AHanM3 anarHocTmnyecKor paboTkl B 10 Knacce No XMMum

XapaKTepucTuKa CTpyKTypbl 1 cofgepxkaHna KM AP-10 no xumumn

CofepxaHne KOHTPO/IbHO-U3MepUTe/bHbIX MaTepuanos (fanee — KUM)
onpefensieTca Ha oOcHoBe ®defepabHbIX rOCYAAPCTBEHHbIX 06pa3oBaTe/bHbIX
CTaHAapTOB OCHOBHOrO 06LLero obpasoBaHusa (Nprkas MuHucTepcTBa 06pa3oBaHns 1
Hayku P® Ne 1897 ot 17.12.2010) ¢ y4étom MprmMepHOI OCHOBHOM 06pa3oBaTe/bHOA
MporpaMmbl OCHOBHOIO 06Lero o6pa3oBaHns (04o6peHa pelleHveM PenepanbHOro
Yy4e6HO-MEeTOANYECKOTO 00befMHeHVs Nno 06LeMy 00pa3oBaHUO (MPOTOKOM OT
8.04.2015 Ne 1/15)).

B KKVM o6ecrneyeHa npeeMCTBEHHOCTb MPOBEPSEMOr0 COAepPXKaHusi ¢
defepasibHbIM - KOMMOHEHTOM  TOCYZapCTBEHHOro 00pa3oBaTeNbHOro CTaHAapTa
OCHOBHOI0 06uero obpasoBaHus no xumun (npukas MuHobpasoBaHus Poccum ot
05.03.2004 Ne 1089 «O6 yTBepxaeHun  defepalbHOr0  KOMMOHEHTA
rocyflapCTBeHHbIX 00pa30oBaTe/ibHbIX CTaHAAPTOB Haya/bHOro OO6LLEro, OCHOBHOIO

o6Lero 1 cpegHero (NosHOro) obuero 06pasoBaHUS»).

KM opveHTMpOBaHbl Ha NPOBEPKY YCBOEHWS [AelCTBYIOLLMX MpPOrpaMm o
XUMUW [N OCHOBHOM LIKOAMbI. [1poBEpKa YCBOEHWSI OCHOBHbIX 3/1EMEHTOB
COAEPXXaHMs Kypca XMMUM OCYLLECTBNSETCS Ha TPEX YPOBHSX CMOXHOCTW: 6a30BOM,

MOBbILLEHHOM U BbICOKOM.
CopeprkaHue 3aaHuli pa3paboTaHo Mo OCHOBHbLIM TeEMaM Kypca XUMUK,

00beMHEHHbIX B LUECTb CoAepXKaTeslbHbIX 6/10K0B: «OCHOBHbIE MOHATUA XUMUU
(YpoBEHb aTOMHO-MOJEKY/ISIPHBIX MPeACTaBNeHNA)», «[epuoanYecknin  3akoH 1
[Mepuogunyeckaa cuctema Xummyeckux snemeHtoB .M. MeHpeneeBa», «CTpoeHue
BewecTBa», «MHOroobpasme XUMUYECKUX peakuuin», «MHOroobpasve BeLECTB»,

<<3KCI'IepVIMEHTaJ'IbHaFI XUMUA».



OP-10 no xvmum cogepXuT fABa 3afgaHus (23 wn 24), npegnonarakowmx
COCTaB/leHVEe YpaBHEHWA ABYX peakuuii 1 npoBefeHNe B COOTBETCTBMM C HUMMU

peas/ibHOIro XMMNYeCKOro 3aKCnepnmMeHTa.

[P-10 no xummm ans 10-X KNaccos cocTosiNa U3 24 3agaHnii U U3 ABYX YacTei.
Yactb 1 cofepxmT 19 3afaHUMili C  KpaTKUM OTBETOM, MOApasyMeBatoLLmMX
camMoCToATeNbHOe (hOpMy/NMpOBaHMEe U 3anucb OTBeTa B BuAe LMGpbl UK
nocnefoBaTenbHOCTU Uudp. YacTb 2 coaepXuT 5 3agaHunin: 3 3afaHus 3TOW 4vacTu
TpeOylOT 3anucy pa3BépHYTOro OTBeTa, 2 3afaHud MpegnonaratoT BbINOHEHME

peasibHOro XMMUYECKOro 3KCrepuMeHTa 1 0hopM/IEHUE ero pe3ynbTaToB.

PacnpegeneHune 3agaHuii No YpoBHAM cloXxHoctn B KM AP-10 no xvmMuu

npeAcTaBieHo B TabnuLie 8.

B paboTy BKAOYeHbl 3afaHWs TPEX YPOBHEN CNOXHOCTW: 6a30BOro,
MOBbILLEHHOr 0 M BbICOKOro0. 3aaaHns 6a30BOro ypoBHS pa3pabaTbiBalOTCA A/19 OLEHKM
OB/flaieHNs Hanbosee BaXXHbIMWN MPeAMETHbIMY pe3y/ibTaTaMu U KOHCTPYUPYHOTCA Ha
Hanmbonee 3Ha4YMMbIX 3nemMeHTax cogepxaHus. Yactb 1 KM cogepxuT 14 3agaHuid
6a30BOr0 YpPOBHA CMOXHOCTM W 5 3a4aHWii MOBbLILIEHHOIO YPOBHS C/IOXKHOCTH.,
3aflaHMsA YacTu 2 Hanpas/ieHbl Ha MPOBepPKY BMafeHUs MaTepuasioM Ha BbICOKOM
ypoBHe (5 3afaHuiA) W3 PasUYHbIX pas3fenoB XMMUKW. WX Ha3HaudeHne —
AnddepeHLMpoBaTb XOPOLLO YCMeBatoWMX LWKOMbHUKOB MO YPOBHAM MOATOTOBKY,

BbISIBUTb Hanbonee noAroToBEHHbIX o6yqarou_w|xcg.

Tabmmua 1 PacnpefeneHvie 3aaHuid No ypoBHAM cnod>kHocTu B K/Me

YpoBeHb
3alaHni

C/T0OXKHOCTH

Kon-Bo 3agaHunin

MakcuManbHbIN

nepBUYHbIN 6ann

[MpoueHT MaKCMasIbHOIr 0
nepBuyHOro 6anna 3a 3agaHus
NAHHOr0 YPOBHSA C/IOXKHOCTU OT
MaKCUMa/lbHOro NnepBUYHOIO

6anna 3a BClO paboTy,

pasHoro 40

Ba3oBbli

14

14

35




[MoBbILWEHHbIN 5 10 25
Bbicokuin 5 16 40
NTOIo 24 40 100

Ha BbinonHeHne [AP-10 otBogunock 3 4yaca (180 MuHyT). K BbINOSHEHUIO
3afaHna 24 (BbIMOIHEHNE XMMWYECKOro 3KCMepyMMeHTa) YYaCTHUK MOr NpucTynartb
Nnoc/se BbINOJIHEHUA 33faHuA 23 U He paHee, yem 4yepe3 30 MMHYT Mocne Hayana

paboThl.

MepeyeHb [OOMOMHUTENbHbLIX MaTepuasioB U 060pYLOBaHWSA, WCMO/b30BaHMWE
KOTOpbIX paspelwleHo Ha AP-10, yTBepxaaeTca npnkasoMm MuHnpocseLLeHna Poccum
1 PocobpHaa3opa. YyacTH1KaM paboTbl 6b110 pa3peLLeHo UCMob30BaTh CreayoLmne

Martepuanbl U 060pyLoBaHNE:
— [Neprognyeckasa cuctema XMMmUYecknx anemeHToB .. MeHaeneesa;
— Tabnunua pacTBOPUMOCTU COMEN, KMCNOT U OCHOBaHWIA B BOAE;
— 9NIEKTPOXNMUYECKUIA psf, HanpsXKeHWUA MeTasoB.;
— HENporpamMMmpyemblil KabKynaTop;

— nabopaTopHoe 06OPYAOBaHVE [A1s MNPOBEAEHUS XUMWUUYECKUX OMbITOB,

NPeAyCMOTPEHHbIX 3aaHUSMU;
— KOMMNEKT XUMUYECKUX PEaKTUBOB.

MpoBefeHNe NabopaTOPHbIX OMbITOB NPV BbINOMHEHUX  3afaHus 24
OCYLLECTB/IANOCL B YCMOBUAX XMMMWYECKO nabopaTopun, 060pynoBaHMe KOTOPOVA

[O/MKHO 0TBeYaTb TpeboBaHUAM CaHlnH K KabnHeTaM XMMUMK.

BepHoe BbINONHEHWE Kaxgoro w3 3agaHui 1-5, 7-9, 12, 14-17, 19

oueHmnBaeTca 1 6ann1oM. 3a NOMHbIA NPaBWUbHLIA OTBET Ha KaX4oe 13 3agaHuin 6, 10,




11, 13, 18 cTtaBuTCA 2 6anna; ecnv fonylleHa ogHa owmnbka, To OTBET OLEHMBaeTCA B

1 6ann. Ecnn gonyuieHo age n 60onee OWMOKM MAK OTBeTa HET, TO BbicTaBnseTcs 0

6annoB. MakcuMa/ibHas OLEHKAa 3a BbIMOMHEHME 3afdaHnin 20 n22 — no 3 6anna; 3a

BbINOMHEHMe 3afaHnin 21 1 23 — no 4 6anna. MakcuManbHbIA 6ann 3a BbINOMHEHMWE

3afjaHua 24 — 2 6anna. MakcuMmasibHOe KOJIMYECTBO MepBMYHbLIX 6annoB 3a

BbINO/IHEHWE BCeX 3afjaHuii paboTbl— 40. Ha ocHOBe 6annoB, BbICTABMEHHbIX 3a

BbIMOJ/IHEHWNE BCEX 3aflaHMI1 PaboTbl, MOACUMTLIBAETCH CYMMApPHbIA NepBUYHBI Gann,

KOTOprI7I nepesognTcAa B OTMETKY MO NATMGaNbHOW LUKane.

|_|ep(3BO,£|I nepBnYHbIX 6annoB Mo XMUMMUM B OTMETKM MO NATUOGANNbHONM LLKane

npeAcTaBeH B TabnuLe 2

Tabnmua 2 HEpEBO,IZII MepPBUYHbIX 6anoB N0 XMMUN B OTMETKM

Mo NATNOaNILHON WKane

OTMmeTKa No NATUOaNNLHON LKane

«2»

«3»

«4»

«5»

MepBUYHbIE Gan/bl

0-9

10-20

21-30

31-40




2. AHanIn3 pe3ynbTaToB BbIMNO/THEHUA OTAE/IbHbIX 3aaHWUiA UK rpynn
3afaHuin P-10 no xumunu

B tabnmue 10 npeactaBneHbl aHHble CTATUCTUYECKOr0 aHa/In3a BbIMOIHEHUS
3agaHunin AP-10 no xumum B 2020 rogy, B TOM UY1Ce NPOLEHT BbIMOMHEHNSA 3afjaHnii B
rpynnax, COOTBeTCTBYOLMX NTOrOBOM OTMETKE BbINO/HEHUSI pabOoTbl.

Tabnmua 3

CTaTUCTUYECKNIA aHanM3 BbINOMHAEMOC T OTAeNbHbIX 3aaaHnii JP-10

no xvmun B 2020 rogy

MPOLIEHT BbINOSIHEHMS MO

Ne o
BeHb Y
[MpoBepsieMble 3MeMeHTb| CI)1:Jp):()HgCTI/I ﬁpsﬂem PervoHy B rpynnax,
3a/1a cogepaHns/ ymerus pou MONY4NBLUINX OTMETKY
s 337aHus | BbINOMHEHMS

«2» | «3» |«d» «5»

/ATOMbI U MONIEKY/bI.
1 [ XYMUYEeCKUiA 31EMEHT. b 50% 0 0 |50 100
[MpocTble 1 CNoXHble BelllecTBa

CTtpoeHune atoma. CTpoeHue

9/1eKTPOHHbIX 060/104EK aTOMOB
2 |nepBbIX 20 XMMNYECKMX b 100% 0 0 |100 100
9/1eMeHTOB epuoanyecKoii
cuctembl A.. MeHzeneesa

3aKOHOMEPHOCTU M3MEHEeHUA
CBOWCTB 3/IEMEHTOB B CBSA3U C
3 o b 100% 0 0 |100 100
nosnoXXeHnem B [eprognyeckoun

CNCTEME XMMUNYECKUX 31IEMEHTOB

BanieHTHOCTbL. CTeneHb
4 |OKUCNEHNS 2) 100% 0 0 J100 100
XMMNYECKNX 3/IEMEHTOB

X1Mn4eckas cBAsb. Buabl

0,
XUMUYECKOVi CBSI3Y 5 100% 0 0 |100 100

CTtpoeHue atoma. CTpoeHune
9/1eKTPOHHbIX 060/104EK aTOMOB
nepBbiX 20 XMMUYECKNX
9/1eMeHTOB epuoanyecKoii

6 [cuctembl .. MeHaeneesa. M 100% 0 0 (100 100
3aKOHOMEPHOCTU M3MEHEeHUA
CBOWCTB 3/IEMEHTOB B CBSA3U C
NooXKeHeM B Neproanyeckoii
CUCTEME XUMUYECKMX 3/IEMEHTOB




OCHOBHbIe K/1acchl
HeopraHM4yeckunx BeLecTB

100%

100

100

X1MMYecKme CBONCTBA MPOCTbIX
BELLEeCTB

100%

100

100

XUMUYECKMe CBONCTBA OKCU0B

100%

100

100

10

X1MUYecKme CBOCTBA MPOCTbIX 1
CNOXXHbIX HEOPraHNYeCcKnx
BELLEeCTB

100%

100

100

11

XUMUNYECKME CBONCTBA CMOXHbIX
HEeOpPraHM4eCckKmnx BeLLECTB

100%

100

100

12

XMMUYecKaa peakuus.
XMMUNYECKNe ypaBHEHNS.
CoxpaHeHue MaccChl BELLLECTB npu
XMMUYECKMX peakLmax

50%

50

100

13

YCNoBuMs 1 NPU3HaKM NPOTEKaHNS
XMMUYECKMNX peakLmin

17%

50

14

ONeKTPONUTNYECKAS AMCCoLMaLms

100%

100

100

15

PeakLun MOHHOTO 06MeHa 1
YC/IOBUSA NX OCYLLLECTB/IEHUS

50%

50

100

16

OKNCANTENb U BOCCTAHOBUTENb.
OKucnuUTenbHo-
BOCCTaHOBUTE/IbHblE peaKLmm

33%

100

17

XMMUYECKOe 3arpsasHeHne
OKpY>KatoLLLEen cpefpbl 1 ero
nocneacTsumsa. HYenosek B Mupe
BeLLleCcTB, MaTepuasios n
XMMUYECKMNX peakLmin

17%

50

18

OnpefeneHve XxapakTtepa cpegpl
pacTBopa KUCMOT U LLeN0Yen ¢
MOMOLLIbHO NHAMKATOPOB.
KayecTBeHHbIe peakummn Ha NOHbI
B pacTeope (xnopua-, cynbdat-,
KapboHaT-, hocar-, ruapoKeus -
MOHbI; NOHbI aMMOHMSA, Gapus,
cepebpa, Kanbums, Meam 1
bKenesa).

MonyyeHne razoobpasHbIX
BelecTB. KayecTBeHHble peakuum
Ha rasoo6pasHble BeLlecTBa
(kncnopog, BoAopos, YrneKnchnblii
ras, aMmMuak)

100%

100

100

19

BbluncneHns MaccoBoi aonu
XMMUYECKOr0 3/1eMeHTa B
BeLLecTBe

100%

100

100

20

OKucnutens. BoccTtaHOBUTEND.
OKucNUTenbHo-

50%

50

100




BOCCTaHOBUTEJIbHbIE peaKLnn

21

B3anmoCBA3b pasMyHbIX KNaccoB
HeopraHM4YecKnx BeLLEeCTB.
PeakLun MOHHOTO 06MeHa 1
YC/IOBUSA NX OCYLLLECTB/IEHUS

50%

0 0 |50 100

22

BbluncneHme konnyectaa
BeLLecTBa, Maccbl UM 06bEMa
BeLLecTBa Mo KOIMYecTBy
BeLecTBa, Macce Uin 06bEMY
0[JHOT0 W3 peareHToB Un
NPOAYKTOB peakuunn. BoluncneHus
MacCOBOW [0M PaCTBOPEHHOTO
BeLLecTBa B pacTBope

0%

23

PeLeHne aKCcnepuMeHTa/IbHbIX
3a4a4 no teme «Hemetansnbl V-
V11 rpynn n nx coeguHeHNn»;
«MeTannbl N X coegUHEHNN».
KayecTBeHHbIe peakummn Ha NOHBI
B pacTeope (xnopua-, noama-,
cynbgpat-, KapboHar-, CUNnKaT-,
(bocchaT-; MOH aMMOHUS; KATUOHbI
N3YYeHHbIX MEeTa/1/I0B, a TaKkXKe
Gapwvs, cepebpa, KanbLus, Meam u
bKenesa)

100%

0 0 |100 100

24

MpaBnna 6e3onacHoi paboTbl B
LLIKO/IbHOM nabopatopuu.
labopaTopHas nocyga v
06opyaoBaHue. Pa3aeneHme
CMeCei 1 0UNCTKA BELLECTB.
lNpurotosneHne pacTsopoB

100%

0 0 |100 100

Pe3ynbTaTbl BbINo/iHeHUsA AP-10 no 5-6anbHoin wkane (%)

Jons y4yacTHUKOB, Jonsa yyacTHUKOB, Jons yyacTHUKOB, Jons yyacTHUKOB,
nosTyyYmBLUNX nosyyYmBLUNX nosyyYmBLUNX NnosTyyYmBLUNX
OTMETKY «2» OTMETKY «3» OTMETKY «4» OTMETKY «5»

0 0 67% 33%

PesynbTtaTtbl [1P-10 B pa3spese oueHok no OO (%)

Knacc

Jona yyacTHUKOB,
NOSTYYNBLLMNX OTMETKY «2»

JonAa yyacTHUKOB,
NOYUYMBLUMX OTMETKY «4» U
«5»

10

0

100%




3. BbiBOoAbI M pekoMeHZauuu no utoram nposegeHua AP-10 no xumun B
2020 roay

dopmat nposegeHns AP-10 B uenom cootsetcTBoBa! hopmaty KVIM O3 u
He cofepxan 3aflaHui, BbIXOAAWMX 32 pamMKh TPagMUMOHHOIO  COLepXKaHus

MnoaroToBkn AeBATUKMACCHUKOB MO MPegMeTy XUMUA.

KOHTpONbHbIE M3MEpPUTeNIbHble MaTtepuasbl, ucnonb3yemble B [P-10 2020
roga, obecrneunnv NpPoBepKy OBMageHns 00y4yatoWMMMCA OCHOBHOIO Kypca XMMUM,
PasHble TUMbl 3afaHWiA, 6OMbLUOE WX YMCIO B KaXAOM BapuaHTe, MO3BOMAWN
onpeaennTb  YPOBEHb  AOCTMDKEHMS  00y4yaloLMMUCA  3afaHHbIX  TpeboBaHWM,

addepeHLMpoBaTb UX MO CTEMNEeHU NOArOTOBKY.

AHanun3 pesynbTaTOB BbIMOMHEHWUA OTAENbHbIX 3adaHnii [P-10 no xumun B
2020 rogy CBMAETENbCTBYET O HaMUMKU Y AECATUKNACCHUKOB 3aTPYAHEHWUA M3-3a

He0CTaTOYHO CHOPMUPOBAHHBIX YMEHWIA:

o paboTaTb C TEKCTOBOW WH(OpMaUMen, OTpaxarowenhn pasnmums B
coAepXaTeflbHOM Harpy3ke 6a30BbIX MOHATUA XUMUN;

e MPUMEHATb NH(OPMALMIO U3 TEKCTA MPU PELEHNN Y4eOHO-M03HaBaTEe/IbHbIX U
y4e6HO-NPaKTUYECKNX 3adau;

e yCTaHaB/MMBaTb COOTBETCTBME MEXAY XMMUYECKMM BELLECTBOM W peareHTamu,
MEXAY XMMUUYECKMUMM BELLLECTBAMW M peaKTUBaMU;

« MPUMEHSTb 3HAHWS MPU aHaNMN3e XMMNYECKOI MHOpMaLWW.

Han6onbluee 3atpyaHeHus y ydawmxcd F60Y COLU c.EkaTtepnHOBKa Bbl3Ba/u

3a/laHuns;

- Ne13 (cpefHuiA MPOLEHT BbINOHeHMS 17%): 3afaHue Ha onpejeneHne YCnoBuia

M NMPU3HAKOB NPOTEKaAHNA XUMNYECKNX peaKL|,|/||7|;

- Nel6 (cpegHuii NpPOLEHT BbIMNOMHEHNA-33%): 3afjaHWe Ha onpeaeneHue

OKUC/TNTENA N BOCCTAHOBUTESIA B OKNC/INTENNbHO-BOCCTAHOBUTE/IbHbLIX PeaKUUAX;,



-Nol7 (cpefHwWiA MPOUEHT BbINONHEHUA 17%)3afaHue: Ye/lOBEK B MUPE BELLECTB,

MaTepnasioB N XUMNYECKUX peaKu,vn7|;

- Ne22 (cpefHwWiA nNpoOUeHT BbINOMHeHWA-0%): 3ajaHue Ha BblYWC/IEHUE
KOMMYecTBa BeLlecTBa, Maccbl UM 06bEMa BeLLeCTBa. Yuyallmecs He NpuUcCTynaiun K

NaHHOMY 33aHUIO.

OTpaboTKe [aHHbIX 33faHWii  HEoOXOAMMO  YAENUTb  AOMOMHUTENbHOE
BHUMaHWe MpW peann3aLmmn 06pa3oBaTe/ibHbIX NPorpaMM B 9 Knacce U MoaroToBke

[leCATUKNACCHUKOB K caye EIM3 B 2022 roay.

B Uendax noBblleHMA KadecTBa npenogaBaHNAa XuMnUn W« 3q3q)eKTI/IBHOI7I

MOAroTOBKM 0byyaroLmxca K yyactuio B EI3 B 2022 rogy:

1. WKO/AbHOMY yl-I66HO-M6TO,£I,VILIECKOMy 06'be,£l,VIH6HI/II-0 yl-II/ITeI'IEIZ €CTECTBEHHO-

MaTeEMaTN4YECKOro LnKna:

e paccMoTpeTb Ha 3acefiaHum MO pesynbTathl nposegeHusa AP-10 B 2020 roay,
NMpoBecTM 00630p METOAMYECKMX acnekToB, MNepeyHs (OopMMpPOoBaHUA Y
06yyaloLWMXCH HaBbIKOB BbIMOMHEHNA 3aaHWUiA, BbI3BABLUMX 3aTPYAHEHUS Y
[eCATUKNACCHUKOB;

o [POaHaN3MPOBaTb MPUYUHBLI 3aTPYAHEHWUI YyyallMXcs NPy BbIMOMHEHUN

3agaHmin OP-10;

2.yl-II/IT6fIFIM XUMUN:

e BK/KOYMTb BOMPOCHI, Bbi3BaBLUME 3aTPYAHEHWE Y [AeCATMKIACCHUKOB npwu
BbINO/IHEHUN [P-10, B nepeyeHb TeM Ha MOBTOPEHME MPU 0BYHYEHUN XUMUN B
10 n 11 knaccax;

e paccMOTPETb C 0OYYaOLWMMUCH KPUTEPUM NPaBU/IbHOIO BbINOMHEHUS 3afaHWUA,

BbI3BaABLUNX 3aTPYAHEHUA Y AECATUKTaCCHUKOB.



