TI'opoackoii okpyr Cnacck-{ajbHuid

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 YYaCTHHUKOB B pETHOHE
I'oponckoii okpyr Cnacck-JlansHuit 24 2,41

OcHoBHbIe pe3ynpTaThl EI'D mo xuMum B TOpojackoM oOkpyre Cracck-
Haneunii B 2023 romy mpencraBieHsl Ha pucynke 1. B 2023 rogy B
oOpa3oBarenpHbIX oOpranuzausax (nanee — OO) MyHUIMIAIUTETa HE ObLIO
BBIITYCKHUKOB, MOJTYYUBIINX Ha 3k3aMeHe 1o xumuu 100 6amos.

100

75 58,33

50

20,83
25 8,33 12,5

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:
BBITIOJIHEHUS KOTOPBIX B TOpOJACKOM oOkpyre Cnacck-/lanbHUil HE Mpeoaoien
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 C MX MoJ0XeHneM B [leproanueckoit
cucTteMe XuMu4eckux snementos J1.1.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOCHHUS MX 1.2.1,
aTOMOB. XapaKTEePUCTHKA MEPEXOAHBIX 123 241 231 1.2.2,
2 b JJIEMEHTOB —M€/IH, IMHKA, XpOoMa, ykKeJjie3a — T e 1.2.3,
10 UX NojoeHuto B [lepuonnueckoit 1.24
CHUCTEMe XUMHYECKHX 37eMeHToB J[. 1.
MeHnneneeBa u 0COOCHHOCTSIM CTPOSHHS X
aToMoB. OO0mIast XapaKTepUCTHKA HEMETAIIOB
IVA-VIIA rpynm B CBA3U € UX MOJOXKEHUEM
B [leproamaeckoii cucTeMe XUMHISCKIX
snementoB JI.11. Menzaeneesa u
0COOCHHOCTSIMU CTPOCHHUSI UX aTOMOB
KoBaneHntHas XxuMudeckas CBsI3b, €
Pa3HOBHHOCTH U MEXaHU3MbI 00pa30BaHUsL.
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
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCKHUX BEIIECTB.
HomeHkiaTypa HeOpraHUIeCKHX BEIIECTB
(TpuBHANTBHAS U MEXKAYHAPOTHAS).
XapakTepHbIE XUMUYECKUE CBOMCTBA
HEOPraHUYECKHUX BEIECTB:— IPOCTHIX
BEIIIECTB — METAJIOB: MIEJIOYHBIX,
mEIOYHO3EMEIIbHBIX, MAarHMsl, ATFOMUHUS, 2.1,2.2,
MEPEXOIHBIX METAIOB (MM, IMHKA, XpOMa, 131 2.26.233 2.3,2.4,
JKeJle3a);— MPOCTHIX BEIECTB — HEMETAIIJIOB: T e 2.5,2.6,
BOJIO-POJIa, TaJOT€HOB, KHCIOPOa, CEPHI, 2.7
azoTa, poctopa, yriepoaa, KpeMHUT;—
OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX;— OCHOBAaHHH M aM(OTEPHBIX
THJPOKCHIOB;— KUCIIOT;— COJICH: CPE/THHX,
KHUCIIBIX, OCHOBHBIX; KOMIIEKCHBIX (Ha
npuMepe ruapokcocoennrennii Al u Zn)
11 b Teopus CTpOCHUS] OPraHHYECKUX 121,222,223, 31,32

1.3.1,
133

2 [IpumepHEIH YpOBEHD BBITIOJHEHUS pa3pabOTaH Juis aHanu3a pesyibratos EI'D B 2023 rojy Ha OCHOBE
MPUMEPHBIX YPOBHEH BBINOIHEHHS OLIEHOUHBIX NIPOLENYP U CPEJHUX 3HaueHu 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*

COCIMHEHUI: TOMOJIOTHS ¥ H30MEpPUs
(cTpyKTypHas ¥ IPOCTPaHCTBEHHAS).
B3anmHoe BiusiHEE aTOMOB B MOJICKYJIax.
Twursl cBsi3ell B MOJIEKYJIaX OPraHUYeCKUX
BemecTB. [ mOpuau3anms aTOMHBIX
opbwuraneii yrnepona. Pamuka.
DyHKIMOHANIBHAS ITpyHIIA

2.2.7

13

XapakTepHble XUMUYECKUE CBOWCTBA
A30TCOAEPIKALINX OPraHMIECKUX
COEMHEHUH: aMUHOB 1 aMHHOKHCIIOT.
Baneiime cnocoObI TOTYISHNS aMHHOB 1
aMHUHOKUCIIOT. brojorudecku BaxHble
BEIIIECTBA: JKUPBI, YIIIEBOABI (MOHOCAXAPUIBI,
Jicaxapuibl, TIOJIUCaXapHbl), OeJIKH

234

3.7,3.8

14

XapakTepHble XUMHYECKUE CBOWCTBA
YIJIEBOJIOPO/IOB: AJIKAHOB, IUKJIOATKAHOB,
AJIKEHOB, TUEHOB, AJIKMHOB, apOMaTHYECKUX
YIIIeBOAOPOIOB (OEH30J1a K TOMOJIOTOB
OeHzoma, crupoina). Baxxuaeiimme crioco0s
HOJTy4eHHs YTIIEBOZOPOAOB. MIOHHBIH
(mpaBmiro B.B. MapkoBHHKOBA) U
paJrKabHbIC MEXaHU3MBI DAkl B
OpraHUYecKON XHUMHHU

234,244

34,417

17

Knaccugukamms XUMHYECKIX peakIii B
HEOPraHUYECKON U OpraHu4eCKOU XUMUHU

2.2.8

14.1

18

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT
pas3IMuHbIX (aKTOpOB

2.4.5

143

24

KauecTBeHHBIE peakIMy Ha HEOPTAHUYECKHE
BelIeCTBa 1 HOHBI. KauecTBeHHbIE peakiuu
OpPraHuYeCcKUX COeAMHEHUN

251

414,
415

25

IIpaBuna paGoTsl B 1abopaTopui.
JlabopaTopHas mocyaa u 000pyI0BaHHE.
[IpaBuia 6e30mMacHOCTH MpHU paboTe ¢
€/IKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIECTBAMH, CPEJICTBAMH OBITOBOI XHMHUH.
Hay4Hble METO/IbI UCCIIEI0BAHUS
XMUMHYECKHUX BEIIECTB U MPEBPAICHHIA.
Merto/ibl pa3jieiieHus CMeCei U OUHCTKU
BelecTB. [IoHsATHE 0 MeTAJUTypruu: 001Iue
crocoObI osTyueHus: MeTayioB. O0mue
HaY4YHBIC IIPUHIUIIBI XUMHUYECCKOI'O
MIPOM3BOJICTBA (Ha MIPUMEpPE MPOMBIIIIIEHHOTO
MOJIy4EHUs1 aMMHaKa, CEpHOUN KUCIOTHI,
MeTaHoua). XUMHUYECKOe 3arpsisHeHHe
OKPYXKaIOIIEH CPe/Ibl U ero MOCISICTBHUSI.
[pupo/HbIe HCTOYHUKHU YTIEBOIOPOIOB, UX
nepepaboTka. BeicokoMoeKysIpHbIe
coeivHeHusl. Peakunu nojaumMepusanuu u
MOJMKOHCHCAwH. [lonuMepsr.
ITacTMacchl, BOJIOKHA, KAYUYKH

1.3.2,1.33,1.34,
2.2.4

411,
4.1.2,
421,
422,
4.2.3,
424,
4.2.5

26

PacuéThl ¢ HCNONB30BAHUEM TIOHSITHI
«PacTBOPUMOCTEY, «KMAcCOBAast A0S
BEIIECTBA B PACTBOPE)

252

431

28

Pacuértel Macchl BelecTBa Uik 00bEMa ra3oB
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIINX B
peakiuu BeulecTB. Pacuérsl MmaccoBoil uiu
00BEMHOM TOJTM BBIX0J1a IPOAYKTA PEAKITUN
OT TEOPETUUYECKH BO3MOXKHOr0. Pacuérnl

252

4.3.3,
4.3.8,
4.3.9
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Yposens
Ne cmﬁxnocn& IIpoBepsiemMble 31eMEHTBI KT® Kon

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

MacCOBOM JT0JIH (MaCCBI) XUMHYCCKOI'o
COCAVHCHNS B CMECHU

Yactp 2
Pacuérsl ¢ ucnonp3oBaHueM NOHATUH
«PacTBOPUMOCTE», «MacCOBas OIS
BELIECTBA B pacTBOpe». Pacu€Tsl Macchl
(006BpéMa, KOMMIEeCTBa BEIIECTBA) MIPOTYKTOB
PEAKIINH, ECITH OTHO M3 BEHIECTB JAHO B 431,
n30bITKe (MMeeT mpumecH). PacdéTer Macchl 252 4.3.5,
(00BEMa, KoNMMUECcTBa BELIECTBA) MIPOAYKTa - 4.3.6,
peaxIMu, ecau OJHO U3 BEIECTB JaHO B BHUJIE 4.3.9
pacTBopa C onpeneaéHHON MaccoBoi onei
pacTBOpEHHOTO BemecTBa. Pacuérsl
MacCCOBO JI0JTX (MaCcChl) XUMHYECKOTO
COEIMHEHUS] B CMECH

34 B

Ha pucynke 2 mnpencraBieHbl naHHbie 10 3amanusim (%), ypoBeHb
BBITIOJTHEHUS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM mopor. KpacHoul nuHuen
OTPaXEH MHMHHMMAJIBHBIA MOPOT BBINOJHEHUS IS KaXJAOTO YPOBHS CIIOXKHOCTH:
0a30BbIi — 60%, moBeIIeHHBINH — 40%, BeIcOKHi — 10%.

100
90
80
70
60
50

40

3

2

1 —
0 2 4 11 13 17 18 25 26

28 7 14 24 34
M ba3oBbIi 53,85 46,15 50,00 53,85 30,77 42,31 42,31 38,46 26,92

o

MPOLLEHT BbINOJIHEHUA
o

o

NOBbILWEHHbIV 36,54 36,54 25,00

BbICOKUI 3,85

Homepa 3agaHuit

Pucynok 2. 3aganus, mo KOTOPbIM YYaCTHUKH HE TIPEOA0JIEIN
MHHUMAJIBHBIN [TIOPOT

AHanu3 pe3ysbTaToOB YYaCTHUKOB M TUIOB 33/IaHHM, MONAaBUIMX B MEPEUYEHb
(Tabn. 2, puc. 2), mokaszaja, 4YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOEHBI  DJIEMEHTBl  COJAEp)KaHus 3adaHuid  Oa3oBoro  ypoBHsS Ne 2
(3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX COEAMHEHUI
no mnepuogaM wu rpynmam), Nel3 (XapakTepHble XHUMHUYECKHE CBOWCTBA
a30TCOJIepKAIUX OPTraHWYECKUX COCIMHEHHW) U TOBBIIIEHHOTO YpOBHS No7
(Knaccudukanus Heopranmueckux BermiecTB), Nel4 (XapakTepHble XUMHUYECKUE
CBOMCTBA YTJICBOIOPO/IOB).



Henp3st Ha3BaTh ycHelmHbIM BBINOJHEHUE 3aaHusi 0a3oBoro ypoBHs Ned
(KoBanentHass  xumuyeckas CBsA3b, €€ PA3HOBHJIHOCTM U  MEXAHHU3MBI
oOpazoBanusi), Ne 11 (Teopusi cTpoeHHs OpraHMYEeCKUX coeauHeHui), Ne 18
(Cxopocts peakmun), Ne25 (IlpaBuna pabotsl B naboparopuu. HaydHsie MeTOIbI
UCCJICIOBAHMS] XUMUYECKHUX BEILIECTB).

Boinonnenue 3amanust Ned mpeamnosaraer 3HaHUE THUIOB KPUCTAIUTMYECKUX
PELIETOK U BHJIOB XMMHUYECKUX CBsize. OOpaTUM Takke BHUMAHHUE U HA YPOBEHb
c(hOpPMHUPOBAHHOCTH YUTATEIBCKOM T'PAMOTHOCTH 3K3aMEHYEMbIX, BBIMOJHSBIIUX
3TO 3adaHue. B ycnoBuM 3ajaHus yKas3aHbl JiBa MpU3HAKa, IO KOTOPBIM
HEOOXOMMO CeNIaTh MPaBUIBHBIN BEIOODP, OTHAKO HE BCE YYACTHUKH OOpaTUIIM Ha
3T0 BHUMaHue. 3ananue Nell, opueHTHpPOBaHHOE Ha MPOBEPKY 3HAHUS TEOPHUU
CTPOEHUSI  OpPraHMYECKUX  BEIIECTB,  HEJAOCTATOYHO  IPOYHO  YCBOEHO
BBIIIYCKHUKAMH C pa3HbIM YPOBHEM IIOATOTOBKM. BBINONHAS 3TO 3aJaHuE,
BBIITYCKHUKH JIEMOHCTPUPOBAJIN HE3HAHUE MOHITHS «TOMOJIOTW» W IyTAIHCh B
TPUBUAJIBHBIX U CUCTEMATUYECKUX HA3BAHMSIX BEILIECTB.

Brimonuss 3aganne Nel4, BBITYCKHUKY ITyTajdu PaauKalibl METUT U 3THIL.

3aganusa 6a3zoBoro ypoBHsi Nel7 (Knaccudukanuss XUMHUYECKUX PEAKIUA B
HEOpPraHWYeCKOM M opraHudeckord xumuu), Ne26 (Pacué€rbl ¢ ucnoiab3oBaHUEM
HNOHATUH «PAacTBOPUMOCTB», «MaccoBasl [J0Ji1 BellecTBa B pacTBope»), Ne28
(Pacuéter Macchl BemiecTBa WM 00bEMA Ta30B) U 3a/IaHUE MOBBIICHHOTO YPOBHS
Ne24 (KauyecTBeHHBIC peakiii Ha HEOPTraHUYECKUE BEIISCTBA Y MOHBI) OKA3aJIHCh
HEJOCTYITHBIM JIJIs1 PEIICHHSI OOJIBIIOMY KOJIMYECTBY YUAIIUXCS.

Kak u B mnpomnuioMm roay, 5K3aMeHyeMble IIOKa3alu Oojee HU3KHE
pe3yabTaThl BBIMOJHEHUS 3aJaHUui C MOPSAKOBbIMM HoMepamu 17, 18, 25.
Onpenenénnbie 3aTpyaHeHUs BbI3BaM 3amanus Nel7, Nel8, mpomepstomue
C(OPMUPOBAHHOCTh ~ YMEHHMHM  KJIacCU(UUUPOBATh  XUMHUYECKHE  PEAKLHUU
OpraHMYEeCKOM XUMHUU MO0 Pa3IUYHBIM KJIaCCU(UKAIMOHHBIM NPHUHIMIAM, B
KOTOPOM BBIITYCKHHUKH, BEPOSITHO, HE YYUTHIBAIM HEOOPATUMOCTh peaKuui
ropenusi. Beimonuss 3amanue Ne25, BBITYCKHUKH TMOKa3aidu cila0ble 3HAHUS TI0
MPUMEHEHUIO OPTaHUYECKUX BEUIECTB, UTO TOBOPUT O HE3HAHWUU OOLIUX HAYUHBIX
IPUHIUIIOB XMMHUYECKOTO IPOU3BOJACTBA, B YaCTHOCTH ALCTHIIEHA WU CIIOXKHBIX
a(upoB.

Pe3ynbTaThl perieHus pacu€THBIX 3a7a4 0a30BOTO YPOBHSI CIOXHOCTH No26,
No28 moKa3pIBalOT, YTO HEKOTOPHIE SK3aMEHYEMbI€ CO CJIa00il MOJArOTOBKOM
OBJIAJIENTM JIMIIb YMEHUSMHU BBINOJHATH pacd€rsl TemnoBoro sddexra (1o
TEPMOXUMHUYECKUM ypaBHEHUSIM). A BOT YMEHHSIMU TPUMEHSTh TOHSITHE
«MaccoBasi J10J1s BEIIECTBA B PacTBOPE» W YUHUTHIBATh COOTHOLIEHUE BELIECTB,
YYaCTBYIOIIMX B PEAKIMHU, HEJOCTATOYHO. DTH 0Aa30BbI€ YMEHHUSI BO B3aHMMOCBS3U
HEOOXOMMO TaKXe NPUMEHUTh TMpPU PEHIeHUH 3a7ad BBICOKOTO YpPOBHSA
cnoxkHOCTHA Ne33, Ne34 B yactu 2, ¢ oqHUM U3 KOTOPbIX — Ne34 — He cripaBuiICs HU
OIVMH BbINYCKHUK. CTaHOBHUTCA OYEBHAHBIM, YTO CIIPABUTHCS C 3aJadyaMu
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BBICOKOT'O YPOBHSI CJIOKHOCTH CMOTJIM JIMIIb HEMHOTHE BBIIIYCKHUKH, Y KOTOPBIX
Hapsgy C XOpOIIed XWUMHUYECKOW TMOATOTOBKOM XoOpomio cgopMupoBaHa
MaTemMaTuueckas TpamMoTHOCTb. llpu pemenun 3aganus Ne34 TpeGoBanock
IPUMEHUTb  MEXIPEAMETHBIE YMEHHUS 110 BBISBICHHIO MaTEMaTHYECKOU
3aBUCHUMOCTH MEXIY 3aJaHHbIMM (PU3UUYECKHMMH BEJIMYMHAMU U COCTaBICHUIO
MaTEMaTUYECKOI0 YpaBHEHUS JJIs IOMCKA HEU3BECTHON BEJIMYHHBI.

Pemas 3aganue No24, MHOTrHWE BBINYCKHUKHM IOKa3aJld HE3HAHHE CBOMCTB
METaJIOB.

JInarnocruyeckasi padora

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

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

Tabmuma 3. KomruecTBo yuactaukoB /[P mo xumum

ATE KomnuuecTtBo yuactaukos EI'D % oT ob11ero yncia
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B pETHOHE
I'oponckoii okpyr Criacck-JlansHuit 27 3,1

Ha pucynke 3 mnpezacrtaBieHbl OCHOBHBIC pe3ynbTaThl [P mo xumuu B
ropoackoM okpyre Cnacck-lanpnHnii. B 2023 rogy B OO mMyHULMDNAIWUTETa HE
OBLJIO BBIITYCKHUKOB, HAOPABIINX MaKCUMAaJIbHBIN Oas.

100

80

62,96

60

37,04

40

20

M He 33a4yTeHO M 334TeHO < 80% oT max
Pucynox 3. OcHoBuble pe3ynbrathl J[P mo xumuu

Ha pucynke 4 mnpexacraBieHO pachpeiesieHue IEepBUYHBIX OajoB 10
MYHULUIAIUTETY IO KOJIMYECTBY YYACTHUKOB.
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Pucynox 4. Pacnpenenenue nepBUYHBIX 0AJIOB 110 XUMUHU

B tabnuue 4 mnpencraBieHbl 3aJaHUs [0 XUMHUU, B3BEHICHHBIM MPOIEHT
BBITIOJTHEHUS KOTOPBIX B TOpOACKOM OKpyre Cnacck-JlabHUI HE Mpeojionen
MUHUMAJIHYIO TpaHUIly (MMPUMEPHBIA YPOBEHH BBIOJHCHHS 3aaHUs 0a30BOTO
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 MHHHMAJIbHBIA TOPOT BBIMOJHEHUS I JTaHHBIX
O00BEIMHEHHBIX 3aJIaHU B3ST KaKk BbIcOkuil — 10%.

Ta6J'II/II_Ia 4. 3a,Z[aHI/IH 10 XUMHH, 110 KOTOPBIM BBIITYCKHHKH
HC MMPCOaO0JICIIN MUHHUMAaIbHBIN mopor

w =
=| 25 E
< QS £ Kon
=S - ; s IIpoBepsieMble 371eMeHTHI COlePKAHNS/yMEeHUS K3C KT
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 0COOCHHOCTSMH CTPOSHUS KX aTOMOB.
2 b XapakTeprcTHKa IepexoTHBIX IIEMEHTOB — ME/IH, [INHKA, XpoMa,
JxKeJe3a — TI0 MX IOJI0KeHUIo B [leproandeckoii cucteMe XUMHUIeCKUX
anemenToB J[.J. MeHeneeBa 1 0COOEHHOCTSIM CTPOCHHS UX aTOMOB.
Oo6mas xapakrepuctrka Hemetamio [VA—VIIA rpymm B ¢Bs3H ¢ BX
nosnoxenueM B llepronnyueckoit cucreMe XUMHUECKUX 3JIEMEHTOB
J .M. MenpeneeBa 1 0COOCHHOCTSIMH CTPOEHHSI UX aTOMOB
3 B DNeKTpoOoTpUIaTeIbHOCTh. CTENIeHb OKUCIICHUS U BaJIECHTHOCTh 132 111,
XUMHUYECKHX DJIEMEHTOB 221
KoBanenTHast xumudeckast CBsi3b, €€ pa3HOBUIHOCTH M MEXAHU3MBI 1.3.1, 2.2.2,
o0OpazoBaHus. XapaKTePUCTHKH KOBAJIEHTHON CBsI3H (MOJISIPHOCTD U 1.3.3 24.2,
sHeprus cBs3u). MloHHas cBs3b. MeTannudeckas cBsi3b. BomopoaHast 24.3
4 b CBSI3b.
BermecTBa MOJIEKYIIAPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. Tun
KPHUCTAJUTMUECKOH PelEéTKH. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHHMS
5 Knaccudukanms oprannyeckux emects. Homenkiarypa 3.3 2.2.6
OpPraHWYECKHX BEUICCTB (TPUBHAIbHAS U MEXKIYHAPOIHAS)
6 b Teopust CTPOCHHUS OPraHMYCSCKUX COCIMHEHII: TOMOJorus U m3omepus | 3.1, 3.2 1.2.1,
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Kon

K3C KT

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Ne 3ananusa
Yposensn
CJ0KHOCTH
3alaHus

(cTpykTypHast ¥ IpOCTpaHCTBEHHAs ). B3anMHOe BIHsSIHHE aTOMOB B 2.2.2,
MOJIEKyJIax. 2.2.3,
Tune! cBsi3eil B MOJIEKYJIaxX OPraHMYECKHUX BEmecTB. | nOpuan3amus 2.2.7
aTOMHBIX opOuTasiell yraeponaa. Pagukan. @yHKIHOHAIBHAS Ipynna
XapaKTepHbIe XUMUYECKHE CBOWCTBA YTIEBOJOPOIOB: AJIKAHOB, 3.4, 3.5, 1.3.4,
[UKJIOAIKAHOB, AIKCHOB, JICHOB, AJIKHOB, apOMaTHYCCKHX yrieBoao- | 3.6, 4.1.7, 2.3.4,
poIoB (OeH3051a ¥ TOMOJIOTOB OEH30J1a, CTUPOJIA). 4.1.8 244,
OCHOBHBIE CITOCOOBI TIOJTyYEHUS YIIIEBOJIOPOIOB (B 1a00OpaTopuH). 25.1
XapakTepHble XUMUYCCKHE CBOWCTBA MPEICIbHBIX OJTHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (heHOIIA.

XapakTepHble XUMUYCCKHE CBOWCTBA aJIbJICTHIIOB, PEACIbHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX H(HPOB.

OCHOBHBIE CTIOCOOBI TIOTYYIEHHUS KHCIOPOACOACPIKAIINX OPTaHIIECKIX
coeIMHEHUH (B 1JaOOpaTOPHH)

XapakTepHble XUMHICCKIE CBOMCTBA a30TCOACPIKAIINX OPTaHMICCKIX 3.7,3.8 234
COCITMHEHHUI: aMHHOB U aMUHOKHCIIOT. BaxxHelme crioco0s!

8 b MTOYYCHUSI aMHHOB U aMHUHOKHUCIIOT.

Buomornueckn BasKHBIC BEIIECTBA: KUPHI, YTIIEBOIBI (MOHOCAXAPHIIHI,
JICaxapHibl, OJIMCAXAPHIbI), OCIIKH

XapakTepHble XMMUYECKHEe CBOHCTBA YTIEBOAOPOAOB: AJIKAHOB, 34,417 2.3.4,
LIMKJIOAJIKAHOB, aJIKEHOB, IUEHOB, aJJKUHOB, apOMaTUYECKUX 24.4
YIJIEBOAOPOI0B (OCH301a U TOMOJIOTOB OCH30J1a, CTHPOJIa).
Baxneiiue crnoco0bl MOydeHus yrieBoopoaoB. MoHHBIH (TTpaBuiio
B.B. MapkoBHHKOBA) U pauKaIbHbIC MEXaHU3MBI peaKkIuit

B OPTaHUYECKON XUMUHU

XapakTepHble XHMAYECKHE CBOWCTBA MIPEISIEHBIX OTHOATOMHBIX H 3.5, 3.6, 2.3.4
MHOTOAaTOMHBIX CITUPTOB, (PCHOINA, aNTBACTHIOB, KAPOOHOBBIX KUCIIOT, 41.8
CIIOKHBIX 3(hupoB. BaxkHeiimme cnocoOsI MOTyIeHUS
KHCJIOPOACOACPKAIINX OPTAaHUICCKAX COCTUHCHUI

10 I

Ha pucynke 5 mpencraBiacHsl naHHble 1o 3agaHusMm (%), ypoBEHb
BBINOJIHEHUSL KOTOPBIX HE MIPEOA0JIE]l MUHUMAJIbHBIN Mopor. KpacHou nvHuen
OTpPaX€H MHHUMAJIbHBIA TOPOT BBIIOJHEHUS ISl KKIOTO YPOBHS CJIOKHOCTH:
0a30BbIi — 60%, moBeIIeHHBIH — 40%, BeIcOKHI — 10%.

100
90
S 80
é 70
5 60 =— —
= 50
2 40
T 30
&
8 20
C 10 l
0
1 2 3 4 5 6 8 7 9 10
H 5a308bIit 59,00 40,00 55,00 44,00 59,00 48,00 48,00
M noBbIWEHHbIN 22,10 12,50 28,50
BbICOKNI

Homepa 3agaxunit
Pucynok 5. 3aganusi, 1o KOTOPbIM YYaCTHUKHU HE MPEOAOIIENH
MHUHHUMAaJIbHBIN TOPOT
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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.

Ta6muma 5. CoaeprkarenbHbIA aHAIW3 BBITIOTHEHU 3a1anuid [P mo xumuu

KpaTtkas xapakrepucTuka

OcHoOBHBIE 3aTPy/IHEeHUS

Bo3Mo:kHBIE NMPpUYINHBbI

3aJaHusA y4yacTHukoB /IP 3aTpyAHeHu
uHpopMayusL no KaiCOOMy 3a0AHUI0 C KPAMKUM OMBEMOM
3aganme 1. Jlannoe 3aganue | Ilpum BhImOmHEeHUM 3Toro 3ananus | IlyraroT moHsATHA

TpeOyeT 3HAHUI O CTPOCHUU aTOMa.

9K3aMCHYEMbIC HE Y4WIHW, UYTO B
3aJlaHuN ObLI 3aaH BOIIPpOC O
KaTHOHAaX, a HC O 3JICMCHTC.

3aganme 2. 3aKOHOMEPHOCTH
N3MEHEHHs XHMHYECKHX CBOMCTB
JJIEMEHTOB U HUX COEIMHEHHUH IO
[IEPHOJIaM M TPYIIIaM.

anmnec;l pacriojarajan 3JIEMEHTBI
HE B MNOPSAAKE YMCHBIICHHSA, a B
MOpAAKE YBCINYCHUA CBOMCTB.

HeBHuMarenbHOCTb npu
MPOYTEHHUH 3a1aHHS

3aganme 3. 3aganme Tpedyer
3HAaHMIL O CTENEHSX OKHCIECHUS
JJIEMEHTOB, OMpEAeIICHHE UX II0
Tabnmie MeHpeneena.

[Ipn BbIDONHEHWM 3azaHus 3
HEKOTOpBIC ydYaluecs HUCIBITaIN
TPYAHOCTH pu BBITIOJIHEHU U

MAaTEMATHUICCKUX PACUYCTOB

CnaOble BBIYHMCIIUTEIbLHBIC HABBIKH

3aganme 4. 3amaHue HaIPaBICHO

HpI/I BBIIIOJTHCHHUH 3aJlaHUS MHOI'HC

HeBHuMaTensHOCTb IpU

Ha 3HaHWE THUIOB XHUMHUYECKUX | ydarruecs HE VUM | MPOYTEHUU 3aJaHUS
CBsi3el u KPUCTAJUIMYECKUX | IBOWUCTBEHHOCTh JaHHOI'O BOIIPOCA.
pereTox W, COOTBETCTBEHHO, BBIOHMpATH

BEIICCTBA, YUUTHIBAs TOJIBKO

pENIeTKY WIH TOJBKO THII CBSI3H.
3aganne 5. 3amanwe HampasieHo | [lpu BBIMTOJIHCHU U nmagHoTo | CrnaOple MeTampenMeTHBIC HABBIKH
Ha 3HAHUE KIaccu(UKaIy | 3aJaHAg  HEKOTOpble  ydammecs | (aHamms, KIaccu(uKanus,
OpPTaHUYECKHUX COCTUHCHUH. MOKa3aIn HE3HAaHHE | COIOCTAaBJICHUE)

(hYHKIIMOHATIHHBIX TPy

OpPTaHUYECKHUX COCTUHCHUH.
3aganme 6. 3amanme HampaeineHo | [Ipm BemonHeHunm 3ajganus He | Cmabpie mpenmerHele YY]I, He
Ha 3HAaHWE IIOHATUH TOMOJIOTH U | YWIH, 4TO apoMaTth4eckue | oTpaboTaHBI 3JIEMEHTHI
M30MEpHI B OPTaHMUYECKON XUMUHU. aJbJCTUBI SIBISIOTCS OTAEIBHBIM | COJIEPKAHHsI: TOMOJIOTH U U30MEPhI

FOMOJIOTUYCCKUM  psAJAOM W HE

B OPTaHMYECKOM XUMHUH.

SBJISAOTCA MpEeACTAaBUTCIIAMU
MMPEACIIbHBIX aJIbJACTUA0B.
3ananme 7. 3amanue HampasieHo | HeBepHo — mpuMenmnu — 3HaHuMA | HenmocraTodHoe 3HaHME CBOICTB
Ha CpaBHEHHE CBOICTB | CBOICTB OpraHUYECKUX | OPraHUYECKHUX COCIUHEHMM.
YIJIEBOJOPOJOB U | COCIIUHEHUM.
KHCJIOPOACOAEpKAIIUX
OpPraHUYECKHX COEIUHEHUH.
3ananne 8. Hanpasneno Ha 3HaHue | HesepHo  mpumeHmnu — 3HaHuA | [Ipy BBINONHEHHM 3TOrO 3aJaHUs
CBOMCTB aMHHOB. CBOWCTB a30TCOMAEPKAIIUX | BBITYCKHUKH MOKa3au
OpPraHUYECKHUX COCIUHEHUI. HEOCTaTOYHOE 3HAaHUE CBOWCTB
a30TCOZAEPKAIIUX  OPraHWYECKHX
COEJIMHEHUH.
3ananme 9. 3amanme Tpebyer | OmmOKu JIOTTYIIICHBI B | DK3aMeHyeMbIe HEZI0CTATOYHO
3HaHWE CBOMCTB BCEX KJIACCOB MPEBpAIICHUN OAHUX XWUMHUYCCKHUX | 3HAKOT CBOMCTBA ApOMATHYCCKUX
YTIIEBOJOPOIOB. BEIIIECTB B JIpyTHE. YTIEBOIOPOAOB, a TAK)KE YCIOBUSI

MIPOBEICHUS
XUMHUYECKUX PEaKIHil.

HEKOTOPBIX

3aganue 10. 3aganue HampaBICHO
Ha NPOBEPKY 3HAHUN XUMUYECKUX

Ommbxu JIOTTYILIEHbI B
MPEBPALICHUN OJHUX XUMHUYECKHX

Henocratounoe 3HaHME CBOWCTB
CHOHPTOB U KapOOHOBBIX KHCIIOT, a

CBOICTB KHUCJIOPOACOACPIKAIIUX | BCUICCTB B APYrue. TaK¥XKE HEC y4jimn HalpaBJICHUEC
OpTraHUYCCKUX COGHHHCHHﬁ. peakuuun B 3aBUCHUMOCTHU oT
KaTajJun3aTopa.




BbiBoabI M pexoMeHaALIMHU

AHaM3 MaTepHalOB NPOBEACHUA OLICHOYHBIX MPOLEAYp MOKazall
nepeyeHb AJIEMEHTOB COJEP)KaHUsA / YMEHUW U BUJOB JIEATEIBHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMH PETUOHA B LIEJIOM MOYKHO CUUTATh JOCTATOYHBIM:

1. HaspiBaThb  u3yuyeHHBIE  BENIECTBA IO  TPUBHUAIBHOM WU
MEKIYHAPOJHOM HOMEHKJIATYPE.

2. Omnpenenats/kKiaccuPUIMPOBATh: BaJCHTHOCTb, CTEMEHb OKHCICHHS
XMMHUYECKUX JJIEMEHTOB, 3apsi/ibl HOHOB, XapaKTep Cpelibl BOJHBIX PacCTBOPOB
BEIIECTB; OKHCJIMTEIb M BOCCTAHOBHUTEJb;, NPUHAIICKHOCTh BEIIECTB K
pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTraHUYECKUX COEIUHEHHI.

3. XapakrtepuszoBaTh: S-, P- U d-2JIEMEHTHl MO UX TMOJOXEHUIO B
[lepuonnueckon cucreme .M. MenaeneeBa; CymHOCTh H3YYEHHBIX BHUJOB
XUMUYECKUX PEAKIUA: IIEKTPOITUTUYECKON JUCCOMAIIMY, HOHHOTO 0OMEHa.

4. IIpoBOIUTH BEIYUCICHUS IO TEPMOXUMUUYECKUM YPaBHEHHUSIM.

5. OOywyaromuecss MOHUMAIOT CMBICI TaKWX BaXKHEHIIUX TMOHSITUN, Kak
TUAPOJIU3 U JEKTPOIIU3 (BBIACTSAIOT UX XapaKTepHbIC MPU3HAKHU ).

AHaJIN3 MaTepuanoB MPOBEACHUSA OLEHOYHBIX MPOLEAYp MOKa3ajd MepeyYeHb
AJIIEMEHTOB COZAEpKaHWsd / YMEHUH W BHUJIOB AEATEIBHOCTH, YCBOCHHE KOTOPBIX
BCEMU IIKOJIbHUKAMU PETHOHA, IIKOJIBHUKAMU C Pa3HbIM YPOBHEM IOJrOTOBKHU
HEJIb351 CYUTATh JOCTATOUHbBIM:

1. Ha3piBaThb BHUJ XHUMHUYECKMX CBSI3€ B COCJUHEHUSIX U THUI
KPUCTAJUIMYECKOW PEHIETKH; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TOMOJIOTH
Y U30MEPBHI.

2. KmaccupunupoBaTb XUMHUUYECKHE pEAKIMU B HEOPTaHUYECKOU U
OpTraHMYEeCKON XUMHH (TT0 BCEM M3BECTHBIM KJIACCU(DUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
METAJJIOB M HEMETAJIJIOB; OOINMEe XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAMHEHHUM, CBOMCTBA OTIEJIBHBIX MPEACTABUTENEH OTHUX
KJIACCOB; CTPOCHHME U XHMMHUYECKHUE CBONCTBA HW3YyYEHHBIX OPraHMYECKHX
COEIMHEHNM.

4. OOBACHATH 3aBUCUMOCTh CBOWCTB XUMHYECKHUX DJJIEMEHTOB U UX
COCMHEHUM OT mNoJIoKeHust diemeHTta B Ilepunoamueckon cucreme JI.M.
MenpeneeBa; npupoay  XUMHUUYECKOW  CBA3M  (MOHHOM, KOBAJIEHTHOM,
METAININYECKOM, BOJOPOJHON); 3aBUCUMOCTh CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKHX BEHIECTB OT HUX COCTaBa W CTPOCHUA; BIUSHUE PAIUYHBIX
(GhakTOpPOB Ha CKOPOCTh XMMHUYECKOW pEaKIMi W Ha CMEIICHHE XHUMHUYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH AKCHEPUMEHT o MOJTYYEHHIO 1
pAaclo3HAaBaHUIO BAXKHEUIIIUX HEOPTraHWYECKUX U OPraHUYECKUX COCIUHEHUU C
y4€TOM MPUOOPETEHHBIX 3HAHUH O MpaBHUJIax OE30TaCHOM pabOTHI C BEIIECTBAMH B
1abopaTopuu U B OBITY; BEIYUCICHUS 110 XUMHYECKUM (HOpMyJiaM U YpaBHECHHUSIM.

Ha ocHOBe BBISBIECHHBIX TUMNUYHBIX 3aTPyJHEHUA U OWMOOK ObUIK
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chOpMyYIMPOBAHbI CIEAYIOLIUE APECHBIE PEKOMEHAAIINH.

PexomMeHaanum 1m0 COBEPHICHCTBOBAHUIO NPENOJABAHWS XMMHM UISl BCeX
00y4arImxcs

a) YuurejasaM, METOAUYECKUM 00beIMHEHUAM yUHTEIeH

[{enenanpaBnenHas padoTa 1mo GOPMUPOBAHUIO YMEHUN:

- BBIACHATH B YCIIOBUU 3a1aHUS TNIABHOE;

- yCTaHaBIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBS3U MEXIAY OTACIbHBIMU
AJIEMEHTAaMU COJIepKaHusl, B OCOOCHHOCTH B3aMMOCBSA3b COCTaBa, CTPOCHHUS U
CBOMCTB BEIIIECTB;

- BHHMMATEJIbHO aHAJIM3UPOBATH YCIOBUS 33JaHUS U BBIOMPATh aJE€KBaTHYIO
IIOCJIEA0BATEIBLHOCTD JEHCTBUM.

OTu yMeHus (GOpMHUPYIOTCS CHUCTEMAaTHYECKH Ha MPOTSHXKEHUH BCETO IHKIIA
OOy4eHHMs] XUMHUH MTPAKTUYECKH HA KaXJIOM YpPOKE.

OnHoit u3 BaxkHEHIMX (PYHKIIUN YUUTENS HA HaYaJIbHOM 3Tare MOJATOTOBKU
ABJIETCS. Pa3bACHEHHE OOYYarolMMCs MPUHUUIIOB 0TOOpa M moctpoeHus KMM.
Jlnst  mpaBUIIBHOTO TOHUMAHMS TPEOOBAHMM, TPEIBABIIEMBIX K YPOBHIO
MTOJATOTOBKHU BBITYCKHUKOB MO XUMHUH, YUYUTENb JOJDKEH HE TOJBKO MMETh YETKHE
NPEACTABICHUS] O MNpHUMEpax 3aJaHHul, BKIIOYEHHBIX B JAEMOHCTPALMOHHBIN
BapUAHT TEKYIIEro roja, HO W ObITh 3HAKOM C COJEpKaHHEeM Koauduxkatopa u
cnenudukarmu KUM EI'D mo xumuu, BakHEWIIEH COCTaBISIONIEH KOTOPOM
ABJIIETCSI OOOOIIECHHBIM IJIaH YK3aMEHAIIMOHHOTO BapuaHTa. ViMeHHO He3HaHue
COJIEp’)KaHUE JAHHOTO JOKYMEHTa SBJIIETCS OIJHUM U3 OCHOBHBIX (DaKkTOpOB,
MEIIAONINX TMOJHOIEHHOMY IUIAHUPOBAHUIO IMPOLECCAa MOATOTOBKM K DK3aMEHY
KaK JUIsl y4uTens, Tak W Juisi oOydarommxca. Pesymerater EI'D 2023 r.
POJEMOHCTPUPOBATIN MPOOJIEMBI B MOJATOTOBKE BBIITYCKHUKOB, OOYCIIOBJIEHHBIE
MaKCHUMAJIbHOW OpUEHTAIIMENl MHOTHX W3 HUX JUIIb HA 3JIEMEHTBI COJIEPKAHUS U
YMEHHsI, KOHTPOJIb KOTOPBIX IPEIyCMOTPEH 3aaHUAMHU JEMOHCTPALMOHHOIO
BapuaHTa. llokasaTenpbHO, YTO I MPABUIBHOTO NMOHMMAaHUS HA3HAYEHHS ITOTO
JOKYMEHTa €XEeroJHo B HEro BKJIOYaercs ciuenywomas ¢pasza: «llpu
O3HAKOMJIEHUH C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIBHBIX MU3MEPUTEIBbHBIX
MarepuasioB EI'D cienyer nMeTh B BUAY, UTO 3aJaHUs, BKIKOYEHHBIE B HETO, HE
OXBAaThIBAIOT BCEX DJJIEMEHTOB COJEP)KAaHMs, KOTOpble OyayT NpPOBEPSTHCS C
noMouisto BapuantoB KMIM B 2023 r.»

OOyuasi UIKOJBHUKOB TMpHUeMaM paboOThl C Pa3JIUYHBIMU  THUIIAMU
KOHTPOJUPYIOIIMUX 3aJaHuil (C KpaTKUM OTBETOM U Pa3BEPHYTHIM OTBETOM),
HEO0OXOAMMO 10OMBATHCA MOHMMAHHS TOTO, YTO YCIEIIHOE BBINOJIHEHHE JH000TO0
3aJaHUsl HEBO3MOXKHO O€3 THIATeNbHOTO aHallM3a €ro YycJIOBUS M BbIOOpa
aJeKBaTHOM IOCJIEAOBAaTEeIbLHOCTH AeucTBUIl. Ha kakooM »Tare HOATOTOBKH K
PK3aMeHy HEOOXOJIMMO pa3BUBATh HABBIKM CMBICIIOBOTO UTEHHUS, CTaBUTh TEPE.
oOy4JarommMMucst poOJeMHbIE BOMPOCH U TpeJiaraTh HEeCTaHJIApPTHHIC 3aJaHMS,

KOTOpPLIC 6YJIYT CIIOCOOCTBOBATH AKTUBU3alUH MBICIIUTCIBHBIX IIPOLECCCOB H
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noOyXJaTh K aKTUBHOMY IOMCKY pelleHus. BaHO He mnpeayararb y4€HUKY
TOTOBBIA aNTOPUTM, a MPHUBETCTBOBATH COOCTBEHHYIO MOMCKOBYIO JEATEIHHOCTDH
y4dalerocsi, MNOOWIPATh HECTAHAAPTHBIE MOAXOAbl UM HMHTEPECHBIE MBICIIH.
OMHOBPEMEHHO Ba)XHBIM CTAaHOBUTCSA (HOPMHUPOBAHHE Yy OOYYAIOUIMXCA YMEHHS
pallMOHANIBHO HCIOJIb30BATh BPEMS YEpe3 TPEHUPOBKH B PEXKHUME PEAIBHOIO
BPEMEHM, OTBEJEHHOIO Ha BBIIOJHEHHE PAOOTHI € OONBIIUM KOJUYECTBOM
3aJIaHNl, KAKOBOW M ABJISIETCS 3K3aMeHallMoHHas padota EI'D.

3agaHus 4actu | sk3ameHalmoHHbIX BapuanToB EI'D mo xumum 2023 .
CTIM NpoAoLKeHHueM mpeoOpa3zoBanuid B KM, npeanpuHATBIX B MOCIEAHHUE
roJibl U HaNpaBJICHHBIX HAa PEATU3ALMI0 CUCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
VIMEHHO OH JOJDKEH ONPENEIATh METOAOJIOTHIO IIPENOJABAHNS XUMHUH B IIKOJIE HA
coBpeMeHHOM 3T1are. He MmeHee 3HaunMbIM actiekToM npu pazpadorke KM craio
YCUJIEHUE BHHMaHUSI KOHTPOJIIO CHOPMHPOBAHHOCTH METANPEIMETHBIX YMEHUH,
3HAHWI U yMEHUM, (POPMHUPYEMBIX B paMKaX XUMUYECKOTO SKCIIEPUMEHTA.

VYka3zaHHble HarpasliieHHs coBepiieHcTBoBaHus KM mepemerarores u ¢
(GOpMHUPOBAHUEM 3JEMEHTOB (YHKIMOHAIBHOM TIPaMOTHOCTU: YHUTAaTEIbCKOM,
MaTE€MaTUYECKON U €CTECTBEHHOHAYUYHOM.

BaxxHoe MecTO B MNpENnojaBaHWM XUMHUHU JOJDKHBI 3aHUMAaTh 3aJayd Ha
pacder Macchl BELIECTBA WJIM 00BbEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKUMU BEIIECTB, TaK KakK 3TO
TPaJAMLIMOHHBIA THUII PAcdyeTOB, KOTOPBIA BXOAUT B MPOrpaMMy IO XUMHUHU
OCHOBHOM IIKOJIbI, a TAKXKE 3a/1ayy, MPEAyCMaTPUBAIOIINE pacyeT MAacCOBOM WM
O0BEMHOMN J0JIM BBIXOAA MPOJYKTa PEaKUUU OT TEOPETUYECKHU BO3MOKHOTO WIIH
MacCOBOM 1011 (MacChl) XUMUUECKOTO COSJIUHEHUSI B CMECH.

BaxxHo HayuuTh neTel MpaBWIbHO JaBaTh OTBEThl HA pacyETHBIE 3aJayH,
KOTOpBI€ JIOJDKHBI OBITh TPEACTaBIEHbl B BHUAE YHCIOBBIX 3HAYEHUH C
OINPEJEICHHON CTENEHbI0 TOYHOCTH OKpYTrieHusl. OIMOKHA B OTBETaX TaKUX 3aj]ay
CBUJETENBCTBYIOT HE TOJBKO O AepUUUTAX B CPOPMUPOBAHHOCTH 3JIEMEHTOB
MaTeMaTUYeCKON TPaMOTHOCTH, HO M O HEJAOCTAaTOYHOW C(HOPMHPOBAHHOCTU
PETYISTUBHBIX YHHUBEPCAJIBHBIX Y4Y€OHBIX JEHCTBH — YMEHHMH CleloBaTh
UHCTPYKIUSAM, ONPENEATh MOPSI0K AeHCTBUM, padoTaTh M0 MJIaHYy.

Heobxonumo ¢opmupoBaTh 0a30Bble MaTEeMAaTUUECKHUE W DJIEMEHTAapHbIC
xumudeckue 3HaHus. Pedb uper o0 ymeHusix paboTarh ¢ KodppuuueHTtamu u
IPOBOJUTH MPOCTEUIINE apUPMETUUECKUE PACUETHI.

Jlnst BoCnoJIHEHUs MPOOENIOB MO HEKOTOPBIM TeMaM, KOTOpbIE PEryJsipHO
BBI3BIBAIOT 3aTPYAHEHUS Y O0YYaIONIMXCA U YYACTHUKOB dK3aMEHa, MpeJiaraercs
MIPOBECTH CIICTYIOIINE MEPOIPUSATHSL:

1. OpranuzoBath U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OYHOM
WIM B JAWCTaHIMOHHOM (Qopmare). llenpio Takoro cemuHapa OyAeT Kak
BOCIIOJTHEHHE  HEKOTOPbIX MPEAMETHBIX JAePULIUTOB, TaK W  pa3BUTHE
ONpENENEHHBIX METANpPEeIMETHbIX yMeHUH. CeMUHap MOYKHO OPraHHM30BaTh Kak

COPCBHOBAHHUC KOMAaHA, KOTOPbLIM Tpe6yeTC$[ BBIIIOJIHUTDL CJIICAYIOINNUC 3aIaHUA:
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BbIOpaTh OINpEAENEHHBIE XUMHUYECKHE JJIEMEHTHI, HMEIOIIME T€ WIM HHbIE
OCOOCHHOCTH CTPOCHHUS aTOMOB; PEUINTh KOMOWHUPOBAHHYIO PACU€THYIO 3aJauy;
YCTaHOBUTH MOJIEKYJIIPHYIO M CTPYKTYPHYIO (DOpPMYITy OpraHHYECKOro BEIIEeCTBA.
DopMyJIMPOBKH 33JJaHUN COCTABISAIOTCS TAKUM 00pa3oM, YTO BEPHOE BBINOJIHEHUE
3aJaHuil TOTpeOyeT BBICOKOM KOHIICHTPAIlMM BHUMAHUS K TEKCTY 3aJlaHusl,
UCITOJIb30BAHUS TEXHOJIOTUHA KPUTHUYECKOTO MBIIIUICHHUS .

2. Opranu3oBaTh M TPOBECTH LHUKJI BEOMHApPOB MJii BOCIOJHEHUS
npeaMeTHbIX JepunuToB. K yyacTMiO B MOATOTOBKE BEOMHApOB IPUBJICYD
yuuTelne XMMHUA OOpa30BATENbHBIX YUPEKICHUMN, BBITYCKHUKUA KOTOPBIX UMEIOT
BbICOKME pe3ynapTaThl EI'D mo xumun. TemaTuka 3THX BEOMHApPOB BKIIOYAET
BOIPOCHI, KOTOpBIE PETYJSPHO BBI3BIBAIOT 3aTPyAHEHUA Y YydacTHUKOB EI'D,
Hanpumep: «OmpeznenseM TUN XUMHYECKON CBSI3M M THUIl KPUCTAIIIMYECKOU
peméTKN BeuecTBy, «BaxkHele XxuMuueckue Npou3BOACTBA B Kypce XUMUN,
«ODKCIIEpUMEHTAJIbHOE pEelIeHUE 3a7a4 Ha WIACHTH(PUKALUIO BellecTBy, «Pemaem
pacu€THyIO 3a7auy», «AMQOTEpHbIE OKCUABl U TUAPOKCH]IBI, UX B3aUMOCBS3b C
JPYTUMU BELWIECTBAMMWY, «AMUHBI 1 aMUHOKHUCIOTBD».

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

4. PekoMeHIOBaTh  y4YUTENSIM XUMUU  HPOWTH  KypChl  MOBBILIEHUS
kBanMpukanuu B Teuenue 2023-2024 yyebHoro roaa.

0) MyHMIunajaibHbIM OPraHaM ynpasBJieHusl 00pa3oBaHHEM

- IPOBOJUTH MOHUTOPUHI YPOBHS YCBOEHHsS DJIIEMEHTOB COJAEpKaHUsA Ha
BCEX ATallax U3y4yeHUs XUMUH;

- OPTraHU30BaTh MEXIIKOJBHBIEC 3aHATUS JJISI yHalIUXCS [0 MOATOTOBKE K
rocyJapCTBEHHON UTOroBoM arTecTauuu. [Ipu 3ToM HEOOXOIUMO HCIOJIB30BAThH
3aJlaHMsl, KOTOPbIE COOTBETCTBYIOT KoAuukaTopy u cneundukauuu EI'D;

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

- OpraHu3oBaTh OOyyaroIlMe CEMUHApbl MO OOMEHY OIBITOM MEXIY
negaroraMu ¢ OOJIBIIMM  CTaXeM, oOOydaroluecsi KOTOPBIX IOKa3bIBalOT
CTAOMJILHO BBICOKHE PE3YIbTAaThl U MOJIOABIMU YUUTEISIMU;

- OpraHM30BaTh OOMEH OIBITOM MEXIY IIKOJIaMH, 00ydarouuecs KOTOPbIX
NIOKa3bIBAIOT BBICOKMI pe3ynbTar, 1 OO, HCHBITHIBAIONIMMU 3aTPYJHEHUS B
peanuzanuu 00pa3oBaTeIbHON MPOTPaMMBbl;

- 1pu noAaroroBke kK EI'D mo XuMuM ciaeayer yduThIBaTh, YTO H3Y4YEHUE
CUCTEMAaTUYECKOTr0 Kypca XUMHUM B o00beMe |—2 YacoB OpPHEHTHPOBAHO Ha
YCBOEHHE MaTepuaja MMEHHO Ha 0a30BOM YpOBHE, YTO B HauOOJbLIEH CTENEHU
MO3BOJIIET YCIEIIHO CIPAaBUTHCS C 3alaHUSIMU 0a30BOTO YPOBHS M HEKOTOPHIMU
3aJaHASIMM  TOBBILIEHHOTO YPOBHS CJHOKHOCTH. (OCBOEHHME MaTepuana Ha
npo(UILHOM YPOBHE MpeAycMaTpUBaeT MHOW Juana3oH y4yeOHbIX 4acoB (5—7
4acoB B HEJIEII0) W/WIHM OOJBIIYI0 CAMOCTOSITENIbHYIO MTOATOTOBUTENbHYIO PadoTy
CTapILIEKJIACCHUKOB MOJI PyKOBOJCTBOM IeAarora.

Pexomenaanun no opranusanuu Aud@depeHuNpPOBAHHOTO 00y4YeHHS] XUMHUU
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00y4arouxcs ¢ pa3HbIMHM YPOBHAAMH NMPeAMETHON MOATOTOBKH

a) YuureasiM, METOAMYECKHUM 00beIMHEHUSIM yYUTe el

[lepBpiM  marom  opranumzauuu  JudGEpeHIMPOBAHHOTO  OOYUYCHHS
IIKOJIbHUKOB C Pa3HbIMU YPOBHSIMH TOJTOTOBKHM IO XUMHH OyIeT pa3JeieHHe
oOy4Jaronmxcs, KOTopble IIaHUPYIOT caaBaTh EI'D, Ha nBe rpymmbl: TeX, KTO
JTABHO TOTOBUTCS K PK3aMEHY U UMEET BBICOKUN YPOBEHb OCBOCHHS XUMHH, U TEX,
KTO Hayajl TOTOBUTHCSA K DK3aMEHY B TEKYILIEM YYEOHOM TOJy M UMEET HE CTOJb
BBICOKMII ypOBEHb. Y OJIHOW WM y JAPYrol Tpymmbl JOJKHBI OBITh pa3HbIC
nporpamMmbel  00ydeHus. [l mepBod Tpynmbel B IPOrpaMMy TOJITOTOBKH
HEOOXOJMMO BKIIIOYATh PEIICHHWE PACYETHBIX 3a7a4 MOBBIIMICHHON CII0KHOCTH,
3a/layl Ha YCTaHOBJICHHE (DOPMYJ OPraHMYECKUX BEIIECTB (MOJICKYJSPHBIX H
CTPYKTYPHBIX), BBITIOJIHEHHE LIETIOYEK MpeBpalleHuid BemecTB. Llenpio ocBoeHuUs
Kypca BTOPOW TpYIIOW SIBJISIETCS YBEPEHHOE BJaJIcHUE O0a30BBIMU HaBBIKaMH,
HEOOXOJMMBIMU JJISl CIaud HK3aMEHa, 3HaHUE KJIacCU(PUKAIMU U HOMEHKJIATyphl
BEILIECTB, YBEPEHHOE BIIAJICHUE BAXHEUIIMMHU TMOHATUAMH XUMHUU. 3aBEPLIUTH
Takyto noArotoBky B 2023-2024 y4eOHOM Toy pEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBas rpymnma. OTO >K3aMEHYEMbl€, HMEIOIIUE TPYAHOCTH B YCBOCHUU
yueOHoro marepuana. JlJjist paboThl C TaHHOU TPyNION peKOMEHyeM:

1. Ycunuth mpakTUYECKU acleKT B MPEnojaaBaHuu XUMUU. J{7s yriryOneHus
NOHUMAaHUsl MaTepuasna HeoOxoauma 3G(EeKTUBHAs peanu3anus XUMHYECKOTO
HKCIIEPUMEHTAa B COYETAHMM C JPYTUMHU HATJISAHBIMA CPEJICTBAMH OOY4ECHHS
XUMHUHU  (IEMOHCTPAIIMOHHBIN JKCHEPUMEHT, paboTa ¢ MOJEISIMU MOJIEKYT H
KPUCTAUIMYECKUX PEIIETOK, BHUIEOMATEpHUalbl, BUPTYyaJbHbIE J1a0OpaTOpHUU,
MporpaMMbl MOJIETUPOBAHUS XUMHUUYECKUX OOBEKTOB (BEIIECTB M MPOIIECCOB) B
Takux (opmax, Kak JjgabopatopHas M TpakThueckas palOoTel. Teoperuueckuit
Matepuasl JOJDKEH TMPEenojaBaThCsi B TECHOM B3aMMOCBS3U C PEJIICBAHTHBIM
AKCIEPUMEHTOM. KaXKJIbIil SKCIIEPUMEHT JOKEH BKIIFOYATh B CE0Sl METOANYECKUE
yKa3aHUsl,  KOMIIOHEHTOM  KOTOPBIX  SIBISIETCS KAk  HEMOCPEIACTBEHHO
DKCIIEpUMEHTabHAss paboTa, TaK W BBHINOJHEHHWE KOHTPOJBHBIX 3aJaHHil B
dbopmare, anamoruaroMm 3aganusam OI'D u EI'D o xumumn.

2. ®opMHUpPOBATh YHUTATEIHCKYIO TPAMOTHOCTH oOOywaromuxcs. [ns sroro
HE0OXo/IMMa cucTeMaThyeckasi paboTa Mo pa3BUTHUIO HABBIKA CMBICJIOBOTO YTCHUS
npu pabote ¢ uHdopmalmen J0oro TUmna.

3. CucteMaTu3UpOBaTh 3HAHUSA MO0 KAXKIOMY dDJEMEHTY COAECp’KaHUi Kypca
xumuu. Jljisi 3TOro cHadaiga HEOOXOAMMO WCIOJB30BaTh 3aJaHUs Pa3IMYHBIX
MoOJieliel, B TOM YHCJI€ TPAIULIHUOHHBIX, KOTOpPbIE TPEOYIOT TOBTOPEHUS
TEOPETUUECKUX TIOJIOKECHUW, HAIMCAHUA ONPEIACIICHUN W3YyYEHHBIX TMOHATHUH,
COCTaBJICHUS YPaBHEHUN XUMHYECKUX PEAKIIUH, OTIPEICIICHUS CTETICHN OKHCIICHUS
XUMHUYECKUX OJJEMEHTOB U T.I.; C BHIOOPOM OJHOTO OTBETAa U3 YEThIPEX
MPEIOKEHHBIX. DTO MO3BOJIUT 00JIee TOUCUHO BBISBIATH MPOOENBbl B 3HAHUSIX U
3aTpyJHEHUS] B IPUMEHEHUM STUX 3HAHWUM MPHU BBIMOJHEHUM 3agaHuii. M ToybKo
Ha 3aKJIIOYMTENIbHOM JTale MOATOTOBKM K 3K3aMEHY MOHO HCMOJIb30BaTh
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3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. [IpenycmaTpuBaTh B TeueHUE yueOHOTro mpoiiecca paboTy C 3aJaHHsIMH,
KOTOpBIE TPOBEPSAIOT HE TOJBKO MPEAMETHYIO COCTABIAIOIIYI0 XHUMHH, HO U
MEXIMpPEAMETHBIE CBA3U C (PU3MKOH, Omojorueit, maremarukoud. Heobxommmo
HAJIMYUE TPAKTUKO-OPUEHTHUPOBAHHBIX, MEXKIPEIMETHBIX, SKOJIOTH3UPOBAHHBIX
3aJaHUil B XOJ€ pealu3aluu OO0Yy4YeHHUsS IIKOJBHOTO Kypca xumuu. Cremyet
n30erath peueHus «IIa0JIOHHBIX)» 3aJJaHUi, KOTOPBIE CTaBAT Mepesa co0oi 3amauy
«HATACKUBAHUS HA BBITIOJHEHHUE 3aja4 ONpeeTIeHHOro opMarta, B TO BpeMs Kak
3aJI0TOM ycIleXa Ha dK3aMeHE SIBIISIETCS Pa3BUTHE TBOPYECKOTO M KPUTHUECKOTO
MBIILJICHUS, @ TaKKe CPOPMUPOBAHHOCTH HABBIKOB MEpPEHOCA 3HAHUU W3 00JIacTH
TEOPUHU B peajbHbIC )KU3HEHHBIC CUTYAIUH.

5. Pa3BuBaTh y 00y4daromuxcs HaBbIKM CAMOKOHTpPOJS U pedaekcun. JlanHas
pabota crnocobcTByeT (POPMUPOBAHUIO CTOMKON MOJIOKUTEIBHOM MOTHBALUU B
U3YYCHUU TpeAMeTa. DTO BO3MOXKHO MOCPEJACTBOM OPTaHU3AIMHU JKCKYPCHUH,
TEMaTHYECKHX BEYEPOB, CBSI3U XUMUU C TIOBCETHEBHOM KHU3HBIO.

Bropas rpynnma. 310 oOywammuecs €O CpeOHUMHU  YYEOHBIMU
CHOCOOHOCTSIMH.

1. Ucnonb3oBaTh  3aJaHusl, B KOTOPBIX JJs  peleHus Tpedyercs
MIOCIICZIOBATEIbHOE BBITIOJTHEHUE HECKOJIBKUX (TPEeX-4EeThIPEX) MBICTUTEIbHBIX
onepauun (aHANIM3—CHHTE3—CpaBHEHNE—0000IIEHUE), B TOM quclie
OCHOBBIBAIOIINXCS Ha BJIAJICHUU 3HAHUSAMHU M3 Pa3HBIX TEMaTUYECKUX Pa3felioB.
[lenecooOpa3HO HCTOIB30BATH HA YPOKaX caMO- M B3aUMOOIICHUBAHUE.

2. Ucrionp30Bath 3amaHusl, MpeaycMaTpuBaroniue paboTy ¢ uHbopmalmed,
NPEACTABICHHON B pa3nu4Hoi (opme — cxema, Tabiula, PUCYHOK U Jp., C
MOCJIETYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOIWMBIC JUIsl  BBHINIOJIHEHUS  3aJaHUf,
OTKCHIBAIOLIETO IOCIEI0BATEIIbHOCTh IKCIEPUMEHTANbHBIX JEHCTBUI, KOTOpbIE
HY)KHO TIPEBpPAaTUTh B ypaBHEHUS peakiuil (MBICJICHHBIM OKCIIEPUMEHT).
TpyAHOCTh Takoro 3ajJaHUsi COCTOMT B TOM, 4YTO UIKOJBHUKH HEIOCTATOYHO
XOpOIIO  pa3dHparOTCsi B OKCIEPUMEHTAIILHOW  XUMHH, UMEIOT  cjiaboe
IpEJICTaBICHUE O MPOTEKAIOIINX XUMUYECKUX IpoLeccax U He BCerja MOHUMAIoT
CMBICT HCTIOJIB3YyEMbBIX TEPMUHOB 1 omnpenenennii. K kaxmoit 1abopaTopHoOn n/nim
MPaKTUYECKON paboTe HEOOXOIUMO FOTOBUTH JIUCT C 3aJIaHUSIMU, HAMPABICHHBIMU
Ha (popMuUpOBaHNE NOHUMAaHUS MPOLIECCa, MPOTEKAIOIIEr0 B PEAKIIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)XE ONMKCHIBATh HAOIIOJICHUS M OOBIACHATH UX. llone3noi
Oyzer paGoTa ¢ pa3lIMYHBIMU TUIIAMHU 33JaHHUM (C BHIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK KaK OHAa He0OXoauMma aJisi HGOPMUPOBAHUS
MOHMMAaHUsS, YTO TMPaBWJIHHOE BBIMOJIHEHHE 3aJaHUsI HEBO3MOXXHO 0€3 MOJIHOTO
aHaJli3a ero yclioBusl U BbIOOpa crpaTteruu pemieHus. [lapamnensHo Gpopmupyercs
YMEHHE PALMOHAIBHOTO HCIOJBb30BaHUS BPEMEHHU, OTBEJACHHOIO Ha BBIINOJHEHUE
HK3aMEHAIMOHHOU PaOOTHI.

Tpetbs rpynna. C BHICOKUM U BBIIIE CPEAHETO YPOBHEM O0YyUEHHOCTH.

1. PexomMeHI0BaTh pelIeHUE 3aJaHui, BBIXOIAIIMX 3a paMKH (GopmaToB u
MOJIeJIel, BCTPEUAIONIUXCS B SK3aMEHAIMOHHBIX pabotax EI'D. DTo mo3BoauT
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chopMupoBaTh y OOy4arOUIMXCSd YMEHHE CaMOCTOATEIbHO pa3paldaThiBaTh
aJITOPUTM pEILIEHUsI B CIIy4ae HECTaHIAPTHHIX (OPMYIMPOBOK 3aJaHHM, a TaKKe
yMEHHE JEHCTBOBATh B HE3HAKOMBIX CUTYyalHsX. B psje ciaydaeB menecooOpa3Ho
IPOMUCHIBATh B OOIIEM BHJE MOPSIOK HAXOXKIEHUS (PU3NYECKUX BEIHUMH Oe3
MPOBEJCHUS MPOMEXKYTOUHBIX apU(PMETHUECKUX BBIYMCICHUHN, a TaKKe pelIaTh
3ajaqy, MPUMEHSST HECKOJIbKO BO3MOKHBIX CIHOCOOOB, OLIEHHMBAs ATH CIIOCOOBI U
BbIOMpas 3aTeM HanboJiee palOHAIbHBIH.

2. [IpoBOOUTh HMHTETPUPOBAHHBIE YPOKM C MAaTeMaTUKOM, (DU3UKO,
ouonorue st (OPMUPOBAHUS LEIOCTHOW KAPTUHBI MUpa BO B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH BCEX €r0 KOMIIOHEHTOB.

0) AIMHHHCTPAIUSIM 00Pa30BaTeJIbHBIX OPraHu3aNMii:

- peanu3oBBIBaTh  OPUHLUMUIB  JHPPEpPEHUUPOBAHHOTO  OOydeHUS,
co3gaBath MNpO(UIbHBIE KJIacChl W TPYNNbl C H3YYCHHEM XUMHUU Ha
npopUIBHOM, YIIyOJIE€HHOM YPOBHE;

- BBIJIENATH JIONOJHUTENIbHBIE 4Yachl HAa M3YYEHHE XHUMHUU B BHJIE
ANEKTUBHBIX MPEAMETOB, (PaKyJIbTATUBHBIX KypCOB, OpPTaHU30BBIBATH IS
oOyyalmmxcss ¢  HU3KMUMHM  OpeaMeTHbiMUM  YYJ[  HHAMBUIyalbHbIE
00pa3oBaTebHbIE MAPLIPYTHI.

B) MyHMIMIIAJILHBIM OPraHaM ylpaBJieHus 00pa30BaHHeM:

- MPENyCMOTPETh MeEpbl aJPECHOM TMOMOIIM YYHUTENSIM XHUMHUHU [0
YCTPAHEHUIO BBISBICHHBIX WHAWBUYAJIbHBIX MPO(PECCUOHANBHBIX (MPEAMETHBIX
U METOAMYECKUX) 3aTpyAHEHUN, B TOM 4HUCIE 4Yepe3 OO0yueHHEe MX Ha Kypcax
NOBBIIICHUS KBaIU(PUKAIIY;

- OpraHu30BaTh pacHpocTpaHeHue HP(EKTUBHOTO OMNbITA YUHUTENEH,
oOyyarouecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIIBHO BBICOKHE pe3ynbTaThl EI'D
110 XUMUH.

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

B pamMkax [geATeNbHOCTH TNPEAMETHBIX CEKUUM YUYHUTENEd XUMHHU
PErMOHANILHOTO Y4eOHO-METOANYECKOTO 00BEJUHEHUSI PEKOMEHI0BATh!

- BKJIIOYATh B IUIAaH paOOTHI 3acelaHus MO CIECAYIOIIMM TeMaM: «AHaIu3
pesynbTratoB EI'D mno xumum», «Bompocsl opraHu3anuu HW HOPOBEICHUS
noAroroBku oOywarommxcss k EI'D», «IlyTu mnoBbllIeHHs KayecTBa YPOKOB
XUMHH, 3P (PEKTUBHOCTH NPENOAABAHUS MTPEIMETAY;

- MPOBOJAUTH MNPAKTHUYECKHE 3aHSATUS, OTKPBIThIE YPOKH, OOydYaroliue
CEeMHMHapbl MO JaHHOW TMpoOJeMaTUKe C Yy4yacTHEM HauboJiee OMBITHBIX
IIE€1aroros.;

- y4acTBOBaTh B pacOpocTpaHeHUH dSPGEKTUBHOTO OIbITA YyUHUTEIEH,
oOyyaronmecs KOTOPbIX JEMOHCTPUPYIOT CTAOMIBHO BhICOKME pe3yibTaThl EI'D
10 XUMHHU;

- 3alJIaHUPOBATH METOJAMYECKHE COOBITHSA MO O3HAKOMJIEHHIO C y4eOHO-
MeToauueckumu pekomenganusamu OUITA.
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PexomeHnaanuu no BO3MOKHBIM HANPABJICHUSM NOBBIIICHUS KBATHU(PUKALIMHA
pa0dOTHMKOB 00pPa30BaHUA /JJsl BKJIIYEHHUS] B PErHOHAJIBHYI0 [I0POKHYIO
KApTy [0 PAa3BUTHIO PErHOHAILHON CHCTEMBbI 00Pa30BaAHUAA:

- MEpONpPHUATHS MOBBIIMIEHUS KBaJu(PUKAUMU, BKIIOYAIOMIHE TEMBbIL:
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 YHCJIE aJIpecHOe (Ha OCHOBE aHaIu3a
pesynbTatoB EI'2-2023), KOHCYIbTHPOBAHUE NENArOoroB U o0ydaronmxcs (Kak
nyTeM TMpoBeAeHUs O00pa30BaTElbHBIX CEMHUHAPOB, BEOMHAPOB, TaK U
WHIUBUAYATBHO);

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

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

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

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

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

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

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

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

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

MaTepHuaioBy.
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