I'JIABA 2.
MeTtoanuecknii anaaus pesyjabtatos OI'J
O XUMHUHN

PA3JIEJI 1. XAPAKTEPUCTUKA YYACTHHUKOB OI'D
11O YYEBHOMY IIPEJIMETY

1.1. Koiu4yecTBO! y4acTHHKOB 3K3aMeHOB 110 y4eOHOMY nmpeamery (3a 3 roaa)

Tabauya 2-1
9K3aMeH 2023 . 2024 1. 2025 .
% ot 00111eTO % oT 00111eTO % ot 00111eTO
yell. yucia Yell. yucia yerl. yucia
yLIaCTHI/IKOB yLIaCTHI/IKOB y‘IaCTHI/IKOB
orns 2268 99,96 2618 100,00 2600 100,00
I'BD-9 1 0,04 00 0,00 0 0,00
1.2. IIpoueHTHOE COOTHOLIECHNE OHOLIEH U IeBYLIEK, ydacTByomux B OI'J (3a 3 roxa)
Tabauya 2-2
2023 r. 2024 r. 2025 r.
Ton % oT 00111eTO % oT 00111ETO % oT 00111eTO
yelr. quciIa Yell. qucia Yell. yHcIa
y‘-IaCTHI/IKOB y‘IaCTHI/IKOB y‘IaCTHPIKOB
Kenckuit 1507 66,45 1784 68,14 1769 68,04
My»xcKoi 761 33,55 834 31,86 831 31,96

! KonnyecTBO y4acTHUKOB OCHOBHOTO mepuosa nposeaenus OI'D




1.3. KosimvecTBo yuacTHUKOB OI'D 1o yueOHOMY npeaMeTy Mo KaTeropusiM

2

Tabauya 2-3
No 2023 r. 2024 r. 2025 r.
n/n Yuacrauku O3 yell. % Yell. % Yell. %
1. | O6yuaromuecs COILI 1479 65,21 1772 67,69 1804 69,38
2. OOyuaromuecs JMIEeeB 294 12,96 327 12,49 262 10,08
3. | QOyuarommecs 245 10,80 255 9,74 285 10,96
TUMHA3UN
4. | O6yuarommecs OOIII 236 10,41 257 9,82 240 9,23
5, | OOysaommecs 6 0,26 7 0,27 8 0,31
IPE3UIEHTCKOM
Y4yacTHUKH C
g, | OTPAMUCHIBIMI 5 0,22 10 0,38 7 0,27
BO3MOKHOCTSAMU
3JI0POBBS

BbIBO/] o xapakmepe usmenenus Koauvecmea yuacmuuxoe OI'D no npeomemy (ommeuaemcsa ounamuxa xonuvecmea yuyacmuuxkos OI'D no
npeomemy 6 Yeiom, o OMOeIbHbIM KAMe2opUusM, 6UOAM 00Pa308ameibHbIX OPeaHU3ayulL)

OTtmeuaercst coxpaHeHue KonnyecTBa yyacTHUKOB OI'D no xumuu B 2025 roany (Ha ypoBHe 2024 r.), KOTOpOE MPEBBIIIAET KOJIUYECTBO 110

CPaBHEHMIO C HPEIbLAYIIMMHU rofamu, npubmmsutensHo Ha 20%. OTo yBenuueHue jaocturaercss 3a cuer oOywaromuxcs COIL. B 2025 romy

Ha6J'IIO,I[aCTC$[ HE3HAYUTCIIbHOC YBCIIMYCHUC NOJIM YUYAIUXCIA FHMHaSHﬁ, YMCHBIICHUC OOJIN YYACTHUKOB 3K3aMCHA U3 JIMICCB. I[OJ'II/I OCTaJIbHBIX

KaTeropuil yyamuxcsi IpakTH4eCKH He u3MeHWInch B cpaBHeHuu ¢ 2023 u 2024 rogamu. CTaOuUIbHO 0 JIEBYIIEK, BCE aHAIM3UpPyEMble Toja

IPUOJIM3UTENIBHO B JiBa pa3a MPEBBIIIACT JOJI0 IOHOUIEH — yYaCTHUKOB 9K3aMEHA.

2 Tlepeuenn kateropuii OO MOMKET ObITH YTOUYHEH / TOMOIHEH € YUETOM CHENU(UKU PETHMOHAIBHOM CHCTEMBI 00pa30BaHUs



PA3JIEJI 2. OCHOBHBIE PE3YJIBTATBI OI'D 11O ITPEJIMETY

2.1. luarpaMmMma pacnpejaeeHnsi TeCTOBBIX 0a/1710B yuacTHUKOB OI'D no mpeamery B 2025 1.
(Kouuecmaso y4acmuukos, NOIYYUGUIUX MOM UL UHOU Mecmoa8blil OaL)

KonunuecrBo y4acTHMKOB, HabpaBLwWMUX COOTBETCTBYOLWLMA
nepBUYHbI 6ann
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2.2. lunamuka pe3yjabraToB OI'D nmo npeamery

Tabruya 2-4
TTostyam oTMeTKy 2023 r. 2024 r. 2025 r.
Yell. % Yel. % Yel. %

«@» 118 5,20 221 8,44 291 11,19

«3» 416 18,34 707 27,01 716 27,54

«» 759 33,47 908 34,68 955 36,73

«5» 975 42,99 782 29,87 638 24,54

2.3. PesyabTatel OI'D no ATE pernona
Tabmuya 2-5

Ne ATE Bceero «2» «3» «4» «5»
/I y4aCTHHUKOB Yell. % Yell. % Yell. % Yel. %
1. | Amxepo-Cymxkenckuii 'O 66 6 9,09 24 36,36 22 33,33 14 21,21
2. benosckuii 'O 185 26 14,05 46 24,86 78 42,16 35 18,92
3. bepesosckuii ['O 67 19 28,36 27 40,30 14 20,90 7 10,45
4, Kemeposckuii 'O 666 49 7,36 146 21,92 241 36,19 230 34,53
5. Hosoxky3nenkuii ['O 438 29 6,62 107 24,43 171 39,04 131 29,91
6. Kanrauckuii 'O 25 1 4,00 10 40,00 10 40,00 4 16,00
7. Kucenesckuii 'O 125 12 9,60 46 36,80 36 28,80 31 24,80
8. Mexnypeuenckuit MO 101 10 9,90 27 26,73 43 42,57 21 20,79
9. MzeickoBckuii 'O 24 3 12,50 10 41,67 9 37,50 2 8,33
10. | Ocunaukosckuii 'O 44 2 4,55 14 31,82 15 34,09 13 29,55
11. | IIpokomberckuii 'O 175 24 13,71 53 30,29 72 41,14 26 14,86
12. | Taitruuckuii 'O 14 3 21,43 3 21,43 5 35,71 3 21,43
13. | Oprunckwuii 'O 111 16 14,41 36 32,43 44 39,64 15 13,51
14. | bBenosckuit MO 28 3 10,71 8 28,57 9 32,14 8 28,57
15. | I'ypreBckuit MO 23 5 21,74 7 30,43 11 47,83
16. | Wxmopckuit MO 10 4 40,00 6 60,00
17. | Kemepockuit MO 43 7 16,28 17 39,53 15 34,88 4 9,30




Ne ATE Bceero «2» «3» «4 «5»

n/m Y4aCTHUKOB Yelr. % Yelr. % Yelr. % Yell. %

18. | KpanuBunackuii MO 27 4 14,81 15 55,56 8 29,63

19. | Jleannck-Ky3unenkuit MO 124 27 21,77 33 26,61 41 33,06 23 18,55

20. | Mapuunckuit MO 69 5 7,25 10 14,49 28 40,58 26 37,68

21. | HoBoky3uenkuit MO 22 4 18,18 7 31,82 9 40,91 2 9,09

22. | IlpoxombeBckuit MO 37 4 10,81 20 54,05 9 24,32 4 10,81

23. | IlpombituieHHoBcKuit MO 23 4 17,39 6 26,09 8 34,78 5 21,74

24. | Tamrraronsckuiit MP 40 9 22,50 9 22,50 14 35,00 8 20,00

25. | Tucynbsckuit MO 7 4 57,14 2 28,57 1 14,29

26. | Tonxuuckuit MO 27 7 25,93 8 29,63 5 18,52 7 25,93

27. | Tsoxuuackuit MO 27 8 29,63 13 48,15 6 22,22

28. | UeOymuuckuit MO 11 2 18,18 2 18,18 5 45,45 2 18,18

29. | FOprunckuit MO 9 5 55,56 1 11,11 3 33,33

30. | Siickuit MO 13 4 30,77 5 38,46 4 30,77

31. | Smkunckuit MO 19 1 5,26 3 15,79 5 26,32 10 52,63

2.4. Pe3yJbTaThl 0 IPYIIAM YYACTHHKOB 3K3aMEHA ¢ Pa3JIMYHbIM YPOBHEM IOATOTOBKH ¢ y4erom Tuna 003
Tabauya 2-6

Ne | YuactHuku OI'D J10J151 y4ACTHUKOB, MOJIyYHBIIHNX OTMETKY*

i «2» «3» «4» «5» «4» u «5» «3», «d»u «5»
(xauecTBO (YypoBeHb
o0OyueHus) 00y4EeHHOCTH)

1 OO0y4Jaronuecs JHUICeB 453 14,81 32,92 47,74 80,66 95,47

2 | O0yvarommecs 5,82 18,18 43,64 32,36 76,00 94,18
TUMHa3HH

3 | O6yuaromuecst COIII ¢ 10,19 25,93 43,52 20,37 63,89 89,81
YHUOII

3 Tlepeuens kareropuit OO MOXKeT OBITH YTOUHEH / IOMOJNHEH ¢ YYETOM CIENUBUKH PETHOHATLHON CHCTEMbI 00pa30BaHUS
4 VkassIBaeTcs 11071 00YYaronuxcst OT OOIIEr0 YUCIa YYACTHUKOB MO MPEAMETY




Ne | YuactHuku OI'D J10J151 y4ACTHHKOB, MOJTY4YHBIIMX 0TMETKY*
n/n
«2» «3» «4 «5» «4» 1 «5» «3», «d»u «5»
(kauecTBO (ypoBeHb
oOyueHus) 00y4EeHHOCTH)
4 | O6yuaromuecs COIL 11,34 29,81 37,05 21,79 58,85 88,66
5 | Obyuaromuecst OOILI 25,00 39,17 24,17 11,67 35,83 75,00
6 | Obyuarontuecs OO 3,45 6,90 58,62 31,03 89,66 96,55
7 | Obyyaroruecs 8,33 33,33 50,00 8,33 58,33 91,67
WHTEPHATOB
8 | O0yuarommecs 0,00 0,00 37,50 62,50 100,00 100,00
npe3ugeHTckom OY
9 | O6yuarommecs BY3 0,00 0,00 0,00 100,00 100,00 100,00
10 | YuacTtHUKH C 0,00 28,57 57,14 14,29 71,43 100,00
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMH
3I0POBbS

2.5. Boigenenne nepeunst OO, NpoaeMOHCTPHPOBABIIMX HanboJee BLICOKHE pe3yabTaThl OI'D mo npeamery®

Buioupaemca om 5 00 15% om oowezo yucia OO 6 cydwvexme Poccuiickoii @edepayuu, 6 KOMOpowix:

o oonsa ywacmuuxoe OI'D, nonyuuswux ommemxu «4» u «5», umeem maxcumanvHnovle 3Hauenus (no cpaguenuio ¢ opyeumu OO cybovekma
Poccuiickoii @edepayuu),
o 0oz yyacmuuxos OI'D, noayuusuiux Hey0061emeopumeIbHy0 OMMemKy, umeem MUHUMAIbHbLE 3HaYeHUs (no cpasueHuto ¢ opyeumu OO0
cyovexma Poccutickou @enepanyn).
Tabauya 2-7
Ne Hazanne OO Jlonsl y9acTHUKOB, MOTY4YHBIINX Jlonst y9aCTHUKOB, MOTY4YHBIIUX Hoiig y4acTHUKOB, MOTYYUBIINX
1/ OTMETKY «2» OTMETKH «4» 1 «5» OTMETKH «3», «4» U «5»
(xauecTBO 00yUeHHS) (ypoBeHb 00YUEHHOCTH)
1. | MBOY COII Ne12 ropona 0
benoso
2. | TBHOY "T'MJIN" 0 88,89 100,00
3. | MAOY "COHI Ne36" 0 94,74 100,00

5 PGKOMCHﬂyeTCH pximodats OO B cj1y4dae, eCiia konuQuecTBO Y4aCTHUKOB B 3TOM (9]0} JAO0CTATOYHOC JJId NOJYYCHUS CTATUCTUYCCKU NJOCTOBEPHBIX PE3YyJIbTATOB JIS1 CPABHCHUSA
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Ne Hazpanue OO ot y4acTHUKOB, MOTYYHBIIHNX Jost y4acTHUKOB, MOTYYHBIINX Jonsi y4acTHUKOB, MOJTYYHBIINX
T/TI OTMETKY «2» OTMETKH «4» U «5» OTMETKH «3», «4» 1 «5»
(xauecTBO 00yUeHNS) (ypoBeHb 00YUEHHOCTH)

4. | MAOY "COHI Ne 14" 0 90,32 100,00

5. | MBHOY "T'KJI" 0 100,00 100,00

6. | MBOY "Jluneit No23" 0 100,00 100,00

7. | MBOY "JIuueit Ne62" 0 100,00 100,00

8. | MBOY "COII Ne 97" 0 71,43 100,00

9. | MBOY "COII Ne24" 0 68,75 100,00

10. | MBOY "COII Ne44" 0 80,00 100,00

11. | TBHOY "JIuueit Ne84 um. B.A. 0 100,00 100,00

Binacosa"

12. | MAOY "COII Ne 110" 0 100,00 100,00

13. | MAOY "COII Ne99" 0 78,57 100,00

14. | MBHOY '"T'umua3zus Nel7" 0 82,35 100,00

15. | MBHOY '"TI'umua3zug Ne44" 0 83,33 100,00

16. | MBOY "JIumeit No34" 0 86,67 100,00

17. | MBOY COIII Ne§ 0 95,24 100,00

18. | MAHOY '"T'umua3zus Ne2" 0 95,00 100,00

19. | MBOY "COII Ne35" 0 76,19 100,00

20. | MBOY "llIkomna Nel14" 0 59,09 100,00

2.6. Boigenenne nepeuns OO, npoaeMOHCTPUPOBABIIMX caMble HU3KHe pe3yabraTbl OI'D no npeamery®

Buioupaemca om 5 00 15% om oowezo yucia OO 6 cyowvexme Poccuiickoii @edepayuu, 8 KOMOpwIX:
o oona yuacmuukos OID, noayuuswiux ommemky «2», umeem MAKCUMAIbHble 3HAUeHUs (no cpasnenuro ¢ opyeumu OO cybvexma

Poccuiickoii @edepayuu),

o ooasa yuacmuukos OI'D, nonyuusuwiux ommemku «4» u «5», umeem MuUHUMAIbHBIE 3HAYEeHUA (NO cpasHenuio ¢ opyeumu OO cybvekma

Poccuiickoii @edepayuu).




Tabauya 2-8

Ne Hazpanue OO Jost y4acTHUKOB, MOTYYHBIIHNX Jonst y4acTHUKOB, MOTYYHBIINX Jlo7s1 y4acTHUKOB, MOTYYHUBIINX
/1 OTMETKY «2» OTMETKH OTMETKH «3», «4» 1 «5»
«» u «5» (ypoBeHb O0Y4YEHHOCTH)
(xauecTBO 00yUeHHS)

1. | MBOY "COHI Ne3 ¢ YUOII 18,75 43,75 81,25
umenu I'. [Tandumosa"”

2. | MBOY rumuaszusa Nel umenu 13,33 46,67 86,67
Tacuposa I'.X. ropona benoso

3. | MBOY nuneit Ne22 ropoaa 16,67 38,89 83,33
benoso numenn K.JI. YmuHackoro

4, | MBOY COIII Ne19 r. Benoso 46,67 40,00 53,33

5. | MBOY COII Ne76 umenun 20,00 53,33 80,00
Nnonenko M.H. ropona benoso

6. | Hlxoma Nel 22,73 21,27 77,27

7. | MAOY "COII No78" 12,50 56,25 87,50

8. | MAOY "COII No94" 15,79 63,16 84,21

9. | MBOY "COHI Ne 92" 12,50 62,50 87,50

10. | MBOY "COII Ne 99" 14,29 57,14 85,71

11. | MBOY "COIII Nel15" 16,67 83,33 83,33

12. | MBOY "COII Ne5" 17,65 58,82 82,35

13. | MBOY "COIII Ne50" 25,00 25,00 75,00

14. | MBOY "COIII Ne65" 30,77 53,85 69,23

15. | MBOY "COII No77" 18,18 18,18 81,82

16. | MBOY "COIII Ne14" 27,27 27,27 72,73

17. | MBOY "COIII No28" 15,38 61,54 84,62

18. | MBHOY "T'umua3zus Nel8" 16,67 66,67 83,33

19. | MBOY OOIII Ne37 54,55 36,36 45,45

20. | MBOY "COII Ne6" 16,67 66,67 83,33

21. | MBOY I'mmuazusa Ne24 14,29 66,67 85,71

2.7. BBIBO/IbI o xapakrepe pe3yiabTaToB OI'D nmo npeamery B 2025 roay u B {MHAMHUKE

JlnarpamMma pacrnpeeneHus: MepBUYHOTO 0ajuia Mo KOJWYECTBY HAOPABIIMX €r0 YYaCTHUKOB SK3aMEHA IMO3BOJISIET ONPEIACTUTh CPEIHHUMA

MIEPBUYHBIN 0ai1, KOTOPBIH cocTaBmi 22,6 u3 38, 4TO COOTBETCTBYET OTMETKE «4».



Crenyer OTMETUTh CHIDKEHHE KayeCTBEHHOHM ycmeBaeMocTH ¢ 76,47% B 2023 1., 64,55% B 2024 1t no 61,27 % B 2025 1. YpoBeHb
oOydeHHoCcTH Takxke cHuxkaerca: 94,8% B 2023, 91,56% B 2024 1, 88,81% B 2025 r. DTH mnokazaTenu KOPPETUPYIOT C MPOLECHTOM
HEYIOBJIETBOPUTEIBHBIX OTMETOK. CHIKEHHE MTOKa3aTelel o0 TaKUM OOIIKUM (BayKHBIM, (DyHIaMEHTAIbHBIM) KPUTEPUSIM CTAHOBUTCS «TPEBOKHBIM
MIPU3HAKOM.

CpCI[I/I 06pa30BaTeHI)HI)IX OpI‘aHI/I3aHI/II\/'I C BBICOKMMHM IIOKA3aTEJIAMM KauyeCTBEHHOM YCHI€BACMOCTH TPAAUIIMOHHO BBIJACIAIOTCA JMUCU U THUMHA3UU.
O,I[HaKO CaMy1o 3(1)(1)CKTI/IBHYIO IOATOTOBJICHHOCTD K OK3aMC€HY 110 XUMHHU B 3TOM Ioay, KaK 1 B IPEABIAYINUE I'OABI IPOACMOHCTPUPOBATIN YIaCTHHUKH 3K3aMEHA U3
MPE3UACHTCKUX U TYOePHATOPCKUX yUeOHbIX 3aBEICHHN.

Camble HU3KHME TIOKa3aTeNIi Ka9YeCTBEHHOM YCIIeBaeMOCTH M YPOBHs 00yueHHOCTH noka3ainu Beimyckanku OOl (kaduecTBeHHast ycrieBaemocTh — 35,83%,
ypoBeHb o0ydennoctd - 75,00 %). Kak ¥ B MPOIJIOM TOAY OTAEIBbHOTO BHHUMaHUS TpeOyroT pe3ynbTaThl BeimyckHHkoB COLL ¢ YUOII u COLI.
Y4acTHUKHM 9K3aMeHa M0 XMMHUU U3 3TuX kareropuit OO mokazanu MpakTUYECKH OIMHAKOBBIA ypoBeHb oOydeHHocTH (89.91% u 88,66 %
COOTBETCTBEHHO) W OJM3KUIl ypoBeHb KauecTBeHHOH ycmeBaemoctu (63.89% u 58,85 % coorBercTBeHHO0). OgHaKo, yriyOleHHOE H3ydeHHe
OTJIEbHBIX MPEAMETOB JIOJKHO NPUBOAUTH K O0Jiee BBHICOKMM IIOKA3aTeNsIM KAaueCTBEHHOH YCIIEBAEMOCTH, HO B 3TOM IOy MOXHO OTMETHUTH

CHIDKCHHE BCEX MOKa3aTelieii B pE3yiibTaTax 5K3aMCHA Y BBIITYCKHUKOB BbIIIICYKA3aHHBIX y‘-IC6HI>IX 3aBeZ[€HI/If/'I.



PA3JIEJI 3. AHAJIM3 PE3YJIbTATOB BBINIOJTHEHUSA 3AJIAHUIA KUM®

3.1. Ananu3 BeinosiHeHus 3agannii KUM OI'D B 2025 roay

Anaan3 BpinoJHeHuss KUM npoBoauTcss Ha 0CHOBe Pe3y/ibTATOB BCEr0 MacCHBA YYaCTHUKOB OCHOBHOIO nepuoaa OI'D mo yueOHomy
npeamerty B cyobekTe Poccuiickoii @enepannu BHe 3aBUCHMOCTH OT BbINOJTHEHHOT0 YYaCTHHKOM 3K3aMeHA KOHKpPeTHOro Bapuanta KUM.
AHanuz nposooumcs 6 COomeemcmeuu ¢ MemoOULeCKUMU MPAOUYUAMU NpeoMema U 0COOEHHOCMAMU IK3AMEHAYUOHHOU MOOeIU N0 NPpeoMemy
(Hanpumep, nNo pynnam 3a0aHUll 0OUHAKOBOU (OPMbl, NO YMEHUIM, HABLIKAM, GUOAM NO3HABAMENbHOU O0esmeibHOCMU, N0 MeMamuyeckum
pazoenam).
Ananuz moscem nposoOUmMsbCs 8 KOHMeEKCHe OCHOBHBIX HANPABIeHUll / NPUOPUmMenos pas3sumusi pecUoHaIbHOU CUCIEeMbl 00ue20 00paA3068aHUsL.
AHanuz npogooumcst He mMoabKO HA OCHOBE CPEOHe20 NPOYEHmMA GbINOJIHEHUs, HO U HA OCHO8e NPOYEHMOS BbINOJHEHUS 3A0aHUll SpYnnamu
yuacmuukog OI'D ¢ pasHviM YpoeHeM NOO20MOBKU (CPYANA 00YYAIOWUXCA, NOAVUUBUIUX HEYOOBIeMBOPUMENLHYIO OMMEMKY, NOIYUUBLUUX OMMEMKU
«3», «d», «5»).
Pexomenoyemcs paccmampusams 3a0anusi, nposepsawwue 0OUH U MOM Hce dNeMeHM COO0epHCaHus / ymenue, HA8blK, 6U0 NO3HABAMENbHOU
0esimenbHOCMU, 8 COBOKYNHOCHU C YY4emOM UX YPOGHS CIONHCHOCTIU.
Ipu cmamucmuueckom aHanuze bINOIHEHUs 3A0AHUL, CUCTEMA OYEHUBAHUS KOMOPLIX NPeONnoidzaem OYeHUsanue no HeCKOIbKUM KpUmepusim,
cedyem cuumams eOUHUYAMU AHATUZA OMOETbHbLE KDUMEPUU.

3.1.1. Craructudeckuii anajau3 BoinoJHenus 3aganuii KUM B 2025 roay

3.1.1.1. OcHoBHbIE CTATHCTHYECKHE XapPAKTePUCTUKHU BbInoHenus 3ananuii KUM B 2025 roay

OCHOBHBIE CTaTHUCTUYECKHE XAPAKTEPUCTHUKH BBIIOJIHEHUS 3aJlaHUll B 1eJIoM mpencTaBieHbl B Tab. 2-9. Mndopmanus o pesynbrarax
OLIGHUBAHMs BBIIOJIHEHHS 33JaHUM, B TOM YMCJE B pa3pe3e AaHHBIX O MOJYyYEeHHH TOr0 MM MHOTO Oaija Mo KPUTEPUIO OLIEHUBAHUS BBIOJHEHUS
kaxaoro 3ananus KM npencrasnena B Tab. 2-10.

6 HpI/I (1)OpMI/IpOBaHI/II/I OTYCTOB 110 UHOCTPAHHBIM A3bIKAM PEKOMCHAYCTCA BbLACIIATL OTACIbHBIC TOAPA3A€JIbl 1O YCTHOﬁ M 110 MMCbMEHHOM YacTsIM dK3aMeHa.
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Tabauya 2-9

Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coepKaHus /
YMEHUS

YpoBeHb
CIIOXHOCTH
3aJJaHus

Cpenuuit mpoeHT
BBITTOTHEHUS

ITporeHT BhITONHERKS® 3a1aHus B cyObekTe Poccuiickoi
®denepanyy B rpynnax y4aCTHUKOB 3K3aMeHa,
IIOJIYIMBIINX OTMETKY

«2» «3» «4» «5»

Bl

UYucrtsle BemectBa 1 cMecu. CriocoObl
paszzmesneHus cMeceil. ATOMBI U MOJICKYJIBL.
XuMuaeckue 31eMeHTsl. CHMBOIIBI
XMMHYECKHX 3JIeMEHTOB. [IpocThie u
clokHbIe BeulecTBa. [IpuMenenue cepel,
a3oTa, hocdopa, yrieposia, KpeMHUS U UX
COeTMHEHHH TIPOMBIIIUICHHOCTH U
cenbCKOM xo3siicTBe. [IpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YyTYH,
TIOpatoMuHui, Opon3a). [lonarue o
KOPPO3HH METAJJIOB, OCHOBHBIE CITOCOOBI
3alUTHI UX OT Koppo3uu. [IpupoHeie
HMCTOYHHUKH YTJIEBOJIOPOIOB (yTOJIb,
MIPUPOIHBINA Ta3, He()Th), MPOIYKTHI X
nepepadoTKu (OEH3MH), UX POJIb B OBITY U
IpOMBINUIEHHOCTH. [IepBOoHaYaIbHEBIE
MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK
0 COeTMHEHMSIX yriiepo/a (MeTaH, ITaH,
STHJICH, alleTHIICH, dTaHOJ, TIUIIECPHH,
yKCycHas kucnora). [Torstue o
OMOJIOTMYECKH BAKHBIX BELIECTBAX: KHUPAX,
OemnKax, yriaeBoJax — M UX pOJIU B KU3HH
YeJioBeKa

63,62

17,53 49,58 71,10 89,18

B2

[Tepunonnueckuii 3akoH. [lepuonnueckas
cucTeMa XuMHu4YecKux snemeHToB J[. 1.
Menaeneea. [lepnoabl U TpyIIIbL.
DU3UYECKUI CMBICI MOPSAKOBOTO HOMEDA,
HOMEPOB MEePHOJIa U TPYIIIHI 3JIEMEHTA.
Crpoenue aromoB. CocTaB aTOMHBIX SIAEP.
M3otomel. DnekTponsl. CTpoeHwE

84,73

49,83 79,61 91,41 96,39

7 Beruucnsercs o hopmyiie

N
3 —_— Dy
p=_ 100%

B rpymnmne, m— MaKCHUMAaJIbHBIN HepBH‘IHHﬁ Oast 3a 3alaHuc.

, TAC N — CyMMa ICPBUYIHBIX 6aJ'IJ'IOB, IIOJIY4YCHHBIX BCCMH YYaCTHUKAMU I'PYIINEI 32 BINOJHCHUE 3a/1aHMsI, N — KOJIMYECTBO YYaCTHUKOB
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TMOJIYYUBIINX OTMCTKY

«2»

«3»

«4»

«5»

AJIEKTPOHHEBIX 000JI0UEK aTOMOB TepBHIX 20
XUMHYECKUX 3eMeHToB [leproanueckoit
cuctemsl /.M. Menneneera

B3

3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
XIMHYECKUX IIEMEHTOB MEPBBIX TPEX
MEepUOAOB, Kanus, Kalblus (paguyca
aTOMOB, 3JIEKTPOOTPHULIATENBHOCTH,
METAITIYECKUX ¥ HEMETAJUTMIECKUX
CBOICTB) M X COCTMHCHUHA B COOTBETCTBHH
C TOJI0KEHHEM IJIEMEHTOB B
[Iepuonnueckoil cuCTEME U CTPOCHHUEM HUX
aTOMOB

79,65

44,33

67,74

87,43

97,49

B4

Xumuueckas popmyna. BaneHTHOCTD
aTOMOB XMMHYECKHUX 31eMeHTOB. CTeneHb
OKHCJICHUS

81,77

29,55

74,65

92,15

98,04

B5

Xumuueckas cBsi3b. KoBasieHTHas
(TosipHAs ¥ HETIOJISIPHAS ) CBSI3b.
DIEeKTPOOTPHUIIATEIEHOCTh XUMUUECKHUX
aneMeHToB. MoHHas cBsi3b. MeTammieckas
CBSI3b

75,27

21,99

67,32

85,24

93,57

B6

Crpoenue aromoB. CocTaB aTOMHBIX SIIEP.
M3otomsl. DnekTponsl. CTpoeHHe
ANIEKTPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20
XUMHUYeCKuX dnemenToB [leproanaeckoit
cucremsl [.11. MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOHCTB
XUMHYECKUX IIEMEHTOB IEPBBIX TPEX
MIEPHOAOB, Kalus, Kaablus (paguyca
aTOMOB, JIEKTPOOTPHIIATEIIHLHOCTH,
METAJTUYECKUX ¥ HEMETAJUTMYECKUX
CBOWCTB) ¥ X COEIMHEHUH B COOTBETCTBUU
C MOJIOKEHHEM JJIEMEHTOB B
[leproamueckoil cucTeMe U CTPOCHUEM UX
aTOMOB

76,46

39,18

68,44

83,35

92,16
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«2»

«3»

«4»

«5»

B7

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKHX COCTUHEHUI: OKCHIOB
(comeoOpazyrolue: OCHOBHBIE, KUCIOTHBIE,
am¢oTepHbIe) U HECOIe00pa3yroIune;
OCHOBaHUI! (IIE10YN ¥ HEPACTBOPUMBIE
OCHOBAaHHUSI ); KACJIOT
(xucmopoacoaepIKaIue u
0eCKHCIIOPOIHbIE, OTHOOCHOBHBIE U
MHOTOOCHOBHEIE); COJiel (CpeTHUX U
KHCJIIBIX )

72,27

16,84

58,80

83,35

96,08

B8

®u3NYECKHe U XUMUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOA,
XJIOpa, KUCJIOPO/a, Cepbl, a30Ta, dochopa,
yriiepoaa, kpeMuusi. duznueckue u
XIUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-
METAJIJIOB: HATPHs, KaJIKsl, MarHUs U
KaJIbIUsl, AJTFOMUHMS, KeJie3a.
DIEKTPOXUMHUUYECKUU P HANPSXKEHUN
MeTaioB. GU3NYEeCKre U XUMUIECKHE
cBoiicTBa OKcHI0B HemeTasuoB: cepol (1V,
V1), azora (1, 1V, V), docdopa (111, V),
yraepoaa (11, IV), kpemuusa(1V).
ITony4yeHue OKCUIOB HEMETAILIOB.
XUMHUYECKUE CBOMCTBA OKCUIOB: METAJIJIOB
IA-111A rpymm, uaka, meau(1l) u xenesa
(11, 111). TTony4yeHne OKCHIOB METAIIIIOB

54,54

11,00

34,22

61,47

86,83

B9

DuU3NYECKHE U XUMUYECKHUE CBOCTBA
MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJAOPO/Ia,
XJIOpa, KUCJIOPO/Ia, Cephl, a30Ta, docdopa,
yriaepona, kpemHaus. Ouznueckue u
XUMHYCCKHE CBOWCTBA MPOCTHIX BEIIECTB-
METAJUIOB: HATPUS, KaJIHs, MATHUS U
KaJbIUsl, aTFOMUHYS, Kene3a. Ouznueckne
1 XMMHUYECKHE CBOMCTBA BOAOPOIHBIX
COCIMHCHMI HEMETAJUIOB: XJIOPOBOOPO/Ia,
cepoBoIoposia, amMmmuaka. Ousndeckue u

64,92

18,56

46,79

74,24

92,48
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«2»

«3»

«4»

«5»

XMMUYECKUE CBOMCTBA OKCHIIOB
nemertamios: cepsl (IV, VI), azota (1, IV,
V), doctopa (111, V), yrnepona(ll, IV),
kpemuuA(1V). [lomyuenne okcnaos
HEMETAJUIOB. XUMHUYECKUE CBOICTBA
okcuoB: MetauioB IA—IIIA rpynm, nuHKa,
memu(Il) u sxenesa (11, H1). TToxyuenne
OKCHJOB METAJJIOB. XMMHYECKHE CBOWCTBA
OCHOBaHUI U aM(OTEPHBIX THAPOKCHIOB
(Ha mpuMepe TuAPOKCUIOB aTFOMUHUS,
xenesa, uHKa). [lomyueHne ocHOBaHUH 1
amM(OTepHBIX THAPOKCHI0B. O0IIHE
XUMUYECKUE CBOMCTBA KUCIIOT:
XJIOPOBOJOPOAHOM, CEPOBOAOPOIHOM,
CEPHHUCTOMN, CEpHOM, a30THOH, (hocPOpHOH,
KpEMHHUEBOM, yroyibHoU. OcoObie
XMMHYECKHE CBOMCTBA
KOHLICHTPUPOBAHHON CEPHOM U a30THOU
kucnot. [Monydenue kucnor. OOmme
XHMHUYECKHE CBOMCTBA CPETHHUX COJICH.
[Tonyuyenue coneil.

B10

dusnyecKre 1 XUMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJAOPO/a,
XJIOpa, KUCJIOPO/Ia, Cepbl, a30Ta, Gochopa,
yriaepoja, kpeMuusi. duznueckue u
XMUMHYECKUE CBOMCTBA MPOCTHIX BEIICCTB-
METAJIJIOB: HATPHs, KaJIKsl, MarHUs U
KaJIbIIMs, ATFOMUHUS, Kele3a. Dusnyueckre
Y XUMHUYECKHE CBOMCTBA BOAOPOIHBIX
COeIMHEHHI HEMETAJUIOB: XJIOPOBOIOPO/Ia,
cepoBoiopoja, amMuaka. @uznueckue u
XUMHUYECKHE CBOWCTBA OKCHJIOB
umemertaios: cepsl (IV, VI), azora (1, IV,
V), docdopa (111, V), yrmepona (11, 1V),
kpemuusA(1V). [lonyuenne okcuaos
HeMeTauioB. XUMHUYECKUE CBOICTBA

63,42

11,86

39,32

75,60

95,77
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TMOJIYYUBIINX OTMCTKY

«2»

«3» «4»

«5»

okcuaoB: MetaiioB IA—IITA rpynn, UMHKA,
memu(1l) u sxenesa (11, H1). [oxyuenne
OKCHJIOB METAJUIOB. XMMHUYECKHE CBOICTBA
OCHOBaHMH 1 aM(OTEPHBIX THIPOKCHIOB
(Ha mpuMepe THAPOKCUIOB ATFOMUHUS,
xKenesa, uHKa). [lomyueHne ocHOBaHUH U
aM(OTepHBIX THAPOKCHIOB. ObIIHe
XUMHYECKHE CBOWCTBA KUCIIOT:
XJIOPOBOJIOPOJIHOM, CEPOBOIOPOIHOM,
CEPHUCTOM, CEpHOI, a30THOM, (hoCHOpHOH,
KpEeMHHUEBOMH, yroabHOU. OcoOble
XUMUYECKUE CBOICTBA
KOHUEHTPUPOBAHHON CEPHOM M a30THOM
kucinot. [lonydenne kucnot. O0mue
XUMUYECKUE CBOICTBA CPEIHUX COJEH.
ITonydyenue conei.

B11

Knaccudukaius XuMHUIeCKUX peakiuii mo
Pa3IMYHBIM MPU3HAKAM: 110 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TeIIoBoMY 3 dekTy, 1mo
M3MEHEHUIO CTEICHEH OKUCIICHHS
XMUMHYECKUX JIEMCHTOB

70,12

20,96

56,01 79,16

94,83

B12

®u3nvecKre 1 XUMUIECKHE SIBICHHUS.
XHUMHUYECKAs peaklysl ¥ €€ IPU3HAKH.
3aKOH COXPAHEHUsI MacChl BELLECTB.
XVWMHYECKHE YPABHEHUS

61,58

14,43

41,55 72,51

89,18

B13

TeOpHSI 3HeK’I’pOJ’IHTH‘l€CKOﬁ JUCCOoraIiu.

Karvonsl, aHHOHBI. DIEKTPOIUTHI U
HERNEeKTPoNUThl. CHIIbHBIE H clla0ble
3JIEKTPOJINTHL. CTENEHb AUCCOIMALINN.

69,81

19,59

49,72 81,88

97,18

B14

Peaxiinu nonnoro oomeHa. Y cioBus
MPOTEKAHUS peaKiyii HOHHOTO 0OMeHa,
TIOJIHBIE U COKPAIIEHHBIC HOHHBIC
ypaBHEHUS peaKiui

68,15

11,00

49,02 81,78

95,30
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«2»

«3»

«4»

«5»

B15

OKHUCITUTETHHO-BOCCTAHOBUTEIIHHBIC
peakiuu. OKUCITUTENN ¥ BOCCTAHOBUTEIH.
[Iporecchl OKUCIICHUS U BOCCTAHOBIICHUSI.
DNIEeKTPOHHBIA OaTaHC OKUCITUTEIIBHO-
BOCCTAHOBUTEIILHON peakinu

84,54

40,55

75,84

94,55

99,37

B16

UYucrtsle BemectBa 1 cMech. CriocoObl
pa3aenenus cMeceil Belecrsa u
MaTepHajbl B IOBCEJHEBHON XKU3HU
yenoBeka. besonacHoe ucrnonp3oBanue
BCUICCTB U XUMHNUYCCKUX peaKHHﬁ B
nmaboparopuu u ObITy. [lepBast momorp mpu
XMMUYECKUX 0’KOrax M OTPABIICHHUSX.

46,62

12,03

31,84

52,77

69,75

B17

dusnveckre 1 XUMHUIECKHE CBOMCTBA
MIPOCTHIX BEIIECTB-HEMETAIIJIOB: BOAOPO/a,
XJIOpa, KUCIOPO/a, Cephl, a30Ta, dhocdopa,
yriaepona, KpeMHusi. Pusnyeckue u
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-
METAaJUIOB: HATPUS, KaJlHsl, MAarHUs 1
KaJIbIIMs, ATIFOMHUHUS, Kele3a. Dusnueckue
Y XUMUYECKHE CBOMCTBA BOAOPOIHBIX
COEIMHEHHNH HEMETAJUIOB: XJIOPOBOAOPOA,
cepoBoopoia, aMmmuaka. Puznueckue u
XMMUYECKUE CBOMCTBA OKCHIOB
umemeraios: cepsl (IV, VI), azota (1, IV,
V), docdopa (111, V), yraepoaa (11, 1V),
kpemuus(1V). [lomyuenue okcuaos
HEMETAJUIOB. XUMUYECKUE CBOMCTBA
okcuoB: MetayuioB [A—IIIA rpynm, nuHKa,
memu(1l) u sxenesa (11, 111).

[losryuenue OKCHI0B METAIIIOB.
XHUMHUYECKHE CBOWCTBA OCHOBAHUN U
aM(OTepHBIX THAPOKCHIOB (Ha IpUMepe
THJIPOKCHUIOB aTFOMUHUSL, JKeJie3a, [IMHKA).
[Tomyuenue ocHOBaHUHN 1 aM()OTEPHBIX
rusipokcuioB. OOIIMe XUMIUECKHE
CBOMCTBA KHCJIOT: XJIOPOBOAOPOAHOM,

54,63

9,28

30,10

64,14

88,64
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Hone VPOBCHE IMpoueHT BhIMONHEHNUA® 3a0aHMs B cyObekTe Poccuiickoii
p [IpoBepsieMbIe 2NIEMEHTHI COACPKAHUS / P Cpenuuit IpoueHT ®denepanuu B rpymmnax y4acTHUKOB 3K3aMeHa,
3a/1aHus CIIOXHOCTH

YMCHHUA BI)IHOJ'IHCHI/DI7 TMOJIYYUBIINX OTMCTKY

B KM 3aJaHusg
A «2» «3» «4» «5»

CEpPOBOJOPOIHOM, CEPHUCTOM, CEPHOH,
a30THOH, (pochopHOI, KPEMHUEBOH,
yronbHO#. OcoOble XMMUYeCKHe CBOMCTBA
KOHIIEHTPUPOBAHHON CEPHOM M a30THOM
kucinot. [loxydenne kucnot. O6mue
XUMHUYECKHE CBOMCTBA CPEAHUX COJIEH.
[Tonyuyenue coneit. Ilonyuenue,
coOupaHue, pacrio3HaBaHNE BOIOPO/IA,
KHCIIOpOJa, aMMHUaKa, YIJIeKHUCIIOro ras3a B
naboparopuu

3aKO0H ITOCTOSIHCTBA COCTaBa BEIISCTB.
OtHOCHUTeNIbHAs aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJIIpHAs Macca.
MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B
coequHeHnH. PacueTsl o hopMynam
XUMHUYECKHX COCINMHCHUM.

B18 b 71,27 20,96 54,05 83,66 94,98

BemectBa u MaTepuasl B MOBCEIHEBHOM
JKU3HHU 4enoBeka. bezonacHoe
HCTIOJIb30BaHKE BEILECTB U XUMUYECKHX
peaknuii B tabopatopuu u ObITy. [lepBas
MOMOIIb IPH XUMHUYECKUX 0’KOTaX M
OTpAaBICHUSAX. XUMUYECKOE 3arpsi3HEHHE
OKpy»Karolei cpeasl (KHUCIOTHBIE JOXKIH,
3arps3HEHHE MOYBBI, BO3yXa U BOJOEMOB),
CHOCOOBI €T0 MPEAOTBPAILCHHS.
[IpenenvHas nomycTUMasi KOHLIEHTPALUS
Bemiects (I1K). Pons xumuu B perenun
9KOJIOTHUYECKUX MpobieM. Y cuiieHue
MapHUKOBOTO 3¢ eKTa, pazpylieHne
030HOBOTO CJIOS.

B19 b 50,92 9,97 24,72 61,57 83,07

OKHUCIUTETHLHO-BOCCTAHOBUATEILHEIE
peakiinu. OKHCIUTEIN ¥ BOCCTAHOBUTEIIH.
C1 [Iporieccrl OKUCIEHNS U BOCCTAHOBICHHUS. B 54,17 9,16 33,71 60,31 88,45
ONeKTPOHHBIN OaTaHC OKUCIUTEIHLHO-
BOCCTAHOBUTEIBHON peakuu
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«2»

«3»

«4»
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C2

I'eneTnyeckas CBS3b MEXAY Ki1acCaMu
HCOPraHNYCCKUX COCOUHCHUM

B

46,90

1,95

21,55

51,69

88,66

C3

PacueTsl Macchl/MacCcOBOM 10JIU
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.
PacyeTsl 0 XMMHUYCCKUM YPaBHEHHSIM.

38,05

1,15

8,24

40,03

85,37

C4

dusznyecKkre 1 XUMUIECKUE SIBICHUS.
Xumuyeckasi peakius 1 e€ Ipru3HaKH.
3aKOH COXPAaHEHHsI MacChl BEIIECTB.
Xumuueckue ypapHeHus. Gusnueckue u
XHMMHUYECKHE CBOMCTBA IMPOCTHIX BEUICCTB-
HEMETAJIJIOB: BOJOPOAA, XJI0pa, KUCIOPOJa,

cephl, a3oTa, hocdopa, yriepona, KpeMHUS.

®u3nYecKne U XUMUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB-METAJIOB: HATPHS,
KaJTusl, MarHusI ¥ KaJIbIIHsl, ATFOMIHHUSA,
xene3za. Gu3ndeckrne 1 XUMHIECKHe
CBOICTBa BOJOPOJHBIX COETUHEHUI
HEMETAJUIOB: XJIOPOBOIOPO/A,
cepoBoiopoia, aMmMmuaka. Ousudeckne u
XUMHUYECKHUE CBOIICTBA OKCHUJIOB
umemeraios: cepsl (IV, VI), azota (1, IV,
V), docdopa (111, V), yraepoaa (11, 1V),
kpemuus(1V). [lomyuenue okcuaos
HEMETANIOB. XUMHUYECKHE CBONCTBA
okcuaoB: metaiioB IA—IITA rpynn, uuHKa,
menu(Il) u xemesa (11, HI).

ITony4yeHue OKCUIOB METAILIOB.
XUMHUYECKUE CBOMCTBA OCHOBAHUH U
amM(pOTEepHBIX THAPOKCHIIOB (HA TIpUMEPE
THUIPOKCH]IOB aJTFOMUHUS, KeJe3a, IUHKA).
[Tomyuenue ocHOBaHMH 1 aM()OTEPHBIX
rupokcu1oB. O0IIMe XUMUIECKIE
CBOMCTBa KHUCJIOT: XJIOPOBOJOPOAHOM,
CEpPOBOJOPOIHOMN, CEPHUCTOM, CEPHOH,
a30THOH, (pochopHOI, KPEMHUEBOH,
yronbHOM. Oco0Oble XMMUYECKHE CBOHCTBA

35,40

1,20

13,69

37,59

72,10
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IMpoueHT BhIMONHEHNUA® 3a0aHMs B cyObekTe Poccuiickoii
Homep YpoBeHs . @
sananms [IpoBepsieMbIe 2NIEMEHTHI COACPKAHUS / CHOIKHOCTH Cpenuuit npouSHT eZiepalliy B TPYIIax YYaCTHHUKOB 3K3aMEHa,
s KM yMEHUS saxanms BBITIOJIHEHUS MOJIYYUBIINX OTMETKY
«Q» «3» «» «5»
KOHIIEHTPUPOBAHHON CEPHOM M a30THOM
kucinort. [lonydyenue kucnot. O01mue
XUMUYECKUE CBOMCTBA CPETHUX COJCH.
[Tonyuyenue coneit. Ilonyuenue,
coOupaHue, pacrio3HaBaHUE BOJOPO/IA,
KHUCJIOPOJa, aMMHaKa, YIJIEKUCIIOro rasa B
nmaboparopuu. BemiecTBa n MaTepuaibl B
[IOBCEIHEBHOH JKU3HU YEJIOBEKA.
be3onacHoe ncmnosib30BaHne BEUIECTB U
XUMHYCCKUX PEaKIUil B 1a00paTOPUU U
obITy. [lepBas mMOMOIIb TPU XUMHYECKUAX
0’KOT'aX U OTPABJICHUSIX
C5 «PaBuo» C4 B 50,68 5,15 31,42 56,34 84,59
Tabauya 2-10
Howmep [TpoueHT yuacTHUKOB 9K3aMeHa B cyObekTe Poccuiickoii denepanyu, momyquBITNX
KonuuecTBo mony4ueHHbIX COOTBETCTBYIOIIUI IMEPBUYHBIN OAJlT 32 BRIIOTHEHUS 3aJJaHusl B TPYIIaX YYaCTHUKOB
3a1anus | kputepus TIEPBUYHBIX 0aJIOB 9K3aMEH, NOJYYUBIIUX OTMETKY
onenuBanus 8 KM
«2» «3» «y» «5»
Bl 0 82,47 50,42 28,9 10,82
Bl 1 17,53 49,58 71,1 89,18
B2 0 50,17 20,39 8,59 3,61
B2 1 49,83 79,61 91,41 96,39
B3 0 55,67 32,26 12,57 2,51
B3 1 44,33 67,74 87,43 97,49
B4 0 58,08 13,69 1,99 0,31
B4 1 24,74 23,32 11,73 3,29
B4 2 17,18 62,99 86,28 96,39
B5 0 78,01 32,68 14,76 6,43
B5 1 21,99 67,32 85,24 93,57
B6 0 60,82 31,56 16,65 7,84
B6 1 39,18 68,44 83,35 92,16
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Homep
3aganus | KpUTEpUs

Koanuectso MMOJTYYCHHBIX
MEPBUYHBIX 0asioB

[IporeHT y9acTHUKOB 3K3aMeHa B cyObekTe Poccuiickoii Denepannu, mMOTyIUBITAX
COOTBETCTBYIOIIUI IMEPBUYHBIN OaJlT 32 BRIIOTHEHUS 33JJaHus B TPYIIaX YYaCTHUKOB
9K3aMEH, NOJYYUBIIUX OTMETKY

oneruzarm B KM «2» «3» «4» «5»
B7 0 83,16 41,2 16,65 3,92
B7 1 16,84 58,8 83,35 96,08
B8 0 89 65,78 38,53 13,17
B8 1 11 34,22 61,47 86,83
B9 0 71,82 34,78 10,37 1,25
B9 1 19,24 36,87 30,79 12,54
B9 2 8,93 28,35 58,85 86,21
B10 0 82,82 49,72 14,35 1,72
B10 1 10,65 21,93 20,1 5,02
B10 2 6,53 28,35 65,55 93,26
B11 0 79,04 43,99 20,84 5,17
B11 1 20,96 56,01 79,16 94,83
B12 0 76,63 42,18 12,57 3,29
B12 1 17,87 32,54 29,84 15,05
B12 2 55 25,28 57,59 81,66
B13 0 80,41 50,28 18,12 2,82
B13 1 19,59 49,72 81,88 97,18
B14 0 89 50,98 18,22 47
B14 1 11 49,02 81,78 95,3
B15 0 59,45 24,16 5,45 0,63
B15 1 40,55 75,84 94,55 99,37
B16 0 87,97 68,16 47,23 30,25
B16 1 12,03 31,84 52,77 69,75
B17 0 84,54 58,38 21,78 3,13
B17 1 12,37 23,04 28,17 16,46
B17 2 3,09 18,58 50,05 80,41
B18 0 79,04 45,95 16,34 5,02
B18 1 20,96 54,05 83,66 94,98
B19 0 90,03 75,28 38,43 16,93
B19 1 9,97 24,72 61,57 83,07
C1 0 76,98 38,13 16,86 0,31
C1 1 19,24 31,15 19,9 5,17
C1 2 3,09 22,21 28,69 23,35
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Homep ITpoueHt YHacTHHKOB K3aMeHa B cyowrekte Poccutickoit deneparinu, TOTyIUBITHX
sazianus | KpuTepHs KonudgecTBo mosrydeHHBIX COOTBETCTBYIOIIUI IMEPBUYHBIN OaJlT 32 BRIIOTHEHUS 33JJaHus B TPYIIaX YYaCTHUKOB
MIEPBUYHBIX 0AJIOB 9K3aMEH, NOJYYUBIIUX OTMETKY
onenusanus B KM
«Q» «3» «» «5»

C1 3 0,69 8,52 34,55 71,16

C2 0 95,19 61,17 28,59 1,72

C2 1 3,78 17,88 14,45 3,29

C2 2 1,03 16,06 30,26 22,26

C2 3 0 4,89 26,7 72,73

C3 0 97,94 82,54 42,83 4,23

C3 1 0,69 12,29 18,74 8,31

C3 2 1,37 3,07 13,93 14,58

C3 3 0 2,09 24,5 72,88

C4 0 97,94 78,21 44,5 8,31

C4 1 1,72 16,2 35,81 39,18

C4 2 0,34 5,59 19,69 52,51

C5 0 89,69 52,23 25,03 1,1

C5 1 6,19 12,15 9,11 1,88

C5 2 3,09 24,72 37,7 39,18

C5 3 1,03 10,89 28,17 57,84

Xuvmuma rpynna "2"
100,00
= WO Oannoe
E 50,00 I W1 6ann
(=]
% 0,00 Il I- | ] l- . I_ - — —_ -— W2 6anna
== BO4 B0O9 B10 B12 B17 co1 co2 co3 co4 Co5 3 6anna
4 6anna

3agaHma



% BbINOAHEHWUA % BbINOAHEHMA

% BbINONHEHW#

100,00

50,00

0,00

100,00

50,00

0,00

’

100,00

50,00

0,00

llI
BO4

BO4

BEO4

Xvumuma rpynna "3"

BO9 B10 B12 B17 co1 coz co3 co4g

3anaHmsa

Xumuma rpynna "'4"

BO9 B10 B12 B17 co1 co2 co3 Co4

3agaHumA

Xmmumsa rpynna "5"

BOO9 B10O B12 B17 co1 co2 Cco3 co4

3agaHma

Cos5

Co5

Co5

{0 Gannoe

m16ann

m 2 Ganna
3 banna

m d 6anna

Wm0 Gannoe

m1 6ann

H 2 Hanna
3 banna

m 4 6anna

Wm0 Gannoe

m16Gann

H 2 6Ganna
3 6anna

m 4 6anna
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Mna ananuza OCHOBHBIX CMAMUCMUYECKUX XAPAKMEPUCMUK 3A0aHUll UCnoab3yemcs 0006wennviti nian eéapuanma KHUM no npedmemy

(cm. Cneyugpuxayuro KUM ons nposeodenuss OI'D no yuebnomy npeomemy 6 2025 200y) ¢ ykazanuem cpeoHux no pezuoHy npoueHn o8 6bIN0JIHeHUA
3A0AHUTL KAHCOOU TUHUU, KAMHCO020 KpUumepus oueHueanus 3a0anuii ¢ noaumomnuuecxkou oyenxou (Tao. 2-9, Tao. 2-10).

C 3zamanusimu 0a30BOTO YPOBHS IpyIIa YYaCTHUKOB IK3aMEHa «2» CIPABIIAIOTCS MPUOIU3UTENbHO HamoioBuHy. Hanpuwmep, B3: 55,67%
OTBEUAIOT HEBEPHO, a 44,33 — BepHO. B HEKOTOPHIX CiTydasix HE CIpaBIAIOTCs ¢ 3aaanueM oomnee 50% (B1: 82,47% - nerepHuo, 17,53% - BepHO).

B rpymnmnax y4acTHUKOB 3k3aMeHa «3», «4», «5» HaOnoaaeTcs Apyrasi 3aKOHOMEPHOCTh: POLIEHT PAaBUIIbHO BBIITOJIHUBIIKX 33/JaHUE BHIILIE,
YeM MPOLEHT Te€X, KTO HE CMOT BBINOJIHUTH €ro. BHYTpH Ka)K0i IpyMNIbl TPaiueHT 3TUX BEIUYHMH Pa3HBIA: caMblii HU3KUH B rpyIie «3», caMmblil
BBICOKHI B rpymie «5». Hanpumep, npu Beinonnenuu Bl pasnuia B rpymnmne «3» cocrapinseT 0,84% (TO ecTh MPakTUYECKH OTCYTCTBYET), B TPYIIIE
«4» - 48,2%, B Tpymme «5» - 78,36%.

OcoObIif UHTEPEC MPEICTABISIFOT PE3YJIBTATHI BBHITIOJHEHUS 3aJaHMA TTOBBIIICHHOTO U BBICOKOTO ypoBHEH. B manHom cinydae sto B4, B9,
B10, B12, B17, C1, C2, C3, C4, C5. I'pynna «2» npubnuzutenabHo Ha 30% MOKET BBIMOJHUTH 33JJaHUE TIOBBIIIEHHOTO YPOBHS U MPAKTHYECKH HET
YYaCTHUKOB AK3aMEHA U3 ATOU TPYIIbI, KOTOPbIE MOTYT CIIPABUTHCS C 3aJJaHUEM BBICOKOTO YPOBHS. B rpymnmax ydacTHUKOB 3K3aMeHa «3», «4», «5»
HA0JII0JIaeTCsl YK€ ONMCAaHHAs paHee 3aKOHOMEPHOCTb: IIPOLEHT MPABMIBHO (B KaKON-IMOO CTENEHN) BHIIOJHUBIINX 3a/1aHUE BBIIIE, YEM IPOLICHT
T€X, KTO HE CMOT BBIIIOJIHUTB €Tr0. BHYTpH Ka)k10# IpyMNIibl IpaJueHT ITUX BEJIMYMH Pa3HbIA: caMblii HU3KUH B TpymIie «3», caMblil BHICOKHI B IpyImIe
«5». Hanmpumep, nipu BeinonHenuu B17 pasnuna B rpynmne «3» cocrasiser 16,76%, B rpymnie «4» - 56,44%, B rpymnme «5» - 97,74%.

Brimonnenue 3a1anuii BEICOKOTO YPOBHSI B Ipynne «4» Ha MaKCUMAaJbHBIA Oalll MPaKTUYeCKU He (PUKCHPYETCs, CBOM Oallibl 3Ta Tpymma
HaOMpaeT 3a cUeT BEPHOTO BBIMOJIHEHUS 3aaHuii yactu 1. B rpynne «5» Habmo1aeTcst 3HaUNTEIbHO MEHBIIIEE KOJIMYECTBO HEY10BIETBOPUTENIBHBIX
pe3yabTaToOB, OOJBINEE KOJIMYECTBO YIOBIECTBOPUTENIBHBIX (BBIMOJHEHHBIX Ha 2, 3, 4 Oamia), HO MPOIEHT palbOT C 3aJaHUSMU YacTH 2,

BBITTOJTHEHHBIMU HA MaKCUMAaIbHBIM 68.)'[)'[, HE3HAYUTEIIbHBIN.

3.1.1.2. BebisiBieHHE CIA0KHBIX VI yyacTHUKOB OI'D 3anannii

BpaMK(lX BLINOJIHEHUS AHANIU3A, NO MeHblUell mepe, Heobxo0uUMo yKaszamus.:
— JIUHUU 3a0AHUTL C HAUMEHbUUUMU npoyermamiu 6blNOJIHEeHUA, cpedu HUX OMOEIbHO 8blOCIUMD .

o 3anaHus 6a30BOTO YpOBHS (C MPOLIEHTOM BBINIOJIHEHUS HIDKE 50)
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Crnenyetr OTMETUTD, UTO B LIETIOM MPOLIEHTHI BBIIOJIHEHUS 3a/1aHuid B 2025 rofy yA0BIETBOPUTEIbHBIC, UyTh HUXKE MTOKa3aTeJIe MPOILIOTro
roga. VmerTcs W TOJNOKUTENIbHBIE MpPU3HAKW: TMpW BblodHeHuW 3aganuii B2, B3, B4, B9, B10, Bll, BIl5, yyacTHuku 53K3aMeHa
MIPOJIEMOHCTPUPOBAIIA PE3YJIBTATHI BhINIE B cpeiHeM Ha 10 % 1mo cpaBHEHHUIO C MPOIIUIBIM TOIOM.

B wactu, npeanonararomieii BBIOOp MPaBUIHLHOTO OTBETA, C HAMMEHBIIMMHE OaJlJIaMH BBITIOTHEHBI TECTOBBIC 3a/laHUsI 0230BOTO YPOBHSI IO
TeMaM (3a1aHust 6a30BOTO YPOBHS C TPOIICHTOM BhITIOTHEHMS HIKe 50%):

B16 - 46,62 %. Yucteie BemecTBa U cMecH. CriocoObl paszeneHus cMeceil BemectBa u MaTepuaibl B TTOBCEAHEBHOM KU3HHM YEJIOBEKA.
be3onacHoe UCmoab30BaHME BEMIECTB M XUMHYCCKUX PEaKIMi B J1abopatopuu U ObITy. [lepBast moMoIb mpu XUMHYECKUX 0XKOTaX U OTPABJICHHSIX .

DTO 3a/laHue TPEANoaracT BHIOOP MPAaBWIBHOTO OTBETA U3 MPEIJIOKEHHBIX. OTMEUaeTCsi HEBBICOKUI MPOIICHT BHITIOJIHEHUS 33JIaHUS B
rpymnmnax «5» u «4y». CaMblii HU3KUIM MPOLICHT MPOJEMOHCTPUPOBAIIA yUalllMecss PHU BBHINOJTHEHUH BapHaHTa, B KOTOPOM IPEAINojaraeTcs OJauH
MpaBUJILHBIN OTBET. B BapraHTax ¢ 2-3 BEpHBIMHU OTBETaAMH TIOKA3aTEIH BHIIIIE.

o 3ajaHus NOBBILIEHHOTO U BBICOKOTI'O YPOBHSI (C IPOLIEHTOM BBIIIOJHEHUS HUXKE 15)
3a/1aHus TOBBIIIEHHOI'O ¥ BBICOKOTO YPOBHSI C IPOLIEHTOM BBIIIOJIHEHUS HIKE 15 B CTATUCTUYECKUX JAHHBIX 110 PETUOHY OTCYTCTBYIOT.

— Ilpouue 3a0anus

Tomumo 3a0anuii yKa3anHviMu biule XapaKmepucmukamu, 0COOEHHO 8 CIYYaax Ux OMCymcmeuuy, YKasvl6aromces npodue 3a0aHus, umeruue
HauMeHblue XapaKkmepucmuKky GblNOIHEHUs (8 MOM YUCIe U HA MAKCUMATbHbIL NepeUdHblll OAL) Ulu uHble 3a0anus, mpebyouue omoeabHO20
BHUMAHUS NO YCMOMPEHUIO COCMABUMETIAL.

IIp1 OTHOCUTENBHO YAOBJICTBOPUTEIBHBIX PE3YJIbTATaX BBINOIHEHUS 3aJaHUM IOBBIIICHHOIO M BBICOKOI'O YPOBHS MMEKOTCS 3aJlaHUs,
KOTOpble TPeOylOT MOBBIIIEHHOTO BHUMAHUS JUISl BBISBJICHUS THIIOBBIX OLIMOOK, KOTOpBIE JOMYCKAIOT OOy4aroIluecs: MPU HMX BBINOJIHEHHH,
(bopMynupOBaHUs MPUYMH MOSIBICHUS W MyTEH MpeoiosieHHs MpoOsieM MOATOTOBKM K TaKUM 3aJaHusM. MOXHO yKa3aTh CIIEAYIOIIUE 3aJaHus
YKa3aHHOM KaTeropuu:

- B17 — 54,63 %. IloBblieHHBIH ypoBeHb. PU3NUECKHE M XMMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB-HEMETAUIOB. Puznueckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIOB: MOJYYEHHE OKCHUIOB METAIOB. XHMHUYECKHE CBOWCTBA OCHOBAaHMH M aM(OTEpHBIX
ruapokcuioB. Ilomyyenune ocHoBaHMM M amM@OTEpHBIX THUAPOKCUAOB. OOIIMe XMMUYecKue cBoWcTBa KUCIOT. OcoOble XMMHUYECKHE CBOWCTBA

KOHIEHTPUPOBAHHOM cepHOM U a30THOMU kucioT. [lomyuenue kucnot. O0mue xumMudeckue cBoiicTBa cpeiHux coieil. [lonyuenue coneit.
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- B19- 50,92 %. BemecTBa u Mmarepuainbl B TOBCEIHEBHOM KU3HU YeIOBeKa. be3omacHoe UCronb30BaHNEe BEMIECTB U XMMUYECKUX PEAKIU
B 1a0OpaTOpUU U OBITY.

OTU TeMbl HE BBIACISIUCH HAMH B MPEABIAYIINX OTYETaX, TaK KaK IMPOLICHTHI BHITOJHEHUS 3THUX 3aJaHuii ObLIIM HA cpeliHeM ypoBHe. Kpome
TOTO, OTMEUAJIOCh, YTO C 3a/IaHUSIMU CHPABJISIIOTCS MPAKTUYECKHU BCE ydaluecs KaTeropuil «4» u «5», YMeHusi mpoBOJUTH COOTBETCTBYIOIIHE
pacuetsl, mposepsiembie B B18 u B19, 6p111 ocHoBO# 3amanust C2, KOTOPOE U MPEACTABIISIIO MPOOIIEMY JUTSI BBITOJHEHHS y YIALTUXCS HA TPOTSHKEHUH
MOCJIEAHUX NATH JIeT. B 3ToMm rony cutyanusa uaeHtuyHas: 3aganue C2 BoinonHeHo Ha 38,05%,

- C3 — 38,05% Beicokuii ypoBeHb. PacueTsl mMacchl/MaccoBO#M 10 pacTBOPEHHOTO BeEIleCTBAa B pacTBope. PacueTwl 1Mo XMMUYECKUM
YpaBHEHUSAM

- (C4,5-35,40 u 50,68%. Boicokuii ypoBeHb. Dusnueckre 1 XUMUUYECKUE ABJICHUSA. XUMUYECKas peaklus U €€ MprU3HaKu. 3aKOH COXPaHEHUs
MaccChl BEIIECTB. XUMUYECKUE YPaBHEHUSI.

Ha ocHoBanuu mpencTaBIeHHBIX Pe3yIbTaTOB MOXKHO CKa3aTh, YTO y4allHecs HEIOCTATOYHO XOPOIIO YMEIOT OMpPENesiTh XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB,; OOBSACHATH OTICIbHBIC (DAKTHI W MPHUPOJHBIC SBICHUS; TaBaTh KPUTUYCCKYIO OLICHKY
nH(OpPMAIIUK O BEUIECTBAaX, UCIOJIb3YEMBIX B OBITY; ONPEACTSATh BO3MOXKHOCTH IMPOTEKAHUSI PEaKIMii MOHHOTO OOMEHA; COCTaBJIATh YPaBHEHUS
XUMHYECKHX pEeaklril; BBIYUCIATH MAacCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE; BBIYMCIATH KOJIMYECTBO BEIIECTBA, 0OBEM MM MaccCy BEIIECTBA IO
KOJIMUECTBY BellecTBa, 00BEMY WIIM Macce PeareHTOB WIIU MPOJIYKTOB PEAKIUU. ITH MPOOIEMBbI MPOCISKUBAIOTCS B Pe3yabTaTaX BHITIOTHEHHS
3a/IaHUI Pa3IMYHOMN CIIOKHOCTH, Y BCEX TPYII YUaIIUXCS U HA MPOTSHKECHUH HECKOJIBKUX JIET.

VYcnemHo cupaBisioTes ¢ 3aJaHUsIMU 0a30BOT0 YPOBHSI HA COCTABIIEHUE CXEMbI CTpOEHUsI aToMOB NepBbIx 20 anemenToB [lepuoanueckoit
cuctemsl [I.M1. MeHneneeBa; onpeneneHe BAICHTHOCTH M CTETIEHU DJIEMEHTa B COCTUHEHHH. DTH )K€ TeMbI B 33/IaHUAX BbIcOKoro ypoBHs (Cl)

BBI3BIBAIOT CTAOMIILHO IMPOABJIAOIIUECCA 3aTPYAHCHU .

3.1.2. Coaep:kaTenbHbIii aHAJU3 BbINOJHeHUud 3aaanuii KUM OI'D

Cooeporcamenvhulii ananuz evinoanenus 3aoanuti KUM npoeodumcs ¢ yuemom noayyeHHuIx pe3yiomamos cmamucmuyecko20 aHaiu3a 6ce2o
maccuea pe3yrbmamos OCHOBHbIX OHell OCHO8HO20 Nepuood NPoseoeHUs IK3ameHa no y4ebHoMy npeomemy 6He 3a6UCUMOCHU OM 8bINOJIHEHHO20
yuacmuukom 3k3amena éapuanma KUM.

Hna 3a0anuii ¢ Kpamkum omeemom munuunble OWUOKU AHATUIUPYIOMCA HA OCHOBE eepOo8 OMEEmOo8 Ha COOMEEMCMEYIoWUe 3a0aHUSL.
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Ha ocnoge oannwix, npugedennsix ¢ n. 3.1.1. no Ka)3coomy 6vla61€HHOMY CIOHCHOMY 3A0AHUIO .

O NPUBOOSIMCS XAPAKMEPUCUKU 3A0AHUSL

pazbuparomces munuyHvle NpU bINOJHEHUU IMUX 3A0AHUN OUUOKU,

O NPOBOOUMCSl AHANU3 BO3MOIICHBIX NPUYUH NOJLYYEHUS. GbISIGIEHHbIX MUNUYHBIX OUUOOUHBIX OMEEMO8 U Nymell UX YCMpaHeHust 8 X00e 00y4eHUs
WKONILHUKO8 npeomemy 6 pecuoHe. Pazoop munuyHulX 3a0aHuill He OO0INHCEH C800UMBCA MONbKO K YKA3AHUK) HEOC80EHHbIX YMEeHUll U
INIEMEHMOB COOCPIHCAHUSL.

o

PaccmarpuBaeMbie B JTaHHOM pasJielie 3aJaHus MPEICTaBICHBI U3 4acTH 1 (BIOOp MPaBMIIBHOTO OTBETA) M YaCTH 2 (3a1aHUs C pa3BEPHYTHIM
orBeToM). He3aBucumo oT (QoOpMysIHMpOBOK KaXkJO0ro KOHKPETHOTO 3aJaHus B pasiauuHblx BapuaHTax KMM ywamuecs nomyckaroT OIIMOKH,
3aKOHOMEPHOCTH IPOSIBIIEHUS] KOTOPBIX MOXKHO «00pUCOBaTh» Ha nmpumepe oaHoro Bapuanta KHMM.

3amaune Ne B17

HpOBCpﬂCMBIe MNpECAMETHLIC Tp€6OBaHI/I$II «Hamuaue MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYHICCTBJICHUSA CICAYIOIINX XUMHUUYCCKHUX
9KCIIEPUMEHTOB: MPUMEHEHNE UHIUKATOPOB (JIaKMyca, METHIIOpaHka U GpeHon(TanenHa) Juis onpeelieHus: XapakTepa Cpeibl B pacTBOPaxX KUCIOT U
Hiefouel; XMMHYECKHE SKCIEPUMEHTHI, WIIIOCTPUPYIONIME MPH3HAKA MPOTEKAHUS peakluid HMOHHOro OOMEHa; KaueCTBEHHBbIC pEaKkIuu Ha
HNPUCYTCTBYIOIIHUE B BOAHBIX PACTBOPAX UOHBDY.

9T0 3aaHUC Ha YCTAHOBJICHHUC COOTBCTCTBHA MCKAY ABYMA BCUICCTBAMHU U PCAKTUBOM, C IMOMOINBIO KOTOPOI'O0 MOKHO PA3JIMUYUTL 3THU
BEIECTBA: K KaX/I0H mo3uinu, 0003Ha4eHHOH OYKBOH, MoAOEepUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAUYEHHYIO IIU(PPOI.

BrimonHenue 3Toro 3a1aHus 3aBUCUT OT HATTUYHS OMTPEICTICHHBIX 3HAaHUH KaueCTBEHHBIX peakiuii. OTCyTCTBHE 3HAHUM — TUIHYHAS OIINOKA,
KOTOpasi MPOSIBISIETCSI B HEBEPHOM BbIOOpe peakTHBa. [Ipy n3ydeHnn KaueCTBEHHBIX peaKIMi MOKHO UCII0JIb30BATh IPUEM 3ayUYHUBAHUS JIOTUYECKOM
TOCITOYKHU ((OHpC}ICHSICMBIﬁ KOMITOHCHT — PCAKTHB — PCAKLUs - IIPpU3HAK PCAKIIUU). JTa TEMa MOXKET BCTPECYATHCA U B APYIUX 3aJaHUAX. ITIOITOMY
YCHEIIHOE €€ YCBOEHUE TTOMOXKET U npH BhinoiaHeHuu C4, CS5.

3amanne Ne B19

[IpoBepsiembie mpenmMeTHble TpeOoBaHusi: «lIpeacTraBieHuss 0 3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBJICHUI NPUPOIbI, MOHUMaHUE
00BEKTUBHON 3HAYMMOCTH OCHOB XUMUYECKOW HAyKH KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTa 00IIEeH KyIbTyphl U IPAKTHUECK O

ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPEMCHHOI'O 06H.[CCTBE[; IOHUMAaHUEC MCCTa XUMHHU CPpCIU NPYIruxX €CTCCTBCHHBIX HAYK; BJIAJICHNUC OCHOBAMU
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XUMHUYECKON IPaMOTHOCTH, YMEHHE TPEICTABIATH PE3yIbTaThl SKCIIEPUMEHTA B (pOpME BBIBOJOB, JOKA3aTEIbCTB, IPA(UKOB U TAOJIUIl U BBISIBISThH
SMITUPHYCCKHUE 3aKOHOMEPHOCTH.

[Tpumep GopMyIMpPOBKH JaHHOTO 3a1aHus: «Berauciaute Maccy (B rpammax) (ocdopa, KOTOPBIA COACPKUTCS B OJHOM ILJIABJICHOM ChIPKE
Maccoi 100 r. 3anummTe YUCciI0 ¢ TOYHOCTBHIO IO COTHIX».

MatemaTuueckre pacueThbl, KOTOPbIe HEOOXOIUMO MPOU3BECTH, 0A3UPYIOTCS HA 3HAHWH MOHSATHH «IPOIEHT, MOJIs OT LeJIoro». B memom
HECJIOKHBIC PacyueThl BHI3BIBAIOT 3aTPYIHEHUS MPH MEPEHOCE XUMHUYECKHUX ONMPEICICHHI Ha pealibHbIC, «OKM3HEHHBIC» 00BbeKThl. Takyto mpodiieMy
MOJKHO Pa3pelInTh YBEIMYCHUEM YUCIIa TPUMEPOB. BO3MOXKHO, B IIIKOJILHOM MporpamMme mpejaiaraetcs HeJ0CTaTOYHOE UX KOJUYECTBO.

3amanne Ne Cl1

[IpoBepsiemble mpenMeTHble TpeOoBaHMs: «OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKUcIuTenu U BocctaHoBuTenu. [Iporecchbl
OKHCJICHHSI 1 BOCCTAHOBJICHUS. DJIEKTPOHHBIN OaaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkIm»

[Tpumep: Mcnonb3ys MeToJ 3J1E€KTpOHHOro OanaHca, paccTaBbTe K03()(ULMEHTHI B ypaBHEHUM peakuuu...OnpenesnTe OKUCIUTEIb U
BOCCTaHOBUTEIIb.

[Tpu BEIMOJTHEHUH TOTO 3aJaHHsI HEOOXOIMMBI MaTeMaTH4ecKue 3HaHus. Hy)kHO yMeTh YMHOXKATh, JICTUTh, BBIYUTATh, CKJIAJIBIBATH «B YME)
OBICTPO U MPABUIIbHO. THUNHYHBI OLIMOKU:

- HE YMEIOT pacCUUThIBaTh HaUMEHbIIee 001Iee KPaTHOE;

- HE YMEIOT paccTaBATh KO3 (OULNEHTH B ypaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINU.

HyxHO ymMeTh NpUMEHSATh MaTeMaTHYECKHE pacueThl K XMMHUUECKUM IIpoleccaMm, AJis 3TOro MaTeMaTtuky (0a30Bylo, IPOCTYIO, PacUEThl B
npeznenax 100). MoxHO peKOMEH/10BaTh MIKOJIbHUKAM IPUMEHATH Yallle YCTHBIN CYeT, TOIbKO YCTHBIHN cuet!

3amanne Ne C2

[IpoBepsiemsbit npeameTHble TpeOoBaHus: «I eHeTHUecKas CBSI3b MEXY KJlacCaMU HEOPTaHUYECKUX COEIMHEHUN»

[Ipumep 3amanus: Jlana cxema mnpeBpamieHuil: Hanummre MOneKymsipHbIE ypaBHEHMS pEaKUUM, C IMOMOIIBK) KOTOPBIX MOXHO HX
OCYIIIECTBUTb.

DJeMEeHTHI COJIepKaHMsL, 3aJI0’)KEHHBIE B TOM 33JJaHH OYeHb 0ObEeMHBIE OOIINPHBIE, MHOTOKOMITOHEHTHBIE, OHU H3Y4YaIOTCs Ha IPOTSXKEHUH

IBYX rojoB oOyueHus. [lepen sk3aMeHOM MHOTHE paHee M3YUYEHHbIE TEMbl €CTECTBEHHBIM 00pa3oM 3a0biBatoTcs. M3yunTh Bce cBOMCTBA BEIIECTB
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Pa3JINYHBIX KJIIACCOB HCOPTAHNYCCKUX BCIICCTB B KOpOTKI/II\/'I CpOK Iepea 5Kk3aMCHOM HCBO3MOKHO. B cBs13u ¢ 3TUM MOXKHO PCKOMCHIOBATh YCUJICHHOC
IMIOBTOPCHUC. Ilo MEPE BO3MOXHOCTH PAHEC U3YUCHHBIX TEM I10 TeHETUYECKOM CBSI3U HCOPraHN4Y€CKUX BEIICCTB.

3aganue Ne C3

[TpoBepsieMbie ipeaAMeTHBIE TpeOoBaHMs: «PacueTsl Macchl/MacCOBO 10U pacCTBOPEHHOTO BEIIECTBA B pacTBope. PacueTsl mo
XUMHUYECKHM YPAaBHEHHUSIM»

Tunnynble omMOKU, OCHOBA KOTOPBIX JIEKUT BO BIAJCHUN OA30BBIMU MOHATHSAMMU:

- HE YMEIOT pacCUUThIBATh MOJIIPHYIO Maccy, IPOLEHT (J10JI10);

- HE 3HAIOT €JMHUIIBI N3MEPEHUSI OCHOBHBIX (PU3UYECKUX BEIHUMH,

- OTCYTCTBYET MOHSITHE «MOJISl, MOJIbHOTO COOTHOILICHUS».

Y4uThIBas TO, 4TO MPOOJIEMOH SIBJIAETCSI OTCYTCTBHE BIIaJJeHUEM 0a30BbIMU NOHATUSAMU. BO3MOKHO, Ha MEPBBIX ATANaxX U3y4yeHUs] XUMHUU
HE00X0/IMMO UCIOJIb30BATh IIPUEM 3ay4HBaHUS.

3aganue Ne C4, C5

HpOBeps[eMHe MMpEAMCTHBIC Tpe60BaHI/I$II «Hammane MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBJIICHHA CIICAYIOIINX XUMHUYCCKUX
SKCHEPUMEHTOB: IIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOECHUS, IPUMEHEHHUE BEILECTB B
3aBUCUMOCTU OT UX CBOMCTB, BO3MOXKHOCTH IPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3JIMYHBIX YCIOBHUSAX; ....; XUMUYECKHE DKCIIEPUMEHTHI,
HUIUTIOCTPUPYIOMIUEC TPU3HAKU ITPOTCKAHUA pCaKIII/Iﬁ HOHHOTO O6M€Ha; KauCCTBCHHBIC PCAKIIMHU HA MPUCYTCTBYIOIIMEC B BOAHBIX PACTBOPAX HOHBI:;
YMCHHUE TMPCACTABIATE PE3YIbTATHI JKCIICPHUMCHTA B Q)OpMe BBIBOJIOB, J10Ka3aTCJIBCTB, Fpa(i)I/IKOB u Ta6J'II/III U BBIABJIATH OMIIMPHYCCKUC
3aKOHOMEPHOCTH; BIIaJICHHE/3HAaHUE OCHOB: OCHOBHBIMU METOJJaMH HAYYHOTO TTO3HAaHU (HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE)
MpY U3yYEHUH BEIIECTB M XUMUYECKUX SBJICHUIA; yMeHUE CHOPMYIUPOBATH MPOOIEMY U MPEATIOKUTH MYyTH €€ perieHus; 6e30macHoi paboThI C
XUMHUYECKUMH BEIIECTBAMHU, XUMUYECKOM MOCYA0M U TaO0OPaTOPHBIM 000PYTIOBAHUEM; ... ).

3amganne chopMyITUPOBAHO CIAEAYIOMMM 00pa3oM: «JlJis mpoBeaeHus SKCTIEpUMEHTa BhIJIaHbl CKISTHKU Ne 1 1 Ne 2 ¢ pacTtBopamu cynbdara
ATIOMHUHUS M HUTpaTa 0apus, a TaKKe pacTBOPHI TPEX peaKTUBOB: HUTpaTa cepedpa, pocdara Kamus U CEPHOU KHCIOTHI.

1) TonmpKO W3 YKa3aHHBIX B MEpeyHEe TPEX PEaKTHUBOB BBHIOEpUTE /Ba, KOTOpPhIE HEOOXOIUMBI JJIs OMpEACNCHUS KaXKJIOTO BEIIeCTBa,

Haxoasamerocs B ckisTHKax Ne 1 u Ne 2;
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2) cocTaBbTE MOJIEKYJISIPHOE, IIOJTHOE M COKPALIEHHOE MOHHBIE YPAaBHEHMs PEAaKIMH, KOTOPYIO IJIAHUPYETE IMPOBECTH Ul OIpEIEIECHUS
BellecTBa U3 CKIISTHKHM Ne 1;

3) cocraBbTe MOJEKYISIPHOE, MTOJHOE U COKPALIEHHOE MOHHbIC YPAaBHEHUS PEAKIMU, KOTOPYIO IUIAHUPYETe NMPOBECTH AJIS ONpeAeIeHUs
BCIISCTBA U3 CKIIHKH No 2;

4) nnst ohopMIIeHHS X0/1a SKCIIEPUMEHTA UCIIOIB3YHTE MPeIOKEHHYI0 HiKe Tabnuiy. [IpuBenen oOpaser Tabimuib.

B takom (opmate 3anaHue mpuoodpeno eme 00ibIIy0 BECOMOCTh (5 0amioB), CTajlo ABYXKOMIIOHEHTHBIM. Y CIIEHIHOE BBIIOJIHEHHE 3TOTO
3aJJaHUsd BO MHOTOM 3aBHCUT OT C(OPMUPOBAHHOCTH HABBIKOB Yy ILIKOJBHUKOB IO IPOBEACHUI0 XMMHMYECKOro 3KcnepumeHta. Curyanus c
MaTepuaibHbIM, OPraHU3alMOHHBIM, METOJUYECKHUM OOECIEYEHHUEM YPOKOB XUMHH C HCIOJb30BAaHUEM JIEMOHCTPALIMOHHOTO M IPAaKTHYECKOTO
HKCIIEPUMEHTA CKJIAJbIBaeTCs Mo-pa3HoMy B YY. B CBSI3u € 3TUM MOXXKHO PEKOMEHJIOBaTh YUMUTEISIM B OOJbIIEH CTENEHU IPUMEHATH
JKCIIEPUMEHTAIBHYIO XUMHI0. OJJHAKO yJalluMCsl B MEHbBIIEH CTEIIEHH HAIEAThCSA HA HEro, a B OCHOBHOM COCPENOTOYMTHCS Ha U3YYEHHH TEOPHH,

KOTOpasdA B 9TOM 3aJlaHHH OYCHb «BECOMaAsI. 00 stoit TCOpeTI/I‘IeCKOﬁ OCHOBC MBI Y7K€ 'OBOPHJIN IIPpU O6CY)K)I€HI/II/I 3aJaHus B17.

3.1.3. AHaJIu3 MeTanpeAMeTHBIX Pe3yJIbTATOB 00y4eHuUs1, MOBJIUSBIINX HA BbINOJHeHHe 3a1anuii KUM

B oannom nynxme paccmampusaromcs memanpeomemmubvle pe3yabmamsl 0C80€HUsl OCHOBHOU 00pA308amenbHOU Npocpammul (Oanee —
MemanpeomemHule YMeHUs1), KOmopble MO2IU NOGIUAMb HA 8binoaHeHue 3a0anutt KHM.

Cocnacno @I'OC OOO, 0onxicHbl ObIMb OCMUSHYMbL He MOJbKO NPEeOMEmHble, HO U MemanpeomMemuule pe3yilbmamol 0C80€HUsI OCHOBHOLUL
006paA3068aMeNbHOL NPOSPAMMDL, 8 MOM YUCTe NO3HABAMEIbHbIE, KOMMYHUKAMUBHbLE, PE2YTIIMUBHbIE (CAMOOPLAHUAYUSL U CAMOKOHMPOIID).

s npoeedenuss ananuza ciredyem UCHOIb308AMb NepeyeHb Mmemanpeomemuvix pezyiomamos PIOC, npueedennviti ¢ mabauye |1
Koougpuxamopa OI'D no xaxcoomy yuebnomy npeomemy, a makice yKazaHue cészeli MemanpeoMemuvix U npeOMemHbIX pe3yibmamos 0C80eHUS.
OCHOBHOU 0bpazoeamenvHou npoepammul u3z maodauywvl 2 Koouguxamopa Ol 3.

Ananus modxcem npogooumuvca no epynnam/nooepynnam YVJ[, unu naubonee 3navumvim 0as 8blnoaneHus: 6onvuwuncmea 3aoanui Y'Y/ unu
epynnam/nooepynnam YVJI. Ilpu ananuze moocem npogooumspcs cONOCmMagieHue ¢ pe3yivmamami npo8e0eHHbIX 8 pecuone OUAeHOCMUYEeCKUX
pabom, HanpaBIeHHbIX HA OYEHKY 00CmudICeHus memanpeomemuulx pesyrbmamos @I'OC (eciu makue pabomol 6 pecuore nPOBOOUTIUCD).

B ananusze no oannomy nynkmy npugoosmcs 3a0aHus / pynnvl 3a0anull, Ha YCRewHOoCmb 8bINOIHEHUs. KOMOPbIX MO2IA NOGIUAMb C1A0As.
chopMUpOBaAHHOCIb MEManpeOMemHbIX YMeHUl, 01 KaAHCO020 NPUBLOECHHO20 3A0AHUSL:
O  YKA3bl8AIOMCs COOMBEMCMBYIoujue Memanpeomemusie YMeHUusl,
O  YKa3vulearomcs munuuHvle owmuoKu npu evinoanenuu 3aoanuti KUM, obycrosenennule cnabou cghopmuposanHocmvio memanpeomemnoix
VYMeHUU.
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VY CHenHoCTh BBITOJHEHHS 3a/1aHU BBICOKOTO YPOBHSI CIIOKHOCTH B OOJIbINIEH CTETIEHU 3aBUCUT OT C(HOPMHUPOBAHHOCTU METANPEIMETHBIX
YMEHMN. B CBA3U C 3TUM pacCMOTPUM pe3yibTAThl BBITOJIHEHUS KaKI0T0 3aJaHUs U3 YaCTU 3aJaHUH C Pa3BEPHYTBIM OTBETOM.

3amanue Ne Cl1

Ha BpInOJIHEHKE 3TOTO 3aJaHHsI OKA3bIBAET BIUSHUE CHOPMUPOBAHHOCTD CIIEAYIOLIINX METAIPEIMETHBIX YMEHHIA:

- BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKA OOBEKTOB (SIBICHH);

- JieNiaTh BBIBOJBI C MCIOJIb30BAaHUEM JEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3AKIIOUEHUN MO aHAJOTUH, (OpPMYIUPOBATH
TUIIOTE3BI O B3aUMOCBSA3X;

- IyOJUYHO IPECTABISATH PE3YJIbTAThl BHIIIOJHEHHOIO ONbITA (3KCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA);

- CaMOCTOATENBHO BBHIOMPATh (hOpMAT BHICTYILICHHS C YYETOM 3a7ad NMPE3CHTAlMd M OCOOCHHOCTEH ayUTOPUH U B COOTBETCTBHH C HUM
COCTaBJIATh YCTHBIE U IMCbMEHHBIE TEKCThI C UCIIOJIb30BAHUEM WILTIOCTPATUBHBIX MAaTEPUAIIOB.

B »ToM 3amaHuu mpu3HAKOM OOBEKTa SBISETCS MEPEMEHHAsl CTENeHb OKUCIICHUSA. Y MEHHE BBIYMCIATH CTEIEHb OKHUCICHUS SJIEMEHTa B
BEIIIECTBE OMpPEEIIET MPAaBIIBHOCTh W300paKEHHs MPOLIECCOB OKUCICHUS M BOCCTAHOBIICHUS, MPABHIBHOCTh yKa3aHHUA (DYHKIIMH SJIEMEHTa C
[IEPEMEHHO CTENEHU B 3TUX IPOLIECCaX U YCTAHOBJIEHUE MaTepUaIbHOIO OajlaHCca B YPaBHEHUH XUMHUYECKOH peakuuu. Tumnosblie omnOKy, KOTOpbIE
oOyJaroruecs A0MyCcKaroT MpY BBIMOJIHEHUH 3TOTO 3a/IaHus CIEIYIOIINe:

- HEBEPHO PACCUMUTHIBAIOT CTEIIEHB JJIEMEHTA B BELIECTBE;

- HE BJIAJICIOT ITOHATHIIMH, CBS3AHHBIMHU C IIEPEHOCOM AJIEKTPOHOB;

-HE 3HAIOT MPaBUJI U300paKEHUS IIPOLECCOB MEPEHOCA DIIEKTPOHOB;

3amanne Ne C2

Ha BbInosIHEHHE 3TOr0 3aJaHKsl OKa3bIBAET BIUSHUE CHOPMUPOBAHHOCTD CIIEIYIOIIMX METAlpeIMETHbIX YMEHUIL:

- CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (pOpMYy IMpeacTaBieHuss MHGOPMAaLUK U WUIIOCTPUPOBATH pPEIIaeMble 3ajaul HECI0KHBIMU
CXeMaMH, AMarpaMMaMy, HHOU rpadukoi U UX KOMOMHALIUSAMHU.

JlanHoe 3ajaHue cOpMyIHpOBaHO (M300pakeHO) B BHJAE cXeMbl. llpu pemeHHMM HEOOXOJUMO «pa3BEPHYTH» CXEMY, NpEACTAaBUThH
3aM(ppoBaHHbIE B HEM XUMHUECKUE PEAKIIUU B IPABUILHON MTOCIIEI0BATEIBHOCTH, B CTPOI0 HEOOX0IUMOM KOJIMUECTBE. TUIOBbIE OIIMOKHU, KOTOPbIE
oOyuaromuecs JOMyCKaroT NIPH BBIIOJIHEHUH 3TOTO 33JaHUs CIIEAYIOIINE:

- HC UMCIOT AOCTAaTOYHOC KOJIHNYCCTBO 3HAHWH IT0 XUMHYECKHM CBOMCTBAM BCIICCTB PA3JIMYHBIX KJIACCOB HEOPTAaHNYCCKUX BCIICCTB,
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- HC UMCIOT JOCTATOYHOC KOJIHNYCCTBO 3HAHU 110 TEHETUYECKOM CBS3U BCIICCTB PA3JIMIHBIX KJIACCOB HCOPTAaHNYCCKUX BCILICCTB,

- HE aKLIEHTUPYIOT BHUMaHUE Ha PACCTAHOBKY KOA((UIIMEHTOB B YPaBHEHUAX XUMUYECKUX PEAKIUH.

3aganue Ne C3

Ha BpInoOJIHEHKE 3TOT0 3aJaHHs OKA3bIBACT BIMSHUE CHOPMUPOBAHHOCTD CIIEIYIOLINX METAIPEIMETHBIX YMEHHIA:

- CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pemeHus y4eOHOW 3aha4yu (CpaBHUBATh HECKOJIBKO BAapPHAHTOB pEIICHUs, BBHIOMpaTh HamOolee
HOAXO/SIIINH C YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).

D10 3amaHNe MpeACTaBIsAeT co00OH KOMOHMHAIIMIO TPEX COCTAaBIISIOMIMX: XMMHYECKHH IMPOIECC, pacdeT MCXOAHBIX JAHHBIX, pacyeThl B
COOTBETCTBUH C MPOTEKAHHEM XWMHUYECKOW peakuuu. THIOBbIe OMIMOKH, KOTOpPBIE OOYYaIOUIHECs IOIYCKAIOT MPH BBHIMOJHEHHH 3TOTO 3aaHUs
CIIeIYIOIIHE:

- HE UMEIOT JIOCTATOYHBIX 3HAHHUH JJIS1 HAITMCAHUS OCHOBHOT'O XUMHYECKOTO MTPOIIECCa;

- HE YMEIOT 0€301IM00YHO OCYIIECTBIATh MATEMAaTHUECKIE BEIYHCIICHYS;

- HC 3HAIOT IMIPUHIHUIIOB paCcyCTOB 10 XUMUYCCKOMY YPaBHCHMUIO.

3aganue Ne C4, C5

Ha BbInosHEHHE 3TOro 3ajaHus OKa3bIBAET BIUSHUE CHOPMUPOBAHHOCTD CIIEIYIOLIMX METAIIPEIMETHBIX YMEHUN:

- Je7aTh BBIBOJBI C MCMOJIb30BAHUEM JECTYKTUBHBIX W MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aK/IIOUEHUN MO aHAJIOTUH, (GOPMYIUPOBATH
TUIIOTE3bI O B3aUMOCBS3SIX;

- CaMOCTOSITEIbHO BbIOMpaTh croco0 pemeHus ydeOHOH 3aaauu (CpaBHHMBATh HECKOJIBKO BAapHMaHTOB pEILIEHUs, BBIOMpATh Hambojee
HNOAXOJALINN ¢ YYETOM CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB);

- CaMOCTOATENIHO (HhOpMYIHpOBaTh 00OOIIEHUS! U BBIBOABI 10 pe3yabTaTaM MPOBEAEHHOIO HAOJIIOICHHS], OIbITA, UCCIIEIOBAHUS, BIaIETh
MHCTPYMEHTAMHU OIIEHKH JIOCTOBEPHOCTHU MOJyYEHHBIX BBIBOJOB U 0000ILIEHUH;

- IPOrHO3UPOBATh BO3MOXKHOE JlajibHEeHIIee pa3BUTHE MPOIIECCOB, COOBITHI U MX MOCIEICTBUS B aHAJOTHYHbBIX WJIM CXOJHBIX CUTYaIUsX,
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCJIOBHUSAX U KOHTEKCTAX,

- CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY IpelcTaBleHUs] HHPOPMALMU U WIUTIOCTPUPOBAThH pelllaeMble 3a7aud HECI0KHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALMSIMY;

- pa3jin4aTb, Ha3bIBATh U YIIPABJIATH COOCTBEHHBIMHA OMOIHAMHU U ODMOLIUAMHU APYTHUX;
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- BBISIBIISITH M AaHATTU3UPOBATH MIPUYMHBI SMOIIHIA; PETYIUPOBATH CITOCOO BBIPAKECHUS SMOIIHIA.

Oto 3ananue B 2025 npeacraBieHo B HOBOM BapuaHte. [1o comepxanuto 3aaHus, XMMUYECKOTO SKCIIEPUMEHTA, ITPaBUIaM IMPAKTUYECKOTO
€ro BBIMOJHEHUS HM3MEHEHWM MpPakTUYECKH HET, HO MO crnoco0y odopMieHHs pe3yibTara WICHTH(PHUKAUU BEIIECTB, CHOCO0Y 3amucu
MOJTBEPKIAIOIINX YPaBHEHUH XUMUYECKUX PEaKIMii 3aJJaHie CTaJ0 OYeHb OOBEMHBIM U HACBIIICHHBIM. THUITOBBIE OMIMOKHU, KOTOPBIE 00ydJaronmecs
JIOITyCKaJIM IIPY BBIITOJIHEHUU 3TOTO 3a/1aHUs CIEAYIOIINE:

-JIONYCKAIOT OLIMOKM B 3alUCHU MOJEKYJISPHOIO, MOJHOIO M COKPAIIeHHOTO YPaBHEHHMM peaklHH (3amuch 3apsia MOHA, PAaCCTaHOBKA
K03 (UIIMEHTOB, COKPAIIEHHOE YPaBHEHUE — HECOKPAIIEHHOE);

- HEBEPHO BHIOMPAIOT PEAKTUB ISl MACHTH(HUKAIINY BEIIECTBA B CKIISTHKE (HE 3HAIOT KAUECTBEHHBIC PEAKIINN);

- HEBEPHOE ONMCAaHUE IPU3HAKOB XUMHYECKUX PEAKIIUil;

- HCBCPHOC O(bOpMJ'ICHI/IC UTOTrOBOM Ta6J'II/II_[LI IIpH IIPAaBUJIBHO ITPOBCACHHOM SKCIICPUMCHTC.

3.1.4. BbiB0oABI 00 HTOraX aHAJIU3A BbINOJTHEHUS 3aaHUi, TPyNN 3aaHUi

o Ilepeuenv snemenmos cooepoicanus / ymMeHull, HABLIKOB, U008 NO3ZHABAMENbHOU O0esIMeIbHOCMU, 0CB0EHUEe KOMOPbIX 8CeMU WKOIbHUKAMU
PEeGUOHA 8 YENOM MONCHO CHUMAMb OOCHAMOYHBIM:
1. Yucteie BemecTBa u cMecu. CriocoObl pa3ieneHus cMecei

2. Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J1EMEHTOB. CTeNeHb OKUCIICHUS

3. Ilepuoanueckuii 3akoH. [leproanueckas cuctema xumudeckux ieMentoB .M. Menneneea. [1epros! u rpymnmnbl. @u3nyeckuil CMbICT
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JJIIEMEHTA

4. Knaccudukanus XUMHUECKUX pEaKIHMi MO Pa3IUYHBIM MPH3HAKaM: IO YHCIY W COCTaBY YYacTBYIOIIMX B PEaKLMU BEIIECTB, IO
TeII0BOMY 3¢ (eKTy, 0 U3MEHEHUIO CTEeTeHEeH OKUCIEHUS XUMUUECKUX IEMEHTOB

5. Peakmuu nonHoro ooMeHa. Y cioBus MpOTEKaHUS peaklMii HOHHOTO 0OMEeHa, MOJHbIE U COKpAIIEHHbIE HOHHBIE YPABHEHHUS PEaKIIil

@) HepeueHb /1eMEeHmo6 COOQprCCZHu}Z / yMeHuﬁ, HABbIKOE, 6U008 NO3HABAMENbHOU ()eﬂmeﬂbﬁocmu, 0CB0€HUE KOmopbvlx 6CeMu WKOJIbHUKAMU
PECUOHA 68 YEIOM, d MAKIHCE WUKOTIbHUKAMU C PA3HbIM YPOBHEM NO020MOBKU HElb35 CHUMamb OOCMAMOYHbIM.
1. ®usndeckue U XUMUYECKHE SABICHNUSA. XUMHYCCKas peaKknug u eé IIpU3HAKH. 3akoH COXpaHCHUA MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA.
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2. du3nyecKkrue U XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETANIOB: BOJIOPO/IA, XJI0pa, KUCIOpoaa, Cephl, a30Ta, ocdopa, yriaepona,
KpEMHHUS.

3. Dusnueckue M XUMHUECKHE CBOMCTBA IPOCTBIX BELIECTB-METAJIOB: HATpUs, Kalus, MarHus M KaJblLys, aJOMHHHA, KeJe3a.
DNEKTPOXUMHUUECKUN psijl HAIIPSHKEHUH METaJIOB

4. OKHMCIINTENbHO-BOCCTAHOBUTEINIbHBIE peakluu. OKUCIUTEIN U BOCCTAaHOBUTENHU. [Iporiecchl OKUCIEHNs U BOCCTAaHOBJIEHUSI.
DJEeKTPOHHBIN OaaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKLIUU.

5. Teopus snexkTpoauTHyeckol aucconuannu. KaTHOHBI, aHUOHBL. DJIEKTPOIUTHL M HEIEKTPOIUThl. CUIIbHBIE U CJIa0ble JIEKTPOIMUTHI.
CreneHp AucconMalyH.

6. BemectBa 1 MaTepuaisl B IOBCEAHEBHON )KU3HU YesloBeKa. be3onacHoe ncnob30BaHue BEIECTB U XUMUYECKUX PEAKIUIL B J1abopaTOpuu
u ObITy. [lepBas moMoIIb IPU XUMHUYECKUX 0KOTaxX U OTPABJICHUSX.

7. XUMHUYECKOe 3arpsi3HEHHE OKpY)Karolled cpeabl (KUCIOTHBIE NOXKAM, 3arpsA3HEHUE IIOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro
npenorpauieHus. IlpenensHas nomyctumasi koHueHtpanus BemectB (IIJIK). Ponp xumuuM B pemieHMHM 3KOJOTMYECKHX MpoOsieM. YcuileHue
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIOs

8. Pacuetsl o hopmynamMm XMMHUUYECKUX COEAMHEHHM

9. Pacuets! MOJIsIpHO# Macchl, 00beMa, JOJH.

0 Bb16000b1 0 6eposimHbIX npuvuUHax 3ampyOHeHuti U MUNUYHbIX OuUboK odyuarowuxca cyobvekma Poccuiickoii @edepayuu

BHOBB, KaK U B MpeablIylIIMX OTYETaX, OTMEYAEM, YTO OJHOM M3 OCHOBHBIX NMPOOJIEM I y4yalllUXCsl Ha SK3aMEHEe MO XUMHHM SIBIISETCS
pellIeHre pacueTHOH 3a7aul B YaCcTH C Pa3BEpHYTHIM OTBETOM. BO3MOXKHO, MPUUYMHOM SIBIII€TCS TO, YTO 3TO KOMILJIEKCHOE 33/1aHue, Tpedyrolee OT
yyauierocsi 3HaHuil He TOJbKO XUMHUH, HO MaTeMaTHKu U (pusnku. @opMupoBaHHE HABBIKOB 110 BCEM €€ COCTABJISIONIMM SBIISETCS MPEIMETOM
METOINYECKON pabOThI C YUUTEISIMH, TEMON CEMUHAPOB C SKCIIEPTAMHU, 3aHATUH CO MIKOJbHUKaMU. HU3KuM MPOLIEHT BHIOJHEHUS pacueTHOM 3a71auu
JIEMOHCTPHUPYIOT BCE KaTeropuu ydamuxcs. s pemeHus 3Toil mpodaemMbl He00X0AUMO MPOBOANUTE C YUUTENISIMU CEMHUHAPBI, BCTPEUH, JICKIUH IO
[1K ¢ paccMoTpeHHEeM aJIrOPUTMOB PAaCcUeTOB MPH PA3TUUHBIX (OPMYIHPOBKAX BOMpPOCa 3a]auu (pacdyeT Macchl MM 00beMa MPOAYKTOB, HCXOAHBIX

BEIIIECTB B BUJIC TBEP/IbIX BEIIECTB, PACTBOPOB, TA30B HT.]I.)
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Ocoboro BHHUMaHuUs TpeOyeT MOATrOTOBKA K BhIMoMHEHMIO 3aganus C4, C5. 3ananue oueHb 00bEMHOE B TEOPETHUECKON M MPAKTHUYECKUX

qacTiaxX. Cne/:[yeT COCPCAOTOUUTHECA HA OCBOCHHUU (bOpMBI MMPEACTABJICHHUS PCIICHUA 5TOI'0 3alaHUA.

O Bb1800bl 06 usmenenuu yCnewHoCmu GbINOIHeHUs 3a0AHULl PA3HLIX Jlem no 00HoU meme | npogepsemomy ymeHuio, 8udy 0essmeabHOCmu (eciu 3mo
603MOJICHO COelamb)

N3meHeHnre ycnentHoCcTH BBIMIOTHEHUS 3aaHusl HaOMoqaeTcsl B pe3yibrarax 1o 3aganuto C4, C5, koropoe B 2025 mpencTaBieHO B HOBOM
Bapuanre. J[MHaMuKa oTpuiaTeNibHas (CHUKEHUE MPOLIEHTA BRINMOIHEHU Tpubian3uTesibHo 20%). ITo 3a1anue TpedoBaio YeTKOW U COrIacOBaHHOM
MOJTrOTOBKH, obecnieueHus u nposeaenus Ha [1119, 3HaunTensHON paboThl o oopMIICHHIO 3a1aHus. 3a MPOLIEANIHA YIeOHBIN T0J] yJaluecs: He
CMOTIJIM YCBOUTH NpaBUIIa IPEICTaBICHUS PE3YIbTATOB XUMUYECKOTO IKCIIEPUMEHTA. DTO 3a/laHNe 0Ka3aJI0Ch HEIPOCTBIM U J1JIsl SKCIIEPTOB, KOTOPHIE
CTOJIKHYJIUCh CO CIy4asiMd HEOJHO3HAYHOCTHU B OLEHUBAHUHU TOTO WJIM WHOTO AJIEMEHTa B 3TOM KOMIUIEKCHOM 3aJaHuu. HekoTopble BapHaHTHI
«OHHO0K», KOTOPBIE MOTYT JOMYCKATh Y4al[uecs, ObUIH SKCIIEPTaMU MPEeAyTralaHbl, PACCMOTPEHBI HA CEMHHApaX, 00CYKICHBI MOIX0/IbI OLlCHUBAHUS
TPYIOHBIX ciaydaeB. OMHAKO peabHBIA 3K3aMEH BHEC 3HAUYHUTEIHLHOE pa3HOOOpa3ue B «0a3y ommMO0OK», KOTOphIe HEOOXOAMMO OyIeT paccMaTpruBaTh

Ha CEMHHApax U C YUUTCIISIMU, U C YHaAIlTUMHUCA.

o Ilpouue 66160001

O4eBHIHO, YTO MEPONPUATHS MO MPUBJICYEHHUIO IIKOJIBHUKOB K XMMHHM HMMEIHU TOJOXHUTEIbHBIM Pe3yabTaT U Mbl MOKEM OTMETUTh
YBEJIMYEHUE KOJIMUECTBA YUaCTHUKOB 3K3aMeHa 1o xuMun. OaHako pe3ynbrarsl mposeaeHus OI'D no xumun B 2025 r 1eMOHCTPUPYIOT 3a OCIIE THUE
TPH I0J1a HECKOJIBKO TPEBOXKHBIX IPU3HAKOB:

- CHIKEHHUE Ka4€CTBEHHOM YCIIEBAEMOCTH;

- CHWKEHHUE YPOBHS 00Y4EHHOCTH;

- POCT KOJIMYECTBA HEYOBJIETBOPUTEIHHBIX OL[EHOK.

B cBs13u ¢ 3TUM, HEOOX0IMMO PACIIUPUTH Psil UCTIONB3YEMBIX (hOPM MOATOTOBKH K 3k3aMeHy. Hanpumep, ucrnonbp30BaTh Takue NPHUEMBbI KakK,
COCTaBJIEHUE OTOPHBIX KOHCIEKTOB U CXEM, JUISl OIPOCOB YUYAIIUXCS UCIOIb30BATh TaOINYHbIE ()OPMBI C HE3ATIOIHEHHBIMU stueiikamu u Jip. OiHako,
[JIaBHBIM HAIpPaBJICHUEM JOJDKHO OBbITh HaIlpaBlIEHUE MOBCEMECTHOTO «BHEIPEHHS» XUMHUYECKOTO SKCIIEpUMEHTa B oOyueHue xumuu. B nenom

AKTHUBHEC HMCIIOJIB30BATh I/IH(l)OpMaHI/IOHHI)Ie PECYPCHI IO YBEIUMYCHUTIO ayAUTOPHUH HA o6yqa}01m/1x CEMUHapax IJIsd y‘-II/ITeJ'IeI‘/'I " IIKOJIBHHUKOB.
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PA3JIEJ 4. PEKOMEHJIALIMHY VIS CHCTEMbBI OBPA3OBAHUS CYBBEKTA POCCUIICKOW ®EJIEPALIMHT
10 COBEPIIEHCTBOBAHMIO OPTAHU3ALIMM U METOJIUKH NPEMOIABAHUS
YYEBHOT'O ITPEJMETA

Pexomenoayuu ons cucmemvr obpazosanus cyovekma Poccutickoi ®@edepayuu (Oanee — pexkomenoayuu) coCmMagisiomcsi HaA OCHOBE
npogedeHH020 ananusa evinoanenus saoanu KUM u evisenennbix munuynslx 3ampyoHenutl u oumubox (cm. Pazoen 3).

Pexomenoayuu 0ondicHbl HOCUMb RPAKMUYECKUIL XAPAKMEDP U 0A8AMb 603MONCHOCHb UX UCHONb306AHUA 6 pabome 06PA3068aAMeENbHbIX
opeanuzayuil, yuumeneil 8 YeAX CO8epUIeHCMBosanus obpazosamenvHozco npoyecca. Credyem uzbecamv QOPMATbHLIX U Hepeanu3yembvlx
pexomeHOayuil.

Ilpu cocmasnenuu pexomenoayuti yeiecooodpasno ucnoavzosams madauyy 3 Koouguxamopa OI'D no yuebnomy npedomemy, cooeprucauyro
VKA3aHue K1accos, 8 KOMOpbIX U3Y4aemcs nposepsemvlil YueOHbll Mamepuai. Dmo no3eonum copmyiuposams adpecHvle peKoMeHoayuu Ois
yuumeneu no peaiusayuu 00pazo08amenbHol NPOSPAMMbL Y4eOHO20 NPeoMema 8 KOHKPEMHbIX KAACCAX OCHOBHOU UKOIbL.

OcHognble mpebosanus:
—  PEeKOMeHOauuu O00JINHCHbL COOePHCAmb ONUCAHUE KOHKPEMHbIX MEemOOUK / MexXHOo102uil / npuemos 00y4eHus, opeanusayuu
PA3IUYHBIX 9MAN08 00PA308aMENbHO20 npoyecca 0Jisl Kaxcoou pynnsl yuacmuukos Ol D ¢ pazHvim yposHeMm no020mo6KuU,
—  peKoMeHOayuu QOIAHCHbL OblMb HANPABIeHbl HA TUKEUOAYUIO / NPedomEpaueHuUe BbI8IEHHbIX 0eQUYUMOE 8 NOO20MOBKe 00VUAIOWUXCH,
—  peKoMeHOayuu O0HCHbL KACAMbCsL KAK NPeOMEMHbIX, MaK U MemanpeoMemublx acneknog no020moeKu 00y4arouuxcsi.

4.1. PekoMeHIaLIMU 10 COBEPIIEHCTBOBAHUIO MPENOIaBaAHUs Y4eOHOI0 MPeMeTa BCceM 00yUYaruumMcst
o  Yuumenam

CaMbIM TPEBOXKHBIM MTPU3HAKOM OCTAETCS] HU3KUU MOKa3aTe b BBHITIOJIHEHHS PACUETHOM 3a/1a4d B YaCTH 3aJIaHUM C Pa3BEPHYTHIM OTBETOM,
KOTOPBIN Ha IPOTSKEHUH TPEX aHATU3UPYEMBIX JIET HEM3MEHHO CHUKaeTcs. [ [oBbIllIeHHOE BHUMaHUE KOMUCCHH K TOMY 33IaHUIO MIOKA HE IPUHOCUT
YIOBJIETBOPUTENBHBIX Pe3ylIbTaTOB. BO3MOXKHO, K paCCMOTPEHUIO allTOPUTMAa BBIMIOJIHEHHS 3TOTO 3aJaHUsl HEOOX0IMMO BO3Bpaliarhes B 9 kiacce
MOCTOSTHHO, B T€UEHUE y4eOHOTO TO/1a, Il YCTOWYHUBOTO (POPMUPOBAHHUS HaBbIKA PACUETOB.

B cBs3u ¢ HEAOCTaTOYHO YAOBIECTBOPUTEIBHBIMH PE3YIbTAaTAMHU BBIMOJHEHUS 3aJaHMs, CBSI3aHHOTO C TPOBEICHHEM XHWMHUYECKOTO
HKCIIEPUMEHTA, OCTAIOTCS aKTyaJIbHbIMU BOMPOCHI MOJTOTOBKH M OPraHU3allMi PealbHOT0 XMMUYECKOI0 SKCIEPUMEHTA: KAaueCTBEHHBIE PEaKIIUU,
MPOBEJICHUE pPEaKlUil ¢ UCTOIb30BAHUEM PA3IUYHBIX HHIUKATOPOB, MOCIEIOBATENILHOCTh J100AaBIEHUS PEAKTHBOB JIPYT K APYry, oOecreueHue

HM30BITKA OOHOTO pCaKTHBa IO OTHOLICHHUIO K APYTroOMYy, CII0COOBI IMIPUT'OTOBJICHUS PCAKTHBOB SallaHHOﬁ KOHICHTpAIHH. OcTaercs CI0XHBIM B
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YCBOCHHUH BOIIPOC 0003HaYEHNS CTEIIEHN OKUCIICHHUS OJICMCHTA, 3apsaa MOoHa, OCOGCHHO, CCJIU 3JICMCHT UMCECT IMPOMCIKYTOUHYIO CTCIICHDb OKHUCJICHU .
Crenyer yaenuTh BHUMaHHE IPU MOJArOTOBKE K IK3aMEHY MPAKTHYECKOMY NMPUMEHEHHIO MOHSATHUN CHIIbHBIC W CIa0ble DJICKTPOJHUTHI, PEaKIHU
MOHHOTO 0OMEHa, XMMHYECKUM CBOIICTBAM BELIECTB U B3aUMOCBSI3U PA3JIMYHBIX KIIACCOB COCANHCHUIA.

prnna 33I[aHPII>i Ha 3HaHHE XHMHYECKHX CBOMCTB HCOPTaHUYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB W B3aUMOCBA3HM MCKIAY HUMU
IperoiaraeT OCBOGHHE OOJBIIOro KoiuyecTBa HMH(popManuu. Bo3MOXXHO, KOHTPOJb YCBOCHHS OOJBIIOT0 O00beMa HEO0OXOAMMO BecTH 0e3

UCIIOJIb30BAHUS PA3IUYHBIX (POPM KOHTPOJIS, @ OTPAaHUUUTCA TOM (HOPMOM, KOTOPAst UCIIOJIb3YETCS Ha SK3aMeHe («pEIICHHUE LEMOUEK»).

o UIIK/HPO, unvim opeanHu3ayusm, peaiusyroumum npocpammvl NPOGecCUoOHaIbHO20 paA3GUmus yuumeretl
[{enecooOpa3Ho MPOAOIKUATE pabOTy MO OpPraHU3alMK OYHBIX M On-line CEMHUHAPOB C YYHUTEISAMHU W YYalITUMHUCS 00JaCTH O METOIHKE

00y4YeHHUs U U3y4eHUs] KOHKPETHBIX Pa3/IesioB U TeM y4eOHOro MaTepuasa 1o XUMHH.

e Ha 6a3e PO Ky306acca mpoBecTr TeMaTHIECKOE COBEIIAHME [Tl yuuTeleld Xumun 1mo teme «OI'D-2025 mo XxuMuu: aHanms, pe3yyibTaThl,
MEPCIIEKTUBBD» C YUaCTUEM MPEACEaTeNs U YWICHOB MPEIMETHON KOMUCCHH.

e PekoMeHa0BaTh K PACCMOTPEHUIO U 00CYKJICHUIO HA METOINYECKHX O0BEAMHEHUAX YUUTENeH XUMUU TpeOOBaHMsI K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB OCHOBHOM IIIKOJIBI; CTPYKTYPY, COJIEpKAHUE U KPUTEPUH OLEHUBAHUS 3aJaHUl C pa3BEPHYTHIM oTBeTOM JAeMoBepcuun KM OI'D u
I'BD 2026 1.

e Pexomenayercs NMpoBeACHUE MYHULIMNAIBHBIX MOHHUTOPHHIOB MO IMPOBEPKE TOTOBHOCTH ywammxcs k OI'D u I'BD ¢ pganpHeimmm

00s13aTeNbHBIM aHAJIU30M IOJIYYE€HHBIX PE3YJIbTaTOB.

4.2. PexkomeHaanmuu 1o opranuzanuu auddepeHIIUPOBAHHOIO O00y4YeHHUs] IIKOJbHUKOB ¢ Pa3HbIMH YPOBHSIMHU
NMpeJIMeTHON MOATr0TOBKH

B pexomenoayusx no opeanusayuu oughgepenyuposannoco oOyueHus WKOJIbHUKO8 OOJHCHbI OblMb GKIIOYEHbl NPEOSIONCEHUS, OMHOCAUUECS
K Kadxcoou uz epynn yuacmuuxkos Ol O ¢ pasHvlm yposHem n0O20MOGKU.

o Yuumenam
Her uzmenenuit Ha mepBbIX dTamax padoThl ¢ Kaxa0# rpymnmoil. [loAroToBKy K sK3aMeHy lenecoo0pa3Ho HAYMHATH C TUATHOCTHKU YPOBHS

3HAHUI 06yqa10u1nxc;1. Ha ocHoBanum PE3YIbTATOB AUATHOCTUYCCKUX pa60T COCTaBUTh C KaXXIbIM 06y‘-IaIOH_II/IMC$I I/IH,Z[I/IBI/I,Z[yaJ'IBHHﬁ I1J1aH
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MOJTOTOBKH, B KOTOPBIN CIIeIyeT BHECTU IpaduK, OTpaXkKaroIIUK MOPSIIOK MPOX0XKIACHHUS TEM U PE3YNIbTaThl YCBOCHUS M3yYEHHOTO MaTepualia, B TOM
Yycie M BBIOJHEHMS 3aJaHUM, NPH 3TOM CIEAyeT Y4eCTb TeMIIbl YCBOEHMsI 0a30BBIX NOHATHM, MX NPUMEHEHHE K XUMHMUYECKUM IMPOLIECCaM.
OueBUIHO, YTO PA3JIMYHBIM 10 YPOBHIO MOATOTOBKHU IIKOJIBHUKAM HEOOXOJMMO CTaBUTh MOCHIIBHBIE 337a4, KOTOPbIE OHU JIOJIKHbBI BBIIIOJHUTB.
Opna rpymnmna cocpeioTOUNTCS HA YCBOGHUU MOHATUH (HapUMep, CTENIEHb OKUCIIEHUS ), BTOpasl — Ha pa3jIMuny OHATUHN CTENEHb OKUCIEHUS U 3apsij
MOHA, TPEThs - HA U3MEHEHUHU ITUX MOHATHNA B XOJi¢ XUMHUECKOTO IMpeBpalieHus. PannoHaabHO (GUKCUPOBATh TOCTHIKEHUS KaXIOTO YYEHUKA C
IOMOIILBIO TMarHOCTUYECKON KapThl WM JIUCTa KOHTpousid. [Ipu mpoekTHpoBaHMM M OpraHu3alnuu npouecca aupdepeHIupoBaHHON MOArOTOBKU
oOyuatomuxcst kK OI'D mo xumuu cienyer yAeauTb BHUMaHHME TPYNIOBOM ¢Gopme oOydyeHMs, KOTOpas 0OecHeunBaeT ydyeT WHAWBHUYaJbHBIX
CIIOCOOHOCTEH, OpraHM3yeT KOJUICKTHBHYIO pabOTy HaJ YPOBHEM BIIAJICHUS MPEAMETOM (HHU3KHWH, CPEIHHI, XOpPOIIMA M BBICOKUU YpPOBEHB
HOJArOTOBKHM). J{J1s1 ydaluxcsi ¢ HU3KUM YPOBHEM IMOATOTOBKH PEKOMEHIYETCS:

- COCTaBJICHME IOJPOOHOro IUIaHa MOJATOTOBKM K 3K3aMeHy, MpeaycMaTpHBarollee MOBTOpeHHE 0a30BOro Marepuaia Kypca XUMHUHU C
MOCIJIEAYIOIUM CUCTEMAaTHYECKUM U3yUYE€HUEM HOBOI'O MaTepUaa;

- MCIIOJIb30BaHME MPU OTPabOTKE MaTepHana yIuTeiaeM pa3HooOpa3HbIe 3a1aHusl 10 (popMe U 1O YPOBHIO CIOKHOCTH C MPEIBSIBICHUEM K
ydamuMcs TpeboBaHui TOpOoOHOM (hUKcaK 1 0OBSICHEHHS TPOMEKYTOYHBIX ACUCTBUH B MIPEIaraéMOM PELICHHH.

Hanpumep, BbIlOJHEHHE 33aJaHUH Ha pacyeT CTENEHM OKUCIIECHHUS 3JIEMEHTOB B BEIIECTBE M 3ay4MBAaHUE CIIOCO0a €€ MpPECTABICHMS.
BelnonHenne 3ajaHui Ha 3allUChb MOHOB, UX HA3BaHMUs, pacyeT 3apsana. Bo3MOXKHO NpeACTaBICHUE HECKOJIBKUX OCHOBHBIX TEM B BUJIE OMOPHBIX
KOHCIIEKTOB M pEKOMEHI0BaTh y4YallUMCs I10JIb30BaThCsl MU MPH BBIMOJIHEHUN KOHTPOJIBHBIX paboT. YyaluMcs co CpeIHUM YPOBHEM MOJATOTOBKU
PEKOMEHIYEeTCS:

- Ipeularath 3aJaHus, HAIlPaBJICHHbIE HA OTPAOOTKY M MPUMEHEHHE 3HAHUH M yMEHUH B OOHOBJIEHHOW CUTyallUH, a TakXe 3aJaHMs,
npeaycMaTpuBaroiye padboTy ¢ HHpopMalueil, npeacraBieHHoN B HeBepOabHOM (opMme: cxeMa, TabJuIa, pUCYHOK U JIp. C TIOCIEAYIOIIMM OTBETOM
Ha BOIIPOCHI K HEW;

- Ipe/Iarath 3aJaHusi, o0ecreynBaroLie NPUBEICHIE B CUCTEMY MOHITHIHOIO anmnapaTta Kypca XUMUHU U pa3BUTHE 00LIEyYEOHBIX YMEHUH
Y HaBBIKOB: YCTAHABJIMBATh NPUYMHHO-CJIEJICTBEHHBIE CBSA3H MEXAY OTICIbHBIMU JIEMEHTAMHU COJIEPKAHUs, B 0COOEHHOCTH B3aUMOCBSI3M COCTaBa,
CTPOEHUS U CBOMCTB BellecTB. HanmpuMep, BhINOIIHEHUE 3a/1aHUI Ha YCBOCHHE CXEMBI 3JIEKTPOHHOTro GanaHca. s yyamuxcs ¢ XOpOIIUM yPOBHEM

MMOATOTOBKHU PEKOMCHAYCTCA:
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- IPOBOJUTH OTPAOOTKY PELICHUI 3a/1a4, BBIXOAIIUX 32 paMKH (opMaToB U Mozene, Bcrpeuatonuxcs B KUM OI'D, yto criocobcTByeT
(OpMHPOBAHHNIO HABBIKOB pa3pabOTKK aIrOPUTMOB PELIECHUS B CIydae HECTaHIAPTHBIX 3aJaHUM;

- aKIIEHTUPOBAaTh BHUMAHHUE y4YallMXCs Ha HEOOXOAMMOCTH (hOpPMUPOBAHMS HABBIKOB paclpe/ielieHus BPEMEHU B IPOLIECCE BBITOJHEHUS
AK3aMEHAlMOHHOMN paboTel. Hampumep, MOXKHO PEKOMEHIOBATh YYAIIMMCS CAMUM CO3/1aTh OMOPHBIM KOHCIEKT MO TeMe. YUalluMCS C BBICOKUM
YPOBHEM IOJAIOTOBKHU:

- cellyeT yaeInTh BHUMaHue HEOOXOIMMOCTH TLIATEIbHOIO aHaJIM3a YCJIOBUS 3a1aHUs M BBIOOPA MOCIIE10BATEIbHOCTH JEHCTBUI IIPU €ro
pelLIeHun;

- oTpaboTath oopmieHHE pa3BEPHYTOrO OTBETA,

- mopaboTaTh HaJl OCO3HAHUEM HEOOXOUMOCTH YKa3aHHsI Pa3MEPHOCTH HCIIOIb3YEMbIX B IPOLIECCE PEIICHHs (PU3MUECKIX BEINYHH,

- COCPEOTOUYNUTHCS HaJ OTCIIEKUBAHUEM JIOTUKH PaCcCYXICHUN

- COOTHECTH IJIaBHBIM (OCHOBHOI1) BOIIPOC 3a7jauyl ¢ OJIYYEHHBIM OTBETOM.

OTOoil rpynne MOXHO PEKOMEH10BaTh Yallle IPUMEHATh PELIEHHE OJHOM 331a4l HECKOJBKHMHU CIIOCOOaMHU.

o Aomunucmpayusim oopaz08amenbHuIX OPeaHU3AYULL
OcTaercs akTyaJbHBIM 00ECTICUeHNE TTOBBIICHHS KBATH(PUKAIIUN YIUTEIICH TI0 JTMKBUIAIINH HMEIOIIUXCS MPOPECCHOHATBHBIX 3aTPyTHEHUH

C HCIOJb30BAaHUEM pPa3INYHbIX (OPM, TaKUX KaK OYHBIE U JHUCTAHIMOHHBIE KYpChl MOBBIIMICHUS KBAIU(DUKAINK, «TOPU30HTAIBHOE OO0yUYEHHEY,
BEeOMHApHI U CEMMHApbI, MacTep-Kiacchl U ap. CienyeT BbIcka3aTh OnarogapHocTh K aqmMuHucTpanusm OO 3a peann3oBaHHyro B 2025 T. MpaKTUKY
ydeTa 3aHATOCTH YYUTEJIEH XUMUHU B KAUECTBE IKCIEPTOB U 110 BO3MOKHOCTH HE IPUBJIEKATh MX K OPraHU3alliy IPOBEIEHMSI DK3aMEHOB 110 APYTUM
npeaMeTaM BO BpeMs paboThl MPEAMETHONM KOMHUCCHM MO XMMHM, TaK Kak MOArOoTOBKa 3kcrnepToB OI'D Mo XMMHMM — CIIOKHBIM, TPYIOEMKHIA,

MHOT'OCTaJUHHBINA MPOLIECC, KOTOPOMY Ha MPOTSHKEHUH JUIUTEIbHOro BpeMeHH yuutens, PLIOU yaensatoT oueHb 00JbI110€ BHUMAHHE.

o UIIK / UPO, unvim opeanuzayusim, pearusyouum npocpammvl npoheccUoHaIbH020 pa3eumus yiumeneti
MoXHO PEKOMEHJIOBAaTh OCYIIECTBISATH IOBBIIIEHNE KBATM(PUKAIMK TE€IarorHYecKuX pabOTHHUKOB MO BompocaM auddepeHmmanim

00y4eHus, WX BOIPOCaM MOATOTOBKHU YJalllUXCsl OCHOBHOM IIKOJIBI C Pa3HbIM YPOBHEM MOATOTOBKH K UTOTOBOM aTTECTALlMU B PA3JIMYHBIX OYHBIX U
3204HBIX (popMax.
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* [IpoBeneHre ceMUHAPOB: 3HAKOMCTBO C OIBITOM PaOOThI yUYUTEINEH, yaanuecss KOTOPhIX JEMOHCTPUPYIOT CTAOUIBLHO BEICOKHE PE3YyIbTaTh
OI'D o xumMun

* M3pickuBaTh M TMpeaJiaraTh TeAaroraM BapUaHTHl MOBBINIEHUS KBATH(UKAIIMU: KYPChl, aBTOPCKHE CEMHHAPbl/BEOWHAPHI, CTAXKUPOBKH,
caMmoo0pa3oBaHKe, UHIUBUIYyaTbHBIC 00pa30BaTEIbHBIC MAPIIPYTHI U JIP.

Bo3morkHbBIe HanpaBICHUS MOBBIIMICHHS KBATM(DHUKAIIMN YIUTETIEH XUMUU:

- METOJIMKA PEIICHUS 3a/1a4 MOBBIIIEHHOMN CIOXHOCTH;

- CHCTEMa MOATOTOBKHU 00yUYaIONINXCcs K HE3aBUCHMBIM OLIEHOYHBIM mporenypam, [ A

- Pa3BUTHE YUTATEIIBCKON M €CTECTBCHHOHAYYHOW IPaMOTHOCTH YYAIIUXCS HA YPOKAX XHUMUU;
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COCTABUTEJIN OTYETA

Cneuuaﬂucmbz, npuesjeKaembp,

1o y4eOHOMY TPEIMETY:

1e Kk ananuzy pezyromamos OI'D no yuebnomy npeomemy

Damunus, ums,

Mecmo pabomul, dondcHOCmb, YueHas CmeneHb, YueHoe 36aHue, NPUHAONIeHCHOCMb CReyuaiucma (K pecuoHaIbHbiM
opeaHu3ayuaAM pazeumusi 00pa308aHuUs, K PESUOHATbHBLIM OP2aHUAYUAM NOBbIUUEHU KEANUDUKayuu pabomHukos

omuecmeo g
obpaszosanus, k pecuonanvroil 11K no yueonomy npeomemy, np.)

byneaxosa OI'bOY BO «Kemepogckuti 20cy0apCmeeHHblll YHUBEPCUMENY, UHCMUMYm @YHOAMEHMAIbHbIX HAYK, O0YeHm

Onvea Kagheopvl hyHOamMeHmanvHoOU U NPUKIAOHOU XUMUU, KAHOUOAM Nedacocudeckux Hayk, OoyeHm, npeocedameib

Huxonaesna pecuonanvrou npeomemuou komuccuu I'MA-9 no xumuu

Cneuuaﬂucmbz, npuejekaembp,

1€ K N0020MOBKe MemoOUUeCKUx pekomenoayuil Ha ocnoge pesyrbmamos OI'D no yuebnomy npeomemy

Damunus, ums,

Mecmo pabomul, 0ondcnocms, yueHas cmeneHs, yYueHoe 36anue, NPUHAONIeHCHOCb CReYUaIucma (K pecuoHaIbHbIM
opzanuzayuam pazeumusi 00pa306aHus, K PeSUOHATbHLIM OP2AHUAYUAM NOGbIUEHU KEanuuKkayuu pabomHukoe

omuecmeo g

obpazosanus, Kk pecuonanvuol 11K no yuebnomy npeomemy, np.)
byneaxosa DI'BOY BO «Kemeposckuii 20cy0apcmeentblil YHUGepcumemy, UHCMumym @yHOAMeHMAIbHbIX HAYK, OOYeHm
Onvea Kageopvl yHOAMEHMANbHOU U NPUKIAOHOU XUMUU, KAHOUOAM Nedda202UyecKux HAyK, Ooyenm, npeoceoameib
Huxkonaesna pecuoHanvrol npeomemuou komuccuu I MA-9 no xumuu

Omeemcmeennblil cneyuanucm 6 cyovekme Poccuiickou @edepayuu no sonpocam opeanuzayuu npogedenus anaiusa pezyiomamos OI'D no

YueOHbiM npeoMemam

Damunus, ums,
omyecmeo

Mecmo pabomul, 0ondxcHOCMb, YUeHas: cmeneHsb, yieHoe 36aHue

Hlumosa
Onvea
Anexcanoposna

I'KY «Ky3bacckuu yenmp Monumopunea kaiecmea oopazosanusy, OUpeKmop
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