Pemienus 3ajaHnuii 0O4HOI'O dTANa
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10-11 kiaaccenl

3anaua 1.3.

Baxknas gacTp 1100010 XMMHYECKOI0 SKCIIEPUMEHTA — MBIThE J1a00paTopHOM nmocynbl. OgHUM U3
pacIpOCTPaHEHHBIX MOIOIIUX CPEJICTB, KOTOPOE MOXKHO HAUTH B JIt000M J1aO0OpaTOpuH, SIBISETCS
xpomoBast cmech (xpommnuk). CormacHo I'OCT 4517-2016, nnst mpuUroTOBJIICHHS XPOMITUKA
neoGxommo k 100 cm® KOHIICHTPUPOBAHHOW CEpHOW KUCIOTHl 100aBUTh 9,2 T auxpomata
kanus. CBeXHUH pacTBOp XPOMIIMKA MMEET TEMHO-KOPUYHEBBIM LIBET C JIETKUM JKEJITOBATHIM

OTTCHKOM.

Cxema ouucmru 1a60pamopHotl nocyobl XPOMOBOU CMECHIO:
1) 3aepsizHennyro nocyoy 3amaiusarom 6 XpomnuKe,

2) 3amem nocyoy npomwvléaiom OUCMULIUPOBAHHOU 000U U CMABIM
CYUUMBCSL.

PactBop xpoMoBo#i cmecu

1. Hanummre ypaBHEHHE peakIMU, KOTOpasl MPOUCXOAUT MPHU PACTBOPEHUU UXpOMaTa
KaJIis B KOHIEHTPUPOBAHHON CEPHOU KUCIIOTE.

2. MOo>HO 7M1 /17151 TPUTOTOBJICHUSI MOIOILIE CMECH MCIOJIb30BATh EPMaHTaHaT KaJlus ¢
KOHLEHTPUPOBAHHOM CEPHOM KUCIIOTON?

3. Ha pucynke nzo0pakeHbl ABE KAl Ha CTEKJITHHBIX IIacTuHKax. OHa 13 HUX ObLIa
ouuIleHa XpoMoBoil cmeckio. Kakasa? OTBeT mosicHUTE.

Pewenue:.
1. K,Cr,07 + H,SO,4 = 2CrO3 + Ky,SO,4 + H,O

2. 2KMnO4 + H3SO4 = “Mny07” + H0 + KySO4



dopmansHo okcua maprania (V1) Tak monydars Hesb3s: OH pas3jiaraetcs O B3PBIBOM.

[ToaTroMy OH INOMEIIEH B ypaBHEHHM pPEaKkIUM B KaBblukd. Jlomyckaercss oTBeT 0€3

KaBbIUCK C YKA3aHUCM CBOMCTB OKCcHJa. COOTBCTCTBCHHO, HCIIOJB30BaTh B KAa4C€CTBC

MOIOIIEN CMECH TaKOU COCTaB HEJIb3.

3. Kamns na PUCYHKC CJICBA CMAaUUBACT IMOBCPXHOCTH IJIACTUHKH, B TO BPEMS KaK KaIlJld Ha

PUCYHKE CIipaBa HC CMAa4YHBacCT. COOTBCTCTBGHHO, MMOBCPXHOCTH IJIACTUHKH HA PUCYHKC

CrpaBa 3arpsi3HeHa, HaupuMep, )Kupamu. Takum 00pa3oM, OUMIIEHA XPOMOBOW CMECHIO

ObUIa IJJaCTHHKA Ha JIEBOM PUCYHKCE.

3anaua 2.1.

3akperuieHHasl IepeBepHyTas JUTpoBas OaHKa 3aloJIHEeHa
a30TOM U BI@KHBIM YIJIEKUCIBIM Ta30M UM Kacaercs
TOPJIBIIIKOM TIOBEPXHOCTH KEPOCHHA TaK, Kak II0Ka3aHO Ha
pUCYHKE. YPOBEHb KEpOCHMHa B COCYAE IMOJAJIEPKUBAETCS
NOCTOSSHHBIM. BHyTpum OaHKM HaxXxoAWTCSA JUTUN, KOTOPBIN
MOKPBIT 3alIUTHOM 000JI0uKOiW. B HEKOTOpbII MOMEHT
BPEMEHM OHa pa3pyuiaercs W HauMHAeTCs XUMHUYecKas
peakuusa. Ha ckobKO MOJHUMETCSI YPOBEHb KEpOCHHA B OaHKe
IocJIe TOTO, KaK BECh JINTUH IPOpEArupyer, €ClId HU3BECTHO,
YTO ¢ a30TOM IpopearupoBaio B 3 pas3a OOsblIe JUTHS, YEM C
BIQXKHBIM  YIJIEKUCIIBIM Ta3oM, M BCE IE€PBOHAYAIBHO
HaxOJMBIIMECS B OaHKE Tra3bl MPOPEarupoOBaIM IMOJHOCTHIO?
OO6pa3oBanueM mienoyu npenedpeus. Bece mporeccsl cuuTtaTth
U30TEPMUYECKUMU, OPOXOJAIIMMH ~ TIpU  KOMHATHOM
TEMIEpaType W HOPMaJIbHOM aTMOC(EpPHOM JIaBJIECHUHU.

JlaBneHueM TMapoB KepOCHHA

3
npenedpeus. [InotHocTs kepocuna — 0,8 r/cm™. st mpocToThl 0aHKY CUMTATh LMIMHIPOM C

BbIcOTOH 20 CM.




Pewenue:

[Tycts pg = 101325 Tla — aTMocdepHoe JaBiIenne, COBIAIAIONIEE ¢ HAYAJILHBIM JIABJICHICM BCEX
nMeromuxest B 0anke ra3os, a vy — CyMMapHOe KOJIMYeCTBO ITHX Ta30B (CyMMa 9HuciIa MOJel Beex

rasoB).
Peaknna B3anMoIeHCTBHS JTUTHS ¢ BIAYKHBIM YTJICKHCIBIM TA30M OIMUCHIBACTCSA YPABHEHHEM
2L1+COQ+HQO — LigC03+HQT, (1)
a C a30TOM —
6 Li+ Ny — 2LizN. (2)

13 srux ypaBHennit BujiHo, 910 B peakiyn (1) Ha 0JMH MOJIb YTJIEKUCIOr0 Ta3a (III0C OJINH MOJIh
BOJISTHOTO TIapa) PacXojyercsa 2 MOJisl JTUTHs, a B peakiuu (2) Ha OJWH MOJIb a30Ta pacxojyercs 6
MOJICH JIUTHA, T.€. B TPU pa3a OOJIbIIe.

B ycaosum 3amaum cKazamo, 9TO NpOPEarupoBas BECh JIATHI U BCe IePBOHAYAILHO MPUCYTCTBO-
BaBIIME B DAHKE Ta3bl, IPHYEM C a30TOM IIPOPEATHPOBAJIO B TPH pasa DOJIbINE JINTHA, 9eM C BJIAZKHBIM
yryIeKneJapiM raszom. [Tosromy (i) 9uceso mosiedi yrureknesioro rasa B 6aHke PaBHO 9HCIY MOJIEH BO-
JIAHOTO T1apa; (2) dnesio Mosieit azora B DaHKe OBLIO PABHO YHCIIYy MOJICH YIVIEKHCIOTO Ta3a M IHCIY
MOJICH BOJAHOIO Iapa, T.c., KaykKJI0e U3 9THX YHCe] PABHO Vy/3 (MOCKOJBKY B CyMMe OHH JIAIOT V).
Hanee, u3 ypasnenns (1) ciemyer, 970 4UCI0 MOJIEH BBIIETHBIIEI0CA BOJOPO/IA /1 PABHO YHCIY MOJI€it
LPOPEArNPOBABIIETO YIVIEKHCIOrO Iasa, T.¢. V) = Vy/3.

[Iycrs p; — nasienme rasa (Bomoposa), a hy — BBICOTa €TOI6a KePOCHMHA B GAHKE B KOHETHOM
cocrogaun. Torua ycjioBue paBHOBECUs. B KOHEYHOM COCTOSHHMM 3alIUCBHIBACTCS B BHJIE

po = p1 + pghi, (3)

rje p — IUIOTHOCTh KEPOCHUHA, & ¢ — YCKOPeHue CBOOOIHOIO Ia/IeHUs.
[TockopKy B HAYAJBHOM M KOHEYHOM COCTOSIHHH TEeMIIEPATYPBl I'a30B PaBHBI, U3 yPaBHEHUS
Menpeneesa-Kaaneitpona ciemyer, 9To

" ho

— ot +
p1 pnlfoho—hf (4)
rie hg — ToHAsS BRICOTA GAHKM, TaK 4TO ypaBHeHHe (3) mpuobpeTtaeT BHL
v ho
————— = po — pghi. 5
pougho—hl Po — pgha (5)

YMuO)Kasg 06e CTOPOHBI 3TOro ypasuenust Ha (hg — hy) U TOAB3ysACH TeM, 9T0 V1 /vy = 1/3, ero MoKHO
TICPEIICATh B BUJIC KBAJIPATHOTO YPABHCHASA Ha, OTHOMNICHHE L:

ho
h\? h 2
ho | — | — ho) | =22 ) + Zpg = 0. 6
Pgho o (Po + pgho) T + 3P0 (6)
Bsong nanee obosnadenns

Po hy 2
= s = —, = -, (7)

pgho ho 3



pelenns KOToporo Jaiorces hopMystoit

A+14 \J(A+1)2—44n
L12 = 9 . (9)

OmernM Terneps Oe3pasmepubrit mapamerp A B dopmyite (9). [lpunnvas by pasasiv 20 eM, a p = 0.8
r/em?®, momyaaem A ~ 65 > 1. [Tockombky 1o embicay 3anadn 0 < z < 1, B bopmyste (9) nam Hy:KHO
B3ATEL 30K  —” mepe;i KOpHEeM (BTOPOI KOPEHb OKa3bIBACTCA CYTIECTBEHHO MPEBOCXOIATINM CINHATLY,
Ta ~ A), TAK 9TO OKOHYATENBHO MOJTyYaeM

A+1—\(A+1)2 - 44n
- 2

1 hg =~ 13.26 cm. (10)
3aMeTnM, YTO BOCIOJIL30BABIINCEH HEPABEHCTBOM A > 1, MOXKHO OBIIO OYEHB MTPOCTO TIOJIYIUTEL TTPH-
6mKkennoe perrenue 3agadu. JleiictBurensho, HepaBeHcTBO A > 1 o3HadvaeT, 9To JaBjeHue pghy,
co3aBaeMoe (IOKa eI HeM3BECTHBIM) CTOJIOOM KepocuHa BbicoToit (hy < hg) B Gamke, 3aBeI0MO
OYeHb MAaJIO 110 CPaBHEHHUIO ¢ aTMOC(EPHBIM JIaB/JIeHHeM. DTO O3HAYAET, YTO JlaBJeHNe a30Ta U B KO-
HEYHOM COCTOSTHHM OV/IeT MPaKTHIeCKH COBIAIATH ¢ aTMOCKEPHBIM JIaBJIEHHEM, UTO B CBOIO OUEPE/Ib
O3HAYAET, ITO

ho =M 1’ (11)
IlLO %0 3
OTKY/Ia Cpa3y MOJIyYaeM OTBET
2
hy = ghg ~ 13.33 cm, (12)

KOTOPBII ¢ TOYTHOCTBIO JI0 HPOIEHTA COBIAIAET ¢ TOIHBIM oTBeToM (10).

3anaua 3.2.

K Oatapeiike ¢ 3JIC € = 4 B u BHyTpeHHMM comnpoTuBieHHueM 1 = 1 OM mnapaiiensHo
MOJIKJIFOUEHBI OOBIYHBIN pe3ucTop ¢ comnpoTuBieHneM R = 3 OM U JONOJHUTENbHAs Harpyska,
TOK 4Yepe3 KOTOPYIO CBsI3aH C HalpsDKEHHWEM Ha Hel Tak, Kak MMOKa3aHo Ha pucyHke. Uemy paBHO
TIOJTHOE KOJIMYECTBO TETIIOTHI, BBIJEISIONIEECs] BO BCEH 1IN B €IMHUILY BPEMEHH?
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Pewenue:

ITo 3akOHY COXpaHEHHUsI FHEPTUH TOJHOE KOJIMYECTBO TEIUIOTHI (), BHIIECTAIONIEECS BO BCEH 1IEMU B
€/IMHUILy BPEMEHHU, PaBHO paboTe JIEKTPOIBUKYIIMX CHI B €MHUILY BpeMeHH, T.e. Q = Elp, rne
Iz — Tok uepe3 Garapeiiky. [Tycte U(I) — HanpspkeHne Ha Harpy3ke, KOTa 4epe3 Hee MpOTEeKaeT
Tok [. O4eBUAHO, YTO MpPU YKa3aHHOM B 3ajJau€ COCIWHEHUM HamNpsDKeHHe Ha Harpyske U
COBMAJIa€T C HANpPsDKEHWEM Ha OOBIYHOM PE3UCTOpPE M HANpPSDKEHHWEM Ha 3aKuMmax OaTapeuki.
Bocnonb3yemcst Tem, 4TO TOK 4epe3 OObIUHBIA pe3uctop paBeH I = U/R, a HanpsokeHHe Ha
3axumax Oarapeiiku Up = € — Izr. Ilockonbky Iz = I + I, npupaBauBast U u Up, nomyyaem

E—Ur+ Dr=U(), 1e. £€— (? + )r = U(l), oTkyaa cliefyeT ypaBHEHHE A u().

1+r/R

OTO ypaBHEHHUE MOKHO HpI/I6J'H/I)KeHHO pemuThL rpa(i)I/IlIeCKI/I, HaWIsl TOYKY MEepeceueHus: KpUBOu
E-Ir
1+7r/R

U(I) n npssmoit simanu U = . Takoe moctpoenue maer [ = 2,0 A, Ug = U = 1,5 B. [loatomy

Ig =% ~ 0,5 A, tak yTo TOK uepe3 Oatapeiiky paBeH Iz = Iz +1 = 2,5 A. CnenoBatensHo,

MOJTHOE JXKOYJIEBO TEIIO0, BBIACISIONIEECs BO Beeil 1ienu, paBHo Q = €I ~ 10 Bt
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3anaua 4.3.

B 6anky ¢ 200 mn 10% pacTBopa IIIIOKO3BI, IUIOTHOCTh KOTOPOTO MpPHUMEM pPaBHOMN Ir/em®,

MOMECTHJIM  KOJIOHHIO OakTepuii. bakrepuu
OpO’KEeHUS.

OCYHICCTBJIAKOT IIpOLECC MACIITHOKHUCIOTO

W3BecTHO, 4TO U1 MOJAEPKAHUS SKU3HENEITeIbHOCTH OakTepusiM HyxxHo 0,1 mMr kucrnopona B
yac. [Ipu »TOM KojOHUS mnepepabaTbiBaeT | Mr rmoko3bl B yac. OO0bem Oanku — 10 .
Omnpeznenure cocTaB Bo3jayXxa B OaHKe MOCJe TOro, Kak OakTepuu mepepadboTaiy BCIO TIIIOKO3Y.

KonuyecTBo OakTepuii cunTaTh HEU3MEHHBIM.

Hcxonnsbiii cocTaB BO3J1yXa IMIPUHATL CJICAYIOIIUM:

KommnoneHnt JHons xkomnoneHTa, macc.%
N2 75,00
o) 23,00




CO, 0,05

H,O 0,45
Ar 1,50
Pewenue:

Borumcnsis HadanpHBIA cOCTaB Bo3ayxa B OaHke (00beM Bo3myxa paBeH 10 o1 — 200 mur = 9,8 ) B
COOTBETCTBUU C HAYAIBHBIMH MAaCCOBBIMH JIOJISIMH KOMIIOHCHTOB, 3aJaHHBIMH B TaOJIHUIIE,
HOJTyJYaeM:

m(N.) = 8,820000 T,

m(O,) = 2,704800 T,

m(CO,) = 0,005880 ,

m(H.0) = 0,052920 r,

m(Ar) =0,176400 r.

MacnsiHokucioe OposkeHue onucbiBaeTcs Gpopmyon
CeH1206 — CH3CH2CH,COOH + 2CO,1 + 2Hy,

MO3TOMY Ha KaX/Iblif MOJIb epepabOTaHHOMN TIFOKO3bI BBIIEISIOTCS JIBA MOJIS YTJIIEKHCIIOrO ra3a 1
JBa MoJist Bojopoza. Kpome Toro, u3 ycinoBHii 3a1auu ciaeayeT, 4To Ha nepepaboTKy 1 T IIFOKO3bI
pacxonayetcs 0,1 r kucnopona. ITockonbky MosspHast Macca rimoko3sl paBHa 180 r/mons, B 200 ©
10% pactBopa ritoko3sl conepxkutces 20/180 = 0,11111 moap roKo3bl. DTO 03HAYAET, UTO MOCIE
nepepaboTKU BCEW TIUIIOKO3bl COZAEpkKaHHE KHUCIOpoAa B  BO3AYXE YMEHBIIUTCS Ha 2 T, a
KOJMYECTBO YIVIEKUCIOr0 Taza yBenmuuutcs Ha 0,22222 Moib, KpoMe€ TOTO, B BO3IyXe
JIONOTHUTENBHO mosiBUTCS 0,22222 Monbs Bogopoaa. I[lo3ToMy OkOHYATENBHBIM COCTaB BO3yXa
OyZIeT TakuM:

N, 8,82000 r

Oz 0,704800 r
CO, 9,783658 r
H,0 0,052920 r
Ar 0,176400 r
H, 0,444444 r

Orcroga HaxXxoAMM MAacCOBBIE TPOILIEHTHI PA3JIMYHBIX KOMIIOHEHT B OKOHYATEJIbHOM COCTaBe
BO3/yXa:



N> 44,139235 %
02 3,527135 %
CO; 48,961810 %
H20 0,264835 %
Ar 0,264835 %
H> 2,224199 %




