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Usmenenns B KUM EIJ 2023 roxa B cpaBaenun ¢ KUM 2022 roaa

B sk3amenanmonHou pabore 2023 r mo cpaBHeHHMo ¢ paboroit 2022 r OPHUHATHI CIEIYFOIIHE
W3MEHEHHA:

1. 3menéH ¢opmar TIpeIbSBICHHS YCIIOBHS 3alaHus 23, OPHCHTHPOBAHHOTO HAa MPOBEPKY YMEHHS
IPOBOAUTH PACYEThl KOHLICHTPALIMA BEIISCTB B PABHOBECHOM CHCTEME. BMECTO TAOIHMIHOH (HOPMBEI
MIPEIBABIICHUS KOJTMYECTBEHHBIX JAHHBIX BCE AIIEMEHTHI OyAy T IpeAcTaBIeHbI B OpME TEKCTA.

2. M3meHEH nopsaIok cnenoBanud 3aganui 33 u 34,

3. Hsmenén OBEHb CJIOKHOCTH 3amaHui 9, 12 u 16: B 2023 1 ykaszaHHble 3a0aHUs OVAyT
Yp > y N
TIPEJCTABJICHBI HA MOBBIMMEHHOM YPOBHE CIIOKHOCTH.

B nenoMm npuHsATHIE W3MEHEHHS B SK3aMEHAIMOHHOW padorte 2023 I OpHEHTHPOBAHBI HA TIOBBIMICHUE
OOBEKTHBHOCTH IIPOBEPKH C(HOPMHPOBAHHOCTH pPsAZa BAKHBIX METAIIPEIMETHBIX YMEHHU, B IEPBYIO
oYepeab TAKHUX, KaK aHAJIW3 TEKCTa YCJIOBHA 3a/IaHMs, IIPEACTABIICHHOrO B pa3andHon ¢opme (Tadiwiia,
cxema, rpaWk), KOMOMHHpPOBAaHWE AHATMTHYECKOH W PACUETHOH IEATEIPHOCTH, aHAJIW3 COCTaBa
BEIIECTB M MPOTHO3 BO3MOXKHOCTH IPOTEKAHHUA PEAKIUH MEXKIy HHMH, MOISIUPOBAHUE IIPOLIECCOB H
OTMCaHWe TTPU3HAKOB UX MPOTEKAHUA H JI.



2022 2023

B peakTop NOCTOAHHOIO OO0BEMA MOMECTHIH OKCHI cepel(IV) H KHCIOpOD. B peakTop MNOCTOSHHOTO OOBEMA IOMECTHIH OKCHI cepei(IV) H KHCIOPOM.
B pe3yneTare IpoTekaHnd o0paTHMOM PeakIH B pesyneTate npoTeKaHHa 00paTHMOI peakilin

2505 + Oy == 2503y 280 + O = 2803
B PEAKIIHOHHOI CHCTEME VCTAHOBHIOCH XHMHUECKOE PABHOBECHE. B PCAKLHOHHOH CHCT€ME YCTAHOBHIOCH XHMHUSCKOe paBHOBecHe. lIpm 3ToM
Hcmone3yd JaHHBIE, TIPHBEIEHHEIE B TadlmHlle. ONPeIelHTe PABHOBECHVIO HCXOTHAS KOHIICHTPAITA OKCHIa ceprl(IV) cocTaRma 0.6 MOTE/T, a pABRHOBECHASL
KOHIIeHTpa SO, (X) 1 HCX0JHYH KoHIeHTparmo O, (T). KOHLEHTpalusd KHcaopoda H okcuaa cepel(VI) — 0.3 Mome/n u 0.4 MoIs/1

COOTBETCTBEHHO.
PeareHt S0, 0, SO; OmpermennIe PaBHOBECHYIO  KOHIeHIpammiw SO» (X)) H  HCXOIHYIO

HexoaHas KOHUEHTPALHA (MOIb/11) 0.6 KoHIeHTpaimw O ().

PaBHOBeCHAA KOHIIEHTPAIHA (MOIL/ 1) 0.3 0.4

BeIOepHTE H3 CIIHCKA HOMEPA OPABHIBLHBIX OTBETOB.
BEeIGepHTe H3 CHICKA HOMEPA NPaBHIBHBIX OTBETOB. 1) 0.1 MomB/I

1) 0.1 Mome/1
2) 0.2 Moms/1
3) 0.3 momp/1
4) 0.4 moms/1
5) 0.5 Mome/1
6) 0.6 Mo/

Januoure BB]G}JEIHHI)[E HOMcpa B TaﬁIHI.[Y oI COOTBCTCTBYHOITHMEH ﬁy]\'Bal\{Il.
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O1BeT:

2) 0.2 Monw/11
3) 0.3 moae/n
4) 0.4 MoTR/1
5) 0.5 MOIB/T
6) 0.6 MOTB/TT

3aIHmmHTe BEIGpPAHHEIE HOMepa B TaGIHIY MO COOTBETCTEVIOMIHMH §VKBAMH.
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OTEET:




Hanmmnrte ypaBHEHHS peaklHil. C IIOMONIBK) KOTOPBIX MOXKHO OCYIIECTBHTB
2 0 2 2 CIeTyIONIHe IPEeBPaIIeHNS:

H, (#30p1T0K). Pt
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[lpy HANHCAHHH VPaBHEHHI peaklHil VKAa3bIBaiiTe OPEHMYIIECTBEHHO
o0pa3yromHecs IPOIYKTEL HCIONB3YHTE CTPYKTYPHBIE (QOPMYIBEI OPraHHYECKHX
BETIIECTB.

Hamunmite ypaBHEHHA PEAKIHil, ¢ TOMOIIBK KOTOPBIX MOXKHO OCYIIECTBHTH
2 02 3 CTIe/IyIONIHE TPEeRPaIICHIA:

H, (u36bITOK). Pt
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IIpn HamHCAaHMH  YPAaBHEHHH  PEakimil  yKasplBaliTe  IPEHMYIIECTBEHHO
o0pa3yrolHecs MPOIYKTBL. HCIONB3YHTe CTPYKTYPHBIE (POPMYIBI OPraHHYECKHX
BCIICCTB.



ExxerogHo coctaButenu EI'D npoBogar
OTKPbITblE TPAHCNAUUW Ongd
npenoaaBaTenen.
[TocMOTPETL MOXHO 34€ECh:

https://www.youtube.com/live/2QYWDbtDv-

1s?feature=share



https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Flive%2F2QYWbtDv-1s%3Ffeature%3Dshare&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Flive%2F2QYWbtDv-1s%3Ffeature%3Dshare&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Flive%2F2QYWbtDv-1s%3Ffeature%3Dshare&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Flive%2F2QYWbtDv-1s%3Ffeature%3Dshare&cc_key=

3agaHuna 33 (HaxoxkaeHue opraHn4yeckom Gpopmynbl)

% TONbKO rOPEHNE N MACCOBbIE A0, HUKAKUX APYIrMX Moaenen
3a/1a4 He }KAaTb

pacyeTHble 33434 NepBOU YacTH

B 26 He bygeT MONAPHOCTU , KOUCTANNOTUAPATOB U
PACTBOPUMOCTU (Npn pasHbIX TeMmnepaTtypax) He byaeT

B 27 - TONbKO TEpMOXUMMUA, He byaeT 06 bEMHbIN
COOTHOLLUEHUMN

B 28 - 06s3aTenibHO byAeT BbluMCAEHNE BbIXOAa NPOAYKTa
peakLUM N MacCOBbIX A0NEN NPUMECH



B 3apaHusx, roe Hago Hantn XY, He MOXXET ObITb NMOBTOPSAIOLLNXCA LNP

B 3agaHuax, roe oTBETOM CNYXUT nocrieqosarteribHoCTb 3-4 uudop, 30ecb MoryT
ObITb MOBTOPLI, HO HE BCE LNAPblI OANHAKOBbLIE

"leTepouuknbl

MoryT 6bITb B 3agaHnK Ha Knaccudunkauyuo, HO He B 3aJaHNK Ha XUMUYECKNE
CBOWCTBa

B 21 He ByayT BKNOYATb KACSIbIE COMN, B KOTOPbIX HEOAHO3HAYHO AN

LLKOSTbHUKOB onpeaensieTcs cpeaa

MoryT ObITb TOSNBKO rMAgpPoKapooHaT (Lweno4vHas) v rugpocynbsdar (kucnas)




BOHpOCbI 0 3alaHUAX Ha Knaccncpnkaumm
8 knacc:

«B npouecce obmeHHOro B3auMmMoaencTBUA KUCTNOThI U LLENoYN piatalia Svirides
(ocHOBaHMR) NpouCxoaAUT HENTPanu3auus cpeabl, NO3TOMY Takue bﬂ
peakuun HasblBaloT peakuuaMn HenTpanusauum»

[loaTomy
nwboe ocHoBaHue + niobas kucnoTta = peakuus HeuTpanusauum

K peakyusm Helmpanusayuu omHOCUMCs mMOnbKo peakuusi Mexoy kucrnomol u
OCHO8aHUeM (pacmeopumMbiM U HepacmeopuMbiM). YmoyHeHue: 2udpam aMmmuaka =
2udpokcud aMMOHUs (cnaboe ocHo8aHUe) C KUCIOMOU MOXHO cHyumamb peakyueu
Heumpanusayuu? Uenoyb ¢ gbeHonomM (kapbornoeas kucroma) MOXHO cHumame peakyuel
HelUmpanusayuu?

A 83aumoldelicmeue WesnoYu ¢ KUCol Conbio He siensemcs peakyuel Hempanusayuu, HoO
A1 A6N1AeMCs Npoueccom Helmpanusayuu?

3apaHee cnacubo!

K 3adaHuro 17. OmHoOCUM NuU K peakyuam Heumpanusayuu cnedyruwjue
83aumodelicmeusn; ammuak nubo conu aMMOHUSA ¢ Kucrnomamu,; ¢peHos co
WwenovYamu; KucrnomHbie okcudel ¢ pacmeopamu wenoyedl; amgbomepHsbill
2udpokcud co weno4bro? Cnacubo.



Peakuuun 3ameuwieHus
8 knacc:
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Peaxkumn CHOmHO Ipyroe BourrecHe e me I
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NPOCTN BurrecHenne xeacaa

M3 Cro OKCHAA WHOMBHHCM

AB + ( A+ CB '
Fe. O, + 2Al = 2Fe + AL, O

Peakuyusi okcuda KpemMHusi/okcuda anroMuHusi/okcuda YuHKa ¢
kapboHamom/audpokapboHamom Hampusi Npu crnnasneHuu Henb3s cyumame
peakuyuel 3amelweHus (coanacHo WKobHOMYy onpedeneHuro peakuul
3aMelyeHusi), oOHaKo 0aHHyr peaKkuyuro 4acmo Hasbliearom peakyuel 3aMmeweHus
8 MHO204UCNEeHHbIX epyrnnax rno nodzomoske K EI3, sHecume, noxanydcma,
ACHOoCcMb 8 OaHHbIU sornpoc. Cnacubo ozpomHoe!




[OMOreHHbIe 1 rerTeporeHHble peakuuu

CmaHoeumCﬂ nu aaaocpasH_aﬂ peaKuUE 8 Fomorennue u rereporennsie
pamkax EI3 eemepozeHHoOU, ecnu Ha

peakumn

nosepxHocmu kamanusamopa udem? St B
X HMIUecs

BACTCR 2emie

Natalia Sviride... |

fIpoTeKaouan B npepeaax oanoil asn, Hasw-
CROU peaKyuent

171 PEAKILMA, NPOTEKAOUAN HA rpavnue pa3aena das, nasm
POSENHOR XUMUNECKOR PeaKyuct

u

Choxnan XHMHNCCKAN peakuun, B }\O.’()]N)lvl OAHH CTAAHH ABANIOTCA
FOMOTEHHBIMH, a ApYr#ae rereporennMH, HasuBaercs SOMOCERNO-2EME PO~
2eHnod.

I{YPC H B 3aBHCHMOCTH OT Toro, Oany W HECKOALKO (a3 o6pasyior HEXOAHE
BEIECTBA W IPOAYKTH pes

XHMHYECKO

KHHETHRH

AKIHH, XHMHYECKHE TPOUeCCh MOTYT GMThH IroMO-
PASHLIMH WK retepadasnsmmg.

Fomog

EIHEM B A3able

mem GyaeT HasMDaTLCH NMPOUCCE, B KOTOPOM

AORNNE BEINECTBA, CTAGHNbLHLE NPOMEKYTOURLIC BEULECTBA | NPOAYKTM

FAKILIN HAXOASITCH B Npefeaax oauoR (asw
Femepogasnase Gyaer nasusarses npouece
WRCTBA, CTAOIABIKE NPOMEKVTOUNKE BEML

A3VI0T 6ONeC YeM oAny dasy

Houarus romo- i 1

y B KOTOpOM HCXOAHKe
CCTBa H NPORYKTM peaxuuu

"‘1’;“":“ HOCTH COBEPIICHNO HeIADNCHME OT NONATHA
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TlpnMeposd roMorennsx peakunit Momer CAYKNTH MoBan
8 pacrsope, Ip porennoft pes
' Han ua OBCPXHOCTH

peakuns
UTL 10045 pe-
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OHHOro cocvaa. lloxsrua eroMo-
I KaK K peaxuus B 1eNOM, Tax |

TACALHON cragun. I'oOMOreHBo-rereporenias Moxer GuTsh

0 craauit

POrCHHOM NPOLECCE HCXOAHLE BEUleCTDa

TN MOTYT HaxoanTucs B oanoRt gase. Tak, ruapuposa-

TCTBHE MOTAANHYECKONO HHKE
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POAYKT PeAKUNHM 3TaH (l()]‘n“}h'l OARY Qasy,




OTtBeTbl Ha BONpOCH! NO 3apaxnio 30

Kucnble conv AMCCoLUUpyIoT CTYNeH4YaTo, Hanpumep:

NaHSO; — Na* + HSO,;~ (nepBasi CTyneHb),
HSO," s H* + SO~ (BTOpas CTyneHsb).

Ans conen cnabblX KUCMOT B MIOHHOM ypaBHEeHUU UCMNOoNb3yeTCs
sanucu tuna: Na* + HSO4~

| Ho B cnyyae rugpocynbghatoB BO3MOXHbI 3anvcu
kak Na*+ H*+ S0O,>, taku Na* u HSO,

I Ans dochopHON KMCNOThI BO3MOXHbI 3arnvcu
kak H*+ H,PO, , Takun H;PO,

! Ins pacTBOpa aMmmuaka BO3MOXHbI 3anncu
kak NH;-H,O, tak u NH,OH
I Ins rugpokeuaa Kanbunusi BO3MOXHA 3anuch B

MOneKynsapHou oopme B NPaBo YacTu ypaBHEHUS, €Cnu
peyb uaget 06 obpaszosaHumn ocanka




Ecnn B 3apgaHuax 6, 29, 30 HanucaHo, 4TO
BblOENUNCHA ra3 — 9TO HEe 3HA4YUT, YTO TOJNIbKO OH,
YTO HUKAKUX OPYrnUX NPU3HaAKOB HET

BrioniHe MOXeT ObITb 1 0CagoK, eCnn He CKasaHo
obpaTtHoe

B 3apgaHumn 30 o00fA3aTenbHO CcoKpallaTtb
KpaTHble KOIAMULIMEHTbLI, ECNN HE COKPaTUTb,
TO CHWXalT Oannbl, B OCTalnbHbIX 3agdaHusAX
O0MNyCTUMBI KpaTHble 7 yOABOEHHLIE
KO3 PULINEHTDI



HekoTopble peakuuu n3 opraHMkKu, B KOTOpbIX YacTo oimnbatroTcs

A 6bl He cTana nucatb cBA3b Mexay O n Ca nanovkon, MHOrne akcnepTbl K
9TOMY oTHOocATca cTporo!!!

HanoMHWM HEKOTOpbIe CTPYKTYPLI U peaKuum | ;‘,‘r

Natalia Sviride...

Tepmuueckue npespallieHun conei kap6oHOBLIX KUCNOT
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MHozoamomHbie cnupmsl 6cmynaiom 6 peaKyuu, xapaKmepHbie 0N cnupmoe, Hang

obpa3syiom cnoxHbie 3¢hupbl
O
o) 11
H2C—O-H Y H2C—0O-C-CH, O
+2HO-C-CHy—— +2h,
HoC—OH ’ H2C-0-C—CH,;
Anauetart 3Tune Hrmuko na
H2C—OH chlz—o—Noz

HC—OH + 3HONO, — HC—0—NO
| 2  +3H0

H2C—O-H H2C—0O—NO2

TPUHUTPAT rNUUepuHa

S

Pl o)  BOOUPE

L

Natalia Sviride...




Fudponus cnoxHbix 3¢oupoe

g

B xucnot cpede: Y

Natalia Svinde...

o

p H,SO 0

cHy-& i //

Rlae, +HO0 === ¢ + CHy-CH,CH,-OH
O_CHz_CHz_CH3 \

OH NPONUMOBLIN CNIUPT

NPONUNOBbLIA 3PUP YKCYCHON KUCNOTbI
YKCYCHasi Kucnora

B wenouHoll cpede:
0
//

CH5;-C //
\ CH;—C +  CH;-CH,-CH,-OH
O_CH2—CH2-CH3+ NaOH —» \

& ONa NPONUMOBLIA CNUPT
auertart HaTpus

AMuHokucnoms! moxe obpasyom CnoXHbie 3Qhupbl:

// A S
H,C—C + C,HsOH ==—= CH,—C ¥ e
| \ I O-CH,-CHj
NH, ©OH NH,
aTUNOBbIN achup
aMUHOYKCYCHOW KUCNOTbI
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lNonyvyeHue OuxkapboHOBbIX KUCNOM U KapboHUNbHbLIX COEOUHEHUU

Natalia Sviride... ‘

5 ©+ 8KMnO, + 12H,S0, —= 5 H%*,c-CHz-CHz—cnz—Cch{'g +
B H

+ 8MnSO, + 4K, SO, + 12H.,0

+ K,Cr,0- + 44,80, — 3 + Cry(S0,), + K,SO, + 7TH,0

Q-CH-CH—O + 8KMnO, + 12H,S0;, ———»

Il b © soowe




B 32 moKeT bbiTb He nocneaoBaTe/ibHaA CXema npeBpaLLeHUA

4 PaHblue TaKoro He 6bia0!!!

Japanue 32

Natalia Sviride...

Harmmmmre YPaBHCHHA peaxunﬁ, C HOMOMBI KOTOPBIX MOKHO OCYHICCTBHTD CJIACIY IOIHNEC

npeBpanieHs:
0o KOH KOH
X, .H X, Cn_mp: X — X, —> auemr kamus
20
O

[Ipn nanmcanum ypasueHuii peakiimii ykaspiBaifte npeumy mecTBeHno oopasy ommecs
MPOJIY KThI, HCTIOJIL3Y iiTe CTPYKTY pHBIE (POPMY bl OPraHUYECKHX BEIIECTB.



