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1. XAPAKTEPUCTHUKA YYACTHHUKOB EI'J 110 XUMHNHU
B 2023104y

KonnuecTBO yuyacTHHKOB 3K3aMeHa 10 XuMud B 2023 r. HEMHOTO CHHM3UJIOCh
(na 128 yenosek) no cpaBHenuto ¢ 2022 r (tadiu. 1). Tem He MeHee, YUCIO yYaCTHU-
KOB OCTaeTCsl CTaOMJIbHBIM: XMMHs KaK MpPEeIMET HE TepseT CBOEH MOMYJSPHOCTH,
a CHeUuuaIbHOCTH, CBSI3AHHBIE C 3TOM HayKOH, O4€Hb BOCTpeOOBaHbl. MOKHO OTMe-
TUTb, YTO IOHOIIM, KAaK MPABUIIO, COCTABJISAIOT MPUMEPHO TPETh OT YMCIA CHAIOLIUX
AK3aMEH 1Mo XuMuH (Tadi. 2).

Tabnuya 1
KoauvectBo yuactHukoB EI'D no xumuu (3a nocjieanue Tpu rojaa)
2021 r. 2022 r. 2023 r.
MIPOIICHT MIPOLICHT MIPOLICHT
yell. OT OOIIEro Yucjia | 4Yel. | OT OOIIEro 4ucia yell. OT O0IIEro yucjia
YYaCTHUKOB, % YYaCTHUKOB, % YYaCTHUKOB, %
3836 10,55 3286 9,39 3158 9,40
Tabnuya 2
IIponeHTHOE COOTHOIIIEHHE KOHOMIECH U JIeBYylIEeK (B JMHAMMKE 32 TPH roja)
2021 r. 2022 r. 2023 1.
TIPOTICHT MIPOIICHT TIPOIICHT
yeJl. |OT OOIIEro YymMcia| dYell. |OT OOIIEero yucia| 4Yejl. | OT OOIIEro yucnia
YYaCTHUKOB, %o YYaCTHHUKOB, % YYaCTHHUKOB, %
JleBytku 2613 68,12 2194 66,77 2103 66,59
FOHOmIM 1223 31,88 1092 33,23 1055 33,41

OcHoBHOM KOHTUHTEHT caaronmx EI'D mo XxumMuu — 3TO BBITYCKHUKH 00I1€00-
pa3oBaTeNIbHBIX YUpexkaeHui Tekyiero roga (tadm. 3). A Beimyckuuku CIIO Tpaguim-
OHHO COCTaBJISIFOT HE CTOJIb 3HAYUTEIBHYIO J0JI0 dK3aMeHyeMbIX (0koi10 7,4 %).

Tabauya 3
KoauvectBo yuactHukoB EI'D B Cankr-IleTepOypre no kareropusim

Bcero yuactaukoB EI'J no npeamery 3158
N3 Hux: 2510

— BBITYCKHUKOB Tekymiero roja (BTT), obyyaromuxcs no nporpammam COO

— BBIIYCKHUKOB TEKYILEro roja, o0yydaromuxcs no nporpammam CI1O 234

— BBIMYCKHUKOB nponuibix jet (BILJI) 412

— yuactHukoB ¢ OB3 50

— BBIMIYCKHUKHU 0011e00pa30BaTEIbHON OpraHU3allii, He 3aBEPIIUBIINC 2

cpeanee odmiee oobpazoanue (He mpomeaue ['A)

[TomaBsiroriiee OOMBITMHCTBO YYACTHUKOB DK3aMeHa MO0 XWMHH, KaK U B TIPO-
IUIbIC TOJbl, YUWINCh B 00Pa30BATENIbHBIX YUPEKICHUSIX PAMOHHOTO MOJAYUHECHUSI.
Taxxe cpeau y4aCTHUKOB dK3aMeHa ObLIM BBIITYCKHUKU YUPEKICHUM (penepanbHOro
MOAYMHEHUS, YACTHBIX IIKOJI, KaJIETCKUX KOPITyCOB, IICHTPOB 00pa30BaHus U T.1., HO
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WX J0Ji1 HeBeauKa. PacripeseneHue yqyacTHUKOB dK3aMEeHa I0 THUIaM 00pa3oBaTeb-
HBIX YUPESXKJACHUHN MIPEACTaBICHO B Ta0auIe 4.

Tabnuya 4
Kosm4yecTBO yYaCTHMKOB 110 TUIIAM 00Pa30BaTeJbHbIX YUpesKIeHUil

Bcero BTT 2510
N3 nnx:

— Cpennsia o61eoOpa3oBaTesbHas IIKOJIA 1015

— Cpennsist 0011eo0pa3oBarTenbHas HIKOJa ¢ YTy OJIeHHbIM U3YYEHUEM OT- 533

JIEJTBHBIX TMPEMETOB

— Jlunen 518

— ' umHasus 368

— YHuBepcureT 30

— llenTp oGpazoBanus 13

— Kagerckuit (MOpCKO# KaJieTCKUi1) BOGHHBIN KOPITYC 8

— ucTutyThl 5

— HaxuMoBCcKkO€ BOEHHO-MOPCKOE YUUJIUIIIE 5

— CyBOpOBCKOE BOCHHOE YUMJIMILE 5

— Komnemx 4

— OcHoBHas 001ieo0pazoBaTeibHas IIKOJIA 2

— OcHOBHas 00111e00pa3oBaTeIbHas MKOJa-UHTEPHAT 1

— CnenuanbHast (KOPPEKLMOHHAs) NIKOJIa-UHTEPHAT 1

— IlenTp neueOHOM Negaroruku U AugpepeHMpoBaHHOr0 00y4YeHus 1

— CpenHss 061eo0pazoBarenbHas MIKOJIa-UHTEPHAT C YTy OJIeHHBIM U3Y- 1

YEHUEM OTAEJIbHBIX TPEAMETOB

[Tpumepno 21,23 % y4acTHUKOB K3aME€Ha — 3TO BBIMYCKHUKU CPEIHHUX OOIIIe-
00pa3oBaTENbHBIX HIKOJ C YITyOJICHHBIM M3yY€HHEM OTAENbHBIX npeameroB (21,4 %
B 2022 1.) n 40,4 % — BBIMYCKHUKH CpPETHHMX 0OIIe00pa30BaTeNbHBIX IIKOM, TAE HE
ObUT0 TPO(PUIBHBIX KIACCOB C YIIIyOJEHHBIM HM3YY€HHEM XUMHUH (IO B IMpeaenax
4041 % craOunbHa Ha NpoTsKEeHUH psiga ser). Eme npumepno 35,3 % — 3To BbIIIy-
CKHHMKHW TMMHA3U# 1 JIMIIEEB, UX JIOJS TOKe ocTaeTcs cradbunbHoi (B 2022 1. — 34,2 %,
B 2021 r. —34,6 %).

Takum 00pa3oM, KOHTHHI€HT HK3aMEHYEMBIX IPEACTABIIECH BBITYCKHUKAMU
00pa30BaTENbHBIX YUPEKIACHUI pa3HbIX THUIIOB, U CTPYKTypa 3TOIO0 KOHTHMHIE€HTA
crabuwibHa. He3HaunTenpHble U3MEHEHUS OT roJia K rojly €€ NPUHIHUINAIBHO HE Me-
HSIOT, U BIUSHNAE CTPYKTYpPbl KOHTHHIE€HTA CIAIOIIMX 3K3aMEH Ha JUHAMHUKY Pe3yJib-
TaTOB BJIUSHUS, MOKHO CKa3aTh, HE OKa3bIBaET.

Pacnipenenenne yuyacTHMKOB 2K3aMeHa MO paiioHaM ropoza (tabmi. 5) mocra-
TOYHO CTaOWIBHO B TeueHue Bcex JeT mposenaeHus [ MA B gopmare EI'D, Tak kak
OIpPEIENSIETCS] B OCHOBHOM KOJMYECTBOM O0OPa30BaTENbHBIX YUPEKIACHUN U YUCIIEH-
HOCTBIO OOyuaromuxcs. B Tex paiioHax, rae 6ombliee KOIUYECTBO NPOGUIBHBIX XH-
MUYECKUX U XHUMHUKO-OMOJIOTMYECKUX KJIACCOB, KOJMYECTBO YYaCTHHUKOB 3K3aMEHa,
€CTECTBEHHO, 0oJiblie. MOXHO OTMETHUTb, YTO OCTAETCS BBICOKUM YHKCJIO CHAFOUIUX
EI'D no xumuu B IIpumopckom, Beiboprckom, Kanuuunckom u LleHTpansHom paii-
onax Cankr-IlerepOypra: 371ech pacnoiokKeHbl 00pa30BaTEIbHbIE YUPEKICHUS, OPU-
EHTUPOBaHHbIC HA MeIULUHCKHUE By3bl. B 2023 r. 6osbllie BCEro CAAOIIMX HK3aMEH
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o XMMHH okazanioch B LleHTpansHOM paitone. Takas xe cutyarnus Obuia u B 2022 r.,
a B 2021 r. «pexopacmenom» 60wl [Ipumopckuit paiton. Ilo cpaBuenuto ¢ 2022 r.
CTaJIo 4yTh OoJjblIe caaronux B KalvHUHCKOM paiioHe W 4yTh MeHblle B Buioopr-
ckoM U [IpuMopckoMm pailoHax, HO CYIIECTBEHHOTO BIIUSIHUSI HA PE3YIbTaThl 3TOT

(bakT okazaTh HE MOXKET.

Tabnuya 5

KosanuyecTtBo yuacTHukoB EI'D mo xuMum 1no aiMMHMCTPATUBHO-
TeppuTopuajbHbiM eanHunaM (ATE) Cankr-IlerepOypra

KomnmuectBo Y4aCTHHUKOB

[IporneHT OT 00ITIETO YHKCTa

ATE EI'D no xumun YYaCTHUKOB B peruoHe, %
OYO Anmupanteickoro paiiona 119 3,77
OYO BacuieocTpoBCcKOro paiiona 119 3,77
OVYO Bri6oprckoro paiiona 279 8,83
OYO Kanununckoro paiiona 284 8,99
OYO Kuposckoro paiioHa 167 5,29
OYO Konnuackoro paiioHa 72 2,28
OYO KpacHorBapenckoro paiiona 181 5,73
OYO KpacHocenbCcKkoro paiioHa 190 6,02
OYO KpoHitaarckoro paiioHa 12 0,38
OYO KypopTtHoro paiiona 25 0,79
OYO MocKOBCKOTro palioHa 146 4,62
OYO Hesckoro paiioHa 214 6,78
OYO Ilerporpanckoro paiiona 156 4,94
OVYO IlerpoasopiioBoro paitona 43 1,36
OVYO Ilpumopckoro paiioHa 270 8,55
OVYO IlymkuHckoro paiioHa 126 3,99
OYO ®OpyH3eHCKOro paioHa 198 6,27
OVYO llentpanbHoro paiioHa 327 10,35
Komurer no o6pa3oBanuo 230 7,28

B mocnemnue roasl nmpoucxomsaT udMeHeHHs B BeiOope YMK: emie Oosblie
yBeanumiiocsk ynciao OV, kotopeie ucnoiab3yroT Y MK aBTOpCKOro KosmiekTuBa, BO3-
rinasisieMoro B. B. Epemunbim (B 2020 1. — 2 %, B 2021-Mm — 7 %, B 2022-Mm —
18,5 %). B 2023 rony uucino OV, ucnonsdytoumx 310T YMK, no naHHsiM, npen-
craBineHHbIM CIIOLIOKOuMNT, causmnocs (tadm. 6).

Tabnuya 6

OcHOBHbBIC Y4eOHMKH 110 XUMHMH, KOTOPbIE UCII0JIb30BaTHUCh B 2022-2023 yu. r.

Ne
/1

HasBanue yuebunkos OITY

[Tpumepnsiit mpoueHt OO,
B KOTOPBIX HCIOJIB30BAJICS
y4eOHHK, B %

1. Ky3nenona H. E., JleBkun A. H., [llatanos M. A. Xumusi.

TI'oxge! n3manusa: 2013-2021

11 xmacc: 6a30BbIit ypoBeHb. — M.: Benrana-I"pad.

2,11

2. Ky3nenosa H. E., Jlekun A. H., [IlatanoB M. A. Xumusi.
11 xmacc: 6a30BbIit ypoBeHb. — M.: Benrana-I"pad.

T'ox u3panus: 2022

0,33




3. | I'adpuensin O. C. Xumust (6a30Bblii ypoBeHb). — M.: Jlpoda. 10,57
I'oner u3manusa: 2013-2020

4. | I'aopuensin O. C. Xumus (6a30BbIil ypoBeHb). — M.: Jlpoda. 6,83
I'ogs! uzmanus: 2021-2022

5. | T'adpuensin O. C., JIpicoBa I'. I'. Xumus. YrmyOneHHbIiH 0,49
ypoBeHb. — M.: [Ipoda, 2019-2020

6. | I'adpueasin O. C., Octpoymos U. I'., Cnagkos C. A. 5,71

Xumus (0a30BeIii ypoBenb). — M.: [IpocBemnienue.
I'ogsr m3manus: 2016-2020

7. | 'adpueasin O. C., OctpoymoB U. I'., Cnagkos C. A. 13,0
Xumus (0a30BeIid ypoBenb). — M.: [IpocBemnienue.
TI'oxaer n3manusa: 2021-2022

8. I'adpueasin O. C., OctpoymoB U. I'., Cnankos C. A., 4,88
JleBkun A.H. Xumus (mpodunbsHbIi ypoBeHb). — M.
IIpocBemienue. I'oapl nzpanus: 2021-2022

9. | Pym3utuc I'. E., ®enpaman @. I'. Xumus (6a30BbIi ypo- 12,2
BeHb). — M.: IIpocsemenue, 2020

10. | Pym3utuc I'. E., ®enpaman @. I'. Xumus (6a30Bblii ypo- 11,06
BeHb). — M.: [IpocBenienue. I'oapr m3ganus: 2021-2022

11. | Epemun B. B., Ky3pmenko H. E., JIpo3znos A. A./ 10,25

[Tox pen. B. B. Jlyanna. Xumus (6a30BbIi YPOBEHB). —
M.: Ipoda. IN'ogsl uzmanus: 2018-2020

12. | Epemun B. B., Ky3pmenko H. E., /Ipo3nos A. A./ 3,74
[Ton pen. B. B. Jlynuna. Xumus. — M.: [lpoda.
TI'oxae! n3manusa: 2021-2022

13. | Iy3akos C. A., Mamnuna H. B., [lonikoB B. A. Xumus. 0,65
VYriyonennslil yposens. — M.: IIpocBenienue.
I'ogsr m3manus: 2017-2020

B 10 xe Bpems ocTaercss MHOTO TeX 00pa30BaTEIbHBIX YUPEKIACHUH, KOTOPHIE
ncnons3yroT YMK I'. E. Pya3utnca, XoTsS MOCTENEHHO MX KOJMYECTBO CHHXKACTCS
(6p110 25,5 % B 2022 1., cTanmo 23,26 % B 2023-m). MHorHe 00pa3oBaTeibHBIC YUupe-
*KneHus, ucrnoib3oBaBmue YMK O. C. 'aGpuensiHa, nu3gaHHbIC paHEee B U3/1aTEIbCT-
Be «JIpoda», mpomomkaror nepexonx Ha YMK Ttoro ke aBropa, m3manueiii B W]]
«IIpocsemienne». T TEHAEHUUH MPOCIEKUBAOTCA HA OCHOBE JOCTATOYHO perpe-
3CHTaTHUBHOW BHIOOPKH 0Opa3oBaTelbHBIX yupexaeauii Cankt-IlerepOypra.

Bompoc B3aumocBszu ucnoiszyembix YMK u pesynbratoB EI'D Obun Tina-
TEJIbHO IpoaHanu3upoBaH B otdere 2022 r. CBsa3u auHaAMUKU pesyibraroB EID
¢ TeHAeHIUIMHU B BbiOOpe YMK 00pazoBaTenbHBIMU YUPEKIACHUSIMU FOpoOJia HE BbI-
sBieHo. Jlunamuka Beioopa YMK TakoBa, 4TO HIKOJBI B OCHOBHOM NPEANOYUTAIOT
HCIIOJIb30BaTh YYCOHUKH, UMEIOIIME PEKOMEHAAIMW K HCIOJb30BaHUIO Ha Oosee
JUTATEIbHBIN TIEPUO.



2. OCHOBHBIE PE3YJIBTATHBI EI'D 110 XUMHUHA

Pacnipenenenne ydyacTHHKOB MO TECTOBBIM OajijlaM B TEUEHME psAlia JIET He-
CKOJIbKO OTJIMYAETCS OT OOBIYHOM CTATUCTUYECKON 3aKOHOMEPHOCTHU (OT KpuBoil ['a-
ycca). IHTepecHo, 4To 10 MHOTUM JPYTUM MpeaMeTaM 3TO OOBIYHO CTaTUCTUYECKas
3aKOHOMEPHOCTh (Hampumep, 1no ¢uszuke). Hanbompliee 4ucio yuyacTHUKOB, C/1aBaB-
mux EI'D mo Xxumuu B OCHOBHOU JIeHb, MOTYYWIH ONEHKY 36 6amwtoB. B mpomiom
rojy nukom ObL10 3HaueHue 14, B 2021-m — 47, a B 2020-m — 15 6amios.

B kareropun yuyactaukos, nmoxyuuBmux 3a EI'D no xumuu ot 81 mo 100 Gai-
JIOB, BBIJEJISIETCS] TPYIIa, B KOTOPOM YYAaCTHUKHM SK3aMEHa NoJydyusid 88 OayioB
(B 2022-m — 82). Takoii pe3yibTaT B 3TOM KaTeropuu BCTpeUascs JOBOJIHHO 4acTo.

Cpenuuii 6aym mo Cankt-IlerepOypry yBenuuuics: oH ctai Oosibiie Ha 4,72
1o cpaBHeHMIO ¢ 2022 r. u coctaBwi 57,22. U Bce ke 3TOT pe3ynbTaT HE3HAYUTEIbHO
(1a 0,79) mmxe, uem B 2021 r.

O 6oxee ycnemHoM pesynbrare 2023 roj1a TOBOPUT U TO, YTO IO CPAaBHEHUIO
¢ 2022 r. yBeauumiaoch B 2,8 pa3a 4MCIO YYaCTHUKOB JK3aMEHA, MOJYyYHBIIHUX
100 G6anmnos.

BaxxHO MOTYEpKHYTh, YTO HEJb3sl OILICHUBATH PE3yJIbTATUBHOCTH YYaCTHUKOB
PK3aMeHa B 1esioM 1o cpennemy 6amry EI'D. Ha 3nauenue cpegHero 6amia okas3biBa-
€T BIUSHUE MHOXKECTBO (PAKTOpOB: M COCTaB YYACTHHKOB 9K3aMEHa, W YpPOBEHb
CJIOHOCTH 3ajianuid, u crienuduka ctpykrypst KUM B mannom ropy. [loaromy 3Ha-
YeHHE CPEeJHEro Oayia MOXKET OBbITh TOJHKO NMPUMEPHBIM OPUEHTHUPOM i CpaBHE-
HUs, HO HUKaK HE HHCTPYMEHTOM I aHaIU3a pe3yapTaroB EI'D.

Pe3ynbTaThl y4aCTHUKOB 2K3aMEHA Pa3HbIX KaTeropui MpeicTaBlICHbI B Ta0-
nunax 7-9.

Tabnuya 7
JAunamuka pedyabratoB EI'D nmo xummuu 3a nocjieqinue Tpu roaa
2021 r. | 202271, | 2023 T.
Jloms1 yaacTHHKOB, HaOpaBIIMX HIKE MHHAMaJIbHOTO Oama, % | 17,13 24,25 19,06
Jlonis y9acTHUKOB, HAOpABIIMX OT MUHUMAIBHOTO Oaiia 35,17 35,70 34,39
1o 60 6amnos, %
Jlons yuactHukoB, HabpaBmmx oT 61 o 80 6aminos, % 29,95 25,05 26,12
Jlonst yaactHHKOB, HabpaBmux oT 81 g0 99 6annos, % 16,24 14,46 18,94
KonnuectBo yyactaukoB nonyunBmmx 100 6annos, yen. 58 18 S51*
Cpeonuti mecmoswiii 6ain 58,01 52,50 5722
*/lanHnvle npusedenvl no umozam ecex smanog EID.
Tabnuya 8
Pe3yibTaThl y4aCTHUKOB 3K3aMEHA C PA3JIMYHBIM YPOBHEM MOATOTOBKH 0 KATErOpusiM
BTT', o6y4aromuecs | BTT', oby4atomuecs YyacTHUKH
I10 IIporpaMMaMm 10 IIporpamMMam BIIJI dK3aMeHa
COO CIIO ¢ OB3
Jlong y4acTHHKOB, 13,18 55,98 33,98 29,41
HaOpaBImUX 0ayuT HUXKE
MHHHAMAJIBHOTO, %




JloJ1s1 y4aCTHHKOB,
MOJIYYHUBIINX OT MHU-
HUMAaJILHOTO Oajia
1o 60 6amnos, %

32,55

32,91

46,36

2941

Jlonst y4acTHUKOB,
MOJy4YMBIIKX OT 61
1o 80 6amnos, %

29,72

8,97

14,08

2941

Jlonst y4acCTHUKOB,
MOJTY4YMBIIKX OT 81
1o 99 6amnos, %

22,83

2,14

4,85

9,80

KonnuecTBo yyacTHH-
KOB, TTOJTYYHBIIIHX
100 6aymtoB*, yeln.

44

*lannvle npugedensvl no umozam ocHosnozo smana EI'D.

Tabnuya 9

Pe3y.]1]>TaTl>I YIYaCTHHUKOB K3aMCHa ¢ pa3JIUIHbIM YPOBHEM IMOATOTOBKH

o THIIAaM 06p330BaTeJILHbIX opraHmaunifl

J10J11 y4aCTHUKOB, Konunuectso
MOJTYYMBIINX TECTOBBIN Oy, B % YYaCTHUKOB,
Tum OO HMXKE OT MMHHU- oT 61 oT 81 |MOJyYMBILIKX
MHUHH- MAaJIGHOT'O 10 80 | mo 99 | 100 Gamnos*,
MaJIbHOTO | 710 60 GayuioB| GamioB | 6amioB yeJ.
Ccotl 21,87 38,23 26,60 12,12 12
CO1II ¢ yrmy6neHHBIM U3yue- 8,05 33,52 32,40 | 23,97 12
HUEM OTJICITBHBIX IPEIMETOB
COUI — uHTEpHAT ¢ yriIyo- 0 0 100 0 0
JICHHBIM U3Y4YEHUEM OT/CIb-
HBIX MTPEJIMETOB
I'mmuaszus 7,07 32,34 31,79 27,17 6
Jluneit 5,78 20,62 32,18 | 38,54 15
Kommemx 53,85 34,32 10,05 1,78 0
IIpodeccronanbHbIN THICH 100 0 0 0 0
Kanerckuii (Mopckoit kaziet- 0 50 37,50 12,50 0
CKHi1) BOCHHBIM KOPITYC
HaxumoBcko€e BO€HHO- 0 20 80 0 0
MOPCKO€ YUHJIUIIE
CyBOPOBCKOE BOCHHOE YUHJIUIIE 0 20 60 20 0
OcHoBHas 0011e00pa3oBa- 0 50 0 50 0
TeJIbHas IKOJIa
OcHoBHas 0011e00pa3oBa- 100 0 0 0 0
TeJbHas IIKOJIa-HHTEePHAT
CrneunanpHas (KOppEKIIMOH- 0 0 0 100 0
Has) IIKOJIa-MHTEPHAT
TexHuKym 62,75 27,45 9,80 0 0
YHUBEPCUTET 0 21,88 18,75 59,37 0
Nuctutyt 16,67 83,33 0 0 0




LlenTp ne4eOHOM MeIaroruku 100 0 0 0 0
u nuddepeHrpoBaHHOTO

0o0yueHus

IlenTp oO6pazoBaHus 42,86 50 7,14 0 0
Hnoe 34,67 45,99 13,68 4,95 3

*/lanHnvle npusedenvl no umozam ochoeHo2o smana EI'D.

B xone ananuza ycnemnoctu caadyd EI'D BeimyckHMKamMu TeX Wid UHbIX OV,
IpexJie Bcero, ObUTH BHIOPAHBI T€ U3 HUX, B KOTOPBIX 108 yyacTHHUKOB EI'D, moJy-
yuBmux ot 81 n10 100 6ann0B, UMEET MaKkcumaibHvle 3HaveHus (0 CPaBHEHUIO
¢ npyrumu OO Cankr-IlerepOypra) (Tadsm. 10).

Tabnuya 10
Ilepeyens OO, NpoaeMOHCTPHPOBABIIUX
HanoOoJiee BbicOKUe pe3yabTarbl EI'D mo xumuu B 2023 1.
Honsa BTT,
Honsa BTT, Hons BTI, | monyunBmmx | [Hons BTT,
Konmuaectso
HaunmenoBanue MOTYYHBIIHX | TOTYYHBIIHNX OT MUHHU- | HE HAOpaBIIMX
0]0) YHacTHHKOB, ot 81 10 100 | ot 61 no 80 MaJbHOTO |MHUHHUMAJILHOTO
el 6annoB, B % | Oamios, B % |0 60 6amnos,| Oamia, B %
B %
I'BOY nunen 12 83 17 0 0
Ne 64
I'BOY rumna- 22 82 18 0 0
3usa Ne 261
I'BOY nuuent 17 76 24 0 0
Ne 369
I'BOY nurei 10 70 20 10 0
Ne 150
I'BHOY Annu- 12 67 25 8 0
KOB JIUIICH
I'bOY «llpe- 26 62 35 4 0
3UACHTCKUM
DOMUII Ne 239y
I'BOY rumna- 13 62 31 8 0
3ust Ne 114
I'BOY rumna- 18 61 28 11 0
3ust Ne 526
dI'BOY BO 30 60 20 20 0
CIIory
I'BOY nunen 12 58 42 0 0
Ne 554
I'BOY rumna- 13 54 31 15 0
3ust Ne 631
I'BOY rumna- 10 50 20 30 0
3ust Ne 271
I'bOY COII 42 48 33 19 0
Ne 230




BaxxHo Takxe BBIIBUTH U T€ 00pa3oBaTEIbHbIC YUPEKACHUS, BHITYCKHUKH KO-
TOPBIX MOKa3aau Hu3kKe pe3yiabTaThl EI'D mo xumuu (tabin. 11).

Tabnuya 11
Ilepeuens OO, NpoeMOHCTPUPOBABIINX HU3KHUE pe3yabTaTthl EI'D nmo xumuu B 2023 1.
Hoxa Hoxa Hons Homst
YYaCTHUKOB, | YYaCTHHUKOB,
KomuectBo YYaCTHUKOB, | YYACTHHUKOB,
HaumenoBanue HE JIOCTUT- | TOJXYYUBIIUX
00 YHACTHHKOB, | o artiimans. | TOCY THBLINX | TOMYUHBIIAX
Yel. ot 61 10 80 | ot 81 1o 100
MaJIbHOTO HOro 110 60 5amios. B % | 6amios. B %
oamna, B % 0anoB, B % ’ ’
EcrectBenHo- 10 30 50 10 10
Hay4HBIH JIN-
nert CII6ITY
I'BOY COllI 18 22 28 39 11
Ne 471
I'bOY COLI 10 20 10 30 40
Ne 482
YOV «llkomna 16 19 56 25 0
Pa3rOBOPHBIX
SI3BIKOBY
I'bOY COIII 11 18 18 27 36
Ne 10
I'BOY COIllI 12 17 25 50 8
No 335
I'bOY nuneit 40 15 45 20 20
No 533
I'bOY rumna- 10 10 60 0 30
3ust No 73

BbIBO/I o xapakrepe usmenenus pe3yjabraroB EI'D mo xumun

Pesynbprarel o rpynmnam y4acTHHKOB 3K3aMEHa C pa3IMYHbIM YPOBHEM MOJIO-
TOBKH TOBOPSIT O TOM, YTO CPEJU BBIITYCKHUKOB 00II€00pa30BaTEIbHbIX IIKOJ Hau-
0oJjiee IMPOKO MPEACTABIIEHA Ta IPYIINA YK3aMEHYEMBIX, KOTOPbIE MOJYyYUIIU OT MH-
HUMaJbHOrOo Oanmna no 60, ona paBHa 38,23 %. HemHoro menmuie takux oOyuaro-
IIUXCS B IIKOJIAX C YIIIyOJIGHHBIM U3YYEHUEM OTIEIbHBIX TpeaMeToB — 33,52 %.

[TpumepHO 26,6 % BBITYCKHUKOB 00II€00pa30BaTEIbHbIX KO NOJYYHIU OT 61
1o 80 6ayoB. B mikonax ¢ yriryOJeHHBIM U3YYE€HHUEM OTAEIbHBIX MPEIMETOB 3TOT pe-
3ynbTaT coctaBisieT 32,4 %. OMHO3HAYHO MOXHO CKa3aTh, YTO PE3yIbTaTUBHOCTH 00-
11e00pa3oBaTeIbHbIX MIKOJ 0€3 MPoPUIBLHBIX KiaccoB HiKe. OO0 3TOM rOBOPUT U IPO-
LEHT YYaCTHHKOB 3K3aME€Ha, HE JOCTUTIIHNX noporoBoro 3HaueHus: COLI — 21,87 %,
COIII ¢ yriayGneHHbIM H3YYeHUEM OTIENbHBIX TpeameToB — 8,05 %, a Takyke MpOLEeHT
YYaCTHHKOB dK3aMeHa, nmoyuuBmmx ot 81 mo 99 Gamnos: COII — 12,12 %, COLI
C yIiyOJIEHHBIM U3yYE€HUEM OTJIENbHBIX peaMeToB — 23,97 %.

Cpenu BBITYCKHMKOB TMMHA3Ul U CPeIHUX 00I11€00pa30BaTEIbHbBIX HIKOJ C yT-
JTyONCHHBIM HM3yYeHHEM psla MPEeaIMETOB JOMUHHpYeT rpymnma «oT 61 mo 80 Gamiosy.
B tekymem roay Bnepen Bbiinia kareropus OV «Jluuew». 3nech Ooiblie BCEro 07
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BBIITYCKHHUKOB, NOTy4uBIIrX oT 81 1o 100 6aywioB (38,5 %) u Oosblie BCero y4aCTHUKOB
sK3ameHa, noyduBimx 100 6ayuioB. 910 roBopuT 00 MX Oojiee OCHOBATENIBHOM MOATO-
ToBke. [logaBmsitoriee OONBIIMHCTBO YYaCTHUKOB dK3aMeHa, HaOpasmmx 100 6aymios, 3To
BBIMYCKHUKH JIULIEEB, TAMHA3UM U IIKOJI CO CHEIMATM3UPOBAHHBIMU KJIaCCaMHU.

B xareropuu BTT', o6yuaroniuxcs no nporpammam CI10, npeobiianaer rpynmna
YYaCTHUKOB 3K3aMeHa, HaOpaBLIuX 0ajul HUKe MUHUMAIIbHOTO (55,98 %).

Ananmusupys pesynbTarhl 1o paiionam Cankr-IlerepOypra, MOKHO cka3aTb, YTO
XOpOILLIO CHAJIM 3K3aMEH 0 XUMHH, KaK U B MPOILIOM TOAY, BBITYCKHUKU TaKUX paii-
OHOB, Kak Ilerporpanckuii, LlenTpansHbiii 1 BacuiieocTpoBckHid (IO KOJIMYECTBY yya-
CTHUKOB 2K3aME€Ha, MOJy4YuBIINX BbicOKue 0aiuibl, oT 81 g0 100). [Tpuuem [lenTpasns-
HBII palioH MOKa3aj camblil BEICOKUHM pe3ynbrar Kak B 2023 1., Tak u B 2018-2022 rT.
31ech U camasi BbICOKasi 10J1s1 CJIAaBaBIIMX SK3aMEH B PETHOHE.

[To xoMMYECTBY YYAaCTHUKOB 3K3aMeHa, noiyduBmmx 100 OaywioB, AMIUPYIOT
HenTtpanehsriii (9), [lpumopckuii (7), @pynzenckuii (6) u Kpacnocenbckuii (5) pailoHsbI.

«Haunmenee 6saronoayyHbIMu» paiioHaMU B I1aHe pe3yibTaToB B 2023 r. oka-
3QJIMCh, KaKk U B npouuioM roay, Konnuucknii, Kpacnorsapaerickuii 1 Kponmranar-
CKHI pailoHbl. 3/1eCh MAaKCUMaJIbHOE KOJMYECTBO YYACTHHUKOB HK3aMEHA MOJYyUIH
TECTOBBIN 0aj1 HMKE MUHUMAaIbLHOTO (0T 23 110 25,4 %).

BrisBiien psin oOpazoBarenbHbiX yupexaeHuit Cankr-IlerepOypra, B KOTOPBIX
OYeHb OOJIBIIIOE YHCIIO BBIMTYCKHUKOB PEryisipHO caaeT EI'D mo xumuu u mpu 3TOM
MOKA3bIBAET CTAOUIIbHBIC BHICOKUE PE3YJIbTATHI.

Cpenu Takux o0pa30oBaTeNIbHBIX yupexkaeHui ortMeTum Jymieit Ne 369, rumua-
3uto Ne 526, nuneir Ne 64, rumuazuo Ne 261 u «lIpe3unentckuit @MJI No 239y,
OneIT Takux 0Opa30BATENBHBIX YUPEKICHUU 3aCITy)KHBAET BHUMAHMUS, U3YyUYCHUS U
pPacIpOCTPAHEHUS.

TpeBory u omaceHusi Mo pe3yjbTaTaM IK3aMEHa BBI3BIBAIOT 0OpPa30BaTEIIbHbBIC
YUPEKICHUS, TJE JI0JIsl MOMyYMBIIMX HU3KKe Oayuibl 3a EI'D 3HaumtensHa: EcTecTBeH-
HoHayunblid juied CIIOITY, COL Ne 471 u 482, HOVY «lllkona pa3roBOpHBIX S3bI-
KOB». BayKHO OTMETHTH, UTO HU OJTHO 00IIE00Pa30BaATEIBHOE YIPEXKICHUE U3 TIOA00HO-
ro criicka 2022 r. B 3TOT COUCOK HE nonano, kpome Jimies Ne 533, KoTopslil ocTaercs,
K COXKaJICHHIO, B 3TOM CIIUCKE XpoHHUYecKu. [Ipobrema ¢ 3Tum suiieemM ociaoKHEHa TeM,
yt0 yncio caarommx EI'D mo xumuu tam 10BoJibHO Beuko (40 yyactHukoB B 2023 ro-
ny). Marepecno Takke nosisiaeHue B 3toMm ciucke COII Ne 10: B 2022 r. 310 yupexe-
HUe BOILIOo B Tabiuiy OV ¢ nydiumu pesyiibTatamu. B TekyiiemM roay BUIHO, YTO TaM
BEJIMKO KaK YHMCIO YYaCTHUKOB, HE MEPEIICAIINX HIKHUN MOPOr, TaK U YHUCIO paboT
C BBICOKMM OayjioM, HO OOIllee YHCIIO0 CAAIOIIUX HEBEJIMKO, YTO HE MO3BOJIACT JeaTh
Cepbe3HbIC BBIBOJIBI HA OCHOBE pe3yJibTaToB 2023 roxa. [Ipaktuyecku nosHoe 0OHOBIIE-
Hue nepeunsi OV, B KOTOPBIX pe3yiIbTaThl OKa3aJIMCh HAMMEHEE YCICIIHBIMU, CKOpee
BCEro, CBSI3aHO C MPOBEACHHOW pabOTON, MPUBJICYCHUEM yUYUTENe XUMUU Ha KYpPCBHI,
METOJIMYECKON OMOIIIBI0 MeToaucToB MMI] paitoHOB.

B nemom pesynsrarel 2023 r. okazanuch Belme pe3ynbTaToB 2022 r. BaxHo,
YTO KOHTPOJbHBIE U3MEPUTEIIbHBIE MAaTepHUAIbl ObLIM MPAKTUUYECKU HIACHTUYHBI 3a-
nanusim 2021-2022 roga, ¥ y4acTHUKHM 3K3aME€HA MOIJIM CEPhE3HO MOATOTOBUTHCS.
[IpuunHbI, CBSI3aHHBIE C COJEpX)aHUEM U xapakTepoM 3ananuii KUM, 6onee neranb-
HO PacCMOTPEHHI B riaBe 3 3Toro otdeta. OTMETUM TaKKe €IIe JBE MIPUUYUHBI CylIe-
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CTBEHHOT'O YJIYYLICHUS PE3yJIbTATOB TEKYyIIEro rojga. KoBUIHbIE OrpaHUYEHUS I10JI-
HOCTBIO CHSITBI, 00yU€HHE BBIITYCKHUKOB OCYLIECTBIISJIOCH HE JUCTAHLIMOHHO, a MOJ-
HOCTBbIO O4HO. MHorue BblTyCKHUKM 2023 roga yxe ywyacTBoBaiu B crade OI'D
Y MMEJH OIBIT YYacTHs B TAKOro poja 3k3ameHax. Kpome Toro, Ha NpoOTS)KEHUH I10-
CJIETHUX JIET CTapIICKIACCHUKAM BHYIIAJIACh MBICIb, YTO IS ycIemHou caaun EI'D
[0 XMMUU Ba)XHO HE IIPOCTO HATPEHHUPOBATHCS BBINOJIHATH TE€ WJIM WHBIE TECTOBBIE
3aJlaHus, a OCBOUThH IPEAMET, IOHUMATh €ro JIOTUKY M BUAETh B3aAUMOCBSI3U MEXKIY
ero yactamu. [1o3ToMy cTano cyniecTBEHHO MEHbIIE Kajlo0 Ha TO, YTO «B JE€MOBEP-
CUM TaKHMX 3aJJaHull He ObUIO»: YYaCTHUKU SK3aMEHa CTaJld OHUMAaTh, YTO 3a/1aHUs
MOTYT OBITH C(HOPMYIUPOBAHBI PA3HBIMU CITOCOOAMHU.

3. AHAJIU3 PE3YJIbTATOB BBIIIOJIHEHUA 3AJAHUNA KUM

3.1. XapakTepucTHKAa KOHTPOJIbHBIX H3MEePHUTEJbHBIX MaTepuaioB E1'9-2023
10 XUMMH

Kaxxaplii BapraHT 3K3aMEHAIIMOHHOW pabOThl MOCTPOEH MO €IUHOMY IUIaHY:
paboTa COCTOUT U3 ABYX YaCTEH, BKItOUarOuX B ce0s 34 3amaHus.

Yacrb 1 conepxut 28 3aganuid ¢ KpaTkuM OoTBETOM. B ToM uncne 17 3amanuii
0a30BOr0 ypOBHS CIIOHOCTH (B BapUaHTE OHU NPHUCYTCTBYIOT MOJ HOMepamu 1-5,
10, 11, 13, 17-21, 25-28) u 11 3agaHuii NOBBINIEHHOTO YPOBHS CJIOKHOCTH (HUX IO-
psakoBbie HOMepa 69, 12, 14-16, 22-24).

Yactb 2 coiepxuT 6 3aJaHU BBICOKOTO YPOBHSI.

KonuuecTBo 3amanuii Tol uiau UHOUM rpynmsl B oo0men crpykrype KUM ompe-
JIEJIEHO C YYETOM CJIEIYIOIUX (PaKTOPOB:

a) TIyOMHBI N3YUYEHUS TIPOBEPSCMBIX JIEMEHTOB COJEPIKaHMs YIeOHOTO MaTe-
puana, Kak Ha 6a30BOM, TaK ¥ Ha MOBBIIIICHHOM YPOBHSIX;

0) TpeOoBaHUll K TJIAHUPYEMBIM pe3yJibTaTaM OOy4eHHS — MPEIMETHBIM 3Ha-
HUSIM, IPEIMETHBIM YMEHUSIM U BUJAM YYEOHOU JesATEeIbHOCTH. DTO MO3BOIMIO 00-
Jiee TOYHO ONpeAeUTh PYHKIIMOHATIBHOE MPEeAHa3HAUYCHUE KaXK 10U TPYIIIbI 3aJaHu
B cTpykTrype KIM.

3ananus 0a30BOro ypoBHSI CJIIOKHOCTU C KPAaTKUM OTBETOM IPOBEPSIIUA yC-
BOCHHE 3HAYUTEIBHOTO KoJinuecTBa (42 u3 56) 3JIeMEHTOB COJECpPKaHUS BAXKHEUILINX
pa3liesioB LIKOJBHOIO Kypca XHMMHH. 3aJaHdsi 3TOW TPYIIbl UMEKT CXOJCTBO IO
dbopmanbHOMY NpU3HAKY — (POpME KpaTKOro OTBETA, KOTOPHIN 3alUCHIBACTCS B BUJIE
JIBYX JU00 Tpex nudp Wid B BUJE YUCIA C 3aJaHHON CTENEeHBIO TOUYHOCTU. Mexay
TeM 1o GOpPMYJIMPOBKAM YCIOBUSI OHU UMEIOT 3HAYUTEIbHbIE PA3JIUUKs, YeM, B CBOIO
ouepeib, OTMPEEISIIOTCS Pa3Indrs B IOMCKE BEPHOTO OTBETA. DTO MOTYT OBITH 3aja-
HUS C €MHBIM KOHTEKCTOM (Kak, Hampumep, 3aaanus Ne 1-3), ¢ BBIOOpOM JIBYX Bep-
HBIX OTBETOB M3 IATH, a TAKKE 3a/IaHUSI HA «yCTaHOBJICHHE COOTBETCTBUS MEXK]Ty IO~
3ULMSIMU JIBYX MHOXecCTB». Kaxknoe otaenbHoe 3aanne 6a30BOro ypoBHs OPUEHTH-
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pPOBaHO Ha MPOBEPKY TOJBKO OJHOTO AJIEMEHTa cojaep:kaHusi. BeirnonHenue iaro60ro
W3 ITUX 3aJlaHuil TpejrnoiaraeT o0s3aTeIbHbIA U TINATENIbHBIM aHATU3 YCIOBUS U
IIPUMEHEHUE 3HAHUU B CUCTEME.

OcHOBHbIC U3MEHEHUS B 3aJ]aHUSIX — YCIJIOKHEHHUE HOBOTO C MPOILIOro rojaa
dbopmata nmATOro 3aJaHusi TPUBUAILHBIMU Ha3BAHUSIMU U MOBBIIIEHHOE pa3HOOOpasue
teMatuku 10-ro u 11-ro 3aanus: MpakTUUECKA BCTPEUAIUCH BCE TEMbI, YKa3aHHbIC
B KoqudukaTope.

3agaHus MOBBIIIEHHOT0 YPOBHSA CIOXHOCTU C KPATKUM OTBETOM, KOTOPBIHA yC-
TAQHABJIMBACTCS B XOJIC BBIMNOJIHEHUS 3aJaHUsl U 3allMCHIBACTCSI COTJIACHO YKa3aHUSIM
B BHJIE ONPEACICHHON MOCIeI0BaTeILHOCTH UG, OPUEHTUPOBAHBI HA MPOBEPKY YC-
BOCHUS 0053aTEIBHBIX AIIEMEHTOB COJIEP>KaHMsI OCHOBHBIX 00pa30BaTEIbHBIX IPOTPaMM
110 XMMHH HE TOJIBKO 0a30BOT0, HO M YIIIyOJICHHOTO YPOBHS. B cpaBHEHUM C 3alaHUSIMU
MPEIbIIYIIeH TPYIIbI OHU MPEAyCMaTPUBAIOT BHITIOJHEHUE OOJBIIEr0 pa3zHOoOpa3us
NEHUCTBUN B CUTYyallMH, MPEIyCMaTPUBAIOIIEH MPUMEHEHUE 3HAHUI B YCIOBUSX OOJIb-
IIOr0 OXBaTa TEOPETHUYECKOTO MaTepuaia W NMPaKTUIECKUX YMEHUWH, a Takxke chopMu-
POBAaHHOCTh YMEHUI CHUCTEMATU3UPOBATH M 0000IIATh MOTyUYEeHHBIC 3HAHMSI.

[To cpaBHEHMIO ¢ MPONUILIM TOJOM 3aaHus oA HoMmepamu 9, 12 u 16 Obuin 1e-
PEHECEHBI B pa3psi/i 3alaHNi MTOBBILIEHHOTO YPOBHSI CJIOKHOCTH. VIX BUJ HE U3MEHUIICS.
B Noe9 u 16 Hamo Obuto pemmth HEOObIINME HENOYKU MPEBPAIICHU — HEopraHuye-
CKOM M OpPraHu4ecKkoil COOTBETCTBEHHO. A B 3ajaHuu Ne 12, kak U B MPOLLIOM rojy,
BBIITYCKHUKOB OXUJAJIM XUMUYECKUE CBOMCTBA OPraHMUYECKUX BEIIECTB U HEU3BECTHOE
KOJIMYECTBO MPAaBUJIBHBIX OTBETOB. B conepkaHnu 3a1aHuil MOSBUJICS MaTepuai yriryo-
JICHHOTO YPOBHSI: TIOJYYCHHE KHUCIBIX COJICH, IMIETOYHON THIPOJIU3 CIIOKHBIX 3(DUPOB,
peaxiuu 3aMeIeHHs ATKUHOB (110 MaTepuaiaM OTKPHITOTO BapUaHTa).

B nponuiom rogy BOepBble peliaiioch 3aJaHue Ha pacyeT PaBHOBECHBIX U HUC-
X0JHbIX KoHIeHTpauuid (Ne 23). OHo npencTaBisio coO00l ypaBHEHHUE XUMHUYECKOM
peakinuu, a Takke TaOIuIly C KOHICHTPAIMSIMHU KaXJOTO BEIEeCTBA-yYACTHHUKA.
B aToMm roay, kak u obemanu B 1IeMOBEPCUH, TAOJIUIIBI HE OBLIO, BMECTO HEe Tpe/Jia-
rajioch HAlTU UCXOJIHBIC JAHHBIC B TEKCTE.

OTBeT K KaK10My U3 28 3a/laHHil IEPBOM YACTH 3aMMCHIBAETCSA KPATKO:

— 3amanus ¢ BBIOOPOM JIBYX BEPHBIX OTBETOB M3 IISITU B BUJE MOCIEIOBATEIb-
HOCTHU ABYX I} 1o Bo3pactanuto: Ne 1,3, 4,6, 11, 13.

— 3aanusi ¢ BEIOOPOM JIBYX, TPEX BEPHBIX OTBETOB U3 ISITH B BUJIE TIOCIIEOBATENh-
HOCTH JIBYX WJIM TpeX 1U(p B OPSIIKE, COOTBETCTBYIOIIEM yCinoBuio: Ne 2, 6,9, 16, 23.

— 3aanus ¢ BHIOOPOM BEPHBIX OTBETOB U3 (YETHIPEX) MSATH B BUJIE MOCIIEI0BA-
TeapbHOCTH IUPp 1o Bo3zpacTanuto: Ne 12, 17, 18, (21).

— 3aj1aHus Ha YCTAHOBJICHUE COOTBETCTBUS MEXKIY MO3UIUSAMU ABYX MHOXKECTB
B BHUJIE TOCIEOBATEIBHOCTU TPEX, YEThIpeX LU(PpP B MOPSAKE, COOTBETCTBYIOIIEM
ycaoButo (g psl MoryT oBTOpsiThes): Ne 5, 7, 8, 10, 14, 15, 19, 20, 22, 24, 25.

— Pemenne pacueTHOM 3a1a4d B BHJIE YMCIA C 3aJaHHOW CTEIEHBIO TOYHOCTHU
0e3 ykazaHus eTUHUIBI u3Mepenus: Ne 26, 27, 28.

3anaHus ¢ pa3BepHYTHIM OTBETOM, B OTJIMYME OT 3aJlaHUM NPEAbIAYIINX TH-
OB, IIPEIYCMATPUBAIOT KOMIUIEKCHYIO MPOBEPKY YCBOCHUS HA YIIIyOJIECHHOM YPOBHE
HECKOJIBKUX (IBYX M 0oJiee) 3JIEMEHTOB COJIEpKaHUsSI U3 PA3NIMUHBIX COACPIKATEIb-
HBIX OJIOKOB.
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3aanus, MPOBEPSIONINE YCBOCHUE BAKHEUILINX 2JIEMEHTOB COJIEPIKAHUA: «OKHC-
JIMTEIHbHO-BOCCTAHOBUTEINIBHBIE PEAKIUI, «PEAKIIMM MOHHOTO OOMEHa», TaK ke, Kak
Y 3a/1aHus1, IPOBEPSIOLIME YCBOCHHUE 3HAHUM O B3aMMOCBSI3U BEILIECTB Pa3IMYHbIX KJac-
CoB, (Ha mpuMepax MPEBPALICHUA HEOPTAaHWYECKUX BEIIECTB) OBUIM IPEICTABICHBI
B TPAJIUIIMOHHOM (hopMmarte.

B 29-m 3aganum Obutn cranmaptaeie OBP ¢ coennuenusMu Maprasiia, Xxpoma,
a30Ta, XJIopa, cepsl, kemne3a. M3 0coOeHHOCTEH, BO3MOKHO, CIEAYET BBIJICIUTH, HC-
MOJIb30BAHUE PEAKIIMK Ha TIOJyYCHHE ABYX cojieil (hochOpHON KUCTOTHI IPH OKHUCIIE-
HUM QocuHa, OKUCIIEHUE YTIIepOo/ia XJIOPHOU KHUCIOTOH.

B 30-M 3aganuu, Kak ¥ 0KUAAI0Ch, BCTPEUAIUCH KUCHbIE cojin. YacTo ydacT-
HUKU dK3aMEHa MOoJy4alid 3aJJaHus Ha MOJy4YeHUE OCaJKOB OIMPEEICHHOTO 1IBETA.

B 31-m 3aganuu B OCHOBHOM OBLIIM CBOMCTBA COCIMHEHUH CEPBHI, JKelie3a, a3o-
Ta, IMHKA, TAJIOT€HOB.

B 3aganuu Ne 32 opranuueckasi menodka B OOJIBIIMHCTBE BapUaHTOB HMMeENa
TPaJULMOHHBIN BUJ: MPEBPAILCHUS LM ClIeBa HanpaBo. M TOJbKO B OJTHOM BapuaH-
Te ObliIa MpeJCTaBJIeHA IEMOYKa, B KOTOPOU CTPEIKU K BEIIECTBY WM 0003HAUYCHHIO,
KOTOPO€ 3aMEHSET BEIIECTBO (X), CTOSUIM KaK K BELIECTBY, TaK M OT BeulecTBa. I1o
COJIEP>KaHUI0 OOJBIIIOE BHUMAaHUE ObUIO yIENEHO apOMAaTHYECKUM U ITUKIUYECKUM
COCIMHEHUSIM. B HEKOTOPBIX IEMOYKax ObUIM MPECTaBICHBI «CKEJIEeTHhIE (popmy-
JbD», Takue (popmyiisl B EI'D mponuibix getT He BCTPEYaInCh.

Pacuernsie 3amaun (Ne 33 u 34) nomensuin mectamu. Pazpabotuuku EI'D sto
c/IeNiaa, YTOObI MOCJE TOTO, KaK YJaIlrecs BBITONHSIT [EMOYKY MPEBPAIICHHUN ¢ UC-
MOJIb30BAHUEM 3HAHUSI OPTraHMYECKUX BELIECTB, UM OyAeT yaoOHee cpa3y mepeiTu
MMEHHO K pacyeTHOM 3ajaude, B KOTOPOM HY>KHO BBIBECTH MOJEKYJSAPHYIO (HOpMyITy
OpraHn4yeckoro BemecTBa. 3agaya Ne 33 mpakTHUECKH OCTallach HA TOM JKE€ YPOBHE
CJIOHOCTH, YTO U B MpeAbIAyIleM roay. B utore yuactTHuku 3x3aMeHa BbIBeIU (Hop-
MYJIbl 1 M300pa3uiii CTPYKTypHbIE (POPMYIIBI CIOKHOTO 3(PHpa KUCIOT U IUKINYE-
CKOT'O CIUPTA, 3aMEIIEHHbIX (PEHOJSATOB, COJIEH aMUHOB, MMPOU3BOIHBIX KapOOHOBBIX
KHUCJIOT U aJibJIETU/A.

3apepmaromias 3ama4da Ne 34 Opi1a Hanbosee CII0KHOM, HO TI0O CPaBHEHHIO C TIpe-
JIBITYIIIAM TOJIOM TIOJIXOBI K €€ PEIICHHUIO ObLTH MOHSATHBI YY4aCTHUKAM K3aMeHa.

B tabnuine 12 npuBenen mian pabotsl 2023 r. U copepKaTeIbHbIe 0COOCHHO-
CTH OJTHOTO U3 OTKPBIThIX BapuaHToB KI1M.

Tabnuya 12
Inan padorsl no xumum 2023 r. u coxepkaTejbHbIe 0COOCHHOCTH
oTkpbITOoro Bapuanta KM (302) B 0600ménnoii popme

No ConepxaTenbHble 0COOCHHOCTH
3aga- | [IpoBepsiembie 3JIEMEHTHI COAEPKaHUS otkpsiToro Bapuanta KM (302)
HUS B 00001IEHHON hopme
Yactp 1
1. CtpoeHue 31eKTPOHHBIX 000104YeK aTo- | BoiOop U3 crucka JByX 3J1€MEHTOB,
MOB 3JIEMEHTOB TIEPBBIX UYETHIPEX MEPUO- | AHUOHBI KOTOPHIX UMEIOT 3JIEKTPOH-
TIOB: S-, p- ¥ d-DJIEMEHTHI. HYI0 KOH(QUTYpAIUIO aTOMa 33IaHHOTO
DnexTpoHHas koHpuryparus aroma. Oc- 0J1aropoIHOTO Ta3a
HOBHOE M BO30Y/IEHHOE COCTOSIHUSI aTOMOB
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3aKOHOMEPHOCTH U3MEHEHUSI XUMUUECKIX
CBOJCTB 3JIEMEHTOB U UX COEIMHEHUII 11O
niepuosaM u rpynmam. OO1ast XxapakTepu-
cruka metayuioB IA—IIIA rpymm B cBsi3U ¢ ux
nosoxenueM B [leproanyeckoit cucteme
xuMH4eckux 351eMeHToB 1. Y. MenpaeneeBa
1 0COOCHHOCTSIMH CTPOEHHS X aTOMOB.
XapakTepuCcTHKa NEPEXOHBIX JIEMEHTOB —
MeH, IIUHKA, XpOMa, JKeje3a — M0 UX I0-
no)eHuto B llepuoanueckoit cucteme xu-
Muueckux 351eMeHToB 1. Y. MenneneeBa

Y OCOOEHHOCTSIM CTPOEHUS UX aTOMOB.
OO011as XapaKTeprCTHUKA HEMETAIIIOB
I[VA—VIIA rpynm B CBsI3U € UX NOJI0KEHUEM
B [leproanueckoi cucreMe XuMUYECKUX
anemenToB Jl. 1. MenneneeBa 1 ocoOeHHO-
CTSIMH CTPOEHUS UX aTOMOB

Br160p Tpex anemenToB, kotopsie B [1e-
PUOAMYECKON CUCTEME XUMUYECKHUX DJIe-
meHToB 1. Y. MenpeneeBa Haxoaarcs

B OJTHOM IIEPUOZE U UX PACIIOJIOKEHHE

B MOPSAKE YMEHBLIEHUS AJIEKTPOOTPHILIA-
TEJBHOCTU

DIIEKTPOOTPUIATENBHOCTh. CTENEHb
OKHUCIICHUS U BAJICHTHOCTh XUMHUYECKUX
3JIEMEHTOB

BbI100p IBYX 371EMEHTOB, KOTOPHIE B CO-
cTaBe 00pPa30BaHHBIX UMK aHUOHOB C 00-
et popmysoit 30, MOTYT UMETh OJIU-
HAKOBYIO CTEIICHb OKHCIICHHS

KoBanenTtHas xumuueckas CBsi3b, €€ pa3HO-
BUJIHOCTH ¥ MEXaHU3MbI 00pa3zoBaHusl. Xa-
PaKTEPUCTUKU KOBAJIEHTHOM CBSI3H (TIOJISIp-
HOCTB U SHEprusi cBsi3u). loHHas CBSI3b.
Merammmueckas cBs3b. BogopoaHas cBs3b.
BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKY -
JIIPHOTO CTPOCHUS. THIl KpucTanye-
CKOM peleTKU. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHMSI

Bb160op u3 nepeuHs AByX BEILECTB, KO-
TOPBIE UMEIOT MOJIEKYJISIPHYIO KpHU-
CTAJUIMYECKYIO PELIETKY U COJEpKaT
KOBaJICHTHBIE HEMOJIIPHBIE CBSI3U

Knaccudukanys HeopraHn4ecKkux BEIIeCTB.
HomMmenknaTypa HeOpraHMuecKux BEIIECTB
(TpuBHaNIbHAS U MEXKTyHAPOIHAS)

Cpenu BewecT, POpPMYIIbI KOTOPBIX
ObUTH JJaHBI, HAJI0 ONPEICITUTD TPYIITY,
K KOTOPOM 3TO BEIIECTBO MPHHAUICKUT

XapakTepHble XMMAYECKHE CBOMCTBA IPO-
CTBIX BEIIECTB-METAJUIOB: IEJIOYHBIX, I11e-
JIOYHO3EMEIIBHBIX, ATTFOMUHUSL; IEPEXOAHBIX
METAJUIOB: MEIH, [INHKA, XpOMa, JKeJe3a.
XapakTepHble XUMUYECKUE CBOMCTBA
IIPOCTBIX BELIECTB-HEMETAJIOB: BOJOPO-
1ia, TaJIOT€HOB, KMCIIOPOa, CEPBI, a30Ta,
docdopa, yriepona, KpeMHUSI.
XapakTepHble XUMUUECKHE CBOMCTBA OKCH-
JIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.
XapakTepHble XUMUYECKAE CBOMCTBA OCHO-
BaHUI 1 aM(OTEPHBIX TMIPOKCUIOB. Xa-
PaKTEpHBIE XUMUUYECKUE CBOMCTBA KUCIIOT.
XapakTepHble XMMUYECKUE CBOMCTBA COJICH:
CpEIHUX, KUCIIbIX, OCHOBHBIX; KOMIUIEKC-

N3 npennokeHHBIX BEIIECTB HAJ0 BbI-
OpaTh TO, TP B3aUMOICUCTBUH KOTO-
pPOTO C paCTBOPOM TMAPOKCUAA HATPUS
MPOTEKAET PEAKIIMs, COOTBETCTBYIO-
1iast IpeAJIoAKEHHOMY COKPaIleHHOMY
MOHHOMY YpaBHEHHIO. 3aTeM BhIOpATh
HEPACTBOPUMOE BEIIECTBO, MTOJHOCTHIO
pacTBOpSIOIIEECS B PACTBOPE TUIPO-
KCHJIa HATpUs
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HBIX (Ha MpUMEpPE TUIPOKCOCOETNHEHUI
IIOMUHHUS U LIMHKA). DJIEKTPOJIUTUYECKAS
JMCCOLIAALINS MIEKTPOIIUTOB B BOJHBIX pac-
TBOpax. CUIIbHBIE U CIIa0bIe HIIEKTPOJIHUTHL.
Peakiuinu moHHOrO 0OMEHa

7. XapakTepHble XMMUYECKHE CBOWCTBA He- | TpeboBajgoch yCTAHOBUTH COOTBETCT-
OpPraHUYECKUX BEIIECTB: BHE MeX 1y (OpPMYJIOii BEIIECTBA U
— MPOCTHIX BEIIECTB-METAIJIOB: IIEJIOYHBIX, | PEareHTaMu, C KaXIbIM U3 KOTOPBIX
IEJI0YHO3EMEIIbHBIX, MAarHUS, ATFOMUHUS, | BEIIECTBO MOKET B3aMMO/IECTBOBATb.
MEPEXOAHBIX METAIIOB (MEH, ITMHKA, XpO- | B OTKpBITOM BapuaHTE TAaKUMH BeEIIle-
Ma, JKele3a); CTBaMU OBLIM: OCHOBHBIM OKCHU]I,

— MPOCTHIX BEIIECTB-HEMETAIUIOB: BOAOPO- | CHUJIbHAS KMCJIOTA, PAaCTBOPUMAs COJIb,
Jia, TaJION€HOB, KUCIIOPO/a, CEPbl, a30Ta, HIEJI0YHO3EMEIIbHBIA METAJLIT
docdopa, yriepoaa, KpeMHUS;

— OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KH-

CJIIOTHBIX;

— OCHOBaHUM ¥ aM(pOTEPHBIX TUAPOKCHIIOB;

— KHUCJIOT;

— COJIEH: CPEeTHUX, KUCIIBIX, OCHOBHBIX;

KOMIUIEKCHBIX (Ha MpUMepe THAPOKCO-

COEJIMHEHUH aTFOMUHUS U IIMHKA)

8. Knaccudukanus Heoprannieckux BeniecTs. | B 3aganuu Hag0 ObUIO yCTAaHOBUTH CO-
HomenknaTtypa HeopraHu4eckux BEIIECTB | OTBETCTBUE MEXTy HOpMYyIaMH HUC-
(TpUBHANIbHASA U MEKTyHAPOIHAS ). XOJIHBIX BELECTB U (OPMYJIaAMH MPO-
XapakTepHble XUMUYECKHE CBOMCTBA HE- | IYKTOB MX peakiuu. B oTKpbITOM Ba-
OPraHUYECKUX BEIECTB: puante KM nipennaranocs onpene-
— MPOCTBIX BEIIECTB-METAIIOB: IIEIOYHBIX, | JIUTh IPOIYKTHl OKUCIUTEIBHO-
HIEJIOYHO3EMENBbHBIX, MATHUS, ATFOMUHHUS, | BOCCTAHOBUTEIBHBIX PEAKIIUN MEKITY
MIEPEXOTHBIX METAIIOB (MeaH, uHKa, Xpo- | Fe(OH), n H,O,; K,Cr,O; u HBr.

Ma, JKene3a); [IpoayKThl paznokeHus: THAPOKCUIA

— MPOCTHIX BEIIECTB-HEMETAIUIOB: BoJopo- | skene3a (I1I) u B3aumonelicTBust meta-

J1a, TAJIOTE€HOB, KUCIIOPOAA, CEPBL, a30Ta, XPOMUTA C CUIIBHOM KUCJIOTOMN

docdopa, yriepoaa, KpeMHUs,

— OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KHU-

CJIOTHBIX;

— OCHOBaHHM U aM()OTEPHBIX THIPOKCHIOB,

— KHCJIOT;

— COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX;

KOMIUIEKCHBIX (Ha MpUMepe TUIpOKCOo-

COCIMHEHUM aTIOMUHUS U IUHKA)

9. B3anmocBs3b HeopraHmyeckux BemiectB | J[aHa nienoyka npeBpaiieHui, B KOTO-

PO UCTIOJIB3YIOTCS PEAKLIUU Oy YCHHUS
CPEIHUX U KUCIIBIX COJIEH, HA pUMEpE
coneit oprohocHOpHON KUCITOTHI

10. | Knaccudukanus opranndeckux BemectB. | Hamo ObLI0 yCTaHOBUTH COOTBETCTBHE

Homenknatypa oprannyeckux BEIIeCTB

MEXy Ha3BaHUEM BelllecTBa (TIUIU-
JIAJIAHWH, H-JIEKaH, dTIII(popMuar) u
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KJIaCCOM OPraHMYECKOr0 COCAUHECHUS,
KOTOPOMY ITPUHAJIEKUT BEIIECTBO

11. | Teopust cTpoeHHst OpraHUYECKUX coequHe- | M3 mpeniokeHHOro nepeyHs BEeIECTB
HUIA: TOMOJIOTHS ¥ 130Mepus (CTpyKTypHasi | Hajo ObLIO BEIOpATh /1Ba BEIIECTBA,

Y MIPOCTPAHCTBEHHAA). B3aumMHoe BIusiHUE | KOTOpbIE SIBJSIOTCA TOMOJIOraMu 110
aTOMOB B MOJIEKYJIaX. OTHOLLIEHUIO JIPYT K JPYTY (AUMETHIIO0-
Turiel cBsi3el B MOJIEKYJIaX OPraHUYECKUX | BBIA A(UP U 3TAHON)

BemecTB. [ uOpun3anys aTOMHBIX OpOU-

Tajneu yriepona. Pagukan. @yHKIMOHAIb-

Hasi rpymnmna

12. | XapakTepHble XUMUYECKHAE CBOMCTBA yIuie- | 13 mpenoeHHOro NepeyHs BEIIECTB
BOJIOPO/IOB: AJIKAHOB, LIMKJIOAJIKAHOB, aJIKe- | HaJo ObUIO BEIOPATh BCE BEIIECTBA, C KO-
HOB, JTUE€HOB, aJIKMHOB, APOMATUYECKHUX yT- | TOPHIMH BCTYIAIOT B PEAKILIMIO KaK Oy-
JI€BOAOPOIOB (OEH30J1a ¥ TOMOJIOTOB O€H- | THH-1, Tak 1 OyTaHaIb.

305114, ctupoiia). OCHOBHBIE cTIOCOOBI ToNy- | [IpeanoxkeHHbIMU BellleCTBaMU OBLITH:
YEeHMsI YTIIEBOIOPOIOB (B 1a00OpaTOpun). H,, Na, Cu(OH),, KMnO,, Ag,0O (NHj3)
XapakTepHble XMMUYECKHE CBOMCTBA TIpe-

JETBHBIX OIHOATOMHBIX 1 MHOIOATOMHBIX

CIUPTOB, (PeHOoA. XapaKTepHbIE XUMHUYE-

CKHE CBOMCTBA aJIbJETU/IOB, IIPEAEIBHBIX

KapOOHOBBIX KHCIIOT, CIIOKHBIX 3(PUPOB.

OcHOBHBIE CIOCOOBI MOTY4YEHHSI KUCIOPOA-

COZEPIKAIMX OPTaHNYECKUX COCTMHEHUN

(B maGoparopun)

13. | XapakTepHble XMMHYECKHE CBOMCTBA a30T- | V3 mpenioeHHOro epey st peakui
COZIEp KaIlX OPraHMYECKUX COCAMHEHUI: | Hafo ObUIO BEIOPATh /1Ba BEILECTBA, C KO-
aMMHOB ¥ aMMHOKHCJIOT. BaskHelye cro- | TOpbIMH B3aMMOJIEMCTBYET aHWIMH
COOBI MOJTyYEeHHS aMUHOB M @MUHOKHUCIIOT.
bronorudecku BaxHbIE BELIECTBA: )KUPBI,
yTJ€BO/bI (MOHOCAXaPUIbI, TUCAXAPUIBI,
noJiucaxapuibl), OeiaKu

14. | XapakrepHble XUMUYECKUE CBOMCTBA yIJle- | 3aJaHue Ha YCTAaHOBJIEHUE COOTBETCT-
BOJIOPOJIOB: AJIKAHOB, IMKJIOAJIKAHOB, alike- | BuA. B oTkpeirom Bapuante KM Hano
HOB, JIMEHOB, AJIKUHOB, apOMAaTUYECKUX YT- | OBUIO YCTAaHOBUTH MPOIYKT PEAKIIUU
JIEBOAOPOAOB (OCH301a M TOMOJIOTOB O€H- | TIPU B3aUMOICUCTBUH TalOr€HCOAeP-
3011a, cThposia). Baknelme cnocoOsl Mo- | JKalllero yrieBo0poaa ¢ akTHBHBIMU
Jy4€HMs YIIIEBOZOPO/IOB. METaJUIaMHU
Nonneiii (mpasuiio B. B. MapkoBHUKOBa) 1
paIuKabHble MEXaHU3MbI PEaKIUii B Opra-

HUYECKOU XUMUU
15. | XapakTepHble XUMUYECKHE CBOMCTBA TpeboBanock yCTaHOBUTH COOTBETCT-

MpeAeIbHbIX OTHOATOMHBIX 1 MHOT'O-
aTOMHBIX CIIUPTOB, (PeHOJIA, AJIbJIETH]IOB,
KapOOHOBBIX KHUCJOT, CJIOXKHBIX 3()HUPOB.
Baknelimue cniocoObl NOMy4YeHUs KH-
CJIOPO/ICOAEPKALINX OPTaHUYECKUX CO-
CAUHEHUN

BHE MEX]Iy BEIIECTBOM (ITUJICHTIIU-
KOJIb, YKCyCHAasl KMCJIOTa, TPOMAaHOH,
OeH30iHast KUCJIOTA) U BO3MOXHBIM
criocoOOM ero MoJay4YeHusl B pe3yJibTa-
T€ PEaKLUil OKUCIEHUS, TUAPOIIN3a,
MAPOJIN3a
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16.

BzanmocBs3b yrieBo10po10B, KUCIIO-
poacoAepKaIMX U a30TCOIEPKALINX OP-
TaHUYECKUX COCITUHECHUHU

Jlana nernouka rpeBpatieHuii. B oTkpsbI-
TOM BapHaHTe HEOOXOAUMO OBLIO TIOITY-
YUTH CIIOKHBINA 3PUP U IPOBECTH €TO
HIEJIOYHOM TUAPOIIN3

17. | Knaccudukamus XauMU4eCKUX peakuit B OTKpBITOM BapuaHTe U3 NPEIII0KECH-
B HEOPraHUYECKON U OPraHUYECKOM XU- | HOTO MepeyHs Haj0 ObLIO BHIOpATh BCE
MHUH OKHCIIUTENIbHO-BOCCTAHOBUTEIIbHBIE
peaKIuu
18. | CkopocThb peakuuu, ee 3aBUCUMOCTh OT W3 npeanoxeHHoro nepevHs Hajio Obuio
pa3nIuuHbIX PaKTOPOB BBIOpaTh Bce (DaKTOPbI, KOTOPHIC BIIHSI-
10T Ha CKOPOCTb F€TEPOr€HHON peaKLyH,
Ha [IPUMEPE PEAKLIUU MEXKITy PACTBOPOM
cynbdara meau(ll) u xene3om
19. | Peakuuu OKMCIUTENHEHO-BOCCTAHOBU- TpeboBanock yCTaHOBUTH COOTBETCT-
TEIIbHBIC BHE MEXKJly CXEMOM pEaKLUU U CBOM-
CTBOM KPEMHHsI, KOTOPOE ATOT 3JIe-
MEHT NPOSBJSET B JAHHOW peaKkLMU
20. | DnekTpoau3 pacIiuiaBoB U pacTBOPOB (co- | TpeGoBanoch yCTaHOBUTH COOTBETCT-
Jeil, menoyei, KUCIoT) BUE MeXxay (HOpMYJION COJIM U IPOAYK-
TaMU 3JIEKTPOJIN3a BOAHOTO pacTBOpa
Ha MHEPTHBIX IEKTPOoJIax
21. | I'moponns comen. OnpeneneHne xapakTepa cpeibl BOJHbBIX
Cpena BOogHBIX pacTBOPOB: Kucias, Heil- | pactBopoB BemiecTB (KHCOs; CsNO;;
TpaJibHAasl, IIEJT0YHas AlICl3; H,SO,) u pamxupoBaHie pacTBO-
POB B IOpPsIJIKE Bo3pacTanus 3HaueHus: pH
22. | Obparumeble U HeoOpaTUMbIe XuMHUeckue | TpeboBanoch yCTaHOBUTh COOTBETCTBUE
peakunyu. XMMHUYECKOE PABHOBECHE. MEXIy YpaBHEHUEM 00paTUMOMN peak-
CMmernienrue paBHOBECHS MO JCHCTBHEM | MW U HANIPABICHHUEM CMEIECHHS XUMH-
pa3IuYHbIX PaKTOPOB YECKOIro paBHOBECHS IIPHU BO3ACHUCTBUU
Kakoro-moo (aktopa (B OTKPHITOM Ba-
puante K UM — n3meHnenus naBieHus,
TeMIIEpaTypbl, 100aBIICHUE TBEPOTO
BEIIECTBA JIEKTPOJINTA)
23. | Obparumble 1 HeoOpaTUMble XuMH4yeckue | B oOparumoit peakuuu
peakuuy. PacueTst KonmdecTBa BEWECT- | N,H,(r.) + Ha(r.) © 2NH;(T.)
Ba, MacChI BEIIECTBA WK 00beMa ra3oB JaHa UCXOaHast KoHeHTparus NoHy
10 M3BECTHOMY KOJIMICCTBY BCIICCTBA, Y PaBHOBECHBIE KOHIIEHTPALIMU BOJIOPOAA
Macce Wix 00beMy OJHOTO U3 y4acT- 1 ammHaka. TpeboBajIoCh yCTAaHOBHUTH
BYIONIMX B PCaKIIHK BCIICCTB HCXOJHYI0 KOHILICHTPALIHAIO BOAOPOJa U
PABHOBECHYIO KOHLIEHTPALMIO THIpa3uHa
24. | KauecTBeHHbIE peakluu Ha Heopranude- | TpeboBajaock yCTaHOBUTH COOTBETCT-
CKHE BEILECTBA U MOHBI. KauecTBEHHbIE | BUE MEXAY BELIECTBAMU U MPU3HAKOM
peakluy OpraHuYEeCKUX COEAMHEHUM MPOTEKAIOMICH MEXKTy HUIMHU PEaKIINH.
B 3apaHuy ncnosp30Banuch peakuu
C YYaCTHEM OPraHUYECKUX BEIIECTB
25. | IlpaBuna pabotsl B 1aboparopuu. JIabopa- | TpeboBasioch yCTaHOBUTH COOTBETCT-

TOpHast ocyia 1 obopynoBanue. [IpaBuna

BHE MEXIY MOJIMMEPOM
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0€30MacHOCTH pH paboTe C SAKUMH, TOPIO-
YUMH U TOKCUYHBIMU BEILIECTBAMU, CPEJICT-
BamMH ObITOBOM XMMUKM. HayuHble MeTObI
UCCIIEIOBAaHHS XUMHYECKHX BEILIECTB U Tpe-
BpalleHui. MeTopl pa3aesieHus: cMecen

1 OYUCTKU BemecTB. [lonsTue o meramryp-
THH: OOIIHE CTIOCOOBI MOTyYeHHS METAJIOB.
OO1ure HayYHbIE IPUHIUITBI XUMHYECKOTO
MIPOM3BOACTBA (HA IPUMEPE NPOMBIIILIEH-
HOTO TIOJTYYEHUSI AMMHUAKa, CEPHOU KUCIIO-
Thl, METaHOa). XUMUYECKOE 3arpsi3HEHNE
OKPYKArOILIEHN CPENIbI U €r0 MOCIEACTBYSL.
[IpupogHBIE HCTOYHKKM YTIIEBOIOPO/IOB,
uXx nepepadoTka. BeicokomonekynsipHbie
coerHeHus. Peakiy noauMepusalum

u nojukoHaeHcauuu. [lommmvepst. [lnact-
MAacchl, BOJIOKHA, KAyYyKH

(_CH,-CH=CH-CH,),;
(_CH,~C(CH;)=CH-CH,-),
(—CH,~CH(CH;)-),

¥ BEIIIECTBOM, KOTOPOE SBIISIETCS MO-
HOMEPOM /LISl €T0 HOTyUYCHUS

26. | Pacdersl C MCIIOIB30BAHUEM IIOHITHM TpeboBanock paccuuTarh Maccy pac-
«pacTBOPUMOCTBY», «MaccoBasi A0S Be- TBOpA ONPEEIEHHON KOHLIEHTpAIUH,
1IECTBa B pacTBOPE» KOTOPBII HAJI0 100aBUTh K PACTBOPY

TaKOro K€ BEUIECTBA JUIs TIOJIyYEHUS
pacTBOpa 3aJJaHHOM KOHILIEHTPAllUH

27. | Pacuetsl TeroBoro ¢ ¢ekra (1o repmo- | [lo TepMoXuMHUECKOMY YpaBHEHUIO
XUMHUYECKUM YPaBHEHUSIM ) HE00X0UMO OBIJIO pacCUNUTATh MACCY

BELIECTBA 10 U3BECTHOMY KOJIMYECTBY
TEIUIOThI, KOTOPAsl BBIAEINUIIACH B Pe-
3yJbTaTe peakluuu

28. | Pacuersl Macchl BelecTBa Uik 00beMa TpeboBanock MPOU3BECTU pacyeT JA0IH
ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIlE- | BBIXOJA BELIECTBA 10 U3BECTHON Macce
CTBa, Macce Ui 00bEMY OJHOTO U3 y4ya- | UCXOJHOrO BEIIECTBA U Macce KOHEU-
CTBYIOILIUX B PEAKIIMU BELIECTB. HOTO ITPOJIyKTa
Pacuetbl MaccoBoit niM 0OBEMHOM 10T
BBIXOJIa IPOJYKTa PEaKLMK OT TEOpETUYE-

CKHM BO3MOXKHOT0. PacueTsl MaccoBoii Jonu
(Macchl) XUMHYECKOTO COEIMHEHHSI B CMECH
Yacrtp 2

29. | OkucnauTesb 1 BOCCTAHOBUTEIb. W3 pesioskeHHOTo MepeyHsi He00X0Iu-
Peakuun okucIuTENbHO-BOCCTAHOBH- MO ObLJIO BBIOpATh BEILIECTBA, OKUCIIU-
TEJIbHbIE TEJIbHO-BOCCTAHOBUTEIIbHAS PEAKLIMS

MEXKIY KOTOPbIMU MPOTEKAET ¢ 00pa3o-
BaHMEM Ocajika Oyporo IIBeTa 1 JIBYX CO-
JIEN OZTHOM U TOM K€ KUCIIOThI

30. | DnexkTponuTHUYECcKas nucconuanus snek- | M3 npennoxxeHHoro nepeyHs Haao Obl-

TPOJIMTOB B BOJHBIX pacTBopax. CHUIIbHbIC
U CJIa0bIe JICKTPOIUTHL. Peakiuy HoHHO-
ro ooMena

710 BEIOpATh J1Ba BEIIECTBA, MEXKIY KO-
TOPBIMH MTPOTEKAET PEAKIUS HOHHOTO

oOMeHa, IPOTEKAOIIAas C BBINAJICHHEM
Oesoro ocaaka
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31.

PeaKI_II/II/I, IIOATBCPKAAOIIHNEC B3aUMO-
CBA3b PA3JIMYHBIX KJIIACCOB HCOPTaHUYC-
CKHUX BCUICCTB

Jl1s1 BBITIOJTHEHUS 3a/1aHus TpeOOBa-
JIMCH 3HAHHUSI XUMHUYECKHUX CBOMCTB CO-
eIUHECHHUH Kejie3a.

Vyactauku EI'D 10/pKHBI ObLUTA HAITH-
caTh ypaBHEHUS] HEOOPATUMOTO THIIPOITHU-
32, pa3I0KEHUST HEPACTBOPUMOTO THIIPO-
KCHJIa U BOCCTAHOBJICHUE TIOJTYYEHHOTO
OKCHJIa, a TAKKE PEaKIIMI0 HOHHOTO 00-
MEHA C BBINAJCHUEM OCajIKa

32.

Peakuuu, moaTBep kIarone B3anmo-
CBSI3b OPraHUYECKUX COCIMHECHUN

J1J1s BBITIOJTHEHUS 3aJaHKsI HAZ0 ObLIO
BOCIIOJIb30BAThCSI 3HAHUEM PEaKIINN:
— THZIPOJTU3a CIOKHOTO 3(upa B IIe-
JIOYHOM Ccpejie, Ha MPUMEpPEe U30MPo-
MUI0€eH30aTa;

— BHYTPHUMOJICKYJISIPHOH Jlerupara-
IIUM BTOPUYHOTO CITUPTA;

— OKHCJICHHSI aJIKCHOB, Ha MIPUMEPE
MPOTICHA,

— MOJTyYCHUS COJTA KapOOHOBOW KHCIIOTHI;
— 3JICKTPOJIM3A MOJTyYEHHOU COJIU

33.

YcTaHOBICHUE MOJIEKYISIPHON U CTPYK-
TypHOU (hOPMYJIbI BELIECTBA

[lo mpomyKTam cropaHusi OpraHu4ecKo-
IO BEIIECTBA YCTAHOBUTH MPOCTEHIITYIO
dbopMyity, a 3aTeM MEPEUTH K UCTUHE
MoutekysipHoit. Ha ocHoBe nudopma-
1Y, TIPEUIOKEHHON B 3aj1a4e, cocTa-
BUTH CTPYKTYPHYIO (hOpMYITy U ypaBHe-
HUE peakuuu. B kadyecTBe BelecTna,
(dhopMyITy KOTOPOTO HAJ0 OBLJIO YCTAHO-
BUTD, ObLJTa COJIb IIEPBUYHOTO aMUHA,
oOpazoBaHHas aupaTHYECKUM aMHUHOM
1 KapOOHOBOM KHCIIOTOM

34.

PacueTsl ¢ ucnonb3o0BaHueM MOHSATUH
«MaccoBasi 10JIsl BEIIECTBA B PACTBOPE.
Pacuetsl maccel (00beMa, KOTMYECTBA

BCIJ_ICCTBa) IMPpOAYKTOB p€aKlru, €CJIN O1-

HO U3 BEIIECTB JIAaHO B N30BITKE (MMEeT
npumecH). PacueTsl Macchl (00beMa, KO-
JMYECTBA BELECTBA) NPOAYKTa PEAKIINH,
€CJIM OIHO U3 BEILLECTB JAHO B BUJIE pac-
TBOpA C ONPEIEICHHON MacCOBOM JOJIEH
pPacTBOPEHHOT 0 BelecTBa PacueTs! mac-
COBOM /10111 (MacChl) XUMHYECKOTO CO-
€AVHEHMSI WJIM DJIEMEHTA B CMECH

J171st BBITIOJIHEHUS pacdyeToB TpeOoBa-
JIOCh YMEHUE PACCUUTATH MACCOBYIO
JIOJIFO BEILECTBA B pACTBOPE, UCIIONb-
3ys IOHATHS «PACTBOPUMOCTBY, OIpe-
JIEeSATh KOJTMYECTBO BEILIECTBA B Ha-
CBIIIIECHHOM PacTBOpE, YMEHUE BBIYHC-
JATh MAcCy pacTBOpa MOCJIE PEaKIIU
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3a1aHui pabOTHI IpeACTaBIeHbI B Tabmuie 13.

3.2. AHayiu3 pe3yJibTaTOB BblnoJiHeHud 3aaannii KUM

3.2.1. Cmamucmuueckuii ananus évinoinenus 3aoanuiit KHM

O606HI€HHBIC PE3YJIbTAThl BBIIIOJIHCHUA YYACTHHUKAMHU 3K3adMCHaA KaXXI0I'0 M3

Tabnuya 13

HpOI_[CHT BBIINIOJIHCHUA 3adaHUA

B Cankr-IletepOypre, B %

CB$I3b, €€ Pa3HOBUIHOCTH
U MeXaHM3MbI 00pa3oBa-
HUs. XapaKTEPUCTUKH KO-
BaJICHTHOM CBSI3U (TIOJISIP-
HOCTb U DHEPTHS CBS3H).
Honnas cBs3p. Meram-
yeckas cBsi3b. Bogopon-
Hasi CBS3b.

Betecta MosekysipHO-
IO ¥ HEMOJIEKYJISIPHOTO

=
= 3)
= o)
= g B TPYIIIE
S s 2% Brpymme | - |BTpymme | Brpynme
g = | IIpoBepsieMbIE SIEMEHTBI % = HE Ha- ‘II/IBI_HyI/IX oJIy- oJIy-
o™ | comepKaHus / yMeHMS | o | cpex- |6pasmmx YUBIIUX | YUBIIAX
m T oo 8 OT MUHH-
Z Q@ ©| HUH | MHHH- ot 61 ot 81
a2 . |MaJIbHOTO
n 2. MaJIbHBIN 10 80 | mo 100
> 10 60
Oan OaytoB | OaymoB
OanoB
1 | CrpoeHue 3eKTPOHHBIX b 70,33 45,85 61,42 81,70 93,64
000JI0Y€K aTOMOB 3JIe-
MEHTOB TIEPBBIX YETBIPEX
MEepUOJIOB: S-, p- U d-
3JIEMEHTHI.
DOneKTpoHHAsI KOHPUTY-
pauust aroMa. OCHOBHOE
U BO30Yy>KJIEHHOE CO-
CTOSIHMSI AaTOMOB
2 | 3aKOHOMEPHOCTH U3MEHE- b 84,20 56,48 82,87 94,18 99,53
HUS XUMHYCCKUX CBOKMCTB
3JIEMEHTOB M X COCIUHE-
HUI T10 TIEPUOJIaM U TPYII-
nam
3 | DnekTpooTpUlaTenbHOCTh. | b 60,07 23,42 46,96 75,52 96,59
CrencHb OKHMCIICHHS U Ba-
JICHTHOCTh XUMHYCCKHUX
3JIEMEHTOB
4 | KoBaneHntHas xumpdeckast | b 63,46 29,07 52,67 79,03 93,80

* YpoBHU CIIO)XHOCTH 3a1anuii: b — 6a30BbIit; [1 — mOBEIIEHHEBIH; B — BEICOKHIA.
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cTpoeHus. Tun Kkpucrai-

JIMYECKOM pelieTKH. 3aBU-
CHUMOCTB CBOMCTB BEILIECTB
OT UX COCTaBa M CTPOCHUS

Knaccudukarus neop-
FaHUYECKUX BELIECTB.
Howmenknarypa neopra-
HUYECKHUX BEIIECTB (TpH-
BUAJIbHAS U MEX]TyHa-
poJiHast)

60,67

11,96

52,58

79,27

95,97

XapakTepHbIe XUMHUYe-
CKHE CBOMCTBA IIPOCTBIX
BEIIECTB-METAILIOB, He-
METAJJIOB. XapaKTepHbIE
XUMUYECKHAE CBOMCTBA
OKCHJIOB, OCHOBAHHIH,
aM(pOTEPHBIX TUAPOKCH-
JIOB, KACJIOT. XapakTep-
HbIE XUMUYECKHUE CBOMCT-
Ba COJICU: CPETHUX, KUC-
JIbIX, OCHOBHBIX; KOM-
TUIEKCHBIX (Ha puMepe
COEIMHEHH aJTFOMUHHUS U
LUHKA). DJIEKTPOJIUTHYE-
CKasi TMCCOLMALIUS DJIeK-
TPOJIUTOB B BOJIHBIX pac-
TBOpax. CUIIbHBIE U Clla-
ObIe PNEKTPOIUTHI. Peak-
IIMM MOHHOTO OOMEHa

70,17

28,82

61,33

89,82

98,53

XapakTepHble XUMHYe-
CKHE CBOWCTBA HEOpra-
HUYECKHUX BEILECTB

55,64

7,06

36,79

82,73

98,06

XapakTepHble XuMHuye-
CKHE CBOWCTBA HEOpra-
HUYECKHUX BEIIECTB

50,74

9,14

29,19

73,64

96,59

B3aumMocBs3b HEOpranu-
YECKUX BEILLIECTB

69,44

38,37

59,58

83,39

97,21

10

Knaccudukanus opranu-
yeckux BenlecTB. HoMeHk-
JaTypa OpraHMYECKUX Be-
ILIECTB

54,62

11,96

43,09

72,85

90,54

11

Teopwust cTpoeHust opranu-
YECKHUX COCTMHEHUI: T0-
MOJIOTHSL U U30MEPUS
(CTpyKTypHas U pOCTpaH-
cTBeHHas). B3aumnoe
BJIMSIHAE aTOMOB B MOJIE-
Kysax. TUIbl CBA3EH B MO-

59,47

16,11

46,22

81,33

94,26
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JIeKyJ1aX OpraHuueCKIX
BerecTB. [ uopuusanus
aTOMHBIX OpOHTaNe yriie-
pona. Panukan. @yHKImo-
HaJIbHas TPyTIIa

12

XapakTepHble XUMUYECKHE
CBOWCTBA yTJIEBOAOPO/IOB:
QJIKaHOB, LIUKJIOAJIKAHOB,
AJTKCHOB, TEHOB, AJIKH-
HOB, aPOMAaTHUYECKUX yTIIe-
BOJIOpOJI0B (OeH30M1a U TO-
MOJIOTOB O€H30J1a, CTHPO-
na). OCHOBHEBIE CIIOCOOBI
HOJTy4EHHS YTIIEBOAOPO-
JI0B (B J1a00paTopun).
XapakTepHbIE XUMUYE-
CKHME CBOMCTBA MPEIEIb-
HBIX OJIHOATOMHBIX U MHO-
TOAaTOMHBIX CITUPTOB, (e-
HOJ1a. XapaKTepHbIE XH-
MHUYECKHE CBOMCTBA AJlb-
JETUIIOB, MPEIETbHBIX
KapOOHOBBIX KHUCIIOT,
CIIOXHBIX A3PUpoB. OCHOB-
HBIE CIIOCOOBI MOy YCHUS
KUCJIOPOJICO/IEPIKAILIX
OpraHUYECKUX COEMHE-
HUH (B J1a00paTopyn)

33,00

3,65

11,05

45,33

81,55

13

XapakTepHbIe XUMHUYe-
CKHE CBOMCTBA a30TCO-
JIepKaIlIX OPraHUIECKUX
COCJIMHCHHM: aMHHOB U
aMUHOKHCJIIOT. Baxknen-
1K€ CIIOCOOBI MOy YEHUS
aMHHOB M aMUHOKHCIIOT.
bronornyecku BaxkHbIC
BEILIECTBA: )KUPBbI, yTJe-
BOJIbI (MOHOCAXapH/IbI,
JIcaxapuibl, Mojaucaxa-
pujibl), OEIKu

60,10

22,43

44,48

79,03

97,36

14

XapakTepHbIe XUMUYECKHE
CBOICTBA yTJI€BOJOPO/IOB:
QJIKaHOB, [TUKJIOAJIKAHOB,
AITKCHOB, TEHOB, AJIKH-
HOB, aPOMAaTHUYECKUX yTIIe-
BOJIOPOIOB (OeH30:1a U TO-
MOJIOTOB OE€H30J1a, CTUPO-
n1a). OCHOBHBIE CIOCOOBI

47,96

3,90

26,10

73,39

93,33
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MOJTyYEHHUS YTIIEBOJIOPO-
1oB. VloHHbI# (TpaBuiio
B. B. MapkoBHHKOBa) 1
paivKaIbHBIE MEXaHU3MBI
peaKuuil B OpraHuuecKomn
XUMHH

15

XapaKTepHbIE XUMHUYE-
CKHE CBOMCTBA NPE/EIIb-
HBIX O/THOATOMHBIX U
MHOTOAQTOMHBIX CITUPTOB,
deHomna, anbIeruaoB, Kap-
OOHOBBIX KHCIIOT, CITOXK-
HbIX 3QupoB. Baxueiime
CHOCOOBI TIOTYYECHHUS KH-
CJIOPOJICOJIEPAKAILIX Op-
TAaHUYECKUX COSIMHECHUN

47,15

4,40

21,69

72,55

97,44

16

B3auMocBs3b yriieBo10-
POIOB, KUCIOPOACOAED-
JKalUX U a30TCOAEpKa-
IIUX OPTaHUYECKHUX CO-
€IMHEHUU

63,68

14,12

49,63

90,06

99,84

17

Knaccuduxarus xumu-
YECKUX PEaKIUi B HEOP-
FaHUYECKOW U OpraHuye-
CKOM XUMHUH

52,06

8,47

36,28

72,48

93,18

18

CKopocTh peakiuu, ee
3aBHCHMOCTbH OT pa3jind-
HBIX (haKTOPOB

47,28

14,12

36,00

57,33

84,34

19

Peaxiinu oxuciuTebHO-
BOCCTAHOBHTEJIbHBIE

73,15

19,27

71,09

94,91

99,07

20

DJEeKTPOoJIN3 PacIliaBoB
U PacTBOPOB (CoJIel,
IEeJIOYEH, KHCIIOT)

71,34

15,95

69,61

92,73

98,60

21

I'maposnus conen.
Cpena BOJHBIX pacTBO-
pPOB: KUCasi, HEUTPAJIb-
Hasi, HIeJI0uHas

68,08

13,46

63,44

90,67

97,98

22

OO6parumble U HEOOpaTu-
MBIC XUMUYCCKUE PeaK-
. XUMUYECKOE PAaBHO-
Becue. CMelleHne paBHo-
BecHs O]l ICHCTBUEM
pa3IMyYHBIX (haKTOPOB

56,51

16,94

45,76

71,03

92,95

23

O6parumble U HEOOpaTH-
MbIE XUMUYECKUE PEaK-
. Pacuersl komyecTBa
BEIIIECTBA, MACCHI BEIIIECT-

77,36

27,08

77,85

96,24

99,30
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Ba WM 00bEMa Ia30B 110
W3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce MM 00b-
€My OJIHOTO M3 y4acT-
BYIOIIMX B PEAKIIMHU Be-
IIECTB

24

KauecTBeHHBIE peakiuu
Ha HEOPraHU4YECKUe Be-
niecTa u MoHbl. Kauecr-
BEHHBIC PEAKI[MU Opra-
HUYECKUX COCMHEHUI

53,99

5,07

34,07

82,48

96,74

25

[paBuna pabotsl B 1a60-
patopuu. JlaboparopHas
rocyia 1 000pyJI0BaHHE.
Hayunsle meToe! uccie-
JTIOBAHUST XUMHUYECKUX BE-
IIECTB Y MPEBPAIICHU.
Meronp! pa3aeseHus cMe-
Cell ¥ OYHCTKH BEIIECTB.
[TonsiTHIE O METAILTYPIUH.
OO61re HayYHbIe PUHITA-
bl XUMHUYECKOT'O MTPOU3-
BOJICTBA. XMMHYECKOE 3a-
TPS3HEHHUE OKPY KAIOIICH
CpeZbl U €r0 MOCIEICTBUSL.
[IpupoaHbIE HCTOYHUKHN
YIJIEBOJIOPOAOB, UX IIEpe-
pabotka. Beicokomorneky-
JSIpHBIE coenrHeHus. Pe-
aKIUH MTOJIMMEPHU3AIUH U
nosiKoHAeHcaumu. [Tomum-
Mepel. [Tnactmaccsl, Bo-
JIOKHA, Kay4yKH

52,15

14,95

37,57

71,15

87,13

26

PacueTn! ¢ ncnons30BaHu-
€M TIOHSTUH «PacTBOPHU-
MOCTbY, «MaccoBasi JOJs
BEIIECTBA B PACTBOPE»

58,99

9,97

46,96

80,85

97,05

27

PacyeTsl 00bEMHBIX OT-
HOLLCHWH Ta30B IIPU XH-
MHUYECKUX peakuusix. Pac-
YeThl 110 TEPMOXUMUYE-
CKUM YpPaBHEHMSM

68,75

9,63

65,47

91,88

99,84

28

PacueTns! MaccEl BemiecT-
Ba WJIM 00bEMa ra3oB MO
HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce MIIH
00beMy OJTHOTO M3 yya-

39,61

12,71

62,06

93,18
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CTBYIOIIUX B PEAKLIMH
BCIIIECTB.

PacueTsl MaccoBol WM
00BEMHOI TOJIM BBIXO/a
MIPOAYKTa PEaKIUK OT TEO-
PETHYECKH BO3MOKHOTO.
PacueTsl MaccoBol 1071
(Macchl) XUMUYECKOTO CO-
€JIMHEHUS B CMECH

29

OxucnauTelb 1 BOCCTa-
HOBUTEIIb.

Peakuuun okucianTeIbHO-
BOCCTAaHOBHUTECIILHEIC

28,01

0,83

12,62

38,48

65,89

30

DNEeKTpoIUTHYECKas
JTUCCOIUALIUS DTIEKTPO-
JIUTOB B BOJHBIX PacTBO-
pax. CuibHBIC U clla0ble
3JIEKTPOJIUTHI. Peakimum
HOHHOTO 0OMeHa

47,18

2,16

31,17

66,97

90,85

31

Peakuuu, noareepsxaaro-
1€ B3aUMOCBSI3b pas-
JIMYHBIX KJIACCOB HEOPra-
HUYECKUX BEIICCTB

45,88

1,45

22,44

71,88

93,57

32

Peakuuu, noareepkaaro-
1IME B3aUMOCBSI3b Opra-
HUYECKUX COSIUHEHUI

40,43

0,60

14,20

61,45

94,88

33

Y CcTaHOBJICEHUE MOJIEKY -
JIIPHOU U CTPYKTYPHOMU
¢dbopMyIbI BeliecTBa

23,81

0,11

4,79

27,15

73,70

34

PacuetsI ¢ ucnosib3oBaHu-
€M MOHATUH «MaccoBast J0-
JIsl BEILIECTBA B PACTBOPEM.
Pacuersr Macchl (00beMa,
KOJIMUECTBA BEIIECTBA)
MIPOIYKTOB PEAKIINH, €CITU
OJIHO U3 BEILIECTB JIaHO B
U30BITKE (MMEET MPUMECH).
Pacdersr macchl (00BbeMa,
KOJIMYECTBA BEIIECTBA)
MIPOYKTA PEAKIIUH, €CIIN
OJTHO M3 BEILIECTB JIAaHO B
BHUJIC PacTBOpa C Ompee-
JICHHOM MacCOBOM J10JIei
PacTBOPEHHOI'O BEIIECTBA
Pacuersl MaccoBoil 1o
(Macchl) XUMUYECKOTO CO-
€IMHEHMSI W DJIEMEHTA

B CMECH

16,74

0,12

2,00

13,45

61,24
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Ecnu mpenctaBuTh JOTI0 YCTEIIHO BBIMOJHEHHBIX 3alaHui TpadudecKu, TO
MOJTy4yuM Juarpammy (puc. 1).

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W N VW

111
(13
|15
117
119
(21
23
|25
|27
29
131
533

Puc. 1. Yenewnocmo evinonnenus 3aoanuii wacmu 1 KUM EI'D no xumuu ¢ 2023 2.

3.2.2. Coodeprcamenvuwlii anaauz evinoanenusn 3a0anuit KUM

[Ipoananusupyem 3ananus mepsoit yactu KM, koropeie B EI'D 2023 roga
BBI3BAJIM HAaWOOJIBIINE 3aTPyAHEHUS.

1. bygem cunTtaTh TakuMHU 3a/1aHus 0a30BOTO YPOBHS, HA KOTOPBIE OBLIO JAHO
MeHee 50 % npaBuIIbHBIX OTBETOB. Takux 3aaHUil B 3TOM Trojay OKa3ajoch [Ba:
Ne 28 (39,61 %) u3 conepxkarenbHoro 6yoka «Pacuersl mo xumuyeckum Gopmysiam u
ypaBHEHUsIM peakuuii» u Ne 18: mpoBepsieMblil IEMEHT COJIEpKaHUS — CKOPOCTh
peaKkiuy, ee 3aBUCUMOCTh OT pa3iau4HbIX (pakTopoB (47,28 %) U3 coaepx aTeaIbHOTO
omoka «TeopeTndyeckre OCHOBBI XUMUU. XUMUYECKUE PEAKIIAN.

2. B 2023 roay Bce 3aJaHus MOBBIIMIEHHOTO U BBICOKOTO YPOBHS BBIMOJHEHBI
C pe3ysnbTaToMm BhIe 15 %.

Cpenu 3a1aHuil TOBBIIIEHHOT'O YPOBHS CJI0KHOCTH MEHbBIIHI MPOIEHT BBIMOJI-
HeHus: umeroT 3ananus Ne 12, 14 u 15 (ot 33 mo 47,8 %), mpoBepsitole 3HaHUS
CTPOCHUS U XUMUYECKUX CBOMCTB OPraHUYECKUX BEILIECTB.

N3 3amaHuii BBICOKOTO YPOBHS CJIOKHOCTH MEHBIIMKA TMPOIEHT BBIMOJHEHUS
TPaJAUIIMOHHO IPUXOAUTCS Ha pacueTHbIe 3amaun: Ne 33 u 34 (23,81 % u 16,74 %).

PesynbraTuBHOCTH BhINOAHEHUS 3agaHuid Ne 12, 18, 22 u 28 Tak ke, Kak U 3a-
JTAHUM BBICOKOTO ypoBHS ciioxHocTu (Ne 29, 30, 31, 32, 33 u 34), HeBbICOKa BO BCeX
rpymnmnax y4acTHUKOB 3K3aMEHa.

B rpynne o0yuaromuxcsi ¢ HeIOCTaTOYHOM MOATOTOBKON HEBBICOK TAKXKE MPO-
LEHT BBINIOJHEHHUS 3aJIaHHI:

— Ne 7 u 8 (npoBepsieMble 3JIEMEHTHI COJIEPKAHUS: XapaAKTEPHbIE XUMUUYECKUE
CBOICTBA HEOPTraHUYECKUX BEIIECTB);

— Ne 14 u 15 (mpoBepsieMble AJIEMEHTHI COACPKAHUS: XUMUUYECKUE CBOMCTBA
OpraHUYECKUX BEIIECTB);
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— Ne 24 (mpoBepsieMbI€ JIEMEHTBI COAEPKAHHS: KAUECTBEHHbIE PEaK[M1 Ha HEOP-
raHWYECKHE BEIIECTBA U MOHbI, KAUECTBEHHbIE PEAKIIMA OPIraHUYECKUX COSTUHEHUI ).

K He1oCcTaTOYHO YCBOCHHBIM 3JIEMEHTAM COJAECPKAHUS U OCBOEHHBIM YMEHUSM,
HABbIKAM MOKHO OTHECTH:

1. XapakTepHble XMMUYECKUE CBOMCTBA HEOPTaHUYECKUX BELIECTB.

2. XapakTepHble XUMUYECKHE CBOMCTBA YIVIEBOJOPOAOB: AJKAHOB, IUKIIOAJIKAHOB,
aJIKEHOB, JMEHOB, AJIKMHOB, aPOMATUYECKUX YTJIEBOAOPOIOB (OEH301a U TOMOJIOTOB OEH-
301a, ctuposia). OCHOBHBIE CIIOCOOBI MOTyUEHHS YTIIEBOAOPOIOB (B 1aboparopun). Xa-
paKTEepHbIE XUMHYECKHE CBOMCTBA MPENEIbHBIX OJHOATOMHBIX U MHOIOATOMHBIX CIIUp-
TOB, (peHOJIa. XapaKTepHbIE XUMHUYECKHUE CBOICTBA aJIbJETHJIOB, IPEIEIbHBIX KapOOHO-
BBIX KHUCIIOT, CJIOKHBIX 3QupoB. OCHOBHBIE CLIOCOOBI OTYyUYEHHUST KUCIOPOACOICPIKAIIINX
OpraHu4eckux coenuHeHui (B maboparopun). Monnsii (mpaswio B. B. MapkoBHMKOBA)
U paJIMKaIbHbIE MEXaHU3Mbl PEAKLIMI B OPraHUYECKON XUMUH.

3. CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (PAaKTOPOB.

4. KauecTBEHHbIE PeaKly Ha HEOPIraHUYECKUE BEIECTBAa U MOHBI. KauecTBeH-
HbI€ pEaKIIMU OPraHMYECKUX COECTUHEHUMN.

5. [IpaBuna paboTsl B naboparopuu. JlabopaTopHas mocyna u o0opy1oBaHuUE.
[IpaBuiia 6e30nmacHOCTU NpU PabOTE C €IKUMH, TOPIOYMMU U TOKCUYHBIMU BEIIECT-
BaMHM, CpPeJCTBaMHU OBITOBOM XUMHUU. XUMHUYECKass TEXHOJOTHUA, OJUMEPhI, XUMUYe-
CKOE€ 3arpsA3HEHHE OKPYIKAIOLIEH CPEABI U €T0 MOCIIECICTBUS.

6. Pacuetbl Macchl BeliecTBa Wik 00beMa ra30B M0 U3BECTHOMY KOJIMYECTBY Be-
IIECTBa, Macce WM O00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEaKUUH BellecTB. Pacuersl
MacCcOBOM WM 0OBEMHOM JI0JIM BBIXOJA MPOIYKTA PEAKLIMHA OT TEOPETUUECKH BO3MOXK-
Horo. PacueTsl MaccoBoii 1011 (MacChl) XUMUYECKOTO COEIMHEHUS] B CMECH.

Haunbonee ycnemHo, 1 He TOJIBKO XOPOLIO MOATOTOBJIEHHBIE YYaCTHUKHU 3K3a-
MEHa, HO ¥ JOCTAaTOYHAsl J10Js SK3aMEHYEMbIX, HE MTPEO0JI0JIEBIINX MUHUMAJIbHBIN TO-
por, cripaBWIKCh € 3aganusiMu Ne 1,2 u 9.

VYyamuecs, HaOpaBuIMe MUHUMAIbHBIA 0ail, HauboJee yCIeuHO CIPaBUIUCh
C 3aJIaHUSMH, TPEOYIOLUUMHU OIMPEACIATh MPOAYKTHI diekTposu3a (Ne 20) u ruaponu-
3a (Ne22), ¢ 3amaHMeM Ha OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakiuu (Ne 19)
Y TIPOBEJIM PAcyeThl IO TEPMOXUMHUYECKUM ypaBHEeHUSIM (Ne 27).

Pe3ynbTaTUBHOCTH BBIMOJHEHUSI 3aaHUN BTOPOIl YACTH MpEJICTaBIcHA B Ta0-
e 14.

Tabnuya 14
Haun6oabmuii 1 HAMMEHbIIMA MPOLEHT BbINOJHEHHUS 3aIaHUI YacTu 2
3aJaHne C MAaKCUMAJIbHBIM | 3aJlaHi€ C MUHUMAJIbHBIM
IIPOLICHTOM BBINOJHEHHUS | IPOLIEHTOM BBITTOJIHEHUS
I'pynma y4yacTHUKOB dK3aMeHa
HOMEp IPOLIEHT HOMEp IPOLIEHT
3a/laHusl | BBIMOJHEHUS | 3aJaHMsl | BBIIIOJIHEHHUS
He nabpaBuinx MUHHUMAaJIbHBIN 30 2,16 % 33 0,11 %
Oamn 34 0,12 %
[Tony4nBIIMX OT MUHUMAJIBHOTO 30 31,17 % 34 2,00 %
10 60 6amioB
[ToyunBmmx ot 61 mo 80 GamtoB 31 71,88 % 34 13,45 %
[ToyunBmmx ot 81 mo 100 Gayos 32 94,88 % 34 61,24 %

28



Crnegyer OTMETUTh, BBIIYCKHUKH, HaOpaBIIMe MUHUMAJIbHBIMN 0an, B 0OJb-
HIMHCTBE CBOEM OEpyTCs 3a BHITIOJIHEHHE 3aJaHUIl BTOPOH YacCTH.

Bo BTOpYyI0 4acTh 5K3aMEHAIMOHHON pabOThl BKIIIOUEHBI 3aJaHHSI BHICOKOTO
YPOBHSI CIIO’)KHOCTH, Ha KOTOpbIE TpeOyeTcs AaTh MOJHBIA pa3BepHYTHIA OTBET. [1o
CTaTUCTUYECKUM PE3YJIbTATaM MX BBIIIOJHEHUS 3TH 331aHUS UMEIOT CAMYIO BBICOKYIHO
mudpepeHIUpyONy0 CIOCOOHOCTD, T.€. MOTYYUTh MAKCUMAJIbHBINA OalT 32 BBITION-
HEHUE 3aJIaHU MOTYT TOJBKO HamOoJiee MOATOTOBIICHHBIE YK3aMEHYyEeMbIC. DTH BbI-
MyCKHUKN YBEPEHHO BJIAJICIOT CICAYIONIMMHU YMEHHSIMU: TMPABUIHLHO BBHIOMPATH Be-
IIECTBA, CIIOCOOHBIC OBITh YYACTHHUKAMU OKHCIUTEIHLHO-BOCCTAHOBHUTEIHHBIX pEaK-
N WK peakiuii HOHHOTO 00OMEHa; MOHUMATh CYUIHOCTh PEAKIIUi HOHHOTO OOMeHa
U OKHCJIUTEIbHO-BOCCTAHOBUTENIHLHBIX PEAaKIIMil; MPEACTaBIsATh TEKCTOBYIO HH(MOP-
MAIMI0 O XUMUYECKUX PEAKLMAX B BUJE COOTBETCTBYIOIINX XUMUUYECKUX YPABHEHU,
a TaK)KE COCTABJATH YPAaBHEHMS pPEaKLUM, WUIOCTPUPYIOLIMX CXEMY IPEBpALLCHUN
OpraHUYECKUX BEUIECTB. DTO MOATBEPKIAIOT CIEAYIOLIUE PE3YyJbTaThbl, MPEICTAB-
JeHHbIe B TabmuIe 15.

Tabnuya 15
YcnemHocTh BoINOJHEeHUd 3aganuii Ne 29-32 B 2023 r.
[Tpo1ieHT BBIOJIHEHUS 3alaHui, %o
Howmep yCpEeAHEHHOE ope /T TPYIION «CIa0BIX) TPYIION «CUIBHBIX)»
3HaYeHHE oT 61 ot 81
3aaHusA IO OTKPBITOMY | MeHee 36 | ot 36 10
pe3ybTaTHUB- 1o 80 1o 100
BapUaHTYy 6ammoB | 60 GamioB
HOCTH 0aJuI0B Oayu10B
29 28,01 7,89 0 0,57 5,62 23,38
30 47,18 56,38 0 37,93 71,35 92,86
31 45,88 47,32 0,56 21,55 60,39 88,64
32 40,43 42,48 0 2,99 55,96 96,36

BuaHo, 4To sK3aMeHyeMbIe CO C1a00il MOArOTOBKOM, BBITIONHSS OTKPBITHINA Ba-

PHAHT, IPAKTUYECKNA HE MPUCTYIIWIN K BBINOJHEHUIO 3aaHui. Ecnu cpaBHUTH JaH-
HbI€ 3TOr0 BapuaHTa U yCPEeIHEHHbIE 3HaUeHUs (pUC. 2), MOKHO YBUIETh, YTO B APY-
IMX BAapUaHTax y4Yalluecs dTOM IPYIIbl NPUCTYNWIA K BBIIIOJIHEHHUIO U CMOIJIH IIO-

JIYUYUTDH 1-2 Ganna 3a BBIIIOJTHCHHUE OTACJIBbHBIX 3JICMCHTOB SaﬂaHHﬁ.

BrInosiHeHHe 3aJaHui TPYIIOH YIaCTHHKOB dK3aMeHa,

3,00%

2,00%
1,00%

0,00%

HE IMPEOJOJIEBIIHX ITOPOT

3anaHue 29

=f‘|:](‘;’u!€‘€‘ 3Ha4YeHW No BCeM BapHUaHTam

Puc. 2. Pe3ynbmamusrnocms 6vblnoiHeHus 3a0aHuti

3apaHume 30

3anaHume 31

3agaHue 32

s 3HaYeHHE OT KPbITOINO BapHUaHTa
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Tak, B 301-m Bapuante 1,56 % y4acTHHKOB dK3aMEHa 3a KaXJ0€ 3aJaHhe
Ne 29, 31 u 32 nomyunnu no 1 6amny u 3,13 % — mo 2 6amna 3a 32-e 3aanue.

Hwuskuit npouent BeimosnHeHus B 301-m Bapuante nmeet 3aganue Ne 29.

VYcnosue 3aganus Ne 29. 13 npenioxkeHHOro nepeyns: 0poMoBo1opo, hocduH,
ruzpodocdar kamus, Opomus 6apus, kapoonat meau(Il), mepmanranat kaiaus BeIOEpUTe
BELIECTBA, OKUCIUTEIHbHO-BOCCTAHOBUTENBHAS PEAKIMSI MEKIY KOTOPBIMU IPOTEKAET
¢ 00pa3oBaHUEM Ocajika Oyporo 1BETa U ABYX COJICH OJHOM U TOM K€ KUCIOTHI.

3ajaHue B ATOM BapuaHTe ObLIO JOCTATOYHO CIOXHBIM JJISl PELICHUS U COCTaB-
JICHO TaKUM 00pa30M, YTO HAJMYKE AbTEPHATUBHBIX PEUICHUN MPAKTHUECKU UCKITIOYa-
J0Ch. BONBIIMHCTBO yYaCTHUKOB 3K3aME€Ha M3 pa3HbIX IPyMIl HNOATOTOBKH HE CMOIVIU
J0TafaThCsl, 4TO 00pa3yroTcs aBe coimu PochOpPHOIl KUCIOTHI, cpenHssa U Kucnas. Ecmu
y4alrecs BbIMOIHSAIN 3a/1aHUE, TO MTPAKTUYECKHU MPABUIIBHO ONPEAEIISIN OKUCIIUTENb U
BOCCTAHOBHTENb. BOJIBIIMHCTBO YYaCTHUKOB 3K3aMEHA MPABUIIBHO COCTABIISIIM CXEMBI
AIIEKTPOHHOTO OaJlaHCca M Ha €r0 OCHOBE PACCTABIISLIN KO3((PUIIMEHTHI B ypaBHEHUH pe-
aKIUil, HO ATH PEAKLIUU HE COOTBETCTBOBAIIN YCIOBHUIO 3aJaHMSI.

Ecnu roBopUTh 0 TUIMYHBIX OMIHUOKAX U «OO0JIEBBIX TOUKAX» YYACTHHUKOB JK3a-
MEHa, TO MOXXHO OTMETHUTH CJeAyIolIee:

1. B xax10oM BapuaHTe ObUIH NMPEAJIOKEHBI HECKOJIBKO OKUCIUTENEH U BOCCTa-
HoBUTENeH. K coxaneHuto, y4aCTHUKM 3K3aMEHa HE UMEIOT CIPaBOYHOI0 Marepuaia
M0 3JIEKTPOJHBIM MOTEHLIMAIaM TOTO WJIM MHOTO TpoIlecca OKUCIECHUS U BOCCTaHOB-
JICHUs, 1a U HUCIOJIb30BAaHUE TAaKOro MaTepualia He Mpeanosiaraercs MKOJIbHBIMU
nporpammamu. [1o3ToMy UM 3a4acTyr0 TPYJIHO OLIEHUTh PEAIBHOCTH OCYILECTBICHHUS
TOT'0 MJIM MHOTO mpouecca. B cBoro odepenps n skcneptry EI'D mHOra HEmpocTo BbI-
CTaBUTH 0aJul 3a BBIIOJHEHUE 3TOrO 3aJlaHus, TaK KaK B pAJIEe Cly4aeB TPYIHO OIpe-
JEUTh TPaHb, HACKOJIBKO «HEpEaIbHBIM» MOXKET OBbITh MPEAJIOKEHHBIA dK3aMeHye-
MBIM IIpoLecc. A €ClIM YY4acTHUK 3K3aMEHa OINKCHIBAECT HEpEalbHBIN IMPOIECC, TO 3a
BBINIOJIHEHUE 3a/1aHusl cTaBUTCS 0, 1 HU CX€Ma AJIEKTPOHHOIO OalaHca, HU yKa3aHHe
OKHUCJIUTEJI U BOCCTAHOBUTENS HE OLIEHUBAIOTCA.

2. Yyamuecs onpeaenstoT NpOoayKThl peakiuu 0e3 y4eTa Cpe/ibl.

3amanmue Ne 30. B 3aaHiu OTKPBITOrO BapHaHTa U3 MEPEYHSI PEareHTOB K-
3aMEHyeMOMY HaJl0 OBIJIO BHIOpATh /IBa BEIIECTBA-3JIEKTPOJINTA, MEXKIY KOTOPBHIMU
BO3MOKHA peaklisi HOHHOTO 0OMeHa, MPOTEeKarouIas ¢ BelMaJeHueM OeI0oro ocajaka.
Y4acTHUKHM SK3aMeHa MPaBUJIbHO BHIOUPAIOT BEIECTBA-3JIEKTPOJIUTHI, B OOIBIINH-
cTBE paboT 6e3 omubOoK 3anrucanbl HOHHbIE ypaBHEHUS. HU3Kkuil pe3ynbTaT BbINOJI-
Henus 3aganuii B 2023 roay (47,18 %) u B 2022-Mm (44,91 %) cBA3aH ¢ UCTOJIH30Ba-
HUEM KHCIBIX COJIEH B KauyeCTBE D3JEKTPOJUTOB, CBOMCTBA KOTOPBIX H3y4arOTCS
TOJILKO B NMPOTpaMMaXx MOBBIIIEHHOTO YPOBHS.

TpyAHOCTh B BBINOJHEHUU 33JaHUS JJIsI YYACTHUKOB C HU3KOW IOJATOTOBKOM
3aKJIF0YAETCs] B HE3HAHUHU BHYTPEHHEH CYIHOCTH pEaKIMil HOHHOrOo oOMEHa H, ciie-
JIOBATEJIbHO, B HEYMEHUHU OIPEAEIUTh BO3MOXKHOCTh TAKOI'O MPOLECcCa MEXIY JaH-
HBIMH BEILIECTBAMM, a TAK)KE ONPECIUTh CUIbHBIE U CJIa0ble dJIEKTPOJIUTHI. DTH BbI-
IIyCKHUKH HE 3HAIOT U BHEIIHUE ITPU3HAKHU MPOLECCA.

3aganme Ne 31 ObuTO BeCchMa TpaJMIMOHHO: K pacTBopy xJyopuaa xene3a(lll)
npuOaBWIM pacTBOp KapOoHaTa HaTpusl. BeimaBmmii Oypslil 0cagok OT(QUIBTPOBAIH
U npokamwii. Haj morydeHHbIM TBEPIBIM BEIIECTBOM NP HAIPEBAHHUU MPOITYCTUIIH
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yrapssliii ra3. I'a3000pa3Hblil IPOAYKT peaKkMK IPOMYCTUIN YEPe3 PACTBOP CUIIMKa-
Ta HAaTpUs.

XOopouio NOATOTOBJIIEHHBIE yYallMecs Ha JTOCTATOYHOM YPOBHE CIPAaBHIIACH
¢ 3apanueM. CpelHMI MPOLEHT BBINOJHEHHUS B rpynne noiayyuBmux ot 60 mo 100
6amnoB — 74,51 %. TunuuHble OIMOKN: HEBHUMATEIBHOCTh NPU YTEHUM 3a/1aHUS,
HEBEPHOE COCTABJICHHUE YPABHEHUN OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,
HE BCEr/la YUUTHIBACTCA CpeAa MPHU ONPEICICHUH MPOAYKTOB, IPOIMYCK KO3 uIu-
€HTOB. BBINMOJHUTP 3a/JaHK€ MOJHOCTHIO M MOJIYYUTh MaKCUMaJlbHbIE OAJIJIbI CMOTJIN
TOJIBKO XOpOLIO IOATOTOBJICHHBIE y4aluecs. boJbIIMHCTBO BBIITYCKHUKOB CMOIIIU
MaKCHUMaJIbHO MOJIYYUTh TOJBKO 2 Oajia.

Pe3ynbTaTUBHOCTH OTBETOB HAa ATOT BOIIPOC B PAa3HBIX BAPUAHTAX, B 3aBUCHUMO-
CTU OT COAEPKAHUSA 3aJaHUsA, OTIUYAECTCSA, YTO 3aBUCHT OT COCIWHEHHUM, KOTOPBIE
paccMaTpUBAIOTCS B ITUX 3aJaHUX.

3apmanue Ne 32. OHO mpoBepsieT YCBOEHUE 3HAHUN B3aMMOCBS3U OpraHuye-
ckux BewnlecTB. Ero BwinmonHeHue tpedyer oT ydacTHUKOB EI'D menoro komiuiekca
3HAHUM MO OPraHWYECKOM XMMHUHU: TIIyOOKOTO MOHUMAaHUsl T€HETUYECKON B3aUMOCBSI-
31 OpraHUYECKHUX BEUIECTB, 3HAHUSI UX XMMHUECKUX CBOMCTB U CIIOCOOOB MOTYUYECHMUS,
YMEHHs YUYUTBIBATh YCJIOBUS IPOBEACHUS PEAKLUN, aHAIU3UPOBATh CTPOCHUE Opra-
HUYECKHX BellecTB. Pe3yIbTaTUBHOCTH BBINOJHEHUSA 33a/JaHus CM. B Tabnune 15.

B 2023 rogy B 32-M 3a1aHUM IIMPOKO MCIOJIB30BAJIUCH IMPOU3BOJAHBIE ApOMa-
TUYECKUX YTIIEBOJOPOJOB, LIUKINYECKUE COCIUHEHUA. YacTh y4aCTHUKOB DK3aMeHa
HE CMOTJIa CIIPABUTHCA C HOMEHKJIATypPOU 3TUX BEILECTB U, KaK CIEACTBUE, HE COCTa-
BWJIa YPAaBHEHUS PEAaKUMU. Y4YalmuMcsl C HEJOCTATOYHOW MOATOTOBKOW HE XBAaTaeT
IIPY BBINIOJIHEHUHU 3TOTO 33JaHUs TIIyOOKUX 3HAHWM, YMEHHUS MBICIUTH LIETOCTHO. MM
TPYAHO COOTHECTU KOHKPETHBIC IIPU3HAKU PEaKIUN U IPOAYKTHI, IPABUIIBHO COCTa-
BUTh PEAKLIMM CIIOKHBIX XMMUYECKMX B3aUMOJEUCTBUM, & NHOTAA U PACCTABUTh KO-
3¢ HULHEHTBHI.

PacuerHble 3amaun BTOpOM 4yacTu Ui ydyacTHUKOB EI'D Bcerma okassIBaroTCs
CaMbIMU CJIOKHBIMHU, U MPOLIEHT UX BBINOJIHEHUS CaMblii HU3KHI. DTO MOXHO 00BsIC-
HUTBH TeM, 4To ycioBus 3amanuii Ne 33 u 34 mambomnee pazHOOOpa3HbI MO conepxka-
HUIO M QITOPUTMY HMX BBINOJHEHHS IO CPABHEHUIO C IPYTMMH 3aJaHMSIMU BTOPOH
YacTH IK3aMEHAMOHHOW paloThl. /[ BbIMOJNIHEHUS 3aJaHui TpedyeTcs crenuaib-
Hasl [OArOTOBKA, U3yUE€HUE XUMHUM Ha yriayOsieHHoM ypoBHe. Kak npaBuio, ydaiue-
Cs1 C HU3KOM MOJATOTOBKOM HE MPUCTYNAKOT K UX BBHIIIOJIHEHHUIO.

3aganme Ne33. B 2023 rony 3amanue Ha BBIBOJ (HOPMYJIBI OPraHUYECKOTO
BEILIECTBA MMOJHOCTHIO BBITONMHWIM 23,81 % BBIMYCKHUKOB. 3HaYUTEIbHAS YacTh y4a-
CTHMKOB HK3aMEHA IPAaBUJIBHO BBIBOJAT MOJEKYJSPHYIO (OPMYIly OpPraHH4eCKOro
BElIEeCTBa U MOJy4aroT 1 Oaii, 3aTpyIHEHUsI MOTYT OBITh TOJBKO B IpyOOM WM He-
BEpHOM OKpyrieHun ymcen. Ho nanee sk3ameHyemble JOKHBI ObUIM OMPEIETHUTH
XUMHYECKOE CTPOCHHME ITOr0 BEIIECTBA C YYETOM CBOWCTB, KOTOPBIE YKa3aHbl B yC-
n0BuM 331aHusA. C 9TUM CMOIJIM CIIPABUTHCS YK€ HEMHOTHE, T.K. Y BBIITYCKHUKOB He-
JIOCTaTOYHO C(OPMUPOBAHO YMEHHE MPOrHO3HPOBATH CBOMCTBA OPraHUYECKOIo Be-
IIECTBA B 3aBUCUMOCTH OT €ro XMMHUYECKOr0 CTPOCHHMSI. bONBIIMHCTBO BBIITYCKHUKOB,
KOTOPBIE ONPEAEIWIA CTPOEHNE OPTaHUYECKOT0 BEIIECTBA, CMOIJIM COCTABUThH ypaB-
HEHUE PEAKLUU C YYaCTHEM ITOI0 OPraHUYECKOro BelecTBa. 1oy TakuX y4acTHU-
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KOB 9K3aMeHa B rpynne noigyuuBimx oT 61 go 80 tectoBbix 6amnoB — 27,15 %
(B 2022 rogy — 37,67 %), a B rpymnme «otauyHukoB» (ot 81 go 100 GamioB) —
73,70 % (B 2022 rony — 84,31 %).

3apanue Ne 34. B 2023 roay ObUTHA OpeasioKEHbI MOACIH 3a/IaHU, B KOTOPBIX
MCIIOJIB30BAJIOCH MOHATHE «PACTBOPUMOCTBY. HackhIlieHHbIE pacTBOPHI BEIIECTB pea-
TUPOBAIM MEXIY COOOW, M K MPOAYyKTaM peakiuu A00aBJsUIM PAcTBOP BEIECTBA,
MPOLIEHTHYIO KOHIIEHTPALIUIO KOTOPOT0 HEOOXOIMMO ObLIIO ONPEIETUTh.

Pesynbrarel EI'D nokaseiBaior, 4To nmosy4uTh 1 Oami 3a 3Tu 3a1aHust (COCTaB-
JIEHWE YPABHEHUM pEaKLMU MO TEKCTY 3aa4i) MOXKET JIOBOJIBHO IIUPOKUNA KPYyT y4a-
CTHUKOB 9K3aMEHAa, HO TMOJYYUTh BBICIINE OAJIJIbI MOTYT TOJBKO y4Yalluecs ¢ OYeHb
XOpOIIIeH MOATOTOBKOM, U HE TOJIBKO MO XUMUHU. OmnbKa B OJHOM HIIU JIBYX 3BEHbBSIX
JIOTUYECKOMN LIeNU NPUBOAUT K HEBO3MOKHOCTU IOJIYYEHHUS] BEPHOTO OTBETA U, KAK
CJIENICTBHE, K HU3KOMY OaJlTy, XOTS BEPHBIX PACcCYKIECHUN BCTPEIAIOCh MHOTO. Jlaxke
cpeau HamOoJiee MOJrOTOBICHHBIX BBIMTYCKHUKOB MOJYYUTh MakcUMalbHble 4 Oasia
cmoriu ik 63,31 % (cM. Tabnuiy 16).

Tabnuya 16
YcnemHocTh BbINOJIHeHUs 3axaHusA Ne 34 B 2023 r.

[Ipo1ieHT BBITIOJTHEHUS 3a1aHUAM
Howmep yCpPEAHEHHOE cpeHii TPYNION «CIa0bIX) TPYITION «CUJIHHBIX)
3HAUCHHE ot 61 oT 81

3aaHUs II0 OTKPBITOMY | MeHee 36 | ot 36 1o

pe3yJIbTaTuB- 10 80 1o 100
BAapUAHTY 6amnos | 60 GamtoB

HOCTH 0aIoB 0ajIoB
34 16,74 % 25,59 % 0,56 % 5,17 % 25,56 % 63.31 %

OpHa U3 pacnpoOCTPAHEHHBIX OIIMOOK YYaCTHUKOB 9K3aMEHA — MEXaHUYECKHM
MepPeHoC OTPabOTAHHBIX paHEee aJTOPUTMOB Ha HOBBIC 3amauu. [Ipu pemenun Tpedo-
BAJIOCh: MPOBECTH aHAIU3 YCJIOBUW 3aJauM, MOCTPOUTH JIJIMHHYIO JIOTUYECKYIO IIe-
MOYKY PacCyXI€HUI, IPUMEHUTh YMEHHUE IO BBISBICHUI0 MATEMAaTUYECKOW 3aBUCH-
MOCTH MEXAY 3aJaHHBIMA (PU3MUECKUMHU BEITWYMHAMHU. TOorja ajaropuTM PEIICHHUS
CTAHOBUTCSI U3BECTHBIM U MOHSATHBIM.

4. PABOTA PETUOHAJIBHOM
IMPEJIMETHOM KOMUCCHH IO XUMUHU
B 2023 TO0Y

4.1. IlTogroroBka npeaMeTHON KOMUCCHH K NPOBEIEHUI0
€IHHOT0 rOCYAAPCTBEHHOI0 3K3aMeHa nmo xumMuu B 2023 roay

B 2023 r. uncneHHOCTh NpeaMETHOW Komuccuu no xumuu B Cankr-Ilerep-
Oypre coctapisiia 64 skcrnepra, U3 HUX 48 UMENIHM CTaTyC OCHOBHOI'O JKCIEPTa,
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13 — crapuiero skcrnepra, 3 — BeAyIIETro dKcrepra (mpeaceaaTesb U ero 3amec-
TUTEIN).

JHonyck k padote B npeameTHoit komuccuu (EI'D, OI'D u I'BD) ocymiecTisii-
Csl IO IOKYMEHTaM, yJIOCTOBEPSIFOLIUM JINYHOCTh, B COOTBETCTBHHM C YTBEPKICHHBIMU
CIUCKaMHM MpeAMETHBIX Komuccuid. K paboTe KoMuCCuil MpUBIIEKAIUCH TOIBKO 00Y-
YyeHHble crequanuctel. OOydeHHe YJICHOB NPEIMETHBIX KOMHUCCHH IO MpOorpaMme
«IIpodeccronanbHO-nIeIaroruueckasi KOMIETEHTHOCTh 3KCIEpTa €AMHOTO TOCyaap-
CTBEHHOT'O dK3aMeHa 10 XMMHUU» B paMKax oOpa3zoBarenbHON mporpammbl «IIpodec-
CHOHAJIBHO-TIEAArOrnyecKasi KOMIIETEHTHOCTh JKCIEPTa €IMHOI0 T'OCYAapCTBEHHOIO
AK3aMEHa» MPOXOAWIO B IEpUOJI ¢ sHBaps o mapt 2023 roxa.

[TpoBepka pabot yuactHukoB EI'D npoBoaunace noj kamMmepamMu BUACOHAOIIO-
neHusi, paboraromumu B online-pexxume. [IpoBepka ocyiiecTBisiiach B CIAEAYIOLINE
CPOKHU:

11.04.2023 ¢ 10-00 no 11-00,

13.04.2023 ¢ 10-00 no 10-30,

27.05.2023 ¢ 10-00 oo 18-00,

28.05.2023 ¢ 10-00 no 14-00,

29.06.2023 ¢ 10-00 no 13-00,

02.07.2023 ¢ 10-00 go 10-30.

Cpoku IpOBEPOK IK3aMEHALMOHHBIX Pa0OT HE HAPYLIEHBI.

Cpenu skcneptoB [IK OONBIIMHCTBO COCTaBISIOT yduTenst oOrieoOpas3oBa-
TeNnbHbIX KO0 (54). B KoMuccuu npeACcTaBiIeHbI U IPENOAaBaTeIn By30B U Cy30B.

AHanu3 paboThl IPEIMETHON KOMUCCHUU MOKAa3bIBAET, YTO B MOCIEAYIOIINE
rojibl MOXHO MPOJOKUTh COKpAIlEHUE YHUCIEHHOCTH MPEIMETHOW KOMHMCCHH.
B cBsA3M ¢ 3TUM YyBEIMYUBAETCA JIMTEIBHOCTh MPOBEPKU PabOT 3K3aMEHYEMBIX,
HO B TO € BpPEMsI 3TO MO3BOJIUT MPEAMETHON KOMUCCUM PabOTaTh YETKO U COTIJia-
COBAHHO.

SBKa skcnepToB Ha MpoBepky padbot EI'D ocTaeTcs cTabUIBHO BBICOKOM.

Cucrtema BHUA€OHAOMIOACHUS (YHKIIMOHMPOBAjJa BO BCEX IOMEUICHMSX, TJe
HAXOJMUJIUCh JTOKYMEHTBI OTpaHUYeHHOr0 aoctyna mpu padore [1K, ¢ MoMenTa mosB-
JIEHUS B ayIUTOPUH MEPBOrO IKCIEPTA U JO 3aBEPILICHUSI IPOBEPKHU.

OnepaTUBHBIE CEMHHApPbI-COTNIACOBAHUSI OLICHMBAHUSI PA3BEPHYTHIX OTBETOB
POBOAMIIUCH TIEPE]] HAYaIOM MPOBEPKHU pabOT KaXKOTO U3 STANOB dK3aMEHa.

[ToaroroBka K OnepaTUBHOMY COTJIACOBAHHUIO U CaMO COIUIACOBAHME (MHCTPYK-
Ta)< 3KCIEPTOB) ObUIM MPOBEAECHBI B IITATHOM pexxume 26 mas 2023 rona B PLIOU.
B pe3epBHbIe THU 3K3aMeHa pa3padOTKa pEeKOMEHIalUid 0 OLEHUBAHUIO OCYIIECTB-
asack ¢ 9.00 go 10.00 B neHp npoBepku. JJOMOJIHUTENLHOIO COTJIACOBAHUS B XOJIE
MPOBEPKHU HE MOTPEOOBATIOCH.

Koopaunamus nedatenbHOCTH MO TOBBIIIEHUIO KBaTU(DUKALMU Yy4HUTEIeH
ocymecTBisiach Cankt-IleTepOyprckuM EHTPOM OLIEHKH KayecTBa 00pa3oBaHUs
u uHpopmaruoHHbeiXx TexHosioru (CII6OOKOuMT) u xadenpoit ecTecTBEHHO-
Hay4HOro o0pa3oBaHUs AKaJeMUU MOCTAUIUIOMHOTO MeAaroru4eckoro oopa3ona-
Hus (AIIIIO).
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4.2. Ceenenus o padore KOHPJIUKTHOH KOMUCCHH

Kosn4yecTBO NOaHHBIX U YAOBJIETBOPEHHBIX aNe ISl
no pesyabtatam EI'J B 2023 .

KonnyecTBO y4acTHUKOB EI'D, BCETO UEM....evvviiiieiiiiieeiiieeeiieeeieee e, 3158
KonnyecTBO MOJAHHBIX AIICTIISIIHM, BCETO ..euuveiiirenneeeiiineeeeennneeeesnnnens 56
Y 10BIETBOPEHO aneusIui no umozam emopou wacmu KUM ............... 2

U3 HUX:

C TTOBBIIIEHUEM OQMITA....cuveeerenieriieniieeieeieeeeeteeeeenaeenes 2

C TIOHMIKEHUEM OATUIA ...ttt 0

B pabote amemisiyoHHONW KOMHCCHHM TMPUHUMAIH y4YacTHE IISITh HKCIIEPTOB,
TPHU U3 HUX UMEJH CTaTyC «BEAYLLIHID.

Bonbiioe 3HaueHue umeeT TOT (akT, YTO IK3aMEHYEMbId MOXKET MOCMOTPETh
o0Opa3 cBoel paboThl Ha caillTe www.ege.spb.ru U IPOKOHCYJIBTUPOBATHCS CO CBOUM
MpenojaBaTesieM o MOBOY MOJYyYEHHOU OLICHKH.

N3 56 mogaHHBIX aneIUIAIHUN TOJBKO 2 OBUIO YAOBJICTBOPEHO (110 BTOPOK YacTH
KMM). DTo roBOpUT O COTIIAaCOBAHHOM pabOTEe IKCIEPTOB MPEIMETHONW KOMHCCHH
Cankr-IletepOypra. JleiicTBUTENbHO, OONBIION ONBIT paOOThl U BBICOKAS OTBETCT-
BEHHOCTh, KOTOpas XapakTepusyeT skcnepToB 1o xumuu Caskt-IlerepOypra, mo3Bo-
JIUJIU OLICHUTH PA0OThl YHACTHUKOB IK3aMEHA COTJIAaCOBAHHO U 0ObEKTHUBHO.

[TpyunHbl NOBBIIEHHS O0AJI0B. B mepBoil paboTe 3KCIepThl U3JIHILIHE CTPOTO
OTHECIUCh K HepodeTaM B 0GOpMIICHUU SJEKTPOHHOro OanmaHca B 3amaHuu Ne 29.
Onenka noBeiieHa Ha 1 6amn. Bo BTopoit paboTe ydyacTHUK 3K3aMeHa MPEaIOKIII
HECTaHJApTHOE peuieHue 3aaaHust Ne 29. BeposaTHOCTh NPOTEKAHUS MPEATIOKEHHON
peakIuu HHU3Kas, HO He HyJieBas. Bompoc ObLI perleH Moiab3y Y4acTHHKA dK3aMeHa
(+2 6amna).

S. OCHOBHBIE UTOI'
HPOBEJAEHMUS EI'D 110 XUMHUU B 2023 T'OAY.
OBILIME BbIBO/JbI U PEKOMEHIAIIUU

PesynbraTel E1'2-2023 noka3bIBaroT, UTO PsJ TEM BBIITYCKHUKAMU YCBOEH J10C-
TaTOYHO XOPOIIIO:

— CTPOEHHUE aTOMOB (B LIETIOM);

— 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB B lleproanueckoii cuc-
TeME XUMHUYECKHUX IJIEMEHTOB;

— KiaccupuKanus ¥ HOMEHKJIATypa OPraHMYEeCKUX M HEOPTraHUYECKUX Be-
IIECTB;

— XapaKTEPHbIE XMMHUYECKUE CBOMCTBA KHUCIOPOJCOJEPKAIMMX M a30TCOMAEP-
JKaIUX OPraHUYECKUX COCIMHEHUM, CIIOCOOBI UX TOTYUYEHHUS,;
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— B3aMMOCBSI3b MEXK/1y KJIaCCaMH OPraHUYECKUX U HEOPraHUYECKHUX BELIECTB;

— peaKIUM OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC;

— AJICKTPOJIM3 PACIJIaBOB U PACTBOPOB (COJICH, IMIeI04eH, KUCIIOT);

— TUJIPOJIA3 COJIEH; Cpeaa BOJAHBIX PACTBOPOB.

PacueTHbie 3agaun:

— OOpaTuMble U HeOoOpaTHUMbIE XMMHUYECKHE pEakIuu. PacdeTsl KoJmMuecTBa
BEIIECTBA, MACChI BEIIECTBA WJIM 00BEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIICCT-
Ba, Macce Wi 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEaKIIMH BEUIECTB.

— PacueTbl ¢ HCMOIB30BaHUEM MOHATHN «PacTBOPUMOCTBY», «MaccoBasi JOJs
BEIIIECTBA B PACTBOPEN.

— Pacuets! TemnoBoro sddekra (o TepMOXUMUUYECKUM YPABHEHUSIM).

BpIyCKHUKM MOKa3aJik BJIaJICHUE OCHOBOIOJATAIOMIMMU XUMUYECKUMU TTOHS-
TUSIMU, TEOPUSIMU, 3aKOHAMH U 3aKOHOMEPHOCTSIMHM, YBEPEHHOE MOJIb30BAaHUE XHUMHU-
YECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM.

Tembl, HA KOTOpBIE TPEOyETCS 0Opamums cepve3Hoe HUMAHUe TIPU TIOJrO0-
ToBKE K EI'D:

— CtpoeHue 2IEeKTPOHHBIX 000JI0YEK aTOMOB d-3JIEMEHTOB MEPBON JICKATbI.

— B3auMoCBs3b CTpOEHUS aTOMOB, TUIIOB XUMHUYECKOU CBSI3U U CBOMCTB BELLECTB.

— XapakTepHble XUMUUYECKUE CBOMCTBA BAKHEHUIIIMX HEOPIAHUUECKUX BEIIECTB.

— XapakTepHble XUMUYECKHE CBOMCTBA yTIIEBOIOPOIOB.

— OCHOBHBIE CIIOCOOBI MOJIYYEHUS YTIEBOAOPOIOB (B 1ab0paTopun):

— OCHOBHBIE CITOCOOBI TTOIYYCHHS KUCIOPOCOICPIKAIMNX OPTaHUIECKUX CO-
eAMHEeHUH (B 1TabopaTopun);
— B3aMMOCBSI3b XUMUH C TPAKTUYECKOUN AEATEIHLHOCTHIO YETOBEKA.

— KauecTBeHHbBIE peakliii HA HEOPTAaHUYECKHE BENIECTBA U MOHBI. KauecTBeH-
HbIE pEaKIMU OPraHUYECKUX COCTMHEHUM.

— PacueTsl MaccoBoOi WM 00bEMHOMN J0JIM BBIX0J1a MPOAYKTa PEAKIMU OT TEO-
PETUYECKH BO3MOXKHOI0. PacueTsl MaccoBOM J10yM (Macchl) XUMHUYECKOTO COEUHE-
HUSI B CMECH.

AHanu3 pa0OT BBITYCKHUKOB MOKa3aJl HEJIOCTATOYHYIO CGHOPMHPOBAHHOCTH
CIEIYIOIINX YMECHUM:

— HCCJIEI0BATh CBOMCTBA HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB,

— OOBSICHSITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEaKIUi, TPOrHO3U-
POBATh BO3MOXHOCTb UX OCYILIECTBIICHUS,

— BBIJIBUTATh THIIOTE€3bl HA OCHOBE 3HAHUM O COCTAaBE, CTPOCHHM BEIIECTBA U
OCHOBHBIX XUMUYECKUX 3aKOHAX,

— J1aBaTh KOJWYECTBEHHBIE OLIEHKM W MNPOBOAUTH PACUETHI MO XUMHUYECKUM
dbopmynam.

Ha aunamuky pesynbratoB EI'D oka3biBaeT BIUSIHHE MHOXECTBO (DaKkTOpOB,
ATO BUJIHO U3 MPEIBIAYIIETO JETAIbHOIO aHAIN3a, HaIpUMEp, COAEPIKATENBHBIX 0CO-
oennocteit KUM EI'D. BeisiBUTh HENMOCPEICTBEHHYIO B3aMMOCBS3b JTMHAMUKH pe-
3yabTaToB EI'D M BhINOMHEHHWE pEKOMEHAAIMM IS CUCTEMBbI 00pa3oBaHUs 3aTpy/-
HUTENbHO. TeM He MeHee, peKOMEHAAINH ISl cucTeMbl oOpazoBanust Cankt-Ilerep-
Oypra pyKOBOJIUTEIH MPEAMETHOW KOMHUCCHUU MO XMMUU €XKETOAHO pa3pabdaThIBAIOT
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c yueroM pe3ynbTtatoB EI'D tekyiero roga. MoxHO MpocineauTh, 4YTO «IIPOOIeMHbIC
MECTa» B XOJE 9K3aMEHa 3a4acTylO MOSBISAIOTCA B OJIHMX M TEX JK€ DJIIEMEHTax CO-
nepskanus Kypca. M 3To BrosjHe MOHSATHO, TaK KaK 3TH MPOOJIEMBbI CBA3aHBI CO CIOXK-
HOCTBIO OCBOCHMSI T€X WIIM HMHBIX TEM, T€X WJIM HHBIX 3JIEMEHTOB Kypca XHUMWH,
a TaK)Ke U C HEKOTOPBIMHU JIPYTUMHU MPOOIEeMaMu, KOTOPBIE CTAHOBATCS BCE OoJiee OT-
4eTIMBBIMU ((POPMATTBHBIN MOAXO K MPENOIaBaAHUIO, NeHUIINT XUMUIECKOTO dKCIIe-
pUMEHTA, TOSIBJICHUE OOJBIIOTO YKCa Pa3IMYHbIX OHJAWH-KYpCOB HEBBICOKOTO Ka-
4YeCTBA, YBOJALIMX 00YUYaOIINUXCS B CTOPOHY, U T.1.).

Tak, eme B 2021 r. Bcem oOyvaromuMes ObUIA JaHbl PEKOMEHJAlMN «BHUMA-
TEJIbHO aHAIU3UPOBAMb YCA08UsL 3A0aHUs U BbIOUPATh aIeKBATHYIO MOCJIEI0BATENb-
HOCTb JEHCTBUI», «oOpaliarh BHUMaHHE OOyYarOIIMXCS Ha TO, YTO XapaKTEepHbIE
CBOICTBA Ka)KJI0I0 KOHKPETHOI'O BEILIECTBA U PAa3JIMUHbIX KIACCOB BEIIECTB B MOJIHOU
MEpPE 3ABUCAM OM UX COCMABA U CMpoeHus». ITU PEKOMEHAAIMN OCTAIOTCS YHUBEP-
CaJIbHBIMU, OHU CBS3aHBI U C (POPMHUPOBAHUEM METANPEIMETHBIX YMEHUN U HABBIKOB,
U C BaXHEHIIEeH 3aauell u3yuyeHus: Kypca XuMuu (yCTaHOBJIEHHUE B3aMMOCBSI3U CTpOE-
HUS ¥ cBOMCTB). Ha ocHoBaHuM quHamuku pesyibTatoB EI'D, ocobenno B 2023 r., MbI
BUJINM, YTO YYACTHUKHU 3K3aMEHA U UX YUUTENIS NEUCTBUTEIBHO CTaIW MPUCITYLIU-
BaThCSl K 3TUM PEKOMEHIALIUSIM.

Pexomennmaiuu mo Ttemam st 0OCYKIIEHUSI HA METOJIUYECKUX OOBEIMHEHUSX
YUUTEIEH XUMHUHM PETYJSIPHO BBINOJHSIOTCS, TMOBBIIICHUE KBaTU(UKALMU Y4YUTENIeH
NPOAOJIKAETCS Ha PEryJIIpHOM OCHOBE, B ToM umciie Ha 6aze ['OY 110 CIIOAIIIIO.

JIns BocnonHeHusi mpoOesioB MO0 HEKOTOPbIM TeMaM, KOTOPBIE PETYJSPHO Bbl-
3bIBAIOT 3aTPYJHEHUSI Y O0Y4alOIIMXCS U YYACTHUKOB K3aMEHa, Ipeajaraercs npo-
BECTHU CJIEAYIOIINE MEPOIPUSITHSL:

— OpraHu30BaTh U MPOBECTU LUK BEOMHAPOB ISl BOCIOJHEHUS MpPEAMET-
HbIX AedunnToB. K yyacTuio B moAroToBKe BeOMHAPOB MPUBJICYb YUUTEIEH XUMUU
00pa30BaTeNbHBIX YUPEKICHUM, BBIITYCKHUKU KOTOPHIX UMEIOT BBICOKHE DPE3YJib-
tatel EI'D no xumuu. Tematuka 3TuX BeOMHAPOB NOJKHA BKJIKOYATh BOMPOCHI, KO-
Topbie BbI3Baiu B 2023 r. 3aTpyaHEeHUd y y4acTHUKOB EI'D, a UMEHHO: cTpoeHue
DIEKTPOHHBIX OO0O0JIOUEK aTOMOB d-3JIEMEHTOB IIEPBOM JeKaabl, B3aUMOCBA3b
CTPOEHHUS BEUIECTBA U €r0 CBOMCTB; XapaKTEPHbIE XUMUYECKUE CBOMCTBA BAXKHEH-
IIMX HEOPraHUYECKUX BEUIECTB; XapaKTEpHbIE XMMHYECKHE CBOICTBA YIIIEBOJO-
POJIOB; OCHOBHBIE Ja0OpaTOpPHBIE CIIOCOOBI MOJIYYEHHMS] OPraHMYECKHX COEIUHE-
HU; B3aMMOCBSA3b XUMUM C MPAKTUYECKON JEATEIbHOCThIO YEIOBEKA; KAUYeCTBEH-
HbIE PEaKL1H; pacYeThl MaCCOBOM MM OOBEMHOM J0JIM BbIX0OJ1a MPOAYKTa PEAKLUU
OT TEOPETUYECKU BO3MOMKHOTO.

— OpranuzoBaTh U NnpoBecTH «CeMuHap BHUMATEJIBHOTO YTEHUs» (B OYHOM
WIN AUCTaHIIMOHHOM (opMmare). Llenpio Takoro cemMuHapa siBIsIETCSl KaK BOCIIOJIHE-
HUE HEKOTOPBIX MPEAMETHBIX Ne(PUIUTOB, TAaK M Pa3BUTHE M COBEPILICHCTBOBAHHE
ONPENIECIICHHBIX METANPEAMETHBIX YMEHUI. CEMHUHAp MOXHO OPraHU30BaTh Kak CO-
PEBHOBAaHHWE KOMAaH]I, KOTOPbIM TPeOyeTCs BBIMOJHUTH CIEAYIOIINE 3aJaHus: Bbl-
OpaTh ompejeIeHHbIe XUMUUECKHE JIEMEHTHI, UMEIOIINE T€ WU UHBbIE 0COOCHHOCTU
CTPOEHUSI aTOMOB; PEIIUTh KOMOMHUPOBAHHYIO PACUETHYIO 3a]1a4y; YCTAHOBUTH MO-
JEKYJSIPHYIO U CTPYKTYPHYIO (OpMYyJTy OpraHWYecKoro BemecTBa. DopMyIHpOBKH
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3aJJaHUI COCTaBISAIOTCA TaKUM 00pa3oM, UTO UX BEPHOE BBINIOJHEHUE NOTPEOYET BbI-
COKOM KOHUEHTPALMM BHUMAaHHs K TEKCTY 3aJaHMs, MCIOJb30BAHUSA TEXHOJOTHUU
KPUTHUYECKOIO MBIILICHUS.

[{emecoobpa3Ho 0OCYIUTh HA METOAUYCCKUX OOBCAMHEHUSX YUUTEICH XUMHUHU
CIIEAYIOIIUE TEMBI.

B Tteuenue psma nmer pyKOBOJAMTENH TOPOJACKOWM METOAUYECKON CITy>KObI
MHOTO pa3 MUCaIX U TOBOPWIM O HEOOXOAUMOCTH CUCMEMHO20 N00X00a K o0yde-
Huto xumMuu. YtoOsl ciate EI'D no xumMum ¢ MakCuMaiabHO BO3MOKHBIM pe3yJibTa-
TOM, HEOOXO/IMMO HE «HATACKMBAHUE» OOYyYaIOIIMXCS HA TECTaX pa3HbIX aBTOPOB,
a CEpbE3HOE U3YUEHUE MPEAMETA, OCO3HAHNE B3aUMOCBSI3EM MEXKY Pa3HBIMU dJie-
MEHTaMH €ro COJEpKaHUs, CUCTEMATUYECKUW KOHTPOJb YCBOCHHUS 3HAHUMW, yMe-
HUU U HAaBBIKOB.

BaxxHo Takke He 3a0bIBaTh, YTO XMMMsI — HayKa 3KCIEpUMEHTasIbHasA, 00y-
YAIOIIKECs JTOJKHBI MPEACTABIATh ce0e BELIECTBA U XMMHUECKHUE MPOLIECCHI, OMUCHI-
BaeMble B 3afaHusIX EI'D. A 1ocTHyb 3TOr0 MOKHO TOJIBKO BBINOJIHS J1a00paTOPHBIE
U IIpaKTHYECKHe paboThl, HE mpeHedperas U 3PHEKTHBIM JEMOHCTPALIMOHHBIM JKC-
IIEPUMEHTOM.

B Hacrosmee BpeMs B MHTEPHETE, B COLUAIBHBIX CETAX IPEICTABIICHO
MHOECTBO Pa3IUYHBIX UHOOPMALMOHHBIX UCTOYHUKOB H3ydeHus xumuu. He Bce
OTH MCTOYHMKM 3aCIYXKHBAIOT JOBEPHUs: KAKHE-TO MOIYT 3HAYUTEIBHO IIOMOYb
B oArotoske K EI'D, a kakue-TO yBOJAT B CTOPOHY. BakHO IpOBECTH TIIATENb-
HBI 0TOOP MH(POPMALIMOHHBIX PECYPCOB M PEKOMEHI0BATH T€ UJIW UHBbIE HCTOUYHHU-
KM K UCIIOJIb30BaHUIO.

B nocnexgnee BpemMs 4acTo HaOIIOIAIOTCS MPOBaJbl YYaCTHUKOB 3K3aMeHa
npu BeinonHeHUM 3afaHuii KM, cBA3aHHBIX C NPUMEHEHUEM XMMHUYECKUX 3Ha-
HUH B )KHU3HU, CO 3HAHUEM XUMUYECKUX IPOU3BOJCTB, METOJA0B PabOTHI C BEILECT-
BamMu. HeoOX0auMO MOMHUTH, YTO CBSI3b C JKM3HBIO — OJIMH U3 BAXKHEUILUX JH-
JAKTUYECKUX NPUHLUIIOB 00yUEHUs JII00OMY NPEIMETY, B TOM YUCIIE U XUMUHU.

B cBs3u ¢ 3TMM MOXHO c(hopMHpOBaTH MporpamMmy padbOThl MOCTOSHHOTO Ce-
MHHApa B TEUCHHUE TOJa I METOAUYECKUX 00beanHeHul. [IpuBenem 1ian 3aHITHI
Ha TaKOM CEMUHape:

1. CucremHOCTb B 00y4ueHMH XuMuU. OCO3HAHHOE U3YYECHUE MPEAMETa — KITF0Y
K YCIEIIHOMY €r0 OCBOCHHIO.

2. XuMUYECKHUI 9KCTIEpUMEHT B O0YUECHUH XUMUH U B TOATOTOBKE K [ A.

3. Ucrounnku xumudeckor nHGopmarmu u o0ydaromue pecypebl. Kputnueckuit
aHaJIN3.

4. CBsi3b XMMUH C )KM3HbIO: XUMUS Ha TIPOU3BOJICTBE, B OBITY U B J1a0OpATOPHH.

5. Briag xumuu B (popMHUpPOBaHHE MHUPOBO33peHMs oOydarommuxcs. Puiiocod-
CKHE aCIEKThl XUMHUU.

6. Kak oprann3oBarb caMOCTOSITENbHYIO pabOTy 110 U3YUYEHUIO XUMUU U B PaM-
Kax noarorosku k ' MA.
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IThanupyemovie meponpuamusn memoouueckoii NOOOEPHCKU U3YUEeHUA XUMUU
6 2023-2024 yu. 2. (Tabn. 17).

Tabnuya 17
Mepbl MeTOAUYECKOI MOAAEPKKHN U3ydeHusi Xumuu B 2023-2024 yyeOHOM roay
Ne [Hata Meponpuarue Kareropus
Wi | (uecy) (ykazamv memy u opeanuzayuro, Komopasi yHACTHUKOB
naAaHUpyem nposedenue Meponpusimusi)
l. Apryct | IlogroroBka otuera no pesynsraram EI'3-2023 PykoBonurenu
2023 r. B PETMOHE. AHAJIN3 CTATUCTUYECKOIO Marepraa. PETHOHAIBHOMN
CII6lJOKOuUT MIPEAMETHON KOMUCCUH
2. | Cents6pp | Cemunap «Htoru EI'2-2023». Metonucte UMI]
2023 . AHanu3 pe3ynbratoB EI'D, BEIBOJBIL. PaliOHOB M DKCIIEPTHI
CLbAIIIIO EI'D
3. | Centsi6pb — | CocTaBiieHHEe METOIMYECKUX PEKOMEH 1Al ABTOpBI:
OKTSOph | yuuTesnsiMm u npenojasarensim cuctemsl CIIO | pykoogutenu PIIK.
2023 r. 0 MoAroToBKe oOyuarommxcs Kk EI'3-2024. AnpecoBaHo:
CIlIoAIITIO YUYUTEISAM XUMUH
o0mreo0pa3oBaTeIIb-

Hbix OY ropona
Y IIpenoaaBaTeIsiM

xumuu CI1O
4. | Okts06ps | ['opoackoit BeOunap «Pesynpraret EI'D-2023 | Yuutens xumuu OY
2023 r. u nepcnekTuBbl EI'3-2024». Cankrt-IlerepOypra
CII61JOKOuHT u CII6AIITIO U TIpenoaaBaTen
xumuu CI10
5. | Cents6ps — | Kypcbl «OOHOBIIEHHE COMIepKaHUs €CTeCT- Yuurens xumuu OY
NeKadpb | BEHHOHAYYHOTO 00pa30BaHUs B KOHTEKCTE Cankr-IlerepOypra
2023 r. OI'OC (xumust)» (108 4., n1Be TpyNIIBI CIIY- Y TIPETo/IaBaTenun
u ssHBaphb — | marenei, CI16A11110). IIporpamma cozaep- xumuu CI1O
Mai JKAT MaTepual, NOCBSALIEHHbBIN OATOTOBKE
2024 r. BbINYCKHUKOB K EI'D no xumuu.
Perienrie KOMOMHUPOBAHHBIX U PACYETHBIX
3a/1a4 1o XMMUH (0J1Ha TpyIma, 36 4.). Bee
3aHATHUS HA 3TUX Kypcax MpeayCcMaTpUBAIOT
pElIeHHE 3a/1a4 OBBILIEHHOW CJI0KHOCTH,
BKiroueHHbIe B KM EI'D no xumun
6. | SuBapp — | Exxeromubie ceMuHapsl it axkcneptoB EI'D Oxcneptsl PITK
Mapt 2024 r.,| (1T TpyIII). Cankr-IlerepOypra
B co0TB. | CII6IJOKOuHT
C pacnuca-
HUEM
7. | ®eBpanb | I'oponckoii BeOunap «OcodenHoctu EI'D3-2024y. | Yuurens xumuu OY
2024 1. CII6AIITIO Cankr-Ilerepbypra
U TIpenoaaBaTen
xumuu CI10O.

bynyumue yyactHuku
sk3aMeHa EI'D-2024
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deBpasib —
arpenp
2024 r.

Cemunapsi (2) «CekpeTbl yCIenIHO! MoAro-
ToBKHU K EI'O».
CII6AIITIO

Vyurens xumun OY
Cankr-IletepOypra
Y TIpenoiaBaTeIn
xumun CI1O

B Teuenue
y4eOHOTO
roja

NunuBryanbHble KOHCYIbTALMU YUUTENEH
XuMuu 1o npodiemam EI'D.
CIIOAIIIIO, CII6I]OKOuHT

Vyurens xumun OY
Cankr-IlerepOypra
Y TIpenoiaBaTen
xumuu CI1O










2023

PE3YNbTATHI
EONHOIo roCYdAPCTBEHHOIO 3K3AMEHA

no XMMmnu
B 2023 rofQly B CAHKT-NETEPBYPIE

AHanuMTMYeckun oT4eT NPEAMETHON KOMUCCUMN

TexHu4veckun pegaktop — M.I1. Kynukosa
KomnbtoTepHas BepcTtka — C.A. MapkoBa

MoanucaHo B nevatb 13.10.2023. dopmart 6
MapHuTypa Times, Arial. Ycn.ne4.n
Tupax 100 ak3. 3ak. 66/,

M3paHo B TBY [
«CaHkT-leTepbyprcki
OLIEHKN KayecTBa 06

N MHOPMALNOHHBIX

190068, CaHkT-MeTepbypr, BosH
(812) 576-3



	Химия обложка
	11 - Химия - верстка 2023
	Пустая страница
	Пустая страница

