AHYYHHCKHA MYHULIMNIAJIBHBIA 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
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
AHYYHUHCKUI MyHUIMIIAJIBHBINA OKPYT 2 0,2

OcHoBHbIle pe3ynbrarel EI'D 1o xumMnun B AHYYMHCKOM MYHHUIUIIAJIBHOM
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 50
50
25
0 0
0
B HVXKEe MUHMManbHoro banna OT MUHUManbHoro 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 AHYYMHCKOM MYHHUIIUIIAJIHLHOM OKPYT€ HE MPEOoJIeln
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 Homenknarypa HEOpraHMuEeCKUX BEILECTB
(TpuBHAJbHASI U MEKAYHAPOIHAS)
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 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*

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

16

B3anMocBs3b yrieBoIopoaoB,
KHCJIOPOICOIEPIKAIINX U a30TCOACPIKAIINX
OpraHUYeCKHUX COCTUHEHUM

234,243

3.9

17

Knaccugukanust XUMHYECKIX PEaKIUil B
HEOPraHMYECKON M OpraHuuecKod XMMUHU

2.2.8

14.1

18

CKOpPOCTb peaknuy, e€ 3aBUCUMOCTb OT
pas3IMyuHbIX (aKTOPOB

2.4.5

1.43

19

Peakumy OKHCIMTEIBHO-BOCCTAHOBUTEIIHHEIC

2.2.1,2.25

1.4.8.

20

DIIEKTPOIU3 PACIIIIABOB U PACTBOPOB (COJNEH,
IesIoue, KUCJIOT)

113,225

1.4.9

21

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

224

14.7

22

OO6paTtuMble 1 HEOOpPATUMBIE XUMITYECKUE
peakun. XUMUYIeCKOe paBHOBECHE.
CMerieHne paBHOBECHSI ITOJT ICHCTBHEM
Pa3IHIHBIX (PaKTOPOB

2.4.5

1.4.4

24

KauecTBeHHBIE peakIMy Ha HEOPTraHUYECKUE
BELIECTBA U HOHBI. KauecTBEHHbIE peakLuu
OpPraHuYeCcKuX COeAUHEHUN

25.1

414,
415

25

IIpaBuna paboTsl B 1abopaTopui.
JlabopaTopHas mocyaa u 000pyI0BaHHE.
I[TpaBuna 6e30macHOCTH Mpu paboTe ¢
CAKUMU, TOPIOUYUMHU U TOKCUYHBIMHU
BEIIIECTBAMH, CPEICTBAMU OBITOBOM XMMHH.
HayuHble MeTObI HCCITETOBaHHS
XUMHYECKHX BEIIECTB U NPEBPALICHHIA.
MeToabl pa3iesieHust CMecel U OUUCTKH
BemecTB. [IoHsITHE 0 METALTYpruu: o0Iue
CIIOCOOBI MONyYeHHsT MeTaIoB. O0me
Hay4HBIC MPUHLUITBI XUMHUYECKOTO
MIPOM3BOJICTBA (HA MPUMEPE MPOMBIIIIIIEHHOTO
MOJIy4EHUs1 aMMHaKa, CEpHOI KUCIIOTBHI,
MeTaHoJa). XUMHUYECKOe 3arps3HeHIe
OKPY’KaromIeit Cpelbl U ero MOCIeCTBHS.
IIpupoaHble UCTOYHUKU YIIIEBOAOPOJOB, UX
nepepaboTka. BeicokoMoeKkysipHbIe
COeMHEeHNs. Peakiny nonMMepu3aniy 1
HoJMKOHIeHcauH. [TlonuMepsl.
[InacTMacchl, BOJIOKHA, KAYYYKH

1.3.2,1.3.3,1.3.4,

224

411,
4.1.2,
421,
4.2.2,
4.2.3,
424,
4.2.5

26

PacuéTel ¢ HCoIb30BaHNEM ITOHATHH
«PaCTBOPUMOCTb», «MacCOBasi NOJIsL
BCLICCTBA B pacCTBOPE»

2.5.2

431

27

Pacuérel TemoBoro 3 dexra (1o
TEPMOXUMHYECKUM YPAaBHEHUSIM)

2.5.2

434

28

PacuéTer Macchl BemecTBa win 00bEMa razoB
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIINX B
peakiuu BeulecTB. Pacuérsl MaccoBoil uiu
00BEMHOM TOJTM BBIX0J1a IPOAYKTA PEAKITUN
OT TEOPETUYECKH BO3MOKHOT0. PacuéTsl

252

4.3.3,
4.3.8,
439

4




Ne

3aJaHusA

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

Kon

3
KT KDC*

MaccOBOM J0IH (Macchl) XUMHUECKOTO
COEJIMHEHUS B CMECH

Yacts 2

29

OKHCIIMTENb U BOCCTAHOBHUTEb. Peakuuu
OKHCJINUTCIbHO-BOCCTAHOBUTCIIHbHBIC

233,243,244 2.8

32

Peakunm, moaTBepKIAONIAE B3aUMOCBSI3b
OpPraHUYeCcKNX COeAUHEHUHN

234,243 3.9

33

YcraHOBIIEHHE MOJIEKYJIIPHON U
CTPYKTYPHOH (OopMYJT BEIIeCTBA

2.5.2 4.3.7

34

Pacuétel ¢ ucnonabp30BaHUEM MOHATUI
«PacCTBOPUMOCTBY, «MaccoBast TOJSI
BELIECTBA B pacTBOpe». Pacu€Tsl Macchl
(00BEMa, KoNMMUEeCcTBa BELIECTBA) IPOAYKTOB
peaxIyu, ecau OJHO U3 BEIeCTB JaHO B
n30bITKE (MMeeT npumecH). Pacyérsl Mmacchl
(00BEMa, KoNMUEeCcTBa BELIECTBA) MPOAYKTa
peaxImu, ecau OJJHO U3 BEIECTB JaHO B BHJIE
pacTBopa ¢ onpeaeaéHHON MaccoBOM JTone
pacTBOpEHHOTO BemecTBa. Pacuérer
MacCOBOH JOJIM (MACCHI) XUMHUYECKOTO
COCIMHCHUS B CMECH

431,
4.3.5,
4.3.6,
439

2.5.2

Ha pucynke 2 mnpencTaBiieHbl [aHHBIE IIO

saganusaM (%), ypoBeHb

BBITIOJTHEHHS KOTOPBIX HE MPEOJI0Jie]] MUHUMAIbHBIM Topor. KpacHoit nuHuein
OTpaX€H MHHHMAIBHBIA TIOPOT BBIMOJHEHUS IJIS KaXJIOTO YPOBHS CIIOXKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHUi — 10%.

MPOLEHT BbINOJIHEHUA

100
90
80
70
60

50
40
30
20
10

1 2

ba3osbiit 50,00,0050,00,00 50,0 50,0 0,00 50,00,000,00 50,0 50,0 50,0 50,0/50,0 50,0 0,00

NOBbILWEHHbIN

BbICOKMM

4 5 10 11 13 17 18 19 20 21 25 26 27 28

Homepa 3agaHuii

7 8 12 14 16 22 24 29 32 33 34

0,00 25,0 0,00 0,00 0,00 0,00 0,00
0,00 0,00 0,00 0,00

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

MHHUMAJIBHBIN [TIOPOT

B xome ananmm3a pe3ynbTaTOB YYaCTHHKOB M THIIOB 3aJaHUM, MOMABIIUX B
nepedensb (Tabm. 2, puc. 2), ObLIM BBISBICHBI CIEAYIONIME YAaCTHBIE 3aTPyIHECHHUS
YY9aCTHHKOB dK3aMeHa:



Pesynbrarel BeinonHeHus 3agaHus Nel roBopsAT 0 TOM, YTO BBITYCKHHUKH HE
MOTYT XapakTepu3oBaTb S-, P- © d-32IeMEHThl MO HX [MOJIOKEHHUIO B
ITepuonnueckon cucreme .. Menneneena.

Brimmonuenue 3amganus Ne2 tpeGyer moHumanus cmeicna llepuoanyeckoro
3akoHa /(.M. MeHnzeneeBa M UCHOJIB30BaHUA €ro JUIsl KAYECTBEHHOTO aHAIM3a U
O0OOCHOBaHUSl OCHOBHBIX 3aKOHOMEPHOCTEHl CTpPOEHUS AaTOMOB, CBOICTB
XUMHUYECKUX DJIEMEHTOB W MX COCIUHEHHUH, C(HOPMHUPOBAHHOCTH YMEHUS
ONPENENATh BaJCHTHOCTh XHMHYECKOIO DJJEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnognueckon cucreme xummuyeckux 3nmeMeHToB .M. Menneneesa.

Jnsa ycnemHoro BbImoJHEHUS 3amaHusi Ne3 BBITYCKHUKH JOJDKHBI YMETh
OIPENENATh BAJIEHTHOCTb U CTEHEHH OKUCIEHMS S-, P- U d-3JIEMEHTOB, C 4YeM
OOJBIIMHCTBO U3 HUX HE CIIPABUIIOCH.

Beinonnenue 3amanus Ned mpenrnosnaraer 3HaHHE TUIOB KPUCTAUITMYECKUX
pPEIIETOK ¥ BHUJIOB XHMHYECKHX CBsi3zeil. OOpaTMM BHHMAaHHE U Ha YPOBEHb
c(OPMHPOBAHHOCTH YUTATEIBCKOM I'PAMOTHOCTH 3K3aMEHYEMBbIX, BBITOIHSIBIINX
9TO 3axaHve. B ycioBuM 3amaHMsA  yKaszaHbl [JBa IIPU3HAKA, 110 KOTOPBIM
HEO0OXOIMMO CJENaTh MPAaBUIbHBIN BEIOOP, OAHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
9TO BHUMAHHUE.

PesynpraTel BbINOMHEHUsA 3afaHus Ne5 T1okasand, 4YTO BBIIYCKHUKH
HEJ0OCTAaTOYHO MPOYHO OBJIAJENH YMEHUSAMH KJIACCU(PUUUPOBATh HEOPTAHUYECKHE
BEILIECTBA.

IIpu BbmosHeHnun 3amanuii No7, Ne§ sk3ameHyeMbIM HEOOXOIUMO OBLIO
IIPUMEHUTh 3HAHUSA O CBOMCTBAaX KOHKDETHBIX BEIECTB, IPUHALICKANMX K
pa3HbIM Kj1accaM. DJTO O3HAYaeT, YTO HEOOXOIMMO YUHMTHIBaTh KaK KHCJIOTHO-
OCHOBHBIE€ CBOICTBa BEUIECTBA, TAK M €ro CIOCOOHOCTb MPOSBISTH CBOWCTBA
OKHUCIIUTEIIS NI BOCCTAHOBUTEIIS.

3ajgaHus, OpPUEHTHPOBAHHBIE HA IIPOBEPKY 3HAHHUS TEOPUHU CTPOCHUS
oprannueckux BemecTtB  NelO, Nell, HemocTtaTo4yHO TMPOYHO  YCBOEHBI
BBIIIYCKHUKAMH C PAa3HbIM YPOBHEM IIOATOTOBKW. BpimonHss 3aganue Nell,
BBIITYCKHUKHM JIEMOHCTPUPOBAJIM HE3HAHHUE TOHATUS «TOMOJOTM» W NYTAINCH B
TPUBHAIBHBIX U CUCTEMAaTUYECKUX Ha3BAHUAX BELIECTB.

OTpunaTenbHbI pe3yabTaT BHITOIHEHUS 3agaHust Nel2 CBHAETENBCTBYET O
TOM, YTO DJJIEMEHTHI COJEpkKaHUA Kypca OpPraHHYECKOM XHMHHM YCBOCHBI
BBIITYCKHUKAMH  HECKOJIBKO XYK€, 4YeM OJJIEMEHTBl COJACp)KaHUSA  Kypca
HEOPraHUYECKOM XUMHH. [Ipy BBINONHEHMM OTOro 3aJaHus SK3aMEHYEMBIM
HEOOXOIMMO OBLIO MPUMEHUTHh 3HAHHUS O CBOMCTBaX KOHKPETHBIX BEILECTB,
IPUHAJISKAIIMX K Pa3HBIM KJIaccaM. DTO O3HAYaeT, YTO HEOOXOIUMO YUUTHIBAThH
CBOMCTBa BEUIECTB C TOYKM 3PEHUS HAIWYUSA TOW WM MHOW (YHKUIHMOHAIBHOU
IpYIIBI WIM CBSI3€M, HE IIyTasd, HaOpuUMeEp, pPEakUuu TaJOr€HAJIKaHOB CO
CIIUPTOBBIM ¥ BOJHBIM PACTBOPOM ILIEJIOYH.

IIpu BbemoaHeHun 3anaHusg Nel3  BBITYCKHHKH MNPOJAEMOHCTPHUPOBANIH
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HEJIOCTATOYHYI0 M3YYEHHOCTh BOIIPOCA CBOWCTB a30TCOJEPKALIUX OPraHUYECKHX
COEIMHEHNH, YTIIEBOIOB.

Boeimonnss 3aganne Nel4, BBINYCKHUKY ITyTaldd paguKaibl METUI U 3THIIL.

OTpunarenbHblid pe3yabTaT BbINOJHEHUS 3a1aHusi Nel6 CBUAECTENBCTBYET O
TOM, YTO SK3aMEHYEMbIE€ HEJOCTATOYHO XOPOIIO OBJIAJICNIM HABBIKAMHU PEUICHUS
KOPOTKHX F€HETUYECKUX LIENOYEK MTPEBPALICHUN OPraHUYECKUX COECTUHECHHUII.

Kak w B mnponuioM Trofy, 3K3aMEHyeMble IOKa3aidu Ooyiee HHU3KHE
pe3yJIbTaThl BBIMOJHEHUS 3aJlaHUN C TMOPAIKOBBIMM HoMmepamu 17, 18, 24, 25.
Onpenenéuuble 3arpyAaHeHus BbI3BaiM 3amgaHust Nel7, Nel8, mnposepstoiue
chOPMHPOBAHHOCT,  yYMEHUH  KIacCU(PUIMPOBATH  XUMUYECKHE  PEAKINH
OpraHMYEeCKOM XUMHUU MO Pa3JIMYHBIM KJIACCU(PUKAIMOHHBIM TMPUHIIMIIAM, B
KOTOPOM BBIITYCKHUKH, BEpPOSITHO, HE YUYWUTHIBAIM HEOOPATUMOCTh pEaKIui
TOpEHUS.

Pesynprarel  pemienust  3agay Nel9, Ne20, Ne2l mnokaszaimm, 4TO
HK3aMEHYEMBbIMH HEJAOCTATOYHO YCHEUIHO YCBOEHBI CIEAYIOIIHE 3JIEMEHTHI
COZICpKaHMS: OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHCIEHUE M BOCCTAaHOBJICHUE,
AIEKTPOIIN3, TUIPOJIN3.

Boeimonnenue 3aganus Ne2?2 mpenronaraetT yMEHHE BBIIOJHSITh PACUETHI IO
YPaBHEHUSIM PAaBHOBECHBIX PEAKIUN.

Pemas 3apanne No24, mHOrme BBITYCKHHMKH IOKa3ajdd HE3HAHHE CBOMCTB
METAJIJIOB.

Boinonuss 3amanue No25, BBIMYCKHUKM IOKa3aldd cia0ble 3HAHUS IO
MPUMEHEHUIO OPTaHUYECKUX BEIIECTB, UTO TOBOPUT O HE3HAHWHU OOLIUX HAYYHBIX
MPUHLIHIOB XUMHUYECKOTO MPOU3BOJICTBA, B YACTHOCTH ALETUJICHA M CJIOXKHBIX
a(upoB.

PesynbraTel peniennst pacu€THBIX 3a/1a4 0a30BOTO YPOBHS CIOXKHOCTU No26,
No27, No28 moka3blBarOT, UYTO HEKOTOPBIE dK3aMEHYyeMbIE CO CJIa00i MOATOTOBKOM
OBJIAJIETM JIMIIb YMEHUSMHU BBINOJHATh pacdy€rsl TemnoBoro 3ddexra (1o
TEPMOXUMUYECKUM ypaBHEHUsIM) — Ne27. A BOT yMEHUSIMU TPUMEHSThH MOHATHE
«MaccoBasi J10Js BEIIeCTBAa B PAacTBOPE» W YUUTHIBATh COOTHOUIEHUE BEIIECTB,
YYAaCTBYIOIIMX B PEaKIUHU, HEAOCTATOYHO, KaK, HANpPHUMEpP, NPHU BBIIOJIHEHUU
3amanusi No28. Dtu 0a30Bble YMEHHUS BO B3aUMOCBS3M HEOOXOIUMO TaKkKe
IIPUMEHHUTH IIPU PEIICHUU 3a/1a4 BBICOKOTO YpOBHS Cl0KHOCTH Ne33, Ne34 B yactu
2.

3agaHusi 4YacTd 2 € Pa3BEPHYTBIM OTBETOM MMEIOT CBOEH IETBIO
muddepennranuo HanOoJIee TOATOTOBICHHBIX OOYYAIOIIMXCS M UMEIOT CaMyIo
BBICOKYIO TU(DPEpEeHIUPYIONTYI0 CIIOCOOHOCTh. BBIMOTHUTL 3a7aHre BBICOKOTO
YPOBHSI CIIO)KHOCTM Ha MAaKCUMAaJbHBIM Oamn ynaérca ToJIbKO HauOoliee
MOTOTOBJICHHBIM OOYYaIOMIMMCS, Y KOTOPBIX HApAIY C XOPOIIEH XUMHUYECKON
MOATOTOBKOM X0pouio cpopMrupoBaHa MaTeMaTHYECKasi IPAMOTHOCTb.

3ananus Ne29, Ne32 ycnenHo BBIIOJHUAIM TOJIBKO T€ BBITYCKHUKH, KOTOPBIE
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MPOJIEMOHCTPUPOBAIA BJIaJCHUE TAaKUMH YMEHHUSAMH, KaK: MPaBUJIBLHO BHIOpATh
pearupyronme BCIIICCTBA, MMOHUMATh CYLIHOCTb OKHCJIMTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEaKIUi, YMETh MPEJICTaBUTh TEKCTOBYIO HHGOPMAIIUIO O
XAMHUYECKUX PEAKUUSIX B BHUJEC XHUMHUYECKHX YPABHECHHH, a TAKKE COCTABUTH
YpPaBHEHUsI pPEaKIUi, WUIIOCTPUPYIOMINX CXEMYy IPEBpAIICHUA OpPraHuYeCKUX
BEIIICCTB.

Bemmonnenne 3aganus Ne33 Hapsigy € HECIO0XKHBIMH MAaTeMaTHYECKHUMU
pacuéramu TpeOOBajJO YCTAHOBJICHHS XHMHYECKOTO CTPOEHHUS OPTaHHYECKOIO
BEIIECTBA MO OMUCAHUIO €T0 HEKOTOPBIX XUMUYECKUX CBOMCTB.

IIpu pemennn 3amanus Ne34 TpeOoBasoCh NMPUMEHUTH MEKIPEAMETHBIC
YMEHHUS MO BBISBICHUIO MAaTEMAaTUYECKOM 3aBUCUMOCTA MEXIY 3aJaHHBIMU
GU3MYECKUMH BEIMYMHAMHA M COCTABJICHUIO MAaTEeMaTHYECKOTO ypaBHEHUS IS
MMOMCKA HEU3BECTHOM BEJIMYMUHEIL.

JImarnocruyeckasi padora

B mensx moaroToBKHM OOYyYaromIMXCS W TEJArOrMuecKoro COoOIIecTBa K
c/lade rocyJapCTBEHHOM UTOrOBOM aTTeCTallMy MO 00pa30BaTEIbHBIM MPOTPaMMaM
cpennero obmero oOpazoBanus B Ilpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHbII UHCTUTYT eAarorn4eckux U3MEPEHUID) IpOBET
JUArHOCTMYECKYI0 paboTy MO XUMUM Ha TeppuTopuu JlalbHEBOCTOYHOTO
dbenepalibHOTO OKpyTa.

B tabmuume 3 mpencTaBieHbl MAaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IIpUHUMaBIIKUX yyactue B JIP.

Tabnuua 3. KonmuuectBo yyactHukoB [P mo xumun

ATE KomnmnuectBo yuactaukos EI'D % oT ob1mero yncia
10 Y4eOHOMY TpEeIMETY YYaCTHUKOB B PETHOHE
AHYYHHCKHI MyHHUITUNIATIHHBIN OKPYT 7 0,8

Ha pucynke 3 mnpeacrtaBieHbl OCHOBHBIC pe3ynbTarhl [P mo xumuu B
AHYYMHCKOM MyHHIMINAIbHOM Okpyre. B 2023 romy B OO MyHMIMIamuTeTa
14,29% BBINMYCKHUKOB HAOpajau MaKCUMaJIbHbIN OaJll.

100
80
60 42,86 42,86
40

20 14,29

0

B He 3a4TeHo 3a4TeHO < 80% oT max

Pucynox 3. OcHoBHbIe pe3ynbrathl J[P mo xumuu
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Ha pucynke 4 mnpencraBiieHO paclpeeieHle MNepBUYHbIX 0ajoB 10
MYHULUIATUTETY MO KOJIMYECTBY YHYACTHUKOB.

2
1 1 1 1
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Pucynox 4. Pacnpenenenue nepBUYHBIX 0AJIOB 110 XUMUHU

B tabnuue 4 npencraBieHbl 3aJaHUs [0 XUMHUHU, B3BEHICHHBIM MPOIEHT
BBITIOJIHEHUSI KOTOPBHIX B AHYYMHCKOM MYHHUIIMIAIBHOM OKpYIre HE MpeojaoJel
MUHHAMAJIbHYIO TpaHWIy (MMPUMEPHBIM YPOBEHH BBITOJHCHHS 3aaHUs 0a30BOTO
ypoBHst — 60-90%, noBsimieHHOTO YpoBHS — 40-60%, BhicOKOTO ypoBHS — 10-20%).

Tak kak pesynapTar 1o 3amgaHusm Nell (IT) u Nel2 (B) mpencraBieH B
CyMMapHOM BHJIE, TO MHHHMAJIbHBIA TIOPOT BBIMOJHEHUS I JaHHBIX
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 =
=| 25 E
< QS £ Kon
=S - ; s IIpoBepsieMble 3/1eMeHTHI COlePKAHNS/yMEHUS K3C KT
2] e =
217357
Yacts 1
3aKOHOMEPHOCTH U3MEHEHHUSI XUMUUECKUX CBOWCTB 3JIEMEHTOB U HX 1.2.1, 1.2.3,
COEIMHEHUH 10 IEPUOAAM U TPYTIIaM. 1.2.2, 24.1,
O0mias xapakrepuctuka MetaiuioB IA—IIIA rpynm B cBsi3u ¢ ux 1.2.3, 2.3.1
nosnoxenueM B llepronnyueckoil cucreMe XUMHUECKUX 3JIEMEHTOB 1.24
J.11. MenzeneeBa 1 0COOCHHOCTSAMHU CTPOSHHS UX aTOMOB.
2 b XapaKTepUCTUKA NEPEXOIHBIX IEMEHTOB — MEJIU, IUHKA, XpOMa,
JxKeJe3a — TI0 MX IOJI0KeHUIo B [leproandeckoii cucteMe XUMUIeCKUX
anemenToB J.J. MeHeneeBa 1 0COOEHHOCTSIM CTPOCHHS UX aTOMOB.
Oom1as xapaktepuctrka HemetaioB [VA—VIIA rpynm B ¢Bs3U C UX
moyoxeHneM B [leproamdeckoil cucTeMe XHMUYECKHAX SIIEMEHTOB
J.W. MeHzgeneeBa 1 0COOCHHOCTSMH CTPOSHHSI HX ATOMOB
3 B DIeKTPOOTpUIATENEHOCTE. CTEIIeHh OKUCIICHHUS B BaJICHTHOCTh 1.3.2 1.1.1,
XAIMHYCCKHX JIEMEHTOB 221
KoBanenTHast xumuueckast CBsi3b, €€ pa3HOBUIHOCTH U MEXAHU3MBI 1.3.1, 2.2.2,
o0OpazoBanus. XapaKTePUCTUKH KOBAJIEHTHON CBsI3H (MTOJIIPHOCTD U 1.3.3 24.2,
sHeprus cBs3n). MonHas cBa3s. Metammindeckas cBsi3b. Bogopoanas 2.4.3
4 b CBSI3b.
BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHust. Tun
KPUCTAJUTHIECKON PemETKH. 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHHS
Teopust CTPOCHHUS OPTaHMYCSCKUX COSAUHEHHIA: TOMOJIOrHs U m3omepus | 3.1, 3.2 1.2.1,
6 b (cTpyKTypHas ¥ IpocTpaHCTBEHHas ). B3auMHoOe BiMsIHIE aTOMOB B 2.2.2,
MOJIEKYJIax. 2.2.3,




Ne 3ananusa

3aJaHusA

Yposensn
CJI0KHOCTH

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Kon

K3C KT

Tune! cBsi3eil B MOJIEKyIaX OpraHMYECKHX BemecTB. | nopuan3amnus
ATOMHBIX opOHuTanel yriepona. Pagukan. ®yHKIIMOHATBHAS TPYIIITA

2.2.7

XapaKTepHbIe XUMUYECKHE CBOWCTBA a30TCOICPKAIINX OPTaHUIECKAX
COEQUHEHNI: aMUHOB 1 aMHUHOKHCIIOT. BakHene criocoobl
MTOJyICHUSI aMHHOB U aMHUHOKHUCIIOT.

buosnoruuecku BayxHbI€ BELIECTBA: KUPBI, YIII€BObI (MOHOCAXapHIbI,
JICaXapUJIbl, OJINCAXAPHIbI), OCIKH

3.7,3.8 234

10

XapakTepHble XUMUYECKUE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, ()CHOINA, aJIbACTHIOB, KAPOOHOBBIX KUCIIOT,
CIOKHBIX 3(hupoB. BaxkHeiimme cnocoObl MOTyYCHUS
KHCJIOPOACOAEPKAIUX OPraHUIECKUX COSTUHEHUI

3.5, 3.6,
4.1.8

234

Ha pucynke 5 mnpencraBieHel naHHbie 10 3agaHusiM (%), ypoBeHb
BBITIOJIHEHNS KOTOPBIX HE TMPEOJOJIENl MUHHMAIbHBIM Topor. KpacHoil nuHuen
OTPaXEH MHMHHMMAJBHBIN IOPOI BBIIOJHEHUs I KaXIOTO YPOBHS CIIOKHOCTH:
0a3oBsIil — 60%, moBeIIeHHBIN — 40%, BEIcOKHI — 10%.

100
90
§ 80
5 70
T 60
3 50
s 40
2 30
T 20
3 10
g o ,
M ba3oBbii 30,00

NOBbIWEHHbIN

BbICOKNI

30,00 53,00

Homepa 3apaHuit

23,00

30,00
15,00

Pucynok 5. 3agaHusi, 10 KOTOPbIM YYaCTHUKH HE MPEOAOIIENH

MHHUMAJIbHBIN [TIOPOT

AHanu3 pe3ynbTaToB yYaCTHUKOB M THUIIOB 3aJaHHIA, TIOTABIIINX B IEPEUYCHb
(Tabm. 4, puc. 5), mokaszaj, 4TO YYaCTHUKHU HE MPEOI0JIETIN MUHUMAIBHBINA TOPOT B
mectu u3 13 3aganmii J[P. Hike B Tabmuie 5 mpeactaBieH coaepKaTelbHBIN

aHanu3 3aaanui J1P.

Ta6nuna 5. CoaeprkaTelbHbIA aHAIU3 BBITIOTHEHU 3a1anuii [P mo xumuu

Kparkas xapakrepucTuka
3alaHuA

OcHOBHBIE 3aTPYy/IHeHUS
y4acTHUKOB /P

Bo3MoskHbBIE IPUYHHBI
3aTpyAHeHU

UHGOPMAYUSL NO KAAHCOOMY 3A0AHUIO C KDATNKUM

omeemom

3aganne 2.  3aKOHOMEPHOCTH
U3MEHEHHs XUMHUUYECKUX CBOWCTB
3JIEMEHTOB M HUX COEIMHEHUH IO
[IEPHO0JIaM M TPYIIIaM.

VY4amuecs: pacrnosaraad 3J1€MEHTbI
HE B IOPAJKE YMCHBIIEHHUSA, a B
HOPSAJIKE YBEJIUYEHUS CBOWCTB.

HeBHMMAaTEIBHOCTH npu
MMPpOYTCHUU 3aJaHU
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Kpartkas xapakrepucTuka
3a/laHus

OcCHOBHBIE 3aTPYy/IHEHUS
y4acTHUKOB /[P

Bo3MoskHBIE NPUYNHBI
3aTpyAHeHU

3aganme 3. 3anmanue Tpebyer
3HAHWH O CTEMEHAX OKHCIICHUS
9JIEMEHTOB, OMNpEJCICHHE WX IO
tabnuue MeHzerneena.

HpI/I BBITNIOJIHCHUHM  3aJJaHUs 3
HCKOTOPBIC YyYallUCCAd UCIbITAIN
TPYAHOCTU npu BBITNIOJITHCHHUH
MAaTEMAaTUICCKUX PACUYCTOB

Cna0ble BEIYHMCIIUTEILHEIC HABLIKH

3ananue 4. 3ajaHue HaNpaBICHO

HpI/I BBIIIOJTHCHHUH 3aJlaHUs MHOI'HC

HeBHuMaTen»HOCTH npu

HA 3HAHWE THUMNOB XHMHWYCCKHUX | YYalHecs HE YWIH | MPOYTCHUH 33aJaHHS
cBs3eit u KPHUCTAJUTUYECKHUX | JBOHCTBEHHOCTh JAHHOTO BOIPOCA.
pelieTox W, COOTBETCTBEHHO, BBIOHPAIH
BEIIECTBA, YUUTBIBasE  TOJIBKO
PEIIETKY HIIK TOJIBKO THII CBSI3H.
3aganune 6. 3amanme HampaeneHo | [lpm BemomHenunm 3ajmanus He | Cmabpie mpenmernele YY]I, He

Ha 3HAaHHE IIOHATHH TOMOJIOTH H
HU30MEPLI B OpFaHH‘{eCKOﬁ XHUMHH.

yaIIH, qTO apoMaTHYIECKHUE
QIBAETHABl SBISIOTCS OTIEIBHBIM
TOMOJIOTHYECKHM  pSAIOM U He

oTpaboTaHBI AIIEMEHTHI
COJICpPKaHuUs: TOMOJIOTH U N30MEpEI
B OPraHUYeCKON XUMHUHU.

SIBJISTFOTCSI MpeICTaBUTEISIMU
npee’bHbIX alIbAETUIOB.
3ananme 8. HampaBieno Ha 3Hanue | Hepepno — mpumenunu — 3HaHus | [Ipu BBIOJHEHWUH 3TOTO 3aJlaHUS
CBOIWCTB aMUHOB. CBOWCTB a30TCOAEPKAIIUX | BBITYCKHUKHU MOKa3auu
OpTraHUYECKHUX COSTUHECHHM. HEJIOCTATOYHOE 3HAHHE CBOWCTB
a30TCOJEP)KALIMX  OPraHUYECKUX
COEIMHEHUI.
3aganne 10. 3aganne HampaeieHo | OmmOKu JIOITYIIEHbI B | HenocratouHoe 3HaHHE CBOWCTB

Ha MOPOBEPKY 3HAaHUH XUMHUYECKHX MNpeBpaliecHu OAHUX XHUMHYCCKHUX | CIIMPTOB H Kap6OHOBBIX KHUCJIOT, a

CBOICTB KHUCJIOPOACOACPIKAIIUX | BCUICCTB B APYTUC. TaKXKE HC  y4iHn HalpaBJICHHUC
OpTraHUYCCKUX COG,Z[I/IHGHI/If/lL peakuuun B 3aBUCHUMOCTHU oT
KaTaJIu3aTopa.

BbiBoaBI M pekoMeHAALIMHT

AHaM3 MaTepHalioB MPOBEAECHUSA OILICHOYHBIX MPOLEAYp MOKazall
NIEPEUYCHb DJIEMEHTOB COJIEP)KaHUs / YMEHHM W BUAOB ACSATEIbHOCTH, YCBOEHHUE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B LIEJIOM MOYXHO CUUTATh JOCTATOUHBIM:

1. Ha3piBaTb  M3y4yeHHBIE  BEIIECTBA IO  TPUBUAIBHOW  WJH
MEXIYHApOJHOW HOMEHKJIATYpE.

2. Ompenenars/knaccuPUIUPOBaTh: BAJCHTHOCTh, CTEMEHb OKHUCJICHUS
XUMHUYECKUX JJIEMEHTOB, 3apsi/bl MOHOB, XapakKTep Cpelbl BOJHBIX PACTBOPOB
BEILIECTB; OKHMCJIMUTEIb M BOCCTAHOBHUTEJb;, MPUHAMICKHOCTh BEIIECTB K
Pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTraHUYECKUX COETMHEHUH.

3. XapakTepuszoBaTh: S-, P- W d-2JIEMEHTHl 1O WX TOJOXKCHUIO B
[Tepuonnueckou cucreme J[.MI. MenneneeBa; CymHOCTh HW3YyYEHHBIX BHUIOB
XUMHYECKUX PEAKIHM: IJIEKTPOIUTUUECKON TUCCOIMAIIUA, HOHHOTO OOMEHa.

4. TIpoBOOUTH BHIYUCIIEHHUS M0 TEPMOXUMHUUYECKUM YPABHEHUSIM.

5. OOyuaromuecss TOHUMAIOT CMBIC TAaKWX BaXKHEHIIUX TMOHSITUN, Kak
TUJPOJIU3 U BJIEKTPOIU3 (BBIICISIIOT UX XapaKTEpHbIE TPU3HAKH).

AHaJIn3 MarepuanoB MPOBEACHUSA OLUEHOYHBIX MPONEAYp MOKa3ajd MepeyeHb
AIIEMEHTOB COJAEpKaHusA / YMEHUH W BHUJOB AESATEIBHOCTHU, YCBOCHHE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHUOHA, IIKOJIbHUKAMU C Pa3HbIM YPOBHEM MOATOTOBKHU

HCIB3s CUUTATh JOCTATOYHBIM.
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1. HaspiBaTb BHUJ XHUMHUYECKHUX CBSI3€il B COCJUHEHUSX U THII
KPUCTAJJINYECKON PEUIETKU; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, TOMOJIOTH
Y U30MEPBI.

2. KmaccupumupoBaTh XUMHYECKHE pPEAKIUM B HEOPTaHUYECKOW W
OpTraHMYECKOU XUMHH (TT0 BCEM M3BECTHBIM KJIACCU(PUKAITMOHHBIM IMPU3HAKAM ).

3. XapakTepu3oBaTh O0OIIHE XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB —
METANIOB M HEMETAJIJIOB;, OOIIHE XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX COEAUHEHUW, CBOMCTBA OTHEJIBHBIX MPEACTABUTEIECH OSTHUX
KJIaCCOB; CTPOEHHE W XHUMHUYECKHUE CBOMCTBA M3YUYEHHBIX OPraHHUYECKUX
COECIMHEHUM.

4. OOBACHATH 3aBUCUMOCTb CBOWCTB XHMMHUYECKUX DJJEMEHTOB U UX
COCIMHEHUM OT IOJIOKEHUs »3iemeHTta B Ilepuomnueckor cucreme [[.H.
MenpaeneeBa; MNpuUpoay  XUMHUUYECKOW  CBA3M  (MOHHOM, KOBaJICHTHOM,
METaJIMYECKOM, BOJOPOJIHOM); 3aBUCUMOCTH CBOMCTB HEOPraHMYECKUX U
OpPTaHMYECKHX BEIIECTB OT HMX COCTABA M CTPOCHHUS; BIHUSHHE Pa3JIUYHBIX
(hakTOpOB Ha CKOPOCTh XMMHYECKOW pEaklMu U Ha CMEUICHHUE XUMHYECKOTO
paBHOBECHA.

5. IlnanupoBaTh/mpOBOIUTH DKCIEPUMEHT o ITOJTYYEHHIO 151
pPAaClO3HABAHUIO BAXKHEUILIMX HEOPraHWYECKUX U OPraHUYECKHX COCAWHEHUN C
y4€TOM PUOOPETEHHBIX 3HAHUN O MpaBmiIax 0€30MacHO paboThI ¢ BEIIECTBAMU B
71a00paTOPUU U B OBITY; BEIYUCIICHUS 110 XUMUYECKUM (HOpPMYJIaM U YPABHEHUSIM.

Ha ocHOBe BBIBICHHBIX THUIUYHBIX 3aTPyAHEHUN W OMIMOOK OBLIN
c(hopMyJIMPOBaHBI CIEIYIONINUE aIPECHbIC PEKOMEHAAIUH.

PexoMeHIanMd 1O COBEPUICHCTBOBAHUIO IMPENOJABAHUS XMMHUH ISl BCeX
o0yyarmmxcs

a) YuurejasaM, METOAUYECKUM 00 beIMHEHUAM yUHTEIeH

[{enenanpasnenHas pabota mo GOpMUPOBAHUIO YMEHHUIA:

- BBIJECIIATH B YCJIOBUY 3a/1aHUS TJIaBHOE;

- YCTaHaBJIWBATh MPUYMHHO-CJIEACTBEHHBIE CBSA3U MEXKAY OTIEIbHBIMU
AJIEMEHTAMHU COJEpk aHUsl, B OCOOEHHOCTH B3aMMOCBSI3b COCTaBa, CTPOCHUS U
CBOMCTB BCIIIECTB;

- BHUMATEJIbHO aHAJM3UPOBATh YCIOBHUS 3aJaHUsl U BBIOMPATH aJICKBATHYIO
MIOCJIEN0BATENBHOCTD JEHCTBUM.

DT yMeHus (POPMHUPYIOTCS CUCTEMAaTHYECKH Ha MPOTSKEHUU BCEro IMKJIA
OOyYEHHS] XUMUHU MTPAKTUUECKHU Ha KaXKJIOM ypOKe.

OpnHoil 3 BakHEHNIMX PYHKIUN YyUUTENs HA Ha4albHOM 3Tare NOATrOTOBKHU
SBJIIETCSI PA3bICHEHHE OOYYaroIMMCs MPUHIUIIOB 0TOOpa M moctpoeHuss KUM.
Jlnst  TpaBUIBHOTO TMOHUMAHWS TPEOOBAHMM, TPEIBABISIEMBIX K YPOBHIO
MOJATOTOBKHU BBIMTYCKHUKOB MO XUMHUH, YUUTENb JOJDKEH HE TOJBKO MMETh YETKHE
MPEJCTABJICHNUST O TMpPUMEPAX 3aJaHUM, BKJIIOUYCHHBIX B JIEMOHCTPAILMOHHBIN
BapUAHT TEKYIEro rojia, HO M OBITh 3HAKOM C COJepKaHueM Koaudukaropa u
cnenudukarmun KUM EI'D mo xumuu, BaKHEWIIEW COCTaBISIONIEH KOTOPOH
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ABJIIETCSI OOOOLIEHHBIN IJIaH K3aMEHAIIMOHHOIO BapuaHTa. ViMeHHO He3HaHue
COJEp)KaHUE JAHHOTO JOKYMEHTa SBIISIETCS OIJHHUM U3 OCHOBHBIX (DaKTOpOB,
MEIIAONIUX TOJHOIEHHOMY IUIAHUPOBAHUIO MPOLECCa MOATOTOBKU K 3K3aMEHY
KaK Uil y4yuTens, Tak W Uil oOydaroumxcs. Pesymbrater EI'D 2023 T
MPOJIEMOHCTPUPOBAIM MPOOJIEMBbI B MOJATOTOBKE BBIITYCKHUKOB, OOYCIIOBJICHHBIE
MAaKCUMAJIbBHOW OpPUEHTAIIMEN MHOTHX W3 HUX JUIIb HA 3JIEMEHTHI COJIEPKAHUS U
YMEHHsI, KOHTPOJIb KOTOPBIX IPEIYCMOTPEH 3aJaHUSAMM JAEMOHCTPALMOHHOIO
BapuaHTa. [lokazaTenpHO, YTO MJI1 MNPABUIBHOIO MOHMMAaHUA HA3HAYECHHUS 3TOTO
JIOKYMEHTa €XEeroJHo B HEro BKJIOYaercs ciuenywomas ¢paza: «llpu
O3HAKOMJIEHUH C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIIBHBIX
MarepuasioB EI'D cienyeT uMeTh B BHIY, YTO 3aJaHusl, BKIFOUEHHBIE B HErO, HE
OXBAaTBIBAIOT BCEX DJJIEMEHTOB COJACPKAHMS, KOTOpble OyayT MpPOBEPSATHCS C
nomoliibio BapuantoB KM B 2023 1.»

OOyyass IIKOJIBHUKOB TIpuUeMaM padoOTbl C PA3JIUYHBIMU  TUIIAMU
KOHTPOJUPYIOIIHUX 3aJaHuil (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEOOXOMMO J100MBaThCs TOHMMAaHUS TOTO, YTO YCHEIIHOE BBIIOJHEHHUE JH000r0o
3aJlaHds. HEBO3MOXHO 0€3 TINATEeIhbHOIrO aHajiu3a €ro YCJIOBUS W BbIOOpa
aJIcKBaTHOM IIOCJIEIOBATEIBHOCTH JelcTBHI. Ha kaxaom a3rare MOATOTOBKH K
’K3aMEHY HEOOXOJMMO pa3BUBaTh HABBIKM CMBICIOBOTO YTEHHUS, CTABUTh NEPE]
oOy4JaronmMucs: npoOJeMHbIE BOMPOCHI U MpEJUiaraTb HECTAHJAPTHBIE 3aJaHUs,
KOTOpbIe OyIyT CHOCOOCTBOBATH AKTHUBMU3AIMM MBICIUTEIbHBIX IPOLIECCOB U
noOyX/aaTh K aKTUBHOMY IOMCKY pelleHud. BaxHO He mnpenjaratb Y4YEHUKY
TOTOBBI AJITOPUTM, a MPHUBETCTBOBATH COOCTBEHHYIO MOMCKOBYIO JIE€ATEIBHOCTH
y4dalerocsi, MOOLIPATh HECTAHAAPTHBIE TMOAXOAbl M HMHTEPECHBIE MBICIIH.
OAHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (HOPMHUPOBAHHE Yy OOyHArOUIMXCS YMEHHS
pPalMOHAIIBHO HCIIOJNb30BaTh BPEMS YEpE3 TPEHUPOBKU B PEKHUME PEaJbHOTO
BPEMEHHU, OTBEJICHHOIO Ha BBIIOJHEHHE pPabOThl € OOJBIIMM KOJUYECTBOM
3a/IaHUH, KaKOBOU U SIBJISIETCSl AK3aMeHaImoHHas padota EI'D.

3aganus 4dactu | sk3ameHalmoHHbIX BapuaHToB EI'D mo xumum 2023 .
CTaIM MpoAouKeHueM mnpeoOpa3zoBanuid B KM, npeanpuHsAThIX B MOCIEAHHUE
roJbl M HANpaBJICHHBIX HA pEaJu3allii0 CHCTEMHO-IEATEIbHOCTHOIO IOAXO0JA.
VIMEHHO OH JOJDKEH ONPENEATh METOAOJIOTHIO MPENOIaBaHUs XUMHUH B IIKOJIE Ha
coBpeMeHHOM 3T1arne. He MmeHee 3HaunMbIM acniekToM 1pu pazpadotke KM craino
yCUJIEHUE BHHUMaHUSI KOHTPOJIIO CHOPMHPOBAHHOCTH METANpPEIMETHBIX YMEHUH,
3HAHUUN U yMeHUH, (GOPMHUPYEMBIX B paAMKaX XUMHUYECKOTO IKCIIEPUMEHTA.

VYka3aHHble HamnpasieHus cosepuieHcTBoBaHus KM meperuieratorces u ¢
(GbopMUpOBaHHEM 3JEMEHTOB (YHKIMOHAIBHOM TIPaMOTHOCTU: YHUTATEIbCKOM,
MaTeMaTUYECKOW U €CTECTBEHHOHAYYHOM.

BaxkHoe mecTto B mpenojaBaHWM XHMHUU JOJDKHBI 3aHUMAaTh 3aJadyd Ha
pacyeT Macchl BeIIeCTBa WM 00beMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce Wi 00beMy OJIHOTO M3 YYaCTBYIOLIMX B pEaKLMU BEIIECTB, TaK KaK 3TO
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TPaJAMIIMOHHBIA THUI PACYeTOB, KOTOPBIA BXOJUT B MPOrpaMMy IO XUMHUHU
OCHOBHOM IIKOJIbI, a TAKXKE 3a/1a4y, IPEIyCMaTPUBAIOIINE PACYET MAaCCOBOM WM
00BEMHOM J10JIM BBIXOJIa MPOJYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOIO WM
MacCOBOM /101U (MacChl) XUMHUYECKOTO COCIMHEHUS B CMECH.

BaxxHo HayuuTh neTed MpaBWIbHO JaBaTh OTBETHl HA pacyETHBIC 3ajayH,
KOTOpbIE€ JIOJDKHBI OBITh MPEJACTaBICHB B BHUJE YHCIOBBIX 3HAYEHUU C
OTIpE/IETICHHON CTETEeHbI0 TOYHOCTH OKpyriieHnus. OmuOKy B OTBETaX TaKUX 3a]ad
CBUJIECTEIBCTBYIOT HE TOJBKO O AedUIUTaX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTEeMaTHYeCKON TPaMOTHOCTH, HO M O HEJAOCTAaTOYHOW C(HOPMHPOBAHHOCTHU
PETYJISTUBHBIX YHHUBEPCAJIBHBIX YYEOHBIX JEHCTBHA — YMEHHH Cle0BaTh
UHCTPYKIIUSIM, OTIPEIENISTh MOPSAIOK ASHUCTBUM, paboTaTh MO IJIaHy.

Heobxonumo ¢opmupoBaTh 0a30Bble MaTEMAaTUYECKUE W BJIEMEHTApHbIC
XUMHUYECKHe 3HaHuA. Peub uaer o6 ymeHusx paboTarh ¢ KOdPPUIMECHTAMH U
IPOBOJUTH MPOCTEUIINE APUPMETUUECKHE PACUETBHI.

Jlnst BoCHOJIHEHHS MNPOOENIOB MO HEKOTOPBIM TeMaM, KOTOPBIE PETYJISIPHO
BBI3bIBAIOT 3aTPYAHEHUs y 00YYaIOIIMXCA U YYaCTHUKOB dK3aMEHa, MpeaJiaraercs
IIPOBECTH CJICTYIOIINE MEPOITPUSATHSL:

1. OpranuzoBaTh U npoBecTd «CeMUHAp BHUMATEIBHOIO YTEHUS» (B OYHOM
WIM B JUCTaHUMOHHOM (opmare). Llenpio Takoro cemuHapa OyJeT Kak
BOCIIOJJHEHME  HEKOTOPbIX MPEAMETHBIX JAePULUTOB, TaK W  pa3BUTUE
ONPENENEHHBIX METANpPEAMETHbIX yMeHUI. CeMUHap MOXKHO OPraHH30BaTh Kak
COPEBHOBAHHE KOMaHJ], KOTOPbIM TpeOyeTcsl BBINOJHUTH CICAYIOLUIUE 3aJaHMsL:
BBIOpATh OMpEACIEHHBIE XUMUYECKUE DSJIEMEHThI, HMEIOIIUE T€ WIA HHbIE
OCOOEHHOCTH CTPOEHHUSI aTOMOB; PEIINTh KOMOMHUPOBAHHYIO PACUETHYIO 3a/1avy;
YCTAaHOBUTH MOJIEKYJISIPHYIO U CTPYKTYPHYIO (POpPMYITy OpPraHUYECKOIO BEILECTBA.
DOopMyJIUPOBKH 33JJaHUN COCTABISIOTCS TAKUM 00pa3oM, YTO BEPHOE BBIOJTHEHHUE
3alaHuii MOTpeOyeT BBICOKOM KOHIIEHTPAallUd BHUMAaHUA K TEKCTYy 3aJaHusl,
UCITIOJIb30BAHUSI TEXHOJIOTUH KPUTUYECKOTO MBIIIUICHHUS .

2. Opranu3oBaTh M TPOBECTH LUKJI BEOMHApOB JMJii  BOCIOJHEHUS
npeaMeTHbix  gepunuToB. K yyacTMio B MOATrOTOBKE BEOMHApOB MPUBIICYD
yuuTelne XMMHU O0Opa30BaTENbHBIX YUPEKICHUN, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKME pe3ynbTarbl EI'D mo xumun. Temartnka 3THMX BEOMHApPOB BKIIOYAET
BOIIPOCHI, KOTOPBIE PEryJspHO BBI3BIBAIOT 3aTPyIHEHMsSI y ydacTHHKOB EI'D,
Hampumep: «OmnpenensieM THUII XUMHAYECKOM CBSI3M M THUI KPUCTAJUIMYECKON
pPEIETKN BEUIECTBY, «BakHeHIne XMMHUYECKHE MTPOU3BOACTBA B KypCe XMUMHUMN,
«IKCIIEpUMEHTAJIbHOE pEelIeHre 3a7ad Ha WACHTHU(PUKALUIO BellecTBy, «Pemaem
pacu€THyo 3a1ady», «AMQPOTEpHbIE OKCUIbI M TUIPOKCHABI, UX B3aHUMOCBS3b C
JPYTUMU BEUIECTBAMMY, K AMUHBI 1 aMUHOKHUCIIOTBD».

3. [IpoBectn auarHocTUyeckyro palboTy, BKIIOYAIOIIYIO 33JaHus 1O
opranudeckoil xumuu B popmare nepsoit yvactu KM EI'D o xumuu.

4. PekoMeHIOBaTh  yYUTEISIM  XUMHUM  TPOWTH  KYpChl  MOBBIIICHUS
kBaymmdukanuu B Teuenue 2023-2024 yuebHOTrO rosa.

0) MyHnuunajibHbIM OpraHaM ynpaJieHus 00pa3oBaHHeM
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- TMPOBOJUTH MOHUTOPUHT YPOBHS YCBOEHHUS BJIEMEHTOB COJIEp)KaHUS Ha
BCEX dTanax U3yuyeHUs XUMUMU;

- OPTaHU30BaTh MEXKIIKOJbHBIC 3aHATUS JJISI YUYaAlIUXCS MO MOATOTOBKE K
rocy/IapCTBEHHOW UTOroBOM aTrectaruu. [Ipu 3ToM HEOOXOAUMO UCIIOIB30BATh
3a/1aHus, KOTOPbIE COOTBETCTBYIOT Koaudukatopy u cneuuduxkanuu EI'3;

- TMPOBECTU KYpPChl MOBBINICHUS KBAIU(PUKALUM ISl YUUTENeH, ydanimecs
KOTOPBIX MMOKa3aJin HU3KUM pe3ynprat EI'D;

- OpraHu3oBaTh OOyYalIIME CEMUHAPHI MO OOMEHY OMNBITOM MEXIY
nenaroraMd C OOJBIIMM CTa)XXeM, OOydaronuecss KOTOPBIX I[OKa3bIBAIOT
CTaOMIILHO BBICOKHE PE3YJIbTATH U MOJIOABIMU YUUTEISIMU;

- OpTraHu30BaTh OOMEH OIMBITOM MEXAY IIKOJIaMU, 00yUYaroIIecs KOTOPhIX
MOKa3bIBAIOT BBICOKMHN pe3ynbTar, U OO, HCHOBITHIBAIONIMMU 3aTPYJIHEHUS B
peanu3anu o0pa3zoBaTENIbLHON MPOTPAMMBI;

- npu noAaroroBke k EI'D mo xuMuu cieayeT ydduThiBaTh, YTO W3YYEHHE
CUCTEMATUYECKOTO Kypca XUMHUU B 00bemMe |-2 YacoB OpHEHTHPOBAHO Ha
YCBOCHHE MaTepualia UMEHHO Ha 0a30BOM ypOBHE, YTO B HauWOOJIbIIEH CTEIEHU
MO3BOJISIET YCIIEUIHO CIPABUTHCS C 3aJaHUSIMU 0A30BOTO YPOBHS U HEKOTOPBIMH
3aIaHUSIMA  TIOBBILIEHHOTO YpPOBHS CJlOKHOCTH. (OCBOEHHME MaTepuana Ha
npoHIBHOM YPOBHE MpeaycMaTpUBaeT WHOM Juama3oH y4eOHbIX 4acoB (5—7
4acoOB B HEJIEJI0) U/WIK OOJBIIYI0 CAMOCTOSTENbHYIO MOJITOTOBUTEIBHYIO Pa0doTy
CTapILEKIACCHUKOB MOJI PyKOBOJCTBOM I€Aarora.

Pexomenaanum mo opraHusannu auddepeHuNpPOBAHHOTO 00y4YeHHS] XUMHHU
00y4aroIMXcs ¢ Pa3HbIMHM YPOBHAMHU NMPEAMETHON MOATOTOBKH

a) YuureasiM, METOANYECKIM 00beUHECHUSIM YUHUTe el

[lepBeiMm  mmarom  opranuzanuu  AuddepeHupoBaHHOTO  O0y4YEeHUS
IIKOJBHUKOB C Pa3HBIMU YPOBHSIMHM TOJTOTOBKM MO XUMHUU OyAeT pa3iciieHue
oOy4JaronmMxcs, KOTopble IMIAHUPYIOT cnaBaTh EI'D, Ha NBe rpymmbl: TeX, KTO
JTaBHO TOTOBUTCS K DK3aMEHY U UMEET BBICOKUM YPOBEHb OCBOCHHS XUMUH, U TEX,
KTO Hayajl TOTOBUTHCSA K K3aMEHY B TEKYILEM YYEOHOM TOAy U UMEET HE CTOJb
BBICOKMW ypOBEHb. Y OJHONW W y JApPYrod TPYIIbl JOHKHBI OBITh pa3HbIC
nporpamMmbl  00yueHus. [l mepBod Tpymnmbl B OpOrpaMMy  TMOATOTOBKH
HEOOXOJMMO BKIIIOYATh PEIIEHHWE PACUETHBIX 3a7a4 MOBBIMICHHON CII0XHOCTH,
3a/layd Ha YCTaHOBJICHHE (DOPMYJ OpPraHMYECKUX BEIIECTB (MOJICKYJSPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK MpeBpallleHuid BemecTB. Llenbio ocBoeHHs
Kypca BTOPOM TPYNIOW SBISETCS yBEPEHHOE BIaJeHHE 0a30BHIMH HAaBBIKAMH,
HEOOXOAMMBIMU JJI CAAYM dK3aMeHa, 3HaHHWE KJIAcCU(UKAIMU U HOMEHKJIATYpPHI
BEILIECTB, YBEPEHHOE BJIAJICHUE BAXHEUIIMMH TOHSATHAMH XUMHUHU. 3aBEPUIUTH
Takyto MoArotoBky B 2023-2024 y4eOHOM TOIy PEKOMEHIyEM IBYXYPOBHEBOU
TPEHUPOBOYHO-TUATHOCTUUYECKOM padoToit B hopmarte EI'D.

[lepBas rpymnma. DTO >K3aMEHYEMble, HMEIOIIUE TPYAHOCTU B YCBOCHUU
ydyeOHoro Marepuaina. ljist paboThl C JaHHOM TPYNIION PEKOMEHyeM:

1. Yeunuth mpakTUUECKUM acrieKT B MpenojgaBaHuu XuMuM. st yriryoneHus
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NOHUMaHUsl MaTepuasiia HeoOxoauma 3(d@exThBHas peaau3aluus XUMHUYECKOTO
OKCIIEPUMEHTAa B COYETAHWHM C JPYTUMHU HATJSAHBIMA CPEICTBAMH OOYYCHHS
XUMUHU  (JIEMOHCTPAIIMOHHBIA JKCIIEPUMEHT, paboTa ¢ MOJEISIMH MOJCKYJI |
KPUCTAUIMYECKUX PEIIETOK, BHUICOMATEpHUalbl, BUPTYyaJlbHbIC JA0OpATOPHUH,
MpOorpaMMbl MOJIETUPOBAHUS XUMHUYECKUX OOBEKTOB (BEIIECTB M MPOIECCOB) B
Takux (QopMmax, Kak JlabopaTopHas M TpaKTHYecKas padoTel. TeopeTmdyeckuid
Matepuasl JOJDKEH TMPEeNnoJaBaThCsi B TECHOM B3aMMOCBS3U C PEJIICBAHTHBIM
sKcriepuMeHTOM. KakipIit SKCIEpUMEHT JOJKEH BKIIOYATh B ce0sl METOAMYECKHE
yKa3aHusi,  KOMIIOHEHTOM  KOTOPBIX  SIBIIIETCS ~ KaK  HEMOCPEJICTBEHHO
DKCIIEpUMEHTabHass paboTa, TaK W BBHINOJHEHUWE KOHTPOJBHBIX 3aJaHUil B
dbopmare, ananornyHom 3aganusm OI'D u EI'D no xumuu.

2. ®opMHUpPOBATh YHUTATENHCKYIO TPAMOTHOCTH oOOywaromuxcs. [ns sroro
HeoOXoMMa cucTeMaThyeckasi paboTa Mo pa3BUTHIO HABBIKA CMBICJIOBOTO YTEHUS
npu pabdote ¢ nHpopmManuen J000ro TUNa.

3. CucrteMaTU3UpOBaTh 3HAHUS IO KAXKIOMY DJIEMEHTY COACpKaHUS Kypca
xumuu. JJisi 3TOro CcHadajlia HEoOXOAMMO HCIOJIL30BaTh 3aJaHus PA3TUYHBIX
MOJielell, B TOM YHCJI€ TPATUIUOHHBIX, KOTOpbIE TPEOYIOT TOBTOPEHUS
TEOPETUYECKUX TMOJIOKCHUM, HAMUCAHUS ONPEIACICHUN W3YUYECHHBIX MOHSTH,
COCTaBJICHUS YPAaBHEHUN XUMHYECKUX PEAKIUH, OTIPEICIICHHUS CTEIICHU OKUCIICHUS
XUMHUYECKUX DJJEMEHTOB M T.I.; C BBIOOPOM OJHOTO OTBETa U3 YETHIPEX
MPEIIOKEHHBIX. JTO MO3BOJUT 00JIe€ TOUYEYHO BBIABIATH MPOOEIbl B 3HAHUSAX U
3aTpyIHEHUS] B TPUMEHEHUH ATUX 3HAHUW MPU BBIMOJHEHUU 3aaanuil. 1 Tonbko
Ha 3aKJIOYUTETFHOM OJTane TMOJATOTOBKM K JK3aMEHY MOXHO HCIIOJIb30BaTh
3aJlaHus 9K3aMeHaloHHoro ¢opmarta EI'D.

4. TlpenycmaTpuBaTh B T€UEHHE YYEOHOro mpoliecca padoTy ¢ 3aJaHUSMH,
KOTOpbIE MPOBEPSIOT HE TOJBKO MNPEAMETHYIO COCTAaBISIONIYI0 XUMHH, HO U
MEXIPEIMETHbIE CBSI3M € (U3HKON, Ouosoruen, marematukod. HeobOxoaumo
HaJIMYAE TPAKTHKO-OPUECHTUPOBAHHBIX, MEKIIPEAMETHBIX, IKOJIOTH3UPOBAHHBIX
3alaHdid B XOJ€ peanu3aluu OOy4YeHHs IIKOJBHOro Kypca xumuu. Cremyer
n30erath pelieHus «IabJIOHHBIXY 3aJaHul, KOTOPhIE CTaBsT Mepesl coOor 3amauy
«HATAaCKUBAHUs» Ha BBIMOJHEHHE 3a/1a4 ONpeIesIeHHOro (hopMara, B TO BpeMs Kak
3QJIOTOM ycCIieXa Ha dK3aMEHE SBIISIETCS Pa3BUTHE TBOPYECKOTO UM KPUTUUECKOTO
MBIILJIEHUA, a TaKXXe CPOPMHUPOBAHHOCTh HABBIKOB MEpEHOCA 3HAHUW U3 00JaCTH
TEOPUHU B peajbHbIC )KU3HECHHBIC CUTYAITUH.

5. Pa3zBuBaTh y 00ydarommxcs HaBBIKM CAMOKOHTPOJSL U pednekcun. JlanHas
paboTta crocoOCTByeT (OPMHUPOBAHUIO CTOWKOW IOJOKUTEILHON MOTHBAIIUU B
M3YYEHHH TMpeaMeTa. OTO BO3MOXKHO IOCPEIACTBOM OPTraHU3alMU 3KCKYPCHUI,
TEMAaTUYECKUX BEUEPOB, CBSI3M XMMHHU C TOBCEHEBHOM KU3HBIO.

Bropas rpymma. DOto oOyd4arommecs CO  CpPeIHMMH  Y4eOHBIMU
CIIOCOOHOCTSIMU.

1. Ucnionp30oBaTh  3adaHusi, B  KOTOPBIX JUIsI  pEIICHUS Tpelyercs
MOCJICIOBATEILHOE BBITIOJHEHUE HECKOJIBKUX (TPEX-4EThIPEX) MBICIUTEIBHBIX
oneparui (aHaNMM3—CHHTE3—CpaBHEHNE—0000IIEHNUE), B TOM qucie
OCHOBBIBAIOIIMXCSA HA BIIAJICHUW 3HAHUSAMHU U3 PA3HBIX TEMATHYECKUX Pa3/IeIioB.
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[lenecooOpa3Ho UCTIOIB30BATh HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucnonb30BaTh 3agaHus, MpeaycMaTpuBamoiiue padoTy ¢ uH(OpMaIuei,
MPEACTABICHHOW B pa3au4yHON ¢dopme — cxema, Tabnuia, PUCYHOK U Jp., C
MOCJIEYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOMWMBIE JUIsl  BBINIOJIHCHHS  3aJlaHUfA,
OMKCBHIBAIOIIETO MOCIEA0BATENBHOCTh 3KCIEPUMEHTAIBHBIX JEHCTBUN, KOTOPHIE
HY)KHO TMpPEeBpaTUTh B ypaBHEHHUS peakluil (MBICICHHBIM SKCIEPUMEHT).
TpyaHOCTh Takoro 3aJaHusi COCTOMT B TOM, YTO UIKOJBHUKHA HEIOCTATOYHO
XOpOIlIO  pa3duparoTcsi B OKCHEPUMEHTAILHOM  XHMHHM, HWMEIOT ciaboe
MPEICTABICHUE O MPOTEKAIOIINX XUMUYECKUX MPOIEccax U He BCErja MOHUMAIOT
CMBICII UCTIOB3YEMBIX TEPMUHOB U onpeneneHuil. K kaxmoi nadbopaTopHoil u/uiu
MPaKTUYECKON paboTe HeOOXOAMMO ITOTOBUTH JIUCT C 3aJJaHUSIMHU, HAITPaBICHHBIMU
Ha (popMupoBaHUEe TOHUMAaHUS Mpoliecca, MPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)Ke OINMKCHIBATh HAOIIOJICHUS U OOBACHATH uX. Ilone3noi
Oyner paboTa ¢ pa3IMYHBIMU TUMNaMU 3aJaHui (C BBIOOPOM OTBETA, C KPaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOxoauma 11t (OPMUPOBAHUS
NOHUMAaHUs, YTO MPABWIBHOE BBINOJHEHUE 3aJlaHHUs HEBO3MOXKHO 0O€3 IMOJHOro
aHaJM3a ero ycioBHs U BeIOOpa cTpareruu pewmenus. [lapannensHo gopmupyercs
YMEHUE PalMOHAIBHOTO MCIIOJIb30BAaHUS BPEMEHU, OTBEIECHHOIO Ha BBINOJHEHUE
AK3aMEHAIMOHHOM pabOTHI.

Tpetbs rpynna. C BBICOKUM U BBIIIE CPETHETO YPOBHEM 00YyUEHHOCTH.

1. PekoMeH10BaTh peElICHUE 3aJaHuil, BBIXOAAIIUX 3a pamMKu (HOpMaATOB U
MOJIeJIel, BCTPEYAIOLIMXCS B AK3aMEHAaUMOHHBIX padorax EI'D. Dto mo3Bosut
chopMHpOBaTh y OOYYalOIIUMXCS YMEHUE CaMOCTOSITENIbHO pa3padaTbiBaTh
QITOPUTM PEILICHUS B CIIy4a€ HECTaHJIAPTHBIX (POPMYJIMPOBOK 3aJaHMi, a TAKXKe
yMEHUE ACICTBOBAaTh B HE3HAKOMBIX CUTyalusiXx. B psjae ciydaeB mernecooOpa3HO
MPOMUCKHIBATH B OOIEM BHJI€ MOPSIOK HAXOXACHUS (DU3NYECKUX BEIUYMH 0O€3
MPOBEJICHUSI TMPOMEKYTOUHBIX apU(METUUECKUX BBIYUCICHUN, a TakXKe peliaTh
3a/layy, MPUMEHS HECKOJIbKO BO3MOXHBIX CIOCOOOB, OLIEHHWBAs 3TH CIIOCOOBI U
BBIOMpAst 3aTeM HauboJee palMoOHaIbHBIH.

2. [IpoBoUTh HUHTETPUPOBAHHBIE YPOKH C MAaTEMAaTHKOHW, (DU3MKOH,
ouonoruent st GOPMHUPOBAHUS IIEIOCTHOM KapTHHBI MHUpPa BO B3aUMOCBSI3H H
B3aMMO3aBHCHUMOCTH BCEX €0 KOMIIOHEHTOB.

0) AIMUHHMCTPAUMAM 00Pa30BaTEeIbHbIX OPraHU3ALMI:

- peanu3oBbIBATHL  OPUHUMUNB  JUPGEepeHIUPOBAHHOTO  O0y4deHU,
co3laBaTh MOpPOQUIbHBIE KJIAacChl W TPYNNbl € MW3YUYCHUEM XUMHUU Ha
npodUIBbHOM, YIIyOJIE€HHOM YPOBHE;

- BBIACIATH JIOTMIOJHUTEJIbHBIE Yachl Ha H3Yy4YCHHE XUMHU B BHUIC
AJIEKTUBHBIX TPEAMETOB, (HaKyJIbTaTUBHBIX KypCOB, OpPraHU30BLIBATH JIJIS
oOydarommxcsi ¢ HU3KUMU  NpeaMeTHbiMu  YYJl  HHIAWBUIAYyaIbHBIC
o0pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ynpaBJjieHus 00pa30BaHHeEM:

- NPEeAYyCMOTPETh MEPHl aJPECHONM MOMOIIM YUYHUTENAM XUMHUU IO
YCTPAHEHUIO BBISBICHHBIX WHIUBUIYATbHBIX MPO(ECCUOHATBHBIX (MIPEIMETHBIX
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U METOJIMYECKHMX) 3aTPyAHEHUM, B TOM UHCIEe Yepe3 o0ydeHue MX Ha Kypcax
MOBBINIICHUS KBaTu(puKamu;

- OpraHu30BaTh pacnpocTpaHeHue 3PPEKTUBHOrO ONBITa YUYUTENEH,
oOyyaronmecs KOTOPhIX JEMOHCTPUPYIOT CTAOMIBHO BhICOKHE pe3yibTaThl EI'D
0 XUMUH.

Pexomenganum mo TemMam A oOcyxaeHuss / oOMeHa ONBITOM Ha
METOAUYECKUX 00beAHHCHUAX YUYUTeIei-NPeAMEeTHUKOB

B pamkax JAeATEIpbHOCTM NPEAMETHBIX CEKUUW yYUTEIEd XUMHUU
PErHOHAIIBHOTO Y4€OHO-METOANYECKOTO 00bETMHEHUSI PEKOMEHI0BATh:

- BKJIIOYATh B IUIAH pabOThI 3aCE€laHus MO CIEIYIOIIMM TeMaM: «AHaIU3
pesyabratoB EI'D mo xumum», «Bompockl oOpraHu3alud W MOpPOBEIAECHUS
noAroToBku ooOyuatromuxcsi K EI'D», «llyTu mnoBbllIeHUS KadyecTBa YpPOKOB
XUMUH, 3P PEKTUBHOCTH MPENOIaBaHUs IPEAMETAN;

- MPOBOJAUTH NPAKTUYECKHE 3aHATHUS, OTKPBITBIE YPOKH, OOydarouue
CEeMHHapbl MO JaHHOW MpoOJEeMAaTHKE C Y4YacTHEM HauOoJiee OMNBITHBIX
I1€1arOroB;

- y4acTBOBaTh B pacOpOCTpaHEHUH 3SPPEKTUBHOTO OIbITA YUHUTEIEH,
oOyyaromuecs KOTOPbIX JEMOHCTPUPYIOT CTAOUIIBHO BbICOKHE pe3ysibTaThl EI'D
110 XUMUHU;

- 3aIlJIaHUPOBATH METOJAMYECKHE COOBITHA MO O3HAKOMIIEHUIO C Y4yeOHO-
MeToAnYeCKUMH pekoMenaanussmu OUIIN.

PexomMeHaanuu 1o BO3MOKHBIM HANIPABJICHUSM NMOBBIINICHUS KBATH(PUKAINHA
Pa0OTHUKOB 00pa30BaHUA IJf BKJIIYEHHS B PErHOHAJIBHYIO [I0POKHYIO
KApTy M0 Pa3BUTHUIO PETHOHAJIBHON CUCTEeMbI 00PA30BaHMS

- MEpONpHUSITHS MOBBIMIEHUS KBaJU(DUKALMK, BKIIOYAIOIIUE TEMBbI:
pe3ynbTathl EI'D Tekyiero rojaa; aHaau3 TUIUYHBIX OMIUOOK, 00YYaIOIIUXCS 10
xuMun Opu  cpade EI'D, BBIABIEHHBIX TPYIHBIX JUISL  BOCIPHUSITHUS
oOydaromumucss TeM W 3aganuii; usmMeHenuss B KM EI'D mo xumum Ha
CIEIYIOIMNN yueOHBIN TOI;

- 0o0ydeHMEe NeJaroroB, B TOM 4YHCIE aJpecHOE (Ha OCHOBE aHajau3a
pesynbTatoB EI'D-2023), KOHCYIbTUPOBAHUE TEIAroroB U oO0ydaronmxcs (Kak
NyTeM TPOBEACHHS O00pa3oBaTEIbHBIX CEMUHApPOB, BEOMHApPOB, TaK U
WHJUBUAYAITBHO);

- mpoxoxaeHue KypcoB «IloaroroBka o0ydaromuxcs K rocyJ1apCTBEHHOU
UTOroBOM arrectanum», «lMHTepakTuBHBIE (OPMBI MOATOTOBKHM K EI'D»,
«IToaroroBka k EI'D B koHTeKCcTE IMIPOBOM 00pa30BaATEIHLHON CPEABIY;

- TMPOBEICHUE CEMUHAPOB M MNPAKTUKYMOB C LeJNbl0 (QOpMUPOBAHHUS
YMEHHUI U HAaBBIKOB, CIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBINIOJTHEHUIO 3aJaHUi
NoNo 13-15, 17-19, 28, 24 -25, 29-34, 110 cleayrouuM TeMaM:

- «l'otoBumcsa x EI'D: 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUUYECKHUX
peakuuii. CKOpOoCTh XMMUUYECKON peakuu U (GaKTOPhI, BIUSIOIINE HA HEE;
- «l'otoBumcs k EI'D: XapakTepHple XUMHYECKHME CBOMCTBA U
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CIOCOOBI MOJYYEHHUSI a30TCOJEPKALIUX OPTAHNYECKUX COCAUHEHUI;

- «l'otroBumcst k EI'D: buosorndyecku-BaxxHble OpPraHUYECKUE
COCJIUHEHUS»;

- «l'oroBumcs k EI'D: I'eHeTnyeckass B3aMMOCBSA3b HEOPTraHUYECKHUX
BEIIECTB U OPTaHUYECKUX COCIMHEHHI B 3aJaHUSIX MOBBIIMIEHHOTO W BBICOKOTO
YPOBHEH CIIOKHOCTHY;

- «l'otoBumcs k EI'D: Pacuérel mo ypaBHEHHSIM XUMHUUYECKHUX
peaKLuin;

- «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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