PA3JEJI 1. XAPAKTEPUCTUKA YYHACTHHUKOB OI'D

I'/IABA 2.
Metoanyeckuii aHaau3 pe3yjabraToB Ol
11O XUMHUHN

11O YYHEBHOMY NIPEIMETY

1.1. KoJn4yecTBO' y4aCTHMKOB 3K3aMeHOB 10 y4eOHOMY npeamery (3a 3 roaa)

Tabauya 2-1
DK3aMeH 2024 r. 2025 . 2026 r.
% ot 00111eTO % ot 00111eTO % ot 0011eTO
Yell. qyucia Yell. qyucia Yell. yucia
y‘-IaCTHI/IKOB y‘-IaCTHI/IKOB y‘IaCTHI/IKOB
oros 2618 100,00 2600 100,00 2599 100,00
I'BD-9 0 0 0 0 0
1.2. IIpoueHTHOE COOTHOLIICHUE FOHOLIEH U AeBylIeK, ydacTByomux B OI'9 (3a 3 roxa)
Tabruya 2-2
2024 r. 2025 . 2026 .
o % ot 00111eTO % ot 00111eTO % ot 00111eTO
Yell. qyucia Yell. qyucia yerl. qucia
y‘-IaCTHI/IKOB y‘-IaCTHI/IKOB y‘-IaCTHI/IKOB
MyKCKOM 834 31,86 831 31,96 811 31,20
JKenckuii 1784 68,14 1769 68,04 1788 68,80

1 KonnMuecTBO y4aCcTHHKOB OCHOBHOTO II€pHoa poseaenus O



1.3. KosinvecTBo yyacTHUKOB OI'D 1o yueOHOMY npeaMeTy Mo KaTeropusim?

Tabauya 2-3
No 2024 . 2025 . 2026 1.
n/n Yaacranku OI'9 qel. % ge1. % qeol. %
1 O6yuarormuecst COLLI 1772 67.69 1804 69,38 1736 66,79
2 OOyuaromuecs JTUIeeB 327 12,49 262 10,08 334 12,85
3 Obyuaromuecs 255 9,74 285 10,96 269 10,35
TUMHaA3Un
4. | O6yuaromuecs OOII 257 9,82 240 9.23 251 9,66
5 Obyuaromuecs B 7 0,27 8 0,31 5 0,19
MPE3UACHTCKOM
6 O6yuatomuecss CIIO ] 0,04 4 0,15

BbBIBO/] o0 xapaxmepe uzmenenusn Koauuecmea yuacmuukoge OI' no npeomemy

OTtmeuaercst coxpaHeHue KonndyecTBa yuacTHUKOB OI'D o xumun B 2026 1 Ha ypoBHe 2025 1. (pa3Huua cocraniser -1), uto Ha 0,73 % Huxe

KOJIMYECTBA yYaCTHUKOB dKk3ameHa B 2024 1. B 2026 roxy HabmrogaeTcs HE3HAUYUTEIBbHOE yBeNIMUeHUE noym ydamuxces u3 aunees, OOILL, CIIO,

YMEHbIIIEHHE J10JIM YYACTHUKOB PK3aMEHa U3 TMMHA3UN U PE3UACHTCKUX YUeOHBIX 3aBeICHUNA. J{0JIM OCTaNbHBIX KaTErOpHil yyalmuxcsi MpakTHYeCKU

HE U3MEHWIUCH B cpaBHeHUU ¢ 2024 u 2025 romom. CTaOMIBHO JOJIS IEBYIIEK BCE aHAIM3UPYEMBIE Tojla MPUOIU3UTEIHHO B ABa pa3a MPEBHIIIACT

JOJIIO FOHOIIIEH — Y4aCTHHUKOB 3K3aMCHaA.

2 Tlepeuenn kateropuit OO MOMKET ObITH YTOUYHEH / TOMOIHEH C YIETOM CIEIU(PUKU PETHOHATBHOM CHCTEMBI 00pa3oBaHuUsl
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2.2. Ilunamuka pesyabraroB OI'D no npeamery

Tabruya 2-4
TTosysumm oTMeTKy 2024 r. 2025 r. 2026 r.
YelL. % Yell. % yell. %

«2» 221 8,44 291 11,19 207 7,96

«3» 707 27,01 716 27,54 565 21,74

«4» 908 34,68 955 36,73 871 33,51

«5» 782 29,87 638 24,54 956 36,78

2.3. Pesyabtarbl OI'D nmo ATE pernona

Tabauya 2-5

Ne ATE Bcero «2» «3» «4y» «5»

/11 YYaCTHUKOB yeql. % yell. % yell. % yell. %
1. | Amxepo-CymxeHcknii 'O 66 7 10,61 6 9,09 25 37,88 28 42,42
2 benosckuii 'O 149 7 4,70 27 18,12 50 33,56 65 43,62
3 bepesosckuii 'O 65 2 3,08 24 36,92 25 38,46 14 21,54
4 | r. KemepoBo 705 46 6,52 95 13,48 233 33,05 331 46,95
5 r. HoBoky3Helk 482 27 5,60 99 20,54 140 29,05 216 44 81
6 | Kamranckuii 'O 20 2 10,00 7 35,00 4 20,00 7 35,00
7 Kucenesckuii 'O 111 18 16,22 26 23,42 31 27,93 36 32,43
8 Mexnypeuenckuit MO 117 8 6,84 17 14,53 49 41,88 43 36,75
9 MuickoBckuii 'O 43 8 18,60 15 34,88 15 34,88 5 11,63
10 | Ocuanukosckuii 'O 52 4 7,69 7 13,46 17 32,69 24 46,15
11 | Ilpokonbesckuii 'O 163 16 9,82 38 23,31 65 39,88 44 26,99
12 | Taiiruackumii 'O 10 1 10,00 4 40,00 3 30,00 2 20,00
13 | Opruackuii 'O 88 3 3,41 24 27,27 32 36,36 29 32,95
14 | Benosckuit MO 17 5 29,41 5 29,41 6 35,29 1 5,88
15 | I'ypreBckuit MO 26 2 7,69 8 30,77 14 53,85 2 7,69
16 | Vbxmopckuit MO 7 3 42,86 3 42,86 1 14,29
17 | Kemeporckuit MO 53 10 18,87 27 50,94 9 16,98 7 13,21
18 | KpanuBunckuit MO 28 7 25,00 9 32,14 8 28,57 4 14,29




Ne ATE Bcero «2» «3» «4» «5»

/11 YYaCTHUKOB yeql. % yell. % yell. % yell. %
19 | Jlenunck-Ky3uenkuit MO 116 12 10,34 35 30,17 39 33,62 30 25,86
20 | Mapunnackuiit MO 50 12 24,00 18 36,00 20 40,00
21 | HoBoky3Heukuit MO 36 7 19,44 12 33,33 12 33,33 5 13,89
22 | IlpokomnbeBckuit MO 32 13 40,63 16 50,00 3 9,38
23 | IlpombiuieHHOBCKUH MO 17 1 5,88 9 52,94 3 17,65 4 23,53
24 | Tamrraroasckuii MO 43 3 6,98 14 32,56 16 37,21 10 23,26
25 | Tucynsckuit MO 7 1 14,29 2 28,57 3 42,86 1 14,29
26 | Tonkuuckuit MO 33 5 15,15 8 24,24 14 42,42 6 18,18
27 | Tsoxunckuiit MO 23 7 30,43 7 30,43 9 39,13
28 | YeOynuuckuit MO 4 1 25,00 1 25,00 2 50,00
29 | KOprunackuit MO 6 1 16,67 3 50,00 2 33,33
30 | Sitckuit MO 21 3 14,29 9 42,86 8 38,10 1 4,76
31 | Slmxuackuit MO 9 1 11,11 2 22,22 2 22,22 4 44 .44

2.4. Pe3yIbTaThl 110 IPYNINAM YYACTHHKOB 3K3aMeHA ¢ PA3JIHYHLIM YPOBHEM MOATOTOBKH ¢ yueToM Tuna 003

Tabauya 2-6
J10J151 y4ACTHHKOB, MOJIyYHBIINX OTMETKY*
Ne Yuactauku OI'D «4» u «5» «3», «d» 1 «5»
n/n «2» «3» «4» «5» (kauecTBO (ypoBeHb
o0y4eHus) 00YYEHHOCTH)
1. OOyyaromuecs JIHUIICEB 0,96 7,67 28,75 62,62 91,37 99,04
) Obyuatromuecs
) TUMHA3ui 3,82 14,89 35,50 45,80 81,30 96,18
3 O6yuatommecst COILI ¢
YHUOIT 11,94 19,40 34,33 34,33 68,66 88,06
4 Obyuarommmecs COILL 8,69 24,46 33,39 33,45 66,85 91,31

3 ITepeuens kareropuit OO MOXKET OBITh YTOYHEH / IOMOJIHEH C YIETOM CIIeHU(DHUKU PETHOHATIBHON CHCTEMBI 0OPa30BaHHUs

4 Vka3bIBaeTcs J0JI1 06yqa}0nmxcs[ oT 06H161"0 4Hucjla YYaCTHUKOB I10 IPEAMETY




J10J151 y4ACTHHKOB, MOJIyYHBIINX OTMETKY*
Ne Yuactauku OI'D «4» u «5» «3», «d» 1 «5»
n/n «2» «3» «4» «5» (kauecTBO (YypoBeHB
o0Oy4eHus) 00yYEeHHOCTH)
5 Ob6yuarommmecs OOIIT 15,60 31,60 38,00 14,80 52,80 84,40
6 Obyuarommmecs OO 3,57 7,14 42,86 46,43 89,29 96,43
7 Obyuatromuecs
CrenOLI 0,00 0,00 0,00 100,00 100,00 100,00
2 Oobyuaromuecs
MHTEPHATOB 50,00 0,00 0,00 50,00 50,00 50,00
9 Oobyuaromuecs
MPE3UICHTCKIX 0,00 0,00 0,00 100,00 100,00 100,00
10 | Obyuarouuecs BY3 0,00 0,00 33,33 66,67 100,00 100,00

2.5. Beigenienne nepeunst OO, npoeMOHCTPHPOBABIINX HauboIee BLICOKHE pe3yabTaTel OI'D mo npeamery?

Butoupaemcea om 5 00 15% om oowezo uucna OO 6 cyb6vexme Poccutickoii @edepayuu, 6 KOMopbwix:
o 0o ywacmuukos OI' D, nonyuusuwiux ommemxu «4» u «5», umeem makcumaibHvle 3Hauenusn (no cpasuenuio ¢ opyeumu OO cydvekma

Poccuiickoii @edepayuu),
o 0ozsa yuacmuukog OI' D, noayuueuiux Heyo0s1emeopumenbHy0 OMMenKy, umeem MUHUMAIbHbLE 3HAUeHUs (no cpasuenuto ¢ opyeumu OO0
cyovexma Poccutickou @enepanyn).

Tabauya 2-7
Jlons1 y4acTHUKOB, Jlonst y4acTHUKOB,
No Hassarue OO o y4aCTHUKOB, MOJTYYUBIIUX MOJYYUBIIUX OTMETKH «3»,
/T MOJTYYHUBIIUX OTMETKY «2) OTMETKH «4» U «5» «» 1 «5»
(kauecTBO 00yUYEeHHS) (ypoBeHb 00Y4EHHOCTH)
1 Amnxepo-Cymxenckuii ['O,
HMBOY "TI'umnasus Nell" 100,00 100,00
) benosckuii 'O, MBOYVY Jluneit Ne 22
ropoja benoso umenu K.JI. Ymmuckoro 0,00 100,00 100,00

5 PeKOMeHHyeTCH prmodats OO B cj1y4dae, €CJih KOJINYCCTBO YHaCTHUKOB B 3TOM (0]6; JAO0CTATOYHOC JId MOJYUYCHUSA CTATUCTUYCCKU JOCTOBEPHBIX PE3YJIbTATOB JAJId CPABHCHUSA




JloJ11 y4aCTHUKOB,

JloJ11 y4aCTHUKOB,

No Jlons1 y4acTHUKOB, MOJYYUBIINX MOJYYUBIINX OTMETKH «3%»,
Hazsanue OO
n/n MOJIyYHBILIUX OTMETKY «2» OTMETKH «4» U «5» «» 1 «5»
(KauecTBO OOyUCHHS) (ypoBeHb 00YYEHHOCTH)
3 r. KemepoBo, MAOY "Cpenuss
obmeobpaszoBatenbHas mkosia Ne 14" 0,00 100,00 100,00
4 r. KemepoBo, MbOYVY "T'umnazus Ne71"
("Pagyra") 0,00 100,00 100,00
5 r. Kemeposo, MBOY "COII Ne 97" 0,00 100,00 100,00
7 r. Kemeposo, MBOY "COII Nell" 0,00 100,00 100,00
8 r. Kemeposo, MBOY "COII Nel19" 0,00 100,00 100,00
9 r. Kemeposo, MBOY "COIII No34" 0,00 100,00 100,00
10 r. HoBoky3uneuk, 'BHOY "Jlunei Ne84 nm.
B.A. Brnacosa" 0,00 100,00 100,00
11 | r. HoBoky3neuk, MAOY "COII Ne 110" 0,00 100,00 100,00
12 | r. HoBoky3ueuk, Mb HOVY "Jluueii Nel11" 0,00 100,00 100,00
13 r. HoBoky3ueux, MBHOY "I'umua3zust
No44" 0,00 100,00 100,00
14 | r. HoBoky3Henk, MBOYVY "I'umnazust Ne32" 0,00 100,00 100,00
15 | r. HoBoky3nenk, MBOY "Jluueii Ne46" 0,00 100,00 100,00
16 | r. HoBoky3uenk, MBOY "COIILI No4" 0,00 100,00 100,00
17 | r. HoBoky3uneuk, MBOY"COILI Ne49" 0,00 100,00 100,00
18 Mexnaypeuenckuit MO, MBOYVY Jluneit
Ne20 0,00 100,00 100,00
19 Mexnypeuenckuit MO, MBOY COILI
Ne26 0,00 100,00 100,00
20 Ocunnukosckuit 'O, MBOY "Jluneit
Ne36" (r. OcuHHUKH) 0,00 100,00 100,00
21 | OcunnukoBckuit 'O, MBOY "COII No35" 0,00 100,00 100,00
2 IIpokonbsesckuii 'O, MBOY "lkona
Ne44" 0,00 100,00 100,00
23 IIpokonbsesckuii 'O, MBOY "lkona
No68" 0,00 100,00 100,00




2.6. Beigenenue nepeunsst OO, npoaeMOHCTPHPOBABIIMX CaMble HH3KHeE pe3yabTaThl OI'D o npeamery?

Butoupaemcea om 5 00 15% om oowezo uucna OO 6 cybvexme Poccutickoii @edepayuu, 6 KOMopuwix:

o 0ona ywacmuuxos OID, nonyuueuwiux ommemky «2», umeem MAKCUMAaibHbvle 3HaAYeHUs (no cpasnenuio ¢ opyeumu OO cybdvekma
Poccuiickoii @edepayuu),
o 0ona yuacmuuxos OI'D, nonyuusuwiux ommemku «4» u «5», umeem MuHuManbHovle 3HaveHus (no cpasneruio c¢ opyeumu OO cydvekma
Poccuiicxoii @edepayuu).
Tabauya 2-8
Tloss y9acTHHKOB, J10J1s1 y4aCTHHKOB, J10J1s1 y4aCTHHKOB,
No MOJTYYHUBIIUX OTMETKHU MOJYYUBIINX OTMETKH «3», «4»
Hazanue OO MOJIYYUBIIUX OTMETKY
/11 «4» u «5» u «5»
«2»
(KauecTBO OOYYCHHS) (YypoBeHb 00YYEHHOCTH)
1 ﬁg)'l'(epo-CYI[)KGHCKI/II/I o, MbOY "OOII 50,00 37.50 50,00
) benosckuii 'O, MBOY COII Nel9r. 2222 55.56 77.78
benoBo

3 r. KemepoBo, MAOY "COIII Ne78" 16,67 75,00 83,33
4 r. KemepoBo, MBOY "OOIII Ne 56" 50,00 40,00 50,00
5 r. Kemepoo, MBOY "COIII Ne48" 28,57 42,86 71,43
6 r. KemepoBo, MBOY "COIII Ne5" 16,67 50,00 83,33
7 r. Kemeposo, MBOVY "COIII Ne50" 42,31 26,92 57,69
8 Kucenesckuii I'O, IHKOJIA 25 26,67 53,33 73,33
9 Kucenesckuii 'O, ITKOJIA 31 41,67 33,33 58,33
10 Ié;c))a}?ly'l'BHHCKHH MO, MBOY "KpanuBuHckas 37.50 37.50 62.50
11 | Jlenunck-Kysuneukuit MO, MBOY COII Nel 25,00 66,67 75,00
12 | Jlenunck-Kyszneukuit MO, MBOY COIII Ne8 36,36 45,45 63,64
13 Jl:i;);(ﬂypequCKI/H/I MO, MBOY TI'umnazus 28.57 57.14 71.43
14 | Mexnaypeuenckuit MO, MBOY COLL Ne2 18,18 45,45 81,82
15 | MeickoBckuii 'O, MBOY "COII Ne2" 37,50 37,50 62,50
16 | MoickoBckuii 'O, MBOY "COII Ne5" 36,36 54,55 63,64




Jlons1 y4acTHUKOB,

J10J1s1 y4aCTHHKOB,
HOJYYHMBIIUX OTMETKH

J10J1s1 y4aCTHHKOB,
MOJYYUBIIUX OTMETKH «3», «4»

Hazanue OO MOJIyYUBIIUX OTMETKY
n/m «» u «S5» u «5»
«2»
(KauecTBO OOyYCHHS) (YypoBeHb 00YYEHHOCTH)
17 HOBOIinHeI_[KI/II/I MO, MBOY "3aropckas 28.57 28.57 71,43
coll
18 OCI/IHHI/IKOBCKI/I"I/I 'O, MBOY "OOII Ne3 um. 50,00 25.00 50,00
I1.1. EbumoBa
19 | [IpokonbeBckuii 'O, MBOY "IlIkona Nel5" 16,67 75,00 83,33
20 | Ilpokonwenckuii 'O, MBOY "IlIkomna Ne25" 63,64 18,18 36,36
21 [TpoxkonwseBckuii 'O, MBOVY "IlIkoma Ne51" 16,67 66,67 83,33
22 | Tawrraronsckuit MO, MBOY COIII Ne 1 33,33 33,33 66,67
23 | Tonkunckuit MO, MBOY "COIII Ne8" 16,67 75,00 83,33

2.7. BBIBOJIbI o xapakrepe pe3yabratoB OI'D mo npeamery B 2026 roxy u B IMHAMHKeE

KOTOpBIN cocTaBui 25,4, yTo Ha 2,8 BhIIIE MPOLULIOTOJHErO MoKaszarens, u3 38. Takoe 3HaUCHUE COOTBETCTBYET OTMETKE «4».

I[HarpaMMa pacupeacICHUd NICPBUIHOTO Oamna mo KOJIHNYCCTBY Ha6paBme €T0 YUaCTHUKOB 3K3aMCHA MO3BOJISICT OMIPCACIIUTD CpCI[HI/Iﬁ HCpBI/I‘{HBIf/’I 63.]'[.]'[,

I[I/IHaMI/IKa PE3YJIbTATOB OI'D 1o X¥MMuHU NOKa3EIBaCT YIIy4dlICHUC IoKa3aTeeh NOATrOTOBJIICHHOCTH y4alllUuXCs. A HUMCHHO, KOJIMYCCTBO CAaBIINX 3K3aMCH

Ha «2» cHU3WIOCh Ha 3,2% MO CpaBHEHUIO C MPOIUIBIM T'OAOM, a KOJIMYECTBO CAABIIMX Ha «5» Bo3pocno Ha 12,2%. CorjmacHO CTaTUCTHKE, B HEKOTOPBIX

TCPPUTOPUAX IMPU BBICOKOM YHCJIC yHAIIUXCA, CAAOINX XUMUIO, PE3YJIbTAThl 9K3aMCHA 3aMCTHO BBIJACIAKOTCA U3 06]].[61"0 CIIMCKAa HU3KUM MPOLCHTOM, TCX, KTO

cIal 3K3aMEH Ha «2», U BBICOKUM TeX, KTO caal Ha «5»: ropona KemepoBo u HoBokysueuk, benosckuit 'O, OcunnukoBckuii ['O, Mexnypeuenckuit MO,

IIpoxonseBckuiit ['O. Crnenyer oTMETUTh yBEIMYEHHE KauyeCTBEHHOHM ycmeBaeMocTH ¢ 64,55% B 2024 r., 61,27 % B 2025 r. 1o 70,29% B 2026 r. YpoBeHb

00y4eHHOCTH ocTaics Ha ypoBHe 2024 rona, 9yTh MOBBICHIICS TI0 cpaBHEeHHUo ¢ 2025 romom: 91,56% B 2024 1., 88,81% B 2025 1. 92,03% B 2026 T.

Cpe}ll/l 06pa30BaTeJIBHI)IX OpFaHH3aHHﬁ C BBICOKHMHU ITOKa3aTeISIMH KaueCTBEHHOM YyCI€BaCMOCTH TPAAUIIMOHHO BBIACIIAIOTCA JIMIIEU U TUMHA3UU. O,Z[HaKO

CaMyIo Bq)q)eKTI/IBHYIO IMOATOTOBJICHHOCTL K 3K3aMCHY IO XMMHUH B 3TOM roay, Kak W B INPEABIAYIIUC T'OAbI, IPOACMOHCTPUPOBAIN YUACTHUKH 3K3aMCHaA H3

NPE3UACHTCKUX U I'YOePHATOPCKUX YIEOHBIX 3aBEICHHM.




CaMble HU3KHE MMOKa3aTed KaYeCTBCHHON YCIIEBAEMOCTH M YPOBHS OOYUYSHHOCTH ITOKA3aJii BBITYCKHUKH MHTCPHATOB (Ka4eCTBEHHAs YCIIEBACMOCTh —
50%, ypoBenb o0yueHHOCTH- 50 %).

B mpomisie roap! OTASIBHOTO BHUMaHUS TpeOoBam pe3yabTaThl BEITyckHUKOB COLLl ¢ YHUOII u COIL, Tak Kak yriryOJIeHHOE H3ydeHHe MmpeaMeTa He
BCETJIa MPOBOJMIIO K OoJiee BLICOKUM pe3ynbrataM. KpoMe Toro, yriyOiIeHHO MOT U3y4aThesl IPYyTroi MpejMeT, He XUMHUsS. YYaCTHUKU 3K3aMeHa 10 XVUMHUU U3
COLI ¢ YUOII u COIL OO B 2026 roay moka3aiy NpaKTHYECKH OJMHAKOBBIH ypoBeHb 00yueHHOCTH (88.06% 1 91,31 % cOOTBETCTBEHHO) M OJIN3KHH YPOBEHB
KadeCTBEHHOU ycreBaeMocTu (68.66% u 66,85 % cooTBeTcTBEeHHO). HamMeTuBIllee HE3HAUUTEIHLHOE MPEBBIMICHUE TTOKa3aTele HeOOXO0MUMMO 3aKpENuTh U He

CHIDKATh B JTaJbHEHIIIEM.

Pasnen 3. METOJJMYECKUN AHAJIN3 PE3YJIbTATOB BbIIIOJTHEHUSI 3AJJAHUH KUM
N PEKOMEHJIALIMU JIAA PETUOHAJIBHOU CUCTEMbBI OBPA3OBAHMUSA

3.1. CtaTHcTHYeCKHI aHAJIN3 BLINOJHeHNd 3agannii KUM

Ananus evitnonnenus KHUM npoeooumca na ocnoee pe3yibmamos 6ce20 MAaccuea yY4acmHukos 0CHO6H020 nepuooa O3 no yuedonomy
npeomemy 6 cydovekme Poccuiickon Dedepayuu ene 3a8UCUMOCmU OM 8bINOJHEHHO20 YUACHHUKOM IK3AMeHa KOHKpemHno2o eapuanma KHUM.
Ananus npogooumcs 8 COOmeemcmeauu ¢ MemoOudecKUMU mpaouyuamu npeomema u 0CoOeHHOCMAMU IK3AMEHAYUOHHOU MOOETU NO NPeOMemy
(hanpumep, no epynnam 3a0aHUll 0OUHAKOBOU (OPMbl, NO VMEHUIM, HABLIKAM, GUOAM HNO3HABAMENbHOU OesmeNbHOCU, N0 MeMamuiecKum
pasoenam).
Ananuz mosxcem npoeooumsbCcs 8 KOHMeKCme OCHOBHLIX HaNpAagieHull / NPUoOpumemos paseumus pecuoHAIbHOU cucmembsl 00ue20 00pa308aHusl.
Ananuz npogooumcs e mMoibKO HA OCHOBE CPeOHe20 NPOYEeHMA GbINOJHEHUS, HO U HA OCHO8E NPOYEHMOS8 GbINOJIHEHUs 3A0aHUL epYNNAMU
yuacmuukog OI'D ¢ pasHvim yposHem N0020MOBKU (2pYnna 00y4arouuxcs, nOIyYUSUIUX HeY008IemBOPUMENbHYI0 OMMEMKY, HOAYUUBLUUX OMMemKU
«3», «4d», «5»).
Pexomenoyemcs paccmampusams 3a0anus, npogeparowue 00UH U MOM JHce NeMeHm co0epHCanus / yMeHue, HagblK, U0 NO3HABAMENbHOU
0esamenbHOCMU, 8 COBOKYNHOCMU C YY4emOM UX YPOGHS CLOHCHOCHU.
Ipu cmamucmuyeckom ananuze 8bINOJIHEHUA 3A0AHUL, CUCEMA OYEHUBAHUSL KOMOPBIX NPeOnoiazaem OYeHUBaHUue N0 HeCKOIbKUM KPUMepUsM,
cnedyem cuumamos eOUHUYAMU AHAIUZA OMOENbHbIE KpUMEPUU.
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3.1.1. OcHOBHbBIE CTATUCTHYECKHE XapPAKTEePUCTUKH BbinoHeHus 3agannii KUM B 2026 roaxy

OCHOBHBIE CTATUCTUYCCKHUE XapPaKTCPUCTUKH BBHITIOJHEHHUS 3aJaHUN B IIeJIOM TpejacTaBieHsl B Tabd. 2-9. Mudopmanms o pesyiabrarax
OLCHHNBAHUA BBIIIOJIHCHUA 3aﬂaHHﬁ, B TOM YHCJIC B pa3pe3C JaHHLIX O IMOJYYCHHUU TOI'0 UJIKX UHOT'O 63.)1)13. MO0 KPUTCPHUTIO OLICHUBAHNWA BbIITOJTHCHUA

kaxnoro 3ananust KUM nipencrasnena B Taob. 2-10.
Tabauya 2-9

. I[poueHT BHIMONIHEHN® 3a1aHus B cyObekTe Poccuiickoit
Howmep YpoBeHb Cpennuit
[TpoBepsiembIe HIIEMEHTEI @denepanyy B rpymmnax ydyacCTHUKOB DK3aMEHA,
CJIO)KHOCTH IIPOLICHT

3aJaHus
colieprkaHusd / yMEHUS MOJIYYHUBIIUX OTMETK
B KM Acp y 3aJaHusd BBITOTHEH U Y Y
«2» «3» «4y» «5»

Bnaneane cucreMod XHMHYECKHX
1 3HAHUU U YMEHUE IPUMEHSITh CUCTEMY
XUMHUYECKHUX 3HAHUH.

74,76 18,36 58,05 79,68 92,36

YMeHue 00bsACHATD CBSI3b MOJI0KCHUS
anemenTa B [lepuogudeckon cucreme
C YHUCIOBBIMH  XapaKTEPUCTUKAMU
2 CTpOEHUS aTOMOB XHUMHYECKHAX b 87,46 49,28 78,23 92,08 96,97
3JIEMEHTOB, pacnpeneieHueM
3JEKTPOHOB MO  JHEPreTHUUYECKUM
YPOBHSIM.

[IpencraBienue o0 NEPUOANYECKON
3aBUCUMOCTH CBOI>'ICTB XUMHNYCCKUX
AJIEMEHTOB, TIPOCTBIX M  CIOXKHBIX
BCIICCTB OT ITIOJIOKCHHUA DJICMCHTOB B
[Tepuonuueckoi CHUCTEME u
AJIEKTPOHHOT'O CTPOEHUS aTOMa

b 68,72 38,65 49,03 71,18 84,62

YMeHue omnpenesaTh BaJCHTHOCTh U
4 CTCIICHh OKHCICHHUSI  XHMHUUYCCKHX I1 83,13 34,78 69,47 88,12 97,12
3JICMEHTOB, 3apsiJi HOHA

N
® Boruncnsiercs o popmyiie p = — - 100%, rae N — cyMMa NepBUYHBIX 0AILIOB, MOTyYEHHBIX BCEMU YUACTHUKAMU TPYIIIHI 33 BHINONHEHHUE 3aJaHUsI, I — KOJIMYECTBO YUACTHUKOB
nm

B rpymnre, m — MaKCHMaJIbHBIN HepBI/I‘IHLIﬁ Oamt 3a 3aJaHucC.
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Howmep
3alaHusA
B KM

[IpoBepsiembie 3JI€MEHTHI
cojiepKaHusl / yMEHHS

YpoBeHb
CJIO)KHOCTH
3a/laHus

Cpennuit
MPOLICHT
BBIMTOJTHEHUS

6

I[IpouenT BHIMONHEHK® 3a1aHus B cyObekTe Poccuiickoit

®denepanuu B rpymnmnax yuyaCTHUKOB IK3aMEHa,
MOJIYYHUBIIUX OTMETKY

«2»

«3»

«4y»

«5»

YMeHue onpenensaTs BUI XMUMUYECKON
CBI3M M THUN KPHUCTALUINYECKOU
CTPYKTYpBI B COEIUHEHUSIX

89,03

35,75

83,36

94,72

98,74

[IpeacraBnenue o MNEPUOIUYECKON
3aBHUCHMOCTH CBOWMCTB XHMHYECKHX
3JIEMEHTOB, MPOCTBIX U  CIOXHBIX
BEIIIECTB OT MOJIOKCHUS 3JIEMSHTOB B
[Tepuonnueckon CHCTEME u
3JIEKTPOHHOTO  CTPOEHHUS  aToOMa;
YMEHHUE OOBSICHITH CBS3b MOJOKEHUS
aneMeHTa B [lepuoandeckoi cucreme
C YHCIIOBBIMU  XapaKTEPUCTUKAMH
CTpPOCHUSA aTOMOB XHUMHYCCKHX
DJICMCHTOB, pacrpeeneHiemM
3JIEKTPOHOB IO  AHEPreTUYECKUM
YPOBHSIM

81,49

25,60

67,79

86,91

96,76

YMenue KJ1IacCU(PUITUPOBATH
HEOPTaHMYECKUE BEIIECTBA

85,57

34,30

74,16

92,31

97,28

Ymenue XapaKTepU30BaTh
¢du3nUecKre U XUMUYECKHUE CBOMCTBA
IIPOCTHIX BEIIECTB

71,34

8,21

46,73

78,76

92,78

Ymenue XapaKTepU30BaTh
¢du3nUecKre U XUMUYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB

79,61

21,01

66,28

85,02

95,24

10

YMeHue XapakTepu30oBaTh
¢bu3nyeckue U XMMHYECKUE CBOMCTBA
IIPOCTHIX BELIECTB

66,95

15,22

37,61

71,18

91,63

11

YMeHue KJIacCU(PUITUPOBATH
XUMHNYCCKUC PCAKITUN

73,84

14,01

52,74

79,22

94,35
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Howmep
3alaHusA
B KM

[IpoBepsiembie 3JI€MEHTHI
cojiepKaHusl / yMEHHS

YpoBeHb
CJIO)KHOCTH
3a/laHus

Cpennuit
MPOLICHT
BBIMTOJTHEHUS

6

I[IpouenT BHIMONHEHK® 3a1aHus B cyObekTe Poccuiickoit

®denepanuu B rpymnmnax yuyaCTHUKOB IK3aMEHa,

TMOJIYUNBIINX OTMCTKY

«2»

«3» «4y»

«5»

12

Hamuuwne MPAKTUYCCKHUX  HABBIKOB
IUIAHUPOBAaHUA HW  OCYHICCTBJICHUA
XUMHNYCCKUX SKCTICPUMCHTORB

IT

68,62

11,84

38,23 75,20

92,89

13

Bnaneane cucreMod XHUMHYECKHX
3HAHUU U YMEHHE MPUMEHSITh CUCTEMY
XUMHUYECKUX 3HaHUH, KoTopas
BKJIIOYAET TEOPHUIO
3JIEKTPOJIUTAYECKON AUCCOIMALIHI

75,07

13,04

46,19 83,93

97,49

14

YMeHHe COCTaBIISATh MOJICKYJISIPHBIC
VMOHHBIE ypaBHEHHUs peakuuil (B TOM
YHCJIe) peaklMii HFOHHOTO 0OMEHa

71,26

10,63

41,77 81,17

92,78

15

Bnaneane cucreMod XHUMHYECKHX
3HAHUM U YMEHUE MPU-

MEHSITh CUCTEMY XUMUYECKHUX
3HAHUM, KOTOpasi BKJIIFOYAET
BOKHEUIIINE XUMUUYECKHE TOHATHS:
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuuu, OKHUCJIUTEIIb u
BOCCTAHOBUTENb; YMEHHE ONPEILIISTh
OKHUCJIUTENb U BOCCTAHOBUTEJIb

86,15

37,68

72,57 93,23

98,22

16

Bnanenue / 3HaHUE OCHOB:
0e30macHO pabOThl ¢ XUMUYECKUMHU
BEILIECTBAMH, XUMUUYECKOM IMOCYI0N U
71a00paTOPHBIM 000PYIOBAHUEM.

56,02

14,01

30,97 57,75

78,35

17

Hanmaue IMPAKTUYCCKUX  HAaBBIKOB
IUIAaHUPOBAHUA U OCYHICCTBJICHUA
XUMHNYCCKUX SKCIICPUMCHTOB

67,03

10,39

34,78 73,54

92,42

18

Bnaneane ocHoBaMHM XHMHYECKOU
rPaMOTHOCTH, BKJIIOYAIONIEH:

71,57

14,98

42,30 77,84

95,40
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. I[IpouenT BHIMONHEHK® 3a1aHus B cyObekTe Poccuiickoit
Howmep YpoBeHb Cpennuit
[TpoBepsiembIe HIIEMEHTEI @denepanyy B rpymnmax y4yacTHUKOB DK3aMEHA,
3a1aHus CJIO)KHOCTH IIPOLICHT
cojiepKaHusl / yMEHHS 6 IIOJIYYUBIIUX OTMETKY

B KM 3aJaHusd BEBIIOJTHEHUS
«2» «3» «4y» «5»

HaJIu4yue OTbITa paboTsI c
Pa3INIHBIMU UCTOYHUKAMHU
uH(bOpMAIUY IO XUMUHU

[IpencraBieHus 0 3aKOHOMEPHOCTSIX

Y TI03HABAaCMOCTH SIBJICHHH MPUPOJIHI,

MMOHUMAaHNE 00BEKTUBHON

19 3HAYUMOCTH  OCHOB  XHMHYECKOMH 5 63.76 14,01 32,04 68.31 89.12
HAyKd TOHMMAaHHE MECTa XHUMHH

Cpey JAPYTHX ECTECTBCHHBIX HAYK;

BIaJE€HUE OCHOBAMH XHUMHYECKOH

I'PaMOTHOCTH

YMeHue cocTaBiITh MOJIEKYJISIPHBIE U
MOHHBIE YPABHEHUS pPEAKUUN, B TOM
quclie OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBbHBIX PEAKIINI

20 B 66,82 5,80 39,94 68,04 94,80

YMeHHE COCTaBIATh MOJIEKYJISIPHBIE U
21 VOHHBIE YPAaBHEHHS PEAKLHI, B TOM B 53,10 2,42 16,70 49,10 89,23
qrclie: PeaKIiii HOHHOTO0 0OMeHa

YMeHue BBIYHCIATH / TMPOBOAUTH

22 pacy€Tbl MacCOBOM JIOJIM BEIIECTBA B B 35,06 0,32 2,71 20,32 75,14
pacTBope
Hanuume mnpakTUYeCKUX  HaBBIKOB
23 k1 IJIAHUPOBAaHUSI U OCYIIECTBIICHHS B 41,92 0,48 8,32 32,66 79,18

XUMHNYCCKUX SKCIICPUMCHTOB

Hamuuue MPAKTUYCCKUX HaBBIKOB
23K2 IJIAaHUPOBAHUA U OCYLIECTBIICHUS B 59,52 6,44 28,26 56,10 92,61
XUMHNYCCKUX SKCTICPUMCHTORB




Tabauya 2-10

Homep [Ipouent YHacTHHKOB K3aMeHa B cyonsekTe Poccuiickoit denepanuu, moaTydruBIIAX
sajaHus / KpHTEpHS KonnyecTBO momydeHHBIX COOTBETCTBYIOIINN NIEPBUYHBIN OalT 32 BBITIOJHEHHS 33/1aHUS B TPYNIaX yYaCTHHUKOB
MEPBUYHBIX OAIIJIOB 9K3aMEH, NOJIYYMBIIUX OTMETKY
oneuunBanusa 8 KUIM

«2» «3» «4» «5»
Bl 0 81,64 41,95 20,32 7,64
Bl 1 18,36 58,05 79,68 92,36
B2 0 50,72 21,77 7,92 3,03
B2 1 49,28 78,23 92,08 96,97
B3 0 61,35 50,97 28,82 15,38
B3 1 38,65 49,03 71,18 84,62
B4 0 48,31 14,69 2,07 0,21
B4 1 33,82 31,68 19,63 5,33
B4 2 17,87 53,63 78,3 94,46
B5 0 64,25 16,64 5,28 1,26
B5 1 35,75 83,36 94,72 98,74
B6 0 74,4 32,21 13,09 3,24
B6 1 25,6 67,79 86,91 96,76
B7 0 65,7 25,84 7,69 2,72
B7 1 34,3 74,16 92,31 97,28
B8 0 91,79 53,27 21,24 7,22
B8 1 8,21 46,73 78,76 92,78
B9 0 70,53 23,19 7,12 1,67
B9 1 16,91 21,06 15,73 6,17
B9 2 12,56 55,75 77,15 92,15
B10 0 79,23 52,57 20,67 3,24
B10 1 11,11 19,65 16,3 10,25
B10 2 9,66 27,79 63,03 86,51
Bl11 0 85,99 47,26 20,78 5,65
Bl1l 1 14,01 52,74 79,22 94,35
B12 0 78,26 46,73 11,71 1,88
B12 1 19,81 30,09 26,18 10,46
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Howmep
3ajaHus / KPUTEPHS

KonnuecTBo momy4eHHBIX
NEPBUYHBIX OAJUIOB

[TporeHT yyacTHUKOB 3K3aMeHa B cyOobekTe Poccuiickoit denepariun, NoayIHBIINX
COOTBETCTBYIOLIMI EpBUUHBIN Oasll 32 BHIIOJHEHUS 3aJJaHUs B TPYIIaX yYaCTHUKOB

OK3aMCH, NOJYUYUBIINX OTMCTKY

onenBanusi 5 KM «2» «3» «4y» «5»
B12 2 1,93 23,19 62,11 87,66
B13 0 86,96 53,81 16,07 2,51
B13 1 13,04 46,19 83,93 97,49
B14 0 89,37 58,23 18,83 7,22
B14 1 10,63 41,77 81,17 92,78
B15 0 62,32 27,43 6,77 1,78
B15 1 37,68 72,57 93,23 98,22
B16 0 85,99 69,03 4225 21,65
B16 1 14,01 30,97 57,75 78,35
B17 0 80,68 52,57 12,86 1,36
B17 1 17,87 25,31 27,21 12,45
B17 2 1,45 22,12 59,93 86,19
B18 0 85,02 57,7 22,16 4,6
B18 1 14,98 423 77,84 95,4
B19 0 85,99 67,96 31,69 10,88
B19 1 14,01 32,04 68,31 89,12
Cl 0 87,92 40,53 15,84 0,1
Cl 1 7,25 18,58 10,91 1,67
Cl 2 4,35 21,42 26,52 11,92
Cl 3 0,48 19,47 46,73 86,3
C2 0 93,72 67,26 32,38 0,84
C2 1 5,8 20,35 18,14 4,6
C2 2 0 7,43 19,29 20,61
C2 3 0,48 4,96 30,2 73,95
C3 0 99,03 93,81 66,82 12,34
C3 1 0,97 4,78 15,73 12,66
C3 2 0 0,88 7,12 12,24
C3 3 0 0,53 10,33 62,76
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Howmep
3ajaHus / KPUTEPHS

KonnuaecTBo momy4eHHBIX
NEPBUYHBIX OAJUIOB

[IporieHT yuyaCTHHKOB 3Kk3aMeHa B cyObekTe Poccutickoit denepannu, mogyduBITHX
COOTBETCTBYIOIINN MEPBUYUHBIN Oaill 3a BBIMOIHEHUS 33/1aHUS B IpyNIaxX y4aCTHUKOB

OK3aMCH, NOJYUYUBIINX OTMCTKY

onenBanusi 5 KM «2» «3» «4y» «5»
C4 0 99,03 86,37 53,27 8,05
C4 1 0,97 10,62 28,13 25,52
C4 2 0 3,01 18,6 66,42
C5 0 88,89 60,71 33,18 1,36
C5 1 5,31 10,27 7,81 1,57
C5 2 3,38 12,57 16,53 14,96
C5 3 2,42 16,46 42.48 82,11

Jlna ananuza OCHOBHBIX CMAMUCUYECKUX XAPAKMEPUCUK 3A0aHUll UCNONb3yemcs 0000wennbil nian eéapuanma KHUM no npeomemy
(cm. Cneyugpuxayuro KUM onsa npogedenus OI'D no yuebnomy npeomemy 6 2026 200y) ¢ yKkazanuem cpeoHux no pecuoHy npoyeHnos 6blnoiHeHus
3A0AHUIL KAXCOOU TUHUU, KAXHCO020 KDUMEPUA OYeHUBAHUA 3A0aHUIl ¢ hoiumomuyeckoil ouenkoi (Tao. 2-9, Tao. 2-10).

BroisiBiIeHMe 1J151 KaXKA0i rpynnbl y4acTHUKOB OI'D 3agaHnii, BHINOJIHSEMbIX ¢ HaM00/Ib1Ield 1 HAUMEeHbIel YCIeIHOCThI0

Tabauya 2-11

B TpyIIIE B TpYIIIE B TpyIIIE B TpYIIIE
MTOJTYYMBIINX OTMETKY «2», % | MONYYHBIIHX OTMETKY «3», % | MOIYyYHBIINX OTMETKY «4», % | TONy4YHMBIINX OTMETKY «5», %o
1 2 3 4 5
HamGonee  ycmemmo | 2,3,5,15 1,2,56,7,15 125671315 1256781113141518
BBITIOJTHEHHBIE 3aJaHUS \\ \\\\\
0a3o0Boro YpOBHs
CIIOHOCTH \\
Haumenee ycnewmno | /,8,13,14,16,18,19 3,8,13,14,16,18,19 3,8,14,16,18,19 0 3,16,19
BBITIOJTHEHHBIE
3aJaHus 0a30BOro
YPOBHS CIIO)KHOCTH
Haunbonee  ycrnemno | 4 4 9 4,910,12,17

BBINOJIHEHHBIE 3a/1aHUS
MOBBIIIEHHOT0 YPOBHSI
CJIO)KHOCTH
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2. Metoauveckuid aHaau3 BbINoJHeHUud 3aganuii KUM o0y4yaommumucs ¢ pa3HbIMHA YPOBHSIMHM MOATOTOBKH

PEKOMEHIAMH JJIsl YYUTeJIel 10 COBEPIIEHCTBOBAHUIO NPEN0JABaHUA Y4eOHOr0 nmpeaMeTa

ouye ose ¢ UM y uxKam
bma 3yIbMA OCHO8
eucu am apuan HM.
1e oul 0ome 8y
meoea cocm

an UM u Ko6.



3.2.1. MeToauyecKuili aHAJIHU3 BBINOJHEHUA 32[aHUN 00y4YAOIIMMHUCHA ¢ MUHUMAJIbHBIM YPOBHEM MOATOTOBKH (IOJyYHUBIIMX
OTMETKY «2»), BKJIIOYas MeTOAUYECKHEe PEKOMEHIAIUM VISl yUUuTes el

Memoouueckuti ananusz npogooOUmcs: Ha OCHOBe pe3VIbmamos GblNOIHeHUs 3a0anull epynnou yuacmuuxos Ol D, @ epynne noayuusuiux
ommemxy «2». Pexomenoayuu 0ns yuumenet 001HCHbl OblMb OPUEHMUPOBAHLL HA OOCMUNCEHUE PEATUCMUYHBIX 340ay KOPPEKYUU oepuuumos 8
HO020MO6Ke V WKOIbHUKOS, PUCKYIOWUX NOLYYUMb OMMEMKY «2» no yuebHomy npeomemy. Llenesvim opuenmupom pexomeHOayuil Aeisemcs
nonydeHue oyeHKU «3».

3.2.1.1. Onucanue npeaAMeTHOH MOATOTOBKH YYACTHUKOB OI'D, mMoJIyYuBIIMX OTMETKY «2)», aHAJIN3 THIHYHBIX 1e(PUINTOB
B OJATOTOBKeE

o Omnucanue JOCTUTHYTHIX MPEeIMETHBIX pe3yibTaToB @I'OC: 0CBOCHHBIX TEM MPOrpamMMbl, CHOPMUPOBAHHBIX YMEHUH U T.11. (€CITH UMEIOTCS)

Temvl npocpammul u ymenus, Komopwvle 8 HauboIbuLel CmeneHu choOpMUpoB8anbsl, UCXOO05 U3 AHATUZA 8bINOIHEHU 3a0anuti (cmonbey 2 Tabauyvl
2-11).
Temuvr npozpammol u ymenus, KOmopwvle 6 HAUGOIbULEN CIMeneHu CHopMuUpo6ansl:

1. YMmeHue OOBSCHATH CBSI3b MOJIOKEHHs 3jeMeHTa B I[lepuoanyeckoll cHUCTeME C YUCIOBBIMH XapaKTEPHUCTUKAMHU CTPOEHUS aTOMOB
XMMHYECKHX JIEMEHTOB (COCTaB M 3apsjl sAApa, o0Ilee YUCIO0 IEKTPOHOB), PACIPENCIIEHUEM DJIEKTPOHOB 110 3HEPreTHUECKUM YPOBHSM aTOMOB
HEPBBIX TPEX NEPUOJIOB, KKl U KaJbLMs; YMEHUE UCIIOIb30BATh MOJIENIN TSl OOBACHEHUSI CTPOCHUS aTOMOB U MOJIEKYJIL.

2. [IpencraBnenue o MEPHUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB (paguyC aToMa, 3J1eKTPOOTPULIATEIbHOCTD), IPOCTHIX U
CJIOKHBIX BELIECTB OT MOJIOKEHUSI 2J1IeMeHTOB B [leproauueckoii cucreMe (B MajblX EPHOAAX U IJIaBHBIX MOATPYNIAX) U 3JEKTPOHHOTO CTPOEHMS
aToMa.

3. YMeHue onpenensaTh BUJ XUMAYECKON CBSI3U U TUI KPUCTAIIMYECKON CTPYKTYpPhI B COCTMHEHUSX.

4. BnaneHue cHCTEMON XMMHMYECKMX 3HAaHMM M yMEHME NPUMEHATh CHUCTEMY XUMHUYECKMX 3HAHUI, KOTOpas BKJIIOYAET Ba)KHEHIIME
XUMHUYECKHE MOHATHS: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU, OKHCIUTEIb W BOCCTAHOBUTEND, YMEHHE ONPEIENATh OKUCIUTENb U

BOCCTaHOBHUTCIIb.
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O  AHanu3 TUMUYHBIX AEQHUIMTOB B IPEIMETHOM MOrOTOBKE: HEOCBOCHHBIE UJIH C1a00 OCBOEHHBIE TEMBI IPOTrPaMMbl, HeC(HOPMUPOBAHHBIE UITU
HEJO0CTAaTOYHO c(hOpMHUpPOBAHHBIC YMEHHS, HABBIKH, BHJIbI ITO3HABATEIHLHOU EATEIBHOCTH, MPOSIBISIONINECS B TUIWYHBIX OIIMOKAX MPHU

BBIITOJIHCHHUU COOTBCTCTBYIOIINUX 3aI[aHHI>'I

Tembl npoecpammsl u yMeHus, KOMopble 8 HauMeHbulell CmeneHu chopmMuposansl, UCX00s U3 AHAIU3A 8bINOIHEeHUs 3a0anuti (cmonbdey 2 Tabauyol
2-11).
Temuvr npozpammol u ymenus, KOmopvle 6 HaUMEHbULel CMenenu chopmuposansl:

1. BnaneHune cucTeMOMl XMMMUYECKUX 3HAHMM M yMEHHE NPUMEHATH CHUCTEMY XUMHYECKMX 3HAHUI, KOTOpas BKIIOYAET Ba)KHEHIIME
XUMUYECKHE TOHATHUSA: XMMUYECKHUI AJIEMEHT, aTOM, MOJIEKYJa, BEIECTBO, IPOCTOE U CIOXKHOE BELIECTBO, OMHOPOJIHAS U HEOAHOPOAHAS CMECH,
npenenbHo gomnyctumast konuentpauus (I11K), koppo3ust MeTamioB, CriaBbl; YMEHHE MHTETPUPOBATh XUMHUUYECKHE 3HAHUS CO 3HAHUSMU APYTUX
y4eOHBIX MPEAMETOB; BIIAJICHUE OCHOBAMH XMMHYECKON TPAaMOTHOCTH, BKIIIOUAIOIICH: YMEHUE MPABUIIBHO HCIIOIH30BaTh U3yUYCHHBIC BEIIECTBA U
MaTepuaibl, B TOM YHCIIe MUHEPAIbHBIE YI0OpEHUs, METAIbI U CILIABBI, MPOAYKTHI EpepabOTKHU MPUPOTHBIX HCTOYHHUKOB YTIIEBOJIOPOIOB (YT,
IPUPOIHOTO ra3a, HedTH) B OBITY, CEIbCKOM XO3AHCTBE, Ha MPOU3BOACTBE M MOHHUMAaHHE 3HAYCHMSI KHUPOB, OCJIKOB, YIJIEBOAOB AJI OpraHu3Ma
YEJI0BEKa; YMEHUE IPOTHO3UPOBATh BIUSHUE BEIIECTB U XUMUYECKHX ITPOLIECCOB HA OPTraHM3M YeJIOBEKAa M OKPYKAIOLIY0 IPUPOIHYIO Cpely

2. YMeHHe XapaKkTepru30BaTh PU3NUYECKUE U XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOJ, rpaduT, aamas, KpeMHU,
a3oT, docdop, cepa, XJIOp, HATPHU, KaJIHii, MAaTHUH, KaTbIUi, AJIFOMIAHHM, JKEJI€30); CIOKHBIX BEIIESCTB, B TOM YHCIIC UX BOAHBIX PACTBOPOB (BOA,
aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOA, OKCHABI M TUAPOKCHABl MeTamuioB I-IIA rpynn, amomunus, meau(ll), nuaka, sxeneza(Il u III); oxcumsl
HemerasuioB: yraepoma(ll u IV), kpemausa(IV), azora u pochopa(lll u V), cepui(IV u VI), cepuucras, cepnas, azotucras, azotHas, ¢ocdopHas,
YroJibHas, KPEMHHEBAsi KUCJIOTa U UX COJIH)

3. Bnapenuwe cuCTEMOM XUMHUYECKUX 3HAHUW WU YMEHHUE TPUMEHSTh CHUCTEMY XHMHMUYECKUX 3HAHUW, KOTOpas BKIIOYAET TEOPHIO
3JIEKTPOJINTUYECKON JUCCOLINALIH.

4. YMeHHE COCTaBIIATh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIMK (B TOM YHCIIC) pPeaKIMii HOHHOTO OOMEHa.

5. Bnanenue / 3HaHre OCHOB: 0€30MacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUECKOM MOCY10i U 1a00paTopHbIM 000PYIOBAHUEM.
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6. Bnanenue ocHOBaMH XUMHYECKOW TPAaMOTHOCTH, BKJIIOUYAIOLIEH: HATHMYUE ONBbITa pabOThI ¢ Pa3IMYHBIMU UCTOYHUKAMU HH(OpMALUU O

XUMHHU

7. IlpencraBneHus 0 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBICHUI MPUPOJIBI, TOHUMAHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHUYECKOM

HAayKH ITIOHUMAaHHUEC MECTAa XUMHUHU CPCIU APYTHUX €CTCCTBCHHBIX HAYK; BIIAACHNC OCHOBAMHA XHUMHYSCKOM Ir'paMOTHOCTH.

Tabauya 2-12

Ne i/t

Tembl mporpaMMbl U yMEHUS

Kiace(-br1) W3yUYCHUS B
cootsercTBuu ¢ POIT’

Bnanenue cucreMol XUMHYECKUX 3HAHUN U YMEHUE IIPUMEHSATh CUCTEMY XMMUYECKUX 3HAHWUM, KOTOpas
BKJIIOYAET BA)XKHEWIIME XMMHUYECKUE IOHSATHUA: XUMHUYECKHM 3JEMEHT, aTOM, MOJIEKyJa, BELIECTBO,
IIPOCTOE U CII0KHOE BELIECTBO,

OJTHOpPOJHAsi W HEOJHOPOJAHAs CMeCh, MpeaenabHo ponmyctumas kKoHmentpauus (I1K), kopposus
METAJIJIOB, CIUIaBbl; yMEHHE UHTETPUPOBATh XUMHUUECKHUE 3HAHUS CO 3HAHUSMH JIPYTUX

y4eOHBIX MPEIMETOB;

BJIaJICHHE OCHOBAaMHU XHMHYECKOH TIpaMOTHOCTH, BKJIIOYAIONICH: yMEHHE MPaBUIbHO HCIOJIb30BaTh
M3Y4YCHHbIE BEIIECTBA U MaTepHalibl, B TOM YHCI€ MUHEpaJbHbIE YAOOpEHHs, METAIbl U CIUJIaBBI,
MPOIYKTHl NIEPEPaOOTKH MPUPOTHBIX WCTOYHUKOB YTIEBOAOPOAOB (YTIisi, MPUPOTHOTO Ta3a, HEPTH) B
OBITY, CEITbCKOM XO3MHCTBE, HA MPOU3BOJCTBE U MOHMMAHUE 3HAUCHUS KUPOB, OCIIKOB, YIJIEBOJIOB IS
OpraHM3Ma 4eJI0BEKa; yMEHUE IPOrHO3UPOBATh BIMSHUE BELIECTB MU XMMHUECKUX ITPOLIECCOB HA OPraHU3M
YeJI0BEKA U OKPY>KAIOIYIO IPUPOAHYIO CPELY ...

8-9

YMeHue xapakTepu3oBath (U3HUECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB

BitaneHnne cucreMoi XMMUYECKUX 3HAHUM U YMEHUE IIPUMEHATh CUCTEMY XUMMUYECKUX 3HAHUM, KOTOpast
BKJIIOYAET TEOPHIO DJIEKTPOIUTHYECKON NUCCOLMALNN

YMeHue cocTaBiIsATh MOJIEKYJISPHbIE U MOHHBIE YPAaBHEHUS PEaKkUMi (B TOM YMCIIE) PEAKIUIl MOHHOIO
oOMeHa.

73neck u ganee: Cum. nyukr 3 Cnemudpukanuun KUM OI'D 2026 roxa no yueGHOMY mpeMeTy.
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8-9
5 Bnanenue / 3HaHue ocHOB: O6e30macHO PabOThl ¢ XUMUUYECKHUMH BEIIECTBAMH, XUMUYECKON MOCYA0U U

71a00paTOPHBIM 000PYIOBAHHEM.

6 Bianenne ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJTIOYAOIICH: HAIMYKE OTBITa PaOOTHI C pa3IMUHBIMU | 8
NCTOYHUKaAMU I/IH(bOpMaI_[I/II/I 10 XUMHU

[IpencraBneHus 0 3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUW TPUPOJBI, TOHUMAaHHE OOBEKTUBHOM | 8
7 3HAYMMOCTH OCHOB XHMHYECKOU HayKHW NOHHUMAHUC MCCTAa XMMHUU CPCAU APYIrUX CCTCCTBCHHBLIX HAYK;
BJIa/ICHHE OCHOBaMU XMUMHUYECKOM rpaMOTHOCTH, B

o PeanuctuyHbie «30HBI pOCTa» B YACTHU MPEIMETHON MOATOTOBKH JIJI yBEPEHHOT'O TTOIYYEHHSI OTMETKH «3»:
1. BrnajeHue ocHOBaMH XHMHUYECKOW TPAMOTHOCTH, BKITIOYAIOIICH: HATMYUE OTBITa pA0OTHI C PA3TUIHBIMU HCTOYHUKAMHU HH(POPMAIIUH 110 XHMHUH.

2. Brnagenne cucteMod XMMHYECKUX 3HAHUM M yMEHHE MPHUMEHATh CUCTEMY XUMHYECKUX 3HAHHUM, KOTOpas BKIIIOYAET TEOPHIO 3JIEKTPOIHTHIECKON

JIUCCOINALINH.

O0a 3T «HanpaBJIeHUS» HEMOCPEICTBEHHO 0a3UpPyIOTCS Ha:

— KOHKPETHBIX MTPEIMETHBIX 3HAHMIX, KOTOPhIE B MEHBIIIEH CTETIEHN OCHOBAHBI Ha 3a3yOpHBaHNUY U B OOJIBIIEH CTETIeHN Ha TOHWMaHHUH, IPHOOPETEHHOM

Ha OCHOBEC paCCMOTPECHUA 3HAYUTCIIBHOI'O KOJIMYECTBA IIPUMEPOB;

- 00a 3aaHNA TPEIoNaraloT UCIIOIb30BaHue (B ciiydae He0OXOJMMOCTH) CIIPaBOYHOM JIUTEPATyPhl, KOTOpas BCEria IOCTYITHA, YTO MPHUIAET HEKOTOPOH

YBEPEHHOCTH U CTIOKOHCTBHSL.

3.2.1.2. Meroanuyeckuii aHaJIN3 Ka4decTBa OCBOCHHsI MeTampeaMeTHbIX pe3yiabTatoB ®I'OC yuyactHukamum OI'D,
MOJYYHMBIINX OTMETKY «2»

B oannom nynxkme paccmampusaromcs memanpeomemuvle pezyrvmamol PI'OC (no3nasamenbHvle, KOMMYHUKAMUBHbIE, De2VIAMUBHbLE
(camoopeanuzayusn u camoKoHmpov)) (Oaree — memanpeomemHuvle YMeHUs), KOmopbvle MO NOGIUAMb HA 8binoHeHue 3a0anuii KUM.

s nposedenus aumanuza ciedyem UCNONL308AMb NepeueHb memanpeomemuvix pezyromamose DPIOC, npusedenmnviti 6 mabauye 1
Koougpuxamopa OI'D no kasxcoomy yuedHOMY npeomemy, a maxdice yKazanue cesnzell Memanpeomemuvlx u npeoMemHblx pe3yibmamos 0C8OeHUs
OCHOBHOU 0bpazosamenvHou npoepammol uz maodauyvl 2 Koougduxamopa OI'D.

Ananus modxcem npogooumucs no epynnam/nooepynnam YVJJ, unu naubonee 3Hauumvim 0Jis 8binoiHeHus bonvuuncmea 3aoanui Y'VJI.
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o Pa3BepHyThIil KOMMEHTapHi HA OCHOBE 3a/IaHHH / TPYTIN 3aJaHUH, HA YCIIEITHOCTh BHITIOJHEHUS KOTOPBIX MOTJIa MOBJIUATH TOCTATOYHAS WIH
HeJocTaToyHas ChOPMHUPOBAHHOCTH METAMIPEIMETHBIX YMEHUH, C YKa3aHHEM COOTBETCTBYIOIINX METANPEIMETHBIX YMEHHI U UX TTPOSIBIICHUS
B TUIMYHBIX OMIMOKAX B OTBETaX YYaCTHUKOB K3aMEHa Ha COOTBETCTBYIOIINE 3aaHUS;

Ha sk3ameHe mo XWMUUM yYamuiicss MOXKET TOJIb30BAaThCS CIPABOYHBIMHU JaHHBIMH: [leproawdeckoil TaOmHIEH 3JI€MEHTOB, TaOIuIeh
pPacTBOPUMOCTHU, PAIOM HampspkeHuid. KakuM o0pa3oM 3TH MCTOYHMKH MOTYT IMOMOYb NPU BBIMOTHEHHUU 33JaHUs | M0 HAXOXKIACHHUIO CIIOKHBIX
BemecTB B nepeune? OUH U3 OTBETOB — Meb Aaiu 4,6 % y4acTHHKOB, KOTOPhIE MOTJIM M30€KaTh HEBEPHOTO OTBETA, €CIU OBl BOCIOIH30BAIHICH
[Tepunonnueckoii TabmuIeit 3neMenToB. [Ipu BeIMoMHeHNH 3aAaHUs S 110 HAXO0XKACHUIO BEIIECTB ¢ METAIITMIECKOM CBSA3BIO 7% ydammuxcs BooOIe He
paccMaTpuBalid OTBET — METAJLIbI, HHPOPMAIHUsI O KOTOPBIX TakKe MOCTymHa u3 Tabmuibl. Pemenue 3amanus 3 1Mo pacroioKEHUIO 3JIEMEHTOB B
BO3pacTaHUN/yOBIBAHUN DIICKTPOOTPHUIIATEILHOCTH TaKKE BO3MOXKHO C HMCIONIb30BaHHEeM [leproandeckoil TaOIUIIbI JIEMEHTOB, OJJHAKO B OCHOBE
3TOrO 3a/laHus JIKHUT YeTKoe (MpsMOe, YBEPEHHOE, MPOYHOE) YCBOCHHE CaMOTO MOHSTHS 3JEKTPOOTPUIIATENILHOCTH. Eciam Takoe ycBOeHHE
OTCYTCTBYET, TO U BBINIOJTHEHUE 3aJaHKs HE OYIET yCTICIIHBIM, YTO U MMPOAEMOHCTpUpoBaiin paktudecku 40% ydammxcs. [Ipu BeImosHeHnN 3a1aHUs
14, B KOTOpOM HY>KHO OTPEICTUTh UCXOHBIC BEIIECTBA JIJIsl PEAKIIMA HOHHOTO OOMEHa, TabJIUIIa PAaCTBOPHUMOCTH MOXKET CITYKHUTh TTIOMOIITHUKOM: U3
KaKUX MOHOB COCTOUT BEIIECTBO, KaK 3apsKEHbI MOHBI, KAKUE BElIeCTBA 00pa3yroTCs MPU B3aMMOJICHCTBIH TaKUX MOHOB, KAKOW PacTBOPHUMOCTHIO
00naaoT IPOAYKTHI peakiuu. Takoe ke yMEeHHe poBepseTcs pu BhImoaHeHn: 3a1anus 23. Ho Tpebyet yxe BiageHus: 00JbIINM KOJTHYECTBOM
MPEAMETHBIX U METANPEIMETHBIX YMEHHH, MOTOMY ISl JAHHOW TPYIIIBI YYalTUXCs BEPOSTHOCTH YCIIEITHOTO BBITIOJHEHHUS 3TOTO 33JIaHUsI OYCHb

Majia.

o IlpenmnonoxxkeHue o JOCTUTHYTHIX U HEIOCTUTHYTHIX MeTanpeaAMETHbIX pe3yabTrarax ®I'OC
He nocturnyTsr:
- IlpuMeHATh pa3TUYHBIE METOJbI, HHCTPYMEHTBI M 3aMPOCHI MPU MOUCKE U O0TOOpe MHQPOPMAINK WIH JTaHHBIX U3 UCTOYHHKOB C yUETOM
IpeIOKEHHON Y4eOHOU 3a1a4M U 3aJJaHHBIX KPUTEPUEB
- BBIOUPATh, aHAIU3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIUIO PAa3IMYHBIX BUAOB U (POpPM MpecTaBIeHUs; HAXOIUTh

CXOJHbIE apTyMEHTHI (ITOATBEP:KIA0IIUE HIIM OTIPOBEPTaloIIfe OJHY U Ty )K€ UCI0, BEPCUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
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-IIPOBOJIUTH MO CaMOCTOSITENILHO COCTABJIIEHHOMY IUIaHY OIBIT, HECJIOKHBIM SKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE MO YCTAaHOBIICHHUIO
0COOCHHOCTEH 00bEeKTa U3YUCHU S, IPUIMHHO-CIICICTBEHHBIX CBSA3EH U 3aBUCHMOCTEN 0OBEKTOB MEXIY COOOM.

JIOCTUTHYTHI:

- BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUN);

- ¢ y4éTOM MIpeII0KEHHOW 3a7jaud BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMsSI B pacCMATPUBAEMbIX (paKTaxX, JaHHBIX M HAOIIOJICHUSX;
npeiaraTh KPUTEPUU JUTsl BBISBICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUMil; BBIABIATH AePUIHUTHI WH(DOpPMALMH, JAHHBIX, HEOOXOAMMBIX IS

PCIICHUA MMOCTaBJICHHOMN 3aJda4u.

3.2.1.3. PekoMeHjganuu JJis1 y4yMTeJleM N0 COBEpPLIEHCTBOBAaHMI0 MNpeNnoAaBaHUA y4YeOGHOro mnpejgMera rpymnmne
00y4YaloluXcA C MMHUMaJIbHBIM YPOBHEM IOATOTOBKHU

[Tpu pabote ¢ yqarmmuMucsi C MUHUMaJIbHOM TOTOBHOCTBIO K BBIIOJIHEHUIO 3a1aHuil OI'D mo XuMuu He0OX0JMMO COCPEJOTOUYUTh BHUMAaHUE Ha

BBITIOJIHEHUM 33JaHUN C «IIOMOIIHUKOM» - CIIPABOYHOM HH(bopMauI/IeI‘/’I. Bo3moxHO, Ha mepBoM 3rtamne HEOOXOIMMO BBIIIOIHATE ITH 3aaHHUS,

KOMMEHTHUPYS JaHHbIE, IpeAcTaBlIeHHbIe B Tabunax. CaMu 3a7aHus JOJDKHBI ObITh B OOJIbILIEH CTETIEHU B BUJIE TECTOB B (JOpME BHIOOPA TPABUIILHOTO

OTBETAa, YTO IO3BOJMUT BHIOMPATH KPUTEPH, ONpENeNiaTh COOTBETCTBUE BBIOPAHHOMY KPUTEpPHUIO, OTBEpraTb HECOOTBETCTBYIOIME BapUaHTBHI,

000CHOBBIBATh BBIOOD.

3.2.2. MeroauvecKkuii aHAJIM3 BbINOJHEHUS 32aHUA 00Y4aIOIIUMKCH C HU3KHM YPOBHEM MOATOTOBKM (B rpymnime MmoJy4uBIINX
OTMETKY «3»), BKJIOYasi MeTOAUYECKHE PEKOMEHIAUH I yYuTe e

Memoouueckuti ananuz npoeooumcs Ha OCHO8e Pe3yibmamos GblNOIHEHUs 3a0anull epynnamu yyacmuukoe Ol 3, nonyuusuwumu ommemxy «3x».
Pexomenoayuu ons yyumeneii 0ondicHbl ObIMb OPUEHMUPOBAHBI HA OOCMUINICEHUE PEATUCHUYHBIX 3A0ay KOPPEKYUU 0euuumos 8 noo2omoske
WKONLHUKOS. L]enie6bim opuenmupom pekomeHoayuil A8IAemcs y8epenHoe noayieHue Ommemxu «4» OaHHoU epYRNot WKOJIbHUKOS.

3.2.2.1. Onucanue npeAMeTHOH NOATOTOBKHM Y4YacTHHKOB OI'D ¢ HH3KMM YypOBHeM MNOATOTOBKH, AHAJIN3 THIHYHBIX
Ae(pHIHUTOB B NOATOTOBKE

o Onwucanue JOCTUTHYTHIX MpeAMETHBIX pe3yiabTaToB @I'OC: 0CBOGHHBIX TEM MPOrpaMMbl, cHOPMUPOBAHHBIX YMEHUH U T.11. (€CTIH UMEIOTCS)
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Temvl npoepammul u ymeHus, Komopwvie 8 Hauboabuiell CmeneHu CHoOpMuUpo8ansl, UCX00s U3 AHAIU3A 8bINOIHEeHUS 3a0anuti (cmonoey 3 Tabauywl
2-11).

Temwt npozpammul u ymenus, Komopwle 6 HaAUGOIbULEN CHEeNEeHU CHOPMUPOBAHDBL:

1. Bnagenue cucteMoid XMMAYECKUX 3HAHUI U YMEHHE PUMEHATh CUCTEMY XMMHYECKUX 3HAHUHM, KOTOPAsi BKJIIOYAET BAKHEUIIINE XUMHYECKUE
MOHSATHUS: XUMHUYECKUM SJIEMEHT, aTOM, MOJICKYJia, BEIIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOIHAS M HEOIHOPOJHAS CMECh, IIPEIEIbHO
nomyctumasi koHrentpauus (IT1K), koppo3usi MeTamioB, CIUIaBbl, YMEHHE MHTETPHPOBATH XMMHUECKUE 3HAHUS CO 3HAHUSAMH JPYTUX Y4eOHBIX
HpeI[MeTOB; BJIaICHUC OCHOBaAMH XHMHHGCKOﬁ I‘paMOTHOCTI/I, BKJIIO‘-IaIOH_Iel\/'II yMeHI/Ie HpaBI/I.HBHO HCIIOJIB30BAThH I/IBy‘IeHHble BCIIECTBA U MaTepI/IaJIBI,
yMEHHE MTPOTHO3UPOBATH BIUSHHUE BEIIECTB M XUMUUYECKHUX MPOIIECCOB HA OPTAHU3M YEJIOBEKA M OKPYIKAIOIIYIO IPUPOIHYIO CPEIY.

2. YMeHHe OOBSICHATH CBSI3h TOJOXKECHHS 3JeMeHTa B lleprognyeckoll CUCTEME C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYCCKUX JJIEMCHTOB, pacnpez[eneHHeM BHGKTpOHOB 10 BHGPFGTI/I‘IGCKI/IM ypOBHHM aTOMOB HepBBIX TpéX HepI/IO,Z[OB, Kajluda U KaJdbIUs, YMGHI/IG
HUCIIOJIB30BATh MOJCIN HJIs1 OG’bHCHeHH}I CTpOGHI/IH aTOMOB U MOJIGKy.H.

3. YMeHue onpenensaTh BUJ XMMAYECKON CBSI3U U TUM KPUCTAIIMYECKON CTPYKTYpPbI B COCTUHEHUSX.

4. [IpeacraBieHue o NEPUOIUICCKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX AJIEMEHTOB, ITPOCTHIX U CJIIOKHBIX BEIIECTB OT MOJIOKEHUS JIEMEHTOB
B [lepuomuyeckoii cucreMe W SJICKTPOHHOTO CTPOCHHSI aToMa; yMEHHE OOBSICHSTH CBS3b IOJOKEHUsS dyeMeHTa B llepmommueckoil cucreme c
YU CJIIOBBIMHU XapaKTepI/ICTI/IKaMI/I CTpOGHI/I}I aTOMOB XUMHUYCCKUX DJICMCHTOB, pacnpe;[eneHHeM BHGKTpOHOB 10 BHGPFGTI/I‘IGCKI/IM ypOBH}IM.

5. YMeHue knaccupuimpoBaTh HECOPraHMIECKHUE BEIIECTRA.

6. Branenue cucteMoii XMMUYECKUX 3HAHUN U YMEHHE MPUMEHATh CUCTEMY XMMHYECKUX 3HAHUHM, KOTOPAsi BKJIFOYAET BaXKHEUIIINE XUMHUYECKUE

MOHATHA: OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIIMN, OKUCIUTCIIb U BOCCTAHOBUTCIIb, YMCHUC OMPCACIIATE OKHUCIIUTCIIb U BOCCTAHOBUTCIIb

O  AHanu3 TUMUYHBIX AEPHUIMTOB B IPEIMETHOM MOrOTOBKE: HEOCBOCHHBIE UJIH C1a00 OCBOEHHBIE TEMBI IPOTrPaMMBbl, Hec(HhOPMHUPOBAHHBIE UITU
HEJO0CTAaTOYHO c(POpPMHUpPOBAHHBIC YMEHHS, HABBIKH, BHJIbI ITO3HABATEIHLHOU MEATEIBHOCTH, MPOSIBISIONIUECS B TUIWYHBIX OIIMOKAX MPHU
BBITIOJTHEHUH COOTBETCTBYIOUIUX 3a/IaHUI

Temvl npocpammul u ymeHus, KOMopbwle 8 HauMeHbulell cmenenu CHopmMuUposansl, UCX00s U3 AHAIU3A BLINOIHEHUS 3a0anull (cmonbey 3 Tabauyvl
2-11).
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Temuvr npozpammol u ymenus, KOmopvle 6 HAUMEHbULell CMenenu chopmuposansl:

1. IlpencraBnenue o MepuoINYECKO 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB (pajnyc aToma, 3JIeKTPOOTPULIATEIBHOCTE), TPOCTHIX U
CJIOKHBIX BEIIECTB OT MOJIOKEHUsI 3yieMeHToB B [leproauyeckoii cucreMe (B MajbIxX MEpPHOaX U TIaBHBIX MOATPYIIAX) U 3JEKTPOHHOTO CTPOCHHUS
aToma.

2. YMeHHe XapakTepu3oBaTh (PU3NUYECKHe U XUMUYECKUE CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO, 030H, BOJAOPOI, rpadut, anmMas, KpeMHHH,
asot, pocdop, cepa, X0p, HATPHM, KaTU, MarHui, KalbIUi, aTFOMUHHM, JKEJI€30); CI0KHBIX BEIIECTB, B TOM YHCJIE€ UX BOJHBIX PacTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOA, OKCHABI M TUAPOKCHABl MeTamuioB I-IIA rpynn, amomunus, meau(ll), nuaka, sxeneza(Il u III); okcumpl
Hemeraiwios: yraepona(ll u IV), kpemuusa(I1V), aszora u dochopa(Ill u V), cepsi(IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHas, ¢pochopHas,
YroJibHas, KPEMHHEBasi KUCJIOTa U UX COJIH)

3. Bnagenue cucremMoll XWMHYECKMX 3HAHUM W YyMEHHE MPUMEHATh CHUCTEMY XHMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET TEOPHIO
3JIEKTPOJINTUYECKON JUCCOLIMALIH.

4. YMeHue COCTaBIATh MOJIEKYJIIPHBIC U MOHHBIC YPAaBHEHHSI pEaknii (B TOM YHCIIE) PeaKIuii HOHHOTO OOMEHa.

5. Bnanenue / 3HaHMe OCHOB: 0€30MaCHON PabOThl C XUMHUYECKUMH BELIECTBAMHU, XUMHUECKOW MOCY10H U 1ab0paTOpHBIM 000PYIOBAHUEM.

6. Bragenue ocHoBaMM XMMHUYECKOM T'PaMOTHOCTH, BKJIIOYAIOIIEH: HAJIM4YUE OMbITa PadOTHI C Pa3IMYHBIMU MCTOYHHKAMH MHQOPMAIUH 110
XUMUH.

7. llpencraBneHust 0 3aKOHOMEPHOCTSIX ¥ TIO3HABAEMOCTH SIBIICHUI MIPUPOIBI, TOHUMAaHUE O0bEKTHBHON 3HAYMMOCTH OCHOB XUMUYECKON HAYKU
MOHUMaHKE MECTa XUMHUU CPEJId JIPYTUX €CTECTBEHHBIX HAYK; BJIaJICHUE OCHOBAMU XUMHYECKON rPaMOTHOCTH.

8. [IpencraBieHus 0 3aKOHOMEPHOCTSIX ¥ TTO3HABAEMOCTH SIBICHUN MIPUPO/IbI, TOHUMaHUE 00BEKTHBHOW 3HAYMMOCTH OCHOB XUMHUUYECKOW HAYKH
ITOHUMaHNE MECTa XUMHUU CPEJIN IPYTUX €CTECTBEHHBIX HAYK; BJIaJICHUE OCHOBAMM.

9. YMeHue BBIYUCIATH / TPOBOIUTH Pacy€Thl MaCCOBOM JI0JIM BEILIECTBA B PACTBOPE.
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Tabnuya 2-13

No TeMbl TporpaMmbl U1 YMEHUS Knacc(-p1) m3ydeHuss B COOTBETCTBHUHU C
11/T1 dOIT?

1 [IpencraBnenre 0 MEPHOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JEMEHTOB (paamyc | 8
aTomMma, BJIeKTpOOTpI/IHaTeJIBHOCTB), IMMPOCTBIX U CJIOKHBIX BCIICCTB OT IMOJIOXKCHUS 3JICMCHTOB B
[lepuoanueckoit cucteme (B MajblX MEPUOAAX W TJIABHBIX MOATPYIIAX) U AJIEKTPOHHOIO
CTPOEHHUSI aTOMa

2 | YMeHue xapakTepu3oBaTh (hU3NYecKre U XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCI0po, | 8-9
030H, BOJIOpO, TpaduT, ammMas, KpeMHUM, a30T, ¢hocdop, cepa, XJIop, HAaTPUH, KW, MarHui,
KaJbIUi, ATFOMUHUMN, KEle30); CI0KHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PAaCTBOPOB (BOJA,
aMMHaK, XJIOPOBOAOPOI, CEPOBOJOPOJ, OKCHUIBI M THUApPOKCUIbl MeTamioB I[-IIA rpymnm,
amromunus, meau(ll), nmuaka, xemesa(ll u II); oxcuasr HemeramnoB: yraepoma(ll u IV),
kpeMmuamsi(I1V), azora u docdopa(lll u V), cepsi(IV u VI), cepuucras, cepHas, azoTucras,
azoTHas1, GpochopHas, yroipHas, KpeMHHEBAsI KUCIOTAa U UX COJIH)

Bnagenue cucteMoil XUMUUYECKHUX 3HAaHUN U YMEHHUE IPUMEHATh CUCTEMY XMMUYECKUX 3HaHUM, | 8-9

3 KOTOpasi BKJIIOYAET TEOPHUIO JIEKTPOIUTUYECKON TMCCOLMALIUN

4 Hanuuue npakTryeckux HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIEAYIOMUX XUMUYECKHX | 9
DKCIIEPUMEHTOB:

5 Brnanenue / 3naHue ocHOB: 0€301acHOM pabOTHI C XMMHUYECKHMH BEIIECTBAMHU, XUMUYECKOH | 8-9
NIOCYJI0M U J1a00OpaTOpHBIM 000PYIOBAHUEM.

6 Brnanenue ocHOBaMM XMMHYECKOW TPaMOTHOCTH, BKITIOYAIOIIEH: HAJIMYHME OMbITa paboThI C | 8

PA3JINYHBIMH UCTOYHUKAMU I/IH(bOpMaI_II/II/I 110 XMUMHH

[IpencraBieHuss 0 3aKOHOMEPHOCTAX M TO3HABAEMOCTH SBJICHUW MNPUPOAbI, MOHUMaHUE | 8
7 | OOBEKTHBHOI 3HAUUMOCTH OCHOB XMMUYECKON HAyKH MOHUMaHHE MECTa XMMUU CPEAH JPYTUX
€CTECTBEHHBIX HayK; BJIaJICHHEe OCHOBAMU XMMHUYECKON rpaMOTHOCTH, B

[IpencraBiaeHuss 0 3aKOHOMEPHOCTSX W TIO3HABAEMOCTU SIBIICHUW MPUPOJbI, MMOHUMaHUE | §
8 | 0OBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAyKH MOHUMAaHUE MECTa XUMHUH CPEIH APYTUX
€CTECTBEHHBIX HAYK; BJIaJ€HUE OCHOBAMH XMMHUYECKOW rPaMOTHOCTH, B

9 YMeHne BBIYUCIAT / TPOBOJIUTH PACUEThl MACCOBOM IO BEIIECTBA B PACTBOPE 8

o PeamucTuuHbIe «30HBI pPOCTa» B 4aCTH HpCI[MCTHOﬁ IMOATOTOBKH JJIs1 YBEPCHHOI'O ITOJIYYCHUSA OTMCTKHU «bx»:

83necek u ganee: Cum. myukr 3 Cnenudukaimun KUM EI'D 2026 roxa no yueGHOMY mpeaMery.
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- YMEHHE COCTaBIISITh MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHHUS Peakiuil (B TOM YHUCIIE) peaKIiii HOHHOTO 0OMEHa;

- BIIaJICHHE OCHOBAMH XMMHUYECKOW TPAaMOTHOCTH, BKJIFOUAIOIIEH: HAIMYUE OMBITa PA0OTHI C pAa3TUYHBIMU UCTOYHHUKAMHU HHPOPMAIIIH 110 XUMUU;

- YMEHUE BBIYUCIIAT / TPOBOAUTH PACUETHI MACCOBOM JIOJIM BEIIECTBA B PACTBOPE.

[TepBoe u BTOpOE HampaBiieHHE PabOTHI (1IepBasi U BTOPasi TEMbI «30HBI POCTa») MPEAINoaraeT yxe copMUpOBaHHOE B HEKOTOPOU CTENEHH YMEHHE
paboTaTh ¢ Tabnuieil pacTBOPUMOCTH U YMEHHE CAMOCTOSATEIBHO MHUCATh B3aUMOJICHCTBUE MEX]Ty BEIIECTBAMHU, CYIIECTBYIOIIUMH B BHJI€ HOHOB B

pacTBOpC. TpeTBSI TCMa peAmnoaracT BIaJCHUC MaTCMATUICCKUMU paCuUCTaMU B COCTABHBIX CUCTCMAX (CHO)KHI:IX BEIICCTBAX, CMECCAX, paCTBOan)

3.2.2.2. MeToau4ecKuii aHAJIN3 Ka4YecTBa O0CBOeHUsI MeTanpeaMeTHbIX pe3yabTaToB @PI'OC yyactHukamu OI'D ¢ HU3KUM
YPOBHEM NOATOTOBKH

B oanmnom nymkme paccmampuseaiomcs memanpeomemuvle pezynomamsl @IOC (nosnasamenvHble, KOMMYHUKAMUBHbIE, De2YNamMUGHbIE
(camoopeanusayus u camoKOHmMpov)) (Oaiee — memanpeomemuole YMeHUsL), KOmopvle MO2IU NOBIUSMb HA 8blnoaHeHue 3a0anuil KHUM.

s npogedenus aumanuza ciredyem UCHOIb308AMb NepeyeHb Memanpeomemuvix pesynomamos DIOC, npusedennvii 6 mabauye 1
Kooughuxamopa OI'D no kaxcoomy yuebHomy npeomemy, a makice yKazanue césazeti MemanpeomMemublx i npeOMemHblX pe3yibmamos 0C80eHUs
0CHOBHOU 0bpazosamenvHoll npocpammel uz maoauysl 2 Koouguxamopa OI'D.

Ananusz mosicem npogooumucs no epynnam/nooecpynnam YVJI[, unu naubonee snavumvim 05 8blnoaneHus ooavuuncmea 3aoanuii YVJI.

o Pa3BepHyThIli KOMMeHTapuii HA OCHOBE 3a/IaHUM / TPYIII 3a/laHUM, HAa YCIEIIHOCTh BBIIIOJHEHHUS! KOTOPBIX MOTJIA MOBIUATh 1OCTAaTOYHAS UITU
HeJocTaTouHas ChOPMHUPOBAHHOCTH METAMIPEIMETHBIX YMEHUH, C YKa3aHHEM COOTBETCTBYIOIINX METANIPEIMETHBIX YMEHHI U UX TIPOSIBIICHUS
B TUITUYHBIX OIHMOKAX B OTBETAX YYaCTHUKOB HK3aMEHA HAa COOTBETCTBYIOIIUE 3aJaHMUS;

[Tpu BemonHEeHNN 3aaanus 14 u 17, oTHOCAIMXCS K 0a30BOMY U MOBBIIIEHHOMY YPOBHSIM COOTBETCTBEHHO (KOMMEHTApHUI MO TIEPBOM TeMe
«30HBI pOCTa»), TpeOyercs cHOpPMUPOBAHHOCTH METANMPEIMETHOTO YMEHHUS CaMOCTOSITEIBHO BHIOMpATh CHOCOO pelieHusl y4eOHOW 3amauu
(cpaBHUBATh HECKOJIbKO BapHAHTOB DPEILEHUS, BHIOMpATh Hambosee MOAXOIAUINI ¢ y4éTOM CaMOCTOSATENbHO BbIIEICHHBIX KputepueB). Eciu B
3aJJaHUH yKa3aHbl IPOIYKTHI pEaKlMy U HY>KHO BBIOpaTh UCXOAHbIE BeulecTBa (14), TO ycrenHocTh ero BeloHeHus Ha ypoBHe 70%. B ciayuae, ecnu
HEOOXOJUMO CaMOCTOSITENILHO «IIPEAYrajaTh» MPOIYKTHI, HCXOJ M3 COOTBETCTBYIOIINX HCXOMHBIX BemecTB (17), TO yCHEIIHOCTh BHITIOTHEHHS

TaKOI'0 3aJJaHusl CHUXKaeTcs B cpeiHeM Ha 15-20%. Pa3zButue 3Tol TEMBI IPOUCXOAMT B 3a/1aHUU23 BBICOKOTO YPOBHSI CJIOKHOCTH.
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BeinonHenue npennosnaraet IIaHUPOBaHKUE U IPOBEJEHNUE SKCIIEPUMEHTA, TO3TOMY HE00X0AUMa C(POPMUPOBAHHOCTh YMEHHSI IPOBOIUTH 110
CaMOCTOSITENIFHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIM 3KCIIEPUMEHT, HEOOJbIIOe HCCIeIOBAaHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEH 00BEKTa
U3y4YeHUs, TPUUMHHO-CIICJICTBEHHBIX CBSA3€H M 3aBHUCUMOCTEHl OOBEKTOB Mexay cobOoil. JlaHHoe MeTampeaMeTHOe yMEHHE y JaHHOM TpYIIbI

yYaluxcs MOKHO CUUTATh HEOCTATOYHO COPMUPOBAHHBIM.

[Tpu BemmonHeHnn 3aaanus 18 (KOMMEHTapHil IO TPEThEH TEME «30HBI POCTAY):
- 5,7% y4anuxcs 1ajau HEOKPYTJIEHHBIH 0 LIEIbIX OTBET (HEYMEHHE YUTATh 3a/1aHue, OMPEENIATh XapaKTepHbI IpU3HaK uiu GopMy OTBETA);
- 0,2% namu oteet, npesbimaromuii |00% (O0TCyTCTBHE MpeACTaBIEHUI O J0Jie, MPOLEHTE, OTCYTCTBUE MPEJCTaBICHUN 00 aHaHM3e, Kak
Pa3JI0KEHUH 1IeJI0T0 Ha COCTABHBIC YaCTH).
[Ipu BeIMONMTHEHNHM 3a1aHus 19, B KOTOPOM HEOOXOAMMO OCYIIECTBUTH CXOKHE C 3aIaHNEeM 18 MaTeMaTHYeCKHEe pacueThl U B TaKOH ke Ghopme
MPEJICTaBUTh PE3YIbTaThI:
- 4,2% yvanmxcs Jajid HEOKPYTIICHHBIN J10 IIeNbIX OTBET (HEYMEHHE YUTATh 3aJIJaHKe, ONPEACIIATh XapaKTePHbII NpU3HAK iU (POPMY OTBETA);
- 3,8% mamu otBeT, npesbimaronwii |00% (0TCyTCTBUE MPEACTaBIEHUH O I0JIe OT IIeJIOTO0, MPOLIEHTE; 00 aHAIH3€e, KaK Pa3jIoKEHUH 11eJI0r0 Ha
COCTaBHBIC YACTH).
Takum oOpazom, oT 6 10 8% y4acTHUKOB SK3aMeHa BHOCHJIM B OJIaHK OTBETOB 3aBEJOMO HEBEPHBI (aOCypIHbIM, HEJTOTHYHBII) OTBET.
IIpeanonoskenue 0 AOCTUTHYTHIX M HeJOCTUTHYTBIX MeTanpeAMeTHbIX pedyiabTaTtax ®I'OC.
He nocturnyTsr:
- CaMOCTOSITENIBHO BBIOMPATH CIIOCO0 perieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHUsI, BHIOUPATh HAMOOJIEEe MOIXO AN

y‘IéTOM CaMOCTOATCIIbHO BBIACIICHHBIX KPUTCPUCB,

- IIpoBoauTE MO CaMOCTOSTETHHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIA AKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHHE IO YCTAaHOBICHHIO
0COOEHHOCTEHN 00BEKTa U3yUCHHsI, MPUINHHO-CIICJICTBEHHBIX CBS3€H M 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOO0M;
- OueHunBaTh Ha MPUMEHUMOCTh M IOCTOBEPHOCTh MH(OPMAINH, TIOTYYSHHON B X0/1€ UCCIEIOBaHUS (IKCIIEPUMEHTA).

JlOCTUTHYTHI:
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- IlpuMeHATh pa3IUYHbIE METOJbl, MHCTPYMEHTHl M 3alpOChl MpPU MOHMCKE M 0TOOpe MHGMOPMALKUK WU JAHHBIX M3 UCTOYHHUKOB C Y4ETOM
IpeUIOKEHHON yueOHO! 3a1a4l U 3aJJaHHBIX KPUTEPUEB;

- BriOupars, aHanmuM3WpoOBaTh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHIOB U (HOPM TPEICTABICHUS, HAXOIHUTH
CXOJHBIE apTYMEHTHI (ITOATBEP:KIA0IIUE WIIM OIPOBEPTaloIIfe OJHY U TY )K€ UICI0, BEPCUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

- IIpoBomuTh 1O CaMOCTOSITENBHO COCTAaBICHHOMY IUIaHY OIBIT, HECIOXHBIH 3KCHEPHUMEHT, HEOOJIbIIOE HCCIENOBAaHUE IO YCTaHOBJICHUIO
0COOCHHOCTEH 00bEeKTa U3YUCHU S, IPUIMHHO-CIICICTBEHHBIX CBSA3EH U 3aBUCHMOCTEN 0OBEKTOB MEXKIY COOOM.

- BBISBIATH U XapaKTepH30BaTh CYIIECTBEHHbBIE TPU3HAKH 0OBEKTOB (SBICHU);

- C y4€ToM MpesioKeHHOH 3a/1a4H BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUNs B pacCMaTpUBaeMbIX (DakTax, TaHHBIX U HAOIIOICHUAX; IpeJiaraThb
KPUTEpUU JJIs BBISABICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEYHUH; BBIABIATH AePUUUTHI MH(GOPMALMU, NAaHHBIX, HEOOXOIUMBIX HJISl PEIHICHUS

IIOCTaBJICHHOHU 3a/a4u.

3.2.2.3. PexoMeHIAIMU JI1 yYUTeJeld M0 COBEPIIEHCTBOBAHMIO NPENOJIABAHUSA Y4eOHOIr0 NpeaMeTa rpyiime 00y4aunuxcs
€ HU3KHMM YPOBHEM NOATOTOBKH

[Ipu paboTte ¢ yyamumucs ¢ HU3KUM YPOBHEM MOATOTOBKH IO MPeIMETy HEOOXOAMMO COCPEIOTOYUTh BHUMAHUE HA BBHIIIOJHEHUH 3aJlaHUI
n3 Yactu 1. OcHOBHO# ynop Jenath Ha 3a/laHus B TECTOBOM (hOpMe Ha YCTAHOBJICHHE COOTBETCTBHS M Ha yKa3aHHE pe3yJibTaTa MaTEMaTHYECKUX
pacuetoB. B wactHocTH, pemenue 3amad Tuna Nel8 u 19 mpexacrasisger ocoOblid HHTEpPEC AJS YUALIUXCS 3TOW TPYIIBL: YMEHUE YBUAETh 3JIEMEHT
(KOMITOHEHT) LIETI0H CUCTEMBI, PACCMOTPETh X OJIMHAKOBHIC XaPAKTEPUCTUKH, CPABHUTH MX IO BEIMYUHE (HAUTH OTHOIICHHE), IPOBECTH aHAIOTUU
C TIOHATUSAMH IIPOMOPILUI U MPOLICHTA.

UtoOb1 chopmMupoBaTh YMEHHE COCTABIISITH MOJEKYJISIPHBIC M MOHHBIC YpPaBHEHHUs PEAKIUK (B TOM YHWCJIE) pPEaklMii MOHHOTO OOMEHa,
BO3MOXHO Oojiee 3(PEKTHUBHBIM MOJIXOAOM OYIeT Ha MEPBOM 3Tale HE «IPHUBSI3BIBATH» COCTABICHUE PEaKUUU K (OPMYITHUPOBKAM KOHKPETHBIX
3ananuii yactu 1 v yactu 2. M3y4ars peakuuu, Oonupasch Ha UX MPOTYKThI, CBOMCTBA ITUX MPOAYKTOB (PaCTBOPUMOCTH, IIBET, KOHCUCTECHIIUS, SIPKOCTh
BHEIIHero 3(dexra, CBUIETENbCTBYIOLIETO O MPOTEKaHUU peakiuu). Ha BTopoM 3Tamne moAroToBKH, B HEMOCPEACTBEHHON OJIM30CTH K IK3aMEHY,

HEO0XO0IUMO COCPEOTOUNUTHCA Ha KOHKPETHBIX (DOPMYIHPOBKaxX 3aaHuii, opMax OTBETOB, CIIOCOOAX MPEICTaBICHHS PEIICHHUS.
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3.2.3. Meroauveckuii aHAJIM3 BbINOJHEHUS 3aJaHUI 00y4AKIIMMHUCH CO CPEeHUM YPOBHEM MOATOTOBKH (B rpynie MoJy4YuBIINX
OTMETKY «4»), BKJIIOYasi MeTOAUYECKHEe PEKOMEHIAUN I yYuTe e

Memoouueckuti ananuz npogooumMcs Ha OCHO8e De3VIbmamos8 6bINOJHeHUs 3a0aHull epynnamu yuacmuuxkog OID, nomyuusuiux ommemxy «4x».
Pexomenoayuu ons yyumeneti 0ondicHbl OblMb OPUEHMUPOBAHBI HA OOCMUICEHUE PEATUCHUYHBIX 3A0ay KOPPEKYUU 0euuumos 8 noo2omosKe
WKONIbHUKOS. L]eniebim opuenmupom pekomeHoayuil A8NAemcs yeepenHoe noayieHue Ommemxu «3» OaHHOU cPYANol WKOIbHUKOS.

3.2.3.1. Onucanne nmpeaMeTHONH NMOArOTOBKH y4acTHMKOB OI'D co cpeaiHuMM ypoBHeM INOATOTOBKH, aHAJIW3 THIHYHBIX
Ae(UIUTOB B MOATOTOBKE

o Onwucanue JOCTUTHYTHIX MpeAMETHBIX pe3yiabTaToB @I'OC: 0CBOGHHBIX TEM MPOrpaMMbl, CHOPMUPOBAHHBIX YMEHUH U T.11. (€CTIH UMEIOTCS)

Tembi npocpammol u ymenuss, KOmopwvle 8 HaubobULel CIeneHy CHOPMUPOBAHDL, UCXOOS U3 AHATU3A 8bINOTHeHUs 3a0anutl (cmonbdey 4 Tabauyw
2-11).

Temvt npozpammsl u ymenus, KOmopble 6 HAUOOIbULEN CIENEeHU CHOPMUPOBAHBL

1. Bnagenue cucteMoid XMMAYECKUX 3HAHUI U YMEHHE PUMEHATh CUCTEMY XMMHYECKUX 3HAHUHN, KOTOPAsi BKJIIOYAET BaKHEUIIINE XUMHUYECKUE
MOHSTUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, BEUIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOIHAS U HEOJHOPOJHAST CMECh, IPENEIbHO
nomyctumasi koHrentpauus (IT1K), koppo3usi MeTamioB, CIUIaBbl, YMEHHE MHTETPHUPOBATH XMMHUECKUE 3HAHUS CO 3HAHUSMH JPYTUX Yy4eOHBIX
MIPEMETOB; BJIaJICHHE OCHOBAMH XHMHUUYECKOW IPAMOTHOCTH, BKJIFOYAIOIICH: YMEHHE MPAaBHJIBHO UCIIOIH30BaTh U3yUYEHHBIE BEIIECTBA U MAaTEPHAIIHI,
YMEHHE MTPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUUYECKHUX MTPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOITYI0 TPUPOTHYIO CPEITy

2. YMeHue OOBSCHATH CBS3b IOJIOKEHHs 3yieMeHTa B Ilepumonmueckoil cucreMe ¢ YHUCIOBBIMH XapaKTEPUCTHKAMHM CTPOCHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB WM 3apsij sijipa, oOIee YKCIO0 SJCKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB MO PHEPTETHUYECKUM YPOBHSM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KATHS M KaJIbIUs; YMEHUE UCIIOJIB30BATh MOJCIHN ISl OOBSICHEHUS CTPOCHHS aTOMOB M MOJIEKYJI.

3. YMeHue onpenensaTh BUJ XMMAYECKON CBSI3U U TUM KPUCTAIIMYECKON CTPYKTYPbI B COCTUHEHUSX.

4. Hpe,Z[CTaBJIeHI/IG (0] HepHOI[quCKOﬁ 3aBUCUMOCTH CBOﬁCTB XUMHNYCCKHUX JJICMCHTOB, HpOCTBIX U CJIOKHBIX BEIICCTB OT ITOJOXKCHUS 3JICMCHTOB
B [lepuomuyeckoii cucreMe M AJICKTPOHHOTO CTPOCHHSI aToMa; yMEHHE OOBSICHSATH CBS3b MOJOKEHUsS djieMeHTa B llepmommueckoil cucreme c

YHUCIOBBIMH XapPaKTCPUCTUKAMH CTPOCHHUA aTOMOB XUMHYCCKUX 3JICMCHTOB, PACIIPEACICHUEM 3JICKTPOHOB 110 SOHEPICTUIYCCKUM YPOBHIM
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5. YMeHue knaccupuimpoBaTh HECOPraHMIECKHUE BEIIECTRA.

6. BnageHue cucteMOil XUMHUYECKHX 3HAHUW M YMEHHE NPUMEHSATh CHUCTEMY XUMHUYECKUX 3HAHMUM, KOTOpas BKIIOYAET TEOPUIO
ANEKTPOIUTUYECKON auccouuanuu BraneHue cHUCTEMON XMMHYECKHMX 3HAHUM M YMEHHE NPUMEHSTh CHUCTEMY XMMHUYECKHUX 3HAHUM, KOTOpAs
BKJIIOYAET BAKHEUIIINE XUMUYECKUE MOHSITHUS: OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEIb U BOCCTAHOBUTEIb; YMEHHUE ONMPEACIIATh

OKHCIIUTEIIb U BOCCTAHOBHUTECIIb.

O  AHanu3 TUMUYHBIX AEPHUIUTOB B IPEIMETHOM MOrOTOBKE: HEOCBOCHHBIE UJIH C1a00 OCBOEHHBIE TEMBI IPOTrpaMMbl, Hec(HhOPMHUPOBAHHBIE UITU
HEJO0CTAaTOYHO c(hOpMHUpPOBAHHBIC YMEHHS, HABBIKH, BHJIbI ITO3HABATEIHHOU NEATEIBHOCTH, MPOSIBISIONIUECS B TUIWYHBIX OIIMOKAX MPHU
BBITIOJTHEHUH COOTBETCTBYIOUIUX 3a/IaHUI

Tembi npoecpammsl u ymeHus, KOMopbule 8 HauMeHbulell Cmenenu chopmMupos8ansvl, UCX00sl U3 AHAIU3A 8bINOHEHUS 3a0anutl (cmondey 4 Tabauywl
2-11).

Temwt npozpammsl u ymenus, KOmopvle 6 HAUMEHbULET CIMENEeHU CPHOPMUPOBAHBL

1. IIpencraBienne o MEPUOANIECCKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHX JIEMEHTOB (pagnuyc aroMa, 3JEKTPOOTPUIIATETLHOCTD), TPOCTHIX U
CJIOKHBIX BEUIECTB OT IMOJIOKEHHUsS JIeMEeHTOB B [lepuoauyeckoil cucreme (B MajbIX MepruoAax M INIaBHBIX MOATPYIIAX) U AJIEKTPOHHOIO CTPOEHUS
aToma

2. YMeHHe XapakTepu30BaTh (U3NIECKHE U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIICCTB (KUCIOPOJ, 030H, BOJIOPO, TpaduT, aamas, KpeMHHH,
asort, pocdop, cepa, Xop, HATPHM, KaJTUi, MarHUi, KaIbIUi, aTFOMUHHM, JKEJI€30); CII0KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJA,
aMMHaK, XJIOPOBOAOPOJI, CEPOBOJAOPOA, OKCHIABI M ruapokcuasl MetamioB I-IIA rpynn, amomunus, meau(ll), uunka, xeneza(Il u III); okcuasl
HemeraiwioB: yraepona(ll u IV), kpemuusa(I1V), aszora u ¢ochopa(Ill u V), cepsi(IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHas, ¢pochopHas,
yTroJbHas, KPEMHHEBAsK KUCIIOTa ¥ KX COJIH )

3. YMeHue coCTaBIsATh MOJICKYJSIPHBIC U MOHHBIC YPABHEHUS PEaKIMid (B TOM YHCIIC) PEaKIIUi HOHHOTO OOMEHa.

4. Hannune mpakTUYECKUX HABBIKOB MJIAHUPOBAHUS U OCYILIECTBIICHHUS CIEAYIONINX XUMUYECKUX IKCIIEPUMEHTOB:

5. Bnanenue / 3HaHME OCHOB: 0€30MaCHON PabOThl C XUMHUUECKUMH BEIIECTBAMHU, XUMHUECKOW MOCY 101 U 1ab0paTOpHBIM 000PYIOBAHUEM.
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6. Bnagenne ocHOBaMM XMMHYECKON T'PaMOTHOCTH, BKIIFOYAIOIICH: HAJTUYHUE OIMbBITA PAOOTHI C Pa3IUYHBIMH MCTOYHHKAMU WH(OpMAIUU T10
XUMUH.

7. llpencraBneHus: 0 3aKOHOMEPHOCTSIX ¥ TIO3HABAEMOCTH SIBIICHUH MIPUPOIBI, TOHUMAaHUE O0bEKTUBHON 3HAYMMOCTH OCHOB XUMHUYECKON HAYKU
MMOHUMaHUE MECTa XUMUU CPEJIU JPYTUX €CTECTBEHHBIX HAyK; BIaJ€HUE OCHOBAMU XUMHUYECKON IPaMOTHOCTH.

8. YMeHure BBIYHUCIIATH / POBOAUTH PACcUEThl MACCOBOM JTOJIM BEIIIECTBA B pacTBOPE.

Tabnuya 2-14

No Tembl porpaMMbl U YMEHHS Knacc(-b1) w3ydeHuss B COOTBETCTBUHM C
/11 ®OIT’

1 [IpencraBnenure o nepuoaNYECKOM 3aBUCUMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB (pazuyc | 8
aToMa, 3JIEKTPOOTPULIATEIIBHOCTD), IPOCTBIX U CIOXKHBIX BELIECTB OT MOJI0XKEHUS HIEMEHTOB
B [lepuonnyeckoit cucreme (B MaJIbIX MEPUOJAX M TJIABHBIX MOJATPYIIAX) U JIEKTPOHHOTO
CTPOEHUS aToMa

2 | YMeHHe XapakTepu3oBaTh (U3MYECKHME M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB | 8-9
(kucimopoa, 030H, BOJOPOAd, rpaduT, aiMas, KpeMHUH, a3oT, pocdop, cepa, xjaop, HATpH,
KaJIMi, MarHui, KaJIbITUi, aTFOMUHHH, KeJI€30); CIIOKHBIX BEIIECTB, B TOM YHUCIIC UX BOTHBIX
pacTBOpoOB (BOJ1a, aMMHUaK, XJIOPOBOJOPOI, CEPOBOAOPOI, OKCUIBI U TUIPOKCU/IBI METAJLIOB [—
ITA rpynn, amtomunust, meau(1l), nuunka, sxeneza(ll u II1); oxcuael Hemeramios: yriepoaa(ll u
IV), kpemuaus(IV), azora u ¢pocdopa(lll u V), cepsi(IV u VI), cepaucras, cepnas, a3otucras,
azoTHas1, GpochopHas, yroipHas, KpeMHHEBAsI KUCIOTA U UX COJIH)

YMeHHe COCTaBJIsATh MOJICKYJIIPHBIC U MOHHBIC YPAaBHEHUS peakiuii (B TOM 4uciie) peakmuit | 9

3
HOHHOI'0 0OMeHa

4 Hanwume: mpakTUYeCKMX HAaBBIKOB IUTAHMPOBAHUS M OCYIIECTBICHUS CIEAYIOMHX | 9
XUMHUYECKHUX HKCIIEPUMEHTOB

5 Branenue / 3HaHrEe OCHOB: 0€301acHON pabOThl ¢ XMMHUYECKUMH BEIIECTBAMHU, XUMUUYECKOU | 8-9
NIOCYI0M 1 J1a00paTOpHBIM 000PYIOBAHUEM.

6 Bragenne ocHOBaMU XMMHYECKON TPaMOTHOCTH, BKIIFOUAIOIIEH: HAIM4YME OMBITa paboOTHI C | 8

Pa3JIMYHBIMH UCTOYHUKAMU I/IH(l)OpMaHI/II/I 10 XUMUU

®3neck u ganee: Cum. nynkr 3 Cnemudpukanuun KUM OI'D 2026 rozxa no yueGHOMY mpeMeTy.
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[IpencraBineHuss 0 3aKOHOMEPHOCTAX M I103HABAEMOCTH SIBJICHUI MNPUPOABI, MOHUMAHUE | 8
7 | 0ObEKTUBHOW 3HAUUMOCTH OCHOB XMMHUECKON HayKH MOHUMAaHUE MECTa XUMUU CPENIU IPYTHX
€CTECTBEHHBIX HayK; BJIa/ICHHE OCHOBAMHU XUMHUUYECKON rPaMOTHOCTH.

8 | YMeHue BEIYHUCIATH / MPOBOANTH Pacu€Thl MACCOBOM JIOJIM BEIIIECTBA B PACTBOPE 8

o PeanncTuunble «30HBI POCTa» B 4YaCTU MIPEIMETHOU IMOATOTOBKH ISl YBEPECHHOIO MTOJyYEHUS OTMETKH «S»:
- YMeHHe BBIYUCIATH / IPOBOAUTH Pacu&Thl MACCOBOM JI0JIM BEIIECTBA B PACTBOPE;

- YMeHH€ COCTaBJIATh MOJIEKYJISIPHbIE U HOHHBIE YPAaBHEHUS pEakIfii (B TOM YHUCIIE) peaKiiii HOHHOro oOMeHa.
JUI rpyIIIbl y4alnxcsi, KOTOPBIE B IEPCIIEKTUBE JOJLKHBI [TOKA3aTh OTJINYHBIC PE3YJIBTAThI IPOXO0KACHHUS DK3aMEHA, YKA3aHHBIC HAIPABICHUS

ABJISIFOTCSA OCHOBHBIMH, TaK KaK OHH COOTBCTCTBYIOT 3aJaHUAIM 4YaCTU 2 BBICOKOTO YPOBHA CJOKHOCTHU, SBJIAIOTCA TpPYyHAO3aTpaTHbBIMHU, a,
CJICAOBATCIbHO, U MHOT'00QJUIBHBIMH. DTH TCMBbI, PCAITN3YCMBIC B 3aJaHUAX 0a30BOro U MOBLIIIIEHHOTO YPOBHA, YCBOCHBI YHAIIIUMUCA HAa YPOBHC 70-

80% ycrneniHo. 3aaHus BBICOKOTO YPOBHSI TPEOYIOT AOMOJHUTENbHBIX YCHIIUN B TIOJITOTOBKE.

3.2.3.2. MeToau4ecKkuii aHAJIN3 KauyecTBa 0CBOCHHMS MeTanpeaMeTHBIX pe3ynbTaToB PI'OC yyacTHukamu OI'D co cpexnum
YPOBHEM NOATOTOBKH

B oannom nymkme paccmampusearomcs memanpeomemuvle pezynomamsl @IOC (nosnasamenvHbvle, KOMMYHUKAMUBHbIE, De2YNamMUHble
(camoopeanuzayus u camoKoOHmMpov)) (Oaiee — memanpeomemuovle YMeHUs,), KOmopvle MO2IU NOBIUSAMb HA 8blnoaHeHue 3a0anuil KUM.

s npogedenus aumanuza ciedyem UCHOIb308AMb NepeyeHb Memanpeomemuvix pesynomamos @DIOC, npusedennvii 6 mabauye 1
Kooughuxamopa OI'D no kaxcoomy yuebHomy npeomemy, a makice yKazanue césazeti MemanpeomMemublx i npeOMemHblX pe3yibmamos 0C80eHUs
0CHOBHOU 0bpazosamenvHoll npocpammel uz maodauysl 2 Koouguxamopa OI'D.

Ananusz mosicem nposooumucs no epynnam/nooecpynnam YVJI[, unu naubonee snauumvim 05 8blnoaHeHus ooavuuncmea 3adanuii YVJI.

o  Pa3BepHyTbhIil KOMMEHTapHUil HA OCHOBE 33JaHUI / TPYIII 3aJjaHHi{, HA YCIIEIIHOCTh BBITIOJHEHHS KOTOPBIX MOTJIAa MOBJIUATH JOCTATOYHAS UITU
HejocTaToyHas c(hOpMUPOBAHHOCTh METAIIPEIMETHBIX YMEHUH, C YKa3aHHEM COOTBETCTBYIOIIUX METANPEIMETHBIX YMEHUM U UX MPOSBICHUS B
TUMIUYHBIX OMIMOKAX B OTBETAX YYACTHHUKOB SK3aMEHa Ha COOTBETCTBYIOIINE 3aJaHUSI.

IIpennoJsioskeHne 0 JOCTUTHYTBIX M HEIOCTUTHYTBIX MeTanpeAMeTHbIX pe3yabTatax ®I'OC:

He nocturnyTsr:
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- CaMOCTOSITENIbHO BEIOMPATH CITOCO0 penIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOMPATh Han0oJIee TOIX O ISIIIHA
C Y4ETOM CaMOCTOSITENILHO BBIJIEIICHHBIX KPUTEPUEB.

JloCTUTHYTHI:

- IlpuMeHsTh pa3nuyHblE METOMABI, HHCTPYMEHTBl M 3allpoChl IMPHU TMOUCKE M OTOOpe MH(POpPMAIMHU WIM AAHHBIX M3 HCTOYHUKOB C yUETOM
MIPEIOKECHHOW YUeOHOW 3a/1au U 3aJIaHHBIX KPUTEPUECB

- Beibupats, aHanu3upoBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIMIO Pa3INYHBIX BUAOB M (HOPM MPEICTaBICHUS, HAXOIUThH
CXOJHBIC apTYMEHTHI (ITOATBEPIKIAOIINE MIIA OTIPOBEPTAIOIINE OJHY U TY K€ UICI0, BEPCHIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

- IIpoBoauTh MO CaMOCTOSITENILHO COCTaBICHHOMY IIJIaHY OIBIT, HECJIOXHBIA SKCIEPUMEHT, HEOONbIIOE HCCIEeI0OBAaHUE IO YCTaHOBJIECHUIO
0COOEHHOCTEHN 00BEKTa H3yUCHHUsI, MPUINHHO-CIICJCTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 00BEKTOB MEXTy COOOi.

- BoiBIATE U XapaKkTepHu30BaTh CyIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBICHUN);

- C y4éroM Mpeaio>KeHHOW 3a/laydl BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pPAacCMATPUBAEMBIX (akTaX, JAHHBIX U HAOIIOIACHHSIX;
npejiaraTb KpUTEPUH JUIsl BBISIBJICHHS 3aKOHOMEPHOCTEH UM MPOTHUBOPEUMIA; BBIBIATH AeUIUTH MHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX IS
pelIeHUs TOCTaBICHHOM 3a/1a4;

- IIpoBoauTh MO CaMOCTOSITENILHO COCTaBICHHOMY IIJIaHY OIBIT, HECIOXHBIA IKCIEPUMEHT, HEOONBIIOE HCCICIOBAHUE IO YCTaHOBJICHUIO
0COOCHHOCTEH 00bEeKTa U3yUEHUS, MPUIMHHO-CIICACTBECHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXKIY CO00ii;

- OuleHUBaTh Ha IPUMEHHUMOCTb U JOCTOBEPHOCTh HH(POPMAIUH, ITOJIYYSHHOM B X0/1€ UCCIIEJOBaHUS (IKCIIEPUMEHTA).

3.2.3.3. PexoMeHIalIMU 1JI1 yYUTeJeld M0 COBEPIIEHCTBOBAHMIO NMPENOJIABAHUSA Y4eOHOIr0 NpeaMeTa rpyiime 00y4aunuxcs
€O CpeTHUM YPOBHEM MOAT0TOBKH

[Tpu moAroTOBKE K AK3aMEHY B JAaHHOM TPYIIE yYaluXxcs, BO3SMOXKHO, ClIeAyeT O0JbIlle BHUMAHUS YACTUTH 3a1aHUI0 22, KOTOPOE SBISETCS

KOMOHWHAIMEW MPAaKTHYEeCKOro MPUMEHEHHUs 3HaHuU mo Temam 3amanuit 11,12,14,15. 18,19. [Ipu stom, kak yxe oTmedanoch, 18 u 19 (pacuer

MacCOBOM JIOJIM XMMHUYECKOTO 3JI€MEHTa B BEIECTBE) HE NPEACTAaBISIET TPYIHOCTEH IJIs y4aCTHUKOB 3K3aMeHa. B cBs3u ¢ 3TUM ycmemHoe

BBINOJHEHHE 22 (10 CTaTUCTHKE PETHOHA 32 HECKOJIBKO JIET) 3aBUCUT B OCHOBHOM OT 3HAHUS CBOMCTB XMMHUYECKUX BeriecTB. OCHOBHAsI TPYJIHOCTD

3aKJIII0YAaCTCs B HAIIMCAHUH YPABHCHUA XUMUUYCCKOT'O BBaHMOﬂeﬁCTBHH. VBeIn4unIIoCh YHUCII0 pa60T, B KOTOPBIX PACUCThI IPOBCACHELI 110 AJITOPUTMY,
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NPUMEHSIEMOMY B KPUTEPHSX; YMEHBUIMJIOCh YHCIO paboT, B KOTOPBIX MPOBEIEHBI pacyeTsl MO mIponopuuu. Bo3mokHO, JaHHBIA (akT
CBUJICTENHCTBYET 00 YMEHBIICHUN YHCIIA T€X, KTO MOHUMAET CyTh PACUYeTOB MO XHMHUYECKOMY YPAaBHEHHUIO M 00 YBEIMUEHUU TEX YUaIIUXCs, KTO
CTPEMUTCSI YCBOUTH OMPECICHHBIN TUIIOBOW MOIXOJ K PEIICHUIO 3a7add. Y CBOSGHHE KaKOTO-IMOO alfOpUTMa PEIICHUs 3aJadd B COYETAHUU C

MPABWJIbHBIM YpaBHEHHEM PEAKIUU — MyTh YCHEIIHOTO PEIIeHHs pacueTHOM 3a1a4u.

3.2.4. Meroanyeckuii aHAJU3 BHINOJHEHHS 3aJaHUH 00y4al0IIMMHCH ¢ BLICOKMM YPOBHEM IOATOTOBKH (B rpynine ImoJy4YHBIINX
OTMETKY «5»), BKJII0Yasi MeTOAMYeCKHe PeKOMEHIAIUM JIsl yUUuTe el

Memoouueckuti ananuz npo8oOUmMcs Ha OCHO8e Pe3yibmamos 8blNOIHEeHUSA 3a0anull epynnamu yyacmuukoe OI' D, nonyuusuiux ommemxy «5x».
L]enesvim opueHmupom pexomenoayuti A68151emcs noayieHue MaKCUMaibHO20 KOIUYeCmsea nepsuyHblx 0alos.

3.2.4.1. Onucanue mnpeaMeTHONW MOATOTOBKM Y4YacTHUKOB OI'D ¢ BBICOKMM YPOBHEM NOATOTOBKH, AHAJU3 THIMYHBIX
Ae¢UIUTOB B MOATOTOBKE
o  Omnucanue JOCTUTHYTHIX MPEIMETHBIX pe3yibTaToB @I'OC: 0CBOCHHBIX TEM MPOrpPamMMbl, CHOPMUPOBAHHBIX YMEHUH U T.11. (€CITH UMEIOTCS)

Temvl npocpammul u ymenus, Komopwvie 8 HauboIbuLel CmeneHu choOpMUpoB8ansl, UCX005 U3 AHATU3A 8bINOIHEHU 3a0anuti (cmonbey 5 Tabauyvl
2-11).
Temvt npozpammol u ymenus, Komopbwle 6 HAUOOIbULCIl CINeneHl CHOPMUPOBAHDL:

1. Bnanenue cucteMoil XUMUYECKUX 3HAHUM M YMEHHE IPUMEHATh CUCTEMY XUMUYECKUX 3HAHUI, KOTOpas BKJIIOUAET BAXKHENILINE XUMUYECKHE
MOHATHSA: XMMUYECKUM JJIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIECTBO; OAHOPOJHAS M HEOIHOPOAHAS CMECH, NPEAEIBHO
nomycrumas koHueHtpauus (ITJK), koppo3uss MeTamios, CIUIaBbl; YMEHHE MHTETPHUPOBATH XUMHUYECKUE 3HAHUSA CO 3HAHUSAMH JPYTUX Y4eOHBIX
IIPEAMETOB; BJIAJICHUE OCHOBAMH XUMHUUYECKON IPAMOTHOCTH, BKJIFOYAIOLICH: YMEHHE IPABUJIBHO HUCIIOIb30BAaTh U3yUYEHHBIE BELIECTBA U MaTEPUAIIbI,
yYMEHUE IIPOTHO3UPOBATH BIUSHUE BEIECTB U XUMHUYECKUX MIPOLIECCOB HA OPTAHU3M YEJIOBEKA U OKPYIKAIOLLYIO IPUPOIHYIO CpPENLY.

2. YMeHue OOBSCHATH CBS3b IOJIOKEHMs 3yieMeHTa B Ilepumonmyeckoil cucreme ¢ YUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX JIEMEHTOB (COCTaB M 3aps]l sAApa, o0Ilee YUCIO IEKTPOHOB), PACIPENCIEHUEM DJIEKTPOHOB 110 3HEPreTHUECKUM YPOBHSM aTOMOB
NEPBBIX TPEX NEPUOJIOB, KK U KaJbLIMs; yMEHUE HCIOIB30BATh MOJICNIN TSl OOBSCHEHHSI CTPOCHUS aTOMOB U MOJIEKYJI.

3. YMeHue onpeaensaTh BUI XMMUUECKOM CBSI3U U THUIl KPUCTAININYECKON CTPYKTYPbI B COEAMHEHHUSX.

36



4. IIpencraBneHue 0 NEPUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX AIEMEHTOB, ITPOCTHIX U CIIOKHBIX BEHIECTB OT MOJIOKEHUS JIEMEHTOB
B I[lepuomuyeckoii cucreMe M SJICKTPOHHOTO CTPOCHHSI aToMa; yMEHHE OOBSICHSATH CBS3b MOJOKEHUS djeMeHTa B [lepmomnueckoit cucreme c
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB, PACTIPECICHUEM 3JIEKTPOHOB MO SHEPreTUUECKUM YPOBHSIM.

5. YMeHue kraccupuimpoBaTh HECOPraHMIECKUE BEIIECTRA.

6. Brnagenue cucremMoll XHMHYECKMX 3HAHUM W yMEHHE MPUMEHATh CHUCTEMY XHMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET TEOPHIO
ANEKTPOIUTUYECKON auccouuanuu BrangeHue cHUCTEMONM XMMHMYECKHMX 3HAHUM M YMEHHE NPUMEHSTh CHUCTEMY XUMHUYECKHUX 3HAHUM, KOTOpAs
BKJIIOYAET BaKHEHIINE XUMHUYECKUE MOHSATHUS: OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMHU, OKUCIUTEIb U BOCCTAHOBUTENb; YMEHUE ONPEIETATh
OKHCIIUTENb U BOCCTAHOBUTEb.

7. YMeHue KiraccupuIimpoBaTh XUMHIECKUE PEAKITUH.

8. YMeHHe COCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS peakinii (B TOM YHCIIe) peaKluii HOHHOTO OOMeHa.

9. Brnanenue ocHOBaMU XMMHYECKON T'PaMOTHOCTH, BKIIOYAIOIICH: HAJIMYWE OMbITa PabOTHI C PA3IMUYHBIMH MCTOYHUKAMH HH(POPMAIUH TIO
XUMUH.

O  AHanu3 TUMUYHBIX AEPHUIMTOB B IPEIMETHOM OrOTOBKE: HEOCBOCHHBIE UJIH C1a00 OCBOEHHBIE TEMBI IPOTrpaMMbl, HeC(HOPMUPOBAHHBIE UITU
HEJO0CTAaTOYHO c(POpPMHUpPOBAHHBIC YMEHHS, HABBIKH, BHJIbI MO3HABATEIHHOW MEATEIBHOCTH, MPOSIBISIONIUECS B TUIWYHBIX OIIMOKAX MPHU
BBITIOJTHEHUH COOTBETCTBYIOLIUX 3a/IlaHUI

Temvl npocpammul u ymeHus, KOMopbwle 8 HauMeHbulell cmenenu choOpmMuUposansl, UCX00s U3 AHAIU3A BLINOIHEHUS 3a0anull (cmonbey 5 Tabauybl
2-11).
Temuvr npozpammol u ymenus, KOmopvle 6 HaUMeEHbUIell CMenenu chopmuposansl:

1. IlpencraBrienue o MepuoINIECKO 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB (pajnyc aToma, 3JIeKTPOOTPULIATEIBHOCTE), TPOCTHIX U
CJIOKHBIX BEIIECTB OT MOJIOKEHUsI dyieMeHToB B [leproauyeckoii cucreMe (B MajbIxX MEpPHOaX U TIaBHBIX MOATPYNIAaX) U 3JEKTPOHHOTO CTPOCHHUS
aToma.

2. Bnagenwue / 3HaHHE OCHOB: 0€30TMAaCHON pabOTHI ¢ XUMHUYECKUMH BEIECTBAMH, XUMUIECKON MTOCY0U 1 JTA0OpAaTOPHBIM 000PYIOBAHUEM.

3. IlpencraBneHust 0 3aKOHOMEPHOCTSIX ¥ IO3HABAEMOCTH SIBIICHUM TPUPOJIbI, TOHUMAaHNE 00bEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH

IOHUMaHHUEC MECTAa XUMHH CPEAN APYTUX €CCTCCTBCHHBIX HAYK; BJIaJCHUEC OCHOBaAMHU XHUMHYSCKOM Ir'paMOTHOCTH.
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4. YMeHue BBIUUCIATD / POBOJAUTH PAcYETHI MaCCOBOM JI0JIM BEIIECTBA B PACTBOPE.

Tabnuya 2-15

Ne n/mt | Tembl mporpamMmbl 1 yMEHHUS Knacc(-b1) u3y4eHus: B COOTBETCTBUU
c ©OI1'"
1 [IpencraBnenue o NEPUOIUIECKON 3aBUCIMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB (paguyc aToMa, | 8

JIEKTPOOTPHULIATEIBHOCTE), MPOCTBIX M CIOKHBIX BEIIECTB OT TIOJOXKEHUS DSJIEMEHTOB B
[lepuonnueckoil cucreme (B MalbIX MEPUOAAX U INIABHBIX MOATPYINAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma

) Brnagenune / 3HaHuMe OCHOB: 0€30MacHOW pPa0OTHI C XMMHYECKMMH BEIIECTBAMHU, XHUMHYECKOH | 8-9
MOCY 10 M JTab0paTOPHBIM 000PYAOBAHUEM.

[IpencraBieHuss O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHMM TpPUPOABI, IIOHMMaHUE | 8

3 OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HayKd MOHMMaHHE MECTa XUMHUHM CPeau APYTUX
CCTCCTBCHHLIX HAYK; BJIAJICHUC OCHOBAMU XUMHYECKOU T'paMOTHOCTH, B
4 YMeHHe BBIYUCIATE / TPOBOJIUTH PacuéThl MaCCOBOM JIOJIM BEIIECTBA B PACTBOPE 8

o PeamuctuuHbIe «30HBI POCTa» B YACTH MPEIMETHOUN MOATOTOBKH VIS MOTYYCHHS] MAKCUMAIIBHOTO KOJIMYECTBA MIEPBUYHBIX OAJIOB.
YMeHue BIYUCIAT / TPOBOAUTH Pacu€Thl MAaCCOBOM JTOJIM BEIIECTBA B PACTBOPE.

®akT hpopMUpOBaHUS JAHHOTO YMEHHS JJOJDKHO OBITH MPOJEMOHCTPUPOBAH MPH BHIMIOJIHEHUH 33JaHHSI BHICOKOTO YPOBHS CIOXKHOCTH.

3.2.4.2. Pexomenpanum 1Jist yunTeieil 1Mo COBepPIICHCTBOBAHUIO NPeNnoAaBaHusl y4eOHOro npeaMera rpymnime
00y4YaAIIHUXCSH C BBICOKMM YPOBHEM MOATOTOBKH
IL]IH MOJIYUCHUA MAKCUMAJIBHOTO KOJUYCCTBA IICPBUYHBIX GaJIJIOB ,Z[aHHOI\/'I Tpynre y49aCTHUKOB 3K3aMCHA 11O XHUMUU H€O6XO,Z[I/IMO yCemHo
BBIMOJHATH KOMOMHUPOBAHHOE 33JlaHHE BBICOKOTO YpPOBHS CIOKHOCTH 22. B nmaHHOI rpynmne HeoOxoaumo Ooliee rIyOOKOe pacCMOTPEHHE BCEX
MOJIXOJIOB K PELICHUIO 33J]a4l, He OrPaHUYMBAsICh U3yUEHHEM OAHOro anroputMma. HeobxoammMo moka3aTh CBA3b U HIEHTHYHOCTh MaT€MaTHYECKUX
pacyueToB MO ypaBHEHUIO XUMHUYECKOHN peakiuu. boiiee 0ocHOBAaTENbHO pacCMOTPETh BCe BapHAHThI O(OPMIICHUS PEIICHUs 3a7aud, YTOYHHUTH BCE

MPUHIHUIIHAAIBHO Ba’KHBIC U HeoOs13aTeIbHBIE CTOPOHBI IPCACTABIICHUSA PE3YyJibTaTa.

193 neck u nanee: Cm. mynkr 3 Crnenudpukaipun KUM OI'D 2026 roaa no yueGHOMY TIPEIMETY.
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3.3. Pexomenpanuu agvunucrpauuu OO0, UMK / UPO, MHBIM OpraHu3anusM, PeajH3ylIMM NPorpaMMbl npodeccHOHAILHOro
Pa3BUTHA YYHTeJeil M0 COBEPIIEHCTBOBAHUIO NMPENOAABAHUSA Y4eOHOI0 MpeaMeTa

Pexomenoayuu 6 oannom pasoene cocmasisitomcs Ha OCHO8e NPOBEOEHHO20 AHAIU3A ebinoaHenus 3adanuti KHUM u vlasieHHbIX MUnuyHvlx
depuyumos 6 n002oMosKe WKOJIbHUKOS.

Pexomenoayuu 0ondichubl HOCUMb NPAKMUYECKUL Xapakmep u 0asams B03MONCHOCMb UX UCNOIb308aHusi 6 pabome. Cnedyem uzbecamv
DOPMANLHBIX U Hepeanu3yembiX PeKOMEeHOAYUIL.

Pexomenoayuu ne 00axcHbl 661Mb OPUSHMUPOBAHHBIMU MOLKO HA yuumelell 8bInyCKHuIX Kiaccos. Takoice ciedyem uzbecams mMeponpusmuii,
HANPABIeHHbIX HA Peaiu3ayuro Memooux «HAMAacKuUaHusy Y4eHUuKos Ha GblnoaHeHue KOHKpemublx 3a0anutt KUM no yuebnomy npeomemy.

3.3.1. PexomeHayemble TeMbl IJs 00CYy:KIeHHUs / 0O0MeHA ONBITOM HAa IIKOJbHBIX METOAMYECKHX OObeIUHEHUNAX YUHTesIeil-
NMpeJIMETHUKOB, B TOM 4YHcCJe MO TpaHcasuuu 3¢ @ekTUBHbIX meaarorudeckux npaktuk OO co cTa0lWIbHO BBICOKUMH
pesyiabtatamu OI'J

1. CamocTosATenbHOE TUTAHUPOBAHKE SKCIIEPUMEHTA U ONTMCAHUE €T0 PE3yIbTaTOB.
2. OCO6CHHOCTI/I HNCITOJIBb30BAHUA OKUCIIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ JJIs1 I/I,Z[GHTI/I(I)I/IKaLII/II/I BCIICCTB.

3. OcobeHHOCTH TPUMEHEHUS! HHIUKATOPOB s (PUKCALMY aHATMTUYECKOro 3(pekTa mpu NpoBeIeHNH peaknii HASHTU(PHUKAINK 0€3 BUTUMBIX

MPU3HAKOB.

3.3.2. Pexomenayemsbie UIIK / UPO, HHBIM OpraHu3anusam, peaJu3yIuM NPOrpaMMsbl NpogeccHoHAIbHOI0 Pa3BUTHS yUHTeJIel,
HANpaBJIeHUs] MOBbINIeHUs] KBaTupukanuu (B popmMe KypcoB, OTAeJbHBIX MEPONPUATHI, KOHCYJIbTAUMN U T.M.) C y4€TOM

BBbISIBJICHHBIX 1e()MIIMTOB NpeAMeTHO MOAT0TOBKH
KomrmuiekcHbIH T71aH MEPOTIPUSITHI 110 MOBBIIIICHUIO KAYeCTBA MATEMATHYECKOTO U €CTECTBEHHOHAYYHOT0 oOpa3zoBanus Ha nepuos 10 2030
roja MpeArnoyiaraeT peueHue CIEeAyIoMMUX 3a/ad: MOBBIIICHHE KayecTBa MpPENnofaBaHUs MaTEMAaTHUKU W €CTECTBEHHOHAYYHBIX MPEIMETOB; *
MOBBILICHHE KayecTBa MOJTOTOBKU YUYUTENeH MaTeMaTHUKU U €CTECTBEHHOHAYYHBIX MPEIMETOB; yCTpaHEHHE AeQUIMTAa YUUTelled MaTeMaTHKU U
€CTECTBCHHOHAYUYHBIX MPEAMETOB. B KOMIUIEKCHOM IUiaHe BbiaeneHbl 10 mokaszarenei, JOCTHKEHHE KOTOPBIX OOECIEYMBACT BBHITIOJTHEHHE
MOCTaBJCHHBIX 3a1a4. OANH U3 MOKa3aTeliel, BbIJACICHHBIX B KOMIJIEKCHOM IJlaHe, a UMEHHO: yBelinueHue He MeHee yeM Ha 10% exxeronHo
KOJIMYECTBA O0yUJaIOIIMXCS 10 00pa30oBaTEIbHBIM MPOTPaMMaM OCHOBHOTO OOIIETO M CPEHEro oOIero oopa3oBaHus, H3yYarOIIMX MaTEMaTUKy U

€CTECTBEHHOHAYYHBIE MTPEeIMETHI YTIyOJIeHHO WX Ha MPOGUIHLHOM YPOBHE.
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MOXHO pEeKOMEHI0BAaTh OCYIICCTBIISITh OOMEH OMBITOM IEIaroTHYECKUX PaOOTHHUKOB IO BompocaMm auddepeHuanud o0ydeHus, Wik BOmpocam

MOATOTOBKH yHallIUXCA OCHOBHOM IIKOJIBI C Pa3HbIM YPOBHCM IMOATOTOBKHU K UTOTOBOM aTTeCTallnuu

3.3.3. PexoMeHaanuu 1o ApyruM HanpasJIeHUsIM (IIPH HAJTMYUH)

Her pexoMeHpanuii o ApyruM HampaBJICHUSIM.
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COCTABUTEJIM OTYETA no yuyeOHOMY TIpeIMETY:

Cneyuanucmul, npugiekaemvle K anaausy pesyarbmamos OI'D no yuebnomy npeomemy

Damunus, UM, OM4Uecmeo

Mecmo pabomuwl, 0012CHOCMb, YUEHAsL CMENeHb, Y4eHOoe 36aHuUe, NPUHAONEHCHOCIb CReYUATUCIA (K PecUOHATbHBIM
OpeaHU3AYUAM pA36UMUL 00PA308AHUS, K DESUOHANbHLIM OP2AHUAYUAM NOBbILULEHUS KEANUDUKAYUU PAOOMHUKO8
obpaszosanus, k pecuonanvrot 11K no yueonomy npeomemy, np.)

byneaxosa
Onvea
Huxonaesna

OI'BOY «Kemeposckutl 20Cy0apcmeenHbulll YHUGePCUmMemy», UHCIMumym QyHOaAMeHmaibHblX HAYK, 00yenm Kageopul
dyHoamenmanvHoU U NPUKIAOHOU XUMUU, KAHOUOAM Neda202uiecKux HayK, 00yeHm, npedcedameib pecuOHAIbHOU
npeomemnou komuccuu I’ MA-9 no xumuu

Crneyuanucmol, npusiekaemvle K H0020MosKe MemoouyecKux pekomenoayuti Ha ocHose pezyiomamos OI'D no yuebnomy npedmemy

Damunus, UM, OMUECMEO

Mecmo pabomul, 0ondcHOCMb, YUeHAs cmeneHb, YieHoe 36anue, NPUHAOIEHCHOCIb CReYUATUCma (K pecuoHAIbHbIM
OpeaHu3ayuamM pazeumus 00pa3’08aHus, K pecUOHANbHbIM OP2AHU3AYUAM NOBbIUEHUS Kearupukayuu pabomuuxkos
obpaszosanus, Kk pecuonanvhoul 11K no yyebnomy npedmemy, np.)

byneaxosa
Onvea
Huxonaesna

DI'BOY «Kemeposckutl 20cy0apcme8eHHblil VHUBEPCUMEM », UHCMUMYM (DYHOAMEHMAbHBIX HAYK, 00YeHm Kageopbl
@yHOamMeHmanvHOU U NPUKIAOHOU XUMUU, KAHOUOAM Neda202UYecKux HayK, O0YyeHm, npeocedamenb pecuoHaAIbHOU
npeomemnoul komuccuu ' MA-9 no xumuu

Omeemcmeennwiii cneyuanucm 6 cyovexme Poccutickou Dedepayuu no éonpocam opeanusayuu nposedenus anaiuza pesyiomamos OI'D no

4eOHbLM npeomMemam

Damunus, UM, OM4ecmeo

Mecmo pa60mbl, OOJZ.?iCHOCl’I’lb, YueHasi cmenens, yUeHoe 36aHue

Llumosa
Onvea
Anexcanoposena

I'KY «Ky3bacckuii yenmp uH@popmMayuoHHO-aHATUMUYECKO20 CONPOBOACOCHUSL CUCEMb] 00PA308AHUSA», OUPEKMOD
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