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AHanus pesynbratos O3
no xsmumumn B 2022 roay

Cokonosa Onbra BUKTOpOBHA

npepcepartenb npeagmetTHon Komuccum O no
xumum B TO, 3amectutennb ampektopa no HVIP,
yuutenb xsummmn MAOY rumHasum N226 r.Tomcka
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KoanyectBso y4aCTHMUKOB OI'3 No XuMuu
(3a nocnepgHue 3 roaa)

y oI 2018 r. 2019 . 2021 r. 2022 r.
K

It Yell. % Yell. % Yell. % Yell. %
BrIyCRHMKH TekyIIiero roxa, 1217 | 9959 | 1268 | 9953 | - i 988 | 99,30
oOyuaronuecs no nporpammam OO0
BBIMyCKHUKY JTAIIEEB U TUMHA3HUI 271 22.18 321 25,20 - - 262 26,33
Beimyckauku COII 927 75.86 912 71,59 - - 715 71,86
OOyuaroiyecs Ha JOMY 2 0.16 - - - - - -
vy

JACTHUKHU C OTPAaHUICHHBIMU 5 0.41 . 055 ) ) 9 0.90
BO3MOXKHOCTSIMH 3JI0POBbS
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JIlmarpamma pacnpenejeHus1 NepBUYHbIX 0a/y10B ydacTHUKA OI' mo xumum B 20221

Pacnipenenenue nepBuuHbIx 6ai10B yuactTHUKoB OI'D o xumuu B 2022 rogy
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JInnamuka pesyastaroB OI'D mo npeamery 3a 3 roaa

Monyunnmn otmeTky
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PesynbtaTtbl OD no A perMOHah

boubliiee KOMMYECTBO yYalIMXCs CIAl0T XUMHIO B YETBIPEX CyObEKTaX
001acTH:
ropoae Tomcke — 521
ropoae CeBepck — 118
ropojie CrpexeBon — 41
ToMmckui palioH - 5/
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J0J11 y4aCTHUKOB,

Moyl y4aCTHUKOB, MOJIYyYMBIINX
Jl0J11 y4aCTHUKOB,
KosmuecTBo NOJIYYMBIIMX OTMETKH OTMETKH
Hazanue OO MOJIyYMBIIMX OTMETKY
YYaCTHUKOB > «» 1 «5» (ka4yecTBO «3», «» 1 «5»
00y4JeHus1) (ypoBeHb
00y4YEeHHOCTH)
MBOY "Cesepckuii Jumeii" 14 0 100 100
MAOY COII Ne 58 14 0 100 100
MAOQOY Cubupckuii auueii r.
P 22 0 100 100
Tomcka
MBOY "COILI Ne 88 umenun
A.boponnHa u A.KoueBa" 16 0 93.75 100
MOY «COILI Ne 45
y 16 0 93.75 100
. CTpexeBoii
MAOY COII Ne 67 21 0 85.71 100
MAOY IIkonaa
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BoeiBoabl 0 xapakrepe pe3yabraroB OI'9 mo npeamery B 2022 roay v B JMHAMHUKE

-B 2022 rony HaOmromaeTcsl OTpUIlaTelibHAsS JUHAMUKA KOJIMYECTBA ydalluxcs,
BbIOpaBIIMX B KauecTBe OI'D nmpeaMeT « Xumus»;

-yBeJIMUEeHUE  KonumuecTBO yyammxcsa OB3, BbiOpaBmmx mgia caauu OI'9
PEAMET K XUMMUSI»,

- YBEJIMYCHHUE KOJHWYECTBA OTpHIATENIbHBIX OTMETOK Ha 2,02% (B cpaBHEHUU
2022 ropa ¢ 2019 rogom), Ha 1,69% (B cpaBHenuu 2022 ¢ 2018 romamm), 4TO
ABJIIETCA OTPULIATEIILHOU JTUHAMUKOM;

- CHIDKCHHE KOJIMYECTBA YIOBIETBOPUTEIIBHBIX OICHOK;

-yBEJINYECHHUE KOJINYECTBA OTIIMYHBIX PE3YyIbTaToB Mo cpaBHeHUIO ¢ 2019romom
Ha 5,78%;

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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M3MeHnnoch KoandecTBo 3aaanuii (0bu1o 22 3amanust), ¢ 2020roga ux crano 24.

Bce 3amanug noneneHsl Ha ABa OCHOBHEIX Onoka: Yactel n Yacts 2.
Yacte 1 copepxut 19 3amanmii ¢ KpaTKuM OTBETOM, B MX uucie 14 3amaHuil

0a30BOT0 YPOBHS CIIOKHOCTH U D 3aJIaHUM MOBBIIIIEHHOTO YPOBHS CJIOKHOCTH.
Yacte 2 comepxuT 5 3amaHui: 3 3aaHMs OTOM YacTH IOAPA3yMEBAIOT 3alllCh

Pa3sBEPHYTOIO OTBETA, 2 3aJaHMs DTOW YacCTH IPEAINOIAraloT BBIIOIHEHUE PEAIBbHOIO

XHMHYECKOI0 AKCIIEPUMEHTa U 0OPOPMIICHUE €r0 Pe3yJIbTaTOB.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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B OI'D> 2022 po6aieHo 3aganue 21  BBINOJIHEHHE, KOTOPOIO
MIPEAYCMATPUBAET COCTABICHUE TPEX MOJEKYJISPHBIX YPABHEHUU PEAKIINM,
WUTIOCTPUPYIONIUX  IOCJIEAOBATEIbHBIC  MPEBPAIlICHUS  HEOPraHUYECKUX
BEIISCTB («IIEMoYKa mpeBpalieHuii»). s oIHOro U3 HUX TpeOyeTcsl COCTaBUTh
COKpAIIIEHHOE MOHHOE YPAaBHECHUE PEAKIINH.

Eimé omqno HoBiectBo - B OI'D 2022 rona BKIIFOYEHA OOA3aTeIbHAS JUIS
BBINTOJTHCHUS MIPAKTUYECKAs YaCTh, COCTOSAIIAA U3 JIBYX 3aJaHul — 23 u 24,
00bEAMHEHHBIX €IMHBIM KOHTEKCTOM.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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PewaemocTb

Yacts 1- gocratouno Beicokuii ypoBeHb oT 80,36% g0 84, 62% wumeror
3aganus Ne2, 4, 5, 15, KoTopble OTpakarOT CTPOCHHE aToMa, BaJICHTHOCTb,
CTEIIEHb OKUCJIIEHUS U BUABI XUMHUUYECKOU CBS3H.

JI0OBOJIbHO XOPOIIMM MoKa3aTesb pemaemMocTu oT 66,3% mo 76,92% umerot
Bormpockl Nel, 3, 6, 7, 11, 12, 13, 14. DTo BOOPOCHI, CBI3aHHBIC C
BJIEKTPOJIMTUYECKOU JTUCCOIMAIIMEN, 3aKOHOMEPHOCTH UM3MEHEHUS CBOMCTB
AJIEMEHTOB B CBs3U ¢ nonoxeHueM B [ICXD, kimacchl HEOPraHNYECKUX BEIIECTB,
XHMHYECKUE PEAKIIMM 1 YCIOBHUS UX NPOTCKAHUS.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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Yactnu 2 OI'D mo xumuu (3aJaHus BBICOKOTO YPOBHSI CJIOKHOCTH) MOXHO YBHUJIETh OXHJIa€MbIE
IPOLICHTHBIC ITOKa3aTeau, HUCKIro4as Bompoc Ne22. HauOomplee KOIWYECTBO YUaIlUMXCS CIPaBUIINUCH C
3amanueM Ne20 — okucauTenbHO-BOCcTaHOBUTENBbHEIC peaknuu (70,61%). HemHoro Oojbiie IOJIOBUHEL
sk3aMeHyeMbIX (54,38%) cMOIIn CIPaBUTHCSA C «IICMIOYKOM ITPEBPAICHHI, YTO SBISETCS JOCTATOYHO HE
IUIOXUM PEe3yJIbTaToM ¢ YUETOM HOBOBBEIEHHOTO 3amanus. CaMblii HU3KuH nokasarens (48,58%) y 3amanus
No22 — komOuMHHMpoOBaHHas 3ajada. JlaHHBIM HU3KUKM pe3ylbTraT, MO BCEH BEPOSTHOCTH, CBSI3aH C
BBIUYHUCIUTEIbHBIMU CJIOKHOCTAMU MPU PEIICHUH 3aauH.

[IpakTHyeckass 4acTh HSK3aMEHa MoKaszajia Xopolnue pesynbTarbl. 63,11% yuammxcs crpaBUIUCh €
3aganreM Ne23. Yyammecss MOTYT MBICICHHO IPOpa0aTeIBaTh X0 SKCIIEPUMEHTA U 3allUChIBATh XUMUYECKHE
pEaKLMH, MOATBEPHKIAIOIINE COCTAB JaHHOrO BenlecTna. JIocTaTouHoO BBICOKMI pesynsrar 85,07% wumeer
3agaHue Ne24, 4T0 rOBOPUT O TOM, YTO MHOTHE y4dall[iecsi UMEIOT OIbIT BBIIIOJIHEHUS MPAKTUYECKUX padboT.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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Pemaemocth 3amanuii 6azoBoro ypoBHsi Yactm 1 (Nel-5,7-9,12-15,17,19) B 2022 ronmy
HaXOAUTCS Ha cpeaHeM ypoBHe (66,83%0).
Bricokue pe3ynpTarhl pelaeMoCTH UMEIT 3aganus Ne2, 5, 15.
Camblli BBICOKHH pe3ynbrar pemaemMoctd 3agaHus Ned «Xumudeckas CBsi3b. Bujbl
XUMHUYECKOH cBsi3n» (84,62%):
N3 mipeamokeHHOTo TIepeyHs BEIOSPUTE ABA BEIIECTBA C METAJUTMISCKOM CBSI3BIO.
1)P,
2)N,O
3)Mg
4)K,0 N

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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3aganue Ne§ « XuMuUYeCKHe CBOMCTBA MPOCThIX BellecTB — 38,26%0
Kakue n1Ba 3 nepeuncaCHHBIX BEIIECTB HE BCTYIAIOT B PEAKLNIO C MAarHUEM ?
1) Na,SO,

2) HNO,
3) Br,

4) CuCl,
5) KOH

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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3ajganue Nel9 « XuMu4deckoe 3arps3HeHUE OKPYKAKOIIEH CPEAbl U €ro

MOCHENCTBUS. YUEIIOBEK B MUPE BEMIECTB, MATEPUATIOB U XUMUYECKUX PEAKITUN

- 38,26%0.

Brruncanre maccy (B rpamMMax) cyib(ara Kajus, KOTOPY0 Hag0 BHECTH B IIOYBY

HA YYaCTKE IIOMIAJAbI0 25 M2, 3alUIIUTE YUCIO C TOYHOCTBIO 0 HeIbiX. OTBET:
T.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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Cpennss peniaeMocThb 3aJaHHI MOBLINIEHHOI0 YPOBHA CJI0:KHOCTH cocTaBasieT — 58,23%
W3 rpynmnsl 3a4aHKi TOBBIIIEHHOTO YPOBHS caMasi BBICOKASI peliaeMoCcTh Obli1a B Bopoce Ned «BameHTHOCTD.
CrerneHb OKUCIIEHUS XUMHUUECKUX 1EMEHTOBY - 80,36%0.
3aganne Ne4 YcTaHOBHTE COOTBETCTBHE MEXKIY (DOPMYIIOi BEIIECTBA U CTEIICHBIO OKUCICHHS a30Ta B JAHHOM
BEIIECTBE: K KKI0M MO3UIIUM, 0003HAYEHHON OyKBOM, MOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO,
0003HaYEHHYIO LIU(PPOIA.

OOPMVJIA BELIECTBA CTEIIEHb OKHUCJIEHUA A3OTA

A) (NH,),SO, 1) -3

b) Ca;N, 2) +5

B) Ba(NO,), 3) +3 s
4) +4

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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3ajjaHue NOBBLILIEHHOI0 YPOBHSI CJI0KHOCTH C CAMbIM HU3KHMM noka3zarejem — 3/,85%:

3aganue Nel/ «OmpeneneHue XxapakTepa cpelbl pacTBOpa KHCIOT M IIEI04Yeld ¢ IMOMOIIbIO
HHAUKaTOpoB. KauecTBeHHBIE peaKlMu Ha HOHBLI B pacTBOpE (XJIOpUa-, cynbdar-, kapooHar-, pocdar-,
TUAPOKCUA-UOHBI, HOHBI aMMOHMs, Oapusi, cepeOpa, Kanblus, Meaud U kene3a). [lonyueHue
ra3o00pa3HbIX BemecTB. KauyecTBeHHBIC peakIMU Ha Tra3000pa3HBIC BellecTBa (KHUCIOPOA, BOIOPO,
YIJICKACJIBIN a3, aMMHAaK )»

YCTaHOBHUTE COOTBETCTBUE MEXKTY JBYMsI BEIIECTBAMM, B3ITBIMU B BUJIE BOAHBIX PACTBOPOB, U
PEAKTUBOM, C IMOMOIIBIO KOTOPOTO MOKHO Pa3IMYUTh 3TH BEIIESCTBA: K KAXKJI0N IO3UIIUH,
0003HaYeHHON OYKBOM, MOJ0EPUTE COOTBETCTBYIOIIYIO MTO3UIINI0, 0003HAYECHHYIO IT(PPOA.

BEIHIECTBA PEAKTHB
A)LICl u HCI 1)KOH
b)NaBr u MgBr, 2)CaCO;,
B)NaF u NaCl 3)AgNO;,
4)H,SO,

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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Pewmwaemocmo eceit Yacmu 2 ¢ cpeonem cocmaessiem 64,35 %.

Pemaemocthb 3aganmii Ne20-22 cocraBuja 57,86%.

3aganue Ne20 - Ha OCHOBAHMHM CXEMbI pEaKIUM, MPEACTABICHHOW B €ro yCJIOBHH, COCTaBUTh
JJICKTPOHHBIA OalaHC W YPaBHEHUE OKHUCIUTEILHO-BOCCTAHOBUTEIBHOM pEAKIHUHU, ONPEAEIUTh
OKHUCJIUTEb U BOCCTAHOBUTEb.

Pemaemocts — 70,61%, pe3ynprar s JaHHOTO BHJA 3aJaHHUS MOXKHO CUMTaTh XOPOIIHM.
BOJBIIMHCTBO yYauxcs CIPaBUIMCh C 3TUM TUIIOM 3aJaHud. [Iprnuém mokasareny ropas3ao BhIIIE, YEM
B 2019rony.

Hcnonb3yss METOJ RJIEKTPOHHOTO OajaHca, paccTaBbTe KOA(PGHUIIMEHTh B YPaBHEHUM pEaKIuy, CXeMa
KOTOpOH

HNO, + PbS — PbSO, + NO + H,0

OHpC,[[CJ'II/ITC OKHCJIUTCJIb 1 BOCCTAHOBHUTCIID.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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3aganue Ne2l — «B3aumMocCBs3b pa3IMYHBIX KJIaCCOB HEOPraHMYECKHUX BEIIECTB.
Peakniuy HMOHHOIO OOMEHA M YCIOBHS HMX OCYIICCTBICHMS («IeHOYKa
npeBpaiicHuii»)». Pemaemocts — 54,38%0.
JlaHa cxema npeBpalleHuu:

Cu(NO,), —» Cu — X — Cu(OH),

Hanuiure MOJIEeKyIsipHbIE YPAaBHEHUS PEAKIIUM, C TOMOIIBIO KOTOPBIX MOYKHO
OCYILIECTBUTh YKa3aHHbIC MPEBpallcHus. [[Jis1 TpeThero npeBpalieHusi COCTaBbTE
COKpaIll¢HHOE HOHHOE YPAaBHEHHE PEAKIIUH. W

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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3aganue No22 — xoMOMHHpOBaHHAs 3adadya, MPEANoJiaracT BBIIIOJHEHHE ABYX
BUJIOB PAaCu€TOB. BBLIYMCICHHE MAaCCOBOM [JIOJM PAacCTBOPEHHOIO BEIIECTBA B
pPacTBOPE U BBIYMCIICHHE KOJMYECTBA BEIIECTBA, MACChl MK O00beMa BEIISCTBA IO
KOJIMYECTBY BEIIECTBA, MAacC€ MM OObEMY OJIHOTO M3 PEareHTOB WJIM IPOIYKTOB
peakiuu. Pemaemoctb — 48,58%, Huke, yem B 2019roxny.

K 120 r pacTtBopa ¢ MaccoBoi goiei Hutpara oapus 10% modaBuan n30BITOK
pacTBOpa kapOoHara HaTtpus. OmnpeaenuTe MacCy BhINABIIEro ocajaka. B orBere
3aMUIINTE YPaBHEHUE PEaKIMH, 0 KOTOPOM UIET peub B YCIOBHUU 3aJa4u, U
NPUBEINUTE BCE HEOOXOIMMBbIE€ BBIYUCICHHUS (YKa3bIBANTE €IMHULIBI U3MEPECHUS
MCKOMBIX (DPU3UYECKUX BEJIUYHH ).

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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Ilpakmuueckaa ywacmsv IK3aMeHA

3amanus Ne23 u Ne24

B cpennem penraemocts coctaBuia — (4,09%

3aganue Ne 23 — pelieHHE dKCIOECPUMEHTAJIbHBIX 3ajad Mo TeMe «HemeTasl
IV-VII rpynn n ux coenuHeHui»; «MeTtaiibl 1 UX COCAMHEHUs». KaueCcTBEHHBIE
peaKIMM Ha WOHBI B pacTBOpeE (XJIOpHUI-, HOAUA-, CyJb(dar-, KapOoHaT-, CUIMKAT-,
docdar-; MOH aMMOHUSI; KAaTUOHBI U3YYCHHBIX METAJIJIOB, a Takke Oapus, cepedpa,
KalblIMs, MEIM M JKele3a). JlaHHoe 3agaHue II03BOJISCT BBIIBUTH YyYaIIUXCS
CIIOCOOHBIX JyMaTh, IPOTrHO3HUPOBATh, MBICICHHO BRICTPAMBaTh X0 SKCIIEPUMEHTA.

Cpeanss pemaemMocTh 3aaaHus cocrabisieT 63,11%0, 3To ropazno Bhliiie, 4eM B
2019 rony.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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PemaeMoctsb 3amanus Ne24 «IIpaBuina 6e3o0macHOM paOOThI

B IIIKOJIbHOM Ja0oparopuu. JIabopaTropHas rocyaa u
o0opynoBanue. Pa3aeneHmne cMecer i O4MCTKA BEIIECTB.

[IpuroroBneHue pacTBOPOB» - TEXHHUKA MPOBEIACHUA
skcriepuMenTa — 85,07%.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO




Nk

®OPYM OU3VKO-MATEMATUYECKOIO l& gz g\
N ECTECTBEHHO-HAYYHOIO l I BNy rommeoe /7
OBPA30BAHMS 1\ -

/ “~ .".

— e
- P O W W 23, 0 gy . e P, S

- SR e A T ," :
RN, AF e m A e = e — e A—

AHAJIU3 METANPEIMEeTHBIX Pe3y/IbTaTOB 00y4eHHUs, IIOBJIUSBIIMX HA BHINOJHECHUE

3aganud KUM

Cnenyer oOpaTuTh BHUMaHHUE Ha 3agaHue Ne 16.

3amanus Nel8 u Nel9.
3aaHus BBICOKOIO YPOBHS CI0KHOCTH Ne20, 22.
3amanus Ne23.24.
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BbIBO/IbI 00 HTOTaX AHAIM32 BBLINOJIHEHUS 3aJaHHIi, [Py 3aJaHUI
/locTaro4yHbIA YPOBEHDb

Crpoenue aroma. CTpoeHHE 3JIEKTPOHHBIX 000J04eK aTOMOB IEpBbIX 20 XMMHYECKHUX AJIEMEHTOB
ITepnonnueckou cucremsl .M. Menaeneena;

BanentHocTs. CTenieHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB,

XUMH4YeckKas cBiI3b. BUAbl XUMWUECKOU CBA3HU,

OCHOBHBIE KJIaCChl HECOPTAaHUYECKHX BEIIECTB;

Knaccudukanus XUMAYECKUX PEAKIIUM 10 pa3IMnYHbIM MPU3HAKaM;

OKuCIUTENb U BOCCTAaHOBUTEIL. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIC PEAKIINY;
Brrurcienmne MacCoBOM J10JIM XUMUAYECKOTO JJIEMEHTA B BEIIECTBE;
[IpaBuna 6e3omacHOi pabOTHI B IIKOJILHOM Taboparopuu. JlabopaTopHas mocyaa u 000pyaoBaHUE. S

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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BriBoaABI 00 HTOrax aHAJIU3a BLINMOJHEHUS 3azlaHm7'I; rpyImmn 3adaHMI
IIpo0eMHBIE 0JI0KH

XVWMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XUMHUECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(DOTEPHBIX;

XVWMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XUMHUECKHE CBOMCTBA CIIOKHBIX BEIICCTB;

[IpaBuia 6e3ommacHOM pabOTHI B MIKOILHOM Jaboparopuu. JJabopaTopHas mocyna u obopynoanue. Paznenenne cmeceit u
o4yucTKa BemiecTB. [IpurorosieHue pactBopo [IpodiemMbr 6€301MacHOTO UCTIOIB30BaHUS BEIIECTB U XUMHUECKUX PEaKITUi B
TTOBCETHCBHOM JKU3HU. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIICH CPEIbl U €ro MOCeACTBUS. YeIoBEeK B MUPE BEIIECTB,
MaTepHUaJIOB U XUMHYCCKUX PEaKITUH;

OmnpeneneHue Xxapakrepa CpeIbl pacTBOPa KUCIIOT | IIEI0UYEH ¢ TIOMOIIbI0 MHAUKATOPOB. KauecTBEeHHBIC PEaKIIMKA Ha HOHBI B
pactBope (xJopun-, cyiabdar-, kapooHar-, pocdar-, THIAPOKCHUI-UOHBI; HOHBI aMMOHMSI, Oapusi, cepedpa, Kaublusl, M U
xenesa). [TonyueHnne razo00pa3HbIx BellecTB. KauecTBEeHHBIE peakiuu Ha Ta3000pa3HbIe BEMIECTBA (KUCIOPOI, BOJOPO/I,
YIJICKUCIIBIN Ta3, aMMHUaK);

XHMMHYECKOE 3arpsI3HCHNE OKPYIKAIOIIEH CPEeIbl U €T0 TOCISACTBUA. UeIOBeK B MUPE BEIICCTB, MATEPHUATIOB M XUMHYECKUX
pEaKIuii;

B3anMOCBs3b pa3IMUHBIX KJIACCOB HEOPTaHWYCCKUX BEIIEeCTB. Peakimu HOHHOro 0OMEHa M YCIOBHS MX OCYIIECCTBICHUS;
BrrduciieHre KoJiMuecTBa BEIIeCTBa, MacChl MM 00bEMa BEIIECTBA IO KOJIMYECTBY BEIISCTBA, MACCe WM 00hEMY OTHOTO U3
PEAreHTOB MJIU IIPOAYKTOB Peakiny. BeIYUCIICHHS] MAaCCOBOM JIOJM PACTBOPEHHOTO BEIECTBA B PACTBOPE.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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PexomeHnganuu no opranusauuu 1ug@epeHnupo 0 00y4YeHHUs MIKOJI
YPOBHEM INPEAMETHOU MOATOTOBKH

LHUKOB € Pa3HbIM

® OPHEHTHUPOBAHHUE yUaITUXCs Ha 00jee 0CO3HAHHBINM MOIX0/ K BRIOOPY dK3aMeHa M0 XUMUH;

®  0O3HAKOMJICHHE CO BCEMU HOPMATUBHBIMU JOKYMEHTAMH, PEIJIAMEHTUPYIOIIUMHU MTPOBEICHUE K3aMEHa,

e 1mpopaboTka aHamm3a pe3yiapTaToB OI'D mo XxumMuu 3a MPEAbIAYIIAA TIePHO;

e aHanu3 cnenudukanum, kogudukaropa u geMorepcur OI'D 1o XMMUU Ha y4€OHBIN TOJ;

® TPaMOTHOE MU PAIMOHAIBHOE IJIAHMPOBaHUE YUYEOHOro MaTepuala, Kak Ha ypoKax, TaKk MU Ha CIHEIHUaJbHBIX Kypcax s
yYalIuxcs 3auHTEePECOBAHHBIX XHMUEH;

®  WCIOJIb30BAHWE PA3IMUHBIX ONTUMATBHBIX METOIUK, MMOAXOI0B sl 60JIee TITyOOKO YCBOCHMSI Y4eOHOTO MaTepHaa;

® OCBOCHHE HOBBIX (MHHOBAIIMOHHBIX) TEXHOJOTUM MPHU MOATOTOBKE YUaIIUXCS K cAa4e YK3aMEHa,

® CHUCTEMaTUYECKOE U PETYISIPHOE PEIICHUWE TUIOBBIX U TPEHUPOBOUHBIX 3anaHui (mocoouss mo OI'D unm Ha caliTax) c
BBISIBJICHUEM MMEIOIIUXCS MPOOEIOB B 3HAHUSX,

® cucTeMaTuyeckas padoTa ¢ TeCTaMM Pa3JIMYHOTO YPOBHSI CI0KHOCTH BO BpPEMs TEKYILETO U UTOrOBOTO KOHTPOJIS, I1l€ 0C000
oOparaT BHHUMaHHE Ha IOAOOpP pa3IWYHBIX BHUJOB TECTOBBIX BOIPOCOB, TAKHE KaK, BBHIOOP HECKOJbKMX MPaBUILHBIX
oTBeTOB, ((hopma Bompoca 16) u T.11.;

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO

aflieq8eght of




-

=\ WECTECTBEHHO-HAYYHOIO

OBPA30BAHUE
W HALVIOHATILHLIEDP

> o>
- ATm

=~ oBPA30OBAHNS PPN A4

LHUKOB € Pa3HbIM

PexkoMeHnaanuu no opranu3auuu 1u@depeHiupoBaHHOr0 00y4YeHus KO0

YPOBHEM INpeAMETHOI MOATOTOBKH
® aKIICHTUPOBAHHE BHHUMAHHS HAa rPAMOTHOE M CHUCTEMAaTHYECKOE MPOBEACHUE MPAKTUUECKUX U J1a0OpaTOPHBIX padoT;

e Oosiee TiryOOKas mpopabOTKa IEMOHCTPAIIMOHHBIX, Ja0OPATOPHBIX U MIPAKTUIECKUX PAOOT C aKIICHTUPOBAHUEM Ha Ha3BaHMSI
7a00paTOPHOTO 00OPYIOBaHUS U 00JIACTH MPUMEHEHHUS TAHHOTO 000PYI0BaHHUS;

e 0TpaboTKa TEXHUKHU 0€30MaCHOCTH MPH BBHINOJIHEHUU PA3IMYHOTO pojia padboT Mo XUMUH,

® TPaMOTHOE MOCTPOCHHME YUEOHBIX 3aHATHI MPHU MOATOTOBKE ywanuxcs K caade OI'D mo XuMuu, Te CBA3BIBAIOTCS Ba)KHBIE
MOHSITUSA «XUMUS B OBITY» WM «XMMHUSI B HaIlIEH >KU3HUY;

e ycwIuTh paboty ¢ 3amaHuamu Nel9, rine nmpocnexuBaeTcs: mpsiMasi B3aUMOCBSI3b € )KU3HEHHBIMU 3a/1a4aMU U CIOCO0aMu UX
penieHus;

e oco0oe BHHUMaHUE IMEJaroroB XoueTcs oOpaTUTh Ha MPABUILHOCTH 0GopMIIeHHS OTBETOB B 3a1aHuu No20 - mponuceiBaTh U
IPaMOTHO PACCUMUTHIBATH CTEMEHH OKHUCJICHUS aTOMOB XHMMHMUYECKUX JJIEMEHTOB; MPaBUJBHO YKa3bIBaTh OKHUCIWUTEIb U
BOCCTAHOBUTEb, 0OpaTUTh BHUMaHWE Ha MPABWIbHYIO PacCTaHOBKY KOA(P(UIIMEHTOB B XMMHUYECKON peakiud,; IPaMOTHO
HAYYUTHCSI COCTaBJIATH AJICKTPOHHBIM  OajaHc; KEJIAaTebHO MHUCaTh OKOHYaHUE B CJIOBaX «OKUCIUTEIb» U
«BOCCTAHOBUTEIIbY, €CIU YUYAIIUMHUCS YKA3bIBA€TCSl HE KOHKPETHOE BEIIECTBO; €CJIH, YUAIIUMHUCS BBINMCHIBAIOTCS BEIIECTBA
OTJEIbHO, YTOOBI YKa3aTh OKUCIUTENIb U BOCCTAHOBUTEIb, HEOOXOIUMO BHUMATEIHHO MPOMKUCHIBATh MHACKCHI B COSAUHECHUH,
OYCHb BAXKHO B JICKTPOHHOM OajlaHCE PacCTaBIIATh HMMEHHO CTEIICHU OKHCICHUS XUMUYCCKUX JIEMEHTOB (-2), a HE 3apsiibl

. .
N1OHORB - " DAMO HO _LIDOIILU CLIBd b a /] 5 [ 1D O [1CK NOHHOILI'O OAJIAdAH a 00Dd /] L BHUMAHUC HA HNHJICK »
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YPOBHEM INpeAMETHOI MOATOTOBKH

e 0c000 ceiiuac oOpaTuTh BHMMaHHe Ha 3agaHue Ne2l — Ha ypokax XuMHUHM B 9 Kjacce KaK MOXKHO darle
UCIIOJIb30BaTh 3aJlaHusl C «IEeTOYKaMU MPEeBpalleHUi», MOKa3aTh YYalllUMCS JIOTHKY PacCyXKICHUN IS
MIPaBUJIBHOTO BBIMOJIHEHUS 3aJIaHusI, OTpadaThiBaTh CHEU(PHUUECKUE PEaKIMH, 3allMChIBaTh PEaKIU MOHHOIO
oOMeHa UMEHHO JIJISI TOM, KOTOPO# yKa3aHO B 3a/IaHUMU;

® [IpU BHINOJHCHUU 3amaHus Ne22 - BHUMATENbHO YMTaTh 3aJady W IPaBHILHO 3alKMCHIBATh (HOPMYIIBI UMEHHO
TEX BEIIECTB, KOTOPhIC JaHBI IO YCJIOBUIO 3aJaud; HE 3a0bIBaTh PACCTaBIATH KOI(POUIIMEHTH B YpaBHEHHUHU
peaKkIMy; MPaBUIbHO OKPYIIISTH JIO ILIEJIOTO YMC]Ia aTOMbl XMMHYECKHX JJIEMEHTOB (KpOME XJIopa, OOpaTUTh
BHUMaHHE Ha OKPYIJICHHE JO IEJ0T0 YMCIa OTHOCUTEILHOW aTOMHOM MacChl MEIN); MPaBUIbHO MPOU3BOIUTH
pacu€Thl C HCIOJB30BAHMEM KaJbKYJISITOpA; 3alMChiBaTh BCE C€AUHMIIBI M3MEpPEHHUs (DU3MUYECKHX BEIWYUH,

IMIPpaBUJIBHO IICPCBOAUTH MACCOBYIO JOJIO BCIICCTBA U3 IIPOLICHTOB B TOJIXO.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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YPOBHEM INpeAMETHOI MOATOTOBKH

e YyTOOBI TPAMOTHO BBIMOJHUTH 3agaHue Ne 23 | megaroraM HEOOXOAUMO OOBSICHUTH YYallUMCS, YTO
BBITIOJTHEHHBIM OYyJIET CUUTATHCS TOT «MBICICHHBIA IKCIEPUMEHT», B KOTOPOM BO3MOXKHBI 00€ XMMHUYECKHUE
peaxkuuu; oopamniaTh BHUMaHUE Ha TO, B KAKOM BUJI€ JIaHbI KUCIIOTHI JIJI MPOBEACHUS SKCIIEPUMEHTHI (pacTBOpP
WM KOHIICHTPUPOBAHHAsI); PacCTaBIsATh KOIP(OUIIMEHTHl B YPAaBHEHUAX PEaKIMH, MPAaBWIbHO YyKa3bIBaTh
MPU3HAKK XHUMHUYECKUX pPEakiuii, 0COOEHHO OOpaTuTh BHHUMaHHWE€ Ha oOOpa3oBaHME ras3a; HE 3a0bIBaTh

pacCTaBJITb UMCHHO 3apsAdbl MOHOB, 4 HC CTCIICHU OKHUCJICHUSI.

e 1pu moAroroBke ydammxcsa kK caade OI'D mo xumumu B 2023 romy, ocob0 oOpaTUTh BHHUMAHHE HA TEMBbI.
«OrnpeneneHue xapakTepa cpelibl pacTBOpa KUCIOT U IIEI0YEi ¢ IMOMOIIbIO MHAUKATOpoB. KauecTBeHHBIE
pEeaKIMu Ha MOHBI B pacTBOpE (XJIOpU-, Cyib(dar-, KapOOHAT-UOHBI, MOH aMMOHUs ). [lonydeHne razoo0pa3HbIx
BelecTB. KauecTBeHHbIE peaklMu Ha Ta3000pa3Hbie BeElIECTBA (KUCIOPOI, BOJOPOJ, YIVICKHUCIBIA Tra3,
aMMUaK)»; «XUMMYECKHE CBOMCTBA MPOCTHIX BEMIECTB. XHMHUYECKHUE CBOMCTBA CJIOKHBIX BEMIECTB.
B3anMOCBs3b pa3IMYHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB. Peaklu HMOHHOrO OOMEHA W YCJIOBHUS HUX
OCYIIECTBJICHUS». «XHMHUUYECKHE CBOMCTBA OKCHJOB. OCHOBHBIX, aM(OTEpHBIX, KHUCJIOTHBIX»; «CTemneHb
OKHCJICHHUS XUMHUYECKHX 3eMeHTOB. OKHCIUTEIh U BOCCTAaHOBHUTENb. OKHCINTEIHHO-BOCCTAHOBUTEIbHBIC
DEAKIIAI.

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO
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[lycmb 8ce Ymo meHaemcs,
u ece, Ymo Mol MO}EM U3MEHUMb,
CMO/IKHY8WUCb C SMUMU U3MeHeHuUaMuU,
coe/niarom Hawy WU3Hb Ay4Wwe.

bsaazo0dapto 3a BHUMAHUE!

#TOUNKPO #YUMBYAYLLEMY #YUUCbCTOUINKPO #TOUMKPO #YYUBYAYLLEMY #YYUCbCTOUNKPO




