MeToanuyeckne peKOMEHIAIMH M0 COBEPIIEHCTBOBAHUIO
MpenoJaBaHusA y4eOHOro mpeamMera « XMMHUs» HA OCHOBE aHAJIHN3a
pe3yabTaToB OI'D — 2026 B KupoBckoii o01acTu

Cmupnosa Anacmacua Anopeegna,
yuumens xumuu KOI'OAY JIEH,
KOI'OAY AI10 « 1PO Kuposckoti oboracmuy

PA3JIEJI 1. XAPAKTEPUCTUKA YYHACTHHUKOB OI'D 110 XUMHUH

B KupoBckoii obOnactu ydeOHBI mpeameTr «Xumus» B ¢GopMe OCHOBHOTO
roCyIapCTBEHHOIO 3K3aMeHa Mo BbeIOOpYy B 2026 1. cmaBamu 1215 BBITYCKHHKOB,
oOyuaBmmxcs no nporpammam OOO, 4yto Ha 9 yyacTHUKOB MeHblie, yeM B 2025 r.
D10 cocraBuio 8,75 % ot obmiero koiaumdectBa ydyactHukoB IMMA B dopme OI'D.
CraTucTika MoATBepK1aeT CTaOMIbHBIN YPOBEHb HHTEPECA LIKOJIBHUKOB K IIPEMETY.
B03MOXHO, OTCYTCTBHE 3HAYUTENIbHBIX M3MEHEHHH B KOJIMYECTBE YYaCTHHUKOB
9K3aMEHA BBI3BAHO OMPEICIIEHHOW CIOKHOCTBIO TpEAMETa U MPHOPUTETaMU
BBITYCKHUKOB. Cpeau yyacTHUKOB OI'D 10 XMMHHU B TEKYILIEM y4€OHOM roay He ObLIO
00y4aromuxcsi ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI M OOYyYarommxcs Ha

JIOMY.

1.1. Koam4ecTBo! y4acTHHKOB YK3aMEHOB 110 yueOHOMY npeaMery (3a 3 roaa)

Tabnuya 1-1
IK3aMeH 2024 1. 2025 1. 2026 r.
% oT 00111€er0 yncia % oT 001I1eETO % oT 00111ETO
Yell. Yell. yell.
YY4aCTHUKOB YHUCJIa YYACTHUKOB YHUCJIa YYACTHUKOB
oro 1261 9,65 1224 8,75 1215 8,75

Cpenn yuactaukoB OI'D o xumuu 2026 r. B KupoBckoii o01acTi mpeodiaiaoT

neBymiku (71,28% oT yucna caaBaBIIMX SK3aMeH). B Tekymiem romy KOJUYeCTBO
IOHOIIIEH, CTaBaBIIMX dK3aMeH YMEHbIIIOCh (Ha 10 yenoseka, 0,61 %) mo cpaBHEHHIO
C OpeapLAYIIUM ToJ0M. AHanu3upys [aHHbBIE 32 IIOCIENHHE TPU TOJA, MOXKHO

IOBOPUTDH O COXpaHCHUUN HMGIOIHGﬁC?I TCHACHIINH.

1.2. CooTHolieHue IOHOIIEH U JeBylIeK, yuacTBywiux B OI'D (3a 3 rozga)

Tabauya 1-2
2024 1. 2025 r. 2026 r.
ITon % oT 00111€ETO % oT 00111IeETO % oT 0011er0 Yncia
YelL. 4elL. yell.
qucliia y‘IaCTHI/IKOB qucjia yT-IaCTHI/IKOB yqaCTHI/IKOB
Kenckuit 870 68,99 865 70,67 866 71,28
My»xcKoit 391 31,01 359 29,33 349 28,72

Cpeau KaTeropuii y4acTHHKOB 3K3aMeHa TuaupyroT yuamuecs COIL (73,34%),

IO CPAaBHCHHUIO C IIPOHIIJIBIM I'OJOM KOJIMYCCTBO YYACTHHKOB M3 I[ﬂHHOﬁ KaTCropuu

! KonuuecTBO yuacTHUKOB OCHOBHOTO NepHozia mposeaenns OI'D

1



yBenuuuinock Ha 1,78 % (15 denoBek); koiuuecTBO YywyacTHHUKOB wu3 OOII
yMeHbmiioch Ha 24 uenoBeka (1,95%), koinuecTBO 0OydYarolUMXCsl JUIEEB U
ruMHa3uil yBenuumioch Ha 3 denoBeka (0,42%), KOMMUECTBO YYACTHUKOB PK3aMeHa
MHBIX KAaTECTOPHH YMEHBIIMIOCH ¢ 5 uemoBek B 2025 romy mo 2 B 2026 (ua 0,25%).
Pacnipenenenne y4acTHHKOB IO THUIIAM OOpPa30BAaTENIbHBIX YUPEKIACHUI CBSI3aHO C
npeobnagaronm konundectBoM COILLL, mo cpaBHenuto ¢ apyrumu tunamu OO. B
TEKYIIEeM TOAY YMEHBIIUIACH JI0JI1 YYACTHUKOB HK3aMEHa, MPOXOAAIIuX 00ydyeHue B

COLLI n OOI.

1.3. KosauuectBo yuactHukoB OI'D no yued6HOMy npeMeTy 10 KaTeropusim

Tabauya 1-3

Ne 2024 1. 2025 . 2026 r.

n/n Yuacriuku OI'3 yeo. % yenl. % yeo. %

1. yuaniiecs JTUIeeB 1 TMMHA3Ul 263 20,86 | 288 | 23,53 | 291 | 23,95

2 yaamecst COLI ¢ YOI 356 | 29,08 @ 380 | 31,28
3. | yuanmmecs COII 916 72,64 | 520 | 42,48 | 511 | 42,06
4. | yuammecs OOIII 63 5,00 55 4,50 31 2,55

5 HHOE 19 1,50 5 0,41 2 0,16

PA3JAEJI 2. OCHOBHBIE PE3YJIBTATHBI OI'D 1O ITPEIMETY

2.1. Nunamuka pe3yibtaToB OI'D no xumun

Tabauya 2-1
TTostyummm oTMETKY 2024 1. 2025 . 2026 r.
yell. % qeJl. % yeJl. %
«2» 15 1,19 71 5,80 41 3,37
«3» 243 19,27 293 23,94 196 16,13
«4» 483 38,3 484 39,54 428 35,23
«5» 520 41,24 376 30,72 550 45,27
CpenHsis OTMETKa 419 3,95 4,22

2.2. Pe3yabTaThl 10 rPyNnaM y4acTHHKOB 3K3aMeHa ¢ Pa3JIuYHbIM YPOBHEM
NMOAroTOBKH ¢ y4éToM Tna OO0

Tabnuya 2-2

No Joas yuacTHuKOB (%), HOJlyYHBIIMX OTMETKY?
n/ | YVaactauxu OT'D «»u «5» 3», «d»u «5»
n «2» «3» «» «S» (xauecTBO (YpoBeHb

oOyueHusi) | OOYYEHHOCTH)
1. | nmuuees 1,07 3,74 28,34 66,84 95,19 98,93
2. | TUMHAa3Ui 0,96 | 14,42 30,77 53,85 84,62 99,04
3. | COUI ¢ YUOIT 3,42 | 16,32 37,63 42,63 80,26 96,58
4. | Ccold 4,89 | 19,96 36,79 38,36 75,15 95,11
5. | OOl 25,81 38,71 35,48 74,19 100
6. | mHOE

2 Vka3eiBaercs J0JIA 06yqa}0mnxc;{ oT 06III€FO YHrcCiia Y4aCTHHUKOB 10 IPESAMETY
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2.3. Pesyabtarsl OI'D mo ATE pernona

Tabauya 2-3
Bcero «2» «3» «4» «5»
Ne ATE y4acT
n/m yell. % yeJl. % Yell. % YeJl. %
HHUKOB

1 | ApGaxckuit
MYHHIIHITATEHBINA 2 2 100,00
OKpyT

2 | AdanacbeBckuii
MYHUITUATTATbHBIN 10 2 20,00 4 40,00 4 40,00
OKpyT

3 | benoxonymmueuit | g 3 | 3750 | 5 | 6250
paiioH

4 | Boropoackuii
MYHHIIUITATbHBINA 1 1 100,00
OKpyT

5 | Bepxnekamckuii
MYHHIIHITATEHBINA 9 1 11,11 3 33,33 3 33,33 2 22,22
OKpyT

6 | Bepxommxemcxn | 5 2 | 6667 | 1 | 3333
i palion

7| Barckononsnexn | g 4 |2105| 7 | 3684 | 8 | 42,11
i paiion

8 | JapoBckoii paiion 7 1 14,29 2 28,57 3 42,86 1 14,29
9 | 3yeBckwuii palion 9 1 11,11 2 22,22 6 66,67

10 | Kuknypckwuii
MYHHIIUTATBHBINA 5 4 80,00 1 20,00
OKpyT

11| Kumsmescxuid 16 4 |2500| 5 | 31,25 | 7 | 43,75
paiioH

12 | Kuposo-Henewnii | 3 3 |2308| 6 | 4615 | 4 | 3077
paiioH

13 | Korenpriracicnii 4 1 [2500| 1 | 2500 | 2 | 50,00
paiioH

14 | Kymencruit 25 1 400 | 2 | 800 | 4 | 1600 | 18 | 72,00
paiioH

15 | JleOsokckui
MYHHIIUTIATBHBINA 1 1 100,00
OKpyT

16 | Jly3ckwuit
MYHHIIHITATEHBIHA 11 11 100,00
OKpyT

17" | ManMenkeknif 39 4 | 1026 | 16 | 41,03 | 19 | 4872
paiioH

18 | MypamuHcKuit
MYHHIIHITATEHBIHA 16 2 12,50 5 31,25 5 31,25 4 25,00
OKpyT

19 | Haropckwuii paiion 5 1 20,00 4 80,00

20 | Hemckuii
MYHHIIUTTATbHBINA 5 2 40,00 1 20,00 2 40,00
OKpyT




Bcero

«2»

«3»

«dy

«5»

Ne
n/n ATE yaact Yell. % Yell. % Yell. % Yell. %
HUKOB

21 | Homuwexwit 20 1 5,00 3 |1500| 8 | 40,00 | 8 | 40,00
paiion

22 | Omyrrunckui 26 1 385 | 6 |2308| 12 | 4615 | 7 | 26,92
paiion

23 | OnapuHCKHii
MYHUITUATIATbHBIN 1 1 100,00
OKpyT

24 | OpuueBcKui
MYHUIUIATBHBIN 28 2 7,14 9 32,14 13 46,43 4 14,29
OKpyT

25 | Opnosckuii 11 2 |1818| 5 | 4545 | 4 | 3636
paiion

26 | ITwxaackuit
MYHHIIAITATEHBINA 6 1 16,67 1 16,67 4 66,67
OKpyT

27 HO“ILOCI/IHOBCKI/II/I 7 9 2857 5 71.43
paiion

28 | CeunHckuit
MYHHIIUITATbHBINA 4 2 50,00 1 25,00 1 25,00
OKpyT

29 | Cnoboncxoii 16 3 1875 | 1 | 625 | 5 | 31,25 | 7 | 4375
paiion

30 | CoBerckuii paiioH 10 1 10,00 2 20,00 7 70,00

31 | CyHckuii paiion 4 2 50,00 2 50,00

32| Tynunckuii 2 1 | 5000 | 1 | 50,00
paiion

33 | YuuHCcKkui
MYHHIIAITATEHBINA 1 1 100,00
OKpyT

34 | Vpxymckuit
o 22 1 4,55 4 18,18 12 54,55 5 22,73
paiion

35 | Hlabammscxuii 7 3 | 4286 | 2 | 2857 | 2 | 2857
paiion

36 | FOpoanckuii 8 1 | 1250 | 3 | 3750 | 4 | 50,00
paiion

37 | SApanckwuii paiton 24 2 8,33 8 33,33 14 58,33

38T Barewne | 5q 1 3,23 10 | 3226 | 20 | 64,52
TlomxsHBL

9T Kuposo- | gg 2 233 | 18 | 2093 | 37 | 43,02 | 29 | 33,72
Yenenk

40 | r. KorenbHuu 18 2 11,11 5 27,78 2 11,11 9 50,00

41 | r. Cnoboxackoi 32 2 6,25 6 18,75 14 43,75 10 31,25

42 | r. Kupos 640 19 2,97 96 15,00 | 221 34,53 304 47.50

43 |3ATO . 3 1 | 3333 | 2 | 6667
[IepBomarickuii




2.4, Beigesienue nepeuns OO, npoaeMOHCTPUPOBABIINX HanboJ1ee

BBICOKHE pe3yabTaThl OI'D no npeamery’
Buioupaemca om 5 0o 15% om obwezo uucna OO 6 cybwexkme Poccuiickou @edepayuu, 8
KOMOpbIX:

o Oona yuyacmuuxose OI'D, nonyuuewux ommemxu «4» u «5», umeem maxcumanvHhovle
3HaueHus (no cpasuenuto ¢ opyeumu OO0 cybovexma Poccutickot @edepayuu);

o ooan yyacmuukos OI'D, noayuuswiux Heyo061emeoOPUMENIbHYI0 OMMEMKY, UMeem
MUHUMATIbHBlE 3HaYeHus (no cpasuenuto ¢ opyeumu OO cybvexma Poccuiickou
denepanyn).

Tabauya 2-4
Tons Jlonst y4acTHUKOB, o5 y4acTHUKOB,
No « MOTYYUBIINX MOJIYYUBIITUX OTMETKU
- Hasanue OO YHACTHUKOB, -y erien «dy 1 «5» 3», «d» u «5»
n/m TTOTYYUBIITUX
(ka4uecTBO (ypoBeHb
OTMETKY «2»
o0OyueHus) 00y4eHHOCTH)
p | KOTOBY Clllnrr 100,00 100,00
KyMmeHsb1
2 KOI'obYy ”.HI/IHGI/I T. 100,00 100,00
Manmbka
3 KOI'OBY CIlI ¢ YUOII r. 90,00 100,00
SIpancka
4 MKOY rumnasus r. 100,00 100,00
Bsarckue [Tosstabl
Bsarckun
5 MHOTOTIPOMUIBHBIN JIUTIEH 100,00 100,00
r. Barckue IonsiHbl
6 MBOY COII Ne 6 1. 91,67 100,00
Kuposo-Yenenka
MBOY
7 MHOTOMPOGUIBHBIN JTHIIEH 100,00 100,00
r. Kuposo-Uenenka
8 MKOY COII Ne 7 r. 76,92 100,00
Cnob6oackoro
9 MBOY COII ¢ YHUOIT Ne 92,36 100,00
9 r. Kupona
10 MBOY COII Ne 11 r. 78,57 100,00
Kuposa
11 MOAY "Jluneit Ne 21" 1. 100,00 100,00
Kuposa
12 MBOY COIII Ne 25 T. 93,75 100,00
Kuposa
13 MOAY JINuTex Ne 28 r. 100,00 100,00
Kuposa
14 MBOY COIII Ne 30 r. 100,00 100,00
Kuposa
15 MOAY COII ¢ YUOIT Ne 96,67 100,00
37 r. Kuposa

8 PCKOMGH,Z[yeTCSI MIPOBOAWTH aHAJIN3 B CJIy4dae, €CJIN KOJIUYECTBO YUaCTHUKOB B 5TOM 9]0} A0CTATOYHOC JIA MOJTYUCHUA

CTAaTUCTUYCCKU JOCTOBCPHBIX PE3YJIbTATOB 1JId CPABHCHUA
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Tons Jlonst y4acTHUKOB, Jlons1 y4acTHUKOB,
No ACTHIKOB MTOJTYYIHUBIIIUX MOJTYYUBIITUX OTMETKU
I /;1 Hazsanne OO I}I/;)IHYLH/IBHII/D’( OTMETKH «4» U «5» «3», «d» 1 «5»
OTMETKY 2% (ka4uecTBO (ypoBeHb
00yJeHus) 00y4EHHOCTH)

16 g{liggfacom Nedor. 100,00 100,00
17 %ﬁggaFHMHamﬁ Ne 46 . 100,00 100,00
18 MBOY COUI ¢ YUOII Ne 100,00 100,00

47 ropona Kuposa
19 MBOY COII Ne 56 87.50 100,00

roposia Kuposa
20 MBO}’ Coll ¢ YHUOII 81,25 100,00

No 61" ropona Kupona
21 | KOI'OAY JIEH 100,00 100,00

2.5. Bpbigesnenue nepeunst OO, npo1eMOHCTPUPOBABIINX HU3KHE

pesyabtarsl OI'D mo npeamery

Buioupaemca om 5 0o 15% om obwezo uucna OO 6 cybowexkme Poccuiickou @edepayuu, 8
KOMOPbIX:

o O0oaa yuacmuukog Ol 3, nonayuuemux ommemxy «2», umeen MaKCUManbHole 3HAYEHUA (N0
cpasnenuto ¢ opyeumu OO0 cyovexkma Poccutickoii @edepayuu);
o Oona ywacmuukos OI'D, nonyyuewiux ommemku «4» u «5», umeem munumanvHovle
3Hauenus (no cpasnenutro ¢ opyeumu OO0 cybvexma Poccutickoii @edepayuu).
Tabnuya 2-5
JloJig y4aCTHUKOB, Hloxs
Hous MTOJTYYUBIIUX ggi;gﬁﬁ?;;
Ne m/m Hazsanue OO YHACTHUKOB, OTMCTKH OTMETKH «3»,
MTOJTYYIHUBIIIAX «@» u «5» 4 5
OTMETKY «2» (kauecTBO <Ey1>)>01/113§H:
0byenn) 00y4E€HHOCTH)
1 KOT'OBY CIII r.Mypaiu 16,67 41,67 83,33
9 MBOY rumuazus Ne 2 r.
Kuposo-Yenenka 10,00 40,00 90,00
3 MBOY COII Ne 2 ropona
Kuposa 11,76 52,94 88,24
4 MOAY COII ¢ YUOIT
Nel0 r. Kuposa 15,79 52,63 84,21
5 MBOY "COLII Ne 57"
ropoga Kuposa 10,53 63,16 89,47




2.6. BBIBO/IBI o xapakrtepe pe3yiabTaToB OI'D no xumuu B 2026 r.

Cpennuit 6amn no xumun B Kuposckoit obnactu B 2026 rogy no 5-6amibHoi
IIKaJIe TOBBICKJICS 10 cpaBHeHuIo ¢ 2025 1. (B 2025 r. — 3,95) u cocraBun 4,22.

C orMmeTko# «5» caanu 3x3aMeH 550 yJaCTHUKOB, Ha OTMETKY «4» BBITIOJIHUIIU
3ajaHus 428 ydacTHUKa, ¢ OTMETKOU «3» chanu 3k3ameH 196 yuyacthuka OI'D mo
xumud, 41 genosek B 2026 roay (3,37%) He crpaBWINCH C 33JJaHUSIMUA U TIOTYYUIIU
OTMETKY «2». B 2025 romy He cripaBmiich ¢ 3aganusvu 71 genosek (5,8%).

[TomoXUTENPHOW TEHICHIIUCH SIBISICTCS YBEJIMUYCHUE [IOJIM BBITYCKHHUKOB,
TOJIYYHMBIINX HEYIOBICTBOPUTENIBbHYIO OIICHKY (Ha 30 denoBek, (2,43%) MeHbllle, YeM
B 2025 r.). [Ipu 3TOM HaOIIOMaETCS YMEHBIICHHUE T0JU ydacTHUKOB OI'D 1o xumuw,
nosyauBIIuX «4» u «3» (Ha 4,31 % u Ha 7,81 %, COOTBETCTBEHHO) U YBEJIMYEHUE HA
174 ygacTHUKOB, MOTy4YHBIIHX «5» (14,55%).

HaunOombmee KOIMYeCTBO, CAABABIIMX JK3aMCH II0 XHMHHM, HaOIIOmacTcs B
r. KupoBe (640 wuein.), HamMeHbIee KOIU4eCcTBO B boropoackom, JleOspkckoMm,
OmnapuHCKOM, YHHHCKOM MYHUITUIIATBHBIX OKpyrax (rmo 1 gen.). Bonbme Bcero pons
YYaCTHUKOB, TIOJIYYHUBIINX OLEHKY «5» MpH 001eM KojaudecTBe yuacTHUKOB OI'D 1o
xumuu Oonee 10, u3 Kyménckoro paitona, JIy3cKOro MYyHUIIMITAJIBHOTO OKpYTa,
SApanckoro paniona u r. Barckue llonsHbr. Jloyisi y4yacTHHMKOB, MOJYYHMBIIMX Ha
9K3aMEHE OTMETKY «2», 00JIbliie Bcero B CBEUNHCKOM MYHHUITUTIATIBHOM OKpyTe (50%)
u Cnobonckom parione (18,75 %). Haubonee xauecTBEHHBIE PE3yIbTAThI MTOKA3AIH
YYACTHUKHU U3 MyHUIIMNAIBHBIX 00pa3oBaHuii: T. Kupos, u3 640 yuactaukos 33,5 % —
«», 47,5 % — «5», r. KupoBo-Uenenk, n3 86 yuactaukoB 43 % — «4», 34 % — «5», T.
Bsrckue [Tonsubl, u3 31 yuactHuka 32 % — «4», 64,5 % — «5», MalIMbDKCKUN paiioH
(r. Manmbik), n3 39 y4acTHUKOB TIPU OTCYTCTBUH pabOT C OTMETKOM «2» 41 % — «4»,
49 % — «5», Kyménckuii paiion (nrt Kyménst) u3 25 ygactHukoB 16 % — «4», 72 % —
«5», OMyTHUHCKUH paiioH (T. OMYTHUHCK), U3 26 ydyacTHUKOB 46 % — «4», 27 % —
«5», Spanckmii paiion (r. fpanck), u3 24 ydactHHKOB 33 % — «4», 58 % — «5»,
Ypxxymckuit paiioH (T. Ypxym), u3 22 yqacTHUKOB 54,5 % — «4», 23 % — «5».

Haubomnbias 10Jisi, MOJYYUBIIUX OTMETKY «4» M «5» (MOKa3zaTesb KayecTBa
oOyueHus) y yuamuxcs mneeB ¥ rumaasuit (95,19% u 84,62% coOTBETCTBEHHO), IPH
ATOM OHH TOKa3aJI¥ HAMMEHBIITNI TPOIIEHT HEYIO0BIETBOPUTENIBbHBIX 0TMETOK (1,07%
u 0,96% B mopsiake nmepeunciaeHus). Ydammecs COII u OOIIl noka3anu ypoBeHb
kadectBa oOyuenus 80,26% u 74,19% coorBetcTBeHHO, Y y4ammxcs COILL ¢ YUOII
roKasaTelsb kauecTBa o0ydenus — 75,15%.

HaunGosnbiee KOJWYECTBO  HEYIOBJICTBOPHUTEIBHBIX OTMETOK  TOJYYHIIH
yaarnuecs COLI ¢ YUOII (4,89%) u yuamuecss COI (3,42 %).

Takum obpazom, B 2026 rony yuyactHUKE OI'D 1o XMMHUU BBITYCKHUKH JIMIIEEB
u ruMHa3uii B KupoBckoi o0Oiactu 3a mocieAHHe TPH TOJa TMOKa3adH JTyUIIHii
PE3yNbTAT | 1O Ka4eCTBY 00y4YeHUs, U 110 YpoBHIO 00yueHHOCTH (98,93% y nuiieeB u
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99,04 % vy rumnuazuii). Tem He MeHee OCTAa€TCsi HEPEMIEHHBIM BOMPOC C
HEJOCTATOYHBIMU pe3yibTaTaMy BblnoaHeHus: OI'D no xumun B otaenbHbIXx ATE u no
oTaeIbHBIM 3aganusaM KMMos.

JloMUHHpYIOLIEW MPUYMHON MOSIBIECHUS HU3KUX PE3YJIbTATOB Yy YYACTHHUKOB
OI'D mo xwmmum 2026 1. sBASETCSd HU3KUH YPOBEHb MPOGECCHOHATHHOTO
CaMOOIIPENICIICHU Yy IIKOJBbHUKOB, HemocTaTouHO pa3BUTHIM HSMOLMOHAIBHBIN
UHTEJUIEKT, MPEANOIararo i c(hopMUPOBAHHOCTH caMOpEryJupoBaHusl,
BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJCHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSIM U
OPOSABISATH THUOKOCTh, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEW MOTHUBAIIUH,
BKJIFOYAIOIIEH CTpEMJICHME K JOCTHKEHUIO MENHM U YCIEXy, ONTHMU3M,
MHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXO/Is1 U3 CBOMX BO3MOKHOCTEH.

Pa3aen 3. AHAJIU3 PE3YJBTATOB BBIIIOJITHEHUSA 3AJAHUA KUM

3.1. Kparkas xapakrepuctuka KM no yueonomy npeamery B 2026 roay

Copepxxanue KHNM OI'D omnpenensercas Ha OCHOBE  (penepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIapTa OCHOBHOTO OOIIEro 0Opa3oBaHUS
(manee — OI'OC).

KNMs1 OI'D no xumuu B 2026 roay mo cTpykType He oTmmyanuch oT KIIMos
npoiuwioro roga. Pa6ora cocrosiia u3 nqByx yacreid. Yacts 1 comepskana 19 3aganmuii c
KpPaTKUM OTBETOM, MTO/IPA3yMEBAIOIIUX CAMOCTOSTEILHOE (POPMYIUPOBAHUE U 3AMKCH
OTBETa B BHJIC YKMCJIA WM MOCJIEN0BATEILHOCTH U]p, U3 HUX 14 3amanuii 6a30BOTO
YPOBHS CJI0KHOCTH, NIPY ATOM MPABUIIBLHBIN OTBET MPEANoJiaraeT BEIOOp ABYX U3 MSATH
MPEAJIOKEHHBIX BaPUAHTOB, U OJHO U3 33JaHUil ¢ HE()UKCUPOBAHHBIM KOJIUYECTBOM
BbIOOpA, U 5 3a/laHUl MOBBIIIEHHOTO YPOBHS CJIOXHOCTH, MPEACTABISIOIINE COOOM
3aJ]aHdsl Ha COOTHECEHHWE BOIpOca C OJHMM W3 4 BapuaHTOB oOTBeTa. Yacth 2
comepkana 4 3amaHus BBICOKOTO YPOBHS CJOXKHOCTH: 3 3aJaHusl 9TOM YacTu
MO/Ipa3yMeBaId 3alUCh Pa3BEPHYTOro OTBETA, 1 3a7aHue ATOM YacTu mpeanosaraio
BBITIOJIHEHUE PEATbHOTO XUMHUYECKOTO OJKCIepUMEHTa H  O(QOpMJICHHE €ro
pe3yabTaroB. CojaeprkaHue 3aJaHuid pa3paboTaHO MO OCHOBHBIM T€MaM Kypca XUMUH,
00BEIUHEHHBIM B CEMb COJIEPKATEIbHBIX OJIOKOB:

Tabauya 3-1

[IpoueHT MakCUManbHOTO
MIepBUYHOTO Oana 3a

MaxkcuMallbHBIN 3aJlaHns JaHHOr'O BUIA
KonunuectBo .
Ne Hazpanue paznena N MEPBUYHBIH JIEATENBHOCTHA OT
3alaHui
Oaimn MaKCHUMAaJILHOTO

NEPBUYHOrO Oasuia 3a BCIO
pabory, paBHoro 38




1 | IlepBoHauadbHBIC XUMHYECCKUE 3 4 10,5
MMOHATUS
2 | [lepponuueckuii 3aKOH U
Ilepuoanueckas cucrema 3 4 10,5
XHUMHYECKHX dj1eMeHToB [[. 1.
MenneneeBa. CTpoeHre aTOMOB
3 | CtpoeHue BemiecTna 1 1 2,6
4 | BaxHeiiue npeacTaBUTENN
HEOPTraHUYECKHUX BEIIECTB. 5 13 34,2
HemeTtannel 1 X coeIMHCHHS.
MeTanisl ¥ UX COeTUHEHHS
5 | Xumuueckue peakimmn 6 9 23,7
6 | XuMus B OKpY’KaroIIas cpenia 2 3 79
7 | Pacuétsl 2 4 10,5
Htoro 23 38 100
3.2. Anaau3 BpInojiHenus 3aganuii KUMos OI'D B 2026 roay
Tabauya 3-2
e Cpen- IIpouent BBITOJTHEHUA® 3aaHMS B
3 YpoBeHb HUHI cyonexTe Poccuiickoii @enepannn B
3a1a- IIpoBepsieMble AIEMEHTHI
IS B CoepKarus / YMCHHS CJIIO)KHOCTH | IIPOLIEHT IpyNMnax y4acTHUKOB K3aMEHa,
KUM 3aaHuA BI)IHOJ'I; IMOJIYYUMBIINX OTMCTKY
HCHUS «2» «3» «4» «5»
Baanenue cucremoii
XHMHYeCKHX 3HAHUI U yMeHue
NMPUMEHATH CHCTEMY
XHMHUYeCKHX 3HAHUM, KOTOpas
BKITIOYACT BaXKHCHIIINIEC
XHUMUYCCKHUE TTOHITHUS:
XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U
CIIOKHOE BEILECTBO,
OJIHOPOJIHAsI U HEOJHOPOAHAS
CMECh, IPEICIBLHO JAOMYCTUMAs
py | <ouuentpauns (IJAK), kopposus | g 7539 | 31,71 | 51,53 72,20 89,64

METaJUIOB, CILJIABBI;
YMeHHe HHTEeIPUPOBATH
XUMUYECKHE 3HAHUSA CO
3HAHUSAMH JPYTUX Y4eOHBIX
IIPEAMETOB;

BJIa/ICHHE OCHOBAMH
XHMHUYECKON IPAMOTHOCTH,
BKJIIOYAIOLIEH: YMEHUE
MIPaBUJIBHO MCIOJIb30BaTh
U3Y4YEHHBIC BEIIECTBA U
MaTepHualbl, B TOM YHCIIE
MHUHepaJIbHbIE YI00peHus,

4 N 0
Brrancnsgercst mo ¢opmyne p = — 100%, rme N — cymma mepBHYHBIX 0aJIOB, NMOJNyYEHHBIX BCEMH YYaCTHHUKAMH

rpynnsl 3a BBIIOJHCHME 3aJlaHUsA, N — KOJIMYECTBO YYAaCTHHKOB B IpyIIie, M — MaKCHMaJIbHBIN HGpBI/I‘IHHﬁ Oamr 3a
3aJlaHucC.




3az1a-
HUSA B
KM

TIpoBepsiemble 3J1€MEHTHI
coJepKaHus / yMEHUs

YpoBeHs
CIIO)KHOCTH
3aJjaHus

Cpen-
HUH
HPOLEHT
BBIINOJI-
HeHus*

[IpOLEHT BBITIOIHEHHUS® 3aJaHUs B
cyowsekTe Poccniickoii Denepannu B
rpynmnax y4acTHUKOB dK3aMEHa,
MOJTYYUBIIIHX OTMETKY

«2» «3» «4» «5»

METAJIJIBI ¥ CTUIABHI, IPOTYKTHI
nepepaboTKu MPUPOIHBIX
HCTOYHHKOB YTJIEBOJIOPOJIOB
(yruist, mpupoIHOTO Ta3a, HeTH)
B OBITY, CEICKOM XO35HCTBE, HA
MIPOU3BOJICTBE U TIOHUMAaHHE
3HAUCHUS )KUPOB, OCIIKOB,
YIJIEBOJIOB JJIsi OpraHu3Ma
4eJI0BEKa; yMEHUE
MIPOrHO3UPOBATH BIHUSIHUE
BEIIIECTB U XUMHUYECKHIX
MPOLIECCOB HAa OPTaHU3M
YeJI0BEeKa U OKPYKAIOIIYIO

MPUPOJIHYIO Cpesy

B2

YMeHne o0bACHATDH CBI3b
MOJIOKEHHS DJIEMEHTA B
[Iepnoanueckoii cucreme ¢
YHCJIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHS aTOMOB XUMHUYECKHX
3JIEMEHTOB (COCTaB M 3apsij
sapa, oo1ee Yrcio
3JICKTPOHOB), pacupeIeIcHueM
JIEKTPOHOB I10 SHEPTETUICCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX
MIEPHUOIOB, KNS ¥ KAJIBIIHS,
yMeHHe UCNO0JIb30BaTh MOJIEIH
JU1s1 OOBSICHEHUSI CTPOCHUS
ATOMOB U MOJIEKYII

92,59

60,98 | 82,14 1 92,29 | 98,91

B3

IIpeacrasiienue o
[IEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX AJIEMEHTOB
(panuyc aToma,
AIEKTPOOTPHUIATEIHHOCTB ),
IIPOCTBIX U CIIOKHBIX BEIIECTB
OT IIOJIOKEHHUSI JIEMEHTOB B
[Tepuoamnueckoii cucreme (B
MaJbIX NepHOoJaxX U TJIaBHBIX
HOArpyNIax) U 3JIEKTPOHHOTO
CTPOEHHMSI aTOMa

72,18

46,34 | 56,63 66,36 | 84,18

B4

YMmenue onpeneasitb
BAJICHTHOCTH U CTCIICHb
OKHCJIEHHUS] XUMHYECKHUX
JJIEMEHTOB, 3aps] HOHA

86,58

41,46 | 6454 87,97 | 96,73

B5

YMmenue onpeneasitb BUJ
XI/IMI/I‘—IGCKOﬁ CBA3H U TUII
KPUCTAJUIMYECKOU CTPYKTYPHI B
COCIMHCHUAX

90,37

34,15 | 78,06 | 90,89 | 98,55

10




3az1a-
HUSA B
KM

TIpoBepsiemble 3J1€MEHTHI
coJepKaHus / yMEHUs

YpoBeHs
CIIO)KHOCTH
3aJjaHus

Cpen-
HUH
HPOLEHT
BBIINOJI-
HeHus*

[IpOLEHT BBITIOIHEHHUS® 3aJaHUs B
cyowsekTe Poccniickoii Denepannu B
rpynmnax y4acTHUKOB dK3aMEHa,
MOJTYYUBIIIHX OTMETKY

«2» «3» «4» «5»

B6

Ilpeacrasiienue o
NEePUOANYECKON 3aBUCHUMOCTH
CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(pamuyc aToma,
AIEKTPOOTPHUIIATEIHHOCTb ),
IIPOCTBIX U CJIOKHBIX BEIIECTB
OT I10JIOKEHHUSI SJIEMEHTOB B
[Tepuonnueckoii cucreme (B
MaJIbIX TIEpUOJax U IIIaBHBIX
NOJArpyMMax) v 3JeKTPOHHOTO
CTPOECHHS aTOMa;

yMeHHe 00bSICHAITH CBSI3b
II0JIO’KEHUS DJIEMEHTA B
[Tepuoanueckoii cucreme ¢
YHCIIOBBIMH XapaKTePUCTHKAMHU
CTPOEHHS aTOMOB XUMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj
aapa, o0liee Yucio
AJIEKTPOHOB), pacIpeIeIeHUEM
3JIEKTPOHOB 10 YHEPTETUUECKUM
YPOBHSIM aTOMOB TI€PBBIX TPEX
MEPUOOB, KaJTUs M KaJIbIIHS

85,19

17,07 | 61,22 87,85 | 96,73

B7

YMeHue ki1accu(puuupoBaTh
HEOpPraHUYECKHE BELIECTBA

88,64

31,71 70,41 | 91,12 97,45

B8

YMeHHE XapaKTepH30BaTh
(pusuyeckue U XUMHYECKHE
CBOICTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, BOJOPO/I,
rpadur, aMas, KpEMHUH, a30T,
docdop, cepa, XJI0p, HATPUI,
KaJInii, MarHui, KaJbI[Hi,
ATIOMHUHUM, Kele30); CIOKHBIX
BEIIIECTB, B TOM YHUCJIC UX
BOJIHBIX PacTBOPOB (BOJA,
aMMUaK, XJIOPOBOJIOPO/I,
CEPOBOIOPOJI, OKCUBI U
TUAPOKCHIBI MeTauioB I-11A
rpymi, amomuaus, meau(ll),
nuHkKa, sxene3a(ll u l1); okcunp
HemertayuioB: yriepoga(ll u V),
kpemuus(1V), azora u
dochopa(lll u V), cepsi(lV u
V1), cepuucras, cepHas,
a30THCTast, a30THasA, pochopHas,
yroJIbHAS, KpEMHHUEBAs KUCIIOTa
Y UX COJIN)

70,86

4,88 | 32,14 1 68,46 | 91,45

B9

YmMmenue XapaKkTepu3oBaThb
(l)I/I3I/I‘IeCKI/Ie H XUMHYECKHUE

81,15

29,27 | 54,08 | 80,61 | 95,09

11




3az1a-
HUSA B
KM

TIpoBepsiemble 3J1€MEHTHI
coJepKaHus / yMEHUs

YpoBeHs
CIIO)KHOCTH
3aJjaHus

Cpen-
HUH
HPOLEHT
BBIINOJI-
HeHus*

[IpOLEHT BBITIOIHEHHUS® 3aJaHUs B
cyowsekTe Poccniickoii Denepannu B
rpynmnax y4acTHUKOB dK3aMEHa,

TMOJIYYMBIINUX OTMCTKY

«2»

«3»

«4»

«5»

CBOICTBA MPOCTHIX BEIECTB
(xucnopon, 030H, BOJOPO/I,
rpadur, anmas, KpeMHUH, a30T,
docdop, cepa, XJI0p, HATPUH,
KaJInii, MarHui, KaJbIHii,
ATIOMHUHUM, KeJ1e30); CIOKHBIX
BEIIIECTB, B TOM YHUCJIC UX
BOJIHBIX PacTBOPOB (BOAA,
aMMUaK, XJIOPOBOJIOPO/I,
CEPOBOIOPOJI, OKCUIBI U
ruapokcuab MmetawioB I-11A
rpymn, amomunus, meau(ll),
uuHka, xxenesa(ll u 1l); okcuast
Hemetauios: yriepoaa(ll u 1V),
kpemuus(1V), asora u
docdopa(lll u V), cepsi(lV n
V1), cepuucras, cepHas,
azoTucras, azoTHas, hochopHas,
yroJIbHAs, KpEMHHUEBAs KUCIIOTa
U UX COJIN); MPOTHO3UPOBAThH U
XapaKTepU30BaTh CBOWCTBA
BEIIECTB B 3aBUCUMOCTH OT UX
COCTaBa U CTPOCHHSI,
MPUMEHEHNE BEIIECTB B
3aBHCHUMOCTH OT MX CBOMCTB,
BO3MOXXHOCTh MPOTEKAHU
XUMHUYECKHX TIPEBPAIICHUIN B
pa3IMYHBIX YCIOBHIX

B10

YMeHHe XapaKTepu30BaTh
(pu3uyeckne 1 XUMHYECKHE
CBOICTBA, IPOTHO3UPOBATH U
XapaKTepu30BaTh CBOWCTBA
BEIIECTB B 3aBUCUMOCTH OT UX
COCTaBa M CTPOCHMSI,
IMPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOJCTB,
BO3MOXHOCTD ITPOTCKAHUA
XUMHYECKHX IPEBpAIECHUN B
Pa3JIMYHEBIX YCIIOBUAX

65,51

9,76

27,81

58,64

88,45

Bl1l

Ymenune knaccupuuupoBaTh
XUMHUYCCKUEC PCAKITUHN

63,62

7,32

36,22

59,11

81,09

B12

Hanu4yue npakTu4eckux
HABBIKOB IINTAHUPOBAHUA U
OCYLIECTBJICHHUS CJIEAYIOIINX
XUMHYECCKHUX IKCIIEPUMEHTOB:
U3y4YEHUE U ONMCaHUE
(U3UYECKUX CBOMCTB BEIIECTB;
O3HaKOMJICHHE C (PU3NYECKHUMHU

71,28

15,85

36,22

67,99

90,45

12




3az1a-
HUSA B
KM

TIpoBepsiemble 3J1€MEHTHI
coJepKaHus / yMEHUs

YpoBeHs
CIIO)KHOCTH
3aJjaHus

Cpen-
HUH
HPOLEHT
BBIINOJI-
HeHus*

[IpOLEHT BBITIOIHEHHUS® 3aJaHUs B
cyowsekTe Poccniickoii Denepannu B
rpynmnax y4acTHUKOB dK3aMEHa,

TMOJIYYMBIINUX OTMCTKY

«2»

«3»

«4»

«5»

U XUMHYECKUMHU SIBIICHHUSIMU;
OIIBITHI, WUTIOCTPUPYIOILHE
IPU3HAKU IPOTEKAHUS
XUMHUYECKHUX peaKuii

B13

Bianenune cucremoii
XUMHYEeCKUX 3HAHUI 1 yMeHHne
NPUMEHSITh CUCTEMY
XUMHYEeCKHX 3HAHMIA, KOTOpast
BKJIFOUACT TEOPHIO
ANEKTPOIUTUICCKON
JICCOLIMAIINT

75,88

9,76

34,18

75,23

96,18

B14

YMeHue cOCTaBJIAThH
MOJICKYJISIPHBIC ¥ HOHHBIE
ypaBHEHHMsI peaKiuii (B TOM
YHClie) peakliuii HOHHOTO
obMeHa

79,84

12,20

44,90

81,54

96,00

B15

Baanenue cucremoii
XHMHUYECKHX 3HAHUH U yMEeHHue
NMPUMEHATH CHCTEMY
XHMHMYECKHUX 3HAHMI, KOTOpast
BKJTIOYACT BaYKHEHUIITHE
XUMHYECKHE TTOHATHA:
OKHCJIUTEILHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUH,
OKHCJIUTENL U BOCCTAHOBUTEIID,
YMEHUE ONPEEIATh OKUCITUTEND
1 BOCCTAHOBUTEIIH

92,26

31,71

80,10

94,86

99,09

B16

Baanenue / 3HaHME OCHOB:
Oe3omacHoi paboThI ¢
XUMHUYECKHMH BEIECTBAMH,
XAMHUYECKOW MOCYA0N 1
71abopaTOPHBIM 000PYIOBaHUEM;
IpaBuJ 6€30M1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU,
UCTIOJTb3YEMBIMU B
MOBCEIHEBHOM JKU3HH, MTPABHII
MOBE/ICHNUS B LIEJSIX COepEeKEHUS
3JI0pOBbSI U OKpY>KaroIien
MIPUPOJTHOM CpeIbl; TOHUMAaHUe
Bpeza (ONacHOCTH) BO3AEHCTBUS
Ha JKUBBIC OPTAHU3MBI
oTnpeeIEHHBIX BEIIECTB;
CIocoO0B yMEHbILIEHUS 1
MPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICHCTBUS,

HAJMYHe NPAKTHYECKUX
HABBIKOB IUIAHUPOBAHUSI U
OCYILeCTBJICHHS CJIeYIOIIMX

49,88

19,51

20,41

46,26

65,45

13




3az1a-
HUSA B
KM

TIpoBepsiemble 3J1€MEHTHI
coJepKaHus / yMEHUs

YpoBeHs
CIIO)KHOCTH
3aJjaHus

Cpen-
HUH
HPOLEHT
BBIINOJI-
HeHus*

[IpOLEHT BBITIOIHEHHUS® 3aJaHUs B
cyowsekTe Poccniickoii Denepannu B
rpynmnax y4acTHUKOB dK3aMEHa,

TMOJIYYMBIINUX OTMCTKY

«2»

«3»

«4»

«5»

XHMHUYECKHUX IKCIIEPUMEHTOB:
H3y4eHHUE CIIOCOOOB pa3CIICHUS
cMecel

B17

Hanuumne mpakTuyeckux
HABBIKOB IJIAHUPOBAHUS H
OCYIIeCTBJIEHHS CJIeyIOIMX
XHMHYECKHX IKCIIEPUMEHTOB:
MPUMEHEHHUE UHAUKATOPOB
(JTakMyca, METUJIOpaHKa U
dbeHondTanenHa) s
OTIpeNIeNIeHNs XapaKTepa Cpe.Ibl
B PAcTBOPAx KUCJIOT U ILEI0YeH;
XUMHUYECKHE IKCIICPUMCHTEI,
WLTIOCTPUPYIOIIHE TPU3HAKU
peaKkIuii FOHHOTO OOMEHa;
KaueCTBEHHbBIE PEAKIIH Ha
MPHUCYTCTBYIOIINE B BOJTHBIX
pacTBOpax MOHBI: XJIOPU-,
OpomuI-, HOaUI-, CYIbdart-,
docdar-, kapboHaT-, CHIIUKAT-
AQHUOHBI, TUAPOKCHI-HOHBI,
KaTHOHBI aMMOHHSI, MATHHUSI,
KaJIBIUsl, ATFOMUHUS,
xeneza(2+) u xeneza(3+),
Meu(2+), MHKa

72,51

10,98

34,18

67,99

94,27

B18

Biagenune ocHOBaMH
XMMHYeCKOH TPAMOTHOCTH,
BKJIIOYAOIIEH : HAINYKE OTbITa
paboTHI C pa3IMYHBIMU
UCTOYHHKAaMU UH()OpMAIUH 110
XUMUH (HayyHas ¥ HAy4HO-
HOMYJIsIpHAs JINTepaTypa,
CJIOBapH, CIIpaBOYHUKH,
MHTEPHET-PECYPCHI); YMEHHE
UHTETPUPOBATh XUMHUYECKHE
3HaHUS CO 3HAHUSMU JAPYTHX
y4eOHBIX MPEIMETOB;
OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO
Y MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJH0 XMMHUYECKOTO
3JIEeMEHTa B COEIMHEHUH

81,73

19,51

53,57

82,94

95,45

B19

IIpencrasienus o
3aKOHOMEPHOCTSIX U
NI03HABAaCMOCTH SIBIICHUH
MPUPOABL, IOHUMAHUE
00BEKTUBHOIN 3HAYUMOCTH
OCHOB XMMHYECKOH HAYKH KakK
00J1aCTH COBPEMEHHOTO

72,67

7,32

34,69

72,20

91,45

14




3az1a-
HUSA B
KM

TIpoBepsiemble 3J1€MEHTHI
coJepKaHus / yMEHUs

YpoBeHs
CIIO)KHOCTH
3aJjaHus

Cpen-
HUH
HPOLEHT
BBIINOJI-
HeHus*

[IpOLEHT BBITIOIHEHHUS® 3aJaHUs B
cyowsekTe Poccniickoii Denepannu B
rpynmnax y4acTHUKOB dK3aMEHa,

TMOJIYYMBIINUX OTMCTKY

«2»

«3»

«4»

«5»

€CTEeCTBO3HAHUS, KOMIIOHEHTA
o01el KyJabTyphl B
IIPAaKTUYECKOU NEeATEIbHOCTH
YeJlIoBeKa B YCIOBUSX
COBPEMEHHOT'0 00IIeCTBa;
MOHMMAaHHE MECTa XUMHUH CPEaU
JPYTUX €CTECTBEHHBIX HAYK;
BJIa/IeHHe OCHOBAMH
XMMHYeCKOH rPpaMOTHOCTH,
BKJIIOYaKONIed yMEHUE
00BEKTUBHO OLICHUBATh
UH(OPMAIIKIO O BEIIECTBAX, UX
NPEBPALICHHUSIX U TPAKTHYECKOM
MPUMEHEHUU U YMEHUE
UCIIOJIb30BaTh €€ I PELICHUs
yueOHO-TT03HABATEIbHBIX 33/1a4;
yMeHHe TIPECTaBIATh
pe3yNIbTaThl SKCIIEPUMEHTA B
¢dbopme BBIBOJIOB, I0KA3aTEILCTB,
rpauKOB U TAOJIHI] ¥ BBISBIISITH
OIMITUPUYECKUE 3aKOHOMEPHOCTH

Cl

YMeHue cOCTaBJIAThH
MOJIEKYJISIPHbIE 1 HOHHBIE
YPABHEHUSA peaKUuii, B TOM
YHCJIC OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI

74,07

6,50

41,50

71,11

93,03

C2

YMeHHe coOCTaBJIAThH
MOJIEKYJISIDHbIE U HOHHBbIE
YPABHEHHS PeaKIuii, B TOM
qHCclie: peakinii HOHHOTO
oOMeHa, OKUCIIUTENILHO-
BOCCTaHOBUTENBHBIX PEAKIUi;
WUTIOCTPUPYIOLIUX XUMHAYECKUE
CBOICTBA U3yYEHHBIX
KJIACCOB/TPYIII HEOPTaHUUECKHUX
BEIIIECTB, MOATBEPIKIAIOIINX
FGHGTI/I‘-IGCKy}O B3aMOCBS3b
MEXy HUMH

64,83

6,50

22,96

57,94

89,45

C3

YMenne BLIYHCIAATE /
NMPOBOAUTH PACYETHI MAaCCOBOM
JIOJIA BEIIIECTBA B pacTBOpPE; MO
YpaBHEHUSAM XUMUUYECKHUX
peaKIfii HAXOAUTh KOJIMYECTBO
BeIllecTBa, 00BEM U Maccy
PEareHTOB WX MPOTYKTOB
peakuuu

56,41

2,44

12,07

40,42

88,67

C4
K1

Hann4yue npakTu4eckux
HABBIKOB IVIAHMPOBAHUSA U

59,42

2,44

28,06

49,88

82,27

15




3az1a-
HUSA B
KM

C4
K2

TIpoBepsiemble 3J1€MEHTHI
coJepKaHus / yMEHUs

OCYILeCTBJICHHS CJIeYIOIIMX
XHMHYECKHX IKCIIePUMEHTOB:
IIPOrHO3UPOBATh U
XapaKTepu30BaTh CBOWCTBA
BELIECTB B 3aBUCUMOCTHU OT UX
COCTaBa U CTPOCHHS,
IIPUMEHEHHE BELIECTB B
3aBHCHUMOCTH OT UX CBOICTB,
BO3MO>KHOCTb IIPOTEKAHUS
XUMHUYECKHX MPEeBpaIleHU B
Pa3IUYHbBIX YCIOBUSX;
UCCJIEIOBAHHE U OTHCaHUE
CBOMCTB HEOPTaHUYECKHUX
BEIIECTB PA3IUYHbBIX KJIACCOB;
M3y4YECHUE B3aUMOJICHCTBUSA
KHUCIIOT C METaJllIaMH, OKCUAAMHU
METAJIJIOB, PACTBOPUMBIMU U
HEPAaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU;
MOJIy4YeHUE HEPACTBOPUMBIX
OCHOBAaHUU; IPUMEHEHUE
WHIUKATOPOB (JJaKMyca,
METHIJIOPAH)Ka U
benondranenna) nis
OTpesieNIeHUs] XapakTepa CpeJibl
B PACTBOPAX KUCJOT U ILEN0YEH;
BBITECHEHUE OJTHOTO METajlla
JPYTHM U3 pacTBOpa COJIH;
uccienoBaHre aM(oTEepHbIX
CBOMCTB I'MAPOKCUIIOB
AIIOMHUHUSA U LINHKA,
XUMHYECKHE IKCIIEPUMEHTHI,
WUTIOCTPUPYIOLINE TPU3HAKH
IIPOTEKaHUs PEAKINI HOHHOTO
00MeHa; KayeCTBEHHbIE PEaKLIUU
Ha MPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax MOHBI: XJIOpUA-,
OpoMuI-, HOUI-, CYIbdart-,
docdat-, kapOoHaT-, CHIINKAT-
AQHUOHBI, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHS, MarHus,
KaJIbIuUsl, aIFOMUHUSA,
xeneza(2+) u xeneza(3+),
Meau(2+), IUHKa;

YMeHHe NpPeACTABJIATH
pe3yNbTaThl SKCIIEPUMEHTA B
(dopme BBIBOJIOB, 10KA3aTENbCTB,
rpauKOB U TaOJIHI] ¥ BBISIBIISITH

YpoBeHs
CIIO)KHOCTH
3aJjaHus

Cpen- [IpOLEHT BBITIOIHEHHUS® 3aJaHUs B
HUM cyowsekTe Poccniickoii Denepannu B
MPOIICHT rpynmnax y4acTHUKOB dK3aMEHa,
BBITOJI- MOJTYYUBIIIHX OTMETKY
Henus’ «2» «3» «» «5»
73,47 1 12,20 | 50,17 | 65,19 | 92,79
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Cpen- [IpOLEHT BBITIOIHEHHUS® 3aJaHUs B

Ne N
YpoBeHs HHM cyowsekTe Poccniickoii Denepannu B
3aja- TIpoBepsiemble 3J1€MEHTHI
CIIO)KHOCTH | TIPOIIEHT rpyInax y4aCTHUKOB 3K3aMEHa,
HUS B coJiepkaHus / yMeHUS
KUM 3a1aHUs BBITIOJN- MOJIYYHUBIINX OTMETKY
Henus’ «2» «3» «» «S»
OMIIUPUYECKHUE
3aKOHOMEPHOCTH;

BJIa/IeHHe/3HAHHE OCHOB:
OCHOBHBIMH METO/IaMU
HAy4YHOTO I103HAaHUS
(HabiroieHHe, U3MEPEHHE,
AKCIEPUMEHT, MOJIEIIUPOBAHUE)
IIPYU U3YYCHHUH BEUIECTB U
XUMHUYECKHX SBJICHHI, YMCHHE
chopmynupoBaTh IpodIeMy 1
MPEIIOKUTH MYTH €€ PEIICHHUS;
Oe3omacHoi paboThI ¢
XUMHUYECKHMH BEIECTBAMH,
XUMHUYECKON OCYI0H U
1a00paTOPHBIM 000PYIOBaHHUEM;
paBHJIaMy OE€301aCHOTO
oOpalieHus ¢ BEIEeCTBAMH,
UCIIOJIb3YEMBIMU B
MMOBCEAHECBHOM KH3HU,
MpaBUJIaMU TIOBEJICHUS B IEJISAX
cOepexxeHUsl 310pOBbs U
OKpYKarolleu IpUpOIHOU
CpeJibl; IOHUMaHKEe Bpeaa
(omacHOCTH) BO3/I€UCTBUS HA
JKUBBIC OpPTraHU3MBbI
OIPECIEHHBIX BEIIECTB,
CrocoO0B yMEHbILIEHUS U
MPEIOTBPAIICHHS UX BPEIHOTO
BO3JICUCTBUS

3.2.1. BoisiBj1eHMe CJIOKHBIX 1151 yyacTHukoB OID 3apnannii KUM B 2026 roay

[To yuebHOMY mpenmeTy «XuMUs» BCE 3aJaHus, KpoMe OJHOro (3amanue 16) B
Kuposckoii o6sactu BeinosiHeHbl Ha 50 % u 6onee. [IpoueHT BhINOMHEHUS 3aAaHUM
yacta 1 cocraBui ot 49,88 % mo 92,59 %; vactu 2 — ot 56,42 % no 74,07 %, 4uto
MPEBBIIIAET JaHHbIE TOKa3aTenu mpouutoro 2025 r.

Cnoxuble s yuactTHukoB OI'D 3agaHusi mepBoil rpymmbl (MakCUMaiabHO |
6ayn) yactu 1 B 2026 rony:

No 16, mpaBusia 6e3omacHoi pabOThl B HIKOJLHOM JabopaTopuu (BiaaeHue /
3HaHWE OCHOB: Oe30macHOM paboThl C XMMHUYECKUMHU BEIIECTBAMHU, XUMHUUYECKOM
MoCyIol W J1abopaTOpHBIM 00OPYAOBaHUEM; MPaBWI OE30MACHOTO OOpalIeHUsT C
BEIIIECTBAMH, MCIIOJIb3yEeMBbIMH B MMOBCEIHEBHON KU3HU, TIPABWII MTOBEJICHUS B TEISAX
cOepexeHus 370pOBbS M OKPYXKAIOIICH Cpenbl; MOHWMaHWEe Bpena (OMacHOCTH)
BO3JICHCTBHS HA KUBBIE OPTAaHU3MBI ONPECIEHHBIX BEIIECTB; CIOCOOOB YMEHBIIICHUS
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U TPEeAOTBPAICHUS UX BPEAHOTO BO3JEHUCTBUS; HAMYUE NMPAKTUUYECKUX HABHIKOB
IUIAHUPOBAHUS W OCYIIECTBJICHHUS CHEAYIOIIMX XHUMHYECKUX OKCIIEPHUMEHTOB:
U3y4eHHEe CIocoO0B pasneneHust cMeceit) CpenHuil nmporeHT BeinoHeHus — 49,88 %
(3TO K€ 3aJjaHue BBI3BAJIO 3aTPy/HEHHUE MpU BbINoJHEHUU B 2025 romy u cpemaHuid
MIPOIICHT BBITOJIHEHUs cocTaBmi 39,38 %).

Ne 11, xnaccuduxarms xumudeckux peakuuid CpenHuid 0ajul BBIMOTHEHUS —
63,62 % (B 2025 . — 77,78 %).

W3 3amanmii BTOpOM rpymnmbl (MakcuMmanbHO 2 Oayuta) yactd 1 HamOosee
cl0HBIM B 2026 rony oka3zainoch 3aganue 10:

NelO, ymeHue xapaktepuszoBaTh (PHU3MYECKHUE W XUMUYECKHUE CBOMCTBA,
IPOTrHO3UPOBATh U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOCHHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXKHOCTH
MPOTEKaHUs XUMHUYECKUX MPEBpPAIICHUA B pa3IMYHBIX ycloBUiIX (65,51%
BbINOHUBIIKX). B 2025 romy cpeaHuil TPOLIEHT BBIMOJHEHUS ATOTO 3aJaHus
coctasisu1 60,95%.

K YCIICITHO BBIITOJIHCHHBIM 3a/IaHUAM B 2026 rogy CicayCeTr OTHCCTHU:

Ne 2, yMeHue OOBSCHATH CBSI3b TOJIOKEHHSI JJIEMEHTA B MEPUOJIMYECKON
CHUCTEME C YUCIIOBBIMU XapAKTEPUCTUKAMHU CTPOEHUSI AaTOMOB XMMUYECKUX SJIEMEHTOB
(cocTaB u 3apsij sipa, 00IIee YUCIO 3JIEKTPOHOB), PACIPEACICHUEM AJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAO0B, KA U KaJbIIUs; YMEHUE
WCIIOJB30BaTh MOJENU IS OOBSICHEHUSI CTPOCHHUSI aTOMOB W MOJICKYJ (CpeaHuit
npoteHT BoimosiHeHus B 2026 roxy — 92,59%, 2025 roay — 90,69%);

No 4, ymenue ompenensTh BaJ€HTHOCTb M CTENEHb OKHCICHHS XUMHYECKUX
AJIEMEHTOB, 3aps] MWoHa (CpeAHWIl TPOLIEHT BBHIMOJIHEHUS HSTOr0  3aJaHUs
MOBBIIIEHHOTO YPOBHs ClOXHOCTH B 2025 rony — 83,17 %, B 2024 roxy cocTaBuil
86,67 %);

Ne 5, ymeHune omnpenensate BUJ XUMHYECKOM CBSI3M M THUIT KPHCTAJUIMYECKON
CTPYKTYPBI B COeTMHECHHX (CpeIHU TPOoIIeHT BhITtotHeHus B 2025 roxy — 78,35 %, B
2024 roxy — 82,10 %);

Ne 6, ymeHue xapakTepu3oBaTh CBOWCTBA aTOMOB U OOpa3yeMbIX HMHU
COEMHEHU B 3aBUCHUMOCTH OT moJioxkeHusi B Ilepronnueckoil cucreme (cpeaHuit
npotieHT BoimosHeHus B 2026 rony — 85,19%, B 2025 rony — 78,35%);

Ne 7, ymenme xknaccupuIMpoBaTh HEOPraHMYECKUE BeEIIeCTBA (CpemHUN
poleHT BhimoyiHeHus B 2026 roay — 88,64%, B 2025 roxy — 78,35 %);

No 9, ymeHue xapaktepu3oBath (pu3nuecKkue 1 XUMUYECKUE CBOMCTBA METAJJIOB
1 HEMETAJIJIOB, a TAKKE XUMUYECKHE CBOMCTBA U CIIOCOOBI MOJYYEHUS UX COCTMHEHUN
(cpenuuit mpoueHT BhinoaHeHus B 2026 roay — 81,15%, B 2025 roay — 78,35 %);
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Ne 15, BnaneHne cucteMoil XMUMUYECKUX 3HAHUA U YMEHHUE PUMEHATH CUCTEMY
XUMUYECKUX 3HAHWUM, KOTOpas BKJIIOYAET BaXKHEUIIME XWMHYECKUE TOHSATHUS:
OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE PEaKIMH, OKHUCIUTEIh W BOCCTAHOBUTEIIb;
YMEHHUE OTPECNIATh OKUCIUTENIb U BOCCTAHOBUTEIb (CPEIHUM MPOIEHT BHITIOJHEHUS
B 2026 roxy — 92,26%, B 2025 romy — 89,79%);

Ne 18, pacuér oTHOCUTENBHOW MOJEKYJISAPHONM M MOJSPHOM Macchl BELIECTB,
MAacCOBOM JIOTM XUMHUYECKOTO »JJEMEHTa B COCAUHEHHHM (CpeAHUN MPOIEHT
BeImoaHeHus B 2026 roay — 81,73%, B 2025 roay — 89,79%).

Kak BuaHO M3 aHanu3a, CpeHUN MPOIECHT BHIMOJHEHUS 3aaaHuil B 2026 roay
caHM3macs o 3amanusaM Ne3 1 Nel 1 moBBICHIICS IO BCEM OCTAJILHBIM 3aJIaHUSIM.

B yactu 2 (pa3BEépHYTHIN OTBET) CPEIHUN IPOIICHT BHITIOJHEHUS IO CPAaBHEHUIO
C MPOUUIBIM TOJIOM U3MEHUJICA U cocTaBisieT ot 56,41% (3amanue Ne 22) no 74,07%
(3amanne Ne 23 xpurepuit 2). Bpicokue mokaszaTeny BBINOJIHEHUS 3aJaHUM ITOU
IPYIIbl CTAOUIBHO MOKA3bIBAIOT YYalluecs, BBIMOJHUBIIME pabOTy Ha «4» U «5».
VYuyanuecs ¢ HU3KUM pPe3yJIbTaTOM, MOJYYUBIINX OTMETKY «2», TU0O0 HE MPUCTYIAIU
K BBITIOJTHCHUIO 3aJIaHHH, JTMOO UMEIOT HEBBICOKHMM MPOIICHT BHITIOTHEHUS (B 3ajaHUU
Ne 20 — 87,80 % noxyuunnu 0 6amnos, B 3aganuu Ne 21 — 82,93 %, B 3amanun Ne 22 —
92,67 %, B 3ananuu 23 (kputepuii 1) — 95,12 %, B 3ananuu 23 (kputepuii 2) — 78,05 %,
MIPU ATOM MaKCUMaIbHBIN 0ai 3a 3amaane Ne 20 — 2,44 %, B 3aganuu Ne 21 — 0 %, B
samaanu Ne22 —0 %, B 3aganuu 23 (kputepuii 1) — 0 % u Tonpko B 3amanum Ne 23
(xputepuii 2) — 4,88 % w3 y4aCTHHKOB, MOJYYUBIINX HEYAOBICTBOPUTEIBHYIO
OTMETKY Ha dK3aMeHe.

3.2.2. ConepxaTejibHbIN aHAJIN3 BbhINOJHeHHus 3aaanuii KUM OI'9

3aganue Ne 1 (6a30BbIi) MPOBEPSIIO BIIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI
Y YMEHHE MIPUMEHSTh CUCTEMY XUMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET BaKHEUIIINE
XUMUYECKHUE MTOHATHS: XUMUUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, TPOCTOE U
CJI0’KHO€ BEIIECTBO, OJIHOPOJIHAS M HEOJAHOPOAHAs CMECh, MPEAEIIbHO JOMyCTUMAs
konuentparus (I[1J1K), xoppo3ust MeTajwioB, CIUIaBbl, YMEHHE HHTETPUPOBATH
XUMUYECKUE 3HAHUS CO 3HAHUSMU JPYTUX YUeOHBIX MPEAMETOB; BIaJICHUE OCHOBAMHU
XUMHUYECKOM TPaMOTHOCTH, BKJIIOYAIONICH: YMEHHME TPaBUIBHO MCIOJIb30BATh
M3YyUYCHHBIC BEIIECTBA U MaTEpHUaIbl, B TOM YUCJIE MUHEPAIbHbIE YI0OPEHUS, METaJLIbI
U CIUIaBBI, IPOIYKTHI MEPEpadOTKH MPUPOIHBIX UCTOYHUKOB YTIIEBOJIOPOIOB (YT,
MPUPOTHOTO Ta3za, HedTH) B OBITY, CEIHCKOM XO3SMCTBE, HAa MPOU3BOJICTBE U
MMOHUMaHUE 3HAYCHUS KUPOB, OCITKOB, YTIIEBOJOB JJIsl OpraHU3Ma YeIOBEeKa; YMECHHE
MIPOTHO3UPOBATh BIMSAHUE BEIIECTB U XUMUYECKHUX MPOIECCOB HA OPTaHU3M YeJIOBEKa
1 OKPY>KaIOIYI0 MPUPOJHYIO CPELY.

B 2026 r. nporieHT BBINOIHEHUS 3aJaHUsI 00ydarouMucs nosicuiics ¢ 61,9 %
(2025 r.) mo 75,39%. HauGonee ycoemHO ¢ JaHHBIM 3aJlaHUEM CIPABHIUCH
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YYaCTHUKH, MOJYYHBILIKE 32 IK3aMEH OTMETKY «5» (B 2026 rony — 89,64 % u B 2025
roay — 86,97 % BBIOHUBIINX) U OTMETKY «4» (B 2026 rony — 72,20 % u B 2025 rony
— 61,78 % BoinmonHuBIKX). Cpeu y4aCTHUKOB, TOJIYYMBIINX 32 9K3aMEH OTMETKY «2»
B 2026 r., yCIenHo CIpaBWIKCh C BRIMOJHEHHEM dToro 3aaanus 31,71 %, a B 2025 —
21,43 %. B 3amaHmsxX TeKyIiero roja ObUT0 HEOOXOAMMO BHIOpATh YTBEPXKICHHUS, B
KOTOPBIX PEYb UJIET O CIIOKHBIX BEIIECTBAX, OTPEICTUTh B KAKUX YTBEPKIACHUSIX PEUb
UJET O XUMUYECKUX DJIEMEHTAaX, O MIPOCTHIX BEIIECTBAX.

3amanue Ne 2 (0a30BbIil) mpoBepsIo CHOPMUPOBAHHOCTh YMEHHSI OOBICHATDH
JIOTUYECKYIO CBSI3b MOJIOKEHHUs d7ieMeHTa B [lepuoandeckoil cuctemMe ¢ YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XUMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsf s/pa,
o0lllee YHUCIO SJIEKTPOHOB), pACHpENeNICHUEM DJEKTPOHOB IO HAHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, Kadus W KAJIbIHS, YMEHHE HCIOIb30BaTh
MOJACIH JUIsl OOBSICHEHWS CTPOCHHMSI aTOMOB W MOJIeKyn Jlydine Bcero 3amgaHue
BBITIOJTHAJIN ydamuecs, crpaBuBmuecs ¢ 3anaaneM KUM Ha «5» — 98,92% u 92,29%
yJamuxcs, BemoaHuBmuX 3amaans KM ra «4». CripaBumnuck ¢ 3amgaanem 82,14 %
YYaCTHUKOB, Moay4duBmUX «3» u 60,98 % ydacTHUKOB, MOMYYMBIIUX «2», a B
CpellHEeM, YCIIEITHO C JaHHBIM 3aJlaHueM crpaBmiuch 92,59% yuactuukos. B 2025 r.
C JJaHHBIM 3a/1aHreM crupaBmiuch 90,69 % ydacTHUKOB. B pa3HbIX BapraHTax pabOThI
3alaHns OBLTM TIPEACTABJICHBI KaK B BHUAC CXEMBI PACTIPEICICHHS 3JICKTPOHOB TIO
DHEPTETUYECKUM YPOBHSIM, TaK U CXEMOM COCTaBa sapa ONMpeAeIEHHOTO aToMa.

3amanne Ne 3 (0a30Bblil) MpOBEpPSET NPEACTABICHHE OOYYAIOIIMXCS O
MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHX DJIEMEHTOB (paJWyc aroma,
AIEKTPOOTPUIIATEIILHOCT ), IPOCTHIX U CIOKHBIX BEHIECTB OT MOJIOKESHHS AJIEMEHTOB
B llepuogmueckoit cucteme (B MalbIX MEpPUOJAX U TJIABHBIX TMOATpYyNINax) u
ANEKTPOHHOTO CTpOeHUsl atoma. Pe3ynbrar BbInonHEHUss B 2026 romy cocTaBWI
72,18 % (B 2025 r. — 82,92 %). IIpo1eHT BBIMIOJHEHHS TOTO 3aJlaHUsI CPEIU TPYIIIL,
BemoyTHSBIIHX KM B 2026 1. — % u B 2025 1. — 97,61 % («5»); B 2026 — 84,18 % u
B 2025 — 86,57 % («4»); B 2026 — 66,36% u B 2025 — 65,87 % («3»); B 2026 Tony — %
u B 2025 rony — 46,34 % («2»). B 3amanusx Tekymiero rojga ObUIO HEOOXOIUMO
PAaCIOJIOKHUTh TPEJIOKEHHBIE AJIEMEHTHl OJHOrO TMEepUoaa WM OJHOW TPYIIbI B
MOPSIIKE YBEJIMUEHHUS DJICKTPOOTPUIATEIHPHOCTH, JJIEMEHTHI OJHOTO TIEpPHOJa B
MOPSIIKE YBEJIMUEHUS HEMETAJUIMYECKUX CBOMCTB, 0O0pa3yeMbIX HUMH MPOCTHIX
BEIIECTB.

3ananue Ne 4 (MOBBILIEHHBIN) MPOBEPSIIO YMEHHUE OMPEACATh BAIGHTHOCTh U
CTETICHb OKUCIICHUS XUMHYECKHX DJIEMEHTOB B MIX COCIUHEHUSX, 3aps/l noHa. [IporeHT
BBITIOJTHEHUS ATOro 3aAanus B 2026 rogy — 86,58 %, a B 2024 roay cocrasisii 83,15 %.
['pynmbel y4acTHUKOB, TIOJIYYHMBIIIHE 32 DK3aMEH «5», «4», «3» XOPOIIIO BHITIOJHUIN 3TO
3amanue B 2026 r. MakcuManbHbIN Oaiul 3a BBIMOJTHEHHUE 3ajaHue moiyuuiu 94%
BBIITYCKHUKOB, MOJYYUBIIUX OTMETKY «5», 78,74% W3 NMOJyYMBIIMX OTMETKY «4»,
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47,96%, u3 momyuuBmIUX OTMETKY «3». Cpenu 0Oy4aromimxcs, MONXYYHBIIMX 3a
9K3aMEH OTMETKY «2», 29, 27% mnonyuunu MakcumanbHble 2 Oamta. B 2025 r. 3a
3aJlaHi€ B IPYIINa YYaCTHUKOB, MOJYYUBIIUX Ha dK3aMEHE «5», «4», «3» MOIy4YuiIn
coorBeTcTBeHHO 96,28 %, 88,84 % mu 69,97 %, coorBercTBeHHO. B 3amanmsax
TEKYIIEro Tojia o0ydJaroIrecs: ONMpeaessuId CTETIeHb OKUCICHHUS KHCIOpOJa, a3oTa,
&Keye3a, XpoMa, Cephl B YKa3aHHBIX coenHeHusx. Hanbompiee 3aTpy1HeHNE BBI3BATIO
OTIpe/IeTICHUE CTETICHEW OKMCIICHUS TPEIJIOKEHHBIX IeMeHTOB B coeauHeHus x OF;,
N&zOz, (NH4)ZSO4, FGCOg, NaH803.

3amanue Ne 5 (0a30Bblit) MpoBepsio CHOPMUPOBAHHOCTh YMEHUS OMPECIAThH
BUJI XUMUYECKOM CBSI3U U THUIT KPUCTATNIMYECKON CTPYKTYPBI B COEAMHEHUAX (IIPOLICHT
BeimosiHeHust B 2026 1. — 90,37 %, B 2025 r. — 78,35 %) I'pynmbl y4acTHUKOB,
MOJYYMBIIHME 32 3K3aMEH «S5», «4», «3», «2» BBINOIHWIA 3TO 3ananue B 2026 .
98,55 %, 90,89 %, 78,06 % u 34,15% cootBeTcTBEeHHO, a B 2025 1. 96,01 %, 83,26 %,
59,04 % wu 30,99 % coorBercTBeHHO. B 2026 TOAYy B 3amaHUAX OBLIO HEOOXOIMMO
BBHIOpaTh BEIIECTBA C METALIMYECKOW CBSA3bIO, KOBAJICHTHOW TMOJSPHON CBSI3bIO,
MOHHOW CBA3BIO.

3amanne No 6 (0a30BbIil) TMO3BOJISIIO TMPOBEPUTH TMPEJCTABICHUS O
MEePUOJINYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX DJEMEHTOB (paauyc aToma,
AIEKTPOOTPHUIIATEIIEHOCTH ), IPOCTHIX U CIOKHBIX BEMIECTB OT TOJIOKCHHS DJIIEMEHTOB
B [lepuogmueckoil cuctemMe (B MalbIX IEPUOJAX W TJABHBIX MOATPYyNIax) H
AIIEKTPOHHOTO CTPOCHHUS aTOMa; YMEHHE OOBSACHATH CBS3b IOJIOKCHHS DJIEMECHTA B
[Tepuonuueckold CHCTEME C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsija sjapa, OOIIee YHCIO DJIEKTPOHOB),
pacrnpeneneHueM 3JIEKTPOHOB MO0 HHEPreTUYECKUM YPOBHSM aTOMOB TEPBBIX TPEX
nepuosioB. C 3amanuem crnpaBuiuch 85,19 % Bcex yuactaukoB OI'D B 2026 rony u
66,34% yuactHukoB B 2025 1. C 3agaHueM YCHENIHO CIPAaBWIMCH OO0ydarolue,
noayuyuBIIre oTMETKH «3» (61,22%), «4» (87,85%) u «5» (96,73%), y NOTyUHUBIINX
OTMETKY «2» C 3aJaHHEM YCIIEIIHO CIPaBWINCh TOJBKO 17,07% BBITYCKHUKOB.
ITponent BeimosiHeHus 3ananus B 2025 1. ot 88,03 % (BemosnnuBIIMe 3ananus KM
Ha «5») 10 46,76 % (BeimoaauBmue 3ananus KM Ha «3») B 2025 roay u ot 88,65 %
(«5») mo 54,32 %. B 3amaHmsax Tekymero roga ObIJIO HEOOXOIUMO BHIOpATh
YTBEPKICHHUSI, WILTIOCTPUPYIOIINE H3MEHEHHUE CBOWCTB DJIEMEHTOB U X COSAMHEHUH,
HaXOJIAIIUXCS B OJIHOM TE€pHOJIe, TPyNIle, MO0 BHIOpATh YTBEPIKICHUS BEPHBIC IS
JIBYX YKa3aHHBIX JICMCHTOB.

3aganue Ne 7 (6a30BbIi) MPOBEPSIIIO YMEHHUE OMNMPEACIATh MPUHAIICKHOCTh
BCIIIECTB K OIPEACICHHOMY KJacCy COCAWMHCHHH, YMEHHE KIIacCH(PHUIIMPOBATh H
JaBaTh Ha3BaHUS HEOpraHWYECKUM BelnecTBaM. /laHHoe 3aganue BeimoaHumIn 88,64%
yuactHuKOB OI'D B 2026 1. u 75,41 % yuactHukoB 3k3ameHa B 2025 r. B 2026 r.
crpaBuiIuCh ¢ 3agaHueM 97,45% ydacTHUKOB 3K3aMEHa, BBIMIOJHUBIINX padOTy Ha
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«5», 91,12%, nonyuuBmux «4», 70,41%, nomyunBmmx «3», 31,71% ydacTHHKOB,
NOJIYYMBIIMX «2». B 3aaHusx TeKyiero roja 0bio He00X01uMO BBIOpaTh GOPMYIIbI
KHUCIIOTHI U aM(OTEPHOTO TUAPOKCH]IA, OCHOBHOIO OKCHJIa U OCHOBAHMS, OCHOBHOTO
OKCHJIa Y KUCJIOTHI, COJIM U OCHOBAHUS U3 MPEJI0KEHHBIX (POPMYIT COeTMHEHH.

3amanne Ne 8 (0a30BblIil) MPOBEPSIIO YMEHUE XapAaKTEPU30BaTh (PU3UUECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJOPOI, TpaduT, anmMas,
KpeMHHi, a30T, Gocdop, cepa, Xjaop, HATPUH, Kaauil, MarHUH, KaJIbIIUH, aTFOMIUHHMH,
KEJe30); CIOKHBIX BEIIECTB, B TOM YHCJIIE WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOA, CEPOBOJIOPOJ, OKCHABI U THApPOKCcHIbl MeTtaiioB [-IIA rTpymnm,
amomunust, meau(11), nunka, xxeneza(ll u I11); okcuasl Hemeramios: yriaepoga(ll u IV),
kpeMuusa(1V), azora u dochopa(Illl u V), ceppi(IV u VI), cepuucras, cepnas,
a30THUCTAas, a30THAs, pocopHas, yroiapHas, KpeMHUEBast KUCI0Ta U uX conu). B 2026
rojay ¢ 3TuM 3aaanueM crpaBmmch 70,86 % ygactaukos (B 2025 r. 57,43 %) u3 HuX
91,45% y4uacTHUKOB 2K3aME€Ha, BHITMIOJTHUBIIKX paboTy HA «5», 68,46%, momyyuBIINX
«», 32,14% y4acTHUKOB, MOTYyYUBIIUX «3», 4,88% ydacTHUKOB, TOTYIHBIIHX «2%». B
TEKYIIEM TOJly YCJIOBHE 3aJlaHusl MPEAyCMaTpPUBAJIO OIpPEACIICHUE BO3MOKHOCTH
XUMHUYeckux peakui ¢ okcuaom xenesza(ll), okcumaom cepri(VI), okcumaom cepri(1V).
B 3aganusx Tekymiero roga Obuio HEOOXOAUMO BHIOpATh COSAMHEHUS, C KOTOPHIMU
BCTYTAIOT B PEAKITUIO JINTHH, Cepa, a30T, OKCUJI KabIus, Okcu cepsl (1V).

3amanne Ne 9 (MOBBIICHHBIN) TAK)KE MOBEPSIO 3HAHHE XUMHUYECKUX CBOMCTB
MIPOCTHIX M CJIIOKHBIX BEIIECTB M MPOBEPSIIO0 YMEHHUE XapaKTepU30BaTh (PU3NUECKHUE U
XUMHYECKHAE CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO/, 030H, BOAOPOI, TpaduT, arMas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPHUM, KalIuil, MarHUi, KaJabllui, aJIOMUHUH,
’KEJIe30); CIOKHBIX BEIIECTB, B TOM YMCIIE WX BOJHBIX PAacTBOPOB (BOJla, aMMHAK,
XJIOPOBOJIOPOJl, CEPOBOJIOPOJA, OKCHABI M THAPOKCHIABI MeTaioB [-ITA rTpynm,
amomunug, meau(Il), munka, xeneza(ll u I1I); oxcuasr HemeTamos: yruepoaa(ll u IV),
kpemuusi(I1V), azora u docdopa(lll u V), ceppi(IV u VI), cepuucras, cepnas,
a30TUCTas, a30THas, (QocopHas, YrojibHas, KPEMHHUEBAs KUCIOTAa U HUX COJIH);
MIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa
U CTPOCHHS, MPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HUX CBOWCTB, BO3MOXXHOCTH
XUMUYECKUX PEAKIM B pa3IUYHBIX yCIOBUAX. 3afgaHue B 2026 roay BBINOJHUIU
81,15% yuactaukoB (B 2025 r. 60,83 %). O0yuaromiuecs, HOTy4UBIIAE OTMETKA «3»,
«» 1 «5» cripaBWIIACH ¢ 3a1aHreM ycrnenHo, 0 6amioB 3a 3aganue noxyuwm 1,27 %
BBIIIYCKHUKOB, CJIABIINX dK3aMEH Ha «5», 9,35%, cnaBumx sx3aMeH Ha «4»; 32,14%,
MOJIYYUBIINX OTMETKY «3». OnuH 0ai 3a BBINOJIHEHUE 3aAaHus noaydunu 7,27%
BBIMYCKHUKOB, CAABIIINUX 3K3aMeH Ha «5», 20,09%, cnaBmmx s3x3aMeH Ha «4»; 27,55%,
MOJIYYUBIITUX OTMETKY «3». MakcuManbHbINA OaJlT 3a BBITIOJIHEHUE 33/IaHUE TTOJTYIHIIN
91,45% BBITYCKHUKOB, OJIYYMBIINX OTMETKY «5», 70,56% U3 MOIyYMBIIMX OTMETKY
«4», 40,31%, 13 nosyuuBIIUX OTMETKY «3». Cpeau oOydaromuxcsi, HOJYyYUBIINX 32
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DK3aMEH OTMETKY «2», OoJee monoBuHbI (56,1%) HE CMOTIM MOIYYUTh HH OJHOTO
6ama 3a 3aganue, 29,27% nonyuunu 1 6amt u 14,63% nonyuuau MakCUMajbHbIE 2
6ama. [IporieHT BBITIOTHEHWS 3aaHus B JaHHOU rpyrine coctaBui 29,27%. B 2025 r.
MaKCUMaJIbHBIM pe3yibTaToM (2 Gaia) cripaBuiuch 79,79 % y4acTHUKOB dK3aMeHa,
BBITIOTHUBIINX paboTy Ha «5», 37,60 %, nmomyuuBmmx «4», 12,63 % y4acTHUKOB,
nonyuuBmux «3» u 7,04 % yyacTHHKOB, MOMYyYMBIIUX «2». B 3amaHusx TekyIiero
rojga oOydJarommecs COOTHOCHUJIM Hayalla peakifi, XapaKTepu3ylollue B OCHOBHOM
CBOMCTBA  IIEJIOYEW, OCHOBHBIX OKCHJIOB C  BO3MOXHBIMH  IPOAYKTaMH
B3aMMOJICHCTBHUS.

3amanne Ne 10 (MOBBIIICHHBIN) BKIOYAIO B ce0s KaK 3HAHMS XUMHUYECKUX
CBOICTB OCHOBHBIX KJIACCOB BEIECTB, TaK M IMOHMMAaHHME XHMHYECKHX CBOWCTB
MPOCTHIX BEMIECTB, W OBUIO HAIpaBJICHO Ha IMPOBEPKY YMEHHS. XapaKTepHU30BaTh
($U3UYECKUEe U XMMUYECKUE CBOWCTBA BEIIECTB; XapaKTEPHU30BaTh CBOWCTBA BEIICCTB
B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHHUsI, MPOTHO3MPOBATH MPUMECHECHHUE BEIIECTB B
3aBUCUMOCTH OT HMX CBOWCTB, BO3MOYKHOCTh XHMHYECKHUX PEAKIMA B Pa3TUIHBIX
yCIIOBUAX. 3ajjaHue BHITIONIHEHO B 2026 roy co cpeaHuMm pesynbraroM 65,51 % (B
2025 r. 60,95 %). C makcumanbHBIM pe3ysibTaToM (2 O6aiia) cripaBuinck 48,83% (B
2025 1. 84,57 %) y4acTHMKOB 5K3aMEHa, BBIIIOJHHUBINNX paboTy Ha «S», 48,83% (B
2025 r. 50,21 %), mosyumBmux «4», 17,35% (B 2025 r. 19,11 %) yyacTHHKOB,
nonyyuBImmx «3», 7,32% (B 2025 r. 1,41 %) y4acTHUKOB, MOMY4YHBIIAX «2». B
3aJIaHUSIX TEKYIIEro rojia 00y4yaromecs: COOTHOCHIIM NPeJI0KEHHbIE BEIECTBa (cepa,
yIJIepo, OKCUJ LIMHKA, OKCUJ amtoMuHus, cyiabdar meau (1), xmopun amomMuHus,
VTIEKHUCIIBIN Ta3, cynbdar nuHka, okcun xkenesa (1) nuruit, kucnopon, yriaekucibii
ra3, Cyab(UT HATpHUs, aMMHAK) C TPYINIOW PEAreéHTOB, C KaXIbIM U3 KOTOPBIX
BO3MOYKHA PEaKITH.

3amanne No 11 (6a30BbIil) MPOBEPSIIO YMEHUE OMPEICISTh THUIIBI XUMUYECKUX
peakuii, KIacCH(PUIIMPOBATh XWMHUYECKHE PEAKIMU 110 PA3TMYHBIM IPU3HAKAM:
KOJTMYECTBY M COCTAaBY HMCXOJHBIX M IOJTYYCHHBIX BEIIECTB, U3MCHCHHIO CTCIICHH
OKHUCJICHUSI XUMHYECKUX 3JICMEHTOB, TTOTJIOIICHUIO M BBIJICJICHUIO DHEPTUN. 3a/IaHNC
BBITIOTHUIIN 63,62 % npuHuMaBmux ydactue B OI'D no xumuu B 2026 roxay, 77,78 %
- ygactHukoB 2025 1. Cpenu y4acTHUKOB, BbITONIHMBIIMX 3amanus KM nHa «5»,
81,09% (B 2025 1. - 82,02 %), 59,11% na «4», (B 2025 r - 59,73 %), 36,22%
YYaCTHUKOB, MOJYYUBIIMX YJOBJIECTBOPUTEIbHYIO OTMETKY U 7,32 % y4acTHUKOB,
MTOJTYYMBIITHX 32 9K3aMEH OTMETKY «2». B 3aaHuAX TEeKyIero roaa Ob110 HEOOX0IUMO
BBIOpATh MPOIECCHI, COOTBETCTBYIOIIUE PEAKIUSIM COCIUHCHUS, 3aMEIICHHS,
DK30TEPMHUYECKHM  TpoIeccaM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM  PEAKIIHSM.
CHIwKeHHe TpOICHTA BBHITIOJHEHUS JAHHOTO 3aJlaHusi MOXET OBITh CBSI3aHO C
MPEIbSIBICHUEM YPABHEHNN PEAKIIMN B TEKCTOBOM BHUJIE.
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3amanue Ne 12 (MOBBILIEHHBIN) MPOBEPSUIO HAIMYME NPAKTUYECKUX HABBIKOB
IUIAHUPOBAHUS U OCYILIECTBIEHUS XUMHUYECKUX DSKCIEPUMEHTOB: H3y4YE€HHE U
onuvcaHue (U3UUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C (U3UYECKUMHU U
XUMUYECKUMU SBJICHUSIMHU; OIbBITHI, HWIUTIOCTPUPYIOIINE MPU3HAKK XHUMHYECKUX
peakuuii. Bemmonnunu 3aganue 71,28 % yyacTHUKOB, mpuHsBIIKX yyacTre B OI'D mo
xumun B Kuposckoit obmactu B 2026 1. (64,67 % B 2025 1.). MakcumanabHOE
BBINIOJIHEHHE 3a/1aHusl — % (rpyIia y4acTHUKOB, BRIMOTHUBIINX 3amanus KM Ha
«5»). C MakcuMallbHBIM pe3ysibTaToM (2 Oamna) cnpaBuiauch 82,18 % ydyacTHUKOB
AK3aMeHa, BeIMOJHUBIIKX 3agaHust KM Ha «5», 50,93 %, nonyuuBmux «4», 19,39 %
YYaCTHUKOB, MONy4yuBIIUX «3» U 7,32 %, nmomyuuBmux «2» (B 2025 r. 3aganue
BBITIOTHWIIM 76,33 % y4acTHUKOB, MOJYYUBIIUX «5», 54,34 % MOMydMBIINX «4»,
24,23 % momyuuBmux «3», 4,23 % u3 rpymisl, TOTYyYUBIINX «2»). B Tekymem romy
JUTsI YCTICTITHOTO BBITIOTHEHUS 3a/TaHMsI HE0OX0IUMO OBLITIO 3HATH I[BETA 00PA3YIOIIHXCSI
ocankoB (dochar kambius, xjopua cepedbpa, moaua cepedpa, kapOoHaT Oapwus,
ruppokcu xenesa (1), cyasdar Oapus, 6pomuaa cepedpa, KPEMHUEBOM KHCIIOTHI),
ciyuan obpasoBanus ra3o (HzS, CO,), pactBopenus tBepabix BemiectB (Fe,0s,
Al(OH)3, Cu(OH)y).

3amanue Ne 13 (6a30BbIil) MPOBEPSIIO YMEHHE OOBSICHATH CYITHOCTH Ipoiiecca
AIEKTPOTUTUICCKON JTUCCONMAIMM W peaKmuy HWOHHOrO oOMeHa. BrImonmHeHHE
3amanusa B 2026 1. cocraBmwio 75,88 % (B 2025 r. — 69,93 %) U3 HUX YYaCTHHKH,
CIpaBHBIIKECS ¢ paboToit Ha «5» — 96,18% (B 2025 r. 96,28%), 75,23% (B 2025 1. -
76,45 %), mosryunBmmx «4», 34,18% (B 2025 r. - 38,91 %), noayuusmmx «3», 9,76%
(82025 . - 14,08 %) yuactaukoB OI'D, monyuuBiiux «2». B 3aqanusx Tekymero rojaa
OBLIIO HEOOXOIMMO BHIOPATH BEIIECTBA, OTHOCSIIIUECS K JICKTPOIUTAM, 00pa3yIoIne
MpU JTUCCOIMAIIMN OMPEEICHHOE KOJUYECTBO HOHOB, OIMPEICICHHOE KOJIUYECTBO
AHUOHOB, OMNpPENEIIEHHOE KOJMYECTBO KATHMOHOB W AaHUOHOB, a TakKXXe WOHBI,
oOpa3yromuecs Mpy JUCCOLUAIIN YKa3aHHOTO COSTMHEHUSI.

3aganue No 14 (6a30BbIi) — yMEHUE COCTaBJSATH IMOJIHBIC, MOJHbIE UOHHBIC U
COKpalI€HHbIC HOHHBIE YPaBHEHUSI XUMUYECKUX peakiuii HOHHOTO oomeHa. B 2025 r.
9T0 3amaHue BoIMOIHWIO 79,84 % yuactHukoB (B 2025 r. 76,14 %). C 3amanuem
YCHENTHO CIPABMWINCH 00YJArOIINE, TOTyIHBIIHE OTMETKHU «4» (81,54%) u «5» (96%),
Cpely IMOJYYMBIIMX OTMETKY «3» ¢ 3amaHueM ycnemHo crnpasBwinch 44,90%
BBIITYCKHUKOB, CPEIA MOJYYHBIIHNX «2» TOJAbKO 12,20%. B 3amanusax tekymero roga
OBLJIO HEOOXOAMMO MOA00PaTh PEAKTUBHI JIJIS IPOBEICHUS XUMUYECKON PEaKITUH, JIIS
KOTOpOW TPUBEACHO COKpPAIEHHOEC MOHHOE ypaBHEHHWE, OIMMCHIBAIOIICE MOTYYCHHE
THAPOKCHIA aTIOMHHHMS, KapOoHaTa Oapus, TMAPOKCHIA IMHKA, aMMHAaKa W BOJIBI,
okcuaa cepol (IV) u Boabl, BRIOpaTh MOHBI, B3aUMOJCHCTBUE KOTOPBIX MPUBENET K
00pa30BaHUIO OCAJIKA.
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3amanue Ne 15 (6a30BbIil) MPOBEPSUIO BIAJACHHE YYAaCTHHUKAMHU CHUCTEMOMU
3HaHWM, KOTOpas BKIIOYAET Ba)KHEHUIINE XUMUYECKHE TMOHITHUS: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIINH, OKUCIUTENIb U BOCCTAHOBUTENb; YMEHUE OMPEAEIsATh
OKHUCJIUTENb U BOCCTAaHOBUTENb. CpeIHUM MPOIEHT BHITIOJHEHUS 33aJIaHUs COCTABUII B
2026 1. 92,26 % (B 2025 1. 89,79 %) u3 HUX 99,09% (B 2025 1. 98,67 %) Yy4acTHHUKOB,
BBITIOJTHUBIIHMX PaboTy Ha «5», 94,86% (B 2025 1. 94,83 %), mosryunBimmx «4», 80,10%
(B 2025 1. 80,89 %), momyunBmux «3» u 31,71% (B 2025 r. 45,07 %) yyacTHHKOB,
MoNyYuBIINX «2». B 3amanmm TpeOoBanoch MO CXeMaM HM3MEHEHHS CTEIICHEH
OKUCJICHUS XUMUYECKHX DJIEMEHTOB OIPEACIUTh TPOLECChl OKUCIEHUS W
BOCCTaHOBJICHHUSI.

3amanne Ne 16 (6a30BbIi) MPOBEPSIIO BIIaJICHHWE/3HAHUE OCHOB: O€30IMacHOM
paboThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XUMHYECKON MOCYI0M W 1ab0paTOpHBIM
000pynoBaHuEM; MPaBUJI OE€30MACHOT0 OOpaIeHUs ¢ BEIIECTBAMU, UCIIOIb3YEMbIMHU B
MMOBCETHEBHON JKW3HM, TPABWJI TIOBEACHHUS B MEIIX COCPEKCHHS 3I0POBbS U
OKpY’Kalollel cpebl; MOHMMaHWE Bpeda (OMmacHOCTH) BO3JCUCTBUS HA JKHUBBIC
OpraHU3Mbl ONPEICIEHHBIX BEIIECTB; CIIOCOOOB YMEHBIICHHS U MPEJOTBPAIEHUS X
BPEJTHOTO BO3JCUCTBUS; HAJIMYME TMPAKTUYECKUX HABBIKOB IUJIAHUPOBAHUS U
OCYIIECTBJICHUS CIEIYIONIUX XUMUYECKUX DKCIEPUMEHTOB: H3yUYE€HHE CIIOCOOOB
pasnmeneHus cmeceil) BremmomHenne storo 3amanus B 2026 1. coctaBmio 49,88 %
(3aaHue TAaKOIo Y€ TUIA BBI3BAJIO 3aTPyAHEHHE NPHU BbITONHEHUH U B 2025 roxy, HO
BbINIOJTHEHME cocTaBisiio 39,38 %) u3 Hux 65,45% (B 2025 1. 56,65 %) yyacTHHKOB
9K3aMEHa, BBIMIOJHUBIINX padboTy Ha «5», 46,26% (B 2025 r. 39,46 %), momyunBIINX
«», 20,41% (B 2025 r. 22,53 %), momyuuBimx «3», 19,51% (8 2025 r. 16,90 %)
YYaCTHHUKOB, MOJTYYUBIIUX «2». B Tekymiem roay mpoueHT BHITIOJHEHUS 3aJaHus B
obnacTu BIutoTHYO0 nmpudausuics k 50%. JlanHoe 3aanre B TeUeHUE HECKOJIbKUX JIET
MMEeT HU3KHUM MPOLIEHT BBIMOJHEHUS, YTO CBS3aHO BO MHOTOM C HEOMPEIEICHHBIM
KOJIMYECTBOM OTBETOB, KOTOPOE MpEArojaraeT JaHHOE 3aJlaHue, a Takke ciIadbM
3HAHWEM OOYYarOUTUMUCS TPABWJI TEXHUKH OE30MAaCHOCTH B OBITY M B XUMHUYECKOU
71a00paTopuu, CIIOCOOOB pa3IeeHUsI CMECeil.

3amanue Ne 17 (MOBBIIIEHHBIN) TPOBEPSIIO Y YUACTHUKOB CHOPMHUPOBAHHOCTh
MPAKTUYECKUX  HABBIKOB  TUIAHUPOBAHUS W  OCYIIECTBJICHHS  XUMHUYECKOTO
DKCIIEPUMEHTA:  MPUMEHEHHE  HWHIUKATOPOB  (JTaKMyca, METWJIOpaHXka W
dbenondTanenna) s onpeeNICHUs XapakTepa Cpe/ibl B paCTBOPaxX KUCIIOT U MIET0UeH;
UISeHTU(GUKAITUSA TTPU3HAKOB XUMHUYECKUX PEaKIIMi HOHHOTO 0OMEHA; KaueCTBEHHBIC
pEeaKIMK Ha MPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMU/I-, O TH/I-
, cynbdar-, ¢ocdar-, kapOoOHAT-, CUIIUKAT-, THUAPOKCUI-aHUOHBI, KATUOHBI —
aMMOHHMSI, MarHus, KaJblUs, aIOMUHMS, kene3a(2+), xkenesza(3+), menu(2+),
uHKa(2+).
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[TporeHT BBITOJIHEHUS 3TOTO 3amanus B 2026 1. cocraBun 72,51 % (B 2025 T.
53,80 %). JIyurie Bcero B 2026 roay ¢ 3aJaHUEM CIPaBHIACH IPYIINa «OTIMYHUKOBY
— 90,00% (80,45 % - B 2025 r.) yYaCTHHKOB, a B IPYIIIE HEYCICBAIOIIMX MPOLECHT
BbInojIHeHHs coctaBui 7,32% (11,79 % - B 2025 r.). C MakCHUMaabHBIM KOJHYECTBO
6amioB (2) B 2026 r. 3amanue BeimoHWIH 53,97% (32,85 % B 2025 T.) Y4aCTHHKOB,
nosryanBImuX «4», 17,35% (18,43 % B 2025 r.), moryunBmux «3», 7,32% (4,23 % B
2025 r.) y4aCTHUKOB, IOJYYHUBIIMX «2». B 3ajaHUsAX TEKYIIEro roja OTINYaid MEXIY
co0o0if BemecTBa: KapOOHAT Kajlusl U CHIIMKAT Kajus, cepeOpo U LMHK, HUTpaT Oapus u
XJIOPUJ, Kajusi, XJ0pua Maruus u cyiabdat xkemnesa (1), pactBop constHON KUCTOTHI U
TUAPOKCUT Kallusi, MAarHUI 1 cepedpo, XIJIOpU/I Kaausl U XJIOPUJT ATIOMUHUS, aMMUAK U
YTJEKUCIBIN Ta3, THAPOKCHA Oapus W TUIPOKCcHUH Kaius, cyibdar xkeneza (Il) u
cynbdar HaTpusa, CynbGUT HATPHUS W CUIMKAT HATPHS, XJOPUJ KaJIbIUS W HUTPAT
MarHusi, a30THYIO KUCIOTY U (ocdaT HaTpusi, OpOMH]T AIFOMUHUS U OpOMUJ HATpPHS,
CUJIMIKAT KaJIUs U CYJIb(PUT Kaaus C TOMOIIBIO OJTHOTO U3 MPEI0KEHHBIX PEaKTUBOB.

3amanne Ne 18 (Ga30BbIi) OBUIO  HampaBiI€HO Ha  ONpENETIECHUE
c(OPMHUPOBAHHOCTH  BIJIAJICHUSA OCHOBaMHM  (DYHKIIMOHAJBHOW  TI'PaMOTHOCTH,
BKJIFOYAIOIIECH: HAJTMYKE OMbITa padOTHI C Pa3IMYHBIMU UCTOYHUKAMU HH(POPMAIIUH TIO
XUMUU (HaydyHass W HAy4YyHO-TIOMyJIsipHAs JIUTEepaTypa, CJIOBAapH, CIPABOYHUKH,
WHTEPHET-PECYPCHl); METAIPEAMETHOTO YMEHUS HHTETPUPOBATh XUMHUCCKUE 3HAHMSI
CO 3HAHUSMH U3 APYTHX YICOHBIX MPEIMETOB; YMEHHUS ONPEICIIATH MOJISPHYIO MacCy
BEIIECTBA U MACCOBYIO JIOJIF0O XMMHUYECKOTO dJieMeHTa B coenuHennu. C 3amaHueM B
2026 roxy cnpaBumnuch B cpeaneM 81,73% (B 2025 r. - 79,25%) yuyacTHUKOB, U3 HUX
95,45% (95,21 % B 2025 r.) y4aCTHUKOB, BBIMOJHHUBIINX paObOTHY Ha «5», 82,94%
(82,44 % B 2025 1.), monmyuuBmux «4», 53,57% (64,85 %8 2025 r.), HOIyIHBIINX «3»,
19,51% (32,39 % B 2025 r.) yyaCTHUKOB, OJY4YHBIIHX «2». B 2026 roxy B yciaoBun
JAHHOTO 3aJaHMsl YYaCTHUKAM TMPEAiarajioch OIPEACIUTh MAaCCOBYIO JIONO C
YKa3aHHOM TOYHOCTBIO XHUMHYECKHX OJJIEMEHTOB B COCTaBE€ CTEKJa, JBOWHOM
cynepdocdare, pochare Hatpus, cynbhare [UHKA.

3aganue No 19 (Ga3oBblif) HaAmpaBlI€HO Ha BBISIBIICHHE TMPEACTABICHUN O
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBJICHUHN MPHUPObI, TOHUMAHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS,
KOMITOHEHTa OOIIeH KyJIbTYphl U MPAKTUIECKON JEATEIHHOCTH YETIOBEKA B YCIOBHIX
COBPEMEHHOTO OOIIECTBA; MOHWMAHUE MECTa XUMHH CPEIU IPYTHUX €CTECTBEHHBIX
HAyK; BJIAJICHUE OCHOBAMH XHWMHYECKOW TPaMOTHOCTH, BKJIIOYAIOIICH yMEHHE
00BEKTHBHO OIICHUBATh MH(OPMAITUIO O BEIIESCTBAX, MX CBOMCTBAX M MPAKTHUYCCKOM
MPUMEHEHUH, W YMCHHUE HCIIOB30BaTh €€ IS pelicHUs Y4eOHO-TTO3HABATEIIbHBIX
3a/lay; yMEHHE TMPEJCTaBISATh PE3yJbTaThl JKCIepuMeHTa B (GOpMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJIUIT U BBISBIISATH IMIUPUIECKUE 3aKOHOMEPHOCTH.
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C stum 3ananuem B 2026 rony cipaBuinch /2,76 Y%ydactHukos, B 2025 rogy —
49,59 % ydacTHUKOB. bosbias 10715 BBEIMOJIHUBIINX 3aaHue B 2026 T. MpUXOAUTCS
Ha rpynmy «o» u «4» — 91,45% u 72,20% (B 2025 r. - 81,38 % u 49,38 %,
COOTBETCTBEHHO), 34,69% (B 2025 1. - 20,14 %) u3 rpymnbl «TpoedHUKOB» U 7,32% (B
2025 1. - 4,23 %) u3 HeycneBaromux. B COOTBETCTBUM ¢ KOHTEKCTOM 3ajaHus 18, B
TEeKyIlieM y4eOHOM TOIy B BapHaHTaX HCIOJIL30BAIMCh paHEE BCTPEUABIIHECS
3aJIaHUsI, KaCAIOIINeCs BBIYMCICHUS MAcChl CTEKJIA 10 Macce M3BECTHOTO AJIEMEHTA,
Maccy 3JIEMEHTa, COJIePKAIICHCs B ONPECIICHHOM 00pasIie.

3ananue Ne 20 (BbICOKHMI) TPOBEPSIIO CHOPMHUPOBAHHOCTH YMEHUS OTIPEEISAThH
OKUCJIHUTEIb W  BOCCTAHOBUTENIb, COCTaBJISATh  YPAaBHEHHUS  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX ~PEaKUUid METOJIOM JJIEKTpOHHOro Oananca. Pesynbrar
BBITIOJTHEHMS 3Toro 3aaanus B 2026 r. coctasuin 74,07% (B 2025 roxy — 61,74 %), uro
3HAYUTEIHHO JIYYIIIe pe3ybTaTa BHITIOJHCHHUS AHAJIOTHYHOTO 33/JaHHS B IMPOILIOM
rogy. C MakcuManbHbIM pe3ynbratoM (3 Oamma) B 2026 1. cripaBuioch 76,86 %
YYaCTHUKOB PK3aMEHA, BBIIOJHUBIINX PaO0OTHY Ha «5», 42,98 %, monyuuBmux «4»,
15,70 % yuactaukoB, noayuuBmux «3» u 0,00 % yyammxcs, MOTYyYUBIIUX «2)».
BoabIIMHCTBO YYaCTHUKOB MTPH BBIMOIHEHUH JIAHHOTO 33JIaHUS IOMYCTUIINA OIUOKH B
OTpeNeICHU U TMPaBUIBHOCTh 3allUCU CTETCHU OKHUCICHUS W B OINPEICICHUU
OKHUCJTUTENSI U BOCCTAHOBUTEJIS.

3amanne Ne 21 (BbICOKHMI) NpOBEPSJIO YMEHHE COCTABIATH YpPAaBHEHHS
XUMUYCCKUX PpEaKIMid HWOHHOTO OOMEHa W OKHCIHMTEIbHO-BOCCTAHOBHTEIIBHBIX
peaKInii, WUTFOCTPUPYIONIUX XHWMHYECKHE CBOWCTBA HM3YyYCHHBIX KIIACCOB/TPYIII
HEOPTaHWYECKUX BEIIECTB, MOJTBEPKIAONINX TCHETUUYECKYIO B3aHMMOCBS3h MEXKIY
aumu. IlporeHT BeimonHenus 3amanus B 2026 r. cocraBua 64,83 % (8 2025 r.
61,79 %). Ilo rpymmam y4aCTHHKOB, BBINOJHMBIIMX padoty: 89,45 % B rpymme
«otmuunukoB» (91,4 % B 2025 r.), 57,94% cpeau BBIMOJHHUBIIUX pabOTy Ha «4»
(65,36 % B 2025 1.), 22,96% cpenu «rpoeunnkoB» (31,85 % B 2025 r.), B rpymme
HeycreBaromux 6,50%, (B 2025 r. 4,23 %).

3ananue Ne 22 (BbICOKUI) MpoBepsia cHOPMUPOBAHHOCTh YMEHHUSI TPOBOJIUTH
pacy€Thl MACCOBOM JIOJH BEILIECTBA B PACTBOPE; MO0 YPABHEHUSM XUMUYECKHUX PEAKIIHI
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM ITPOTYKTOB PEAKITHH.
B 2025 roay sto 3amanue BoimoaHman 56,41% yuactaukor (B 2025 r. 50,50 %).
[IporieHTHOE COOTHOIIIEHWE, BBHITIOJHUBIINX 33JaHUE YYAaCTHUKOB B TPYIINAX,
U3MEHWIOCH He3HaunTeNbHO: 88,67% (88,39 % B 2025r1) B rpyrmie, CIaBIIMX SK3aMCH
¢ otMeTKO# «S»; 40,42% (52,69 % B 2025 1) B rpymIe, CAaBIINX SK3aMEH ¢ OTMETKOM
«»; 12,07% (14,11 % B 2025 1.) B IpyrmIe, CAABIINX SK3aMEH ¢ OTMETKOM «3y; 2,44%
(2,35 % B 2025 1.) B rpyIIIie, CAABIIMX 9K3aMEH C OTMETKON «2». B TekyIeM romy, kak
U B TIPEABIAYIINE TOJbI, Y YYaCTHUKOB BO3HUKIIM CIIOKHOCTU TIPU Pacuére MaccChl
pacTBopa, MO HAWJACHHOW Macce pacTBOPEHHOTO BEIECTBA, YTO TOBOPUT O TJIOXOM
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BJIQ/ICHUU TIOHSATHEM PAacTBOP U HEC(HOPMHPOBAHHOCTH YMEHHUS OMPEACNATH MAacCCy
pacTBOpa MO Macce ero KOMIIOHEHTAa, U METalPEAMETHOTO YMEHHS CAMOCTOATEIbHO
BbIOMpATh CIOCO0 pelieHus yuyeOHOM 3aiaud (CpaBHUMBATh HECKOJIBKO BapHAHTOB
pelieHus:, BEIOMpaTh Hanbosee MoaX0 Ui ¢ Y4ETOM CaMOCTOSITEIbHO BhIJICIIEHHBIX
KpUTEPHUEB).

3aganue Ne 23 (BbICOKMiA) OBUIO  HAmpaBJICHO HA  BBISBICHUE
c(hOpMUPOBAHHOCTH YMEHUI: POTHO3UPOBATH U XapaKTePU30BaTh CBONCTBA BEIIECTB
B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOXHOCTh INMPOTEKAHUS XUMHUYECKUX IPEBpPAIICHUN B pPa3IMYHBIX
YCIIOBUSX; COCTABJISITH MOJTHBIC, TIOJHBIE HOHHBIE U COKPAIlEHHbIE HOHHBIE YPaBHEHUS
XUMHUYECKUX peakiuit; GopMyIupoBaTh NpoOIeMy U NPEIIOKUTh MMYTH €€ pelleHuUs;
MPECTaBIATh PE3yAbTaThl JKCIEpPUMEHTa B (opMe BBIBOJOB, IOKA3aTEIbCTB,
rpaduKoOB M TAOMUI[ U BBIABIATH SMIMPUYECKHE 3aKOHOMEPHOCTH, HA BBISBICHHUE
BJIQ/ICHUSA. OCHOBHBIMH METOJAaMH HAy4yHOTO MO3HAHUsS (HAOIIOJIEHUE, U3MEpECHHE,
AKCIIEPUMEHT, MOJCIUPOBAHKUE) TPU H3YyUYECHUU BEIIECTB M XUMHUYECKHUX SIBICHHI,
Oe3omacHOl paboThl C XMMHMYECKHMH BELIECTBAMH, XHMHUYECKOM MOCynoH U
71a00paTOpHBIM 000PYI0BaHUEM; IPaBUIIAMH OE€3011aCHOTO 00pAaIllEHus C BEILIECTBAMH,
UCIOJB3YEMbIMU B TIOBCETHEBHOM JKU3HM, TMpaBUIaMH TIOBEIEHUS B LEJAX
cOepekeHHsS 3I0pOBbS W OKpYXKAIOIIEW MTPHUPOIHON Cpenbl; MOHMMaHUE Bpena
(omacHOCTH) BO3JEHCTBHS HA KUBBIC OPTaHU3MBI ONIPEACIEHHBIX BEIIECTB, CIOCOOOB
YMEHBIIICHUS U IPEIOTBPAIIICHHS NX BPEIHOTO BO3ACHCTBHS; HAIMYHUS IPAKTHUECKUX
HABBIKOB TUIAHUPOBAHUS W  OCYIIECTBICHUS XHMMHUYECKOTO  OKCIIEPUMEHTA:
WUTIOCTPUPYIOIIETO TMPU3HAKU PEaKIUil HOHHOro oOMeHa; C(HOPMUPOBAHHOCTH
METanpeIMETHBIX YMEHHI: JieJaThb BBIBOJBI C HCIOJb30BAaHUEM JIEIYKTHBHBIX U
WHJYKTUBHBIX YMO3AKIIOYEHUHN, YMO3aKIIOYEHUN MO0 aHaJIoruH, (HOpMyIupOBaTh
TUIOTE3bl O B3aMMOCBS3SX; MPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIEe pa3BUTHE
MPOIIECCOB, COOBITUN M WX TOCIEACTBHS B aHAJIOTHYHBIX WM CXOAHBIX CHUTYaIUsAX,
BBIIBUTATh TPEINOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCJIOBUAX U KOHTEKCTAaX;
CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMANbHYIO (DOpMY IpencTaBieHHUs WHPOpMalUU U
WJUTIOCTPUPOBATH peIIacMble 3aa4ll HECJIOKHBIMU CXEMaMH, JuarpamMmamu, WHOU
rpa@ukoil M WX KOMOWHAIMSIMHU, CaMOCTOSATEIHLHO BBIOUPATh CHOCOO pEIICHUS
y4eOHOM 3a/1auu (CpaBHUBATh HECKOJIHKO BApUAHTOB PEIICHHUS, BHIOMPATh Hanboee
MOJXOAIINMN ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB); CAMOCTOSITENIHHO
dhopmypoBaTh 000OIICHUS U BBIBOBI 110 PE3ysIbTaTaM MPOBEAEHHOTO HAOIOICHUS,
OTIBITA, UCCTIEIOBAHUS, BJIAIETh MHCTPYMEHTaMH OLIEHKH IOCTOBEPHOCTH MOJTyYEeHHBIX
BBIBOJIOB U 000OIIIEHHUI; BBISBIIATH IPOOJIEMBI ISl PEIICHUS B )KU3HEHHBIX U Y4€OHbIX
CUTYaIUsX; CAMOCTOSITEIHbHO COCTABIIATh aITOPUTM PELICHHS 3a/1a4M (MM €ro 4acTh),
BBIOMPATh CIOCOO pelmieHuss y4eOHOW 3amadyn ¢ y4€TOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MPEAJIaraéMble BApUaHThl PEIICHUN;
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OPOBOAWTh IO CaMOCTOATEIBHO COCTABICHHOMY TIUIAHY OIIBIT, HECJIOKHBIHI
AKCIIEPUMEHT, HEOOJBIIOE UCCIEA0BAHKUE 110 YCTAHOBIEHUIO OCOOCHHOCTENH 00beKTa
U3YYECHUS, MPUUYUHHO-CICIACTBEHHBIX CBA3€H M 3aBUCUMOCTEH OOBEKTOB MEXKIY
co0OOH; COCTaBIIATh IUJIaH JEWCTBUM (IJIaH peaju3allid HaMEUEHHOTO allrOpUTMa
peIIeHus), KOPPEKTUPOBATH MPEIOKESHHBIN aIFOPUTM C YIETOM MOJTYyYEHUS HOBBIX
3HaHUI 00 U3y4aeMoM OOBEKTE; JIeJaTh BHIOOP K OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;
nyOJMYHO TMPEACTaBIATh PE3YNbTAaThl BBINOJHEHHOTO OMNBITa (IKCIEPUMEHTA,
MCCJIETOBaHMsI, IPOEKTA); CAMOCTOSATEIHHO BBIOMPATh OPMAT BBICTYIUICHUS C yUETOM
3a/lay Mpe3eHTallMi U OCOOEHHOCTEHW ayJUTOPUHU U B COOTBETCTBUU C HUM COCTaBIIATh
YCTHBIE U MUChbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTepuasoB. B
2026 r. 3amaHWe MPEIIOoJaraeT MPaKTUYECKOE OCYIIECTBICHUE paclO3HABAHUS
YKa3aHHBIX pacTBOPOB B  HYMEPOBaHHBIX EMKOCTSX C  HCIOJIb30BAaHHEM
NpeIJIOKEHHBIX ~ PEaKTHBOB, a Takke TpedyeT odopmieHHs pe3yabTaToB
AKCIIEPUMEHTA B TIpeIoxKeHHON (popme. OTieHHBAETCS IO IBYM KPUTEPHSIM: YMEHHE
MPaBIJIBHO 3alMCaTh MOJICKYJISIPHBIC, TIOJHBIE WOHHBIE W COKpAIllEHHBIE HOHHBIC
ypaBHeHus ocyuecTBisieMblx peakiuil (K1) u opopmuts pe3yabTaTsl SKCIIEpUMEHTA
B Ta0IM4HOM (hopme npenoxeHHoro maodnoHa(K2). [IpoueHT BbIOMHEHUS 3a1aHus
coctasmi o K1 — 59,42% (8 2025 rony - 57,92%), no K2 — 73,47% (B 2025 rony —
67,70%). [IporieHTHOE COOTHOIICHNE, BHIMOJIHUBIINX 33JJaHHE YYACTHUKOB B TPYIIIaX:
82,27% mo K1 1 92,79 % mo K2 B rpymnme, c1aBmmx 3K3aMeH ¢ OTMETKON «5»; 49,88%
o K1 u 65,19 % no K2 B rpynme, ciaBmmx 3k3aMeH ¢ 0OTMeTKor «4y; 28,06% mo K1
1 50,17 % mo K2 B rpyme, ciaBmmx sK3aMeH ¢ 0TMETKOH «3»; 2,44% mo K1 1 12,20 %
K2 B rpynme, cmaBmmx 3K3aMeH ¢ OTMETKOHM «2». OCHOBHBIC OIIMOKH TIIpH
BBITIOJTHEHUM 33JaHUsI. HEBEPHO YKa3aHHbIE 3apsiibl HWOHOB, HE COKpalll€HHbIE
KO3 (UIUEHTHl B COKPAaUIEHHOM HOHHOM YPaBHEHHM, HEBEPHO HCIOJb30BaHHBIC
peakTuBbl. [lo BTOpoMy KpUTEpHIO — JJIsl YYaCTHUKOB OKa3ajcs CIOXHBIM (opmar
MPEJCTABIICHUS] PE3YyJIbTaTOB B (popMe TaOIUIbI, TaK OOJBITMHCTBO YYaCTHUKOB HE
CMOTJIM KOPPEKTHO 3aMOJIHUTh TAOJIHILy pe3yIbTaTOB IKCIIEPUMEHTA.

[TpoBenéHHbIN aHANIN3 TOKA3BIBAET, YTO OOJIBITUHCTBO JIEMEHTOB COJEPKAHUS
XUMHH 0a30BOT0 YPOBHS YCBOEHBI YCIEIIHO.

Tunuyabie OMIMOKY:

— HEBEpHas 3alKCh CTENICHU OKUCIICHUS U 3aps/ia HOHa;

— HEBEPHBIN Pacu€T MOJISIPHOM MACChI BEILIECTBA,

— HEBEPHOE yKa3aHUE HAMMEHOBAHUS €IUHUIL (PU3HUECKUX BEIUYHH;

- HEBEPHBIM pacy€T MAacCOBOW JOJW BEIIECTBAa B pacTBOpE M, HA0OOPOT,
pacy€T Macchl pacTBOpa IO MacCOBOM J10J1€ KOMIIOHEHTA (Maccy pacTBOpa MPUHUMAIOT
3a Maccy BEIIeCTBA);

— HEBEPHBIN MepeBo/1 A0JIeH B MPOLIEHTHI U HA000POT;
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— HEBEPHOE COCTABJICHNE YPABHEHUN XUMUYECKUX pEaKUUi Ha OCHOBAHUU
OoOLIMX CBOWCTB KJIACCOB BEIIECTB, OCOOEHHO 3TO KacaeTcsi XMMUYECKHX CBOWCTB
OKCHJIOB U COCTaBJIEHUs YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUH;

— HEBEPHOE OIMKCAaHNE BHEIIHUX MPU3HAKOB PEaKIUi.

VY yuactHukoB OI'D nmo xumuu 2026 1. OTMEYAETCS HEJOCTATOUYHBIA YPOBEHB
MaTeMaTUYeCKOl IPaMOTHOCTH, B YACTHOCTH, OIIMOOYHBIA pacdy€r CTENeHU
OKHCJICHUSI Y XUMUYECKUX 3JIEMEHTOB B COCUHEHMSIX, OCOOEHHO B CJIOKHBIX MOHAX,
OLIMOKY, CBSI3aHHBIE C pacy€TaMy NP PELICHUN PacUETHBIX 3ajau.

BeposiTHbIe TpUYMHBI 3aTPYAHEHUN YYaCTHUKOB:

— HU3Kas pediekcus BBHIOOpa 3K3aMeHa, YacTO HE COOTBETCTBYIOIIHMA
YPOBHIO MOTHBAIIHH;

— HEC(OPMHUPOBAHHOCTh UHTEIPATUBHBIX CBSA3EU C JAPYTUMU MPEAMETAMH,
B YACTHOCTH, C MaTEMaTUKON U (PU3UKOM;

— OTCYTCTBHE€ B OOYYEHHH pPEaTbHOTO XHUMHUYECKOrO SKCIEpUMEHTa U
aHaJli3a ero pe3yJbTaToB;

— HEJ0CTAaTOYHOE KOJUYECTBO Y4eOHOrO BPEMEHHM, OTBOAMMOIO Ha
pellIeHre pacyETHBIX 3a/1a4 Pa3HbIX TUIIOB U Pa3HOTO YPOBHS CIOXKHOCTH;

- HEJ0CTAaTOYHOE UCIOJIb30BaHUE MATEPUAIOB OTKPHITOrO OaHKa 3a/aHui
OUIIN.

3.2.3. AHaJIN3 MeTanpeIMeTHBIX Pe3yJibTaTOB 00y4eHHUs1, MOBJIUSIBIIUX HA
BbINoJIHeHHE 3aganuil KUM

3apanuss KUM OI'D no xumuu ¢popmynupyrores cornacHo ctanaapram OI'OC,
41O TpeOyeT HE MPOCTO MEXAHWYECKOI0 3allOMUHAHUS Marepuana, HO M XOPOILIO
Pa3BUTBIX METANPEIMETHBIX YMEHUHU.

Kak moka3pIBalOT CTaTUCTUYECKHUE JAaHHBIE W aHAIHW3 MPEJOCTABICHHOTO IS
ananuza KM, ucnons3yemoro B pervuone ais nposeaenust OI'D no xumuu B 2026 1.,
CHIDKEHUE Pe3yJIbTaTOB YKa3bIBAET HE TOJBKO Ha MPOOEIbl B 3HAHUAX IO MPEAMETY Yy
YYAaCTHMKOB, HO M HAa HEJJOCTATOYHO Pa3BUTHIE y HUX METAIIPEAMETHBIE YMEHUS.

E>KeroHO BBI3BIBAET 3aTPYAHEHNE Y YYACTHUKOB BBINOJHEHUE 3a1anus Ne 16,
B KOTOPOM OBLIO HEOOXOAMMO BHUMATEIBLHO TPOYUTATH TEKCT U BHIOPATH IPABUIIbHBIC
OTBEThl M3 TMPEIJIOKEHHBIX (3aJaHue KoppenupyeT ¢ aHanoruuubiMd B EI'D mo
XUMUH). DTO 33JJaHUE UMEET OJIMH U3 CAMBIX HU3KHX PE3YJIbTATOB BHITIOJIHEHUS CPEAU
Beex 3amannii KUM OI'D mo xumun B 2026 1. — 49,88 % (B 2025 1. — 39,38 %).

3amanne Ne 16 mpoBepsisio chOpMUPOBAHHOCTH METANIPEIMETHBIX YMEHUN:

[TosnaBarenbHple YVY/JI, ©0a30Bble JIOTMYECKHE JICUCTBUSA. BBISBIATH U
XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKM OOBEKTOB  (sBJICHUI); 0a30BbIe
MCCJIEI0BATENbCKUE JEHCTBUSA: MPOBOIUTD IO CAMOCTOSATEIBHO COCTABICHHOMY ILJIAHY
OMbIT, HECIOXXHBIA SKCHEPUMEHT, HEOOJBIIOE MCCIEIOBAHUE MO YCTAHOBJICHUIO
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0COOEHHOCTEN 00bEeKTa U3YUEeHHUs], IPUUUHHO-CIICJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN
00BEKTOB MEX]Ty COOOM;

Perynsarusnabie YV ]I, caMoopraHu3aiys: BbISBISTH MPOOJIEMBI JIJIs1 pEelICHUs B
KU3HEHHBIX U YYEOHBIX CUTYaAIIUSIX; CAMOCTOSITEIbHO COCTABIISITH AJITOPUTM PEIICHHUS
3ajaun (WK €ro 4acTh), BRIOMpATh CHocoO pemieHus yueOHOH 3amayn ¢ yd4éToMm
UMEIOLUXCA PECypcoB U  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeUIaracMple BapUaHThl PELICHU;

[ToMuMO 3HaHMI TTpaBUJI MOBEACHUS B JTAOOPATOPUM U TEXHUKHU O€30MacHOTO
oOpalieHus ¢ BeIeCTBAMH, IIPHU BBIMOJIHEHUH JIAHHOTO 33JlaHNsl HEOOXOAMMbI HABBIKU
YUTATEIbCKON IPaMOTHOCTU: OCMBICIICHHOE YTEHUE U aHaIu3 UHQopMaluu. Y cjIoBue
3aJlaHus HE COJIEPXKUT YKa3aHUs Ha KOJIMYECTBO BEPHBIX OTBETOB, YTO TaKXKe CO3MAET
ONIPEEIIEHHBIE TPYAHOCTH IS €T0O PE3YJIbTATUBHOIO BBITOJIHEHUS ydacTHUKamu OI'D
10 XUMHUHU.

Jns npeoponeHuss ASPUUUTOB YCIEIIHOCTH BBIMOJHEHUS JAHHOTO 3aJaHMs
HEOOXOJIMMO: B IMpolecce OOydeHUs] IIKOJbHUKOB OTpabaThiBaTh CHOCOOBI
BBITIOJIHEHUSI TECTOBBIX 3a/IaHUM C BHIOOPOM OTBETa HEOMPENEIEHHOTO KOJIMYECTBa,
T.e. oOpamaTh BHMMaHHE IIKOJIHPHUKOB Ha HEOOXOJUMOCTh aHall3a BCEX
MPEJI0KEHHBIX BAPUAHTOB OTBETOB M MCKIIFOUECHUS 3aBEOMO HEBEPHBIX, COKpalias
TeM CaMbIM BapUaTUBHOCTh BbIOOpa; TMpU OOYYEHUU IIKOJHHUKOB XUMHUU
aKIIEHTUPOBAaTh BHUMAHUE Ha MPAKTUYECKOE UCIIOIb30BAHNE XMMUYECKHUX BEIIECTB U
MIPOILIECCOB C MX YYacTUEM B IOBCEAHEBHOM >XM3HU; aKTUBHO HCIIOIb30BATh B
00y4YeHUU XUMHUU PeaTbHBIN yUeOHbIA XUMUYECKHUI IKCTICPUMEHT U MPU MPOBEACHUU
€ro aKIeHTUPOBATh BHUMAaHHUE IIKOJLHUKOB HA HEOOXOAMMOCTh COOTIOICHUS TIPABIUIT
TEXHUKHU 0€30MaCHOCTH U OTPabOTKE CITOCOOOB pabOThI ¢ KOHKPETHBIMU BEIIECTBAMH,
B T.4. U B OBITY.

3amanus 18 u 19 npoBepsinu chopMHUPOBAHHOCTH METANTPEAMETHBIX YMEHUIA:

ITo3naBatenpabie YVY /|, ©0a30Bble JOTHMYCCKHUE ACUCTBHUSA. BBISABIATh U
XapaKTepru30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB (SBJICHUM); BBISBISATH
MIPUYUHHO-CJIEJICTBEHHBIE CBSI3UM MPU HU3YYEHUM SIBJICHUI M MPOLIECCOB; IenaTh
BBIBOJIBI C MCIIOJIb30BAHUEM JIEAYKTUBHBIX W WHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIIOUCHU TI0 aHaIOTHH, (OPMYIUPOBATh TUIOTE3Bl O B3AUMOCBS3SX;
CaMOCTOSTEIIbHO BBIOMpaTh CMoco0 pemieHus y4eOHOW 3amaunm  (CpaBHUBATH
HECKOJIbKO BAapUaHTOB pEIICHUs, BHIOMpaTh HAMOOJEe MOAXOMSIUNA C YIETOM
CaMOCTOSTENIbHO BBIICJIEHHBIX KPUTEpPUEB); padoTa ¢ HHPOpMaLUen: MPUMEHATH
pa3MYHbIe METOJIbl, MTHCTPYMEHTHI U 3alpOChl MIPU MOUCKE U 0TOOpe MHbOpMauu
WJIM JJAHHBIX U3 UCTOYHHUKOB C YUYETOM MPEJJIOKEHHON YUeOHOW 3a/laui U 3aJIaHHbIX
KpUTEPHUEB; BBIOWpATh, aHAJTU3UPOBATH, CUCTEMATH3WPOBATh W HHTEPIPETUPOBATH
uHOpPMAIUIO PA3TUYHBIX BUJOB M (OPM TMPEACTABICHHS; HAXOIUTh CXOJHBIC
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apryMeHThI (ITOATBEPKAAIOIINE UIIA OMTPOBEPTalole OAHY U TY K€ UJICI0, BEPCUIO) B
Pa3IUYHBIX UHHOPMAIIMOHHBIX UCTOYHUKAX;

BrlnonHeHre JaHHOTO 3aJaHusl TakXke TpeOoBajio HEOOXOJMMBIX HABBIKOB
YUTATEIIbCKOM TPaMOTHOCTU: OCMBICIICHHOE YTeHHE M aHaiu3 WHGOpMaluH, U
HaBBIKOB MAaTEMaTUYECKOW T'PaMOTHOCTU: MpaBUjIa OKPYTJICHUS YUCJIA, BBIIIOJTHEHUE
apu(PpMETHIECKUX JACHCTBUN C OMPENeNEHHON CTENEHBI0O TOYHOCTH M BBIYUCICHUN C
HCIIOJB30BaHUEM MPOMOPIIMOHATBHBIX BEIUYHUH.

Pe3ynbTaTUBHOCTH BBITIOJTHEHUS 3aaHusl 18, pacCUMTAHHOTO Ha BBIYHCIICHUE
MacCOBOW JOJIM 3JIEMEHTA B BEMIECTBE C 3aIaHHOM TOYHOCTHIO, cocTaBuina 81,73% B
2026 r. u 79,25 % B 2025 1., a pe3ynbTaTUBHOCTh 3amaHusi 19, TpebGoBapiIero
BBIYMCJIEHUS MAacChl BEIIECTBA C HCMOJb30BAHUEM BEJIMYMHBI, OINPEICIEHHON B
3ajanuu 18, ¢ 3agaHHON TOYHOCTBIO, B 2026 roay coctaBuia Toibko 72,67 % (B
2025 1. 49,59 %), 94TO CBUICTEIILCTBYET O CYIIECTBEHHOM MOJIOKUTEIBPHON THHAMUKE.

Jns mpeononeHus NePUIUTOB YCHEUIHOCTH BBINOJIHEHUS TaHHOTO 3aJlaHUs
HEOOXOIMMO: B TMporecce OOy4eHHUsT IIKOJbHUKOB AaKTUBHO HCIIOJIb30BaTh
MHTETpaJIbHbIE O3HABATENBHBIEC 38JaHUS IPAKTUKO-OPUEHTUPOBAHHOIO COAECPIKAHUS,
B T.4. pacU€THBIX 3a/1a4; aKIICHTUPOBAaTh BHUMAHHE IIKOJIBHUKOB HAa MPAKTUYECKOM
UCIIOJIb30BAaHUU (DaKTOB U TEOPETUUECKUX MOJIOKEHUH.

3ananus 3,11 npoBepsuin chOPMUPOBAHHOCTH METANPEAMETHBIX YMEHUIA:

ITo3naBatenbable YVY /|, ©0a30BBIC JOTHYCCKHE JCHCTBHUSA. BBIABIATh U
XapaKTeprU30BaTh CYIIECTBEHHBIE MTPU3HAKU OOBEKTOB (SIBJICHUI), yMEHUE OOBACHSIThH
CBSI3b TOJIOKEHUSI djeMeHTa B llepuognueckoid CcucTeMe€ €  YHCJIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsij A/pa,
oOIee YUCI0 SIEKTPOHOB), paCHpelesieHHeM SJIEKTPOHOB MO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUONOB, KU M Kajblus; (OpMUPOBAHUE
MIEPBOHAYAIIHBIX ~CHUCTEMATHU3UPOBAHHBIX TMPEACTABICHUM O BEIIECTBax, UX
MpPEBpaIlCHUsIX U MPaKTUUYeCKOM mnpumeHeHuu. lIpencraBieHue o mepuoandecKon
3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB (panuyc aToma,
AIEKTPOOTPULIATENHHOCTH ), IPOCTHIX U CIIOKHBIX BEHIECTB OT MOJIOKEHUS DJIEMEHTOB
B llepuogmueckoit cucteme (B MalblX MEpPUOJAX U TJIABHBIX MOATpYyNNax) u
AIEKTPOHHOTOCTPOEHHUSI aTOMa.

BrimmontHeHre  MaHHBIX  3a7aHUd  TpeOOBaI0  HEOOXOIWMBIX  HABBIKOB
OTpPEICJICHHS] PEareHTOB U MPOAYKTOB XUMHUYECKOTO B3aUMOJICUCTBUS B JTOTHUYECKOM
CBSI3U CO CTPOCHHMEM, KIIACCOBOM MPUHAJICKHOCTBIO U HUHIUBUIYATHBHBIMHU
CBOMCTBaMHU BEIIECTBA, C YUETOM YCIOBUM MpPOBEACHUS Mporecca. Takum oOpa3om,
YCIEUTHOCTh BBIMOJHEHUS JaHHBIX 3aJJaHUN 3aBHUCENa OT KOMILJIEKCHOTO TTPUMEHEHHUS
YMEHHI U HABBIKOB IO OMPEJEICHUIO MPOAYKTOB XUMUYECKOTO B3aUMOJICUCTBUSA U
COCTABJICHUIO COOTBETCTBYIOIINX YPABHEHUMN PEAKLIUM.

32



PesynwraTuBHOCTH BhIMOMHEHUs 3amanmii 3,11 B 2026 1. cocraBuna 72,18%,
63,62% cooTBeTcTBeHHO, 2025 1. — 82,92%, 77,78 %, 60, 95 % COOTBETCTBEHHO, YTO
yKa3bIBaeT Ha OTPHUIIATEIBLHYIO TUHAMUKY.

Jns npeoposieHuss AeUIIMTOB YCIENIHOCTH BBIMOJHEHHUS JAaHHBIX 3aaHUi
HE0OXOAMMO: B TIpoliecce 00y4IeHHsI MKOJIPHUKOB aKTUBHO UCTIOJIb30BAaTh JIOTHUECKHE
pUEMBI aHAJIOTUH, HATIPUMEp, TIPUHIIAI €UHCTBA U 0OPHOBI MPOTHUBOMOIOKHOCTEH
pu GOPMHUPOBAHUY YMEHUS TTPOTHO3UPOBATH XapaKTEp U3MEHEHHUS CBONCT aTOMOB H
o0pa3yeMbIX UMH COSIUHEHUH, MPUHITUIT MUHAMYyMa dHEPTUH I (OPMHUPOBAHUS
YMEHHUSI ONpeAcisaTh HauboJiee BEpPOSATHBIA NPOAYKT (Hamboyiee YCTONYMBOE
BEILIECTBO) XHMHUYECKOTO B3aUMOJEHCTBHUS (0CaJ0K, Tra3, BOJA); AaKIEHTHPOBATH
BHMMAaHHUE MIKOJHHUKOB Ha MPAKTUYECKOM HCIIOJIb30BaHUU (PAKTOB U TEOPETUUECKHUX
MOJIOKEHUU XUMUH.

3.2.4. BbIBOABI 00 HTOraxX aHAJIHU3A BbINOJTHEHUS 3aaHU, TPYNN 3aaHU.

IlepedyeHp dJIEMEHTOB COAEPXkKaHUs, BXOMAIIMX B 33JaHUSA, PE3YJbTAT
BBITIOJIHEHUSI KOTOPBIX cocTaBuil 6osee 50% (B cooTBeTcTBUU € KonupukaTopom OI'D
2026 tabnuia 3).

1. IlepBoHauYaIbHBIE XUMUYECKUE TTOHSATHUSA

1.2. AToMbl 1 MOJEKyIbl. XUMUYECKHAE 3JIEMEHThl. CHUMBOJIBI XUMUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.

1.3. Xumuueckass (opmyna. BaaeHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB.
CreneHb OKHUCIICHUS.

1.4. 3akoH MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAST aTOMHAas Macca.
OtHocuTenbHasT MOJIEKYJIApHas macca. MaccoBasi J1oJisi XUMHUYECKOTO 3JIEMEHTa B
COCIMHCHUM.

1.5. Konmnuecto BemectBa. Moiib. MosnspHas Mmacca. MosisipHbIil 00BEM Ta30B.
B3anMocBs3b KOJIMUECTBA, MACChl M YMCIIA CTPYKTYPHBIX €IMHUILL BELIECTBA.

1.6. ®usnueckue U XUMUYECKHE SBJICHUS. XUMUYECKAS PEAKIIUSA U €€ IPU3HAKHU.
3aKOH COXpaHEHUSI MACcChl BEMIECTB. XUMUYECKUE YPABHEHUS.

2. llepuoguyeckuii 3akoH u [lepuoanueckas cucreMa XMMHUYECKUX AJIIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB,

2.1. Ilepuoanueckuii 3akoH. [lepuoanueckasi cucTeMa XMMAYECKUX 3JIEMEHTOB
J.1. Menneneesa. llepuoasl u rpyrmmnbl. @PU3AUECKUNA CMBICI MOPSAIKOBOTO HOMEPA,
HOMEPOB NEPUOJIa U TPYMIIBI AJIEMEHTA.

2.2. Crpoenne aromoB. CocraB aTroMHbIX saep. M30Tonbl. DIEKTPOHBI.
CtpoeHre SJIEeKTPOHHBIX O000JOYEK aTOMOB IMEpBBIX 20 XHMHYECKHX 3JICMEHTOB
ITepnoanueckont cucremsl J.1. Menneneena.

2.3. 3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX IJIEMEHTOB MEPBBIX
TpEX TMEepPHUOJOB, Kaiuus, KaJlblHs (paguyca aTOMOB, 3JIEKTPOOTPUIATEIHLHOCTH,
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METAJTIMYECKUX M HEMETAIUIMYECKUX CBOMCTB) U UX COEJUHEHHI B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B [leproinueckoil CUCTEME U CTPOEHUEM HX aTOMOB.

3. CTpoeHue BelecTna:

3.1. Xumnueckass cBs3b. KoBaneHTHas (MOJsIpHAsT W HEMOJIApHAsi) CBSA3b.
DNEeKTpOOTPULATENBHOCTh XUMUYECKHUX 3J1eMEHTOB. MOHHas cBsA3b. Metamunueckas
CBSI3b.

4. Baxuelilie NnpeacTaBUTENN HEOpraHUYeckux BemniecTB. HemeTtamisl u ux
coeiMHeHUs. MeTaJUTbl M UX COCIUHCHUSL:

4.1. Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX COCTMHEHHI: OKCUIOB
(coseoOpasyrolue: OCHOBHBIC, KHUCIIOTHBIE, aM(pOTEpPHBIE) M HECOJe0Opa3yIoIIne;
OCHOBaHMM (IIE€0YMU U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIepKAaIlIne
1 OECKUCIOPOAHBIC, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIC); COJieH (CpeaHUX U KUCIIBIX).

4.2. Ou3WYecKue W XWMHUYECKHE CBOWCTBA IMPOCTBIX BEIIECTB-HEMETAIIIOB:
BOJZIOPOJIA, XJIOpa, KUCIOPOJia, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

4.3. Ousznueckne W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB-METAIIOB:
HaTpus, Kajausl, MarHus U KajablLus, AJIFOMUHHUS, JKelie3a. DIEKTPOXUMUUYECKUN P
HaIpsHKEHU METaJUIoB.

4.4, @uznyeckue W XUMHUYECKHE CBOMCTBAa BOJOPOJHBIX COCAMHEHUI
HEMETAJUIOB: XJIOPOBOJOPO/a, CEPOBOAOPOIA, AMMHUAKA.

4.5. dusnuecKre U XUMUYECKHUE CBOMCTBA OKCUI0B HeMeTasuioB: cephl (IV, VI),
azora (I, 1V, V), docdopa (111, V), yrnepona (II, IV), kpemuaust (IV). [lonyuenue
OKCHJIOB HEMETAILIOB.

4.6. Xumuueckue cBoWcTBa OKcujoB: MeramuioB IA—IIIA rpynm, 1uHKa,
meau(Il) u sxemesa (M1, 11). [TonydyeHrne OKCHIOB METAILIOB.

4.7. XuMUYECKHE CBOWCTBA OCHOBaHWUU U aM(OTEPHBIX THUAPOKCHIOB (HA
npuMepe TUAPOKCHUIIOB aTIOMUHHUA, XKeje3a, NHUHKA). [lodyueHue OCHOBaHHMM u
aM(OTEepHBIX THUIPOKCHUJIOB.

4.8. OOmme XWMUYECKHE  CBOWCTBA  KHCIOT:  XJOPOBOAOPOIHOM,
CEpPOBOIOPOHOM, CEPHUCTOM, CEpHOM, a30THOM, (hochOopHOM, KPEMHUEBOM, YTOIHHOA.
OcoOble XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tomy4yeHnue KUCIOT.

4.9. O0ue XuMUYECKHe CBOMCTBA cpeHux coel. [lonydyenue conei.

4.10. [Tomy4yenue, cobrpanue, pacro3HaBaHUE BOJIOPOa, KHCIOPOIa, aAMMHAKA,
YTJIEKKUCIIOTO ra3a B 1abopaTopuHu.

4.12. T'enernyeckas CBsI3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCAMHEHUM.

5. XvMHUYECKHUE peaKInu:

5.1. Knaccudukanuss XMMAYECKUX PEAKIUNA TIO0 Pa3TUYHBIM IMPU3HAKaM: TI0
YUCIIy M COCTaBYy y4YaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, 1o
M3MEHEHHIO CTETICHEN OKUCIEHUSI XUMUYECKHUX JIEMEHTOB.
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5.3. OkuCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  OKUCIUTENH U
BoccTaHoBUTENH. [Iporiecchl OKMCIEHUS U BOCCTAHOBJICHHS. DJIEKTPOHHBIM OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHLHOU PEAKIINH.

5.4. Teopus DdIEKTPOJUTUYECKOM Jucconuanuu. KaThoHbl, aHHOHBIL.
OJEKTPOJIUTBI U HEAJIEKTPOJUThl. CuibHbIE U clalble ANEKTPONUThL. CTENEHb
JUCCOIALINH,

5.5. Peaknuum HOHHOro oOMeHa. YCIOBHS NPOTEKaHUS PEAKLHd HOHHOIO
0oOMeHa, TIOJIHBIEC U COKPAILEHHBIC HOHHBIC YPABHEHUSI PEAKIIUAMN.

7. Pacuérer:

7.1. Pacuértel o hopmysiaM XUMHUYECKUX COSTUHECHUM.

7.2. Pacu€Tbl Macchl/MaccOBOM J10JIM PACTBOPEHHOTO BEIIECTBA B pACTBOPE.

7.3. Pac4€Thl MO XUMHUYECKUM YPaBHEHUSIM.

[lepeueHb 371€EMEHTOB COJiep>)KaHusl / yMEHUMN, HABBIKOB, BUJIOB TTO3HABATEIHLHOMN
NEeATEeIbHOCTH, OCBOCHUE KOTOPBHIX BCEMHU IIKOJbHUKAMU PETHOHA B IIEJIOM, a TaKXkKe
IIKOJIbHUKAMHU C Pa3HbIM YPOBHEM MOATOTOBKH HEJIb3sI CUUTATh JOCTATOYHBIM.

1. IlepBoHauaIbHBIE XUMUYECKHUE TIOHSATUS

1.1. Hucteie BemecTBa u cMecu. CriocoObl pa3/ieiieHus: CMECEH.

6. XuMust ¥ OKpy>Karomias cpeja:

6.1. BemecrtBa u Marepuasibl B MOBCEAHEBHOW KU3HMU 4elloBeKa. besomacHoe
HCIIOJIb30BaHME BEIIECTB M XUMHYECKUX peakuuil B jlabopatopuu u ObiTy. IlepBas
MIOMOIIH TPU XUMUYECKUX 0XKOTaX U OTPABICHUSX.

6.2. XuMHuUeCcKOe 3arpsi3HEHHE OKpYXaIIeh cpelbl (KUCIOTHBIC TOH,
3arpsi3HEHHE TIOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €r0 TMPEIOTBPAIICHHUS.
[Ipenenbuas gonyctumas koHreHTpauus BemiectB ([1/IK). Pons xumuun B pemienun
AKOJIOTHYECKUX MpobJieM. Y criIeHre TapHUKOBOTO A (PeKTa, pa3pylieHre 030HOBOTO
CJ104.

6.3. [Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEMHUS U UX COSAMHEHUN
MIPOMBIIJICHHOCTH U CEJIbCKOM X03sicTBE. [[puMeHeHe MeTaioB U CIUIaBOB (CTaJb,
YyTyH, TIOpaTtOMUHUN, OpoH3a). [ToHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX OT KOPPO3HH.

BbiBOABI 0 BEpPOATHBIX NPUYMHAX 3ATPYAHEHU M THIHMYHBIX OIIMOOK
ydacTHUKOB OI'D no xumuu B 2026 r. B Kuposckoii o01acTu:

— HEJIOCTAaTOYHBI ypOBEHb C(HOPMUPOBAHHOCTH JIOTHYECKOW  CBSI3U
CTPOCHHUs BEIIECTBA, €Tr0 KJIACCOBOM MPUHAMICKHOCTH, XUMHUYECKUX CBOMCTB,
MPOJYKTOB B3aUMOJICHMCTBUS €r0 C JAPYTMMHA BEUIECTBAMU C YYETOM YCIOBHUH
MPOBEJCHUS MPOLIECCA, IPUMEHEHUE BEIIECTB U IMPOLECCOB C UX YYACTUEM B PA3BUTUU
00IIIECTBA U B KU3HHU KaXKIOTO YEJIOBEKA,
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— HEC(OPMUPOBAHHOCTb HAaBBIKOB IIPAKTUYECKOTO IIPOBEICHUS
XUMHUYECKOTO JSKCIIEPUMEHTA U CIOCOOOB PabOTHl € BEIIECTBAMM, XHMHUYECKOU
OCy1I0M U 000pyA0BaHUEM B J1a0OPATOPUU U B OBITY;

— HEC(OPMUPOBAHHOCTh CUCTEMHBIX 3HAHUI 110 SKOJOTHYECKUM BOIIPOCaM
1 OXpaHe OKPYKAIOWIEH CPENBL;

— HU3KWM YPOBEHb YATATEIBCKON U MATEMATUYECKOW TPAMOTHOCTH;

— HU3KUH ypOBEHBb cpOopMUpOBaHHOCTH Y Y]l U MeTanpeaMEeTHbIX YMEHUN
CaMOOPTraHU3alMU U CAMOKOHTPOJIS.

[TpocnexuBaeTcss TCHACHIMS K YBEIHMYCHHIO PE3YJIbTAaTUBHOCTH BBITOTHCHHS
3amanus 19, HampaBJICHHOTO Ha BBISIBICHHUC IMPEJCTABICHUS O 3aKOHOMEPHOCTSIX H
M03HABAEMOCTH SIBJICHUH TPHPOABI, TTOHMMAaHUEC OOBCKTUBHOW 3HAYMMOCTH OCHOB
XUMUYCCKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMITOHEHTA OOIICH
KyJIbTYpbl M TPAKTHUYECKOW IEATECTHLHOCTH YEJIOBEKAa B YCIOBHUAX COBPEMEHHOTO
o0IIecTBa; MOHMMAaHUE MECTa XMMHH CPEAW APYTHMX €CTECTBEHHBIX HAyK; YMCHHE
MPaBUJILHO MCIOJB30BaTh HW3YYCHHBIC BEIICCTBA W MaTepuaiabl (B TOM YHCIC
MUHEPAIbHBIC YA00PEHUsI, METAIIBI M CIUIABBI, IPOAYKTHI MEPEepadOTKH MPUPOTHBIX
HMCTOYHUKOB YIJICBOAOPOJOB (YIJIs, TIPUPOIHOIO raza, HePTH) B OBITY, CEIHCKOM
X03MCTBE, HA IIPOU3BOJICTBE 1 TIOHUMAaHUE 3HAYCHUS KUPOB, OCIIKOB, YTIICBOJIOB JIJIs
OpraHM3Ma 4YeJIOBEKa; YMEHHE IMPOTHO3MPOBATH BIUSHUE BEMICCTB M XUMHUYECKHUX
MIPOIIECCOB HA OPTaHMW3M YEJIOBEKAa W OKPYKAIONIYI0 MPUPOIHYIO Cpedy; YMCHHSI
MPEACTABNIATh PE3yJbTaThl AKCIIEpUMEHTa B (OpPME BBIBOJOB, JI0KA3aTEIIbCTB,
rpaduKoB U TaOJIUIT ¥ BEISBIISATH YMITUPUYECCKUE 3aKOHOMEPHOCTH.

C 3aganumem Nel9 B 2026 r. cripaBmimich 72,67 % ydactHUKOB, B 2024 romy —
49,59 % u B 2024 rony — 42,17 %.

OCHOBBIBasICh Ha CTATUCTUYECKUX JTAHHBIX, OTMEUYAETCS YOBICTBOPUTEIHHBIN
ypoBeHb BhinojiHeHUs 3aaanuii KMM OI'D nmo xumum B 2026 romy B KupoBckoi
obnactu. Kak m B 2025 rogy, OOJNBIIMHCTBO YYaCTHUKOB YCIHEHIHO BBIMOJHSIOT
TUIOBBIE 33JaHUs, BIAJCIOT OCHOBHBIMH MBICIUTEIBHBIMU HABBIKAMHU, HMEIOT
JOCTAaTOYHBIA 3arac 3HAaHUW O TPEIMETY, BIAJCIOT HABBIKAMHM KOJIWPOBAHUS H
JIEKOAUpOBaHUus WH(MOpPMAIMU, yYMEIOT paboTaTh ¢ rpadukaMud M CXeMaMu, MOTYT
MHTEPIIpEeTUpOBaTh rpaduueckue mozaenu. I[lo pesynbraraMm aHanmM3a MOXKHO
KOHCTaTUpOBaTh, YTO HauboJyiee YCMEUIHO YYAaCTHUKU CIPABUIIUCH C BHIIOJHEHHEM
3amanmit: Ne2 (92,59 %), Ned (86,58 %), Ne5 (90,37 %), No 6 (85,19 %), Ne7
(88,64 %), Ne9 (81,15%), Nel15 (92,26 %), Ne 18 (81,73 %). Bmecte c Tewm,
YBEJIMYECHHE YMCIa HEJIOCTATOUHBIX PE3yIbTaTOB MO UTOraM 3K3aMEHa T'OBOPHUT 00
onpeneneHHbIX AePUIUTAX Pe3yIbTaTOB 00YUEHUS IIKOIBbHUKOB XUMUU. CIOXKHOCTH
BBI3bIBAIOT 3aJaHUsi Ha cooTHecenne Nel(, Ha ymeHue KiaccupuIUpPOBAThH
xumudeckue peakiuu Nell, yMeHue BbIOOpa MpPaBWIBHBIX OTBETOB U3 MacCHUBa
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npenaoxkeHHslx  (16), 3amaHuss, TpeOyrolIMe NPAKTUUYECKUX 3HAHUH METOJOB
Oe3omacHOi pabOTHl ¢ BEIIECTBAMHU M TMPaBHJI TeXHHKH Oe3omacHoctH (16, 23),
3aJlaHUsl KOMIUJIEKCHOTO MPUMEHEHHSI CUCTEMHBIX 3HAHUN, METANPEIMETHBIX YMEHUN
Y HaBBIKOB YMTATEIbCKON M MaTeMaTHYeCKOW rpaMoTHOCTH (3amanue 20, 21, 22).

PA3JIEJI 4. PEKOMEHJALIMU IS CUCTEMbI OBPA3OBAHMUA 110
COBEPIIEHCTBOBAHUMIO METOJUKHU ITPEITIOJABAHUA XUMHUHN

4.1. AnMuHHCTpanmuu o0pa3oBaTeJbHBIX OPraHM3alMid MO0 OPraHU3aNMU
KA4eCTBEHHOW MOATOTOBKH YYALIMXCSH 10 MPeaAMeTy

— MpOaHaIU3UPOBATh pe3yabTarel OI'D Mo XMMHM BBITYCKHUKOB 9 Kilacca
o0pa3oBaTeNnbHON OpraHu3aliu U COOTHECTU UX B pa3pe3e CTATUCTUKU BBHITOJHEHUS
OI'D no XxuMuu B pETUOHE U B LIEJIOM I10 CTPAHE;

— BBISIBUTH  PE3EPBbI 110  COBEPIICHCTBOBAHUIO MPO(ECCUOHAIBHOM
KOMIIETEHTHOCTH YYUTEJIEe XUMHUH 00pa30BaTeIbHON OpraHU3alllH;

— aKTUBH3UpOBaTh  PabOTy C  POAUTENSIMH  IIKOJIBHUKOB IO
MHOOPMUPOBAHUIO O HOPMATHUBHO-TIPaBOBBIX HOopMax OI'D ¢ 1enbio aaekBaTHOTO
BBIOOpA IIPE/IMETa U MOTUBALIMU BBIITYCKHUKA HA IOCTH)KEHHUE pe3yiIbTaTa;

— aKTUBH3UPOBATh PadOTy MO HWHOOPMUPOBAHUIO BBITYCKHUKOB 9-bIX
KJIACCOB O HOPMAaTUBHO-NPABOBBIX HOpMax OI'J;

— CBOECBPEMEHHO BBIABIISATHh NOTEHIHAIBHBIX Y4acTHUKOB OI'D o xumunu;

— 0o0ecreyuTh YCJIOBUS MO OpraHU3allMd BHEYPOYHOM pabOThl 10
noarotroBke k OI'D mo xuMuu;

— OpraHM30BaTh  OOIIee MEeAarornyeckoe  OOCYXJEHHE  BOIIPOCOB
opranuzanuu AughepeHIupPOBAaHHOTO0 00YYEHHS MKOJLHUKOB C PA3HBIMU YPOBHAMHU
MPEAMETHON MOJATOTOBKH U €IUHBIX TpeOOBaHUU (opMUpOBaHUS (HYHKIIMOHATHHON
IPaMOTHOCTH, U YHUBEPCATBHBIX YUCOHBIX JEHCTBUI IIKOJIHHUKOB;

— o0ecrneYnTh BO3MOXKHOCTD TOJTYUYEHHUS] YUUTEISIM XUMUHU HEOOXOIUMOU
MH(pOpMAIUU U TOBBIIICHUS KBAIU(PUKAIIUU TI0 MOATOTOBKE MIKOJLHUKOB K OI'D no
XUMHUU Ha PETHOHATIBLHOM U (heliepaqIbHOM YPOBHSX B T.4. OHJIAMH.

4.2. y4uTeJsiM MO COBEPIICEHCTBOBAHMIO NMPENOAABAHUS YUeOHOr0 MpeaMeTa

1) onTUMaNBbHO KCIIONIB30BATH pecypchl odunmanbaoro cata OUIIH:

neMoHcTpannonHbeiii Bapuant KUM nns mposenenuss [TUA, komuduxatop
AJIEMEHTOB COJCp)KaHWUA W TPeOOBAaHWUN K YPOBHIO IOATOTOBKH OOYYAIOIIMXCH,
cnenudukaruss KM s nposeaenuss OI'D mo XMMUK, METOIMUYECKHUE MaTEpHUaIbI
JUIST TPEIMETHBIX KOMHCCUM CcyObekToB Poccuiickoit denepaiuyd 1o MpPOBEPKE
BBITIOJTHEHUS 3aJaHui ¢ Pa3BEPHYTHIM OTBETOM HDK3aMEHAIMOHHBIX pador OI'D,
METOIMYECKUE PEKOMEHAAUMH ISl YUYUTEIIEH, MOJArOTOBICHHBIE HA OCHOBE aHAJIN3a
TUMMAYHBIX OMUOOK ydacTHHKOB OI'D 1o XMMHHM MPONLIOr0 TOJa, B KOTOPBIX
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MOCJEAOBATEIbHO AHAIU3ZUPYIOTCS TPYJIHOCTU BBIMOJHEHUS! BBITYCKHUKAMHU BCEX
3aganuit OI'D, OTKpBITHIA OaHK 3aJaHUN 10 XHUMHH, BHUJICOKOHCYJIbTAIIUU
pPa3pabOTUYNKOB KOHTPOJIbHO-U3MEPUTEILHBIX MATEPUATIOB;

2) Bce, paccMaTpUBaeMble B OCHOBHOM Kypce 00yUYeHHUs XUMUU, TEOPETHUECKUE
MOJIOKEHUS 3aKPEIUIITh OTPAOOTKON Yy IIKOJIBHUKOB YMEHUW BBIMOIHATH y4eOHO-
Mo3HaBaTeNbHbIE 33/1aHus, B T.4. popmata KUM OI'D no xumuu:

B Tiporecce OOYyYCHHS XWMHUU aKIICHTHPOBAaTh BHUMAHHWE HA TIOHIATHH
XUMHUYECKOTO 3JIEMEHTA KaK ONpeAeIEHHOr0 BH/1a OJHOSAEPHBIX YaCTHIL] CIIOCOOHBIX
00pa3oBbIBATH PA3IMYHBIE COCIMHEHMS, @ HE PEAJIbHOTO BEIIECTBA, U COOTBETCTBEHHO,
UCIIOJIb30BaTh 3TOT TEPMUH JJii 0003HAYEHHUs KauyeCTBEHHOI'O COCTaBa BEIECTBA U
oO0lIMX CBOMCTB, XapakTEpPU3YIOUIMX JIAaHHbIA BUJ 4actull (3amanue 1);
aKTyaJM3upOBaTh 3HAHUE CTPOEHUS aTOMa U OTpadaThIBaTh YMEHHE 1O TpaduyecKon
MOJENIM aToMa WIM HOHA XapaKTepu30BaTh YACTHUIy Ha NpeIMET 3apsjaa sajpa,
KOJIMYECTBA HEUTPOHOB, KOJIMYECTBA MPOTOHOB, KOJWYECTBA JIEKTPOHOB, & TAK K€
ONpENENsATh MOJOKEHHE COOTBETCTBYIOIIETO €M XUMHUYECKOTO JJIEMEHTAa B
MepuoInYecKor Tabmuie (mepuoa, rpymnmna, noArpymnmna, HoMep), U Mo TUM JaHHBIM
XapakTepu30BaTh YACTUIy Ha NpEeAMET 3apsia sapa, KOJIMYECTBA HEUTPOHOB,
KOJIMYECTBA ITPOTOHOB, O0IIIETO KOJTMYECTBA MJIEKTPOHOB U KOJIMUYECTBA JIEKTPOHOB Ha
BHEILIHEM 3JIEKTPOHHOM YpOBHE (3a7aHue 2); GopMuUpoBaTh yMEHUE IIKOIBHUKOB IO
MOJIOKEHUIO XHMHYECKOrO »JJEMEHTa B NEPUOJUYECKOM TaONHIle CpaBHUBATH
CBOMCTBa 00pa3yeMbIX UM COCAMHEHUN (METAJT — HEMETALT JUIsl TPOCTHIX BEIIECTB,
KUCJIOTHO-OCHOBHBIE CBOMCTBAa JJIsI OKCHUJIOB U THUIPOKCHUIOB) aKIEHTUPOBATH
BHUMAaHHE HAa M3MEHEHUU KHUCJIOTHO-OCHOBHBIX CBOMCTB BOJAOPOAHBIX COCIMHEHUM
XUMHYECKUX 3JeMeHTOB riaBHbix noarpynn V, VI u VII rpynn (3amanue 3);
(bopMHUpOBaTH YMEHHE, UCTIONB3YS CPABHEHHE JICKTPOOTPHUIIATEIIBHOCTH XUMHUYECKHIX
AJIEMEHTOB M HOMEp TPYMNIBI B MEPUOIUYECKON TaOIuUIEe, ONpEeAessiTh UX CTENEeHU
OKHCJICHHS] B XHMHYECKOM COeIMHEHUU (3amaHue 4); UCIHOIb3ysd CpaBHEHHUE
METALTNYECKUX-HEMETAUIMYECKUX ~ XAPAKTEPUCTUK  XUMHUUYECKHUX  DJIEMEHTOB
dbopMupoBaTH YMEHHE UIKOJBHUKOB pa3jinyaTh BUJbl XUMHUYECKOM CBS3U B
CoeMHEHUSIX (KOBaJICHTHAsi HEMOJsipHas — oOpa3oBaHa 4YacTUIAMU OJHOTO
XUMHUYECKOTO DJIEMEHTa-HEeMeTallla, KOBAJICHTHAS TOJISIpHAst — 00pa3oBaHa pa3HBIMU
XUMUYECKUMU DJIEMEHTaMHU-HEMETa/lllaMi, HWOHHas — oOpa3oBaHa pa3HBIMH
AJIEeMEHTaMU METAJJIOM M HEMETAJJIOM, MeTajulhdeckasi oOpa3oBaHa AJIEMEHTaMU-
MetaiaMu) (3amanue  5);  ¢dopMuUpoOBaTh yYMEHHE IIKOJIBHUKOB CpPaBHUBATh
XapaKTePUCTUKA XMMHYECKUX  OJEMEHTOB, MCIOJIb3YySl UX TIOJOKEHUE B
MePUOANYECKON TaONuIle, aKIEHTUPYsS MPU ATOM BHUMAaHUE Ha CHEHU(PUUECKUX
CBOMCTBaxX BOJIOPOJIa KaK 3JIEMEHTA, UMEIOUIEr0 BCEro OJWH 3JIEKTPOH, U MO3TOMY
HMMEIOLIEr0 CXOJICTBO € 3JIEeMEHTaMu | rpymnmbl riaBHOW NOATPYMIbL, U B TOXKE BpeMs,
MMEIOIEr0 BCEr0 OJIMH HEIOCTAIOIUN 3JEKTPOH JI0 3aBEPIICHMS] BHEIIHErO
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3JIEKTPOHHOTO YPOBHS, U MTO3TOMY, UMEIOIIETO CXOACTBO C 3iieMeHTamu VII rpyrmrmsr
IJIaBHOM MOATPYNIIbI (3a4aHKe 6); IpU paCCMOTPEHUH CTPOEHHUS U CBOMCTB N3y4aeMbIX
BEILIECTB KCIOJIb30BATh MX CUCTEMATUYECKUE W TPUBHUAJIBHBIC HA3BAaHUS, & TAKKE
aKIIEHTUPOBaTh BHUMAHHUE HA CBS3U COCTAaBa BEIIECTBA M IMPUHAJJIEKHOCTH €ro K
onpenen€éHHOMY KJIaccy COEAUMHEHUU (3aJaHue 7); Ha OCHOBE 3aKOHA COXPaHEHUs
MaTepuu U Ha MPUHIIUIIEC SIUHCTBA M OOPHOBI MPOTHUBOMOIOKHOCTEN (DOPMUPOBATH Y
IIKOJbHUKOB yMEHHE TMPOTHO3UPOBAHUSA BO3MOKHOCTH XHMHUYECKOW PEaKIIH,
aKIICHTHPYS MPU 3TOM BHUMaHWE Ha aM(OTEpPHBIX CBOWCTBAX ITMHKA, AJTFOMUHUSA,
XpoMa, Maprasiia, kejie3a U UX COeAMHEHNI, TACCUBALIMY AIFOMUHUS, XpOMa, JKeJie3a
B KOHIEHTPUPOBAHHBIX CEPHOM M a30THOM KucioTax (3amanus 8, 10); dopmupoBath
yYMEHHE IIKOJIbHUKOB ITPOTHO3UPOBATH HANOO0JIee BEPOSTHBIE MPOTYKTHI XUMUYECKOTO
B3aMMO/ICHCTBUS BEIIECTB, UCTIOJIb3Ys X MPUHAIICKHOCTD K OITPEACIEHHBIM KJlaccam
COCIMHEHUM, aKIIECHTUPYsI MPU 3TOM BHUMaHUE Ha CHEeUU(PUKE XUMHUUYECKUX CBOMCTB
KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KuCIOT (3amaHus 9, 21); ucnomwsiys
TEOPETUYECKUE OCHOBBI OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBbHBIX PEAKIMN W peakiui
MOHHOTO OOMeHa, (OopMHUpOBaTh Yy IIKOJbHUKOB YMEHHE COCTABIISITH YpaBHEHUS
PEaKIUU C TOHWKEHUEM CTETIEHU OKUCIICHUS Y OKUCIUTENS U C TOBBIILIEHUEM CTENIEHU
OKHCJICHHSI Y BOCCTAHOBUTENS, AKIEHTUPYST BHUMAHHE Ha METOJIE€ PACCTAHOBKHU
K03 GUILIMEHTOB C MOMOIIBIO AIEKTPOHHOTO Oananca (3aganus 11, 15 20); ucnonsiys
TEOPETUYECKUE OCHOBBI PEaKIMii MOHHOTO OOMEHa, (POpMHPOBATH Yy IIKOJIHLHUKOB
YMEHHE COCTaBJATh YpPaBHEHHUS PEaKUUM C O0Opa30BaHUEM MaJOPaCTBOPUMBIX
BEIIIECTB, Ta30B, CIAOBIX DJIEKTPOJUTOB, AKIEHTUPYS BHUMaHUWE Ha COCTaBJICHUU
COKpAIIEHHOIO MOHHOTO YPAaBHEHUSI M HAa YMEHUHU TMOJIb30BAHUS IIKOJbHUKAMHU
Tabnuieit pacrBopumoctu (3amanus 13, 14, 23);

3) B mporiecce 00y4deHUsI POCISKUBATH HEPA3PHIBHYIO CBSI3b TEOPETHUECKUX
OCHOB XMMHU C JKM3HBIO YEJIOBEKA U C MPAKTUYECKUM MPUMEHEHHEM MOJYYEHHBIX
3HAHUU MPU PEIICHUH MPOOJIeM Pa3HOTO YPOBHS U XapakKTepa:

BCE paccMaTpUBaeMbIe B Kypce XMMHH BEIIECTBA U MPOIIECCHI C UX Yy4aCTHUEM
JIOJDKHBI OBITh OIEHEHBI C MO3WIUM HUX HMCIOJIb30BAHUS B MPOMBIIIJIEHHOCTH U B
MMOBCEIHEBHON KW3HU YEJIOBEKA; IIKOJbHUKH JOJKHBI MUMETh MPEICTABICHUE O
BOKHEHIIMX XUMHYECKHUX MPOU3BOACTBAX (METAUIyprusi, CHUHTE3 aMMHUAKa,
MIPOU3BOJICTBO CEPHOM W a30THOW KHUCIJIOT, MPOU3BOJCTBO YIOOpEHUM, CTEKIa H
OeToHa);

aKTyaJu3UpPOBaTh 3HAHWE OCHOBHBIX TPUEMOB U MPABUI O€30MIACHOCTU PAOOTHI
c o0OpyI0BaHMEM M BEIIECTBAMU, U (POPMHUPOBATH Yy IIKOJIHHUKOB MPAKTUUYECKUE
nercTBus Tipu padbote ¢ BemecTBamu (3aganue 18, 19, 23);

4) B mpakTUKe OOYYCHHS XUMHUU HEOOXOAMMO WCIOJIb30BaTh PEATbHBIN
XUMUYECKUN HKCHEPUMEHT C METOJUYECKUM COMPOBOXKICHHEM, TMO3BOJISIOMINI
s dexTuBHO HOPMHUPOBATH:
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NPaKTUYECKUE JACMCTBUS UIKOJBHUKOB C OOOpPYJOBaHHMEM U BEIIECTBAMH,
CUCTEMHBIE 3HAHMSI XMMUYECKHUX CBOMCTB BEIIECTB, 3aKOHOMEPHOCTEH, MPU3HAKOB
nporecca U (paKTHYECKOTo MOBEACHUS BEIIECTBA U €ro uieHTuduKanuu (3aganus 12,
16, 17, 21, 23);

5) oOydeHHEe MIKOJIBHUKOB XMMHU OCYLIECTBIISTH B IpOLEcce MPOOIEMHOro
pELIECHUs] WHTErpajbHbIX I[103HABATEJbHBIX 3aJaHUM, B T.4. C HCIOJIb30BAHHEM
pacyE€THBIX 3a1a4:

OpU W3YyYEHUU CTPOEHUS, IOJYyYEHUS W XHUMHYECKHX CBOHCTB BELIECTB
(GbopMHpOBaTh HABBIKM PEHICHUS PACUETHBIX 33Jlad MO XMUMHUHU C HCIOJIb30BaHUEM
YMEHUN TMPUOOPETEHHBIX NIKOJbHUKAMU Ha YypOKaX MaTeMaTUKu U (PU3MKH,
aKIIEHTUPYS BHUMAHME HAa WJIEHTUYHOCTh MOJXOJIOB MO CHOoco0aM BBISIBICHUS
po0JIEMBbI, BEIPAOOTKH IJIaHA PEILIEHHUS, HCIOJIb30BaHM MAaTEMATHYECKOTO anmapara;
KOPPEKTUPOBAaTh B XOAE€ OOY4YEHUS MAaTEeMaTHYECKYI0 IPAMOTHOCTH IIKOJbHUKOB;
aKIICHTHPOBAaTh BHUMAaHUE Ha TMPaBWIAX OKPYIVIEHUS 4YHUCIAa M 3JIEMEHTax
YUTATEIbCKON IPaMOTHOCTH, TAKUX KaK YMEHHE BBIIEIUTh TO, YTO HEOOXOIUMO HANTH
U TO, YTO JJIsi 3TOr0 JIaHO, U HEOOXOAMMO JOTOJHUTEIBHO HAWTH; MCIOJb30BaTh
yHUBEpCaJIbHbIE Yy4yeOHbIE JAEWCTBUS IO KOAUPOBAHUIO M JIEKOJUPOBAHUIO
uHdopmaluu, npenactaBieHun e€ B pasHbIX (opmax (Tabmmiia, cxema, rpaduk,
pucyHoK) (3amanus 18, 19, 22);

6) Ha ypoKax XHUMHH pacCMaTpUBaTh MEPUOJUYECKYIO CUCTEMY XHMHYECKUX
AJIEMEHTOB KaK OCHOBY 3aKOHOMEPHOCTEW CBOWCTB BEIIECTB M (POPMUPOBATH Y
IIKOJIbHUKOB HAaBBIK 3()(PEKTUBHOIO MCIOJb30BaHUS MEPUOJIUYECKON TaOIMUIIBI
XUMUYECKUX 3JIEMEHTOB IPHU BBHINOJIHEHUU 33JIaHUIl pa3HOTO XapakTepa U Pa3HOro
YPOBHSI CJIOHOCTH; IIPH PAaCCMOTPEHHHM BOMNPOCOB B3aUMOJEHUCTBHUS BEILECTB B
BOJIHBIX pacTBOpPax OTpadaThIBaTh YMEHHUSI ITKOJILHUKOB IO UCTIOIH30BAHUIO TAOTHUIIbI
pPacTBOPUMOCTH M psiia aKTUBHOCTHM METAJJIOB KakK CIPAaBOYHOrO Marepuana JJist
ONpeaeneHns] BO3MOXHOCTH Tpoliecca M Haumbojiee BEPOSATHBIX MPOAYKTOB 3TOrO
B3aHMO/ICICTBUS,

7) B mpolecce OO0y4eHUsT XMMHHM AaKTUBHO MCIOJb30BaTh NPOAYKTHBHBIE
NesTebHOCTHBIE (OpMBI W METONBI, HampaBJIeHHbIE Ha  (OpPMHpPOBAHUE
METaNpeIMETHBIX YMEHUIA:

YCTAHABJIMBATh JIOTUYECKUE CBSI3W, AaHaJIu3, CPAaBHEHHUE, COIMOCTABJICHUE,
UCKJTIOYEHHE JIUIIHEr0, 00001IeHIe, TPOrHO3UPOBAHUE, CUHTE3, TPYIIIUPOBKA;

BKJIIOYATh B Ipoliecc OOydyeHHs] yuyeOHO-TIO3HaBaTEIbHbIE 3aaHus U3 OaHKa
naHHbIX odunmanbHoro caiita OUIIN: BeIOOpa, COOTBETCTBUS W AaKIEHTUPOBATH
BHMMAaHHE HA BBIOJIHEHUHM TECTOBBIX 33/JIaHUM C OTPULIAHUEM U C HEONPEIeIEHHBIM
KOJIMYECTBOM BEPHBIX OTBETOB;

8) aKTMBHO TPHBJIEKATh YYaIIMXCS K MPOCKTHOM NEATeTbHOCTH, TpeOyromen
MPAKTUYECKOr0 MPUMEHEHUS XUMHUUECKUX 3HAHUM;
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9) motuBupoBath BblTyckHHUKOB OOILl Ha nocTwkeHue pe3ynbrara, a HE Ha
u30eraHue  HEyJay;  BOCIHUTHIBATD Yy  HHUX  IEJIEYCTPEMIIEHHOCTh U
CTPECCOYCTOMUNBOCTb.

4.3. mno opranuzanuu AuddepeHUMPOBAHHOIO 00y4eHHsI IIKOJIbHUKOB C
Pa3HBIMHU YPOBHSAMM NPeAMETHOI MOATOTOBKH.

Amnanus BermonHeHus 3aganuii KM OIS mo XMMHH U BEISIBJICHHBIX TUITUYHBIX
3aTPYAHCHUH W OIMMOOK YYaCTHUKOB B TPYIINIaX C Pa3HBIM YPOBHEM IOJATOTOBKH
MO3BOJISIET CAEIaTh COOTBETCTBYIOIIME BBIBObI M BHECTH CIICYIOIIME PEKOMEH/ AN

1) AJis1  IMKOJBHHUKOB € HM3KHUM YPOBHEM MOATOTOBKMH II0 XHWMHHU
AKTUBU3HUPOBATH pa60Ty C 0a30BBIMU IOHATHUAMU u 9JICMCHTAapHbIMHU
3daKOHOMCPHOCTAMMA B XHUMHUH, UCIIOJIBb3Y: IIPU 3TOM THUIIOBBIC 3aJ1aHUA KM OI'D no
XUMUU:

aKTyaJu3upoBaTh 0a30Bble MOHATUS (XUMHSA, XUMHUYECKas peakUus, aTOM,
MOJIEKYJ1a, MOH, XMMHUYECKUN 3JEeMEHT) U (POopMHpOBaTh y IIKOJIHbHUKOB YMEHHE
IrPaMOTHOTO WCHOJB30BAaHUSI JAHHBIX TEPMHHOB, U TIOHMMAaHHUE HUMH XUMHUYECKOU
CYITHOCTH TEKCTa C UCIOJIB30BAaHUEM STHUX TEPMUHOB (3a7aHue 1); akTyaau3upoBaTh
3HaHUE CTPOCHMS aTOMa — OJTHOSAIEPHOM HEUTPAIbHOM YaCTHIIbI BEIIECTBA, MOJIEKYJIbI
— MHOTOSIIEPHONM HEHUTPaJbHOW YacCTHIIbl BELIECTBA, MOHA — 3apsyKEHHOW YacTHIIbI
BELIECTBA; 3HAHUE CTPYKTYpPHI MEPUOJUYECKON CHUCTEMbl XUMHUUECKHX 3JIEMEHTOB U
dbopMHpOBaTh y IIKOJbHUKOB YMEHHE W3BJIEKaTh W3 MEPUOJUYECKON TaOIHIIbI
HEO0O0XO0IMMYIO0 HH(POpMAITHIO (TIEPHO,T — MOPSIKOBBIN HOMEP BHEIITHETO JICKTPOHHOTO
YpOBHS, Tpynma — KOJHYECTBO BaJCHTHBIX OJIJIEKTPOHOB, HOMEpP XHMHUYECKOTO
aJieMeHTa — 3apsf sapa) (3agaHue 2); GopMHpPOBATh y IKOJIbHUKOB HaBbIK CPABHEHHUSI
METATUIECKIX-HEMETAIUIMUYECKUX W KHCIOTHO-OCHOBHBIX CBOMCTB XHMHUYECKUX
AJIEMEHTOB I10 UX MOJOKEHUIO B IEPUOIUUECKOM TabmuIe (3ananue 3); GopMupoBaTh
y IMIKOJbHUKOB YMEHHE ONPEICNATh MO (opMyJie BEUIeCTBa CTENEHU OKUCICHHS
0o0pa3yoIUX €ro XMMHYECKUX DJIEMEHTOB M, HA0OOPOT, MO CTEHNEHH OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB COCTAaBJIATH (POPMYJIbI UX COCTUHEHUM (371eMeHT 3a1anus 4);
aKTyalM3UpOBaTh 3HAHUE BUIOB XUMHUYECKOW CBS3U (KOBAJIEHTHAs HEMOJSPHAs,
KOBaJICHTHAs TOJISIpHAs, MOHHAS, METaJUIMYecKas) U (HOpMHUPOBATh Yy IIKOJIBHUKOB
YMEHHE OIpenesaTh BHUA CBSI3M CPaBHEHHEM METAJUIMUECKUX-HEMETAUIMYECKUX
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yIoluX 3Ty CBA3b (3aAaHue 5); GopMUpoBaTh
y UIKOJIbHUKOB YMEHHE CpPaBHUBATh CBOWCTBAa YaCTUI[ XUMHYECKHX 3JIEMEHTOB
(37K TPOOTPULIATENIBHOCTD, PaInyC) U, 00pa30BaHHBIX MMM HPOCTBHIX COEAMHEHUMN
(MeTayuI-HeMeTallI, MaKpOCTPYKTYpa, (a30BO€ COCTOSIHUE MIPH CT.Y.), 110 TOJI0KEHUIO
XUMHUYECKOTO 3JIEMEHTa B MEPUOJAMYECKON Tabmuile (3a7aHue 6); aKTyaJIu3upoOBaTh
3HaHWE TPUBHAIBHBIX HA3BaHMH M3y4aeMbIX B Kypce XHUMHH BEIIECTB U TMPaBUI
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COCTaBJICHUS CUCTEMATUYECKUX Ha3BaHUI XUMHYECKUX COEMHEHUI;
aKTyaJM3upoBaTh 3HAaHME OOIIel KiacCcu(UKaIMM HEOPraHWYECKUX BEIIECTB U
dbopMHUpOBaTh y IIKOJBHUKOB yMEHHE MO (opmylie WM Ha3BaHUIO BEIECTBA
ONpeNeNsaTh €ro KIacCOBYIO MPHUHAJICKHOCTh (3amanue 7); GopMUpOBaThH Y
IIKOJILHUKOB YMEHHUE OMpPEAEisaTh BO3MOXXHOCTh XHUMHUYECKOTO B3aMMOJCHUCTBUS
BEILIECTB, MPHUHAJJICKAIIUX OINPEICNEHHBIM KjlaccaM COCIUHECHUH, AaKICHTUPYS
BHMMAaHNE Ha MPUHIIMAIIAX €IUHCTBA M OOPHOBI MIPOTHUBOIIOIOKHOCTEH U MUHUMYMa
SHEPTUU: BBIMAJICHUE OcaaKa, 00pa3oBaHue Tra3a, 00pa3oBaHue CI1aboOro IEKTPOIUTA
(3amanue 8, snemeHT 3aganus 10); akTyaau3upoBaTh 3HAHUE OCHOBHBIX BHJIOB
XUMUYECKUX  B3aUMOJICMCTBUN  XapakTEpHBIX JUIsl  ONpENeNEHHOro  Kiacca
HEOPraHUYECKUX COCAMHEHUN U (HOPMHUPOBATH y HIKOJIHLHUKOB YMEHHE OINPEICISThH
MPOAYKTHI 3TUX B3aUMOJICUCTBUM, YMEHUE COCTABJISITH COOTBETCTBYIOIINE YPAaBHEHUS
peakIui, akIeHTUPYsl MPU 3TOM BHHMaHWE Ha HWCIOJIL30BAaHUU Psjla aKTUBHOCTHU
MeTaJIOB (dJeMeHThl 3amanuit 12, 17, 21, 22, 23); dbopmupoBaTh y MIKOJIHHUKOB
YMEHHE pa3inyaTh 10 XapaKTePHBIM MTpU3HaKaM (LIBET, 3aMax, 1eUCTBUE HHIUKATOPA)
M3ydaeMble B Kypc€ XMMHUH BELIECTBA U YMEHHE ONPEAENISTh BUAUMBIE MPU3HAKU
XUMHUYECKOTO Iporiecca (dJeMeHThl 3ananuid 12, 17); akTyaau3upoBaTh TOHSATHE
AIEKTPOTUTUUECKON JAUCCOLMAIIMK U DJIEKTPOJIUTa, (GOPMHPOBATH Yy HIKOJIBHUKOB
YMEHHME COCTaBJSITb YpPaBHEHHE TIOJHOW JIUCCOLMAIIMU AJICKTPOJIMTA B BOJHOM
pacTBope, AakICHTUPYSd BHUMAaHHE Ha HCIOJIb30BAHUM TaOJUIIBI PACTBOPUMOCTH
(3amanune 13); dopMupoBaTh YMEHHE IIKOJBHUKOB COCTABJISITh COKpAIIEHHBIC
YpaBHEHHSI peaklMii MOHHOTO OOMEHa, MCMOJIb3ysl 3aKOH COXPAHCHHUS MaTepuu U
uH(popMaIuioo TaObNUIBI PacTBOPUMOCTH (3amanue 14); akTyanu3upoBaTh MOHATHE
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON pPEAKIUA — XUMHUYECKOE B3aWMOJICUCTBUE C
MOHM)KCHUEM  CTEMEHW OKHUCICHUS XHUMHYECKOTO JJIeMEeHTa, 00pa3ylolero
OKWCIIUTENIb, W C TOBBIIIEHUEM CTENEHU OKHUCICHUS XUMHUYECKOTO 3JIEMEHTA,
00pa3yromiero BoCCTaHOBUTENb;, (OPMHUPOBATh y IIKOJbHUKA YMEHHE OMPEICIATh
OKHCIIUTENIb W BOCCTAHOBUTEIb, AaKIEHTUPYS BHUMAaHUE Ha €JAUHCTBE W
MPOTUBOMOJIO)KHOCTA ~ TIOHSATUM:  OKUCIUTEIh-BOCCTAHOBUTEIb,  OKHUCJIECHUE-
BOCCTAHOBJICHUE, OKUCIUTEIb — BOCCTAHOBJIEHUE, BOCCTAHOBUTENIb — OKUCIICHHUE U
Ha €IMHCTBE MPOLIECCOB OKUCIIEHUA-BOCCTAHOBJIEHUS (3a1aHue 15); akTyanu3upoBaTh
3HaHWE MpaBWJ OE30MaCHOCTH TPH pabOTe C BEIIECTBAMH U OCHOBHBIX MPUEMOB
paboOThI B XUMHUECKOM JIabopaTtopuH (3a1anue 16); COBEpIlIeHCTBOBATH y IIIKOJIBHIUKOB
HaBBIKM YUTATEIbCKOM TPAMOTHOCTH IO aHaM3y TEKCTa 3aJaHUs C BBIICICHUEM
CMBICJIOBBIX YacTeH, XUMHUYECKON MH(OpMALIMK U YHUBEPCAJIbHbIC YUeOHbIE 1eUCTBUS
[0 TIUIAHWPOBAHUIO BBIMOJHEHUs ydeOHOoro 3amanus (3aganue 18, 19);
COBEPIIICHCTBOBATH Y IMKOJLHUKOB HABBIKY MPUMEHECHUSI MATEMATUIECKUX OTIepaIiuii
JUIs1 OIPE/IeJICHHS] MACCOBOM JIOJIM 3JIEMEHTA B BEIIECTBE, MACCOBOM J0JIM BEIIECTBA B
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CMECH, HAXOXJICHHS MPOMOPLMOHANBHBIX BEIWYUH IO YPABHEHUIO XUMHUYECKOM
peakiuu (3amanue 18, 19, snemenTsl 3a1anus 22);

Jnst dopMupoBaHMs yKa3aHHBIX 3HAHUW U YMEHHH y HIKOJIBHUKOB C HU3KUM
YPOBHEM TOJIOTOBKM MO XMMHH HEOOXOJMMO aKTUBU3HPOBATH PENPOIYKTUBHBIC
METO/IbI 00YYEHHSI C HCTIOIb30BAHUEM TUIIOBBIX 3aJJaHHM 10 XUMHUU 0a30BOTO YPOBHS
CJIOXKHOCTH: PAacCMOTpeHHE Oa30BbIX 3aKOHOMEPHOCTEW CTPOEHUS BEIIECTB U
IPOLIECCOB C UX Yy4YacTHUEM, CO3[aHUE YCTOWYUBBIX OOpa3oB, MPUMEHEHHE
MHEMOHUYECKUX TIPABUII.

Hanpumep, npu nzyuenuu temsl «BeliecTBa 1 XUMUYECKUE PEAKIIUNAY C LIETIbIO
(GopMHpOBaHUS Yy UIKOJBHUKA YMEHHUS ONPEAENATh BAJEHTHOCTh XHUMHUYECKOIO
AJIEMEHTA B €r0 COEMHEHMSIX MOKHO HCII0JIb30BaTh MHEMOHUYECKUE MPABUJIA, TAKHE
KaK: KaJui, HaTpui, cepedpo — OAHOBAIIEHTHOE J100p0; AIFOMUHUH, KEJIE30, XPOM —
TpéxBanieHTHbIN JOM. [Ipu popMupoBaHuM yMeHHS HanucaHue (OpMyIIibl BEIIECTBA
MO>KHO HCIIOJIb30BaTh MHEMOHUYECKOE IPABUIIO: CAIIOTH MOU TOT'0, MPOIMYCKAOT «all
nBa o». [Ipu popMupoBaHuU yMEHUS ONPENETATH LIBET MHANKATOPA B PACTBOPE MOKHO
UCIOJIb30BaTh MHEMOHMYECKOE TPaBUIO:  (PEHOIPTAJIECHHOBBIA B  IIEI0Yax
ManuHOBbIM. [Ipu QopmMupoBaHMM 3HAaHUH W YMEHHUS UIKOJIBHUKA pabOThl €
XUMUYECKOM IIOCYJOM M BEUIECTBAMU MOYKHO HCIIOJIB30BaTh MHEMOHHYECKOE
MpaBUJIO: CHavyasia BOJAA, a MOTOM KHUCJIOTa, HHAaue ciyduTtcs Ooinbuas o6ena. Ho, npu
Bcel 3(h(PEeKTUBHOCTU MCOIB30BAHMS TAKMX 3aIIOMUHAIOIINXCS TPaBUI, HEOOXOAUMO
oOpamiaTb BHHMMaHHE UIKOJIbHUKOB HAa OrPAaHUYEHHOCTh HMX HPUMEHEHHS, Tak,
HarpuMmep, (OpMajbHO >KEJIe30 MOXKET MPOSIBIATh BAJEHTHOCTh pPaBHYIO 2, a
pa3baBiieHHE KHUCJIOTHl B ONpPEAEIEHHONW MOCIEI0BAaTEIbHOCTH CBSI3aHO C CUJIbHOU
DK30TEPMHUYHOCTBIO PACTBOPEHUS KOHLUEHTPUPOBAHHOW CEPHOM KHCIOTHI, a,
HaIpUMep, YKCYCHYIO KHCIIOTY MOKHO pa30aBiisiTh B 1t000M nopsake. Ilpu nzyuenun
TeMbl «OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE DPEAKUHUNW» CO3JaHUEM YCTONYHMBOIO
oOpaza rpaburesnss U MOTEPIEBIIETO MOXXHO (DOPMUPOBATH MOHSITHE OKUCIMUTENS U
BOCCTAHOBUTEISI M YMEHHUE IIKOJbHHMKA OMNPEAENsITh HMX IO pacHpeieseHUIo
AJNIEKTPOHHOM INIOTHOCTHU — «IPUEMY» U «OTAAUE» DJIEKTPOHOB, a TaKXKe (POPMUPOBATH
MOHATHE €JUHCTBA OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB: HE ObIBaeT
rpadutens 0e3 ®KepTBBI U, HA0OOPOT, HE ObIBAET moTepneninero 6e3 rpadurens. [Ipu
MCIIOJIb30BAaHNU 3aHUMATENbHBIX TOHSATHBIX OOpa30B M MHEMOHUYECKHX MpPaBHII
BaXHO HE BMAJaTh B KPallHOCTH M HE NPEICTaBIATh XMMHIO Kak HaOboOp 3a0aBHBIX
KOMHUKCOB, @ MPU UX YMECTHOM M PAIlMOHAIILHOM HCIOJb30BAHUU PACCMATPUBATH
XUMHUIO KaK HAayKy C NPUCYIIMMH €H, KaKk U JI00H JIpyroil Hayke, MpeaMeToM
U3Yy4YEeHUs, LEIsIMU, METOAaMH, NPUHIMIAMHU, 3aKOHOMEPHOCTSIMU U, 00s53aTeJIbHO,
u3ydeHue e€ Kak HeoOX0IMMOCTb pa3BUTHUS OOIIECTBA.
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Takoil moaxoA MO3BOJSAET MNPUIATH 3aHUMATEIBHOCTh U AKTUBU3HPOBATH
3alOMHHAHKE 0A30BbIX MOHSATUN M MOJOXKEHUNH XMUMHYECKOM HAayKd U 3(PEPEKTUBHO
(dbopMHpOBaTh YMEHHUE IIKOJbHUKOB MPUMEHSITh WX TPU BBIMOJIHEHUU THUIIOBBIX
y4eOHBIX 3a/1aHUi 0230BOT0 YPOBHSI CII0KHOCTH, a TAK)KE Pa3BUBATh MOTUB U3yUCHUE
XUMUH.

2) ans UIKOJBHUKOB € JOCTATOYHBLIM YPOBHEM MOJATOTOBKHM [0 XUMHHU
HEOOXOJIMMO aKTUBU3UPOBATh Pa0OTy C JIOTMUYECKON CBSI3bIO CTPOCHHUS U CBOMCTB
BEILIECTBA!

aKIIEHTUPOBATh BHUMAHKE IIKOJLHUKOB Ha aM(OTEPHBIX CBOMCTBAX OEpUILIHS,
[IMHKA, ATIOMUHUA, XpOMa, MapraHiia, *ejie3a uX OKCUA0B U TUIPOKCUAOB (3a1aHus 3,
7); dhopmupoBaTh y UIKOJIBHUKOB yMEHHE OIpeAeNiarTh Mo (opMmylie BemecTsa
BaJICHTHOCTH 00Pa3yoOIINX €r0 XUMHUYECKHX 3JIEMEHTOB U, HA000POT, IO BAJICHTHOCTH
XUMHUYECKUX DSJEMEHTOB COCTaBIATh (OPMYIBI WX COCIWHEHUH, aKIEHTUPYS
BHMMaHHE IIKOJBHUKOB Ha HE PABHO3HAYHOCTH TOHATHUH BaJCHTHOCTh U CTEIMEHBb
OKHCIICHUS, TaK [JJs OMpeIeJeHus BaJEHTHOCTH HEOOXOAMMO COCTaBUTh
rpaduyeckyto ¢GopMmyiny coenuHeHus (3agaHue 4); aKLEHTUPOBATh BHUMAaHHE
IIKOJILHUKOB Ha KJjlaccaX OMHApHBIX COEIMHEHUI (Hecoyieo0pa3yrole OKCHIBL,
NEPOKCU/IBI, MEepCYabGUIbl, THUIPHUABI) U COBEPIICHCTBOBATh HABBIKU OIPEIENIATH
BEILIECTBA 3THX KJIAcCOB MO QopMyne (3agaHue 7); aKTyalu3upoBaThb 3HAHHE
CHEU(PUIECKUX CBOMCTB MIETOYHBIX H IIEIOYHO3EMEIbHBIX METAIIOB (MIEPOKCHIBI,
THIIPHU/IBI), aTIOMUHUS, XpoMa | jkelie3a (maccuBallisl B KOHIIEHTPUPOBAHHBIX CEPHOU
M a30THOM KUCIOTax, aM(OTEpHbIE CBOMCTBA), 030HA (CHJIBHBIA OKUCIUTEINb); a30Ta
(B3anMo1eHicTBHE B OOBIUHBIX YCIOBUSX TOJBKO C JIUTHEM), ClICIIU(UUECKIE CBOMCTBA
KOHIEHTPUPOBAHHBIX CEPHOM W A30THOW KHCIOT (CUJIbHBIE OKHCIMTEIN) U
COBEpIIEHCTBOBATH Y UIKOJIbHUKOB YMEHHUE COCTABIIATH COOTBETCTBYIOILIUE YPABHEHNUS
XUMUYECKUX peakuuii (3amanust 9, 12, snemeHt 3amanus 21);bopMupoBaTh yMEHUE
MPOBOANTH WACHTU(DUKAIINIO BEIIECTB C MCIOJIH30BAHUEM KaueCTBEHHBIX PEaKTHBOB
(3amanue 17);

Jns  dbopmupoBaHMs yKa3aHHBIX 3HAHUM W YMEHUW Yy MIKOJBbHUKOB C
JOCTaTOYHBIM YpPOBHEM TOJATOTOBKM IO XMMHH HEOOXOJUMO aKTHBH3UPOBATH
ABPUCTUYECKUE METOJbI OOYUYEHHs C MCITIOJIIb30BAHUEM THUIIOBBIX 3aJaHHUM M0 XMMHUU
0a30BOr0 ¥  MOBBIIEHHOTO  YPOBHS  CJIOXHOCTH: pPacCMOTpeHHEe  OOUIMX
3aKOHOMEPHOCTEN CTPOECHMS BEILIECTB M IPOLECCOB C HUX Y4YaCTHEM, IPUMEHEHHE
00001aI0IINX CXEM, TUAarPaMM U AJITOPUTMUYECKUX TPEUCAHUN.

Hanpumep, npu n3ydyeHnn temol «BemecTsa 1 XUMUYECKHE PEAKLIAN C LEIBIO
dbopMHUpOBaHUS y WIKOJbHUKA 3HAHUWA THUIOB XUMHUYECKUX pPEaKUUd M yMEHUs
ONpPENENIATh UX C YYaCTHEM KOHKPETHBIX BEIIECTB MOXKHO HCIIOJIb30BaTh CXEMY
pEaKuuu C BBIIEICHUEM LBETOM OJMHAKOBBIX XUMHUYECKUX DJIEMEHTOB U TaKUM
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o0pa3oM HAarsIIHO TOKa3aTh OCOOCHHOCTH peakUuid COeIuHEHUs (HECKOJIbKO
pPEareHToB M OJIMH MPOJYKT, BKIIOYAIOUIUN BCE XMMUYECKHUE DJIEMEHThI PEareHTOB),
peakimii pa3noxeHus: (U3 OJHOTO peareHTa 0O0pa3oBaHHE HECKOJIbKHUX MPOAYKTOB C
pacnpenesieHueM XHMHUYECKHX DJIEMEHTOB), peakuuid 3amMmelneHus (MpocTod W
CJIOKHBIN peareHThl 00pa3yloT MPOCTOM U CIOXKHBIA MPOAYKT B JIPYTHX COYETAHMSIX
XUMHYECKHUX JIEMEHTOB) U peaKInii 0OMeHa (CJI0KHbBIE peareHThl 00pa3yIoT CI0KHBIC
OPOAYKTHl C Pa3HBIM COYETAHHEM OJMHAKOBBIX TPYMNI XUMHUYECKUX 3JIEMEHTOB).
Hcnonp30BaHne IBETOBBIX CXEM MO3BOJISIET HATIISIIHO MTOKA3aTh MPUHITUI COXPAHEHUS
BEUIECTBa B XUMHYEeCKMX peakuusax. [lpu dopmupoBanuu yMmeHHs HalMCaHUE
dbopMysbl BelleCTBA MOXHO HCIOIb30BaTh AITOPUTMHUYECKOE MpeanucaHue: 1)
BBIIIUCATh  CHUMBOJIBI  XHUMHMYECKMX  DJIEMEHTOB B  TMOPSAKE  YBEJIWYCHUS
AIIEKTPOOTPHUIIATETILHOCTH; 2) ONPEAETUTh MOCTOSHHYIO CTENEHb OKHUCICHUSA Y
BXOJISIIINX B COCTaB XMMHUUYECKUX DJIEMEHTOB; 3) ONPEAETUTh CTETICHb OKUCICHHS Y
XUMHUYECKOTO 3JIEMEHTa B COOTBETCTBUM C Ha3BAaHUEM COCAMHEHHUS; 4) paccTaBUTH
COOTBETCTBYIOIINE WHICKCHI B COOTBETCTBUH C MPUHIIMIIOM COXpaHEHHUsS 3apsia B
BenjectBe. HeoOxoaumo oOpaTuTh BHUMaHUE IIKOJIBHUKOB Ha BO3MOYKHOCTb
BApUATUBHOIO HAMHUCAHUS (HOPMYJ MO CTEHEHU OKUCICHHUS XUMHUYECKUX IJIEMEHTOB
pasubix BemiectB, Hampumep, NO; u N;Os u HE0OXOAMMOCTH OJIHO3HAYHOCTH
HA3BaHMS BEIIECTBA: JAMOKCHJ a30Ta W TETPAOKCHJ JAHa30Ta, HO yKa3aTh Ha
HEJ0CTATOYHOCTh Ha3BaHus okcua azota(lV). Ilpu popMupoBanum 3HaHU U yMEHUS
IIKOJIbHUKA pabOThl C XUMHUYECKOW MOCYAOW M BEIIECTBAMH MOXKHO HCIIOJIb30BaTh
QITOPUTMUYECKHE CXEMbl TIOCIEIOBATEIBHOCTH  BBIMOJHEHHUS OINEpaluii 10
MIPUTOTOBJICHUIO PACTBOPA C 33JIaHHBIM KOJIMYECTBEHHBIM M KaU€CTBEHHBIM COCTAaBOM,
OUMCTKE BEIIeCTBA MepeKpUcTauIn3anuend, (UIBTPOBAHHEM, OTCTABAHUEM,
neperonkoi. Ormepand MOTYT OBITh TPEACTAaBICHBI B (OpPME PUCYHKOB HIIU
dotorpaduii ¢ MOSICHUTEIBHBIM TEKCTOM. AJTOPUTMHUYECKUE CXEMBI-TIPEANUCAHMS
yIOOHO MCMONB30BaTh MPU MPOBEACHUM JOMAIITHETO JKCIEPUMEHTA C OBITOBBIMH
BEIIECTBAMH, YTO CIOCOOCTBYeT (HOPMHUPOBAHHIO METAMPEAMETHOTO YMEHHUS
BBITIONHATh  JCHCTBHSI COTJIACHO HWHCTPYKIMH, a Takke COBEPIICHCTBYET
HKCIIEPUMEHTAIbHBIE HABBIKU IIKOJIbHUKOB.

Tako# moaxos mo3BossieT GOopMUPOBATH JOTUIECKYIO CBSI3h 0OA30BBIX TTOHITHIA
Y TIOJIOKCHHM XUMHUYECKOW HAyKHW W YMEHUW BBIIOJHATH 33JaHUA 1O XHUMUU
MOBBIIIIEHHOTO YPOBHS CJIIOXKHOCTH, TPEOYIOIINEe MPUMEHEHUSI CUCTEMHBIX 3HAHUU U
MeTanpeIMETHBIX YMEHHI: KOJIUPOBAHUS U JIEKOJIUPOBAHUS MH(POpMAIIMK, aHAK3a,
abCTparupoBaHusl CYILIECTBEHHOr0, O0O0OIIEHUs, TPYNIUPOBKH, (HOPMYITHUPOBAHUS
BBIBOJIOB.
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3) s WIKOJBHUKOB € BBICOKHM YPOBHEM MOATOTOBKH 10 XUMHUHU
aKTUBU3MPOBATh pabOTy CO cHEU(PUIECKUMH OCOOEHHOCTSIMU CTPOEHHUS, CBOMCTB U
pPEaKIMOHHON CIOCOOHOCTH OT/IETIbHBIX BEILIECTB:

aKTyaJu3UpOBaTh 3HAHHE JIOHOPHO-AaKIIENITOPHOTO MEXaHW3Ma 00pa30BaHUs
XUMUYECKOU CBSI3U U YMEHHUS ONPEEIATh BEIIECTBA C PEAIM3aUEN 3TOI0 MEXaHU3Ma
CBA3M (MOH aMMOHHSI, a30THAsl KUCJI0TA), COBEPUIEHCTBOBATh Y MIKOJIBHUKOB YMEHHUE
ONpENENsATh BAJICHTHOCTh M CTENEHb OKHUCIEHHS B BEIIECTBaX C JOHOPHO-
aKLENTOPHBIM MEXaHU3MOM o00pa3oBaHus CB3M (3amanus 4, 5); GopmupoBaTh y
IIKOJIbHUKOB YMEHHUE PAcCTaHOBKM KOA((UIMEHTOB B YpPaBHEHUH OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOM pEaklMd METOJOM JJIEKTpOHHOro OajiaHca, B T.4. C
UCIOJIb30BAaHUEM HMOHHBIX Nodypeakuuil (3amanue 20); akLEHTHPOBATh BHHUMaHUE
IIKOJIbHUKOB HAa BJMSHUU KUCJIOTHOCTU CpEIbl HAa MPOJIYKTHl OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEAKIMl W peakiuid HOHHOTO OOMEeHa, a TaK e
COBEpILIEHCTBOBATh Yy IIKOJbHUKOB YMEHHE COCTAaBJIEHHUS COOTBETCTBYIOIIMX
YpaBHEHUH XUMUYECKUX peakiuii (3aganue 21); popMHpOBaTh y IIKOJIbHUKOB YMEHUE
KOMIIJIEKCHOT'O UCITOJIb30BAaHUSI MAaTEMAaTUYECKUX OIEpaluil IPU PEIIEHUH PACUETHBIX
3a/1a4 1o XuMuu (3aganue 22);

st popMupoBaHus yKa3aHHBIX 3HAHUM U YMEHHUM Y IIKOJBHUKOB C BHICOKUM
YPOBHEM IMOJTOTOBKHU M0 XUMUU HEOOXOAUMO aKTUBU3UPOBATH YACTUYHO-TIOMCKOBBIC
METO/IbI 00Y4E€HUSI C UCIIOJIb30BAHUEM THUIIOBBIX 3aJJaHUM TT0 XUMHUH BHICOKOTO YPOBHSI
CIO0KHOCTA M XHUMHYECKOTO 3KCHEPUMEHTa C AUAAKTUYECKHUM COIPOBOXKICHUEM
MpoOJEMHOr0 XapakTepa, HalpuMep: BIUSHUE KUCIOTHOCTH Cpebl Ha 0Opa3oBaHue
KHUCIIBIX COJieH (AEMOHCTPAIlMOHHBIM W/WIM YYEHUYECKUU ODKCIEPUMEHT TIO
B3aMMOJICUCTBUIO YIJIEKMCIIOTO Ta3a C M3BECTKOBOW BOJOW C 0Opa3oBaHHEM U
PAaCTBOPEHHMEM  OCajJKa); KHCIOTHO-OCHOBHAs JBONCTBEHHOCTh aM(pOTEPHBIX
COCIMHEHUI  (IEMOHCTPAIIMOHHBIM  W/WIW  YYEHUYECKUUA  IKCICPUMEHT  TIO
B3aMMO/JICHCTBHUIO COJIEH [IMHKA WJIM AJIFOMUHUS B BOAHBIX PACTBOPAX CO LIEJIOYAMH U
pacTBOpeHHE Ocagka B HW30bITKE MIETOYM U TpU  J0OABICHHH KHUCJIOTHI);
WCMOJIb30BaHUE KUCIOTHO-OCHOBHBIX UHAUKATOPOB ISl OMPEICICHUS CPEIbl BOAHBIX
pPacTBOPOB COJIEH (IEMOHCTPAIIMOHHBIA W/UIM yYEHUYECKUH DKCHEPUMEHT TIO0
M3MEHEHUIO [BETa pACTBOPA XJIOPHU/Ia ATFOMUHHUS U IIBETA pacTBOpa KapOOHATa KaJIHsI
NPy BHECEHUU HECKOJBKUX Kamenb QeHondranenHa, JIakMyca W METHUIIOBOTO
opamxkeBoro). IIpoBecTn JKCIEPUMEHT OOBSICHUTH XUMHUYECKYIO CYIIHOCTbH
MPOUCXOIAIINX U3MEHEHUIN U HAMCATh COOTBETCTBYIOIIME YPABHEHUSI XUMHUUYECKHUX
peakiuii. OTBETUTH Ha PsJI BOIPOCOB, TAKUX KaK: MPUBEIUTE MPUMEPHI 00pa30BaHUs
KHUCJIBIX M CPEIHUX COJIEN MO JEHCTBUEM YTIIEKUCIIOr0 I'a3a B IPUPOJIE; OJUHAKOB JIU
OyZIeT pe3ynbTaT IKCIepuMeHTa eciiv: B iepBomM ciydae kK 100 mur 10 %-nHoro pactBopa
ménoun HaTpus 1006aBuTh 2-3 karmum 10 %-HOro pactBopa cyib(ara IUHKA, a BO
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BTOpoM ciaydae K 100 ma 10 %-nHoro pactBopa cynbdaTa HuHKa 100aBUTH 2-3 KaIliu
10 %-Horo pactBopa MIENOYM HATPHUsA;, JOOOW JM M3 HCMOJB3YEMbIX KHCJIOTHO-
OCHOBHBIX WHAMKATOPOB MOXXHO HCITOJIb30BaTh JUIsI KAYECTBEHHOTO OIpEACTICHUs
KHACJIOTHOCTH pAcCTBOPOB, KakKOW W3 WHAWKATOPOB HENb3s HCIONIB30BATh IS
OTIpe/ieNIeHUs CJIab0 KUCIION U CJ1abo MIEIIOYHOM Cpebl.

Taxoit moaxo no3BossieT (OpMUPOBATH METAIIPEIMETHOE YMEHHUE IITKOJIbHUKOB
MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS U Pa3HbIe BUABI MHQOPMAIUH ISl PEIICHHUS
IIPAKTUYECKUX 3a]1a4, IPEIMETHBIE YMEHUS ITPOTHO3UPOBAThH YCIIOBUSI IIPOBEICHUS U
Mepbl 0€30MACHOCTH PEaJTbHOTO0 XMMHUYECKOTO MpPOLEcca U HABBIKU HCCIEI0BAaHUS
BEIIECTB B XUMUYECKON J1a00paTOpUU U UCIIOIb30BAHUSI UX B OBITY.
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