I'ocynapcTBeHHOE ABTOHOMHOE YUpeKaeHne
JAOTMOJHUTEJIHbHOr0 NPodeccHOHATBLHOT0 00Pa30BaHUs
YyKOTCKOTr0 aBTOHOMHOTI'0 OKpPYra
«UykoTckuii HHCTUTYT Pa3BUTHS 00Pa30BaHUS M MOBBIIIEHUS KBATU(PUKALUN

HeHTp OIICHKH KaveCTBa Oﬁpa3OBaHI/Iﬂ H aTTeCTallun

METOJUYECKHUE PEKOMEHJIALIUN
o moaroroske k ['MA 2024 r.
BBITTYCKHUKOB 00pa30BaTEIbHBIX OpTraHU3aIlii
YyKOTCKOTr0 aBTOHOMHOTI'O OKpYTa,
OCBOMBIITUX MPOTPAaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
(Ha ocHOBe aHAJIHW3a THIHYHBIX OIIUOOK
yuacTtHukoB OI'D 2023 ronxa)

IO XUMHUHAN

AHaapipb, 2024



COOpHUK COJEPKUT METOAMYECKHE PEKOMEHAAIMU IO TMOATOTOBKE BBIMTYCKHUKOB 9-x
KJIacCOB  00mieoOpa3oBaTesibHBIX ~ OpraHu3anuii  UyKOoTCKOro aBTOHOMHOIO  OKpyra K
roCcyJapCTBEHHON UTOTroBOM attectanuu B 2024 rogy, COCTaBiIeH Ha OCHOBE aHAJIW3a TUIIHYHBIX
omu6ok ygactHukoB OI'D no xumun 2023 rona.

COopHUK TpelHa3HAuYeH IeJIarornyeckuM pabOTHHKAM O0pa30BaTeNbHBIX OpraHU3aIui
UyKOTCKOTO aBTOHOMHOTO OKpPYyTa, OCYIIECTBIISIIONIUX MOATOTOBKY 00y4aromuxcs 9-x Ki1accoB K
I'MA.

CocraButenp: Caraiimak HWpuna HwukomaeBHa, 3aBenyromas — HHGOPMAIIMOHHO-
OMOMUOTEYHBIM W U3JATEIBCKUM OTICIOM TOCYJapCTBEHHOTO ABTOHOMHOIO YUPEXKICHUS
JOTIOJTHUTEILHOTO MpodeccHoHalbHOr0 oOpa3oBaHuss UYyKOTCKOrO aBTOHOMHOTO OKpyra
«HyKOTCKHMI HHCTUTYT Pa3BUTHS 00pa30BaHUS | IMOBBIIIECHUS KBATH(DUKAIIUN.



COAEP/KAHUE
Crpyxkrypa u conepxkanne KM OI'D no xumun 2022 roxa

N3MeHeHus, yrouHeHus B CTpykrype u conaepxkanun KMM OI'D nmo xumuwn
2023 roma

AHaM3 TUMMUYHBIX OMHUOOK Ha OCHOBE pe3yiabTaToB BhimojaHeHus KM OI'D
o xumuu 2022 roaa

Pexomenparu o MOATOTOBKE BBIITYCKHUKOB 9-x KJIaCCOB
o011eo0pa3oBaTeNbHBIX OpraHu3anuii YyKOTCKOTO aBTOHOMHOI'O OKpyra K

I'MA o xumuu B 2023 r.

CHHcoK UCIOoJIb30BaHHBIX HICTOYHHUKOB

19

25



1.  Crpykrypa u cogep:xkanue KUM OI'I no xumun 2023 roga

YuyeOHblii npeamMer «XHUMHS» BHOCUT CYIIECTBEHHBIM BKJaJ B HayyHOeE
MHUPOIIOHUMAaHHE, B BOCIIUTAHUE U PA3BUTHE yYAIIUXCS, CO3/Ia€T HEOOXOAUMYIO OCHOBY Kak
711 OCBOEHHUsI oOydaromumucs (QyHAaMEHTaJbHBIX €CTECTBEHHO-HAyYHBIX 3HAaHUH O
CBOMCTBAX OKpYXKAlOIIEro MHpa, TaK W [ HHTEIUIEKTYyaJlbHOIO W HPABCTBEHHOT'O
COBEpIICHCTBOBaHMUSI oOOydaromuxcsi. B 3TOM coCTOUT oOJHA U3 BaXHEUIIUX IeeH
XUMHUYECKOro oOpa3oBaHus B 00Opa3oBaTelIbHBIX opranusanusx Poccuiickoit ®dexnepanuu,
peanu3yronnx OCHOBHBIE 0611e006pazoBaTeIbHbIC IIPOTrpaMMBbl (namee -
00111e00pa3oBaTeIbHbIE OPraHu3allun), U 3TUM, MIPEXKE BCETO, ONMPECIISICTCS €r0 3HAYEHHUE
1711 GOPMHUPOBAHUS JTUYHOCTUA 00YYaAFOIIETOCH.

KonTponbHo uzmMepurenbubie MaTepuaibl OI'D 2023 1. M0 XMMUM COCTOSUIM U3 JABYX
qacTerd — 24 3amanud.

Yacte 1 comepxama 19 3amaHmii ¢  KpaTKUM  OTBETOM, IIOAPA3yMEBAIOIINX
caMoCTOsITeNIbHOE (POPMYITUPOBAHME U 3aMUCh OTBETA B BHJIC YMCJIA WU IOCIIEIOBATEIILHOCTH
uudp, u3 Hux 14 3amanuil 6a30BOro ypOBHS CIOXHOCTU M 5 3a/JlaHUI MOBBIIIEHHOTO YPOBHS
CJIOKHOCTH.

Yacrp 2 comepkama S5 3afgaHmidi: 3 3aJaHUSA TOAPA3yMEBAIOT 3alHCh Pa3BEPHYTOTO
OTBETa, 2 3aJaHus MPEANOJIaraloT BBIIIOJIHEHUE PEAIbHOI0 XHMMHUYECKOTO JKCIEpUMEHTa H
odopmIIeHHE €T0 Pe3yIbTaTOB, BEHICOKUN YPOBEHb CII0)KHOCTH.

Copepxanue 3aJaHui  pa3pabOTaHO TIO0 OCHOBHBIM TeMaM Kypca XHMHUH,
00BbeIMHEHHBIMB IIECTh COAEPKATEIHHBIX OJIOKOB:

1. «OcHOBHBIE TIOHATHUS XUMUH (YPOBEHb aTOMHO-MOJIEKYJISPHBIX OPEICTABICHUMN)» -
2 3a7aHUs;

2. «Ilepuonnueckuii 3akoH u Ileprmoanueckas cucrema XuMu4yeckux sneMeHTon J[.M.
MenneneeBa» - 3 3aJ1aHus;

3. «CtpoeHue BelecTBay - 2 3a1aHus;

4. «MHOTr0o00Opa3ne XMMHUYECKUX PEaKIuii» - 6 3a/1aHUil;

5. «MHoroo0Opa3ue BenecTB» - 6 3aJ1aHHM;

6. «OKCcriepuMeHTaIbHAsl XUMUS - 5 3aJJaHH.

Ha BrinoiHEHUE YK3aMEHAIIMOHHON paboThI IO XUMHH OTBOMIIOCH 3 yaca (180 MuHyT).

YyacTHUKaM JK3aMEHa pa3peliaioch HCIOJb30BaTh  CIEAYIONIME MaTepualbl U
obopyI0BaHuE:

— Ilepuoanueckas cucrema xumuuyeckux anemMeHToB .M. Menneneesa;

— Tabnuiia pacTBOPUMOCTH COJIeH, KHCJIOT U OCHOBAaHUM B BOJIE;

—  DJIEKTPOXUMHUYECKHUH Psi/T HAMPSHKEHU METANIIOB;

—  HENmpOrpaMMHUPYEMbBIH KaIbKYJISATOD;

— nabopatopHoe  o0OOpyAOBaHHME IS ~ TPOBEIEHUS  XUMHUYECKUX  OIBITOB,
peaycMOTpeHHbIX 3aganusamu KM,

—  UHAUBUIYAIbHBIA KOMIUIEKT XMMUYECKUX PEAKTHUBOB U 000PY/I0BaHMUS.

MakcumanabHOE KOJIMYECTBO TIEPBUYHBIX OasIOB, KOTOpPOE MOXKHO TIOJYYUTh 3a
BBHITIOJTHEHUE BCEX 3a/IaHUI dK3aMeHAIIMOHHON paboThl — 40.

2. W3MmeHeHHsl, yTOUHeHHMs B cTPYKType u cofepxxanuu KUM OI'D nmo xumuu 2024
roaa

N3menenus B ctpykrype u coaepxkanun KUM OI'D no xumuu 2024 roga no CpaBHEHUIO C
2023 rogoM OTCYTCTBYIOT.



3. AHaau3 THNUYHBIX OIIMOOK HA OCHOBe pe3yabTaToB BbhinoaHenus KUM OI'D no
xumuu 2023 roga

B 2023 roay umcno yyactHukoB OI'D Mo XMMHH y4acTBOBAJIO 52 deloBeKa, U3 HHX:
BBITYCKHUKOB 50 mpeojofieny moporoBoe 3HaueHue, 29 yenoBek U3 52 y4acTHHUKOB SK3aMeHa
(56% ot obmiero yrcia SK3aMeHyeMbIX ) Habpayn 27 0aJioB | BBIIIE, YTO SBISICTCS OPUCHTHPOM
npu oTOope B MpoduiibHbIE Kiacchl. B 1emoM BBIMYCKHUKH JeBATHIX KiaccoB YAO mokazanu
BBICOKOE€ KauecTBO 00yueHus 1o xumuu (73%), Tak kak 38 yenoBek U3 52 y4acTHUKOB HaOpaiu
ot 21 1o 40 GamioB, MOTYYUB OLEHKHU «4» U «5».

CpenHuii IPOTICHT BHITIOTHEHUS 3a1annii 1 yactu cocraBusier - 64,1%, 2 gactu 69,4%, a
B 1IeJoM Mo pabore 66,2%. JlaHHble TOKazaTeau CBUAETEIBCTBYET, YTO C(HOPMUPOBAHHOCTH
0a30BBIX 3HAHUW U YMEHUI YCBOCHBI Ha IOCTATOYHOM YPOBHE.

B tabmume 1 mpencraBieHBI pe3ysIbTaThl BBIMOTHEHHS AK3aMEHAIIMOHHOH pabOTHI TIO
rpynmnaM 3aJaHuil  pa3jMdyHOTO YPOBHS CIOKHOCTH, BKIIOYAs pE3yNbTaThl JIsi TPYMI C
Pa3IUYHBIM YPOBHEM MOJTOTOBKH.

Tabruya 1.

Homep
3a1aHusA
B KM

IIpoBepsiemble 3J1eMeHThI
colep:KaHuA / yMeHust

Ypose
Hb
CJI0KH
ocTu
3a/1aHH
a1

Cpennuit
MPOLEHT
BBINOJTHEHUS

IIpoueHT BBINMOJHEHHUSI 10 PETHOHY B
rpynmnax, noJy4uBUIHX OTMETKY

«2» «3» «“» «5»

Yactp 1

ATOMBI U MOJIEKYJbl. XUMHUYECKUH
aneMeHT. IIpocTble ®  CIIOXKHBIE
BEILIECTBA.

40,4

0,0 16,7 23,5 71,4

Crpoenue aToma. Crpoenue
NIEKTPOHHBIX ~ 000JOYEeK  aTOMOB
nepBbIXx 20 XMMHYECKHX 3JIEMEHTOB
Ilepuoguueckoit  cucremnl  J.M.
Menpeneea. I'pynmbl v nepuoabl
[Tepuoaunueckoit CHCTEMBI.
Du3nuecKuid  CMBICI  MOPSAKOBOTO
HOMEpPA XHM. 2JIEMEHTA.

80,8

0,0 66,7 82,4 95,2

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
JJIEMEHTOB B CBSI3M C MOJIOKEHHUEM B
[epuonnieckoit cucreMe
XUMHYECKHX JIEMEHTOB.

84,6

0,0 66,7 88,2 100,0

BanentHocte. CTeleHb OKHUCICHHSA
XHUMHYECKUX DJIEMEHTOB.

74,0

0,0 37,5 85,3 92,9

CrpoeHue BellecTBa. XHUMHUYECKas
CBs3b: KOBalicHTHas (TMOJISIpHAS W
HETIOJISIPHAs), HMOHHas,
METaJUTNIeCKasl.

73,1

0,0 50,0 70,6 95,2

Crpoenue aToma. Crpoenue
JJIEKTPOHHBIX ~ 000JOYEeK  aTOMOB
nepBbIX 20 XMMHYECKHX 3JIEMEHTOB
Ilepuonuueckoir  cucrembr 1.1
Menneneena. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB JJIEMEHTOB B
CBSI3H c MOJIOKEHHEM B
Tlepuoauueckoit cucreme
XUMHUUYECKHUX JIEMEHTOB.

71,2

50,0 50,0 52,9 100,0

Knaccupukanus ©  HOMEHKIATypa
HEOPraHUYECKUX BEILECTB.

75,0

0,0 50,0 82,4 90,5




Homep
3a/laHusA
B KM

IIpoBepsiemble 3J1eMEHThI
coaep:kaHus / yMeHUs

Ypose
Hb
CJI0KH
ocTH
3a/1aHu
b |

Cpennmii
MPOLEHT
BBINOJTHEHHS

IIpoueHT BBINOJHEHHUSI 10 PETHOHY B
rpynmnax, moJay4uBUIHX OTMETKY

«2» «3» «“4» «S5»

XUMHYECKHE  CBOMCTBA  MPOCTHIX
BelmecTB. XHMMHYECKHE  CBOMCTBa
OKCH/IOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX.

50,0

0,0 50,0 35,3 66,7

XUMHUYeCKHe  CBOMCTBaA
BEIIECTB. XHMMHUYECKHE
CJIOJKHBIX BEIIECTB.

IIPOCTHIX
CBOICTBa

69,2

0,0 41,7 67,6 92,9

10

XHUMHYECKHUEe  CBOMCTBa
BemecTB. XHUMHYECKHE
CJIOKHBIX BEIIECTB.

MPOCTHIX
CBOICTBa

60,6

25,0 33,3 50,0 88,1

11

Knaccudukarms XUMHYICCKHUX
peaKifii Mo pa3IMYHBIM PU3HAKAM:
KOJIMYECTBY M COCTaBYy MCXOJIHBIX H
MOJYYEHHBIX BEMIECTB, H3MEHEHUIO
CTErleHe OKUCIEHHWS XHMHYECKHX
3JIEMEHTOB, MOTJIOIICHHUTO "
BBIJICJICHUTIO DHEPTHH.

67,3

0,0 50,0 64,7 85,7

12

XuMuyeckass peakuus. YCIOBUS U
NPU3HAKA TIPOTEKAHHUS XHUMHYECKHX
peakuui. XUMHYECKHE YpaBHEHHUS.
CoxpaHeHHE MacChl BEIIECTB NP
XUMHYECKHUX PEAKIHIX.

58,7

25,0 33,3 64,7 71,4

13

DJNEeKTPONUTBI U HEIIEKTPOJIHTHI.
Kartunonst u AHHOHBIL.
DACKTPOIUTHYCCKAS ~ JUCCOLHAIIHS
KHCJIOT, IeJIouei u cosel (cpeHunx).

67,3

0,0 16,7 70,6 100,0

14

Peaknnu MOHHOTO OOMEHA M YCIIOBHS
UX OCYIIECTBIICHHSL.

57,7

0,0 33,3 52,9 81,0

15

OKHCITUTENEHO-BOCCTAHOBUTENLHBIE
peakiuu. OKucIuTeNb u
BOCCTAHOBHUTEIb.

82,7

0,0 66,7 88,2 95,2

16

[IpaBuna GezomacHOi
MIKOJILHOM nabopaTtopum.
Jlabopartopnas nocyzaa u
obopynoBanue. Paznenenue cmeceii u
OunCTKa BemecTB. [IpurorosneHue
pactBopoB [IpoGnembr Ge3omacHOro
UCTIOJIb30BaHUS BEIIECTB u
XUMHYECKHIX peaxmmii B
MOBCETHEBHON J>KM3HHU. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOMIEH cpeibl |
ero mocienctsus. UeaoBeK B MHUpE
BEHICCTB, MAaTCpUAIOB U XUMHYCCKUX
peakiuii.

pabotel B

32,7

0,0 16,7 23,5 52,4

17

OnpeneneHne  XapakTepa  Cpensl
pactBOopa KHUCIOT M IIEJIOoYer ¢
MOMOIIBIO WHJIUKATOPOB.
KavecTBeHHbIE peaklMd Ha HOHBI B
pacTBope (xmopun-, cynbdar-,
KkapOoHar-, ¢ocdar-, THIPOKCUA-
WOHBI; HWOHBI  aMMOHHWs, Oapus,
cepeOpa, KaJbLUs, MEIU W JKelesa).
[TonmydeHune ra3000pa3HBIX BEILECTB.
KauecTBeHHbIe peakuuu Ha
ra3oo0pasHble BellecTBa (KUCIOPOJ,

55,8

25,0 16,7 47,1 88,1




B
Ypose IIpoueHT BHIMOJIHEHHS 0 PETHOHY B
Hb
. rpynmnax, noJy4uBIIUX OTMETKY
Homep CJI0KH Cpennmii
IIpoBepsiemble 3J1eMEHThI
3aJaHus ocTH MPOLEHT
coaep:kaHus / yMeHUs
B KUM 3a/laHd | BBINMOJIHEHHS
«2» «3» «“4» «S5»
|
BOJIOPOJI, YTICKHUCIBIN Ta3, aMMHAK).
18 Brruncnenue MacCOBOM (o)) 17¢
A b 71,2 0,0 33,3 76,5 95,2
XHMHYECKOTO 3JIEMEHTA B BEIIIECTBE.
19 Xummudaeckoe 3arps3HEHUE
OKpYyXarolien cpenbl u €ero
mociencTsus.  YenoBek B MHpE b 48,1 0,0 8,33 47,1 76,2
BEIIIECTB, MAaTEPHAJIOB H XUMHUECKUX
peakiuil.
CpenHuii MPONEHT BHIMOJHEHUS 3aMaHuii 1 yacTn 64,1 8,3 37,5 62,0 86,3
Yactp 2
20 OKHCIUTEIBHO-BOCCTAHOBHUTEIILHBIC
peakuuu. OKHUCIATED H B 66,0 0,0 36,1 70,6 85,7
BOCCTAHOBHTEJIb.
21 B3auMOCBsI3b  pa3IMUYHBIX  KJIACCOB
HCOPraHUYCCKUX BCIIICCTB. PeaKI_lI/II/I
p B 60,1 0,0 22,9 52,9 92,9
HOHHOTO OOMEHa M YCIOBHA UX
OCYIIECTBIICHHS.
22 Brruncienne KojgW4YecTBa BEIECTBA,

Maccel WIM O00BbEMa BelecTBa I10
KOJIMYECTBY BEINECTBA, MAacce WU
00BEMY OJHOTO W3 PEArcHTOB WK B 52,6 0,0 13,9 51,0 81,0
NPOJYKTOB  peaKIiMu. BorancieHue
MaccoBOM  JONM  PacTBOPEHHOTO
BEIECTBA B PACTBOPE.

IIpakTHYecKkas 4acTh

23 Pemenne skcrieprMeHTANBHBIX 3a1ad
no teme «Hemeramisl [V- VII rpynn
U UX COCIUHECHUI»; «MeTauibl U uX
COCIIITHCHUS. KauectBeHnHbIC
peaknMmd Ha HWOHBI B  pacTBOpE
(xopun-, HOINI-, cymbdart-,
KkapOoHaT-, cwiaHKaT-, (ocdar-; HOH
aMMOHUS;  KaTHOHbI  H3YYEHHBIX
METaJJIOB, a Takxke Oapus, cepebpa,
KaJIBITUs, MEJIM U JKeJe3a).

B 81,7 62,5 47,9 88,2 97,6

24 IlpaBuna OGe3zomacHOW paboOTBl B
MIKOJIEHOM nabopaTtopum.
Jlabopatopras mocyra M| g 933 1000 | 875 | o912 | 976
obopymoBanue. Pasnenenue cmeceit u
oumcTKka BenlecTB. IlpuroroBneHue
pacTBOPOB.

CpeaHuii NPOUEHT BbINOJHEHHS 3aJaHUI 2 YacTH 69,4 28,1 38,0 69,5 91,1

Cpennuii npoueHT BbinoaHenus 3aganuii KUM 66,2 16,2 37,7 65,0 88,2

Ananusupys pe3ynstaTtsl BeinmonHenuss OI'D nmo xumuu 8 YAO no rpynmnaM o0ydaronmxcs
C pa3IMYHbIM YPOBHEM MOATOTOBKH, MIPE/ICTaBIEHHbIE B Tabiuie 1, MOXKHO clienarh Cleayroume
BBIBOJIBI:

1) I'pymma yyammxcsi co ciaboil OATOTOBKOW HE JOCTHIIA JIOMMYCTUMOTO YPOBHS TIPH
BBITIOJIHEHUHU BCEX 3aJaHUM SK3aMEHAIIMOHHOW paloThl, KpoMe 3ananuii 6, 10, 12, 17, 23 u 24.
CpenHuil IpOLEHT BBINOJIHEHUS pabOThl JaHHOM KaTeropueit coctaBui 16,2%, 4To 3HAUNTENBHO



HUXKE JTOIYCTUMOTO YpOBHs. B 3Toii rpynme /Ba BbIIYCKHHUKA, 4TO cocTaBisieT 3,8% oT o01ero
YyyCiia YYaCTHUKOB dK3aMeHa 1o xuMmuu B 2023 ropy.

2) HawuGombIee yuciio BbIMYCKHUKOB (40,4% oT 00Iero 4rcia y4aCTHHKOB K3aMCHA)
CIPABHJINCH C HK3aMEHOM, ITOKa3aB OTJIIMYHBIN YPOBEHb MOArOTOBKU. JlaHHAs TpyIIa MoKa3bIBaeT
BBICOKUH TPONEHT BbINMONHEHUsI Bcex 3agaHuii KMM 3a uckmodyenuem 3amanuiit Ne 8 u 16,
CPEIHMI MPOLEHT BBHINOJIHEHUS 3aJaHMil MEepBOM yacTu cocTaBisier 86,3%, BTOpoM 4acTu —
91,1%, mo Bcell 3K3ameHalMOHHON pabote — 88,2%. VIMeHHO 53Ta KaTeropusi ydalmluxcs
«BBITSIHYJIa» CPEIHUM NMPOLEHT BBINOJHEHMS 3aJaHUll B LEJIOM MO0 YyKOTCKOMY aBTOHOMHOMY
OKpyTy.

3) Vwuyammxcs ¢ Xopouieil MOArOTOBKON MO XMMHH ITOYTH TPETh OT OOIIEro KOJIHYECTBA
YYaCTHUKOB 3Kk3aMmeHa (32,7%). VY naHHOM rpynmbl BBITYCKHUKOB 3aTPYAHEHHS BbI3BAIU
3a1aHus 0a30BOr0 YpoBHs clokHOCTH Ne 1, 8, 16, 19 v MOBBIIEHHOTO YPOBHS CIIOKHOCTH Ne 17.
CpenHuii MPOUEHT BBIMOJHEHUS 3aJaHUl B LEJIOM 3TOW TPyNIOM yYaCTHUKOB cocTaBwi 65%
(mepBast yacth — 62%, BTOpas 4yacth — 69,5%), Moka3arenb HEIIOXOW, BBIIIE JOMYCTUMOIO
YPOBHSI 3aJJaHUI JTIO00H CII0KHOCTH.

4) T'pymnma BBITYCKHHKOB C YIOBJICTBOPHUTEIBHON MOATOTOBKOW cocrtaBiser 23,1% ot
oOUIero KoJau4ecTBa y4yacTHUKOB. CpeqHHil MPOLEHT BBIMOJIHEHUS pa0OThl JaHHOW KaTeropueu
cocraBun 37,7%. B mepBoi 4acTH IONYCTUMBIA YpOBEHb M BBIIIE 3Ta IPYIIA yYaCTHUKOB
npeojosienia B 12 3aganuax u3 19 (cpeaHuil mMpoIEeHT BHITIOJHEHMS 3aJaHuil 1 4acTu cocTaBUII
37,5%, 9T0 HUXE JOMYyCTUMOTO 3HA4YEHHS JUIsl 3aJaHuil 6a30BOro ypoBHs). Co BTOpOW 4YacThIO
JaHHAsl KaTeropus y4YaCTHHUKOB CIIpaBWiIach B cpeaHeM Ha 38%, BBINOJHUB 3aJaHUs BBICOKOTO
YPOBHSI CJIOKHOCTH BBIIIE IOMYCTUMOTO 3HAYCHHUSI.

MOXHO OTMETHTb, UTO BHITYCKHUKHU 9-X kiaccoB 2023 roja ¢ hK3aMeHaIMOHHON paboTon
CIIPaBUJIUCH XOPOIIO, TaK KaK CPETHHUI MPOIICHT BhINONHEHUs 1 yactu coctaBun 64,1%, 2 yactu
69,4%, a B uenom no padore 66,2%. JlaHHble MOKa3aTeIW BHIIIE MOKa3aTeJaed J0MyCTHMOIO
YpOBHS 3allaHuil JH000W ciokHOCTH. [IpudeM ¢ 3amaHUsSMU BBICOKOTO YPOBHSI CIIOKHOCTH
YYaCTHUKH CHPABWIMCH HEMHOTO JIyYIlle, YeM C 3aJaHUsIMU 0a30BOTO U TMOBBIIIEHHOTO YPOBHS
CJIOKHOCTH.

CornacHo pe3ylbTaTtaM BBIMOIHEHHS padoThl OI'D nmo xumun mo rpynmnam o0ydaromuxcs
C pa3JINYHBIM YPOBHEM IOJTOTOBKH, IPEJICTABIEHHBIX B Ta0yuIle 1, MOKHO BBIICIUTH 3aJaHUs, C
KOTOPBIMH Y4Yalllecs] CIPaBUIUCh HAa BBICOKOM YPOBHE U 3aJlaHUs, B KOTOPBIX HCIBITHIBAIU
HauOOJIBIIINE 3aTPYTHCHHUS.

Ha nu3kom ypoBHe BoinonHeHs! 3a7aHus B 1 yactu KUM no xumuu (ot 0% mo 49,9%
JUTS 3a/TaHUN 6a30BOTO YPOBHS):

B 2023 roay TonbKO TpH 3aJaHUsl MEPBOM YACTH BbI3BAIM Yy YYaCTHHKOB SK3aMeHa
UyKOTCKOro aBTOHOMHOTO OKpyra 3aTpyaHeHus. Oto 3amanus Ne 1, 16 u 19, npu pemenun
KOTOPBIX BBITYCKHUKU MOKAa3ajJu HU3KHH ypoBeHb BbinosHeHUs (0T 0% no 49,9% nns 3aganuit
6a3oBoro ypoBHs u 0T 0% 10 15% n7s 3aaHuil MOBBIIEHHOTO YPOBHS CJI0KHOCTH):

Nel (Ga3oBblii YpOBEHb) — 3a/laHME HA 3HAHWE U MOHUMAHUE BAXKHEUIIMX XUMHUYECKUX
MOHATUN (BJIaJICHUE MOHSITUIHBIM anmnapaToM U CHUMBOJUYECKUM S3bIKOM Xumuu). CpenHuit
npoueHT BeimoHeHus 40,4%. Bce kaTeropuu y4acTHUKOB MTOKA3aly HU3KUN MPOIEHT PEIICHUS
JAHHOTO 3aJlaHus, KpOME IPYIIbI, MONY4YUBIIUX HA dK3ameHe «5» (71,4% Boinonnenus). lpu
BBITIOJTHEHUW 3ajaHusi Ne | JIeMOHCTpalMOHHOTO BapWaHTa HEoOXoauMoO ObUTO BHIOpATh JBa
BBICKAa3bIBaHUsI, B KOTOPBIX FOBOPUTCS O KeJie3e KaK XMMHUYECKOM 3jeMeHTe. Huszkuil ypoBeHb
pelIeHus: TaHHOTO 3aJJaHUsl TOBOPUT O TOM, YTO Y4YalIUECs HE IOHMMAIOT OCHOBHbIE XUMUYECKUE
MOHATHUA W HE BIAJCIOT CHMBOJIMYECKUM S3BIKOM XHUMHH. [[Is yBeNnMuYeHHs] KayecTBa
BBITIOJTHEHUS JJAHHOTO 3aaHusl pu oaArotoBke Kk OI'D HeoOxomuMo ynenuTh 00Jbllle BHUMAHHUS



Ha WU3YYECHUE BANCHEUMWIUX XUMUYECKUX HOHAMUI: BEUIECTBO, XMMHYECKHN 3JIEMEHT, aTOM,
MOJIEKYJIa, IPOCTOE U CJI0KHOE BELIECTBO.

Ne 16 (6a30BbIif YpOBEHB) — 3aJlaHWE HA YMEHHE OOpalaThCs ¢ XUMUYECKOW TMOCYAON U
1abopaTopHbIM 00OpPYJOBAHMEM, a TAK)KE HA YMEHHE HCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS B
MIPAKTUYECKON JCSITENIbHOCTH W TOBCEIHEBHOM >KWM3HHM Ui O€30MacHOro oO0palieHus C
BEIIIECTBAMHU, TPAMOTHOTO OKa3aHWs MEPBOW MOMOIIM MPU OKOTaX KUCIOTaMU M IIEI0YaMHu.
Cpennuii TpotieHT BeIMOTHEHUS 32,7%. TonbKO KaTeropus «OTIMYHUKOBY» BBITIOJIHUTIA 3aJaHHC
Ha JomycTuMoM YypoBHe (52,4%), ocTanbHbIE YYAaCTHHUKH CHPABWIKCH IUI0X0. ['pymma c
HEYJIOBJICTBOPUTEIBHONW OlleHKOM coBceM He BbimoiHmiIa ero (0,0%). B 3amanum Nel6
J€MOHCTpalMOHHOro BapuaHTa 2023 roja U3 4YeThIpeX CYKIEHUH HYXHO OBbLIO BBIOpaTh BCE
BEpHBIE O MPaBHJIaX PabOTHI C BEIIECTBAMHU M 000PYI0BAHUEM B JIaDOPATOPUU U B OBITY:

1) X710p MOXKHO MOIy4YaTh TOJIBKO B BRITSDKHOM IIKady.

2) Ilpu mnpUTOTOBICHUH PACTBOPAa KHCIOTHl KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIOTY
MPWINBAIOT K BOJIE.

3) Ilpu HarpeBaHUM pacTBOpPA MPOOUPKY C KUIKOCTHIO JAEPiKAT CTPOTO BEPTHKAIHHO.

4) PaboTy ¢ eIKUMU BEIIeCTBAaMU CIIEyeT MIPOBOIUTH B PE3NHOBBIX MepUYaTKaXx.

Huzkuii mpolieHT BBIMIOJHEHUSI 33a/laHUsl JEMOHCTPUPYET, YTO y OOJBUIMHCTBA yUYaIIUXCS
He cOpPMHUPOBAHBI 3HAHUS MO pazaeny «MeToabl MO3HAHUS BEIIECTB M XUMUYECKHUX SIBIICHUM.
DKcrepuMeHTaIbHbIe OCHOBBI XUMHUN». TakkKe MOKHO y4ecThb TOT (DaKT, 4TO ydaliuecs BCerjaa
TJIOXO BBHITIONHSIOT 3a/laHus, B KOTOPBIX HEOOXOAMMO BHIOpaTh BCE MpaBHIIbHBIE OTBETHI. [Ipu
noArotoBke ydamuxca kK ['MA mo xumum memaroraM HEoOXOAMMO aKTHBHEE HCIIOJIb30BaTh
3a/laHusl JTAaHHOTO OJIoKa Ha ypoKax M TPHU BBINOJIHEHUHM YYAIlUMHUCA JIOMAIlHEW paboTHI.
[TpoBOIUTH IEMOHCTPAIIMOHHBIE W JIAOOPATOPHBIE OMBITHI, MPAKTUYECKHE PAOOTHl IO XUMHUU B
noJIHOM oO0beme. OOpaTUTh BHUMAaHUE yYalIUXcsl Ha HEOOXOJUMOCTh XOPOILEro 3HAHMS MPaBUI
TEXHUKH 0€30MaCHOCTH B XMMUYECKOMN J1ab0OpaTOpHH.

Nel9 (6a30BBIN ypOBEHB) — 3aJjaHe HA YMEHHE HCIIOIb30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHUS B MPAKTHUECKON JEATEILHOCTH (ITOBCETHEBHOM JKU3HM) sl 0€301acHOTO OOpaIieHus ¢
BelECTBAMU (MaTeprajgaMu) U TpaMOTHOTO OKa3aHUs MEePBOI MOMOUIM MPHU 05KOraxX KHUCIOTaMH U
menoyamu. Cpennuii npoment BbimonHeHusi 48,1%. Bce kareropuu ydacTHUKOB TOKa3alu
HU3KAW TPOLEHT BBINOJIHEHUS JAHHOTO 3aJaHusl, KpOME «OTIIMYHUKOBY», KOTOpPbIE XOPOLIO
BoITIOTHIWIH €ro (76,2%). B 3aganun Ne 19 neMOHCTpallMOHHOTO BapuaHTa HEOOXOAUMO OBLIO
PEIINTh CIEAYIONIYI0 3aJady: MpPH TMOAKOPMKAX OBOIIHBIX M IBETOYHBIX KYJIbTYp B MOYBY
BHOocutcs 200 r azora Ha 100 m?. Bpiuucnurte, CKOJBKO T'PaMMOB aMMHUAYHOM CEIUTPbI HAJ0
BHECTH Ha 3€MeJIbHbIN ydacTok miomaasio 70 m>. Heycrniex BbIMOIHEHUS 3a/1aHKsI MOKHO CBSI3aTh
C HEBEpPHBbIM BBINMOJIHEHHEM YacTbl0 YYacTHUKOB 3afaHus Nel8, ¢ ommbkamu B pacuere, ¢
HEMPaBWIBHBIM OKPYTJICHHEM U BOOOIIIE C HEBHUMATEIBHBIM ITPOUYTEHUEM YCIIOBUS 3ananus. s
MOBBIIICHUSI KayeCTBA BBIMOJIHEHUS YYalIUMUCA JAaHHOTO 3aJlaHusl TeJaroraM HEO0XO0JIUMO
0o0JbIlIe BHEAPATH MOJOOHBIE 33aJJaHUsl Ha YPOKAaX U HA 3aHATUSAX BHEYPOUYHOU NIEATEIBHOCTH, a
TaK)Xe B KayecTBe JomaliHero 3aaanus. OOpaTuTh 0co00e BHUMaHUE Ha MPOBEJCHUE 3aHATHUH,
Ha KOTOPBIX OOCYXKTAIOTCS TaKHE TEMBI, KaK «XUMHUS B OBITY» WU «XUMHS B HAIICH YKUZHW.
VY nensaTe cepbe3HOe BHUMaHHWE OOYYEHHIO MIKOJBHUKOB PEIICHUIO PACYETHBIX M Kaue€CTBEHHBIX
3a/1a4 1Mo XUMHH.

Cpennuii npoueHT BbINoJHEHUs 3agaHuil 1 wactu OI'D mo xumum no Yykorckomy
aBTOHOMHOMY OKpyry coctaBuil 64,1%. J[aHHBIN pe3ynbTaT MO3BOJIIET CAENATh BBIBOJ O TOM,
YTO BBITYCKHUKU 9-X KJIaccoB Mo npeamety xumus B 2023 roly mokazaiu 10CTaTOYHBIA YPOBEHb
chopMUpOBaHHOCTH 0a30BbIX 3HAHUM M YMEHUW MpPU BBINOJIHEHUHM 3a7aHuil 0a30BOro u
MOBBIIIEHHOTO YPOBHEU CIIOKHOCTH.



Yetsipe 3a1aHus 1 4acTu, C KOTOPHIMU BBITYCKHUKHU CHPABWIMCH HEAOCTATOYHO XOPOIIIO,
BBHITIOJIHUB UX Ha JgomycTUMOM ypoBHe (0T 50% 1o 59,9% nns 3ananuii 6a30BOro ypoBHSI U OT
16% 1o 59,9% nuist 3aaHUiA TOBBIIIEHHOTO YPOBHSI CIIOXKHOCTH):

Ne8 (6a30BbIll ypOBEHb) — 3aJlaHHE HA YMEHHE XapaKTEepPU30BaTh XUMHYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCUIOB, KUCIOT, OCHOBaHMM U coielt). Cpeanuii
npoueHT BboimonHeHus S50%. Bce kaTeropum y4yacTHUKOB TMOKa3ald HHU3KUM TPOIEHT
BBITIOJTHEHUSI JTAHHOTO 3aJaHusl 32 MCKIIOUYEHHEM YYaCTHUKOB, MOJYYUBIIUX OTMETKY «5»
(«OTIIMYHUKKY» CTIPABUIIUCH C ATUM 33JlaHHEM Xopoio — 66,7%). Jlna BeimonHeHus 3aganust No§
MPEICTaBICHHOTO B JIEMOHCTpallioHHOM BapuaHTe 2023 roja, Heo6XoAuMo ObLIO BRIOpaTh /1Ba
BEILIECTBA, KOTOPBIE B3aMMOJIEUCTBYIOT C OKCHAOM amtoMuHusA. ClieoBaTeNbHO, y y4alllUXCs
JOJDKHO OBbITh CHOPMHUPOBAHO YMEHHE XapaKTEepPU30BaTh XWMHUUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOpraHMYeckux BemecTB. KadecTBO BBIMONHEHHS 3TOTO 3aJaHUs BO MHOTOM
ompejieNiaeTcs  METanpeIMETHbIMH  YMEHHSMHU  aHaJu3upoBaTh (UCHONB3Yys 3HAaHUA O
KJIacCCU(PUKAIIMN OKCUJIOB, MPUHAIJIC)KHOCTA €ro K aM(OTEepHBIM OKCHIaM) U MPOTHO3UPOBATH
BO3MOYXHOCTb MTPOTEKAHMS XUMUYECKOM pPEaKIMK ¢ TEM WM UHBIM BEIIECTBOM.

Nel2 (TOBBINICHHBI YpPOBEHb) — 3aJlaHME HA yYMEHHE PACHO3HABaTh OMBITHBIM ITYTEM
XUMUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB HEOpraHMYecKux BemecTB. CpeaHuil MpoIeHT
BEITIONTHEHUS 58,7%0 3a cUeT KaTeTOpPHH YYaCTHHUKOB, MONYIHBIIHX «4» (64,7%) n «5» (71,4%),
OCTaJIbHbIE YYACTHUKHU BBIMOJHHUIN 3TO 3aJlaHue Ha gonyctumoM ypoBHe (33,3% u 25%). s
BBINMOJIHEHUST 3ajaHuss Nel2 mpeacTaBieHHOro B JIEMOHCTpallMOHHOM Bapuante 2023 rona,
HE0O0XO0IUMO OBIJI0O YCTAHOBUTH COOTBETCTBUE MEXK/Y PEarupyroliMH BEIIECTBAMH U MPU3HAKOM
MPOTEKAIOIIEH MEXIy HUMH peakuuu. UTOOBl YCHENIHO BBIMOJHUTH 3aJaHUE Yy YYaIIUXCS
JOHKHO OBITh CPOPMUPOBAHO YMEHHE XapaKTEepPH30BaTh XWMHUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPTraHWYeCKHX BemecTB. KauecTBO BBIMOJHEHUS] ATOTO 3aJaHUS BO MHOTOM
ompenenseTcs ~ YMEHUSIMU  aHAIU3UpoBaTh  (MCMONB3ys  3HaHUA O  KiIaccudUKaIuu
HEOPraHMYECKNX BEIIECTB, 00 MX XUMHUYECKUX CBOWCTBAX) M IMPOTHO3UPOBATH BO3MOXKHOCTH
MIPOTEKAHUS XUMHYECKUX PEAKIIUN.

Boinmonnenue 3aganuiit Ne8, NelO, Nel2 Oynet ycneminee, eciii BO BpeMsl MOATOTOBKU K
I'MA u3yuyeHue XMMHUYECKUX CBOMCTB OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILIECTB COUYETAThH C
OBJIaJIeHUEM pa3uuHbIMHU Y Y J[. DT0 MokeT OBITh nepeBoa uHPOpMaIuu B rpaduuecKkre cXeMsl,
cocTaBlieHHe 0000uaronmMx TaOdUL, OCYIIECTBIECHUE LEMOYEK IPEBPAIlCHU, BBIMOIHEHHUE
MPAKTUYECKUX U JJa0OpaTOPHBIX padoT.

Nel4 (6a30BbIli YPOBEHB) — 3aJlaHUE HA YMEHHUE COCTaBIISATh YPaBHEHUS PEaKIMii HOHHOTO
oOMeHa M OMpeAeNsATh BO3MOXKHOCTh UX MpoTekanusa. CpeqHuil nporeHT BoinonHeHus 57,7%. C
JAQHHBIM 3aJlaHUEM YCIEIIHO CIpaBUJach KaTeropwsi Y4aCTHUKOB, mosyduBmas «5» (81%
BBITIOJTHEHUS), YUACTHUKU C OTMETKOM «4» U «3» BBIMOJHUIN 3TO 3aJJaHUE 3HAYUTEIBHO XYXKE Ha
52,9% wu 33,3% coorBeTcTBEHHO. ['pynna ¢ HEyJAOBIETBOPUTEIBHBIM PE3yJIbTaTOM COBCEM HE
BeimotHMIa  ero  (0,0%). Jnsa  BeimonmHeHus 3amgaHus  Nel4  mpeacTaBiIEeHHOTO B
JneMOHCTparmoHHoM BapuanTe 2023 roaa, He00X0AUMO ObLIO BHIOpPATh JiBa MCXOJIHBIX BEIECTBA,
B3aUMOJICHCTBUIO KOTOPBIX COOTBETCTBYET COKPAIIEHHOE MOHHOE YPABHEHHUE PEAKIUU: Ca*" +
80327 = CaSOj3; VYcnemHoe BBIOJTHEHUE AAHHOTO 3aJaHUs MPEINoJaraeT MPOYHbIC 3HAHUS
ANEKTPOJUTUUCCKUIN TUCCOIMALINM, YMEHHS ONPEACIISITh BO3SMOXHOCTh MTPOTEKAHUS XUMUYECKUX
peaKkiuii, COCTaBIIATh PEAKIUU HMOHHOTO OOMEHAa B MOJIEKYJSIPHOM BHUJE, MOJHOM HOHHOM H
COKpaIieHHOM HOHHOM BHJIE.

Nel7 (MOBBIILIEHHBI YpPOBEHb) — 3aJlaHME HAa YMEHHME pAcHo3HaBaTh OMBITHBIM MYTEM
ra3o00pa3Hble BEIECTBA, PACTBOPHI KUCIOT U IIeJI0OUel M0 U3MEHEHUIO OKpPAcKU MHAMKATOpa, a
TaK)Ke Pacro3HaBaTh KUCIOTHI, MIEIIOYH M COJU MO0 HAIMYHUIO B KX PACTBOPAX XJIOPHII-, CYIbdart-,
KapOOHAaT-MOHOB W WOHAa aMMoHUs. CpenHuil TpoUeHT BbIMONHEHUS 55,8%, y4acTHHKU C

10



OTJIMYHBIM pEe3yJIbTaTOM XOPOUIO CHpPaBWINCH C 3anaHueM (88,1%), BBITYCKHUKH, CHABILHE
9K3aMeH Ha «4», TOKaszalu CpelHuil ypoBeHb BbinoiHeHUs (47,1%), ocranibHble KaTErOpHH
BBINIOJIHWIIM 3aJjaHUE€ Ha JOomycTUMOM YypoBHE (25% u 16,7%). Hdna pemenus 3aganust Ne 17
JEMOHCTPAIIMOHHOTO BapHaHTa, HEOOXOAWMO OBLTO YCTAHOBUTH COOTBETCTBUE MEXKIY ABYMS
BEIIECTBAMU U PEAKTUBOM, C IIOMOIIBI0 KOTOPOI'O MOYKHO PA3JIMYUTh 3TH BEIIECTBA.

BEIIIECTBA PEAKTHUB
B) Na,SO, u NaOH 3) MgO
4) K3PO,

Ycnenrnoe BBINOJHEHHUE TAHHOTO 3aJ]aHusl MIPEJI0JIaraeT MPOYHbIE 3HAHUSI KAUECTBEHHOTO
OTIpeNIeJICHUsT TPOCTBIX U CIOXHBIX COCTUHEHHM, WX (U3HMYECKUX M XUMHYECKHUX CBOMCTB.
HeBpICOKHIT TTPOIICHT BHITIOTHEHUS 3aJaHUs MMO3BOJISICT TOBOPUTH O CYIIIECTBOBAHHH CEPhE3HBIX
mpoOeloB B CUCTEME XHUMHUYECKUX 3HAHUHM BBIIIEYKA3aHHBIX SJIEMEHTOB cojepxkanusd. [lpu
nmoAroToBke ydamnmuxcs k OI'D HeoOxoaumo OojbIlie BHUMAHHS yAEIATh OTPAOOTKE 3aJlaHWi Ha
KaueCTBEHHOE OIpe/ieJICHHe BEIIeCTB M MX XHMMHUYECKHE CBOMCTBA, MPUMEHSITH Tpaduueckue
CXeMbl, 00oOIIaronMe TabauIbl, OOJIbIIE OTBOAWTH BPEMs Ha CaMOCTOSITEIBLHOE BBINOJTHEHUE
YUCHUKAMH pPEaJbHBIX XUMHUYECKHX OJKCIIEPUMEHTOB. bosiee TOro, mpu BBHIIOJHEHUH
7a00paTOPHBIX PabOT M JEMOHCTPAIIMOHHBIX OIMBITOB CIIEyeT aKIICHTHPOBaTh BHHUMaHHE Ha
oOcyxaeHue HAOMIOACHUNA W PE3ylbTaTOB, a TaKke OOYYCHHIO TMpaBWiaM O(OPMIICHUS.
Cy1iecTBEHHOE 3HAaUYE€HHUE B 3TOM OTHOIICHUU JIOJKHBI UMETh YeTKasi MOCTaHOBKA IieNiel U 3aau
IJIAHUPYEMOTO JKCIIEPUMEHTa, OIpPEACICHUE IOpSJKa €ro BBIMOJHEHHUS, a Takke (OPMBI
MpEeAbsIBICHUS PE3YIbTATOB.

Haubosiee ycnemHo, nokazaB BbICOKHH ypoBeHb BbinojHeHus (ot 80 o 100%),
BBITTYCKHHUKH CIIPABUJIUCH C TPEMs 3aJaHUsIMU | 4acTH:

Ne2 (6a30BBI ypOBEHb) — 3aJaHUE HAa YMEHHE COCTAaBJIAThH CXEMBl CTPOCHHUS aTOMOB
nepBeix 20 snemeHTtoB Ilepuommueckoit cucrembr .M. Menneneea. CpeaHuil TpOIEHT
BoimoiHeHus: 80,8% 3a cuer Bcex KaTeropuil y4yaCTHUKOB, KPOME TPYIMIMbI, TMOTYYHBIICH
HEYOBJIETBOPUTENIbHBIN PE3yNbTaT.

Ne3 (6Ga30BbIli YpOBEHB) — 3ajJaHWE HA 3HAHWE W MOHUMaHHMe cMmbicia [lepuogmyeckoro
3akoHa /.M. MenneneeBa. Cpeqnuii mpoueHT BbinojgHeHus 84,690 3a cyeT Bcex KaTeropuii
YYaCTHUKOB, KPOME T'PYIIIbI, TOJTYYUBIIEH HEYAOBICTBOPUTEIbHBINA PE3yIbTAaT.

Nel5 (06a3o0BBIi ypoBeHb) — 3aJaHWE HA YMEHHE COCTaBJISTh OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH, ONPECIATh OKUCIUTEIb U BOCCTaHOBUTENb. CpeaHHIl MPOLEHT
BoimotHeHUs1 82,7%. Bce yuactHuku OI'D XOpoIlio BBIMOJHUIW JaHHOE 3aJlaHHE, KpOMe
BBIITYCKHUKOB, MOJYYMBILIUX HEYAOBIETBOPUTENbHYIO OTMETKY (0,0%).

Boinyckauku 9-pix knaccoB 2023 rona XOpoLIO BBIMOJHUIM JEBATH 3alaHuil 1 ydacrtu,
M0Ka3aB YPOBEHb BBITIOJHCHHUS 3a/jaHus Bbllle cpeanero (ot 60 1o 79,9%):

Ne4 (TIOBBIIIIEHHBIN YPOBEHb) — 3aJjaHUE HA YMEHHE OMpEeisaTh BAJICHTHOCTh M CTENEHb
OKHCJICHUS dJIEMEHTa B coequHeHnu. CpeHui pOIeHT BhInoiHeHus: 74%0, ¢ TaHHBIM 3a7jaHUEM
YCIIECIIHO CIPAaBWIMCh YYAaCTHUKM C XOPOIIEH M OTIIMYHOM IOJATOTOBKOM, MOKAa3aB BBICOKUU
mporeHT BhITONMHEHUS — 85,3% u 92,9% COOTBETCTBEHHO), YYaCTHUKH, MOJYYUBIIHE «3»
CIPaBWINCh C JaHHBIM 33/JlaHMEM Ha JomycTUMoM ypoBHE (37,5%). Kareropus BbIITYyCKHUKOB €
OLICHKOM «2» He crpaBuiack ¢ 3aaanuem (0,0%).

Ne§ (6a30BbIil ypOBEHB) — 3aJlaHME€ HAa yYMEHHE OIPEACISITh BUJ XHMHUUYECKOW CBSI3U B
coenuHeHusx. Cpemuuii mporieHT BeimojHeHus 73,190 3a cueT KaTeropuu «OTIMYHUKOB» U
«XOPOIIUCTOB». YUYACTHUKH, MOJTYUYUBIINE «3» CIPABWINCH C 3aJJaHHEM, MMOKa3aB JOMYCTUMbIN
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ypoBeHb BbinonHeHus (50%). I'pynma ¢ HeynoBIETBOPUTENbHBIM PpE3YyJIbTATOM COBCEM HE
BeInonHuAa ero (0,0%).

Ne6 (6a30BbIMl ypOBEHB) — 3a/laHHE HAa YMEHHE OOBACHITH 3aKOHOMEPHOCTH W3MEHEHUS
CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/eiax MajblX MEPUOAOB U TJIABHBIX MOJArPYIII, a
TaK)K€ YMEHHUE XapaKTepU30BaTb XUMUYECKHE AJIEMEHTHI (0T BOJIOpPOAA 0 KalbliMsi) Ha OCHOBE
ux nonoxenud B [lepnoguueckoit cucreme xumudeckux 3neMeHToB J[.M. MenneneeBa. Cpennuii
nporeHT BeimoiaHenus 71,2% 3a cder xareropun «oTiudHUKOB» (100%), ocTanbHBIE TPYIIIBI
YYaCTHUKOB CIIPaBUIIKChH C 3a/laHueM Ha cpesiHeM ypoBHE (50%).

Ne 7 (0a30BbIil YpOBEHB) — 3aJJaHUE HAa YMEHHUE ONpPEACATh MPUHAAIEKHOCTh BEUIECTB K
onpenenéHHOMY Kiaccy coeauHeHu. CpeIHHI MPOLIEHT BBHIMOMHEHUs /9%0 3a CUeT KaTeropuu
«oTauaHUKOBY» (90,5%) u «xopomuctoB» (82,4%), y4acTHUKH, MOJIYUUBIINE «3» CIPaBUIUCH C
JAHHBIM 3aJaHueM Ha JonmycTuMoM ypoBHE (50%). Kareropusi BRIMYCKHUKOB C OLEHKOU «2» He
cnpasuiiack ¢ 3aganuem (0,0%).

Ne9 (mOBBIILIEHHBIN ypOBEHb) — 3aJaHUME Ha YMEHHUE XapaKTepU30BaTh XHMHUYECKHE
CBOMCTBa MPOCTHIX M CJOXKHBIX BEIIECTB (OKCHUIOB, KHCIIOT, OCHOBaHUU u coise). CpenHuii
MPOLIEHT BBINMONHEHUS 69,2% 3a cyeT KaTeropuu YYacTHHKOB, MONYYHBIIMX «4» U «5»,
YYAaCTHUKH C YIOBJIETBOPUTEIBHBIM PE3YyJIbTATOM BBINOJIHWIN 3TO 3aJaHUE HA JOIIYCTUMOM
ypoBHe (41,7%). Kareropus BbITyCKHUKOB C OLIEHKOU «2» He crpaBuiiack ¢ 3aganuem (0,0%).

Nel) (TOBBINIEHHBIN YpPOBEHb) — 3aJaHME HAa YMEHHE XapaKTepHU30BaTh XUMHUUYECKUE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHUUYECKUX BEIECTB (OKCUIOB, KUCIOT, OCHOBAHUN U COJIEH).
Cpennmii mporieHT BbITONTHEHHS 60,690 TONBKO 3a CUET KATeropuu «OTIUIHHKOB» (88,1%),
OCTaJbHbIE YYACTHUKU CHPABHIMCH C 3a/laHueM Ha cpeanem ypoBHe (50%, 33,3%, 25%). Hdus
BbIMmoJiHeHUsT 3ananus Nel() mpeacraBieHHOro B JIEMOHCTpalluOHHOM BapuaHTe 2023 rona,
HEO0OXO0IMMO OBLJI0O YCTAaHOBUTH COOTBETCTBHE MEXKAY BEIIECTBOM M pEareHTaMH, C KaXIbIM M3
KOTOpPBIX OHO CIOCOOHO BCTYNaTh B XUMHUYECKYIO pPEAKIUI0. UYTOObI YCNEUIHO BBINOIHUTD
3aJlaHue Yy Y4YalluXcsl JOJDKHO OBbITh C(HOPMHPOBAHO YMEHHE XapaKTepU30BaTh XHUMHUYECKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX BellecTB. KauecTBO BBIMOJHEHHUS 3TOrO 3aJaHU
BO MHOIOM OIpeAeNseTcs YMEHUSMU aHaJu3UpoBaTh (MCIONb3YS 3HAHUS O KiacCU(UKAIUU
HEOPraHMYECKNX BEIIECTB, 00 MX XUMHUYECKUX CBOWCTBAX) M IMPOTHO3UPOBATH BO3MOXKHOCTH
MIPOTEKAHUS XUMHYECKUX PEAKIIUN.

Nell (Ga3oBbIif ypOBEHb) — 3a/laHME HA YMEHHUE OMNpeAessITh (KIacCU(UIIMPOBATH) THIIBI
XUMHYECKUX peakuuid. CpeaHuil mpoueHT BhINoaHeHus 67/,3%0 3a cyeT KaTeropuu y4yacTHUKOB,
nonyyuBux «4» (64,7%) u «5» (85,7%), y4acTHUKUA C yJIOBIETBOPUTEIBHBIM PE3yJIbTaTOM
BBIIIOJIHWJIM 3TO 3ajJaHue Ha cpenHeM ypoBHe (50%). I'pynma ¢ HeyaoBIETBOPHUTENIBHBIM
pe3yapTaToM coBceM He BoinoiaHuIa ero (0,0%).

Nel3 (6a3oBBIii ypOBEHb) — 3a/JlaHHE€ Ha YMEHHE OOBSCHATH CYIIHOCTH IIpollecca
AIEKTPOJMTUYECKON JUCCOIMAIINY U PEaKIMi MOHHOTO oOMeHa. CpeTHUlA POIICHT BBITOTHEHUS
67,3% 3a cuer kareropuu «oTAM4YHUKOBY» (100%) m «xopommuctoBy (70,6%), y4yacTHUKH C
YIOBIETBOPUTEIBHBIM  PE3YJIbTATOM BBIMOJIHWIM 3agaHue mioxo (16,7%). TI'pymnma c
HEYJI0BJIETBOPUTENBHON OLIEHKOM coBceM He BbinosHuiaa ero (0,0%).

Nel8 (6a30BbIll ypOBEHB) — 3aJJaHUE HA YMEHHUE BBIUUCISATH MACCOBYIO JIOJII0 XUMUYECKOTO
anemeHTa o gopmyse coenuneHus. CpeaHuil mpoueHT BeimoaHeHus 71,2% 3a cueT kareropuu
Y4acCTHUKOB, monyduBmnx «4» (76,5%) u «5» (95,2%), y4yacTHUKU C YJIOBJIETBOPUTEIHHBIM
pE3yJIbTaTOM BBIIIOJIHWIM 3TO 3aJaHue Ha jgonyctumoM ypoBHe (33,3%). I'pynma c
HEYJI0OBJIETBOPUTEIBHBIM PE3YJIbTaTOM COBceM He BbinoiHuIa ero (0,0%).

AHa/Iu3 BbINOJHEeHUd 3a1aHuil 2 yactu OI'D no xumuu 2023 roaa
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PE3YJbTAaT BBIIIOJITHCHUA 3aJaHUM BBICOKOTO YPOBHA CJIIOKHOCTH,

Kak BugHO u3 Tabmuupl 2-7 BBITYCKHUKU 9-bIX KiaccoB 2023 ronxa mokasaid XOpOLIMi
CPEIHMI MPOLEHT BBINOIHEHUS

3amanui 2 yactu cocrasui 69,4%.

Tabnuya 2.
w
= TpeGoBaHnus K pe3yJbTaTam 2 Z g
= p pesy IpTa - B2 4 e S
5 IIpoBepsiemble OCBOEHHSI OCHOBHOM 53 = 5 S z S = K 3
; 3JIEMEHTHI CoAepPKaAHU o0pa3oBaTeJbHOMI g ; g g 2 = -] 5
2 / ymeHust MPOrpamMMbl, IPOBEPSIEMbIX §“ g SE85 SEE
s 3aaHUSIMHA J Z B 2
=
20 OKHUCITUTETBHO- YMeThb OTIpENIeNATh B 3 66,0
BOCCTAHOBUTEJIEHBIE OKHUCIIUTEIh u U3 HUX:
peakiu. OKHUCIUTENh M | BOCCTAHOBHUTENb, OOBICHATH 3 24 46,1
BOCCTaHOBHUTEIIb. CYIIHOCTh OKHCJIMTEJIbHO- 2 11 21,2
BOCCTAHOBUTEJIbHBIX pPEaKLIUN 1 9 17,3
U COCTaBIIATh UX YPaBHCHUS. 0 8 15,4
21 B3anMOCBsI3b pa3IMYHBIX VYMetb OTIpENIeNATh B 4 60,1
KJIACCOB HEOPTaHMUYECKUX | BO3MOYKHOCTH MPOTEKAHUS U3 HUX:
BEIIIECTR. Peakiuu | peakiuii HOHHOTO OOMEHa, 4 22 42,3
HUOHHOT'0 oOMeHa u COCTaBJIAITh YpaBHCHUSA 3 5 9,6
YCIIOBHS WX | XUMHYECKUX PEaKIIi. 2 8 15,4
OCYIIICCTBIICHHUS. 1 6 11,5
0 11 21,2
22 Brrunciienue konuyecTBa | YMETh BBIYHCISTH MacCOBYIO B 3 52,6
BEIIeCTBAa, MAaCChl WM | JOJIO BellecTBa B pacTBOpeE, U3 HUX:
00néMa BemiecTBa IO KOJIMYECTBO BEIIECTBa, 00BEM 3 20 38,5
KOJIMYECTBY  BCIISCTBA, | WM MAaccy BEIeCTBa IIO 2 8 15,4
Macce WIH  00BEMY | KOJIHYECTBY BEIIIECTBA, 1 6 115
OJTHOTO U3 PEarcHTOB WK | 00BEMY WM Macce pearcHTOB 0 18 34,6
MIPOAYKTOB peaKkIu. | WM IPOIYKTOB PEAKIIUH.
Brruucnenue  maccoBoit
JIOJTH BEIIECTBA B
pacTBope.
IIpakTnyeckas 4acThb
23 Pemenne Ymertsb XapaKTepU30BaTh B 4 81,7
9KCHEPUMEHTAIbHBIX B3aMMOCBSI3b MEXTY U3 HUX:
3a1a4 110 TEME COCTaBOM, CTPOCHUEM U 4 31 59,7
«Hemeramner IV- VI CBOWMCTBAMHU HEOPTaHUYECKHUX 3 10 19,2
TPy u WX | BEIIECTB, COCTaBJIATh 2 6 115
COETUHEHUI; YpaBHCHHS XUMHAYECKHX 1 4 7.7
«MeTannsl u uxX | peakumi. 0 1 1,9
COETUHEHUS.
KauecTBeHHBIC peakiyn
Ha MOHBI B PacTBODE.
24 IIpaBuna OezomacHoil | Ymerh obpararscs c B 2 93,3%
paboTBl B IIKOJNBHOM | XUMHYECKOU nocyAaod | W3 HUX:
nabopaTtopum. 1a60paTOPHBIM 2 47 90,4
JlaGoparopHast mocyna u | oOopyaoBaHWEM, IPOBOIUTH 1 3 5,8
obopyaoBaHue. OTIBITHI () MOJIYIEHUIO, 0 2 3,8
Paznenenne cmeceii u | coOuMpaHWI0O W HM3YUCHHIO
OYNCTKA BEIIECTB. | XHMHYECKHX CBOWCTB
[IpurorosneHue HEOPraHMYECKUX BEIIIECTB,
pPacTBOpOB. UCIIOJIb30BaTh NPUOOPETEHHBIE
3HaHUsI B MPAKTHYCCKOU
JIeSITEIbHOCTH u
MOBCEIHCBHOW  JKU3HU IS
Oe3omacHOTO OOpamieHus ¢
BEIIeCTBaMH, TPaMOTHOTO
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OKa3aHHsd TNEpBOH  MOMOIIU
py  OKOTax KHUCJIOTAaMHU H
IET0YaMH.

PaccmatpuBasi pe3yibTaThl MO TPYIMIAM YYAaCTHUKOB JK3aMeHa C Pa3IMYHBIM YpOBHEM
MOATOTOBKH, MOYKHO BBIJICIIUTH 3aJaHUSI BHICOKOTO YPOBHSI CIIOXKHOCTH, C KOTOPBIMU YYaCTHUKHU
CIIPaBUJIMCH HA BHICOKOM YPOBHE M 33JIaHUs, B KOTOPBIX UCTIBITHIBATIN 3aTPYAHEHUSI.

Ne2(0 (BbICOKMI YpOBEHb) — 3aJaHUE Ha YMEHHE OMNpEIeATh OKHCIUTEIb |
BOCCTAHOBUTEIIb, OOBACHITH CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA U
COCTaBJATh UX ypaBHeHHUsS. C JaHHBIM 3a/IaHUEM BBIITYCKHHKU CIPABWIKCH XOPOILO, MOKa3aB
CpeIHUN TPOIEHT BbHIMIOJNHEHU 66%. MakcumanbHOE KOJMYEeCTBO OaimioB HaOpamu 46,1%
YYaCTHUKOB, JTOMYCTHJIH OIIMOKY B OJHOM U3 3JeMeHTOB 21,2%, nBe ommOku — 17,3% u He
COpaBWINCh C 3agaHueM 15,4% y4yacTHMKOB. ODTO CBHJETEIbCTBYET O TOM, YTO DJIEMEHT
comepxanusg «OKHUCITUTETbHO-BOCCTAHOBUTEIBHBIE pEAKI[MKU» YCBOEH Ha YPOBHE BbIlle
Cpe/Hero.

B rpynmne mKOIRHUKOB C OTAWYHBIM M XOPOIIUM YPOBHSIMH TOJATOTOBKH, PEIIAEMOCTh
storo 3amaHusa cocrasmwia 85,7% wu 70,6% COOTBETCTBEHHO. I'pymma BBITYCKHHKOB C
yIOBJIETBOPUTEIbHBIM YPOBHEM TMOJArOTOBKM cMorja pemutsh 3anaHue Ne20 wHa 36,1%
(mocTaTouyHBI YpOBEHb) W BBITYCKHUKH, HE JOCTUTIIME TIOPOTOBOTO Oaiia, COBCEM HeE
cupaswinck ¢ 3tuM 3aaanuem (0,0% BeimonaHenus). K yuciny Hambosee 4acTo BCTpEHAIOIIMXCS
OIMUOOK CIEAYEeT OTHECTU: OTCYTCTBHE KOI(P(DUIIMEHTOB B 3JIEKTPOHHOM OallaHCe, MyTaHUIly B
MOHUMAHUKM POJM YaCTUIBI (OKUCIHUTETh WM BOCCTAHOBUTENh) W Tpolecca (OKUCICHHE WU
BOCCTaHOBJICHHUE), HEMPABUIILHOE OIpPEEIICHUE CTENEHU OKUCIIEHHS 3JIEMEHTOB B BEILIECTBAX, a
TaK)Xe HeBEepHasl pacCTaHOBKa K03 puuueHToB B ypaBHeHuu. [Ipu noaroroske yvamuxcs k [TA
Mo XMMHHU TeJlaroraM HeoOXOJMMO OOpaTUTh BHMMaHHE Ha OTPA0OTKY YMEHHUH MPaBUIBHOTO
OTIpe/ICNICHUs] YYaIlIUMUCS CTENEHEH OKHUCIEHUs aTOMOB 3JIEMEHTOB 10 (OpMyJiaM COEIMHEHHH,
OTpEeNIeTICHUs OKHUCIHUTENS, BOCCTAHOBUTENS, COCTABICHUS OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii, a Takxke ymeHui ypasauatb OBP mMeTo10M anexkTpoHHOT0 6anianca.

No21 (BbICOKMI YpPOBEHb) — 3a/laHME€ HA YMEHHUE COCTaBIATh YPaBHEHUS XUMUUYECKHUX
peakiuii, onmpeaeysTh BO3MOXHOCTh MPOTEKAHUS peakiuii moHHoro obmena. C 21 3amaHuem
BBITYCKHUKM CIPAaBWJIMCh XOPOWIO, TaK Kak cpeaHuid mnpoueHT BoinonHenus 60,1%o.
MaxkcumansHOe KOJIMYeCTBO OamioB HaOpanu 42,3% y4acTHHKOB, JOMYCTHIIN OIMUOKY B OJHOM
u3 snemeHToB 9,6%, naBe ommbku — 15,4%, tpu Oamna nmotepsu 11,5% u He crpaBWIHCH C
3aganueM 21,2% y4acTHMKOB. OTO CBHUIETEIBCTBYET O TOM, YTO OJJIEMEHT COJICpKAHUS
«B3anMOCBs3b Pa3IUUYHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB» YCBOEH HAa YPOBHE BbIlle
cpe/Hero.

['pynma BBITYCKHUKOB, MOTYYUBIIUX OTMETKY «5» CIPaBWIACh C 3TUM 3aJaHUEM OTJIMYHO,
BBITOJHUB €ro Ha 92,9%, y4acTHUKH C XOPOILIEH U YAOBIECTBOPUTEIHHOMN MOJTOTOBKOM MOKAa3aln
pe3yapTaT Ha JjonyctuMoM ypoBHe (52,9% u 22,9% COOTBETCTBEHHO), a BOT TIpyIa
UIKOJIBHUKOB C HEYJOBJIETBOPUTEIbHBIM YPOBHEM IOATOTOBKM COBCEM HE CMOIJIa PEIIUTH
3amanue (0,0%). [lpu pemenuu 3amanust No 21 BBIMYCKHUKH JTOMYCKalW CJICIYIOIIUE OIIHMOKH:
HEBEPHO pacCTaBICHHBIC KOX(PPUIIMEHTH B YPaBHCHMIX pEaKlUii, OTCYTCTBUE 3apsja UOHOB B
COKpalleHHOM MOHHOM YpPaBHEHUH, COCTABJICHHWE YpPaBHEHUW peaklUil MNPaKTUYECKU He
MpoTeKaromux. {715 mMOBBIIIEHUST YPOBHS PEIIaeMOCTH JTAHHOTO 3aJaHus mpu noarotoske Kk ['MA
HeoOXoIMMO OoJibllle BHUMAaHMS YAENSATh OTpabOTKe 3aJaHuil Ha XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB M MX B3aUMONPEBPAICHUM, NPUMEHATH TrpadUuecKUe CXEMBI,
obobmaromnue TabIuIlbl, 00JIbIIE OTBOIUTH BPEMS Ha CAMOCTOSATEIHLHOE BBIMIOTHCHUE YICHUKAMU
pEabHBIX XUMUYECKUX SKCIEPUMEHTOB. bosee Toro, npu BHINOJHEHUH J1A0OPAaTOPHBIX paboT U
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JEMOHCTPALMOHHBIX OIBITOB CIEYET aKLIEHTUPOBATh BHUMAaHHUE HAa OOCYK/IEHUE HAOIIOACHUN 1
pe3yabTaToOB, a TAKXKe 00YUEHMIO MpaBHiIaM O(POPMIICHHUS.

Ne22 (BbICOKMI YpOBEHb) — 33JjaHHE€ HAa YMEHHME BBIYHCIIATH MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, KOJIMYECTBO BEIIECTBA, 00bEM MM MAcCy BEILIECTBA [0 KOJIMYECTBY BEIIECTBA, 00BEMY
WIM Macce pPEeareHTOB WM IMPOAYKTOB peakuuu. 3agaHue 22 BBITYCKHUKH TPAaJIULAOHHO
BBIIIOJIHWIM XYK€, 4YEM JpYyrue 3aJaHusl BBICOKOTO YPOBHS CJIO)KHOCTH, CPEOHHUI MPOLEHT
BBIMTOTHEHUsT 52,6%. MakcumanbHOe KojudecTBO OammoB HaOpamu 38,5% ydacTHHKOB, OJHY
omnOKy nonyctunu 15,4%, nse omubku — 11,5% u 34,6 % BBINMYCKHUKOB HE CIIPABUIIUCH C ITHUM
3amaHueM. OHAaKO MOYKHO CKa3aTb, YTO JIEMEHTHI COAEpKaHus «BbluncieHne MaccoBOil 10IH
BEIIECTBA B pacTBOpe. BbruncieHue KonvuecTBa BELIECTBA, MAacChl MM 0OBEMaA BELIECTBA IO
KOJIMYECTBY BEIIECTBA, Macce WIM 00bEMY OJHOTO M3 PEAareHTOB WMJIM MNPOAYKTOB PEaKLUN»
YCBOEHBI Ha JOCTATOYHOM yYPOBHe.

Tonpko Tpymnna BBEITYCKHUKOB, MOJYYMBIIUX OTMETKY «5» BBINOJIHWIM JaHHOE 3aJaHUE
OTJINYHO, TOKa3aB BBICOKUN ypOBEHb pemieHus - 81%, y4aCTHHKM C XOpOWIEH NOATOTOBKOMN
noKasalid  pe3yiabTar Ha  jgomyctumMoMm  ypoBHe  (51%). I'pynmbl  yyacTHHKOB ¢
YIIOBJIETBOPUTENBHBIM U HEYJIOBIETBOPUTEIBHBIM PE3YJIBTaTOM IJIOXO CIPABUIIUCH C 3aJaHHUEM,
pemaemocth coctaBmia 13,9% u 0,0% coorBercrBenHo. B 3amanun Ne 22 yacTo BcTpeyanuch
CIIEYIOIINE OIIMOKWA: HEBEPHO paccTaBi€Hbl KO3(PPUIMEHTHI B YpaBHEHMSX pEaKIUil,
HENpPaBUIBHO COCTABJIEHO ypaBHEHHME XMMHUYECKON peakIuH, 3amucaHbl (OpPMYIbI BELIECTB B
YpaBHEHHH O KOTOPBIX B YCIOBUH 33Jjaul HE CKa3aHO, MPUBEAEHBI OIIMO0YHbIE MATEMAaTHUYECKHE
pacyeThl, TOMYIEHbl OMIMOKM B pacueTax KOJMYECTBA BELIECTBA, MAacChl U MOJISIPHOM MAaccChl,
HEBEPHO YyKa3aHbl €IMHUIBI HM3MepeHUs (u3nueckux BeIUYUH. [l yCIemHOro perieHus
BBIITYCKHUKAaMU PacyeTHOM 3ajgaud IejaroraMm mpu mnoarotoBke k OI'D HeoOXonumo yIensTh
CepbEe3HOE BHUMAHUE 00YUYEHHIO HIKOJIbHUKOB PEIICHNI0 HECTAH/IAaPTHBIX U KaU€CTBEHHBIX 3aJa4
10 XMMUH, aKLIEHTUPOBATh BHUMAHUE yYaluXcsl Ha 0053aTeIbHOM YKa3aHUU €AMHUI] U3MEPEHUI
¢u3nyeckux BeIMYUH, (OPMHUPOBATH YMEHMSI COCTABIISATH YPAaBHEHHUS XMMHUYECKHUX pPEAKIUNA U
paccTaBisITh KO3()PUINESHTHI.

No23 (BbICOKMI ypOBEHb) — 3aJjaHME€ HA YMEHHUE XapaKTepU30BaTh B3aUMOCBS3b MEXKIY
COCTaBOM, CTPOEGHHMEM U CBONCTBAMU HEOPraHWYECKUX BEIIECTB, COCTABJIATh YPABHEHHUS
XUMHYECKUX peakuuid. C JaHHBIM 33JaHMEM BBIIYCKHMKU CIPaBWINCh OTJMYHO, I10Ka3aB
cpennuil mponieHT BhIoaHEeHUs1 81,7%. Boinbias 4acte BeIMyCKHUKOB (59,7%) pemmiu ero,
HaOpaB MaKCHUMaJIbHOE KOJMYECTBO Oa/yioB. DTO CBHUJETEIBCTBYET O TOM, UTO 3JIEMEHTHI
conepxkanus «llonydyeHre u U3yuyeHue CBOMCTB M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB.
Pemenne skcnepuMeHTanbHbIX 3a1a4 1o teme «Hemeramisr IV- VII rpynn u ux coenuHeHun».
«Mertamibl U UX coenuHeHUs». «KadecTBEHHBIE peaklMM Ha MOHBI B PAacTBOPE» YCBOEHBI Ha
BBICOKOM ypoOBHe. JlomycTmim omubKy B OMHOM U3 3yeMeHToB 19,2%, nBe ommobku — 11,5%,
Tpu Oaruia notepsu — 7,7% u 1,9% y4acTHUKOB HE CMOTJIU BBITIOJTHUTH 3aJaHHE.

B rpymnmne mKOIBHUKOB ¢ OTJIMYHBIM M XOPOIIUM YPOBHSIMH TOJTOTOBKH, PELIaeMOCTb
3TOrO 3a1anus coctaBmia 97,6% u 88,2% cOOTBETCTBEHHO (BBICOKUN ypOBEHB). BBIMYCKHUKH ¢
HEYJI0BJIETBOPUTEIBHBIM PE3YJIHTATOM XOPOILO CIPABWINCH C 33JaHUEM, PELIAEMOCTh COCTaBUIa
62,5%. Kareropusi y4aCTHUKOB, ITOJIYYMBIIMX OLEHKY «3» Ha 3K3aMEHE, BBIIIOJIHUJIA 3a/laHuE Ha
nomyctuMoM ypoBHe (47,9% BeimonHenus). K unciny Hanbosiee 4acTO BCTPEUAOITUXCS OIMIUOOK
CllelyeT OTHECTH: OTCYTCTBHE KO3((UIMEHTOB JUOO0 HENpPaBUIBHO  pacCTaBICHHBIC
KOO(PHUIMEHTH B YPaBHEHUSX XUMHUECKUX PEaKIUil, HEBEPHO 3aMUCaHbl (OPMYJIbl BEIIECTB,
COCTAaBJICHUE YPAaBHEHUM ITPAKTUYECKU HE NMPOTEKAIOIUX PEaKLNi, HEBEPHO YKa3aHbl IPU3HAKU
peakuuii, ypaBHEHMsS DPEAaKLUUN COCTABJIEHBI C BEIIECTBAMM, KOTOPBIX HET B IIPUBEICHHOM
MIEpEYHE.
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Ne24 (BbICOKMII ypOBEHB) — 3a/laHH€ Ha YMEHHE 00pamarbCcsi ¢ XUMUYECKOH MOCYI0M U
7Ta00paTOpPHBIM 000pPYI0BAaHHWEM, MPOBOJAHWTH OMBITHI MO MOJYYCHHIO, COOMPAHUIO M H3YUYEHHUIO
XUMUYECKUX CBONCTB HEOPraHMYECKUX BEIIECTB, HCIOJIb30BaTh MNPUOOPETEHHBIE 3HAHUSA B
MPAKTUYECKON JEeATeIbHOCTH M TIOBCEJAHEBHOM JKM3HU Mg 0e30MacHoro oOpalleHust ¢
BEIIIECTBAMH, TPAMOTHOTO OKa3aHMsl TMEPBOM MOMOIINM MPH OKOrax KHCJIOTAMHU U IIEJI0YaMHU.
3aganne 24 BBIMYCKHUKH BBHIOJHWINA OTJMYHO, CPEIHUN MpoIreHT BboimoiaHeHus 93,3%.
MakcumanpHoe KosuuecTBO OaminoB HaOpanmu 90,4% yuacTHUKOB, 5,8% BBIMYCKHUKOB
JOMYCTUIIN OAHY OIHOKY U 3,8% y4acCTHHUKOB HE CIPABWIKCH C ITUM 3aaHueM. CiaeoBaTeIbHO,
aneMeHT conepkanus «lIpaBuiia 6e3omacHoi paboTH B MIKOJBHOU J1abopaTtopuu. JlabopatopHas
nocyna u obopynosanue. Paznenenue cmeceid u ouncrka BeniecTB. [Ipurorosienue pacTBOPOB»
YCBOCH Ha BBICOKOM YPOBHe.

[IpakTHyecKku BCEe BBITYCKHUKHU BBIMOJHWINA JAHHOE 33JIaHUE OTIIMYHO, MTOKa3aB BBICOKUIA
ypoBeHb oT 87,5% no 100,0%. B 3amanmm Ne 24 gacto BCTpedadWCh CIEIYIONIAE OIIMOKH:
HapyIIeHbl NpaBUja TEXHUKU OE€30MaCHOCTH MPU OTOOPE M CMEIIMBAHUU BEHIECTB, HEKOTOPHIC
YYaCTHUKH MPOCTO OTKA3BIBAIMCH BHITIOJIHATH JaHHOE 3aJaHue.

BriBoabI 00 MTOrax aHaJIM3a BHINOJHEHUS 32JaHUH, TPYIII 3alaHUI:

Takum o6pazom, ananu3 BeimogHeHuss OI'D mo xumuu B 2023 roay MO3BOJISIET CleNaTh
CHEAYIOLINE BBIBOBI.

MokHO B _11eJIOM CYHMTATh JIOCTATOYHBIM YCBO€HHE BBIMMYCKHUKAMH 9-X KJIacCcOB
YyKOTCKOr0 aBTOHOMHOI'0 OKpYra cJielyIIHUX 3JIeMEHTOB COAePKAHUST/yMEHU, HABbIKOB,
BH/I0OB IO3HABATEJIbHOM 1eATEJIbHOCTH

1. Crpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUECKUX
sneMmeHTOB [lepuonnueckon cucremsl .M. Menaeneesa. ['pynmbl u nepuonasl [lepuoguueckoit
cuctembl. DU3NYECKHII CMBICH MOPAAKOBOIO HOMEpPAa XHMHUYECKOTO »JJIEMEHTa. 3HaHue
XapaKTEPHBIX MPU3HAKOB BAKHEHIINX XUMUYECKUX MOHATHN, XUMUYECKON CUMBOJIUKU. Y MEHUE
COCTaBJISITh CXEMbl CTpOE€HHUsI aToMOB mepBbix 20 snementoB Ilepuommueckoit cuctembr [I.H.
MeHeneeBa, 00OBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHS aTOMOB, CBOWCTB JJICMCHTOB B
npejesiax MajiblX MEPUOI0B U TJIaBHBIX MOATPYII, a TAKXKE CBOMCTBA 00pa3yeMbIX UMHU BBICIINX
OKCHUJIOB. YMEHHE XapaKTEepPU30BaTh XUMHYECKHE D3JIEMEHTHI (OT BOJIOpOJa N0 KaJIbIUs) Ha
ocHOBe ux mnosioxkeHus B Ilepuoanueckoii cucteme /.M. MenaeneeBa u 0cCOOEHHOCTEH CTpOCHUS
UX aTOMOB.

2. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB DJJIEMEHTOB B CBSI3M C TMOJOXCHHEM B
Ilepuoanueckoit cucreme .M. MenzaeneeBa. 3HaHHE O CYIIECTBOBAHMHM B3aWMOCBSI3U MEXIY
BOKHEUIIMMU XMUMHUYECKUMH MOHSITUSIMU, MMOHMMAHHE CMBICIIa OCHOBHBIX 3aKOHOB U TEOPHIi
XUMHH: aTOMHO-MOJIEKYJISIPHOM TEOpHUM, 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepnognueckoro 3akona J[.11. Menneneena.

3. BamentHocth. CTeneHb OKHCICHUS XUMHUYECKHX D3JIEMEHTOB. YMEHHUE OMpPENesTh
BAJICHTHOCTH U CTEIICHb OKHUCJICHHUS DJICMEHTA B COCUHCHUH.

4. CrpoeHue BemiecTBa. XUMHUYECKasl CBS3b: KOBaJCHTHas (MOJSpHAs W HEMOJsApHAas),
HWOHHAasA, MeTamnyeckas. [loHuMaHue cMmbiciia OCHOBHBIX 3aKOHOB U TEOPUH XUMHUM: aTOMHO-
MOJIEKYJISIDHOM TEOPUH, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
[Tepuoguueckoro 3akona /.M. MenneneeBa. YMeHue onpenensatb BUJ XUMUYECKOW CBS3U B
COCJIMHCHMUSX.

5. Kraccudukanuss ¥ HOMEHKIATypa HEOPTaHWMYECKHX BEIIECTB. YMEHHE OIpPENesTh
MPUHAJICKHOCTH BEILIECTB K OMPEICIIEHHOMY KJIaCCy COCIMHEHUM.

6. Xumudeckue CBOMCTBA MPOCTHIX BEMIECTB (CBOMCTBA METAJIOB W HEMETAJJIOB).
[lonyuyeHne ¥ XUMHUYECKHE CBOMCTBA OKCHJOB: OCHOBHBIX, aM(OTEpPHBIX, KHCIIOTHBIX.
XUMHAYECKHE CBOMCTBA CJIOKHBIX BEIIECTB (OKCHIOB, OCHOBAaHWUM, KHCJIOT, COJIeH). YMeHue
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XapaKTEepU30BaTb XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEIIECTB
(OKCUIOB, KUCIIOT, OCHOBAHUH U COJIEH).

7. Knaccupukanyss XMMHUYECKHX peakUuid MO pa3IMYHbIM IMPU3HAKAM: KOJIMYECTBY U
COCTaBY MCXOJHBIX M IOJYYECHHBIX BEIIECTB, U3MEHCHMIO CTEIICHEW OKHUCIICHUS XMUMUYECKHX
3JIEMEHTOB, MOIJIOUICHUIO WM BBIACICHUIO PHEPIUU. YMEHHE KIACCU(PUIMPOBATh XUMUYECKHE
peakUuu N0 pa3InYHbIM IIPU3HAKAM.

8. Xwummueckas peakuus. YCIOBUS M TPHU3HAKKA TNPOTEKAHUS XHMUYECKUX PEaKIUH.
Xumnyeckue ypaBHeHUs . COoXpaHEHME MacChl BEIIECTB IPU XMMHMUYECKHX PEaKIMIX. Y MEHHE
IIPOBOJAUTH  ONBITHI  NOATBEPKIAIOLIME  XUMHUYECKHE  CBOWCTBA  M3YYEHHBIX  KJIAacCOB
HEOPraHMYECKUX BEIIECTB, OJKCHEPUMEHTHl 110 IMOJYYEHHIO, COOHMpPAHUI0 M HU3YyYEHHUIO
XUMUYECKHX CBOWCTB HEOPraHWYECKMX BEIIECTB. YMEHHE paCllO3HABaTh ONBITHBIM IIyTEM
ra3oo0pa3Hble BELIECTBA: KHCIOPOJ, BOJOPOJ, YIVIEKHCIBIH a3, aMMHUAK, PacTBOPbI KUCIOT U
HIeJIoYeld M0 H3MEHEHMI0 OKpPAacKM HHIUKATOPA, PAcTBOPBI KHCIOT, IIENOYEN M COJEH 110
HaJIMYHUIO XJIOPHU-, CyIb(daTt-, KapOOHAT-MOHOB U MIOHA aMMOHMUSI.

9. DnexkTponuThl U HEdNeKTPoNUThl. KaTHOHBI M aHHUOHBI. DJNEKTPOJIUTHYECKAS
JMCCOLMALUS KHUCIIOT, Iejaode u conell (cpeiHux). YMeHHe OOBSACHATH CYIIHOCTh Ipolecca
ANEKTPOIUTUYECKON AUCCOLMALMU U pEeaKIMii HOHHOTO OOMEHa.

10. Peaknmu nMOHHOTO OOMEHAa W YCIOBHSI WX OCYIIECTBICHHS. YMEHHE OIPENEITH
BO3MOKHOCTb IPOTEKaHUsI peakuii HOHHOro oOMeHa.

11. OxucnuTeNnbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTEeNIh W BOCCTaHOBUTEIIb.
[lonnmaHue O CylIeCTBOBAaHMU B3aMMOCBSI3U MEXKAY BaXKHEHIIMMHM XUMUYECKUMHU HOHSTHUIMH,
YMEHHE COCTABJIATh YPABHEHUS XUMUUECKUX PEAKIIU.

12. Onpenenenne xapakrepa Cpeabl pacTBOpa KUCIOT M HIEJToYedl ¢ IMOMOIIBIO
MHAMKaTOpoB. KauecTBeHHbIE peakiMy Ha HOHBI B pacTBope (XJopua-, cyiabdar-, kapOoHAT-,
docdaT-, TUAPOKCUA- HOHBI; MOHBI aMMOHMs, Oapusi, cepeOpa, KalbLMs, MEIU M IKejes3a).
[Tomyuenune ra3oo0pa3HbIX BemiecTB. KaudecTBeHHBIE peaklUuMu Ha Ta3000pa3Hble BeIIECTBa
(xucnopon, BOAOPOJ, YIVIEKHMCIBIM Tra3, aMMHaK). YMEHHME paclO3HABaTh OINBITHBIM ITyTEM
PacTBOPBI KUCIIOT U IIEJIOYEH 110 N3MEHEHHUIO OKPACKU MHIMKATOPA, PACTBOPHI KUCIIOT, IIEI0YEH
U COJIeH MO HAIMYUIO XJIOPHU-, Cylb(at-, KapOOHAT-MOHOB U MOHA aMMOHHUSI.

13. Brriuncienne MaccoBOM JOJM XUMHYECKOrO DJJIEMEHTA B BEIIECTBE. YMEHHUE
BBIYHCIISATH MACCOBYIO JIOJII0 XUMHUUYECKOT0 AJIEMEHTA 10 (GOpMYyJie COEAMHEHHUS.

14. B3aumocBs3b pa3auYHbIX KJIACCOB HEOPTaHMYECKUX BEIIECTB. YMEHUE COCTABIIATH
YPaBHEHMSI XUMUYECKUX PEAKIIMHA U ONPEENISITh BO3SMOKHOCTD UX ITPOTEKAHMUS.

15. Bpluncnenne KOJMYECTBA BELIECTBA, MAcChl WM 0O0BEMa BEIIECTBA MO KOJIHUYECTBY
BEIIECTBA, Macce WK 00BEMY OJHOTO M3 PEareHTOB WM MPOAYKTOB peakuuu. Beraucienue
MacCOBOM JOJIM PACTBOPEHHOIO BEIECTBA B PAaCTBOpPE. YMEHHE BBIYMCIATH MACCOBYIO JIOJIO
BEIIECTBA B PAcTBOpE, KOJMYECTBO BEIIECTBA, OOBEM WIIM MAacCy BEIIECTBA MO KOJUYECTBY
BEIIECTBA, 00BEMY TN Macce PEeareHTOB WM MPOAYKTOB PEaKIuu.

16. Pemenne skcnepuMeHTadbHBIX 3agau no Teme «Hemeramnsr IV- VII rpynn u ux
coeMHEeHUN»; «MeTtabsl U UX coeauHeHus». KadecTBEHHbIE peakluMM Ha MOHBI B PacTBOpE
(xmopun-, Hoauna-cynasgar-, KapOoHaT-, CHIUKAT-, pocdar-, TMAPOKCUI-UOHBI; HOHBI AMMOHMS,
KaTHOHBl M3YYEHHBIX METAJUIOB, a Takxke Oapus, cepeOpa, KalbLusg, MEAU U Kele3a). Y MeHHe
XapaKTepu30BaTh B3aMMOCBS3b MEX]Y COCTaBOM, CTPOEHHUEM M CBOICTBAMU HEOPraHUYECKUX
BELIECCTB.

YcBoenne ciaeAyOIIMX JJIEMEHTOB  COJAEpP:KAHMS/YMEHHHl, HABBIKOB, BH/I0B
MO3HABATEJbHONH JeATeJbHOCTH BCeMH BBINYCKHUKAMH 9-X KJAacCOB  peruoHa,
BBINOJIHABIIMMH JK3aMEHALIMOHHYI0O padoOTy IO XMMHHM, B I[€JOM H BBINYCKHHKAMH 9-X
KJIACCOB C Pa3HbIM YPOBHEM MOATOTOBKH HEJb35l CYMTATH A0CTATOYHBIM
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1. Atomsbl U Monekynbl. XUMHUYECKUN 351eMeHT. [IpocThie U c0KHbIE BeleCTBa. 3HAaHUE
BKHEUILINX XUMUYECKUX MOHATUIN: BEIIECTBO, XUMUYECKHI IEMEHT, aTOM, MOJIEKYJa, TPOCTHIE
Y CJIOKHBIE BEIECTBA.

2. IlpaBuma Ge3omacHo#l paboOTHl B MIKOJIBHOW Jaboparopuu. JlabopaTopHas mocyna u
obopynoBanue. Paznenenue cmeceit u ounctka Bemiects. [Ipurorosienue pactBopos. [Ipo6iiembl
0€30MacCHOTO HCIIOJIb30BAaHUSI BEIIECTB W XUMHUYECKUX pEaKIHid B TOBCEIHEBHOW >KU3HH.
XUMHYECKOE 3arpsA3HEHUE OKPYKAOLIEH CPeAbl U €ro MOCIEACTBHs. YenoBEeK B MUPE BEILECTB,
MaTepHUANIOB U XMMHYECKUX PEaKIuil. YMeHHne UCTOIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS
B TPAKTUYECKOW JEATEIBHOCTH M TOBCEIHEBHOM >KM3HU HJis 0€30MacHOro oOOpalieHus ¢
BEILIECTBAMHU M MaTepHalaMy B IOBCEIHEBHOW KM3HU M I'PAMOTHOTO OKa3aHWs NEPBOM MOMOIIU
IIPU OKOrax KUCJIOTAMM U IIEJIOYaAMH.

B rpynne ywactHukoB OI'D, moJy4MBIIMX OTMETKY «2», HEJOCTATOYHO OCBOCHHBIMU
CJIeIyeT CYUTATh BCE DJIEMEHTHI COJIEPKAHUS 32 UCKIIIOUEHUEM:

1. Crpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBBHIX 20 XUMUUECKUX
anemenToB Ilepuoamdeckoit cuctemsr /.M. MenneneeBa (3aganue 6);

2. XuMHYECKHe CBOICTBA MPOCTHIX U CIOKHBIX BelecTB (3aganue 10);

3. Xummueckash peakuus. YCJIOBUS W TPHU3HAKKA TNPOTEKAHWS XHMHUYECKUX PEaKINu.
Xumnueckue ypaBHeHUsA. CoxXpaHEHHE MacChl BELIECTB NMPU XUMHUYECKUX peakuusax (3anaHue
12);

4. OrmpeneneHue XapakTtepa Cpelbl pacTBOpa KHCIOT | IIEJIOYed C TOMOIIbIO
MHAMKaTOpoB. KauecTBeHHbIE peakliy Ha MOHBI B pacTBOpe (3ananue 17),

5. Pemenne skcnepuMeHTanbHBIX 3amad 1o teme «Hemertamnmer IV- VII rpynn m ux
COeIMHEHUI», «MeTalibl U UX COeAMHEHUs» (3a1anue 23),

6. IlpaBuna Oe3omacHoil paboThl B LIKOJbHOW Jaboparopuu. JlabopaTopHas mocyna u
obopynosanue. (IIpoBeneHre XuMHUUECKOTO SKCIIEPUMEHTA) (3a1aHue 24).

B mnepeuucneHHBIX 3aJaHUSX: MOBBIIMIEHHOTO YPOBHS cioxkHOCTH (NelO, 12, 17) wu
BBICOKOTO YpOBHs1 cioxkHocTu (Ne23, 24) - mpoueHT BblonHeHus: coctaBui 25%, 25%, 25%,
62,5%, 100% coOTBETCTBEHHO, YTO MPEBBINIAECT OOIIEPOCCUNCKUIN TTOKa3aTeNb, paBHBIN 15%.

B rpynne ywyactHukoB OI'D, moayuyMBIIMX OTMETKY «3)», HEIOCTaTOYHO OCBOCHHBIMH
CleyeT CUYUTATh CIEAYIOIINE JIEMEHTBI COACPKAHMUS:

1. ATOMB M MONneKynb. XUMMUYECKUN 3N EeMeHT.
MpocTbe un cnoxHbole BewecTBa. (3afpaHue Nl).

2. O9NeKTpPONUTHL U HeaneKTpoOonNuUuTH. Peakuyuuwu
MOHHOTITO O6M€HaI/IyCJ'IOBVIF| MX oCcywecTBNneHMUA
(3amanus Nel3, 14).

3. NpaBuna 6e3onacHONW paboThb B WKOMNbHO
nabéopaTopwuun (zamnanue Nel6).

4 BblunmcneHume MaccoOBOM JONU XUMMUYECKOTO
anemMeHTa B BewecTBe (3anpaHue N.i8).

5. XMMMn4YecKoOeE 3arpa3HeHWUE OKpyXatwuwe
C peonhbl 7 ero nocneapncTBUA. UenoBek B MHNDP
BewecCTB, MaTepunmanos 7 XUMMNMYeEeCKMHUKX peaKuwu
(3amanue Nel9).

6. BeluncneHnwune MaccoBOM 00 N W
PaCTBOPEHHOTO BewecCcTBa B pacTBOpE.
BoluncneHme KonumyecTBaA BewecT TtTBa, MacCcChb HUIIMWU
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ob6bbéma BewecCTDBa no KOnlTUn4YeCcTBY BewecCTBa,
Macce UKW O6GBBEMY OOHOINO M3 peareHTOB UMK
NPOAYKTOB peakuuun (3apaHue N.22).

B nepeuunciennbix 3amanusx 0a3oBoro ypoBHs cinoxkHoctu (Ne 1, 13, 14, 16, 18, 19) -
MPOLEHT BBITIOJIHEHUsI cocTaBuia 16,7%, 16,7%, 33,3%, 16,7%, 33,3%, 8,33% cooTBETCTBEHHO,
YTO 3HAYUTEIHHO HIDKE JOMYyCTUMOTro 3HadeHus 50% 1o 3ajanusiM 6a30BOT0 YPOBHS CIIOKHOCTH.
B 3amanum 22 BBICOKOIO YpOBHS CIOKHOCTH HPOLEHT BBIMONHEHUS 13,9%, uro HEe nocturaer
nomyctumoro 3HaueHus 15%.

B rpynne ywactHukoB OI'D, moJy4HBIIMX OTMETKY «4», HEJOCTATOYHO OCBOCHHBIMU
CIeIyeT CUYUTATh CICAYIOIINE JIEMEHTHI COACPKaHMS:

. ATOMB M MOoOneKynb. XUMMUYECKUN 3N EMEeHT.
MpocThe M CNOXHb e BewecTBa. (3apaHue Nol).

2. XUMMYeEeCcCKMWe cBOUCTBA NPOCTHL X BewecrtTBsB.
XUMMUYeEeCKUNe CBOMUWCTBAa OKCMHKUWAOOB-: OCHOBHBI X,
aMPOTEPHBIX, KMCNOTHBL X (3anpaHue N8).

3. [lpaBuna 6e3onacHOW paboThb B WKONbHO
na6bopaTopwunun (zanaaue Nel6).

4, XMUMUYeCKOE 3arpa3HeHUNE OKpyXawue
Cpenhbl 7 ero nocnencTBWA. YenoBek B MUDP
BewecCTRB, MaTepHUallloB 7] XUMNYeCKUKX DeaKLl,Mﬁ
(3amanue Nel9).

B nepeunciennsix 3aganusx 6a3zoBoro ypoBHs cioxkHoctu (Ne 1, 8, 16, 19) - mpoueHT
BeITTOTHEHUs coctaBuil 23,5%, 35,3%, 23,5%, 47,1% COOTBETCTBEHHO, UYTO 3HAYUTEIBHO HHKE
nomyctumoro 3HaueHus 50% 1o 3aganusM 6a30BOTO YPOBHS CIIOKHOCTH.

B rpynne yuyactHukoB OI'D, moJIy4MBHIMX OTMETKY «5», BCE AJIEMEHThI COJEpKaHUS
ClelyeT CUWTaTh JOCTATOYHBIM, TaK KaK CPEJAHHUI TMPOIICHT BBHITIOJHEHUS 3aJaHUN JI000T0
YPOBHSI CIIO)KHOCTH B OCHOBHOM JIeKHUT B auamnazone ot 71,4% no 100%, Jlumb nBa 3aganus
MIEPBOM YaCcTH BBI3BAIM HEOOJBIINE 3aTPYAHCHHUS YIaCTHUKAMU JIAHHOW KaTerOpHH, HO MPOIICHT
VX BBINIOJIHEHHUS BBILIE TOyCTUMOTO 3HaueHus 50%:

1. XMMMUYeEeCKMUeEe CBOMUCTBaAa MPOCTHbLIX BewecCTB.
XUMMUYeEeCKUNe CBOMUCTBa OKCHWUWOOB-: OCHOBHBI X,
aMPoTepHESL X, KMUCNOTHBIX (3alaHuUue N8 - 66, 7%
BBIMOMNHEHMWA).

2. MpaBuvuna 6e3onacHOM paboTb B WKONbHOM
nabéopaTopwuun (zamanue Nel6 — 52,4% BELIIOTHEHUS).

BbIBOJIbI 0 BEPOSITHBIX MPUYMHAX 3aTPY/AHEHUH M TUNIMYHBIX OIIMOOK BBINNYCKHHKOB
9 knaccoB YAO npu Bemoanesnn KUM OI'D 2023 roaa:

— HE TOHMMAHHME YYaIUMHCSI OCHOBHBIX XHUMHUYECKHX TIOHSATHH, cllaboe BIajeHue
CHMBOJIMYECKUM SI3BIKOM XMMUH;

— He c(hOPMHPOBAHHOCTH Yy OONBIIMHCTBA Y4YaIUXCs 3HAHUN 1O pasneny «Meroabl
MO3HAHUS BELIECTB U XUMUUYECKUX SIBICHUN. DKCIEPUMEHTAIbHBIE OCHOBBI XUMUMY;

— HEBHUMATEJIBHOCTh B PaCUETHBIX JIEUCTBUSAX MPU PEIICHUH 3a]1a4;

— HEBHHUMATEJIbHOE TMPOYTEHUE YCIOBUW 3aJaHU W HWHCTPYKIUHA IO BBHITTOJHEHHUIO
3aJlaHUi U 3amucH OTBETOB Ha Orankax Ne 1 u Ne 2;

— HEJIOCTaTOYHOE BJAJCHHE HOMEHKIATYpOl u Kiaccuukamueil HEOPraHMYeCKuX
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BEILIECTB YYALTUMUCS CO CIa00H MOJrOTOBKOM;

— OTCYTCTBHE YMEHMH y ydaluxcs cO cjJaboi MOArOTOBKOM COCTaBJISTh YpaBHEHUS
XUMHYECKHX PEaKIui U pacCTaBIsATh B HUX KOA(DPUIIEHTHI;

— He CchOPMHUPOBAHHOCTh y YYaIUXCS CO CJIa0O0i MOJATOTOBKOM pemiaTh pacuyETHBIC
3a7a4¥ 110 XUMUHU;

— MI0X0 CcOPMUPOBAHHBIE MeETAlPEAMETHBIE YMEHHS: BBIACIATH CYIICCTBEHHbBIC
MPU3HAKM XWMUYECKUX TMOHITHM, YMEHHS aHaIW3UpPOBaTh (DaKThl, BBHICTPAUBATH JIOTHUYECKH
CTPOMHYIO LEMOYKY PACCYXJICHHI C ONOpPOM HAa 3HAHWE XUMHYECKHX NOHATHN, YMEHUS
MPUMEHATH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIN, UCTIOIb3YEMbIC B XUMUU;

— HeIO0CTaTo4Hast C(hOPMHUPOBAHHOCTH AJIEMEHTOB UMUTATEIBCKOM I'PaMOTHOCTU: YMEHHIA,
CBA3aHHBIX C [OHMMaHHMEM IPOYUTAHHOTO M NMPUMEHEHUEM MOJIYYEHHON B MPOLECCE YTEHUS
MH(pOpMaLUK B pa3HbIX CUTYaIUSX.

4  PexoMeHJALMU MO MOJATOTOBKE BHIMYCKHUKOB 9-X KJIacCOB 00111€00pa30BaTeJIbHbIX
opranumzanuii Yykorckoro aBToHoMHoro oxkpyra k 'MA nmo xumuu B 2024 .

Ananu3 pesyapraToB OI'D nmo xumun 2023 rona no3BosisgeT choOpMyIHMpOBaTh HEKOTOPHIE
PEKOMEHAINH TI0 COBEPIICHCTBOBAHUIO MPOIIeCcca MPENOIaBaHUs XUMHUU, METOAUKU O0y4YEHUS
XuMuM Tipu oaroroske k OI'D 2024 rona:

PexoMeH1anMu MO COBEPIIEHCTBOBAHUIO OPraHM3aUMU U METOJAMKH NpPenogaBaHUs
yueOHoro npeamera «XuMusa» 1J MeToan4eckux oobequnenuii 00:

— Ha CEMHHApax-COBCIIAHUSAX IPOAHATU3UPOBATh PE3YNbTATHl  TOCYIAPCTBEHHOMN
WUTOTOBOM aTTECTAllMM BBINYCKHUKOB 9-x kiaccoB mo xumuun 2023 1. mo Yykorckomy
aBTOHOMHOMY OKPYTY;

— ONPENEIUTh MEPHI IO YITYUYIICHUIO KauyeCTBa MOATOTOBKH O0YYaIOIIUXCS M0 XUMUHU B 8-
9-x knaccax.

Pexomenmyetrcst 0oOCyXJeHHE CIEAYIOINIMX TEM Ha IIKOJIBHBIX  METOJAMYECKHX
00BbEeIMHEHUSIX

— IlpumeHeHUE COBPEMEHHBIX IMENAarOTHYECKUX TEXHOJOTUH Kak AP (EKTHBHBIA CIIOCOO
MpernoaBaHus yueOHOTO MpeaMeTa « XUMHUSD;

— ®opmbl 1 MeTOIBI PAaOOTHI C OJJAPEHHBIMU JACTHMU;

— OcHOBHbIE HarnpaBJeHUs! pabOTHI CO cIab0yCcHeBaOIUMU 00yYalOIUMHUCS;

— HWcnonb3oBanue pa3zHooOpa3Heix ¢GOpM U METOAOB OOy4YeHUs] TMPU TOATOTOBKE
yuamuxcsa k [A;

— Ilpuembl u METOIBI AKTUBHU3ALIUU [TO3HABATEIBLHOMN JACSITEIHLHOCTH Ha YPOKAX XUMUHU;

— Ilpumenenue >¢QGEKTUBHBIX METOJOB, METOJAUK M TEXHOJIOTHH, MpeAnoiaraloimmx
OpraHU3aIUIO MPAKTUKO-OPUCHTHPOBAHHOTO OOYUYCHHS IO XUMHH.

PexoMeHaanuu mo COBEPIIEHCTBOBAHUIO OPTaHU3AIMM U METOAMKH NpPenoJIaBaHUs
yueOHoro npeamera « XuMus» J1Js yYuTeseil-npeIMeTHHKOB:

[Ipu opranuzanuu obOpa3oBatenbHOro mpouecca no noarotroske k ['MA HeoOxonumo
PYKOBOJCTBOBATbCSI HOPMATUBHBIMH JIOKYMEHTaMH, PETYIHPYIOIMKUMH TMPOBEICHUE HUTOTOBOM
aTTEeCTAllMU N0 XUMUM, U METOJUYECKUMH MaTepuaiaMu, KOTOpble HaxoasaTcsl Ha caitax OUIIU
(www.fipi.ru) m Munucrepctsa npocsenieaust Poccuiickort @enepanuu (https://edu.gov.ru/).

Heo6xoauMbIM yclioBHEM YCIIENTHOM MOATOTOBKU oOydaromuxcs k caade OI'D siBisiercs,
B MEPBYIO OuepeAb I YUMUTENs, U3YYeHHE M OCMBICIICHHE HOPMATHUBHBIX JOKYMEHTOB:
«Konuduxartopa anementoB coaepxanusi KUM» u «Crenudukanum 3x3aMeHallMOHHON padOThI

mo xumuu OI'D». Ot JAOKYMCHTHI HY6J'II/IKYI-0TC$[ BMCCTC C JCMOHCTpPpAIIMOHHBIMU BapUaHTAMU
oro.
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Hcnonbe3oBare B padore matepuansl T'BHY «®UIIN» - 3amaHus OTKpBITOro OaHKa
samaamii OI'D  (https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4), a Tak ke
nocobust pekomenaoBanubie ®I'BHY «OUIIN».

Ocoboe BHUMaHHME YACIUTh OpPraHU3alMd M TPOBEJACHUIO YPOKOB OOOOIIECHHUS U
CUCTeMAaTH3alliH, 1eJIb KOTOPBIX NMPUBEACHUE B CUCTEMY 3HAHHI OCHOBHBIX MOHSATUN U TEOpU
XUMHH, BBIJCIEHWE TJABHOTO, YCTAHOBJICHHE MPUYMHHO-CIEICTBEHHBIX 3aKOHOMEPHOCTEH,
B3aMMOCBSI3U MEXK/y COCTaBOM, CTPOEHHUEM, CBOMCTBAMU U MTPUMEHEHHEM BEIIECTB.

[lenecooOpa3HO  MPOAOKUTH  OTpabOTKYy y  oOydaromuxcs  oOmeydeOHbIX
(MeTanpeMETHBIX) YMEHHH, OCHOBAaHHBIX, B TOM 4YHCIIe, Ha YHHUBEpPCAJbHBIX Y4YEOHBIX
JIEUCTBUSX, TAKUX KaK:

— COCTaBJICHHE IIJIaHa JI€ATEIbHOCTH;

— paboTa ¢ pa3HBIMH HUCTOYHHKaMU WH(OpMaIuu (TeKCT, TaOnuila, JuarpaMMa, MOJAEIb,
cxema, rpaduk u 1.1.);

— paboTa ¢ pa3aUYHBIMH BHAAMH HWHPOPMAIMU: KOHTEKCTHOM, HW30BITOYHOM,
HEJI0CTaTOYHOM (HarpuMep, B YCIOBUU 3a/IaHUSA);

— cpaBHeHHE (HampuMep, CpaBHEHHE CTPOCHHS aTOMOB [BYX pa3HBIX XHUMHUYECKHX
AJIEMEHTOB U T.J), KJIACCU(PUKALMST XUMUIECKUX OOBEKTOB U T.JI.;

— BBIJICTICHUE CYIIECTBEHHBIX IPU3HAKOB XUMHUYECKUX TTOHSITHUH;

— aHanu3 (akToOB, YCIOBUHM 3aJaHMil, TPUUYUHHO-CIEJACTBEHHBIX CBS3€H MEXKIY
00BEKTaAMHU;

— paccyXAeHHUE C OOPOi HAa 3HAHHE XUMHUUECKUX TOHSITHI;

— MPUMEHEHHWE B TMpOIleccCe TMO3HAHHMS CUMBOJMYECKUX (3HAKOBBIX)  MOJEINEHH,
WCIOJIb3YEMbIX B XUMUU — XUMUYECKUX POPMYI U ypaBHEHUN PEaKInii;

— W3BIICUEHUE U TepepadoTka MHPOpMaILNK, MPEICTABICHHON B Pa3IMYHOM BHJE (TEKCT,
Tabnuia, cxema, JAUarpaMma), a TaK)Ke YMEHHUs TMPEeJCTaBIATh MepepaOOTaHHBIC JaHHBIE B
pasnmuuHOi dhopme.

VYaenuts Oonblliee BHUMAHUE NPOBEICHUIO MPAKTUYECKUX U JTAOOPaTOpHBIX padoT,
00CYXICHUI0O OCHOBHBIX JTAllOB BBIMOJIHEHUS XUMHYECKOTO SKCIIEPUMEHTA, a TaKKe OTpabOTKe
yMeHU# GUKCUPOBATH €T0 Pe3yIbTaThlI.

B nmpomecce o0yueHuss XUMHUM HE 3J0yHOTPEONATH TECTOBOM (POPMOM KOHTPOIIS.
[Ipepmarate ygammmcsi TBOpUECKUE 3aaHUS C IPEATIOKEHUEM CBOUX MyTEH pelieHHUs.

Heob6xomuMo oOpaTuTh NpHUCTAIPHOC BHHMAaHWE HA HM3Yy4YeHHWE XUMHHM B 8 Kiacce, B
KOTOPOM HAyMHAETCsSl CHUCTEMAaTUYECKOE M3YUYEHHUE ITOr0 MPEAMETa, 3aKJIa/IbIBAIOTCS OCHOBHBIE
0a30BbIC 3HAHUS O XUMUYECKUX 3aKOHAX U TIOHATUAX, YMEHHS COCTABISITH ()OPMYIBI BEIIECTB,
YPaBHEHUS pEaKIMi, peliaTh paCYETHBIC 3a1aUH.

Jlnsg ycnemHoro BeIoHEeHUs 3a1anuit 20-24 neo6xoaum nuddepeHIMpOBaHHbIN OIX0/
B pabore c oOydaromuMmucsa. DTO OTHOCUTCS U K pabore Ha ypoke, K auddepeHnuanum
JOMAITHUX 3aJaHui ¥ 3aJIaHHK, TPeaaraloiuxcs yJanuMcs Ha KOHTPOJIBHBIX, TPOBEPOUHBIX,
JMArHOCTUYECKUX padoTax.

Jnst  MOCTWKEHHMST ~ YCTOWYMBBIX — OOpa3oBaTENIbHBIX  PE3YNIhTAaTOB  HEOOXOIAMMO
OoTpabaThiBaTh Ba)XKHEHIINE NPEIMETHbIE YMEHHUS, CBSI3aHHBIE C TMPUMEHEHUEM CHUCTEMHBIX
XUMUYECKUX 3HAHUHN TIPHU BHITIOJIHCHUH PA3JIMYHbBIX 3aJJaHUN Ha:

— TPUMEHEHUE OCHOBHBIX IMOJIOKEHUN XUMUYECKUX TEOPUH;

— BBISIBJICHUE B3aUMOCBS3U XUMUYECKUX MTOHATHUIA;

— aHaJMu3 CTPOEHUS U CBOMCTB BEILIECTB;

— ucnonb3oBanue Ilepuogmueckoro 3akonHa JI.M. MenneneeBa mans 000CHOBaHUS
OCHOBHBIX 3aKOHOMEPHOCTEW CTPOCHHUS aToma, CBOMCTB XHMHYECKUX DJIEMEHTOB M HUX
COCIUHCHUM;
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— KJIacCU(UKAIMIO HEOPTraHWYECKUX BEIIECTB M XUMHUYECKUX pEaKIHWid 10 BCEM
M3YYCHHBIM KJIACCU(UKAIIMOHHBIM MPU3HAKAM;

— aHAJIM3 M COMOCTAaBJIEHHE OOIIMX XUMHUYECKUX CBOMCTB OCHOBHBIX KJIIACCOB
HEOPraHWYECKUX COCUHEHUN, & TAKKE CBOMCTB OTJEIBHBIX MPEICTABUTEIICH 3TUX KIACCOB;

— BBISIBIIGHHE OCOOCHHOCTEH NPOTEKAaHUS peaKluii HOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIX PEAKLIUM.

Hns apdexktruBHOrO 00ydeHUsT XUMUU U MOATOTOBKE K OI'D HE0OXOIUMO NMPUMEHSTH:
CUCTEMHO-JICSITEIbHOCTHBIN, WHAMBUAYATbHO-TU(D()EpEHITUPOBAHHBIA MOIXObI, TEXHOJOTHIO
npobieMHOro oOydeHHs, KOoTopas oOecleuynBaeT BOBJICUEHHE OOYYaIOIIMUXCS B MPOOJIEMHO-
MIOMCKOBYIO JieATenbHOCTh. Cnenyromue (Gopmbl OpraHu3aluu oOydeHus: MpoOJeMHbIE YPOKH,
YPOKHU-UCCIIEIOBaHUS, YPOKM peIIeHHs] 3aiad U T.1. Bo BHeypouHOil paboTe HUCIOJIb30BATH
MPOEKTHBIE M MCCIIEIOBATENIbCKUE MAaCTEepPCKUE, JTaOOpaTOpHBIE MPAKTUKyMbl U Jp. MeTomabl
oOydeHus: TMpoOOJIEeMHOE U3JOKEHHUE, XHUMUYECKUH IKCHEPUMEHT (IE€MOHCTPAIlMOHHBIN,
71a00paTOPHBINA, MBICICHHBIN), PEIICHHE XUMHUUECKUX 3a7ad (pacu€THBIX, SKCIIEPUMEHTAIbHBIX,
MEXIIPEAMETHBIX), peaau3alus BHYTPUIPEAMETHBIX M MEXIpeAMETHBIX cBs3eil. Cpencrsa
oOydeHus: cucTeMa Y4eOHbIX MpoOiieM, pealn3yeMas B YCIOBHUSX YPOYHOH M BHEYPOUHOM
paboThl 00y4YarOIIMXCsl, CHUCTEMa XHUMHYECKUX 3adad (pacy€THBIX, SKCIEPUMEHTAIbHBIX,
MEXIIPEMETHBIX ) Pa3HOTO YPOBHS CIOKHOCTH, BHYTPUIIPEIMETHBIC U MEKIPEIMETHBIC CBS3U U
Ap.

PexoMeHganmuM 1o COBEPHICHCTBOBAHUIO NPENOJABAHUSA Y4eOHOIO MpeaMera IJs
BCeX 00y4YarImxcst

[Tpu moarotoBke yvammxcs Kk [ A o xuMun HEOOX0IUMO:

— W3Yy4YUTh HOPMATHUBHBIE NIPABOBBIE JOKYMEHTHI, periiaMeHTupyomue nposeaenune OI'D
oOydaromuxcst 9 kiaccoB o01Ie00pa30BaATENBHBIX YUPEIKIACHHUH, criennuKauio, Kogupukarop,
JEMOBEPCHUIO U PEKOMEHAAIMHU 110 OLICHUBAHUIO PE3YJIbTATOB dK3aMEHa M0 XUMUMU;

— O3HaKOMHUTHCS C aHaJM30M PE3yJbTaTOB IMPOBEACHMS DSK3aMeHa 10 XHMHUHU 3a
MpeAbITYIINE TO/bI;

— 0o0paTuTh BHUMAaHHUE yUYaIIMXCsl HA OCO3HAHHBIN MOAXO0J K BEIOOPY IK3aMeHa M0 XUMUH;

— IO3HAKOMHUTH Y4alllMXcs, BbIOpaBmIMX xuMmuio st caaun OI'D, ¢ periamMmeHToM
MPOBECHUS PK3aMeHa U OJJaHKaMHU OTBETOB;

— NpPU COCTaBJICHUU KaJICHAAPHO-TEMATUYECKOr0 M TOYPOYHOTO IUIAaHUPOBAHUS
YYUTHIBATh HEOOXOJUMOCTh BBIJICIICHUS BPEMEHHU Il TIOBTOPEHUS M 3aKpeIuieHus HamOolee
3HAQUUMBIX U CIIOKHBIX TE€M Yy4eOHOro Kypca «XHUMHS» C YYETOM aHajiu3a pe3yabTaToB
MIPOBEICHUS PK3aMEHA 110 XUMUU;

— PETYISIPHO peliaTh TPEHUPOBOYHBIC 3aJaHus, NIpeiaraeMeie B mocobusx OI'D mo
XUMUU;

— yAeNATh BHUMaHWE HAa YpPOKE BBINMOJHEHUIO 3aJlaHui, TpeOyrolmX yMEHUs
aHAJIM3UPOBATh, 0000IIATh U CUCTEMATU3UPOBATh U3YUEHHBINH MaTepua;

— CHCTEMAaTHYECKH MpeJjiarath yqamumcs paboTy ¢ TeKCTaMu yueOHUKA 10 COCTaBICHHUIO
KOHCIIEKTOB, IUIAHOB, HAXOXJEHUIO HEoOXoauMoi uHMOpMaMK ¢ IIeNbI0 €€ aHau3a,
000011eHHS, CUCTEMAaTH3alluu U (POPMYITHPOBAHUS OMPEICTICHHBIX BHIBOJIOB;

— o0paTuTh BHHMaHHWE Ha pa3BUTHE YMEHHUS Yy Yydaluxcs paboTaTh CO CXEMaMH,
Ta0auIaMU, JUarpaMMaMu;

— pa3BUBaTh M COBEPIICHCTBOBaTh HABBIKM pEIICHUS 3aJaHui MpOOJEMHOTO U
MPAKTUYECKOTO XapaKTepa;

— paboTaTh ¢ TECTaMU PA3JIMYHOTO YPOBHS CIOKHOCTH KaK BO BpeMs TEKYILEro, Tak U BO
BpEMsI UTOTOBOTO KOHTPOJIS;
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— CHCTEMAaTH4eCKH MTPOBOANUTH MPAKTUYECKUE PAOOTHI U TAOOPATOPHBIE OMBITHI;

— oOpamaTh BHUMaHHE y4alluxcs Ha COOJIOZCHHE MPaBUWJI TEXHUKU O€30MACHOCTH NpHU
BBIMIOJIHEHUU TPAKTHYECKUX paboT W J1abOpaTOpHBIX ONBITOB IO XUMHM. bosee Toro, mpu
BBITIOJTHEHUH SKCTIEPUMEHTOB CIIEyeT aKIIECHTHPOBATh BHUMaHNE Ha 00CYKICHNE HAOIIOIEHUH 1
pe3yabTaTOB, a TAKXKE O0YUCHHIO MpaBHiIaM 0(pOpPMIICHHS;

— o0patuTh 0co60€ BHUMaHHUE Ha IPOBEACHHUE 3aHATHI, HA KOTOPBIX 00CYKIAI0TCs TaKue
TEMBbl, KaK «XUMHUS B ObITY» WIM «XUMUS B HAILIEH KU3HNY;

— 11e51eco00pa3Ho 00paTUTh 0c000e BHUMAHUE B Ipoliecce 00yYeHUs U MPU MOJTOTOBKE K
OI'D mo xumuM Ha OJIOKH 3a/IaHU, KOTOPBIE TIOKAa3aJIM HU3KUAN MPOICHT BHITIOTHEHUS:

1. AToMBI U MoJieKynbl. XUMHUYECKHUH 31eMeHT. [IpocThie U cioXkHble BellecTBa. 3HaHUE
BaXHEUIINX XUMUYECKUX NOHATUH (3ananue Nel);

2. IlpaBuiia Ge3omacHON pabOTHI B LIKOJIBHOW Jiaboparopuu. JlaboparopHas mocyna u
oOopynosanue. Pa3nenenue cmeceil u ouncrtka Bemects. [Ipurorosienue pactBopos. [IpoOiaemsl
0€30I1acCHOr0 HCIOJb30BaHMUS BEIIECTB M XWMHUYECKMX pPEaKIMi B IOBCEJIHEBHOM JKHU3HH.
XUMHUYECKOe 3arps3HeHHE OKPYKAIOMIeH Cpebl H €ro MOocaenCTBUS. YeloBeK B MUPE BEIIECTB,
MaTepUAIOB U XUMUYECKUX peaKnnui. Y MEHNE NCIOIb30BaTh MPHOOPETEHHBIC 3HAHUS  YMECHUS
B NPAaKTUYECKOW JEATEIbHOCTH W TIOBCEJHEBHOW JKM3HM MJIsi O€30MacHOro oOpalieHust ¢
BEIIECTBAMU M MaTepuajaMH B IOBCETHEBHON >KM3HHM U TPAMOTHOI'O OKa3aHHs MEepBON MOMOIIH
MIPU OKOTaxX KUCJIOTaMH U menodamu (3aganus Nel6, 19);

— YIOeNATh CEephe3HOC BHUMAHHE OOYUYCHHIO MIKOJFHUKOB PEIICHUIO pAacueTHBIX U
KayeCTBEHHBIX 3aj[a4 110 XUMHUU;

— AKUEHTHPOBAaTh BHUMAHUE YYaIMXCS Ha 0053aTeNbHOM yKa3aHUM €IUHUL] U3MEPEHUIN
(UBUYECKUX BETUYHH;

— (opMupoBaTh YMEHHS COCTaBJSATh YPaBHEHHUS XUMHUYECKHUX PEAKIUl W pPacCTaBIATh
KO3 (ppHUIIUEHTEHI;

— Oonplle BHUMAHUSA yIENATh OTpabOTKe 3aJaHuil Ha XHMHUYECKHE CBOMCTBa
HEOPTaHWYECKNX BEIIECTB M WX B3aWMOIPEBPALICHHUHA, MNPUMEHATh TpaQUUecKue CXEMBI,
00o001Iarone Ta0IUIIbI;

— o0paTuTh BHMMaHUE Ha OTPAaOOTKY YMEHUU INPaBHWIBHOTO ONPEACTCHHS y4YalllUMUCS
CTETEeHEeH OKUCIIEHUSI aTOMOB 3JIEMEHTOB 110 (hopMysiaM COeMHEHUH, ONpeieIeHUs OKUCIUTEI,
BOCCTAHOBHTEIS, COCTABJICHUSI OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINi, a TakKe YMEHHUU
ypaBHuBaTh OBP MeToa0M anekTpoHHOTO OanaHca;

— pa3BUBaThb METAalpEAMETHbIE YMEHHUS AaHAJU3UPOBaTh (UCMOJB3ys 3HAHUS O
KJIaccU(pUKAIMK BEUIECTB) U MPOrHO3UPOBATH BO3MOXKHOCTD MPOTEKAHUS XUMUYECKON PEAKINH C
TEM WJI HHBIM BEIIECTBOM;

— TpU KOHCTPYHPOBAHHH YPOKOB, HEOOXOAMMO TaKMM 00pa3oM OTOMpATh MPEeIMETHOE
coJiepKaHue, 4TOObl U3ydeHHEe XMMHUYECKUX PEaKIHi U MPOIIECCOB B CHCTEME COIMPOBOXKIATIOCH
UX KOHKpeTH3anuen, O0bsICHEHHEM Ha KOHKPETHOM XUMUYECKOM IKCIIEPUMEHTE;

— o0ecrneunBaTh YCBOCHHE XMMHUYECKOTO COJEP)KaHUS Ha MPOIYKTHBHOM YpOBHE. JTO
3HAYWT, YTO YYAIIHIACS TOJKEH HE TOJBKO 3HATh M MOHMUMATh CYIIIHOCTh XUMUYECKHUX SBICHUHA H
peaKIyif, CyIHOCTh XHUMHYECKHX IPOLIECCOB, 3aKOHOB W TEOPWid, HO, TJIABHOE, YMETb HX
OOBSICHATH. JJI1 3TOr0 B KOHTPOJBHO-MU3MEPUTENBHBIX MaTepuanax BCEX BHJOB KOHTPOJS, HE
TOJILKO UTOTOBOTO, TEMATUYECKOTO M TEKYIIIETO, HO B (hOPMHUPYIOLIETO, JOKHO OBITH HE MEHEE
50% 3agaHuii NPOJYKTHUBHOI'O YpPOBHS - OOBSCHUTb, OOOCHOBaTb, NPHUBECTU AHAJIOIMYHBIE
IPUMEPHI, CPAaBHUTH, TPOBECTH KJIACCU(PUKAIIUIO, YCTAHOBUTH MOCIIEI0OBATENFHOCTD U T.11.

Pexomenanuu no opranuzanuu 1u¢gepeHIMPOBAHHOI0 00y4eHUs] MIKOJIbHUKOB €
Pa3HbIM YPOBHEM IpPeAMETHOI MOATr0TOBKH
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IIpu opranuzanumn o0y4eHusl yCelIHbIX HIKOJbHUKOB, PEKOMEHyeTCsl:

— aKTHBHO BOBJIEKATh YYAIIUXCSI B MPOEKTHYIO U Y4EOHO-TIOUCKOBYIO I€ATEIHLHOCTD;

— yaensTh OoJiblllee BHUMAHKUE PAa3BUTHIO YMEHUN HaOII0AaTh, BUAECTh U (POPMYITUPOBATH
mpo0JieMy, CTaBUTh BOTPOCHI, IPOBOJAUTH AKCIIEPUMEHT, JCNIaTh BBIBOJIBI, JaBaTh OMPEICICHUS
MOHATHAM, OOBSICHSITH, IOKA3bIBATh, 3alTUIIATh CBOU UJICH,

— pa3BHUBaTh METaNpEeAMETHbIC YMEHHUS,

— (opmupoBaTh y yyammMxcs YHUBEpCAJIbHbIE YyueOHbIE [EHCTBUA: YCTaHABIUBATH
MIPUYUHHO-CIICJICTBEHHBIC CBSI3H (MEXKIy IMOJOKEHHEM 3jeMeHTOB B Ilepmomndeckoit cucreme
XUMHYECKUX 3JIEMEHTOB W CBOWCTBAMH aTOMOB, IMPOCTHIX BEHIECTB M XapaKTEPOM 00pa3yeMbIX
UMHU COCJIMHEHMI, MEXIYy TMOJOKEHHEM MeTajula B sy HampsDKeHHM M ero aKTHUBHOCTHIO,
MEXIY 3JEKTPOHHOW KOH(PUTypaluel U CTENEHbIO OKUCICHMS, MEXKAY COCTAaBOM CTPOCHUEM U
CBOMCTBaMH BEIIECTBA);

— HAy4YHTh aHAIM3UPOBATH MPEAIOKCHHBIE (POPMYJITBI TIO COCTaBY (MCXOHBIC BEIIECTBA U
MPOAYKThl PEAKIMH), TMOHMUMATh WX B3aUMOCBSI3b W TpaHUIBl TPUMEHEHUS, OIICHUBAThH
BO3MOXXHOCTh TPOTEKAHUSl pEaKlud, YCTaHABIMBATh COOTBETCTBUE MEXKAY Ha3BaHHUEM,
dhopmyIoit u CBONCTBAMU;

— oTpabaThiBaTh € OOYYAIOIIMMHKCS pEIIeHHe MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHHA,
HAIPABJICHHBIX Ha YMEHHUE UCIIOIH30BATh NOJyUYECHHbIC 3HAHUS B IOBCETHEBHON KU3HHU.

I[Ipu opranm3zanuu oO0y4YeHHs CJIA00YCNEBAWIIUX IIKOJIbHHUKOB, PEeKOMEHIYyeTCsl
NPHUIEPKUBATHCS CJIEIYIONIEro aJropuTMa padorThbl:

— BBIsIBIICHHE JIeDUIIUTOB U CO3JaHHE WHAMBUAYAIbHOW 0Opa30BATEIIbHON TPaeKTOpUU
(mporpaMMBI) IS UX JIMKBUJAIMH Y C1a00yCIEeBAIONINX YUEHUKOB;

— CO3JIJaHUE YCJIOBUM JIJISI YCIICITHOTO MPOJBIKEHUS yUAIIMXCs TI0 JAHHOW TPACKTOPHH B
YPOYHOU ¥ BHEYPOYHOU JACSITCIHHOCTH M MIOCTOSTHHOE OTCIC)KHBAHUE PE3YIIhTaTOB;

— HWCIIOJIb30BAaHUE TIEAATOTMUECKUX TEXHOJOTUH M METOJOB OOYYCHHS: JUYHOCTHO-
OpPUEHTUPOBAHHBIN MOJXOJ, UTPOBBIE MPUEMBI U Pa3HOYPOBHEBYIO AU(PPEPEHIINAINIO HA BCEX
JTanax ypoka;

— oTOOp y4YeOHBIX MaTEepPHAIOB Il  HWHIWBUIYAJIbHBIX  MapIIPyTOB W JUIS
CHUCTEMAaTHYECKOT'0 TTOBTOPEHUS paHee U3YYCHHOTO MaTepuaja ¢ MOCICIYIOIIMM MOHUTOPUHTOM
MIPOMEKYTOUHBIX ¥ UTOTOBBIX PE3YNIHTATOB JOCTHKEHUMH;

— OpraHu3anus WHIUBUIYaTbHO-TPYIIIOBOM paboThI C IPUMEHEHHEM
nudGepeHITMPOBAHHBIX TPCHUPOBOYHBIX —3a/IaHWH, WHBAPUAHTHBIX TPAKTHUYECKUX pPadoT,
TBOpYECKUX PaboT (110 BEIOOPY);

— HCIIOJIb30BAaHUE PE3YJIHTATOB OIICHUBAHHS PAOOTHI JUIsl Pa3BUTUS KOMMYHHKATHBHOMN
KOMIIETEeHIIMU oOyuatomierocsi. [loBTopeHne wMartepuana, CBS3aHHOTO C JIOMYIIEHHBIMHU
omuoOKamu.
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Cnucok ucnoJib30BaHHBIX HCTOYHHUKOB

1. Meroanueckne peKOMEHAAUU OOYyYaOIMIMMCS [0 OpraHu3alud WHIAUBUAYaJIbHOM
noarotoBku Kk OI'D. Xumus. / J1.1O. Jloopotun. — M.: ®I'BHY ®UIIN, 2020 . — 17 c.

2. HayuyHo-MeToanueckue MaTepuaibl Ul peacenaTeieil 1 WieHOB NpeAMETHBIX KOMUCCUI
cyonekToB Poccuiickoit denepannu no npoBepke BbIIOJHEHUS 3alaHUl ¢ Pa3BEPHYTHIM OTBETOM
sK3aMeHaMOHHBIX padot mo OI'D 2023 r. Xumus. / JI.}O. JJobpotun. — M.: ®I'BHY ®OUIIN,
2023 r.—-53c.

3. OI'D no XMMuHU: IEMOHCTPALMOHHBIA BapuaHT, kKoaudukatop, cnenudukanus. (Pexum
nocryna: https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-4) .

4. CraTucTUKO-aHANIUTUYECKUH oTueT mo pesynabratam OI'D mo xumum 2023 r. / WU.P.
[Nabupynnuna. — Anansips: JJOuH YAO / TAY 11O YUPOWUIIK, 2023 r. — 32 c.

PexomeHnayeMble HCTOYHMKH

1. Meroanueckue Marepuaisl Juis npeacenareneii u wieHoB PIIK mo npoBepke BbINOIHEHUS
3amanuii ¢ pazBepHyThiM oTBeToM OI'D 2022. Xumus. / JI.FO. Hobpotun. — ®I'BHY OUIIN,
2022 r. — 53 c. (Pexum poctyma: https:/fipi.ru/oge/dlya-predmetnyh-komissiy-subektov-
rf#!/tab/173940378-4).

2. Metoauyeckue peKOMEHAAIMK IS y4uTeNlel MpeIMeTOB €CTECTBEHHOHAYYHOTO IIMKIIA
(Ouonorus, ¢u3mkKa, XUMHS) 1O HCIOJB30BAHUIO 3aJaHUl, pPa3BUBAIOUIMX YHTATEIbCKYIO
IPaMOTHOCTh M KOMMYHHMKATHUBHYIO KOMIIETEHTHOCTh B MUCBMEHHOM peud OOydaromuxcs IO
o0pa30BaTeIbHBIM NIPOTPaMMaM OCHOBHOTO obmiero obpaszoBanus. — M.: ®I'BHY ®OUIIA, 2021
r.—C. 102-110.

3. Meronuyeckne peKOMEHIAUHU JJIsl YUUTENEH M0 MPernojaBaHuI0 YYeOHBIX MPEIMETOB B
00pa30BaTENbHBIX OPTaHU3aLUAX C BBICOKOH JI0JIel O0O0ydYalomuxcs ¢ pHCKaMH y4eOHOH
HeycnemHocTH. Xumus. / A.A. KaBepuna, M.I'. Cractuna. — M: ®I'BHY ®UIIN, 2020 r. — 35 c.

4. HaBuratop camoctostensHoi moaroroBkn k OI'D mno xumuu. (Pexum nocryna:
https://fipi.ru/navigator-podgotovki/navigator-oge#hi).
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5. OtkpwiThiii 0ank 3amanuit OI'D mo xumuu. (Pexxum gocrymna: https:/fipi.ru/oge/otkrytyy-
bank-zadaniy-oge).

6. YHUBepCaTbHBIN KOAU(PUKATOP pacHpeenEHHBIX IO KJIaccaM IMPOBEPSIEMBIX TpeOOBaHUI
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOILETO

oOpazoBaHusi W 23JIeMeHTOB cojaepkanus 1o xumuu. OI'BHY OUIIA. (Pexum npocryna:
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/243050673-4).
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