I'JIABA 2.

Metoan4yecknii aHaau3 pe3yabraToB EI'D

1O XM

PA3JIEJI 1. XAPAKTEPUCTUKA YYACTHHKOB EI'D
11O YYEBHOMY IIPEJIMETY

1.1. KonmnuectBo yuactHukoB EI'D no yueoHomy npeamery (3a 3 roga)

Tabnuya 2-1
2024 1. 2025 1. 2026 r.
% OT 00111eTO Yncia % oT 001IeT0 Yncia % oT 001Iero ynciia
yel. yell. yel.
YYaCTHHKOB YYaCTHHKOB YYaCTHHKOB
1313 14,23 1355 14,37 1534 15,59
1.2. IIlpoueHTHOE COOTHOLLICEHHE IOHOIECH U AeBYylIeK, yuacTBywmux B EI'J (3a 3 roxa)
Tabauya 2-2
2024 1. 2025 1. 2026 r.
IMoxa % oT o011€ero uncna % oT 0011€eT0 YncIa % OT 00111eT0 YKCIa
Yell. qell. YelL.
YYaCTHHKOB YYaCTHHKOB YYaCTHUKOB
Kenckuit 890 67,78 937 69,15 1071 69,82
MyKCKOM 423 32,22 418 30,85 463 30,18
1.3. KosinuecTBO YYaCTHMKOB 3K3aMEHA B PeruoHe 1Mo Kareropusim (3a 3 roaa)
Tabauya 2-3
2024 r. 2025 1. 2026 r.
V) 1) 0
KaTeropus ysacTauka % OT 00111ero % OT 00ILETO % OT 00111Eer0
yer. yypcia yer. yucia yen. yucia
YYaCTHUKOB YYaCTHHKOB YYaCTHHKOB
BTTI, oOyuaromuxcs o nporpammam COO 1292 98,40 1353 99,85 1528 99,61
BTI', obyuaromuxcs no nporpammam CI1O 20 1,52 1 0,07 6 0,39
BILI 1 0,08 0 0 0 0




1.4. KoJM4ecTBO y4acTHHKOB YK3aMeHa B pernone no tunam' OO

Tabauya 2-4
Ne 2024 r. 2025 1. 2026 1.
n/n KaTeropus yuacTauka % 0T 00111ero % oT 00111€eT0 % ot o01Iero
Yeo. qyca Yeo. qycia qeo. qucia
YYaCTHHKOB YYaCTHHKOB YYaCTHUKOB
1. BBIITYCKHMKH JIMIICEB U TUMHA3UN 389 29,63 425 31,37 440 28,68
2. BbImyckHUKK COILI 758 57,73 831 61,33 947 61,73
3. Boityckauku COII ¢ YUOIT 101 7,69 56 4,13 100 6,52
4. BbIMycKHUKU ['O0O 31 2,36 27 1,99 28 1,83
5. BoITycKkHUKU CI1O 17 1,29 8 0,59 7 0,46
6. BbIMycKHUKHU [TKY 13 0,99 7 0,52 6 0,39
7. CIICIIIMYHKT 4 0,30 1 0,07 6 0,39
1.5. KosinuecTtBo yuacTHukoB EI'D no yueonomy npeamery no ATE pernona
Tabauya 2-5
Ne Hamverosarme ATE KomnnuectBo yyactHukoB EI'D o | % oT 001iero yucia y4acTHUKOB
1/ y4eOHOMY MPEIMETY B PETMOHE
1. | Amxepo-CymxeHckuii ['O 33 2,15
2. | benosckuii 'O 104 6,78
3. | bepesosckuit 'O 23 1,50
4. | r. KemepoBo 446 29,07
5. | r. HoBoky3Henk 291 18,97
6. | Kanrauckuii 'O 11 0,72
7. | Kucenesckuii 'O 47 3,06
8. | Mexnypeuenckuit MO 57 3,72
9. | MuickoBckuii 'O 22 1,43
10. | OcuaaukoBckuii I'O 33 2,15
11. | TIpoxonbesckuii 'O 85 5,54
12. | Tatirmacknit 'O 12 0,78
13. | Oprunckuii 'O 63 4,11

! Tlepeuenn kareropuit OO MOMKET OBbITh YTOYHEH / JIOIOJHEH C YYETOM CIENU(PUKHE PErHOHAIBLHON CUCTEMbI 0OPa30BaHKs



14. | bBenosckuit MO 3 0,20
15. | I'ypseBckuit MO 16 1,04
16. | Mbxmopckuit MO 5 0,33
17. | KemepoBckuit MO 29 1,89
18. | Kpanusunckuit MO 7 0,46
19. | Jlennnck-Ky3nenkuit MO 84 5,48
20. | Mapuunckuii MO 35 2,28
21. | HoBoky3Heukuit MO 6 0,39
22. | IlpokonbeBckuit MO 22 1,43
23. | IlpomsinuieHHOoBcKui MO 13 0,85
24. | Tamraronsckuii MO 28 1,83
25. | Tucynbckuit MO 7 0,46
26. | Tonkuackuit MO 17 1,11
27. | Tsoxuackuit MO 18 1,17
28. | YeOynuuckuit MO 3 0,20
29. | FOprunckuit MO 4 0,26
30. | Siickuit MO 4 0,26
31. | Slmxuackuii MO 6 0,39

1.6. IIpoyue XapaKTEepPUCTHUKH YYACTHUKOB IK3AaMECHANMOHHON KaMIIAHUM (MPU HAJTUYMH)
KonnyectBo yuactHukoB ¢ OB3 B 2026 rony B Kemeposckoii o6nacti — Kysbacce cocraBuio 18 yenosek

1.7. BBIBO/IbI o xapakrepe u3aMeHeHus: Koau4yecTBa ydacTHUKOB EI'J o yueOHomy npeamery

3a mocieaHue TPU Trofa KOJIMYECTBO 3K3aMEHYEMbIX MO XMMHUU YBEIWYWIOCh. YBenuueHue B 2026 roay mo otHomenuto k 2025 roay
coctaBuiio 13,2%. Oguum u3 (akTopoB, KOTOPHIA MOBIMSAI Ha POCT MHTEpECa BBHIMTYCKHUKOB K XUMHH sBisieTcs peanusanus B KemepoBckoit
obnactu-Ky3b6acce KOMIUIEKCHOTO TJIaHAa MEPOIPHUSATHUN TIO TOBBIIIEHUIO KauyeCcTBa MAaTEMaTUYECKOTO0 U €CTECTBEHHO-HAyYHOTO OOpa3oBaHUs Ha
nepuop a0 2030 rona, yrBepxkaeHHoro B Mae 2025 rona. B paMkax ykazaHHOTO T1aHa ObLTH MTPOBEAEHBI MPOPOPUEHTAIIMOHHBIE MEPOTIPUATHS IS

06yanOH_[I/IXC$I O6paSOBaTeJIBHLIX OpFaHHSaHHﬁZ MacCTCp-KJIIaCChl, 3KCKYpPCHUHU, BCTPECUU C pa6OTO,Z[aTCJ'I}IMI/I, HpO(I)I/IJ'IBHLIC CMCHBI; KOHKYPCBI U



MEXIIPEIMETHbIE OJIMMIIMNAJIbI, JHU OTKPBITBIX ABEPEH B By3ax 00JacTU. YCIELIHO pealn3yeTcs peruoHanbHbli npoekt «EID: oT BeIOOpa 10
3aYUCICHUS»; AKTUBHO TPOBOAUTCS HWH(POPMALMOHHO-PA3BSICHUTENbHAS paboTra ¢ OOy4YalOIMIMMHUCS, WX POAMTEISIMU (3aKOHHBIMH
NPEJCTaBUTENIIMU) IO (OPMHPOBAHUIO TIOJOXKUTEIBHOW MOTHBAIMA K H3YYEHHUIO €CTECTBEHHO-HAYYHBIX IHCLHUIUIMH M HMX BBIOOPY IpH
IIPOXOXKJCHUN TOCYAAPCTBEHHOM MTOrOBOM aTTecTaluy. YKa3aHHbIE MEPONPUATHs ObLIM OpraHW30BaHbl MUHUCTEPCTBOM oOpazoBanus Kyzbacca;
I'bY JIIO «KPUPIIO»; I'OY HAITIO «MPO Kyzbacca»; oO6pazoBareqbHbIMUA OpraHu3anusaMu Beiciiero oopasoanust Kysbacca; 'AY]JIO «Cupwuyc.
Ky36acc». Cpeau yuyaCTHHKOB 5K3aMEHA KOJMYECTBO JEBYLIEK MPUMEPHO B 2 pasza Oouible, YeM IOHOMICH, 4TOo HaOIr0MaeTcss KaXIblid TOJI.
AGCom0THOE OONBIIMHCTBO YYAaCTHUKOB 3K3aMeHa KaK OOBIYHO COCTABIISIIOT BBITYCKHMKH TEKYILEro roja, odyuasmmuecs no nporpammam COO, u3
00111e00pa30BaTeNIbHBIX YUYPEXKJIEHUH pa3IMyHOro THMA: JIMLEH, TUMHA3uM, cpeaHue obmeoOpasoBarenbhble mkoasl (COIL), cpeanue
o0mieoOpa3oBaresbHble MIKOJBl C YIIyOJieHHbIM H3ydeHueM oraenbHbiX mnpeameroB (COIL ¢ YHUOII), ry6epHatopckue oOpa3oBaTelibHbIE
yupexzenuss (I'O0O), Ilpesunentckoe kanerckoe yuwiuimie. B takux OO, kak Juled, FMMHAa3Ud KOJIMYECTBO BBIMYCKHHMKOB YBEIMUYUIIOCH
HE3HAYUTENIFHO TI0 CPAaBHEHHWIO C MPOLUIBIM ToAoM. B 3THX 00pa3oBaTenbHBIX OpraHu3alusx pedAra, Kak MPaBHIIO, YXKe MPOopecCCHOHATBHO
COPHEHTUPOBAHbl M 3aHUMAIOTCS YIIIyOJEHHBIM H3ydeHueM mnpenmera. OIlyTHMO yBEIMYMIIOCh KOJMYECTBO YyYacTHUKOB 3k3ameHa u3 COLI u
COIII ¢ YHUOII. IIpu aToM konuuecTBo k3amMeHyeMblX, okoHUuBIIMX CI1O u IIKY coxpaHuiaock Ha ypoBHE ITPOLUIOTO TOAA.

DK3aMeH MO0 XMMMHU CHaBaJId BBIMYCKHHMKH, MPOKUBAIOLINE KAaK B TOPOJCKHUX, TaK U B MYHHUIMIAJIBHBIX OKpyrax obmactu. KomnyectBo
YYaCTHUKOB 5K3amMeHa u3 ropoackux OO Bcerga 3HAUMTEIBHO TMPEBBIMIAET KOJWYECTBO SK3aMeHyeMblx u3 MO. Camoe 060iblIoe 4YHUCIO
’K3aMEeHYeMbIX, Kak 00BbIYHO, ObIJIO B Haubosiee KpymHbIX ropojax Kemeposckoil obnactu - KemepoBo u HoBokysHenke. bosbiiee xomnuecTBo
9K3aMeHyeMbIX U3 ropoackux OO oOBICHSETCS ¢ OJTHOM CTOPOHBI TEM, YTO B ropojiax 0oJjbllee KOJINYECTBO BBITYCKHUKOB, C APYTOoi CTOPOHBI, Ha
YHCIIEHHOCTb U YPOBEHb MOJATOTOBKU BBIITYCKHUKOB OKa3bIBa€T 3HAUUTEIHHOE BIMSHNE HAJTUUUE U YPOBEHb MOJATOTOBKU YUUTENICH-IPEIMETHUKOB.
B MO Habmoaercss HeXBaTKa TaKUX CHEIHAIUCTOB B IIKojaX. Hy»HO OTMETHTh, YTO 3a MOCJIETHUE YEThIpe rofa HaOJt0/1aeTCsi YMEHbIICHNE
COOTHOILIIEHUSI YHUCIA BBIIYCKHUKOB TOPOJICKUX OOpa30BaTENIbHBIX YUPESKICHHUH, CHABaBIIMX HK3aMEH 10 XUMHM, K YHCIYy YYaCTHHKOB U3
myaumunansHeix O0. Ykazannoe cootHomenue B 2023 rogy coctasmsuio 8; B 2024 — 7.4; B 2025 — 4,1; B 2026 roxy — 4.0. D10 MO)keT OBITH
CBSI3aHO C TEM, YTO pedsiTaM ceiuac JOCTYNMHO OOJBIIOE KOJIMUYECTBO MpeAsiaraéMbIX B ceTU IHTepHET pa3Iu4HbIX OHJIAWH KYpPCOB JUIsl IOJATOTOBKU

K Caa4€ 3K3aMCHA, HAJINYHE Pa3JIMYHBIX OHJIAlH IIKOJI, BOBMOKHOCTB ITPOBEACHHUA YAAIICHHBIX 3aHATHH CO crieguaJIMCTaMu -IpeEAMCTHUKAMU. U sto0



IIOMOraeT BBIIYCKHMKAM IIKOJ HE TOJBKO T'OPOAOB, HO M MYHHMIHMIIAIBHBIX OKPYTOB JIy4dllle IMOATOTOBUTHCA K 3K3aMeHy. KoHeuHO, mpu Takou
IIOJAITOTOBKE BBICOKUX pE3YJIbTATOB YJAETCSl JOCTUTHYTh TOJIbKO HEMHOI'MM OYE€Hb AMCLUIIMHUPOBAHHBIM U XOPOILIO 3aMOTHBHUPOBAHHBIM
yueHukam. [1ocTosIHHYI0, OYHYIO, CIUITAHMPOBAHHYIO pabOTy C OMBITHBIM yYUTENIEM TPYJHO 3aMEHUTHh OHJIAH MOATOTOBKOH. Tem He MeHee, mpu
OTCYTCTBUM TaKOI'O y4uTels, A PeOsAT 3TO BO3MOXKHOCTH MOATOTOBKU K 3K3aMEHY M, MOXKET ObITh, O/IHA U3 NPUYMUH, 10 KOTOPHIM IPOU3O0IILIO0
yBenudeHue sk3aMmeHyemblx u3 MO. Kpome toro, ¢ 2025 roma mpoBOAMTCS 3Ha4YMTElIbHas pabOTa MO IMOBBILIEHUIO KayecTBA MpENoJaBaHUs
€CTeCTBEHHO-HAYYHBIX IPEJIMETOB B TOCYJApCTBEHHBIX W MYHHUIMIAIBHBIX OO0IIE00pa30BaTeNbHBIX OpPraHU3alMsAX; IOBBIIICHUS KayecTBa
MOJTOTOBKH yUUTEINEH eCTECTBEHHO-HAYYHBIX MPEIMETOB M YCTPAHEHUs Je(DUIIUTA TAaKUX CHEIHAINCTOB B TOCYNAPCTBEHHBIX W MYHHUIIUITAIHHBIX
00111e00pa30BaTeNIbHBIX OpraHu3alyiax. B COOTBETCTBUHM C IUIAHOM MEPONPUATHH MO MOBBIIMIEHUIO KaueCcTBa MAaTEMAaTUYECKOI'O U €CTECTBEHHO-
Hay4HOro o0pa3oBaHMs ObUIM pEaNM30BaHbl JIONOJIHUTENbHbIE NPOPECCHOHATIbHBIE MPOrPAaMMbl MOBBICHUS KBATU(PHUKALMMU JIs yUUTelIen
€CTeCTBEHHO-HAYYHBIX IPEIMETOB; OBbLT MPOBEJCH IIMKJI CEMHUHAPOB «AKTyalbHbIE BONPOCHI pEANM3alUU 00Ie00pa3oBaTeIbHOrO MHKIA B
ycnoBusax obOHosieHust @I'OCy»; Obula okazaHa ydeOHO-METOIUYECKas IMOAJCPKKA, KOTOpas Mpearojiarajla pa3BUTHE €CTECTBEHHO-HAYYHOH

yqe6HO—BOCHHTaTeHLHOﬁ Cp€abl, BKJIIO4Yasa O(bOpMJ'IeHI/Ie CCTCCTBCHHO-HAYYHbIX ITPOCTPAHCTB B O6H.ICO6p8.3OBaTeJ'IBHBIX OpraHu3alusiax.



PA3JEJI 2. OCHOBHBIE PE3YJIBTATBI EI'D I1O IPEIMETY

bann)

JImarpaMmma pacnpenejieHus TeCTOBbIX 0aJ10B yuacTHHKOB EI'D mo npeamery B 2026 r.
6, nojydueuiux mom ujiu UHou mecmaosoblu

(Konuuecmeo yyacmuuKko

2.1.

KonuuecTBo yyacTHMKOB, HabpaBLUMX COOTBETCTBYHOLLMM TECTOBbIN 6ann
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2.2. Jlunamuka pe3dyabratoB EI'J nmo npeamery 3a nociexnue 3 roga

Tabauya 2-6

Ne VYyacTHHKOB, HaOpaBIIKX OajI Ton nposencnus [MA
/o > 1abp 2024 . 2025 r. 2026 .

1. Hmxe MuHIManbHOTO 6armtaZ, % 15,08 13,36 14,6
2 Ot MuHEMaNIBEHOIO Oauia 7o 60 0amos, % 37,4 34,83 38,66
3. | Ot 61 no 80 6amnos, % 25,74 29,67 27,97
4. Ot 81 no 100 6amnoB, % 21,78 22,14 18,77
5 CpenHuii TECTOBBIN Gay 58,76 60,63 58,13

2.3. Pesyabratrsl EI'D mo yueOHOMY nmpeaMeTy 0 rpynnaM y4aCTHHKOB IK3aMeHA ¢ Pa3JIHYHbIM YPOBHEM
IMOAIrOTOBKH
2.3.1. B paspese kareropuil yyactHukoB EI'D
Tabauya 2-7
Jlonst yYaCTHHKOB, Y KOTOPBIX MMOJTYYEHHBIN TECTOBBINA Oali
No
K
n/n ATErOpHH yHACTHHKOB HIDIKC OT MIHHUMATLHOTO ot 61 1o 80 GamioB ot 81 mo 100 6amtoB
MUHAMAJIEHOT'O Oayuta 1o 60 OamoB

1. | BTT, obyuaromuecs mo nporpammam COO 14,46 38,68 28,08 18,78

2. | BTT, obyyaromuecs o nporpammam CITO 50,00 33,33 0,00 16,67

3. | BIIJI - - - -

2 351ech M manee: MUHUMAIbHbIM 0ail — ycTaHoBIeHHOE POCOGPHAI30pOM MUHUMAIBHOE KOMMYeCTBO Oamios EI'D, noaTBepKaaroliee 0CBOEHHE 00pa30BaTelbHOM MPOrpaMMBbl
cpenHero o0mero o0pa3oBanus (10 y4eOHOMY MPEIMETY «PYCCKHH SI3BIK» IS aHAIM3a OepeTcss MUHUMaTbHBIN 0amt 24).



2.3.2.

B pa3zpese tumna O0?

Tabauya 2-8
N KoauuectBo J10J151 y4aCTHHKOB, MOJIYYHMBIINX TECTOBBIN OaJLT
- ACTHHUKOB,
/1 T 00 YHACTHHKOB HIDKE MEHAMATbHOrO | o M ARAMATIBHOTO J10 or 61 1o 80 6amwIoB ot 81 mo 100 6amios
qeI1. 60 6aytoB
1. | Jluuen 257 3,50 22,57 37,74 36,19
2. | I'mmuazun 183 11,48 43,17 26,78 18,58
3. | COLI ¢ YHUOII 100 13,00 41,00 31,00 15,00
4. | COLI 947 18,16 42 .45 24,71 14,68
5. | TOO 28 3,57 28,57 57,14 10,71
6. | CIIO 7 71,43 28,57 0,00 0,00
7. | llpe3unentckue 6 0,00 16,67 33,33 50,00
8. | Coen. nyHKT 6 50,00 33,33 0,00 16,67
2.3.3. B paszpese ypoBHS U3yUECHUS MIpEAMETA
Tabauya 2-9
No I:;pzlzf;}; KomiiecTso Jlo7nsi y4aCTHHMKOB, MOJIYYHMBIIUX TECTOBBIN OAILT
/o Y YYaCTHUKOB, YeJl. | HIKE MUHUMAJIBLHOTO OT MUHHMAIILHOTO 110 ot 61 mo 80 GayutoB ot 81 mo 100 6ayutoB
npeaMera 60 6amioB
1. | ba3oBbIii 764 18,46 39,40 26,31 15,84
Yrny6neHHslii 770 10,78 37,92 29,61 21,69
2.3.4. BcpaBHenuu o ATE
Tabauya 2-10
Jlonst y4aCTHHMKOB, MTOJIYyYHBILIUX TECTOBBIN OAII
No KommuectBo
i HaunmenoBanue ATE Y4aCTHHUKOB, HIDKE OT MAHAMAIBHOTO IO 61 080 6 ot 81 no 100
e MHHHUMAaJIbHOTO 60 OamnoB oToL A0 ALIoB bannos
1. | Amxepo-Cymxenckuii 'O 33 18,18 36,36 36,36 9,09

3 [Tepeuenn kareropuit OO NOTOHSETCS / YTOYHSETCA B COOTBETCTBHH CO CIENU(PUKON PErMOHATIBLHOM CUCTEMbI 00pa30BaHUs



J1071s1 y9aCTHUKOB, TOJYYMBIIMX TECTOBBIN Oat

No KommuectBo
I /;1 HanmenoBanue ATE YYaCTHUKOB, HYDKE OT MAHUMAJIBHOTO 10 ot 81 mo 100
el MHHHUMAaJIbHOTO 60 6amioB ot 61 10 80 bannos Ganos
2. | benosckuii I'O 104 13,46 57,69 20,19 8,65
3. | bepe3osckuii 'O 23 13,04 39,13 30,43 17,39
4. | r. KemepoBo 446 10,09 34,98 31,39 23,54
5. | r. HoBoky3Heluk 291 11,34 38,14 28,87 21,65
6. | Kanranckumii 'O 11 9,09 27,27 45,45 18,18
7. | Kucenebckuii I'O 47 6,38 42,55 27,66 23,40
8. | Mexnypeuerckuit MO 57 8,77 45,61 29,82 15,79
9. | MreickoBckuii 'O 22 27,27 27,27 27,27 18,18
10. | OcunnuxoBckuii I'O 33 9,09 39,39 30,30 21,21
11. | TlpokonbeBckuii 'O 85 15,29 35,29 25,88 23,53
12. | Tariruackuii 'O 12 41,67 25,00 33,33 0,00
13. | FOprunckuii 'O 63 15,87 44 44 25,40 14,29
14. | benosckuit MO 3 33,33 66,67 0,00 0,00
15. | I'ypbeBckuit MO 16 25,00 31,25 37,50 6,25
16. | bxmopckuit MO 5 20,00 40,00 0,00 40,00
17. | Kemeposckuit MO 29 51,72 20,69 27,59 0,00
18. | KpanuBunckuit MO 7 28,57 57,14 14,29 0,00
19. | Jlennnck-Ky3nenkuii MO 84 17,86 36,90 30,95 14,29
20. | Mapunnckuit MO 35 8,57 25,71 28,57 37,14
21. | HoBoky3uenkuit MO 6 33,33 33,33 0,00 33,33
22. | IlpokonbeBckuit MO 22 31,82 40,91 13,64 13,64
23. | IlpomsbitiuieHHOBCKUA MO 13 30,77 38.46 15,38 15,38
24. | Tamrraronsckuit MO 28 35,71 50,00 7,14 7,14
25. | Tucynsckuit MO 7 57,14 28,57 0,00 14,29
26. | TonkuaCckut MO 17 23,53 41,18 35,29 0,00
27. | Tsoxkuuckuit MO 18 0,00 50,00 33,33 16,67
28. | Yebynuuckuit MO 3 66,67 33,33 0,00 0,00
29. | FOprunckuit MO 4 25,00 75,00 0,00 0,00
30. | Sisckuit MO 4 0,00 50,00 50,00 0,00




J1071s1 y9aCTHUKOB, TOJYYMBIIMX TECTOBBIN Oat
No Komnuectso
W HaunmenoBanue ATE YYaCTHUKOB, HYDKE OT MUHUMATBHOTO 0 | (1 oo oT 21 1o 100
e MUHUMAaJIbHOTIO 60 GanoB A alLIoB
31. | Amkunckuit MO 6 33,33 50,00 0,00 16,67
24. Boigenenue nepeunss OO, npoaeMOHCTPHPOBABIINX HAHOo0J1ee BHICOKHE M HU3KHe pe3yabTaTsl EI'D mo

npeaMery

2.4.1. TIlepeuenb OO, MpoIeMOHCTPUPOBABIINX HauOoJee BhICOKUE pe3yibTaThl EI'D mo npenMery

Buioupaemca* om 5 00 15% om obwezo uucna OO 6 cybvexme Poccuiickoti Dedepayii, 6 KOMOPbIX:
o oona yyacmuuxkoe EI'D-BTI, nonyuusewiux om 81 oo 100 éannoe, umeem makcumanvuvle 3HaueHus (no cpaeuenuio ¢ opyeumu OO
cyovexma Poccuiickoi @edepayuu),
Ilpumeuanue: npu HeoOX00UMOCMU NO OMOENLHLIM NPEOMEMAM MONCHO CpasHusamv u 0oau yyacmuukos EI'D-BTI, noayuuswux om 61 oo 80
bannos.
o oona yuwacmuukog EI'D-BTI, ne oocmucumiux mMuHumMaibhozo 6anna, umeem MUHUMAAbHbIE 3HAYEeHUA (no cpasHenuro ¢ opyeumu OO
cyovexma Poccutickoi edepayuu)

Tabnuya 2-11

Honst BTT', moiryguBIIMX TECTOBBIN OaJII
Ne KomnuectBo
Haumenosanue OO ot 81 mo 100 ot 61 1o 80 OT MUHHUMAJILHOT'O
n/m BTT', gen. HUK€ MUHUMAJILHOTO
OaioB OajuIoB 6ama go 60 6asoB

1. | MBHOVY "T'opoackoit 25 84,00 16,00 0,00 0,00
KJIACCUYECKUI muren" T.
KemepoBo

2. | MAOY "Cpennsist 13 38.46 46,15 15,38 0,00
o0meoOpa3oBarenbHast
mIKoJIa No 14" T.
KemepoBo

4 Cpasnenue pesynsraros o OO nposoautces npu ycnosuu konmdectsa BT ot OO Gonee 10 yenosex.
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Haumenosanne OO

KonnuectBo
BTT, gen.

Hons BTT', nosiyuuBIIMX TECTOBBIN 0aILI

ot 81 no 100
0aIoB

ot 61 no 80
0aJIoB

OT MUHAMAJIBHOTO
bayura no 60 GayIoB

HWXC MUHUMAJIbBHOTI'O

MAOY "Cpenuss
obmieoOpazoBarenpHas
IIKOJIa Ne 93 c
yIIyOJICHHBIM H3Y4YEHUEM
OT/CJIbHBIX MPEIMETOB" T.
Kemeposo

10

40,00

20,00

40,00

0,00

I'BHOVY "Jlumeir Ne 84
nMenu B.A.Bmacosa" T.
HogBoky3Henk

23

56,52

43,48

0,00

0,00

MBOY "Cpennsis
o0meobpazoBaresbHAs
IIKOJIa Ne 2"
[IpokonweBckuii 'O

11

54,55

27,27

18,18

0,00

MBOY "Jluueir ropona
IOpru" FOprunckuii ['O

13

38,46

23,08

38,46

0,00

MBOY "Cpennsis
obmieoOpa3oBarenbHas
mkona Ne 2" JleHWHCK-
Ky3neuxuit MO

10

40,00

40,00

20,00

0,00

MBOY "Cpennss
o01eobpazoBaTenbHast

mkosia Ne 7" MapunHckui
MO

10

60,00

40,00

0,00

0,00

MAHOY 'T'mMmuaszusa Ne
2" Mapunnckuit MO

10

50,00

20,00

30,00

0,00
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@)

@)

2.4.2.

Buioupaemces® om 5 00 15% om obwezo uucna OO 6 cybwvexme Poccuiickoii Dedepayui,

8 KOMopulX:
oo yuacmuukos EI'D-BTI, ne docmuzuiux MUHUMAIbHO20 0anna, umeem MAKCUMAIbHblE 3HAUeHUA (no cpasHenuro ¢ opyeumu OO
cyovexma Poccuiickou @edepayuu),
oona yuacmuuxos EI'D-BTI, nonyuuswux om 61 oo 100 6annos, umeem MuHumaivHvle 3HaweHus (no cpasuenuro c¢ opyeumu OO
cyovexma Poccuiickou @edepayuu).

[Tepeuennr OO, MpoAEeMOHCTPUPOBABIINX HU3KKE pe3ynbTaTthl EI'D mo npeamery

Tabauya 2-12

HaumenoBanue OO

Komanuectso
BTT', yen.

Jons BT, nony4uBIImx TeCTOBBIN O

HUKCE
MHWHHMAJIBHOI'O

OT MUHUMAaJILHOTO
Ooayuta 1o 60 OautoB

ot 61 no 80 GayuioB

or 81 mo 100 6aiuioB

MBOY «Cpennsist
o01eodpazoBaresbHAs
urkosa Ne 9 umenu ['epost
Coserckoro Coroza
bamsera fkoBa
NnnapronoBuua»
Tamrraronsckuit MO

13

30,77

46,15

15,38

7,69

MBOY "Cpennss
o01eobpazoBatenbHast
mkona Ne 2 ropona
HOpru" KOprunckuii 'O

14

28,57

50,00

21,43

0,00

MAHOY "JIunei Ne 4 um.
H.M. I'onstackoii",
Jlennnck-Kysnenkuit MO

15

20,00

20,00

53,33

6,67

MBOY "Cpennsia
o0meoOpa3oBarenbHast
mkona Ne 99" r.
KemepoBo

16

31,25

56,25

6,25

6,25

> CpasHenue pe3ysibratoB mo OO IpoOBOJUTCS P YCIOBHHU KOJIMYECTBA YYaCTHUKOB IK3aMeHa 110 peameTy Goiee 10 yenosexk.
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Jonst BTT', nony4uBIIUX TECTOBBIN Oasut
Ne KommuectBo
Hanmenosanne OO HIDKE OT MMHUMAaJIbLHOTO
n/m BTT, gen. ot 61 go 80 bayutoB ot 81 go 100 OamroB
MHHUMAJILHOTO Oata 10 60 6amioB

5. | MBOY "T'umuazus Ne 24" 12 25,00 41,67 16,67 16,67
Mexnypeuenckuii 'O

6. | MBOY "Cpennsis 16 18,75 37,50 37,50 6,25
obmieoOpazoBarenbHas
mkoJia Ne 5" r. KemepoBo

7. | MBOY "Cpenusis 12 16,67 41,67 41,67 0,00
o0meodpazoBatesbHas
mxona Ne 92 ¢
yIayOJI€HHBIM U3y4YeHUEM
OTJIETTbHBIX MPEAMETOB" T.
Kemeposo

2.5. BBIBO/IbI o xapakTepe n3ameHenus pe3yabratoB EI'J nmo npeamery

y4acTHUKOB, HaOpaBmmx oT 61 mo 80 um ot 81 go 100 GamnoB, mpu OAHOBPEMEHHOM CHUXEHHH O OOYYAIOIIMXCS, HE MPEOJOJEBIINX
MUHUMAJIbHBIA Oanin. CpeaHuid TECTOBBIM OaJT MO XMMHH JOCTHUT MaKCHMaJIbHOTO 3HAYEHHS, YTO CBUJIETEIHCTBYET O TOBBIIIEHWU KayecTBa
ITOATOTOBKH BBIITYCKHUKOB B JIaHHBIN ntepuoa. B 2026 rogy orMeuaeTcst yXyUIEHUE PE3yJIbTATOB 110 CpaBHEHHIO ¢ 2025 rogoM: yBEIMYNIIACh OIS
YYaCTHUKOB, HE MPEOJIONIEBIINX MOPOTOBLI 0alll, U YYACTHUKOB C 0aulaMi OT MUHUMAJIBHOTO 710 60, CHU3MIACh JI0JI 9K3aMEHYEMBIX C XOPOIIUM

ypoBHeM ToAroToBku (61-80 OannoB) u mons BbicokoOamnbHbIX paboT (81-100), B pe3ynpTaTe 4ero CpelHUi TECTOBBIM Oayul YMEHBIIUIICS H

3a mocnenHue TpU roja Hauimyume pe3yiabTarel EI'D mo xumun ObUIH IPpOoAeMOHCTpUpOoBaHbl B 2025 roay: MpoU301LIO0 YBEIHUYEHUE 0N

coctaBuia 58,13 (B 2024 rony — 58,76, B 2025 — 60,63). PezynbpTaTer 2026 roga nmpuMmepHO cornoctaBuMbl ¢ 2024 rogaom.

pactpeneneHus: pe3yinbTaroB EI'D mo xumuu mo tumam oOpa3oBaTeNbHBIX OPraHU3alui 3TUX BBITYCKHUKOB MOKa3an auddepeHuaiio kayecTa
noarotoBku. Hanbosee BrICOKHE pe3yabTaThl MPOJEMOHCTPUPOBATH 00yUaIOIIHeCs MPE3UIEHTCKOTO KaJeTCKOTO YUIIIUIIA U JIUIEEB: BHITYCKHUKU
[IKY cpamum sx3ameH ¢ pe3ynbraramu Boimre 61 6amna, 50% ydactHukoB HaOpanu oT 81 mo 100 GamioB; cymMMmapHas 1015 y9aCTHHKOB dK3aMeHa U3

nuneeB ¢ pesyiabTatamu 61-100 6annos coctasisier 73,93%, npu 3TOM 10 BBITYCKHUKOB, HE JOCTUTTIUX MHUHMMAJIBHOTO YPOBHS, COCTABIISIET

CamMasi MHOrO4YHCIIEHHAsl Tpyla y4acTHHUKOB SK3aMeHa - BBIIYCKHHUKH TEKyIlero rojaa, oOydaromuecs no mporpammam COO. Ananus




b 3,5%. BeinmyckHUKN r'yGepHATOPCKUX 00pa30BaTeIbHbIX OPraHU3aluil IPOJEMOHCTPUPOBAIN XOPOLIUI yPOBEHb ITOATOTOBKH, OOJIbIIAS YacTh
9K3aMEHYEMBIX 3TOW rpynmbl noayumia 6amiel ot 61 go 80 (57,14%). Jlons BeicokoOAIBHBIX paboT HeBbicoka (10,71%), HKe, 4eM B JHIESX H
[TIKY. Ho u 1015 BBITYCKHUKOB, HE MPEO0IEBIINX OPOTOBBI 0asu, cocTaBisieT Bcero 3,57%.

I'mMHa3um n cpenHue o011e00Opa3oBaTENIbHbIE IIKOJIBI C YIIIyOJEHHBIM H3yYEHHEM OTAEIbHBIX MPEAMETOB 3aHMMAIOT MPOMEXKYTOUHOE
nosioxxeHue. [Ipu Gosiee BRICOKHMX IO CPAaBHEHHUIO C OOBIYHBIMHU IIKOJAMH IMOKa3aTesaX J0au ydacTHUKOB ¢ 61-80 u 81-100 GammamMu B JaHHBIX
tunax OO coxpaHseTcs 3HAYUTeNbHas JOJsI OOYYarOIIMXCs ¢ HU3KUMH PEe3yJIbTaTaMi, B TUMHA3UsAX MOPOroBeId Oamn He mpeomonenu 11,48%
sk3ameHnyembix, a B COL ¢ YUOII — 13%. OcHoBHas macca yyacTHUKOB EI'D 1o XuMuu siBjisseTcsi BHITYCKHUKaMU 00111€00pa30BaTeNIbHbIX IIKO.
B sroii rpynne sk3aMeHyeMbIX (UKCUpPYEeTCs MaKCUMallbHas J0JId BBIIYCKHHUKOB, HE NMPEOJOJ]eBIIMX MUHUMaNbHBIN Oamn (18,16%), a Tarke
OoJblee KOIMYECTBO paboT ¢ O6amiamMu B Auarna3zoHe MUHUMANbHbBIN Oamn — 60 mpu MeHblIel none BhIcOKoOaubHBIX (14,68%) Mo cpaBHEHHUIO ¢
JPYTMMH pacCMOTPEHHBIMU IpynnamMu 3K3aMeHyemblX. Camble HU3KUE pPe3yJbTaThl Y BbIMYCKHUKOB yupexaeHuil CIIO, cpenu xotopeix 71,43%
YYaCTHUKOB HE JIOCTUIIM MUHHUMAJIbHOTO ITIOPOTOBOr0 YPOBHS, OTCYTCTBYIOT PE3yJIbTaThl Bbille 60 OayioB.

OmnucanHble pe3ynbTaThl 00pPa30BaTENbHBIX OpPraHU3allMid COOTBETCTBYIOT CBEICHUSAM IO Pe3yJbTaTaM 3K3aMEHYEMbIX C Pa3HbIM YPOBHEM
HOJArOTOBKU. YYAaCTHUKU € YIIIyOlIEHHBIM ypoBHEM noarotoBku (nuuen, rumHazun COLL ¢ YUOII) nemoHCTpupytoT 6ojee BbICOKHE Pe3yIbTaThl
[0 CPaBHEHHIO C y4YaCTHHKaMM 0a30BOr0 YpOBHsA. Y HHUX HHWXKE JOJsSI HE MPeoAoJeBIIMX MHUHMMainbHbBIA mopor: 10,78% mnpotus 18,46%.
OaHOBpEMEHHO BBIIIE JOJS ydyacTHUKOB, HaOpaBmux 61-100 Gamtos: 51,3% npotus 42,15% COOTBETCTBEHHO. JTO CBUIETEILCTBYET O Oojee
BBICOKOM 3()()EeKTUBHOCTH YTIyOJIEHHON MOATOTOBKH.

BBIMyCKHUKN TOPOJACKUX 0O0pa3oBaTelIbHBIX YUYPEXKIEHUH B 3TOM TOAy, Kak M B TMpEeAbLAyIIHE TOJbl, COCTABISAIOT OOJBIIYIO YacTh
YYaCTHUKOB 9k3aMeHa. B psine ropoackux okpyroB (1. Kemeposo, r. HoBoky3nenk, Kucenésckuii, bepézorckuii, Kantanckuii, OCHHHUKOBCKHIA,
[TpokonbeBckuit I'O) oTMmeuaroTcs OTHOCHUTEIBHO OJarompusTHble pe3yiabTaTsl EI'D 1Mo xumuu: [07s yYacTHUKOB, HE MPEOJOJIEBIIMX
MUHHMAJIbHBIN MOPOT, HAXOIUTCS HA OTHOCUTEIBHO HEBBICOKOM ypoBHE (6,38-13,46%), mpu 3TOM 3HaUMTENIbHAs YacTh BBITYCKHUKOB (Oosee 45%)
nemMoHcTpupyeT pesyibratel 61-80 u 8§1-100 GamnoB. He odeHp xopormme pe3ynbTaThl MPOAEMOHCTPUPOBANIM BbIMycKHUKH Taiirunckoro IO,
3HAYUTENIbHAs YacTh dK3aMeHyeMbIX (41,67%) He npeoosena Noporoselid 0am, Beicokue 0amisl (81-100) He momydns HUKTO U3 pedar. Xoporiue

pe3yIbTaThl CPEAN MYHUIUIIATBHBIX OKPYTOB clieyeT oTMeTHuTh B Mapunnckom MO (6onee 50% BwimyckHuKoB nonyuymin 61-100 Gannos, He
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peoaoseBIuX noporossii 6amt 8,57%) u Tsxunckom MO (50% BbimyckHuKoB noixy4ywid 61-100 6anioB, He MPeooeBILINE TOPOrOBbIi Oasl
OTCYTCTBYIOT). B TO ke Bpems B OTAEIbHBIX MyHUIMTATBHBIX OKpyrax (YeOymuuckuit MO, benosckuit MO, Kemeposckuit MO, FOprunckuit MO)
JI0J1s1 YYaCTHUKOB HI)KE MHHHMMAJIBHOTO 0Oajlla 3HAYMTENBHO BBIIIE CpeaHero (25-66,67%), a quamna3oH BBICOKHX PE3yJIbTaTOB JIMOO OTCYTCTBYET,
a0 MpencTaBiIeH €IMHUYHBIMU CIy4yasiMu. B 4acTH ropoJCcKMX M MyHHIMIAIBHBIX OKPYTOB OJHOBPEMEHHO MPUCYTCTBYET 3aMeTHasi JOJisl Kak
Y4aCTHUKOB HIKE€ MUHHUMAJIbHOTO 0ajuia, Tak U BbICOKOOAIbHBIX BBITYCKHUKOB. B MpickoBckom 'O 27,27% He mpeojomneny NoporoBsiid Oai, B
TO e Bpems 6osee 45% mnomyunnu 6amtsl 61-100. B Mxxmopckom MO 20% He nipeogoneBux moporoseiil 6amt u 40% padot ¢ 6amtamu 81-100.

Pabort, BemonaenHbIx Ha 61-80 6amnos, HeT. [IpuMepHo Takas xe cutyarus B Amkuackom MO, Tucynsckom MO, HoBoky3Henkom MO.

2.6. Casasb quHamukH pe3yabTatoB EI'D mo npeamery ¢ npuHATBEIMHE Ha ypoBHe cyObekTa Poccuiickoii @enepauuu,
MYHUIMIIAJIUTETa, 00Pa30BaTEeIbHbIX OPraHU3ALMH MepaMH NOBbILICHUA KayecTBa ocBoeHuss ®OII

IIpusooumcs nepeuens npuHAMbIX 8 NPeOLIOYWUE 200bl MeP, HANPABTIEHHbIX HA nogvlulenue kayecmea oceoenus POII. [lenaemcs
Npeonoodcene 0 GIUIHUL NPUHAMBIX Mep Ha OUHAMUKY pe3yivmamog EI'D no yuebHomy npeomemy

B teuenue 2025-2026 yuebHOro rosaa Oplia mpozenaHa 6osbiias paboTa Mo pacCMOTPEHUI0 OMMOO0K pu noAarotoske k EI'D mpenpinyero
rojia Ha BeOMHApax U METOJNYECKUX CEMUHApaXx; IO MOBHIMICHUIO KBATH(UKAINY YIUTEIeH XHMHH; IO MMOATOTOBKE METOINIECKAX PEKOMEHIAINN
JUIS. KOPPEKTUPOBKHU 3aHATHUH MO M3yYEHUIO XMMUH; IO U3YUYEHUIO 3((HEKTUBHBIX METOIUK U TEXHOJIOTUU MOJATOTOBKU K 3K3aMeHy IpeJceaTereM,
3aMeCTHTENEeM IpeJceiaTelNss MPEeIMETHOM KOMHUCCHHU, YYUTEIIMH-CcTapmuMu skcnepramu, Metogauctamu HMI[ u MPOK; 6buto opraHu3oBaHo
NPOBEICHUE MACTEP-KIIACCOB YUUTENEH IIKOJI, YICHUKH KOTOPBIX JOCTHUIIIA BEICOKMX PE3YJIbTaTOB B OIMMIHAIaX, KOH(pepeHuusx, npu cuade [ UA;
NPOBE/ICHUE CEMHUHAPOB JUIS YUYHTENEH MO TEXHOJOTHSM IPETOAaBaHUs HauOoJiee CIOKHBIX Ul TOHMMAHUS yYEeHUKAMH TE€M IPH H3yYeHHH
xuMud. [loaTOMy MOXHO TOBOPUTH O CTaOWIBHOM KadeCTBEHHOW IOATOTOBKE 3aMOTHBHMPOBAHHBIX BBIMYCKHUKOB. Bce 3TH Mepornpustus
HE00X0IUMBI, Y3PPEKTHUBHBI M IMOMOIJIM OONBUIMHCTBY peOAT ClaTh K3aMEH C XOPOIIMMHU pe3yibTaTamMu. HecMOTps Ha 3HAUMTENbHYIO paboTy B
teyeHue 2025-2026 yuebHoro roja mno nossimeHuto kauectsa ocBoeHus OOII B 2026 roxy npousonio HeOobIIOE YXyaIeHne pedynbratoB EI'D
no cpaBHeHuto ¢ 2025 rogom. Pesynbrarsl okazanuch conoctaBuMbl ¢ 2024 ronom. Henb3st ckazath, yTo paboTa, mpojaenaHHasi sl YCHEIHOTo

ocoenust OOII B Teuenne 2025-2026 yueOHOTO TOAa CyIIecTBeHHO oTnyanack oT 2024-2025 roxa, pesynbratel EI'D koTOporo okazanuch 6oiee

15



ycnemHbiMA. Cropee B 2025-2026 ydeOHOM roay oHa Oblia Jaxke 0oyiee HACHIIICHHOW. B0O3MOXHO OOJBIINK akIEHT ObUT CAEIaH Ha pabdoTy C
rpynnamMu  OOyYaroIIMXCs ¢ HU3KHUM YpPOBHEM IOATOTOBKM W B PE3yJlbTaTe MPOU3ONLIO YBEIUYCHHE JONH BBIMTYCKHHUKOB CO CPEIHUMU
pesynbratamu. Kpome Toro, npodopreHTallMOHHBIE MEPONPHSITHSI (MacTep-KIacChl, IKCKYPCHUU, BCTPEYH ¢ padOTOoAaTeIIMU, TPO(DUIHHBIC CMEHBI,
KOHKYPCBHI M MEXIIPEAMETHbIC OJIMMIIMAJbI, JHU OTKPBITHIX JBEpel B By3ax o001acTH), MPOBEIEHHbIE B paMKaX KOMIUIEKCHOTO IUIaHa IO
MOBBIIICHUIO KaYeCTBAa MAaTEMAaTUYECKOTO U €CTECTBEHHO-HAYYHOro o0pa3oBaHMs; WH(OPMALMOHHO-PA3bsICHUTEIbHAS padoTa ¢ 00yYarouMHucs,
UX POJUTEISAMU IO POPMUPOBAHUIO MOJTOKUTEILHON MOTHUBAIMU K U3YYECHUIO €CTECTBEHHO-HAYYHBIX JUCIUIUINH M UX BBIOOPY MPHU MPOXOKIACHHN
rOCyJJapCTBEHHOM UTOTOBOM aTTECTAIlMU MIPUBEIU K TOMY, YTO KOJMYECTBO BBIMYCKHUKOB, BRIOPABIIUX 2K3aMEH M0 XUMUH, YBETUUIMWIOCh Ha 13.2%
M0 CPAaBHEHUIO C MPOHUIBIM rogoM. U 3To ouens xopomio. Ho, BO3M0okHO, cpeau pedsaT oka3aluck Te, KTO cenan Beioop yxe B 11 kimacce u y HUX
He OBUIO JOCTAaTOYHO BPEMEHH JUIsl YCHEIIHOM MOATrOTOBKH. BO MHOrMX By3aX Ha WH)KEHEPHBIE HANpPAaBIICHUS B KaueCTBE abTEPHATHUBHOIO
npeaMera (Gu3uKe Wik NpodUIbHON MaTeMaTHKe, pe3ybTaThl EI'D mo KoTopoMy 3aCUUTHIBAIACH JIJIS TOCTYIUICHHS, OblTa 100aBIeHa XUMHUS. DTO
TOXE YBEIMYMIIO IPUTOK PEOT Ha dk3aMeH. Cper HUX OKa3alluCh T€, KTO HE TOTOBHJICS YCEPIHO BCE TObI H3YUCHHS MPEAMETA, a MMOCYUTAN, YTO
9K3aMEeH 10 XUMHUHU IPOCTO CAATH Jerye, yeM GU3UKY Wi NPOoQUIbHYI0 MaTEMaTHKY .

Tem He MeHee, yBenWYeHHE JOJIM yYYaCTHUKOB, HAOpaBIIUMX Oaul HIKE MHHHMAIBHOTO; HaJIHYUE SK3aMEHYEMBIX, JEMOHCTPHUPYIOLIUX
HeBbICOKHE pe3ynbTaThl EI'D; yacTo HU3KHE pe3yNbTaThl BHIMYCKHUKOB IIKOJI MyHUIIMNATBHBIX OKpYroB U CII1O, cHUXEHHE CpeTHEer0 TECTOBOTO
Oajyta TOBOPAT O TOM, YTO HEOOXOAMMO TMPOJOJIKUTH AKTHUBHYIO pabOTy W METOAMYECKYI0 TMOAJNEPKKY, YUUTHIBAas OIBIT TPOBEICHUS

MIEPEYUCIIEHHBIX BBIIIE MEPONIPUIATHH 110 yinydiieHuto ocBoeHus POIL.
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Pasnen 3. METOJJUYECKUM AHAJIU3 PE3YJIbTATOB BbIIIOJIHEHUSI 3AJIAHUM KUM°
N PEKOMEHJIALINU JISA PETUOHAJIBHOU CUCTEMbBI OBPA3OBAHMUSA

3.1. Crarucrnueckuii anajan3 BpinojHenus 3agannii KUM

Ananu3z evinonnenua KUM npoeooumcsa Ha ocHose 6ce2o maccuea pe3yibmamos yUacnmHuKo8 0CHO6HO20 OHA 0CHO8H020 nepuoda EI'D
no yueonomy npeomemy 6 cyovexme Poccuiickoii @edepayuu éHe 3a6UcCUMOCU OM 6bINOJIHEHHO20 YY4ACMHUKOM IK3amena eapuanma KHM.

Ananuz npogooumcs 8 COOMEemcmeuy ¢ MemooUyecKUMU Mpaouyuamy npeomema U O0COOEHHOCMAMU SK3AMEHAYUOHHOU Moodenu no
npedmemy (Hanpumep, no 2PYRNAM 3a0aHUll OOUHAKOBOU (hOPMbL, NO BUOAM OesTMeNbHOCIU, N0 MEeMAMUYECKUM PA30eidm u m.n.).

Ananuz mooicem npo8OOUMbCs 8 KOHMEKCme OCHOBHbIX HANpAGNeHull / Npuopumemos pas3sumus pPe2UOHAIbHOU cucmemvl 00we2o
00pazo8anusl.

Ananuz nposooumcsi He MOAbKO HA OCHOBE CPeOHe20 NPOYEeHMA BbINOJHEHUS U CPeOHe20 NpOoYeHma Om o0uje2o0 YUCIA YYACMHUKOS,
RONYYUBLUUX KAXHCOBLLL NEPEUUHBLEL DAL 34 6bINOTHENUE KAXCO020 3a0anus’, HO U HA OCHOEE Pe3ylbMamos 6blNOIHEHUS KANCO020 3A0aAHUS 2DYNNaMil
yuacmuukog EI'D ¢ paznvimu yposHamu no02omosku (He oocmuuiue MUHUMAIbHO20 0alld, 2PYRNbL ¢ pe3yIbmamamu Om MUHUMAIbHO20 6a1a 00
60, om 61 0o 80 u om 81 0o 100 m.6.). Pexomendyemcs paccmampusams 3a0anus, Rpogepsaoujue 00UH U Mom Jce dJIeMEeHm CO0epiICcanus / 6uo
OoessmenbHOCMU, 8 COBOKYNHOCMU C Y4emoM UX YPOBHell CIOHCHOCIU.

Ilpu cmamucmuueckom ananusze 6bINOJIHEHUS 3A0AHUL, CUCMEMd OYEHUBAHUS KOMOPbIX Npeonoadazaem OYeHUBAHUe No HeCKOJIbKUM
kpumepusam (Hanpumep, 6 KUM no pycckomy a3vIKy 3a0anue ¢ pazgepHymuvimM 0meemomM npeonoiazaem OyeHu8aHue no HeCKOIbKUM Kpumepusim),
cnedyem cuumams eOUHUYAMU AHAIU3A OMOEbHblE KPUMEPUU.

3.1.1. OcHOBHBIC CTATHCTHYECKUE XAPAKTEPUCTUKH BbINoOJHeHUs 3aganuii KUM B 2026 roay

OCHOBHBIEC CTaTUCTUUECKNE XapAKTEPUCTUKHU BBHITIOJHEHUS 3aJJaHUN B 1IeJIOM TpejcTaBieHbl B Tao.2-13. Mudopmanus o
pe3yJibTaTax OIICHWBAHUS BBIMIOJIHEHUS 3aJlaHMii, B TOM YHCJIE B pa3pe3e AaHHBIX O MOJY4YEHUH TOTO WJIM MHOTO Oasuia mo
KPUTEPUIO OIICHUBAHUS BBITIOTHEHUS Kaxaoro 3ananus KM npeacrasnena B Tab. 2-14.

6 IIpu GOPMHUPOBAHUK OTYETOB 110 MHOCTPAHHBIM A3BIKAM PEKOMEHYETCS BBIAENIATH OTAENbHBIE IOAPA3/IENbI 10 YCTHON U 10 MUCHbMEHHOM YacTAM 3K3aMeHa.
7 JInist 3a0aHUi ¢ TTOJMTOMUYECKON OIIEHKOM
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Tabauya 2-13

Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yMeHUs

YpoBeHb
CJIO’KHOCTH
3aIaHusg

[IpoNEeHT BHINONHEHNS 3a1aHus B CyObekTe Poccuiickoit denepanuu®
B I'PYNIAax YYaCTHUKOB 3K3aMeHa C Pa3HBIMU Y

OBHJMU IIOATOTOBKH

CpeIHU,
%

B IpyIlIe
HE IPEOI0JIEBILINX

MHUHHMAaJIbHBIN O0ami, %

B IpyIIIE OT
MUHUMAJIBHOTO JI0
60 1.6.

B TPYIIIE OT
61 mo 80 T.0.

B TpYyIIIIe
or 81 mo 100 T.0.

CoBpeMeHHas MOZAEb CTPOECHUS aTOMa.
Pacnpenenenune 31eKTpOHOB 110
9HEPreTHYECKUM YPOBHSIM.
Knaccudukanus XuMHIecKux
a51eMeHTOB. OCOOEHHOCTH CTPOCHHUS
JHEPreTHYECKUX YPOBHEH aTOMOB (s-, p-,
d-anemenToB). OCHOBHOE U
BO30YKIEHHOE COCTOSHUSI AaTOMOB.
OneKkTpoHHast KOHPUTYpaLus aToMa.
BaJleHTHBIE 3JIEKTPOHBI

76,73

59,09

67,82

85,22

97,26

[Tepuonuueckas cucreMa XUMHIECKUX
anemenToB /.M. Menneneena.
®usnyeckuii cmpica Ilepuoguueckoro
3akoHa /.M. Menneneesa. [IpuunHel u
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
3JIEMEHTOB U UX COEMHEHUM 110
MepuoiaM U Tpynmnam. 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB MPOCTHIX
BEILECTB, BOAOPOIHBIX COEIUHEHUN,
BBICIINX OKCHJIOB M THAPOKCHIOB

74

49,59

69,80

80,14

93,84

DIEeKTPOOTPHUIIATEIHBHOCTb.
Banentnocts. CTenneHb OKUCIIEHUS

67,77

28,51

58,75

82,22

97,60

N
8 Boruncisiercst mo dopmyse p = o 100%, rme N — cymMa mepBHYHBIX OaijioB, MOJTYYEHHBIX BCEMHM YYaCTHHKAMHU TPYMIIBI 3a BBIIOJTHEHHE 3aJaHUS, N — KOJIWYECTBO

YYaCTHHUKOB B TPYIIE, M — MaKCHMaJIbHBIN IEPBUYHBIN Ol 3a 3aaHKe.
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[IpoleHT BhINONHEHNS 3a1aHus B CyObekTe Poccniickoit Deneparuu®

VpoBeHb
Howmep p B IpyNIax YYaCTHUKOB K3aMEHA C Pa3HBIMU YPOBHSIMHU IIOITOTOBKHU
[IpoBepsieMbIe 37IEMEHTHI COACPKAHUS / | CIOKHOCTH
3aJIaHus N B IpymIe B IpYIIIE OT
YMEHUS 3a0aHusd | cpemHUM, B IPYIIIE OT B IpyIIIe
B KM o HE IIPEOOJIEBIINX MHMHUMAaJIBbHOI'O JI0
% N o 61 1o 80 1.0. | or 81 mo 100 T.0.
MUHUMAIBHBINA Oamt, % 60 1.0.
Bunbl xumudeckoit cBsi3u (KOBaJICHTHAS,
HWOHHAs, METAITHICCKAsI, BOJIOPOIHAS) 1
MeXaHU3MBI €€ 00pa30BaHusl.
MexMONeKyIapHbIC
B3amMoOecTBH. BemecTra
4. b 64,65 16,53 53,30 84,99 97,95
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
cTpoeHus. TUTIBI KPUCTATUTMYECKHUX
peméToK. 3aBUCUMOCTh
CBOICTB BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH
Knaccudukanus HeopraHU4ecKux
BEIISCTB.
5. b 61,28 7,85 46,70 87,07 97,60

Homenknarypa HeopraHMUecKux
BEIIECTB
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Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yYMEHHUSA

YpoBeHb
CJIO’KHOCTH
3aJJaHus

[IporeHT BBIIOTHEHMS 3a)IaHUs B cyOBbekTe Poccuiickoit qDeILepauI/II/IS
OBHSIMH ITOATOTOBKH

B Ipyniax y4aCTHHKOB 3K3aMEHa C pa3HbIMH Yy

CpEIHU,
%

B IpyIle
HE IPEOI0JIEBILIUX

MHUHHAMAaJIbHBIA O, %

B TPYIIIE OT
MHUHHUMAJIBHOTO 0
60 T1.0.

B TpYIIIE OT
61 mo 80 T.0.

B TpYyIIIe

or 81 mo 100 T.0.

XHUMHYECKHE CBOMCTBA BAXKHEHUIITHUX
MeTaJuIOB (HATPHA, KaJTui, KaJabITHH,
MAarHui, aJIFOMUHHAN, LIUHK, XPOM,
JKeJIe30, MENIb) U UX COCAUHECHUM.
O6mure crocoObI OTyYeHHs] METAIIIOB.
XUMHYECKHE CBOMCTBA BaXKHEHUIIINX
HEMeTaJUIOB (TaJOTeHOB, CEPHhI, a30Ta,
docdopa, yrineposa 1 KpeMHUSI) U UX
COCTMHCHHH (OKCHIOB,
KHCIIOPOACOEPIKAIIUX KUCIIOT,
BOJIOPOAHBIX COETUHEHUH).
DIIEKTPOIUTUYECKAS TUCCOLIMALINS.
CuibHBIC U Cl1a0bIC AJICKTPOJIUTHI.
Cpenia BOTHBIX PACTBOPOB BEIIIECTB:
KUCJIas, HEeUTpaJbHAs, IICTOYHAs.
Crenens nucconuanuu. Peakimu
HMOHHOTO 00MeHa. Mnentudukaius
HEOPTraHUYECKUX COCTUHEHUM.
KauecTBeHHbIE peakIuy HA
HEOPTraHWYECKHE BEIIECTBA U HOHBI

82,55

39,05

81,77

96,19

100,00
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[IpoleHT BhINONHEHNS 3a1aHus B CyObekTe Poccniickoit Deneparuu®

Howmep Yposenb B IpyNIax YYaCTHUKOB K3aMEHA C Pa3HBIMU YPOBHSIMHU IIOITOTOBKHU
[IpoBepsieMbIe 37IEMEHTHI COACPKAHUS / | CIOKHOCTH
3aJIaHus N B IpymIe B IpYIIIE OT
YMEHUS 3a0aHusd | cpemHUM, B IPYIIIE OT B IpyIIIe
B KUM o HE IIPEOOJIEBIINX MHHHAMAJIBHOIO J10 61 80 1.6 ]1 100 7.6
0 . 10 80 1.6. | or 81 mo T.0.
MUHUMAIBHBINA Oamt, % 60 1.0.
XHUMHYECKHE CBOMCTBA BAXKHEHUIITHUX
MeTaj-
JI0B (HATpUH, KAJIMH, KAJTIUHN, MarHHA,
ATIOMUHUN, TUHK, XPOM, JKEJIE30, MEJIb)
1 UX
coequHeHui. OOIHe crnocookl
7. MOJIYYCHUS] METAIIIOB. IT 36,62 3,72 16,34 50,81 84,93
XUMHYECKHE CBOMCTBA BOXKHEHUIIINX
HEMETAJUIOB (TAJIOT€HOB, CEpPHI, a30Ta,
dochopa, yrieposia 1 KpeMHUsI) U UX
coeTMHEeHMI (OKCHIOB,
KUCIIOPOACOAEPIKAIIUX KUCIIOT,
BOJIOPOJIHBIX COCAMHECHHI)
XHUMHUYECKHE CBOMCTBA BAXKHEHUIITHX
MeTaJ-
70B (HATpUH, KaJIWH, KallbIIUi, MarHHA,
AJTIOMUHUN, ITUHK, XPOM, JKEJIE30, MEJIb)
U UX
coequHeHuii. O0IHe Crrocoob!
8. MOJIyYEHUS] METAILIOB. I1 49,43 4,13 25,99 74,83 97,95
XHUMHUYECKHE CBOMCTBA BAXKHEHUIITHX
HEMETAJUIOB (TAJIOT€HOB, CEpPhI, a30Ta,
docdopa, yrieposia ¥ KpeMHUsI) U UX
COeTMHEeHHI (OKCHIIOB,
KHCIIOPOACOIEPIKAITUX KUCIIOT,
BOJIOPOJHBIX COCTUHEHHIA)
I'eneTnueckas CBs3b HEOPTAHUYECKUX
9. BEIIECTB, MPUHAISKAIINAX K I1 59,63 24,38 44 88 75,98 95,21

Ppa3JIMYHbIM KJIacCaM
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Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yYMEHHUSA

YpoBeHb
CJIO’KHOCTH
3aJJaHus

[IporeHT BBIIOTHEHMS 3a)IaHUs B cyOBbekTe Poccuiickoit qDeILepauI/II/IS
OBHSIMH ITOATOTOBKH

B Ipyniax y4aCTHHKOB 3K3aMEHa C pa3HbIMH Yy

CpEIHU,
%

B IpyIle
HE IPEOI0JIEBILIUX

MHUHHAMAaJIbHBIA O, %

B TPYIIIE OT
MHUHHUMAJIBHOTO 0
60 T1.0.

B TpYIIIE OT
61 mo 80 T.0.

B TpYyIIIe

or 81 mo 100 T.0.

10.

[Ipencrarnenue o knaccuduramu
opraHmyeckux BemiectB. HomMmeHnkmaTypa
OpPTaHUYECKUX COCTUHEHUI
(cucteMaTuyeckas) ¥ TPUBHAILHBIC
Ha3BaHUS BaKHEUIIMX MpECTaBUTENIEH
KJIACCOB OPTAHWYECKUX BEIIECTB

74,13

27,69

67,49

92,38

99,32

11.

OCHOBHBIE TOJIOKEHUS TEOPUH
XUMHYECKOTO CTPOEHUS OPraHMUeCcKuX
COCIMHEHU

A.M. byTtnepoBa. YriaepoaHslii CKeJeT
oprannyeckoil Mosiekynbl. KpaTHOCTB
XUMHYECKOM CBA3M, G- U T-CBSI3H. Sp°-,
sp?-, Sp-rubpuaM3aUK OpOuTAIEi
aTOMOB YIVIEpPOAA.

3aBHUCUMOCTH CBOMCTB BEILIECTB OT
XHUMHAYECKOTO CTPOCHUS MOJIEKYJI.
I'omororu.

I'omonoruyeckuii psin. Mzomepus u
H30MEPBI.

[onsiTre o QyHKIIMOHATIHHOH TPYIIIIE.
OpueHTtaimoHHbIe PPEKTH
3aMeCTUTENICH

57,28

18,18

38,12

80,37

95,21

12.

XvMUYeCcKHe CBOHCTBA YTICBOJOPOJIOB:
aJIKaHOB, IIUKJIOAIKAHOB, aJIKEHOB,
aJKaIueHOB, ATKWHOB, apPEHOB.
XHUMHUUeCcKHe CBOMCTBA
KHUCIIOPOCOICPXKALIUX COSTUHEHUM:
CIUpTOB, (peHoIIa, alIbACTHIO0B, KETOHOB,
KapOOHOBBIX KHMCJIOT, CJIOKHBIX 3(HUPOB,
>KUPOB, YIIIEBOJOB

54,35

7,85

31,35

82,45

98,97
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Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yYMEHHUSA

YpoBeHb
CJIO’KHOCTH
3aJJaHus

[IporeHT BBIIOTHEHMS 3a)IaHUs B cyOBbekTe Poccuiickoit qDeILepauI/II/IS
OBHSIMH ITOATOTOBKH

B Ipyniax y4aCTHHKOB 3K3aMEHa C pa3HbIMH Yy

CpEIHU,
%

B IpyIle
HE IPEOI0JIEBILIUX

MHUHHAMAaJIbHBIA O, %

B TPYIIIE OT
MHUHHUMAJIBHOTO 0
60 T1.0.

B TpYIIIE OT
61 mo 80 T.0.

B TpYyIIIe

or 81 mo 100 T.0.

13.

XuMHUECKHE CBOMCTBA KUPOB. MBI
KaK COJIA BBICIITUX KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOMCTBA ITTIOKO3HI.
Hucaxapuapl: caxapo3a, MaJlbTO3a.
Boccranasnuaromye u
HEBOCCTAaHABIMBAIOLINE AUCAXAPUIBI.
I'unponns nucaxapuos.
ITonucaxapuapl: Kpaxmai, TIIMKOI€H.
XUMHUYECKHE CBOMCTBA KpaxMasia 1
L(EJUTFOJIO3BL.

XapakTepHble XUMUYECKHE CBOMCTBA
aMUHOB.

AMUHOKHUCIIOTBI ¥ OCJIKH.
AMUHOKUCIIOTBI KaKk aM(OTEpPHBIC
OpraHUYECKUE COCTUHEHUS.
OCHOBHbIE AMUHOKHUCIIOTHI,
oOpasyroimue Oenku. Bakueiime
CIOCOOBI TOTYYeHHUS aMUHOB U
aMUHOKUCIIOT. XMMHUYECKHE CBOMCTBA
OCJIKOB: THIPOJIU3, JCHATYpaITHs,
KaueCTBEHHBIE (IIBETHBIC) PEAKIIUU Ha
OeKu

50,22

17,36

39,27

62,12

82,53
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Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yYMEHHUSA

YpoBeHb
CJIO’KHOCTH
3aJJaHus

[IporeHT BBIIOTHEHMS 3a)IaHUs B cyOBbekTe Poccuiickoit qDe,uepauI/II/IS
OBHSIMH ITOATOTOBKH

B Ipyniax y4aCTHHKOB 3K3aMEHa C pa3HbIMH Yy

CpEIHU,
%

B IpyIle
HE IPEOI0JIEBILIUX

MHUHHAMAaJIbHBIA O, %

B IpyIIIE OT

MHHHUMAJIBHOT'O JO

60 T1.0.

B TpYIIIE OT
61 mo 80 T.0.

B TpYyIIIe

or 81 mo 100 T.0.

14.

XUMHUYECKUE CBOMCTBA YIIIEBOAOPOIOB:
AIKaHOB, ITUKJIOAIKAHOB, AJIKEHOB,
aJKaIUuCHOB, aIKUHOB, aPEHOB.
Peaxiiuu 3aMerieHus raiorena Ha
ruapokco-rpynny. JleiictBue Ha

TaJIOT €HITPON3BOIHBIE

BOJIHOTO M CIIMPTOBOTO PACTBOPA
IETOYH.

B3aumMopeiicTBue AUranoreHaJIKaHOB C
MarsmeM u nuakoM. Mcnonp3oBanue
TaJIOT€HIIPOU3BOIHBIX YTICBOIOPOI0B
TIPH CUHTE3€ OPTaHUIECKHUX BEIECTB.
CB0OOOIHOpAIUKATILHBIA U MOHHBIH
MexaHu3MbI peakiuu. [lonsarue o
HyKieodwmie u anexrpoduie. [Ipasuio
MapkoBHukoBsa. [IpaBuino

3aifiieBa

48,7

1,65

25,17

74,60

98,12

15.

XapakTepHble XUMUYECKHE CBOMCTBA
MIPEJIENBbHBIX OJTHOATOMHBIX
MHOTOaTOMHBIX

CIUpTOB, (heHoIIa, alIbACTHIIOB,
KapOOHOBBIX KHCIIOT, CIIOXKHBIX 3QHUPOB.
Baxneiimme criocoObl morydeHus
KHCIIOPOJCOAEPKAIINX

OPraHNYeCKUX COEAMHEHUN

56,36

4,55

33,09

88,57

99,83

16.

I'eneTnueckas cBSI3b MCKAY KJjlacCaMHU
OpTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

63,45

8,26

50,00

89,15

98,97

17.

Xumuueckas peakuus. Knaccnpukanus
XUMUYECKUX PEaKLUil B
HEOpPraHWYECKONW U OPraHUYECKON
XUMHH. 3aKOH COXPAaHEHUs MacChl
BEILIECTB

49,65

7,02

31,35

71,13

91,10
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Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yYMEHHUSA

YpoBeHb
CJIO’KHOCTH
3aJJaHus

[IporeHT BBIIOTHEHMS 3a)IaHUs B cyOBbekTe Poccuiickoit qDe,uepauI/II/IS
OBHSIMH ITOATOTOBKH

B Ipyniax y4aCTHHKOB 3K3aMEHa C pa3HbIMH Yy

CpEIHU,
%

B IpyIle
HE IPEOI0JIEBILIUX

MHUHHAMAaJIbHBIA O, %

B TPYIIIE OT
MHUHHUMAJIBHOTO 0
60 T1.0.

B TpYIIIE OT
61 mo 80 T.0.

B TpYyIIIe

or 81 mo 100 T.0.

18.

CKOpOCTb peakiy, €€ 3aBUCUMOCTb OT
pasITUIHBIX (aKTOPOB

66,82

14,46

60,23

86,37

94,86

19.

OKHUCINTENHHO-BOCCTAHOBUTEIIbHbIE
peaxkuuu.

IloBeneHue BEIIECTB B cpeiax ¢ pa3HbIM
3HaueHueM pH. MeToabl 3J1eKTpOHHOTO
OanaHca

81,37

33,06

81,35

96,54

98,97

20.

DIIEeKTPOJIU3 PACIIIaBOB U PaCTBOPOB
coien

69,29

21,90

61,06

87,53

98,63

21.

I'unponus coneil. MonHoe
MpOU3BEACHUE BOABL. BomopoaHslii
nokazateins (pH) pactBopa

74,38

24,79

71,62

91,69

95,55

22.

OO0paTtumbie peakiiui. XUMAYECKOE
paBHOBecHe. PakTOPbI, BIUSAIONINE HA
COCTOSIHUE XMMUYECKOTO PABHOBECHSI.
ITpunnun Jle Illarense

55,63

13,02

41,42

73,09

94,52

23.

Ob6paTtumbie 1 HeOOpaTUMBbIe
XMMHUYECKHE PEaKIH. XUMHIECKOe
paBHOBecHe. Pacu€Thl KommdyecTBa
BEIL[ECTBA, MACCHI BEIIECTBA UM 00BEMa
ra30B 10 U3BECTHOMY KOJIMUECTBY
BEIL[ECTBA, Macce WM 00bEMY OJHOTO H3
YYaCTBYIONIMX B PEAKIIUH BEHIECTB

83,25

39,46

83,00

97,34

99,14

24,

Wnentudukanys HeOpraHuIeCKux
coenuHeHnil. KauecTBeHHbIE peakiiuy Ha
HEOPraHWYECKUE BEUIECTBA U HOHBI.
Wnentuduxamms opraHMuecKux
COCIUHCHUH.

Pemienue sxcriepuMeHTaNbHBIX 33724 Ha
pacro3HaBaHNEe BEIECTB

41,1

2

1,86

22,77

56,93

88,18
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Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yYMEHHUSA

YpoBeHb
CJIO’KHOCTH
3aJJaHus

[IporeHT BBIIOTHEHMS 3a)IaHUs B cyOBbekTe Poccuiickoit qDeILepauI/II/IS
OBHSIMH ITOATOTOBKH

B Ipyniax y4aCTHHKOB 3K3aMEHa C pa3HbIMH Yy

CpEIHU,
%

B IpyIle
HE IPEOI0JIEBILIUX

MHUHHAMAaJIbHBIA O, %

B TPYIIIE OT
MHUHHUMAJIBHOTO 0
60 T1.0.

B TpYIIIE OT
61 mo 80 T.0.

B TpYyIIIe

or 81 mo 100 T.0.

25.

XuMus B NOBCEAHEBHON KU3HU.
IIpaBuma 6e30macHON pabOTHI ¢ EAKUMH,
TOPIOYNMHU

Y TOKCUYHBIMH BEILIECTBaMH,
cpeacTBaMu OBITOBOM XUMHH. XUMHSI H
310pOBbE. XUMHUS

B MeauuuHe. XUMHUS U CEIbCKOE
X035UCTBO. XUMHUS B IPOMBIIIJIEHHOCTH.
XUMUSI ¥ SHEPTE€THUKA: IPUPOIHBIN U
nomyTHbIH HeTsHOH ra3el. CocTaB
HedTH U e€ mepepaboTka (IPUPOIHEIE
WCTOYHHKH YTIIEBOIOPOIOB). XUMHUS U
3KOJIOTHsL. XUMHUECKOe 3arpsi3HeHHe
OKpYKaIOILIEN CpeJibl U Ero
nocneactBusa. Oxpana runpocepsl,
MOYBEI, aTMochepsl, GIIopk! U (hayHBI OT
XUMHYECKOro 3arpsisHeHus. [Ipodiema
OTXOJIOB ¥ MTOOOYHBIX POITYKTOB.
AnbTepHATUBHBIE HICTOYHUKH YHEPTHH.
OO6mme mpeaCTaBICHHS O
MPOMBIIIIEHHBIX COCO0aX MOTyUYeHHS
XUMHYECKUX BEIECTB (Ha MpUMepe
MIPOM3BOICTBA aMMHAKa, CEPHON
KHCIO0ThI). U€pHas U 1BeTHas
MeTairyprust. CTEKIIO ¥ CHIHKaTHAS
MIPOMBIIUIEHHOCTD. [IpomblteHHast
opraanyeckast XuMusi. CeIpb€ s
OpPTaHMYECKOW MPOMBIIUIEHHOCTH.
CtpoeHue 1 CTpyKTypa HOJIMMEPOB.
3aBHCHMOCTH CBOMCTB MOJIMMEPOB OT
ctpoeHust MosiekyJ1. CriocoOb!
MOJTyYEHUS: peaKklUi OIMMEpPU3aliuH 1
nojukoHaeHcauuu. Knaccudukaums
BOJIOKOH

29,88

7,44

15,51

37,18

67,47

N
P




Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yYMEHHUSA

YpoBeHb
CJIO’KHOCTH
3aJJaHus

[IporeHT BBIIOTHEHMS 3a)IaHUs B cyOBbekTe Poccuiickoit qDe,uepauI/II/IS
OBHSIMH ITOATOTOBKH

B Ipyniax y4aCTHHKOB 3K3aMEHa C pa3HbIMH Yy

CpEeHU,
%

B IpyIle
HE IPEOI0JIEBILIUX

MHUHHAMAaJIbHBIA O, %

B TPYIIIE OT
MHUHHUMAJIBHOTO 0
60 T1.0.

B TpYIIIE OT
61 mo 80 T.0.

B TpYyIIIe

or 81 mo 100 T.0.

26.

Pacuersl MmaccoBOi 1OIU U MOJSIPHOM
KOHIICHTpAIK BENIECTBA B PACTBOPE

60,97

8,68

49,17

83,14

95,89

27.

Pacuérer TermmmoBoro 3¢ dexra (1o
TEPMOXUMHUYECKUM YPABHEHUSIM).
Pacuérel 00BbEMHBIX OTHOIIEHNUN Ia30B
MIPY XUMHUYECKUX PEaKIIHSIX

74,06

19,42

69,80

93,07

100,00

28.

Pacuérer maccrel (00BEMa, KOTMIECTBA
BEII[ECTBA) IPOIYKTOB PEAKIINH, ECITH
OJTHO W3 BEIIECTB JJAHO B U30BITKE
(nMeeT mpuMecH); pacu&ThI MaCCOBOM
Wi 00BEMHON J0JIM BBIXOJ1a TIPOIYKTa
pPEeaKIiK OT TEOPETHUCCKHU
BO3MOXKHOTO

46,09

1,24

22,94

69,52

96,58

29.

OKHCANTENBHO-BOCCTAHOBHTEIBHBIE
peakuuu. [loBeneHne BEIECTB B cpeaax
¢ pa3HbIM 3HaueHueM pH. Metosl
3JIEKTPOHHOTO OajaHca

50,67

1,86

28,47

77,83

96,92

30.

DNEKTPONUTHIECKAs TUCCOITUAIIHSL.
CuIibHBIC U CITa0bIe DIEKTPOJIHTEHI.
Cpena BOAHBIX PacTBOPOB BEILECTB:
KHCJasi, HeUTpalibHasl, IeNoYHasl.
Crenens nucconmanuu. Peakimu
HOHHOTO OOMeHa

45,01

1,24

b

23,93

67,21

92,12

31.

I'eneTmueckas CBSA3b HEOPraHn4eCKux
BCHICCTB, MIPUHAJICI)KAIINX K
Ppa3JIMYHbIM KJIacCaM

37,25

0,21

13,16

54,73

92,04

32.

T'eneTnueckas cBsi3b MEXIY KlacCaMU
OPraHNYeCKUX COETMHEHUN

37,83

0,41

10,23

59,21

94,38
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Howmep
3a/1aHus
B KM

[IpoBepsiemMble 31eMEHTHI coaepKaHus /
yYMEHHUSA

YpoBeHb
CJIO’KHOCTH
3aJJaHus

[IporeHT BBIIOTHEHMS 3a)IaHUs B cyOBbekTe Poccuiickoit qDeILepauI/II/IS
OBHSIMH ITOATOTOBKH

B Ipyniax y4aCTHHKOB 3K3aMEHa C pa3HbIMH Yy

CpEIHU,
%

B IpyIle
HE IPEOI0JIEBILIUX

MHUHHAMAaJIbHBIA O, %

B TPYIIIE OT
MHUHHUMAJIBHOTO 0
60 T1.0.

B TpYIIIE OT
61 mo 80 T.0.

B TpYyIIIe

or 81 mo 100 T.0.

33.

PacuéTel Macchl BellecTBa Wik 00bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wik 00BEMY OJTHOTO U3
YYacCTBYIOIIMX B PEAKLIUH BELIECTB.
Haxoxnenne MoJeKysipHOi (popmyItbt
OpPraHUYECKOTO BEIIECTBA 110 €ro
IUIOTHOCTH U MaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJISIIIINX B €r0 COCTaB, WIIN
10 NPOAYKTAM CTOPaHUs; YCTAHOBIICHUE
CTPYKTYPHOH (hOPMYJIbI OPraHHYECKOTO
BCILIECTBA HA OCHOBE €TI0 XMMHUYCCKHUX
CBOMCTB WJIM CIIOCOOOB TTOTYICHHS

25,24

0,41

3,30

30,87

82,99

34.

Pacuérer maccrel (00BEMa, KOTMIECTBA
BEIICCTBA) POJAYKTOB PEAKIUH, SCITH
OJIHO M3 BEIIECTB JJaHO B U30BITKE
(nMmeet mpuMecH).

Pacuérsl macchl (00BEMa, KOTHYECTBA
BEIIECTBA) MPOJIYKTa PEaKIUH, SCITH
OJTHO W3 BEIECTB JIJaHO B BUJIE PacTBOpPa
¢ onpeaenéHHON MacCoBO onei
pacTBOPEHHOTO BELIECTBA.

Pacu€trl ¢ ncronp30BaHUEM MTOHITHN
«MaccoBast I0JIsD», «MOJISpHAs
KOHIICHTPAIUS,

«PacCTBOPUMOCTD)

10,6

0,00

1,36

7,04

43,84
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Tabauya 2-14

[IpomeHT yyacTHUKOB 3K3aMeHa B cyObekTe Poccuiickoit @enepanmn,

Homep Komiaectso MOy YMBIINX COOTBETCTBYOIIUH NEPBUYHBIN 0ajll 32 BBIIOJIHEHUS 3a0aHUS
saamuA / KpHTEpUS - B IPYIIax YYaCTHUKOB 9K3aMEHa C Pa3HbIMU YPOBHSIMH HOATOTOBKH
ounennBanus B KUM | mepBuduHBIX 6amioB He nll)gei)i};?;zmnx MHHHM:ﬂiiyoiieﬂzT 60 1.6.. B rpymnme ot 61 xo 80 1.6., B IpymIe

MHHUMAaJILHEIN Oam, % % % ot 81 10 100 7.6., %
1 1 59,38 67,45 85,08 97,22
0 40,63 32,55 14,92 2,78
) 1 47,77 69,81 80,19 93,75
0 52,23 30,19 19,81 6,25
3 1 29,46 59,19 82,28 97,57
0 70,54 40,81 17,72 2,43
4 1 16,96 53,46 85,08 97,92
0 83,04 46,54 14,92 2,08
5 1 8,48 46,21 86,95 97,57
0 91,52 53,79 13,05 2,43
2 20,54 70,49 93,47 100,00
6 1 38,84 23,44 5,59 0,00
0 40,63 6,07 0,93 0,00
2 0,00 6,24 34,03 75,35
7 1 7,14 19,22 33,33 18,75
0 92,86 74,54 32,63 5,90
2 0,89 10,96 62,00 95,83
8 1 5,80 29,68 26,11 4,17
0 93,30 59,36 11,89 0,00
9 1 25,00 45,36 75,76 95,14
0 75,00 54,64 24,24 4,86
10 1 29,02 67,79 92,54 99,31
0 70,98 32,21 7,46 0,69
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Howmep
3a7aHusl / KpUTEPHs
onenuBanusa 8 KUM

KonuuecTBo
MOJTYYECHHBIX
MIePBUIHBIX OAJIIIOB

[IponeHT yuacTHUKOB 3K3aMeHa B cyObekTe Poccuiickoit @eneparym,
MOy YMBIINX COOTBETCTBYIOIIUH NIEPBUYHBIN 0ajll 32 BBIIOJIHEHHS 330aHUS
B IPyIIax YYaCTHUKOB 3K3aMEHa C Pa3HbIMU YPOBHSIMH HOATOTOBKH

B TpyMIIe
HE TIPEOJI0JICBIITUX
MHHUMAaILHBIA Oain1, %

B TPYIIIE OT
MHHHMAaIEHOrO 10 60 T.0.,
%

B rpymnme ot 61 xo 80 1.6.,
%

B TpYyIIIIe
ot 81 10 100 1.6., %

1 1 18,30 37,27 80,19 95,14
0 81,70 62,73 19,81 4,86
12 1 8,04 31,87 82,52 98,96
0 91,96 68,13 17,48 1,04
13 1 18,30 39,29 61,77 82,29
0 81,70 60,71 38,23 17,71
2 0,00 14,17 65,73 97,22
14 1 3,13 22,60 17,72 1,74
0 96,88 63,24 16,55 1,04
2 1,34 23,44 81,82 99,65
15 1 5,80 19,73 13,29 0,35
0 92,86 56,83 4,90 0,00
16 1 7,59 50,76 89,04 99,31
0 92,41 49,24 10,96 0,69
17 1 7,59 31,53 70,86 90,97
0 92,41 68,47 29,14 9,03
18 1 14,29 60,20 86,71 94,79
0 85,71 39,80 13,29 5,21
19 1 32,59 81,96 97,20 98,96
0 67,41 18,04 2,80 1,04
20 1 21,43 60,54 87,65 98,61
0 78,57 39,46 12,35 1,39
71 1 25,00 71,50 91,61 95,49
0 75,00 28,50 8,39 4,51
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Howmep
3a7aHusl / KpUTEPHs
onenuBanusa 8 KUM

KonuuecTBo
MOJTYYECHHBIX
MIePBUIHBIX OAJIIIOB

[IponeHT yuacTHUKOB 3K3aMeHa B cyObekTe Poccuiickoit @eneparym,
MOy YMBIINX COOTBETCTBYIOIIUH NIEPBUYHBIN 0ajll 32 BBIIOJIHEHHS 330aHUS
B IPyIIax YYaCTHUKOB 3K3aMEHa C Pa3HbIMU YPOBHSIMH HOATOTOBKH

B TpyMIIe
HE TIPEOJI0JICBIITUX
MHHUMAaILHBIA Oain1, %

B TPYIIIE OT
MHHHMAaIEHOrO 10 60 T.0.,
%

B rpymnme ot 61 xo 80 1.6.,
%

B TpYyIIIIe
ot 81 10 100 1.6., %

2 3,13 20,91 55,94 89,58
22 1 20,09 40,47 34,03 9,72
0 76,79 38,62 10,02 0,69
2 32,14 77,23 96,27 98,96
23 1 17,86 11,30 2,56 0,35
0 50,00 11,47 1,17 0,69
2 0,00 10,79 37,53 77,78
24 1 2,23 23,27 38,46 20,83
0 97,77 65,94 24,01 1,39
75 1 7,14 14,17 36,60 67,01
0 92,86 85,83 63,40 32,99
2% 1 8,48 48,90 82,98 95,83
0 91,52 51,10 17,02 4,17
7 1 20,98 70,32 93,01 100,00
0 79,02 29,68 6,99 0,00
73 1 1,34 22,93 69,70 96,53
0 98,66 77,07 30,30 3,47
2 0,45 24,28 72,96 95,14
29 1 3,13 9,61 10,72 4,17
0 96,43 66,10 16,32 0,69
2 0,00 15,85 59,21 89,58
30 1 1,79 15,51 15,85 4,86
0 98,21 68,63 24,94 5,56
31 4 0,00 0,00 19,81 77,78

31



[IponeHT yuacTHUKOB 3K3aMeHa B cyObekTe Poccuiickoit @eneparym,
MOy YMBIINX COOTBETCTBYIOIIUH NIEPBUYHBIN 0ajll 32 BBIIOJIHEHHS 330aHUS
Homep Konnuectso
B IPyIIax YYaCTHUKOB 3K3aMEHa C Pa3HbIMU YPOBHSIMH HOATOTOBKH
3a7aHusl / KpUTEPHs MOJYYECHHBIX
B TpYyIIIE B TpYyIIIE OT
ounennBanns B KUM | mepBuuHBIX 6amioB B rpymnme ot 61 xo 80 1.6., B TpymIe
HE MPEOI0JICBIINX MHHHMAaIEHOrO 10 60 T.0., o o
. o o % ot 81 mo 100 1.6., %
MHHUMAaJILHEIN Oamt, % %
3 0,00 3,04 24,01 14,93
2 0,00 12,65 25,41 5,90
1 0,89 19,06 17,02 1,04
0 99,11 65,26 13,75 0,35
5 0,00 0,84 20,75 78,82
4 0,00 1,69 22,84 15,28
1 3 0,00 2,36 18,88 4,51
2 0,45 10,62 16,32 1,39
1 1,34 12,14 11,89 0,00
0 98,21 72,34 9,32 0,00
3 0,00 0,34 17,48 70,14
13 2 0,00 2,19 17,02 17,71
1 0,00 4,55 5,36 3,13
0 100,00 92,92 60,14 9,03
4 0,00 0,00 0,23 21,18
3 0,00 0,00 0,00 9,38
34 2 0,00 0,00 0,93 12,15
1 0,00 5,56 25,41 36,46
0 100,00 94,44 73,43 20,83

s ananuza OCHOBHBLIX CMAMUCMUYECKUX XAPAKMEPUCMUK 3a0aHull Ucnoivsyemcs ob6obwennvii nian eapuanma KHUM no npeomemy
(cm. Cneyugpuxayuro KHUM ona nposedenuss EI'D no yuebnomy npeomemy 6 2026 200y) ¢ yKazaHuem cpeOHUX NO PeZUOHY NPOUEHMO8
6bINOJIHEHUA 3A0AHUTL KAMHCOOU TUHUU, KAHCO020 KPUMEPUA OUCHUBAHUA 3a0anuil ¢ noarumomuyeckou ouenxoi (Tao. 2-13, Tao. 2-14).
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YCHEIIHO BO BCei paboTe BBIMOIHEHbI TOJbKO 3amanue 33 (25,24%) u 3amanue 34 (10,6%). laxe B rpymme 3K3aMEHYEMbIX C pe3yJibTaTaMu

ot 81 1o 100 1.06. mpoueHt BoinonHeHus 67,47. Jljisg 3T0# Ipynibl — 3TO caMOe HEYCIEIIHOE 3a/laHue.

3.2. MeTtoanyeckuii aHaau3 BbINoJHeHUus 3agannii KUM o0y4yaomuMucs ¢ pa3HbIMH YPOBHAIMH NOJATOTOBKH U
PEKOMEHIANNH /ISl yYUTeJeld 0 COBEPIIEHCTBOBAHUIO NMPENOJABAHNs YUeOHOI0 IpeMeTa

Memoouueckuil ananuz npoBoOUmMcs Ha OCHO8E CMAMUCTMUYECKUX OAHHbIX O blnoaneHuu 3adanuii KUM yuacmuuxamu sxzamena (n. 3.1).
Ananuz npoeooumcs ¢ y4yemom NOAYYEHHBIX Pe3yIbmamosd Cmamucmuiecko20 anaiu3a 6ce20 Maccusa pe3yibmamos 0CHO8HO20 OHs OCHOBHO2O
nepuooa dK3ameHa no y4eOHoMmy npeomemy 6He 3a8UCUMOCHIU OHl 8bINOTIHEHHO20 YUACHHUKOM IK3amena eapuanma KHM.

na 3a0anuii ¢ Kpamkum 0meemom munuyHbvle OWUOKU AHATUIUPYIOMCA HA OCHOBE 8eepO8 OMBEEmMOo8 Ha COOMEEMCMEYIouue 3a0aHUs.

Pexomenoayuu ons yuumeneti no cogepuieHCmeosanuto nNpenooasanus y4eono2o npeomema (oaiee - peKoMeHOAyuu) coCmasiaiomcs Ha
O0CHOBe NPOBEOCHHO20 aHanu3a evinonnenus 3aoanuit KUM u 6ving1eHHbIX MURUYHBIX 0eUUUMOE 8 NOO20M0B8KE WKOIbHUKOG.

3.2.1. Meroauyecknuii AaHAJIU3 BbINOJHEHUNA 33JaHUI OOYYAWIIMMHUCA ¢ MHHHMAJIBHBIM YPOBHEM
NMOATrOTOBKM (He MPeoJ0JieBIIMX MHUHHUMAJIBHBIA 0aJ1J1), BKJIKYasg METOAUYECKHE PEKOMEHJAAUHHU s
yuHuTeJIeH

Memoouueckuii ananus npogooumMcs Ha OCHOGe pe3VIbmamos GblNOJHeHUs 3a0anuil epynnoi yuacmuukoe EID, ne npeoodonesuiux
MUHUMAnbHbIL Oann. Pexomenoayuu Ons yuumeneu OONJHCHbI OblMb OPUEHMUPOBAHLL HA OOCHUMNCEHUE PEeATUCHMUYHBLIX 3A0a4 KOppeKuuu
Ooepuyumog 6 noocomosKe y WKOIbHUKOS, PUCKYIOWUX He NPeo0oiemb MUHUManbHoll oann EI'D no yuebnomy npeomemy. Llenesvim opuenmupom
PeKoMeHOayull sA613emcsi npeodoieHue MUHUMAaIbHo2o oanna EI'D.

3.2.1.1. Onmucanue nNpegMeTHOM NMOATOTOBKH y4acTHUKOB EI'J ¢ MUHHMAIBHBIM YyPOBHEM NOATOTOBKH, AHAJIM3
THNHMYHBIX J1e(UINTOB B NOATOTOBKE

o Onucanue JOCTUTHYTHIX MpeAMETHBIX pe3yabTaToB @I'OC: 0CBOGHHBIX TEM NMPOrpaMMbl, C(HOPMUPOBAHHBIX YMEHUH U T.11. (€CTH UMEIOTCS)

Vkazamv (nepeuuciums) memvi npOZpammol U yMeHUs, KOMOpwle 8 HAUbOIbLUel CmeneHu ChHoPpMUPOBAanbl, UCX005 U3 AHAIU3A BbINOIHEHUS
3a0anuti (cmonbey 2 Tabauywt 15).
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B nanHO# rpynme sk3aMeHyeMbIX Ha 0a30BOM ypoBHE ObulM C(HOPMHUPOBAHBI YMEHHUS XapaKTEpU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM M BO30Y)XIEHHOM COCTOSIHMM) M MOHOB XMMHUYECKHX 3yieMeHTOB 1—4 mepuonoB I[lepuoanmdeckoit cucremsl /.M. MenneneeBa u ux
BAJICHTHBIE BO3MOXKHOCTH, UCIOJIB3YsI OHATHUS S-, P-, d-3IEKTPOHHBIE OpOUTANIN, SHEPIEeTUYECKHE YPOBHU M YMEHUSI OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMM COeIMHEHMH 0 nepuoaaM u rpynmnam. Ha Gosee BBICOKOM ypOBHE OTHOCUTEIBHO
XOpomo c(OpMHUPOBaHbl YMEHHUS BBIABIATH XapakTEpHble NPU3HAKM M B3aUMOCBSA3b H3YYEHHBIX 0a30BbIX MOHATUH XUMHM, IPUMEHSTH
COOTBETCTBYIOLIUE ITOHATHUS IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKMX BEILECTB U UX IIPEBPALICHUM; UCIIOIb30BAaTh 3HAHUS O COCTaBE U

CBOMCTBaX HCOPTraHNYCCKUX BCHICCTB AJId MMPOTHO3UPOBAHUA BO3MOXKHOCTEH HX OCYHICCTBJICHHA, COCTABJIATh YPAaBHCHUA XUMHNYCCKUX peaKquI C

HEOPraHWYECKMMU BEIICCTBAMM.

HaunbGoiiee ocCBOEHHBIE TEMBI ITPOTPaAMMBI:

- CoBpemMeHHasi MOJIeNIb CTPOCHHS aToMa. Pacnipenenenue 3J1eKTpOHOB IO SHEPTETUUECKUM YPOBHSM.

- Knnaccuukanus xumuaeckux meMeHToB. OcOOEHHOCTH CTPOSHHSI SHEPTETUIECKUX YPOBHEH aTOMOB (S-, p-, d-32JIEMEHTOB).

- OcHOBHOE U BO30YKAEHHOE COCTOSIHHSI aTOMOB. DJIEKTPOHHAsA KOH(UTYpalus atoMa. BaleHTHbIE 2JIEKTPOHBI.

- [lepuonnueckas cucrema xumudeckux aaeMeHToB .M. Menneneesa. ®usznueckuii cmeici [lepuoanueckoro 3akona /.M. Menneneesa.

- [Ipy4rHBI ¥ 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB M UX COCIMHEHUH 10 IEPUOJaM U rPyIIIaMm.

- 3aKOHOMEPHOCTH B ©3MEHEHUH CBOMCTB MPOCTHIX BEUIECTB, BOJOPOJIHBIX COCTMHEHUM, BHICIITUX OKCHJIOB U THAPOKCHJIOB.

- XUMUYECKHE CBOWCTBA BaXKHEUIIMX METAIJIOB (HATpUM, Kanui, KalblMii, MarHui, allOMUHUN, IIMHK, XpOM, JXXEJle30, Melb) M HuX
coenuHeHui. OO0IIMe CIOCOOB! MOMyUEHHUSI METAIIIOB.

- XUMHUYECKHE CBOMCTBA BOXKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, Cephl, a30Ta, (ocdopa, yriepoaa U KpeMHHUsSI) U UX COEAUHEHUMN (OKCHIIOB,

KHCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN ).

0 AHamn3 TUIIHYHBIX ,Z[C(I)I/II_II/ITOB B HpC,Z[MeTHOﬁ NOATOTOBKE: HCOCBOCHHBIC HJIN c1a00 OCBOCHHBIC TEMBI mporpaMmel, HCC(bOpMI/IPOBaHHLIC
NN HEAOCTATOYHO C(i)OpMI/IpOBaHHBIe YMCHUA, HABbIKHU, BUIBI IMO3HABaTCIILHOM ACATCIIBHOCTH, IMPOABIAIOIMIUCCA B TUIIMYHBIX omuoOKax npu
BBIITOJIHCHHUU COOTBCTCTBYIOIIHUX 3az[aH1/1171
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Ykazamo (nepeuucnums) memwvl npocpammol u ymeHus, Komopule 8 HauMeHvlel Cmenenu choOpMupo8ansl, UCX00s U3 AHAIU3A BbINOIHEHUS

3a0anutl (cmonodey 2 Tabauywt 15).
Tabauya 2-16

Noni/m | Tembl mporpamMmbl B YMEHHSI Knacc(-b1) u3ydenns B cootserctsuu ¢ POIT°
1. Knaccugukaius 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. TprUBHAIbHbIC 9 knacc . 155.4.1
Ha3BaHMS OTACJIBHBIX MPEJICTABUTENICH HEOPTraHUYECKUX BEIIECTB. 11 kiacc 6a30BbIit ypoBeHb 1. 117.7.1.1
Chopmuposannocms ymenuti camocmosmenbHo 8bloupams OCHOBAHUSL U yrayOneHHblid ypoBens m. 118.7.1.1

Kpumepuu 011 K1accughukayuy Heo2aHuyeckux eeujecms u Ucnoib308ams
MeAHCOYHAPOOHYIO XUMUUECKYIO HOMEHKIAMYPY U MPUBUATbHbIE HA36AHUS

sewecms.
2. Xumunueckas peakuus. Kiaccupukanys XMMHUUECKUX peakliuii B 9 knacc . 155.4.1
HEOPraHWYECKON U OPraHUYEeCKON XMMHH 110 Pa3IMYHbIM pU3HAKAM. 3aKOH 11 xmacc 6a3oBslii ypoBenb . 117.7.1.1
COXpaHEHUsI MacChl BEUIECTB. yrayOsieHHbld ypoBens 1. 118.7.1.1

Chopmuposannocms yMeHUll cCamoCmosmenbHo 8bloUpanms 0OCHOBAHUSL U
Kpumepuu 01 K1ACCUPUKAYUU XUMUYECKUX PeaKyUll 8 HeOP2AHUYeCKOU U
OP2AHUYECKOU XUMUU NO PA3TUYHBIM NPUSHAKAM (MO YUCTY U COCMABY
YUACMBYIOWUX 8 peakyuu eewecms, no meniogomy dghgexmy, no usmeHeHuro
cmenenell OKUCIEHUsL XUMUYECKUX JJIeMeHMOo8, N0 0OpamumMocmu, no y4acmuro
Kamanuzamopa, no yucny ¢gas).

9 xknacc . 155.4.4
10 xnacc 6a30BbIit ypoBeHb 1. 117.6.1.2

yriayOsieHHbId ypoBeHs 1. 118.6.1.5
XuMUs U 310pOBbE. XUMHS B MEAUIIMHE. XUMUS U CEIIbCKOE XO3IMCTBO. XUMUSA | 1] kiracc 6a30BbIid yposenb 1. 117.7.1.2

B IIPOMBIIUIEHHOCTH. XUMHUS ¥ 9HEPIe€TUKA: IPUPOJIHBIM U NOMYTHBIH HEDTAHON | yrmy6nenHslil ypoBens 1. 118.7.1.3
ra3el. CoctaB HeQTH U €€ nepepaboTKa (MPUPOJHbIE HICTOUYHUKU
yIJIE€BOAOPOIOB).

XuMus B oBceTHEBHOM kn3HU. [IpaBuiia 6e30macHoil paboThI ¢ eAKUMU,
TOPIOYMMH M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMH OBITOBOI XUMHUH.

XuUMHS ¥ KOJIOTHsSl. XUMUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpe/ibl U €To
nociencteus. Oxpana ruapocdepsl, mouBbl, aTMOChepsl, (HIOpHI U GayHBI OT
XUMHUYeCcKoro 3arpsi3HeHus. [IpobGiaemMa 0TX010B U TOOOYHBIX TPOAYKTOB.
AJbTepHATUBHBIC UCTOYHUKHU YHEPTHUH.

O6H_[I/IC MpEACTABJICHUSA O ITPOMBIINIJICHHBIX crocobax MOJIYUCHUA XUMHWYCCKUX

9 3nech u nanee: Cm. nyukr 3 Cnenudukanun KM ET'D 2026 roxa 1o y4eOHOMY IPEAMETY.
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BEIECTB (HA MpUMEpPE MPOU3BOJICTBA AMMHAKA, CEPHON KUCIIOTHI). YEpHas u
1BeTHas MeTauryprusa. CTeKII0 U CUIIMKaTHAs IPOMBIIIEHHOCTb.
[TpombinenHast opranudeckast Xumusi. CeIpb€ AJ1 OpraHMuecKon
IIPOMBIIIJICHHOCTH.

CrpoeHue u CTpyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMCTB MOJMMEPOB OT
cTpoeHus MoJeKyJl. CriocoObl MOMydeHus: Peakiiuy MOTUMEPU3alud U
nonuKoHAeHcanuu. Kinaccudukaims BOJIOKOH.

Bnaodenue cucmemoti 3Hanuii 0 c8olicmsax, cocmase, NOayYeHuu u
0e30nacHOM UCNOIL308AHUU BANCHEUUUX HEOPSAHUYECKUX U OPAHUYECKUX
seujecma 6 Obimy U NPAKMUYECcKol desimenbHoCmu yenosexa. Braoenue
CUCMEMOU XUMUYECKUX 3HAHULL, KOMOopas 8KIouaem oouue HayuyHvle NPUHYUNbL
XUMUYECKO20 NPOoU3800Cmaa HeqhmenpooyKkmos, chopmMupo8aHHoCmy YMeHUll
BbISABISIMb 63AUMOCE53b XUMUYECKUX 3HAHUL ¢ NOHAMUIMU U NPeOCmAaBIeHUAMU
opyeux npeomemos 0jisi boiee 0CO3HAHHO20 NOHUMAHUS U 0OBACHEHUS CYUHOCTU
MAmMepuarbHo20 eOUHCMea Mupa.

Copmuposannocme ymenus niaHUpoO8ams U NPOEOOUMb XUMUYECKULL
IKCHepUMeHM ¢ cOOI00eHUeM NPasul 6e30naAcH020 0OpaeHUs. C BeueCn8aMU
U 1a60pamopHuiM 000pPYO0SaAHUEM, YMEHUS OCYWECMEISMb YeLeHANPABIeHHbII
HOUCK XUMUYECKOU UHDOPMAYUU 8 PAZTUYHBIX UCIOYHUKAX (HAVYHAS U YYeOHO-
HAYYHas Iumepamypa, cpeocmea Maccosol ungpopmayuu, cemo Unmeprem u
opyeue), Kpumuiecku anaiu3uposams XUmMu4eckyio uHghopmayuro,
nepepabamoleams e€ u UCNoab308amMb 6 COOMEEMCMEUU C NOCMABIEHHO
3a0aueil.

CniocoObl BbIpayke€HUsI KOHIIEHTPALMU PacTBOPOB: MaccoBas J0JIsi PACTBOPEHHOTO
BELIECTBA, MOJIIpHAsl KOHLIEHTpALHs.

Cdopmuposannocms ymenus npogooums paciémul ¢ UCNONb308AHUEM
HOHAMUU «MACCOB8As O0JISLY, «KMOTAPHASL KOHYESHMPAYUSY.

8 xmacc m. 155.3.2
11 xnacc 6a3oBbIit ypoBeHs 1. 117.7.1.1
yrayOsiaeHHbIN ypoBeHb 1. 118.7.1.3

Pacuérel Mmacchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMHU, €CIIN
OJTHO W3 BEIIECTB JIAHO B U30BITKE (MMEET MIPUMECH ); PACUETHI MACCOBOM MITH
00BEMHO# JTOTH BBIXO/1a MIPOIYKTa PEAKIIMU OT TEOPETHUECKH BO3MOXKHOTO.

Cohopmuposannocms ymenuii npo8ooums pacuémol Maccol (06véma,
KOIUYEeCmEa 6ewecmaa) npooyKmoe peakyuu, eciu 00HO U3 8euecms 0aHo 8
usbvImKe (Uumeem npumecu), 8bIx00a NPOOYKMa peaxyuu.

9 ximacc m. 155.5.7.2
11 xmacc 6a3oBbIi ypoBeHb 1. 117.7.1.2
yrayOsaeHHbId ypoBenb 1. 118.7.1.3
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@) PeamuctuuHbie «30HBI pocCTa» B 4aCTHU HpC,I[MCTHOfI IMOATOTOBKH JJIs1 YBEPEHHOT'O IIPEOAO0JICHUA MUHUMAJIbHOT'O 6amna EI'D

Bo3MOXHBIMU «30HAMU pPOCTay» Ui YBEPEHHOTO MpPeoiojeHHs] MUHUMaNbHOro Oamia EI'D Moxer ObITh BBINOJIHEHUE 3a/laHuil 0a30BOTO
YPOBHS CIOXHOCTH, C KOTOPHIMU MO>KHO CIPAaBHUTHCSI B COOTBETCTBHH C BBIyYEHHBIMH MpPaBUIAMHU U aJFTOPUTMaMH. DTO TeMbl 00pa3oBaTeIbHON
MPOrPaMMbI, COOTBETCTBYIOIIHE PJIEMEHTaM CoJiepkaHus 3ananuil 1-4 (3amanus 1 1 2 Oputn HarboJiee yCIeNTHBIMU B ATOU TPYTIIE SK3aMEHYEMBIX B
2026 rony):

1. CoBpemeHHass MOJielb CTPOECHMsI aroma. PacmpeseneHue 3JIEKTPOHOB IO SHEPreTHYECKUM ypoBHsAM. Kiaccudukaius XUMHYECKHX
3JIEMEHTOB. DJEKTPOHHAs! KOHPUTypalvs aToMa.

2. Ilepuonnyeckas cuctema xuMuueckux snemeHToB J.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOIMCTB AJIEMEHTOB U UX
COCIMHEHUH MO MEePUOIaM U TPYIIIaM.

3. DnekTpooTpuLaTeIbHOCTh. BaneHTHOCTh. CTEleHb OKUCIIECHHUS.

4. Bunbl XuMU4ecKkoil CBA3M (KOBaJICHTHas, MOHHAs, METaJNTMYecKasi, BOJOPO/IHAsA) U MeXaHU3MbI €€ oOpa3zoBaHUSI. MeXMOIEKYIsIpHbIE
B3aUMOJICHCTBUS. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

HecmoTtps Ha TO, uTO B 2026 TOMYy 3a7aHUE 5 OTHOCUTCS K HAUMEHEE YCIICITHBIM, €T0 BBIMIOJHEHNE CTOUT PACCMaTPUBATh, KaK «30HY POCTay.
[TpocTo HEOOXOAMMO BBIYYUTH KIACCH(UKAIMOHHBIE MPU3HAKU HEOPTAaHWMYECKUX BEIIECTB M MX Ha3BaHHSI. AHATOTUYHBIM siBIsieTcs 3anaHue 10,
JUTSL €70 BBITIOTHEHUS HYKHO BBIYYUTh KIaccU(PUKAIIMOHHBIE MPU3HAKA OPTaHMYECKUX BEIIECTB U UX Ha3BaHUs. TeMbl TPOrPaMMBI:

5. Knmaccudukanus Heopranuieckux BemniecTs. HoMeHkaTypa HEeOpraHu4eCKUx BEIIECTB.

6. IlpencraBienne o KiaccupuKanuu OpPraHUYECKUX BemiecTB. HomeHKIaTypa OpraHMYeCKHUX COeAMHEHUN (cucTeMaTthyeckas) |
TPUBHUAIIbHBIE HA3BaHUS BaKHEHIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEUIECTB.

K 3amanusiM, BBITONHAEMBIM MO MPABUIIAM U aJTOPUTMaM MOXHO oTHecTU 18-21 u pacuernsle 3ananus 23 u 27. [IpolieHT UX BBINOJIHEHUS B
2026 rony ot 14,5 1o 39.46. Tembl IPOrpaMMBI:

7. CkopocCThb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB.

8. OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIC pCaknunu.
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9. DAeKTpoaU3 pacIiaBOB U PaCTBOPOB COJIEH.

10. 'mpponus coneit. Bogopoansiit nokasareins (pH) pactBopa.

11. ObpaTumbie U HEOOpATUMBIE XUMUYECKUE PEaKIMH. XUMUIECKOe paBHOBecHe. Pacy€Thl KoIMUYecTBa BEIIECTBA, MACChl BEHIECTBA HIIU
00BEMa razoB Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU 00bEMY OJTHOTO U3 YYACTBYIOIUX B PEAKI[UU BEIIECTB.

12. Pacuétsr TeroBoro 3¢ dexra (1o TepMOXUMHYESCKUM YPABHEHHSM ).

W3 3agaHuii MOBBIIICHHOTO YPOBHS CJIOXKHOCTH MOXXHO OTMETHTh 6 MW 9, Hamboyiee yCHEIIHbIE 1O pe3yibTaraM d3TOro Toaa. [eMbl
IPOTPAMMBI:

13. Xumuueckue CBONCTBA BaXHEWIIUX METAUIOB U WX coeAuHeHuid. OO0mue crnocoObl MONydYeHUs MeTaioB. XHUMHUYECKHUE CBOMCTBA
BaXHEHIIINX HEMETAJJIOB M UX COCUHEHHM (OKCUI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOAOPOIHBIX COSIUHEHU).

14. I'eneTnueckast CBsI3b HEOPraHUYECKUX BEILECTB.

3.2.1.2. MeTtoauyeckuii aHAJIN3 KauecTBA 0CBOeHHS MeTanpeaMeTHbIX pe3yabTaToB PI'OC yuyacTtaukamu EI'D
¢ MUHMMAJIbHBIM YPOBHEM NOATOTOBKH

B oannom nymkme paccmampusaiomcs memanpeomemuvle pesyavmamsi @IOC (nosnasamenvHvle, KOMMYHUKAMUBHbLE, De2YIamMUGHbIE
(camoopeanuzayus u CAMOKOHMpPOTb)) (Oanee — memanpeomMemHuvle YMeHUs), KOmopble MOl NOGIUAMb Ha ebinoHeHue 3a0anuti KUM.

s npoeedenuss amanuza ciredyem UCHONB308aMb nepeyeHb memanpeomemuvlx pesyiomamos DI'OC, npusedennvii 6 madauye 1
Koouguxamopa EI'D no kasxcoomy yuebHOMYy npeomemy, a makxice YKA3aHue cessell MemanpeoMemusix U npeOMemublxX pe3yilbmamos 0C80eHUs.
OCHOBHOU 0bpazoeamenvHou npoepammul uz maodauyvl 2 Koougduxamopa EI'D.

Ananus modcem npogooumucs no epynnam/noocpynnam Y'VJ[, unu naubonee snauumvim 015 6binoaneHus 6orvuuncmea saoanui YYVJ/I.

o Pa3BepHyTblli KOMMEHTapuil Ha OCHOBE 3a/laHU / TPYIN 3aJaHUil, HA YCHEIIHOCTh BBIMOJHEHHUS KOTOPHIX MOTJIA MOBJIUATH AOCTATOYHAs
WIN HeJocTaToyHash c(OPMUPOBAHHOCTh METAINPEIMETHBIX YMEHHUM, C yKa3aHMEM COOTBETCTBYIOIIMX METANpEeAMETHBIX YMEHMH U UuX
MPOSIBJICHUS B TUITMYHBIX ONIMOKaX B OTBETAX YYACTHUKOB 3K3aMEHA Ha COOTBETCTBYIOIINE 331aHNUS;
l'oBoputh 0 gocTtaTouHOi CGHOPMUPOBAHHOCTH METANPEAMETHBIX YMEHUH B 53TOH TIpymme, SK3aMeHyeMbIX Henb3s. Yactuunas

c(OpMHUPOBAHHOCTh YMEHHUS OBJAJEHUS BHJAMHU JAESITEIBHOCTH IO TOJYYEHUI0 HOBOIO 3HAHUS, €ro HHTEpPIpETaluu, NpeoOpa3oBaHUIO U

MNPUMCHCHUIO B PAa3JIMYHBIX y‘Ie6HBIX CUTyallusX W YMCHUS BBIABIIATH NPUYNHHO-CICACTBCHHBIC CBA3U U AKTYaJIU3UPOBATH 3a/lady, BbIJABUTATH
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TUIOTE3Y €€ pelIeHus, HAXOAUTh apryMEHThI Ul JOKa3aTelbCTBA CBOUX YTBEPKAECHUH MO3BOJIMIIA SK3aMEHYEMbIM Hauboee yCIeHO CIIPaBUThCs
C 33/1aHUSAMHU 0a30BOT0 YPOBHS CIOXKHOCTH 1 1 2. MOXKHO TaK k€ CKa3aTh O YaCTHYHOW C(HOPMUPOBAHHOCTH HAYYHOT'O THITA MBILIUICHUS, BIIAICHHS
HAYYHOH TEPMHHOJIOTHEH, KITIOUEBBIMU MOHATUSMH M METOJAMH; JIeNaTh OCO3HAHHBIN BBIOOpP, apryMeHTHpoBaTh ero. OO 3TOM CBUAETENBCTBYET
OTHOCHUTEJIBHO YCIICIIHOE BBINOJHEHHE 3ajaHuil 6 u 9. Jlumpe o yacTuyHON C(HOPMUPOBAHHOCTH YKA3aHHBIX METANpPEeIMETHbIX YMEHHH
CBU/IETEJICTBYIOT PE3yJIbTaThl BBINOJIHEHUS 3aJaHUil 0a30BOr0 M IOBBIIIEHHOTO YPOBHS CIOXKHOCTH Ojioka «Opranuyeckass xumus» 11-16 u
3amanus 7, 8 u 24. DTU 3a7aHUs TOXKE MPOBEPSAIOT C(HOPMUPOBAHHOCTD YKA3aHHBIX METANPEIMETHBIX Pe3yibTaToB. M MPOIEHT BBHIOIHEHUS WX
Haxonutces B nuanazone 1,86 — 18,18. C apyroii ctopoHsl, 71 00Jie€ YCIEIIHOTO BBIMOIHEHUS 3TUX 3aJJaHUN YYaCTHUKAM dK3aMEeHa 3TOM TPYIIIbI
CKOpee BCEro B MEPBYIO OUYepelb HE XBATUIIO IIPEAMETHBIX 3HAHUH.

Haumenee ycnemHo BBINOJHEHHbIE 3afaHus 0a30BOro ypoBHS 5 U 17 CBHUIETENbCTBYIOT, C OJHOM CTOPOHBI, O HEIOCTATOYHO
c(OPMHUPOBAHHBIX YMEHUSX YCTAHABIMBATH CYIIECTBEHHBIH NMPHU3HAK WJIM OCHOBAHMS JUIsI CpaBHEHMS, Kiaccudukanuu u o6obmenus. C apyrou
CTOPOHBI, 331aHue 10, B KOTOPOM HCIIOJIb30BaHa KilacCU(UKALIMS OPTaHUYECKUX BEIIECTB, BHIOIHEHO Ooiee ycnemHo. MoeT ObITh, B 33/1aHUSX 5
u 17 mpocTo oKa3anoch HEIOCTATOYHO MPEAMETHBIX 3HaHUH JUIsl 60JIee YCIEIHOrO BhIIOIHEHUS.

[1noxo BBIMOJHEHHOE 3aJlaHhe 25 MOXET CBUAETENbCTBOBATh O TOM, YTO HEIOCTATOYHO C(OPMHUPOBAHO YMEHHE NEPEHOCUTHh 3HAHUS B
MIO3HABATEJIbHYIO U MPAKTUYECKYIO0 00JIaCTH KU3HEAESITEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTell; OCYIIECTBIATh
1[eJICHaIIPaBJICHHbII MMOUCK NEpeHoca CPeICTB U Coco00B AecTBUs B NpodeccroHalbHyto cpexy. Ho uist aToi rpynmbl ckopee BCEro W MpexJie
BCET0 HEYCIEIIHOCTh CBsI3aHa C HEJOCTATKOM NpeAMETHBIX 3HaHui. Hy>KHO MHOro 3HaTh B 00JIACTM XMMUH TNPEXKIE, YeEM HAYUUTHCS NMEPEHOCUTD
3TH 3HAHUS Ha pa3Hble 007aCcTH (IKOJIOTUIO, METUIIMHY, TPOMBILIIEHHOCTD U T.11.).

3ananus 26 u 28 SBISIOTCS pacueTHBIMU 3ajjauaMy 0a30BOT0 YPOBHSI CIOXKHOCTU. B naHHOMN rpymnie 3K3aMeHyeMbIX OHM OKa3aJUuCh CPean
HauMeEHee YCIIEIIHO BHINOJHEHHBIX 3a/1aHuil 0a30BOT0 YPOBHSI, C HUMHU cpaBuiioch MeHblIe 10 nponeHToB. 1 B 3TOM ciiyyae MOKHO TOBOPHUTH O
HEIOCTaTOYHOH Cc(HOPMUPOBAHHOCTH HMMEHHO METANPEIMETHBIX pe3yJbTaTOB. OTH 3aJaHUs MPOBEPAIOT CHOPMUPOBAHHOCTH YMEHHUS
aHAJTM3UPOBATh MOJIyYEHHBIE B XOJI€ PEIICHHUS 33Ja4yl pe3yJbTaTbl, KPUTHUECKH OLEHHBATh MX JIOCTOBEPHOCTb, MPOTHO3UPOBATh M3MEHEHHE B

HOBBIX YCJIOBUAX, YMCHUA HUCIIOJIB30BATh HpI/IéMLI pe(l)J'IeKCI/II/I JJI1 OICHKUW CUTyalluu, BI)I60pa BCPHOT'O PCIICHUA.
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o Ilpenmnonoxenue o TOCTUTHYTHIX U HEAOCTUTHYTHIX MeTanpeaMeTHbIX pesyibTarax GI'OC

K gactuyHO NOCTUTrHYTHIM MeTanpenMeTHbIM pesyibrataMm PI'OC MOXHO OTHECTH C(HOPMHPOBAHHOCTH OA30BBIX HMCCIEIOBATEIBCKUX
nercTBuii (mo3HaBatenbabie Y Y 1):
OBJIA/ICHUE BUJAMH JCSATEIBHOCTH 1O MOJIYYECHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAINH, PEe0OPa30BaHUI0 U IPUMEHEHHUIO B Pa3IMYHBIX yUEOHBIX
CUTyalUsX; YMEHHUE BBIABIIATh IPUYMHHO-CICACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a4ady, BBIABUIaTb T'MIIOTE3y €€ PpELICHUs, HAXOAUThb
apryMeHTHI IS 10Ka3aTeIbCTBA CBOUX YTBEP)KICHUMN;
(dbopMHpOBaHHE HAYYHOTO TUIA MBILIUIEHUS, BJIaICHUE HAyYHON TEPMHUHOJIOTHEH, KITFIOUEBBIMU ITOHSITUAMHU U METOJAMHU.

Tak >xe yacTuyHO cPOpMHUPOBAHBI peryisTuBHBIE Y Y /] (camoopranu3anus 1 CaMOKOHTPOJIB):
CaMOCTOSITENILHO JIeNIaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;
BJIAJI€Th HaBBIKAMM I103HABATEJIbHON pe(IEKCHMM Kak OCO3HAHMS COBEPIIAEMBIX JEHCTBHM M MBICIMTEIbHBIX IPOLECCOB, UX PE3yJbTAaTOB U

OCHOBaHHﬁ; HUCIIOJIB30BAaThb HpI/IéMLI pe(l)HeKCI/II/I AJIsL OLICHKU CUTYyaluu, BBI60pa PCIICHUS.

3.2.1.3. PexoMenganmu AJ1s1 yuuTeJieil 0 COBEePIICHCTBOBAHUIO NPENOaBaHNs Y4eOHOr0 NpeaMeTa rpymnime
00y4yauuxcsi ¢ MUHUMAJIbHBIM YPOBHEM MOATOTOBKH

CoBepllIeHCTBOBaHHE MPENoAaBaHMsl OO0y4YaroIUMCS, UMEIOUIUM MUHUMAJbHBIA YpOBEHb IMOATOTOBKM IO XHMHH, BO3MOXHO 3a CYET
CUCTEMATUYECKOTO TOBTOPEHUsI 0a30BbIX MOHSATHHM, OTPaOOTKM THUIIOBBIX 3aJaHUN 0a30BOI0 YpPOBHS CJIOXHOCTM W IOIIArOBOTO OCBOEHUS
QITOPUTMOB pELICHUs, yJensds IMpH 3TOM oco0oe BHHMaHHE TeMmaM, HauOojee 3HAYMMbBIM IS JOCTHXKEHHs MMHHUMAJIBHOTO pe3yJbTaTa.
BosmoxHble TeMBI YKa3aHbl B paszaeine 3.2.1.1.

HeoOxoaumo yBenuuuTh 1010 3aJaHUI 0a30BOr0 YPOBHS CIIOKHOCTH, HAIlPaBJICHHBIX HAa OTPAOOTKY 3JIEMEHTApHBIX MOHITHI: CTpOCHHE
aToOMa, XUMHUYECKUN AJIEMEHT, MPOCThIE KJIacChl BEIIECTB, BaJICHTHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b, HOMEHKJIATypa OPraHU4YeCKUX U
HEOpraHuyecKkux coequHeHnit. Heo0xoaumo cucteMaTnyecky NCIOIb30BaTh AITOPUTMBL, 00Pa3libl BHIIOJIHEHHUS U MOIIArOBble HHCTPYKIIUHU, YTOOBI
CHHM3UTh YHUCJIO OHIMOOK NpU pPELICHUHM THUIOBBIX 33aJady W MPOBOJUTH IOCTOSHHBIA aHAJINW3 TUIUYHBIX OIIMOOK W 3aTpyAHEHUH, YTOOBI

KOPPEKTUPOBATh COJIEPKAHUE IIOBTOPEHUS U TEMIT U3YUYEHUSI MaTepuana.
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HyxHo yamie BKIIOYATh B YPOKU yNpPaKHEHHs] Ha YTEHHWE U MOHMMAaHUE YCJIOBUM 3a/ay, paboTy ¢ TabiauIamMu, CXeMaMu, AuarpaMMaMu U
KpPaTKMMH TEKCTaMH; OTpadaThIBaTh MPOCTEHIINE pacuEThl: MaccoBas JI0Js, KOJIMYECTBO BEIIECTBA, MOJIIPHAS MAcca, BBIYMCICHHS 110 YPAaBHEHUSIM
peakuuii. MOXXHO TPEAyCMOTPETh JO3UPOBAHHYIO IIOMOIIb: MAMSITKH, OIOPHBIE KOHCIEKTHI, YaCTUYHO 3alloJIHEHHBbIE 00pa3ibl 3aJaHui,
crpaBoYHble MarepHasibl. Heo0Xoaumo damie MCIosib30BaTh XUMUYECKUN SKCIIEPUMEHT, AEMOHCTPALUK U HATJsAHbIe MaTepHalbl JJis JIy4IlIero
IIOHUMAaHUs COCTaBa BEILECTB, UX XMMUYECKOIO MOBEAECHUS, IPU3HAKOB peakUui, uX ckopocTu. IIpoBeneHne skcnepruMeHTa NOMOXKET HE TOJBKO
NOHATh TEOPETUYECKUH MaTepHuaj, HO M TPOBOAUTH pacueTbl. DOpMHUpPOBaATh y OOYYArOIIMXCA YBEPEHHOCTh B JOCTHKCHHMM MUHHMAJIbHOTO
pe3yJbTaTa MOKHO 4epe3 KOPOTKHE, IOCUIIBHBIE U PETYIIIPHO NPOBEPSAEMBIE 3aJaHUS.

O PexkTUBHBIM MHCTPYMEHTOB aJpECHON paboThl SABISETCS pa3padoTka M peaiu3anus WHAMBHUIYAIbHBIX 0Opa30BaTENbHBIX MAapIIPyTOB
(MOM) c 3ayeTtHO# cucTemMoil Asi 00ydarOMIUXCsl, UMEIOIIMX MUHUMAJBHBIA ypoBeHb moArotoBku. [Ipu nmpoextupoBanuun MOM nenecoobpazno
YUUTBHIBaTh PE3yJbTaThl JAMATHOCTUYECKUX PAOOT U BBISBJICHHBIE A€(PULUTHI KaKIOTO Y4Yallerocs, BKIIOYas B MapIIPyT KOHKPETHBIE TEMBI,
BBI3BIBAIONINE HAUOOJNBIINE 3aTPYJHEHHUS U TpeaycMaTpuBaTh Aup(epeHInpOBaHHBIE JTOMAIIHUE 3aJaHUs, TOMOJHUTEIbHbIE KOHCYJIbTAllMH U

HpOMe)Ky'TO‘lHHﬁ MOHHUTOPHHI ,Z[OCTH)KGHPIIZ.

3.2.2. Meroau4ecKuil aHAJIU3 BbINOJHCHUS 3aJaHUN O0YyYAIOIIMMHUCH C HU3KMM YPOBHEM HOATOTOBKH
(B rpynmne oT MUHUMAJIBHOIO 10 60 T.0.), BK/JII0OYasi MeTOAUYECKHEe PEKOMEHAAUNM IJIsl yYuTeei

Memoouueckuii ananuz npogooumcs Ha OCHO8e Pe3yIbMamos blNOIHeHUs 3a0anull 2pynnamu yuacmuuxos EI'D ¢ pesynbmamamu 6 ouanazone om
MUHUMAanvho2o 6anna 0o 60 m.6. Pexomenoayuu ona yuumeneu OONHCHbL OblMb OPUEHMUPOBAHLI HA OOCHIUIICEHUE PEaTUCMUYHBIX 3a0ay
KoppeKyuu 0epuuumos 6 noo2omoske wKoIbHUKos. Llenesbim opueHmupom pekomenoayuil Aenaemcs ygepennoe nonyienue 60-70 m.6. oannou
2pYNnoll WKOIbHUKOS.

3.2.2.1. Onucanue mpeIMeTHOH MOATOTOBKHM Y4acTHHKOB EI'D ¢ HHM3KMM ypOoBHeM NOATOTOBKH, aHAJIW3 THIHYHBIX
Ae¢UIUTOB B IOATOTOBKE

o OmnucaHue TOCTUTHYTHIX MTpeIMETHBIX pe3yiabTaToB @I'OC: 0CBOECHHBIX TEM IPOrpaMMbl, CHOPMUPOBAHHBIX YMEHHUH U T.II. (€CJIM UMEIOTCS)

Vkazamo (nepeuuciums) memvt npocpammul u yMeHUsl, KOMOPble 8 HAUOOIbUE CMENEHU CHOPMUPOBADL, UCXOOS U3 AHANU3A BbINOIHEHUS
3a0anutl (cmonbey 3 Tabauywl 15).
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B nmanHO#l Tpymie sk3aMeHyeMbIX Ha 0a30BOM YPOBHE OBLIH XOPOIIO chOpMHpPOBAHBI YMEHHS XapaKTEPH30BAaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH ) U HOHOB XUMUYECKUX AeMeHToB 1—4 nepuonoB [lepuoandeckoii cucremsr [[.1. MenaeneeBa u
WX BAJICHTHBIC BO3MOXKHOCTH, HCIOJIB3Ysl TOHATHS S-, p-, d-2JIEKTPOHHBIC OpPOWTAIM, DHEPreTHYCCKHE YPOBHM M YMEHUSA OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHX JJIEMEHTOB M 00pa3yeMblX HMH COCIMHECHUH 10 TMepHojaM | TpylnaMm; YMEHUs
KJIACCU(UITUPOBATh OPTraHNYECKHE BEIECTBA, CAMOCTOSTEIILHO BHIOMpPATh OCHOBAHUS M KPUTECPUH I KIACCU(DUKAIMHA H3yYaeMbIX XUMHUYECKHX
00BEKTOB; YMEHHSI COCTABIISITh YPAaBHEHHS] OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUl OCPEACTBOM COCTABIEHUS AJIEKTPOHHOIO OallaHca ITHX
peaKiuii; yMEHHsI COCTAaBJISITh YpaBHEHHS pEaKIMil TUAPONIN3a, peakluil KOMIUIEKCOOOpa3oBaHUs (Ha MpuUMEpe THIPOKCOKOMILJIEKCOB IIMHKA U
ATFOMHUHHUS); YMEHUS MMPOBOJAUTH PAacUYEThl IO XUMUYCCKUM (OPMYJIaM U YPABHCHHSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM MAcCChl, 00beMa,
KOJIMYECTBA BEUIECTBa, TeIUioBoro 3ddekra peaknuii. Ha TMOBBIIICHHOM ypOBHE XOpOMIO CPOPMHUPOBAHBI YMEHHUS BBISBISITh XapaKTePHBIC
MPU3HAKKA U B3aMMOCBS3b M3YyUEHHBIX 0a30BBIX MOHATUN XMMHH, MPUMEHSTh COOTBETCTBYIOLIUE TMOHATHS MPH OMUCAHUHM CTPOCHUS U CBOMCTB
HEOPraHWYECKUX BEIIECTB M MX IMPEBpAIlCHHI; UCIOJIb30BaTh 3HAHUS O COCTABE M CBOMCTBAX HEOPraHUYECKUX BEIIECTB JUIsl MPOTHO3UPOBAHUS
BO3MOXHOCTEM HX OCYIIECTBIECHHUS; COCTABIIITh YPABHEHUS XUMHUUYECKUX PEAKIMHA C HEOPraHMYECKMMHU BEUIECTBAMH; YMEHHS IOJTBEPKIATh
XapaKTePHbIE XUMUYECKHE CBOKCTBA BEIIECTB COOTBETCTBYIOIIMMH YKCIIEPUMEHTAMH U 3AMUCAMH YPABHEHU XUMHUYECKUX PEAKIUI.

Haubonee ocBOEHHbBIE TEMBI IPOTPAMMBL:

- CoBpemMeHHasi MOJIeIb CTpOeHUS aToMa. PacnipeneneHue 3J1eKTpOHOB MO SHEPTeTHUECKUM YPOBHSIM.

- Knaccudukarus XuMu4eckux 351eMeHTOB. OCOOEHHOCTH CTPOCHUS IHEPTeTUUECKUX YPOBHEU aTOMOB (S-, p-, d-2JIEMEHTOB).

- OCHOBHO€ U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAsI KOHGUTYpalys aroMa. BaneHTHBIE 2JIEKTPOHBI.

- [lepnoanueckas cucrema xumudeckux 3semeHToB .M. MenneneeBa. @uszndeckuii cmeica [lepuoanueckoro 3akona /.M. Menneneesa.
- [IpuunHbI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB U UX COCIMHEHUH 10 IEPUOJAaM U IPYIIIaM.

- 3aKOHOMEPHOCTH B U3MEHEHNUH CBOMCTB MPOCTHIX BEUIECTB, BOJAOPOAHBIX COCTUHEHUM, BHICIIUX OKCHIOB U THAPOKCUIOB.

- XUMUYeCKHEe CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPHM, KWK, KaIbIHil, MATHUN, aTFOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX

COEJIMHEHMI.
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- O6mue crocoObl MoJydYeHHs] METAILIOB (0a30BBIM YPOBEHB).

- XMMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAJUIOB (TaJIOT€HOB, CEPHI, a30Ta, pocdopa, yriaepoaa u KpeMHUS) U UX COSAMHEHUN (OKCHIIOB,
KHCIJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIAHBIX COeUHEHNI) (0a30BbIi YPOBEHB).

- [IpeacraBnenue o knaccupuKaluyu OPraHUYECKUX BEIIECTB.

- Homenknarypa opraHu4eckux coequHEHUH (cucTeMaTuyeckas) 1 TpUBUaIbHbIC HA3BaHUs BKHEHILINX MPEACTaBUTENCH KI1acCcoB
OPraHUYECKHUX BEIIECTB.

- 'eHeTnyeckas CBI3b MEXAY KIacCaMU OPraHUYECKUX COCIMHEHUM.

- OKHCIUTENBbHO-BOCCTAHOBUTEIBbHBIE peakiuu. [loBegeHne BenecTB B cpeax ¢ pa3HbIM 3HaueHueM pH.

- MeToibl 37eKTpOHHOTO OanaHca.

- DnexTponuTraeckas nuccoruanys. CuibHbIe U cinadbie nekTpouThl. Cpena BOAHBIX PACTBOPOB BEUIECTB: KUCHAs, HEUTpaIbHas,
mienoyHas. CreneHs auccounanuu. Peakimm MOHHOTO oOMeHa.

- 'maponus coneit. MonHoe npousBeaeHue Boabl. Bogopoanslii mokazatens (pH) pacTtBopa.

- OOpatumMblie 1 HEOOpaTUMbIE XUMUYECKUE PEAKITHIH.

- XuMuueckoe paBHoBecHe. Pacy€rbl KoJinyecTBa BEIIECTBA, MACCHI BEIIECTBA WIIM 00bEMa I'a30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BELIECTB.

- Pacuérsl TemoBoro 3¢dexra (1o TepMOXUMHUYECKUM ypaBHEHUAM). PacuéTel 00BEMHBIX OTHOLIEHUH Ta30B MPU XUMHUECKUX PEAKLIUAX.

@) AHanmm3 THIINYIHEBIX I[G(l)I/IHI/ITOB B HpeI[MGTHOI\/’I HOATOTOBKE: HCOCBOCHHBIC HJIN c1a00 OCBOCHHBIE TEMBI IMporpaMMeEl, H€C(1)OpMI/Ip0BaHHI)Ie
WJIN HEAOCTATOYHO C(I)OpMPIpOBaHHLIe YMCHUA, HABBIKU, BUIbI MMO3HABATEIILHOU ACATCIIbHOCTH, IMPOSABIAIOMIUCCA B TUIIMIHBIX oIInOKax npu
BBIITOJTHCHHUU COOTBETCTBYIOIIHUX 3a)1aH1/1171

Vkazamo (nepeuuciums) memvl npocpammvl u yMEHUsl, KOMOPbLE 8 HAUMEHbULET CIEeNneHU CHOPMUPOBAHDL, UCX0O05L U3 AHANUZA BbINOJIHEHUSL
3a0anutl (cmonbey 3 Tabauywl 15).
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Tabauya 2-17

Ne | Tembl mporpaMMBbl U yMEHHS Knacc(-b1) n3ydenusi B COOTBETCTBUHU C
n/m OOIT
1. | Xumuueckas peakius. Kimaccudukanys XuMAYECKUX PEaKIuid B HEOPTaHUUECKOU U 9 knacc . 155.4.1
OpraHMYECKON XMMUU IO Pa3IMUHBIM IIPU3HAKAM. 3aKOH COXPAHEHUS MAcChl BELECTB. 11 xmacc 6a3oBbIit ypoBens 1. 117.7.1.1

Cehopmuposanrnocms ymeHUll camocmosamenbHo blOUpams OCHOBAHUS U Kpumepuu OJisl yriryOJIeHHBIN ypoBeHb 1. 118.7.1.1
KAACCUDUKAYUU XUMULECKUX PeaKYUll 8 HeOP2AHUYEeCKOU U OP2AHUYECKOU XUMUU NO
PA3TUYHBIM NPUSHAKAM (RO YUCTLY U COCMABY YUACMBYIOWUX 8 PeaKyuU 8eujecms, no
Menio8omy 3¢pgekmy, no usmeHeHuro cmeneHell OKUCIeHUs XUMUYECKUX dNeMEHMO8, No
obpamumocmu, no y4acmuro Kamaiuzamopda, no 4uciy ¢as).

2. X . . 9 knacc . 155.4.4
UMUs B IOBCEIHEBHOM ku3HU. [IpaBuia 6e30macHoi paboThl ¢ €IKMMH, TOPIOYUMU U .
10 xnacc 6a30BbIif ypoBenb 1. 117.6.1.2

TOKCUYHBIMH BELIECTBAMU, CPEJCTBAMH OBITOBON XUMHHU. N
yriayOsaeHHbIN ypoBeHb 1. 118.6.1.5

XUMUS U 300pOBbE. XUMUS B MEAUIMHE. XUMUS U CEIIbCKOE XO3MCTBO. XUMHUS B 11 knacc 6a30Bblif yposens m. 117.7.1.2
MPOMBINIICHHOCTH. XUMHUS U DHEPreTUKA: MPUPOIAHBINA U MOMYTHHIN HEPTIHOMN Ta3bl. yri1y6seHHslit yposens 1. 118.7.1.3
CocraB HedTH 1 €€ epepaboTka (MPUPOTHBIC UCTOYHUKH YTIICBOJOPOJIOB).

XUMUS U HKOJIOTHsI. XUMHUYECKOE 3arpsi3HEHUE OKPY>KaoLIeH Cpe/ibl U €ro NOCIEeACTBHSL.
Oxpana rugpocdepsl, o4Bbl, aTMOChEps, GIOpbl U GayHbl OT XUMUYECKOTO 3arps3HEHNUS.
[Tpobnema 0TX00B U MOOOYHBIX MPOILYKTOB. AJIbTEpHATUBHBIE HCTOYHUKH SHEPTHH.

OO61re npeacTaBiIeHUs O MPOMBIIUIEHHBIX CII0C00ax MOTYYeHHs] XUMUYECKUX BEUIeCTB (Ha
pUMepe IPOU3BOJICTBA aMMHaKa, CEpHOM KUCIO0ThI). YEpHas U LIBETHAS METAJLTypIusl.
Crekiio ¥ cuaMKaTHasi MPOMBIIIIEHHOCTh. [IpoMblniienHas opranndeckast Xumusi. Celpbé
JUIsL OPraHU4ECKON ITPOMBIIITIEHHOCTH.

CrtpoeHnue u CTpyKTypa NOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHHUS
MoJeky1. CrocoObl MOMy4YeHUS: PEaKIIUU TOTMMEPU3AIUU U TTOTUKOHICHCAIUH.
Knaccudukanmst BOJIOKOH.

Bnaoenue cucmemoti 3nanuii o ceoticmsax, cocmase, NOIYy4eHuu u 6e30NacHOM
UCNONIb30BAHUU BANCHEUUUX HEOP2AHUYECKUX U OP2AHUYECKUX 8elecms 6 Obimy U
APAKMU4ecKkoll 0esimeibHoCmu YernoeeKkd. Biadenue cucmemou Xumuieckux sHanul,
KOmMopas 8KYaem oouue Hayuuvle NPUHYUNbL XUMULECKO20 NPOU3B00CMEa
HedhmenpooyKmos, cqhopmMupo8aHHOCMb YMEHUIL GbIAGIAMb 63AUMOCES3b XUMULECKUX
3HAHULL C NOHSAMUAMU U NPedCMAasieHUsIMU Opy2ux npedmemos 0Jis 60J1ee 0CO3HAHHO20
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HOHUMAHUS U OOBACHEHUS. CYUHOCIU MAMEPUATbHO20 eOUHCMEA MUPA.
Chopmuposannocms ymenus NIAHUPOBAMs U NPOBOOUMb XUMUYECKULI IKCNEPUMEHM C
cobnooenuem npasus be30nacHo2o 0opaweHUs ¢ 8euecmeamu

U 1a60pamopHviM 000pY00B8AHUEM, YMEHUSL OCYYECMEIIAMb YeleHANPABIeHHbIL NOUCK
XUMU4eCKoU uHgopmayuu 8 pasiuyHblX UCHOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAs
Jaumepamypa, cpedcmea Maccosol ungopmayuu, cemv Uumepuem u opyaue), Kpumuiecku
AHATUUPOBATNL XUMUYECKYIO UHpOpMayuto, nepepabamuiéams €€ u UCNONb306aMb 6
COOmMBemcmaulY ¢ NOCMAseHHOU 3adayell.

Pacuérel macchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB PEAKINH, €CITH OHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET MPUMECH ); PACYETHI MACCOBOM MM OOBEMHON 10T
BBIX0/1a TTPOYKTA PEAKIIUU OT TEOPETUICSCKH BO3ZMOKHOTO.

Chopmuposannocms ymenuti npo8ooUms paciénul Maccovl (00véma, Koauwecmeaa
seujecmaa) npooyKmo8 peakyuu, eciu 00HO U3 ewecms 0aHo 6 uzbvimke (umeem
npumect), 8b1x00a NPOOYKmMa peaxyuu.

9 knacc . 155.5.7.2
11 xmacc 6a3oBsIif ypoBenb 1. 117.7.1.2
yriayOsaeHHbIN ypoBenb 1. 118.7.1.3

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUid, KU, KaJIbIIUM, MarHuu,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX coequHeHui. O0I1mue crnocoObl MoIyYeHHs
METaJIJIOB.

XHUMHYECKUE CBONCTBA BAXKHEHUIIINX HEMETAIIOB (TaJIOTEHOB, Cepbl, a30Ta, (hocdopa,
yrJiepo/ia U KPEMHHUSI) U UX COCTMHEHHUH (OKCHUJIOB, KUCIOPOCOIEPKAIIMUX KUCIIOT,
BOJIOPOJHBIX COEAMHEHUN).

Chopmuposannocms ymeHull HAUMEHOBAHUSA XUMUYECKUX COeOUHEeHU
MeANCOYHAPOOHO20 COI3A Meopemuieckol U NPUKIAOHOU XUMUU U MPUBUATIbHbLE HA38AHUS
seujecmes, OMHOCAUWUXCA K U3YUEHHBIM KIACCAM HeOP2AHUYECKUX COeOUHEeHUL, YMeHUl
UCNONIL3068AMb XUMUYECKYIO CUMBONIUKY OJIsL COCMABIEHUS (DOPMYI HEOP2AHULECKUX
seujecma, yMeHusi NPUMEeHsAMsb 3HAHUSL 0 COCMAase U C8OUCMBAX 8eujecma 0Jis
9KCNEePUMEHMANbHOU NPOBEPKU SUNOMe3 OMHOCUMENbHO 3AKOHOMEPHOCMel NPOMeKAHUs
XUMUYECKUX PearKyuti U NPOSHO3UPOBAHUS 803MONCHOCMEU UX OCYULeCIBIEHUSL.

9 knacc . 155.4.1
11 xmacc 6a3oBsIif ypoBenb 1. 117.7.1.2
yriyOsiaeHHbIN ypoBeHb 1. 118.8.8

XUMUYECKUE CBOWCTBA YTIIEBOIOPOIOB: ATKAHOB, IMKIIOAIKAHOB, AIKCHOB, JIKA/INCHOB,
AJIKUHOB, apEHOB.

Peakmuu 3amerniieHus rajJjoreHa Ha THAPOKCO-Tpynmy. JlelicTBre Ha raloreHIpON3BOIHBIE
BOJIHOTO U CIIMPTOBOIO PacTBOpaA MIEIOYH.

B3aumoneiicTBue auranoreHaqkaHOB ¢ MarHUEeM U IMHKOM. Mcronb3oBanue
TaJIOTEHITPOU3BOIHBIX YTIIEBOJIOPOJIOB IPH CHHTE3€ OPTaHUYECKHIX BEIIECTB.
CBoOoTHOpaIMKATBHBINA M HOHHBINM MeXaHu3MbI peakiuu. [TonsTre o Hykineoduie u

10 xnacc 6a3oBbIi ypoBeHb 1. 117.6.1.2
yrayOsaeHHbIN ypoBeHb 1. 118. 6.1.2
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annekrpodue. [IpaBuno MapkoBaukoBa. [IpaBumo 3aiimieBa.

Cdhopmuposannocms ymenuss noomeepiHcoams xapaxmephvie XumMuieckue c8olcmea
Op2aHU4eCcKUx 6eujecmes coomeemcmeayouuUMU IKCREPUMEHMAMU U 3aNUCAMU YPABHEHUL
XUMUYECKUX peaKkyuii; YMeHUs XapaKkmepusoeams cOCMaes U 8adicHeliuie ceolucmaa
Op2aHU4eCKUx 6eujecme, NPUHAOIEHCAUUX K ONPeOeEHHbIM KIACCaM U 2PYNNAm

coeouHeHull.
6. | UnenTudukanus HeoOpraHMUecKux coequHeHnil. KauecTBeHHbIE peakiuy Ha 9 knacc . 155.4.1
HEOpPraHMYEeCKHe BElIeCTBa U MOHBI. MieHTudukanys opraHuiuecKux COeIMHEHHH. 10 xnacc yrinyOiaeHHBIH YPOBEHbD II.
Pemenne skciepuMeHTaNBHBIX 3a]a4 HA pacllO3HAaBAaHUE BEILECTB. 118.6.1.3
Cehopmuposanrnocms ymeHUll NAAGHUPOBAMb U NPOBOOUNb XUMUHECKULL IKCNEePUMEHN 11 xmacc 6a3oBsIif ypoBenb 1. 117.7.1.2
(nonyuenue u uzyyeHue C8OUCME HEOP2AHUYECKUX U OP2AHUYECKUX eUeCmS, yriryOJieHHbIN ypoBeHb 1. 118.7.1.3

KauecmeeHHbvle peakyuu y2ne8000po008 Pa3IUiHbIX KIACCO8 U KUCTIOPOOCOOEPHCAUUX
Op2aHU4eCcKux euecms, peueHue IKCNePUMeHmalbHblX 3a0a4 no pacno3HA8aAHUI0
HeOp2aHuyecKux U OpeaHuyecKux eeujecms) ¢ coonnoeHuem npasui 6e30nacHo2o
0bpaweHus ¢ sewecmeamu U 1abopamopHuim 000pyO008aHUEM.

o Peanuctuunbie «30HBI POCTa» B YACTH MPEIMETHOMN MOATOTOBKH JJIs yBepeHHOTO nosryderus: 60-70 T1.0.

st Toro, 4yTo6s! 1ocTUrHyTh 60-70 OangoB HEOOXOAMMO OCBOMTH TE€MbI 00pa30BaTEIbHON MPOTPaMMBbl, COOTBETCTBYIOILIUE IJIEMEHTaM
coJiep’kaHusl Bcex 0a30BbIX 3aJaHUil, U YBEPEHHO BBINOJHATH 3TH 3a1aHus. [lo pesynpTaTam sk3amena 2026 roja naHHas rpynna 3K3aMEHYEeMbIX
HEJI0OCTAaTOYHO XOPOIIIO CIIpaBUIIach ¢ 0a30BbIMU 3a1anusaMu 5, 11, 13, 26 u ioxo ¢ 3aganusmu 17, 25 u 28. Tembl mporpaMMBI:

1. Knaccugukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX COENHEHUM.

2. OCHOBHBIE IIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHMUYECKUX coeAuHEeHHH.M. ByTnepoBa. YriepoaHblil CKeJIET OpraHnYeCKOu
MOJNeKynbl. KpaTHOCTh XMMHYECKOW CBSI3H, G- M T-CBA3M. Sp -, Sp’-, Sp-rUOpuAM3alMM OpOMTaneidl aTOMOB yriepoja. 3aBUCHMOCTh CBOMCTB
BEIIECTB OT XUMUYECKOTO CTpoeHUs: Mosekya. ['omonoru. ['omonoruueckuii pan. M3omepust u nzomepsl. [loHsTHE 0 QYyHKIIMOHATBEHONW TpyTMIIE.
OpueHnTannoHHbIe 3P HEKTH 3aMeCTUTENEH.

3. XumMHueckue cBOMCTBA KUPOB. MBIIA KaK COJM BBICHIMX KapOOHOBBIX KUCIIOT. XMMHUECKHE CBOMCTBA IIIOKO3bI. Jlucaxapuisl: caxaposa,

ManbTo3a. [Tonncaxapuasl: Kpaxman, MIMKOreH. XMMHUYECKHE CBOMCTBA KpaxMala M LEeJUTI0I03bl. XapaKTepHbIe XMMUYECKHE CBOMCTBA aMUHOB.
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AMUHOKHMCIOTBl M O€lIKH. AMMHOKHUCIOTBI Kak aM(OTepHble OpraHuyeckue coeJuHeHus. OCHOBHbIE aMHUHOKMCIOTHI, OOpasyromue OenKH.
Baxwneiimme crnocoObl MOMTy4eHUs aMUHOB M AMHUHOKHUCIIOT. XHUMHUYECKHE CBOMCTBA OEJIKOB: T'HIPOJIM3, ACHATYpalus, KaueCTBEHHBIC (L[BETHBIC)
peakiuu Ha OeNKu.

4. Xumundeckas peakuus. Kinaccupukamnus XMMUYECKUX pPEaKIMil B HEOPraHUIECKON M OPraHNIEeCKOM XUMHUH.

5. Xumus B noBceiHeBHOM u3HU. [IpaBuiia 6e30macHoOi paboThl ¢ €AKUMH, FTOPIOYUMHU M TOKCUYHBIMU BELIECTBAMH, CPEICTBAMH ObITOBOM
XUMUH. XUMHUS U 310pOBbe. XUMUSA B MEAUIMHE. XUMUS U CEIIBCKOE X03AUCTBO. XMMHUS B IIPOMBIIITICHHOCTH. XUMHUS U SHEPT€TUKA: IPUPOIHBIN U
nomyTHeIM HedTsHON ra3el. CoctaB Hedtn M e€ mepepaboTka (IPUPOAHBIE WCTOYHHKH YTIIEBOAOPOAOB). Xumus W 3Konorus. OOmme
IPECTaBICHUS O MPOMBIIUIEHHBIX CIIOCO0aX MOIYYEHUsI XMMUYECKUX BEILECTB (Ha IMpuMepe MPOU3BOJICTBA AMMHUAKa, CEpHON KUCIOTH). YEpHas U
nBeTHas Merauryprus. CTEKio M CWIMKAaTHas MpPOMBINUIEHHOCTb. [IpombinuieHHas opranudeckas Xumusa. CpIpb€ a1 OpraHU4ecKou
IPOMBINIIIEHHOCTH. CTpOEHUE U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOEHUSI MOJIeKyJl. CriocoObl OMyYEHUs: peakluu
MOJMMEPHU3AIMH U TONMKOHAeHcanuu. Kiaccudukamnus BOJIOKOH.

Heo6xonumo 10 aBTOMaTH3Ma JOBECTH pEIlIEHHE PACUETHBIX 3a/1a4 0230BOI0 YPOBHS CIIOKHOCTH 26-28.

6. Pacuersl MaccoBOi JOJM M MOJSPHOM KOHLIEHTpAIMM BELIECTBA B PACTBOPE; PACUETHI TEMJIOBOro 3ddekra (Mo TePMOXUMHUECKUM
YPaBHEHHUSM); pacuy€Tbl OOBEMHBIX OTHOLICHUM Ta30B MPU XMMUYECKUX PEaKLMIX; pacu€Thl Macchl (00bEMa, KOIMUYECTBA BEILIECTBA) MPOAYKTOB
peakuuu, €clii OJHO M3 BELIECTB HUMEET NPUMECH; Pacy€Tbl MacCOBOW MM OOBEMHOW MOJM BBIXOJAA MPOJIYKTa PEAKIMH OT TEOPETHYECKU
BO3MO>KHOTO.

YBepeHHOe 3HaHUe OOLIUX CBOMCTB BEIIECTB, MPUHAAIEKAIINX OCHOBHBIM KJIACCAM HEOPTaHUYECKUX (OKCHU/IbI, KUCIOThI, COJIH, OCHOBaHMS)
U OpraHnyeckux (yrJieBOJOpOJbl, CHUPTHI, KapOOHOBBIE KHCIOTHI, aMHUHBI) COECIUHEHUN B OOJBLUIMHCTBE CIy4aeB MOMOXKET CIPAaBUTHCA C
3aJIaHUSAMM TTOBBIIEHHOTO YPOBHS ciioxkHOCTH 7-9, 12, 14, 15, 24. Kpome TOro, 3TH 3HaHUS MOMOTYT BBINOJHUTH WM YACTUYHO BBIMOJHHUTH
3a/1aHus BBICOKOIO YpOBHS cllokHOCTH 31 n 32.

Bo3MoxHBIMU «30HaMH pocTay sBisitorcs W 3afganud 29 u 30. Ho g ycmenmiHoro BbIMONHEHHs 337aHus 29 HeoOXOIUMO HEe MPOCTO
y3HaBaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAaKIMM U YMEHHE OIpeNeisTh CTETEHW OKUCIIEHHS, HO U YMEHHUE MPOTHO3UPOBATH MPOIYKTHI

TaKuX peaKHHﬁ, IIOHUMaHHEC, KaK BEAYT cebs PA3JIMYHBIC OKHCIIMTCIN W BOCCTAHOBUTCIIM B PAa3HBIX CpE€aax. JIJ'ISI BBITIOJIHEHUS 3aJaHUA 30 —
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YBEPEHHOC BJIaJICHUEC OCHOBAMU TCOPUU BHCKTPOHHTHHGCKOﬁ Jaucconyanyi, yMEHHE ITPOrHO3UPOBATE BO3ZMOKHOCTD ITPOTEKAHUA PEAKINU HOHHOI'O

obOMeHa U BCPHO 3allMCBIBATH HC TOJIBKO MOJICKYJIAPHBIC, HO U NOHHBLIC YPAaBHCHUS.

3.2.2.2. MeToanuyeckuii aHAIN3 KaYyecTBAa 0CBOeHHUsl MeTanpeaMeTHbIX pe3yibTaToB PI'OC yyacTtaukamu EI'D
¢ HU3KHM YPOBHEM MNOATO0TOBKH

B Oannom nynxkme paccmampusaromca memanpeomemuvle pezyiomamsl @I'OC (no3nasamenbHvle, KOMMYHUKAMUBHblE, De2VIAMUGHbLE
(camoopeanusayus u camoKoOHmMpov)) (Oaiee — memanpeomemuule YMeHUs,), KOmopwvle MO2IU NOBIUsMb HA 8blnoaHeHue 3a0anuti KHUM.

na npogedenus amanuza ciedyem UCNoIb308ams nepeueHv memanpeomemuvix pezyiomamos PI'OC, npueedenmviti 6 mabauye 1
Koougpuxamopa EI'D no xasxicoomy yuednomy npeomemy, a maxice YKazanue ceszell Memanpeomemuvix u npeomMemubix pe3yibmamos 0C80eHUs.
OCHOBHOI 0OpazoeamenvHou npoecpammol Uz maodauyvl 2 Koouguxamopa EI'D.

Ananuz modxcem npogooumucs no epynnam/noozpynnam YVJ[, unu naubonee snauumvim 0Jist 8blnOaHeHUs boavuuncmea saoanui YY1,

@) Pa3BCpHYTLIﬁ KOMMGHTapI/Iﬁ Ha OCHOBE 33I[aHHfI / rpyni 3aHaHHﬁ, Ha YyCICHIHOCTDL BBINMOJHCHUSA KOTOPBIX MOTJIA IMOBJIUATHL AOCTATOYHAA
WIN HEAOCTAaTO4Has C(OPMHPOBAHHOCTh METANPEIMETHBIX YMEHHH, C yKa3aHMEM COOTBETCTBYIOIIMX METANpPEeIMETHBIX YMEHHH M HX
IMPOABJICHUA B TUITMYHBIX OIIINOKaX B OTBETAX YYaCTHHUKOB 3K3aMCHA Ha COOTBCTCTBYIOIIHNEC 3a/laHM A,

Pesynbrarel rpymnmbl 0OyYaronIUXCsl C HU3KHM YPOBHEM TMOATOTOBKHU JIEMOHCTPUPYIOT, 4YTO 0a30Bble IO3HABATENIbHBIC JEHCTBUS,
o0ecrieunBarOIIe y3HABaHWE W BOCIPOM3BEICHHE WH(pOpMANnU, CPOPMHPOBAHBI TOCTATOYHO MJIsi BBHIMOJHEHUS 33JaHWi Ha 0a30BOM ypOBHE.
OpnHako npu mepexose K Ooiyiee CIOXKHBIM (opMaM JIESTETbHOCTH HAOMI0AaeTcs OTUETIUBBIA AePUIUT CHOPMHUPOBAHHOCTH METAIPEIMETHBIX
ymeHuil. Hanbonee ycrnenHo yuacCTHUKH CIIPABISIOTCS ¢ 3aiaHusmMu 6, 19, 23 (mpoueHT BeinosHeHus Oosnee 80), TpeOyomMMy BiIaieH!s] Hay4H O
TepMHHOHOFHGﬁ U INPpUMCHCHUSA KIIIOYEBBIX MOHSATHHA B CTaHZ[apTHOI\/II CUTyalluH. OTHOCHUTENLHO BLICOKHE ITOKA3aTEIN BBITOJIHEHUS 3a)IaHI/II>'I 1-4
(mpoueHt BoinosnHeHUs1 50-70%), MpOBEPAIOLIMX YMEHUE XapaKTepU30BaTh CTPOEHUE aTOMa, UCIIOJIb30BaTh TaOiauiy MeHzeneeBa sl oucKa U
CpaBHEHMsI CBOMCTB CBHJIETENBCTBYET O YACTUYHOM C(HOPMUPOBAHHOCTH Y 3K3aMEHYEMbIX CIIOCOOHOCTH yCTAHABJIMBATh CYIIECTBEHHbIE MPU3HAKU
JUIS. CpaBHEHHS U 0000IEHHs. YUYaCTHUKH CIIOCOOHBI ONEPUPOBATH OTAEIBHBIMH MOHATUSAMH U (paKTaMM, HO JIMIIb B TOM Clly4yae, KOTja 3aJaHue
IperoiaraeT IpsMoi BEIOOp M3 M3BECTHOTO HA0Opa BapHaHTOB.

O)IHaKO YKE€ Ha 3alaHUAX, TOC HeO6XOHHMO HC IMPOCTO BCIIOMHUTH, a BBIABUTH IMPUYUHHO-CICACTBCHHBIC CBA3W W IMPHUMCHUTH 3HAHHA B

HOBOM CUTyallil, KauCCTBO BBINIOJIHCHUS PC3KO CHUKACTCA. OTO OTYETIMBO BUJHO ITPHU COIMOCTABJICHUHA 3aJlaHui Ha KJ'IaCCI/I(I)I/IKaL[I/IIO XHUMHUYCCKU X
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COEIMHEHUH M UX XUMHUYECKUX CBOWCTB. B O10ke «Heoprannueckas xumus» 3a1anue 5, MpoBepstolee 3HaHUs 0 KilacCu(UKaIMU HEOPTaHUYECK UX
BEIIIECTB, BHIMIOJHEHO OTHOCHTENHHO ycmemHo (46,7%), a 010K 3aaHuii, TOCBSIIEHHBI XUMHYECKUM CBOMCTBaM (3amanus 7, 8, 9, 24) BbI3bIBACT
3HAYUTENbHbIE 3aTpyAHeHUs. CpeTHHIA IPOLEHT BHIMOIHEHUS 37ech Konebnetrcst oT 16,34% no 44,88%). B 6ioke «Opranuueckasi XuMus» 3aJjaHue
10 Ha xkiaccuuKaluo OPraHMYECKUX COeTUHEHHH (KauecTBO BhINOMHEHUS 67,49%) TakyKe BBHIIOJHEHO JIydllle IO CPaBHEHUIO C 3afaHusmu 12-15
¢ npoueHToM BbIoNHEHUs 25,17% - 39,27%. DTo pacxokIeHHE YKa3blBA€T Ha TO, YTO YMEHHUE BBIABIIATH 3aKOHOMEPHOCTH, YCTAHABIIMBATh
NPUYMHHO-CJICICTBEHHBIE CBSI3M W HAaXOAMTh APTyYMEHTHI JJIS JIOKAa3aTeJIbCTBA CBOMX IPEAINOJIOKEHUH O pemIeHuH 3agadd chOpMUpPOBAHO Ha
HEIOCTaTOYHOM ypoBHE. Tak k€ ypOBEHb BBIIOJHEHUS YKA3aHHBIX 33/IaHUI CBHETEIBCTBYET O HEAOCTATOUHONW C(HOPMUPOBAHHOCTH CIIOCOOHOCTH
U TOTOBHOCTH K CaMOCTOSITEIbHOMY IOHMCKY METOJOB DELICHHUS MPAKTUYECKUX 3aj]ad, MPUMEHEHUIO Pa3UYHBIX METOJOB IMO3HAHUS; YMEHUs
npeyiaraTb OpUrMHaIbHbIC TTOIXO/IbI U PELICHUS.

Ocob6oro BHUMAaHUs 3aCTyKUBAIOT 33JJaHHs, CBA3aHHBIE C IIPOBECHUEM PAcYeTOB Ha 0a30BOM ypoBHE. 3amaHue 26, B KOTOPOM HEO0OXOAUMO
paccuuTaTh MacCOBYIO JOJIIO BEIIECTBA B pacTBOpE, BhIMOIHEHO Ha 49,17%, a 3amanue 28, TpeOyroiee pacyeTa MacChl UM 00beMa y4aCTHHKA
peaKkIuu/BbIX0a MPOJYKTa PEaKIMU/A0NI0 BellecTBa B oOpasie — juiib Ha 22,95%. B »TuX 3agaHusX Ha MEpBbIM IJIaH BBIXOAUT yYMEHHE
KPUTHYECKH OLIEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX B XOJ€ PELICHHs 3aJaud pe3yJIbTaToB. 3ajada 26, MOXHO CKa3aTh, SIBISETCS CKOpee
MaTeMaTU4YeCcKOl 3ajayeil ¢ UCHOJIb30BaHUEM XUMHUYECKOro OOBEKTa — BEIIECTBA WM €ro pacTtBopa. B Hell HE0OXOAMMO yMeTh IPOBOAUTH
MaTeMaTUYeCKUe PACUYEeThl C KCIIOJIb30BAaHMEM MPOLEHTOB. 3ajaHue 28 yKe CBA3aHO C XMMHYECKHMMHM IpeBpamieHussMu. Ho aTu 3aganust He
OTJIIMYAIOTCS OOJIBIINM pazHooOpa3zueM GpopMynnpoBok. B HuX 1100 HE0OOXOAMMO pacCUUTATh JI0JII0 BBIX0JIA MPOIYKTa XMMUYECKOTO MPEBPALCHUS
OT TEOPETUYECKU BO3MOXKHOTO, JINOO MpOBECTH pacuéT macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMHU, €CJIM OJHO M3 HCXOAHBIX
BEIIECTB MMeeT NnpuMmecH. bonbliuM pasHooOpa3ueM OTIMYAIOTCS TOJNBKO XMMHUYECKHE MpEBpallleHus, HCIOib3yeMble B 3ajnadax. B 3amanun
HEO0OXOJUMO BBICTpauBaTh JIOTUKY pEIICHUs, M3HAYaJIbHO TMOHMMAas K KakOM LelIu HY>KHO MPHUHUTH, NMPOIyMbIBATh COBEpIIaeMble AEHCTBUS U
pe3yJbTaThl, K KOTOPHIM OHHU MpuBeayT. K coxaneHuio, BO MHOTMX paboTax pelieHue CBOJUTCS K MPOCTEHIINM pacdeTaM BHE BCSAKOM Joruku. B
3TOM 3aJlaHUM IK3aMEHyeMble JEMOHCTPUPYIOT HEAOCTATOUYHO C(OPMHPOBAHHOE YMEHHE aHAIM3UPOBATh IMOJYYEHHbIE B XOJI€ PEIICHUs 3a]auu

PE3YIbTATEI, KPUTUICCKU OLCHUBATHh UX JOCTOBCPHOCTD. HaHpI/IMep, pPacCUUThIBAIOT MaCCOBYIO OOJIO HpI/IMeCGﬁ B BCHICCTBE HUJIM BBIXOJ MPOAYKTa
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peakIuy U NodaydaroT pe3yibraT Oombine 100 mporenrtos. M, He 3aayMbIBasch, HE OLIEHUBAs KPUTUYECKH, YTO Y HHUX IOJIyYHJIOCH, 3alMCHIBAIOT
OTBET.

OTHOCHUTENBLHO HHU3KHE PEC3yJbTaThbl BBIITOJHCHUSA SaﬂaHI/IfI IIOBBIIIICHHOI'O U KpaﬁHe HU3KHUC PC3YJIbTAThL BBITTOJTHECHU 3aI[aHI/H>'I BBICOKOI'O
YPOBHS TOATBEPKIAIOT HAJMYUE CHCTEMHOW mpoOusiembl. [Ipy BBIMONHEHMM 3THX 3a/1a4 YYaCTHHKH JAEMOHCTPHPYIOT HECIOCOOHOCTH BBIMTH 3a
paMKH 3ay4eHHBIX (PaKTOB U MPUMEHUTH TEOpeTHYecKrue 000OIIEHHS sl CPAaBHEHUSI KOHKPETHBIX AJIEMEHTOB MJIM MPOTHO3WPOBAHUS CBOMCTB MX
coeauHenuii. Ocoboe BHUMaHHUE 3aCIIy’)KMBAaeT HU3KOE KaueCTBO BBINOJIHEHHMs 3amaHusi 25 6a3oBoro ypoBHA (15,51%). D10 cBUAETENBCTBYET O
HEAO0CTAaTOYHOM C(l)OpMI/IpOBaHHOM YMCHUHN TICPCHOCUTL 3HAHUA B IIO3HABATCIBHYIO W IIPAKTUYCCKYIO o0OJjacTu KUBHCACATCIbHOCTH,; YMCTDH
MHTErPUPOBATh 3HAHHS U3 PAa3HBIX MPEIMETHBIX obnacTeld. s 3Toi rpyniel S5K3aMeHyeMBIX HEYCHEITHOCTh BO3MOXKHO CBSi3aHa C HEJOCTATKOM
3HAHMHU O CBOICTBAX BEIIECTB M MPUMEHUMOCTH 3TUX CBOMCTB B Pa3HBIX 00JIACTAX, 00 0COOEHHOCTAX XMMUYECKOTO IIPOU3BOJICTBA.

Takum 00pazoM, JUIs JaHHOW TPYIIBI XapaKTepHa YacTHYHAs CPOPMHUPOBAHHOCTH 0A30BBIX MO3HABATCIBHBIX YMEHWM, TOCTATOYHAS IS

BBITIOJTHCHU A SaI[aHI/Iﬁ Ha 0a30BOM YPOBHEC, HO IBHO HEAOCTATOUHAA JIA pCHICHUSA 0oJ1ee CIIOKHBIX KOMILIEKCHBIX BaHaHI/If/'I.

o Ilpennonoxenue o TOCTUTHYTHIX U HEAOCTUTHYTHIX MeTanpeaMeTHbIX pesyibTarax GI'OC

K mocturnyteim meranpenMeTHeiM pesysbrataM @I'OC M0oKHO OTHECTH MOo3HaBarTeabHble Y Y /1:
YMEHHE yCTaHABIMBAaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JUIsl CPaBHEHHUs, Kilaccudukanuu U 000OIIEHUS; BBISBIATh 3aKOHOMEPHOCTH U
IIPOTUBOPEUMS B pAaCCMATPUBAEMBIX SIBJICHUSX;
(bopMHpOBaHUE HAYYHOTO THIA MBILIUIEHUS, BJIaIeHHE HAayYHON TEPMHUHOJIOTHEH, KJIFOUEBBIMU MOHATUSAMH U METO/IaMU;
OBJIAJICHUE BUJIaMU AESTEIBLHOCTH 110 MOJYYEHHUIO HOBOTO 3HAHMS, €T0 NHTEPIIPETALINY;
YMEHHE BBISBISATH IPUYNHHO-CIEICTBEHHBIX CBSI3€H U aKTyaJU3UpOBaTh 3aJ1auy, BbIIBUTaTh TUIIOTE3Y €€ peIIeHNUS;
CIIOCOOHOCTh aHAJIM3UPOBATH MOJIYUEHHBIE B X0/1€ PELICHUS 3aa4u pe3yIbTaThl.
Perynsatusubie YVY/I:
YMEHHE CaMOCTOSITEIIbHO COCTABIIATH IJIaH PELICHHSI TPOOJIEMBI C YUETOM COOCTBEHHBIX BOSMOXKHOCTEH U MPEINOYTEHUH;

BJIaICHHUEC HaBBIKaMU MO3HaBaTeILHOMN pe(bnexcym KaK OCO3HaHUsA COBEPITACMBbIX JIGfICTBHfI 1 MBICJIUTCIIBHBIX ITPOLECCOB.
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K menocturnyteim metanpenaMmeTHbiM pe3yibraram @I'OC MOKHO OTHECTH Mo3HaBaTeIbHbIe Y'Y [1:
CIIOCOOHOCTH BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;
YMEHHUE BBIJIBUTaTh TUMOTE3Y PEHICHUS 33/1a4i U HAXOJUTh apryMEHTHI IJIsl JOKA3aTelIbCTBa CBOMX YTBEPXKJICHUM, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU
peLIeHus;
yMEHHE MIePEeHOCUTh 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATEIbHOCTH;
yYMEHHE KPUTUYECKH OLIEHUBATh JIOCTOBEPHOCTD MOTYUYEHHBIX B XO/I€ PEIICHUS 3a/1a4u PE3yJIbTaTOB, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSX; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYCCKHUX 3a7ad, MPUMEHEHHUIO Pa3InYHBIX METOJ/IOB
MO3HAHUS; CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHON JEATENbHOCTH U JKU3HEHHBIX CUTYAIUsX; CTAaBUTh MPOOJIEMbl U
3a/1auyy, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHHUS; BbIIBUTaTh HOBBIE UEH, IIPEJIaraTb OPUrMHAIbHBIE MIOX0/Ibl U PELICHUSI.

Perynstusubie YVY /I yMeHHE JenaTh OCO3HAHHBIM BRIOOP IJIaHA PEHICHHS MPOOJIEMbI, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHHE; OIICHUBATH MPHOOPETEHHBIN OIBIT; CIOCOOCTBOBATH ()OPMUPOBAHHIO U MTPOSIBIICHUIO IIIMPOKOW IPYIUIMH B PA3HBIX 00JIaCTSIX 3HAHUN;
CIIOCOOHOCThH MCIOJIB30BaTh MPUEMBI PeQIIEKCHH JIJIsl OLIEHKH CUTYalluH, BHIOOpA BEPHOI'O PEIICHMS; YMEHUE OIICHUBATh PUCKU U CBOEBPEMEHHO

MNPUHHUMATDh PCIICHUSA 110 UX CHUKCHUIO.

3.2.2.3. PexoMengaumu AJ1s1 yuuTeJieil 0 COBEePIICHCTBOBAHUIO NPENOIaBaHNs Y4eOHOr0 MpeaMeTa rpymnime
00y4yauuxcsi ¢ HI3KMM YPOBHEM NMOATOTOBKHU

I[J'ISI COBCPIICHCTBOBAHUA IIPECIIOAaBaHUA yqe6Hor0 npeaMeTra rpy1mume 06yqa1011mxca C HU3KHM YPOBHEM IIOATOTOBKHU H€O6XOJII/IMO
OpraHu30BaTh pabOTy MO CICAYIOIMIUM HAMpaBICHUSM: YIIyOJIeHHE CHCTEMHBIX 3HAHHWM MO KIIOYEBBIM pa3jieliaM Kypcam, Pa3BUTHE HABHIKOB
pelIeHus] 3aJaHui TMOBBILIEHHOTO YPOBHS CIIOKHOCTH, COBEPILIEHCTBOBAHME BBIYMCIUTENBHBIX HABBIKOB. B yacTu mnpeaMeTHON MNOJArOTOBKH
PEKOMEHIyeTCsl YCHIIUTh paboTy 1Mo (pOPMUPOBAHUIO [IEJTOCTHOM CUCTEMBI 3HAHUN 0 XUMHUYECKUX CBOMCTBAX OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U
OpraHWYECKUX BeHIeCTB (HU3KHEY% BBIMOJHEHUs 3amaHuid). s 3Toro 1enecooOpa3HO MCIONB30BaTh YMPAXXKHEHUS HA COCTABJICHWE W aHAJU3
«TEHETHYECKHUX IEMOYEK» MPEeBpaIICHUH, yAeisisi 0c000e BHUMAHHUE YCIOBHIM MPOTEKAHHS PEAKIMN U Crenu()rIecKuM CBOMCTBAM HEKOTOPBIX

BCIICCTB.
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Ocoboro BHuUMaHMs TpeOyeT paboTa ¢ TeMaMu OOpPa30BaTEIbLHOW MPOrpaMMbl, KOTOPbIE COOTBETCTBYIOT 3JEMEHTaM COJAEp)KaHus,
IIPOBEPSIEMBIM 3aJaHUEM 25. YUuThIBas HU3KUN MPOLIEHT €r0 BBINOJIHEHUS, PEKOMEHAYETCS CUCTEMaTHYECKH BKIJIIOYATh B COIEpPKAHUE YPOKOB
KpaTkue WH(pOpPMAIMOHHbIE OJIOKH O MPAKTHYECKOM MPUMEHEHMH XMMUYECKUX 3HAHWW B MOBCEJHEBHOH JKM3HU, MPOMBIIUIEHHOCTH, SHEPTeTUKE,
9KoJIoruy. BximouaTh BOIPOCH! B OLIEHOYHBIE ITporeypbl. Oco60e BHUMaHUE HYKHO OOpaTUTh Ha MPOMBILIUIEHHbIE METO/IbI CUHTE3a OPraHMYECKUX
U HEOPraHMYECKHX BEILECTB, M0O3HAKOMUTh OOYYaIOIUXCs C MpOoLEecCaMM U ammaparaMd XMMHYECKOro MPOU3BOACTBA TEOPETUYECKHU, a Jydlle
OpraHu30BaTh HIKCKYPCUH Ha XUMUYECKUE MPEANIPHUITHS, IOKA3aTh BUICO(DUIBMBI.

BaxueiimM HarpaBieHHEM paOOThI SBIISIETCS] COBEPIIEHCTBOBAHME PACU€THOW MOATOTOBKH. [IpH MOATOTOBKE K BBHIMOIHEHUIO 3aIaHHH 26-
28 Heo06x0auMO 0c000€ BHUMAHUE yIEIATh (POPMUPOBAHUIO 3I€MEHTAPHBIX BBIYMCIUTEIbHBIX HABBIKOB U OTPAa0OTKE YHUBEPCAIBHOIO aJIFOPUTMA
pewenys. HeoOxoaumMo HayMHATH C NPOCTEHIIMX 3ajauy Ha HAXOXJAEHUE KOJIMYECTBA BEIECTBAa, MAacchl, oObeMa ra3a W MacCOBOM [0JH,
CUCTEMATUYECKU YUYUTh NEPEBOJY €AUHUIL] U3MEPEHUs, UCIOIb30BAaHUIO MOJISIPHOM Macchl U MOJSIPHOTO 00bEMa, a TAKXKE 3alUCH PELICHUS I10
yeTkoMy mabiony. llerecooOpa3Ho opraHu30BBIBATH MOMIATOBEIN pa30op 3aJaHuid, KpaTKHe TPEHUPOBOYHBIE CEPUU OJHOTO THIIA U 00s3aTENbHBII

aHAJIN3 OLINOOK.

3.2.3. MeroauyecKkuil aHAJHU3 BBINOJHEHHUS 3aJaHUI 00y4alOUIUMHCH CO CPEIHUM YPOBHEM NOATOTOBKH
(B rpynme ot 61 10 80 1.0.), BK/II0YasA METOAMYECKUE PEKOMEHIAIUN IJIS yUUTe el

Memoouueckuti ananuz npogoOOUMCcs Ha OCHOBe Pe3YIbMAmMOos GbINOIHEHUsS 3a0anutl epynnamu yyacmuukog EI'D ¢ pezynemamamu 6 ouanazone om
61 6anna oo 80 m.6. Pexomenoayuu Ons yuumeneu OONNCHbL OblMb OPUEHMUPOBAHLL HA OOCHUNCEHUE PeanucCmU4HbIX 3a0ay KOppeKuuu
oepuuyumoe 8 noo02omosKe WKOAbHUKO0S. Llenesvim opuenHmupom pekomenoayuii saensiemcs yeepennoe noayienue 80 u 6bonee m.6. 0annou epynnou
WKOJIbHUKOB.

3.23.1. Onmucanue npeaMeTHOM MOATOTOBKM y4acTHHKOB EI'D co cpefHHM ypoBHeM NOATrOTOBKH, AHAJIW3 THIHYHBIX
Ae¢UIUTOB B IOATOTOBKE

o OmnucaHue TOCTUTHYTHIX MTpeIMETHBIX pe3yiabTaToB @I'OC: 0CBOECHHBIX TEM IPOrpaMMbl, CHOPMUPOBAHHBIX YMEHHUH U T.II. (€CJIM UMEIOTCS)

Vkazamo (nepeuuciums) memvt npocpammul u yMeHUsl, KOMOPble 8 HAUOOIbUE CMENEHU CHOPMUPOBADL, UCXOOS U3 AHANU3A BbINOIHEHUS
3a0anutl (cmonbey 4 Tabauywr 15).
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B nmawHOI rpynme 3K3aMeHyeMbIX ObLTH CPOPMHUPOBAHBI HEOOXOJMMBIE YMEHHUS W XOPOIIO YCBOEHO OOJIBITUHCTBO TEM IPOTPAMMBI,
COOTBETCTBYIOIIUX IMPOBEPSAEMBIM Ha JK3aMEHE dJJIEMEHTaM COJIepXKaHWs Ha 0a30BOM ypoBHE. He 10CTaTOYHO XOpOIIO YCBOCHHBIC TEMBI Ha
0a30BOM ypOBHE CJI0’KHOCTH IIpUBE/CHBI B TaOauIle 2-18. Ha MmoBeIIIICHHOM 1 BBICOKOM YpOBHE Han0o0JIee XOPOIIO YCBOSHBI TEMBI:

- XMMHMYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KaJIMi, KajablMd, MarHui, aqlOMHUHHUMI, IIUHK, XpOM, XKEJIe30, MEIb) U HUX
coeauHeHuit. O0Iue crocoObl MOTyYeHHs] METAJLIOB.

- XMMHYeCKHE CBOWCTBA BAKHEHUIINX HEMETAIIOB (TaJIoOT€HOB, Cephl, a30Ta, ¢hocdopa, yraepoaa U KpeMHUS) U UX COCTUHEHUIN (OKCUIOB,
KHCIJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

- DnektponuTHyeckas nucconuanus. CuiabHble W ciadbie 3JeKTpoiauThl. Cpemaa BOAHBIX PACTBOPOB BEILIECTB: KHCIAs, HEUTpaiabHasd,
menognas. CreneHp qucconnanyy. Peaknum noHHOro oOMeHa.

- Unentudukanms HeOpraHMIecKuX coequHeHnid. KauecTBeHHBIC peakliMi Ha HEOPTaHMYECKHE BEIIECTBA M HOHBI.

- X¥MU4eCcKre CBOMCTBA YIJIEBOJOPOAOB: AJIKAHOB, LIMKJIOAIIKAHOB, AJIKEHOB, AJIKA/IUEHOB, aJIKUHOB, aPEHOB.

- XUMHUYECKHUE CBOWCTBA KUCIOPOACOJEPKAIUX COCAMHEHUMN: CIUPTOB, (PeHOJIA, adbJACTUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, CIOKHBIX
3(HUpPOB, )KUPOB, YTIEBOIOB.

- Baxkneiimme crnocoObI MOIy4eHUs KHCIOPOICOAECPIKAIUX OPTaHUIECKHX COSTUHEHUI.

- 'eneTnueckas cBsi3b MEX]y KJacCaMU OPraHUYECKUX COECTMHEHHM.

- OKHCTUTETFHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeieHre BEMIeCTB B cpeIax ¢ pa3HbIM 3HaueHueM pH. MeTtosl aiekTpoHHOr0 6anaHca.

- 'enmeTnyeckas cBsI3b HCOPTraHNYCCKUX BCIICCTB, IMPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.

Ha BbicokoM ypoBHE chOpMHpPOBaHBI YMEHHUS COCTAaBISITh YpPAaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKIHU MOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OajaHca 3TUX peakluil; MOJHBIE U COKpaUIEHHbIE YpaBHEHHUS peaklMil MOHHOro OOMEHa, YUUThbIBas yCIOBHS, MPHU
KOTOPBIX 3TH peaKUH HAYT J0 KOHIA; peakiHui THUAPOSN3a, PeaKkIMid KOMILJIEKCOOOpa3oBaHUS (Ha MpHUMEpe TUAPOKCOKOMILIEKCOB IMHKA M
IIOMUHUS) U PacKphIBaTh MX CyIIHOCTh. CPOPMUPOBAHO YMEHHE MOATBEPKIATh XapaKTepHble XUMHUECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB,

YTJIIE€BOAOPOA0B, KHCIOPOACOACPKAINNX OPTraHUYCCKUX BCHICCTB COOTBETCTBYIOIIMMH OKCICPHMMCHTAMU H 3allMCAMU ypaBHeHI/II\/’I XUMHNYECKHX
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peaKHHﬁ; YMCHHUA IIPUMCHATH 3HaHHUA O COCTaBE H CBOMCTBaxX BCIICCTB JIA 3KCHepHMCHTaHBHOﬁ IMPOBCPKHU THUIIOTE3 OTHOCUTCIIBHO

3aKOHOMepHOCT€I>'I MMPOTCKAHUSA XUMHUYCCKUX peaxunﬁ U INPOTHO3UPOBAHUA BO3MOXKHOCTEH HX OCYHICCTBJIICHUA; CUCTCMHBIC XUMHWYCCKUC 3HAHUA

JUIE OOBSICHEHUS] W TPOTHO3MPOBAHUS SBJICHHH, MMEIOUIMX €CTECTBEHHOHAYUYHYIO MPUPOAY; AJS MPHUHATUS TPAMOTHBIX pEIIeHHH mpobiem B

CUTyalnusx, CBA3aHHLBIX C XHMHEH.

O AHanu3 TUNWYHBIX JEPUIUTOB B MPEIMETHON MOJTOTOBKE: HEOCBOCHHBIE WM C1a00 OCBOEHHBIC TEMbI MPOTPaMMbl, HECOPMUPOBAHHEIE
WM HEIOCTaTOYHO C(HOPMUPOBAHHBIE YMEHHUS, HABBIKU, BUJIbI IIO3HABATEILHOM 1€ATEIbHOCTH, MPOSBIISIIONIMECS B TUITMYHBIX OIIUOKAX MPH
BBINIOJIHEHUU COOTBETCTBYIOIIMX 3aIaHUI

Vkazamv (nepeuuciums) memvl npocpammsl U yMeHus, KOmopbvle 8 HauMeHblel CmeneHu chopmMupo8ansvl, UCX005 U3 AHAIUZA 6bINOIHEHUs
3a0anutl (cmonobey 4 Tabauywt 15).

Tabruya 2-18

Ne i/t

Templ MporpaMMbl U YMEHUS

Kiacc(-b1) nu3yuenusi B coorBetctBuu ¢ POII

1.

XUMUYEeCKHE CBOMCTBA )KHPOB. MBLIA KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
XHUMUYECKUE CBOMCTBA IIFOKO3bI. JlMcaxapuabl: caxapo3a, MajibTo3a.
BoccranaBnuBatronue 1 HEBOCCTaHABIMBAOIINE Ucaxapuabl. [ 'uaponus

U CaXapuJIOB.

[Tonucaxapuapl: KpaxMail, IITMKOreH. XMMUYECKUE CBOMCTBA KpaxMalla U
LEJUTFOJIO3BI.

XapakTepHble XUMUYECKHE CBOWCTBA aMHHOB. AMUHOKHUCIIOTHI U OEITKU.
AMUHOKHUCIIOTHI KaK aMQOTepHble Oprannyeckue coeguHeHus. OCHOBHbIE
aMUHOKHCIIOTHI, 00pa3yromiue 6enku. BaxHeiimme criocoObl moay4eHusl aMUHOB U
AMHUHOKHCJIOT.

XUMUYeCcKHe CBOMCTBA OENKOB: THAPOIU3, ACHATypalusl, KAYeCTBEHHbIE (I[BETHHIC)
peakiu Ha OCJIKHU.

Cdopmuposannocms ymenus noomeepacoams XxapaKxmepuvle XumuiecKue
CBOIUICMBA HCUPOB, Y21e80008, AMUHOB, AMUHOKUCIOM COOMEEMCMEYIOUUMU
IKCNEPUMEHMAMU U 3ANUCAMU YPABHEHUL XUMUYECKUX PeaKyull, yMeHUs
Xapakmepuzoeams COCMaAe U 8axcHeluue CeoUCmea eeujecms, NPUHAONIEHCaAUUX K
KAACCaM HCUPO8, V21180008, AMUHO8, AMUHOKUCION, DENKO8.

10 xmacc 6a3oBbIif ypoBenb 1. 117.6.1.4
yriayOsiaeHHbIN ypoBeHb 1. 118. 6.1.3
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Xumus B MOBCETHEBHOM sxu3HU. [IpaBumiia 6e30macHOl paboThI ¢ eAKUMH,
TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMHU, CPEICTBAMHU OBITOBON XMMHH.

XuMus 1 310pOBbe. XUMUS B MEAULIMHE. XUMUS U CEJIbCKOE XO3SMCTBO. XUMUS B
MPOMBIIIIICHHOCTH. XUMHS M SHEPIeTHKA: PUPOIHBIN U MOy THBIN HEPTIHOMN
ra3el. CoctaB HeTH U e€ mepepaboTka (MPUPOIHBIE HCTOYHHKH YTIIEBOAOPOIOB).

XUMHS ¥ 9KOJO0THs. XUMHYECKOE 3arpsi3HEHNE OKPY KaIOIIEH Cpeabl U ero
nocnenctBus. Oxpana rugpocdepsl, To4YBbI, aTMochepsl, Gpropsl U GpayHbI OT
XMMHUYECKOT0 3arps3HeHus. [Ipobiema 0TX0/10B 1 MOOOYHBIX TPOTYKTOB.
ANbTepHATUBHBIC HICTOUHUKHU SHEPTHH.

OO1u11e mpeacTaBaeHus O MPOMBILIUIEHHBIX CLIOCO0aX MOMYYEHU XUMUYECKUX
BELIECTB (Ha IpUMEpe MPOU3BOACTBA AaMMHUAKa, CEpPHOI KUCIOThI). U€pHas u
1BeTHas MeTauTyprus. CTEeKIIO U CUIMKaTHas IPOMBILIUIEHHOCTh. [IpoMblnieHHas
opranuueckas Xumusi. CbIpb€ JIsl OpraHu4eCKON MPOMBIIITIEHHOCTH.

CtpoeHue u CTpyKTypa MOJTUMEPOB. 3aBUCUMOCTDH CBOICTB MOJIUMEPOB OT CTPOCHHS
MoJieKyJ1. CIOCOOBI MOMYUYEHUs: PEAKIINH MTOTUMEPU3ALUU U TTOJTMKOHICHCAINH.
Knaccudukanus BoIoKoH.

Bnaodenue cucmemoti snanuii o céoticmsax, cocmase, noiy4eHuu u 6e30nacHom
UCNONIb30BAHUU BANCHEUUUX HEOP2AHUYECKUX U OP2AHUYECKUX 8elyecms 6 Obimy U
NPaKmu4eckoll 0esimenbHoCmu yenogeka. Biadenue cucmemou xumusueckux sHaHu,
KOmopas eK0uaem odujue HayuHvie NPUHYUNbL XUMULECKO20 NPOU3B00CMEA
HedhmenpooyKmos, cqhopMupo8anHoCmsb YMeHUll GblAGIAMb 83AUMOCEA3b
XUMUYECKUX 3HAHUL ¢ NOHAMUAMU U NPeOCMABIEHUAMU OPYeUX NPEOMeno8 Ois
Ooee 0CO3HAHHO020 NOHUMAHUA U 0OBACHEHUS. CYWHOCTU MAMEPUATLHOO
eOUHCmMea Mupa.

Copmuposannocms ymenus naaHupo8ams U RPOEOOUMb XUMULECKULL
SKCnepuMeHm c cobndeHuem npasui 6e30nacHo20 00paweHus ¢ gewecmeamu

u 1a00pamopHeimM 060pY008aAHUEM, YMEHUS OCYWECMBIIAMb YeleHanpasieH bl
NOUCK XUMUYECKOU UHGOPMAYUU 8 PA3TUUHBIX UCTOYHUKAX (HAYYHAS U y4eOHO-
HAYYHAs IUmMepamypa, cpeocmea Maccosoul ungopmayuu, cemo Unmepnem u
opyaue), Kpumuiecku anaiu3upo8ams XuMuiecKkyio uHgpopmayuio,
nepepabamuleamy eé U UCNONb3068AMb 8 COOMBEMCMEUU C NOCMABIEHHOU 3a0ayell.

9 knacc . 155.4.4

10 kiacc 6a30BbIit ypoBeHb 1. 117.6.1.2
yrayOsieHHbIH ypoBeHs 1. 118.6.1.5

11 kiacc 6a30BbIit ypoBeHb 1. 117.7.1.2
yriayOsneHHbId ypoBeHs . 118.7.1.3
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XUMHUYECKHE CBOMCTBA BAXKHEUILIUX METAIUIOB (HATPUil, KM, KaJIbIIMI, MarHUM,
QTFOMUHHM, IIMHK, XPOM, XKEJIe30, MEJIb) U UX coeauHeHni. OO0Iue crnocoosb
MOJTyYEHHUsI METAJUIOB.

XHWMHYECKHE CBOMCTBA BAKHEUIITUX HEMETAILIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaepoaa u KpeMHUS) U UX COSAMHEHUN (OKCHIIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUN ).

Cdhopmuposannocms ymenuil HaUMEHOBAHUS XUMUYECKUX COeOUHEHUL
MeAHCOYHAPOOHO20 COI03d MEOPEmuUYecKoll U NPUKIAOHOU XUMUU U MPUBUATbHBLE
HA36aHUS 8eWeCcm8, OMHOCAUUXCA K USYYEHHbIM KIACCAM HeOP2AHUYeCKUX
COeOUHEHUT, YMEHUL UCNONb308AMb XUMUYECKYIO CUMBONUKY Ol COCMABIeHUs]
Gopmyn HeopeaHuuecKux geuecma,; YMeHus NPUMEeHAmMb 3HAHUS 0 cocmase u
ceoticmeax eewecms 0 IKCHEPUMEHMATILHOU NPOGEPKU 2UNOME3 OMHOCUMENTLHO
3aKOHOMEPHOCMel NPOMEKAHUSL XUMUYECKUX PeaKyuii U npocHO3UPOBAHUS
B03MONCHOCIEU UX OCYUYECMBIeHUSL.

9 kyacc . 155.4.1
11 kiacc 6a30BbIit ypoBeHb 1. 117.7.1.2
yriayOseHHbIH ypoBeHb 1. 118.8.8

WnenTudukaiys HEOpraHU4ecKux coequHeHnii. KauecTBeHHbIC peakiiuy Ha
HEOPTraHWYECKUE BEIECTBA U HOHBI.
W neHTudukaiys opraHn4ecKux COeIMHCHHA.
Pemrenue skcriepuMeHTaIBHBIX 33729 HA PACcIIO3HABAHNE BEIIECTB.
Chopmuposannocms ymenuil RIGHUPOBAMb U NPOBOOUMb XUMUYECKULL
IKCnepumMeHm (noyueHue u uzyieHue c8oUCmMa HeoP2aHUieCKUx U OP2aHUYecKux
seuyecms, KaueCmeeHHble peakyuu yeie000p0008 PA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPHCAUUX OPLAHUYECKUX 8eUjeCM8, peuleHie IKCRePUMEHMATbHBIX
3a0a4 no pacno3HABAHUIO HEOPSAHUYECKUX U OPSAHUYECKUX 8eUeCcma) C
cobo0enuem npasun Oe3onacHo2o 0oOpawerus ¢ eewecmeamu U 1abopamopHuim
obopydosanuem.

9 kiacc . 155.4.4

10 xnacc yriayOnenssiit yposenb 1. 118.6.1.3
11 xmacc 6a3oBsIif ypoBenb 1. 117.7.1.2
yrayOsieHHbId ypoBenb 1. 118.7.1.3

Pacuérbl Mmacchl BemiecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, Macce UM 00BEMY OJJHOTO M3 YYACTBYIOIUX B PEAKIIUU BEILIECTB.
Haxoxaenue MonekyIsipHON (popMyJibl OpPraHU4YECKOT0 BEIIECTBa 110 €ro
IIJIOTHOCTU U MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIUX B €r0 COCTaB, UJIH 110
MIPOJYKTaM CrOpaHusl; yCTaHOBIIEHHE CTPYKTYpHOU (POPMYIIbl OpraHMYECKOTo
BEIIIECTBA HA OCHOBE €r0 XUMUYECKHUX CBOIMCTB MIJIM CLIOCOOOB MOJTyUEHHS.

Copmuposannocme ymenus npogooums paciémsl N0 HAX0HCOCHUIO XUMUYECKOU
popmynvl gewecmsa,; yMeHus KpUMU4ecKyu aHatu3upo8amy XUMU4ecKyo

10 kiacc 6a30BbIit ypoBeHb 1. 117.6.1.2
yriayOneHHbId ypoBeHs . 118.6.1.5

57



ungopmayuto, nepepabamuiéams €€ u UCHONL308AMb 8 COOMBEMCINEUU C
NOCMAasIeHHOU Y4eOHOUl 3a0ayell.

6. Pacuérer macchl (00bE€Ma, KOTMUYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJTHO 9 xmacc . 155.5.7.2
13 BEIIECTB JIaHO B M30BITKE (MMEET IMTPUMECH ). 10 kitacc 6a30BbIi ypoBeHb 11. 117.8.8
Pacuérer macchl (00bE€Ma, KOMUYECTBA BEIIECTBA) MPOAYKTa PEAKIINH, €CITH OJTHO U3 | YriIyOJIeHHBIH ypoBeHb 1. 118.8.8
BEIIIECTB JJaHO B BUJIE PaCTBOpA C OMPEACIEHHON MAacCOBOM J10J1€i pacTBOPEHHOTO 11 kiacc 6a30BbIi ypoBeHb 11. 117.8.9
BellecTBa. Pacu€Thl ¢ HCIIOJIB30BaHUEM MOHITUH «MACCOBAs A0JISDY, «MOJISIpPHAs yray0aeHHbId ypoBeHb . 118.7.1.3

KOHIEHTPALUA», «PACTBOPUMOCTb.

Copmuposannocme ymenus npogooums paciémsi o XuMuieckum Qopmyiam u
VPABHEHUAM XUMUYECKUX PeaKyull ¢ UCNOIb308AHUEM (PUIUYECKUX BETUYUH, YMEHUs]
KPUMUYeCcKy aHaiu3upo8ams XumMuieckyo uHghopmayuio, nepepabamuiéams eé€ u
UCNOIBb3068aMb 8 COOMBEMCMBUU C NOCMABIIEHHOU Y4eOHOU 3a0ayell.

o PeanuctuyHbie «30HBI pocCTa» B 4aCTU HpeHMCTHOﬁ MOATOTOBKHU MJIs1 YBEPCHHOT'O IIOJTYYCHUA 80 u 6oitee T.6.

st yBepenHoro mnonyuyeHuss Oosnee 80 OamioB HEOOXOAMMO YBEPEHHO BBHINOJIHATH BCE 3a7aHusi 0a30BOr0 ypPOBHSI CJIOXKHOCTH U
OOJBIIMHCTBO 3aJaHMsl MOBBILIEHHOIO YpoBHSA. HaumeHee ycmemHbIMH B 3TOH Ipymnie 3K3aMEeHyeMbIX sIBIstOTCS 3axanus 13, 25, 7, 24.
Heo6xonumo 00paTuTh BHUMaHUE HAa U3yYEHHE CIIEAYIOIINX TEM MPOTrPAMMBI:

1. Xumuueckue cBoicTBa kUpoB. MbUIA KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOWCTBA INIIOKO3bI. [lucaxapuapl: caxaposa,
ManbTo3a. [Tonmcaxapuabl: Kpaxmai, IIMKOreH. XMMHUYECKHE CBOMCTBA KpaxMasa U LEeJII0I03bl. XapaKTEepHbIE XMMUYECKHE CBOMCTBA aMUHOB.
AMUHOKHCIOTBI M OelKU. AMMHOKHUCIOTBI Kak aM(OTepHble OpraHuyeckue coequHeHus. OCHOBHbIE aMHUHOKMCIOTHI, OOpasyromue OenKH.
Baxuelimme crnocoObl MoylyuyeHUs aMUHOB M aMMHOKHUCIIOT. XMMHYECKHUE CBOICTBa OENKOB: TMIPOJIN3, JI€HATypalus, KadeCTBEHHbIE (I[BETHBIC)
peakiu Ha OeTKH.

2. Xumusi B moBceiHeBHOM xu3HU. [IpaBuiia 6e3onacHoi paboOThI ¢ €KUMHU, TOPIOYMMH M TOKCHYHBIMU BEILIECTBAMU, CPECTBAMU OBITOBOM
XUMHUHU. XUMHS U 310pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEIbCKOE XO3AHUCTBO. XUMHUS B POMBIIUIEHHOCTH. XUMUS U DHEPreTUKA: IPUPOIHBIA 1
nonyTHeIM HedTsHON ra3el. CoctaB HedpTu M e€ mnepepaboTka (IPUPOAHBIE HCTOYHHMKM YTIIEBOAOPOAOB). XuMHA U 3Konorug. OOmme
MIPEJICTaBICHUSI O TPOMBIIIJICHHBIX CIIOCO0aX MOJIYYEHHUs] XUMUYECKUX BEIIECTB (Ha MprUMepe MPOU3BOACTBA aMMHaKa, CEpHOM KUCIIOTHI). UEpHas u

OBETHAsA MCTAJLTyprus. Crexli0 W CHIMKaTHas MMPOMBIINIJICHHOCTD. HpOMI)IHIJ'IeHHaSI opraHnydeckKas XHUMMH. CI)IpI)é JJIsL OpFaHH‘IeCKOf/’I
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MPOMBINIIEHHOCTH. CTpOeHUE U CTPYKTypa MOJTUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIUMEPOB OT CTPOEHUS MOsIeKyJl. CriocoObl MOMydeHus: peakluu
MOJIMMEPH3AINH U OJIMKOHAeHcanuu. Kinaccudukamus BOJIOKOH.

3. XUMHYEeCKHME CBOMCTBA BaKHEMIIMX METAUIOB (HATPUM, KaJIMW, KaJIbLMM, MarHui, aJlOMHHHUMI, IUHK, XpOM, KeJe30, MEIb) U HUX
coenuHeHuil. OOmMe crnocoObl MOMyYeHUsT MEeTalioB. XHMHUYECKHE CBOWMCTBA BaKHEHIIMX HEMETAJUIOB (TaJIor€HOB, cepbl, a3oTa, (ocdopa,
yIaepoaa v KpEMHUS) U UX COSAMHEHUN (OKCHUIIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI).

4. Vnentudukanus HEOPTraHWUECKHUX COoequHEHHH. KadecTBEeHHBIC peaklMd Ha HEOPTaHWYECKUE BElIlecTBa W WOHBL MmeHTudukamms
OpraHUYECKUX COCIUHECHMM. Pelenne skcepuMeHTaIbHBIX 3a/]a4 Ha pacliO3HaBaHHUE BEIIECTB.

[Ipu noBonbHO BBICOKOM % BBIMOIHEHMS 3ananuit 6, 8, 9, 12, 14-16 (Xumuueckue cBOMCTBA HEOPTaHUUECKUX W OPraHMYECKUX BEIIECTB),
HaOMIOIaeTCsl CHUDKEHHE KauecTBa BbIMONHEHUs 3afganuii 31 u 32 (reHeTudeckas CBS3b HEOPraHMYECKHX BEIIECTB W TEHETHYECKasl CBS3b
OpraHWYEeCKUX BemiecTB). Bo3MokHO, ydaluecs MOHUMAIOT TEOPHUIO, HO JOMYCKAIOT OMMOKHU MpU HANMMCAHUUA YPABHEHUN XMUMHYECKUX PEAKIIHi.
Peanuctuunas «30Ha pocta» - 0OTpabOTKa YMEHUSI COCTaBJICHUSI YPABHEHUN XUMUYECKUX PEAKUUN ¢ y4aCTHEM HEOPraHWYECKUX U OPraHUYECKUX
BeriecTB. Ho BO3BMOXXHO U TO, UTO HE JOCTHTHYTO TITyOOKOE MOHMMAaHHUE CBSA3M MEXYy KilaccaMy HEOPraHMYeCKHX WJIM OPTaHWYEeCKUX BEILECTB,
3aKOHOMEPHOCTEN 1 0COOEHHOCTEH X CBOICTB, 3aBUCHMOCTH CBOMCTB OT cTpoeHus. 1 k 3ToMy riry6okoMy MOHUMaHUIO HEOOXOAMMO CTPEMHUTHCSL.

Pacuernbie 3aganust 6a30BOT0 YpOBHS JOHKHBI OBITH JOBEACHBI 0 aBTOMatu3ma. Ecnu 26 u 27 3amaHusi BBINOJIHEHBI HE TUIOXO0, TO 28
3a/1aHle TpeOyeT cepbe3Hoil paboThl. DTO 3amaHue Ha pacuéTbl Macchl (00bEMa, KOJUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIU OJIHO W3
BEIIECTB MMEET MPUMECH; pPacuéThl MAcCOBOM WM OOBEMHOHN MONM BBIXOJA MPOJIYKTA PEAKIUU OT TEOPETUUYECKH BO3MOKHOTO. M3 3amanuit
BBICOKOTO YPOBHSI CIIO)KHOCTH MOKHO OOpaTHTh BHUMaHHEe Ha 3ajaHue 33 Ha YCTaHOBIIEHHE MOJICKYJSIPHOH W CTPYKTYpHOU (opmyIsl
OopraHu4eckoro Bemniectsa. Heobxoanmo paccMoTpeTh pa3IudHbie TOAXO0AbI K pacueTy MOJEKYISIPHONU (HOPMYJIbI OPraHMueCKOro BEIIeCcTBa, a s
BBIBEJICHUS CTPYKTYPHOW Kak pa3 MPUTOAMTCS TIyOOKOe MOHWMAHHME CBSI3M MEXIY KIacCaMU OPTaHMYECKUX BEIMIECTB, 3aKOHOMEPHOCTH HX

CBOfICTB, 3aBHCUMOCTh CBONCTB OT CTPOCHUH.
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3.2.3.2. MeToanuyeckuii aHAJIM3 KaYyecTBAa 0CBOeHUsl MeTanpeaMeTHbIX pe3yabTaToB PI'OC yyacTtaukamu EI'D
€O CpPeIHUM YPOBHEM MOATOTOBKH

B oannom nymkme paccmampusaiomcs memanpeomemuvle pesyavmamsi @IOC (nosnasamenvHbvle, KOMMYHUKAMUBHbIE, De2YIamMUEHbIE
(camoopeanusayus u cCAamoKOHmMpov)) (Oaiee — memanpeomemuole YMeHUsL), KOmopvle MO2IU NOBIUSAMb HA 8binoaHeHue 3a0anuti KHM.

s npogedenuss amanuza ciedyem UCNOIb306aMb NepeueHb memanpeomemuvlx pezyiomamose DPI'OC, npueedennviti 6 mabauye [
Kooughuxamopa EI'D no kasxcoomy yuebHomy npeomemy, a makaice yYKa3anue Ces3ell MemanpeoMemHuvblx U npeoMemublx pe3yibmamos 0C80eHUs
0CHOBHOU 06pazosamenvHol npocpammsl uz maoauysl 2 Koouguxamopa EID.

Ananuz modscem nposooumvcs no epynnam/nooepynnam YVJI, unu naubonee snayumvim 01 8blnoaHeHus odorviuncmea 3aoanuil YVJ/I.

©) PaSBepHYTLIﬁ KOMMGHTapI/Iﬁ Ha OCHOBC 3a,[[aHI/II>'I / rpynin SaHaHHﬁ, Ha YCIICHIHOCTD BBINIOJHCHUS KOTOPBIX MOTJIA IMOBJIUATH AOCTATOYHAAL
WK HEAO0CTAaTOYHas1 C(i)OpMI/IpOBaHHOCTI) MCTAIMPECAMCTHBIX YMGHI/Ifl, C YKa3aHUCM COOTBCTCTBYIOIIUX METANPCIMCTHBIX YMGHI/Iﬁ n Hux
IPOABJICHHUA B TUIIMYHBIX OIIMOKaxX B OTBETAX YYaCTHHUKOB 3K3aMCHA Ha COOTBCTCTBYIOIHC 3aJlaHHU;

VY4YacTHUKM 5K3aME€Ha CO CpEeIHUM YPOBHEM IIOJATOTOBKH, JEMOHCTPUPYIOT KaueCTBEHHO MHOM YpOBeHb C(HOPMHUPOBAHHOCTH
METaINpeIMETHbIX YMEHHM IO CPaBHEHMIO C TpYNION HU3KOM HOAroToBKU. [l 3TOM IpyImbl XapakTepHa CHCTEMHas, a He (parMeHTapHas
c(OpMUPOBAHHOCTH OOJIBIIMHCTBA [TO3HABATENbHBIX Y Y /], 4TO O3BOJISIET UM YCIIELIHO CIIPABIIATHCS HE TOJIBKO C 33JaHUSIMU HAa BOCIIPOU3BEICHUE
U NPUMEHEHHE B 3HAKOMOW CHUTyallMH, HO M C 33/JaHUSMHU, TPEOYIOIIMMH aHaiu3a, 0000IIEeHNs U MepeHoca 3HaHUuM B HOBbIE ycioBus. OJHaKO
OTJeNIbHBIE 1e(DUILIUTHI COXPAHSIOTCS, YTO MOJITBEPKIAETCS pe3yIbTaTaMH BBIIOJIHEHUS 3a1anuil 25, 33 u 34.

HauOonee ycnemHo y4acTHUKHY JaHHOW IPYMITbI BHIIOIHSIOT 3a/1aHUs 6a30BOr0 ypOBHsI, TpeOyOIIUe BIaJeHNUs HAyYHOH TEPMUHOJIOTHEN U
NPUMEHEHHUS KIIYEBbIX NOHATUN. Tak, 3a1anus 1-4, mpoBepstole YMEHUE XapaKTepu30BaTh CTPOECHUE aToOMa, HCIOJIb30BaTh MEPUOAUUYECKYIO
cucremy JI.M1.MenneneeBa, onpenensiaTh CTENCHb OKUCICHUS, TUIT XMMUYECKON CBS3U BBHITIOJIHEHBI HA BHICOKOM ypOBHE ¢ KadecTBOM Oojee 80%.
3TO0 CBUAETENBCTBYET O JOCTATOUYHOU chopmupoBaHHoctu Y'Y /1.

Bricokue pe3ysibTaThl BBIIOJHEHHS 3alaHUi Ha kiaccudukanuio BemectB 5 U 10 cBUIETENbCTBYET O CHPOPMHUPOBAHHOCTH YMEHUS
YCTaHABIIMBATh CYUIECTBEHHBIN NMPU3HAK WM OCHOBAHUS JJIsl CpaBHEHUS, KiacCUpUKaUUU U 0000IeHNs. DK3aMeHyeMble CIIOCOOHBI HE TOJIBKO
pacnpeensaTh BEeUeCTBa M0 U3BECTHBIM KJlaccaM, HO U NMPUMEHATh KJIacCU(UKALMOHHBIE TPU3HAKU B 00Jiee CIIOKHBIX CUTYyalUsIX, KOHKPETHO, B

XHMUYECKHX CBOMCTBaX. OTHOCHTEIHLHO BHICOKAS YCIICHIHOCTD BBIITOJIHCHUA SaﬂaHHﬁ, MMPOBCPAOIINX 3HAHUA O XUMHUYCCKUX cBoiicTBax 6-9 u 12-16
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yKa3bIBaeT Ha XOpOIIyI0 C(HOPMUPOBAHHOCTh YMEHHMsI yCTaHABIMBATh MPUUYMHHO-CICACTBEHHBIC CBS3M M aKTyaJM3MpPOBaTh 3ajady, BBIIBUTaTh
TUIIOTE3Y €€ PEUICHHUs, HAXOIUTh apryMEHTHI JUIsl 1I0Ka3aTebCTBA CBOMX YTBEPIKICHUH. YYaCTHUKH CIIOCOOBI HE TIPOCTO BOCIPOU3BOIUTH (PAKThI O
CBOMCTBaX BEIIECTB, HO M YCTaHABIUBATh CBS3M MEXKIy CTPOCHHEM W CBOWCTBAMH, ITPOrHO3UPOBATH MPOJYKTHI PEAKIMH, COCTABIISATh YPaBHEHUS
XUMHYECKHUX PEAKIIHii, YTO JOMOIHUTEIBHO MOATBEPKAACTCS KaUeCTBEHHBIM BBITIOJHEHHEM 3a1aHui 29-32 BBICOKO YPOBHS CIIOKHOCTH.

Oco0oro BHUMaHUs 3aCIIyKHBAIOT 33/1aHUs BBICOKOTO YPOBHS CJIIOKHOCTH C pa3BepHYTHIM OTBeTOM (3amanus 29-34). [Ipu ux BbINOIHEHUH
HaO0JII0aeTCsl 3HAUUTEIbHOE CHIDKEHUE PE3yJIbTaTOB 110 CPABHEHUIO C 3aJaHUSIMU 0a30BOT0 U MOBBIIIEHHOTO YPOBHS, TEM HE MEHee, 3aaHus 29-32
BBITIOJIHEHBI OoJiee, ueM Ha 50%, 4TO SBISIETCS JOCTOMHBIM pe3ybTaToOM. XYKe 1710 00CTOUT ¢ 3aaaHusMu 33 u 34. T0 CBUIIETEILCTBYET O TOM,
4T0 c(hOPMHUPOBAHHOCTH PETYIISITUBHBIX YMEHUI, CBSI3AaHHBIX C CAMOCTOSATEIbHBIM INIAHUPOBAHUEM JESTEIILHOCTH, CAMOKOHTPOJIEM U pedIieKCHel,
BCE-TaKH OCTAETCAd HEIOCTATOYHOW Ja)xxe JUIs YYaCTHHUKOB CO CPEIHHUM YPOBHEM MOJATrOTOBKM. Hu3Kue pe3ynbTaThl BBINOIHEHUS 3aqaHuil 33
(30,87%) u 34 (7,04%), npexncraBisommMx cOOOW KOMIUIEKCHBIC pAcUeTHBIC 33/1a4d HAa HAXOXICHUE MOJICKYJSPHOH (OPMYIBI BEIIECTBA U
KOMOWHUPOBAHHBIE pacueThl IO YpPAaBHEHHSIM PEaKIHid, CBUACTENBCTBYIOT O CEphE3HBIX AehUuuTax B CHOPMHPOBAHHOCTU PETYIISTHBHBIX
NEHCTBUH, a TakKe YMEHHUS aHATU3WPOBATH IMOJNyYEHHBIC Pe3yJbTaThl U KPUTUYECKU OLICHHWBATh UX JOCTOBEPHOCTh. DTH 3a/laHusl TpeOYIOT He
TOJIbKO BJIAJI€HUS] MPEIMETHBIMU 3HAHUSMHU U PAcUETHBIMM HaBBIKAMH, HO M YMEHHS CaMOCTOSITEIbHO COCTaBJIATh IUIAH PELICHHUs C y4ETOM
UMEIOINXCS PECYpCOB, NellaTh OCO3HAHHBINM BHIOOp, apryMEHTHpPOBATH €r0, a TAaK)Ke BIAJETh HaBBIKAMH ITI03HABATENbHOW pe(IeKCHH Kak
OCO3HAHMSI COBEPIIAEMBIX JACUCTBUI M MX PE3yJbTaTOB. THIHWYHBIC ONMIMOKW MPH BHITIOJTHEHUH 3a1aHus 33 CBS3aHBI C HEBEPHBIM OIPENIEICHUEM
MOJIEKYJISIPHOM (hOpMyJIbl BELIECTBA HA OCHOBE JAHHBIX O MPOAYKTaX CrOpaHMsl MJIM MACCOBBIX JIOJIX JIEMEHTOB, a TaKKe C HECOCOOHOCTBIO
YCTaHOBUThH CTPYKTYPHYIO (pOpMyIly Ha OCHOBE ONMCAHHBIX XUMHUYECKUX CBOMCTB MJIHM CIIOCOOOB IMOJyY€HHs. YYaCTHUKU YacTO TEPSIOT JIOTHUKY
pelIeHsl Ha MPOMEXYTOYHBIX JTanax, He MOTYT COOTHECTH IIOJy4eHHBIC TaHHBIE ¢ TPeOOBAaHHMSAMHU 33/a4M U HE TPOBEPSIOT MPABHIBLHOCTH
BbIBEICHHOHN (hOpMYyJIbl, JINOO TOMYCKAIOT MaTeMaTUYeCKUe OIIMOKU OCOOEHHO C OKPYIJVIEHHWSMHU YHCIIOBBIX 3HaueHHWH. 3aganue 34, sBisroieecs
HanOoJee CIOXKHBIM M Tpedyloliee NpoBeIeHUs KOMOMHUPOBAHHBIX PacYETOB ¢ YUETOM HECKOJIBKUX YCIOBHUI OJTHOBPEMEHHO (M30BITOK peareHTa,
IPUMECH, PACTBOP C ONpeAeTIEHHON MaccOBOM JoJiei), BhINOIHEHO Jub Ha 7,04%. DTO yka3bIBaeT Ha TO, UYTO JaK€ Y YYAaCTHHUKOB CO CPEAHUM
YPOBHEM TMOJTIOTOBKH YMEHHE HWHTETPUPOBATh 3HAHWS W3 PA3HBIX DPA3/IENOB XWMHUU M MAaTEeMAaTHUKH, BBICTPAWBATh CIOXHBIH MHOTOIIATOBBINA

AJITOPUTM PCHICHUA U KPUTUUCCKH OLICHHUBATDH ITPOMEKYTOUYHBIC 1 KOHCUHBIC PE3YJIbTAThI CCbOpMI/IpOBaHO Ha KpaﬁHe HHU3KOM YPOBHCE.

61



Oco0oe BHHMaHHME 3aciy’KHBAaeT HHU3KOE KAauyecTBO BBIMOJHEHUS 3amaHus 25 6azoBoro ypoBHs (37,18%). DTO CBUIETENBCTBYET O
HEJOCTAaTOYHO C(OPMHUPOBAHHOM YMEHUHU NEPEHOCHTHh 3HAHUS B IMO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JACTH JKU3HEICATEILHOCTH; YMETh
WHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX o0nacTeil. [[ist 3Toil Tpynmbl SK3aMEHYEeMBIX HEYCIIEITHOCTh BO3MOXKHO CBSI3aHA C HEJOCTATKOM
3HAaHUU O CBOMCTBAX BEUIECTBA, IPUMEHUMOCTH ATHUX CBOMCTB B Pa3HbIX 00JACTSIX, MPOMBIIIJICHHBIX CIIOCO0aX MOTyYeHHUs BEIIECTB, OCOOEHHOCTIX

XUMHYCCKOTO ITPpOU3BOACTBA.

o Ilpennonoxenue o TOCTUTHYTHIX U HEAOCTUTHYTHIX MeTanpeaMeTHbIX pesyibTarax GI'OC

K nocrurnyreiMm MetanpeamerHsiM pesyiapTataMm OI'OC y paHHOM TIpynmbl SK3aMEHYEMBIX MOYKHO OTHECTH C(OPMHUPOBAHHOCTD
0OJIBIIMHCTBA IO3HABATENIbHBIX, KOMMYHUKATUBHBIX U PETYJIATUBHBIX Y V]I

K 4acTnyHO NOCTUTHYTBIM WJIM HEJOCTUTHYTHIM MeTanpeaMeTHbIM pe3dyibTaraM PI'OC MOKHO OTHECTH: YMEHHE IEPEHOCHUTH 3HAHUS B
IIO3HABATENIbHYIO M MPAKTUYECKYI0 OOJIACTH KU3HEAEATEIbHOCTH, UHTEIPUPOBATh 3HAHMS W3 Pa3HBIX NPEAMETHBIX 00JIaCTed MU OCYILECTBIIAThH
IeJICHANPABICHHBIA TIOMCK TEPEHOCa CPEACTB U CIIOCOOOB NEHCTBHS;, YMEHHE aHAIM3HPOBATH M COIMOCTABIATH PA3JIMYHbIC BUABI WH(MOpMAIIHH,
IIPOBEPATh IOJyUYEHHBIE pE3yJbTaThl Ha JIOCTOBEPHOCTH; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELIEHUs
NPaKTUYECKUX 3a/a4, MPUMEHEHHMIO Pa3IMYHbIX METOJOB IO3HAHHWSA; YMEHHE CTaBUTh MPOOJIEeMbl M 3a/auyM, JOMYCKAIOLIUE albTepPHATUBHBIC

peUiCHUs; BBIABUTI'ATb HOBBIC UJCH, ITPEAJIAraTh OPUTUHAJIBHBIC ITOAXOAbI U PCILICHUA.

3.23.3. PexoMeHaanuu AJs y4uTeJei M0 COBEPIICHCTBOBAHUIO NPENOIABaHUs Y4eOHOI0 mpeaMeTa rpynime
00y4aromuxcs co CpeIHUM YPOBHEM MOATOTOBKH

JIist COBEPIIEHCTBOBAHUSI MPEMOJABAHUS XHUMHH TPYIE OOYyYarOIIMXCS CO CPEIHHM YpPOBHEM MOATOTOBKA HEOOXOJMMO TMpesiararhb
3aJlaHusl TIOBBIIIIEHHOTO M BBICOKOTO YPOBHS CJIOXKHOCTH, TpeOyromue TiayOOKOro aHajiu3a M CaMOCTOSITEIBHOTO OOOOIIEHUS C BBISBICHHUEM,
00CyXJIEHUEM H UCIIPABICHUEM JOIMYIIEHHBIX OIHUOOK.

MOXXHO MOPEeKOMEHI0BaTh OTpa0OTaTh HABBIK HAMHMCAHWS YypPAaBHEHUN pa3NUYHBIX XUMHUYECKHX peakiuii, oOpaias BHHMaHUE Ha

HE0OXO0JUMOCTh KOHTPOJIMPOBATh BEPHYIO 3aMUCh XMMHUECKUX (OPMYJI, BEPHO pacCTaBICHHbIE KOOPPUIMEHTHI, HATMYHE BCEX UCXOJHBIX BELIECTB
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U IpOAYKTOB peakimu. OOydaronuecs: JaHHOH IPyIIbl 3HAIOT XUMUYECKHE CBOWCTBA, HO UCIIBITHIBAIOT 3aTPyIHEHHS IIPH IIEPSHOCE ITUX 3HAHUH B
KOHKPCTHBIC YpPaBHCHUA pCaKLII/If/'I. HGHGCOO6paSHO MMPOBECTU JUATHOCTHYCCKUC TCCTUPOBAHUA 110 XUMHYCCKUM CBOICTBAM U HAIIMCAHHUIO
YPaBHEHHI XMMHUYECKUX PEAKIUi JJs BBISBICHUS WHIWBUAYAIBHBIX MPOOEIoB Kaxkaoro oOyuaromierocs. Ha ocHOBe pe3ynbTaTOB JIWArHOCTUKU
OpraHu30BaTh AAPECHYIO paObOTY, BKIFOYAIONIYI0 0TPa0OTKY 3allCH YPaBHEHUH BCEX THIIOB XUMHUYECKUX PEaKIIUH.

HeoOxomuMo mpemiarath 3agaHus Ha OOBSCHEHHE, JIOKA3aTelIbCTBO, CPAaBHEHHE W OOOCHOBAaHHE BHIOOpAa OTBETa, a HE TOJBKO Ha
BOCITPOHU3BCACHUC TCOPHUMU. 910 JOJI?KHBI OBITH 3aaHusl, KOTOPbIC HYXHO HC MNPOCTO pCUINTH, a 06'LSICHI/ITB X0 pfuicHHusd, CPAaBHUTH HCCKOJIBKO
CIoco00B, HAUTH OMIMOKY B 4Y>KOM pacCykaeHuH. Hy>KHO yBEITMIHUTH JTOJIIO MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHU; BKIIOYATh B 00pa30BaTeIbHBIN
MPOIIECC AJIEMEHTBI UCCIICAOBATEIILCKOM U TIPOCKTHOM NESTEILHOCTH, YTOOBI Pa3BUBATh CAMOCTOSTEIIBHOCT U HHTEPEC K TPEIMETY.

st popMupoBaHUsl y OOYYAIOMIMXCSl TIOHUMAHUSI POJIM XMMHH B TOBCEIHEBHOW JKU3HU, B COXPAaHEHHH 3JI0OPOBbS, PA3BUTHUH CEIBCKOTO
X03$II‘/JICTBa, IMPOMBIINIJICHHOCTHU HCO6XOILI/IMO CBA3bIBATH M3y4YaCMbIC BCHICCTBA C KOHKPCTHBIMU 6I)ITOBI)IMI/I u HpO(bCCCI/IOHaJ'IBHBIMI/I ImpuMepamu:
JIEKapCTBa, YIOOpEHHUs, TOIUIMBO, TMOJMMEPHI, MPOAYKTHI MepepaboTku HedTHu, uyucTsImue cpencrBa u T.a. llome3Ho maBaTh 3agaHus Ha
COTMOCTABJICHHUE: BEIIECTBO — CBOWCTBO — MpHUMEHEHHUE (00IacTh HCMonb3oBaHus). I((HEKTUBHBIMU SBISIOTCS 3aJaHus, B KOTOPBIX
oOydaromuMcs rpeagaraerTcsi 00bICHUTh, TOYEMY TO WM MHOE BEIIECTBO MIPUMEHSIETCS B MEAUIIMHE, CEIbCKOM XO03SHCTBE, TPOMBIIUIEHHOCTH HIIH
SHEPreTUKE, KaKue CBOMCTBA OOYCIIOBIMBAIOT €ro MCIOJb30BaHUE, KaKue Mephl 0€30MacHOCTH HEOOXOIMMO COOJII0AaTh IPH OOpAIICHUH C HUM.
PekoMeHyeTcss aKkTHBHEE WCIOJNB30BAaTh MEXKIIPEAMETHBIE CBSI3M C OWOJOTHEH, (DU3MKOW, OCHOBaMH OC30IMACHOCTH JKU3HEEATSIBHOCTH,
HKOJIOTHEH. DTO TMO3BOJSIET MOKAa3aTh OOYYAIOIIMMCS, YTO XHMHUYECKHE 3HAHUS HEOOXOAMMBI 7S TOHMMAaHHUS TPOIECCOB, MPOUCXOISAIINX B
OpraHu3Me YeoBeKa, P MPOU3BOJICTBE JEKAPCTBEHHBIX MPEnapaToB, yI00peHUH, TOMIMBA, TOTUMEPHBIX MaTepUaIoB U APYTUX BEIIECTB.

Ocoboe BHUMaHHE HYXHO O6paTI/ITI> Ha MOPOMBINUJICHHBIC METOJAbI CHHTE3a OPraHUMYCCKHUX W HEOPTraHWMYCCKUX BCHICCTB, IMO3HAKOMHTDH
00yYJarOIIUXCsl C MPoIlecCaMu W armapaTaMi XHMHYECKOTO IPOHM3BOJICTBA TEOPETUYESCKH, a JIydIlle OPraHW30BaTh AKCKYPCHH Ha XHUMHUYCCKUC
MPEIPHUITHSI, TOKa3aTh BUACO(DUITHMBL.

HeobOxoauMmo, kKak U B APYTUX TPYyIIax dK3aMEHYEMbIX, 3aHUMAThCsl pacdyeTHOM MmoArotoBkoi. OOydaromuecs AaHHON TPYIITBI XOPOIIO
CIIPaBJIAKOTCA C IPOCTBIMU pacd€TaMu I10 (bopMynaM, 10 XUMHUYCCKHUM YPABHCHUSAM. XY)KG pA(SA1(0) o0cTout ¢ 3aaa4aMi BBICOKOI'O YPOBHA CIIOKHOCTH

33 u 34. YMeHus HaXOAUTh MOJIEKYJSIpHYIO (OpMyJly BeElIEeCTBa IyTEM pacdyeToB M CTPYKTYpHYIO (OpMyilTy MO XMMHUYECKMM CBOWCTBaM M
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crocobam noayuyeHus: GopMHUPYIOTCS B Mpoliecce U3yUeHHUs] OpraHuuecKux coenuHeHuil. Ecnu paHblie pacuersl, HEOOXOAUMBIE Ui YCTAaHOBIICHUS
MOJICKYJISIpPHOH (hOpMYJIBI, B 3aJIaHUSAX 33 MPOBOIMINCH TUOO MO MPOAYKTaM CrOpaHus, TMOO0 MO MAaCCOBBIM JOJISIM 3JIEMEHTOB. To ceifuac 3ajaHus
cTanu 6ojee pasHOOOpa3HbIMH. [103TOMY HYKHO pacCMOTPETh pa3HbIe MOAXObI ISl YCTAaHOBICHHS MOJICKYISIPHOM (hOPMYIIBI: OJTHOBPEMEHHO IO
MacCOBBIM JOJISIM U MPOAYKTaM CTOpaHUsl, C HUCIOJIb30BAHUEM OTHOCHTEIHHOM MJIOTHOCTH ra3000pa3HBIX BEIIECTB, [0 YPABHEHHUIO OMHCAHHOW B
3aJJaHUU peakluu. B mpexxHux 3a1aHusx OblUT TOYHBINA aITOPUTM pacyeTa, KOTOPBI MHOTHE IK3aMEHYeMble TOHUMAJIN U UCIIOJIb30Balu. J[71s1 HOBBIX
3a/IaHUI TOXKE MOKHO COCTaBUTH AJITOPUTMbI PACUETOB.

3amanus 34 eme Oosiee paszHooOpaszHbl. Ho ecth HekoTopble OOIIME MOAXOAbl K WX BbINOJHEHUIO. Haumnate pemienue 3amaun 34
HEOOXO0JUMO C BHUMATEIBHOTO aHaIKM3a yCIOBUS 3a/laHus ISl TOTO, YTOOBI OHATH, KAKyI0 BETUYMHY HEOOXOIUMO HANTH (YTO SIBISIETCS HCKOMOM
BEJIMUMHOI), KaKhe XUMHUYECKHE MPEeBPAIICHUs MPOUCXOAIT, KAaKUe BETUYMHBI 10 YCIOBUIO JIAHBI JIJIS1 BELIECTB, YUYACTBYIOIIMX B peakiuu. Hyx)HO
3alncaTb XMMHUUYCCKHUE PCAKIMU, KOTOPLIC CICAYIOT U3 YCJIOBHA. Bo3MmoxkHOo Bx 6YIleT A0CTAaTOYHO I pPCIICHUSA, a BO3MOXKHO 06H21py>KI/ITC$I
B3aMMOJEICTBHE, AJI1 KOTOPOIO YpaBHEHUE MOKHO HAlMCcaTh TOJBKO IOCIIE ONpeNeIeHHbIX pacueToB. Jlanee cieayeT o6aymMaTh pacueT UCKOMOM
BEJIMUMHBI, 3anucaTh GopMyiy uid pacueTa. Torga OyJaeT MOHSATHO, Kakue CBEACHHsS HEOOXOIuMbl A (UHANBHOTO pacyera. HyxHO cHauana

npoaymarsb JIOTUKY INPOMEKYTOUYHBIX paCdCTOB, a IIOTOM YIKE IPUCTYIIATh K HUM.

3.24. Meroauyecknuil aHAJIU3 BBINOJHECHUS 3aJaHUI 00yYAIIMMUCH C BBICOKMM YPOBHEM NOATOTOBKH
(B rpynmne ot 81 T.0. 1 BblllIe), BKJIKYASI METOAMYECKHE PEKOMEHIAIUN IJIS yUuTe el

Memoouueckuti ananu3 npo6OOUMCS HA OCHOBE pPe3VIbMAmo8 GbINOIHEHUs 3a0anuti cpynnamu yuyacmuukoe EI'D ¢ pezynbmamamu 6
ouanaszone 81-100 m.6. []enesvim opuenmupom pekomernoayuil aensemcs noayderue 100 m.o.

3.24.1. Onucanue NpeaMeTHON MOATOTOBKH Y4acTHHKOB EI'J ¢ BBICOKMM YpOBHEM NOATOTOBKH, AHAJIM3 THIHYHBIX
Ae(pMIHUTOB B NOATOTOBKE

o Onucanue JOCTUTHYTHIX MpeAMETHBIX pe3yibTaToB @I'OC: 0CBOGHHBIX TEM MPOrpaMMbl, CHOPMUPOBAHHBIX YMEHUH U T.11. (€CTH UMEIOTCS)

Vkazamu (nepeuuciums) memvi npocpammuvl U yMeHus, KOMopwle 8 HAUbOIbUeU CmeneHy CHOPMUPOBAbI, UCXOOS U3 AHANU3A BbINOTHEHUS
3a0anuti (cmonbey 5 Tabauywt 15).
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B manHO# rpyrmme 3K3aMeHyeMbIX ObUTH COPMHPOBAHBI HEOOXOIUMBIC YMEHHUS W XOPOIIO YCBOEHBI TEMbI MPOTPAMMBI, COOTBETCTBYIOIITUE
MPOBEPSEMBbIM Ha JK3aMEHE JJIEMEHTaM COJep’KaHus Ha 0a30BOM ypoBHE. TOJIBKO OHO W3 3aJaHuii 0a30BOTO YPOBHS CIIOKHOCTH OKAa3ajoCh
BBITIOJTHEHO XYK€ BCEX OCTaIbHBIX. DTO 3ananue 25. Tembl, KOTOpble HEOOXOAMMO YCBOUTS, JIJISl BBITIOJTHEHUS STOTO 3a/IaHUsI IPUBEICHBI B TAOIHIIC
2-19.

Ha moBbIIIIeHHOM 1 BRICOKOM YPOBHE Hau00JIee XOPOIIIO YCBOSHBI TEMBI:

- XUMHYECKHE CBONCTBA BAXHEUIIUX METAJJIOB (HATPUW, KaluMd, KajdblMid, MarHvii, aqlOMUHHUHN, LIMHK, XPOM, >KEJIe30, MEIb) U UX
coeauHeHuit. O0IHe CrIOCOObI MOTyYeHHs] METAJIIOB.

- XyMHUYECKHUEe CBOMCTBA BAKHEHIINX HEMETAIIOB (TaJIOT€HOB, Cepbl, a30Ta, pocdopa, yriaepoaa U KpeMHHs) U UX COeIUHEHUN (OKCHIIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHU ).

- Dnektponutuieckas aucconnanus. CuipHbIE W clabble 31eKkTpoiauThl. Cpela BOJHBIX PACTBOPOB BEIISCTB: KHCHAs, HEHTpalbHAas,
menognas. CteneHp qucconnanyy. Peaknum noHHOrOo 0OMeHa.

- UnenTtudukanus HeopraHnyeckux coenHeHnil. KauecTBeHHbIE peakiini Ha HEOPraHUYECKHE BEIIECTBA U HOHBI.

- XMMUY€ECKHE CBOMCTBA YIIIEBOJOPOAOB: AJIKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB, aJIKaJUE€HOB, aJIKHHOB, apEHOB.

- XUMHYECKHE CBOMCTBA KHUCJIOPOACOJEPKAIIUX COCTUHEHUN: CIUPTOB, (PeHONA, albIeruaoB, KETOHOB, KapOOHOBBIX KHCIOT, CIIOKHBIX
3(UpPOB, )KUPOB, YTIEBOIOB.

- Baxkneiimue croco0b! mMoydeHus: KUCIOPOICOAEPIKAITNX OPTaHNUECKUX COSTMHEHHM.

- 'eneTnyeckas cBsI3b MEXKy KJaccaMi OPraHMYECKUX COCTMHEHUMN.

- OKUCIUTENHHO-BOCCTAHOBUTEbHBIE peakiuu. [loBeieHre BEmecTB B cpeiax ¢ pa3HbiM 3HaueHueM pH. MeTtoas! anexkTpoHHOTro OanaHca.

- 'eneTnyeckas CBsi3b HEOPTAHMUECKUX BEIECTB, MPUHAJICKAINUX K PA3TUIHBIM KJIaCCaM.

Ha BbicokOM ypoBHE c(HOpPMHpPOBAHBI YMEHHUS COCTABISTh YypPAaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHUid TOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca ATUX PEakIil; TOJHBIE W COKpAIIEHHBIE YPaBHEHHS peaklHnii MOHHOTO OOMEeHa, YYUTHIBas yCIOBHS, MPHU

KOTOPBIX 3TH PEaKIUH HIYT 0 KOHIIA; PeaKIMil TUIPOJW3a, PEaKkluil KOMIUIEKCOOOpa3oBaHMs (HAa MPHUMEPE THAPOKCOKOMIUIEKCOB ITMHKA M
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aJ'II-OMI/IHI/IH) H paCKpbIBATb UX CYHNIHOCTD. C(l)OpMI/IpOBaHO YMCHHUEC MMOATBCPKAATE XapaKTCPHBIC XUMHUYCCKHE CBOMCTBA HCOPTraHNYCCKUX BCIICCTB U

OpraHu4Y€CKUX BCHICCTB COOTBCTCTBYIOIIMMH OSKCICPUMCHTAMU U 3allUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; YMCHUA MMPUMCHATH 3HAHUA O

COCTaBe U CBOMCTBaX BCIICCTB JJIA 3KCHepI/IMeHTaJIbH0ﬁ MMPOBCPKU I'MIIOTE3 OTHOCUTCIILHO 3aKOHOMepHOCTeI>'I MMPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ u

IMPOTrHO3UPOBAHHUA BO3MOKHOCTEH HX OCYHICCTBJIICHUA; CUCTCMHBIC XUMHWYCCKUC 3HAHUA TJI1 OOBSICHEHUS H IMPOrHO3UPOBAHUA HBHCHHﬁ, HUMCIOIIUX

€CTECTBEHHOHAYUYHYIO MPUPOY; sl IPUHATHS TPAMOTHBIX PElIeHHUI MPo0ieM B CUTYallUsIX, CBI3aHHBIX C XUMUEH.

@) AHanmm3 THIINYHBIX Ile(i)I/IIII/ITOB B HpGZIMGTHOﬁ HOATOTOBKE: HCOCBOCHHBIC HJIN €200 OCBOCHHBIC TEMBI I[MporpaMMmal, HCC(bOpMI/IpOBaHHI)IC
nJIKM HEAOCTATOYHO C(i)OpMI/II)OBaHHLIC YMCHUA, HABbIKU, BUJbI IMO3HaBaTEJIbHOM ACATCIIbBHOCTHU, ITPOABIAIOIIUCCA B TUITMIHBIX oIInOKax IIpu
BBIITOJTHCHHUU COOTBECTCTBYIOIIMX BaILaHI/Iﬁ

Vkazamu (nepeuuciums) memobl npocpammyvl U yMeHUsl, KOMOpbvle 8 HAUMeHbULell Cenenu ChoOpMUpO8aHbl, UCX0O0sL U3 AHANUZA GbINOIHEHUS.
3a0anutl (cmonbey 5 Tabauywt 15).

Tabruya 2-19

Ne i/t

Templ MporpaMMbl U YMEHUS

Kiacc(-b1) u3yuenus B coorsetctBuu ¢ POII

1.

Xumus B oBceJHEBHOM ku3Hu. [IpaBuia 6e3omacHoi paboThl ¢ eIKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH, CPEACTBAMH OBITOBOM XUMUMU.

XuUMUs U 340pOBbE. XUMHS B MEIUIIMHE. XUMUS U CEIIbCKOE XO3AUCTBO. XUMHUS
B [IPOMBIIIJIEHHOCTH. XUMHUS U SHEPreTHKA: MPUPOJHBINA U MOMYTHBINA HEPTSIHON
ra3el. CoctaB HeTH U e€ nmepepadoTka (MPUPOAHBIE HCTOYHUKHU
YTJIEBOJIOPOIOB).

XUMHS ¥ 3KOJIOTHS. XMMUYECKOE 3arps3HEHNE OKPYIKAIOIIEH Cpebl U €ro
nocnencteus. Oxpana rugapocdepsl, MOUBbl, aTMOChepsI, (HIops! U hayHBI OT
XUMHYECKOTo 3arpsi3HeHus. [Ipobiema 0TX0/10B M MOOOYHBIX MPOAYKTOB.
AnbTepHAaTUBHBIE UCTOUYHUKH YHEPTHUH.

OO1u1re mpeacTaBIeHUs O MPOMBIIUIEHHBIX CIOCO0aX MOMYYEHUS XUMUYECKUX
BelIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOI KUCIOThI). UépHas u
1BeTHasl MeTALTyprus. CTEKIIO M CUIIMKATHAs POMBIIUIEHHOCTD.
[Ipombiinennast opranudeckast Xumusi. ChIpb€ A1 OpraHuYecKoit
IIPOMBILIIIEHHOCTH.

9 knacc . 155.4.4

10 kiacc 6a30BbIit ypoBeHb 1. 117.6.1.2
yriayOaeHHbId ypoBeHs 1. 118.6.1.5

11 kiacc 6a3oBbIit ypoBenb 1. 117.7.1.2
yriayOneHHbId ypoBeHs . 118.7.1.3
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CrtpoeHue u CTpyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMCTB MOJUMEPOB OT
cTpoeHus MojieKyJl. CriocoObl OMyUYeHUs: PeaKIUK MOJIMMEPHU3aLUuU U
nonuKoHaeHcanun. Knaccudukanus BOJIOKOH.

Braoenue cucmemotui 3nanuii o ceoticmeax, cocmase, NOAy4eHuu u
0e30nacHOM UCNOIb308AHUU BANCHEUUUX HEOPSAHUYECKUX U OP2AHUYECKUX
gewecmas 6 ObIMYy U NPAKMUYECKOU 0esimeibHOCIU YelogeKd. Bradenue
CUCMEMOTU XUMUYECKUX 3HAHULL, KOMOopas 8KIo4aen ooujue HayuHvle NPUHYUNb
XUMUYECKO20 NPOU3800CMEa HemenpoOyKmos, cpoOpMupo8aHHOCMb YMeHULL
BLIABISAMb 63AUMOCE53b XUMUYECKUX SHAHUU ¢ NOHAMUAMU U NPeOCmAaBIeHUMU
opyaux npeomemos 0Jisi bonee 0CO3HAHHO20 NOHUMAHUS U 0OBACHEHUS CYWHOCTU
MAmepuarbHo20 eOUHCmMea Mupd.

Copmuposannocme ymeHus niaHUpO8ams U NPOBOOUMb XUMUYECKULL
IKCHepUMEHM ¢ COON0OeHUeM NPABUl 6€30NACHO20 0OpaAueHUsl C BeueCmEamu
U 1a60pamopHuiM 000pYO08aAHUEM, YMEHUSL OCYWEeCMEIAMb YeleHaANPABIeHHbIl
NOUCK XUMUYECKOU UHDOPMAYUU 8 PAZTUYHBIX UCIOYHUKAX (HAYUHAS U Y4eOHO-
HAay4Has 1umepamypa, cpeocmea Maccosol ungopmayuu, cemv Mnmepnem u
opyeue), Kpumuuecky aHaiu3upo8ams XUMu4eckyio ungopmayuro,
nepepabamuleams €€ u UCNOIb308amMb 8 COOMEEMCMBULU C NOCMABIEHHO
3adauell.

XUMHUYECKHE CBOMCTBA BAKHEUIITNX METAILIOB (HATPUM, KAJIUM, KaJIbIIUH,
MarHuii, aTFOMUHUH, IUHK, XPOM, KeJle30, Mellb) U UX coeauHeHui. O0mme
CIIOCOOBI MOTYyUYEHUS] METAJIIOB.
XUMUYecKHe CBOMCTBA BKHEHIIINX HEMETAINIOB (TAJIOT€HOB, CEpHI, a30Ta,
dbocdopa, yrieposa v KpeMHHUSI) U UX COCTUHEHHUM (OKCHUIIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHHI).
Cdhopmuposannocmv ymeHull HAUMEHOBAHUSA XUMUYECKUX COeOUHEHUL
MEANCOYHAPOOHO20 COO3A MeOPemuyeckoll U NPUKIAOHOU XUMUU U MPUBUATbHbIE
HA36AHUSL BeUjeCms, OMHOCAUUXCS K U3YVYEHHBIM KIACCAM HeOPSAHUYECKUX
COeOUHeHUl, YMeHUL UCNONb308aMb XUMUYECKYIO CUMBOIUKY Ol COCMABIIeHUs]
GDopMY HeOpeaHUYeCKUX ewiecms,; YMeHus NPUMEHAMb 3HAHUS O cocmase u
ceolicmeax eewjecms 0 IKCNEPUMEHMATIbHOU NPOBEPKU SUNOme3
OMHOCUMENbHO 3AKOHOMEPHOCMEU NPOMEKAHUS XUMUYECKUX Peakyuil U
NPOCHO3UPOBAHUSL BO3MONCHOCMEL UX OCYUIeCINEIeHUSL.

9 knacc . 155.4.1
11 xnacc 6a3oBbIit ypoBeHb 1. 117.7.1.2
yriayOsiaeHHbIN ypoBeHb 1. 118.8.8
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3. Wnentudukaiys HeoOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha 9 knacc . 155.4.4

HEOpPraHWYEeCKHUE BEIECTBA U NOHBI. 10 kiacc yrimy6seHnHbii ypoBensb 1. 118.6.1.3
W nentudukaiys opraHn4eckux coeIMHEHHUHN. 11 xmacc 6a3oBbIi ypoBens 1. 117.7.1.2
Pemenue skcnepuMeHTaIbHBIX 3a7]a4 Ha pacliO3HABAHUE BEIIECTB. yriryOJIeHHbIN ypoBeHb 1. 118.7.1.3

Chopmuposannocms ymenuil RIGHUPOBAMb U NPOBOOUMb XUMUYECKULL
9KCHepumMeHm (NoyueHue u uzyieHue c8OUCME HeOP2AHULEeCKUX U OP2AHUYECKUX
geuyecms, KauecmeeHHbvle peakyuu y2ie8000p0008 Pa3IuyHbIX KIACCO8 U
KUCTIOPOOCOOEPHCAUUX OPLAHUYECKUX BeUieCM8, PeuleHIe IKCRePUMEHMATbHBIX
3a0a4 no pacno3HA8AHUIO HEOP2AHUYECKUX U OP2AHUYECKUX 8euecma) ¢
cobo0enuem npasui Oe30nacHo2o 0oOpaweHUs ¢ 6ewecmeamu U
J1a60pamopHuiM 000pPY08aHUEM.

4, Pacuérer maccnl (00bE€Ma, KOMMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CIIH 9 knacc . 155.5.7.2
OJIHO U3 BEILECTB AAHO B U30BITKE (UMEET IPUMECH). 10 xnacc 6a30Bblii ypoBeHb 1. 117.8.8
Pacuérel maccol (00bE€Ma, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO | YriIyOJIeHHbIH ypoBeHb 1. 118.8.8
13 BELLECTB JIaHO B BUJIE PacTBOpa C ONPEAEsIEHHON MacCcoBOM oJel 11 xnacc 6a30Bblii ypoBeHb 1. 117.8.9
pacTBOPEHHOTO BemiecTBa. PacuéTsl ¢ MCIIOJIB30BAaHUEM MTOHATUI «MaccoBast yrayOsaeHHbId ypoBenb 1. 118.7.1.3

TOJIs1», «MOJISIPHAS KOHLIEHTPAIHSD, «PACTBOPHUMOCTDY.

Copmuposannocme ymenus npogooums pacuémsl o XumMuieckum opmynam
U YPAGHEHUAM XUMUYECKUX PeaKYUll C UCNONIb308AHUEM QUUUECKUX BETUYUH,
VMeHUs KpUmuyecky aHaIu3upo8ams XUmMuiecKkyo ungopmayuro,
nepepabamuléamy €€ u UCNoab3068aMb 8 COOMEEMCMEUU C NOCMABIEHHOU
yuebHoUl 3a0auyell.

o PeanuctuyHbie «30HBI pOcCTa» B 4aCTH HpeHMeTHOﬁ MMOATOTOBKHU JJIA IMOJTYUYCHU A 100 T.6.

Hna poctuxenuss 100 O6amnoB HE0OXOJUMO JOBEIECHUE HMMEIOIIUXCS 3HAHUM JI0 YpPOBHA TMOJHOM TOYHOCTH, YCTOMYHMBOCTH H
0e301IMO0YHOCTH B BHITIOJTHEHUH HE TOJBKO 3aaHUl 6a30BOT0 YPOBHS CIOXHOCTH, HO U 33/IaHU TIOBBIIIICHHON M BBICOKOM CII0HOCTH.
B aTOM romxy B rpymme ¢ XOpoImuM ypOBHEM ITOATOTOBKM HAaMMEHEE YCIICIIHO BBITTOJHEHBI CaMOE CIOXHOE 3aJaHHe 3K3aMEHAITMOHHON padoThI
BBICOKOTO YpOBHS ciokHOCTH 34 (43,84%) 1, Kak HH CTpaHHO, 3agaHue 25 (67,47%) 6azoBoro ypoBHs. C 3ieMEeHTaMU COJIEP KaHUS dTUX 3aJaHUN

u HCO6XOILI/IMO pa6OTaTL. Bce ocTanbHbIe 3a7aHUS JOIKHBI OBITh JOBCACHBI 0 0e301I100YHOTO BBIITOJHECHHS.
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3.2.4.2. Pexomenpanmm 1uist yuuTesiei 1o COBepPIIEHCTBOBAHUIO MPENOJIABAHUA Y4eOHOI0 MpeaMeTa rpyiie
00y4yauuxcsi ¢ BLICOKMM YPOBHEM MOATOTOBKH

JlJiss COBEpIIIEHCTBOBAHUS IPEMOJaBaHUsl y4eOHOro MpeaMeTa TpyIie OOYyYaroIIUXCs C BBICOKMM YpPOBHEM IOJTOTOBKHM HEOOXOIUMO
HCIIOJIb30BaHNE TBOPUECKUX, HE CTAHAAPTHBIX 3aJJaHUN BBICOKOTO YPOBHS CIIOKHOCTH C 0053aTEIhbHBIM aHATHU30M Pa3BEPHYTHIX OTBETOB, KOTOPHIC
npeiaraoT ydamecs. Heo6XoauMo MCHONB30BaTh TaKWe 3a/laHusl U CO3JaBaTh TAKHE YCJIOBHS, KOTOpbIE TPEOYIOT OT yyaluxcsi TiyOoKoro
aHaJIM3a coiepKaHusl 3a1aHui, 3PPEKTUBHOTO MOMCKA PEIIeHUsI TPOOJIEMBbI, COIepKaleiics B 3aJaHUH.

Jst noctumxeHuss MakcumanbHoro pesyibrara (100 GamioB) oOywaromuMcs JaHHOW TPYNIBI HEOOXOAUMO CKOHIIEHTPUPOBATHCS HaA
YCTpAaHEHUU CIUHUYHBIX, HO CHCTEMATHYCCKHX OIIMOOK B 3aJaHUSX, TPEOYIONUX BBICOKOW TOYHOCTH W TIIyOOKOTO TOHHMMAaHHUs MaTepuaa.
PexoMenayercsi akiieHTUpOBaTh BHUMaHHE Ha 3JIEMEHTaX COJIEpKaHus, MPOBEPSIeMbIX 3a/laHueM 25, pacmupsis Kpyro3op B 001acTd MPpUMEHEHUs
XUMHUYECKHX 3HAHUW B PA3IUYHBIX OOJACTSAX, B TOM YHCIE U B IMPOMBIIUICHHOCTH W T.I. YYHUTHIBasg HU3KUU MPOLEHT €ro BBIMOJTHEHHUS,
PEKOMEH/TyEeTCSl CHCTEMATHYSCKH BKITIOYATh B COJEPIKAHUE YPOKOB KpaTKre WH(POPMAIMOHHBIE OJIOKH O TPAKTHYECKOM MPUMCHCHUH XUMUYCCKUX
3HAHUH B MTOBCEHEBHOM KM3HU, TPOMBIIIUICHHOCTH, YHEPTETUKE, KOJIOTUU. BKITI0YaTh BOIIPOCHI B OLICHOYHBIE MPOIEAYPHI.

IIpu pemenun pacuetHoil 3amaun 34 criemyeT oTpabOTaTh BCEe TUIBI KOMOMHHUPOBAHHBIX pacueToB. llemecooOpa3sHO MPOBOIUTH
KOHCYJIBTAIlH 10 pa30opy CIOXKHBIX 3aJaHUil, TPEOYIOUIMX HECTaHAAPTHOTO MOAXO0/a, U aHAIU3UPOBATh THIIMYHBIE OMIMOKH, JOMyCKaeMble MpPU

0hOpMIIEHUH PA3BEPHYTHIX OTBETOB, YTOOBI MUHUMHU3UPOBATH MOTEPIO OATIIIOB HA TEXHUYECKUX JCTAISX.

3.3. Pexomenpgauuu aagmuuauctpamun 00, UIIK / UPO, nHbIM OpraHu3anusM, peaju3yllIUM MPOrpaMMbl
NMpo(ecCHOHATBHOI0 PA3BUTHS YUHTeJel M0 COBEPIIEHCTBOBAHUIO MPENOIABAHNS Y4eOHOI0 MpeaMeTa

Pexomenoayuu 6 oannom pazoene cocmasisiiomcs Ha 0CHO8e NPOBEOeHHO20 anaausa evinoanenus 3a0anutt KUM u eviseneHHblx munuyHulx
depuyumog 8 N0020MosKe WKOJIbHUKOB.

Pexomenoayuu 0ondxcuvl Hocums NPAKMU4ecKull Xxapakmep u 0a8amsv G03MONCHOCMb UX UCNOAb306anusi 6 pabome. Crnedyem uzbecamv
dopManvbHbIX U HepeanusyembiX peKoMeHOayul.

Pexomenoayuu ne 0012cHbl OLIMB OPUESHMUPOBAHHBIMU MOILKO HA Yuumenell 6blNYCKHbIX Kilaccos. Takxoice credyem uzbecamv
Meponpusimuil, HanpasieHHbIX HA Pearu3ayuro Memooux «HAMACKUBAHUSN» YYEHUKO8 HA BbINOJHeHUe KOHKpemuvlx 3a0anutl KUM no yuebnomy
npeomemy.
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JJis1 coBeplLIEHCTBOBAHMSI MIPENOIABAHUS XMMHUM U NMOBbILIEHUS Pe3yJIbTATOB roCy1apCTBEHHOH UTOrOBOM aTTeCTAIIMU MOKHO 1aTh
HEKOTOpbI¢ PEKOMEHIALMH.

1. MeroaudeckuM OOBEAMHEHUSAM yUUTENEeH XUMHUH HEOOXOIUMO paccMOTpeTh pe3yiabTaThl EI'D mo mpeamery B 2026 romy u onpeneauThb
aKTyaJbHBIC MPOOJIEMBI, MpPEAMETHbIC NEe(UIUTHI B IMPETNOAABAHUU TNpEIMeTa W B TOATOTOBKE OOYyYaroMMXCS K TOCYIAapCTBEHHON HTOTOBOU
arrectanuy. Heo6X01uMo TOYEYHO OKa3bIBaTh IOMOIIb YYUTEISIM [0 YCTPAHEHUIO PO eCCHOHATBHBIX 3aTPyAHEHHUH B ITpoIecce MPenoaBaHus |
npu noarotoBke oOywarommxcs kK ['MMA. Opranu3oBbiBaTh AJIE MOJIOJABIX IEJAroroB WHAMBUAYAIbHBIE KOHCYJIbTALUW, OOYYaIOlIUe CEMHUHAPHI,
KpYTJIble CTOJBI C MPOPabOTKON TEOPETHUECKOT0 MaTepraia, METOUKON MPOBEACHUS Ta0OPATOPHBIX OMBITOB M MPAKTUYECKUX PabOT Ha ypOKax.

2. Anvuaunctpanud OO U yIUTEISIM XUMHH CTOUT OOpPaTUTh 0CO00€ BHUMAHKE YUAIIUXCS U UX POIUTENICH MPU BEIOOPE MPOQIIIT HA BpeMs
U3ydeHHus] y4yeOHOro IMpeaMeTa, YeM paHblle yJalluecs ONpeNelstoTcs ¢ BhIOOpoM, TeM Bbimie pe3ynbTaThl EI'D. Kak moxno panbme B OO
HAYMHATh 3HAKOMUTH YYAIIMXCS C OONIACTAMU NPUMEHEHHUs MPOYHBIX U TIIyOOKHUX 3HAHUM Mo XuMuu. HeoOXoAuMO BBOAWTH MEPONPUSTHS IO
paHHel npodopHeHTalH, OTBETCTBEHHO MOAXOIUTh K UCIIOIB30BAHUIO TMPO(PECCHOHANBHBIX MPOO.

3. UIIK / UPO, uHBIM OpraHM3anusM, pPeaju3yIONMM IPOTrpaMMbl NPOQPECCHOHATHHOTO Pa3BUTHS yUYUTENeH, HEOOXOAMMO PETYJISPHO
OpraHU30BBIBATh KYpPCHI TOBBINICHUS KBATHM(PUKAINN YUUTEICH XUMUU, HE HMMEIONIUX JOCTAaTOYHOTO OIbITa B TPOBEICHUH 3aHSATUH TIO
yray0iaeHHoU nporpamMme, B moarotoBke k ['MA, ¢ yuetoMm Hanbolnee CI0KHBIX T€M, BOIIPOCOB, 3aaHui 0 XUMUU. bonee parmoHansHO ObUTO ObI
dbopMUpOBaTH MPOTrpaMMy MOBBIIIEHUS KBATU(UKALIUKA YIUTEIEeH MO UX 3ampocam, T.€. BKIIYATh B HEE PACCMOTPEHHE TeM, KOTOpPbIe B HACTOSAIIUNA
MOMEHT HauOoJiee aKTyaJdbHbl M 3HAUMMBI JUIsl Ipolecca oOyueHus XxuMuu. Ha kypcax moBblIeHHs KBaJU(UKALMKA HEOOXOJUMO HCIOJIb30BATh
ONBIT pabOThl MEpPEAOBBIX YUMTENECH M IepenoBble NMpakTUKU B moAarotroske kK EI'D. Bwuio Obl O4eHb MMOJNIE3HO OpPraHU30BBIBATH HE TOJIBKO
TEOpeTHYecKoe 00yUeHne, HO MPaKTHUECKYI0 (opMy padoThI, U1 4ero HEOOXO0IMMO UCTIOIb30BaTh 1a00PaTOPHYIO 6a3y KOHKPETHOM IIKOJIBI.

Xopormo ceds 3apekoMeHa0Bana Takas popma paboThl, KaK OpraHU3aIHs CEMUHAPOB (BO3MOKHO BBIC3/IHBIX) YUUTENEH XUMUH, BBITYCKHUKH
KOTOPBIX CTaOWJIBHO JEMOHCTPUPYIOT BBICOKHE pe3yJbTaThl HAa KOH(pepeHIUsX, onumnuanax, I A, ¢ neiapio TpaHCISIUU UX YCIEIIHOTO OIBITA.

OO0cyxIeHne Ux MoIX0/I0B K paboTe ¢ 00yJaromUMHCS C pa3HBIM YPOBHEM MOJATOTOBKH. [IpoBeneHne MacTep-Kiaccos.
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4. Apmunauctpanu OO HeoOX0aMMO CIOCOOCTBOBAThH CO3/IaHUIO B LIKOJIAX, HE UMEIOIIUX YIIyOJIEeHHOIO N3y4eHHUs] XUMUH, BO3MOXKHOCTEH
JIOTIOJTHUTEIILHOM  MOJITOTOBKH, HAlpUMEp, KypCcOB 1O BBIOOPY [UIs TOATOTOBKM K TOCYJAapCTBEHHOH AaTTeCTallMM; OpTraHU3aliu
¢ GepeHIIMPOBaHHOTO 00YyUEHHS IKOJIBHUKOB C pa3HBIM YPOBHEM MPEIMETHOM MOATOTOBKH. PaccMOTpeTh BO3MOKHOCTh MPUBJICYCHHUS OTIBITHBIX
IIe/1aroroB B KaHUKYJISIPHOE BpeMs JJIs IIPOBEICHHS KOHCYJIbTallMii 0 HauboJiee CI0KHBIM TEMaM.

B nensx nosbimenust 3hpGeKTHBHOCTH NPOPECCUOHATIBHOIO pa3BUTUA yuuTened xumuu agMuHucTpanun OO HE00X0AUMO CBOEBPEMEHHO
JIOBOJIUTH WH(POPMAIIHIO 10 YYUTEIICH O MEPONPHUATHSAIX 110 COBEPIIEHCTBOBAHUIO UX MPO(ECCHOHANBHBIX KOMIETEHIIUI 1 OPraHU30BaTh KOHTPOJIb
IIOCEIIAEMOCTA JTUX MEPOIPUATUNA: BECTH YYET YYacTHs, CONOCTaBIIATH JAHHBIE C IUIAHOM, BBIABIIATH CIy4ad HU3KOW BOBJICYEHHOCTH H
CBOEBPEMEHHO KOPPEKTUPOBATh MHIUBHyaJIbHbIE TPACKTOPUU MPO(HECCHOHAIBHOTO pocTa yuuTenen. J{as MOoloAbIX [1e1aroroB BHEAPUTh CUCTEMY
TOPU30HTAJIBHOTO HACTAaBHUUYECTBA «MOJIOZOH - MOJIOZOM»: MOJOJbIE NMEAAroru ydarcs APyr y Apyra IpueMam, AENATCS HaXOJKaMHU, a TaKxkKe
3aKpenuTh 32 MOJIOJIBIM TIEIaroroM HAaCTaBHHMKA M3 YMCIIA CHUJIBHBIX MPEJIMETHHKOB, KOTOPBHIA MOACKAKET KPUTHUYHBIE (POPMYITUPOBKU 3a/1aHUM,
KaKue OMMOKH BCTPEUaroTCs Yallle BCEro.

JU1s TOUHOTO OIpENIeNIEHUs] «30H POCTa» yuuTellell XMMUHU MpeagaraeM BHEAPUTh cUcTeMy oOpaTHOU cBs3u. [l nosryueHust mHGopMauuu
[0 HaAJUYMI0 TPO(PECCHOHANBHBIX Ae(DUIMTOB MOXXHO HCHOJB30BaTh SIHAEKC DOpMBI, YEK-TUCTBI, JAOCKY 3alpocoB (MOXXHO HCIOJIb30BaTh
QHOHMMHO U JJI YYEHUKOB B KJlacce JUIsl onpeiesieHus: MpoOJIeMHBIX TEM U 3a/laHuil), YTO IMO3BOJMUT BBICTPOUTH MOJJAEPHKKY TOYEUHO, O]
peanbHBIE 3aIIPOCHl YUNUTEIEH.

5. MeroanyeckuM ciayk0amM HEOOXOIUMO B LEJIAX MOBBIIEHNUS KayecTBa MOAroToBkH K EI'D o xuMuun npoaHaau3upoBaTh yueOHbIE MIaHb
00, noka3zaBimux HU3kKE pe3ynbTaTel [ A no npeaMeTy U NpeanokuTh KOHKPETHbIE TOUKH KOPPEKTHUPOBKH 110 MPOOIEMHBIM TEMaM.

6. B xozne anaiuza pe3yapTaToB dKk3aMeHa B paznuuHbix ATE Kemeposckoil obnactu 0b11M chopMynHpoBaHbl CIEAYIONIME PEKOMEHAAINN
Uit anMuHucTpanuu coorBercTBytoux OO, yuuteneit, UIIK/MPO. B psne ropoackux oxpyros (r. Kemeposo, r. HoBoky3neuk, Kucenésckuii,
Bbepésopckuii, Kantanckuii, OCHHHUKOBCKHI U JIp.) OTMEYAIOTCSl OTHOCUTENBHO OylaronpusTHbIE pe3ynbTaTsl EI'D mo XuMum: 1051 y4aCTHUKOB, HE
IIPEOAOJEBIINX MHUHUMAIBHBIA IOPOT, HAaXOJUTCS Ha HEBBICOKOM YpPOBHE, IPHU 3TOM 3HAYUTENbHAs YacTbh BBIIYCKHHUKOB JIEMOHCTPUPYET
pesynbrathl 61-100 OGamnoB. JlaHHbIE MyHUIMOATUTETHl (GOPMUPYIOT TPYMIy TEPPUTOPUNA C YCTOWYUBBIMHM pe3yJibTaTaMH, OMBIT KOTOPBIX

[IeJIECO00Pa3HO HKCMONB30BaTh B IEMsIX Meroaumdeckor moanepkku apyrux ATE. Jlns camux ke memaroroB mkosl 3tux ATE MoxHO
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HOPEKOMEH10BaTh 00CYINTh, KAKUE HOBBIC TUIIBI 3aJJaHUH MOSABISAIOTCS Ha SK3aMEHE, KaKHue MOAXO0bl MOXKHO HCIOJIb30BATh Ul UX BBIOJIHEHUS,
KaK a/1aliTUpPOBATh MOJ HUX METOJMKY NPENOJaBaHus; a TAK)KE BBICTPAUBATh MHAMBUAYaIbHbIE 00pa30BaTENIbHbBIE TPAEKTOPUHU JUISI PEOSAT, KOTOPbIE
CTaOMIIBHO MOKA3bIBAIOT BEICOKUE PE3YIbTATHI U TOTOBBI K PEIICHHUIO CJIOXKHBIX 33/au pa3INYHBIMU CIIOCOOAMHU.

B psane MyHULIMDATBHBIX OKPYTOB (PUKCUPYIOTCS MOBBILIEHHBIE PUCKHU 110 pe3yibTataM [MMA mo Xumuu: 10711 yYaCTHUKOB, HE HaOpaBIIUX
MHUHHMMAaJIbHOI'O TECTOBOI'O 0ajlia, JOCTUIaeT 3HAYE€HUI OT 4YeTBEpPTH 10 OoJiee MOJOBHHBI KOHTUHIEHTA, NPH 3TOM OTCYTCTBYIOT WM €IUHHYHBI
paboThI C BHICOKMMH pe3ynbTaraMu. YkazanHble ATE oTHOCATCS K rpynie MyHUIMIIAIUTETOB, TPEOYIOIUX NEPBOOYEPEIHOTO BHUMAHUS B YacTH
OpraHU3al1H MOATOTOBKH K 3K3aMEHY U METOJIMYECKOTO COMPOBOKICHUS YUUTENEH XUMHUU.

s yauteneit mkoia 3tux ATE MoxxHO naTh cnenyrone pekomeHaanuy. ['maBHast 3a1aya — He «HaTacKaTh» Ha BapUaHTBI, @ CUCTEMHO 3a-
KPBITh MTPOOEIbl B METOAMKE U MIPEIMETHOM oruke. Hauate He00X0AMMO ¢ TOYHOW TMAarHOCTUKU MPOoOJIeMBbl: pa3o0parh paboOThl HE 10 CPETHEMY
Oasuty, a IO JIMHUSAM 3aJIJaHUH, BBIJICIUTH TUI OIIMOOK ((haKTOPOJIOTHUECKUE, AITOPUTMUYECKHE, ODOPMUTEIBCKUE, YATATEIBCKUE).

[IpenqmMeTHO-METOAMUECKUE MEPHI: BBECTH AJIITOPUTMBI PEIICHUS U «TSDKEIIBIX» 3a/laHui, co3aTh 00muil 6aHK omuoOoK ¢ momerkamu. Ha
3aHATUSAX MPOBOJUTH MMHHU-pa30op omMOOK MO madiioHy (ommbKka — NMpUYMHA — MPAaBUIO — MpUMEp). YBEIMUYUTh KOJMYECTBO IHPAKTHUKO-
OpPUEHTHPOBAHHBIX 3aJlaHU — JEMOHCTPALIMOHHBIE OMBITHI, MBICIUTEIbHbIE SKCIIEPUMEHTHI. 11 KOHEUHO ke Heo0XoaArMa MOJIEPKKA U Pa3BUTHE
caMoro y4uress: uzydeHue metoauueckux pexomenganuii ®UIIN, kypcbl noBblIeHNUs KBATU(PUKAIIMN, aKTUBHOE yYacTHE YUYMUTENS B METOJUYE-
CKHX BCTpedax U paz0opax padoT C KOJJIEraMH M SKCIEPTaMH; HUCIOJIb30BaHUE OTKphITOTO Oanka 3amanuii ®UIN, nemoBepcuii, cnenudukaiim,
Koau(ukaropa, HUPPOBBIX TPEHAKEPOB U TIATHOPM I OBICTPON aBTOIPOBEPKH, BUPTYaJIbHBIX Ja00paTOPHiA JJ1s1 BUAEOIEMOHCTPAIIUH OIBITOB.
YacTe ropoACKHUX OKPYTOB M MyHUIIMIIAIBHBIX OKPYT'OB JJIEMOHCTPUPYIOT «CMEIIAHHYIO» KaPTHHY: OJJHOBPEMEHHO MIPUCYTCTBYET 3aMETHAas A0
KaK YYaCTHUKOB HHUKE€ MMHMMAJILHOTO 0aia, Tak U BHICOKOOAIJIbHBIX BBIITYCKHUKOB. TO TOBOPUT O BBICOKOI HEOAHOPOJHOCTH KOHTHHIE€HTA U
noTpedHOoCTH B 1udpepeHupoBaHHOM paboTe BHYTPU MyHUIUIATUTETA.

B nanHOli cuTyanuyu HEOOXOJMMO MPOBECTH TIIATENbHBIM aHAIN3 pe3yNbTaToB 3k3ameHa no OO: cucreMaTu3upoBaTh TUIIMYHbBIE OIIHOKH,
OTIpeNIeNIUTh, YTO UMEHHO cpaboTajo A YYEHUKOB, KOTOpPhIE MOKA3ali BBICOKHE Pe3yJIbTaThl (MHIUBUAYAIbHBIE KOHCYJIBTAIIMH, OCOOBIH alropuTM
peleHus 3a1a4, cuibHas 6a3a §8-10 kiacca, yyactue B OJMMIMAAaxX  T.1.), 3aUKCUPOBATh, YTO HE cpabOTaNIO Ui OCTAIBHBIX — 3TO U JAacT TOUYKHU

pocra. B nnaHe opraHu3aliMOHHBIX peKOMEHIAui 3QpGeKTUBHO epelTu Ha Au(GepeHIPOBAHHYIO TOATOTOBKY, T.€. pa3/IeIUTh KJIacC Ha IPYIIIbI
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10 YPOBHIO: «0a30BbIi» (3aKpBITh MPOOEIBI B 3aJaHUAX 0a30BOTO YPOBHS CIOKHOCTH), «cpeaHui» (cradbuinbHo 60-70 0amioB), «BbICOKHI» (cTa-
ounpHO 80+). [l ka0 TpyIIbl ONPENeTUuTh CBOM Ha0Op 3amanuii 1 Temn padoTel. Caenarh HHIAUBUAYAIBHYIO TPASKTOPHIO MOJITOTOBKH K 3K-

3aMEHy HOPMO.

3.3.1. PexomeHayemble TeMbl JJs1 O00Cy:xkJAeHHs] / 00OMeHAa ONBITOM HAa MIKOJbHBIX METOAUYECKUX
00beUHEHUAX YyYUTeJIel-IPpeIMEeTHUKOB, B TOM YHCJe M0 TPaHCASuuu 3G eKTUBHBIX MeJAroru4ecKux
npakTuk OO co cTadmiIbHO BbICOKUMH pe3yabTratamu EI'D

- AHanu3 pe3yJbTaTOB €IMHOIO FOCYAAPCTBEHHOrO 3K3aMeHa 1o XuMuu B 2026 rofy. ¢ NIpUBEICHUEM XapaKTEPUCTUKH ydyacTHUKOB EI'D,
€r0 OCHOBHBIX Pe3yJbTaTOB, aHATH3a M pa30opa BBHITOJHEHHS OTACIBHBIX 33JJaHHi, BEI3BABIINX HAUOOJBIIYIO CIIOKHOCTh y YYaCTHHUKOB 3K3aMeEHa,
METOAMYECKHX PEKOMEHIAIMI IO OpraHu3aliy [IPeroiaBaHus yueOHOro npeaiMera.

- Tembl, BbI3bIBAIOLIME TPYAHOCTH IIPU U3yUEHHUH IIpeaMeTa (110 3arpocaM yuuTenei).

- [lepcnextuBnas monens KMUM EI'D no xumun 2027 rosa: ee 0COOEHHOCTU U PEKOMEHJAINH 110 OJATOTOBKE BBIITYCKHUKOB.

- Bctpeun o oOMeHy ONbITOM € YUYUTENIAMHU LIKOJI, Toka3zaBmux Ha I'MA 2026 BbicOkHE pe3yIbTaThl.

- Meronpl, ucnonszyemble pu UG GEpeHIIMPOBAHHOM O0YYEHUU U MPH MOJATrOTOBKE OOYYAOLIMXCS C pa3HbIM YpOBHEM MOHUMAHUS U
YCBOEHHS MaTepHasa 1o XUMHH.

- D¢ dexTUBHbIE MPUEMBI TOJATOTOBKH K BBIITOJHEHUIO 33JJaHUH MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CJI0KHOCTH.

- [IpuMeHeHrne XUMHUYECKOro 000py10BaHMsl (MCOIb3Yys LIEHTPbl 00pa3oBanus «Touka poctay) A NPOBEACHUS IPAKTHUECKUX padboT U
JIEMOHCTPAIIMOHHBIX OIBITOB, U OPraHU3allUH TPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH MIKOJIBHUKOB (U3 OMbITa pabOoThI).

- OOMEH OIIBITOM I10 UCIIOIB30BaHUIO J1a00PATOPHOTO SKCIEPUMEHTA U IEMOHCTPALIMOHHBIX ONBITOB IPU U3YUYEHUH XMUMUH.

- Meronuku paboThl ¢ 00y4YarOUMMUCS TPYIIIbI pUCKA MO JIUKBUIAIMH NPEAMETHBIX ASPUIIUTOB.

- Bo3aMOXHOCTH 3J€KTPOHHOTO U JUCTAHIIMOHHOTO 00yudeHus mo xumuu Ha ypoBHe OOO m COO. JIocTOMHCTBA M HEIOCTATKH TaKHX
METOJIOB.

- Pa3zBuTHe y oOyyaromuxcs MeTanpeAMETHBIX YMEHUIN: yMeHUs1 paboTaTh ¢ TEKCTOM, TaOJIMIIaMH, CXeMaMU U TpauKaMy B 33JJaHUAX IO

XHUMHHU.
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3.3.2. Pexomenayembie HIIK / HWPO, wuHbIM OpraHu3anusivy, peajJu3ylIIUM NPOrpPaMMbl
Nnpo¢ecCHOHATBHOI0 PA3BUTHSA yUHMTe/el, HaNpaBJeHusl NMOBbINIeHUus KBajupukanun (B popme KypcoB,
OTHEJbHBLIX MEPONPUATHH, KOHCYJbTAIUI M T.I.) € Y4eTOM BbISIBJICHHBIX JAe(UIHUTOB NpeIMeTHOI
NMOArO0TOBKH

B pamkax pekomeHaaluii Mo MOBbIIEHUIO KBATM(UKAIIUY IEAAroroB 001acTu HE0OXOUMO:

- IPOJIOJDKUTD PEANU3ALHUIO JTOTIOHUTENIFHONW MPo(dhecCHOHAIBHOM MpOorpaMMBbl (TOBBIIICHNE KBannpukanun) «Teopus u MeToanka
MIPEroaBaHys XUMUU B IIKOJIE: YIITyOJICHHBIA YPOBEHB» B 04HOH Gopme o0yueHus, Ha 6a3e MTPO Kysb6acca B 2026-2027 y4. roxy;

- uH(popMUpOBaTh MpodeccCHoHaTbHOE COOOIIECTBO O HOBBIX TEHACHIMSX Pa3BUTHS 0Opa3oBaHUS M MPUOPUTETHHIX HAMPABICHUSX
pa3BUTHS OTpaciid, 00 aKkTyalbHBIX Iporpammax ¢enepaibHoro peectpa obpaszoBatenbHbix nporpamm JIIIIO, o pecypcax M BO3MOMKHOCTSX
po(heCCHOHATTLHOTO Pa3BUTHSI B CYOBEKTE M 3a €ro IMpejieiiaMHu, B OTKPHITOM 00pa30BaTeILHOM IMPOCTpaHCTBE co cTtopoHsl MMC ¢ MMII u
[IHIITIM MPO Ky3zbacca;

- o0ecreynTh TEeNaroru4eckuM paOOTHHKAM YCIOBHS JUIS TPOXOXKAEHUS MPOLENypbl AHArHOCTUKH MPO(deCcCHOHATbHBIX
KOMIIETEeHIIMH/chopMupoBaTh 3ampoc Ha pe3yibTaThl AMAarHOCTHKHU (depe3 oOpamenne MMC B IHIIIIM HuctutyTa pazButusi obpa3zoBaHus
Kyzbacca);

- M3YYUTb ONBIT CTAXKUPOBOYHBIX IJIOMIAJ0K, paOOTHI JTYUIINX YUUTENEH MIKOJ 00IacTH U ONpEeAETUuTh KOMIUIEKC MEp 10 OpraHU3aIiuu
0o0MeHa OIbITOM yUUTEJNEH;

- HWCIOJIb30BaTh KaHUKYJSIPHOE BPEMs AJI NPOBEACHHUS OYHBIX 3aHATHM C LEIbI0 OKAa3aHWsS METOJUYECKONW MOJACPKKH IeJaroram,
UMEIOIUM IpodeccuoHaIbHbIE Ae(DUIUTH, BOBIEKas B MEpONpUATHS (ceMUHapbl/BeOMHAp, MacTep-KJiacC), OpraHM30BaHHbIE Ha 0aze
pErMoHaNbHBIX MHHOBAI[MOHHBIX U CTAKUPOBOYHBIX IIJIOLIA/I0K PETUOHA.

Tembl METOIUUECKHX CEMUHAPOB 1O MOBBIIICHUIO KBATU(UKALUN YUYUTENEH:

- Ocob6ennoctu moarotoBku k ['MA mo xumuu B 2027 roxy.

- Pacuetsl B xumuu.
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- XUMHUYECKHE CBOMCTBAa BaXHEHIIMX METAIJIOB U HEMETAIJIOB M MX coeAuHeHHH. OOuiye crnocoObl MOSyYyeHHs] METaJUIOB U
HEMETAJLIOB.

- Xumuueckas peakuus. Kiiaccuuxanys XuMUYeCKUX peaKkiiii B HEOPraHMUECKOW U OPraHMYECKOW XUMUHU.

WnenTudukanus opraHi4eckx 1 HEOPraHU4eCKUX BELIeCTB. PeleHne skcriepuMeHTalbHbIX 33/1a4 Ha pacliO3HaBaHUE BEILECTB.

- Xumus B TOBCEIHEBHOW >kM3HU. OOIIMe MpeicTaBlIeHUs] O MPOMBIIUIEHHBIX CHOCO0aX MOMy4eHHUs M O0JIacTsAX HNPUMEHEHUs
XUMUYECKHUX BEIECTB.

- Bakneiinye okuciauTenu U BOCCTaHOBUTENH. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE IIPEBPALLIEHHS] OPTaHUYECKUX U HEOPraHUYECKUX
BELIECTB B 3aBUCUMOCTU OT KOHKPETHBIX YCIOBUM IIPOTEKAHUS ITPOLIECCOB.

- CKopocTh peakuu, KOHCTaHTa CKOPOCTH peakiuy. PakTopsl, BAUAIOLIME HA CKOPOCTh IPOTEKaHUS XUMUYECKOW PEaKIUH.

- OOpaTuMble peakui, paBHOBECHbIE KOHIIEHTPAlUU, KOHCTaHTa PAaBHOBECHSI.

- HomeHnkarypa u cTpoeHue OpraHu4eCKuX COCIMHEHHMN.

- OCOo0eHHOCTH CTPOEHUS, XUMUUYECKOI'O TIOBEJICHUS U MTOJIy4YE€HUs] aMUHOB, aMMHOKHUCIIOT, )KUPOB U YIJIEBOJIOB.

- MexaHu3MbI HpeBpaH_ICHI/Iﬁ OpTraHU4YC€CKUX CO€IUHEHUH.

3.3.3. PexoMeHaanum no APyruM HANpaBJdeHUAM (IIPH HAJTUYIUN)

HeoOxoaumo 06paTtuTh BHUMaHKE HA HU3KUI YPOBEHb MOATOTOBKH BbIMYCKHUKOB CIIO 1o XuMuu, 4To CBUIETENBCTBYET O HEAOCTATOUHOM
YpOBHE OCBOEHUS MPEIMETHOTO COJIepKaHus. Y oOyyaromuxcs GUKCUpYIOTCs mpoOerbl B 6a30BBIX pa3/enax Kypca.
BrisiBnennsie  geunuThl 11eIeco00pa3HO YCTpaHATh B paMKaX CETEBOrO B3aMMOJICHCTBHS IIKON W KOJUICIKEH: uepe3 COBMECTHBIC
JTUArHOCTHUYECKUE MEPONPUITHS, €IUHbIE METOAMYECKHE MapuIpyThl MO (OPMUPOBAHUIO MPEAMETHBIX YMEHHUH W aJPECHYI0 MOAJIEPKKY
npenonasareneid CITIO. IlenecooOpa3Ho OpraHW30BBIBATH METOAMYECKHE OATTIBI M CEMHUHApHI IO BOIMPOCAM MOATOTOBKM K CJade €IUHOTO

TOCYHapCTBCHHOI'O 9K3aMCHA C y4aCTHEM y‘-IPITCJICﬁ HIKOJ " HpCHOHaBaTCHCﬁ CIIO.
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MetoanyeckuM city:k0aM peKOMEHJI0BATh /sl OBBIIEHUS YPOBHs NOAroTOBKU K EI'D nmo Xxumum npuBiekaTh yuyuTeaeH KO, MMEIOLINX
OMBIT MOJArOTOBKM YYEHUKOB K UTOIOBOM aTTECTAlLlUMM, /ISl OpraHu3aluy U npoBeaeHus Ui BellyckHUKOB CIIO mpoGHOro sk3ameHa ¢ pa3doopom
3aJaHUii M JIOMYIICHHBIX OLIMOOK; MHUHHU-KYPCOB IO CIOKHBIM TeMaM (JIydlle IO 3ampocaM OOydaromIMXcs); KOPOTKHX BHIACOOOBSICHEHUM

OTACJIBHBIX TCM U Sa,Z[aHHfI, TEMATUYCCKHUX ITPAaKTUKYMOB.
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COCTABUTEJIMA OTYETA no yuyeOHOMY TIpeIMETY:

Cneyuanucmul, npusiexaemvle K anaiusy pesyabmamos EI'D no yuebnomy npeomemy

Damunus, UM, om4ecmeo

Mecmo pabomul, 00dHCHOCMb, YUeHAs CMeNneHb, Y4eHOe 36aHue, NPUHAOIEHCHOCHTb
cneyuanucma (K PeCUOHANILHLIM — OP2AHU3AYUAM — paA36Uumusi 00pazoeanus, K
PECUOHATILHBIM — OP2AHUZAYUAM — NOBbIUEHUs  Keéalupukayuu  pabomHuKos
obpazosanusi, Kk pecuonanvrou 11K no yuebnomy npeomemy, np.)

Trauenxo Tamvana bopucosna

DI'FOY BO «Kemeposckuti 20cyoapcmseeH bl YHUGepcumemy, 00yeHm Kageopvi
@dyHOaMeHMAaNbHOU U NPUKAAOHOU XUMUU UHCIMUMYMA PYHOAMEHMATbHbIX HAVK,
KaHOUOam XuMu4eckux Hayx, 0oyenm, npedcedamenb npeomemnou komuccuu EI'D
1o Xumuu

Hemuoos Cepeeti Cepeeeguy

I'KY «Ky3bacckuii yenmp uH@pOpmMayuoHHO-aHATUMUYECKO20 CONPOBOIHCOCHUS
cucmemvl 00PA306AHULY, 3aMeCmUumenb OupeKmopa

Cneyuanucmol, npusiexaemvle K NpOGeOeHUN) Memooudecko2o ananuza pezyiomamos EI'D no yuebnomy npeomemy u pexomenoayuil OJisl

peZI/lOHCZJZbHOZZ cucmembvl 06pa306anz

Damunus, UmMs, OM4ecmeo

Mecmo pabomwl, 00nHCHOCTb, YUeHdas Cmenelb, YUeHoe 36aHue, NPUHAOIEHCHOCTb
cneyuanucma (K peCUOHANbHBLIM — OPeAHU3AYUAM — pPA36umus  00pa308aHusi, K
PECUOHATILHLIM — OP2AHU3AYUAM — NOBbIWEHUs — Kealupukayuu  paboOmHUKos
obpaszosanusi, k pecuonanvroil 11K no yueonomy npeomemy, np.)

Tanwowruna Enena I'ennaovesna

MAOY «Cpeouss obweobpazoeamenvnasn wikona Ne 93 ¢ yenyonennvim uzyuenuem
OMOENbHBIX NPEOMEMOsy, Yuumeib gblculel KeaTUPUKAYUOHHOU Kame2opuu, UieH
npeomemuou komuccuu EI'D no xumuu

Ivikun Anexceu Jleonuoosuy

MPBOY «Cpeonssa obweobpazosamenvuas wixonra Ne90y, yuumenv xumuu vicuieli
KEANUDUKAYUOHHOU KAme20opuu, 3amecmumeiib OUpeKmopa no y4yeoHo-
socnumamenvHolU pabome, pyko80OUmMenb Memoouyecko2o 00veOuHenus yyumeneu
xumuu 3aeoockozo paiiona, 2. Kemepoeo, unen npeomemnou komuccuu EI'D no
Xumuu

OmeemcmeenHulll cneyuanucm 6 cyowvekme Poccutickoii @edepayuu no sonpocam opeanuzayuu nposedenus anaiusa pezyibmamos EI'D no

YueOHbIM npedmemam

Damunus, UMA, om4yecmaeo

Mecmo pabomul, 00NHCHOCMb, YUeHAsi CMeneHb, Y4eHoe 36aAHUe

Hlumosa Onvea Anexcanoposna

I'KY «Kysbacckuil yenmp un@opmayuoHHo-aHaIumu4ecKko20 conpo8oHCcOeHUs.
cucmemvl 06paA308aHUsLY, OUPEKMOP
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  p =   N  n m ∙ 100 %

