XAPAKTEPUCTHUKA YYACTHHUKOB ET'2

MeToandyeckuii aHa/m3 pe3ysbtaToB EI'3 mo xumuu B 2025 roay

KosimuyectBo yyacTHuKOB EI'J o yue6HOoMy npeameTy (3a 3 roaa)

2023 r. 2024 r. 2025 .
qer % oT 0011ero ynciaa qer % OT 0011I€ero yncia qer % OT 0011Iero yncia
] Y4aCTHUKOB ] Y4aCTHUKOB ] Y4aCTHUKOB
410 13,85 457 15,54 458 15,9




OCHOBHBIE PE3YJIBTATBI EI'D ITIO IPE/IMETY

Juarpamma pacnpe/ejieHusi TeCTOBbIX 0a/1510B ydacTHUKOB EI'D mo npeamery B 2025 1.
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Pe3yvabTAThI
Junamuka pe3yiabtatoB EI'J no npegmery 3a nociaegnue 3 roga
Ne V4acTHHUKOB, HAOpaBIIKMX OasI Ton nposencrns TUA
/o > 40P 2023 T. 2024 r. 2025 .
1. HIKe MUHMMalbHOro 6annal, % 19,6 15,38 10,48

! 3yeck u nanee: MUHUMANBHBIN GauT — yeTaHOBIEHHOE POCOOPHAI30pOM MUHUMATBLHOE KoJtuecTBO GamioB EI'D, moaTBepkaaroiiee 0CBOeHHE 00pa3oBaTelbHON POrpaMMbl
cpemHero oomero oopa3oBaHus (0 yIeOHOMY MPEAMETY «PYCCKHHN SI3BIK» IS aHAIH3a OepeTcss MUHUMATBHBINA 0arut 24).
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Ne Y4acTHUKOB, HAOPABIIKUX OaLT Lon nposenenis [HMA

/1 ’ 2023 r. 2024 1. 2025 .
2. | or MUHEMaJBHOTO Gaina 10 60 6amios, % 35,24 41,54 36,46
3. | or 61 1o 80 Gamos, % 29,78 26,37 28,6
4. | or 81 go 100 6anoB, % 14,64 15,6 24.45
S. | Cpennuii TecTOBBIN Gasut 56,03 57,44 62,29

Cpennuit TectoBbrit 6aym1 mo xumuu B PO B 2025 roay cocraBua 58,1.

JuarpaMMa MO3BOJISIET MPOAHAIM3UPOBATH  pacHpelieieHUe TECTOBBIX OaljiIoB, KOTOpblE OBLUIM  MOJYYEHbI
AK3aMEHYEMBIMH 110 XUMHUHU. Y MEHBIIIHIIOCH TIO CPABHEHUIO ¢ MpeAblaymuM rogom ¢ 15,38% mo 10,48% (ua 4,9%) konmaecTBo
Y4aCTHUKOB, HE HAOpaBIIUX MUHUMAIBHOIO KOJMYECTBA OAJJIOB, TO €CTh MPAKTHUUYECKU KaXIblid JecsaThii yuacTHUK EI'D He
cyMmesl HaOpaTh HEOOXOAMMOE KOJMYECTBO OAUIOB IJIsi MPEOJOJIEHUs Mopora (B MPOIUIOM TOAY KaXKIbId IIeCTON He
MPEO0JI0JIEN MOPOT).

YBenuumiock B 2025 roay mo cpaBHeHUIo ¢ 2024 roloM 4UCIIO BHICOKOOAJUTBHUKOB, 9K3aMEHYEMbIX, HaOpaBmux ot 81
10 100 6ay1oB, KaKk B MPOIICHTHOM, TaK M B KOJUYECTBEHHOM COOTHOIIEHUU: oT 15,6% B 2024 rony no 24,45% B 2025 roxny.

22 yyactauka EI'D (B mpomnutom roxy 4) momyunn Ha sk3amere 100 6amioB, TO €cTh BBIMOTHIIN paboTy 03 eanHOMN
OIMOKKU. / YYaCTHUKOB BBINMOJHWIMA pabOTy, JOMYCTHB OJIHY OIIMOKY IMPH BBHIMOJHEHUU 3aJlaHUN. YBEIUYHIOCh YHUCIIO
AK3aMEHYEMBbIX, MOTYYMBIIMX Oauibl B quanazoHe ot 61 go 80 OamioB, moutu Ha 2%, B TO BpeMsl KaK YMEHbBIIMJIOCH (Ha
5,08%) unciao ydyacTHUKOB, HAOpABIIMX OT MUHUMAJILHOTO Oasuta 10 60 6aios.

Crnengyer OTMETUTbH, YTO HAOIIOJACTCS TEHICHIUS — YBEJIMUCHUE CPEAHEro Oajuia B TEUEHHWE psla MOCIeaHuX JieT. B
TEKyIleM TOoAy CpeaHui Oajl MOBBICWICS MO CpaBHEHUIO ¢ mpeasiaymuM Ha 4,85 Gamta, 4To TOBOPUT O O0jiee BBHICOKOM
yYpOBHE MTOATOTOBKH BBITYCKHUKOB TEKYIIETO TO/Ia.

1.1.Pesyabrarsl EI'D mo yueOHOMY npeameTry no rpynnaM y4acTHMKOB 3K3aMeHa ¢ pa3JIMYHbIM YPOBHEM IOATOTOBKH

1.1.1. B pa3pe3e Kareropuii yaactuukos EI'J
‘ Ne ‘ Kareropun yuacTHUKOB ‘ Jlo7s1 y4acCTHHUKOB, y KOTOPBIX IIOJy4€EHHBIM TECTOBbIIN 0as1




n/m HUXE OT MUHUMAJIBHOTO ot 81 no 100
ot 61 1o 80 6aymioB
MUHUMAIBEHOTO Oasuta 1o 60 6aiuioB 0aJU10B
1. | BTT, oby4aromuecs mo mporpammam COO 8,31 37,29 28,98 25,42
2. | BTT, obyuatonmecst mo nporpammam CIT1O 50 26,92 19,23 3,85
3. | BILJI 0 0 0 0
4. | YyactHukHu sk3aMmena ¢ OB3 0 27,27 36,36 36,36

Hanubie pe3ynbraroB EI'D mo xumuu B pa3pe3e KaTeropuil y4aCTHHUKOB IOKa3bIBAIOT, YTO HAMOOJBIIMI MPOIEHT
Y4aCTHUKOB, HaOpaBIIMX Oajul HIKE MHUHHUMAJIBHOTO, KaK W B IPEIBIAYLINE TOJbI, OTMEYAECTCS CpeAu OOYYaroIIUXCs IO
nporpammam CIIO (50% ot uncna cnaBaBmIKMX). Y YaCTHUKH 3K3aMeHa, nonyduBiire ot 81 1o 100 6aios, — 3T0, B OCHOBHOM,
BTI', oOyuatomuecs no nporpammam COO. B 2025 roay nosiBunuch yuactHuky u3 BTI, oOydaroiuecss mo mporpammam
CIIO, a taxxe yuacTHUKHU dk3ameHa ¢ OB3, KOoTopble CMOTIM OJYYUTh 32 BBIMOIHEHHUE Pa0oThl Oosbie 80 6aioB.

AHAJIN3 PE3YJIBTATOB BBIIIOJTHEHUS 3AJIAHUIA KUM

B osx3amenanmonHoil paGore 2025 1. 3amaHMs CTPYNIHUPOBAHBI 1O YETHIPEM TEeMaTHUYECKUM OJIOKaM, KOTOpbIe MOApa3eiIeHbl Ha
conepxkarenbHble TMHUU: «Teoperuyeckue ocHoBbl xuMuu: CtpoeHue aroma. Ilepuogmueckuii 3akoH u Ilepronnueckas cuctemMa XMMHUYECKUX
anemenToB [[. 1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHUYECKHX 3JIEMEHTOB MO nepuoaaMm u rpymnmnaMm. CTpoeHHe BeliecTBa.
Xumuueckasi cBs3b»; «Heopranumdeckue BemiecTBa: KiacCH(UKAIMS U HOMEHKIATYypa, XUMHUYECKHE CBOWCTBA W TEHETHYECKasl CBs3b BEIIECTB
pasIUYHBIX KJAcCOB»; «OpraHWyecKkrue BelIecTBa: KiacCH(UKAIMs W HOMEHKJIATypa, XUMHUYECKHE CBOWMCTBA M TEHETUYECKasl CBS3bh BEIIECTB
Pa3IUYHBIX KJIACCOBY»; «METO/bl MMO3HAHUS B XUMHH. XUMHUS U KU3HB: XUMUYECKas peakius. PacueTsl Mo XUMUYECKUM GOopMyIaM U ypaBHEHUSIM
peakuuii». B KaxkIoM M3 3THX TeMaTHUYeCKHX OJIOKOB ObUIM MPEACTABJICHBI 3a/laHHsl Kak 0a30BOro, Tak M MOBBIIMIEHHOTO YPOBHEW CIOXKHOCTH,
pacmnoyiokeHHbIE M0 HApaCTAaHUIO KOJIMYECTBA U YPOBHS CJIIOKHOCTH JACHCTBUN, KOTOPhIE HEOOXOAUMBI JIJIs1 UX BBIOJIHEHUSI.

OcCHOBHBIE CTaTUCTUYECKUE XapaKTEPUCTUKHU BbioHeHus 3ananuiit KUM B 2025 rony

Howmep Ypose IIponeHT BBIIOJIHEHMS 3a4aHUS
3aJlaHu [TpoBepsiemble AIIEMEHTHI COlepKaHus / yMEHUs Hb B OpinoBcKoii 00J1aCTH B IpyIax y4aCTHUKOB
1B CIIOK 9K3aMEHa C Pa3HbIMH YPOBHIMMU I1OATOTOBKU



KM HOCTHU B IpyIe
3a7aH HE B IpyIIie s
Hst . | mpeogoseB oT B I'pyIIe
CpeIHHIA rpyIime
% 11070, MHUHHUMAa o1 61 110 ot 81 1o
MHUHHMAJIb | BHOTO 10 100 T.0.
o 80 1.0.
HbIi Oamn, | 60 T1.0.
%
Yacrn 1.
CoaepxaresibHbIe 0JIOKH
«Teopernyeckune oCHOBbI XUMUW», «Heopranuueckue Bemecrsa». 3aganus 1-9
CoBpeMeHHast MOJIeNb CTPOEHUS aToMa. PacmpeneneHue 3JIeKTPOHOB 110 33,33 60,48
SHEPreTHYECKUM ypoBHsIM. Kitaccuukanuss XuMU4IeCKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS YIHEPreTHYCCKUX YPOBHEW aTOMOB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs b
KoH(UTrypanus atoma. BaneHTHbIe 371eKTpoHbI / [IpUMEHSATh OCHOBHBIC
TIOJIOKCHUSI XMMUYECKUX TCOPUH 71 aHAJIM3a CTPOCHHUSI U CBOMCTB BEILIECTB;
1 XapaKTepu30BaTh S, P u d-3eMeHThI 110 ux nojokeruto B I1C /1. 1. Menneneesa. 71,18 78,63 94,64
[Tepuoaunyeckas cucrema xuMuieckux sneMeHToB /.M. Menaeneena.
®uzunueckuil cMbic [Tepuoguueckoro 3akona /.M. Menaeneesa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB M HX COCIMHEHHI 110
MepUo/IaM U rpyInaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB MPOCTHIX b
BEIIIECTB, BOJOPOIHBIX COCMHEHHM, BBICIIIUX OKCHJIOB M THIPOKCHIOB /
OOBACHATH 3aBUCHMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB H X COEIMHEHHH OT
2  |monoxkenus anementa B [ICXD /1. 1. Menpeneesa. 67,69| 33,33 55,09 72,52 95,54
DneKTpooTpHUIIATeIbHOCTh. BanenTHOCTh. CTeneHb okuciaeHus / [loHnmMath 5
3 CMBICJT BKHEHUIIIMX TTOHATHI BBIACIISATh HX XapaKTCPHbBIC TPU3HAKH. 75,98 22,92 69,46 84,73 98,21




Bupl xumudeckoii cBsi3u (KOBaJICHTHASI, MIOHHAS, METAJUIMYECKas, BOIOPOIHAS) U
MEXaHU3MBbI ee 00pa3oBaHus. MEKMOJIEKY/ISIPHBIE B3auMozielicTBrs. BelecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUSL. THI KPUCTAIUIMYECKUX PELIETOK.
3aBHCUMOCTB CBOMCTB BEIIIECTB OT THIA KPUCTAJUIMUECKOM pemierky / OnpenemnsTh
BUJ XUMHYECKUX CBSI3€H B COCTMHEHUSAX U THUIT KPUCTAJUIMYECKON PEIIETKY;
MIPUPOTY XUMHUUECKON CBSI3U; OOBSICHSITH 3aBUCHMOCTb CBOMCTB HEOPraHMUECKHUX 1
OpPraHMYECKUX BEILIECTB OT UX COCTaBa U CTPOCHMUSI.

70,74

20,83

61,08

80,92

94,64

Knaccuguxarys Heoprannueckux Beriects. HomeHk1aTypa HeopraHu4eckux
BemectB / KnaccuguuupoBaTs HeopraHH4ecKre BelecTBa 10 BCEM N3BECTHBIM
KJIaCCH(PUKAIMOHHBIM ITPU3HAKAM; ONPEENsATh IPUHAIIEKHOCTb BEILIECTB K
Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COeJMHEHUH.

76,20

12,5

68,86

90,08

98,21

XUMHUYECKHE CBOMCTBA BAYKHEHIIIMX METAJIIOB (HATPHIMA, KA, KAJIBIIUNA, MAarHUI
ATIOMUHHH, ITUHK, XPOM, JK€JIE30, MeJIb) U UX coenHeHni. O01me crocoobl
MOJTy4YEHHU S METAJIJIOB.

XUMHUUECKHUE CBOMCTBA BAKHEUIIIMX HEMETAJLIOB (TaJIOr€HOB, CEpPhI, a30Ta,
docdopa, yriaepoaa, KpeMHHs) U UX COSAMHEHUH (OKCHIOB,
KUCIIOPOJICOAEPIKAIINX KUCIIOT, BOJOPOAHBIX COSTUHEHUI ). DIEKTPOIUTHYECKast
muccoranysi. CUIIbHBIC U cabblie AIeKTpoimThl. Cpea BOJHBIX PACTBOPOB:
KUCIIast, HeWTpasbHas, 1enouHasi. CTerneHb TUccoraiyy. Peakimm noHHOro
oOMeHa.

W neHTrduKays HeOPraHUIECKUX coeMHeHni. KauecTBeHHbIE peakiy Ha
HEOPraHUYeCKUE BEIIECTBA M MOHBL. /XapaKTepru30BaTh OOIHE XUMHYECKHE
CBOMCTBA IMPOCTHIX BEIIECTB — METAJJIOB U HEMETAJUIOB; XapaKTePU30BaTh OOIIHE
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COSTUHEHUH,
CBOWCTBA OTJIEIBbHBIX PEACTABUTEIICH ITHX KIIACCOB.

81,11

7,29

22,46

93,89

99,55

XUMHAYECKHE CBOMCTBA BAKHEHIIINX METAJIOB (HATPHIA KaJIUH, KJIBIMA, MAaTrHUA T
AIFOMUHHHN, IIMHK, XPOM, 5K€J1e30, Me/lb) ¥ MX coeuHeHui. O011e cnocoObl
MOJTy4E€HHUSI METAJLIOB.

XUMHAYECKHUE CBOMCTBA BAYKHEHIIIMX HEMETAIIJIOB (TaJIOr€HOB, CEPBI, a30Ta,
docdopa, yriaepoaa, KpeMHHs) U UX COSAUHEHUHN (OKCUIIOB,
KUCIIOPOJICOIEPKAIINX KHCIIOT, BOMOPOIHBIX COSMHEHNH ). / XapaKTepru30BaTh
0011I1ie XMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKUX COSTMHEHHH,
CBOWCTBA OT/IEIBHBIX PEACTABUTEIIEH ITUX KIIACCOB.

47,60

2,99

61,07

91,96




XUMHAYECKHE CBOMCTBA BAYKHEHIIIMX METAJIIOB (HATPHIA KaJIMi, KAJTBIIMA, MAarHUN
ATIOMHUHHH, ITUHK, XPOM, JKEJIE30, MEJIb) U UX coenuHeHni. O01mme criocoobl
TIOJTyYECHH S| METAJIJIOB.

XUMHUECKHUE CBOMCTBA BAKHEUIIINX HEMETAJUIOB (TaJIor€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa, KpeMHHUs) U UX COSTMHEHUH (OKCHJIOB,
KUCIIOPOJICOIEPIKAIIIX KHCIIOT, BOJOPOIHBIX COSIMHEHHI). / XapaKTepu30BaTh
001IMe XMMUYECKHE CBOWCTBa OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COSTUHCHUM,
CBOWCTBA OTJIEIBHBIX PEACTABUTEINIEH ITHX KIIACCOB.

60,26

6,25

13,47

70,99

96,43

I'enernyeckas CBsI3b HCOPraHN4CCKHUX BCIICCTB, IPUHAJICKAIIUX K PA3JIMIHBIM
Kjaccam. / XapaI(TepI/ISOBaTB O6I.[II/I€ XUMHMYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HCOPraHN4CCKHUX COCZ[I/IHCHI/Iﬁ, CBOICTBA OTACIBHBIX HpeﬂCTaBHTeHeﬁ O9THUX
KJIaCCOB, O00BSACHATDL 3aBHCUMOCTh CBOICTB HCOPraHM4CCKUX BCUICCTB OT UX
COCTaBa U CTPOCHMS.

70,31

12,5

54,49

88,55

97,32

Conep:karenbHblii 0,10k «Oprannyeckue BeuecTsa». 3aganus 10-16
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[pencraBienue o KnaccuUKaIy OpraHudeckux BemecTs. HomeHnkmatypa
OpPraHMYEeCKUX COEAMHEHUH (CUCTeMaTHUecKast) U TPUBUAJIbHbBIC HAa3BaHUS
BOKHEHIIIMX MPEACTABUTENICH KJIACCOB OpPraHMUYeCcKuX BelecTs / OnpenensiTs
MIPUHA]JISKHOCTD BEIIECTB K Pa3IMYHBIM KJIacCaM OPraHMYECKUX COCIMHEHUH.

64,19

10,42

40,72

83,97

99,11

11

OCHOBHBIE IIOJIOXKEHUSI TEOPUH CTPOSHUS] OPraHNYECKUX COSANHEHUN
A.M.BytnepoBa. YrieponHslii CKeleT opraHnyeckoi MosieKysibl. KpatHocTb
XMMHYECKOHN CBSI3U. G- U TT-CBSI3U. SP°-, SP2-, SP- rubpuau3alu opouTanei
aTOMOB yrJiepojia. 3aBUCHMOCThH CBOWCTB BEIIECTB OT XUMUYECKOTO CTPOCHHUS
Mmonekyi1. ['omosnoru, 'omonoruueckust psa. M3omepust u uzomepsl. [Toustue
0 (pynkumoHanpHOM rpynmne. OpreHTaoHHbIe 3((EeKThl 3aMecTUTENEN. /
[TprMeHSTH OCHOBHBIE IOJIOXKEHNST XMMUUECKHUX TEOPHUI [ aHAJIM3a CTPOEHUS U
CBOICTB BEILIECTB; ONMPEAEIATH BUJL XMMUUECKUX CBSI3EH B COSTMHEHUSX U TUIL
KPUCTAJUIMYECKON PELIETKH; ONPEEIIATh IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJI;
OIIPENIEIATh TOMOJIOTY U H30MEPBL

51,75

6,25

31,14

61,07

91,07
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XUMHUYECKHE CBOMCTBA YTIIEBOAOPOJOB: AJIKAHOB, IMKJIOAIKAHOB, aJIKEHOB,
JTMEHOB, aJIKWHOB, APEHOB.

XUMHUYECKHE CBOMCTBA KHCIIOPOICOAEPIKAIIMX COSAMHEHHIA: CITUPTOB, heHOIIa,
QJIBJICTHUIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, CIIOXKHBIX 3(HPOB, KHPOB, YTIICBOIOB.
/ TlonTBepXkIaTh XapaKTepHbIE XUMUYECKIE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU; XapaKTEpU30BaTh COCTaB

Y XMMHYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKUX COCIUHEHUI.

40,83

2,08

17,96

48,85

82,14

13

XHUMHUYecKrue CBOMCTBA KMPOB. Mblila KaK COJIM BBICIIMX KapOOHOBBIX
KUCIOT. XMMHYECKHE CBOMCTBA INIIOKO3BbIL. J{Mcaxapuasl: caxaposa,
MaJibT03a. BoccTaHaBIMBaIOmMe U HEBOCCTAHABIMBAIOUIUE AN CaXapU/Ibl.
I'upponu3 nucaxapunos. [lonrcaxapuasl: Kpaxmain, TJIUKOIEH.
XUMHUYECKHE CBOMCTBAKpaxmala U LEJUIF0JI03bl. XapaKTepHbIe
XUMHYECKHE CBOMCTBAaMUHOB. AMMUHOKUCIIOTBI U O€IKHU. AMUHOKHUCJIOTBI
Kak am(poTepHble OpraHnueckue coequHeHus 10 O CHOBHbIE
AMHUHOKHUCIIOTHI, 00pasyomue 6enku. Baxkneiimue cmocoObl morydeHus
AMHUHOB U aMUHOKHUCIOT. XMMHUYECKHE CBOWCTBA OEIKOB: TUIPOIH3,
JIeHATypallus, Ka4eCTBCHHBIC (I[BETHBIC) peaKuu Ha Oenku. /
IlonTBEp)KAATH XapaKTEpPHbIE XUMHUUECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLMMU
SKCIIEPUMEHTAMM;, XapaKTEPU30BATh COCTAaB U XUMHUYECKHE CBOMCTBA U3Y4EHHBIX
OpPraHNYECKUX COETMHCHHIA.

58,08

18,75

32,34

71,76

97,32

14

XHUMHYECKHE CBOUCTBA yII€BOIOPOIOB: AJIKAHOB, IUKJIOAIKAHOB,
AJIKEHOB, AJIKAJUECHOB, AJIKUHOB, APEHOB.

Peakuu 3aMenieHus rajoresa HaruJpokcorpynny. /leiictBue Ha
TAJIOT€HIIPOU3BOIHBIE BOAHOI'O U CIIUPTOBOTO paCTBOPA MIEIOUH.
B3aumopeiicTBue TUrajoreHajaikaHoOB ¢ MAarHUEM M LUHKOM.
Hcnonbs30BaHue rajlor eHIPOU3BOJHBIX YIJIEBOAOPOAOB IIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

CBoOonHOpaINKaNbHBIN U MOHHBIH MeXxaHu3Mbl peakiuu. [TonsTue o
Hykieodune u anektpoduie. [IpaBuno MapkoBuukosa. [IpaBuio 3aiinena.
/ TlonTBepyKIaTh XapaKTEePHbIC XUMHUYCCKUE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMM; XapaKTEPU30BATb COCTAaB U XUMHYECKHE
CBOICTBA U3YYEHHBIX OPraHUUECKUX COCTUHEHHA.

56,00

9,88

72,90

97,32
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XapakTepHbIe XUMUYECKHE CBONCTBA MPECIbHBIX OJJHOATOMHBIX U
MHOT'OaTOMHBIX CHUPTOB, ()eHOJIA, aJIbJIETU/I0B, KAPOOHOBBIX KUCIIOT,
CI0XHBIX 3PUpOB. BaxkHel mue crnocoObl MOJydeHUS
KHCJIOPOACOAEPKAMUX OpraHuIecKuX coennHenuii./ [lontBepxnarh
XapaKTepHbIC XUMIYECKHIE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMH; XapaKTEPH30BATh COCTAB M XHMHICCKHE CBOMCTBA M3YUICHHBIX
OPraHUYECKUX COCTUHCHHI.

50,76

1,04

8,08

61,07

92,41

16

['eHeTnueckas CBS3b MEKIY KIACCAMU OPTaHUYECKUX COSIUHCHUM. /
IloaTBEpP)KAATH XapaKTEPHBIE XUMUUECKHE CBOMCTBA BELLIECTB COOTBETCTBYIOLUIMMU
OKCIIEPUMEHTAMH.

IT

67,90

8,33

46,11

90,84

99,11

Conep:xaresbHble 010KH «XUMHYecKasi peakius». «MeToabl N03HAHUS B XUMHHU. XUM

(¢hopmysiaM 1 ypaBHeHHsIM peakuuin».  3aganus 17-28

Hs U JKH3HbY. « PacdyeThbl 0 XUMHYECKHM

17

Xumunueckas peakuus. Knaccudukanus XuMuuecKkux peakui B
HEOPraHU4Y€eCKON U OPraHUYE€CKON XUMHUH. 3AKOH COXPAHEHUS MaCChl
BemiecTB. / KiaccuuippoBate XMMUUECKHE PEAKLIMY B HEOPraHU4ECKON 1
OpraHNYeCcKON XUMHU.

74,24

10,42

62,87

91,60

98,21

18

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB. /
HpeHCTaBHCHI/IH O TCPMOANHAMHUYCCKUX U KUHECTUYCCKUX 3aKOHOMEPHOCTAX
MIPOTEKAHUS XUMHYECKUX PEAKIHH.

77,07

35,42

71,26

82,44

97,32

19

OKUCITUTENbHO-BOCCTAHOBUTENbHBIE peakiiuu. [loBeeHIe BeIlecTB B
cpenax ¢ pa3HeiM3HaueHueM PH. Mertonbsl 3nekTpoHHOrO OanaHca. /
OnpenensaTs CTeNeHb OKMCICHUS XUMUYECKHMX DJIEMEHTOB, 3apsi/Ibl HOHOB;
ONPENENATh OKUCIUTENb U BOCCTAaHOBUTENb. COCTaBIATh YPAaBHEHUS
OKHCIIUTEIbHO-BOCCTAaH OBUTEIILHBIX PEAKIIHI TOCPEICTBOM COCTABJICHUS
DIIEKTPOHHOTO OaaHca dTUX PEaKIuil.

66,38

12,5

50,3

80,92

96,43

20

DJEeKTPOIU3 pacTBOPOB U paciiaBoB coseil / COCTaBIsATh ypaBHEHHUS
XMMHUYECKUX pEaKLUN U PaCKPbIBATh UX CYIIHOCTb.

83,41

25

79,64

95,42

100,0

21

I'maponus coneii. MonHoe nmpousBesieHre BOAbl. BoiopoHbIl NOKa3aTellb
(pH) pactBopa. / CocraBiasaTh ypaBHEHUS XMMHUYECKUX PEaKIUi THAPOIM3a 1
PacKpbIBaTh UX CYIIHOCTbD.

73,14

12,5

60,48

91,60

96,43




22

OGpaTtumble peakiiuu. XUMHUecKoe paBHOBecre. DaKTOPHhI, BIUAIOIINE HA
COCTOsSIHME XUMHYecKoro paBHoBecus. [Ipunmumn Jle-IllaTense. /
ITpencraBneHus 0 MEXaHU3MaxX XUMUYECKUX PEaKLUN, TEPMOJIUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX UX IPOTEKAHUsS, O XUMUYECKOM
paBHOBECHUU.

65,17

2,08

14,97

75,19

97,32

23

O6paTuMble 1 HEOOpAaTUMBbIE XUMHYECKUE pEaKIINU. XUMHUECKOEe
paBHOBecue. Pac4érsl KOMUeCTBa BENIECTBA, MAaCChl BEIIECTBA UIIU
00BbEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UIH O0BEMY
OJTHOTO M3 y4acTBYIOLIMX B peakuuu BemecTs. / [Ipencrasnenus o
MEXaHU3MaX XMMUYECKUX PEAKLUN, TEPMOJAUHAMUYECKUX U KUHETHYECKHUX
3aKOHOMEPHOCTAX UX IIPOTEKaHUsA, O XMMUYECKOM paBHOBecHH. IIpoBoanTh
pacyéThl 0 XMMUUECKUM (OpMyJiaM U YPaBHEHUSAM XUMUYECKUX PEaKLU C
MCIOJIb30BaHUEM (PU3HUECKHUX BEIUYHUH.

81,33

8,33

38,32

89,69

95,98

24

Nnentudukanus HeOpraHMYeCKuX coeTuHeHnil. KauecTBeHHBIC peaKInu
Ha HEOPraHWYECKUE BEIIeCTBa M MOHBL. MaeHTH(HUKAIMSI OpraHuYeCKUX
coeMHEHU. Pelienne sKkCcrnepuMeHTaabHbIX 3a7a4y Ha pacrno3HaBaHUE
BenecTB. / [maHupoBaTh M OCYIIECTBISITH SKCIIEPUMEHT I10 TTOJTYIEHHUIO U
pacIiO3HABAaHUIO BAKHEUIIIMX HEOPTaHMUECKUX M OPraHUYECKUX COSIMHEHHIA, C
Y4EeTOM MPUOOPETEHHBIX 3HAHUH O MpaBUiIax 0€30MacHoi pabOTHI C BEIIECTBAMH B
7ab0paTOpPHH U B OBITY.

49,67

2,08

8,08

53,82

92,86
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25

Xumus B MOBCEIHEBHOM xu3HU. [IpaBuna 6e3omacHoil pabOTHI ¢ €AKMMH,
FOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMHU.
Xumus U 310poBhe. XUMHUSA B MEJUIIMHE. XUMHUSA U CEIbCKOE XO35UCTBO.
XUMHS B IPOMBILIJIECHHOCTH. XUMUS U DHEPreTUKA: IPUPOIHBIN U
MOMYTHBIN HEPTIHOW Ta3bl, UX COCTAaB M Ucnoib3oBanue. CocraB HehTH U
e€ mepepaboTKa (MPUPOIAHBIE UCTOYHUKU YTIIEBOJOPOIOB).

XuMus 1 3KOJorusi. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CPEIbl U €Tro
nocnenctsus. Oxpana runpocdepsl, MOYBbI, aTMOCHEphI, QIOPHI U GayHBI
OT XUMHYEecKOoro 3arpssHenus. [IpoGiema oTX010B U MOOOUYHBIX
NPOAYKTOB. AJbTEepHATUBHBIE UCTOYHUKH YHEPTHH.

OOuue npeacTaBlIeHHs O MPOMBIIIUIEHHBIX CIIOCO0AX MOTy4YeHUs
XUMHYECKUX BEIIECTB (Ha MpUMepe NPOU3BOACTBA aMMUaKa, CEpHOMU
KucnoThl). UépHas u uBeTHas Mmetasutyprusi. CTEKJIO U CUIIMKATHAs
NpOMBIIIIEHHOCTH. [IpombinnenHas opranndeckas xuMmusa. CoipbE niis
OPraHUY€eCKON MPOMBIIIIIEHHOCTU. CTPOEHHE U CTPYKTYpa OJUMEPOB.
3aBUCUMOCTb CBOMCTB IMOJMMEPOB OT CTPOEHHS MOJIeKyJ1. OCHOBHBbIE
CIOCOOBI TOJTYYCHHSI BHICOKOMOJEKYISIPHBIX COSANHECHUI: peaKIuu
noJMMepu3alnu U noaukonaeHcanuu. Kmaccudukanus BonokoH. / UmeTs
(bakTomornyecKue CBeIEHUsI O CBOMCTBAX, COCTABE, MOyUYCHUU U 0e30MacHOM
MCIOJIb30BAaHUY BOKHEUIITMX HEOPTaHMYECKMX W OPraHMYECKHX BEIIECTBB
OBITY U TPAKTUYECKON JEATETHHOCTH YEI0BEKa; OOIMNX HAYYHBIX TPUHITUATIAX
XUMHUYECKOTO MPOU3BOCTBA (HA MPUMEPE MTPOU3BOICTBA CEPHON KHCIIOTHI,
aMMHaKa, MeTaHOJIa, IepepadoTKu HedTH).

62,01

37,5

50,3

63,36

88,39

26

Pacderbr MaccoBo# 10 W MOJSAPHOH KOHIICHTPAIMHU BEIIECTBA B
pactBope. / [IpoBoUTE BEIMHCIEHNS [T0 XUMUYECKUM (hOpPMYJIIaM.

66,59

10,42

44,91

87,02

99,11

27

Pacuérer TenmoBoro sddexra (mo TePMOXUMUYECKUM YPABHEHUSAM ).
Pacuérel 00bEMHBIX OTHOLICHU Ta30B MPU XUMUUYECKUX PEAKIUAX. /
[TpoBOMWTE BEIMKCICHUS 10 XUMHYECKUM (POPMYIIaM B YpaBHEHUSIM.

74,67

14,58

61,68

91,60

100,0

28

Pacuérsl Mmaccsl (00BbEMa, KOMMYECTBA BEIIECTBA) MPOJYKTOB peaKuH,
€CJIM OJIHO M3 BEILIECTB JaHO B U30BITKE (MMEET MPUMECH); pacuéThl
MacCOBOW MJIM 00BEMHOM JOJIM BBIXO/Ia MPOIYKTa PEAKIIUU OT
TEOPETHYECKH BO3MOKHOT0. / [IpOBOANTE BEIMUCIICHUS TIO XUMUYECKUM
(dopMynaM 1 ypaBHEHHSIM.

48,47

2,08

16,17

67,18

94,64

11



Yacts 2. 3agaumsa 29-34

29

OKuCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakliny. [loBeieHNe BelecTB B cpeiax ¢
pa3HbIM 3HaueHneM pH. Mertonb! anexkTporHoro 6ananca. / CocTaBisITh
YpaBHEHU S OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN OCPEICTBOM
COCTaBJICHHSI DJIEKTPOHHOT0 Oananca dTHX peakiuii. [lonTBepkaTe XapakTepHbIe
XUMHUYECKUE CBOWCTBA BEILIECTB COOTBETCTBYIO

HIMMHU SKCIEPUMEHTAMHU U 3alIUCSIMU YPaBHEHUN XUMUYECKUX PEaKIuil.

39,63

4,79

47,71

87,05

30

Dnextponutruyeckas guccouuanus. CunabHble v ciiadbie 3nekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIas, HEUTpasibHas, meoynas. CTeneHb
nucconuanuu. Peakiuu nonnoro ooMena / CocTaBisiTh MOJIHBIE U
COKpaIEHHbIE YpaBHEHHS peakiuii HOHHOTO 0OMEeHa, YUUThIBasl YCJIOBUS, PU
KOTOPBIX ATH pPeakiuu UAyTI0 kKoHa. [logTBepKaaTh XapaKTepHble XUMHUYECKHIE
CBOICTBA BEIIECTB COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U 3alUCIMHUYPaBHEHUN
XUMHUUYECKUX PEAKLIHI.

62,45

1,04

16,17

80,92

97,77

31

I'eneTnueckas cBsI3b HEOPTraHUUYECKUX BELIECTB, IPUHAIECKAILUX K
pa3nauuHbIM Ki1accaM. / COCTaBIATh YpaBHEHUS! XUMHUECKUX PEAKLUi 1
PacKpbIBaTh UX CYLIHOCTh. [loATBEpkKAATh XapaKTEpHbIE XUMUYECKHE CBONCTBA
BEIIECTB COOTBETCTBYIOIUMU YKCIIEPUMEHTAMH U 3aIIUCIMHYPaBHEHUI
XUMUYECKUX peakiuil. [[mannpoBaTe 1 IpOBOJUTE XMMUYECKUIN HKCITEPUMEHT.

45,36

0,75

56,49

90,40

32

['eHeTnyecKkas CBSI3b MEKAY KJacCaMU OPTaHUYECKUX COSTUHEHHIA. /
CocTaBisATh ypaBHEHHS] XUMUUYECKUX PEAKIIMI U PACKPBIBATh UX CYIIHOCTb.
[TonTBepxkaaTh XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMU U 3alMCIMUYPAaBHEHUN XUMUYECKUX peakuuil. [Inanuposats n
IIPOBOJUTh XUMHYECKUI DKCIIEPUMEHT.

47,55

0,36

64,58

93,75

33

HaxoxxaeHnue MoJieKyJIIpHO# (hOpMyJIbl OpraHUYeCcKOro BEIeCTBa 110 €ro
MJIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTAB, HJIH 110
NPOJIYKTaM CTOPaHUs, YCTAHOBJICHHE CTPYKTYPHOU (POPMYIIbI OPraHu4ECcKOro
BEI[ECTBA HAa OCHOBE €r0 XUMUUYECKUX CBOMCTB MM CTOCOOOB ToNydeHus /
[TpoBOANTE pacdErhl MO XUMUICCKUM (DOPMYJIaM B ypaBHEHUSM XHMHUCCKHX
pEaKIHiA C UCITOIB30BaHUEM (PU3UICCKIX BEIMYHMH MO0 HAXOXKICHUIO XUMUICCKOH
(GopMyJIbI BEILIECTBA.

32,10

0,2

32,32

89,29
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Pacuérsl Mmacchl (00BbEMa, KOIMYECTBA BELIECTBA) IPOJYKTOB PEaKIUU, €CIU
OJIHO M3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, SCIIH
OJZIHO M3 BEIIECTB JJAHO B BUJI€ pACTBOPA C ONPEAEIEHHON MAaCCOBOM 10JIEN
pacTBOpEHHOro BeniecTBa. PacuéTsl ¢ MCMONb30BAHUEM MOHITUN «MaccoBast
JIOJISI», «MOJIIpHAsi KOHI[EHTPALUs», «PacTBOPUMOCTh». / [IpoBOAUTD BHIUMCIICHUS
34 | mo xuMuueckuM GopMysiaM U YpaBHEHHUSIM. B 16,48 0 0 6,68 58,93

Ananu3 TaGnUIbl TOKa3bIBAET, UTO BCE 3a7aHKs 0A30BOT0 YPOBHS CIIOKHOCTH (KpOMeE eIMHCTBEHHOTO 3a/1aHus 28) BBIIOJHEHBI BbIIIE YPOBHS
ycBoenus (Boie 50%). Jlaxe 3amanue 25, nmpopepsrolnee 0O0JbIIOEe KOJINYECTBO MPOBEPSEMBIX 3JIEMEHTOB COAEpPXKaHUSA, KOTOPOE TPaJAULIMOHHO
9K3aMEHYEeMbI€ BBHIMOJHSIA C Pe3ylbTaTOM 3HAYUTEIHLHO HMXKE YPOBHS yCBOEHHS, B 3TOM T'OJy BBINOJIHEHO ¢ pe3yiabTaTtoM 62,01%. Tombko
3ajaHue 28, KOTOpoe MpPOBEpsieT YMEHUS IPOBOAWUTH BBIMMCIEHUS 10 XMMUYECKUM (OpMysaM M YpaBHEHHSIM, pelliaTh 3aJaudl C pacdeToM MaccChl
(oObéMa, KOIMYECTBA BEIIECTBA) IPOJAYKTOB PEAKIIMHU, €CIU OJHO U3 BEIIECTB JaHO B U30bITKE (MMEET IPUMECH); C paCU€TOM MAacCOBOH WU
00BbEMHOI N10JIM BBIXOAA MPOJYKTa PEAKLUU OT TEOPETUUYECKHM BO3MOXKHOI'O BBIMOJHEHO C pe3yjiabTaToM TOJbKO Ha 1,5% HuUXKE ypOBHS
YCBOCHMUS.

Bce 3amaHusi MOBBIIIEHHOTO M BBICOKOT'O yPOBHEW CIOKHOCTH BBIMIOJIHEHBI TaK K€ C Pe3yJbTaTOM BHIIIE YPOBHS ycBoeHHUA. Tak,
pe3yiabTaThl BHIMOJHEHUS 3aJaHUN MOBBILIEHHOIO YPOBHS CIOXHOCTU Haxonarcsa B nuamnazone oT 40,83% (3amanue 12), 49,67% (3ananue
24) no 81,33% (3amanue 23), 81,11% (3aganue 6). Pe3yabTaThl BBIMOJIHCHUS 33JaHHI BHICOKOT'O YPOBHS CJIOKHOCTH HAXOISATCS B JUATIA30HE
ot 16,48% (3amanue 34) no 62,45% (3aganue 30).

3ananus caoxkHbIe 1JI ydacTHUKOB EID

3aganus 6a30Boro ypoBHs (C mporeHToM BhimoiaHeHus: Huke 50). C nporeHToM BhIoTHEHUS HIbKe 50% Tosbko 3agaHue 28.

- 3ajanue 28, KOTOpOe MPOBEPSIET YMEHUS NJIaHUPOBATH, TPOBOAUTH BHIYMCIICHHS 0 XUMHUECKUM (OopMyJiaM U ypaBHEHUSM, pelaTh 3a/1a4u
¢ pacueTroM Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAaKIMH, €CIIM OJHO M3 BEIECTB JaHO B U30bITKE (MMEET MPUMECH); C Pacy eTOM
MacCOBOM WM 0OBbEMHOM J0JM BBIXOJIa MPOAYKTA PEAKIIMH OT TEOPETUIECKH BO3MOXKHOTO. Pe3ynbpTaT BoimonHeHus 3aaanus 48,47, 4To TOJBKO Ha
1,5% HuKe ypOBHS YCBOSHHS.

- 3amanue 11 (pe3ynbTat BemonHenus 51,75%), koropoe nmpoBepsieT 3HaHusE 00 OCHOBHBIX TOJIOKEHHSIX TEOPUN CTPOSHHUSI OPraHUIECKUX COSIMHEHUN
A.M.BytnepoBa, 0 CTpOEHMM MOJIEKYJ OpPraHUYECKHX COEIUHEHHH, T'MOpUaAN3aluu opOuTaneld aToOMOB YIJepoaa, YMEHHsS HPUMEHATh OCHOBHBIE
MOJIOXKEHUS] XUMHUYECKUX TEOpUI JJIsl aHaIM3a CTPOEHHS U CBOWCTB BEILECTB; OMPEENATh BUJ XUMHUYECKUX CBSI3€d B COEAMHEHHUSX, IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI OPraHUYECKUX COSTUHEHUI; OIpeaessiTh TOMOJIOTH U U30MEPBI.

- 3aganue 13 (pesynbrat BemmonHenus 58,08%), KoTopoe mpoBepsieT 3HaHUSI O XUMHUYECKUX CBOMCTBAX XUPOB, YTIEBOAOB, aMUHOKHUCIIOT U
0eJKOB; YMEHUS TOITBEPXKIATh XapaKTEPHBIC XUMHUECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIMMHU SKCIIEPUMEHTAMH, XapaKTEPU30BaTh COCTaB U
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XUMHYECKHE CBOWMCTBA STHX OPraHUYECKUX COCMHEHWH, OOBSCHATh OOIIME CIOCOObI U MPUHLHUIIBI UX MOJYYSHHs, UMEET Pe3yNbTaT BBIMOJIHEHUS
HEMHOT'O BBIIIE YPOBHS yCBOEHHUs, BbIIE 50%.

- 3amanue 25, TpaJUIMOHHO BBIIOJHAEMOE SK3aMEHYEMbIMH C HU3KUM PE3YJIbTaTOM, 3HAaUUTeNIbHO HUXke 50%, nposepsrolee camoe 60JbI10e
KOJIMYECTBO 3JIEMEHTOB COJICPXKAHUS, UMEET pe3yabTaT BhinmoHeHus 62,01%. (Xumus B moBceaHeBHON xu3Hu. [IpaBuia 0e30macHoil paboThI ¢
€IKUMU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU, CPECTBAMH OBITOBOM XHMUH. XUMHS U 30pOBhe. XUMUSAB MEIUIINHE. XUMUS U CEIbCKOE
X03MCTBO. XUMHSI B MPOMBINIJIEHHOCTH. XUMHUS M DHEPreTHKa: MPUPOAHBIN M MOMYTHBIM HEPTSIHON Ta3bl, UX COCTaB W HCIOIb30BAaHUE.
CocraB HedtH 1 e€ nmepepaboTka (MPUPOTHBIE HCTOYHUKH YIIEBOAOPOIOB). XuMUs U dKonorus. OOmme mpeacTaBICHUs O TPOMBIIIICHHBIX
crocobax MOJy4YeHUs] XMMHYECKMX BeUIeCcTB (Ha MpUMepe MPOU3BOJACTBA aMMHakKa, CEpHOW KucioThl). UEpHas W IBETHas METaJTyprus.
Crteks0 U cuiIMKaTHas NPOMBILIIEHHOCTh. [IpoMblnieHHas oprannueckas XuMus. CeIpb€ i1 OpraHn4yeckoil npomeinaeHHocTu. CtpoeHue
U CTPYKTYpa MOJUMEPOB. 3aBUCUMOCTH CBOMCTB MOJIMMEPOB OT CTPOCHUS MOJeKyld. OCHOBHBIE CIIOCOOBI MOJIYYEeHHUS BBICOKOMOJEKYIISPHBIX
COEIMHEHMN: peakluu MOJUMEPU3aIuU U oJUKOHAeHcanuu. Kinaccu pukanus BOJIOKOH).

Bce ocranmpHbIe 3a1aHus 06230BOT0 YPOBHSI CJIOKHOCTH UMEIOT Pe3yJIbTaT BeIMTONHEHUS 0T 64% (3amanue 10) no 83,4% (3amanue 20).

3agaHus NOBBILIEHHOI'0 U BBICOKOI'0 YPOBHA (C NPOLEHTOM BbINOJHEHUS HUXKe 15)
Bce 3a1ans MOBBILIEHHOIO U BBICOKOI'O YPOBHS BBIIIOJIHEHBI C pe3yJIbTaToOM Bbllie 15%.

[IporeHT BBITTOTHEHUS 3aJaHU TTOBBIIIEHHOTO YPOBHS HaXoauTcs B quamnas3one ot 40,83% (3amanue 12) no 81,33% (3amanue 23).

bonee HU3KMiA pe3yabTaT BHIMOIHEHUS UMEIOT 3a/IaHUsI IOBBIIIIEHHOTO YPOBHSI:

- 3apanue 12 (pesynbrar BbimonHenus 40,83%), mpoBepsroliee 3HaAHUS O XUMHUYECKUX CBOMCTBAX YIJIEBOAOPOJOB, KHCIOPOICOACPKALIUX
COEIMHEHNH; YMEHUsI TOATBEPKIaTh XapaKTepHbIe XUMUYECKUE CBOMCTBA ITUX BEILECTB COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMU; XapaKTEpH30BaTh COCTAaB U
XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCITUHEHUM 3TUX KiiaccoB. CIIOKHOCTh JAHHOTO 33/1aHUS YBEIIMUEHA 32 CUET OTCYTCTBUSI YKa3aHMs Ha KOJMYECTBO
BEPHBIX OTBETOB.

- 3aganue 7 (IPOLEHT BBINOJIHEHUS cocTaBisieT 47,6%), mpoBepsoliee 3HaHUS 0 XUMUYECKUX CBOWCTBAX Ba)KHEHMIIIMX METAJUIOB M HEMETAIUIOB, UX
COGIMHEHUSAX, YMEHHUSl XapaKTepu30BaTh OOIME XUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIWHEHHH, CBOWCTBA OTHEIbHBIX
MIPEACTABUTENEN 3TUX KIIACCOB.

- 3aganue 24 (npoueHT BoimonaHeHus 49,67%), npoBepsitoliee 3HaHUSI 0 KAYECTBEHHBIX PEAKIUIX Ha HEOPraHMYeCKHe BEIIeCTBA U HOHBI, O
KAa4eCTBEHHBIX pPEAKUHsAX Ha OPraHWYECKHE BEIIeCTBA, yMEHUs HACHTH(HUIIMPOBATH HEOPTraHWYECKHE U OpPraHHYeCKHe COCAUHCHUS,
IJIAHUPOBATh M OCYILECTBJIATH AKCIIEPUMEHT IO MOIYYEHUIO U PACHO3HABAHUIO BAKHEHMIIMX HEOPraHMYECKUX U OPraHWYECKUX COCIUHEHUM, ¢ y4eTOoM
MIPUOOPETEHHBIX 3HAHUH O MPaBUJIaX O€30MacHON pabOThI C BELIECTBAMHU B JIAOOPATOPUH U B OBITY.

[TporeHT BBINIOJIHEHHS 3a/IaHUi BEICOKOTO YPOBHS HAXOAMUTCS B Anana3oHe ot 16,48% (3amanue 34) no 62,45% (3aganue 30).
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[Tpoune pe3ynbTaThl CTATHCTUYECKOTO aHAJIN3a

K unciy Gosiee ycnemHo yCBOEHHBIM JIEMEHTaM COZepKaHus, IPoBepseMbIX Ha 0a30BOM YPOBHE, CIE1yeT OTHECTHU:

- CTpOEHHE D3JIEKTPOHHBIX O00O0JOYEK aTOMOB JJIEMEHTOB IEPBBIX UYETHIPEX MEpUONOB: S-, P- U d-amemeHTHl (3agaHue Nel, mpoueHT
BeinosHeHus 71,18 %);

- BIIEKTPOOTPHIIATEIBLHOCTh, BAJICHTHOCTD, CTENCHD (3amanue Ne3, mporeHT BeinoaHeHus 75,98%);

- KJIacCU(UKALMU XUMUYECKUX peakuuil (3aganue 17, npoueHT BoinoaHenus 74,24%);

- CKOpPOCTh XUMHUYECKOW peakiuu (3ananue 18, mpoueHT BeinonHenus 77,07%);

- JIEKTPOJIN3 PACTBOPOB M paciuiaBoB coJieit (3amanue Ne20, mpoueHT BoinoaHeHus 83,41%);

- TU/IPOJIN3 COJIEH, NOHHOE MPOU3BEIEHHE BOABI, BOIOPOAHBIN moka3arens (pH) pactBopa (3amanue Ne 21, mporent Beimosnnenus 73,14%);

- pacuéThl 10 TEPMOXUMHUYECKUM ypaBHEHHsM (3a1anue Ne27, mpoueHT BoinonHeHus 74,67%).

K yucny 6osiee ycremHo yCBOCHHBIM 3JIEMEHTaM COJICPKAHUS, TPOBEPSIEMBIX Ha MOBBIIIEHHOM yPOBHE, CIEyEeT OTHECTH:

- DIIEKTPOJIMTHYECKAs TUCCOLMAIINS, PEaKIIM HOHHOTO OOMeHa, UIeHTHU(HUKALUI HEOPraHUYECKUX COCMHEHHUI C MOMOIIBI0 KaYeCTBEHHBIX
peakury Ha HeOpraHuyecKue BellecTBa U HoHbI (3aganue Ne 6, npoueHT BeinonHenus 81,11%);

- XUMHYECKOEe paBHOBECHE, PACYETHI KOJIMYECTBA BEIIECTBA, MACChl BEIIECTBA MM 00BhEMA Ta30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOTO M3 YYaCTBYIONIUX B 0OpaTUMOM peakimu BemecTs (3aganne Ne 23, mporieHT BoinoaHeHus 81,33%).

COOTBETCTBEHHO, K YUCITYy HanboJiee YCBOCHHBIX YMEHUH, HABBIKOB, BUJIOB JCSTEIbHOCTH OTHOCSTCS YMEHUS OMPENEISTh CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJICMEHTOB, 3aps10B MOHOB; aHAJM3UPOBATh CTPOSCHUE U CBOWMCTB BEIIECTB; XapaKTepU30BaTh S, p U d-3JIEMEHTBI 10 MX IMOJOKCHHIO B
IIC JI. . MenneneeBa; oOBICHITh 3aBUCHMOCTh CBOMCTB XMMHUUYECKHX 3JICMEHTOB M HUX COEAMHEHWH OT mojiokeHus sjaementa B [ICXD JI. U.
MenzeneeBa; COCTaBJISATh ypaBHEHUS XMMHUYECKHX PEAKIMM TUAPOIM3a M PACKPBIBATh UX CYIIHOCTh; YMEHHUS MPOU3BOAUTH BBIUMUCIECHHUS IO
TEPMOXUMHUYECKUM YPAaBHEHUSM PEaKIIHA.

Jlnara3oH BBIMIOJHEHUS 3aJlaHUii 0A30BOTO M MOBBIMIEHHOI'O YPOBHEH CIIOKHOCTH B 2025 romy pasiuyeH 1Mo CPaBHEHHUIO C Pe3yJIbTaTaMH
BBITNIOJIHEHU S 3aJJaHUH, IPOBEPSAIOIIUX T€ )K€ CaMble 3JIEMEHTHI copepxkanus B 2024 rony.

W3 28 3amanuii 6a30BOro M MOBBINICHHOTO YPOBHEH CIIOKHOCTH PE3YJIbTaThl BhIMONHEHHMs cemu 3amanmii (Ne 1, 2, 10, 11, 12, 19, 28)
OKa3aJIMCh HIKE PE3yJIbTATOB BBHIOJHEHHS aHAJOTHYHBIX 3amaHuii B 2024 rony. Ilpouent Bomonnenus 3aganuid Ne 15, 21,23 mo cpaBHEeHHIO ¢
IPEIBLIYIIIUM TOJI0M IIpaKTH4YecKu He u3Menuicsa. Ocransubie 18 3amanmii (3, 4, 5, 6, 7, 8, 9, 13, 14, 16, 17, 18, 20, 22, 24, 25, 26, 27) BbIIOJHEHBI
JIy4Ille, 4eM B MPEAbIAYIIEM IOy, TPOIEHT BhIMoJHeHus Boiiie oT 10% 1o 34%.

CreqyeT OTMETUTD BBICOKHUN YPOBEHb BBITOJTHCHHS
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- 3amaHusi 6azoBoro ypoBHs Nel7, mpoBepsromiero 3HaHHsS O KIaCCH(PHUKAIMAX XUMHYECKUX DPEaKLIUW, YMEHUsS UX KiIaccu(UIMpOoBaTh,
KOTOPOE BBIMIOJHEHO C pe3ysbTaToM mo4yTH Ha 34% Bhimie (B TeKymieM roay % BBIIOJAHCHUs coctaBui 74,24%, B npeapiaymem — 40,66%),
HECMOTpsI Ha U3MEHEHHUE B 3TOM rofy (hopmaTa mpeabsBICHUs JaHHOTO 3a1aHHS;

- 33/TaHUS TIOBBIIIIEHHOTO YPOBHS CIIO)KHOCTH Ne 23, MpOBepSOIIeTr0 YMEHUSI POU3BOANTH HEOOXOIUMBIE PACUETHI 0 YPAaBHEHUIO 00paTUMON
xumuueckoil peakuuu (% BeinonHeHus coctaBuil 81,33%), 4TO 3HAUUTENLHO BBIIIE YPOBHS YCBOCHUS.

Cpennuii 6ani BBINOJIHEHUSI BCEX 3alaHUN U3 IIECTU BBICOKOI'O YPOBHS CJIOKHOCTHU Bbille 15%. [Ipu aTOM cienyeT oTMETUTb, UTO CHH)KEHUE
pe3ysbTaTOB BBIMOJHEHUS MO cpaBHeHHIO ¢ 2024 romoM mpous3ouwio mpu BbimoidHeHuH 3anaHuil 29, 33. Ilpu BBIMONHEHHWH 3aJaHUS Ha
TEHEeTHUYECKYI0 CBsI3b MEXIY KJaccaMd HEOPraHMYeCKMX COeIMHEHMH (MBICIEHHBII XUMMUYECKUI SKCIHEpPUMEHT) IPOLIEHT BBIIOIHEHUS
NPaKTHYECKU HE U3MEHHIICS.

Pe3ynbTar BRIOTHEHUS 3a1aHUI BEICOKOTO YPOBHS CIIOKHOCTH cocTaBisieT oT 16,48% (3amanue Ne29 « OKuCINTENEHO-BOCCTAHOBUTEIBHEIE
peaxuun) 10 62,45% (3ananue Ne 30 «DnekTpoauTHyecKas J1UCCOLMALNS IEKTPOIUTOB B BOAHBIX pacTBopaX. CHIIbHbBIE U ClIa0ble 3JIEKTPOIUTHI .
Peakuun nonHoro ooMeHay). Jlaxe npoleHT BblOJIHEHUs 3aJaHus 34 (KOMOMHUpOBaHHAs pacyeTHas 3a/laya) OKa3aJcs B 3TOM I'OJly BBIIIE YPOBHS
ycBoeHus. K ycliennHo 0CBOEHHBIM YMEHUSM, HaBbIKaM, BUAAM AEATEIbHOCTH MOKHO OTHECTH YMEHMS ONpPEesITh OKUCIUTENb U BOCCTAHOBUTE b;
OOBSACHATH CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH M COCTABIATh UX YPABHEHUS; YMEHHUS ONPEAENATh XapakTep cpelbl BOAHBIX
PacTBOPOB BEILECTB; OOBACHATH CYIIHOCTh U3YUYEHHBIX BUJOB XUMHUECKHX PEaKLIUi (COCTABIATh UX YPABHEHUs); YMEHHsI XapaKTepru30BaTh 00 Iue
XMMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX U OpraHMYECKHX COETUHEHMH, CBOWCTBA OTIENbHBIX MPEACTaBUTENEH ITUX KJIACCOB,
3aMMChIBaTh YPaBHEHUS PEaKIUil, MOITBEP)KIAIOIINX B3aMOCBS3b PA3IMYHBIX KIaCCOB HEOPTaHWYECKUX U OPTraHUYECKUX COEIUHEHUH.

OTH pe3yJbTaThl MO3BOJISIIOT CAENATh BHIBOJ O JOCTATOYHO XOPOIIEH MOATOTOBKE BHIMTYCKHUKOB K cAaue 9K3aMeHa, O JOCTaTOYHO YCIEITHO
YCBOEHHBIX IPOBEPSEMBIX 3JIEMEHTAX COIEP/KAHUS, YCBOCHHBIX YMEHHUAX M BUAAX ACATEIbHOCTH, BIaJEHUE KOTOPHIMU IIPOBEPSIOTCS 3aJaHUSAMU
9K3aMEHa 0 XUMHH.

Conep:xareibHbII aHAAN3 BbINOJHeHus 3a1anuii KUM

PaccmoTpuMm pe3ynbTaThl BHITOIHEHUS 3aJaHUM YacTH | 3K3aMEHAIMOHHOW paOOoThl IO COOTBETCTBYIOLIMM OJIOKaM.

VYCcBOGHHE TEOPETHUECKOr0 MaTepHuasa cojep:kareiabHoro Ojoka «TeopeThueckrue OCHOBBI XUMHH: COBPEMEHHBIE IPEACTABIECHUS O
ctpoeHnu atoma, [lepuonnueckuii 3axkoH u Ilepuonnueckas cucreMa xumuyeckux 3yemMeHToB .M. MenaeneeBa, xumMuueckasi CBsi3b U CTPOEHUE
BELIECTBA, MHOrooOpa3ue U OCOOEHHOCTH IMPOTEKAaHUs XMUMHUYECKUX peakLUi» MPOBEpsAIOCh 3aJaHUSMH 0a30BOr0 M IMOBBILIEHHOI'O YpPOBHEH
CIIOKHOCTH.

Ha rpaduke oTpaxeHbl pe3yibTaThl BBINOIHEHUS 3aJjaHUi 4acTu 1 B TEKyLIeM I'OAy B CPaBHEHHUH C pe3yJbTaTaMU BBIIOJHEHUS 3a/laHui B
2024 rony.
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BonbIIMHCTBO AIIEMEHTOB COAEpP)KAaHUS TAaHHOT'O TEOPETHYECKOro OJIOKa YCHENIHO OCBOCHO JK3aMEHYEMBIMH — CPEIHHUN HPOIEHT BBITOJHEHUS
3aaHuit — 6onee 65 %

- 0COOEHHOCTH CTPOCHHUS SHEPreTUYECKHX YPOBHEH aTOMOB (S-, P-, d-3JIEMEHTOB), OCHOBHOE M BO30YKCHHOE COCTOSHHS aTOMOB, DJIEKTPOHHAS
KoH(urypanus aroma. Banentrsie snextponsi (71,18 %);

- 3aKOHOMEPHOCTH N3MEHCHUS CBOWCTB JIEMEHTOB M MX COCAMHEHUH MO meproiam u rpymmam (67.69 %);
- IIEKTPOOTPHUIIATEIILHOCTh, BAJICHTHOCTD, CTENIeHb OKucyieHus (75,98 %);

- BUJbl XMMHMUYECKOH CBSI3M (KOBaJ€HTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJIHAs) U MEXaHU3MbI €e 00pa30BaHUs, BELIECTBA M OJEKYJSPHOIO U
HEMOJICKYJISIPHOTO CTPOCHHUSI, THITBI KpUcTammueckux pemierok (70,74%)

- KJ1accuuKalnus, HOMEHKJIaTypa HEOpraHu4eckux coequHenuit (76,2%);

- peaklMM MOHHOIo OOME€Ha, KaueCTBEHHbIE PEAKLUH Ha HEOPraHMYECKHE COEIUHEHMs M HOHBI, UACHTU(UKALMS HEOPraHMYECKUX COEAMHEHUN
(76,2%);

- BIIEKTPOJINA3 PACIIIIABOB M pacTBOpoB costeii (83,41%);

- XMMHMYECKasl peakiys, Kiaccu pukaius XMMHUYECKUX PeaKlUii B HEOpraHM4ecKoi 1 opraHnuueckoil xumuu (74.24%);

- CKOPOCTb PEaKI[fH, €€ 3aBUCUMOCTh OT pa3inyuHbIX (akTopos (77,07%);

- TUAPOJINA3 COJIel, BOAOPOaHbIH mokaszatens (pH) pacteopa (73,14%).
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Menee YCICIIHO BBIMMOJHCHBI 3a/IaHH A, KOTOPBIC TPOBCPAIN CICAYOIINUEC 3JICMCHTBI COACPIKAHUA JAHHOTO OJ10Ka:




- oOpatuMble peakiuu; GakTopbl, BIUSIOIINE HA COCTOSHIE XUMHUECKoro paBHoBecus; npuniun Jle llatense (65,17%);

- OKHUCJIUTEIh, BOCCTAHOBHUTEIb, OKUCIIMTEIFHO-BOCCTAHOBHUTENbHBIE peakiuu (66,38%);

- KQueCTBEHHbIE PEAKI[MN Ha OpraHNYeCKHe U HEOPraHUYEeCKHE COSIMHEHNUS, IPU3HAKN XUMHYECKUX peakiuii (49,67%);

- TEOpUsl CTPOEHUS OpraHnuecKux coenuHenuit A.M.bytiepoBa, crpoeHrne OpraHMyecKuX MOJIeKyJl, THOpUIU3alns 3JIEKTPOHHBIX OpOUTaliel aToMa

yriepoja, romoioru, uzomepsl (51,75%);

- XMMHUYECKHE CBOICTBA YTJIEBOAOPOOB, KUCIOPOICOAEPKALMX OpraHndyeckux coeaunenuii (40,83%).
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Kx BUHO 1O JaHHBIM BBIMTOIHEHUS 33/1aHUM, Han0oJiee HU3KYIO YCIEIIHOCTh AK3aMEeHyeMble MOKa3alu NPy PelIeHUH 3aJaHui JIUHUH 28.

3aganue No 28

[Tpu HarpeBanuu 132 r cynbppaTa aMMOHHS ¢ H30BITKOM THAPOKCUAA Kalblius Obuto momydeHo 38,08 i raza (H.y.). Onpenennte BbIXOI MPOAYKTa
pEaKIuu B MPOIEHTaX OT TEOPETUIECKH BOSMOXKHOTO. (3alUIIUTE YUCIIO C TOYHOCTBIO JI0 IETIBIX).

Tonpko 41,51% 3K3aMeHyeMBbIX, BBIIOJHABIINX JAaHHBIM BapUaHT, CMOIVIM BEPHO PEHIMTh 3aJady, MPEAIOKHUB OTBET «85». OIUH 3K3aMEHYyeM bl
(1,89%) npensio’kui OTBET B /iBa pa3a MEHbIIE, OUEBUJIHO, IIPU pacueTe He yuesl Kodp(PUIUEHTH! (KOJIUYECTBEHHbIE OTHOLIEHUS Cylb(paTa aMMO HUS
U aMMHaKa) B ypaBHEHHUHU.

Pemenue 3Tux 3amau npeanosaraeT HalucaHue ypaBHEHMs peakiuu. Jlanee HEOOXOIMMO MPOU3BECTH pacueT KOJMYECTBA BELIECTBA IO
YPaBHEHUIO peaKkIMHU (KCII0JIb30BaHUE IPOMOPLHOHAIBLHON 3aBUCUMOCTH MEX/ly BEIECTBAMU — yYaCTHUKaMM peakuun). BeposTHo, ¢ 3TUM 3Tanom
CIIPaBJIAIOTCS MHOTHME BBIIYCKHUKH, TaK KaK TOT )K€ CaMblii 3Tall OHU BBINOJIHAIOT YCIEIIHO B 3alaHudAx 23 u 27. A npyroi cieqyroluid 3Tam
pelleHus 3aJa4l — dTall pacCy>KIEHUM U pacueTOB — BBIYMCICHHUE MPOLIEHTA OT YKCIA WIM YKCa 110 €ro MPOLIEHTY — BbI3bIBAET 3aTPYAHECHUS Y
MHOTUX BBIYCKHUKOB. [Ipu pemieHun gaHHONM KOHKPETHOW 3aJaud IOJIOBUHA BBIIYCKHMKOB HE CMOIJM BEPHO OIPEAENIUTH BBIXOJ MPOAYKTA
peakiy B IPOLEHTaX OT TEOPETUYECKH BO3ZMOXHOI'0, BHIUUCIUTD YacTh OT LIEJIOr0. Y OJHOr0 K3aMEeHyeMoro ObLaI mpeaioxeH oTBeT «170», 9to
TOBOPHUT O TOM, uTO OoTBEeT Oombine 100% ObiTh He MOkeT. HU3KUI TIPOILIEHT BBHIMIOJHEHUST TAHHOTO 33/IaHUSI TOBOPUT TaK )K€ M O HEIOCTATOYHO
cOopMUPOBAHHOIM MAaTEMATHYECKON TPAMOTHOCTHU BBIITY CKHUKOB.
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CMmoriii BepHO peluTh 3aj1a4yy Toibko 2,08% BBITYCKHUKOB ¢ HU3KUM ypoBHEM, 16,17% BBIIYCKHUKOB C YJOBJIETBOPUTEIbHBIM YPOBHEM
ITOATOTOBKY IOATNOTOBKY peInm 3axauy, 67,18% - ¢ XopommM ypoBHEM IMOATOTOBKH.

Bomonnenune 3amanus 28 TpeOyeT NHpUBJIEUEHUS METAlPEAMETHBIX KOMIIETEHIIMM, B YaCTHOCTH YMTATEIbCKOW M MaTeMaTU4ecKOU
IPaMOTHOCTH, a TaK)K€ COUYETaHHS MBICIUTEIbHBIX ONEpaliil aHalu3a U CHHTE3a, HABBIKOB JIOTMYECKOro MbIlUIeHUs. PekoMeHnayercs obpamarh
BHUMaHHE O0YydYaroIuXcsi Ha KIO4YeBble (pa3bl B TEKCTE, PacCTABIATh aKLEHTHl HA KIIOUEBBIX XUMHYECKUX IMOHATUAX, HA KOTOPBIX CTPOHTCS
3ajjaya, a TakXke OTpadaThiBaTh aJrOPUTMBI PELICHHS XMMHUYECKMX 3a/ad 0a30BOr0 YpPOBHSA CIOXHOCTH, BBIUICHATh MaTEMaTHUECKYI0 |
XMMHUYECKYIO COCTaBIIIIONIYIO 3a/1a4H C MOCIEAYIONIed 0CO3HaHHONW OTpabOTKOM Kaxoro stana ee pemeHus. [1oxe3HbM npu 0o0y4eHnn cnocodom
peleHus] XUMUYECKUX 3a/1ay SBJSIeTCS MCII0JIb30BaHNE TPYIIOBOM GopMBI paboThI, caMo- U B3auMoolieHnBanus. Heo6xoaumo o0paTuTh BHUMaHUE
Ha pa3BUTHE TaKUX MaTeMaTHMYECKUX HABBIKOB, Kak apudmMeTnueckue eicTBUsA, NpaBWila OKPYTJICHHS YHCIOBOI'O 3HAYEHUs, COCTaBJIEHHUE
IIPONOPLIMHY U PELIEHUE YPABHEHM, a TAK)KE IPUEMBI BU3YaJIN3ALIUH.

PaccMmoTpum 3aanus TMHUMN, pe3yJIbTAT BBIIOJIHEHHS KOTOPBIX OKa3aJcs HUXKE pe3yibTaTa BelnoaHeHus B 2024 roxy.

3aganue Ne 1.
JIns1 BeIOTHEH WS 3aaHui 1-3 uCnoap3yiTe CIeNYIOMMN Psii XUMUYECKUX 2JIEMEHTOB

1) S 2)N 3) Zn 4)Cl 5) Sr

1. OmpenenuTe, aTOMBI KaKUX JIBYX U3 YKa3aHHBIX B Py 3JIEMEHTOB B OCHOBHOM COCTOSTHUM UMEIOT OJIMHAKOBOE YHCIIO 3JIEKTPOHOB BO BHEIIHEM
cloe.

OtBer: 35

Bo BHeIIHEM JIEKTPOHHOM CJI0€ B OCHOBHOM COCTOSTHUM UMEIOT OIMHAKOBOE YHUCIIO AIEKTPOHOB LMHK (351eMeHT |Ib rpynmnsl) u crpoHiuii (31eMeHT
1A rpynmer). 77,36% 5Kk3aMeHyeMbIX BEpHO OTBETUIIM Ha JAAaHHBIN Bompoc. 22,64% s3Kx3aMeHyeMBbIX HE CMOTJIM BEpPHO OTBETUTH Ha MOCTABIICHHBIN
BOIIPOC, Mpeyiaras pa3Hble BApUaHThl OTBETOB, BHIOUpAs 2JIEMEHTHI OJHOTO repuoaa: 7,55% BeiOpamu oteet 14; 1,89% - 12; 11% sx3amenyemMbIx
npeasarand Habop uudp, KOTOPHI TOBOPUT MPOCTO O CIy4aiiHOM BBIOOpE, 00 OTCYTCTBUU 3HAHUI y HUX O CTPOCHUU DJIEKTPOHHOH 000JIOUKH
aTOMOB XUMHUYECKHX HJIEMEHTOB.

Sananue Ne 2

Jl1s BBITTONHEHUS 3a0aHui | -3 ncnonb3yiTe CIeqyONMi Pl XMMUYECKHUX IEMEHTOB

1) S 2)N 3) Zn 4) Cl 5) Sr

2. 13 yka3aHHBIX B Psly XUMHUYECKHX AJIEMEHTOB BHIOEPUTE TP AJIEMEHTA, KOTOPbIE 00pa3yloT JeTy4une BOAOPOAHbIE coearuHeHus. Pacnonoxure
BbIOpaHHBIE 3JIEMEHTHI B OPSAAKE YBEIUUEHHSI KUCIOTHBIX CBOMCTB 00pa3yeMbIX UMHU JIETYYHX BOJOPOAHBIX COEIUHEHUI.
OrtserT: 214
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Tonbko 81,13% 5K3aMeHyeMBbIX, BBINOJHABIIMX 3TO 3aJaHHE, MPABUIBHO OTBETHIM HAa BOIPOC. DTO TPETh BBITYCKHUKOB C HU3KUM YpPOBHEM
MIOJIFOTOBKH, YyTh OOJIbIIIE MTOJIOBUHBI BHITYCKHUKOB C yJIOBJIETBOPUTENILHBIM YPOBHEM MOJArOTOBKH, 72,52% - ¢ XOpOIIUM ypOBHEM IOATOTOBKH,
95,54% - ¢ BbICOKUM ypOBHEM MOATrOTOBKH. He Bce sk3amMeHyemMble BEpHO BbIOpAIN XMMHUECKHE 3JIEMEHThI, KOTOPbIE MOT'YT 00pa30BbIBATh JIETYUHE
BOJIOpPO/IHBIE coequHEeHUs. Y 6% BBINYCKHMKOB METaJUIbl (LIMHK U CTPOHLHMN) MOTYT OOpa3OBBIBATh JIETy4HE BOJOPOAHBIE COEAMHeHHs. 5,7%
BBIIIYCKHHMKOB, BBIMOJHABIIMX 3aJaHUE, PACHOJIOKUIM HOMEpPa XUMHYECKHX IEMEHTOB B IOPSAAKE YMEHBIIEHUS KUCJIOTHBIX CBOWCTB. 7,2%
BBIITYCKHUKOB BEPHO BHIOpAII XUMHUECKUE 3JIEMEHTHI, HO HE YBH/ICJIM HUKAKOW 3aKOHOMEPHOCTH B U3MEHEHUH X KUCJIOTHBIX CBOWCTB.

3amanue Ne 19
YcTaHOBUTE COOTBETCTBUE MEXK/Y CXEMOW PEaKIUK U CBOMCTBOM a30Ta, KOTOPOE 3TOT AJIEMEHT MPOSIBJISET B JAHHOW PEaKINU: K KaXK0H 1103 UIUH,

0003HaYEHHOU OYKBOM, MOJA0EPUTE COOTBETCTBYIOIIYIO IMO3HUITUIO, 0003HAYCHHYIO IIU(PPOH.

Cxema peakiuu CBoOWCTBO a30Ta
A) NH3+ O —» NO + H>0 1) sIBJII€TCSI OKHCIIUTEIIEM
b) MgO + HNO3 — Mg(NOs), + H,0O 2) ABISIETCSI BOCCTAHOBHTEJIEM
B) P + HNO3z — H3PO4+ NO; + H,O 3) sBNIsIeTCS U OKUCIMTENIEM, U BOCCTAaHOBUTEIEM
4) He MPOSIBISIET OKUCIUTEIHFHO-BOCCTAHOBUTEIHHBIX
CBOMCTB

71,7% sK3aMeHyeMbIX BEPHO ONpPENENUIN CBOMCTBO aToMa a30Ta, KOTOPOE O MPOSBISIET B MPEIJIOKEHHBIX cxemax peakiuit (orBet 241). 15,1%
TIEpENyTaIn OKUCIUTENb ¥ BOCCTAHOBMTEID, ONPEAEINIIM, YTO aTOM a30Ta B mepBoi peakiu N3 sBisieTcst He BOCCTAHOBHUTENEM, & OKHCIIUTEIEM.
20,76% sk3aMeHyeMbIX HE CMOIJIM OMpPEeIuTh, YTO BO BTOPOU peaklMu y aTOMa a30Ta CTENEeHb OKUCICHHS] HE U3MEHSETCs, CIeI0BaTeIbHO OH HE
MPOSBJIIET OKUCIUTENBHO-BOCCTAHOBUTENBHBIX CBOMCTB. 13,2% BBIYCKHMKOB HE CMOTJIM OINPENENMTh, 9TO B TpeThel peakumu N*° spusercs
OKHCITUTEJIEM.

PezynbTartel BbIMOMHEHWS 3anaHud 19 mnokas3eiBaroT, 4To nodtd y 30% BBIMYCKHMKOB HENOCTATOYHO C(HOPMHUPOBAHBI IMOHSTHS
«OKHCJIMTEIbY, «BOCCTAHOBUTEINIb», YMEHUS ONPENEIUTh CTEIEHb OKUCICHUS XUMUYECKOro 3JIEMEHTAa, B TO BPEMs KakK 3TH 3HAHMUS U YMEHUS
(hopMUPYIOTCS TTPU U3YYEHUU XMMHUHM B OCHOBHOM IIKOJIE, U UX C(HOPMHUPOBAHHOCTH ITpoBepsiercs 3ananusmu OI'D.

Bce 3aaHus MOBBIMIEHHOTO YPOBHS BBIMOJHEHBI C MPOLIEHTOM BhIMONIHEHUs Boiie 15. Ho ecTh 3amaHus, y KOTOPBIX MPOIEHT BBITOJIHCHHUS
HWKE JIPYTUX 3aJJaHUH TTOBBIIICHHOT'O YPOBHS CIOKHOCTH: NeNe 7, 12, 24,

3aganus 7 ¥ 8§ mMpOBEPSIOT 3HAHMUS O XapAaKTEPHBIX XMMHUYECKMX CBOWCTBAX BAKHEHIIIMX METAJUIOB, HEMETAUIOB U UX COCNMHEHWH, 3HAaHUS 00

001X Crocodax MOMydYeHHs METAIOB, YMEHHsI XapaKTepu30BaTh OOIME XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAWHEHUM,
CBOICTBA OTJIENBHBIX MPEICTABUTEINECH 3THX KIIACCOB.
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3aganue 7.
YcTaHOBUTE COOTBETCTBUE MEXKY BEIIECTBOM M peareHTaMu, ¢ KaXJIbIM U3 KOTOPBIX 3TO BEIIECTBO MOXKET B3aMMOIEHCTBOBATh: K KaXI0U

MO3UIIUH, 0003HAUYEHHON OYKBOM, MOA0EPUTE COOTBETCTBYIOLIYIO TTO3UIINIO0, 0003HAYCHHYIO IIU(POii.

BemectBoO PearenTsr
A) Al 1) Al,O3, H20, C
b) CaO 2) MgCl,, SO, CO;
B) KOH 3) KCI, H2SO4(p-p), NaOH
I') NaHCO; 4) HCI, NaOH(p-p), H2S04(p-p)
5) Fe, S, O3
Ortset: 4124

[Ipy BBINOJHEHUU MJAHHOTO 3aJaHUS HK3aMEHYeMbIM ObLIO HEOOXOAMMO ONPEAEHUTh MPUHAUIEKHOCTh JaHHOIO COEIMHEHUS K
COOTBETCTBYIOILIEMY KJIACCY HEOPraHMYECKMX COCOUHEHUH, BCIIOMHHUTh XapaKTEpPHbIE XMMHUYECKHUE CBOWCTBA COEIMHEHUI JAaHHOIO KJjacca,
OIIPENEIUTh CBOICTBA IPEIVIOKEHHOTO COEAVHEHMS] C IO3ULUU OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX CBOMCTB. CIOXKHBIM 3a/laHue sIBJSIETCA
[IOTOMY, YTO OHO TpeOyeT XOpOLIMX 3HAaHUN THUINHUYHBIX U CHElU(UYECKHX CBOICTB HEOPraHMYECKHX BEIIECTB HAa OCHOBE aHalu3a HuX
MIPUHAJJIEKHOCTH K ONPEIEICHHOMY KJlacCy HEOPraHUYECKUX COEIMHEHUN WM C MO3ULUHU aHaIu3a BO3MOXKHOCTHU MPOSBIIEHUS STUMHU BEIllECTBAM U
OKHCIIUTEJIbHO-BOCCTAaHOBUTEILHBIX CBOWUCTB.

[Tpu BBIMONHEHHUH 3aAaHMsI OOJNBIIMHCTBO SK3aMEHYEMbIX CyMEIH OXapaKTepU30BaTh OOLIME XMMHMUYECKHE CBOWMCTBA OCHOBHBIX KJIacCOB
Heopranuyeckux coequHeHuil. 20% y4acTHUKOB Jajil BEpHBIM OTBET Ha 3ajJaHMe, CIeNalld OCO3HAHHBIN BBIOOp, CyMeNIM ero apryMeHTHpoBath. B
OCHOBHOM, 3TO BBIIYCKHUKHM C BBICOKUM YPOBHEM NOATrOTOBKU (87,4% »5K3aMEHyeMbIX W3 3TOW TpYMNIbl); NPaBUIbHO OTBETUTh U IOJIYYUTh
MaKCUMAaJbHBIA 0Oajul CMOINIM YyTh MEHbIIE IOJOBHHBI BBITYCKHHMKOB C XOpOIIMM YPOBHEM NOArOTOBKU. Toibko 5,82% BBITYCKHUKOB C
YIOBJICTBOPUTEIBHBIM YPOBHEM IIOATOTOBKH IPAaBHIBHO BBINOMHWIM 3anaHue, emie 27,9% nomyctunu | ommOKy B OTBeTe, a JIBE TPETH
BBIITYCKHUKOB JIaHHOM I'PYHIIbI HOTYYHIIN TOJIbKO 0 GasuioB.

Bonbiiee unciio HeBEepHBIX OTBETOB MPEIOKEHO Ui okcuaa Kanbuus (19%). Muorue sk3aMeHyeMble BEIOMpai BMecTo nudpsl 1 nudpy
2, IOHMMas1, YTO OCHOBHBIN OKCHJI B3aUMOJEICTBYET C KUCIOTHBIMU OKCHJIaMHU, HO HE IPOAHAIM3UPOBAIIN, YTO OH HE B3aMMOAEHCTBYET C COJIBIO
xsiopuaoM Maruus. ClI0KHBIM JJ1s1 BBIOOpa BEPHOrO OTBETA JJISl OKCHJIA KaJIbLUs OKa3alach, OUYEBH IHO, PEAKLMs CIUIABJIEHUS OKCHUJIA KaJIbIIHS C
aM(pOTEepHBIM OKCHJIOM aIIOMUHHUS. 18% 3K3aMeHyeMBbIX BbIOpaIi HEBEPHBIM OTBET JUIsl KUCJION coMM ruapokapOoHaTa HaTpus: He
[IPOAHAIU3UPOBAIIY, YTO 3TO KUCIIAsl COJIb, IO3TOMY BCTYNAET B PEAKIUIO CO LIEIOUYBI0, YTO ATO COJIb C1a00H KUCIIOTHI, IOITOMY B3aUMOAEHCTBYET
C CUJIbHBIMHU KHCJIOTAMH.

Jlns ycnemHoro BeIMOAHEHUS 3a7jaHus 7 HE00X0UMO BJIa/IeHUE JOCTATOYHBIM KOJMYECTBOM (PAKTOJOrMUECKOro MaTepHaa, IponyeHHOro
CKBO3b IPU3MY OCO3HAHMS IPUYUH U IPUHIIUIIOB B3aUMOJCHCTBUN B XUMUU.
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bonee ycnemno (cpemnuii mpoueHT BbimonHeHus — 60,26%) ObLIM BBIMOMHEHBI 3aJaHUs JUHUH 8, TPOBEPSIONIME TOT K€ DJIEMEHT
COIEp)KaHMs, MOTOMY 4YTO B YCJIOBHUSX OTHX 3aJaHU ObUIM TPEIJIOKCHBI BapHaHTBI, KaK HCXOIHBIX BEIIECTB, TaK M MPOAYKTOB HUX
B3aMMOJICH CTBUA.

3ananue 8.
YcTaHOBUTE COOTBETCTBUE MEXK/Y UCXOIHBIM (M) BEIIECTB]V(-aMu ), BCTYMAIOMUM(1) B PEAKIIHIO, U MPOTYKTOM(-aMH), 3TOH pEaKIiu: K KaXI0H
MO3UIINH, 0003HaUYEHHON OYKBOM, MOJ0EPUTE COOTBETCTBYIOIIYIO TTO3UIINIO, 0003HAYCHHYIO IIHU(PPOH.

VcxonHble BelecTBa [TpoyKTBI peakIuu
A) 1> u NaOH(tipu HarpeBanum) 1) Nal u H.O
B) CuClz u KI (p-p) 2) NalO, NalO3 u H20
B) Na,O u HI 3) Cul, u KCI
I') NaOH u HIO3(p-p) 4) NalOs, Nal u H,0
5) Cul, 1> u KCI
6) NalOs u H20

OtBeT: 4516

CrnoXHbIM 3TO 3aJlaHWe, Kak W 7, SBISETCA TOTOMY, YTO OHO TpeOyeT XOpOIMX 3HAHWM TUMHYHBIX M CIEHU(PUISCKUX CBOWUCTB
HEOPraHMYECKUX BEIIECTB Ha OCHOBE aHAIM3a UX NMPUHAAIEKHOCTH K OINpPENeeHHOMY KJAacCy HEOPraHMYeCKHX COCIMHEHHH WM C MO3HIHH
aHaJIM3a BO3MO>KHOCTH TPOSIBIICHUS STUMHU BEIIECTBAMHU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB.

[Tpu BeIMONHEHUH 3a7aHUsT 8 OONBIIMHCTBO SK3aMEHYEMBIX CyMEIH OXapaKTepHu30BaTh OOIIME XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
Heopranudeckux coequHerui. 41,46% y4acTHUKOB Jaliil BEPHBIN OTBET HA 3aJaHUE, CIIEIalll OCO3HAHHBINA BBIOOP, CYMEIH €ro apryMeHTHPOBATh.
B ocHOBHOM, 3TO BBITYCKHUKH C BHICOKHM ypoBHeM moAarotoBku (92,8% sk3aMeHyeMbIX M3 3TOH T'PyNIbl, ocTanbHbIe 7,2% BBICOKOOAILHUKOB
JONYCTUKH OJIHY OIIMOKY); MPaBHUIILHO OTBETHTh M MOJYYUTh MAKCHMMAJbHBIA Oaylil CMOIJIM 4yTh OoJbline mojaoBuHbBI (54,47%) BBITYCKHUKOB C
XOPOIIUM YPOBHEM MOATOTOBKH. 27,9% BBITYCKHUKOB C YAOBIETBOPUTEIBHBIM YPOBHEM IMOJATOTOBKH MPAaBUIILHO BBIMOJIHUIIM 3a1aHue, emre 2 3,3%
nomyctunu 1 ommOKy B OoTBeTe, a mouTH mosioBuHa (48,84%) BBIMYCKHMKOB NaHHOW rpynmbl momyunian Toipko O OGammos. axe 10,71%
BBIIIYCKHUKOB C HU3KUM YPOBHEM IOATOTOBKHM CMOTJIM 3a BBIIOJIHEHUE 3TOTO 3a4aHus MOoXy4duTh 2 6amna u 14,29% - 1 6amn, To ecth nonyctuiu 1
oMOKy B OTBETE.

41,46% BBIITYCKHUKOB, BBIITOJTHSIBIINX 3TO 3aJaHUE, YCIEIIHO BBHIMOJIHIIIN 3TO 3a7aHue, monyumiu 2 6amna, 7 yenosek (17,07%) nonycruim
1 ommoOky. Ilpuuem, 4 yenoBeka BMECTO OTBETa «4» IS B3aMMOJACHCTBHUS HOJAa C PacTBOPOM THAPOKCHJA HATPUS BBIOpaHM OMIMOOYHO «2»,
HEMPaBUJIBHO OIPEICIUB U3MEHEHHE CTENEHU OKUCIEHUs HOoJa B PEeakIMu AUCIPONOPIUOHUPOBAHUS; 3 dYelloBEeKa BMECTO OTBeTa «O» s
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B3aMMOJICHCTBUS THAPOKCHIA HATPUS C PACTBOPOM MOJHOBATOW KHCIIOTHI BHIOpAJIM OMIMOOYHO «2», paccMaTpuBasi 3Ty PEAKLUIO HE KaK peaKIUio
oOMeHa, a KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHYIO, HO B KOTOPOM TOJBbKO OJIUH 3J€MEHT MEHSET CTEIEHb OKHCIICHUS.

53,66% BBITYCKHUKOB JUIsl peakLUu B3aUMOJIEHCTBUS H0/la ¢ paCTBOPOM TMJIPOKCHIA HATPUS CAENajH MpaBUJIbHBIN BBIOOp, OMpEeiuB,
YTO B JJAHHOM peakIUy O] BBICTYIAET U B POJIM OKUCIHUTENS, U BoccTaHOBUTEN. OcTanbHble BEIOMpaAIH JIto0ble U(pBL, KpoMme 3 U 5, B KOTO phIX
ObUT XUMHUYECKHUH 3JIEMEHT MEIb.

Jli peakuy B3auMOJIEN CTBUS PACTBOPOB XJIOPU1a MEAM U MOAMJIA KAJIUS YK3aMEHYEMbI€ ITPEIOKHIN TOJIBKO OTBETHI «5» U «3», IOTOMY
YTO TOJIBKO B 3TUX BapHaHTaX OTBETOB MPHCYTCTBYET XUMHUUECKUU 3HaK Menu. Ho Tompko 70,73% 5K3aMeHyeMbIX YCHEIIHO OTBETHIIH, BHIOpaB
OKHCIIUTEIbHO-BOCCTAHOBUTENBHYIO PEAKIINIO, @ HE PEAKIIUI0 OTMEHA.

Haunbonee ycnemHo HaiiieH OTBET JIi pEeaKkUMU B3aUMOJAEHCTBHMS OKCHIa HATpUs C HOJOBOAOPOAHOM KHCIOTOM, peakiuu Mex1y
OCHOBHBIM OKCHUJOM M KHCJIOTOHW. 87,8% BBIIYCKHUKOB BEPHO ONPENCIMIA IPHUHAMISKHOCTh IPEINJIOKEHHBIX BEIIECTB K KiaccaM
HEOPraHUYECKUX COEIMHEHUN U BO3MOXKHOCTb IPOTEKAHUS MEXy HUMU PEaKLUu.

Jlis B3auMOAEWCTBUS TMAPOKCHIA HATpUs C MOJHOBATON KUCIOTOW OGoiabmMHCTBO (70,73%) BBIMYCKHUKOB BEPHO BHIOpAIM MPOAYKTHI
peaknuu, peakuuu oomena. OcranbHble (moutu 30%) BBITYCKHUKOB IpeJjiarajyd B KaueCTBE OTBETOB BCE OCTaJIbHbIE NMPEAJIOKEHHbBIE BApUAHThI
(KkpoMe TexX, B KOTOPBIX ObliIa ME/Ib).

JUIS yCIIEUIHOro BBIMOJHEHMS 3aJaHus 8, KaKk M 3aJaHus 7, HEOOXOJUMO BIIaJICHUE IOCTATOYHBIM KOJIMYECTBOM (DaKTOIOTHYECKOro
MaTepHaia, MPOIYIIEHHOIO CKBO3b NPU3MYy OCO3HAHMs NPUYMH M INPUHLUIOB B3aUMOJCHCTBUH B XUMHUH, YTOOBI NMOHMMATh MEXaHU3MBI
MPOTEKaHUsl peaklui, IOHUMATh CYIIHOCTh OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. s 06paboTku 60JbIoro o0bemMa JaHHBIX YUUTENSIM
pPEKOMEHyeTCs MCKaTh pa3HOOOpa3Hble (OPMBI M3JIOKEHUs MaTepuana U mpeanaraTh AU GepeHIMpOBaHHbIE MyTH €r0 YCBOEHUS, HallpUMep:
CO3/1aBaTh WHTEJIEKT-KapThl, HH(OrpaduKy pasiIuyHOro poja, MOBBIIIAS T€M CaMbIM 3(PPEKTUBHOCTH MBIIUICHUS, YBEINYNBas KOHIICHTPAIUIO
BHUMAaHMS U CIIOCOOCTBYSI TOHUMAaHHIO H3Y4aeMBbIX ITPOLIECCOB BMECTO MEXaHMUECKOT0 3ayYHBaHHsI CBOWCTB.

UyTe OoJiee yCIHEIHO BBITYCKHHUKH BBIOJHUIIN 33JaHUE MO PACMO3HABAHHUIO BaKHEMIIMX HEOPraHMYECKWX W OPraHUYEeCKHX BEIIECTB U
OIPE/ICIICHHUIO MPU3HAKOB, MPOTEKAIOIIMX MEKAY HUIMU PEaKInil (CpEeIHMIA MTPOIICHT BBIMOJHEHNUS 3a1anus 24 — 49,67%).

3ajanue 24 NpoOBEpSET 3HAHUA O KaUYECTBEHHBIX PEAKLIUAX HAa OPraHUYECKHE, HEOPTaHMYECKHE BEUIECTBA U MOHBI, YMEHUS pEIIaTh
JKCIIEpUMEHTAJIbHBIE 3aJaud Ha PaclO3HaBaHUE BELIECTB, YMEHHUs IJIaHUPOBATH U OCYILECTBIATH SKCIIEPUMEHT 110 IOIYYEHUIO U PACIIO3HABAHUIO
BO)KHEHUIINX HEOPraHMYECKUX M OPraHWYeCKUX COEIMHEHHH, C y4eTOM NPHOOPETEHHBIX 3HAHMN O IMpaBWiIax Oe30macHOl paboThl C BELIECTBaMH B

7TabopaTopuu U B OBITY.

3ananue 24
24. YcTaHOBUTE COOTBETCTBUE MCXKAY p€arupyromumMu BEII€CTBAMU U ITPU3HAKOM HpOTeKaIOIHGﬁ MCXKAY HUMHU PCAKIIUU: K Ka)KI[OfI IIO3UIIUH,
0003HaYEHHOM OYKBOM, MOAOEPUTE COOTBETCTBYIOMIYIO MO3HUITUIO, 0003HAYCHHYIO IH(POH.
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Pearupyroniye Beniectsa IIpusHak peakuuu

A) Al(OH)z u KOH (p-p) 1) BeIIEICHHE OYpOro rasa

B) HNO3(p-p) u KoCO3(p-p) 2) paCTBOpPEHHE OCa/IKa

B) KoCr207(p-p) u NaOH(p-p) 3) obpa3oBaHme ocaaKa

I') Zn(OH), u HNO3 (p-p) 4) BBICNICHHE OCCIIBETHOTO Tra3a
5) ©3MEHEHHE I[BETa pacTBOpa

Ortsert: 2452

Pe3ynbTaThl BHITOMHEHUS ATOTO 3a/I1aHUs CBUETEIBCTBYIOT O TOM, UTO Y BBIITYCKHHUKOB C XOPOIIUM, Y OBJIE€TBOPUTEIHHBIM, HU3KHM YPOBHEM
HOATOTOBKM HEJOCTAaTOYHO MPOYHO C(HOPMUPOBAHO 3HAHUS O CTPOEHHUH, arperaTHOM COCTOSIHMM BEIIECTB, UX (PU3MUYECKMX M XMUMHUYECKHX
cBoiictBax. [lo3TOMy ycCHemHo cnpaBUINCH C BBIIOJHEHUEM JNAaHHOrO 3aiaHus 82,14% BBIIYCKHUKOB C BBICOKUM YPOBHEM IHOIATIOTOBKH, YyTh
6onpire 50% - 3K3aMEHYEMBIX ¢ XOpoLIel MOAT0TOBKOM U TosbKO 8,08% - ¢ y10BIETBOPUTENBHBIM U 2% - ¢ HU3KUM YPOBHEM MOATOTOBKHU.

88,3% pK3aMeHyeMBIX C BBICOKMM yYPOBHEM IOATOTOBKHM YCHENIHO BBHIMOJHWIIM JaHHOE 3aJaHue U monydwid 2 6amna, 9% mpomycTunu mo
OJHOM omunoKe u noxyduau no 1 6anny. 36,64% 3K3aMeHyEeMbIX C XOPOIIUM YPOBHEM MOATOTOBKU TAK)KE YCHEIIHO BHITOJHWIN JAHHOE 3a/laHue U
nony4yunu 2 6asna, Ho 35% A0omyCTUIH 1O OJHOW OmMOKe U Moay4yuiy o 1 Gamy.

60,38% ok3amenyembix (32 dyenmoBeKa) BEPHO BBIMOJIHWIN JaHHOe 3amanue. [Ipu stom 71,7% BepHO BBIOpaM MPU3HAK PEAKIIHH
B3aUMOJECUCTBUS THIPOKCHIA AIIOMMHMS C THMAPOKCHIOM Kalusl «pacTBOpeHue ocainka». 13,2% 5sK3aMeHyeMbIX pPELIWId, 4YTO 3Ta peakuus
nmpoTekaeT ¢ obpasoBaHueM ocajka, 9,43% - ¢ u3MeHeHHeM IBeTa pacTBopa, 5% - c BblaeldeHHeM Oyporo rasza. Jlydiue Bcero CHpaBHIIUCH
BBIITYCKHUKH C OINPEACIICHUEM MpU3HAKa PEaKIIMd B3aUMOJICHCTBUSI PACTBOPA a30THOW KHCIIOTHI C pacTBOPOM KapOoHaTa HaTpus. 88,7% ykazanu
BhIZIesIeHr e OecrBeTHOTrO Ta3a. Ho mo 3,5% pemmm, 4To peakius npoTekaer ¢ 00pa3oBaHHEM WM PACTBOPEHUEM OCaJlKa, YTO TOBOPUT O TOM, YTO
BBIITYCKHUKH HE 3HAIOT arperaTHbIX COCTOSHUM BEIIECTB, HE YMEIOT UCIOJIb30BaTh Ta0INUIlY PACTBOPUMOCTH.

41 BbimyckHUK (77,36%) nns peakuuyu MEXAYy PacTBOpaMU JHMXpoMaTa Kajis U ILEI0YM BEPHO BBIOpAM NMPU3HAK PEAKIUN — U3MEHEHHE
1BeTa pactBopa. Ho mouTu ueTBepTh BBITYCKHHUKOB BHIOMPAIIM B KAUeCTBE NMPU3HAKA PEaKIMK U 00pa30BaHUE, U PACTBOPEHHE OCA/IKa, BBIIETICHUE U
OKpaleHHoro, u OecrserHoro rasa. [l peakuuu «I'» 75,48% mnpenioXwin BEpHbIM NMPHU3HAK PEAKIMH, a YETBEPTh OISATH BHIOMpaH JOObIE
HEBEPHBIE OTBETHI.

3ananue 24 WMeEeT SIPKO BBIPAKEHHBIM MPAKTUKO-OPUEHTUPOBAHHBIM XapakTep. s ycrnenHoro BBIOJIHEHUS 3aJaHUs dK3aMEHYEeMble
JIOJDKHBI TIPOJIEMOHCTPUPOBATh BJIAJICHUE 3HAHHMSMU KAYECTBEHHBIX pPEAKUUMH Ha HEOPraHMYECKME W OPraHMYECKHE BEIIECTBA, YMEHUIMU
MJIAHUPOBATH AKCIEPUMEHT IO PACMO3HABAHUIO BAXHEHIIMX HEOPraHMYECKUX coenuHeHud. Ha ocHOBaHHMM 3TOr0 3K3aMeHyEeMbI€ JODKHBI ObLIH
yKa3aTh MPU3HAKU MEXY MPEIIOKEHHBIMU B 3aIaHUU PEAKIIUSIMH.

PesynbTaTel BbIMoJHEHHS 3amaHust Ne 24 CBUAETENBCTBYIOT O TOM, UTO JaXKe 9K3aMEHyEMbIe C XOpoIlled W CpeaHed MOATrOTOBKOM
HCIBITBIBAIOT ONPEACIEHHBIC 3aTPYJAHEHHUS IPU BBIMOJHEHUW 3TOTO 3aJaHus. DK3aMEHYIONIMECs HEIOCTATOYHO XOPOIIO 3HAKT, YTO COOOM
MPEJICTABIIAIOT BEIIECTBA B YUCTOM BHJE (MX arperaTHoe COCTOSIHUE, OKPACKY), a MOTOMY HE BCEr/la MOTYT MPAaBWIBHO pacCyXAaTh O MPU3HAKAX
MpOTEKAlomel peaknuu. IDTOT (AaKT TO3BOJSIET CAENaTh BBIBOA O TOM, YTO BBIMYCKHHUKHA HEIOCTAaTOYHO IPOYHO OBJAACIA HaBBIKAMU
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AKCIIEPUMEHTAJIbHON PabOThl MO W3YYCHHUIO CBOWMCTB BEIIECTB M IPOBEACHUI0 XMMHYECKUX peakiui. Takum oOpa3om, HpH OpraHu3aluu
00pa3oBaTeabHOrO Mpolecca Mo XUMUH, punoaroroske k EI'D cienyer 607bI1y0 pojib OTBOAUTH XMMHUECKOMY 3KCIIEpUMEHTY. TOJBKO B TECH OM
B3aMMOJICHCTBUU IKCIEPUMEHTA U TEOPUH B 00pa30BaTEIbHOM MPOLIECCE MOXKHO JOCTUTHYTh BHICOKOT'O KaueCcTBa 3HAHHUH ydaluxcs N0 XUMHH.
TpyAHOCTH 3THUX 3aJaHUIl COCTOMT B TOM, YTO HIKOJBHUKHM HEJOCTATOUYHO XOPOIIO Pa3doMparoTCs B SKCIEPUMEHTAIBHOM XHMHH, UMEIOT
cmaboe TpeACTaBICHUE O MPOTEKAOIMX XUMHUYECKHX IIpolleccaX M HE BCErja MOHMMAIOT CMBICH HCIOJIB3YEMBIX TEPMHHOB U OMpPEACICHUM.
CchopmupoBaTh yMEHUS IJIAHUPOBATH M MIPOBOIUTH XUMHUECKUH SKCIIEPUMEHT y 00YYaIOLMXCS BO3MOXKHO TOJIBKO IPH MPOBEIECHUH YIEHHYECKOTO
SKCTIEpUMEHTa (BBIMOJHEHUH J1a0OpaTOPHBIX M MPAKTUYECKUX padoT) Mpu M3ydeHuH XxuMuu. K Kaxmoil mabopaTopHOi M mpakTHYecKol paboTe
HE0OXOMMO TOTOBHUTH JICT C 3aJJaHUSIMH, HallpaBJICHHBIMU Ha (pOpMHUpOBaHUE MOHUMAaHHUSI ITpoliecca, MPOTEKAaIoIIero B peakiimoHHoM cocyne. [Ipu

BBIIIOJIHCHHUH JKCIICPUMCHTA HCO6XOI[I/IMO OIIMCBhIBATh Ha6J'IIO,I[eHI/I${ U OOBACHATH ux, H606XOZ[I/IMO Q)OpMHpOBaTb IMIOHHUMAHUEC O IMPOTCKAKIHX
nponeccax.

OcBoeHne Marepuaga CoACPKATCIbHOIO O0noka «OcHoebl OpeaHulleCKOﬁ xumuu: maccud)ukauu}l U HOMEHKiam)pa, ocobeHHOCmU
cocmaea u cmpoernus, xumuieckKkue ceolicmea u 2eHemuuecKasn Cesa3b eeuiecme pa3iniunblX Kjiaccoe» B 4aCTU 1 ’x3aMeHAIIMOHHON pa60TH
IIPOBEPAIOCH 3aJaHHUAMU 0a30BOro U MOBLIIIIEHHOI'O ypOBHeﬁ CJIOKHOCTH.
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Pe3ynbTathl BHIOJIHEHUS 3aaHUI TaHHOrO 0JI0Ka CIeNYIOLIHeE:
- MpeACTaBlIeHUEe O KiaccU(UKALUU OPraHMYECKHX BEIEeCTB, HOMEHKJAaTypa OpraHMYeCKUX COEIUHEHHH (cucTeMaTHyecKasl)) U TpUBHAJIbHbIE
Ha3BaHUs BAKHEHIIMX MPEICTAaBUTEIICH KJIACCOB OPraHMUYECKUX BellecTB (0a30BbIil ypOBEHD, CPEAHUI MPOIIEHT BhIoaHeHUA 64,19%);
- OCHOBHBIE IOJIO)KEHHsI TEOPUM XMMHUUYECKOTO CTPOEHUsSI OpraHudeckux coenuHeHuil A.M. byTiepoBa, KpaTHOCTb XUMHUYECKOW CBA3M, G- U T-
CBSI3U, TUOpUAM3aMs OpOUTaNIell aTOMOB YIJIepo/a, TOMOJIOTH, U30MEpUsl M U30MEpPHI, MOHATHE O (YHKLIMOHAIBHOHN rpynme (6a30BbIi YPOBEHb,;
CpEeIHMIA IPOIIEHT BhIMmoHeHus —51,75%);
- XUMHUYECKHEe CBOWCTBA YIJIEBOAOPOJOB, XUMUYECKHNE CBOWCTBA KUCIOPOACOAEPKAIINX COSIMHEHNUN (TOBBIILIEHHBIH YPOBEHb; CPEIHUIN MPOIIEHT
BoeimonHenus 40,83%);
- XUMUYECKUE CBOICTBA XKHUPOB, XapaKTepHble XUMUYECKUE CBONCTBA aMUHOB, aMUHOKHUCIOTHI U OenKku (0a30BbI YPOBEHb; CPETHHUI MPOIEHT
BoimonHenus — 58,08%);
- XMMHUYECKHE CBOWMCTBA YIJIEBOAOPOAOB, CBOOOJHOPAJUKAJIbHBIH U MOHHBIM MEXaHU3Mbl PEAKLMU, MOHATHE O HYyKiIeoduie U 3IJIeKTpoduie,
npaBuiio MapKOBHHKOBA, IPAaBUIIO 3aiilieBa (MOBBIIICHHBI YPOBEHb; CPEIHUHN MPOLICHT BINOJHEHUs — 56%);
- XapaKTepHble XMMHYECKHE CBOWCTBA MNpeebHBIX OAHOATOMHBIX M MHOTOaTOMHBIX CHHPTOB, (peHoda, anplAeruaoB, KapOOHOBBIX KHUCIOT,
CIIOXKHBIX 3(UPOB; BakKHEHIIME CIOCOOBI MOJYYEHUS KUCIOPOJICOAEpkKAIIUX OPraHMYeCKUX COEAMHEHWH (MOBBIILIEHHBIH YPOBEHb; CpeIHUI
mporieHT BoinosHeHus — 50,76%);
- TEHETUYECKAs CBSA3b MKy KJIaCCAaMH OPraHMYECKUX COCAMHEHUIT (TIOBBIICHHBIN YPOBEHb; CPEAHUI NPOLIEHT BhiMoJHEeHHs — 67,9%).

Cpenu 3aganuii 6a30BOro ypoBHs HauboJjee HU3KUN CpeAHMM MTPOLIEHT BHINOJIHEHUsT UMEIOT 3a1anus 11, 13, koropeie nmpoBepsiiau
3HaHUSA O CTPOECHHUH MOJIEKYJI OPraHHYECKUX COEIMHEHMI, CBOMCTBAX a30TcoaepKamx coenuHeHnii. 3aganus 10, 11 B Tekymem rony
BBINOJTHEHBI K3aMEHYEMBIMH ¢ O0Jiee HU3KUM pe3yabTaToM yeM B 2024 rony.

28



3ananue Ne 10 (Bapuaut 302)
VYcTaHOBUTE COOTBETCTBUE MEXK/Y HA3BAaHUEM BEIIECTBA U €r0 MOJICKYJIIPHON (OPMYJIIOii: K KaXK0W MO3UIINH, 0003HAYECHHON OYKBOM, TOIOEPHT €
COOTBETCTBYIOIIYIO MO3HIINIO, 0003HAYEHHYIO TU(DPOii.

HaszBanue BemiectBa Mounekynsipaas hopmyia
A) rimuun 1) CaHsNH;
B) HuTpoGeH3on 2) (CH3)2CHNH>
B) uzonponunamun 3) CeHsNO>
4) NH,CH,COOH

3ananue 10 6a30BOro ypoBHS CI0KHOCTH, OPUEHTUPOBAHHOE HA MPOBEPKY YMEHUS KJIacCU(UIIMPOBATh OPraHUYECKHE BEIIECTBA 110 UX (GopMysiaM
U Ha3BaHMM, YCTaHABJIMBATh COOTBETCTBUE MEK/Y Ha3BaHUEM U (POPMYJION COEAMHEHMSI BBIITOJIHEHO 3K3aMEHYEMbIMU HECKOJIbKO MEHEE YCIIEIHO
4eM B IPOILIOM rony (CpeqHuid POIEHT BhINOJIHeHUs — 64,2 %).

Ananu3 BoinonHeHus 3ananus 10 Bapuanta 302 mokaspiBaeT, 4To ToNbKO 60,38% BBITYCKHUKOB YCHEUIHO CIpaBWINCh ¢ 3aaaHueM. [loutu 23%
9K3aMEHYEMBIX MepernyTald T[NMLUWH W STHJIAMHUH, MouTH 6% BMECTO TNIMIMHA MPeMIoKHId (GopMyndy HHUTpoOeH3ona, 17% - mpenioxunm
HeBepHyIO (opmyny wu3onponuiaamMuHa. [[pUudMHAMH CHIDKEHHUS PE3yJIbTATOB BBIMONHEHUS 3a/laHds TMOCITYKUJIO TO, YTO OBUIM MPENSIOKEHBI
(dbopMyIbl M Ha3BaHUS a30TCOJAEPXKALMX OPraHUYECKUX COECJUHEHMH, KOTOpbI€ TPAJAULIMOHHO BBI3BIBAIOT 3aTPYJHEHUsS y BBIIYCKHHUKOB; MHOTHE
BBIIYCKHUKH UMEIOT HEJ0CTaTOYHBIE 3HaHUS O HOMEHKJIAType OpraHM4eCKUX COEIMHEHUH, IJI0XO0 3HAIOT TPUBUAIbHBIC HA3BAHUS BEIECTB.

ITpu stom 10,42% BBIMYCKHUKOB C HU3KUM YPOBHEM IOATOTOBKH YCIHEIIHO CIPaBUIIMCH C 3ajaHueM, a 1% BBICOKOOAJILHUKOB JOMYCTHI HpU
BBINOJIHEHUH HTOT0 3aJIaHUS OIIHUOKH.

Samanme Ne 11
U3 npeanokeHHoro nepedHs BEIOEPUTE 1Ba BEIECTBA, B MOJIEKYJIaX KOTOPBIX BCE aTOMBI YIIIEPOIA HAXOAATCA B COCTOSHUU SP>-THOPUIN3AIHH.

1) quBuHWI ~ 2) XJOPOIpPEH 3) nporexn 4) mponuH 5) uzonpen

AHam3 BBIMOJHEHUS 33/IaHUs OTKPBITOTO BapHaHTA IMOKa3bIBaeT, 4To 37,74% BBHIMTYCKHHKOB BEPHO BBIOpANM CPEAM MPEUIOKCHHBIX BEIIECTB
JUBUHUI U XJoporpeH (BepHblil oTBeT 12). 18,87% - npemioxunu otBer 15, BbIOpaiu AMBUHWI U U30NPEH, OYEBHUIHO, 3a0bIB, UTO B aJIKaJHEHE
M30IpEeHe KPOME aTOMOB YTJIEPOJia, CBS3AHHBIX IBOMHBIMHU CBS3SIMHU, €CTh €I€ U YTIEBOJOPOHBIN paguKal METHJ, B KOTOPOM aToM yriepoaa
HaxoAuTcs B cocTostHuM SP3-rubpuamusanuu. 1o 11,32% sk3amenyeMbIX BeIOpanu otBeThl 13 u 35; 9,43% - 23; 7,5% - 25; To ecTh NpeLIOKUIH
YIJIEBOJOPOABI, B MOJIEKYJIaX KOTOPBIX MMEETCS [IBOWHAsi CBA3b, a, CJIEAOBATEILHO, M aTOMBI YIJIEPOAA B COCTOSHUM SP>-TUOpUIM3ALUM, HE
YUUTHIBAs HAJUYKS B MOJIEKYJIAX BHIOPAHHBIX YIJIEBOAOPOIOB ATOMOB yIJIE€POa B COCTOSHUM SP°-rHOPUIM3aLUH.

Tompko 6,25% BBITYCKHUKOB C HU3KMM YPOBHEM IOATOTOBKM YCIICIIHO CHPAaBWIMCH C 3amanueM, a 8,93% BbICOKOOAILHUKOB HE CMOTJIH
MPaBUIILHO BBITIOJIHUTH 3TO 33/IaHHUE.
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[IpyunHON HEBEPHBIX OTBETOB MOIJO IOCIYKUTb HE TOJBKO HEAOCTATOYHBIE 3HAHUS O CTPOCHUU OPraHUYECKUX MOJIEKYJ], HO U HE3HAaHHE
TPUBUAJIBHBIX Ha3BAHUH YTJIEBOJIOPOIOB.

3amanne Ne 12 (3aaHue MOBBIIEHHOIO YPOBHS)
W3 npeniokeHHOro nepedHs BhIOEpUTE BCe BEIIECTBA, KOTOPhIE pearupyroT ¢ ruapokcuaom meau (11).
1) ykcycHast KuciioTta 2) a1leToH 3) auerusneH 4) 5TUNEHT TUKOJIb 5) aueranbaerus

Bepnsiii otBet 145 npennoxunu 32,8% 3K3aMEHYEMBIX.

15,09% sk3aMeHyeMbIX TMPEJIOKHIN B KadecTBe oTBeTa — 45, BhIOpaB B3auMmopelcTBue ruapokcuna menu (I1) ¢ MHOroaToOMHBIM CHHPTOM U
aNbJeruoM, HO 3a0bIB, YTO THAPOKCH]I MEAH — OCHOBAaHUE U B3aUMOJIEHCTBYET C KUCIOTaAMH.

7,5% 3K3aMEeHYyEeMbIX TPEIJIOKUIN B Ka4eCTBE OTBeTa — 15, BBIOpaB B3aumoencteue ruapokcuaa meau (1) ¢ Kucioroit u ajapaeruiomM, Ho 3a0bIB
PO €ro B3aUMOJICHCTBHE C MHOTOATOMHBIMHU CITUPTaMHU.

[Tpu stom 15,09% sK3aMeHyeMBIX HE 3HAIOT O KaUYECTBEHHOW pEaKIUU albJErH0B C THIPOKCHUIOM MEIu M He BBIOpamu otBeT «5»; 37,74%
IK3aMEHYEMbIX HE BHIOpAJI B KAUeCTBE BEIIECTBA, B3aUMOJICHCTBYOIIEro ¢ ruapokcuaoM meau (1), ykcycHyro Kuciory.

VYcneumHo cupaBUIUCh € BBITOJHEHUEM JaHHOTrO 3a1anus 82,14% BbIYCKHUKOB C BBICOKMM YPOBHEM MOATOTOBKHU, 0K010 50% - 3K3aMEeHyeMbIX ¢
XOpolIel NOATO0TOBKOH, 17,96% - ¢ ynOBIETBOPUTENBHBIM U TOJNBKO 2% - ¢ HU3KUM YPOBHEM ITOJATOTOBKH.

CpaBHUTENBPHO HU3KHE pe3yJIbTaThl BHIMOJHEHUS 3aJaHuil 7 U 12 sK3aMeHyeMbIMU CO CIaObIMU 3HAHUSMHU CBHUAETEIbCTBYIOT O HU3KOM
YPOBHE Y HUX CHCTEMHOCTH 3HaHUM, HEOCTATOYHOM MOHHMAaHHWHM UMH B3aUMOCBS3M MEXIY CTPOECHHEM BEIIECTBA U €ro CBOIICTBaMH, 4TO
MPOSIBJISIETCS. B HEAOCTATOYHOM BJIAJICHUMHM 3HAHUSIMH XMUMHYECKUX CBOMCTB HEOPraHMYECKUX M OPraHMYeCKUX COEIUHEHUMN, HEIOCTATOYHOM
MTOHMMaHHUH 3aKOHOMEPHOCTEN IIPOTEKaHUSI XUMUYECKUX PEaKIUi.

Bo BTOpylo yacTh 3K3aMEHAllMOHHOM pPaboThl BKJIOYEHBI 3afaHus 29-34 ¢ pa3BEPHYTHIM OTBETOM BBICOKOT'O YPOBHS CIIOKHOCTH.
BeinonHeHne 3TUX 3aJaHUl MIPEAIoarajso MIPpUMEHEHNE dK3aMEHYEMbIMU TEOPETHUECKUX 3HAHUI HECKOJIBKUX JJIEMEHTOB COACPXKAHMS U3 Pa3HbIX
TEM Kypca XUMUH, a TAK)KE KOMIUIEKCA Pa3IMYHbIX YMEHUU.

Ha rpaduke noka3aHsl pe3ysibTaThl BBINOJIHEHUS 3a1aHuil yactu 2 B 2025 rony B cpaBHEHUH C IPEAbIAYIIMMHU FOJaMHU.
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Pe3ynbTatel BemmonHeHus 3aganuil 29, 31 npakTuuecku Takue ke, kak U B 2024 rony, pe3ynbTaTsl BeIOJAHEHUs 3ananuii 30, 32, 34 Beime
IIPEIBITYINEro roja, a ¢ 3aganueM 33 BoimyckHUKH 2025 roja cipaBUIMCh XyKe (pe3yabTaT BeINOJHEHN Ha 9% Huxe 2024 roxa).

[To ypOBHIO MOATOTOBKH 3K3aMEHYEMbIX MOKHO YCIIOBHO Pa3/IesIuTh Ha YEThIpe IPYNIbl. BRIMYCKHUKH ¢ pa3iaMyHON MOATOTOBKOW MOKa3aH
CIIEAYIOIINE CPETHUE PE3yIbTaThl BHITOTHEHUS 3TUX 3a1aHUMN:

3ananue Cpennuii mporieHT BoinonHeHus: | [IporeHT BhIMOJIHEHUs TPYINaMy 9K3aMeHYEMBIX C pa3HbIMH YPOBHSIMHU MOJTOTOBKU
rpynna | rpymnmna 2 rpynmna 3 rpynmna 4
29 39,63 0 4,79 47,71 87,05
30 62,45 1,04 16,17 80,92 97,77
31 45,36 0 0,75 56,49 90,40
32 47,55 0 0,36 64,58 93,75
33 32,10 0 0,2 32,32 89,29
34 16,48 0 0 6,68 58,93
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Pe3ynbTathl, mpencTaBieHHble B TaONMIE, CBHICTEIbCTBYIOT O CJIEAYIOIIEM: BBITYCKHMKH CO CJabOH MOArOTOBKOW INPAKTHUYECKH HE
IPUCTYNHJIA K BBIIOJHEHHUIO 3aJaHUN BBICOKOTO YPOBHS CIIOKHOCTH C Pa3BEPHYTHIM OTBETOM. TosbKO 1,8% BBIIYCKHMKOB C HH3KHUM YPOBHEM
ITIOATOTOBKH ITOKA3aJIM YMEHHUE COCTaBIIATh HOHHBIEC YPABHEHMS PEAKLUA MEXKY JIEKTPOIUTAMU C y4E€TOM YKa3aHHBIX IIPU3HAKOB PEAKLIUHU, TO € CTh
nonydymin 2 Ganna 3a BbIIOJHEHHE 3aAaHus. 16,17% BBITYCKHUKOB C YJIOBJIETBOPUTENBHON MOITOTOBKOM TaKKe CMOINIM CHPAaBUTHCS C 3TUM
3aganueM. [Ipu stom 32,58% oT ymcna 3THX BBITYCKHUKOB CMOTJIM MOJYYHTh MaKCUMAaJbHbIM Oaul 3a BBHIIIOJHEHUE 33aJJaHHsl, TO €CTh NPaBUIBHO
HaIKcaId MOJIEKYJIIPHOE U HOHHBIE ypaBHEHUs, a 18% BBITYCKHUKOB CMOTJIM MOJYYUTh TOJBKO 1O OJHOMY Oallily, OUYeBHIHO, IOMYCTUB OLIMOKU
IIPU COCTaBJICHUU ITOJIHOT'O U COKPALICHHOIO HOHHBIX YPABHEHUM.

BeilycKHUKM ¢ XOopomed W OTJIMYHOW IMOJATOTOBKOM BIIOJIHE YBEPEHHO CHPABUIIMCh HPAKTUYECKH CO BCEMH 3aJaHUSAMM 4YacTH 2
9K3aMEHALlMOHHOM paboThl. CienoBaTenabHO, Yy HHMX IPOYHO CGHOPMHUPOBAHA CUCTEMA TEOPETUYECKMX 3HAaHHUM, a TakKe OHM BIIAACIOT
HEOOXOJMMBIMM YMEHHUSMHU 110 IPUMEHEHUIO 3THX 3HAHUH B CHCTEME B COOTBETCTBUU C YCIIOBUSIMU 3a1aHUH.

Pesynbrar BeImosHEHUs 3amanus Ne31 «Peakuuu, MOATBEpKIAIOIIME B3aUMOCBSI3b PA3JIMYHBIX KIACCOB HEOPraHWYECKUX BEIIECTB)» HE
W3MEHWICS TI0 CPaBHEHHUIO C MPEABIAYIIMM ToaoM. 75,7% 95K3aMEHYEMBIX C BBICOKMM YPOBHEM IMOATOTOBKH MOJYYHJIA MaKCUMAaJbHBINA Oani,
MPaBUJILHO HAMUCAJIM BCE YEThIpE ypaBHEHUs peakiuid, 13,5% - Tpu ypaBHEHUS peaKiui.

B rpymnme 3K3aMeHYHONIMXCS C XOpOIeld MOArOTOBKOM ToOJbKO 26,12% BBIMYCKHMKOB TOJHOCTHIO BBINOJIHHIIM 3aJaHUE, MPAaBUIBHO
HalKMCalli BCE YPAaBHCHMS PEAKIUS M IOJYYMJIM MaKCUMAaJIbHBIH Oajul. MHOrume SK3aMEHyeMbIe JOINYCKaJd OIIMOKH, COCTaBIIsAsA ypaBHEHUS
OKHUCIIMTEIIbHO-BOCCTAHOBUTENIbHBIX peakuuil. TOJbKO €IMHHIIAM YYaCTHUKOB C HU3KHM YPOBHEM MOATOTOBKHM YJAJIOCh NMPABUIBHO HAIMKCATh I10
OJIHOMY YPaBHEHUIO PEAKIUU.

Pesynprar BbmmonHeHus 3amaHus Ne32 «Peakumu, MONTBEpPXKIAIONINE B3aMMOCBS3b PA3IUYHBIX KJIACCOB OpPraHUYECKHUX BEIIECTBY
MIOBBICUJICSI TIO CPAaBHEHHIO C MPENbIIyIuM roaoM. 74,8% sK3aMeHyeMbIX ¢ BBICOKAM YpPOBHEM IOJATOTOBKM MONYYMIM MaKCUMaJbHBIA Oaii,
MPaBUJIBHO HAITMCAM BCE MSATh YpaBHEHUH peakuuid, 19,8% - uetsipe, 4.5% - Tpu ypaBHEHUS peakiuii.

B rpynme sk3ameHyrommxcs ¢ Xopouied moAaroroBkoil Tonbko 19,51% BBIMYCKHHKOB MOJHOCTHIO BBHIMOJHHMIM 3a/laHde, MpPaBUIIbHO
HaIMCall BCE YpaBHEHMS pEaKIus M MOJIy4YMSIM MaKCHUMalibHbIM Oamn. 32% mnpaBuibHO Hamucanu no 4 ypaBHeHus, 18,7% - Tpu. MHorue
9K3aMEHyeMble JTOMYyCKalld OMIMOKH, COCTAaBJISIsl YPAaBHEHUS OKHUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEAKLMN, 3aUChIBast (POPMYINBI OpraHMYecKUX
COCMHEHUM, HE YUYWTHIBAIM MpPAaBUJIA PEAKIUN 3aMEIICHUS, NMPUCOEANHEHUs. TONbKO €IWHUIIAM YYAaCTHUKOB C HU3KHM YPOBHEM MOATOTOBKHU
yZ1aJI0Ch IPaBUIJIbBHO HAMMKMCATh 110 OTHOMY-BA YpaBHEHUS PEAKLIUU.

ITpu BeimonHenun 3axanuss Ne 33 sk3aMeHyeMble JOJDKHBI OBIIM ONpPENENuTh MOJIEKYJIAPHYIO (OPMYJIy OPraHHYECKOro BeEIIecTBa,
YCTaHOBUThH CTPYKTYPHYIO (POPMYIly 3TOTO BEILECTBA HA OCHOBAHHUU €r0 XMMHUYECKHUX CBOMCTB, CIIOCOOOB IOJIyYEHMS, ONHUCAHHBIX B YCIOBHH
3a/1aHMS, U COCTABUTh YPABHEHHUE OJJHOM U3 XapaKTEPHBIX XUMUYECKUX PEAKIIUM.

[IporienT ero BemmonHeHus B 2025 roay noHU3uIICA o cpaBHeHHIO ¢ 2024 rogoMm.
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B rpymnme BbIyCKHUKOB C HU3KOW IMOJITOTOBKOM HUKTO HE CIIPABHIICS C PEIICHUEM IMpeiokeHHoi 3anaun. Tonbko 0,59% BBITYCKHUKOB CO
CpeAHeH MOAroTOBKON CMOIJIM IPOU3BECTH HEOOXOUMbIE PACUETHI U MOJTHOCTHIO PEIIUTh TaHHOE 3a/laHue.

B rpynne ¢ XopommuMm ypoBHEM MOATOTOBKH TOJbKO 21,64% BBINYCKHUKOB CMOINIM MPOBECTH HEOOXOAUMBbIE PAacuéThl M BBIBECTHU
MOJIEKYJISIpHYIO (DOpPMYITY BEIeCTBa, IPEUIOKUTh €ro CTPYKTYpy U 3amucaTh TpeOyemoe yciaoBHEeM ypaBHeHHe peakuuu. 22,39% BBHITYCKHHUKOB
JaHHOW IpynIbl moay4ynian 1 Gaii 3a BEITOJIHEHHE 3aJIaHUs: OHU NPOU3BENN HEOOXOIMMbIE pacUeThl, BHIBEJIM MOJICKYJISIPHYIO (hOpMYITy BELIeCTBa,
HO HE CMOTI'JIM COCTaBUTh CTPYKTYPHYIO ()OPMYITY 3TOI'0 BEIIECTBAa U HAMMCAaTh HEOOXOAMMOE YpaBHEHHE PEAKILINH.

Haubonee cnoxxueiM Ob110 3aanue Ne34, permeHre KOTOPOro TpeOOBaJIo CaMOCTOSITEILHOIO BBIOOpA HMCIOJB3YEMbIX BUOB PacdyeToB, HX
JIOTMYECKOH 1OCIIe10BaTEIbHOCTH IIPH [TOMCKE HEU3BECTHON (PU3UYECKOM BEITNYHMHBI.

Pe3ynbTat BeinosaHeHus 3aianus IMHUUA Ne34 B TEKyIleM rofy BbIIIE CPEJHEro MPOLEHTA BHIIIOJHEHHS 3a1aHUsl B IPEbIIYIIIEM IOy .

BoimonHeHne 3TUX 3aJaHUBl TPeOOBAJO OT 3K3aMEHYEMBIX HE TOJBKO NMPOYHBIX XMMUYECKMX 3HAaHUN, HO U YMEHUH BBICTPOUTH MOPSAIOK
paccyXIeHul, IPOU3BECTH COOTBETCTBYIOIIME PACUYEThl, COCTABUTh CUCTEMY MATEMAaTUYECKHX YpPaBHEHHH, MOKa3bIBAIOIINX 3aBHCUMOCTb MEXIY
3aJlaHHBIMU (PU3UYECKUMU BennYuHaMHU. OTMETHM,

AHanu3 pe3yibTaTOB BBIMOJHEHHs 33JaHUs MO3BOJIIET CIENIaTh BBIBOJ, YTO JJISi BBITYCKHHUKOB M3 Tpynm | U 2 3TH 3a/aHus OKa3aJuCh
MPAKTUYECKU HEBBITOTHUMBIMHU.

3HAUYUTENILHO MOBBICUJIOCH YUCIIO 3K3aMEHYEMBIX ¢ OMIUYHOU NOO20MO6KOW TOIHOCTHIO BBHIOJHUBIIMX JaHHOE 3agaHue: 44,1% B sTom
roxy mo cpasHeHuto ¢ 27,6% B 2024 roxy, B 2023 roay - 9,0%. 19,8% y4acTHUKOB U3 3TOM IPYMIIBl CMOTJIMA TOJYYHTh TOJIbKO 1 Gain 3a pemieHue
3a/1aud, BEPHO HAIMCAJIM YPAaBHEHUS PEaKIUi, MpeyiaraeMbie B ycinoBun 3anayuu, 10% momyunim 2 6amna. 18,9% momyunnu 0 6anioB: HE CMOTIIH
BBINIOJIHUTD NIPaBUJIBHO WJIM HE NPUCTYMNAIN K PELICHUIO 3a/1auy.

Cpenu BBITYCKHUKOB C YJOBJIETBOPUTENHHBIM YPOBHEM IMOJATOTOBKHM TOJIbKO 4 ydacTHHKa (1,74%) cmornu nmonyduth 1 Oann 3a peuieHue
3aJa4yi. DTO 03HAYAET, YTO AT BBHINYCKHUKN CMOIJIM TOJBKO IMPAaBUIBHO HAKCATh YPAaBHEHUS PEAKIIMM.

Tonbko OIMH YeNoBEK M3 TPYMIMBI C XOPOIIUM YPOBHEM MOJATOTOBKH CMOT TOJHOCTHIO PEIIUTh MpEeAsIoKeHHYI0 3aaady. 2,24% cmoriu
nonyyuTh 2 Oanna u3 4 BO3MOXKHBIX 3a pelieHue 3aaadu. 15,67% cmoriau momyduth | 6aii, TO €CTh CMOIVIM NMPaBUIBHO HANHCAaTh YPaBHEHUS
peakIuii, onmrcaHHbIX B 3a/a4ye. boIbIIMHCTBO y4acTHUKOB JaHHOU Tpymnmbl (80,6%) He cMOriM MOMY4YHTh HU ONHOrO Oajia 3a pelieHue 3aadu
(unm pemany HEBEPHO, WM U HE MBITAIUCH €€ pemaTth). OueBUIHO, YTO PELIUTh 33aady HOJHOCTHIO U IPABUJIBHO CMOIJIM TOJb T€ BBITYCKHUKH,
KOTOpBIE€ UMEJIN OYEHb BHICOKUH ypOBEHb MOArOoTOBKU. OHM MPAaBWIBHO MPOU3BEIN BCE BBIUUCIEHMS, B KOTOPHIX MCIOJIb30BAINCh HEOOXOIUMBIE
¢u3nyecKue BEINYNHBI, 3aJJaHHbIE B YCIIOBUU 3aJJaHUSI.

ITo pe3yiabTaTamM BbINOJHEHHUS IK3AMEHALMOHHOM Pa0OTHI B 11eJI0M (IOJyYeHHbIH MEePBUYHBINA 0aJ111) BCe
IK3aMeHyeMble ObLIU pacipe/eseHbl 0 YeTbIpeM rpynmnam.

Pacnpedeﬂenue IK3AMEHYeMblx no cpynnam no pe3yiomanidm 6blNnOJIHEHUA 3K3GM€HCZZ4MOHHOIZ pa607’l’lbl
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['pynnsl 5K3aMeHyEMBIX [TepBuuHbIil Oasn TectoBsIii 6ann Jonst sx3amenyembix (%)
1 rpynna ot 0 1o 10 GaynoB or 0 1o 35 15,38
2 rpynna ot 11 1o 29 Gannos ot 36 1o 60 41,54
3 rpynmna ot 30 g0 45 GamnoB ot 61 no 81 26,37
4 rpynna ot 46 10 56 6amioB ot 82 10 100 15,6
Pacnpenesienue rpynn 6aj1108
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Pe3ynbTaThl BRIIOJIHEHUS 3aJaHUI ¢ KpaTKUM OTBETOM (% BbINosHeHus1) yuacTHukamu EI'D 2025 r. ¢ pa3nu4HbIM YPOBHEM MOJATOTOBKU
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Kpatko oxapaktepusyeM 0COOCHHOCTH IMOATOTOBKH 9K3aMEHYEMbIX KaXKIO0W U3 TPYII.
I'pynna 1 — HU3KMI ypOBEHb MOATOTOBKH; IK3aMEHYEMblE, KOTOpbIE HE IMPEeoio0JieId MUHUMAaNbHOro Oamna (mepBuusbiil Oamm: 0-10;
TecToBbIN Oamt: 0—35).
DK3aMeHyeMbI€ U3 ITOH I'PYIIIEI B 3TOM T'Oly HE CMOTJIM BBIITOJIHUTH HU OJHOTO 3aJIaHMs 0230BOT0 YPOBHS CIIOKHOCTH M HU OJTHOTO 3a/IaHUS
MIOBBILIEHHOT'O YPOBHS CJIOKHOCTH € ycremHOoCTh0 50%.
OHU CMOTTH BBIMOJHUTH HEKOTOpBIE 3a/laHus 0a30BOr0 YpoBHs ¢ pe3ynbTaToB Bbimie 30%. DTO 3amaHus, C MOMOIIBI0 KOTOPBIX
MIPOBEPSUIMCh TAKUE DJIIEMEHTHI COJIePIKAHUS, KaK:
- CTPOGHHE DJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOMIOB: S-, P- U d-dIIEMEHTHI. JIEKTPOHHAs KOH(HUTYypalus aToMa,
OCHOBHOE Y BO30YXIEHHOE COCTOSIHUS aTOMOB (3a7aHue 1 6a30BOr0 YPOBHSI CJIOXKHOCTH, CPEAHHH MPOLEHT BhIMoaHeHus 33,33%);
- NPUYUHBI U 3aKOHOMEPHOCTH M3MEHEHHsS] XMMUYECKHUX CBOWCTB AJIEMEHTOB M MX COCIUHEHHMH MO MepuojaM U TpynmnaMm. 3aKOHOMEPHOCTH B
M3MEHEHWU CBOWCTB IMPOCTHIX BEIIECTB, BOAOPOAHBIX COSTUHEHUH, BBICIINX OKCHJIOB M THAPOKCHIOB (3a1aHue 2 0a30BOro ypOBHS CIOXKHOCTH,
cpeaHuil mpoleHT BeinoiaHeHus — 33,33%);
- CKOPOCTh XMMHUYECKON peakiuu; (HaKkTOphl, BIUSIONIME HA CKOPOCTh XMMHYECKOW peakuuu (3amanue 18 06a30BOro ypoBHS CIOXKHOCTH,
CPEIHMIA TPOLIEHT BhIMOJIHEeHUs — 35,42%).
BrimonHss 2TH 3aaHus, IPOBEPSIONINE IIEMEHTHI CoJepKaHmsl, 00yJaromyecs TPOAEeMOH CTPUPOBAIIM OBJIAZICHIE TAKUMU YMEHHUSIMH, KaK
- IPUMEHSATh OCHOBHBIC MOJIOKEHUSI XUMUYECKUX TEOPHUI NI aHalM3a CTPOCHUS U CBOWCTB BEUIECTB; XapaKTEPU30BaTh S, p U d-3JIEMEHTHI MO HX
nonoxenuto B [1C . 1. Menneneena;
- monuMarb cMbich [lepuomudeckoro 3akona JI.M. MeHaeneeBa u MCHOJIB30BATH €TO0 JUII KAYECTBEHHOTO aHa3a 1 000CHOBAHMUSI OCHOBHBIX
3aKOHOMEPHOCTEH CTPOEHUS aTOMOB, CBOMCTB XMMHYECKHX DIIEMEHTOB M WX COCTUHEHUH; OOBSCHATH 3aBHCHMOCTh CBOWMCTB XUMHYECKHX
3JIEMEHTOB M UX COCUHEHUNW OT TosoxeHus anemenTa B [lepuoguueckoii cucreme J[.M. Menaeneena;
- OOBSICHSITH BIHMSIHAE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU PEAKIIHH.
MO>XHO OTMETUTh HECKOJIBKO 3a/IaHuil 0230BOT0 YPOBHSI CIIOKHOCTH, KOTOPBIE K3aMEHYEMBbIE BBITIOJHWIN C MPOIEHTOM Oombiie 20%:
- DJIEKTPOOTPHIIATENIEHOCTh, BAJICHTHOCTh, CTENEHb OKHCIeHMs (3agaHue 3 0a30BOrO YPOBHS CIIOKHOCTH, CPEIHHI MPOICHT BBHIMOJHCHHUS —
22,92%);
- XUMHYECKas CBs3b (3a7aHue 6a30BOro YpoBHsI, CpenHuii mpoueHT BoimoiaHeHus — 20,83%).

Huzkue pe3ynabTaThl MOKa3aJld yYaCTHUKU 3TOM I'PYMIbI IPU BBIIOJIHEHUH BCEX OCTAJIbHBIX 3aJaHMM, B KOTOPBIX IPOBEPSIIUCH CIEAYIOIINE
3JIEMEHTBI COJEPKAHMSL:
- KJaccu(UKanys U HOMEHKJAaTypa HEOPraHMYECKUX BELIECTB (TpUBHAIbHAS U MEXKIyHaponaHas) (3amaHue Ne 5 0a30BOro ypoBHS CIOXKHOCTH,
CPEIHMIA POLIEHT BhImoaHeHus — 12,5%);
- XapakTepHble XMMHMUYECKHE CBOWCTBa HEOPraHMYECKHX BeIlecTB: (3agaHue Ne 7 MOBBIILIEHHOTO YPOBHS CJOXKHOCTH, CPEIHUN IPOLEHT
BoimosHeHust — 0%0); (3aganne Ne 8 MOBBIIICHHOT'O YPOBHSI CIIOXHOCTH, CPEHHIA TPOIICHT BhIMoIHeHUs — 6,25%);
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- XapakTepHbIe XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIINXCS K Pa3UYHBIM KJIACCaM HEOPraHMYECKUX COENMHEHUU (3a/laHue 6 MOBBIIIEHHOTO
YPOBHSI CJIOKHOCTH, CPEIHHI TPOLIEHT BhIoaHeHus — 54,4%);

- TEHETHUYecKas CBS3b MEXJYy KilacCaMU HEOPraHM4eCKUX COoequHEeHMH (3amgaHue Ne 9 MOBBIILIEHHOIO YpPOBHS CIIOKHOCTH, CPEOHHMM IMPOLEHT
BhImonHeHus — 12,5%);

- KiIaccu(UKaIuu XUMAYECKUX peakiuii (3aganue Ne 17 6a30BOro ypoBHs CIIOKHOCTH, CPSIHHI MPOIeHT BimoHeHus — 10,42%);

- OKHCITUTEbHO-BOCCTAHOBUTENBHBIE PEAKIIMK; TIOBEICHUE BEUISCTB B CpelaxX ¢ pa3HBIM 3HaueHueM pH; MeTonbl 2IeKTpOHHOTo OanaHca (3aJaHue
Ne 19 6a30BOro ypoBHs CIIOKHOCTH, CPSTHHI MPOIEHT BhimoyHeHus — 12,5%);

- o0paTHMble XMMHMUYECKHE PEaKIH, XMMHUECKOe paBHOBecHe, (aKTOphl, BIUSIONIME HAa CMEUICHHE XMMHUYECKOro paBHOBecus (3amanue No 22
TIOBBIIIEHHOT O YPOBHSI CIIOXKHOCTH, CPEIHUMN MpoLeHT BbinmoiaHeHus —2,08%);

- uIeHTU (DUKalKs HeOpraHu4ecknx coeAnHeHnid. KauecTBeHHbIE peakliMi Ha HEOPraHWYeCKHe BellecTBa M MOHBL. MaeHTudukamnus opraHu4ecKux
coelMHEHMH. PemieHne skcnepUMeEHTaldbHBIX 3aJady Ha paclio3HaBaHME BellecTB (3agaHue Ne 24 HOBBIIMIEHHOTO YPOBHS CIIOKHOCTH, CPEIHUN
nporeHT BeinoHeHus — 2,08%).

DK3aMEHyeMbl€ 3TOW I'pyHIbl MOKA3add O4YeHb HU3KHUE PE3yJbTaThl IpPHU BBINIOJHEHUHU 3aJaHHUM, IPOBEPSIOLUIMX YCBOEHUE 3HAHUN IO
oprannveckor xumuu (3amanue 10 — 10,42%; 3amanue 11 — 6,25%; 3ananue 12 — 2,08%; 3amanue 14 — 0%, 3aganue 15 — 1,04%, 3ananue 16 —
8,33%).

W3ydyenne opraHMYecKUX BEIIECTB B CTapIied MmIKoje TpeOyeT OT OO0yJarommXcs CaMOCTOSTENBHOM paboThl € TEOPETHUYECKUMU
MIOJIO’KEHUSIMU Kypca U C(OPMUPOBAHHBIX HAaBBIKOB CHCTEMAaTH3allMu M 00O0OIIEHHUs MOJy4YEeHHBIX TeopeThudeckux 3HaHui. Kpome Toro, pabora c
dbopMynaMu OpPraHMYecKMX BEIIECTB M MOHMMaHHE HMX MPOCTPAHCTBEHHOW CTPYKTYpBI MPEANOJaraioT pa3BUTHE 00pa3HOro (abCTpakTHOrO)
MBbILIeHU. J{J1s 3TOro B mpoliecce npernoaaBaHus HEOOXOIUMO HCIOJIb30BaTh MOJEIN MOJIEKYJ, aKTUBHO HCIIOJIb30BaTh CTPYKTYPHbIE (OPMYJIBI
BerecTB. VIMEHHO 3TH YMEHUs HEeIOCTATOYHO C(HOPMUPOBAHBI Y TPYMIIBI 1 3K3aMeHyeMBbIX

Bce 3amaHus MOBBIIICHHOTO YPOBHS CJIIOXHOCTH BBITTOJIHEHBI BBITYCKHUKAMH JTOW T'PYNIBI HUXKE YPOBHS YCBOCHHUS, CPEIHUN TPOIECHT
BBITTOTHEHUS 3aaHuii coctaBuil oT 0% (3amanus 7, 14) no 8,33% (3amanus 16 u 23).

DK3aMeHyeMble, HEe HaOpaBIIMe MHHHUMAJIbHOTO Oalljla, HE MPUCTyHNalIM K BBIMOJIHEHUIO 3aJaHUN BBICOKOTO YPOBHS CIIOKHOCTH C
pa3BepHYThIM OTBeTOM. He cMOTps Ha To, 4TO (hOPMYIMPOBKHU ITUX 33aJaHUN U MOPAIOK WX BBHIIIOJHEHUS CYIIECTBEHHO HE M3MEHSIUCh B TEUEHUE
IOCJIEIHUX JIET MPOBEICHUS dK3aMeHa, 3aJaHusl U1 9K3aMEHYEeMbIX JaHHOI TpYMIbl OKa3zajduch He Mo cuiaM. CpaBUThCA C 9TUMHU 3alaHUSIMU
MOJTHOCTBRIO M TMOJYYHUTh MaKCHMallbHbIC 2 Oaia ynanock jumb omHoMy (1,04%) mo 3amanuio Ne 30, Tak Kak yMEHHWE HAaUCATh MOJEKYISPHOE,
IIOJIHOE U COKPAILEHHOE HOHHBIE YPAaBHEHUs PEaKLIUU HOHHOIO oOMeHa (hopMUpYyeTCsl B Kypce OCHOBHOM IIKOJIbI U Ka)XKEeTCs dK3aMEHYeMbIM OoJiee
TTOHSTHBIM.

Bcero ’xe B 9K3aMEHAIIMOHHOM BapuUaHTe KaXKIbI W3 3K3aMEHYEMbIX, OTHECEHHBIX K JAaHHOW TpyMIe, YCIENIHO BHIMOJHSIET mMeHee 10
3alaHuii 0a30BOr0 YPOBHS, UTO HE MO3BOJSIET UM MPEOAOJETh MHHUMAIBHBIM 0alll, HEOOXOIUMBIN /JI YCHEIIHOM CAaud K3aMeHa, a TIaBHOE,
CBUJICTEJIHCTBYET O TOM, YTO UX MOJArOTOBKA MO MPEAMETY HE OTBEYAeT TpeOOBaHUSM OOpPa30BATEIBHOTO CTaHAAPTa CPEAHEH MIKOJBI MO XUMHH
Jaxxe Ha 0a30BOM YPOBHE.
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OnHUM 13 BO3MOXKHBIX HAIIPABJIEHUH B PELICHUHU TaHHOM MPOOJIeMBbI ITPH MOATOTOBKE K AK3aMeHY sBJsAeTcs 0osee aKTUBHOE UCIOIb30BAHNE
TaKUX 3aJjaHuil, B KOTOPBIX TpeOyeTcs ¢ HEOONbIINM KOJIMYECTBOM OOBEKTOB (ABYMS-TpeMs) MUCBMEHHO OCYIIECTBUTH PsijA 0a30BbIX JIeHCTBUI:
OIpENEIUTh CTEIEHb OKUCIEHMS, JaTh XapaKTepUCTUKY XMMHUYECKUM CBOWCTBaM BELIECTBA, COCTABUTH YpaBHEHHS peakuuil u ap. B oriauuue or
TECTOBBIX 3aJaHUIl C KpaTKUM OTBETOM, B KOTOPBIX Ipe/jiaraiTcs BapUaHTHI pelIeHUus, BHICTYIAIONME B KaueCTBE ONOPHOW MHGpOpMaLuu I
pelieHus, B TaKUX 3aJaHUAX MPEINOJAraloTCsl Pa3BEpPHYTbIE OTBETHI, MO KOTOPBIM 00Jiee YETKO IPOCMATPUBAETCS XOJA PacCyXICHHUU
9K3aMEHYEMBIX, a, CIIEJI0OBATENBHO, B OOJIBIICH CTEIEHHU MPOSBISIOTCS «CJIabble» MecTa B X MOJTOTOBKE.

MoxHO caenaTh OOLIMI BBIBOJ O TOM, YTO 3K3aMEHYEMbIE U3 3TOW IpyNIbl HE IMPOSBUIN YMEHUH CAMOCTOSITENLHO OLIEHUBATh YPOBEHD
COOCTBEHHBIX 3HAaHUN M BBICTPAMBATh HEOOXOAMMYIO TPAaEKTOPHIO CaMOOOpa3OBaHMs, CHCTEMAaTH3alMUd W 0000IIEeHHs 3HaHWIl, a TaKkxke He
HPOSBUIIN JOJDKHYIO OTBETCTBEHHOCTD ITPH MIPUHATHH pelIeHHs 00 y4acTUH B CTOJIb CJIOXKHOM JUUISl HUX dK3aMeEHe.

I'pynma 2 — yaoBieTBOpuTellbHASL OATOTOBKA (epBuYHbINA Oamt: 11 — 29; TrectoBslit 6amt: 36 — 60).

JlanHas rpymnna 3K3aMeHYeMbIX yclelmHo (cpeaHuil mporeHT BbimoiaHeHus 50 — 90) BwimosnHuiaM 3agaHus Beime 50%, mpoBepstoliye
CIIEAYIOLIUE JIEMEHTHI COJIEPKAHU:
- CTPOCHHE INEKTPOHHBIX 000JIOUEK ATOMOB AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAsA KOHGUTypauus atoMa (3amanue 1 6a3oBoro
YPOBHSI, CpPEIHUI POIEHT BhinoaHeHus — 60,48%);
- 3aKOHOMEPHOCTH M3MEHEHHUS XMMHUYECKUX CBOMCTB AJIEMEHTOBH MX COCJAMHEHUH MO mepuoiaMm u rpynnam (3aganue Ne 2 6a30BOro ypoBHS,
CpeqHHI MPOIeHT BbinoaHeHus — 555,09%);
- DJIEKTPOOTPUIATEILHOCTD, CTEIEHb OKUCIICHHUS W BaJCHTHOCTh XMMHYECKHX d3JIeMEHTOB (3amaHue Ne3 0a30BOro ypoOBHS, CPEIHHI MPOICHT
BoImonHeHus — 69,46%););
- XHMHYECKasl CBSI3b; BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYISPHOT'O CTPOSHUS; TUIl KPUCTAIIIMUECKON PEIIETKH; 3aBUCHMOCTh CBOICTB BEIIECTB
OT MX COCTaBa U cTpoeHus (3aaanue Ned 6a30BOro ypoOBHSI, CPEIHUIN MPOIEHT BhimonHeHus — 61,08%); );
- KJaccu@uKalus HeoOpraHuueckux BemecTs. HomeHknaTypa HeopraHM4ecK1X BEIIECTB (TpUBHAJIbHAS U MEXAyHapoaHas) (3ananue Ne5 6a3oBoro
YPOBHSI, CpPEIHU# IPOLIEHT BhIMOIHEHHs — 68,86%););
- KaccuuKanus XMMHYECKUX peakiini (3aganue 17 6a30BOro ypoBHs, CpeIHUIN MPOIEHT BhITOHEeHUs — 62,87%);
- CKOPOCTh PEaKIny, e€ 3aBUCUMOCTh OT pa3IHuHbIX (hakTopoB (3amanue Nel8% 0a30BOro ypoBHs, CpEAHUN MPOLIEHT BhIMOIHEHUsS — 71,26%););
- peaKiiu OKHUCIUTEIbHO-BOCCTAHOBUTEbHBICY (3a1aHue Ne 19 6a30BOro ypoBHS, CpEIHHI MIPOIEHT BhimoyHeHus — 79,643%););
- DIIEKTPOJINA3 PACIIJIABOB M PaCTBOPOB (couieit, mienodeit, kucioT) (3aganue Ne 20 6a30BOro ypoBHs, CpeHUI MporieHT BoinoHeHus — 60,48%););
- ruaposu3 coseil. Cpena BOJHBIX PaCTBOPOB: KHCJIas, HeMTpanbHas, menouHas (3aganue Ne 21 6a30Boro ypoBHsl, CpeTHUIM MPOLIEHT BHITOJHEHUS —
60,48%);
- pacyeThl 0 TEPMOXUMHUECKUM ypaBHEeHUsM ((3aganue Ne 21 6a30BOro ypoBHs, CPEIHUI MPOIEHT BhINOJIHEeHUs — 61,68%).

3ananus 6moka «Opranndeckasi XUMUS BBIIIOJHEHBI HI)KE YPOBHS YCBOCHHS B THAIIA30HE:
- 6azoBoro ypoBHs cioxHoctd oT 31,14% (3amanue 11) no 40,72% (3amanue 10);
- TOBBITIIEHHOTO YpOBHS OT 8,08% (3amanue 15) mo 46,11% (3amanue 16 BHITIOTHEHO BBIIIE YPOBHS YCBOCHUS).
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3a7aHus MOBBIIIEHHOTO YPOBHS CJI0KHOCTH BBIMIOTHEHBI C Pa3HBIM Pe3yJbTaToM: OoT 2,99% (3amanue 7) no 54,49% (3aganue 9).

Bonee Bbicokue pe3yibTaThl MIPOAEMOHCTPUPOBAIN SK3aMEHYEMbIE JAaHHOM TPYNIBI PU BBINOJIHEHUU 3aJlaHus 9, MPOBEPSIONIEro 3HAHHUE
CBOWCTB HEOPraHWYECKUX COeIMHEHUHN pa3inyHbIX KiaccoB (54,49%), mpu BBINONHEHUU 3aJaHus 16, MPOBEPSIONIMX CBOWCTBA OPraHUYECKHX
COEAMHEHMN Pa3IMYHBIX KJIaCCOB.

Hecmotps Ha u3menuBmmiics ¢popmat 3ananus Ne 17, pe3ynbTaT ero BBIIOJTHEHUS JaHHOW TPYMIOi dK3aMeHyeMbIX cocTaBui 62,87%, 4to
MOJTBEP)KIAET YMEHUS 00yJaroIuXcsl padoTaTh ¢ TEKCTOM.

MOoXHO FOBOPHUTH O TOM, YTO Y ITaHHOM I'PYMIIBI SK3aMEHYEMBIX C(POPMHUPOBAHBI CIAEIYIOLINE YMEHHUS:

- XapakTepu30BaThb CTPOECHHE ATOMOB XMMHUYECKHMX 3JIEMEHTOB IO MOJOXEeHHI0 B llepuonnueckoil cucreme; onpenensTb OKUCIUTEIb U
BOCCTAHOBUTENb, a TAKXKE MPOAYKTHI peaklnii Mo GopMyIaM HCXOTHBIX BEIIECTB;

- XapaKTepu30BaTh CTPOCHUE U XUMUYECKHE CBOMCTBA N3YUYEHHBIX OPIraHUYECKUX COCAMHEHNUI;

- OOBSICHATH 3aBUCUMOCTb CBOMCTB HEOPraHMYECKUX M OPraHMYECKHUX BELIECTB OT UX cocTaBa U cTpoeHus. Kak BHIHO U3 MPUBEIEHHOIO
IIEpPEYHs] 3JIEMEHTOB COJEpXKAHMsI, YCHEIIHOE HMX YCBOCHME IpEAINoaraer BJIAJEHUE YMEHHEM OOBSICHATh B3aUMOCBS3b MEXAY COCTaBOM,
CTPOEHUEM U CBOMCTBAMM, TO €CTh OCYLIECTBJICHHUE JBYX-TPEX B3aUMOCBSA3aHHBIX MBICIIUTEIILHBIX OIlEepaluil.

OpnHako 3Ta rpymmna 3K3aMEHYEMbIX JOCTaTOYHO CJa00 YCBOMJA 4YacTh JJEMEHTOB COJCPXKAHUS Kypca HEOPraHMYeCKOd XUMHUHU. DTO
[103BOJISIET TOBOPUTH O TOM, YTO OHU HEJOCTATOYHO YCBOMJIM CBOMCTBA HEOPIraHUYECKUX U OPraHUYECKUX COCITMHEHUI.

Huzkue pe3ynbTaThl moka3anyu 3K3aMeHYeMble 3TON I'PYHIbl IIPU BBIMOIHEHUH 3aJaHHil, B KOTOPHIX MPOBEPSIIUCH CIEAYIOIINE 3JIEMEHThI
COZIepXKaHUS:

- KnaccuuKkanys 1 HOMEHKIaTypa HEOPraHWYeCKUX BEIIeCTB (TpUBHMANbHAs U MEXKIyHapojaHas). XapaKTepHble XUMHUYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIICCTB: (3a7anne Ne 7 MOBBIIIEHHOT'0 YPOBHS CIIOKHOCTH, CPSTHHI IPOIICHT BhinoMHeHus — 2,99%);

- XapaKTEpHbIE XUMHYECKHE CBOWCTBA M OCHOBHBIE CIOCOOBI IOJIydeHUs (B 1a0OpaTOpuu) YIrJIEBOAOPOJOB M KHCIOPOICOIEPKAILINX
coequHeHui (3ananusi Ne 14 1 15 NOBBIIEHHOTO YPOBHS CIIOKHOCTH, CPSAHHIA TIPOIICHT BBITIOJIHEHUST cOOTBETCTBEHHO — 9,88% 1 §,08%);

- KaueCTBEHHbBIC PEaKI[MM Ha HEOpraHMYeCKHWe BEIIeCTBAa, HOHBI W OpraHuyeckue coenuHeHus (3amanue Ne 24, cpenHui TNPOLEHT
BhInonHeHus — 28,08%).

YMeHue pemaTth 3a1a4yd 0a30BOTO YPOBHS CIOXKHOCTU Y ATOM TPYIIBI SK3aMEHYEeMbIX CQOpPMHUPOBAHO HEAOCTATOYHO MpouHo. HamHoro
JydIlle 3K3aMEHYEeMbI€ CIPABUIIMCh C PacdeTaMy MO0 TEPMOXMMHUYECKUM ypaBHEHUsAM (3anaHue 27 — 61,68%). PesynbraThl pemenus 3agad 26 u 28
OKa3aJIMCh HIDKE YPOBHS YCBOCHMS: 3a7la4M HA pacTBOPHI (3amanue 26 — 44,91%), 3amaun ¢ uCmonb30BaHUEM TMOHSITHI «BBIXOJ MPOIYKTA PEAKIIUU
OT TEOPETHYECKU BO3ZMOKHOTOY», KMAacCoBast 10JIs1 mpumMeceii» (3amanue 29 — 16,17%),

MoxHO cnenaTh BBIBOJA, YTO 3K3aMEHYEMbI€ U3 3TOW TPyHIbl HEJOCTATOYHO MPOYHO OBJIAJEIM YMEHHUEM IPOBOAUTH PACUETHI MAacChl
BEIIeCTBA UM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce UM 00bEMY OJHOTO M3 YYACTBYIOLIMX B PEAKIIUU BEIIECTB; PACUETBI
MAacCcOBOM MJIM OOBEMHOM JOJIM BBIXOJA MPOJAYKTa PEAKIMU OT TEOPETHYECKH BO3MOKHOI'O; pacy€Tbhl MacCOBOWM JOJM (MAacChl) XUMHYECKOIO
coenuHenus B cMmecu (30,6 %). Bee nepeunciennbie BUIbI pacueToB (GOPMHUPYIOTCS €llle B Hadajle M3y4yeHus: Kypca XUMHH, TO €CTb B OCHOBHO I
mikone. [TpoGiieMbl BO3HUKIIM MIPH pelieHuu 3a1ad 3aganus Ne 28, miis penieHns KOTOPBIX He00X0UMO ObUIO HE MPOCTO MPOU3BECTH BBIYUCI €HUS
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II0 YpaBHCHUIO PCAKIMH, MCIIOJIb3Ys IMOHATHUA «MaCCOBad AOJIA YUCTOIO0 BEIICCTBA B CMECHU», «BbIXOJa MPOAYKTa pC€aKluu», HO M HAIlMCATb 3T O
YPaBHCHHUE, YTO U 0Ka3aJ10Ch CJIOKHBIM

3agaHus yactu 2 5K3aMEHAIIMOHHOW paloThl Tpymnma 2 SK3aMEHYEMBIX BBITIOJIHWIA O4eHb cinabo. [IporneHT BeimosHeHus 3ananust Ne 29
coctaBui Toibko 4,79%, 3amanms 30 — 16,17%. Cnegyer OTMETHTh, YTO yYAaCTHHKH SK3aMEHA JaHHOW TPYyMIbl clabo MOHMMAIOT CYIHOCTh
MPOTEKAIOLIUX PEaKIUi, YMEIOT COCTaBUTh AJIEKTPOHHBIN OajaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MpOllecca, HO MOTYT HamucaTh HOHHBIE
ypaBHEHMS PEaKIMM MOHHOIO0 OOMEHa; HO HEAOCTAaTOYHOE 3HAHHWE CBOMCTB HEOPraHWYECKUX COEIMHEHHUI HE MO3BOJIMJIO MHOTMM 3K3aMEHYEMbIM
JAaHHOM TPYIIIBI MPaBUIIbHO BEIOPATh BEIeCTBa, YTOOBI HAMTMCATh YPABHEHU S pEaKIuii B COOTBETCTBHH C IIpeJIaraéMbIMU yCJIOBH IMHU.

[Ipu Bemonnenun 31 3apanus 38,6% 3K3aMeHyEMbIX JAHHOW IPyNIIbl HE CMOIIM BEPHO HANMCaTh HU OJHOIO IPEIJIOKEHHOIO0 YpPaBHEHUS
peakiuii, Tonbko 1 yenosek (0,5 %) monHoCTbIO BRIMOIHUI 3afanue, 33 (17,5%) yenoBeka cMOrii BEpHO HANMKMCATh 3 YpaBHEHUS PEaKIIHii.

3amanus 31 u 32, npoBepsrolMe 3HAHUS O TEHETHYECKOM CBA3M HEOPraHMUYECKHMX M OPraHWYEeCKHX COEIMHEHUH, BBIOJHEHbI C OYEHb
Hu3kuM pesynbtaTtoM (0,75 1 0, 36% cOOTBETCTBEHHO).

DTH 3ajaHKisI OKA3aJIMCh TOCTATOYHO CIIOKHBIMHU IS 9K3aMEHYEMBIX JaHHOH rpymbl. Tosbko Tpu yenoBeka (4,1 %) momyuwium 4 6ansios 3a
BbINIONIHEHUE 3afanus 31, u oguH yenoBek (1,75%) cMmoriim mojay4uTh MaKCUMaJIbHBIA 0ajul 3a BBINOJHEHUE 3a1aHus 32. Boiblie MOJOBHUHBI
YYaCTHUKOB JJAHHOW T'PYIMIIBI HE CMOTJIM OJYYUTh HA OJHOTO 0ajiia 3a BBIMOJHEHUE YTHX 3aJaHui.

OueHb HU3KHUE PE3YJIbTAThl IPOJEMOHCTPUPOBAIIN FK3aMEHYEMbIE TAHHOW IPYIIbI MpH pelieHuu 3a1ad. CieayeTr OTMETUTh, YTO HEKOTOPhIE
sK3amMeHyembie Tpynnsl (4,65%), KOTOpble MPUCTYNUIN K BBIMOJIHEHUIO 3amanuss Ne33, cMorim momxyduTh Oajii 3a MPOBEACHHE PAcCueToB IO
HAX0XKJIEHUIO MOJIEKYJIIpHON (OpMYJIbl OPraHMYECKOro BEIIeCTBA, HO MPOJIBUHYTHCS AAJIbIIE U YCTAHOBUTH CTPYKTYpY BELIECTBA UM HE YJalOCh.
Tonbko 0,59% sx3aMeHyeMbIX JaHHOW I'PYMIIBI MOJTHOCTHIO CHPABHIIMCH C 33laHHeM. Pe3ynbTaThl BeIONHEHUs 3aganus 34 Hike yeM B 2024 rony.
Tonbko 1 denoBek cMmor momyuuTh 1 6am 3a perienue 3aganus Ne 34 (cpeqHuUM MPOIEHT BBIMOJIHEHUS 3aaanust — 1,74).

Ha ocHOBaHMM BCEero H3JI0KEHHOIO MOXXHO CJI€JaThb BBIBOJ O TOM, YTO 3K3aMEHYEMbl€ C YJOBJIETBOPUTEIBHOM MOATOTOBKOU
IIPOAEMOHCTPUPOBAJIN YCBOEHUE BEAYLINX TEOPETUUECKUX MOHITUN Kypca XMMHH, OCHOB OpraHM4ecKoi XxuMuu. [Ipu 3ToM HE0CTaTOUHO YCBOEHBI
3HAaHUS O CTPOSHHH U CBOMCTBax HeopraHmueckux BemiecTB. Cinabo chopMHUpOBaHBI HABBIKU MPOBEACHHS PACU€TOB [0 XUMHUYECKUM (popMysiaM U
YPaBHEHMSIM XUMUYECKUX PEAKIIUH.

CpaBHUTENBHO HU3KHE PE3YJIbTATHI BHIMOIHEHNS OOJBIINHCTBA 3aJaHUI CBUAETEIbCTBYIOT O HEJOCTATOYHOM YPOBHE CHCTEMHOCTH 3HAHUH,
YTO MpOsIBJISETCS B C€1a0OM BIAaJEHUM 3HAHUAMU O XHUMHUYECKUX CBOMCTBaX HEOPraHWYECKUX U OPraHMUYECKUX BEILIECTB, HEIONOHUMaHHUU
3aKOHOMEPHOCTEN MPOTEKAaHUS XUMUYECKUX peakLuii, HE3HAaHUH IPU3HAKOB U YCIOBUI NPOTEKaHUS U3YUEHHBIX PEAKLIUH.

Bonbummii (o cpaBHEHUIO ¢ HpeablAylield rpymmnoil) Habop yMEHHUM IMO3BOJMI JAHHOW TpYIIE 3K3aMEHYEMBIX BBIIOJHUTH HE TOJBKO
3amanus 0a30BOr0 YPOBHS CIOKHOCTH, HO M HaOpaTh Oayuibl NMpH BHIMOJHEHUHM OTAEIBHBIX 3aJaHW TOBBIIIEHHOTO W BBICOKOTO YPOBHEU
CIIOKHOCTH.

[Ipu moaroToBKE K 3K3aMeHy AJA 00y4YalomXcs ¢ YAOBIECTBOPUTEIHLHOM MOATOTOBKOM 11eJ1eco00pa3HO MCIOJIb30BATh 3aJaHMs, B KOTOPBIX
JUIsL pelieHns TpedyeTcsl MOCIeA0BaTeIbHOE BHITOJIHEHNE HECKOIBKUX (TPEX -UeThIPEX) MBICIUTEIBHBIX ONEpalltii, B TOM YHCIIe OCHOBBIBAIOLINXCS
Ha BJIQJICHUH 3HAHUSMHU W3 Pa3HBIX TEeMaTH4YeCKUX pasnenoB. Hampumep, 3To0 MoxeT ObITh 3aJaHME, B KOTOPOM, HCIOJIb3Ys MEepEeUYeHb BEIIECTB,
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TpeOyeTcss COCTaBUTh YPABHEHHSI BO3MOXKHBIX PEAKIMI MEXAY HUMH: PEaKIUi MOHHOTO OOMEHa, OKMCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
OdeHp BaXXHO B MpoILIeCCE MOATOTOBKM MCIIOIB30BATh 3aJaHusl, IpelycMaTpuBamIme padoTy ¢ mH(opmaiumend, IpeacTaBICHHON B Pa3IMIHON
¢dopme — cxema, TabnuIa, pUCYHOK U JIp., C MOCIEAYIOLUIMM OTBETOM Ha BOIPOCHI K HEll.

I'pymnna 3 — xopoinas nmoarotroBka (nmepBuuHbiii 0amt: 30—45; Tecrosbiii 6amt: 61-80).

Bce 3amanus yactu 1 6a30BOT0 M MOBBIIIEHHOT'O YPOBHS CII0KHOCTH BBINOJIHEHBI TPYIIION Y4aCTHUKOB C pe3yibTaToM Bhime 50%:
- 3amanust 6a3oBoro ypoBHs ot 61,07 (3amanue 11) o 95,42 (3amanue 20);

- 3aIaHUS TIOBBIIIIEHHOTO YPOBHS CIIOKHOCTH OT 53,82% (3amanme 24) no 89,69% (3amanue 23).

3TO N03BOJISIET FTOBOPUTH O TOM, UTO MMHU YCIIEIIHO OCBOEHBI 3HAHMS, OTHOCALIMECS KO BCEM cOJlepKaTelbHbIM OJl0kaM. Bee sx3ameHyemble
IPYINIBl XOPOIIO BJAACIOT XMMHUYECKUMHU IMOHATHAMHM M IOHMMAIOT CYIIECTBOBAaHUE B3aMMOCBS3U MEXKIY HUMH, NEMOHCTPUPYIOT IIOHHMaHHE
3aKOHOMEPHOCTEH M3MEHEHMsS] CBOMCTB XMMHUYECKHX 3JIEMEHTOB M O0pa3yeMbIX MMM BELIECTB IO I'pyNNaM U IMEpHOJaM, 3HAIOT XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX M OPraHUYECKUX BELIECTB, NOHMMAIOT 3aKOHOMEPHOCTU MPOTEKAaHUs XUMHUYECKMX peakuuil u 1p. ChopmupoBaHHAs
CHUCTEMa XMMUYECKUX 3HAHUM IO3BOJIET OCYIIECTBISATh Pa3HOOOpPA3HbIE MBICIUTEIbHBIE ONEpalluy BO B3aMMOCBSI3U IIPU BBIOJHEHUU 3aaHUl
pa3IUYHOr0 YPOBHS CIOXKHOCTH.

I'pynna sk3aMeHyeMbIX IOKa3ajla IPOYHO cHOpMUPOBAHHBIE YMEHMS, IPEIONATralone OCYIIECTBICHHE HECKOJIBKUX MOCIEA0BATEIbHBIX
MBICIIUTENIBHBIX ONlEepaIii:

- XapaKTepu30BaTh XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOEHUS;
- IPOrHO3UPOBATh MPOIYKThI U IPU3HAKU PEAKLIUN;
- ONIPEAENATh BO3MOKHOCTh MPOTEKAHUS XUMHUUECKUX PEAKIUI C y4eTOM YCIOBUN X IPOBEICHUS U T.II.

3amaHus BICOKOT'O YPOBHS CIIO)KHOCTH B OOJIBIIMHCTBE CBOEM JIOCTATOYHO YBEPEHHO BBIIIOJHEHBI JaHHOM IPYNION 9K3aMeHyEeMBbIX.

42,54% sK3aMeHyeMBIX TPYIIBI YCIEeNHO BIMoMHMIN 3a1anue Ne 29 u 88,06% - 3amanue Ne 30, monyunB makcuMaibHble 2 Oamna. Taxoke
YBEPEHHO OOJIBIIMHCTBO 3K3aMEHYEMBIX CHPaBHJIOCh M € 3aAaHusAMU 31 u 32, OpUEHTHPOBAHHBIMU HA MPOBEPKY I€HETHUECKOH CBSI3U MEXKIY
HEOPraHWYeCKUMHM W OpraHuueckumu BemiectBamu; 26,12% wu 19,51% BBIIYCKHUKOB JaHHOM TpYIIBl BBINOJHWIM 3aJaHUs, I10JY4YUB
MaKCUMAaJIbHbIHM 0allil 3a BBINOIHEHHUE 3aJaHUH.

HauGonpnme 3arpynHeHnst BbI3Bano 3amanue 34 (mpoueHT BbimosiHeHus 6,68%). BosmoxkHO, oqHMM n3 (akTOpOB, HE MO3BOJHMBIINX
YCIIEIIHO CIIPaBUTBCS ¢ pacueTHOM 3ajgaueil Ne34, Haxopsiielicss B KOHIE BapuaHTa, SIBISETCA HEXBAaTKa BPEMEHHU Ha ee BblnoigHeHue. [loaromy
0o0paTUM BHMMAaHME Ha TOT ()aKT, YTO YMEHUE PACIPEACIUTh CBOM BPEMS U CUJIbI B IIPOLECCE BBINOIHEHUS SK3aMEHAIIMOHHON paboThl sBJIETCS
BAYKHBIM JU(PGepeHIupyOIUM (HaKTOPOM ONpEiEIeHHs YPOBHS IOATOTOBICHHOCTH 3K3aMEHYEMbIX.

I'pynma 4 — oTaMyHas MOATOTOBKA (MepBUYHBIN O0amt: 46—56; TectoBbiit Oamt: 81-100).

DK3aMeHyeMble U3 JTOW T'PYMIbl MOKa3adl YBEPEHHOE OBIIAJICHHE BCEMHU MPOBEPSIEMBIMU dIIEMEHTaAMH COAECpKAaHHSI Kypca XUMHUU Ha BCEX
YPOBHSIX CIIOXKHOCTH:
- 3a7aHus 6a30Boro ypoBHs oT 94,64 (3aganue 1) mo 100 (3amanus 20, 27);
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- 33/1aHUS TIOBBILLIEHHOT'O YPOBHS CII0KHOCTH OT 82,14% (3apanue 12) 1o 97,32% (3aganus 14, 22).

OTO CBUAETEILCTBYET O TOM, YTO YBEPEHHOE BJIAJICHHME CHCTEMON XUMHYECKUX 3HAHUN IO3BOJISIET BBICOKOOAJUIBHHKAM YCIIELIHO
KOMOMHHUPOBATh XMMHUYECKHE MOHITHS B 3aBUCUMOCTHU OT YCJIOBHUS M YPOBHSI CJIOKHOCTHU 3aJJaHUI.

Bonbiioe 3HadeHune mpy BBIMOJHEHUU 33JaHUM UTpaeT BHICOKUN ypOBEHb C(HOPMUPOBAHHOCTH y HUX Y Y], KOTOpBIE MpenycMaTpuBaOT
yMEHHE HaXOAWTh B YCIOBHUHU 3aJjaHMS W HUCIONB30BaTh Ul PEIIeHHs HE0OXOAMMYIO0 WH(opMaIuio, aHaJIM3UPOBaTh €€ U MpPeoOpa3oBHIBATH B
HYXHYI0 (OpMy B COOTBETCTBUHM C TpeOOBaHUsAMH. Takue pe3ynbTaThl CBUICTEIbCTBYIOT O TOM, YTO 3TH BBITYCKHHKH OCO3HAHHO BJIAJICIOT
TEOPETUYECKUM U (aKTOJOTMUYECKHMM MAaTEpUATIOM Kypca — OCHOBHBIMH MOHSATHSAMH, 3aKOHAMH, TEOPUSAMHU M SI3BIKOM XHMHH, a TaK)KE yMEIOT
co3/1aBaTh 0000IIEHUS, yCTaHABIMBATh aHAJIOTMH, IPUMEHSATh 3HAHUS B U3MEHEHHOM M HOBOI CUTYyalMsX, HAapUMep, He TOJbKO JUIsl 00BbsICHE HUS
CYIIHOCTU M3YyYEHHBIX TUIIOB XUMHYECKUX PEAKIMH, HO U JJIs MPOrHO3UPOBAHUS YCJIOBHM NMPOTEKaHUS KOHKPETHBIX peaki il U oOpa3yrommxcs
IIPU 3TOM IPOAYKTOB, yCTAHABIMBATh NPUYMHHO-CIECICTBEHHBIE CBA3M MEXKIY OTIEIbHBIMU DJIEMEHTAMHU COAEPXKAHUS, OCYLIECTBJIATh PACUETHI
pa3IMYHON CTENEHU CIOKHOCTH [0 XUMUYECKUM (opMyJiaM U ypaBHEHHUSIM XUMUYECKUX peakluil, 0ObEKTUBHO OLIEHUBATh peasbHble CUTyallH,
UCIOJIb30BaTh CBOW OIBIT JIJIs IOJYyYEHHsI HOBBIX 3HAaHUMN, HAXOKEHUS U 00bSICHEHUSI HEOOXOAUMBIX CIIOCOO0B PELICHUMH.

Pe3ynbTaThl BBIMONHEHHUS 3aJaHUN BBICOKOT'O YPOBHSI CIOXHOCTH (C pa3BEepHYTHIM OTBETOM) MOKAa3bIBAIOT, 4YTO OOJbIIAs YacTh
9K3aMEHYEMBIX BBIMIOJHUIA 3aJaHUSl C Pa3BEPHYTHIM OTBETOM Ha MaKCHUMajbHBIH Oami. OTMeTHM mpu 5ToM, 4TO 3amanue Ne 34 okasanoch
TPYAHBIM JUIS BBIOJHEHUS Ja)Ke MHOTMM JK3aMEHyeMbIM U3 3Toi rpynmbl. 49 uenoBek (44,1%) sk3aMeHyeMbIX JaHHOW TPYHIbI CMOTJIH
MOJIHOCTBIO peliuTh 3anauy. [Ipu BeimonHenuu 3aaanus 22 (19,8%) sxk3aMeHyeMbIX CMOIIIM COCTABUTh YPABHEHHUSI PEAKIHid, O KOTOPBIX UAET PeUb
B ycioBuu 3ananus u nonyduts 1 6amwt; 11 (10%) momyunnu 2 Gaina, TO €CTh COCTABWIM YPAaBHEHMS PEaKIUi M MPOM3BENIM BBIUUCICHUS 10
(U3NYECKUM BEIMYMHAM. JaHHBIM B YCJIOBUU 331a4H.

AHaJIM3 MeTanpeIMeTHbIX Pe3yJbTATOB 00y4eHHus, MOBJIMSIBIIUX HA BbiNoJHeHne 3aaannii KUM

B cootBerctBum ¢ tpedboBanusMu @I'OC COO oOyuaroummMucs A0JDKHBI ObITh JOCTUTHYTHI HE TOJIBKO HMPEAMETHbIE, HO U MeTalpeaAMEeTHbIe
pe3yabTaThl OCBOEHMS OCHOBHOW 0Opa3oBaTeIbHOW IPOrpaMMbl, B TOM YHCJIE€ II03HABaTellbHblE, KOMMYHMKATUBHBIEC, DEryJIATUBHBIE
(camoopranu3zanus u CaMOKOHTPOJIb).

[TpoBepsiembIMu TpeOOBAHMSIMM K TPEIMETHBIM pe3yJbTaTaM OCBOECHMSI OCHOBHOH OOpa30BaTENbHOW HPOrpaMMbl CpPEAHEr0 OOIIEro
obpa3oBanust Ha ocHOBE M3MeHEHHOTO B 2022 1. ®I'OC npu BHITIOIHEHUH 3aJaHUH MOBBIILIEHHOTO YPOBHS CIIOXHOCTH 6, 7, 8, 9 1 BBICOKOTO ypOBHS
cnoxkHoct 29, 30 sBisoTcs Cc(HOPMUPOBAHHOCTh YMEHUH NPUMEHATH/MCIOJIb30BATh 3HAHUS O COCTaBE M CBOWCTBAaxX BELIECTB JJIs
9KCIEPUMEHTAIbHON MPOBEPKU FMIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN MPOTEKAaHUs XUMUYECKUX PEAKLUI U MIPOrHO3UPOBAHUS BO3MOKHOCTEH
UX OCYILECTBJICHUS; CUCTEMHbIE XMMHUECKUE 3HAHMS JUIsl OOBSCHEHUS U IIPOTHO3UPOBAHMS SBJIEHUN, UMEIOIUX E€CTECTBEHHOHAYYHYIO IIPUPOAY;
JUISl IPUHSTUS TPAaMOTHBIX pEeIIeHUI Mpo0JieM B CUTyalUsX, CBA3aHHBIX C XMMHEH.
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Peszynomamut évinonnenus 3adanuil 6, 7, 8, 29, 30 skzamenayuonnou pabomol

Nozamanuss | YpoBeHb [IpotieHT BBINMOTHEHMS 3a/IlaHKs B TPYINax Y4aCTHUKOB 9K3aMeHa C pa3HbIMHU YPOBHIMU MOJATOTOBKU

CII0KHOCTH B IPYIIIIE HE IPEOI0JICBIINX B IpyIme oT B rpyre B rpymIe

5 O 5 0

3aJaHus cpenaui, % MHMHHAMAaJILHBIH Oamt, % MI/IHI/IManTLIéoro 1o 60 o1 61 110 80 T.6. or 81 110 100 1.6.
3anganue 6 I1 81,11 7,29 22,46 93,89 99,55
3amaunue 7 I1 47,60 0 2,99 61,07 91,96
3amanue 8 I1 60,26 6,25 13,47 70,99 96,43
3amanue 9 I1 70,31 12,5 54,49 88,55 97,32
3amanue 29 B 39,63 0 4,79 47,71 87,05
3amanue 30 B 62,45 1,04 16,17 80,92 97,77

Ananu3upys pe3yJbTaT BBIIOJHEHMS JTUX 3aJaHUM, CIELyeT OTMETUTh, YTO CPEOHHUI INPOLICHT BBHIIOJHEHHUS 3aJaHMs BbILIE YPOBHS

ycBoeHUs. To ecTh Y BBITYCKHUKOB C()OPMUPOBAHBI
- I03HaBaTeJbHbIE YHUBEPCAJIbHbIE YueOHbIE JeiicTBUS (0a30Bble HCCIEA0BATEIbCKIE AEHCTBUS): CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MIOMCKY METO/IOB PEIIeHUs MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3JIMYHbIX METOAO0B IMO3HAHUS;, CTABUTh U (POPMYJIUPOBATh COOCTBEHHbIE 33]1a4l B
00pa30BaTEIbHON JEATENIbHOCTH U JKU3HEHHBIX CUTYallUsX; CTAaBUTh MPOOJIEMBI U 33JauH, JONYCKAIOUIME albTepPHATUBHbBIE PEIICHUS; BbIIBUraTh
HOBBIE WJEH, MpeJlaraTb OpUTHHAIbHBIE MOAXOABI M pEIIeHUs; pa3padaTelBaTh IJIAH pELICHHs NpoOJeMbl C Y4ETOM aHalInM3a HMEIOLIUXCS
MaTepuaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
- perymstuBHele YVYJI: (camoopraHu3anus) yMEHHsS CaMOCTOSTEIbHO OCYILIECTBISTH IO3HABATEIBHYIO ACATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIHMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JEATEIbHOCTH U )KU3HEHHBIX CHUTYaIUsAX; AaBaTh OLIEHKY HOBBIM CUTYAIlUsM;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PelIeHUsi MPoOeMbl ¢ YIETOM HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN M MPEANOYTEHUN; AeNaTh
OCO3HaHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PEIICHHE.

Ho eciu onenuBaTh cOpMHPOBAHHOCTh METANPEAMETHBIX PE3YJIbTaTOB OCBOEHHS OCHOBHOM oOpa3oBarenbHOM mnporpamMMmbl COO mo
IpyniaM y4acTHUKOB 3K3aME€Ha C pa3HbIMM YPOBHSIMU IOATOTOBKH, TO CIEAYET OTMETUThH AOCTATOYHYIO COPMHUPOBAHHOCTh Ha3BaHHbIX Y Y]l y
9K3aMEHYEMBIX C XOPOIIMM M BBICOKUM YPOBHEM IOJAIOTOBKU M JOCTATOYHO HU3KUH YpOBEHb COPMHUPOBAHHOCTHU 0A30BBIX MCCIIEIOBATENbCKUX
JNEUCTBUN U CAMOOPraHU3alluu y 3K3aMEHYEMbIX C HU3KMM YPOBHEM IO OTOBKHU.

bonee BbICOKMI pe3ysbTaT NPOJEMOHCTPUPOBAIN dK3aMEHYEMbIE NIEPBOM TPYIIBI IPU BBIIOJHEHUH 3aaHus 6. BeimonHenue 3apanus 6
(TIOBBILLIEHHOIO YPOBHS CJI0XXKHOCTH) IPEAIOJarajgo MNpOBEIEHUE aHajau3a TEKCTa YCIOBHUsS, BKIIIOUYAIOLIETO OMMCAHUE JKCIIEPUMEHTOB C JIBYMs
poOUpKaMHU, OCYIIECTBIIEHUE CPAaBHEHUS UX PE3YJIbTAaTOB, a TAKXKE IMPUMEHEHUE YMEHUS MCIOJb30BaTh MHPOPMAIMIO O XMMHUYECKHX CBOMCTBAaX
BELIECTB /I JAJbHEHIINX PacCyX ACHUH MO pa3paOOTaHHOMY ajJrOpUTMY. DK3aMEHyeMble MpPHU BHIIOJHEHUHU JAaHHOTO 3aJaHHs CyMeIu JaTh
OLIEHKY OIMCaHHBIM CUTYyallMsIM, COCTaBUTb IIJIAaH DPELICHHs M cJeJaTh OCO3HAHHBIM BBIOOpP HAa OCHOBAaHUU 3HAHUS XUMUYECKHX CBOMCTB
HEOPraHUYECKUX COCTUHEHUM.
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TpaauunoHHO Oosiee CIIOKHBIM SIBJISICTCS 3a/laHue 7, MpeJiararoiiee yCTaHOBHTh COOTBETCTBHE MEKIY BEIIECTBOM M PEarcHTaMu, C
KQ)KIBIM M3 KOTOPBIX 3TO BEIIECTBO MOXKET B3aUMO/ICHCTBOBATD.
3aganue Ne 7
Y CTaHOBUTE COOTBETCTBHE MEXK/Y BEIICCTBOM M pEareHTaMu, C K&KIbIM U3 KOTOPBIX 3TO BEIIECTBO M OXKET B3aUMOJICHCTBOBATh: K KaXKI0U
MO3UINH, 0003HAYEHHOH OYyKBOH, MOAOEPUTE COOTBETCTBYIOMIYIO MO3UIUIO, 0003HAUECHHYIO IH(PPOIA.

BemectBo PearenTsr

A) Al 1) Al>O3, H.0, C

b) CaO 2) MgCly, SO, CO»

B) KOH 3) KCI, H2SO4(p-p), NaOH

I') NaHCO3 5) HCI, NaOH(p-p), H2SO4(p-p)
5) Fe, S, O3

bonee ciiokHBIM 3aJjaHKE SBISETCS MMOTOMY, YTO OHO TpeOyeT XOpPOLIMX 3HAHWN TUINHUYHBIX U CIEUU(UUYECKUX CBOWCTB HEOPraHHMYECKUX
BELIECTB HA OCHOBE aHAJIM3a UX IPUHAJIEKHOCTU K ONPEIEICHHOMY KJ1acCy HEOPraHMYECKUX COEIMHEHUI WK ¢ NO3ULMH aHAJIN3a BO3MOXKHOCTH
IIPOSIBJIEHHS STUMU BEIIECTBAMHU OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB.

[Tpu BeIMONHEHHMH 3aAaHMsI OOJBUIMHCTBO 3K3aMEHYEMbIX CyMEIH OXapaKTepU30BaTh OOLIME XMMHMUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
Heopranuyeckux coenuHeHuil. 20% y4acTHUKOB Jlald BEpHBI OTBET Ha 3aJaHUE, ClIeJad OCO3HAHHBIA BBIOODP, CYMEH €ro apryMeHTUpoBaTh. B
OCHOBHOM, 3TO BBIIYCKHUKH C BBICOKUM YPOBHEM NOATroTOBKU (87,4% »5K3aMeHyeMbIX W3 3TOW TPYMIbI); NPaBUIbHO OTBETUTh U MOJIYYUTH
MaKCUMaJbHBI Oajul CMOIJIM YyTh MEHbIIE IOJOBHHBI BBITYCKHUKOB C XOpPOIIMM YPOBHEM MOArOTOBKH. Tosbko 5,82% BBIIYCKHUKOB C
YIOBJICTBOPUTEIBHBIM YPOBHEM IIOATOTOBKH IPAaBHIBHO BBINOMHWIM 3anaHue, eme 27,9% nomyctunu | ommOKy B OTBeTe, a JIBE TPETH
BBIIIYCKHMKOB JaHHOM T'PYyMNIIbl MOJYYHIN TOJIbKO O 0aIoB.

JUis yclemHOro BBHINOJHEHHWS 3aJaHusd 7 HEoO0XOAMMO BJAJE€HUE JOCTATOYHBIM KOJMYECTBOM (DaKTOJIOTMUECKOro MaTepHala,
IPOIYIEHHOT O CKBO3b NPU3MY OCO3HAHMsI IPUUYUH U IPUHIUIIOB B3auMozeiicTBuil B Xumuu. s 06paboTKu 00bIIoro oobeMa JaHHBIX YUUTEIAM
pEKOMEHlyeTcsl UCKaTh Pa3HOOOpa3Hble (POpMBI M3JI0KEHHMsT MaTepuasna W mpeanaraTh Aud@depeHIupoBaHHbIE IIYTH €ro YCBOEHHs, HaIlpuMmep:
co3JaBaTh MHTEUIEKT-KapThl, MHPOrpapuKy pa3IMyHOro poja, MOBBIIAs TeM caMbiM 3(Q(EKTUBHOCTb MBILIUICHHUS, YBEIMUMBAs KOHICHTPALUIO
BHUMAaHHUS U CIIOCOOCTBYSI IOHUMAHMIO U3yYaEMbIX IIPOIIECCOB BMECTO MEXaHUYECKOTO 3ayYMBaHUs CBOMCTB.

3aganus 29 u 30 BBICOKOTO YPOBHS CIOXHOCTH BBIIIOJHEHBI 9K3aMEHYEMBIMH C BBICOKHUM, XOPOIIMM YPOBHEM IOATOTOBKH JAOCTaTOYHO
xopowo. OHU CyMenH NMPOoaHaJIU3upPOBaTh XapaKTep COCAUHEHUH, PEIJIOKEHHBIX B €MHOM KOHTEKCTE 3a/1aHHM, BBIIBUHYTh UIEH, IIPENI0KUTh
BEPHBIE MOJXOJbl U PEIIEHUS] ¢ YYETOM aHaJIM3a CBOWCTB 3THUX BEIIECTB U 3aJIaHHBIX YCIIOBUHN MPOTEKaHWs peakiuid. YacTh 3K3aMEHYEMBIX C
HU3KUM YPOBHEM IOATOTOBKHU MPUCTYMNAIN K BBIOJHEHUIO 33aHUHN, CyMeNH MONYy4uTh Ipu 3ToM 1o 1 Gamny. Crnenyer oOpaTuTh BHUMaHHE, YT O
yYMEHHUE HaIMCAHUS MOJIEKYJISIPHOT'0, TIOJTHOTO M COKPAIIICHHOTO HOHHBIX YpaBHEHUH peakIui HOHHOTo ooMeHa (3ananue 30) popmupyercs B Kyp ce
OCHOBHOM IIIKOJIbI, HO CJIO)KHOCTH B BBINOJHEHUHU 33JaHMSI 3aKJII0OYAETCS B TOM, UTO HAJ0 MPEUIOKHUTH BEIIECTBa /ISl peaKkIlMi HOHHOIO OOMeHa ¢
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COOTBETCTBYIOIIMMH TpU3HaKaMu. HemocraTouyHOCTh CHOPMHUPOBAHHOCTH 0a30BBIX HMCCIICAOBATEIbCKUX JEHCTBHM, HEAOCTATOYHOCTh 3HAHHM
arperaTHbIX COCTOSTHUU BEUIECTB, MPU3HAKOB XUMUYECKUX PEAKLIMI HE TO3BOJISIIOT MHOTUM 3K3aMEHYEMBIM BEPHO BBIMOJHATH 3TH 3a/IaHUSI.

[IpoBepsiembiMu TpeOOBaHUSAMH K TPEAMETHBIM pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelbHONH MPOrpaMMBbl CPETHEr0 OOIIeTro
oOpa3oBaHMsI TIpH BBIMIOJNHEHUH 3ananuid 12, 13, 14, 15, 16, 29, 30, 31, 32 aBastroTcss cOPMUPOBAHHOCTh YMEHHS XapaKTep U30BaTh XUMHUUYECKUE
CBOMCTBA BELIECTB U MOATBEPKIATh UX COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU U 3aMUCIMU YPaBHEHUN XUMUYECKUX pPeaKIuil.

Pesynbrate! BeimoaHeHus 3ananuii 12-16, 29-32 sx3ameHaIinoHHONW paboThl
Pezynomamul evinonnenus 3adanuti 12-16, 29-32 sxzamenayuonuotl pabomol

Ne 3aganuss | YpoBeHb [IpouieHT BBIIOJIHEHMS 3aJaHUsl B IPYIIax yYaCTHUKOB 9K3aMEHA C Pa3HbIMU YPOBHSIMHU [IOJITOTOBKU

CIIOXKHOCTH cpemmi, % B IPYINC HE NPEONOTICBIIMX B IpyIIIE OT B rpymme ot 61 1o 80 B IpyIIe

3aJlaHus ’ MUHUMAJIbHBIH 6aiut, %o MUHHUMAIBHOTO 10 60 T.0. T.0. or 81 mo 100 T.6.
3apganue 12 I1 40,83 2,08 17,96 48,85 82,14
3ananue 13 b 58,08 18,75 32,34 71,76 97,32
3ananue 14 I1 56,00 0 9,88 72,90 97,32
3ananue 15 I1 50,76 1,04 8,08 61,07 92,41
3ananue 16 I1 67,90 8,33 46,11 90,84 99,11
3aganue 29 B 39,63 0 4,79 47,71 87,05
3aganue 30 B 62,45 1,04 16,17 80,92 97,77
3ananue 31 B 45,36 0 0,75 56,49 90,40
3anganue 32 B 47,55 0 0,36 64,58 93,75

AHanu3upys pe3yJibTaT BBIIOJHEHUS 3TUX 3aJaHUH, CJIENYeT OTMETHTh, YTO CPEAHHUI MPOIIEHT BBHIMOIHEHUS 3a1aHus 13 6a30BOro ypoBHA
CIIOKHOCTH BbIIIE YpOBHsI ycBoeHus (Oosbiie 50%), cpemaHuii MPOLIEHT BBINOJHEHUs 3ananHuil 12, 14, 15, 16 MOBBIIICHHOTO YPOBHSI CIOXHOCTH,
3amanuit 29—32 BBICOKOT'O YPOBHS CJIIOKHOCTH TaK K€ BbIIlIe YPOBHS ycBoeHUs (6ombiie 15 %).

To ecTb y BBIITYCKHUKOB, B OCHOBHOM, C(hOpMUpOBaHbI MO3HaBaTenbHbie Y Y ] 0a30BbIe TOTUUYECKHUE JACHCTBHUS:
- cpopMUpOBaH HAYYHBIM THUIT MBIIJICHUS, BJaICHUE HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMHU MOHATHIMH H METO/IAMH,
- YMEHUS BBISBIATh MPUYMHHO-CIEACTBEHHBIC CBSI3M M aKTyaJIM3UPOBAThH 3a/1ady, BBIABUTATh THIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI s
JTI0KA3aTeJIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHMUS.

He cdopmupoBaHbl 5TH MeTanpeIMeTHbIE YMEHHS B TPYIIE YYACTHUKOB, KOTOPBIE HE MIPEO10IeTH MUHUMATIbHBINA Oall.

3amanue 13.
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W3 npennioxkeHHOro epeyHs BRIOSPHUTE JIBa BEIIECTBA C KOTOPHIMHE He pearHpyeT aMUHOYKCYCHAsi KUCIIOTA.
1) mens 2) anaHuH 3) meTan 4) MeTaHon  5) cepHasi KUCIIOTa

DK3aMEeHyeMbIM ObLJI0O HEOOXOAMMO BCIOMHHTH CTPOEHHE M COOTBETCTBEHHO XMMHYECKHE CBOICTBA aMHUHOYKCYCHOW KHCJIOTHI, BBISIBUTDH
MPUIMHHO-CJIEJICTBEHHBIE CBA3M MEXy HaIUYieM (pyHKIMOHAIBHBIX TPYII B IPEAI0KEHHOM COCJUHEHUN U XUMUYECKHMHU CBOMCTBAMH, KOTOpHIE
OIIPEIEINSAIOTCS 3TUMH (DYHKIIMOHAIBHBIMU IPYIIIAMU, BBIIBUHYTh TUTIOTE3Y /TSI €€ PeLIeHUs.

B pesynerate 43,4% 5K3aMeHYEMbIX, BBIIOJIHABIIMX A3TO 3aJaHHE, CMOTJIHM BEPHO CPAaBHUTh CTPOCHHE M CBOWCTBA aMHUHOKHCIOTHI, U
BBIOpaTh JIBa BEIIECTBA, C KOTOPHIMH HE B3aUMOJIEIICTBYEeT aMUHOYKCYCHasl KUcIoTa (Meap U MeTaH). 62,26% sK3aMeHyeMbIX BEPHO BBIOpalid Meb,
KaK BEIeCTBO, HE B3aUMOJIEICTBYIOIIEE C AMUHOYKCYCHON KUCIOTOH, 56,6% - MeTaH. OcTanbHble yYaCTHUKU HE CMOIJIM BEPHO BHIOPATh HU OHOTO
otBeTa. Takue pe3yabTaThl TOBOPAT O HEJOCTATOYHBIX 3HAHMSX BBITYCKHUKOB O CBOMCTBaX aMMHOKHCIIOT, O HEAOCTATOUHOH C(HOPMHPOBAHHOCTU
YMEHUH yCTaHABIMBATh IPUYMHHO-CIIECTBEHHBIE CBA3H.

ChopMHpoBaHHOCTh YMEHUS IJIAHUPOBATh U MPOBOAUTh XMMMUYECKUN AKCIIEPUMEHT (IIOJydeHHE U U3yYEHHE CBONMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB, KAYECTBEHHbIE PEAKIIMH YTJIEBOAOPOAOB PA3IUUYHBIX KJIACCOB M KHCIOPOJACOAEPKALIUX OPraHUYECKUX BEIECTB, PEIICHUE
AKCHEPUMEHTATBHBIX 33/1a4 MO PACIIO3HABAHUIO HEOPTaHWYECKUX M OPraHUYECKHX BEIIECTB) ¢ COOJIO EHHEM IMPaBHJI 0€30MacHOro o0palieHus ¢
BEIIECTBAMHU U JIAOOpaTOpPHBIM 00OpyAOBaHHEM; (QOPMYIUPOBATh IEIM MCCIEAOBAHUS, MPEACTABIATh B pa3NU4HON (opMe pe3ylbTaThl
9KCIEPUMEHTA, AaHAJIU3UPOBATh M OLEHHBAThb WX JIOCTOBEPHOCTh B 3K3aMEHALMOHHON paboTe MpOoBEpsAIOoCh IpPHU BHINOJHEHUM 3aJaHuil 24
ONOBBIIIEHHOT'O YPOBHS CIIOKHOCTH) U 3aaHuil 31 1 32 (BBICOKOTO YPOBHS CIOKHOCTH.

OTU 3ajaHus TPOBEPSUTH CHOPMHUPOBAHHOCTh PETYJATUBHBIX Y Y/, cOPMHUPOBAHHOCT, YMEHHMH CaMOCTOSITEIBHO COCTABISATH IUIAH PEIICHUS
poOJIeMbl C y4E€TOM HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTEHHI; J1eNaTh OCO3HAHHBIA BBIOOp, apryMEeHTHPOBATh €ro,
OpaTh OTBETCTBEHHOCTb 32 PEIICHHE; OLICHWBATh NMPHOOPETEHHBIN OIBIT, CIIOCOOCTBOBATh (DOPMUPOBAHHIO M MPOSBICHUIO IIMPOKOH 3PYIUIINU B
pa3HBIX 001aCTAX 3HAHUH.

Pezynvmamui einonnenus 3adanuil 24, 31, 32 sxzamenayuonnoti pabomol

Nezapmanust | YpoBenb [IporeHT BBITIOHEHNS 3ajaHuUs B TPYIIAX YYaCTHUKOB SK3aMEHA C Pa3HBIMU YPOBHSMHU MOATOTOBKU
CIIOKHOCTH B IPYIIIE HE TPEOI0JICBIINX B IpyIIie OT B FOVILIE oF 61 B DI
3a7aHus cpennuit, % MHUHHMAaJIbHBIN 0aiL, % MHUHHUMaJILHOTO 10 60 p(})’ R0 1.6 or 81 Iz)yl 00 1.6
6. I .0. I .0.
3amanue 24 I1 49,67 2,08 8,08 53,82 92,86
3aganue 31 B 45,36 0 0,75 56,49 90,40
3aganue 32 B 47,55 0 0,36 64,58 93,75
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Kak u mpu BBINOJIHEHUH OOJBIIMHCTBA 3aJaHUIl CpeAHMH Oayljl BBINOJHEHHMS 3TUX 3aJaHUN BBIIIE YPOBHS YCBOEHMS, YTO TOBOPUT O
cOpMUPOBAHHOCTH Yy OOJBIIMHCTBA HK3aMEHYEMBIX IPOBEPSEMBIX IPEIMETHBIX 3HAHUHM, MNPEAMETHBIX M METalpeIMETHbIX YMEHUH. VY
9K3aMEHYeMbIX 1 ¥ 2 TpymI 3TH 3HaHUS U yMeHHs He c(popMUpOBaHbI B JOHKHOIM Mepe, YTO HE MO3BOJIMIIO UM BBIITOJIHUTh 3aJaHMUSL.

3amanue Ne 24
VYcTaHOBUTE COOTBETCTBUE MEXK/Y PEATUPYIOIIMMH BEIIECTBAMU U IIPU3HAKOM MPOTEKAIOIIEH MEKY HUIMHU PEAKIIMU: K KaK10M O3UIUH,

0003HaYeHHOW OYKBOI, MOJOEPUTE COOTBETCTBYIONIYIO MO3HIINIO, 0003HAYEHHYIO U (POI.

Pearupyronme BemecTra IIpu3Hak peakuuu

A) Al(OH)3z u KOH (p-p) 1) BeIeNIeHne Oyporo rasa

b) HNO3(p-p) u K.CO3(p-p) 2) pacTBOpEHHE 0CaJIKa

B) K2Cr207(p-p) u NaOH(p-p) 3) obpa3oBaHHe OcajaKa

I') Zn(OH)2 u HNO3 (p-p) 4) BeIZieIcHHE OECIBETHOI'O ra3a
5) U3MeHeH#ue IBETa pacTBOpa

3ananue 24 npoBepsieT IpeIMEeTHbIC 3HAHUS O KAUECTBEHHBIX PEAKIUsIX Ha HEOPraHMUECKUE BEIIECTBA U MOHBI, YMEHUS UACHTU(DUIINPOBATH
HEOpPraHUYECKUE U OPraHU4eCKHE COSIMHEHMS, YMEHUS PelaTh SKCIIEpUMEHTAIbHBIC 3314l Ha Pacll03HAaBaHUE BEIIECTB.

Pe3ynbTaThl BBIMOJIHEHHUS 3TOTO 3aJaHMsI CBHJIETENHCTBYIOT O TOM, YTO y BBIIYCKHHUKOB C XOPOILIUM, YIOBJIETBOPUTEIbHBIM, HU3KUM
YPOBHEM IOATOTOBKH HETOCTATOUHO MPOYHO CPOPMHUPOBAHO 3HAHUSI O CTPOCHUHU, arperaTHOM COCTOSIHUU BEUIECTB, UX (PU3NUYECKUX M XUMHUYECKUX
cBoiicTBax. [loaTOMy ycCnemmHo cnpaBHUIIMChH C BBITOJIHEHUEM NAaHHOTrO 3anaHus 82,14% BBIMIYCKHUKOB C BBICOKMM YPOBHEM IOATOTOBKH, YYTh
6onbire 50% - ’K3aMEHYEeMBIX C XOPOIIIeil MOAroTOBKON M TONbKO 8,08% - ¢ yI0BIETBOPUTENBEHBIM U 2% - ¢ HU3KUM YPOBHEM ITOJTOTOBKH.

88,3% 5K3aMeHyeMBIX C BBHICOKMM YPOBHEM IOAIOTOBKU YCIEIIHO BBIMOJHWIM JaHHOE 3aJaHue U Moiyduiau 2 6amna, 9% aomycTwim 1o
OZHOH ommoOKe U moayunian 1o 1 6amy. 36,64% 5K3aMeHyeMbIX ¢ XOPOIIMM YPOBHEM MOATOTOBKH TAKXKE YCIIEIIHO BHIOJHUIIM JAaHHOE 33aJJaHue U
nony4yuiu 2 6asna, Ho 35% A0myCTUIIH 1O OJHOW OMMOKe U Moay4yuiy o 1 Gamry.

60,38% bHK3aMeHyeMBbIX C XOpPOIIMM YPOBHEM IOATOTOBKH (32 yenoBeka) BEpHO BBINMOJIHUIM AaHHOe 3agaHue. Ilpu stom 71,7% BepHO
BbIOpaM MpPU3HAK PEaKIMU B3aUMOJAEHCTBUS THIPOKCHIA ATIOMHHHUS C TUIPOKCHUAOM Kalusi «pacTBopeHHe ocaika». 13,2% sk3aMeHyeMmbIX
PENIMIIN, YTO 3Ta Peakius MpoTeKaeT ¢ oOpa3oBaHueM ocanka, 9,43% - ¢ u3mMeHeHueM 1BeTa pactBopa, 5% - ¢ BeieneHreM Oyporo rasza. Jlydmre
BCEr0 CIPAaBUJIMCh BBIITYCKHUKHU C ONPEACIEHUEM ITPU3HAKA peaKluy B3aUMOEHCTBHS pacTBOpPAa a30THOM KUCJIOTHI C paCTBOPOM KapOoHaTa Hat pusl.
88,7% yxazaim BeInesneHue OecrBeTrHoro raza. Ho mo 3,5% pemmiu, 4To peakuus mpoTekaeT ¢ 0o0pa3oBaHMEM HMJIM PACTBOPEHHEM OCAJKa, YTO
TOBOPHUT O TOM, YTO BBIMTYCKHUKH HE 3HAIOT arperaTHhIX COCTOSIHUI BEIIECTB, HE YMEIOT UCIIOIb30BaTh TA0IHIlY pACTBOPUMOCTH.

41 BeimyckHUK (77,36%) nns peakuuu MEXIy pacTBOpaMH AMXpPOMATa Kajus W IIEIOYH BEPHO BBHIOPANHM MPH3HAK PEAKIHH — H3MEHEHHE
1BeTa pactBopa. Ho mouTu uerBepTh BBITYCKHHUKOB BHIOMPAIIM B KaUeCTBE NMPU3HAKA PEaKkIMM U 00pa30BaHUE, U PACTBOPEHHE OCA/IKa, BbIIETCHUE U
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OKpalieHHOro, u OecrBetHoro rasa. Jms peakiuu «I'» 75,48% mpenioKuiy BepHBIA MPH3HAK PEAKIUH, a YETBEPTh OMATh BBHIOMpPATH JOObIC
HEBEPHBIE OTBETHI.

3HaYUTENbHBIE 3aTPYIHEHMS BBI3BIBAIOT 3a1aHusd 6, 24, 29, 30, 31 BbIIOJIHEHHE KOTOPBIX ONUPAETCS HA OIBIT IIPOBEACHUS XUMUYECKOI O
‘KcriepuMeHTa. B HHX MakcHUMalbHOE BHHMaHHE TpeOyeTCsl COCpENOTOYMTh Ha BCEX KOMIIOHEHTaX YCIOBHUSX: XapaKTepUCTHKaX
(bU3NUECKUX U XUMUYECKUX CBOMCTB BEIIECTB, YCIOBUIX MPOBEACHUS PEAKIMiA, TPU3HAKaX UX MPOTEKaHUs U T.I. B HEKOTOPBIX 3aJaHMsIX OLIMOKH
9K3aMEHYEMBIX CBSA3aHBI C HEIOCTATOYHBIM YPOBHEM C(HOPMHPOBAHHOCTH DETYNIATUBHBIX YHHBEPCAJIBHBIX y4EOHBIX JEHCTBHM, B YAaCTHOCTH
3anuch HUQpP B OMpPEAEICHHON 3aKOHOMEPHOCTH WU OTBETOB C YKa3aHHOM cTeneHblo TouHOCTH. K 3T0oi e obnactu mpodsieM OTHOCUTCS HU3K Ui
ypOBeHb CPOPMHUPOBAHHOCTH YMEHHUS YUUTHIBATH BCIO MH(POPMAILIUIOB YCIOBUHU, HEOOXOAUMYIO JJIsl PELICHMUS 3a/1aHus, HaIpumep,
KJ1accu(pUKalMOHHbIE IPU3HAKY BEIIECTB, (M3NUECKHE CBOWCTBA, yCIOBUS MPOBeIeHUs peakiui. OTpaboTKa HaBBIKOB PEIIEHHs TEKCTOBBIX 3ajad,
BKJIIOYAIOIIMX ONMCAaHUE XMMHMUYECKOrO0 JKCIIEPUMEHTA, COCTAaBJIEHHE KPAaTKOIO YCJIOBMS HAa OCHOBE TEKCTAa WIM IIOJHOIO TEKCTa YCIOBHMS Ha
OCHOBE «JaHO» SBJSIIOTCS NpPHEMaMH, KOTOpbIE€ IO3BOJIAIOT YYHMTENO0 COPMUPOBATH HaBBIK paboOThl € TeKCcTOBOW uHGopmanueil. B
KauyecTBe ONTUMAJIbHOIO MaTepuana Uil paboThl Ha ypoKax MOIYT ObITb MCIIOJIB30BAHBl 3aJaHUSl 110 E€CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJI€ BKJIIOUEHHbIE B OTKPBITHIM OaHK 3aiaHMii, pa3MerieHHbIN Ha caiite DUIIN.

CcdopmupoBaTh yMEHHUS IJAHUPOBATH U MPOBOJUTH XMMHUYECKHH HSKCHEPUMEHT BO3MOXKHO TOJIBKO IPU INPOBEICHUU YYEHHUYECKOIO
SKCIIEpUMEHTa (BBINOJHEHUN JIAOOPATOPHBIX M MPAKTHYECKUX PabOT) MPU M3YYEHHU XUMHMU. TPYAHOCTb 3TUX 3aJaHUN COCTOMT B TOM, 4YTO
IIKOJIBHUKN HEIOCTaTOYHO XOPOLIO pa3doMparoTCs B 3KCIEPUMEHTAIBHOW XMMHH, UMEIOT cllaboe MPEACTaBICHHE O MPOTEKAIIIMX XUMHUYECKHX
mporeccax M He BcCerja IMOHMMAlOT CMBICI HCHOJb3yEeMbIX TEPMHHOB U omnpeneneHuid. K kaxmoil nmabopatopHoil m mpakTuueckoi pabore
HEOOXOMMO TOTOBUTH JICT C 3aJJaHUSIMH, HallpaBJICHHBIMU Ha (pOpMHUpOBaHUE TOHUMAHHUSI ITpoliecca, IPOTEKAIOIero B peakiimoHHoM cocyae. [Ipu
BBITIOJITHEHUH JKCIEPUMEHTa HeOOXOIUMO ONHUCHIBATH HAONIOJEHUS M OOBACHATh UX, HEOOXOTUMO (OPMHPOBATH MOHMMAHHUE, YTO MPaBUIBHOE
BBINOJIHEHHE 3a7]aHNs HEBO3MOXKHO 0€3 IOJIHOT0 aHAJIM3a €ro YCJIOBHS U BBIOOPA CTpAaTEruu perieHus.

B sk3amenanmonHbeix BapuaHTax 2025 r. mpeaioKeHbl 3a/laHusl, YCICIIHOE BBIMOJHEHUE KOTOPBIX 0a3upyeTcs Ha CIEAYIOIUX yMEHUSX:
OTIPEEIATh BO3MOXXHOCTh MPOTEKAHUSI XUMHUYECKUX PEaKIMid, HAa OCHOBAaHWM COCTaBa PEArMpPYIOIINX BEHISCTB MJIM MO UX HazBaHUsAIM/(Qopmynam
IIPOrHO3UPOBATh COCTaB MPOJYKTOB PEAKIIMI U COCTABIISATh YPABHEHUS PEAKLIUN ¢ yUETOM MPU3HAKOB UX IPOTEeKaHUsA. TeopeTHuecKoil OCHOB OM ISt
pEeLIeHs] TaKUX 3aJaHMi SIBJISIETCS NMOHMMAaHUE B3aUMOCBS3M TOHSTHM «COCTaB» — «CTPOEHHE» — «CBOMCTBa», a TaK)Ke 3HAHUS U yMEHWUS,
cOpMHUpPOBAHHBIE B MPOIECCE MPOBEACHUS PEATIBHOI0 XUMUYECKOro 3KcrepuMenTa. K TakuM 3aianusiMm MOXKHO OTHeCTH 3agaHust Ne 6, 7, 1215,
19, 20, 23, 29, 30 peiicTByromIe MoneTH. YKa3aHHBIC BBHIIIC YMEHHUS UMEIOT OMPEEIAIONIee 3HAUCHUE U IS BBIMOJIHEHUS HAMOOJee CIOXKHBIX
3ajaHuil — pacu€rHbIX 3aaa4d Ne 33 u 34. Pemenue noqoOHBIX 3aJaHUl IpeAnojaraer cOpMUpPOBAHHOCTh YMEHUN aHAJIM3UPOBATh TEKCTOBYIO
uHGOpPMAINIO, W3JIOKEHHYIO B YCJIOBUHU 3aJaHHs, a 3aTeM MpeoOpa3oBbIBaTh €€ B XUMHUYECKHE YPAaBHEHHUS M TMPOBOAHUTH IOCIEAOBATEIbHBIC
BBIYHCIICHUS (PU3UUECKUX BEIUYHUH.

YpoBeHb UYMTATENBLCKOW TIpaMOTHOCTU (yMEHUE BHHUMATEJIBHO YMTaTh, MOHUMATh COJEP)KaHME MPOYUTAHHOTO, WU3BIEKAThb M3 TEKCTa
HeoOXOoMMMYI0 WH(OpPMAIMIO) 3HAYUTEIHHO BIUSET HAa PE3yJBTATHBHOCTH BBITIOJHEHUS MPAKTUYECKH BCEX 3afaHui. Tak, MHOTHE YYaCTHUKH
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9K3aMEHa C BBHICOKHM U XOPOIIMM YPOBHEM IOJTOTOBKH HE CMOIJIM MOJIYYUTh Ooliee BBICOKHE 0aslibl 3a BhIMoIHeHue 3aaanus Ne 34, moToMmy 4To
IJI0XO0 MpOoaHAIM3UPOBAIM MPeIaraéMblii TEKCT U HE U3BJIEKIN U3 HEro He00X0AUMYIO HH(OPMALIUIO.

BbiBoabI 00 HTOrax AHAJIM3A BBHINOJHEHNUS 3aJaHU, TPYII 3aJaHU :

Ilepeuensy rn1emenmos cooeprcanus / ymeHuil u U008 0eameibHOCHU, YCEOCHUE KOMOPBIX 6cemu wKoavHukamu Opaoeckoi odoracmu
6 YeI0M MOIHCHO CYUMANM b OOCH AMOYUHBIM.

Ha noctatouHoM ypoBHE (CpeaHUI MPOIEHT BHINOJHEHHS 3aJaHuil 0a30BOro ypoBHS BceMM ydacTHHKamH Ooiee 50 %) BbIMYCKHUKaMH
YCBOEHBI 3JIEMEHTHI CO/IePKAHUS:
- CTPOEHHE DJIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB IMEPBBIX YETHIPEX TMEPUOAOB: S-, P- U d-3JIeMEHTHI. DJIEKTPOHHAs KOHPHUTypaIys aToMa.
OcHoBHOE 1 BO30Yx1éHHOE cocTosiHust atoMoB (71,18%);
- 3aKOHOMEPHOCTH M3MEHEHUS] XUMHUUYECKUX CBOWCTB 3JIEMEHTOB U UX COEIMHEHHH mo mepuonam u rpynnam. OOmas xapakTepucTHKa METaIOB
|A— Il1A rpynn B cBsizu ¢ ux nonoxenueM B [ICXD JI.U. MenneneeBa u 0COOEHHOCTSMU CTPOEHUS UX aTOMOB. XapaKTEPUCTUKA MEPEXOAHBIX
JIIEMEHTOB — MEAM, IMHKA, XpoMma, xkene3a — mo ux nonoxkenuto B [ICXD J[.U. MenneneeBa u 0COOEHHOCTSIM CTPOEHUS UX aToMoB. OOmias
xapaktepuctuka HemetawioB |VA—VIIA rpymnn B cBsi3u ¢ ux nojoxenuem B [ICXD (67,69%);
- JIIEKTPOOTPHIIATEILHOCTh. CTEleHb OKMCICHHUS W BAJICHTHOCTh XUMHUYECKUX 31eMeHTOB (75,98%);
- BUJbl XMMHUYECKOHN CBs3U. BelecTBa MOJIEKYJISPHOrO U HEMOJIEKYJSIPHOTO CTPOECHMS. THIT KPUCTAJNIMYECKON PEIETKU. 3aBUCUMOCTh CBOMCTB
BEIL[ECTBOT UX cocraBa u crpoenus (70,74%);
- KIaccu(uUKaIs HEOPraHUIeCKuX BenecTB. HoMeHknaTypa HeopraHMueCKHUX BEIIeCTB (TpUBHAIbHAS U MeXTyHapoaHast) (76,2%);
- KiIaccu(uKaIus OpraHuuecKrX BemecTB. HoMeHkIaTypa opraHuuecKuX BellecTB (TpUBHajbHAsS U MEKIyHapoaHas) (64,19%);
- TEOpHsI CTPOEHHUS OPraHWYECKMX COEAUHEHUH: TOMOJIOTHS M H30MepHsl (CTpyKTypHash M NpPOCTpaHCTBEHHas). B3aummHoe BiMsHUE aTOMOB B
MoJieKyiax. Tumel cBsi3e B MOJIEKYyJaX OpPraHMYECKUX BeulecTB. I'mOpuamsanuss aTOMHBIX opOuTajnell yriepona. Panukan. @yHKIMOHaNIbHas
rpymma (51,75%);
- KaccuuKauuu XuMudeckux peakuuit (74,24%);
- CKOPOCTh XUMHUYECKOM peakilnu, € 3aBUCUMOCTh OT pa3Iu4HbIX GakTopos (77,07%);
- peaKiuu OKHUCIIUTEIbHO-BOCCTAHOBHUTE bHBIC (66,38%);
- BIIEKTPOJINA3 PACIIIABOB M pacTBOpoB costeii (83,41%);
- ruaposu3 coneit. Cpea BOAHBIX PACTBOPOB: KHUCIast, HeWTpanbHas, mieaodnas (73,14%);

- MIPaKTUYECKOEe IPUMEHEHHE BEUIECTB, O0YCIOBIEHHOE UX COCTABOM, CTPOGHHEM M CBOICTBaMH; MPEACTaBICHUE O POJIM U 3HAUYEHUH JAHHOTO
BEIIECTBA B IIPAKTHKE; OOIIME CIIOCOOBI M IIPUHIIMIIBI TOJYYCHHS HanOonee BakHbIX BeriecTs (62,01%);

OIpEeNEeNATh XapaKTep Cpelbl BOJHBIX PACTBOPOB BEIIECTB
- pPacy€ThI C UCIOIIb30BAaHMEM TIOHSTHS «MacCOBast I0JIs BEIIECTBA B pacTBOpe» (66,29%);
- pacuéThl Tem1oBoro 3ddexTa (Mo TepPMOXUMUIECKUM ypaBHEHUsIM) (74,67%).
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Ha oocmamounom ypoene (cpeonuii npoyeHm GblNOIHEHUA 3A0AHUIL NOGLIUEHHO20 YPOBHA eécemu ywacmuuxamu (oonee 15 %)
GbINYCKHUKAMU YCBOEHBL ITIEMEHMbL COOEPIHCAHUA:
- XapaKTEepPHBIC XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB — METAJUIOB, HEMETAJIOB. XapaKTEePHbIE XUMUYECKHE CBOMCTBA OKCHJOB: OCHOBHBIX,
aM(pOTEpHBIX, KUCIOTHBIX. XapaKTepHbIe XUMUYECKIE CBOMCTBA OCHOBAaHUN W aM(OTEPHBIX THAPOKCHIOB. XapaKTEPHbIE XUMUYECKHUE CBOICTBA
KHUCIIOT. XapaKTepHble XUMUYECKHE CBOMCTBA COJIEH: CPEIHMX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpUMeEpe TUAPOKCOCOECAMHEHUHN aTIOMUHUS
U LIMHKA). DJIEKTPOJIUTHYECKas JUCCOLMALMS 3JIEKTPOIUTOB B BOAHBIX pacTBOopax. CuibHbIEN cialOble 3JIEKTpOJINTHI. Peakiuun moHHOro oOMeHa
(81,11%);
- XapaKTepHbIe XMMHUYECKHE CBOMCTBA HeopraHuueckux Berects (47,6%, 60,26%);
- B3aMMOCBsI3b Heopranndeckux Bemiects (70,31%);
- XapakTepHble XMMUUYECKHE CBOWCTBA YTJIECBOAOPOJIOB, KHCIOPOJACOAEPKAIUX COCAUHEHUN, OCHOBHBIE CITOCOOBI MOIYYEHUSI YTIE€BOJAOPOJIOB H
KHUCIIOPOCOIEpXKAIINX coeqnHeH it (B maboparopun) (40,83%);
- XapaKTepHble XMMMUYECKHE CBOWCTBa YTIJIEBOAOPOAOB. BaxHeimmue cnocoObl mnonydeHus yrieBopoponoB. MHMonsbii (mpaBuino B. B.
MapkOBHHMKOBA) M paJMKaIbHBIA MEXaHU3MbI peakiiuii B oprannyeckoit xumuu (56,0%);
- XapaKTepHbIC XUMUYECKUE CBOMCTBA KHCIOPOCOACPKALIIMX COSTMHCHU, OCHOBHBIE CITOCOOBI ux nonyuenus (50,76);
- B3aMMOCBSI3b OpraHnyeckux Berects (67,9%);
-00paTUMbIe U HEOOpaTHMbIE XMMHUUYECKHE PEaKIuu. XUMHUYeCcKoe paBHOBecue. CMeleHne paBHOBECHsS TOJ JCHCTBUEM Pa3IMYHBIX (PaKTOPOB
(65,17%);
- obpaTuMble U HEOOpaTUMble XUMUYECKUE peakiuu. XHMHUYECKoe paBHOBecue. PacuéThl KommuecTBa BELIECTBA, MAcChl BelllecTBAa MJIM 00bEMa
ra3oB 0 H3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WM 00bEMY OJIHOTO U3 YUACTBYIONIHMX B peakiuu BemiecTs (81,33%);
- KAYCCTBEHHbBIC PEaKI[MH HAa HEOPraHUYCCKUE BEIIECTBA U HOHBI, Ha Oprannyeckue coenuneHus (49,67%).

Ha oocmamounom ypogne odyuaiouwjue 061a0enu cie0yioujumu YMEHUAMU U 6UOAMU OeAm eTbHOCIU:
- IPUMEHSATh OCHOBHBIC MOJIOKEHUSI XUMUYECKUX TEOPUH I aHAJM3a CTPOCHUS U CBOWCTB BEIICCTB; XapaKTEpU30BaTh S, P U -3J1€MEHTHI 1O MX
nonoxkenwnto B I1C JI. . Menneneena;
- moHuMaTh cmbici [lepuonunueckoro 3akona JI. 1. MeHneneeBa u UCMOIb30BaTh €r0 Ui 0OOCHOBAHHS OCHOBHBIX 3aKOHOMEpPHOCTEH; OOBACHITH
3aBHCHUMOCTb CBOMCTB XMMHUUYECKHX JIEMCHTOB 1 HX COCAMHCHUN OT IoJioxkeHus 3nementa B [IICXD JI. . Menpaeneena;
- IOHUMATh CMBICI BaXXHEHIINX TOHSATHI BBIICIATh UX XapaKTEpHbIC TPU3HAKH,
- OIPENENIATh BHJ XMMHUYCCKUX CBSA3CH B COCTUHEHUSAX M THI KPUCTAILUIMYECKOW PEIISTKH; MPUPOY XUMUUYECKOU CBSI3U; OOBICHATh 3aBUCMOCTD
CBOMCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB OT UX COCTaBa U CTPOCHMUS;
- KJIAacCU(PHUIIMPOBATh HEOPraHWYECKUE W OPraHUYECKHE BEIIECTBA I10 BCEM M3BECTHBIM KJACCH(DUKAIMOHHBIM NPHU3HAKAM; OINPEACIATh
MPUHAIISKHOCTh BEUIECTB K Pa3JIMYHBIM KJIaccaM HEOPraHMYECKUX U OPraHUYECKUX COCAUHECHUMN;
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- XapaKTepu30BaTh OOLIME XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCTUHEHUH, CBOMCTBA OTHACNIBHBIX MpEICTaBUTEICH ITUX
KJIaCCOB; OOBSACHATH 3aBUCUMOCTb CBOMCTB HEOPIraHMUYECKUX BELECTB OT UX COCTaBa U CTPOCHUS;
- OIIPEAENATh IPUHAJJISKHOCTD BELECTB K PA3JIMYHBIM KJIaccaM HEOPraHMYECKUX U OPraHUYeCKUX COECIUHEHMUIA;
- MPUMEHSTh OCHOBHBIE INOJOXKEHHUSI XUMUYECKHX TEOpUH I aHaju3a CTPOCHMSI U CBOICTB BEIECTB; ONPEAENATh BUJ XUMHUYECKUX CBS3CH B
COEAMHEHMSIX U TUI KPUCTAJIMYECKON PELIETKH; O PENEISTh IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIT; OIIPEAENISTH TOMOJIOTH U U30MEPBI;
- XapaKTepU30BaTh CTPOCHUE U XUMUYECKHE CBOMCTBA U3YUEHHBIX OPraHUMYECKUX COCAMHEHMN; OOBSICHATh 3aBUCUMOCTb CBOMCTB HEOPraHUYECKUX
1 OPraHUYECKHX BELECTB OT UX COCTaBa U CTPOCHMS,
- IUIAHUPOBATh SKCIEPUMEHT MO TMOJIYYEHUIO M pPACIIO3HABAHMIO BA)KHEHIIMX HEOPraHMYEeCKUX U OPraHWYeCKHX COEAMHEHHH, C y4eToM
NpUOOPETEHHbIX 3HAaHUH 0 MpaBUiIax 0€30MacHON padoThl C BElleCTBAMU B J1a0OPaTOPUH U B OBITY;
- XapaKTepU30BaTh CTPOCHUE U XUMUYECKHE CBOWCTBA N3yUEHHBIX OPraHUUECKUX COEAMHEHHH, O0BSCHATh 3aBHCUMOCTh CBOICTB HEOPraHMYECKHX
1 OPraHUYeCcKHX BELIECTB OT UX COCTAaBA U CTPOCHHUS,
- ONIPEAENATH CTENEHb OKUCICHUSI XUMHUYECKHUX AJIEMEHTOB, 3apsAbl HOHOB; ONPEAEATh OKUCIUTEIb U BOCCTAHOBUTED;
- ONIPEAEINATh XapaKTep Cpe/ibl BOAHBIX PACTBOPOB BELIECTB;
- XapaKTepu30BaTh OOLIME XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCTUHEHUH, CBOICTBA OTHENbHBIX MpeCTaBUTEICH ITUX
KJIaCCOB, OOBSICHATH 3aBUCUMOCTh CBOMCTB HEOPraHUYECKUX BEIIECTB OT UX COCTaBa M CTPOCHHUS;
- XapaKTepU30BaTh CTPOCHUE U XUMUYECKHE CBOMCTBA U3YUEHHBIX OPraHUYECKUX COCINHEHUH;
- 00BACHATH BIAMSIHUE pa3IMYHBIX (PAKTOPOB Ha CMEILIEHHE XUMUYECKOr0 paBHOBECHS;
- IPOU3BOJUTH HEOOXOIMMBIE PAaCU€eThl 10 YPaBHEHUIO 00paTHMOM XUMHYECKON peaKIlnu;
- ONPEAENATh XapaKTep Cpe/ibl BOAHBIX PACTBOPOB BELIECTB;
- IUIAHUPOBATh JKCIIEPUMEHT IO IOJIYYEHUIO M pACIO3HABAHMIO BAJKHEHIIMX HEOPraHMYECKUX W OPraHMYECKHX COEAMHEHHMH, C y4eToM
MIPUOOPETEHHBIX 3HAHU O IpaBUIax 0€30M1aCHOr0 OOpPAIlEHUs C BELIECTBAMM;
- OIIpeAENATh XapaKTep Cpelbl BOAHBIX PACTBOPOB BEIIECTB; OOBACHATH CYIIHOCTh M3YUYEHHBIX BUIOB XUMHUYECKUX PEAKLUM: AIEKTPOIUTUYECKON
JUCCOIIMAIINU, HOHHOT'O 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX (M COCTABIISATh UX YpaBHEHUS);
- IUIAHUPOBATH/IIPOBOIUTH BBIYUCIICHUS 10 XUMHUECKUM (HOPMYJIaM U ypPaBHEHUSIM.

llepeuens s1emenmos codepowcanusi / ymenuti u 6U008 OesAmMeNbHOCMU, YCBOeHUe KOMOPLIX 6CeMU WKOIbHUKAMU DEeSUOHA 8 YEeloM,
UWIKOJIbHUKAMU C PA3HBIM YPOBHEM NOO20MOBKU HENb35l CHUMAmb 00CMAamoyHbIM
- Pacuérsl maccol (00BEMa, KOIMUECTBA BEIIECTBA) NPOAYKTOB PEaKIMH, €CIU OJHO M3 BEIIECTB JAaHO B U30bITKE (MMEET MPUMECH ); PaCcUETHI
MacCOBO# Ui 00bEMHOI JI0JIM BBIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOXKHOTO (42,2%).

Henwv3zs cuumamov docmamounvim YPOBEHb OCBOEHUA czzedyrou;ux yMeHMIZ U 8UO08 OesIMebHOCIL!
- HOATBCPKAATH XapPaAKTCPHBIC XUMHYCCKNEC CBOMCTBa BCHICCTB COOTBCTCTBYIOIIMMHU JSKCIICPUMCHTAMU,; XapPAKTCPHU30BATH COCTAB U XUMUYCCKHEC CBOIiCTBa
H3YUYCHHBIX OPraHn4YCCKHUX COGHHHGHHﬁ;
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- IPOBOAMTH pacuérhl Macchl (00bE&Ma, KONMMYECTBa BEIIECTBA) MPOJYKTOB pEAKIMM, €CIM OJHO W3 BEIIECTB JAHO B H30BITKE (MMeeT
MPUMECH ); pacu4E€Thl MAaCCOBOM MJIM 00BEMHOMN JOJIM BBIX0/1a MPOAYKTA PEAKIIUA OT TEOPETUUYECKU BO3MOIKHOTO.

Bbv1600b1 06 uzmenenuu ycneuwHocmu 6binOIHeHUs 3a0AHUL PA3HBIX Jlem NO 0OHOU meme / npoeepseMoMmy YMeHuro, 8udy 0esameabHoCmu

CpaBHEHME pe3yJbTaTOB BBHINOJHEHHS 3aJaHMs 1O roJaM IO03BOJIIET CHENaTh BHIBOJ, YTO CTAOMJIBHOW IWHAMUKHU IIPH BBINOJIHEHUU
OONIBIIMHCTBA 33/1aHUH HE HAOII01aeTCs: MPOUCXOANUT TO MOHMKEHHE, TO MOBBIIICHUE PE3Y/IbTaTOB BHINOMHEHUS. Takue kojaeGaHus B pe3ysbTaTax
BBINIOJIHEHUSI TIO3BOJIIIOT CHENAaTh BBIBOJ, YTO YUYHUTENS, KOTOPbIE T'OTOBSIT BBIIYCKHMKOB K JK3aMEHaM, OOpallaloT BHHMaHUE Ha pe3yJbTaThl
UTOTOBOM aTTeCTallMy MPEABIAYIIEro rojia ¥ CTapaloTcs BHECTH KOPPEKTUPOBKH MPH MOAr0TOBKe oOyuaromuxcs k EI'D.

Cnenyer ormetuth, uTto B 2025 romy CyLIECTBEHHO YMEHBIIWJIOCH YMCIIO 3JEMEHTOB COAEp)KaHUS / YMEHMH M BUAOB JESATEIbHOCTH,
YCBOEHHE KOTOPBIX BCEMU IIKOJIBHUKAMM PErMOHa B ILIEJIOM, IIKOJBHUKAMHM C Pa3sHbIM YPOBHEM IOJATOTOBKH HEJB3sl CUUTATh HEIOCTATOYHBIM.
N3menenue QopmaToB 3aiaHuUil B pa3jMuHble T'OAbl BHAyaje MPUBOAUT K CHUXKEHUIO pe3ysbTaTa BBIOJHEHHUS 3alaHusd, B JaJbHEHIIEM I[pu
noxaroroske k EI'D, obyvaronecs moJ pyKoBOACTBOM y4MTeNeH 0TpabaThIBAIOT 3a/JaHUsl B HOBOM (popMate, YTO U MO3BOJISIET B CIAEAYIOLIEM IOy
JIEMOHCTPUPOBATh 00JIee BHICOKME 3HAHUS U YMEHUS.

Takum obOpa3oM, un3MeHeHue ¢opmarta 3aJaHUi, HW3MeHeHHe (OPMYJIUPOBOK YCIOBUH 3aJlaHUM, BHECEHHE YTOUYHEHHUI, KOTOpbIE
IIPEAYCMAaTPUBAIOT BBINOJIHEHHUE JOMOIHUTENbHBIX MBICIUTEIbHBIX ONEpaLii: CpaBHEHHE, KIacCU (UKL, HAXOXKACH e Pa3HOCTH U JIp. BHayYaje
CHIJKAIOT PE3yJbTaT BBIIOJIHEHUS 3ajJaHus. B nanpHeiiieM, Korja aJropuTM €ro BBIIOJHEHUS DK3aMEHYEMbIM CTAHOBMUTCS IOHATEH (OHU €ro
0TpabaThIBaIOT), 9K3AMEHYEMBIE 1 C XOPOILUM, U CO CPEAHUM YPOBHEM MOATOTOBKH JIEMOHCTPUPYIOT 00JI€€ BHICOKME 3HAHUS U YMEHHUSL.

Bv1600bl 0 cywecmeennocmu 6xk1ada cOOEPHCAmMenbHblX usMeHeHull (npu Hanuuuu uzmenenui) KUM, ucnonvsosasuuxcs ¢ Opnosckotl
oonacmu 6 2025 200y, omuocumenvho KUM npowinvix iem.
B sk3amenannonnoii padote 2025 r. mo cpaBHeHHIO ¢ padoToit 2025 1. B comepKaHUU HEe ObUIO M3MEHEHHH, n3MeHEeH (opMaT MpeabsIBICHHS
3amaHus 17, mpoBepsromero cGpopMUpPOBAHHOCTH YMEHUH OIpenensiTh/ KiIacCU(PUIMPOBATh XMUMHYECKHE pEaKIMH B HEOpraHMYecKod Hu
OpPraHWYecKON XMMHH (IT0 BCEM M3BECTHBIM KJIACCH(PUKAIIMOHHBIM IPU3HAKAM).

Buisoowl 0 cesazu ounamuku pesynomamog nposedenus EI'D ¢ ucnonvsosanuem pekomenoayuil 0isi cucmemuvl 06pazosanus cyovekma Poccuiickoti
Dedepayuu u cucmemvbl MEPONPUAMULL, BKIIOYEHHBIX C CIMAMUCMUKO-AHATUMuUYeckue omyemsl o pesyaomamax EI'D no yuebnomy npeomemy &
npeovioyuwue 2-3 200a.

K nmonoxutensHbM pe3yibTaTaMm mnpoBeaeHus EI'D B perumoHe cienyer OTHECTH TO, YTO HA MPOTSHKEHHUU MOCIETHUX JIeT - HabmogaeTcs
TEHJICHIIMS TTOBBIIICHUS cpeHero 6ana BeinonHenus EI'D mo xumum,
- cpeanuii 6ay1 EI'D mo obnacTty BeIIe cpearero o6amia no PO,
- YBEJIMYCHUE YU CIIA BRICOKOOAIBHUKOB U CTOOAIBHUKOB,
- CHIDKCHHE YHCJIa 9K3aMEHYEMbIX, He HAOpaBIIMX MHHHUMAJIEHOTO KOJMYECTBA OAJLIOB.
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OTO aeT OCHOBAHUE MOBOPUTH O TOM, YTO YYUTENS MPH OpraHU3aluy 00pPa30BaTEIbHOIO MPOLECcca M0 XMMHUU OCYIIECTBIISIOT CHCTEMHO -
NEeSITEIbHOCTHBIM MOAX0A B OOYyYEHHH, OPraHU3YIOT AESTENbHOCTh OOYYaIOLIMXCS, HCIOJB3YIOT COBPEMEHHBIE IEaroruueckue TEXHOJIOTHUH,
OCYIIECTBJISIOT MOATOTOBKY O0yYalOIMXCs K TOCYJapCTBEHHON HTOrOBOM aTTECTallUMM, YUUTHIBAas OLIMOKH, JOMYIIEHHbIE S9K3aMEHYEMbIMU B X0J1€
HUTOTOBOM aTTECTALNH.

Ilemaroram mpennaragoce IpU COCTABIEHUMM CBOMX pabOuMX NPOrpaMM ydUThIBaTh HEOOXOAMMOCTh OKa3aHUS TEOPETHUYECKOH,
MPAaKTUYECKOM moMoIy o0yyaromumces rnpu noaroroske k EI'D. Jlns aToro cienoBano yuyecTb yBelUUeHUE BPEMEHH Ha pellleHHe pacyeTHBIX 3a/1a,
BBINIOJIHEHUE 3aJJaHUN HAa YCTaHOBJIEHHE B3aUMOCBSI3M PA3JIMYHBIX KJIACCOB HEOPTaHMYECKUX MU OPraHMYECKHX COECIUHEHHH, Ha COCTaBJICHHE
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKlui, yeIUTh BHUMaHUE OCOOCHHOCTSIM COCTaBa U CTPOEHUSI HEOPraHUUYECKUX U OPraHUYECKHX BEIIECTB,
O0COOEHHOCTSIM MIPOTEKaHUs I'MIPOJIN3a COJIEH U AJIEKTPOIn3a Cojlel, KUCIIOT U 1uenode u T. A. IIpeayosxkenus OblIM y4TeHbl YIUTEISIMA PETHOHA, B
psane OO B y4eOHBIH IJIaH BKJIIOYEHbI JIEKTHBHBIE NMPEIAMETHI, 1I€JIb KOTOPbIX PACHIMPATh U YIIyOJIATh YpOBEHb MOATOTOBKHM OOYYaroIIUXcs,
OKa3bIBaTh MTOMOLL O0yUarommMcs npu noaroroske k EI'D.

Takxke ydTeHbl Nenaroru4eckuM COOOIIECTBOM pPErMOHAa W JpPyrue pPEeKOMEHJAllMU: aKTUBU3UpPOBaTh paboTy Ho (GOpPMHUPOBAHHUIO Yy
o0yJaronmxcs BCEX OCHOBHBIX YMEHMH, HEOOXOAMMBIX Ul YCIEIIHOTO OCBOEHMSI MPOrpaMMBbI 110 XMMHUU; Pa3BUBaTh Y YYallUXCsl JIOTHYECKOE
MBIIIJICHUE C UCIOJIb30BAaHMEM 3a/laHUi Ha CpaBHEHHE, 0000IeHHe, B CHCTEME KOHTPOJIS MCIOJIb30BaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3aJJaHMs,
aHaJIOTUYHEIC 3aJaHUsIM, BKIIFOYeHHBIM B KM,

Hanuune BBICOKOOAJUIBHBIX U CTOOAJUIBHBIX paOOT MO3BOJSIET CAENATh BBIBOJ, YTO YUYHUTENs paboTalOT ¢ MaTepualaMH IO pe3ysbTaTaM
aHaJM3a MTOTOBOM aTTecTallMy MPEeAbIIYLIEro rojaa, craparorcs OOpaTUTh BHUMaHUE OOYYAIOUIMXCA HA THUIMYHbIE OMIMOKH, KOTOpbIE ObLIU
nonyiieHsl npu caaue EI'D.

PexoMeHaanuM 1o COBEPUICHCTBOBAHUIO OPraHU3allMM U METOAMKH NpenogaBanus npeamera B cyooexkre Poccuiickoii @egepanun Ha
OCHOBeE BbISIBJICHHBIX THIIMYHBIX 3ATPYAHEHHUI H OIIMOOK
['MaBHBIM yCIIOBHEM B JOCTHXKEHHH XOPOIIErO M BBICOKOTO pe3ynbTaTa ciaauu EI'D nommkHa cTaTh CHCTEMHAs MOATOTOBKA OOYYaOLIMXCS IO
XUMHHU. ECTh psii yMeHH, KOTOpBIE UTPAIOT CHCTEMOOOPa3YIOUIYIO KIIIOUEBYIO POJIb B CHCTEME MOATOTOBKHU:
— XapaKTepu30BaTh OOLIME CBOMCTBA XMMUYECKUX AJIEMEHTOB HAa OCHOBE CTPOEHUS UX aTOMOB M HojoxeHus B [lepuoanueckoit cucreme J[.1.
MenneneeBa;
— COCTaBJIATH (POPMYJIbI (MOJIEKYISAPHBIE U CTPYKTYPHBIE) BEILIECTB, CXEMbI CTPOEHUS aTOMOB, YPAaBHEHMSI XUMUUECKUX PEAKLU U U Ap.;
— O0OBSCHATH 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BEIECTB;
— IPOrHO3UPOBATh XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS (BUIOB CBS3€H, THIIOB
KPUCTAJIIMYECKUX PEHIETOK, IPOCTPAHCTBEHHOI'O CTPOECHUS MOJIEKYJ) U BO3MOXKHOCTb ITPOTEKAHHUsI XUMUYECKUX PeaKIIHii;
— OOBSCHATh CYIIHOCTH XMMHUYECKHX PEAKIHH, 3HAaTh (aKTOPbHI, BIMAIONME HAa H3MEHEHHE CKOPOCTH XHMHYECKOW pPEaKIUH U COCTOSHHE
XMMHMUYECKOTO PABHOBECHS;
— MPUMEHSTh 3HaHUS U YMEHUsI, cQOPMUPOBAHHBIE B MPOIIECCE BHIMOJHEHUS pealbHOTO XMMHUECKOI'0 AKCIIEPUMEHTA;
— UCII0JIb30BaTh NPHOOPETEHHBIE 3HAHUS I O0bSICHEHHSI XUMUYECKUX SBJICHUH, TPOUCXOAIINX B IPUPOJIE, OBITY M Ha TPOU3BO/ICTBE;
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— IPOBOUTH BBIYMCIICHUS 110 XUMHUYECKUM (OpPMYyJIaM M YPAaBHCHHSIM XUMHYCCKUX PEAKIIH.

YcnemHoctn GopMUpOBaHUS ATUX yMEHUH BO MHOTOM OyJeT CHOCOOCTBOBAaTh MPAaBHILHO OpraHM30BaHHash paboTa mo oTpaboTke
n3ydeHHoro matepuana. HeoOXoaumo BBIACHUTH JJIsi ce0si, KAKUE BOMPOCHI B TOW WM MHOW TEME SIBJISIFOTCS OCHOBHBIMU, KaKHUE CYHIECTBYIOT
B3aMMOCBSI3H MEXKJYy OTACIbHBIMU SJIEMEHTAMHU COAEpkKaHMSA, KaKOBA CYHIHOCTh BEAYIIMX MOHATUM W KAKOBBI TPaHUIIBI UX MpUMEHEHus. B
3aBEepIICHUH MOJATOTOBKM HEOOXOAMMO OPraHM30BaTh CHUCTEMY OOOOIICHHS W MOBTOPEHHUS y4eOHOro MaTepualia, BBIIBUTH MMEIOIIHECS Clalbie
MecCTa B TMOATOTOBKE K dK3aMeHy. [t aToro 1enecoo0pa3Ho BBIOIHUTH OJWH BapuaHT (kak Ha EI'D), mpoBepuTh MPaBUILHOCTH BBITIOTHEHUS
3aJlaHuil ¥ BBIIBUTH 3aJaHMs], B KOTOPBIX ObUIM JOMyIIeHbl ommOku. OCHOBHBIM 3aJIOTOM YCIIEIIHOW MOATOTOBKH K EI'D sBnsercs uértkoe
MJITAHUPOBAHKE 3aHATHH 1O BBISIBJICHHBIM MTPOOJIEMHBIM pa3JieiaM MOAT OTOBKH.

Heobxonumo moHMMaTh, 4TOOBI MPaBUIBHO BBHIMOMHUTH 3amaHue KM, HEoOXOAMMO OCYIIECTBUTH TMO3JEMEHTHBIN aHaau3 WHGOPMAIIUH,
NPEICTABJIICHHON B 3alaHWH. TOJBKO B 9TOM CIlydae MOSBJSETCS BO3MOXHOCTh BBITIOJIHUTh 33JJaHUE B ITOJJHOM COOTBETCTBUHU C TPEOOBAHUSIMH €TI0
ycioBus. Heo6xoaumMo Tak e moauepKHyTh BaXKHOCTh MTPOBEPKHU PE3YJIbTATOB BBHIOJIHEHUS 3a0aHuid. [IJ1s 3TOTr0 B mpoliecce BHIIOJHEHUS 3aJaHul
HAa YEpPHOBHUKE JOJDKHBI OCTaBAThCS 3allMCH, OTPAXXAaIOIIWE OCHOBHBIE 3Tallbl pacCykJeHuil. B 3ToM ciydae Ha 3Tame ONpPOBEPKHU MOSBISAETCS
BO3MOKHOCTB €LIE pa3 MEPEOCMBICIUTh TPABUILHOCTD Balllel JIOTUKU U 3alIHCAHHBIX OTBETOB.

o Yuumenam
- IPU COCTaBJICHUH pabouel MporpaMMbl, TEMATHYECKOTO INIAHWUPOBAHUS YBEIMYHUTh BPEMs Ha PEIICHUE PACUCTHBIX 3aJ1a4 W BBIITOJIHECHUE 3aJIaHUI

Ha YCTAHOBJIEHHME B3aMMOCBS3U PA3JUYHBIX KJIAaCCOB HEOPraHMYECKUX BEUIECTB U OPraHMYECKUX COCAUHEHUU, YIesaTh OOJblle BHUMaHUS
COCTaBJICHUIO OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUM, NPOTEKAKIIUX C HEOPraHWMYECKUMU M OPraHUYECKUMH COEAUHEHHUSIMU C y4ETOM
pazIM4HON Cpefbl, yIeIUTh 0CO00e BHUMAHKE MIJIAHUPOBAHUIO U IPOBEICHHUIO YUEHUYECKOI0 XUMHUECKOT O YKCIIEPUMEHTA;

- Ha 3aKJIOYUTEIHFHOM dTarne 0Oy4eHHUs XUMHH 0C000€ BHUMAaHHUE YACNSATh OPraHU3aIlHi CUCTEMATHYECKOro MOBTOPEHH U 00001IeHus: Hanboee
3HAQUMMBIX M TPYAHBIX JISI y4YalIUXCS JJIEMEHTOB COJCpP)KAaHUS, W, MPEKIE BCEro, OCOOCHHOCTH COCTaBa M CTPOEHUS HEOPraHUYeCKHX |
OpPraHUYECKUX BEIIECTB, 3aBUCUMOCTH XMMHYECKHUX CBOWCTB BEIIECTB OT UX CTPOEHUS, OCOOCHHOCTH MPOTEKAHUS MPOIECCOB TUPOIN3a COICH H
AJIEKTPOJIM3a PACTBOPOB COJIEH, KUCIOT U IIENI04YeH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIUSAM, T€HETUYECKUM CBS3SIM HEOPTAaHUUYECKUX U
OpPraHWYeCKUX COCIUHEHHH, peaklusIM AUCIPONOPIHMOHUPOBAHUS B HEOPraHUYECKONH XUMHUH, YCIOBUSAM MPOTEKAHUS U CIlOoco0aM KiaccuuKauuu
XUMHYECKUX PEAKLINM;

- HCIOJb30BaTh BO3MOXHOCTH IIKOJBHOIO KypCa XUMHM OPraHU30BbIBATH YAaCTUYHO-IIOMCKOBYIO M MCCJIEAOBATEIBCKYIO JESITEIbHOCTD
o0yyaronxcs, Tak Kak JIOTUKA MOCTPOEHHS Kypca MO3BOJSET MOCTOSHHO MOBTOPATh MPUMEHUTEIHHO K KOHKPETHBIM BEIlleCTBAM HEKOTOpHIE
OCHOBHBIE TOHSTUA. TakuM o0pa3oM, y ydaumxcs GopMUpYIOTCsl yMEHUS IPUMEHATh paHee MOJyuyeHHbIe 3HaHNS B HOBBIX YCIOBUSX;

- pa3BUBATH y YYaIXCs JIOTHYECKOE MBIIIICHHE, C MCIIOJIb30BAHUEM Ha YpOKax 3aJaHui Ha cpaBHEHHE, 00001eHIe, TT0 aHAJIOTHH U APYTHUE;

- B mpouecce yueOHbIX 3aHATUN NJIAHUPOBAaThb HE TOJBKO MOBTOPEHHUE TEOPETUUYECKHMX BOMNPOCOB, HO U MPAKTHUUECKYIO OTPAOOTKY M3y4aeMoro
MaTepuaa;
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- HEOOXOIMMO U3MEHATh (DOPMBI TEKYIIEro, BHYTPEHHEro KOHTPOJISI, aKTHBHEE MCIOIb30BaTh TECTOBBI KOHTPOIb, OPHEHTHPYSCh HA CTPYKTYPY
3ananuit KUM EI'D. Cucrematnuecku o0y4yaTh HIKOJIBHUKOB IpHeMaM padoThl ¢ pa3IMUHbIMH THIIAMH KOHTPOJIMPYIOIIUX 3aJJaHUI, aHaJIOTUYHBI X
3aJlaHusAM KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuanoB EI'D, yuuTh WX BHMMATEIbHO YMTAaTh HHCTPYKIHIO, COOJIIOJATh IMOCIEIOBATEIbHOCTD
JIEHCTBUY TP BBINIOJHEHUHU 3aJaHU;

- HCIIOJIb30BATh B CUCTEME KOHTPOJIS IPaKTUKO-OPHUEHTHPOBAHHBIE 3aJJaHUs, a TAKXKE 3aJlaHus, TpeOyoIIre KOMIJIEKCHOTO TPUMEHEHUS 3HaHUM 13
pa3IMYHBIX PA3IENOB Kypca XMMHUU U APYIUX NPEIMETOB €CTECTBEHHO-MATEMAaTHYECKOro Iukia. Tak Kak, COrjlacCHO aHaJn3y pe3yJIbTaTOB IO
xumuu B 2025 rony, HU3KHI ypoBeHb 0a30BOI MaTeMaTUYECKOM MOATOTOBKM B KOMIUIEKCE C HEYMEHHEM IIPOBOJIUTH MPOCTEHIIINE PACCYKACHUS HE
MO3BOJIMJIM MHOTMM YYaCTHHKaM SK3aMeHa MOJy4YuTh 00Jiee BHICOKHE Pe3yJbTaThl, B YACTHOCTH MpPU PEIIEHUH 3aJa4 Kak MEepBOM, TaKk U BTOPOU
YacTH;

- BHEIPATH B MPAKTUKY 00y4eHUs Takue (popMbl OopraHu3aniui o0pa3oBaTeNbHON EeATeTbHOCTH U METO/IbI 00 yUeHHs, KOTOpble OPUEHTUPOBAHBI HA
CaMOCTOSITENIbHYIO IeATEIbHOCTh 00yUarolmxcs, Ha GOPMUPOBAHUE YMEHUS IPUMEHATH 3HAHUS B 3HAKOMOI U U3BMEHEHHOU CUTYallHH;

- YBEIUYUBAThH B Y4€OHOM IMpoIiecce A0 TBOPUECKUX 3alaHui, TPEOYIOIINX MTepeHoca alropuT™Ma JAeiCTBHUI B HOBbIE HECTaHAAPTHBIC CUTYAIUU;

- yuuthiBas conepkanne KMM EI'D, menecoodpa3Ho IIMpE HCIIOIb30BaTh MPAKTUKO-OPUECHTUPOBAHHBIC 3aJaHUsS M 3aJaHUs Ha KOMILIEKCHOE
IIPUMEHEHUE 3HAaHUM U3 Pa3IMUHbIX pa3[esioB Kypca XUMHUH;

- 7151 TOBBIIIEHUS 3G (HEKTUBHOCTH MOATOTOBKH BBITYCKHUKOB K EI'D mo xumuu HeoOX0quMo aK[IEeHTUPOBAaTh HA 3aHSITUSX BHUMaHHE Ha BOIIPOCAX,
CBSI3aHHBIX C METOJUKOHN OLIEHWBAHUS OTBETOB. JTO MO3BOJIAT BBITYCKHUKAM aJITOPUTMU3UPOBATh CBOW OTBET, CAEJIaTh €0 MPEAECIbHO YETKUM H,
TEM CaMbIM, MIOBBICUTH BEPOATHOCTb MOIYUYEHUSI MaKCUMaJIbHOTO OaJsua;

- BOXKHEUIIMM yMEHHEM, KOTOPOE BBIMMYCKHUKY HYXXKHO MpPOSBHUTH HA 9K3aMEHE — YMEHHE OpraHu30BbIBATH cBOe BpeMs. [loaTomy HeoOxomaumo
IIPOBECTH C BBITYCKHUKAMU HECKOJIBKO 3aHATHH, TOCBAIIEHHBIX OTPA0OTKE yueOHO-OpraHn3allMOHHBIX YMEHUII;

- YCUJIUTh NMPAKTUYECKUU aCIEeKT B MpEnojaBaHUU XUMHH. J[ns yrioyOneHusi MOHUMaHUs MaTepualia BaXXHOU siBisieTcs d(PEeKTUBHAS peann3aius
XMUMHYECKOT0 SKCIEPUMEHTa B COYETAHUU C APYTUMHU HATJIAHBIMU CPECTBAMU 00yUeHHS (J1IeMOHCTPAIIOHHBIN SKCIIEPUMEHT, paboTa ¢ MOEIISM U
MOJIEKYJI U KPUCTAJUIMYECKUX PEIHIETOK, BHJEOMaTepuasbl, BUPTYyaJIbHbIE JIAOOPATOPHH, MPOrpaMMbl MOJEIMPOBAHUS XMMHUYECKUX OOBEKTOB).
Teopetnueckuii MaTepran He0OOXOAMMO MPENnoAaBaTh B TECHOM B3aUMOCBSI3H C IKCIEPUMEHTOM;

- pa3BUBATh MOTHUBALIMIO O0YYAIOIINXCS YepPE3 YCTAaHOBJIEHNE B3aUMOCBS3E XMMHH C TOBCEIHEBH OM KU3HBIO;

- PEKOMEHJ0BaThb OOy4YarOIIMMCS y4yacTBOBaThb B paboOTe MUCTAHIMOHHBIX KypcoB, B TOM uuciie opranuzoBaHHbix BY OO AIIO «MHctuTyT
pa3BUTHUS 00PA30BAHUSY;

- opranu3oBath paboty obOyuarommxcsi ¢ OTKpbITEIM 0aHkoM 3ananuii EI'D nmo xumun Ha caiite ®UITN (http://www.fipi.ru/content/otkrytyy-bank-
zadaniy-ege);

- PEryJISIPHO 3HAKOMHUTHCS C Y4€OHO-METOIMY €CKUMH MaTepuajaMyu U METOAnYecKuMu pekomenaamnusmu OUIINU;

- UCIIOJIh30BATh B paboTe ¢ 00yJaromuMucs yaeOHble TocoOus To XuMuH 1o noarotoske k EI'D, mybnukyemeie OUIIN.
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[To opranuzanuu nuddepeHupoBaHHOr0 00YUYEHHS IIKOJILHUKOB C Pa3HBIMHM YPOBHSMHU IMPEIMETHONW MOATOTOBKU

o Yuumenam

B cBs3u ¢ TeM, yTo B OONBIIMHCTBE 00pa30BaTENIbHBIX OpraHu3anuil o0yuyeHue XuMuu opranu3zoBaHo B 10-11 knmaccax Ha 6a30BOM ypOBHE IIpH
MUHHMaJILHOM KoJrmdecTBe 4acoB (1 yac B Hememno), o0yJaronmmces Tpedyercs 00blnas caMoCTOsITeIbHAsl padoTa 1Mo yriayOJeHU o U pacIIupEHHUIO
CBOMX 3HAaHUH M OTpabOTKE HEOOXOIMMBIX yMeHHH. Mcmonb3oBaHue yuyeOHHMKAa 0a30BOTO YpOBHS HE SIBJISIETCS ONTUMAIBHBIM CPEICTBOM IS
nonroroBku kK EI'D. Heobxomumo mcmonp3oBaHue YUeOHBIX TOCOOUH, DIEKTPOHHBIX PECYPCOB, B KOTOPHIX MaTepHal M3JI0KEH Ha yriayOIEHHOM
ypoBHe. TONBKO TpHM TaKOM IOAXOJE COXpAHSIETCs BO3MOXKHOCTH C(HOPMHPOBATH CEPHE3HBIM (QYHIAMEHT XMMHUYECKHUX 3HAHUH, KOTOPBIH
HEOOXOIMM JJIsl KaueCTBEHHOM MO OTOBKH IIKOJILHUKOB K EI'D.

Ba)xHo moHHMMAaTh, YTO PE3yJbTaThl SK3aMEHYEMbIX OINpeAesiioTcs MHOTUMU (pakTopamu. OZHUM U3 HUX SBJISETCS UHANBUAYalbHAs CUCTEMa
paboTel ¢ oOyuaromumucs, MIaHUpyOmMMH caaBath EI'D. Tonbko cucTeMHOEe H3ydeHHE MartepHaia, IpelycMaTpuBarollee I03HaHHe
3aKOHOMEPHOCTEW M NPHUHIMIIOB B3aUMOJEHCTBHUS BEILECTB, B COBOKYIHOCTH C (POPMHPOBAHUEM YMEHHS MBICIUTH HEIIAOJIOHHO MpPU PEIICHUU
3aJlaHui SABJISIETCA TJIABHBIM 3aJI0TOM yCIe€Xa B ITOATOTOBKE K 3K3aMEHY.

[Ipy moAroTroBke K 3K3aMEHYy HEOOXOAMMO YUYUThIBaTh MMeEOIMiics 0o0beM 3HAHUN W yMeHMH oOydarommxcs. Eciom nins oOyuarommxcs c
BBICOKMM YPOBHEM IMOJITOTOBKM HEOOXOIUMO BBINOJHATH 3aJaHHs, NP KOHCTPYHPOBAHUU KOTOPBIX YCHUJICHA NEATEIbHOCTHAS M MPAaKTHKO -
OPHEHTHPOBaHHAs COCTABISIONIAS UX COACp)KaHMUA. Takol MOAXOA MO3BOIUT YCHJIUTH NU(QPEpEeHIUPYIONIYI0 CIHOCOOHOCTh SK3aMEeHAIOH HOU
MOJIEH, TaK KaK TpeOyeT OT 00y4arouIuXcs MOCIENOBATEIbHOIO BBHIOMHEHUS HECKOJIBKUX MBICIUTENLHBIX OMEpaluii ¢ OMOPOH Ha MOHUMaHHE
MIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H, YMEHUI 000011aTh 3HAHUSI, IPUMEHSTH KJIFOUEBbIE TOHSITHS U AP.

Jna obGyuaronuxcs co ciaa0bM 3HaHHEM MpeAMeTa OJHUM U3 BO3MOXKHBIX HAIlpPaBJIEHUI B peIIeHUH MPOOIeMbl HU3KOTO YPOBHS MOJITOTOBKU
IIpU TOATOTOBKE K IK3aMEHy SBJsieTcsl Oojiee aKTHBHOE HCIOJb30BAaHUE TaKUX 3a/JaHUN, B KOTOPHIX TpeOyeTcs MMCbMEHHO OCYIIECTBUTH P
0a30BBIX JCHCTBHI C HEOOJBIINM KOJHMYECTBOM OOBEKTOB (ABYMSI-TPEMs): ONPENEIUTh CTEIEeHb OKHCICHHUS, AaTh XapaKTEPUCTHKY XUMHUYECKHM
CBOIMCTBaM BEIIECTBA, COCTABUThH YPAaBHEHUS PEaKIU, IPOU3BECTH MPOCTEHINNE pacyeTsl o GopMysIaM B YpaBHEHHIM U JIp.

ITpy moAroToBKe K K3aMEHY AJi1 00y4aroIUXCsl C yI0BJIETBOPUTEIbHON MOATOTOBK O 11€J1€CO000Pa3HO MCIO0JIB30BaTh 3a/1aHus, B KOTOPBIX AJIs
pelieHusi Tpedyercs Mocae0BaTeNbHOE BBITOIHEHNE HECKOIBKUX (TPEX-YEThIPEX) MBICIUTEIBHBIX ONEpaliid, B TOM YHCJI€ OCHOBBIBAIOLIMXCA Ha
BJIaJICHUN 3HAHMSIMU M3 Pa3HBIX TeMaTHUECKHX pasfenoB. Hampumep, 3To MoxeT ObITh 3aJaHUE, B KOTOPOM, MCIHOJBb3ys IMEpeueHb BEIEeCTB,
TpeOyeTcss COCTaBUTh ypaBHEHUS BO3ZMOXKHBIX PEAKIMA MEXKIYy HUMHU: KaK peakUuid MOHHOrOo oOMEeHa, TaK M OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii, UIst KOTOPBIX AOKHBI ObITh COCTABIIEHBI AJIEKTPOHHBIN OalaHC MJIM MOHHBIE YPaBHEHUS.

OueHb Ba)KHO B IIpoLiecce MOJATOTOBKH K AK3aMEHY HCII0JIb30BaTh 3a/laHus, MpelycMaTpuBaoiue padboTy ¢ HHpOpMalue, peicTaBIeHHON B
paznuuHOi popme — cxema, Tabnuia, puCyHOK U Jp., C MOCIEAYIOIUM OTBETOM Ha BOIIPOCHI K HEH.

O06s13aTeNnbHO HEOOXOAUMO MPOBOJUTH METOAMYECKYIO PadOTy, HAMPABICHHYIO HAa U3JI0KEHHE MOAX0/I0B K ((JOPMUPOBAHUIO 3HAHUI U YMEHUH,
BOCTPEOOBAaHHBIX NMPH BBHIMOJHEHUH 3aAaHuii paznuuHoro ¢opmara KMM. Ocoboro BHUMaHHS 3aCIyXKHBAeT Pa3bsCHEHHWE METOIOB pabOThI C
nHpopMaIuen, mpeacTaBIeHHON B pa3IMdYHON (hopMme.

AOmunucmpayusam oopasoeamenvbHblx Op2aHUu3ayuti
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- peayu30BBIBaTh NMPHUHUUIBI AU((EPEeHINPOBAHHOIO OOYUYEHHMs, CO3/1aBaTh NPO(QUIBHBIE KJIACCHI W TIPYyNIbl C U3yYCHHEM XUMHH Ha
yriay0JIEeHHOM YPOBHE;

- BBIJICJITH JIOTIOJHUTENFHBIC Yachl HA W3YYE€HHE XUMHH B BHUJE DJIEKTHBHBIX IPEIMETOB, (PaKyIbTaTUBHBIX KYypCOB, OPTaHU30BBIBATH LIS
HYXTAIOMIUXCs 00 yJaloMMXCsl HHINBUIYalIbHbIE 00pa30oBaTeIbHBIC MAPIIPYTHI.

MynuyunaneHeim opeanam ynpasneHus 00pa3o8anuem.
- Ha OCHOBE aKTyaJIM3UPOBAHHOM CTaTHCTHKO—aHAIMTHYECKON MH(opMaruu o pesynbratam I'MMA BbeIpaboTaTh yrnpaBiIeHYECKHE MEXaHU3MBI IS
MOBBILIEHUS KauecTBa 00pa3oBaHMs B MYHUIIMIIAIBHON cucTeMe 00pa3oBaHMs;

- LeJbl0 JAJIs BBICTPAMBAaHUS CHCTEMBbl MOBBILIEHHS KBaJM(PUKALMM B MYHULIMIAJIbHOM CHCTEME OOpa3OBaHUs OpPraHM30BATHb A PECHYIO
METOJMYECKYIO TOMOIL 00Pa30BaTEIbHBIM OpraHU3aUsaM, 10Ka3aBIINM HU3KHE 00pa30BaTebHbIE TOMOLIb;

- NpCAOCTAaBJIATL BO3MOXHOCTU JJIA Y4YaCTHUA II€daroraM MW BbBITYCKHHKAM B AUCTAHIMUOHHBIX MCPOIPHATHAX 110 IIOATIOTOBKE K EI'D
PEruoOHaJIbHOI'0 YPOBHA.

AOmunucmpayusam oopazoeamenvHbIX 0p2aHU3aYULL

- W3bICKaTh BO3MOXKHOCTH Y/IOBJIETBOPEHHUS O00pa30BaTENIbHBIX 3allPOCOB OOYYAIOLIMXCA MYTEM YBEJIWYEHHUS 4YacoB B Y4eOHOM IUIaHE Ha
u3ydeHue ydyeOHoro npeaMera « XuMusi», peaau30BbIBaTh NPUHIUIB U] PepeHupoBaHHOr0 00y4eHus MyTeM Cco3aHus NPO(UIBLHBIX KJIacCOB U
TPYIII ¢ U3y4EeHUEM XUMHUHU Ha MPOGIIEHOM YPOBHE, YIITYOJIIEHHOM YPOBHE OpPraHU3aluy WHIANBUAYATBHOTO 00y4YeHUS;

- Ha OCHOBE pe3ynbTaToB EI'D mo XumMuum npoBecTH aHaiu3 oO0pa30BaTENbHOW IMOATOTOBKM BBITYCKHMKOB C ONPENEICHUEM YCIEIIHOrO
OCBOEHUS TIPEIMETHBIX U METAPEAMETHBIX KOMIIETCHIIMNH O0YyYarOIIMXCs W BBISBICHHEM MPOOJIEMHBIX 30H B MOAroToBKe K EI'D mo xumum muis
OpraHu3anuy padoThl C KaKIbIM YUUTEIIEM.

Aomunucmpayuu OO ¢ Hu3KUMU 00PA308aAMENLHLIMU PE3YTbMAMAMU.
- Ui opraHu3aiyy 3QpQPEeKTUBHOro yueOHOro mporecca TpedyeTcsl COCTaBUTh KaJleHIapHbIH IJ1aH -rpaduK NOoAroToBKH odydaromuxces k EI'D
[0 XMMHMHM Ha BeChb Y4YEOHBIM TIOJ] C LIMPOKHM CIIEKTPOM HAIIPABJICHUH [ESATEIbHOCTH, BKJIIOYAIOIIMM aAHAJIUTHYECKYI0 U OpPraHU3alMOHHO-
METOJUYECKYIO0 paboTy, paboTy ¢ 00Y4aIOIIMMUCS U POAUTEISIMH, paOOTY MO MOBBIIICHUIO TPO(HECCHOHATBHBIX KOMIIETEHIIUN 1earoros.
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