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Crpykrypa KUM OI'9 nmo xumuu B 2025 roa
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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
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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

. \,;\'\HN.-\H”},

2025 ron

U Hammcats ypaBHEHUS peakiuii,
COOTBETCTBYIOILIIME CXEME IIPEBPALLCHUN; 32

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

HUTOI 3 BAJUIA




[IpuMepHast cxeMa OpraHu3alliu MPOBEIeHUs (="
IKCIEepUMEHTaabHOM yacTu OI'D mo xumuu *&.

_______________________

CrnenuanycT 1o MPOBEICHAID
|

WHCTPYKTaXa U 00ECTICUCHUIO

71a00paTOpHBIX paboT

______________________

OpraHu3aropsl }




NEPUOAMYECKAR TABAMUA
XMMMUYECKMX 3NEMEHTOB
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BBINYCKHUK, TOJIKEH YMETh
ITOJIb30BAThCSA
1a0opaTOPHBIM
000PYyIOBAaHUEM PA3IUYHOIO
THIIA!



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 3aJ1aHUE 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»!
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Kak nmoaroroBurcg?

[TeuaTHbIE pecypChI '

B. H. AOPOHbKMWH, A. . BEPEXXHAS, B. A. DEBPAJIEBA

wie  NPOEKT C YYACTHEM PA3PABOTYWKOB KMM 0r3

S r3 XUMus
0 OCHOBHOW TOCYAAPCTBEHHbIA 3K3AMEH

WKONE
Ora-2025 INKIMINNHVI’I
cctomion roomrcag

XUMUSA TEMATUMECKMMH 10 1PEHMPOBOYHBIX BAPUAHTOB

IK3AMEHALVOHHbIX PABOT
P IR MOAroTOBKM
THNOBBIE IHIAMEHALMOKHBIE BAPHANTSI

K OCHOBHOMY
NOQ PEAAKUMEN 1110, HOBPOTHNA W 1600 3AAAHMIA BCEX TUNOB B ®OPMATE O3

W 5A30BbI, NOBBILEHHbINA M BbICOKUIA YPOBHU I'OCVnAP(TBEH HOMY IK3AMEHY
I ﬁ_o] W NPUMEPbI PEWEHMUSA U OTBETI

B TEOPUA NOBCEM PA3LE/IAM KYPCA
0ge.plus .

TOCYAAPCTBEHHAS WTOTOBAA ATTECTAUMA

0r3-202!

A.C. KOPOLLEHKO, A.B. K*VHHOBAM

2025




DIIEKTPOHHBIE PECYPCHI

(DEﬂEpaﬂbeIH HHCTHTyT negarorm4eCkmx HSMEPEHHH

OTKPbITbIU BAHK TECTOBbIX 3A0AHUN

OTKpbITbIN OaHK 3agaHun O3 | Xumus

NP 101BOP 3ATAHIT

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

OHnanH KoHCTpYKTOp no co3aanuio KMM TpeHMpoBOYHOTo (3Kk3ameHalMoHHOro) BapuaHTta Tunoeoro obpasua Ha 2024-2025 yy4ebHei roa. Ha
caiTe MOXHO cKayaTb U NpoOBecTU ANarHoCTUKY rno BecnnaTtHelM BapuaHTaMm, Unn 3akasaTtb YHUKaNbHbIA (MHOMBUAOYANbHLIN) BApUaHT, KOTOPLINA

GgmeT co3naH M3 Halero DaHka 3agaHuin 3a nanv KIMKOB.




[ 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




BuptyaneHeie 1a00paTopHEIE
paOOThI — MOMOIIb ITPH
noaArotoBke Kk OI'9!

ZFN MHCTHUTYT CTOATEI MM EOVHOE COOEPXAHUE
yo :I PAZBHTHH OBPAZOBAHMA m OsmEro OSPA3OBAHMﬂ

2R, o
’:-‘ y $ MHHHCTEPCTRO NPOCBELLEHMA
R\ POCCHACKOA SESIEPATIMM




Bbibepute nabopaTopHylo paboTy

Toanam:

Cnoco6bl pasfeneHus cMecei CocTaeneHue Moaenei Monekyn MonyyeHue KUCIOPOAa U U3ydeHue MonyyeHue BOAOPOAA U U3Y4YeHUe ero
BellleCTB U MOAENMPOBaHUe ero CBOWCTB CBOWCTB
XUMWUYECKUX Peakuuit c
UCNOMNb30BaHUEM MONEKYNAPHOTO
KOHCTpYKTOpa

. v
x

Toanam:

Toanam: . a0 Toanam:

PellieHne akcnepuMeHTanbHbix 3a4ay AmMmboTepHble coeIMHEHUA N3yyeHne oKUCNUTENbHO- CKOpOCTb XMMUYECKOW peakuun.
no TemMe «OCHOBHbIE KNacchbl BOCCTQHOBUTE/bHbIX peakuum 3aBUCUMOCTb CKOPOCTU OT
HEOPraHMYecKux coenHeHnn» pasnuyHbIX GakTopoB



PexoMeHIAIMHA 110 IIOATOTOBKE
K OI'9 o omosorum B 2025 roay
Hzmenenuti 6 cmpykmype KUM OI'3 no ouonozuu 6 2025 200y nem!

i [m]
_.- [ o U

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

v' O OI'D npeMeTHO:
KOMMEHTAPUH TIPEICENATENS

020
v' BuzeokoHcynbraiuu 1o noaroropke k OI'D mo 6uonoruu, XuMuu 1 %
ElEEE

pursuke

B paMKax npoekra Tenemnikona Kyoanu



K OI'D no ¢usuke B 2025 roay N—

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;

\-\*F\"'”“"\”H.q
ov

Arzopumm BoinoAHeHus 3a0aHus 17

‘ 1 ” BHumatensHo npouutaiiTe ycnoeue. Onpegenure, Kakaa 3KCMepUMEHTanbHaA 3adada nepeg Bamu
|

| nocTaefieHa.

A B cooTBeTCTBUM C 3aaaHveM oTbepute HeobxoauMbie Npubopbl U Matepuansi.

B S o
© <1 Hapucyiite 3KCnepuUMeHTanbHyi0 YCTaHOBKY U cobepute eé.

A MpoBeauTe NPAMbIE U3MEPEHWUA W 3anULLKMTE Pe3yNbTaTbl U3MEPEHWUI C YYETOM MOrPeLLHOCTY.

4
Ui

B H B 3aBucuMocTu oT 3agaHuA nposeguTe KOCBeHHble U3MepeHUuAa Unu c¢opMynMpyﬁTe BbiBO4 NO MUTO-

raMm uccnenoBaHuA.

ITpn BeimosHenuu sananusa 17 Heobxoammo BeIOpaTh HeobXxoxanMoe obopyaoBaHHe U3 M3OBITOYHOrO
Habopa, MCXOJAfA M3 IOCTABJEHHOII B 3aJlaHMM 3ajJa4uM, cobpaTh YCTAHOBKY M IMpEACTABUTHL €€ cXeMy
B orBere. [lajiee cielyeT NpoBeCTH NpsAMbIe H3MEPEHUS M NPEJACTABUTH UX C VUETOM VKA3aHHOI B 3a
JaHUM norpemHocTH. PasanuaroT ABa THNA 3KCIEePUMEHTAJLHBIX 3ajJaHMil: HA KOCBEHHOe H3MepeHHe
U HCcCle/JoBaHHe 3aBHCHMOCTEN.

Tak kKak IOrpelIHOCTs IPSAMOro H3MepeHHs cBA3aHa ¢ LEeHON jeJeHuss npubopa, npuGOpLI
(nnn mkansl npubopoB) BBIOMPAIOTCSH B 3aBHCHMOCTM OT 3HAUEHHH H3MepseMbIX (H3HUECKHX BeJH-
YHH. TRK, ecJin u3MepseMble CHJIbI MeHblle 1 H, TO BblGleﬂeTCﬂ AMHaAMOMeETpP 1, eCJIN Xe 3Ha4yYeHus
cuibl HaxoaAaTes B mHTepsBajse or 1 H go 5 H, To caeayer BocmoJsib3oBaThes AMHaAMoOMeTpoMm 2.

ﬂ.,'lﬂ aMliiepMeTpa HIH BOJIbTMETpa, MMeIHX [ABe IIKallbl M3MepeHHudA, aHaJIO'HYHO BblﬁllpﬂeTCH
NOoJKJIIOUeHNe, obecrieunBalollee 6oJjiee TOUHOe M3MepeHHe.

42

PexoMeHIanuu 1o nmoJAroToBKe =



Cnacu0o 3a BHuManue!



