTPOCHHS U
CBOMCTB BEIICCTB;

- BHHMMATEJIbHO aHAJIM3UPOBATH YCIOBUA 33JaHWs M BBIOMPATh aJeKBaTHYIO
IIOCJIEIOBATEIBHOCTD JIEMCTBUM.

Otn ymeHus: GOPMUPYIOTCS CHUCTEMAaTHYECKU Ha TPOTSHIKEHUH BCETO IIHKJIA
00y4eHHUs XUMHUH MIPAKTUUECKU Ha KaXIOM YPOKE.

OnHoit u3 BaxHEHINX (PYHKIIUN YUUTENS HA HAaYaJIbHOM 3Tare MOATOTOBKU
ABJIIETCS] pPa3bICHEHHE O0YyYarolMMCsl MPUHUUIIOB 0TOOpa M moctpoeHuss KNUM.
Jns TmpaBUJIBHOTO TOHUMAaHUs TPEOOBaHUN, TPEABSIBIAEMBIX K YpPOBHIO
IIOATOTOBKHU BBIITYCKHUKOB IO XUMHUH, YUYUTENb JOJKEH HE TOJBKO MUMETh YETKHUE
MPEJCTABJICHUST O TMpUMEpPAX 3aJaHUi, BKJIIOUYECHHBIX B JIEMOHCTPAILMOHHBIN
BapUaHT TEKYIIEro roja, HO W OBITh 3HAKOM C COJEpKaHHEeM Koaudukaropa u
cnenudukarmn KUM EI'D mo Xxwmuu, BakHEWIIEH COCTABJISIOIICH KOTOPOM
SBJISIETCS OOOOIECHHBIM IJIaH SK3aMEHAIMOHHOTO BapuaHTa. VIMEHHO He3HaHue
CollepKaHNe JaHHOTO JOKYMEHTa SIBIISIETCSA OJHHMM W3 OCHOBHBIX (DaKTOPOB,
MEIIAIOMIMNX TMOJHOLEHHOMY IUIAHUPOBAHUIO TPOIECCA MOJATOTOBKH K JK3aMEHY
KaK [ yuyuTens, Tak W ansi oOydarommumxcs. Pesympratet EI'D 2023 r.
MIPOJIEMOHCTPUPOBATIM TPOOJIEMBI B TOJATOTOBKE BBIITYCKHUKOB, OOYCIIOBJIEHHBIE
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MAaKCUMAJIbBHOW OpUEHTAIIMEN MHOTHX W3 HUX JUUIIb HA 3JIEMEHTBI COAECPIKAHUS U
YMEHUSI, KOHTPOJb KOTOPBIX MNPEAYCMOTPEH 3aJaHUSIMU JIEMOHCTPALMOHHOIO
BapuaHTa. [lokazaTenpHO, YTO IJI1 MPABUIBHOTO MOHMMAaHUS HA3HAYEHHS 3TOTO
JOKyMEHTa ©KETrOoJHO B HEro BKJIOYaeTcs ciuenyromas ¢pasza: «llpu
O3HAKOMJIEHUU C JIEMOHCTPALIMOHHBIM BAPUAHTOM KOHTPOJBHBIX U3MEPHUTENBHBIX
MarepuasioB EI'D cienyeT uMeTh B BHIY, YTO 3aJaHusl, BKIFOUEHHBIE B HErO, HE
OXBaTHIBAIOT BCEX OJJIEMEHTOB COJIEP)KaHHS, KOTOphIE OYIyT TPOBEPSATHCS C
nomoibio BapuantoB KM B 2023 r.»

OOyuass UTIKOJBPHUKOB TMpHeMaM pabOThl C Pa3IUYHBIMHA  THUIIAMU
KOHTPOJMPYIOIINX 3aaHui (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HE0OXOIMMO JTOOMBATHCA MOHMUMAHHS TOTO, YTO YCIEIIHOE BBIOJIHEHHE JH000TO
3alaHUsI HEBO3MOXKHO 0€3 THIAaTEJIBbHOTO aHaliu3a €ro YyCJIOBUS U BbIOOpa
aZICKBaTHOM IIOCJICIOBATEIBHOCTH ACUCTBUM. Ha KaxxJoMm 3Tare moATrOTOBKH K
HK3aMEHY HEOOXOAMMO pa3BUBATh HABBIKM CMBICIIOBOIO UTCHHS, CTaBUThH IMEPE.l
oOyyJaromuMucs mpoOJIEeMHbIE BOMPOCH M MpeajiaraTb HECTaHJAPTHBIE 3aJaHUs,
KOTOpble OYyIyT CIOCOOCTBOBATh AaKTHUBU3AIMKM MBICIHUTENbHBIX TPOIECCOB H
noOy>kJ1aTh K aKTUBHOMY IIOMCKY pelleHus. BakHO He mpesjaraTb Y4EHUKY
TOTOBBIM QJITOPUTM, a TPUBETCTBOBATH COOCTBEHHYIO MOUCKOBYIO JIEATEIBHOCTH
y4amerocs, MOOLIPSITh HECTAHAAPTHbIE MOAXOJAbl U HWHTEPECHBIE MBICIH.
ODHOBPEMEHHO BaKHBIM CTAHOBHUTCS (DOPMUPOBAHHE Yy OOYYAIOUIUXCS YMEHHS
paLlMOHAJIBHO MCIIOJBb30BATh BPEMsI 4Yepe3 TPEHUPOBKU B PEXKUME PEAJIbHOIO
BPEMEHHU, OTBEJCHHOTO Ha BBIMOJHEHUE pPaOOThl C OOJIBIIMM KOJIMYECTBOM
3a/TaHUH, KaKOBOH U SIBIIIETCS DK3aMeHaImoHHas padota EI'D.

3aganus 4dactu 1 sk3ameHalmoHHbIX BapuaHToB EI'D mo xumum 2023 .
CTaIM MpoAoLKeHHueM mpeoOpa3zoBanuid B KM, npeanpuHsAThIX B NOCIETHUE
roJbl M HANPABJICHHBIX HA PEANM3aLUI0 CHUCTEMHO-AESATEIBHOCTHOIO IOIXO0MA.
NMeHHO OH JOJKEH OMpEeeaTh METOAO0JIOTHIO MPENOIaBaHNs XMMHUH B IIKOJIE Ha
coBpeMeHHOM 3T1arne. He MeHee 3HaunMbIM acniekToM 1npu pazpadorke KM craino
YCWJICHHE BHUMAHHS KOHTPOJO CHOPMHUPOBAHHOCTH METANPEIMETHBIX YMEHHUI,
3HaHUU U yMEHUU, POpMHUPYEMBIX B paMKaxX XUMHYECKOTO SKCIIEPUMEHTA.

VYka3aHHble HamnpasieHus cosepuieHcTBoBaHus KM neperuieratorces u ¢
dbopMUpPOBAHUEM BJIEMEHTOB (DYHKIIMOHAJIBHONM TIPaMOTHOCTH: YHTATEIIbCKOMH,
MAaTEMATHYECKON U €CTECTBEHHOHAYYHOM.

BaxxHoe mecTo B mpenojaBaHWM XHMHUU JOJDKHBI 3aHUMAaTh 3aJadydl Ha
pacuer Macchl BEIIECTBA WK 00BhEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BbEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIMU BEIIECTB, TaK KaK ATO
TPAAULMOHHBIA THUIl PAcYeTOB, KOTOPHIA BXOAUT B MPOrpaMMy IO XUMHUU
OCHOBHOM WIKOJIBI, a TAKXE 3aJla4yd, MPEAyCMaTPUBAIOIIME pacyeT MacCOBOU WU
O00BEMHOM JTOJIM BBIXOJIa MPOJYKTA PEAKIMHA OT TEOPETHUECKH BO3MOXKHOTO WJIH
MacCCOBOM J10J1M (MacChl) XUMHYECKOT'O COETMHEHUS B CMECH.

BaxkHo HayuuTh AeTed MpaBWIBHO JaBaTh OTBEThl HA PACUYETHBIE 3a/1ayu,
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KOTOpbIE JIOJDKHBI OBITh MPEJACTaBIEHbl B BHUJE YMCIOBBIX 3HAYEHUH C
OTIPEIENICHHON CTENEHbI0 TOYHOCTH OKpyriieHus. OmuOKy B OTBETaX TaKUX 3a/1ad
CBUJIECTEIBCTBYIOT HE TOJBKO O AehUIMTAX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTEeMaTHYeCKON TPaMOTHOCTH, HO M O HEJAOCTATOYHOW C(HOPMHPOBAHHOCTHU
PETrYJSTUBHBIX YHUBEPCAIbHBIX YUEOHBIX JIEUCTBUM — yMEHUH CJel0BaTh
UHCTPYKIIUSIM, OTIPEIENISITh MOPSAIOK ACHUCTBUM, pabOTaTh MO IJIaHy.

Heobxonumo ¢opmupoBaTh 0a30Bble MATEMAaTUYECKHUE U AJIEMEHTApPHbBIC
XUMHUYECKHe 3HaHuA. Peub uaer o6 ymeHusx paboTarh ¢ KOdPPUIMEHTAMH U
IPOBOAUTH MPOCTEHINe apuPMETUIECKUE PACUETHI.

Jlnst BOCHOJIHEHUS MPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpbIE PEryJsipHO
BBI3BIBAIOT 3aTPYJHEHUS y 00yUYaIOIUXCA U YYaCTHUKOB PK3aMEHa, Mpejiaraercs
IIPOBECTH CIIETYIOIINE MEPOITPUSATHS:

1. OpranuzoBath U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WIM B JUCTaHUMOHHOM (opmare). Llenplo Takoro cemuHapa OyAeT Kak
BOCIIOJJHEHME  HEKOTOPbIX MPEAMETHBIX JAePULUTOB, TaK W  pa3BUTUE
ONPENENEHHBIX METaNpPEeIMETHbIX yMeHui. CeMHHap MOKHO OpraHM30BaTh Kak
COPEBHOBAHHE KOMaHJ, KOTOPBIM TPEOYeTCS BBINOJIHUTH CIEIYIOLUIUE 3a1aHUS:
BBIOpATh OIpPEACIEHHBIE XUMUYECKUE DJEMEHThI, HMEIOIIUME TE€ WM HHbIE
OCOOEHHOCTH CTPOEHHUSI aTOMOB; PEIINTh KOMOMHUPOBAHHYIO PACUETHYIO 3a/1a4y;
YCTAaHOBUThH MOJIEKYJISIPHYIO M CTPYKTYPHYIO (POpPMYITy OpPraHUYECKOIO BEILECTBA.
DopMyJIMPOBKH 33JJaHUN COCTABISAIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIIOJTHEHHUE
3aJlaHdid MOTpeOyeT BBICOKOM KOHIICHTPAllUM BHUMAHUA K TEKCTYy 3aJaHusl,
MCITOJIb30BAHUS TEXHOJIOTUHA KPUTUYECKOTO MBIIIUICHHUS .

2. Opranu3oBaTh M TPOBECTM LHMKJI BEOMHAPOB JUIsl  BOCHOJHEHMS
npeaMeTHbix gepunutoB. K yyacTMio B MOATrOTOBKE BEOMHApOB MPUBIICYD
yuuTeNed XUMHH 00pa30BaTENIbHBIX YUPEKIACHUHM, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKME pe3ynbTarbl EI'D mo xumun. Temarnka 3TMX BEeOMHApPOB BKIIOYAET
BOIIPOCHI, KOTOPBIE PEryJsPHO BBI3BIBAIOT 3aTPYyJHEHUS y Yy4YacTHHKOB EI'D,
Hampumep: «OmnpenensieM THUII XUMHAYECKOM CBSI3M M THUI KPUCTAJUIMYECKOMN
pEmIETKU BEeIIeCTBY, «BaxHehme XuMUYecKre MPOU3BOACTBA B Kypce XUMHM,
«IKCTIEpUMEHTAJIbHOE pEelIeHUe 3a7ad Ha WACHTHU(PUKALUIO BellecTBy, «Pemaem
pacu€THyIO 3a7auy», «AMQOTEpHbIE OKCUIbl U TUAPOKCHUIBI, UX B3aUMOCBS3b C
JIPYTUMU BELWIECTBAMMY, K AMUHBI 1 aMUHOKHUCIOTBD».

3. [IpoBectn guarHocTHyYeckyro paboTy, BKIIIOYAIONIYIO 3afaHUs IO
opranudeckoil xumuu B popmare nepsoit yactu KM EI'D o xumuu.

4. PexoMeHJIOBaTh  yYUTENSIM  XUMHUU  TPOUTH  KypChl  TOBBIIICHUSA
kBaymdukanuu B TeueHue 2023-2024 yuyebHOTro roaa.

0) MyHnuunajabHbIM OpPraHam ynpaJieHusi 00pa3oBaHHeM

- MPOBOAUTH MOHUTOPUHI YPOBHS YCBOEHHS BJIIEMEHTOB COAEpKaHUA Ha
BCEX ATanax u3y4eHusi XuMHuu;

- OpPraHM30BaTh MEXIIKOJbHBIE 3aHATUS JJI y4allUXCs MO NOATOTOBKE K
roCy/IapCTBEHHOW UTOTOBOM aTrectaruu. [Ipu 3ToM HEOOXOAUMO HCITOIB30BaTh
3aJlaHusl, KOTOPbIE COOTBETCTBYIOT KoAUpUKaTopy U cnenupukanuu EI'D;
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- TMPOBECTU KYpChl MOBBIIIEHUS KBAJIU(PUKALIUU ISl YUUTENEH, ydaluecs
KOTOPBIX MOKa3aIu HU3KUM pe3yibTat EI'D;

- OpraHu3oBaTh OOyYalIIME CEMUHApPbl MO OOMEHY OIBITOM MEXIY
nenaroraMd ¢ OOJBIIMM CTa)keM, OOydaronuecss KOTOPBIX I[OKa3bIBAIOT
CTaOUJILHO BBICOKHE PE3YJIbTATHl U MOJIOABIMU YUUTEISIMH;

- OpTraHu30BaTh OOMEH OIMBITOM MEXAY IIKOJIaMU, 00yUYaroIIrecs KOTOPBIX
MOKa3bIBAIOT BBICOKUHN pe3ynbTar, U OO, HCHBITHIBAIONIUMU 3aTPYJHECHUS B
peanu3anur o0pa3zoBaTENIbLHON MPOTPAMMBI;

- mpu noaroroBke k EI'D mo Xxumuu ciepayer y4uThIBaTh, YTO H3Y4YEHUE
CUCTEMAaTHYECKOTO Kypca XUMHUU B 00beMe 1-2 YacoB OpHEHTHPOBAHO Ha
YCBOGHUE MaTepualia UMEHHO Ha 0a30BOM ypOBHE, YTO B HauWOOJIbLIECH CTENEHU
MO3BOJISIET YCIIEUIHO CIPABUTHCS C 33JlaHUSIMU 0a30BOrO YPOBHS U HEKOTOPBIMU
3aJlaHUSIMM  TIOBBIIEHHOTO YPOBHSI CJOKHOCTH. (OCBOEHHME MaTepuaia Ha
npoQHIBHOM YPOBHE MpEAyCMATPUBAET MHOW Auamna3oH y4eOHbIX 4acoB (5—7
4acoOB B HEJEII0) U/WIH OOJBIITYI0 CAMOCTOSTEIIbHYIO MOJITOTOBUTEIBHYIO pPabOTy
CTapILEKIACCHUKOB MOJI PyKOBOJCTBOM IeAarora.

Pexomenaanuun mo opraHusannu auddepeHuNpPpOBAaHHOTO 00y4YeHHS] XUMHHU
00y4aroIuXxcsi ¢ pa3HbIMHM YPOBHAMHU NMPEAMETHON MOATOTOBKH

a) YuureasiM, METOANYECKNM 00beUHECHUSIM YUHnTe el

[lepBeiM  mmarom  opranuzanuu  auddepeHurpoBaHHOTO  00y4YeHUs
IIKOJIbHUKOB C pPa3HbIMH YPOBHSIMH TMOJATOTOBKH 10 XUMHH OyIeT pa3JeieHHe
oOy4Jaronmxcs, KOTopble IMIaHUPYIOT caaBaTh EI'D, Ha nBe rpymmbl: TeX, KTO
JTABHO TOTOBUTCS K DK3aMEHY U UMEET BHICOKUM YPOBEHb OCBOCHHS XUMHH, U TEX,
KTO Hayajl TOTOBUTHCSA K SK3aMEHY B TEKYIIEM YYE€OHOM IOy M UMEET HE CTOJb
BBICOKMW YpOBEHb. Y OJHONW W y JApPYrod TPYIIbl JOKHBI OBITh pPa3HbIC
nporpamMmbl  00yueHusi. [l TmiepBOM Tpymlmbl B MPOrpaMMy TMOATOTOBKH
HEOOXOJMMO BKIIIOYATh PEIIEHHWE PACUETHBIX 3a7a4 MOBBIMICHHON CII0XHOCTH,
3a/layd Ha YCTaHOBJIEHHE (POPMYJI OPraHMYECKUX BEIIECTB (MOJIEKYJSAPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK MpeBpallleHuid BemecTB. Llenbio ocBoeHMs
Kypca BTOPOM TPYNION SIBISETCS YBEPEHHOE BJaJCHHE 0a30BBIMH HAaBBIKAMH,
HEOOXOAMMBIMU /I CAAuM 3K3aMeHa, 3HaHHE KJIAcCU(UKAMU U HOMEHKJIATYpPHI
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMHU MOHATUAMH XUMHUU. 3aBEPLIUTH
Takyro ToAroToBKy B 2023-2024 y4yeOHOM roay pEeKOMEHAYeM IBYXYPOBHEBOM
TPEHUPOBOYHO-TUATHOCTUYECKOM padoToil B hopmarte EI'D.

[lepBasg rpymma. OTO 3K3aMEHyeMble, MMEIOIIHME TPYIHOCTU B YCBOEHUU
ydyeOHoro Marepuaina. Jljist paboThl C JaHHOM TPYNIION PEKOMEHyeM:

1. Yeunuth npakTHUYECKUM acleKT B MpenojaBaHuu XuMuu. i yriryOneHus
MOHUMaHUsl MaTepuaia HeoOxomuma 3Gh(EeKTUBHAS peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHWHM C JPYTUMHU HATJISAHBIMA CPEICTBAMH OOYyYCHHS
XUMUHU  (JIEMOHCTPAITMOHHBIA HKCIEPUMEHT, paboTa ¢ MOMACISAMH MOJEKYIT U
KPUCTAJUIMYECKUX PEIIEeTOK, BUJEOMATepHUalibl, BHPTyaJlbHBIC JabopaTopuw,
pOrpamMMbl MOJCIIUPOBAHUS XMUMHUYECKUX OOBEKTOB (BEIIECTB W TPOIECCOB) B
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Takux QopMmax, Kak JiaboparopHas M NpakTuyeckas paboTel. TeopeTmueckuit
MaTepuan JOJDKEH MPEernojaBaTbCsd B TECHOM B3aWMOCBSI3U C PEJIEBAHTHBIM
IKCIIepUMEHTOM. Kaxaplii SKCIEpUMEHT JOJKEH BKIIIOYATh B CE€0SI METOINYECKHUE
yKa3aHus, KOMIIOHEHTOM  KOTOPBIX  SIBJIIETCA  KaK  HEMOCPEICTBEHHO
DKCIIEpUMEHTabHAs paboTa, TaK W BBHINIOJHEHHWE KOHTPOJBHBIX 3aJaHWi B
dbopmare, ananorngHom 3aganusm OI'D u EI'D mo xumwuw.

2. ®opMUpPOBATh YUTATEIBCKYIO TPaMOTHOCTh oOOywatommuxcs. [ms sToro
HeoOXo/MMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HaBbIKA CMBICIOBOTO YTCHUS
npu pabote ¢ uHpopmarmeit J100ro TUIa.

3. CucTteMaTu3UpOBaTh 3HAHUS MO KaXJIOMY DJIEMEHTY COJEp)KaHHs Kypca
xumuH. JlJig 3TOro cHaudajga HEOOXOJAMMO HCIOJIb30BaTh 3aJaHUsl Pa3IUYHBIX
MojeNeld, B TOM YHCJIE€ TPAJAUIMOHHBIX, KOTOpbIE TPEOYIOT TOBTOPEHUS
TEOPETUYECKUX TIOJIOKEHUH, HalKMCaHUsl ONpENeJICHUN H3YUYCHHBIX TOHSATHUH,
COCTABJICHHS] YPABHEHHI XUMUYECKUX PEAKIINM, ONPEACIICHNUS CTEIIEHH OKUCIICHHS
XUMUYECKUX OJJIEMEHTOB M T.1.; C BBIOOPDOM OJHOTO OTBETAa M3 YEThIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIE€ TOUEUHO BBISIBIIATH MPOOENbl B 3HAHUSIX U
3aTPpyJHEHUS] B IPUMEHEHUM ATUX 3HAHWUM MPU BBINOJHEHHM 3agaHuil. M ToibKO
Ha 3aKJIOYMUTEIBHOM JTale MOJATOTOBKM K 5K3aMEHY MOXHO HCIIOJIb30BaTh
3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. IlpeaycmaTpuBaTh B T€UEHHE y4eOHOTro mporecca paboTy ¢ 3aJlaHUsIMHU,
KOTOpBIE TPOBEPSIOT HE TOJBKO NPEAMETHYIO COCTABISIONIYI0 XUMHH, HO U
MEXIPEIMETHbIE CBSI3M ¢ (U3NKOM, Ouosorueit, mMaremarukoi. HeoOxomumo
HaJu4yue IMPaKTUKO-OPUEHTUPOBAHHBIX, MEXIPEAMETHBIX, SKOJOTM3UPOBAHHBIX
3aJlaHdid B XOJI€ peanu3aiuu OOy4eHHs IIKOJBHOTO Kypca xumuu. Cremyet
n30eraTh peuieHus «IadJIOHHBIX)» 3aJJaHul, KOTOphIE CTaBAT Nepes co0oi 3a1aqy
«HATACKWUBAaHUS Ha BBITIOJHEHUE 3aJ1a4 ONpeeieHHoro hopmara, B TO BpeMsl Kak
3aJI0TOM ycleXa Ha dK3aMeHe SIBISIETCS Pa3BUTHE TBOPYECKOTO M KPUTHUECKOTO
MBIIJIEHUS, @ TaKXXe CPOPMUPOBAHHOCTH HABBIKOB MEPEHOCA 3HAHUU U3 00JIacTH
TEOPUU B peajibHbIC KU3HECHHBIE CUTYAIlUH.

5. Pa3zBuBaTh y 00y4arommxcs HaBbIKM CAMOKOHTpPOJISl U pedaekcun. JlanHas
paboTta cnocoOCTBYyeT (OPMUPOBAHUIO CTOWKOW MOJOKUTEILHON MOTHBAIIMU B
U3YYEHUU TMpeaMeTa. DTO BO3MOXHO MOCPEICTBOM OpraHU3allud HSKCKYpPCHUH,
TeMaTUYECKUX BEUEPOB, CBSI3U XUMHH C TTOBCEHEBHOM KU3HBIO.

Bropas rpymma. DOto  oOywarmomuecs €O CPeOHUMH  YYSOHBIMU
CHOCOOHOCTSIMH.

1. Ucnionb30oBaTh  3aJaHus, B  KOTOPBIX JUIsl  pelieHus Tpedyercs
MOCJIEIOBATEIbHOE BBIMIOJHEHUE HECKOJIBKUX (TPEX-YEThIPEX) MBICIUTEIbHBIX
ornepanui (aHaNIM3—CUHTE3—CpaBHEHNE—0000IIEHUE), B TOM quclie
OCHOBBIBAIOIINXCSI HA BJIAJICHUHM 3HAHUSIMU W3 PA3HBIX TEMATHUYECKUX Pa3JIeJOB.
[{enecooOpa3HO KUCIOIB30BAaTh HA YPOKaxX caMO- U B3aMMOOLIEHUBaHUE.

2. Ucnionw3oBath 3amanHusi, mMpeaycMaTpuBaroiiue padoTy ¢ uHbopmarumei,
MPEACTABICHHON B pas3nu4yHoi (opme — cxema, Tabiuia, PUCYHOK U Jp., C
NOCJIEAYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HABBIKM, HEOOXOAWMBIE ISl  BBITIOJHEHWS  3a7aHus,
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OINMCBHIBAIOIIETO IOCIEA0BATENBHOCTh 3KCIEPUMEHTAIBHBIX JCUCTBUN, KOTOPBIE
HY)KHO TIPEBPATUTh B YypPaBHEHUS peakUud (MBICIEHHBIM SKCIIEPUMEHT).
TpyIHOCTh Takoro 3afgaHus COCTOMT B TOM, YTO IIKOJBHHUKHA HEJOCTATOYHO
XOpOoILIoO  pa3duparoTcss B  OKCIEPUMEHTAIbHOW XHMHUH, HMEIOT cliaboe
IIPEACTABICHUE O MPOTEKAIOIIUX XUMUYECKHUX ITPOLECCAaX U HE BCErJa NOHUMAIOT
CMBICT HCTIOJIB3YyEMbIX TEPMUHOB 1 omnpenenennii. K kaxmoit nabopaTopHoi u/uiu
PaKTHUECKON paboTe HEOOXOAUMO TOTOBHUTD JIUCT C 3aJaHUSIMU, HAPaBICHHBIMU
Ha (OpMUPOBAHNE MOHUMAaHMsI MPOIIECCA, TPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOAMMO TaKKe ONUCHIBATH HAOMIOJIEHUS U OOBACHATH uX. IloneszHoil
Oyzaer paboTa C pa3IUYHBIMU THNAMM 3aaHui (C BBIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHa HE0OXoauMa Iyl (HOpMUPOBaHMUS
NOHMMAaHHUS, YTO IPaBWJIbHOE BBIIIOJIHEHUE 33JaHHUs HEBO3MOXXKHO 0€3 IOJIHOTO
aHaJln3a €ro yclioBus U BblOOpa crpaTeruu pemieHus. [lapamnensHo opmupyercs
YMEHHE PalMOHAJIBHOIO WCIIOJIb30BaHUs BPEMEHH, OTBEICHHOTO HA BBIIIOJIHEHUE
AK3aMEHAIMOHHOM pabOTHI.

Tpetbst rpynna. C BBICOKMM M BBIILLIE CPETHETO YPOBHEM OOYUYEHHOCTH.

1. PexoMeH10BaTh peLICHUE 3a/laHui, BBIXOJAIIMX 3a pPaMKH (popmMaToB U
MoJieJIell, BCTpeYarolMXcsi B 3K3aMEHAlMOHHbIX padorax EI'D. Dto mo3Bosur
chopMupoBaTh y OOy4yaloOUUMXCAd YMEHHE CaMOCTOSITEIbHO pa3padaTbiBaTh
AJITCOPUTM pEILEHUS B CIIy4ae HECTaHJAPTHBIX (POPMYJIUPOBOK 3aJaHHUN, a TaKXKe
yMEHHE JEHCTBOBAaTh B HE3HAKOMBIX CUTyallUsiX. B psje ciaydaeB 1enecooOpa3Ho
IPONUCHIBATh B OOIIEM BUJE TMOPSIOK HAXOXKJIEHUS (PU3NYECKUX BEIMYMH O€3
IIPOBENCHUS MPOMEKYTOUHBIX apU(PMETUUECKUX BBIYUCICHHUM, a TakXke pelaTh
3a/layy, MPUMEHSS HECKOJbKO BO3MOXHBIX CIOCOOOB, OLIEHHWBAs 3TH CIIOCOOBI U
BBIOMpAs 3aTEM HAauOOJee pallMOHATIbHBIMN.

2. [IpoBOoANTh WHTETPUPOBAHHBIE YPOKHM C MaTeMaTUKOH, (DU3UKOM,
ouvonorueir st (GOPMHUPOBAHUSA LIETIOCTHOW KapTHMHBI MHpa BO B3aMMOCBS3U U
B3aMMO3aBUCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMMHHMCTPAUMAM 00Pa30BaTeIbHbIX OPraHU3ALMUIM:

- peanu3oBBIBaTH ~ NpPUHLOUNB  auddepeHIupoOBaHHOTO  O0ydeHus,
co3aBaTh MNPOQUIbHBIE KJIAaCChl W TPYINIbl € M3YyYEHHUEM XUMHH Ha
podUIbHOM, YTIyOJIEHHOM YPOBHE;

- BBIACHATH JIOTNOJIHUTEIBHBIE Yachl Ha HW3YYEHHUE XUMHU B BHUIE
AJEKTUBHBIX TPEAMETOB, (aKyJIbTaTUBHBIX KypPCOB, OPTaHU30BBIBATH IS
oOydJarommxcst ¢ HU3KUMHU  NpeaMeTHbiMu Y Y]l  HHIWBUIYyaIbHBIC
o0pa3oBaTebHbIE MAPIIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ynpaBJjieHUs 00pa30BaHUEM:

- MNPEeAYCMOTPETh MEphl AJPECHOW TIOMOIIU YYHUTEISIM XHMHUH IO
YCTPAHEHUIO BBISBICHHBIX WHAUBUAYATbHBIX MTPOGECCUOHANBHBIX (MPEAMETHBIX
U METOJIUYECKHX) 3aTPyJAHECHHUH, B TOM 4YHCJE depe3 oOyueHue MX Ha Kypcax
MOBBINICHUS KBAJU(PUKALINY;

- OpraHu30BaTh pacnpocTpaHeHue HPPEKTUBHOTO ONbITA YUYUTEEH,
oOydarommecss KOTOPbIX JEMOHCTPUPYIOT CTAaOMJILHO BhICOKHUE pe3ysibTaThl EI'D
10 XMMHUHU.
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Pexomenganum mo TemMam A o0cyxkaeHuss / oOMeHa ONBITOM Ha
METOAUYECKUX 00beAHHCHUAX YUYUTeIei-NPeAMEeTHUKOB

B pamkax JAeATENpbHOCTM NPEAMETHBIX CEKUUW y4YUTEIEd XUMHUU
PErHOHAIIBHOTO Y4eOHO-METOAMYECKOTO 00bETMHEHUSI PEKOMEHI0BATh:

- BKJIIOYATh B IUIAH pabOThI 3aCE€laHuUs MO CIEIYIOIIMM TeMaM: «AHalIu3
pesyabratoB EI'D mo xumum», «Bompockl oOpraHu3alud W MOPOBEACHUS
noAroToBku oodOyuaromuxcsi K EI'D», «llyTh mnoBbllIeHUS KadecTBa YpPOKOB
XUMUHU, 3OPEKTUBHOCTH MPENOAABAHUS IPEIMETAY;

- TPOBOJUTH TPAKTUYECKHE 3aHATHS, OTKPBITHIE YPOKH, OOydaromue
CEMUHaphl MO JaHHOW TmpoOJeMaThuke ¢ YydacTHeM Hauboyiee OIBITHBIX
IIE1aroroB.;

- y4acTBOBaTh B pacmpocTpaHeHHH 3PGEKTUBHOTO ONBITA YUHUTENIEH,
oOyyarommecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BBICOKHE pe3ynbTaThl EI'D
10 XUMUH;

- 3aIlJIaHUPOBATH METOJAMYECKHE COOBITHUA MO O3HAKOMIIEHUIO C Y4eOHO-
MeToAnYeCKUMH pekoMenaanussmu OUIIN.

PexomMeHaanuu 1o BO3MOKHBIM HAINIPABJICHUSM NMOBBINICHUS KBATH(PUKAINHA
Pa0OTHUKOB 00pa30BaHUA /I BKJKYEHHS] B PErHOHAJBHYI) JTOPOKHYIO
KApTy N0 Pa3BUTHI0 PerHOHAJILHON CHCTEeMbI 00PA30BaAHUSA:

- MEpONpPHUSITUS TMOBBIINICHUS KBaJu(UKAIMK, BKIIOYAIOIIUE TEMBbI:
pesynbTaThl EI'D Tekyiiero roja; aHaau3 TUMHYHBIX OMIMOOK, 00yJaromuXxcs 1Mo
xumuu npu  caade EI'D, BBIABIEHHBIX TPYIHBIX JUISI  BOCHPHUSTHUS
oOydaromumucs TeM W 3aaaHuii; usmeHenuss B KM EI'D mo xumum Ha
CIEIyIOIMNN yueOHBbIN TOI;

- o0yyeHHWe TmenaroroB, B TOM 4YHUCII€ aJpecHOe (Ha OCHOBE aHaln3a
pesynbTatoB EI'D-2023), KOHCYIbTHUPOBAHUE TEIAroroB U oO0ydaronmxcs (Kak
NyTeM MPOBEICHUS O0O0pa3oBaTEIbHBIX CEMHHAPOB, BEOUHAPOB, TaKk W
WHJIUBUAYATBHO);

- npoxoxaeHue KypcoB «lloaroroBka oOyyarouxcs K rocy1apCTBEHHON
UTOroBOM arrectaiumy», «lMHTepakTuBHBIE (OPMBI MOATOTOBKM K EI'Dy,
«IToaroroBka k EI'D B koHTeKCcTE MM POBOI 00pa30BaATEIHLHON CPEABIY;

- TMPOBEJCHUE CEMUHAPOB M TMPAKTUKYMOB C ILeJbl0 (HOPMUPOBAHUS
YMEHHUU U HABBIKOB, CIIOCOOCTBYIOIIMX Kauy€CTBEHHOMY BBIMOJHEHUIO 3aJlaHUMN
NoNe 13-15, 17-19, 28, 24 -25, 29-34, 1o cneayomuM TeMam:

- «l'otoBumcsa xk EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XHUMHUUYECKHUX
peakiuii. CKOPOCTh XUMUUYECKOU peakiuu U (HaKTOpbl, BIUSIONINE HA HEEY;

- «l'otoBumcst k EI'D: XapakTepHble XUMHYECKHE CBOHCTBA U
CIIOCOOBI MOJYYEHUS a30TCOCPKAINUX OPTAHNIECKUX COCTUHCHHINY;

- «l'otroBumcst k EI'D: buoisorndyecku-BaXHbl€ OpPTraHUYECKUE
COCIMHEHUSI»;

- «['otoBumcs k EI'D: I'eHeTnueckass B3aMMOCBSA3b HEOPraHUYECKUX
BELIECTB U OPTAaHUYECKUX COCAMHEHHHN B 33JaHUSAX MOBBIIIEHHOIO WU BBICOKOTO
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YPOBHEH CIIOKHOCTHY;

- «l'oroBumcst k EI'D: Pacu€Tel mo ypaBHEHHUSIM XHMHUUYECKHX
peaKLuiny;

- «l'otoBumcs k EI'D: PemeHue 3amady  BBICOKOTO  yPOBHS
CIOKHOCTHY;

- «l'oroBumcsa k EI'D: IlomyyeHne #W TpPUMEHEHUE BEUIECTB U
MAaTEPUAIIOBY.
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