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1. Ilepeyenb KoMIeTEeHLMH,
YACTHUYHO)

oowenpogpeccuonanvuvix (OIIK):

(popMupyemMbIX AUCUMIVIMHON (IOJHOCTBI HJIH

Kox n naumenoBaunue
o0menpodecCHOHAIPHONW KOMITETCHITMH

NunukaTop(sl) JOCTHKEHUS
obmmenpodeccHoHaTbHOM KOMIIECTCHITUN

OIIK-1. Crioco0eH HCIIOIB30BaTh OCHOBHEIE

HJT 2pp1x-1. [IpumensieT ocCHOBHBIE (PU3UKO-

OHMOJIOTHYECKHE, (U3UKO-XMMHMYECKHE, | XMMMYECKHME U XMMHYECKHE METO/IbI aHAIM3A
XUMHUYCCKHUC, MATCMATUYCCKM METONBI VIS |  nys pa3paOOTKH, UCCICOBAHUIA U DKCIIEPTU3BI
pa3paboTKM ~ MCCIENOBAHUA  DKCIEPTU3bI JICKAPCTBEHHBIX  CPEICTB, JIEKAPCTBEHHOIO
JICKApCTBCHHBIX ~ CPCACTB,  M3TOTOBJCHHUA | pacTUTEIBHOTO CBHIPhSI M OHOJIOTHYECKHUX
JIEKapCTBEHHBIX MpenapaToB 00BEKTOB
2. Buabl  OLEHOYHBIX MATEPHAJIOB B  COOTBETCTBHHM ¢ () OPMHUPYeMBIMH
KOMIIeTeHIIUAMM
HanmenoBanue Buibl 011eHOUHBIX MaTepUaIoB KOJIMYECTBO 3aJaHUI
KOMIIETCHIIUHU Ha 1 KOMIIETEHUH IO
OIIK-1 3ajaHust 3aKPbITOrO TUIA 25 ¢ 3TalI0OHaMU OTBETOB
3ajanusi OTKPHITOTO THIA 75 ¢ 3TaJOHaMH OTBETOB
OIIK- 1

3ajaHus 3aKpPbLITOr0 THIA

3ananue 1. Unctpykuus: Beibepute 01MH MpaBUIIbHBINA OTBET.

Mepy sHEpreTuueckoro 0ecropska B CHCTEME XapakTepu3yeT QyHKIHS COCTOSHUS

1) saTanenus (H)

2) cBoboanast sHeprus ['m66ca (QG)

3) cBoOoaHas sHeprus ['enbmronsia (F)
4) suTponus (S)
Omanon omseema: 4) sutponus (S)

3ananue 2. UncTpykuus: Beibepute o1MH NpaBUIIbHBINA OTBET.

KpI/ITepI/ICM CaMOIIPOU3BOJIBHOTO TIPOTCKAaHUA IIpoLecca B 1/1306apH0 — H30TCPMHUYCCKUX

YCTIOBHSIX SIBIISIETCS] H3MEHEHUE

1) BHyTpeHHeit sneprun (AU)

2) cBoboanoM sHeprun ['uooca (AG)

3) cBobGoanol sneprun ['ensmrombia (AF)
4) remnepatypsl (AT)

Omanon omseema: 2) cBoboaHOM dHEpruu [ n66ca (AG)

3ananue 3. UHcTpykuus: Beibepute 01MH NpaBUIIbHBINA OTBET.

Kputepuem camMonmpou3BOJIbLHOTO MPOTEKaHUs MpoIecca B H30XOPHO — H30TEPMHUYECKHUX

YCIIOBUSX SIBJISIETCS] U3MEHEHUE
1) cBoboano sHeprun ['enpmromnsua (AF)




2) BHyTpeHHel 3Heprun (AU)

3) cBoOoHOM sHEeprun ['m66ca (AG)

4) naBnenus (Ap)

Omanon omeema: 1) cBodoaHoM sHeprun ['enpmrosia (AF)

3ananue 4. Uuctpykuus: Beibepute 01MH NpaBUIIbHBINA OTBET.

ITpu aGCOOTHOM HYJIE SHTPOIIHS PABUILHO CHOPMHUPOBAHHOTIO KPUCTAIIIA YUCTOTO BEIIECTBA
paBHa

13

2)2

3)1

4)0

Omanon omeema: 4) 0

3amanue 5. MucTpykius: Beioepure oauH npaBUIbHBIA OTBET.

CB0OOAHOMCIIEPCHBIE CHCTEMBI C TA30BOM TMCTIEPCHOHHON CPEI0ii Ha3bIBAIOTCS
1) pactBopamu

2) cycnieH3usIMu

3) SMyIbCUSIMH

4) a’spo30siIMHu
Omanon omeema:. 4) adPO30JIAMH

3ananue 6. Uactpykuus: Beibepute 01MH MpaBUIIbHBINA OTBET.

K Meronam paspyiieHus aspo3osieit oTHocATCs

1) nelicTBue yabTpa3ByKa U JIEKTPUUECKOTO IOJISl, 3apOIBILIH, KOAryIsIHs

2) rUApOIU3 U UHEPLIMOHHOE OCaXACHNE

3) dbunbTpanus, Koaryasuus

4) neiicTBHE IEKTPUUECKOTO OIS, TUAPOIIN3
Omanon omseema: 1) NeHCTBUE yAbTPA3BYKa U ANEKTPHUUECKOTO IOJISA, 3apOJIBIIIH, KOAT YIS

3ananue /. UncTpykuus: Beibepute oauH NpaBUIbHBIN OTBET.

da3za, paBHOMEPHO pacupesiesieHHas B AUCIIEPCUOHHOM cpe/ie, Ha3bIBaeTCs
1) nucniepcHoi ¢azoi

2) pacTBOpHUTEIEM

3) pacTBOpOM

4) pacTBOPEHHBIM BELIECTBOM

Omanon omeema: 1) nucnepcHoii pazoit

3ananue 8. UHcTpykuus: BeibepuTe o1MH NpaBUIIbHBINA OTBET.

MeTobl KOJTOUTHON XUMHH, UCTIONIb3YyeMble B (papMaliuy A MOTy4eHUs JIEKapCTBEHHBIX
CpeACTB

1) sanexTpodope3 u xpomarorpadus

2) BbICAJINBAHUE U TeIbGUIbTPALUSL

3) xoauepBanus U KOJUTOUTHAS 3alIUTa

4) BCe BBINICNIEPEYHCICHHBIE METO/IbI

Omanon omeema. 4) BCC BBIHICIICPCUYNUCIICHHBIC METO/AbL

3anmanue 9. MncTpykius: BeidepuTe oauH MpaBUIIBHBIN OTBET.



KoanepBanuio ucnonb3yoT B hapMaruu s

1) MUKpOKanCyJInpoBaHuUs JICKapCTBEHHBIX BEIIECTB

2) cuHTE3a JIEKapCTBEHHBIX IIPENapaToB

3) OYMCTKH JIEKapPCTBEHHBIX BEIIECTB

4) XMMHYECKOI0 aHAJIN3a
Omanon omeema: 1) MEKPOKAICYIMPOBAHHS JICKAPCTBEHHBIX BEIIECTB

3ananue 10. UncTpykuus: Beibepure ouH NpaBUIbHBINA OTBET.

Konmonanyro 3auTy NpuMEHSIOT B (hapMariiu pyu MPUroTOBICHUN
1) 3omei cepebpa

2) pacTBOPOB INIFOKO3BI

3) du3nonoruueckoro pacTeopa

4) MTUCTUITMPOBAHHON BOJIbI
Omanon omeema: 1) 30neu cepedpa

3ananue 11. UHcTpykuus: Beibepure oiuH NpaBUIbHBIA OTBET.

JJ1s TOCTaBKH JICKApCTBEHHBIX MIPENapaToB K OpraHaM M TKaHSIM HCIIOJIb3YIOT
1) anekrpodopes

2) ynpTpauIbTPaIIIo

3) xpomarorpaduro

4) remoraiu3
Omanon omseema: 1) anexrpodopes

3ananue 12. Unctpykuus: BeiGepure oluH IpaBUIbHBIA OTBET.

JJ1st OYMCTKH KPOBH OT HU3KOMOJIEKYIISIPHBIX MPOAYKTOB paciiaja UCIOIb3yIOT
1) remonanus
2) BbICAJIUBAaHUE
3) baokymsmuo
4) xpomatorpaduro
Omanon omseema. 1) remouanu3

3ananue 13. UncTpykuwms: Beibepure oiuH MpaBHILHBINA OTBET.

Pazpyrienue sMyabCHM HE MOXKET ObITh BHI3BAHO

1) no6aByieHreM 3Mysbratopa (ITOBEpXHOCTHO-aKTUBHOTO BEIIIECTBA)

2) MeXaHUYECKUM BO3JIeHCTBHEM

3) TepMuyeckoit 00paboTKOM (HarpeBaHUEM, KUIITYEHUEM )

4) BBIMOpa)XKMBAHUEM C MOCIETYIOIUM OTTalBaHUEM
Omanon omseema: 1) no0aBIeHNUEM dMYJIbraTopa (IIOBEpXHOCTHO-AKTUBHOT'O BEILIECTBA)

3ananue 14. Unctpykuus: Beibepure ouH NpaBUIbHBINA OTBET.

[Tpumepom rupodoOHOIM JUCTIEPCHOM CUCTEMBI SABISETCA
1) 30116 30710Ta
2) pacteop BMC
3) pacTBOp TJIFOKO3HI B BOJIE
4) pacTBOp KpaxMmaia B BOJE
Omanon omseema: 1) 30716 3070Ta

3ananue 15. Unctpykuus: Beibepure ouH MpaBUIbHBINA OTBET.

MexaHu3M BO3HUKHOBEHHS 3apsija Ha KOJUTOMIHON YacTHUIlE B TMOPOOHOM 3051€ 00yCIOBICH



1) agcopOrueit MpOTUBOMOHOB U3 PAaCTBOpA
2) u3buparenbHON ajcopOIeii HOHOB U3 pacTBOpa
3) nucconuanuei 9YacTHIl AUCTIEPCUOHHON (hazbl
4) nuccornyanuen TUCIepCUOHHON CPeIbl
Omanon omeema: 1) agcopOureil IpPOTUBOMOHOB U3 PacTBOPA

3amanue 16. MaCcTpyKums: Beibepure oauH NMpaBHIIbHBIA OTBET.

Db ekt Dapanes-Tunaans B KOJUIOUIHBIX CUCTEMaX CBS3aH C
1) nupakIOHHBIM paccessHUEM CBETa
2) U3MEHECHUEM 3apsijia YacTHUI]
3) U3MEHEHUEM KOHLIEHTpaLuH
4) morJIoIIEHUEM CBETa
Omanon omseema: 1) TudpaKIMOHHBIM PACCETHUEM CBETA

3amanue 17. UaCTpyKums: Beibepure oauH NMpaBHIIbHBIA OTBET.

Pa3znenenue TBepAbIX cMecel KOJJIOUIHBIX YaCTHUI C IIOMOILBIO 3J1EKTpodope3a OCHOBAHO Ha

1) pa3nu4yHOI MOJABMKHOCTHU B AJIEKTPUUYECKOM I10JIe, 3aBUCALICH OT BEJIMYUHBI 3apsiaa

2) pa3nuyHOM MOJIEKYIISIPHOIN Macce

3) pa3nu4yHON CIOCOOHOCTH K AUCCOIUAINH

4) pa3IuuHON CIIOCOOHOCTH K PACTBOPEHUIO
Omanon omeema. 1) pa3nIUYHON TMOABIKHOCTA B JJIGKTPUYECKOM IIOJ€, 3aBUCSIICH OT
BCJIMYHMHBI 3apaa

3ananue 18. Unctpykuus: BeiGepure oluH NpaBUIbHBIA OTBET.

Mertoa uccieioBaHus CBOMCTB PacCTBOPOB, OCHOBAHHBIN HA H3MEHEHUH UX TEMIIEPaTypPhl
3aMep3aHHs, HA3bIBACTCS

1) kpuockonus

2) CIIEKTPOCKOIIHS

3) 20ynarocKomnus

4) Macc-CIeKTPOCKOMHS
Omanon omeema: 1) KpUOCKOIUS

3ananue 19. UncTpykuwms: Beibepure ouH MpaBHILHBINA OTBET.

M3MeHeHne TemMnepaTypsl 3aMEp3aHUs U KAIIEHUS PaCTBOPOB IPONOPLIUOHAIIBHO
1) MONISIbHOM KOHIEHTPALMU PaCTBOPEHHOT'O BEIIECTBA
2) IpOLIEHTHON KOHLIEHTPAI[MH PACTBOPEHHOI'O BEILIECTBA
3) MONSIpHON KOHIIEHTPAILUU PaCTBOPUTEINS
4) npoLeHTHOW KOHIIEHTPAIIUN PaCTBOPUTEIIS
Omanon omeema: 1) MONAIBLHON KOHLIEHTPALIMU PACTBOPEHHOT'O BELECTBA

3ananue 20. UncTpykuus: Beibepure ouH NpaBUIbHBINA OTBET.

K ¢usndyeckuM KOHIEHCAIMOHHBIM METOJIaM OTHOCHUTCS
1) KoHAEHCalKA U3 TapOB U METOJ] 3aMEHbI PACTBOPHUTES
2) KOHAEHCALUA U3 N1apOB U METOJ THAPOIHN3a
3) MEeTOJ OKHMCIIEHUSI M METO/1 HEUTpalu3alun
4) 3aMeHa pacTBOPUTEIIS U METOJ] IBOMHOr0 0OMeHa
Omanon omeema: 1) KOHIEHCALUS U3 TAPOB U METO]] 3aMEHBI PACTBOPHTEILS

3ananue 21. Unctpykuus: Boibepure HECKOIBKO MPABUIBHBIX OTBETOB



K mucrniepcnoHHBIM METOaM MOTYYCHHsSI KOJUTOUIHBIX CHCTEM OTHOCHUTCS
1) MeTox MenTH3aluy ¥ METOJ] PaCTBOPEHUS
2) KPHOCKOIHS
3) MexaHu4yeckoe ApoosieHre u MeTo bpeaura
4) ynpTpa3ByKOBOW METO]L
5) koarepBaIus
6) nonspuMeTpus
Omanon omeema: 1, 3, 4

3ananue 22. Unctpykuus: Beibepure HECKOIBKO MPABUIBHBIX OTBETOB

[Tpu3HakaMu KOJUIOMJIHOTO COCTOSIHUS SIBJISIFOTCS

1) reTepOreHHOCTh CUCTEMBI

2) BSI3KOCTb

3) creneHp qUCCONUAIN

4) crenenb qucnepcHocT 1 — 100 HM

5) ocMoTHYecKOe AaBIeHUE

6) yCcTOHYHMBOCTD, 00YCIIOBICHHAS HATMYHEM 3apsia U THAPATHONH 000I0UYKH
Omanon omeema: 1, 3,6

3ananue 23. UHcTpykuus: BeiGeprure HECKOIBKO MPABUIIBHBIX OTBETOB

VCA0BUSAMH TIOTYYEHHS YCTORYNBOCTH KOJJIOUIHBIX PACTBOPOB SIBISIOTCS
1) Hamuune IBYX B3aMMHO HEPACTBOPUMBIX KOMIIOHEHTOB
2) KOJUTOUIHAS CTETIEHb TUCTIEPCHOCTH
3) Hanmuuue crabuan3aTopa
4) HanM4Ke IEKTPOIIUTA
5) rOMOreHHOCTh CHCTEMBI
6) ocMOoTHYECKOE JaBJIeHUE
Omanon omeema: 1, 2, 3

3ananue 24. Unctpykuus: Beibeprure HECKOIBKO MPABUIIBHBIX OTBETOB

K moBepXHOCTHO-HEaKTHBHBIM BEUIECTBAM OTHOCSTCS
1) caxapo3sa
2) rimoko3a
3) 6enku
4) »enyHble KUCIOThI U UX COJH
5) nmu3odocdumbl
6) dpochomunumbs
Omanon omeema: 1, 2

3ananue 25. UHcTpykuums: Beibeprure HECKOIBKO MPABUIIBHBIX OTBETOB

®akropamu ycroiunBoctu pactBopoB BMC sBnstorcs
1) coOCTBEHHBIH 3apsiy
2) 6onblast MOJISIpHAsl Macca
3) conpBaTHas 000JI0YKa
4) nonsipHble TpyHIbl MoJekyiasl BMC
5) MomrHas ruapaTHas 0007I0YKa
6) HenoJsIpHbIe rpyMIbl MosieKysisl BMC
Omanon omeema: 1, 5



33)13HI/IH OTKPBITOI0 THUIIA

3ananue 1.

Onpenenure 3HAYEHHWE SHTANBIIMU PEAKLIMU THUAPOJIM3a MOYEBUHBI — OJHOTO M3 BaKHEHIIMX
IPOAYKTOB JKU3HEIEATENBHOCTH opranusma npu 298 K, ecium H3BECTHBI CTaHAApTHBIE
SHTAIBIIUK 00pa30BaHMs BEIIeCTB, ydacTByromux B peakuuu: AH%gsp(CO(NH2)2p-p = —319,2
k/x/mMomb; AHg6p(H20)x = —285,8 kJlx/Monb; AH%gsp(CO2)BomH = —413,6 x/[X/MOmb;
AH®o6p(NH3)BOIH = —79,9 KJ[/MOJIB (OTBETHI PHUBECTH C TOYHOCTHIO JI0 IECSTHIX).

Omanon omeema: CO(NHz2)2(p-p) + H2O(x) — CO2(Boan) + 2NH3(Bo1H)

AH°p-tin = [AH%gp(CO2)Bomr + 2 - AH%gsp(NH)Bomr] — [AHg6p(CO(NH2)2p-p) +
AH®6p(H20)k] = [-413,6+2(-79,9)] - [(-319,2) + (-285,8)] = 31,6 k] Ix/mMob

3amanue 2.
Paccunraiite SHTANBIUIO THUApATAMU Cyib(aTa HATPHs, €CIH HW3BECTHO, YTO JHTAIBITUS
pactBopenus Oe3BoaHor coiu NaxSOs(x) paBHa —2,3 k/[k/MOJIb, a SHTAJIBIUA PACTBOPEHUS
kpuctammtoruapara NaxSO4-10H20(k) paBraa 78,6 kI>k/MoJb (OTBETHI IPUBECTH C TOYHOCTHIO JI0
JIECSATHIX ).

Omanon omseema: NaxSOs(x) + 10H20(x) = Na2SO4-10H20(k); AH1 =7
Na2SO4-10H20(x) + H20(:x) = Na2SO4(p-p) AH» = +78,6 x]JI)x/M0Jb
NaxS04(x) + H2O(x) = NaxSO4(p-p) AHz= -2,3 xJ[>x/MOJb.

AH3 = AH1 + AHo.
AH1 = AHz — AH =-2,3 — 78,6 = —80,9 k/I>x/MOJIb.

3aganue 3.

PaccuuTaiiTe TEmJIOTYy pacTBOPEHUS KPHUCTALIOTHIpATa, €CIM IpH pacTBopeHuu 715 T
kpuctaummaeckoir coapl NaxCOsz-10H20 Owimo mormomeno 167,36 x/x Ttera (OTBETHI
MPUBECTH C TOYHOCTBIO JIO JICCATHIX ).

Omanon omeema: N (NazCO3 - 10H20) = 175 1/ 286 r/mMoib = 2,5 MOJIb

AHp-aust(Na;CO3 - 10H20)(xp) = - Q (k) / n (Na.COs - 10H20) = - (-167,36)/ 2,5 = 66,9
kJ>K/MOb.

3aganue 4.

ITpu pactBopenun 10 r xjmopuaa ammonus B 233 T BoAbI Temmneparypa noHusuiach Ha 2,8°C.
Onpenenurte Tem1oBoi 3peKT pacTBOPEHUs CONU, €CIIH yeIbHas TEIIOEMKOCTh pacTBopa 4,18
JUx/T - rpaa (OTBETHI MPUBECTH C TOYHOCTBIO JI0 AECATHIX).

Omanon omeema: AHpaer-s = Q/N

Q= c:m(p-pa)- At n=m/M

AHp-uus = ¢-m(p-pa)- At - M/ Meomn =15216 Jx/monb = 15,2 k/Ix/mMonb

3agadue 5.

BrruncnanTe KOIMYECTBO TEILIOTHI, KOTOPOE BBIAEIUTCA MPU OKUCIEHUH 90 T TIIIOKO3BI IIPH H.Y.,
ecin AH® peakuuu obpazoBanus paBHa —2801 x/[>k/Mosib (OTBETHI IPUBECTHU C TOUHOCTHIO /10
JECSTHIX ).

Omanon omeema. Q p-uuu = —AH°p-tiun - n(rmroxo3sr) = +2801 - 0,5 = 1400,5 xJIx.

3ananue 6.

Beruncnure wsmenenue sHeprum [n0O0ca, SBISIONICHCS KPUTEPUEM CaMOIPOU3BOJIBHOCTH
MPOLECCOB, ISl PEAKIIMU TJIMKOJIU3a IIPU H.Y.:

CsH1206(p-p) — 2C3HeOs3(p-p), ecmu AG® (CsH1206) = —539 x/Ix/momb, AG? (CeH1206) = —917
K/[/MOTB (OTBETHI IPUBECTH C TOYHOCTHIO JIO JIECATHIX ).

Omanon omeema: AG -y = ZNIAG mpox — ZNIAG ex = = (=539) — (-917) = —161 kJIx/Momb



3ananue /.

Omnpenenure, ocymecTsuMa mu peakmust Ag + % Clz = AgCl, mpu P=const=1,013-10°T1a u 298K,
eciu AH= -127,068 x/[x/mMonb, AS = -57,97 Jlx/(Monb-K) (OTBETHI IPUBECTH C TOYHOCTHIO 0
JIECSATHIX ).

Omanon omeema: AG = AH — TAS = -127,068 kx/monb-298K(-57,97 x/(monb-K))= -
109804,9 Txx/mounb = -109,8 x/[x/MO0b

G <0, peakiust MPOTEKAET CAMOITPOU3BOJIEHO

3amanue 8.

Onpenenure, HET JIU yrpo3bl, 4To Okcua azora(l), mpuMeHseMblii B MEIUIIMHE B KAaueCTBE
HApKOTHYECKOTO CPEJICTBA, OYJEeT OKHCIATHCS KUCIOPOIOM BO3AyXa JI0 BEChbMa TOKCHYHOTO
okcua azota(ll): 2N20(r) + O2(r) = 4NO(1), eciiu AG°65p(NO) = 87 xJIx/moib, AGsp(N20) =
104 xJI>x/MoJb (OTBETHI IPUBECTU C TOYHOCTHIO JIO IECATHIX ).

Omanon omeema: AG° = 4AGsp(NO) — 2AG %c6p(N20) = 4 - 87 — 2 - 104 = 140 xJIx/MOJIb.

Tak kKak AG®> 0, peakuus mpu Yy.y. CaMOIPOU3BOJILHO IPOTEKATh HE OyJIeT.

3ananue 9.

Breruncnute sHepruto ['mb66ca TemnoBoit neHarypauuu TpuricuHa npu 50°C, ecnmu mpu 25°C
AH°p-tnn = 283 k/lx/monb, a AS°p-tum = 288 Jx/(Moab - K), u3MEHEHHs SHTAIBINH U
SHTPONUU HE 3aBHUCST OT TEMIEPATyphl B JaHHOM auarnazoHe. OneHnTe BKIaa SHTAIBIIHIHOTO U
SHTPOIHUIHOTO ()aKTOPOB.

Dmanon omeema: AG® = AH® — TAS®= 283 kJ[/monb — 323 K - 288 - 10~ kJIx/(monsb - K) =
190 xJI>x/Monb.

AG° > (), peakuus YHIPPrOHUYECKAs 32 CUET FSHTAIBITHIHOTO (hakTopa.

3ananue 10.
Hns peakmun 2NO2(r) — N204(r), a) paccuutaiite AG°p-umu npu 298 K, Bbeuuciure
TEMIIepaTypy, MpH KOTOpOH 00a HampaBJIeHHUs Tpolecca PaBHOBEPOSTHHI, eciu AH® = —57

k/Ix/Moitb; AS°= — 176 x/(Moib - K) (OTBETBI IPUBECTH ¢ TOYHOCTHIO 10 JECATHIX ).

Dmanon omeema: AG® = AH® — TAS® = —57 Jlx/(moms - K) — 298 K - (176 - 107%) xJIx/(Momb -
K) =—4,55 x/I»x/Moib.

O6a nporecca paBHOBeposTHBI pu AG® = 0, T.e. AH° =T - AS®,

T =AH°/AS®° = -57/-176 = 323,86 K.

3aganue 11.

BemiectBo mpu HW3MEHEHHM [aBIEHUS M TEMIIEpaTypbl MOXET TNEePeXOIUTh U3 OJHOTO
arperaTHoro COCTOSIHHSI B Jpyroe. Ha3oBuTe ycCIIOBUS, B KOTOPBIX COBEPIIAIOTCS IEPEXOIbI
MEePBOTO poja.

Omanon omeema: TEPEXOAbl MEPBOTO PoOja - MEPEXObl, COBEPIIAONINECS MPH TOCTOSHHOU
TeMIeparype.

3amaune 12.
Onpenennure COCTOSSHUE FETEPOTEHHON CUCTEMBI, B KOTOPO HET XMMUYECKUX B3aHMMOJICHCTBHIA,
a BO3MOXKHBI JTUIIIH (Da30BbIE MEPEXOIbl, TO MPH MOCTOSHCTBE TEMIEPATYPHI U JTaBICHHUS.

Omanon omseema: $hazoBoe paBHOBECHE.

3ananue 13.

Yro ompenensieT Yucio creneneit cBo0oabl?

Omanon omeema: YUCIO MAPAMETPOB COCTOSTHUSI CUCTEMBI, KOTOPbIE MOTYT OBITh OZJHOBPEMEHHO
IIPOM3BOJILHO U3MEHEHBI B HEKOTOPBIX Ipejienax 0e3 HapyleH!s] paBHOBECHS.



3aganue 14.

[TpuBenuTe ypaBHEHUE IS OTPECIICHUS YHCIIa CTeTIeHeH CBOOOIBI B COOTBETCTBUH C MPABUIIOM
¢a3 ['nb6ca .

Omanon omeema: C=K - ® +11

rae C— gucno creneneit cBo6obl; K — 4rciio KoMnoHeHToB cuctembl; @ — uwucio das; [T —
YHCJIO HE3aBUCUMBIX TApaMETPOB.

3amanue 15.

Onpenenure COCTOSTHUE, KOTOPOMY COOTBETCTBYET (DUTypaTHBHAs TOYKAa Ha JuUarpamme
COCTOAHUA CUCTCMBI.

Omanon omeema: Beskas Touka Ha AUarpaMMe COCTOSHUA (T. €. UTrypaTHBHAS TOYKa) OTBEYACT
HeKOTOpOMy COCTOAHHUIKO CUCTEMEI C OHpC,Z[eJIeHHBIMI/I 3HAYCHUAMU HapaMeTPOB COCTOAHUA.

3amanue 16.

Omnpenenure KOTHYECTBO (Pa30BBIX PABHOBECHI, BO3MOXHBIX B CHCTEME BOJIA.

Omanon omeema: B cucteMe BO3MOXHBI TPU (Pa30BBIX PABHOBECHS: MEXIY >KHIKOCTBIO U
ra3oMm, TBEP/bIM TEJIOM U Ia30M, TBEPBIM TEJIOM U KHIKOCTBIO.

3amanne 17.

KakoMy cOCTOSIHMIO CHUCTEMBI COOTBETCTBYET TpoiHas Touka? Kakoe KOJIMYeCTBO TPOMHBIX
TOYEK BO3MOXHO B CUCTEME BoJa?

Omanon omeema: B TpoliHOW TOYKe cucTeMa Tpexda3zHa W YHCIO CTENeHel CBOOOIBI paBHO
HYJII0; TP (ha3bl MOT'YT HAXOJUTHCSA B PABHOBECHUHM JIMIIb [IPU CTPOIO ONPE/IEICHHBIX 3HAUEHUIX
TEeMIEpaTypbl U JaBieHus. [ljig cuctemMbl BOj1a BO3MOXHA TOJIBKO OJIHA TPOIHAs TOYKa.

3ananue 18.

Koncranra paBuoBecust peakiuu Hz +l2 = 2HI npu 693 K paBna 50. OOpa3syercs au UOAM
BOJIOPOJIa TIPU HACATHHO OOpaTUMOM MIPOBEIECHUM TPOLIECCa, €CIIM MCXOAHBIE KOHIEHTPAIUU
(Momw/m): Hz — 2; 12-5; HI — 107

Dmanon omeema: AF = RT (In [HI]?/[H2][12] - In Kc)

HI1?/[H2][12] = 10%/2-5=10<50 (Kc)

Kpureprem caMonpon3BOIBHOTO POTEKAaHUs peakiun spisiercs yciaosue: AG <0 mmu AF <0.
AF <0, peaxmust OyeT mpoTekaTb CaMOIIPOM3BOJIBHO B IIPSIMOM HaIlPaBICHUU

3ananue 19.

OOpaTtuMa 1 PaKTHYECKH peakuus ruapoinsa rmmmwi-rauiuaa mpu 310 K, ecnmn AGp-nnn =
—15,08 xIx/momnb?

Omanon omeema: AG°p-tun = -R - T - InKpaBn. =-2,3 - R - T - IgKpagH.;

lgKpasu = AG°p-tun / —2,3 - R - T =-15,08 - 103 JTxx/momnb / -2,3 - 8,315 Ix/mons- K - 310 K =
2,55

KpaBun. = 10> = 355> 1, cnemoBaTensHO, MPOAYKTOB PEAKIMH OOJIBIIE, YeM HMCXOIHBIX
BEIIIECTB, O/IHAKO ITyOWHA CMEIIEHUsI paBHOBECHS HE CIIMIIKOM BEJIHKA, PEAKLUsl MPAaKTHUYECKU
obparuma.

3amaunue 20.

B cucreme 2NO(T) + O2(r) — 2NO2(T) paBHOBECHbBIE KOHIICHTpAIMH BelIecTB paBHbL: [NO] =
0,2 momw/n, [O2] = 0,3 mone/1, [NO2] = 0,4 Mob/n1. Paccunraiite KpaBH. U OIIEHHUTE TTOJIOKECHUE
paBHOBecHsI (OTBET IPUBECTH C TOYHOCTBIO JIO JECATHIX).

Dmanon omsema: Kpasn. = [NO2]?/ [NO]* [O2] = (0,4)2/(0,2)2 - 0,3 = 13,3

Kpasa. = 13,3; KpaBH.> 1, cienoBaTesibHO, paBHOBECHE CMELIEHO BIIPaBO.



Samanue 21.

KakoMy cOCTOSIHMIO CHUCTEMBI COOTBETCTBYET TpoWHas Touka? Kakoe KOJIM4ecTBO TPOMHBIX
TOYEK BO3MOXHO B CUCTEME cepa?

Omanon omeema: B cucreMe cepa CyIIeCTBYET TpU TPOMHBIE TOUKHU. B Kax10l U3 HUX MOTYT
CYLIECTBOBATh TPU (ha3bl OTHOBPEMEHHO.

3aganue 22.

PaccunraiiTe KOHCTaHTY PAaBHOBECHS PEAKIIMU OKUCIICHHS ITAHONA B YKCYCHBIN albJeTH MpU
310 K, eciu AG®p-ttum = -196 xJI>k/M0J1b (OTBETHI MPUBECTH C TOYHOCTHIO JI0 JACCSTHIX ).

Omanon omeema: AG°p-tun = -R - T - InKpaBH. nin AGop_tmu =-2,3 - R - T - IgKpagh.;
lgKpasu = AG°p-tuu / —2,3-R-T =-196- 103 [Tx/momnb / -2,3 - 8,315 Ix/moas: K - 310 K = 33,08
~ 33.

Kpasn. = 103

Kpaen. = 1033. >> 103, peakius npakTHYECKA HEOOpaTUMa.

3aganue 23.

Koncranra ckopoctu peakuuu (CH3CO)20 + H20 «» 2CH3COOH npu 15°C pasna 0,0454 Mmun
!, YcxonHas KoHLEHTpalus yKCyCHOTo aHruapuaa 6su1a pasHa 0,5 mons/n. Uemy Gyner paBHa
CKOpPOCThH PEaKkIMi B TOT MOMEHT, KOT/Ia KOHIIEHTPAIUs YKCYCHOW KUCJIOTHI cTaHeT paBHOi 0,1
MOJIB/J1? (OTBETHI PUBECTU C TOYHOCTHIO JIO IECATHIX).

Omanon omeema:. YUWUTHIBas, 4TO BOAA B M30BITKE, KMHETUYECKOE ypaBHEHHE /IS JAHHON
pEaKIIMu:

U = K - ¢((CH3CO)20).

ITo ypaBuenuto: 1 mons(CH3CO).0 — 2 mons CH3COOH; no ycnosuto: 0,05 mons(CH3CO)20
«— 0,1 mosie CH3COOH; cnenoBatensHo, ¢((CH3CO)20) = 0,5 — 0,05 = 0,45 monb/i1. Koncranra
CKOPOCTH pEaKIUy OT KOHIICHTPAIlMU PEarcHTOB He 3aBUCHUT, modtomy: U = 0,0454 - 0,45 =
0,0204 moub/(J1 - MUH).

3aganue 24.

UYenosek B Teroil komHaTe cbenaer 100 T cbipa (sHEpreTuueckas IEHHOCTh €r0 COCTaBIISIET
15,52 x/1x/r). Ecnu npeanonoxuTh, YTO B OpraHu3Me He MPOUCXOJIUT HAKOIJICHUE SHEPTUU, TO
KaKyl0 Maccy BOJbI OH BBIJENIUT, YTOOBI YCTAaHOBHIIACH MEPBOHAUYANIbHAS TemrepaTypa? (OTBETHI
MPUBECTU C TOYHOCTHIO JIO0 JECATBHIX).

Omanon omeema: MonbHas SHTATBIUS Tapo0Opa3oBaHus BoAbI paBHA 44 kJ[>K/MOIIb.

Q =n(H20) - AHucn(H20).

Q =m(ceipa) - q(cpipa) = 100 1 - 15,52 xJIx/r = 1552 x]JIx

n=Q/ AH = 1552/ 44 = 35,3 moub

m(H20) = n(H20) - M(H20) = 35,3 mousb - 18 r/moas = 635,01

3aganue 25.

Onpenenure kanopuiiHocTs 350 T nuIeBoro npoaykra, conepxkaiero 50% soasl, 30% OGeinka,
15% sxupoB u 5% yraneBogoB. KamopuitHocth O6enkoB U yrieBojoB coctasisieT 17,1 kJDx/T,
KaJOpUHHOCTB >KUPOB paBHa 38,0 kJ/T (OTBETHI MPUBECTU C TOUHOCTHIO J0 IECATHIX).

Omanon omseema: m(6enka) = 350 - 0,30 = 105 r; m(yrnes.) = 350 - 0,05 = 17,5 r; m(xkup.) =
350-0,15=525T.

105-17,1+17,5-17,1 + 52,5 - 38,0 =4089,75 xJIx

4089,75/4,18 = 978,4 kkan, T.k. 1 kkan = 4,18 k][

10



3ananue 26.

[Tpu pactBopenun 715 r kpuctammyeckoit coasl Na2COsz-10H20 65110 nornomnieno 167,36 k/Ix
teruia. OmnpenenanTe TEIIOTY PacTBOPEHUsl KpUCTaoruaparta (OTBEThl MPUBECTH C TOYHOCTHIO
JIO JI€CATHIX ).

Omanon omeema: DHTANBIINEH paCTBOPEHUS HA3BIBAIOT TEIUIOBOM d(pdekT pacTBOopeHus 1 Moib
BEIIECTBA B CTOJb OOJBIIOM O00OBbEME pAaCTBOPUTEINS, MPU KOTOPOM JaibHEiIIee npudaBiIeHHE
MOCJICIHETO HE BBI3bIBACT JOMOIHUTEIbHBIX TEIJIOBBIX 3(PPeKTOB.

n(Na2CO3-10H20) = m/M = 715/286 = 2,5 moiib

Q=-AH:-n

AH = - Q/n = - (-167,36)/ 2,5 = 66,9 xJI>x/MOJIb.

Samanue 27.

DHTaabnus cropanus rroko3sl paBHa —2810 k/[x/mMoins ipu 298 K. CKONBKO T TIIIOKO3BI HY)KHO
M3pacxoJ0BaTh, YTOOBI MOJHATHCS MO JIECCTHUYHOMY MpoeMy Ha 3 M uenoBeky maccoi 70 Kr,
€CJIM B TOJIE3HYIO paboTy MOXKHO oOpaTtuth 25% OSHTanbNuH peaknud. (OTBETHI MPUBECTH C
TOYHOCTBIO JI0 IECATHIX).

Omanon omeema: Amax = -AH -n-n=-AH-m/M -n=2810 - 1/180 -0,25 = 3,90 xJ]x
A=m-q-h==70xr-9,8 m/c2 -3 m=2058 JIxx = 2,058 xJx

m (rimok) = A/ Amax - 1=0,5r.

3ananue 28.

BbruucnuTe KOJIMYECTBO TEIMIOThI, KOTOPOE BBIIEIUTCS IIPU OKUCIeHUH 90 T TII0KO3bI IIPH H.Y.,
ecu AH®p-tim = —2801 k/[>k/M0I1b (OTBETHI MPUBECTU C TOUHOCTHIO 0 IECSTHIX).

Omanon omeema: Q= -AH-n= - AH -m/M = 2801 -90/180 = 1400,5 k]I«

3ananue 29.

Brraucnute temnoBoi addext peakumii (AH°p-tumn) npu H.y.: CeH1206 — 2C,HsOH+2COy,
ecit AHcrop(CsH1206)= —2815,8 x/{x/mois, AHcrop(C2HsOH) = —1366,9 k/Ix/M071b (OTBETHI
MPUBECTH C TOYHOCTHIO JIO JCCATHIX ).

Omanon omeema: AHp-tun = AHCrop(ucx) — 2AHosp(mipon) = —2815,8 - [2(-1366,9)] = -82
kJ[>K/MOIB

3ananue 30.

OmnpeienuTe HaMpaBIeHNE TPOTEKAHUS PEAKIIUH:

Ha(r) + I2(r) — 2HI(r) mpu 298 K u ¢(Hz) = ¢(I2) = 0,01 momns/it; ¢(HI) = 1,0 monw/i1. Kpasn. = 2.
(OTBETHI MPUBECTHU C TOUHOCTHIO JIO I€CATHIX ).

Dmanon omeema: AG°p-mwn =R-T-(In(c?(HI)/c(Hz2)-(I2)) - In Kpasn.) = 8,314 298(In(12/0,01-
0,01) — In2) = 21,1 xIx/Mob.

AGp-1uu > 0, TOATOMY peakiiis B MPSIMOM HANpaBICHUU HE MOKET UATH CAMOIIPOU3BOJIBHO.

3amanme 31.

Ongunm uX METOJIOB ompeeaeHus MMOBEPXHOCTHOTO HaATSHKEHUS SIBIISIETCS
CTaJNIOTMOMETPUYECKHM, OTHOCSIIUICS K MOJTYCTaTUYECKUM — HAIIPaBJIEHHBIN Ha ONpeAesIeHue
MOBEPXHOCTHOTO HATSHKEHUs TpaHMIBI pasaena (a3, BO3HUKAIOMEH W TEPHOTUICCKU
oOHOBIIsIEMOH B TIporiecce u3mepenus. Oxapakrepusynte GU3NUECKUe OCHOBBI JAHHOTO METO/IA.
Omanon omeema: B MOMEHT OTphIBAa KaIUTM >KHJIKOCTH OT HHUKHErO KOHIIA BEPTUKAIBHON
TpyOKH €€ BeC ypaBHOBEIIMBAETCS CHJIOH MOBEPXHOCTHOTO HATSIKEHUS, KOTOpas JEHCTBYET
BJIOJIb TIEPUMETpPA IMICHKW KaIlJld U TPEMSITCTBYET €€ OTPhIBY. [l pacdyeTa MOBEPXHOCTHOTO
HATSDKCHUST OTIPENENSIIOT 4YHCIIO Karellb, KOTOpble 00pa3yroT COOTBETCTBEHHO CTaHAApTHAs
JKUJKOCTh W HUCCIeayeMas >KHJKOCTh TPU BBITEKAHWW OT BEPXHEW /O HIDKHEH METKH,
OTpPaHUYHUBAIOIIEH 00BEM.
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3amanue 32.

Cy1iecTBYIONIME METOJIBI ONPECIICHUsT TOBEPXHOCTHOT'O HATSHKECHUS JIEISATCS HA TP TPYIIIHL:
CTaTHYECKHE, MOyCTaTHIeCKUe U AuHaMudeckue. Ompenenure METOIbl, ¢ TOMOIIBI0 KOTOPBIX
MOJKHO OIPEJCIUTh MOBEPXHOCTHOE HATSHKCHHE NMPAKTHYCCKH HEIOJBHUKHBIX IMOBEPXHOCTEH,
00pa30oBaHHBIX 3aJI0JITO JIO Hayalla M3MEPEHUH M TI0ITOMY HAXOJSAIINXCS B PABHOBECHH C
00BEMOM KUJKOCTH.

Omanon omeema: X TAKUM METOJIaM OTHOCHTCS METOJI KAMMJUTSIPHOTO MOJHATHS U METO/T
JISKAIICH MM BUCSIICH Karuiy (y3bIpbKa).

3ananue 33.

[ToBepXHOCTHOE HATSHKEHUE SIBIISAETCS OJHUM U3 (PaKTOPOB, ONpPEAEISIOMUX GOpMYy KIETKU U ee
gacreil. Kakyto ¢popmy umeer OOJIBIIMHCTBO KJIETOK OpraHu3Ma kuBoTHoro? Ilouemy?

Omanon omeema: BOJBIIMHCTBO KJIETOK OpraHu3Ma >KUBOTHOIO HMMeeT (opMmy, OIM3KYHO K
cepruveckoil, T.K. B 3TOM ClIydae MOBEPXHOCTHOE HATSHKEHUE MUHUMAIIBHO.

3ananue 34.

OxapakTepu3yiTe BeLIECTBA, KOTOpPblE MOTYT OKas3blBaTh BIIMSHUE HA  BEIMYUHY
MIOBEPXHOCTHOT'O HATSYKEHHUSI.

Omanon omeema: BemectBa, n00aBleHHE KOTOPBIX K pPacTBOPUTEII0  YMEHbLIAET
MIOBEPXHOCTHOE HATSDKEHUE, Ha3bIBAlOT IOBepXHOCTHO-akTuBHbIMM (IIAB), Bemectsa,
No0aBJIeHUEe KOTOPBIX YBEJIMYMBACT MM HE M3MEHSET I[OBEPXHOCTHOE HATSIKEHHE —
noBepxHocTHO-uHaKTUBHBIMU ([IMAB).

3aganue 35.

[ToBepXHOCTHOE HATSHKEHUE, SBIAIOUICECS OJHOW W3 XapaKTEPHUCTHK IMOBEPXHOCTH pasJielna,
NpECTaBIsieT cOOOW OTHOIICHHE MOBEPXHOCTHOM HEPTHM K IUIOMIAIN MOBEPXHOCTH pa3Jierna
¢a3. Onpenenure yCIIOBHS, COTJIACHO NPHHIMIYY MUHHUMYMa SHEPTUH, KOTJa IOBEPXHOCTHOE
HaTsDKEHHE OyZeT UMETh MOJIOKUTEITHbHOE 3HAUCHHE.

Omanon omeema: IlOBEepXHOCTHOE HATSDKCHHE IIOJIOKHTEIBHO, €CIM HaxOAsIIHecs Ha
MOBEPXHOCTH YaCTUIBI B3aMMOACWCTBYIOT C YacTHIIAMHU OSTOW ke (a3bl CHIIbHEE, YeM C
qacTUIIaMH APYTor (assr (gs > Qv).

3ananue 36.

OTnu4aroTest M CBOMCTBA y4acTka (pa3bl, MPUMBIKAIOMIETO K €€ MOBEPXHOCTH, OT CBOIMCTB (a3bl
B 00beMe? UeM (pakTHyeckH SBISIOTCS YaCTUIIbI, HAXOAIINECS Ha IOBEPXHOCTH KA 10U (a3bl?
Omanon omeema: YacThlpl, paclONOKEHHBIE HA MOBEPXHOCTH, HAXOAATCS B JIPYroM
OKpY)KEHHHM [0 CpaBHEHUIO C YacTULAaMH, HaxoAsummucsi B oObeme (asbl, T.e.
B3aWMOJICHCTBYIOT KaK C OJHOPOJHBIMH YaCTHIIAMH, TaK M C YacTUI[AMH Jpyroro pojna. Takue
YacTUIBl 00pa3yloT O0COOYI0 TOBEpXHOCTHYIO (ha3y, CBOHCTBa KOTOPOH CyIIECTBEHHO
OTJIMYAIOTCSI OT CBOWCTB BHYTPEHHUX 00J1acTel (asbl.

3aganue 37.
PaccunraliTe MOJSIpHYIO MacCy HEIIEKTPOJIMTA, €CIIM €r0 MaccoBas J0Jsl B BOJIHOM PacTBOpeE
1,96% u xpucramumsanus npoucxomut npu —0,248°C. (OTBETHI NMPHBECTH C TOYHOCTBHIO 0
JIECSATHIX ).
Omanon omseema: AT3am = K- Cm, rae Kkp — kprockonuueckas KOHCTaHTa BOAbI, paBHas 1,86
rpaj/(Kr - MOJIb)

AT3am 0,248
Cm=——= =

= ise — 0,113 mosnb/kr Cm =

_ m _ 1,96
~ Cmm(p—Jas) 0,133-0,098

m
Mr m(p—b)

Mr = 150,4 r/Mos1b
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3ananue 38.

Beruncnute Temreparypy KWUIICHHS W 3aMep3aHHs BOIHOTO pacTBopa (GpyKTo3sl (m¢p.=5%)
(OTBETHI IPUBECTH C TOYHOCTHIO JI0 COTHIX).

Omanon omeema: ATkun = E(H20) - Cm; ATzam = K(H20) - Cm,

rae ATKun — noBellLIEeHUE TeMIIepaTypbl KUlleHus pactBopa; AT3am — MoHMKeHHEe TeMIepaTyphl
3amep3anus pactBopa; E(H20) — s0ynuockonuueckass KOHCTaHTA JJIsS BOJIbI, CIIPAaBOYHAS
BennunHa, paBHa 0,52 rpan - kr/monb; K(H20) — kprockonmdeckast KOHCTAHTA TSI BOJIBI,
CIIpaBOYHAs BEJIMYMHA, paBHa 1,86 rpaj - Kr/MOJIb

Cm — MonssIbHAs KOHICHTpAaNusg BEIICCTBA.
w1000 5000

~ (00— oyMr _ (100-5)180
ATxun = 0,52 rpax - xr/monsb - 0,29 monbe/kr = 0,15 °C. Txun = 100 + 0,15 = 100,15°C.
AT3zam =1,86 rpan - kr/moib - 0,29 mounb/kr = 0,54 °C. T3am = 0 — 0,54 = -0,54 °C.

Cm = 0,29 MoJsib/KT

3ananue 39.

KOHCTaHTa CKOPOCTH pachaja HeHHIMUIMHA Tpu Temrneparype 36°C pasua 6-10° ¢!, a npu
41°C — 1,2-10°° ¢, Boluncnute TemnepaTypHblii Kod(pGUIHEHT peakiuy (OTBEThI IPUBECTH C
TOYHOCTBIO 10 JIECSTHIX ).

T2-T1 41-36 k2 12105

Omanon omeema. Ko =Ky -y 10 y 10 =2 P5=2 y=4

T ki 6106

3aganue 40.

Kak wu3menurcs ckxopocts npsimoir peakuuun 2CO(r)+O2(r) — 2CO2(r) npu yBeIMUYEHUU
koHuentpanuu CO B 3 pa3a? (OTBEThI MPUBECTH C TOYHOCTHIO JI0 JECATHIX).

Bmanon omeema: v1 =K - ¢4(CO) - ¢(02); v2 =k - (3¢)2(CO) - ¢(02)

v2/ v1 =K - (3¢)((CO) - ¢(02)/ K - ¢}(CO) - ¢(02) =9

3aganue 41.
AncopOumsi KUCIopoja Ha BOJb(paMe MPU BBICOKUX TEMIIEpaTypax — SIBISETCS MPUMEPOM
XEeMOCOpOIIMU - XHMMHYECKOTO B3aUMOJIEHCTBUS MOJEKyl aacopOeHTa ©  ajcopbara.

[lepeuncnure OCHOBHbIE XapaKTEPUCTUKU TaKOM acOPOLIH.
Omanon  omeema:  HEOOPATUMOCTb,  JIOKAIM30BAHHOCTb,  MOBBIIMIEHHE  TEMIEPaTyphl
CIOCOOCTBYET €€ MPOTEKaHUIO

3amaunue 42.

Onpenenure, B KaKOM ClIy4ae BO3MOXKHO JTOCTH)KEHHWE MAKCHUMAJIbHO BO3MOXXKHOW BEJIMYUHBI
aacopOuuu 'y B COOTBETCTBUM € TeOpUEH MOHOMOJIEKYIIIpHOU aacopOuuu JIsHrMiopa.

Omanon omeema: MaKCUMaJbHO BO3MOXHAas BelMMYMHA aacopbuuu [v nocturaercs mpu
YCJI0BHUH, UTO BCC aKTUBHBIC HCHTPHI 3aHATHI MOJICKYJIaMU aI[cop6aTa.

3amaunue 43.

B 200 mi 0,12 M pactBopa KOH BBenu 5 r Bo3aymHo-cyxoro karuonura B H'-opme. TTocie

yCTaHOBJIEHUsI paBHOBecusi oTguibTpoBanu 100 mi pactBopa, JUisi HEMTpanu3aluu KOTOPOIO

norpedoBasock 20 mn 0,12 M pactBopa HCl. Ompenenurte mnosiHyl0 OOMEHHYIO €MKOCTh

KaTHOHUTA (OTBETHI PUBECTH C TOUHOCTHIO 0 JAECATHIX).

Omanon omeema:

C (KOH) = C(HCD) - V(HCD) _ 0,02-0,12

V' (KOH) 0,12

(co—¢cy)-V  (012-0,024)-0,02
m B 5

= 0,024 mosb/n

=

= 0,00384 mosb/T = 3,8 MOJIb/KT

13



3aganue 44.

[Tpu snexTpodopese yacTUlbl 3075 XJOpHAa cepedpa, MOJYyYEHHOTO CMENIMBAaHHEM pPaBHBIX
00BEMOB pacTBOpa HUTpara cepebpa ¢ koHmeHTpanued 0,005 Mons/n1 u XJopuaa HaTpus,
nepeMenarTcs K KaToay. B kakoMm auamna3zoHe HaXOWJIOCh 3HAUY€HHE KOHIIEHTPALMU pacTBOpa
xJiopuja HaTpus?

Omanon omeema. TOCKOJbKY 30Jb IEpeMeniaeTcs K KaToJy, TpaHyjla MUIEIUIbl 3apsbkeHa
MOJIOKUTENBHO. DopMyrna MHUIEIBI € TOJOXKUTEIBHBIM 3apsiIOM TPaHYIbl HMEET BH/I:
{[mAgCI] - nAg" - (n—x)NO3s™ }* - x NO3™ .

Urobbl obOpazoBanach MHUIEIAa MOJOOHOrO CTPOEHHUS, XJIOPUI HATpHs JODKEH ObITh B
HejocTaTKe. Tak Kak 00beMbl CMENIMBACMBIX PACTBOPOB OJMHAKOBHI, TO KoHIeHTparus NaCl
JI0JDKHA OBITh MeHbINE KoHIIeHTpau AgNQOs, T.e. meHbIne 0,005M.

3amaunue 45.

Paccunraiite BenmuuHy ajacopOIMHM YKCYCHOM KHCIIOTBI Ha TBEpJIOM aicopOeHTe, eciu ee
paBHOBECHAas KOHIIEHTpalus coctaBmia 0,22 Moib/1, a KOHCTaHTHl B ypaBHeHUU DpeliHmnxa
paBubL: K = 0,50 Moub/T, n = 0,45 (OTBETHI MPUBECTU C TOYHOCTHIO JIO JACCSTHIX).

Dmanon omeema: T =K - ", ecimn > 1

I'=K-c",ecmun<1, rae Kun— koHcrautel OpeitHinxa, Moay4aeMble SMITUPHYECKAM
IIyTEM B ONPEJCICHHOM OIPAHMYEHHOM JUana30He KOHUEHTpau.

I = 0,50 momb/r - 0,22%% = 0,25 Mosnb/T

3ananue 46.

OKCIIEPUMEHTAILHO YCTAHOBIICHO, YTO BEJIMYMHA MAaKCHUMaJbHOW aJcopOlMHU Ha yriie
cocrasiser 3,0-103mounb/r. Kakas Macca IpormoHOBO# KHCIIOTHI (agcopbaTa) afcopOHpoBanach
U3 PacTBOpa, B KOTOPOM YCTaHOBWIJIACh PaBHOBECHas KoHIeHTpauus 0,1 Moib/i, ecnu macca
ancop6enTa 1 r, a BenuunHa a = 6,0-1072 Moutb/11? (OTBETHI IPUBECTH C TOYHOCTBIO JI0 IECATHIX).
Omanon omeema:
[=Tp———3.10%—

" Catc 0,1+6 - 102
[’ — BenuumHa agcopOumu, Momib/T; I'w — TpenenbHas aacopOIus, MOJB/T; C — pPaBHOBECHas
KOHIIGHTpAIMs a1cop0aTa, MO/ (MONB/IM®); a — KOHCTAHTA, PaBHAs OTHOIICHUIO KOHCTAHTHI
CKOPOCTH J1eCOpOIINH K KOHCTaHTE CKOPOCTH aCOPOIINH
n(aacopbara) = 1,875 - 10~ moms
m(C2HsCOOH)=n-Mr=1,875-102-74=0,14r.

= 1,875 - 1073 Mmosb/T

3ananue 47.

BoruncnuTe nmoBepxHOCTHOE HaTsKeHHE Toiyosa npu 50°C, ecnu mpu MEAJIEHHOM BBITYCKaHUU
ero M3 crajarmoMerpa macca 38 kamenb coctaBuwia 1,486 r. Ilpu BeIlTycKaHMM W3 TOTO K€
cTaJlarMOMeETpa BOJIbI IIPH TOM ke TemIepaType Macca 25 Kamelb ee oka3anach paBHOU 2,657 r.
I[ToBepxHOCTHOE HaTskeHHe Boabl Tpu 50°C paBHO 76,91 - 103 H/M (oTBeTHl mpHBECTH C
TOYHOCTBIO JIO JECATHIX).

Dmanon omeema:

m(rtos) n(Boja) 7691 - 10-3 1,486 -25 283 - 10 H
n(ron) m(soga) 2,657-38 /m

rae o(ron.) u 6(H20) — moBepXHOCTHOE HaTsHKEHHE Todyona M Boabl; m(Toi.) u m(H20) —
Macchl Karesb Tojryona ¥ Bozsl; n(ton.) u n(H20) — uucio kanesns Toiryosia 1 BOAIBI.

o (ton) = g(Boja)

3ananue 48.

Hanummre popmyny munesib 30551 Al(OH)3 monyuennoro npu go6asienun k 0,005 i1 0,001 H.
pactBopa AlCl3z 0,002 11 0,0015 H. pactBopa NaOH.

Omanon omeema: AlClz + NaOH = Al(OH)3| + 3NaCl
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Cu =n/V n(AICl3) = Ca-V =0,001-0,005 = 5-10° monn
n(NaOH) = Cu-V = 0,0015-0,002 = 3-10-° mous - B m36bITKe AlCI3
[(AI(OH)3)m-nAIR*, 3(n-x)CI—]¥**-3xCl .

3ananue 49.

30716 cynbdaTta Gapust MOTyYeH CMENIMBAaHUEM PaBHBIX 00beMOB pacTBopoB Ba(NO3)2 u cepHoii
kucnoTel. Hanwmmre ¢opmyny wmuiemuisl 305, OJWHAKOBBI JIM HMCXOHBIC KOHIICHTPAIMH
AIIEKTPOJIUTOB, €CIIU B AJIEKTPUIECKOM T10JIe TPpaHyJIa IepeMeniaeTcs K anoay (+)?

Omanon omeema: Ba(NOs)2 + H2SO0s4 = BaSOsl + 2HNOs. CrezoBareibHo, SO TPaHYIIbI
cocTaBisoT MosieKyibl BaSOs. Tak Kak KOJUIOHIHAS YaCTHUIIA TIepeMeniaeTcs K aHoay (+), To ee
3apsil OTpUIATeNbHBINA. VI3 3TOrO CiieyeT, 4TO MOTCHIMATONPEACISIONMMA HOHAMH SIBIISIFOTCSI
cynb(aT-uoHbI U3 CepHOM Kuca0Thl (SO4%), a MPOTHBOMOHAMH — MOHBI BOJOPO/IA.

{m[BaS04] - nSO4* - (2n —x) . H'}* - xH*

Tak kak MHUIIEIUIA 3apsHKEHA, HCXOIHbBIE KOHI[CHTPAIIMHU JICKTPOIUTOB OJHHAKOBBL

3amaunue 50.

AncopOnusi WHEPTHBIX Ta30B Ha Yy SBISAETCS MNPUMEPOM (PHU3MUECKOW aacopOoumm —
BO3HMKAIOIIEH 3a CYeT BaH-JEp-BaajbCOBBIX B3aumozelcTBuil. Ilepeunciaure OCHOBHBIE
IPU3HAKU TaKOW acopOLMH.

Omanon omeema: 0OPATUMOCTb U yYMEHBIIEHUEM aJCOPOLMH IPHU MOBBIIIEHUN TEMIEpPaTypbl
(T.€. PK30TEPMUYHOCTH)

3ananue 51.
Paccuuraiite jkene3Hoe uucio, ecnu Ha «3amuTy» 5 mi 3018 Fe(OH)s momwo 2 mu 0,001%
pacTtBopa jkenatuHa. [IMOTHOCTH pacTBOpa MPHUHATH paBHOM 1 T/MI (OTBETHI MPHUBECTU C
TOYHOCTBIO JIO THICSYHBIX).
Omanon omseema. Konnenrpanus xenaruna pasaa 0,001r/100 mi.
C(xen) V(xen) 0,001\100 -2
~ V(30ib) B 5

= 0,004 mr

3amaunue 52.

[Tpu pH = 6 uncynuH npu s1ekTpodopese ocraercs Ha crapre. K kakoMy 351eKTpoay MHCYJIUH
Oyner mnepeMmemaTbCss NpU AIIEKTpodope3e B PacTBOPE XJIOPOBOJOPOAHONW KHUCIOTHI C
koHIeHTpanuei 0,1 Mmonb/n?

Omanon omeema. Tak xak npu pH = 6,0 uHCYIUH OCTaeTcs Ha CTapTe MpHU 3eKTpodopese,
clenoBarenbHo, ero pl = 6,0.

pH pactBopa comnstnoit kuciorel = — Ig a(H") = —1g vy - ¢(HCI),

rie y — ko3¢hGuimeHT akTuBHOCTH, paBHbii 0,76: pH = -1g(0,76 - 0,1) = 1,12.

pH pactBopa HCI menbiie pl, mosTomy Mojiekyna MHCYJIMHA B PacTBOPE COJSHOM KHCIOTHI
nproOpeTaeT MoJIOKUTENBHBIN 3aps/l U B 2JIEKTPUUYECKOM T0JIe OyAeT nepeMenaTbes K KaToany.

3amaunne 53.
byner nu npoucxoauts HaOyxanue xenatuHa (pl = 4,7) B aneratHoM O0ydepe, NpUroToBICHHOM
u3 100 mu pactBopa amerara Hatpus U 200 M pacTBOpa YKCYCHOH KHCIIOTHI (OAMHAKOBBIX
KoHUeHTpauui) npu 20°C? Kak MOXHO yCKOpHTH Tpoliecc Habyxanusa? OTBET MOSICHUTE.
Omanon omeema: BennunHa HaOyXaHUs 3aBUCUT OT MHOTUX (pakTopoB, B TOM uucie u ot pH
cpenbl. pH aneratHoro Oydepa onpeaensieTcs 1o ypaBHEHHUIO:

K 41 0,1 - C(conn)
PRatig 0,2 - C(KUCJIOTHI)
C(comun) = C(KUCTOTHI)

pH =
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1
PH = pK, +lg>- =475 + (-0,3) = 445

B u3oanekrpuueckoit Touke (pl =4,7) creneHs HaOyxaHUs KelaTHHA MUHUMAIbHA.

pHoyp = 4,45 < pl, cnenoBartenbHO, YaCTHUIIBI JKEJIATHHA MPUOOPETAIOT «+» 3apsia; OJHOMMEHHO
3apsOKEHHbIE YacTHIBl OTTAJIKUBAIOTCA JApPYyr OT jApyra, Mmoiekyna BMC paspeixisercs,
HaOyxaHue yBenuuuBaercsa. B manHom OydepHoM pacTBope HaOyxaHuWe JKeTaTUHA MPOUCXOIUTh
Oyner. HabyxaHue MOXHO yCKOPUTH ClIa0bIM HarpeBaHUEM.

3aganue 54.
Onpenenure Mo JaHHBIM CTaJarMOMETPUYECKOTO MCCIEA0BAHUS ITOBEPXHOCTHOE HATSKEHUE
3TUJIOBOTO crupta mpu 25°C, ecnm 4uciio Kameiab Boabl — 32, a cnupTta — 64. Macchl Kanenb
cnupTta 1 Boabl paBHbl 4,713 u 4,724 r cooTBeTcTBEHHO. [[0BEpXHOCTHOE HATSYKEHUE BOABI IPU
25°C paBuO 71,97 - 102 H/M (OTBETHI IPHBECTH C TOYHOCTBIO [0 JECATHIX).
Omanon omeema:

m(cnupT) n(Boaa) 4,713 - 32

=7197 - 103———=135,9 - 103 H/m.
n(coupTt) m(Boga) 64 - 4,724 /M

o (cnupT) = o(Boaa)

3ananue 55.

[Tonb3ysice mnpaBunom Tpaybe—[rokio, ompeaenuTe, BO CKOJIbKO pa3 MOBEPXHOCTHAs
akTUBHOCTh amuiioBoro cnupra CsHi11OH Oosnbliie mOBEpXHOCTHOW AaKTMBHOCTH 3THUIIOBOIO
criupta CoHsOH?

Omanon omeema: npasuno Jlrokiao-Tpaydbe - B J11000M TOMOJIOTUYECKOM Py IHPH MallbIX
KOHIIGHTpaUUsAX YIUIMHEHUE YyriaepoiHod wnenu Ha oxany rpynny CHz yBenuuuBaer
MOBEPXHOCTHYIO aKTUBHOCTD B 3 — 3.5 pasa.

AmuiioBeii  cniupt CsH11OH  otnuyaercss ot stwioBoro CoHsOH wa 3 rpynmer  CHp,
CJIe/I0BATENBHO, TOBEPXHOCTHAS AKTHBHOCTH aMHJIOBOTO CIIMPTa GomnbIe 3°=27 pas.

3anmanue 56.

[ToreHnman CTEKISIHHOTO OJJIGKTPOJa B aHaJIM3UpyeMoM pactBope cocraBiser 0,238 B.
Omnpenenure pH, ecnm E° mamnoro crexmsHHOro snekrpoga cocrasiser 0,346 B (orser
MPUBEANUTE C TOYHOCTHIO 10 COTHIX)

Omanon omeema: Jlnsa crexnsunoro sexrpoaa E = E’- 0,059pH.

Orcrona pH = (E’- E)/0,059 = (0,346-0,238)/0,059 = 1,83.

3aganue 57.

Jlns xanmmbposku pH-meTpa ucnonb3oBamu Oydepusiii pactBop ¢ pH 10. Paccuuraiite E’
CTEKJISTHHOTO 3JIEKTPOZA, €CIM MU3MEPEHHOE 3HA4Y€HHE MOTEHIMAla CTEKISIHHOIO JJIEKTpoAa B
sTOoM pactBope coctasiser 0,012 B (oTBeT npuBEIUTE C TOYHOCTHIO A0 THICSYHBIX ).

Omanon omeema: J{ns creknstuaoro sextpona E = E’- 0,059pH.

Orcrona E’=E+0,059pH = 0,012+0,059+10 = 0,602 B.

3ananue 58.
Onpenennure MOBEPXHOCTHOE HaTspkeHWe Boabl mnpu  20°C 1O ClEAYIOMUM  JTaHHBIM
CTaJIarMOMETPUYECKOI0 MCCIEeIOBAHUSA: YUCIIO Kareiab BoAbl — 31, yucio Kamenp arnerona — 95.
[ToBepxHOCTHOE HaTskeHue aneroHa npu 20°C pasHo 23,70-10° H/M (OTBeThl HpUBECTH C
TOYHOCTBIO JI0 IECATHIX).
Omanon omeema:

m(auet) n(Boja)

o (anet) = g(Boza) n(aner) m(Boza)
n(anet) m(Boja) 95-1

=23,70- 103——=172,6 - 103 H/m.
m(aner)n(Boza) 1-31 /M

o(Boja) = o (auer)
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3anmanue 59.

[Tommmep maccoii 2 T TOMECTHIHM B CKISIHKY ¢ OeH3uHoM. Uepe3 20 MHH TOJMMEp BBIHYJIH W3
CKJISTHKH W B3BECHJIM, Macca cTtana 2,5 r. Paccuuraiite crenens HabyxaHus moimmMepa B %.
Omanon omeema:

m—my 25—2
a=——100=—100 = 25%
mg 2
rje m, — Macca MnojuMepa JI0 HaOyxaHws, M — Macca MoJuMepa Mocie HaOyXaHus; o —

CTereHb Ha0yXaHusI.

3ananue 60.

3omotoe yucio kernatuHa paBHo 0,01 mr. Kakoit o6wem pactBopa (p = 1 /™M) ¢ MaccoBoi
nonel xenatuHa, papaoi 0,01%, creqyer no6aButh k 10 M 30151 30J10Ta ISl IPEAOTBPAILICHUS
KOaryJupymoluero Aeiucrsus 1 mir pactBopa ¢ MaccoBoi foJei xsuopuaa Harpus 10%?

Omanon omeema: 30710TOE YUCIIO — MUHUMaNIbHasA Macca (Mr) BMC, koropas npeagorspaiuaer
koaryysinuio 10 MJI KOJJIOMTHOTO pacTBOpa 30J10Ta MpH Jo0aBiIeHUH 1 MJI pacTBOpa ¢ MaccoBoOil
nonent xsopuna Hatpus 10%. 0,01 mr xematuna (BMC) conepxutcs B 0,1 Ma pactBopa ¢
MaccoBoil poseit skemarnHa 0,01%. CnenoBarenbHo, kK 10 MJI KOJUIOMIHOTO pacTBOpa HAIO
no6asuts 0,1 mut 0,01% pacTBopa xenaTuHa.

3ananue 61.

OO0bsicHUTe MeXaHU3M JIeHCTBUS Oy(epHBIX CUCTEM Ha MpuUMepe aleraTHoro 0ydepa.

Omanon omeema: TlocTosHCTBO pH Momaep:KUBacTCs 3a CYET TOTO, YTO J00aBiIsseMbie HOHBI HY
u OH" cBA3BIBAIOTCS OJHMM M3 KOMIIOHCHTOB OYy(EpHOH CHCTEMBI B MaJIOJUCCOLUUPYIOIIEE
coenuuenue. Jlo6aBieHne HEOOIBIIOTO KOJINYECTBA CUIIbHON KucaoThl (H):

CH3COO™ +H*= CH3COOH

Jlo6aBiieHre HEOOBIIOrO KOJMYECTBA CHITbHOTO ocHOBaHus (OH):

CH3COOH + OH = CH3COO™ + H20

3ananue 62.

CTexJIsIHHBIHN 2JeKTPO/Jl, COeIMHEHHBIN B TalbBAaHUYECKYIO LIEMb C 3JIEKTPOJIOM CpaBHEHUs npu T’
= 298 K, cnavana nmorpy3unu B pactBop ¢ pH = 3,5, a 3arem — B uccienyemMyoo nmpody MoJioKa.
ITpu stom DJIC nenu ymenbmunacs Ha 0,089 B. pH monoka B HOpMe HaxOAWTCS B Mpesenax
6,6-6,9. Ouenure pe3ynbTaT HCCIEIOBAHUS MOJIOKA, €CJIM Y4YeCTb, YTO H3MEpPUTEIbHBIN
AIIEKTPOJ 3apsHKAETCS OTPUIIATEIIHHO 110 OTHOIICHHUIO K DIIEKTPOIY CPAaBHEHUSI.

Omanon omeema: IloTeHuan CTEKISTHHOTO 3JIeKTposa B pactBope ¢ pH = 3,5 onpenensercs no
ypasHeHuio: @1 = ¢° — 0,059 - 3,5; HoTeHUMaN CTEKIAHHOTO 3JIEKTPosia B MccieayeMoil pobe
MOJIOKa OTIpesieNIieTcs 110 ypaBHeHuio: ¢ = ¢° — 0,059 - pH.

¢? — ¢! =—-0,089, Torga —0,089 = 0,059 - (3,5 — pH); pH = 3,5 + 0,089/0,059 = 5,01

5,01 < 6,6, cneqoBaTeIbHO, MOJIOKO UCTIOPTHIIOCH.

3aganue 63.
B ximHuke npu aeruapatanuu (00€3BOKHMBAHUU) OOJBHOTO pacueT WHGY3UOHHON Tepanuu
MPOU3BOJIAT C YYETOM OCMOJISIPHOCTH TIIa3Mbl KpOBH. OCMOJIIPHOCTD TUTa3Mbl 00ECTICUNBACTCH,
B OCHOBHOM, 3a CYET COJEp)KaHHUS HWOHOB HATpUsS W XJOpa, OJHAKO TPH HEKOTOPBIX
MATOJIOTHIECKUX COCTOSTHUSAX CYIIECTBEHHOE BIMSHUE HAa OCMOJIIPHOCTh MOTYT OKa3bIBATh MOHBI
KaJIUsl, MOJIEKYJIBI TJIFOKO3bI M MOYEBUHBI. Paccunraiite ocMoaspHOCTh miasmbl, eciau ¢(Na*) =
155 mmons/i, ¢(K) = 5 mmons/n, ¢(CeH1206) = 10 mmoins/i, ¢c(CO(NHz2)2 = 20 MMOIIB/11 (OTBETHI
NPUBECTH C TOYHOCTHIO /IO COTBIX).
Omanon omeema. JIns pacdera OCMOJIIPHOCTH B YCIOBUSIX KIIMHUKHU UCTIONIB3YIOT (OPMYITY:
Coom = 2 - [e(Na™) + ¢(K")] + ¢(CeH1206) + c¢(CO(NH>)2);
Coew = 2: (155 + 5) + 10 + 20 = 350 mocmoin/a1 = 0,35 ocMob/I1.
OCMOJIIPHOCTH TUTa3MBI KPOBH BBIIIIE HOPMBI — THIIEPOCMOJISIPHOCTD.
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3amanue 64.

[Tpu HecaxapHOM nuadeTe BBLACISAIOTCS OOibIIne 00BeMBbl pa30aBlIeHHONH MOYH, OCMOJISIPHOCTh
koTopoi cHmwkaercs 10 0,06 ocMoib/1. BerauciuTe 0CMOTHYECKOE JIaBJICHUE TaKOW MOYHU NP
310 K (oTBeTHI MPUBECTU C TOUHOCTHIO /10 ACCITHIX ).

Dmanon omeema: Pocm = CRT = 0,06 - 103 - 8,31 - 310 = 154566 I1a = 154,6 kIla
OcMoTHYecKoe JaBjieHHe pa30aBJICHHOW MOYM 3HAYUTEIHHO HUKE OCMOTHYECKOTO IaBJICHUS
TTa3MbI KPOBH.

3ananue 65.

Ornpeaennute KOHIICHTPAIMIO HOHOB BOJIOPOia B apTepuaibHoil KpoBu ¢ pH = 7,42 (oTBETHI
MIPUBECTU C TOUHOCTBIO JIO JIECATHIX ).

Bmanon omeema: pH = — lg C(H") orcrona C(H") = 10°1 = 10742 =3,8 - 10 mons/n.

3amaunue 66.
Uro npousoiiner ¢ sputporuramu npu 310 K B 2% pactope rimtokossl (p = 1,006 r/mi)?
Omanon omeema: Pocm = CRT

wp10 _ 2:1,00610
c=22"— =0,111Mmomab/n
Mr 180

Pocm = CRT =287,951 klla
Pocm 2% pactBopa rirok0o3bl MEHbILIE OCMOTHYECKOIO JaBI€HUs KPOBH, I03TOMY C
SPUTPOLIUTAMH B TAKOM PacTBOPE MPOU30MIET IrEMOJIU3.

3agaHue 67.

B coctaB nexapCTBEHHBIX MPENapaTroB, PEKOMEHAYEMBIX IS JICUCHHS IKeJIe30eUITUTHON
aHemuu, BXoaaT conu xene3a(ll), koTopeie Jerko OKUCISIOTCS gaxe Ha Bo3ayxe. Onpenenure ¢
MOMOIIBI0 PAcueTOB, MOXET JIM Jo0aBisieMas B COCTaB JICKAPCTBEHHBIX IIPEMapaToB
aCKOpOMHOBAsI KHCIIOTA MPEISTCTBOBATh UX OKucieHuto, eciu ¢°(Fe*'/Fe?t) =0,77B,

¢' (merumpoackop0. k-Ta/ackop0. k-ta)= 0,14 B.

Dmanon omeema: ¢°(Fe3*/Fe?*) > ¢’ (mermmpoackopb. K-Ta/ackopO. K-Ta), IIO3TOMY
oxuciuTeneM spisercs Fe®', a BoccranoBuTeneM — ackOpOHHOBAS KHCIIOTA.

E = ¢° /(ok-n151) — ¢° /(Boc-ns1) = 0,77 — 0,14 = 0,63 B.

CrnenoBarenbHO, peaklus TMPOTEKAaeT B CTOPOHY OOpa3oBaHUS HCXOJHBIX BEIMIECTB -
aCKOpOMHOBAsI KKCIIOTa MpensTcTByeT okuciaenuto Fe(Il).

3ananue 68.
K 100 ma xpoBu ans usmenenust pH ot 7,36 no 7,00 Hayno 106aBuTh 3,6 MII COJSIHON KHUCIIOTHI €
koHueHTpauueit 0,1 Mmonw/n. Onpenenute OydepHYHO €MKOCTh KpPOBH IO KHUCIOTE (OTBET
MIPUBEINTE C TOYHOCTHIO JIO IECATHIX).
Omanon omeema:

n (3KB K — Thl)

ApHV
n(HCl)=0,1-3,6-10°=23,6 - 10 moms
36 -10—4 _ 001
=036 01 "% MOJIb /1.
3aganue 69.

Jlns xamuObpoBkn pH-metpa mcmonbsoBamu Oydepusii pactBop ¢ pH 5. Paccuuraiite E’
CTEKJISTHHOTO 3JIEKTPOZA, €CIM MU3MEPEHHOE 3HAau€HHE MOTEHIMalla CTEKISHHOTO 3JIEKTpoja B
sToM pactBope coctapisier 0,11 B (oTBeT mpuBeanTE C TOYHOCTHIO IO COTHIX)

Omanon omeema: J{ns creknstuaoro snektpona E= E™-0,059pH.

Orcroga E’=E+0,059pH = 0,11+0,059+5 = 0,405 ~ 0,41 B.
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3amaunue 70.
PaccunraiiTe MmOTEHIMAT MEIHOTO OJJIGKTPOJA, IOMEIIEHHOTO B PAcTBOp HHUTpaTa MEJH,
conepxamiero 18,8 r Cu(NOs)2 B 200 Mt pactBopa, eciu E’cuzticu) = 0,337 B (oTBeT npuBeaute

C TOYHOCTBIO JIO COTBIX).

Omanon omseema: Eq, = Eo(Cu2+|Cu) + %Sglg[cuﬂ]

Paccunrtaem koHrenTpanuio nona Cu®* B pactope: Cu(Cu?") = n/V=m/(MV)

C(Cu?t) = % = 0.5 mMosb/a . IloxcraBnsem 3HaueHne C(Cu®') B ypaBuenme HepHcra:
Ecy = 0,337 + MlgO,S =0,328B ~ 0,33 B
2

3ananue 71.

Beruucniure pH pactBopa comnsHO# kuciotel, B kotopoMm c¢(HC1)=0,0004 wmomnb/n, ecnu
KOA((UIIMEHT aKTUBHOCTHU Y = 1(OTBETHI MPUBECTU C TOYHOCTHIO JIO JCCSTHIX).

Omanon omeema: ¢(HCI) = c¢(H").

pH=-Igc(H")=-Ig (4 -10%) =34

3ananue 72.

Paccuuraiite 3nauenne pH ammuaynoro 6ydepa, B 1 1 koroporo conepxutcs 0,1 Mosib aMMuaka
u 0,2 mosb HuTpata amMoHuss NH4NOs. Koncranra ocHoBHOCTH ammuaka KB = 1,76 - 10°
(OTBETHI MPUBECTU C TOUHOCTHIO JIO IECSTHIX ).

Omanon omeema:

PH = 14 +IgK, + lg 5 oo = 14 + 161,76 - 10 S+ g2 = 8,94

3ananue 73.

B xakom Hampasnenuu nanHas OBP mporekaer camonpousBoibHo npu c.y.: H2SO4 + HC1—Cl»
+ H2S03 + H20? Paccunrars 3JIC atoit peaximu, ecmm ¢°(Cla/2CH)= 1,36 B; ¢° (S04 /SO3%) =
0,22 B (0TBETBI IPUBECTH C TOYHOCTHIO JIO JACCATHIX ).

Omanon omeema: Oxucnennas gopma OB-maper (Cl2 + 2e — 2Cl7), umetromeii OombIiee
MOJIOKUTEIBHOE 3HAYCHHE IMOTEHIIMANa, SIBISIETCd OKUCIHMTENEeM, a BOCCTaHOBIEHHas (opMma
OB-mapsr (SO4% + 2H' +2e— SOs* + H,0), umeromeii MeHpIee 3HAYEHHE MOTEHINANA, —
BoccTaHoBHTeneM. CrenoaTensHo, Cly — okucnuTens, a SO3?” — BOCCTAaHOBHTENb.

IMpu c.y. camomnpousBonbHOo uaet peakmus: Clo+H2SO3+H20 — HaSO4+2HCI.

OC peakuu: E = ¢ (ox-1s) — ¢ (Boc-ns1) = 1,36 — 0,22 = 1,14 B> 0.

OBP nporekaeT caMOnpoOU3BOJIBHO MIPHU C.y. CIIpaBa HAJIEBO

3aganue 74.

Penokc-MHIUKATOPB! MO3BOJISIOT ONPEAEIUTh OKHCIMTEIbHO-BOCCTAHOBUTENbHBIN MOTEHIINAI
BEIIECTB HEIIOCPECTBEHHO B OMOJIOTMYECKUX TKAHAX, HE pa3pymias ux. Onpeaenute, Oyaer n1u
OKparileH Kpe3oJoBblii cunuit (¢ = 0,032 B) B Guonornueckoii cucteme: AeruapoackopOMHOBas
KkucioTa/ackopounoBas kuciora (¢ ‘= 0,14 B) (oTBeThI IPUBECTH C TOUHOCTHIO /10 AECATHIX).
Omanon omeema: Tak Kak OKpallleHa OKHCIeHHas ¢opMa Kpe30JOBOTO CHHEro, a
BOCCTAHOBJIEHHAsl OeclBETHA, TO, CJEAO0BAaTEIbHO, OMONOrMuYecKkas CHUCTeMa JOJKHAa ObITh
OKHCITUTENIEM, U €€ OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIM MOTEHIMAT JOJKEH OBITh OoJibIle
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOIO OTEHLIMAA PEIOKC-UHINKATOPA.

Tak kak@®/(meruapoack./ack.) > ¢° /(MHI.) Kpe30JOBbI CHHHN OyIeT OKpallleH B CHCTEME
JETHUAPOaCKOPOMHOBAS KUCIIOTA/aCKOPOMHOBAS KUCIIOTA.
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3amanue 75.

30J1b MOITYYEH MIPU NPOMBIBAHUU CBEXKENIOIYYEHHOI0 ocajka Hoauna cepedpa(l) pacrsopom
noaunaa Hatpust. Kakum Metonom nosydes 30ib6? OObsICHUTE, TOYEMY B IPOXOJIAIIEM CBETE OH
UMEET KPacCHO-OPaH)KEBbII OTTEHOK, a B OTPAXXEHHOM — T'OJIy00ii.

Omanon omeema: Crnocod MOIy4eHUs 3071 U3 COJNEH ¢ OJUHAKOBBIM aHHMOHOM — Ha3bIBaeTCS
HeNTHU3aluen.

OpHuM u3 cneuu@uyeckux CBOWCTB KOJUIOMJIHBIX CHCTEM SBISIIOTCA ontudyeckue. OIHUM U3
ONTUYECKUX CBOWCTB SBISETCA OMNAJICCICHLNS —ABJICHHE pACCESHUS CBETa Melb4YalllInMu
yacTUllaMM (caMocBeueHME KaxaoW uacTuubl). [loaTomy okpacka 305iell B OTpPaK€HHOM U
pOXOJALIeM CBeTe OyAeT pa3nn4Hoil. B yacTHOCTH, Genble 30111 B MPOXO/SIIEM CBETE MMEIOT
KPacHO-XKEJNITYI0 OKpacKy, a B OTPaXEHHOM — rojyOoBaTyro. JlaHHBIN 301b uUMeeT Oenyro
OKpAacKy.
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Kpumepuu oyenueanusa npu 3auéme

Jdeckpunropnl
NMPOYHOCTH 3HAHMH, yMeHHe 00bSICHATH JIOTHIHOCTDH B
Ormerka MOJTHOTA BBINOJIHECHHSA CYIIHOCTDH SIBJIEHHIA, MOCJ1e/I0BATEIBHOCTD
3alaHuil TeKylero MPoIEeCcCOB, 1ej1aTh
KOHTPOJIsI BbIBO/bI
3a4TEHO MIPOYHBIE 3HAHMS OCHOBHBIX | YMEHHE OOBSCHSITH JIOTUYHOCTh U
MIPOIIECCOB M3Y4aeMOM CYIITHOCTH SIBJICHUH, IMOCIIEIOBATEILHOCT,
MpeIMETHON 00J1acTH, MPOIIECCOB, COOBITHH, MIPOSIBJICHHBIE TIPU
ITOJTHOTA PACKPBITHS TEMBI, JIelIaTh BBIBOJBI U BBINTOJTHCHHHY 3aJaHUH
BJIaJICHUE 0000I11ICHHSI, 1aBaTh TEKYIIEro KOHTPOJIS.
TEPMHUHOJIOTHUECKUM apryMeHTUPOBaHHbBIC
armapaToM IPH BRITIOTHCHUH | OTBETHI, IIPUBOIUTH
3aIaHUM TEKYIIETro MIPUMEPBI, IPOSBICHHBIC
koHTpois. bonee 70 P BBINOJIHEHUHN
MPOLEHTOB 3aJaHui 3aJlaHUM TEKYILETO
TEKYIIEro KOHTPOJIS KOHTPOJISL.
BBIITOJTHEHEL.
HE 3a4TCHO HEJIOCTaTOYHOE 3HAHHE ca0Oble HABBIKU aHAJIKM3a | OTCYTCTBHUE JIOTUYHOCTH H

H3y4aeMoU peaMeTHOU
obOactH,
HEYJIOBJIETBOPUTENIBHOE
PacKpBITHE TEMBI, C1aboe
3HaHHUEC OCHOBHBLIX BOIIPOCOB
TEOpUH, TOIYCKAIOTCS
CYIIECTBEHHBIE OINOKU TIPU
BBIIIOJTHEHUH 3aJlaHUI
TEKYIIEeTro KOHTpoust. MeHee
70 TIPOIIEHTOB 3aIaHUI
TEKYIIETo KOHTPOJIS
BBITIOJTHEHBI.

SIBJICHHM, ITPOLIECCOB,
COOBITHH, OIIMOOYHOCTH
WM HEYMECTHOCTh
MPUBOJAUMBIX IPUMEPOB,
MIPOSIBJIICHHBIE TIPH
BBITIOJTHEHUH 3aJ]aHUI
TEKYILEro KOHTPOJISL.

MTOCIIEI0BATENBHOCTH MPH
BBINOJHEHUH 3aaHuI
TEKYIIEro KOHTPOJIS.

I(pumepuu OUCHUBAHUSA MECM 06020 KOHMPOJIA:

MPOIICHT NPAaBHUJIHHBIX OTBETOB OTmeTkH

91-100 OTJINYHO

81-90 XOPOIIO

70-80 YJIOBJICTBOPHUTEIHHO
Memnee 70 HEYJIOBJICTBOPUTEIILHO

HpI/I OIICHHBAHHUH 3aI[aHI/II>i C BLI60pOM HCCKOJIBKUX IIPAaBUJIbHBIX OTBCTOB MJOITYCKACTCA OJAHA

omrnoxa.

21




Kpumepuu OUeHueanuAn Kwnnemenuuﬁ U WKajilbl OUCHKU

Ouenka Onenka OueHka «xXopoiio» OneHKa «OTJIMYHOY
«HEYHOBJICTBOPUTEIBHO» | «yIOBJIETBOPUTEJIBLHO» | (3aYTEeHO) (3a4TeHo) win
(He 3a4TeHO) WK (3auTeHO) NIn HJTH 10CTATOYHBII BbICOKHUI1 yPOBEHb
OTCYTCTBHE Y/I0BJIETBOPUTEJIbHBI | yPOBEHb OCBOEHHUA
chopMUPOBAHHOCTH (moporosbIi) OCBOEHUSA KOMIIeTEHIIU U
KOMIIeTeHIN U YPOBEHb OCBOCHHS KOMIIeTeHIINH

KOMIIeTeHINH
Hecmoco6noCTh OO0yyvaromuiics OO0yyaromuiics OO6yuaromuiics
oOyuJaromerocs JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
CaMOCTOSITEIBHO CaMOCTOSITETIBHOCTD B CaMOCTOSITENILHOE CIOCOOHOCTH K
MPOAEMOHCTPUPOBATH MPUMEHEHUHN 3HaHUH, MpYMEHEHNE 3HAaHUN, | TIOJIHOU

3HaHUI [IPU PELICHUN
3alaHUH, OTCYTCTBUE

YMEHUI U HABBIKOB K
PELICHHIO YIEOHBIX

YMEHUI U HABBIKOB
MIPU PEILIEHUU

CaMOCTOSTEIBHOCTH B
BBIOOpE criocoda

CaMOCTOSITETLHOCTH B 3aJJaHU B [TOJIHOM 3aJlaHui, perieHus
IPUMEHEHUHN YMEHUIL. COOTBETCTBHH C AQHAJIOTUYHBIX HECTaHAAPTHBIX
OtcytcTBUE 00pa3uom, JaHHBIM oOpasuam, 4yTo 3aJlaHui B paMKax
IMMOATBCPIKACHUA HAJINYUA ImpernogaBaTciicm, 1o MMOATBECPIKAACT JUCHUIIIIMHBI C
c(hOopMHPOBAHHOCTH 3aJaHUsAM, peILCHHE HaJIn4ue HCIOJIb30BaHUEM
KOMIIETCHLIUU KOTOPBIX OBLITO cthopMupoBaHHOM 3HaHUH, yMEHUN U
CBUJICTENBCTBYET 00 MOKa3aHo KOMIIETEHIIUU Ha HaBBIKOB,
OTpHLIATENBHBIX IpenogaBaTeeM, 0oJiee BEICOKOM MIOJTyYEHHBIX KaK B
pe3yibTaTax OCBOCHUS CIIEyeT CUUTATh, YTO yposae. Hannuue XOJIe OCBOCHHUS
y4eOHON AUCIUTLIUHBI KOMIICTCHIIMS TaKOM KOMIIETCHIIUH JTaHHOM JUCIUILINHEI,
chopmupoBaHa Ha Ha JIOCTaTOYHOM TaK U CMEXHBIX
YIOBJIETBOPUTEIIEHOM YpOBHE JUCLUIUINH, CIIEAYeT
YpOBHE. CBUJICTENLCTBYET 00 CUMTATh
YCTOMYUBO KOMIIETEHIINIO
3aKperICHHOM chopMHUPOBaHHOI Ha
MPaKTUYECKOM BBICOKOM YPOBHE.
HaBBbIKEC
Kpumepuu oyenusanus cumyayuoHHBIX 340ay:
Jdeckpuntopsi
OTMeTKa HOHHMANe aHaIu3 HaBBIKH npogeccuoHaIbHOE
CUTyalMHu peLieHust MBbILLIeHUE
npoodJieMbl
CUTYallUH
OTIIMYHO MOJHOE BBICOKAST BBICOKAsI BBICOKHI1 ypOBEHB
MOHUMAaHNE CIIOCOOHOCTD CIIOCOOHOCTD mpogecCHOHANBHOTO
rpooJieMsl. Bee AHAJIM3UPOBATh  [BHIOPATh METO] MBILITICHUS
TpeboBaHMs, CUTYyaLHuIo, pereHus
MPEABABIIACMBIC K ICJIaTh BbIBOALI HpO6HeMBI,
BaJlaHUIo, [YBEpPEHHBIE
BBITTOJTHEHBI HaBBIKW PELICHUS
CUTYyaluu
XOpOouIOo MOJIHOE CIIOCOOHOCTD CIOCOOHOCTD ITOCTaTOYHBIN YPOBEHB
MOHUMaHUE AHAIM3UPOBATh  [BEIOPATH METOJ MpogecCHOHANTBEHOTO
mpobiemsl. Bee CUTYyaLUIO, peleHus IMBILITICHUS.
TpeboBaHMs, menaTh BBIBOABI  [IPOOJIEMBI Jlommyckaercs ojiHa
MpPETbSIBISIEMBIC K [YBEPECHHBIC ornOKa, 1100 oHa-]BE
BaJlaHUIo, HABBIKU PEIICHNs |[HETOYHOCTU B OTBETE

22




BBITIOJTHCHBI CUTyaIuu
yIOBIETBOPUTEN [HACTUYHOE YIOBJIETBOPUTENH [yOBJIECTBOPUTENbH [TOCTaTOYHBIH YpPOBEHB
BHO MOHUMaHUE Hasi CIIOCOOHOCTE  [bI€ HABBIKU MmpohecCHoHaTBHOTO
MpoOIeMBI. AHATM3UPOBATh  [PEILCHHUS MBILITCHHS.
BonapmMHCTBO CUTYaLHIO, CUTyaLNH Jlomyckaetcst 6omnee
TpeOOBaHMIA, e1aTh BEIBOABI MBYX HETOYHOCTEH B
[PEIBABISIEMBIX K oTBeTe 10O omMbKa B
BaIaHUIO, MOCIIe0BATENIEHOCTH
BBITIOJTHCHBI pereHus
HEYIOBJIETBOPUT |[HEMOHUMAaHUE HI3Kas HEI0CTATOYHBIC OTCYTCTBYET
€ITHHO MPOOIEMBI. CITOCOOHOCTH HABBIKH PEIICHIIS
Mmuorue AHATTM3UPOBATh  [CUTYAIMH
TpeOoBaHMUA, CUTYaIHIO
MpeabsBIsIEMBIC K
BaJlaHuUIO, HE
BBIIOJIHEHBI. HeT
orBeTa. He ObLI1O0
MOTIBITKU PEIINTh
Bagaqy
Kpumepuu oyenusanusn cobecedosanusn:
Jdeckpunropbl
yMeHHe 00bsICHATH JIOTHYHOCTH H
Otmerka . CYUIHOCTDH SIBJIEHHIA, NOCJIE0BATEILHOCTD
NMPOYHOCTH 3HAHUH
MpPoLEeccoB, 1eJ1aTh 0TBeTa
BBIBO/IbI
OTJINYHO IIPOYHOCTH 3HaHI/II\/'I, 3HAHUC BBICOKOC YMCHUC BBICOKAas JIOTUYHOCTHh U
OCHOBHBIX TTPOIIECCOB OOBSACHSITH CYIIHOCTb, IIOCIIEZIOBATEIHPHOCTh
HA3y4aeMoOU NpeaMETHON SIBJICHHM, ITPOLIECCOB, OTBETA
00JIaCTH, OTBET OTIMYACTCS | COOBITHIA, I€NaTh BHIBOIBI
TIIyOWHOM U TIOITHOTOM u 0000I11IeHH, JaBaTh
PACKPLITUA TCMBbI; APryMCHTHPOBAaHHBIC
BIIaJICHAEM OTBETHI, TPUBOIUTH
TEPMHUHOJIOTHUECKUM MIPUMEPHI
anmapaTom
XOpOIIOo MIPOYHBIE 3HAHUS OCHOBHBIX | YMEHHE OOBICHSITH JIOTUYHOCTh U

MPOLECCOB U3y4aeMOil
peaMETHON 00J1acTH,
OTIIMYAETCS TITyOHHOH U

IIOJIHOTOM PaCKpBITUS TEMBI;

BJIaJICHHE
TEPMUHOJIOTHYECKUM
anmapaToM; cBOOOIHOE
BJIaJIeHHE MOHOJIOTHYECKON

PEYBI0, OAHAKO JOITYCKACTCA

CYUIHOCTb, SIBJICHUH,
MIPOIIECCOB, COOBITHIH,
JieJlaTh BBIBOJIBI U
00001IeH S, 1aBaTh
apryMEHTUPOBAHHbIC
OTBETHI, IPUBOIUTH
MIPUMEPHI; OTHAKO
JIOITyCKaeTCsl OJJHA - JIBE
HETOYHOCTHU B OTBETEC

IMOCJICA0BATCIIBHOCTDH
OTBETAa
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OJIHa - IBC HCTOYHOCTHU B

OTBETE
YIOBJIETBOPUTEN | YAOBIETBOPUTEIHHBIE Y0BJIETBOPUTEIBHOE yIOBJIETBOPUTENbHAS
BHO 3HAHUS POIECCOB yYMEHHE JaBaTh JIOTUYHOCTH U
M3y9aeMO MpeIMeTHON apryMeHTHPOBaHHBIC TOCIIEZIOBATEIHHOCTD
00J1acTH, OTBET, OTBETHI U IPUBOJUTH oTBeETa
OTJIMYAIOITUHCA MIPUMEPHI;
HEJ0CTaTOYHOH ITyOMHON U | YIOBIETBOPUTEIHLHO
MOJTHOTON PacKpHITUSI TEMBI; | COPMHUPOBAHHEIE
3HaHHWEM OCHOBHBIX HABBIKU aHAJIHM3a
BOIIPOCOB TEOPHH. SIBIEHUI, MTPOLIECCOB.
JonyckaeTcst HECKOJIBKO JonyckaeTcsi HECKOJIBKO
omKOOK B COJCPKaHUH omnOOoK B CoepKaHUH
OTBETa OTBETa
HEYJIOBIIETBOPUT | craboe 3HaHWE N3ydaeMOn HEyMEHHE /1aBaTh OTCYTCTBHE JIOTHYHOCTH U
eJIbHO peaMeTHON obacTw, apryMeHTHPOBaHHbIE MOCJIEI0BATEIbHOCTH
HETIyOOKO€ PacKphITHE OTBETHI OTBETa

TEMBI; cJ1a00€ 3HaHUE
OCHOBHBIX BOIIPOCOB TEOPHH,
ciTaOble HABBIKY aHATH3a
SIBJIEHUM, TIPOLIECCOB.
JlomyckaroTcst cepbe3HbIe
OIMOKY B COIEPIKaHUN
oTBeTa
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