OJbruHHCKM MYHUMUIMNIAJILHBIN pailoH

AHanuTuyeckas CIpaBKa COCTABJICHA JJIsI MyHUIUMIIAIBHOTO 00pa30BaHUs
no pesyjbraram npoBeaeHuss B 2023 roay CleAYIONIMX OLEHOYHBIX MPOLEAYP:
€IMHOT0 TOCYAapCTBEHHOI0 3K3ameHa (fnanee — EI'D) u quarHoctuyeckoi paboThbl
(manee — J1P) mo npeameTam.

Anamu3 pesynapTaToB BbIONHEHUS EI'D m JIP BwisiBUAI mpoOiiemMHbBIC
BOIIPOCHI, HA KOTOPbIE HEOOX0AUMO 00paTUTh 0CO00€ BHHUMAaHHUE MPU MOJATOTOBKE
obOyuaroruxcs B 2023-2024 yueObHOM TOTY.

BriBoibl M peKOMEHANMM, MPEICTABICHHBIE B CIpPaBKe, JOJDKHBI OBITh
JIOBEICHBI JIO BCEX 3aMHTEPECOBAHHBIX JIMI] B 00pa30BaTEIbLHOM IPOIIECCE.

XumMusa

EID

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnuuecTtBo yuactaukos EI'D % ot obmiero yncna
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
ONbruHCKUN MyHUIUNAJIBHBIN pailoH 4 0,4

OcHoBHble pe3ynbTaTel EI'D nmo xummunu B OJBrMHCKOM MYyHUIUIIATBHOM
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
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50

50
25 25

25

1] 0
0

H HUXe MUHUManbHoro 6anna OT MUHUManNbHoro Ao 60 6annos

ot 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbIe pe3ynbTaTel EI'D o xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHSI KOTOPbIX B ONBIHHCKOM MYHHIIMMAILHOM pailOHEe HE MPEooe
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHst — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bbicokoro ypoBHs — 10-

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

roay.

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

Yposenn
Ne cm?mnocna IIpoBepsiemble 3J1eMEHTbI KT® Kon

3alaHHuA coep:KaHUs/yMeHH K2C*
3agaHus

Yacrs 1
3aKOHOMEPHOCTH M3MEHEHUST XUMHUECKUX
CBOMCTB JIEMEHTOB U UX COSIUHEHUI MO
nepuogam u rpymnmnaM. Obmas
xapaktepuctuka Mmetaios IA-IITA rpynn B
CBSI3M ¢ WX mosioxkeHueM B [lepuognueckoit
cUCcTeMe XUMHYeCcKHX 31eMeHToB JI.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
CHUCTEeMe XUMHYeCKHX 31emenToB J1.1.
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
0COOCHHOCTSIMU CTPOCHHUSI UX aTOMOB
KoBaneHntHas XxuMudeckas CBsI3b, €
Pa3HOBUIHOCTH U MEXaHHU3MBI 00pa30BaHuUs.
XapakTepuUCTUKHU KOBAJICHTHOW CBSI3U
(TonApHOCTH U 3Heprus cBs3u). MoxHas
4 b cBs13b. MeTaimnueckas cBsi3b. BomopogHas 222,242,243
CBsI3b. BemiecTBa MONIEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTpoeHus. Tu
KPUCTAJUTNYECKON PeMIETKH. 3aBUCMOCTD

CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS
XapakTepHbIE XUMUYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — METAJUIOB: LIEJIOYHBIX,
MENTOYHO3EMENBHBIX, MarHUsI, ATIOMUHUS;
MEPEXOIHBIX METAIJIOB: ME/U, IIMHKA, XpOoMa,
JKenesa.

XapakTepHble XUMUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — HEMETAJUIOB: BOAOPO/A,
rajioreHoB, KUCJIOPO/a, CEephl, a30Ta,
dhocdopa, yraepona, kpeMuus. XapakTepHbIe 111112 121 145,
XHUMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, T T e 1.4.6, 2.5,
aM(}OTEPHBIX, KUCITOTHBIX. 2.33,2.4.4 26 2.
XapaxkTepHble XUMHUYECKHUE CBOICTBA '
OCHOBaHHHU M aM()OTEPHBIX THIPOKCHIIOB.
XapakTepHble XUMUYECKUE CBOWCTBA KHUCIIOT.
XapakTepHble XUMUYECKUE CBOMCTBA COJIEH:
CpEIHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe TUIPOKCOCOSTMHEHUH
AIFOMUHUS U ITUHKA).

DNEKTPOTUTHYECKAS TUCCOLIHAITUS
JJIEKTPOJIUTOB B BOJIHBIX PaCTBOPAX.

1.3.1,
133

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*

CuiibHbIE U CTa0BIE SIEKTPOJIHUTHL.
Peakiuu noHHOro oOMeHa

Kiaccudukanms HeopraHM4eCKUX BEIIECTB.
HomeHkiatypa HeopraHM4eCKHX BEIIECTB
(TpuBHaNIBHAS U MEXKAYHApPOIHAS).
XapakTepHble XUMHYECKUE CBOMCTBA
HEOPraHMYECKUX BEIECTB:— MPOCTHIX
BEIIIECTB — METAJUIOB: IIEIOYHBIX,
IIET0YHO3EMETbHBIX, MArHUS, ATIOMUHNS,
MEPEXOIHBIX METAJIOB (MU, INHKA, XPOMa,
JKeJIe3a);— IMPOCTHIX BEUIECTB — HEMETAIUIOB:
BOJI0-POJia, TAJIOTEHOB, KUCIIOPO/A, CEPHI,
azoTa, pocdopa, yriepoaa, KpeMHUA;—
OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KUCJIOTHBIX;— OCHOBAaHHH M aM(OTEPHBIX
TUIPOKCUAOB;— KUCJIOT;— COJIEH: CPEIHHUX,
KHUCIIBIX, OCHOBHBIX; KOMILJICKCHBIX (Ha
npuMepe ruapokcocoeannennii Al u Zn)

1.3.1,2.2.6,2.3.3

21,22,

2.3,2.4,

2.5, 2.6,
2.7

10

Knaccudukaiyst opraHn4eckux BEIeCTB.
HoMmeHkiaTypa opraHHYeCKUX BEIECTB
(TpUBHAJbLHAS ¥ MEXKIYHAPOHAS)

2.2.6

3.3

11

Teopust CTpoEHHsI OPraHUYECKUX
COEIMHEHUI: TOMOJIOTHUS U U30MEPUS
(cTpyKTypHas ¥ IPOCTPAHCTBEHHAS).
B3anMHoe BiusiHUE aTOMOB B MOJIEKYJIAX.
Tunel cBA3€l B MOJIEKyJ1aX OpraHUYECKUX
BeriecTB. [ mOpuaM3anms aTOMHBIX
opOuTaneit yrinepona. Paaukain.
DyHKIMOHANIbHAS Tpynna

121,222,223,
2.2.7

3.1,3.2

12

XapakTepHbIE XUMUYECKUE CBOWCTBA
YIIICBOJOPO/IOB: aJKaHOB, IIUKIOANIKAaHOB,
AJIKEHOB, TUEHOB, AJIKMHOB, apOMaTHYECKHX
YIIIE€BOI0POI0B (OeH30J1a i TOMOJIOTOB
Oenzoua, crupoa). OCHOBHBIE CIIOCOOBI
MOJTYYCHUS YTIIEBOIOPOIOB (B JIAOOPaTOPHH).
XapakTepHble XUMHIECKNE CBOWCTBA
Tpe/IeNbHBIX OJJHOATOMHBIX M MHOTOaTOMHBIX
CIHpPTOB, eHomNa. XapaKTepHble XUMHUYECKHE
CBOMCTBA aJIbJIETUIOB, IIPEIEIIEHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(DUPOB.
OCHOBHBIE CTIOCOOBI TTOTY4EHUs
KHCJIOPOCOIEPIKAIINX OPraHUIECKUX
coeIMHeHu (B J1a00paTopuu)

1.3.4,2.3.4,2.4.4,
25.1

34,35,
3.6,4.1.7,
418

14

XapakTepHbIE XUMUYECKUE CBOWCTBA
YIJIEBOJOPO/IOB: AJIKAHOB, LIUKJIOATIKAHOB,
AJIIKCHOB, TUEHOB, ATKHHOB, aDOMaTHYECKHIX
YIIIeBOJOPOI0B (O€H30I1a ¥ TOMOJIOTOB
OeHzoua, crupoina). Baxxneime crioco0st
HOJY4eHHUs YyrieBoopoaoB. MoHHbII
(npaBuiio B.B. MapkoBHuKOBa) 1
pafuKanIbHble MEXaHU3MBI Peakluil B
OpraHuyecKoy XUMHUHU

234,244

34,417

15

XapakTepHble XUMHUYECKHE CBOMCTBA
IIpeelbHbIX OJHOATOMHBIX U MHOTOATOMHBIX
CHHUPTOB, PEHOIA, aJbIETHI0B, KaPOOHOBBIX
KHCJIOT, CIIOKHBIX 3(upoB. Baxxneitmue
CH0COOBI OTYICHHUS KUCIOPOJICOACPIKALITIX
OpPraHuYecKuX COeAMHEHUHN

234

3.5, 3.6,
4.1.8

16

B3anmocBsi3b yriieBo10poJIoB,

2.3.4,2.43

3.9

3




Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

KUCJIOPOACOACPIKAIIIUX U a30TCOACPIKAIUX
OpPraHn4CcCKux COEJIMHEHU

17

Knaccugukanust XUMHYSCKIX PEaKIUil B
HEOPraHMYECKON M OpraHuuecKod XMMUHU

2.2.8

14.1

18

CKOpPOCTb peaknuy, e€ 3aBUCUMOCTb OT
pas3IMyHbIX (aKTOpOB

2.4.5

1.43

20

DNEKTPOIIU3 PACILIAaBOB U PACTBOPOB (COJIEH,
IeJI0Yet, KUCIIOT)

1.1.3,2.25

1.4.9

21

T'unponus coneit. Cpena BOIHBIX PacTBOPOB:
KHUCIasi, HeWTpaJibHasl, MIeTOYHAas

224

1.4.7

22

OO6paTtuMbie 1 HEOOpATUMBIE XUMITYECKUE
peakiuyi. XUMHYECKOe PaBHOBECHE.
CMelieHre paBHOBECHS IO IeHCTBUEM
pPa3IUYHBIX (AaKTOPOB

245

1.4.4

23

OO6paTtuMbie 1 HEOOpATUMBIE XUMITYECKUE
peakuuy. XuMHYECKoe paBHOBecHe. PacuéTel
KOJIMYECTBA BEI[ECTBA, MACChI BEIECTBA WIIH
00BbEMa ra3oB [0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce MK 00BbEMY OHOTO U3
Y4YaCTBYIOIIUX B pCaKLIMU BEIIECTB

1.1.1,252

1.4.4,
433

24

KauecTBeHHEIC pCaKki Ha HECOPraHNUICCKUEC
BCIICCTBA U HOHBEI. KauectBeHnnsie peaKkunu
OpPraHn4YCCKUuX CO@,I[I/IHeHI/Iﬁ

251

4.1.4,
4.1.5

25

[IpaBmina paboTHI B TabOpaTOpHH.
JlabopaTopHast mocyaa 1 000pyAOBaHHUE.
[TpaBuna 6e30macHOCTH IpH paboTe C
€/IKNUMH, TOPIOYUMH M TOKCUIHBIMHA
BEIIIECTBAMH, CPECTBAMH OBITOBOI XHMHH.
HaydHble MeTOMBI HCCIE0BaHNS
XMMHYECKHX BEIIECTB U MPEBPaIleHHUH.
Mertoasl pa3feneHus cMeceit U OUYUCTKU
BeiecTB. [IoHsATHE 0 MeTaJUTypruu: 00IIue
cnoco0bI oJTy4YeHus: MmetauioB. Oorue
Hay4HbIE IPUHIUIBI XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEPE MPOMBIIIIIIEHHOTO
MOJTyYCHHS] aMMHAaKa, CEPHON KHCIIOTBI,
MeTaHoua). XUMHUYECKOe 3arpsisHeHHe
OKpYXKaIOIIEH Cpelbl U ero MOCIIeICTBHUSI.
[TpupoHbIe HCTOYHNUKHN YTIEBOIOPOAOB, UX
nepepaboTka. BeicokomonekysipHbIe
coenuHeHus. Peakuuy nojaumepusanuy u
nosiukoHaeHcanuu. Iloaumepsr.
IInacTMacchl, BOJIOKHA, KAy4yKU

1.3.2,1.33,1.34,
2.2.4

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

26

PacuéTtrl ¢ ucnonp30BaHUEM TTOHSATUH
«PacTBOPUMOCTBY, «KMaCcCOBast OIS
BEIIIECTBA B PACTBOPE»

25.2

431

27

Pacuérsl TemoBoro s dexra (1o
TEPMOXUMHUYECKUM YPAaBHEHHSIM)

25.2

434

28

Pacuérel Maccel BemecTBa nim 00bEMa ra3zoB
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B
peakuuu BemiecTB. Pacu€rsl MmaccoBoit miu
00BEMHOM JOTH BBIXOJIA MIPOAYKTA PEaKIUH
OT TEOPETUUECKH BO3MOXKHOT0. Pacuérnl
MaCCOBOW J0JIH (MacChl) XUMHYECKOTO
COEJIMHEHHS B CMECH

2.5.2

4.3.3,
4.3.8,
4.3.9

Yacts 2

30

QHGKTPOHI/ITH‘ICCKaﬂ JAucconuanus
QJICKTPOJIMTOB B BOJIHBIX pacTBOpax.

2.2.5,
244

148

4




Yposens
Ne cmﬁxnocn& IIpoBepsiemMble 31eMEHTBI KT® Kon

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

CuJIbHBIC U ClTaObIe AIEKTPOIHTHL. Peakiu
HOHHOTO 00OMeHa

Peaxiuu, MOATBEPKAAIOLIAE B3AUMOCBASE 234,243 3.9
OpraHUYeCKHUX COCTUHEHUM

YcTaHOBIICHHE MOJCKYIISIPHOU U
CTPYKTYpHO# (hopMyJ BeliecTBa

Pacuérsl ¢ ucnonp3oBaHueM NOHATUN
«PacTBOPHUMOCTEY», «MacCOBasi OIS
BELIECTBA B pacTBOpe». Pacu€Tsl Macchl
(006BpéMa, KOMMIEeCTBa BEIIECTBA) MIPOTYKTOB
PEAKIINH, ECITH OTHO M3 BELIECTB JAHO B 431,
n30bITKe (MMeeT mpumecH). PacdéTer Macchl 252 4.3.5,
(00BéMa, KOMYIEeCTBA BEIIECTBA) IIPOTYKTa - 4.3.6,
peaxIyu, ecau OJHO U3 BEILECTB JJaHO B BUJE 4.3.9
pacTBopa C onpenenéHHON MaccoBoi onei
pacTBOpEHHOTO BemecTBa. Pacuérsl
MaccOBOM J0MH (Macchl) XUMHYECKOTO
COEJIMHEHUS B CMECH

32 B

33 B 2.5.2 4.3.7

34 B

Ha pucynke 2 mnpencraBieHbl naHHbie 10 3amanusiMm (%), ypoBeHb
BBITIOJIHEHUS KOTOPBIX HE MPEOJO0JIEN MUHHMAaNbHBIM mopor. KpacHoul nuHuen
OTPaXEH MHMHMMAJBHBIN IOPOI BBIIOJHEHUs I KaXIOTO YPOBHS CIIOXKHOCTH:
0a3oBbIii — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.

100
90
80
70
60

50
40

MPOLEHT BbINOJHEHNA

30

20
10
0
6 27 28 6

2 4 10 11 17 18 20 21 25 2
B ba3oBblit 50,00 0,00 50,00 25,00 25,00 0,00 50,00 25,00 25,00 0,00 25,00 0,00

7 12 14 15 16 22 23 24 30 32 33 34

NOBbILIEHHbI 37,50/25,00 25,00 12,50 0,00 0,00 25,00 37,50 25,00
BbICOKMI 0,00 5,00 8,33 0,00

Homepa 3agaHnit

Pucynok 2. 3aganus, mo KOTOPbIM YYaCTHUKH HE TIPEOA0JIETH
MHWHUMAJIbHBIN [TIOPOT

AHanu3 pe3ynbTaToB yYaCTHUKOB M TUIIOB 3aJaHHi, OMABIINX B IEPEUYCHb
(Tabn. 2, puc. 2), mokaszaju, YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOEHBI:



® DJIEMEHTHl COJEPKAHMS  3aJaHUM  TOBBIIIEHHOTO  YpOBHA  Ne6
(XapakTepHble XMMHYECKHE CBOMCTBA MPOCTHIX BemiecTB), Ne23 (OOpartuMbie u
HeoOpaTuMble XUMHIECKHE PEaKIIHN);

® 3JIEMEHTHI COJICPKAHUS 3aJaHMs BBICOKOTO ypoBHs Ne33 (YcraHoBieHHE
MOJICKYJISIPHOM U CTPYKTYPHO#H (hOPMYIT BEIIECTBA).

Taxxe B XOJe aHanu3a pe3yJbTaTOB YYaCTHUKOB M THUIOB 3a/aHUM,
NOMABIIUX B MepedyeHb (Taldia. 2, puc. 2), ObUIM BBISBICHBI CIEAYIOLIUE YaCTHBIE
3aTPyIHEHHS YYACTHUKOB 3K3aMEHA:

Brimonnenue 3amganus Ne2 tpeOGyer moHumanus cMmeicna llepuoanyeckoro
3akoHa J[.MI. MeHnzeneeBa U MCHOJIB30BAHMS €0 I Ka4ECTBEHHOIO aHAJIN3a U
O00OOCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEHl CTpPOEHHUSI aTOMOB, CBOICTB
XMMHUYECKUX DJJEMEHTOB U MX COCIUHEHHM, C(HOPMHUPOBAHHOCTH YMEHUS
ONpENENATh BaJE€HTHOCTh XHWMHUYECKOIO 3JEMEHTa II0 €ro IOJIOKEHUIO B
[lepnogmueckon cucreme xXumnyeckux 3imeMeHToB .M. Menaeneesa.

Beinonnenue 3ananus Ned mpenronaraeT 3HaHHE THIIOB KPHUCTAUIMYECKUX
pPEIIETOK W BHUJAOB XHMHYECKMX CBA3ed. OOpaTMM BHHMaHUE W Ha YpPOBEHb
C()OPMUPOBAHHOCTH YUTATENILCKOM I'PaMOTHOCTH 3K3aMEHYEMBbIX, BBIITOJIHSABILUX
3TO 3ajaHue. B ycnoBMM 3ajaHusl yKas3aHbl JBa IpPU3HAKA, IO KOTOPBIM
HEO0OXOAMMO CJeNaTh MPAaBWIbHBIN BEIOODP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
3TO BHUMAaHHUE.

[Ipu BbimonHeHMH 3anaHug  Ne7 53K3aMEHyeMbIM HEOO0XOJUMO OBLIO
IPUMEHUTh 3HAHHMS O CBOMCTBAX KOHKPETHBIX BEIECTB, MPUHAICKANUX K
pa3HbIM KjiaccaM. OJTO O3HAu4aeT, YTO HEOOXOAMMO YUYUTHIBATH KaK KHUCJIOTHO-
OCHOBHBIE CBOICTBa BEUIECTBA, TAK M €ro CIOCOOHOCTh MPOSBISTH CBOWCTBA
OKHUCJIUTEIIS NI BOCCTAHOBUTEIIS.

3anaHusi, OpPUEHTUPOBAHHBIE HA TMPOBEPKY 3HAHMUS TEOPUU CTPOEHUS
oprannueckux BemecTtB  NelO, Nell, HemocTtaTouyHO MPOYHO  YCBOEHBI
BBIIIYCKHUKAMH C PAa3HbIM YPOBHEM IIOATOTOBKW. BpimonHss 3aganue Nell,
BBIITYCKHUKHU JIEMOHCTPUPOBAJIM HE3HAHUE MOHATUS «TOMOJIOTH» W MYTaJuCh 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€, YE€M 3JIEMEHThl COJEpKaHUS Kypca
HEOpraHW4Yeckol XuMuM. I[Ipyu BBIMOJIHEHHH 3TOTrO 3aJlaHUd SK3aMEHYEMbIM
HEOOXOJMMO TNPUMEHUTh 3HAaHUA O CBOMCTBAX KOHKPETHBIX  BEILECTB,
IPUHAJISKAIIMX K Pa3HBIM KJIaccaM. DTO O3HAYaeT, YTO HEOOXOIUMO YUUTHIBAThH
CBOMCTBa BEUIECTB C TOYKM 3PEHUS HAIUYUSA TOW WM HHOW (DYHKIIMOHATIBHOMN
Ipynnbel WIM CBsI3€d, HE IyTas, HaOpUMep, pEaKIUH TaJOre€HAJIKaHOB CO
CHUPTOBBIM U BOJHBIM PACTBOPOM HIEJIOYH.

Bremonnss 3ananne Nel4, BITyCKHUKY ITyTaldu paguKaibl METUI U 3THIIL.



HenpaBuinbHO BhINOMHEHHOE 3aAaHue Nel5 ToBOpUT O HEAOCTATOYHOM
YpOBHE 3HAaHUN CBOMCTB KapOOKCWJIBHBIX W THUAPOKCHIBHBIX COCIUHEHHH U
croco0ax UxX MOJyYeHHUs.

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.
Onpenenéuubie 3arpyaHeHust BbI3BaiM 3aganust Nel7, Nel8, mnposepstoiue
c(OpPMUPOBAHHOCTh ~ YMEHHHM  KJIacCU(DUUUPOBATh  XUMHUYECKHE  PEAKIUH
OpraHMYEeCKOM XUMHUU MO Pa3JIMYHBIM KIACCU(PUKALMOHHBIM TMPUHIIUIIAM, B
KOTOPOM BBIITYCKHHKH, BEPOSITHO, HE YYHUTBHIBAIM HEOOPATHMOCTh pEaKIUil
TOpEHUS.

Pesynprarel pemenuss 3amau Ne2(, No2l mokazanm, 4TO 3K3aMEHYEMBIMHU
HEJOCTATOYHO  YCIMEIIHO YCBOEHBI CIEAYIOIIHUE AJIEMEHTBl  COJEp KaHUS:
IIEKTPOIIN3, TUIPOJIN3.

Bemonnenne 3amanui Ne22, Ne23 mpenmonaraeT yMEHHE BBINOJIHSTH
pacyeTsl 110 YpaBHEHUSAM PAaBHOBECHBIX PEAKIIMIA.

Pemas 3amanue Ne24, MHOrHWe BBITYCKHHUKHM II0KAa3aJdd HE3HAHUE CBOWCTB
METaJJIOB.

Boimmonusss 3amanue Ne25, BBIIYCKHUKM MOKa3ajid clladble 3HAaHUA 110
IMPUMEHEHUIO OPTaHUYECKUX BEUIECTB, UTO TOBOPUT O HE3HAHWUU OOLIMX HAYUHBIX
IPUHIUIIOB XMMHUYECKOTO IIPOU3BOJACTBA, B YaCTHOCTH ALCTHIEHA WU CIIOXKHBIX
a(upoB.

Pe3ynbTaThl penieHus pacu€THBIX 3a7a4 0a30BOT0 YPOBHS CIOKHOCTH Ne26,
No27, No28 mokasbIBarOT, YTO 3K3aMEHYEMbIE HE OBJIAJCIIM YMEHUSIMU BBIIIOJTHATH
pacu€rbl TermnoBoro 3¢ @dexra (Mo TEPMOXMMHUYECKHM YpPaBHEHHUSIM), MPUMEHSTH
MOHATHE «MaccoBasi J0Ji1 BEIIECTBA B PAaCTBOPE» M YUUTHIBATH COOTHOILIECHUE
BEILIECTB, YYAaCTBYIOIIUX B peakuuu. IJTU 0a30Bble YMEHUS BO B3aUMOCBSI3U
HE0OXOAMMO NMPUMEHUTDH MPU PELIEHUH 3a/1a4 BBICOKOTO YPOBHS CIOKHOCTH Ne33,
No34 B yacTm 2.

3agaHusi 4YacTd 2 € Pa3BEPHYTBIM OTBETOM MMEIOT CBOEH IEIBIO
muddepeHnanno HauOosee MOJATOTOBIEHHBIX OOYYAIOIIMXCS U UMEIOT CaMylo
BBICOKYIO TU(DPEpEeHINPYIONTYI0 CIIOCOOHOCTh. BBIMOTHUTL 3alaHKue BBICOKOTO
YPOBHSI CIIO)KHOCTM Ha MAaKCUMAaJbHBIM Oamn ynaérca ToJIbKO HauOoliee
MOJIFOTOBJICHHBIM O0YYaroIIMMCs, Y KOTOPBIX Hapsiay € XOpOIIed XUMHYECKON
MOJIFOTOBKOM XOpOIIIO CpopMUpOBaHa MaTeMaTHUYECKasi IPaMOTHOCTb.

3aganus Ne30, Ne32 ycrenmHo BbINOJIHUIIN TOJIBKO T€ BBIITYCKHUKH, KOTOPBIE
IIPOJIEMOHCTPUPOBAIM BIIAJICHUE TAaKUMH YMEHUSMH, KAaK: NOHMMAaTh CYLIHOCTb
peakuuii MOHHOrO OOMEHa, YMETh MNPEJICTaBUTh TEKCTOBYIO HMH(POPMALMIO O
XUMUYECKUX PEAKUUAX B BHJIE XHMHUYECKMX YPAaBHEHUW, a TaKK€ COCTAaBUTH
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yYpaBHEHUSl PEAKIUH, WLIIOCTPUPYIOIIUX CXEMY MpEBpaIleHU OpraHuyecKux
BEILECTB.

[Ipu pemennn 3amanus Ne34 TpeOoBanoCh MPUMEHUTH MEKIPEIMETHBIC
YMEHHUSI TIO BBISIBICHUI0 MAaTeMaTHYECKOW 3aBUCHUMOCTH MEXAY 3aJaHHBIMHU
(bU3MYEeCKUMHU BEJIIMYMHAMHU M COCTABJICHHUIO MAaTEeMaTHYECKOTO YpaBHEHUS IS
MOMCKA HEU3BECTHOU BEIMYUHBI.

JInarnocruyeckasi padora

B mensx moaroTroBkHM OOyYaromIMXCS MU TMEJArOrMuecKkoro CooOIIecTBa K
clave rocyJJapCTBEHHOM UTOrOBOM aTTecTaluu 1o o0pa3oBaTeIbHBIM MpOrpaMMam
cpennero obmiero o6pazoBanusi B Ilpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHbIN UHCTUTYT MEeJarorn4ecKux U3MEPEHUN» MpOBEN
JIMarHOCTUYECKYI0 paldoTy M0 XHUMHUU Ha TeppuTopuu J[aabHEBOCTOUHOIO
(denepabHOrO OKpyTa.

B Ttabmuume 3 mpencTaBieHbl MAaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IIpUHUMaBIIMX ydactue B J1P.

Tabmuma 3. KomnuecTBo yuactaukoB /[P mo xumum

ATE KonunuectBo yyactHukos EI'D % ot obuiero yncna
1o y4yeOHOMY IpeaMETy YYaCTHUKOB B PETHOHE
ONbrUHCKUI MyHUIUNIATBHBIA palioH 6 0,7

Ha pucynke 3 mpencTtaBieHbI OCHOBHBIC pe3ynbTarhl /[P mo xumwm B
OnpruackoM MyHHIMIAIBHOM paiione. B 2023 rony B OO MyHMIMIIanuTeTa He
OBLJIO BBIITYCKHUKOB, HAOPABIINX MaKCUMAaJIbHBIN Oas.

100

80

66,67

60

40 33,33

20

M He 3a4yTeHO M 3a4yTeHO < 80% oT max
Pucynox 3. OcHoBHbIe pe3ynbTarsl [P mo xumun

Ha pucynke 4 mnpexacraBieHO pacHpelesieHue IEPBUUYHBIX OajloB 10
MYHULUIATUTETY MO KOJIMYECTBY YYACTHUKOB.



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

Pucynok 4. Pacnipenenenue nepBUYHbBIX 0aljioB 10 XUMHH

B Tabnuie 4 mpeacTtaBieHbl 3aJaHUSl 1O XHWMHWH, B3BEIICHHBIA MPOLECHT
BBITIOJIHEHUST KOTOPBHIX B OJBIHHCKOM MYHHUIIMIIAJBLHOM pailoHE HE MPeojIoJel
MUHUMAJIBHYIO TpaHuily (MPUMEPHBIM YpPOBEHb BBINOJHEHHS 3afaHusi 0a30BOTO
ypoBHst — 60-90%, noBeimeHHOTO YpoBHS — 40-60%, BEIcCOKOTO ypoBHS — 10-20%).

Tak kak pesynprar nmo 3aganusiMm Nell (I1) u Nel2 (B) mpexacraBien B
CyMMapHOM BHJIe, TO MHUHUMAJbHBIA TOPOT BBIOJHEHUS ISl  JIAHHBIX
00BEINMHEHHBIX 3aJaHNI B3AT Kak BeIcoKuil — 10%.

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

w =
S| ESE
< QS £ Kon
=S - ; g IIpoBepsieMble 3J1€eMEHTDI COIEPIKAHUSI/YMEHUSI K3C KT
f” G
217357
Yacts 1
3 B DIeKTPOOTpUIATENEHOCTE. CTEIIeHh OKUCIICHHUS B BaJICHTHOCTh 1.3.2 1.1.1,
XAIMHYCCKHX JIEMEHTOB 221
KoBaeHTHas XUMUYecKas CBsI3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBI 1.3.1, 2.2.2,
00pa3oBaHus. XapaKTEPUCTHUKH KOBAJIEHTHOH CBSI3H (MOJSPHOCTH U 1.3.3 24.2,
sHeprus cBsa3u). loHHas cBsi3b. MeTammndeckas cBsi3b. Bogopoanas 2.4.3
4 b CBSI3b.
BelectBa MOJIEKYJIIPHOTO M HEMOJICKYJISIPHOTO CTpoeHusl. Tur
KPHUCTAJUTHYECKON pemEéTK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS
XapakTepHbIe XUMUYECKHUE CBOWCTBA YIJICBOOPOIOB: AJIKAHOB, 34,35, 1.34,
[UKJI0AJIKAHOB, AJIKCHOB, THCHOB, AJIKHHOB, apoMaTHYeCKuX yrieBoao- | 3.6, 4.1.7, 2.3.4,
ponoB (6eH3011a ¥ TOMOJIOTOB O€H30J1a, CTUPOIA). 418 244,
OCHOBHBIE CTIOCOOBI TIOTYYEHHUS YTICBOIOPOIOB (B Ta0OpaTOpHH). 251
7 n XapakTepHble XUMAYECKHE CBOWCTBA MIPEIEIEHBIX OJTHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (hPEHOIIA.
XapakTepHble XUMHYESCKHE CBOWCTBA aJIbJICTHIIOB, IPEACIbHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX A(PHPOB.
OCHOBHBIE CIIOCOOBI TTOTYYIEHUS KUCIOPOACOACPIKAIIINX OPTaHHICCKIX
COeIMHEHHH (B 1abopaTopun)
XapakTepHbIe XUMUYECKHE CBOWCTBA a30TCOACPKAIINX OPTaHUIECKUX 3.7,3.8 2.34
COEeIMHEHUH: aMIUHOB U aMUHOKHCIIOT. BaxkHeimme criocoOb
8 b MTOJIyYCHHSI aMHHOB M AaMHHOKHUCIIOT.
Brooruuecku BajKHbIC BEIIECTBA: KUPBI, YIIIEBO I (MOHOCAXAPH/IHI,
JUcaxapuibl, MOJMCcaxapusl), OeaKu
9 I XapakTepHbIe XMMUYECKHE CBOWCTBA YIIEBOAOPOIOB: aJIKAHOB, 34,417 2.3.4,
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Kon

K3C KT

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Ne 3ananusa
Yposensn
CJ0KHOCTH
3alaHus

IUKIOAIKAaHOB, ATKCHOB, JUCHOB, JTIKMHOB, aDOMATHYECKIX 2.4.4
YTIEBOAOPOAOB (OCH30Ia M TOMOJIOTOB O€H3071a, CTHPOJIA).
Baxneiimme crioco0BI OIy4IeHUS YTICBOAOPOAOB. MIOHHEIH (TIpaBUIIO
B.B. MapkoBHHKOBA) 1 paIUKaTbHBIE MEXaHU3MBI PEaKInit
B OPT'aHUYCCKON XMMUU
XapakTepHble XUMUYECKUE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX U 3.5, 3.6, 234
MHOTOATOMHBIX CITUPTOB, ()CHOINA, aJIbJACTHIOB, KAPOOHOBBIX KHCJIOT, 4.1.8
CIOKHBIX 3(hupoB. BaxkHeiimue cnocoObl MOTyYCHUS
KHCJIOPOJCOICPKAIIUX OPTaHUYCCKUX COCTUHCHUI
Yactp 2
11/ B3anMocBs3b yIIeBOOOPOIOB, KHCHOpO;{COﬂ%px(ame " 3.9 2.3.4,
12 I1/B a30TCONIEPIKAIUX OPTaHNIECKUX COCTMHCHUI. 2.4.3
Peaxiyu, NOATBEPKIAMOIIHME B3aHMOCBS3b OPraHUUECKHX COCTMHEHUIN
13 B YcTaHOBIIEHHE MOJICKYJIIPHOH U CTPYKTYPHOU (opMyJT BelecTBa 4.3.7 25.2

10 I

Ha pucynke 5 mpencraBiacHsl naHHble 10 3amganusMm (%), ypoOBEHb
BBITIOJTHEHUS KOTOPBIX HE TPEOJI0JIe]l MUHUMAIbHBIM Topor. KpacHoi nuHuein
OTpaX€H MHHHMAJIBHBIA TIOPOT BBIMOJHEHUS MJIS KaXJAOTO YPOBHS CIIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHUi — 10%.

100
90
= 80
z 70
g 60
bt 50
2 40
£ 30
g 20
S 10
= 0
3 4 8 7 9 10 11/12 13
M Ga3oBbii 50,00 50,00 33,00
NOBbIWEHHbIN 15,50 8,00 20,50
BbICOKWM 6,50 0,00

Homepa 3agaHuii

Pucynok 5. 3agaHusi, 10 KOTOPbIM YYaCTHUKHU HE MPEOAOIIENH
MHHUMAJIbHBIN [TIOPOT

AHau3 pe3ynbTaTOB YYaCTHUKOB M THUIIOB 3a/IaHU, MOMABIIUX B IIEpEUYEHb
(Tabm. 4, puc. 5), mokas3aj, 9YTO YYaCTHUKH HE MPEOJ0JIEITH MUHUMAIBHBIN TOPOT B
neBsatd u3 13 3amanuit [IP. Huxe B Tabmuie 5 mpeactaBieH coAep:KaTeNIbHBIN
aHanu3 3aganui J[P.
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Ta6nuna 5. CoaeprkarenbHbl aHAIU3 BBITIOHEHU 3a1anuii [P mo xumuu

KpaTtkas xapaktepucTuka

OcHoOBHBIE 3aTPy/IHEeHUS

Bo3Mo:kHBIE NMPpUYINHBbI

3aIaHusl y4yacTHUKOB /[P 3aTPyAHEHU
uHpopMayus no KaiCOOMY 3a0AHUI0 C KPAMKUM OMBEMOM
3aganme 3. 3amanume TpeOyer | [Ipm  BeimonHeHmu 3amanus 3 | CrnaOble BEIYUCITUTEIHHBIC HABBIKH
3HAHUH O CTEMEHSAX OKHUCJICHUS | HEKOTOpble YdJalluecs HUCIBITaIN
9JIEMEHTOB, OIpeNeJieHHe WX 1O | TPYAHOCTH  MPU  BBHINOJHEHUH

Tabimne MeHzeneesa.

MAaTEMAaTUYCCKUX PACUYCTOB

3ananue 4. 3ajaHue HaNpaBICHO

HpI/I BBIIIOJTHCHHUH 3aJlaHUs MHOI'HC

HeBHuMaTen»HOCTH npu

Ha 3HaHME THUIOB XHUMUYECKUX | ydamuecs HE Y4IU | OIPOYTEHUU 3aJaHUS
CBsI3CH 51 KPUCTAJNIMYECKUX | JBOMCTBEHHOCTh AAHHOTO BOIpOCaA.
peLeTok W, coOTBeTCTBEHHO, BBIOHWpATH
BCIICCTBA, YUUTHIBAs TOJIBKO
pPELIETKY WJIM TOJIBKO THII CBSI3U.
3aganmne 7. 3amanme HampasieHo | HeBepHO MIPUMEHUIIN 3HaHug | HepocraTouHoe 3HAHUE CBOWCTB
Ha CpaBHEHHUE CBOIICTB | CBOICTB OpraHNYeCKHX | OPTaHMYECKHUX COCTUHEHHMA.
YTIEBOIOPOOB U | COCUHCHUN.
KHCIIOPOICOAEPKAIIUX
OPTraHUYECKUX COECAUHEHUMN.
3ananue 8. Hampasieno Ha 3Hanue | HeepHo npuMeHUIU  3HaHus | [[pyu BBIMOJHEHWHM S5TOTO 3aJaHUs
CBOWCTB aMUHOB. CBOIICTB a30TCOJIEPKaINX | BBITYCKHUKH MoKa3aau
OpTraHUYECKHUX COSTUHEHHM. HEJIOCTATOYHOE 3HAHHE CBOWCTB
a30TCOJEPKALIMX  OPraHUYECKUX
COEIMHEHUI.
3aganme 9. 3aganme TpeOyer | OmmOku JIOITYIIEHbI B | DK3aMeHyeMbIe HEJIOCTaTOYHO
3HaHME CBOMCTB BCEX KJACCOB | MPEBpAIlEHUU OJHUX XHMHUYECKUX | 3HAIOT CBOMCTBA apOMaTHYECKHX
YIJIEBOAOPOIOB. BELIECTB B IPYTHE. YIJIEBOAOPOJIOB, a TAKXKE YCIOBUS

MMPOBCACHUA
XUMHUYCCKUX peaKHHﬁ.

HCKOTOPBIX

3apanue 10. 3agaHue HanpaBiICHO
Ha TPOBEPKY 3HAHUH XUMUYECKUX

Ommnoxu JOITYTIICHBI B
MPEeBPALICHUH OJHUX XUMHUYECKUX

HenmocraTounoe 3HaHHE CBOWCTB
CIHMPTOB U KapOOHOBBIX KHCIIOT, a

CBOMCTB KHCJIOPOACOIEPKaIllUX | BEIIECTB B IpyTHUE. Takke HE Yy4WIiM HampaBleHHe
OpraHUYeCKUX COCTUHEHHI. peakimu B  3aBUCUMOCTH  OT
KaTaJn3aTopa.

3aganme 11. HanpasneHo Ha
IIPOBEPKY 3HAHMM TI'€HETUYECKOU
CBA3M MEXJy YII€BOAOPOAAMU U
KHCJIOPOACOAEPKAIUMHU
OpPraHUYECKUMU COETUHEHUSIMU.

Omubxu JIOIIYIIICHbI
MIPEBPAICHIH BEIIECTB.

pu

V4yeHnKH MoKa3ain HCIOCTAaTOYHBIC
3HAaHUA 110 OpFaHH‘IeCKOﬁ XHUMHH.

ungopmayus

10 KAHCOOMY 3a0AHUIO C PA3GEPHYIBIM OMEEMOM

3aganme 12. 3amanne BbICOKOro | OmmoOKH JIOTTYIIEHbI Nnpu | YUYEHHUKH NOKa3aJld HEAOCTaTOUHBIE
YPOBHSI CIIOKHOCTH HATIPABJICHO Ha | MPEBPANICHUU BEIECTB. 3HAHUS [0 OPTaHUIECKON XFMHUH.
3HAHHE CBOHCTB BCEX KJIACCOB

OpPraHUYECKHUX COCTUHCHHUH.

3agmanme 13. PacuerHas 3agaua Ha | OmmoOKu JIOITYIIEHbI npu | YUYEHUKH OKa3aJld HEAOCTaTOUHBIE

BBIBO (DOPMYJIBI  OPraHHUYECKOIO
COEIMHEHUS 1o IPOAYKTaM
ropeHusl.

BBITNIOJTHEHHUU PpaCyY€TOB MO JTaHHBIM
3aga4u.

3HaHUS 0 BHITIOJIHEHUIO pacyeTOB
[0 JIaHHbIM 3aJ]aud, HEyMEHUe
COCTaBJIATh CTPYKTYPHYIO (OpMYITy

10 BBIBEJIEHHOE MOJICKYJIIPHOM.
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BbiBoabI M pexoMeHaALIMHU

AHaM3 MaTepualioB MPOBEACHUSA OIICHOUHBIX MPOLEAYp MOoKazal
NEpPEUYCHb DJIEMEHTOB COJIEp)KaHUs / YMEHHM U BHJIOB JIEITEIbHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B 1IEJIOM MOYXHO CUUTATh JOCTATOUHBIM:

1. HaspiBaTb  uW3yudeHHBIE  BEHIeCTBA O  TPUBHUAJIBHOW  WJIHU
MEXIYHApOJHOW HOMEHKJIATypE.

2. Omnpenensars/kinaccuPUUpPOBaTh: BaJECHTHOCTh, CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 3apsAbl MOHOB, XapakTep CPeIbl BOJAHBIX PAaCTBOPOB
BEIIECTB; OKHCJIUTEIb M BOCCTAHOBUTEIb; MPUHAMICKHOCTh BEIIECTB K
Pa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX U OPTAHUYECKUX COCIUHEHUM.

3. XapakTepuszoBaTh: S-, P- W d-2JIEMEHTHI 1O WX TOJOXKCHUIO B
[lepuonnueckon cucreme .M. MenaeneeBa; CymHOCTh H3YYEHHBIX BHUJOB
XUMHYECKHX PEAKLIHI: 3JEKTPOIUTHYECKON TUCCOLMAllUH, HOHHOTO OOMEHa.

4. TIpoBOAUTH BBIUUCICHUS MO0 TEPMOXUMHUUYECKUM YPABHEHHUSIM.

5. OOyuaromuecs MOHUMAIOT CMBICI TaKUX BAXHEUIIMX TOHITHUM, KaK
TUJIPOJIU3 U DJICKTPOIU3 (BBIICIISIOT UX XapaKTEPHbIC TPU3HAKH).

AHaJIN3 MaTepuanoB NMPOBEACHUSA OLEHOYHBIX MPOLEAYp MOKa3ajd MepeyeHb
AJIEMEHTOB COZEpKaHUs / YMEHUN U BHUJOB JEATEIBHOCTH, YCBOECHHUE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHUOHA, IIKOJIBHUKAMHU C Pa3HbIM YPOBHEM IMOJTIOTOBKHU
HEJIb351 CYUTATh JOCTATOUHBIM:

1. Ha3piBaThb BHUJ XHUMHUYECKMX CBSI3€ B COCJUHEHUSIX U THUI
KPUCTAJUIMYECKON PEMIETKHU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
U U30MEPHI.

2. KmaccupunupoBaTh XUMHYECKHE PEAKIIMM B HEOPTaHUYECKOW W
OpTaHUYECKOU XUMUHU (TI0 BCEM M3BECTHBIM KJIacCU(UKAIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh O0IIHE XUMHYECKHE CBOMCTBA MPOCTHIX BEMIESCTB —
METAJJIOB M HEMETAJIJIOB; OOINMEe XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAMHEHUN, CBOMCTBA OTHAEIBHBIX MPEACTABUTEIIEN ITUX
KJIaCCOB; CTPOEHHE W XUMHYECKHUE CBOWCTBAa W3YUYEHHBIX OPTaHUYECKHUX
COCIMHECHUM.

4. OOBICHATH 3aBUCUMOCTH CBOWCTB XHMMHUYECKUX DJJEMEHTOB MU WX
COCIMHEHUM OT TMOJIOKEHUs »3iemeHTta B llepuomnueckou cucreme [J[.H.
MenpaeneeBa; NOpUPOAY  XUMHUYECKOM  CBA3M  (MOHHOW, KOBAJICHTHOM,
METaJTMYECKONW, BOJOPOJIHON); 3aBUCUMOCTb CBOWCTB HEOPTAaHUYECKUX H
OpPTaHUYECKHX BEHIECTB OT WX COCTaBa W CTPOCHUS; BIUSHUE PABIUYHBIX
(hakTOpOB Ha CKOPOCTh XMMHYECKOW peaklMu U Ha CMEUICHHUE XUMHYECKOTO
paBHOBECHS.

5. IlnanupoBaTh/IPOBOAUTH HKCTIIEPUMEHT o MOJTYYEHUIO u
pacliO3HAaBaHUIO BAXKHEWIIMX HEOPraHWYECKUX M OPTraHMYECKUX COCIUHEHUH C
y4ETOM TPUOOPETEHHBIX 3HAHUN O MpaBMiIax 0€30MacHO paboThI ¢ BEIIECTBAMU B
1abopaTopuu U B OBITY; BEIYUCICHUS 110 XUMHUECKUM (HOpMysiaM U YpaBHECHHUSIM.

Ha ocHOBe BBISBICHHBIX THUIMUYHBIX 3aTPyAHEHUH W OIMMOOK OBLIN
c(hopMyJIMPOBaHBI CIETYIONINUE aIPECHbIC PEKOMEH IAIUH.
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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;

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

- BHUMATEJIbHO aHAJM3UPOBAaTh YCIOBUS 3aJaHUsl U BHIOMPATH aJICKBATHYIO
MOCJIEA0BATEIbHOCTh JCHCTBUIA.

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

OpHo#t U3 BaxHEUIINX QYHKIUN yUUTENs HAa HAYaJbHOM 3Tare MOATOTOBKH
ABIJIIETCS] Pa3bACHEHHE OOYyYarolMMCsl MPUHUUIIOB 0TOOpa M moctpoeHuss KNUM.
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 TEKYILErOo rojia, HO U OBITh 3HAKOM C COJepKaHueM Koaudukaropa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISIONIEH KOTOPOM
SBJISIETCS OOOOIIECHHBIM IJIaH JK3aMEHAIMOHHOTO BapuaHTa. MIMEHHO He3HaHue
COJICp’)KaHHME JIaHHOTO JIOKYMEHTa SBIAETCS OJIHUM M3 OCHOBHBIX (PaKTOPOB,
MEIIAIOMMX TMOJHOLIEHHOMY IUIAaHUPOBAHUIO TPOIEcca IMOJATOTOBKHM K JK3aMEHY
KaKk JJI1 y49uTens, Tak W g oOydaromuxcsa. Pesymaprater EI'D 2023 T
MPOJIEMOHCTPUPOBAIA TIPOOJIEMbl B MOJTOTOBKE BBITYCKHUKOB, 00YCIOBJICHHBIE
MaKCHUMaJIbHOW OpHEHTAIIMe MHOTHX W3 HHUX JIMIIb HAa AJIEMEHTHI COJECPKaHUS U
YMEHHUSI, KOHTPOJIb KOTOPBIX MPEIyCMOTPEH 3adaHUSMHU JIEMOHCTPAIMOHHOIO
BapuaHTa. IlokazarenbHO, YTO Il MPABUJIBHOTO MOHMMAHUS Ha3HAYEHUSI ATOTO
JOKYMEHTa €XKErogHO B HEro BKIoYaercs cienyromas ¢pasza: «llpu
O3HAKOMJICHUU C JIEMOHCTPAIIMOHHBIM BAPUAHTOM KOHTPOJBHBIX U3MEPUTEIBHBIX
MarepuanaoB EI'D cieayeT umeTh B BUAY, UYTO 3ajaHUsl, BKIIOUYEHHBIC 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
KOHTPOJMPYIOIINX 3adaHui (C KpaTKUM OTBETOM U 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 pa3BHBATh HABBIKM CMBICIIOBOTO YTEHUS, CTABUTH MEPE
oOyyJaromuMucs MpoOJIeMHbIE BOMPOCH W MpeajiaraTh HECTaHJApPTHBIC 3aJaHus,
KOTOpbIE OYyIyT CIMOCOOCTBOBATh AKTHUBH3AIMHA MBICIHUTEIBHBIX TPOIIECCOB H
noOyX1aTh K AKTUBHOMY TMOHMCKY pelieHus. BaxkHO He mpeniaraTh y4YEHUKY

TOTOBBIN aAJIropuTM, a MNMpUBECTCTBOBATDH CO6CTB€HHyIO IMONCKOBYIO JCATCIIBHOCTD
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y4alerocs, MNOOWPATh HECTAHAAPTHBIE TNOAXOAbl W HWHTEPECHBIC MBICIIH.
OnHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (DOPMHUPOBAHHME Yy OOYYAIONIUXCS YMCHHUS
palMOHAIBHO HCIIOJIb30BATh BpPEMsSI 4YE€pPE3 TPEHUPOBKU B PEXUME PEATBHOTO
BPEMEHHU, OTBEICHHOTO Ha BBIOJHEHHE pPaOOThI ¢ OOJBIINM KOJUYECTBOM
3a/IaHUH, KaKOBOH U SIBJIIETCS DK3aMeHaImoHHas padota EI'D.

3agaHus 4actu | sk3amMeHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTaJIM MpoAoLKeHHueM mpeoOpa3zoBanuid B KM, npeanpuHSATBIX B HOCIEIHUE
roibl U HANpPABJICHHBIX HA PEAIM3ALUI0 CUCTEMHO-IEATEIIBHOCTHOTO IOAXO/A.
MIMeHHO OH JOJIKEH ONpPENEeNsiTh METOAO0JOTHIO MPENOoJaBaHusl XMMHUH B IIIKOJIE Ha
coBpeMeHHOM 3T1are. He MeHee 3HaunMbIM actiekToM npu pazpadborke KM craio
YCWJICHHE BHUMAHMS KOHTPOJIO CHOPMHUPOBAHHOCTU METANPEIMETHBIX YMEHHUI,
3HAHUW U YMEHUH, (GOPMHUPYEMBIX B paMKaX XUMHUYIECKOTO IKCIIEPUMEHTA.

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

BaxxHoe mecTo B IpenojaBaHWM XHMHUU JOJDKHBI 3aHUMAaTh 3aJadyd Ha
pacyeT Macchl BEIIECTBA WM 00beMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIMU BEIIECTB, TaK KakK 3TO
TPAAULMOHHBIA THUIl PAcYeTOB, KOTOPBIA BXOAUT B MPOrpaMMy [0 XUMHUHU
OCHOBHOM HIKOJIbI, @ TAKXe 3aJaud, MPeayCMAaTPUBAIOIINE PacyeT MacCOBOM WM
O00BEMHOM J10JIM BBIXOJIa MPOJYKTA PEAKIMU OT TEOPETHUYECKH BO3MOXKHOTO WJIH
MacCOBOM 101U (MacChl) XUMHUYECKOTO COCIMHEHUS B CMECH.

BaxHo HayuuTh AeTed MpPaBWIBHO JaBaTh OTBEThl HA PACUETHBHIC 3a/a4H,
KOTOpbIE JIOJDKHBI OBITh TMPEJACTABICHBI B BHUJE YHCIOBBIX 3HAYEHUU C
OTPEICICHHON CTEMEHbI0 TOUHOCTU OKpyTieHus. OmMOKU B OTBETAX TaKUX 3ajad
CBUJIETEIBCTBYIOT HE TOJBKO O AehuIMTax B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTeMaTUYeCKOW TPaMOTHOCTH, HO M O HEIOCTATOYHOU CHOPMUPOBAHHOCTH
PErYJATUBHBIX YHUBEPCAIBHBIX YYEOHBIX JCHCTBUM — YyMEHHH ClIeI0BaTh
WHCTPYKITUSIM, OTIPEENISITh MOPSIOK ACUCTBUM, paboTaTh MO TIJIaHy.

Heob6xonumo ¢opmupoBaTh 0a30Bble MaTEeMAaTUUECKHUE W DJIEMEHTAapHbIC
XuMHUueckue 3HaHudA. Peub uaer o0 ymeHusix paboTath ¢ Kod(pUIIMEHTAMHU U
MPOBOAUTH MPOCTEHIINE apU(PMETUUECKUE PACUETHI.

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

1. OpranuzoBaTh 1 npoBecTd «CeMHUHAp BHUMATEIBHOTO YTEHUS» (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
COPEBHOBAHHE KOMAaHJ, KOTOPBIM TPEOYeTCsl BBIMOJHUTH CJCAYIONINE 3aJaHMS:
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 33JaHUI COCTABIISIFOTCS TAKUM 00pa3oM, UTO BEPHOE BBIMIOJHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIICHTPAIlMM BHUMAHUS K TEKCTY 3aJlaHusl,
VCIIOJIb30BaHUS TEXHOJIOTUHA KPUTHYECKOTO MBILIJICHUS.

2. Opranu3oBaTh M TPOBECTH LHUKJI BEOMHApPOB JMJii BOCIOJHEHUS
npeaMeTHbix nedunuToB. K ydacTuio B MOAroTOBKE BEOMHApPOB MPHUBICYD
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 XUMHAYECKOHW CBSI3M M THUI KPUCTAJUINYECKOMN
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 aMUHOKHUCIOTBDY.

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
kBanupukanuu B TeueHue 2023-2024 yuebHoro roja.

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 UTOTrOBOM artecTanuu. [Ipu 3ToM HE0OX0AMMO HCIIOIB30BATh
3aJlaHMs], KOTOPbIE COOTBETCTBYIOT KoAUpUKaTOpy U cnenupukauuu 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, OOydarouuecss KOTOPBIX IOKa3bIBaIOT
CTAOMJIBHO BBICOKHE PE3YIbTAThl U MOJIOABIMU YUUTEISIMU;

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

- npu noaroropke k EI'D mo xumMum cienyeTr yduThIBaTh, UYTO W3YYEHHE
CUCTEMATUYECKOTO Kypca XUMHUU B 00beMe 1-2 YacoB OpHEHTHPOBAHO Ha
YCBOEHHE MaTepuaja MMEHHO Ha 0a30BOM ypOBHE, YTO B HauOOJbILIEH CTENEHU
MO3BOJIIET YCIEIIHO CIPABUTHCSA C 3aaHUsIMU 0a30BOrO YPOBHS M HEKOTOPBIMHU
3aJaHASIMM  TIOBBILIEHHOTO YPOBHS CJHOKHOCTH. (OCBOEHME MaTepuaja Ha
npo(UILHOM YPOBHE MpeAycMaTpUBaeT MHOW Juana3oH y4yeOHbIX 4acoB (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
00y4arouXxcs ¢ pa3HbIMHM YPOBHAAMMY NMPeAMETHON MOATOTOBKH

a) YuureasiM, METOAUYECKNM 00beIUHEHUSIM 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 SK3aMEHY U UMEET BBICOKUN YPOBEHb OCBOCHUSI XUMUH, 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
nporpamMmbl - oO0ydeHus. [{ns mepBod rpynmbel B OpOrpaMMy  IMOJTOTOBKH
HEOOXOJMMO BKIIIOYATh PEIIEHUE PACUETHBIX 3aJa4 MOBBIIMICHHON CII0KHOCTH,
3aJa4d Ha YCTaHOBJEHHE (HOPMYJ OpPraHMUYECKUX BEIIECTB (MOJICKYJSIPHBIX U
CTPYKTYPHBIX), BBIIIOJIHEHHE LIETIOYEK MpeBpalleHuil BemecTs. Llenbio ocBoeHMs
Kypca BTOpPOWM TpYNION SIBISAETCS YBEPEHHOE BJaJCHHE 0a30BBIMU HAaBBIKAMHU,
HEOOXOAMMBIMU I CAAYM IK3aMEHa, 3HaHHWE KJIaCCU(PHUKAUKU U HOMEHKJIATYPbI
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 3K3aMEHyeMbIe, HMMEIOIIME 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 COYETAHHHM C JPYTUMHU HATJSIHBIMH CPEICTBAMH OOYy4YECHUS
XUMUHU (IEMOHCTPAIIMOHHBIA JKCIIEPUMEHT, paboTa ¢ MOJAEISIMH MOJEKYNI U
KPUCTAJUIMYECKUX PEIIETOK, BUJEOMATEpHUalIbl, BHUpPTyalbHbIE JabopaTopuu,
porpaMMbl MOJAEIIUPOBAHUS XMUMHUYECKUX OOBEKTOB (BEILIECTB M MPOLECCOB) B
Takux (opmax, Kak JjabopatopHas M TpakThuueckas palOoThl. Teoperuueckuit
MaTrepruasl JOJDKEH IMIPENoJaBaTbCsi B TECHOW B3aMMOCBSA3M C PEJIEBAHTHBIM
sKcrepuMeHTOM. Kaxk/Iplii SKCIEPUMEHT JOJIKEH BKJIIOYATh B CEOsl METOAMYECKHE
YKa3aHUs, KOMIIOHEHTOM  KOTOpPBIX  SIBISIETCS ~ KaK  HEMOCPEIACTBEHHO
DKCIIEpUMEHTabHAsE paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHHUil B
dbopmare, ananornyHom 3aganusm OI'D u EI'D no xumwun.

2. ®opMHUpPOBATh YHUTATENHCKYIO TPAMOTHOCTh oOOywaromuxcs. [ns sroro
HEe0oOXo/IMMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HaBBbIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ nuaopmalmen Jooro TUMa.

3. CucrteMaTu3UpOBaTh 3HAHUSA MO KAXKIOMY dDJEMEHTY COACp’KaHUS Kypca
xumuu. s 3TOro cHavasa HEOOXOAMMO MCIOJb30BaTh 3aJaHUs Pa3IMYHBIX
MojeNied, B TOM YHCJIE€ TpPaJAUIMOHHBIX, KOTOpbIE TPEOYIOT TOBTOPEHUS
TEOPETUUECKUX TIOJIOKECHUN, HAIMCAHUA ONPENCICHUN HW3YYECHHBIX ITOHSITHM,
COCTABJICHHS] YPABHEHMI XUMHUUYECKUX PEAKIIMM, ONpe/iesIeHNs CTETIEHH OKUCIICHUS
XUMUYECKUX OJJIIEMEHTOB M T.MI.; C BbIOOPOM OJHOTO OTBETAa U3 YETHIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIee TOUEUHO BBISBIATH MPOOENBbl B 3HAHUSIX U
3aTPpyJHEHUS] B IPUMEHEHUU 3THX 3HAHWI MPHU BBINOJHEHUM 3aAaHui. 1 TonbKo
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Ha 3aKJIOYMUTEILHOM JTane MOJATOTOBKM K HK3aMEHY MOXHO HCIIOJIb30BaTh
3aJjaHus SK3aMeHalmoHHoro ¢opmara EI'D.

4. TlpemycmaTpuBaTh B TEUCHHE Y4EOHOTO Tpoliecca paboTy ¢ 3aJaHUsIMHU,
KOTOpBIE TPOBEPSAIOT HE TOJBKO MPEAMETHYIO COCTABJSIONIYI0O XUMHUHU, HO U
MEXMpPEAMETHBIE CBA3U C (PU3MKOH, Oumojorueit, maremarukoud. Heobxommmo
HAJIMYUE TPAKTUKO-OPUEHTHUPOBAHHBIX, MEXIPEIMETHBIX, SKOJIOTH3UPOBAHHBIX
3aJaHUil B XOJle peaiu3aluu OO0y4YeHHUsS IIKOJBHOTO Kypca xumuu. Cremyet
n30eraTh pelieHus: «IadJIOHHBIX» 3aJJaHIi, KOTOpbIE CTaBAT Nepes co0oi 3agauy
«HATACKUBAaHUS HA BBITIOJHEHUE 3a/a4 ONpEeTIeHHOro opMarta, B TO BpeMs Kak
3aJI0TOM yclieXa Ha dK3aMeHE SIBIISIETCS Pa3BUTHE TBOPUYECKOTO M KPUTHYECKOTO
MBIIIJICHHUSA, @ TaKKe CPOPMUPOBAHHOCTH HABBIKOB MEpPEHOCA 3HAHUU U3 00JacTH
TEOPUH B peajibHbIC )KU3HEHHBIC CUTYAIUH.

5. Pa3BuBaTh y 00y4daromuxcs HaBbIKM CAMOKOHTPOJS U pedaekcun. JlanHas
paboTta cnocoOCTBYyeT (OPMUPOBAHUIO CTOWKOW MOJOKUTEIBHON MOTHBAIMU B
U3YYCHUU TpeAMeTa. IDTO BO3MOXKHO MOCPEJCTBOM OPTaHU3AIMH JKCKYPCHUH,
TEMaTHYECKHX BEYEPOB, CBSI3U XUMHUU C TIOBCETHEBHOM KU3HBIO.

Btopas rpynma. 310 oOywammuecs €O CpeOHUMHU  YYEOHBIMU
CHOCOOHOCTSIMH.

1. Ucnonp30BaTh  3agaHus, B KOTOPBIX JJIs  pemieHHs  Tpedyercs
MIOCIICZIOBATEIPHOE BBITIOJTHEHUE HECKOJIBKUX (TPEeX-4EeThIPEX) MBICTUTEIbHBIX
onepauun (aHANIM3—CHHTE3—CpaBHEHNE—0000IIEHUE), B TOM quclie
OCHOBBIBAIOIINXCS HAa BJIAJICHUU 3HAHUSAMHU M3 PAa3HBIX TEMaTUYECKUX Pa3felioB.
[{enecooOpa3HO HCMOIB30BATh HA YPOKAaX 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, HEOOXOIWMBIEC JUIsl  BBINIOJIHEHHS  3aJlaHuf,
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 OKCIEPUMEHTAIILHOW  XUMHHM, HWMEIOT ciadoe
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 MOHUMAHHUSI TIPOIECCa, 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
NOHMMAaHHUS, YTO IMPaBWJIbHOE BBINOJIHEHUE 3aJaHHUs HEBO3MOXXKHO 0€3 IMOJIHOTO
aHaJli3a ero yclioBus U BbIOOpa crpaTteruu pemieHus. [lapamnensHo Gopmupyercs
YMEHHE PALMOHAIBHOTO HCIOJb30BaHUS BPEMEHHU, OTBEJACHHOIO Ha BBIINOJHEHUE
HK3aMEHAIMOHHOU PabOTHI.

Tpetbs rpynna. C BEICOKUM U BBIIIE CPETHETO YPOBHEM 00yUEHHOCTH.

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
3a/1auy, IPUMEHSS HECKOJBKO BO3MOXHBIX CIIOCOOOB, OLIEHHWBAs 3TH 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, OPraHU30BBIBATH 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 BhICOKHE 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 IUIAaH pabOThl 3aCelaHusl MO CIEIYIOINM TeMaM: «AHalIu3
pesynbTratoB EI'D mno xumumm», «Bompocsl opraHu3zanuu HW HIPOBEIECHUSA
noArotoBku oOywarommxcss k EI'D», «IlyTu mnoBbllIeHHs KayecTBa YPOKOB
XUMHH, 3P (PEKTUBHOCTH MPENOAaBAHUS MTPEIMETAY;

- TMPOBOJAUTH MPAKTHYECKHE 3aHATHS, OTKPBITHIE YPOKH, oOOydaromiue
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 METOAMYECKHE COOBITHS MO O3HAKOMJIEHUIO C y4yeOHO-
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:

- MEpONpHUATHUS TMOBBIIIEHUS KBaJU(PUKALUK, BKIIOYAKOMIHUE TEMBbI:
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;

- o0ydeHHME TeJaroroB, 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 «IloarotoBka o0ydaromuxcs K rocyaapCTBEHHOM
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 3aJaHUN
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 CBOWCTBA H
CIIOCOOBI MOJYYEHHUS a30TCOICPKAINX OPraHUYECKUX COCTUHECHUIN»;

- «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'otoBumcs k EI'D: Pacuérel mo ypaBHEHMSM 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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