BCEPOCCUMCKAS OJIMMITHATA IITKOJIBHUKOB
XUMMUAL. 20262027 yu. r.
IIIKOJIbHBIN DTAIL 9 KJIACC

MakcuMmasbHOE KOJIMYEeCTBO OAJLJIOB 3a oaumiuagy - 100

3amanue 1.
BapuaHThl 3aauusi cMOTpUTE HA CTP. 6.

Nel. B kakoM OOBEMHOM OTHOIIIEHUN HYKHO CMEIIAThH BOIOPO/I U KUCJIOPOJ, B 3aKPBHITOM COCY/JIE, UTOOBI ITOC/Ie 3aBEPIIeHUS
PeaKIy 1 OXJIAXKIEHUs COCY/Ia IO MCXOMHON TeMIIepaTyPhl JaBIeHIe B HEM YMEHbBIIIOCH B 2 pa3a’ V3BecTHO, 9TO B cocye
[I0CJTe PEeAKITNH TIIEIOIIAsT JIy IMHKA BCIBIXUBAeT. JaBieHreM mapoB MPOJyKTa PeaKIuu IpeHedperuTe. 3aullnTe OTBET B BHJIE

OTHOIIEHUA MUHHUMaJIbHO BO3MOXKHBIX HaTyPaJIbHbIX YUCEJI.

3amanue 2.
BapuaHThbl 3agaH1s CMOTPUTE HA CTP. 6.

Ne2. HewmsBecTHOe BeIECTBO, BOJHBIN PACTBOP KOTOPOTO JAéT UEPHBIA OCAJI0K C PACTBOPOM CyJbdaTa MeJId, COCTOUT
TOJIBKO U3 MOHOB, M303JIEKTPOHHBIX aTOMY aproHa. UHCJ/I0 KATHOHOB B BEIEeCTBEe OOJIbIIlEe YUC/Ia AHUOHOB.
3anuimre XUMIUIECKY0 (POPMYJIy 9TOrO BEIIEeCTBA.

CKOJIBKO MOJI€li 9JIEKTPOHOB COJEPXKUTCH B 2 MOJIb BEIECTBA?!

3aganue 3.
BapuanTbl 3aganusi cMmoTpuTe Ha cTp. 6.

Ne3. Bribepure sBe cost, BOJAHBIE PACTBOPHI KOTOPBIX BCTYHAIOT JAPYT C APYTOM B XUMUYECKYIO PEAKIINIO, COIIPOBOKIAI0-
[y IOCs BBIJIEJIEHIEM Ia3a:
e ['miapokapboHaT HATPUS
e XJlopuj HATPUS
o CoJisiHas KUCJIOTA
e Kapbonar KabIins
o ['mapocynbdar HATPUS

3aganue 4.

Ned. Bunnwn-ITyx namésn psgom ¢ momom [lsraduka 6/1ecTIyo cepyio IACTHHKY ¢ MeTajuindeckuM OsreckoM. [Ipu cunbprom
HarpPeBaHUU B KUCJIOPO/Ie IIJIACTHHKA CropeJia ¢ obpa3oBaHreM HeJIoro IOPOIIKa BEIECTBA, OYEHb IIUPOKO PACIPOCTPAHEHHOTO
B nipupojie. Kakoe mpakTuyeckoe IIPpUMEHEHNE MOIJIa UMETh 9Ta IIJIACTHHKA !

o Karamuzarop

® DJIEMEHT COJIHEYHON IMaHen

e MunepanbHoe ymobpenne

e Marepuas fjs1 m3roToBjeHus rpudesieil B KapaHamax
® JIEKTPOJ] B UCTOYHUKE TOKA

3amaHue 5.
Ne5. Qs U3 OCHOBHBIX KApOOHATOB MArHWsl UCIIOJIL3YETCs B KAYECTBE NUINEBOil 100aBku (B Buje Tpuruapara). s onpe-
JIEJICHUST €r0 COCTaBa MPOBEJIU CJIEIYIONIE SKCIEPUMEHTHI:
e 1pu HEHOJIBIIOM HAIPEBAHUU KPUCTAJIOTHAPATA MOJIyUeHa Oe3BOJIHAS COJIb, P ITOM IOTEPsl MaCChl TBEPJIOTO
BellecTBa cocTaBuiIa 0Koso 12 %;
® [IpH JIJINTEJIbHOM CHJIBHOM IIPOKAJMBAHUU TPUIHIPATA IIOJIyYeH TBEDIBIN OCTATOK, MAcCa KOTOPOI'O COCTABJISIET
oKoJ10 45 % OT Macchl HCXOIHOTO BEIeCTBA.
PaccraBbre nnzmekcer B hopMmyste 3TOI MUIEBOH TOOABKH.

(CO3) (OH) ... -3H,0

3aganne 6.

Ne6. V HEKOTOpOTO 3jIeMEeHTa B OCHOBHOM 3JIEKTPOHHOM COCTOSTHUU Ha, BHEITHEM SHEPreTHUIECKOM YPOBHE HAXOINUTCA B 2
pa3a MeHbIIle 3JIEKTPOHOB, YeM Ha BCEX BHYTPEHHHMX YPOBHSX BMECTE B3SITBHIX.
3anuimmre XUMIIECKAe CUMBOJIBI TOIXOAIINX 10 OIUCAHUE SJIEMEHTOB.

Ne7. Banumiure popMysTy yCTONIMBOTO COEIMHEHNUsI, OOPA3YEMOT0O ITHUMU [ABYMSI SJIEMEHTAM.
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3ananue 7.

Ne8. Merasoopranndeckue KoopauHanuoruble nosmmepbl (MOKIT) - HOBBII KJIacC CHHTETUIECKUX COEIMHEHH, KOTOPBIE
00J1aTA0T TIOJIE3HBIMU CBOICTBaMU, HAIIPUMED, MOT'YT MOTJIONIATh PA3JINIHbBIE BPEIHBIE BEIECTBA, U3 BOJBLI U BO3yXa. 3a OT-
kpoitus B obnactu MOKII u apyrux MeraioopraHndecKnx KapkacoB Tpém ucciemoBaresasm B 2025 romy ObL1a Ipucy K aeHa
HobGenesckas nmpemMust Mo XUMAM.

Oun u3 manbosee ycroitunsbix MOKII umeer dopmyny ZrgO4(OH),(BDC),, rae BDC - aByx3apsi/ublii aHnoH CgH4O_/2f.

Haiijnre 3HaYenne &, €CIM N3BECTHO, YTO IHPKOHUIT IMEET BBICIIYIO BOSMOKHYIO CTEIeHb OKHCTeHns Zr .,

Ne9. Pacmosiozkure vstemenTsl B 31oM MOKII B mopsijike yBeJindeHUsi BX MacCOBOIA JIOJIH.

1. (@)
2. C
3. H
4. VA

3ananue 8.
BapuanTer 3aganusi cmorpure Ha cTp. 6.

Ne10. JIaHbl TETIOTHI BYX PEAKITHii:
C+ 0y =COs + 393 x/lx
2C + O, = 2C0O + 220 x/Ix
Haitnure remnory (Q) peakiuu 2CO + Oy = 2C0O5 + Q. OrBer BhIpasuTe B KUJIOIZKOYIISIX.

3ananue 9.
BapuanTbl 3aj1aHusi cMOTpUTE Ha CTP. 7.
Nell. B 9eTnIpéx mpoHyMEpOBAHHBIX MTPOOUPKAX, 3aKPLITHIX MPOOKAMU, ObLIN BBIIAHBI CJIEIYIONINE Ta3bl: BOJIOPO/I, a30T,

amMmuak u okcugt yruepoga (IV).

JUU U

IIpobupku mepeBepHy/IN THOM BBEPX U MOMECTUIN B KPUCTALIN3ATOP ¢ Bojoii. Ilox Bomoit mpobku oTKkphLan. B mpobupke
3 BOJa M3 KPUCTAJIM3aTOPa CTajia OBICTPO MOJHUMATHCH M 3AIIOJTHUIIA TPAKTHYECKH BeCh 00bEM npobupku. B Tpéx apyrux

CYIIECTBEHHbIX U3MEHEHUI He Ha6.HIOﬂaJH/I.

\_ — 3

[Tpobupku BBIHY/IN W3 KPUCTAJIN3ATOPA, IPEIBAPUTEIHFHO 3aKPBIB MPOOKaMM, YTOOBI HE BBIIYCTUTH OCTABIIUECS TA3bI.
3areM K OTBEPCTHIO KaK/I0# TPOOMPKH MTOIHOCHIIN TOPSIILYIO JIy9uHKY. ['a3, Haxosmuiics B Tpodupke 4, OBICTPO BCIIBIXHY/I.
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—/

[Tpu BHECEHWU TOPSIEll JIYINHKA B TPOOUPKE C Ta3amMu 1 u 2 miaMsi racio. B mpobupku 1 u 2 qo6aBu/in HEMHOT'O H3BECT-
KOBOW BOJIbI, 3aKPBLIN IPOOKAME 1 BCTPAXHY/IU. B mpobupke 1 HAOIIOMAMN BBIIQIEHTE OCaIKa Oestoro meeta. B nmpobupke 2
HUKAKUX U3MEHEHUI He HabJIIOIa .

B kakux mpobupkax HaxOJ/sITCs BbIJAHHBIE BEIecTBa !

1. Bomopox Al
2. Azor b.2
3. Ammuak B.3
4. Oxcnp yraepoma (IV) I 4

3aganue 10.

BapuanTbl 3a/1aHusi cMmoTpuTe Ha CTp. 7.

Nel2. TIpocreie (aBoitnbie) jarynn - ciiaBbl Meau U HuHKa. OHE 06/1a/1a10T IWIACTHIHOCTHIO, KOPPOZUOHHOH yCTONYUBO-
CTBIO, XOPOIIIO 00padATHIBAIOTCs. VX MIMPOKO MPUMEHSIOT JIJIsi M3TOTOBJICHUS ITPEIMETOB MAIIMHOCTPOCHUS, CAHTEXHUIECKOM
byPHATYPBI, MY3bIKAJILHBIX WHCTPYMEHTOB, JEKOPATUBHBIX 9JIEMEHTOB. JIaTyHb ¢ MaccoBoii mouneit meam ot 98 % mo 80 %

HA3BIBAETCS KPACHOMH (TOMIakoM), a ¢ comepxkanueM 80-60 % - KenToii.

1715t KOJTM9IeCTBEHHOTO OIpee/IeHnsl cOcTaBa o0paser] mpocToil aryun maccoit 0.24 r moJIHOCTBIO PACTBOPUIIN B pa3baB-
JIEHHO¥ a30THOI KucjIoTe Ipu Harpesanuu. [locse mosHOro yaaseHns OKCHIOB a30Ta K PACTBOPY JA00aBUIIN M30BITOK MO/IN/IA
Kasisl. B pesysbrare peakipu 06pa3oBasoch 1.50 MIILIIMOIIb HOjia. BaskHO yanTHIBATE, 9TO Mex Iy KarnoHamu memxn Cu’’
U MOJU-aHuOHAMHU | IIpOTeKaeT OKUCIUTEIbHO-BOCCTAHOBUTE/IbHASL peakiusd. [Ipoaykrel peakiuu: uopui meau (1) u ae-
MEHTAPHBII U0,
Orpefiesinre MaCCOBYIO JIOJIIO MEJIU B MCCaeyeMoM obpasiie jgaryau. OTBeT BhIpa3uTe B MPOIEHTAX, OKPYIVIATE IO TEJIbIX.
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3amanue 11.
BapuaHTbl 3amauns cMOoTpUATE HA CTP. 7.

Nel13. B saboparopuu uMeroTcst pacTBOpbI cieayiomux cosedi: Aly(SOy)s, BaCly, MnSO4, NH,Cl, (NH,),S, (NHy)2COs,
CuCly, FeCls. Cmenranm Tpu pacTBopa U3 IUCJIa BbIENepedncaeHHbiX. [lomyanin npo3padnbiit pacTBop 6e3 ocajika, 6e3 3a-
naxa, UMEIOIINi 3eJIEHYI0 OKPACKY.

W3 nonydennoro pacrsopa oTdéupasu Ipodbl, ¢ KOTOPBIME IIPOBOIMIIA OIBITHI, OIMCAHINE KOTOPBIX IIPEICTABICHO B Tad-

Jiare.
Ne
XoJ1 ombITa Habmromaemble m3menennst
OIIBITA
1 HobaBuan pa30aBIEHHYIO CEPHYIO KUACIOTY ObpasosaJicst ocalok GeIoro mnpera
2 JobaBun pacTBOP I'UJIPOKCH/IA HATPUSI Ob6pazoBaJicst ocaJioK Oypo-3eJI6HOTO IIBETA
[Mox peficTBmeM amMMuaka OCAJIOK YACTHUIHO Pac-
3 Ocaok, mosydeHHbiii B ombiTe Ne 2, 0TUIBTPOBAIN | TBOPHJICS; MOJIyYEHHBIH PAcTBOD MMeJ WHTEHCUBHYIO
1 J00aBUJIM K HEMY PACTBOD aMMHUAKA APKO-CHHIOI0 OKPACKY, a HEPACTBOPHUBIIHUIICA OCAJIOK
nMeJs1 OyprIil iBeT

PacTBopbl Kakux Tpéx coJieil ObLIN CMeIIaHbI !
o AL (SOy);

BaCl,

MHSO4

NH,CI

(NHy),S

(NH,)>COs4

CUCIQ

FeCl;;
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3amanue 12.
BapwuanTbl 3ajaHusI CMOTPUTE HA CTP. 7.

Nel4. B nabopaTtopuu UMEIOTCSI CJIeIYIONNEe PEAKTUBBI: COJITHAsT KUCJIOTa, BOIHBIE PACTBOPDHI XJIOPUIA HATPHU, XJTOPUIA
KaJIbIMsl, XJIOPUIA AJOMAHAS M 3TUJIOBOTO CIIUPTA, PACTBODP XJIOPOBOAOPOa B GeHsoue, pacTBop xjopunaa Meau (II) B sTu-
JioBoM crimpre. Ha pucyHKax mpejicTaBieHbl Y€ThIpe MOJE/IM PACTBOPOB U3 YUC/Ia BbilenepedncieHHubx. [[lapukaMu ogHOrO
[BETA IIPEJICTABJIEHBI MOJE/IN ATOMOB OTHOTO M TOTO YK€ XUMUIECKOTO JIEMEHTA.
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[Togbepure pacTBOp /I KayKA0H U3 MOJIEJIEH.

Mopennb PactBop

A 1. Conanasa KucaoTa

2. Bonmbrit pacTBOp XJI0pUIa HATPUS

b
B 3. Bognbrit pacTBOp XJI0pHUIa KaJIbITHST
T 4. Bomublil pacTBOP XJIOPHUIA AJIIOMUHIS

5. Bomnblit pacTBOp 3THIOBOIO CIIMPTa

6. PacTBop xsopoBosioposia B 6eH30I1€e

7. Pacteop xsopuna meau (II) B armioBom crimpre




3adanus wrosvnozo amana BeOI 2026/27 no xumuu 9 xaacc

BapuanThl 3a1aHui

3aganue 1

Yciaosue

AABJICHUC YMCHBIINIIOCH B 2 pasa

AAaBJICHUC YMCHBIINIIOCH B 3 pasa

JIaBJICHUE YMEHBIIWIOCH B 4 pasa

3aganue 2

YciioBue

H303JICKTPOHHEBIX aTOMa aproHa, KaTHOHOB OoupIIe

H303JICKTPOHHBIX aTOMa aproHa, KaTHOHOB MCHBIIIC

H303JICKTPOHHBIX aTOMa HCOHA

3aganue 3

YciioBue

1) rugpokxapOoHaT HATpUs
2) XJIOpUJ HAaTpUs

3) coyisiHas KUCI0Ta

4) kapOOHaT KaJbIHs

5) ruapocynbaT HaTpUs

1) ruapocynbduT HaTPHS
2) XJIOpUJ HAaTpUs

3) coyisiHas KUCI0Ta

4) cynbur 6apus

5) ruapocynbgaT HaTpUs

1) runpokapOoHaT Kanus
2) XJIOpHU]T MarHUS

3) cepHas KHuCIIOTa

4) runpocynbdat Kanus
5) kapOoHat cepebpa

3ananne 8

Yciaosue
393 kJIx, 220 x/x
394 xJIx, 220 x/x
393 kJIx, 221 xJx
394 xJIx, 221 xJx
393 kJIx, 222 x/x
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3aganue 9

OTtBer

BOJIOPOJI —

a3oT —

aMMHaK —

okcup yriepoaa (IV) —

T —
CEpPHUCTBIN ra3 —
YIJICKUCIIBIN Ta3 —
CEpOBOJIOPOA —

aproH —

KHUCIOPOA —

okcup yriepoxaa (IV) —
aMMHaK —

3aganue 10

YciaoBue

1,50 MunIuMoIs noaa

6,75 MUIIUMOJIb MOJ1a

5,25 MUIIAMOJB MOa

4.4 MUIIIIMMOJIb MO

3ananme 11
PacTtBopni:
1. Alx(SO4)3
2. BaCl
3. MnSOg4
4. NH4Cl
5. (NH4).S
6. (NH4)2COs
7. CuCl,
8. FeCl3

YciaoBue

3eJ€Has OKpacka

rojrybast okpacka

OecCIBETHBII pacTBOp

OecCIBETHBII pacTBOp
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3aganue 12
Ycaosue
pactBop xmopuaa meau (II)
1. Consnas kuciora
2. BopaHbIi1 pacTBOp XJIOpHIA HATPUS
3. BonaHblii pacTBOp XJI0puAa KaJlbLus
4. BoJaHBIi pacTBOp XJIOPHIA ATFOMUHUS
5. BopHblii pacTBOP 3TUIIOBOTO CIIUPTa
6. PactBOp X710poBOAOpOIa B OEH30Ie
7. PactBop xmopuna meau (I1) B aTriioBoM ciupre

pactBop 6pomuaa meau (II)

Nk W=

Bonansriit pactBop 6pomoBoopoia

Bonnslii pactBop OpoMuaa Kanus

Boanslit pactBop 6pomuaa 6apus

Bonnblii pactBop OpoMuia antoMUHUS

Bonnblii pacTBOp nepokcua Boaopoaa
PacTtBop GpomoBoiOpoia B 6eHz0I1e

PactBop 6pomuaa meau (II) B aTrII0BOM criupTe




BCEPOCCHUUCKAS OJTUMITUAJIA IITIKOJILHUKOB
XUMUSL. 2026-2027 yu. . IIKOJIBHBIM ITAIIL. 9 KJIACC

OTBETbBI U KPUTEPMM OUEHNBAHUA

MakcuMmaJsibHOE KOJIMYeCTBO 0aJyIoB 3a oaumiuaay - 100

3amanue 1.
BapuanTb!l 3agaHusi cMOTPUTE Ha CTp. 8.

Nel. B kakoM 0O'bEMHOM OTHOIIIEHUU HY?KHO CMEIATh BOIOPO/I U KUCJIOPOJ, B 3aKPBITOM COCY/IE, YTODBI [TOC/Ie 3aBEPIIEHUST
PeaKIy 1 OXJIaXKJIEHUs COCY/Ia, IO MCXOIHON TeMIlepaTyphl JaBjeHne B HEM YMEHbBIIIOCh B 2 pa3a? V3BecTHO, 9TO B cocye
MIOCJTe PEAKITIH TIICIONIAS JIY IMHKa BCIIBIXUBAET. /laBaeHneM mapoB IpoIyKTa PeaKIuu IpeHedpernTe. 3annuinTe OTBET B BUAJIE
OTHOIIIEHNST MIHIMAJIBHO BO3MOXKHBIX HATYPAIbHBIX THCEI.

V(HQ) : V(Og) =1:2

Kpurepuii olleHuBaHMsI: BEpHOE OTHOIEHNE B IIOJIHOCTHIO 3allMCAHHOM OTBETE - 8 0OaJlIOB.

MakcumanbHbIl 0aJsi1 3a 3agaHue - 8.

Peinenne.

Trerorast JiyInHKa BCIBIXUBAET, 3HAYUT, IIOCJIE PEAKIINNA OCTAJICS KUCJIOPO, & BOIOPOJ U3PACXOI0BAH HOJHOCTEIO. IlycTh
HCXOJIHBIE KOJIMUECTBA Ta30B PaBHBI & U Yy MoJb. I1lo ypasrenuto 2Hy + Oy — 2H,0 ocraérest y — /2 MOJIb KHCIOPOJIA.
IIpu opmHaKkoBO#l TeMIlepaType JIaBJIeHIE MIPOIIOPIINOHATBLHO KOIn4decTBY ra3a. [lo ycioBuio

y—x/2 ’ )

IMosromy V(Hy) : V(Og) =1: 2.

Samanue 2.
BapuanTbl 3amauus cmorpure Ha cTp. 8.

Ne2. HemsBecTHoe BelrecTBO, BOAHBIN PACTBOP KOTOPOrO HAET YEPHBIA OCAIOK C PACTBOPOM CYIb(ATa MEIH, COCTOUT
TOJIBKO U3 MOHOB, M303JIEKTPOHHBIX aTOMY aproHa. UHCJIO KATHOHOB B BEIECTBE OOJIbIIIE YUCJIa AHUOHOB.
3anuimmre XUMUIECKY0 (POPMYJIy 9TOrO BEIEeCTBA.

OtrBet: K>S
CKOJILKO MOJIel 3JIEKTPOHOB COAEPXKUTCA B 2 MOJIb BEIIECTBA?!
OTser: 108

Kpurepuii orieHUBaHUA: 33 BEpHYIO (OPMYJTy BEIecTBa - 4 6asiia; 3a BEePHOE KOJTUIECTBO MOJIEll 9JIEKTPOHOB - 4 6aJiia.
Bcero - 8 6aswos.

MakcumanabHbI O0aJs1 3a 3agaHue - 8.

Pemienne.

Noner KT u S?~ umetor no 18 aexTponos, kak arom aproua. Cymsdun xamms KiS maér ¢ pacTBopoM cyiibdara Menn
gépHbIil ocagok CuS:
KsS 4+ CuSO4 — CuS | +K5S0y.

Ha omny dopmysnbayo eqmauiyy comn mnpuxomurcs 2 - 18 + 18 = 54 saekrpona. B 2 mouss cosm comepxkurcs 108 mosb
JIEKTPOHOB.

3amanue 3.
BapuanTbl 3amauus cmorpure Ha cTp. 9.

Ne3. Bribepure JiBe coJin, BOJHBIE PACTBOPBI KOTOPBIX BCTYHAIOT APYT € JPYTOM B XUMUYIECKYIO PEAKITUIO, COITPOBOXKIAI0-
IIYIOCS BBIJEJIEHUEM ra3a;
OTBerT:
v' T'mppokapboHAT HATpHUs
e X TOpua HATpUSA
e CoJsHas KUCJIOTA
e Kapbonar KaJbIins
v' Tmapocynbdar HaTpus

Kpurepuii orieHUBaHUA: 33 KaXKIyI0 BEPHO BLIOPAHHYIO COJIb - 3 0asiia; 33 KaXK/Iblil OIMUO0YHBII BHIOOp CHUMAETCH 3
basna. Eciu BoiOpano 6osiee 1ByX OTBETOB, BhIcTaBjsiercss 0 6asios. Beero - 6 6asmoB.

MaxkcumajbHbIN 6aJ11 3a 3agauue - 6.

Pewrenne.

l'uapokapboHaT HATPUSI U TUIPOCYJIBMAT HATPHUSI SIBJSIIOTCS COJIsIMUA. |'miapocyibdar JaéT KUCIYI Cpeiry, B KOTOPOi
rUIPOKapOOHAT BBILIEJISIET YIJIEKUCIBIA ra3:

NaHCOj3 + NaHSO, — NaySO4 + COy T +H50.
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3ananue 4.

Ne4. Bunnp-Ilyx mamén psaaom ¢ qomom llaradka 6srecTaniyo cepyro IJIACTUHKY ¢ MeTajuindeckuM bsieckoM. [Ipu cniibEOM
HarpeBaHNU B KUCJIOPO/IE IJIACTUHKA Cropesia ¢ 00pa3oBaHreM OeJI0oro IOPOIIKa BEIIECTBA, OYEHD IITIPOKO PACIIPOCTPAHEHHOTO
B npupose. Kakoe npakrudeckoe IpUMeHEHHE MOIVIa UMETh 9Ta IJIACTHHKA?!

OrtsBer:

e KaranuzaTop

v\ DJIeMeHT COJIHEYHOI IIaHen

e MunepasbHoe y106penne

e Marepuas s usrorosienus rpudelieil B KapaHaiax
® DJIEKTPOJ B UCTOYHHUKE TOKA

Kpurepuii olfeHUBaHMsI: BEPHO BHIOPAHHOE IIPUMEHEHME - 6 6aJII0B.
MaxkcumanbHbIll 6aJ11 3a 3agaHue - 6.
Permienne.

Cepasd mIacTuHKA ¢ METAJJINIECKIM OJIECKOM MOYXKeT ObITh KpemuueM. [Ipu HarpeBanmm B KUCJIOPOJe OH 00pasyer OestbIit
guoken, kpemuust: Si+ Oy — SiOy. Kpemuwnit ucrosb3yor B 3/ieMeHTaX COMHEUHBIX MaHesel. DTo BapUaHT 2.

3amaHue 5.
Neb. Qs 13 0OCHOBHBIX KapOGOHATOB MarHWsl UCIOJB3YeTCs B KadecTBe NUIeBoil 106aBku (B Bue Tpuruapara). s onpe-
JIeJIEHUsI €10 COCTaBa, IIPOBEJIU CJIEJLYIOIINE SKCIIEPUMEHTHI:
e 1pu HEOOJIBIIOM HATPDEBAHUU KPUCTAJIOTHIPATa TOJydYeHa Oe3BO/HAS COJib, IIPU STOM IOTEPS] MaCChl TBEPIOTO
BEMIECTBa cOCTaBUIa OKoJo 12 %;
e [IpU JJINTEJHHOM CHJIBHOM IIPOKAJIUBAHUU TPUIHAPATA IIOJIyUeH TBEPIBLIA OCTATOK, MACCa KOTOPOI'O COCTABJISET
0k0J10 45 % OT Macchl UCXO/IHOTO BEIIeCTBa.
Paccrasbre nHziekcel B hopMyJie 3TOI MUIIEBO JOOABKHY.

OTBert: 542
Mgs(CO3)4(OH)2-3H,0

Kpurepuii oltfeHuBaHusI: 32 TOYHOE COBMAaJAEHUE C OTBETOM - 12 6aJLIoB.
MaxkcumanbHbIli 6as1 3a 3aganue - 12.
Permienne.

IIpencrasum cocras mobasku Kak tMgCO;-yMg(OH),-3H,O. Tpu Momekyitst BoAbI EMEIOT Maccy 54 I Ha MOJIb BEIIECTBA.
ITo morepe okoso 12% onennBaem ero mossipayto Maccy: M = 54/0.12 = 450 v/momb. [Ipu cubHOM IPOKAINBAHAN OCTAETCST
(x+y)MgO maccoit okouo 0.45-450 = 202.5 1, mostomy x+y = 5. Iloaxonsmue niesble unciaa ¢ = 4, y = 1: ToOYHAS MOJISIpHAST
Mmacca 4 - 84 4+ 58 + 54 = 448 r/mosb, mMacca ocrarka 5 - 40 = 200 r. @opmyasa gobasku - Mgy (CO;3)4(OH), - 3HL0.

3amanue 6.

NeG. Y HEKOTOPOro 3JieMeHTa B OCHOBHOM 3JIEKTPOHHOM COCTOSIHUW Ha BHEIITHEM YHEePreTHYeCKOM YPOBHE HAXOIUTCS B 2
pa3a MeHbIIle JIEKTPOHOB, YeM Ha BCEX BHYTPEHHHX YPOBHSX BMECTE B3SITHIX.
3anumnre XUMIYECKIE CUMBOJIBI IOIXOISAIIUX 0, OMUCAHNE 3JIEMEHTOB.

Ortser: Li

Orgert: P

Ne7. Banumiure popMysTy yCTONIMBOrO COEIMHEHHUsI, OOPA3yEeMOro ITUMU JIBYMSI SJIEMEHTAM.

OTrser: LisP

Kpurepuii onieHnBaHusi:

Ne6: 3a 0Oa BepHBIX CHMBOJIA JIEMEHTOB - 4 basuia;

Ne7: 3a Bepuyio dpopmyny coeaunnenus - 4 6asa.

MaxkcumMmajbHbIN 6aJ11 3a 3agauHue - 8.

Pemienne.

Bo Bropom mepuojie y aroma 2 BHyTpeHHUX 3jieKTpoHa. O[uMH BHEIIHMI 3JieKTpoH uMmeer jmmtuit: 2 + 1 = 3. B Tperbem
[epuo/ie BHYTPEHHUX JIEKTPOHOB 10, a IOJIOBUHY 9TOTO YUCJIA, TO €CTh D BHEITHUX 3JIEKTPOHOB, nMeeT (ocdop: 10+ 5 = 15.

VY 371eMeHTOB 60JIee MO3IHNUX IEPUOIOB BHY TPEHHUX SJIEKTPOHOB y2K€e CJIUIIKOM MHOTO JIJIsi JAHHOTO ycjioBus. Jlutuit u dpocdop
obpazyior ¢pocohun autus LisP.
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3ananue 7.
Ne8. Merasooprannyeckue KoopauHanuorusle nosmmepbl (MOKIT) - HOBBI# KJIacC CHHTETUIECKUX COEMHEHN, KOTOPBIE

00JIaTAI0T TIOJIE3HBIMU CBOICTBaMU, HAIIPUMED, MOT'YT MOTJIONIATh PA3JINIHBIE BPEIHbIE BEIIECTBA, U3 BOJLI U BO3IyXa. 3a OT-
kpbitus B obnactu MOKII u apyrux MeTa/ioopraHndecKnx KapKacoB TpéM ucciemoBarensm B 2025 romy ObLIa IpUCy 2K IeHa

HobGeneBckas nmpemMus Mo XUMUM.
Onun u3 Hanbosee yeroitanebix MOKII mveer dopmymy ZrgO4(OH)4(BDC),, tae BDC - aByx3apsiHblit aHHOH CgH4OZ’.

Haiimure 3HaUeHne T, €CIM U3BECTHO, YTO MUPKOHUIA MMEET BBICIITYIO BO3MOXKHYIO CTEIIeHb OKHUCJICHUS Zrtt,
OTBer: 6

Ne9. Pacnosoxure snementsl B 3rom MOKII B opsiike yBenmdenusi ux MacCOBOH JT0JIH.

1. O
2. C
3. H
4. 7r
OTBer:
1 2 3 4
3 1 4 2

Kpurepwuit oneHnBaHusi:

Ne®: BepHoe 3HadeHne T - 4 H6asia,;

N9: 1IOJTHOCTBIO BEPHBIi IMOPSIAOK 3JIEMEHTOB - 4 OaJura.

MaxkcumanabHbIll 6aJ11 3a 3agaHue - 8.

Permnienne.

ek TpoHEATPAILHOCTD coepunerns HaeT 6+ (+4)+4-(—2)+4-(—1) —2z = 0, orkyza = = 6. Ilosnas dopmyna comepuT
ZrCysHogO30. B oHOlE OpMyJIBHOMN €quHUIE MAaCChl 9JIEMEHTOB IIPOIIOPIMOHAJBHBI 28 JJIsi BOAOPOAa, 512 It KHCJIOPOa,
546 s mupKoHust u 576 11st yriepoga. Iloaromy mopsiiok Bozpacranust MmaccoBbix joseit: H < O < Zr < C, 1o ectb HOMEpa
3,1,4,2.

3amanue 8.
BapuaHThl 3aaHusi cMOTpUATE Ha cTp. 9.

NelQ. Jambl TEIUIOTHI JABYX PEAKIIUIA:
C+ 0y =CO0Os 4+ 393 x/lx
2C + Oy = 2CO + 220 x/Ix
Haitnure remiory (Q) peakiuu 2CO + Og = 2C0O5 + Q. OrBer BbIpasuTe B KUIJIOIKOYIISIX.

OTtBert: 566 x/x

Kpurepuil orieHuBaHMA: BEpHas TEIJIOTa PEAKIUH - 8 OAJIIOB.

MaxkcumMmajbHbIN 6aJ11 3a 3agauHue - 8.

Pewrenne.

Vasoum nepyto peakimio: 2C 4+ 209 — 2C09 + 786 k/[x. U3 Heé BbruTeM Bropyio: 2C + Oy — 2C0O + 220 x/Ix.
Tlosyanm 2CO 4+ Oy — 2C05 + @, te @ = 786 — 220 = 566 x/Ix.



Kpumepuu u pewenus wroavnozo smana BeOILI 2026/27 no zumuu 9 xaacc

3aganue 9.
BapuanTel 3aganusi cMmorpure Ha cTp. 9.

Nell. B geTnIpéx mpoHyMepOBAHHBIX MPOOUPKAX, 3aKPBITHIX MPOOKAMU, OBLIN BBIIAHDI CJIEIYIONINE Ta3bl: BOIOPOI, a30T,
aMmuak u okcnJ yruepoga (IV).

JUU U

[Ipobupkm mrepeBepHy/IN THOM BBEPX U MOMECTUIN B KPUCTAIN3ATOP ¢ Bojoit. Ilox Bomoit mpobku oTKphLIn. B mpobupke
3 BOJIa U3 KPUCTAJIM3ATOPA CTaJIa OBICTPO MOIHUMATHCS U 3AIIOJIHIIA TPAKTUYIECKN BeCh 00bEM Tpobupku. B Tpéx npyrux
CyIIECTBEHHBIX U3MEHEHUI He HaDJIFO/IaIH.

\C — 3

[Ipobupku BBIHY/IN W3 KPUCTAJIN3ATOPA, IPEJIBAPUTEIFHO 3aKPBIB MPOOKaMM, YTOOBI HE BBIILYCTUTH OCTABIINECS Ta3bI.
3areM K OTBEPCTHIO KaXK/I0¥ TPOOUPKH [TOIHOCUIIN TOPSIIYIO JIyIuHKY. a3, Haxosmuiics B mpobupke 4, OBICTPO BCIIBIXHY/IL.

\/

[Ipu BHECEHUU TOPSIIEt JIyINHKA B TPOOUPKE C Ta3amMu 1 u 2 maMsi raco. B mpobupku 1 u 2 qo6aBuim HEMHOTO H3BECT-
KOBOH BOJIBbI, 3aKPBLIN MPOOKAMI U BCTPAXHYIU. B mpobupke 1 HAO/I01aIM BBITaIeHTEe ocaIka Oeoro msera. B mpobupke 2
HUKAKNX U3MEHEeHUI He HabJIIoIau.

B kakux mpobupKax HaXo/IsITCsl BbIJIAHHBIE BEIecTBa’
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1. Bomopon Al
2. Asor B.2
3. Amvmax B. 3
4. Okeng yruepoga (IV) I 4
OTser:
1 2 3 4
r b B A

Kpurepuii orieHnBaHUsA: 3a KaxK10e BepHOe cooTBeTcTBHE - 2 bajuta. Beero - 8 6asioB.

MakcumaJsbHBIN 6aJij1 3a 3agaHue - 8.

Perienne.

[TpobupKy 3 MOYTH MTOTHOCTHIO 3AIMOJIHIIIA BOJA: COIEPXKAIUICS B Heil aMMIaK XOPOIIO PacTBOpsieTcs B Bofe. ['a3 u3 mpo-
6upKHu 4 BCHOBIXHYJI OT TOPSIIEil JYYMHKY, CJIeI0BATEIbHO, 9TO BOAOPO. M3 mByx ocTaBHIMXCsS Ta30B C M3BECTKOBOW BOJIOM

JTaéT OesbIit 0CaI0K YIJIEKUCbIN Ta3:

COy + Ca(OH)2 — CaCO3 | +H50.
On maxoaurcsa B mpobupke 1, a a30T - B npobupke 2. /st BemecTs B nopsijike Tabyminl mosydaem [, B, B, A.

3amanue 10.

BapuaHTb! 3a/1aHusi cMoTpUTE Ha CTP. 9.

Nel2. TIpocteie (aBoiinbie) jaTyHu - ciiaBbl Meau U HuHKa. OHE 06/1a1210T IWIACTHIHOCTHIO, KOPPOZUOHHOH yCTONYUBO-
CTBIO, XOPOIITo 00pabaThIBaIOTCs. VIX ITIPOKO HIPUMEHSIOT JIJIsi N3TOTOBJIEHUSI IPEIMETOB MAITNHOCTPOEHUSI, CAHTEXHUIECKOMN
byPHATYPBI, My3bIKAJIbLHBIX WHCTPYMEHTOB, JEKOPATHBHBIX 9JIEMEHTOB. JIaTyHb ¢ MaccoBoii moseit memm ot 98 % mo 80 %
HA3BIBAETCS KPACHOH (TOMIakoM), a ¢ comepxkanueM 80-60 % - KexToii.

1715t KOJTM9IeCTBEHHOTO OIpee/IeHnsl COCTaBa o0paser] mpocToil maryun maccoit 0.24 r moJIHOCTBIO PACTBOPUIIN B pa3baB-
JIEHHO¥ a30THOI KHCjI0Te npu HarpesaHuu. [locse motHOro yaaseHns OKCHIOB a30Ta K PACTBOPY JA00aBU/IM M30BITOK MO/IN/IA
kasmsi. B pesyabraTe peakimu o6pazoBanock 1.50 MuLuMos noga. BasKHO yaATHIBATE, UTO MeKIy KarmoHamu Memn Cu’’
U MOJMJI-aHUOHAME [~ IPOTeKaeT OKHUCJIUTEIbHO-BOCCTAHOBUTENbHAsT peakiust. IIpogykTel peakin: noxus meau (1) u sie-
MEHTapHBINA NOJ,.
Orpeiesinre MacCOBYIO JIOJIO MeJIU B HCCemyeMoM obpasiie jgaryHu. OTBeT BBIpa3UTe B MPOIEHTAX, OKPYIVIATE JIO TIEJIbIX.

OrBer: 3acunThiBaercs B quanasone [78; 82] %

Kpurepuii olleHUBaHusI: BepHas MaccoBas J0JsT MeIH - 8 6aJIIOB.
MaxkcuMmaJibHbIN 6aJ11 3a 3agaHue - 8.
Peinenue.

IIpu nobapmenuu MOAUIA K PACTBOPY MPOTEKAECT PEAKITHS
2Cu* + 417 — 2Cul | +1,.

Ha 1 moub nona npuxopurest 2 Mojib Meau. [losromy n(Cu) = 2-1.50 = 3.00 mmouib, m(Cu) = 0.003 - 64 = 0.192 r. Maccosast
noiia Mequ cocrassser 0.192/0.24 - 100% = 80%.
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3aganue 11.

BapwuanTb!l 3aganus cmorpure Ha ctp. 10.

Nel3. B saboparopun umerorcst pacTBopbl cienyomux couseit: Aly(SOy)s, BaCly, MnSO,, NH,Cl, (NHy),S, (NHy)2COs,
CuCl,, FeCl3. Cmemaan Tpu pacTBOpa U3 YUC/IA BbINIEINIEPEYNCIeHHbIX. [lo/yunin mpo3padnblii pacTrBop 6e3 ocajka, bes 3a-
rmaxa, UMEOIIUil 3eJIEHYI0 OKPACKY.

W3 nonydennoro pacrsopa oTéupaJsy IpoObl, ¢ KOTOPBIMH IIPOBO/IMIIM OIBITHI, OIIMCAHIHE KOTOPBIX IIPEJICTABIEHO B Tabd-

JINTIE.
Ne
XoJ1 onbITa Hab6monaemble nusmenenust
OTIBITA
1 Hobasuin pa3zbaBIECHHYIO CEPHYIO KUCTIOTY Obpa3zoBaJicst ocajok 6eJIoro 1pera
2 JobaBun pacTBOp I'UIPOKCHJIA HATPUS ObpazoBaJicst ocajoK O6ypPO-3eIEHOTO I[BETA
[Mon peiicTBueM amMMuaka OCaJ0K YACTUIHO Pac-
3 OcaJok, mostydeHHbIil B ombiTe N¢ 2, 0TUIBTPOBAIN | TBOPHJICS; MOJIyYEHHBIH PAcTBOD MMeJ WHTEHCHBHYIO
U J00aBWIM K HEMY PACTBOP AMMHUAKA SIDKO-CHHIOIO OKPACKY, 8 HEPACTBOPUBIIHICI OCAIOK
nMes Oypblil 11BeT

PactBops! kKakux TpEX cosreit OBLIN CMENIAHbBI!
OrtBer:
e Al (SOy)3
v BaCl,
° MHSO4
NH,C1
(NHy)2S
(NHy4)2CO3
v CuCly
v' FeCly

Kpurepuii orteHUBaHUsI: 33 KaXKbIit BEPHO BBIOpAHHDIN pacTBOp - 4 OaJia; ecan BeIOpaHo Oojiee TPEX PACTBOPOB, TO
BoIcTaBjsiercs 0 6asutos. Beero - 12 6aJuioB.

MakcumaJsibHbIN OaJi 3a 3amanue - 12.

Perienne.

Besnrit ocajiok mocse pobasiienus ceproii kucsaorsl - BaSOy, sHauut, B cmecu 6bu1 BaCly. Bypo-3esénbrii ocaok mociie
nobasennst ménoun cocrout usz Fe(OH), nu Cu(OH),. B amvuaxe rupoken meu(1l) pacrsopsiercs: ¢ obpasoBanueM sipKo-
CHHEro aMMHUHOKOMILIeKca, a ruapokeu xkesesa(IIl) ocraéres 6ypoim. CilenoBaresbHo, JBa IPYTUX UCXOJHBIX PACTBODA -
CuCl; u FeClz. D10 Bapuantsl 2, 7 u 8.
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3amanue 12.
BapwuanTb!l 3aganus cmorpure Ha ctp. 10.

Nel4. B nabopaTtopuu UMEIOTCSI CJIeIYIONNEe PEAKTUBBI: COJITHAsT KUCJIOTa, BOIHBIE PACTBOPDHI XJIOPUIA HATPHU, XJTOPUIA
KaJIbIMsl, XJIOPUIA AJOMAHAS M 3TUJIOBOTO CIIUPTA, PACTBODP XJIOPOBOAOPOa B GeHsoue, pacTBop xjopunaa Meau (II) B sTu-
JioBoM crimpre. Ha pucyHKax mpejicTaBieHbl Y€ThIpe MOJE/IM PACTBOPOB U3 YUC/Ia BbilenepedncieHHubx. [[lapukaMu ogHOrO
[BETA IIPEJICTABJIEHBI MOJE/IN ATOMOB OTHOTO M TOTO YK€ XUMUIECKOTO JIEMEHTA.
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[Togbepure pacTBOp /I KayKA0H U3 MOJIEJIEH.
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Mogenb PactBop
A 1. CougHast KucjaoTa
B 2. BosHblil pacTBOp XJI0pUIa HATPUS
B 3. BosHbIil pacTBOp XJI0pHIa KAJbIUS
T 4. Bomubrit pacTBOp XJIOPHUIA AJTIOMUHUS
5. Bogubrit pacTBOp 3THIOBOIO CimpTa
6. PactBop x710poBoiopoa B Hemzolie
7. Pacteop xsopuna menu (I11) B sTusioBoMm crimpre
OrtBer:
A b B
2 6 1

Kpurepuit orieHnBaHUs: 33 KaXX10€e BepHOe cooTBeTcTBHUE - 2 basuta. Beero - 8 6asioB.

MaxkcumanbHbIll 6aJ11 3a 3agaHue - 8.

Pemienne.

Ha mozenun A uzobparkeHbl ruIpaTUPOBAHHBIE OTHO3APSIHbIE KATHOHBI U AHUOHBI, TOITOMY 9TO BOAHBIH pacTtBop NaCl,

BapuanT 2. B mozesn B wactuipr HCl naxomsrest cpeim Mostekyst 6enzoiia, 6e3 pas3jiesieHns Ha HOHBL: BapuaHT 6. B momesn

B Bunnbl rugparuposannbie nonbl HY u Cl7, To ecThb cossinast KuciaoTa, BapuanT 1. Mogens I' comep:KuT ruiparnpoBaHHbIe

JIBYX3apsiIHbIE KATHOHBI U XJIOPHU-MOHBL: 9T0 BOIHBIN pacTtBop CaCly, BapuanT 3.

BapuanTsl 3a1anuii

3aganme 1
Yciaosue OTtBer
JIaBJICHME YMEHBIIMIOCH B 2 pasa 1:2
JIaBJICHWE YMEHBIINIIOCH B 3 pa3a 4:5
JIaBJICHWE YMEHBIINIIOCH B 4 pa3a 1:1
3aganue 2
Ycnosue OtBer
M303JICKTPOHHBIX aTOMa aproHa, KaTHOHOB 0OJIbILe K28, 108
M303JICKTPOHHBIX aTOMa aproHa, KaTHOHOB MEHbIIIE CaCl2, 81
M303JICKTPOHHBIX aTOMa HEOHA Na20, 45
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3ananmne 3

YcioBue

OTBer

1) ruapokapOoHAT HATPUS
2) XJIOpUJ HaTpUs

3) consiHas KUCIOTa

4) xapOOHAT KaJIbIUA

5) ruapocynbdar HaTpUs

15

1) ruapocynbGuT HATPHS
2) XJIOpUJ HATpUs

3) consiHas KUCIOTa

4) cynbdur 6apus

5) ruapocynbdar HaTpus

15

1) rugpoxapOoOHAT Kaus
2) XJ0pUJ MarHust

3) cepHas KucCIOTa

4) ruapocynbdaT Kaaus
5) xapboHat cepebdpa

14

3ananue 8

YciaoBue

OTtBer

393 x/Ix, 220 xJx

566

394 x/Ix, 220 xJx

568

393 k/Ixk, 221 xJIx

565

394 xJIxk, 221 xJIx

567

393 x/Ix, 222 xJx

564

3aganue 9

OTtBer

Bojiopoa — 4

a3oT — 2

aMMuaK — 3

okcun yraepoaa (IV) —1

reaui — 2
CEpHUCTHIHM ra3 — 1
YIJIEKUCIIBIN Ta3 — 4
cepoBoJIOpoa — 3

apros — 1

Kuciopon — 4

okcun yraepona (IV) — 3
aMMHUaK — 2

Saganue 10

YciaoBue

OTtBer

OTtBer
(3GacuuThIBaETCHA B AUATIA30HE)

1,50 MunIuMOab HOJA

80

[78:82]

6,75 MMUIIIAMOIb HOJA

90

[88:92]

5,25 MUIIAMOJIbL U0/

70

[68;72]

4,4 MUIIIIIMOJIb HOJIa

63

[62;64]
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3aganue 11

PacTtBopsI:

AD(SO4)3
BaCl,
MnSO4
NH4Cl
(NH4)2S
(NH4)2COs
CuClx
FeCls

PN R

YcioBue OTBer

3esI€Has OKpacka 278

rojrybast okpacka 147

OCCIIBETHBIN pacTBOP 134

OECIIBETHBII pacTBOP 456

3aganue 12

YciaoBue

pactBop xjopuaa meau (1I)

Nownhkwd =

ConsiHas KucI0Ta

Bonnblii pactBop Xmopuaa HaTpUs

Bonnblii pacTBOp XJI0puaa KaabLUs

BoaHblil pacTBOp XJ10pH1a aTFOMUHUS

BoaHbI pacTBOp 3TWIIOBOIO CIIUPTA

PactBop xs10poBOOpOIa B OEH30I1€

PactBop xnopuna menu (I1) B a3TunoBom criupre

OT1BeT:

A b B r

3 1

~
[\

pactBop 6pomuaa meau (II)

SNk W=

Bonsliit pactBop 6pomMoBo0poia

Bonnsriit pactBop Opomua Kamus

Boanslit pactBop Opomuaa 6apus

Boaunslit pactBop 6pomMuaa aatoMUHUS

BoaHbIi1 pacTBOp nepokcuaa Bogopoaa
PactBop 6poMoBoOpO1a B OEH301e

PactBop 6pomuna menu (II) B aTHIOBOM ciupTe

OT1BeT:

A b B r

5 1

[\
(@)

10



