HIkoTOBCKUNA MYHHUIIUTIAJIbHBIA 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
0 y4eOHOMY MPEIMETY YYACTHUKOB B PETHOHE
[IKOTOBCKHII MyHHITHITATBHBINA PaioH 3 0,3

OcHoBHble pe3ynbrarel EI'D mo xumun B IIIKOTOBCKOM MYyHUIMIIAJIBHOM
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
66,67

50 33,33
T o
0
B HVXKEe MUHMManbHoro banna OT MUHUManbHoro Ao 60 6annos
ot 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbIe pe3ynbTaTel EI'D o xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHSI KOTOPBIX B IIIKOTOBCKOM MyHUIIMTIAIIEHOM pailoHe HE MPeooJien
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

YacTs 1
3aKOHOMEPHOCTH M3MEHEHUST XUMHUECKUX
CBOMCTB JIEMEHTOB U UX COSIUHEHUI MO
nepuogam u rpymnmnaM. O0mas
xapakrepucTtaka MetayuioB [A—IIIA rpymm B
CBSI3M ¢ WX mosioxkeHueM B [lepuognueckoit
CHCTEME XMMHYECKHUX 3emMeHnToB J1.1.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOCHHUS MX 1.2.1,
aTOMOB. XapaKTePUCTHKA MEPEXOAHBIX 123 241 231 1.2.2,
2 b JJIEMEHTOB —M€/IH, IMHKA, XpOoMa, ykKeJjie3a — T e 1.2.3,
10 UX NojoeHuto B [lepuonnueckoit 1.24
CHUCTEME XUMUYeCKHuX dmeMeHnToB J[. 1.
MeHnneneeBa u 0COOCHHOCTSIM CTPOSHHS X
aToMoB. O0mIast XapaKTepUCTHKA HEMETAIJIOB
IVA-VIIA rpynm B CBA3U € UX MOJOXKEHUEM
B [leproamaeckoii cucTeMe XUMHISCKIX
snementoB JI.11. Menzaeneesa u
0COOCHHOCTSIMY CTPOCHHUS X aTOMOB
KoBaneHntHas XxuMudeckas CBsI3b, €
Pa3HOBUAHOCTH M MEXaHU3MbI 00pa30BaHUsI.
XapakTepuUCTUKHU KOBAJICHTHOW CBSI3U
(TonApHOCTH U 3Heprus cBs3u). MoxHas
4 b cBs13b. MeTammnueckas cBsi3b. BomopogHas 222,242,243
CBsI3b. BemiecTBa MONEKYISAPHOTO U
HEMOJICKYJIIPHOTO CTpoeHus. Tu
KPUCTAJUTHYECKONW PemETKH. 3aBUCUMOCTb
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCKHUX BEIIECTB.
5 b Homenknarypa HeopraHuyeckux
BEIICCTB(TPUBHAIbHAS U MEXKIYHAPOTHAS)
Knaccugukamnus HeopraHU4eCKUX BEIIECTB.
Homenknatypa HEeOpraHMueCKHUX BEIIEeCTB
(TpuBHaTBHAS W MEXAYHAPOIHAS).
XapakTepHbIE XUMUYECKUE CBOWCTBA
HEOPTaHMYECKUX BEIIECTB:— MPOCTHIX
BEIIECTB — METAJIOB: ICJTIOYHBIX, 2.1,2.2,
mEIOYHO3EMEIIbHBIX, MArHMsI, ATFOMUHUS, 131 226 233 23,24,
MIEPEXOAHBIX METAJLIOB (MEIH, IMHKA, XpOMa, ! ' 2.5, 2.6,
JKele3a);— MPOCTHIX BEIIECTB — HEMETAJIOB: 2.7
BOJ0-POJa, FaJIOr€HOB, KUCJIOPOAa, CEPHI,
azoTa, pocdopa, yriepoaa, KpeMHHUS;—
OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KHCIIOTHBIX;— OCHOBaHUH 1 aM(OTEPHBIX
TUAPOKCHJIOB;— KMCJIOT;— COJIEH: CPEJHUX,

1.3.1,
133

131,226 21

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

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI CONEPIKAHUS.
2



Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

KHCITBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
npumepe ruapokcocoeaunennii Al u Zn)

Kiraccudukaiys HeOpraHMIeCKuX BEIIECTB.
Homenkarypa HeopraHuueCcKux
BeIeCTB(TPUBHANILHAS U

MEXKAyHapOoIHast); XapaKTepHbIe XUMUUECKHE
CBOMCTBA HEOPTAaHUYECKUX BEIIECTB:—
MPOCTHIX BEIIECTB — METAJUIOB: HICIOYHBIX,
IENOYHO3EMETIbHBIX, MarHUs, ATFOMUHUS,
MEePEXO0HbIX METAJIOB (ME/IU, LINHKA, XPOMa,
JKeJie3a);— MPOCThIX BELIECTB — HEMETAILIOB:
BOJIOPO/Ia, FAJIOr€HOB, KUCIIOPOa, CEPBI,
a3oTa, pocdopa, yriepoaa, KpeMHHUS;—
OKCHUJIOB: OCHOBHBIX, aM(DOTEPHBIX,
KHCJIOTHBIX;— OCHOBAHHH 1 aM(OTEPHBIX
THIPOKCHIOB;— KUCIIOT;— COJICH: CPETHUX,
KHUCJIBIX, OCHOBHBIX; KOMIIJICKCHBIX (Ha
MpUMepe TUAPOKCOCOSANHEHU I AIOMUHUS 1
IIMHKA)

1.3.1,2.26, 2.3.3,
243,244

21,22,

2.3,2.4,

2.5, 2.6,
2.7

BzanMocBs3p HCOPraHNM4YCCKUX BCIICCTB

2.3.3,2.4.3

2.8

12

XapakTepHble XUMHIECKUE CBOWCTBA
YTJIEBOJOPO/IOB: AJIKAHOB, IUKJIOATKAHOB,
QJIKEHOB, THEHOB, AJIKUHOB, apOMaTHIECKUX
YTIIeBOJOPO/I0B (O€H301a 1 TOMOJIOTOB
Oenzouna, cruposa). OCHOBHBIE CIIOCOOBI
MOJIYYCHUS YTIIEBOIOPOIOB (B JIAOOPATOPHH).
XapaKTepHbIE XUMUYECKUE CBOMCTBA
Npe/IeNbHBIX 0JJHOATOMHBIX 1 MHOT0aTOMHBIX
CIHpPTOB, (heHoNa. XapaKkTepHble XUMHYECKHE
CBOMCTBA aJIbJIETUIOB, TIPENIEITbHBIX
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(hDUPOB.
OCHOBHBIE CTTOCOOBI TTOJTyYEHUS
KHCJIOPOCOICPIKAIINX OPTaHNIECKUX
coeIMHEHUH (B TabopaTopumn)

1.3.4,2.3.4,2.4.4,
251

3.4, 3.5,
3.6,4.1.7,
418

13

XapakTepHble XUMHIECKHE CBOWCTBA
A30TCOZEPIKAINX OPraHMIECKHX
COEIMHEHUH: aMUHOB 1 aMHHOKHCIIOT.
Baxueiimme crioco0s! MOTy4eHUs] aMUHOB U
aMHUHOKHUCIIOT. Brojorndecku BaXkHbIE
BEIIIECTBA: JKUPHI, YIIIEBOIBI (MOHOCAXAPHUIHI,
JIMcaxapuibl, MOJMCaXapuibl), OeIKU

234

3.7,3.8

14

XapaKTepHbIE XUMUYECKUE CBOUCTBA
YIIIEBOJOPOJIOB: aJKaHOB, IIUKJIOANKAHOB,
QJIKEHOB, TUEHOB, AJIKMHOB, apDOMaTHYECKUX
YIIIeBO0PO10B (O€H30I1a 1 TOMOJIOTOB
OeHzoua, crupoina). Baxxneiimme crioco0s
MOJYYCHHS YTIeBO10pO0B. VIOHHBIH
(mpaBmiio B.B. MapkoBHHKOBA) U
paIvKaIbHbIe MEXaHU3MBbI PEaKIiii B
OpraHuyecKoy XUMHUHU

234,244

34,417

15

XapakTepHble XUMHUYECKHE CBOMCTBA
IIpeelbHbIX OJHOATOMHBIX U MHOTOATOMHBIX
CHHUPTOB, PEHOIA, aTIBAETHI0B, KapOOHOBBIX
KHCJIOT, CIIOKHBIX 3(upoB. Baxkneitmue
CrocOOBI OTYICHHUS KUCIOPOJICOACPIKALITIX
OpPraHuYecKuX COeAMHEHUHN

234

3.5, 3.6,
4.1.8

16

B3anmocBs3b yriieBo10poJioB,
KHUCJIOPOJICOAEPKALINX U a30TCOAEPKALIUX
OpraHUYeCKHUX COECTUHEHUM

234,243

3.9




Ne
3aJaHusA

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

17

b

Knaccugukanust XUMHYSCKIX PEaKIUil B
HEOPraHMYECKON M OpraHnuecKord XUMUHU

2.2.8

14.1

18

b

CKOpPOCTb peaknuy, e€ 3aBUCUMOCTb OT
pas3IMyHbIX (aKTOpOB

2.4.5

143

19

Peakuyy OKHCIMTEIbHO-BOCCTAHOBUTEIIBHEIC

221,225

1.4.8.

21

I'unponus coneit. Cpena BOIHBIX paCTBOPOB:
KHUCIasi, HeWTpaJibHasl, MIeTOYHAas

224

1.4.7

22

OO6paTtuMbie 1 HEOOpATUMBIE XUMITYECKUE
peakiuyi. XUMHYECKOe PaBHOBECHE.
CMelieHne paBHOBECHS TI0]] ISHCTBUEM
pa3IUYHBIX (AKTOPOB

245

1.4.4

23

OO6paTtuMbie 1 HEOOpATUMBIE XUMITYECKUE
peakuu. XumMu4yeckoe paBHoBecue. Pacuérsl
KOJIMUECTBA BEIESCTBA, MACChI BEIIESCTBA MU
00BbEMa ra30B M0 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WK 00BEMY OJTHOTO U3
YYacTBYIOUIUX B PEAKIIUH BEIIECTB

1.1.1,252

1.4.4,
433

24

KauecTBeHHbIC pCakin Ha HCOPraHNUICCKUEC
BCIICCTBA U HOHBEI. KauecTBeHHEIE peakuun
OpPraHn4YCCKUuX COG,I[I/IHeHI/Iﬁ

251

4.1.4,
4.1.5

25

[IpaBmna paboTHI B TabOpaTOpHUH.
JlabopaTopHast mocyaa 1 000pyAOBaHHUE.
[TpaBuna 6e30macHOCTH IpH paboTe C
€/IKNUMH, TOPIOYUMH M TOKCUIHBIMHA
BEIIIECTBAMH, CPECTBAMH OBITOBOI XHMHUH.
HaydHble MeTOBI NCCIE0OBaHNS
XMMHYECKHX BEIIECTB U MPEBPaIlCHHUH.
Mertoasl pa3feneHus cMeceit U OUYUCTKU
BelecTB. [IoHsATHE 0 MeTaJUTyprum: 001Iue
croco0ObI osyueHus: MeTayioB. O0mue
Hay4HbIE IPUHIUIBI XUMHUYECKOTO
MPOM3BOJICTBA (Ha IIPUMEpPE MPOMBIIICHHOTO
MOJTYYCHHS] aMMHAaKa, CEPHON KHCIIOTBI,
MeTaHoa). XUMHUYECKOe 3arpsisHeHHe
OKpYKaIOIIEH Cpelbl U ero MOCIIeICTBHUSI.
[TpupoHbIe HCTOYHNUKHN YTIEBOIOPOAOB, UX
nepepaboTka. BeicokomMonekysipHbIe
coenuHeHus. Peakuuy nojaumepusanuy u
noyikoxaeHcanuu. Ilonumepsr.
IInacTMacchl, BOJIOKHA, KAy4yKU

1.3.2,1.33,1.34,
2.2.4

411,
412,
421,
422,
4.2.3,
4.24,
425

28

PacuéThl Macchl BellecTBa Uil 00bEMa razon
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00BbEMY OJTHOTO U3 YHaCTBYIOLIHX B
peakiuu BeulecTB. Pacuérsl MmaccoBoil uiu
00BEMHOM OH BBIXO/Ia IPOAYKTA PEaKI[UH
OT TEOPETUUECKH BO3MOXKHOT0. Pacuérsl
MacCOBOM J0JIH (MACChl) XUMHYECKOTO
COEIUHEHNS B CMECH

2.5.2

4.3.3,
4.3.8,
4.3.9

Yacts 2

29

OKHCIIMTEND ¥ BOCCTAHOBHUTED. Peakuyu
OKHCJINTCIIbHO-BOCCTAHOBHUTCIIBHBIC

233,243,244

2.8

32

Peakuuu, noaTBepkaaroniye B3auMOCB3b
OpPraHUYecKuX COeAMHEHUHN

234,243

3.9

33

YcraHOoBIIEHUE MOJIEKYJIIPHON U
CTPYKTYPHOH (hopMyJ BeliecTBa

252

4.3.7

34

Pacuérel ¢ ucnonabp30BaHUEM MMOHATUI
«PacTBOPUMOCTbY, «MAcCOBast J10JIs
BellleCTBa B pacTBope». PacuéTel Macchl
(00béMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB

252

431,
4.3.5,
4.3.6,

4




Yposensb

Ne IIpoBepsiemMble 31eMEHTBI 3 Kon
CJI0KHOCTH KT 4
3aiaHuA coiep:KaHUsA/yMEHHS K3C
3a1aHus
PeaKLu, eciy OJHO U3 BELIECTB JaHO B 4.3.9

n30bITKE (MMeeT npumecH). Pacyérsl macchl
(06BbéMa, KoNMUYecTBa BEIECTBA) MPOYKTa
peaxIMu, ecau OJJHO U3 BEIECTB JaHO B BHUJIE
pacTBopa C oIpenenEHHON MaccoBOM oyeil
pPacTBOPEHHOTO BelecTBa. Pacuérel
MacCOBOM J0JH (MaccChl) XUMHYECKOTO
COCIMHEHUS B CMECH

Ha pucynke 2 mnpencraBineHbl naHHeie 10 3amaHusiv (%), ypoBeHb
BBIIIOJIHEHUS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM mopor. KpacHou nuHuen
OTPaX€H MHMHMMAJBHBIA MOPOT BBINOJHEHUS I KaXXIOTO YPOBHS CIIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHI — 10%.

100,00
90,00
80,00
70,00
60,00
50,00
40,00

30,00
20,00
10,00
0,00 2 4 5 13 17 18 19 20 25|28 7

M 5a30BbIit 0,00 0,00 33,3 33,3 33,3 0,00 33,3 0,00 33,3 0,00
MOBbILWEHHbIN 0,00 33,3 0,00 0,00 0,00 33,3 33,3 0,00 33,3 0,00

MPOLLEHT BbIMNOJHEHUA

8 9 12 14 15 16 22 23 24 29 32 33 34

BbICOKUI 0,00 0,00 0,00 0,00

Homepa 3agaHuit

Pucynox 2. 3aganusi, mo KOTOPHIM YYaCTHUKHU HE MPEOAO0IIEITH
MHHUMAJIbHBIN TOPOT

AHanu3 pe3ynbTaToB YYaCTHUKOB U TUIIOB 33JJaHUH, MONABIINX B IIEPEUYCHb
(Tabn. 2, puc. 2), mokaszaju, 4YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOEHBI:  DJIEMEHTBHl COJEp’KAaHUS 3aJaHUi  TOBBIIIEHHOTO ypoBHA  No8
(Kiaccudukanus HeopraHumdeckux BermecTB), Nel5 (XapakTepHble XUMHUYECKHE
CBOMCTBAa  KHCIIOPOJACOAEpKAIIMX  OPraHUYECKUX  COEIUHEHUM), Nel6
(B3auMOCBSI3b  YTJIICBOAOPOMIOB, KHCJIOPOJACOJCPKAIIMX ¥ a30TCOACPIKAIINX
opranudeckux coeauHeHuit), Ne23 (OOpatumble U HEOOpaTUMbIE XUMHYECKHE
peaKiun).

Takke B XOJe aHanu3a pe3yJbTaTOB YYAaCTHUKOB M THUIIOB 3a/laHUM,
NonaBUIMX B mepeyeHb (Tadi. 2, puc. 2), ObUIM BBISBICHBI CIEIYIOUIME YACTHBIC
3aTpyIHEHMS YYACTHUKOB 3K3aMEHA:

Boinonnenue 3aganus Ne2 tpeOyeT moHuMaHusi cMmbiciia [lepuonnueckoro
3akoHa [[.M. MeHneneeBa M UCIONB30BaHUS €ro JJII KaYECTBEHHOIO AHAIM3A U
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O0OOCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEHl  CTPOEHUSI AaTOMOB, CBOICTB
XUMHYECKUX DSJIEMEHTOB W MX COCIUHEHHH, C(HOPMHUPOBAHHOCTH YMEHUS
ONPENENATh BaJCHTHOCTh XHMHYECKOIO DJJEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnognueckon cucreme xummuyeckux aneMeHToB (.M. Menneneesa.

Beimonnenue 3amanus Ned mpenanosnaraer 3HaHHE THUIOB KPUCTAIMYECKUX
pELIETOK M BUIOB XUMHUUYECKUX cBsi3ed. OOpaTM Tak)ke BHUMaHUE U HA YPOBEHb
c(OPMUPOBAHHOCTH YUTATEIHCKONH T'PAMOTHOCTH 3K3aMEHYEMBIX, BBIITOJIHSABIINX
3TO 3ajaHue. B ycnoBuM 3ajaHus yKasaHbl JBa IPHU3HAKA, 10 KOTOPBIM
HEOOXOMMO CeNIaTh MPaBUIBHBIN BHIOODP, OIHAKO HE BCE YYACTHUKH OOpaTUIIM Ha
9TO BHUMAHHME.

PesynpraTel BbINOMHEHUs 3amgaHus Ne5 moka3anv, YTO BBITYCKHUKH
HEJOCTATOYHO MPOYHO OBJIAJIEIN YMEHUSIMH KJIACCU(UIIMPOBATh HEOPTaHHUUECKHE
BEILIECTBA.

[Ipu BbmmosHeHun 3amaHuii No7, Ne® sk3aMeHyeMbIM HEOOXOJIMMO OBLIO
IIPUMEHUTh 3HAHUS O CBOWCTBAaX KOHKPETHBIX BEIIECTB, IPUHAIIEKANMX K
pa3HbIM KjiaccaM. OJTO O3HAu4aeT, YTO HEOOXOAMMO YUYUTHIBATH KaK KHUCJIOTHO-
OCHOBHBIE CBOICTBa BEUIECTBA, TAK M €ro CIOCOOHOCTb MPOSBISTH CBOWCTBA
OKHUCIIUTEIIS UIIA BOCCTAHOBUTEIIA.

OTpunaTesbHbIN pPe3yJIbTaT BBITONHEHMS 3a1aHus Nel2 CBHIETENBCTBYET O
TOM, YTO DJJIEMEHTBI COJEpPkKaHUA Kypca OpPraHWYECKOM XHMHHM YCBOCHBI
BBIIYCKHUKAMH  HECKOJIBKO XYK€, YE€M D3JIEMEHThl COJEp)KaHMsS  Kypca
HEOPraHUYECKOM XUMHH. lIpy BBIIONHEHMM OTOro 3aJaHus JK3aMEHYEMbIM
HEOOXOAUMO OBLJIO MPUMEHUTh 3HAHMS O CBOMCTBaX KOHKPETHBIX BEILECTB,
IPUHAUISKAIIMX K Pa3HbIM KJlaccaM. DTO 03HAYaeT, YTO HEOOXOIMMO YUYUTHIBATh
CBOMCTBa BEUIECTB C TOYKM 3PEHUS HAIWYUSA TOW WM MHOW (YHKIHMOHAIBHOU
IpynInbl WIM CBsI3€d, HE IyTas, HaNpUMeEp, PEaKUMU TaJOre€HaJIKaHOB CO
CIIUPTOBBIM ¥ BOJHBIM PACTBOPOM ILIEJIOYH.

[Ipu BbImosHeHMH 3aaaHuss Ne 13 BBIMYCKHUKH MPOAEMOHCTPUPOBAIN
HEJIOCTATOYHYI0 U3Y4YEHHOCTBH BOIIPOCA CBOMCTB a30TCOJAEPKALIUX OPraHUYECKUX
COEIMHEHUH, YTIIEBOIOB.

Beimonssis 3aganue Nel4, BBITYCKHUKHY ITyTaJIA PagUuKaibl METHII U 3THIL

HenpaBunbHO BeIMOMHEHHOE 3amaHue Nel5 TOBOpUT O HEAOCTATOYHOM
YpPOBHE 3HAHUM CBOMCTB KapOOKCHUJIBHBIX U TUAPOKCHIIBHBIX COEIUHEHUH U
croco0ax UxX MOJTyYeHHUs.

OtpuniaTenbHblii pe3yabTaT BBINOIHEHUS 3aAaHusi Nel6 CBUIETENLCTBYET O
TOM, YTO JK3aMEHYEMbI€ HEIOCTATOYHO XOPOILIO OBJIAJIEIIM HABBIKAMHU PELICHUS
KOPOTKHMX F€HETUYECKHUX LIENOYEK ITPEBPALICHUN OPraHUYECKUX COCINHEHUM.

Kak w B mnpouuioM rofy, 3K3aMeHyeMble TMOKa3aiu O0oyiee HHU3BKUE
pe3yabTaThl BHIMIOJIHEHUS 3aJlaHUM C TOpSIAKOBBIMU HOoMepamu 17, 18, 24, 25.
Onpenenéuubie 3aTpyaHeHUs BbI3Balu 3amanuss Ne 17, Ne 18, mposepsitoiue
C(OPMUPOBAHHOCTh ~ YMEHHM  KJIacCU(UUUPOBATH  XUMHUYECKHE  PEAKIUH
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OpraHMYeCKOM XUMHU MO Pa3JIMYHBIM KJIACCU(PUKALMOHHBIM MpPUHIIMIIAM, B
KOTOPOM BBIITYCKHHKH, BEPOSITHO, HE YYHUTBHIBAIM HEOOPATHMOCTh pEaKIUil
TOpPEHHS.

PesynwraTel pemenus 3agad Ne 19, Ne 20 mokasaim, 4TO 3K3aMEHYEMBIMHU
HEJIOCTATOYHO  YCIEHNIHO YCBOEHBI  CIEAYIOLIME JJIEMEHTBl  COJEpKaHMUS:
OKHUCIIUTEIb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJIEKTPOIIU3.

Brimonnenune 3amanuii Ne 22, Ne 23 mpeamosiara€T yMEHUE BBITIOJIHATH
pacyeThl N0 YpPaBHEHUSIM PABHOBECHBIX PEAKIUN.

Pemas 3amanue No 24, MHOTHME BBITYCKHHUKHM TOKa3ajlyd HE3HAHHE CBOWCTB
METaJJIOB.

Boemmonuss 3amanue Ne 25, BBITYCKHUKM IOKa3ajdu cjladble 3HAHUA 10
NPUMEHEHUIO OPraHUYECKUX BEUIECTB, UTO TOBOPUT O HE3HAHWU OOLIMX HAYUHBIX
IPUHIUIIOB XMMHYECKOTO IIPOU3BOJACTBA, B YaCTHOCTH ALCTHIEHA W CIIOXKHBIX
3(upoB.

Pe3ynbTaThl penieHus: pacu€THBIX 3a7a4 0a30BOTr0 YPOBHS CIOKHOCTH Ne26,
No27, Ne28 moka3bIBalOT, 4YTO HEKOTOPHIE SK3aMEHYEMbIE CO CJ1ab0¥ MOArOTOBKON
OBJIAJIETM JIMIIb YMEHUSMHU BBINOJHATh pacdy€rsl TemnoBoro 3¢dexra (1o
TEPMOXUMHUYECKUM ypaBHEHUSIM) — Ne27. A BOT yMEHUSIMU NPUMEHSTHh MOHSITHE
«MaccoBasi J10J1s BEIIECTBA B PacTBOPE» W YUHUTHIBATh COOTHOLIEHUE BELIECTB,
YYaCTBYIOIIMX B PEAKUUHU, HEIOCTATOYHO, KaK, HAalpuUMeEp, MPH BHIIOJIHEHUU
3aganust Ne28. Otu 0a30Bble YMEHHUS BO B3aMMOCBSA3M HEOOXOAMMO TaKxkKe
IIPUMEHHTH IIPU PEIICHUU 3a/1a4 BBICOKOTO YpOBHSA Cl0KHOCTH Ne33, Ne34 B yactu
2, ¢ KOTOPBIMHU HE CIIPaBUJICS HU OJIMH BBIITYCKHUK.

3agaHuss 4YacTM 2 C Pa3BEPHYTHIM OTBETOM MMEIOT CBOEH IEJbIO
mupdepeHnranno Haubosiee MOATOTOBIEHHBIX OOYYaIOIIMXCA U UMEIOT CaMyro
BBICOKYIO TU(DPEpEeHINPYIONTYI0 CIIOCOOHOCTh. BBIMOTHUTL 3alaHKue BBICOKOTO
YPOBHSI CIIO)KHOCTM Ha MAaKCUMAaJbHBIM Oamin ynaérca ToOJIbKO HauOoliee
MOJATOTOBJICHHBIM OOYYalOIIMMCS, Y KOTOPBIX HapAIy C XOpOUIed XUMHYECKOU
HOJIFOTOBKOM XOpOII0 cpopMUpPOBaHA MaTEeMAaTUYECKasi TPAMOTHOCTb.

3aganus Ne29, Ne32 ycrienHo BBINOJIHUIIN TOJIBKO T€ BBIITYCKHUKH, KOTOPBIE
IPOJAEMOHCTPUPOBAIIM BJIAJICHUE TAaKUMHU YMEHHUSMHU, KaK MPaBUIBLHO BbIOpaTh
pearupyroue BellecTBa, MOHUMAaTh CYUIHOCTh pEakUWil HMOHHOrO OOMeHa u
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKLHA, YMETh MPEACTaBUTh TEKCTOBYIO
UHPOPMAIIMIO 0 XUMUUECKHUX PEaKIMIX B BUAEC XMMHUUECKUX YpaBHEHHI, a Takxke
COCTaBUTh YPAaBHEHUS PpPEAKUUH, WUIIOCTPUPYIOIIUX CXEMy MpeBpalleHHM
OpraHUYECKUX BEIECTB.

Beimonnenne 3amanus Ne33 Hapsaly C HECIOKHBIMM MaTe€MaTHYECKHUMHU
pacuétamMu TpeOOBAJIO YCTAHOBJIEHUS XWMHUYECKOTO CTPOCHHSI OPraHUYeCKOro
BEILECTBA 10 OMHUCAHUIO €r0 HEKOTOPBIX XUMUYECKHUX CBOMCTB.

[Ipu pemennn 3amanus Ne34 TpeOoBasoch MPUMEHUTH MEKIPEAMETHBIC
YMEHUS 1O BBISBICHUID MAaTEMaTUYECKOM 3aBUCUMOCTH MEXIYy 3aJaHHBIMU
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(1)I/I?>I/I‘ICCKI/IMI/I BCIIMUMHAMHM M COCTABJICHUIO MATCMATH4YCCKOI'O YpPaBHCHHUSA IJIA
MMOMCKA HEU3BECTHOM BEJIMYUHEIL.

JInarnocruyeckasi padora

B mensx moaroToBKkHM OOyYaromIMXCS M TMEJArOrMueckoro CooOIIecTBa K
cllaye TOCYJapCTBEHHOIN UTOrOBOM aTTeCTalliy 0 00pa30BaTENbHBIM IporpaMmmMam
cpennero obmiero odbpazoanusi B Ilpumopckom kpae B 2023 romy ®I'BHY
«DenepanbHbIN UHCTUTYT MEJarorH4eCKuxX MU3MEPEHUN» MIPOBEN
JMAarHOCTUYECKYI0 paboTy MO0 XUMUU Ha TeppuTopun J[anbHEBOCTOYHOIO
benepaibHOrO OKpyTa.

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

Tabmuma 3. KomruecTBo yuactaukoB /[P mo xumum

ATE KomnuuecTtBo yuactaukos EI'D % ot obm1ero yncna
10 Y4eOHOMY TpeIMETy YYaCTHHKOB B PETHOHE
IkoTOBCKMIT MyHUIIMNIATBHBIN palioH 6 0,7

Ha pucynke 3 mpencraBieHbl OCHOBHBIE pe3ynbTaThl [IP mo xumuu B
[[TxoToBCcKOM MyHHnMnanbHOM parone. B 2023 rony B OO MyHMOHMDanuTeTa HE
OBLJIO BBIITYCKHUKOB, HAOPABIIMX MaKCUMAaJIbHBIN Oasl.

100

83,33

80
60

40

16,67
] :

M He 3ayTeHO M 3a4TeHo < 80% oT max

20

Pucynox 3. OcHoBHbIe pe3ynbTarsl P o xumuu

Ha pucynke 4 mnpexacraBieHO pacHpeesieHue IEPBUYHBIX OajloB 10
MYHULUIATUTETY MO KOJIMYECTBY YUYACTHUKOB.
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B Ttabmuue 4 npencraBiieHbl 33JaHUSA [0 XWMHHU, B3BEIICHHBIM MPOLIEHT
BBIITOJTHEHNA KOTOPBIX B IIIKOTOBCKOM MYyHMIIMITAJBHOM pPaniOHE HE MPEOIO0JIEN
MUHUMAJIBHYIO TpaHully (IPUMEPHBIM YpOBEHb BBINOJHEHHS 3alaHusl 0a30BOro

2

2
| :
3 4 5 6

7 8 9 10 11 12 13 14 15 16

17

18 19

Pucynox 4. Pacnpenenenue nepBUYHBIX 0AJIOB 110 XUMUHU

20 21

ypoBHst — 60-90%, noBsimieHHOTO YpoBHS — 40-60%, BhIcOKOTO YpoBHS — 10-20%).

Tak kak pesynapTar 1o 3agaHusm Nell (IT) u Nel2 (B) mpencraBieH B
CyMMapHOM BHJIe, TO MHUHUMAJIbHBIA IOPOT BBIMOJIHEHUS JUISl JTaHHBIX

00BbeIMHEHHBIX 3aJaHUI B3IT Kak BEICOKUNA — 10%.

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

HC MMPCOaO0JICIIN MUHHUMAaIbHBIN mopor

w =

=| 25 E

| 283 n / Koz KT

= SEE poBepsieMble J1eMEeHTHI Coep KaHusl/yMeHUsl K3C

f” o g

21”37

Yacts 1

CtpoeHne 3IeKTPOHHBIX 000I09EeK aTOMOB JIEMEHTOB TIEPBBIX 111 1.2.1,

1 B YEThIPEX IEPUOJIOB: S-, P- U d-DJIEMEHTHI. 231
DrekTpoHHas KoHpurypaiws atoma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI XUMUYIECKUX CBOMCTB 2JIEMEHTOB U UX 1.2.1, 1.2.3,
COCTMHEHUH 110 epHoiaM | IpyTam. 1.2.2, 241,
O0mas xapakrepuctuka MetaiuioB IA—IIIA rpynm B cBsi3u ¢ ux 1.2.3, 2.3.1
1oJI0’keHHEM B [leproauueckoii cucTeMe XMMHUYECKUX 3JIEMEHTOB 124
J.1. MeHnzneneeBa 1 0COOCHHOCTSMHU CTPOSHUS KX aTOMOB.

2 b XapakTeprcTHKa IepexoTHBIX IEMEHTOB — ME/IH, [INHKA, XpoMa,
JxKeJe3a — TI0 MX IOJI0KeHUIo B [leproandeckoii cucteMe XUMHUIeCKUX
anemenToB J[.J. MeHeneeBa 1 0COOEHHOCTSIM CTPOCHHS UX aTOMOB.
Oom1as xapaktepuctrka HemetaiioB [VA—VIIA rpynm B ¢Bs3U C UX
1oJIo’keHueM B [leproauueckoil cucTeMe XMMUUYECKUX 3JIEMEHTOB
J .M. MenpeneeBa u 0COOCHHOCTSIMH CTPOEHHSI UX aTOMOB
KoBanenTtHast xumudeckast CBsi3b, €€ pa3HOBUIHOCTH M MEXAHU3MBI 1.3.1, 2.2.2,
00pa3oBaHusl. XapaKTEPUCTHKH KOBAJICHTHOM CBsI3H (IIOSIPHOCTD U 1.3.3 24.2,
sHeprus cBs3u). MloHHas cBs3b. Merammuueckas cBsi3b. BogopogHas 24.3

4 b CBSI3b.
BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHust. Tun
KPHUCTAJUTMUECKOHN PelIéTKH. 3aBUCUMOCTD CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHHMS

5 B Knaccudukanms oprannyeckux emecTs. HomeHnknarypa 3.3 2.2.6
OpraHMYecKuX BelecTB (TpUBHAIbHAS U MEX/yHApPOIHAs)
Teopus CTpOCHUS OPraHMYESCKUX COCIUHEHHIA: TOMOJOTHs U m3omepus | 3.1, 3.2 1.2.1,

6 b (cTpyKTypHas ¥ IpocTpaHCTBEHHas). B3auMHOe BiMsIHIE aTOMOB B 2.2.2,
MOJIEKyJIax. 2.2.3,




Kon

K3C KT

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Ne 3ananusa
Yposensn
CJ0KHOCTH
3alaHus

Tunel cBsi3eil B MOJIEKYIaxX OpraHMYeCcKHX BemecTs. [ mopuamsanus 2.2.7
ATOMHBIX opOHuTanel yriepona. Pagukan. ®yHKIIMOHATBHAS TPYIIITA
XapaKTepHbIe XUMUIECKHE CBOWCTBA YTIEBOJOPOIOB: AJIKAHOB, 3.4, 3.5, 1.3.4,
IUKJIOAIKAHOB, ATKCHOB, JIICHOB, AJKIHOB, apOMaTHYECKHX yrieBono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH3051a ¥ TOMOJIOTOB OEH30J1a, CTUPOIIA). 4.1.8 2.4.4,
OCHOBHBIE CIIOCOOBI TIOJTyYEHUS! YIIIEBOJIOPOAOB (B 1a0OPaTOpHH). 25.1
XapakTepHble XUMUYCCKHE CBOWCTBA MPEIC/IbHBIX OJTHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (heHOIIA.

XapakTepHble XUMUYCCKHE CBOWCTBA aJIbJICTHIIOB, PEACIbHBIX
KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3(HPOB.

OCHOBHBIE CIIOCOOBI TTOTYYEHUS KUCIOPOICOACPKAIIIMX OPTaHHICCKIX
coelMHeHUH (B 1JaOOpaTOPHH)

XapaKTepHbIe XUMUYECKHE CBOWCTBA a30TCOICPKAIINX OPTaHUIECKAX 3.7,3.8 234
COCTMHCHUI: aMHHOB U aMUHOKHCIIOT. BaxkHeiimre criocoOs

8 b MTOYYCHUST aMAHOB U aMHUHOKHUCIIOT.

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

XapakTepHble XUMHICCKIE CBOMCTBA YTIICBOJOPOIOB: AIKAHOB, 3.4,41.7 2.3.4,
IUKJIOAIKAHOB, AIKCHOB, TUCHOB, aJJKHHOB, ApOMAaTHIECKUX 244
YIJIEBOAOPOI0B (OCH301a U TOMOJIOTOB OCH30J1a, CTHPOJIa).
Bakneiimire crioco0bl MOTy4YeHUs YTIeBOA0POA0B. MoHHBIH (TIpaBuio
B.B. MapkoBHHKOBA) U pauKaIbHbIC MEXaHU3MBI peakIuit

B OPraHUYECKON XUMUH

XapakTepHble XUMHUYECKHE CBOUCTBA MPEJEIbHBIX OJTHOATOMHBIX U 3.5, 3.6, 2.34
MHOTOATOMHBIX CITUPTOB, ()CHOINA, aJIbACTHI0B, KAPOOHOBBIX KHCIIOT, 4.1.8
CIIOKHBIX 3(hupoB. BaxkHeiimme cnocoOsl MOTyIeHUS
KHCJIOPOACOACPKAIINX OPTAHUICCKAX COCTMHCHUI

Yacts 2
13 I B I YcraHoBIIEHHE MOJIEKYJISIPHOH U CTPYKTYpHOI (hopMylJ1 BenecTBa I 4.3.7 I 2.5.2

10 II

Ha pucynke 5 mnpencraBiacHsl naHHble 1o 3amganusMm (%), ypoBeHb
BBINOJIHEHUSL KOTOPBIX HE NPEOA0JIE]l MUHUMAJIbHBIN Mopor. KpacHou nnHuen
OTPaXEH MHUHUMAJIBHBIM MOPOT BBITIOJHECHUS ISl KKIOTO YPOBHS CJIOKHOCTH:
0a3oBbIii — 60%, moBbeIIeHHBIH — 40%, BeIcOKUI — 10%.

100

90
< 80
i, 70
= 60
o
= 50
0
o 40
£
6l 30
] 20
2 on 1

0

1 2 4 5 6 8 7 9 10 13

H 5a308bIi 16,00 33,00 33,00 16,00 16,00 0,00
NOBbIWEHHbIN 4,80 0,00 8,00
BbICOKUM 0,00

Homepa 3agaHnit
Pucynok 5. 3aganusi, 10 KOTOPbIM YYaCTHUKHU HE MPEOAOIIENH

MHHUMAJIbHBIN TOPOT
10



AHanu3 pe3ynbTaToB YYaCTHUKOB W THUIIOB 3aJJaHUH, TIOMABIINX B IIEPCUYCHb
(Tabm. 4, puc. 5), mokas3aj, 9YTO YYaCTHUKHU HE MPEOI0JIETI MUHUMATBHBINA TIOPOT B
10 u3 13 3aganuii JIP. Huke B TabGauiie 5 mpencTaBieH CoJepKaTeIbHBIA aHaIn3

3aganuil [[P.

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

KpaTkas xapakrepucTuka
3aaHus

OcHOBHEIE 3aTpy/HEHHS
y4yacTHukoB JIP

Bo3MoskHBIE IPUYNHBI
3aTpyAHeHU M

unpopMayus no KaNCOOMy 3a0aHUI0 C KPAMKUM

omeemom

3ananme 1. JlanHoe 3amaHue
TpeOyeT 3HAHWHA O CTPOCHUHU
aToma.

HpI/I BBIIIOJIHCHUHU  3TOI'O

3aJlaHuA

9K3aMCHYCMbIC HE Y4JIU, YTO B 3aJlaHNUU
OBLIT 3a/laH BOIIPpOC O KaTUOHAX, a HE O

OJICMCHTC.

IlyraroT nonsaTus

3aganne 2. 3aKOHOMEPHOCTH

Vaammecs pacriosarajan 3JIEMEHTBI HE

HeBHuMarenbHOCTb npu

HW3MEHEHHUS XAMHYECKHUX | B MOPSAAKE YMEHBIICHUS, a B MOPSAAKE | MPOUYTCHUH 3aaHUS
CBOWCTB DIIEMEHTOB W WX | YBEJIWYCHHUS CBOHCTB.

COCOUHEHUI 10 TMepHomaM W

rpynmnam.

3ananue 4. 3apanue | [Ipy BeImONHEHMHM 3agaHus MHorue | HeBHHMaTenbHOCTH npu
HATIpaBJICHO HA 3HAHMWE THWIIOB | yYallWecs HE YWIM TBOWCTBEHHOCTH | MPOYTCHHUH 3aJaHUS
XUMHYECKUX cBs3eit U | JaHHOTO Bompoca. M, cCOOTBETCTBEHHO,

KPUCTAINIMYECKUX PEHICTOK

BBIOMpanM  BEIIECTBa,

YUuThIBast

TOJBKO PEIIETKY WIM TOJbKO THII

CBs3H.

3ananme 5. 3amanue
HaIpaBJICHO Ha 3HAHHE
KIacCH(UKAIUN OPTaHUIECKUX
COETMHEHUH.

[Ipy BBINOMHEHUM JAHHOTO 3aJaHUS

HCKOTOPLIC ydamuecs
HC3HaHHUC (I)yHKI_II/IOHaJ'ILHLIX
OpPraHNn4YCCKUuX CoeﬂHHeHﬂﬁ.

IMoKasaJin

rpyImn

CnaOple MeTanpeAMETHbIE HaBBIKU
(ananus,
COIOCTABJICHUE)

KiaccuuKanusi,

3ajganue 6. 3ananue
HaTpaBJICHO HA 3HAHWUE MOHATHHA
TOMOJIOTH W  H30MEpHl B
OpTaHUYECKOHN XVMHH.

HpI/I BBIIIOJJTHCHHUHU 3aJJaHus HC
qTo ApOMATHYICCKHUC
SABJIAIOTCA
TOMOJIOTUYECKHUM
SBJIAIOTCA
MMPEACIIbHBIX aJIbJACTUA0B.

pigoM U

yaIH,

aJIbJIETUIBI
OTHENbHBIM

HEC

npeaAcTaBUTCIIIMU

Cnabeie mpemmetrneie YV, He
oTpaboTaHBI
COJICPKAHUS: TOMOJIOTH W M30MEPHI
B OPTaHUYECKOM XVMUH.

3JICMCHTBI

3aganne 7. 3ananue
HampaBIeHO HA  CPaBHEHHE
CBOICTB  yIJIEBOJOPOAOB U
KHCJIOPOACOAePrKaIUX
OpPraHUYECKUX COEAUHEHUH.

HeBepHo npuMeHwIn 3HaHUS CBOMCTB

OpraHUYecKuX COeAUHEHUH.

HenocraTounoe 3HaHue CBOMCTB
OpPraHUYeCcKUX COEAUHEHUH.

3aganne 8. HampaBneHo Ha

HeBepHo npuMeHwIn 3HaHUS CBOMCTB

[Ipy BBINOMHEHUU 3TOTO 3adaHUS

3HAaHHE CBOMCTB aMHHOB. a30TCOJIepIKaITIX OPTraHWYECKHUX | BBITYCKHUKH MOoKa3aau
COCUHECHUM. HEJOCTAaTOYHOE 3HAHHE CBOICTB
a30TCO/ICPKAIUX  OPTaHWYCCKHUX
COEJIMHEHUI.
3aganme 9. 3amaHme TpeOyeT | OmMMOKK IOMYIICHH B MpPEBpaIleHUH | JK3aMCHYEMEIC HEJIOCTAaTOYHO

3HaHHE CBOMCTB BCEX KIJIACCOB
YTICBOJOPOIOB.

OOHUX XUMHUYCCKUX BCIICCTB B JIpYyTHC.

3HAIOT CBOMCTBa ApOMATHYICCKUX
YTJIEBOAOPOAOB, a TAKIKE YCIIOBUA

MIPOBEACHUS HEKOTOPBIX
XUMHUYECKUX PEaKIHil.

3amanue 10. 3amanve | OmmOKM AOMyIIEHBI B TMpeBpamieHuu | HemocraTouyHoe 3HaHWE CBOWCTB

HAlpaBjIeHO HA  MPOBEPKY | OJAHUX XMMHUYECKUX BEIIECTB B APYrHe. | CIIUPTOB M KAPOOHOBBIX KHCIIOT, a

3HAHUM XHUMHYECKHX CBOWCTB
KHUCJIOPO/ICOIepKAIIUX
OpPraHUYECKUX COCAUHEHUH.

TaKXke He
peakuuu B
KaTaJn3aTopa.

y4in HalpaBJICHUE
3aBHUCHUMOCTH oT

UHpOPMAYUSL NO KAHCOOMY 3A0AHUIO C PA3GEPHYMBIM OMEEMOM

3amanme 13. PacueTHas 3amaua
Ha BBEIBOJT hopmysl

Ounbku JOMYHICHBI TPU BBIMTOJIHECHHUN

pacyeTOB IO JaHHBIM 3aJa4u.

VdeHuKH 1oKa3ain HCIO0CTAaTOYHBIC
3HAaHU 1O BBINIOJHCHUIO PACYCTOB
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Kpartkas xapakrepucTuka OcHOBHBIE 3aTpy/IHEHHS Bo3MoskHBIE NPUYNHBI

3ajaHus y4acTHUKOB /[P 3aTpyAHeHU
OpPraHUYECKOT0 COEIMHEHHS IO 0 [JaHHBIM 3aJaud, HEyMEHUe
MIPOAYKTaM FOPEHUS. COCTaBJIATh CTPYKTYPHYIO (hopMyIty

110 BEIBCJICHHOC MOﬂeKyﬂHpHOﬁ.

BbiBoabI M pexoMeHaALIMHT

AHanu3 MaTepuagoB IPOBEICHUSA OICHOYHBIX MPOLEAYp IOKa3al
nepedyeHb 2JIEMEHTOB COJIepKaHUs / YMEHUH M BHJIOB JCATEIbHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B 1IEJIOM MOYXHO CUUTATh JOCTATOUHBIM:

1. HaspiBaThb  M3y4YeHHBIE  BeEIIECTBA IO  TPUBHAJbHOM WM
MEXIYHApPOJHOU HOMEHKJIAType.

2. Omnpenenars/Kaaccu@UIUPOBaTh: BaJCHTHOCTh, CTENEHb OKHUCIICHHS
XHMHUYECKUX 3JIEMEHTOB, 3apsi/ibl MOHOB, XapaKTep Cpeabl BOJAHBIX PAacTBOPOB
BEIIECTB; OKHUCIMTEIb M BOCCTAaHOBUTEIb, NPHUHAIICKHOCTh BEUIECTB K
Pa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX U OPTAaHUYECKUX COCIUHEHUN.

3. XapakTepuzoBaTh: S-, P- W d-2JIEMEHTHl 10 WX IIOJOXKCHUIO B
[lepuonnueckon cucreme .M. MenaeneeBa; CymHOCTh H3YYEHHBIX BHUJIOB
XUMHUYECKUX PEAKIU: IIEKTPOJIUTUYECKONU NUCCOLMAIIMN, MIOHHOTO OOMEHa.

4. TIpoBOAUTH BBIUUCIIEHUS M0 TEPMOXUMHUYECKUM YPABHEHUSIM.

5. OOyuaromuecss TOHUMAIOT CMBICI TaKUX BAXKHEUIIUX TOHITHUM, KaK
TUJPOJIU3 U JICKTPOIU3 (BBIJCISIIOT UX XapaKTepHbIC IPU3HAKH).

AHanu3 MaTepUaioB MPOBEJACHUS OIEHOYHBIX MPOIEAYp MOKa3aj MepeycHb
AJIEMEHTOB COJEpKaHUsl / YMEHUM U BUAOB JCSATEIBHOCTH, YCBOCHUE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETUOHA, IIKOJIBHUKAMU C Pa3HbIM YPOBHEM IMOJTOTOBKHU
HEJIb3s CUUTATh JIOCTATOUYHBIM:

1. HaswpiBaThb BHJ XHUMHYECKHX CBSI3€M B COCAMHEHUSAX M  THII
KPUCTAJJINYECKON PEIIETKU; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, TOMOJIOTH
Y U30MEPBI.

2. KmaccupunupoBaTh XUMHUYECKHE pPEAKIMU B HEOPTAaHUYECKOW U
OpTaHUYECKOU XUMUHU (TI0 BCEM M3BECTHBIM KJIacCU(DUKAIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh OOIIME XUMHUUYECKHE CBOMCTBA MPOCTHIX BEHIECTB —
METaJJI0B M HEMETA/UIOB;, OOIHMEe XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUN, CBOMCTBA OTIECJBHBIX NPEACTABUTEIEH OATUX
KJIaCCOB; CTPOEHHE W XUMHUYECKHUE CBOWCTBAa W3YUYECHHBIX OPTraHUYECKUX
COCIMHEHUN.

4. OOBACHATH 3aBHCHUMOCTh CBOWCTB XHMHYECKHX DJJIEMCHTOB U HX
COCIMHEHUN OT TMOJIO)KEHUd odyeMeHTa B llepuonmueckou cucreme ..
MenpaeneeBa; MNpuUpPoaAy  XUMHUUYECKOM  CBA3M  (MOHHOM, KOBAJIECHTHOM,
METaJITMYEeCKONW, BOJOPOJIHOWM); 3aBUCUMOCTb CBOWCTB HEOPTAHUUYECKUX H
OpPTaHUYECKHX BENIECTB OT WX COCTaBa W CTPOCHUS;, BIUSHUE Pa3JIUUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOW peaklMu U Ha CMEIIeHHE XUMHYECKOTO
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paBHOBECHS.

5. IlnanupoBaTh/IPOBOIUTH HKCIIEPUMEHT 1o MOJIyYEHUIO "
pPacno3HAaBAHUIO BAKHEWIIMX HEOPraHWYECKUX U OPraHUYECKUX COEAMHEHHI C
y4€TOM MPUOOPETEHHBIX 3HAHUH O MpaBHiax 0€30MacHOM pabOThHI C BEIIECTBAMU B
Ja00opaTopuu U B OBITY; BEIYUCICHUS 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM.

Ha ocHOBe BBIBICHHBIX THUIUYHBIX 3aTpPyJHEHUH U OHIMOOK ObUIN
c(opMyIUPOBAHBI CIAEAYIOLIUE aIPECHbIC PEKOMEHIAIINH .

PexoMeHgalMM 110 COBEPLICHCTBOBAHWIO NPENOJABAHMA XHMMHM IS Bcex
00y4arImnxcs

a) YuureJasaM, METOAMYECKMM 00beIMHEHUAM yUHuTe el

[{enenanpasneHHas paboTa 1o GOPMUPOBAHUIO YMEHUN:

- BBIACHATH B YCIIOBUU 3a1aHUS TIABHOE;

- yCTaHaBIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBS3U MEXIAY OTACIbHBIMU
AJIEMEHTaMU COJIEp’KaHUs, B OCOOEHHOCTH B3aMMOCBA3b COCTaBa, CTPOEHHUS U
CBOMCTB BCIIIECTB;

- BHHMMATEJIbHO aHAJIM3UPOBATH YCIOBUS 33JaHUS U BBIOMPATh aJE€KBaTHYIO
MIOCJIEI0OBATEIIbHOCTD JICUCTBHUM.

OTH yMeHus (pOpMUPYIOTCS CUCTEMATUUYECKH HA MPOTSHKEHUHM BCETrO IUKJIIA
OOy4YeHHMs] XUMHUH MTPAKTUYECKH HA KaXJIOM YpPOKE.

OnHolt 13 BaxHENIINX QYHKIUN yuyuTeNs Ha HA4aJbHOM 3Tare MOATrOTOBKH
ABJIAETCS] Pa3bACHEHHE OOYyYarolMMCs MPUHUMUIIOB 0TOOpa M moctpoeHus KMM.
JUis  TOpaBUIBHOTO TIOHMMaHUsl TpeOOBaHUM, NPEIBABISEMBIX K YpPOBHIO
IIOATOTOBKHU BBITYCKHUKOB M0 XMMHH, YUYUTEIb JOJKEH HE TOJBKO UMETh YETKUE
NPEACTABICHUS] O MNpUMEpax 3aJaHHl, BKIIOYEHHBIX B JAEMOHCTPALMOHHBIN
BapHaHT TEKYLIETO rojia, HO U OBITh 3HAKOM C COJEp)KaHueM Koaupukaropa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBIISIONICH KOTOPOW
SBJIIETCS OOOOIIEHHBIN IJIaH 5K3aMEHAIlMOHHOrOo BapuaHTa. IMEHHO He3HaHue
COJIEp’)KaHUE JAHHOTO JOKYMEHTa SBJISETCS OJHUM U3 OCHOBHBIX (DaKkTOpOB,
MEIIAOMINX TMOJHOIEHHOMY IUIAHUPOBAHUIO MPOLECCAa MOATOTOBKM K DK3aMEHY
KaK JUIsl y4uTens, Tak W il oOydarommxca. Pesymerater EI'D 2023 r.
POJEMOHCTPUPOBATIN MPOOJIEMBI B MOJATOTOBKE BBIITYCKHUKOB, OOYCJIOBJIEHHBIE
MAaKCUMAJIbBHOW OpHMEHTALMEN MHOTMX M3 HUX JIMUIIb HA DJIEMEHTBI CONEPKAHUS U
YMEHHsI, KOHTPOJIb KOTOPBIX IPEIyCMOTPEH 3aIJaHUAMHU JEMOHCTPALMOHHOIO
BapuaHTa. llokasaTenpHO, YTO I MPABUIBHOTO IMOHMMAaHUS HA3HAYEHHS ITOTO
JOKYMEHTa €XEerogHo B HEro BKJIOYaercs ciuenywomas ¢paza: «llpu
O3HAKOMJIEHUU C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIBHBIX
MarepuasioB EI'D cienyeT mMeTh B BUAY, UTO 3aJaHUs, BKIIOYEHHBIE B HETO, HE
OXBAaTBhIBAIOT BCEX DJJIEMEHTOB COJAEP)KAHMS, KOTOpble OyayT MpPOBEPSTHCS C
nomMouisro BapuanToB KM B 2023 r.»

OOyuast IIKOJNBHUKOB TMpUeMaM paboOThl € PA3NUYHBIMA  THUIAMH

KOHTPOJIUPYIOIIMUX 3aJaHuil (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
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HEO0OXO0JIMMO JT00MBAThCS MOHUMAHUS TOTO, YTO YCIICIIHOE BBITIOJIHEHHE JIFOOOTO
3aIaHUs HEBO3MOXKHO 0€3 THIAaTEJIbHOTO aHalh3a €ro YycCJIoBUS U BbIOOpa
aJICKBaTHOM MOCJICIOBATEILHOCTH AeicTBUM. Ha KakIoM »Tare mOoJAroTOBKH K
PK3aMeHy HEO0OXOIMMO pa3BHBATh HABBIKM CMBICIIOBOTO UTEHHUS, CTaBUTh IEPE.
oOy4JaromuMucs MpoOJIEeMHBIE BOMPOCH M MpeajiaraTh HECTaHIApPTHBIC 3aJaHUs,
KOTOpbIe OYIyT CHOCOOCTBOBATh AKTUBH3AIMU MBICIUTEIBHBIX TIPOILIECCOB U
noOyX1aTh K AKTUBHOMY IOMCKY pelieHus. BakHO He mpemjarath YYEHUKY
TOTOBBIM QJITOPUTM, & MPHUBETCTBOBATh COOCTBEHHYIO IMOUCKOBYIO JESTEILHOCTH
y4alierocs, MOOWPSATh HECTAHAAPTHBIE MOAXOAbl M HWHTEPECHBIC MBICIIH.
OnHOBPEMEHHO BaKHBIM CTAaHOBHUTCS (HOPMHUPOBAHHE Yy OOYYAIONIUXCS YMCHHUS
palMOHAJIBHO MCIIOJIb30BAaTh BPEMsSI 4YEpEe3 TPEHUPOBKHM B PEKUME PEaTbHOIO
BPEMEHHU, OTBEICHHOTO Ha BBIMOJHEHUE pPaOOTHI € OOJBITUM KOJIMYESCTBOM
3a/TaHUH, KaKOBOH U SIBIIIETCS DK3aMeHaImoHHas padota EI'D.

3aganus yactu | sk3aMeHanMOHHBIX BapuaHTOB EI'D mo xummm 2023 r.
CTaIM MpoAouKeHueM mpeoOpa3zoBanuid B KMM, npeanpuHSATBIX B MOCIEAHHUE
rojJibl ¥ HaMNpaBJICHHBIX Ha peaU3alMI0 CUCTEMHO-ACSATEIbHOCTHOIO IMOJIXO0/A.
NMeHHO OH JOJKEH OMPEaeaTh METOAO0JIOTHIO MPETOIaBaHNs XMMHUU B IIKOJIE HA
COBpEMEHHOM J3Tarne. He MeHee 3HauMMBbIM acriekToM Ipu pazpadorke KM crano
YCUJICHHE BHHUMAaHHUS KOHTPOJIIO C(POPMHPOBAHHOCTH METANPEJIMETHBIX YMEHUH,
3HaHUU U yMEHUM, POpMHUPYEMBIX B paMKaX XUMHUECKOTO SKCIIEPUMEHTA.

VYkazaHHble HampaBjeHUs coBeprieHcTBoBaHus KM meperuieratorcss U ¢
dbopMUpOBAaHUEM BJIEMEHTOB (DYHKIIMOHAJIBHON TIPaMOTHOCTH: UHTATEIIbCKOMH,
MaTEMAaTUYECKON U €CTECTBEHHOHAYYHOM.

BaxxHoe mecto B mpenojaBaHWM XMMHUU JIOJDKHBI 3aHMMATh 3a/Ja4d Ha
pacyeT Macchl BEIIECTBA WM 00beMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00beMy OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIESCTB, TaK KaK 3TO
TPAIUIIMOHHBIA THUIT PAcyeTOB, KOTOPHIA BXOAUT B TMpOrpaMMy [0 XUMHUU
OCHOBHOM WIKOJIBI, a TAKXKE 3aJa4yd, TPEAyCMAaTPUBAIOIINE PAaCYET MAaCCOBOU WU
00BEMHOM JIOM BBIXOJIa MPOAYKTA PEAKIIUH OT TEOPETHUYECKH BO3MOXKHOTO HIIH
MacCOBOM J10J1M (MAacChl) XUMHYECKOT'O COSJIMHEHUS B CMECH.

BaxxHo HayuuTh JIeTeil NMpaBUJIBHO J1aBaTh OTBEThl HA pPACUETHBHIC 3a7ayH,
KOTOpbI€ JIOJDKHBI OBITh TIPEACTaBICHBl B BHJE UHWCIOBBIX 3HAYEHUU C
OTPEJICICHHON CTEMEHbI0 TOUHOCTU OKpYTieHus. OmMOKH B OTBETAaX TaKUX 3ajad
CBUJICTCIILCTBYIOT HE TOJBKO O JepuiuTax B CHOPMHUPOBAHHOCTH DSJIEMEHTOB
MaTeMaTUYECKOW TPaMOTHOCTH, HO M O HEJOCTATOYHOU CHOPMUPOBAHHOCTH
PETYJISTUBHBIX YHHUBEPCAJIBHBIX Y4YEOHBIX JEHCTBHA — YMEHHH CJIEeIOBaTh
WHCTPYKITUSIM, OTIPEEISITh TIOPSIOK ACHUCTBUHM, pab0TaTh MO TIJIaHYy.

Heob6xonumo ¢opmupoBaTh 0a3oBble MaTEeMaTUUECKHUE W DJIEMEHTApHbIC
xumudeckue 3HaHus. Peub upmer o0 ymeHusix pabotarh ¢ KodppuuueHtamu u
MPOBOAUTH MPOCTEIIe apuhMETUIECKUE PACUETHI.

JIst BOCTIOJIHEHUST TPOOENIOB 1O HEKOTOPBIM TeMaM, KOTOpBIE PETYJISIPHO
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BBI3BIBAIOT 3aTPYJHEHUS y O0yUYaIOIUXCA U YYaCTHUKOB PK3aMEHa, Mpejiaraercs
IIPOBECTHU CIIEAYIOLINE MEPOIIPUATHS:

1. OpranuzoBath U npoBectTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WM B AucTaHIMOHHOM (opmare). llenpo Takoro ceMmHapa Oyler Kak
BOCIIOJIHEHHE  HEKOTOPhIX MPEIMETHbIX  JehUIUTOB, TaK U  pa3BUTHUE
ONpENENEHHBIX METaNpeaIMETHbIX yMeHul. CeMuHap MOYKHO OPraHH30BaTh Kak
COpPEBHOBAHHE KOMaHJ, KOTOPbIM TpeOyeTcsi BBIMOJHHUTH CIECAYIOUINE 3aJaHMUS:
BBIOpAaTh OMpPEACIIEHHBIE XUMUYECKHE DJEMEHThl, HMEIOIIUME TE€ WU HHbIE
OCOOCHHOCTH CTPOCHHUS aTOMOB; PEUINTh KOMOMHHUPOBAHHYIO PACcU€THYIO 3a7ady;
YCTaHOBUTH MOJIEKYJISIPHYIO M CTPYKTYPHYIO (DOpPMYITy OpraHHYECKOTro BEIIEeCTBA.
DopMyJIMPOBKH 33JJaHUI COCTABISAIOTCS TAKUM 00pa3oM, YTO BEPHOE BBINOJIHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIICHTPAIMM BHUMAHUS K TEKCTY 3aJlaHusl,
VCIIOJIb30BaHUsI TEXHOJIOTUHA KPUTHUYECKOTO MBILIJICHUS .

2. Opranu3oBatb W TMPOBECTH IUKJI BEOMHAPOB JUIsI  BOCIOJIHEHUS
npeaMeTHbIX nedunuroB. K ydactuio B TNOATrOTOBKE BEOMHAPOB MPHUBJIECYD
yuuTesned XUMHH 00pa30BaTENIbHBIX YUPEKIACHUH, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKHE pe3ynbTarbl EI'D mo xumun. Temarnka 3TUX BEOMHApPOB BKIIOYAET
BOIIPOCHI, KOTOPBIE PETYJSPHO BBI3BIBAIOT 3aTPyIHEHUS y ydacTHUKOB EI'D,
HanpuMmep: «OnpenensieM THIN XUMUYECKOW CBSI3W M THUIl KPUCTAJUIMYECKOU
PEHIETKN BENIECTBY», «BaxHelllne XuMUUeCKue MPOU3BOJICTBA B KypCEe XUMHM,
«ODKCIIEpUMEHTAJIbHOE pEelIeHUE 3a7a4 Ha WACHTH(PUKALUIO BellecTBy, «Pemaem
pacu€THyIO 3a7auy», «AMQOTEpHbIE OKCUABl U TUAPOKCH]IBI, UX B3aUMOCBS3b C
JPYTUMH BEIIECTBAMU», K AMUHBI 1 aMUHOKHUCIIOTBI».

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

4. PexoMeHJIOBaTh  yYUTEISIM XUMHUH  TPOWTH  KYpPChl  TOBBIIICHUS
kBamnukanuu B Teuenue 2023-2024 yuebHoro roaa.

0) MyHMIunajabHbIM OPraHaM ynpasBJieHusl 00pa30BaHHeM

- MPOBOAUTH MOHHUTOPUHI YPOBHSI YCBOCHHS 3JIEMEHTOB COAEPM AaHUS Ha
BCEX ATanax u3y4eHus: XuMHuu;

- OpPraHM30BaTh MEXIIKOJbHBIE 3aHATUS JJI y4allUXCs MO HOATOTOBKE K
rocyJapCTBEHHON MTOTOBOM arTtecTamuu. [Ipu 3ToM HEOOXOIMMO HCITOJB30BaTh
3a/1aHus, KOTOPbIE COOTBETCTBYIOT Koaudukaropy u crnenupuramnuu EI'D;

- TPOBECTHU KypChl TMOBBINIECHUS KBAIU(PUKAIUU JJIsI YUUTENCH, ydaliuecs
KOTOPBIX MMOKa3aJin HU3KUM pesynstat EI'D;

- OpraHu3oBaTh OOyyaroIlMe CEMUHApbl MO OOMEHY OIBITOM MEXIY
nemaroraMd € OOJBITUM CTa)keM, OOydaronuecsi KOTOPBIX IOKa3bIBAIOT
CTaOMIILHO BBICOKHE PE3YIbTATHl U MOJIOABIMHU YUUTEISIMH;

- OpraHM30BaTh OOMEH OIBITOM MEXIY IIKOJIaMH, 00ydarouuecs KOTOPbIX
MOKa3bIBAIOT BBICOKUM pe3ynbraT, U OO, HUCHBITHIBAIOMIUMU 3aTPYAHECHUS B
peanuzanuu o0pa3oBaTEIbHON MTPOTPAMMBI,

- npu noaroroBke k EI'D mo xuMuu cieayeT yduThiBaTh, YTO H3YUYEHHE
CUCTEMAaTUYECKOTr0 Kypca XUMHUM B o00beMe |—2 YacoB OpPHEHTHPOBAHO Ha
YCBOEHHE MaTepuaja MMEHHO Ha 0a30BOM ypOBHE, YTO B HauOOJbILIEH CTENEHU
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MO3BOJIIET YCIEIIHO CIIPABUTBHCS C 3aJaHUSIMU 0a30BOT0 YPOBHS M HEKOTOPBIMU
3aJJaHASIMM  MOBBILIEHHOTO YPOBHS CJOKHOCTH. (OCBOEHHME MaTepuana Ha
npo(UILHOM YPOBHE MpeAycCMaTpHBaeT MHOW Juama3oH y4deOHBIX 4acoB (5—7
YacoB B HEEJI0) W/MIH OOJbIIYI0O CAMOCTOSTENbHYIO MOATOTOBUTEIBHYIO paboTy
CTApUIEKIACCHUKOB O]l PYKOBOACTBOM IIEAArora.

PexoMmenmpanuu mo opranusanuu aud@epeHuMpoBaHHOrT0 00y4eHUS XUMHHU
00y4aroIMXcsl ¢ Pa3HbIMHM YPOBHAMHU NMPEAMETHON NOATOTOBKH

a) YuureasiM, METOANYECKUM 00beIUHCHUSIM YUHUTe el

[lepBpiM  marom  opranmzauuu  JudGEpeHIMPOBAHHOTO  OOYUYCHHS
HIKOJIFHUKOB C Pa3HbIMH YpPOBHSIMU TOJTOTOBKM MO XUMHUHU OyAeT pa3ielieHHue
oOy4Jaronmxcs, KOTopble IIaHUPYIOT caaBaTh EI'D, Ha nBe rpymmbl: TeX, KTO
JTABHO TOTOBUTCS K PK3aMEHY U UMEET BHICOKUN YPOBEHb OCBOCHHS XUMHH, U TEX,
KTO Hayajld TOTOBUTHCS K DK3aMEHY B TEKYIIEM Y4eOHOM TOJy M UMEET HE CTOJb
BBICOKUW ypOBEHb. Y OJIHOM W y JAPYrol TpYMNIbl JOJKHBI OBITh pa3HbIC
nporpaMmbl  00yueHusi. [l TmiepBOM Tpymlmbl B MPOrpaMMy TMOATOTOBKHU
HEOOXOJMMO BKIIIOYATh PEIICHHWE PACUETHBIX 3a7a4 MOBBIIMICHHON CII0KHOCTH,
3a/layd Ha YCTaHOBJICHHE (POPMYJ OpPraHMYECKUX BEIIECTB (MOJIEKYJSPHBIX M
CTPYKTYPHBIX), BBIIIOJIHEHHE LIETIOYEK NpeBpallleHuid BemecTB. Llenpio ocBoeHUs
Kypca BTOpOM TPYNION SIBISETCS yBEPEHHOE BJaJeHHE 0a30BBIMH HAaBBIKAMH,
HEOOXOAMMBIMU I CAAYM 3K3aMeHa, 3HAHHE KJIAcCU(PUKAMU U HOMEHKJIATYpPHI
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMH TMOHATUAMH XUMHUHU. 3aBEPLIUTH
Takyto noArotoBky B 2023-2024 y4eOHOM Toy pEKOMEHIYEM JBYXYpPOBHEBOU
TPEHUPOBOYHO-TUATHOCTUYECKOM padoToil B hopmarte EI'D.

[lepBasg rpymma. DTO 3K3aMEHyeMble, HMEKOIIHME TPYIHOCTH B YCBOEHUU
yueOHoro marepuana. JJjist paboThl C TaHHOU TPYNION peKOMEHyeM:

1. Ycunuth mpakTUYECKU acleKT B MPEnojaaBaHuu XUMuU. J{7s yriryOnenus
MOHUMAaHUsl MaTepuaia HeoOxonuma dGh(EeKTUBHAS peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHMHM C JPYTUMHU HATJISAHBIMA CPEJICTBAMH OOYyYECHHS
XUMHUH  (IEMOHCTPAIIMOHHBIN JKCHEPUMEHT, paboTa ¢ MOJEISIMU MOJIEKYT H
KPUCTAJUIMYECKUX PEIIETOK, BUIEOMATEpHUallbl, BHUPTyalbHbIE JabopaTopuw,
porpaMMbl MOJCIIUPOBAHUS XMUMHUYECKUX OOBEKTOB (BEIIECTB W TMPOIECCOB) B
Takux (opmax, Kak JjgabopatopHas M TpakThueckas palOoTel. Teoperuueckuit
MaTepuan JOJDKEH MPEenojaBaThCd B TECHOM B3aWMOCBSI3U C PEJIEBAHTHBIM
sKcrepuMeHTOM. Kaxkplil 3KCIEPUMEHT JTOJKEH BKIIIOYATh B CE0S1 METOUYECKUE
yKa3aHusi, KOMIIOHEHTOM  KOTOPBIX  SIBJIIETCS  KaK  HEMOCPEJCTBEHHO
DKCIIEpUMEHTaIbHass paboTa, TaK W BBINOJHEHHWE KOHTPOJBHBIX 3aJaHUil B
dbopmare, anamornunom 3aganusm OI'D u EI'D o xumun.

2. ®opMHUpPOBATh YHUTATEIHCKYIO TPAMOTHOCTh oOOywatomuxcs. [ns storo
HEeoOXoaMMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABBIKA CMBICIIOBOTO YTCHUS
npu pabote ¢ naopmarmen J00ro THUMa.

3. CucrteMaTu3UpOBaTh 3HAHUSA MO KAXKIOMY dDJEMEHTY COACp)KaHUS Kypca
xumun. Jljisi 3TOro cHadaiga HEOOXOAMMO WCIOJB30BaTh 3aJaHUs Pa3IMYHBIX
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MojeNeld, B TOM YHCJIE€ TPAJAUIMOHHBIX, KOTOpbIE TPEOYIOT TOBTOPEHUS
TEOPETUYECKUX MOJIOKCHUM, HAMUCAHUS ONPEACICHUM W3YYECHHBIX MOHSATH,
COCTaBJICHUS YPAaBHEHUN XUMHUYECKUX PEAKIIUH, ONIPEICIICHHS CTEIICHH OKUCIICHUS
XUMHUYECKUX OJJEMEHTOB U T.I.; C BBIOOPOM OJIHOTO OTBETa U3 YEThIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIE€ TOUEUHO BBISIBIIATH MPOOENbl B 3HAHUSIX U
3aTpyJHEHUS] B IPUMEHEHUM STUX 3HAHWUM MPU BBINOJHEHHM 3aaaHuii. M ToJIbKO
Ha 3aKJIIOYMTENIbHOM JTale TMOATOTOBKM K 3JK3aMEHY MOHO HCMOJIb30BaTh
3aJlaHus 9K3aMeHaloHHoro ¢opmara EI'D.

4. TlpenycmaTpuBaTh B T€UEHHE Y4YEOHOrO mpoliecca padoTy ¢ 3aJaHUsIMHU,
KOTOpBIE IPOBEPSIOT HE TOJBKO NPEAMETHYIO COCTABISIONIYI0 XUMHH, HO M
MEXIIPEIMETHBIC CBsI3U ¢ (U3UKOM, Omosiorumerd, maremaTtukou. HeoOxomumo
HaJu4yue IMPaAKTUKO-OPUEHTUPOBAHHBIX, MEXIPEAMETHBIX, SKOJIOIM3UPOBAHHBIX
3aJlaHdid B XOJIe€ peanu3aluu oOy4eHHUs IIKOJBHOTO Kypca xuMmuu. Cremyet
n30erath pelnieHus «IabJIOHHBIX) 3aJaHul, KOTOPhIE CTaBsT Mepesl coOor 3amauy
«HATaCKUBAHUs» Ha BBIMOJHEHHE 3a/1a4 ONpeIesIeHHOro (hopMara, B TO BpeMs Kak
3aJIOTOM ycIieXa Ha K3aMEHE SBIISIETCS Pa3BUTHE TBOPUYECKOTO UM KPUTUUECKOTO
MBIIUIEHUSA, a TaKXXe CPOPMUPOBAHHOCTH HABBIKOB MEPEHOCA 3HAHUU W3 00JACTH
TEOPUU B peajbHbIC KU3HEHHBIE CUTYyAIlUH.

5. Pa3zBuBaTh y 00ydaromuxcs HaBBIKM CAMOKOHTpPOJS U pedaekcun. JlanHas
paboTta cnocoOCTBYyeT (OPMHUPOBAHUIO CTOWKOW MOJIOKUTEILHON MOTHBAIIMU B
M3YYEHHH TMpEeaMeTa. DTO BO3MOXXHO IOCPEACTBOM OpPraHU3allUd SKCKYPCHUH,
TEMATUYECKUX BEUYEPOB, CBSI3M XMMHH C TOBCEHEBHOM KU3HBIO.

Bropas rpynma. Oto oOydarmommecs CO  CpeIHUMH  Y4eOHBIMU
CITIOCOOHOCTSIMU.

1. Ucionb3oBaTh  3alaHusi, B KOTOPBIX IS  pElIeHUusi Tpelyercs
MOCJIEIOBATEILHOE BBITIOJIHEHUE HECKOJIBKUX (TPEeX-4EThIPEX) MBICIUTEIbHBIX
omnepanui (aHAMM3—CHUHTE3—CpaBHEHHUE—0000IIICHNUE), B TOM qucie
OCHOBBIBAIOIINXCSI HA BJIAJICHUM 3HAHUSIMU W3 Pa3HbIX TEMAaTUYECKUX Pa3/EiOB.
[{enecooOpa3Ho UCTIOIB30BATh HA YPOKAaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucnionb3oBath 3ajanusi, MpeaycMaTpuBaroiiue padoTy ¢ uHbopmaruei,
MPEACTABICHHON B pas3nu4yHoud (opme — cxema, Tabiuia, PUCYHOK U Jp., C
MOCJIEAYIOIIMM OTBETOM Ha BOMPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOMWMBIC JUIsI  BBINIOJIHCHUS  3aJaHUS,
OMUCHIBAIOIIETO MOCIEA0BATEILHOCTh IKCIEPUMEHTAIBHBIX JEUCTBUN, KOTOPHIC
HY)KHO TpPEBpPaTUTh B ypaBHEHHUS peaklMil (MBICICHHBIM HSKCIEPUMEHT).
TpyIHOCTh Takoro 3aJaHus COCTOMT B TOM, YTO IIKOJbHUKU HEJOCTATOYHO
XOpOIIo  pa3douparoTcsi B DKCICPUMEHTAIBLHONW  XUMHUH, HUMEIOT ciaboe
MPECTaBICHUE O MPOTEKAIOIUX XUMHYECKUX TMPOIEccax U HE BCerja MOHUMAKOT
CMBICII UCTIOB3YEMBIX TEPMUHOB U onpeneneHuit. K kaxmoi g1abopaTopHoit u/umm
MPaKTUIECKON paboTe HeOOXOAMMO TOTOBHUTH JIUCT C 3aJJaHUSIMHU, HAITPABICHHBIMH
Ha (hopMuUpOBaHNE TOHUMAHUS MPOIIECcca, MPOTEKAIOIIETO B PEAKIIMOHHOM COCY/IC.
3nech HEOOXOAUMO TAKXKE OIMUCHIBATH HAOMIOACHUS W OOBICHATH uX. [lone3Hoit
Oyner paboTa ¢ pa3IMYHBIMU TUTIAMHU 33JaHU (C BHIOOPOM OTBETAa, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOxoauma st HOPMHUPOBAHUS
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MOHUMAaHUs, YTO TPAaBWIbHOE BBHINOJHEHUE 3aJlaHHUS HEBO3MOXKHO 0€3 MOJHOro
aHaJln3a ero yclioBusl U BbIOOpa crpateruu pemienus. [lapannensao Gpopmupyercs
YMEHUE PalOHAIBHOTO MCIIOJIb30BAHUSI BPEMEHU, OTBEIECHHOIO Ha BBINOJHEHUE
HK3aMEHALIMOHHON PaOOTHI.

Tpetbs rpynna. C BICOKUM U BBIIIE CPEAHETO YPOBHEM 00yUEHHOCTH.

1. PekoMeH10BaTh pElICHUE 3aJaHuii, BBIXOAAIIUX 3a pamMKu (HOpMaToB U
MoJieNield, BCTPEUAIOLIMXCS B HK3aMeHAlMOHHBIX padorax EI'D. Dto mo3Bosaut
chopMHupoBaTh Yy O0OYyYalOlUMXCS yMEHUE CaMOCTOSITENIbHO pa3padaTbiBaTh
QITOPUTM DEIICHUS B ClIy4ae HECTaHIAPTHBIX (POPMYIMPOBOK 3aJaHM, a TaKXKe
yMEHHE JEHCTBOBATh B HE3HAKOMBIX CUTyallHsiX. B psjie ciaydaeB menecooOpa3Ho
IPOMUCHIBATh B OOIIEM BHJE TMOPSIOK HAXOXKIEHUS (PU3NYECKUX BEIHYMH Oe3
MPOBEJCHUS MPOMEXKYTOUHBIX apU(PMETHUECKUX BBIYMCICHUH, a TaKXKe pellaTh
3ajaqy, MPUMEHSST HECKOJIbKO BO3MOKHBIX CHOCOOOB, OLIEHMBAas ATH CIIOCOOBI U
BBIOMpAs 3aTEM HAauOOJIee pallMOHATIBHBIMN.

2. [IpoBOANTh WHTETPUPOBAHHBIE YPOKH C MaTeMaTUKOH, (DU3UKOM,
ovonoruei s (GOPMHUPOBAHUA LIEIIOCTHOM KapTHHBI MHpPa BO B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) ATMUHHCTPAIMSIM 00pa30BaTeIbHbIX OPraHH3aIIi:

- peanu30BbIBaTh  NPUHUUNBI  AUP(EPEHIUPOBAHHOTO  O0yuYEHHH,
co3gaBath MNpodUIIbHBIE KJIAcChl W TPYyNNbl C H3YYCHUEM XUMHUU Ha
npodUIbHOM, YTIyOJIEHHOM YPOBHE;

- BBIJICIATH JIONOJHUTEJIBHBIE 4Yachl Ha M3YYEHHE XHMHUU B BHJIE
AJNIEKTUBHBIX MPEAMETOB, (PaKyJIbTaTUBHBIX KYpCOB, OpraHU30BBIBaTH JIf
oOydaromuxcsi ¢  HU3KMMH  mOpeaMeTHbiMu  YVY]l  uUHAMBUIYyalbHbBIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHHIIMIIAJIbHBIM OPraHaM yIpaBJeHUs 00pa3oBaHUeM:

- MPEayCMOTPETh MeEphl aJPECHOM TMOMOIIM YYHUTENSIM XHUMHUHU 110
YCTPAHEHUIO BBISBICHHBIX UHAWBUYAJIbHBIX MPO(PECCUOHANBHBIX (MPEAMETHBIX
U METOJIMYECKHX) 3aTPyAHEHUM, B TOM YHCIIE Yepe3 o0ydeHue MX Ha Kypcax
MOBBILIECHUS KBaJTU(PUKAIUK;

- OpraHM30BaTh pacmnpocTpaHeHue 3IPPEKTUBHOrO OMNbITA YUYUTEIECH,
oOydaromuecss KOTOPbIX JEMOHCTPUPYIOT CTAa0OUIILHO BBICOKHE pe3yibTaThl EI'D
0 XUMUH.

Pexomenganum mno TtemMaM s 00Cy:KaeHuss / oOMeHa ONBITOM Ha
METOAUYECKUX 00beJUHEHUAX YUUTe/Ieii-NpeMeTHUKOB

B pamMkax [OeATenbHOCTH MNPEAMETHBIX CEKUUM YUYWTEIEH XUMHUU
PETHOHANILHOTO Y4€OHO-METOAUYECKOTO 00BEIUHEHHST PEKOMEHI0BATh:

- BKJIIOYATh B IUIAH PabOTHI 3aceNaHus MO CICAYIOIINM TeMaM: «AHaIU3
pesynbTratoB EI'D mno xumum», «Bompocsl opraHu3aluu HW HOPOBEACHUS
noArotoBku oOyuarommxcs Kk EI'D», «Ilytu moBblIeHHsT KayecTBa YPOKOB
xuMuH, 3G (PEKTUBHOCTH MPETIOaBAHUS TIPEIMETA;

- TPOBOJUTH TPAKTHYECKHE 3aHSATUS, OTKPBITHIE YpPOKH, OOydYaroImue
CEeMHHAphl TO JaHHOW MpoOJeMaTUKE C Yy4YacTHEM HauOoJiee OMBITHBIX
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IIe/1aroroB;

- y4acTBOBaThb B pacnpocTpaHeHUH 3G(PEKTUBHOTO ONbITA YUYUTENEH,
oOyJaromuecss KOTOPhIX JEMOHCTPUPYIOT CTAaOMJIBHO BhICOKHE pe3ysbTaThl EI'D
110 XUMHHU;

- 3aIlJIaHUPOBAaTh METOJMYECKHE COOBITUS IO O3HAKOMJICHUIO C Y4eOHO-
MeToandeckumu pekomenganusimu OUIIA.

PexoMeHaanuu M0 BO3MOKHBIM HANIPABJIEHUSIM NMOBBIIICHUS] KBATH(PUKALMA
PadOTHUKOB O0pa30BaHUA [JI BKJIOYEHHS] B PErHOHAJBHYI) JT0POKHYIO
KAPTY N0 PA3BUTHI0 PErHOHAJILHON CHCTEMbI 00PA30BAHUSA !

- MEPONpPUSATUSA TOBBIIMICHUS KBaJU(PUKALMU, BKIIOUYAIOIMINE TEMBI:
pe3ynbTathl EI'D Tekylero roja; aHaainu3 TUIUYHBIX OMHUOOK, 00YYaIOIIUXCS 0
xumun  npu  cpade EI'D, BBIABIEHHBIX TPYIOHBIX JUISI  BOCHPHUSTHUS
oOydaromumucss TeM W 3aaaHuii; udMeHenuss B KMM EI'D mo xumum Ha
CIEIYIOIMN Yu4eOHBIN TOI;

- o0ydeHHEe TenaroroB, B TOM 4YHCIE aJ[pecHOe (Ha OCHOBE aHaju3a
pesynbTaToB EI'D3-2023), KOHCYNIbTUPOBAHHE IMEAArOroB W OOyYarommXxcs (Kak
myTeM TIPOBEJCHHUS O00pa3oBaTEIbHBIX CEMUHApOB, BEOMHAPOB, TaK U
WHIUBUYaTbHO);

- mpoxoxjeHue KypcoB «IloaroroBka o0ydaromuxcs K Tocy/1apCTBEHHOU
UTOrOBOM arrectanun», «MHTepakTuBHBIE GOPMBI MOATOTOBKH K EID»,
«IToaroroBka k EI'D B koHTekcTe b poBOH 00pa3oBaTEILHON CPENIBI» ;

- TMPOBEJICHUE CEMUHAPOB M MPAKTUKYMOB C IMEJbl0 (POpMUPOBAHUS
YMEHHUI M HAaBBIKOB, CIIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBHITIOJTHEHUIO 3aJaHUN
NoNo 13-15, 17-19, 28, 24 -25, 29-34, 110 cleayroIIuM TeMaM:

- «['otoBumcs xk EI'D: 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX
peakiuii. CKOpOCTh XMMUYECKOUN peakiiuu U PaKkTOphl, BIUSIONIUE HA HEEY;

- «l'otoBumcs k EI'D: XapakTepHble XHMHUYECKHE CBOWCTBA H
CIOCOOBI MOJYYEHHUS a30TCOJIEPKAIIUX OPTAHUYECKUX COCTUHECHUIN»;

- «l'otroBumcst k EI'D: buosorndyecku-BaxHbl€ OpPTraHUYECKUE
COCIMHEHUSI»;

- «l'otoBumcsa k EI'D: I'eHeTnueckas B3aMMOCBSA3b HEOPraHUYECKUX
BEIIECTB U OPTAaHUYECKUX COCAMHEHHHN B 33JaHUSAX MOBBIIICEHHOTO W BBICOKOTO
YPOBHEU CIIOKHOCTHY;

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

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

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

MAaTEPUAIIOBY.
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