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BBE/IEHUE

['ocynapcTBeHHast UTOrOBasi arTecTalys MO MNPOrpaMMaM OCHOBHOI'O OOIIEro
oOpazoBanus B 2025 roay mpoBOAWIACH B COOTBETCTBUU CO CIEAYIOIIUMH HOpMa-
TUBHBIMU JOKYMEHTaMH:

1. [Tpuxa3z MunuctepctBa npocenieHus: PO «O0 yTBepkKIeHUU €IUHOTO pac-
NUCAaHUS U NPOAOJKUTEIBHOCTU MPOBEAECHUS TOCYAApPCTBEHHOIO BBIIYCKHOTO JK3a-
MEHa Mo 00pa30BaTeNbHBIM MPOTPAMMaM OCHOBHOI'O OOIIEr0 M CPEJHEro OOIIero
o0pa3oBaHHs MO KaXKIOMY ydyeOHOMY NpeIMeTy, TPEOOBAHHUIl K HCIOJIb30BAHUIO
cpencTB 00y4YeHUs] ¥ BOCIUTAHUS TIpHU ero npoeaeHuu B 2025 roxy» ot 11.11.2024
Ne 789/2091.

2. Ilpuka3 Munucrepcra npocsenieHus PO «O0 yTBep»KIeHUH €IMHOrO paciy-
CaHMs M IPOAOJIKUTEILHOCTH MTPOBEAEHHUS OCHOBHOI'O FOCYIapCTBEHHOIO 3K3aMeHa 110
KaXJ0My y4eOHOMY MpenMeTy, TpeOOBaHMI K MCIOJIb30BAaHUIO CPEACTB OOyYEHUS U
BOCIIUTAHUS TIpH ero mpoBeneHnu B 2025 romy» ot 11.11.2024 Ne 788/2090.

3. Pacnopskenne Komurera o o6paszoBanuto Cankr-Iletepoypra «O06 yTBep-
KICHUU OpPraHU3alUMOHHO-TEPPUTOPUATBHOM CXEMbI MPOBEIEHHUS TOCYJapCTBEHHOM
UTOTOBOM aTTeCTalMK MO 00pa30BaTeILHBIM MPOTPaMMaM OCHOBHOTO oO0Iero oopa-
3oBanus B Cankt-IlerepOypre» ot 16.04.2025 No 438-p.

4. Pacniopsixkenue Komutera no obpazoBanuto Cankr-IlerepOypra «O06 yTBep-
XKJICHUM MUHUMAJIBHOTO KOJMYECTBA MEPBUYHBIX OAJJIOB U IIKaJl MEPEBOAa CyMMap-
HBIX MEPBUYHBIX OAlJIOB B OTMETKY 3a BBINOJIHEHHE 3K3aMEHAIIMOHHBIX paboT Mo
y4eOHBIM MpeAMETaM IpHU MPOBEACHUHN T'OCYAapCTBEHHOW UTOTOBOM aTTeCTAallMH IO
0o0pa3oBaTeNbHBIM MPOTPAMMaM OCHOBHOTO obmiero oOpazoBanus B Cankt-Ilerep-
oypre B 2025 roxy» ot 16.04.2025 Ne 439-p.

B nposenennn ' MA-9 no xumum yyactBoBaia TEpPUTOPUAIbHAS DK3aMEHAIU-
OHHAasl KOMHCCHUSI NPHU HCIIOJIB30BAaHWN ABTOMATU3WPOBAHHOW CHUCTEMBI «IJK3aMEH»
B COOTBETCTBUU CO CIEAYIOIIUM PACIIUCAHUEM:

— Hocpounsiit nepuo: 29.04.2025.

— OcHoBHoit nepuoj: 26.05.2025, 29.05.2025, pezepBHbie nuu: 27-28.06.2025.

— Jononuaurensubiil nepuoa: 12.09.2025, pezepsublie quu: 19.09.2025, 22.09.2025.

['MA-9 no xumuu B 2025 roay, Kak U B NPOIUIbIE TOAbI, IPEAYCMATPUBAJIA JBE
BO3MOKHBIE (hopMbI npoBeneHus. i1 oOydaromuxcss 00pa3oBaTeNbHbBIX YUPEKACHUM,
OCBOMBIIMX MPOrpaMMbl OCHOBHOT'O OOIIIEro 0O0pa3oBaHMs B OUYHOM, OYHO-3a0YHOM, 3a-
OouHOM (popme ceMelHOro 0Opa3oBaHUS WM CaMOOOPa30BaHMs, UTOTOBAsl aTTECTAIUs
IpoBeZicHa B (pOpME OCHOBHOIO IOCYJAapCTBEHHOro 3k3ameHa (manee — OI'D) ¢ uc-
MOJIb30BAHUEM KOHTPOJIBHBIX H3MEpPUTENbHbIX MaTepuanoB (naiee — KHWM), mpen-
CTaBJISIOLIMX COOOM KOMILIEKC 33/1aHUi CTaHAAPTU3UPOBAHHON (POPMBI.

Ha mposenenne sx3amena B popme OI'D orBoauioch 180 MunyT.

B aynutopuu Bo BpeMms 3K3aMeHa Y Ka)KIOro SK3aMEHYIOLIErocsi ObulM ciie-
JYIOIIUE JIONOJIHUTEIbHbBIE MaTepUalibl U 000PYy10BAHUE:

— [lepunonnueckas cucreMa xumuueckux 3neMeHToB . . Menneneena;

— TabIuIIa PaCTBOPUMOCTH COJIEH, KUCIIOT M OCHOBAHUM B BOJIE;



— 3IIEKTPOXUMHUYECKUHN Psi/l HAMIPSHKEHUN METaJIOB;
— HEMPOrPaMMUPYEMBIN KaJbKYJISTOP.

Pabota coctosina u3 n1Byx yacteit. Yacth 1 coneprkana 19 3amaHuii ¢ KpaTKuM OT-
BETOM, T10JIpa3yMEBaIOIIUX CaMOCTOSTEIIbHOE (DOPMYTMPOBAaHNE M 3aIlCh OTBETA B BH-
JIe 9KClia WU TTocieioBarebHoCcTH mudp. YacTs 2 comeprkana 4 3a1aHus: TPU 3aJ1aHus
ATOM YacTH MOJIpa3yMEBAIOT 3allMCh Pa3BEPHYTOr0 OTBETA U OJHO 3aJaHWE — BBIMOJI-
HEHHE PEATbHOT0 XUMUIECKOTO SKCIIEPIMEHTA B O(POPMIICHHUE €TI0 Pe3yIbTaTOB.

1. HOATI'OTOBKA INEJAT'OI'MYECKUX PABOTHUKOB
K IPOBEJAEHUIO I'MA-9 110 XUMHHU B 2025 TOAY

1.1. IToAroToBKAa 4/ICHOB NPEAMETHON KOMHCCHHU
K nposeaenuio I'MA-9 no xumun

[IpenmeTrHas komuccus o xumuu B 2025 romy BkItoyana 63 skcrepra, B UX YHC-
e ObUIH: TIpeaceaaTeNb MPeIMETHOW KOMUCCUH U 2 3aMECTHTEINs Mpeaceaarens, 58 oc-
HOBHBIX JKCIEPTOB, 3 YEJIOBEKA — BEIYIIME SKCIEPTHI U 2 YEJIOBEKA — CTapILIUe JKC-
nepTel. JT10 meparoru odmeoOpazoBarenbubix mkod u CIIO, cnemmanucTsl yupexie-
HUH TONOJHUTENBHOTO NpodeccuoHanbHoro oopazoBanus Cankt-IlerepOypra.

CocraB npeameTHON koMuccuu yrBepxaeH Pacnopsikenuem Komurera o o0-
pazoBanuto [IpaButensctBa Cankt-IlerepOypra Ne 433-p ot 15.04.2025 «O6 yTBep-
KJICHUH COCTABOB MPEIMETHBIX KOMHUCCHUW IO MPOBEPKE SK3aMEHAIMOHHBIX padoT
roCcyJapCTBEHHOW MTOrOBOW aTTeCTallMy M0 00pa3oBaTeNbHBIM IIPOrpaMMaM OCHOB-
HOTO 00111eT0 0OpazoBanus B Cankt-IlerepOypre B 2025 rogy».

[ToaroroBka ujaeHOB npeAMETHOM KoMuccuu B 2025 romy npoBOAWIIACE B paMKax
JIOTIOTHUTEIILHON TMpodeccroHanbHO o0Opa3oBaTenbHOi mporpammbl  «IIpodeccro-
HAJIBHO-TIEArOrMY€eCcKasi KOMIETEHTHOCTh 3KCIIEPTOB FOCY1apCTBEHHOM NTOTOBOM aTTe-
craumu 9 ximaccoB (mo xumun)» U «lIpodeccuonanbHo-nearornyeckas KOMIETEHT-
HOCTb JKCIEpTa rocyAapCTBEHHON uToropoi arrecranuu (no xumuu (I'B2))» oobemom
36 yacoB. O0y4eHue MPOILUTH 1 ObUIN JOMYIIEHBI K MPOBEPKE SK3aMEHAIIMOHHBIX paboT
63 skxcnepra OI'O u 17 skeniepros [ BO.

B npoBepke 3k3aMeHaMOHHBIX paboT oOyyaromuxcs npunsuid ydactue 100 %
JOMYLIEHHBIX SKCIIEPTOB.

1.2. IToaroroBka yuureJieii Kk nposeaenuto I'MA-9 no xumun
[ToaroToBka yuuTeneit oOpasoBaTenbHBIX Yyupexaenuir Cankt-lIletepOypra

k I'MA-9 npoBoaunacek Ha 6a3e CII6 AIIIIO mo momomHuTENbHOM MpodhecCruoHaTb-
HOU nporpaMme «TexXHOJIOTrus MOArOTOBKM yYallUXCsl K HOBOM CHUCTEME T'OCYIapCT-



BEHHOM HMTOrOBOM aTTecTanmuu no Xxumuu B 9 kiacce» odvemom 108 wacos. Ilpo-
rpaMMa pa3zpaboTaHa Ha OCHOBE MPOrpaMMbl MOBBIICHUS KBAIU(PUKALUU, alpoOu-
POBaHHOM B MPOIIUIbIE YYeOHbIE TOJIbI, B COJIEpKAHUE KOTOPOH U METOAMKY Iperno/ia-
BaHUs ObUIM BHECEHBI HEOOXOAUMBIE TOTIOJTHEHUSI U YTOYHEHHUSL.

O6yuenue B 2025 roxy npouuiu 25 venoBek. Beero 3a nepuos ¢ 2009 mo 2025
roJi MOATrOTOBJICHO 125 yunTenei.

Kpome toro, na 6aze xadenpsr xumuun KEHMOuM CII6 AIIIIO, a taxxke Ha
0a3e WHGOPMAMOHHO-METOIUYECKUX IIEHTPOB paiioHOB ropoaa (mamee — MMII)
JUISL yYUTENIeW XUMUU PETYISIPHO MPOBOUIUCH KOHCYJIBTAIIUU U CEMUHAPBI.

B Tabnuue 1 ykazanel Mmeponpusitusi, npoBeaeHHble kadeapoin xumun KEHMOul
CII6 AIIIIO B 2024/2025 rony.

Tabnuya 1
Meponpusitusi MeToau4eckoii noaaepxku kapeapsl xumun KEHMOuM CII6 AIIITIO
Mecro
Ne Hata Meponpusitue HPOBC/ICHHS

1 | Asryct 2024 r. | [loaroroBka otueta o pesyiastaTtam OI'3-2024 | CIIOLHOKOuMT
B peruoHe. AHaJIM3 CTaTUCTUYECKOrO MaTepuaa
2 CeHTsa0pb — [ToaroroBka METOAMYECKUX peKOMEHAAIUN CIIo AIIIIO
okTs0pb 2024 r. | yuuTensm u npenojasareism cucremsl CI10
10 MOAroToBKe o0yyarmuxcst kK OI'3-2025
3 | Oxtsa6ps 2024 r. | ['opoackoit BeOuHap AJis yuuTeneld XuMuu 1 CII6 AIITIO
npenogasareneit CI1O «Pesynbratet OI'9-2024
u niepcnekTuBbl O1'9-2025
4 Centsi6ps — | Kypcsl o mporpamme «TexHonoruu noaro- CII6 AIITIO
nekabpb 2024 r., | TOBKH (XUMUS)»
STHBapb — Mak

2025 r.
5 | HexaOpb 2024 r. — | Exeroansie ceMuHapsl 11 3kcrepToB OI'D CIIo AIIIIO
Mapt 2025 . | (5 rpynm)
6 B Teuenue NuauBrunyanbHble KOHCYJIBTALMU YUUTENEH U CII6 AIIIIO
y4eOHOro roga | mpemnojaBareneit xumuu mo rnpoodseme nogaro- | CII6LIOKOuNT
TOBKHM K OI'D
7 B teuenue [IpoexT no npoBeeHuto 1HKIIa BeOrHapoB 1o pe- | Kadeapa xumun
y4eOHOro Toia | IISHUIO 3a/1a4 IIKOJIBHOTO Kypca XUMHH TS Y- KEHMOul
Tesel, 00yJarommxcst v poaurenei (2—3 B MecsIr) CII6 AIITIO
8 B teuenue Opranu3zanus rpyninoBbIX KOHCYJIBTALU IS Kadenpa xumun
y4eOHOTO Tofla | yuuTelNel XuMum, paboTaroux co ciadoycre- KEHMOull
BAOIIUMHU O0YYaIOLTUMHUCS, OT/IEIBHO MO Ha- CIIo AIIIIO
npasneHusm OI'D. Llenb: pa3paboTka nepcrek-
TUBHOTO TJIAHUPOBAHUS 00yYEHUSI XMMUU U T10-
BTOpPEHHE Kypca XMMUHU B COOTBETCTBUU € 00pa-
30BaTeNIbHBIM YpOBHEM oOyuaromuxcs (1 pa3
B JIBC HEJICIH)
9 B teuenue [IpoBenenne nuAMBHUyanbHBIX KOHCYIbTalmi | Kadgenpa xumun
y4eOHOro rofia | i YYUTENeH XUMHUH (TPU JTHS B HEJIEIIO) KEHMOul

CII6 AIITIO




10 B Teuenue IToaroroBka cteH0B, nocBseHHbIX [ A 1 Kadenpa xumun
yueOHoro roga | pasmenieHHbix B CI16 AIIIIO KEHMOul
CII6 AIITIO

11 B TteueHue Benenue crpanuiipl, nocesiieHHoi [ A, Ha caii-
yueOHoro roga | te kadeaps! xumun KEHMOuM CI16 ATITIO

2. AHAJIN3 PE3YJIBTATOB
T'OCYJIAPCTBEHHOM UTOTOBOM ATTECTALIUN
BBIITYCKHUKOB 9 KJIACCOB I10 XUMHUH B 2025 TOXY

2.1. XapakTepucTHKA KOHTPOJbHBIX H3MEPUTEIbHBIX MATEPHAJIOB
B popme OI'D

KM OI'D no xuMuu npeicTaBisiioT co00i IK3aMEHAIIMOHHYIO paboTy, KaxK-
JIBI BapUaHT KOTOPOW COOTBETCTBOBAJI OOOOIIEHHOMY ILJIaHy, IPUBEJACHHOMY B CIle-
nudukamuu KUM OI'D 2025 rona, u coueprxai 3aJaHusi TpEeX YPOBHEU CI0KHOCTH:
61 % cocraBmsuin 3aaHuss 0a30BOTO YPOBHS CIIOKHOCTH; 22 % — TMOBBIIIEHHOTO
YPOBHS CJI0KHOCTH U 17 % — BBICOKOT'O YPOBHS CJIOKHOCTH.

Brinonnenue 3aganuii 6a30Boro ypoBHs CII0OKHOCTU MO3BOJISIET OLIEHUTH YPO-
BEHb OCBOECHUSI HamOoJiee 3HAYUMBIX AJIIEMEHTOB COJAEp>KaHHd 0Opa30BaHUS MO XH-
MHUW OCHOBHOM IIKOJIBI U OBJIaJIcHHE HAauboJee BaXKHBIMU BUJIaMU JIeITeNIbHOCTH (Oa-
30BBIM YPOBEHb IMOJArOTOBKH). Y CIIEIIHOE BBINOJHEHUE 3a1aHUI IOBBILIEHHOT'O U BbI-
COKOI'0 YPOBHS CJIO)KHOCTH CBUJETEILCTBYET O MOBBILIEHHOM YPOBHE 00111e00pa3o-
BaTEJIbHOM MOATOTOBKH 10 XMMUU BBIITYCKHUKOB 9 Kjacca.

B 2025 roay obmee xonmudecTBO 3aaanuil pabotel OI'D mo xumuu Ob110 23.
B cpaBHEeHHMH C NPOLLIBIM MEPUOAOM UTOIOBOW aTTECTALUU MPOU3OLLIN HEKOTOPHIE
U3MEHEHMS BO BTOPOil yactu padoTel OI'D no xumumu:

— 3aganue Ne 24 yripa3qHeHo.

— 3anuch MOHHOTO YPABHEHUSI XUMUYECKOUW peakunu u3 3aganus Ne 21 uckiro-
YeHa U nepeHeceHa B 3ajanue Ne 23.

— N3menen dopmat 3aganus Ne 23. [Ipu BeimonHenun 3aganust Ne 23 yyaniuii-
CSl IPOBOAUT PEAIbHBIN 3KCIIEPUMEHT, C TOMOIIBI KOTOPOTO PACIIO3HAET BELIECTBA
B CKJISHKAaX 1 u 2, opopMisieT pe3yiabTaThl SKCIIEPUMEHTA U BBIBOJBI B TaOJIUYHOM
dbopme, NpeIo)KEHHON B 3aJlaHWU, U 3alMCHIBAET YPaBHEHHUS JBYX MPOUCXOISIINX
peakuuii B MOJIEKYJISIPHOM U MOHHOM BHIax. OLlEHUBaHUS TEXHUKH BBINIOJIHEHUS XU-
MHUYECKOI0 3KCIepuMenTa ydacTHUKaMu OI'D BO BpeMs BBIIIOJIHEHUS SKCIIEPUMEHTA
B 2025 rony He MPOBOAMIOCH.

Pacnpenenenne 3aganuit OI'D no xumuu B 2025 roay npuBeAeHo B TaOIULE 2.




Tabnuya 2

Pacnpenenenue 3aganuii mo 4acTaM 3k3aMeHAMOHHOT0 Bapuanta KUM
OI'D no xumuu 2025 roga

N IIpouent MIIb
MakcumanbHbIN N
Yactu Yucino N 3a 3aJaHusA JaHHOU 4acTUu Tum sananmii
a0O0THI 3aJaHui P ot MIIbB 3a Bcro paboty, &
P 6ann (MIIB) Paboty
paBHOTrO 38
Yacrs 1 19 24 63 C kpatkum
(NeNe 1-19) OTBETOM
Yactb 2 4 14 37 C pa3BepHYyThIM
(NeNe 20-23) OTBETOM
Hmoeo 23 38 100

Jlns 3amonHeHus Tabauiel 3 ucnoib3oBaH 0000meHubid wiaH KUM o npen-
METY C YKa3aHHWEM YPOBHS 3aJjaHUsl U 3HAYEHUM CPETHETO MPOLICHTA BHITIOJHECHUS 110
KaKJIOW JIMHUM 33JIaHii. 3HAYCHUS MMPUBEICHBI 3a IMOCISIHNE JIBa T'0J1a, YTOOBI OTpa-
3UTh TUHAMUKy n3mMeHeHul. KomnuectBeHHbi coctaB KUM 1o ypoBHIO CIIOXKHOCTH
3asianuii (0a30BbIH, MOBHIIICHHBIN, BRICOKUI) TIPE/ICTABIIEH B TaOHIIE 4.

Tabnuya 3

O600mennbiii ni1an KUM no xumuu B 2025 roay (B cpaBHeHun ¢ 2024 roaom)

Howmep
3a1aHUs
B KUM

IIpoBepsieMble 37IEMEHTHI
coJiep>KaHusl / yMEHUs

YpoBeHb
CIIO’KHOCTH
1
3a/1aHUS

Cpenuuii
MPOIEHT
BBITIOJTHEHHS
B 2024 rony,
%

Cpenunii
MPOLECHT
BBINIOJTHCHUS
B 2025 rony,
%

HN3mene-
HHUS
3a JIBa
rona, %

ATOMBI 1 MOJIEKYJIBL. XU-
MHYECKUH 31emMeHT. [ Ipo-
CTBIE U CIIO’KHBIE BEILIECTBA

b

70,55

73,67

+3,12

Crpoenue aroma. Ctpoe-
HUE HIEKTPOHHBIX 000J10-
YeK aTOMOB TMEPBbIX

20 371€MEHTOB TIEpUOANYE-
CKOW CUCTEMbI XUMHYE-
CKHX DJIEMEHTOB (ajiee —
[ICX9) . . Mennenee-
Ba. [ pynmsl u mepuosi
[Iepnognyeckon cucre-
Mbl. OU3UYECKUN CMBICIT
MOPSIAKOBOTO HOMEpa
XUMHYECKOTO 3JIEMEHTa

84,79

90,32

+5,53

3aKOHOMEPHOCTH U3Me-
HEHUS CBOMCTB dJIEMEH-
TOB B CBSI3H C UX MOJIO-
xenueMm B [ICXD

74,57

81,65

+7,08

1 . . .
3nech u ganee: b — 0a30Be1ii, I1 — noBeIICHHEIH, B — BRICOKUIA.



BanentHocTh XMIMHMUE-
CKMX dJjieMeHTOB. Cre-
IeHb OKHUCIICHUS XUMHU-
YEeCKUX DJIEMEHTOB

90,84

92,03

+1,19

CrpoeHnue BemiecTBa. Xu-
MHUECKasl CBSA3b: KOBa-
JieHTHas (HoJspHast U He-
MOJIsIpHAs ), MOHHAs, Me-
TaJUTMYeCcKast

90,29

92,11

+1,82

Crpoenue atoma. Ctpoe-
HUE JEKTPOHHBIX 000-
JIOUYEK aTOMOB MEPBBIX
20 XMMHUYECKHUX AJIEMEH-
toB [ICXD JI. 1. MeH-
neneeBa. 3aKOHOMEPHO-
CTH U3MEHEHUS CBOMCTB
AJIEMEHTOB B CBSI3H C I10-
noxenueM B [ICXD

74,54

74,60

+0,06

Knaccudukanus u Ho-
MEHKJIaTypa HEOpraHu-
YECKUX BEIIECTB

84,18

84,30

+0,12

XHUMHUYECKHUE CBOMCTBA
MPOCTHIX U CIOKHBIX
BEIICCTB. XMMHUYECCKHE
CBOMCTBa OKCHUJJIOB: OC-
HOBHBIX, aM(OTEPHBIX U
KHUCIIOTHBIX

65,53

70,36

+4,83

XUMHYECKHE CBOMCTBA
MPOCTBIX BEIIECTB. XH-
MHYECKHE CBOMCTBA
CJIO’KHBIX BEIECTB

69,35

72,87

+3,52

10

XHUMHUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB. XHU-
MHYECKHE CBOMCTBA
CJIO’KHBIX BEIISCTB

62,05

71,39

19,34

11

Knaccuduxanus xumu-
YECKHUX PeaKIui

89,90

91,65

+1,75

12

XUMHYECKas peaKIusl.
YcnoBus v NpU3HAKU
IIPOTEKAHUS XUMUYECKUX
peakunii. XuMHU4YECKUE
YpaBHEHUS

71,20

75,06

+3,86

13

DIIEKTPOIUTHI U HEDJIEK-
TponuThl. KaTroHs! 1
AQHUOHBI. DIEKTPOIUTH-
YyecKasi IUCCoLMaIus Ku-
CJIOT, LICJI0YEH U CoeH
(cpenHux)

55,42

73,12

+17,7




14

Peakmun nonnoro oomena

64,42

73,96

+9,54

15

OKHCIIUTEIBLHO-BOCCTAHO-
BUTEJIbHAS peakuus (J1a-
nee — OBP)

87,90

89,63

+1,73

16

[IpaBuiia Ge3omacHoM
paboThI B MIKOJBHOM J1a-
6oparopuu. Jlaboparop-
Has rnocyjaa u 00opyao-
BaHue. Pa3nenenne cme-
cell M OYKMCTKA BEIIECTB

44,85

56,49

+11,64

17

Ornpenenenue xapaxkrepa
cpenabl pacTBOpa KUCIOT
Y LIEJI0YEHN C TOMOLIBIO
nHauKaTopoB. Kauect-
BEHHBIC PEAKI[UU Ha HO-
HbI B pactBope. [lomyue-
HUE ra3000pa3HbIX Be-
mectB. KauecTBeHHBIE
peakIiuu Ha ra3000pas-
HbIE€ BEIIECTBA

63,95

71,54

+8,59

18

Brruncinenue maccoBou
JIOJIA XUMHUYECKOT'0 dJIe-
MEHTAa B BEIIECTBE

75,68

80,24

+4,56

19

XUMHUYECKOE 3arpsi3He-
HHUE OKPYIKAIOIIEH CPEIbI
" ero rnociencrteusd. Ye-
JIOBEK B MUPE BEILECTB,
MaTepHaioB U XMMUYE-
CKHUX PEAKIUU

39,81

58,81

+19,0

20

CrerneHp OKUCIIEHUS XU-
MHYECKHUX DJIEMEHTOB.
OkKucInuTeIb ¥ BOCCTA-
HoBuUTEIb. Peakiinu OBP

73,03

73,99

+0,96

21

B3aumocBs13p paznu4HbIX
KJ1aCCOB HEOPraHUYECKUX
BelecTB. Peakiyy non-
HOTO 0OMEHa M yCIIOBHS
UX OCYIIECTBICHUS

60,85

56,95

-3,9

22

Brruncnenue kojJm4decT-
Ba BEIIIECTBA, MACChI UJIH
o0beMa BEIeCTBa 110 KO-
JUYECTBY BEIIECTBA,
Macce uiau oobemy oj-
HOTO U3 peareHTOB WU
MPOAYKTOB PEAKIIUHU.
Brruncnenne maccoBou
JIOJIU PACTBOPEHHOTO
BEIIIECTBA B PaCTBOPE

56,91

57,35

+0,44




23

K1. Hanuuue npaktuue-
CKUX HABBIKOB TJIAHUPO-
BaHUS U OCYIIECTBICHUS
XUMHUYECKUX IKCIIEepH-
MEHTOB.

Bnanenne ocHOBHBIMU
METOJIaM{ HAy4YHOTO TI0-
3HaHUs (HaOMIOeHUE,
WU3MEpEeHHUe, IKCIIEPH-
MEHT, MOJICJTUPOBAHUE)
P U3YUYEHUU BEIIECTB
U XUMHUYECKUX SIBJICHUH;
yMeHHE CPOPMYITUPO-
BaTh MPOOJIEMY U TIpe/I-
JIOKUTH TITH €€ pellie-
HUsT; 6€30macHOM paboThI
C XUMHYECKUMH BEIIECT-
BaMU, XMMHYECKOM TO-
CyZ1o# ¥ TabopaTOPHBIM
obopynoBanuem. Y me-
HUE aHAJIM3UPOBATH U
CUCTEMaTU3UPOBATh UH-
dopmarmio o Xumuie-
ckux nponeccax. Co-
CTaBJICHUE YPAaBHEHUI
XUMHUYECKUX peaklui

73,71

67,33

HoBeii
dopmar

K2. YMenune npornosu-
pOBaTh U XapaKTepU30-
BaTh CBOCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CO-
CTaBa U CTPOCHMUSI, PU-
MEHEHHE BEILECTB B 3aBU-
CHMOCTH OT UX CBOMCTB,
BO3MO>XHOCTb IPOTEKA-
HUSL XUMUYECKUX Tpe-
BpAaIlCHUI B pa3IMYHBIX
YCIIOBUSIX, XUMUYECKUE
AKCIIEPUMEHTHI, UJUTFOCT-
PpUPYIOLIUE MPU3HAKA
IIPOTEKAHUs pEeaKLAn
HOHHOTO 0OMEHa; Ka4ecT-
BEHHBIE PEAKIMU HA MPU-
CYTCTBYIOIIHME B BOJAHBIX
pacTtBopax uoHsI. [Ipen-
CTaBJICHUE PE3yJIbTaTOB

B TaOIMYHOM (hopme

74,56
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Pacnpene.ﬂeﬂne 3aJaHU# 1O YPOBHSM CJIIOKHOCTH

Tabnuya 4

YPpOBEHB CI0KHOCTH

Yucno 3agaHui

MaxkcumaJIbHbIM EPBUYHBINA OaLT

bazoBoiit 14 14
I1oBBILICHHBIM 5 10
Bricokuit 4 14

Hmozo 23 38

2.2. O0mas xapakrepucTuka ydyacTHUKOB I'MA-9 nmo xumuu B 2025 roay

CocTaB y4aCTHUKOB JK3aMEHa 10 XHUMHUHU €KETOJHO IPEICTABICH BBITYCKHU-
KaM{ pa3lMYHbIX BUIOB 00pa30BaTENbHBIX YUpexaAeHUU. B 1menom crpykrypa KOH-
THHI€HTa y4acTHUKOB OI'D 1o xumum coxpansercs.
OOmue cBefeHus: 00 y4acTHM BBITYCKHUKOB 9 KJIacCOB B roCyJapCTBEHHOMN
UTOTOBOM arrecTauuu no Xxumuu B 2025 roay npuBeneHbl B TaONHIIE 5, CBEICHUS O
KAaTEerOpUsIM BBIITYCKHUKOB — B Tabusuiie 6.

Tabnuya 5

CgeeHus1 00 y4aCTHHUKAX IoCy1apCTBEHHOM HTOTOBOM aTTeCTAlIUN
no xumum 2025 roga B popme OI'D

3aperuct- SBunoce | He aBuinoce | Y paaneHo He sapep- | /leiicran-
PHUPOBAHO LIUITA TEIbHBIX
Hara Ha DK3aMEH, | Ha DK3aMEH, | C DK3aMeHa,
Ha JDK3aMCEH, DK3aMEH, | pe3yJIbTa-
Yel. Yel. Yel.
Yell. yel. TOB, Y€l
29.04.2025 3 3 0 0 0 3
26.05.2025 2713 2621 86 0 3 2522
29.05.2025 3334 3269 57 0 1 3170
27.06.2025 190 186 4 0 0 166
28.06.2025 25 25 0 0 0 21
12.09.2025 44 36 8 0 0 23
19.09.2025 5 3 2 0 0 3
22.09.2025 11 11 0 0 0 11
Bcezo 6325 6154 157 0 4 5919
Tabnuya 6

Caeenust 00 y4aCTHMKAX IOCyJapCTBEHHOM UTOIOBOM aTTECTALMHU 110 XUMHUH
B popMme OI'D no kaTeropusim BoIIIyCKHUKOB

Jomst
KonunuectBo | ot obuiero
Konunuectso

Kareropus BbIITyCKHUKOB 00 YYaCTHUKOB, | KOJIMYECTBA

Yell. YYaCTHUKOB,
B %
Brinycknuku 'OY 562 5400 91,23
Boemyckuauku ['OY (den. u per. nogunHeHus) 11 217 3,67
BBITyCKHUKH IEHTPOB 00pa30BaHUs 5 45 0,76
BpInyCKHUKM KaJI€TCKUX LIKOJI 5 55 0,93
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Brinmycknuku yactabix OY 42 187 3,16
Boinycknuku CI1O 5 15 0,25
Bcezo 630 5919

AHanu3 NpUBEACHHBIX CBEAEHUN MOKa3ajl, YTO OCHOBHOM KaTEropveu y4acTHH-
KOB 9K3aM€Ha 10 XUMHHU OCTAIOTCsI BBIITYCKHUKU TEKYLIETO y4eOHOro roja u3 rocyaap-
CTBEHHBIX 0011Ie00pa3zoBaTenbHBIX yupexaeHuil. [1o cpapaenuto ¢ 2024 rogom mosns Ta-
KHUX YYaCTHUKOB CHU3WIACh HE3HAUMTENbHO — Ha 1,28 %. [Ipu atom B 2025 roay mpo-
JOJDKAIACh TEHJIEHIMS K YBEJIMYEHUIO yKcia ydacTHUKOB OI'D mo Xxumuu 13 UEHTPOB
00pa30BaHus ¥ YaCTHBIX IIKOJI. MOXHO CcKa3aTh, YTO UMEIOIIMECS HE3HAUUTEIbHbIE 13-
MEHEHUS IPUHLIUIINAIBHO HE BIMSIOT Ha COCTaB y4acTHUKOB OI'D o xummuu.

2.3. OcHOBHBIEC Pe3yJIbTATHI
roCy1apCTBEHHO UTOr0OBOM aTTeCTAMU 0 XMMHUM B popme OI'I

J71st ouleHMBaHMS Pe3yJIbTaTOB BHINIOJHEHUS SK3aMEHAIIMOHHBIX padboT B popme
OI'D (kak ¥ B MPEeABIYIINE TOAbI) UCTIONB30BAJICS CyMMAapHbil nepsuunslil oaii. OH
dbopMHpOBaCsS MyTeM 0e3)Cllo8HO20 TIOACYETa O0IEer0 KOJIWYeCTBa OajlioB, MOIY-
YEHHBIX 00yYarOUMMHUCS 32 BBIMOJHEHUE PA0OThI B IIEJIOM.

3a Ka)XxJj0e BEPHO BBIMOJHEHHOE 3aJaHue 4acTu 1 oOydaroniuiics Mor moJiy-
yuTh | wim 2 6ajia B 3aBUCUMOCTH OT 3a/laHusl. 3a MPaBUILHOE U MOJHOE PEIICHUE
3aaHU 4acTW 2 yYalllMiicd MakCHUMajbHO MOT MOJYy4YuTbh: 3a 3amanus Ne 20, 21,
22 — mo 3 Gama 3a Kaxaoe, 3a 3amganue Ne 23 — 5 6ayutoB (M3 HUX IO KPUTEPUIO
K1 — 2 6amna u no xputepuro K2 — 3 Gama).

Cucrema ¢popMUPOBaHUS CYMMapHOTO MIEPBUYHOTO Oaiia mpuBeeHa B Ta0I. 7.

Tabnuya 7
Cucrema popMupoBaHUsi CYMMAPHOTI'0 NEPBUYHOrO0 0asuiia mo xumuu B 2025 rogy
KonnuecTBo 6aJ1710B 32 0JTHO 3aaHKE MaxkcruManbHOE KOJIMYECTBO OasioB
Yacts 1 YacTs 2 3a pabory
(3amanus 3a 4acThb 1 | 3a yacTh 2
Ne 1-19) | (3amamms Ne 20-22) |(3ananne Ne 23) B [ICJIOM
1 nm 2 3 5 24 14 38

OO0 ycnenrHoMm MpoXO0KJI€HUH FOCyJapCTBEHHOM UTOTOBOM aTTecTaluu B Qop-
Me OI'D cBUIETENBCTBYET MPEOI0JIEHUE 00YUAIOIIUMCS MUHUMATLHO20 NOPO206020
pe3ysbTaTa BHINOTHEHUS YK3aMEHAIMOHHON PabOTHhI.

OcHoBbIBasicb Ha Mertogudyeckux pekomenaanusax OUIIN, B 2025 rony I'OK
Cankr-IlerepOypra npuHsjia pelieHUEe OCTaBUTh MHUHUMAJIbHBIA MOPOr MO XUMUHU
B 10 OammoB. MUHUMAaNBHBII MOPOT IO CPAaBHEHUIO C MPOIUIBIMU MEPHUOAAMH OCTaJ-
Csl MPEKHUM, HO CyMMapHO€ KOJMYECTBO 3a paboTy B LIEIOM yMeHbInIoch ¢ 40 a0
38 6ayoB, U ObUT U3MeHEH (GopMmaT ohOpMIICHHUS U OIICHUBAHUS PEATbHOTO JKCIIe-
puMeHTa (3aganue Ne 23).

JloCTHKEHUE MUHUMAILHO20 NOpo2a NaeT TMPaBO BBIYCKHUKY Ha IEpecyer
CYMMapHOT0 MEPBUYHOTO 0aIa B MATHOAIIBHYIO OTMETKY 110 XUMUHU.

[IIkana nepecyeTa NEPBUYHOIO CyMMApHOTo Oaiia B oTMeTKy B 2025 rony u
ee cootBeTcTBHe mikajie POH npencrasiaens B Tabnuie 8.
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Tabnuya 8
CooTBercTBHE HIKAJBI NIEpecYeTa NEPBUYHOI0 CYMMAPHOro 0a/1J1a B NATHOAILHYIO
0TMeTKY ycTaHOBJIeHHOH B Cankr-IlerepOypre B 2025 roay mkane POH

OTMeTKa [lepBuuHbIN cCyMMapHBIi Oan
mkana CIIo mkaina POH
«2» 0-9 09
«3» 10-20 10-20
«4» 21-30 21-30
«5» 31-38 31-38

Pe3ynbTaThl roCy1apCTBEHHOM UTOTOBOM aTTECTALUH BBIITYCKHUKOB 9 KJIACCOB
o xumuu B popme OI'D 3a nmocneHue Tpu rojia NpUBEACHBI B Tadauie 9.
Tabnuya 9
CpaBHHTeJBbHbIE Pe3yJIbTAThl TOCYAAPCTBEHHON UTONOBOM aTTECTALlUH
no xumuu B popme OI'D 3a nocJierHue TP rojaa

ITponeHT BBIITYCKHUKOB, %
2025 . 2024 r. 2023 r.
OTMmeTKa > > =
OCHOBHOH BCE OCHOBHOH BCC OCHOBHOM BCE
MepUOJ] |MEPHOJIbl| TEPHOJ |MEepUOAbl| TMEPUOJ | MEePUOMABI
«2» 3,72 0,95 4,65 0,40 3,70 0,33
«3» 15,14 16,91 18,08 19,47 14,75 17,80
«4» 34,40 35,38 29,33 30,84 28,35 28,74
«5» 46,74 46,76 47,94 49,29 53,20 53,13

OOmuii ypoBeHb MOATOTOBKH BhITyCKHUKOB CaHkT-IlerepOypra, BeiOpaBIINX
XUMUIO B KQ4€CTBE 9K3aMEHA, MOKHO CUYUTATh CTAOMIILHO BHICOKHUM.

[To Tabnuie 9 BuaHO, 4TO KayecTBO pe3ynbTaToB OI'D mo xumuu B 2025 roay
Bo3pociio. 13 5919 BeimycKHUKOB Ha «4» U «5» BBINOIHWIN padoTy 4862 yenoBeka.
ITo pesynbratm [ 1IA-2025 kauectBO 00yueHus coctaBuiio 82,14 %, uto Ha 2,01 % u
0,27 % Beie moka3zarenei 2024 u 2023 roga COOTBETCTBEHHO.

[To cpaBHEHMIO C MPOUUIBIM MEPUOJIOM NOUTH Ha 1 % yMEHBIIMIIOCH KOIUYe-
CTBO y4acTHUKOB OI'D, MOJy4YMBIINX HEYIOBJIECTBOPUTEILHYIO OTMETKY 3a AK3aMEH
B OCHOBHOM IEPHUO/IL.

B tabaune 10 npuBeneHsl AaHHBIE O paclpeAesieHUHd CpPeAHero Oasia rocy-
JAPCTBEHHOM MTOTOBOM aTTECTAllMd BBIMYCKHUKOB 9 KJIacCOB MO XMMHH B (opme
OI'D no kareropusiM BbIIIYCKHUKOB 3a MOCJIEIHUE TPU IOJ1a.

Tabnuya 10
Pacnpenenenue cpeanero 6auia OI'd mo xumum
10 KATEropusiM BbINNYCKHUKOB 32 MOCJIe[IHNEe TPH roja
2025 r. 2024 r. 2023 1.
Kateropus BBIIIyCKHUKOB | CpemHss CPETHI CpeHss CPEAIIH CpeHss cpettiii
TECTOBBIH TECTOBBIH TECTOBBIH
OTMETKa OTMETKa OTMETKa

Oan Oan Oat
Beimycknuku 'OY 4,27 27,99 4,28 28,32 4,33 28,95
Beinmyckauku 'OY 4,69 32,65 4,70 33,58 4,79 34,18
(dben. u per. HOTUMHCHHS)
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BrpITyCKHUKHM LIEHTPOB 3,96 24,87 3,76 21,61 3,84 22,89
oOpa3oBaHus
BrinyckHUKM KaneTCKUX 4,60 31,85 4,93 35,28 4,83 34,76
IIIKOJI
Brinycknuku yactasix OY 4,11 26,28 4,11 26,82 4,34 28,94
Beinyckauku CITO 4,27 29 4,08 26,46 4,08 26,28

Bcezo: | 4,28 28,12 4,29 28,46 4,35 29,13

B 2025 rony camble BBICOKME pe3yibTaThl NOKA3aJM BBITYCKHUKH 00pa3oBa-
TEJIBHBIX OpPTaHW3aIii (eaepaTbHOTO U PETHOHAIBHOTO TIOTYMHEHUS, a TAKKE BbI-
MMyCKHUKHU KaJE€TCKUX HIKOJL.

Beinmycknuku CIIO B 2025 romy mo cpenHemy Oainy JOCTUIIIA pe3yJibTaTa
BBIITYCKHUKOB 00111€00pa30BaTebHbIX IIKOJ, a [0 TECTOBOMY Oallly Jja)ke MpeBbICH-
JU pe3yibTaT OoJiee uem Ha 1 Gas.

HeBpicokuMH OCTarOTCsl pe3yJbTaThl Y BBITYCKHUKOB YacTHbIX HIKOJ. Camble
HU3KHE — TO-TIPEKHEMY Y BBIITYCKHUKOB IIEHTPOB 00pa30BaHMUs.

Ha auarpamme 1 mpencraBieHO pacipesesieHne TECTOBOro Oaiia Mo pe3ylib-
tatram ['MMA-9 no xumuu B 2025 rony.

Juaepamma 1
JAnarpamma pacnpejaejieHusi TECTOBbIX 0a/LU10B y4acTHUKOB OI'D
450

400
350
300
250
200
150
100

50

0 -
0 5 10 15 20 25 30 35 40

OmHako 3a TpH rojia TCHISHIUS CHIDKEHHUSI OOIIETo 10 TOPOAY CPEIHETO Tec-
TOBOTO OaJijla MO XMMUU TIOKa coxpansiercs (tTabnuma 11).

Tabnuua 11
Cpennuii TecTOBBIH 0211 10 XUMHUH 32 MOCJEAHNE TPU roga
2025 r. 2024 . 2023 T.
CpenHuii TeCTOBBIN Oat 28,12 28,46 29,13

KonnuecTBeHHbIE JaHHBIE 00 YYacTHUKAaX IOCYIapCTBEHHON UTOrOBOM aTTe-
CTalluy, MOJYYMBIIMX Pe3yJabTAThl HMKE MUHHMAJBHOIO NMOPOra, IPUBEICHBI
B Tabnuue 12.

14




Tabnuya 12

Pacnpenenenue yuactHukoB OI'D mo xumuu, NoJay4YuBIINX Pe3yabTaThl
HHMKe MUHMMAJIBHOI'O IOPOra, 1o KareropusM BbIIyCKHUKOB B 2025 roay

0 -
KomuuectBo| KonuuectBo ﬁ;?;ﬂ?i % ot ob1mero
Komu- | neiicTBU- | pe3ynbTaToB p KOJINYECTBA
Kareropus TEJbHBIX
YECTBO | TEIBHBIX | HMKE MUHH- HEYJIOBJIETBO-
BBIITY CKHUKOB pe3yJIbTaTOB
OO |pe3ynabTatoB,| MajbHOIO BHVIDIH PHUTENBHBIX
qel. rnopora, yel. yIp pe3yJbTaToB
KaTeropuu
Beinyckauku 'OY 562 5400 52 92,86 0,96
Boemyckauku I'OY (pen. | 11 217 0 0 0
U per. NOAYMHEHMS)
BbIITy CKHUKM KaAETCKUX 5 55 0 0 0
IKOJI
Boinycknuku CI1O 5 15 0 0 0
BbinmyCKHUKH LIEHTPOB 5 45 2 3,57 4,44
o0OpazoBaHus
BrInyCkHUKHM 4aCTHBIX 42 187 2 3,57 1,07
oy
Bceco: | 630 5919 56 — 6,48

Jlo7s1 BBITYCKHUKOB 00II€00pa30BaTENbHBIX IIKOJ, MOTYYHBIINX PE3yJIbTaThI
HIKE€ MUHHUMAJIBHOTO nopora, B 2025 roxy ocraercs He3HauuTenpHOU: MeHee 1 %,
HO B CpPaBHEHHUHU C MPOILIBIM MEPUOAOM Bo3pociia nouTu B 3 pasa (0bu10 0,32 %).
[Tpu 3TOM MOKa3aTens MO BHITYCKHUKAM LIEHTPOB 00pa30BaHUs CHU3WICS Oosiee deM

B 2 paza (6s110 9,09 %).

[IpoueHt oOyuaronuxcs, HaOpaBIIUX MAaKCUMaJIbHOE KOJUYECTBO OaJljIOB Ha
’K3aMeHe no Xxumuu B 2025 roay, 3HAYUTENIBHO BBIPOC MO CPABHEHUIO C MPEJbI-
TyIIMMU TOAaMU U cocTaBmil Oosee 5 % (cTaTUCTUUECKHUE NaHHBIE MPECTABICHBI

B Tabnuie 13).

Tabnuya 13

KoumuecTtBo yuactHukoB OI'D no xumuu, HadpaBIIMX MAKCUMAJIbHBIN 0211
3a MocCJeAHNEe TPU roga

Konunuectso KonnyecTBo yuacTHUKOB, HAOpaBIIUX
l'on YYaCTHUKOB MaKCHUMaJIbHOE KOJIMYECTBO 0aJlioB
JK3aMeHa, Yell. yell. %
2025 5919 301 5,09
2024 5723 149 2,60
2023 5101 116 2,27

MakcumanbHOE KOJIMYECTBO OAJNIOB CMOIJIM HaOpaTh BBITYCKHUKH BCEX KaTe-
rOpui, HE MCKJIKOYasi BBITYCKHUKOB LIEHTPOB O0Opa30BaHMS, UMEIOIIMX B IMPOILIbIE
nepuoabl HeBbICOKUE pe3yabpTarsl [ TA o xumun.

CamMoe 607bp110€ KOJMYECTBO MAKCUMAJIbHBIX PE3YJIbTAaTOB MOKAa3aju BbIMYCK-

Huku 'OV (90,70 %).
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HaubGonpmmii mpupocT mokas3aTesisi B CPaBHECHUH C MPOILIBIM TOA0M — Oosee
4 % — HabnrogaeTcsi Cpeiv BhIMYCKHUKOB KAJETCKUX IIKOJ M EHTPOB 00pa30BaHUs
(Tabnuma 14).

Tabnuya 14
Pacnpenenenue yuactuukon OI'D nmo xumuu,
Ha0OpaBIINX MAKCUMAJIbHOE KOJNY€eCTBO 0AJJIOB,
110 KaTeropusiM BbINYCKHUKOB B 2025 roay
KomuuectBo | % max |, N3mene-
KomnuecTtBo % OT 00I11IerO
. YYaCTHHUKOB, | pe3yJib- HUE
Komu- | neticTBu- KOJIMYCCTBA,
Kareropus HaOpaBIIMX | TaTOB B CpaB-
YECTBO | TEIBHBIX HaOpaBIIHX
BBITTYCKHUKOB MaKCUMaJlb- | BHYTPHU HCHHH
0]0) pe3yJibTa- . MaKCUMaJlb-
HBII Oa1, | KaTero- 9 c 2024
TOB, Y€l HBIHA Oasu1
Yell. puu r'0JIOM
Brinmycknuku 'OY 562 5400 273 90,70 5,06 +2,66
Beimnyckauku 'OY 11 217 14 4,65 6,45 -1,93
(den. u per.
MOAYMHEHUS )
BreintyckHukmn 5 55 5 1,66 9,09 +4,74
KaJCTCKHUX IIIKOJI
Beimycknuku CI1O 5 15 | 0,33 6,67 -1,02
BrintyckHUKM 1IEH- 5 45 2 0,66 4,44 +4.,44
TPOB 00pa30BaHUS
BrinyckHuku 42 187 6 1,99 3,21 +0,69
yacTHbIX OY
Bcezo | 630 5919 301 — 34,92

B tabnune 15 nmpeacrtaBieH peUTHHr 0Opa30BaTENIbHBIX OpraHU3alMi ropoja
Cankr-IlerepOypra no HawJIy4IIuM CpeIHAM TECTOBBIM Oautam (ot 31 Gassia u BbILIE)
CpeIy OpraHu3allnii, B KOTOPBIX HE ObLIO HEYAOBIECTBOPUTEIBHBIX PE3YJIHTATOB.

Tabnuya 15
O0ueoOpa3oBaTebHbIC YYpPeKIACHUSA, TOKA3aBIUIMeE Jy4liue pe3yabTaTsl OI'D
no xumuu B 2025 roay (He ObLJIO EpecaAayn)

Buz OY Ne OV Paiion Cpentitii
TECTOBBIN AT
I'mmuaszus I'BOY rumnuazus Ne 526 MocCKOBCKUM 35,5
I'bOY rumuazus Ne 293 KpacnHocenbckuii 35,2
I'BOY rumnuazus Ne 498 HeBckuit 34,09091
I'BOY rumuazus Ne 3 Kanuannckui 33,55556
I'bOY rumuaszus Ne 261 Kuposckuii 33,41176
I'BOY rumnazus Ne 171 [{eHTpanpHbII 33,11111
I'BOY rumuazus Ne 157 [lenTpanbHbIi 33
I'BOY rumuaszus Ne 168 [leHTpanbHbII 33
I'bOY rumuazus Ne 652 Briboprekuit 33
I'BOY rumuazus Ne 248 Kuposckuii 32
I'bOY rumnaszus Ne 513 Hesckuii 32
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I'bOY rumnazus Ne 24 BacuiieoctpoBcknii 32
I'BOY Ilereprodckas rumuaszus | IlerpoaBopiioBsiid 31,92857
I'bOY rumuaszus Ne 061 Br16oprekuit 31,61538
I'bOY rumuaszus npu ['PM [lenTpanbHbIi 31,5
['BOY rumuazus Ne 622 Bri6oprekuit 31,4375
I'bOY rumuaszus Ne 271 KpacHocenbckuii 31,33333
I'BOY rumnuazus Ne 528 Hesckuit 31,33333
I'bOY rumnaszus Ne 664 KpacHorapernckuii 31,33333
I'bOY rumuazus Ne 107 Bri6oprekuit 31,28571
I'BOY rumuazusg Ne 524 MocKOBCKUH 31,28571
I'BOY rumuaszus Ne 586 BacuneocTtpoBckuii 31,27273
I'bOY rumuazus Ne 116 [Ipumopckuit 31
['BOY rumnazus Ne 166 [{eHTpanpHbII 31
JIuueit I'BOY nuueit Ne 369 KpacHocenbckuii 36
I'BOY nuueit Ne 211 [lenTpanbHbIi 35,66667
I'bOY nuneit Ne 597 [Tpumopckuii 35,6
I'BOY auneit Ne 329 HeBckuii 35,2
I'BOY nuneit Ne 40 [Tpumopckuii 34,66667
I'BOY mmrteit Ne 470 Kanuannckuit 34,33333
I'BOY nuueii Ne 214 [lenTpanpHbIi 33,85714
I'bOY nuueit Ne 64 [Tpumopckuii 33,83784
I'BOY nuueit Ne 244 Kuposckuii 33,2
I'BOY nuueit Ne 366 MocCKOBCKHM 33
I'bOY nuneit No 488 Briboprekuit 32,95
T'BOY nurent Ne 95-1 Kanuuuackui 32,64706
I'BOY et Ne 150 Kamunuuckuii 32,36364
I'bOY nuneit Ne 226 DOpyH3EHCKUI 32,25
I'BOY nuueii Ne 486 Bri6oprekuit 32,03846
I'BOY nwmeit Ne 179 Kanunaunckui 32,02439
I'BOY nuneit Ne 419 ITeTpoiBOp11OBBI 32
I'BOY nuueit Ne 623 Bri6oprekuit 31,57692
Cpennsis ['6OY COIII Ne 80 [Terporpanckuii 36,18182
oOmieoOpazo- | 'bOY COIII Ne 149 Kanununckuit 35
BaTeIbHas I'6OY COIII Ne 129 KpacHorsapaeickui 35
HIKOJIa I'bOY COIII Ne 605 Briboprekuit 34,5
I'6OY COII Ne 392 Kuposckuii 34,33333
I'bOY COII Ne 230 OpyH3EHCKUI 34,32609
I'6OY COII Ne 440 [Tpumopckuit 34,2
I'bOY COII Ne 506 Kuposckuii 34
I'6OY COIII Ne 233 Kpacnorsapaerickuit 34
I'bOY COIII Ne 124 Bri6oprekuii 34
I'6OY COII Ne 412 [TeTpo1BOpLIOBBIN 33,88889
I'BOY COII Ne 411 [TeTpo1BOpLIOBBII 33,8
['6OY COIII Ne 492 @pyH3eHCKUI 33,66667
I'bOY COII Ne 262 Kpacnocenbckuit 33,66667
I'bOY COIII Ne 585 Kuposckuii 33,66667

17



I'6OY COII Ne 10 BacuneoctpoBckuit 33,53846
I'BOY COLII Ne 243 AJMHUpanTenCcKuit 33,5
I'6OY COIII Ne 548 KpacHocenbckuii 33,5
I'6OY COIII Ne 368 OpyH3EHCKUI 33,5
I'bOY COIII Ne 625 HeBckuit 33,5
I'6OY COIII Ne 617 [Tpumopckuii 33,41176
I'BOY COIII Ne 88 Kamunuuckuii 33,25
I'BOY COIL Ne 96 Kammanuckuii 33,125
I'6OY COIII Ne 463 Bri6oprekuit 33,125
I'bOY COII Ne 165 [Tpumopckuii 33,125
['6OY COIII Ne 630 [Tpumopckuii 33,09091
I'bOY COII Ne 536 MockoBcKui 33
I'bOY COII Ne 653 Kanuaunckuit 33
I'bOY COII Ne 154 [Tpumopckmit 33
I'AOY COII Ne 577 Kpacnorsapaeiickuit 33
I'bOY COII Ne 250 Kuposckuii 33
I'bOY COLI Ne 197 [lenTpanbHbIi 32,78947
I'bOY COII Ne 270 Kpacnocenbckuit 32,75
I'bOY COIII Ne 17 BacuneoctpoBckuit 32,75
I'6OY COII Ne 207 [lenTpanpHbII 32,71429
I'BOY COI Ne 484 MocKOBCKUI 32,66667
I'6OY COII Ne 367 DpyH3EHCKUH 32,6
I'6OY COII Ne 191 KpachHorsapaerickuit 32,57143
I'6OY COIII Ne 382 Kpacnocenbckuit 32,5
I'6OY COIII Ne 222 [lenTpanbHbIi 32,4
I'BOY COI Ne 643 MocKoBCKUH 32,33333
I'6OY COIII Ne 580 [Tpumopckuii 32,22222
I'BOY COI Ne 111 Kanuaunckuit 32,16667
I'6OY COIII Ne 292 PpyH3EHCKUI 32,11111
I'6OY COII Ne 375 KpacHocenbckuii 32
I'6OY COII Ne 287 AJIMHUpanTencKuil 32
['6OY COIII Ne 538 Kuposckuii 32
I'bOY COII Ne 153-® DOpyH3EHCKUHI 32
I'bOY COIII Ne 385 Kpacnocenbckuit 31,875
I'bOY COIII Ne 303 PpyH3EHCKUI 31,83333
I'6OY COIII Ne 18 BacuiieoctpoBckuii 31,75
I'bOY COII Ne 133 Kpacnorsapaerickuit 31,72727
I'6OY COII Ne 200 KpacHocenbckuii 31,66667
I'bBOY COII Ne 347 Hesckuit 31,61905
I'bOY COII Ne 77 [Terporpanackuit 31,59322
I'6OY COII Ne 5 BacuneocTtpoBckuii 31,5
I'6OY COIII Ne 595 [Tpumopckuii 31,5
I'bOY COIII Ne 544 MoOCKOBCKHIA 31,5
I'6OY COIII Ne 35 BacuneoctpoBckuii 31,44444
I'bOY COIII Ne 53 [Tpumopckuii 31,41667
['6OY COIII Ne 282 Kuposckuii 31,4
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I'bBOY COII Ne 619 KanuauHckuit 31,34286
I'bOY COIL Ne 1 MocKOBCKHUI 31,25
I'BOY COIII Ne 68 Kanuannckuit 31,25
I'6OY COII Ne 550 [lenTpanpHbIi 31,2
I'bOY COIII Ne 651 Hegckuii 31,16667
I'bOY COII Ne 644 [Tpumopckmit 31,125
I'bOY COIII Ne 346 Hesckuii 31,1
['6OY COIII Ne 283 Kuposckuii 31
I'6OY COIII Ne 436 [IeTpo1BOpLIOBBIM 31
I'6OY COIII Ne 169 LleHTpasIbHBII 31
I'6OY COII Ne 128 Kannaunckuii 31
oy oen. JInen OTII Kanununckuit 35,33333
u per. nogun- | 'BOY «lIpesuaentckuit ®MJI | LlenTpanbHsiii 34,05208
HEHUS No 239y
I'BHOVY AunuukosB nuiei IlenTpanbHbIi 33,64286
I'bOY nuneit Ne 30 BacuiieoctpoBckuii 33,38462
I'bOY UTII Neo 777 [Tpumopckmit 33
I'bOY rumnaszus Ne 56 [Terporpaackuii 32,53333
dI'bOY BO CII6I'Y BacuneoctpoBckuit 31,125
Kapnerckue [Tancuon Bocniuranuui CII6 [TeTporpanckuii 34,22222
LIKOJIBI HBMY [Terporpaackuit 33,55556
OI'KOY KMKBK Kponmrragrckuit 32,83333
OI'KOY CII6 CBY MO P® AJIMHUpanTenCcKuil 31,33333
LenTpsr I'bOY 1O Ne 80 LenTpanbHbIi 31
o0OpaszoBaHus
Yactueie OY | HOY «YactHas mikona Bri6oprekuit 35,33333
"B3max"»
HOVY «IIKOJIA TTPAH» [Tpumopckuit 32,5
YOV cpennsist mkoiaa UMEHU BacuneoctpoBcknii 32,33333
C. T. Illankoro
YacTtHoe obmieobpazoBatenpHoe | [lerporpanckuit 32,2
yupexaeHue «l'a3mpom mikosna
Cankr-IletepOypr»
CII6 YOV II mxona AH Hesckuit 32,16667
AHO «CIToMIIDy» KpacHocenbckuii 32
CIIO (unbie) | CII6 T'BIIOY «Axkanemus ne- BacuneoctpoBckuit 32,8
JIOBBIX BUJIOB criopTa “JluHamo
Cankt-IletepOypr”»

Jlyuymme (01M3KHE K MAKCUMaJIbHBIM) PE3yJbTaThl IO XMMUU MOKA3JIM BBIITY-
ckauku ['OY. Tlpu atom pesynbrarsl «iyumux COLI» BIloiHE COMOCTaBUMBI C pe-
3yJbTaTaMU «JTy4llUX JIMLEEB U TUMHA3HII.

Metonuyeckum ciyk0am ropojaa TpeOyeTcs aKTUBU3MPOBATh paboOTy Mo 0000-
HICHUIO OIbITa yuuTesed 1mo nmoAroroBke Kk OI'D, BBIMTYCKHUKH KOTOPBIX MOKA3bIBAIOT
BbICOKHE pe3yipTarhl Ha [ TIA-9, u opraHn3oBaTh NIpeACTaBICHUE €0 K pacpoCTpaHe-
HUIO B PA3JIMUHBIX (hopMax.
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2.4. Anayu3 pe3yJabTaToB BbinoJgHeHus 3aganni 'MA-9 no xumuu

B 2025 roxy obrmiee konudecTBo 3ananuii pabotel OI'D no xumum Ob110 23. Pa-
6ota cocrosma u3 nByXx 4dacteir. Yacte 1 comeprkana 19 3amanuii ¢ KpaTKUM OTBETOM,
MOJIPa3yMEBAIOIINX CAMOCTOSTENILHOE (POPMYJIMPOBAHKE M 3aIMCh OTBETA B BHJIC YMCIIA
WM TIOCTICIOBATENhHOCTH ITM(P, M 9acTh 2, BKIIOYAIOIIYIO 4 3aJIaHUs ¢ Pa3BepHYTHIM
OTBETOM, i€ OJHO U3 33JJaHUIl — BBINIOJIHEHUE PEATTLHOTO SKCIIEPUMEHTA.

2.4.1. Pe3ynomamot evinoinenus 3a0anuil yacmu 1
20Cy0apcmeeH ol UMo206801 ammecmayuu no xumuu é ¢popme OI'3

Nudopmariusi o pe3yiabrarax OllCHUBAHUS BHITIOJHEHUS 3a/IaHUM, B TOM YHUCJTIE
OTHOCHUTEJILHO JAHHBIX O MOJYYEHUHU TOr0 WM MHOTO Oalijia Mo KPUTEPHUIO OlCHUBA-
Hus BeinosiHeHus 3ananuii yactu 1 (Ne 1-19) KUM, npencrasnena B Tadnuie 16.

Tabnuya 16
Conepskanue 3agaHui yacTu 1 3k3aMeHAMOHHOI PadOThI
U pe3yJIbTAaThl UX BbINOJHeHHUs B 2025 roay (0CHOBHOM epHoOa)

Howmep
3a1a-
HUSA
B KUIM

[IpoBepsiemble
JJIEMEHTBI
coJiep>kaHus /
YMEHUs

YpoBeHb
CIIOXK-
HOCTHU

3ajaHus

Cpennuit
TPOIICHT
BBITIOJI-
HeHust, %

[IponieHT BBINOJHEHUS 110 PETUOHY
B IPYMIAaX, [TOJyYNBIIUX OTMETKY,

%

«2»

«3»

«4»

«S»

1 ATOMBI U MOJIEKYJIbI. XU- b 73,67 | 29,22 | 51,91 | 69,40 | 87,40
MHYECKHM 31eMeHT. [Ipo-
CTBIC M CJIO’KHBIC BEIIECTBA
2 Crpoenue atoma. CtpoeHue b
ANIEKTPOHHBIX 000I0UEK
aToMOB TiepBbIX 20 ArIeMeH-
toB I[ICXD JI. 1. Menne-
neeBa. [ pynmbl v nepuobI
Ilepronryeckoit CUCTEMBI.
DU3NYECKUI CMBICIT TIOPSII-
KOBOTO HOMEpa XMMHUYECKO-
O JIeMEHTA

3 3aKOHOMEPHOCTH U3MEHE- b
HUSI CBOMCTB AJIEMEHTOB

B CBSI3U C MIX TIOJIO)KCHHEM
B [ICXD

4 BaneHTHOCTh XUMUYECKHX IT
anemMeHTOB. CTereHb
OKHCJICHHS] XUMHYECKHUX
AJIEMEHTOB

5 Crtpoenue BelecTBa. Xu- b
MUYECKast CBSI3b: KOBa-
JeHTHas (OoJIsIpHAast U He-
MOJISIpHAst ), HOHHAs, Me-

TaJJIMYCCKasd

90,32 | 46,12 | 77,80 | 91,02 | 97,38

81,65 | 40,64 | 61,55 | 79,37 | 93,10

92,03 | 37,90 | 81,17 | 94,00 | 98,40

92,11 | 45,66 | 80,72 | 93,14 | 98,73
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Crpoenue atoma. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK
aToMOB IepBbIX 20 Xumu-
yeckux anementoB [ICXD
J. . Menneneena. 3ako-
HOMEPHOCTH U3MCHEHUS
CBOMCTB AJIEMEHTOB B CBSI3U
¢ noyioxkenuem B [ICXD

74,60

26,03

51,79

69,64

89,50

Knaccuduxanms u Ho-
MEHKJIaTypa HEOPTaHuU-
YECKHX BEIIECTB

84,30

22,37

60,54

85,00

96,40

XUMHUYECKHE CBOMCTBA
MIPOCTHIX U CIIOKHBIX Be-
IIECTB. XMMHUYECKHE CBOM-
CTBa OKCHIOB: OCHOBHBIX,
aM(pOTEPHBIX U KUCIIOTHBIX

70,36

16,89

33,18

64,61

90,88

XMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB. XUMHU-
YeCKHE CBOMCTBA CIIOKHBIX
BEIIICCTB

72,87

16,21

42,94

68,11

90,57

10

XHWMHUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB. XUMH-
YeCKHE CBOMCTBA CI0KHBIX
BEIICCTB

71,39

12,33

37,44

66,54

90,66

11

Knaccudukarms xumuye-
CKUX PEaKIuil

91,65

54,79

81,61

90,92

98,37

12

XUMHYECKasi peaKIIys.
YcnoBus ¥ Ipu3HaKy Mpo-
TEKaHUsI XUMUYECKHX pe-
aKkIi. XUMHYECKHE
YPaBHEHUS

75,06

11,87

42,71

73,94

91,39

13

DNEKTPOJIUTHI U HEAJICK-
TposuThl. KaTMOHBI 1
AQHUOHBL. DJICKTPOJIUTH-
YyecKasi JUCCOLUalus Ku-
CJIOT, IISJIOUCH U CoeH
(cpeaHux)

73,12

10,50

39,69

69,10

91,90

14

Peakuu nosHoro ooMeHa

73,96

11,87

38,79

71,52

92,08

15

OBP

89,63

44,29

74,44

89,83

98,00

16

[IpaBuna Ge3omnacHoit
paboThI B MIKOJILHOM J1a-
6oparopuu. Jlabopatop-
Has rmocyja u 00opyao-
BaHue. Paznenenue cme-
cell ¥ OYHCTKA BEIICCTB

56,49

23,74

36,66

53,85

67,45

17

Onpenenenue xapakrepa
Cpelibl pacTBOpA KUCIOT

71,54

8,68

30,83

66,76

93,26
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1 MIEJI0YEH ¢ MOMOIIBIO
MHIUKaTopoB. Kauect-
BEHHBIC PEAKIIMU Ha HO-
HbI B pactBope. [lomyue-
HHE Tra3000pa3HbIX Be-
miectTB. KauecTBeHHbBIE
peakIuu Ha ra3000pas-
HbIC BEIIIECTBA

18 Brrunciaenue maccoBoi b 80,24 13,70 | 52,69 | 80,16 | 94,52
JIOJTA XUMHUYECKOTO dJIe-
MEHTA B BEIIECTBE

19 | Xumuueckoe 3arpsizHe- b 58,81 2,28 | 22,42 | 51,33 | 80,60
HHE OKPY>KAIOILIEH CpeabI
U ero nocueacTus. Ye-
JIOBEK B MUPE BEIIECTB,
MaTepuagoB U XUMHUYE-
CKHUX peakiui

3amganus vactu 1 KM OI'D mo xumuu umMenu 6a30BbIi M IMOBBIIICHHBIA yPO-
BEHb CJO0XHOCTH. Ha nuarpammax 2 u 3 mpencTaBlieHbl pe3yJibTaThl BBIIOJHEHUS
ATUX 3aJlaHUui MO TpyHmnaMm ydaluxcs (MOIy4YuBIIUX «2», «3», «4» n «5» Ha OI'D
o xumuu B 2025 rony).
Juaepamma 2
Pe3yabTaTuBHOCTH BhINOJIHEHHs 3aganni OI'9-9 no xumuu

Pa3HBIMHU I'PYNINIAMM YYACTHUKOB. 3a1aHusi 0a30B0ro ypoBHs. 2025 roa

100,00%

90,00%

80,00%

70,00%
60,00%

50,00%

40,00%
30,00%
20,00%
10,00%

0,00%

1 2 3 5 6 7 8 11 13 14 15 16 18 19
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Juaepamma 3
Pe3yabTaTUBHOCTDH BhINOJIHeHHs 3aganni OI'I-9 no xumuu
Pa3HBIMHU I'PYINIAMHM YYACTHUKOB. 3aJaHUs NOBBILIEHHOI0 YpoBHs. 2025 rox

100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00% [ ] 1 M —
4 9 10 12 17

. I!2I! I!3l! l!4l! "5"

2.4.2. Ananus pezynomamoe éblnojaHeHusa 3a0anuit wacmu 1

Bce 3amanus OI'D mo xumum gactu 1 B 2025 roay BBINOJHEHB! yYaCTHUKAMH
rOCy1apCTBEHHOM WTOrOBOM aTTECTAUHUM YCHEIIHO: CPEIHUM MPOLIEHT BBINOJHEHUS
3aJJaHuK cocTaBuia oT 56,49 no 92,11 %.

AHanu3 pe3ysbTaToB BbINOJHEHUS YacTu 1 3amannii KMM no XxumMum nokasbl-
BAET, YTO OCHOBHOE COJICPKAHUE MPEIMETA MPAKTUYECKH BCEMU yYaCTHHUKaMU OC-
BOCHO B JJOCTaTOYHOMW CTENEHU, KAYECTBO YCBOCHMS DJIEMEHTOB 3HAHUM U COOTBETCT-
BYIOIIIMX UM YMEHUH BBICOKOE.

Pe3ybTaTUBHOCTD BBITIOJIHEHUS 3a0anutl 6a308020 ypoeus coctaBuia 56,49—
91,65 %.

VYcenemHo (¢ MpoIeHTOM BbINOTHEHHUS BhIlIe 80) yUaCTHUKH BBITIOJHUIUA Clie-
JyIollre 3aanus 0a30BOr0 ypOBHS:

— 3aganue Ne 2. CtpoeHue aToMa ¢ UCINOJb30BaHUEM 3HaHu# [lepuoanueckoi
cuctemsl /1. 1. Menneneesa (BeimonHenue — 90,32 %).

— 3aganue Ne 3. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 2JIEMEHTOB B CBSI3HU C UX
nonokenuem B Ilepuonuueckont cucreMe xumnuueckux diemMeHToB 1. 1. Menneneesa
(BpmosiHeHue — 81,65 %).

— 3aganue Ne 5. Buj XMMHUUYECKOW CBSA3M U TUIl KPUCTAIIIMYECKON CTPYKTYPbI
B coenuHeHusX (BoimoaHenne — 92,11 %).

— 3amanne Ne 7. Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BELIECTB
(BeImosiHeHue — 84,30 %).

— 3amanue Ne 11. Knaccuduxainus XUMHYECKUX peakuuil (BBITOJHEHUE —
91,65%).

— 3aganne Ne 15. OKuCAUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMM, OKHCIUTEIb
¥ BOCCTaHOBUTEIb (BbINIOIHEHHE — 89,63%).

23



— 3ananue Ne 18. Beruncienue MaccoOBOM HOJIM XUMHUYECKOI'O DJIEMEHTA B Be-
niectse (BoinoaHenue — 80,24 %).

B 2025 roay coxpaHWINCh OCHOBHBIE 3aKOHOMEPHOCTH BBIMOJIHEHUS 33 IaHUN
0a30BOr0 YPOBHS B TpyIIax 00y4arommXxcsl, MOTyYUBIIUX OTMETKH «3», «4» U «5».

[TpomomxkaroT ocraBaThCsl NePUIMTHI Y YYACTHUKOB 3K3aMeHa IO 3aJaHUSIM
(«mpoBalibly — Ha quarpamme 2):

— Ne 6. Ctpoenne atoma. CTpOEHHE JIEKTPOHHBIX 00O0JIOYEK aTOMOB IMEPBBIX
20 xumuueckux 3nemeHToB 1ICXD /1. . Menneneea. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 3JIEMEHTOB B CBSI3U € nojoxxeHueM B [ICXD.

— Ne 8. Xumuueckue CBOHCTBA MPOCTBIX U CJIOKHBIX BEIIECTB. XUMHUYECKHUE
CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX U KHCIOTHBIX.

— Ne 13. DnekTposuThl U HEINEKTPOAUTHI. KaTHOHBI M aHMOHBI. DIIEKTPOIUTH-
yecKast JUCCOIMAIUS KUCIIOT, MIENoYel U cosiell (CpeHux).

— Ne 14. Peakiiuu noHHOTO OOMEHa.

B rpynne y4yacTHHKOB, MOJIYYUBIIUX HEYAOBJICTBOPUTEIBHYIO OIIEHKY, CIEIY-
€T OTMETUTh TaKKE€ 3HAUUTENIbHBbIC 3aTPYJHEHUS TMPHU BbINOTHEHUU 3afaHus No 7
(Knaccudukaiss 1 HOMEHKIATypa HEOPraHWYECKUX BEIECTB), T/I€ pe3yjbTaT BbI-
MOJTHEHHS COCTaBHI TOJNBKO 22,37 %.

Havmenpmnii IpOLIEHT BBINOJHEHUS 3aperucTpUpoBaH 1o 3amaHusM Ne 16 u
19, npu 3TOM MOKa3zaTeylu MO ATUM 33JaHUSIM B CPABHEHUM C MPOUUIBIM MEPHUOIOM
ctanu Beie Ha 11,64 % u 19,00 % cOOTBETCTBEHHO.

3ananue Ne 16 (Bbinosinenne — 56,49 %) oprueHTUPOBAHO HA MPOBEPKY OOIb-
III0T0 KOJIMYECTBA PA3IMYHBIX 3JIEMEHTOB COACP)KAHUS M YMEHHM: 3HAHUE YUIaITUMUCS
npaBu 6€30MacHON PadOTHI B IIKOJIBHOM J1ab0paTopuu, 1abopaTOPHON MOCYAbI U 000-
PYJOBaHUs, pa3esicHue CMECe U OYHMCTKY BEILECTB, IPUTOTOBIEHUE PACTBOPOB, MPO-
O5eMbI OE30MaCHOTO MCTIOIB30BAHUS BEIIECTB U XUMHUECKUX PEAKINI B ITOBCEHEBHOM
KU3HU, XUMHUYECKOE 3arpsS3HEHUE OKPYKAIOIICH CPEIbl U €T0 TMOCICACTBUS, YCIIOBEK
B MHpPE BEIIECTB, MATEPHAJIOB U XUMHUYCCKUX peaklni. Pe3ynbTar BBHITIOJHCHHS 3a/1a-
Hust No 16 3aBHCHUT OT TOTO 3JI€MEHTa, KOTOPBIN BKJIIOYEH B 3a/1aHUE.

3aoanue Ne 16

U3 nepeuucnennvix cyscoeHull 0 npaguiax pabomol ¢ geuwyecmeamu u 060pyoo-
sanuem 8 rabopamopuu 8vloepume geproe(-vie) cyrcoenue(-s).

1) Ilonyuenue ceposooopooa u3z cyibghpudos nposoosm 8 GblMANCHOM WKAQDY.

2) Ilpu Haepesanuu Ha cnupmoske NpoOUPKU C paCmBOPoOM e€ deparcam noo ye-
JIOM npumepHo 45°.

3) Jleckogocniamensarouwuecs HcuOKoCcmu 3anpeuwjerHo Hazpesams HA OMKpbl-
Mom ocHe.

4) BuvinapusaHnue 800bl U3 pacmeopa coau nposoosim 6 appoposoii cmynke.
3anuwume 6 none omeema Homep(a) 6epHoO20(-blx) cydHcOeHUs(-1i).

Omeem:

Jlyst BBIOOpA MPaBUIILHOTO OTBETA YYCHUKY HEOOXOJAMMO BCIIOMHUTH U MPUME-
HUTH 3HAHUSA, TIOJYYCHHBIC B XOJI€ BBITIOJIHEHHSI MPAKTUUECKUX U JTA0OPATOPHBIX pa-
00T Ha ypokax xumMuu. YTo HE MEHee BaKHO, B ITOM 3aJlaHUU HET YKa3aHUsl Ha TOY-
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HOE KOJIMYECTBO AJIEMEHTOB MPAaBHIIBHOIO OTBETA, KOTOpPOE HEOOXOAMMO BBIOPATH.
B cBs13u ¢ 3TUM "acTo HAOIIOAATMCh U30BITOUYHBIN WIIM HETIOTHBINA OTBET.

Jlonst ywyammxcsi, yCIEIHO cnpaBuBIIMXCS ¢ 3amaHueM Ne 16, Bo3pocna 1o
cpaBHeHuto ¢ 2024 r. (44,85 %). B 2025 rogy ¢ atuM 3aganueM capaBuiuck 23,74 %
yyaluxcsi, NoJy4YUBIINX Ha 3K3aMeHe «2», 36,66 %, nonyuusBmux «3», 3,85 %, mo-
JTyYUBIINX «4», 1 67,45 %, TOIydUBIINX «S».

AHanu3 pe3yabTaToB BHIOJIHEHUS 3aaaHus Ne 16 mokasani, 4To 3HaYUTEIbHAs
YacTh BBINYCKHUKOB MMEET HU3KHUM ypOBEHb CHOPMUPOBAHHOCTU TAaKHX IO3HABa-
TEJbHBIX U PEryJSITUBHbIX YY/[, Kak MOUCK M CpaBHEHHUE IPU3HAKOB CXOJICTBA U
pa3IUYMs MKy XUMUYECKUMHU OOBEKTaMHU U UX TPyIIaMu, KPUTHUYECKOE OlICHUBA-
HUE MPOTHUBOPEYUBON U HEIOCTOBEPHOW MH(POpPMALIMU, KOHTPOJIb U MPU HEOOXOIU-
MOCTH KOPPEKTHUPOBAHNE COOCTBEHHOU JIEATETLHOCTH.

MoxHO Ha3BaTh HECKOJIBKO MPUYUH COXPAHEHUS] TEHICHIIMU HEAOCTATOYHO
BBICOKHMX PE€3YyJIbTATOB BBINOJHEHHUS JAHHOTO 33JJaHUs Ha MPOTSKEHUH BCEX JIET MPO-
Benenus [ MA o xumuu no nporpaMmamM OCHOBHOIO o0uiero oopazoBanusi. ['naBHoi
U3 HUX SIBIIIETCS HEOOJBIIOE KOJIUYECTBO BPEMEHHU, OTBOJAUMOTO YUUTEISIMU Ha Ca-
MOCTOSITETIbHOE BBITIOJTHEHUE YYEHUKAMU DPEAJTbHBIX XUMHUYECKUX IKCIIEPUMEHTOB.
3HAYUTEIBHYIO POJIb TaKXKE OKAa3bIBAET HEIOCTATOYHOE BHUMAHHUE K OOCYKIECHUIO
MJIAHUPOBAHUSI TTPOBEACHUS J1a0OPATOPHBIX OMBITOB, OOYUYEHUIO MpaBuiIaM (puKcaruu
MOJTYYEHHBIX PE3YJIbTaTOB.

He MeHee BakHOU SIBISIETCS HEOOXOAMMOCTH JIEMOHCTpAIlMUd BO3MOXKHOCTEH
MPUMEHEHUS O0yYarolMMHCs 3HAHUN O (PU3MYECKHX U XUMHUYECKHUX CBOWMCTBAaxX Be-
IIECTB IMPH OIpPEIECICHUH MOAX0/I0B K BBINOJIHEHHIO dKcrniepuMenTa. Bompocam obpa-
HICHUsI C TpernapaTaMu ObITOBOM XMMMHM, MpABUJIAM XPAaHEHUS U MCIOJIb30BaHUS Jie-
KapCTBEHHBIX CPEJCTB, CBEACHUAM 00 SKOJOTHYECKH TPAMOTHOM TOBEJICHUU B OKPY-
JKalollel cpelle M BIMSHUM 4YE€JIOBEKa Ha MPUPOIY, KaK MPaBUIIO, HA YPOKaX XUMHUU
yAETSeTCS MUHUMAJIbHOE KOJMYeCTBO BpeMeHH. Miu Takas mHbopmainus BooOIe He
paccMaTpUBaETCs U MPEAIaraeTcss 00yJaromuMCs I CAMOCTOSITEIIBHOTO N3y YCHUSI.

Jlns nukBUgauuu npoOesioB B 3HAHUSAX IO 3TOW TeMe PEKOMEHAYETCs MPOBe-
JICHUE BCEX JITA0OPATOPHBIX MPAKTUKYMOB, MPETyCMOTPEHHBIX OCHOBHOW 00pa3oBa-
TEJIbHOW MPOrpaMMOM, a TaKXe BKIIIOUEHHE MPU 00YyYEHUU XMUMHUHU MOJI0O0HOro Qop-
Marta 3aJaHuil B YIpaXHEHUs] U KOHTPOJbHbIE 3aAaHus. [lepen mpoBeaeHueM mnpax-
TUYECKUX U JIA0OPATOPHBIX pabOT TpebyeTcsl pa3dupaTh C y4allUMUCS BBIIOJIHEHHUE
paboThI, MOBTOPSITH MpaBuia 0e30MacHOr0 OOpalleHus C BEIIECTBAMH, MPUEMbI pa-
00ThI ¢ 1a0opaTOpHBIM 000PYIOBAaHKUEM, NPaBWIIA OTOOpPA U CMENIMBAHUS KHUAKHUX,
ra3oo0pa3HbIX U TBepAbIX BeliecTB. [locie mpoBeneHus SKCepuMeHTa He0OX0AMMO
aHAJIM3UPOBATH JIOMYIIEHHbIE OMIUOKH.

3ananue Ne 19 (Bbimosinenne — 58,81 %) — pacuerHas 3ajaya MpPaKTHKO-
OPUEHTUPOBAHHOTO COJEPKaHUsA, CBI3aHHOTO C BONPOCAMH XUMHUYECKOTO 3arpsi3He-
HUS OKPYXAaIoIlleW cpellbl U MX IMOCIEACTBUEM, BIMSHUEM BEIIECTB, MAaTEPUAJIOB U
MUHEPAJIOB Ha MPUPOAY, IPUMEHEHUEM PA3IUYHBIX XUMUYECKUX COETUHECHUM.

B ycnoBuu 3ananusi uMeeTcsl ykazaHue Ha OKPYIJICHUE YUCIIa PU 3alliCH OTBETA.

VYcnenHoe penieHue 3aKaioyvaeTcsl B BBINOJHEHUU pPsifa MOCIeI0BaTEIbHBIX
JNEeUCTBUMN: aHAIN3 YCIOBUS 3aJIaHUs JIJIsl IOHMMAaHUs ONMHUCHIBAEMBIX CBEJICHUH, BbI-
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SBJICHUE MPONOPLIUOHATBHON 3aBUCUMOCTH MEXK/y 3aJJaHHBIMU U HEU3BECTHBIMU (H-
3MYECKUMU BEJIMYMHAMHU, BBIYUCICHUE MPOMEKYTOYHOTO 3HAYEHUsI (MAacCOBOM J10JH
aJieMeHTa B (popMyJie BEILIECTBA, BBHIMOMHAETCS B 3ajanuu Ne 18) mns onpezaeneHus
MCKOMOU BEITMYMHBI, a TAKKE TIPABWIIbHAS 3aMHCh OTBETA B COOTBETCTBUU C TpeOOBa-
HUEM 3a/laHus U npaBuiamMu okpyrienus. Kak nmpaBuiio, 3Ta 3ajada pemaercs JIOru-
YECKH C MPUMEHEHNUEM HECJIOKHBIX MATEMATHUYECKUX PACUETOB.

3aoanue Ne 19

Boruuciume maccy euopogpocghama macnus (8 muiiuepammax), Komopyio 00ic-
Ha cooepoicamb 00HA MAOIemKa SUMAMUHHO-MUHEPATbHO2O KOMNIIEKCAd, eciu
PEKOMEHO08aH Npuém 08yxX mabiemox 8 cymku. 3anuwume 4uUcio ¢ moyHOCMbIo
00 YeJbiXx.

Omeem: me.

Jons ywammxcs, ycnemHo cnpaBuBmuxca ¢ 3aganuem Ne 19 B 2025 rony,
yBeanumiack 10 58,81 % (B 2024 roay 6bu10 39,81 %). B rpynne yuammxcs, noiy-
YUBIIMX «2» Ha dK3aMEHE, ¢ 3TUM 3ajJaHueM cupaBwinch 2,28 %, «3» — 22,42 %,
«4» — 51,33 %, «5» — 80,60 %.

AHanu3 pe3yiabTaToB BhIMOAHEHUs 3aanus Ne 19 mokasai, 4to 0osibliast 4acTh
BBIITYCKHUKOB MMEJIN 3aTPyJAHEHUS C BIAJCHHUEM ITO3HABATEIbHBIMU U PETYJIATHUB-
HBIMU YHUBEPCAJIbHBIMHU yUYE€OHBIMU JEHCTBUSIMU: HE YMENIU MPUMEHATH 0a30BbIE JIO-
rMYecKre IeHcTBUs B paboTe ¢ nHpopmMalren, He CMOTIU BHIOpATh MPaBUIIbHBIN ajl-
TOPUTM PEILIEHUs MOCTaBICHHOW 3a/lauyd U HE CMOIJIM OLEHUTh MPAaBWIBHOCTH BbI-
MOJIHEHUSI 3aJlaHus. YUYaCTHUKHU SK3aMEHa C TPYJIOM paboTaloT ¢ TEKCTaMH, aHaJH-
3YIOT KOHTEKCTBI, IpeularacMble B yCJIOBUU 3aJaHUN, CaMOCTOSTENILHO BBIOUPAIOT
croco0 pemreHus: yu4eOHOH 3a1auu (He IPOBOAAT CPaBHEHHE HECKOJBKUX BapHAHTOB
penieHus, 4ToObl BEIOpaTh HanbosIee MOAXOASAIIUN C YYETOM CaMOCTOSITEILHO BbIJIE-
JeHHbIX KputepueB). [Ipocteiimue apudmerndeckue pacuersl (MPOMOPIUs, OKPYT-
JIEHUE U T. JI.) IJI MHOTHX BBIITYCKHUKOB SIBJISIFOTCS CJIOKHBIMH, YYEHUKH HE YMEIOT
IIEPEHECTH JaHHbIe U3 3a1anus Ne 18.

Jlist oTpaboOTKM yMEHHI pabOThl ¢ TEKCTaMU PEKOMEHAYETCS OTpaboTKa 3THX
yMEHUH Ha BCeX MpeameTax. ITo OyJeT cnocoOCTBOBATh Pa3BUTHUIO YMEHHUS MpUMe-
HUTb TEOPETUYECKUE 3HAHUS HA NPAKTUKE, MO3BOJIMT IIPOBEPUTH BIIAJICHUE ydallu-
MUCS KOMIIETEHIIMSIMU B Pa3HbIX IPEIMETHBIX O0JIACTSX U B MEXIPEIMETHOM B3au-
MOJICMCTBUM.

B 2025 rogy va OI'D 1o XuMuu BCE 3a0anusi NOBbIULEHHO2O U BbICOKO20 YPOBHS
CJI0KHOCTH OBIJIN BBITTOJHEHHI Ha 56,95-92,03 %.

N3 3apanuii MOBBIIEHHOTO YPOBHS CIOKHOCTH TOJBKO 3a1anue Ne 4 (BajeHT-
HOCTb XMMHUYECKHUX 3JIEMEHTOB, CTEIICHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB) BBIITY-
CKHUKH BbINoJHUIN 60see yem Ha 80 % (Bbimonnenue — 92,03 %). Ilpu BwinomnHe-
HUM BCEX OCTAIBHBIX 3ajaHuid B 2025 roay, Kak U MPEkKJe, YUallUuecs UCIBITHIBAIN
3aTPyHEHUS.

OCHOBHBIC 3aKOHOMEPHOCTH BBITMIOJHEHUS 3aJaHUN TOBBLIIIEHHOTO YPOBHS
CJIOHOCTH B TPYIIAX 00YYarOIIUXCsl, MOTYYUBIIUX OTMETKHU «3», «4» U «5», Takxke
coxpaHwiich. Hanbonee cnoKHBIMU ISl BBIMTYCKHUKOB OCHOBHOMW IIKOJIBI OCTAJIMCh
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TEMbl «XMMHUYECKHUE CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB»; «XMMHUYECKasl peak-
LUsl, YCJIOBUS U NPU3HAKU MPOTEKAHNUS XUMUYECKUX PEAKLIUN»; «XUMUYECKHE ypaB-
HEHUs»; «OIpEeSIEHNE BELIECTB B PACTBOpPAX, KAUECTBEHHbIE PEAKUMU HA HOHBI U
ra3000pa3HbIe BEIIECTBA.

[Tpu 5TOM KauecTBO BBIMOJIHEHHUS B rpymmax oOydarmomuxcs pazHoe. B rpymnmne
BBIITYCKHUKOB:

— MOJIyYMBIIMX OTMETKH «5», pe3yibTaT BBITOJHEHHs cocTaBui Oosiee 90 %;
YYEHHMKH YCHEIIHO BBINOJHUIIN BCE 33/IaHUS TOBBIIIEHHOTO YPOBHS CIIOXKHOCTH;

— TIOJTYYMBIIIMX OTMETKHU «4», pe3yJbTaT BbinojiHeHus — Oosee 60 %; ydeHu-
KM TaK»K€ JOCTATOYHO YCIIEHUIHO BBIIIOJIHWIN 3aJaHNUs;

— MOJIyYMBIINX OTMETKH «3», YPOBEHb YCBOEHHUS DJIEMEHTOB 3HAHUI, MPOBE-
psaembix 3aaanusmMu Ne 9, 10, 12 u 17, MOKHO CUMTATh JOCTATOYHBIM; PE3YJIHTAT BbI-
MIOJIHEHUS B 3TOM rpymnmne ydamuxcs coctaBui oT 30 1o 43 %.

B rpynne BOyCKHUKOB, MOJYYUBIUUX «2», YPOBEHb YCBOEHHS IOKA OCTaJCs
HEJ0CTaTOYHBIM. Pe3ynpTaT BBINOJHEHUS 3aJlaHUH MOBBILIEHHOI'O YPOBHS CJIOKHO-
CTU — TOJIbKO 8—16 %.

HavmeHplnii NpouEeHT BBINOJIHEHUS 3aPETMCTPUPOBAH MPU BBINOJIHEHUU 3a-
nanuii Ne 10, 12 u 17. YyacTHHKM 9K3aMeHa MPOAOJIKAIOT UCIIBITHIBATD 3aTPyIHEHUS
pu paboTe ¢ 3alaHUSIMU HA 3HAHUS YCIOBUN M MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peaKkluii; 3aMuch XMMUYECKUX YPABHEHHUM; BOMIPOCOB, CBSI3aHHBIX C COXPAaHEHHEM
MaccChl BEIECTB MPH XUMUYECKUX PEAKLHUAX U ONPEIECICHUEM XapaKTepa Cpeibl pac-
TBOPOB KHCJIOT Y LIEJIOYEH C IMOMOIIBIO MHIWKATOPOB; 3HAHUEM KaueCTBEHHBIX pe-
aKIUi Ha MOHBI B PACTBOPE; MOJTYYEHUEM ra3000pa3HbIX BEIIECTB U KAYECTBEHHBIX
pEaKLui Ha HUX.

2.4.3. Pe3ynomamol 6bIn0IHEHUA 3A0AHUI Yacmu 2 IK3AMEHAUUOHHOU padombul
6 hopme OI'9

YacTs 2 sk3aMeHa 1o xumuu B 2025 roay Britouana 4 3aaHusi BHICOKOTO YPOBHS
CJIOKHOCTH C pa3BepHYThIM OTBETOM. 3aganus Ne 20, 21 u 22 npoBepsyin NpUMEHEHUE
TEOPETUYECKUX 3HAHUH IO MPEAMETY, a 3aaanue Ne 23 npeanosarajio BBIIOJHEHUE pe-
aTbHOT0 XUMHYECKOTO SKCIIEPUMEHTA U 0()OPMIICHHE €TO PE3yJIbTaTOB.

B ornuuwne oT 3a1aHui IEPBOM YaCTH 3aJaHUsl BTOPOU YacTH IpeaycMaTpuBa-
0T KOMOWHHUPOBAHHYIO MPOBEPKY YCBOECHHUS HECKOJIBKHUX (JIBYX M OoJiee) 3JIEMEHTOB
coJiep>KaHus, KOTOPbIE MOTYT OTHOCHUTBCSI K PA3JIMYHBIM COJIEPKAaTEIbHBIM OJIOKaM,
Hanpumep, «XuMHUUYecKas peakuus» u «MeToJbl TO3HAHUS BEIECTB U XUMHUYECKUX
ABJICHUID». 3aJjaHusl MPOBEPSIOT YCBOCHHE OOYYArOUIUMUCS CIEAYIOLIUX 3JIEMEHTOB
COJIEp>)KaHMs, OTHOCALIMXCS K OOIIed M HEOPraHMYECKOW XUMHUHU: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLUH, CIIOCOOBI MOJTYUYEHHUS] HEOPraHMUYECKUX BEIECTB, XU-
MHUYECKHE CBOWCTBA PAa3JIMYHBIX KJIACCOB HEOPraHWYECKHUX COECIMHEHMI, reHeThude-
CKasi B3aMMOCBSI3b HEOPTAHMYECKUX BEUIECTB PA3IUYHBIX KIACCOB, PEAKIIMA HOHHOTO
oOME€Ha, KOJIMYECTBO BEIIECTBA, MOJIAPHBIA O00BbEM M MOJISIpHAs Macca BeIlecTBa,
MaccoBas J0Ji1 paCTBOPEHHOI'0 BEUIECTBA B PACTBOPE.

KoMOuHupoBaHue NpoBEpSEMBIX 3JIEMEHTOB COJEP)KAaHUS B ITUX 3aJaHUAX
OCYIIECTBISIOT TaKUM 00pa3oM, 4TOOBI YK€ B YCIOBUHM 3aJaHHS MPOCICKHBAIACH
HEOOXOUMOCTh TIOCJIEIOBATEIbHOTO BBITIOJHEHUS! HECKOIBKUX B3aMMOCBS3aHHBIX
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JICUCTBUM: BBIABJICHUS IPUUYMHHO-CIIEICTBEHHBIX CBA3EH MEXKIY DJIEMEHTAMU COLEP-
XKaHus, (PopMyJIUpOBaHUS OTBETA B OINPEJCICHHON JIOTUKE M C apryMEHTalue OT-
JIEJIbHBIX ITOJIOKEHUM.
Brinonnenne 3aganuii ¢ pa3BepHYTHIM OTBETOM TPEOOBAJIO OT BBITYCKHHKOB
HE CKOJIbKO 00/TyMBIBaHUSI HECKOJIBKUX BOIMPOCOB, CKOJIBKO YMEHUN MPUMEHSTH 3Ha-
HUSI B HE3HAKOMOM CUTYyalluM, aHAJIU3UPOBATh YCIOBUS MPOBEACHUS pPEaKIUU U IPO-
THO3UPOBATH BEPOSATHOCTH 00pa30BaHUS TOTO WIJIM MHOTO MIPOIYKTA PEAKIINU, HaBBIKA
CaMOCTOSITEJILHOTO TOCTPOEHUS XOJa PEIICHHs 3aJayd U T. 1., a Takke 0co0oro
BHUMAaHWS K O()OPMIICHUIO OTBETA HA BOMPOCHI, CPOPMYIMPOBAHHEIE B YCIIOBHUH.
CopepxaHue 3aJaHUI YaCTH 2 BO MHOTHX CITy4asix OPUEHTUPOBAIO O0yHArOIIHNX-
Csl Ha UCHOJIb30BaHUE PA3JIMYHBIX CIIOCOOOB MX BBIMOIHEHUS. TeM caMbIM BHIOpAHHBIN
CHoCO0 BBITOJIHEHUS 33/1aHUSI B ONPEICIICHHOM CTETIEHN MOT BBICTYNATh B KAYECTBE I10-
Ka3ares CHOCOOHOCTHU BBIITYCKHUKA K TBOPYECKOW yUEOHOM e TeTbHOCTH.
Pe3ynbrarhl BHINOTHEHUS 3aJaHU YacTy 2 SK3aMeHalMOHHOW paboThl B 2025
rojly npuBeieHbl B Tabnuue 17.
Tabnuya 17
Conepsxkanue 3aJaHUH YaCTH 2 IK3aMEHALIMOHHOI padoThI
U pe3yJibTAaThbl UX BbINOJHeHus B 2025 roxy (0OCHOBHOM mepuo.)

Howmep
3az1a-

[IpoBepsiemble
3JIEMEHTBI

YpoBeHb
CIIOXK-

Cpennuii
TPOIICHT

IIpOoLeHT BBINIOJIHEHUS 110 PETMOHY
B I'PYMIIAX, IOJyYNBIIUX OTMETKY,

HUS
B KM

cojepxaHus /
yMEHUS

HOCTH
3aJaHHuA

BBIIOJI-
HeHus, %

%

«2»

«3»

«“»

«5»

20

CrerneHb OKUCIICHUS XU-

B

73,99

5,78

40,51

69,40

93,64

MHYECKHX DJIEMEHTOB.
OKucIuTeNb U BOCCTA-
HoBurenb. Peakiiuu OBP
B3aumocBsI3b pa3aMuHbIX B
KJIACCOB HEOPTaHUYECKHUX
BentecTB. Peakiun noH-
HOro 0OMEHa 1 yCIIOBUS
WX OCYIIIECTBJICHUS
Brrancnenune konudecTnra B
BEIIECTBA, MAaCChI WA 00b-
€Ma BEIIECTBA 110 KOJIM4e-
CTBY BEIIECTBA, Macce WK
00bEMyY OZJHOTO U3 pearcH-
TOB WJIA TIPOTyKTOB peaK-
yu. Beraucienue macco-
BOM JIOJIM PACTBOPEHHOT'O
BEIIECTBA B PACTBOPE
Hannuune npaktuueckux B
HaBBIKOB TUIAHUPOBAHUS U
OCYILIECTBIICHUS] XUMUYE-
CKHMX 3KCIIEPUMEHTOB.
Bnanenue oCHOBHbIMU Me-
TOJIaMU HAYYHOT'O TIO3HA-

21 56,95 3,20 | 16,22 | 46,33 | 82,24

22 57,35 0,76 | 10,35 | 42,69 | 87,87

23
K1

67,33 2,97 | 21,13 | 60,66 | 92,32
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Hus (HaOMIOIeHUE, H3Me-
pEeHHE, IKCIEPUMEHT, MO-
JeJIMPOBaHKE) MIPU U3yye-
HUM BEIIECTB U XUMUYE-
CKUX SIBJICHUI; yMEHHE
chopMyIMpoBaTh NpoodIIe-
MY U MPEIJIOKUTh My TH €€
peleHust; 6e30macHoi pa-
OOTBI C XUMUYECKUMH BE-
IIECTBAaMM, XMMHYCCKOM
nocy10i u 1abopaTOpHBIM
o0opyToBaHHEM. Y MEHHE
aHAJIM3UPOBATH U CUCTEMa-
TU3UPOBATh UHPOPMALIUIO
0 XUMHYECKHUX IMpoLeccax.
CocraBieHue ypaBHEHUI
XUMHUYECKHX peakuui

23 ‘YMeHue nmporHo3upoBaTh B 74,56 9,74 | 38,49 | 71,47 | 93,68
K2 | u xapakTepu3oBarh CBO-
CTBa BEILIECTB B 3aBUCH-
MOCTH OT UX COCTaBa U
CTPOEHMSI, IPUMEHEHUE
BEIIECTB B 3aBUCUMOCTH
OT X CBOMCTB, BO3MOX-
HOCTh MPOTEKAHUS XHUMU-
YECKUX NPEBpAICHAN

B Pa3JIMYHBIX YCIIOBHSAX,
XUMUYECKUE SKCTIEPH-
MEHTBI, WILTFOCTPUPYIO-
II1e TPU3HAKY MMPOTEKa-
HUS peaKIUii HOHHOTO
oOMeHa; KaueCTBEHHBIC
peaxkiuu Ha MPUCYTCT-
BYIOIIIME B BOJHBIX pac-
TBOpax MoHbL. Odopmiie-
HUE pe3yJIbTaTOB B Ta0-
TUgHOU opme

2.4.4. Ananus3 pe3yiromamoe 6bln0JIHEeHUA 3A0AHUI yacmu 2

Bcee 3aganus yactu 2 OI'D mo XMMHM COOTBETCTBYIOT BBICOKOMY YPOBHIO
cinoxHocTH. M3 Bcex 3ajaHuii SK3aMEHALUMOHHON paboThl ¢ MOJAOOHBIMU 3aJaHUSIMU
C pa3BEpPHYTHIM OTBETOM BBIITYCKHHUKHU CIPABIISIOTCS HAUMEHEE YCIIELIHO.

B 2025 rony cpenHunii MPOUEHT BBIIOJIHEHUS BCEX 3aJaHU BTOPOM YaCTH BbI-
yCKHUKaMu oOpa3oBaTenbHbIX yupexaeHuil Cankr-IleTepOypra 1ocTaTouHo BbICO-
KM 1 cocTaBiisgeT 56,95-74,56 %.

HanMeHbliyto pe3yabTaTUBHOCTh MMOKA3aJIM YYalluecs MPU BbIITOJIHEHUH 3a]1a-
Huit Ne 21 (56,95 %) u 22 (57,35 %).
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3aganme Ne 21 npoBepsieT yMEHUE COCTABIIATh MOJICKYJISIPHBIC YPAaBHEHHSI PeaK-
Ui, B TOM YHCIIE€ PEeaKIUid MOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKIui, WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB/TPYII Heopra-
HUYECKUX BELIECTB, MOATBEPKAAOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU.

3aoanue Ne 21
Jlana cxema npespawenuii: Fe(NO;), — Fe(OH); — X — Fe,0;
Hanuwume monexynsphvle ypasHenus peakyuil, ¢ NOMOWbIO KOMOPHIX MONCHO
ocyujecmeums YKa3auHvle NPeepauyeHusl.

B 2025 rony 3aganue Ne 21 crajio €TMHCTBEHHBIM M3 BCEHl K3aMEHALIMOHHOM
paboThI, TJIe MPOIEHT BBITIOJIHEHHS CHU3WICA. [Ipu 3TOM CHI>KEHHE TIPOM30IILIO0 3HA-
YUTEIBbHO, Ha 3,9 %.

OcHoBHable ommOku B 2025 rogay ObUIN CBS3aHBI C 3aMMCHI0 YPaBHEHUH HEOCY-
[IECTBUMBIX PEaKLUi, HEBEPHON PacCTaHOBKOM KO3(DPHUIIMEHTOB MIIH MOJTHBIM UX OT-
cyrctBueM. HekoTopele yyamuecs He BIAACIOT HOHIATHSIMU O MEXaHU3MaxX IpOTeKa-
HUS PEAKLMI AIEKTPOIUTHUECKON AUCCOLHUALMA U1 MOHHOTO 0OOMeHa. BrInmoaHuTs 3a-
JAHUSL ATOTO COJEPKATENIBHOIO pa3jena yJaloch JUllb Haubosee NOAroTOBIEHHBIM
YYallMMCSl, YTO TO3BOJISIET TOBOPUTH O COXPAHEHUHU MPOOEIIOB B CUCTEME XHUMHUYE-
CKMX 3HaHUU Kypca 8—9 Kkiaccos.

['aBHBIE NPUYMHBI TaKUX OMIMOOK: HEIOCTATOYHBIA YpPOBEHBb CHOPMHUPOBAH-
HOCTH TMOHSATUNA O XUMUYECKUX CBOMCTBAX U CrOco0ax MOIYy4YeHHUsl BEUIECTB, O T'eHe-
TUYECKOUN CBA3M MEXK]y KJIaCCAMU HEOPTaHMYECKHMX BEIIECTB, & TAKXKE YMEHUU pac-
MO03HABATh HEOPraHUYECKUE BEIIECTBA HA OCHOBE KAU€CTBEHHBIX PEAKIIM, 0COOCHHO
y y4aluxcsi C HEYJOBJIETBOPUTEIbHBIM U YJIOBJIECTBOPUTEIBHBIM pE3yJibTaTaMU K-
3aMeHa.

Yuutensam ciemyer oOpaTuTh 0co00€ BHUMaHKE, KAK B OCHOBHOM Kypce, TaK U
IIPU MOJArOTOBKE YYalIMXCA K 3K3aMEHY, Ha 3a/IaHHsl, B KOTOPBIX MPOBEPSIIOTCS 3Jie-
MEHTBI COJICPKaHMsI/yMEHUS, CBI3aHHBIC C XUMHUYECKUMHU CBOMCTBAMH M CIIOCOOAMM
MOJIYYEHHUS BAXKHEHIINX KJIACCOB HEOPTaHUUECKUX COCTMHEHUI U MPOCTHIX BEIECTB,
MOCKOJIbKY OHU TPAJIUIIMOHHO BBI3BIBAIOT Y BBIITYCKHUKOB 3aTPyJAHEHUS MPU UX BbI-
MOJIHEHHUH.

JInst yCHeNHOTro BHITIOTHEHUS TaKUX 3aJlaHUil MOXXHO PEKOMEHIOBATh YUUTE-
JSIM-TIPEIMETHUKAM Ha KaXJOM YPOKE XMMHUU HAYWHas C TIEPBBIX TEM MO W3yUYCHUIO
CBOMCTB OCHOBHBIX KJIaCCOB HEOPTraHUYECKUX BEMIECTB NpPEMJIaraTh y4alluMmcs pas-
HBIE «IEMOYKH MPEBpALICHUIN» ISl peUIeHUs, MPOCUTh 00yYaloIIUXCs KOMMEHTUPO-
BaTh KaXKJI0€ W3 3alMCBhIBAEMBIX YPABHEHHM XUMHUYECKUX PEAKIMi, OOBICHsIS CBOM
BbI0Op. TakuMm 00pa3oM OyAeT OCYIIECTBIATHCS CAMOAHANIN3 BBIMOJIHAEMOTO JCHCT-
BUSI, IOBTOPEHUE U 3aKPEIJIEHUE TEOPETUUYECKUX CBEJCHUN O CBOMCTBAX BEILECTB U
YCJIOBUSIX OCYIIECTBJICHHS] XUMHUYECKUX PEakiuid, paboTa Hax GOpMUPOBAHUEM IIO-
HATUNA XMMUYECKOTO S3bIKa OyAET MJIAHOMEPHOM.

B 3aganmnu Ne 22 mpeanaraercsi KOMOMHUPOBaHHAs 3a/a4a, IJ€ YYCHUK BBI-
MOJIHSIET PacyeThl, CBA3aHHbIE C (PU3UUECKUMH BEIMYMHAMH: MaccoBasi J0JA pac-
TBOPEHHOI'O BELIECTBA B PacTBOpPE, KOJIMYECTBO BEIIECTBA, Macca MU 00bEM Be-
1IECTBA.
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Jonst yyamuxcsi, yCnemHo crpaBuBmxcs ¢ 3aganveM Ne 22 B 2025 roay, BbI-
pocna u ctana 57,35 % (B 2024 rony — 56,91 %). B TO e Bpemsi MOKHO CKa3aTh O CO-
XPAaHEHUU Y BBIMTYCKHUKOB OCHOBHOM IIKOJIBI 3aTPYTHEHHI MPH BBHIMIOJIHEHUN PacyeT-
HBIX 33J1a4. Y4Yalluecs C HU3KUM YPOBHEM 3HAHUI 3TO 3a/IaHHE€ HE BBITIOJIHSIOT.

OT0 CBsA3aHO, B MEPBYIO OUYEPE/lb, C HEIOCTATOUYHBIM YpPOBHEM CPOPMHUPOBAH-
HOCTH y IIKOJIbHUKOB YMTATEILCKOW M MaTEeMAaTUYECKOW TPAMOTHOCTH, a TAKXKe BJa-
JieHus1 0a30BBIMU JIOTHYECKUMU JCHCTBUSMHU.

B TedeHne HECKOIBKUX JIET THIT 33Ja4 HE MEHSIETCS, HO MO-NPEXKHEMY yYallluecs
JIOITYCKAIOT CJIEIYIOIINEe OMMOKHA TPU MX PEIICHUH: HEBEPHO paccTaBiieHHbIE KOd(hdu-
IIUCHTHI B YPAaBHEHUSX PEAKIUN, OIIMOKA B MAaTEMAaTUYECKUX BBIYHUCICHUSAX, HEBEPHOE
OKpYTJICHHE 3HAYEHHH OTHOCHUTEIIbHBIX AaTOMHBIX MAacC, OIIMOKM TPU COCTABICHUH
dbopmyn BeriecTB. YacTo BCTpeyaeTcs OTCYTCTBHE HEOOXOUMBIX BBIYUCIICHUH, YICHUK
MIPUBOANT TOJILKO MTOTOBBIC BETUYMHBI. B HEKOTOPHIX paboTax MOTHOCTHIO WJIHM Yac-
TUYHO OTCYTCTBYIOT €IMHUIIBI U3MEPEHUST HCKOMBIX (PM3NYECKUX BEJTUUHH.

3aoanue Ne 22

K 85 2 pacmeopa ¢ maccosoti ooneii humpama cepebpa 2 % 00b6asunu u306imox
pacmeopa xnopuda nampus. Onpedenume maccy vlnasuie2o ocaoka. B omeeme
3anuwiume ypasHeHue peaxyuu, 0 KOMOPOM uoem peysb 8 YClo8uu 3a0adu, U
npugeoume 6ce HeoOXO0OUMble BbIUUCIEHUs (YKa3vléalime eOUHUYbl UMePEeHUs.
UCKOMBIX (QU3UYECKUX BETUYUUH).

Tunuunsle ommbku B 2025 roay npu BbioJHEHUM 3afaHust Ne 22: He3HaHUE
HOMEHKJIATyphl (HanpuMmep, HaTPUMl MyTalOT C KaJlueM, HEMPaBUIbHOE 0003HAUECHHE
CUMBOJIOB XUMUYECKHUX AJIEMEHTOB), HEBEPHO 3aIllMCAHO YPAaBHEHHE pEaKIUH; apud-
METUYECKHE OIIMOKH, JIOTUYECKUE OMOKM (HapylIeHrue MopsiaKa JeHCTBUN MPH pe-
IIIEHUH 33/1a9H ).

[legaroram pexoMeHAyeTcsl IPOJOJIKUTE OTPAOOTKY YMEHUHM pellaTh pacyer-
HbI€ 33Ja4M Pa3HbIX THUIOB NMPU OOYYEHUH XUMHH U OTpaOOTKY YMEHHIl paboTarhb
C TeKCTaMHu Ha Bcex mpenmMerax. [[ns yiaydynieHus pe3yJbTaTOB BBIMOJHEHUS 3TOrO
3aJlaHusg HEOOXOJUM KOMIUIEKCHBIN MOAXOJ K PELIEHUI0 3a]ay C MMOCTENEHHBbIM yC-
JIO’)KHEHHEM NpeJIaraéMblX y4dalluMcs 3aJaHui: OT (OPMYJIbHBIX PacyeToB C HC-
M0JIb30BaHUEM 0a30BBIX XMMHUYECKHX MOHATHH (MOJIb, MOJISIpHAsi Macca, Macca, Mac-
coBas J10J15 ¥ JIp.) /10 pacyeToB IO YPABHEHUSIM PEaKLIUM.

[Tpu u3yuenuu temol «Perienue 3anayy neaaroraMm HeoOXOJIWMO MOKa3bIBaTh
HECKOJIbKO CIIOCOOOB pelIeHusl OJTHOM U TOM ke 3ajauu. YacTo, B CHITy BO3PACTHBIX
0COOEHHOCTEM, CrIOCO0 PelIeHHs], KOTOPBIA KAKETCS YUUTENI0 00Jiee CI0KHBIM, IS
YUYEHHKOB OKa3bIBaeTCsl 00Jiee MOHATHBIM JIOTUYECKH, U OHU B JaJbHEHIIEM pEeIIatoT
3aJlayd UIMEHHO TakuM criocodom. Hano npennaratb BapuaTUBHOCTh PEIICHUM, a BbI-
0op Haubosiee 3ppeKTUBHOrO crocoda pelieHus] y4eOHbIX U MTO3HABATEIbHBIX 3aa4
YUYEHHMKH CHEJIAI0T CAMOCTOSATEIBHO.

YeTrkoe M CTPYKTYpUpOBaHHOE O(OpPMIIEHHE 33Jaud, a B HEKOTOPBIX Clyda-
X — HCIOJIb30BaHUE CXEM U PUCYHKOB, TAK)KE MPUBOJUT K JIyUIIEMY MOHUMAHUIO
CoJIep KaHMs 3aJlaHus, BHICTpPAaMBAHUIO JIOTHKU ero peueHus. [lapamnensHo crnegyer
IIPOBOJIUTH CUCTEMATU3ALMIO U 0000IIEHNE MaTepHalla 0 XMMUYECKUM CBOMCTBAM U
croco0am MOoJIy4eHHUs] TPOCThIX U CIIOKHBIX BEIIECTB, YTO MO3BOJUT YYEHUKAM pa3-
OMpaThCs B ONMMCHIBAEMBIX B YCIOBUSX 3aja4 Mpolieccax.

31



C 2025 rona npakTU4ecKas 4acTh 3K3aMEHAIIMOHHOT'O BapyaHTa BKIIIOYAET O/I-
HO 3amanne — Ne 23, mpeaycMmarpuBaroliee MIaHUPOBaHHUE, TPOBeICHUE U 0PopM-
JICHUE PE3YJbTaTOB XUMHUYECKOIO SKCIIEPUMEHTA.

B ycnoBuu 3amanusi npuBeIeHbl Ha3BaHUS JIBYX BEIECTB, HAXOMISIIUXCS B JIBYX
MIPOHYMEPOBAaHHBIX MpoOupkax. [[is ornpenenenus Toro, B Kakoi M3 MPoOUPOK HAXO-
JIUTCS] TIEPBOE M3 HA3BAHHBIX BEILECTB, @ B KAKOW — BTOPOE, MPEAJIOKEH NEPEUEHD U3
TpeX peakTUBOB. JK3aMEHYEeMOMY IIpeijlaraeTcsl U3 HUX BbIOpATh JIBa PEAKTUBA U MPO-
BECTU C HUMHM XMMHUYECKUE PEAKIIMH, C TIOMOIIbIO KOTOPBIX OYIyT OMpE/C/ICHbI BEIlle-
cTBa B npoOupkax 1 u 2. Pe3ynpTarhl SKCIIEpUMEHTA U BBIBO/IbI HEOOXOIUMO MpeIcTa-
BUTH B BUJIE TAOJIUIIBL.

3amanne OIEHUBAJIOCH MO0 IBYM KPUTEPHUSM M ObUIO HAMPABICHO HA MPOBEPKY
c(OpPMHPOBAHHOCTH CJIETYIOLIUX HABBIKOB:

— Kpurepuii K1: Hannuue npakTHueCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECT-
BJICHUSI XUMHYECKUX HKCIIEPUMEHTOB, BJIaJCHUE OCHOBHBIMHU METOAAaMU HAy4YHOTO
no3HaHus (HaOJIt0IeHHEe, U3MEPEHNE, SKCIIEPUMEHT, MOAECIIUPOBAHUE) NIPU U3YUECHUU
BEILIECTB U XUMUYECKUX SIBJICHUN; yMeHHE CHOPMYJIUPOBATH MPOOIEMy U TPEaJio-
KUTh IyTH €€ PeIlIeHUs; yMeHue 0e30MacHO paboTaTh ¢ XUMUYECKUMH BEIIECTBAMH,
XUMHUYECKON MOCY0i U J1a00paTOPHBIM 000pYyI0BAaHUEM, YMEHUE aHAIM3UPOBATH U
CHCTEMAaTHU3UPOBaTh MH(POPMALINIO 0O XUMHUYECKUX Tporeccax. CocTaBieHne ypaBHe-
HUN XUMUUYECKUX PEaKIIU.

— Kputepnit K2: ymenue nporHo3upoBath U XapakTepU30BaTh CBONCTBA Be-
IIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHMS, IPUMEHEHHUE BEILIECTB B 3aBUCH-
MOCTH OT MX CBOWCTB, BO3MOXKHOCTb MPOTEKAHUS XUMUYECKUX MPEBPAILCHUI B pa3-
JUYHBIX YCIOBUAX, XUMUUECKUE IKCIIEPUMEHTHI, WUTIOCTPUPYIOLINE MPU3HAKHU TTIPO-
TEKaHUsSI Peakuid MOHHOTrO OOMEHA; KaYeCTBEHHBIEC PEAKIMU Ha MPUCYTCTBYIOIIHE
B BOJIHBIX pacTBOpax MOHEI. [IpencraBnenne pe3ynbTaToB B TAOIMYHON hopMme.

Bosnbiiasi yacTh BBITYCKHUKOB IMPHU BBIMOIHEHUU SKCIEPUMEHTAIBHOTO 3aj1a-
HUS TPOJIEMOHCTPUPOBAJIA XOPOIIUE HABBIKA PA0OThl ¢ XUMUYECKUM 000PYy0BaHU-
€M U peaKkTHBaMH, YTO YKa3bIBA€T Ha CUCTEMHOCTb paOOThl YUUTEIEH-TIPEAMETHUKOB
B 3TOM HAIIPaBJICHUU B YPOUHON U BHEYPOUHOU ESITEIHHOCTH.

OnHako YMEHUEM COCTaBISTh MOJIEKYJISAPHBIC, MOJTHBIE U COKPAIIEHHbIE MOH-
HbIE YpaBHEHUS HAa BEICOKOM YPOBHE OBJIAJIEIIH JIUIIIb BBIMTYCKHUKH, MTOTYUYUBIIUE «5»
Ha JK3aMeHe (pe3ysbTaT BbIOJHEHUS Mo Kputepuio K1 3amanus Ne 23 cocraBun
92,32 %). Ilpu 3TOM pe3ynbTaT BHINIOJHEHUS 3aJlaHUS B OCHOBHBIC JHU JK3aMEHa
CpelM YYalluxcs, MOJYUYMBIIMX HEYJIOBIECTBOPUTEIbHBIE U YJAOBICTBOPUTEIIbHBIC
OILICHKH, cocTaBmI TONBKO 2,97 % u 21,13 % coorBercTBeHHO. OOI11ast pe3yabTaTUB-
HOCTb 110 Kputepuro K1 — 67,33 %.

OcCHOBHBIC OITMOKY TP 3aMMCH YPAaBHEHUN XUMUYECKUX PEAKIIUNA B MOJEKY-
JSIPHOM M MOHHOM BH/JIe ObUTH CBSI3aHBI C HEBEPHOUM pacCTaHOBKOW KO3((UIIMEHTOB
WJIU TIOJHBIM UX OTCYTCTBHEM, 3aMEHOM 3apsJIOB MOHOB B IMOJHOM U COKpPAIICHHOM
MOHHOM YpPaBHEHUSX PEaKIMi Ha CTENEeHM OKUCIEHUS, HAIMYHUEM B COKpAIICHHOM
MOHHOM YpaBHEHUHU KPATHBIX KOA(PPUITUEHTOB.

[Tpu4mHBI caMBIX PACTIPOCTPAHEHHBIX OIIMOOK CBSI3aHBI CO CJIA0BIM 3HAHUEM
OCHOBHBIX MOJOKEHUN TECOPUM DJCKTPOIUTUUYECKUN JUCCOIUAIIUU, HEIOCTATOYHOM
BJIAJICHUU TOHATUSMU «KaTUOHBD) U «aHUOHBD», a TAKXKe OOBSICHIIOTCS HECOPMUPO-
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BAaHHOCTBIO y BBIITYCKHUKOB YMEHUMN: UCIOJb3Ys CIIPAaBOYHBIN MaTepuan — TaOIuILy
pPacTBOPUMOCTH, 3alUCHIBATh YPAaBHEHUS PEAKIMU JAUCCOLUAINUA DIICKTPOIUTOB
(0COOEHHO y BBITYCKHUKOB, MOJYYUBIINX OTMETKY «2%).

O61mas pe3ynbraTuBHOCTH MO KpuTepuio K2 3ananus Ne 23 cocraBuna 74,56 %.
[Ipu npencraBiaeHny pe3ybTaTOB SKCIIEPUMEHTA U BBIBOJIOB B 3aJlaHUM yYallluecs, Mo-
JYYUBIIUE OLEHKY «2» U «3» B OCHOBHOM IEPUOJ CIAYU DK3aMEHA, CIPABWINCH HeE-
CKOJIBKO JIyYIlI€ ¥ TIOKa3aJIH Pe3yJIbTaTUBHOCTH 9,74 % u 38,49 % COOTBETCTBEHHO.

OcHOBHBIE OIIMOKH, TOMYIIEHHbIE MPU O(QOPMIICHUH IKCIIEPUMEHTA B TaOJIUY-
HOI (hopMe U ONMHMCAHUK MPU3HAKOB MPOUCXOSAIINX XUMUUECKUX PEAKIIN: yKa3aHue
MpU3HAKa PEaKIuu, HE COOTBETCTBYIOIIETO TPEOOBAHUSAM 3a/IaHMs, HEYMEHHE MPe/I-
CTaBJIATh JIaHHBIE B popMe TaOIUIIBI (3aMEeHa OMpPenesieMOro BElIeCTBAa U pearcHTa,
KOTOPBIN UCTIOJIL30BAJICS JIJIsl OTIPEJICIICHMsI, HEBEpHOE (hOPMYITUPOBAHHUE BHIBOJIA).

[IpyuunHbl TakuX OMIMOOK — OTCYTCTBHUE YETKOW CUCTEMBbI PabOTHI MPHU BbI-
MOJIHEHUM XUMHUYECKOT0 KCIEPUMEHTa U MPEJICTABICHUU PE3yJIbTAaTOB U BHIBOJOB
B Pa3IMYHBIX (opMax, HeIOCTaTOUHAsI C(HOPMHUPOBAHHOCTD Y BBHITYCKHUKOB YMCHHM
paboTtath ¢ uH(pOpMalKeil 1 TpeoOpPa3OBbIBATh €€ B IPYTOM BUI.

Hekoropbix omuOOK MpH BBHINOTHEHUH YYEHUKAMM 3aJlaHUi ATOTO COAeprKa-
TEJIBHOr0 0JIOKa MOXKHO ObLJIO Obl M30€XaTh MPHU YCIOBUU BBINOJIHEHUS BCETO KOM-
IIeKca JaOOpaTOPHBIX OMBITOB U MPAKTUYECKUX PabOT, B pe3yJibTaTe KOTOPBIX MOXK-
HO YBHUJETh MPU3HAKM XUMHUYECKUX PEaKUUi, OLUEHUTh BO3MOXXHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKINil B TE€X UM UHBIX YCIOBUSX.

Bonbiryto posib [Uisi Ka4eCTBEHHOT'O BBIMOJIHEHUS 3ajaHust Ne 23 MOXKET ChIr-
paThb opraHu3anus NporeccoB 000OIEHUS U CUCTEMATH3aul MaTepHrala, OCyIecT-
BIISIEMBIX TTOCJIEIOBATEIBHO M0 MEpe U3YUCHHUS] XMMUH, BKIIFOUEHHE B y4E€OHBII Mpo-
IIECC 3aJIaHuii, HAMPABJICHHBIX HA W3MEHEHUE (HOPMBI MPEACTABICHHS MHPOPMAIIHH,
paboTa 10 MOBBIIIEHUI0 €CTECTBEHHOHAYYHOM M YUTATEJIbCKOM I'PaMOTHOCTH yya-
TITIXCSL.

3. CBEJEHMSA O PABOTE KOH®JIUKTHOW KOMUCCHUHU

B Tabnuie 18 npuBeaeHbl CBEICHUS O KOJIMYECTBE aNeIISAIHN 10 pe3yibTaTaM
I'MA-9 no xumuu B 2025 rony.

Tabnuya 18
Koysin4uecTBO NOAHHBIX U YA0BJIETBOPEHHBIX aneJ sl
no pesyabtaram 'MA-9 B 2025 roay
I'MA-9 oros
ITomano anesuii, BCETro 116 116
13 HUX: 11O TIPOLEAYPE 0 0

110 pe3yJibTaTaM 116 116
OTKJIOHEHO aneJuIsuuil 116 116
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Y IOBJIETBOPEHO aNEJUISALIMN, BCETO 0
M3 HHUX: C ITOBBIIICHHEM Oaslia 0

0

1

C MIOHMYKEHHUEM Oasia
0e3 U3MEHEeHHsI CyMMapHoro 0asia 116 116

B tabnaune 19 npuBenensl nanHbie 0 paboTe KOH(OIMKTHOW KOMHCCHM 1O pe-
3yapTatam ' MA-9 o xumuu 3a nociieHUE TpU roja.
Tabnuya 19
JdanHble 0 paboTe KOHPIUKTHOH KOMHUccHHU 110 pedyabTaTam 'HA-9 no xumun
3a mocJjielHue TPH rojaa

Bcero anemnsiumii|  [lo mpouemype O Hecornacuu ¢ BHICTaBICHHBIMHU
I'on (% ot umucna (% ot yucna 6amnamu (% OT uKcia anessiui)
YYaCTHHUKOB) aneIIsIui) OTKJIOHEHO YAOBJIETBOPEHO
2023 1,3 0 72 1
2024 1,3 0 77 0
2025 1,96 0 116 0

Janubie Tabmaun 18 u 19 nmokas3pIBalOT, 4YTO MPOLEHT MOJAHHBIX AMEJUIANN He-
3HAYUTEJbHO YBEIUYHUJIICA MO CPABHEHUIO C IIPOILIBIMHU IIEPUOIaAMHU.

[TpoBepka BoinonHeHus 3aaanuil Noe 20-23 yactu 2 oCcylIecTBIsI€TCA TPEAMET-
HOW KOMHCCHEW. BhINOIIHEHNE ITUX 3aaHUI OLICHUBAETCS PA3JIMYHBIM KOJIMYECTBOM
OaJJIOB, OMpENENsIEeMbIM MO YMCIY ACHCTBUN, HEOOXOOUMBIX ISl MOJHOrO U Ipa-
BWJIBHOT'O BBITIOJHEHUS 3a/1aHusl. MaKkcuMalibHas OIIEHKA 32 BEPHO BBINIOJTHEHHBIE 3a-
nanust Ne 20, 21 u 22 — no 3 6aiia; 3a 3aganue Ne 23 — 5 6auioB, U3 HUX 110 KpH-
teputo K1 — 2 6amna u o kpureputo K2 — 3 6amna. Takum 00pa3om, 3a BITIOTHE-
HUE 3aJIaHUM 4YacTh 2 JK3aMEHYeMbId MMeJ BO3MOXKHOCTh MaKCHMAaJIbHO HaOpaTh
14 Gamos.

[Ipu oreHMBaHUM KCIIEPT HA OCHOBE CpaBHEHHUsS ¢ 00pas3IioM OTBETa, IMPUBE-
JICHHBIM B KPUTEPUSX OIICHUBAHUS, BBISBISIET B OTBETE HK3aMEHYEMOT'O SJIEMEHTHI,
Kbl U3 KOTOPBIX olleHuBaeTcs 1 Oanmmom.

Bwmecre ¢ TeM u3BECTHO, 4TO 3aJaHUsl C PA3BEPHYTHIM OTBETOM MOTYT OBITh
BBITIOJTHEHBI 00YYaIOIUMUCS Pa3HBIMU CIIOCO0AMHM, M TIPEXKJIE BCETO ATO OTHOCHTCS
K crioco0aM perieHust pacueTHBIX 3a7a4. B CBs3M ¢ 3THM 00paser] oTBeTa, MpeacTaB-
JICHHBI B KPUTEPHUSIX OLICHUBAHUS, JOJDKEH PACCMATPUBATHCA SKCIIEPTOM JIMIIb KaK
OJIMH M3 BO3MOXHBIX BapuaHTOB penieHus. Ha 3Tot ¢akt ykaspiBaeT u (pasa, mpu-
BEJICHHAs] B KPUTEPUSIX OLICHUBAHUA K KaXIOMYy M3 3aJaHui: «JlOMmycKaroTCs UHbIC
(bopMYJIMPOBKU OTBETA, HE UCKAXKAIOIINE €TI0 CMBICTIAY.

Cnenyer oOpaTUTh BHUMAHHUE U Ha TO, YTO HAJIMYHE HEJIOYETOB B HEOLICHHU-
BAaEMbIX JICUCTBUAX (DJIIEMEHTax OTBETa), HEOOXOIUMBIX ISl BBITIOJTHEHUS 3aJaHUs —
cocTaBJIeHUHU (DOPMYIJT BEIECTB, OMNPEICICHUH CTETICHEH OKHCIICHMS, BBIYUCICHHUH
OTHOCHUTEJIbHBIX MOJEKYJSPHBIX MAacC, YKa3aHUU €AUHUIl U3MEpPEHUs (PU3nuecKkux
BEJIMYMUH U T. II., HE OIIEHUBAIOTCS OTJIEILHBIMU OaJlJIaMU, B TOM YHUCJIE U [TIOTOMY, UYTO
OHHM OIICHEHBI MOCPEJICTBOM OIIEHKH 3amaHuii yacTu 1. OJHAKO HaJIMYHUE OIIMOOK
B IIPUBEJICHHBIX 3aIIUCSIX PEIICHUM MU dJIEMEHTaX PelIeHUH, MPOTUBOPEYAIUuX IPYT
JIPYTY, SBIISIETCSI OCHOBAHUEM JJIsI CHIDKCHHS 0aJljioB.
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B 2025 rony npoBOAUMBINA y4alIUMUCS SKCIEPUMEHT B ayJAUTOPUU HE OLICHU-
BAJICA DKCIIEPTAMU. DKCIEPT, IPUCYTCTBYIOIIUI MPY BHINOJHEHUH 3anaHus Ne 23, He
CMOTpEJ Ha MPaBUIBLHOCTh BBIMIOJIHEHHS IK3aMEHYEMbIM 3a7aHus (3amuceil B OnaH-
K€), IOCKOJIbKY €My 3TO PEIICHHE HE MPEabSABIAIOCh. [[OBTOp 3KCIIEpUMEHTA, ECIIH
C MEPBOr0 pa3a YYaCTHUKY HE YyJaJoCh MOJYYWUTh SBHBIX IPU3HAKOB pPEaKIUH, HO
BBIIIOJIHEHO BCE BEPHO, KaK C MIPAKTUYECKOM, TAK U C TEOPETUUYECKON TOUKH 3PEHHUS,
ObLIT HEBO3MOKEH. ITO HEMPOAYKTUBHO, TAK KaK €CJIM OMBIT HE YJaJcs B IEPBBIH pas,
a KOHCYJIbTUPOBAHHUE 3aMPEIeHO, TO HET OCHOBAHUM JUIsl U3MEHEHUs CUTYyalluu Npu
IIOBTOPHOU IOIBITKE.

K coxanienuto, He BCe yUUTEINs JIOBENU 10 CBEACHUS YYaCTHUKOB K3aMeHa Ipa-
BUJIA OLICHUBAHUS 33JaHUil BTOPOW YacTU W B MEpBY0 ouepeab 3amaHuid Ne 21 u 23
(o xputeputo K2), mosTOMy MpakTHYECKH BCE aNSIUISAIIKA ObUTHA TI0 ATUM 33JJaHHSIM.

4. OBIIIME BBIBO/IbI .
Ob UTOI'AX AHAJIM3A BBIIIOJIHEHUA 3ATAHUHU

Pe3ynbraTuBHOCTH BBINOJHEHHS 110 BceM 3anaanusaM KM no xumun 2025 roga
B Cankr-IlerepOypre mocrarouno Bbicokas. Bee 3amanust 6a30BOro, MOBBIIIEHHOTO U
BBICOKOT'O YPOBHEN BBIIIOJIHEHBI C PE3YJIbTaTUBHOCTHIO BhIIIE 56 %.

Bce nmikonbHUKM pernoHa yCBOMIIM 3JIEMEHTBI COJEPKaHUs/yMEHHUM, HaBBIKOB,
BUJIOB II03HABATEJIbHON JAESITEIbHOCTU (BBIIOJHEHHE 3aJaHUil 0a30BOr0 ypOBHS
cinoxknoctu — Ooiiee 50 %). Ilo Bcem 3amanusiM 0a30BOTO YPOBHS YBEJIMUMIICS MPO-
LEHT BBIMOJHEHUS.

1. Ilepeuens 2nemenmos npeoMemHo20 CO0epIHCAHUs/YMeHUll, HaBbIKO8, U008
NO3HABAMENILHOU 0esimelbHOCMU, NPOBEPSEeMbIX 8 PAMKAX IK3AMEHA, KOMOPbllU 8 ye-
JIOM MOXMCHO CHUMAMmMb 00CMamo4YHbIM 0ji5 6cex wkoavrhuxos Cankm-Ilemepbypea:

e Ctpoenue aroma. CTpoeHHE JIEKTPOHHBIX 000JI0UEK aTOMOB MepBbiX 20 uMu-
yeckux dJ51ieMeHTOB Ilepuoanueckoi cucremsl . 1. Menaeneesa.

e ['pynnsl u nepuonasl I[lepuogunyeckon cucrempl. GU3NUYECKUN CMBICIT TTOPSAI-
KOBOI'O HOMEpa XUMHUYECKOI0 3JIEMEHTA.

® 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB B CBSA3U C IOJIOKEHHEM
B [lepuognueckon cucreme /. 1. Menneneena.

e BasieHTHOCTB. CTENEHh OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB.

e CtpoeHue BellecTBa. XUMHUYECKasi CBS3b: KOBaJIGHTHAs (MOJISIpHAsl U HETO-
JsipHast), MOHHAs, METAJTNYECKasl.

e Knaccudukarus 1 HOMCHKJIaTypa HEOPTaHUIECKUX BEIICCTB.

e Knaccudukaius XUMHYECKUX PEAKIIUA MO0 Pa3IMYHBIM MPU3HAKAM: KOJIHYE-
CTBY U COCTaBY MCXOJIHBIX U MOJYYEHHBIX BEUIECTB, U3MEHEHUIO CTEIIEHEW OKHUCIe-
HUS XUMHYECKUX AJIEMEHTOB, MOTVIOMIEHUIO U BBIJEICHUIO SHEPTUU.

® OKHUCIIUTENbHO-BOCCTAHOBUTENbHbIE peakii. OKUCINUTENb U BOCCTAHOBUTEIb.

e [IpurorosiieHre pacCTBOPOB.
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2. Ilepeuens snemenmos codepocanus / yMeHul, HAGbLIKOS, BUO08 NO3HABA-
MenbHOU 0eamenbHOCMU, 0C80eHUe KOMOPbLIX 8CeMU UWKOIbHUKAMU Pe2UOHA 8 ye-
JIOM, @ MAaKHce WKOAbHUKAMU C PA3HLIM YPOGHEM NOO20MOBKU Helb3s CHUmMAmb
00CMAaAmMOYHbBIM.

N3 14 3amanmii 6a30BOr0 ypoBHSI JBa MPOJOJDKAIOT BHI3BIBATH 3aTpyIHE-
HUst — Ne 16 u 19. Xots B 2025 roay 3Tu 3aaHusl TaKkKE€ UMEIOT pe3yJbTaTHB-
HocTh Bbie 50 %. M3 9 3aganuil mOBBIILIEHHOTO U BBICOKOTO ypoBHS B 2025 roay
BbI3BaIUM HaubOouibliee 3aTpyauenue 3aganus Ne 10, 21 u 22. IIpu 3ToM pe3ynabTat
BhINOJHEHUS 3a7aHus Ne 10 B CpaBHEHHM C MNPOIUIBIM NEPUOAOM YBEIUYHIICA
u npesbicun 70 %.

Hawnbonee TpyAHBIMU 151 OCBOEHUS IIKOJIBHUKAMU C Pa3HbIM YPOBHEM IOJATO-
TOBKU B 2025 roay sIBIAIOTCS 3JEMEHTBI IPEAMETHOTO COACPHKAHUS:

® XVMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpelpl U ero nocieactsus. Yeno-
BEK B MHUPE BEIIECTB, MATEPUAIIOB U XUMHUUYECKUX PEAKLIHA.

e [IpaBmiia Oe3omacHON pabOTHl B IIKOJIBHOUM saboparopuu. JlabopaTopHas
nocyjia u odopyaoBanue. Paznenenue cmeceit 1 OUMCTKA BEILIECTB.

Cornacao ®I'OC OOO nomKHBI OBITH JOCTUTHYTHI HE TOJBKO MPEIMETHBHIE,
HO W MeTampeJAMeTHbIe Pe3yJbTaTbl OCBOCHUS OCHOBHON 0Opa3oBaTeIbHOUM Mpo-
rpaMMbl, B TOM YHUCJE [O3HABaTEJIbHbIE, KOMMYHHUKATUBHBIC, PETYISATUBHBIE (CaMO-
OpraHu3alys U CAMOKOHTPOJIb).

VYcenoxHua padoTy ydyanuxcsi ¢ SK3aMEHAIMOHHBIMU 3aJJaHUSIMU U TIOBJIMSUT Ha
PE3YNBTATUBHOCTh WX BBIIOJHEHHUS HEAOCTATOYHBIA YPOBEHb C(POPMUPOBAHHOCTH
BOKHEUIINX MO3HABATENIHHBIX, PETYJATHUBHBIX U KOMMYHHKATUBHBIX MeETampeameT-
HBIX YMEHUM.

OOyuaronmuMmes TPYAHO YBUJETh TPEEMCTBEHHOCTh Pa3/eioB U TEM IIKOJIbHO-
ro Kypca XMMHUH. Bbly4eHHBII1 MaTepuall HE BBICTPAUBAETCS JI1 YYEHHUKOB B LIEJIOCT-
HYI0 OOIIYI0 KAapTUHY XMUMHUYECKOro 3HaHusa. OHU HE BUISAT B3aUMOCBS3b U3YUEHHBIX
TE€M, B YaCTHOCTH, XMMUYECKHX CBOMCTB OCHOBHBIX KJIACCOB COEAMHEHUN, MO3TOMY
JaKe 3ay9YCHHBIN MaTepHall ObICTPO 3a0BIBACTCH.

VYyactauku OI'D UCOBITHIBAIOT TPYIHOCTU B PEUICHUU MMO3HABATENIbHBIX 33]1a-
HUW TIpH TIO0BIX (Jake MajeHInx) M3MEHEHHsIX (HOBbIC (DOPMYIHUPOBKH 3a/aHMS,
HEOJHO3HAYHOCTh KOJMYECTBA BEPHBIX OTBETOB), U3 YETrO MOYKHO CJHIEJIaTh BBIBOJ,
4YTO Mpu NoAroToBke K OI'D yUYeHHKM OpUEHTHUPYIOTCS Ha ajJrOpPUTMBI, IIAOJIOHBI,
a HE Ha MCMOJIb30BAHUE KPUTUUECKOTO MBIIUICHUS, TOTHUECKUX 3aKITIOUCHUM, aHATH-
3a MPUBEJCHHBIX TAHHBIX U T. .

[To pesynbratam [ MA-9 no xumuu 2025 roa K TANUYHBIM OIIMOKAM MOXHO
OTHECTH:

— HeyMenue pabotaTh ¢ JONMOJHUTENBbHBIM MaTepuaioM (B 4acTHOCTH, ¢ [le-
PUOAMYECKON CHCTeMOM XuMHudeckux anemeHnToB [[. Y. MenneneeBa, Tabnuieit pac-
TBOPUMOCTH BELIECTB), HEYMEHUE HAWTH HeoOxoaumyro uHbOpMaIuio (ydamuecs
MyTalOT CUMBOJIMKY XUMHUYECKHX 3JIEMEHTOB U Ha3BAHHUE).

— Apudmerndeckre OmUOKH U OMUOKH MPU ONEPUPOBAHUH C SIUHUIIAMU U3-
MepeHus (PU3NIECKUX BEITHUHH.
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— HeyMmeHue omnpenensaTe NOHATHS, cO34aBaTh OOOOIIEHUS, YyCTaHABIMBATb
aHaJIOTUH, KJIacCU(ULUPOBATh U CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS M KPUTEPUU
JUIS KJIACCU(PUKALMKU, YCTAHABIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH JIO-
ITMYECKOE PacCyXICHHUE U YMO3aKIoUeHue (MHAYKTUBHOE, I€yKTUBHOE U M0 aHAJIO-
ruu), GopMyJIMPOBATH BBIBOJIBI.

— HeymeHnue aHanmm3upoBaTh AaHHBIC, IPEJICTABICHHBIE B BUJIE TEKCTa (CMbI-
CIIOBO€ YTEHHE), HEYMEHNE KOHKPETU3UPOBATh U MPABUIBHO MOHATH (POPMYITUPOBKY
3aJa4H.

— HeBHUMATENBHOCTD yYalIUXCs NPU MPOYTEHUH COACPKAHMS 3aJaHUSI U UHCT-
PYKIMI [0 MX BBINOJHEHUIO: HEJOYMTHIBAHHE Ipe/jiaraéMblX BapHUaHTOB OTBETOB,
COOCTBEHHasi MHTEpIpETalusi MPOYUTAHHOIO TEKCTa, (popMUpoBaHUE MOpsaAKa LUPP
IpU HANKMCAHUU OTBETA, OKPYIJICHWE HANJCHHBIX BEJIMYMH B PACUETHBIX 3a/a4ax;
NPE/CTAaBICHUE OTBETa HE HA MTOCTABJIEHHBII BONPOC U OMIMOKU B 0(hOpMIIEHUN OTBE-
TOB (OPSIOK UPP, OKPYIJIEHUE 3HAYECHUH, BO3MOXHOCTb IOBTOPEHUS UG U 1Ip.).

— HeyMeHue cuctemMaru3upoBaTh pe3yJbTaTbl SIKCIIEPUMEHTA, JENaTh BbIBOJIbI
Y IPEJCTABIIATh UX B TaOINYHON (hopMme.

Ha npotskennn mocneaHuX JeT BBITYCKHUKH JEMOHCTPUPYIOT MPAKTHUYECKU
OJIHA W T€ XK€ 3aTPYyJHEHUS], YTO CBHUJIETEIHCTBYET O HEOOXOJMMOCTH aHAIHM3a TH-
MUYHBIX 3aTPYyAHCHUN U IEJICHANPABICHHOW paboThl M0 (HOPMHUPOBAHUIO OA30BBIX
MOHATUH TP U3yYCHUU Kypca XUMHUH B OCHOBHOU IIIKOJIE.

BeposiTHble mpUYWHBI 3aTPYJHEHUH W COXPAHSIONMIUXCS TUIMUYHBIX OIIMOOK
O0yJarOIINXCS:

— Ha ypokax xumuu pabOTe MO OCBOCHHUIO CTPATETHMH CMBICIIOBOTO UTCHUS,
CHCTEMaTHYECKOW U IIeJICHANpaBIeHHON paboTe mo popMUPOBAHUIO €CTECTBEHHOHA-
YYHOW TPAaMOTHOCTH HE BBIJEISACTCS BOBCE HUIM OTBOIUTCS HEJOCTATOYHOE KOJIMYE-
CTBO BPEMCHH.

—IIpy moAroToBKE K SK3aMEHY IO XUMHH TIIATEIBHOE W3YyYEHHE IMpeaMeTa
MIOJIMEHSIETCSI TPEHUPOBKOW B BHITIOJTHEHUH 3a/IaHUH, aHAIOTUYHBIX 3aganusM OI'D.

— Ha ypokax xumuu He yJensercsi 1OCTaTOYHOTO BHUMAHUS XUMUYECKOMY
IKCIIEPUMEHTY. BhinoiiHEHHE peanbHBIX J1a0OPATOPHBIX OMBITOB U MPAKTHYECKHUX
paboT, KOTOpHIEC JOJDKHBI JeiaTh CaMH YYEHUKH, 3aMEHSETCS WJIU J€MOHCTpaIlH-
OHHBIM JSKCIIEPUMEHTOM, MPOBOJAMUMBIM IEAAroroM, HJIM BUPTYaJIbHBIM SKCIIEpH-
MEHTOM.

— Pemenne pacueTHBIX 3a7a9 OCTACTCS <«ICPUITUTHBIMY IJIEMEHTOM COJEpIKa-
HUS Kypca XUMHH OCHOBHOM IITKOJIBI.

— Ilpu cocTaBiieHnH Y4eOHO-TEMAaTHYECKHX IIAHOB HE BCE YUHUTEIS COOTHOCST
HU3y4aeMble TEMbI C KOAU(UKATOPOM DIIEMEHTOB COJEpKAHUS W CHeIUpUKAIUCH
KM OI'D.
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5. PEKOMEHJIAIIVA JIJI YYUTEJIEHR
11O COBEPHIEHCTBOBAHMIO OPTAHU3AIINA
N METOAUKU ITPEITIOJABAHUA XUMHNHU

Ananu3 pe3ynbratoB [ MA-9 no xumuun 2025 roja mo3BOJHI BEISIBUTH HEKOTO-
pbIe POOJIEMBI B CHCTeME OOYyYEeHHS XMMHUH B OCHOBHOU mKosie. MHorue o0ydaro-
IIMecs MPoJAEMOHCTPUPOBAIM OTCYTCTBUE BAaXKHEUIIIUX AJIIEMEHTAPHBIX YMEHUH, 0€3-
YCIJIOBHO, SIBJISIFOIIMXCSI OTIOPHBIMU JIJIsl AAJIbHEHIIIEr0 U3yUeHUs Kypca XUMUH.

AHaJIU3 pelIaeMOCTH 3aJaHui M0 KaTErOpHsiM MO3HABATEIbHON €SI TEIbHOCTH
MOKa3aJj, 4TO HAauOOJBIIYIO TPYJIHOCTh JIsl BBITYCKHUKOB 9 Kilacca, Kak U B MPEJIbI-
JyIIUE TO/bl, COCTABISIOT 3aaHus, alleJUIMPYIONINE K 0a30BbIM 3HAHUSAM U TTOHUMA-
HUIO CYIIECTBA BOIIPOCOB, & TAKKE KATETOPHUs «PEILICHUE 3a/1aun.

Ha ocHoBe mpoBeneHHOTO aHaIn3a MOKHO JIaTh HEKOTOpPHIE 00IHe PEKOMEH-
JAlUM YYUTENSIM, BEAYIIUM MPENnoJilaBaHue U MOJArOTOBKY K dk3ameHaM. HeoOxonu-
MO oOpamiaTh BHUMaHUE Ha (OPMUpPOBAHHE B XOJ€ OOy4YEHHUsS OCHOB 3HAHUU U HE
dbopcupoBaTh NMPOABMKEHUE BIIEpE], IPOITyCKasi MJIM CBOPAYMBasi ATall BBEJACHUS HO-
BBIX MTOHATUM U METOJI0B. IHBIMM CIIOBaMH, MOJTOTOBKA K 3K3aMEHY JOJIKHA OCylIe-
CTBJISITbCSL HE B XO0JIE MAaCCUPOBAHHOI'O PEILICHHS] BAPUAHTOB — aHAJIOTOB PK3aMEHa-
LMOHHBIX padOT, a B X0/i€ BCEro yueOHOro nporecca.

5.1. PexoMeHIalluu 10 COBEPIIEHCTBOBAHMIO MPENOAABAHUS
yueOHOro npeaMera BceM 00y4arIMuMCs

B kadecTBe peKOMEHIalui JUIsl yYUTeNe XMMUKU 0003HAUYUM CIIEAYIOIIEe:

1) C nensio >(pheKTUBHON MOATOTOBKM Yy4YAIIMXCSl YUYUTEISIM HEOOXOJIMMO
IPOBECTH aHAJU3 COJEP)KAHUS PErjJaMeHTHPYIOIIUX JOKYMEHTOB (KoaudukaTtopa,
cnenuUKauil U JEMOHCTpAIMOHHBIX BapuaHToB OI'D), KOTOpbIe ONpeaemsioT
CTPYKTYpPY M COJAEp’KaHUE€ 3K3aMEHa, U3y4YUThb OCOOEHHOCTH mpoBeaeHus OI'D mo
XUMUHU B TEKYIIEM IOAY, CUCTEMY OLECHHUBAHUSA U METOJUYECKUE PEKOMEHIALUNU IS
YJIEHOB IPEJAMETHBIX KOMUCCHUH 10 OLICHUBAHUIO 3aJIaHU M.

2) OpueHTHpPOBaTh YYalllUXCS HA CEPbE3HOE M3YyUYEHHUE MpeaMeTa HauyuHas
C 8 KJ1acca UM Ipyrux KjaccoB B ClIydae MPOIENeBTUYECKOr0 Kypca XUMUU U 0CO3-
HaHHBINA BBIOOp JuIs caaun OI'D. 3HaKOMUTH ydallUXCAd U UX POJUTENEH CO CTPYK-
TypoOH U coJlep>KaHHEM JIEMOBEpPCUH, crieu(UKaIIU K3aMeHa U Koiu(uKaTopa.

3) [IpoaHanmu3upoBaTh 3JIEMEHTHI COAEPKAHUS IO XUMUH, KOTOPbIE BKIIOYEHBI
B KogupukaTop 2026 roaa, U BKIOYUTh UX B 00pa30BaTEIbHBIA MPOLIECC U3YyUECHHUS
xumuu 8 u 9 kiaccoB. OOpaTuTh 0c000€ BHUMAHUE HA 3JIEMEHTHI, KOTOPBIX HE OBLIO
B Koau(UKaTOpe MPOLUIbIX JIET, UM OHU M3MEHUJIUCH, @ TAK)KE Ha TE€ JIEMEHTBHI, 110
KOTOPBIM BBIITYCKHHKH IMOKAa3bIBAlOT HEBBICOKUE PE3YJbTAThl IPU BBINOJHEHUH 3a/a-
Huit OI'D.

B 2025 romy nns BBIMYCKHMKOB OCHOBHOM IIKOJIBI CAMBIMU TPYAHBIMH JUIS
BBITIOTHEHHUS ocTanuch 3ananus Ne 16 u 19 6a3oBoro ypoBHs u 3amanust Ne 21 u 22
BBICOKOT'O YPOBHS CIHOKHOCTH. [IpooimkaroT BeI3pIBaTh 3aTpynHeHUs 3ananus Ne 1,
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6, Ne8, 13, 14 6a3oBoro ypoBHs u 3amanust Ne 9, 10, 12 u 17 NOBBIIIEHHOTO YPOBHS
CJI0’KHOCTH.

4) O3HaKOMUTBCSI C aHAIU30M pe3yibTaToB mnpoBeneHuss OI'D mo xumuum 3a
MIPEABIAYINAE TOMBI U TIPU COCTABJICHUM KaJCHIAPHO-TEMATHICCKOTO U ITOYPOYHOTO
IUIAHUPOBAHUSI ONPEJEIUTh BpEMsi Ha TIOBTOPEHUE U 3aKpeIieHue HauboJiee CII0XK-
HBIX TE€M, a Takke OTpabOTKy 3aJlaHui, MO0 KOTOPHIM OOHApY’>KEHa OTpPHIIATEIIbHAS
TUHAMUKA PE3yJIbTATOB BBHITIOJHEHUS WM CTAOUILHO HEBBICOKHE PE3yJIbTaThl, Opra-
HU30BBIBATh CUCTEMATUUYECKOE TMOBTOPEHHE M OOOOIIEHUE 3HAHUM M yMEHUM o0y-
YaIOUIUXCS M0 XUMUHU.

[TpoBOIUTE CBOEBpEMEHHYIO pabOTy IO JIMKBUIALMK MPOOETOB B 3HAHUSIX
yuamuxcs. [Ipu manpHelinmeM o0y4eHrnr He0OX0AMMO TUTAHUPOBATh YPOKH U JTOTIOJN-
HUTEIBHBIC 3aHSATHS JJII BOCCTAHOBJICHUS 0A30BBIX 3HAHWMA, BKJIIOYAs TEXHOJOTHH
Pa3HOYPOBHEBOTO 00yUY€HHUs, COMYTCTBYIOIIETO MOBTOPEHUS Kypca 8—9 Ki1accos.

5) [IpennaraTh y4ammmcs 7Sl BBITIOTHEHUS 3aJlaHWs Ha MPOBEJICHNE aHAJIN3a,
0000mIeH s, cucTeMaTU3aluu MaTepuana U (OPMYJIHPOBAHHE BBIBOJAOB, 3a/JaHUs
pOOJIEMHOTO M MPAKTUYECKOTO XapaKTepa.

Hamnpumep, 310 MOTyT OBITh KCIIEPUMEHTAIBHBIC 3a/1a4 CIEAYIOIINX THIIOB.

— 3anmaum Ha nojy4deHue Bemects. Hanmpumep:

Ocywecmsume onvimHbIM nymem cieoylowue npespaujenus: okcuo meou (1) —
cynvgpam meou (1) — cuopoxcuo meou (11). Bvioenume nonyuennsiii cuopoxcud meou (1)
U3z cmecu.

— 3aaum Ha pacrio3HaBaHue BeniecTB. Hanmpumep:

B mpex nponymeposannvix npobupkax Haxo0amcs pacmeopwvl X10puod, cyib-
¢ama u kapbonama nampus. Pacnosuaiime kasxicooe geujecmeo.

— 3a/1auu Ha J10Ka3aTeIbCTBO KAUECTBEHHOT0 cocTaBa BeliecTs. [Ipumep:

Hokaoxcume, codepaxcum au X10puo Hampusi npumMecu cyivphama Hampus.

— 3anaun Ha OOBsICHEHUE HaOI01aeMoro siBiienus. Hampumep:

llobasbme k nopyuu 007120 XpaHusuieeocs 8 1abOpamopuu OKCuoa Kaavyus
pacmeop consinot kuciomol. ObviacHume Habar0Oaemvle sA61EHUS.

6) Pa3BuBath y oOy4aroniuxcsi CpeJiCTBaMu MpeaMeTa XUMUHA METAIPEIMETHBIC
YMEHUS: aHAJU3 U CUHTE3, CPAaBHEHWE U KiacCUUKAIUs, MOICTUPOBAHNE U TIJIAHU-
pOBaHUE SKCIEPUMEHTA, MOBBIMIAIONIMX IITAHCH YYaIUMXCS Ha YCICIIHYI Caady
OI'D, mpeanaras 3aganus JUisl pa3BUTHUs (YHKIIMOHAIBHON IPaMOTHOCTH HIKOJIbHU-
KOB: YATATEIbCKOM, ECTECTBEHHO-HAYYHON U MATEMATUYECKOM.

Tpebyercs ycunuTh paboTy Mo (OPMUPOBAHUIO TAaKMX yYMEHMH, Kak paboTta
C TEKCTaMH Pa3HOTO YPOBHSI CIOKHOCTH, C MH(DOpMAITUEH, TIPECTaBICHHON B pa3jiny-
HOM BHJIE (TEKCT, TabJuIa, CXeMa) U pa3IMYHOM 3HAKOBOM MaTepuaiie, MpeCTaBlIeHIe
¥ W3BJICYCHHE MHQPOpPMAIUK B pa3HOM BHUJE, paboTa HaJ| YCTAHOBIICHUEM MPHUYUHHO-
CIJICZICTBEHHBIX CBSI3€l MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBaMH U CHOCOOAMHU TOIY-
YCHUSI KOHKPETHBIX BEIIECTB, (OPMYITHMPOBAHUEM BHIBOJIOB, YMEHHUIO TIIAHUPOBATH JICH-
CTBHSI IIPH BBITIOJTHEHUU XUMUYECKOT0 SKCIIEPUMEHTA U PELICHUH 3a]1ay.

B kauecTBe cpeacTBa TakkKe peKOMEHIYETCS UCIOJIb30BaTh CUTYaIlMOHHBIC 3a-
TaHus Il OOy4YeHUsSl yYallUXCsl yCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIC CBS3H,
BBIJIBUTATh U 00OCHOBBIBAThH THUIIOTE3Y, (POPMYIHPOBATH MPOOIEMY M CAMOCTOSTENb-
HO OIpPEACNATh MyTH ee peueHus. [Ipu 3ToM MOXHO HE TOJNBKO Mpejjiaratb y4eHu-
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KaM TOTOBBIE 3a/IaHUs, HO M BOBJICKATh WX B MPOIIECC COCTABIICHUS 3a/JlaHUM, HAMIPH-
Mep, KaK aJbTePHATUBHOE JIOMAIITHEE 3aJaHue.

7) AxueHTHpOBaTh BHUMAaHHWE Ha W3YYCHUW MaTepuaja MPaKTHKO-OPUEHTH-
POBaHHOW HAIMpPaBIECHHOCTH, DJIEMEHTOB COJIEP)KAHMS, UMCIOIINX OTHOIIECHUE K TPH-
MEHEHHUIO XUMUYECKUX 3HAHHUHA B OBITY, MPOMBIIIJICHHOCTH W MTOBCEAHEBHON JKH3HM,
BOIIPOCaM MPUPOIOOXPAHHOTO 3HAUCHHUSI.

Hampumep, npennararh yueHukam 3aanus, CGOpMUPOBAHHBIC B BHUJIE Kelica,
OTPaKAIOIIET0 KU3HEHHYIO CUTYAIHIO.

Tak, B 8 kimacce B Teme «Pa3neneHue cMeceidl BEIIECTBY» YYECHHKAM MOYKHO
MPEIOKUTh KEHC CIEAYIONIETO COMEpXKaHUs: «B npoyecce dicuznedesmenbHocmu
COBPEMEHHO20 UeNlo8eKa 00pa3yemcs 02POMHOe KOIUYeCmB0 OblMOo8biX O0MmMX0008.
T'opoockou mycop codepaircum MHO20 YEeHHbIX geujecms. Imo Mo2ym Oblmb. AlOMU-
HUll (¢honvea om Koughem), 01060 (KOHCepBHbIEe baHKU) U dadice 30]10mo (cmapvle pa-
ouodemanu, pazoumas nocyoa ¢ no3onodennou kaemkot). OOHaKo nepepabomkotl
Mycopa ¢ yenvto 8bl0eleHUs NONEe3HbIX MAMEPUALos U 8eecms noYmu He 3aHUMA-
romes. Imo ceA3aHo ¢ mem, 4mo Mycop — COBEPUIEHHO YHUKANbHAS NO KOAUYECTBY
KOMNOHEHmMOo8 cmech. Bvloenenue uz Hee ewjecms 8 Yucmom 8ude — 0eio OYeHb 00-
poeoe u mpyooemxoe. Iloxa ne Hatidenvl d¢hhekmushvie u npocmoie cnocoowvl nepe-
pabomxu mycopa. OOHAKo 8bl yice cetuac modxiceme npeoioAHCUms Memoovl pazoe-
JIeHUs1 HEKOMOPbIX KOMHOHEHMO08 OMX0008).

WHCcTpyMeHTapuil Al pemieHus: mpooieMbl uMeeT GOpMyTUpPOBKY: «Bam 6bi-
0aHa cmMech NOBAPEHHOU COU, NECKA, JHCENe3H020 NOPOUIKA, OPeBeCHbIX ONUNOK, MO-
oenupyrowas Mycop, a makice KOMHOHEHMbl d9Mou cmecu 8 yucmom guoe. [lonvi-
matimecv Haumu npocmoie U 3pdexkmunvle Memoosl pazoenenuss smou cmecu. Kax
8bl Oymaeme, OYOym iU OpyeUMU Memoobl paz0eieHuss 8euecms, eciu 6Mecmo ope-
BECHBIX ONUTIOK 8 CMeCU NPUCYMCMBYem MeOHAsl CIMPYHCKA ! »

[Ipu pemennn Takoro pojaa kKeica y4eHUKH HE TOJIBKO 3HAKOMSTCS ¢ MaTepHa-
JIOM, y3HAIOT O BOIPOCaxX MPUPOAOOXPAHHOTO 3HAYCHHUS, HO U HAXOAAT Hanboiee pa-
ITUOHATILHBIN CIIOCO0 PEIICHUS MPAKTUIECKON TTPOOIIEMBI.

8) B ypouHOli 1 BHEYpPOUHOH NESITEIBLHOCTH OPraHU30BBIBATh PEAIbHBIN JKC-
MEPUMEHT, a He BUPTyalIbHBINA. [Ipy ero opranu3anuu W BHITIOJHEHUU yACIATH BHU-
MaHHE BOIIPOCAM TEXHUKH OE€30MaCHOCTU MpU OOpalieHUU ¢ J1abopaTOpHBIM 000pY-
JIOBaHHEM M XUMHUYECKHUMH BEIIECTBAMH, YMEHHIO TUTAHUPOBATH PEIICHUE YKCIICpPH-
MEHTaJIbHOW 3a/1auu, GUKCUPOBATH PE3YJIHTATHI U JENIaTh BHIBOJIBI HA OCHOBAHHUH Pe-
3yJIbTaTOB OIBITOB.

[Tpu pa3paboTke TEMATHYECKOTO ILIAHUPOBAHHUS PEATM30BBIBATH B IIOJHOM
00beMe MPAKTHUECKYIO YacTh IIKOJIBHOW MporpamMmbl 1mo Xumuu. O0s3aTebHO BbI-
MOJIHATH JIA0OPAaTOPHBIA MPAKTUKYM C HMCIOJIB30BAHHEM PA3IMYHON J1ab0paTOpHOI
MOCY/IBI ¥ JTaOOPaTOPHOTO 000PY0BAHUS, YTOOKI OOyJArOIIHEC OB 03HAKOMIICHBI
C MX BUJIaMH ¥ 3HAJU OCHOBHBIC HAa3BaHUs Han0OJIEEe YaCTO MCIIOIb3YEeMBIX B J1abopa-
TOPUU W3JIENHIA U3 CTEKJIA (IeNuTeIbHas BOPOHKA, IIMATeNh, IIMINHIPHI, KOJIOBI, CTa-
KaHbl U JIp.) U U3CIIUNA U3 IPYyTUX MaTtepuanoB (Turens, papdoposas yamieudka, mia-
BUJIbHBIC YalIKU U 11p.). [IpenocTaBuTh BO3MOKHOCTh YYEHUKAM BBITIOJIHATH BCE Ka-
YECTBEHHBIC PEAKIIUHU, U3yYaeMble B paMKaxX Kypca XUMHUU OCHOBHOM IIIKOJIBI, B 00-
CYIUTh BUJIUMBIC IPU3HAKH STUX XUMHUECKHUX PEaKIIHA.

40



Bo3moskHo, chopmupoBaTh ISl yHalIMXcsi METOJUYECKHE YKa3aHus K J1abopa-
TOPHBIM U MPAKTUYECKUM paboTaM, B KOTOPbIE BKIKOUYHUTH HKCIIEPUMEHTAIbHBI 3a/1a-
HUs, @ TaKXXE BBINIOJHECHHUE 3aIaHUM B Ka4€CTBE KOHTPOJIbHBIX, AaHAJIOTMYHBIX 3a]1a-
HusiMm KM OI'D no xumum.

9) PerynsipHo oCcyliecTBIATh PabOTy MO COBEPIICHCTBOBAHUIO YPOBHS BBIUUCIIU-
TEIbHBIX HABBIKOB YYAILIUXCS, UCKIKOYUTh NPUMEHEHHE MHUKPOKAJIBKYJISTOPOB U OH-
JIATH-CEPBUCOB ISl MIPOBEJICHUSI MAaTEMAaTUUYECKUX PacueToB Ha ypokax xumuu. [lpu
pELICHUN PAacUeTHBIX 3a]au MpeyiaraTb y4eHUKaM Ha HadyalbHBIX 3Tanax o0y4yeHus aji-
TOPUTMBI, a 3aTE€M U Pa3HbIE CIIOCOOBI PEILICHNs 33/1a4, B TOM YHCJIE U HECTAaHIapTHBIE.

Hcrnonb30BaTh MHTETPUPOBAHHBIE IPAKTUYECKUE YPOKHU C YUUTEISIMHA MaTeMa-
TUKU U (U3HUKH, HAPABICHHBIC Ha COBEPIICHCTBOBAHUE apU(PMETHUECKUX ICHCTBHI
B XMMHYECKUX 337auax U paboTe ¢ (GU3nuecKUMU BETMYNHAMU, PEIICHHIO PACYETHBIX
3a/1a4 U 3aIIMCH OTBETOB K HUM.

10) CucreMaTuyecku B paMKax pa3JIMyHOTO BUJA KOHTPOJIS BBISBISATH YPOBEHb
3HAHUM, YMEHUN M HABBIKOB YYaIllUXCA, B TOM YHUCJE NPHU BBINOJIHEHUH 3aJaHUI
C Pa3BEpHYTHIM OTBETOM, aHAIOTHUHBIX 3a7aHuaM KM OI'D no xumun. Bo3aMoxHO
TaKXe IMPOBEJCHUE TPEHUPOBOK IO BBINOJHEHUIO TUIOBBIX 3aaanuii KUM OI'D
C IEPEKPECTHOU MPOBEPKOM padoT.

[Tpu orieHrBaHMy JIIOOBIX BUIOB 33JJaHUI PEKOMEHTYETCs UCIIOJIb30BaTh 3JIEMEH-
ThI TEXHOJIOTUU (DOPMUPYIOILIETO OLICHUBAHUS HA OCHOBE KPUTEPUEB, KOTOPHIE JIMOO U3-
BECTHBI 3apaHee, MO0 BbIPa0ATHIBAIOTCS COBMECTHO C yYAIIUMUCA. Y YUTh IIKOJILHUKOB
pueMaM CaMOKOHTPOJISl, YMEHHUIO MPOBEPSATH OTBET Ha MPaBAONOA00HOCTb.

11) PekoMeH0BaTh y4amuyMcsi UCTHIOIB30BaTh ITU(GPOBOM KOHTEHT PECYPCOB:
opunmansHoro nHpopmanmonHoro nopraita ['MA, oTkpsiToro 6anka 3amanuit OI'D,
pa3meniennoro Ha caiire @UIIN, kogudukaTopsl mpoBepsieMbIXx TpeOOBaHUM K pe-
3yJlbTaTaM OCBOEHHS OCHOBHOHM oOpazoBaTenbHOil mporpammbel OOO u 3J€MEHTOB
coaepxkanus s npoBeneHus OI'D o xumuu, AeMOHCTpanMoHHbIM Bapuant KM
OI'D 2025 u 2026 rona, cneuudukauuu KMM, 3anvucu BeOMHApOB U BUJIEOYPOKHU 11O
XUMHUH 10 pa3z0opy 3aganuii OI'D o XuMuu, KOTOpbIE AOCTYITHBI YEPE3 UHTEPHET.

Yyutensm HeoOX0IUMO BeCTH pabOTy MO OCO3HAHHOMY YCBOEHHUIO 00yyaro-
HIMMUCS 3JIEMEHTOB 3HAaHUI U YMEHUH, onpeeneHHbIx B O0s13aTeIbHOM MUHUMYME
CoJIep>KaHUsl OCHOBHOTO oO0mIero oopa3oBaHus 1o xumuu. [lpu oOydeHUM XuUMUU
YETKO COOJII0/IaTh BBITIOJTHEHHE B IIOJHOM 00BbeMe 00pa30BaTEILHON MPOrpaMMBbl OC-
HOBHOI'O 00I1ero o0pa3oBaHusl B KaXJOM KJIacce, YCUJIUTh BHUMAHUE HA U3YyUYCHHE
TEOPETHUYECKOT0 Marepuana M OCBOCHHME 3HAHUU sI3blKa XUMHUUYECKOW Hayku. [lpu
3TOM YJIEISATh 0c000€ BHUMaHHUE MPOBEACHUI0O XUMUUYECKOIO SKCIIEPUMEHTA, Mpery-
CMOTPEHHOI'0 MPOrpaMMOi (JJa0OpaTOPHBIE OMBITHI, MPAKTHYECKUE PaOOTHI), U 3Jie-
MEHTaM COJIepXKaHusl, BXOAAIUM B 3aganust OI'D.

Oco6oe BHMMaHuE OOpaTUTh HA BHINOJHEHHE W JOCTIXKEHHE MPEIMETHBIX U
METANPEIMETHBIX PE3YyJIbTATOB PAa3/EJIOB NPOrpaMMBbl, B KOTOPBIX MMEKOTCS I03U-
uuu, mposepsieMbie Ha OI'D, MO KOTOPBIM yYaIlIHECs UCIIBITHIBAIOT 3aTPyAHEHUS.

— 8 knacc:
«IlepBoHayanbHble XUMUUECKUE MOHSATHUS»: MPEANOIaraeT BiaJeHUe BaXKHEH-
IITUMU XUMUYECKUMHU MOHITUsAMHU (3afganus Ne 1, 6, 16).

41



«Baxueiiine ki1accel HeopraHuueckux BemecT» (3aganus Ne 8, 9, 10, 21).
«Ctpoenue aroma. Ilepumoamyeckass cucTeMa XHMHUYECKUX DJJIEMECHTOB
. U. MenneneeBa» (3ananue Ne 6).

— 8 u 9 knaccwl:

«XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XMUMHYECKUE CBOMCTBA CIIOKHBIX
BemecTB» (3amanus Ne 8, 9, 10, 21).

«Xumuueckue peakuuny (3aganus Ne 12, 13, 14, 17, 23).

«IIpaBuiia 6e30macHoO pabOTHI B MIKOJIBHOM Taboparopun. JlaboparopHas mo-
cyna u obopynoBaHue. Pasznenenue cmeceil u o4yucTka BemiecTB. lIpurorosieHue
pacTBOpoB. [IpobieMbl 6€30MacHOTO MCIOJIB30BAHUS BEIIECTB U XMMUYECKUX PEakK-
AN B MOBCEJHEBHOM XU3HH. XMMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIECH CPEAbl U €ro
noclyieicTBUs. YenoBeKk B MUpPE BEIIECTB, MaTEPUATIOB U XUMUYECKUX peakiui» (3a-
nanus Ne 1, 16).

«XUMHYECKOE 3arpsi3HEHNE OKPY KAIOIIEH Cpe/ibl U ero MmocieACcTBUs. YemoBek
B MHPE BEIIECTB, MATEPUAJIOB U XUMHUYECKUX peakuui» (3aganus Ne 16, 19).

«Pacuetnl» (3amanust Ne 19, 22).

— 9 knacc:
«Peaknnu nonnoro oomena» (3aganus Ne 12, 14, 17, 23).

[Tpu opraHu3zanuu U MPOBEIECHUHU PA3IUYHBIX THUIIOB YPOKOB II€JI€CO00PA3HO
MCI0JIb30BaTh UHTEPAKTUBHBIE METOJIbI 00YUYEHUS, I/1€ YUEHUKH aKTUBHO yYaCTBYIOT
B 00pa30BaTesIbHOM MpOIIEcCe: TEXHOJIOIHMH MPOOIEeMHOro 00y4eHUs U MEeToJa Mpo-
€KTOB, JIMYHOCTHO-OPHEHTHPOBAHHBIE TEXHOJIOTUH, IuddepeHumanus oO0ydeHus,
pelIeHe SKCIIEPUMEHTANIBHBIX 3aa4, METO/ KEHCOB U JIp.

Haunboiiee akTHBHO HCIIOIB30BATh TAKME METO/IbI O0yUEHHUS, KaK:

— METOJT MO3TOBOI'0 IITypMa (Hampumep, Npu BbIOOpE U3 OOJIBIIOT0 KOJIUYECT-
Ba BApMAHTOB OTBETOB 00JI€€ YJaUHOTO B KaUe€CTBE OCHOBAHMS JIJISl PA3IMYHBIX KJlac-
cuduKanuii, CTPyKTYpUpPOBaHUS MaTepHraia o XuMHH);

— METOJI TPEHUHT'OBBIX TEXHOJIOTUH (HApUMeEp, BKIIIOUEHHE CUCTEMBI 3aJlaHUul
JUISL OPTaHU3ALMN XMMUYECKOTO SKCIIEPUMEHTA, HAIIPABJICHHBIX HA Pa3BUTUE PA3HBIX
YMEHUHN U HABBIKOB, IPU MPOTHO3UPOBAHUH U IJIAHUPOBAHUM PEIICHUS IKCIIEPUMEH-
TaJbHBIX 33J1a4 ¥ (POPMYITHMPOBAHUU BBHIBOJIOB);

— TEXHOJIOTUU TpoOJieMHOTO 00yueHus (oOydaromuecss GOpMYIUPYIOT THIIO-
TE€3bl, JIE€JAI0T BBIBOJBI C MCIOJB30BAHUEM JIEAYKTHUBHBIX M MHIYKTHBHBIX YMO3aK-
JIOYCHUN);

— TEXHOJIOTUU PAa3HOYPOBHEBOro 0O0yueHHUs (Mpeajiaratb ydauuMmcs 3aJaHus
PENpPOIYKTUBHOIO, YACTHYHO-IIOUCKOBOI'0, MCCIEIOBATEIbCKOTO YPOBHS, B 3aBUCH-
MOCTH OT UX YPOBHS 3HaHUI U yMEHUN);

— TEXHOJIOTUU UTPOBOro oOyueHus (Hampumep, ucrosb3oBanue urp «Haiiau
JIMIIHEE. ..» WIN «3alojdHu MyCTOM KBaApaT U BHIYEPKHU HEHYKHOE» CIOCOOCTBYET
oOydeHHi0 0a30BbIM JOTHYECKUM JACHCTBUSM, YyYallUecs YCTaHABIMBAIOT CYIIECT-
BEHHBIN NIPU3HAK KJIACCU(PUKAINK, OCHOBAHUS IS 00OOIICHUS U CPABHEHUS );

— MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTUH, KOTOPHIE CIOCOOCTBYIOT
pPa3BUTHUIO TMO3HABATEJILHON CIIOCOOHOCTH OOYy4arolIUXCsl, YTO OOJIer4aeT MpoIecce
BOCIIPUSATHS U 3a[IOMUHAHUA UH(DOpMaLUK;
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— UCCJIEIOBATEIbCKUIM METOJ| (TOBBIIIAET YPOBEHb TEOPETUUYECKUX 3HAHUU,
MOTHUBHPYET yHallIUXCs K U3YUYECHUIO IPEIMETA);

— METOJ] KeMC-TEeXHOJOTUM (pa3BUBAET AHAIUTUYECKHUE, MPAKTUYECKUE, TBOP-
YeCKHe, KOMMYHUKATUBHBIC U COIlMAlIbHbIC HABBIKM, HABBIKM CaMOaHau3a U paboThl
B Ipymnre).

Tak, 111 NOBBIIIEHUSI PE3YJbTATUBHOCTU BBIMOJIHEHHS 3aJlaHUM, 1I0 KOTOPBIM
YYCHHUKHU HCTIBITHIBAIOT HAMOOJBIITUE 3aTPYIHEHUS, 1IeJIeCO00pa3HO UCIOIh30BaTh Ha
ypoKax paszIMYHOr0 PojJia MCCIEIOBAHUS: PEIICHHE KAaYeCTBEHHBIX XMUMHUYECKHUX 3a-
Ja4, MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, PEIICHHEe XUMHUYECKUX, HU3HUKO-XUMUYEC-
KUX ¥ XUMHUKO-TEXHOJIOTHYECKUX MPOOJIEM, MOUCKOBAs JAEATEIHLHOCTh U HAMKMCAHUE
pedepaToB, CaMOCTOSITEIHPHOE MPOTHO3MPOBAHUE W MOCIUPOBAHUE XUMHUYECKUX
MPOLIECCOB U PEaKLUid, MPOEKTHAsS ACSTEIbHOCTb.

C nenpro pa3BUTUS NPEAMETHBIX M METANPEAMETHBIX YMEHHU IO pasjeiiam
«XUMHUYECKUE peakum», « XUMHUYECKUE CBOMCTBA MPOCTBHIX M CIOKHBIX BELIECTBY,
«IIpaBusia 6e3onmacHOro OOpallleHHs] C BEIIECTBAMH. XHMHYECKOE 3arps3HEHUE OK-
pyXarolei cpelbl U €€ MOCHCACTBUSY MPU PEIICHUU KAYECTBEHHBIX XUMHYECKUX
WJIM DKCIIEPUMEHTANIBHBIX 33Ja4 ydamumcsa 8 U 9 Kiacca MOYKHO MpenjaraTh 3a1a-
HUSI, KOTOpBIE TPEOYIOT MpEeBAPUTEIHHON JOMAITHEN MOATOTOBKH. B X0/€ pemenus
TaKuX 3aJlad YYCHUKH MEPBOHAYAIBHO pabOTaIOT HAJl €€ TEOPETUUECKUM PEIICHUEM
C UCIIOJb30BaHUEM pPa3HOTO pojaa uHbopMaluu, BEIOUpas HanboJiee paloOHATbHBIN
IIyTh BBINOJHEHHUS 3KcniepuMmenTa. [locae mpoBeaeHust UCCiaeaoBaHus U IIaHUPOBa-
HUS CBOEU JEATENbHOCTU OHU OCYUIECTBIIAIOT MPOBEPKY MPEAINOIAracMoro peiieHus
’KCcHepUMEHTaNbHO. Ha nmocneaneM sramne — aHaIU3UPYIOT MOJIYyYEHHbBIE PE3YIbTaTh
U JIeNatoT BBIBOJIBI.

Hanpumep, B 9 knacce npu nsydyenun temsl «Koppo3us METaIoBy», TI€ Tpe-
OyeTcst He CTOJIBKO pPacCMOTPETh CaM MPOIECC KOPPO3UH, CKOJIBKO HU3YUUTh CIIOCO-
OBI 3alIUTHI OT HEE, YTOOBI ITU 3HAHUS MOXKHO OBLIO UCIOJIb30BATh B MPAKTUYECKOM
NeSTEIbHOCTH, YYEHUKAM MOKET OBbITh MPEJI0KEH MUHHU-TIPOCKT (B Ka4eCTBE J10-
MAaIlTHEro 3aJlaHusl) WM K€ OpraHu3allis MccleqoBaHus Ha ypoke. BHe 3aBucumo-
CTH OT UCTOJb3yeMoil (hOpMbI opranu3anuu paboTel y4YeHUKH, paboTtas ¢ uHpopma-
[[AEH, MPEeICTaBICHHON B Pa3HOM BHUJIE, U UCIIOIB3Ys pa3IuyHbIe pecypchl (JiuTepa-
TypHBIE UCTOYHUKH, JTA0OpaTOpHOE 000PYIOBAHME U XMMHUUYECKUE PEAKTUBBI), MIPU-
XOJAT K Pe3yJbTaTy: IOHUMAaHUE MPOLIECCa KOPPO3UHU, YMEHUE 3AIIUTUTh METAJIH-
YECKHE U3JEIUs OT Hee.

[Ipn opraHu3anuu HCCIENOBATENBCKOIO AKCIEPUMEHTA MOKHO HCIIOIb30BaTh
rpauuecKkue CXembl, OTPaKAIOIIME TOCIEIOBATEIBHOCTh BBIMOIHSAEMBIX OIBITOB.
OTH cXeMbl TIO3BOJISIIOT YYEHHKAM 00pa3HO M KOMIAKTHO MPOWJUTIOCTPUPOBATH I1EITb
U COCTaB IKCIIEpPUMEHTa, ChOPMHUPOBAThH TUTaH padoThl. [Ipu camocTosiTenbHOM CO-
CTaBJICHUM CXEM YYEHUKH OO0Yy4YaroTCs MIAaHUPOBATh U OPraHU30BBIBATH COOCTBEH-
HYIO [1I03HABATEJIbHYIO AESATEIbHOCTb.

bosbimHCeTBO 3anannil BapuantoB KM no xuMum HanpaBiieHbl HAa IIPOBEPKY
YMEHUSI NPUMEHATh TEOPETUUECKUE 3HAHUSA B KOHKPETHBIX CUTyalusx. Tak, Hampu-
Mep, PK3aMEHYEMBIE JTOJKHBI POJIEMOHCTPUPOBATh YMEHHS XapAKTEPHU30BaTh CBOM-
CTBa BEILECTBA HAa OCHOBE MX COCTaBa U CTPOCHHMS, CIIOCOOBI MOJYYEHHUS! BEIIECTB
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B JIaOOpaTOPHUH U B IPOMBIILIEHHOCTH, ONPEEISATh BO3MOKHOCTh MPOTEKAHUS peaK-
WA MEXY BEIIECTBAMHU, IPOrHO3UPOBATH BO3MOXKHBIE MTPOAYKThI PEAKIIUU C YUYETOM
ycioBult ee mporekanus. Ciie1oBaTelbHO, CUCTEMATHU3alUs U 0000IIEHUE N3YyUEHHO-
ro mMarTepuasa Mpy MOBTOPEHUM JOJDKHBI OBITh HAMpaBJICHb HAa Pa3BUTHE YMEHUU
BBIICNIATH TJIaBHOE, YCTAHABIMBATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY OTIENb-
HBIMU 3JIEMEHTAMU COJICP’KaHUS BO B3aUMOCBSI3U: CTPOCHUE — CBOMCTBA — MMOJTyYEHUE
BEILECTBA.

[Ipu opranuzanuy NMOBTOPEHUS COACPKAHUS TEM, Pa3eiioB PEKOMEHIYETCS
MCIIO0JIb30BaTh OTIOPHBIC CXEMBI.

[Ipu cucrematuzanuu OONBIINX 0O0BEMOB TEOPETHUUYECKOIO0 MaTepuaia MOMKHO
uCroJib3oBaTh npueM «Kmiactep» TEXHOJIOIMM KPUTUYECKOTO MBIILIEHUS, MO3BO-
JsoIUd rpaduuecku opOPMUTH CMBICIOBBIE €AMHUIIBI TEKCTA B BUIE CXEMBI.

CocTaBieHue «KJIacTepOB» — 3TO BBIJICJICHUE CMBICIOBBIX €AMHUI] TEKCTa U
ux rpaduyueckoe ohOpMIICHHE B OTIPEICTICHHOM MOPSIKE B BUE «Tpo3au». B mieHTpe
KJIacTepa MOMENIAETCS TJ1aBHOE MOHITUE TEMbI, BOKPYT — CMBICJIOBBIE €JUHULIbI, CO-
€AMHEHHbIC JIMHUSIMU C LIEHTPAJIbHBIM MOHATHEM, KOTOPBIE, B CBOIO OYEPEb, TOXKE
MOTYT OBITH CBSI3aHBI C JPYTUMU MOHATUAMHA. TakuM o0pa3oM, 00pazyeTcs «rpo3by.
[Tpu >TOM 1151 yyamuxcsl mpeacTaBiseTcs WHpopManus B ONPEIACICHHONW JIOTHYe-
CKOM MOCJIE0BATEIbHOCTH U B3aUMOCBSI3U CMBICJIIOBBIX €IUHHUII.

[Ipn cocraBiieHMH KJacTepa YYEHUK MpopadaThiBaeT Marepuan y4yeOHHKa,
aHAJM3UPYET, CTPYKTYpUPYeT U 0hOpPMIISIET ATOT Marepuai B rpaduyeckoM BHUJIE.
Busyanuzamust Tekcta JaeT BO3MOXKHOCTBH JieTde 3allOMHUTH OOJBIION 00BheM HH-
dopmanmu. Harnsinnoe oopmienre Marepuania JaeT BO3MOXKHOCTb OBICTPO U Kaye-
CTBEHHO aKTyaJIU3UPOBATHh MAaTepraj NPy MOBTOPECHUH.

[Ipn Kcnonb30BaHUU ATOTO MPUEMA MPOUCXOJUT HE TOJIBKO CHCTEMaTH3aIlUs
M3y4aeMoro mMaTepuaina, HO U €ro OCMBICIICHHE, YCTAaHOBJICHUE CBSI3€H MEXKIy MOHS-
tusMu. U ecniu pUYMHHO-CIIEICTBEHHBIC CBSI3W OBLIN yCTAaHOBIICHBI HEBEPHO, TO TIPH
JanbHEHIIen padoTe ¢ KJIaCTEPOM BHOCATCS IOMOJIHEHUS U UCTIPABIICHUS.

Hanpuwmep, knacrep no teMe «KHUCIOTb» B Kypce XUMHUU 8 Kjlacca MOKET BbI-
[ISIIETH CleayomuM odpasom (puc. 1).

5.2. PekomeHnaaluu OpraHu3auusam,
peaM3yIIIHM NPOrpaMMbl NPo(decCHOHAJBHOT0 Pa3BUTHS YUHTeJIei

C nenbto 3Qp(HeKTUBHOM MOATOTOBKH YYAIIUXCS K TOCYAapCTBEHHONW UTOTOBOM
arrectanuu no xumuu B (popme OI'D meroaumveckum ciay:xkdoam Cankt-Ilerep-
Oypra Heo0XoaAUMMO:

—IIpoBectu ananu3 pesyiabraroB OI'D 1Mo mnpeameTy, BBISIBUTH MMEIOIIUECS
poOJIEMHBIC TOYKH.

— IIpomomxuth paboTy MO MHPOPMHUPOBAHUIO TEJATOTOB 00 OOIIMX MPHHIIUAIIAX
noctpoenus KM OI'D no xumuu, 0 MOJAX0/1ax K OLIEHUBAHUIO OTMEIbHBIX 3a/IaHUM
¥ JK3aMEHAIMOHHOW Pa0OTHI B IIEJIOM, O CYIICCTBYIOIIUX MpoOeax M HeIopadoTKax
B TIOJITOTOBKE BBIMTYCKHUKOB 001II€00Pa30BaTEIbHBIX OPTaHU3AIHIA TT0 TIPEIMETY.
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— Opranu3oBaTh aJpPECHYI0 MOMOIIL 00pa30BATENbHBIM OpraHU3aIUsaM, MPO-
JEMOHCTPUPOBABIIUM HU3KHKE pe3ysbTarhl OI'D no npeameTy « XumMus».

— OpraHu3oBbIBaTh y4acTHe I€IaroroB B BeOMHaApax, CeMUHapax, macTep-
KJlaccax | T. 1. 1o Bompocam 3P dekTuBHON nmoAarotoBku k OI'D mis moimyueHus pe-
aJIbHON METOJIMYECKOU MMOMOIIH, B TOM YHUCIIE MO peaIn3allui XMMUYECKOrO MPaKTHU-
KyMa C YUYUTEISIMUA XUMHH, O0YyYarOIINECs] KOTOPBIX PETYISIPHO IEMOHCTPUPYIOT BbI-
COKYIO p€3yJIbTaTUBHOCTD CAYH 3K3aMEHOB 110 XUMHUH.

— B manel pabOThl METOAUYECKUX OOBEAMHEHUN YUYUTENEH XUMHUU C LENbIO
COBEPILIEHCTBOBAHMSI METOAMKH NPENOJABAHUS MIPEAMETA 110 aKTyaJIbHBIM BOIIPOCAM
XUMUU PEKOMEH0BATh BKIIOUYUTH TEMBbI:

® ananu3 pe3yiabraroB OI'D mo XUMuM, TAMUYHBIE OIIUOKHY;

® BOINPOCHI OpPraHu3alMi U MPOBEACHUs MOJAr0TOBKU oOydaronuxcs k OI'D u
I'BD3;

® nytu 3¢ (HEKTUBHOCTH TMpernogaBaHus npeamMera (mpuMeHeHrue 3G HeKTUBHBIX
METOJUK M TEXHOJOTHIN 00y4YeHUs);

® npoGieMHbIe pa3fensl B coaepkannu KM OI'9;

® ycnoJib3oBanue matepuanon caiita ®UIIN npu noaroroske k cnaue OI'D u
I'BO.

— Oka3bIBaTh COJAEUCTBUE ILIKOJIAaM B PeaIM3allMi COTPYIHUYECTBA C MIPOMBIIILI-
JICHHBIMU TPEANPUITUSIMUA U JTA00PATOPUIMH, B TOM YHUCIIE YEPE3 OPraHU3aIUI0 yua-
CTHSI 00YYAIOMUXCS B MEXKIPEIMETHBIX MCCIIEIOBATEIHCKAX PETHOHATLHBIX KOHKYP-
caxX, MyHUITUTIATBHBIX KOH()EPEHIIUIX MEXAUCITUTUTMHAPHOTO XapaKTepa.

MyHuIMnaJbHbIM OpraHaM ynpapJjieHusi 00pa3oBaHueM HeoOX0IUMO:

— IIpoaHanu3upoBath pe3ysbrarsl OI'D 2025 roga mo XMuMuM € LEJIBIO TPUHS-
TUS YNPABICHYECKUX PEUICHUH MO COBEPLICHCTBOBAHUIO MOATOTOBKH K TOCYAApCT-
BEHHOM (UTOrOBOI) aTTecTanuu B popme OI'9;

— OCYUIECTBJISATh KOHTPOJIb 3a BBIMOJHEHHEM 0O0pa30BaTENbHOW MPOrpaMMBbl,
OCOOEHHO €€ MPAKTUYECKON YacTH, OPUEHTHPYSICh Ha rOCYJapCTBEHHBIN 00pa3oBa-
TEJIBHBIM CTaHJIAPT OCHOBHOTO 00I1I1ero 00pa3oBaHus;

— OpraHu30BaTh pabOTy MO COBEPIICHCTBOBAHUIO MaTEPHUAIbHON 0a3bl MIKOJIb-
HBIX XUMUYECKUX JTa00paTOpuil 1 BKIIOUEHHUS KaXKI0T0 YUYCHHKA B MPOBEJICHUE pe-
JIBHOT'O DKCIIEPUMEHTA,

— IPOBOJUTH 0053aTENbHYIO0 MPOBEPKY T'OTOBHOCTH OOOPYJIOBAaHUS M PEAKTHU-
BOB, KOTOPBIE€ MPEIAratoTCsl y4aluMCcs TP BBIIOJHEHUU MPAKTHYECKOTO 3aJlaHUs
(peanibHOrO 3KcnepuMeHTa 3ananus Ne 23) B MyHKTax MPOBEJICHHS SK3aMeHa, YTO
JACT €AMHO00pa3ue HAOJII0AAEMbIX PE3yJIbTaTOB MPOBOJAUMBIX PEAKIUN U MO3BOJIUT
MPEeAMETHOM KOMHUCCHM 00JIe€ YETKO MOJIOMTH K MPOBEPKE MPAKTUUECKOTO 3aJaHUS.

5.3. PexomeHnxanum 1o oprasusauvu auddepeHunpoBanHoro o0yueHust
IIKOJbHUKOB € PAa3HbIM YPOBHEM NPEeAMETHOH MOATOTOBKHU

[Tpu opranuzanuu auddepeHTupoBaHHOTO 00YUSHHUS YUUTEISIM HEOOXO0IUMO
MPOBECTH CTAPTOBYIO IMATHOCTUKY U OMPEEIUTh YPOBEHb 3HAHUN KaXKJOTO YUCHH-
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ka. Yame Bcero 3To OyayT TP TPYNIBl OOYYAFOIIUXCS: C BRICOKUM YPOBHEM KauecT-
Ba 3HAHWH, CO CPEIHUM ypPOBHEM KadecTBa 3HAHWH, ¢ HU3KUM YPOBHEM KadecTBa
3HaHu# (Tadm. 20).

Tabnuya 20
Buabl 3aganuii npu opranuszanum auddepeHupoBaHHOro 00y4eHust
['pymma Buap! 3amanuit
o0y4Jaromuxcs [To crmoxHOCTH [To oOveMy [To xapaktepy
110 YPOBHIO 3a/1aHus, y4eOHOTO IIOMOILIU
KAueCTBa 3HAHWM | WHTEpecaM YUCHHKA MaTtepuana YYCHUKY
Bricokwuii [IpoGnemurbie 3ananust | BeimonHstoT oc- BeimonHs0T camocTos-
YPOBEHb MIPAKTUYECKOT0 U TEO- | HOBHBIE U JIOMOJI- | TE€JIbHO, IOMOIIb HE
PETUYECKOT0 XapakTepa | HUTEJbHBIC 331a- | TpeOyercs
WM MEXIPEIMETHBIE, | HUS, KOTOPbIE MO-
MPENONaraloT aHaliu3 | TyT ObITh TBOpYE-
YCIIOBHS 3aJaHUs CKHMHU, TIOBBI-
IIEHHOTO YPOBHS
Cpennuii PenmponykTuBHbIE 3a- BemosnssroT oc- PaGoratot camocTosi-
YPOBEHb JlaHus (Ha ONpEAeNIeH- | HOBHBIE U JOMOJ- | T€JIbHO, MOIYyYatoT KpaT-
HOE MPABUJIO) IPAKTU- | HUTENIbHBIC 33/1a- | KYIO HHCTPYKLHUIO OT
YECKOr0 U TEOPETUYE- | HUSL, QHAJIOTUYHBIC | YUUTENS. Y YUTENb BOC-
CKOI'0 XapakTepa Win OCHOBHOMY, OJJHO- | IIUTBIBAE€T CAMOCTOSITEIIb-
MEXKIIPEMETHBIE, UME- | TUITHBIE C HUM HOCTb y4aIluxcs, yBe-
IOT DJIEMEHTHI aHAJIN3a PEHHOCTh B CBOMX CHJIaX
Huszkui 3ananus Ha Bocnpous- | BeimonHsroT Tombk- | PaboTarot moa pykoBo-
YPOBEHb BEJICHUE, TECTOBBIE 3a- | KO OCHOBHBIE 33a- | JICTBOM YUHTENS WIN
JaHUS JTaHWS, Yallle BCEro | MOJIy4aroT NOAPOOHYIO
OJIHOTHITHBIE IJ1aH-NaMSTKY

[Tpu nposiBIeHnn UHTEpPECa U yCcreXa B OCBOCHUH YYEOHOT0 mpeaMeTa mpe/ia-

ratb 3aJlaHusl C MOCTETNCHHBIM YCJIOKHEHHEM IMPEAMETHOTO COAEpKaHUS U (POPMBI
ero npencrapienus. Co ciraboycrneBalonMMy y9eHUKaMU TIPOBOIUTE OTPabOTKy Oa-
30BBIX 3HAHUU, YMEHUW U HABBIKOB.

s ydyammxcsi ¢ HU3KMM YPOBHEM MOATOTOBKH PEKOMEHIYETCS COCTABICHUE
NOAPOOHBIX TJIAHOB U3YUYEHHUS] TEOPETUUECKOr0 MaTepHalia, BHITOJIHEHUE 3aJaHui Ha
MOBTOPEHUE 0a30BOr0 MaTepuaia Kypca XUMHH C MOCIEAYIOIUM CUCTEMAaTUYECKUM
M3YYEHHEM HOBOTO MaTepHaa.

Jlig 370l Tpynmnbl ydamuxcs Tpedyercs TiareiabHas padora no ¢gopmuposa-
HUIO OCHOBHBIX XMMUYECKUX MOHATHH. [IepBOHAYaIIbHO yYEHHMKaM ClleyeT mpejia-
raTh JJIs BBIIIOJIHEHUS MCbMEHHBIE 3a/1aHuUsl, B KOTOPBIX TPEOYEeTCsl OCYILECTBICHUE
0a30BbIX ACWCTBUN (HaNpUMEp, ONPEICIIUTh BAJIEHTHOCTh WM CTENEHb OKUCIICHUS,
ONPENEINUTh TUIl XUMHUYECKOW PpEaKLUH, TPYNIY CIOXHOIO BEIIECTBA, 3alUCaTh
ypaBHEHHUs peakiuu U T. 1.). [Ipu 3ToM 00s3aTeIbHO MPOroBapuUBaTh BHIIOJHEHHUE
JICCTBUI U OCHOBHBIX MPaBWII. 3aTeM HEOOXOIUMO OTpabaThIBaTh ITH MOHSITHS, UC-
MOJIb3YSl TECTOBBIC 3aJaHUS C KPATKUM OTBETOM, TpeOys 3amucu U 0OBSICHEHUS MpOo-
MEKYTOYHBIX JEHCTBUM.
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Baxxno Bu3yanu3upoBaTh XUMUYECKUE MPOLECCHI TPU MOMOIIY CXEM U PUCYH-
KoB. BHe 3aBHCcHMOCTH OT BbIOOpA SK3aMeHa HY>KHO 00pallaTh BHUMAHUE YUYalIuXcs
Ha HEJOIMYCTUMOCTh HEOPEKHOTO BBIMOIHEHUS 3aJaHUi. AKIIEHTUPOBATh BHUMAHHE
y4daluxcs Ha aKKypaTHOCTb MEPENHChIBAaHUS OTBETOB C YEPHOBUKA, YTOOBI H30€XKaTh
nporycka KodhPUIIMEHTOB B ypaBHEHUSX PEAKIIMA, UHACKCOB B (JopMyIiax, 3apsaoB
MOHOB WJIM CTENICHU OKUCIICHUS, €AUHUL] U3MEPEHHUS B 3a]1a4ax.

Yyammmcs co cpelHIM YPOBHEM MOATOTOBKH PEKOMEH]IyeTCs IpejiaraTh 3a-
JIaHWsI, HAIIpaBJICHHbIE HA OTPaOOTKY W MPUMEHEHWE 3HAHUI U yMEHMI B HOBOW CH-
Tyauuu, paboTy ¢ nuHpopmanme, mpeICcTaBICHHON B pa3nu4Hoi Gopme (cxema, Taod-
JWIa, PUCYHOK U Jp.). Bce BB 3a1aHnii JOKHBI OBITH HANpaBJCHBI HA MPUBEIE-
HUE B CHCTEMY OCHOBHBIX MOHSTHI XUMHUU U Pa3BUTHE OOIICYy4YeOHBIX YMEHUN U Ha-
BBIKOB (YCTAQHOBJICHHWE MPUYUHHO-CIEACTBEHHBIX CBS3€d MEXAY OTACITbHBIMU dJie-
MeHTaMu cojepkanus). Llerecoo6pa3Ho MCHONB30BaTh TEXHOJIOTHUIO COTPYIHUYECT-
Ba, KOTJIa YYEHUKH C 00JIee BBICOKUM YPOBHEM IMOJTOTOBKH IO MPEIMETY OKa3bIBAIOT
MOMOIIb U TIOJAJIEPHKKY CJIa00YCIIEBAIOIINM YUYEHUKAM.

[Tpu MOAroTOBKE K AK3aMEHY YUYEHHMKOB 3TOU IPYIIbl PEKOMEHAYETCS UCTIOIb-
30BaTh 3aJaHMsI, CIIOCOOCTBYIOIME CHCTEMAaTU3allMU TOJYYEHHBIX 3HAHWM, MyTeM
COCTaBJICHUSI CXEM, Ta0JINII, PUCYHKOB, KjacTepoB u mp. O0s3aTebHO HOPMHUPOBATH
YUTATEIbCKYI0 TPAMOTHOCTD, Mpeisiaras paboTaTh ¢ TEKCTaMH Pa3jMYHOTO YPOBHS
CII0KHOCTH. [Ipn 3TOM MOXHO MCIIOJIB30BATh OMIOPHBIE KOHCIIEKTHI, 3JIEMEHTHI HH(O-
rpaduxu.

Yyamumcsi co CpeTHUM YPOBHEM MOJATOTOBKH PEKOMEHIyeTCS aKTUBHO MpE-
JaraTh HECIIOKHBIE HMCCIEAOBATEIbCKUE 3aJaHMS, YTO KAYECTBEHHO YIYUIIUT pe-
3yNbTaThl PELICHUS MPAKTUKO-OPHUEHTUPOBAHHBIX 3aJaHMil. BakHO HCMONB30BaTh
3aJaHusl, B KOTOPBIX TpeOyeTcsl MocieA0BaTeIbHOE BBIMOJIHEHNE HECKOJIbKUX MBIC-
JUTENBbHBIX ONepanuii, 0COOEHHO HAa 3HAHUS U3 PA3HbIX PA3/IENIOB COJIEPKAHUS.

[Tpumep popmynupoBku 3aaaHus ais 9 kiacca:

Hanuwume ypasnenue peakyuu u oxapaxmepusytime €20 ¢ MOUYKU 3PEHUS U3-
BECMHBIX KNACCUDUKAYULI.

[Tpu paboTe ¢ yJamumucs ¢ BHICOKMM YPOBHEM KadecTBa 3HAHUNA HEOOXOJIUMO
oOpalath BHUMaHUE Ha 3a/1aHus], TPEOYIOIIME OT YJalluXcs KOMIUIEKCHOTO IIpUMeEHe-
HUS 3HAHUW U YMEHUN B HOBOU CUTyallu. JTO, HAIIPUMED, 3aJ]aHUsI C HECTAaHAAPTHOM
(bopMyIHPOBKOIA, TBOPUECKHE, UCCIEAOBATEILCKIE 3aJaHNs CO CBOOOTHBIM Pa3BEPHY-
TBIM OTBETOM, SKCIIEPUMEHTANbHbIC 3a1a4yi. PekoMeHayeTcs MpoBOAUTH OTPAOOTKY
peleHnii 3a1a4, BBIXOMANIMX 3a PaMKH (OPMATOB M MOJETCH, BCTPEUYAIOIINUXCS
B KUM OI'D, ynensis BHUMaHUE JIOTUKE PAcCYKJIEHUS U aHAJIN3Yy YCIJIOBUS 3aJaHus,
BHIOOPY MOCIIE0BATEILHOCTH JCHCTBUHN NIPU pPelIeHUH, OTpaboTKe 0(hopMIIeHHS OTBE-
Ta, B TOM YHCJI€ yKa3aHUE eMHUI] U3MEPEHUsT PU3NIECKUX BETUIMH.

Hawunbonee rppextrBHOM OyI€T TEXHOIOTUS «IIEPEBEPHYTOr0» 00yUCHHUS.

IIpu opranusanmumn audgdepeHuUPOBAHHOIO 00y4eHHUsl IKOJIbHUKOB C pas-
HBIM YPOBHEM IPEIMETHOM MMOJATOTOBKM PEKOMEHIyETCS:

— @opMHpoOBaTh U Pa3BUBAThb MHTEPEC K M3YUYCHHUIO XMMHUHU Ha DJIEKTUBHBIX
Kypcax, PAKTUKYMAaxX U IPYTUX BHEYPOUHBIX 3aHATHUSIX.
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—IIpu cocTaBieHMM TEMAaTUYECKOrO IUIAHUPOBAHUSI COOTHECTU CTPYKTYPY
nporpammsbl U Koaudukaropa OI'D no xumuu. B 9 kinacce BeiienuTh 00s13aTeIbHOE
BpEMsi Ha MOBTOPEHUE OCHOBHBIX MOHITHI XMMHH, HOMEHKJIATYPY HEOPraHMYECKUX
BEIIIECTB, YMEHUI COCTABIIATh YPAaBHEHUS XUMUYECKUX PEAKIMU, PeliaTh 3aJ1adu 10
YPABHEHHUSIM PEaKLIHM.

— JIJIsl MHTEepecyOIMNXCsl XUMUEH yYEeHUKOB OPraHu30BaTh JOMOJHUTEIbHbBIC
MPAKTUKYMbI [0 COBEPIICHCTBOBAHUIO MPAKTUYECKUX YMEHUU MO XUMHUU (HAOIIO-
JlaTh, pacliO3HaBaTh BEIIECTBA, UCCIIEIOBATh CBOMCTBA U IIp.).

— YepenoBath MHANBUIYAIbHYIO, IAPHYIO U TPYIIIOBYIO pabOTY C LIEJIbIO B3au-
MOOOYUYEHHUsI, OCO3HAHUS YUYAIIUMUCS CBOUX MPEAMETHBIX N€PUIIUTOB U MOUCKA ITy-
Tel ux JukBujganuu. Mcmonb30oBaTh MPUEMBI CAaMOMPOBEPKH U B3aUMONPOBEPKHU
C TIOCJIEIYIOIINM OOCYKJEHUEM Pe3yJIbTaTOB U paz300poM OIITHUOOK.

— 3HAKOMUTH YUaIIUXCS C KPUTEPUATILHOM CUCTEMOM OLIEHKH 3aJaHH.

— Ilpennararh yyeHukam paboTaTh ¢ 3aJlaHUSAMH, [MO3BOJISIOIIUMHU TOCIIEI0BA-
TEJIbHO M3YYHUTh KypC XMMHUHU, OTPa0OTaTh TEOPETUUECKUN MaTepuai, 3aTeM OcCylle-
CTBJISITH pa300p 3a7aHuii U3 OTKpeITOro 0anka OI'D U TeCTOBBIX 3a1aHHM.

— O0yuaTp yyamuxcsi paboTaTh C TECTOM, BBIIETSAS KIIFOUEBBIC CJIOBA M MOHS-
THS, Pa3BUBasl YATATEIHCKYIO TPAaMOTHOCTb. JJOOMBATHCS MOHUMAHHS YICHUKAMU TO-
r0, 4TO MPHU BBITIOJHEHUH JIFOOOTO 3a/1aHus TPeOyeTCs TIIAaTeIbHbIN aHalu3 yCIOBUS
3alaHusi, 00AyMbIBaHUE TUIaHA BBIMOJHEHUS 3aaHusl U BHIOOP aJeKBaTHOW MOCIIE0-
BATEJIBLHOCTH JICMCTBUMN.

— YYuTh IIAHUPOBAHUIO JEHCTBUN MPHU BBITIOJHEHUN 33aJIaHUN U (HOPMYITHUPO-
BaHUIO OTBETOB: MCIOJIb30BaTh U OTPaOATHIBATh MPHU BHITIOJIHEHUU 3aJlaHUN TTPUEMBI
BbIOOpa MPABWIJIBHOIO OTBETA: IMOCJEI0BATEIbHOE MCIOIb30BAHUE BCEX Ipejiarae-
MBIX OTBETOB C MOJPOOHBIM PACCYKJACHUEM U BHIOOPOM IMPaBHIBHBIX OTBETOB; (Pop-
MYJIMPOBaHUE MpaBUjia U HAXOXKJICHHUE 10 HEMY MPABWIBHBIX OTBETOB; UCKIIOUECHHE
HEeMpaBUJIbHBIX OTBETOB U Ip., COCTABJICHUE TJIaHa PEUICHUSI PACUETHON U DKCIEpH-
MEHTaJIbHOM 3a7a4u.

— Bectu nenenamnpasieHHy0 padoTy 1Mo oTpaboTKe 001eydeOHbIX HABBIKOB 110
paboTe ¢ pa3IMYHBIMU MUCTOYHUKAMH HH(POPMAIIMH, MO MPEACTaBICHUI0 MH(OpMa-
LMY B pa3HOM BHJIE.

AAMHHHCTpAanusAM KoJ ropoga Cankr-Ilerepoypra Heo6xoaumo:

— O0ecnieunTh CBOEBPEMEHHOE MPOXOKIECHUE BCEMHU YUYUTEISIMHU MOBBIIIEHUS
KBaJM(MKAIIMK, HATIPABICHHOE HAa YCTPAHEHUE MPEAMETHBIX U METOAUYECKUX Ae(u-
IIUTOB, Yepe3 00yueHne Ha KypcaxX MOBBIIICHHS KBAIM(UKAIINA U aKTHBHOE Y4acTHE
B METOJMYECKUX MEponpusaTuax, npoBoaumsix B Cankrt-IlerepOypre u apyrux pe-
IMOHaX.

— OpranuzoBaTh pabOTy METOJWYECKHX OOBEIMHEHHH BHYTPU YUPEKICHUS
C LIEJIbI0 MPO(PECCHOHANIBHOIO B3aUMOJEHCTBUS IO BOIPOCaM OOMEHA ONBITOM IIO
OpraHu3aluy 00y4eHHs ydaumxcs 9 KiaccoB C pa3HbIM YPOBHEM MTOJATOTOBKH.

— PaccMmoTpeTs BONpoc O BBIJEIEHNUHU JOMOIHUTEIbHBIX YaCOB B yU€OHOM I1j1a-
He (popmupyemas yacThb OOpa30BATEIbHBIM YUPEXKIECHUEM, BHEYpPOUHAs JEATElIb-
HOCTb) JJ1s1 (PaKyJIbTATUBHBIX 3aHIATUNA MO XUMUH.
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— Coznath ycioBUs IS MCIIOJIB30BaHUSI pecypcoB IHUGPOBON 00pa3oBaTelib-
HOM cpe/ibl OpraHu3aluu Ipyu 00yYeHUHN IIKOJIBHUKOB HA YPOKaX XUMHUH.

— Opranu3oBaTh BHYTPHUIIKOJBHBIA KOHTPOJIb IMPOXOXKIEHUS MPOTPaMMbl U
OoOy4eHHs XUMHH, B TOM YHCJIE TIPU opraHu3anuu 1udepeHnnpoBaHHOTO MOAX0/1a U
BBITIOJTHEHUHU NMPAKTUYECKOW YACTU MPOTPAMMBI.

— OpranuzoBaTh paboOTy MO KOMIIEKTOBAHHUIO IIKOJIBHBIX XUMUYECKHUX J1a00-
paTopuii 11 oOecreueHrs BKIIOUEHUS Y4Yalluxcs B MPOBEIACHUE PEATbHOIO KCIe-
pUMEHTA.

— O0ecreunTh y4acTUe IIKOJI B PA3JIMUHBIX JUATHOCTHYECKUX MPOIEAYpax.

Mertoauueckum cay:xxdam Cankr-IlerepOypra

— OpranuzoBaTh U IPOBECTU TEMATHYECKUE COBEIIAaHMs 10 pedysbraram OI'D
C IPUTJIALIEHUEM YICHOB MPEIMETHBIX KOMUCCUN 110 XUMUHU.

— B paitonax opranu3oBath paOOTy 0 UCIOJIb30BAHUIO MEJArOTUYECKUX TEX-
HOJIOTHM npu opranuzauuu AuddepeHupoBaHHOr0 00yUeHUs UIKOJIbHUKOB C pa3-
HbIM YpPOBHEM IMOATOTOBKHU, C OCOOCHHOCTSIMU 3J0POBbS U Pa3BUTHsS. BKIIOUHUTH
B oOyyarolue CeMHHAphl, TPAKTUKYMbI, MaCTE€P-KJIaCChl OMNBIT MEAAaroroB MO 3TUM
HaIlpaBJICHUSM.

— CBoeBpeMeHHO HHGOPMHUPOBATH IEIaroroB 00 M3BMEHEHUIX B COACPKAHUU 1
ctpykrype OI'D no mpeaMeTy, OpraHu30BaTh O3HAKOMIICHHE C JIEMOHCTPALMOHHBIM
BapuanTtoMm OI'D, koaudukaTopom u crierupuKanmen.

— Oprann3oBaTh UHAUBHIYyaJIbHOE KOHCYJIBTUPOBAHUE U 00YUYCHHE TI€1aroroB,
y KOTOpPBIX YYEHUKH BIIepBble OynyT cinaBath xumuu B (popmate OI'D wiu I'BD,
U NEAAroroB, YYEHUKH KOTOPBIX IMOKA3bIBAIOT HU3KHUE pe3yJibTarhl. Mcronb3oBaTh
OMBIT [1E€1arOroB, BKIIFOUEHHBIX B COCTAB IPEAMETHBIX KOMUCCHM.

— [IpoBOANTH MOHUTOPHUHT TOTOBHOCTH OOyuaromuxcs k ciaue OI'D u I'BD.

—IIpoBecT MeToAMYECKHE CEMHHApbl, BEOMHAPHI ISl YYUTENed XUMHUHU I10
BBISIBJICHHBIM TPYAHBIM TEMaM II0 UTOraM MPOBEACHUS TPEHHUPOBOYHBIX MEPOIPUS-
THM HA YPOBHE PETHUOHA.

—IlpoBecTn BeOMHAphl A y4yuTEIeM XUMHUU IO Pa3bsICHEHUIO KPUTEPUEB
oriennBaHus 3ananuii Ha OI'D u opopMIIeHUIO OTBETOB Ha DK3aMEHAX.

— Opranu3oBaTh pPEeTHOHANBHBIA MeToandeckuii mpoekt «LudpoBoit ypok-
npaktukyM “OI'D: paGorta Hajx ommMOKaMu™» — LUKI BUACOYPOKOB, MOATOTOBJIECH-
HBI YCIEIUHBIMM YYUTEISIMHU, YCIEIIHBIMU BBITYCKHUKAMHU IO PEUICHUIO 3aJaHMI
OI'D, coaepkalux COBETHI 10 MOATOTOBKE K 3K3aMEHY (aApecoBaH 00yYarolUMCH,
POJIUTENSAM, YUUTENSIM).

5.4. PexomeHnaanum 1o ApyruM HanpaBJeHUAM

Boiciiim y4eOHBIM 3aBeJIeHUSIM, MPOMBILIUICHHBIM NPEIIPUITUSIM U XUMHUYE-
CKUM J1a00paTopusiM OKa3aTh COJIEHCTBUE 00pa30BaTENIbHBIM OpPraHU3aIMsIM B MOBBI-
LIEHUM MOTHBALMM IIKOJIBHUKOB K MU3YYEHUIO XMMHUH 4YE€PE3 MPOBEIACHUE OJUMIIUA],
KOH(epeHIInii, KOHKYPCOB, IKCKYPCUH, MPAKTUKYMOB I10 BBITOJTHEHUIO KCIIEPUMEH-
TaJIbHBIX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3aIaHUM.

50



PekoMeHganuu 1Mo COBEpIICHCTBOBAHUIO MPEMOAaBaHMs YICOHBIX MPEIMETOB,
B TOM YHCJIE TI0 OpraHu3anuu JudQepeHInpOBaHHOTO 00YYEHHsI IKOJILHUKOB C pa3-
HBIMU yYPOBHSIMHU TIPEAMETHOHN TMOJTrOTOBKH, Pa3MEIIAIOTCsI Ha OTKPBITBIX TS OOIIETO
JOCTyTa UHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX MHTEpHET-pecypcax OMB (monsenom-
CTBEHHBIX y4pexk/eHuil). PekomeHnaium MoryT ObITh OIyOJMKOBAHBI B HEM3MEHHOM,
pacIIupeHHOM WA TIPeoOPa30BAHHOM B MTPE3CHTAIMOHHBIC MAaTEPHAIIBI BUJIC.

http://mon.gov.ru — odunmanbueiii caitt MunoOpuayku Poccuiickoit Denepa-

11K

http://obrnadzor.gov.ru — odunuanbabii caiit denepanbHON CIYKOBI 1O
HaJ30py B chepe 0Opa3oBaHUS U HAYKH;

http://fsu.edu.ru — odunuaneuelii caiit denepaabHOrO COBETa MO YUeOHUKAM;

http://wwwl.ege.edu.ru/ — oduuuanbHblii 1 HHPOPMALIMOHHBINA TOPTaN €1U-
HOT'O TOCYapCTBEHHOI'0 PK3aMEHa;

http://www.fipi.ru/ — DenepanbHbIii HHCTUTYT MEJArOTUUECKUX U3MEPEHUN;

https://vkvideo.ru/video-212454770_4562397997t=11s — Bebunap I['ocynap-
CTBEHHOTO OIO/PKETHOT'O YUPEXKIACHUS JOMOJIHUTEILHOIO mpodeccruonansHoro oopa-
3oBanus «CankTt-IleTepOyprckasi akajgemMusi MOCTAUILIOMHOTO TEIaroru4ecKoro 00-
pazoBanus» «toru I'NA 9. Xumusy;

https://vkvideo.ru/video-212454770_456240098?t=1h58mls — Bebunap ['o-
CYJapCTBEHHOTO OIO/DKETHOTO YUPEKIEHUS JOMOJHUTEIHHOTO MPOPECCHOHATBHOTO
obpazoBanust «Cankt-IleTepOypreckas akagemMusi MOCTAUIIIIOMHOTO TeIaroru4ecKoro
obpazoBanus» «Ocobernnoctu KM OI'D mo xumun B 2025 1.»;

https://www.spbcokoit.ru/gia#OGE — o0yuaromine pa3HOypOBHEBbIE POIUKU,
noarorosieHHbie pykoBoauressiMu [TIK I'MA-9 no xumum, as noaroroku k ['MA-9
0 XUMUH.










AHAAUTUYECKUI OTYET
NPEAMETHOW KOMUCCKU O PE3YABTATAX
FOCYAAPCTBEHHOW UTOTOBOW ATTECTALIMM
BbIMYCKHMKOB 9 KAACCOB
NO XUMUU
B 2025 MOAY B CAHKT-METEPBYPTE

TexHnyeckunn pepaxtop — M. M. Kyankosa
KomnelotepHas Bepctka — C. A. Mapkosa

MoanucaHo B nevats 05.12.2025. dopmar 60x90 1/16
fapHutypa Times, Arial. Yeaneu.a 3,19.
Tupaodk 100 k3. 3ak. 83/9

U3aaHo B TBY AMNO
«CaHKT-leTepbyprckmin LEHTP OLIEHKM KOYECTBA OBPA30BAHMS
N MHCPOPMALMOHHBIX TEXHOAOTUIN»

190068, CaHkr-lNetepbypr, BosHeceHckuin np., A. 34 auit. A
(812) 576-34-50
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