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9.

TEMBI 3AHATHH

TepMOXHMHYECKHE PACUYETHL.

CKOPOCTh XHMHYECKOH peakiiii. KaTamis3. XHMHYECKOE paBHOBECHE.

PactBOpEl. CIrtocoOBI BEIpaKeHHS KOHI[EHTPALH PacTBOPOB.

KoruHratHBHBIE CBOHCTBA PaCTBOPOB.

[ IpoTormTHYeCcKas TeOpHS KHCIIOT H OCHOBAaHHH bpeHcTena. MoHHOe ITpon3BeJeHIE BOIABI H
BOJOPOIHEBIH ITOKA3aTEb.

KncrnoTHO-0CHOBHBIE Oy(pepHBIe CHCTEMBI, HX COCTaB, KIIACCH(PHKAIMN L, MeXaHH3M
Oy(epHOro JAeHCTBHAL.

OKHCIIHTEIIBHO-BOCCTAHOBHTEIIBHEIE PeAKIMH. CTaHIAPTHBIN SIEKTPOAHBIH ITOTEHIHATL,
D J1C, HarrpaBJIeHHE OKHCIIHTEILHO-BOCCTAHOBHTEIIEHOH PEAKI[HH.

KoopmHaiHoHHbIe coeTHHeHHS (KOMITIEKCH ). YIX cTpoeHHe, 0cOOEHHOCTH XHMHYeCKOH
CBSI3H, JHCCOIHAIIHS B PaCTBOpPax, KOHCTAaHTAa HECTOHMKOCTH. (DH3HKO-XHMH I
ITOBEPXHOCTHBIX SBIEHHI. AcopO1nisa H abcopOIHs.

XML AHCIICPCHBIX CHCTCNM. KommmouaHeie PaCTBOPEIL.

10. IlogroroBka K 3a4é€Ty



Tema sansarua Ne 1: TepMOXHUMITUECKHE PACUETEL
IIpoJ0 KT €JIBHOCTD H3YUEHHS TEeMbI (3aHATHA) — 24.

AET}’H.}IBHHCTB TEMbI. JdHHAA TCMd4 BHOCHT BEJIA B QJGPMIPGEEIHHE CIICIYIOIIILX KOMITIET EHITHH:

VK-1(YK-1.1)
VK-6 (VK-6.3)
OIIK-1 (OIK-1.2)
[TK-9 (TIK-9.1)

Ilesm 3anarus (yyeOHasl, pa3BHBAIOINASL, BOCIIHTATEIbHAS).
CdopmipoBarh ITOHATHE O KHBOM OPraHH3Me KaK CTal[HOHAPHOH TePMOIHHAMIYECKOIT

CHCTEME, HAVUHTBCA PACCUHTBIBATDE SHEPI'CTHUYCCKHE XdPAKTCPHCTHKH XHMHYCCKIIX H

OHOXIMHYECKHX ITPpOLECCOB H ITPOIHO3HPOBATE HAIIPABJIICHHE HX CAMOIIPOH3BOJIBHOI'O ITPOTCKAHIA

B OpraHH3MCE.
KDHR[}ET HbIE 3aJa'IH

Ha3BaHue Ooyvarommicsa Oo0yvarommiica Ooyuarommicsa
KOMIIET eHI[HH JOJIZKEeH 3HATDH J0JIZKeH YMETh J0JI7KeH BJIAEThb
YK-1(YK-1.1) (OCHORBEI - BBITOIHATH -
YK-6 (YK-6.3) TEPMOIHHAMHKHI TEPMOXHMHYECKHE
PacyeTHI
OIIK-1 (OIIK-1.2) OCHOBHBEIE  (DH3HKO- | HCITOJIb30BAThH -
[TIK-9 (ITK-9.1) XHMHYECKHE, OCHOBHBIE (DH3HKO-
MATeMATHYECKHE M | XHMHYECKHE,
HAyYYHBIE  ITOHSTHS, | MaTEMATHYECKHE H
TE PMHHEI HAYUYHBIE TIOHSATHSL,
XHUMHYECKOH TEPMHHBI ITPH
TE PMOTHHAMHKI PeIIeHHH
CHT YaI[HOHHBIX H
ITpo( eCCHOHAIIbHBIX
3a71a4

BHeayIHTOpHASA CAMOCT 0OATEJIbHAA PadoTa 00yIaAKOIMXCSH:

Bonpocer:

1. TepmoamHamudeckas cucTeMa. Kitaccu(Hkaiis TepMOHHAMHYECKHX CHCTEM:
® IO XapaKTepy B3aHMOJEHCTBHS ¢ OKPYKAIOIIEH CpeloH
e 110 yHCIy (pa3
2. CocTOosSHHS TEPMOJIHHAMHYECKOH CHCTEMSI:

® DPABHOBECHOC

® CTAallHOHApPHOC

® JICPEXOAHOC

3. IlapaMeTpsl TEpMOIHHAMIYECKOH CHCTEMBI:

® OCHOBHLIC

e (PYHKIIHH COCTOSHHS

® DOKCTCHCHBHEBIC
® HHICHCHBHBIC
4, (D}*'HIG_[I]II COCTOAHMA TEpMGI[IIHﬂhﬂI‘IECKGﬁ CHCTCMBI.

® BHYTPEHHSSI SHEPIHSI

® DOHTAJIBIIHA
® DSOHTPOIITHA
»

IIBG@HPHD-HSGTEPM[‘IECIGHT ITOTCHITHAII




5. IlepBBIH 3aKOH TepMOAHHAMHKH. (DOPMYIHMPOBKA M aHAIHTHYeCKOE BEIpakeHHe. Terrmora
1300apHOI0 H H30XOPHOI'O IIPOLECCOB.

6. Tepmoxmnmsg. TermmoBoH 3(QeKT XHMHYECKOH peaKIHH. | epMOXHMHYECKHe YpPaBHEHHS.
[IpuBeTE MPHMEPHL.

7. CraHpgaprHas TeIriora oOpa3oBaHHA. Telmora cropaHus. 1eIrrora HEUTpajm3alp. Jlarre

orpeaeaeHus. [IpuBeuTe KOHKPETHEIE IIPHMEPHI ¢ HCITOIB30BAHHEM CITPABOYHBIX JaHHBIX.

3akoH JlaByasee-Jlarmmaca. QOpMYIHPOBKA H AHAJIMTHYECKOE BEIPAKEHHE.

9. 3akoH l'ecca M creACTBHSA M3 Hero. McCIonp30BaHHE TEPMOXHMHYECKHX PACUETOB JIIIS
SHEPIreTHUYECKOH XaPaKTEPHCTHKH XHUMHYECKHX H OHOXHMMHYECKHX ITPOLIECCOB. [IpHHIMMITEI
pacueTa KaJTOPHITHOCTH ITHINEBBIX ITPOAYKTOB.

10. Uro m3yyaeTr OHOBHEPreTHKA?

11. OxapakTepH3yHTE JKHBOH OPraHH3M KaK TEPMOAHHAMHYECKYIO CHCTEMY.

12. Uto Takoe cTalfHOHApHOE COCTOSHHE TEPMOJHHAMHYECKOH CHCTEMBI?

13. CpaBHHITEe XapaKTEPHCTHKH CHCTEM, HAXOMSIIMXCS B TEPMOJHHAMHYECKOM PAaBHOBECHH H B
CTAIHOHAPHOM COCTOSHHH ITO CIEAYIOIINM ITYHKTaM:

e HamyHe oOMeHa ¢ OKPYKAIOIIEH CPeJOH BEIECTBOM H SHEPIHEH,

® DSHTPOITHS CHCTEMBEI,
¢ HeOOXOANMOCTh SHEPIreTHUECKHX 3aTPaT Ha IOJJEPKaHHE JaHHOIO COCTOSHHU S,
® BO3MOXKHOCTH CHCTEMBI COBEPIIATH paboTy  IIPOTHB BHEIITHHX CHII

(peaKIHOHHOCIIOCOOHOCTh CHCTEMBI).

14. TepMoarHaMIyeCcKH oOpaTHMEBIE H HEOOpAaTHMEIE IIPOLECCHI KH3HEASSITEIIFHOCTH.

15. DK3eproHHYeCcKHE H SHAEPrOHHYECKHE TIPOIIECCHL. [ IPHHIHMIT SHEPTETHYECKOI'O COIMPSDKEHIS
OHOXHMHYECKHX PeaKI[HI.

16. IloHsaTHE O TOMEOCTA3E.

17. JlaliTe »KBHBaJIeHTHBEIE (POPMYIHPOBKH BTOPOrO 3aKOHA TepMOJIHHAMHKH. IIpHBemnre ero
aHAIITUTHYECKOE BBRIPaKEHIE.

18. O0pe IMHEHHOE HAYAJIO TEPMOJHHAMHKH.

19. IIporHosHpoBaHHE HAIIPABIEHHS CAMOIIPOH3BOJIBHOIO IPOTEKAHMS ITporiecca. CBOOOMHAS
sHeprusd ['mb0ca KakKk  KpHTEPHH  CaMOIIPOH3BOIBHOIO  ITPOTEKAHHS  IIPOIIEcca.
OHTaNBIHIHBIN H SHTPOITHIHBIH (PaKTOPHI.

20. OOBSACHHTE, ITOYEMY IIPOIECCH PACTBOPEHHS BEINECTB B BOJE MOIYT CaMOIIPOH3BOILHO
IpoTeKaTh He TOJBKO ¢ 3K30TepMHYecKHM (AH <0), HO M ¢ sHporepmudeckuM (AH>0)
a(pdexTom.

21. Kakmm o0pa3zoM KOHCTaHTa PAaBHOBECHS XHMMHYECKOH PeaKI[MH CBS3aHA CO CTaHJAPTHBIM
H3MEHEHHEM SHeprui | md0ca 3TOH peaKIfi.

o0

TecThI:
1. TepmomHamMHyecKas CHCTeMa, COCTOSINAS H3 ABYX HIIH HECKOIBKHX OTIHYAIOIIHXCS II0
CBOMCTBAM (pa3, MeXXIy KOTOPBIMH €CTh IIOBEPXHOCTh pa3jiela, Ha3bIBAeTCS

1) oTkprITOI

2 ) 3aKpPBITOIL

3) H30IHPOBAHHOI
4) roMoreHHoOI1

5) rereporeHHoil
2. J1s reTepOoreHHONH CHCTEMBI XapaKTEPHO:

1) oTcyrerBHE TOBEPXHOCTH pasiena ¢as
2 ) Hayo4He ITOBEPXHOCTH pasjena das
3) uncio ¢as =1

4) uncno das >1

5) HeM3MEHHOCTE CBOICTB BO BCEX TOYKAX
3. JI71s1 TOMOTe€HHOH CHCTEMBI XapaKTEePHO:



1) oTcyTcTBHE ITOBEpXHOCTH pasaena (a3

2 ) Haym4He TTOBEPXHOCTH pasena das

3) uncio ¢as =1

4) uncno das >1

5) HEM3MEHHOCTh CBOJICTB BO BCEX TOYKAX
8. BHYTpeHHSS 3HEPrHs HE BKIIFOYAET:

1 ) sHEpPrHIO MOCTYITATEIEHOrO JBHKEHHS aTOMOB, MOTIEKYIL, HOHOB

2 ) SHEPTHIO KOIeGaTeMbHOrO H BpallaTeIbHOr O JBIKEHHS aTOMOB, MOJTIEKYIL, HOHOB
3) SHEPrHIO B3aHMOLEHCTBHS YaCTHII

4) MoTEeHIMATBHYIO SHEPTHIO CHCTEMEL B I[ETTOM

5) KHHETHYECKYIO SHEPIHIO ABIJKEHHS CHCTEMEI
0. OVYHKIMSA COCTOSHHS, XapaKTepH3VIOIas SHEProcojep kaHHe CHCTEMBI B H300apHO-
H30TE PMHUECKHX YCIIOBHSX, 3TO

1) Temmepatypa
2 ) DaBIEHHE

3) SHTAIBIII
4) sHTpOITHI

5) sHeprua 'n66¢ca
10. KOmHYEcTBO TEIUIOTH, BBIAEIIOINEECS MM IOMIIOMAIOINeecs B pe3ylbTaTe XHMHYECKOIL
pEaKIMH B H300apHO- H30TEPMIYECKHX YCIIOBISIX, HA3bIBAETC

1) TemmepaTypHBIM K03 (DHIIHEHTOM

2 ) TeroBsM 3G HEKTOM PEaKIHH

3) SHTAIBITHEN PeaKIHHI

4) craHmapTHOM TEIUIOTOH 00pa30BaHI

5) craHmapTHOM TEIIOTOI HeATpaTH3aIlHN
11. «TermoBoi 3 PeKT XHMMHYECKHX pPeaKI[Hii He 3aBHCHT OT YHCIIa ITPOMEKYTOYHBIX CTaJIHi, a
OIpelieNIIeTCSd JIMIIhF HaYalbHBIM H KOHEYHBIM BHIOM M COCTOSIHHEM CHCTEMBI» - B3TO

popMyImMpoBKa
1 ) mepBoro Hayama TepMOIHHAMIKH
2 ) BTOpOr'o Hayalla TEPMOIHHAMIKH
3) saxoHa JlaByasbe-Jlarmaca
4) zaxoHa I'ecca

5) cnemcrBus M3 3akoHa 'ecca
12. BribGepure MmaTeMaTHYeCKHE BRIPaKeHH S 3aK0Ha | 'ecca:

1)Q=AU+ A

2) AHq = -AHs
3)QA=Q+Q=Qs+ Qs+ Qs

4) &Hr= &H[ +&H3=&H3+&H4+&H5

5) AHa + AH¢ =0
13. BeiOepure TepMOZHHAMHYECKYIO CHCTEMY, HMEIOIIYIO HaHOONIbIIee 3HaYeHHEe SHTPOIHH (TIPH
PaBHOM KOJIHYECTBE BEIECTBA B CHCTEME):

1 ) xprcrawmyeckas cepa

2) nen

3) Boma

4) HaCHIIIEHHEIH PACTBOP HAJ OCAIKOM

5) cMech ra3oB
14. BEIGEpHTE TONOAKEHHSL, XapaKTEPH3YIOIIIE CTALHOHAPHOE COCTOSIHHE CHCTEMBI:



] ) rocTOSHCTBO CBOIICTE BO BPEMEHH

2 ) H3MeHeHHe CBOJICTB BO BPeMEHH

3) oTcyTcTBHe OOMEHA BEI[ECTBOM H SHEPTHeil MeXXIY CHCTEMOI H OKpY KaIoIIei cpe/oil

4) HemnpepBIBHEIIT 0OMEH BEIECTBOM, HO OTCYTCTBHE OOMEHA SHEPIHEI MeKIY CHCTEMOH H

OKPYZKAIOIIEH CPeIOH

5) HernpepBIBHBIIT 0GMEH BEINECTBOM H SHEPIHE MeXKIY CHCTEMOM H OKPYKAOIIEH cpeoi
15. KomuecTBO TEIUIOTHI, BBIJIEIIIEMOE HIIH ITOTJIOIAEMOE ITPH PACTBOPEHHH |1 MOIb BEIECTBA B
PacTBOPHTEIE, HA3BIBAET CS

] ) TemnoTolt HefTpaIH3aLMH
2 ) TEIIOTOI pas3IoKeHH

3) TEmIoToil pacTBOPEHHS
4) remnotoit 06pa3oBaHIs

5) TemmnoToii cropaHus
16. BeiOepHTe TepMOAHHAMHYECKYIO (DYHKIIHIO, CBS3aHHYIO C BEPOSITHOCTBIO COCTOSHHS CHCTEMEI

1) H
2)U
3)S
4)F
3G
17. BriOepure TepMOIZHHAMHYECKYI) (PYHKIIHIO, XapaKTepH3VIOIYIO CTelleHb OecIlopsiKa B
TEPMOIMHAMIYECKOH CHCTEME
1)H
2)U
3)S
4)F
3G
18. M3 nmpuBeIeHHBIX PEAKIHH BEIOEPHTE TY, H3MEHEHHE SHTPOIMH B KOTOPOH PaBHO HYIII0O  AS =
0. (Bce BemecTBa HaxXo4ATCS B ra3000pa3HOM COCTOSHHH)
1) 2H-O=2H> + O,
2) N2 + 3H2 = 2NH3
3)Jo + Hx=2HI]
4) 2NO + O2=2N0O2
3) 2C0O +02 =2C0O2
19. ®opmyna AS = Q/T saBIgeTca MaTeMaTHYECKHM BEIpaKeHHEM
1) IepBOro 3aKoHa TEPMOJIHHAMHKHI
2) BTOPOIO 3aKOHA TEPMOJHHAMHKH
3) HYIEBOI'O 3aKOHA TEPMO{HHAMIKH
4) TPEThEr 0 3aKOHA TEPMOJHHAMHKH

5) 3akoHa Kmpxroda
20. B obparmmvoM H300apHO-H30TEPMHYECKOM IIPOIECCE MaKCHMAaJIbHAS padoTa, KOTOPYIO MOKET

COBEPIIHTEL CHUCTEMA, IT0 aOCONIOTHOH BEIIMYIHE PaBHA
1) sHTpOITHH
2) sHepruu ['mdodca
3) SHTAIBIIHH
4) H30XOPHO-H30TEPMHYECKOMY ITOTEHI[HATTY
5) BHepruH I eIpbMromisiia
21. TermoBoit »(pdekT peakiny oOpa3zoBaHHS 1 MOIb BellleCTBa H3 IIPOCTHIX BeIecTB IIpH T=298
Kup=101325 Ila Ha3pIBaeTcs
1) TermoTon o6pa3oBaHH S
2) CTaHJapPTHOH TEIUIOTOH 00pa30BaHHI
3) TEIUIOTOH CrOpaHHsI



22.

23.

24

25.

4) TermIoTOH HEHNTpaIH3al[HI
5) TEIUIOTOH Pa3IOKeHH
[IpH H3MeHEHHH arperaTHOTO COCTOSHHA B PAY KPHCTAIII =2 JKHIAKOCTh =2 Ia3 SHTPOITHSI
1) He H3MeHgeTcHd
2) YMEHBIIAETCS
3) CHayala YMEHBIIAETCS, a IIOTOM BO3PacTacT
4) BO3pacraer
J) CHayaia BO3pacTaer, a TOTOM YMEHBINAETCS
BemuriHa n300apHO-H30TEPMHYECKOTO ITOTEHIHAIA OIPEAEIISIETCS 3HAUEHHEM
1) SHTaIBITHH
2) BHTPOITHH
3) BHYTPEHHEH 3HEPIHH
4) BHYTPEHHEH SHEPIrHH H SHTPOITHH
5) BHTAJIBITHH M 3HTPOITHH
MepoH peakIiOHHOH CITOCOOHOCTH XHMHYECKOH CHCTEMBI SIBISETCS BeIHYIHA
1) BHYTpeHHEH 3HEPIHH
2) TeMIepaTyphl CHCTEMEI
3) TeIu1oThl 0Opa30BaHHA IIPOAYKTOBR PEaKI[HH
4) sHeprun ['ndoca
5) TeMIlepaTyphl OKPYKAIOIIEH CPEIb
Bce OHOXHMIYECKHE ITPOILECCHI, IIPOHUCXOISIIHE B KIIETKAX KHBOTO OPraHu3Ma, SIBIISTFOT CSI
1) H30XOPHBIMH
2) H30XOPHO-H30TEPMHYECKHIMHI
3) H300apHO-H30TEPMHYECKIMII
4) M30TEepPMHYECKIMH
5) m300apHBEIMH

26.0O1HO3HAYHBIM KPHTEPHEM BO3MOXHOCTH CAMOIIPOH3BOJIBHOI'O TEPMOJHHAMHYCCKOI' O ITPOIIECCa
ABIIACTCA BEIIHYHHA

1) AT
2) AH
3) AS
4) AU
5) AG

2’7 BriGepure e IHHHIY H3MePEHHS SHTPOITHI

1) JIx/K

2) JxrK

3) JIxK

4) JIK/MOIb
5) JIx/mons K

28. «B cTraipoHapHOH TEPMOAHHAMHYECKH OTKPBITOH CHCTEME CKOPOCTh ITPOH3BOACTBA SHTPOIMH
IIPHHHMAaeT MHHHMAIIBHOE I JAHHBIX VCIIOBHH ITOIOKHTEIbHOE 3HaueHHe ASi/Az—0»

1) rmpuHIe [aymm
2) mpuHiun Jle HlaTense

3) mpuHIpI [IpHroxmHa
4) 3aKOH JEHCTBVYIOIIHX MAcC
5) mpaBwio XyHAa

29.Peakins rporekaeT caMOITPOH3BOIBHO ITPH IFOOBIX TeEMIIEpaTypax, eCIIH

1) AH>0; AS<0
2) AH>0; AS>0
3) AH<0; AS<0
4) AH<O0; AS>0
5) AH>0; AS=0



30.

B HSG@&IJHG-HBOTEPM[‘-IECIGIX YCIIOBHAX PCAKIIA HE MOKET IIPOTCKATh CaMOITPOH3BOJIBHO ITPH

MFOOBIX TEMIIEPATYpPax, eCIH

10.

11.

12.

1) AH>0; AS<0
2) AH>0; AS>0
3) AH<O0; AS<0
4) AH<0; AS>0
5) AH>0; AS=0

Jagaun:

. OHPEI[EJ]IITE CTAHJAPTHYIO TCIUIOTY DﬁpﬂBDEﬂI—HIH JTAaHOJII4, €CJIOT TCIUIOTBI CI'OPAaHHA YITICPOI4d,

BOAOPOJA H 3THIIOBOI'O CITMPTa COOTBETCTBEHHO PAaBHHI:
- 393, 51; - 285, 84; - 1366, 90 x/[%/MOIb.
Onpeenmre CTaHAapTHOE H3MEHEHHE SHTAIBIMHH peakiu rameHns 10,0 KT M3BeCTH BOIOH
CaO@m + HoOpp=Ca(OH)2¢), eClIH H3BECTHO, YTO SHTAJIBIIHH OO0pa3’0BaHHS OKCHJA KaJIbI[HS,
BOJIBI H THAPOKCHIA KaIbI[H PaBHEI COOTBETCTBEeHHO —635,1; -285,84; -986.,2 xJ[K/MOIIb.
Brruncinre Terurory o0pa3oBaHH I aMMHAaKa HCXOS H3 PeaKiHH
2NH37+3/2020=No+3H200, €CclIH cTaHmapTHas SHTAIBIIHSI PeakIH COCTaBIIIeT —/66
K J[7K/MOJIb, a cTaHIapTHAas TeIUIoTa 00pa30oBaHH JKHIKOH BOJBI paBHA —285.8 KJ[K/MOIE.
PaccuuraiiTe TeIumoTy THApaTaIH Oe3BOJHOrO CylIb()aTa HaTPHS, €CIIH TEIUIOTH PACTBOPEHHS
0e3BOTHOH COITH H KPHCTa/IOTHIpaTa PaBHBI COOTBETCTBEHHO -3,02 1 78,6 kJ1K/MOIIb.
PaccunTaiiTe 3Ha4eHHS CTaHAaPTHOH SHTAIIBITHH peaKIHH oO0pa3oBaHHA okcHa kene3a (1II) uz
ITPOCTHIX BEMIECTB 10 CIEAVIOIINM TEPMOXUMIYECKHM YPaBHEHH SIM:
1)2Fe(1)+02(r) =2FeO(T)+532 x]Ixk
2)4FeO(T1)+02(1) =2Fe203(T)+584K ][ k.
OrnpenemTe TEIUIOBOH s (peKT pPeaKIHi CHHTE3a AKPIJIOBOH KHCJIOTBI
CH=CH+COr+H20e)y — CHx=CH-COOHg mnpu 298K, ecimH CcTaHZApTHBIE TEIUIOTHI
cropaHug areTHieHa, okcHpaa yriaepoga(ll) m CH>=CH-COOH CcoOTBeTCTBEHHO paBHBI —
1299,63; -282.5; -1370 kJ]x/MOJIb.
Beruncinrey 3HaueHHe AH%og I8 TIPOTEKAIONMX B OpPraHH3ME Peaki(Mil ITpeBpalleHHS
TTIFOKO3BI:
a) CeH1206(K) = 2C2H50H(x) + 2CO2(1)
0) CeH1206(K) + 602(1) = 6CO2(T) + 6H2O(K)
Kakasg 13 3THX peakI[Hi ITOCTaBJISeT OOJIbIIE SHEPTHH OpraHH3MYy?
CraHgapTHele TermnoThl oOpa3oBaHHs BemecTB: AH°(CeHi1206(k)) =-1273,0 x]J[/MOIb,
AH®(C2Hs0H(x)) =-277,6 x][»x/Momb; AH(COa(1)) =-393,5 x/I:x/Monb, AH°(H2O(k)) =-285,8
K J[>K/MOIIb.
Hng peakiuun HiPO4 + agenosnH <> AM® + H,O crangapTtHasa ceobomgHas sHeprus 1 ndoca
paBHa AG" =14 x]lx/Moimb. B KakoM HallpaBIeHHH PeaKIis HIET CaMOIIPOH3BOJIBLHO IIPH
CTAHJAPTHBIX YCIOBHIX? UeMy paBHA KOHCTAHTa PaBHOBECHS?
B oprannsMme 4denoBeka B pe3yiabTare MeTabonmsMa o0pasyeTcs TIHIEPHH, KOTOPBIH Jalice
npepparnaerca B CO2(r) u H,O(r). Berumcmmre AGYpeaximn, ecmm AG s (Trmeprn) = - 480
K J[5/MoIb, AGY6,(CO(T)) = -394,4 xJIx/Momb, AG6,(H20(T)) =-228,6 K J[26/MOTb.
Tt mportecca 2C(T) + Oa(r) = 2CO(r) AHpeaximn = -221 xJIx, AG"peaxipm = -275 kJIK.
BrmaronpusaTcTBYeT M SHIPOIHHHBIN (PAKTOP CaMONPOH3BOIBHOMY ITPOTEKAHHIO ITPOIlecca.
OTBET ITOATBEPAHUTE PacueTaMH.
Beruncrmre AG 208 peakimint NO + 1/202¢ = NOop), ecim
AG(NO) = 85, 58 x/[s/Moib;, AGY(NO,) =51, 5 xJI>k/MOIb,
AGY%07) = 0 x J]/MOIIb.
C IIOMOIIBIO TEPMOJHMHAMHYECKHX PacUeTOB MJOKAXKHTE, YTO PEaKI[MS OKHCIEHHS ITIFOKO3BI
CeH12060sy + 60209 — 0COypn + OH2Om) B CTAaHIAPTHBIX VYCIOBHSAX IIPOTEKAET
CaMOIIPOH3BOJIPHO. 3HAYEHNS CTAHAAPTHBIX SHTAIBINGT H 3HTPOIII 00pa30BaHH:
AHY%(H,0) = -285, 84 x][:/Momb;, AH{CO,) =-393, 51 x/]#/MOIb;



AH"{(CH1206) = -1274, 45 x JIx/Momb; ASYH(CO,) =213, 64 JIx/Moms-K;
ASY%(H,0) = 69, 94 Jm/Momb-K; ASY(CeH1206) = 212, 13 xJIx/Moms K, ASY(O,) = 205, 03
Jx/Moms K.

13. Berunicrmire AG® g peaximn CaCOs(xk) = CaO(x) + COao(r) nmpm 25, 500, 1500°C.
(3aBucumocThio AH” 1 AS® oT Temrieparypel IpeHeOpeus). IIocTpouTh rpadHK 3aBHCHMOCTH
AG® oT TemIlepaTyphbl H HalTH II0 IpapHKy TeMIlepaTypy, BhIIle KOTOPOH yKa3aHHas PeaKIHs B
CTAHJAPTHBEIX VCIOBHSX MOXKET ITPOTeKaTh CaMOIIPOM3BOIBHO. CTaHIAPTHBIE SHTAIBITHH
o0pa30BaHHS H SHTPOIMHH YyYacTBYIOIMMX B peakmH BelmecTB: AH(CaCOs(kx)) =-1207,0
k/J[x/Moms, AH?(CaO(k)) =-635,5 xJ[x/mMoms;, AH?(COa(r)) =-393,5 x]Ix/Monb;, S°(CaCOs3(k))
=88.7 JIx/(monp-K); S°(CaO(x)) =39,7 JIx/(moms-K); S°(COx(1)) =213,7 JIx/(Moms-K).

14, Beruricmth 3HaUueHHSI AG%08 CIIeIYIOIIHX PeaKI[Hil BOCCTaHOBIEHHS OKcHIa »kemne3a (II):

a. FeO(x) + 1/2C(rpadur) = Fe(x) +1/2C0O2(T)

b. FeO(x) + C(rpadur) = Fe(x) +CO(T)

¢c. FeO(x) + CO(r) =Fe(x) +COa(T)

IIporekaHie KakoH H3 peaKlHH Hanodojiee BepOATHO? /IS pacuyeTOB HCIIONB3VHTE 3HAUEHHS
sHepruil ['H606ca coequHeHH: AG°co = -137,1 x]J[x/Momb, AG°co2=-394,4 x JI:x/Monb; AG Feo=-
2443 x ][/ MOIb.

15. Paccunrares 3HaueHHSI AG®9g peakiii H YCTAHOBHTL, B KaKOM HaIpaBIEHHH OHH MOTVT
ITPOTEKaTh CaMOIIPOH3BOILHO B CTAHJAPTHRIX YCIOBHSIX ITPH 25°C:

a. NiO(t) + Pb(t) = Ni(t) + PbO(T)
b. Pb(t) + CuO(1) = PbO(T) + Cu(T)
c. 8AI(T)+ 3Fe304(1) = 9Fe(1) + 4Al03(T)

IIpeacraBiienne coaepKaHuA YI€OHOr 0 MaTepHaJIa

OCHOBHBIE BOITIPOCHI TEMBLI:

1. TepmogmHammudyeckasd cHcTeMmMa. KioaccHpHKaHsg TepMOJHHAMHYECKHX CHCTEM IIO
XapaKTepy B3aHMOJEHCTBHS C OKPYKAIOMIEH cpelOH, IO YHCITY (as3.

2. CoCTOSIHHS TEPMOJHHAMHYECKOH CHCTEMBI. PABHOBECHOE, CTAIHOHAPHOE, IIEPEX0THOE.

3. IlapameTpel TEPMOJHMHAMHYECKOH  CHCTEMBI. OCHOBHBIE, (PYHKIIHH  COCTOSHHSL,
BKCTEHCHBHbBIE, HHTEHCHBHEIE. (DYHKI[HH COCTOSHH S TEPMOJHHAMIYECKOH CHCTEMEI.

4. IlepBBIH 3aKOH TEPMOJHHAMHKH. Terrmora H300apHOro H H30XOPHOI' O IIPOL[ECCOB.

5. Tepmoxmnms. TernmmoBoi 3P PpeKT XHMIYECKOH peakIiii. TepMOXHMHYECKHE YPaBHEHHS.

6. CraHgaprHas TeruioTra o0pa3oBaHH. Tertora cropaHus. T erioTa HeHTpallH3aliii.

7. 3akoH JlaByaswe-Jlarmiaca.

8. 3akoH ['ecca M CIEeICTBHS H3 HETO.

9. MHcnonmp30BaHHE TEePMOXHMHYECKHX PacueTOB I SHEPreTHYECKOH XapaKTepPHCTHKH

XHMHYECKHX U OHOXHMITYECKHX IIPOI[ECCOB.

10. IIpHHIMIEI pacyeTa KalIOPHHHOCTH ITHINEBBIX ITPOAVKTOB.

11. Bropoe Hayaao TeEpMOIHHAMIMKI. DHTPOITH .

12. CrobomHasg sHeprug ['mO06ca KaK KpHTEPHH CaMOIIPOH3BOIBLHOIO ITPOTEKAHHS ITPOLECCOB.

OHTABITHITHBII H SHTPOITHIHEIH (DaKTop.
13. OcoBeHHOCTH TEPMOAHHAMHKH JKHBBIX CHCTEM. XapaKTEPHCTHKA CTAI[HOHAPHOIO
COCTOSIHHS TEPMOIHHAMHYECKON CHCTEMEI.

14. Ilpyrageon [Ipurosxuma.

Bce nporieccrl, HMEIOIHE 3HAUYEHHE B XHMHH — XHMIYECKHE PEeaKI[HH, PeaKI[HH JTHCOIHAIIHI,
pPacTBOPEHHE H KPHCTAJIIH3ALHA — COITPOBOKIAIOTCS Pa3IHYHBIMH SHEPTHTHYECKHMH 3(P(eKTaMH.
TeroBsle 3 (PekThl XHMHUYECKHX PeaKIiii BEIYHCISIOTCS Ha OCHOBAHHH 3aKOHa ['ecca, cormacHo
KOTOPOMY TEIUIOBOH 3 (PeKT ITPOoIlecca 3aBHCHT TOIIBKO OT HA4aJIbHOI'O H KOHEYHOI'O COCT OSHIL
HCXOHBIX BEIIECTB H KOHEYHBIX IIPOAYKTOB H HE 3aBHCHT OT ITYTH ITPOIECCa, T.€. OT YHCIa U
XapaKTepa IMMPOMEXKYTOUHBIX cTa . [10Ib3ysce 3aK0HOM ['ecca, MOKHO BRIUHCIIHNTE TETUIOBOMH
a(pdexT ME0O0MH CTaIHHA IIPOLecca, €CIIH H3BECTHBI TEIUIOBEIE 3(P (PeKTHI APYTHX CTaAHH H ITpoIecca



B Ile;1oM. M3 3aKoHa ['ecca BRITeKaeT P CIEACTBHI, H3 KOTOPHIX HAHOOIBINEE 3HAUEHHE HMEIOT
IBa.
e TeruioBoi 3 (eKT peakiMi paBeH CyMMe TeIUIoT 00pa3oBaHHS (AHqep) TIPOYKTOB PEAKI[HH 34
BBIUETOM CYMMBI TEIUIOT O0pa30BaHU I HCXOIHEBIX BEIIECTB.
TerumoBoit 3 ekT peakiini paBeH CyMMe TeIUIOT cropaHus (AHcrop) HCXOJIHBIX BEIIECTB 32
BBIUETOM CYMMBEI TETIIOT CTOPAHMS ITPOAYKTOB PEAKIIHH.
Tenmnoroii 06pa30BaHHs CIIOKHOIO BEIECTBA HA3BIBAETC CTAHIAPTHEI TeInoBoil addext AH s, —
o0Opa30oBaHHI 1 MOIb ero H3 MPOCTHIX BEIECTB ITPH CTaHAAaPTHBIX YCIOBHIX (naBieHHe — 101325
[Ta, Temmepatypa - 25°C(298,15 K).

TepMOXHMMHYECKHE METOIBI HMEIOT OOJIBINOE 3HAUEHHE B MEAHIMHE. JHEPTHA,
HeoOXOauMas JKHBBIM OPraHH3MaM JIISI COBEPIIEHH S PalOTHL, MOAAePKaHH IT0CTOSHHOH
TeMIIepaTyphl Tela U T.J. IIOTYYaeTCs 3a CUeT SK30TePMHYECKIX PeaKIi OKHCIIEHH S,
IIPOTEKAIONINX B KIIeTKaX. 3aIlac OKHCIIIIOIINXCS BeMIECTB (YITIEBOAOB, JKHPOB) IIOCTOSHHO
BO300HOBIISETCA IIPH ITPHEME ITHIIH. [[roneBbIe pallioHbl, HEOOXOMMMBIE YEIIOBEKY IIPH Pa3INYHBIX
VCIIOBHSIX TPYAA H KH3HH, OTIPEIEISIOTCS ¢ YUETOM TEIIOTBOPHOH CITOCOOHOCTH ITHIIEBRIX

ITPOIYKTOB.

Oo0yuaromue 3343491 H 3TAJIOH HX pellIeHH A
Jadava Nel. IIporiecc pacTBOpPeHHS HEKOTOPEIX O€3BOMHBIX COJIEH MOXKHO paccCMaTpHBaTh KakK
MTPOTEKAIONIHI B IBE CTAJHH: IIPOIleCC THAPATAIHH COMH (MIYIIIIT OOBMHO C BRIJeJIEHHEM TeIlIa) H
pPacTBOPEHHS THApaTa. BEIUHCINTE TEIUI0TY THApaTaiii O0e3BogHoH comx MgCls |, ecinn H3BecTHO,
yT0 AHY%2er MgCla) = - 150.5 xJIx/Monb, a AHpzer MgCla-6H20) = - 12,3 K J5/MOITb.
JlaHo:
AHacr (MgCla) = - 150,5 xJ[K/MOJb
AHzcr (MgClr-6H20) = - 12,3 xJ[7K/MOIb .
&HUIHHPETEHHH =?
Omanow peutenusa:
1. CocraBageM ypaBHeHHe ruaparaipnin MgCls :
MgCl; + nH.O— [Mg(HgOﬁ)]3++2Cl‘ (n 6) ag
AHacr (MgCl) = - 150,5 xJIx/MoTb
2. JIaHHBIH ITPOIECC MOXKHO IIPEACTABHTE TAKHM 00pa3oM:
MgCl+ 6H,0— MgCl2-6H20 AH i =?
Mg6H>0 + aq — [Mg(H206)]*" + 2Cl aq AH%qcr = - 12,3 xJ]/MOTH
3. M3 3axkona ['ecca crnemyer:
AHpaer (MgCla) = AH mip + AH paer M gCla-6H,0)
TaKHM 00pa3oM:
AH npp = - 150,5 xJ]x/Momb — ( - 12,3 xJ5/Monb) = - 138,2 kJ[%/MOIb
O1BeT: AH migp = - 138,2 KJ[3/MOIE
Jadaua No2. Teruiory oOpa3oBaHHA IIEPOKCHAA BOAOPO/AAa HEIIB3S OIPEAECIIHTE OIIBITHEIM ITYTEM, TaK
KaK ITPH B3aHMOZIEHCTBHH BOAOPOIa C KHCIIOPOJIOM B OOBRIYHEIX YCIIOBHSX 00pa3yercs BOJa.
OJIHAKO MOKXHO H3MEPHTE TeIlIoTy pasnoxeHnsa H.O» Ha H>O u O, u Termory ob6pasoBanus HO.
JlaHo:
AHaanon (H202) (k) = - 98,2 K J[K/MOIb
AH5 (H20) (%) = - 286,0 KJ[K/MOTIB
&Hugap (HgOg) (}I{) =7
Smanow peutenua:
1. CocraBiageM ypaBHeHHe peakiHH oOpa3oBaHHI H202 (K):
H> (1) + O2 (1) = H202 (%)
2. CocTaBiageM ypaBHeHHe peakIHH oOpa3oBaHHsI H2O(K):
H> () + 1/202 (1) = H20 (&) AH%6,= - 286.0 xJ[/MOIIb
3. CocTaRigeM ypaBHeHHE peaKIHH pa3nokeHHI H20x (k):



H>0, (%) = H20 () + 1/202 (1) AH pammox = - 98,2 KJ[K/MOIb HIIH

H>0 () + 1/20; (r) = H202 () AH pasnox = + 98,2 kJ[/MOTH

6) KoMOHMHHPYS 3TH YpaBHEHH S, 110 3aKOHY | ecca HaXOqHM HCKOMYIO BETIYHHY:
H20 (k) + 1/20; (r) = H202 () AH pasnon = 98,2 K J[26/MOIE
H> (r) + 1/203 (r) = H20 () AH's5,= - 286,0 K J]/MOTIB
H> (1) + O2 (1) = H202 (%) &Hugap= ?
Taxum o6pazoM: AH saamon (H202) (%) = AH s, (H20) (k) + AH sp (H202) (k)
AHO%sg, (H202) () = AH%pasn (H202) (%) + AH gy (H20) ()
AHs5 (H202) (%) = - 98,2 x]J[x/Momb + (- 286 xJ[/Momb) = - 187.8 KJ[3/MOTb
AH 55 (H202) (%) = - 1878 KJ[/MOIIb.
Jlureparypa

1. Oomasa xyuvus | SnekTpoHHBIH pecype|: yueOHHK / [TorkoB B.A ., ITy3akoB C.A. - M.

['DOTAP-Memna, 2010. — PexyM gocTyra :
http://www.rosmedlib.ru/book/ISBN9785970415702.html

2. Dusnyeckasd XHMHA [ OneKTpoHHBIH pecypce]: yueOHHK / XapuToHoB [O. 4. - M.: TDOTAP-
Memua, 2013. — Pexum pocrtyma : http://www.rosmedlib.ru/book/ISBN9785970423905.html




Tema sansarua Ne2: CKOpOCTh XUMHYECKOH peakIMi. KaTami3. XHMIHYECKOE PABHOBECHE
IIpoJ0 KT €JIBHOCTD H3YUEHHS TeMbI (3aHATHSA) — 24.

AKTYaJIbHOCTb T€MbI: JJaHHAsg TeMa BHOCHT BKIIaJ B (OPMHPOBAHHE CIeTYIOIHX KOMIIETESHITHI
YK-1(VK-1.1) YK-6 (YK-6.3), OIIK-1(OIIK-1.2) ITK-9 (IIK-9.1)
Ilesmn 3aHATHA (YyeOHas, pa3BHBAOINASL, BOCITHTATEIIbHAS).

O3HAKOMHTBCS C OCHOBHBIMH ITOHSTHSIMH KHHETHKH OHOXHMHYECKHX pEElICL[I]ﬁ H HAYIHTBCAH

ITPOIHOZHPOBATE BIINAHHE PA3JIHYHBIX QJHKTDPDE Hd CKOPOCTb PCAKITHH, PACCMOTPCTD 0COO0EHHOCTH
IIEHCTBHSA QJEPMEHTGE KdK K4aTdJIH3aTOPOB OH OXHIMITYECKHX ITPOIICCCOERE.

KDHH[]ET HbBIE 3aJA'IN

HassaHne Oo0yuaronmiicsa Ooyuaronmiica Ooyuarommiicsa
KOMIIET eHIIHH JI0JIZKEH 3HATh JI0JIZKEH YMET b JI0JIZKEH BJIAIETh
YK-1(VK-1.1)YK-6 OCHOBBI XHMHYECKOH | - BBOIOIIHSITH -
(VK-6.3) KHHETHKH KHHETHYECKHE
pacyeThl
OIIK-1(OIIK-1.2) OCHOBHEIE  (PH3HKO- | HCITOIIL30BaTh :
[TK-9 (TIK-9.1) XHMHYECKHE, OCHOBHBIE (PH3HKO-
MaTeMaTHYeCKHe  H | XHMHYECKHE,
HAay4dHBIE  ITOHSATHS, | MaTeMaTHYeCKHeE H
TE PMHHEI Hay4YHBIE TTOHSATHS,
XHMHYECKOH TEpPMHHBI IIPH
KHHETHKH peIeHHH
CHTYaI[HOHHBIX H
ITpo( eCCHOHAIIbHBIX
3a1a4

BHeay it opHAsl CAMOCTOSAT €JIbHAA PA00Ta 00YIAONIHXCH:
Bompocer:

1.

B oW

o0 1 On Lh

e

10.
1.

12.
13.
14.

15.
16.

Uro m3ydaeT XUMHYecKass KHHETHKA?

ChopMyIHpYHTE ITOHSATHE CKOPOCTH XHMHYECKOH peakiH. OOBSICHHTE Pa3IHUYHE MEXKIY
CPeIHEN H HCTHHHOH CKOPOCTBIO PEAKI[HH.

B Kakix eqHHHIIaX H3MEPSETCSA CKOPOCTh XHMHYECKHX PeaKI[Hi?

Yro Takoe MONEKYIIIPHOCTh peakiiuu? lIpHBeauTe IIPHMEPEI PEAKIHH C Pa3IMYHOM
MOJIEKYTISIPHOCTBIO.

MOKET JIH MOJIEKYIISIPHOCTE PeaKIHH OBITh APOOHOM BETHYHHOH?

UTo Takoe MOPSAOK PeaKIHU 110 BEINECTBY U ITOPSAAOK PEAKIIHH B IIETIOM?

MO2KHO JIH IIpeicKa3aTh MOPSAOK PeaKIiH?

[IpuBemTe KHHETHYECKHE YPaBHEHHS Peaki[Hil HYJIEBOrO, IIEPBOr0, BTOPOrO0 H TPETHETO
TTIOPSIIKOB.

Kak BIIMsSeT Ha CKOPOCTh XHMMHYECKOH peaKIMH KOHIIEHTPAIL[MS PearHpVIOMIHX BEIECTB?
3aKOH JEHCTBVIOIIHX MacCC.

OxapakTepH3yHTe (PH3HYECKHIH CMBICII KOHCTAHTHI CKOPOCTH XHMHYECKOH pPeaKI[HH.

MOKHO TH CpaBHHBATh MeXAY COOOH KOHCTAHTHI CKOPOCTEH PeaKI[HH PasHBIX ITOPSIKOB?
IlosicHriTe Barm orBerT.

[Iokaxmre Ha KOHKPETHBIX IIpHMEpaxX BIHSHHE IPHPOABI PEarHpyIOIMX BEINECTB Ha
CKOPOCTh XHMHUYECKHX PEAKIIHIL.

Kak BiMseT TeMIlepaTypa Ha CKOPOCTh peakiu? [IpHBeaHTe pasIHYHbIE BAPHAHTEI 3aIlCH
ypaBHeHH S BaHT-I"odda.

ChopMyIHpYHTE ITOHATHE SHEPIHH aKTHBALIHH.

Hcrone3ys ypapHeHHEe AppeHHYCa, BEIBeAUTE (DOPMYITY UL pacueTa SHEPTHH aKTHBAI[HH.
Kak BISeT IIPHCYTCTBHE KaTal3aTopa Ha CKOPOCTh XHMHYECKOH peaKIH?



17.
18.

19.
20.

21.

22.

23.

24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.

KumeTnyeckas KacCH(QHKALT peaKIHil.

JlaiiTe ompeeneHHS H IIPHBEIHTE ITPHMEPhl XHMHYECKHX H OHOXHMHYECKHX PeaKI[HI:
IPOCTHIX, CIOXKHBIX, OOpPaTHMBIX, IlapaUIelbHBIX, ITOCIENOBATEIIbHBIX, COIPSIKEHHBIX,
IIETTHBIX.

Chopmympyirte nmpuHIEI Jle-I1larense.

Ha 1npHMepe KOHKPETHBIX PEakIMi ITOKaXKHTE BIHMSHHE KOHIIEHTPAI[MH PEAreHTOB Ha
CMEIEHHE XHMHYECKOI'O PABHOBECHS.

Kak BIHseT H3MEHEHHE JABJIEHHS HAa CMEINEHHE PABHOBECHS B XHMHUYECKHX peakiHax? B
KAaKHX CIIYYasxX H3MEHEHHE JaRJIEHHS HE BIIMSET Ha IOJIOKEHHE XHMHYECKOI O PABHOBECHS?
M3MeHSeTCcd JIH BEIHYMHA KOHCTAHTHI PAaBHOBECHS IIPH M3MEHEHHH KOHIEHTPAI[HH
peareHToB B cHcTeMe? [IpH H3MeHEHHH JaBIIeHHS B CHCTEME?

OXapakTepH3YHTE BIHSIHHE M3MEHEHHS TEMIIEPAaTYPEl Ha IIOJIOKEHHE PAaBHOBECHSI
SHAOTEPMHYECKHX H 3K30TEPMHYECKHX PeaKI[Hi?

Binser 1 KaTanu3aTop Ha ITOIOKEHHE XHMHYECKOI'O PaBHOBECHS?

Yrto Takoe pepMeHTEHI?

Kaxme pepMeHTH YeIoBeUYeCKOro OpraHHu3Ma BaM H3BECTHBI.

JlaiTe ompeaeneHue cyocTpara.

OxapakTepH3yHTe 0COOEHHOCTH (PepMEHTOB KaK KaTalIH3aTOPOB.

Yro Takoe cnenH(PHYHOCTh AeHCTBHS KaTalH3aTopa’

Yem 0OBSICHSAETCS BRICOKAS KaTaTHTHYeCKas aKTHBHOCTh (pepMeHTOBR?

Kak BsgeT TeMiiepaTypa Ha IpoTeKaHHe (pepMeHTaTHBHBIX IpolleccoB? KakoBa BelHYIHA
TeMIlepaTypHOro  Ko3(miimeHTa I (epMeHTaTHBHBIX peaknui? UYrto  Takoe
TEMIIEPATYPHBIH OIITHMYM?

Bnmger mi BemmurnHa pH Ha akTHBHOCTE (pepMeHTa?

3amummTe cxeMy (pepMeHTaTHBHOIH PeaKIHH.

[IpuBemnTe yparHeHHe Muxasnuca-MeHTeH. UTO moKaseIBaeT KOHCTaHTa Muxasymica?
[IpuBemuTe TrpadHUecKyr0 3aBHCHMOCTh CKOPOCTH (pepMeHTaTHBHOH peakI[HH OT
KOHI[EHTpaIlHH cyOcTpara. KakoH TOpSgoK MMEEeT Ppeaki[Hid B 3aBHCHMOCTH  OT
KOHIIEHTpalHH cyocTpara?

KaxoB mopsmok (epMeHTaTHBHOH PeakI[HH II0 KOHIeHTpalmH (epMeHTa? IlpHBemure
rpa(HIecKyrO 3aBHCHMOCTh CKOPOCTH PeaKI[HH OT KOHI[eHTPaIHH (pepMeHTa.

Tecrnl:
1. XyuMHyecKass KHHETHKA H3YYAET

1) ckOpoCTh XMMHYECKIX PEaKIIHIT

2 ) 3aKOHOMEPHOCTH TIPEBPAIIeHHS XHMHYECKOI SHEPTHH B TEIUIOBYIO

3) 3aKOHOMEPHOCTH ITPEBPAIEHHS XHMHYECKO SHEPTHH B KHHETHYECKYIO
4) MexaHH3M ITPOTEKAHHS XUMHYECKHX PEaKI[HIiT

5) nsmeHenne pH pacTBopa BO BpeMs XHMHYECKOH peaKIHH

2. XUMHYeCKas KHHETHKA H3YVYAET

] ) 3aBHCHMOCTD CKOPOCTH peaKIHMH OT KOHLIEHTPALIFI pearHPYIOIIHX BEIECTB
2 ) 3aBHCHMOCTB CKOPOCTH PEaKI[HH OT TEMITEPATYPHI

3) saBrcHMOcTH pH pacTBOpa OT KOHI[EHTPAL[HII pearHPYIOIIHX BEIECTB

4) 3aKOHOMEPHOCTH H3MEHEHHS BHYTPEHHEN SHEPTHH CHCTEMBI

5) MexaHH3M ITPOTEKAHHI XHMHYECKHX PeaKI[Hil

3. CKOpOCTh XHMHYECKOH PEAKIHH - 3TO

1) urco MONEKYIL, IIPHHHMAIOIIMX YYaCTHe B SIIEMEHTAaPHOM aKTe XHUMHYeCKOH PeaKIHH
2) 4HCII0 MOJIEKYIIL, PEATHPYIOIIHX B eQMHIITY BPEMEHH B €HHHIIE OOBEMA

3) YHCIIO MOJEKYT, pearHPYIOIIHX B eFHHIY BpeMEHH Ha eIHHHIIE TTIOINAIH

4) 1mokasarens CTENEHH IIPH KOHI[EHTPaLHH

5) cymma mmokasareneii cTeleHei MPH KOHI[eHT PALIH



4. CKOpOCTh XHMHYECKOH PeaKI[HH - 3TO
| ) H3MeHeHNEe KOHLIEHTPAIIHH PEAarHPYIOIINX BEIECTB B €HHHIY BPEMEHH
2 ) YHCIIO MOJEKYT, IIPHHHMAIOIINX YIaCTHE B STEMEHTAPHOM aKTe XHMHYECKOI PeaKIHH

3) urcHo MONEKYII cyOcTpaTa, ITPEBPAIAIOIMXCS IIOL MeHCTBHEM OIHOI MOIEKYIIBL
(epMeHTa

4) m3sMeHeHHe KOHI[EHTPAI[HH IIPOLYKTOB PEAKI[HMH B e {HHHIY BPeMeHH

5) n3MeHeHNe KOHLIEHTPAIIHH KaTaln3aTopa B eHHHIY BPeMeHH
5. CKOpOCTh XHMHYECKOH peaKI[MH ITPH ITOCTOSHHOH TeMIlepaType B Ka Kbl MOMEHT BpeMeHH
TP OITOPI[HOHAIbHA

1) cymmMe mmokazaTeneii cTereHei IMpH KOHLIEHTPALHIX
2 ) TpOM3BENEHHIO TToKa3aTelNell cTele el IIPH KOHI[EHTPAI[HIX

3) cyMMe  KOHI[EHTpAI[Hii  pearHpYIOIIMX  BEIECTB B CTENEHIX, paBHBIX HX
CTEXHOMETPHYECKHM KO3( () HIHEHTaM

4) IpoM3BEEHIIO KOHIIEHTPALlMil PearHpyIOIMHMX BEINECTB B CTENEHSX, PABHBIX HX
CTEXHOMETPHYECKHM KO3(pHIHEeHTaM

5) cyMMe KOHLIEHTpaLMii IPOAYKTOB PEAKIIHH B CTEIEHAX, PABHBIX HX CTEXHOMETPHYECKHM
Ko3(ppHIfHeHTaM
6. CkopocTs npsMoH peakiii 2NO + O2 = 2NO2 MOKHO pacCUHTaTh I10 YPaBHEHHIO

1) w=[NOJ* + [O:]
2) w =2[NO][O2]
3) w =2[NOyJ*
4) w =k[NO][O2]
5) w =k[NOJ*[O2]
7. I'padiyeckast 3aBHCHMOCTD KOHIIEHTPALMH PEATHPYIOIIHX BEIECTB OT BPEMEHH HA3bIBAETCS
1) m3oTepMoit agcopOIHH
2 ) H30TepMOii ITOBEPXHOCTHOTO HATSIKEHHS
3) KHHETHYeCKO KPHBOI
4) KpHBOIl THTPOBAHHI
5) mnddepeHIMaTbHOMN KPHBOI
8. KoHcTaHTa CKOPOCTH PEAKI[HH 3aBHCHT OT
| ) KOHILIEHTpAIHH PearnPyIOIIHX BEIECTB
2 ) KOHI[EHTPALHH IIPOAYKTOB PeaKIHH
3) nopsIKa peaKiiii
4) MONEKYIIIPHOCTH PEAKI[HH
5) TeMItepaTypsl
9. CKOpPOCTD IIPSIMOI PEAKLIMH HE 3aBHCHT OT
1) rIpHpoOIBI pearnpyIOIIX BEIECTB
2 ) KOHI[EHTPALHH PEATHPYIOIINX BEIECTB
3) KOHLIEHTPALMH IIPOAYKTOB PEAKIHH
4) TeMIIepaTypEI
5) HamMuN A KaTamH3aTOPa

10. BmmsHHe KOHIEHTPAl[HH PearHpyIOINHX BeINeCTB Ha CKOPOCTh XHMHYECKOH peaKI[HH
KOIIMYECTBEHHO BBIPaXKaeTcs

1) mpaBiom Baut-I'odda

2 ) 3aKOHOM IefiCTBYIOIIIX Macc

3) ypaBHEHHEM AppeHHYca

4) ypaBHeHHEM Mixasmica-MeHTeH

5) ypaBHenneM I'enpepcona-Iaccenpbaxa




11. CKOpOCTH peAKIIHH MePBOro IOPSAKa OIHCHIBAETCS YPaBHEHHEM
1) v=k
2) v=dc/dt
3) v=k ¢
4) v=k c*
5) v=k ca-cp
12. VpapHennio Muxasmica-MeHTeH COOTBETCTBYET (pOpMYyIIa
1) v=k Ca Cs
2) v= A E-EIRT
3) v=kC*?
[S]

4) v =yl
Ks+[S]
C2-C1

5) v=t
T- Ty
| ) HammHUIEe TeMITEPATYPHOr O OIITHMYMA AeFCTBHA
13. OcoOeHHOCTIMH KaTaIHTHYECKOT O JIeHCTBHI (PepPMEHTOB SBIISIOTCS:
| ) HeBBICOKAS KaTaIMTHUYECKAs aKTHBHOCTD
2 ) BHICOKAs YYBCTBHTEIBHOCTD K H3MEHEHHIO TEMITEPATYPEI
3) BBICOKAS YYBCTBHTEIBHOCTD K H3MeHEHHIO pH
4) oTcyTCTBHE CIIELM(PHYHOCTH JefiCTBHA

5) HamuHe TeMITEpaTYPHOr O OITTHMYMa JeHCTBH
14. Ilopsgok obpaTtHOH peakimu aA+BB=cC+d]l paBeH

1) ats

2) aB

3) ct+d

4) cd

5) atBt+ctd
B

15. Peakigiy, MpoTEKArOIIHeE 110 cXeMe A —l:, HaskIBAIOTCHI

C

1) mocnemoBaTelIbHBIMH

2) oOpaTHMBIMH

3) CONpSKeHHBIMHU

4) IEeIMHbIMH

5) mapauieibHBIMH

Jagaum:

1. Kak u3MeHHTCS CKOPOCTh ITPSMOH peakiu 2CO + Oz = 2C0,, eclH JaBJIEHHE B CHCTEME
YBEJIMYHUTE B 4 pasa?

2. Peaximg uzer nmo ypasHeHHIO 2NO + Oz = 2NO»>. HavyanpHEIE KOHI[EHTPALHH PearHPYIOIIHX
BerecTB OpmH (Monb/1I): C(NO) = 0,8; C(O2) = 0,6. Kak H3MEHHTCS CKOPOCTh PEaKIHH,
eCIIH KOHI[eHTPAIL[HIO KHCIOPOoAa YBEIHUYHTE 40 0.9 MOIB/JI, a KOHIIEHTPALHIO OKCHAA a30Ta
1o 1.2 monw/n?

3. Brrumcimire, KaKk H3MEHHTCS CKOPOCTh PeakI[MH ITPH YBEIHYEeHHH TemIleparypel Ha 40
I'PaJyCcoB, €CIIH TEMIIEPATYPHBIH KOA(P(HIMEHT peaKI[HH paBeH 3.

4, HMcxoms u3 paBeHCTBA CKOPOCTEH ITPSMOH M OOparHOH peaKIH BEIBEAUTE BREIPAKEHHS I
KOHCTAHT PaBHOBECHS CIEIVIOIIHX TOMOT€HHEIX CHCTEM:

a) 2H>+02:¢32H-20; 0) 2S02+02¢>2503; B) 2NO2<52NO+0:

5. BEIYHCIINTE KOHCTAHTY PaBHOBECHS CHCTEMBI

COCl,«CO+Cl



eCIIH TIPH HEeKOTOPOH TeMIlepaType paBHOBECHEIE KOHI[eHTpalMH okcupa yriaepoga (II) u
XJI0pa B CHCTeMe paBHBI H cocTaBismror 0,001 mons/11, a [COCI:] =4,65% 10 MOIb/1I.

6. Paccunranrte 5SHEPrHiO aKTHBAIMH XHUMHUYECKOH pPeakIiMH M IIPed3KCIIOHEHIHAIFHEI
MHOJKHTENb, €CIIH KOHCTAHTEI CKOPOCTH peakIH ITpH 273 H 280 K COOTBETCTBEHHO PaBHBI
4,04-10° 1 7,72-10 ¢'1.,

7. Harommure BRIpakKeHHE CKOPOCTH XHMHYECKOH PEAKIHH, IPOTEKAIOINEH B I'OMOI'E€HHOH
CHCTeME I1I0 ypaBHeHHIO A+2B=AB: 1 omnpeaennre BO CKOIBKO pa3 YBEIHUYHTCSI CKOPOCTh
STOH PeaklMH, €ClIH: a) KOHIEHTpalsa A VYBeIHYHTCS B 2 pasza, O) KOHIIEHTPal[Hs
YBEIIMYUTCS B 2 pa3a; B) KOHIIEHT AL 000HX BEIIECTB YBEIIMUNTCS B J[Ba Pasa.

HpE,[[CT ABJICHHC COAECPAKAHHA }"IEﬁHﬂI’ﬂ MaATCpHAJIA

OCHOBHBIE BOITPOCBI TEMBI:

1. CKOpoCTh XMMHYECKOH peaKIpi. CpeaHssI H HCTHHHASI CKOPOCTS.

2. QaxTOophl, BIHSIOIHE Ha CKOPOCTh PpeaKIMH. TIPHpPOJa PearHpVIOIHMX BEIIECTB,

KOHIIEHTPAL[HI peareHToB, TEMIIEpaTypa, HaTHYHe KaTaI3aTopa.

3aKOH JIEHCTBVIOIIHX MaCC.

MONEKVIIIPHOCTS H IOPSIOK peakii. OIpeeleHHe TTOPSAAKa peaKI[HH.

3aBHCHMOCTh CKOPOCTH PeaKI[HH OT TeMiiepaTyphl. [IpaBuno BauTt-I"odda.

KuHeTnyeckasd KiaccHHKAII peakKlmii. Peakiu: IIPOCTBIE, CIIOXKHBIe, OOpaTHMEIE,

IapavielibHbIe, ITOCIeOBATEIIbHBIE, COIPS/KEHHBIE, IEITHBIE.

DepMeHTaTHBHBIH KaTann3. (OcoOeHHOCTH (epMeHTaTHBHOIO KaTalH3a. YPaBHEeHHe

Muxasmca-MeHTEH.

8. Ilpumimn Jle-Illarempe. CwMeleHHEe XHMHYECKOIO PaBHOBECHS IIPH  H3MEHEHHH
KOHI[EHTPALHH PEarHPYIOIIMX BEIeCTB, KOHIIEHTPALHH ITPOAYKTOB PEAaKI[HH, TeMIIepaTyPHL,
IARIICHH 51,

N L B

]

CKOpPOCTh XHMHYECKOH PEAKIIHH XapaKTePH3YeTCSI H3MEHEHHEM KOHIIEHTPAIHH PearHPyFOIIIX
BEINECTB (MIIH ITPOAYKTOBR PeaKI[HH) 3a eHHHITY BPEMEHH
CKOpPOCTh PeaKIHH 3aBHCHT OT MHOTHX (DaKTOPOB.

BimisiHM e KOHIIEHT AL PearupyoIHX BellecTB:

[Ipn yBenmHYeHHH KOHIIEHTPAL[HH PearHpyIOIHX BEIECTB YBEIIMYHBAETCS YHCIO HX
CTOJIKHOBEHHI, YTO IIPHBOAHT K YBEIHYEHHIO CKOPOCTH PeakKI[HH. BIIMsSHHe KOHIEHTPallHH Ha
CKOPOCTh XHMHYECKOI PEaKIHH BeIpakaeT 3aKOH JASHCTBHI MaccC: IIPH ITOCTOSHHOI TeMIlepaType
CKOPOCTh XHMHYECKOH PEaKIHH ITPSMO IIPOITOPIHOHAIBHA ITPOH3BEAEHHIO KOHI[EHTPAI[HH
pearHpyIOIHX BEIIECTB:

[ToBpmIIeHHE TeMITEpaTyPhI IIPHBOIHT K YBEIMYEHHIO CKOPOCTH PEeaKIHH, YTO CBSI3aHO C POCTOM
KOHCTAHTEI CKOPOCTH PeaKIHMH. B cBOIO o4Yepelb KOHCTaHTa CKOPOCTH PeaKI[HH 3aBHCHT OT
SHEPTHH AKTHBAI[HH.

KommecTBeHHOH XapaKTepHCTHKOH XHMHYECKOTIO PaBHOBECHS SBIISICTCS KOHCTaHTa
XHMHYECKOI0 PaBHOBECHS. KOHCTaHTa paBHOBECHS - ITOCTOSHHAS BEIIHYHHA ITPH JaHHOH
TeMIlepaType, BeIpakaroIl[as COOTHOIIEHHE MEKTY PaBHOBECHBIMH KOHI[EHTPaLSIMH ITPOIYKTOB
PEaKIFH H HCXOAHBIX BEMIeCTB. YeM OOJIbINE OHA, TEM BBIIIE BBHIXO/I IIPOAYKTOB PEAKIIH.

[Tpn M3MeHEeHHH YCIOBHIH MPOTeKaHMS PeakIH XHMIYeCKOe PpaBHOBECHE HapyInaeTcs. B
pe3yIbTaTe IPeHMYINEeCTBEHHOIO IIPOTEKAHN S PeaKIIHH B OJJHOM H3 BO3MOKHBIX HaITPaBIICHHIT
YCTAHABIIMBAETCS COCTOSHHE HOBOI'O XHMHYECKOI0 PABHOBECHS, OTIHYAKOINEECS OT HCXOHOTO.
[Iporecc mepexoma OT OJHOTO PABHOBECHOI'O COCTOSHHSA K HOBOMY Ha3bIBAETCS CMEIEHHEM
XHMHYECKOI O paBHOBECHSL. HallpaBiieHHe 3TOro CMeINeHH S ITOAYHHAeTCs IMpuHIpITy Jle-I1IlaTemnbe:
«FEenu Ha CUCHIEMY, Hfﬂfﬂaﬂwymﬂﬂ 6 COCIOAHUN XUMUYECKOc0 PAGHOGECHA, OKAZAMND KE'IKGE?—HHE;G
goz0eticmette, Mo pacHoeectie cMecmunicsa 6 MaxKom Hanpaeietilil, Yno oKkazanHoe eosoeiicmelle
VMeHb uLaemcsy. YBeIIHdeHHe KOHI[eHTPaI[HH HCXOMHBIX IIPOIYKTOB IIPHBOANT K CMEI[EHHIO
PaBHOBECHS B CTOPOHY 00pa30BaHHS IIPOAYKTOB PEAKIIHH H HA000POT, YBEIHYEHHE KOHIIEHTPaI[HA



IPOAYKTOB PeaKIHH IIPHBOIHT K CMEIIEHIIO PABHOBECHS B OOpaTHYIO CTOPOHY, ITOBHIIIIEHHE
TeMIIEpaTyphl CMEIAET COCTOSHHE XHMHYECKOIO PaBHOBECHS B CTOPOHY 3HAOTEPMHYECKOH
PEAKIHH , TIOBBIIIEHHE JABIIEHHU - B HAIIPABJIEHHH YMEHBIIEHH S OOINETO YHCIIa MOJIei
ra3000pa3sHbIX BEIECTB, VAAIIEHHE H3 CHCTEMBI OJHOIO U3 IIPOAYKTOB PEAKIMH BEAET K CMEII[EHIIO
PAaBHOBECHS B CTOPOHY IIPSAMOH PeaKIMH M T.J1. Karann3aTop He BIHSIET Ha 3HaYeHHE KOHCTAHTEI
paBHOBECHS. KOHCTaHTa paBHOBECHSI XUMHYECKOH PEAKIMH CBA3aHa CO CTaHIAPTHBIM H3MEHEHHEM
sHepruu I'uboca:

AGr=-2,3 - R -T-1gK;:

3adavua No 1. CkopocTh XUMHYeCKOH peakiii 2NO + O = 2NO; IIpH KOHIIEHTpaI[HI
pearupyrorx Bemects C(NO) =0,3 moms/m1 1 C(O2) = 0,15 Mons/1 coctaBmia 1,2 107
MonIb/n*cek. HaliinTe 3HaYeHHe KOHCTAHTHI CKOPOCTH PEaKITHH.

JTAHO:

C(NO) = 0,3 momns/1;

C(03) =0,15 momp/m,

v =1.2%107 Mom/mc

K=?

Dmanow peuientis.

[To 3axony gefictBus Macc: U = K-C*(NO)- C(02)OtBet: K=8.9: 10 1’Moip” - ¢

Jadaua No2. OOBSACHHTE, KaKHE BEI[ECTRBA HA3BIBAIOTCS OTPHIATEIBHBIMH KaTalIH3aTOPaMH H
HHIHOHTOPAaMH, B YeM HX OTJIHYHE.

Omanou pewerua. OTPHUIIATENLHBIMH KaTalM3aTOPaMH SBILIOT CS BEIIECTBA, KOTOPHIE
HCITOIB3YIOTCS JJIS 3aMe UIEHI S HeKelaTeJIbHBIX IPOLIECCOB HIIH IS IIPHIAHH S PeakIIsM Ooree
CIIOKOHHOIO XapakTepa. Harpumep, IpH CHHTe3e XIIOPHCTOrO BOAOPOAa H3 BOAOPOAa H XJIopa
OTPHIIATEILHEIM KaTalH3aTOPOM SBISETCSA KHCIIOPOA. B OTIIHUYIe 3THX BEIeCTB HHTHOHT OPhI
BXOJISIT B COCTAB IMPOAYKTOB peakipn. Harprmep, HHTHOHTOPOM KOPPO3HH JKele3a MOKET OBITh
rupokapOoHar KanmpIpsa — Ca (HCO3),, moj geficTBHEM KOTOPOrO Ha ITIOBEPXHOCTH MeTallla
o0pasyeTcsa HepacTBOPHMas IJIEHKA KapOoHaTa JKeJiesa.

3aoaua Ne3. B cucreme: Ay + By Cz) paBHOBecHbIe KOHIIeHTpalH C(A) = 0,216 moms/1, C(B) =
0,12 monw/m, C(C) = 0,216 Monp/I;, HaAHAHUTEe KOHCTAaHTY PAaBHOBECHS PeaKI[HH H HCXOIHBIE
KOHIIEHTPaI[IH BEIECTB A H B.

OtBeT: K= 2.5 c(Ap) =0, 276 mons/1 ¢(Bo) = 0,552 mons/1

Jluteparypa

OOmrasa xuMusA | SnekTpoHHBIH pecypce]|: yueOnuk / IlormkoB B.A., ITyzakoB C.A. - M. : 'DOTAP-
Menua, 2010. — Pexxum goctyma : http://www.rosmedlib.ru/book/ISBN9785970415702.html
Du3HiecKas XHMHA | OIeKTpoHHBIH pecypce] : yuebHnk / XapuroHoB 0.4, - M. : I'DOTAP-Menua,
2013. — PexxuM froctyta : http://www.rosmedlib.ru/book/ISBN9785970423905 .html




Tema sansarua Ne 3 : Pacteoprl. CrtocoOBI BRIpaKeHH S KOHIIEHTPAIHH PacTBOPOB.
IIpo0/IZKHT €JIBHOCTD H3YUEHHS TeMbI (3aHATHSA) — 24.

AKTYaJIbHOCTb T€MbI: JaHHAs TeMa BHOCHT BKIIaJ B (OpPMHPOBaAHHE CIEAYIOIIHX KOMIIETESHI[HI
YK-1(VK-1.1) YK-6 (VK-6.3), OIIK-1(OIIK-1.2) ITK-9 (IIK-9.1)
Ilesm 3anaTHA (yyeOHas, pa3BHBAOIAS, BOCITHTATEIIbHAS).

YCBOHTH OCHOBHBIE ITOHATHS TEOPHH PacTBOPOB, CITOCOOKI BRIpakKeHH I KOHI[EeHT PaLlHH
PacTBOPOB

KonkpeTHble 3a1a4n

HassaHne Oo0yuaronmiicsa Ooyuaronmiica Ooyuarommiicsa
KOMIIET eHI[HH JOJIZKEH 3HATDH J0JIZKeH YMETh J0JI7KeH BJIAJIETh
YK-1(VK-1.1)YK-6 (OCHORBEI TEOPHH -BBITTOIIHSTE PACUETHI -
(VK-6.3) PacTBOPOB KOHIIEHT AL

PacTBOPOB.
OIIK-1(OIIK-1.2) OCHOBHEIE  (PH3HKO- | HCITOIIL30BaTh :
[TK-9 (TIK-9.1) XHMHYECKHE, OCHOBHBIE (PH3HKO-

MATEMATHYCCEKIIC H | XIMITHCCKIIC,
HAYYHbBIC ITOHATHA, | MaTCMATHYSCEHE H

TE PMHHEI Hay4HBIE TTIOHSTHSL,

IPOTOIHTHYECKOH TEPMHHEI ITPH

Te OpHH pereHHH
CHT YaI[HOHHBIX H
PO eCCHOHAIbHBIX
3aja4

BHeay T OpHASAI CAMOCT OATEJILHASA PA00Ta 00YIAKOIIMXCS:
Bonpochr:
1. JlanTe ompeleneHHe pacTBOpa.
2. Boja xak pacTBOpHTEN. 3HAUEHHE BOJHBIX PACTBOPOB B KH3HEIEATEIIFHOCTH OPraHH3MOB.
3. TepmommHaMIKa IIPOIECCA PACTBOPEHH L
4. Knaccudukailis pacTBOPOB IO KOJHYECTBY PacTBOPEHHOrO BemlecTBa (HeHaCHIIIEHHBII,
HACBIIIEHHEIH, TTIePeCHIITIEHHBIH).

5. Knmaccuukaiiugd pacTBOPOB II0 HAIHYHIO HIH OTCYTCTBHIO  3JIEKTPOIHTHYECKOH
I CCOITHALIIH.

6. Urto Takoe KOHIEHTpaI I pacTBOpa?

7. Maccopas gons. OnpefeneHHe, GOPMYIHL I pacueTa, eJHHHIBI H3MePEeHH .

8. Urto Takoe MOJISIpHAas KOHIIEHTpalua? ETHHMIIEI H3MePeHH S MOJIIPHOH KOHI[EHTPAL[HI.

9. UYro Takoe SKBHBAJIEHT BelllecTBa? MaKTOp SKBHBAIIEHTHOCTH?

10. Onpenenenne paxTopa SKBHBAIIEHTHOCTH JJIS KM CIIOT, OCHOBAHHI, COJIEH.

11. Kak paccuuraTh MOISPHYIO MAaCCy 3KBHBAJICHTA?

12. MomnsgpHast KOHIIEHTpalis 3KBHBaJleHTa. OmnpejeneHne, (GOPMYIBL JIJIS pacueTa, €IHHHIIbI
H3MEPEHHS.

13. Tutp pacrtBopa.

14. MomnsmibHas KOHIIEHTPAIH S PaCTBOPEHHOI O BEIECTBA.

15. MompHasa 019 paCTBOPEHHOIO BEINECTRA.

16. Uro Takoe mud¢y3us? IIpHBeauTe IIpHMEpPBI, XapaKTepH3VIOIMHE Poib IHPPY3HH B
IPOIlECCaX KU3HEAEATEILHOCTH OPraHH3Ma.

TecThI:
1. Momb - 3TO eJHHHI[A H3MEPEHHS BETTHYHH



1 ) morsgpHas macca

2 ) MOISIpHASI Macca SKBHBAlIEHTa

3) KOIHMYeCTBO BelllecTBa

4) KOmHYECTBO BEIECTBA SKBHBAIIEHTA

5) MoIsUTbHAS KOHLIEHTPALH S
2. DaKTOp 3KBHUBAIIECHTHOCTH f5 = 1 JI715 BEIIIECTB

1) NaS0q4
2) NaNOs
3) NaCl
4) NHECO3
5) Naz;PO4
3. @aKTOp PKBHBAJIEHTHOCTH f> = 1/2 J714 BEINeCTB
1) NaS0q4
2) NaNOs
3) NaCl
4) NHECO3
5) Naz;PO4
4. KommyecTBO BEIIECTBA SKBHBAJIEHTA MOKHO PaCcCUHTaTh, KaK OTHOIIIEHHE
] ) MOIIIpHOIT MacCHL BEIECTBA K EI'0 MACCE
2 ) MacCHI BEIECTBA K IO MOJLIPHOI Macce
3) MOJISIPHOIT MAacChl SKBHBAJIEHTA BEIIECTBA K €0 MACCE
4) mMacchl BelllecTBa K ero MOIIIPHOI Macce SKBHBAIEHTA

5) MacchI BelmecTBa K Macce pacTBopa
5. BeiOepuTe BepHEBIE YTBEPKAECHHSL, XapaKTePH3YIOIIHe KOTHYECTBO BEIECTRA SKBHBAIIEHTA

1) 5TO OTHOIIEHHE MacCHI BEIECTBA K er0 MOJISIPHOI Macce
2 ) 5TO OTHOIIIEHHE MACChI BEIECTBA K IO MOIISIPHOI Macce SKBHBaIEeHTa
3) emuHHILIEHR H3MEPEHHU S SBIIIETCA I/MOIIb
4) equHiIEl H3MEPEHHS ABIISLETCS MOIIB/ 1T
m(x)
£, M@

5) MOJKeT GBITh PaCCYHTAHO T10 (hopMmyTie 7, (x) =

6. BerOepure popMyTy U1 pacueTa MacCOBOH JIOJIH:

1) = —"9" 100%

m(p—pa)
2) C(x) = m(x)
M (x) -V (p-pa)
m(x)
M, (x) -V (p-pa)
n(x)
nm(p—as)

Il

2) %= n+ N

7. B 180 r BOAEI pacTBOpPEH 1 MOIB I'IrOKO3bI. MOIBHAS JOJIS ITIFOKO3EL B 3TOM PacTBOPE paBHa
1) 0,0056
2) 0,011
3) 0.1
4) 0,18

3) C,(x) =

4) b(x) =




5) 1.8
Jamaun:
1. BeegeHmne B opranmsm yenoBeka 3°10-0 I aapeHammHa BRI3BIBAET VYaIlleHHe ITylbca. Orpepne-
IHTe JIeHCTBYIONIYIO B OpraHH3Me KOHIIEHTpaIlHio aapeHanmHa (%). CpeaHsasa Macca yenoBeka /0
KT.
2. B OHOXHMMIYECKOM aHaM3e IS OIPedelIeHH S caxapa B KpoBH HeoOxoauMm 0,45%-HBIH pacTBOP
cylb(paTa IIMHKA, KOTOPBI TOTOBAT pPa3z0aBIeHHEM BOJOH HCXOZHOro 45%-HOro pacTBopa.
CKOJIBKO BOJBI H KpHCTaTHYecKoro ZnSO4-7H20 tpedyercs A1 IIPUTOTORIEHHS 2 KI' HCXOJHOI'O
pacTeOopa? CKOIMBKO HCXOIHOI'O pacTBOpa HYKHO 1 nmpHroToBiIeHus 100 r 0,45%-Horo pacteopa?
3. B OHOXMMHYECKOM aHalIH3e IIPHMEHSETCS XIIOPIMHKOBASA CMECh, KOTOPYIO TOTOBST
pactBopeHHeM 50 T ZnSO4 - TH20 u 250 r NaCl B 1 1 mHcTHIIMpoBaHHOH BOJIBI. PaccunTaiTe
MaCCOBYVIO JIOIIO BEINECTB B 3TOH CMECH.
4. Jlng omnpelelleHHS BpeMeHH peKalbIH(HKAIIHH KPOBSAHOH ITIa3Mbl IpuMeHseTrca 0,025 M
pPacTBOP XIOpHAA KalbIHA (p~1 I/MII), KOTOPBIH TOTOBST H3 CYXOro ITPOKAJIEHHOI'O BEIECTBA.
Cxkonpko CaCl2 HeoOxomumMo U1 MpHroToBieHH 250 M1 TpeOyemMoro nmpurotroBiaenns 11 0,025 M
pacTBOpa’?
6. B 100 mn 85%-Horo pactBopa H3PO4 (p=1,7 r/mm) pactBopwin 8 r P205. Paccumraiire
MAaCCOBYVIO IO (pocOopHOH KHCIIOTHI B ITOTYYEHHOM PacTBOPE.
7. Cxompko MHIDIMIHTIPOB 10%-Horo pactBopa NaOH (p=1,1 r/mm) HyXHO 19 00pa3zoBaHHSI
MOHOTHIpod ocaTa HATPHS IIPH pPeakiHH ¢ (pocOpHOH KHCIOTOH, cofepsxkareiicsa B 50 v 40%-
Horo pactBopa (p=1,26 r/mm)?
8. PaccumnTarire MOJISIPHVIO KOHIIEHTPALIIO a30Ta B BO3AYXE.
0. K 50 nmm 0,6 M Na2SO4 mpubasmmu 80 mm 0,2 M BaCl2. OO6pazoBaBImmiicsa ocaJoK
OT(IIbTpOBaIH. PaccuHTaliTe MOISPHYKO KOHIEHTPAI[HIO COJIeH B IIONYYeHHOM pPacTBOpE.
CKOIBKO I'PaMMOB 0Ocajika 00pa30BaIoCh?
Jamaun
I. B 500 mmm pactBOpa comepxHTCS 2,45 I CEpHOH KHCIOTEL. PaccuuranTe MOISIPHVIO
KOHI[eHTpa1ro H2SO;.
2. CKOIBKO IPaMMOB CYIb(aTa HaTPHSI HeOOXOJHMO B3SATh JUIS ITPHIOTORIeHHT 2 1 0,1M
pacTBopa’?
3. BHIUHCIHTE MOISPHYIO KOHI[eHTpallHio sKkBHBaneHTa 10 %-ro pactBOpa oprodocOpHOH
KHCIIOTHL (p = 1,05 r/mm).
4. Brrumcrmmre wMaccoByro gomr0 HoSOs4 B pacTBOpe CepHOH KHCIOTEI € MOJISPHOH
KOHIIeHTpallHeH sKBHBaneHTa 0,5 Momb/11 (p = 1,29 r/mm).
PaccunTaiTe MOJIISIPHYIO KOHI[EHT paliio SKBHBaneHTa 2M pacTBopa KapOoHaTa Kajms.
6. PaccumnTaiiTe MOISIPHYIO KOHIIEHTPAIHIO 2 H pacTBOpa Ccylb(aTa HaTPHAI.
a) B mepHoit kormbe o6kemMoMm 500.0 MI IMPHTOTOBIEH pacTBOP M3 HaBeckH 2,500 rpamm
NaxCOs. Bemmenurs c(1/2NaxCOs3), c(NaxCOs3), T(NaxCOs), T(NaxCOs:/HCl). (otBer:
0,0943 momnw/n, 0,0472 momns/m, 0,005000 /v, 0,003440 r/vom)
0) T(H2S04)=0,004933 r/mn. Beramcmmts ¢(1/2H2S04), ¢(H2S04). (orBet:0,1006 Mo/,
0,05003 moms/m)
B) Ckxombko mia 2,0 M pactBopa HCl nHyxHo moGauthk k 1,1 1 pactBopa HCI, UyTOGH
TIOJIYYHTH pacTBOP ¢ KoHIeHTpalmel 0,2000 momns/11. (oTBeT: 7,3 M)
r) Cxompko M 2,0 M pactBopa NaOH HYXHO B3arh A npurotoBiaeHus 500mm 0,1 M
pacTBopa, (OTBET: 25 MII).
1) Cxompko M1 H2SO4 mnotHocThIO p=1.84 r/cM3 TpeOyeTcs i IIpHroToBiIeHHd 2,5 11 0,1
H pacTBopa? (oTBeT: 14 mm).
7. B 200 mu1 pactBopa coepkHTCS 4 T' CEpHOH KHCIOTH. KakoBa MOISpHAs KOHILEHTPAI[HI
SKBHBAJIEHTa pacTBOPA.

Ln



IIpeacraBiienne cogep:KaHuA YI1€0HOI0 MATepHAJIA
OCHOBHBIE BOITIPOCHI TEMBLI:

1. PactBOp. PactBOpHTENE. PAaCTBOPEHHOE BEIIECTBO.

2. Boja xak pacTBOPHTEN. 3HAUEHHE BOJHEIX PACTBOPOB B XKH3HEIESATEIIBHOCTH OPraHH3MOB.

3. TepmoaHHaMIKAa IIPOIECCA PACTBOPEHH L

4. Knaccudukaipsa pacTBOPOB (IT0 KOIHYECTBY PACTBOPEHHOIO BEIECTBA, IO HAHYHIO HIIH
OTCYTCTBHIO 3IeKTPOIHTHYECKOH JHCCOIHAIHH).

5. CmocoOwrl BBIpaKeHHS cOCTaBa pacTBopa: MaccoBasg X0, MOISpHAsSd KOHIEHTPAL[SL

MOIISpHas KOHI[EHTpallisd 5SKBHBAJIEHTAa, MOJIUIbHAS KOHI[EHTpaI[HsA, THTP PpacTBOpa,
MOJIbHAS JOJISI PACTBOPEHHOIO BellecTBa. OnpeaeneHue, (DOPMYIIBI JJIS pacueTa, eIHHHIBI
H3MePEHHS.
CriocoObI BEIPaKeHHS YHCIIEHHOI O COCTaBa PacTBOPORB
a) MaccoBas g0 ITOKa3bIBAET, KaKyrO YacTh OT OOIIEeH MacChl pacTBOpa COCTABILIET Macca
PAaCTBOPEHHOI O BEIlleCTRBA. MacCOBYIO OO AOITYCKAETCS BEIPAKaTh B JOJISIX €IHHHIIEL,
IIPOIeHTaX, IIPOMHITIE (THICSYHAS YacTh IIPOIEHTA).
O0o03HaUYeHHe MacCOBOH JIOITH — .
MaccoBas 01 pacCUHTHIBAETCS KAK OTHOIIIEHHE MACChl PACTBOPEHHOIO BEIlleCTBA X K Macce
PacTBOpPa H BEIPAKAcTCs B JOJISIX eIHHIIBI, a YMHOKeHHasA Ha 100% — B IpoIleHTax.
[Tpumep. PaccuntaliTe MacCOBYIO JIOMIO (B JOISIX €AHHHILI H MPOIleHTaX) CyIIb(paTa HaTPHA, €CIIH B
pactBope MaccoH 400 r copepxuTca NaxSOy4 maccon 20 T

Perenme:
m(Na>S0;4) 20T
®M(NaxS0O4) = = = 0.05;
m (pacTBopa Na>SOy4) 400T
m(Na2SO4) 20T
0% ( NaaSO4) = x 100% = x 100% = 5%.
m (pacTBOpa NaxSOy4) 400 r

6) MomspHas KOHIIEHT palH s
B Kypce XMMIHH HCITONB3YeTCS IIOHATHE «KOIIMYECTBO BEIECTRA». EAMHHIIEH KOJIMYeCTBA BEILECTRA

SIBJISIETCS 1 MOJIB.

Momb — KOIMH4IeCcTBO BEIECTRa, CoAeprkalllee CTOILKO PeallbHBIX HIIH YCIORHBIX €IHHHII, CKOIbKO
aToMOB cofiepakHTca B 0,012 K1 (12 1) H3orona yraepoga-12 (12C).

OO0o3HaueHHe KOIHYeCcTBa BellecTBa — n., HarrpuMep, n(HCI1) = 2 momp, n(NaOH) = 20 Momb,
n(Fe3™) =15 MKXMOIIb.

OTHoMIeHHE MaccHI (1) BelmecTBa X K ero KOIHYECTBY (1), Ha3bIBAIOT MOJISIPHOH MacCOH BEIECTBA
X.

O0o3HaueHHe MOIIIpHOH Macchl M(X):

EmymHmIa MoIsIpHOH Macchl 1 1/MOmb.
MomsapHas koHneHTpanna C(X) nmokaseIBaeT KOIMYECTBO BelllecTBa X (B MOJISIX), KOTOPOE
COIEP KHUTCA B pacTBOpe 00beMoM 1 11. OHa paBHa OTHOIIEHHIO KOIHYECTBA BEIIECTBA K O0OBEMY

pacTBOpa:
n(X) m(X)
C(X) = = , MOJIB/II.
V(pacTBopa) M(X) = V(pacTBOpa)

[Ipumep. PaccunraiiTe MOIIPHYIO KOHI[EHTPAI[HIO pacTBOPa THAPOKCHIA HATPHS, ECIIH B paCTBOPE
ob6semoM 0.2 1 comgepxurcs 0.04 momns NaOH.
PereHne.



n(NaOH) 0,04 MomB
C(X) = = = (.2 MOJIBb/T,
V(pactBopa NaOH) 021

B) MoIsipHast KOHLIEHTPalsI SKBHBAJIEHTa

MonspHoe COOTHOIIEHHE PearHPYIOIIHX BEINECTB JalleKo He Beerjia paBHO 1:1, oHO onpeaenseTcs
CTEXHOMETPHYECKHMH KO3(P(HIMEHTaMH B YpaBHEHHH peakiHH. I1osToMy s yro0CcTBa pacuyeT OB
B XHMHH HCIIOIb3YIOT IIOHATHE — XHMHYECKHI SKBHBAJICHT BEIIECTBA, JAIOIEe BOBMOKHOCTE
BBIPA3HTh KOJIMYECTBA PEArHPVIOMIMX H 00pa3yIOIIXCS BEMIECTB OJJHHAKOBBIMH YHCIIAMH.
XHMIYECKHH SKBHBAJIEHT — 3T0 HeKas pealbHas HIIH YCIOBHAS YacTHI[A, KOTOPas MOJKET
IIPHCOEIHHATh, BRICBOOOKAATh HIIH OBITh KaKHM-THOO JPYTHM 00pa30oM SKBHBAJIEHTHA OJHOMY
HOHY BOJOPOZa B KHCIOTHO-OCHOBHBIX PEaKI[HIX HIH OJHOMY 3IEKTPOHY B OKHCIIHTEIEHO-
BOCCTAHOBHTEIIBFHBIX PEAKIHSIX.

Hamprmep, B peakima (1):

H»>S + NaOH = NaHS + H.O

SKBHBAJIEHTOM CEPOBOAOPOAa OYAET ofHa MoleKyila H2S (peannbHas 4acTHI[a), a B peakIuH (2):
H2S + 2NaOH = Na>S + 2H;0

SKBHBAJIEHTOM TOTI0 JKe BelllecTBa OyjeT Y42 Monekynbl H2S (ycnoBHasg yactuiia). /i peakim (3):
4H>07 + HaS = 4H20 + HaSOy4

SKBHBAJIEHTOM cepoBogopoaa OyaeT 1/8 monekyibl H2S (ycIoBHAS YacTHILA), TOCKOIBKY
S*-8&=S",

BaXHBIM 00CTOSITEILCTBOM SIBIISIETCS TO, YTO OJHO H TO K€ BEIIeCTBO MOXKET HMETEH HECKOIBKO
SKBHBaJIeHTOB. OIpeJeIHTh 3KBHBAIeHT MOKHO TOIBKO HCXOAA H3 KOHKPETHOH XHMHYEeCKOMH
PEeaKIIHH.

Uncno, o0o3HayaroIee, Kakas JOJISI pealbHOM YaCTHIIBI BelllecTBa X AKBHBAJIEHTHA OJHOMY HOHY
BOJIOPO/a B JJaHHOH KHCIOTHO-OCHOBHOH peak "LIMH HIIH OJHOMY 3IIeKTPOHY B JTaHHOMH
OKHCITHTEIbHO-BOCCTAHOBHTEIBHON peaKIHH, HaszbIBaeTca (paKTOpoM SKBHBalIeHTHOCTH (13kB.(X)).
(DaKTOp SKBHBAJIEHTHOCTH MOJKeT OBITh paBeH HJIH MeHbIIIe e THHHIIBI:

Phxe=1/z

I'JIe Z — OCHOBHOCTH KHCIIOTHI HIIH KHCJIOTHOCTE OCHOBAHHS B JAaHHOH KHCIIOTHO-OCHOBHOM
PeaKIfH, YHCIO OTJAaHHBIX HIIH IIPHHATHIX IeKTPOHOB B OKHCIIHTEIHO-BOCCTaHOBHT EITbHBIX
PeaKIHsIX.

B neproit peaxinm xB.(H2S) = 1, Bo Bropoii peakimu {3kB.(H2S) = 4, B TpeThel peakiiu
f3xB.(H2S) = 1/8.

B 00OMeHHBIX peakIHsax 0e3 yUacTHSI ITPOTOHA BeIHYHHA Z PaBHA CYMMAapPHOMY 3apsIy
0OMeHHBAIOIIHXCSI HOHOB (0e3 yueTa 3HaKa 3apsjia), Z — BCera Iieloe MTOI0KHTEeIbHOE YHCIIO.

B peaxiim:

Alx(SO4)3 + 3Ba(OH) 2 = 2A1(OH)s + 3BaS0y4

Z = 2 (4HCcI0 HOHOB) X 3 (3apsm HoHA) = 6

BEB.( Al2(SO4)3) = 1/6

[IOCKOIIBKY SKBHBAJIEHT SBISETCS PEAIbHOH HIH YCIIOBHOH YaCTHIEH, TO €QHHHIIEH €TI0
KOJIIH4YecTBa SABISIETCS MOJb.



MomnsapHasg Macca SKBHBalIeHTa BelllecTBa X paBHA IMPOH3BeAeHHIO (PaKTOpa SKBHBAJIEHTHOCTH Ha
MOJISIPHYIO Maccy BemecTBa X. O6o3Havaetca M(l/z X)

M(l/z X) = Iz x M(X).

EmpHMIIa MOISIPHOH Macchl SKBHBajleHTa 1 r/Monb. HampuMep, MOIISIpHAs Macca SKBHBAJIEHTa
CepoBOAOPO/Ia B IIEPBOI peaKI[HH paBHa MOJISPHOH Macce CEpOBOJOPOIa H PaCCUHTHIBAETCS IO
hopmye:

M (I H2S) =1 x M(H2S) =1 x 34 r/monp = 34 1/MOIBb;

BO BTOPOI peaKI[HH:

M(*2H.S) =% x M(H2S) =1 x 34 r/monb = 17 1/MOIB;

B TPeTheil peaKI[HH:

M(1/8 HaS) =1/8 x M(H2S) =1/8 x 34 r/momp = 4,25 1/MOIb.

MonsapHas KoHieHTparmsg skBHBaleHTa C(1/z X) mokaspIBaeT KOTHYECTBO BelleCTBa SKBHBaIeHTa
(B MOTISIX), KOoTOpoe cofepkHuTcaB 1 1 pactBopa. C(1/z X) paBHa OTHOIIIEHHIO KOJIHYECTBA
Bell[eCcTBa SKBHBAJIEHTa B pacTBOPe K 00beMy 3TOr0 pacTBOpa.

n(l/z X) m(X)
ClizX) = = , MOIB/I.
V(pacTBOpa) M(l/z X) x V(pacTBOopa)

[Ipumep. B BogHoM pactBOpe 00beMOM 0,5 1 COAEPKHUTCS CEPHAS KHCIOTa MacCoH 2,45 1.
PaccunTaTrs MOISIPHYHO KOHIIEHTPALIHIO SKBHBAJIEHTa PacTBOpa CepHOH KHCIIOTHL, B3KB. (H2S04) =
A.
PereHue.
PacueT MOJISPHONI MacChl S3KBHBAJIEHTA CEPHOH KHCIIOTHI:
M(*2H2S04) = Y2 x M(H2S04) = % x 98 r/mons = 49 r/Momb.
PacueT MOJSIPHONI KOHIIEHTpaIlMH 3KBHBAIEHTA PACTBOPA CEPHON KHCIIOTHI:
m(H2S04) 245r

C(¥2H2S04) = = = 0.1 MomB/1I.

M(*2H2S04) x V(pactBopa H2SO4) 49 r/mons x 0.5 11

l[JIH IICpEXOda OT OJHOI'O criocoba BbIPaXCHHA KOHLICHTPAIlH K JPYTI'OMY MOKHO BOCIIOIIB30BAThCA
COOTHOIIICHI CM:

Cl/izX) =z x C(X).

Ecmu pakTop SKBHBAIEHTHOCTH pPaBeH 1, MONISIpHas KOHI[EHTpalli s SKBHBaJICHTa BellecTBa OyaeT
paBHA MOJIIPHOH KOHI[eHTpallHH. Bo BceX APYIHX clIydasx OHa Bcerja OyaeT OolbIle MOJISIPHOMH
KOHIIEHTpaI[HH BO CTOJIEKO pa3, BO CKOIbKO Pa3 SKBHBAJIEHT MEHbIIE peallbHOH YaCTHIIHL.

r) MomsmpHOCTE b(X) ImokaspIBaeT KOIHYECTBO BEIecTBa X (B MOIIIX), KOTOPOE COAEPKHTCS B
pacTBOpHTeNe Maccoil 1 Kr. MOIISIIBHOCTh paBHA OTHOINIEHHIO KOIIHMUECTBA BelllecTBa (B MOMIIX) K
Macce PacTBOPHTENS (B KT).

n(X) m(X)
b(X) = = , MOJIb/KT.
m(pactBopuTend) M(X) x m(pacTBOpHTE)

[IpumMep. PaccurTaiTe MOISUILHOCTE PacTBOpa THAPOKCHIA KalllsL, eCIM B BOAe Maccom 0,5 KT
pactBopeHo 0,05 Moms KOH.



Permienue.
n(KOH) 0.05 MmomB

b(KOH) = = = ().1 MOIB/KT.
m(pacTBOPHTEIT) 0.5k

,[[) MGHﬂpHﬂH A0JI ITOKA3bIBACT ., KAKVIO HdCTh OT 00I1ler 0 KOJIMYecTBa KOMITOHEHTOB PacTBOpPa
COCTABIIACT PACTBOPCHHOC BCIIICCTBO X:, H PdBHd4 OTHOIICHHIO KOJIHYCSCTBA PACTBOPEHHOI'O
BEIMISCTEA K DﬁH.[EI\J}" KOJIHYECTBY KOMIIOHCHTORB PACTBOPA.

n(X)
MOJISpHAS OIS = ,
n(X) + n(pacTBOpPHTEIL)

rae n(X) — KomryecTBO (B MOISIX) PaCTBOPEHHOI O BEIECTBA,
N (pacTBOPHTEII) — KOIHYECTBO (B MOMISIX) PAaCTBOPHTEIL.

[IpumMep. Paccuntate MosipHyIO goiro KOH B pacTtBOpe, eciii B BOJE MacCOH /2 I paCTBOPEHO
eJIKOro KaimHug maccon 11.2 1.

PerreHue.

1. Pacuer xoymyecTBa BoAsl H KOH B 1aHHOM pacTBOpE:
m(H20) 72T

a) n(H20) = = = 4 MOJB;

M(H20) 18 r/Momm

m(KOH) 112r
6) n(KOH) = = = (.2 MOTIB,
M(KOH) 56 r/moms

2. PacueT MOISIPHOH JOJIH:
n(KOH) 0.2 MOmb
MOJISIPHAS OIS = = = (0.048.

n(KOH) + n(H20) 0.2 moms + 4 Monb

K) Turp (T) — BenmnumHa, H3MepsieMasi MacCOH pPacTBOPEeHHOI0 BelecTBa X (T), COmepKaIlerocs B
1 o1 pacTBOpa. THTP M MOISIpHAS KOHI[EHTPAIHS CBS3aHEBL IIPOCTHIM COOTHOIIEHHEM:

T(X) * 1000
CX) =
M(X)

Jamaun

1. Cxonmpko IrpaMMOB Hoa H MHIDTIIHTPOB crmpra (p=0,8 r/MiI) HeoOXO0MHMO IS IIPHI OTOBIIEHH
200 r 5%-HOH HOTHOH THHKTYPHI?

2. Cxoneko muTpoe NH3 HYKHO pacTBOpHTE B 120 M1 Boabl s moinydueHHs 1 0%-Horo pactsopa
NH3?.

3. B xakoMm KoimmuecTBe BOAHI ciieqyeT pacTBOPHUTE S0 r CuSO4 ¢ SH20 i1 moyyeHn s pacTBopa,
comepxkaIero 3% 0e3BOHOMN COIH?

4. PaccunTaiiTe MOJIIPHYIO KOHI[EHTPAIIO KHCIOPOJa B BO3IVXE.

5. BeegeHnne B opranmusm yenoBeka 3°10-6 I aapeHaIHHa BRI3BIBAET YUallleHHe ITynbca. OIpeaelInTe
IEHCTBYIOIYIO B OpraHH3Me KOHIIEHTpaIHio aapeHantHa (%). CpeaHsasa Macca yenoBeka 70 KT.



6. B OHOXHMIYECKOM aHaJM3€e IJIS OIpeAelIeHH I caxapa B KpoBH HeoOxoauM 0,45% -HBIH pacTBOP
CyJIb(paTa ITHHKA, KOTOPHIH IOTOBST pa30aBIIEHHEM BOJOH HCXOTHOToO 45%-HOro pacTBopa.
CKOIBKO BOJBI H KpHcTarmIHyecKoro ZnSO47H20O 1pedyeT cs A1 ITPUTOTOBRIEHHS 2 KT HCXOIHOT'O
pacTBopa? CKOIBKO HCXOAHOIO pacTBOpa HYKHO J1d ImpuroToriaeHns 100 r 0,45%-Horo pactsopa?
7. B OHOXMMITYECKOM aHAIH3€E IIPHMEHSIETCS XIIOPIIMHKOBAS CMECh, KOTOPYIO T'OTOBAT
pacTBopeHHeM 50 T ZnSO4 - TH>O u 250 r NaCl B 1 11 tHCTHIIIHPOBAHHOH BOJBI. PaccuHTaiTe
MaCCOBYVIO JIOIIO BEINECTB B 3TOH CMECH.

8. JI1s1 onpefienieHH I BpeMeHH peKalbIIH()HKAIHH KPOBSIHOH IDTa3Mbl IIpHMeHaeTcs 0,025 M
PacTBOP XJIOPH A Kbl (p~1 I/MII), KOTOPBII I'OTOBAT H3 CYXOr'0 IIPOKAJIEHHOIO BEIECTRA.
Cxomnpko CaCl2 HeoOxo MO A1 MpHroToRIeHH S 250 M TpeGyeMoro nmpurotoBiaeHns 11 0,025 M
pacTBOpa’?

6. B 100 v 85%-Horo pactBopa HiPO4 (p=1,7 r/mm) pactBopum 8 r P2Os. PaccumraiiTe Macco-
BYIO OO (pOC()OPHOH KHCIIOTHI B IIOITYYEHHOM PacTBOPE.

7. Cxonpko MIWIIHITHTPOB 10%-Horo pactBopa NaOH (p=1.1 r/mmn) HyX)HO I719 00pa30oBaHHI
MOHOTHIpod ocdaTa HaTPHA IMPH peaKIHH ¢ (ocOpHOIT KHCIIOTOit, cofep:xamieiica B 50 mi 40%-
Horo pactBopa (p=1,26 r/mm)?

9. PaccunTanire MOJIIPHYIO KOHI[EHTPAI[HIO a30Ta B BO3IYXE.

10. K 50 nvo1 0,6 M Na2SO4 npuoapmm 80 v 0,2 M BaCl,. O6pa3zoBaBnmiics ocajoK OT(PHII-
TpoBai. PaccunTanTe MOJIIPHYEO KOHI[EHTPALHIO COJIEH B ITOIIYYEHHOM pacTBOpe. CKOIBKO
I'PaMMOB OCaJKa 00pa30BalIoCh?

JIureparypa

OOmrasa xuMusA | SnekTpoHHBIH pecypce]|: yueOHuk / [TonmkoB B.A., ITyzakoB C.A. - M. : 'DOTAP-
Menua, 2010. — Pexum goctyma : http://www.rosmedlib.ru/book/ISBN9785970415702.html
Dm3nueckas XHMHS | OIeKTpoHHBIH pecypce] : yuebnuk / XapuroHoB 0.4, - M. : 'D0T AP-Menana,
2013. — PexxuM qmoctyra : http://www.rosmedlib.ru/book/ISBN9785970423905 .html




Tema sansarua Ne 4: KommuraTHBHBIE CBOHCTBA PaCTBOPOB.
IIpoJ0 KT €JIBHOCTD H3YUEHHS TeMbI (3aHATHSA) — 24.

AET}’H.}IBHHCTB TEMbI. JdHHAA TEMdA BHOCHT BKIIA/] B QJGPMIPGEEIHIIE CIICAYIOITHX KOMITET €HI[HH

YK-1(VK-1.1) YK-6 (YK-6.3), OIIK-1(OIIK-1.2) TIIK-9 (I1IK-9.1)
Ilesmm 3aHaATHA (YieOHas, pa3BHBAIOIIAYL, BOCIIHTATelIbHAL). YueOHasa H pa3BHBAIOMIA.

I{DHH[}ET HbIE 3aJa'IN

Ha3zBanne Oo0yuaronmmics Oo0yuaronmiica Oo0y4arommiicsa
KOMIIET eHIIHH J0JIZKEH 3HATD J0JIKeH YMeThb JI0JIZKEH BJIAIETh
YK-1(VK-1.1)YK-6 OCHOBEI TEOPHH - BEIOTOITHATH -
(VK-6.3) PacTBOPOB TEPMOXHMHYECKHE
pacyueThl
OIIK-1(OIIK-1.2) OCHOBHBIE  (PH3HKO- | HCITOJIb30BAThH -
[T1K-9 (TIK-9.1) XHMHYECKHE, OCHOBHBIE (DH3HKO-
MaTeMaTHYeCKHE  H | XMMHYECKHE,
HAyYHBEIE  ITOHSATHS, | MaTeMaTHYeCKHeE 1
TE PMHHEI TEOPHH | Hay4YHbIE ITOHSATHSL,
PacTBOPOB TepMHHBI IIPH
pPEIeHHH
CHTYaI[HOHHBIX H
ITpo@ e CCHOHAIIbHBIX
3a1a4

BHeayIHTOpHASA caMOCT 0ATEeJIbHASA padoTa 00yIaKIMXCS:
Bonpochr:

1.
2.

e

hd

oo N o

10.
11.
12.

13.
14.
15.
16.

17.
18.
19.
20.

JlaiiTe ompeieNeHIe pacTBOpAa.

Bomga kak pacTBOpHTENh. 3HAYEHHE BOJAHBIX PACTBOPOB B KH3HEIAEATEIIbBHOCTH
OpPraHH3MOB.

TepMoaHHaMIKa IIPOIECCA PACTBOPEHH AL

Kimaccudukalpis pacTBOPOB IO KOIIHYECTBY PaCTBOPEHHOTO BEIECTRA (HeHACHIIIIEHHBIH,
HAaCHIIIEHHBII, ITePeCHIITeHHBI ).

Kimaccudukaimss pacTBOPOB II0 HAIHYHIO IIH OTCYTCTBHIO 3IeKTPOITHTHYECKOH
JTHCCOL[H AL

YTO TaKoe KOHIIEHTpaIlHs pacTBopa?

MaccoBas gomnsa. OnpeaeneHne, (pOpPMYIIBI IJIA pacyeTa, eHHHIIEI H3MEPEHHS.

YT0 Takoe MOISIpHAas KOHIIeHTpalga? EHHIIIEI H3MePEHH I MOJIIPHOH KOHIIEHTPAL[HI.
YTo Takoe SKBHBAJIEHT BelllecTBa? (DaKTOp SKBHBAJIEHTHOCTH?

OrnpefeneHne (pakTopa SKBHBAJIEHTHOCTH JUIS KHCIOT, OCHOBAHHH, COJEH.

Kak paccunTars MOJIISIPHYIO MacCy SKBHBAJIEHTa?
MomsgpHass KOHIIEHTpalls SKBHBalleHTa. OIIpenelcHIeE,
e IHHHIIBI H3MEPEHHS.

THurp pacteopa.

M orsubHast KOHIIEHTPAI[HI PacCTBOPEHHOI'O BEI[ECTRA.
MomnbHas J0JIs pacTBOPEHHOI' O BEIIECTRA.

Yro takoe muddysuga? llpuBemure IMpHMepHI, XapaKTepH3VIOIHE Polb AHPPY3HH B
ITPOLECCaxX KU3HEAECATEIIBHOCTH OPraHH3Ma.

[lepeunicimTe KOIUIHTaTHBHEBIE CBOHCTBRA pa30aBIIeHHBIX PACTBOPOB.

IlepBrni 3akoH Payisa. CreacTBHs H3 3aK0oHa Payirs.

OcmMmoc. OcMOTHYeCKOe JaBleHHe. 3aKkoH BaHT-I odda.

Poms ocMoca B OHOJIOTHUYECKHX CHCTEMAX.

GopMyIBIl NI pacyera,



21. UTo TaKkoe OCMOMOISIPHOCTE pacTBOpa’?
22. OcOo0EHHOCTH KOJIUIMTaTHBHBIX CBOMCTB PacTBOPOB ABIIEKTPOJMTOB. K30TOHHYECKHIH

KO3 (p(HIIHEHT.
23. UTo Takoe KpHOCKOITHS, S0YIDIHOCKOITHS, OCMOMETPHS?

TecthI:
1. IlomympoHuiiaeMele MeEMOPAHEI:

l) HECIIPOHHLOACMbI HH OJId MOJICKYI PACTBOPHTCIIA, HH OIIA HYaCTHI[ PaCTBOPCHHOI'O
BCITICCTEBA

2 ) HEIPOHMLIAEMBI TOIBKO JUIS MOJIEKYII PACTBOPHTENLS
3) HeIMPOHHIAEMEI TOIBKO IS YACTHI[ PACTBOPEHHOIO BEIECTBA
4) NMpoHMIIaeMBI H IJISI MOJIIEKYTI PACTBOPHTENSL, H I YaCTHI[ pACTBOPEHHOI'O BEIECTBA

5) MoryT GBITH Pa3IMYHEI ITO COCTaBY, CTPYKTYPE, PasMepPy I1op
2. BriOepHTe pacTBOPBI, THIIEPTOHHYECKHE IO OTHOMIEHHIO K IUIa3Me KPOBH:

1) 1 M pacteop NaCl
2) 10%-mzrit pacteop NaCl
3) 0,15 M pactsop NaCl
4) 0,9%-mw1it pactBop NaCl
5) 0,01 M pactsop NaCl
3. BrIOepHTe PacTBOPBI, H30TOHHYECKHE IO OTHOIIEHHIO K ITTa3Me KPOBH:
1) 1 M pacteop NaCl
2) 10%-mzrit pacteop NaCl
3) 0,15 M pactsop NaCl
4) 0,9%-mw1it pactBop NaCl
5) 0,01 M pactsop NaCl
4. BriOepHTe pacTBOpP, THIIOTOHHYECKHH II0 OTHOIIEHHIO K IUIa3sMe KPOBH:
1) 1 M pacteop NaCl
2) 10%-mzrit pacteop NaCl
3) 0,15 M pactsop NaCl
4) 0,9%-nwrit pacteop NaCl
5) 0,01 M pactsop NaCl
5. B pactBOpax 3neKTpOIHTOB:
1) umcmo MomeKkyT pacTBOPEHHOTO BEI[ECTBA PABHO YHCITY YACTHI[ B PACTBOPE
2) 4HCIIO MOJEKYT PACTBOPEHHOTO BEIECTBAa MEHBIIIE YHCIIA YACTHI[ B PaCTBOPE
3)i=1
4)i>1
5)i<1
6. YIPpyrocrs KJIETOK, OOeCIIEYHBAIOINAS BJIACTHYHOCTh TKAHEH M COXpaHeHHe OIIpeldelleHHOH
(GopMBI OpraHoB, 0GYCIOBIEHHASI OCMOTHYECKHM JaBIeHHEM, HAa3bIBAETCS

1) msmcom

2) Typropom

3) reMoIH30M
4) mmasMonnzoM

5) mernnasMonn3om
7. . HabyxaHmHe H pa3pblB 000I0YEK 3PHTPOLITOB B THIIOTOHHYECKOM PACTBOPE HA3hIBAETCS

1) msmcom
2) Typropom
3) reMoIH30M



4) mmasMonn3oM

5) memnasMonn3oM
8. . CiKaTHe, CMOPIIMBAHHE KIIETOK B THIIEPTOHHYECKOI cpefie Ha3bIBAETCA

1) nmusrcom

2) Typropom

3) reMomH30M
4) mmasMonn3oM

5) memnasMonn3oM
Jamaum:
1. Paccumranre MOISPHYIO KOHIIEHTPAI[HIO H30TOHHYECKOIO PacTBOpa XIIOPHIA
HaTPHS IIPHHAB JIJII TD1a3MbI KPOBH Coeni=0,32 mons/1 u 1(NaCl)=1,92.

2. KoHIleHTpalHsa XJIOpHJa HaTpHsA B Cpele, OKPYKAIIIEH KIETKY, IIPH KOTOPOH
HAYHHAETCSI TEMOIIH3, SBISETCS MEPOil OCMOTHYECKOH CTOMKOCTH (Pe3HCTEeHTHOCTH)
SPUTPOLIHTOB. Y 3PHTPOILMTOBR YEIOBeKa reMolm3 HaunHaeTcqd B 0,4%-0M pacTBOpE
xXJjiopHaa Hatpus, a B 0, 34%-HOM pacTBOpe pa3pyIIaIOTCS BCE 3PHTPOIUTHI. KaKoBO
OCMOTHYECKOE JIaBJIEHHE ATHX PacTBOPOB ITpH 37 °C?

3. CKOIIBKO I'paMMOB XJIOPH/Ia KaJbI[HSI H BOJBI HAJO B3STh IJIA ITPUTOTORIEHHS 300 M
pacTBOpa ¢ MOJISIPHOH KOHI[eHTpareH skpHBancHTa CaCla 0,2 Monb/m1?

4. BBRIYHCITE MOJISPHYIO KOHIEHTPAI[MIO PacTBOpa THAPOKCHAA KalHsg C MacCOBOI
noneit KOH 20 %, ecnu IDIOTHOCTS pacTBOpa paBHa 1,176 r/ml.

5. Berumncimre MacCOBYIO OO HHTpaTra HaTpHus B 1M pacTBOpe 3TOro BEIIECTBA (p =
1,05 r/nvom).

6. B 255 a1 pactBopa coepkurcs 12 r THAPOKCHAA HAaTpHA. UeMy paBeH THTP 3TOro
pacTtBopa?

7. PaccuntaTh TeMrlepaTypy 3aMep3aHHsd (KpHCTaIM3allHH) BOJHOIO pacTBOpa

TTIFOKO3BI, COJIEPKAIIETO 54 I I'IIFOKO36I B 250 I' BOJHL.

8. Ilpn 25°C pmaBiieHMe HACBIOIEHHOIO Ilapa BOABI cocTraBisgeT 3,160 klla. Hamnru
HIaBJIEHHE HACBIIIEHHOrO Irapa Haja 5%-HBIM BOJIHBEIM PacTBOPOM KapOammuaa
(mouyeBHHBI) CO(NH2)2 1IpH Tl Ke TeMIlepaType.

9. IIpu 20°C ocMmoTHYECKOE JaBIIeHHe pacTBOpa, B 100 MII KOTOPOro cofiepkurcsa 6,33 T
KpacsIIero BellecTBa KPpOBH - reMaTHHa, paBHO 243.4 klla. OnpeaemTs MOJISIPHYIO
MaccCy reMaTHHa.

10.PaccuntalitTe OCMOMOIISPHOCThE TKAHEH IIBIPES IIOJI3YUETO, ECIH OCMOTHYECKOE
naBineHHe B HHX paBHO 810 klla. TemmepaTypy npHHITh paBHOH 25°C.

IIpeacraBiienne coaepKaHH A YIeOHOT 0
OCHOBHBIE BOITPOCBI TEMBI:

1. KomnHraTHBHEBIE CBOHCTBA Pa30aBIeHHBIX PACTBOPOB HEAIEKTPOIIMTOB.
IlepBrIi 3aK0H Payia. CneacTBHS U3 3aKOHA Payird.
Ocmoc. OcmoTHYeckoe JaBlIeHHe. 3akoH BaHT-1"oda. OcMOMOISIPHOCTE pacTBOpa.
Pors ocMoca B OHOIIOTHYECKHX CHCTEMAX.
OCOOEHHOCTH KOJUIMTaTHBHBEIX CBOHCTB PacTBOPOB SIEKTPOIHTOB. K30TOHHYECKHH
KO3() (P HIHEHT.
6. KpHockorms, 30yIUIHOCKOIIN S, OCMOMETPHS.

PacTBOpPEI HMEIOT PSIZi CBOHCTB, KOTOPBIE HE 3aBHCAT OT IIPHPOAEI PACTBOPEHHOIO BEIIECTRA,
a 3aBHCAT TOIBKO OT €ro MOJIIIPHOH KOHIIEHTpalMu. a1 OeCKOHEYHO pa30aBIcHHBIX
PacTBOPOB, COCTOSIHHE KOTOPBIX OIM3KO K COCTOSHHIO HJEAIbHBIX, TAKHMH CBOHCTBaMH
SIBIISIEOTCSI OCMOTHYECKOE JIaBJIEHHE, IIOHHKEHIE TAaBIICHHS HACKHIIIEHHOr O ITapa HaJ pacTBOPOM,
IIOBBIIIIEHHE TEMIIEPATYPLl KHUIIEHHS H IIOHHJKEHHE TeMIIEPaTyphl 3aMep3aHHs pacTBOpa. OTH
CBOHMCTBAa OOBIYHO Ha3bIBAIOT KOJUIMTAaTHBHBIMHM, IIOCKOIIBKY BCE OHH OOYCIIOBIIEHHI
HEKOTOPBIMH OOIIIMH ITPHYHHAM.

b B Lo



3aoaua Ne 1. OcMOTHYECKOE JaBlIeHHe pacTBopa ImoKo3kl IpH 37°C pasHo 760kITa. OnpenemiTs
00BEM pacTBOPa, ECIIH U3BECTHO B PACTBOPE COMEPKHUTCS 1 MOIB ITTIOKO3BI.
JAHO:

n(eniok.) =Imonw

Pocw. =760 xlla

t =37°C T=310°C

R=8 31n «lla/monv K

Vippa)=:7

Omanou PEeULEHLIA.

[To 3akony Baur-I'opda 7=cR-T

TaKHM 00pa3oM

Omeem:Vyp=3,4n

3adava No2. PacTBop, comepKariiii 27T paCTBOPEHHOr O BellecTBa B /501 GeH30/Ia 3aMep3acT IMpH
3,5". Uncreii 6enson 3aMep3aet 1pH 5,5, KpHockormieckast KoHcTaHTa 6eH3ona 5,2. OIpefeiTh
OTHOCHTEIFHYIO MOJIEKYIISIPHYEO MAacCy BEIeCTBa B OeH30JIE.

JAHO:

m(e-eo) = 272

m(CesHs)=7502

fﬂg.:mep e 3} 5{')

[ ﬂsmep{’ bex o) =5; 5 v

K (CsHs)=5,2 epaod/mont

M(e-60) =7

Omanou PeUlerHlA

[ IoHIKEeHHE TeMITepaTypel 3aMEP3aHII PacTBOpPa 0 CPaBHEHHIO C YHCTHIM OEH30/IOM COCTaBIISET:
Atsan = sam(p-p)~ Lsam(benson)

Atsau= 5,50" — 3,5° = 2,00"

Hcons uz sHaueHHS Atsay, (A txpric= i Ke(x)) pacCUNTaEM OTHOCHTEIBHYIO MacCy PacTBOPEHHOI O B
OeH30IIE BEIECTBA

OtBeT: M(¢e-60)=93,62/monv

CuryanmuoHHbIe 3a0a49H.

1. Ssmsrorcsaau 0,1 MOIB/I pacTBOPEI caxXapa M COITH H30TOHHYeCKHMH? OTBET 000CHVHTE.
OtBeT: HeT, He SBIISFOTCS, TaK KaK caxXapo3a HEAIEKTPOIHNT, a COJb- ANEKTPOIINT, H30TOHHYECKHIT
KO3 HieHT e€ paBeH 2. CleoBaTeIbHO, OCMOTHYECKOE JaBJIEHHE COIH B 2 pa3a OOJIbIIe
OCMOTHYECKOI'O JaBJIEHHS caxapa.

2. B Xupypruu mpHMeEHSFOTCS "THIIEPTOHHYECKHE TTOBS3KH". 2TO MapJIEBEIE TIOJIOCKH,
CMOYEHHBIE B THITepTOHHYecKOM pacTBope NaCl i BBeJilcHHBIE B THOHHBIE PaHBHL.
Paccumnraiite ocMoTHYeckoe JaBlneHHe 10% /Macc/ rurnepToHHYeckoro pacrBopa NaCl.
(p=1,05 r/vo1, 0=0,89, t = 37°C). O6BsACHHTE, Ha YeEM OCHOBAHO JAefiCTBHE
"THIIEPTOHHYECKOH ITOBS3KH .

3. OtBeT: (Poas=8715 Kklla, Tak Kak ITOBSI3Ka CMOYeHa THIIEPTOHHYECKHM PacTBOPOM,
COITIaCHO, SIBJIEHHIO OCMOCA, KHIKOCTEH OYIET MEPEXOMUTE B ITOBA3KY.

4. . Berumcmure ocMoTHYeckoe gaBiaeHHe 0,85% /macc./ pactBopa NaCl, TOTHOCTRIO
nrccorgpyemoro 1mpu 37°C ((=1,04 r/m). SIBisercs I 5TOT pacTBOP H30TOHHYHBIM
KpoBH? KaKoBa MOJISIpHAsI KOHIIEHTPAI[Hs JaHHOI'O pacTBopa’?

5. OtBeT: (Poar=778.55 klla, c¢(NaCl) = 0,15 monp/11. cIezoBaTeIbHO, 3TOT PACTBOP SBIICTCS
H30TOHHYECKHM H €TI0 MOKHO BBOAHTH B OpraHH3M, B OOJIBIIIX 00beMaX.

6. 4. MoHO ITH BBOIHTh BHYTPHBEHHO B O0OJIBIIINX 00beMax (IHTpaMi) 3% (Macc.) pacTBOp
TroK03EL ( p=1,011 r/nvT)?



7. OTBeT: HeT, TakK KaK (Pocy=434 kIla. M MO3TOMY 3TOT pacTBOP SBISIETCS THITOTOHHYECKHM H
IIPH BBEJIEHHH €TI0 BHYTPUBEHHO B OOJIBIIHMX 00beMaX IIPHBEIET K TEMOJIH3Y.

8. 3. 125 n1 pacTtBOpa, cofiepKallero 1,5 I caxapossl, HMEET OCMOTHYECKOE JIaBJIEHHE ITPH
12°C paBnoe 83,14 kIla. OmnpeenTe OTHOCHTENBHYIO MOIEKYISIPHYEO MAcCy CaXaposbl.

9. OrteeT: M= 341,83 r/mMomb

Jlureparypa
OO0masa xuMusA | SneKTpoHHBIH pecypce]|: yueOnuk / IlomkoB B.A., ITyzakoB C.A. - M. : 'DOTAP-
Menua, 2010. — Pexum goctyma : http://www.rosmedlib.ru/book/ISBN9785970415702.html
Du3HyecKkas XHMHS | OIeKTPOoHHEIH pecypc]: yueOnuk / XapuroHoB O 4. - M.: 'DOTAP-Menna,
2013. — Pexxum jroctyma : http://www.rosmedlib.ru/book/ISBN9785970423905 .html




Tema sansarun g Ne 5: [[porormTHYECKas TeOPHS KHCIIOT H OCHOBAaHUH bpeHcTema. MoHHOoe

ITPOH3BCACHHE BOJBL H EG,[[DPD,[[HL]IT ITOKA34aTclIb.

IIpoa0/IZKHT €JIBHOCTD H3YUEHHS TeMbI (3aHATHSA) — 24.

AKTYAJILHOCTb TE€MbL: JJaHHAS TeMa BHOCHT BKIIaJ B () OPMHPOBAHHE CJIETYFOIIHX KOMIIETECHIHIA:

YK-1(VK-1.1) YK-6 (YK-6.3), OIIK-1(OIIK-1.2) TIK-9 (I1IK-9.1)

Ilesmm 3anaAT A (YueOHas, pa3BHBAIOIIAS, BOCIIHTATelIbHAT). YUyeOHasa H pa3BHBAIOMIA.
[ IproGpecTH HABBIKH ITPHTOTOBJIEHH S, pacueTa H OIpeAeleHIs 3HaYeHN S pH.

KDHH[]ET HbBIE 3aJA'IN

HassaHne Oo0yuaronmiicsa Ooyuaronmiica Ooyuarommiicsa
KOMIIET eHIIHH JI0JIZKEH 3HATh JI0JIZKEH YMET b JI0JIZKEH BJIAIETh
YK-1(VK-1.1)YK-6 OCHOBEI - BBITOJIHSITD PacyeThl -
(VK-6.3) IIPOTOIMTHYECKOH pH
TEOPHH
OIIK-1(OIIK-1.2) OCHOBHEIE  (PH3HKO- | HCITOIIL30BaTh :
[TK-9 (TIK-9.1) XHMHYECKHE, OCHOBHBIE (PH3HKO-
MaTeMaTHYeCKHe  H | XHMHYECKHE,
HAay4dHBIE  ITOHSATHS, | MaTeMaTHYeCKHeE H
TE PMHHEI HayYHBIE TTOHSTHSL
ITPOTOITHTHYECKOM TEpPMHHBI IIPH
TE OPHH peIeHHH
CHTYaI[HOHHBIX H
ITpo( eCCHOHAIIbHBIX
3a1a4

BHeayIuTOpHAas cCaMOCT 0AATEILHAS PadoTa 00y4arommxcsi:

Jamaum:

1. Brrumcmire HOHHYIO CHIIY pacTBOpa M aKTHBHOCTE HOHOB B 0,12 H pactBope Fea(S0O4)s,

coziepkarumM, kpome Toro, 0,01 moms/im HaSOy,

2. Ilpnm xakoH MOISPHOH KOHIEHTPAIMM VKCYCHOH KIHCIIOTBI B PacTBOpPe €€ CTEeleHb
auccorpanui paeHa 0,017 IIpu KakoH KOHIEHTPAIH o VBEJIMYHTCA B ABa pa3a? K=1,8-10"
5
Beruncrmts o [H'] B 0,05 M pacTtBOpe azoTHcToil KHenoTsl (K=5-107).

4. BBIMHCIHTE KOHIIeHTPpaIo HoHOB OH™, ecim KoHIleHTpaIisa HoHoB H* (B MoiIb/1T) paBHa: a)
10%,6)2:10% B) 8:107",1) 0,4-10°".

5. BBIYHCIHTH KOHIIEHTpaIHo HOHOB H™, ecrmi KoHIIeHTpalsa HoHoB OH ™ (B MoiIb/11) paBHa: a)
4-10"%:6) 1,610, B) 5:10°% 1) 3,2:10~".

6. Berumcmmrs pH pacTBOpPOB, B KOTOPBIX KOHIIEHTpalusa HoHoB HY (B Moib/m1) paHa: a) 107,
6)2:107;8) 4,8-10': 1) 7.7-10—; 1)3-10°!4,

7. Hcxoms M3 KOHCTAHT JMHCCOIMHAIMHU CIIAOBIX SIEKTPOIUTOB, BBMHUCIHTE pH CIlexyromx
pactBopoB: a) 0,25 H. CH;COOH; K=1,8-107; 6) 0,01 u. HCN; K=7.2-10"'", B) 0,05 M
HNO;; K=5-10%* 1) 0,01 M NH4OH; K=1.8:10".

8. JKenymouHBIH COK B HOPME COIEPAKHT XIOPOBOAOPOAHVIO KHCIIOTY OT 0,07% mo 0,15%.
PaccunraTh Ipeeabl H3MeHeHHSI pH XeTyIodyHOro coka B HOpMe, CUHTaS KO3 (HIHEHTEI
AKTHBHOCTH HOHOB PaBHBIMIH | .

9. Berumcimtes pH pactBopa, ITONYYEHHOIO IIPH PAacTBOPEHHH TaOlIeTKH acKOpOHMHOBOH
KHCIIOTEI MacCOH 0,5 I' B TAKOM KOJIIMYECTBE BOABI, YTOOBI 00BEM pacTBOpa gocturain 0.4 1.
(K. ackopOHHOBaIl KHCIOTH papHa 8,0:107).

10. Paccumrraiite pH u pOH pactBopa mpH 25°C, eciM KOHIIEHTpALHs HOHOB BOZOPOJa B HEM
COCTaBIISET 5,610~ MOIB/II.

s



11. BenosHasg kpoBbk MMeeT pH = 7,33, a aprepuansHasa — pH=7,36. BRIUHCIHTE YICIIO HOHOB
Bogopoaa B 100 M1 TOH H APYTOH KPOBH.

12. Onpeaennurs KOHIIEHTPAIHIO THAPOKCHIIBHBIX HOHOB B KPOBH YEJIIOBeKa IIPH TEMIIEpaType
37°C u 40 °C, ecnn mipu 37°C pKw=13,61, a rpu 40 °C pKw=13,54. pH xpoBH Iipn 00eHx
TeMIIEpaTypax paBeH 7,30.

13. Berumicrmure [H'| w1 cnepyronmx pacTBopoB: a) Moua, pH=6,0; 6) cmroHa pH=6,7; B) KpOBb,
pH=7.4.

TecrnI:
1. KOHIIeHTpalr0 HOHOB BOJOpPOAAa B pacTBope ciIadoH OJHOOCHOBHOH KHCIOTBEI MOKHO
pacCcYHTaTh IO (popMyIam

1) H+ — CI{—TI::I
2) :H+ — ':I'CK_T]:,I
3)[H] = JK -C

4) [H*] = 14 - [OH]
5y (H" = 2
)= o

2. KoHIleHTpal[il0 HOHOB BOJOpPOJa B PacTBOpPE CHIBHOH OJHOOCHOBHOH KHCIIOTBI MOXKHO
paccYHTaTh IO (popMyIIam

1) [H] = Ciru
2) [H] = Cerr - [OHT]
3)[H]= K -C

4) [H*] =14 - [OH]
107
5) [H'] =

3. Jlnsg pactBOpa ci1a0OH OJHOOCHOBHOH KHCIIOTHI ¢ KOHIleHTpalmeH 0,1 MOIb/I H KOHCTaHTOH
HOHM3AIHH K, paBHOM 1077 cTerneHb HOHH3AIIHH O paBHa:

1)0.1

2) 0,01

3) 0,001

4) 10

5)10°
4. Jlnga pacTtBopa ci1ab0H OJHOOCHOBHOH KHCIIOTHI C KOHIIeHTparmeH 0,1 MOIB/T H CTeIleHBIO
HoHuM3au 0.=0,001 BepHBI YTBEPKICHUS:

1) pH=10
2)pH=14
3) [H]=10"
4) [H]=10"
5) [HY]=10"
8. KoHrrenTpario HoHOB Bogopoaa mo dopmyne [H'] = Cy 1y MOKHO paccUHTaTh IS PACTBOPOB:
1) HNOs
2) H,CO3
3) HCI

4) CH;COOH
5) C,HsCOOH
9.BomopoaHeIM IToKasaTeneM pH Ha3bpBalOT BEMMWHHY, YHCIEHHO PaBHYIO
1) —In CH"
2) —lgCH"
3) lg CH"




4) InCH"
5) —logeC
10. JIIIs1 KHCIIBIX PacTBOPOB IpH 25°C

1) pH=7
2) pH>7
3) pH<7
4) [H*] > 107
5) [H*] <107

11. ;s yucTon BOABI H HEHTPAJILHBIX cpegt ImpH 25°C
1) pH=7
2) pH>7
3) pH<7
4) [H'] =107
5) [H*] <107

12. JIns meIouHeIX pacTBOPOB IIpH 25°C
1) pH=7
2) pH>7
3) pH<7
4) [H*] > 107
5) [H] <107

13. /]is pa3zbaBiieHHBIX BOJHEBIX pacTBOpoB cymmMa pH u pOH paBHa

1) 10"
2) 107
3) 1
4) 7
5) 14

14. I'mgpoxkcHnbHEIM ITOKa3aTeneM pOH Ha3BIBAIOT BEIMYMHY, YHCIEHHO PaBHYIO
1) —InCH"
2) —1g Con
3) lg CH"
4) -In Con
5) lgCon

15. B HERTpaJILHOM pacTBOpE
1) [H] > 107
2) [H*] <107
3) [H] =107
4) pH=14
5) pH=7

Bonpocer:

e UTO Takoe AMEKTPOIUTHYECKAS JUCCOI[HALIT

e [IpuBemuTe NMPHUMEPEI CIIILHEIX H CIIA0BIX 3JIEKTPOIIHTOB.

e JlanTe OnpeneneHHe KHCIOTBI MW OCHOBAHHUS COITIACHO TEOPHH 3IEKTPOIIHTHYECKOMH
IHCCOolMaIi AppeHnyca. [Ipusegure rmpuMepsl.

e B yeM 3akmoyaeTcs (PH3HYECKHI CMBICII CTEIEHH M KOHCTAHTHI HOHH3AI[HH 3IeKTPOIHTa?
3armmmTe GOPMYIIHI UISI HX pacyeTa.

e Jlanre omnpeAcleHNe aKTHBHOCTH. lloyeMy B KOHIIEHTPHPOBAHHBIX PacTBOpPax CHIIBHBIX
3JIEKTPOIINTOB BMECTO KOHIEHTPAIHH HCITOIL3VIOT IIOHITHE aKTHBHOCTH ?

e IlpuBemute popMyIy A pacyeTa HOHHOH CHIIBI PacTBOPa.

e Jlaiire ompenerneHHsS KHCIOTBI M OCHOBAaHHS ITO TeOpHH bpeHcrema - Jloypu. IlpuBemute
IIPHMEDBI.

e UTO Takoe HOHHOE IIPOU3BEAEHHE BOIBI?

e Kakyro BEMHYHHY HCIIONB3YIOT Ha IPAKTHKE JJI XapaKTePUCTHKH KHCIIOTHOCTH CPEIBI?



e Vxkaxmre 3HaueHusa [H'], [OH'], pH, pOH a1s kucinoi, HEHTPpaIbHOH H IIEIIOYHOH CPeJIbl.

e [IpuBemiure nmpUMephl 3HaueHHH pH pasmMyHBIX KHIKOCTEH YEIOBEYECKOTO OpraHM3Ma B
HopMe. [IoueMy HEOOXOAHMO ITOJIEPAKHUBATE KHCIIOTHO-OCHOBHOH I'OMEOCTa3 B OpraHm3Me?

e JlanTe ompeaeneHHsI aKTHBHOH, ITIOTEHITHAIILHOH M OOIIEH KHCIIOTHOCTH?

e Kak cTeneHb H KOHCTaHTAa HOHH3AIHH CBS3aHBL MeXOy coOoi? (3akOH pa3BeJeHHSI
OcTBanmbaa).

e Kak paccuHTaTh KOHIIEHTPAIIMIO HOHOB BOAOPOJA B PaCTBOPaX CIUIBHOH H CIIaOOH KIHCIIOTHI?

e Kak paccunTaTh KOHIIEHTPAI[HIO HOHOB T'HAPOKCHIIA B PacTBOpaX CHIBLHOIO H cradoro
OCHOBAHH T?

IIpeacraBienne cogepKaHuA Y1e0HOI0 MaTepHAJIA
OCHOBHBIE BOITPOCHI TEMBGI:

L.

2.

e

6.
7.
8.

ONEKTPOINUTHYECKAd  JOHCCOIMAIMs. TeopHuss HBIEKTPOIIHTHYECKOH  JIHMCCOI[HAIIMI
AppeHnyca. CHIBHEIE H ClTa0BIe ATMEKTPOIIUTEL.

Oco0OeHHOCTH PAacTBOPOB CHIBHBIX BIEKTPOIHTOB. AKTHBHOCTh. KoadduimeHT
aKTHBHOCTH. MIOHHA4 Cciu1a pacTBoOpa.

[IporommTrueckas Teopus bpeHcrena - Jloypu.

HMoHHOE ITpoM3BENEHHE BOABL. BOJOPOMHEIN ITOKasaTelnb pH Kak XapaKTepHCTHKa
KHCJIOTHOCTH CPEJIBL.

ONEeKTPOIUTEL B JKHBOM OpraHmsme. pH pasmuHbIX KHIKOCTEH YEIIOBEYECKOIO
OpraHmsMa B HOPME H IIpH Marojdoruy. HeoOXommMmocThs MOAAEpKaHMUS KHCIIOTHO-
OCHOBHI'O T'OMEOCTAa3a B OPraHH3ME.

AXTHBHAsL, ITOTEHI[HAIIbHAS H O0INas KHCIIOTHOCT.

CTelneHb H KOHCTaHTa HOHIM3AI[HH. 3aKOH pa3BeJeHN S OCTBAIb/A.

PacueTr KOHIIEHTpaIlHH HOHOB BOJA0OPO/ia H THAPOKCHIIA B PaCTBOPAaX CHIILHEIX H CIIa0BIX
KHCJIOT H OCHOBAHHII.

3aoaua Ne 1. Berumermts o(HY) ams pactBopos, B koTophix ¢(OH)= 10" Moms/1 u ¢(OH)= 10"

MOJIIB/II.
JTAHO:

c(OH-)= 10-4momnb/n
c(OH-)= 10-11mo1b/11

c(H+)=7?

DOTaJIOH PEIEHH L.

c(H+) - ¢(OH-) = 10-14

c(H+)=10-14/¢(OH-)

c(H+)=10-14/10-4 = 10-10 momns/11

c(H+)=10-14/10-11 = 10-3 Monb/mI.

3aoaua Ne2. Beruncrmth pH pacTBopoB, B KoTophIX ¢(H™) paBHO:

A) 210" moms/ 1, 6) 5 - 10°° Momm/11;
B) 9 - 10” Mons/m.

JAHO: e¢(H*) =2 - 10 mons/ n

c(H*) =5 10° monv/ n

c(H') =9 - 10° monv/ n

pH=7
SManoH peuteHus.
pH=-lIgc(H")

a) pH =-1g(2 -107) =4-03 =370; pH = 3,70.
6)pH=-1g(5:10°)=6-0,69 =531; pH = 5,31
e)jpH =-1g (9-10°)=9- 0,95 =8 05; pH = 8,05.

Jlureparypa



OOmrasg xuMus | SneKTpoHHBIH pecype|: yueOnuk / ITomkxoB B.A., ITy3akoB C.A. - M. : 'DOTAP-
Memua, 2010. — Pexxum goctyma : http://www.rosmedlib.ru/book/ISBN9785970415702.html

Du3Hyeckas XHMHA | SiekTpoHHBIH pecype] : yueOHHK / XapuTtoHoB O 4. - M. : 'D0TAP-Menna,
2013. — Pexxum froctyma : http://www.rosmedlib.ru/book/ISBN9785970423905.html

Tema 3anarma Ne 6: KucinorHO-ocHOBHBIE Oy(epHBIE CHCTEMBI, HX COCTaB, KJIaCCH(HKAIIHSL
MeXaHH3M Oy(pepHOro JeHCTBHSL.

IIpoJ0/KHT eJIbHOCTD H3YUYEHHSA TeMbl (3aHATHSA) — 24.

AKTYAJILHOCTbh TeMbI: JJaHHAS TeMa BHOCHT BKJIaJ B ()OPMHPOBAHHE CIIEAYIOIIHX KOMIIETEHIIHI:
YK-1(VK-1.1) YK-6 (YK-6.3), OIIK-1(OIIK-1.2) TIIK-9 (I1IK-9.1)
Ilesmm 3aHATHA (YueOHasa, pa3BHBAIOIA, BOCIIHTATelIbHAL). YueOHasa H pa3BHBAIONIA.
M3yunTh cocraB, MeXaHH3M JlelcTBHS Oy(]epHBIX CHCTEM OpraHH3Ma H HX POJIb B
IOAJIEPKAHMH  KHCIIOTHO-OCHOBHOI'O TroMeocTasa. [IpHoOpectH HAaBBIKH IIPHIOTOBIEHHS,
pacueTa H onpejelneHHsI 3HaueHN I pH 1 Oy epHOH eMKOCTH Oy(EepHBIX PaCTBOPOB.

KonkperHbIe 327211

Hassanue Oo0yuaronmiicsa Oo0yuaronuiics Oo0y4aroniuiics
KOMIIET eHI[HH JI0JI2KeH 3HATb JOJIKeH YMeTh JI0JI2KEH BJIAJIETH
YK-1(YVK-1.1)YK-6 MEXAaHH3M JIEeHCTBHS | - BBEOIOIHSATH PAacUeTH | -

(VK-6.3) Oy(pEepHBIX CHCTEM pH

OIIK-1(OIIK-1.2) OCHOBHBEIE  (DH3HKO- | HCITOJIb30BAThH -

[TK-9 (TIK-9.1) XHMHYECKHE, OCHOBHBIE  (PHBHKO-

MATEMATHYCCEKIIC H | XIMITHCCKIIC,
HAYYHDBIC ITOHATHA, | MaTCMATHYC CEKIC H

TE PMHHEI HAay4YHbIE  ITOHSTHS,
IPOTOIHTHYECKOH TEPMHHEI IIPH
TE OpHH pereHnH
CHT YaI[HOHHBIX H
PO eCCHOHAIbHBIX
3aja4

BHeayIuTOpHAas cCaMOCT 0AATEILHAS PadoTa 00y4arommxcsi:

Jagavuan:
1. Pacmpenennre repeyrciIieHHbIE CHCTEMEBI II0 COOTBETCTBYIOIIHM CTOJIOIAM TaOJTHIIEI.
a) CeHsCOOH + CeHsCOOK;
0) HCI + NaCl,

B)HCOOH + HCOONa;
r)HNO;3; +KNO3; I)HNO:> + KNO..
O0mnamaet 63@@:&51&1 JIeHCTBHEM He oOmnamaer 63@@}[5]]& JIeHCTBHEM

JlariTe MOTHBHPOBAHHBIH OTBET.
2. C TIOMOINBIK CTPEIOK OO0OO03HAUYbTE COOTBETCTBHE MeXAY CcTonOHKaMH. Jlomuamure

COKPAIICHHBIC HOHHBIC YPABHCHH A, OO BSCHSIOIIHE MEXAHH3M 6}"(1)EPHGI‘D IIEHCTBHS CHCTEM.

Ty OydepHoi CocTaB
CHCTEMEI BydepHas Oy epHOH MexaHn3M Oy epHOro JeHCTBHI
CHCTeMa CHCTEMBI




NaHCO; HCO3; + H"— HCOs
benkoras PtCOOH PtCOOH + OH —
KucioTHaga PtCOONa PtCOO" +H™ —
buxapbonatHas | NH4OH NH,OH + H" —
NH4Cl NH;s+OH —
OCHOBHAaA AMMHaUHAS NaH>PO4 H-PO, + OH —
Na>HPO, HPO4 + H' —
DocpaTHas HCOOH HCOOH+ OH —
HCOOK HCOO+H"—
AmdoTtepHas DopMHaTHAS

AlleTaTHasd H->CO; H-CO3;+ OH — HCO3 + H20

CH3;COOH CH:COOH+ OH™ —
CH3;COONa | CH:;COO + H"—

10.

11

12.

. OHPE,I[EJ]IITE KOHIICHTPAIIHIO IIPOTOHOB BE PACTBOPE, ITOINYYCHHOM IIPH CMCIIHBAHHH 30 1

pactBopa CH3COOH c¢ momsgpHOH KOHIIeHTpalel skBHBaleHTa 0,1 moms/m m 50 M
pactBopa CH3COONa ¢ MOIIpHOH KOHIIEHTpaIfHeill »KBHBaleHTa 0,3 MOIB/II, eClH
pK(CH3COOH) = 4,75.

Paccunranre pH pacrBopa, momydyeHHOro mnpu cmemnuBaHuu 20 sor pactBopa HCI c
MOJISIPHOH KOHIleHTpalen skBHBaneHTa 0,05 momnws/m m 20 mmm pactBopa NaHCO;3 ¢
MOJIIPHOH KOHIIeHTpariHeH skBHBaneHTa 0,1 mons/n, ecmn pK(H2CO3) = 6,35.

. Beruncnure pH pacteopa, IOMYYEHHOrO ITYTEM CMEIMBaHHA 20 MJI pacTBOpa a30THCTOH
KHCJIOTBI ¢ MOJISIPHOH KOHIIeHTpaIHei 3xkBHBajieHTa 0,05 Monb/1 1 30 MII pacTBOpa HHTPHTa
KaJIH I MOJIIPHOH KOHIIEHTpallHeH SKBHBarIeHTa 1,5 Mo/, ecmn pKa = 3,29.

Breruncmmrte pH pactBopa, cogepxariero mo 0,5 MOJIIb SKBHBAJIEHTA THAPOKCHIA aMMOHHS H

xnopruga aMMoHHS, pK (NH4OH) = 4,75. Kak m3menurca pH mpu go0aBIeHHH K OZHOMY
JITPY 3TOr0 pacTBOpa

° 0,1 momp sxBHBanIeHTa KOH;
o 0,1 Mo sxkBuBaneHTa HCI;
° ITpH pa3daBiIeHHH BOAOH B 10 pas?

KaKOBO COOTHOIIEHHEe KOIHYECTBA BEIECTBA VKCYCHOIl KHCIIOTHI M alleTara Kalid B
OoygpepHoM pactBope ¢ pH = 4,75, ecrmt pK(CH3COOH) = 4,75.

Ckonpko MIUIIJIMTPOB pactBopa NH4Cl ¢ MOISpHOH KOHIIeHTpallHen skBHBajeHTa 0.5
MOJIB/TT cnexyeT npHOaBuTh K 100 mmm pactBopa NH4OH ¢ MonspHOH KOHIIEHTpallHeH
skBHBalIeHTa 0,2 MOIB/I, YyTOOBRI ITONYYHTE OydepHyIO cHcTeMy ¢ pH= 9,25, ecnmn pK
(NH4OH) =4.,75.

Paccumraiite pH OydepHoro pacrtBopa, comep:amero 3,6 mm 0,2H pacTBOpa XJIOpHJa
aMMOHHA H 2.3 v O0,1H pacTBOpa rHAPOKCHAA aMMOHHA. KoHcTtanta HoHm3anun NH4OH
papHa 1, 8:107.

K 100 sy xkpoeu w1 usmMeHeHNHs pH or 7,36 mo 7,00 Hago modasurs 30 mu1 0,05H pacTBOpa
HCI. PaccunraTh Oy(epHYO eMKOCTH KPOBH IT0O KHCIIOTE.

Beruncrmtes pH pacrteBopa, IOMYYEHHOrO ITPH PACTBOPEHHH TaOIeTKH acKOpPOHHOBOMH
KHCIIOTEI MacCcoH 0,5 I' B TaKOM KOJIHYECTBE BOJIBI, YTOOBI 00BeM pacTtBopa gocturai 0,4 1.
(K2 ackopOHHOBaI KHCIOTHL paBHa 8,0:107).

Paccumraiite OyQepHYI0 eMKOCTh CBIBOPOTKH KPOBH ITO KHCIIOTE, €CITH IPH J0O0aBIEHHH K

50 MII CBIBOPOTKH 2 MJI COIISTHOH KHCIOTHI ¢ KOHIleHTpalneh 0.8 Momb/n pH H3MeHHIICS OT
7.3 10 7.0.

TecThI:



1. B cocraB docdarHoro 6ydepHOro pacTBopa BXOIAT COETHHEHHS:
1) Na3zPOq4
2) NHEHPOiL
3) NaH2PO4
4) Na3zPOq4
5) Ca3(POa)2
2. B cocraB aMmmayHOro Oy(pepHOro pacTBOpa BXOAST COeIHHEHHS:
1) NH4NO3
2) (NH4)>CO;3
3) NH4Cl
4) (NH4)2SO3
5) NH4+OH
Bonpocer:
e UYro HazpIBaeTCI OY(PEepHOH CHCTEMOI?

e JlaiiTe oIpeJelleHHSI KHCIOTHOH H OCHOBHOH Oy(epHOH CHCTEMBI, IPHBEIHTE IIPHMED,
yKaxxkHTe cocTaB. PacueT pH OydepHpIX pacTBopoB (ypaBHeHHe ['eHaepcoHa-I"accenp0axa).
e (OOBICHHTE MeXaHH3M Oy(epHOro AeHCTBHI Ha IIPHMEpe aIleTaTHOrO H aMMHAYHOIO
Oy(epHBIX PaCTBOPOB.
e Jlepeuncnure OydepHble CHCTEMBI KpOBH. KakoBo HX 3HadyeHHEe JJIS OpraHH3Ma?
[IpuBeHTE CpaBHHTEIBHYIO XapaKTePHCTHKY MOIITHOCTH Oy(PepHBIX CHCTEM KPOBH.
e Pas3bepure MeXaHH3M JIeHCTBHS THIAPOKAPOOHATHOH, TIeMOITIOOMHOBOH, O€IKOBOH H
docarHonl OydepHBIX cHcTeM. KakoBa HX OHOIOrH4Yeckass ponb B 0O0ecCIleYeHHH
HOPMAIIbHOH KH3HEAEITEILHOCTH OpraHmn3ma?
e UYro Takoe anumo3? KakHe IIPHYMHBEI BBI3BIBAIOT MeTaOOIMYECKHH M PeclpaTOpHBIH
arp 1037
e CdopMyIHpPYHTE ITOHATHE allKajIo3a. YTO SBJISETCS IMPHYHHOH BO3HHKHOBEHHS aJIKaj03a?
e [IpemmoxnTe BelllecTBa, PACTBOPHI KOTOPBIX CIIEAVET HMCIIOJIB30BATh I BHYTPHBEHHBIX
BIIMBAHHI C IL[ENBIO YCTPaHEHH S alli103a (aIkanos3a)?
e Kakme wmerabonmmMyecKHe II0KA3aTelM HCIIONB3VIOT B MEAHMIIMHE JUIS XapaKTePHCTHKH
KICIIOTHO-OCHOBHOI'O COCTOSHISI KPOBH?
IIpeacraBiieHne cogep:KaHuA Y1eO0HOI0 MaTepHaJIa

bydepHbie pacTtBopbl — 53TO CHCTEMBI, pH KOTOPBIX IPaKTHYECKH HE MEHSETCS IIPH
H00aBIIEHHH K HIM HeOOIBINHX KOJIMYECTB KHCIIOT HIIH IIEI0YeH, HIIH IIPH Pa3BEICHHH.

By(epHble CHCTEMBI ITOZBONISIOT KHBOMY OPraHH3MY IIPOTHBOJAEHCTBOBATh BIIHSHHIO
BHEIIHHX (DaKTOPOB, HAIIpaBJIEHHBIX KaK Ha CHHJKeHIe, TaK 1 Ha YBelIHueHHe pH ero xKHIKHX Cpe,
COXPaHSITh TOMEOCTAas3.

Kiaaccngukanusa 0y(pepHBIX CHCTeM

1. Kucnoruele — Oy(depHBIe CHCTEMBI, COAcprKamlHe CclIa0yro KHCIOTY H €€ COIIb
(areTaTHas, OnkapOoHaTHas, (pocdaTHad, OemKoBasI, FeMOITTOOHHOBA).

2. OcHOBHBIe — Oy(epHble CHCTEMBI, cOjJiepKame ciaadoe OCHOBAHHE H €ro COJMb
(aMMHaYHasg).

3. BydepHble cHCTEMBI, IpeACcTaBISIOIIHE COOOH HOHBI H MOJIEKYIBI aMQOIHTOB
(OenkoBas).

Mexanu3Mm OydepHoro geHcTBHA
(Ha rippuMepe OHKapOOHAaTHOH Oy(PepHOH CHCTEMEI).

IIpn qoGaBiIeHHH CHIILHOH KHCIIOTHI:
NaHCO; + HCI — NaCl +H>COxs



Na® + HCO3 +H" + CI'—= Na" + ClI' + H>COs

HCO3 + H"— H2COs

[Ipn qo6aBiIeHHH CHIILHOTO OCHOBAHH .

H>CO3+ NaOH — NaHCOs3 + H20

H.COs;+ Na”™ + OH — Na® + HCO3; + H.0

H3C03 + OH — HC03' + Hgo

Taxm oOpazom, OydepHOoe JIeHCTBHe pacTBOpa OOYCIOBIEHO CMeIleHHeM KHCIOTHO-
OCHOBHOI'O PaBHOBECHS 3a CYET CBSI3BIBaHHSA J00aBIsgeMbIX B pacTBop HOoHOB H™ m OH. B
pesyibTaTe peakiimii HOHOB H™ m OH™ B KOMIIOHEHTOB Oy(EpHOH CHCTEMBI O0pa3yIOTCS

CITa0 O T CCOITHHPYIOIHE TPOTYKTHL.

YpaBnenue I'enaepcona-I'acceandaxa nos pacuera pH 0ydepHbIX cHcTEM.
Jist Oy(hepHBIX CHCTEM KHCJIOTHOTO THIIA:

C, -V,
H=pK, —lg—/——
P Py lgCi.-VL.

J1st 6y(hepHBIX CHCTEM OCHOBHOTO THIIA:

pH=14—pK +1g ¢V,
C.-V
bydepnas €MKOCTb XapaKTe pH3YET CITOCOOHOCTB Oy epHOoro pacTBOpa
ITPOTHBOJIEHCTBOBATh CMEIIEHHIO PeaKI[MH CPeAbl IIPpH Ao0aBIeHNH KHCIOT H Inelodeil. bydepHas
€MKOCTh OITPEJIEISIETCS KOIIHYECTBOM CHIIbHOH KHCJIOTHI HJIH CHIIBHOTO OCHOBAHHS (B MOJIb HIIH B
MOJIb SKBHBAJIEHTAa), ITPH J00aBIEHHH KOTOPOro K OZHOMY IHTPY Oy(epHOr0 pacTBOpa 3HAUECHHE
PH MeHSeTCs Ha eIHHHILY.

C, -V, Cw ' V;H

b=y A By =y A
L Ap . Ap

b.p. P.
OoOyuaromue 331241 H 3TAJIOH HX pellleHHAA
3aoaua Ne 1. Onpenenurs pH areraTtHOI OydpepHOI CHCTEMBI, cocTosIIei i3 0,1 MOIb/T YKCYCHOI
KHcIoTEL M 0,1 MOMIB/II aljeTaTa HaTPHS IIPH OJHHAKOBBIX COOTHOINEHHSX KOMITOHEHTOB.

JAHO:

c(CH3;:COOH) = 0,1 monv/n

c¢(CH3COONa) =0,1 monv/n

K cuzcoon =1,8 - 10”

pH=7?

Smanow peutenus.

I1o ypaBHeHHIO [ 'eHiepcoHa-1 accenpbaxa.

pH — pf{x—mbz — fg C?f—mbd/ Ceonu

pK=-1g18 10°=5—1g 18 =475

pH =475-120,1/0,1=4,75

Omeem:

pH =475

3adaua Ne 2. Onpegemmth pH areTaTHOH Oy epHOH CHCTeMBI ¢ KOHIIEHTpaIieH KOMITOHEHTOB 0,1
MOTIb/1 mocie gobapnenna 0,01 mons/11 pactBopoB HCl 1 NaOH.

JAHO:

c(CH3;:COOH) = 0,1 monv/n

c(CH3COONa) = 0,1 monv/n

c(HCI) = 0,01 monv/n

c¢(NaOH) = 0,01 monv/n

pH =7

SOmanow peuterus:




[Tocne mpubasnennsa HCl kxoHIleHTpainsg KHCIOTHI cTaHeT paBHOH 0,11 momp/m, a comu — 0,09
MOJIB/JI

pH=476-1g011/0,09 =4,66; ApH =475—4,67 =0,09

[Tocne moGaBnenmsa NaOH, xoHileHTpalps KHCIOTEI cTaHeT paBHOH 0,09 momw/m, a com — 0,11
MOJIB/JI

pH=475-1g009/0,11 =488 ApH=475—4,84 =-0,13

OtBeT: Ilocne goGaBneHns kucnoTsl pH OydepHoii cucTemMbl yMeHbIIHMTCS Ha 0,09 equHHIL, a Imocie
nodaBiieHH menou pH yBenmunrcs Ha 0,13 eHHII.

3aoaua Ne 3. Onipenemits pH avMvmayHoi Oy(pepHOH CHCTEMSBI ¢ KOHI[EHTpaIHeH KOMITOHEHTOB 0,5
MOJIb /1 TIOCTE pa3BeleHHs Bojoi B1 00 pas.

JIAHO:

c(NH/OH) = 0,5 monv/n

c(NH4CI) = 0,5 monw/n

VIH:20) = 100mn

pH =7

DOmanou peutenia:

ITocne pa3BeeHHS BOJOH KOHIIEHTPAIHI KOMIIOHEHTOB cTaHeT paBHOH 0,005 mMoms/1.

pH =14—pOH = 14—4,75 + [2 0,005/0,005 = 9,25

OtBeT: pH = 9,25 Ilocne pa3BeaeHsd Bogol B 100 pa3 pH OydepHoH cHcTeMbl He MeHIeTCS, T.K.
KOHIIEHTPaL[H KOMIIOHEHTOB YMEHBINIAETCSI B OJHHAKOBOE YHCIIO pas.

Jlureparypa
OOmrasa xuMua [ OnekTpoHHBI pecype|: yueOHuK / ITomkoB B.A., Ily3akoB C.A. - M. : 'DOTAP-
Menua, 2010. — Pexum goctyma : http://www.rosmedlib.ru/book/ISBN9785970415702.html
Du3Hyeckas XHMHS [ OneKTpoHHEBIT pecypc|: yueOHHK / XapuTtoHoB 0. 4. - M.: I'D0OT AP-Menna,
2013. — PexxuM qmoctyra : http://www.rosmedlib.ru/book/ISBN9785970423905 .html




Tema sansarusa Ne 7,8 OKHCIIMTEIBRHO-BOCCTAHOBHTEILHEIE PeaKIMH. CTaHIaPTHBIN 3JIEKTPOTHBIH
roreHian, 3/]C, HallpaBIeHHEe OKHCIIMTEIFHO-BOCCTAHOBHTEIIPHOH PEAKIIIH.

IIpoa0 KT €JIBHOCTD H3YUEHHS TeMbI (3aHATHSA) — 44.

AKTYAJIbHOCTbh TeMbI: JJaHHas TeMa BHOCHT BKJIaJ B ()OPMHPOBAHHE CIEAVIOIIHX KOMIIETEHITHH:
YK-1(VK-1.1) YK-6 (YK-6.3), OIIK-1(OIIK-1.2) TIK-9 (IIK-9.1)
Ilesmm 3anaAT A (YueOHas, pa3BHBAIOIIAS, BOCIIHTATelIbHAT). Y4ueOHasa H pa3BHBAIOMIA.

HOJI}”HITL IPEACTABIICHI A 00 IJIEKTPOXIIMHYCCKIIX ABJIICHHAX H

OHOCHCTeMAX.

KonkperHbIe 327211

HX 3SHAYCHHH B

Hassanue Oo0yuaronmiics Oo0yuyaronmiica Ooy4yarommiicsa
KOMIIET eHI[HH JI0JIZKEH 3HATh JI0JIZKEH YMETb JI0JIZKEH BJIAIETh
YK-1(VK-1.1)YK-6 (OCHOBEI - BBITOJIHSATE PacyeThl -
(VK-6.3) OKHCJIHTEIILHO- 3IIEKTPOIHBIX
BOCCTAHOBHTEIBHBIX | ITOTEHI[HANIOB
ITPOIIECCOB
OIIK-1(OIIK-1.2) OCHOBHBIE  (PH3HKO- | HCITOJIb30BAThH -
[T1K-9 (TIK-9.1) XHMHYECKHE, OCHOBHBIE (PH3HKO-
MaTeMaTHYeCKHE  H | XHMHYECKHE,
HAay4yHBIE  ITOHSATHS, | MaTeMAaTHYECKHIE 1
TE PMHHEI HayYHBIE TTOHSTHSL
EKTPOXHMHYECKHX | TEPMHHEBI ITPH
ITPOILIECCOB peIeHHH
CHTYaI[HOHHBIX H
Tpod eCCHOHATbHBIX
3aj1a4

BHeay T OpHAA CAMOCTOSATeJIbHAA Pa00Ta 00yIAOIIHXCH

TecThI:

1. MeTtanmyeckast INIACTHHA, IIOI'PYAKEHHAA B PpaCTBOP COIIH 3TOI'O

coOO0H

| ) crarmapTHEII BOZOPOMHBIH SIEKTPOL

2 ) ranbBaHHYECKHI STIEMEHT
3) KOHI[EHTPAIMOHHBIT S1IEMEeHT
4) smeKTpo NEPBOTO pPoaa

5) snexrpon BTOporo poaa
2. CkavyoK ITOTEHIIHaIa, BOSHHKAIOIMI Ha I'paHHIle pa3fena (a3 MeTalll - PacTBOpP ero COJM,

IIPeACTaBIIsIET COOOH

1) moTeHIMAan cTaHIapTHOrO BOJOPOLHOIO SIIEKTPOA
2 ) MeMOpaHHBIH ITOTEHIHA
3) SIeKTPOIHBII ITOTEHITHAT
4) nuddy3HOHHBIIT TOTEHIHAT

5) sNeKTPOABHKYILYIO CHITY
3. Ckayok IIOTEHI[HATa, BO3HHKAIONI[MII Ha TpaHHIlE pa3jdena (a3 pacTBOP - PacTBOP,

IIPEACTaBIIET cOO0OH

1) moTeHIMAn cTaHAaPTHOIO BOJOPOLHOIO SIIEKTPOa
2 ) MeMOpaHHBI ITOTEHIHA
3) SIMeKTPOAHBIIT ITOTEHI[HAIT
4) nuddy3HOHHBII TOTEHIHAT

AC MCETAllld, ITPEACTABIIACT



5) SMeKTPOABHKYILYIO CIHITY
4. Cka4yoK ITOTeHI[Halla, BOHHKAIOIIHI Ha I'paHHIle pa3jena (a3 MemMOpaHa - pacTBOP BCIEACTBHE

H30HpaTeIbHOH IMTPOHHIIaeMOCTH MeEMOPAHEI, IPEACTABISET COOOM
] ) moreHIMAan cTaH apPTHOI'O BOLOPOIHOIO 3IEKTPOA
2 ) MeMOpPaHHBII ITOTEHIH A
3) 5HeKTPOIHBII ITOTEHITHA
4) nuddy3HOHHBII TOTEHIHAT

5) oMeKTPOABHKYILYIO CIHITY
5. BriOepHTe YIBEPKASHN S, XapaKTePH3VIOINE CTaHAAPTHEIN BOJIOPOIHBIH NEKTPO:

1 ) maBenue razoo6pasHoro Bogopona pasHo 1 kIla

2 ) DaBIeHHE ra3000pasHOro Bogopoaa pasHo 101 xITa
3) aKTHBHOCTH HOHOB BOZOPOZA paBHA 1 MOMIB/T

4) aKTHBHOCTb HOHOB BOLOpoAa paeHa 0,1 MOIB/T

5) 1moreHIHaI MEKTPOAA IIPHHAT PABHBIM HYTIIO
6. DIeKTPOABHIKYINAS CHIIA TaJIbBaHHYECKOI O 3JIeMeHTa MPEACTABIAET cOO0H

l) OTHOHICHIIC ITOTCHITHAIOB 3JICKTPOJOB, COCTABIIATOIIIIX rajlbBaHHYECKHH AIIEMEHT
2) ITPOH3BCACHIIC ITOTCHITHAJIOB 3JIICKTPOA0B, COCTaBIIAIOIIIX rallbBaHHYECKII SIIeMEHT

3) ITOTCHITHAIIL ITOIIOKHTCEIIbHO 3dPSKCHHOI'O 3JIICKTPOda
4) CYMMY ITOTCHITHAJIOB JJICKTPOJ0B, COCTAaBIIAIOIIIX rajlbBaHHYECKHI SIIeMEHT

5) pasHOCTB ITOTEHIHAIIOB SIIEKTPOJOB, COCTABILIIOIINX allbBAHHYECKHIT SIIEMEHT
7. DIeKTPOABHIKYINYIO CHITY TaJIbBaHHYECKOI O AIIeMEHTa MOKHO PacCYHTaTh IT0 (hOPMYIIE:

I)E:(pl—F(pa
2)E=0¢1—02
3I)E=0¢1-¢2
HE=0¢1/ 02
S)E=02/ 01

8. Crcrema (+)Ag|AgNO3(0,1H)[|AgNO3(0,01H) | Ag(-) mpenctasiseT coboit

1) snexTpox ompeneneHHs
2 ) 5IeKTPOJ CpaBHEHHSA
3) sIIEeKTpoJ BTOPOTO pPoja
4) KOHIIEHTPALMOHHELT SIIEMEHT
5) MeMGpPaHHBIH ITOTEHIHA

9. Cuctema (Ag, AgCl | KCI(0,1H)) mpeacraBiaseT coOoM
1) smexTpox nepBoro poxa
2 ) 5IeKTPOJ BTOPOro poaa
3) sIeKTpoJ cpaBHEHHS ITPH orpefencHIH Co+
4) snekTpon onpeneneHus IIpH orpexerneHun Cu+

5) rampBaHHYECKIIT STIEMEHT
10. BEIYHCITHTE 3IeKTPOIHBIN MOTeHIHAI ITHHKA B pacTBope ZnClz, B KOTOPOM azn2+ = 0,01 Moms/I;

’ = —0,768B.

Ptz
1)+0,79 B
2)-0.79 B
3)-0,73 B
4)-0,76 B
5)-082 B
11. BeIYMCIHMTE 3JIEKTPOAHBIN ITIOTEHI[HAN Kejle3a B pacTBope FeSO4, B KOoTOpOoM are+ = (0,001

MOIs/TT, @ ., = —0,44B.

Fe™ " | Fe

1) -0,499 B



2) -0,381 B
3) +0,449 B
4) +0,499 B
5) -0,469 B

12. BBEIYHCIIMTE 3IEKTPOAHBIN TTOTEHIMHA CBHHI[A B pacTBOpe Pb(NO2)2, B KoTOpOM apnz+= 0,001
MOIIB/TL, " = —0.1268.

PHT | Ph

1) -,0031 B
2) -0,185B
3) -0,215B
4) +0,185B
5) +0,215B

13. BBIYHCIHTL 3NEKTPOAHBII IoTeHIMan cepebpa B pactBope AgNOs, B KOTOPOM aag:= 107

MOTE/TL;, @

= +0,80B .

gt/ Ag
1) -0.68B
2) +0.68 B
3) +0,859B
4) -0,859B
5) +0,83 B

14. BBEIYMHCIIMTE 3IEKTPOAHBIN ITOTeHIHAI XpoMa B pacTBOpe Cra(S0O4)3, B KOTOPOM acr+ = 0,001
MOTB/T;, ¢! .. . =—0,74B.

*icr
1) -0,74 B
2) +0,799 B
3) -0,799 B
4) +0.681 B
5) -0,681 B

15.1Ipn moTeHIHOMETPHYECKOM OIpeieliIeHHH pH KellyZouHOro COKa HCIIONB3VIOT CIETYIOIYEO

Imapy MeKTPOJIOB:
1) CTEKISHHBIH-BOLOPOIHBIHN

2) KalOMEbHBIH-XJIOpCEPEOPSIHEBIH
3) MEIHBIH-BOJIOPOIHBIN

4) IMMHKOBO-MEJIHBIH

5) XmopcepeOpsSHBIN-CTEKIIHHBIH

Bompocor:

1. Yrto Takoe snekrpon?

2. OOBICHHTe MeXaHH3M BOHHKHOBEHHS ITOTeHI[Hala Ha TpaHHIle pa3zena (a3 MeTallll - pacTBOP
ero comu. JlaHTe oOIpeleleHHe 3IeKTPOJHOIO IOTeHI[Halda, IPHBeJHTe (POPMYIY IS €ero
pacuyera.

3. Kakomn aj1eKTpo/ Ha3eIBaeT CTaHAapPTHEIM pacTBOpoM? YeMy paBeH ero IOTeHI[HAI?

4. Yr0 TakKoe CTaHAAPTHBIN 3IEKTPOIHBIN ITOTEHIHAIE H KaK €0 OIpeaeIsieT?

5. Kak xmaccudmupyeT 31eKTpoasl? J[aiiTe olmpejielieHHe H IIPHBEIHTE IMIPHMEPEI 3JIEKTPOIOB:

e | ponma;
e Il poxa;
® CpaBHEHH,
® OIIPeJCIICHHSL.
6. OOBSICHHTE YCTPOHCTBO, HAIHIIHNTE ITPOTEKAOIIHE IPOLIECCH H IPHBEAHTE (POPMYIIY pacdeTa

MOTEHITHANa JJI SIeKTPOA:
e XJI0pcepeOpsSHOro;

® KaJIOMEJILHOIO;

® BOJAOPOIHOr O,

® CTEKIISIHHOTO.



7. JlaitTe ompejencHHe MOHATHSAM IH(PPY3HOHHOTO M MeMOpPaHHOIO ITOTeHIManoB. OOBSICHHTE
MeEXaHH3M HX BOSHHKHOBEHHS, OHOIIOTHYECKOE 3HAUEHHE.
8. Ha nipuMepe snemeHTa AK0OH- JlaHHETIS TTIOKAKHTE:

® JIPHHIIHII IeHCTBHS raJlbBaHHYECKHIX SIIEMEHTOB,

e pacueT ux D/[C.
9. Kaxkue s1eKTpoXHMHYECKHE 3JIEMEHTHI HAa3BIBAKOT KOHIEHTPAI[HOHHBIMH? Kak pacCUHTHIBAIOT
nux 2J1C?
10. JlariTe orpemerneHie MMOHSTISIM.
® PEeIOKC — BIIEKT PO,
® CTAHJAPTHBIH PeJOKC — AEKTPOI;
® PeJOKC — ITOTeHI[HAI;
® PeJOKC — CHCTEMA.
11. IIpuBeaure ypaBHeHHe HepHcera - IleTepca i1 pacueTa peoKC-IIOTEHIIHAIOB.,
12. Kak 1o BelMYHMHe CTaHOAPTHBIX PEeIOKC - IIOTEHIHAIOB OIPEJeHThL HallpaBIIeHHE
OKHCIIHTEJILHO-BOCCTAHOBHTEJILHOI'O ITpolfecca?
13. Kakoe OGHomornyeckoe 3HaUeHHe HMEIOT OKHCIIHTEIIbHO — BOCCTAHOBHTEIBHBIE ITPOIIECCH?

IIpeacraBiieHne cojep KaHNA YI€0HOI0 MATepHAJIA
BoITpOoCEH K 3aHATHIO:
1. OCHOBHBIE ITIOHATHS. THIIBI peakIHH OKHCIIEHHSI-BOCCTAaHOBIIEHHS.
2. HampapneHne OKHCIHTEILHO-BOCCTAHOBHTEIBLHBIX peaki[ii. KOHCTAaHTBEI pPaBHOBECHS
OKHCIIMTEIIbHO-BOCCTAHOBHT EIIbHBIX PEAKIHIL.
3. ONeKTPOIHBIN IMOTeHIHAI. | albBaHHYECKIE SIIEMEHTHI.
4. PacueTHl IO YpaBHEHHSIM OKHCIIHTEIILHO-BOCCTAHOBHTEIILHBIX PEaKIHI.
5. DIEeKTpoIms.
6. Kopposus.
TeopeTHYECKHIT MaTepHAII K 3aHSTHIO
XUMHNUYECKUE UCTOUHUKH DIIEKTPUUECKOU PHEPTUU
YCTpOHCTBA, KOTOPBIE IIPHMEHSIOT [JI HEIOCPEACTBEHHOIO IIpeoOpa3oBaHHS SHepPrHH
XHMHYECKHX PEAKII B 3JIEKTPHYECKYIO SHEPITHIO, HA3bIBAIOT TaJIbBAHHYECKHMH 3JIeMEHTAMH HIIH
XUMHYECKHMH HCTOYHHKAMH SIIeKTPHYECKOH HSHepruM. J[efdcTBHE JHOOOr0 TralbBaHHYECKOIO
3JIEMEHTA OCHOBAHO Ha ITPOTEKAHHH B HEM OKHCIIHTEIIEHO — BOCCTAHOBUTEIILHON PEAKIH.

OJIEKTPO/JHBIE ITOTEHIIHMAJIBI
QHEI{TPGIEBH}I{}"H_[HH CHIIa TallbBAaHHYCCKOI'O 3JICMCHTA pPaBHa ﬂﬂTEﬁpﬂH‘IEGI{Gﬁ CYMME
SIEKTPOAHBIX ITOTCHI[HAIIOB BIJIEKTPOIOB.
E=¢., - ¢,,
CKa4yoK ITOTEHI[H alIa, BO3HHKAIOIIHII Ha I'paHHIIE pa3acila METAIII — PaCTBOP €10 COIIHM, Ha3bIBACTCA

AJIEKTPOIHBIM HJIH OKHCIIHTCIIBHO — BOCCTAHOBHTCIIBHBIM ITOTCHITHAJIOM ( ;/) )
3aBHCHMOCTbD JJNICKTPOJHOI'O ITOTCHINIAIIa OT ITPHPOABI METAIlJIda, KOHIICHTPAI[II1 €I'0 HOHOB B

pacTBOpE H TeMIIEPaTyphl KOJIMYECTBEHHO BhIpakaeTcs ypaBHeHHeM B. HepHcra.

zF " e F - wicno Mapajes
paBHO 96500K/Monb, z — 3apax HoHa, R — raszoBasg nmoctosguHasg 8,31 /[x/mons-K, T temmeparypa

0
11O KEHBEIH—I}@ . CTAHAAPTHBIH 3IICKTPOAHBIH IIOTCHITHAII MCTAJLIIA. IloxmcraBisasa B (prIVI}"H}"

yricrio @apaged, TemiepaTypy 298K, ra3oByro ITOCTOSHHYIO H ASCITHYHBIH JTOTapH(pM, ITOTyYaeM:
0,059
— 40
¢ =¢ +——I1gC ..
z
(0]
CTaHAAPTHRIM 53IeKTPOIHEIM ITOTEHIIMATIOM MeTaia ¥ HasBIBaeTCS CKAyOK IIOTEHIfMANa Ha

IPaHHIIE pa3jiella MeTalll - PaCTBOP €r0 COIH ¢ KOHIIeHTpaLHel 1 MoJIb/II.



I M3MepeHNd 3IeKTPOAHBIX ITOTEHIHAIOB COOHPArOT TalbBAaHHMUYECKYIO I[EITh, COCTOSIIYIO H3
HCCIEAYEMOrO SMIEKTpojla M CTAaHAAPTHOI'O BOJOPOJHOIO A3IEKTpoxa. BOmOpPOJHEBIN 3IIEKTPO
IPENICTARIISIET COOOH INTaTHHOBYIO IUIACTHHKY, HACBIIIEHHYIO I'a3000pasHEIM BOJOPOJOM, KOTOpas
OIIYII[EHA B BOJIHBIN PacTBOP KHCIOTHL. [loTeHIMan cTaH1apTHOrO BOAOPOAHOIO 3JIEKTPOAA ITPHH ST
PaBHEIM HYIIFO. Harprmep, IS IHHKOBOIO 3JIEKTPOA.

ZI]|ZIISO4|| H-SO4 |H3,Pt

[loreHIMan IHHKOBOro »neKTpoga OyaeT paBeH OJ[C Takoro rajapbBaHHYECKOIO 3JIEMEHTA C
OOpaTHEIM 3HAKOM, eCIM OepeTcs MeIHBIH 3JIEKTPOJ, TO ero IoTeHiman Oyaer paBeH 3/]C
raJIbBAHIYECKOT'O SIIEMEHTA.

[TocnemoBaTembHOCTh METAIUIOB, PACIIONOKEHHBIX B ITOPSAKE YOBIBAaHHS (BO3pacTaHHAT)
3HAYEHHH HX 3JIEKTPOIHBIX ITOTEHIMHAIOB, HA3BIBAETCS PSAIOM HAITPSIKEHH S HIIH PSIJIOM aKTHBHOCTH
MeTa/UIOB. B rampBaHHYECKHX 53lIeMeHTaX Oolee aKTHBHBII MeTall SBISETCS aHoAoM (OH
pacTBOpsSIETCS ITPpH paboTe ralbBaHHYECKOIO 3JIeMeHTa) , a MEHee aKTHBHBIN KaToJoM. J[11g pacyeTra
OJIC rampBaHHYECKOrO B3JIEMEHTA M3 IIOTEHI[HMala MEHEEe AaKTHBHOIO MeETalllla OTHHMACTCS
roTeHIMan Oolee akKTHBHOIO MeTaria. Hampumep,: cTaHZapTHRIN TIOTEHIMAI IHKOBOI'O
snekTpojia paBeH -0,76 B, megroro 0,35B. 31C=0,35—(-0,76)=1,11B.
3ama4a Nel. HamicaTts ypaBHeHHS 3nekTponm3a pacTBopa Cu(NO3)2¢c HHEPTHBIM aHOJIOM.
PereHue:

Karog (—) Cu*+ 2e = Cu’ Anox (+) 2H,0 — 4e=0,T + 4H*
CyMmMapHOe HOHHOe ypaBHeHHe: 2Cu* + 2H,O =2Cu’+ O, T + 4H*

CyMmMapHOe MolekyirIpHoe ypaBHeHHe: 2 Cu(NO3)2 + 2H, 0 =2Cu’ + O, T + 4HNOs
2. DJIC rampBaHHYECKOIO 3IIEMEHTA, COCTOAINEr0 M3 MEIHOIO H I[MHKOBOIO SIIEKTPOIOB,
norpykeHHbIX B 0,01 M pacTBOPBI HX CYIIb(paTOB
(E’Cu?*/Cu=0,34B, E"Zn**/Zn=-0,76B) paBHa  B.
I. 1,10

2. 0,70
3. 0.28
4. 0,43

3) Ecim 1mpH 5JIEeKTPOIH3e BOJHOIO pacTBOpa COMH 3HadeHHe pH B KaTOZHOM IIPOCTPAHCTBE
BO3POCIIO, TO 3JIEKTPOIIH3Y IIOJABEPraJICs PacTBOP. ..

1. Cu(NO3)

2. KCl

3. CuCl

4. ZnCl»

E°(Ni®* /Ni®)=-0,25B
4) B rampaHmuecKoM JJICMCEHTE, COCTOMICM H3 HHEKCICBOI'O / H
E’(Fe’" /Fe )=-0.44B ]

ACIIC3HOT O ! JNEKTPOOOB, ITIOI'PYACHHBIX B 1 M PACTEODPEI HX COJICH, Ha

aHOJIe ITPOTeKaeT IPoIlece ...
. 1 - :
1) Ni-" + 2e :N1D

2y Ni’ —2e” =Ni*’
3) Fe' - 2e” =Fe**

4) Fel' +2¢ = Fe!

5) Cymma K03(p(PUIMEHTOB B CYMMapHOM YPaBHEHHH ITpoliecca 3MeKTPOIH3a BOAHOTO PacTBOpa
AgNQO3 paBHa. ..

1. 11

2. 15

3. 3

4. 7



6) Ilpu snexTpomise pacTRopa xnopHaa Meau (I1) Ha xatoje Beigenuinocs 2,7 r Meau. O6beM rasa

(H.y.), BEJISTHBILIETOCS HA aHO/E PaBeH II.
1. 4,48
2. 8,96
3. 2,24
4, 6,72

7y CymMma KO(OMHI[HEHTOB B NIeBOH 4YacTH ypaBHeHHS peakiimH KMnQO4 +NaxSOsz+ HoSO4®.
COCTARIISIET. ..

1. 6
2. 8
3. 12
4. 10

R) Ilpu mpoxoXacHHH 4Yepe3 PacTBOp HHUTpara cepebpa KONMMYECTBA 3NEKTPHYECTBA BEIIHYHHOM
A8250K1 Ha xaTojie ofpa3yeTcss  rpaMMoB dHcToro cepebpa (F=96500Kn/Momns).

1. 27

2. M
3. 18
4. 108

9) KoadpmiineHT Iiepej] MOIEKYIOH BOCCTAHOBHTENS B ypaBHeHHHM peakimu KMnOs+NaxSOs+
H2804= MnSO4+ NaxSO4s+ KoSOs+ H50O paseH.

1. 5
2. 3
3. 2
4, 1

10) Ecomn rajibRaHM4ecKHH JIEMEHT COCTABJIEH M3 JBYX cepebpAHBIX 3JIEKTPOJOB, OJMH M3
KOTOPhIX CTAHAAPTHLIA, TO JJIA JocTinkeHHA Hauboubmero J/(C apyroi aiekTpoj] ciaeayer
HOIrPY3NTE B pacTeop AgNQO3 ¢ KoHIleHTpanuen

1. 005M
2, 0,2M
3. 0,4 M
4, 0,1 M

11) 3JIC ramsBaHHYeCKOro 3MIeMEHTa COCTOSIIEro H3 XKeIe3HOrOo H cepeOpsHHOTO 3IEKTPOAOR,
nmorpyxeHuerx B 0,1 M pacTBopsl ux HuTpaToB El(re*/ re)= -0,44 B, E”(Ag”'! ag= 0,80 B,
paBHA B.

1) 1,21

2) 1,24

3)-1,21

4-1,24

12) Jlns monydeHus 54 T cepebpa aMeKTPOIH30oM BOAHOIO pacTBopa HUTpara cepebpa (BRIXOJ TIO
ToKy 100%), HeoBxoauMOo HTOOEI B PACTROPE COAEPKAIOCE  I'PAMMOB YHCTOH COIH

1) 255

2) 83

3) 340

43 170

13) Ilpu snexTpomm3e BOABI Ha aHOAe Beigemwnochk 11,2 1 (Hy.) xucnopoaa. O6seM BOJIOpO/IA,
BEIJICITMRIIETOCS HA KaToje paBeH I (H.Y.)

1)22.4

2) 3.6

3)44.8

4 11.2




