I'opoackoii okpyr boabmoit Kamenb

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

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

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

XumMusa

EID

Ta6muna 1. KonmnuectBo yyactHrkoB EI'D no xumuun

ATE KomnuuecTtBo yuactaukos EI'D % ot obmiero yncna
1o y4yeOHOMY IIpeaMeTy YYaCTHUKOB B PETHOHE
T'oponckoii okpyr bonbmoi Kamens 30 3,02

OcHoBHble pe3ynbTaThl EI'D mo Xumuu B ropoJckoMm okpyre boibmioi
Kamenp B 2023 romy mnpencraBiensl Ha pucynke 1. B 2023 rony B
oOpa3oBaTenpHbBIX oOpranuzauusax (gaiee — OO) MyHMIMIATUTETa OJUH
BBIITYCKHUK MOJY4YWJ Ha 3k3aMeHe 1o xumuu 100 6amios..

100

75

50 43,33

23,33 26,67
b ] -
0
B HVXKEe MUHMManbHoro banna OT MMHMMabHOro fo 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 TOpoJCKOM OKpyre bombmioit Kamens He mpeomonen
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 MPeoA0JIeIM MUHIUMAaJIbHbIN TTOpOr

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
CBSI3U C HX MOJIOKeHUEM B [lepuoamueckoit
CHUCTEME XUMUYeCKHuX dmeMentoB 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
cHCTEeMe XUMHYECKHUX 3aemMeHnToB JI.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
0COOCHHOCTSIMY CTPOCHHUS X aTOMOB
DIEKTPOOTPHUIIATEIBHOCTh. CTETEeHb
3 b OKHCJICHUS M BaJICHTHOCTh XUMHYECKHX 1.1.1,2.21 1.3.2.
3JIEMEHTOB
KoBaneHTHas XxuMudeckas CBs3b, €
Pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUSI.
XapakTepUCTUKHU KOBAJICHTHOW CBSI3U
(TIoApHOCTP W 3HEPTHs cBs3M). MoHHas
4 b CBs13b. MeTaimaeckas cBs3b. BogopomHas 222,242,243
CBsI3b. BemiecTBa MONEKYISAPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. Tur
KPUCTAJUTHYECKONW pemeETKH. 3aBUCUMOCTb
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS
Knaccugukamnus HeopraHU4eCKUX BEIIECTB.
HoMeHki1aTypa HEOPraHUYECKHUX BEIIECTB
(TpUBHAIBHAS U MEXKIYHAPOIHAS).
XapakTepHbIE XUMUYECKUE CBOWCTBA
HEOPTaHMYECKUX BEIIECTB:— MPOCTHIX
BEIIECTB — METAJIOB: ICJTIOYHBIX, 2.1,2.2,
mEIOYHO3EMEIIbHBIX, MArHMsI, ATFOMUHUS, 131 226 233 23,24,
MIEPEXOAHBIX METAILIOB (MEIH, IMHKA, XpOMa, ! ' 2.5, 2.6,
JKele3a);— MPOCTHIX BEIIECTB — HEMETAJIOB: 2.7
BOJIO-POJIa, TaJOT€HOB, KHCIOPOa, CEepPHI,
azoTa, pocdopa, yriepoaa, KpeMHHUS;—
OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KHCJIOTHBIX;— OCHOBaHHMA U aM(DOTEPHBIX
TUAPOKCHJIOB;— KMCJIOT;— COJIEH: CPEJHUX,

1.3.1,
133

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

4 KOC — KOHTPOIUPYEMBIE dII€MEHTBI CONEPIKAHUS.
2



Ne
3aganns

Yposensb
CJI0KHOCTH
3alaHUusA

IIpoBepsieMble 3J1eMEHTbI
coiep:KaHUsA/yMEHHS

KT?

Kon
K2C*

KHCJIBIX, OCHOBHBIX; KOMILIEKCHBIX (Ha
npuMepe ruapokcocoeanrennii Al u Zn)

11

Teopus cTpoeHUs OpraHUYECKUX
COEJMHEHUI: TOMOJIOTHS U U30MEPHS
(cTpyKTypHasi U IPOCTPAHCTBEHHAS).
B3anmHOe BiAMsSHIE aTOMOB B MOJIEKYJIax.
Tunel cBA3€l B MOJIEKyJIaX OpraHUYECKUX
BemecTB. [ mOpuan3anms aTOMHBIX
opbwuraneii yrnepona. Pamukan.
DyHKIMOHAIBHAS TPyHIA

121,222,223,
2.2.7

3.1,3.2

12

XapakTepHble XUMUYECKUE CBOMCTBA
YTJIEBOJOPO/IOB: AJIIKAHOB, IUKJIOATKAHOB,
QJIIKEHOB, TUEHOB, AJKMHOB, apOMaTHYECKUX
YIIIeBO0POI0B (O€H30I1a 1 TOMOJIOTOB
Oenzouna, cruposa). OCHOBHBIEC CIIOCOOBI
MOJYYESHHS YTIIEBOIOPOIOB (B labopaTtopun).
XapakTepHbIE XUMUYECKUE CBOUCTBA
Mpe/IeNbHBIX OJJHOATOMHBIX 1 MHOTOaTOMHBIX
CIHpTOB, eHoNa. XapaKTepHbIE XUMHIECKHE
CBOMCTBA aJIbJIETUIOB, IIPEICIBHBIX
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(hDUPOB.
OCHOBHBIE CTIOCOOBI TIOJTyYECHUS
KHCJIOPOACOICPIKAIINX OPTaHNIECKUX
coeIMHEeHuH (B J1a00paTopum)

1.3.4,2.3.4,2.4.4,
25.1

3.4, 3.5,
3.6,4.1.7,
4138

14

XapakTepHbIE XUMUYECKUE CBOUCTBA
YTIEBOJAOPOAOB: aJIKAHOB, ITUKJIOATIKAHOB,
AJIKCHOB, TUEHOB, aTKMHOB, aDOMaTHYECKHX
YIIIeBO0POI0B (OEH301a 1 TOMOJIOTOB
6enHsona, ctupoia). Baxxueire cnocoOs!
MOJIy4YEeHUs yIiIeBo0po0B. MoHHBIN
(mpaBmiro B.B. MapkoBHHKOBA) U
panuKanabHble MEXaHU3MBI PEaKIUil B
OpPraHUYECKON XUMHUU

234,244

34,417

17

Krnaccugukanust XUMHYECKIX peakIii B
HEOPTaHMYECKOW M OPraHMICCKOH XUMUH

2.2.8

14.1

18

CKOpoOCTh peakiiy, e€ 3aBUCHMOCTh OT
pa3nuuHbIX (aKTOpOB

2.4.5

143

22

OO6pariMble 1 HEOOpAaTUMbIE XUMHIECKHUE
peakuuu. XMMHUECKOE PABHOBECHE.
CwMmeleHue paBHOBECHS IO ICHCTBUEM
pa3nUYHbIX (aKTOPOB

245

1.4.4

25

IIpaBua paboTsl B 1abopaTopui.
JlaGopaTopHast mocy/ia U 000pyA0BaHHUE.
[TpaBwmiia 6e30mMacHOCTH MpHU paboTe ¢
CIAKUMU, TOPIOUYUMHU U TOKCUYHBIMHU
BEIECTBAMH, CPEJICTBAMH OBITOBOI XHMHUH.
Hay4Hble METO/IbI UCCIIEI0BAHUS
XMUMHYECKHUX BEIIECTB U MPEBPAICHHIA.
Mertoibl pa3ieneHus cMecei 1 OUUCTKI
BeecTB. [IoHsATHE O MeTa/UTyprum: 00IIHue
crnoco0bl noyueHus: merayuios. O0mue
HaYYHBIC IIPUHIUIIBI XUMHUYECKOT'O
MIPOM3BOJICTBA (Ha IPUMEPE MPOMBIIIIIIEHHOTO
MOJIy4EHUsI aMMHaKa, CEPHOUN KUCIIOTHI,
MeTaHoa). XUMHUYECKOe 3arpsisHeHHe
OKpYKaIOlIeH Cpelibl U ero MOCIeICTBHUSI.
IIpupoaHble UCTOYHUKU YTIIEBOAOPOIOB, UX
nepepaboTka. BeicokoMonekysipHbIe
coenuHenus. Peakuny nojaumepusanuy u

1.3.2,1.3.3, 1.3.4,
2.2.4

411,
4.1.2,
421,
422,
4.2.3,
424,
425
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Yposens
Ne cmﬁxﬂocn‘ IIpoBepsiemMble 31eMEHTBI KT® Kon

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

MOJMKOHICH AWK, [lonuMepsl.
[TmacTMacchl, BOJIOKHA, KAYIYKU
PacuéThl ¢ ucnoap30BaHUEM ITOHITHI
26 b «PacTBOPUMOCTBY», «MaccoBasi A0JIs 2.5.2 431
BEIIIECTBA B PACTBOPEY

PacuéTel Macchl BelliecTBa WK 00bEMa ra3oB
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
W 00BEMY OTHOTO U3 yJaCTBYIOIINX B 433
pEakImu BemecTB. PacuéTsl MaccoBoif win D

28 b . N 2.5.2 4.3.8,
00BEMHOM JOMH BBIXOJA MMPOAYKTA PEAKIIHH 439
OT TEOPETUYECKH BO3MOXKHOI0. PacuéTsl -
MacCOBOM J0H (MaccChl) XUMHYECKOTO
COCUHEHUS B CMECH
Yacts 2
PacuéThl ¢ uCnoap30BaHMEM ITOHITHI
«PacTBOPUMOCTHY», «MACCOBast JI0JIS
BeIlleCTBa B pacTBOpe». PacuéTel Macchl
(006BpéMa, KoNMYIeCTBa BEIIECTBA) MMPOTYKTOB
PEaKInu, ecIr OJTHO U3 BEIIECTB JaHO B 431,
34 B n30bITKe (MMeeT mpumecH). PacdéTer Macch 252 4.3.5,
(00BéMa, KOMYIECTBA BEIIECTBA) IIPOTYKTa 4.3.6,
PEaKIHu, eCIH OTHO U3 BEIIECTB JaHO B BHIIE 4.3.9

pacTBopa C onpenenéHHON MaccoBOM oneil
pacTBOpEHHOTO BemecTBa. Pacuérsl
MaccOBOM J0MH (Macchl) XUMHYECKOTO
COEJIMHEHUS B CMECH

Ha pucynke 2 mnpexacraBieHbl naHHble 10 3amaHusMm (%), ypoBeHb
BBITIOJIHEHUS KOTOPBIX HE MPEOJO0JIEN] MUHUMAJIBbHBIM mopor. KpacHoil nuHuen
OTPAKEH MHWHUMAJBHBIA IOPOI BBINOJHEHUS I KaKIOI'O YPOBHS CIIOKHOCTH:
0a3oBbIil — 60%, moBbeIIeHHBIN — 40%, BEIcOKUI — 10%.

100
90
80
70
60
50
40

3
2
1 ERRR =
0
2 3 4 1 17 18 25 26 28 7 12 14 22 34

M basoBbIi 46,67 56,67 36,67 53,33 23,33 23,33 43,33 36,67 20,00

MPOLEHT BbINOJIHEHNA
o

o O

M NOBbILWEHHbIN 33,33 30,00 38,33 36,67

BbICOKMI 5,00

Homepa 3agaHuit

Pucynok 2. 3aganus, Mo KOTOPHIM YYaCTHUKH HE TIPEOI0IEITH
MHUHHUMAaJIbHBIN TOPOT
4



AHanu3 pe3ynbTaToB YYaCTHUKOB U TUIIOB 3aJJaHUM, IONaBLIIMX B IIEPEYECHb
(Tabn. 2, puc. 2), mokasaja, 4YTO Ha JOCTATOYHO HU3KOM YPOBHE BBITYCKHUKAMHU
OCBOCHBI:

e DOJEeMEHTHl  coAepKaHMs — 3afaHuii  Oa3oBoro  ypoBHA — Ne3
(OnexrpoorpunarenbHocTb), Nell (Teopust cTpoeHHsT OPraHUYECKUX COCTMHCHHIA:
TOMOJIOTHS ¥ U30MEpHs (CTPYKTYPHAS U IPOCTPAHCTBEHHAS));

® DJIEMEHTHl COJEPKAHMS  33JaHUM  IOBBILIEHHOTO  ypoBHS N7
(Kimaccugukanus HeopraHmdeckux BemiecTB), Nel4 (XapakTepHble XUMUYECCKHE
cBoiicTBa yrieBogopoaoB), Ne22 (OOpaTumbie W HEOOpaTUMBbIE XUMHUYECKHE
peaxun).

Taxxke B XO0J€ aHanu3a pe3yJbTaTOB YYACTHUKOB M THUIOB 3a/aHHM,
NOMABIIMX B MepedeHb (Tabn. 2, puc. 2), ObLIM BBISBJICHBI CIEAYIOLINE YaCTHBIE
3aTPyJIHEHHS YYACTHUKOB PK3aMEHA:

Boinonnenne 3aganus Ne2 tpeOyeT moHuMaHusi cMmbiciia [lepuonnueckoro
3akoHa J[.MI. MeHnzeneeBa U MCHOJB30BAHMS €0 I Ka4ECTBEHHOIO aHaJIW3a U
00OCHOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHS aTOMOB, CBOWCTB
XUMHUYECKUX DJJEMEHTOB M HX COCAUHEHHH, CGHOPMUPOBAHHOCTH YMEHMS
ONPENENATh BaJEHTHOCTh XHMHYECKOIO JJEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnogmueckon cucreme xXumnyeckux 3imeMeHToB .M. Menaeneesa.

Beinonnenue 3amanus Ned mpenrnonaraer 3HaHHE THUIOB KPHUCTAUIMYECKUX
pPEIIETOK ¥ BHUJIOB XHMHYECKHX CBsi3zeil. OOparMM BHHMAaHHE U Ha YPOBEHb
C()OPMUPOBAHHOCTH YUTATEILCKOM I'PaMOTHOCTH 3K3aMEHYEMBbIX, BBIITOJIHSABILUX
3TO 3ajaHue. B ycnoBMM 3ajaHusl yKas3aHbl JBa IpPU3HAKA, IO KOTOPBIM
HEO0OXOAMMO cJeNaTh MPaBUIbHBIN BEIOOP, OJHAKO HE BCE YYACTHUKHU OOpaTHIIM Ha
3TO BHUMAaHHUE.

OTpunaTenbHbI pe3yabTaT BHITOIHEHUS 3agaHusi Nel2 CBHAETENBCTBYET O
TOM, YTO DJJIEMEHTBl COJEp)KaHUS Kypca OpPraHMYecKOM XHWMHUHU YCBOEHBI
BBIIIYCKHUKAMH  HECKOJIBKO  XYy)K€, 4YeM DJEMEHThl COAEpKaHMS Kypca
HEOpraHW4yeckol XuMuM. IIpyu BBIMOJIHEHHMH 3TOTrO 3alaHUd SK3aMEHYEMbIM
HEOOXOIUMO ObLJIO MPUMEHUTh 3HAHMS O CBOMCTBaX KOHKPETHBIX BEILECTB,
NpUHAAJIEKAIIMX K Pa3HbIM KJIaccam. DTO O3HAYAET, YTO HEOOXOJMMO YUUTHIBAThH
CBOMCTBa BEUIECTB C TOYKM 3PEHUS HAIUYUSA TOW WM MHOW (DYHKIIMOHAIBHOMN
Ipynnbl WIM CBsI3€d, HE IyTas, HaOpUMep, pEaKklUu TaJOr€HAJIKAaHOB CO
CHUPTOBBIM U BOJHBIM PACTBOPOM HIEJIOYH.

Beinonsss 3aganue Nel4, BBIMYCKHUKHA ITyTaJId PaguKaibl METHII U 3THIL

Kak u B mnpomnuiom roay, 5K3aMeHyemble TIOKa3alu Oojee HHU3KHE
pe3yJbTaThl BBINOJHEHUS 330aHUM C MOPAAKOBBIMM HoMepamu 17, 18, 25.
Onpenenénuple 3arpyAaHeHus BbI3BaM 3anaHus Nel7, Nel8, mnposepstoiue
cOPMHPOBAHHOCTh ~ YMEHUH  KJIAacCU(PUIMPOBATH  XUMHUYECKHE  PEAKIHUH
OpraHMYeCKOM XUMHUU TO pa3JIMYHBIM KIACCU(PUKALMOHHBIM MPUHIIUIIAM, B
KOTOPOM BBIITYCKHUKH, BEPOATHO, HE YUYMUTHIBAIM HEOOPATUMOCTb peakuui
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rOpEHUs.

Boimmonusisi 3amanue Ne25, BBIMYCKHUKM TOKa3ajid clladbleé 3HAHUA 10
IPUMEHEHUIO OPraHUYECKHUX BEIIECTB, YTO FTOBOPUT O HE3HAHUM OOLIUX HAyUYHBIX
IPUHIMIIOB XMMHUYECKOTO MPOU3BOJACTBA, B YACTHOCTH ALETHJIEHA U CIOXHBIX
a(UpoB.

Pe3ynbrathl pemeHus pacu€THBIX 3a/1a4 6a30BOro ypoBHs cioxkHOCTH Ne26,
No27, No28 moka3bIBalOT, 4YTO HEKOTOPBIE IK3aMEHYEMBIE CO CIa00il MOrOTOBKOM
OBJIQJIENIN JIMIIb YMEHUSIMU BBIIOJHATH pPAacu€Thl TeIioBoro 3¢dekra (1o
TEPMOXUMHUUYECKUM ypaBHEHUsIM) — Ne27. A BOT yMEHUSIMH NPHUMEHSTH MMOHATHE
«MaccoBas JI0Js BEIECTBA B PACTBOPE» M YUYUTBHIBATH COOTHOLICHUE BEILECTB,
YYaCTBYIOIIMX B PEAKLUUHU, HEIOCTATOYHO, KaK, HAIPHUMEp, IIPH BBIIOJHECHUN
3amanns Ne28. OTu 0a30Bble yMEHHUS BO B3aWMOCBS3M HEOOXOAMMO TaKXKe
IPUMEHUTH IIPU PEILEHUU 3a/1a4 BBICOKOTO ypOBHs ciI0KHOCTH Ne33, Ne34 B yactu
2.

3agaHusd 4YacTd 2 C  Pa3sBEPHYTBIM OTBETOM HMMEIOT CBOEH IENBIO
mudepeHnanrio Harbosiee MOATOTOBICHHBIX OOYUYaOIIUXCSI U UMEIOT CaMylo
BBICOKYIO JTU(DPEpeHINPYIONTYI0 CIIOCOOHOCTh. BBIMOIHUTH 3aJaHHE BBICOKOTO
YPOBHSL CJIO)KHOCTM HAa MaKCHUMaJIbHBIM Oamin  ynaércs ToJbKO Haubosee
HOJIFOTOBJICHHBIM O0YYaroIIMMCsl, Y KOTOPBIX Hapsay € XOpOUIed XUMHYECKON
MOATOTOBKOM XOpomo c(hopMUpOBaHA MaTeMaTH4ecKas TrpaMoTHOCTh. llpu
pemenun 3amganust Ne34 TpeOGoBajaoCch MPUMEHUTh MEKIIPEIMETHBIE YMEHHUS IO
BBISIBJICHUIO MaTE€MaTUYECKON 3aBHCHMOCTH MEXKIY 3aJaHHBIMU (PU3HUECKUMU
BEIMYMHAMU M COCTABJICHUID MaTeMaTUYECKOTO YpaBHEHUS JUI1 IIOHMCKa
HEU3BECTHOW BEJIMYMHBI.

/InarHocruyeckasi padora

B nensx nmoaroroBku oOydaromMXCs M TEJArorMueckoro cooOIiecTBa K
c/laye TOCyJapCTBEHHON UTOrOBOM aTTecTalluu o 00pa30BaTeNIbHBIM porpaMmam
cpennero obmiero ob6paszoBanusi B IIpumopckom kpae B 2023 romy ®PI'BHY
«DenepanbHbIN WHCTUTYT [Ie1arOrnYeCcKux U3MEPEHUI» IIPOBEII
JMArHOCTHYECKYI0 paboTy MO XWUMHUU Ha TeppuTopuu JlalbHEBOCTOYHOTO
(benepabHOTO OKpyTa.

B Tabnume 3 mpencraBieHbl JaHHBIE 110 KOJIMYECTBY Y4YaCTHHUKOB,
IIpUHAMAaBLIMX y4yactue B JIP.

Ta6nuna 3. KonmmuectBo yyactHukoB [P o xumuu

KomnnuecTtBo yuactaukos EI'D % ot obuiero yncna
1o y4eOHOMY NpeaMETY YYaCTHUKOB B PETHOHE
I'oponckoit okpyr bonsmoit Kamens 16 1,8

ATE




Ha pucynke 3 mnpezacraBieHbl OCHOBHbIE pe3ynbTarhl [P mo xumuu B
ropoackoMm okpyre bonbmoit Kamens. B 2023 rogy B8 OO MyHMIIMNIanuTETa HE

OBLJIO BBITYCKHUKOB, HAOpaBIINX MaKCUMAJIbHBINA Oasl.

100
80

60
37,5
40

0

M He 33a4TeHO M 3a4YTeHOo < 80% oT max

56,25

Pucynoxk 3. OcHoBHbIe pe3ynbTarsl AP o xumuu

Ha pucynke 4 mnpencraBlieHO pacnpeleieHue MEpPBUYHBIX OaloB 1O

MYHHUIUIIAJIUTCTY I10 KOJIMYCCTBY YHAaCTHHUKOB.

3,5

3
3
2,5
2
1,5
1 1
1
0s | |
0
0 1 2 3

1 1

2
| 1 1
8 9

»> I

1 1
5 6

7

10 11 12 13 14 15 16 17

18

PucyHnok 4. Pacnipenenenue nepBUYHbIX 0aIOB IO XUMUU

19 20 21

B Ttabmuue 4 npencraBiieHbl 33JaHUS [0 XWMHHU, B3BEIICHHBIM MPOLIEHT
BBITIOJIHEHNS KOTOPBIX B TOPOJACKOM OKpyre bonpmoit Kamens He mpeononen
MUHUMAJbHYIO TpaHUIly (MPUMEPHBI ypOBEHb BBINOJHEHHUS 3aJaHus 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 BHUJE, TO MHMHUMAJbHBIA TMOPOr BBINOJHEHUS JUIS JIaHHBIX

00BEIMHEHHBIX 3aJaHUI B34T Kak BeICOKHUI — 10%.

Tabnuua 4. 3aganust 10 XMMHUHU, TTO KOTOPBIM BBITYCKHUKHU

HC MPCOO0JICIN MUHHMMaJIbHBIN mopor

® =
= 2 = =
= =2 =
« 2R EE Kon
= - = IIpoBepsiemMble 3J1eMEHTHI COEPKAHNS/YMEHUS KT
s| 88% K3C
] 2]
2”3
Yacrs 1
CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB MIEPBBIX 111 1.2.1,
1 b YeTBIPEX NEPHOMOB: S-, P- ¥ d-DJIEMEHTEI. 23.1
OnekrpoHHas KoHurypamums aroMa. OCHOBHOE U BO30YKIEHHOE
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Ne 3ananusa

Yposensn
CJI0KHOCTH

3aJaHusA

IIpoBepsieMble 31eMeHThI CO/IePKAHUS/YMEHHS

Kon
K9C

KT

COCTOsJHHUA aTOMOB

3aKOHOMEPHOCTH N3MEHEHHS XUMHYECKUX CBOHCTB 3JIEMEHTOB U HX
COECIUHEHU 10 MEPHOAAM H IPyTIIaM.

Ob6mas xapakrepructaka MeTamuioB IA—IIIA rpymm B cBsi3U ¢ uX
oJIokeHHeM B [leproandecKkoil CHCTEME XMMUYECKHX IIEMEHTOB
J.11. MenzeneeBa 1 0COOEHHOCTAMHU CTPOEHUS UX aTOMOB.
XapakTepucTHKa IePeXOIHBIX TEMEHTOB — ME/IH, LINHKA, XpoMa,
xKeJe3a — 0 UX MosiokeHuto B [leproandeckoil cucteMe XUMHYECKUX
anemenToB /JI.11. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUS UX aTOMOB.
OO0mas xapaktepuctika HemeTauioB [VA—VIIA rpymmn B cBsi3u ¢ ux
nojsioxkeHueM B [leproandeckoit cucteMe XMMUYECKHUX IEMEHTOB
JI.W. MenpaeneeBa 1 0COOCHHOCTSIMH CTPOSHHS X aTOMOB

1.2.1,
1.2.2,
1.2.3,
1.24

1.2.3,
24.1,
23.1

9HeKTpOOTpI/IL[aTCIIBHOCTL. CTeneHb OKUCICHUS W BAJICHTHOCTD
XUMHNYCCKHUX 3JICMCHTOB

1.3.2

1.1.1,
2.2.1

KoBanenTHas xuMuieckas CBsi3b, €€ pa3HOBUIHOCTH M MEXaHU3MBI
oOpazoBanust. XapaKTEpPUCTUKH KOBAJICHTHOH CBA3H (MOIAPHOCTD U
sHeprus cBsi3u). MloHHas cBs3b. MeTaumdeckas cBsi3b. BomoponHas
CBS3b.

BemectBa MONEKyIIpHOrO M HEMOIEKYISPHOTO CTpOEHUs. Tun
KPHUCTAJUTHYECKOH peméTKy. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHHUS

1.3.1,
133

2.2.2,
2.4.2,
24.3

Teopus cTpOeHHs OPTraHUUYECKUX COETMHEHHIM: TOMOJIOTHS U U30MEepus
(cTpykTypHas ¥ MpocTpaHCTBeHHas ). B3anMHOE BIMsSIHUE aTOMOB B
MOJIEKYaXx.

Tumel cBsi3eii B MOJICKYJIaX OPraHMYECKHUX BEIISCTB. | nOpuan3aius
ATOMHBIX opOHuTaiel yriiepona. Pagukan. @ yHKIHOHATBHAS TPYIIIIA

3.1,32

1.2.1,
2.2.2,
2.2.3,
2.2.7

XapakTepHbIe XUMIYECKHE CBOMCTBA YIIICBOAOPOAOB: alIKaHOB,
[UKJI0aJIKAHOB, AJIKCHOB, TUECHOB, AIKHHOB, apOMAaTHYECKUX YIIICBOIO-
pozoB (6eH3051a ¥ TOMOJIOTOB OEH30J1a, CTUPOIIA).

OCHOBHBIE CTIOCOOHI MOTyYEHHS YTIEBOAOPOAOB (B JabOpaTopun).
XapakTepHble XUMHYECKHE CBOMCTBA MPEACIIBHBIX OJJHOATOMHBIX U
MHOTO0AaTOMHBIX CIIHPTOB, (h)eHONA.

XapaxTepHble XUMUYECKHE CBOWCTBA aJIbJIETH/IOB, TIPEIENIbHBIX
KapOOHOBBIX KUCJIOT, CII0KHBIX 3(DUPOB.

OCHOBHBIE CIIOCOOBI TTOJIYYEHHUS KHCIOPOICOACPKALIMX OPraHUIECKUX
coenHeHui (B mabopaTtopun)

3.4, 3.5,
3.6,4.1.7,
418

1.3.4,
2.3.4,
2.4.4,
25.1

XapakTepHble XUMUYECKHUE CBOMCTBA a30TCOACPKAIINX OPTaHUUECKUX
COEQUHEHNI: AMUHOB 1 aMHUHOKHUCIIOT. BaskHeIne crocoOn!
MOJIy4YeHHUs aMUHOB U1 aMUHOKHUCIIOT.

Buomorndeckn BakHBIC BEIIECTBA: KHUPHI, YTIIEBOIBI (MOHOCAXAPHIH,
JIFICaxapuIbl, IOJIMCAXAPHIEI), OSKH

3.7,3.8

234

XapakTepHble XUMHYECKHE CBOMCTBA YIIICBOAOPOJIOB: AJIKAHOB,
LIMKJIOAJIKAHOB, AJIKEHOB, INCHOB, AIKWHOB, apDOMATHYECKUX
YTIEBOIOPOAOB (OSH30Ia M TOMOJIOTOB O€H3071a, CTHPOJIA).
Baxneiimme crioco0BI TOXyYeHUs YTICBOAOPOAOB. MIOHHEIH (TIpaBHIIO
B.B. MapkoBHHKOBA) U paUKaIbHBIE MEXaHU3MBI PEaKIUi

B OPraHUYECKON XUMHH

34,417

2.3.4,
24.4

10

XapakTepHble XUMUYECKHE CBOWCTBA MPEIEIbHBIX OJJHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, PEHOIA, aTbIETHI0B, KAPOOHOBBIX KHUCIIOT,
CIOXHBIX 3QupoB. BakHelme crnocoObl MOITyIeHUs
KHCIIOPOJICOACPKANUX OPTaHUIECKUX COCTMHEHUI

3.5, 3.6,
418

234

YacTtb 2

YcraHoBIICHHE MOJICKYJISIPHOM M CTPYKTYpPHOH (hopMyJ1 BelecTBa

4.3.7

2.5.2




Ha pucynke 5 mnpencraBieHel naHHble 10 3amaHusiM (%), ypoBeHb
BBIIIOJIHEHNS KOTOPBIX HE MPEOJOJIEN]l MUHHUMAIbHBIM nopor. KpacHou nuHuen
OTPaXEH MHMHHMMAJIBHBIN MOPOT BBINOJHEHUS I KaXZOTO0 YPOBHS CIIOXKHOCTH:

0a3oBbIii — 60%, moBeIIIeHHBIN — 40%, BEIcOKHI — 10%.

100

90
% 80
S 70
s 60
e 50
I 40
[aa]
= 30
G:Jr 20
8_ 10
[ 0

1 2
M ba3oBbii 50,00 37,00

NOBbIWEHHbIN

BbICOKNI

3 4 6 8

43,00 31,00 25,00 18,00

Homepa 3agaHnit

7 9 10 13

23,60 17,00 28,00

2,00

Pucynok 5. 3aganusi, 10 KOTOPbIM YYaCTHUKHU HE MPEOAOIIENH

MUHUMAaJIbHBIN Imopor

AHanu3 pe3ynbTaToOB YYACTHUKOB W TUIIOB 3aJJaHUH, TIOMMABIINX B TIEPEUYCHD
(Tabu. 4, puc. 5), mokasaj, 4To, y4aCTHUKH HE IIPEOJI0JICITN MUHUMAIBHBIN TTOPOT B
10 u3 13 3amanuii JIP. Hwke B Tabnuiie 5 mpeacTaBieH coaepiKaTelbHbIN aHAIN3

3aganun J[P.

Ta6nuna 5. CoaeprkareybHbI aHAIU3 BBITIOTHEHU 3aanuii [P mo xumuu

Kparkas xapakrepucTuka
3agaHus

OcHOBHbIE 3aTPyIHEHUS
yyacTHukoB JIP

Bo3moxkHbIe IPUYHHBI
3aTpyaHeHuil

UHGOPpMAYUSL NO KAAHCOOMY 3A0AHUIO C KPAMKUM

omeemom

3ananue 1. [lanHoe 3amaHue
TpeOyeT 3HAHUI O CTPOCHUH aTOMa.

[Ipy BBITIONHEHWH B3TOTO 3aJaHHs
9K3aMEHyeMble He YWIH, 4YTO B
3amaHud  ObUT 3aJaH BONPOC O
KaTHOHAX, & HE O JIEMEHTE.

[IyraroT nousTUs

3aganme 2.  3aKOHOMEPHOCTH
U3MEHEHHUS XUMHYECKHUX CBOWCTB
3JIEMEHTOB M HUX COCIUHEHHUM TI0
NEpPUOoJaM U rpymmnaM.

VYuamuecs pacrnoJiarajiy 3JIEMEHTbI
HEC B MNOPAAKE YMCHBUICHHA, a4 B
HOPSAJIKE YBEJIUYEHUS CBOWCTB.

HeBHuMarensHOCTb Ipu
IPOYTEHUH 3aJ1aHUS

3aganme 3. 3amanue Tpebyer
3HAaHUM O CTENEHSX OKHCICHUS
9JIEMEHTOB, ONpEJCICHHE HX 110
tabumue MeHpeneesa.

IIpu BeImMONHEHHMH 3amaHus 3
HEKOTOpbIE Y4alllMecs HCIbITaIH
TPYAHOCTH  TPH  BBINOJHCHUH

MAaTCMAaTHYICCKUX PACUYCTOB

Cra0ble BEIYUCIUTENLHBIE HABLIKH

3ananue 4. 3agaHue HaNpPaBJICHO
Ha 3HAaHHE TUIIOB XHMHYECKHUX

HpI/I BBIIIOJTHCHHUH 3aJlaHUs MHOTI'MC
yuyamuecs HC yain

HeBHMMAaTEIEHOCTD npu
MMPOYTCHUU 3aJaHU

HU30MEPHI B OPraHUYECKONH XUMUHU.

cBsizel u KPUCTAJUTUYECKUX | JTBOWCTBCHHOCTH JaHHOTO BOIIPOCA.
pemeTox U, COOTBETCTBEHHO, BBHIOHWpAITU
BCIICCTBA, Y4YuThIBast TOJIBKO
PEUICTKY WJIK TOJIBKO THII CBA3H.
3ananme 6. 3aganme HampaBieHo | [Ipw BemonHeHun 3amaHust He | Cnabele mpenMetHeie YVYJl, He
Ha 3HAHME TOHATHH TOMOJIOTH U yuiiu, qTOo ApOMAaTHYCCKUE OTpa6OTaHI)I DJICMCHTBI

AJIBACTHUABI  ABJIAIOTCA OTIACIBHBIM
TOMOJIOTHYCCKUM  pAJIOM W HE
SIBJITFOTCA MPECACTABUTCIIAMUA

COJIEp>KaHUsl: TOMOJIOTH U U30MEPbI
B OPTaHUYECKOM XUMHUH.
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Kpartkas xapakrepucTuka OcCHOBHBIE 3aTPYy/IHEHUS Bo3MoskHBIE NPUYNHBI
3ajaHus y4acTHUKOB /[P 3aTpyAHeHU
MPEJICIbHBIX AJIBJCTHIOB.

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

Ha CpaBHCHHE CBOWCTB | CBOWCTB OpPraHUYECKHUX | OPraHMYCCKUX COCIUHCHHM.

YTIEBOIOPOOB U | COeTUHEHHI.

KHCJIOPOJICOICPIKAIIUX

OpPraHUYECKHUX COCTUHCHHUH.

3aganne 8. HanpasieHno Ha 3Hanue | HepepHo — mpumenwnn — 3HaHus | [Ipy BBIONHEHHHM 3TOTO 3ajaHUS

CBOWCTB aMUHOB. CBOMCTB a30TCOMEPKAIINX | BBITYCKHUKH MoKa3ajiu

OpraHUYECKUX COCIUHEHUM. HEIOCTAaTOYHOE 3HAHHE CBOWCTB

a30TCO/CPKAIMNX  OPTAaHWYECKHUX
COEIMHEHUH.

3aganme 9. 3agmanme TpeOyer | OmmOkn JOITYIIICHBI B | DK3aMECHYyEMEIe HELOCTATOYHO

3HaHHE CBOWCTB BCEX KIACCOB | MPEBPAIICHUH OIHUX XHMHUYECKHX | 3HAIOT CBOWCTBA apOMaTHYECKHX

YTIEBOAOPOIOB. BEIIECTB B IPYyTHE. YTIICBOIOPOIOB, a TAK)KE YCIOBHUS
MPOBEICHUS HEKOTOPBIX
XMMUYCCKHUX PCaKIH.

3aganme 10. 3aganue HampasiaeHo | OmuOku JIOTTYIIICHBI B | Hemocrarounoe 3HaHHE CBOICTB

Ha npOBepKy 3HaHHﬁ XUMHUYCCKUX HpeBpaIlIeHI/II/I OJHUX XHUMHUUYCCKUX CHI/IpTOB nu Kap6OHOBI)IX KHUCJIOT, a

CBOWCTB KHCIIOPOJICOICPIKAIUX | BEIIECTB B ApYyTHUe. TaKkKe HE YyYId HalpaBICHUC

OpI‘aHI/I‘IeCKI/IX COC}II/IHCHI/Iﬁ. peaKHI/II/I B 3aBUCUMOCTHU oT
KaTajau3aTopa.

UHpOPMAYUSL NO KAICOOMY 3A0AHUIO C PA3ZBEPHYMBIM OMNEEMOM

3aganme 13. PacuerHas 3agaua Ha | OmmoOKu JIOTTYIIEHbI InpH | YUEHUKHU [MOKA3aJIU HETOCTATOYHbIE

BEIBOJ (OPMYJIBI OpPTraHWYECKOTO | BBIMOJHEHWW PACUYETOB IO JaHHBIM | 3HAHUS 110 BBITOJHEHHUIO PAcUETOB

COCIUHCHUS 1o MPOAYKTaM | 3a/1ayu. M0 JaHHBIM 3aJadd, HEyMEHHUE

TOPCHUSL. COCTaBIATh CTPYKTYPHYIO (POPMYITY
10 BBIBEJICHHOE MOJICKYJISIPHOM.

BbiBoJBI M pekoMeHaALMT

AHanu3 MaTepua’goB IPOBENCHMS OLEHOYHBIX MPOLENyp IOKa3al
NEpPEUYCHb DJIEMEHTOB COJIEpKaHUs / YMEHHMM U BHUJIOB JIEATEIbHOCTH, YCBOCHHE
KOTOPBIX BCEMU IIKOJIbHUKAMU PETUOHA B LIEJIOM MOYXHO CUUTATh JOCTATOUYHBIM:

1. HaspiBaThb  u3yuYeHHBIE  BENIECTBA IO  TPUBHAIBHOM WU
MEXIYHAPOAHOW HOMEHKJIIATYPE.

2. Ompenenars/kKnaccuPUIUPOBATh: BAJCHTHOCTh, CTEMEHb OKHUCJICHUS
XUMHYECKHUX 3JIEMEHTOB, 3apsA/bl MOHOB, XapakTep CpeAbl BOAHBIX PacTBOPOB
BEILIECTB; OKHMCJIUTEIb M BOCCTAHOBHUTEJb;, NPUHAMICKHOCTh BEIIECTB K
Pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX U OPTraHUYECKUX COETMHEHUH.

3. XapakTepuszoBaTh: S-, P- W d-2JIEMEHTHl 1O WX TOJOXKCHUIO B
[lepuonnueckont cucreme .M. MenaeneeBa; CymHOCTh H3YYEHHBIX BHUJOB
XUMUYECKUX PEAKIUI: AJIEKTPOIUTHUYECKOMN AUCCOLMAIMU, HOHHOTO 0OMeHa.

4. TIpoBOOUTH BBIYUCIIEHHUS M0 TEPMOXUMHUUYECKUM YPABHEHUSIM.

5. OOyuaromuecss TOHUMAIOT CMBICI TAaKWX BaXKHEHIIUX TMOHSITHN, Kak
TUJPOJIU3 U BJIEKTPOIU3 (BBIICISIIOT UX XapaKTepHbIE TPU3HAKH).

AHanu3 MarepuasoB MPOBEACHUS OLICHOYHBIX MPOLEAYp MOKa3ajl NEepeyeHb
AJIIEMEHTOB COJAEpKaHWsA / YMEHUH W BHUJIOB AESTENBHOCTHU, YCBOCHHE KOTOPbIX
BCEMU IIKOJIbHUKAMU PETHOHA, IIKOJIbHUKAMU C Pa3HbIM YPOBHEM IOJrOTOBKHU
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HEJb3 CYUTATh JOCTATOUYHbBIM:

1. Ha3piBaThb BHUJI XHUMHUYECKHX CBSI3€d B COEJUHEHUSIX U THUI
KPUCTAJUIMYECKON PEIMIETKU; MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ, TOMOJIOTH
U U30MEPHI.

2. KmaccupunupoBaTb XUMHUYECKHE pEAaKIUM B HEOPraHUYECKOW W
OpraHUYeCcKOW XUMHH (10 BCEM M3BECTHBIM KJIACCU(DUKAIIMOHHBIM MTPU3HAKAM).

3. XapakTepu3oBaTh 00IIHE XUMHUUYECKUE CBOMCTBA MPOCTHIX BEUIECTB —
METAJJIOB U HEMETAJJIOB; OOIlMe XMMHUUYECKHUE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCUHEHUHN, CBOICTBA OTACIBHBIX MPEACTABUTEIEH OSTHUX
KJIaCCOB; CTPOCHHE W XUMHUYECKHUE CBOWCTBAa W3YYECHHBIX OPTraHUYECKUX
COCIMHEHNM.

4. OOBACHATH 3aBUCUMOCTh CBOWCTB XUMHYECKHUX DJJIEMEHTOB U UX
COCMHEHWM OT MNOoJOoXKeHus odieMeHTa B llepmommueckoun cucreme JI.U.
MenpaeneeBa; mnpupoay  XUMHUYECKOW  CBA3U  (MOHHOM, KOBAJICHTHOM,
METaJIMYECKOM, BOJOPOJIHOMN); 3aBUCUMOCTb CBOWCTB HEOPTAHUYECKUX H
OpPraHUYECKUX BEHIECTB OT HUX COCTaBa U CTPOCHUS; BIUSHUE PAZIUYHBIX
(GbakTOpOB Ha CKOPOCTh XMMUUYECKOW pEaKkIMM U Ha CMEIICHHE XUMUYECKOTO
paBHOBECHS.

5. [lnanupoBaTh/IPOBOIUTH HKCIEPUMEHT o MOJTYYEHHUIO U
pacIliO3HaBaHUIO BAXXHEUIIMX HEOPraHWYECKUX M OPraHMYECKUX COCIUHEHUHN C
y4€TOM TPUOOPETEHHBIX 3HAHUU O MpaBMiIax 0€30MacHO paboThHI ¢ BEIIECTBAMU B
1a060paTOpuu U B OBITY; BEIYUCICHUS 110 XUMHUECKUM (HOpMyiaM U YpaBHEHUSIM.

Ha ocHOBe BBISBICHHBIX TUMUYHBIX 3aTPyAHEHUH U OMIMOOK OBLIN
chOpMyYIUPOBAHBI CIEAYIONINE AJPECHBIC PEKOMEHIAIINH.

PexkomMeHaanuu 10 COBEPHICHCTBOBAHUIO MNPENOJABAHUS XMMHM /JIsl BcCex
o0yJarmmnxcs

a) YuurejasaM, METOANYECKUM O00beIMHEHUAM YUHTEICH

[{enenanpaBnennas paboTa Mo GOPMUPOBAHUIO YMEHUN:

- BBIACIATH B YCIIOBUU 3aaHUs INIABHOE,

- YCTaHaBJIMBATh MPUYMHHO-CIECICTBEHHBIE CBA3U MEXIY OTIAEIbHBIMU
AJIEMEHTaMU COJIepKaHus, B OCOOCHHOCTH B3aUMOCBSA3b COCTaBa, CTPOCHUS U
CBOMCTB BCIICCTB;

- BHUMATEJIbHO aHAJM3UPOBATh YCJIOBHUS 33JaHUsI U BHIOMPATh aJE€KBATHYIO
IIOCJIEN0BATEIBLHOCTD JCHCTBUM.

OTu yMeHus (GOpMHUPYIOTCS CUCTEMaTHYECKH Ha MPOTSHXKEHUH BCETO IMKIIA
OOy4eHHMs] XUMHUHU MTPAKTUYECKHU HA KaXJIOM YpOKE.

OpHolt 13 BaxHENIINX GYHKIUN y4uTeNs Ha HAa4aJbHOM 3Tarlie MOATOTOBKH
SBJIIETCSI PA3bICHEHHE OOYYaIoIMMCS MPUHIUIIOB 0TOOpa W moctpoeHuss KUM.
JIns mpaBUIBHOTO TOHUMAHMUS TPEOOBAHMM, TPEIBABISIEMBIX K YPOBHIO
IIOATOTOBKHU BBIITYCKHUKOB I10 XMMHH, YYUTEIb JOJDKEH HE TOJBKO UMETh YETKHE
MPEACTABICHUS O MNpUMEpax 3aJaHHl, BKIIOUYEHHBIX B JAEMOHCTPAUMOHHBIN
BApUAHT TEKYLIEro rojaa, HO U ObITh 3HAKOM C COJEp)KaHUEM KoAuduKaTropa U

11



cnenudukarmun KUM EI'D mo xumuu, BakHEWIIEH COCTaBJISIONICH KOTOPOM
SBJIIETCSI OOOOIIEHHBIN IJIaH YK3aMEHAIIMOHHOTO BapuaHTa. VIMEHHO He3HaHWe
coJlepKaHUe JaHHOTO JIOKYMEHTa SBIISIETCSA OJHHMM W3 OCHOBHBIX (DaKTOPOB,
MEIIAOMINX TMOJHOLEHHOMY IUIAHMPOBAHUIO MPOLECCa MOATOTOBKHA K 3K3aMEHY
KaKk JJIg y4uTens, Tak W 1 oOydaromuxcsa. Pesymaprater EI'D 2023 T
MPOJIEMOHCTPUPOBATIN MPOOJIEMbI B TMOJTOTOBKE BBIITYCKHUKOB, O0YCIOBJICHHbBIC
MAaKCHUMaJIbHOW OPUEHTALMEN MHOTMX W3 HHUX JIMIIb HA DJIEMEHTHI COACPkKAHUS U
YMEHHUS, KOHTPOJIb KOTOPBIX MPEIyCMOTPEH 3aJaHUSMH JAEMOHCTPALMOHHOIO
BapuaHTa. llokazarenbHO, YTO JJIsl MPABMIBHOTO MOHUMAHUS HA3HAYEHUSI ATOTO
JOKyMEHTa ©KEroJlHO B HEro BKJIOYaeTcs ciuemyromas ¢pasza: «llpu
O03HAKOMJIEHUU C JIEMOHCTPALMOHHBIM BAPUAHTOM KOHTPOJIBHBIX HU3MEPUTEIbHBIX
MarepuanioB EI'D crienyeT uMeTh B BHUIY, UTO 3aJaHusl, BKIIOUEHHBIE B HEro, HE
OXBaTBIBAIOT BCEX OJJIEMEHTOB COJIEP)KaHUS, KOTOpbIE OYIyT MPOBEPATHCS C
nomo1bto BapuantoB KM B 2023 r.»

OOy4yast IIKOJBLHUKOB TMpuUeMaM pabdOThl C pPa3IUYHBIMU  TUIIAMHU
KOHTPOJIUPYIOMUX 3aJaHuil (C KpaTKUM OTBETOM W Pa3BEPHYTHIM OTBETOM),
HEOOXOJIMMO 100MBAaThCS MOHUMAHUS TOTO, YTO YCIICIIHOE BBITIOJIHEHUE JIHOOOTO
3aJlaHdsl HEBO3MOXKHO 0€3 TIIATEeIhbHOTO aHajin3a ero YCJIOBUS U BbIOOpa
aZICKBaTHOM IIOCIICIOBATEIBHOCTH ACUCTBUM. Ha KaxoMm 3Tare moATrOTOBKHU 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 mpenjarath Y4YEHUKY
TOTOBBIM QJITOPUTM, a TPUBETCTBOBATH COOCTBEHHYIO MOMCKOBYIO NIEATEIBHOCTH
y4amerocs, MNOOMIPSITh HECTAHAAPTHBIE TMOAXOJAbl W HWHTEPECHBIE MBICIH.
OAHOBPEMEHHO Ba)KHBIM CTAaHOBUTCS (OPMUPOBAHHE Yy OOYyYaIOUTUXCS YMEHHSI
palMOHAIBHO MCIIOJB30BaTh BPEMS 4YEpPE3 TPECHUPOBKU B PEKUME PEaTbHOIO
BPEMEHHU, OTBEJCHHOTO Ha BBIMOJHEHUE pPaOOThl € OOJIBIIMM KOJIUYECTBOM
3a/TaHUH, KaKOBOH U SIBIIIETCS DK3aMeHaImoHHas padora EI'D.

3agaHus 4dactu | sk3ameHanmoHHbIX BapuaHTOB EI'D mo xummm 2023 r.
CTaJIM TpoAoLKeHHeM mpeoOpa3zoBanuii B KUM, npeanpuHsAThIX B MOCIEIHHUE
rojJbl ¥ HAMNPABICHHBIX HA PEANU3ALUI0 CHUCTEMHO-ACSATEIBHOCTHOIO MMOJIXO0MA.
NMeHHO OH JOJKEH OMpEeaeaTh METOAO0JIOTHIO MPETOIaBaHNs XMMHUU B IIKOJIE HA
coBpeMeHHOM d3T1arne. He MmeHee 3HaunMbIM acriekToM npu pazpadotke KM craio
YCUJICHWE BHUMAaHUS KOHTPOJIIO CPOPMHUPOBAHHOCTH METANPEAMETHBIX YMEHUH,
3HAaHUW U yMEHUH, (GOPMHUPYEMBIX B paMKaX XUMHUYECKOTO IKCIIEPUMEHTA.

VYka3aHHble HamnpasieHus cosepuieHcTBoBaHus KM meperuieratorces u ¢
dbopMUpPOBAHUEM JJIEMEHTOB (DYHKIIMOHAIBHOM T'PaMOTHOCTH: YHTATEJIbCKOM,
MAaTEMATUYECKON U €CTECTBEHHOHAYYHOM.

BaxHoe mecTo B mpenojaBaHMM XHMMHUHU JIOJDKHBI 3aHUMaTh 3aJadyd Ha
pacdeT Macchl BEIIECTBA WU 00BEMa Tra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
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Macce Wi 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMHU BEUIECTB, TaK KaK 3TO
TPAOULIMOHHBIA THUII PACYETOB, KOTOPBIM BXOAUT B IIPOrpaMMy II0 XUMHUU
OCHOBHOH IIKOJIBI, a TAKXKE 3a/1a4y, IPEAyCMaTPUBAOIINAE PACYET MAaCCOBON WM
O00BEMHON JOJM BBIXOAA MPOJYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO WIIH
MaccOBOM J0JH (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.

Ba)xHO Hay4uTh JeTel NMPaBWIBHO AaBaThb OTBETHI HA pacyETHBIE 3a7ayH,
KOTOpBI€ JIOJDKHBI OBITh TPEACTAaBICHbl B BHJE UWCIOBBIX 3HAYCHHH C
OIIPE/IENICHHON CTENEHBI0 TOYHOCTU OKpYIiieHHs. OmuOKY B OTBETAX TAKUX 3a/1ad
CBUJCTEILCTBYIOT HE TOJBKO O Jedunurax B CHOPMUPOBAHHOCTH HIIEMEHTOB
MaTEeMaTHYeCKON TPaMOTHOCTH, HO M O HEJAOCTATOYHOW C(HOPMHPOBAHHOCTHU
PETYJISATUBHBIX YHUBEPCAIBbHBIX YYE€OHBIX JCHCTBUII — YyMEHUH CleI0BaTh
MHCTPYKIUSAM, ONPEAENSITh NOPAIOK ACHCTBUM, padOTaTh MO IJIaHYy.

HeoOxomumo ¢opmupoBaTh 0a30Bble MAaTeMaTUYECKUE M 3JIEMEHTApHBIC
XUMHUYECKUe 3HaHus. Peub maer o0 ymeHusx paborarh ¢ kodpuuMEHTaMu U
IPOBOAUTH MPOCTEMIINE apUPMETUUECKUE PACUETHI.

Jlis BOCIIOJIHEHUSI MPOOENOB MO HEKOTOPBIM TEMaM, KOTOPbIE PETYISPHO
BBI3BIBAIOT 3aTPYJHEHUS y O0Y4YaIOIMUXCA U YYaCTHUKOB 3K3aMeHa, Mpejiaraercs
IIPOBECTHU CIIEAYIOLINE MEPOIIPUSATHS:

1. OpranusoBaTh U npoBecTd «CeMHHAp BHUMATEIBHOTO YTEHUSD (B OUYHOM
WIM B JUCTaHIMOHHOM (opmare). Ilenpro Takoro ceMuHapa OyJIeT Kak
BOCIIOJIHEHHE  HEKOTOpPhIX NPEIMETHbIX JACPUUUTOB, TaK U  Ppa3BUTHUE
ONPENEIIEHHBIX METaNpeIMETHBIX yMeHUN. CeMuHap MOXHO OpPraHU30BaTh Kak
COPEBHOBAHHE KOMaHJ, KOTOPBIM TPEOYeTCS BBINOJIHUTH CIEIYIOLUIUE 3a1aHUS:
BBIOpATh OIpPEACIEHHBIE XUMUYECKHE DJEMEHThI, HMEIOIIUME T€ WM HHbIE
OCOOCHHOCTH CTPOEHHUS aTOMOB; PEUINTh KOMOMHUPOBAHHYIO PACUETHYIO 3aJauy;
YCTaHOBUTBH MOJIEKYJISIPHYIO M CTPYKTYPHYIO (DOpPMYITy OpraHHMYECKOro BEIIEeCTBa.
DopMyIMPOBKH 33aHUN COCTABIISIFOTCS TAKUM 00pa3oM, UTO BEPHOE BBIIIOJHEHUE
3aJaHuil ToTpeOyeT BBICOKOM KOHIEHTpAllMM BHUMAHUS K TEKCTY 3aJlaHusl,
VCIIOJIb30BaHUs TEXHOJIOTUHA KPUTUYECKOTIO MBIIIJICHUS.

2. Opranu3oBaTh M TPOBECTH LUKJI BEOMHApOB JMJii BOCIOJHEHUS
npeaMeTHbix gepunutoB. K yyacTMio B MOATrOTOBKE BEOMHApOB MPUBIICYD
yuuTened XUMHH 00pa30BaTENIbHBIX YUPEXKACHUH, BBITYCKHUKH KOTOPBIX HUMEIOT
BbICOKME pe3ynbTarhl EI'D mo xumun. Temarnka 3THMX BEOMHApPOB BKJIIOYAET
BOIIPOCHI, KOTOPBIE PETYJAPHO BBI3BIBAIOT 3aTPYJHEHUS Yy ydacTHUKOB EI'D,
HanpuMmep: «OnpeaensieM THI XUMHAYECKOW CBSI3M M THUIl KPUCTAIUIMYECKOU
PEETKN BELIECTBY», «BakHeWIIne XMMHAYECKHME TIPOU3BOJCTBA B KypCce XUMHM,
«IKCTIEpUMEHTANIbHOE pEelIeHUE 3a7a4 Ha MACHTHU(PUKALMIO BEllecTBy», «Pemaem
pacuéTHyio 3a7audy», «AMQOTEepHbIE OKCUABI U TUIPOKCHUIBI, UX B3aUMOCBS3b C
JPYTUMU BELIECTBAMMY, «AMUHBI 1 aMUHOKHUCIIOTBD».

3. IIpoBectn guarHoCTHYECKyl0 pabOTy, BKIIOUAIOLIYIO 3aJaHus IO
oprannveckoit xumuu B popmare nepsoit yactu KM EI'D mo xumun.

4. PekoMeHIOBaTh  yYUTENSIM XUMUM  OPOWTH  KypChl  MOBBILIEHUS
kBaymdukanuu B Teuenue 2023-2024 yuebHOTrO rosa.
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0) MyHHMUIHMIIAJILHBIM OPraHaM ynpaBJieHusi 00pa3oBaHUeM

- MPOBOAUTH MOHUTOPUHI YPOBHS YCBOEHHUS IJIIEMEHTOB COAEPKaHUS Ha
BCEX 3Talax U3y4YEeHUs] XUMHUHU;

- OPTraHU30BaTh MEKIIKOJbHBIC 3aHATHS I yYalUXCAd MO MOATOTOBKE K
roCyJapCTBEHHON UTOroBoM artectanuu. [Ipu 3ToM HEOOXOAMMO UCMHOJIB30BAThH
3aJlaHusl, KOTOPbIE COOTBETCTBYIOT KoAHpuKaTopy U cnenupukanuu EI'D;

- TPOBECTU KYpCHI MOBBIIICHUS KBATU(PUKAIMHU IS YIUTENEH, ydamuecs
KOTOPBIX MOKa3ajau HU3KUi pesynbraTt EI'D;

- OpraHu3oBaTh OOYYarOIIME CEMUHAPBI MO OOMEHY ONBITOM MEXAY
mejaroraMu ¢ OONBIIMM  CTaXkeM, oOydaromuecss KOTOPBIX MOKa3bIBAIOT
CTaOMJIBHO BBICOKHE PE3YJIbTAThl U MOJIOABIMU YUUTEISIMH;

- OpraHU30BaTh OOMEH OIBITOM MEXAY IIKOJIaMHU, O0YYarOIIHECs KOTOPBIX
NOKa3bIBalOT BBICOKUH pe3ynbpTar, 1 OO, UCHBITHIBAIOUIMMH 3aTPyIHEHUS B
peanuzanuu o0pa3oBaTEIbHON IPOrpaMMBbl;

- npu noaroropke k EI'D mo xumum cienyer yduThIBaTh, YTO W3YYEHHE
CUCTEMATUYECKOTO Kypca XUMHUU B 00beMe 1-2 YacoB OpHEHTHPOBAHO Ha
YCBOEHUE MaTepHajla UMEHHO Ha 0a30BOM ypOBHE, YTO B HAMOOJbIIEH CTENEHU
MO3BOJISIET YCIIEUIHO CIPABUTHCS C 33JaHUSMU 0A30BOrO YPOBHS U HEKOTOPBIMH
3aJJaHASIMU  TIOBBILIEHHOTO YPOBHSI CJHOKHOCTH. (OCBOEHHME MaTepuaia Ha
npoQUIBHOM YPOBHE MPEAYyCMATPUBAET MHOW Auamna3oH y4eOHbIX YacoB (5—7
4acoB B HENEII0) W/WiIN OONBIIYI0O CAMOCTOSTENBHYIO MMOJTOTOBUTEIBHYIO pabOTy
CTapIIEKJIIACCHUKOB MOJI PyKOBOJCTBOM I€Aarora.

Pexomenaauuu mo opraHusauuu auddepeHuMpoBaHHOIO 00y4YeHHS] XUMHHU
o0yyaromuxcs ¢ pa3HbIMHM YPOBHSAAMH NPEAMETHON NOATOTOBKH

a) YuureasaM, METOAUYECKUM 00beAUHCHUSM YUHUTe el

[lepBpiM  marom  opraHuzanuu AU depeHuupoBaHHOTO  O0y4YeHUs
HIKOJIbHUKOB C Pa3HbIMH YpPOBHSIMU MOJTOTOBKM MO XHMHUHU OyAeT pas3ziesieHue
oOy4Jaronmxcs, KOTopble IMJIAHUPYIOT caaBaTh EI'D, Ha 1Be rpynmbl: T€X, KTO
JTABHO TOTOBHUTCS K DK3aMEHY U MMEET BBICOKAN YPOBEHb OCBOCHMS XMMHH, U TEX,
KTO Hayajl TOTOBUTHCS K K3aMEHY B TEKYILEM y4eOHOM rojay U UMEeT HE CTOJb
BBICOKMH ypOBEHb. Y OJHOHM W y JApPYyrod TpyIIbl AOKHBI OBITh pa3HbIE
nporpaMMbl  oOyueHus. [Ins mepBod rpynmbel B NporpaMMmy IMOATOTOBKH
HEOOXOJMMO BKJIIOYATh pEIIEHHE PACUETHBIX 3aJlad IOBBIIICHHON CJIO0KHOCTH,
3a/layd Ha YCTaHOBJIEHHE (POPMYJ OpPraHMYECKUX BEIIECTB (MOJIEKYJSPHBIX M
CTPYKTYPHBIX), BBIITOJIHEHHE LIETIOYEK NPEBPAILECHUNA BemecTs. Llenbro ocBoeHMs
Kypca BTOpOW TpyNIoOH SIBISETCS YBEPEHHOE BJajJeHHE 0a30BbIMH HAaBBIKAMHU,
HEOOXOAMMBIMU JJIA CAAYM 3K3aMeHa, 3HaHHE KJacCU(PUKAUA U HOMEHKIIATYpPbl
BEILECTB, YBEPEHHOE BJIAJICHUE BAXHEHIIMMHU MOHATHSAMU XUMHUHU. 3aBEPIUIUTh
Takyto noArotoBky B 2023-2024 y4yeOHOM roy PEKOMEHIYEM JBYXYpPOBHEBOMU
TPEHUPOBOYHO-TUATHOCTUYECKON paboToii B popmare EI'D.

[lepBag rpymnma. DTO 3K3aMEHyEMbl€, MMEIOIIME TPYAHOCTH B YCBOCHUU
ydyeOHoro Marepuaina. Jljist paboThl ¢ JaHHOM TPYNIION PEKOMEHyeM:

14



1. Yeunuth npakTUYECKUid aclieKT B MpenojaBaHuu XxuMuu. [ns yrimyOnenus
NOHMMaHUsA MaTepuana HeoOxoiuma 3¢G(eKTHBHAs peann3anus XUMHYECKOTO
DKCIIEPUMEHTAa B COYETAHWHM C JPYTUMH HATJSIHBIMH CPEACTBAMHU OOYUYCHUS
XUMUHU  (IEMOHCTPAIIMOHHBIA JKCIIEPUMEHT, paboTa ¢ MOJEISIMH MOJCKYJI |
KPUCTAJUTMYECKNX PEIICTOK, BHUJCOMATEpHUaIbl, BHPTyalIbHBIC J1abopaTopuw,
POrpamMMbl MOJACIIUPOBAHUS XMUMHUYECKUX OOBEKTOB (BEIIECTB W TIPOIECCOB) B
Takux (Qopmax, Kak JlabopaTopHas W TpakTUdecKas paboTel. TeopeTrmyeckuid
MaTepuan JOJDKEH TMPenojaBaThCs B TECHOM B3aMMOCBSI3U C PEJIEBAHTHBIM
sKcriepuMeHTOM. KakpIit SKCIEpUMEHT JOJKEH BKIIIOYATh B ce0sl METOAMYECKHE
yKa3aHusi,  KOMIIOHEHTOM  KOTOPBIX  SIBIII€TCS  KaK  HEMOCPEJCTBEHHO
DKCIIEpUMEHTabHAss paboTa, TaK W BBHIIIOJHEHHE KOHTPOJIbHBIX 3aJaHui B
dbopmare, ananornyHom 3aganusm OI'D u EI'D no xumuu.

2. ®opMHUpPOBATh YHUTATENHCKYIO TPAMOTHOCTH oOOywaromuxcs. [ns storo
HEOOX0MMa CUCTeMaTHueckas padoTa Mo pa3BUTHIO HaBBIKa CMBICJIOBOTO UYTEHUS
npu padote ¢ nHGopManuen J000ro TUMa.

3. CucteMaTu3upoBaTh 3HAHUA O KaXAOMY JJIEMEHTY COJACpKaHHs Kypca
xumud. [ns 3TOoro cHavama HEOOXOJMMO HCIIOJIB30BAaTh 3a/JaHUs Pa3TMYHBIX
MojeNeld, B TOM YHCJIE€ TPAJAUIMOHHBIX, KOTOpPHIE TPEOYIOT IOBTOPCHUS
TEOPETUYECKUX TMOJIOKCHUN, HAMUCAHUS OMNPEIACICHUN W3YUYECHHBIX MOHSTHI,
COCTaBJICHHSI YPABHCHHH XUMHUYCCKUX PEAKIIMH, OTIPEACIICHUS CTCTICHH OKHCIICHHUSI
XUMUYECKUX DJJIEMEHTOB M T.II.; C BBIOOPOM OJHOTO OTBETAa M3 YETHIPEX
MPEIIOKEHHBIX. JTO MO3BOJUT 00JIE€ TOUEYHO BBISBISATH MPOOENBI B 3HAHUSIX U
3aTpyIHEHUS] B NMPUMEHEHUM ATUX 3HAHUW MpU BBIMIOJHEHUU 3amaHuil. U ToiabKo
Ha 3aKJIOYMUTEITFHOM OJTane MOJATOTOBKM K JK3aMEHY MOXHO HCIIOJIb30BaTh
3aJlaHus dK3aMeHalnoHHoro ¢opmara EI'D.

4. TlpenycmaTpuBaTh B T€UEHHE Y4YEOHOTO Tpoliecca paboTy ¢ 3aJaHUsIMHU,
KOTOpBIE TIPOBEPSIOT HE TOJBKO MPEAMETHYIO COCTABIISIIONIYI0 XHUMHH, HO H
MEXIPEIMETHbIE CBSI3M € (U3HKON, Ouosoruen, marematukod. HeobOxomumo
HaJIM4HME TPAKTHKO-OPUCHTUPOBAHHBIX, MEKIIPEAMETHBIX, IKOJIOTH3UPOBAHHBIX
3aJaHUil B XOJIe peann3aluu OO0y4YeHHUsS IIKOJBHOTO Kypca xumuu. Cremyet
n30erath pelieHus «IabJIOHHBIX) 3aJaHul, KOTOPhIE CTaBAT Mepesl co0oi 3amauy
«HaTAaCKUBAaHUS» Ha BBITIOJHEHUE 33]1a4 OINpeAeTIeHHOro opmaTa, B TO BpeMsl Kak
3aJIOTOM ycCTieXxa Ha 9K3aMeHE SIBISIETCS Pa3BUTHE TBOPUYECKOTO M KPUTUUYECKOTO
MBIIIICHUS, a TaKKe CPOPMUPOBAHHOCTH HABBIKOB MEPEHOCA 3HAHUU W3 00JacTH
TEOPUHU B peajbHbIC )KU3HECHHBIC CUTYAIUH.

5. Pa3zBuBaTh y 00ydarommxcs HaBBIKM CAMOKOHTPOJSL U pednekcun. JlanHas
paboTta crocoOCTByeT (OPMHUPOBAHUIO CTOWKOW IOJOKUTEILHON MOTHBAIIUU B
U3YYCHUU TMpeaMeTa. DTO BO3MOXHO TMOCPEICTBOM OpraHW3allud HKCKYPCHUH,
TEMaTUYECKUX BEUEPOB, CBSI3U XMMUU C TIOBCETHEBHOM JKU3HBIO.

Btopas rpynma. 3Oto  oOywammigecs €O CpeIHUMHU  YYEOHBIMU
CIIOCOOHOCTSIMU.

1. Ucnionp30oBaTh  3adaHusi, B  KOTOPBIX JUIsl  pEIICHUS Tpelyercs
MOCJIEIOBATEILHOE BBITIOJHEHWE HECKOJIBKUX (TPEX-4EThIPEX) MBICIUTEIbHBIX
oneparui (aHaNMM3—CHHTE3—CpaBHEHNE—0000IIEHNUE), B TOM qucie
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OCHOBBIBAIOIIMXCA HA BIIAJICHUM 3HAHUSMHU U3 PA3HBIX TEMaTHUYECKUX pa3/IelioB.
[{enecooOpa3HO KUCIOIB30BAaTh HA YPOKaX caMO- U B3aMMOOLIEHUBAHUE.

2. Ucnionp30Bath 3amaHusi, MpeaycMaTpuBaroniue padoTy ¢ uHbopmaruei,
MPEACTAaBICHHOW B pa3iau4yHoOM ¢opme — cxema, Tabnuia, PUCYHOK U JAp., C
MOCJIEYIOIIUM OTBETOM Ha BOIIPOCHI.

3. PazBuBaTh  HaBBIKM, HEOOXOAWMBIC JUISI  BBITIOJHEHUS  3a7aHus,
OMUCHIBAIOIIETO MOCIEAOBATEILHOCTh KCIEPUMEHTAIBHBIX JIEUCTBUM, KOTOPHIC
HY)KHO TIPEBpPATUTh B ypaBHEHUS peakiud (MBICICHHBIM HSKCIIEPUMEHT).
TpyaHOCTh Takoro 3agaHusi COCTOMT B TOM, YTO IIKOJbHUKH HEAOCTATOYHO
XOpOIlIO  pa3OuparoTcsi B SKCIEPUMEHTAbHOM  XMMHUH, UMEIT ciaboe
MPEICTABICHUE O MPOTEKAOIINX XUMUYECKUX MPOIEccax U He BCerja MOHUMAIOT
CMBICII UCIIOJIB3YEMBIX TEPMUHOB U onpeneieHuil. K kaxmoi gadbopatopHoil u/miu
MPaKTUYECKON paboTe HeOOXOAMMO TOTOBUTH JIUCT C 3aJJaHUSIMU, HAIPABICHHBIMU
Ha (popMUpOBaHHE NOHUMAaHMS MPOLIECCA, MPOTEKAIOIIET0 B PEAKLIMOHHOM COCY/IE.
31ech HEOOXOIUMO TaK)Ke OINMKCHIBATh HAOIIOJICHUS U OOBACHATH uX. Ilone3noi
Oyner paboTa ¢ pa3IMYHBIMU TUMIaMU 3aJaHui (C BHIOOPOM OTBETA, C KPaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), TaK Kak OHa HeoOxoauma st (OPMUPOBAHUS
MOHMMAHMS, YTO TMPABUJIBHOE BBIMOJHEHHUE 3aJ]aHUSI HEBO3MOXKHO O€3 IMOJIHOTO
aHaJlM3a ero ycioBHs U BeIOOpa cTpareruu pewmenus. [lapannensHo gopmupyercs
YMEHUE PallMOHAIBHOTO HCIIOJIb30BAaHUS BPEMEHU, OTBEJICHHOTO Ha BBIIIOJIHEHHE
HK3aMEHAIMOHHOM pabOTHI.

Tpetbs rpynmna. C BEICOKMM U BBIIIE CPETHETO YPOBHEM OOYUYEHHOCTH.

1. PexoMeH10BaTh peEIICHHE 3aJaHUi, BBIXOASAIIUX 3a paMku (OpMaToB U
MOJIeJIeld, BCTPEYAIOIIMXCS B AK3aMEHAaUMOHHBIX padorax EI'D. Dt0 mo3Bosut
chopmupoBath y OOyYaloOImMXCSI YMEHHUE CaMOCTOSITEIbHO pa3paldaThiBaTh
QITOPUTM PEILICHUS B CIIy4ae HECTAaHIAPTHHIX (DOPMYITMPOBOK 3aJaHMI, a TaKXKe
yMEHUE ACICTBOBAaTh B HE3HAKOMBIX CUTyalusiX. B psjae ciydaeB menecooOpa3HO
MPOMUCKHIBATH B OOIIEM BHJIC MOPSIOK HAXOXACHUS (DU3NYECKUX BEIMYUH O€3
MPOBEJICHUSI TMPOMEKYTOUHBIX apU(METUUYECKUX BBIYUCICHUN, a TakKe pelaTh
3a/1auy, MPUMEHSA HECKOJIbKO BO3MOXHBIX CIIOCOOOB, OILIEHUBAs 3TH CIOCOOBI U
BBIOMpAst 3aTeM HauboJee palMoOHaIbHBIN.

2. [IpoBoUTh HUHTETPUPOBAHHBIE YPOKH C MAaTEMAaTHKOHW, (DU3MKOH,
ouonorueit st GOPMHUPOBAHUS IIEIIOCTHOM KapTHHBI MHUpPa BO B3aUMOCBSI3H H
B3aMMO3aBUCHMOCTH BCEX €0 KOMIIOHEHTOB.

0) AIMUHHMCTPAUMAM 00Pa30BaTEeIbHbIX OPraHU3ALMI:

- peanu3oBbIBATHL  OPUHUMUNB  JUPGEepeHIUPOBAHHOTO  O0y4deHU,
co3laBaTh MNpPOQUIbHBIE KJIAcChl W TPYNNbl € M3YUYCHUEM XUMHUU Ha
npodUIbHOM, yTIIyOJIE€HHOM YPOBHE;

- BBIACIATH JIOTMIOJHUTEJIbHBIE Yachl Ha H3Yy4YCHHE XUMHU B BHUIC
AJIEKTUBHBIX TPEAMETOB, (aKyJIbTaTUBHBIX KypCOB, OPraHU30BBIBaTH JIJIf
oOydarommxcsi ¢ HU3KUMU  NpeaMeTHbiMu  YYJl  HHIAWBUIAYyaIbHBIC
o0pa3oBaTeNbHbIE MAPLIPYTHI.

B) MyHUIIUNIAJILHBIM OPraHaM ylpaBJjieHHsl 00Pa30BaAHUEM:

- OPEeNyCMOTPETh MEPHl AAPECHOM TOMOIIM YYUTENSIM XHUMHH IO
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YCTPAHEHUIO BBISIBIICHHBIX MHAMBHUYaJbHbBIX IPO(ECCUOHANBHBIX (IPEIAMETHBIX
U METOAMYECKUX) 3aTpyAHEHUH, B TOM 4HCIe 4Yepe3 oO0yueHHe MX Ha Kypcax
MOBBIIICHUS KBaTH(PUKAIIH;

- OpraHu30BaTh pacHpocTpaHeHHe S(PPEKTUBHOTO OMNbITa YUYHUTEINEH,
oOydJaronecs KOTOPbIX JEMOHCTPUPYIOT CTaOUIBHO BBICOKHE pe3yibTaThl EI'D
10 XUMUH.

Pexomenganum mo TemMam A oOcyxaeHMss / oOMeHa ONBITOM Ha
MeTOAUYECKUX 00beAUHCHUAX YUYUTeIei-NPeAMEeTHUKOB

B pamkax fAesaTenpbHOCTM NPEAMETHBIX CEKUMHW YUYUTEIEH XUMUU
PErHOHANBHOr0 y4eOHO-METOANYECKOTO0 00BEANHEHUSI PEKOMEH10BATh:!

- BKJIIOYATh B IUIAH pabOThI 3aCE€laHUs MO CIEIYIOIIMM TeMaM: «AHaIU3
pesyabratoB EI'D mo xumum», «Bompockl oOpraHu3alud W MOPOBEAECHUS
noArotoBku oOyuvaromuxcsi K EI'O», «IlyTu mnoBbllIeHHs KayecTBa YpPOKOB
XUMUH, 3P (PEKTUBHOCTH NMPETIOJABAHUS IPEAMETAN;

- IPOBOJUTH MPAKTUYECKHE 3aHATHS, OTKPBITHIE YPOKH, OOydaromue
CEeMUHapbl MO JaHHOM MpoOJieMaTHKE C YydYacTHEM Hauboyiee OIBITHBIX
I1€1arOroB;

- y4yacTBOBaTh B pPacHpOCTpPaHEHUH 3SPPEKTUBHOIO ONBITA YUHUTENEH,
oOyyarouecs KOTOPbIX JEMOHCTPUPYIOT CTaOMIIBHO BBICOKUE pe3ysbTarsl EI'D
110 XUMUHU;

- 3aIJIaHUPOBAaTh METOAMYECKHE COOBITUS MO O3HAKOMJIEHHIO C Y4eOHO-
MeToaudeckumu pekomenaanusamu OUIIN.

PexoMeHIanuu mo BO3MOKHBIM HANPABJICHUAM NMOBBILICHUS] KBAJIU(PUKALTNH
Pa0OTHUKOB 00pa30BaHUA I BKJIKYEHHS B PErMOHAJIBHYIO T0POKHYIO
KapTy 0 Pa3BUTHUIO PETHOHAJIBHON CHCTEeMbI 00PA30BaHMS

- MEPONPUATHS TIOBBIIMICHUS KBadU(PUKAIUM, BKIIOYAIOUIUE TEMBI:
pe3ynbTathl EI'D Tekyiero roja; aHaain3 TUIUYHBIX OMIUOOK, 00YyYaIOIIUXCS 0
xuMun Opu  cpade EI'D, BBISBIEHHBIX TPYIHBIX JUISL  BOCIPHUSATHS
oOydaromumucst TeM W 3aaaHuii; usmenenuss B KM EI'D mo xumum Ha
CIEIYIOIMNN yueOHBIN TOI;

- 0o0ydeHMEe NeJaroroB, B TOM 4YHCIE aJpecHOE (Ha OCHOBE aHaju3a
pesynbTatoB EI'D-2023), KOHCYIbTUPOBAHUE TEIAroroB U oO0ydaronmxcs (Kak
NyTeM TPOBEACHHS O00pa3oBaTENbHBIX CEMUHAPOB, BEOMHApPOB, TaK U
WHJIUBUAYATBHO);

- mpoxoxaeHue KypcoB «IloaroroBka o0ydaromuxcs K rocyJ1apCTBEHHOU
UTOroBOM arrectanum», «MHTepakTuBHBIE (GOPMBI MOATOTOBKM K EI'D»,
«IToaroroBka k EI'D B koHTeKCTE IMIPOBOI 00pa30BaATEIHLHON CPEABIY;

- TMPOBEICHUE CEMUHAPOB M MPAKTUKYMOB C LeJNbl0 (QOpMUPOBAHHUS
YMEHHUI U HAaBBIKOB, CIOCOOCTBYIOIIMX KAaYECTBEHHOMY BBHINIOJTHEHUIO 3aJaHUi
NoNo 13-15, 17-19, 28, 24 -25, 29-34, 110 clieayroIuM TeMaM:

- «l'otoBumcsa k EI'D: 3aKOHOMEPHOCTH MNPOTEKAHUS XHUMHUUYECKHUX
peakuuii. CKOpoCTh XMMUYECKON peakuu U (PaKTOPbl, BIUSIONINE HA HEEN;
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- «l'otoBumcs k EI'D: XapakTepHble XUMHUYECKME CBOWCTBAa U
CIOCOOBI MOJYYEHHUSI a30TCOJEPKALIUX OPTAHUNYECKUX COCAUHECHUI;

- «l'otroBumcst k EI'D: buosorndyecku-BaxHble OpPraHUYECKHUE
COCJIUHEHUS»;

- «l'oroBumcs k EI'D: I'eHeTnyeckass B3aMMOCBSA3b HEOPTraHUYECKHUX
BEIIECTB U OPTaHUYECKUX COCIMHECHUN B 3aIaHUAX MOBBILIEHHOTO U BBICOKOTO
YPOBHEH CIIOKHOCTHY;

- «l'otoBumcs k EI'D: Pacuérel mo ypaBHEHHSIM XUMHUYECKHUX
peaKLuin;

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

-  «l'oroBumcsa k EI'D: IlomyyeHne ©W TpPUMEHEHUE BEUIECTB U

MAaTEPUAIIOBY.
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