MysuununajsHbIi 3Tan Becepoccniickon 0JiMMnuaabl NIKOJIbHUKOB
10 XUMHUH
2021 -2022 y4eOHBII IO
10 kaacc
MaxkcumanabHblii 021 — 50 0a10B

3aganue 10.1.

B repMeTHYECKH 3aKPBITOi KOMHATE ILIOMAAbI0 12 M? U BBICOTOH 3 M TOPHT CTe€apHHOBAs
ceeua Macco 100 r. BO3HUKHET 1M ONAcHOCTh NpPU IIOJHOM CrOpPaHMM CBE€UYM MJIs JIIOJAEH,
HAXOJSIIMXCS B MOMEIEHUH, eclii mpeneiabHo gomyctumas konuentpauus (IIK) yriexucnoro
raza — 30 mr/m®, a mpu kxonuentpamuu ot 0,25 mo 1,00 06beMHOro mpoLeHTa y uenoBeka
MIPOUCXOUT U3MEHEHHE (PYHKIIMH JIbIXaHUsl U KpoBooOpaienusa? B pacuerax MOKHO HNPUHATH, YTO
COJIEp)KaHUe YTIICKHCIIOro raza B «oO0braHOM» Bo3ayxe — 0,03 006.%, a cTeapuH B CBEYKE — ITO
YHCTast CTeApUHOBas KKCI0Ta (0HOOCHOBHAsS TpeaenbHast kuciaoTa: C17HzsCOOH). (6 6amios)

1. Hamnmcars ypaBHEHHE peakiiy TOPEHHs CTEAPUHOBOM CBEYU

2. Paccuutathe Maccy U 00beM YIJIEKHCIOro raza B «O0OBIYHOM BO3yXe» U IOCIE CrOpaHHs
BCEU CBEYH.

3. PaccunTaThe KOHLIEHTpAaLMIO YIVIEKUCIIOTO ra3a B JAHHOM IIOMEIIEHHUU II0CJIE€ CrOpaHus
ceeun (Mr/m°) u cpaBauTh €6 ¢ I1JIK. Caenath BBIBOJ O HAJIMYUU ONACHOCTH IS 4eIOBEKA.

4. Paccuutath 00bEMHBIN % yriIeKHCIOro ra3a B JaHHOM ITOMELIEHUH [I0CTIe CTOPaHMsI CBEUH.

Cnenatb BbIBOJI O HAJIMUUK OMACHOCTH JUIsl YesloBeKa. (6 6aysioB)
Kpurepun oneHuBanusi

CojeprkaHue MPaBHUJIBHOTO OTBETA bayn
1.IlpuBeneHo ypaBHEHHE pEAaKIHH TOPEHHS CTEapUHOBOU 1
KHCJIOTHI
C17H35COOH + 260, — 18CO0O, + 18H,0
2.PaccunTaHO KOJIMYECTBO CTEAPUHOBOW KHCIOTHI M KOJUYECTBO 1

YIJIEKHUCIIOTO ra3a
N(x-to1) = 100/284 = 0,352 monb
n(CO;) = 18- n(x-teI) = 6,34 MOJIB.

3. PaccunTaHbl mMacca U 00bEM YIJIEKUCIIOTO rasa, MOJYYeHHOTO Mpu 1
TOpCHUH
m(CO2) =6,34:44=279r, V(CO2) =6,34224=1421=0,142 m°

4 PaccunTaHbl Macca W OOBEM YIJIEKHCIIOTO Ta3a B «OOBIYHOM» 1

BO3[lyXE€ B JIAHHOM IIOMENICHUN
V(CO,)o =12-3-0,03/100 = 0,0108 m* = 10,8 1
M(CO2)o = 10,8:44/22,4=2121

5. PaccuMraHa KOHIEHTpaIusl VIJIEKUCIOTO Ta3a B JaHHOM 1
TIOMEIIeHHH TI0CIIe CTOPAHMS CBEUH (MI/MS) yIJIeKHCIOro ra3a mocie
CTOpaHUs CBEUU

(279+21,2)/36 = 8,34 r/m® = 8,34-10° mr/m®
YcTaHOBIEHO, YTO JAHHOE 3HaYeHUE BO MHOr0 pa3 nmpessimaet [TJIK

6.Paccuntan  00BEMHBIH % yIJIEKHCIOrO Tra3a B JAaHHOM 1
MTOMEIIEHUH TI0CTIe CTOPaHUs CBeUr

¢(CO) = (0,142+0,0108)/36 = 0,0042 (0,42 %)
Cneman BBIBOJ, 00 ONACHOCTH JIAaHHOW KOHIICHTPAIUU  JUIS
YeloBeKa

UTOTO 6 6ay10B

3aganue 10.2.
[lpu TepMHuUECKOM pa3NOKEHUHM COJIHM OpaHkeBoro IBera X Maccoil 12,6 obpasyercs
TBEPJIO€ BEIIECTBO OKCHA A, OeciBeTHbIN Ta3 B oobemoMm 1,12 11 (H.y.) ¥ XHAKOCTh 00BeMOM 3,6



miL. Ilocne amomorepmun BemecTBa A mosyyaercss merami /I, maccoit 5,2 r, a Taxke oOpasyrorcs
5,1 T okcHuaa aIFOMUHUS.

1. Onpenenuts Bemecta X, A, B, C, 1.

2. Hanucars ypaBHeHUs peakinii, KOTOPbIE MPUBEJICHBI B 33JIaHUU.

3. [TpousBecTu pacueTsl, JOKA3bIBAIOIINE TPABIILHOCTH CICIaHHBIX BaMu BHIBOIOB 00
OTIpe/ICJICHUH BEIIECTB.

10 6ammoB

Kpurepuu oneHuBanus’

ConeprkaHue NMpaBUJILHOTO OTBETA bayun
1.Ilo naHHBIM ypaBHEHHS pEAKIHHA AJTIOMHUHOTCPMHH paccuyduTaHa 3
MoJsipHas Macca Metayia J{ (Jiro0bM crmocooom)
Macca SKBHBAJICHTA OKCHIa ATFOMHUHUS COCTaBJISICT

M>b(Al203)=M»(Al)+M»3(0) = 17 r/monb, crienoBaTeabHO
M>s (1) = m(J1) - Ma(Al203)/m(Al203) = 17,33 r/mois
M) = 17,33-3 = 52 r/mounb (qpyrue 3HaYeHUS CTEeHH OKUCIeHUs [],
+1uaum +2, He MOAXOAAT)

nim
JlonmycThM, YTO CTENEeHb OKHCICHHS MeTauia J[=+y, ciemoBarelbHO,
YpaBHCHHE ATIOMUHOTCPMHHM MOXET OBITh 3alMCaHO CIEAYIONIIM
obpazom
YOy + y/3Al = y/6Al03 + T
n(1) = n(Al203) - 6/y = 0,05- 6/y = 0,3/y, cegoBarenbHO
M) = 5,2 - y/0,3, ToabpKo mpu y = 3 moxy4aercs MpaBUIbHOE
snauenue: M(Jl) = 52 r/monb
J1 — xpom (Cr); A — oxcun xpoma (111) (Cr203)

2. 3anucaHo YpaBHCHHUEC aJIFOMUHOTECPMHUHN U paCCUUTAHA MACCa OKCHU A 1
xpoma (I11)

Cr03 + 2Al = Al,O3 + 2Cr
m(Cr.03) =0,05-152 =761

3.Paccunrana monsipHas Macca rasa B u onpeyenen raz B 2
ITo 3akonHy coxpanenus Mmaccel M(B) =12,6 -3,6 - 7,6 =14r
n(B) = 1,121/22,4 n/mons = 0,05 moib

M(B) = 1,4/0,05 = 28 r/monb

B — azor (N2)

4.0npeneneHbl OTHOIICHHUSI KOJMYECTB BEIIECTB, 00Pa3yIOLIUXCS TPH 3
pasnokeHuu X, ¥ ONpeesieH cocTaB U GopMyJia BeecTBa X

Ecnu npeanonoxurs, uro xunkocts C — Boza, TO

n(H20) = 3,6/18 = 0,2 moJb

n(Cr203): n(N2): n(H20) = 0,05:0,05:0,2 =1:1:4

X =Cr03 + N2 + 4 H20, orcroma X umeet cocraB CraN2HgO7

Jlns sToro cocraBa Bo3MmokHa (opmyma: (NHa)2Cr207 — Guxpomat

AMMOHUA
5. IlpuBeieHa peakius pas3ioxKeHus: OUXpoMaTa aMMOHUSI 1
(NHa4)2Cr,07 = Cr,03 + N2 + 4 HO

UTOI'O 10 dams10B

“Ecin TpHBENEHBI TOTBKO (DOPMYIBI BEIIECTB M YPaBHEHHs PEaKIWi, TO 3a KakIyIo
dbopmyny u ypaBaenue 1o 0,5 6amna (max -3,5 6amna)



3aganue 10.3.

Jo 60-x TomoB MpOLUIOrO BEKa CYIIECTBOBAIO MHEHHE 00 aOCONIOTHOW HHEPTHOCTH
O7aropoIHBIX ra3oB, HO B 1962 rony nosBuiach neppas MyOIHUKanus O MOJTyYSHHH UX COCTUHEHUH.

[Ipu B3auMOJEHCTBMU HMHEPTHOrO raza A C upe3BbIYaHHO AaKTUBHBIM Ta3000pa3HbIM
BemiectBOM b oOpasyercst coenuHeHne B ¢ maccoBoit goneit amementa A - 53,47%. llpu
MPOITyCKaHUH TOKA BJIAYKHOTO BO3ayXa Haj B oOpasyercs BemectBo I' ¢ MaccoBoil nosneit sinemMenTta
A - 58,80%. 3aTem oOpasyercs BemecTBo I, HE coaeprkaiiee aToMoB, 00pa3yroIux BeulecTBo b;
MaccoBas nojis A B HeM 73,23%. DTO coelMHEHHE KpailHe HEYCTONYHMBO, MPU €ro Pa3oKCHHUH
MOIITHOCTH B3pbIBa MPHOIMKACTCS K MOLUTHOCTH B3pPhIBAa TPOTHJIA.

OnucanHble IpeBpaIleHUs Helb3s IPOBOAUTDH B CTEKJISTHHOM MOCYe

1. Onpenenure Bemecta A- /1.

2. [TpousBecTn pacyeTsl, JOKa3bIBAIOIINE MPABMIBHOCTD C/ICTaHHBIX Bamu BEIBOJIOB 00
OIIpE/IC/ICHUH BEILECTB.

3. Hanuumre ypaBHeHUs yIOMSHYTBIX PEAKIIUH.

4, [ToueMy naHHbIE XUMUYECKUE PEAKIIMM HEJIB3sI IPOBOJUTH B CTEKISIHHON nocyae? Jlokas3arhb

BBIBOJI ypaBHEeHUEM peakiui. (13 6amioB)
Kpurepun oneHuBanus

CopepxaHue MPaBUIHHOTO OTBETA bann
1.HepTHBIE Ta3bl HEMOCPEACTBEHHO PEarupylOT TOIBKO O (TOpoM, 1
nosTomy BeriectBo B - ¢prop (F2).
2. Paccuumtana womsipHas wmacca HHEpPTHOTO raza A (J00bIM 3

BO3MOJKHBIM CIIOCOOOM)
Maccogas noinst ¢propa B coequaennn C
W(F) = 100 - 53,47 = 46,53% (0,4653)
MosipHast Macca SKBUBaJICHTa A
Mb(A) =19/0,4653 — 19 = 21,834 r/monb
N3 uuepTHBIX ra3oB coemuHeHus oOpasyioT Toiabko Kr, Xe, Rn.
OTHolIeHNEe MOJISIPHOM Macchl A K MOJIIDHOM Macce 3KBHBAJIEHTa
JOJDKHO OBITH IENBbIM YucioM. M3 Bcex ra3oB MOIXOAUT TOJIBKO
KCEHOH
M(Xe)/M»a(A) = 131,29/21,834 = 6

nJjin
B — AF4, cienoBatensao, M(A) = 19x- 0,5347/0,4653 = 2,834x, rie x
— 1IeJI0€ YUCIIO
W3 Bcex ra3zoB noaxoauT TobKO KCEHOH: B — XeFg

4.1lpuBenieHO ypaBHEHUE pPEeaKIUU 1
Xe + 3F>, —XeFe
4.Paccumntan coctaB BemecTBa I’ 2

M) = M(Xe)/ W(Xe) = 131,3/0,5880 = 223,3 r/moib

Hcxonsa u3 npeanonokeHus, 4To B €ro coctaB BXOAAT ToJbko Xe, F u
O, nyrem nmepebopa YyCTaHaBIMBaeM EIMHCTBEHHO BO3MOXKHBIN
BapuaHT [ - XeOF4 (okcodropu KceHOHA)

5.Paccumran coctas Beiectsa J] (comepxur Toapko Xe u O) 2
M) = M(Xe)/ W(Xe) =131,3/0,7323 = 179,3 r/mMob
[Tycts popmyna J[ — Xe YOy

179,3 =131,3 + 8y, y=6, ]| — XeO3 (oxcu KCEHOHA)

6.IlpuBenens! ypaBHeHus peakuuii (1o 1 6amry 3a KaxJoe ypaBHEHHE) 2
XeFs + H20 — XeOF4 + 2HF
XeOF4 + 2H,0 —XeO3 + 4HF

7. JlaHO OOBSICHEHHME HEBO3MOYKHOCTH IMPOBOAMTH PEAKLUU B 2

CTEKJISTHHOM IMOCYAC: BBIACIAIOIIAACA IIPU 3TOM IIJIIABHUKOBAsA
KHCJIOTA paCTBOPACT BXO/JISIILIMA B COCTaB CTEKJIA OKCH/I KpPpCMHUA:




ConeprkaHue TpaBUIIbHOTO OTBETA bann

SiO, + 4HF + SiF4 + 2H,0

UTOI'O 13 dams10B

“Ecniu mpuBeNeHBl TOIBKO (DOPMYIbI BEIIECTB M ypaBHEHHsS PEAKIMH, TO 3a KakKIylo
dbopmyny u ypaBaenue 1o 0,5 6amia (max - 4 6aia)

3aganue 10.4.
XJIOpIPOU3BOJAHOE  YIJIEBOAOPOAA  SABJISETCS IMPOCTEUIIMM B  PpANYy COCIUHEHUU,
coJiepKallluX PaBHOE KOJIMYECTBO aTOMOB YIJIepoAa, BOJIOPOJa U XJI0pa.

1. Hanummre MonekyisipHyio GopMyIly TaHHOTO BEIIECTBA.

2. Hamumure crpykTypHble (OpMyNIBI BCEX HM30MEPOB JIAaHHOTO COCIWHCHUS U
MPUBEIUTE UX HA3BAHMS 110 CUCTEMATUYECKOW HOMEHKIIATYpE.

3. Harmumure ypaBHEHHs peakiyii STUX COSAMHEHUN C BOJOPOJOM, OpOMHOM BOJIOM,

KHCJIOPOJIOM Bo3ayxa. HazoBuTe oprannueckue npoayKThl peakiuii. (8 6ayion)

Kputepun onenuBanus

CO,Z[ep)KaHI/Ie IIPpaBUJIbHOI'O OTBCTA bann

1.Onpenenena MmonexkyaspHas Gopmysia XJIOPIPOU3BOIHOTO 0,5 6anna
dopmyna xmoprpousBoaHoro yriesogopoaa: (CHCI)n.
[Tpocreiinee coeauHeHne B januoM psaay npu n=2 - CoH>Cl

2. IlpuBeneHsl cTpyKTypHBIE (HOPMYIBI U30MEPOB M Ha3BaHUS 3
KOKJIOTO0 COeqUHEHUS (3a Kaxayr ¢opmyrny u HazBanwme — 0,5
Oasa)

OT0i1 popMyIie COOTBETCTBYET TPU U30MEPA:
CH2=CCl> — 1,1-muxnopaten (1,1-a1ux10pITUIICH),

CHCI=CHCI - muwmc- wu Ttpanc-1,2-guxmnoparensr (1,2-
JTUXJTOPITUIICHBI).
4.1lpuBeneHpl ypaBHEHHsI pEaKIMl W Ha3BaHMS IOJYYECHHBIX 4,5 6anna

coenuuenuit o 0,5 Ganna 3a Kaxx7a0e ypaBHEHHE U HA3aBHUE)
CH,=CCl; + H, — CH3-CHCI; - 1,1-muxsopatan

CHCI=CHCI + H, —» CHCI-CHCI - 1,2-muxopatan

CH,=CCl, + Br, — CH2Br-CCI;Br - 1,2-nubpom-1,1-nuxmopatan
CHCI=CHCI + Br, — CHCIBr-CHCIBr - 1,2-aqu6pom-1,2-auxiopatan
2C;H.Cl; + 50, — 4CO0O, + 2H,0 + 2Cl;

UTOo1ro 8 0aJL10B

3aganue 10.5.

B 6 npobupkax HaxomsTcs pacTBOphl 6 OECLBETHBIX PACTBOPOB HEOPraHWYECKUX COJICH:
HuTpaThl cepedpa u ceunua (I1), ruapokcua nuTHst, OpoMua Oapuisi, HOAU KaablMs U KapOOHAT
kanus. He ucnomnb3ysl MOMOTHUTENBHBIX PEAKTUBOB, PACIO3HAWTE MX, MPEABAPUTEIHHO COCTaBUB
TUTaH SKCIepuMeHTa Hamummre kpaTkie NOHHBIC YPaBHEHHS MPOBEICHHBIX PEAKITHIA.

Kpurtepun oueHnBanus

ConepxaHue MPaBUIIBHOTO OTBETA bann
1. CocTapjieH TaH SKCIEPHMMEHTa B BHJE TaOIHIIbI-MATPUIIBI 2
(MJIM MTHBIM APYTUM CIIOCOOOM)
2. IlpuBeneHbl KpaTKUe MOHHbIE YPaBHEHUS PEaKIMi M yKa3aHbI 11

npuszHaku peaknuid (mo 0,5 Oamma 3a Kaxaoe ypaBHEHUE U
Ka)XX/IbIi YKa3aHHBIN TIPH3HAK)

1)20H "+ 2Ag" = Ag20| +H:0

2)Ag" + Br = AgBr|




CopepxaHue NpaBUIbHOTO OTBETA

bann

3)Ag +J =Agl|

4)2Ag* + COs% = AgoCOs|
5)Pb?* + 20H" = Pb(OH)2|
6)Pb%* + 2Br = PbBr2|
7)Pb2*+ 2J = Pbla|
8)Pb%*+ COz* = PbCO3|
9)2Li* + CO3% = Li2COs)
10)Ba®*+ COz* = BaCOs|
11)Ca*+ CO3% = CaCOs|

NTOI'O 13 6ans10B
*Ta6una - MaTpuIia
Bemecrea | AgNO3 Pb(NO3), | LIOH BaBr» Calz K2CO3
AgNOs3 - - CEpBIi] | KENTOB| KENTBIA] | Oembrid] **
Pb(NO:3)2 - - Oenbiii| | Oermblii] JKENTHIN | * | Oemblii|
LiOH CepBbIit | OBl - - - OCIIBIiA |
BaBr; JKEJITOB |, OBl - - - OCIIBIiA |
Caly JKENTBIA| | )KEeNThIi|* | - - - OCIIBIiA |
K2CO3 OemnbIit | ** | Gernbrii] Oenbrit| | Oembrii] OembIit | -

*- IIpH NCPCKPUCTATIIIU3ALUHN TOTYHAIOTCA 30JJO0TUCTBIC KPUCTAJIIBI

**- BELIECTBO TEMHEET Ha CBETY




