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CraTucTHKO-aHAJIMTHYECKHUI oTUeT 0 pe3yabraTtax EI'J nmo xumumn
B 2018 roay B Pecnydsiuke Tarapcran

Yacrtb 1. Metoanueckunii anaaus pe3yabTatoB EI'D nmo xumuun

1. XAPAKTEPUCTHUKA YYACTHHUKOB EI'3 I10 YYEBHOMY INPEAMETY
1.1 KonmuuectBo yuactHukoB EI'D 1o yueOHOMY mipemerty (3a nocieanue 3 roja)

Tabnuya 1
. 2016 2017 2018
Y4deonbii % ot obmiero % ot obuiero % ot obwiero
npeamMer yell. Yuciia yell. Ypciia yell. Yypciia
Y4aCTHHUKOB YYaCTHUKOB Y4aCTHHUKOB
Xumus 2410 14,12 2229 14,00 2618 15,48
1.2 IIponeHTHI IOHOLIEH U IEBYILEK:
IOwnoiueii — 28,88
HeBymex — 71,12
1.3 KonnuectBo yyactHukoB EI'D B pernone no kareropusim
Tabnuya 2
Bcero yuactaukoB EI'D o mpeamery 2618
U3 Hux: 2462
BBIITYCKHUKOB TEKYIIETo roja, odyyatonmuxcs no nporpammam COO
BBIITYCKHUKOB TEKYIIETO Toja, o0ydarommxcs 1o nporpammam CITO 53
BBIITYCKHUKOB MPOIILIBIX JIET 100
WHOE 3
Y4acTHUKH C OTpaHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI 20
1.4 KonnuectBo yuacTHUKOB 110 TUram OO
Tabnuya 3
Bcero yuactaukoB EI'D no npeamerty 2618
N3 Hux:
—  BBIITYCKHUKY JIMIIEEB U TUMHA3HUI 925
— Boeinyckauku COILI 1042
—  semyckauku COI ¢ YUOII 494
—  BBIITYCKHUKH KaJICTCKUX IIKOJI-MHTEPHATOB 2
—  BBIIIYCKHUKH CIIEHUANbHbIX (KOppeKIHOoHHbIX) OLLI 1
—  BBIIYCKHUKH TEXHUKYMOB H KOJIJICIDKEH 31
—  WHOe 123

1.5 KomuuectBo yuactHukoB EI'D o xumun mo ATE Pecniybnuku Tarapctan

Tabnuya 4

KonnyecTBo yuyacTHHUKOB
EI'D no xumuu

ATE (Mynuuunansubie paiioHbI 1
TOPOJICKHE OKpyTa)

% OT 00ILIero unciia
YYaCTHHKOB B PETHOHE

ATrpbI3cKUil 12

0,8




ArpbI3cKui 16 0,61
A3HaKaeBCKuii 49 1,87
Akcy0OaeBckuii 30 1,15
AKTaHBIIICKUN 13 0,5

AnekceeBckuii 9 0,34
AJIbKEeBCKHUI 9 0,34
AJIbMETbEBCKUU 148 95,65
AIacTOBCKHIA 12 0,46
Apckuii 45 1,72
ATHHHCKHUI 8 0,31
baBpnuHCkui 20 0,76
BanracuHckuii 38 1,45
BbyrynsmuHCcKui 81 3,09
Bbyuncknit 26 0,99
BepxHeycloHCKui 12 0,46
Bricokoropckuii 30 1,15
r.HaGepexnble YenHbl 343 13,1
JpOX>KaHOBCKUIMA 20 0,76
EnaGysxckwii 50 1,91
3auHCKHI 38 1,45
3eI1eHOT0JTbCKHH 81 3,09
Karioumxuit 10 0,38
KaMcko-Y cThUHCKHMI 3 0,11
Kykmopckuit 36 1,38
JlanmeBckuit 19 0,73
JleHnHOTOpCKUH 39 1,49
MamaapIIICKHit 34 1,3

MeH/1eneeBCcKuii 30 1,15
MeHn3enuHCcKul 9 0,34
MycaroMoBCKUit 14 0,53
HukHeKaMCcKHit 234 8,94




HoBolenMuHCKuii 10 0,38
Hypnarckuii 47 1,8
I[lecTpeunHCKumit 14 0,53
Pri6H0-Cnio60oacKuit 21 0,8
Cabunckuit 23 0,88
CapMaHOBCKHMIA 27 1,03
Cnacckuit 9 0,34
TeTronickuii 20 0,76
TykaeBckuii 13 0,5
TronsunHCKuMit 11 0,42
YepeMIanckuii 17 0,65
YUCTONONBCKHI 45 1,72
FOTazunckwmit 7 0,27
ABHACTPOUTENBHBIN 59 2,25
BaxurtoBckuii 165 6,3
Kuposckuit 41 1,57
MocKkoBCKuii 128 4,89
HoBo-CaBUHOBCKHIA 151 5,77
[IpuBoOIDKCKUI 157 6
CoBeTckui 147 5,61

BbBIBO/I o xapakTepe u3MeHeHus1 KOJu4YecTBAa ydyacTHUKOB EI'D o npeamery

KonuuectBo yuactHukoB EI'D no xumuu B PecniyOonuke TatapcTtan B TEKyIEM roay
BIIEPBBIE 3aMETHO YBEIMYHIIOCH ITOCJIE HECKOJBKUX JieT cHIkeHus. B 2018 rony B EI'D o
XUMUU NpuHsIo ydyactue 2618 yenosek (2410 yenosek B 2016 rony, 2229 yenosek B 2017
rony). [Ipu aTom niporieHT yuyactTHukoB EI'D 1o xumuu ot o01iero yucia yauactHukoB EI'D
B PecnyOnuke Tartapcran Takke BO3pOC MO CPaBHEHHUIO C MPEAbIIyIIMMH Trogamu. B
TEKylIeM roay 3ta aojs cocrapuia 15,48 % (14,12% B 2016 rony u 14% B 2017 roxy).
Takum oOpa3zoM, MOKHO OTMETUTDH YBEJIMYEHUE UHTEPECA BBIITYCKHUKOB IIKOJ K BHIOOPY
EI'D no xumun.

B 2018 roay konmuecTBo aeBymiek, Bbiopapmux EI'D no xumumn, 60ee yem B 1Ba pasza
npeBbICHIIO KosndecTBO roHorel (71,12% u 28,88% ot 00111ero KomuyecTBa y4aCTHUKOB
EI'D mo xumuu, cOOTBETCTBEHHO). B mponuiom romy mepeBec Takxke ObLI Ha CTOPOHE
JEBYIIEK.
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[Toxasnstomiee OONBIIMHCTBO YYaCTHUKOB, KaK U MPEKIE, COCTABISIOT BBIITYCKHUKH
TEKYIIero roja, o0ydJarolyecs Mo mporpaMMamM CpeIHero ooiiero oopazoBanus 2462
yenoBeka, i 94,04% ot obmero konnyecTBa yaacTHUKOB EI'D mo xummun.

B Texymem romy cpeau ydactHukoB EI'D mo xumwum OoJbIlie BCETO OOYyYarOIIUX
o0mieoOpazoBaTenbHBIX OpraHu3amnuii, B ToM umcie BbimyckHukoB COII (39,8%),
BBIITYCKHUKOB JuueeB U rumHazuil (35,33%), BemmyckHukoB COUI ¢ yriyOieHHbIM
U3yYCHHUEM OTJIENbHBIX MpeaMeToB (18,9%).

B COOTBETCTBHMM € YHCIICHHOCTHIO OOYYalOIIMXCS OCHOBHAS YacTh BBIITYCKHHUKOB,
cnaBapiux EI'D o xumuu, otHocuTcs k r.Kazanu (848 yenosek), r.Habepexxunie UenHbl
(343 yenoseka). ['opoaa HehTexumun noaaepkanu 234 BeinyckHuka HukHeKaMCKOTo 1
148 BbIMYCKHUKOB AJIBMETHTEBCKOTO MYHHUIIMIIAJIBHBIX pailoHOB. MHTEpec k mpeameTty
XUMUHU TIPOSIBUIM BBITYCKHUKH 3eneH0a0bckoro (81 uenorek), byrymemunckoro (81
yenoBek), Emabyxckoro (50 demomek), AznakaeBckoro (49 uyenoek), Apckoro (45
yenoBekK), Yuctononbckoro (45 yenoek), Jlennnoropckoro (39 yenonek), 3auHckoro (38
yenoBek), banracunckoro (38 denosek), Kykmopckoro (36 yenoBek) 1 MaMaabIickoro
(34 yenoBeka) MyHUIMITATBHBIX paiioHOB PecnyOnuku Tarapcran.

2. KPATKAA XAPAKTEPUCTHUKA KUM 110 XUMHH

CrpykTypa u coepKaHue 3aJaHU, MPEJI0KEHHBIX B KOHTPOJIbHBIX H3MEPUTEIbHBIX
matepuanax (KUM) mns nposenenus B 2018 romy EI'D mo XuMuUM MONTHOCTBHIO
cootBeTcTBYIOT Crernudukannun KM nis nposenenns B 2018 roxy EI'D nmo xumuu u
Komudukatopy »5>1€MEHTOB coAepKaHWs W TpPeOOBaHWI K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB 00pa30BaTeNbHBIX opraHu3auuii s nposenenus EI'D mo xummuum. Ilo
cpaBuenuto ¢ 2017 rogom B KM 2018 roga Obuti mpUHATHI HEKOTOPHIE U3MEHEHHUS.

Kaxnapiii BapuaHT SK3aMEHAIMOHHON pabOTHI MMOCTPOEH MO €AMHOMY IUIaHy: padoTa
COCTOMT U3 ABYX YacTel, BKIItoUaronux B ce0s 35 3aganuit. Yacte 1 comepxut 29 3aganuii
C KpaTKuM OTBETOM, B uX uuciie 21 3amanue 6a30BOro YpOBHsI CIOKHOCTU (B BapUaHTE
OHM TIPUCYTCTBYIOT moj Homepamu: 1-7, 10-15, 18-21, 26-29) u 8 3aganuii
MOBBIIIIEHHOT'O YPOBHS CIIOXXHOCTH (KX MOpsiAKOoBbIe HOMepa: 8, 9, 16, 17, 22-25). Yacth
2 conepkuT 6 3a71aHui BEICOKOTO YPOBHS CIIOKHOCTH C PA3BEPHYTHIM OTBETOM.

KomuuectBo 3amanuit Tol wnm rpynmbl B obmeld ctpykrype KM ompeneneno ¢
y4€TOM Takux (aKTOpOB, Kak: a) TriIyOMHa W3yYEHUS TMPOBEPSEMBIX 3IEMEHTOB
coJiep KaHusl y4eOHOT0 MaTepraia Kak Ha 0a30BOM, TaK U Ha MOBBIIIIEHHOM YPOBHSIX; 0)
TpeOOBaHMUS K IUIAHUPYEMBIM pe3yJibTaTaM OOy4YeHHS — TPEIMETHBIM 3HAHUSM,
MpPEIMETHBIM YMEHUSIM U BUJIaM YU4E€OHOU JesSTETbHOCTH.

3agaHuss 0a30BOr0 YPOBHS CJIOKHOCTU C KPaTKUM OTBETOM MPOBEPSIOT YCBOCHHUE
3HAYUTENHHOTO KoaudecTBa (42 u3 56) 3JE€MEHTOB COJEpKaHUs BAKHEHIINX pa3/ielioB
IIKOJLHOTO Kypca XuMuu: « TeopeTnueckrue OCHOBBI XUMUMY, «Heopranudeckasi Xumus,
«Oprannueckass Xumus», «MeToabl MO3HAHUA B XUMUUA. XUMHUA U XKU3Hb». COTJIaCHO
TpeOOBAHUAM CTaHJApPTa K YPOBHIO MOJATOTOBKH BBITYCKHUKOB 3TH 3HAHMS SIBIISIOTCS
00s3aTEIbHBIMHU ISl OCBOEHUS KAXK/IBIM 00yUaromumcs. 3aaHus JaHHOU TPYIITBI UMEIOT
CXOJCTBO MO (opmMarbHOMY MpU3HAKY — MO (opMe KpaTKOro OTBETa, KOTOPHIi
3aMKCHIBACTCS B BUJIE ABYX JMOO TPEX 1Mudp, WIK B BUJC YHCIA C 3aJaHHON CTEMEHBIO
TOYHOCTH. Mexnay TeM mo (OopMyIMpOBKaM YCIOBHS OHH HWMEIOT 3HAYUTEIIbHBIC
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pasinyus, 4eM, B CBOIO OUEPE/Ib, ONPEACISAIOTCS Pa3IudMs B IOUCKE BEPHOI'O OTBETA. DTO
MOTYT OBbITh 3aJJaHUS C €UHBIM KOHTEKCTOM, C BBIOOPOM JBYX BEPHBIX OTBETOB U3 IISITH,
a TAaKKe 3a1aHUS HA «YCTAHOBJICHUE COOTBETCTBUS MEXKAY IMO3ULUAMU IBYX MHOMKECTBY.
[IpuMepbl Takux 3amaHuM, BeTpedaBmmxcs B BapuaHtax KM, ucCronb30BaHHBIX B
PecnyOnnke Tatapctan mpuBeIEHBI HIKE.

[Ipumep 1. 3amanus ¢ eAMHBIM KOHTEKCTOM.

JIns BBINOJIHEHWS 3aJaHuil 1-3 WCHONB3YWTE CHEAYIOIUNA PSAJ XUMHYECKHUX
anemMeHToB. OTBEeTOM B 3ajJaHMsaX 1-3 SBISETCS IOCIAEAO0BATEILHOCTh MUBP, IOA
KOTOPBIMH yKa3aHbl XUMUYECKHUE DJIEMEHTBI B JAHHOM PsIAY.

1) Cr 2) 0 3) Mg 4) Se 5C

1. Onpenenure 31€MEHTHI, aTOMBI KOTOPBIX B OCHOBHOM COCTOSIHUH UMEIOT CXOJIHYIO
KOH(UTypalyio BHEIITHETO SHEPTETUYECKOTIO YPOBHSI.

3anuiuTe B MOJ€ OTBETA HOMEpA BRIOPAHHBIX AJIEMEHTOB.

Ortser: I:E

2. W3 yka3aHHBIX B pALy XHMHUYECKHUX D3JIEMEHTOB BBIOEpPUTE TpU 3JIEMEHTa —
HEMETaJLIA.

Pacnionosxure BEIOpaHHbBIE IIEMEHTHI B MOPSIIKE YMEHBIIICHHS paJJUyCOB UX aTOMOB.

3anummuTe B TOJE OTBETa HOMEpAa BBIOPAHHBIX JJIEMEHTOB B  HYXHOMU
IIOCJIE0BATEIIBHOCTH.

Ortser: I:I:E

3. U3 ykazaHHBIX B psly 3JEMEHTOB BBIOEpUTE JIBA 3JIEMEHTA, M1 KOTOPBIX
HauMEHbIIIas CTENCHb OKUCIICHUS paBHA — 2,

3anuIiuTe B 10JI€ OTBETA HOMEPA BRIOPAHHBIX AJIEMEHTOB.

Ortser: I:E

[Tpumep 2. 3ananust ¢ BBIOOPOM JABYX BEPHBIX OTBETOB U3 IATH.
W3 mpemnoxeHHOTO TMepeyHsi BhIOEpUTE JBa BEIIECTBA, C KaXIbIM W3 KOTOPBIX

B3aMMOJICHCTBYET KaJIbLIUM.
1) xnopu HaTpusI
2) KapOOHAT KaJlbIHsI
3) THAPOKCHT ATFOMUHHSI
4) Boza
5) a3oTHas KUCIOTA
3anuiuTe B 1MOJie 0TBETa HOMEpa BIOPAHHBIX BEIIECTB.

Ortser: I:lj

IIpumep 3. 3amaHusi Ha «yCTAaHOBJIEHUWE COOTBETCTBUS MEXKIAY MO3UIUAMH JIBYX
MHOECTB». Y CTAaHOBHUTE COOTBETCTBUE MEXKIY Ipymnmnou coieit u Gopmysoil comwu,
KOTOpasi K 3TOW TpyIIe NPUHAMICIKUT: K KaKJA0W MO3UIIUU, 0003HAUCHHOU OYKBOM,
noAOEpUTE COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYCHHYIO ITU(POH.

I'PYTIITIA COJIEM ®OPMVIJIA COJIN
A) oCHOBHBIE COH 1) K2HPOg4
B) kucineie conu 2) CaCOs3
B) cpennue comun 3) Zn(OH)CI
4) Mg(OH):

3anuiure B TaONUIy BHIOpaHHBIE HU(DPHI 0] COOTBETCTBYIOIUMH OyKBAMH.



OTtBeT:

[Tpu 5TOM Ba)KHO 3aMETUTh, UTO KaXKI0€ OTAEIbHOE 3a7aHKne 0a30BOr0 YpOBHS
CJIOKHOCTH HE3aBUCUMO OT opMaTa, B KOTOPOM OHO MPEICTaBICHO, OPUEHTHPOBAHO
Ha IPOBEPKY YCBOEHMS TOJIBKO OJHOTO ONPENEIIEHHOIO 3JIEMEHTA COACP/KAHMS.
OpnHako 3TO HE SBISAETCS OCHOBAaHUEM JJIA TOTO, YTOOBI OTHECTH JIAHHBIE 3aJaHUs K
KaTeropuu JIETKUX, HE TPEOYIOIMX OCOOBIX YCHJIMW ISl MOMCKA BEPHOTO OTBETA.
HamnpotuB, BbinmoiaHeHue J000ro M3 3TUX 3aJaHUIl MpejnosiaraeT 00sS3aTeNbHbIN U
TIIATEIbHBINA aHAIN3 YCIOBUS U IPUMEHEHHUE 3HAHUI B CUCTEME.

3agaHusl MOBBIILIEHHOTO YPOBHS CIIOKHOCTH C KPaTKUM OTBETOM, KOTOPBII
YCTaHABJIMBAETCA B XO/I€ BBIIIOJIHEHNS 3aJaHUS U 3aIIMCBIBAETCS COTJIACHO YKA3aHUSIM
B BUJIE ONPEACNEHHON MOCIEeI0BATEIILHOCTH YETHIPEX LHU(p, OPUEHTHUPOBAHBI HA
OPOBEPKY  YCBOGHHsSI  OO0S3aTENbHBIX  JJEMEHTOB  COJEp)KaHUsS  OCHOBHBIX
o0Opa3oBaTeNbHBIX MPOrpaMM MO XUMHUHU HE TOJBKO 0a30BOT0, HO M YINIyOJIEHHOTO
ypoBHA. B cpaBHeHHMM € 3aJaHUAMHU NPEABIAYLIEH TIPYIIBI OHU IIPEAYCMATPUBAIOT
BBITIOJTHEHUE OOJBIIEro pasHooOpasusi JEWCTBUM IO NPUMEHEHUIO 3HAHUU B
U3MEHEHHOW, HECTAaHJApTHOM CHUTyallMu (Hampumep, Ui aHajliu3a CYUIHOCTH
U3YYEHHBIX  TUIIOB  peakuuil), a Takke CQOPMUPOBAHHOCTb  YMEHHMU
CUCTEMATU3HPOBATh U 0000IIATH MOTYyYEHHbIE 3HAHUS.

B sk3ameHnanmoHHoil paboTe npejuiokeHa TOIbKO OJHA PAa3HOBUIIHOCThH ITHUX
3aJlaHUM: HA YCTAHOBJICHUE COOTBETCTBUS IO3WIIMI, MPEICTABICHHBIX B JBYX
MHOXXECTBaX. JTO MOXET OBbITh COOTBETCTBHE MEXIy: Ha3BaHHUEM OPTraHUYECKOIro
COEIMHEHMS U KJIACCOM, K KOTOPOMY OHO IPUHAJUICKUT; Ha3BaHUEM WU (PopMyson
COJIM M OTHOLIEHHEM 3TOM COJIM K THAPOJU3Y; Ha3BaHUEM Wi (HOPMYJON COJM U
OPOAYKTOM, KOTOPBIA 00pa3zyeTcsi Ha MHEPTHOM 3JEKTPOJAE MPHU IIIEKTpoin3e eé
BOJIHOTO pacTBopa, u T.4. [Ipumep Takoro 3aganus, npuBeaeHHOro B Bapuante KM,
UCToab30BaHHOM B Pecrybnuke TaTapcTan mpuBeeH HIKE.

[Ipumep 4. 3a1anne NOBBIIIEHHOMN CIOKHOCTH.

VYcTaHOBUTE COOTBETCTBHE MEXIy (OPMYyJIOM BeleCTBA U MPOJyKTaMu
AJIEKTPOJIN3a €r0 BOJHOIO pacTBOpa, KOTOpble 00pa3yroTCsl HA MHEPTHBIX 2JIEKTPOIAX:
K Ka)X/1011 o3unuu, 0003Ha4eHHON O0yKBOM, TOJ0EpUTE COOTBETCTBYIOILYIO O3UIIHIO,
0003HaueHHYI0 IU(PPOT.

OOPMYVIJIA BEIIECTBA I[MPOAYKTBI JIEKTPOJIN3A

A) AI(NO3)3 1) Hz2, NO2

b) Kl 2) Ha, 12

B) Cu(NO3)2 3)H2, O2

I') K2SO4 4) Cu, O2

5K, I2
3anumurte B TaOIUILY BbIOpaHHBIE HU(PHI 10]] COOTBETCTBYIOIIUMH OyKBAMH.
A|b|B|T

OrtBer:




Ji1st otieHKu c(hOpPMHUPOBAHHOCTH MHTEIUIEKTYaJIbHBIX YMEHUN 00Jiee BHICOKOTO
YPOBHSI, TAKUX KaK YCTAaHABUTh IPUUYMHHO-CJICICTBEHHBIE CBSI3U MEXKYy OTIAECIbHBIMU
AJIEMEHTAMHU 3HAHUW (HampuUMep, MEXJIYy COCTAaBOM, CTPOCHHEM M CBOWCTBaMU
BEILIECTB), (PopMynupoBaTh OTBET B ONPEACIEHHOM JIOTUKE C apryMEHTaluei
CIEIaHHBIX BBIBOJIOB U 3aKJIOUCHHUH, HCHOJIB3YIOTCS 3aJJaHUsl BBICOKOTO YpPOBHS
CJI0KHOCTH € pa3BEPHYTHIM OTBETOM.

3agaHus ¢ pa3BEPHYTHIM OTBETOM, B OTJIMYME OT 3aJaHUN JIBYX MPEIAbLIYIIUX
TUIIOB, TPEAYCMATPUBAIOT KOMILJIEKCHYIO TPOBEPKY YCBOCHHS Ha YIUIyOJIECHHOM
YpPOBHE HECKOJBKHUX (IBYyX H 0o0Jee) 3JIEeMEHTOB COAEpKaHUS U3 Pa3IUUHbIX
coziepKaTeNbHbIX 0J10KOB. OHU MOIpa3IeNsAI0OTCA Ha CIeAyIOIIUe PAa3HOBUIHOCTH:

— 3a/IaHMsl, TPOBEPSIONINE YCBOCHUE BAKHEWIIMX 3JIEMEHTOB COACpPKaHUA,
TaKuX, HAPUMEP, KaK «OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUNY;

— 3aJaHusl, TPOBEPSAIONIME YCBOCHHE 3HAHUM O B3aMMOCBSI3M BEIIECTB
Pa3JIMYHBIX KJIACCOB (Ha MpUMepax MPeBpallleHU HEOPraHMYECKUX U OPraHUYECKHUX
BEIIIECTB);

— pacu€THBIC 3a1a4H.

3agaHus ¢ pa3BEPHYTHIM OTBETOM OPUEHTHUPOBAHBI HA MPOBEPKY YMEHUM:

— O0BSACHITH 00YCJIOBJICHHOCTh CBOMCTB M MPUMEHEHHUS BEILIECTB UX COCTAaBOM
U CTPOEHUEM, XapaKTep B3aUMHOTO BJIMSHUS aTOMOB B MOJIEKYJaX OPraHUYECKUX
COEIMHEHUM, B3aUMOCBS3b HEOPTraHUYECKUX M OPraHUYECKUX BEIIECTB, CYUTHOCTh U
3aKOHOMEPHOCTh IPOTEKAHUS N3YUCHHBIX TUIIOB PEaKIIHii;

— IPOBOJUTH KOMOMHUPOBAHHBIEC PACUETHI IO XUMUYECKUM YPABHEHUSIM.

Taxkum o6pazom, B 2018 rogy npomomxuiiocs u3MeHenne crpykrypbsl KUM,
Hayatoe B 2017 roay, 6marogapsi 4emy JAOCTUTHYTO elie OoJibliiee €€ COOTBETCTBUE
CTPYKTYpE CaMOT0 HIKOJBbHOI'O Kypca XUMUHU.

B nensix 6omnee y€Tkoro pacmnpeneneHus 3aJaHui 1Mo OTAeIbHBIM TEMATHUYECKUM
OJIOKaM U coJiepKaTeIbHBIM JIMHUSM HE3HAYUTEIHHO M3MEHEH MOPSIOK CIICIOBAHUS
3a/1aHnii 6a30BOTO U MOBBIIIEHHOT'O YPOBHEN CIOKHOCTH B 4acTH | SK3aMEHaIlMOHHOM
paboTHL.

B sx3amenarnmonHoii padote 2018 roma ypenmueHo 00111ee KOTMIeCTBO 3aJaHUH
c 34 (82017 r.) no 35 3a cu€T yBeIMUYEHHUS YUCIA 3a/IaHUI YacTH 2 SK3aMEHAIMOHHOMN
pabotel ¢ 5 (B 2017 romy) no 6 3agaHuii. OTO JOCTUTHYTO MOCPEICTBOM BBEIACHUS
3alaHUN C €AMHBIM KOHTEKCTOM. B 9acTHOCTH, B JaHHOM (hopMare MpeCTaBIICHBI
3aganust Ne 30 u Ne 31, koTOopble OpUEHTUPOBAHBI HA MPOBEPKY YCBOCHUS BaKHBIX
AJIEMEHTOB Co/iepKaHus: «Peakinu OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE» U «Peakiuu
MOHHOTO OOMEHa.

M3meHeHa mikajna OLEHUBAHHUS HEKOTOPHIX 33JlaHUM B CBA3M C YTOUHEHHEM
YPOBHSI CIIOXKHOCTM O3THX 33JJaHMl 1O pe3ylibTaTaM HX BBIIOJHEHUS B
sK3aMeHarmoHHon padorte 2017 roaa:

* 3aanue No 9 MOBBIIIEHHOTO YPOBHS CIIOXKHOCTH, OPUEHTUPOBAHHOE HA MPOBEPKY
YCBOGHHUSI  3JIEMEHTAa  COJEepKaHUsI  «XapaKTepHble XMMHUYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIIECTB» U TMpeACTaBlieHHOe B ¢opmMaTe Ha YCTAHOBJIICHHE
COOTBETCTBUSI MEXKJy PEarupyroluMU BEIIECTBAMU U MPOIYKTaAMHU PEAKIIMU MEXY
STUMH BEIIECTBAMHU, OLICHUBAJIOCh MAKCUMAJILHO 2 Oasiamu;
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* 3amanre Ne 21 6a30BOro ypoBHS CIOKHOCTH, OPHEHTHPOBAHHOE Ha MPOBEPKY
YCBOCHUS dJIEMEHTa cojepxkaHusi «Peakuuu OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC» U
IIPEICTaBIICHHOE B (popMare Ha YCTAHOBJICHHE COOTBETCTBUS MEXKIY JJIEMCHTAMH
JIBYX MHOECTB, OLIEHUBaIOCh 1 OaioMm;

* 3amanre Ne 26 0a30BOro YpOBHS CIIO)KHOCTH, OPUEHTHPOBAHHOE Ha MPOBEPKY
YCBOCHUSI COJCPKATCIBHBIX JIMHUA «DKCIEPUMEHTAIBHBIC OCHOBBI XUMHUW» H
«O0mue npencTaBiIeHUsS O MPOMBIIIJIEHHBIX CHOCO0aX TMOJYYEHUS BaKHEHUIIUX
BEILIECTB» U TPEJCTABICHHOE B (popMaTe Ha YCTAHOBJICHHE COOTBETCTBUS MEXKIY
AJIeMEHTaMU JIByX MHOKECTB, OLIEHUBAJIOCh 1 OamioMm;

e 3amanre Ne 30 BBICOKOTO YpPOBHSI CIOKHOCTU C pa3BEPHYTHIM OTBETOM,
OpUEHTHPOBAaHHOE Ha TMPOBEPKY YCBOCHHUS DdJeMeHTa cojepxkanus «Peakuun
OKHUCJIUTEIPHO-BOCCTAHOBUTEIHHBICY, OIICHUBAIOCH MAaKCUMAIBHO 2 Oaiamu;

e 3amaHue No 31 BBICOKOTO YpPOBHSI CIIOXKHOCTH C Pa3BEPHYTHIM OTBETOM,
OPUEHTHUPOBAHHOE HA MPOBEPKY YCBOSHUS AJIEMEHTA cojiep:kanus «Peakiiuu mMOHHOTO
oOMeHay, OLIEHNBAJIOCh MAKCUMAJILHO 2 OaJIJIaMH.

B 1uenom npuHsATbIE H3MEHEHHMS B S3K3aMeHalMoHHOW pabore 2018 roma
OPUEHTUPOBAHBI HA TTOBBIIIICHUE 0OBEKTUBHOCTH MTPOBEPKU CHOPMUPOBAHHOCTH Psijia
BaYKHBIX 001Iey4eOHBIX YMEHHUM, B TIEPBYIO OYEpE/Ih TAKUX, KaK: MPUMCHSTh 3HAHUS B
CHUCTEME, CAMOCTOSITEILHO OIIEHUBATh MPABWJILHOCTH BBIMOJIHEHUS yUeOHOU U yueOHO-
NPAKTUYECKON 3aJauM, a TaKXKE COYEeTaTh 3HAHUS O XUMHUYECKUX OOBEKTax ¢
MOHMMAaHUEM MAaTEMaTUYECKOW 3aBUCUMOCTH MEXAY pPa3IuYHbIMU (PU3NYECKUMHU
BEJTMYMHAMM.

3. OCHOBHBIE PE3YJIbTATHBI EI'3 I10 IPEAMETY
3.1 Juarpamma pacmpenenenuss ydacTHHKOB EI'D mo yuebHOMYy mpenmeTy Mo
TecToBbIM Oasuiam B 2018 1.
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3.2 Jlunamuka pesynbtatoB EI'D o npenmery 3a nocnenuue 3 roga

Tabnuya 5
Pecny6iinka Tarapcran
2016 r. 2017 r. 2018 r.
He npeogoneny MUHUMALHOTO Gasa 165 162 174
Cpenuuii TeCTOBbIN GasI 99,28 62,11 63,30
[Monyuunu ot 81 go 100 Gasios 172 325 433
[Moayuwnu 100 6ammoB 8 22 43

3.3. Pesynprarel mo rpynmamM ydYacTHHKOB 5K3aMEHa C pa3IMYHBIM YPOBHEM

noATOTOBKMU:
A) ¢ y4eToMm Kateropuu yyactHukos EI'D
Tabnuya 6
Brimyckuuku BeimyckHuku BrinyckHuku YyacTHUKHT
TEKYLIEro roaa, TEKYLIETo roja, NPOLIBIX JIET EI'D ¢ OB3
oOyuJarormuecs 1mo oOyuJaromuecs 1mo
nporpammam COO | mporpammam CITO
Jlonst yuacTHUKOB, HAOpaBILIUX 4,50 45,28 37 0
0aJI1 HIHKE MUHUMAJIBHOTO
JloJ1s y9aCTHUKOB, TTOJTYYUBIINX
TECTOBBIN 0aJIJT OT MUHMMAJIBHOTO 35,70 39,62 37 50
bayuta 1o 60 OamwIoB
JoJist y4aCTHUKOB, MOJYYUBLINX 42,14 15,00 23 40
ot 61 1o 80 GammoB
JoJisl y4aCTHUKOB, MOJYYUBILINX 17.42 0,00 3 10
ot &1 no 100 6amoB
KonuyecTBO BBIITYCKHUKOB, 43 0 0 0
noryuuBmux 100 6amios
b) ¢ yuetom tuna OO
Tabnuua 7
JIuen, COIl ¢

COMI THUMHA3UH YUOII CHo
Jlo71st y4acTHUKOB, HAOpaBIINX OajlT HIKE 5,80 3,24 4,86 39,35
MHHUMAJIEHOTO
J10J11 y4aCTHUKOB, ITOJIyYUBIIUX TECTOBBIN
0aJu1 OT MUHUMAJIBHOrO Oayuta 1o 60 41,00 30,02 37,04 38,71
OayIoB
Jlonst yuaCTHUKOB, MONYYHMBIIUX OT 61 10 40,41 42.98 44,33 20,00
80 6amoB
Jlonst y4acTHUKOB, MOJTy4UBIIMX OT 81 10 12,59 23,65 13,77 1,94
100 GanmoB
KonnuecTBO BBIITYCKHUKOB, MOJYYUBIIIHNX 13 20 7 0
100 GanmoB




10

B) OcHoBHble pesyabTathl EI'D mo npeamery B cpaBHenun no ATE

Tabnuua 8
Hanvenosanne ATE Jlons yuacTankos, | JloiA y4acTHHKOE, Tons Tlons KonmiecTso
HaGpaBIIHX Gan MOy qHBIIIX VHACTHUKOB, | Y9ACTHWKOB, | BBINYCKHHKOB,
HIUKE TECTOBBIN Oay1 OT MOJYYMBIIMX | MOJYyYMBHIMX | moxyuuBiux 100
MHHUMATEHOTO | MummMansHoro 6amia | ot 61 7080 | or 81 10 100 Ganos
10 60 6amioB 6aioB 6aioB
ATPBI3CKHIA 12,5 50 31,25 6,25 0
A3HaKaeBCKHI 2,04 40,82 48,98 8,16 0
AxcybaeBckuii 0 30 56,67 13,33 0
AKTaHBIIICKUN 7,69 23,08 53,85 15,38 0
AJsexceeBcKuil 0 22,22 66,67 11,11 1
ANBKEEBCKUN 0 33,33 66,67 0 0
AJIBMEThEBCKUI 8,78 34,46 39,86 16,89 4
AracToBCKHI 0 33,33 58,33 8,33 0
Apckuii 2,22 28,89 60 8,89 0
ATHUHCKUHI 12,5 37,5 25 25 0
BaBnuHCKMiA 5 55 40 0 0
Banracuuckuit 0 21,05 57,89 21,05 0
ByrynemuHCKHI 2,47 28,4 54,32 14,81 0
Byunckwuii 3,85 46,15 46,15 3,85 0
BepxneycnoHnckuit 0 58,33 33,33 8,33 0
Bricokoropckuii 6,67 63,33 30 0 0
r.HaGepexubie UeaHb 9,04 27,99 41,98 20,99 6
Jposx:kaHOBCKHN 5 50 40 5 0
Enalyxckuii 6 42 46 6 0
3anHCKHi 5,26 47,37 28,95 18,42 0
3e1eHOI0IbCKUI 11,11 45,68 32,1 11,11 1
Karionnkuin 0 60 40 0 0
Kamcko-Ycrpuacknil 0 66,67 33,33 0 0
Kyxmopckuit 0 16,67 52,78 30,56 1
JlaumeBsckuii 5,26 52,63 4211 0 0
JIeHHHOTOPCKUA 12,82 35,9 41,03 10,26 0
MamaapIcKui 5,88 14,71 35,29 4412 0
MeunpeneeBckuii 13,33 36,67 43,33 6,67 0
Meu3zennacKuil 0 44 .44 44 .44 11,11 0
MycatoMOBCKui 0 57,14 35,71 7,14 0
HwmwxHexkamckuii 4,7 32,91 44,02 18,38 6
HosomemmMuHckmi 10 70 0 20 1
Hypnarckuit 6,38 48,94 36,17 8,51 0
[TecTpeunHckmii 0 28,57 57,14 14,29 1
Pr16H0-Cito00acKMiA 9,52 23,81 52,38 14,29 0
CabuHCKU 0 43,48 34,78 21,74 0
CapMaHOBCKUHT 14,81 40,74 33,33 11,11 0
Cnacckuii 11,11 55,56 22,22 11,11 0
TeTromckmit 10 65 15 10 0
TykaeBckuii 7,69 46,15 30,77 15,38 0
TronaunHCKAI 9,09 36,36 27,27 27,27 1
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Uepemiranckuit 23,53 52,94 11,76 11,76 1
YUCTOMOIBCKUI 8,89 31,11 42,22 17,78 0
IOrasuncknit 0 42,86 57,14 0 0
ABUACTPOUTENBHBIH 8,47 42,37 40,68 8,47 0
Baxurosckuii 2,42 26,67 46,06 24,85 5
Kuposckuit 7,32 48,78 31,71 12,2 1
MockoBckuii 4.69 44 53 32,81 17,97 2
HoBo-CasuHoBCKMIt 7,95 30,46 41,72 19,87 5
[TpuBomKCKUT 8,28 28,03 40,76 22,93 5
CoBeTckuii 9,52 46,94 29,25 14,29 2

3.4. Ilepeuens OO, IPOJIEMOHCTPUPOBABIINX HAMOOJIEE BEICOKHE Pe3viIbTaThl EI'D 110

xumun: Beioopka u3z 590 OO B Pecnybnuke Tarapctan, B 10% B KOTOPBIX:
0  gnomns yuyactHuKOB EI'D, mosyuuBmmx ot 81 10 100 6a/10B, IMeeT MakcumanvHole 3Havenus (0 CPAaBHCHHIO

¢ apyrumu 00);

O gons y4yacTHHKOB EI'D, He AOCTHIIIMX MHMHMMAJILHOIO 0ajuia, UMEET MUHUMAIbHbIE 3Hauenus (110

cpaBHeHHIO ¢ Apyrumu O0)

Tabnuua 9

Hazsanue OO

Jlo1s1 y4acTHHUKOB,
MOJYYHBIIUX OT 81

Jlo11s1 y4acTHHUKOB,

noxyuuBmux ot 61 no 80

Jloysl y4acTHUKOB,
HE JOCTUTTLIHX

COlIll» Hmwxuexamckoro MP PT

1o 100 6amnos OajioB MHHP%MaHLHOFO
aJljia

MBOY «COII Ne 5 100,00 0,00 0,0
r.Aznakaeso» PT
MBOY «COII Ne 9 100,00 0,00 0,0
r.A3HaKaeBoy
MBOY «Kuposckas COLI» 100,00 0,00 0,0
Axtansmmckoro MP PT
MBOY «Oxts6psckas COLL» 100,00 0,00 0,0
Bepxneycnonckoro MP PT
MBOY «COII Ne 46» 100,00 0,00 0,0
r.HaGepexxubie YenHbl
H(1)20VY «'uMHa3us UMeHU 100,00 0,00 0,0
B.B./laBeiioBa» T.HabepexHbie
YeaHbl
MBOY «Kaasipockas COILI» 100,00 0,00 0,0
3annckoro MP PT
MBOY «Kyxmopckas CII Ne3» 100,00 0,00 0,0
MBOY «COII c.Man3apac» 100,00 0,00 0,0
Kyxmopckoro MP PT
MBOY «baisarapckas COLLDy 100,00 0,00 0,0
Kykmopckoro MP PT
MBOY «COII Nel r.MamazapImn 100,00 0,00 0,0
MBOVY «COIIINe3 r.MamanapIiny 100,00 0,00 0,0
MBOY «/ltoceMeTheBCKast 100,00 0,00 0,0
COIIl» Mamazpiickoro MP PT
MBOY «BepxHeueTHUHCKAs 100,00 0,00 0,0
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MBOY «HoBo-Apsiickas
COIL» PrioHO-Cnobonckoro MP
PT

100,00

0,00

0,0

MBOY «COIlll-untepHar ajs
oJapeHHbIX nerein» CabuHCKOro
MP PT

100,00

0,00

0,0

MBOY «COIII noc. HoBsrit»
TykaeBckoro MP PT

100,00

0,00

0,0

MBOY «Kytemunckass COLI»
Uepemmanckoro MP PT

100,00

0,00

0,0

MBOY «JIuneii Ne26»
ABHMACTPOUTEIBHOIO paiioHa
r.Kazanu

100,00

0,00

0,0

MBOY «I'umnazus Ne3 ¢
TaTapCKUM SI3bIKOM 00YyUYECHUS»
Kuposckoro paiiona r.Kazanu

100,00

0,00

0,0

MBOY «JIunen Ne78
«®apsarep» IIpuBoKCKOrO
paiiona r.Kazanu

100,00

0,00

0,0

MBOY «COILL Ne127»
ITpuBoikckoro pariona r.Kazanu

100,00

0,00

0,0

MBOY «COIL Ne47»
Cosetckoro parona r.Kazanu

100,00

0,00

0,0

MBOY «Canaycckuit
MHOTONPOPUITBHBIA JTATICH)
banracunckoro MP PT

75,00

25,00

0,0

MBOY «JIunen Ne 159y
Coserckoro paiiona r.Kazanu

71,43

28,57

0,0

MBOY «Tarapckast THMHa3Hs
Ne2 mpu K(IT)@VY» MocokBckoro
paiiona r.Kazanu

66,67

33,33

0,0

JInnent umenu H.N.
Jlo6auesckoro K(IT)@Y
BaxuTtoBckoro paiiona r.Kazanu

60,00

40,00

0,0

MBOY «GBaunckasg COIL Ned)

57,14

42,86

0,0

MBOY «l'umuazus Ne7 umenu
I'epost Poccun A.B.Ko3unay»
HoBo-CaBuHoBCKOTO palioHa
r.Kazanu

55,56

44,44

0,0

MAOY «JInmeit Nel31»
BaxuTtoBckoro paiiona r.Kazanu

52,63

36,84

0,0

MBOY «COHLI Nel179 ¢ YUOIT»
HoBo-CaBuHoBCKOTO paitona
r.Kazanu

52,00

44,00

0,0

MBOY «COIII Ne 2»
r.AIbMETBLEBCKA

50,00

50,00

0,0

MBOY «Jluneii-untepHat Ne79»
r.HaGepexxubie YenHsl

50,00

50,00

0,0

MBOY «ManonuisHUHCKAs
COLII nmenn Apcnanosa 3.M.»
HpoxoxkanoBckoro MP PT

50,00

50,00

0,0
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MBOY «Mamarmmpckas COLLD» 50,00 50,00 0,0
Kyxmopckoro MP PT

MBOY «COI Ne 7» 50,00 50,00 0,0
Hwxuekamckoro MP PT

MBOY «Jluneii-uarepuaTt Ne 24 50,00 50,00 0,0
Hwxuekamckoro MP PT

MBOY «lllamnuckas COILLI 50,00 50,00 0,0
nmenn Cagpuna @.A.»

ITectpeunnckoro MP PT

MBOY «HmkHecybIKCHHCKasI 50,00 50,00 0,0
COII» Tykaesckoro MP PT

MBOY «llkona Ne 12» 50,00 50,00 0,0
BaxuTtoBckoro paiiona r.Kazanu

MBOY «llIxona Ne24» 50,00 50,00 0,0
ITpuBoskckoro pariona r.Kazanu

IT nuneit KIT)@Y 50,00 50,00 0,0
ITpuBoskckoro pariona r.Kazanu

BbIBO/I o xapakrepe usmeHenus pe3yjabtaroB EI'J nmo xumuu

Amnanu3 pe3ynpratoB EI'D no xumuu B Pecniy0nmke Tarapcran nmokaspiBaeT, 4To
n3MeHenue @opmara 3agaHuii KM He npuBenO K CHUXKEHUIO PE3YJIbTATOB
y4acTHUKOB 3k3aMmeHa. Cpeanuii 6amn B 2018 rogy HECKOIBKO YBETUYMWICS IO
CpPaBHEHMIO ¢ MpenbIaAymumM rojgom u coctabmwi 63,30 (B 2017r. — 62,11, B 2016r1. —
59,28). Yucno yyactaukoB EI'D, He nmpeo101eBIINX MUHUMAIILHOTO 0ajlia, HEMHOTO
HOBBICHIIOCH M cocTaBmiio B 2018 roay 174 yenoseka (B 2017r. — 162, B 2016r. — 165).
3HAUUTENHHO YBEJIMUYUIIOCH KOJIMYECTBO YYACTHUKOB SK3aMEHa, MOJTy4YUBIIUX Oosee
80 6amnoB. B 2018 roay takoBbix okazanock 433 venoseka (B 2017r. — 325, 8 2016r.—
172). Taxxe 3ameTHO, 10 43 4elIOBEK, BHIPOCIO 4Kciio monyduBiux 100 6anioB B
2018 roay (B 2017r. — 22, B 2016r1. — 8).

B menom MoxHO oTMeTHTh, uTO B mepuoxa 2016r. — 2018r. Habmromaercs
IIOCJIEA0BATENBHOE YIy4IllIeHUe pe3ysibTatoB EI'D no xumuun. Bmecte ¢ Tem, Bo3pocia
muddepeHuupyonias cnocoOHOCTh IK3aMEHa, YTO MPOSBUIOCH KaK B 3HAYUTEIHLHOM
YBEIMYEHUH 4YHcia ydacTHUKOB EI'D, momyyuBmIMX BbICOKME Oaibl, TaK U B
HEKOTOPOM POCTE YKCJIa HE MPEOJIOJIEBIINX MUHUMAJILHOTO OaJia.
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4. AHAJIN3 PE3YJIbTATOB BBINTOJIHEHUSA OTJAE/JAbHBIX 3AIAHUNA HJIH
TPYIII 3AIAHUH

AHaJIN3 TPOBOJIUTCS B COOTBETCTBUU C METOAMYECKUMH TPAULIMAMU TIpeaMETa
¥ 0COOEHHOCTSIMU 2K3aMEHAIITMOHHON MOJIENIU IO XUMUH.

AHanu3 pe3ysbTaToB, Mpe/CcTaBleHHbI B Tabmuie Nell, cnenan mo BapuaHrty
301, kortopseiii BbIONHSIM 282 yuyactHuka EI'D mo xumuu. He mnpeononenu
MUHUMAJIBHBIN TTOpOT — 2 yyacTHUKa, oT 61 g0 80 G6amnoB Habpanu 112 y4acTHUKOB,
ot 81 mo 100 6amioB 59 y4acTHUKOB.

Tabnuya 11
O6o3nau. | IposepsiemMble VYpoBeHb ITpouenT BemonHenus o Pecriybnuke TatapcTan
3alaHus B DJIEMEHTBI COACPIKAHUA CJIO)KHOCTH 3aJaHUA Cpe[IHI/Iﬁ B IpyILIe He B IpyLlIe 61 - B IpyIIIe 3] -
paGore / ymenus O 80 1.6. 100 T.6.
MUHUMAJIbHBII Oan
Bl Omnucanue Ba3oBbIit 54.96 12.50 59.82 89.83
B2 MPOBEPACMBIX BaszoBslit 43.97 12.50 46.43 79.66
B3 SJICMCHTOB Ba3zoBblit 81.21 68.75 90.18 98.31
B4 cosepRam 1 Basosuii 7589 | 31.25 8571 | 93.22
yMEHHUH
B5 HE/ICTABIEHBI B BazoBkiit 89.72 50.00 95.54 100.00
B6 Tabmume 11a Ba3zoBblit 70.92 12.50 80.36 96.61
B7 Ba3oBbIit 98.94 93.75 100.00 100.00
B8 ITOBBIIEHHBIH 73.76 0.00 91.96 100.00
B9 IToBBIIIEHHBII 67.73 6.25 80.36 98.31
B10 Ba3oBbIit 92.91 56.25 100.00 100.00
B11l Ba3zoBslit 81.56 25.00 92.86 96.61
B12 Ba3zoBblit 57.09 0.00 73.21 93.22
B13 Ba3oBbIit 67.02 6.25 84.82 100.00
B14 Ba3zoBslit 72.34 0.00 86.61 100.00
B15 Ba3zoBblit 29.08 0.00 42.86 49.15
B16 ITOBBIIIEHHBIH 80.50 18.75 95.54 100.00
B17 ITOBBIIEHHBIH 61.70 0.00 82.14 100.00
B18 Ba3zoBblit 81.56 43.75 90.18 100.00
B19 Ba3oBbIit 58.51 18.75 65.18 84.75
B20 BazoBkiit 77.30 31.25 81.25 98.31
B21 Ba3zoBblit 85.46 18.75 98.21 100.00
B22 ITOBBIIIEHHBIH 93.97 50.00 99.11 100.00
B23 ITOBBIIEHHBIH 80.85 0.00 91.96 100.00
B24 IToBBIIIEHHBII 76.60 25.00 91.96 98.31
B25 ITOBBIIIEHHBIH 86.52 37.50 93.75 100.00
B26 BazoBkiit 78.72 37.50 88.39 100.00
B27 Ba3zoBblit 85.46 12.50 95.54 100.00
B28 Ba3oBbIit 75.53 0.00 90.18 98.31
B29 BazoBkiit 66.31 0.00 82.14 96.61
C1 Beicokuii 70.57 6.25 85.71 96.61
C2 Bricokwuit 90.78 43.75 97.32 96.61
C3 Bricokwuit 69.15 0.00 91.07 100.00
C4 Beicokuii 72.34 6.25 94.64 100.00




15

60.99 0.00 78.57 100.00

Bricokmit

C5

C6 64.18 0.00 75.89 100.00

Bricoknit

Ananu3 pesyaptatoB EI'D no xumuu B 2018 roay B 11€JIOM COMOCTAaBUM C pe3yjbTaTaMHU IO
Bapuanty 301.
Tabnuya 1la

[IpoueHT BEIMOTHEHNUS IO PETHOHY

YpoBeHb

0O603Hau.
3a1aHus B
pabote

ITpoBepsieMbIe IIEMEHTHI COJEPKaHU /
yMEeHHUS

CIIOKHOCTH
3a1aHHs

CpeIHUt

B I'PYIIIIE HE
MIPEOI0JIEBIINX
MHUHHUMAaJIbHBIA

Gasut

B TpyImIe
61-80 T.0.

B TpyIIe
81-100 T.0.

CTpoeHue dIIeKTPOHHBIX 000JI0YEK
aTOMOB JJIEMEHTOB MEPBBIX YETHIPEX
MIEPHUOJIOB: S-, P- U d-3IIEMCHTHI.
DJeKTpOHHAs KOHPUTYpaIHs aToMa.
OcHOBHOE U BO30YKI€HHOE
cocrosHUEe aToMoB/ [IpuMeHATH
OCHOBHBIE ITOJIOKEHHUS XUMUIECKAX
TEOpHii (CTpOSHUS aToMa,
XHUMHYECKOM CBS3H,
NIEKTPOIUTHYEC-KON AUCCOLMAIINH,
KHCJIOT U OCHOBaHUH, CTPOCHUS
OpraHuYeCcKUX COeAUHEHUH,
XUMHUYECKONW KMHETUKH) JIJIS
aHallN3a CTPOEHUS U CBOUCTB
BeIIeCTB. XapaKkTepu30oBaTh s, p U d-
9JIEMEHTHI 110 UX MOJIOKEHHIO B
nepuoaudeckoil cucreme J{.1.
Menneneesa

bazosriit

55.97

30.37

57.98

83.68

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB JIEMEHTOB U UX
COEIMHEHUH 10 NepUoaam U
rpymmam. O01mas XxapakTepuCcTHKa
MetaiuioB IA—IIIA rpymnm B cBsi3H ¢
HUX IIOJIOKCHUECM B HCpI/IO}II/I‘IeCKOﬁ
CUCTEMEC XUMHUYCCKUX I3JICMCHTOB
JI.N. MenneneeBa u 0COOCHHOCTSIMH
CTPOCHHUS UX aTOMOB.
XapaKTepuCTUKA TEPEXOTHBIX
AJIEMEHTOB (MEIH, IIMHKA, XPOMa,
JkKele3a) Mo UX MOJIOKCHHIO B
TIEPUOINYECKON CUCTEME
XHMUYeCKuX dnemMenToB ..
MenneneeBa 1 0COOEHHOCTSIM
CTpoeHHUs ux aToMoB. O0mas
XapaKTepucTuka HemeTauioB [VA—
VIIA rpymm B cBSI3H € X
MOJIOKEHUEM B TIEPHOUIECKON
CHUCTEME XUMHUYECKHUX JJIEMEHTOB
JI.. MenpeneeBa 1 0COOCHHOCTSIMH
cTpocHus ux atoMoB/ [loHnMaTh
cMmbich [lepuoanyueckoro 3akoHa
J.N. MenpaeneeBa u UCIoJIb30BaTh
€ro I KAYEeCTBEHHOTO aHAIN3a ’
000CHOBaHMSI OCHOBHBIX
3aKOHOMEPHOCTEH CTPOCHUS
aTOMOB, CBOMCTB XUMHYECKHX
3JIEMEHTOB U UX COCIMHEHUM.
OOBSACHITH 3aBUCUMOCThH CBOHCTB

bazosriit

73.11

30.37

78.51

92.54
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0O6o03Hau.
3a/1aHus B
pabote

HpOBepﬂeMme 3JIEMEHTBI COACPIKaAaHUA /

YpoBeHb
CJIOYKHOCTH

YMEHUA 3aJlaHus

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

cpennuit

B IpYIIIEe HE
MIPEOOICBIINX
MHHHMAaJTbHBIA
Oast

B IpyImme
61-80 T.6.

B IpyIIne
81-100 T.6.

XAMHYECKHUX JJIEMEHTOB U UX
COEIMHEHUH OT MOJIOKEHHUS
aneMmeHTa B [lepuoanueckoit
cucteme /.M. Menneneena;
XapakTepu3oBars s-, p- u d-

DJICMCHTEI 110 UX ITOJIOKCHHUIO B

Ilepuoguueckoii cucreme [1.1.

Mengeneena;

DNEKTPOOTPUIIATENILHOCTD.
CreneHb OKHCICHHS! U BaJICHTHOCTh
XUMHYCCKUX 3IeMeHTOB/ [loHMMaTh
CMBICIT BaKHEHILINX MOHSATUH
(BBLICTATH WX XapaKTepHBIC
TIPU3HAKH): BEIIECTBO, XUMHYUCCKUI
3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTENbHBIC aTOMHBIE U
MOJICKYJISIPHBIE MacChl, MOH,
H30TOITBI, XUMHYECKAs CBA3b,
AIIEKTPOOTPULATEILHOCTbD,
BaJIEHTHOCTb, CTENICHb OKUCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIHA
00beM, BEIIECTBa MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS,
PaCTBOPEI, AIEKTPOJIATHI U
HEDJICKTPOJIUTBI, SICKTPOITUTHYCC-
Kasi JUCCOLUAINS, THIPOJIN3,
OKHCITUTENh X BOCCTAHOBUTEITE,
OKHCIICHHE M BOCCTaHOBIICHHE,
3JEKTPOIIH3, CKOPOCTH XUMHUIECKOM
peakuy, XMMUYEeCKOe paBHOBECHE,
TeroBoi 3 dexT peakiuu,

(hyHKIMOHAIbHAS TPYIIIA, U30MEPUSI
U TOMOJIOTHUSl, CTPYKTypHas U
MIPOCTPAHCTBEH-HAsl U30MEpHs,
OCHOBHBIE TUIIBI PeaKLUil B
HEOPTraHUYECKOW U OpraHUuYecKon

KIIacCH(UIIPO-BaTh BaJICHTHOCTB,
CTETICHb OKUCIICHNS XUMUIECKUX
3JIEMEHTOB, 3apsiIbl HOHOB

YIJIEPOJHBIN CKEJNET,

xumud. OnpenensiTs/

bazoBrrit

83.85

53.33

90.45

97.90

KoBaseHTHAs XUMUYECKas CBSI3b,
€€ pa3HOBHIHOCTH U MEXaHU3MBI
oOpazoBanusi. XapaKTEepPUCTUKU
KOBQJICHTHOH CBs3H (TIOJIIPHOCTH U
SHeprus cBsi3u). loHHas CBsI3b.
Merannuueckas cBsizb. BonopoaHas
CBsI3b. BeriecTBa MOJICKYIIIPHOTO U
HEMOJICKYJISIPHOTO CTpoeHus. Twur
KPUCTAJUTMICCKOM PEIICTKH.
3aBHCHUMOCTE CBOMCTB BEIIECTB OT

OmnpenensiTe BUL XUMHIECKUX
CBs3€l B COEIMHEHMSX U TUI
KPUCTAJIIMYECKON PELIETKY.

OOBACHATH MPUPOTY XUMHUECKOH

CBs3M (MOHHOMW, KOBJIGHTHOM,

UX COCTaBa U CTPOCHUS/

bazoBerii

63.88

25.93

72.02

94.87




O06o03Hay.

17

3alaHus B

pabote M

HpOBepﬂeMme 3JIEMEHTBI COACPIKaAaHUA /

METaJUTMIECKOI, BOJIOPOIHON);

YpoBeHb
CJIOYKHOCTH
3aJaHus

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

cpennuit

B IpYIIIEe HE

MIPEOOICBIINX

MHHHMAaJTbHBIA
Oast

B IpyImme
61-80 T.6.

3aBHCHMOCTH CBOMCTB

HEOPTaHMYECKUX U OPTaHHMYECKIX

BEMIECTB OT MX COCTAaBa M CTPOCHHS
Krnaccudukarums HeopraHHIecKux

B IpyIIne
81-100 T.6.

BewecTB. Homenknarypa
HEOPraHM4CCKUX BEIICCTB

Knaccudunuposatsb
BEILECTBA I10 BCEM M3BECTHBIM

OHpCﬂeJ’IHTL MMPUHAJIICIKHOCTD
BCLICCTB K pa3jIMdHbIM KJIaCCaM

COEIMHEHNH
XapakTepHbIE XUMUYECKUE

(TpuBHaIBHAS U MEXKAyHApPOIHAS)/
HEOPraHUYECKHE ¥ OPTaHUMYECKUE

KJ'IaCCI/I(i)I/IKaIII/IOHHI)IM IMMpU3HAKaM.

HEOPraHNYE€CKUX U OPTaHNICCKUX

bazoBriit

92.80

48.89 98.28 | 99.53

CBOICTBA NMPOCTHIX BELIECTB —
METAaJUIOB: MIEIIOYHBIX,
MIETIOYHO3EMENTEHBIX,, ATFOMUAHUS;
MEePEXOHBIX METAILIOB (ME/IH,
[IMHKA, XpOMa, Kele3a).
XapakTepHbIE XUMUYECKUE
CBOMCTBA MPOCTHIX BELLIECTB —
HEMETAJIOB: BOJIOPOA, TaJIOTE€HOB,
KHCIIOpOJa, cepsl, a3oTa, hocdopa,
yriepoaa, KpeMHuUsl. XapaKTepHbIe
XIMHYECKHE CBOWCTBA OKCH/IOB:
OCHOBHBIX, aM(POTEPHBIX,
KHUCTIOTHBIX/ XapaKTepu30BaTh
0o0IIMe XUMHYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — METANIOB U
HEMETAJIJIOB. XapaKTepU30BaTh
o01Me XUMUYeCKUue CBONCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COEIMHCHUM, CBOMCTBA OTACIbHBIX
MIpeICTaBUTENEH ITUX KIIACCOB

XapaKTepHLIe XHUMHUYCCKUC

bazoBrrit

74.58

22.22 85.96 | 98.83

CBOMCTBAa OCHOBaHHUH 1
aM(OTEPHBIX TUIPOKCHIIOB.
XapakTepHble XMMUUYECKHE
CBOICTBA KUCIJIOT. XapaKTEpHbIE
XUMHYCCKHE CBOMCTBA COJICH:
CPeIHHX, KHCIBIX, OCHOBHBIX;
KOMIUTEKCHBIX (Ha IpuMepe
COEeTMHEHUH aIFOMUHHMS U ITUHKA).
DNEKTPOTUTHYECKAST TUCCOLIAAITUS
BHCKTpOHI/ITOB B BOIHBIX paCTBOan.
CuiIbHBIC U cITa0bIC JJICKTPOJIUTHL.
Peaxniun nonnoro obmena /
XapakTepru3oBaTh 001IHe
XHUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAHUIECKUX
COCIUHEHNM, CBOMCTBA OTACIBLHBIX
MIPECTaBUTEINICH STUX KIacCOB.
TloHnMaThs CMBICT BaXKHEHTITHX
TIOHATHH (BBIIETSTH X

bazoBriit

93.79

62.96

98.57 | 99.77
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0O6o03Hau.
3a/1aHus B
pabote

[IpoBepsieMble 3IEMEHTHI COiepIKaHMs /
YMEHUs

YpoBeHb
CJIOYKHOCTH
3aJaHus

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

cpennuit

B IpYIIIEe HE
MIPEOOICBIINX
MHHHMAaJTbHBIA

Oast

XapaKTepHBIC TPU3HAKH): BELICCTBO,
XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKyJIa, OTHOCHTEIIEHEIC
aTOMHBIC M MOJICKYJISIPHBIE MacCHI,
HOH, M30TOIIbI, XUMUYECKas CBS3b,
3NIEKTPOOTPHULIATEIEHOCTE,
BaJICHTHOCTbB, CTCIICHb OKHCJICHHUS,
MOJIb, MOJIIPHASI Macca, MOJIIPHBIH
00beM, BEIEeCTBa MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS,
PaCTBOPEI, AIEKTPOJIATHI U
HEDJICKTPOJIUTEI,
ANEKTPOIUTHIECKAS TUCCOLINAIIHS,
TUIPOJH3, OKUCIUTENb U
BOCCTAHOBHTEIb, OKACICHUE U
BOCCTaHOBJICHHE, SJIEKTPOJIH3,
CKOPOCTb XMMHUYECKOM peakLiuu,
XUMHYECKOE PaBHOBECHE, TETNIOBOM
3¢ GeKT peakiyu, Yriepo HbIH
cKelner, QyHKIMOHAIbHAS TPYIIIa,
HU30MEpUS U TOMOJIOTHS,
CTPYKTYpHAsl ¥ IPOCTPAHCTBEHHAS
HM30MEpHsi, OCHOBHBIC TUITBI PEaKIIUI
B HCOPraHWMYCCKOW M OPTraHUIEeCKOM
XUMHHU. BBIBIATE B3anMOCBS3H
nOHATHH. [IpUMEHATH OCHOBHBIE
TTOJIOKEHHUS XUMUIECKAX TEOPHHA
(cTpoenust aTomMa, XUMHUYECKOH
CBSI3U, DJIEKTPOJIUTUYECKON
JUCCOIMALINH, KUCIOT U OCHOBAHUH,
CTPOCHUA OPraHUYCCKUX
COCAMHEHUN, XUMUYECKON
KHHETHUKW) JJIs aHAJIH3a CTPOCHHS U
CBOMCTB BemecTB. OOBSCHATD
CYIIHOCTh U3YYCHHBIX BHJIOB
XUMHUYECKUX PEAKIMI:
SJEKTPOIUTHIECCKOHN TUCCOIHAIINH,
HOHHOTO 00OMEHA, OKHCIHTENBEHO-
BOCCTaHOBHTENBHBIX (M COCTABIIATH
UX YPaBHEHHUS)

XapakTepHbIE XUMUYECKUE
CBOMCTBA HEOPTAHUYECCKHUX BEIICCTB:
— MPOCTHIX BEIIECTB METAJIIIOB:
MIEJ0OYHBIX, IEITOYHO3EMEIbHBIX,
AJIIOMHHUA; TIEPEXOJHBIX METAJJIOB
(Memu, MUHKA, XpOMa, JKelre3a)

— IPOCTHIX BEIIECTB HEMETAJLIOB:
BOJIOPOJIa, TAJIOTEHOB, KUCIIOPO/Ia,
cepsl, a3ota, pocdopa, yriepoaa,
KpEeMHHUSA
— OKCHJIOB: OCHOBHBIX,
aM(pOTEPHBIX, KUCIOTHBIX —
OCHOBaHHH 1 aM(OTEPHBIX
THIPOKCHIOB
— KHCJIOT
— COJIEH: CPETHUX, KUCTIBIX,
OCHOBHBIX; KOMIUICKCHBIX (Ha

[ToBrIIEH
HBIHA

75.30

7.41

B IpyImme B IpyIIne
61-80 T.6. 81-100 T.6.
9456 | 99.77
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0O6o03Hau.
3a/1aHus B
pabote

[IpoBepsieMble 3IEMEHTHI COiepIKaHMs /
YMEHUs

YpoBeHb
CJIOYKHOCTH
3aJaHus

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

cpennuit

B IpYIIIEe HE

MIPEOOICBIINX

MHHHMAaJTbHBIA
Oast

B IpyImme
61-80 T.6.

B IpyIIne
81-100 T.6.

MIpUMepe COCAVHEHUH altOMUHUS U
nuHKa)/ XapaKkTepru3oBaTh o0mme
XMMHYECKHE CBOMCTBA OCHOBHBIX

KJIaCCOB HEOPTaHMUYECKUX

COCIUHEHNM, CBOMCTBA OTACIBLHBIX

IIPEACTABUTENEH ITUX KJIACCOB

XapakTepHbIE XUMUYECKUE
CBOMCTBA HEOPTAaHUYECKUX BEIIECTB:
— IPOCTHIX BEIIECTB METAIIJIOB:
MIEIOYHBIX, MIETOYHO3EMENbHBIX,
ATIOMUHUS; IEPEXOTHBIX METAJUIOB
(Memu, MUHKA, XpOMa, JKelre3a)
— IPOCTHIX BEIIECCTB HEMETAJLIOB:
BOJIOPO/JIa, FAJIOT'€HOB, KUCIOPO/a,
cepsl, a3ota, pocdopa, yriepoaa,
KpEMHHS — OKCHJIOB: OCHOBHBIX,
aM(pOTEPHBIX, KICIOTHBIX —
OCHOBaHHHU M aM(OTEPHBIX
TUAPOKCUIOB — KUCIIOT — COJIEH:
CpEIHUX, KUCIIbIX, OCHOBHBIX;
KOMIUJIEKCHBIX (Ha IpUMepe
COCJIMHEHUH aTFOMUHUS U ITUHKA)/
XapakTepu3oBaTh 001IHe
XUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUMYECCKHUX
COEIMHCHUM, CBOMCTBA OTACIbHBIX
MIPECTaBUTEINICH STUX KIacCOB.
3aBUCUMOCTb CBOMCTB
HEOPTaHMYECKUX U OPTaHHMYECKIX
BEIIIECTB OT UX COCTaBa U CTPOEHUSI.
CYITHOCTH U3YUYCHHBIX BUAOB
XUMHUYECKUX PeaKlMii:
ANEKTPONUTUYECKOM JTUCCOIIUAITUH,
HOHHOTO OOMEHa,
OKHUCITUTEIHHO-
BOCCTaHOBHTEIIEHBIX (M COCTABIIATH
ux
ypaBHEHWSI)

[ToBrIlIEH
HBIN

65.23

8.89

81.76

98.37

10

B3aumocBs3b HEOpraHUYECKUX
BemiecTs/ XapaKkTepru3oBaTh o0IIHe
XAMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAHUIECKUX
COCIUHEHNM, CBOMCTBA OTACIBLHBIX
HIPEICTABUTENEH ITUX KIIACCOB.
OOBACHATEH 3aBHCUMOCTE CBOMCTB
HeOpFaHI/I‘IeCKI/IX nu OpFaHI/I‘IeCKI/IX
BEILECTB OT UX COCTaBa U CTPOCHUS

bazosriit

90.53

54.07

97.71

100.00

11

Knaccudukanms opraHn4eckux
BemiecTB. HomenknaTtypa
OpPTraHMYECKUX BELIECTB
(TpUBHANIBHAS ¥ MEKTyHApOIHAas)/
OnpenensaTs NPUHAUICKHOCTD
BEIECTB K Pa3iIMYHBIM KIIaccaM
HEOPTaHUYECKUX U OPraHMYECKIX
COEIMHEHNH

bazoBrrit

73.31

15.56

88.35

98.14

12

Teopust CTpoeHHsI OpraHuYeCKUX
COEIMHEHUI: TOMOJIOTHS 1

bazoBrrit

67.74

9.63

82.14

96.74
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0O6o03Hau.
3a/1aHus B
pabote

[IpoBepsieMble 3IEMEHTHI COiepIKaHMs /
YMEHUs

YpoBeHb
CJIOYKHOCTH
3aJaHus

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

cpennuit

B IpyIIne
81-100 T.6.

n3omMepus (CTpyKTypHas U
MIPOCTpaHCTBEeHHAs ). B3anmuoe
BIIMSIHAE aTOMOB B MOJIEKYJNaX.

Tunel cBA3€i B MOJIEKYJIax

OpPraHUYECKUX BEIIECTB.
I'mOpuau3anus aTOMHBIX OpOHUTalIeH
yraepozna. Pagukan.

OyHKIMOHATBHAS TPyITHa/

ITpuMeHATE OCHOBHBIE MOJIOKEHUS
XMMHYECKHUX TEOpHH (CTPOCHHUS
aToMa, XMMHUYECKOH CBSI3H,
3JEKTPOIUTUYECKON TUCCOLUALINY,
KHCIIOT ¥ OCHOBaHHM, CTPOEHHS
OpraHUYECKUX COCTUHEHUH,
XMMHYECKON KHHETHUKH) JJISt
aHaJIM3a CTPOCHHUS U CBOMCTB

BemecTB. OnpenensiTs BUI

XHMHYECKUX CBS3€il B COCANHCHUAX
U TUI KPUCTAJUINYECKOM PELIETKH,
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TOMOJIOTH X HU30MEPbI

13

XapakTepHbIE XUMUYECKUE
CBOMCTBA YIJI€BOJIOPOIOB: AJIKAHOB,
LUKJIOAJKAHOB, AJIKEHOB, MEHOB,
IKWHOB, apPOMaTHYECKUX
yriaeBogopoaos (OeH3ona u
Toiryona). OCHOBHBIE CIIOCOOBI
MIOTy4EHHS YTIIEBOIOPOIOB (B
nmabopatoprn)/ XapakTepru3oBaTh
CTpOEHHE U XUMHUYECKHE CBOMCTBA
N3YYCHHBIX OPraHUYCCKUX
coenuHenuit. OOBACHITH 001IHe
CrocoOBI ¥ IPUHIUIIBI TOTYIEHUS
HaunboJiee BaXKHBIX BEIIECTB.
[TnmanupoBaTh SKCIIEPUMEHT 110
TMTOJIYYEHHIO ¥ PACIIO3HABAHUIO
BO)KHEHWIINX HEOPTaHUYECKHUX U
OpraHU4eCKUX COEIMHEHUH, C
Y4ETOM NPHOOPETEHHBIX 3HAHUH O
mpaBmiax 0e30macHOM paboTHI ¢
BEIIIECTBaMH B JIADOPaTOpUH U B
OBITY

ba3osriit

73.07

99.53

14

XapakTepHbIE XUMUYECKUE
CBOMCTBA NPEAEIbHBIX
OAHOATOMHBIX U MHOT'OAQTOMHBIX
CIUPTOB, (heHoNa. XapaKkTepHble
XMMHYECKHE CBOMCTBA aJIbIETHIOB,
MpeAeIbHBIX KapOOHOBBIX KHCIIOT,
CJIOXHBIX 3(hUpoB/
XapakTepu3oBaTh CTPOEHHUE U
XMMHYECKHE CBOMCTBA N3yUEHHBIX
OpraHUYECKUX COCTUHEHUM.
OOBsCHATH 00MIHEe CIIOCOOBI 1
MPUHIONIBI TOTYYEHHUs Hanboee
BA>XHBIX BCIICCTB. HHaHI/IpOBaTB
OKCIICPUMEHT I10 MOJYYECHUIO U
pacro3HaBaHUIO BaXKHEHIINX

bazoBrrit

75.02

B IpyIIE HE B Tpymie
HpeOZ[OIIeBH.IPIi( 61-80 T.0.
MI/IHI/IgﬂaiJ;IIBHBIH
14.81 91.12
17.04 91.79

98.14




21

0O6o03Hau.
3a/1aHus B
pabote

[IpoBepsieMble 3IEMEHTHI COiepIKaHMs /
YMEHUs

YpoBeHb

3aJlaHus

CJIO)KHOCTH

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

cpennuit

B IpYIIIEe HE

MIPEOOICBIINX

MHHHMAaJTbHBIA
Oast

B IpyImme
61-80 T.6.

B IpyIIne
81-100 T.6.

HEOPTaHUUYECKUX U OPraHUYECKHX
COEJIMHEHUH, C yUETOM

Oe3omacHoit paboTHI ¢ BeIeCTBAMA
B J1a0OpaTOpHH U B OBITY

TIPHOOPETEHHBIX 3HAHUH O TIPaBHUIIaxX

15

XapakTepHbIE XUMUYECKUE
CBOICTBA a30TCOAEPKALIUX
OpFaHI/I‘IeCKI/IX COC}IHHeHHfIZ AaMHHOB
U aMHUHOKHUCJIOT. BI/IOJ’IOFI/I‘ICCKI/I
BaKHBIE BEIIECTBA: )KUPBI, OCIKH,
YTIEBOIBI (MOHOCAXapUJIHI,
JUcaxapubl, MOJUcaxapuibl)/
XapakTepu3oBaTh CTPOCHUE U
XUMUYECKHE CBOMCTBA U3YUEHHBIX
OpPraHUYECKUX COCTUHEHMM.

bazoBriit

40.77

2.96

50.72

70.86

16

XapakTepHble XUMHUECKHUE
CBOWCTBA YTIIEBOJOPOIOB: AJIKAHOB,
[UKJIOANKAHOB, aTKCHOB, TUCHOB,
ANKWHOB, apOMaTHYECKIX
yraeBonopoaos (OeH3omna u
TOMOJIOTOB O€H30J1a, CTHPOJIa).
Baxwueiinme crioco0b! OTyIeHUS
yrieBonopoaoB. VoHHBIH (TIpaBmio
B.B. MapkoBHHKOBa) U
PaMKaIbHBIN MEXaHU3MBI PEaKIUi
B OPraHUYECKOM XUMUU
/XapakTepu30BaTh CTPOCHUE U
XUMHYECKIE CBOWCTBA H3YIEHHBIX
OpPraHUYECKUX COCTUHEHMM.

HBIN

[ToBrIlIEH

67.90

12.59

85.58

99.30

17

XapakTepHbIE XUMUYECKUE
CBOICTBA NpEAETbHBIX
OJTHOATOMHBIX U MHOTOATOMHBIX
CHHpPTOB, (PEHOIA, ANTBACTUAOB,
KapOOHOBBIX KHCIIOT,
CJIOKHBIX 3(upoB. BaxkHelime
Croco0BI OyYEeHUS
KHCIIOPOACOIePrKaIUX
OPraHUYECKUX COCAUHEHHUH /
XapakTepu3oBaTh CTPOCHUE U
XMMHYECKHE CBOHCTBA N3YUEHHBIX
OpPraHUYECKUX COETUHEHUHN.

[ToBrIlIEH
HBIN

72.59

15.56

92.07

99.77

18

B3anMocCBs3b YTIICBOIOPOIOB,
KHCIOPOAOCOACPKAIINX H
a30TCOMIEPIKAIINX OPTAHNIECKUX
coeqmHeHui / XapaKkTepu30BaTh
CTPOCHNE U XUMUYECKHE CBOHCTBA

I/I3y‘ICHHLIX OpFaHI/I‘IeCKI/IX
coequnenuii. OOBACHATE
3aBUCUMOCTH CBOMCTB
OpFaHI/I‘ICCKI/IX BCLICCTB OT UX
COCTaBa M CTPOCHUS

bazosriit

88.50

48.89

96.66

99.77

19

Krnaccudukaiiuss XaMHUECKUX
peakuui B HEOPraHUYECKOM U
OpraHWYeCKOl Xumun/
KnaccugmurimpoBats XuMU4ecKue
peakUuu B HEOPTaHUYECKOM U

bazoBriit

OPTaHUYIECKOW XUMHH (IO BCEM

59.94

14.81

71.44

91.61
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O06o03Hay.
3a/1aHus B
pabote

[IpoBepsieMble 3IEMEHTHI COiepIKaHMs /
YMEHUs

YpoBeHb
CJIOYKHOCTH
3aJaHus

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

cpennuit

B IpYIIIEe HE
MIPEOOICBIINX
MHHHMAaJTbHBIA

Oast

B IpyImme
61-80 T.6.

B IpyIIne
81-100 T.6.

M3BECTHBIM KIIaCCU(HUKAMOHHBIM
TIpU3HAKAM)

20

CKOpOCTh peaxiuu, ee
3aBUCHUMOCTb OT Pa3IMYHBIX
(axropoB/ OOBACHATH BIUSHUE
Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTH
XMMHYECKOH peaKkluy U Ha
CMEIICHNE XUMHIECKOTO
paBHOBECHS

bazoBriit

85.44

42.96

91.21

99.07

21

Peakmun oxucauTensHO-
BOCCTAaHOBHTENBHEBIE. / OTIpeaensITh
BAJIEHTHOCTD, CTENIEHh OKUCIIEHUS
XIMHYECKHUX 3JIEMEHTOB, 3aPS/IbI
HOHOB, OKHUCJINTCIIb U
BOCCTaHOBUTEIIb

bazoBriit

88.62

35.56

96.94

99.07

22

DNEeKTPOIN3 PACIIIIABOB U
pacTBOPOB (coJiel, meouei,
kucioT)/ Vicnonb30BaTh BaYKHEHIIIHE
XUMHYCCKHUE TTOHATHUS IS
0OBSICHEHUS OTACTBHBIX (JaKTOB U
siiieHud. OnpenensTb OKUCIUTENb
¥ BOCCTAaHOBHUTEIh

[ToBrIlIEH
HBIN

88.11

42.96

95.42

98.83

23

I'upponus coneit. Cpena BOIHBIX
PACTBOPOB: KUCIIAs, HEUTpaJIbHA,
mienouHast/ OnpenensiTs XapakTep
Cpesl BOJHBIX PACTBOPOB BEIIECTB

[ToBrIIEH
HBIH

81.78

17.78

96.08

99.77

24

ObparumMbie 1 HeoOpaTUMBIE
XHMHYECKHE Peakii. XUMHYIECKOe
paBHOBecue. CMmernieHme
XHMHYECKOTO PABHOBECHS ITOJT
JEeHCTBUEM pa3inyHbIX (HaKTOPOB/
O6T)$[CH${TI) BJIMSAHUC PA3TINYHBIX
(haKTOpOB Ha CKOPOCTh XUMHYECKOM
peakLuK U Ha CMEeleHne
XMMHYECKOT'O PABHOBECHSI

[ToBbIIIEH
HBIN

80.87

20.74

94.27

99.77

25

KagecTBenHsle peakiun Ha
HEOPraHNYEeCcKHe BEIEeCTBa U HOHBI.
Wnentndukanns opraHnuecKux
coenuHenuit/ [lnannposars
9KCIEPUMEHT I10 MOIYYECHHIO U
pacno3HaBaHUIO BaXKHEUILINX
HEOPTaHUYECKUX U OPTaHUYECKUX
COEIMHEHUH, C yUETOM
nproOpEeTEeHHBIX 3HAHUH O MpaBHUIIax
6e30macHol paboTHI ¢ BEIIECTBAMH
B 71a00paTopuu U B OBITY

[ToBrIIEH
HBIHA

73.19

1111

88.16

99.53

26

ITpaBuia paboTel B 1abopaTopuu.
JlabopaTopHas ocyaa u
obopynoBanue. [IpaBuna

6e3omacHoOCTH 1pH paboTe C
€IKMH, TOPIOYHMHA ¥ TOKCHIHBIMU
BEIIIECTBAMH, CPEJCTBAMHU OBITOBOU

xumud. Hayausie MmeToabt

HCCIICTIOBAaHUS XUMUIECKAX
BELLECTB U NpeBpalieHuil. Metoasl

pazaeneHus cMeceil 1 OUMCTKH
Bemiects. [loHsATHE 0 MeTaITypruu:

bazoBrrit

49.92

1111

57.78

79.72




23

O06o03Hay.
3a/1aHus B
pabote

[IpoBepsieMble 3IEMEHTHI COiepIKaHMs /
YMEHUs

YpoBeHb
CJIOYKHOCTH
3aJaHus

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

cpennuit

B IpYIIIEe HE
MIPEOOICBIINX
MHHHMAaJTbHBIA

Oast

B IpyImme
61-80 T.6.

B IpyIIne
81-100 T.6.

o01mue crocoObl MoTydeHHs
MeTautoB. O0IMe HaydYHBIE
MPUHINTBI XUMUYECKOTO
TIPOU3BOJICTBA (Ha IIpHMEpe
TIPOMBIIIUICHHOTO TTOJTyICHUS
aMMHaKa, CepHON KUCIIOTHI,
MeTaHoJIa). XUMHYECKOe
3arpsA3HEHNEe OKpY Karoulel cpenbl U
ero nocyeacTeus. [Ipuponnsie
MCTOYHMKH YTJIEBOIOPOJIOB, UX
nepepadboTka.
BricokomorekysipHbIe
coenuHenus. Peakmun
MOJIMMEPHU3anH 1
nojukoHAeHcanuu. [lomumepsr.
[TacTmaccsl, BOJIOKHA, KaydyKn/
Ilonumars, 4TO IPaKTUUECKOE
IpUMEHEHHE BEeIeCTB 00yCIOBICHO
UX COCTaBOM, CTPOCHHEM U
cBoiicTBamu. MimMeTs npeacraBieHue
0 POJIM ¥ 3HAYCHUH JaHHOTO
BelecTBa B rpakTuke. OOBIACHITH
o01mue crocoObl U PUHIHIIBI
MOJTy4eHHsT HanboJiee BaXKHBIX
BemecTB. ONMpenenaTs XapakTep
Cpezibl BOJHBIX PaCTBOPOB BEIIECTB

27

Brruucnenue maccel
PacTBOPEHHOTO BEIIECTBA,
COJIEpKAIIETOCS B OTIPeIeIeHHON
Macce pacTBOpa C M3BECTHOM
MaccoBoii gouieit/ [IpoBoanTs
BBIYHMCIICHUSA 110 XUMHWYECCKUM
(dbopmysIaM U ypaBHEHHSIM

ba3osriit

74.46

10.37

87.97

97.67

28

PacueTsl 00bEMHBIX OTHOIICHUIH
ra3oB IIPU XUMHYECKUX PEAKIIHSIX.
Pacuers! TerioBoro s pexra
peaxuuy/ [TpoBOANTH BEIYHUCICHUS
110 XUMHYEeCKUM popMynam n
ypaBHEHHUSIM

bazoBriit

60.82

7.41

74.59

90.91

29

PacueThl Macchl BenecTBa Uin
00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe HIIH
00bEMy OJJHOTO U3 YUACTBYIOIIHX B
peakrmu Berects/ [IpoBOIUTE
BBIYHCIICHUS TI0 XMMHUYECKUM
(dbopMmysIaM U ypaBHEHHSIM

bazoBrrit

69.93

9.63

87.11

97.20

30

Peakuuy oKUCIUTENIBHO-
BOCCTaHOBUTENbHbIE/ ONpeaensTh
OKHCJIUTEIL U BOCCTAHOBUTED.
OOBSICHATH CYIIIHOCTh U3YYEHHBIX
BUJIOB XUMUYECKUAX PCAKIIHNA:
3JEKTPOIUTHICCKON TUCCOIUALINHY,
HOHHOI'0 00MEHA, OKHUCIIUTEILHO-
BOCCTAaHOBMTEJILHBIX (M COCTABIIATH
WX YpaBHEHHS)

Bricokuii

57.96

4.44

71.44

96.74

31

SHGKTpOHI/ITI/I‘IGCKaH JAucconuanus

Bricokuii

84.21

16.30

94.94

98.37
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O06o03Hay.
3a/1aHus B
pabote

[IpoBepsieMble 3IEMEHTHI COiepIKaHMs /
YMEHUs

YpoBeHb

HpOHeHT BBITIOJIHEHUS 1O PETUOHY

CJIO)KHOCTH
3aJlaHus

B IpyImme

B IpyIIne

61-801.6. | 81-100 T.6.

JJIEKTPOJIUTOB B BOAHBIX
pacTBOpax.

CuipHBIC U cTTaOble IIEKTPOIIHTHL.
Peakuun nonnoro oomena/yY MeTb
OIPE/ICIIATE XapaKTep CPEbl
BOJIHBIX PaCTBOPOB BELIECTB.
OOBACHATH CYIUTHOCTH N3yUEHHBIX
BUJIOB XMMUYECKHX PEAKLIUIi:
JJEKTPOJIUTHIECKON TUCCOLMALINY,
HOHHOTO OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBHUTEIBHBIX
(1 cocTaBIATh UX
ypaBHEHHSA);

32

B3anMoCBsI3b pa3IHYHBIX KIIACCOB
HEOPTaHNYECKUX BEIIeCTB/
XapakTepu30BaTh 001IHe
XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAHUIECKUX
COCIUHEHUM, CBOMCTBA OTACIBLHBIX
IIPEICTABUTENEH ITUX KIIACCOB.
OOBICHATH 3aBUCUMOCTH CBOMCTB
HeOpFaHI/I‘IeCKI/IX nu OpFaHI/I‘{eCKI/IX
BEILECTB OT UX COCTaBa U CTPOCHUS

Bricokuii

91.98

100.00

33

B3auMocBs3b OpraHn4ecKux
coenrHeHui/ XapaKkTepu3oBaTh
CTPOEHUE U XMMUYECKHUE CBOMCTBA
U3yYEHHBIX OPraHUYECKUX
coequaennii. OOBICHATH
3aBHCUMOCTB CBOICTB
HEOPTaHUYECKUX U OPTaHUIECKUX
BEIIIECTB OT MX COCTaBa M CTPOCHHS

Bricoknii

96.08

100.00

34

PacueTs! Maccel (00BeMa,
KOJIMYECTBA BEI[ECTBA) MMPOTYKTOB
peaKLum, eIy OJJHO U3 BEIECTB
JIAaHO B M30BITKE (MMEET MPHUMECH).
Pacuetst macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOIYKTA
PEaKIH, €CIIM OJTHO U3 BEIICCTB
JTAaHO B BHJIC pACTBOpPA C
ONpeIeIeHHON MaccoBOil toeit

MacCOBOM MM 00BEMHOM JOIN
BBIXOJ[a TIPOJYKTA PEAKI[HH OT
TEOPETHYECKU BO3MOMKHOTO.
PacueTsr MaccoBOM A0 (MacCh)

[TpoBOAXTH BBIYKMCICHHS IO
XUMHUYECKUM (OpMyJIaM 1
ypaBHEHHUSIM

PAaCTBOPCHHOT'O BEILIECTBA. Pacueth

XHUMHYCCKOIo COCAUMHCHHUS B cmecu/

Bricoknii

73.35

99.53

35

Haxoxnenue MoJIeKyIsIpHON 1

[TpoBoAXTH BEIYKCIEHHS IO
XUMHUYECKUM (OpMyJIaM

ypaBHEHHUSIM

CTPYKTYPHO# (hopMyIIBI BelecTBa/

Bricokuii

B IpyIe He
cpelem‘/'l HpeOZ[OJ'IeBLHPIi(
Oast
69.81 0.74
75.10 4.44
55.09 2.22
62.29 5.93

78.80

96.74
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AHanu3upys npeacTaBieHHbIe B TabmauIe 11 pe3ynbTaTsl, MOKHO OTMETUTh, YTO
OOJBIIMHCTBO 3aJlaHuii  0a30BOTO ypPOBHS CJIOKHOCTH YCIHEIIHO BBIMOTHEHBI
AK3aMEHYEMBIMU: CPEAHUMN IPOLICHT BBINOJHEHUS 3a1anuii — oT 60 1o 94. C meHblei
YCHEUIHOCThIO (CpEeIHUI MPOIECHT BHINOJIHEHUS 3aJaHuili — MeHee 6() BBHIMOJHEHbI
3amaHusl 0a30BOTO YPOBHSI CIOKHOCTH, OPMEHTHPOBAHHBIC HA MPOBEPKY YCBOCHHS
CJIEIYIOLUX 3JIEMEHTOB COACPKAHUS:
® CTPOEHME NEKTPOHHBIX 000JOUEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX IIEPUOJIOB:

S-, p- u d-anemeHTbl. OnekTpoHHas KoH¢urypauus artoma. OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aTOMOB — 3a7anue 1. B TexyiieM roay ¢ 3TuM 3ajianuem
YCIICIIHO CIIpaBHIINCh 55,97% Tectupyemsix (74,45% B 2017 rony);

® XapaKTepHble  XMMHUYECKHE  CBOWCTBAa  a30TCOJAEpKAIIUX  OPraHUYECKUX
COEIMHEHMI: aMUHOB U aMUHOKHCIIOT. bruojiornuecku BakHbIE BELLIECTBA: KUPBL,
O€eJIKH, YTIIeBOIbl (MOHOCAXapU b, TUCAXAPUIbI, TOJTUCaxXapuanl) — 3aaanue 15. B
TEKYyIIEM ToAy C 3THM 3aJaHueM ycrnemHo cupaBuiauck 40,77% tecTupyembix
(55,02% B 2017 rony);

e nmpaBuiia paboTel B Jaboparopuu. JlaGopaTopHas mocyaa U 00OpyAOBaHHE.
[IpaBuna Oe3omacHocTH Tpu padboOTe C EIKUMH, TOPIOYMMHU W TOKCHYHBIMU
BEII[ECTBAMHM, CPEJICTBAMH OBITOBOM XMMHH. HaydHble METONbI HCCIeOBaHUS
XAMHUYECKUX BEIIECTB W MpEBpaIleHUH. MeTobl pa3AeieHusi CMECEd U OYHUCTKHU
BemecTB. [lonsTre o Metamutyprun: oOmue crocoObl mory4eHus MetamuioB. OOmue
Hay4HbIC MPUHIIUIIBI XUMHYECKOTO MPOU3BOJICTBA (HA MPUMEPE MPOMBIILIEHHOTO
NOJIYYEHHUsS] aMMHUaKa, CEPHOM KHUCIOTBHI, METaHOJa). XHUMHYECKOE 3arpsa3HEHUe
OKpY>Kalolllel cpesibl U ero nociueAcTBus. [I[pupoaHble HCTOYHUKH YTIEBOAOPOIOB,
ux nepepadoTka. BeicokoMonekynsipable coefuHenus. Peakuiuy nonumMepusanum u
nosiukoHieHcauuu. [lonmumepsl. [lmactMacchl, BOIOKHA, KaydykH — 3afaHue 26. B
TEKYIlIEM ToAy C 3THM 3aJaHUEM YCIEmHO crnpaBuiuch 49,92% TtecTupyemsbix
(63,98% B 2017 roay);

Bce 3amaHus TOBBIIEHHOTO YPOBHS CJOKHOCTH Ha YCTaHOBJICHUE
COOTBETCTBUSI MEXIy JIByMS MHOXECTBAMU OBLJIM YCIHENIHO BBITIOJHEHbI
9K3aMEHYEMBbIMH YaCTHYHO HJIU IMOJTHOCTHIO (0T 65% 10 82%).

3amaHusl  BBICOKOIO YPOBHS CIIO)KHOCTH C  Pa3BEPHYTHIM  OTBETOM
9K3aMEHYEMbIE BBINIOJIHUJIM C Pa3HbIM ypoBHeEM ycrnemHocTH. HoBoe 3amanue 31,
BBIMIOJJHEHHE KOTOPOTO TPeOOBajIO NMPUMEHEHHS YMEHUU OOBSCHATH CYIIHOCTH
U3YUYEHHBIX BHJOB XUMHUYECKUX PEAKIMM: 3ICKTPOIUTHUYECKOU IUCCOLMAIUU,
MOHHOTO OOMEHa (M COCTaBJISATh UX YpPaBHEHHsI), ObUIO BBIMOJHEHO Hambojee
YCHEIIHO: CPEeJIHMM TMPOLIEHT BBIMOJHEHUS AToro 3amgaHuss — 84,21. Jlaxe
HEKOTOPbIE BBITYCKHUKH C HU3KUM YPOBHEM MOJATOTOBKM CMOIJIU MOITY4YUThH 1-2
Oayia 3a BBIOJHEHHE 3TOro 3aaaHus. HanOousbllyto CII0OKHOCTH MPEACTaBHIIO
3amanue 34, BBIMOJHEHUE KOTOPOTro TPEOOBAIO MPUMEHEHUSI YMEHUN MTPOBOIUTH
BBIYHCIICHUS 10 XUMUYECKUM (OopMyJiaM U ypaBHEHUsIM. B Tekymiem roay ¢ aTum
3aJlaHleM YaCTHUYHO WJIA TIOJHOCTBIO crpaBminch 55,09% tectupyemsbix (52,13%
B 2017 rony). Bei3Basio 3aTpyaHeHUs U 0OHOBJIeHHOE 3ajaHue 30, BHIIIOJHCHUE
KOTOPOT0 TpeOOBaJIO MPUMEHEHNS YMEHUHN COCTABIIATh YPABHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMI HA OCHOBE 3JIEKTPOHHOIO0 Oaanca. B Texymiem roay
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C 3TUM 3aJaHUEM YaCTUYHO WJIM MOJHOCTBIO COpaBUIUCH 57,96% TecTUpyeMbIX
(93,79% B 2017 romy). OcrtanbHble 3aJaHHUS BBICOKOTO YPOBHS CII0KHOCTH
YaCTUYHO WJIM MOJHOCTHIO BBINOJHUIM OT 62,29% no 75,10% TtectupyemsiX.

[Ipoananu3upyem Oojnee MOAPOOHO pe3yJbTaThl BBIMOJHEHUS 3aJaHui
AK3aMEHAIMOHHOM paOOThI MO OT/IEIBHBIM COACPKATEIbHBIM OJI0KaM U 3JIEeMEHTaM
COJICpKaHMs, a TaKXKe IO IpynrnaM TeCTUPyeMbIX. BbiienuM Tpu Takue rpymibl:
rpynmna 1 - He mpeooJIeBIINe MUHUMAIbHBIA Oail1, rpynna 2 — Habpasmve ot 60
10 80 TecToBbIX OaIoB M rpytina 3 — noay4usiiye ot 81 70 100 TecToBBIX OaLIOB.

bnok «Teopernyeckre OCHOBBI XUMUM». DIIEMEHTHI COACPKAHUS JAHHOTO
0JIoOKa 3aHMMAIOT 3HAYUTENbHBIA O0BEM B CHUCTEME 3HAHUN, OMPENEISIOIIUX
ypOBEHb 00111€00pa30BaTeIbHON MOATOTOBKY BBITYCKHUKOB 10 XUMUU. [Ipu 3TOM
7071 3aJaHuii  0a30BOTO  YPOBHS CIIOKHOCTH C KpPaTKUM OTBETOM ObLia
HauOoubied. B Tekyrem roay B 1aHHBIN OJOK BOIIUIN 33JjaHUS C KPATKUM OTBETOM
1-4,19 - 21 6a3oBoro u 22 — 24 MOBBIIIIECHHOTO YPOBHS CIIOHOCTH, & TAKXKE
3aganus 30, 31 ¢ pa3BepHYTHIM OTBETOM BBICOKOTO YPOBHSI CIIOKHOCTH.

B nanHOM coaepxkaTeabHOM OJIOKE 3aTpyAHEHHUs BbI3BANO 3ajaHue 1
06a3zoBoro ypoBHs ciokHOCTU (CTpoeHHE »dIEKTPOHHBIX O00O0JOYEK aTOMOB
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOJOB: S-, P- U d-dJIEMEHTBI. DJIEKTPOHHAs
KoHpurypanus aroma. OCHOBHOE U BO30YXJEHHOE COCTOsIHUE aToMOB). CpeHuit
IPOLIEHT BbITIOJNIHEHUs cocTaBmi 55,97%, B rpynmne 1 — 30,37%, B rpynne 2 —
57,98%, B rpymre 3 — 83,68%.

[Tpumep 5. 3amanue 1

JIns1 BBITIOJTHEHUS 3a/1aHui 1—3 UCIOIB3YUTE CICAYIOMUN PSiJl XUMAUYECKUX
anemMeHToB. OTBETOM B 3aJlaHMsIX 1-3 SABISETCS MOCIIEAOBATEIBLHOCTh IUQP, MO
KOTOPBIMU yKa3aHbl XUMUYECKHUE 3JIEMEHTHI B TAHHOM PSITY.

1) Cr 2) 0 3) Mg 4) Se 5C
Onpenenure 3JIEMEHTHI, aTOMbl KOTOPBIX B OCHOBHOM COCTOSIHUU HMMEIOT
CXOJIHYIO KOH(PHUTYpaIlUi0 BHEIIHETO YHEPTETUUECKOT'O YPOBHHI.
3anuiuTe B 1MoJjie 0TBETa HOMepa BHIOPAHHBIX 3JIEMEHTOB.

Oreer: | 2 | 4

OCHOBHOI TPUYUHON OMIMOOK, TOMYIIEHHBIX TTPHU BBITIOJIHEHUN 3TOTO 3aJaHUs
TECTUPYEMBIMHU I'pyni 1 1 2 cTano, no-BUAUMOMY, HE3HAHUE AIEKTPOHHOTO CTPOEHUS
aToMa Xpoma B OCHOBHOM COCTOSIHUM U CJIA0BI YPOBEHBb 3HAHUI O CTPOSHUH aTOMOB
IV nepuopa (B 4acTHOCTH, CEJIEHA).

3aTpyAHeHUsT BbI3BAJIO M 3amaHue 4 0a30BOro YpOBHS  CJIOKHOCTH
(3axkoHOMEpPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB M MX COSAMHECHHM I10 ITePHOaM 1
rpynnaM. OO6mias xapakrepuctuka wmeTtaiioB [A-IIIA rpynn B cBA3M ¢ uX
MOJIO)KEHUEM B MEPUOJAYECKON CUCTEME XUMHUYECKUX diieMeHTOB .M. Menaeneena
U OCOOCHHOCTSMH CTPOCHHSI MX aTOMOB. XapaKTEPUCTUKA MEPEXOHBIX AJIEMEHTOB
(Menu, LMHKa, XpoMa, >Keje3a) MO MX IMOJIOKEHUI0 B IMEPUOJAMYECKON CHUCTEME
xumudeckux sneMeHToB .M. MenjaeneeBa U 0COOCHHOCTSIM CTPOEHHUS UX aTOMOB.
O6mas xapakrepuctuka HemeTamuioB [VA-VIIA rpynm B CBSI3U ¢ UX MOJOKEHUEM B
MEPUOANYECKON  cucTeMe  XuMuueckux anemeHtoB .M. Menneneea wu
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0COOCHHOCTSIMU CTPOCHHUS UX aToMoB). CpelHUil MPOIECHT BBIMOJIHECHUS COCTaBHUII

63,88%, B rpymme 1 — 25,93%, B rpynmne 2 — 72,02%, B rpynme 3 — 94,87%.

[Ipumep 6. 3ananue 4

W3 npeanoxeHHOTo MepevHsi BIOEpUTE JABa COSAMHEHUS, B KOTOPHIX OJIHA U3
KOBaJICHTHBIX CBs3€H 00pa3oBaHa Mo JOHOPHO-AKIIENTOPHOMY MEXaHU3MY.

1) NH4HCO3

2) CH3OH

3) CHsCHO

4) CH3COONH4

5) CH3NH:>

3anuiuTe B 1MOJIe OTBETAa HOMEPA BHIOPAHHBIX COCTUHEHUIA.

Otreer: |1 | 4

Tectupyemblie rpymnmsl 1 mIoxo 3HaIOT MEXaHU3M OOpa30BaHUs XUMHUYECKOU
CBS3M B MOHE aMMOHUS, YTO SIBUJIOCH HauOoJiee BEPOSATHON NPUUYMHONW OHIMOOK B
JAHHOM 33JJaHUHU.

3aTpyaHeHUs BbI3BAIO W 3adaHue 19 0a30BOro ypoBHS CJIOKHOCTH
(Knaccudukanus XuMHUYECKIX PeaKuii B HEOPTaHUYECKON U OPraHNnYeCKON XUMUH),
OTHOCAILEECH K COAEPKATEIbHOW JTHUHUM XHUMHUYecKas peakuuss. CpenHHil MpOLEHT
BbIMOTHeHUsI cocTaBuil 59,94%, B rpynme 1 — 14,81%, B rpynmne 2 — 71,44%, B rpymme
3-91,61%.

[Tpumep 7. 3amanue 19

W3 npenyioxkeHHOTo NepeyHs BBIOEpUTE JBa THUIA PEAKIMM, K KOTOPBIM MOYHO

OTHECTH B3aMMO/ICHCTBUE pacTBOpa KapOoHATa HATPHUS C CEPHOM KUCIIOTOM.
1) romorenHas
2) KaTaauTHYecKas
3) noHHoro oOMeHa
4) OKUCIIUTEIbHO-BOCCTAHOBUTEIbHAS
5) obpaTtumas

3anuIIuTe B M0JI€ OTBETa HOMEPA BRIOPAHHBIX TUIIOB PEAKIUH.

Ortger:

Tectupyemsbie rpymnmbl 1 M10X0 3HAIOT KIACCU(PUKAITUI0O XUMUYCCKUX PEaKITUi,
B YaCTHOCTH, ITPHU3HAKH TOMOT'C€HHBIX HOHOOOMEHHBIX PEaKIIHA.

OcranpHble 3a/aHKs 0a30BOTO YPOBHS CIOKHOCTH COJEPKATEIBLHOTO OJIOKa
«TeopeTnueckre OCHOBBI XMMHU» BBI3BAJIM 3HAUYMUTEIbHBIC 3aTPYJHEHUS TOJIBKO Y
TeCTUPYEMbIX Tpynnbl 1. Jlydmie Bcero OHM CHpPaBUIMCH C 3ajJaHueM 3
(DnexkrpooTpuniateibHOCTh. CTENEHh OKWUCICHHS W BAJCHTHOCTh XHUMHYECKHX
aeMeHTOB). CpeTHUI MPOIICHT BhIMOTHeHHS cocTtaBmi 83,85%, B rpymme 1 —53,33%,
B rpymme 2 — 90,45%, B rpymnme 3 — 97,90%.

C 3agaHusMM TOBBIIMIEHHOTO YPOBHSI CJIOXHOCTH COJAEPKATEIBHOrO OJIoKa
«TeopeTnueckne OCHOBBI XUMHUN» OOJIBIITMHCTBO TECTUPYEMBIX CIPABUIIOCH YCIICIITHO.
C 3amanuem 22 (DIEKTpOJIU3 paciyiaBOB U PacTBOPOB (COJIEH, Iemoueid, KUCIOT))
CIIPAaBUJIMCh TOJHOCTBIO B cpeaHeM 81,96%, yactuuno — 5,05%, He crnpaBUiuCh —
12,99% tectupyembix. IIpOUEHT BBINOJHEHHS JTOTO 3aJaHUS YACTUYHO WIH
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MOJIHOCTRIO B Tpymmne 1 coctaBui 42,96%, B rpyme 2 — 95,42%, B rpymie 3 — 98,83%.
Takum 00pa3oM, MOKHO OTMETUTDH JOCTATOYHBIA YPOBEHb YCBOCHHS T€CTUPYEMBIMU
TEMBI 3aJJaHUs.

C 3aganuem 23 (I'mgponu3 coneil. Cpenga BOAHBIX pPacTBOPOB: KHUCHaf,
HEWTpasbHasl, IIEJI0YHAs) CIPABWINCH MOJHOCTHIO B cpeaHeM 62,38%, yacTuyHO —
18,49%, ne cmpaBwmce — 19,12% tectupyemsix. IIpouleHT BBINOJHEHUS 3TOrO
3aIaHUsl YaCTUYHO WJIM NOJIHOCTBIO B rpynme 1 cocraBun 17,78%, B rpynme 2 —
96,08%, B rpynme 3 — 99,77%. Takum 00pa3oM, MOKHO OTMETHTh JIOCTATOYHBIM
YPOBEHb YCBOEHUSI TECTUPYEMbIMHU Tpynn 2 u 3 TeMbl 3aaaHus. Tonbko Haubosee
c1ab0 TOArOTOBJIEHHBIE YYaCTHUKM OK3aMEHA UCIBITHIBAIIM  3HAYUTEIIbHBIC
3aTpyAHEHUS MPU BBIOJHEHUHU 3TOTr0 3aaanus. ClieryeT OTMeTUTh, uto B 2017 roay c
AQHAJIOTMYHBIM 33JJaHUEM CIIPABWJIOCh YAaCTHUYHO WJIH TMOJHOCTbIO Julib 7,69%
TECTUPYEMBIX TPYMIIHI 1.

C 3amanmem 24 (OOpaTtumMble W HEOOpaTHUMbIE XHUMHUYECKHE PEAKIIUU.
Xnumuueckoe paBHoBecue. CMEIIEHHE XHMHYECKOTO PAaBHOBECUS MOJ JEHCTBHEM
pa3IMYHbIX (PAKTOPOB) CHPaBUIKUCH MOJHOCTHIO B cpeaHeM 56,54%, dyacTU4YHO —
23,37%, ue copaBumuch — 20,06% Tectupyembix. [IpOIEHT BBIMOTHEHHUS 3TOTO
3aJ1aHUsl YaCTUYHO WJIM MOJHOCTBIO B rpynne 1 cocraBun 20,74%, B rpynmne 2 —
94,27%, B tpynme 3 — 99,77%. Takum oOpazom, U ¢ 3TUM 3aJjlaHUEM TECTUPYEMbIC
rpynn 2 u 3 crnpaBuwiuch ycnemHo. Tonbko Haubosee ciaabo MOJArOTOBIEHHBIE
YYaCTHUKHU JK3aMEHA HUCIBITHIBAIM 3HAYUTENbHBIC 3aTPYHEHUS TPH BBITIOJIHEHUH
3TOTO 3aJaHUsl.

[Tpumep 8. 3ananue 24

VYCcTaHOBUTE COOTBETCTBUE MEXKAY CIOCOOOM BO3JIEHCTBUS HAa PaBHOBECHYIO
CUCTEMY

4FeO(tB.) + O2(r) 2 2Fe203(1B.) + Q
U CMEUIEHUEM XUMHYECKOT0 PaBHOBECHS B PE3YJITATE 3TOTO BO3JEHCTBHUS: K KaXKIOM
NO3ULMK, O003HAYEHHOW OYKBOHM, MOJA0EpUTE COOTBETCTBYIOIIYIO MO3ULHIO,
0003HaYEHHYIO LIUPPOH.

. HAITPABJIEHUE CMENUIEHU A

BOSAENCTBUE HA CUCTEMY XUMHUYECKOI'O PABHOBECHUA
A) nobGaBieHue KaTaau3aropa 1) cMmemaeTcs B CTOPOHY MPSIMOM peakiiuu
b) noBeIIeHne TemMnepaTypbl 2) cMelaeTcsi B CTOPOHY OOpaTHOM peakiiuu
B) cumxenue naBieHus 3) MpaKkTUYECKH HE CMEIIIAeTCs
') ymeHbIIeHUE KOHIIEHTPAINH
KHUCIopojaa

3anummTe B TaOIUIYy BRIOpaHHBIC TU(PHI TIOJT COOTBETCTBYIOMHUME OyKBaMHU.

A|bB|B|T

Omer: | 3|2 |22

B 2017 rogy ¢ aHaJIOTUYHBIM 3aJJaHHEM CITPABUJIOCh YACTUYHO WJIM TIOJIHOCTBIO
23,08% Tectupyembix rpymisl 1. [IpudnHa Takux cTaOUIbHO HEBBICOKUX PE3YIIHTATOB
BBITIOJTHEHUS JAHHOTO 33/IaHUsl, O-BUAMMOMY, COCTOUT B TOM, YTO TECTUPYEMBIE HE
TOJIBKO IJIOXO MOHUMAIOT 3aKOHOMEPHOCTH CMEILIEHHSI XUMUYECKOTO PaBHOBECHSI, HO
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U IMyTalOT (PaKTOPHI, BIUSIONIME HA CMEIICHNE PABHOBECHSI B XUMHUYCCKON PEAKIIUU C
dbakTOpaMu, BIUSIOIMIMMHU HA CKOPOCTh MPOTEKAHUS XUMUYECKUX MPOIIECCOB.

C 3amaHWsSIMH BBICOKOTO YPOBHS CIIO)KHOCTH COJEP’KAaTeIHLHOTO OJIoKa
«TeopeTndecknue OCHOBBI XUMHM» OOJBITMHCTBO TECTUPYEMBIX C BHICOKUM YPOBHEM
MOJITOTOBKM CIPABMIIOCH ycmemnrHo. [oCKombKy B TEKyIIeM roay OJHO W3 TaKuX
3aaHnii  OBLIO TPEJCTABICHO BIIEPBHIE, a JPYyroe W3MEHWIOCh 10 (dopme
IIPEICTABIICHUS, CJIOKHOCTH M IIKAJ€ OICHWBAHMS, COMOCTABJICHHUE IMOTYYEHHBIX B
2018 romy pe3yabTaTOB C 3K3aME€HaMM MPEAbIAYIIMX JET BO3MOXKHO JHIIb J0
OTIPE/ICIICHHOM CTEIIEHHU.

C zamannem 30 (Peakiuu OKHCIUTEIBbHO-BOCCTAHOBHUTEIBHBIE) CIPABHINCH
MOJIHOCTBIO B cpeaHeM 39,27%, dactuuno — 17,63%, He cmpaBuiuch — 43,06%
TeCTUPYyeMBIX. [IpOIEHT BBIMTOIHEHUS 3TOrO 3a/JIaHUS YACTUYHO HJIM ITOJHOCTBIO B
rpynne 1 cocraBmr 4,44% (B 2017r. — 52,14%), B rpynme 2 — 71,44% (B 2017r. —
98,90%), B rpynme 3 — 96,74% (8 2017r. — 100%). Takum 00pa3oM, 1 ¢ 3TUM 3aTlaHUEM
B TEKYIIIEM IOy TECTUPYEMBbIE TPYIII 2 U 3 CpaBUIINCH yCHeNHO. Tolbko Hanboee
c1ab0 MOATOTOBJICHHBIC YIACTHUKH dK3aMEeHA HE CMOTJIU CTIPABUTHCS C BBHITTOJITHCHHEM
sToro 3amanus. OCHOBHas MPUYMHA TaKOTO 3aMETHOTO CHH)KCHHS pPE3yiIbTaTOB
BBITIOJTHCHUS TAHHOTO 3aJ]aHus, 0COOEHHO B rpymimax | 1 2, COCTOUT B CyIIECTBEHHOM
W3MECHEHUH (DOPMBI €ro MpPEeICTAaBICHUS, 3HAYUTEIIPHOM YCIIOKHECHUN U U3MCHCHHH
IIKaJIbl OIEHUBAHUA. ITHU (PaKTOPhl OE3YCIOBHO CO3/aJI 3HAYUTEIbHBIC TPYIHOCTH
JUISL TECTUPYEMBIX. B TO k€ Bpemsi, MpH BBIOJHEHUH TOTO 3a/IaHUs YK3aMEHYEMBbIe
JI0 CUX MOpP JOMYCKAIOT pa3IndHbIC OMMOKH, BCTPEUYABIINECS M B TIPEIABIIYIITUE TOJIBI
HETPABWJIBHO OMPEACNISIOT CTEIICHb OKHCJICHHUS JJIEMEHTOB, HENPABWUJIBLHO IMHIITYT
AJIEKTPOHHBIC YPaBHEHUS, HETPABUILHO PACCTABIISAIOT KO PHUIIMEHTHI, KaK B ITOJTHOM
ypaBHEHUH, TaK U B DJICKTPOHHOM OajaHCe, HEKOTOPBIC HE MOTYT OMPEICITUTHCS C
OKHCJIUTEIEM W BOCCTAaHOBHUTENIEM, NPOIYKTOM OKHCJICHHSI-BOCCTAHOBIICHUSA. B
HEKOTOPBIX  CIydasx OKHCJIHTEIEM  YyKa3blBAIOT HCXOAHOE  BEIIECTBO, a
BOCCTAaHOBUTEJIEM — MPOAYKT PEAKIIUHU, HE MOTYT MPABUIBLHO yUECTh BIUSHUE CPEIIbI
Ha TPOIYKTHI PEAKIIMH H T.]I.

B3amanne 31 (DnekTpoauTHUecKas IUCCOIUAIUS DJICKTPOJMTOB B BOJHBIX
pactBopax. CujIbHBIE U CJIa0bIe JIEKTPOJUTHL. Peakiiuu HOHHOTO 0OMEHa.) B TEKYIIEM
roay ObLIO TIPEJCTaBIICHO BIepBbIe. HecMOTps Ha 3TO OOJBIIMHCTBO TECTUPYEMBIX
CyMeJIu TIOJIYYUTh 3a €ro BbIONHEHUs 1 wiam 2 Gamma. IlomHOCTRIO C 3amaHWeM
crpaBwnch B cpeaem 49,63%, gvactuuno — 33,12%, He cnpaBunuch — 17,25%
TeCTUPYEMBIX. [IpOIeHT BBIMTOIHEHUS 3TOrO 3aJJaHUS YACTUYHO HJIM ITOJHOCTBIO B
rpynme 1 cocraBun 16,30%, B rpynme 2 — 94,94%, B rpynne 3 — 98,37%. Takum
00pa3oM, ¢ 3TUM 3aJJaHUEM CIIPABIIINCH ITOYTH BCE TeCTUpyeMble rpymm 2 u 3. Tosbko
HanOoJiee c1ab0 TOATOTOBJIEHHBIE YYaCTHUKHM JK3aMEHAa HE CMOTJIHM TIOJYyYHUTh 3a
BBITIOJTHEHHWE 3TOTO 3aJaHus HU ofHoro Oamna. OCHOBHBIMHU TMPUYMHAMH TaKOTO
pe3yibTaTa MOTYT OBITh IJIOXO€ 3HAHHWE HOMEHKJIATyphbl HEOPTAaHWMYECKUX BEICCTB,
HEYMEHHUE COCTABJISATh YPABHCHHSI HOHOOOMEHHBIX PEAKIIUN B MOJIEKYIISIPHOM, TIOJTHOM
Y KpaTKOM MOHHBIX (popMax, MpaBUILHO BEIYUCIIATH M 3aITMCHIBATD 3apsi/Ibl HOHOB. TeMm
HE MEHee, C YUeTOM HOBHU3HBI 3aJIaHUS, PE3YJIbTAThI €r0 BBHITTOTHEHUS MOKHO ITPU3HATH
YCHEUTHBIMHU.
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B nenom tectupyembie yCHENIHO CIPABMINCH C 3aIaHUSIMHU COJIEPIKATEITLHOTO
onoka «TeopeTndeckre OCHOBBI XUMHUW». 3aMETHBIE CIIO)KHOCTH BO3HHUKAIH JIUIIb Y
HamOoJee ¢1abo MOATOTOBICHHBIX YYACTHUKOB 3K3aMEHA. Pe3ynbTaThl BHITIOJIHCHUS
3alaHAiA ATOTO OJIOKa MO3BOJIIOT TOBOPUTH O C(HOPMUPOBAHHOCTH Y TECTUPYEMBIX
CIENYIONMNX YMEHUN: XapaKTepHU30BaTh CTPOCHUE aTOMOB XUMHUYECKHX JJIEMEHTOB;
OOBSCHATHh 3aKOHOMEPHOCTH B M3MEHCHHH CBOWCTB DJIEMEHTOB W MX COCAMHCHHUI Ha
OCHOBe mnonoxkeHus »dnemeHta B llepuoamueckoinr cucreme J[.M.MeHneneena;
OTpeNIeATh BHUABl XHMHUYCCKOW CBS3U, CTPOCHHEC KPUCTAUIMUYCCKUX PEIIETOK
BEILIECTB; KJIAaCCU(PUIMPOBATh XMMHYECKHE PEaKUMd B HEOPraHUYECKOW W
OpraHUYeCcKON XUMHH; OOBSICHATH 3aKOHOMEPHOCTH UX MPOTEKAHUS.

brnok «Heopranuyeckas xumus». YCBOCHHE 3JIEMEHTOB COACpP>KaHUS JTaHHOTO
0JI0Ka TaK)Ke TIPOBEPSIIOCH 3aJaHUSIMU 6a30BOT0, TTOBBIIIEHHOTO U BEICOKOTO YPOBHEH
cinoxuocTtd. [lpu 3ToM monst 3amaHuii 0a30BOTO YpPOBHSA CIOKHOCTH C KPaTKUM
oTBeTOM ObUTa HamboiblIe. B Tekymiem roay B AaHHBIA OJOK BOILIM 3aJaHUS C
KpaTkuM oTBeToM 5 — 7, 10 6a3oBoro u 8, 9 MOBBINIEHHOTO YPOBHS CIOXHOCTH, a
TaKXe 3aJaHne 32 ¢ pa3BepPHYTHIM OTBETOM BBICOKOTO YPOBHSI CI0KHOCTH.

B nanHOM comepaTenbHOM OJIOKE TECTHPYEMBIE B CPEIHEM XOPOIIO
CIPABUJIMCH CO BCeMHM 3aiaHussMu. CpeHUI MPOIICHT BHITIOJHEHUS 33 JaHU YaCTUIHO
WJIM TIOJIHOCTHIO cocTaBui oT 65,23% no 93,79%. He Bbi3Bano 00ibIIuX 3aTpy IHEHUN
3amanne 5  (Knaccudukanus  Heopranmyeckux  BemiecTB.  Homenkmarypa
HCOPraHMYECKUX BEIICCTB (TPUBHAIbHAS U MEXKIyHapojaHas)). CpemHuil MmporeHT
BbInosiHeHus coctaBui 92,80%, B rpynmne 1 — 48,89%, B rpynme 2 — 98,28%, B rpymre
3 -99,53%.

3ananue 6 (XapakTepHble XUMUYECKHUE CBONCTBA IIPOCTHIX BEHIECTB U OKCHJIOB)
0a30BOTO YPOBHS CJIOHOCTH BBI3BAJIO 3aTPyIHCHHS TOJBKO y Hambojee ciado
MOJITOTOBJICHHBIX TeCTHPYeMbIX. CpeTHUI MPOIICHT BBIMOIHEHHsI cocTaBmi /4,58%, B
rpynne 1 — 22,22%, B rpynne 2 — 85,96%, B rpynne 3 — 98,83%. B 2017 rony
AJIEMEHTHI CONEPKAaHMS 3TOrO 3aJaHus BXOAWIM B 3amanue 6 u 3aganue 7. Cpegnun
IPOLICHT BBITIOJIHCHUS 3adaHus 6 (XapakTepHble XMMHUYCCKHE CBOHCTBA IMPOCTHIX
BemiectB) B 2017r. coctaBun 61,33%, B rpynme 1 — 23,53%, B rpynne 2 — 75,56%, B
rpyrnne 3 — 97,50%. Cpennuii mpoleHT BBINMOJHEHMS 3adaHus 7 (XapakTepHble
xuMuueckue cpoiictBa okcuaoB) B 2017r. coctaBun 40,00%, B rpynne 1 — 11,76%, B
rpynte 2 — 50,00%, B rpynme 3 — 82,50%. Mo>XHO OTMETUTD, YTO CPEIHUN PE3YIbTAT
BBITIOJIHEHUS OOBEIUHEHHOTO 3aJaHHs 3aMETHO BBIPOC 3a CUET 3HAYUTEIHHOTO
VIy4IICHUS Pe3yNbTaToB rpymnmbl 2. B TO e BpeMs TecTupyembie Tpynmbl 1
MPOJIOJDKAIOT JIGMOHCTPUPOBATh Ciaboe 3HAHWE CBOWCTB MPOCTHIX BEIIECTB H
OKCHJIOB.

3ananue 7 (XapakTepHble XMMUYECKHE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX
TUAPOKCHUIIOB. XapaKTepHbIE XWMHUYECKHE CBOWCTBA KHCIOT. XapaKTEepHBIC
XUMUYECKAE CBOWCTBA COJICH: CPEIHMX, KHCIBIX, OCHOBHBIX; KOMIUICKCHBIX (Ha
npUMepe COCIUHCHHWA aTIOMUHHS W IMHKA). ODJEKTPOJUTHYCCKAs JTUCCOIUAIIHS
AJIIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHBIE U CJA0bIe AJIEKTPOJIUTHL. Peakiuu
MOHHOTO 0OMeHa) 6a30BOTr0 YPOBHS CIIOKHOCTH OI[EHUBAJIOCh MAKCUMYM B 2 Oarta. B
2017r. aHayioru4HOE 3a/1aHKe 8 OIEHUBAJIOCh MakCUMyM B 1 Gamn. CpegHuil mpoIeHT
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BBITNOJIHEHHSI TTOJHOCTBIO COCTaBHII B TeKylueMm roay 75,13% (B 2017r. — 63,74%),
gactuuno — 17,20%, ve cnpaBuiuce — 7,76% (B 2017r. — 36,26%) TecTUpyeMBbIX.
[TpotmieHT BBITIOJHEHUS ATOTO 33JIJaHUs YaCTUYHO WJIU MOJTHOCTHIO COCTABUII B TPYIIIIE
1-62,96% (B 2017r. — 13,68%), B rpynme 2 — 98,57% (B 2017r. — 75,41%), B rpymie
3 -99,77% (B 2017r. — 92,42%). 3ameTHOE YIIydIICHHE PE3yJTbTATOB MOXKET OBITH
CBSI3aHO C U3MEHEHUEM IITKAJIbI OIECHUBAHMS 3aJaHUSI.

3aganue 8 (XapakTepHble XMMHYECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB:
IIPOCTHIX BEIIECTB, OKCUIOB, OCHOBaHHI M aM(OTEPHBIX THIPOKCUIOB, KUCJIOT, COJICH )
MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH OIICHMBAJIOCh MakcuMyMm B 2 Oamna. B 2017r.
aHajoru4yHoe 3ajganuve 11 Takxke oOLEeHHMBAIOCH MakcuMyM B 2 Oamna. Cpeanwuii
IPOLIEHT BBIMOJHEHUSI MOJHOCTHIO COCTABUJI B TEKyIIEM roay 55,75%, yacTuyHO —
18,34% (B 2017r. YacTHYHO WK MOJHOCTBIO — 68,82%), He cnpaBuuch — 25,9% (B
2017r. - 31,18%) Tectupyemsbix. [IporieHT BBIIOJIHEHHUS ATOTO 3aJIaHUS YaCTHIHO WJIU
MOJIHOCTBIO cocTaBwi B rpymme 1 — 7,41% (B 2017r. — 13,68%), B rpynme 2 — 94,56%
(B 2017r. — 85,18%), B rpymme 3 — 99,77% (B 2017r. — 99,72%). Takum oOpa3om, B
TEKylIeM roay HaOJI0JaeTcs yJIydllIeHHE Pe3ysibTaToB Mo cpaBHeHuto ¢ 2017r., 3a
HCKIIFOUEHHEM pe3yJIbTaTOB HanboJee ciiado MOArOTOBIECHHBIX TECTUPYEMBIX.

B tekymem romy 3amanue 9 (XapakTepHble XUMHUYECKHE CBOWMCTBA
HEOPTaHWYECKUX BEIIECTB: MPOCTHIX BEIIECTB, OKCHUIOB, OCHOBAHHIA M aM(pOTEPHBIX
TUAPOKCUJIOB, KHUCJIOT, COJI€i) TMOBBIIMIEHHOTO YPOBHSA CJIOXHOCTH COBIIQJAN0 C
3amanueM 8§ 1o ¢dopmMe, CoIepKaHUIO0 YPOBHIO CIOKHOCTH M IIKaJie OLICHUBAHUS U
ObT0 aHajoruyHo 3amanuio 11, mpenacraBimenHomy B 2017r. Cpemnuii MpOIEHT
BBITIOJIHEHUS TIOJIHOCTHIO COCTaBMII B Tekyiiem roay 42,44%, vactuyno — 21,98% (B
2017r. yacTUYHO WK MOJTHOCTBIO — 68,82%), He cnpaBuiuchk — 35,5% (B 2017r. —
31,18%) Ttectupyembix. IIpoIleHT BBIMOJHEHUSI ATOTO 3aJaHHsl YAaCTUYHO WU
MOJTHOCTBIO cocTaBwi B rpymie 1 — 8,89% (B 2017r. — 13,68%), B rpynme 2 — 81,76%
(B 2017r. — 85,18%), B rpymme 3 — 98,37% (B 2017r. — 99,72%). MOXHO OTMETHTb,
YTO pe3yJbTaThl BBHITTOJHEHHSI 3aIaHusI 9 TI0 BCEM TpyIIaM TECTHPYEMBIX HECKOIBKO
HUKE, YEM PE3YJIbTAThI BBHINOJHEHUA 3a7aHusl 8§ TeKylero roja u 3aganus 11 2017r.
OpHako mojaBJsioniee OONBIMMHCTBO TECTHPYEMBIX TPyNM 2 U 3 CMOTJIM HAOpaTh 3a
BBITIOJIHEHKE ATOTO 3a7aHus 1 unu 2 Gana.

3amanue 10 (B3auMoOCBSA3b HEOpPraHUYECKHX BEIIECTB) 0Aa30BOTO YpPOBHS
CJIO’)KHOCTH OIIEHHMBAJIOCh MakcuMyMm B 2 Oamrta. B 2017r. anamoruynoe 3amanue 9
TAaK)KE€ OIICHUBAJIOCh MakcMMyM B 2 Oamra. CpenHud TPOIEHT BBITTOJHEHHUS
MTOJTHOCTBIO COCTABMII B TeKyIeM roay 62,4%, vactuuno — 28,02% (8 2017r. vacTuaHO
i oiHocThio — 94,93%), He cipaBuiuch — 9,59% (B 2017r. — 5,07%) TecTHpyeMBIX.
[IpoteHT BBIIOJHEHUS 3TOTO 33JlaHUs YaCTUYHO WJIM MOJIHOCTHIO COCTABUII B TPYIIIIE
1-54,07% (8 2017r. — 72,65%), B rpymme 2 — 97,71% (B 2017r. — 98,90%), B rpymme
3 — 100% (B 2017r. — 100%). MoO>XHO OTMETHTb, YTO HEKOTOPOE CHHKCHHE
pe3yJbTaToB Mo cpaBHEHUIO ¢ 2017T. MPOU30ILIO 3a CUET TECTUPYEMBIX C HamboJsee
cnaboii moarotToBkoil. Ho gake B 3TOM rpyIie yuaCTHUKOB dK3amMeHa 00Jiee MOJI0BUHBI
CMOTJIM TIOJIyYUTh 32 BBIMOJHEHUE 3a/anus 1 wiu 2 6arna.

3amanne 32 (B3auMoCBs3b pa3iMyHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB)
BBICOKOTO YpPOBHS CIIO)KHOCTA B TEKYIIEM TOJy OBbUIO TMOJTHOCTHIO aHAJIOTHYHO
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3amannio 31 2017r. u ouenuBanochk B 4 Oamina makcumym. [lo cBoeit ¢opme OHO
MPEICTABIIIECT COOOM CIOBECHOE OMUCAaHUE HEKOTOPOI0 XUMHUUYECKOTO SKCIIEPUMEHTA,
KOTOPBI HEOOXOIUMO OMHCATh YPABHEHUSMH YETHIPEX XMUMHUYECKUX PEaKIUi. ITO
3a/laHie TPOBEPSIET TaKUE BEAYIINE YMEHUsS, KaK 3HAHWE CBOWCTB U XapaKTEPHBIX
MIPU3HAKOB XMMHUYECKUX BEIICCTB W PEaKIWi, HA3BaHWUU W CIIOCOOOB TONyYCHHUS
HEOPTaHWYECKUX BEIIECTB, TCHETHYECKOW CBS3M MEXKIY BEIIECTBAMU Pa3TMYHBIX
KJIACCOB IIyTEM COCTABJICHUS YPAaBHEHUIN COOTBETCTBYIOLIUX peakuuil. B 3Tom roay ¢
3aJlaHUEM B CPEeIHEM TMOJIHOCThIO crpaBuiiuch 28,49% tectupyembix (B 2017r. —
26,3%, B 2016r. — 17,13%), 14,7% (B 2017r. — 14,17%, B 2016r — 10,16%)
AK3aMeHyeMbIX HaOpanu no 3 6amna (coctaBunu 3 ypaBHenus), 11,61% (B 2017r. —
21,8%, B 20161. — 23,43%) sK3aMeHyeMbIX HAMKCAIA BEPHO 2 YpaBHEHUS U MOITYUYHIN
2 6amma u 13,84% (B 2017r. — 16,07%, B 20161. — 20,24%) 5K3aMEHYEMBIX MTOTYIUIH
no 1 6amny, a 31,35% (B 2017r. — 21,66%, B 20161, — 29,04%) y4acTHHKOB dK3aMeHa
HE CMOTJIM COCTaBUTh HHU OJIHOTO YPaBHEHHUS XMMUYECKOTO MPEBPAICHUS BEIIECCTB.
[IporieHT BBIOIHEHUS 3TOTO 33JIlaHWs YaCTUYHO WJIU MOJIHOCTHIO COCTABUII B TPYIIIIE
1-0,74% (B 2017r. — 12,82%), B rpymme 2 — 91,98% (B 20171. — 94,95%), B rpymme
3 — 100% (B 2017r. — 100%). BunHo, 4TO CHMWKEHUE pE3yjIbTaTa MO CPABHEHHIO C
MIPEABITYIIAM TOJIOM TPOU30IILIO 33 CYET TECTUPYEMBIX TPYIIIHI 1, U3 KOTOPBIX MEHEE
OJIHOTO TPOIICHTa CMOTJIM IOJYYUTh 32 BBHITIOJIHCHHWE NAHHOTO 3aJaHUsl OIWH WIIH
6omee O6aIIOB.

B nenom tectupyembie yCHEIIHO CHPABHIUCH C 3aJJaHUSIMH COACPIKATEIHHOTO
omoka «Heopranmdeckass Xumus». 3aMETHBIE CJIOKHOCTH BO3HUKAJIW JIMIIb Y
HamOoJee c1abo MOATOTOBIICHHBIX YYACTHUKOB dK3aMeHa. Pe3ynbTarhl BHITOIHEHUS
3aJlaHuil coJiepKaTebHOro O0soka «Heoprannueckass XUMUs» MO3BOJISIFOT TOBOPUTH O
c(hOPMHUPOBAHHOCTH Yy OOJBIIMHCTBA OK3aMEHYEMBIX CIICAYIONUX  YMCHHUIA:
KJIacCU(PUITMPOBATh  HEOPraHWYECKHWE  BEIISCTBA,  XapaKTEPU30BaTh  OOIIHE
XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX COEIWHEHUW, CBOMCTBA
OTIENBHBIX TPEICTABUTENIEH OSTUX KJIACCOB, TIOHMMATh CMBICT BaKHEUITHX
XUMUYCCKUX TIOHSITHHA U BBISBIIATH B3aUMOCBSI3b MEXIY HUMH.

brok «Oprannueckass Xumus». YCBOEHUE DJIEMEHTOB COJEp)KaHUS JaHHOTO
0JI0Ka TaK>Ke POBEPSIIOCH 3a1aHUSIMU 0a30BOT0, MOBBIIIEHHOT'O ¥ BBICOKOI'O YPOBHEMH
cinoxHocTH. [Ipu sToM nonst 3agaHuii 6a30BOr0 YpOBHS CIOXKHOCTH C KpPaTKUM
orBeTOoM ObuTa Haubonblei. B Tekymiem rogy B JaHHBIA OJIOK BOILIU 3aJIaHUS C
kpatkum otBeToM 11 — 15, 18 6a3oBoro u 16, 17 moBBIIEHHOTO YPOBHSI CIIOKHOCTH, &
TaKKe 3a1anne 33 ¢ pa3BEpPHYTHIM OTBETOM BBHICOKOTO YPOBHS CJIOKHOCTH.

C 3amaHusMH JTaHHOTO COJIEPKATEIBHOTO OJIOKa TECTHPYEMBbIE CIPABUIINCH B
CpPEIHEM HECKOJIbKO XYK€, YeM C 3aJIaHHMsIMU TPEIbIIYIINX OJIOKOB. DTa TCHICHIIUS
MIPOSIBIISIETCS. HA MPOTSHKCHUM HECKOJBKHUX JIET U CBUAETEILCTBYET O OoJiee ciabom
YCBOCHUH MaTepuaia opraHundeckoit xumuu. CpeTHUN TPOIEHT BHITTOJTHCHHS 38/ TaHAHA
YaCTUYHO WIH MMOJHOCTEIO coctaBui ot 40,77% mo 88,5%.

3apmanne 11 (Knaccudukauus opranmyeckux BeuiecTB. HomenkiaTtypa
OpraHWYeCKUX BEIIECTB (TpUBUAJIbHAS M MEXIyHapojHas)) ©0a30BOTO ypOBHS
CJIO’)KHOCTH OBLJIO aHAJIOTMYHO 3ajaHuio 12, mpeactaBieHHoMy B 2017r. u BBI3BAJIO
3aTpyAHEHHS TOJBKO y HambOojee ciiabo MOATOTOBJICHHBIX TeCcTUpyeMbIX. CpemaHuii
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HPOIICHT BbINoJHeHUs coctaBmi 73,31% (B 2017r. — 82,27%), B rpymnme 1 —15,56% (B
2017r. — 23,08%), B rpymme 2 — 88,35% (8 2017r. — 95,50%), B rpymnme 3 — 98,14% (B
2017r. — 99,72%). MOXHO OTMETUTbH, YTO CPEAHHUN PE3yJIbTAT BBIOIHEHUS 33 aHUS
YMEHBIIWICS 3a CYET 3aMETHOT'O CHUKEHUS pe3ybTaToB rpymnm 1 u 2. B 1o ke Bpems
TECTUPYEMbIE TPYMIBl 3 TMPOJMOJDKAIOT JAEMOHCTPUPOBATH MPOYHBIC 3HAHMUS
KJ1accu(pUKaIu 1 HOMEHKIIATYPhl OPTAaHMYECKUX BEIIECTB.

3amanue 12 (Teopust CTpoeHHS OPraHUYECCKHX COCIUHCHHA: TOMOJIOTHS M
u3oMepusi (CTpyKTypHass W TIPOCTPAHCTBEHHas). B3anMHOe BIUSHHE aTOMOB B
MoJieKyJiax. Tumbl CBs3ed B MOJIEKYJIaX OpraHuyeckux BemiecTB. ['uOpuauzanus
aTOMHBIX opOuTaneil yriepona. Paaukan. ®dyHKIMOHaNbHAs rpymnmna) 0a30BOro
YPOBHSI CIIO)KHOCTH OBLJIO aHANOTUYHO 3afaHuio 13, mpeacraBieHHoMmy B 2017r. u
TAaK)K€ BBI3BAJIO 3aTPYyAHCHHS TOJIBKO Yy Hambosiee ciiabo MOATOTOBIICHHBIX
TecTrpyeMbIX. CpeTHUH MPOIIEHT BBITIOTHEHMSI cocTaBui 67,74% (B 2017r. —49,05%),
B rpymre 1 —9,63% (B 2017r. — 5,13%), B rpynme 2 — 82,14% (8 2017r. — 59,17%), B
rpynme 3 — 96,74% (B 2017r. — 83,71%). MOXXHO OTMETHUTH, YTO CPEIHUN PE3yIbTAT
BBITIOJTHEHHUST 3aJaHUsl 3aMETHO BO3POC 3a CUET 3HAYMUTENBHOTO TOBBIIICHUS
pPEe3yIbTAaTOB BCEX TPYII TECTUPYEMBIX. B TO ke Bpems TecTHpyemble Tpymmbl 1
OpOAOJDKAIOT  JIEMOHCTPUPOBATh BechMa ciadble 3HAHUS TEOPUU CTPOCHUS
OPraHUYECKUX COCTUHECHUN.

3amanue 13 (XapakTepHble XMMHUYECKUE CBOMCTBA YIJIEBOJIOPOJIOB: AJIKAHOB,
[IUKJIOQJIKAHOB, aJIKEHOB, INEHOB, AIKUHOB, apOMAaTUYECKUX YTIJIEBOJIOPOIOB (OeH30I1a
u Tosryoyia). OCHOBHBIE CIOCOOBI TOJIYYEHHS YTJIEBOJOPOJOB (B j1abopaTopun))
0a30BOTO YPOBHS CJIIOXKHOCTH OBLIO aHAJIOTWYHO 3a7aHuio 14, mpeacTtaBieHHOMY B
2017r. u Takxe BBI3BAJIO 3aTPYJHEHHUS TOJBKO y Hanbosee ciabo MoAroTOBIEHHBIX
TecTupyembix. CpeHHiA MPOLIEHT BhITToHeHHs coctaBui 73,07% (B 2017r. — 64,88%),
B rpymme 1 —14,81% (8 2017r. — 11,11%), B rpymme 2 — 91,12% (B 2017r. — 80,13%),
B rpynme 3 —99,53% (B 2017r. — 99,16%). M0XHO OTMETHUTD, YTO CPETHUNA PE3YIHTAT
BBIMIOJTHEHHUST 3aJaHUsl 3aMETHO BO3pOC 3a CUET 3HAYUTENHHOTO TOBBIIMICHUS
pe3yIbTaTOB BCEX TPYNI TECTUPYEMBIX. B TO ke BpeMs TeCTUpyeMble TpyIibl |
NPOJOJIKAIOT JEMOHCTPUPOBATh BEChMa CIaOble 3HAHUS XapPaKTEPHBIX XUMUYECKUX
CBOMCTB U J1a0OPATOPHBIX CIIOCOOOB MOJMYUYEHHUSI YTIIEBOIOPOIOB.

3ananue 14 (XapakTepHble XUMUUYECKHE CBOMCTBA MPEAEIbHBIX OJTHOATOMHBIX
U MHOTOATOMHBIX CIUPTOB, (eHonma. XapaKTepHblE XWMHUYECKHE CBOWCTBA
aNbJICTUIOB, TPEACIbHBIX KapOOHOBBIX KHUCJIOT, CIOXKHBIX 3(QupoB. OCHOBHBIC
CIOCOOBI  TONMYYEHUSI KUCIOPOACOJEPKAIIUX OPraHUYECKUX COCIUHEHUU (B
nJabopaTopun)) 0a30BOrO YPOBHS CJIOKHOCTH OBLUIO aHAJOTMYHO 3ajgaHuio 15,
npeacraBieHHOMY B 2017T. 1 Tak)Ke BBI3BAJIO 3aTPYIHEHHUS TOJIBKO Y Hanbosee ciado
MOITOTOBJICHHBIX TECTUPYEMbIX. CpeHUil MPOTICHT BBITIOIHEHHSI cocTaBuia 75,02% (B
2017r. - 59,72%), B rpynme 1 —17,04% (8 2017t. — 5,13%), B rpynme 2 — 91,79% (B
2017r. — 73,98%), B rpynme 3 — 98,14% (8 2017r. — 93,26%). M0XHO OTMETUTH, YTO
CpeIHUI pe3yNbTaT BBHIOJHEHUS 3aJaHMsl 3aMETHO BO3POC 3a CUET 3HAYMTEIHLHOTO
MOBBIIICHUS PE3YJIbTATOB BCEX TPYIIT TECTHPYEMbIX. B TO ke Bpemsi TecThpyeMble
rpynmsl 1 mpoAokalT JEeMOHCTPUPOBATH BechMa cjaOble 3HAHUS XapaKTEPHBIX
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XUMHUYECKUX CBOMCTB M JIA0OPATOPHBIX CIIOCOOOB MOTYUYEHHUS KUCIOPOICOACPKALTUX
OpPraHMYECKUX BEIIECTB.

3amanne 15 (XapakrepHble XUMHUYECKHE CBOHCTBA  a30TCOJCPIKALIUX
OpraHMYECKUX COCJIMHEHUWH: aMHHOB M aMHUHOKHCIOT. buomormdecku BaKHBIC
BEICCTBA: YKUPBI, OCIIKH, YIIIeBOIbI (MOHOCAXaPHIbI, TUCAXaAPHIbI, TOJNCAXaPHUIBI))
6a30BOr0 ypOBHS CIOKHOCTH OBLIO aHAJIOTUYHO 3aJaHUI0 16, mpencTaBiIeHHOMY B
2017r. n BBI3BAJIO 3aTPyAHEHHs y BCEX TPyHIl TeCTUPyeMbIX. CpeaHul MPOLEHT
BhITIOTHeHUs coctaBui 40,77% (B 2017r. — 55,02%), B rpynmne 1 — 2,96% (B 2017r. —
4,27%), B rpynre 2 — 50,72% (8 2017r. — 71,46%), B rpynmne 3 — 70,86% (B 2017r. —
94,66%). MOXXHO OTMETHUTb, YTO CpPEOHHI pe3yJbTaT BBIMOJHCHUS 3aJaHus
YMEHBIIWICS 332 CUET 3aMETHOTO CHIKEHHUS pPe3yJIbTaTOB BCEX T'PYMI yYaCTHUKOB
sk3ameHa. [loutn Bce Tectupyembie Tpynmbl 1, MOJOBHHA TECTUPYEMBIX TPYII 2 |
3HAUUTENbHAS YacTh TPYIIBI 3 JEMOHCTPUPYIOT ciaOble 3HAHUA XapaKTEPHBIX
XUMHUYECKHX CBONCTB W JaOOPAaTOPHBIX CHOCOOOB MOJIYyYEHUS Aa30TCOAEpIKAIIUX
OpPraHMYECKUX BEIIECTB U OMOJIOTMUYECKU BaXKHBIX BEILIECTB.

3amanue 16 (XapakTepHble XUMUYECKHE CBOMCTBA YIi€BOAOPOJIOB: aJKaHOB,
UKJIOAJIKAHOB, aJIKEHOB, INEHOB, AJIKUHOB, apOMAaTUYECKHUX YIIJIEBOJIOPOJ0B (OeH30I1a
U TOMOJIOTOB OeH30J1a, CTUpoJia). BaxkHeine cnocoObl MOTydYeHHs YIiIeBOJOPOIOB.
Nonnspiii (npasmwino B.B. MapkoBHMKOBA) U paJuKaJIbHbIH MEXaHU3MBbl PEaKUUi B
OpPraHU4eCKON XMMHUH) MOBBIIICHHOTO YPOBHS CIOXHOCTH OI[CHUBAJIOCh MAKCUMYM B
2 Oamra, ObUTIO aHANOTMYHO 3adaHuto 18, mpeacraBieHHoMmy B 2017T. M BBI3BAJIO
3aMETHBIC 3aTPYJHEHHUS TOJBKO y TecTUpyeMbix Tpynmbl 1. CpenHuil MporeHT
BBITIOJIHEHUS TIOJIHOCTBIO COCTaBMI B TeKyIeMm roay 42,77%, dactuuno — 24,21% (B
2017r. yacTUYHO WJIM MOMHOCTHIO — 72,61%), He crpaBunucek — 33,01% (B 2017r. —
27,39%) Ttectupyembix. IIponeHT BBIMOTHEHHS ATOrO 3aJaHHUs YaCTUYHO WU
MOJIHOCTRIO cocTaBmi B rpymie 1 —12,59% (8 2017r. — 5,13%), B rpymme 2 — 85,58%
(8 2017r. — 94,07%), B rpymme 3 — 99,30% (8 2017r. — 100%). M0OXHO OTMETHTB, YTO
CpeIHUI pe3yNbTaT BHIMOJTHEHUS 3aJaHUs] YMEHBIIIHUIICS 32 CUET 3aMETHOTO CHIDKEHUS
pEe3yNbTaTOB TeCTHUpyeMbIX Tpynmnbl 2. [Ipu STOM 3HAYUTENHHO BBIPOCHTA OIS
TECTUPYEMBIX TPYIIIHI |, YACTHYHO WM TIOTHOCTHIO CIIPABUBIIHXCS C 3aJaHHEM.

3amanue 17 (XapakTepHble XUMUYECKHE CBOMCTBA MPEIEIbHBIX OJJHOATOMHBIX
U MHOTOATOMHBIX CIHUPTOB, (PeHOJa, albJIErua0B, KapOOHOBBIX KHCIIOT, CIOKHBIX
3pupoB. Baxueinme crnocoObl MOIYyYEHHUS KHUCIOPOJCOAEPKAIIUX OPraHUYECKUX
COEIMHEHMI) MOBBIIIEHHOTO YPOBHS CJIOKHOCTH OLIEHUBAJIOCh MAKCUMYM B 2 Oasia,
ObLT0 aHamornyHo 3amaHuto 19, mpencraBnenHomy B 2017r. U BBI3BAJIO 3aMETHBIC
3aTPYAHCHUS TOJBKO Yy TeCTUpPyeMbIX Tpymmbl 1. CpeaHuil MPOIEHT BHITIOJHECHUS
MOJTHOCTBIO COCTaBUJ B TekyuieM roay 51,66%, wactuuno — 19,69% (B 2017r.
YaCTHYHO WJIM MOJIHOCTBIO — 52,94%), He cripaBuimch — 28,61% (B 2017r. — 27,39%)
TeCTHpyeMbIX. [IpOIEeHT BBIMOTHEHHUS 3TOTO 3aJaHHs YaCTHMYHO WIJIA TOJHOCTBHIO
coctaBui B rpynrme 1 — 12,59% (8 2017r. — 1,71%), B rpynmne 2 — 85,58% (B 2017r. —
68,72%), B rpymme 3 — 99,30% (B 2017r. — 98,31%). M0OXHO OTMETUTbH, YTO CPEIHHIA
pe3yibTaT BBIMOJIHEHUS 3aJaHUs YMEHBIIWICS 3a CYET 3aMETHOTO CHUXKCHUS
pe3yibTaTOB TECTUPYEMbIX rpymmbl 2. [lpu 3TOM 3HAUUTENHHO BBIpOCHA JOJSA
TECTUPYEMBIX TPYMIbl |, YACTUYHO WM TMOJHOCTHIO CIPABUBIIUXCS C 3aJaHUEM.
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MO0>HO OTMETUTH, YTO CPEIHUM Pe3yJbTAT BBHIOIHEHHS 3a/IaHUsI 3aMETHO BO3POC 3a
CYET 3HAUMTEIHHOTO TMOBBIIICHUS PE3YyJIbTATOB BCEX TPYMI TECTUPYEMbIX. B To ke
BpEMsI TECTUPYEMbIe TPyNmbl | MPOMOIKAIOT IEMOHCTPUPOBATH BEChMa ClIa0bIe
3HAHUS XaPAKTEPHBIX XUMUYECKAX CBOWCTB WM JTAOOPATOPHBIX CIIOCOOOB TMOTyUCHHUS
KHCIIOPOICOICPIKAIINX OPTaHUICCKUX COCTUHEHUN.

3amanue 18 (B3auMoCBs3b  yINIEBOJOPOAOB, KHUCIOPOACOAEpPKAUUX H
A30TCOJIEPXKAIIMX OPTaHWYECKUX COCAMHECHHI) 0a30BOr0 YPOBHS CIIOKHOCTH
OIICHMBAJIOCh MAaKCUMYM B 2 0aJijia, ObIJI0 aHAJIOTHYHO 3a/1aHHI0 17, IpeIcTaBICHHOMY
B 2017r. ¥ BbI3BAJIO HEKOTOPBIE 3aTPYJHEHHUS TOJBKO Y TECTUPYEMBIX TIpyIIbl 1.
CpenHuil TPOLIEHT BBIMOJHEHUS TOJTHOCTBIO COCTaBWJI B Tekymiem roay 64,97%,
4acTU4HO — 22,65% (B 2017r. yacTu4HO WK MOHOCTHIO — 84,60%), He cripaBUIIMCh —
12,39% (B 2017r. — 15,4%) tectupyembix. [IpOmeHT BBIOJHEHUS 3TOTO 3aJaHUS
YaCTUYHO WM TOJHOCTHIO cocTaBuia B rpymnmne 1 — 48,89% (B 2017r. — 37,61%), B
rpymme 2 — 96,66% (8 2017r. — 96,93%), B rpynme 3 — 99,77% (B 2017r. — 99,72%).
MO>XHO OTMETHTH, YTO CPETHUHN PE3yJIbTAT BHITIOJHCHUS 3aJaHUS HECKOJIBKO BBIPOC
32 CUET TOBBIMICHUS PE3YJIbTATOB, MOJYUYEHHBIX TeCTUpyeMbIMH rpymmbl 1. [Toutu
MIOJIOBUHA TECTUPYEMBIX TPYIIBI | W MPaKTUYECKH BCE TECTUPYEMble Tpymm 2 u 3
CMOTJIM CIIPABUTHCS C 33JTaHWEM YaCTUYHO WJIH MOJTHOCTHIO.

3ananne 33 (B3auMOCBS3b OpraHMYECKUX COEJUHEHUM) BBICOKOTO YPOBHS
CIIOXHOCTH B TEKYIIEM TOJy OBbLJIO TMOJHOCTHIO aAHAJOTUYHO 3aJaHuio 32,
npeacraBieHHoMy B 2017r. u mpoBepsieT yMEHHUE MOATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXK Iy OPraHMYeCKUMU BEIIECTBAMU PA3JIMYHBIX KJIACCOB TyTEM
COCTaBJICHUSI 5 ypaBHEHUW DPEaKUWW, COOTBETCTBYIOIIUX OIPEIACICHHOU LENOYKE
NPEeBpAIllCHU BEIMIECTB C YYETOM 3aJaHHBIX YCIOBUM HMX MPOBEIACHHUS.
MakcumanbHblii EPBUYHBIM Oayul 3a BBINOJIHEHUE 3TOro 3adaHus paseH 5. Ilpu
BBITIOJTHEHUU HTOTO 3aJaHUsl dK3aMEHYEMbIC Yallle BCETO JOMyCKAIOT CICAYIOIINE
OIUOKY TIPH COCTABIICHUN YPaBHEHUN PEaKITHii: HEMTPaBUILHO OTPEEISIIOT UITH BOBCE
UTHOPUPYIOT PACCTAaHOBKY KOX(h(HUIIMEHTOB, HE YUYWUTHIBAIOT BBIMOJHEHHUE IpaBUjIa
MapkoBHHKOBa, 3aiilicBa, NpaBWJIa OPUEHTAIlMA B apOMATUYECKHX COCIUHCHUSX,
COCIMHCHHE PaJUKaJiOB B peakinuu Biopiia, HE yKa3bIBalOT CTPYKTYypHBIC (DOPMYIIBI,
WIM 3alUCHIBAIOT UX C OIIMOKaMH, HE MPUBOJIAT YCIOBHS MPOTEKAHUS peakluid, HE
YUUTBHIBAIOT JIETKOCTh BCTYIJICHUS B PEAKIIMAX 3aMEIICHHS TPETUYHBIX, BTOPUYHBIX, &
Jajiee IEPBUYHBIX ATOMOB yTJEpo/ia, He pa30uparoTca B CBOWCTBAX IMKJIOAIKAHOB, B
CIy4a€  OKHCJIHMTEIIbHO-BOCCTAHOBUTEIBHBIX TMPEBPAIIEHUNA BMECTO  IOJHOTO
ypaBHEHUSI MPHUBOJAT CXEMbI OKHUCJICHHS WM BOCCTAHOBJICHHS, YTO MPUBOIUT K
CHUKEHUIO OIICHKH 32 BBHIMIOJHEHUE JAHHOTO 3aaHusl.

3a BBINTOJIHCHUE JAHHOTO 3aJlaHus B TeKkymiem roay 33,6% (B 2017r. — 27,11%,
B 2016r. — 21,33) sk3aMeHyeMbIX NOJYYWIH MaKCUMaJbHBIA TEPBUYHBIA Oa,
13,66% (B 2017r. — 16,35%, B 20161. — 14,67%,) — mo 4 Gamna; 9,76% (B 2017r. —
10,28%, B 2016r. — 10,64%) — no 3 Gamna, 9,86% (B 2017r. — 9,81%, B 2016T. —
10,86%) — o 2 6ama u 6,85% (B 2017r. — 13,36%, B 20161. — 14,24%) — 110 1 Gamny.
B 3TOM romy BO3poC MPOIEHT YyYaCTHUKOB K3aMeHa, HE HAMHCABIIMX HU OJHOTO
ypaBHeHHs peakuuu. TakoBbix okaszanock 26,31% (B 2017r. — 23,08%, B 2016r. —
28,25%) »nk3ameHyeMbIX. [IpOIIEHT BBIMOJHEHUS] 3TOTO 3aJaHUS YACTUYHO WIH
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MOJIHOCTBIO cocTaBmi B rpyrre 1 — 4,44% (B 2017r. — 5,13%), B rpymme 2 — 96,08%
(B 2017r. — 97,04%), B rpymne 3 — 100% (B 2017r. — 100%).Takum oOpazom,
pPEe3yJbTaThl BBIMOJHEHUS 3TOTO 3aJaHUsI B TEKYIIEM IOAY HECKOJIbKO CHU3WIKCH, B
OCHOBHOM 3a CUET TECTUPYEMbIX I'PYIIIbI 1.

brnok «MeToapl mO3HaHWS B XUMUH. XUMUS U KU3HB». Y CBOCHHUE BJIEMEHTOB
coJiep KaHUs JAHHOTO OJIOKA TaKXKe MPOBEPSUIOCH 3aJaHUSIMU 0Aa30BOT0, TOBBIILIEHHOTO
U BBICOKOI'O YPOBHEH ClOXKHOCTU. [Ipu »TOM nmons 3amaHuii ©6a30BOro ypoBHA
CJIO’)KHOCTH C KPaTKUM OTBETOM ObLTa HamOoJiblliel. B Tekyiem roay B JaHHBIN 010K
BOIIUTM 33JIaHHSI C KPaTKUM OTBETOM 26 — 29 6a30BOro U 25 MOBBIIIEHHOTO YPOBHSI
CJIOKHOCTH, a Takxke 3afaHus 34 u 35 ¢ pa3BepHYTHIM OTBETOM BBICOKOI'O YpPOBHS
CJIO’KHOCTH.

3amaHusiMU  JAHHOTO  COJIEPKATEIBHOTO OJIOKA TPATUIIMOHHO BBI3BIBACT
HauOOJIbIIIE CJIOKHOCTH Yy TECTUPYEMBIX. OJTa TEHACHIUS TNPOSABISIETCS Ha
MPOTSKEHUHU HECKOJIBKUX JIET U CBUJIETEIILCTBYET O CIa00OM YMEHHUM pelaTh 3a/1auu.
CpenHuil MPOIEHT BBINOJHEHUS 33JaHUM YaCTUYHO WJIM TOJHOCTBIO COCTAaBUJ OT
49,92% no 74,46%.

3amanue 25 (KayecTBeHHbBIC peaKIMM Ha HEOPraHWYECKHE BEINECTBA U MOHBI.
WneHtudukanuss OpraHUnYeCKUX COCIUHEHUH) MOBBIIICHHOTO YPOBHS CIIOXKHOCTH
OLICHUBAJIOCh MAaKCUMYM B 2 OaJijia, ObLJIO aHAJIOTMYHO 331aHUI0 25, TPEICTaBIEHHOMY
B 2017r. m BBI3BAJIO 3aMETHBIE 3aTPYJIHEHUS TOJBKO Y TECTUPYEMBIX Tpynmbl 1.
Cpennuid mpOLIEHT BBIMOJHEHUSI MOJTHOCTBIO COCTaBWUJI B TekymieM roxay 41,15%,
gacTu4Ho — 30,38% (B 2017r. YaCTUYHO WJIK MOJHOCTHIO — 61,75%), He cripaBUIIMChH —
28,4% (B 2017r. — 38,25%) TectupyembiX. [IpoIeHT BBIMTOJHEHHS ATOTO 3a/IaHUS
YaCTUYHO WJIM MOJHOCThIO cocTtaBuil B rpymme 1 — 11,11% (B 2017r. — 7,69%), B
rpymme 2 — 88,16% (8 2017r. — 76,40%), B rpynme 3 — 99,53% (8 2017r. — 98,31%).
MOXHO OTMETHTH, YTO CPEIHMM PE3YJIbTAT BBINOJHEHMUS 3aJaHUs BO3POC 34 CYET
3aMETHOI0 yJIY4YLIEHHUs Pe3yJbTaTOB TECTUPYEMBIX B rpynnax 1 m 2. B 1o ke Bpems
TeCTHUpPyEMbI€ TPYMIbl | MPOJOIIKAIOT AEMOHCTPUPOBATH BECbMa Clia0ble 3HAHUS O
KaueCTBEHHBIX PEAKIMIX HA OPraHUYECKUE U HEOPraHUUECKHE BEIIECTRA.

3amanue 26 (IIpaBuna pabGotel B nabGoparopuu. JlaGoparopHas mocyna u
obopynoBanue. [IpaBuna Oe3zomacHocTH mNpuU paboOTe C €AKUMHU, TOPIOYUMHU U
TOKCUYHBIMU BELIECTBAMHU, CpEACTBaMU OBITOBOM xumuu. HayuHble MeTOMbI
HCCIJIEJOBAHNS XMMAYECKUX BEIIECTB U IpeBpalieHnii. MeToabl pa3AesieHusl CMECEU U
OUYMCTKH BemecTB. [loHATHE 0 METaLTypruu: O0IIMe CIIOCOOBI MOIYYSHUSI METAJIIOB.
OO0mme Hay4yHble MTPUHIUIBI XUMHUYECKOTO TPOU3BOJACTBA (HA  TpUMEpPE
MPOMBIIUICHHOTO MOJy4eHUsI aMMHaKa, CEpHOM KHUCIIOThI, METaHOJIa). XUMHYECKOE
3arpsA3HEHHUE OKpY’KaroUled cpelapl M ero mocieactBus. [IpupoaHble MCTOYHUKHU
YIJIEBOJOPOAOB, HMX IepepaboTka. BricokoMmonekynsipHble coeauHeHus. Peaknuun
nojauMepu3aluu 1 noaukonaeHcamnuu. [lomumepsl. [lnactmaccel, BOJOKHA, KayqyKH)
0a30BOT0 YPOBHS CJIOKHOCTU OBLJIO aHAJIOTHYHO MO (hOpME U COJIEPIKAHUIO 3aJJaHUIO
26, npencrapieHHomy B 2017r., HO mIpeTepreso HEKOTOPOE YIIPOIICHUE U CHUXKECHHE
MaKCHUMaJIbHOM OlLIeHKH ¢ 2 70 | 6amna. M3MeHeHre mKaibl OLIEHUBAHUS YCIOKHSET
COTOCTAaBIIEHUE PE3YIBTATOB C MPEIbIAYIIUM To oM. CpeHHI MPOIEHT BHITTOJHEHUS
coctaBmi 49,92% (8 2017r. — 63,98%), B rpynne 1 — 11,11% (8 2017r. — 11,11%), B
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rpymre 2 — 57,78% (8 2017r. — 74,86%), B rpynme 3 — 79,72% (B 2017r. — 97,19%).
MO>XHO OTMETUTD, YTO CPEAHUI PE3yNbTAT BHITIOJHEHUS 33JJaHUS 3aMETHO CHUZHIICS
3a CYET CHMJKEHMS PE3yJbTAaTOB BCEX TI'PYIN TECTUPYEMBIX. BEpOATHON NPHUYMHOU
ATOr'0 MOXKET OBITh N3MEHEHUE IIKAJIBI OIICHUBAHUS 33/1aHHUS.

3ananue 27 (BrrunciieHre Macchl paCTBOPEHHOTO BEIIIECTBA, COICPIKAILETOCS B
ONPE/ICICHHOM Macce pacTBOpa C HM3BECTHOM MaccOBOM JoJieil) 0a30BOro ypOBHs
CIIO)KHOCTH OBLTO aHANOTMYHO 10 (¢GopMe U COAEpPKAHMIO 3amaHuio 27,
npeacraBieHHoMy B 2017r. W BBI3BAJIO 3aMETHbIE 3aTPYAHEHHUS TOJIBKO Y
TeCTUpyeMbIX rpymnmnbl 1. CpelHuid MPOLEHT BbINOIHEHUs cocTaBui (4,46% (B 2017r.
—-62,84%), B rpynmne 1 —10,37% (B 2017r. — 11,11%), B rpynne 2 — 87,97% (8 2017r.
—74,31%), B rpynmne 3 —97,67% (B 2017r. — 92,13%). M0XHO OTMETUTD, UTO CPETHUN
pe3yibTaT BHITIOJIHEHUSI 33aJIaHUS 3aMETHO BO3POC 32 CUET YIYUIICHHUS PEe3yIbTaTOB
TECTUPYEMBIX U3 rpynn 2 u 3. B To ke BpeMs TecThupyeMble TPyl 1 NpoaoiKaoT
JIEMOHCTPUPOBATh BeChMa Ci1a0ble HABBHIKM PEIIEHUS CTAHIAPTHBIX XUMHUYECKUX
3a/ad.

3amanne 28 (Pacuerbl OOBEMHBIX OTHONICHHUH Ta30B TPH XUMHYECKUX
peakiusax. PacueTsl TermoBoro 3¢ dexra peakiun) 6a30BOro ypoBHS CII0AKHOCTH ObLIO
aHAJOTUYHO 10 (hOpMe W COAEpKaHMIO 3adaHuio 28, mpeacrtaBieHHoMy B 2017T. m
BBI3BAJIO 3aMETHBIC 3aTPYIHEHUS TOJIBKO y TeCTUpPyeMbIX Tpynnbl 1. CpemHuid
IpOLEeHT BbINoHeHus coctaBui 60,82% (B 2017r. — 69,34%), B rpynme 1 — 7,41% (B
2017r. —9,40%), B rpynme 2 — 74,59% (8 2017r. — 82,22%), B rpynmne 3 — 90,91% (B
2017r. — 96,07%). MOXHO OTMETUTh, YTO CPEAHUM PE3yNIbTAT BHIIIOJHEHUS 3a/IaHUS
3aMETHO CHU3WJICA 33 CYET CHIKEHHUS PE3YJIbTaTOB BCEX IPyMi TecTupyembix. Kak u B
2017r. menee 10% tectupyembix Tpynmbl 1 COCOOHBI BBITIOJNHSATH CTaHIIAPTHBIC
XUMUYECKHE BEIYHCIICHUS.

3amanue 29 (Pacuetsl macchl BemiecTBa WM 00ObeMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE€ WM OOBEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIHUU
BELIECTB) 0A30BOI0 YPOBHS CI0KHOCTU OBLIO aHAJOTUYHO MO (POPME U COAECPHKAHUIO
3ananuio 29, npeacrtaBieHHoMY B 2017r. U BbI3BaJIO 3aMETHBIE 3aTPYIHEHHUS TOJIBKO Y
TecTUpyeMbIX rpymnnsl 1. CpeHuii NpoleHT BbinoiaHeHus: coctaBmi 69,93% (8 2017r.
—70,57%), B rpynne 1 —9,63% (8 2017r. — 5,13%), B rpynne 2 — 87,11% (8 2017r. —
87,71%), B rpynne 3 — 97,20% (8 2017r. — 96,91%). M0XHO OTMETHUTH, YTO CPEAHUIMA
pe3yJIbTaT BHITIOJHEHUS 3a/IaHUs TIpakTUYeCKU He u3MeHwics. Kak u B 2017r. meHnee
10% tectupyembix Tpynmbl | CHOCOOHBI BBITIOJNHITH CTAHIAPTHBIE XUMUYECKUE
BBIYHCIICHUS.

Pacuernoe 3amanume 34 (Pacuersl macchl (0ObeMa, KOJMYECTBA BEIICCTBA)
OPOAYKTOB pPEaKIMM, €CIM OJAHO M3 BELIECTB J1aHO B HM30BITKE (MMEET MpPHUMECH).
Pacuetsl macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTa PEAKIUU, €CIH OJHO U3
BEILIECTB JaHO B BUJE pacTBOpa C OMNPEIEICHHOW MacCOBOM J10J€ pacTBOPEHHOIO
BelecTBa. PacueTrsl MaccoBOW Wi OOBEMHOM JIOJIM BBIXOJA MPOAYKTA PEaKUUUd OT
TEOPETUYECKH BO3MOXKHOTO. Pacuerbl MaccoBod noau (Macchl) XMMHYECKOTrO
COCJIMHEHHUSI B CMECH) BBICOKOTO YPOBHS CJIO)KHOCTH OBLIO aHAJIOTHYHO 1O (hopMe U
comepxanuio 3amanuto 33, mnpeacTtaBieHHoMYy B 2017r. U BBI3BaJO 3aMETHBIC
3aTpyAHEHUS Y TECTUPYEMBIX BCEX IpyIl. B 3ananuu npoBepsieTcsi YMEHHE BBISBIISITh
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B3aMMOCBSI3M MEXKJIYy YKa3aHHBIMH TOHSTHSIMH, MPOBOJUTH CTEXHOMETPUUECKHE
pacdeTsl HA OCHOBE YPaBHEHUN XMMHUYECKUX peakuuil. MakcuMaabHbIA [EPBUYHBIN
Oamn 3a BBIIONTHEHWE 3amanusi paBeH 4. [lpu pemennn maHHOTO 3amaHUs, KpoMe
OmUOOK TPH COCTABICHUU XHMHYECKUX (DOPMYINI BEMIECTB, YPAaBHCHHM pEaKIIHiA
(YpaBHEHHUI peakiuii pacTBOPEHMS aM(OTEPHBIX METAIIOB B IIEI0YaX) BCTPEYAIOTCS
OIHUOKH, CBSA3aHHBIE C PACYCTOM MACChl PAaCTBOpa (YUMTHIBAIOTCS MAacCChl OCAIKa WU
BBIJICIICHHOTO Ta3a), OTHOCUTEIBHOW MOJICKYJIAPHOM MacChl WM KOJIMYECTBA
BemiecTBa u T.1. B atom roay numis 17,48% (8 2017r. — 11,75%, B 20161. — 4,29%)
AK3aMEHYEMBIX 3a BBIMIOJHCHHE JTOTO 3aJaHus TMONYYHJIM MaKCHUMallbHble 4
nepBUYHBIX O0aia, 5,56% (B 2017r. — 6,49%, B 20161. — 3,15%) — 3 Ganna; 14,15% (B
2017r. - 9,1%, B 2016r. — 7,45%) — 2 6ama u 16,63% (B 2017r. — 24,79%, B 2016r1. —
27,42%) — 1 6amn. K coxanenuto, 46,18% (B 2017r. — 47,87%, B 2016r. — 57,69%)
YY9aCTHUKOB dK3aMEHa HE CITPaBUJINCH C JAHHBIM 3aJJaHUEM, T.€. HE CMOTJIN MPaBUILHO
BBITIOJTHATHh HU OAWH AJIEMEHT pemieHus. CpeHuil MpOICHT BBITIOJIHCHHSI COCTaBHII
55,09% (B 2017r. — 55,56%), B rpynne 1 — 2,22% (8 2017r. — 0%), B rpynme 2 —
73,35% (B 2017r. — 69,15%), B rpynme 3 — 99,53% (B 2017r. — 99,16%). B Tekymiem
TOJly pe3yJIbTaThl BEITIOTHEHHSI 3TOTO 3aJaHUSI IPOIOJKIIIN yITydIIaThCs.

Pacuetnoe 3amanne 35 (HaxoxaeHre MOJICKYISIPHON B CTPYKTYPHOH POPMYIIBI
BEIIECTBA) BBICOKOTO YPOBHS CIIOKHOCTH OBLIIO aHAJIOTUYHO 110 (DOpME U COIePIKaHUIO
3amanuio 34, npexacraBieHHOMY B 2017r. u BBI3BaJO 3aMETHBIE 3aTPYJHEHUS Y
TECTUPYEMBIX BCEX TpyMIl. B Xoae ero BBIMOTHEHUS SK3aMEHYEMBIN JTOHKECH
MIPOJIEMOHCTPUPOBATH TAKNE YMEHUS, KaK COCTABJIICHHE CXEMBI PEaKITHH, OTIPE/ICTICHHIE
CTEXHOMETPUYCCKAX  COOTHOIICHWH  pEarupyromux  BEIIeCTB, IPOBEICHUE
BBIYHMCIICHUN M Ha WX OCHOBE YCTAHOBJICHHWE MOJICKYJSIPHOH (POpMYJIBI BElIecTBa, a
TAaK)KE€ COCTABJICHUE CTPYKTYpPHOU (OpMyJIBI HAWIACHHOTO TpHU PEIICHUH 3aTaqH
OpPraHWYECKOTO BEIIECTBA, W ypPaBHECHUE HEKOTOPOHW XHUMHUYECKON pPEaKIUU C €ero
ydacTueM. MakcuMabHbBIN MEPBUYHBIN OallT 32 BHIMOJTHEHHUE 3aJaHUS CTall paBeH 3,
B TO BpeMms Kak B 2017r on Obu1 paBeH 4. MI3MeHeHue IKabl OIEHUBAHUS YCIOXKHSET
COTIOCTaBJICHHE PE3YyIbTATOB. B TeKyIeM roy BHITIOJHEHNE ITOTO 3a/IaHHs TPUBEIIO0
K cieayrommmM pesyabratam: B 2017r. — 13,32% sk3amenyembix (B 2016r. — 16,6%)
MOJTyYMJIH 4 TICPBUYHBIX Oayiia, B Tekymiem roay — 21,13% (8 2017r. — 5,12%, B 2016r.
— 2,15%) mosryuniu 3 6amia, 5,53% (B 2017 r— 22,65%, 8 2016 T — 30,79%) - 2 6aina
1 34,18% (B 2017r. — 32,46%, B 2016r. — 16,73%) - 1 6ayu1. He cripaBuinch ¢ 3a1aHueM
U He mony4ywid Hu oxHoro Oamra 39,2% (B 2017r. — 26,45%, B 2016r. — 33,73%)
TecTupyeMbix. CpeHHiA MPOIIEHT BBIMTOTHEHHS cocTaBmi 62,29% (B 2017r. — 73,55%),
B rpymme 1 —5,93% (8 2017r. — 10,26%), B rpymme 2 — 78,80% (B 2017r. — 89,24%),
B rpynme 3 — 96,74% (B 2017r. — 99,44%). I'naBHO# NPUYMHON OIIMOOK SBISCTCS
HEYMEHHE 3alHCcaTh CTPYKTYpHYIO (OPMYJIy OPraHMYECKOTO BEIIECTBA, 3HAS €ro
XUMHYECKHE CBOWCTBA W MPOCTECUIIYIO WM HWCTUHHYIO MOJICKYJISIPHYIO (OpMYITy.
3HAYUTEIIEHYIO POJIb, BEPOSITHO, CHITPAI0 W 3aMETHOE YCIOXHEHHE COCTaBa M
CTPOCHUS MPEJIOKEHHBIX B 33JIAaHUU BEIIECTB 110 CPABHEHUIO C MTPOILIBIM TOJIOM.
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BbIBO/IbI

AHanu3 pe3yJIbTaTOB BHIMOJHEHUS 9K3aMEHAIIMOHHON paboThl 1o xumuu B 2016
rojy BHOBb IIOKa3aJl, 4YTO OOJBIIMHCTBO BBIMTYCKHUKOB B OCHOBHOM OBJIaJI€NIU
colepkaHrueM 0a30BOro ypoBHSI JUCHMIUIMHBL [lpuuem, oTMedaeTcsi TEHJCHIIMS
HEKOTOPOTO YJIYYIIEHUS PE3YyJbTaTOB MO OTACIAbHBIM 3HAHUSIM W YMEHHUSIM.
Haubonbiue 3aTpyiHeHHS TPAKTUUECKU Y BCEX TPYII SK3aMEHYEMbBIX U B 3TOM IOy
BBI3BAJIU 3alaHus1, HAIIPaBJICHHbBIE HA TPOBEPKY 3HAHUM U YMEHU, HOPMUPYEMBIX TTPU
BBITIOJTHEHUU PEaJTbHOTO XUMHUUYECKOTO OJKCIEpPUMEHTa, a Takke B Mpoliecce
KU3ZHEJEATELHOCTH yuaterocs — 3afganus 31 — 34, D1o 00yclIOBIEHO TeM, UTO JIJIs
UX BBITIOJIHEHUS TPeOyeTCsl YMEHUE COSUHATh TEOPETUUECKUE 3HAHUSI U MOJICTIbHBIE
IPE/ICTABICHUS] C peaJbHBIMU OOBEKTaMM, C KOTOPHIMU CTaJKHWBAETCS YEJOBEK B
MOBCEHEBHON JKW3HHU. OJTO CBHUJETEIHCTBYET O TOM, 4YTO 00IIe00pa3oBaTelbHAs
MOJTOTOBKA BBIMTYCKHUKOB XapaKTepU3YyeTCs 3HAYHMTENIbHOW (PparMeHTapHOCTHIO,
HEC(HOPMHUPOBAHHOCTHIO CUCTEMBI XUMUYECKUX 3HAHUN U YMEHUH, COOTBETCTBYOIINX
TpeOOBaHMSIM  OOpa30BATEIBHBIX  CTAHJAPTOB, HECIOCOOHOCTHIO  MPUMEHSITH
UMEIOITUECS OTAEIbHbIC 3HAHUSI B HEIPUBBIYHOM CUTYAIINH.

Pe3ynbTaThl 2K3aMeHa TMO3BOJISIIOT CHENaTh BBIBOA O HEOOXOAUMOCTH
[eJICHANPABJICHHBIX YCUINNA NEJJarOTHYeCcKOro coO0IecTBa Ha MOBBIIIIEHUE KaueCcTBa
o0Opa3zoBaHusi, Ha GopMuUpOBaHUE OA30BBIX YMEHUM, HA COBEPIIICHCTBOBAHUE YUYEOHOTO
MpoIecca C y4eTOM pe3yJibTaToB EI'D, NpOBOIMMOro B IITATHOM PEXKUME.

B cBs3u ¢ 3THM, HEoOXoaMMO OOpaTUTh 0co00€ BHHUMAaHUE Ha CIEIyIOLIUE
AIIEMEHTBI CO/IepKaHUsl yueOHOM MPOrpaMMBbl:

1. XapakTepHble XUMHUUYECKHME CBOMCTBAa MPOCTHIX BEIIECTB-METAJIOB:
IIEJI0YHBIX, IIETOYHO3EMEIIbHBIX, ATIOMUHMUS; IEPEXOIHBIX METAJIIIOB — ME/U, IIUHKA,
XpoMa, KeJesa.

2. XapakTepHble XUMHUYECKHME CBOMCTBA HEOPraHUYECKUX COEAUHEHUN:
OKCHJIOB, TUJIPOKCHUIOB, KHCIIOT U COJICH.

3. Peakuuu, NOATBEPKIAIONIME  B3aMMOCBA3b  PA3JIUYHBIX  KJIACCOB
HEOPraHUYECKUX BEILIECTB.

4. XapakTepHble XUMHUECKUE CBOMCTBA OPTraHMYECKUX BEILIECTB.

5. Peakuuu, noATBEpKAAOLIME B3AUMOCBS3b OPTAHUYECKUX COCTUHEHUM.

6. [IpaBuna pabotsl B nabopatopuu. JlaboparopHas mocyza u 000py0BaHHE.
[IpaBuia Oe3omacHOoCTH TMpu paboOTe€ C €AKUMH, TOPHYUMU M TOKCUYHBIMU
BEILIECTBAMHU, CPEJICTBAMU OBITOBOM XUMHUU. MeToabl uccaeqoBaHUsI OOBEKTOB,
u3ydaeMmbix B xuMmuu. Onpenenenue xapakrepa cpenbl. Unnukaropsl. KauecTBeHHBIE
peaKIuy Ha HEOPTraHUYECKUE U OPraHUYECKHUE BEIIECTBA U UOHBI, OTJCIbHBIE KJIACChI
OPraHUYECKUX COCTHMHEHUMN.

7. O6mme crnocoObl mosiydeHus: MeTaioB. OOlIMe Hay4dHble PUHIIUIBI
XUMHUYECKOTO TMPOU3BOJICTBA (Ha MPHUMEpPE MPOMBIIUICHHOTO MOJYyYeHUs aMMHUaka,
CEpHOM M a30THOM KHUCIIOT, YyT'yHa M CTalH, MeTaHosa). [[pomblliuieHHOE NoTydeHue
BEILIECTB U OXpaHa OKpyxaroleil cpensl. [IpupoaHbie HCTOYHUKHU YTIEBOIOPOIOB, UX
nepepaboTka. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHM
(ruracTMacce, CMHTETUYECKUX Kay4yKOB, BOJIOKOH).
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8. CopepxatenpHass JHHS «Pacderpl mo XumuyeckuMm QopmyiaM u
YpaBHEHUSIM peakiuii». BeruuciaeHne Macchl paCTBOPEHHOI'O BEIIECTBA B PACTBOPE,
pacdeTsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) IPOYKTOB PEAKITUN, MACCOBOU MITH
00bEMHOI1 J10JIM BBIXOJA MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOT0, MAaCCOBOI
7011 (MacChl) XUMHUYECKOTO COCTMHEHHS B CMECH.

9. 3aBUCUMOCTh CBOWCTB HEOPraHMYECKUX U OPraHUYECKHX BEILIECTB OT UX
COCTaBa U CTPOCHUS

JInst moBBIIIEHUST YPOBHS 00I11€00pa30BaTEeIbHOM MOATOTOBKHU 10 XMUMUHU MPU
OpraHM3aliui y4eOHOTO TIpoIlecca PEKOMEHAYETCS YIeIsATb 0C000€ BHHUMAaHHUE
MOBTOPEHUIO W 0000IIEHUI0 Hanbojee 3HAYUMBIX U TPYAHBIX IS yYaIIUXcs
AJIEMEHTOB COJICPXKAHUS.

[Ipy BBITTOTHEHUN PEATbHOTO XMMHUYECKOTO SKCIIEPUMEHTA OOJIbIIIC BHUMAHHMS
yACHATh (OPMHUPOBAHUIO TaKUX YMEHHH, Kak HaOJIOJICHHWE, OIMCAaHHE CBOWMCTB
BCIIECTBA, (DMKCHPOBAHKE PE3yIbTAaTOB OIbITa U (opMyIupoBaHHE BHIBOAOB. Ilpu
0TpabOTKe MaTepHasia UCIOIh30BaTh BCE MHOTOOOpa3ue CYIIECTBYIOMINX 3aJaHHUH C
Pa3IMYHBIMU AITOPUTMAMHU PELICHUS.

DK3amMeHyeMble HHOT/Ia HE PACCUYUTHIBAIOT CBOE BpeMsi. Takue ciiyuyau HepelIKu
Ha aneJuIsusIX, KOT/Ia IeTU MOTUBUPYIOT ClIa0ble OTBETHI HEAOCTATKOM BPEMEHU JIJIs
AK3aMEHAIMOHHON paboThl. [IpaBuibHasi opraHusalys, KOHTPOJb BPEMEHH, YMEHUE
YEeTKO M TPaMOTHO OTpakaTb CBOU CYXKJICHHMS W BBIBOABI TaKXKe SBISIOTCS
KOHTPOJMPYEMBIMH 2K3aMEHOM B HOBOM (popMe YMEHUSMH M HaBBIKAMHU.

5. PEKOMEHJIAIINMA:
[IpoBoauTh OOyYeHHE B pamMKaxX TOBBIINICHUE KBaTU(PUKAIMSA I YUUTEICH,
paboTaromuX ¢ BHITYCKHUKAMH, TOTOBIIIUMHUCS K caade EI'D.
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