IMapTU3aHCKUH TOPOACKON 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
[TapTu3anckuil ropoacKoil OKpyr 14 1,41

OcHogHble pe3ynbrarsl EI'D nmo xumuun B [IapTU3aHCKOM TOPOJICKOM OKpYyTe
B 2023 rony mpexactaBieHbl Ha pucyHke 1. B 2023 rogy B oOpa3oBaTeiabHBIX
opranmzaimsix (naee — OO) MyHULIUIAIMTETa HE OBUIO BBITYCKHUKOB,
MOJIYYMBIIMX Ha sKk3ameHe no xumuu 100 6aos.

100
75

50

50 35,71
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:
BBITIOJTHEHHsSI KOTOpPHIX B [lapTHU3aHCKOM TOpPOJICKOM OKpyre He Mpeoosien
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHs — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bbicokoro ypoBHs — 10-

! B3BeleHHBIA OPOLEHT BBIIOJIHEHHS — CyMMa 6ajIoB [0 Ka)KIOMY 3aJaHUIO B TPYyMIE / HA KOJHYECTBO
YYaCTHUKOB, MMONABIINX B 3Ty TPYIIILY.
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20%)?%. TlpeaMmeTHble pe3ylbTaThl OOYYEHHs OTCYTCTBYIOT B cHelU(HKALUH
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepHaoB s npoBeneHus EI'D nmo xumuu B 2023

roay.

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

Yposenn
Ne cm?mnocna IIpoBepsiemble 3J1eMEHTbI KT® Kon

3alaHHuA coep:KaHUs/yMeHH K2C*
3agaHus

Yacrs 1
3aKOHOMEPHOCTH M3MEHEHUST XUMHUECKUX
CBOMCTB JIEMEHTOB U UX COSIUHEHUI MO
nepuogam u rpymnmnaM. Obmas
xapaktepuctuka Mmetaios IA-IITA rpynn B
CBSI3M ¢ WX mosioxkeHueM B [lepuognueckoit
cucTeMe XxuMuieckux snementon J[. 1.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOCHHUS MX 1.2.1,
aTOMOB. XapaKTEePUCTHKA MEPEXOAHBIX 123 241 231 1.2.2,
2 b JJIEMEHTOB —M€/IH, IMHKA, XpOoMa, ykKeJjie3a — T e 1.2.3,
10 UX NojoeHuto B [lepuonnueckoit 1.24
CHUCTEMe XUMHYECKHX 37eMeHToB J[. 1.
MeHnneneeBa u 0COOCHHOCTSIM CTPOSHHS X
aToMoB. OO0mIast XapaKTepUCTHKA HEMETAIIOB
IVA-VIIA rpynm B CBA3U € UX MOJOXKEHUEM
B [leproamaeckoii cucTeMe XUMHISCKIX
snementoB JI.11. Menzaeneesa u
0COOCHHOCTSIMY CTPOCHHUS MX aTOMOB
DNeKTPOOTpUIIATENbHOCTh. CTETeHb
3 b OKHCJICHUS M BaJICHTHOCTh XUMHYECKHX 111,221 1.3.2.
9JIEMEHTOB
KoBaneHTHas XxuMudeckas CBs3b, €
Pa3HOBUIAHOCTH M MEXaHU3MbI 00pa30BaHUsI.
XapakTepUCTUKHU KOBAJICHTHOW CBSI3U
(TIoApHOCTH U 3HEPTHUs cBsi3M). FloHHas
4 b CBs13b. MeTaimimaeckas cBs3b. BogopomHas 222,242,243
CBsI3b. BemiecTBa MONIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. Tur
KPUCTAJUTMYECKON PEemIETKH. 3aBUCIMOCTD
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCKUX BEIIECTB.
5 b HomeHnknatypa HeOpraHU4eCKHUX
BEIIECTB(TPUBHAIbHAS U MEXTYHAPOIHAS)
Krnaccudukanus HeOpraHMIECKHUX BEIIECTB.
HomeHknatypa HEOpraHMueCKHUX BEIIECTB
(TpuBHaTBHAS W MEXAYHAPOIHAS).
XapaKTepHbIE XUMUYECKUE CBOMCTBA
HEOPTaHMUYECKUX BEIIECTB:— MPOCTHIX
7 I1 BEILECTB — METAJJIOB: IEIOYHbIX, 1.3.1,2.2.6,2.3.3
MIETOYHO3EMENbHBIX, MarHus, aTFOMUHUS,
MEPEXOHBIX METAILIOB (MEIH, INHKA, XpPOMa,
JKele3a);— MPOCTHIX BEIIECTB — HEMETAJIOB:
BOJO-POJa, FaJIOr€HOB, KUCIOPOAa, CEPBI,
aszoTa, pocdopa, yriepoaa, KpeMHHS;—

1.3.1,
133

131,226 21

21,22,

2.3,2.4,

2.5, 2.6,
2.7

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

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI CONEPIKAHUS.
2



Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

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

Kiraccudukaiys HeOpraHMIeCKUX BEIIECTB.
HomeHknatypa HeopraHu4ecKux
BeIIeCTB(TPUBHATIBHAS U

MEXKAyHapOoIHast); XapaKTepHbIe XUMUUECKHE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB:—
MPOCTHIX BEIIECTB — METAJUIOB: HICIOYHBIX,
IET0YHO3EMETBHBIX, MATHUS, ATFOMUHUS,
MEPEXOHBIX METAJLIOB (MEU, IWHKA, XpOMa,
JKele3a);— MPOCTHIX BEIIECCTB — HEMETAJIIOB:
BOJIOPOJIa, TAJIOTCHOB, KHCIOPO/a, CEPBI,
a3oTa, pocdopa, yriepoaa, KpeMHHUS;—
OKCHUJIOB: OCHOBHBIX, aM(DOTEPHBIX,
KHCJIOTHBIX;— OCHOBaHHUHN 1 aM(OTEPHBIX
THPOKCHIOB;— KUCIIOT;— COJICH: CPETHUX,
KHUCITBIX, OCHOBHBIX; KOMILICKCHBIX (Ha
MpUMepe TUAPOKCOCOSANHEHU I ATIOMUHUS 1
IIMHKA)

1.3.1,2.2.6,2.33,
24.3,2.4.4

21,22,

2.3,24,

2.5, 2.6,
2.7

10

Kiaccudukanms opraHndecKux BEIIECTB.
HoMmeHknaTypa opraHMYecKiX BEIIECTB
(TpuBHANIBHAS U MEXAYHAPOIHAS)

2.2.6

3.3

11

Teopus cTpoeHUs OpraHuYECKUuX
COEJMHEHUI: TOMOJIOTHS U U30MEPHS
(cTpyKTypHasi ¥ IPOCTPAHCTBEHHAS).
B3anMHoe BIMSHUE aTOMOB B MOJIEKYJaX.
Tunel cBA3€i B MOJIEKYJIaX OPraHUYECKUX
BeecTB. [ mOpuan3anms aTOMHBIX
opbwuraneii yrnepona. Pamukanr.
DYHKIUOHAJIBHAS TPyNna

121,222,223,
2.2.7

3.1,32

12

XapakTepHble XUMHIECKHE CBOWCTBA
YIJIEBOJIOPO/IOB: AJIKAHOB, IUKJIOATKAHOB,
QJIIKEHOB, TUEHOB, AJIKUHOB, apOMaTHYECKUX
YIIIeBOOPOI0B (O€H30I1a 1 TOMOJIOTOB
6ensona, ctuposia). OCHOBHBIE CITOCOOBI
MOJIyYEHUs YTIIEBOJOPOAOB (B 1aOOpaTOpHH).
XapakTepHbIE XUMUYECKUE CBOMCTBA
Npe/ieNbHBIX 0JJHOATOMHBIX M MHOTOaTOMHBIX
CnHpTOB, (heHoNa. XapaKkTepHble XUMHUYECKHE
CBOMCTBA aJIbJIETUIOB, TIPENIEITBHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3()UPOB.
OCHOBHBIE CTTOCOOBI TTOJTyYEHNUS
KHCJIOPOICOJIEPIKAIINX OPTaHNIECKUX
COEMHEHUH (B TaOOpaTopuH)

1.3.4,2.3.4,2.4.4,
25.1

3.4, 3.5,
3.6,4.1.7,
418

13

XapakTepHble XUMHYIECKHE CBOWCTBA
a30TCOMAEPKAIUX OPTaHUUECKUX
COEMHEHUH: aMHHOB 1 aMUHOKHCIIOT.
Baxneiimme ciocoObl HOTYYEeHNSI aMHHOB 1
aMHUHOKHUCIIOT. BroJorndecku BaxxHbIe
BEIIIECTBA: JKUPHI, YTIIEBOIBI (MOHOCAXAPHIBI,
JIICaxapubl, MOJIMCAaXapuabl), OeNKH

234

3.7,3.8

14

XapakTepHble XUMHUYECKHE CBOMCTBA
YIJIEBOJIOPO/IOB: AJIKAHOB, LIUKJIOATIKAHOB,
QJIKEHOB, TUEHOB, AJIKMHOB, apOMaTHYECKUX
YTIEBOIOPOAOB (OSH3051a U TOMOJIOTOB
OeH3zona, cruposa). Baxueime criocoosl

234,244

34,417

3




Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

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

15

XapakTepHble XMMUYECKHEe CBOUCTBA
MPEeeNbHBIX OJJHOATOMHBIX 1 MHOTOaTOMHBIX
CIHPTOB, PEHOINA, aJbAETHIOB, KapOOHOBBIX
KHCJIOT, CIIOKHBIX 3(upoB. Baxkneiimue
CIOCOOBI MOTYYCHHUS KHCIOPOICOAEPKALTIX
OpraHUYeCcKNX COeAMHEHUHN

234

3.5, 3.6,
4.1.8

16

B3anMocBs3b yrieBoIopoaoB,
KHCJIOPOACOIEPIKAIINX U a30TCOACPIKAIINX
OpraHUYeCKHUX COCTUHEHUM

234,243

3.9

17

Knaccugukarus XUMHYECKUX PEaKIuil B
HEOPraHMYECKON M OpraHuuecKod XMMUHU

2.2.8

14.1

18

CKOpOCTh peakiyy, e€ 3aBUCUMOCTb OT
pas3IMuHbIX (aKTOpOB

2.4.5

143

19

Peakumy OKHCIMTEIBHO-BOCCTAHOBUTEIIHHEIC

2.2.1,2.25

1.4.8.

20

DIIEKTPOIU3 PACIIIIABOB U PACTBOPOB (COJNEH,
esIouei, KUCIIOT)

1.1.3,2.25

1.4.9

21

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

2.2.4

14.7

22

OO6paTtuMble 1 HEOOpPATUMBIE XUMITYECKUE
peakun. XUMUYIeCKOe paBHOBECHE.
CMerieHne 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[Tpapuna Ge30macHOCTH pu paboTe ¢
CIAKUMU, TOPIOYUMHU U TOKCUIHBIMU
BEIIIECTBAMH, CPEICTBAMU OBITOBOM XMMHH.
HayuHble MeTObI HCCITETOBaHHS
XUMHYECKHX BEIIECTB U NPEBPALICHHIA.
MeToabl pa3iesieHust CMecel U OUUCTKH
BemecTB. [IoHsATHE 0 METATYpruu: 00Iune
CIIOCOOBI MONTyYeHHs MeTaI0B. O0mme
Hay4HBIC MPUHLUITBI XUMHUYECKOTO
MIPOM3BOJICTBA (Ha IPUMEpPE MPOMBIIIIIEHHOTO
MOJIy4EHUs1 aMMHaKa, CEPHOUN KUCIOTHI,
MeTaHoJa). XHMHUYECKOEe 3arps3HeHIe
OKPY’KaromIeit Cpelbl U €ro MOCIeCTBHS.
IIpupoaHble UCTOYHUKU YIIIEBOAOPOJOB, UX
nepepaboTka. BeicokoMoekysipHbIe
COeMHEeHNs. Peakiny nonMMepu3aniy 1
noJIMKOHIeHcauH. [lonumepsl.
[TnacTMacchl, 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

Pacuértel Macchl BelecTBa Uik 00bEMa ra3on
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIONINX B
peakiuu BeulecTB. Pacuérsl MaccoBoil uiu
00BEMHON JOTH BBIX0/1a MPOAYKTA PEaKIIH

252

4.3.3,
4.3.8,
439

4




Yposens
Ne cmﬁxnocn& IIpoBepsiemMble 31eMEHTBI KT® Kon

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

OT TEOPETUYECKH BO3MOKHOT0. PacuéTnl
MacCOBOM J0JH (MacChl) XUMUYECKOTO
COCJIMHEHUS B CMECH

Yactp 2
OKHCIUTENs M BOCCTAHOBUTEIN. Peakunu
OKHCIIUTEIHHO-BOCCTAHOBUTEIHHEIC
YcraHOBIIEHUE MOJIEKYJIIPHON U
CTPYKTYPHOH (OopMyJT BEIIeCTBa
Pacuétel ¢ ucnonabp30BaHUEM MOHATUI
«PacTBOPHUMOCTEY», «MacCOBasi OIS
BELIECTBA B pacTBOpe». Pacu€Tsl Macchl
(00BéMa, KONMYECTBA BEIIECTBA) MPOYKTOB
PEAKIIUH, ECIIH OHO M3 BELIECTB JAHO B 431,
n30bITKe (MMeeT mpumecH). PacyéTel Macchl 252 435,
(00BEMa, KoNMYecTBa BENIECTBA) IPOAYKTA e 4.3.6,
peaxIuu, eca OJJHO U3 BEIECTB JaHO B BHUJIE 4.3.9
pacTBopa ¢ onpeaeaEHHON MaccoBOM JTone
pacTBOpEHHOTO BemecTBa. PacuéTel
MacCOBOM J0JH (MacChl) XUMHYECKOTO
COCIITHCHUS B CMECH

29 B 233,243,244 2.8

33 B 2.5.2 4.3.7

34 B

Ha pucynke 2 mpexncraBicHbl gaHHble 1m0 3agaHusM (%), ypoBeHb
BBITIOJTHEHHS KOTOPBIX HE MPEOJI0Jie]] MUHUMAIbHBIM Topor. KpacHoit nuHuein
OTpaX€H MHHHMAIBHBIA TIOPOT BBIMOJHEHUS IJIS KaXJIOTO YPOBHS CIIOXKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHUi — 10%.

100
90
80
70
60
50

40
3
2
1
0 II

10 11 18 19 20 21 25 26 27 28 12 114 15 16 22 24 29 33 34
M ba30Bblii 28,5 50,0/50,0 28,5 35,7 42,8 42,8 7,14 7,14 35,7 42,8 50,0 35,7 35,7 42,8 7,14

o

MPOLEHT BbINOHEHUA
o

o

NOBbILWEHHbIN 17,8 39,2 28,5 10,7 35,7 28,5 17,8 10,7
BbICOKMUI 7,14 7,14 0,00

Homepa 3agaHuit

Pucynok 2. 3aganusi, o KOTOpPbIM YYaCTHUKH HE MPEO0IIENN
MHWHUMAJIbHBIN [TIOPOT

AHanu3 pe3ynbTaToB yYaCTHUKOB M THUIIOB 3aJaHH, IOMABILINX B IEPEUYCHb
(Tabu. 2, puc. 2), mokasaji, 4TO Ha JOCTaTOYHO HU3KOM YpPOBHE BBHIITYCKHHUKAMH
OCBOEHBI  3JIEMEHTHl  COJEpKaHUS 3aJaHUil  MOBBILIEHHOTO YpoBHS  No§
(Knaccudukanus Heopranmueckux BermiecTB), NelS (XapakTepHble XUMHUYECKUE
CBOMCTBAa TpEICIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX CIUPTOB, (heHoua,

alTbJICTUI0B, KAPOOHOBBIX KHCJIOT, CJOXKHBIX 3(UPOB).
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Taxxke B XoIe aHamu3a pe3yJbTaTOB YYaCTHUKOB W THUIOB 3aJaHHM,
MOTIABIINX B mMepedeHb (Tabma. 2, puc. 2), ObUTH BBISBIEHBI CICAYIONINE YaCTHHIE
3aTpyIHEHMS YYaCTHUKOB JK3aMEHA:

Brimmonuenue 3amganus Ne2 tpeGyer moHumanus cmeicna llepuoanyeckoro
3akoHa /.M. MeHnzeneeBa U MCHOJIB30BAHUS €0 I Ka4ECTBEHHOIO aHAJIN3a U
O0OOCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTpPOEHUS AaTOMOB, CBOICTB
XUMHUYECKUX DJIEMEHTOB W MX COCIUHEHHUH, C(HOPMHUPOBAHHOCTH YMEHUS
ONPENENATh BaJCHTHOCTh XHMHYECKOIO DJJEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnogmueckon cucreme xumnueckux 3ieMeHToB .M. Mennaeneesa.

Jlnst ycnemrHoro BbITONHEHHS 3aaaHusi No3 BBITYCKHUKH JOJDKHBI YMETh
OIPENENATh BAJIEHTHOCTb U CTEHEHH OKUCIEHMS S-, P- U d-3JIEMEHTOB, C 4YeM
OOJBIIMHCTBO U3 HUX HE CIIPABUIIOCH.

Beinonnenue 3amanus Ned mpenronaraeT 3HaHHE THIIOB KPHUCTAJUIMYECKUX
pPEIIETOK ¥ BHUJIOB XHMHYECKHX CBsi3zeil. OOpaTMM BHHMAaHHE U Ha YPOBEHb
c(OPMHPOBAHHOCTH YHUTATEIBCKOM I'PAMOTHOCTH 3K3aMEHYEMBbIX, BBITOIHSIBIINX
3TO 3ajaHue. B ycnoBMM 3ajaHusl yKas3aHbl JBa IpPU3HAKA, 110 KOTOPBIM
HEO0OXOAMMO C/eNaTh MPAaBUWIbHBIN BIOOP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
3TO BHUMAaHHUE.

PesynpraTel BbINOMHEHUs 3amaHus Ne5 moka3anv, 4YTO BBITYCKHUKH
HEJOCTATOYHO MPOYHO OBJIAJIEIN YMEHUSAMH KIacCU(PUUIMPOBATH HEOPTaHUYECKUE
BEILECTBA.

[Ipu BbimonHeHMH 3anaHug  Ne7 53K3aMEHyeMbIM HEOO0XOJUMO OBUIO
IPUMEHUTh 3HAHHMS O CBOMCTBAX KOHKPETHBIX BEIECTB, MPUHAICKAIUX K
pa3HbIM Kj1accaM. DJTO O3HAYaeT, YTO HEOOXOIMMO YUHMTHIBaTh KaK KHCJIOTHO-
OCHOBHBIE€ CBOICTBa BEUIECTBA, TAK M €ro CIOCOOHOCTb MPOSBISTH CBOWCTBA
OKHUCJIUTEIIS U BOCCTAHOBUTEIIS.

3anaHusi, OpPUEHTUPOBAHHBIE HAa TMPOBEPKY 3HAHHUS TEOPUU CTPOEHUS
oprannueckux BemectB  NelO, Nell HemocTaTo4HO NPOYHO  YCBOEHBI
BBIIIYCKHUKAMH C PAa3HbIM YPOBHEM IIOATOTOBKW. BpimonHss 3aganue Nell,
BBIITYCKHUKHU JIEMOHCTPUPOBAIN HE3HAHUE TOHSITHS «TOMOJIOTW» W IMyTaJIHCh B
TPUBUAJIBHBIX U CUCTEMATUYECKNX HA3BAHMSX BEILIECTB.

OtpunaTenbHbI pe3yabTaT BHITOIHEHUS 3agaHusi Nel2 CBHAETENBCTBYET O
TOM, YTO DJJIEMEHTBl COJEp)KaHUS Kypca OpPraHMyecKOM XHWMHUHU YCBOEHBI
BBIIIYCKHUKAMH  HECKOJIBKO XYK€, 4YeM D3JIEMEHTbl COJEp)KaHMS  Kypca
HEOpraHu4yeckol Xumuu. I[Ipu BBIMONIHEHUH 3TOrO 3aaHUs 3K3aMEHYEMbIM
HEOOXOMMO OBLJI0O 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
Ipynnbel WM CBsI3€d, HE IyTas, HaNpUMeEp, pPEaKUUH TaJOreHAJIKaHOB CO
CHUPTOBBIM U BOJHBIM PACTBOPOM HIEJIOYH.

IIpu BbemoaHeHun 3anaHusg Nel3  BBITYCKHHKH MNPOJAEMOHCTPHUPOBANIH

6



HEJIOCTATOYHYI0 M3YYEHHOCTh BOIIPOCA CBOWCTB a30TCOJEPKALIUX OPraHUYECKHX
COEIMHEHNH, YTIIEBOIOB.

Boeimonnss 3aganne Nel4, BBINYCKHUKY ITyTaldu 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 mnpounuioM Troiy, 3K3aMEHyeMble IMOKa3aiau Ooyiee HU3KHE
pe3yJIbTaThl BBIMOJHEHUS 3aJlaHUN C TMOPAIKOBBIMM HoMmepamu 17, 18, 24, 25.
Onpenenéuuble 3arpyAaHeHus BbI3BaiM 3amgaHust Nel7, Nel8, mnposepstoiue
c(OpPMUPOBAHHOCTh ~ YMEHHHM  KJIacCU(DUUUPOBATh  XUMHUYECKHE  PEAKIUH
OpraHMYeCKOM XUMHUU MO0 Ppa3JIMYHBIM KJIACCU(UKAIMOHHBIM TMPUHIIMIAM, B
KOTOPOM BBIITYCKHHKH, BEPOSITHO, HE YYHUTBHIBAIM HEOOPATHMOCTh pEaKIUil
TOpEHUS.

Pesynprarel  pemienust  3agay Nel9, Ne20, Ne2l mnokaszaimm, 4TO
HK3aMEHYEMBbIMH HEJAOCTATOYHO YCHEUIHO YCBOEHBI CIEAYIOIIHE 3JIEMEHTHI
COJICP)KaHMS. OKHCIIUTEIb M BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBIICHUE,
AIEKTPOIIN3, TUIPOJIN3.

Breinmonnenue 3aganus Ne22 npenrnonara€T yMEHUE BBIIOJHATh PACUEThI 1O
YPaBHEHUSIM PAaBHOBECHBIX PEAKIUN.

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

Boinonuss 3amanue No25, BBITYCKHUKM TOKa3aldd ciaOble 3HAHHUS 110
IPUMEHEHUIO OPraHUYECKUX BEIIECTB, YTO FTOBOPUT O HE3HAHUM OOLIUX HAYYHBIX
IPUHIUIIOB XMMHUYECKOTO IPOU3BOJACTBA, B YaCTHOCTH ALCTHIIEHA WU CIIOKHBIX
a(upoB.

Pe3ynbrathl pemeHus: pacu€THbIX 3a/1a4 6a30BOr0 ypOBHS CIOXKHOCTH No26,
No27, Ne28 mokasbIBarOT, 4YTO IK3aMEHYEMBIE HE OBJIAACIM YMEHUSMHU BBIIIOJIHATH
pacu€rbl TermnoBoro 3¢d@dexra (M0 TEPMOXMMHUYECKUM YpPaBHEHHUSIM), MPUMEHSTH
MOHATHE «MAaccoBasi JOJI1 BEUIECTBA B pPacTBOPE» M YUHUTHIBATh COOTHOIIECHHE
BEILECTB, YYaCTBYIOUIMX B peakiuu. OTU 0a30Bble yMEHUS BO B3aMMOCBS3U
HEOOXOJUMO TaKX€ NPUMEHUTh TMPU PEIIEHWH 337ad BBICOKOTO YpPOBHS
cioxxHocTH Ne33, No34 B yactu 2.

3agaHusi 4YacTd 2 € Pa3BEPHYTBIM OTBETOM MMEIOT CBOEH IEIBIO
muddepennranuo HanboJiee MOATOTOBIECHHBIX OOYUYaIOIMIUXCA M UMEIOT CaMyo
BBICOKYIO TU(DPEpeHIUPYIONIYyI0 CIIOCOOHOCTh. BBIMOTHUTH 3aJaHKe BBICOKOTO
YPOBHSL CJIO)KHOCTHM HAa MaKCHUMaJIbHBIM Oamin  ynaércs Toibko Haubosee
MOJIFOTOBJICHHBIM O0YYaroIIMMCs, Y KOTOPBIX Hapsay € XOpOUIed XUMHYECKON
MOATOTOBKOM X0Opo1Io cpopMUpoBaHa MaTEMaTHUYECKasi TPAMOTHOCTb.

3amanue Ne29 ycnemHo BBITOJHHWIM TOJBKO T€ BBITYCKHHUKH, KOTOPBIE
MPOJIEMOHCTPUPOBAIM BIIAJICHUE TaKMUMHU YMEHUSIMU, KaK MPaBUIBLHO BBHIOpATh
pearupyromme BELIECTBA, IOHUMATh CYIIHOCTh OKHUCIIUTEIBHO-
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BOCCTAHOBUTEIbHBIX PEAKIIAMN.

Brimonnenne 3amanust Ne33 Hapsigy C HECIOXKHBIMH MaTe€MaTUYE€CKUMU
pacuéramu TpeOOBaJO0 YCTAHOBJICHUS XUMHYECKOTO CTPOEHUS OPTaHHUYECKOIO
BEIIIECTBA O ONMKUCAHUIO €70 HEKOTOPhIX XUMHUECKUX CBOMCTB.

IIpu pemennn 3amanus Ne34 TpeGOBalOCh MPUMEHUTH MEXKIIPEIMETHBIC
YMEHHSI TIO BBISBJICHUIO MAaTeMaTHYECKOW 3aBUCHUMOCTH MEXIy 3aJaHHBIMU
GU3NYECKUMH BEIMYMHAMHA M COCTABJICHHUIO MAaTEeMAaTHYECKOTO ypaBHEHUS [IJIS
IIOMCKA HEM3BECTHON BEJIMYUHAEI.

JInarnocruyeckasi padora

B mensx moaroTroBkHM OOyYaromIMXCS M TMEJArOorMueckoro CooOIIecTBa K
c/lade rocyJapCTBEHHOM UTOrOBOM aTTeCTallMy MO 00pa30BaTEIbHBIM MPOrPaMMaM
cpennero obmiero obOpaszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHbII UHCTUTYT eAarorn4eckux U3MEPEHUID) IpOBET
JUArHOCTMYECKYI0 paboTy MO XUMUM Ha TeppuTopuu JlalbHEBOCTOYHOTO
dbenepalibHOTO OKpyTa.

B Ttabmuume 3 mnpencTaBieHbl MAaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IIpUHAMAaBIIUX yyactue B JIP.

Tabmuma 3. KomruecTBo yuactaukoB /[P mo xumum

ATE KomnuuecTtBo yuactaukos EI'D % oT obm1ero yncna
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
[TapTH3aHckuil rOpoaCKOM OKPYT 13 1,5

Ha pucynke 3 mnpezacrtaBieHbl OCHOBHBIC pe3ynbTaThl [P mo xumuu B
[TapTuzanckom ropojckom okpyre. B 2023 rony B OO myHunMnanurera He ObLIO
BBIITYCKHUKOB, HAOPaBIITMX MaKCUMaJIbHBIN Oaju.

100

80

69,23

60

40

23,08

20
7,69

B He 3a4yTeHO M 3a4yTeHO < 80% oT max

Pucynox 3. OcHoBHbIe pe3ynbrathl J[P mo xumuu



Ha pucynke 4 mnpencraBiieHO paclpeeieHle MNepBUYHbIX 0ajoB 10
MYHULUIATUTETY MO KOJIMYECTBY YHYACTHUKOB.

3 3

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

Pucynox 4. Pacnpenenenue nepBUYHBIX 0AJIOB 110 XUMUHU

11 12 13 14 15 16 17 18 19 20 21

B tabnuue 4 npencraBieHbl 3aJaHUs [0 XUMHUHU, B3BEHICHHBIM MPOIEHT
BBITIOJIHEHUST KOTOPbIX B [lapTH3aHCKOM TOPOJCKOM OKpyre HE MpeoaoJel
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 TOPOT BBIMNOJHEHUA A 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 u 0COOCHHOCTSAMHU CTPOEHHS 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.
Ob6mas xapakrepuctrka HemetamioB [VA—VIIA rpymm B ¢Bs3H ¢ BX
monoxeHneM B [leprogndeckoil cHCTeMe XHMUYECKHAX AIIEMEHTOB
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
KPUCTAJUTUYECKOH 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,




Kon

K3C KT

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Ne 3ananusa
Yposensn
CJ0KHOCTH
3alaHus

Tune! cBsi3eil B MOJIEKyIaX OpraHMYECKHX BemecTB. | nopuan3amnus 2.2.7
ATOMHBIX opOHuTanel yriepona. Pagukan. ®yHKIIMOHATBHAS TPYIIITA
XapaKTepHbIe XUMUIECKHE CBOWCTBA YTIEBOJOPOIOB: AJIKAHOB, 3.4, 3.5, 1.3.4,
IUKJIOAIKAaHOB, AKCHOB, JIICHOB, AJIKIHOB, apOMaTHYECKHX yriieBono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH3051a ¥ TOMOJIOTOB OEH30J1a, CTHPOTIA). 4.1.8 2.4.4,
OCHOBHBIE CIIOCOOBI TIOJTyYEHUS! YIIIEBOJIOPOAOB (B 1a0OPaTOpHH). 25.1
XapakTepHble XUMUYCCKHE CBOWCTBA MPEIC/IbHBIX OJTHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (heHOIIA.

XapakTepHble XUMUYCCKHE CBOWCTBA aJIbJICTHIIOB, PEACIbHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX I(PUPOB.

OCHOBHBIE CIIOCOOBI TTOTYYEHUS KUCIOPOICOACPKAIIIMX OPTaHHICCKIX
coelMHeHUH (B 1JaOOpaTOPHH)

XapaKTepHbIe XUMUYECKHE CBOWCTBA a30TCOICPKAIINX OPTaHUIECKAX 3.7,3.8 234
COCITMHEHUI: aMHHOB U aMUHOKHCIIOT. BaxxHelme crioco0s

8 b MTOYYCHUST aMAHOB U aMHUHOKHUCIIOT.

Buomorndeckn BajkHBIC BEIIECTBA: KHUPHI, YTIIEBOIBI (MOHOCAXAPHIH,
JIFICaxapuIbl, OJIMCAXaPHIBI), OeIKH

XapakTepHble XUMHICCKIE CBOMCTBA YTIICBOJOPOIOB: AIKAHOB, 34,417 2.3.4,
IUKIOAIKAHOB, ATIKCHOB, JUCHOB, aJIKMHOB, ADOMATHYECKIIX 244
YIJIEBOAOPOI0B (OCH301a U TOMOJIOTOB OCH30J1a, CTHPOJIa).
Bakneiimire crioco0bl MOTy4YeHUs YTIeBOA0POA0B. MoHHBIH (TIpaBuio
B.B. MapkoBHHKOBA) U pauKaIbHbIC MEXaHU3MBI peakIuit

B OPraHUYECKON XUMUH

XapakTepHble XMMUYECKHEe CBOMCTBA MIPEICIbHBIX OJIHOATOMHBIX U 3.5, 3.6, 2.34
MHOTOATOMHBIX CITUPTOB, ()CHOINA, aJIbACTHI0B, KAPOOHOBBIX KHCIIOT, 4.1.8
CIIOKHBIX 3(hupoB. BaxkHeiimme cnocoOsl MOTyIeHUS
KHCJIOPOACOACPKAIINX OPTAHUICCKAX COCTMHCHUI

Yacts 2
13 I B I YcraHoBIIEHHE MOJIEKYJISIPHOM U CTPYKTYpHOI1 hopMylJ1 BenecTBa I 4.3.7 I 2.5.2

10 II

Ha pucynke 5 mnpencraBiacHsl naHHble 1o 3amganusMm (%), ypoBeHb
BBINOJIHEHUSL KOTOPBIX HE NPEOA0JIE]l MUHUMAJIbHBIN Mopor. KpacHou nnHuen
OTPaXEH MHUHUMAJIBHBIN MOPOT BBITIOJHECHUS JJISl KAXKIOTO YPOBHSI CJIOKHOCTH:
0a3oBbIii — 60%, moBbeIIeHHBIN — 40%, BeIcOKUI — 10%.

100
90
x 80
=
GIJ 70
E 60
o 50
cC
2 40
= 30
o 20
3 10
Q
= 0
2 3 4 6 8 7 9 10 13
H 5a308bIi 30,00 30,00 53,00 23,00 30,00

NOBbIWEHHbIN 18,80 24,50 15,00
BbICOKUM 7,00

Homepa 3agaHnit

Pucynok 5. 3agaHusi, 10 KOTOPbIM YYaCTHUKH HE MPEOAOIIENH
MHWHUMAJIbHBIN [TIOPOT
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AHanu3 pe3yabTaToB YYaCTHUKOB U TUIIOB 33JIaHU, TTOMABIINX B IEPEUYCHb
(Tabm. 4, puc. 5), mokas3aj, 9YTO YYaCTHUKHU HE MPEOI0JIETI MUHUMATBHBINA TIOPOT B
neBsatd u3 13 3amanuit JIP. Huxe B Tabmuie 5 mpeacTaBieH coaep)KaTelIbHBIN
aHanu3 3aaanuil J1P.

Ta6muna 5. CoaeprkarenbHbIA aHAIU3 BBITIOHEHU 3aaanuii [P mo xumuu

KpaTtkas xapakrepucTuka

OcHoOBHBIE 3aTPy/IHEeHUS

Bo3Mo:kHBIE NMPpUYINHBbI

3aJaHusA y4yacTHukoB /IP 3aTpyAHeHu
uHpopMayusL no KaiCOOMy 3a0AHUI0 C KPAMKUM OMBEMOM
3aganme 2.  3aKOHOMEPHOCTH | Ywaluecs pacrHojaraiu 3JaeMeHTsl | HeBHHUMaTensHOCTh Ipu

W3MEHEHUs XHUMHUYECKHX CBOWCTB
9JIEMEHTOB U HUX COEIUHEHUH TIOo
TIEPHOJIaM U TPYIIIaM.

HC B MNOPpSAAKEC YMCHBIICHHA, a4 B
MOpAAKE YBCJIUNYCHUA CBOMCTB.

MPOYTCHUU 3aJaHU

3aganne 3. 3aganme Tpelyer
3HAHMH O CTEMEHAX OKHUCJIEHHS
JJIEMEHTOB, OIpEACICHHEe UX II0
Tabnune Meneneesa.

I[lpu BeIMONTHEHWH 3amaHusi 3
HEKOTOpBIE ydYamruecs HCIBITaIN
TPYAHOCTH pu BBITIOJIHEHU U

MAaTCMATHYCCKHX PACUCTOB

Crnabble BEIYUCINTEIbHBIE HABBIKU

3ananue 4. 3agaHue HaNpaBJICHO

HpI/I BBIIIOJTHCHHUH 3aJaHUs MHOTI'HC

HeBHMMAaTEeIbHOCTD npu

Ha 3HaHWE THUNOB XHMHWYCCKHUX | YJaIHecs HE VWA | MPOYTEHHUH 3aJaHUS
cBs3ei " KPUCTAJUTHYECKUX | JBOWCTBEHHOCTH JAHHOTO BOIIPOCA.
peleTox U, cooTBeTcTBeHHO, BbIOUpaIU

BCHICCTBA, Y4uThIBast TOJIBKO

PECHICTKY WJIN TOJIBKO THII CBA3U.
3ananme 6. 3aganue HanpapieHo | [Ipm BemonHeHnun 3amanusi He | Cnabele mpenMetHsie YVY/, He
Ha 3HAHUE MOHIATHH TOMOJIOTHM U yuiiu, qTO apoMaTHYCCKUE OTpa6OTaHLI DJICMCHTBI
HU30MEPELI B OpFaHH‘IeCKOﬁ XUMHUH. aAJIbJACTUAbI SABIAKOTCA OTACIbHBIM COZCPIKAHUA: TOMOJIOTY U U30MEPBI

TOMOJIOTUYCCKUM  DPAAOM W HC

B OpraHH‘IeCKOfI XHUMHH.

SIBJISIFOTCSI MPEICTaBUTEIIMHI
MpeeIbHBIX AJTbIACTHIOB.

3aganme 7. 3amanme HampaBieHo | HeBepHo — mpuMeHmnu — 3HaHWA | HemocraTodHOE 3HaHWE CBOMCTB

Ha CpaBHEHHE CBOWCTB | CBOWCTB OpPTaHUYECKHUX | OPTaHMYECKUX COCIUHCHHM.

YTICBOIOPOAOB H | COeINHEHHHH.

KHCJIOPOICOIEPIKAIITUX

OpPTraHUYECKUX COEAUHEHUH.

3ananue 8. HanpaBieno Ha 3Hanue | HepepHo — mpumenHwnu — 3HaHus | [Ipu BBIOJHEHWH 3TOTO 3aJlaHUS

CBOWCTB aMUHOB. CBOWCTB a30TCOJIEPKAIINX | BBITYCKHUKH MoKa3aju

OpTaHUYECKHUX COSTUHECHHM. HEJIOCTATOYHOE 3HAHHME CBOWCTB

a30TCOJIEPXKAINX  OPTaHUYECKUX
COEJIMHEHUH.

3ananme 9. 3amanme Tpedyer | OmmbOku JIOTTYIIIEHBI B | DK3aMeHyeMbIe HEJI0CTaTOYHO

3HaHME CBOMCTB BCEX KJACCOB | MPEBPAIIEHUU OJHUX XHMHUYECKUX | 3HAIOT CBOHCTBA apOMaTHUYECKHX

YTICBOJOPOIOB. BEIIIECTB B JIPyTHUE. YTIEBOIOPOAOB, a TAKKE YCIOBHUS
MIPOBEICHUS HEKOTOPBIX
XUMHYECKUX PEaKITHii.

3aganmne 10. 3aganue HampaeieHo | OmmOKu JIOITYIIEHbI B | HemocratouHoe 3HaHUE CBOWCTB

Ha TMPOBEPKY 3HAHWH XUMHYCCKHUX | TPEBPAIICHUH OJHUX XHMHUYECKHX | CIUPTOB M KapOOHOBBIX KHCIOT, a

CBOWCTB KHCJIOPOICOIEPIKAIUX | BEIISCTB B IPYTHUE. TaKkKe HE VYYIH HalpaBICHHUE

OpraHUYeCKUX COCTUHEHHM. peakuMd B 3aBHUCHUMOCTH  OT
KaTajau3aTopa.

ungopmayus

10 KAHCOOMY 3A0AHUI0 C PA38EPHYMbIM OMEEemoM

3amanme 13. PacuerHas 3amada Ha

BBIBOJ (OPMYJIBI OPTraHUIECKOTO
COEIMHEHUS 1o NIPOJyKTam
ropeHusl.

Ommbxu JIOITYILIEHbI pu
BBITTOJIHEHUH PAcueTOB IO JaHHBIM
3aJauH.

V4eHNKHY ToKa3aiy HeJOCTaATOTHbIE
3HAHWS TI0 BBITIOJHEHUIO PAcUETOB
0 J[JaHHBIM 3aJa4d, HEyMEHHE
COCTaBIISITh CTPYKTYPHYIO (hopmymy
10 BBIBEJIEHHOE MOJICKYJIIPHOM.
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BbiBoabI M pexoMeHaALIMHU

AHalM3 MaTepHalOB NPOBEACHUSA OLICHOYHBIX MPOLEAYp MOKazall
NIEpEUYCHb DJIEMEHTOB COJIepKaHUsl / YMEHUN W BHUJOB JESITEILHOCTH, YCBOCHUE
KOTOPBIX BCEMU MIKOJIbHUKAMU PETHOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  u3yuyeHHBIE  BENIECTBA IO  TPUBHUAIBHOM WU
MEXIYHApOJHOW HOMEHKJIATYpE.

2. Omnpenensars/kinaccuPUUpoOBaTh: BaJECHTHOCTh, CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 3apsAbl MOHOB, XapakTep CPeIbl BOJAHBIX PAaCTBOPOB
BEIIECTB; OKHCJIMTEIb M BOCCTAHOBHUTEJb;, IPUHAMICKHOCTh BEIIECTB K
Pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTraHUYECKUX COCTUHEHUM.

3. XapakrtepuszoBaTh: S-, P- U d-2JIEMEHTHl MO UX TOJOXEHUIO B
[lepuonnueckorn cucreme .M. MenaeneeBa; CyIIHOCTb HM3YYECHHBIX BHJIOB
XUMHYECKHUX PEAKLIHI: 3JEKTPOIUTHYECKON TUCCOLMAllUH, HOHHOTO OOMEHa.

4. TIpoBOAUTH BHIUUCIIEHUS MO0 TEPMOXUMHUYECKUM YPABHEHUSIM.

5. OOywyaromuecss TOHUMAIOT CMBIC] TaKWX BaKHEHIIUX TMOHSITUN, Kak
TUAPOJIU3 U JEKTPOIU3 (BBIACISIOT UX XapaKTEePHbIC TPU3HAKH ).

AHanu3 MarepuaioB MPOBEACHUS OLICHOYHBIX MPOLEAYp MOKa3al NEepeueHb
AJIIEMEHTOB COZAEpKaHWsd / YMEHUH W BHUJOB JEATEIBHOCTH, YCBOCHHE KOTOPBIX
BCEMH IIKOJIbHUKAMU PETUOHA, IIKOJIbHUKAMH C Pa3HbIM YPOBHEM IOJTOTOBKH
HEJIb351 CYUTATh JOCTATOUYHBIM:

1. HazpiBaThb BHJ XHUMHUYECKMX CBSI3€ B COCJUHEHUSIX U THUI
KPUCTAUIMYECKOW PEIIETKHU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
U U30MEPBHI.

2. KrnaccupunmpoBarh XUMHUYECKHE pEAKIUH B HEOPTaHUYECKOW U
OpTraHUYEeCKOW XUMHU (TT0 BCEM M3BECTHBIM KJIACCU(DHUKAITMOHHBIM MPU3HAKAM).

3. XapakTepus3oBaTh 00IIHE XUMHUUYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
METaJUIOB M HEMETaJJIOB; OOIMe XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX COCIMHEHHUM, CBOMCTBA OTIECJIBHBIX NPEIACTABUTEICU OSTUX
KJIACCOB; CTPOCHHME W XHMMHUYECKUE CBOMCTBA W3YyYEHHBIX OPraHMYECKHX
COCIMHEHHUM.

4. OOBACHATH 3aBUCUMOCTb CBOWCTB XHMHUYECKUX DJJEMEHTOB M UX
COCIMHEHUM OT MNoJIoKeHust diemeHTta B Ilepunoamueckon cucreme JI.M.
MenpaeneeBa; mnpupoay  XHUMHUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOM,
METAININYECKOM, BOJOPOJHON); 3aBUCUMOCTb CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKHX BEIIECTB OT HMX COCTaBa M CTPOCHMS; BIMSIHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIMM W Ha CMEIICHHE XMMHUYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH DKCIIEPUMEHT 1o MOJIyYEHHIO U
pacIliO3HaBaHUIO BAKHEWIIMX HEOPraHUYECKHX M OPTraHMYECKUX COCIUHEHHI C
y4€TOM TPUOOPETEHHBIX 3HAHUN O MpaBmiIax 0€30MacHO paboThHI ¢ BEIIECTBAMU B
1abopaTopuu U B OBITY; BEIYUCICHUS 110 XUMHUECKUM (HOpMysiaM U YpaBHECHHUSIM.

Ha ocHOBe BBISBIEHHBIX TUIMHUYHBIX 3aTPyJAHEHUH U OMIMOOK OBLIN
c(hOpMyYIUPOBAHBI CIEAYIOLIUE APECHBIE PEKOMEHAAIINH.
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PexoMeHIanMu 1O COBEPHICHCTBOBAHUIO TNPENOJABAHUS XMMHUHU ISl BCeX
o0yuyarommxcst

a) YuurejasiM, METOANYECKUM 00beIMHEeHUsIM yUuTeaei

[{enenanpaBnenHas padoTa 1Mo GOPMUPOBAHUIO YMEHUN:

- BBIACIATH B YCIOBUU 3aJ1aHUS TJIABHOE;

- yCTaHaBJIWBATh MNPUYUHHO-CICJICTBEHHBIC CBA3U MEXKIY OTIEIbHBIMU
AJIEMEHTaMU COJIEp)KaHUs, B OCOOEHHOCTH B3aWMMOCBS3b COCTaBa, CTPOCHUS W
CBOMCTB BEIIIECTB;

- BHUMATEJIbHO aHAJM3UPOBAaTh YCIOBHUS 3a/JaHUsl U BHIOMPATH aJICKBATHYIO
MOCJIEA0BATEIbHOCTh JCHCTBUIA.

Ot ymeHus GOpPMHUPYIOTCS CHCTEMAaTHYECCKU Ha MPOTSHKEHUU BCETO IHKJIA
00Oy4YeHHUs XUMHUH IIPAKTUUECKU Ha KaXXIOM YPOKE.

OpHo#t U3 BaxHEUIINX QYHKIUN yUUTENs HAa HAYaJbHOM 3Tare MOATOTOBKH
ABIJIIETCS] Pa3bACHEHHE O0YyYarolMMCs MPUHUMUIIOB 0TOOpa M moctpoeHuss KUM.
Jlns  TmpaBUIIBHOTO TOHUMAaHUS TPeOOBaHUN, NPEABABIAEMBIX K YPOBHIO
MOATOTOBKHU BBITYCKHUKOB MO XUMHH, YUYUTEIb JIOJDKEH HE TOJIBKO UMETh YETKHE
MPEJICTAaBICHUS O TMpUMEpax 3aJaHuil, BKJIIOUYCHHBIX B JIEMOHCTPAIIMOHHBIN
BApUAHT TEKYIEro rojia, HO U OBITh 3HAKOM C COJepKaHueM Koaudukaropa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISIONIEH KOTOPOM
SBJISIETCS OOOOICHHBIM IJIaH JK3aMEHAIMOHHOTO BapuaHTa. MIMEHHO He3HaHue
COJICp’)KaHHME JIaHHOTO JIOKYMEHTa SBIAETCS OJIHMM M3 OCHOBHBIX (PaKTOpPOB,
MEIIAIOMMX TMOJHOLIEHHOMY IUIAaHUPOBAHUIO TPOIEcca IMOJATOTOBKHM K JK3aMEHY
KaKk JJI1 y49uTens, Tak W g oOydaromuxcsa. Pesymaprater EI'D 2023 T
MPOJIEMOHCTPUPOBAIA TIPOOJIEMbl B MOJTOTOBKE BBIITYCKHUKOB, 00YCIOBJICHHBIE
MaKCHUMaJIbHOM OpHEHTAIlMe MHOTHX W3 HHUX JIMIIb Ha AJIEMEHTHI COAEpKaHUS U
YMEHHUSI, KOHTPOJIb KOTOPBIX MPEIyCMOTPEH 3adaHUSMHU JIEMOHCTPAIMOHHOIO
BapuaHTa. Iloka3arenbHO, YTO JJIsi MPABUJIBHOTO MOHUMAHHUS HA3HAYECHUSI 3TOTO
JOKYMEHTa €XKErogHO B HEro BKIoYaercs cienyromas ¢pasza: «llpu
O3HAKOMJICHUU C JIEMOHCTPAIIMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIbHBIX
MarepuanaoB EI'D cieayeT umeTh B BUAY, UYTO 3ajaHUsl, BKIIOUYEHHBIC B HEro, HE
OXBaTBhIBAIOT BCEX DJIEMEHTOB COJIEpKaHUS, KOTOpble OyIyT MPOBEPSATHCS C
nomMonisto BapuantoB KM B 2023 r.»

OOy4Jast IIKOJRHUKOB TIpHeMaM padOThl C  pPa3JUYHBIMH  THUIIAMH
KOHTPOJMPYIOIUX 3adaHui (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEO0OXOJIMMO JTOOMBAThCS TMOHUMAHMS TOTO, YTO YCIICITHOE BBITTOJIHEHUE JIFOOOTO
3alaHUsI HEBO3MOJXKHO 0€3 THIATeJIBbHOTO aHaliu3a €ro YyCJIOBUS U BbIOOpa
aJeKBaTHOM IIOCJIEAOBAaTEIbHOCTH AeucTBUIl. Ha kaknoM »Tare HOATOTOBKH K
PK3aMeHy HEOOXOJIMMO pa3BHBATh HABBIKM CMBICIIOBOTO YTEHUS, CTABUTH MEPE
oOydJaromuMucs MpoOJIEeMHbBIE BOMPOCH W MpeajiaraTh HECTaHIApPTHBIC 3aJaHus,
KOTOpbIE OYyIyT CIMOCOOCTBOBATh AKTHUBH3AIMHA MBICIHUTEIBHBIX TPOIIECCOB H
noOyX1aTh K aKTUBHOMY TMOHWCKY pelleHus. BakHO He mpenjarath Y4YEHUKY

TOTOBBIN aAJIropuTM, a MNMpUBECTCTBOBATDH CO6CTB€HHyIO IMONCKOBYIO JCATCIIBHOCTD
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y4allerocs, MOOWIPATh HECTAHAAPTHBIE TMOAXOAbl W HHTEPECHBIE MBICIH.
OnHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (DOPMHUPOBAHHME Yy OOYYAIONIUXCS YMCHHUS
pallMOHAJIBHO HCIOJIb30BAaTh BpPEMsI 4YEpPE3 TPEHUPOBKU B PEKHUME PEATBHOTO
BPEMEHHU, OTBEICHHOTO Ha BBIOJHEHHE pPaOOThI ¢ OOJBIINM KOJUYECTBOM
3a/IaHU#, KaKOBOH U SBIIAETCS DK3aMeHallmoHHas padota EI'D.

3agaHus 4actu | sk3amMeHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTIM NpoAoLKeHueM mpeoOpa3zoBanuid B KMM, npeanpuHSATBIX B MOCIEAHHUE
roibl U HANpPABJICHHBIX HA PEAIM3ALUI0 CUCTEMHO-IEATEIIBHOCTHOTO IOAXO/A.
NMeHHO OH JOJIKEH ONPEeNEesiTh METOAO0JOTHIO MPENO/IaBaHus XUMUHU B IIIKOJIE Ha
coBpeMeHHOM 3T1are. He MeHee 3HaunMbIM actiekToM npu pazpadborke KM craio
YCWJICHHE BHUMAHMSI KOHTPOJIO CHOPMHUPOBAHHOCTH METAINPEAMETHBIX YMEHUH,
3HAHUW U YMEHUH, (GOPMHUPYEMBIX B paMKaX XUMHUYIECKOTO IKCIIEPUMEHTA.

VYkazanHble HarpablieHHs coBepiieHcTBoBaHus KM mepemueratorcst U ¢
dbopMUpPOBAaHUEM BJIEMEHTOB (DYHKIIMOHAIBHON TIpPaMOTHOCTH: UHTATEIIbCKOMH,
MaTeMaTHYECKONU U €CTECTBEHHOHAYYHOM.

BaxxHoe mecTo B IpenojaBaHWM XHMHUU JOJDKHBI 3aHUMAaTh 3aJadyd Ha
pacyeT Macchl BEIIECTBA UM 00beMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIMU BEIIECTB, TaK KakK 3TO
TPAOULMOHHBIA THUIl PACYETOB, KOTOPBIA BXOAUT B MPOrpaMMy [0 XUMHUU
OCHOBHOM HIKOJIbI, @ TAKXe 3aJaud, MPeayCMAaTPUBAIOIINE PacyeT MacCOBOM WM
O00OBEMHOM JIOJIM BBIXOJIa MPOJYKTA PEAKIMU OT TEOPETHUYECKH BO3MOKHOTO WITU
MacCOBOM 101U (MacChl) XUMHUYECKOTO COCIMHEHUS B CMECH.

BaxHo HayuuTh AeTel MpPaBWIBHO JaBaTh OTBETHl HAa PACUYETHBIE 3a/1ayH,
KOTOpbIE JIOJDKHBI OBITh TMPEJACTABICHBI B BHUJE YHCIOBBIX 3HAYEHUU C
OTPEICJICHHON CTEMEeHbI0 TOUHOCTU OKpyTieHus. OmurOKN B OTBETaX TaKUX 3aj1au
CBUJIETEIBCTBYIOT HE TOJBKO O AehuIMTax B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTeMaTUYECKOW TPaMOTHOCTH, HO M O HEJOCTATOYHOU CHOPMUPOBAHHOCTH
PErYJATUBHBIX YHUBEPCAIBHBIX YYEOHBIX JCHCTBUM — YyMEHHH ClIeI0BaTh
WHCTPYKITUSIM, OTIPEIENISITh MOPSIOK ACHUCTBUM, pabOTaTh MO IJIaHy.

Heob6xonumo ¢opmupoBaTh 0a30Bble MaTEeMAaTUUECKHUE W DJIEMEHTAapHbIC
XUMHUuYeckue 3HaHuda. Peub uaer o0 ymeHusix pabortaTh ¢ KodpduumeHTaMu u
MPOBOAUTH MPOCTEHIINE apU(PMETUUECKUE PACUETHI.

JInst BOCTIOJIHEHHSI MPOOEJIOB MO HEKOTOPBIM TeMaM, KOTOPBIE PEryJspHO
BBI3BIBAIOT 3aTPYJHEHHUS y 00yUYalOMMUXCA U YYaCTHUKOB DK3aMEHa, MpejiaraeTcs
MIPOBECTHU CIETYIONINE MEPOTIPUSITHS:

1. OpranuzoBaTh 1 npoBecTH «CeMUHAp BHUMATEIBHOTO YTEHUS» (B OUHOM
uim B AucTaHimoHHoM (Qopmare). llenpo Takoro cemmHapa OyneT Kak
BOCIIOJIHCHHE  HEKOTOPhIX TPEAMETHBIX  Je(hUIUTOB, TaK U  pPa3BUTHE
ONPENICIEHHBIX METANpPEeIMETHBIX yMeHUN. CeMuHap MOXKHO OpPraHU30BaTh Kak
COPEBHOBAHHME KOMAaHJ/, KOTOPHIM TPEOYeTCS BBIMOJIHUTH CIEIYIONIUE 3a/IaHUS:
BBHIOpaTh ONpeeIEHHbIE XHMHYECKHUE DJJIEMEHThI, UMEIOIIUME T€ WM UHbIC
OCOOCHHOCTH CTPOCHHSI aTOMOB; PEIINTh KOMOMHUPOBAHHYIO PACUETHYIO 3aj]1auy;
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YCTaHOBUTBH MOJIEKYJIIPHYIO M CTPYKTYPHYIO (POpMyiIy OpraHMYECKOIro BELIECTBA.
DopMyIMPOBKH 33JaHUN COCTABIISIFOTCS TAKUM 00pa30M, UTO BEPHOE BBITIOJHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIICHTPAIlMM BHUMAHUS K TEKCTY 3aJlaHusl,
VICIIOJIb30BaHUS TEXHOJIOTUHA KPUTHYECKOTO MBIIIJICHNUS.

2. Opranu3oBaTh M TPOBECTH LHUKJI BEOMHApPOB JMJii BOCIOJHEHUS
npeaMeTHbix fepunuToB. K yyacTHiO B MOATOTOBKE BEOWHAPOB MPUBIICYD
yUHTENIEeH XUMHH 0Opa30BaTENIbHBIX YUPEKACHUM, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKHME pe3ynapTaThl EI'D mo xumuu. TemaTuka 3THUX BEOMHAPOB BKIKOYAET
BOIIPOCHI, KOTOPBIE PEryJsipHO BBI3BIBAIOT 3aTPyIHEHMsI y ydacTHHKOB EI'D,
Hanpumep: «OmnpenensieM THUII XUMHAYECKOM CBSI3M M THUI KPUCTAJUIMYECKOMN
pEelETKN BEHIECTBY», «BakHeHIIne XUMHUYECKUE MPOU3BOACTBA B KypCce XMUMHUUN,
«DKCIEpUMEHTAIbHOE PEUICHUE 3a]a4 Ha MJEHTU(UKaALMIO BeulecTBy, «Pemiaem
pacuétHyro 3anady», «AMQOTEepHbIe OKCUIBl U TMJIPOKCH]IbI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMMY, «AMUHBI 1 aMUHOKHUCIOTBDY.

3. [IpoBectn  muarHocTHdeckyro paboTy, BKIIOYAIOMIYIO 3afaHUs 10
opraHudeckoil xumuu B popmare nepsoit yvactu KM EI'D no xumuu.

4. PekoMeHIOBaTh  yYUTENSIM XUMUU  HPOWTH  KypChl  MOBBILIEHUS
kBanMpukauuu B Teuenue 2023-2024 yyebHoro roaa.

0) MyHuMuMnaabHbIM OpraHaM ynpasJieHus 00pa3oBaHHeM

- INPOBOAUTH MOHUTOPHUHI YPOBHS YCBOCHHS JJIEMEHTOB COACPKAHUA HaA
BCEX 3Talax U3y4YeHUs XUMUH;

- OPTraHU30BaTh MEXIIKOJBHBIEC 3aHATUS JJIS yHYalIUXCS [0 MOATOTOBKE K
rocyJapCTBEHHON UTOroBoM arTecTanuu. [Ipu 3ToM HEOOXOIUMO HCIOJIB30BAThH
3aJlaHMs], KOTOPbIE COOTBETCTBYIOT KoAUpUKaTOpy U cnenupukauuu EI'D;

- TPOBECTU KYypChI MOBBIIICHUS KBaIU(pUKALUU JJIs YUUTENEH, ydaluecs
KOTOPBIX MMOKa3aJin HU3KUM pesynstat EI'D;

- OpraHu3oBaTh OOyYalrIIME CEMUHApPHl MO OOMEHY OMNBITOM MEXAY
nenaroraMd ¢ OOJBIIMM  CTa)ke€M, OOyYarouuecss KOTOPBIX [OKa3bIBaOT
CTAOMJIBHO BBICOKHE PE3YIbTAThl U MOJIOABIMU YUUTEISIMU;

- OpraHu30BaTh OOMEH OMBITOM MEXAY HIKOJaMU, 00y4YaroIIecs KOTOPBIX
MTOKAa3bIBAIOT BBICOKHM pe3ynpraT, U OO, HCHBITHIBAIOIIMMU 3aTPYAHECHUS B
peanuzanuu 00pa3oBaTeIbHON MPOTPaMMBbl;

- npu noaroropke k EI'D mo xumMum cienyeTr yduThIBaTh, UYTO W3YYEHHE
CUCTEMAaTUYECKOTO Kypca XUMHUU B 00beMe 1-2 YacoB OpHEHTHPOBAHO Ha
YCBOEHHE MaTepuaja MMEHHO Ha 0a30BOM ypOBHE, YTO B HauOOJbILIEH CTENEHU
MO3BOJIIET YCIEIIHO CIPABUTHCS C 3alaHUsIMU 0a30BOTO YPOBHS M HEKOTOPBIMU
3aJaHASIMM  TIOBBILIEHHOTO YPOBHS CJHOKHOCTH. (OCBOEHME MaTepuaja Ha
npo(UILHOM YPOBHE MpeAycMaTpUBaeT WHOW Jauana3oH ydeOHbIX YacoB (5—7
4acoB B HEJEIIO) W/WiIK OONBIIYI0 CAMOCTOSTEIbHYIO MOATOTOBUTENIBHYIO padoTy
CTapILIEKIACCHUKOB I10J] PYKOBOJICTBOM II€arora.
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Pexomenmanuu mo opranusanuu auddepeHuMpoBaHHOrO 00y4YeHUS XUMMHU
00y4aromuXxcs ¢ pa3HbIMHM YPOBHAAMMY NMPeAMETHON MOATOTOBKH

a) YuureasiM, METOAUYECKNM 00beUHEHUSIM YUnTe el

[lepBpiM  marom  opranumzauuu  audGEpeHIMPOBAHHOTO  OOYUYCHHS
IIKOJIbHUKOB C Pa3HbIMU YPOBHSIMH TOJTOTOBKHM IO XUMHH OyIeT paszJeieHHe
oOyuJaromuxcs, KOTOpbIe IMIaHUPYIOT crnaBatb EI'D, Ha nBe rpynmbl: TeX, KTO
JTABHO TOTOBUTCS K 9K3aMEHY U UMEET BBICOKUM YPOBEHb OCBOCHUSI XUMHH, U TEX,
KTO Hayajl TOTOBUTHCSA K SK3aMEHY B TEKYIIEM YYEOHOM TOJy M UMEET HE CTOJb
BBICOKMH ypOBEHb. Y OJHOHM W y JApPYyrod TpyIIbl AODKHBI OBITh pa3HbIE
nporpamMmbel  00ydyeHus. [l mepBod Tpynmbl B OPOrpaMMy TOJATOTOBKHU
HEOOXOJMMO BKIIIOYATh PEIIEHHWE PACUETHBIX 3a7a4 MOBBIIMICHHON CII0KHOCTH,
3aJa4d Ha YCTaHOBJEHHE (HOPMYJ OpPraHMUYECKUX BEIIECTB (MOJICKYJSIPHBIX U
CTPYKTYPHBIX), BBIIIOJIHEHHE LIETIOYEK MpeBpalleHuil BemecTs. Llenbio ocBoeHMs
Kypca BTOpPOWM TpyNION SIBIISETCS YBEPEHHOE BJaJCHHE 0a30BbIMU HaBBIKAMU,
HEOOXOAMMBIMU I CAAYU 3K3aMEHa, 3HAHHE KIACCU(UKAUMU U HOMEHKJIATYpPHI
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMH TMOHATUAMH XUMHUHU. 3aBEPLIUTH
Takyto MnoArotoBky B 2023-2024 y4eOHOM ToJy pPEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBasg rpymma. OTO 3K3aMEHyeMble, HMMEIOIIHE TPYAHOCTU B YCBOEHUU
yueOHoro marepuana. J{Jjist paboThl C TaHHOU TPyNION peKOMEHyeM:

1. Ycunuth nmpakTUYECKU aclieKT B MpEnojgaBaHuu XuMu. [{7s yriyoneHus
NOHUMAaHUsl MaTepuana HeoOxonuma 3G(EeKTUBHAs peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHMHM C JPYTUMHU HATJISAHBIMA CPEJICTBAMH OOYy4ECHHS
XUMUHU (IEMOHCTPAIIMOHHBIA JKCIEPUMEHT, padoTa € MOJEISIMU MOJIEKYI U
KPUCTAJUIMYECKUX PEIIETOK, BUJEOMATEpHUalIbl, BHUpPTyalbHbIE JabopaTopuu,
porpaMMbl MOJAEIIUPOBAHUS XMUMHUYECKUX OOBEKTOB (BEILIECTB M MPOLECCOB) B
Takux (opmax, Kak JjgabopatopHas M TpakThueckas palOoTel. Teoperuueckuit
Marepuall JOJDKEH IMPENoJaBaTbCsi B TECHOW B3aWMOCBSI3M C PEJEBAHTHBIM
sKcrepuMeHTOM. Kaxk/Iplii SKCIEPUMEHT JOJIKEH BKJIIOYATh B CEOsl METOAMYECKHE
YKa3aHUs, KOMIIOHEHTOM  KOTOpPBIX  SIBISIETCS ~ KaK  HEMOCPEIACTBEHHO
DKCIIEpUMEHTabHAss paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHHil B
dbopmare, ananornyHom 3aganusm OI'D u EI'D no xumum.

2. ®opMHUpPOBATh YHUTATENHCKYIO TPAMOTHOCTh oOOywaromuxcs. [ns sroro
HEe0oOXo/IMMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HaBBbIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ uHopmalmen J0oro TUmna.

3. CucrteMaTu3UpOBaTh 3HAHUSA MO KAXKIOMY dDJEMEHTY COACp’KaHUS Kypca
xumuu. s 3TOro cHavajsia HEOOXOAMMO HCIOJIb30BaTh 3aJlaHUs Pa3IUYHBIX
MojeNied, B TOM YHCJIE€ TpPaJAUIMOHHBIX, KOTOpbIE TPEOYIOT TOBTOPEHUS
TEOPETUUECKUX TIOJIOKECHUW, HAIMCAHUA ONPEIACIICHUN W3YyYEHHBIX TMOHATHUH,
COCTABJICHHS] YPABHEHMI XUMHUUYECKUX PEAKIIMM, ONpe/iesIeHNs CTETIEHH OKUCIICHUS
XUMUYECKUX OJJIEMEHTOB M T.MI.; C BBIOOPDOM OJIHOTO OTBETAa W3 YEThIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIee TOUEUHO BBISBIATH MPOOENBbl B 3HAHUSIX U
3aTpyJHEHUS] B IPUMEHEHUM 3TUX 3HAHWUW MPU BBHINOJHEHHM 3aaaHuil. M TOIbKO
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Ha 3aKJIOUYUTENLHOM JTale MOJATOTOBKM K 3K3aMEHY MOXHO HCIOJIb30BATh
3aJjaHus SK3aMeHalmoHHoro ¢opmara EI'D.

4. TlpemycmaTpuBaTh B TEUCHHE Y4EOHOTO Tpoliecca paboTy ¢ 3aJaHUsIMHU,
KOTOpBIE TPOBEPSAIOT HE TOJBKO MPEAMETHYIO COCTABIAIOIIYI0 XUMHH, HO H
MEXMpPEAMETHBIE CBA3U C (PU3MKOH, Oumojorueit, maremarukoud. Heobxommmo
HAJIMYUE TPAKTUKO-OPUEHTHUPOBAHHBIX, MEXKIPEIMETHBIX, SKOJIOTH3UPOBAHHBIX
3aJaHUil B XOJle peaiu3aluu OO0y4YeHHUsS IIKOJBHOTO Kypca xumuu. Cremyet
n30eraTh pelieHus: «IadJIOHHBIX) 3aJJaHul, KOTOpbIE CTaBAT Nepes co0oi 3a1auy
«HATACKUBAHUS» Ha BBITIOJHEHUE 3a]1a4 ONpeeieHHoro ¢gopmara, B TO BpeMsl Kak
3aJI0TOM yclieXa Ha dK3aMeHE SIBIISIETCS Pa3BUTHE TBOPUYECKOTO M KPUTHYECKOTO
MBIIIJICHHUSA, @ TaKKe CPOPMUPOBAHHOCTH HABBIKOB MEpPEHOCA 3HAHUU U3 00JacTH
TEOPUHU B peajbHbIC )KU3HEHHBIE CUTYAIUH.

5. Pa3BuBaTh y 00y4daromuxcs HaBbIKM CAMOKOHTPOJS U pedaekcun. JlanHas
paboTta cnocoOCTBYyeT (OPMUPOBAHUIO CTOWKOW MOJOKUTEILHON MOTHUBAIIUU B
U3YYCHUU TpeAMeTa. IDTO BO3MOXKHO MOCPEJCTBOM OPTaHU3AIMH JKCKYPCHUH,
TEMaTHYECKHX BEYEPOB, CBSI3U XUMHUU C TIOBCETHEBHOM KHU3HBIO.

Btopas rpynma. 310 oOywammuecs €O CpeOHUMHU  YYEOHBIMU
CHOCOOHOCTSIMH.

1. Ucnionp30BaTh  3agaHus, B KOTOPBIX [JJs  pelieHHs  Tpedyercs
MIOCIICZIOBATEIPHOE BBITIOJTHEHUE HECKOJIBKUX (TPEeX-4EeThIPEX) MBICTUTEIbHBIX
onepauun (aHANIM3—CHHTE3—CpaBHEHNE—0000IIEHUE), B TOM quclie
OCHOBBIBAIOIINXCS HAa BJIAJICHUU 3HAHUSAMHU M3 PAa3HBIX TEMaTUYECKUX Pa3felioB.
[{enecooOpa3HO HCOIB30BATH HA YPOKaX caMO- M B3aUMOOIICHUBAHUE.

2. Ucmionp30Bath 3amaHus, MpeaycMaTpuBaroniue paboTy ¢ uHbopmalmed,
NIPEACTABICHHON B pa3nu4Hoi (opme — cxema, Tabiuua, PUCYHOK U JOp., C
MOCJIEAYIOLUIUM OTBETOM Ha BOIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOIWMBIC JUIsl  BBINIOJIHEHUS  3aJlaHuUf,
OTKCHIBAIOLIETO IMOCIEI0BATEIIbHOCTh IKCIEPUMEHTANbHBIX JEHCTBUI, KOTOpbIE
HY)KHO TIPEBpPATUTh B ypaBHEHUS peakiuil (MBICJICHHBIM OKCIIEPUMEHT).
TpyAHOCTh Takoro 3aJaHUsi COCTOMT B TOM, 4YTO UIKOJBHUKH HEIOCTATOYHO
XOpOIIO  pa3dHparoTCsi B OKCIEPUMEHTAIILHOM  XUMHH, UMEIOT claboe
MPEICTaBICHUE O MPOTEKAOIINX XUMUYECKUX TMpolleccax W He BCerja MOHUMAIOT
CMBICT HCTIOJIB3YyEMbBIX TEPMUHOB 1 omnpenenennii. K kaxmoit nabopaTopHon n/niu
MPaKTUYECKON paboTe HEOOXOIUMO FOTOBUTH JIUCT C 3aJIaHUSIMU, HAMPABICHHBIMU
Ha (OpMUPOBAHKE MOHUMAaHMUsI TpoIlecca, MPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)XE OMKCHIBATh HAOIIOJICHUS M OOBIACHATH uX. llone3noi
Oynet paGoTa ¢ pa3lNMYHBIMU TUIIAMHU 33JaHHUK (C BHIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHa He0OXoauMa JJisi HOPMUPOBAHUS
NOHMMAaHHUA, YTO IMPaBWJIbHOE BBIINOJIHEHUE 3aJaHHUsI HEBO3MOXXKHO 03 IMOJIHOTO
aHaJli3a ero yclioBus U BbIOOpa crpaTteruu pemieHus. [lapamnensHo Gopmupyercs
YMEHHE PALMOHAIBHOTO HCIOJb30BaHUS BPEMEHHU, OTBEJACHHOIO Ha BBIINOJHEHUE
HK3aMEHAIMOHHOU PabOTHI.

Tpetbs rpynna. C BICOKUM U BBIIIE CPEAHETO YPOBHEM O0YyUEHHOCTH.

1. PexomMeHI0BaTh pelIeHUE 3aJaHui, BBIXOIAIIMX 3a paMKH (GopmaToB u
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MOJIeJIel, BCTpEYaroIMXCs B 3K3aMEHAMOHHbIX padorax EI'D. Dto mo3Bosur
chopMupoBaTh y OOy4alOUIMXCAd YMEHHE CaMOCTOATEIbHO pa3paldaThiBaTh
AJITOPUTM DEILIEHUSI B CIIy4ae HECTaHIAPTHHIX (OPMYIUPOBOK 3aJaHHM, a TaKKe
yMEHHE JEeHCTBOBATh B HE3HAKOMBIX CUTYyalHsX. B psije ciaydaeB 1enecooOopa3Ho
IPOMUCHIBATh B OOIIEM BHJE MOPSIOK HAXOXKICHUS (PU3NYECKUX BEIHUMH Oe3
MPOBEJCHUS MPOMEXKYTOUHBIX apU(PMETHUECKUX BBIYUCICHUHN, a TaKKe pelIaTh
3ajaqy, MPUMEHSST HECKOJIBKO BO3MOXKHBIX CHOCOOOB, OLIEHMBAas ATH CIIOCOOBI U
BbIOMpas 3aTeM HanboJiee pallOHAJIbHBIH.

2. [IpoBOOUTh HMHTETPUPOBAHHBIE YPOKM C MAaTeMaTUKOM, (DU3UKOIA,
Oouonorue st (OPMUPOBAHUS LEIOCTHOW KAPTHUHBI MUpa BO B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMHHHMCTPAIIUAM 00Pa30BaATEJIbHBIX OPraHU3ALUIA:

- peanu30BbIBaTh  NPUHUUNBI  AUPGEPEHUIUPOBAHHOTO  OOyUYeHHS,
co3laBaTh MNPOQPUIbHBIE KJIAacChl W TPYNIbl € M3YYEHHUEM XUMHH Ha
npopUIbHOM, YIIyOJIE€HHOM YPOBHE;

- BBIJIENATH JIONOJHUTENIbHBIE 4Yachl Ha M3YyYEHHE XHUMHUU B BHJIE
ANEKTUBHBIX MPEAMETOB, (PaKyJIbTaTUBHBIX KypCOB, OpPraHU30BBIBATH IS
oOyyalmmxcss €  HU3KAMH  OpeaMeTHbiMM YY)/  HHAMBUIyalbHbIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJieHus 00pa3oBaHHeM:

- IPELyCMOTPETh MEpbl aAPECHONM IOMOIIM YYHUTENSAM XHUMHUHU [0
YCTPaHEHUIO BBISBIICHHBIX MHIMBHYaJbHBIX IPO(ECCHOHANBHBIX (IIPEIMETHBIX
U METOAMYECKUX) 3aTPyAHEHUN, B TOM 4HUCIE 4Yepe3 OO0yuyeHHEe MX Ha Kypcax
NOBBIIICHUS KBaIU(PUKAIIY;

- OpraHu30BaTh pacHpocTpaHeHue HP(EKTUBHOTO OMbITA YUHUTENEH,
oOyyaroumecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIIbHO BhICOKHKE pe3ynbTaThl EI'D
10 XUMUH.

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

B pamkax JAeATENbHOCTM NPEAMETHBIX CEKUUW y4YUTEIEd XUMHUU
PErMOHANILHOTO Y4eOHO-METOANYECKOTO 00BEJUHEHUSI PEKOMEHI0BATh!

- BKJIIOYATh B IUIaH pabOThI 3aCE€aHus MO CIEAYIOIIMM TeMaM: «AHaIU3
pesynbTratoB EI'D mno xumumm», «Bompocsl opraHu3zanuu HW HIPOBEIECHUSA
noArotoBku oOywarommxcss k EI'D», «IlyTu mnoBbllIeHHs KayecTBa YPOKOB
XUMHH, 3P (PEKTUBHOCTH MPENOAaBAHUS MTPEIMETAY;

- TMPOBOJAUTH MPAKTUUYECKHE 3aHATHUS, OTKPBITbIE YPOKH, OOydYaroliue
CEeMHMHapbl MO JaHHOW TMpoOJeMaTUKe C Yy4yacTHEM HauboJiee OMBITHBIX
IIE€1aroros.;

- y4acTBOBaTh B pacOpocTpaHeHUH dSPGEKTUBHOTO OIbITA YyUHUTEIEH,
oOyyaronmecs KOTOPbIX JEMOHCTPUPYIOT CTaOMIBHO BhICOKHE pe3yibTaThl EI'D
110 XUMUHU;

- 3alJIaHUPOBATH METOJAMYECKUE COOBITHUSI MO O3HAKOMJIEHUIO C y4eOHO-
MeToauueckumu pekomenganusamu OUITA.
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PexomeHnaanuu no BO3MOKHBIM HANPABJICHUSM NOBBIIICHUS KBATHU(PUKALIMHA
pa0dOTHMKOB 00pPa30BaHUA /JJsl BKJIIYEHHUS] B PErHOHAJIBHYI0 [I0POKHYIO
KApTy [0 PAa3BUTHIO PErHOHAILHON CHCTEMBbI 00Pa30BaAHUAA:

- MEpONpHUITHS TOBBIIICHUS KBaTU(HUKALUM, BKIIOYAIOIINE TEMBI:
pe3ynbTathl EI'D Tekylero roja; aHaau3 TUIUYHBIX OMIHUOOK, 00YYaIOIIUXCS 0
XuMHUM Tpu  caade EI'D, BBIABIEHHBIX TPYIOHBIX JJISI  BOCIPHUITHUA
oOydaromumucss TeM W 3aaanHuil; usmenenuss B KM EI'D mo xumum Ha
CIEIYIOMMNN yueOHBbIN TOI;

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

- mpoxoxJaeHue KypcoB «lloaroroBka o0ydaromuxcs K rocy1apCTBEHHOR
UTOroBOM arrectanum», «lMHTepakTuBHBIE (OPMBI MNOATOTOBKM K EI'D»,
«IToaroroBka k EI'D B koHTEeKcTe IM(PPOBON 00pa30BaTEIbHON CPENIBI»;

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

- «l'otoBumcs xk EI'D: 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX
peakuuii. CKOpOCTh XMMUYECKON peakiuu U PaKkTOphl, BIUSIOIINE HA HEE);

- «l'otoBumecs k EI'D: XapakTepHble XHMHUYECKHE CBOWCTBA H
CIOCOOBI MOJYYEHHUS a30TCOIEPKAINUX OPTaHUYECKUX COETUHECHUIN»;

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

- «['otoBumcs xk EI'D: I'eHeTnueckas B3aMMOCBSA3b HEOPraHHUYECKUX
BEIIECTB U OPTaHUYECKUX COCIMHEHHMH B 3aJaHUSAX MOBBIIIEHHOI'O M BBICOKOTO
YPOBHEH CIIOKHOCTHY;

- «l'otoBumcss k EI'D: Pacuérel mo ypaBHEHHMSM XUMHYECKUX
peaKIuiin;

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

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

MaTepHuaioBy.
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