HagexaMHCKUA MyHUIUNIAJIbHbIA PAHOH

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
o y4eOHOMY MPEeIMETY YYaCTHUKOB B PETHOHE
HanexauHckuit MyHUIIMITATBEHBIN paiioH 19 1,91

OcHoBHble pe3ynbTaTel EI'D no xumun B HajneXIMHCKOM MyHUIMIIAIBHOM
parione B 2023 roxmy mnpeacraBieHsl Ha pucynke 1. B 2023 romy B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIAIUTETa HE ObLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

100

73,68

75

50

21,05
25

0 5,26
0
H 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 mpencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHSI KOTOPBIX B HalexIMHCKOM MYHHIIMITATLHOM pailoHe HE MPEo0e
MUHUMAJIBbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3a/laHusi 0a30BOT0
ypoBHsL — 60-90%, noBeimienHoro ypoBHS — 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

Yposens

Ne ciaoxnoctu | IlpoBepsieMble 3J1eMeHTHI COAeP KAHUS/YMEHHA KT? Kox
3a1aHus K2(C*
3a/laHusA

YacTs 1
CrtpoeHne 3IeKTPOHHBIX 000JI0YEeK aTOMOB
3JIEMEHTOB NEPBBIX YETHIPEX MIEPUOJIOB: S-, P- 1 d- 121,231
AIIEMEHTHI. DJIEKTPOHHAs KOH(UTYpAITs aToMa.
OCcHOBHOE W BO30YXIEHHOE COCTOSIHHSI AaTOMOB
3aKOHOMEPHOCTH M3MEHEHHUS XUMHUECKUX CBOMCTB
9JIEMEHTOB M UX COEJMHEHUI MO MePHOJaM U
rpynmnam. O6mas XxapakTepUCTHKa MeTayliioB [A—
IITA rpynm B CBS3U C UX MOJIOKEHUEM B
[Tepuoanueckoil cucTeMe XMMUYECKHX 3JIEMEHTOB
JI.1. MeHnzeneeBa 1 0OCOOCHHOCTSAMHU CTPOCHUSI UX 121,
aTOMOB. XapaKTePUCTHUKA MEPEXOTHBIX 2JIEMEHTOB 1.2.3,2.4.1, 1.2.2,
2 b —MeJH, IWHKA, XpoMa, JKeJie3a — 110 UX ITOJI0KSHHIO 2.3.1 1.2.3,
B [leproamaeckoii cucTeMe XUMHISCKIX 1.2.4
anemenToB J[.1. MenneneeBa 1 0COOCHHOCTSIM
cTpoeHus X aToMoB. OO0IIIas XapakTepruCcTHKa
HeMmeTaiioB I[VA—VIIA rpynn B ¢Bsi3U ¢ UX
noyoxeHneM B [leproandeckoit cucteme
xuMudeckux 3nemeHToB J[.M. MenneneeBa u
0COOCHHOCTSIMH CTPOCHHUS MX aTOMOB
DNEeKTPOOTPULIATENBHOCTh. CTENIEHb OKUCIICHUSI U
BaJICHTHOCTh XUMUYECKHX DJIIEMEHTOB
KoBaneHTHas XxuMudeckas CBs3b, €€
Pa3HOBUIAHOCTH M MEXaHU3MbI 00pa30BaHUsI.
XapaKkTepuCTUKH KOBAJIEHTHOMN CBSI3H (MOJISIPHOCTh
W 3Heprus cBs3u). MloHHas cBsA3b. MeTammyeckas 2.2.2,2.4.2, 1.3.1,
cBs13b. BomopoHas cBs3b. BemecTa 2.4.3 1.3.3
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI.
Tun xpucramnyeckoi peméTky. 3aBUCUMOCTh
CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
Knaccugukamnus HeopraHU4eCKHUX BEIICCTB.
5 b Homenknarypa HeopraHuyeckux
BEIIECTB(TPUBHAIbHAS U MEXAYHAPOIHAS)
Krnaccudukanus HeoOpraHMIECKUX BEIIECTB.
HomeHknatypa HEOpraHMueCKHUX BEIIECTB
(TpuBHaNIBHAS U MEXAYHApOIHAS). XapaKTepHbIE
XUMHUYECKHE CBOMCTBA HEOPTAHUIECKUX BEIIECTB:—
MPOCTBIX BELIECTB — METAJIIOB! IIENOYHEIX, 1.3.1,2.2.6, 23 24,
7 II MIETOYHO3EMEBHBIX, MATHUS, aTFOMUHUS, 233 25 26
MEPEXOHBIX METAILIOB (MEIH, INHKA, XpOMa, o ' 2’ 7' !
JKele3a);— MPOCTHIX BEIISCTB — HEMETAJUIOB: BOJIO- '
poJia, TaJIOTeHOB, KHCIOPOAa, Cephl, a30Ta,
docdopa, yriaepona, KpeMHHS;— OKCHIOB:
OCHOBHBIX, aM(POTEPHBIX, KHCIOTHBIX;— OCHOBaHHHU

111

111,221 1.3.2.

131,226 21

21,22,

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 COZEPKAHUS.
2



Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 31eMEHTBI COlePKAHUS/yMEHUSI

KT?

Kon
K2C*

1 aM(OTepHBIX THAPOKCUIOB;— KUCIIOT;— COJICH:
CpeIHUX, KUCITBIX, OCHOBHBIX; KOMIUICKCHBIX (Ha
npuMepe ruapokcocoeannennii Al u Zn)

Kiraccudukaiys HeOpraHMIeCKUX BEIIECTB.
Homenkiatypa HeOpraHuueCKux
BeIIeCTB(TPUBHATIBHAS U

MEXKAyHapOIHast); XapaKTepHbIE XUMUUECKHE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB:— MPOCTHIX
BEILECTB — METAJUIOB: IIEIOYHBIX,
MEI0YHO3EMEIBHBIX, MAarHHs, AIFOMUHUS,
MEePEXO0HbIX METAJUIOB (ME/IU, LINHKA, XPOMa,
JKeJie3a);— MPOCTHIX BEHIECTB — HEMETAILIOB:
BOJIOPO/Ia, FaJIOT€HOB, KMCIIOPO/a, CEPhI, a30Ta,
dhocdopa, yriaepona, KpEeMHHUS;— OKCUIOB:
OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX;— OCHOBAHU
1 aM(OTEPHBIX THIPOKCHIIOB;— KUCIOT;— COJICH:
cpeume, KHUCJIBIX, OCHOBHBIX; KOMIIJICKCHBIX (Ha
MpUMepe TUAPOKCOCOSANHEHU I AIOMUHUS 1
IIMHKA)

1.3.1,2.2.6,
2.3.3,2.43,
2.4.4

21,22,

2.3,2.4,

2.5, 2.6,
2.7

10

Kiraccudukaius opraHu4ecKix BEHISCTB.
HomeHkIaTypa opraHu4ecKux BeuiecTsB
(TpUBHAJILHAS ¥ MEXKIYHAPOIHAS)

2.2.6

3.3

11

Teopus CTpOEHUS OPraHUYECKUX COETUHEHHI:
TOMOJIOTHS U H30MepHs (CTPYKTypHas U
MIPOCTpaHCTBEHHAsA). B3auMHoe BHsIHUE aTOMOB B
MouieKyax. Tumsl cBsizell B MOJIEKyIax
OpraHuveckux BeuiecTB. [ mOpuau3anus aToMHbBIX
opOuTaneit yrnepona. Pagukan. ®yHkunoHanbHas
rpymnmna

121,222,
2.2.3,2.2.7

3.1,32

12

XapakTepHbIE XUMUYECKUE CBOWCTBA
YIJIEBOJIOPO/IOB: AJIIKAHOB, IUKJIOATKAHOB,
QJIKEHOB, TEHOB, AJIKUHOB, apOMaTHIECKUX
YIIIeBOJ0PO10B (O€H30I1a ¥ TOMOJIOTOB OeH3011a,
ctruposia). OCHOBHBIE CLIOCOOBI MOTydeHHS
YTIEBOIOPOAOB (B Jaboparopuu). XapakTepHbIe
XMMHUYECKHE CBOICTBA MIPEAETbHBIX OJTHOATOMHBIX
Y MHOTOaTOMHBIX CIIUPTOB, ()eHOMa. XapaKTepHbIe
XMMHUYECKHE CBOMCTBA aJIbJACTHIOB, PE/ICIbHBIX
KapOOHOBBIX KUCIIOT, CIOXHBIX 3¢upoB. OCHOBHBIE
CIOCOOBI MOIYYSHHST KUCIOPOICOICPIKAIIIX
OpPraHHYECKHX COETMHEHHH (B 1abopaTopun)

1.3.4,2.34,
244,251

34,35,
3.6,4.1.7,
418

13

XapaKTepHbIE XUMUYECKUE CBOWCTBA
a30TCOAEPIKAINX OPTaHUYECKUX COeUHEHUM!
aMHMHOB ¥ aMHHOKHCIIOT. BakHelmue criocoOs!
MOJTYYCHHS] aMUHOB M aMUHOKHUCIIOT.
bronornuecky BakHbIE BEIIECTBA: )KUPHI,
yriIeBo ! (MOHOCAXapHU b, TUCAXaPHIb,
MOJIFCAaXapHIbl), OeNKH

2.34

3.7,3.8

14

XapakTepHble XMMUYECKHE CBOUCTBA
YTIE€BOAOPOAOB: AIKAHOB, IIUKJIOATKAHOB,
AJIKEHOB, TUCHOB, aJIKWHOB, apOMAaTHYCCKHUX
YTIEBOAOPOAOB (OSH301a M TOMOJIOTOB OEH3074a,
ctuposna). BaxHeimme criocoObl MOTydeHst
yraesogoponoB. Mounsrii (mpasmio B.B.
MapKkoBHUKOBA) U PAIUKAITLHBIE MEXaHU3MBI
peaKkiii B OpraHu4ecKor XUMUHU

234,244

34,417

15

XapakTepHble XUMHUYECKHE CBOMCTBA MPEIETbHbIX
OJTHOATOMHBIX H MHOTOAQTOMHBIX CITUPTOB, ()eHOIA,
JTBJICTHIOB, KAPOOHOBBIX KUCJIOT, CIIOKHBIX

2.34

3.5, 3.6,
4.1.8
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Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 31eMEHTBI COlePKAHUS/yMEHUSI

KT?

Kon
K2C*

3¢upoB. BaxHelme crioco0bl MOTy4ICHUS
KHCIIOPOICOAEPKAIIUX OPTaHUUYECKUX COSTMHEHUIM

16

B3aumocBsi3b yrieBogopo/IoB,
KHUCJIOPOACOAEPKAIUX U a30TCOAEPIKAIINX
OpraHUYeCKHUX COCTUHEHUM

234,243

3.9

17

Knaccugukanust XUMHYSCKIX PEaKIiil B
HEOPTraHMYECKOW U OPraHMYECKON XUMHUH

2.2.8

14.1

18

CKOpOCTh peakiii, e€ 3aBUCHMOCTh OT Pa3IHYHbIX
(dhakTopoB

24.5

1.4.3

19

Peakium oKucaInTeIbHO-BOCCTAHOBUTEIILHEBIC

2.2.1,2.25

1.4.8.

20

DJNEeKTPOIN3 pacIIaBOB U paCTBOPOB (CoIeid,
IeJI0ue, KUCIIOT)

1.1.3,2.25

1.4.9

21

I'unponus coneit. Cpena BOIHBIX PacTBOPOB:
KHCNIas, HeWTpasbHas, LeJIouHast

224

1.4.7

22

OOpariMble 1 HEOOpaTUMbIE XUMHYECKHUE
peaxkimu. XuMudeckoe paBHoBecHe. CMeleHne
paBHOBECHsI O ACUCTBUEM PA3IMYHbIX (PaKTOPOB

2.4.5

1.4.4

23

OOpariMble 1 HEOOpaTUMbIE XUMHYECKHUE
peakuuu. XMMHUUYECKOE paBHOBecue. Pacuérel
KOJIMYECTBA BEIIECTBA, MACCHI BEILECTBA UIIH
00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM 00BEMY OTHOTO U3
Y4acCTBYIOLIMX B PEAKIMH BEIIECTB

111,252

1.4.4,
433

24

KagecTBeHHEIS peakn Ha HCOPraHNUICCKUC
BCIICCTBA U HOHEI. KauectBeHnnrie peakuun
OpPraHn4YCCKUuX CO€,Z[PIH€HI/II71

25.1

414,
415

25

[IpaBmia pabotsl B maboparopun. JlaboparopHast
nocyzna u obopyznosanue. [IpaBuina 6e3omacHocTH
Ipu paboTe ¢ eAKUMHU, TOPIOYUMHU U TOKCUIHBIMH
BEILIECTBAMH, CPEJICTBAMH OBITOBOI XHMHH.
Hay4nble MeTOBI HCCIEIOBAHUS XUMHUECKUX
BEILIECTB U MpeBpallieHnid. MeTo bl pa3ieneHus
cMecell 1 O4uCTKH BelecTB. [lonsTue o
METaJUTyprUH: O0IIHE CIIOCOOBI MOTyYeHHS
MeTaiuioB. O01ye HayIHbIE TIPUHIUIIET
XMMHYECKOT0 ITPOU3BO/ICTBA (Ha IIpUMeEpe
MPOMBIIIJICHHOTO TTOJy4eHHs aMMHaKa, CepHOH
KHCJIOTBI, METaHONa). XMMHUYECKOE 3arps3HeHNe
OKpYXKaIOIIEH Cpelbl U ero TOCIeICTBHUSI.
[TpupoHbIe HCTOYHNUKHN YTIEBOIOPOAOB, UX
nepepaboTka. BeicokOMOeKyIsIpHbIE COEIMHEHUS.
Peaxiuy moamMepu3anuy U MOJTUKOHICHCAITUH.
ITosnumepsl. IlnacTMaccsl, BOJIOKHA, KAy4yKU

132,133,
134,224

411,
41.2,
421,
4.2.2,
4.2.3,
4.24,
425

26

PacuéTtrl ¢ ucmonb30BaHUEM TTOHSATUH
«PacTBOPUMOCTBY, «MacCOBasi J0JIsI BEIIECTBA B
pacTBope»

252

431

27

Pacuérsl TemioBoro s dexra (1o
TEPMOXUMHUYECKUM YPAaBHEHHSIM)

252

434

28

Pacuétel Maccel BelecTBa ni 00bEMa ra3oB 1o
M3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce WU
00BEMY OHOTO U3 YYACTBYIOIINX B PEAKIIHU
BerecTB. Pacuérsl MaccoBOi Ui 00BEMHOM 10U
BBIXO/Ia MPOJIYKTa PEAKLUU OT TEOPETUUECKH
BO3MOXHOT0. PacuéThl MaccoBOM 10U (MacChl)
XUMHYECKOTO COEINHEHUSI B CMECH

2.5.2

4.3.3,
4.3.8,
4.3.9

Yacts 2

29

OKHCIIMTEND U BOCCTAHOBHTED. Peakuyu
OKHCJINTCIIbHO-BOCCTAHOBUTCIIBHBIC

233,243,
2.4.4

2.8

4




Ne YpoBeHnn \ Kox
O — ciaoxknoctu | IlpoBepsieMble 3JIeMEHTHI COAePKAHUA/YMEHHSA KT K3C*
3aj1aHus
DJIEKTPOIUTHYECKAs! JUCCOLHAIMS DIIEKTPOJIUTOB B 2.2.5, 148
30 B BOJHBIX pacTBopax. CuiIbHBIE U cIa0ble 244 o
IEKTPONIUTHL. Peakunu noHHoro ooMeHa
31 B Peakuuu, moaTBepkaatoe B3auMOCBSI3b 252 43.1
Pa3IMYHbIX KJIACCOB HEOPIraHUYECKHX BEIIECTB
33 B YcraHOBIIEHHE MOJIEKYIJISIPHOM U CTPYKTYPHOM 252 437
dbopmyn BemecTBa
Pacy€tel ¢ ucnonp30BaHUEM OHATHI
«pPacTBOPHMOCTBY, «KMaccOBast I0JIS BEIIECTBA B
pactBope». Pacuérer Mmaccrl (00bEMa, KOMIecTBa
BEIECTBA) IPOAYKTOB PEaKIUH, €CIIH OJHO U3 431,
34 B BEILECTB JIaHO B N30BITKE (MMEET IPUMECH). 252 4.3.5,
Pacu€rer macchl (00bEMa, KOJTMYECTBA BEIIECTBA) e 4.3.6,
MPOJYKTa PEaKIUH, €CIIM OHO U3 BELIECTB JaHO B 4.3.9
BUJIE PACTBOpA C ONpeeNEHHON MacCOBOM oJe
pacTBOpEHHOTO BeuecTBa. PacuéTsl MmaccoBoi
JI0JTH (Macchl) XHMHYECKOTO COSIMHEHHS B CMECH

Ha pucynke 2 mnpencraBieHbl naHHbie 10 3amaHusim (%), ypoBeHb
BBITIOJIHEHUS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM Topor. KpacHoul nuHuen
OTPaXEH MHMHHMMAJIBHBIA MOPOT BBINOJIHEHUS IS KaXJAO0TO YPOBHS CIIOXKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHi — 10%.

100
90
80
70
60
50
40

30

211 IH 11,
1

0 | |

10 11 13 17 18 19 20 21 25 26 27 28 7
36,8 5,26 26,3 26,3 36,8 21,0 26,3 31,5 10,5 10,5 36,8 36,8 42,1 26,3 21,0 26,3 5,26
13,139,4 10,5 18,4 18,4 10,5 23,6 34,2 5,26

MPOLLEHT BbIMNOJIHEHUA

o o

12 14 15 16 22 23 24 29 30 31 33 34
B ba3oBblit
NOBbILIEHHbI

BbICOKMI 5,26 7,89 7,89 0,00 1,32

Homepa 3agaHui

Pucynok 2. 3aganus, mo KOTOPbIM YYaCTHUKH HE TIPEOI0IEITH
MHHUMAJIbHBIN TOPOT

AHanu3 pe3ynbTaToOB YYaCTHUKOB U TUIIOB 3aJlaHUi, TOMAaBUIMX B IEPEYEHb
(Tabn. 2, puc. 2), mokaszaji, YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOEHBI  3JIEMEHTBHl COJAEPKAHMSI 3aJaHUN  TOBBIIIEHHOrO ypoBHs  Ne§
(Knaccudukanus Heopranmueckux BemiecTB), No23 OOpartuMbie U HEOOpaTUMbIE
XUMHAYECKHE PEAKIINN).
Takxe B XO0I€ aHaIM3a pPE3yJbTaTOB YYACTHUKOB W THUIIOB 3aJaHUM,
NonaBUIMX B mepeyeHb (Tadia. 2, puc. 2), ObUIM BBISBICHBI CIEIYIOUIUME YACTHBIE
3aTpyIHEHMS YYACTHUKOB 3K3aMEHA:



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 U MCHOJIB30BAHUS €0 I Ka4ECTBEHHOIO aHAJIN3a U
O0OOCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEHl  CTpPOEHUSI AaTOMOB, CBOMCTB
XUMHUYECKUX DJIEMEHTOB W MX COCIUHEHHUH, C(HOPMHUPOBAHHOCTH YMEHUS
ONPENENATh BaJCHTHOCTh XHMHYECKOIO DJJEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnogmueckon cucreme xumnueckux 3ieMeHToB .M. Mennaeneesa.

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

Beinonnenue 3amanus Ned mpenronaraeT 3HaHHE THIIOB KPHUCTAJUIMYECKUX
PELIETOK U BHJIOB XMMHUYECKUX CBsizeil. OOpaTUM Takke BHUMAaHHUE U HA YPOBEHb
c(OPMHPOBAHHOCTH YUTATENBCKON I'PAaMOTHOCTH 3K3aMEHYEMBbIX, BBIMNOJHSABIINX
9TO 3axaHve. B ycioBuM 3amaHMsA  yKaszaHbl [JBa IIPU3HAKA, 110 KOTOPBIM
HEO0OXOAMMO C/eNaTh MPAaBUWIbHBIN BIOOP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
9TO BHUMAHHUE.

PesynpraTel BbINOMHEHUs 3amaHus Ne5 Moka3anv, 4YTO BBIITYCKHUKH
HEJOCTATOYHO MPOYHO OBJIAJEIN YMEHUSIMH KIacCU(PUIHUPOBATH HEOPTaHUYECKUE
BEILIECTBA.

[Ipu BbimonHeHMM 3anaHug  Ne7 53K3aMEHyeMbIM HEO0XOJuMO ObLIO
IIPUMEHUTh 3HAHUSA O CBOMCTBAaX KOHKDPETHBIX BEILECTB, IPUHALICKANMUX K
pa3HbIM KjaccaM. DJTO O3HAYaeT, YTO HEOOXOIMMO YUHMTHIBATh KaK KHUCJIOTHO-
OCHOBHBIE€ CBOICTBa BEUIECTBA, TAK M €ro CIOCOOHOCTb MPOSBISTH CBOWCTBA
OKHUCIIUTEIIS NI BOCCTAHOBUTEIIS.

3ajgaHus, OpPUEHTHPOBAHHBIE HA NIPOBEPKY 3HAHHUS TEOPUU CTPOCHHS
oprannyeckux BemecTB NelO, Nell Takke HETOCTATOYHO IPOYHO YCBOEHBI
BBIIIYCKHUKAMH C Pa3HbIM YpPOBHEM IIOATOTOBKU. BpimonHss 3agaHue Nell,
BBIITYCKHUKHM JIEMOHCTPUPOBAJIM HE3HAHHUE TOHATUS «TOMOJOTM» W NYTAINCH B
TPUBHAIBHBIX U CUCTEMAaTUYECKUX Ha3BAHUAX BELIECTB.

OtpunaTenbHbI pe3yabTaT BHITOIHEHUS 3agaHusi Nel2 CBHAETENBCTBYET O
TOM, YTO JJIEMEHTHI COAEpKaHUS Kypca OpPraHMYEeCKOM XHMHH YCBOCHBI
BBIITYCKHUKAMH  HECKOJIBKO XYK€, 4YeM OJJIEMEHTBl COJACp)KaHUSA  Kypca
HEOPraHUYECKOM XUMHH. [Ipy BBINONHEHMM OTOro 3aJaHus SK3aMEHYEMBIM
HEOOXOMMO OBLJI0O MPUMEHUTHh 3HAHHUS O CBOMCTBaX KOHKPETHBIX BEILECTB,
NPUHAJISKAIIMX K PAa3HBIM KJlaccaM. DTO O3HAuYaeT, YTO HEOOXOAUMO YUUTHIBAThH
CBOMCTBa BEUIECTB C TOYKM 3PEHUS HAIWYUSA TOW WM MHOW (YHKUIHMOHAIBHOU
IpYIIBI WIM CBSI3€M, HE IIyTasd, HaOpUMeEp, pPEaKUuu TalOr€HAJIKaHOB CO
CIIUPTOBBIM ¥ BOJHBIM PACTBOPOM ILIEJIOYH.

IIpn BemMoOaHeHuM 3amaHusg Nel3  BBITYCKHUKM MPOAEMOHCTPUPOBAIH
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HEJIOCTATOYHYI0 M3YYEHHOCTh BOIIPOCA CBOWCTB a30TCOJEPKALIUX OPraHUYECKHX
COEIMHEHNH, YTIIEBOIOB.

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

HenpaBunbHo BbINIONIHEHHOE 3agaHue Nel5 roBopUT O HEAOCTaTOYHOM
YpOBHE 3HAHUW CBOMCTB KapOOKCWJIbHBIX M THUIPOKCHIBHBIX COCJIMHEHUU U
croco0ax UxX MOJyYeHHUs.

OTpunarenbHblid pe3yabTaT BbINOJHEHUS 3a1aHusi Nel6 CBUAECTENBCTBYET O
TOM, YTO SK3aMEHYEMbIE€ HEJOCTATOYHO XOPOIIO OBJIAJICNIM HABBIKAMHU PEUICHUS
KOPOTKUX F€HETUYECKUX 1IEMOYEK NMPEBPALIEHUI OPraHUYEeCKUX COECTMHEHUN.

Kak w B mnpounuioM Troiy, 3K3aMEHyeMble TMOKa3aiau Ooyiee HHU3KHE
pe3ysbTaThl BBIMOJHEHUS 3aJlaHUN C MOPAIKOBBIMM HoMmepamu 17, 18, 24, 25.
OnpenenéHubie 3arpyAaHeHus BbI3BaiM 3angaHust Nel7, Nel8, mnposepstoiue
chOpPMHPOBAHHOCTh ~ YMEHUH  KJIAcCU(PUIIMPOBATH  XUMUYECKHE  pEaKIUuu
OPraHUYECKOM XHMHUHU TIO PAa3JIUYHBIM KJIACCU(PUKAITMOHHBIM TPUHIUIIAM, B
KOTOPOM BBIITYCKHHUKH, BEPOSITHO, HE YYHUTBHIBAIM HEOOPATUMOCTb pEeaKIuil
rOpEHUS.

Pesynprarel  pemienust  3agay Nel9, Ne20, Ne2l mnoka3zaimm, 4TO
DK3aMEHYEMBIMH HEJOCTAaTOYHO YCIEHNIHO YCBOEHBI CIEAYIOIIHE 3JIEMEHTHI
COJICpKaHUS: OKHCIIUTEIb M BOCCTAHOBUTENb, OKHCIECHHE W BOCCTAHOBIICHUE,
AIEKTPOIIN3, TUIPOJIN3.

Breinmonnenue 3aganus Ne22 mpenrnonara€T yMEHUE BBIIOJHATh PACUEThI 10O
YpaBHEHUSIM PaBHOBECHBIX PEaKLIUM.

Pemas 3aganue Ne24, mMHOrHWeE BBIMYCKHUKM MOKa3ald HE3HAHHWE CBOWCTB
METaJIOB.

Boinonusss 3amanue No25, BBIMYCKHUKM TOKa3aldd ciadble 3HAHHUS TI0
MPUMEHEHHUIO OPTaHUYECKUX BEIIECTB, UTO TOBOPUT O HE3HAHWUHU OOIIUX HAYYHBIX
IPUHIIMIIOB XMMHUYECKOTO MPOU3BOJACTBA, B YAaCTHOCTHU ALETHJIEHA U CIIOXKHBIX
a(upoB.

Pe3ynbrathl pemeHust pacu€THbIX 3a1a4 6a30BOro ypoBHS CI0KHOCTU Ne26,
No27, No28 mokas3pIBalOT, UTO 3K3aMEHYEMBIE HE OBJIAJIENIM YMEHHSMU BBINOJIHATH
pacu€tbl TerioBoro 3ddexra (Mo TEPMOXUMHUUYECKUM ypPaBHEHHSIM), MPUMEHSTH
MOHSTHE «MaccoBasi J0JI1 BEIIECTBA B PAaCTBOPE» M YUUTHIBATh COOTHOILECHUE
BEILECTB, YYAacCTBYIOUIMX B peakiuu. OTU 0a30Bble YMEHHS BO B3aWMOCBS3U
HEOOXOJMMO Tak)Ke TMPUMEHHTh T[IPU PEHICHUU 3a7a4 BBICOKOTO YPOBHS
cioxxHocTu Ne33, Ne34 B yactu 2.

3agaHuss 4YacTM 2 C Pa3BEPHYTHIM OTBETOM MMEIOT CBOEH LIEJbIO
muddepeHnranuo HanboJiee MOATOTOBIECHHBIX OOYUYaIOIMUXCS W UMEIOT CaMyro
BBICOKYIO TU(DPEpeHINPYIONTYI0 CIIOCOOHOCTh. BBIMOIHUTE 3alaHKue BBICOKOTO
YPOBHSI CIIO)KHOCTM Ha MAaKCUMAaJbHBIM Oamn ynmaércs TOJIbBKO HamOoliee
MOJATOTOBJICHHBIM OOYYaIOMIMMCS, Y KOTOPBIX HApALY C XOpOIIEH XUMHUYECKOH
MOJIFOTOBKOM XOpOIIO CPOpMUPOBAHA MATEMATUYECKasi TPAMOTHOCTb.
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3aganust Ne29, No30, Ne3] ycrnemiHo BBINOJHWIM TOJIBKO T€ BBITYCKHUKH,
KOTOpbI€ MPOJIEMOHCTPUPOBAIIM BIIAJICHUE TAKUMU YMEHHSIMHU, Kak: MPaBUIBLHO
BBHIOpaTh pearupyrolyue BeIIeCTBA, IMOHUMATh CYIIHOCTh PEaKIHK HOHHOTO
oOMEHa ¥ OKHUCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIMi, YMETh TPEICTABHUTH
TEKCTOBYI0O HMH(MOPMALIMI0O O XHMHUYECKHUX PEaKIUsIX B BUJEC XUMHYCCKUX
YpaBHEHHH, a TakKK€ COCTaBUTh YPAaBHEHHUS PEAKIIUM, WILTIOCTPUPYIOIMINX CXEMY
MpEeBpaIlEHU HEOPTraHUYECKUX BEIIECTB.

Brimmonnenne 3amanust Ne33 Hapsigy € HECIO0XHBIMU MaTeMaTHUYECKUMU
pacuéramMu TpeOOBAJIO YCTAHOBJICHHUS XHUMHUYECKOTO CTPOCHHS OPTaHUYECKOTO
BEILIECTBA IO ONMKUCAHUIO €70 HEKOTOPHIX XUMHUECKUX CBOMCTB.

[Ipu pemennn 3amanusi Ne34 TpeOoBajoOCh MPUMEHUTH MEKIIPEIMETHBIC
YMEHHUSI TIO BBISBIICHUI0 MAaTeMaTHYECKOM 3aBUCHUMOCTH MEXAY 3aJaHHBIMU
(bU3NYECKUMHU BEIMYMHAMHU M COCTABJICHUIO MAaTeMaTHYECKOTO ypaBHEHUS IS
ITOMCKA HEM3BECTHOMN BEJIMYUHEI.

JInarnocruyeckasi padora

B mensx moaroToBkyM 0OOyYaromIMXCS W TEJarormyeckoro cooOIiecTBa K
c/laue rocyJapCTBEHHOM UTOTOBOM aTTECTaIlMU MO0 00pa30BaTEIbHBIM MPOTPaMMaM
cpennero obmiero obpaszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepaabHBITA UHCTUTYT MeJJarOrH4ecKux U3MEpPEHUI» poOBeJ
JMArHOCTUYECKYI0 pPab0oTy 10 XUMHUM Ha TeppuTopuud JlaabHEBOCTOYHOIO
(denepabHOTO OKpyTa.

B tabmuue 3 mpencTaBieHbl AaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IpUHUMaBIIMX ydactue B J1P.

Tabnuua 3. KonmuuectBo yyactHukoB [P o xumumn

ATE KonunuectBo yuactoukos EI'D % ot 0011I€eT0 YKcia
0 y9eOHOMY TIpEeIMETY YYaCTHHUKOB B PETHOHE
HanexxnuHckuii MyHUIUTIANBHBIN pailoH 18 2,0

Ha pucynke 3 mpeacTaBieHbl OCHOBHBIC pe3ynbTaThl /[P mo xumwm B
HanexaunckoM MyHuniunaibHoM paiione. B 2023 rogy 8 OO MyHHUITUITAIMTETA HE
OBLJIO BBIITYCKHUKOB, HAOPABIIMX MaKCUMAaJIbHBIN Oasl.

100
80

60 50 50
40
20
0

M He 33a4TeHO 3a4TEHO < 80% oT max

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

4
2 2 2
I111II1
o 1 2 3 4 5 6 7

1 1

10 11 12 13 14 15 16

co Il »
© Il -

17 18 19

Pucynox 4. Pacnpenenenue nepBUYHBIX 0AJIOB 110 XUMUHU

20 21

B tabnuue 4 npencraBieHbl 3aJaHUs [0 XUMHUHU, B3BEHICHHBIM MPOIEHT
BBITIOJIHEHUS KOTOPBIX B HaleKTMHCKOM MYHUIIMIIAJLHOM pailoHE HE MpeoioJel
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 BBIMOJHEHUS I JTaHHBIX
00BEIMHEHHBIX 3aJaHNi B3AT Kak BeIcOKHi — 10%.

HC MMPCOaO0JICIIN MUHHUMAaIbHBIN mopor

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

w =
=| 25 E
= QS = Kon
=S - ; s IIpoBepsieMble 3/1eMEHTHI CO/lePKAHNS/yMEeHU S K3C KT
2] e =
217357
Yacts 1
CtpoeHne 3IeKTPOHHBIX 000I09EeK aTOMOB JIEMEHTOB TIEPBBIX 111 1.2.1,
1 B YeThIPEX IEPUOJIOB: S-, P- U d-DJICMEHTHI. 231
DrekTpoHHas KoHpuUrypaiws atoma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHSI aTOMOB
3 B DNeKTPOOTpUIaTeNIbHOCTh. CTENIeHb OKUCIICHHS U BaJICHTHOCTh 132 111,
XUMHUYECKHX 2JIEMEHTOB 221
KoBanenTtHast xumudeckast CBsi3b, €€ pa3HOBUIHOCTH M MEXAHU3MBI 1.3.1, 2.2.2,
00pa3oBaHusl. XapaKTEPUCTHKH KOBAJICHTHOMN CBsI3H (MOSIPHOCTD U 1.3.3 24.2,
sHeprus cBsa3u). MoHHas cBsa3b. Metammudeckas cBsi3b. Bogopoanas 2.4.3
4 b CBSI3b.
BemiectBa MONEKYIAPHOTO ¥ HEMOJIEKYJISIPHOTO CTpOCHUs. Tun
KPUCTAJUTHIECKON PemETKH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS
5 B Knaccudukanms oprannyeckux enects. Homenkinarypa 3.3 2.2.6
OpPraHWYECKHX BEUICCTB (TPUBHAIbHAS U MEXKITYHAPOTHAS)
Teopus CTpOCHUS OPraHUYESCKUX COCIUHEHUA: TOMOJOTrHs U m3omepus | 3.1, 3.2 1.2.1,
(cTpykTypHas ¥ MpoCTpaHCTBEHHAs ). B3aMHOE BIHMSIHHE aTOMOB B 2.2.2,
6 b MOJIEKYJIax. 2.2.3,
Tumne! cBsi3el B MOJIEKYIax OPraHMYECKHUX BemecTB. I nopuan3amus 2.2.7
aTOMHBIX opOuTasieii yriaepona. Pagukan. @yHKIMOHAIBHAS TpyIIa
XapakTepHbIe XHMHUYECKHUE CBOWCTBA YIJIEBOJOPOOB: AJIKAHOB, 3.4,35, 1.34,
7 IT [UKJIOAJIKAHOB, AJIKCHOB, THECHOB, AJIKHHOB, apOMaTHYCCKuX yriesogao- | 3.6, 4.1.7, 2.3.4,
poioB (O6eH301a ¥ TOMOJIOTOB O€H30J12, CTUPOJIA). 4.1.8 244,
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Kon

K3C KT

IIpoBepsieMble 31eMeHTHI CO/lePKAHUS/yMEHHU I

Ne 3ananusa
Yposensn
CJ0KHOCTH
3alaHus

OCHOBHBIE CTIOCOOBI TIOIYYEHHUS YTIEBOIOPOIOB (B TabopaTopHH). 251
XapakTepHble XUMUIECKHE CBOWCTBA IPEIEIbHBIX OHOATOMHBIX
MHOTOaTOMHBIX CIIUPTOB, (heHOa.

XapakTepHble XUMUYECKHE CBONCTBA aJIbIETUI0B, IIPEIEIBHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(DUPOB.

OCHOBHBIE CITOCOOBI TIOJTYYEHHUS KHCIOPOICOICPKALIMX OPTaHUIECKUX
coeiMHeHui (B 1abopaTopun)

XapakTepHble XUMHYECKHE CBOMCTBA a30TCOAEPIKAIINX OPraHUIECKIX 3.7,3.8 2.34
COCMHEHUIT: aMMHOB ¥ aMHHOKHCIIOT. BaxkHel e criocoOs!

8 b TOJTy4EHHs] aMUHOB 1 aMMHOKHCIIOT.

Bronornyecky BaykKHbIE BELIECTBA: )KUPBI, YIIIEBOBI (MOHOCAXaPUIBL,
JUcaxapyibl, MOJIMCAXapuIbl), OCIKH

XapaKTepHbIe XUMUYECKHE CBOWCTBA YTIEBOAOPOIOB: aJIKaHOB, 34,417 2.3.4,
IIUKJIOAJKAHOB, AJIKCHOB, INCHOB, AIKWHOB, apPOMATHYECKUX 244
YTIEBOAOPOAOB (OSH307a U TOMOJIOTOB OeH30J1a, CTHPOIA).
Baxneiimme crioco0BI OIy9IeHUs YTICBOAOPOAOB. MIOHHEIH (TIpaBHIIO
B.B. MapkoBHHKOBA) U paIlKaTbHBIC MEXaHU3MBI PEaKIni

B OPTraHWYECKOH XUMHHU

XapakTepHble XHMAYECKHE CBOWCTBA MIPEISIEHBIX OJTHOATOMHBIX H 3.5, 3.6, 2.3.4
MHOTOATOMHBIX CITUPTOB, ()SHOINA, aJIbACTHI0B, KAPOOHOBBIX KHCJIOT, 4.1.8
CIOKHBIX 3(hupoB. BaxkHeiinue cnocoObl MOIyICHUS
KUCJIOPOACOIEPIKAIINX OPTaHUYECKUX COSIMHEHUI

Yactp 2
13 | B | YcTaHOBIIEHHE MOJICKYJIIPHOH U CTPYKTYPHOU (opMyJT BelecTBa | 4.3.7 | 25.2

10 II

Ha pucynke 5 mpencraBiacHbl gaHHble 1m0 3agaHusMm (%), ypoBeHb
BBITIOJTHEHUS KOTOPBIX HE TPEOJI0JIe]l MUHUMAIbHBIM Topor. KpacHoi nuHuein
OTpaX€H MHHHMAIBHBIA TIOPOT BBIMOJHEHUS MJIS KaXJIOTO YPOBHS CIIOXKHOCTH:
0a30BbIi — 60%, noBeIIeHHBIH — 40%, BeIcOKHI — 10%.

100
90
x 80
I 70
o 60
3 50
c 40
e 30
= 20
ol 10
o 0
ED- 1 3 4 5 6 8 7 9 10 13
M ba3oBbii 50,00 55,00 50,00 50,00 33,00 50,00

NOBbIWEHHbIN 20,50 14,50 24,50
BbICOKMI 9,00

Homepa 3agaHui
Pucynok 5. 3aganus, Mo KOTOPbIM YYaCTHUKH HE MPEO0JIeIN
MHHUMAJIBHBIN [TIOPOT

AHau3 pe3ynbTaTOB YYaCTHUKOB M THUIIOB 33/IaHU, MOMABIINX B IIepeUYEHb
(Tabm. 5, puc. 5), moka3aj, 9YTO YYaCTHUKHU HE MPEOI0JIETIM MUHUMATBHBINA TOPOT B
10 u3 13 3aganuii JIP. Huxe B Tabauie 5 npencTaBieH COAEpIKATEIbHBIA aHAN3

3amanut [[P.
10



Ta6nuna 5. CoaeprkarenbHbl aHAIU3 BBITIOHEHU 3a1anuii [P mo xumuu

KpaTtkas xapakTrepucTuka

OcHoOBHBIE 3aTPy/IHEeHUS

Bo3Mo:kHBIE NMPpUYINHBbI

3aJaHusA y4yacTHukoB /IP 3aTpyAHeHu
uHpopMayus no KaiCOOMY 3a0AHUI0 C KPAMKUM OMBEMOM
3aganme 1. Jlannoe 3amanue | Ilpum BhImomHeHUM s3Toro 3aganus | IlyraroT moHsTHA

TpeOyeT 3HAHUI O CTPOCHUU aTOMa.

9K3aMCHYECMbIC HE Y4WIHW, UYTO B
3aJlaHuN ObLI 3aaH BOIIPpOC O
KaTHOHAaX, a HC O 3JICMCHTC.

3aganme 3. 3anmanue Tpebyer
3HAHUH O CTEeNeHAX OKHCIICHUS
SJIEMEHTOB, ONpEIeNeHHEe HX 110
Tabaume MeHeneesa.

IIpu BbIMOAHEHUW 3agaHus 3
HEKOTOpPBIE ydJalluecs HCIBITAIN
TPYIHOCTH TP  BBIIOJIHECHUHU

MATCMATHICCKHUX PACYCTOB

Cna0ble BEIYHMCIIUTEILHEIC HABLIKH

3aganue 4. 3amaHue HAMpPaBICHO

HpI/I BBIIIOJTHCHUH 3aJaHHUs MHOTHC

HeBHuMarenbHOCTh npu

HAa 3HaHWE THUNOB XHMHWYCCKHUX | yJaIIHecs HE YWIA | MIPOYTEHUH 3aaHUS
CBsI3eH u KPUCTAJUTHYECKUX | JBOWCTBEHHOCTH JAHHOTO BOIIPOCA.
pereTox W, COOTBETCTBEHHO, BBHIOHMpAIU
BEILICCTBA, YUUTHIBas TOJIBKO
pPEIeTKY WJIH TOJBKO THII CBSI3H.
3ananme 5. 3aganue HampaeieHo | [Ipu BBINIOJIHEHU U nanHoro | Cnabble MeTampeIMeTHbIE HABBIKU
Ha 3HAHUE kinaccu(pUKaUK | 3ajaHiss ~ HEKOTOphIC  yuariuecs | (aHamwms, KiaccuuKanus,
OpraHUYECKUX COCTUHEHHM. MOKa3aIu HE3HaHUE | COMOCTaBJICHUE)
(DYHKIIMOHATIBHBIX rpynn
OpPTraHNUYCCKHUX COCTUHCHMM.
3aganme 6. 3amanme HampaeneHo | [Ipm BemonHeHun 3ajanns He | Cmabpie mpenMerHele YVY/, He
Ha 3HaHWE IIOHATHUH TOMOJIOTH U | YWIH, 4TO apoMaTtn4eckue | oTpaboTaHBI 3JIEMEHTHI

HN30MCPLI B OpraHH‘leCKOﬁ XHUMUH.

AJIBACTHUABI  ABJIAIOTCA OTACIBHBIM
TOMOJIOTUYCCKUM  pPAAOM W HC

COACPIKAHUA: TOMOJIOTH U U30MCPbI
B OpraHH‘IeCKOﬁ XHUMHH.

SIBJISTEOTCSI MPEICTaBUTEISIMU
MIPEACIIbHBIX aJIbJICTUIOB.
3apanme 7. 3aganue HanpasieHo | HeBepHo npuMeHuIM  3HaHus | HegocraTtouHoe 3HaHME CBOMCTB
Ha CpaBHEHHE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKUX COCIUHECHMM.
YIJIEBOJOPOIOB U | COCIIUHEHUM.
KHCIIOPOICOAEPKAIIUX
OpPraHUYeCKUX COEAUHEHUH.
3ananue 8. HampaBieno Ha 3Hanue | HeepHo — mpumenwnu — 3HaHus | [Ipu BBIMOJHEHWH 3TOTO 3aJlaHUS
CBOWCTB aMUHOB. CBOWCTB a30TCOJIEPKAIINX | BBITYCKHUKH MoKa3aju
OpraHUYECKHUX COCIUHEHUM. HEIOCTaTOYHOE 3HAHHE CBOMCTB
a30TCOJIEPXKALIMX  OPraHUYECKUX
COEJIMHEHU.
3aganme 9. 3aganme TpeOyer | OmmOku JIOITYIIEHbI B | DK3aMeHyeMbIe HEJI0CTAaTOYHO
3HaHME CBOMCTB BCEX KJACCOB | MPEBpAIlEHUU OJHUX XHMHUYECKUX | 3HAIOT CBOMCTBA apOMaTHYECKHX
YIJIEBOAOPOIOB. BELIECTB B IpYyTrHeE. YIJIEBOAOPOJIOB, a TAKXKE YCIOBHUS

MIPOBEICHUS
XUMHUYECKUX PEaKlMil.

HCKOTOPBIX

3ananmne 10. 3amaHue HampaBIeHO
Ha MPOBEPKY 3HAHUNA XUMHUYECKUX

Omubxu JIOIIYILICHbI B
MPEBPaLICHUN OJHUX XUMHUYECKHX

HenocratouHoe 3HaHUE CBOMCTB
CIHMPTOB U KapOOHOBBIX KHCIIOT, a

CBOMCTB KHCJIOPOACOIEPKAIIUX | BEIIECTB B IPYyTHE. Takk€ HE Yy4WIM HamnpaBleHUe
OpraHUYECKUX COCTUHEHHIM. peakiuu B 3aBUCUMOCTH  OT
KaTaJn3aTopa.

ungopmayus

10 KAHCOOMY 3A0AHUIO C PA3BEPHYMbIM OMEEMOoM

3amanme 13. PacuerHas 3amada Ha

BBIBOJ (OPMYJBI OPTraHUIECKOTO
COEIMHEHUS 10 NPOLyKTam
ropeHus.

Ommbxu JIOITYLLICHBI pu
BBITTOJIHEHUH PAcueTOB IO JaHHBIM
3ajaun.

Y4eHnKH NOKa3ajal HeIOCTaTOUYHbIe
3HAHUS TI0 BBIMOJIHEHHUIO PacyeToB
10 JIaHHBIM 3a/la4d, HEyMEHHE
COCTaBJIATh CTPYKTYPHYIO (hopMyIty

110 BEIBCJICHHOC MOHCKyJ’IHpHOﬁ.
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BbiBoabI M pexoMeHaALIMHU

AHanu3 MaTepuagoB IPOBEICHUS OLEHOYHBIX MOPOLEAYp IOKa3al
NEpPEUYCHb DJIEMEHTOB COJIEp)KaHUs / YMEHHM U BHUJIOB JIEITEILHOCTH, YCBOCHHE
KOTOPBIX BCEMU MIKOJIBHUKAMHU PETMOHA B IIEJIOM MOKHO CUATATh JOCTATOYHBIM:

1. HazpiBaThb  H3y4yCHHBIE  BEIIECTBA 1O  TPUBUAIBHON  WJH
MEKIYHAPOJHOM HOMEHKJIATYPE.

2. Omnpenensarb/kinaccuPUUpoBaTh: BaJECHTHOCTh, CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 3apsAbl MOHOB, XapakTE€p CPelbl BOJAHBIX PAaCTBOPOB
BEIIECTB; OKHCIUTEIb M BOCCTAHOBUTEIb; MPUHAMIC)KHOCTh BELIECTB K
Pa3JIMYHBIM KJIACCAM HEOPTaHMYECKUX U OPTAaHUYECKUX COEITMHEHUM.

3. XapakTepuszoBaTh: S-, P- u d-2JI€MEHTHl MO UX I[OJOXKECHUIO B
ITepuognueckonn cucreme J[.M. MenneneeBa; CymHOCTh H3YYEHHBIX BHJIOB
XUMHYECKHUX PEAKLIHI: 3JEKTPOJUTHUYECKON TUCCOLMAllH, HOHHOTO OOMEHa.

4. TIpoBOAUTH BHIUUCIIEHHUS 110 TEPMOXUMHUYECKUM YPABHEHUSIM.

5. OOyuaromuecss TOHUMAIOT CMBIC] TaKUX BA)KHEHIIMX TOHITHUM, Kak
TUJIPOJIU3 U DJICKTPOIU3 (BBIICIISIOT UX XapaKTePHbBIC TPU3HAKH).

AHanu3 MaTepUalIOB MPOBEACHUS OLUECHOYHBIX MPOUEAYpP MOKa3ajl MEPEUYCHb
AJIEMEHTOB COJCpKaHus / YMEHUN W BHUJOB JEATEIHHOCTH, YCBOCHHE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETUOHA, IIKOJIBHUKAMU C Pa3HbIM YPOBHEM IMOJTOTOBKHU
HEJIb3 CUUTATh JIOCTATOYHBIM:

1. HaspiBaThb BHUJ XMMHYECKUX CBSI3€M B COCJUHEHHUSX U THII
KPUCTAJJINYECKON PELIETKHU; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, TOMOJIOTH
Y U30MEPBI.

2. KmaccupumupoBaTh XUMHUYECKHE pPEAKIMHM B HEOPTAaHWYECKOU U
OpraHMYeCcKO XUMHU (IT0 BCEM M3BECTHBIM KJIACCU(DHUKALIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB —
METaJJI0OB M HEMETa/UIOB; OO0IMEe XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAUHEHHM, CBOMCTBA OTIEJIBHBIX MPEACTABUTENEH HTHUX
KJIaCCOB; CTPOEHHE W XUMHYECKHUE CBOWCTBAa W3YUYEHHBIX OPTraHUYECKUX
COCIMHECHUN.

4. OOBICHATH 3aBUCUMOCTh CBOWCTB XHMMHUYECKHUX DJJEMEHTOB MU UX
COCIMHEHUM OT TMOJIOKEHUs »3iemeHTta B Ilepuomnueckou cucreme [[.H.
MenaeneeBa; NOpUPOAY  XUMHYECKOM  CBA3M  (MOHHOM, KOBaJEHTHOM,
METANINYECKON, BOJOPOJIHON); 3aBHCUMOCTh CBOWCTB HEOPTaHMYECKUX U
OpPraHUYECKHX BEHIECTB OT HUX COCTaBa W CTPOCHUA; BIUSHUE PAIAYHBIX
(hakTOpoOB Ha CKOPOCTh XMMHYECKOW peaklMu U Ha CMEUIEHHUE XUMHYECKOTO
paBHOBECHS.

5. IlnanupoBaTh/IPOBOAUTH SKCIIEPUMEHT o MOJTY4YECHUIO "
pacliO3HAaBaHUIO BAXXKHEWIIMX HEOPraHWYECKUX M OPTraHMYECKUX COCIUHEHUH C
y4€TOM MPUOOPETEHHBIX 3HAHUH O MpaBHUIax OE30TaCHOM pabOTHI C BEIIECTBAMH B
7a00paTOPUU U B OBITY; BEIYMCIICHUS 110 XUMUYECKUM (OpPMYJIaM U YPAaBHEHUSIM.

Ha ocHOBe BBIBICHHBIX THUIIUYHBIX 3aTPYJHEHUNH U OMIMOOK OBLIH
c(hopMyJIMPOBaHBI CICIYIONINE aIPECHbIC PEKOMEH IAINH.
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PexoMeHIanMu 1O COBEPHICHCTBOBAHUIO TNPENOJABAHUS XMMHUHU ISl BCeX
o0yuyarommxcst

a) YuurejasiM, METOANYECKUM 00beIMHEeHUsIM yUuTeaei

[{enenanpaBnenHas padoTa 1Mo GOPMUPOBAHUIO YMEHUN:

- BBIACIATH B YCIIOBUU 3aJ1aHUSA TJIABHOE;

- yCTaHaBJIMBaTh MNPUYUHHO-CIEJICTBEHHBIE CBS3U MEXIY OTIACIbHBIMU
AJIEMEHTaMU COJIEp)KaHUs, B OCOOEHHOCTH B3aWMMOCBS3b COCTaBa, CTPOCHUS W
CBOMCTB BEIIIECTB;

- BHUMATEJIbHO aHAJM3UPOBAaTh YCIOBHUS 3a/JaHUsl U BHIOMPATH aJICKBATHYIO
MOCJIEA0BATEILHOCTD JICHCTBUIA.

Ot ymeHus GOpPMHUPYIOTCS CHCTEMAaTHYECCKU Ha MPOTSHKEHUU BCETO IHKJIA
00Oy4eHHUs XUMHUH TIPAKTUUECKU Ha KaXXIOM YPOKE.

OpHo#t U3 BaxHEUIINX QYHKIUN yUUTENs HAa HAYaJbHOM 3Tare MOATOTOBKH
ABJIAETCS. Pa3bACHEHHE OOYyYarolMMCs MPUHUUIIOB 0TOOpa M moctpoeHuss KMM.
Jlns  TmpaBUIIBHOTO TOHUMAaHUS TPeOOBaHUN, NPEABABIAEMBIX K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB MO XWMHH, YUYUTEIb JOJDKEH HE TOJBKO UMETh YETKHUE
MPEJICTAaBICHUS O TMpUMEpax 3aJaHuil, BKJIIOUYCHHBIX B JIEMOHCTPAIIMOHHBIN
BApUAHT TEKYIIEro rojia, HO M OBITh 3HAKOM C COJEpKaHuEeM Koaudukaropa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISIONIEH KOTOPOM
SBJISIETCS OOOOIIECHHBIM IJIaH JK3aMEHAIMOHHOTO BapuaHTa. MIMEHHO He3HaHue
COJICp’)KaHHME JIaHHOTO JIOKYMEHTa SBIAETCS OJIHMM M3 OCHOBHBIX (PaKTOpPOB,
MEIIAIOMMX IMOJHOLICHHOMY IIJIAHUPOBAHUIO TpoIlecca MOATOTOBKM K AK3aMEHY
KaKk JJI1 y49uTens, Tak W g oOydaromuxcsa. Pesymaprater EI'D 2023 T
MPOJIEMOHCTPUPOBAIA TIPOOJIEMbl B MOJTOTOBKE BBITYCKHUKOB, 00YCIOBJICHHBIE
MaKCHUMaJIbHOM OpHEHTAIlMe MHOTHX W3 HHUX JIMIIb Ha AJIEMEHTHI COAEpKaHUS U
YMEHHUSI, KOHTPOJIb KOTOPBIX MPEIyCMOTPEH 3aJaHUSIMH JEMOHCTPAIMOHHOIO
BapuaHTa. IlokazarenbHO, YTO Il MPABUJIBHOTO MOHMMAHUS Ha3HAYEHUSI ATOTO
JOKYMEHTa €XKErogHO B HEro BKIoYaercs cienyromas ¢pasza: «llpu
O3HAKOMJICHUU C JIEMOHCTPAIIMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIbHBIX
MarepuanoB EI'D cieayeT umerh B BUAY, YTO 3aJaHUsl, BKJIIOYEHHBIE B HEro, HE
OXBaTBIBAIOT BCEX DJIEMEHTOB COJEP)KAHUS, KOTOpble OyAyT MPOBEPSTHCA C
nomMonisto BapuantoB KM B 2023 r.»

OOy4Jast IIKOJRHUKOB TIpHeMaM padOThl C  pPa3JUYHBIMH  THUIIAMH
KOHTPOJUPYIOIINX 3adaHui (C KpaTKUM OTBETOM M Pa3BEPHYTHIM OTBETOM),
HEO0OXOJIMMO JTOOMBAThCS TMOHUMAHMS TOTO, YTO YCIICITHOE BBITTOJIHEHUE JIFOOOTO
3aJIaHUsI HEBO3MOJXKHO 0€3 THIAaTeIBbHOTO aHaju3a €ero YyCJOBUS U BbIOOpa
aJeKBaTHOM IIOCJIEAOBAaTEIbHOCTH AeucTBUIl. Ha kaknoM »Tare HOATOTOBKH K
PK3aMeHy HEOOXOJIMMO pa3BUBATh HABBIKM CMBICIIOBOTO UTEHUS, CTaBUTh TEPE.
oOyyJaromuMucs MpoOJIeMHbIE BOMPOCH W MpeajiaraTh HECTaHJApPTHBIC 3aJaHus,
KOTOpbIE OYyIyT CIMOCOOCTBOBATh AKTHUBH3AIMHA MBICIHUTEIBHBIX TPOIIECCOB H
noOyX1aTh K aKTUBHOMY TMOHWCKY pelleHus. BakHO He mpenjarath Y4YEHUKY

TOTOBBIN aAJIropuTM, a MNMpUBETCTBOBATDH CO6CTB€HHYIO IMONCKOBYIO OCATCIBbHOCTD
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y4alerocs, MNOOWPATh HECTAHAAPTHBIE TNOAXOAbl W HWHTEPECHBIC MBICIIH.
OnHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (DOPMHUPOBAHHME Yy OOYYAIONIUXCS YMCHHUS
pallMOHAJIBHO HCIOJIb30BAaTh BpPEMsI 4YEpPE3 TPEHUPOBKU B PEKHUME PEATBHOTO
BPEMEHHU, OTBEICHHOTO Ha BBINOJHEHHUE pPaOOTHI € OOJBITUM KOJIMYECTBOM
3a/IaHUH, KaKOBOH U SIBJIIETCS DK3aMeHaImoHHas padota EI'D.

3agaHus 4actu | sk3amMeHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTIM NpoAoLKeHueM mpeoOpa3zoBanuid B KMM, npeanpuHSATBIX B MOCIEAHHUE
roibl U HAMNpPABJIECHHBIX HA PEAIHM3ALMI0 CUCTEMHO-IEATEIIBHOCTHOTO IOIXO/A.
MIMeHHO OH JOJIKEH ONpPENEeNsiTh METOAO0JOTHIO MPENOoJaBaHusl XMMHUH B IIIKOJIE Ha
coBpeMeHHOM 3T1are. He MeHee 3HaunMbIM actiekToM npu pazpadborke KM craio
YCWJICHHE BHUMAHMSI KOHTPOJIO CHOPMHUPOBAHHOCTH METAINPEAMETHBIX YMEHUH,
3HAHUHN B YMEHUH, GOPMHUPYEMBIX B paMKaX XUMUIECKOTO IKCIIEPUMEHTA.

VYkazanHble HarpaBlieHHs coBepiieHcTBoBaHus KM mepemerairores u ¢
dbopMUpPOBAaHUEM BJIEMEHTOB (DYHKIIMOHAIBHON TIpPaMOTHOCTH: UHTATEIIbCKOMH,
MaTeMaTHYECKONU U €CTECTBEHHOHAYYHOM.

BaxHoe mecTo B TMpenojaBaHUM XHMUU JOJDKHBI 3aHMMAaTh 3aJayd Ha
pacyeT Macchl BEIIECTBA WM 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 WIKOJIbI, @ TaKXe 3a7a4yu, IpeayCMaTpUBAIOIINE PACUET MACCOBOUM WU
O00BEMHOM J10JIM BBIXOJIa MPOJYKTA PEAKIMU OT TEOPETHUYECKH BO3MOXKHOTO WJIH
MacCOBOM 101U (MacChl) XUMHUYECKOTO COCIMHEHUS B CMECH.

BaxHo HayuuTh AeTel MpPaBWIBHO JaBaTh OTBETHl HAa PACUYETHBIE 3a/1ayH,
KOTOpPbIE JIOJDKHBI OBITh TMPEJCTABICHbl B BHJE YHCIOBBIX 3HAYCHHUHA C
OTPEICICHHON CTEMEHbI0 TOUHOCTU OKpyTieHus. OmMOKU B OTBETAX TaKUX 3ajad
CBUJIETEIBCTBYIOT HE TOJBKO O AehuIMTax B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTeMaTUYECKOW TPaMOTHOCTH, HO M O HEJOCTATOYHOU CHOPMUPOBAHHOCTH
PETYJATUBHBIX YHUBEPCAIBHBIX YYEOHBIX JCHCTBUM — YMEHHH ClIeI0BaTh
WHCTPYKITUSIM, OTIPEENISITh MOPSIOK ACUCTBUM, paboTaTh MO TIJIaHy.

Heob6xonumo ¢opmupoBaTh 0a30Bble MaTEeMAaTUUECKHUE W DJIEMEHTAapHbIC
XUMHUuYeckue 3HaHuda. Peub uaer o0 ymeHusix pabortaTh ¢ KodpduumeHTaMu u
MPOBOAUTH MIPOCTEMIINe apuhMETUUECKUE PACUETHI.

JInsi BOCHOJIHEHHSI MPOOEJIOB MO HEKOTOPHIM TeMaM, KOTOPBIE PEryJsipHO
BBI3BIBAIOT 3aTPYJHEHHUS y 00yUYalOMMUXCA U YYaCTHUKOB DK3aMEHa, MpejiaraeTcs
MIPOBECTHU CIETYIONINE MEPOTIPUSITHS:

1. OpranuzoBaTh 1 npoBecTU «CeMHUHAp BHUMATEIBHOTO YTEHUSD» (B OYHOM
uim B AucTaHimoHHoM (Qopmare). llenpo Takoro cemmHapa OyneT Kak
BOCIIOJIHCHHE  HEKOTOPhIX TPEIMETHBIX  JehUIIMTOB, TaK W  pPa3BUTHE
ONPENICIEHHBIX METANpPEeIMETHBIX yMeHUN. CeMuHap MOXKHO OpPraHU30BaTh Kak
COPEBHOBAHHME KOMAaHJ, KOTOPHIM TPEOYeTCS BBIMOJIHUTH CICIYIONIUE 3aJaHMUS:
BBHIOpaTh ONpeeIEHHbIE XHMHYECKHUE DJJIEMEHThI, UMEIOIIUME T€ WM UHbIC
OCOOCHHOCTH CTPOCHHSI aTOMOB; PEIIUTh KOMOMHUPOBAHHYIO PACUETHYIO 3aja4y;
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YCTaHOBUTBH MOJIEKYJIIPHYIO M CTPYKTYPHYIO (POpMyiIy OpraHMYECKOIro BELIECTBA.
DopMyIMPOBKH 33JaHUN COCTABIISIOTCS TAKUM 00pa30M, UTO BEPHOE BBITIOJHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIICHTPAIlMM BHUMAHUS K TEKCTY 3aJlaHusl,
VCIIOJIb30BaHUS TEXHOJIOTUHA KPUTHYECKOTO MBILIJICHUS.

2. Opranu3oBaTh M TPOBECTH LHUKJI BEOMHApPOB JMJii BOCIOJHEHUS
npeaMeTHbix nepunutoB. K yuacTuio B MOAroTOBKE BEOMHApPOB MPHUBJICYD
yUHTENIEeH XUMHH 0Opa30BaTENIbHBIX YUPEKACHUM, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKME pe3ynabTaThl EI'D mo xumun. TemaTuka 3THX BEOMHApPOB BKIHOYAET
BOIIPOCHI, KOTOPBIE PEryJsipHO BBI3BIBAIOT 3aTPyIHEHMsI y ydacTHHKOB EI'D,
Hanpumep: «OmnpenensieM THII XUMHYECKOHW CBSI3M M TUN KPUCTAJUIMYECKOU
pEelETKN BEHIECTBY», «BakHeHIIne XUMHUYECKUE MPOU3BOACTBA B KypCce XMUMHUUN,
«DKCIEepUMEHTaIbHOE PEUICHHE 3a]ad Ha WJIEHTU(UKaALMIO BellecTB», «Pemaem
pacuétHyro 3anady», «AMQOTEepHbIe OKCUIBl U TMJIPOKCH]IbI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMMY, «AMUHBI 1 aMUHOKHCIIOTBD.

3. [IpoBectn  muarHocTHdeckyro paboTy, BKIIOYAIOMIYIO 3afaHUs 10
opranudeckoil xumuu B popmare nepsoit yactu KM EI'D o xumuu.

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

0) MyHMIMNaJAbHBIM OPraHaM ylnpasBJieHUsl 00pa30BaHHeM

- 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
3aJlaHusl, KOTOPbIE COOTBETCTBYIOT KoAaupukaTopy u cneundukauuu EI'D;

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

- OpraHu3oBaTh OOyYalrIIME CEMUHApPHl MO OOMEHY OMNBITOM MEXAY
nenaroraMd ¢ OOJBIIMM CTa)keM, OOydarouecss KOTOPBIX MMOKAa3bIBAIOT
CTAOMJIBHO BBICOKHE PE3YIbTAThl U MOJIOABIMU YUUTEISIMU;

- OpraHu30BaTh OOMEH OMBITOM MEXAY IIKOJIaMU, 00y4Yaromecs KOTOPhIX
MTOKAa3bIBAIOT BBICOKHM pe3ynpraT, U OO, HCHBITHIBAIOIIMMU 3aTPYAHECHUS B
peanuzanuu 00pa3oBaTeIbHON MPOTPaMMBbl;

- npu noaroropke k EI'D mo xumMum cienyeT yduThIBaTh, YTO W3YYEHHE
CUCTEMATUYECKOTO 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  TOBBILIEHHOIO YpOBHS CJHOKHOCTH. (OCBOEHME MaTepuana Ha
npo(UILHOM YPOBHE MpeAycMaTpUBaeT MHOW Juana3oH y4yeOHbIX 4acoB (5—7
YacoOB B HEJNEI0) U/WIN OOJBIIYI0 CAMOCTOSTENBHYIO MOATOTOBUTENBHYIO PadoTy
CTapILIEKIACCHUKOB I10J] PYKOBOJICTBOM II€arora.
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Pexomenmanuu mo opranusanuu auddepeHuMpoBaHHOr0 00y4YeHUS XUMHHU
00y4arouXxcs ¢ 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 PK3aMEHY U UMEET BHICOKUN YPOBEHb OCBOCHHS XUMHH, U TEX,
KTO Hayajl TOTOBUTHCSA K SK3aMEHY B TEKYIIEM YYEOHOM TOJy M UMEET HE CTOJb
BBICOKHIM YpOBEHb. Y OJIHOM W Yy JApYyrod Tpymmbl JOJKHBI OBITH pa3HbIC
nporpamMmbl - oO0ydeHus. [{ns mepBod rpynmbel B OpOrpaMMy  IMOJTOTOBKH
HEOOXOJMMO BKIIIOYATh PEIIEHHWE PACUETHBIX 3a7a4 MOBBIIMICHHON CII0KHOCTH,
3aJa4d Ha YCTaHOBJEHHE (HOPMYJ OpPraHMUYECKUX BEIIECTB (MOJICKYJSIPHBIX U
CTPYKTYPHBIX), BBITIOJIHEHHE LIETIOYEK MpeBpalleHuil BemecTB. Llenpio ocBoeHUs
Kypca BTOpPOWM TpYNION SIBISAETCS YBEPEHHOE BJaJCHHE 0a30BBIMU HAaBBIKAMHU,
HEOOXOAMMBIMU I CAAYU 3K3aMEHa, 3HAHHE KIACCU(UKAUMU U HOMEHKJIATYpPHI
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMH TMOHATUAMH XUMHUHU. 3aBEPLIUTH
Takylo moAarotoBky B 2023-2024 yyeOHOM Toay peKOMEHAYEM ABYXYPOBHEBOM
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);

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

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

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

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

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

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

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

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

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

MaTepHuaioBy.
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