Bceepoccuiickasi 0JIMMIIMAAA IIKOJIbHUKOB 10 XMMUH
MyHMIUMIIAJBHBIH 3TaIl
2025-2026 yu. .

7-8 KJ1acc

3anava 1.

SAnpénbiii MAarHUT

OnHUM U3 caMbIX HNOMYJISIPHBIX METOJOB aHAJIN3a BEIIECTBA, KOTOPBIM MIPUMEHSIOT COBPEMEHHBIE
YUEHbIEe-XUMUKH, SBJSETCS METOJ| CIIEKTPOCKOINUHU SAEPHOTO0 MarHUTHOTO pe3oHaHca (AAMP). UtoOb1
MIPOSIBIIATh AKTUBHOCTH B criekTpockonuu AMP, sipo atoma 10IKHO UMETh HEHYIIEBOM SIEPHBIN CIIUH
(I # 0): HeHyneBOM CHUH MO3BOJIAET C MOMOIIBIO CHJIBHBIX MAarHUTHBIX MOJIEW BUAETH KoJjeOaHus
aTOMOB B MOJIEKYJI€, KOTOPbIE JAl0T CUTHANIBI B criekTpe SIMP.

CnuH sapa aToMa MOXHO OTPEAENATh YETHOCTBIO KOJIMYECTBA IPOTOHOB U HEMTPOHOB: aTOMBI C
YETHBIM YHCIIOM ITPOTOHOB U HEUTPOHOB MMEIOT HYJIEBOE KBAHTOBOE YUCIIO siiepHoro cnuHa (I =0),ac
HEYETHBIM YHCIIOM MTPOTOHOB M/WJIM HEUTPOHOB — Ooubine Hys (I > 0).

1. Vkaxute mo 3 aroma (C yka3aHHEM KOHKPETHOTO HW30TOIa!) MPOSBISAIONIME W HE MPOSBISIONINE
AKTUBHOCTH IIPU aHAJIM3€ METOI0M criekTpockonuu SIMP.
2. JIeHCTBUTENBHO JIM SJIEMEHTHl C YETHBIM MOPSAKOBBIM HOMEpOM (YINIEpOA, KHCIOPOA M JApYrue)

Hemb3s u3ydath MetosioM SIMP? OtBeT o6ocHYyTE.

3anaua 2.

Korna peakuusi cauraercss XuMu4yeckou?
YacTo MBI CTaTKMBaeMCsl CO CJIOXXHOCTBIO JaTh OMPEICICHHE Ha TEPBBIM B3IVIAI OOBIICHHBIM
MOHATHUSAM. DTO KacaeTcsi U CaMOro Ba)KHOTO B XMMHMHM — XMMH4YECKoW peakuuu. [lepen Bamu cnmcok

HEKOTOPBIX PEaKIHil:
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Bonpocut

1. OnpenenuTte, Kakue U3 HUX SABJISIIOTCS XUMUYECKUMU peakusamMu. OTBeT 060cHylTe!

2. Ha ocHoBe 0TBeTOB Ha Bompoc | mpeioxute oo1iee onpeneaeHne XUMUIeCKOM peaKITi.

3anaua 3.

HecTadujibHble OKCHIbI

Kak Bw1 3HaeTe u3 xypca oOrmieit XuMuu, MOYTH BCE XUMHUECKUE JIEMEHTHI MOTYT 00pa30BHIBaTh
OKCH/JIbI, OTHAKO HEKOTOPbIE COETUHEHHS TaKOTO THIAa MOTYT OKa3aThCsl OYeHb HECTAOMIbHBIMH. Tak,
XJIOp oOpasyeTr HeCKoJIbKO okcumoB, Hanpumep, ClLO, CIO,, ClOs;, a Ttaxke okcua X. M3BecTHO, 4TO
MoJieKyna okcuaa X coaepkut 90 mpoToHOB.

Oxcupl XJI0pa HEBO3MOXKHO IMOJIYYUTh MYTEM MPSIMON XUMHUYECKON peakiuu MEeXIy IpPOCThIMU
BemectBamu. Tak, C,O mony4aror B pe3ynbrare peakiuu xyuopa ¢ BiaxabiM Na,CO; (peakyus 1). B
pesynbrare o0pasyercst TpeOyeMblii OKCHJI, a TAKXKE JIB€ COJIM HATpus (KUCiast U CpeHss).

ClO, B TPOMBIIUICHHOCTH TMOJYYalOT B3aUMOACHCTBHEM cepHOM  kuciorel, SO, U
NaClO; (peakuusa 2). Kpome okcuaa xinopa (IV) B mpoaykrax oOpasyercs Kuciasi Colib HaTpusl.

Oxcupl XJopa TpOSIBISIIOT KUCIOTHBIE cBoiicTBa. Hampumep, X MOXeT B3auMOJAEHCTBOBATH C
BOJION (peakyusn 3), B pe3ynbrare 4ero oOpa3yeTcsi TOILKO OAHOOCHOBHAS KUCIOTa Y, B KOTOPOH XJIOP
MIPOSBIISICT Ty K€ CTENEHb OKHUCIEHUS, YTO U B Ookcuae X. AHMOH KHUCIOTHl Y — OJMH M3 HEMHOTUX
KHCIIOTHBIX OCTATKOB OOpa3ylOIIMX HepacTBOpUMYyI comb ¢ K'. JIns Toro, 4ToOBl TONHOCTEHIO
Heifrpanu3oBatk 100 M pactBopa kuciotel Y ¢ w(Y) = 15% u mtotHoctsio 1,09 r/mi1, HeoOxoanmMo
B3AThb -*r 10% pactBopa KOH.

Bonpocwt

1. Ilpeqyoxute qBa YIEMEHTa, KOTOPhIEe HE 00pPa3yrT OKCHJIOB.

2. Ycranosure Gpopmyisl coenquHeHuid X u Y. OTBET MOATBEPIUTE PACUeTOM H pacCykAeHUSIMU!

3. Harmummre ypaBHenus peakuuit 1-3. M3BecTtHO, uT0 cymma KOd(pPHUIMEHTOB B peaxkyuu 2

cocrasJisierT 8.



4. N306pa3ute cTpoeHune okcuga X M KHCIOTHI Y, 3Has, 4TO B COCIAMHEHHSX IMPHCYTCTBYIOT
TOJIKO KOBAJICHTHBIE MOJISIPHBIE CBSI3H, IPUYEM BCE aTOMBI XJIOPA CBS3aHBI UCKIIOUYUTEIHHO C aTOMaMHU
KHCIIOPO/1a.

5. Haiinute maccy pactBopa KOH, cnpsitanHyr0 3a KISIKCOH, HEOOXOAUMYIO JIJISl HEUTpaTH3aIiu

pacTBopa KUCIOTHI Y.

3anaua 4.

BazkHoe coeqnneHue

Coenunaenne X — OJHO M3 CaMBIX KPYIMHOTOHHAKHBIX COCTUHCHHM, MOJIYIaeMbIX B XUMUYCCKOM
MIPOMBIIIJICHHOCTH. X TIPUMEHSETCS, B OCHOBHOM, JUISI TIPOM3BOJICTBA YAOOPEHUM, a TaKKe, KaueCTBE
CBIPBS JJISI CHHTE3a a30THON KUCIIOTHI.

s momydenuss X HY)KHO NMPWIOKHUTh HEMAJIO YCHIHHA. X MMOJTYYar0T U3 MPOCTHIX JIBYXaTOMHBIX
ra3oB, OJIMH W3 KOTOPBIX SIBIIIETCS KpailHE WHEPTHBIM, H3-3a Yero Uil YCKOPEHUS pPeaKIuu
WCIIOJIL3YIOT CIEIUANbHBIE KaTaau3aTophl. OJHAM W3 TaKUX KaTaIU3aTOPOB SBISETCS MeETal Y,
KOTOPBIM IIMPOKO HCIONB3YETCS B METAJUIyprUd M SBJSETCS. OCHOBHBIM KOMIIOHEHTOM CTajIH.
N3BecTHO, 4TO OTHOIIEHHE TPOTOHOB M HEUTPOHOB B Y cocTaBisieT 13:15.

[Ipn monmyuyenun X, ecinu peareHTbl OpaTh B CTEXHMOMETPHUUYECKHUX KOJIMYECTBAX, Ha BXOJE B
peakTop cMmech coaep:kut 25 moi. % mpoctoro BemectBa A u 75 moia. % mpoctoro BemiectBa B, npu
aToMm oTHomeHue macc A:B cocraiser 14:3.

Bonpocui:

1. YcranoBure dopmynsl coenunennii X, Y, A, B. Jlig Bcex BemecTs OTBET MOATBEPIUTE PacueToM
WJIH JIOTUYECKUMHU paccyxaeHusaMu. [IpuBenute Ha3BaHue coeuHeHus X.

2. Kakyto cpeny umeer pacTBOp, B KOTOPOM pacTBopeHo BeriecTBo X? C yem 3To cBsA3aHO? 3aluiInTe
ypaBHEHUE PEaKIINH.

3. Kakoit o6bem X (mpu H.y.) MOXHO MOJY4YUTh W3 pPEaKUUOHHOW cMecu oObemom 200 1 mpu

temmeparype 450°C u naBnennn 200 aT™, eciu BBIXO peakiuu coctaBui 38%.

3anaua 5.

I{BeTHOE CTEKJIO
Crexio — amop(HBII Marepuan, B OCHOBHOM COCTOSIIUN U3 JUOKCHUIA KpeMmHus. J[ns mpunaHus
3TOMY MaTepualy OKpPacKd WJIH OCOOBIX CBOWMCTB HCIOJIB3YIOT HEKOTOPBIE NOOABKH, O KOTOPBIX OyaeT

pacCkazaHoO B JIaHHOM 3ajadJe.



JU1st HEKOTOPBIX IIeJieii B CTEKOIBHOM MTPOU3BOJICTBE UCTIOJIB3YIOT J1BE 100aBku A u B, mpuuém B —
okcuJ (HeraméHasi U3B€CTh), & A — CPeIHssI COJIb KUCIOPOJICOIEPKAIIEeH KUCIOThl. ATOMBI METAJIJIOB,
KOTOpBIE BXOJST B COCTaB ATUX COCAUMHEHUH, SIBISIIOTCSA IUArOHaJIbHBIMH COCEISMH B KOPOTKO- M
JUITMHHOTIEPUOJHOM Bepcusix Tabmuibl MenzeneeBa. [Ipu pacTBopeHHH 3THUX ABYX BEIIECTB B BOJE
BbINagaeT 6emnbiil ocanok C (peakuyus 1), pacTBOPUMBIN B KucIoTax. MaccoBasi oJist MeTaia B OKCHJIE
B cocraBnser 71.43%, a maccoBas noiis Metaiuia B A paBHa 43.40%.

Jnst mpugaHusi CTEKIIYy OKpPAcKH, KaK IPaBUJIO, HCIOJB3YIOT N00aBKM B BHUIE COCAMHEHUI
MetaioB d-Oimoka. OnHo u3 3TuX coeauHeHuil D sBnsercs ¢uoneroBeiM nmurmeHToM. D oOpasyer
MUHEpaJ MUPOJIO3UT, a TaKkXKe 00pa3yeTcs B peakiMH pPa3joKeHHs IMepMaHraHarta Kauus. MeTtamn B
9TOM COEIMHEHHH TMPOSBIISIET CTENEHb OKUCIeHHs +4. D 4acTo myTaroT ¢ APYTrUM SIIEMEHTOM H3-3a UX
CO3BYYHBIX Ha3BaHUU.

Emé onanuM nurMeHToM siBiisieTcs YEpHBIA OKCUl E, KOTOpBI B MAJIBIX KOJIMYECTBAX OKPAIIUBACT
CTEKJIO B OWPIO30BBIN IBET. OTO COCAUHEHHWE MOXKHO TIOJYyYUTh TIPHU BBICOKOTEMIIEPATYPHOM
paznoxenuun (peaxyua 2) coenuHenus F (msatuBogHoOro cynbdara), KOTOpPOE YacTO HCIOJIb3YETCs
cazioBoJiIaMu B KadecTBe (pyHrunmma. Maccosas nomst metaiia B F coctasiser 25.60%.

B kauecTtBe KpacHOro KpacuTesss MOTYT HMCIOJIb30BaTh MpocToe BemecTBO G, Mo CBOMCTBaM
HaroMuHaroiee cepy. MzBectHo, 4uTo B BbIcIIeM OkcHie MaccoBas 10 G cocrasisier 62.20%.

Bonpocwi

1. Onpenenure HeusBecTHble coemuHeHuss A-G. OtBer mnoaTrBepauTe pacyéTroM U
paccyxaeHusiMu!

2. Hanmmure ypaBHeHUs peakuuil 1-2.

3. 3aueM B cTEKJIO NOOABIISIOT coeauHeHus A u B?



