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3aganue 20

Mcmons3ya METOO  3IeKTPOHHOTO OalaHCA, PaccTaBbTe KO3 OHIHEHTEHI

B HpﬂlIG}E.E‘HHGFI CXeMe PE‘HRIIHH
HNO; + HCl — Cl, + NO + H,0

VEaXHUTES OKHCIHTEIE H BOCCTAHOBHTETE.

CDJ'E‘]]?R-HHII'E‘ BEPHOTO OTEETA H YRA3AHHA N0 OIIeHHBAHHID
(TOmyCcKarTCa HHBIE (GOpPMYTHPOBKH OTBETA, HE HCKAKAIIIHE €70 CMEBICTA)

batasl

JIeMeHThl OTBETA:
1) CocTaBieH 31eKTPOHHBIH DamaHc:
2| N7 +38 5 N7
3 2c1? - 28 — C1y’
2) VkasaHo, uto Xmop B creneHH okucaeHud —1 (wrm HCI) aBnaetca
BOCCTAHOBHTENEM, a a30T B CTemeHH okHererns +5 (mm HNO;) —

OKHCITHTEIIEM.
3) CocTaBneHO ypaBHEHHE PeaKlHH:
2HNO; + 6HC] = 3Cl; + 2NO + 4H,0

OTeeT NpaBHIBHBIH H IIOIHBIH, BRIHYAeT B ceDA Bece Ha3BaHHBIE BEIIIE 3

37I€MEHTEI

IlpaBHIbHO 3aIIHCAaHBI IBA 3JIEMEHTA OTBETA 2

IlpasuapHO 3anHcaH OJHH 3€MEHT OTBETA 1

Bee snemeHTHI 0TBETa 3aIHCaHBI HEBEPHO HIH OTCYTCTBYIOT 0
Maxcumanwsbiii bann 3

30BA Ky
A 1
o 7 4

Oco0eHHOCTH:

be3 cocraBiaeHHOTO
3IEKTPOHHOIO OanaHca
ypaBHEHUE PEaKIUH HE
3aCUMTHLIBACTCS;

IIpaBunbHO HamMCaHHEBIC
CTCIICHU OKHCJICHUS
3JICMEHTOB;

JOnHO03HAYHO
OTOOPaKCHBI
OKHCIIUTEIIb U
BOCCTAHOBUTEIIb



3amanue 21

2024 ron

 Hammcars ypaBHEHUS peaKInid,
COOTBETCTBYIOILIIME CXEME IIPEBPALLCHUN; 32

KOKAYI0 peakiuio 1o 1 6amny = 3 6anna;

O CocraButh COKpalieHHOEC HOHHOE
yPaBHEHHE YKa3aHHOTO MpeBpalieHus + 1

oam

HUTOI 4 BAJIJTIA

30BA Ky
A2 g
ov h

2025 ron

U Hammcats ypaBHEHUS peakiuii,
COOTBETCTBYIOILIIME CXEME IIPEBPALLCHUN; 32

KaXIyro peakiuio 1o 1 6amty = 3 6anna;

HUTOI 3 BAJUIA

e




[IpuMepHast cxemMa OpraHu3alllu MPOBEIeHUs /(="
3KCIIEpUMEHTaANIbHOM yacTd OI'D mo xumum -~
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CrnenuanycT 1o MPOBEICHAID
|

WHCTPYKTaXa U 00ECTICUCHUIO

71a00paTOpHBIX paboT

______________________

OpraHu3aropsl }




NEPUOAUYECKAS TABNUUA
XUMUYECKUX SNEMEHTOB

BBINYCKHUK, TOJIKEH YMETh

ITOJIb30BAThCSA
1a0opaTOPHBIM

000PYyIOBAaHUEM PA3IUYHOIO

THma'




Hp ARKTHUYeCKOe 3aJaHHe

daa omsema ua 3adanue 23 ucnoassyame B'ITAHK OTBETOB Ne 2. 3anumiume
cHa4Ya1a Hosmep 3adanua (23), a zamem pazéépuymsiil oméem x Hemy. Omeem
sanucsiéaitme 4eémro u pazdopqueo. A1a oopmaenua oméema ucnoas3yime

HPEOTONCEHHYIO 6 300AHUN MADTUUHYIO Popmy, KOMOPYw caedyem nepeHecmu
6 B’ TAHK OTBETOB Ne 2.

23

Jlna mpoBeneHHA 3KCIEpPHMEHTAa BBIIAHEI cKIAHKH Ne 1 mw Ne 2 ¢ pacrBOpamMu
THIPOKCHIA HATPHA H XJIOPHIA KATBIIHA, a TAlKe TPH PEakTHBa: COLMHAA KHCIOTA,
pacTBOpEl HETpaTa Mean(1l) n kapOoHaTa KamHA.

1) ToapkO H3 yKa3aHHBIX B MepedyHE TPEX PEaKTHBOB BBHIOSPHTE OBAa, KOTOPBIE
HeOOXOIHMEI 1714 ONpedeIeHHA KaXKI0ro BeIeCcTBA, HAXOMAINETOCA B CKIAHKAX
No 1m Ne2;

2) cocTaBbTE MOIEKYIAPHOE, I[OJHOE H COKPAIIEHHOE HOHHEIE YpPaBHEHHA
peaKIHH, KOTOPYI IUIaHHPYeTe MPOBECTH 1A ONpPeJeiIcHHA BelIecTBa H3
CEIAHEH Ne 1;

3) cocTaBpTe MOIEKYIAPHOE, [OIHOE H COKPAIIEHHOE HOHHEIE YpPaBHEHHA
pPeaKIHH, KOTOPYI IUIAaHHPYETe MPOBECTH IIA ONpPEJCICHHA BEIISCTBA H3
CEIAHEH Ne 2;

4) nna odopMIeHHA X04a HSKCISPHMEHTA HCIOIB3YHTE IPESIIOKSHHYI) HIHMKE
TAOIHITY;

3anonHEHA TA0DIHIIA, OTPaKAKOIIaA PE3YIbTaThl BEINOIHEHHA ONBITOB

No Peaxtus Habnrogaemble DpH3HAKH peaKlHH
{)HB;TH (bopmyna man BemectBO Bemectso
HA3BAHHE) 3 ckIAHKH No 1 "3 cRIAHEKH No 2
1 | Hutpat mean(II) Breiman N3MmeHeHHI HET
(Cu(NOs)2) roxyooil ocagox
2 | Kapbonat kamua H3MeHeHHH HET Bernan oensri
(K2CO03) OCATOK
BBIBO/: TI'mopoxcun HaTpua X1opHI KanbIHA
: (NaOH) (CaCly)

23 3ajjaHye B HOBOM

dbopmMmare!

CocTaBIeHEL MDHEK}’JIKPHGE: IIOJIHOS H CDKPHD]EHHDE HOHHBIE }’PHBHEHHE
PCaKITHH:
1) k omeITy 1:
Cu(NO;3), + 2NaOH = Cu(OH), + 2NaNO;
Cu’™ + 2NO; + 2Na” + 20H = Cu(OH), + 2Na~ + 2NO;~
Cu’™ + 20H = Cu(OH),
2) k onwITy 2:
K,CO; + CaCly = CaCO; + 2KCl
2K™ + CO37 + Ca’™ + 2C1 = CaCO; + 2K* + 2CT
CO;T + Ca¥™ = CaCoO;

be3 3KCIIepuMEeHTAJIbHOU

JaCcTHU — HeT 23 3agauusa —>
BBIITYCKHHUK HE CMOXKET HOJIYYHUTh S
0aJJIOB — HO €CTh BO3MOKHOCTD
MOJIYYUTh «S»!

cJ
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IleyaTHbIE pecypcChl

Seisie NPOEKT C YYACTHEM PA3PABOTYMKOB KMM 0Or3

2025

OCHOBHOW FOCYAAPCTBEHHbLIN IK3IAMEN

THNOBBIE IHIAMEHALMOHKBIE BAPHANTSRI

NOod PEAAKUWMENA 4.0, AOBPOTHUNA

25|
BHNIOMM P o

oge.plus

Kak nmoaroroBurcg?

B. H. AOPOHbKWH, A.T. BEPEXXHAS, B. A. DEBPAJIEBA

i OI—3 XMMUA

TEMATUMECKMUMH
TPEHMUHT

M 1600 3AZJAHMI BCEX TUNOB B ®OPMATE O3

M 5A30BbIiA, MOBbIWEHHbBIA U BbICOKUA YPOBHMU
M NMPUMEPbI PELUEHWUS U OTBETbI

B TEOPMS NO BCEM PA3AE/IAM KYPCA

FOCYAAPCTBEHHAS WTOrOBAA ATTECTALMA

A.C. KOPOLWLEHKO, A.B. KYNLIOBA

XMUA

10 1PEHMPOBOYHbIX BAPUAHTOB
3K3AMEHALVOHHDIX PABOT
11719 OAT0TOBKY
K OCHOBHOMY
FOCY/JAPCTBEHHOMY JK3AMEHY
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DIIEKTPOHHBIE PECYPCHI

tDenepaanbm HHCTHT_VT nejarorm4eCkKux HSMEPEHHH

OTKPbITbIU BAHK TECTOBbIX 3A0AHUN

OTKpbITbIN DaHK 3agaHun O3 | Xumus

N 101BOP 3A/TAHHIT

[ Pac4yéTsl
Tembl K3C

1 NepBoHa4anbHbIe XUMWUYeCKUe NOHATUS

(J 1.1 Yucrble BellecTBa M cmeck. Cnocobel pasgeneHnsa cmecen

] 1.2 ATombl 1 MOneKynbl. Xumundeckne anemeHTbl. CUMBOMbl XUMUYECKMX SNTEMEHTOB. HpOCTbIe 1 CNOXHbIE BEWlECTBa.

(J 1.3 Xumudeckas dopmyna. BaneHTHOCTL aTOMOB XMMUYECKUX 3reMeHTOR. CTeneHb OKUCNEHNSH

O 1.4 3akoH nocTtosaHCTBA cocTaea BelecTB. OTHOCUTENBHAsA aToMHaa Macca. OTHOCUTENbHASA MOneKynapHada macca. MaccoBas 0ons XMMUYECKOTO 3f1IeMeHTa B

coeUHeHun
1.5 Konnyecteo Bewectea. Mone. MonspHaa macca. MonapHbeiid 06bEéM rasos. BaanMocBaab KonndecTea, Macchl M YMcna CTPYKTYPHbIX edvHWL BellecTBa

] 1.6 Pr3nyeckne 1 XMMN4ecKMe ABNeHnA. XumMmnyeckas peakums 1 eé npuaHaku. 3akoH COXpaHeHWA MaccCbl BEWECTB. XumMmmyeckue YpaBHEeHWA



2 :.'-f-w-*...: T e —— S e 1 HAREH f\ [ HT¥T CTPATEIHH
g ESUO | CUCTEMA YHWBEPCANBHOMO OBPA30BAHNA g,” sl * B ’T“ 3BTV OBPAIOBAHNA Bxon | Peructpauus

[oToBbLIe BapuaHTbl EI'9 / OI'9 u BIIP

OHnainH KoHcTpyKTOop No co3gaHnio KMM TpeHnpoBodHoro (ak3ameHalunoHHOro) BapuaHTa TunoBoro obpasua Ha 2024-2025 yyebHeih roa. Ha
calTe MOXHO cKayaTb U NPOBECTU ANarHOCTUKY no BecnnaTtHelM BapuaHTaMm, UN 3akasaTb YHUKaNbHbIA (MHOWBUAOYANbHLIN) BApUaHT, KOTOPLIN

S‘y’,ﬂeT co3naH u3 Hawero baHka 3anaHWK 3a Napv KIMKOB.

.EI




[ 2023-2024 ] 2024-2025

[ Olﬂ'ﬁﬁpb] [ HorGpe ] [ ﬂexaﬁph] [ Aueape ] [ QeEpans ] [ MapT ] [ Anpene ] [ Maii ]

l 09.09.2024. TpeHupoBodHasa pabota Ne1 no marematnke 9 Kanacc

l 11.09.2024. TpeHupoBoyHan pabota Ne1 no dpuanke 11 Kanacc
13.09.2024. TpeHupoBodyHaa pabota Ne1 no pycckomy A3bIKY 9 Knacc

16.09.2024. TpenuwpoBodyHaa pabota Ne1 no obwecTerosHaHuio 9 Knacc

|
|
l 17.09.2024. TpeHupoBodyHaa paboTta Ne1 no brmonorvn 11 Knacc
l 19.09.2024. TpeHupoBouyHana pabota N21 no xumuu 11 Knacc
l 20.09 2024 TpeHupoeodHaa pabota N21 no uctopum 9 Knacc
l 23.09 2024. TpeHupoBodHad pabota N21 no domauke 9 Kknacc

l 25.09.2024. TpeHupoBodHasa pabota BINP Ne1 no matematuke 4 knacc

l 27.09.2024. TpeHupoBodHana pabota BINP N21 no pycckomy A3biky 4 Knacc



|21_1G_ED24_ TpexnupoeodHaa pabota N21 no xumuK 9 Knacc

+ PaboTta coctaeneHa B COOTBETCTBMM C gemoeepcued EI3 / OF'3. [lemo-sepcna onybnukoeada Ha cante PN,

+ PaboTa npenHasHadeHa and y4alluxca, KOTopble NNaHWpyoT caasats 3k3amed WA B dopme BN vnn OF'2 no gaHHomy npegmeTy.
» Popma oryeta nybnukyetca and cbopa CTaTMCTUEM W ansHe lero ynyylleHUs KadecTsa paboThl yYMTena.

+ OdhmymansHele 3a0aHKa, OTBETHl U KDUTEPHMW NPOBEPKK DyQyT AOCTYNHLI ONA CKA4YMBAHMA B YKA3aHHLIE HKHKE CPOKM.

* Hi:e MOMHO CKa4YaTh BapWaHTLl M KpUTEDKHM K AaHHOKW paboTte. [InA pacnakoBkyn apxyMea MCnonb3ynTe nporpmay WinRar

CKa4aTbk 3303HMA dama nybnuxkauuu: 20.10.2024

CKayaTk OTBETLI M KPUTEPHM dama nybnuxkauuu: 21.10.2024




BupryanbsHbie 1a00paTopHbIE
paOOTEI — ITOMOIIL IPH
moJAToTOBKE K Ol D!

AN MHCTUTYT CTPATEMMH EOVHOE COOEPXAHUE
‘_‘7.7 _" PASBHUTHA OBPASOBAHMA m osmEro OBPASOBAHMH




BbibepuTte nabopaTopHyto paboTty

Toanam:

Cnocobbl pasfeneHus cMeceit CocTaBneHune Mofenei Monekysn MonyyeHue KUCNOpoaa U n3ydyeHue MonyyeHue BOAOPOAA U U3YYEHME ero
BeleCcTB U MOAENMPOBaHKe ero CBOUCTB CBOWUCTB
XUMWUYECKUX Peakuuit ¢
UCNOMNb30BaHUEM MONEKYNAPHOTO
KOHCTpYyKTOpa

~ P A
-
-

Toanam:

PelueHne aKCcrnepuMeHTanbHbiX 3aaay AmMdboTepHble coeJuHEHNS M3yueHne oKUCANTENbHO- CKOPOCTb XMMUYECKOM peaKLun.
no TeMe «OCHOBHbIE K/1accbl BOCCTaHOBUTE/IbHbIX PeaKLui 3aBUCUMOCTb CKOPOCTH OT
HEOPraHWYecKux coeuHeHun» pasnnyHbIX GaKTopoB

Toansm: . FUF Toanam:



PexoMeH1annm 1o noaAroToBKe
k OI'D o 6uomoruu B 2025 roxy =)

Hzmenenuti 6 cmpykmype KUM OI'3 no ouonozuu 6 2025 200y nem!
EL R

v' JlemoBepcusl, crienuduKanus, KoaupukaTop
A
%-;:._ 5

(dﬂ}l 8blO0pa memamu4ecko2o O10Ka u muna
sonpoca nadxcamv Ha 110060p 3adaHuL7)

v' O OI'D npeMeTHO:
KOMMEHTAPUH TIPEICENATENS

OEED)

v BHIEOKOHCYIIETAIINH 110 TTOArOTOBKE K OI'D 110 OMONIOruu, XMMHUH U
=]

pursuke

B paMKax npoekra Tenemnikona Kyoanu
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K OI'D no ¢usuke B 2025 roay —

Caenyer o0OparuTh BHUMAaHHME:

» I3MEHNIIOCh KOJIMYECTBO
3aJIaHUU 110 CPABHEHHUIO C
IPOIIIBIM TOJIOM; OBLIO 23,
cTajo 22;

» CiienoBareIbHO CHU3HUIOCH
KOJIMYECTBO IIEPBUYHBIX 0AJIOB

1o 39;

»3amaun 20 u 21 MoryT
O0a3upoBaThCsl HA MaTepUaje u3
TaKUX Pa3/ieoB Kak,
MEXaHUYECKHE, TEIUIOBBIC WU
AJICKTPOMAarHUTHBIC SIBICHUS;

Arzopumm BoinoAHeHus 3a0aHus 17

it} -
’ BHuMmatensHo npouutaitTe ycnoeue. Onpegenure, Kakaa 3KCMepUMEHTanbHaA 3agada nepeq Bamu

. nocTaBneHa.

VA B cooTBeTcTBUMM C 3aaaHueM oTbepute Heobxoaumbie npubopbl U Matepuansl.
— - .
© <1 HapucyinTe aKCnepuMeHTanbHylo YCTaHOBKY M cobepuTe eé.

VA MposeauTe NpAMble U3MEPEHUA U 3aNULLIMTE Pe3yNbTaTbl U3MEPEHUI C YYETOM MOrpeLUHOCTH.

I -

e B 3aBucuMocTu OT 3agaHuA nposeguTe KOCBeHHble U3MepeHUuA Unu c¢opMynMpyMTe BblBOA4 NO UTO-

5
raMm uccnenoBaHuA.

ITpn BeimosHennu 3aganus 17 HeobxoamMo BhIOpaTh HeobxoamMoe obopyaoBaHHe N3 M3OBITOYHOrO
Habopa, MCXOJAA W3 IOCTABJIEHHON B 3aJlaHUM 3aja4uM, cobpaTh YCTAHOBKY M IMPEJACTABHUTHL €€ CXeMy
B orBere. [lajee cieayer nmpoBecTH NpsIMbIe H3MEpPeHUS M MPeJACTABUTHL MX C YUETOM YKA3aHHOII B 3a-
JaHUM norpemrHocTH. PasinualioT ABa THNAa 3KCIEPUMEHTAJIBHBIX 3aJaHMil: HA KOCBEHHOE H3MepeHHe
H HCCJIeIOBAHHE 3aBHCHMOCTEI.

Tak kak mnorpelmrHocTh NPAMOro H3MepeHHs CBA3aHa C IeHOU jejieHuss npubopa, npudopsl
(nnn mkansl npubopos) BBIOMpAOTCH B 3aBUCHMOCTH OT 3HAUEHMH H3MepseMbIX (H3HUYECKHX BeJu-
YHH. TRK, ecJIn Hu3MepseMble CHJIbBI MeHblle 1 H. TO BblGllpReTCﬂ AMHaMoOMeTp 1, ecJIn JKe 3Ha4dYeHus
cuibl HaxoasATcsa B umHTepBaJse or 1 H no 5 H, To ciaeayer BocnosbzoBaThess AMHaAMOMeTpoM 2.

J_L’IH aMIiiepMeTpa HJH BOJIBTMETpa, HMMeIHX JBe IIKaJlbl M3MepeHHusdA, aHaJIO'HYHO Bbl6llpHETCﬂ
noJKJIO4YeHne, obecrieunBaiollee 6oJjiee TOUHOEe M3MepeHHe.

42

PexoMeHaanuu Mo noaAroroBKe =



Cnacu0o 3a BHuManue!



