MyHHUIIUTTATBHBIN 3TaIl

Bcepoccuiicko oJimMInaibl MKOJbHUKOB 110 XUMUHU
2023-2024 y4eOHbIi TOA
9 knacc

Hoporoii qpyr!
Mgl oueHb pajibl, YTO BbI penmiy nposBUTH ce0sl B OJIMMITUATHOM JBUKEHUH 10 XUMUHU.
DTO yBJIEKATEIbHBIN ITyTh K CAMOCOBEPILICHCTBOBAHUIO, PA3BUTHUIO CBOETO KPYTro30pa U JIyUIIeMy
MOHUMAHUIO MUPA, B KOTOPOM MBI )KUBEM.

Ykazanus onsa pewenus 3a0au:

[TumunTe pazd6opunBo u OybTe BHUMATENbHBL: YUUTHIBATE, YTO UMEHHO OT Bac

TpeOyeTcst B BOIIpOce; HE 3a0bIBaliTe O MOATBEPKJIEHUU pacdeTaMu, I1ie 3To Tpedyercs. bynpre
yBEpEeHbI, KK/ 13 BaC MOXKET PELIUTh KaKyl0-TO 4acTh 3a1a4u. [Ipu BO3HUKHOBEHUH
TPYZAHOCTEN NEPEXOUTE K CIAEAYIOLIUM 3aJJaHUsIM — BEPHETECh B KOHIIE, €CJIM Y BaC OCTAHETCS
BpeMs.

o MYRUYUNATIBHOM dmane.

HNudopmaniusa o0 onumnuaje, peleHusx U 3aJaHusX, a Takxke BUIeopaz0op
3ama4d OyayT JOCTYMHBI B odummansHOM Tpymme Accoranuu HacTaBHUKOB
Onumnuangoro JIBw>keHUsST — KOMaHJIbI TPEHEPOB COOPHONW KOMaHbI
Pecniy6nmuku  bamkoptoctan:  vk.com/anod official. Wmnonw3yiite o1y
uH(pOpPMAaIIKIO TSI TOATOTBOKH K MOKa3y paboT u anemtsainun. HopmatuBHbie
JIOKYMEHTBI pa3MeNIaloTCs Ha caliTe IIEHTpa pa3BUTHS TAJIAaHTOB “‘ABpopa’:
avroracenter.com.

O pezuonanvrom smane:
18, 19 sanHBapss mpoHaeT peruoHaNbHBIM dTan Bcepoccuiickoil OIMMMIUAIBI IKOJBHUKOB!
TEOPETUYECKUN W 3KCIEpUMEHTAIbHBIN ATam. [ MOATrOTOBKM K HEMY MPOBOJIUTCS 3UMHSSA
xummnueckas mkoia «Kpucramm», koropas npoitner B Yde B koHue aexadbps. Perucrpanus Ha
caifre: anodrb.ru/winter.

06 onumnuaoax:

VYyacTue B oMMMIHAAax MO3BOJISET MOJYyYHUTh MpUTIIamieHne Ha ooydeHue B OOpa3oBaTeIbHBIN
neHTp "Cupuyc", mocTynuTh B By3 0€3 9K3aMEeHOB U noty4ars ctuneranto 10 100 000 pyOieii Ha
nepBoM Kypce! Takke moOenuTeNsiM U pu3epam OJIMMITAA]] Ha3HAYAETCS IPEMHUSI U CTUTICH TS
I'maBer  PecnmyOnukum  bamkoproctan. Thl  cTam yYacTHUKOM MYHHIIMIIAJBHOTO — dTama
Bceepocculickoit onmMnuasl IKOJIBHUKOB, YTO YK€ XOpOLIUH pe3yibpTar. He octanaBiuBaics Ha
JOCTUTHYTOM — IIPUMH y4acTHe B onumnuagax deaepanbHoro nepedyds MUHUCTEPCTBA BHICHIETO
oOpa3oBanuss U Hayku P®, nmarommx JprOTHl MpH MOCTYIJICHHUH B BY3bl. MHopmammio o0
OJIUMITMAJIaX MOXXHO HATH B PErMOHAIIBHON IpyTIIie oJUMIMaL 1o XuMun vk.com/anod_official.

JKemaem BaM MHTEPECHON OJMMITHA/IBI U TIOJOTBOPHOTO y4acTus!




3agaua 1. Cubaiickoe MeCTOpPOKIEHHE

1o nerenye 60see cTa JieT TOMY Ha3aj OXOTHHUK U3
nepeBau  Crapeiii  Cubaif, wWMsS KOTOpPOTO HE
COXpPaHWJIOCh,  pacKambiBasi HOPY  KyHHIIbI,
HATKHYJICSI Ha OTJIOXKEHHUS TSKEIOU «KpacHOM
TJIMHBD) C «30JIOTBIMU» BKparieHusiMmu. OH He
MOJIO3pEBAJ, YTO ATO XapaKTepHOe 00pa3oBaHUE
UL MECTOpoXJeHuit wetamia Y. MecTHbie
YKUTEIN UCTI0JIb30BAIU «KPACHYIO TJIMHY» U3 HOPBI

JUISL TIOKPACKH FOPT, U3JIEIUN U3 JAepeBa U LIKYp KUBOTHBIX. SIMa yBeIM4MBaIach.
[ToznHee ObLIM MPOBEAEHBI aHAIU3bl Opoabl U B 1915 Obuia mpobuTa maxra ass
pa3Belku MecTopokaeHus. B Oyayuiem 3aech nosiButcst Cubaiickuil kapbep.

OCHOBHOM KOMIIOHEHT «KpPacHOW TIJIMHBD TPEACTaBIseT COOOH BEHIECTBO
A — oxkcun metaiia X. BemectBo A sBisercs ciabbiM  (peppoOMarHeTUKOM.
[IpumeuarenbHO, 4YTO A pearupyer Kak C  KHCIOTaMH, HalpuUMep,
C COJIIHOU (peaxkyus 1), Tak W C IIEJIOYaMU TPHU CIUIABJICHUM, HANpUMEp, C
THJIPOKCUIOM HaTpus (peaxyusi 2). Ilpu crutaBieHuM BeriectBa A ¢ OKCHJIOM
Maraus (peakyuss 3) MOXKET OBITh IIOJYYCH HWCKYCCTBCHHBIH MHHEpaI,
u30cTpyKTypHbd wnuneau MgAILOa.

1. Omnpenenure metanmn X u BemectBo A. JlOMOMHUTENBHO HM3BECTHO, YTO
MaccoBas J0Ji KUciopoja B coequHeHnu A pasaa 30,05%.
2. Hamummre ypaBHeHus peakyuti 1-3.

«30JI0ThIe» BKpAIUJICHUS! B KPACHON TJIMHE MOTYT OBITh MPEACTABICHBI JBYMS
pa3sIMYHBIMM MHHEpajaMH, TO ecTh BemecTBamu B u C.

BemectBo B — emie onHo coenunenue meramia X. Bo
BpEMEHA «30JIOTOM JIMXOPAJIKW» MHUHEpal IOJIY4YU
MPO3BUIIIE «30JI0TO JIypaKOB)» M3-3a BHEIIHETO CXOJCTBA
C HacTosmMM 3050TOM. BemectBo B wucnonb3yercs
B KAQ4e€CTBE CHIPhS ISl TOJYYEHUS CEPHOM KHUCIOTHI.
[Ipu HarpeBaHum pearupyer ¢ KHCIOPOIOM, 00pasys
BEIECTBO A M Ia3 ¢ 3aI1axoM HOKEHBIX crnuek (peakyus 4). ToT ke ra3 moxyvaercs
B pe3ysbTaTe peakiuu BemiecTBa B ¢ ropsuell KOHIEHTPUPOBAHHOM CEpHOU
KHUCJIOTOM (peakyust 5).

3. Ompenenure BeuiecTBo B. JlOMOMHUTENBHO M3BECTHO, YTO MOJIBHBIE JOJIH
areMeHTOB B B oTHOcATCs kak 1 : 2.

4. Hanumwure ypaBHeHuUs peaxyuti 4,5,
Bemectso C — Baxkueimmii xommoHeHT pya mertamia Y. Ilpu obGxure
BemectBa C, TOMHMO BeIecTBa A W Ta3a C 3alaxoM TOPENbIX CIUYEK,
oOpasyercs 4epHbIi okcua Metauia Y — BemectBo D (peakyus 6).



BemiectBo D BoccTaHaBiIMBaeTCs 10 YUCTOrO METajlia BOJOPOJOM (peakyusi 1) W
yrapHbIM Tra3oM (peaxyusi 8). PactBopeHneM D B KUISIIEM KOHIICHTPHPOBAHHOM
pacTBOpe TUAPOKCHIA HATPHS C TTOCIEAYIONUM pa30aBIeHIUEM U KPUCTAIIIH3AIUCH
B WHEPTHOM aTtMochepe MOXHO TOJYYHTh TBEPJbIE TEMHO-CHHHE KPHUCTAJIIBI
KOMILIEKCHOI'O COeIUHEHUs (pearyus 9).

5. Ompenenure Bemecta C u D, a Taxke metamt Y. J[OMOTHATETEHO U3BECTHO,
4TO MaccoBas J10/1s1 HemeTasuia B coequHennn C — 34,91%, a mossipHas macca
camoro coenuHeHus npesbimaet 180 r/Mob.

6. Hamummre ypaBHenus peakyuti 6-9.

7. IlpuBenure chepsl npuMeHeHHs MeTailia Y (JIBa MpuMepa).

3agaya 2. Buumanue! I'a3br1!

BemectBo A MOXeT OBITh MONYYEHO B3aMMOCHCTBHEM NBYX Jpyrux — B u C
(peakyus 1), IpuyeM BCE OHHU SIBISIIOTCS YPE3BBIUAHO TOKCHUYHBIMHM Ta3aMH.
Coenunenusi A u B BBI3BIBAIOT pasapaskeHue IbIXaTENbHBIX MyTeH, a BemecTBo C
o0Opa3yeT NPOYHbIN KOMIUIEKC ¢ TEMOTTIOOMHOM, BCIEACTBHE YETO KPOBb IIEPECTAET
JOCTABJISITh KUCIIOPOJI K TKAHSIM OpraHu3Ma.

BemectBa A u B ucnonb3oBanucsk B [lepByto MUpOBYIO BOWHY Kak XHMHYECKOE
opyxue. ['a3 B nerxko oOHapyXuThb MO €ro MBETYy U 3amaxy, B OTIMYHUE OT
OecrBeTHOro A, UMEIONIETO 3amax Mpesjaoro ceHa. YenoBedueckuii HOC TaKOM 3armax
OIIYIIAET TOJIBKO MPH OUYE€Hb BHICOKHX (MPEBBIIAIOIINX B HECKOJBKO pa3 MPeIETbHO
JIOMTyCTUMY0) KOHIICHTpAIUsIX.

2,00 r. BemiecTBa A TMPOMYCTHJIA B H30BITOK PacTBOpa THIPOKCHUIA HATPHS
(peakyus 2), B pe3ynbTate yero odpazopaiuck coiu D u E. [Toxydennsiit pactBop
paszenii Ha JBe paBHbIe YacTH. K OHOW M3 HUX MPUIMIIA M30BITOK pacTBOpa
ruapokcuaa oapus (peaxyus 3), nomyqus rnpu 3tom 1,99 r ocagka. Ko Bropoit uactu
MIPWIAIN U30BITOK PacTBOpPA COJITHOW KHUCJIOTHI, B PE3YJbTAaTE YETO BBIJACIHIOCH
226,20 mu raza (peaxyus 4).

OnuuM W3 BO3MOXKHBIX CIIOCOOOB ompenaesieHus TBepaod conmu E sBiusercs ee
peakiusg C KOHIUEHTPUPOBAHHOM CEPHOM  KHUCJIOTOW, COIPOBOXKAAIOIICECS
BCIICHUBAHUEM (pearyus 5).

1. Onpenenute BemiectBa A-E, ecnmu u3BecTHO, uTo B 1 T BemectBa A
conepxutcs  2,432-10%2 atomMoB, a  ero  IJIOTHOCT  paBHA
7,964 r/n (2 atm., 30 °C). [ToaTBepauTe pacyeTamu.

2. llpuBenure ypaBHeHus peaxyuu 1-5. O0bsicHute, nouemy E MoxkeT akTUBHO
pearupoBaTh ¢ CEpHOM KMCIOTOM TOJIBKO B TBEPJIOM BHUJIE.

3. Ilpennoxute xumMudeckuil crnoco0 oOHapyxkeHus BemiecTBa A. YKaxute
BU3YaJIbHBIN NPU3HAK NPOTEKAHUS NPEUIOKEHHON BaMu peakiuu.



3amauya 3. A30THbIE Y100peHust

. =% Poccus sBiseTcs JMAEPOM IO MPOU3BOJCTBY a30THBIX
A . ynmobpeHnui, onepexas B 3kcropte Bcto EBpory u Kuraii.
- M s 4 OnanM u3 KpPYIHEUIINX B BbamkopTocrane
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B e POU3BOAUTENICH MUHEPAIbHBIX YIOOPEHUM SIBISIETCS
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B oA @ 3aBoJ B I'. Meiney3. OCHOBHBIM IPOJIYKTOM MIPEINPUATHS

S TEny . .
) ﬁf“‘iﬁ."i‘,ﬁ’.ﬁiﬁ"‘zc SBJIIETCA aMMMayHas cenurpa. Paccmorpum craguu eé
B MOJTyYEHUS:

Cragus_1. T'az3 A mnonyyaroT NpOIMyCKaHUEM a30TOBOJOPOJIHON CMECH Haj
MOPUCTHIM 3kesie3oM npu temneparype 450 °C u nasnenuu 250 atm. (peakyus 1).
Cranus 2. [lonydeHHBIN Ta3 OKUCISIOT HA BO3JIyX€ B MPUCYTCTBUU IJIATUHOBOTO
Karanusaropa, noiy4das ra3 b (peaxyus 2), kotopblii nanee npeBpaiaercs B raz B
Oyporo 1BeTa (peakyus 3).

Craausa 3. I'az B mornomaercs BoAoW ¢ H30BITKOM BO3jayxa — 0Opa3yercs
CCNIMTPSIHAS KUCJIOTA (peaxyusi 4), KOTOPYI HEHUTPATM3YIOT BOJHBIM PaCTBOPOM
ra3za A (peakyus 5). BeimapuBanue pacTBOpa, KpUCTAIIM3ALNS U TPaHyIMPOBAHUE
MO3BOJISIET MOMYYUTh MPOTYKT.

TpancnopTupoBKa CEIUTPbl  CONpPSDKEHA C  COONIIOIGHHEM  OCOOBIX — Mep
0€30MacHOCTH, TOCKOJBKY OHa  SIBJISIETCS  B3PHIBOONACHBIM  BELIECTBOM.
[Ipu meperpeBe amMMmuayHasi CeluTpa COCOOHA Ha PA3IOKEHHE CO B3PHIBOM C
oOpa3oBaHHEeM Ta3000pa3HbIX MPOIYKTOB, OJHUM U3 KOTOPBIX SBISETCS
ra3 b (peaxyus 6).

KpynmHOTOHHaXHBIM ~ TPOJYKTOM,  HUCIIOJB3yeMbIM B OCHOBHOM  Kak
a30THOE yI00peHHE, TaKKe SBIIIETCSA MOUeBHMHA (MaccoBas mous a3ora 46,67 %),
KOTOPYIO MOJIy4aroT HarpeBaHHWEM raza A u aByokucu yraepoaa no 150 °C npu
nasnenuu 200 at™. (peaxyus 7).

1. Omnpenenure BemectBa A-B: Hanumure ux xumuueckue GopMyJibl.

2. Hammmure ypaBHeHus peaxyuii 1-71.

3. llpu  omHOKpaTHOM mOpoxoxacHMH 450 M®  CTEXMOMETPHYECKOM
a30TOBOJIOPOHON CMECH uepe3 KOJIOHHY CHHTE3a IMpH IMOJyYeHUH raza A ¢
BBIXOJIOM 18% n7ist mojep>kaHus MOCTOSHHOW TeMIepaTypbl HEOOXOIUMO
ocyiecTBuTh oTBoj 5,95 I'Jlk Termma. Paccuuraiite TermoBod sddext
peaKIuu.

4. U3 2,3 m®rasza A B pesysbrare cTaauii 2,3 MOKHO IOIYYUTh 1 KT IPOyKTa C
yuctoror 94 %. Paccunraiite o0muii BEIXO] CHHTE3A.

5. Hammmire xumudeckue ¢GOpMyabl aMMHAYHOW CEJHUTPBI, MOYECBUHBI,
CEJIUTPSHOM KUCTOTHI. J{J1s mocnennen n3o0pa3ure CTPyKTYpHYIO GOpMyITy.

6. [lpuBeaure xumudeckue Gopmyssl TpEX a30THBIX yIOOpEHHUH (KpoMe yxke
YIOOMSIHYTBIX B 33]1a4€).



Jas  cnpaBkM: ypaBHeHwe  MeHneneeBa-Knanetipona: PV=nRT, rxe
P — naBnenue (klla), V — 00bEM, 3aHMMaeMblii TazoM (J.), N — KOJHYECTBO
raza (monb), R — ra3oBas mocrosHHas, paBHas 8,314 (x/MonbeK),
T — remnepartypa (K).

3amauya 4. U3BECTHbIe ropabie mnopoasl

Ha Ttepputopun bamikoprocTaHa HaXOAMTCS MHOMXECTBO MECTOPOXKICHUNU C
OonpIIMM pazHooOpa3ueM TOpHBIX Mopoj. CyliecTBYeT HECKOJBKO H3BECTHBIX
MUHEPAJIOB, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBISETCS coeawHeHue A.
Jlns mpoBeneHus SKCIiepuMeHTa Obula B3siTa HaBecka BemiectBa A maccoi 1,0 1.
Tepmuueckass 00pabOTKa MpUBENIa K Pa3IoKEHUIO COCIUHEHHUs, Ha BBIXOJE ObLI
nostydyeH okcusl B uraz C (peakyus 1). AHanoruyHas peakiys MeJJICHHO MPOTEKaeT
Ha OojbmMX TIIyOMHaX 3eMJIM U TEM CaMbIM JlaeT UCTOouHMK raza C mus
MuHepalbHbIX BojA. Okcug B OypHOo pearupyer ¢ Bouoi (peakyus 2), oOpasys
pactBop coenuHenus D. Dta peakius paHbllle UCMOJIB30BANIACH B TAK HA3bIBAEMOM
«camopaszorpesaromencs» nocynae. M3BecTHo, 4To Npu MpOIyCKaHUHA CEPHUCTOTO
raza B pactBop D (peaxyus 3) Bemagaer ocagok E wMaccoit 1,2 T
Jlns moarBepkaeHus: coctaBa raza C Obu1 BeIOpaH
OPUTHHAJIbHBIN METOJ. st MOJIyYEeHUS
S PAaBHOMEPHOTO TOTOKA Ta3a coOpalid yCTaHOBKY,
) U300pKEHHYI0O Ha pHCYyHKe cieBa. 25 1. A
i TOMECTHIM B ILEHTPAIbHYIO YacTh, B BEPXHHMH
% {4 cocyn 3amwu 450 mun 12 % pactBopa consiHON
kuciaotel (p = 1,06 r/mn) (peaxyus 4). Ilocne
OTKPBITUSI KpaHa BBIICTSIOMIMNACA Ta3 TMPOMYCKaIM Uepe3 CKISIHKY C
KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTOW U MOCTEIIEHHO HAaKayMBaJlIu B PE3UHOBBIN
IIapUK, 3amoJHEHHBIH remueM. Okazajaoch, 4To eciu oO0béMHas mons raza C
npeBbimaet 62,5 %, map nepectaeT AepKaThCs B BO3yXe U OOJBIIE HE B3JICTAET.

1. Omnpenenure BemectBa A-E. Jlns moaTeepknenust coctaBa Bemects A u C
IpUBEIUTE HEOOXOAUMBIE PACUETHI.

2. llpuBenure ypaBHeHUs peakyuil [-4

3. Kaxkoit makcumanbHbili 00beM Ta3a C (H.y.) TEOPETUYECKA MOXKHO TOTYUUTh
B COOpaHHOM yCTaHOBKe?

4. Kak HaszpiBaetcs npubop 1? Jlyig yero ucnonb3yeTcs CKIsiHKa 27

3agaua 5. JleMOHCTPALMOHHBII IKCIIEPUMEHT

FOHBI1 xuMUK ApTyp pelIryl Ha JOCYre MO3KCIEepUMEHTUpOBaTh ¢ razamu. OH
MPOMYCTHJI aMMHaK, O30H M HEHU3BECTHBIM ra3 A 4epe3 TpHU pa3HbIX pacTBOpA.
[lepBbIii pacTBOop ObUT MpeAHA3HAYEH JUIsl ONMpENEiIeHHUs Cpelbl 00pa3yrolIerocs
pacTBopa, a BTOpPOM W TPETUW JUIsl JIE€MOHCTpAlMd BOCCTAHOBHUTENIBHBIX H
OKHUCJIMTENIbHBIX CIOCOOHOCTEW ra3a COOTBETCTBEHHO. Hinke mnpencraBieHa



Tabauia ¢ u300paKeHUAMH HaAOIIOJaeMON OKpacku pacTBOPOB [0 M TOCIe

IPOITYCKAHHMSI Ia30B.

J1o nmporyckaHus

rasa

[Tocne mpomyckanus
aMMHaKa

[Tocne npomyckanus
030Ha

[Tocne npomyckanus
raza A

1 pactBOp 2 pacTBOp 3 pactBOp

Ompenenure, Kakas cpena (HeWTpanmpHas, KUClas WK  IEJI0YHAs)
yCTaHABJIMBAETCS B PACTBOPE B KAXKJAOM U3 CIIy4aeB.

Omnpenenure conu b u B. CBoit oTBeT 00BsicHuTE. Onpenenurte ra3 A, eciu
JIOTIOJTHUTEIBHO M3BECTHO, YTO OH COCTOMT W3 2 aTOMOB M ObUI MOJyYeH
peaknueii conu B ¢ koHnenTpupoBanHoi pocdopHoii kucnoTou (peaxyus 1).
CocTaBbTe ypaBHEHUE JAHHON PEAKIUU.

CocraBpTe ypaBHEHHUSI BCEX YIOMSHYTBIX ISl pacTBOPOB 2 M 3 peakuui
(peaxyuu 2-4).

Kakum o6pazom ApTyp MOr moJly4uTh MOTOK 030HA U aMMHUaKa JJisi CBOUX
skcriepuMeHToB? [IpuBeuTe ypaBHEHHS PEAKIIMA.



