HaxoakuHCKUN FOPOACKON OKPYT

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

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

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

XumMusa

EID

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnuuecTtBo yuactaukos EI'D % ot obmiero yncna
10 Y4eOHOMY TpeIMETy YYaCTHUKOB B PETHOHE
HaxoakuHCKHIA TOPOICKON OKPYT 87 8,74

OcHoBable pe3ynbTarsl EI'D nmo xumun B HaxogKMHCKOM rOpOJCKOM OKpYre
B 2023 rony mpexactaBieHbl Ha pucyHke 1. B 2023 rogy B oOpa3oBaTeiabHBIX
opranmzanusx (gaiee — OQO) MyHUIIUMATUTETAa OAWH BBIMYCKHUK IMOJTYYWI Ha
sk3aMeHe no xumuu 100 6aos.

100

50 42,53

26,44 22,99
] k.
0
B HUXKe MUHUManbHoro H6anna OT MUHUManbHoro Ao 60 6annos
ot 61 go 80 6annos ot 81 go 100 6annos

Pucynok 1. OcHoBHbI€ pe3ynbTaTel EI'D o xumun

B tabmuie 2 npencTaBieHbl 3a1aHUS [0 XUMHH, B3BEHICHHBIA IIPOLEHT:
BBITIOJTHEHHSI KOTOPBHIX B HaxoOKMHCKOM TOpOJICKOM OKpyre He Mpeoosel
MUHUMAJIbHYIO TpaHUIly (MPUMEPHBI YPOBEHb BBINOJIHEHHS 3alaHusi 0a30BOTO
ypoBHs — 60-90%, nossimienHoro ypoBHsi — 40-60%, Bwicokoro 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. O0mas
xapakrepucTtaka MetayuioB [A—IIIA rpymm B
CBSI3U C X NoJIokeHueM B Ilepuoanueckoit
cUCTeMe XUMHYeCKHX 31eMeHToB J[. 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
CHCTEMe XUMHYECKHX 37emMeHnToB J[.1.
MeHnneneeBa u 0COOCHHOCTSIM CTPOSHHS UX
aToMoB. O0mIast XapaKTepUCTHKA HEMETAIJIOB
IVA-VIIA rpynm B CBA3U € UX MOJOXKEHUEM
B [leproamaeckoii cucTeMe XUMHISCKIX
snementoB JI.11. Menzaeneesa u
0COOCHHOCTSIMU CTPOCHUS UX aTOMOB
KoBaneHntHas XxuMudeckas CBsI3b, €
Pa3HOBUIHOCTH U MEXaHHU3MBI 00pa30BaHuUs.
XapakTepuUCTUKHU KOBAJICHTHOW CBSI3U
(TonApHOCTH U 3Heprus cBs3u). MoxHas
4 b cBs13b. MeTammnueckas cBsi3b. BomopogHas 222,242,243
CBsI3b. BemiecTBa MONEKYISAPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. Tur
KPUCTAJUTNYECKON PEemIETKH. 3aBUCIMOCTD
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCKHUX BEIIECTB.
5 b Homenknarypa HeopraHuyeckux
BEIICCTB(TPUBHAIbHAS U MEXKIYHAPOTHAS)
Teopus CTpOCHUS OpPTaHHYECKIX
COEJMHEHUI: TOMOJIOTHS ¥ U30MEPHS
(cTpyKTypHasi ¥ IPOCTPAHCTBEHHAS).
B3anMHoe BiIMSHNE aTOMOB B MOJIEKYJIaX.
Tunel cBA3€il B MOJIEKYJIaX OPraHUYECKUX
BeriecTB. [ mOpuau3anys aTOMHBIX
opOuTtaneii yrinepona. Paaukain.
ODYHKIIHOHANEHAS TPYIIIIa
XapakTepHble XHMAYECKHIE CBOUCTBA
YTIE€BOAOPOAOB: AIKAHOB, IIUKJIOATKAHOB,
AJKEHOB, TUEHOB, AJIKHHOB, apOMaTHYECKUX 1.3.4,2.3.4,2.4.4,
YIIIeBO0PO/10B (O€H30I1a ¥ TOMOJIOTOB 25.1
Oenzoua, cruposa). OCHOBHBIE CIIOCOOBI
MOJIYYEHHs YTIIEBOJOPOIOB (B 1aOOpaTOpHH).

1.3.1,
133

131,226 21

121,222,223,

11 b 2.2.7 3.1,32

34,35,
3.6,4.1.7,
418

12 I

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBINOIHEHHS OLICHOUHBIX NIPOLENYP U CPEJHUX 3HaueHuH o Poccun.
3 KT — kozbl TpeGOBaHmii K YPOBHIO TIOJATOTOBKU BBITYCKHUKOB.

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI COZEPKAHUS.
2



Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

XapakTepHble XUMHYECKUE CBOWMCTBA
Npe/IeNbHBIX OJJHOATOMHBIX 1 MHOT0aTOMHBIX
CIHpPTOB, (heHoNa. XapaKkTepHble XUMHYECKHE
CBOMCTBA aJIbJIETUIOB, TIPENIEIBHBIX
KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3(HPOB.
OCHOBHBIE CTIOCOOBI TTOTYICHUS
KUCIIOPOACOIEPIKAIUX OPraHUIECKHX
coerHeHUH (B 1aboparopun)

13

XapakTepHble XUMUYECKUE CBOMCTBA
a30TCOAEPIKAIINX OPraHMIECKUX
COEMHEHUH: aMUHOB 1 aMHHOKHCIIOT.
Baxneiinme criocoObl MOTy4eHUs] aMHHOB U
aMHUHOKUCIIOT. brojorudyecku BaxHble
BEIIIECTBA: JKUPBI, YIIIEBOABI (MOHOCAXAPH/IBI,
Jicaxapuibl, TIOJIMcaxapu/ipl), OesIku

234

3.7,3.8

14

XapakTepHble XUMHYECKUE CBOWCTBA
YIIICBOLOPOJIOB: aJKaHOB, IIUKIOANKaHOB,
QJIKEHOB, THEHOB, AJIKMHOB, apOMaTHIECKUX
YTIIeBOJOPOI0B (O€H301a 1 TOMOJIOTOB
OeHzoma, crupona). Baxxaeiimme crioco0s!
MOJIyYEHUs YIiaeBo0poa0B. MoHHBII
(mpaBmiro B.B. MapkoBHHKOBA) 1
paIvKaIbHBIC MEXaHM3MBbI PEaKINi B
OpraHu4yecKor XMMHUHU

234,244

34,417

17

Knaccudukarust XAMHYSCKIX PEaKIHii B
HEOPraHUYECKON U OpraHu4eCKOU XUMUHU

2.2.8

141

18

CKOpOCThb peakiuy, e€ 3aBUCUMOCTh OT
pas3IMuHbIX (aKTOPOB

2.4.5

143

21

I'unponus coneit. Cpena BOJHBIX pacTBOPOB:
KHCJIasl, HeUTpajpHas, 1IeJ0YHas

2.2.4

14.7

22

OOpariMble 1 HEOOpaTUMbIE XUMHYECKHUE
peakuuu. XMMUUYECKOE PABHOBECHE.
CwMmelieHue paBHOBECHS IO IHCTBUEM
pa3nuuHbIX (aKTOpOB

245

144

24

KauecTBeHHEIS peaKku Ha HEOPraHNICCKUeC
BCIICCTBA U HOHEI. KauectBeHnsIe peakunu
OpPraHnv4eCKux CO€,Z[I/IH€HI/II71

25.1

414,
415

25

[IpaBma paboTsI B TabOpaTOpu.
JlabopaTopHast mocya U 000pyAOBaHHUE.
[TpaBuna 6e3omacHOCTH IpH padboTe C
€/IKUMH, TOPIOYUMH ¥ TOKCUYHBIMH
BEIIIECTBaMH, CPEACTBAMH OBITOBOM XUMMH.
Hayunbie MeTOBI HiCCIIEIOBAHUS
XMMHYECKHX BEIIECTB U MPEBPAIICHUII.
MerToabl pa3feneHus cMeceit U OUYHCTKH
BelecTB. [IoHsATHE O MeTa/uTyprun: ooIue
croco0bl noyueHust Merauios. O0mue
Hay4YHbIE TPUHINIBI XUMHUYECKOTO
MPOM3BOJICTBA (Ha ITPUMeEpE MPOMBIIICHHOTO
MOJYYSHHSI aMMHaKa, CEpHON KHCIIOTBI,
MeTaHoua). XUMHUYECKOe 3arpsisHeHHe
OKpY’Karollel cpebl U ero MociaeACTBUSL.
[TpupoaHbIe HCTOYHNUKH YTIIEBOIOPOJIOB, UX
nepepaboTka. BeicokomonexysipHbIe
coequHEHUs. Peakiun moauMepu3ayuy u
noJmkoHaeHcanuu. Ilonumepsl.
IInacTMacchl, BOIOKHA, KAy4YyKU

1.3.2,1.3.3, 1.3.4,

224

411,
412,
421,
4.2.2,
4.2.3,
424,
425

26

PacuéTtrl ¢ ucmonb30BaHUEM TTOHSATUH
«PacTBOPUMOCTbY, «MACCOBasl 10JIs

252

431

3




Yposens
Ne cmﬁxnoan IIpoBepsiemMble 31eMEHTBI KT® Kon

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

BEIIECTBA B PACTBOPE»
Pacuérsl Macchl BelecTBa WM 00bEMa ra3os
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B
peakuuu BemiecTB. Pacy€Tel MaccoBoit wiu
00BEMHOM 0K BEIXO/1a IPOAYKTA PEaKIIH
OT TEOPETUYECKH BO3MOXKHOI0. PacuéTsl
MacCOBOM J0JH (MaccChl) XUMHYECKOTO
COEIMHEHUS B CMECH

4.3.3,
2.5.2 4.3.8,
4.3.9

28 b

Yactp 2
Pacuérel ¢ ucnosib30BaHUEM TTOHATUI
«PacTBOPUMOCTHY», «MACCOBast JI0JIS
BEILIECTBA B pacTBOpe». PacuéTel Macchl
(00BEMa, KoNMUEeCcTBa BELIECTBA) IPOAYKTOB
peaKkluu, ecliu OJJHO U3 BEIIECTB IaHO B 431,
n30bITKE (MMeeT pumecH). Pacyérsl Mmacchl 259 4.3.5,
(00BéMa, KONMYIEeCTBA BEIIECTBA) IPOTYKTa - 4.3.6,
PEaKIHu, eCIH OTHO U3 BEIIECTB JaHO B BHJIE 4.3.9
pacTBopa c onpenenéHHON MaccoBOM onel
pacTBOpEHHOTO BemiecTBa. PacuéTel
MacCOBOM J0JH (MacChl) XUMHYECKOTO
COCJUHECHUS B CMECH

34 B

Ha pucynke 2 mnpencraBieHsl naHHbIe 1Mo 3amaHusM (%), ypoBeHb
BBITIOJTHEHHS KOTOPBIX HE MPEOJI0oJie]] MUHUMAIBHBIM Topor. KpacHoit nuHuein
OTpa)kK€H MHUHUMAIBHBIA TOPOT BBHITIOJHEHUS I KaKIOTO YPOBHS CJIOKHOCTH:
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 I
0,00 2 4 5 11 13 17 18 21 25 26 28 12 14 22 24 34

M ba3oBbIit 40,91 | 40,91 54,55 42,05 52,27 | 32,95 | 27,27 55,68 46,59 52,27 26,14

MPOLLEHT BbIMOHEHUA

M NOBbIWEHHbIN 25,00 32,39 34,66 35,23

Homepa 3agaHui

Pucynok 2. 3aganus, mo KOTOpbIM YYaCTHUKH HE IPEOA0JIENN
MHUHHUMAaJIbHBIN TOPOT

AHanu3 pe3yJabTaToB YYaCTHUKOB U TUIIOB 3aJjaHUM, TONABIINUX B IEPEUYCHb
(Tabin. 2, puc. 2), mokasaji, 4TO Ha JOCTaTOYHO HU3KOM YpPOBHE BBHIITYCKHHUKAMH
OCBOEHBI:
® DJIEMEHTHI COJIepKaHuUs 3aaanuii 6a3oBoro ypoBHsa Ne5 (Knaccudukanms
4



Heoprannyeckux Beiects), Ne21 (I'maponus cosneid);

® DJJIEMEHTHl COJAEPKAaHMS 3aJaHU  MOBBIMIEHHOIO ypoBHA  Ne22
(O6patumble U HeoOpaTtuMmble XuMHYeckue peaknuu), Ne24 (KauecTBeHHBIC
pCaKIuy Ha HEOPraHWYECKHE BEIISCTBA M HOHBI).

Taxke B XOle aHanM3a peE3ylbTaTOB YYAaCTHUKOB W THUIOB 3aJaHUM,
MOMNAaBIIUX B MepedeHb (Taldi. 2, puc. 2), ObLIM BBISBICHBI CIEIYIONINE YACTHBIC
3aTPYJHEHHS YYACTHUKOB SK3aMEHa!

Boinonnenue 3aganus Ne2 tpeOyeT moHuMaHusi cMmbiciia [lepuoauyueckoro
3akoHa [[.M. MeHneneeBa M UCIIONB30BaHUS €r0 JJII KaYECTBEHHOTO aHAJIN3A U
00OCHOBaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS aTOMOB, CBOWCTB
XUMUYECKAX DJJIEMEHTOB W WX COCIWHEHUN, CHOPMHUPOBAHHOCTH YMEHUS
ONpPENENATh BAJICHTHOCTh XHMHYECKOIO 3JIEMEHTAa II0 €ro IIOJIOKEHHIO B
IIepuonnueckoi cucreme xumuueckux 3semeHToB .M. Menneneesa.

Brimmonnenue 3amanus Ned npennosiaraeT 3HaHUE TUIIOB KPUCTAJIMYECKUX
PEIIETOK M BUIOB XUMUYECKUX CBs3eil. OOpaTuM Takke BHUMAaHHE U Ha YPOBEHb
c(hOpMUPOBAHHOCTU YMUTATEIHCKOW TPAMOTHOCTH 3K3aMEHYEMBIX, BBITOJIHSIBIINX
9TO 3amaHve. B ycioBuM 3amaHMs yKa3zaHbl JBa IPU3HAKA, 10 KOTOPBIM
HEO0OXOMMO CJIeNaTh MPAaBUWIbHBIN BEIOOD, OHAKO HE BCE YUYACTHUKHU OOpaTUIIU Ha
ATO BHUMAaHHE.

Bemonuas 3amanme Nell, BBINYCKHHKHA JI€MOHCTPHUPOBAIA HE3HAHUE
MOHSATUSI «KTOMOJIOTH» U IYTaJUCh B TPUBUAIBHBIX U CUCTEMATUYECKUX HA3BAHUAX
BEILIECTB.

OTtpuuarenbHblid Pe3yJabTaT BHINOJHEHUS 3aiaHus Nel2 cBUIETEIBCTBYET O
TOM, YTO JJIEMEHTHI COJEpKaHUS Kypca OpPraHUYeCKO XHUMHH YCBOCHBI
BBIITYCKHUKAMHU  HECKOJIBKO  XyXe€, 4YeM DJJIEMEHThl COJACpKaHUS  Kypca
HEOPraHUYEeCKOM XuUMHH. [Ipy BBINONHEHWM BTOr0 3aJaHUA SK3aMEHYEMbIM
HEOOXOMMO OBbUIO MPUMEHUTH 3HAHUS O CBOWMCTBAX KOHKPETHBIX BEIIECTB,
MPUHAICKAIINX K Pa3HbIM KJIaccaMm. DTO O3HAYAeT, YTO HEOOXOMMO YUUTHIBAThH
CBOMCTBa BEUIECTB C TOYKM 3PEHUS HAIWYUSA TOW WM MHOW (YHKIHMOHAIBHOM
IPYIINbl WIK CBSI3€M, HE TyTas, HampuMep, peakiuu TajlloreHaJIKaHOB CO
CIIUPTOBBIM U BOJHBIM PAaCTBOPOM IIEJIOYH.

[Ipu BbmmonHeHun 3aganust Nel3  BBIMYCKHUKH MPOAEMOHCTPUPOBAIU
HEJIOCTATOYHYI0 U3YYEHHOCTh BOIPOCA CBOMCTB a30TCOJIECPKAIIUX OPraHUYECKUX
COEMHEHUH, YTIIEBOJOB.

Bomonnss 3ananne Nel4, BBINYCKHUKY ITyTaldu paguKaibl METUI U 3THIIL.

Kak w B mnponuioM romy, S5K3aMEHyeMble TIOKa3zalnu Oojee HHU3KHE
pe3yJbTaThl BBINOJHEHUS 3aJaHU C MOPSAAKOBBIMM HoMepamu 17, 18, 25.
Onpenenéunbie 3aTpyaHeHUs BbI3Bamu 3amaHuss Ne 17, Ne 18, mposepstomiue
chOpMHPOBAHHOCT,  yMEHUH  KIacCU(PUIIMPOBATH  XUMUYECKUE  PEAKINH
OpPraHUYeCKOM XHUMHUHU TI0 Pa3JUYHBIM KJIACCU(PUKAIMOHHBIM MPUHIMIIAM, B
KOTOPOM BBIITYCKHUKH, BEPOSITHO, HE YYHUTBHIBAIM HEOOPATHMOCTh pEeaKIuit
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rOpEHUs.

Boimmonusisi 3amanue Ne25, BBIMYCKHUKM TOKa3ajid clladbleé 3HAHUA 10
IPUMEHEHUIO OPraHUYECKHUX BEIIECTB, YTO FTOBOPUT O HE3HAHUM OOLIUX HAyUYHBIX
IIPUHLHAIIOB XUMHUYECKOTO IMPOU3BOJCTBA, B YACTHOCTH ALETUJICHA U CIOKHBIX
a(UpoB.

Pe3ynbrathl pemeHus pacu€THBIX 3a/1a4 6a30BOro ypoBHs cioxkHOCTH Ne26,
No27, No28 moka3bIBalOT, 4YTO HEKOTOPBIE IK3aMEHYEMBIE CO CIa00il MOrOTOBKOM
OBJIQJICNIN JIMIIb YMEHHUSIMU BBIIOJHATH pacué€Thl TemioBoro s¢dekra (mo
TEPMOXUMHUYECKUM ypaBHEHHsIM) — No 27. A BOT yMEHUSIMUA NPUMEHATH MMOHATHE
«MaccoBas JI0Js BEIECTBA B PACTBOPE» M YUYUTBHIBATH COOTHOLICHUE BEILECTB,
YYaCTBYIOIIMX B PEAKLUUH, HEIOCTATOYHO, KaK, HAIpPHUMEp, IPU BBIIOJIHECHUU
3amanuii Ne26, Ne28. OTu 6a30BbIe YMEHHUS BO B3aUMOCBSI3M HEOOXOIUMO TaKKe
IIPUMEHUTH IIPU PEILIEHUU 33/1a4 BBICOKOTO YPOBHS CJI0KHOCTH Ne33, Ne34 B yacTtu
2, ¢ O1HUM M3 KOTOPBIX — Ne34 — He cripaBUJIICA HA OJIMH BBIITYCKHUK.

3agaHusd 4YacTd 2 C  Pa3sBEPHYTBIM OTBETOM HMMEIOT CBOEH IENBIO
muddepeHunanrio HaubOosiee MOATOTOBICHHBIX OOYUYAIOIIUXCS U UMEIOT CaMYIO
BBICOKYIO JTU(DPEpeHINPYIONTYI0 CIIOCOOHOCTh. BBIMOIHUTH 3aJaHHE BBICOKOTO
YPOBHSL CJIO)KHOCTM HAa MaKCHUMaJIbHBIM Oamin  ynaércs ToJbKO Haubosee
HOJIFOTOBJICHHBIM O0YYaroIIUMCs, Y KOTOPBIX Hapsay € XOpOUIed XUMHYECKON
MOJATOTOBKOM XOpomo c(hopMUpOBaHA MaTeMaTU4ecKas TrpaMOTHOCTh. llpu
pemenun 3aganust Ne 34 TpeOoBanoCh MPUMEHUTh MEXKIPEAMETHBIE YMEHUS IO
BBISIBJICHUIO MaTE€MaTUYECKON 3aBHCHMOCTH MEXKIY 3aJaHHBIMU (PU3HUECKUMU
BEIMYMHAMU M COCTABJICHUID MaTeMaTUYECKOTO YpaBHEHUS JUI1 IIOHMCKa
HEU3BECTHOW BEJIMYMHBI.

JImarnocruyeckasi padora

B nensx moaroroBku oOydaromuxcsi M IENarorMyeckoro coooOlecTBa K
c/laye TOCyJapCTBEHHON UTOrOBOM aTTeCcTalluu 0 00pa30BaTeNIbHBIM IpOorpaMmam
cpennero obmiero obpaszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHblIi WHCTUTYT [e1aroru4yecKux U3MEPECHUIN» poOBeEI
JUArHOCTUYECKYI0 paboTy 10 XUMUU Ha TeppuTopun J{ambHEBOCTOYHOIO
(benepabHOTO OKpyTa.

B tabmuue 3 mpencTaBieHbl AaHHBIE 1O KOJMYECTBY YYaCTHUKOB,
IIPUHAMAaBLIUX yyactue B JIP.

Ta6nuna 3. KonmmuectBo yyactHukoB [P o xumuu

KonunuectBo yuactukos EI'D % ot oOmiero yucna

ATE
o y4eOHOMY TIpeIMeTy YYaCTHUKOB B PETUOHE

HaxoakuHckuit ropoicKoi OKpyT 68 1,7




Ha pucynke 3 mpencraBieHbl OCHOBHbIE pe3ynabTaThl [IP mo xumuu B
Haxonkunckom ropoackom okpyre. B 2023 rony B OO myHununanurera He ObLIO
BBIIIYCKHUKOB, HAOpaBIIUX MaKCUMAJIbHBIA OaJl.

100

80
60 54,41

41,18
40
0

H He 3auyTeHO M 3a4YTeHO < 80% oT max
Pucynoxk 3. OcHoBHbIe pe3ynbTarsl AP o xumuu

Ha pucynke 4 mnpencraBlieHO pacnpeleieHue MEpPBUYHBIX OaloB 1O
MYHULUIATUTETY IO KOJIMYECTBY YYACTHUKOB.

8
7 7 7
6
4 B 4 4
3 3
22 2

|1 |1
e 1 1 1

0o 1 2 3 4 5 6 7 8 9 16

10 11 12 13 14 15 17 18 19 20 21

OFRNWRAUIO N OO

PI/ICYHOK 4. Pacnpe,ueneHHe IICPBHUYHBIX 0aJIJI0B MO XUMHUU

B tabnumie 4 mpencraBieHbl 3aMaHUS M0 XUMHUH, B3BEIICHHBIA MPOICHT
BBITIOJITHEHUS KOTOpPhIX B HaXOAKWHCKOM TOPOJCKOM OKpyre He IMPeoIoel
MUHUMAJIHYIO TpaHuIly (MPUMEPHBIM YpPOBEHb BBIMOJHEHHS 3afaHusi 0a30BOTO
ypoBHsi — 60-90%, noBeimeHHOTO YpoBHS — 40-60%, BeIcOKOTO YpoBHS — 10-20%).

Tak kak pesynprar mo 3aganusiMm Nell (I1) u Nel2 (B) mpexacraBien B
CyMMapHOM BHJE, TO MHHUMAJbHBIA TIOPOT BBINIOJHGHUS IS JaHHBIX
00BEIMHEHHBIX 3aJaHUI B3AT KaK BeICOKHUI — 10%.

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

® =
= -
= =2 =
< @ gE Kon
= | g < IIpoBepsiemMble 3J1eMEHTHI COAEPKAHNS/YyMEHUS KT
3| 28 % K3C
=1} o
2| ™3
Yacrs |
CtpoeH#ne IeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MEPBBIX 111 1.2.1,
1 B YeThIPEX TIEPUOIOB: S-, P- U d-3JICMEHTHI. 231
OnekrpoHHas KoHurypamus aroma. OCHOBHOE U BO30YKIEHHOE
COCTOSIHHUSI aTOMOB
2 b 3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKUX CBOMCTB 2JIEMEHTOB U UX 1.2.1, 1.2.3,
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Kon

K3C KT

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Ne 3ananua
Yposensn
CJ0KHOCTH
3alaHus

COCIMHEHUH 110 IIePHOoIaM | TPYTINaM. 1.2.2, 2.4.1,
Oom1as xapakrepuctruka MetauioB IA—IIIA rpymm B ¢Bs3H ¢ BX 1.2.3, 231
moJioxeHneM B [leproandeckoii cucTeMe XUMUYECKHUX SIIEMEHTOB 1.2.4
J.1. MeHnzneneeBa 1 0COOCHHOCTSMH CTPOSHUS HX aTOMOB.
XapakTepuCTHKA IIEPEXOIHBIX MIEMEHTOB — ME/IH, LINHKA, XpoMa,
kKeJe3a — 10 MX MoJIoKeHHIo B [leproauyeckoii cucteMe XUMHIECKUX
anemenToB /I.11. MeHnneneeBa 1 0COOEHHOCTSIM CTPOCHUS UX aTOMOB.
Oo0mas xapakrepucTrka HemetamioB [VA—VIIA rpynn B cBsi3u ¢ ux
nojioxxeHueM B [leproandeckoil cucteMe XMMHUUECKHX HJIEMEHTOB
J.1. MeHzeneeBa U 0COOCHHOCTSMU CTPOEHHSI UX ATOMOB
DNEeKTPOOTPULIATENBHOCTh. CTETIeHb OKUCICHHS U BaJIECHTHOCTh 1.3.2 1.1.1,
XIMHYCCKHX JIEMEHTOB 221
KoBanenTHas XUMHU4ecKas CBSI3b, €€ Pa3HOBUIHOCTH H MEXaHU3MBI 1.3.1, 2.2.2,
00pa3oBaHus. XapaKTEPUCTUKH KOBAJICHTHOH CBSI3H (MOJSPHOCTH U 1.3.3 24.2,
sHeprus cBsa3n). MoHHas cBa3b. Metammndaeckas cBsi3b. Bogopoanas 2.4.3
4 b CBSI3b.

BemiectBa MOJIEKYIAPHOTO 1 HEMOJICKYJISIPHOTO CTPOCHUS. Tun
KPUCTaJUTHIECKON PemETKH. 3aBUCUMOCTD CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHHS

Teopust CTPOCHUS OPraHUYCSCKUX COCIUHEHHIA: TOMOJIOrHs U u3omepus | 3.1, 3.2 1.2.1,
(cTpykTypHas u MpoCTpaHCTBEHHAsI). B3aMHOE BIMSIHIE aTOMOB B 2.2.2,
6 b MOJIEKYJIax. 2.2.3,
Tumel cBsi3eii B MOJICKYJIaX OPraHMYECKHUX BEIISCTB. | nOpuan3aius 2.2.7
aTOMHBIX opOuTaied yriaepoaa. Pagukan. @yHKIMOHANbHAS rpyIa
XapakTepHbIe XUMUYECKUE CBOWCTBA YTIICBOOPOIOB: AJIKAHOB, 3.4, 35, 1.34,
IUKJIOAIKaHOB, ATKCHOB, JMICHOB, AJIKIHOB, apOMaTHYECKHX yrieBono- | 3.6, 4.1.7, 2.3.4,
pozoB (6eH30I51a ¥ TOMOJIOTOB OEH30J1a, CTUPOTIA). 4.1.8 2.4.4,
OCHOBHBIE CTIOCOOHI MOTyYEHHS YTIEBOAOPOAOB (B JabopaTopun). 251
XapakTepHble XUMAYECKHE CBOWCTBA MIPEISIEHBIX OJJHOATOMHBIX U
MHOTOAaTOMHBIX CITUPTOB, (PEHOIIA.

XapakTepHble XUMHYECKHE CBOWCTBA aJIbJACTHIIOB, IPEAeIhHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(DUPOB.

OCHOBHBIE CIIOCOOBI TTOJIYYEHHUS KHCIOPOJICOICPKALIMX OPraHUIECKUX
coeHeHui (B mabopaTtopun)

XapakTepHble XMMUYECKHE CBOMCTBA a30TCOAEPKAIINX OPTaHUIECKHUX 3.7,3.8 2.34
COEeIMHEHUH: aMUHOB U aMUHOKHCIIOT. BaxkHeimume criocoOb

8 b MOJYYeHHs] aMUHOB U aMMHOKHCIIOT.

buronornyecky BaykKHbIE BELIECTBA: )KUPBI, YIIIEBO/IbI (MOHOCAXAPUIBL,
JIFICaxapHIbl, IOJIMCAXAPHIEI), OSNKH

XapakTepHble XUMHIECKIE CBOWCTBA YTIICBOJOPOIOB: AIKAHOB, 3.4,41.7 2.3.4,
OUKJIOAIKAHOB, ATKCHOB, TUCHOB, aJIKHHOB, aDOMATHYECKIX 244
YTIEBOAOPOAOB (OSH30Ia M TOMOJIOTOB OeH3071a, CTHPOJIA).
Baxneiimme criocoOBI TOXyYeHHUs YTICBOAOPOAOB. IOHHEIH (TIpaBHIIO
B.B. MapkoBHHKOBA) U paIlKaTbHbIC MEXaHU3MBI PEaKIUi

B OPraHUYECKON XUMUH

XapakTepHble XMMUYECKHUEe CBOUCTBA MPEACIbHBIX OJTHOATOMHBIX U 3.5, 3.6, 2.34
MHOTOATOMHBIX CITUPTOB, (PEHOA, aTbIETHI0B, KAPOOHOBBIX KHUCIIOT, 4.1.8
CIOXHBIX 3QupoB. BakHelinme crnocoOsl MOITyIeHUS
KHCJIOPOCOIEPIKAIINX OPTaHUUYECKUX COSTMHEHHI

10 I

Ha pucynke 5 mnpenacraBieHbl naHHbie 10 3agaHusiM (%), ypoBeHb
BBITIOJIHEHNS KOTOPBIX HE MPEOJOJIE]l MUHHUMAabHBIM Topor. KpacHoil nuHuen
OTPAXEH MHWHMMAJBHBIA MOPOI BBINOJHEHUs I KaXIOTO YPOBHS CIIOKHOCTH:
6a3oBeIii — 60%, moBeIieHHBIN — 40%, BeicOkui — 10%.
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BbICOKWM

Homepa 3agaHnit

Pucynox 5. 3agaHusi, M0 KOTOPbIM YYaCTHUKH HE MPEOA0IIEIH

MHUHHMMAaJIbHBII TOPOT

AHanu3 pe3ynbTaToB yYaCTHUKOB M TUIIOB 3aJaHMi, IOMABILIUX B IEPEUYEHb
(Tabun. 4, puc. 5), mokaszaji, 4YTO YYaCTHUKU HE MPEOI0JIETN MUHUMAILHBIN MOPOT B
nesatu u3 13 3amganmii JIP. Huxe B Tabmuie 5 mpencTaBieH coaepiKaTeabHBIN

aHanu3 3aaanuu J[P.

Ta6muma 5. CoaeprkarenbHbIN aHAIW3 BBITIOTHEHU 3adanuii [P mo xumun

Kpartkas xapakrepucTuka

OcHOBHBIE 3aTPY/AHEHUS

Bo3Mo:kHbBIE NMPpUYIMHBI

TpeOyeT 3HaHUI O CTPOSHUH aToMa.

OK3dMCHYCMbIC HC YyYJIH, 4YTO B
3aJlaHUuN ObLI 3aaH BOIIPpOC O
KaThuoOHaXx, a HC O 3JICMCHTC.

3aJaHus yyacTHukoB JIP 3aTpydHeHuil
unghopmayus o KaxicooMy 3a0aHuI0 ¢ KpAmKUM Omeenom
3apanme 1. JlanHoe 3aganue | [Ipu BemonHeHuu 3toro 3amanus | [lyraroT moHSTHS

3aganue 2. 3aKOHOMEPHOCTH
W3MEHEHHUS XHUMHYECKMX CBOWCTB
JJIEMEHTOB M HX COE€IWHEHUH II0
MepHoJaM | FpyImam.

VYyamuecss pacnonarajiy 3JI€MEHTbI
HE B IIOPAJKE YMCHBIIEHHUSA, a B
HOPSAJIKE YBEJIUYEHUS CBOUCTB.

HeBHMMAaTEIBHOCTD pu
MNPOYTCHUH 3aJaHU

3aganme 3. 3amanue Tpebyer
3HAHUM O CTENEHAX OKHMCIIEHUS
JJIEMEHTOB, OIpEAEJCHUEe UX 10
Tabnure MeHeneena.

IIpu BeImMONHEHWMH 3amaHus 3
HEKOTOpbIE Y4alllMecs HCIBITaIH
TPYIHOCTH  TIPH  BBINOJIHEHUH

MAaTEMATUICCKUX PACUYCTOB

Cra0ble BEIYUCIUTENLHBIE HABLIKH

3ananmne 4. 3amaHue HaIPaBICHO

HpI/I BBINIOJTHCHHUH 3aJIaHUS MHOT'HC

HeBHuMarensHOCTb Ipu

HU30MEPHI B OPraHUYECKONU XUMUHU.

AJIBACTHUABI  ABJIAIOTCA OTIACIBHBIM
TOMOJIOTHYCCKUM  pAJIOM W HE
SABJIAIOTCA MNpeACTaBUTCIISAMUA
MpCACIIbHBIX aJIbACTUAO0B.

HAa 3HaHWE THUNOB XHMHWYCCKHUX | YJaIIHecs HE VWA | MPOYTECHUH 3aJaHUS
cBs3ei " KPUCTAJUTHYECKUX | JTBOWCTBEHHOCTH JAHHOTO BOIIPOCA.
pemeTok W, CcOOTBETCTBEHHO, BBHIOHWpAIH
BEIIECTBA,  YUYUTHIBAS  TOJIEKO
pEIIeTKY WM TOJIBKO THII CBSI3H.
3aganme 5. 3amanwe HampasieHo | [lpu BEITIOTHCHUH nmaHoTro | CraOple MeTampeIMEeTHBIC HABBIKH
Ha 3HaHUE Kinaccu(UKaUK | 3aJJaHAs ~ HEKOTOpble  ydariuecs | (aHamms, KIaccuukanus,
OpPraHUYEeCKHUX COCTUHECHHUI. MOKa3aJlu HE3HaHWE | COIOCTABJICHHUE)
(hyHKIIMOHATIBHBIX rpynn
OpraHuYecKUX COEAMHEHUH.
3ananme 6. 3aganme HanpabieHo | [Ipy BemonHeHun 3amaHusi He | Cnabele mpenMetHeie YVY/I, He
Ha 3HAHME TOHATHH TOMOJIOTH U yuiiu, qTOo ApOMATHYCCKUE 0Tpa6OTaHI)I DJICMCHTBI

COZIEp>KaHUsl: TOMOJIOTH U U30MEPbI
B OPTaHMYECKOM XUMHUH.
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Kpartkas xapakrepucTuka

OcCHOBHBIE 3aTPYy/IHEHUS

Bo3MoskHBIE NPUYNHBI

3HaHHWE CBOMCTB
YTIEBOAOPOIOB.

BCE€X KJIaCCOB

MPEBpALICHUU OOHUX XUMHUYECKUX
BCLICCTB B Apyrue.

3ajaHus y4acTHUKOB /[P 3aTpyAHeHU

3aganme 7. 3amanue HampaeieHo | HeBepHo — mpuMeHwium — 3HaHus | HemocraToyHOE 3HaHUE CBOMCTB

Ha CpaBHCHHE CBOWCTB | CBOMCTB OpPraHUYECKHUX | OPraHMYCCKUX COCIUHCHHM.

YTIEBOIOPOOB U | COCUHEHUN.

KHUCIIOPOACOAEPKALIUX

OPraHUYeCKUX COCTUHEHHI.

3anganne 8. HanpasieHno Ha 3Hanue | HepepHo — mpumenwnn — 3HaHus | [Ipy BBIMONHEHHHM STOTO 3ajaHUS

CBOWCTB aMUHOB. CBOMCTB a30TCOMEPKAIINX | BBITYCKHUKH MoKa3ajiu

OpraHUYECKUX COCIUHEHUM. HEIOCTAaTOYHOE 3HAHHE CBOWCTB

a30TCO/CPKAIMNX  OPTAaHWYECKHUX
COEIMHEHUH.

3aganme 9. 3agmanme TpeOyer | OmmOkn JOITYIIICHBI B | DK3aMCHYEMEIe HELOCTATOYHO

3HAIOT CBOMCTBaA apoOMaTHYICCKUX
YTJI€BOAOPOAOB, a TAKKE YCIOBUA
MMpOBEACHUA HCKOTOPBIX
XUMHYCCKUX peakunﬁ.

3aganmne 10. 3agaHue HampaBIeHO
Ha MPOBEPKY 3HAHUN XUMHUYECKHX

Omnbku JIOITYIIIEHEI B
MPEeBpalllCHUH OJHUX XUMHUYECKHX

Henocrarounoe 3HaHHE CBOWCTB
CIHMPTOB U KapOOHOBBIX KHCIIOT, a

CBOMCTB KHCJIOPOACOIEPKAaIlUX | BEIIECTB B IpyTHUe. Takke HE Yy4WIM HampaBleHUe
OpraHUYeCKUX COCTUHEHHIM. peakuMd B 3aBUCHUMOCTH  OT
KaTaJm3aTopa.

BbiBoaBI M pekoMeHAALIMT

AHanu3 MaTepuagoB TPOBEICHUS] OLCHOYHBIX TMPOLEIyp IOKa3al
NIEPEUYCHb DJIEMEHTOB COJIEPKaHHUS / YMEHHM U BHUJIOB JIEATEIbHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B 1[€JIOM MOXKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaTh  W3y4YeHHBIC  BEIIECTBA IO  TPUBHAIBHOW  WIIH
MEKIYHApOJHOW HOMEHKJIIATYpE.

2. Ompenenars/knaccuPUIUPOBaTh: BAJCHTHOCTh, CTENEHb OKHCJICHUS
XUMHUYECKUX JJIEMEHTOB, 3apsjbl UOHOB, XapaKTep Cpelbl BOJAHBIX PAaCTBOPOB
BEILIECTB; OKHMCJIUTEIb M BOCCTAHOBHUTEJb;, MPUHAMIEKHOCTh BEIIECTB K
pPa3IMYHBIM KJIaCCaM HEOPTraHUYECKUX U OPTaHUYECKUX COCTUHECHUM.

3. XapakTepuszoBaTh: S-, P- u d-2JIEMEHTHI MO UX TMOJOXECHUIO B
ITepuonnueckoun cucreme J[.MI. MenpaeneeBa; CyIIHOCTh H3YYEHHBIX BHJIOB
XUMHYECKUX PEAKIHI: AJIEKTPOIUTUUECKON TUCCOIMAIlUA, HOHHOTO OOMEHa.

4. TlpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHUSIM.

5. OOywyaromuecss TOHUMAIOT CMBICI TaKWX BaXKHEHIIUX TMOHSITUN, Kak
TUAPOJIU3 U JEKTPOIIN3 (BBIACTSAIOT UX XapaKTepHBIC MPU3HAKH ).

AHanmu3 MatepuasoB MPOBEJACHUS OIICHOYHBIX MPOIEAYp MOKa3al MepeUeHb
AJIEMEHTOB COJEpXKaHUsl / YMEHUM U BUAOB JCSATEIBHOCTH, YCBOCHUE KOTOPBIX
BCEMH IIKOJIbHUKAMU PETHOHA, NIKOJIHPHUKAMH C Pa3HBIM YPOBHEM TMOJTOTOBKH
HEJIb351 CYUTATh JOCTATOUHBIM:

1. HaspiBaThb BHUJ XHUMHUYECKHUX CBSI3€M B COCJUHECHUSAX U THI
KPUCTAJUTMYECKOW PEMETKU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
U U30MEPHI.

2. KmaccupumupoBaTh XUMHUYECKHE pPEAKIUM B HEOPTraHUYECKOW W
OpTaHUYECKOU XUMHH (TT0 BCEM M3BECTHBIM KJIACCU(DUKAITMOHHBIM MTPU3HAKAM).
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3. XapakTepu3oBaTh OOIIME XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METAIJI0B M HEMETAJNIOB, OOIIME XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COCAUHEHHM, CBOMCTBA OTIECJIBHBIX NPEACTABUTEICH 3STUX
KJIAaCCOB, CTPOCHUE W XUMHUYECKHME CBOMCTBA M3YUYEHHBIX OPraHUYECKUX
COCJIMHCHUH.

4. OOBACHATH 3aBUCHMOCTL CBOMCTB XHMHUYECKHX DJJIEMECHTOB M UX
COCIMHEHUU OT MNoJIo)KeHust diemeHTta B Ilepuoamueckon cucreme JI.M.
MenpaeneeBa; NpuUpoay XUMHUUYECKOW  CBA3M  (MOHHOM, KOBAJICHTHOM,
METaJJIMYEeCKOM, BOJOPOJIHOM); 3aBHUCUMOCTb CBOWCTB HEOPTAaHUUYECKHX H
OpPTaHMYECKHX BEIIECTB OT HMX COCTaBa M CTPOCHHUS; BIUSHHUE Pa3IUYHBIX
(hakTOpOB Ha CKOPOCTh XHMHYECKOW peaklMu U Ha CMEIIeHHE XUMHYECKOTO
paBHOBECHS.

5. [lmanupoBaTh/IPOBOAUTH AKCIIEPUMEHT I10 MOJTy4YCHUIO u
PACIO3HABAHHUIO BAXKHEWIINX HEOPTAaHUYECKHUX M OPraHUYECKHUX COCAUHECHUHN C
y4ETOM TPHOOPETEHHBIX 3HAHUN O TpaBHIIaX 0€30MacHOM paboTHI ¢ BEIIECTBAMU B
71a00paTOPUU U B OBITY; BEIYUCIICHUS 110 XUMUYECKUM (HOpPMYJIaM U YPABHEHUSIM.

Ha ocHOBe BBISBICHHBIX TUMUYHBIX 3aTPyAHEHUH U OMIMOOK OBLIM
c(hopMyJIHMPOBaHBI CIICYIONINE aIPECHBIC PEKOMEHTaIl1H.

PexoMeHIanMu 10 COBEPLICHCTBOBAHUIO NPENOJABAHUA XMMHUH ISl BCeEX
o0yyarimxcs

a) YuurejasiM, MEeTOANYECKUM 00beAMHEHUSIM yUHuTeael

[{enenanpaBnennas padoTa 1Mo GOPMUPOBAHUIO YMEHUN:

- BBIJCIISATH B YCJIOBUY 3a/IaHUS TIIaBHOE;

- YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIE CBS3U MEXAY OTIEIbHBIMU
AJIEMEHTaMU COJIEp>KaHUsl, B OCOOEHHOCTH B3aUMOCBSA3b COCTaBa, CTPOCHUS H
CBOMCTB BCIICCTB;

- BHHUMATEJIbHO aHAJIM3UPOBATH YCIOBUS 3aJaHUs M BBIOMPATh aJ€KBaTHYIO
IIOCJIEIOBATENBHOCTD JIEMCTBUM.

Otn ymeHus: GOPMUPYIOTCS CHUCTEMAaTHYECKU Ha TPOTSHKEHUH BCETO IIHKJIA
0Oy4eHHUs XUMHUH MIPAKTUUECKU Ha KaXIOM YPOKE.

OnHoit u3 BaxkHEHINX (PYHKIIUN YUUTENS HA HAa4YaJIbHOM 3Tare MOATOTOBKU
ABJIIETCS] Pa3bICHEHHE O0YyYarolMMCs MPUHUUIIOB 0TOOpa M moctpoeHuss KNUM.
Jlnst  mpaBUIBHOTO TOHUMAHWUS TPEOOBAHMM, TPEIBABIIEMBIX K YPOBHIO
ITOATOTOBKHU BBIITYCKHMKOB IO XUMHH, YUYUTENb JOJKEH HE TOJBKO UMETh YETKHE
MPEJCTABICHUS O TMpUMEpPaAx 3aJaHUil, BKJIIOUYEHHBIX B JIEMOHCTPAILMOHHBIN
BapUaHT TEKYIIEro roja, HO W OBITh 3HAKOM C COJEpKaHHEeM Koaudukaropa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISIONIEH KOTOPOM
SBJISIETCS OOOOIIECHHBINA IJIaH SK3aMEHAIMOHHOTO BapuaHTa. IMEHHO He3HaHHE
CollepKaHNe JaHHOTO JOKYMEHTa SIBIISETCS OJHMM W3 OCHOBHBIX (DaKTOPOB,
MEIIAIOMINX TMOJHOLIEHHOMY IUIAHUPOBAHUIO TPOIECCA MOJATOTOBKHM K 3K3aMEHY
KaK [ yuyuTens, Tak W ansi oOydarommumxcs. Pesympratet EI'D 2023 r.

11



POJIEMOHCTPUPOBATIM MPOOJIEMbl B TMOJITOTOBKE BBITYCKHUKOB, O0YCIOBJICHHbBIE
MAaKCHUMaJIbHOW OPUEHTALIMEN MHOTMX W3 HHUX JIMIIb HA DJIEMEHTHI COACPKAHUS U
YMEHHUS, KOHTPOJIb KOTOPBIX MPEIYCMOTPEH 3aJaHUSMH JAEMOHCTPALMOHHOIO
BapuaHTa. llokazarenbHO, YTO JJIsl MPABMIBHOTO MOHUMAHUS HA3HAYEHUSI 3TOTO
JIOKyMEHTa €XKEroJlHo B HEro BKJIOYaeTcs cuenyromas ¢paza: «llpu
O3HAKOMJIEHUU C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIBHBIX HU3MEPUTEIbHBIX
MarepuanioB EI'D crnenyeT uMeTh B BHUIY, UTO 3aJaHusl, BKIIOUEHHBIE B HEro, HE
OXBaThIBAIOT BCEX OJJIEMEHTOB COJIEP)KaHUS, KOTOpbIE OYIyT NPOBEPATHCS C
nomo1bto BapuantoB KM B 2023 r.»

OOyuass TIKOJBPHUKOB TMpHEeMaM pabdOThl C Pa3IUYHBIMHA  THUIIAMU
KOHTPOJUPYIOIUX 3aJaHuil (C KpaTKUM OTBETOM W Pa3BEPHYTHIM OTBETOM),
HEOOXOIMMO NTOOMBATHCS TTOHMMAHHS TOTO, YTO YCIICIIHOE BBIOJHEHHE JFOO0TO
3aJlaHdsl HEBO3MOXHO 0€3 TIIATEeIhbHOTO aHajin3a ero YCJIOBUS U BbIOOpa
aJ€KBaTHOM IIOCJIEHOBATEIILHOCTH JeucTBUM. Ha kakxmom pdrame IIOATOTOBKHA K
HK3aMEHY HEOOXOAMMO Pa3BUBATh HABBIKM CMBICIIOBOIO UTCHHS, CTaBUThH IMEPE.l
oOy4JaronmMucs: MpoOJeMHbIE BOMPOCHI U MpejJiaraTh HeCTaHJapTHBIC 3aJaHMUs,
KOTOpble OYyIyT CHOCOOCTBOBATh AKTUBHU3AIIMU MBICIUTEIBHBIX IPOIIECCOB U
noOyXJ1aTh K aKTUBHOMY IOMCKY pelleHus. BakHo He mpenjiaraTh YYEHUKY
TOTOBBIM QJITOPUTM, a TPUBETCTBOBATH COOCTBEHHYIO MOUCKOBYIO JIEATEIBHOCTH
y4amerocs, MNOOMIPSITh HECTAHAAPTHBIE TMOAXOJAbl W HWHTEPECHBIE MBICIH.
OAHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (DOPMUPOBAHHE Yy OOYyYalOUIUXCS YMEHHS
pallMOHATILHO MCIIOJB30BaTh BPEMS 4YEpPE3 TPECHUPOBKU B PEKHUME PEATbHOIO
BPEMEHHU, OTBEJICHHOTO Ha BBIIOJHEHHE pPaOOThl € OOJBIIMM KOJIUYECTBOM
3a/TaHUH, KaKOBOH U SIBIIIETCS DK3aMeHaIMoHHas padota EI'D.

3agaHus 4dactu | sk3ameHanmoHHbIX BapuaHTOB EI'D mo xummm 2023 r.
CTaJIM TPOoAOoLKeHHeM mpeoOpa3zoBanuii B KUM, npeanpuHsAThIX B MOCIEIHHUE
rojJbl ¥ HAMNPABICHHBIX HA PEANU3ALUI0 CUCTEMHO-ACATEIBbHOCTHOIO MMOJIXOAA.
NMeHHO OH JOJKEH OMpEeaeaTh METOAO0JIOTHIO MPETOIaBaHN XMMHUU B IIKOJIE Ha
coBpeMeHHOM d3T1arne. He MeHee 3HaunMbIM acriekToM npu pazpadotrke KM craio
YCUJICHWE BHUMAaHUS KOHTPOJIIO CPOPMHUPOBAHHOCTH METANpPEAMETHBIX YMEHUH,
3HAaHUUN U yMEHUH, GOPMHUPYEMBIX B paMKaX XUMHUYECKOTO IKCIIEPUMEHTA.

VYka3zaHHble HarpasliieHHs coBepuieHcTBoBaHus KM mepemerarores u ¢
dbopMUpOBAHUEM JJEMEHTOB ()YHKIIMOHAJIBHOM T'PaMOTHOCTH: YHTATEJIbCKOM,
MAaTEMATUYECKON U €CTECTBEHHOHAYYHOM.

BaxHoe mecto B mpenojaBaHMM XHMMHUHU JIOJDKHBI 3aHUMAaTh 3aJadyd Ha
pacdeT Macchl BEIIECTBA WU 00BEMa Tra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BbEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TaK KaK 3TO
TPAJUIIMOHHBIA THUI PAacy€TOB, KOTOPBIM BXOAUT B MpPOrpaMMmy MO XUMHUHU
OCHOBHOM WIIKOJIBI, a TAKX€E 3aJlauyd, IPEAyCMaTPUBAIOIINE PACYET MACCOBOU WU
00BbEMHOM JT0OJIM BBIXOJIa MPOAYKTa PEAKIUU OT TEOPETHUUYECKH BO3MOXKHOTO HIIH
MacCOBOM /1011 (MacChl) XUMUYECKOT'O COETUHEHUS] B CMECH.
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BaxxHO HayuuTh neTel NMPaBWIBHO AAaBaThb OTBETHI HA pacyETHBIC 3a7ayH,
KOTOpbI€ JIOJDKHBI OBITh TPEACTAaBIEHbl B BHJE UWCIOBBIX 3HAYCHHH C
OIIpPE/IETICHHON CTENEHBI0 TOYHOCTU OKpYriieHHs. OmuMOKY B OTBETAaX TAKUX 3a/ad
CBUJCTEILCTBYIOT HE TOJBKO O nedunurax B CHOPMUPOBAHHOCTH HIIEMEHTOB
MaTEMaTUYECKON TPaMOTHOCTH, HO M O HEJAOCTAaTOYHOW C(HOPMHPOBAHHOCTU
PETYJISATUBHBIX YHUBEPCAIbHBIX YYE€OHBIX JCHCTBUII — YyMEHUH CleI0BaTh
MHCTPYKIUSAM, ONPEIENSITh NOPAIOK ACHCTBUM, padOTaTh MO IJIaHYy.

HeoOxomumo ¢opmupoBaTh 0a30BbIE MATEMAaTUYECKUE M 3JIEMEHTAPHBIC
XUMHUYECKUE 3HaHusA. Peub maer o0 ymeHMsx paborarh ¢ Kod(puUMEHTaMu U
IPOBOAUTH MIPOCTEMIINE apUPMETUUECKUE PACUETHI.

Jlis BOCIIOJIHEHUSI MPOOENOB 0 HEKOTOPBIM TEMaM, KOTOPBIE PETYISPHO
BBI3BIBAIOT 3aTPYAHCHUS Y OOYYAIONINXCA U YYACTHUKOB 3K3aMeHa, Mpesiaraercs
IIPOBECTH CJICAYIOIINE MEPOIIPUATHA:

1. OpranusoBaTh U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WIM B JUCTaHIMOHHOM (opmare). Llenpo Takoro ceMuHapa OyJIeT Kak
BOCIIOJIHEHHE  HEKOTOpPhIX NPEIMETHBIX JACPUUUTOB, TaK U  pPa3BUTHUE
ONPENEIIEHHBIX METaNpeIMETHBIX yMeHUN. CeMuHap MOXHO OpPraHU30BaTh Kak
COPEBHOBAHHE KOMAaHJ, KOTOPbIM TpPEOYyeTCs BBINOJIHUTH CIEIYIOLUIUE 3a/1aHUs:
BBIOpATh OIpPEACIEHHBIE XUMUYECKHE DJEMEHThI, HMEIOIIUME T€ WM HHbIE
OCOOEHHOCTH CTPOEHHUS aTOMOB; PEUINTh KOMOMHUPOBAHHYIO PACUETHYIO 337auy;
YCTaHOBUTBH MOJIEKYJIIPHYIO M CTPYKTYPHYIO (POpPMYITy OpraHHMYECKOIro BEIIECTBA.
DopMyIMPOBKH 33JaHUN COCTABIISIFOTCS TAKUM 00pa3oM, UTO BEPHOE BBIIIOJHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIEHTpAllMM BHUMAaHUS K TEKCTY 3aJlaHu,
VCIIOJIb30BaHUs TEXHOJIOTUHA KPUTUYECKOTIO MBILIIJICHUS.

2. Opranu3oBaTh M TPOBECTH LHUKJI BEOMHApOB JJii  BOCIOJHEHUS
npeaMeTHbx naedumuroB. K ydacTHio B MHOArOTOBKE BEOMHApOB MPUBJIEYD
yuuTenel XUMHH 00pa30BaTENIbHBIX YUPEXKACHHUH, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKME pe3ynbTarbl EI'D mo xumun. Temarnka 3THMX BEOMHApPOB BKIIOYAET
BOIIPOCHI, KOTOPBIE PETYJAPHO BBI3BIBAIOT 3aTPYJHEHUS Yy ydacTHUKOB EI'D,
HanpuMmep: «OnpeaensieM THI XUMHAYECKOW CBSI3M M THUIl KPUCTAIUIMYECKOU
PEETKN BEUIECTBY», «BakHeWIIne XMMHAYECKUE TPOU3BOJCTBA B KypCEe XUMHM,
«DKCNepUMEHTaIbHOE pELICHHE 3aJa4 Ha MJeHTU(UKaALKIO BeulecTBy, «Pemaem
pacuéTHyo 3a7audy», «AMQOTEpHbIE OKCUABI U TUIPOKCUIBI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMWY, «AMHUHBI 1 aMUHOKHUCIIOTBDY.

3. [IpoBectn muarHocTUyeckyro pabOTy, BKIIIOYAIONIYIO 3aJaHusl 10
opranudeckoit xumuu B popmare nepsoit yactu KM EI'D o xumun.

4. PekoMeHIOBaTh  yYUTENSIM XUMUM  IPOWTH  KYpChl  MOBBILIEHUS
kBaymmdukanuu B TeueHue 2023-2024 yueGHOTrO roja.

0) MyHMuunajabHbIM OpPraHaM ynpasJieHus 00pa3oBaHHeM

- MPOBOAUTH MOHHUTOPUHI YPOBHSI YCBOCHHS JJIEMEHTOB COAECPMKAaHUS HA
BCEX ATanax U3y4eHUs] XUMHUU;

- OpraHM30BaTh MEXKIIKOJBHBIE 3aHATUS IJIs y4allMXcs MO MOATOTOBKE K
rocyJapCTBEHHON UTOTOBOM arTecTamnuu. [Ipu 3ToM HEOOXOIMMO UCIOJb30BaTh
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3a/1aHus, KOTOPbIE COOTBETCTBYIOT Koaudukatopy u cneuuduxkauuu EI'3;

- TMPOBECTU KYpChl MOBBIIIEHUS KBAJIU(PUKALIUU sl YUUTENEH, ydalmecs
KOTOPBIX MMOKa3aJin HU3KUM pesynptat EI'D;

- OpraHu3oBaTh OOyYalIIME CEMUHAPHl MO OOMEHY OMNBITOM MEXIY
nenaroraMd ¢ OOJBIIMM CTa)XkeM, OOyYaronuecss KOTOPBIX IOKa3bIBAIOT
CTaOUIILHO BBICOKHE PE3YJIbTATHl U MOJIOABIMU YUUTEISIMH;

- OpTraHu30BaTh OOMEH OIMBITOM MEXAY IIKOJIaMHU, O0yYaroluecs: KOTOPhIX
MOKa3bIBAIOT BBICOKUH pe3ynbTar, U OO, HCHOBITHIBAIONIMMU 3aTPYJHEHUS B
peanu3zanu o0pa3zoBaTENIbLHON MPOTPAMMEBI;

- npu noaroroBke k EI'D mo Xxumuu cieayer y4uThIBaTh, YTO H3Y4YEHUE
CUCTEMATHYECKOTO Kypca XUMHUU B 00beMe 1-2 YacoB OpHEHTHPOBAHO Ha
YCBOEHUE MaTepHalla UMEHHO Ha 0a30BOM ypOBHE, YTO B HAMOOJbINEH CTENEeHU
MO3BOJISIET YCIIEUIHO CIPABUTHCS C 33JaHUSIMU 0a30BOTO YPOBHS U HEKOTOPBIMHU
3aJJaHUSIMM  TIOBBILIEHHOTO YPOBHSL CJOKHOCTH. (OCBOEHME MaTepuaia Ha
IpoQUIBHOM YPOBHE MpEAYyCMATPUBAET MHOW Auamna3oH y4eOHbIX YacoB (5—7
4acoOB B HEJIEII0) U/WIKM OOJBIIYI0 CAMOCTOSTENbHYIO MOJITOTOBUTEIBHYIO PadoTy
CTapILIEKIACCHUKOB MOJI PyKOBOJCTBOM I€Aarora.

Pexomenaganum mo opraHusannu auddepeHuNpPOBAHHOTO 00y4YeHHS] XUMHHU
o0y4aromuxcs ¢ pa3HbIMHM YPOBHSIMH NPeIMETHON MOATOTOBKH

a) YuureasiM, METOAUYECKHUM 00beIMHEHUAM yYUTeIeH

[lepBpiM  marom  opraHuzanuu AU depeHuupoBaHHOTO  OOy4YEeHHS
IIKOJIbHUKOB C pPa3HbIMH YPOBHSIMHU TMOJATOTOBKH 0 XUMHH OyIeT pa3JeieHHe
oOyuaroluxcs, KOTOpble IJIaHUpPYyroT craBath EI'D, Ha nBe rpynmbl: TeX, KTO
JTABHO TOTOBHUTCS K IK3aMEHY U UMEET BBICOKUN YpPOBEHb OCBOEHUS XUMHH, U TEX,
KTO Hayajl TOTOBUTHCS K K3aMEHY B TEKYILEM y4eOHOM rojay U UMEeT HE CTOJb
BBICOKMW YpOBEHb. Y OJHONM W y JAPYyrod TPYIIbl JOHKHBI OBITh pa3HbIC
nporpamMmbl  0o0ydyeHus. [[ns mnepBoi rpynmbel B IpOrpaMMmy MOJTOTOBKH
HEOOXOJMMO BKJIIOYATh pELIEHHE PACUETHBIX 3a/lad MOBBILIEHHOM CJIOKHOCTH,
3a/layd Ha YCTaHOBJIEHHE (POPMYJ OpPraHMYECKUX BEIIECTB (MOJIEKYJSPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK MpeBpallleHuid BemecTB. Llenbio ocBoeHMs
Kypca BTOpPOW TPYIION SIBISETCS YBEpPEHHOE BIaJieHHE Oa30BbIMU HaBBIKaMH,
HEOOXOAMMBIMU JJIA CAA4YM IK3aMEHa, 3HaHWE KJIacCU(PHUKAUKU U HOMEHKJIATYPbI
BEILECTB, YBEPEHHOE BJIAJICHUE BAXXHEHIIMMHU IOHATHSAMU XUMHUHU. 3aBEPIUIUTh
Takyto noArotoBky B 2023-2024 y4yeOHOM rogy pPEKOMEHIYEM JABYXYpPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKOM padoToit B hopmarte EI'D.

[lepBasg rpymma. OTO 5K3aMEHyeMble, MMEIOIIME TPYIAHOCTH B YCBOEHUU
ydyeOHoro Marepuaina. ljist paboThbl C JaHHOM TPYNIION PEKOMEHyeM:

1. Yeunuth npakTHUYECKUM acleKT B MpenojaBaHuu XuMuu. i yriryOneHus
NMOHUMAaHUsl MaTepuana HeoOxomuma dGh(EeKTUBHAS peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAaHUM C JAPYTUMHU HarJIAJHBIMU CpEACTBAMH OOy4YeHUS
XUMHUH  (JIEMOHCTPALlMOHHBIN 3KCIIEPUMEHT, padoTa € MOJENISAMHU MOJIEKYlT U
KPUCTAIUTMYECKUX PEIIeTOK, BHUAEOMaTepuaibl, BHUPTyalibHbIE JabopaTopuH,
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porpaMmMbl MOJEIIUPOBAHUSL XMMHUYECKUX OOBEKTOB (BEILECTB M MPOLECCOB) B
Takux (QopMmax, Kak JiabopaTtopHas M TpakTUdecKas padoTel. Teopermyeckuid
Matepuasl JOJDKEH TMPEenoJaBaThCsi B TECHOM B3aMMOCBS3U C PEJICBAHTHBIM
sKcIIepuMeHTOM. KaXkIbIii SKCIEPUMEHT JOJDKEH BKIIFOUATh B CEOSI METOAMYCCKHE
yKa3aHUsl, KOMIIOHEHTOM  KOTOpPBIX  SIBJSIETCS ~ KaK  HEMOCPEIACTBEHHO
DKCIIEpUMEHTabHAss paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHWi B
dbopmare, ananorngHom 3aganusm OI'D u EI'D mo xumwum.

2. ®opMHUpPOBaTh YHUTATENHCKYIO TPAMOTHOCTh oOOywaromuxcs. [ns storo
HeoOXo/MMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABbIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ uHpopmarmei J00ro TUIa.

3. CucteMaTU3UpOBaTh 3HAHUA MO KaXKIOMY d3JEMEHTY COAEp>KaHUsd Kypca
xumun. Jljig 3TOro cHayajga HEOOXOAMMO HCHOJb30BaTh 3aJaHUsl Pa3IMYHBIX
Mojeneld, B TOM YHCJIE€ TPAJAUIMOHHBIX, KOTOpbIE TPEOYIOT TOBTOPEHUS
TEOPETUYECKUX TMOJIOKCHUM, HAMUCAHUS OMNPEACICHUN W3YYECHHBIX MOHSTH,
COCTaBJICHUS YPAaBHEHUN XUMHYECKUX PEAKIIUH, ONIPEICIICHHUS CTEIICHU OKUCIICHUS
XUMHUUYECKUX OJJEMEHTOB U T.I.; C BBIOOPOM OJHOTO OTBETa U3 YEThIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIE€ TOUEUHO BBISIBIIATH MPOOENbl B 3HAHUSIX U
3aTPyIHCHHS B TPUMEHCHHUH ATUX 3HAHWW TIPU BBITIOJHEHUH 3aJaHuidl. 11 TOIBKO
Ha 3aKJIIOYMTENIbHOM JTale TMOATOTOBKHM K JK3aMEHY MOKHO HCMOJb30BaTh
3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. TlpenycmaTpuBaTh B T€UEHHE YYEOHOTO Tpoliecca pabdoTy ¢ 3aJaHUsIMHU,
KOTOpBIE TPOBEPSIOT HE TOJBKO NPEAMETHYIO COCTABISIONIYI0 XUMHH, HO U
MEXIPEIMETHbIE CBSI3M C (U3UKOM, Ouosoruei, marematukod. HeoOxomumo
HAJIMYKUE MPAKTUKO-OPUECHTUPOBAHHBIX, MEXKIPEIMETHBIX, IKOJIOTU3UPOBAHHBIX
3aJlaHdid B XOJI€ peanu3auu OOy4eHHs IIKOJBLHOTO Kypca xuMmuu. Cremyet
n30eraTh penieHus «IadJIOHHBIX) 3aJJaHul, KOTOPBIE CTaBAT Nepe co0oi 3a1aqy
«HATAaCKUBAHUs» Ha BBIMOJHEHHE 3a/1a4 ONpeIesIeHHOro (hopMara, B TO BpeMs Kak
3QJIOTOM ycCIieXa Ha dK3aMEeHE SBIISIETCS Pa3BUTHE TBOPYECKOTO U KPUTUUECKOTO
MBIILJIEHUSA, @ TAKXXe CPOPMUPOBAHHOCTH HABBIKOB MEPEHOCA 3HAHUU U3 00JIacTH
TEOPHH B peabHbIC )KU3HCHHBIC CUTYyAITUH.

5. Pa3zBuBaTh y 00ydaromumxcs HaBBIKM CAMOKOHTPOJS U pedaekcun. JlanHas
paboTta crocoOCTByeT (OPMHUPOBAHUIO CTOWKOW MOJIOKUTEILHON MOTHBAIUU B
M3YYEHUM TMpeaMeTa. ODTO BO3MOXXHO TMOCPEIACTBOM OpTaHHU3allUd SKCKYPCHUH,
TEMaTUYECKUX BEYEPOB, CBSI3U XUMUH C MIOBCETHEBHON KHU3HBIO.

Bropas rpymma. DOto  oOywaromiuecs €O CPpeAHUMH  YUCOHBIMU
CIIOCOOHOCTSIMHU.

1. Ucionb3oBaTh  3alaHusi, B KOTOPBIX IS  peElIeHusi Tpelyercs
MOCJIE0OBATEILHOE BBIMIOJHEHUE HECKOJBKUX (TPEX-UEThIPEX) MBICIUTEIBHBIX
oneparui (aHaNMM3—CHHTE3—CpaBHEHNE—0000IIEHNUE), B TOM qucie
OCHOBBIBAIOIINXCSA HA BIIAJICHUU 3HAHUSAMHU U3 PA3HBIX TEMATHYECKUX Pa3JIeioB.
[{enecooOpa3Ho UCTIOIB30BATh HA YPOKaX CaMO- M B3aUMOOIICHUBAHUE.

2. Ucnionw3oBath 3amanHusi, mMpeaycMaTpuBaroiiue padoTy ¢ uHbopmarumei,
MPEACTABICHHON B pa3nu4yHoud (opme — cxema, Tabiuia, PUCYHOK WU JIp., C
MOCJEAYIOIIMM OTBETOM Ha BOMPOCHI.
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3. PazBuBaTh  HaBBIKM, HEOOXOJIWMMBIE JUIsl  BBINOJIHEHUS  3aJaHUf,
OMUCHIBAIOIIETO MOCIEAOBATEILHOCTh 3KCIEPUMEHTAIBHBIX JEUCTBUM, KOTOPBIC
HY)KHO TMpPEBpaTUTh B ypaBHEHHUS peakluil (MBICICHHBIM HSKCIEPUMEHT).
TpynHOCTh Takoro 3ajaHus COCTOMT B TOM, YTO IIKOJbHUKHA HEJOCTATOYHO
XOpONIO  pa3OHMparoTcsi B  OKCIEPUMEHTAILHOW XWMHH, UWMEIOT  cjiadoe
MPEACTABICHUE O MPOTEKAIOIUX XUMUYECKUX MPOIECCax U HE BCErJa MOHUMAIOT
CMBICIT HCTIOIh3YEMBIX TEPMUHOB U omnpeneeHuil. K kaxmoi mabopaTopHOi w/wmm
MPaKTUYECKON paboTe HeOOXOAMMO TOTOBUTH JIUCT C 3aJJaHUSIMHU, HAITPaBICHHBIMU
Ha (popMupoBaHUEe TOHUMAaHUS MPOLIecca, MPOTEKAIOIIET0 B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)KE OIMUCHIBATH HAOMIOACHUS U OOBICHATH uX. [lone3noit
Oynet paboTa ¢ pa3IMYHBIMU TUIAMHU 33JaHHUi (C BHIOOPOM OTBETa, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOXxoauma Jyisi (GOPMUPOBAHMS
MOHUMAaHUs, YTO TPABWIbHOE BBHINIOJHEHUE 3aJIaHUS HEBO3MOXKHO 0€3 MOJHOTro
aHaju3a ero ycjoBus U BeIOOpa cTpareruu pemieHus. [lapamiensno dhopmupyercs
YMEHHE PallMOHAJILHOTO MCIOJIL30BaHUS BPEMEHH, OTBEJICHHOTO HA BBIIOJHEHUE
AK3aMEHAIMOHHOM pabOTHI.

Tpetbst rpynna. C BBICOKMM U BBIILIE CPEAHETO YPOBHEM OOYUEHHOCTH.

1. PekoMeH10BaTh pelICHUE 3aJaHuil, BBIXOAAIIUX 3a pamMKku (HOpMaTOB U
MoJIeNiel, BCTPEUAIOIIMXCSl B AK3aMeHAIMOHHBIX padorax EI'D. Dto mo3Boiaut
chopMHupoBaTh Yy O0OYyYalOIUXCS yMEHUE CaMOCTOSITENIbHO pa3padaTbiBaTh
QITOPUTM DEIICHUS B ClIy4ae HECTaHIAPTHHIX (POPMYIHMPOBOK 3aJaHU, a TaKXKe
yMEHHUE JCHCTBOBATh B HE3HAKOMBIX CUTyalusix. B psjge ciydaeB menecooOpa3Ho
MPOMUCKHIBATH B OOIIEM BHJI€ MOPSJOK HAXOXACHUS (DU3NYECKUX BEIMYMH O€3
MPOBEJCHUSI MPOMEKYTOUHBIX apU(METUUYECKUX BBIYUCICHUN, a TakKe peliaTh
3a/1a4y, IPUMEHSISI HECKOJIBKO BO3MOJKHBIX CIIOCOOOB, OIEHHUBAsi AT CIIOCOOBI U
BBIOMpAst 3aTEM HAauOOJIee pallMOHATIbHBIM.

2. [IpoBOoaNTh WHTETPUPOBAHHBIE YPOKHM C MaTeMaTUKOH, (DU3UKOM,
ouosioruet s (GopMUpPOBaHMS 1ETOCTHOM KAapTUHBI MHUpPA BO B3aUMOCBSI3U U
B3aMMO3aBUCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) ATMMHHCTPAIMSIM 00pa30BaTeIbHbIX OPraHH3aIMii:

- peanu3oBBIBaTh ~ OPUHLOUNB  JuddEepeHIIMpOBaHHOTO  O0ydeHUs,
co3/laBaTh MNPOQUIbHBIE KJIAaCChl W TPYINIbl € HM3YyYEHHUEM XUMHUH Ha
npodUIbHOM, YTIyOJIEHHOM YPOBHE;

- BBIACHATH JIOTNOJIHUTEIBHBIE Yachl Ha HW3YYEHHUE XUMHU B BHUIE
HJEKTUBHBIX TPEAMETOB, (haKyJIbTATUBHBIX KYypPCOB, OPTaHU30BBIBATH JIJIf
oOydJarommxcst ¢ HU3KUMHU  NpeaMeTHbiMu Y Y]l  HHIAWBUIYyaIbHBIC
o0pa3oBaTebHbIE MAPIIPYTHI.

B) MyHUIIUTIAJILHBIM OPraHaM yIpaBJeHusi 00pa30BaHUEM:

- MNPEeAYyCMOTPETh MEPhl aAIPECHON TMOMOIIM YUHUTEIAM XHUMHUU TIO
YCTPAHEHMIO BBISIBIICHHBIX UHIWBUIYAJIbHBIX MPO(eccuoHaNbHBIX (TPEIMETHBIX
U METOJIUYECKHUX) 3aTPyAHECHHUH, B TOM 4YHCJIEe depe3 oOyueHHue MX Ha Kypcax
MOBBINICHUS KBATU(PUKALINY;

- OpraHM30BaTh pacmnpocTpaHeHue 3IPPEKTUBHOrO OINbITA YUYHUTEIEH,
oOyJaromuecss KOTOPbIX JEMOHCTPUPYIOT CTA0OUJIBHO BBICOKHE pe3yibTaThl EI'D
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I10 XUMHUH.

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

B pamkax fAeATENpbHOCTM NPEAMETHBIX CEKUMW y4YUTEIEHd XUMHUU
PErHOHAIIBHOTO Y4€OHO-METOANYECKOTO 00bETMHEHUSI PEKOMEHI0BATh:

- BKJIIOYATh B IUIAH palOThI 3acCE€laHus MO CIECAYIOIIMM TeMaM: «AHaIU3
pesyabratoB EI'D mo xumum», «Bompockl oOpraHu3alud W MOPOBEAECHUS
noAroroBku oOyvarommxcss Kk EI'D», «IlyTu mnoBblIEHHS KayecTBa YPOKOB
XUMUHU, 3QPEKTUBHOCTH MPETOIaBaHUs MIPEIMETaN;

- MPOBOAUTH NPAKTHYECKHE 3aHSATHS, OTKPBIThIE YPOKH, OOydYaroliue
CEMUHAphl MO JaHHOW TmpoOJeMaTHuke C YydacTHeM Hauboyiee OIBITHBIX
[1€1aroros;

- y4acTBOBaTh B pacOpOCTpaHEHUH dSPPEKTUBHOTO OIbITA YUHUTEIEH,
oOyyaromuecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BBICOKUE pe3yabTaThl EI'D
10 XUMUHU;

- 3aIUIaHUPOBATh METOAMYECKHE COOBITUS IO O3HAKOMIIEHHIO C y4eOHO-
MeToAnYeCKUMH pekoMenaanusimu OUIIN.

PexoMeHnxanuu nmo Bo3MOKHbIM HANIPABJICHUAM NOBBILICHUS KBAJIU(PUKALMH
pPa0dOTHMKOB 00pPa30BaHUA /ISl BKJIIYEHHUS] B PErHOHAJIBHYIO [10POKHYIO
KApPTy 10 PAa3BUTHIO PErHOHAJILHON CHCTEMBbI 00PA30BaAHUSA !

- MEpONPHUATHS TMOBBIIIEHUS KBAIM(PHUKALMM, BKIIOYAIOUIUE TEMBI:
pe3yabTathl EI'D Tekyuiero roga; anaiu3 TUIHYHBIX OUIMOOK, 00YYarOLUXCs 10
xuMun Opu  cmade EI'D, BBIABIEHHBIX TPYIHBIX JJISI  BOCIPHATHS
oOydaromumucss TeM W 3aaanuii; usmenenuss B KM EI'D mo xumum Ha
CIEIYIOIMNN yueOHBIN TOI;

- 0o0ydeHMe NeJaroroB, B TOM 4YHCIE aJ[pecHOE€ (Ha OCHOBE aHajau3a
pesynbTatoB EI'D-2023), KOHCYIbTUPOBAHUE TENAroroB U oO0ydarmnmxcs (Kak
NyTeM TPOBEACHHS O00pa3oBaTEIbHBIX CEMUHApOB, BEOMHApPOB, TaK U
WHJIUBUAYATBHO);

- mpoxoxaeHue KypcoB «IloaroroBka o0ydaromuxcs K rocyJ1apCTBEHHOU
UTOrOBOM arrectanum», «lMHTepakTuBHBIE (OPMBI MNOATOTOBKM K EI'D»,
«IToaroroBka k EI'D B koHTeKCcTE IM(BPOBOI 00pa30BaATEIHLHON CPEABIY;

- TMPOBEIEHUE CEMUHAPOB M MNPAKTUKYMOB C LEJdbl0 (QOpMUPOBAHHUS
YMEHHUI U HAaBBIKOB, CIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBINIOJIHEHUIO 3aJaHui
NoNe 13-15, 17-19, 28, 24 -25, 29-34, nio cneayomuM TeMaMm:

- «l'otoBumcsa xk EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XHUMHUUYECKHUX
peakuuii. CKOpOoCTh XMMUUYECKON peakuu U (GaKTOPhl, BIUSIOIMINE HA HEE;

- «l'otoBumcs k EI'D: XapakTepHble XHMHUUYECKHE CBOWCTBA H
CIOCOOBI MOJYYEHHUS a30TCOJIEPKAIINUX OPTaHUUYECKUX COCTUHECHUIN»;

- «l'otroBumcst k EI'D: buoisorndyecku-BaXHbl€ OpPTraHUYECKUE
COCIMHEHHUSY;

- «['otoBumcs k EI'D: I'eHeTnueckass B3aMMOCBSA3b HEOPraHUYECKUX

17



BEIIECTB U OPTaHUYECKUX COCIMHEHHMI B 3aJaHUSAX MOBBILICHHOTO U BBICOKOTO
YPOBHEU CIIOKHOCTHY;

- «l'otoBumcss k EI'D: Pacu€rel mo ypaBHEHHSIM XUMHYECKUX
peaKIuin;

- «l'otoBumcs k EI'D: Pemenwe 3amady  BBICOKOTO  yPOBHS
CIIOKHOCTH»;

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

MAaTEPUAIIOBY.
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