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Pa60qa;1 HporpaMMa JOUCHUITIIINHBI (((DI/IBH‘IGCKaSI " KOJJIOUHAasI XUMUS» COCTaBJICHA KOHI[paTIOK
T.A., K.T.H., 10o1IeHTOM Kaenpsl XUMUH U 00CY)KJICHA Ha 3acefaHuy Kadeapbl XUMUN

«18» mas 2018 r. IIpoTokon Ne 8

3aBenyronmii kKageapoi XuMun 27 e 1.X.H., mpod. JI.M. T'opHocTaen

OmnoOpeHo HayYHO-METOAMYECKIM COBETOM CIECIIHATLHOCTH (HAIIPABIECHUS MTOATOTOBKH )
¢dakynprera BI'X

«13» mrons 2018 . TipoTokon Ne 9 / V/
: %’7’ b Y’; (

[Ipencenarens HMCC (H) A.C. bimnzgenos




Pa60qa;1 HporpaMMa JOUCHUITIIINHBI (((DI/IBH‘IGCKaSI " KOJIJIOUJHAasT XUMU) aKTyaHI/BI/IpOBaHa 58
oOcyxieHa Ha 3aceanny Kadeapbl OMOIOTUH, XUMUHU U DKOJIOTHH

«15» mas 2019 r. ITpotokomn Ne 8

3aBenyrommii kadempoi
OMOJIOrMH, XMMHUH U SKOJIOTHH

1 /] >
({/4[//? —  1.6.H., mpod. E.M. AuTunosa

O00peHO HayYHO-METOAMYECKUM COBETOM CIICIIHAIbHOCTH (HAPABICHHUS TOITOTOBKH)
dakynsrera BI'X

«23» mas 2019 r. [Iporokosn Ne 8 / V/ :
g % i€ Y’N(

[Ipencenarens HMCC (H) A.C. bauzHenon




Pa60qa;1 HporpaMMa JOUCHUITIIINHBI (((DI/IBH‘IGCKaSI " KOJIJIOUOHAasI XUMUS» aKTyaJII/I3I/IpOBaHa nu
oOcyxieHa Ha 3aceanny Kadeapbl OMOIOTHH, XUMHUHU M KOJIOTHH

«13» mag 2020 r. ITporokomn Ne 10

3aBenyrommii kadempoi
OMOJIOrMH, XMMHUH U SKOJIOTHH

1 /] >
({/4[//? —  1.6.H., mpod. E.M. AuTunosa

Om00peHO HAyYHO-METOMYCCKIM COBETOM CIIEIHATBLHOCTH (HAPABICHHUS MTOITOTOBKH)
dakynsrera BI'X

«20» mas 2020 r. [Tporokosn Ne 8 / V/ :
g % i€ Y’N(

[Ipencenarens HMCC (H) A.C. bauzHenon




IHosicHuTE/IbHASA 3aNIMCKA

1. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBbl.

Pabouas mnporpamma guciuiuiiHbl «®Pusuyeckas M KOJUIOMJHAsT XUMHUS» OTBEYACT
TpeboBanusM  dDenepasbHOTO  roCyJapCTBEHHOTO  00pa3oBaTeIbHOIO  CTAHAApPTa  BBICLIETO
oOpa3oBaHusi, ypOBEHb BhICIIEro oOpa3zoBaHus «bakamaBpuary, HanpasieHue noarotoBku 44.03.05
«[legarornyeckoe obOpazoBanue (C AByMsI TPOGWISIMH TOATOTOBKH)», yTBepkaéHHOMY (09.02.
2016r. Ne 91, takxe npodeccuonansHoro cranaapra «llemaror (memarorudeckas IesTEIbHOCTh B
chepe JOMIKOIBHOIO, HA4aJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero olIero oopa3oBaHMs)
(BocnuTaresb, Y4WUTENb)», YTBEP)KICHHOIO NpHKa3oM MUHMCTEpcTBa Tpylaa HU COLMAJIbHOM
3amuTel P® or 18 okra6ps 2013 . Ne 544H. ¢ wu3MEHEHHSAMH, BHECEHHBIMU IIpUKa3aMu
MunucTepcTBa Tpyna U couuanbHOi 3amuThl Poccuiickoit @enepanun ot 25 aexadps 2014 . Ne
11151 n ot 5 aBrycrta 2016 . Ne 422H.

Pabouas nporpamMma aucuumuinHbel «Pu3ndeckas U KOJUIOMJHAs XUMHsD» pa3paboTaHa Ha
ocHoBe «Crammapra paboueii nporpammbl guctumuiiabl B KITIY wum. B.II. Acradsesay,
YTBEPKACHHOro YueHbIM coBeToM yHuBepcurera 30.09.2015r., npuxa3 Ne 389(m) ot 07.10.2015.
HucuuiuinHa «®Pu3uyeckas M KOJUIOMAHAs XUMMsS» OTHOCHUTCS K BAapUaTUBHOW 4acTu
00pa3oBarebHOM MPOrpaMMBl.

2. TpynoeMKOCTb JHCIUILIHHBI.

[To pabouemy ydeOHOMY MIaHy aucHMIUIMHA «DU3MUecKkass W KOJUIOMIHAS XUMHSD)
u3y4yaercs CTyJIEeHTaMu JHEBHOH gopmbl oOyueHus B 3 u 4 yueOHbIX cemecTpax 2 Kypca. OOee
KOJIMUYECTBO yacoB npoduiisi «buonorus u xumus» — 360 yaco, U3 HUX B TpeTbeM ceMecTpe 124
yaca COCTaBIISIIOT aynUTOpHble 3aHATUA (54 dacoB jekuui, 70 yacoB nabopaTopHble pabOThI), 92
yaca OTBOAMTCS Ha BHEAYIUTOPHYIO (CaMOCTOSTENbHYIO) paboTy CTyAEHTOB, B YETBEPTOM
cemecTpe 38 4yacoB COCTABIISIOT ayTUTOpHbIE 3aHATHUSA (18 yacoB nekuuit u 20 yacoB 1a00paTOPHBIX
pabort), 34 yaca OTBOIUTCS Ha BHEAYAUTOPHYIO (CaMOCTOATENbHYIO) paboTy CTYAEHTOB, 72 Yaca Ha
WUTOTOBBIN KOHTPOJIb (IK3aMEH, 3a4eT).

3. leab ocBOeHUSI AUCHUILINHBI «PU3HYeCKasi M KOJUIOHIHASI XUMHSA»:
¢dbopmupoBaHue y 00ydaromuxcsi OOLIEKYIbTYPHBIX U MPO(QEeCCHOHATBHBIX KOMIETEHIUI B X01e
M3YyYCHMs] BaXHEHUIIMX 3aKOHOMEPHOCTEW M JOCTIKEHHHM B 001acTH (U3NUECKON U KOJIOUIHOMN
XUMHH Ha 6a3e pyHAaMEHTAIbHBIX NOJOXKEHUH (PU3NUecKoil XUMUH.
3amauu:

— chopMupoBaTh y 0Oy4aroIMXCs LEJIOCTHYIO CHCTEMY TEOpeTHYeCKUX 3HaHUMl B obnactu
(bu3MYECKO U KOJUIOMIHON XUMUW;
- BbIpaboTarh y oOOy4arouMxcsi OOIIMe NpPEICTaBICHUS O CBA3M MeXAY (QU3NYECKUMU U

XUMHNYECKHUMU SBJIICHUAMU, HeO6XO)II/IMI)IX AJId U3Y4YCHHA KaueCTBEHHOH CTOPOHBI XMMHYECKOI'O



MIpeBpaLICHUS.

4. Ilnanupyemblie pe3yJbTaTbl 00y4eHHs.

[Tponiecc n3yueHus: AUCIUILIMHBI HAPaBJICH HAa (HOPMUPOBAHUE CICAYIONUX KOMIICTCHIIUN:

IIK-1 - ToToBHOCTH peanu3oBbIBaTh 00pa3oBaTeIbHbIE IPOrPAMMBI [0 Y4eOHBIM

npeaMeTaM B COOTBETCTBUU C Tpe6OBaHI/I${MI/I O6pa3OBaTeJ'IBHBIX CTaHOapTOB,

MK-4 -

CrocoOHOCTh HMCIOJIB30BaTh BO3MOXXHOCTH 0OpPa30BaTelIbHON  Cpeibl

JUIS

JOCTHIXXCHHA Ka4€CTBa yq€6HO-BOCHI/ITaTeJIBHOFO mnponecca CpeacTBaMu MperogaBacMoro y‘-I€6HOFO

peaMeTa.
3amaun ocBoeHus | [Imanupyemble pe3ynbrarel o0ydeHus 1o | Kox pesynbrara oOyueHus
JIUCLIUIUTHHBL qucuuIuinHe «@u3nueckas U KOJUTOUAHAS | (KOMIICTCHIIHS )
XUMUI»
(lecKpuUITOpHI)
chopMupOBaTh y | 3HaTh: IIK-1, IIK-4
- pyHIaAMCHTAJILHBIC 3aKOHBI (DU3HUECKOM
00yJarommxcs N
1 KOJUIOMIHOM XHUMHH;
LEJIIOCTHYIO CUCTEMY | YMeThb:
. - HCIOJIb30BaTh (PU3UYECKHE 3aKOHBI IIPH
TEOPETUYCCKUX 3HAHUH B .
aHaym3e TpobieM  TmpodeccCHoHAIBHON
obnmact  (U3MUECKOM W | nedTelIbHOCTH,
KOJUTOUIHON XUMUHA
Baagern:
- HaBBIKaMU PabOTHI C YHUBEPCATLHBIMH H
CHEIUAN3UPOBAHHBIMU IaKeTaMu
NPHUKIATHBIX TPOrpaMM Uil PEIICHUS
po(heCCHOHAIBHBIX 3a]1a4.
BbIpaboTaTh y | 3narp IIK-1, IIK-4
- METOAbl W CpEICTBA XUMHYECKOTO
oOydaromuxcst  oouue
HCCIIENOBAHUS BEIECTB u X
MIPEJICTABIICHUST O CBSI3U | IIPEBPAIICHHIA;
Mexay ¢usmueckumu u | YMETh
- HMCIOIB30BaTh 0a3oBbIe 3HAHUS
XUMHUYCCKUMHA TUCIIUILINHEI IS YIPABIICHUS
SBJCHHSAMI, BO3MOYKHBIMH 1:I3MeHeH1/1;1MI/I ¢buznKo-
XMUMHUYECKUX CBOMCTB BEIIECTB;
HEOOXOMUMBIX hilag: ¢
M3ydeHHs] KadeCTBEHHOH | BJ1aleTh
- HaBBIKAMU PCIICHUS pPACYCTHBIX |
CTOPOHBL  XMUMHHCCKOIO | yxcriepuMeHTANbHBIX — 3a/1a4, HaBBIKAMH
NpeBpaleHns MPOBEACHHUSI Y4eOHOTO  AKCIECPUMEHTA.

METOJIaMU  OLIEHKH TOTPEIIHOCTH MpHU
MIPOBEICHUH SKCTICPUMEHTA,

- HaABBIKAMH BBITIOJHEHUS (PU3UYECKUX U
XUMUYECKHUX JTAOOPATOPHBIX OTICPAIIHIA.




5. KoHTpOJIb pe3ybTaToB 0CBOEHMSI AUCUUIJIMHBI.

B xozne u3ydeHus: TUCHMIUIMHBI UCTIONIB3YIOTCS METObl TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH:
TeCT (BXOIHOW KOHTPOJb), TECTUPOBAHHME IO TEeMaM Kypca, pelIeHHe 3agad 1o TeMaM Kypca,
pelieHre 3agad ¢ [PaKTUYECKUM TMPUMEHEHHEM, HWHIAUBUAYaJIbHbIE 3a/laHds, OTYEThl IO
nabopaTtopHbM paboTaM, KOHTPOJbHBIE pabOTHl MO TeMaM «XHUMHUYECKas TEPMOIMHAMUKAY,
«PacTBOpBI. PacTBOPBI 3MEKTPOIUTOBY, «DIEKTPOXUMUSNY, «XUMUYECKAass KUHETHKA M KaTau3y,
«[ToBepxHOCTHBIE sIBICHHS U ancopOuus», «OCHOBHBIE TOHATUS (PHU3HKO-XUMHUHM TUCIIEPCHBIX
cucrem», «Ilomyuenue 1 cBONCTBA KOJJIOUTHBIX CHCTEM).

@DopMBI UTOTOBOTO KOHTPOJIS:

1. Dk3ameH, COCTOSIIIMI U3 ABYX YaCTEH:

a) TEOPETUYECKHH - YCTHbIE OTBEThl Ha BOMPOCH MO JIUCHMIUIMHE «Du3ndeckas u
KOJUTOUHAS] XUMUSY;

0) MpakTUYECKUN — pelIeHHe 3a/Jaud [0 TeMaM, HU3y4aeMbIM B Kypce «Dusnyeckas u
KOJUTOMTHAST XUMHSD».

2. 3a4eT COCTOUT U3 YCTHBIX OTBETOB HA BOIIPOCHI.

OueHouyHBIE CpEeNCTBAa  pE3yAbTaTOB OCBOCHHS  TUCIUIUIMHBI, KPUTEPUU  OICHKHU
BBHITIOJTHEHMSI 3aJjaHUii TpeACTaBlIeHbl B pasfene «DOHIbl OLEHOYHBIX CPEICTB AJIS MPOBEICHUS

MIPOMEXKYTOYHOMN aTTECTALUN.

6. Ilepeyenb 00pa3oBaTeJbHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX IPH 0CBOCHUM
AUCUMIIUHBI:

1) coBpeMeHHO€e TpaJuLIMOHHOE 00yUeHue (JIEKIHOHHO-1a00paTopHasl 3a4eTHAas CUCTEMA);

2) nmpobseMHO€e 00yueHue;

3) TeXHOJIOTUSI MOIYIBHOTO OOYYEHHSI.



1. Opranu3zannoHHOe — METOAUYECKHE JOKYMEHTHI
1.1 TexHoJsiornyeckasi Kapra o0y4eHusi AMCUUIJIMHE
«Du3nyecKkasi U KOJUIOHTHAST XUMHS
Hampasnenue 44.03.05 Ileoacocuueckoe obpasosarue (¢ 08yms npoghuiamu nod2omosKi),
Hanpasnennocms (npoghunv) obpazosamenvhoti npoepammsl « buonozus u xumusy
Keanugurxayus (cmenenv): baxanasp
1o o4Hoi Gopme 00yueHUs
(o6mras TpymoemkocTh 10 3.€.)

AyYIUTOPHBIX 4aCOB Bueaynur.
HaumenoBanue monysei, pa3aenos, Bcero | Bce | ynek | cemuH | yaGopar. 4acoB DopMbI
TeM 4acoB | ro | muit | apoB | pabor KOHTPOJIS
BBoanblii pasie 2 2 2 - TecT BXOJHOM KOHTPOJIb
Pa3zgea Ne 1 «Xumuyeckas 62 36 | 14 22 26
TePMOAMHAMMKA U TEPMOXUMHUS»
Tema 1. OcHOBBI XUMHYECKOU 36 20 8 12 16 [IpoBepka odopmiieHus: oTYETa U 3allUTa
TEPMOJMHAMUKHU n1abopaTtopHbIX paboT
Pemenne 3anau
IIpoBepka BBINOTHEHHS WHAWBUYaIbHBIX
3a/IaHMI.
TectupoBanue
ITpoBepka BBINOJIHEHNS KOHTPOJIbHOW PabOTHI .
Tema Ne 2 «Xumnueckue u (pa3oBbie 26 16 6 10 10 IIpoBepka opopmieHus oT4eTa U 3amuTa
paBHOBECHS» 1abopaTopHBIX padboT
Pemenwne 3anau (Tpu THOA)
Pasznen Ne 2 «Y4denue o pactBopax. 82 48 | 24 24 34
DJIEKTPOXHMHUSD)
Tema Ne 3 «PactBopsl. PacTBOpbI 40 24 12 12 16 [IpoBepka BbINOTHEHUS UHIMBUIYaIbHBIX 33a/IaHUN

OJICKTPOJIMTOB»

[IpoBepka odopmiieHus: oTYeTa U 3alUTa
1abopaTropHON pabOTHI.

Tect no Teme

KonTponbhas pabota

Pemenue 3amaq (Tpu THNA)




Tema Ne 4 «DnekTpoxumMus» 42 24 | 12 12 18 [TpoBepka odopmiieHUsT OTUETA U 3aIIUTA
1ab0opaTopHBIX padoT
Penrenue 3agau
Paszgea Ne 3 «XuMu4ecKkasg KHHETHKA 70 38 16 22 32
u karaju3. [loBepxHocTHBIE
SIBJICHUSD
Tema Ne 5 «XuMuueckas KHHETHKA H 40 24 | 10 12 16 [TpoBepka odopmiieHUsT OTUETA U 3aIIUTA
KaTaJm3»» 1ab0paToOpHBIX padoT
Pemenue 3amau
[IpoBepka BBIMOTHEHUS MHIUBUAYAIBHBIX 3aIaHUN
Tect XumMuyeckasi KHHETUKA U XUMUYECKOE
paBHOBECHEY
Tect «lloHsATHE O CKOPOCTU XMMHUYECKON pPEAKIINH,
KaTaJm3»
Tect «CKOpOoCTh XUMUYECKON peaKIfm)
Tema Ne 6 «IloBepXHOCTHBIE SIBICHUS U 30 14 6 10 16 [IpoBepka oopmiieHUs: OTUETA U 3aIUTA
azCcopOITus» nabopaTopHbIX paboT
[TpoBepka BBIMOTHEHUS WHIUBUAYAIBHBIX 38 TaHAN
Tect «IloBepXHOCTHBIE SIBICHUS
Tect «AncopOuus»
Pa3gen Ne 4 «Kosus1ouaHbIe CHCTEMbI» 72 38 18 20 34
Tema Ne 7 «OcHOBHBIE IOHSTHS 22 12 4 8 10 IIpoBepka oopmieHus oTyeTa U 3amuTa
(DUBUKO-XUMUU JUCTIEPCHBIX CUCTEM) 1abopaTopHbIX paboT
Tema Ne 8 « ITonyuenue u cBoiicTBa 50 26 | 14 12 24 IIpoBepka opopmieHus OTYETOB U 3aIUTA
KOJUIOUJHBIX CHCTEM) 1a00paTOpHBIX paboT
Pemenwue 3anau (mpupoaa MOJIEKYISPHO-
KHMHETUYECKUX CBOUCTB)
Pemenue 3aau (onTUYeCKUE CBOCTBA)
Bompocsr (cBolcTBa KOJTOMIHBIX CUCTEM)
3amaun (CBOMCTBA KOJUIOUIHBIX CHCTEM)
KontponbsHas padora Nel MonexynspHo -
KHHETUYECKHE CBOMCTBA KOJUIOUIHBIX CHCTEM




KonTponbsHas padora Ne 2 «YcToMYMBOCTE U
KOAryJisilusl KOJUTOUIHBIX CUCTEM)»

TecT «INEKTPOXUMUUECKHE CBOMCTBA KOJUIOUIHBIX
CHCTEM)

@®opma UTOTOBOT0 KOHTPOJIS 10
y4eOHOMY IUIaHy

IK3aMeH 36
3auer 36
UTOI'O 360 162 | 72 90 126




2. OcHOBHOE co/ep:KaHue TUCIUILTHHBI
«Pu3nueckas 1 KOJLJIOUIHAA XUMHI»

BA3OBBIN PA3IEJ Ne 1
«XAMHWYECKASI TEPMOJJUHAMMKA Y TEPMOXUMMU S1»
TEMA 1. OCHOBBbI XUMHWYECKOMH TEPMOJIUHAMUKNA

Jlexyuonnoe 3ansamue:

1.OCHOBHBIE TIOHSATHS TEPMOAMHAMHUKU: CHCTEMa, THIIBI CHUCTEM (M30JIMPOBaHHBIE,
OTKPBITBIC, 3aKpBITHIE), TEPMOJMHAMUYECKOE COCTOSIHHE, TEPMOJMHAMUYECKHH MPOIECC, THIIBI
MPOLIECCOB. DKBUBAJICHTHOCTh TEILIOTHI U paboThl. BHyTpeHHss sHeprust cuctemsl. [lepBblil 3aKkoH
TEPMOAUHAMUKH — (OPMYIHMPOBKHM U aHAJUTHUYECKOE BBIpAKCHHE. BHYTpEHHssI 3HEprus Kak
¢byHkus coctosiHus. PaboTa pacmmpeHust HII€aIbHOTO Ta3a B OCHOBHBIX TEPMOIWHAMHYECKUX
rporeccax. JHTaIbIUS.

2. Tepmoxumusi. TersoBbie 3((GEKTh XUMUYECKHX MpPOIeccoB. TemnoTsl 00pa3oBaHUS |
CrOpaHusl BEIIECTB; TEIIOTa pacTBOpeHus. 3akoH [ecca u ero crieAacTBusl. 3aBUCUMOCTh TEIJIOBOTO
sbdexra XUMUUYECKONW peakiuu oT Temmeparypbl (3akoH Kupxrodda). CamonpousBoibHbIE U
BBIHY’K/JICHHBIE ITPOIECCHI.

3.Btopoii 3aK0oH TepMOAMHAMUKH, €r0 (OPMYITHPOBKU. DHTPONUS KaK (DYHKIUS COCTOSIHUSL.
®opmyna bonpiMana. Mi3MeHeHre SHTPONUU KaKk KPUTEPUI HAMIPABICHHOCTH CaMOMPOU3BOIILHOTO
mpolecca B HM30JUPOBAHHBIX CHCTeMax. Tperbe Hawanmo TepmoauHamuku. [loctynmar Ilmanka.
Brruucnenne abcomOTHOTO 3HAYEHUSI SHTPOITUU CUCTEMBI.

4. TepMonvHAMHUYECKHE  TOTCHIMANBI:  HM300apHO-M30TEPMHUYECKHH W H30XOPHO-
n3zorepMudeckuii (cBoboaHas sHeprus [mb60ca, cBoOomHast sHeprust lembmronbua). M3meHenue
TePMOJIMHAMUYECKUX TOTCHIIMANIOB KaK KPHUTEPHIl HAaMpaBIEHHOCTH IIpollecca B 3aKPBITHIX
cucteMax. XMMHYECKOE CPOJCTBO. YpaBHEHHE MakcUMaibHOW padothl (I'mbOca — I'empMrombiia).
[ToHsITHE O XMMUYECKOM MTOTEHIIHAJIE.

Jlabopamopnas paboma:

HyneBoii 1 mepBbIii 3aKOHBI TEPMOAMHAMUKH. TeroBbie 3PPEKThI TPU PACTBOPEHUN

TEMA 2. XUMHNYECKUE U ®A30BbIE PABHOBECHUSA

ﬂeKL;MOHHOe 3anamue.



1. 3akon pneictByromux wmacc. KoHcTanTa paBHOBeCHS M CIOCOOBI €€ BBIPAKEHUS.
[IpuMeHeHHe 3aKOHA AEUCTBYIOIIMX MAacC K TIE€TEPOreHHBIM CHUCTEMaM. YPaBHEHHUE H30TEPMBI
XMMHYECKOMN pPEaKLnH.

2.CmeleHne paBHOBECUS IIPM W3MEHEHUM KOHLICHTpALMM, [ABICHHMS U TEMIEPATypBbI.
[Mpunnun Jle Llarense - bpayna. YpaBHeHue n306apbl ¥ H30XOpbl XUMUYECKOH PEAKIIHH.

3.PaBHOBecue B rereporeHHbix cucremax. I[IpaBmio (a3 ['m66ca. OgHOKOMIOHEHTHBIE
cucreMsl. JluarpamMmma cocTosiHUSI BoAbl. BinsHue naBieHus Ha Temmeparypy (a3oBoro nepexona
(ypaBHenue Knaysuyca — Knanelipona). IlonsiTie o JByXKOMIIOHEHTHBIX CUCTEMAX.

Jlabopamopnas paboma:

ITocTpoenue nuarpaMMsl IJIaBKOCTH JBYXKOMIIOHEHTHBIX CUCTEM

BA30OBBIH PA3JIEJI Ne 2 «PACTBOPBI. SJJIEKTPOXUMMUSI»
TEMA 3. PACTBOPBI

Jlexyuonnoe 3anamue:

Omnpenenenue mnonatus "pactBop". CrnocoObl BBIpaKEHUS KOHLEHTPALUU PACTBOPOB.
[Ipupona nponecca pacTBOpEHUs, IPOLECCHI COIbBAaTALIMM U T'HIPATaLIUH.

PactBoprMoOCTh ra30B B KUAKOCTAX. 3akoH ['enpu — Jlanbsrona.

PactBopuMOCTh KHMIOKOCTEH B KUAKOCTAX. 1- 3akoH Payng. IlomoxurenvHble u
OTpHULIATEIbHBbIE OTKJIOHEHHUs OT 3akoHa Payns. MpeanbHble M HenjaeanbHble pacTBOpbl. COCTaB U
JaBJICHUE HACBHIIIEHHOTO Mapa HaJ pacTBopoM. [loHsTHE O nuarpamme cOCTOsiHUS "pacTBop-map.
3akonbl KoHoBanoBa. AzeorponHsie cmecH. [leperonka 1BONHBIX KUIKHUX cMecell. PekTuduxanms.

PacTBOpUMOCTB TBEpABIX BEUIECTB B KUIAKOCTAX. [[oHM>KEHHE TemmepaTypsl 3aMep3aHus U
MOBBILIIEHUE TeMIIePaTyphbl KUTIEHHsI pACTBOPOB HENETYUYHX BelIecTB (2-i 3akoH Payms).

Ocmornueckoe  naBineHue  pactBopoB. [lpunimun  Bant-lTodda. M3oronnueckue,
TUIIOTOHUYECKUE U TUIIEPTOHUYECKHUE PACTBOPBI.

Jlabopamopnas paboma:

CaoiicTBa pacTBOpoB. bydepHbie pacTBOpHI
[Tposepka 3akona byrepa — Jlambepra — bepa
TEMA 4. QJJIEKTPOXUMUSA

Jlexyuonnoe 3anamue:

OnexTponuthl. lumoresa AppeHuMyca U COBpEMEHHas TEOPHUS BJIEKTPOIMTUYECKOU
nucconuanuu. Crenenp nuccounanuu. CuibHbIe U caalble 3JeKTPOIUTHL. PaBHOBECHE B pacTBOpax

anekTpoiauToB. KoHcTanTa nuccorumanuu ciaabbIX AIEKTPOIUTOB. 3akoH pa3BeneHus OcTBanbia.



N3oronnueckuii ko3ddunment Baut-Topda u crenens aucconmanuu. OCHOBHBIC ITOJIOKCHHUS
TEOPHUH CHUIIBHBIX 3JEKTPONIUTOB. [loHsTHE 00 3(P(PEKTUBHBIX KOHIIEHTPALUAX (AKTUBHOCTSIX) HOHOB.
Koa¢ddunrent akTuBHOCTH. 3aKOH HOHHOM CHIIBI pacTBOpA.

DIEeKTpPONPOBOAHOCTh PACTBOPOB AIIEKTPONUTOB. CKOPOCTP M MOABUXHOCTH HOHOB B
WIEKTPUUECKOM IToJIe. PAKTOPBI, BIUAIOIIKAE HA CKOPOCTh MOHOB. YAEIBHAs 3JIEKTPOIPOBOIHOCTD.
OKBHUBAJIEHTHAsl AJIEKTPOIIPOBOIHOCTh. BilMsHME KOHLIEHTpalMM Ha YIEIbHYIO U HKBHUBAJIECHTHYIO
AIIEKTPONPOBOAHOCTU CHJIBHBIX W CJIA0BIX AJIEKTPOIUTOB. DKBUBAJICHTHAS 3JIEKTPOIPOBOIHOCTH
npu OECKOHEYHOM pa30aBieHHH. 3aKOH HE3aBUCUMOCTH JBHXKEHHS HOHOB (3akoH Kombpayiia).
Omnpenenenue CTENEHN W KOHCTAHTHI JAUCCOLMAIMU C1a0oro »MekTponuTa. KoHgykromerpuieckoe
TUTPOBAHUE.

Bo3HukHOBEHME MOTEHIMAla Ha TPAHUIE BJIECKTPOA-pAcTBOp. JIBOMHOW 3JIEKTPUYECKUN
CJIOH, €ro CTpOEHHE. DIIEKTPOAHbIN NoTeHnnal. YpaBHeHue HepHcra. CTaHaapTHbIE JIEKTPOAHbBIE
MOTEHIMaNbl. [ albBaHUYECKUM HJIEMEHT. DJNEKTPOABUKYILAs CUJIa TaJbBAHUYECKOTO 3JIEMEHTA.
XUMUYECKHE W KOHIICHTPALMOHHBIC TallbBaHMUECKUE 3JIeMeHThL. Jnd(dy3moHHBIN MNOTeHIHAL.
OnexTponbl 1-ro U 2-Tr0 pona, OKUCIUTEIHHO-BOCCTAHOBHUTENbHBIE AeKTpoabl. M3mepenue J/C.
DNEeKTPOJibl CPAaBHEHUSI U ONPENEICHUE AIEKTPOAHBIX MOTEHUHAIOB. VHIMKATOPHBIE 3JIEKTPOJbI;
MOTEHI[MOMETpUUecKoe onpeaenenue pH pactBopos.

Jlabopamopnas paboma.

1. Onpenenenue Npon3BeIeHUs] PACTBOPUMOCTH MaJIOPACTBOPUMBIX COJIEi

2. Ompenenenue MpOU3BEAECHUS PACTBOPUMOCTH MaJlOpacTBOPUMBIX CoOJie cepebpa ¢ ydeToM
aKTUBHOCTH HOHOB B pacTBOpE

3. Onpenenenue 3Ha4eHUN BOJOPOIHOTO MToKa3atens (pH) BogHbIX pacTBOpOB

4. KoHIyKTOMETPUYECKOE TUTPOBAHHE

BA3OBBIH PA3IEJ Ne 3 <XUMUYECKASI KHHETUKA U KATAJIU3.
ITOBEPXHOCTHBIE SIBJIEHUS»
TEMA 5. XUMHNYECKAS KHHETUKA U KATAJIN3

Jlexyuonnoe 3anamue:

CxkopocTp xumMuueckoil peakuu. OCHOBHOM MOCTYJIaT XMMHUYECKOW KnHeTuKH. KoHcTaHTa
CKOPOCTH XMMHUYECKOM peakiuu. KnHetnueckoe ypaBHeHHE. MOJIEKYISIPHOCTD U OPSAIOK PEAKIIUH.
OnHOCTOPOHHME pPEAKIMH HYJIEBOTO, IEPBOTO M BTOPOro MopsAakoB. llepwon momynpeBpaineHus.
DneMeHTapHble MOHO-, OW- W TPHUMOJIEKYISIpHBIE peakiuu. [IOHATHE O CIOXKHBIX peaKIHsIX

(HOCHG,[[OBB.TCJ'IBHBIG, nmapaJuICJIbHBIC, I_ICHHBIC).



BnusiHue temmeparypsl Ha KOHCTaHTY ckopocTH peakiuu. [IpaBuno Bant-Todda. OcHoBbl
TEOpUU AKTUBHBIX CTOJKHOBEHUH. YpaBHeHue AppeHuyca. DHeprus axktuBauuu. OnpeneneHue
SHEPTUM AKTUBALMU U3 SKCIIEPUMEHTAIbHBIX JAHHBIX. [[OHSATHE O TEOpUH AKTUBHOTO KOMILIEKCA.

DOTOXUMHYECKHE PEaKIUHh. 3aKOH (HOTOXMMHUYECKOM HSKBHBAJICHTHOCTH OWHINTEHHA.
KBanTOBBII BBIXO. POTOCUHTES.

Karanu3. OOmue npuHOMIBI Karaau3a. [OMOTeHHBII UM TETEpOTeHHBINH KaTajus.
depMEHTATUBHBIN KaTaJIN3.

Jlabopamopnas paboma.

1. Onpenenenne KOHCTaHThl CKOPOCTH UHBEPCUU Caxapo3bl

2. BrusiHuEe KOHLIEHTpALUK Pearupyrouux BENIECTB Ha CKOPOCTh XUMUYECKON peaKuu
3. 3yueHue KMHETHKU PeaKkLUU Pa3IOKEHUs IEPEKUCH BOJOPOIa

TEMA 6. HIOBEPXHOCTHBIE SABJIEHUA U A1COPBLUSA

Jlexyuonnoe sanamue:

[ToBepxHOCTHAss SHeprus M IOBEPXHOCTHOE HATsHKEHHE Ha TpaHHIle pasjena ¢as.
ApncopOumsi Ha TrpaHuie pactBop-map. YpaBHenue [uO6ca. I[loBepxHOCTHasi aKTHUBHOCTD.
[ToBepxHOCTHO-aKTUBHBIC U MHAKTUBHBIE BemiecTBa. [Ipasuio Tpayde — Jlrokio.

AncopOuust JKUIKOCTEH W Tra30B Ha TBEPABIX MOBEPXHOCTIX. Dusnyeckas U XUMHUYECKas
ajcopOius. Teopusi MOHOMOJICKYISIpPHON ancopOnuu JISHTMIOpa. AHaJIM3 W30TEPMBI aJICOPOITUU
Jbarmiopa. OMnupudeckoe ypaBHenue ancopOunu Opeinpmxa. [lonmumonexymsipraas aacopoius.
Kanmmnsiprast koHaeHcanusi. AzncopOuust U3 pacTBOpoB 3neKTpoiuToB. IlpaBuno IleckoBa —
dasHca.

Jlabopamopnas paboma.

1. Xpomarorpadus
2. AncopOuust yKCyCHOM KUCIIOTHI aKTUBUPOBAHHBIM YTIIEM

3. Onpenenenue MOJIEKYISPHON pedpakiiny OpraHuYeCKUX BEIEeCTB

BA3OBBIN PA3IEJ Ne 4
KOJUIOUITHAS XUMMUSA
BBEJIEHUE

Jlexyuonnoe 3ausamue:

[Tpenmer xommonaHOM xuMuK. OCHOBHBIE 33/1a4M U HANPaBJIEHUS KOJIOMIHOM XUMHH KaK
HayKl O MOBEPXHOCTHBIX SIBJICHUAX U JUCIEPCHBIX CUCTEMaxX. 3HAYEHUE KOJUIOMAHOW XUMHH IS
OMOJIOTUH 1 TTIOYBOBEICHUS.

TEMA 7. OCHOBHBIE IOHATUA ®U3NKO-XUMUU JUCITEPCHBIX CUCTEM



Jlexyuonnoe 3anamue:

Hucnepcusie cuctembl. JlucnepcHas ¢(aza u nucnepcuoHHas cpena. Knaccupukarus
JIUCTIEPCHBIX CHUCTEM IO JUCHEPCHOCTH (TrpyOOIMCIEPCHBIE, KOJUIOMIHBIE U MOJIEKYISPHO-
JUCIEPCHBIE), arperaTHOMy COCTOSHHUIO U XapakTepy B3aWMOJEHCTBUS YacTHUIl CO Cpenoi
(muodminbHbIe B THO()OOHBIE). PacTBOPHI BBICOKOMOJIEKYIISIPHBIX COSTMHEHUH.

Jlabopamopnas paboma:

1. Munennoo6pa3oBanue B BOIHBIX pacTBopax [TAB
2. Onpenenenue Bs3koctH pactBopoB BMC
TEMA 8. IOJIYYEHUE U CBOMCTBA KOJJIOWJIHBIX CUCTEM

Jlexyuonnoe 3anamue:

Metoapl TOJyd4€HHsS] KOJUIOMAHBIX cucteM. Ousnueckue MW XUMHYECKHE METObI
KOHJEHCAauu U aucneprupoBaHus. OuUMCTKa KOJUIOMAHBIX cuUcTeM. J(Manu3, anekTpoauain3 U
ynbTpaduIbTpaIus.

Kunernyeckue cBoicTBa KOJUIOMJIHBIX cucTeM. bpoyHoBckoe nBuxenue. Juddys3us B
KOJUIOMAHBIX cuctemax. 3akoH ®Puka, ypaBHeHue OiHmuTeiiHa. KuHeTmueckas ycTOHMYMBOCTH
KOJUIOMJIHBIX CHCTEM, ceauMeHTanus. CeauMEeHTAalMOHHOE paBHOBecue, ypaBHeHue Jlammaca.
CenuMeHTalMOHHBIN aHanu3. OnpeaeneHue pa3MepoB YacTHII.

OnTuveckue CBOWCTBA KOJUIOMIHBIX cucTeM. Oddext Tuamans. Judpaknmonnoe
paccesinue cBera. @opmyna Panes. Hedenomerpust. YibrpaMUKpOCKOIHSL.

ONEeKTPOKMHETUYECKUE SBICHUS: IEKTPO(POpe3, AMEKTPOOCMOC, MOTEHIIUAIIBI TPOTEKAHUS U
cenuMeHTanuu. J[BOifHON snekTpudeckuil cioil Ha rpaHulle pasaena dasz: momenu [enpMronbia—
Ileppena, I'yn—Yenmena, Illtepna.  DNEKTPOKMHETUYECKUN  MOTEHIUAI. CkopocTh
anekTpodopeTudeckoro nepenoca (ypaBuenue [enpmromnniia — CMOITYXOBCKOTO).

ArperatuBHas yCTOMYMBOCTb KOJUIOMAHBIX cHUCTeM. CTpoeHHEe KOJUIOMIHOM MHLEIUIBI.
Koarynsmus. 3akOHOMEPHOCTH KOATyISALUN JHO(OOHBIX KOJUIOMIHBIX CHUCTEM 3JIEKTPOIUTAMH.
Koarynmupyromee neiicteue nonoB. Ilopor koarynsiuuu. [Ipasuno lynsue—I'apau u amoTrpomnHbie
psaasl. Koarymsiuust cmechio 31ekTponuToB. KuHeTnka OBICTpOW M MEUIEHHOH KOarylsiuu I10
CMOIyX0BCKOMY. 3aBUCUMOCTbh CKOPOCTH KOAryJIsilIMM OT KOHIIEHTpPAlUu JIEKTposuTa. B3aumuas
KOaryJsiius 30J1eH.

Jlabopamopnas paboma.

[TomyueHue KOTOUIHBIX PACTBOPOB PA3IMYHBIMU METOAAMHU
Omnpenenenne nopora Koaryisiiuu
Onpenenenne N303JIEKTPUUECKON TOUKHA PAacCTBOPA JKeJIaTHHA

Onruueckue CBOICTBA JAUCTICPCHBIX CHCTEM



MCTOIII/[‘leCKI(Ie PCKOMEHAAIHUHU MO OCBOCHHMIO JUCHHUIIIMHBI «Puznuyeckass ¥ KOJJIOUIHAN

XUMUA»

HpI/I OCBOCHHUH KypCa AOUCHUILIWHBI «Pu3nyeckas KoJutouaHass XHUMUSA» CTYACHTY CICAYET

O6paTI/ITb BHUMAHHC Ha CICAYIOIIUC MOMCHTBI:

1. Marepuan AUCUUIUIMHBI IPEACTABICH B YETHIPEX 0a3MCHBIX MOIYIISAX, KaX /bl U3 KOTOPBIX
3aBepIIACTCs IPOBEPKOU ITOJTHOTHI 3HAHUN 110 OCBOCHHOMY MaTepUally JUCUUIUIMHAPHOTO MOILYIIS.
B KoHIIE TpEThETO cemMecTpa MPOBOAUTCA UTOTOBBIN PEUTUHI-KOHTPOJIb B BUJE dK3aMeHa. B koH1e
yeTBepToro — 3ayer. J[o6op 6amioB, To €CTh NPOBEPKA 3HAHUHN CTYIEHTOB, JKEJIAIOLINX OTYUTAThCS
I10 3aJJ0JKEHHOCTSIM WJIM IOBBICUTH CBOM PEUTHUHI, OCYILIECTBISETCA B IpeJenax JONOJHUTEIbHOIO
MOJYJIA.

2. [IpenycmoTpensl creayromue oos3arenbHble (OpPMbI KOHTPOIIS 3HAHHIA:
e Kparkuii onpoc — mpoBepka rOTOBHOCTU K BBHIMOJTHEHUIO TaOOPaTOpHOM paboTh
e [IpoBepka u 3ammuTa OTYETOB 110 JIAOOPATOPHBIM paboTam
e KonTponbHbie paboOThI
e Tectuposanue

e lnauBuayanbHOE JOMAITHEE 33/JaHUE PA3TUYHOTO XapakTepa (peleHue 3aaad, moAroToBKa
TEMBbI B BHJIC TIPE3EHTALINH, JJOKJIAN)

e Dk3aMeH B 3 ceMecTpe, 3a4eT — B 4.

3. OuieHMBaHUE ACATENBHOCTH CTYACHTA BEAETCS O MOAYJIbHO-PEHTUHIOBOM CUCTEME, PE3YIBTAThI
HAXOIAT CBOE OTPAKECHUE B KYPHAJIE PEUTHHI-KOHTPOJIA. ECiM CTyIeHT KenaeT MOBBICUTh PEUTUHT
10 JTUCIHUIUIMHE MOCIE UTOTOBOTO KOHTPOJIS, TO OH JIOJKEH 3asiBUTH 00 ATOM B JIeKaHaTe.
JlononHuTENbHAS IPOBEPKA 3HAHUI OCYLIECTBISAETCA MPENOIaBaATEIEM 110 HANIPABIICHUIO JIEKaHaTa
B TE€UEHHUE HeJIeH MOCJe UTOroBOro KoHTposs. (* He mocemnienue naboparopHbIX 3aHITUN U JIEKIHA
MuHyc 1 0aj 3a Kaka0e MPOMyIIeHHOE 3aHATHE U JeKIHI0). [Ipu HaIMYuK MPOIYCKOB MO
YBAXUTEIHHON MPUUYUHE CTYJICHT 00s13aH 0TpadOoTaTh Jab0OpaTOpHBIC 3aHATHUS U TTPEJOCTaBUTh

KOHCIIEKT MTPOMYIIEHHON TEMBI.
4. PexoMeHIalliu TIPH TIOJTOTOBKE K J1a00PaTOPHBIM 3aHATHSIM:

JlaGopaTtopHbie paboTHI TO3BOJISIIOT O0BEAMHUTH TEOPETUKO-METOIOIOTHISCKHIE 3HAHUS 1
MPAKTUYCCKUEC HABBIKU CTYACHTOB. HO,ZIFOTOBKa K J'Ia60paTOpHI)IM 3aHATUAM HAYUHACTCSA C
O3HAKOMJICHHS C YCIIOBHSIMH MPEACTOSIIEH padOThI, T.€. C MyHKTaMH: «IIeJIb pabOThI», «MaTepHAaIIbI

n O60pyILOBaHI/IC», «OPAAO0K BBIITOJTHCHHU A pa60TBI)), «o6pa60TI<a MOJIYYCHHBIX PE3YJILTATOB» U



«BBIBOJIbI U3 IOIYYEHHBIX PE3YNIBTATOBY. 3aT€M CTYIEHT 3HAKOMUTCS ¢ U3MEPUTEIbHBIMA
npubopamMu, METOJaMH U3MEPEHUS Pa3IMYHBIX BEJIHUUH, METOAUKON CTaTUCTUYECKON 00paboTKH
pe3yNbTaToB, TpaguecKUMU METOJJAMH MIPECTABICHUS IOTYYEHHBIX pe3ynbTaroB. [Ipu
HEOOXOAMMOCTH CTYJEHT I10Jy4aeT KOHCYIBTAIMIO [IPEHOIaBaTelis 110 BBITOIHEHHUIO JIAOOpaTOpHOil

padoTHI.



3. KoMmoHeHTbI MOHUTOPHHIA Y4eOHBIX TOCTHKEHU CTYI€HTOB

3.1 TEXHO/JIOTHYECKAS KAPTA JTUCIHUIIJIMHbI

«Puznveckasa U KOJJIOUIHAS XUMHUMD»

HanmenoBanue VYpoBeHb/cTyreHb 00pa3oBaHUs KomnngecTBo 3a4eTHBIX
JTMCLUUIUIMHBI/Kypca (OakamaBpmar, MarucTparypa) eIMHUL/KPEAUTOB
duznueckas u [Tenarornueckoe obpazoBanue, 10

KOJIJIOMAHAasA XUMUA

«buonorus u xumusi» bakanasp

CMexHbIe AUCHUIIJIMHBI 110 Y4

e0HOMY ILIaHy

HpeI[H_IeCTBYIOH_[I/Ie: O6HIaH N HCOPraHW4YCCKasA XUMUs, aHAJIUTUYCCKAasA XUMMU.

HOCJICI[YIOIL[I/ICI XUMUA ICTCPOUUKITNICCKUX COGHHHGHHﬁ, XUMHA XUHOUJHBIX COCHHHGHHﬁ,

METO/IMKA NPETOIaBaHUsI XUMUH, (PU3UKO-XMMHYCCKHAE METO/IbI aHAIIN3a, BBITYCKHAs
KBaJIM(pUKAIIMOHHAs paboTa.

BXOJIHOM PA3JIEJT
(mpoBepKa «OCTATOYHBIX» 3HAHUN IO paHEE N3YYEHHBIM CMEXHBIM JUCIUILINHAM)

®dopma paboThI KonuyectBo 6aminoB 5 %
min max
BBoaubIi ITucemennas pabora 2 5
KOHTPOJIb (aKCTIpecc-o01poc)
Hroro 2 5
BA3OBBDIM PA3JEJ Nel
«XHMHYeCKas TEPMOIMHAMHUKA
dopma paboThI KonuuectBo 6amios 20 %
min max
Tekymas pabota OdopmieHue oTdyera 1 3amuTa 2 4
71a00paTOPHOI pabOTHI IO TEME
TectupoBanue no pazgeny Nel 2 4
Pemenue 3amau 3 4
WupuBuayanbHOe — JOMariHee 2 4
3ajaHue (peleHue 3axad Juls
CaMOCTOSITENIbHOM pabOThI)
[IpomexyTouHbIit [InceMeHHas KOHTpOJIbHAS 3 4
PEHTHHT-KOHTPOTIb pabota 1o Teme «XuMHUYecKas
TEPMOJMHAMHUKA)
Hroro 12 20
BA3OBBIH PA3JIEJT Ne2
«PacTBOpbI. DJIEKTPOXUMHUSA»
®opma paboTsl Konuuectso 6amios 20 %
min max
Tekymas pabota Odopmienue ot4yera U 3amuTa 2 4
J1a00paTOPHBIX paboT
TectupoBanue no pazgeny Ne2 2 4
Pemrenue 3agau 3 4




NunuBuayanpHOE — JOMAIIHEe 2 4
3aJlaHue
[IpomexyTounblit KonTponbhast pabota mo Tteme 3 4
PEUTUHT-KOHTPOJIb «PacTBOpbI. DIEKTPOXUMHUSI»
Hroro 12 20
BA3OBBIN PA3IEJ Ne 3
«XuMnyeckass KHHeTHKA M KaTtayn3. [loBepXHOCTHBIE ABJIEHUSD)
dopma paboTsI KonuuectBo 6amios 20%
min max
Tekymiast pabota Odopmiienue oTyeTa U 3amuTa 5 4
71ab0paTOPHBIX PadOT MO TeMe
TectupoBanue 1o pazgeny No 3 2 4
Pemenue 3anau 3 4
NunuBuayansHOE JIOMAIITHEE 2 4
3aJlaHue
[TpomexxyTOUHBIT KonTponpHass pabora mo Teme 3 4
PEUTHHI-KOHTPOJIb | «XUMHUYECKas KUHETUKA u
KaTaJn3»
Hroro 12 20
HrtoroBeiii MOyb
Conepxanue dopma paboTsl KonuuectBo 6amios 10 %
min | max
BM Ne 1-3 DK3aMeH 7 10
Hroro 7 10
BA3OBBIN PA3JIEJI Ne 4
«Konjiongnass Xumusny
®opma paboTsl Konnuectso 6amios 20 %
min max
Texymast pabora OdopmiieHne oTueTa u 3ammra 2 4
71a00paTOPHBIX paboT MO TeEMe
TectupoBanue o pazaeny No 4 2 4
Pemenue 3anau 3 4
NHnuBunyansHOE  JOMallHEe 5 4
3a/laHue
[IpomexyTOUHBIH KonrtponpHas pabora mo Teme 3 4
PEUTHHT-KOHTPOJIb «Konnongnas xumus»
Wroro 12 20
Wrtorosslii Mo1ynb
Coneprxanune dopma paboTbI KonnuecTBo 6amioB 5 %
min max
BM Ne 4
3aver 3 5)
Uroro 3 5




JOIIOJIHUTEJIbHBI MOAYJIb
bazoBbiii dopma paboThI KommuectBo 6aimmoB
MOJYIIb/ min max
Tema
BM Nel NunuBuayansHOE JOMAIlIHEE 2 4
3aJaHUe
BM Ne 2 NHnuBuayanpHOE JOMAIIHEE 2 4
3a7aHue
BM Ne 3 NHauBuayanpHOE JOMAIIHEE 2 4
3a7aHue
BM Ne 4 NHauBuayanpbHOE JOMaITHEee 2 4
3a7aHue
Hroro 8 16
OO011ee KOIMYECTBO 0aIOB 10 JUCIUILIMHE min max
(0 mTOraM M3y4YeHHS BCEX MOAYIEeH, Oe3 yuera 60 100
JIOTIOJIHUTEIHLHOTO MOJYIIS)

CooTBeTCTBHE peﬁTHHFOBLIX 0ajI0B U aKaHeMquCKOﬁ OLICHKU:

Obuee konuuecmeo Axkademuueckas
Habpanuwix baiioe™ OYeHKa
60-72 3 (Yy10BJ1€TBOPUTEJIBHO)
73-86 4 (xopouo)
87-100 5 (oT1H4HO)

*[Ipn konuuecTBe peHTHHTOBBIX OamioB Oonee 100 HEOOXOIUMO pacCUUTHIBATh PEHTHHT
y4eOHBIX JOCTUKEHUN CTyJIeHTa JJIs olpesieseHus oueHku kparHo 100 6anos.
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1. HazHavyenue ¢)oH1a OLIEHOYHBIX CPEACTB
11. Heapwo coszmaauss DOC «Dusnueckas ¢ KOJUIOMTHAS XHMHUS»  SBISCTCS

YCTaHOBJICHHE COOTBETCTBHUS YUEOHBIX JOCTIKEHHI 3alllITaHMPOBAHHBIM pe3yibraTraM OOydeHUs U
TpeboBaHUsIM paboyeil mporpaMmbl AUCIUILITAHBL.

1.2.  ®OC no gucuumnuHe «Pu3ndecKas ¥ KOJJIOUIHAS XUMHU PElIaeT 3a/1a4u:
- KOHTPOJIb ¥ YIPABJICHUE MTPOLIECCOM MPUOOPETEHHSI CTYICHTAMU HEOOXOMMBIX 3HAHUH,
YMEHUH, HaBBIKOB M YPOBHSI C(hOPMUPOBAHHOCTH KOMIIeTeHIUH, onpenenenHsix B PI'OC BO no
COOTBETCTBYIOIIIEMY HalpPaBICHUIO IIOATOTOBKU;
— KOHTPOJIb (C MOMOIIbIO Ha0Opa OLIEHOYHBIX CPEACTB) M yMpaBieHHE (C MOMOIIBI0 AJIEMEHTOB
oOpatHOil cBs3u) nocTikeHreMm nened peanuszanuu OIIOII, ompeneneHHBIX B BHAEC Habopa
o0uienpogeccuoHaIbHBIX U MPOPECCHOHATBHBIX KOMIIETEHUIUN BbIITYCKHUKOB;
— obecriedyeHHe COOTBETCTBHsI PE3ylnbTaToB OOydeHHs 3aaadaMm Oyayiieil mnpodeccuoHanbHOMI
JESITEeIbHOCTH Yepe3 COBEPIICHCTBOBAHKUE TPAJAMIIMOHHBIX METOJOB 00y4eHHUs: B 00pa30BaTEeNIbHBIN
IIPOLIECC YHUBEPCUTETA.

1.3. ®OC pa3zpaboTaH Ha OCHOBAaHMM HOPMAaTUBHBIX JIOKYMEHTOB:
— (hemepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA BBICIIETO 00pa30BaHUs 110
Hanpasnenuto noarotoBku 44.03.05 Ilenarornyeckoe oOpazoBanue (¢ 1ByMs MpoPHIIMU
MOATrOTOBKH) (YPOBEHb OakanaBpuara), yTBepKICHHBIM MPUKa30M MUHUCTEPCTBOM 00pa3oBaHus U
Hayku Poccuiickoit ¢penepannu ot 9 depains 2016 . Ne 91;
— o0OpasoBarenbHOM nporpamMmbl «bBHONTOTHS U XUMHIY, O4HON (OpMBI 00yUEHUS BHICIIETO
oOpa3oBaHus 10 HanpasieHUIo moarotoBku 44.03.05 Ileqarornueckoe o6pa3oBaHue (C IBYMs
npoUISIMU TIOATOTOBKN);
—  monoxeHus o QopmupoBanun (oHIA OIEHOYHBIX CPEIACTB JJS TEKYIIEro KOHTPOJIS
YCIEBAaEMOCTH, IPOMEXKYTOYHOW M HUTOrOBOW (rOCYyZapCTBEHHOW MTOTOBOM) aTTeCTallUU
oOydJarommxcsi o 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIEr0 OOpa3oBaHHsl —  [porpaMmam
OakanaBpuara, porpaMMaM CIelUaINTeTa, IporpaMMaM MarucTparypsbl, MporpaMMamM IMOATOTOBKU
HAyYHO-TIEJarOTMYEeCKUX KaJpOB B aCUpaHType — B (elepaaIbHOM IoCyIapCTBEHHOM OIOKETHOM
0o0pa3oBaTelbHOM YUPEXKACHUU BbIcIIero oOpa3zoBaHus «KpacHOSpCKHMii TrocyJapCTBEHHBIH
nenarornyeckuii ynusepcuter uMm. B.II. ActadneBa» yTBepkIeHHOTro MpHKa3oM pekropa Ne 297
(m) ot 28.04.2018.



2. Hepeqenb KOMIIETEHIIMH ¢ YKazaHueM I3TaloB UX (l)OpMI/IPOBaHI/Iﬂ B npouecce Uu3ydeHusi JTUCHUIIINHBI «Du3znyeckas U KOJLJIOHIHAS

XUMMUSD»

2.1.

Ilepeyenb koMneTeHU Ui, HOPMUPYEMBIX B MPOIIECCE U3YUCHUS TUCIUTUINHBI « DU3UUecKas ¥ KOJUIOUTHAS XUMUSD»:

- TOTOBHOCTDb pPCaJIM30BbIBATH O6paSOBaTeJ'IBHBIe IIporpamMmel 110 y‘IC6HBIM npeaMeTaM B COOTBETCTBUH C Tpe6OBaHI/IHMI/I O6p330BaTeJ'IBHBIX CTaHdapTOB

(ITK-1);

- CIIOCOOHOCTH HCIIOJIB30BAaTh BO3MOXKHOCTH 00Pa30BaTEIbHOM CPeAbl Ul JOCTHKEHUS JTMYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX PE3ylbTaToB
o0yueHHs1 1 00ecIieueH s KayecTBa Y4eOHO-BOCIIUTATEILHOTO MTPOIiecca CPEeICTBAMH IpernoiaBaeMbIx yueOHbIX mpeameToB (1K — 4).
2.2. O1ieHOYHbIE CPEJCTBA

Komnerennus JIMCUUIUIMHBL, IPAKTHKH, yYacTBYIOIIUE B (OPMUPOBAHUU KOMIETEHIMH | Tur Onenounoe cpenctso/ KMMpbl
KOHTPOJIS Howmep dopma
IK-1 TotoBHOCTS | [Icuxomorus, memaroruka, BBeACHHE B Owoyoruro, Mukpobuomorus, | [Ipomexyr. | 1 Dk3ameH / 3aueT
peaNn30BbIBATH 00TaHMKa, 300JI0TUsl, OCHOBBI FKOJIOTHU U OXPaHbl IPUPOABI, (PU3HOJIOTHUS | aTTeCTalHs]
oOpa3oBarebHbIe YeJIoBeKa M JKMBOTHBIX C OCHOBaMH (DYHKIIMOHAIBHOM aHATOMHH, | BBOIHBIN 2 Tect BXOAHON KOHTPOJIb
IIPOrpaMMBbI 1O | IUTOTHCTOJIOTUs, TEHETUKA, TEOPUS 3BOJIIOLMHU, 001Ias U Heopranuyeckas | KoHrposb
y4€OHBIM IIPEIMETaM | XMMHS, aHAIUTUYECKas XHUMHUS, (usHueckas M KOUIOMAHAsA XUMHSA, | Tekymuii 4 Pemenne  3agay 110
B COOTBETCTBUHM C | OPraHUYECKass XUMHs, XUMUYECKUM CUHTE3, XUMUS OKPYKAIOLIEH CPENbl, | KOHTPOJIb TeMaM
TpeOOBaHUAMU NPUKJIA/IHASE XUMHSL, TEOPHS U TIPAKTUKA (POPMUPOBAHMS YHUBEPCANBHBIX | Tekymimii 3 OT4eTsl o
00pa3oBarenbHbIX Y4E€OHBIX JICHCTBUH, THIIBI U MEXAHU3Mbl XUMMYECKUX PEAKIMH, (IIOpa M | KOHTPOIb 71a00PaTOPHBIM
CTaHJapTOB pacTUTENbHOCTh KpacHOSAPCKOro Kpas M CTPaTeruu €€ COXPAaHEHMH, paboTam
O6uopazHooOpaszue >kuBOTHBIX CpenHeit Cubupum u cTpareruu €ro
. IIpomexyto | 5 TectupoBanue o
COXPAHEHHs, MONIEKYIIAPHO-TEHETHIECKNH YPOBEHb OPTaHU3alMK KU3HH, | | - o TeMaM
KOMneTeHTHvOCTHLIﬁ MOAX0A B 00pa30oBaHUM, COBPEMEHHBIN IIKOJIbHBIH ROHTPOIIb
XUMHYECKHUH JKCIIEPUMEHT, IIPaKTHUKA o MTOJIY4EHHIO
npoeCCUOHAIBHBIX YMEHUH M HaBBIKOB, B TOM YHCIE IEPBUYHBIX
YMEHUI W HABBIKOB HAyYHO-UCCIIEIOBATEIBCKON JIEATEIBHOCTH, HAYYHO
HCClieIoBaTeNIbCKask MPAaKTUKa, METOIMKA 00yueHHsl OMOIOrUH, METOANKA
00y4YeHUsI XUMUU
IIK-4 Cnoco6nocts | [lenaroruka, BBeneHHe B OHMONIOTHIO, MHUKpoOHonorus, OoTaHuka, | BBoaHbIi 2 TecT BXOIHON KOHTPOJIb
HCIIOJIb30BAaTh 300J10THsI, OCHOBBI SKOJIOTHH U OXPaHbI MPUPO.bl, ¢pusnonorus yenoseka | Kontpoinp
BO3MOXHOCTH U KHMBOTHBIX C OCHOBaMU (DYHKIIMOHAJIbHOM aHATOMUU, IUTOTUCTONOTU, | TeKymmii 4 Pemenne 3amau 1o
oOpa3oBareIbHON TeHETHKA, TEOpHsA DHBONIONUM, OOIas W HEOpraHudecKas XHMHUS, | KOHTPOJIb TeMaM
cpensl JUISL | QaHAJIUTHYECKast XUMUs, pU3MUecKast U KOJUIOMAHAS XUMUsl, OpraHuuecKas Texymuii 3 OTYeTh o
JOCTHKEHUS XUMUS, XUMIYECKHH CHHTE3, XMMHs OKDPYKAIOIEH CPeibl, NPUKIANHAA | koHTPOIIb 11abOPaTOPHEIM
JNYHOCTHBIX, XUMHUS, 3aJaHUSA 110 XMMHUHU IOBBIILICHHOW CIIO)KHOCTU, PacyeTHbIE U

paboram




METANpPeMETHBIX |
MIPEIMETHBIX
pe3yNIbTaToB
oOyueHus u
obecrieyeHus
Ka4yecTBa y4eOHo-
BOCIIUTATEIHHOTO
nporecca
CpeacTBaMH
MPEIoIaBaeMbIX
y4eOHBIX IPEAMETOB

OKCIEPUMEHTANbHBIC 33Ja4l B Kypce XHMHH, XUMHUS XWHOHWIHBIX H
BBICOKOMOJICKYJIIPHBIX ~ COCJAMHCHHUM, (PU3UKO-XUMHUYECCKHUE  METOIIbI
aHayim3a, OWONOrHYecKas XHMHS, TCOPHsl W TMPaKTUKa (OPMHPOBAHHS
YHUBEPCAJIBHBIX YUCOHBIX JCHCTBHMA, THUIIBI M MEXaHH3Mbl XMMHYECKHX
peakuuii, Gprmopa u pacTUTENLHOCTh KpacHOSIpCKOTO Kpasi U CTPATEeTuH e
COXpaHeHus, OuopazHooOpa3ue KHUBOTHbIX Cpemneit Cubupu u
CTpaTeTud €ro COXpPaHEHUs, MOJICKYISIPHO-TEHETUYCCKUI YpOBEHB
OpraHM3alii JKWU3HH, KOMIICTCHTHOCTHBIA IOAXO0A B OOpa30BaHMUU,
MIPAKTHKA MO TOJTYYCHHIO MPO(eCCHOHANIBHBIX YMEHUHN U HABBIKOB, B TOM
YHCce TEPBUYHBIX YMEHHMH W HaBBIKOB HAyYHO-HCCIICIOBATEIbCKOM
NEeSATCIILHOCTH, HAy4YHO HCCICNOBaTelIbCKash TPAKTUKA, METOIMKA
o0y4eHusi OMOJIOTUH, METOJIMKA 00yYeHUS! XUMUU

Texymui TectupoBanue o
KOHTPOJIb TeMaM

[IpomexyTo DKk3aMeH/3a4eT

YHBIN

KOHTPOJIb




3. @OoHJ OLIEHOYHBIX CPEICTB IJIs MPOMEKYTOYHOM aTTecTAlNU

3.1. ®oHABl OLEHOYHBIX CPEACTB BKJIIOYAIOT: BOMNPOCHI K S5K3aMEHY, BOIPOCH K 3a4yeTy I0

JUCHUITIIIMHE «Puzngeckas u KOJJIOMAHAaA XUMMUsS», 3adadud 110 AUCLUIIIIMHC «DPuznyeckas u

KOJJIOMAHAasA XUMUsA», TCCThI 110 JUCIUIIIINHE «Du3nueckas u KOJJIOMAHAasA XUMMUS).

3.2. OLeHOUYHBIE CPECTBA

3.2.1. Ouenounoe cpeactBo Ne 1 «Bompockl k 3k3amenHy mno aucuuiuinie «®dusuueckas u

KOJUTOUHAS] XUMUSI
Kputepuu onenrnBanus no oneHodHoMy cpeactBy Ne 1 — Bompocsl K 3k3amMeHy/3a4ery:

®opmupyembie | [TpoaBuHyTHINM bazoBbiit ypoBeHb | Iloporossrit YPOBEHb
KOMIIETEHIIUM | YPOBEHb c(hopMHpPOBaHHOCTH | C(HOPMUPOBHAHOCTH
c(hOpMUPOBAHHOCTH KOMITETEHIIU I KOMITETEHIIU I
KOMITETCHIUI
(87-100 6ammoB) (73-86 GamnoB) (60-72 6amnoB)*
OTJIIMYHO/3a4TEHO XOPOIIO0/3a4TEHO VAOBIIETBOPUTEIILHO/3a4TEHO
MK-1
TOTOBHOCTh OO6yuaromuiics Ha OO6yuaromuiics Ha OOyuaroluiicss Ha IOPOroBOM
peam30BbIBATh NPOJIBUHYTOM YpPOBHE | 0a30BOM ypOBHE YpOBHE TOTOB PEaTU30BbIBATH
o0pa3oBarebHbl | TOTOB PEaJTM30BBIBATh | TOTOB PEATM30BBIBATE | 00pa30BaTeIbHBIC TPOTPAMMBI
€ MporpamMmbl 10 | 00pa3oBaTeIbHbIC oOpa3oBarenbHbIe 1o y4eOHBIM MpeMeTaM B
yueOHBIM MIPOTPaMMBI 110 MIPOTPaMMBEI 110 COOTBETCTBHUH C TPCOOBAaHUSIMU
npeaMeram B | yueOHBIM IIpeIMeTaM | y4eOHBIM IpeMeTaM | 00pa30BaTENIbHBIX CTaHIAPTOB
COOTBETCTBHHM C | B COOTBETCTBUU C B COOTBETCTBHH C
TpeOOBaHUSIMU TpeOOBaHUAMU TpeOOBaHUSIMU
oOpa3oBareibHbl | 00pa30BaTEIILHBIX 00pa3oBaTeIbHBIX
X CTaHJapTOB CTaHJIAPTOB CTaH/JapTOB

MK-4
CIOCOOHOCTH
UCIIOJIb30BaTh
BO3MO)KHOCTH
o0Opa3oBarenbHON
cpebl ISt
JOCTH)KECHUS
JMYHOCTHBIX,
METaInpeIMETHBIX
U MPEIMETHBIX
pe3yJIbTaToB
o0y4yeHust "
obecrniedeHus
KauecTBa
yueOHo-
BOCITUTATEIHHOTO
nporiecca
CpeacTBaMu
IPEeroaBaeMbIX
y4eOHBIX
PEMETOB

OOyuaromuiics Ha
NPOJIBUHYTOM YPOBHE
CIoco0OeH
UCTIOJIb30BaTh
BO3MO)KHOCTH
o0Opa3oBarenbHOU
CPEeIbI JUIS
JOCTHYKECHUS
JMYHOCTHBIX,
METaINpPEeIMETHBIX
PeAMETHBIX
pe3yJIbTaToB
o0yueHus u
obecriedeHus
Ka4yecTBa yueOHO-
BOCIIUTATEIIHBHOTO
nporiecca CpeacTBaMu
peroaBaeMoro
y4eOHOTO MpeameTa
«Dusnyeckas u
KOJUTOMTHAST XUMHUS».

OOyuaromuiics Ha
0a30BOM ypOBHE
crocoOeH
UCTIOJIb30BaTh
BO3MO)KHOCTH
o0Opa3oBarenbHON
Cpenbl st
JIOCTHYKEHUS
JMYHOCTHBIX,
METaNpeIMETHBIX U
PEAMETHBIX
pe3yJIbTaToB
0o0yueHuUs u
obecriedeHus
Ka4ecTBa yueOHO-
BOCIIUTATEIIHLHOTO
nporiecca CpeacTBaMu
PeroaBaeMoro
y4eOHOT0 MpeameTa
«Duznueckas u
KOJUTOMTHAST XUIMHSI.

OOyuaroiuiicss Ha TOPOroBOM
YpOBHE crIOCOOEH
UCIIOJIb30BaTh BO3MOXXHOCTH
00pa3oBaTeIbHOM CPeIbl s
JOCTHIKCHUS INYHOCTHBIX,
MeTanpeIMEeTHBIX U
NPEIMETHBIX PE3YJIbTAaTOB
00yuyeHus 1 00ecTIeYeHHS
Ka4yecTBa yueOHO-
BOCITUTATEIHLHOTO Mpo1ecca
CpPE/ICTBaMHU IPETOaBacMOT0o
y4eOHOro Mpeamera
«Dusnyeckas U KOJUIOUIHAS
XUMHUSI.




*Menee 60 6ayI0B — KOMIETEHIUS HE C(HOPMHUPOBaHA

4. ®oHJ OLEHOYHBIX CPEACTB ISl TEKYIIEero KOHTPOJISA yCIIeBaeMOCTH

4.1. ®oHAbl OLICHOUHBIX CPEICTB BKIIOYAIOT: TECTUPOBAHUE, PEUICHHE 33/Ja4 C MPaKTUYECKUM
MPUMEHEHHEM, WHJWBHIyaJbHBIC 3aJaHus, OTYET K JabopaTopHoii paboTe, KOHTPOJIbHBIC PAOOTHI
4.2.1. Kputepun OIleHHBaHMUsI CM. B TEXHOJIOTMUECKOW KapTe pEeUTHHra B pabodeil mporpamme
JTUCHUTUTUHBI «DU3nuecKasi U KOJIJIOUTHAS XUMUSD.

4.2.2. Kputepuu olleHHBaHUS 110 OIIEHOYHOMY CPEACTBY 2 — BXO/IHOW KOHTPOIIb

Kpurepuu onieHuBanus

KonmdectBo 6aimioB (BKIag B pEHTHHT)

[TpaBunbHBIX O0TBETOB - 10 2
ITpaBUIBHBIX OTBETOB - 15 3
ITpaBuibHBIX 0TBETOB - 10 4
[IpaBUITBEHBIX OTBETOB - 25 5

(MakcHMMabHBIN OaJ)

4.2.3. Kputepuu olleHHBaHUs 110 OLIEHOYHOMY CpeACcTBY 3 - OTYeT 1o J1abopaTopHbIM padoTam

Kputepuu onennBanus

KonmuectBo 6aiutoB (BKIIa B PEHTHHT)

Brimonnenue paboThl COrIacHO 0,5
WHCTPYKIIUU

OdopmiieHHEe COTIIACHO TPEOOBAHUSIM 0,5
[IpoBeneH aHanu3, pacyeThl, JaHbI 1,5
OTBETHI HAa BONIPOCHI

BepHo copmMynrpoBaHbl BEIBOJIBI 1,5
MaxkcumanbHbIi O6ai 4

4.2 4. Kputepun onileHMBaHuUs 110 OLICHOYHOMY CpelIcTBY 4 - Pemienue 3aja4y o reMam

Kpurepuu onenuBanus

KonuuectBo 6annoB (B
B PCHUTHUHT)

BepHo peliensl Tpu 3aa4u U3 AECATH

BepHo PCHICHEBI ITATH 3aJ1a4 U3 OCCATH

BepHo peneHsl cemb 3a1a4 U3 A€CATH

MakcumanbHbIl 6amt ( AecsTh 3a1a4)

AWN| -

4.2.5. Kputepuu olleHHBaHUs IO OIIEHOYHOMY cpelcTBY S— TecTsl o Temam

Kputepuu onieHuBaHus

KonuyectBo 6aminoB (Bkiajg B peHTHHT)

[TpaBunpHO BeIOTHEHO 50% 3amanuii 2
[IpaBunbHO BbINOIHEHO 75% 3a1aHuii 3
Makcumanbabiid 6amt (100% 3anannii) 4

4.2.6. Kputepuu olleHHBaHUs 110 OLICHOUHOMY CpPeACTBY 6- VHAuBHyanbHOE 3a/1aHKe

Kpurepun onenuBanus

KonmuecTBo 6a10B (BKJ1aJ B pEHTHHT)

[IpaBunbHO BeimoaHeHO 50% 3ananuii 2
[IpaBmiibHO BeINONHEHO 75% 3agaHuii 3
Maxcumanbnbiit 6amt (100% 3amxanuii) 4

4.2.77. Kputepun orieHHBaHMsI 110 OIIECHOYHOMY cpeAcTBY 7 - KoHTposnbHas pabora

Kpurepun oniennBanus

KonnyectBo 6aioB (BKag B peHTHHT)

[TpaBunpHO pemeno 50% 3amxannii 2
ITpaBmiibHO peneno 80% 3anaHuit 3
Makcumanbabiid 6amt (100% 3amannii) 4




5. OueHouHbIe cpeacTBa (KOHTPOJbLHO-U3MEPHUTEIbHbIC MATEPHAJIBI).
Ouenounoe cpeocmeo Ne 1

7.

BOITPOCBI K DK3AMEHY

OCHOBbBI XUMHNYECKOU TEPMOJANHAMUKHU
Jaiite ompeneneHue MEPBOMY 3aKOHY TEPMOJMHAMHUKU. YCTaHOBUTE SKBHUBAJIEHTHOCTD
MEXy TeTIOTOH U paboToil. OxapaKkTepu3yiiTe BHYTPEHHIOIO SHEPTUIO CUCTEMBI.
OxapakTepu3ylTe MEpBbIM 3aKOH TEPMOAMHAMHUKUA NPUMEHHUTEIBHO K xXuMmuu. Jlaite
OIIpe/ieNIeHNe TMOHATUSI TepMOXUMHs. OXapaKkTepusylTe TEraoBOH APQPEeKT peakiuu Hpu
nocrostHHOM naBieHuu (AH) u mocrossaHOM 00beMe (AQ). YcTaHOBUTE CBSA3b MEXKIY HUMH.
Chopmynupyiite 3akoH lecca. [laiite ompeneneHus TerioTaM OOpa30BaHUS W CTOpPAHUS,
CTaHJapTHHIM Ter1oBbIM 3¢ dexraM. Chopmynupyiite ciaencTBus u3 3akoHa [ecca.
Omnpenenure 3aBUCUMOCTH TEIUIOBOTO A(PQEKTa XUMHUYECKOH pEeakiuu OT TEMIIeparyphl.
[IpuBenure Maremaruyeckoe BbIpakeHUs 3akoHa Kupxroda B auddepeHunasbHOd U
WHTETpaTbHON (hopMax.
ChopmynupyiiTe  BTOpOH  3ak0oH  TepMoauHamMuku. M3o00pasute mmkn — KapHo,
oXapakTepHu3yiTe ero u npuBeauTe HepaBeHCTBO Kitaysuyca.
JlaiiTe TOHATHE SHTPOINUU H30JIMPOBAHHON CHUCTEMBl. YCTAaHOBHUTE CBSI3b JHTPONHU C
TEPMOIMHAMUY€ECKON BEPOSTHOCTHIO COCTOSIHUS CUCTEMBI. Cdopmymupyiite
CTaTUCTUYECKUI XapaKTep BTOPOTO 3aKOHA.
[IpuBenute pacuet abcontoTHOrO 3HaueHust suTponuu. Chopmynupyiite mocrynar [lnanka.

HpI/IBeI[I/ITe pacucT USMCHCHUS SHTPOIIMHU IIPHU PA3JIUYHBIX IIPOLCCCaX.

8.

ChopmynupyiiTe NOHITHE U30XOPHO — M30TEPMHUYECKOTO MOTEHIMANa (CBOOOJHON SHEPTUU
I'enbmronbiia). KakoBa HampaBieHHOCTh HpoleccoB B gaHHOM ciydae. Chopmynupyiite
MOHATHE M300apHO — M30TEPMUUYECKOTO MOTEeHIHANa (cBoOOaHON »Hepruu ['mdoca). [Jaiite
XapaKTEePUCTUKY HAIIPAaBJICHHOCTH MPOLIECCOB.

XUMHNYECKOE PABHOBECHE

Packpoiite moHATHE TEPMOJMHAMHYECKOIO XMMHUYECKOro paBHOBecus. Hamumwure 3akoH

AEHCTBYIOIMX Macc Juii oOpaTuMbIX peakuuil. Ycranoute cBsazb Mexay K. u K.

Chopmynupyitte npuniun Jle [larense — bpayna.

VYcraHOBUTE 3aBUCUMOCTb KOHCTAHThl XHMHUYECKOTO PpAaBHOBECUS OT TEMIEPATYphI.

[IpuBeauTe ypaBHEHUE U30XOpbl U M300apbl XUMHUYECKOM peakuuu. Oxapakrepusyite

XUMHUYECKHUM MOTEHIINAJ KaK KPUTEPHUIA HAIIPABIEHHOCTH IPOLECCOB.

PACTBOPBI

1. Vkaxurte ¢akTOpbl, BIUSIOINIME HA JAaBJICHHE HACHIIIEHHOIO mapa pa30aBIEHHBIX
pactBopoB. Hanummre 3akoH Paynst (mpuBenuTe ABe aHaIUTUUECKHUE 3aIIHCH).

2. OxapakTepu3yiTe MOHATUE TOHWKEHUS TEeMIIepaTypbl 3aMep3aHus pa30aBIeHHBIX
pactBopoB. [laliTe omnpeneneHue MOHATHIO Kpuockonus. llpuBenure mnpumepsl
aHTHU(PU30B. HazoBure ¢akTopbl, MOBBIIIAIONIME TEMIEpPaTypbl KUIECHUS
pasz0aBieHHBIX pacTBOPOB. [laiiTe onpeneneHne MOHITHIO Y0YITHOCKOTIHS.

3. IlpumeHuTe 3aKoHBI pa30aBIEHHBIX PACTBOPOB K pacTBOpaM 3JeKTpoiauToB. J[laiite
(GOopMYyIMPOBKY MOHSITHUS «M30TOHMUYECKUH KOA((UIMEHT» U YCTAHOBUTE €r0 CBSI3b CO
CTENEHbBIO IUCCOLMALINN.

4. ChopmynupyiTe TOHATHE 00 WHICATBHBIX CHCTEMaX. YKaXWTe, Kakue OBIBalOT
OTKJIOHEHMSI CBOMCTB PEaJIbHBIX CUCTEM OT UJICAIBHBIX. HazoBute IPUYUHBI
OTKJIOHEHUH.

5. IlpuBenure mpumMep nuarpamMsl coctaB — cBoicTBO. Chopmynupyiite 3akoHsl [ 160ca —
KonoBanoga. OxapakTepHu3ylnTe MOHATHE «a3€0TPOITHBIE CMECH.

6. HazoBuTe NpUHIMIBI JUCTWUISALMM ABOMHBIX >KUIKUX cMecei. Omuimre mpoiecc
MIEPETOHKH C BOJSHBIM MapoM U YKaXHTe o0JiacTH MpuMeHeHus. OmuimTe mpouecc
peKTH(UKALINY.



ok w

7. IlpuBegute mpuUMEpBI CUCTEM C OIPAaHMYEHHOM PacTBOPUMOCTBIO. JlaliTe onpeznciieHue
MOHATUIO KPUTHUYECKOW TEMIIEpaTypbl pPAaCTBOPEHUS. YKaKWUTE MPUHLMUII  Ipolecca
SKCTPAKIUHU.

IJEKTPOXUMMUSA

JlaiiTe ompezaeneHne dSICKTPONPOBOAHOCTH (yACIBHOW, MOJIAPHOH,  SKBHUBAJICHTHON).

YcraHoBHTE 3aBUCHMOCTH JJIEKTPOINPOBOAHOCTH OT KOHIEHTpAlMd M pa30aBICHHUS.

Chopmynupyiite 3akon Konbpayia.

JlaiiTe nosiCHEHNE O NPAKTUYECKOM IPUMEHEHUE JIEKTPOIPOBOIHOCTH. ONUIINTE IPOLECC

KOHAYKTOMETPUYECKOrO TUTPOBaHUs. B yem ero cyniHocts?

Cdhopmynupyiite TOHATHS ONpEAETCHHUS CTEIEHH M KOHCTAHTHI IMCCOLMAIUHN CIadoro

anekTponuta. OxapakTepusyiite 3akoH pazbanienus OcTBaibla U YCTAHOBUTE CBSI3b 3aKOHA

C pacTBOPUMOCTbHIO TPYIHOPACTBOPUMOM COJIH.

KakoB MexaHHM3M NpOXOXKIEHHs SJIEKTPUUYECKOr0 TOKa uepe3 pacTtBop? CBSKUTE 3TOT

IIPOLIECC C UUCIIAMU TIEPEHOCA.

ChopmynupyiiTe TEOpUIO TallbBaHUYECKOTO 3JeMeHTa. KakoB MexaHu3M olpeaencHus

CTaHJAPTHBIX AIEKTPOIHBIX MOTEHIHaNoB. Bomoponnas mkana. IlpuBeaute dopmymsi

HepHcra yepe3 xumMuueckuii moTeHuual.

ChopmynupyiiTe TEOPHUH CTPOCHHS IBOMHOTO 3JIEKTPUUYECKOTO CJIOS. YKKHUTE YCIOBUS

BO3HUKHOBEHHUS J13€Ta — IOTEHIMAJIA.

[IpuBenure kinaccuuKalMiO 3NIEKTPOIOB. PackpoiiTe NOHATHE pEAOKC — 3IEKTPOAOB.

OxapakTepusyiiTe moTreHuuoMeTpuueckoe ompeznenenue PH cpensl. IlpuBemute mpumep

paboThI A11eKTPoAa (CTEKIISTHHBIN IEKTPOI).

OxapakTepusyiiTe MOHITHS «KOHIECHTPALMOHHbIE LEeNu U AUPPY3UOHHBIA MOTEHIHAI.

[IpuBenuTe npuMeps! JaHHBIX POLIECCOB.

XUMHUYECKAS KHHETUKA U KATAJIU3

JlaiiTe ompezneleHue CKOPOCTH XMMHMUYECKMX peakiuil. OxapakTepu3yilTe KUHETUYECKYIO

kpuByto. [IpuBenure 3anucek GopMyinbl UCTUHHON CKOPOCTH. [IpuBenure MIPUMEPBI

IIPOCTBHIX U CIIOKHBIX peakiuil. Hanummre 3akoH JEHCTBYIOIUX MAacC U YCTaHOBUTE CBSI3b

C KOHCTAaHTOW CKOPOCTHU PEAKLIUH.

ChopmynupyiiTe NOHATUS KMHETUYECKOTO MOPSAIKA PEAKIUU U MOJEKYISIPHOCTH PEaKIIUHU.

[IpuBeauTe mpuMepsl CrOCOOOB OIpeneNeHus nopsaka peakuuu. Peaknuum | — mopsaka

(KOHCTaHTa CKOPOCTH U BpeMs IOJTYIIPEBPALLEHUS PEaKIIMii).

Peaxnuu || — mopsigka (koHCTaHTa CKOPOCTH U BpeMs MOJIYIPEBpAILEHUs] PEaKIUii).

Peaxmuu 111 — mopsika (koHCTaHTa CKOPOCTH M BPeMsI TIONYTIPEBPAIIEHUS PEAKIIH).

PaccMoTpuTe OCHOBHBIE TEOPUM XUMHUYECKOM KHHETUKM (AKTHBHBIX CTOJKHOBEHHUH W

MIEPEXOAHOT0 COCTOSIHUS WM aKTUBHOTO KOMIUIEKca). PackpoiiTe uX CyIHOCTb.

PaccmoTpute  OCOOEHHOCTM M KJIACCU(PHUKAIMIO  KATAIUTHUECKUX  PEaKIHi.

OxapakTepu3yiTe OCHOBHbIE TEOPUU TOMOT€HHOTO M Te€TEPOTeHHOro KaTaiausa.

Cdhopmynupyiite noHATHE KUHETUKU (POTOXMMHUYECKUX peakuuid. [IpuBeanTe 3anuck 3akoHa

Byrepa — JlamGepra — bepa. Ykaxxute oCHOBHBIE 3aKOHBI (DOTOXHUMUH.

Cdhopmynupyiite NOHATHE KUHETUKHM TeTEPOreHHBIX mporeccoB. llpuBeaure mpumeps

MPOTEKaHUsl Ipolecca B KUHETHYEeCKOH M nuddy3noHHON o0snacTax. YKaXHUTe CIOCOOBI

yIipaBJICHUA I'€TCPOTrCHHBIMU ITPOLICCCAMMU.
IHNOBEPXHOCTHBIE ABJEHUA U ALCOPBIIUA

1. TloBepxHOCTHast SHEpPrusi, CrOcoObl ee ymeHbleHusa. dusnueckas U XUMUUecKas aacopouus,
3aBUCHUMOCTb OT TEMIIEPATYPBHI.

Oxapakrepusyiite mnporecc ancopOUuK Ha TBepAoOH moBepxHocTH. [IpuBenure ypaBHEHHE
n30TepMBI azicopOrun PpeitHanmxa, NepeuucianTe ero HeloCTaTKH.

Hanummre ypaBHenue wu3otepmbl ancop6uuu Jlenrmiopa. KakoB  ¢usmueckuit  u
TeOMETPUUECKUI CMBICT KOHCTAHTHI "D"?

2.

3.



4. OxapakTepusyiTe mporecc aacopOuuu Ha kuakoil moBepxHoctu. Chopmynupyiite moHsTHE
MMOBEpPXHOCTHOTO HaTshkeHus. [IpaBuno drokino — Tpayoe. Hanummre bopmymy
ajicopOIMoHHOr0 ypaBHeHus [ mb0ca.

5. Jlaiite ompenenenue aacopOuuu u3 pactBopa. OxapakTepu3yHWTe MPOLECChl CMAYMBAHUS U
¢rotanmu. YCTaHOBHUTE BIMSHUE TEIUIOTH CMAYMBAHUS Ha 3TH MPOLECCHI.



Ouenounoe cpeocmeo Ne 1

BOIIPOCHI K 3AYETY

OCHOBHBIE ITOHATHUSA ®U3NKO-XUMHUHN JTUCIHEPCHBIX CUCTEM

1. [Ipenmer, 3agaun ¥ HarpaBiIeHUs KOJUIOUAHOM XUMHM. 3Ha4€HHUE KOJUIOMJHOM XMMHHU IS
OMOJIOTUH U IOYBOBE/ICHUSI.

2. HucnepcHele cucreMsbl. Kiaccudukanus qUCIEepCHBIX CUCTEM.

3. Mertoapl TONY4YEeHUS KOJUIOMIAHBIX cUCTeM. @Du3HUeCKHe M XUMHUYECKHE METOJbI
KOHJICHCALlUM U AUCHIEPrUpPOBAHUS.

4, OunCTKa KOJIJIOUIHBIX CUCTEM.

S. Kunernueckue cBoiictBa kommouAHbix cucreM (bpoyHoBckoe nBuxenue, auddysus,
OCMOTHYECKOE JIaBJICHUE).

6. Kunernueckass ycTOWYMBOCTh KOJUIOMJHBIX CHCTEM, ceauMeHTanus. CeluMeHTalnOHHbIA
aHaJIn3.

7. Ontuyeckue cBoiicTBa KOWIOMAHBIX cucTeM. Oddext Tunnant. AudpaxnuonHoe
paccesiHue CBeTa.

8. Hedenomerpust. YnprpaMUKpOCKOIIUS.

9. DNEeKTPOKMHETHYECKUE SABICHUS: 3IEKTPOPOpe3, MEKTPOOCMOC, OTEHIHAIbI IPOTEKAHUS
Y CEMMEHTAIIIH.

10. OnekTpokuHeTHueckuit  noreHuuan.  CKopocTh  3MEKTPOPOpPEeTHUYECKOro  IepeHoca
(ypaBuenue ['enbmronbiia — CMOITyXOBCKOTO).

11.  ArperatuBHas YCTOWYMBOCTb KOJUIOMJHBIX cucTeM. CTpoeHHe KOJUIOWJHON MULEIUIbI.
OOHnapy>xeHue 3apsiia KoJIouaHbIx yactui. OnsIT Peficca.

12. Koarymsauus.  3aKOHOMEPHOCTH  KOAryJasiiuu  JHO(QOOHBIX  KOJUIOMJIHBIX  CHUCTEM
WIEKTPOIUTAMU. B3auMHas koaryssinust 30J1eH.

13.  Koarynsauus komnounoB smekTponutamu. [IpaBuno 3naunoctu. Ilepesapsinka 3omeil.

14. OO011as XxapakTepUCTUKA U KIacCU(PUKAIIS SMYIIbCH.

15.  IIpakTHueckoe NPpUMEHEHUE SIMYIbCHIA.

16. Ob6pamienue $a3. MHOKeCTBEHHBIE IMYIIbcUU. KpuTHUueckue sMylbChu.

17.  VYcroituuBocTh 3Mynabcuu. CriocoObl U3MEpPEHUs YCTOWIMBOCTH SMYIIbCHUI.

18. [Tens! u a3po3o0iu.

19.  Tenu, cTynHu, CEMUKOIONUBI. YCIIOBHS 3aCTyIHEBAHMS.

20. Cunepesuc. Tukcorporus. HaOyxanue.

21.  IlpakTHueckoe 3HaYeHHE MUKPOTIe€TEepOTreHHbIX CUCTEM. [leTepreHThl.

22, [ToBepXHOCTHO-aKTUBHBIE BEIIECTBA.



Ouyenounoe cpeocmeo Ne 2
BxoaHoe TecTupoBanue

Ne 3amanus 3amanue OTtBeT

1 Uemy paBHO 4YHCIIO HEUTPOHOB B aTOME 31 15 P?
a) 31 0) 16 B) 15 r) 46

2 Yemy paBHO 4HCIIO OpOUTAsICH Ha f-1TOTypOBHE?
a)l 0) 3 B) 5 r)7

3 YeM 0OTIMYAIOTCS aTOMBI U30TOIIOB OAHOTO 3JeMeHTa?
a) YHCIIOM 0) unciom B) YHCJIOM T') 3apsiIOM siapa
MIPOTOHOB HEHUTPOHOB AIIEKTPOHOB

4 ATOMBI, KaKOTO AJIEMEHTA UMEIOT IEKTPOHHYIO KOH(PUTYpaLlIO0 BHELITHETO
ciost:...3s%3p™?
a) ¢C 0) 14Si B) 165 r) 24Cr

3) Kakoe u3 ocHOBaHU ABIISAETCS IBYXKUCIOTHBIM?
a) KOH 0) Bi(OH)3 B) NH,OH r) Sn(OH);

6 Kakast u3 coneii siBnsieTcst KUCION COBbIO?
a) 0) Fe(HCO3)3 B) FeEOHCO3 r) Fep(CO3)3
[Fe(OH)2].CO3

7 Kakoli conu cooTBeTCTBYET Ha3BaHUE «ruapocyiabdar Bucmyta I1»
a) Bi(HSO4)3  0) Bi(HSO3)3 B) B1(OH)SO4 r) [Bi(OH2)]2SO4

8 CKoJIbKO MOJIEH pacCTBOPEHHOI'O BEIIECTBA COAEPKUTCS B 111 1€LIUMOIIIPHOTO
pactBopa?
a) 0,2mo1b 0) 1momb B) 0,1Moub r) 0,01mo01B

9 CKoJIbKO rpaMMOB PacTBOPEHHOTI'O BelecTBa coaepkutcs B 150 r pactBopa ¢

MAaccoBOI noJjier Bemiectsa = 5%°7?

a)l5r 6)7,5r B) 10T r)50r




10 Kakue u3 crneayonmx 3JIeKTpoIUTOB MPH TUCCOIMANNN 00pa3ytoT HOHBI H*
u OH ognoBpemeHHO?
a) Ca(OH), 6) KOH B) H3PO4 r) Al(OH)3

11 Kakue 31eKTponuThl ABISIOTCS CHIIbHBIMU?
a) HI 6) KOH B) HpS r) H3PO4

12 Kakue BemecTBa 00pasyroT IpU JUCCOLHALIH HOHbI Mn®™?
a) KMnO, 6) MnCl, B) Na;MnO, r) MnO,

13 Kakue 35eKTpoiuThl 00pa3yroT Ipu TUCCONUAIMU XI0pua-uoHsl Cl™?
a) KCIO3 0) HCI B) Ca(ClO), r) HCIO

14 CKOJIBKO HOHOB 00pasyeTcs npu Aucconuanuu Apyx monekyn FeCls?
a)?2 0)4 B) 5 r) 6

15 Kakwue BemecTBa B HOHHOM ypaBHEHHH CIICAYIOIICH PEaKIINH 3aIAChIBAIOTCS
B BUJIC MOJICKYII:
a)HpS 0) Pb(NOs); B) PbS r) HNO3

16 Kakue u3 cinenyronmx 3eKTPOIUTOB IPU AUCCOLUAIMN 00Pa3yroT
THJIPOKCHU/THBIE NOHBI?
a)H,SO4 6) AI(OH).CI B) Ca(HCO:s3), r) Sn(OH),

17 UeMy paBHO HOHHOE mpom3BeneHue BogsI (t = 25°C)?
a)10™ 6) 10™° B) 107 r) 10°

18 KakoBa cpena pactsopa, eciau pH < 77
a) HeWTpanbHas 0) Kucias B) II€TIOYHAs

19 PacTBOpBI, KaKNX 3JIEKTPOIINTOB XapaKTepU3yrTCs 3HaueHussmu pH > 77
a) Na,COs 0) CaS B) AI(NO3);3 r) BaCl;

20 [Tpu kakux 3HaueHusx pH deHondranenn okpammpaeTcss B MaIMHOBBIN

user?




a) 12 6) 4 B) 7 r) 14

21 Kakyro okpacky npuoOperaer JakMyc B HEUTpaabHOU cpene?
a) MAIMHOBYIO  0) CHHIOIO B) KpacHYIO r) uoneToByro

22 C KaKkuMH U3 CJIEYIONINX BEIIECTB MOXKET pearupoBarb okcus cepsl (VI)?
a) NaCl 0) Na,O B) HNO3 r) HCI

23 Kakas kucnmora o6pa3yercs npu B3aumonericteuu okcunaa hocdopa (I11) ¢
BOJZIOM?
a) H3PO4 6) HzSO4 B) HPO3 F) H3PO3

24 M3oTOonBl XUMHUYECKOTO 3JIEMEHTA OTANYAIOTCA JIPYT OT ApyTa:
a) 1O YUCIy 0) o umuciy B) M0 YHCITY T') 110 TIOJIOKEHUIO B
HEHUTPOHOB JJIEKTPOHOB [IPOTOHOB MIEPUOANYECKOU

cucreme

25 C KakuMH MeTaJUIaMU MOKET B3aUMOJICHICTBOBATh pacTBOpP HUTpaTa CBUHIIA
(m?
a) Hg 6) Cu B) Au r) Al

Ouyenounoe cpeocmeo Ne 3
Omuem no nadopamopmnoiu pabome
1) Otuersl 0 saboparopHbIX padoTax AOKHBI ObITh O(GOPMIIEHBI B OTAEIBHBIX TETPAASIX IS
1a00paTopHBIX paboT.
2) B otueTe HEOOXOIMMO OTIPEIEIUTH LIEJIA TTPOBEICHUSI JTA0OPAaTOPHOI PaOOTHI.
3) 3anucarh 060pyIOBaHHE U PEAKTUBBI.
4) 3anucarb X0/ pabOThI
5) CocTaBUTh ypaBHEHHUsS BCEX XMMHUYECKHX pEaKIMii, MPOBOAMMBIX BO BpeMs J1abOpaToOpHOii
paboTHI.
6) IIpousBecTn HEOOXOAUMBIE MATEMAaTUYECKUE PACUEThI
7) ChopmynupoBath BBIBOBI 110 pe3yIbTaTaM Ja00paTOPHOU pabOoTHI.

Ouyenounoe cpeocmeo Ne 4
IIpumepsl pemieHust 3a1a4 N0 TeMe «XUMHYECKAs! TEPMOIMHAMHUKA)

II pumep: Hcxoas us TeroTsl 00pazoBaHus ra3000pa3Horo auokcuaa yriepona (AHg =
-393,5 k/I>k/M0Jb) ¥ TEPMOXUMUYECKOTO YPAaBHEHUS PEAKIINH:
C(rpaq)m) + 2N20(l—): COz(r) + 2N2(r) ; AHo=-557,5 x]Ix (1)
BBIYUCIIUTE TEMI0Ty 00pa3oBanust NoOy.



Pemenne:  O0O3HAYMB HMCKOMYIO BEIMUMHY 4Yepe3 X, 3alUIIeM TEPMOXHMHUYECKOE
ypaBHEHHE peakiuu o0pazoBanus NoO U3 IPOCTHIX BEIICCTB:
Nz(r) + 1/202@) = NzO(F); AHolz X KJIx. (2)
3anuieM TakkKe TEPMOXMMHYECKOE ypaBHEHHE peakuuu o0pa3zoBaHHACOrr) U3 IPOCTBIX
BEIIECTB:
C (rpadur) T Oz(r) = COQ(F); AHOZZ -393,5 kJIx. 3)
N3 ypaBHenmii peakiuii (2) u(3) MOKHO TONYy4HTh ypaBHeHue peakiuu (1). s storo
YMHOXKUM ypaBHEHUE (2) Ha JBa ¥ BbIUTEM HalJIECHHOE ypaBHEeHHE U3 ypaBHeHUs (3). Mmeem:
C(rpaq]m) + 2N20(r) =CO o) T 2N 2r)s AHO = (-393,5 - 2X) KJIx. (4)
CpasuuBas ypasuenus (1) u (4), Haxogum: -393,5 -2x= -557,5.
Otrcroma x= 82,0 x/[>x/MOJIb.

IIp ume p: Ionp3ysich TAOMUYHBIMU JAHHBIMH, BHIYHCIIATE AH? peakuuu:
2Mgot CO2(ry = 2Mg0wy* Corpagur).

Pemenne: Crangapraele sHTanbnuu oopasoBanus COyry 1 MgO( ) paBHBI COOTBETCTBEHHO
- 393,5 u - 601,8 x/[>/Monb(CTaHIAPTHBIE SHTAIBIUN OOPa30BaHHUS IPOCTHIX BELIECTB PABHEI

HYITIO). AH? peakluy HaXo UM 10 ypaBHeHUIo (4.1.2.)
AH®= 2AH 40 - AH o= 2(-601,8) + 393,5 = -810,1 x/Ix.

II pu M e p: Paccuntaiite TEIIOTY CropaHusi METaHa U KOJIMYECTBO TEIUIOTHI, KOTOPOE
3
BblenUTCS npu cropaduu 100 qM™ 3TOro0 BElecTRa.

Pemenne: [Ilon TermnoToii cropaHust BemIeCTBa MOAPa3yMEBaAIOT TEIIOBOH d((PEKT peakuu
OKMCJICHHs OJHOTO MOJISI 3TOTO COeAMHEHMs. B ciydyae opraHMueckoro CoeIuHEeHUs MPOAYKTaMU
okucaeHus 00buHO ObIBatOT COyy 1 HoO (.

Peakuuro cropanus MeTaHa MOYKHO IPEICTaBUTh YPABHEHUEM:
CH4(F) + 202@) = COQ(F) + 2H20(r) (1)

Hcnonb3ys cneacrtBue 3akoHa ['ecca M cTaHAapTHBIE SHTAIBIIMK OOpa30BAaHUs BEILIECTB,
orpesiesnsieM U3MEHEHUE SHTAIBIINY IIPU MPOTEKAHUN PEaKIUil:

0 _ apg0 0 —AH"
AH" =AHq,  +2AHY o —AHey o

NN

AH’= -393,5 + 2(-241,8) - (-74,9) = -402,2 I

AH’= -Q,
cleloBaTeNbHO, Ipu cropanuu ogHoro Mosst CHy Beinensiercs 402,2 k[ TETIIOTHI.
V(CHy) = 100 1m%/22,41m° = 4,46 Mons.
KonnuecTBo TermnoTel npu cropanuu 4,46 Moib coctaBuT 4,46+402,2 = 1795,5 kJIx.

Il pumMep: Bkakom cocTosHUM SHTponHs | MOJIb BeliecTBa OOJbIIIe: B KPUCTAIUIMYECKOM
WM B TapooOpa3HOM IpH TOH ke Temmeparype?

Pemenne: OHTponus ecTb Mepa HEYNOPSAJOYEHHOCTH COCTOSIHMS —BellecTtsa. B
KpUCTAJUIC YaCTUIBI (aTOMBI, I/IOHI)I) PACIIOJIOKEHBI YIIOPAAOYECHHO W MOT'YT HAXOAWUTHCA JIMIIb
B OIpeJeICHHBIX TOYKaX MPOCTPAHCTBA, a JJIS ra3a Takux orpanndeHuii Her. O0beM 1 Moinb rasa
ropaszo Oosblle, 4eM 00beM 1 MOJIb KPUCTANIMYECKOTO BEHIECTBA; BO3MOYKHOCTb XAOTHYHOIO



JBIDKEHUSI MOJIEKYN Ta3a Oomblie. A Tak Kak SHTPOIUI0 MOXHO paccMarpuBarh Kak
KOJIMYECTBEHHYI0 MEpy XAOTHYHOCTH aTOMHO-MOJIEKYISIPHOM CTPYKTYpBl — BEIIECTBA, TO
sHTpomnus | MOJb MapoB BeliecTBa OOJbINE SHTPONUH €ro KPHCTAIIOB HpHU

OJJMHAKOBOH TeMIieparype.

II pumMmMep: Hcxons u3 3HadYeHUM CTaHOAPTHBIX TEIIJIOT O6paSOBaHI/I$I 1 a0COJIFOTHBIX
CTaHJAPTHBIX SHTPONMM COOTBETCTBYIOIIUX BEIIECTB, BEIYUCINTE AG? peakiuy, NpOTEeKaroLENn 110
YPaBHCHUIO:

NH3(F) + HCl ke NH4C| (xp).
MoskeT a1 3Ta pC€aKnys IpH CTaHOAPTHBIX YCIOBHUAX IIPOTCKATh CaMOHpOI/IBBOJ'II)HO?

Pemenue: DOueprus ['m66ca (AGO) SABJISICTCS. (DYHKIIMEH COCTOSHHUSI M BBIYUCIISICTCS W3
coornomenns AG = AH - TAS. Haxonuwm Bemmauast AH? 1 AS? :

ﬂHG = ﬂ'*]'11::.'144»{1 - (AH ‘:1.'14: +AH E](.‘I} =
=314.22 - (-45.94 - 92,31) =-175,97 x/Ik.
AS = Sk e — (S, +She) = 95,81 - (192,66 + 186,79) =

= -283.64 JIx/K.
AG" =-175.97 - 298(-283,64+10~ ) = -91,45 k/x.

Tak xak AG < 0, To peakiusi MPOTEKAET CAaMOIIPOU3BOILHO MPH CTAHIAPTHBIX YCIOBUSIX.

Il p u m e p: Peakuus Boccranosienus Fe;O3 Bomopoaom mpoTekaer o ypaBHEHHUIO:
Fe,O 3kp) T 3H2(r) = ZFE(KP) + 3H20(F); AH =+ 96,61 xJIx.
Bo3mokHa Jn 3Ta peakuys MpH CTaHAAPTHBIX YCIOBHSAX, €CIM M3MEHEHHE SHTPOIHU
AS = 0,1387 x/Ix/(monb*K)? Ilpu xakoii Temneparype HauneTcst BocctanoBinenue Fe,O3?

Pemenne: Brruucnsem AG peakuuu:
AG = AH - TAS = 96,61 - 298+0,1387 = +55,28 x/Ix.

Tak xak AG > 0, To peakius NpH CTAaHAAPTHBIX YCIOBHUSAX HEBO3MOXHA; HA00OpOT, MpPH ATHUX
YCIIOBUSAX MJET 0OpaTHas peakiusi OKUCIIEHHs JKele3a (Koppo3us).

Haiinem temnieparypy, npu kotopoit AG = 0:

AH =TAS; T=AH/ AS =96,61/0,1387 = 696,5 K.

CnenoBarensHO, mpu Temmeparype 695,5 K Haunercss peaknus BoccraHoBieHus Fe,Os;. Wuorma
3Ty TeMIepaTypy Ha3bIBalOT TEMIIEPATYPOI Hauajga peaKiyu.

II p u M e p: Beruuciure AHOX,p, ASOX,p, AGOT peaKunu, NPOTEKAIOLIEeN 10 YPaBHEHUIO:
Fe203py+ 3Crpapim= 2F€(p) + 3CO,
Bo3moxna nu peakuus Boccranosnenus Fe;Os yrneponom npu remneparypax 500 u 1000 K?

Pemenue: Haxonum AHyp m AS,,
AHyp = [3(-110,53) + 2+0] - [-822,16+3+0] =
=-331,56 + 822,10 = +490,57 xJIx;
ASyp=(2°27,15 + 32197,55) - (87,45 + 35,74) = 542,28 JIx/K.

Ouepruto ['m66ca mpu COOTBETCTBYIOIIUX TeMIEpaTypax HaxoauM u3 cootHomenus AG = AH -
TAS:

AGspp= 490,57 - 500542,28/1000 = 219,43 xJIx;

AG1000= 490,57 - 1000+542,28/1000 =-51,71 xJIx.



Tak xak AGsg™> 0, a AGipeo< 0, To BoccranoBienue Fe;O3 yrnepogoM BO3MOXHO MpH
1000 K u meBozmoxHo mipu 500 K.

IIpumepsl pemennsi 3a1a4 N0 «XUMHYECKOe PABHOBECHE»

MHpumep:
B cucreme:
A(r)+ 2B(r) <> C(1)
PaBHOBECHbBIEC KOHIICHTPAI[UU PABHBI (MOJIL/}:[M3): [A]=0,6; [B] = 1,2; [C] =2,16. Onpenenure
KOHCTAHTY PAaBHOBECHS PEaKIIMH U UCXOAHBIC KOHIICHTPAIMK BemecTB A 1 B.

Peiuenne:
KoncTanTa paBHOBECHS 3TOM peaKIuu BbIPAXKACTCS YPABHEHUEM:
K = [C)/[A][B].
[ToncraBiisst B HEro0 JaHHbBIC U3 YCIOBUS 3aJ1auu, OJIy4aeM:
K =2,16/0,61,2°= 2,5

JIns HaxOKIEHUSI UICXOIHBIX KOHUEHTpALMi BemecTB A 1 B yurem, 4To, COrmacHO ypaBHEHUIO
peakuuu, u3 1 Mons BemectBa A u 2 monel BemectBa B oopasyercs 1 monb Bemectsa C.
TTOCKOJIBKY IO YCIOBHIO 3aa49H B KX/IOM JIM° CHCTeMBI 06pazoBastock 2,16 mous Bemectsa C, T
MIPHU ATOM OBLJIO M3pacxoaoBaHo 2,16
MoJist BenectBa A 1 2,16 ¢ 2 = 4,32 mouns BemectBa B. Takum 00pa3om, HCKOMBIE HCXOTHBIC
KOHIICHTPAIIMH PaBHBI:

[AJucx.=0,6 +2,16 =2,76 MOJTB/ M,

[Blucx.=1,2 +4,32=5,52 MOJTB/IM .
[Ipu u3MeHeHnH yCI0BUHM IPOTEKAHUS PEeaKIuu (TEeMIIEpaTyphl, 1aBJICHUS, KOHIIEHTPAIIUU KaKOT0-
1100 U3 yYacTBYIOLIUX B PEaKLMU BEIIECTB) CKOPOCTH MPSMOT0 U 0OpPaTHOTO MPOILIECCOB
M3MEHSIOTCSI HEOAMHAKOBO, M XMMHYECKOE paBHOBECHE HapyiiaeTcs. B pesynbrare
MPEUMYIIECTBEHHOTO IPOTEKaHUsI PEaKLIUU B OJJHOM M3 BO3MOXKHBIX HAIpaBJICHUN
YCTaHABIIMBAETCS COCTOSTHUE HOBOTO XUMUYECKOTO PAaBHOBECHSI, OTIIMYAIOIIEECS OT UCXOTHOTO.
[Iponiecc mepexoma OT OAHOIO PABHOBECHOTO COCTOSIHUSA K HOBOMY DPaBHOBECHUIO HA3bIBAETCS
CMENICHUEM XUMHYECKOTO PaBHOBECHSI.
Hampasnenue storo cmemenus noguussercs npunuuny Jle-Illarense: ecnu Ha cucrtemy,
HaxXOJSIIYIOCS B COCTOSSHUM XUMHUYECKOTO paBHOBECHSI, OKa3aTh KaKoe-T1u00 BO3/IEHCTBHE, TO
paBHOBECHE CMECTUTCS B TAKOM HANpPaBIECHUH, YTO OKa3aHHOE BO3/eiCcTBHUE OyIeT ocinalieHo.
Tak, MOBBIIIEHHE TEMIIEpaTypbl MPUBOJUT K CMEIICHUIO PaBHOBECHUsI B HAIpaBICHUU
peaKIu, COPOBOKIAIOLIEHCS MOITIOIEHNEM TEIJIOTHI, T.€. OXJIAXKJICHHUEM CHCTEMBbI; TIOBBIIIICHUE
JTaBJICHUS BBI3BIBAET CMEIICHUE PABHOBECHS B HANPABIECHNWN YMEHBIIICHHS OOIIET0 YHCIia MOJICH
ra3000pa3HbIX BEIECTB, TO €CTh B HAMIPABJICHUH, PUBOJIAIIEM K TIOHUKESHUIO JIaBJICHHUS; YalICHHE
W3 CHUCTEMBI OJTHOTO U3 MPOIYKTOB PEAKIINU BEJIET K CMEIICHUIO PAaBHOBECHUS B CTOPOHY MPSMOMH
peaKIMi; YMEHbBIIEHUE KOHIEHTPALMU OJHOIO M3 UCXOAHBIX BEIIECTB MPUBOIUT K CMEIIEHUIO
paBHOBECHS B HAIIPABJICHUH OOPATHON PEaKIIuH.

II pumep B Kakom HanpaBIIEHUH CMECTUTCS] PABHOBECUE B CUCTEMAX:

a) CO(F) + C|2(r) — COCIQ(F);

6) Ho) + by <> 2Hi),
€CJI TIPY HEU3MEHHOHU TeMIlepaType yBEIHUUUTh JIaBICHUE ITyTeM YMEHbIIEHHUs 00beMa ra30Bon
cmecu?

Pemenne a) nporekaHue peakiiy B MPSMOM HANPaBIEHUU MPUBOIUT K YMEHBIIEHUIO O0IIETO
YHUCJIa MOJIEM ra3oB, T.€. K YMEHBIICHHIO NaBlieHHd B cucreMe. l1lo3Tomy, comiacHO MpUHLUILY
Jle-lllaTenbe, MOBBINICHNUE 1ABICHUS BBI3BIBAET CMEILIEHNE PABHOBECHS B CTOPOHY IIPSIMOM
peakuum.



0) mpoTeKkaHHe pPEeaKUUU HE CONMPOBOXKIACTCS M3MEHEHHEM 4HCIIa MOJIEH ra3oB U HE
IIPOBOJMT, CJIEZIOBATEIbHO, K M3MEHEHUIO JaBlieHUs. B 3TOM ciydae M3MEHEHHUE IABICHUS He
BBI3bIBAET CMEILECHUS PAaBHOBECHS.

IIpumepsl pemenus 3aga4 «CBolicTBa pacTBOPOB»

IIpumep Ilpu 25 °C naBneHue HaChILIEHHOTO NIapa BoAbl cocTasisier 3,166 klla (23,75 mm
pr.cT.). OnpenenuTe Npu TOM K€ TEMIepaType JaBJIeHHEe HACBIIIEHHOTo mapa Hajx 5 % BOXHBIM
pactBopoM kapbammua CO(NHy),.

Pemenne /1y pacuera no ¢popmyne P1= N1Py Hy)HO BBIYHCIUTH MOJIBHYIO JI0JII0 PACTBOPUTEIS
Ni. B100 r pactBopa coxepxkutcs ST kapOamuaa (MoiabHas Macca 60 r/mMoib) 1 95 T BOIbI
(momnbHast Maccal8 r/moinb). KonrdecTBo kapbamMuia U BOJbI COOTBETCTBEHHO PABHO:
vo=5/60 = 0,083 moi1b; vi=95/18 = 5,278 mMob.
Haxonum mMoIibHYIO JOJTFO BOJBL:
Ni=vi/(v1+v2) = 5,278/(5,278 + 0,083) = 5,278/5,361 = 0,985.
CnenoBarenpHO:
P1=0,9853,166 = 3,119 xIIa (wam 23,31 MM pr.CT.).

I pu m e p Paccunraiite, npu KakoWd TeMIIeparype HOJDKEH KPUCTAJUIM30BaTbCsl PacTBOD,
conepskamuid B 250 r Boasl 54 1 mmroko3sl CgH120s.

Pemenne M(CgH1,06) = 180 r/moms. ITo dopmymne (5.1.2) onpenenum MOJSUTEBHOCTh PacTBOPA: Cm=
54+1000/180250 = 1,2 moiss/1000 & BOAEL.

ITo dpopmyie: Atpucr = Kip*Cm HaxomuMm: Atpyuer= 1,86°1,20 = 2,23°.

CrnenoBarenbHO pacTBOp OyleT KpHcTauIM30BaThes npu- 2,23 °C.

II pumep PactBop, conepkammii 8 T HeKoToporo BemecTBa B 100 T 1uaTHI0BOTO 3(Upa, KATIAT
mpu 36,86 °C, torma kak 4ucThid »¢up kunut npu 35,60 °C. Onpenenure MOJECKYISIPHYIO
Maccy pacTBOPEHHOTI'O BEIIECTBA.

Pemienne U3 ycioBus 3anauu HaXoauM:

Atun= 36,86 - 35,60 = 1,26°

ITo ypaBHeHM0 At= Kys*Cm onpenesnsieM MOJSsUIBHOCTh pacTBOpa:
1,26 =2,02¢cpp; cm= 1,26/2,02 = 0,624 monst Hal 000 r adwupa.
HaiieM MOJIBHYIO MacCy BEILIECTBA:

8-1000 80

- = =128.2 r/MonB
0.624-100 0,624

MonexkynspHas Macca pacCTBOPEHHOTO BellecTBa paBHa 128,2 a.e.m.

II p u m e p Onpenenure MOJIIEKYISIPHYIO MacCy HENIEKTPOJIUTA, €CIIM €r0 HaBecka Maccoll 17,64 r
OblJa pacTBOpEHa B BOJIE U 00beM pacTBopa noBeaeH a0 1000 oMe. H3MepeHHOe 0CMOTHYECKOE
JlaBJIEHNE PacTBOPa 0Ka3ajaoch paBHbIM 2,3 8+10°

[Ta mpm 20 °C.

Pemenne [loncrapnsisi skcriepuMeHTalIbHBIE JaHHBIE B ypaBHeHUe Bant-I'oppa M= mRT/PV
MOJTyYUM:

M= 17,64+8,31293/2,3810°10°= 180,3+10"° xr/mos

Nmn M= 180,3 r/mMoib.

MonexynapHas macca paBHal80,3 a.e.M.



II p mu m e p HaBecka Bemectsa maccoir 12,42 r pactsopena B 500 cm® Bogbl. JlaBnenne napa
noxy4deHHoro pacteopa npu 20 °C paBno 3732,7 I1a. JlaBneHue mapa BoJbl IPU TOM ke
temneparype paBHo 3742 Ila. Paccunraiite MOJIbHYIO Maccy pacCTBOPEHHOIO BEIIECTBA.

Pemrenue Ilonb3ysack 3akoHOM Payis AP/P%= vi/v; n YUUTBIBas yCJIOBH 3a7a4u, oaydnuM: AP =
3742 - 3732,7=9,3 I1a;

vo=500/18 = 27,78 MOIIb,

TOTJIa YMCII0 MOJICH (V1) paCTBOPEHHOTO BEIIECTBA OYJIET PaBHO:

APv,/P°= 9,3+27,78/3742 = 0,069 Mort.

[Tockonbky v = m/M, To M = m/vi= 12,42/0,069 = 180 r/mMomnb.

II pumep Yemy pasao npu 0 °C 0cCMOTHYECKOE AABJICHUE PACTBOPOB HEJIEKTPOIUTOB
MoJssipHbIX KoHreHTpanuid: 0,100; 0,800; 0,025 MOJ'IB/,Z[Mg?

Pemienue Tak kak Bce pacTBOPHI HEAIEKTPOIMTOB MOJISIPHON KOHIIEHTpanuu 1 MOJTB/ M
HMMEIOT OJIMHAKOBOE OCMOTHYECKOE JaBJICHUE, PABHOE 22,7-105Ha npu 0 °C, ToO 0ocMOTHYECKOE
JIaBJICHHE PACTBOPOB HERNIEKTPOJIUTOB 33JaHHBIX KOHIIEHTpalluii OyleT paBHO 2,27-105; 1,82-106;
2,67’104 ITa cOOTBETCTBEHHO.

II p u m e p PactBOp, conepxamuii 0,85 r xsopuaa nuHka B 125 r BoJIbI, KPUCTAIUIUZYETCS TIPH -
0,23 °C. Onpenenute Kaxyiytocs ctenenp guccounanuu ZnCly.

Pemenne Haiinem MOIAIbHYIO KOHIEHTpALHIO (Cm) cOM B pacTBope. [Tockonbky MosibHas Macca
ZnCl; paBua 136,3 r/mMoiib, T0 ¢cp= 0,85¢1000/136,3+125 = 0,050 mo6 Ha 1000 r H,O.
Teneps onpenenum NOHMWKEHUE TEMIIEPATYPbl KPUCTAIIM3AMU 0€3 yueTa AUCCOLUaluu
ANIEKTPOJIUTA (KPUOCKOIIMYECKasi IOCTOsIHHAS BOAbI paBHa 1,86):

Atipuerso= Kip*em = 1,860,050 = 0,093°.
CpaBHuBasi HailJIcHHOE 3HAYEHHUE C SKCIEPUMEHTAJIbHO OIpPEACICHHBIM MOHUKEHUEM
TeMIeparypbl KpUCTAUIN3aLlUH, BEIUUCIIIEM U30TOHUYECKUN KOI(PUIIMEHT 1:
1= Atypucr/ Atipuersoa = 0,23/0,093 = 2,47.
Kaxyiryrocs cTeneHp Auccouuaniy Coiau HallIEM U3 COOTHOIIECHHUS:
a=(1-1)/(n-1)(5.3.1)
a= (2,47 - 1)/(3-1) = 0,735.

II p umep Ilpu pactBopennn rugpokcuaa Harpust Maccoit 12 r B Boge maccoit 100 r remneparypa
KHUIIEHUS TTOBBICHIIACh Ha 2,65°. Onpenenure crenensb nuccormanuu (%) TuIpokcuaa HaTpusl.

Pemienne [[n51 CUIBHBIX DIIEKTPOIIMTOB UMEEM:
Aty - 1°Kygecm (5.3.2.)
W 1 = Aten /Ksgecm= 2,65°40100/0,52121000 = 1,70.
Torma o= (i - 1)/(n - 1) = (1,70 - 1)/(2-1) = 0,70 uu70 %.
D0YyIITMOCKOTTMYECKasE U KPUOCKOMMYECKAasi KOHCTAHTBHI, 3aBUCST TOJBKO OT TMPHUPOIBI
pacTBOpHUTENs. 3HaYCHHUS ITUX KOHCTAHT JJIsi HEKOTOPBIX paCTBOPUTENEH MPECTaBICHbI B Ta0M. 7.



7 'E)ﬁyn:mocxum{qecxaﬂ H KPHOCKOIIHYECKAH KOHCTAHTBI

PactBopurtens Ky, Tpan. K,s, rpan.

Bona 1.86 0,52

benson 5,10 2,57
ITHII0BEII Adup 2,12 -

denon 7.3 3,60

Aneron - 1,80
YKcycHas KHMCIOTa 3,9 3,1
CCly 2,98 5,3

Pacuérnl, cBAI3aHHbIE ¢ PACTBOPUMMOCTHIO U KPUCTAJIH3aLMel
(ITpuMepbI penieHUs 3a1a4)

3agaua Nel.Maccosas donsa xnopuoa meou (2) 6 nacviugennom npu t=202pC pacmeope 3moti conu
pasna 42,7%. Onpedenume koappuyuenm pacmeopumocmu xiopuoa meou(2), npu 0anHot t.
Ko3¢ppunueHT pacTBOPUMOCTH — 3TO PACTBOPUMOCTH BemecTBa B 100rpammax Boabl, npu
AaHHO¥ t. UTOOBI ero paccyuTaTh, HAJA0 OMPENEIUTH COAEPKAHUE COJIU U BOABI B 42,7%-HOM
pactBope.
1. Paccuumaem cooepoicanue 800bl U 6eujecmaa 8 pacmeope.

100 -42,7 =57,3r(Bo1bI)
2. PaccunraeM, ckonbko coinu pactBopsiercs B 100r Bozpbl.

42,7 X

s T e ; X =74,5r

OtBeT. KO3pPHUIHMEHT pacTBOPUMOCTU=74,5T

3apaua Ne2. Hacwiwyennsiti npu 60 2 C pacmeop conu 6 konuuecmee 20xe Obi1 OXIAAHCOEH CHE2OM,
KaKoe KOIU4ecmaso coiu 8bInano 8 0caoox, eciu npu 602 C pacmeopumocms conu cocmasnsemlilie,
a npu 0epC -13, 12. Paccuumatime 6b1x00 npoO0yKma 8 npoyenmax.

60rpC k.p.----- 110r OrpC K.p.------- 13,1r
m(p-pa)20kr=20000r ~  mmmeme | e > ?
-- 4.PaccunTaemM Maccy BELIECTBA PACTBOPEHHOTO B
1.IlpuroroBuM cTaHIapTHBII pacTBOP 9523,8r Boas! mipu OrpC.
100+110=210 100 9523,8
2.Paccunraem Maccy Beniecta B 20000r p-pa | ------ = e ; X =1247,6r
110 X 13,1 X
mmem T mmmeee- ; X=10476,2r 5.PaccunTaem maccy ocagka
210 20000 10476,2 — 1247,6 =9228,6r
3.Ppaccuntaem maccy BOAbI 6.Beipazum maccy | B %-Tax
20000 -10476,2 = 9523,8r 9228,6
1 =---------- x100%; n=88,1%
10476,2




Otser. N = 88,1%

3apaua Ne3. [Ipu nepexpucmannuzayuu conu, pacmeopumocms komopou npu 1002pC =48,6¢2, a
npu 20epC16,452, OvL10 nonyuerHo npu oxXnaxcoeHuu 8 uHmepeae yKkazanuvix memnepamyp 0,5xe
sewecmaa. CKkoIbKO ObLIO 8351MO CONU U 800Ul O/ NepeKpUCmaiiuzayuu?

100rpC K. P.——---48,6T

m(B-Ba)---?, M(Boxpl)----?
2.Paccuntaem maccy BemiecTBa

48,6 X
—mmmem S emee- ; X =755,73r
32,15 500
3.Pacunraem maccy BOmIbI
48,6 755,83
mmemmes T ememeeees ; X =1555r.
100 X

1.PaccuntaeMmMaccy CTaHIapTHOTO OCaJKa.
m |=48,6 -16,45 =32,151.

Oteet m(B-Ba)= 755,731, m(Bombl)= 1555t

3apaua Ned. Pacmeopumocmo xnopama kanus npu 70epC =30,22, a npu 30epC =10,12 6 100e
800b1. CKobKO epammos sewecmaa evidenumcs uz 702 nacviyennozo npu 70epC pacmeopa, eciu

e20 oxaaoumsv 00 30epC?

70rpC  K.p.-------- 30,2r 30rpC  k.p. ----------- 10,1r
m(p-pa)=70r mmmmemememmeee | mmeee- >| -?
1.Paccuntaem Maccy CTaHAapTHOTO pacTBOpa 4.Paccuntaem Maccy BelecTBa s 53,76 BObI
100+30,2=132,2r ipu 30rpC
2.Paccuntraem Maccy BemectBa B 70T pacTBopa 100 53,76
130 70 e ; X=543r
mmmmmem D e ; X=16,24r 10,1 X

302 X
3.PaccunraeM maccy BOJbl
70- 16,24 = 53,76r

5.Paccuntaem Maccy ocanka
16,24 - 5,43 =10,81r

Wim MOXKHO Maccy ocajika pacCuuTarh 4yepe3 BOay

m| =30,2- 10,1 =20,1
30,2(B-Ba) 16,2(B-Ba)

OtBet m(B-Ba)= 10,8t

3agaua NeS. [lpu n.y. 6 6ode maccoui 1002 pacmopsemcs x10po6odopoo ob6vémom 50,51. Ilpu t=
502pC u nopmanvHoMm OaseHuu Kodghduyuenm pacmeopumocmu Xai0po8ooopooa paser 39, 6e.
Hacvuyennwvuii npu t = 0epC pacmeop consnotl kuciomol maccou 402 nacpem 0o t=502pC.

Onpedenume maccy nonyyeHHo20 pacmeopa.

S50rpC K.p. -==---- 59,6r




M(p-pa)-——-?
5.PaccunTaem maccy BemiecTna

pacTBOPUBIIETOCS B 22T BO/BI
100 22

59,6 X
6.Ppaccuntaem maccy pacTBopa
22 +13,1=35,1r

-—-- M(p-pa)=40r
1.IlepeBenem 00bEM B Maccy
M(HCI)=36,5r/monb

36,51 Xr

22,41 50,51
2.PaccunTaeM Maccy CTaHAapTHOTO PacTBOpa
100+82,3=182,3r

3.Paccuntaem maccy BojbI B 40r pactBopa

182,3 40
s T e ; X=22r
100 X
4.Paccuntaem maccy BelllecTBa
40—-22=18r
OtBer m(p-pa)=35,1r
W MOXKHO Yepe3 CTaHIapTHBIE MacChl pAaCTBOPOB
1.Paccuntaem cTangapTHBIE MacCchl paCTBOPOB
100+59,6=159,6r 100+82,3=182,3
182,3 159,6
---------- = e X=35r
40 X

PacrBopumocTs BemecTB. HachileHHbIe pacTBOPBI
(mpuMepsbI pelIeHus 3a/1a4)

PactBopuMoOCTS (S) BemiecTBa onpeaensieTcss KOHLUEHTpalueld ero HachIIIEHHOIO pacTBOpa.
OOBIYHO PACTBOPUMOCTH TBEP/IBIX BEILIECTB M KHUJIKOCTEH BBIPAXKAIOT 3HaUeHUEM K03 (uIineHTa
pPacTBOPUMOCTH,

T.€. MacCOH BEILIECTBA, PACTBOPSIOIIErOCcs MPH JaHHBIX yciaoBusax B100 r pacTBopurens ¢
00pa30BaHMEM HACBIILIEHHOTO PacTBOPA.

Pacmeopumocms 2azoe xapakmepu3syrom Koduyuenmom adcopoyuu, Komopulii 6vlparcaent
00vem 2aza, pacmeopauecocs 8 00HOM 00beme pacmeopumens ¢ 00pa306anuem HACbLUeHHO20
pacmeopa.

Coznacno 3axony I'enpu: macca zaza, pacmeopaouiezoca npu ROCMOAHHOU memnepamype 6
OaHHOM 00beme HCUOKOCmU, RPAMO RPONOPUUOHAILHA NAPUUATILHOMY 0ABIEHUIO 2a3d.

W3 3akona ['eHpu cnenyet, 4To 00beM pacTBOPSIOIIETocs ra3a (a 3Ha4YuT, U KOdPPHUITHEHT
abcopOITMu) HE 3aBUCUT TIPHU JAHHOU TeMIIepaType OT MapIuaibHOTO JaBJIECHUs ra3a.

II pumep Ilpu 60 °C Haceimennslit pactBop KNO3 conepxkut 52,4 % conu. Paccunraiite
K03((UIIUEHT PaCTBOPUMOCTH COJIH MPH 3TON TeMIepaType.

Pemenne KosdduimeHt pacTBOPUMOCTH HAXOIUM U3 MIPOHNOPIIMH:
B 47,6 r H,O pactBopsiercs 52,4 r KNOg:
B 100 r H>O pactBopsiercss x r KNO3
x=10052,4/47,6 =110
Takum o6pazom, pactBopumocts KNO3 npu 60 °C coctasnser 110 r B 100 r H2O.




II pumep Kodpduruentsr abcopOuinm kucnopozaa u azora rnpu 0 °C paBHBI COOTBETCTBEHHO
0,049 u 0,023. T'azoByt0 cMech, coaepxaiyto 20 % (06.) Oz u 80 % (06.) N, B36onTamu ¢ Bonoit
nipu 0 °C 110 mosydeHus: HachleHHOTo pacTtBopa. Onpenenure f % (00.) pacTBOPEHHBIX B BOJE
ra3os.

Pemenue Ilo ycnoButo 3amaun B 1 Am3 Boabl pactBopsiercs 49 o’ O, u23 o N,. Onnrako
HETIOCPEJACTBEHHO CPAaBHHUBATh 3TU 00BEMBI HEJIb3s, TaK KaK MapIiuaibHbIC TaBJICHUS
PaCTBOPEHHBIX Ta30B PA3JIMYHBI U COCTABISIOT COOTBETCTBEHHO (0,2 1 0,8 0T 001I1eTO NaBIeHUS
razoBoii cmecu. Eciu npuHsaTh

MOCJICIHEE 32 SAUHUILY, TO 00bEMBI PACTBOPEHHBIX a30Ta U KUCIOPOAA, IPUBEICHHBIC K A TOMY
naBjeHUIo, OynyT paBHbI 490,2 = 9,8 e Oy m 23+0,8 =184 oM’ N>; oOmmmii 00beM pacTBOPEHHBIX
ra3oB cocrasurt, 9,8 + 18,4 = =28.2 cm>. Haxomum f %(00.) Kax0T0 rasa:

9,8¢100/28,2 = 34,75 % (06.) O, 1 18,4°100/28,2 = 65,25 % (006.) Na.

II pumep Ilpu oxnaxnennn HacsineHHoro npu 100 °C pactBopa 1o 14 °C
BBIKPUCTAIIN30BasIach cojib Maccoil 112 r. CkoabKo OBLIO B3SITO BOJBI U COMH JIJISt
MepeKpUCTAIUIN3ALNHU, eclTu pacTBopuMocTh conu ripu 100 °C paBna 52,7 1, a ipu 14 °C - 7,9 r?
Pemenne C yuyerom pactBopumoctu conu npu 100 °C ul4 °C npu oxiiaxaeHUU HAChIILIEHHOTO
pacTBopa BeIKpUCTaIM30BBIBaeTcs (52,7 - 7,9) = 44,8 r conmu/100 r Bogsl. CrieoBarensHO, IS
nonydeHus coiau maccoit 112 r morpedyercs 112¢100/44,8 = 250 r Boasl. [Ipu pactBopenuu 52,7 r
npu 100 °C u nocnenyrouiem oxyaxaeHuu 1014 °C BeIKpUCTauIN30BbIBaN0Ch44,8 T comu.
CrnenoBarenbHO, Ui MOTYy4YEHHS cou Maccoi 112 r mocine nepekpucTaiiin3aiuy CieayeT B3sSTh
52,7+112/44,8 = 131,75 r comnn.

II pumep PacrBopumocts NH4Br npu 30 °C paBna 81,8 1. [Ipu oxnakieHUM HACHIILIEHHOTO IIPU
30 °C pactBopa maccoit 300 r no 0 °C Beinazaer ocagok Maccou 36,8 r. Onpenenure
pactBopumMocTh coiu rpu 0 °C.

Pemienne C yuyerom pactBopuMoctu 6pomuaa ammonus npu30 °C macca pactBopa coctaBut100
+ 81,8 = 181,8 . Torma macca conu B pactBope maccoit 300 r Oynet paBHa 81,8¢300/181,8 = 134,98
1, a Macca Boabl (300 - 134,98) = 165,02 .

Tax xak mpu oxnaxaeHuu 300 r pactBopa 100 °C BeimagaeT coyib Maccoi 36,8 1, To B pacTBOpe
octaHnercs opomua amMoHus Maccoit 134,98 - 36,8 = 98,18 r 1 pacTBOPUMOCTH COJIU COCTABUT
98,18+100/165,02 = 59,5 r/100 r BOABI.

IIpumep Cxonpko KNOj3 BeIIaZieT B 0CaJ0K NPHU OXJIAXKAECHUN HachlleHHOTo ipu 60 °C
pactBopa maccoi 200 10 0 °C, ecnu pacTBOPUMOCTH COJHM TMPU ITHUX TeMIIeparypax
coctaBisieT!10 r ul5 r cooTBETCTBEHHO.

Pemenue C yuyetom pactBopumoctu npu 60 °C macca pactBopa coctaBut 210 1, Toraa B
HaChIIIEHHOM pacTBope Maccoil 200 r OyneT conepkarbess HUTpar Kanus Maccoit1102200/210 =
104,76 T u Boga maccoii (200 - 104,76) = 95,24 r. Ilpu oxnaxaenuu 3toro pacteopa a0 0 °C ¢
YYETOM PacTBOPUMOCTH MPU 3TUX YCIOBUAX B paCTBOPE OCTAHETCs COJb Maccoi15995,24/100 =
1429 .

Torna npu oxnaxaenun pactsopa Mmaccoii200 r ot60 °C o 0 °C BeImagaeT B 0Ca0K HUTPAT Kaaus
Mmaccoii(104,76 - 14,29) =90, 47 .

Il pm m e p CkonlbKO TpaMMOB HHUTpara cepedpa BBINAJET B OCAJAOK M3 HACBIIICHHOTO MpPHU
temneparype 80 °C pactBopa maccout 10 1, nmpu oxnaxaennn ero ao 20 °C? PactBopumocTs
AgNO3 cocrasusiet 635 1 ipu 80 °C u 228 r mpu 20 °C.

Pemenne Haiinem cocraB ucxogHoro pactBopa. MaccoBas /10151 BEIIECTBA B HACHIILIEHHOM
pacTBope (®) CBsi3aHa ¢ PaCTBOPUMOCTBIO (S) COOTHOLIICHUEM:

o= S/(S + 100).

I[Tpu 80 °C (AgNOs) = 635/735 = 0,864.



m (AgNOs3) = 100,864 = 8,64 1.

[Tpu oxnaxxnenun Beimano x TAgNOs. Torga macca koneuHoro pactBopa passa (100 - x), a
MaccoBasi JI0JIsl COJIM B OXJIAXJACHHOM PacTBOpPE paBHa:

®(AgNO3) = (8,64 - x)/(100 - x) =228/328, oTkyma: x=5,54r.

IIpumep*

Kaxkas macca kpucramioruapara Na,CO3ze10H,0O BeinageT B 0Cafok IpH OXJIaXKICHUN
HaceimeHHoro npu60 °C pactBopa Na,CO3 maccoii 500 r 1o 0 °C, ecan pacTBOPUMOCTb IIpU
ATUX Temreparypax cocrarisieT 31,6 u 6,75 r/100 r pacTBopa COOTBETCTBEHHO?

Pemenne N212C03 + 10H20: Na2C03°10H20

M(Na,CO3) = 106 r/mons; M(H20) = 18 /™Mo,

M(Na,CO3+10H,0)=286 r/moib.

ITycts macca kpuctamnoruapara Na;COz*10H0 pasna x . U3 ycnoBust 3agaun umeem: npu 60 °C
B pactBope Maccoi 100,0 r conepkurcs kapOboHat Harpus maccoi 31,6 r unu B Boze maccoi (100 -
31,6) = 68,4 1. Torma B pactBope Maccoii 500,0 T OyaeT comepkarhesi KapOoOHAT HATPHUST MacCOH
31,6°500/100 = 158,0 r u

Boza maccoi (500,0 - 158,0) =342,0 .

W3 ypaBHeHUs peaklHH CIEAyeT, 4To g 0oOpa3oBaHMs KPUCTAUIOTHIpaTa Maccoll X T
norpedyercs kKapOoHaT HAaTpHsi Macco a T u Bona Maccor 180a/106 = 1,698a 1. [Ipu oxmaxacHum
1o 0 °C umeeM:

B 93,25 r H,O pactBopsietcs 6,75 r Nay;COg; B (342,000 - 1,698a) r H,0 pactBopsiercs (158,00-a)
rNa,COs , mm 6,75+ (342,000-1,698a) = 93,25(158-a).

Otkyna: a= 151,92 r xapbonara Harpus. [1o peakiuu 3 kapOonara Harpust Mmaccoi 151,92 r
oOpa3yercst Kpuctamioruapar Maccoit 151,92¢286/106 = 409,88 .

IIpumep*

Kakas macca kpuctammoruapara Na;SOge10H,0 BeimageT B 0cagok Npu OXJIaXKICHUH
HaceieHHoro npu 80 °C pactBopa Nay;SO4 maccoit 1026,4 1 o 10 °C, ecnmu pacTBOPUMOCTH
IpU 3THUX TeMmIeparypax coctasisieT 28,3 r 1 9,0 r cOOTBETCTBEHHO?

Pemenne Na,SO4+ 10 H,O = Na,SO4¢10H,0

M(NazS0,) = 142 r/moms; M(NaSO4¢10H,0) = 322 r/moib.

W3 ycroBus 3amaun crneayet, uto nmpu80 °CNa,SO,4 maccoit 28,3 T conepxkures B 128,3 T pacTBopa.
CnenosarensHo, B 1026,4 r pacTtBopa conepxurcs 226,4 r conu u 800 T BOIBI.

W3 ypaBHEHUs peaklMM CIEIyeT, 4YTo g oOpa3oBaHMsI KPUCTAUIOTHIpaTa Maccoll X T
notpelyercs cynbdar HaTpus Maccoi a r 1 Boza Maccoit 180a/142 == 1,27a1. B pactBope
ocTaHeTcs cynb(ar HaTpus U Maccol (226,4 -a) r u Boga maccoii (800 - 1,27a) . C yuetom
pactBopuMocTH cynbgara Harpus npul0 °C

MOJTyYUM:

B100 r H,O pactBopsiercs 9 r NapSOy;

B (800 - 1,27a) r H,O pactBopsiercst (276,4 - a) T NaySQOy,

i 9 (180 - 1,27a) = 100(226,4 - a). Otkyna a= 174,3 . CnenoBarenbHO Macca
KpHUCTAJIOTUpaTa, 00pa3yrollerocs 1o peakiuu cocTaBuT: X= 174,3¢322/142 =3953 r.

II p umep Onpenenute 00beM aMMHaKa, BHIACTUBIIETOCS MPU HATPEBAaHUU HACHIIIEHHOTO pu()
°C pactBopa ammuaka maccoit 503,7 r 1o 50 °C. PacTBOpuMOCTh aMMHaKa MPH JTaHHBIX
TeMieparypax pasHa 67,9 r u 22,9 r cOOTBETCTBEHHO.

Pemenne Macca ammuaka B HackieHHOM pactBope nipu 10 °C maccoit 503,7 1 ¢ yuetom
pactBopuMocTH cocTaBuT 63,9¢503,7/163,9 = 208,67 1, a Mmacca Bonbl Oynet paBaa 503,7 - 208,67 =
295,03 r. B Boge maccoit 295,03 r npu 50 °C 3a cuer paCTBOPUMOCTH OCTaHETCSI aMMHUaKa
22,9¢295,03/100 = 67,56 r. [Ipu HarpeBanuu

BeiieaTcs 208,67 - 67,56 = 141,11 r ammuaka. O0bem ammuaka (H.y.) coctaBut 141,1122.4/17 =
185,93 v,

IIpumep*

[Ipu oxnaxnenuu 400 oM’ pactBopa CuS04 ¢ MaccoBoit noneit 20 % (p= 1,2 F/CM3)



BeIKpUCTAITH30BaIOCh CuS04°5H,0 maccoit 50 . Bemasmmii ocagok ordunsrpoBaiu. CKOIBKO
ocaaka oOpasyeTcst mpH npornyckanuu yepe3 punprpar H2S o6vemom11,2 e (1.y.)? CkosbKO
CuS04 ocranercs B U30bITKE?

Pewenue

1) CuSO4+ 5H,0 = CuSO4+5H,0

2) CuSO4+ H,S = CuS |+ H,SO4

M(CuSOy) = 160 r/monb; M(CuSO4°5H,0) = 250 r/moub;

M(CuS) = 96 r/moub.

Macca cynsdara memu (II) B ucxomnom pactBope coctaBuT 400¢1,2¢0,25=120r1. s
oOpa3zoBanus kpucramuioruapara no peakuu (1) morpedyercst 160250/250 = 32 r CuSOs.
CrnenoBarensHo, B pactBope octanetcs (120 - 32) = 88 r CuSOy.

[To ycnoButo 3a1a4u KOIUIECTBO cepoBoopoaa paBuol1,2/22.4 = 0,5 monb. CrnenoBarensHO, O
peakmuu (2) obpa3yercs Takoe ke koimuectBo, T.€. 0,5 monb CuS wmm 0,596 =48 1. B
peakuuu (2) Oymet u3pacxomoBano 0,5 monsCuSO,4 wu 0,5¢160 = 80 . Takum 0Opazom, B
pacTBopeE IMocie OXJIKICHUS U MPonycKaHus cepoBogoposa octanercs (88 - 80) = 8 r CuSOy.

IIpuMmepsl penieHus 32124 HA TeMY «JJIEKTPOXUMHUD)
II pumep CocraBbre cxeMy, HAIMUIUTE 3JIEKTPOHHBIE YPABHEHUS 3JEKTPOJIHBIX MPOLECCOB U
BBIUMCIIUTE 3.7.C. MATHUEBO-IIMHKOBOT'O TaJIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM [Mg2+] = [Zn2+]: 1
MOJII)/[IM3.
Kaxoit MeTann siBisieTcs aHOJIOM, KaKoi KaTogom?
Pemenue
Cxema JaHHOTI'O IraJIbBAHHMYCCKOI'O 3JICMCHTA:
(-) Mg [Mg®"| [Zn**|Zn (+).

Maruuii umeer MeHbmmii moteHmmuan (-2,37 B) u sBasercs aHOAOM, HA KOTOPOM MPOTEKaeT
OKHCIHTENBHBIN mporece Mg® = 28 —» Mg?* . [{unk, noteHuuan kotoporo -0,76 B - karox, T.e. amekTpoa Ha
KOTOPOM  TMPOTEKAET BOCCTAHOBMTENBHBI  Tpomecc  Zn>* 428 - Zn®.  YpaBHEHHME  OKHCIIMTENBHO-
BOCCTAHOBHMTENBHOH PEaKiny, KOTOpas JIEKHUT B OCHOBE paboTEl JAHHOTO TANTBBAHMYECKOTO 3MIEMEHTA, MOKHO
MONYYHTh, CIAOKHB NIEKTPOHHLIE YpaBHEHHs AHOJHOTO W KAaTOIHOIO TPOLIECCOB Mg + Zn?* = Mg?* + Zn . [{ns
omnpeaeneHus 3.J1.C. FTalbBaHHYECKOro /eMeHTa U3 MOTeHLHana KaTojda clelyeT BhMeCTh MOTEHLHAN AHOAA.
Tak Kak KOHLEHTpalHus HOHOB B pacTBope pasHa | I-HOH/IM', TO 3.1.C. JICMEHTA paBHa pa3HOCTH
CTaHAAPTHBIX 3NMEKTPOAHEIX MOTEHIHANOB JBYX €r0 31eKTPOJIOB.

[ostomy sac.=9), =-0,76-(-237)=161 B.

Xz ‘p;fg?*,ﬂug
Il pumep lanpBaHMUYECKUI IEMEHT COCTOUT U3 METAJUIMYECKOTO LIUHKA, MOrpyxeHHoro B 0,1
M pacTtBOp HUTpara LIMHKA, 1 METAJNINYECKOro CBUHIA, orpy:xeHHoro B 0,02 M pacTBop HuUTpara
CBUHIA. BplumciuTe 3.1.C. JIEMEHTa, HAUIIUTE YPABHEHMSI DIEKTPOIHBIX ITPOLECCOB, COCTABBTE

CXEMY JJICMCHTA.



Pemenne Yto6EI OnpenennTs 3.1.C. 3€MEHTa, He0OXOJUMO BEIYHCIHTE 2JEKTPOAHEIE TTOTeHIHankL. s
TOrO HAXOMM 3HAYEHHS! CTAHJAPTHEIX YIEKTPO/IHBIX MOTEHIMAN0B ciuctem Zn’ /Zn (-0,76 B) u Pb>*/Pb (-0,13
B), a 3aTem paccunTHIBaeM 3HAUYEHHA ( N0 ypaBHeHHIO HepHceTa:

o=¢" +(0,059/n)igc,

rae ¢° - cTaHJapTHEINA 3NIEeKTPOAHLIH MOTEHIHAI; N - YHCIO JJIEKTPOHOB, NPHHUMAIOIIHX YYaCTHE B MTPOLIECCE;

C - KOHIIEHTpauus (P TOYHBIX BEIMHCICHHAX - AKTHBHOCTH) HAPATHPOBAHHEIX HOHOB METAIIA B PACTBOPE,
3

mons/am . To ects:

0,059
= 1g0,1 ==0,76+0,030(~1)=-0,79 B

Py = 076+

0,059

==0,134 120,02 ==0,13+0,030(=1,7)==0,18 B .

Ppp2+ rpp

Haxomuwm 3.1.c. (E) snemenTa:

E=0Q, 2 0 =02 0 = -0,18-(0,79)= 0,61 B.

HOCKOJ'II:Ky [ » TO Ha CBHHIIOBOM 3JICKTPOIEC 6yﬂeT NpPOHCXOAHTH BOCCTAHOBIICHHE, T.€. OH

o2 spb ~ 2o rzn
OyIeT CIyKHTb KATOI0M:

Pb* +2& =Pb.

Ha uunkoBom AJEKTpoac GyﬂBT NpOTEeKaTh NPOLHECC OKHCIICHHA

Zn-2s=7n""

T.€. 3TOT DJCKTPOJ GYI[ET AHOIOM. CXEMH FranbBaAHHYECKOIO IJIEMEHTA HMECT cne,uy}omﬂﬁ BHI:
(-) Zn|zZn*| |Pb* | Pb (+)
(0,1 M) (0,02 M)

IMpumep 131 Omnpenenure 3.1.C. raIbBAHUYECKOTO IJIEMEHTA Ag|AgN03(0.001MH]AgNO,(O,lM]Ag.

B kakom HanpapneHuu OyayT MepeMenaThCs HISKTPOHbI BO BHELIHEH 1ienu npyu paboTe 3Toro siaemeHTa?
Pemenne CrannapTHblii 51eKTpoAHBII noTenunan cuctemsl Ag/Ag pasen 0,80 B. O6o3nauus
MOTEHIMAIT JIEBOT'O HJIEKTPO/Ia YEPe3 (), a MPABOTO - YEPEe3 (P2, HAXOTHM:

¢; = 0,80 +0,0591g0,001 = 0,80 + 0,059(-3)= 0,62 B
@, = 0,80 +0,0591g 0,1 = 0,80 - 0,059(~1)=0,74 B .

Breruucnsiem 3.71.c. 35eMeHTa:

E=@,-0; =0,74-0,62=012B.

nOCKOJ’Ibe Q) < @2, TO JIEBBIH JICKTPOA 6yneT CIIY)XXHTbh OTPHHATCIBHBIM IIOIHOCOM DJIEMEHTA H
JICKTPOHEI IEPEMEIIATCA BO BHEIIIHEH LIENHU OT JIEBOTO JICKTPO/Ja K ITPaBOMY.

Il pumep CrangapTHbIH ANEKTPOIHBINA MOTEHIIMAN HUKENS Oolblie, yeM koOanbTa. M3menurcs
JU 3TO COOTHOUIEHHWE, €CIM HW3MEpPUTh I[IOTEHLIMaJl HUKEIs B pacTBOpE €ro HOHOB C
KOHHCHTgaHHeﬁ 0,001 Moub/aM’, a TOTEHIMANEl KOOANETA - B pactBope ¢ koHueHrpauuei 0,1
MOJIB/IIM ™ ?



Pemenune CraHpapTHbIe 3]EKTPOIHBIE MIOTEHIHAIBI 15l HHKENs H KOOAlIbTa COOTBETCTBEHHO PABHEL -
0,25 u -0,27 B. Onpegenum 3M€KTPOJHBIC TMOTEHIHAIBI 3THX METAUIOB MPH JAHHEIX B YCIOBHH
KOHIIEHTpanusX 1o ypasaenuro Hepucra:

-3
P2 =-0.25+(0,0592)ig10™ =-0.339 B
=1
D20 = 0277 +(0,0592)ig107! = -0,307 B.

Takum 061)330]\{, npu H3MEHHBIIIEHCH KOHLEHTPAllHH NOTEHIHA KoOansTa cTanm OOJbIIE MOTEHIIHATA
HHUKEA.

Ilpumep MaruueByro IUIACTUHKY OIYCTHIIM B PACTBOP €ro coik. IIpu 3TOM 3JI€KTpOIHBIN
MOTCHIIMAl MarHusi OKa3ajcs paBHbIM -2,41 B. BblUHCIUTE KOHIEHTPALUIO HOHOB MAarHus
(monb/nv1).

Pemenne [lomoOHble 3a1a4yu TAKKE PEIIAOTCS HA OCHOBaHHH ypaBHenus Heprera (cM. mpumep 6.3.2):
-2,41 =-237 + (0,059/2)=1gc,
-0,04 = 0,0295¢1gc,
lge = -0,04/0,0295 = -1,3559 = 2,6441,
c(Mg”") = 4,410 momn/mn’.

II pumep Ilocie norpyxeHus Keae3HOM IIACTUHKUA Maccoi 8 T B pacTBop HuTpara cBuHua (II)
oobemom 50 CM3(p= 1,23 F/CM3) ¢ maccoBoi noneit 15% macca conu ymensimiiachk Brpoe. Kakoit
cTajia Macca IJIaCTUHKN?

Pemienne

Fe + Pb(NO3),= Pb + Fe(NO3);

M(Pb(NO3),) = 331 r/monb; M(Pb) = 207 r/monb; M(Fe) = 56 r/mMoub.

KomuuectBo murpara ceunna (II) cocrasur 0,15¢501,23/331 = 0,0278 moms. [1o ycioButo 3amadun
Macca KeJIe3HOM IUIACTUHKU YMEHBIIWJIACh BTPOE, T.€. KOHLUEHTpauus Pb%* cocraBuT 0,0278/3 =
0,0092 momb-monHoB, a mnepenuio Ha tiactTuHKy 0,0278 — 0,0092 = 0,0186 MONb-MOHOB WM
0,0186°207=3,85r.

Ilepennto B pactBop Fe?* - monos coorsercrenno 0,0186°56 = 1,04 1. CiienoBarelbHO, Macca
riacTuHkH OyneT paBHa 8,00 — 1,04 +3,85=10,81r.

Il pumep Menuslii crepxenb Maccoit 422,4 T BelJIepkKalld B pacTBOpe HUTpara cepebpa, rmocie
yero ero macca cocrasuia 513,6 . Paccuuraiite 00beM H3pacxoJOBaAaHHOIO pacTBOpa a30THOMN
kucnotsl (p= 1,20 F/CM3) ¢ MmaccoBoi goneid 32 %, HeOOXOAUMBIN [JIsl PacTBOPEHHUS] MEIHOTO
CTEpXHS T0CJ€ BBIAEPKUBAHUS €r0 B paCTBOpPE HUTpaTa cepedpa.

Pemenne

1) Cu + 2AgNO3= Cu(NO3),+ |2Ag

2) 3Cu + 8HNO3= 3Cu(NO3),+ 2NO1+ 4 H,0

3) 3Ag + 4HNO3= 3AgNO3+NO1+ 2H,0

M(Cu) = 64 r/mons; M(Ag) = 108 r/mons; M(HNO3) = 63 r/moins

Macca BbienenHoro no peakuuu (1) cepedpa cocraBut 513,6 - 422,4 = = 91,2 r unu 91,2/108 =
0,85 monb. CneoBarenbHO, B pacTBOp mepeitner coracHo peakuu (1) 0,85/2 = 0,425 monb Cu?
i 0,425.64 =272 1.

B pactBope ocranercs memu 4224 - 27,2 = 395,2 r unu 395,2/64 = 6,18 mons. Ha pactBopeHue
JTAHHOTO KOJIMYeCTBa Menu 1o peakuuu (2) morpedyercs 8¢6,18/3 = 16,475 monmpHNO3. Ilo
peakuuu (3) Ha pactBopenue 0,85 monb cepedpa motpedyetcs 40,85/3 = 1,13 mons HNO:s.

Bcero Ha pactBopenme menum um cepebpa motpedyercs 16, 475 + 1,130 = 17,605 monp wim
17,605+63 = 1109,12 r HNO3. B pacdyere Ha pacTBOp AaHHOM KOHIIEHTpAllMM Macca pacTBopa



kucnotel  coctaBuT 1109,12¢100/32 = 3466,00 r. O6bem kucnoTel paBen 3466,00/1,20 = 2888,3

CM3.

IIpumepsl pemenus 3aga4 Ha TeMy «CKOPOCTb XUMHYECKOI peaKkum»

CKopocmb xumuueckoil peakyuu usmepaemca Koaiuuecmeom 6euyecmea, 6CMynaiouieco 6
Peakyuro unu oopasyouie2oca 6 pe3yibmame peaKyuu 6 eOUHUUy epemeHu Ha eOuHUuy oovema
(013 20M02eHHOU cucmembl) Ul HA eOUHUUY nosepXHOcmu pazdena gasz (0na 2emepozeHHOl
cucmembul).

B cnyuae 2omozennozo npouecca, npomekarowieco npu NHOCMOAHHOM 00beme,
CKOpOCMb peaxkyuu Modxcem Oblmb onpeoeneHa UMeHeHUueM KOHUEHmMPAUUU KaxKozo aubo
U3 peazupyrouiux eeuyecme 3a eOUHUU)y 6pemeHu.

Jlist BemiecTBa, BCTYHAIOMIETO B PEAKIMIO, ATO OMPEICIIEHUE MOXET OBITh BBIPAKEHO
YpaBHEHUEM:

V= -Ac/At,

a 17151 00pas3yIoIerocs BEIecTBa:

v=Ac/At,

rae Ac- U3MEHEHHE KOHIICHTPAIMH BEIECTBA 32 BpeMs At.

3HAKU B MPaBOI YaCTH 3TUX ypaBHEHUH Pa3IMUHBI, TAK KaK B XOJC PEAKIMH KOHI[CHTPAIUN
UCXOJHBIX BeliecTB YObIBatOT (Ac< (), a 06pa3yroniuxcst IpoayKToB - Bo3pactaroT(Ac> 0).

CKOpOCTh PEaKIMH 3aBUCUT OT MPUPOABI PEATUPYIONIMX BEMICCTB, WX KOHIICHTPAIIHH,
TEMIIEPaTyphbl U OT MPUCYTCTBUS B CHCTEME KaTallM3aTopoB. 3aBUCUMOCTb CKOPOCTU PEAKIMH OT
KOHIIEHTPAIUI ONPENEISICTCS 3AKOHOM _QelCmeUs _Macc: HpU HNOCMOAHHOU memnepamype
CKOpOCMb  XUMUUECKOU  peakuuu  npamo NPONOPUUOHATILHA NPOU3BCOCHUI) MOJIAPHBIX
KOHUEeHmMpPayuil peazupyouiux euiecma.

Tak nnsa peakuuu Tuna: A+ B «—AB

3aKOH JICWCTBUS MacC BBIPAXKACTCS CIICAYIOIIUM yPaBHCHUEM:

v=K[A][B],

rne[A] u[B] - KoHIIEHTpaIuK BCTYMAIOIINX B PEAKIIMIO BEIIECTB MOJIb/IM

3, k - xoHCTaHTa CKOPOCTH peaKilnu, 3aBUCSIIAst OT PUPOIbI PEaruPyYIOIINX BEIIECTB.

Hnst peakiuu tuna: A + 2B «<»AB; 110 3aK0oHY IEMCTBUS MacC MOXKHO 3aIHUCATh:

v=Kk[A][BJ>.

Ipumepsl pemeHns 3a1a4
IIpumep Bo CKOIbKO pa3 H3MEHUTCS CKOPOCTD MPSIMOi M 0OPATHO peakiiu B CHCTEME:
250 + Oar) = 2803,
eciIi 00beEM ra3oBOM CMecCH YMCHBIIUTL B TPU paBa? B KaKyt0 CTOPOHY CMCCTUTCA PABHOBCCUC
CUCTEMBI?

Pemenne O003HAYMM KOHIIEHTPAIIMU PEATHPYIONTUX BEIIECTB:

[SO;] = a, [O2] = b, [SO3] = c. CoracHO 3aKOHY IEHCTBHSI MacC CKOPOCTH (V) TPAMON U
o0OpaTHOM peakuuu 10 U3MEHEHHsI 00beMa OynyT paBHBI:

V i = ka%h; V o5p= ka2,

[Tocne ymeHblieHHsST 00beMa TOMOT€HHOW CHCTEMBI B TPH pa3a KOHICHTPAIHMS KaXKJI0TO W3
pearupyroInx BeNIecTB yBequuuTcss B Tpu pasa: [SO,] = 3a, [O2]= 3b; [SO3] = 3c. Ilpu stux
KOHIIEHTpAIUSIX CKOPOCTH (V) MpsAMOM U 00paTHOM peakliuy NpUMYT 3HAYEHUS:



Vi = kBa)z (3b) = 27ka’b; Vogp = 1'11[34:}2 = 9k,c’.

Otkyna:

' 2 " 2
1"[1|'J_ 27ka"h . 1IrL:afip. _ 5‘1{11:

klﬂz

a3

1"'I|;;||',|_ ka"b Vuﬁp

Tak Kak, CKOPOCTh MPSIMOM peaklMH yBeIW4Yuiaach B 27 pa3, a oOpaTHO- TOIBKO B9 pas,
CJIEIOBATEIIbHO PAaBHOBECHE CUCTEMBI CMECTHIIOCH B CTOpOHY oOpa3oBaHust SO3.

[Ipr rereporeHHBIX peakIusaX KOHIEHTPAIMH BELIECTB, HAXOSAIIUMXCS B TBepAOH dase,
OOBIYHO HE HW3MEHSIOTCS B XOJEC PEaKIMH W IOATOMY HE BKJIIOYAIOTCS B ypaBHCHHE 3aKOHA
JIEUCTBUS Macc.

II pumep Hanumure BeIpakeHHs 3aKOHA NEUCTBUSA MACC I PEAKIU:
a) 2N0(r) + C|2(r) = 2NOC|(F);
6) CaC03(Kp) = CaO(Kp) + COQ(F).

Pemenne

a) v= k[NOJ?[Cl,].

0) Ilockombky KapOOHAT KaJIbIHS- TBEPAOC BEIICCTBO, KOHIICHTPAIUS KOTOPOTO HE
W3MEHSETCSA B XOJI€ PEaKIMH, HCKOMOE BbIpakeHHUEe OyaeT umeTh BuA: v= Kk, T.e. B JaHHOM
ClIy4ae CKOPOCTh PEaKIMU IIPH OIPEACIICHHON TeMIepaType MoCTOsIHHA.

II p u m e p Kak uzmenntcs ckopocts peakuu: 2NO(ry + Ory = 2NOypy,
€CJIM YMCHBIIUTh 00hEM PEaKIIMOHHOW CMecH B 3 pa3a?

Pemenne Jlo usmeHeHuss o0beMa CKOPOCTh pEaKLUU BbIpakajdachb ypaBHEHUEM: V=
K[NOJ?[O,].

BcenenctBue ymeHblieHuss 00beMa KOHIIGHTpAIMsl Ka)kK[OTO W3 pearupyrolux BeELIECTB
BO3pacTeT B Tpu pa3a. CienoBaTenbHo:

v' =kB[NO]*(3[0z]) = 27K[NOJ’[O2].

CpaBHMBast BEIpQXXEHUS U V M V', HAXOJMM, YTO CKOPOCTh PEaKLMU Bo3pacTaeT B 27 pas.

3aeucumocmo cxkopocmu peaxyuu (Uau KOHCHMAHMbL CKOPOCMU peaKuyuu) om
memnepamypui MOXKET ObITh BEIPAXKEHA YPaBHEHUEM:

Vis1o/ Vi= Kerao/ke= v

3nech Vi ¥ K- CKOpOCTh M KOHCTaHTa CKOPOCTH peakiuu mnpu temmeparype t °C; vit10 u
Ki+10- Te ke BenmmumHbl mipH Temneparype (t + 10) °C; y- TemneparypHblii KO3QOHUIIMEHT CKOpOCTH
peakxiiy, 3Ha4eHne KOTOporo jsi OOJBIIMHCTBA peakiuil paBHO 2 - 4 (mpaBwio Bant-Todda).
B obOmem ciydae, ecnu Temmeparypa usmMeHusnachk Ha t °C, mocieHee ypaBHEHHUE MpeoOpa3yercs
K BUIY:

10

— _ AYIOD
Viead Vi = ke okt = ¥

La=1)

HITH v, =v, v 10 (4.2.3)

II pumep TemneparypHblil K03((HULIMEHT CKOPOCTU peakluu paBeH 2,8. Bo ckoibko pa3
BO3pacTeT CKOPOCTh PEaKLIMU IIPU MOBBIILIEHUH TeMrieparypsl oT 20 1075 °C?



Pemenne Ilockonmeky At = 55 °C, 10 0003Ha4MB CKOpOCTh peakiuu mpu 20 u 75 °C
COOTBETCTBEHHO Y€pe3 V U V', MOXKEM 3aIlHcaTh:

viv' =2,8%M10=2 8%% g v /v=55¢1g2,8 = 5,5¢0,447 = 2,4584.

Otkyna: v'/v=287. CKOpOCTb peaKkIiuu yBEeIHIHUTCS B 287 pas.

II pumep PacrBopenue obpasia nuumHKa B consiHol kucnore npu 20 °C 3akaH4MBaeTCs
yepe3 27 muHyT, a npu 40 °C Takoi ke oOpaselr] MeTajia pacTBOpSAETCS 3a 3 MUHYTHL. 3a Kakoe
BpEeMs IaHHBIN 00pasel HuHKa pactBoputcs mpu 55 °C?

Pemenne PacTBopeHue 1IMHKa B COISIHON KHCIOTE OMUCHIBAECTCSA YPAaBHEHUEM:

Zn + 2HCI = ZnCl+ H>1.

[TockonbKy BO BCEX TpeX CiydasX pacTBOPSETCS OJUHAKOBOE KOJMYECTBO oOpasla, TO
MOXXHO CYHTATh YTO CPENHSS CKOPOCTh PEeaKIMHU OOpaTHO MPOIMOPLUOHAIBbHA BPEMEHH PEaKIIHH.
CrnenoBarensHo npu HarpeBanuu oT 20 °C 1040 °C cKkopoCTh peakiuu yBenuuuBaercs B 27/3 = 9
pa3. D10 o3Hayaert, uTo ko3¢ uireHt B ypasuenuu Bant-I'opda

V] — . |:'1.1.—1.|_]-."|.l:'_|
— =7 1
Va
KOTOPBIN MMOKA3bIBAET, BO CKOJIBKO Pa3 YBEIUYUBACTCS CKOPOCTh PEAKIIUU V MPU YBEITUUCHUU
temneparypel Ha 10 °C, paBen 3. 3Hauur npu HarpeBaHuu 10 55 °C CKOpPOCTh peakiuu

YBEJIUYHBACTCS B 3(65-40)/10 — 5,2, a Bpemst peakuuu coctaBuT 3/5,2 = 0,577 mun, numm 34,6 c.

Il pumep DHeprus akTUBALMK HEKOTOPOW peaklMM B OTCYTCTBHUE KaTajlW3aropa paBHA
32,3-103[[>K/M0JIL, a B IPUCYTCTBUU KaTaJu3aropa OHA paBHA 20,9:10° Jlx/Monb. Bo ckoibko pas
BO3pACTET CKOPOCTH ATOM PEaKIM B IPUCYTCTBUM Karanuzaropa mnpu 25 °C.

Pemienne  DHepruio akTUBalMK peaknuu 0Oe3 Karanuzaropa oOo3nauum E,, a B
npucyTcTBuM Karanusaropa E';. CoOTBETCTBEHHO KOHCTAHTBI CKOPOCTH 3TOH peakuuu paBHBI k
u K'; otHowenne k/k’ mokassiBaet, Bo CKoJIbKO pa3 CKOPOCTh PEaKIMK B MPUCYTCTBUH KaTalnu3aropa
OoJsibIlle  CKOPOCTH JTOH jke peakmuu Oe3 Karamusaropa. lcmonssys ypaBHeHHE AppeHuyca,
3anuiemM
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HD,‘J,CT&BHB COOTBCTCTBYHOIIIHEC SHAYCHHA BCIIHYHH H3 YCIIOBHA 3ada4H, NOJIYHYHM
k' (323-209)-10°

k 23-8314-298

Takum o6pazom, k'/k = 10%= 100, . e. MIpU TaHHOM Temreparype peakius nporekaer B 100
pa3 ObicTpee B IPUCYTCTBUH KaTalln3aTopa

Ouyenounoe cpeocmaeo 4.
3agaum I CAMOCTOSITEILHOTO PelIeHus!

1. Temnotsl pactBoperus cynbdara meau (CuSOy4) u memnoro kymopoca (CuSO4¢5H,0),
paBHbl -66,11 xJIx u 11,72 x/[k cOOTBETCTBEHHO. BbluMcinTe TEIUIOTY T'MIpaTalMu cyibgara
MEH.

Omeem: 1506,98 x/{nc

2. Bpruucnute TeroBoi 3((eKT M HaNUIIMTE TEPMOXUMHUYECKOE YPABHEHUE PEaKIMU
ropeHust ogHoro Mois 3taHa (CoHe()), B pe3ynbprate KOTopoil 0Opa3yroTcst mapbl BOJAbI U JUOKCH]L
yraepoaa. CKOMBKO TEMIOTH BHIICTHTCS IIPH CTOPAHAH 3TaHa 00beMoM 1M° (H.y.)?

Otser: -861,82 xJIx

3. Peakuus ropenus OeH3ona BbIpakaeTcsa TepMoXuMH4YecKuM ypaBHeHUEM: CeHepeo +
712051 = 6CO;(y + 3H20(r. Berunciure Temnooit 3¢ exT 3Toil peakuum.
Otgert: -3136,12 x/Ix

4. T'a3000pa3HbIil ATUIOBBIA CIUPT MOKHO MOJYYUTh MPH B3aUMOACUCTBUU JTUJICHA U
BOJSHBIX IMapoB. Hanmumure TepMOXUMUYECKOE YPABHEHUE OTOU PEAKLIUU, BBIYUCIUTE €€ TEIJIOBOU

b dexT.
OtBeT: -528,91 xJIx

5. Hanmmwure TEepMOXMMHUYECKOE ypaBHEHUE pEaKIMH B3aUMOJACHUCTBUS  OKCHJA
yrnepona(ll) w Bomopoma, B pe3yibrare KOTOpOW OOpa3yroTcsi ra3000pa3Hble METaH M BOja.



CKOJIBKO TEIUIOTHI BBIICIUTCS MPH ATOM peakuuu, eciau Obul MOoNydyeH MeTaH o0beMoM 67,2 m°

(H.y.)?
OtBert: -206,13 xJIx; 618,39 xJIx

6. Kpucrammmueckuii XJI0pu aMMOHHS O0paszyercst MpH B3aUMOJCHCTBUU Ta3000pa3HBIX
ammuaka 1 HCl. Hanummre TepMoxuMHUUYecKoe ypaBHEHHE ITOM peakluy, BBIYUCIUTE €€ TEeNI0BOH
3(1)(3t)eKT. CKOJIBbKO TEIUIOTHI BBIJICJIUTCS, €CIM B PEAKIMHU ObUI M3pacXopoBaH aMMHaKk oObeMoM 10
M (H.y.)?

OtBet: -175,97 xIx; 78,56 xJIx

7. Tlpu cropanuu razoo0pa3HOrO0 amMMHaKa OOpa3yrOTCS Mapbl BOABI W OKCHJ a30Ta

(IT). Cxonpko TEMJIOTHI BBIACIUTCS TPH STOM peakuuu, eciau Obul monydeH okcua azota (1)
oGbeMoM 44,8 nv3(k.y.)?

Otger: -451,03 xJIx

8. Peaxuusi ropeHHs METHJIOBOTO CITUPTA BBIPAXKAETCS TEPMOXMMHUECKUM YPaBHEHUEM:
CH3OH(>K) + 3/202@) = COQ(F) + 2H20(>K),
Breraucnure TemioBoit 3G ekt 3Toi peakiuu.
Otser: -726,6 xJIx

9. Ilpu B3auMoOneCTBUM ra3000pa3HbIX CEPOBOIOPONA M AMOKCUIA yIIepoua 00pasyroTcs
napsl BOIbl M ra3oo0passslii cepoyrieposn (CS;). Hanummre TepMoxuMuyeckoe ypaBHEHHE ATOM
PEaKIy U BBIYUCIUTE €€ TEIUIOBOU d(pdeKT.

OtBeT: 67,76 x/Ix

o 0 o
10. Ha ocHoBanuu 3HaueHuii AG , Pa3JIMYHBbIX KHCIOPOAHBIX COCAMHCHHUHN MIICJIOYHbIX

METaJJIOB, NPUBEACHHBIX B Tadl. 5, ompenenuTe 0o0pa3oBaHUE KaKUX COEIUHEHMM HaumOosee
XapaKTEPHO JJIsl Pa3JINYHbI IETOYHBIX METAJUIOB.

Ta6una 5. 3uadennst AG® pasanuHBIX KHCIOPOXHBIX COEIHHEHHIT IEJI0YHBIX METALIOB

IneMeH 320p) 22023p) 02(xp) 303(:p)
T
Li -560 -564 -468 -301
Na +376 -439 -433 -
K -322 422 -475 -380
Rb -290 -351 -439 -577
Cs -290 -332 -418 -577

YeM MOKHO OOBSICHUTH Ha6J'IIOILaCMBIC 3aKOHOMepHOCTI/I?

Ouenounoe cpeocmeo 4.
3agaum I CAMOCTOSITEILHOTO PelIeHusl 0 TeMe «XHMHUYeCKOe PABHOBECH €



1. Peakuus uager no ypaBHeHuto: A+ 2B < C; koHCTaHTa €€ CKOPOCTH IpU OMNPEAeICHHOU
temrieparype pasHa 0,4, a HadalbHBIC KOHIICHTPAIUH COCT&BJ‘IHJ‘II/I(MOJ‘IB/I[MS)I [A]=0,3 u[B]=
0,5.

Boruncnute ckOpoCTh 3TOH peakiiuy MpH TOH ke TeMIieparype B HadyalbHbI MOMEHT U 1OCJe TOTO,
Kak mpopearupyer 0,1 Mons/am° BemecTsa A.

2. HauanbHble KOHIIEHTPAIIUH BEIIECTB, YYACTBYIOIIMX B PEAKIIUH:

N2 + 3Hary <>2NHjs (), paBHBI (momb/nm): [N2] = 1,5; [H2] = 2,5; [NHs] = 0. Kakossl
KOHLEHTPAIlHH a30Ta  BOXOPOJIa B MOMEHT, KOIla KOHIICHTPaIls aMMHUaKa cTala paBHoii 0,5
MOJbB/IM™?

3. B HauaJIbHBII MOMEHT MPOTEKAHUS PEAKIUU:
COyy + H20¢) COxry + Hory
KOHIIEHTPAI[MK OBUTH PaBHBI (MOJIB/IM"):
[CO] =0,30; [H 20] = 0,40; [CO,] = 0,40; [H] = 0,05.
BrruncnuTe KOHIIEHTpallMU BCEX BEUIECTB B MOMEHT, Korja npopearupyet 50% BoJbI.

4. Ilenraxsopun pocdopa qucconuupyeT Mpu HarpeBaHUU M0 YPaBHEHUIO:

PC|5(F) > PC13(F) + Clz(r)_
Beruuciure KOHCTaHTY paBHOBecHs 3TOH peakiuu, eciu u3 3 monel PCls, Haxonsamumxcs B
3aKPBITOM COCY/IE eMKOCTBIO 10 1v°, mosiBepraercst pasiokeHuo 2,5 MOJsL.

5. YUemy paBHa KOHCTaHTa PABHOBECHUS PEAKIIUU:

4HC|(F) + Oz(r) <—>2H20(r) + 2C|2(r),
eCIIM PaBHOBECHBIC KOHIeHTpauuy (Moibs/um°) pasnst: [Cly] = 0,04; [H,0] = 0,20; [HCI] = 0,08;
[0;] =0,10?

6. Haiinnte kOHCTaHTY paBHOBECHS JUISI PEaKLIUH:

A+ B(r) « C(r) + D(r),
eCITH HCXOHbIE KOHIEHTPAIMH BemecTB A 1 B Gbiti paBHb! 110 0,8 MOMB/IM>, @ paBHOBECHAS
KoOHIIeHTparws Bemectsa C paBHa 0,6 MOIB/IM".

7. PaccunTaiiTe KOHCTaHTY paBHOBecus peakiuu npu 500 K:

PC|5(r) > PClg(r) + Clz(r),
€CJIM K MOMEHTY paBHOBecHsl npoaucconuuponaio 54 % PCls, a ucxonnas xonnentpaius PCls
Obu1a paBHal Monb/z[M3.

8. Beruncnure koHcTaHTy paBHOBecus peakuuu: 2HBr(y <>Hyry + Bl ,
€CJIM TepBOHAYalibHasi Macca OpoMucToro Bomgopona Owuia paBHa 0,809 T, a K MOMEHTY
paBHOBECHS IPOpearupoBanoS % UCXOAHOTO BEIIECTBA.

9. IIpu HekOTOPOI TeMIiepaType COCTaB paBHOBECHOM cMecH B 00beme 10 e
ow1 cnenyronuit: 11,2 T CO, 14,2 1 Clp, 19,8 r COCl,. Beiuncnure KOHCTaHTY paBHOBECHUS
peaxiun: CO + Cly «>COCl; npu JaHHBIX YCIOBHUSX.

10. Yemy paBHa KoHcTaHTa paBHOBecHsI peakuuu: 2SO + Oy <2803,
€CII PABHOBECHBIC KOHIICHTPAIIUU PaBHBI(MOJIB/IM”):

[SO,]= 0,20; [O,] = 0,40; [SO;] = 0,08?

Ouenounoe cpeocmeo 4.
3agaun 11 CaMOCTOATEIHLHOTO penieHusi Ha TeMy «CBOHCTBA pacTBOPOB)»



Jlnia petieHus 3a71a4 TaHHOTO pa3zielia UCO0Ib30BaTh 3HAYE€HUs BeIHUUH U3 Tabm. 7. (cM. [Ipumepsl
perieHus 3a/1a4)

3
1. YeMy paBHO OCMOTHYECKOE JIaBlIeHHE pacTBopa Heanekrpouuta npu 27 °C, ecau B 500 cm
pactBopa coaepxutcs 0,6 MoJib BerecTna?

2. Ocmotrueckoe aaBiaeHue pactopa MoueBuHbI ((NH2),CO) mpu 0 °C paBHO 6,810°I1a. Haiigure
ee maccy B 1 e pacTBopa.

3. Hesnexrpoaut maccoiill,5 r conepxurcs B 250 oM’ pacTBopa. OCMOTHYECKOE J1aBJIEHUE ITOTO
pactBopa nipul7 °C paBH012,O4-105Ha. Onpenenute MOJbHYIO MacCy HEAIEKTPOIUTA.

4. Yemy paBHO JaBJICHHE [Tapa pacTBOPA COIEPIKAIIETO: a) MOYEBHUHY Maccol 2,4 T B BOJIE MacCOi
90,0 T; 6) rTIOKO3Y Maccoii 27 B 360 cM® Bozsl? JlaBieHne mapa Bobl IIPH TOil XKe TeMITepaType
paBHo157,3 klla.

5. Kakum Oyner nasienue mapa pactBopa rnpu 65 °C, eciu OH COASpKHUT caxapo3y Maccoit 13,68 T
B Bozie Maccoi 90,00 r, a naBneHue BOASHOIO Mapa IpH TOH ke Temiieparype pasHo 25,0 klla?

6. Hasnenue BogsHoro napa rnpu 70 °C pasuo 31,173 klla. Haliqute noHmxkenue 1apieHus mnapa
Ul pacTBOpa IVIIOKO3bI ¢ MaccoBoil noneiil 1,86 %.

7. Anwmmn (CgHsNH>) maccoit 3,1 r pactBopen B adgupe maccoii 40,2 1. JlaBiienue napa
nosyuyeHHoro pactsopa paBHo 813,9 klla, a naBnenue mapa unctoro 3pupa mpu Tou xe
temmeparype cocrapisieT 863,8 klla. Paccunraiite MoNekyIsIpHYIO Maccy d¢upa.

8. PactBop, comepxammii HednekTpoauT maccoit 0,512 r B Oenszone maccoit 100 1,
Kpuctamnusyercs npu 5,296 °C. Temneparypa kpuctaimnuzauuu OeHzona paBHa 5,5 °C.
BoruncnuTe MOJNBHYIO MacCy paCTBOPEHHOT'O BEILIECTBA.

9. Beruucnure maccoByto 1010 (%) BogHoro pactBopa caxapa (Ci2H22011), 3Has1, uTo Temneparypa
KpHUCTaJlIM3auuu pactsopa pasHa - 0,93 °C.

10. Beruncnute Temmeparypy KpHCTaLTM3allMK BOAHOTO pacTBopa MoueBuHbI ((NH2)2CO),
COJIEpIKaIller0 MOUYEBUHY Maccoi 5 T B Boze Maccoi 150 1.

Ouenounoe cpeocmeo 4.
3agaun 11 CAaMOCTONATEIHLHOTO peleHusi Ha TeMy «PacTBOPpUMOCTDHY

1. Kosddumment pactBopumocTy xopuna ammormst ipr 15 °C pasen 35 1. Onpezennre MaccoByio
JIOJTIO XJIOPH/Ia aMMOHHSL B HACIIIEHHOM Tip Temmeparype 15 °C pactsopa

OtBeT: 25,9 %
2. Maccosas nons xiaopuaa meau (1) B mHaceimennom mpu 20 °C pacTtBope 3Toi conu paBHa 42,7%.
Onpenenure Kod3pPuIMEHT pacTBopuMocTy xjopuaa meau (11) npu nanHoi Temmneparype.

OtBet: 74,5 1.
3. B Boge maccoit 100 rp. mpu -20 °C pactBopsieTcs rufpokcu Hatpus Maccor 108,7 r. Kakyro
Maccy THAPOKCH/IA HATPHS M BOJBI HA/I0 B3SITh JUIS IPHTOTOBNCHNAS HackimerHoro mpu 20 °.C
pactBopa wménoun Maccou 40 rp.

Otset: m(NaOH)=20,8r, m(H,0)=19,2r



4. MaccoBas 10J1s1 HachILIIEHHOT0 pacTBopa ioauaa Harpus npu 20 %.C cocrasmsier 0,641 (64,1%).
Brraucnure pactBOpuMOCTb Moauaa Hatpus npu 20 °.C (ra 100 rp. Boasl). OtBeT: 178,51
5. Haceimennsiit nmpu 100 °C pacTBop cyab(hara MeIu UMEET MACCOBYIO JOJI0 PACTBOPEHHOTO
BeniecTBa 42,99 %. onpenenute maccy cyiabdara Meau pactBopéHHOro B 100 mMit. BoAsl mpu 100°C.
OtBer: M=754r
6. Hacpimennsriit mpu 60 °C pacTBop conr B KoiraecTBe 20 Kr ObLT oXJtakI€H cHeroM. Kakoe
KOJIMYECTBO COJIM BBHITIAJIO B 0caioK, eciu mipu 60 rp.C. pacTBopuMocTh conu cocrasiser 110 rp., a
nipu 0 °Cc—13,1 rp. Paccunraiite BbIxo1 npoayKkToB %.
OtBeT:9228,6; 88,1%
7. Ilpu nepekpucTalin3aly COJIM. paCTBOPUMOCTH .KOTOpoit ipu 100 0C-48,61,a npu 20° C
=16,451. OBLIO MOTYUYEHO MPU OXJIAKICHUU B UHTEPBAJIC YKa3aHHBIX TeMiieparyp 05 Kr BeliecTna.
CkoJibKO OBLITO B3ATO COJIU M BOABI IJISl IEpEeKpecTaIn3anuu?.
OtBeT:M conu=754,65r; mH,O=1553r
8. Kakyro maccy BemectBa NH4C1 Hamo B3sTh I MEPEKPUCTAIIU3AIMH, €CITH BBIXOJl YUCTOU COJH
JOJDKeH ompeaensathest Maccoit 400 rp. B uaTepBane 90-0 OC. Kakoii 06beM BOJIBI norpedyercs,
yT00BI pactBopuTh NH4CI 1put 90 °C — 701 mipu 0 °C-30r.
Ortsetr: M B-Ba=700r, MH,O=1000r
9. PactBopuMOCTb XJ10para Kajius npu 70°C=302ra pu 30°C=10,1 r. B 100 . H,O. Ckobko
rpaMM xJopara Kaus Beigensiercs u3 70 r Haceimentoro npu 70°.C pacTBopa, eCiH ero oXJIauTh
1o 30°C.
Ortser: 10,8r
10. B 500 . H2O pactBopeno 300 . NH4C1. Kakas macca NH4C1 Bbigenutcs u3 pactBopa npu
oxaxaern ero 10 50°, eciu pacreopumocts NH4C1 mpu otoii Temmeparype 50 . B 100 1. BOZBI.
OtBet:50r

Ouenounoe cpeocmeo 4.
3aga4u 1J151 CAMOCTOSITEILHOTO PellIeHUs HA TeMy «JIeKTPOXUMHUsD)

0
ﬂﬂ/‘l peuLeHuA 3a0a4 OAHHO20 pa30eﬂa UCnosib306ambs 3HAYEHUA 6EIUYUH @ U3 CNPABOYHUKA

1. Kakue BHenIHUEe M3MEHEHHs OyAyT HaONIONAThCs, €CIU B TPU MPOOUPKH C PACTBOPOM MEITHOTO
Kylopoca BHECTH COOTBETCTBEHHO HEOOJBIIME KYCOUKH METAJTMYECKOrO allfOMUHUS, CBHHIIA,
cepebpa?

2. YBeNTMYUTCS, YMEHBIIUTCS WM OCTaHETCs 0e3 M3MEHEHHs] Macca ITMHKOBOW TUIACTHHKH TPH
B3aumoneiictBun ee ¢ pactBopamu: a) CuSQOy4; 6) MgSOy; B) Pb(NO3),; 1) AgNOs; 1) NiSOy;
e) BaCl,? Ilouemy? CocTaBbTe 3JEKTPOHHBIE U MOJIEKYISPHBIE YPaBHEHHS COOTBETCTBYIOIIUX
peaKLHnii.

) +
3. Ilpu xakoil KOHLIEHTPAallUX HOHOB Zn? (MOJ'IL/I[M3) MOTEHIIMaJ [IMHKOBOTO AIIeKTpoja Oy/eT Ha
0,015 B meHbI1I€ €10 CTaHAAPTHOTO IAEKTPOTHOTO MOTEHIIMAa?

) +
4. I1pu Kakoil KOHLIEHTpAIMK HOHOB cr® (MOJ‘II)/)IMg) 3HaYEHUE MOTEHIHAJIA XPOMOBOIO MIEKTPOAA
CTaHOBUTHCS PaBHBIM CTAaHAAPTHOMY ITOTEHIIMATY LIMHKOBOTO IEKTpoa?

5. MapraHueBblii 3J€KTpOl B PpacTBOpPE €ro cojld uMeeT mnoreHuuan -1,23 B. Beruucnure
2+,
KOHLEHTPALUIO (MOJIL/JIM3) MOHOB Mn

6. PaccuuraiilTe d1€KTpOAHBIE IOTEHIMAIbl MarHus B PAacTBOPE XJIOPUAA MAar"Hus MpH
KOHIEHTpaIUsIX (MOJIL/;[MS): a) 0,1;6) 0,01; B) 0,001.



7. Ilpm Kakoil KOHLEHTPALMU HOHOB Cu?® (MOHL/,Z[MB) 3HAUCHHUE MOTEHIHAIA MEIHOTO AJIEKTPOAA
CTaHOBUTCS PaBHBIM CTAHAAPTHOMY MOTEHIIMATY BOIOPOIHOTO 3JIEKTpoa?

8. IlmnkoBas miactuaka maccoit 10,0 r onmymieHna B pactBop cynbdara meau (I1). ITocne okoHuanus
peakiuu IUJlacTUHKa wuMena waccy 9,9 . OObsicHUTE UM3MEHEHHME MAacChl IUIACTUHKUA U
omnpenaenute Maccy cynbdara meau (II), BctynuBiieil B peakuuio.

9. Ilocne TOoro Kak >KeJIE3HYIO IJIACTHHKY BBIIEpKalId B pactBope cyiabdara meau (II), ee macca

o 3 o
n3MeHunach Ha 1,54 . Onpenenure o0beM pacTBopa a30THOM kuciotsl (p= 1,50 r/cMm”) ¢ MaccoBoi
nJonei 96 %, HeoOXOAUMBIN JIS CHATHSA MEIH C IIACTUHKH.

10. Macca >keJIe3HOT0 CTEpIKHsI ITOCIIe BBICPKUBaHUs B pacTBope HuTpara meau (11) yBenmnunnacs
Ha 1,6 T u coctaBuna 23,2 . Paccuuraiite Maccy *eje3HOro CTEPXHS A0 NOTPYKEHHUs B pacTBOp
HHUTpara Me/u, a TAK)Ke MacCy MeIH MOCJIe PeaKIny.

Ouenounoe cpeocmeo 4.
3agaum VI CAMOCTOAITEILHOIO pelieHust Ha TeMy «CKOpocTh XUMHUYECKOH peaKiui)

1. Hanumure BeIpaskeHHUE AJIs1 CKOPOCTH MPSIMOM peaKiiu:

a) 2A+ B < A,B;

0) Noy + 3Hor) «>2NH;3(p;

B) COxp)F Cp) >2CO0(y;

T) F6304(Kp) + 4CO(F) <—>3F6(Kp) + 4C02(F).
Kak u3MeHsTCs cKOpoCTH HpsIMBIX peakuuil (a) u(0) mpu yBEJIMYEHUM KOHLIEHTPALMM HMCXOJHBIX
BEILIECTB B /iBa paza?

2. Bo ckonbko pa3 yBeIMUUTCSA CKOPOCTh PeaKkLuH B3aUMOAEHCTBUA Bogopoaa u 6poma Hyry + Bry
<> 2HBr ;) ecny KOHIIEHTpallMK HCXOAHBIX BEIIECTB YBEIMYUTh B2 pa3za?

3. Uemy paBHa ckopocTb oOparHoi peakuun: COp+ HoOq) «<>COyry + Hyp), ecnn koHIeHTpanuu
[CO,] = 0,30 monb/am®; [Ha] = 0,02 momns/nm; k = 17

4. HauanbHasi KOHIIEHTpaIHs HCXOAHBIX BemecTB B cucreMe: CO(y + Clyy <> COCI o Oblna paBHA
(momb/nm®): [CO] = 0,3; [Cly] = 0,2. Bo CKONBKO pa3 yBEIHUUTCS CKOPOCTh PEAKIHH, SCIIH
noBbIcUTh KoHLeHTpauuu: CO go 0,6 MOJ'IB/I[M3, aClp nol,2 MOJIB/IM>?

5. Konnentpammmu NO u Oj, obpasyromux NO;, Obuin coorBerctBeHHO paBHbl 0,03 u 0,05
Moutb/ M. Uemy paBHaA CKOPOCTH PEAKIIHH?

6. Kak usmenntca ckopocts npsamoit peakimu: 4NHj ) + 505y «>4NO(y + 6H20(, ecin yBenndnTsb
JTaBJICHUE CUCTEMBI B JIBa pasa?

7. Kak u3menurcs ckopoctsb npsamoit peakuun: 2CO + Oyry <>2COx(r, €Clii yBEIHYUTh JaBICHUE
CUCTEMBI B TpH paza?

8. Kaxk u3MeHHTCsI CKOPOCTh peakuuy ropeHust cepbl: Sy + Oy «>SOx(r), €CIIM yMEHBIIUTH 00beM
CUCTEMBI B 5 pa3?

9. Kak m3MeHHTCS CKOpPOCTh XUMHUYECKOH peakuuu: 2Alup) + 3Clyry = 2AICIs ), ecnn naBnenue
CUCTEMBI YBEITMUUTCA B 2 paza?

10. Bo ckonpko pa3 yBEIMUYUTCS CKOPOCTh PEaKIUM, €CIM TeMmIeparypa nosbicuiack Ha 30°, a
TeMIeparypHbid ko3dduurent pasex 3?



Ouenounoe cpeocmeo Ne 4.

PacyerHble 3agaum HA TEMY « Honyqe}me H CBOMCTBA KOJJIOMAHBIX CHCTEM))

. Ilpn mnponaBnmuBaHMM Yepe3 KepaMHUECKUH (QHUIBTP BOAHOTO pacTBOpa XJIOpUIA KajHs

MOTEHIIMAal TEYCHHUS pPaBEH 4,0)(10'3 B. Pasnuna paBneHuii paBHa 27x10° Tla. BsskocTb
JKUOKOCTH - 1,0)(10'3 H‘c/MZ, OTHOCHUTENIbHAS JWAJICKTPUUECKas MPOHHUIIAeMOCTh - 81,
AIEKTPONPOBOAHOCTh - 1,3x1020m ™M™ Onpenenutbh, € KakOd CKOPOCTBIO  JIOJIKHBI
MepPEeMEeIaThCsl YaCTUIBI CYCIIEH3WH, IOJIYy4aeMON MpH HW3MEIBICHUH (QIIBTPa, €CIH WX
pacnpefenuTs B 3TOW K€ >KUIKOCTH U O0ECIEeYUTh HANPSXKEHHOCTb 3JIEKTPHUYECKOro MOJIs
2,0x10°B/m. [IpuHsaTh, dYro wacTuIbl UMEIOT chepudeckyro dopmy. AOcomtoTHas
JIMAJIEKTpUYECKas MPOHUIIAEMOCTh BaKyyMa G, = 8,85x10™2 d/m.

Paccuurarh e-moteHuunan s cycreH3uu chepruuecKrX 4acTUll KBapiia B BOJE JUISl CIEIYIOIINX
YCIIOBHI: CKOPOCTb CMeIIeHHs wacTui paBHa 4,265x10™ m/c, mmmma TpyOKH, B KOTOpOIf
HaxoauTcs cycrnensus, 0,03 M, npunoxkeHHas pa3HocTh noteHuuanoB 180 B, BA3kocTh cpenbl
1,0x10° H c¢/M%, oTHOCHTEIBHAS JIUAJIEKTpUYECKasi TPOHUIIAEMOCTh cpenbl - 80, abcomoTHas
TUBIIEKTPUUECcKas MPOHUIIAEMOCTh Bakyyma C, = 8,85){10'12 D/Mm.

DJIeKTPOOCMOTHYECKHI OTEeHIMA TeueHust BogHoro pactBopa KCI (Bsi3kocTs - 1,0x10° H ¢/™?,
OTHOCHUTEIIbHAS TUAJIEKTPUYECKasi MPOHUIIAeMOCTh 81, 3J1/IPOBOAHOCTH 1,3x10'20M'1M'1) yepe3
KepaMHUUYeCKUil (PUIBTp paBeH 4,0x10° B. Pasuuua naBieHuii paBHa 27x10° Tla. C Kakoii
ANMEKTPOPOPETUICCKON  CKOPOCTBIO  JOJDKHBI — TIepeMenarbcss  CPEpUYSCKUe  YaCTHIIBI
KepaMHUeCKOl CycneH3un (M3MENbUeHHBIN (UIBTP), €ClIM HX paclIpeNeinuTb B ITOH ke
KHIKOCTH ¥ OGCCIICYMTh HAMPSIKEHHOCTh dMeKTpudeckoro moms 2,0x10°B/M. A6comoTHas
JRJIEKTPUYECKas IPOHUIIAEMOCTD BaKyyMa &, = 8,85){10'12 D/M.

Uemy paBeH e-TIOTEHIIUAN IS B3BECH CPEPUUCCKHUX YACTHUI] 30JI1 KBApIa, €CIIA TP CHIIE TOKa
8x10* A obGbemHas CKOpPOCTbH JKHUJIKOCTH, IIEPEHOCUMOI uepe3 MeMOpaHy, COCTaBIsET 0,15x10®
M>/c. YienbHas AJIEKTPOIPOBOJHOCTH pacTBopa paBHa 1,6x10-2 Om ™M™, BA3KOCTB cpens! 1,0x10°
$H c/iv?, € Bombl = 81, abcomoTHAsT AUAIEKTpUUYECKasi TPOHHUIIAEMOCTh BaKyyMa &, = 8,85x10™2
O/m.

OnpenenuTh €-MOTEHIMAN Il CcPepuuecKux dYacTHI] 30Js aTIOMHHHS, IBMKYIIUXCS 10
anekTpodoperudeckoir Tpyoke miauHOM 0,06 M mpu pasHoctu mnoteHimaioB 120 B, ecnu
BSI3KOCTB CpEIbl 1,0x10° H ¢/M?, oTHOCHTEIbHAS TURIIEKTPUYECcKas MPOHHUIIAEMOCTh cpenbl - 80,
abCOMIOTHASL JUOIEKTPHYCCKAsi MPOHMIAEMOCTh BakyyMa (o = 8,85x10™2 ®/m. Ckopocth
CMEILIEHHS YaCTHULl paBHa 10,7X10'4M/c.

C kako#t smekTpodopeTnyecKoi CKOPOCTHIO (HAMPSKEHHOCTh AIIEKTPUYECKOTO OIS 2,0x10°
B/m) OynyT nepememarbes chepuueckue KepaMUIecKUe YaCTHUIIbI, €CITU EKTPOOCMOTHUECKUN
noTeHiMan tedenus BomHoro pactBopa KCl (Bsskocts - 1,0x10° H c¢/mM°, otHOCHTEIBbHAS
JUDJIEKTPUYECKast MPOHUITAEMOCTh 81,  AJIEKTPONPOBOTHOCTH 1,3X10'20M'1M'1) yepe3
KepaMu4eckuii (uiIbTp paBeH 4,0x10° B IIpU IIepenajie IaBIICHUS 27x10° Tla. AGcomoTHas
TURJIEKTPUYECKask TPOHUIIAEMOCTh BaKyyMa €, = 8,85)(10'12 D/Mm.

Ouyenounoe cpeocmeo 5.

Tect mo Treme « XUMHYECKasi TEPMOAMHAMHUKA)

Ne

Bonpocsl OTBeTHI

Temnnosslie 3 dexTsl peakiuu Hy + Io(r) = 2HI (T) npu mocTossHHOM aBieHUH
(Qp) u ipu mocrosiHHOM 00BeMe (QV):

a) COBMAAIOT IO BEIUYNHE

6) (Qp) > (Qv)

B) (Qp) <(Qv)




I‘) HC XBaracT JaHHBIX JJIA OTBCTA

[Tpu oOpazoBanuu 0,54 KT >KHIKOH BOJBI U3 TPOCTHIX BEIIECTB BhIAesieTcs 857,4
k/[x ternotel. Termnora oOGpa3oBanust BOAbI () B KJ[>K/MOJIb:

a)-571,6

0) 571,6

B) 285,8

r) -285,8

B u3onupoBanHOl cricTeMe caMONPOU3BOJIbHO NMPOTEKAET HeoOpaTuMasi peakiusi.
DHTPOMNUS TAKOH CUCTEMBI:

a) YMCHBIIIAeTCS

0) yBeTUUMBaETCS

B) HE U3MCHSIETCS

I') HET IPaBUIILHOTO OTBETA

PaBHOBeCHas1 KOHIIEHTpAIHMS OKCHJIA a30Ta B PEAKIINU

N, + O, = 2NO

cocTaBisieT 4 MOJIb/JI, @ UCXOHBIC KOHLIEHTPALIUH a30Ta U KUCIOpoJa —
COOTBETCTBEHHO 6 MOJIB/J M 5 MOJIb/J1. PABHOBECHAs! KOHIICHTPALIUS KUCIOpOIa
paBHa:

a) 1 monp/n

0) 2 Moub/1

B) 3 MOJB/1

) 4 MOJIB/1T

[Tpu yBennueHNH HayaJIbHOW KOHLIEHTpALMK peareHTa B 3 paza BpeMs
HOJTyTIpeBpalleHus (1/2) YMEHBIIMIOCH B 9 pa3. DTa peakuus UMEET MOPSII0K:
a) MepBbIN

0) BTOpOI1

B) HYJIEBOI

') TpETHUii

KoHCcTaHTa XMMHU4ECKOTO PaBHOBECHSI HEKOTOPOM PEaKLUX PaBHA
4710%°. Dra peakuus:

a) MPAaKTUYECKH HEBO3MO)KHA

0) mpakTHUeCcKu HeoOpaTuma

B) oOpartuma

Hus peakuun 2AgNO3; — 2Ag + 2NO; + Oz — 317.4 x/Ix u3MeHeHne cBOOOIHOM
sHepruu ['ud6ca pasno 172 k[, namenenue sutponuu cocranisieT 0.49 kJx.
JlanHbIil poriecc BO3MOXkeH, HaunHas ¢ Temneparypsl (K):

a) 298

0) 651

B) 648

r) 1298

TennoeMKoCTh MOYKHO CUHUTATh BEJIMYMHOMN MOCTOSIHHO ...
a) BO BCEX CyYasx

0) HU B OJTHOM cllyyae

B) B IIMPOKOM TEMIIEPATypHOM HMHTEpBaJIe

I') B Y3KOM TEMIIepaTypHOM MHTEpBaje

Ha cmemienue paBHoBecHs 00paTuMOl peakliMi B CTOPOHY UCXOAHBIX BELIECTB
yKa3bIBaeT 3Ha4YCHHE TOJIE3HON pabOThl XMMUYECKOH peakuuu (A-):

a)A'>0

6)A’'<0

B)A'=0

r) A’ = const




TerunoBoit 3pdexT 10001 XUMUUYECKON peakIiuy MPH CTaHAAPTHBIX YCIOBHIX
paBeH ...

a) pa3HOCTH CYMMAapPHBIX TEIJIOT CTOPaHUs HAaYaJIbHBIX U KOHEYHBIX BEIIECTB
0) pa3HOCTH CYMMAapHBIX TEIUIOT CTOPAHMsI KOHECYHBIX M Ha4aJbHBIX BELIECTB
B) MOJIOBMHE PA3HOCTH CYMMAapHBIX TEIUIOT CTOPAHMSI HAYaJIbHBIX U KOHEUHBIX
BEILIECTB

I') CyMMe CyMMapHBIX TEIJIOT CTOPAHUSI KOHEYHBIX U HAYaJIbHBIX BEIIECTB

OjiHa KaJIopusi COCTABIISCT:
a) 0,239 Ix
0) 4,184 JIx
B) 3,104 JIx
r) 0,224 JIx

Ouenounoe cpeocmeo Ne 5
Tect no Teme «XUMHUYECKOH KHHETHKE H XUMHYECKOMY PAaBHOBECHIO)

Bomnpocsr OTtBeThI

1. CxopocTb 11000M XUMUYECKON PEAKIUU 3aBUCUT OT:
1) naBneHus;

2) Temneparypsl;

3) monaau CONpPUKOCHOBEHMSI Pearupyromux BeIecTB;
4) Bcex BBILICTIEPEYNCICHHBIX (DaKTOPOB.

2.Bo cKONIBKO pa3 U3MEHUTCS CKOPOCTh PeaKLuu:
2S0,+0,—= 2505

IIPY MOBBIIIEHUH JaBJIEHUs B cUCTeMeE B 3 paza?

1)yBenuuutcs B 9 pas;

2) yBenu4uTcs B 6 pas;

3) yBenuuurcs B 27 pas;

4) yBenunuutcs B 18 pas.

3) Enununia u3mMepeHust CKOpoCTH TOMOTEHHOW PEaKIuy :
1) Mons/(J1-¢);

2) (kMonb-M")/4;

3) (Mo c)/m;

4) (;1-c)/moTb.

4.B peaxnuu, cxema KoTopoit 2A 1)+B=C+D xoHuenrpamnuio Bemecrsa A
YBEIMYMIIN B2 pa3a, a BeniecTBa B- B 3 pa3a. CKopocTh peakiiuu npu 3T0M
BO3pacCTET:

1)B 12 pa3z;

2)B 6 pa3s;

3)B 1,5 pa3a;

4)B 3 pa3za.

5) Jlns yBeNMUEHHUs CKOPOCTH XHMHUUECKOi peakiun Mg +2H =Mg” +H,
HEOOXOaMMO:

1)106aBUTh HECKOJIBKO KYCOUYKOB MarHus;

2)yBETMYNTH KOHIIEHTPALIMIO HOHOB BOIOPO/IA;

3)yMeHbIINTh TEMIEPATYpPy;

4)yBeTMYNTH KOHIICHTPAIINIO HOHOB MarHHs.




6) C HanOOobIIEeH CKOPOCTHIO TTPH OOBIYHBIX YCIOBHSIX MPOTEKAET XUMHUYCCKAs
peaxuus:

1)2Ba0+0,=2Ba0;

2)Ba**+C03*=BaCO0s.;

3)Ba+2H"'=Ba’ +Hj;

4)Ba+S=BasS.

7) dnst yBenuuenus ckopoctu peakuuu 2C0O+0,=2C0,+Q Heobxoaumo:
1)yBennunts koHeHTpauuto CO;

2)yMEHBIINUTH KOHIIeHTpaIuio Oy;

3)[IOHU3UTH 1aBIICHUE;

4)IOHU3UTH TEMIIEPATYPY.

8)Ha ckopocTh XUMHUYECKOHN peaKIuy MEXIY PaCTBOPOM CEPHOM KUCIOTHI U
’KeJIe30M HE OKA3LIBAET BIMSIHUS:

1 )KOHLIEHTpalUsl KUCJIOTHI,

2)u3MeIBICHUE JKelle3a;

3)remneparypa peakuuu;

4)yBenuueHue 1aBICHHUS.

9. TemnieparypHblii k03¢ durmeHT peakuun paseH 2. Ha ckonbko rpaaycoB HaIo
YMEHBIIUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIINK YMEHBIIMIACH B 16 pas:
1)na 20°C;

2)na 30;

3)Ha 40;

4)na 50.

10. B npucyTcTBUM KaTaau3aropa MPOTEKaeT XUMUYECKas peaKIvs, ypaBHECHUE
KOTOPOM:

l)S+02:SOZ;

2)2H,S5+S0,=3S+2H,0;

3)2S0,+0,=2S03;

4)2H,S+30,=250,+2H0.

11.06paTumoii sBIsieTCS peakiiysi, ypaBHEHUE KOTOPOA:
1)NaOH+HCI=NaCl+H,0;

2)H2+|2:2H|;

3)C+02:C02;

4)C8.CO3+2HC|2C3C|2+C02+H20.

12. KoHCcTaHTa CKOPOCTH XUMHUYECKON PEAKI[MU HE 3aBUCHT:
1) OT mpUPO/IBI pearupyroUINX BEIECTB ;

2) OT KOHIIEHTPAIMK pearupyrouux BeIeCcTB;

3) oT Temneparypsl;

4) OT HaIM4Us KaTaau3aTropa.

13. B pearupytorueii cucreme, ypaBaerne kotopoit 2NO yy+Cly&a=—= 2NOCl ;-
Q, paBHOBecCHE CMECTUTCS BIPABO IPH:

1 )IOBBILIEHUN JABICHNUS;

2)MCII0NIb30BaHUU KaTalln3aTopa;

3)IOHMKEHUH TEMIIEPATypBhI;

4)noBeiiennu KoHueHTpaunu NOCI.

14.PaBHOBecue B peakiuu, ypaBHeHUE KOTOPOoil CHy+4S0—
CSy(n+2H2S1)+Q,, cMecTuTCS BIIEBO MpH:
1 )IOHM)KEHUHU JaBICHUS;



2)[IOHM>KEHUHU TeMIIepaTyphl;
3)I0MOIHUTENBHOM BBEIEHUHU CEPBI;
4)yBenuueHun KOHIIEHTpauu HS.

ISHpI/I OJHOBPCMCHHOM ITOBBIIICHHUU TCMIICPATYPbI U TIOHWKCHHUU OABJICHUA
XUMHYECKOC paBHOBECUE CMECTHUTCS BIIPABO B CUCTEMCE:

l)Hz‘*‘S(F){:-' HzS(r)+Q;

2)2802@)"‘02@){:-' SO3(F)+Q;

3)2NH3 &= N2y +3H2-Q;

4)2HC|(F){j Hz(r)+C|2(r)-Q.

16.B n1060# XUMHYECKON peaKuy paBHOBECUE CMEILAETCS IIPU:

1 )u3MeHeHun TeMIepaTypsbl;

2)11pu U3MEHEHUU JIaBJICHMUS,

3)npu AEHCTBUN KaTaau3aTOpPOB;

4)r1pu U3MEHEHUH IO CONPUKOCHOBEHUS PEArupyrOIINX BEIIECTB.

17. Cuctema, B KOTOpOI M3MEHEHUE JIABJICHUS HE BBI3OBET CMEIICHUS
pPaBHOBECHS:

1)2802(r)+02(r)<:’ 2803(r)+Q;;

2)No(1y+Opry == 2NO;-Q;

3)22nS(T)+302<(F)<j ZZnO(T)+2802(F)+Q;

4)N2(r)+3H2(r){j 2N H3(r)+Q,

18.Xumuueckoe paBaosecue B cucreme CO,+C+—=2C0O-Q cMecTuTCs BIPaBo
pH:

1)[IOBBIIICHUY JTABIICHHUS,

2)[IOHMKCHUHU TeMIIEPaTyphl,

3)noBeiieHnH KoHeHTpauu CO;

4)MOBBIIIICHUH TEMIIEPATYPHI.

19.Bo cKobKO pa3 Hall0 YBEIUYUTh KOHIICHTPALIUIO KUCIOPOJIa B PEAKITUH,
ypaBHEeHHE KOTOPOii: 2S0,+0,=2S03, 4TOOBI TPH YMEHBIIEHUH KOHIICHTPAIIUN
CEPHHUCTOTO Tra3a B 5 pa3 CKOPOCTh PEAKIIMN HE U3MEHUIIACh

1) B 10 pas;

2)B 2,5 pa3za;

3)B 5 pas;

4)B 25 pas.

20. Yepes ornpenenéHHbIN TPOMEKYTOK BPEMEHH MOCIIE Havalla PeaKiiuu.
ypaBHeHue kotopoit 2CO,+C=2CO, KoHIIEHTpalus yIIIEKUCIOro ra3a
yMeHbIINIach B 4 paza. Bo CKoibKO pa3 nmpu 3TOM YMEHBIIUTCS CKOPOCTh
PeaKIMK [0 CPABHEHUIO C HAYaJIbHOM?

1)B 4 pa3za;

2)B 8 pas;

3)B 12 pas;

4)B 16 pas.

Ouyenounoe cpeocmeo Ne 5.
Tect mo Teme «IloHsAATHE 0 CKOpOCTH XMMHYecKHX peaknuid. Karaausarops»

1.HauGomnp1ieit mpu KOMHaTHOW TeMneparype OyIeT CKOPOCTh PEaKIMH IIMHKA C CepPHON KHCIOTOM
(5% - i p-p) pu ycaoBUU
1)Zn (mbL1b) 3)Zn (mopo11oK)



2)Zn (rpaHyibl) 4)Zn (cTpyxXKa)

2.CKOpOCTh peakIuy UHKA (TPaHyIIbl) ¢ COJITHOM KUCIOTON MpHU KOMHATHON TeMIIeparype BhIIIe
MIPH YCIIOBUU MCMOJIb30BAHUS PACTBOPA C MACCOBOM A0Jei
1) 2,5% 2) 1,5% 3) 1% 4) 0,5%

3.CKOpOCTh peakIuu MUHKA (TPaHyJbl) C COJITHON KHUCIIOTOH BBIIIE MPU YCIOBHH
1)t =10°C 2)t=30°C 3)t=20°C 4)t=70°C

4.TTpu KOMHATHOU TeMIIEPATYPE C OOJIBIIEN CKOPOCTHIO IPOMCXOAUT PEAKIIHS
1) Fers) u HCl ) 2)KOHp-p) 1 HClpp)
3) NZ(r) Hu Oz(r) 4) Fe(TB) 51 Oz(r)

5.I1pu koMHaTHOI TeMIieparype ¢ OOJIbIIe CKOPOCTHIO TPOUCXOIN PEaKIIU METalia C COISTHON

KHUCJIOTOM B ClIy4yae
DAI 2) Cu 3)K 4)Zn

6. Cxopocts peakuu CaCOz+ 2HCI = CaCl, + CO,+ H,0 cumxkaercs npu
1) yMEHBIIIEHUU KOHIICHTPAIIUN KACIOTHI

2) yBEIMYCHUH KOHIICHTPAIIMU KUCIOTHI

3) yBeIMYEHUN TEMIEPATypPbl

4) yMeHbIIIEHUE Pa3MEPOB YaCTUI] MpamMopa

7.BepHbl 1 cyKAeHuUs:

A) Paznoxxenne nepokcua BOAOPOAa MPOUCXOAUT ObICTpee B MPUCYTCTBUH KaTalu3aTopa — OKCHIA
Maprasua

b) CxopocTh XUMHUYECKHX PEaKIUil HE 3aBUCHT OT TEMIIEPATYPhI

1) BepHO TOBKO A

2) BepHO TOJIBKO b

3) o6a BepHbI

4) 00a HEeBepHbI

8.3a Bpems1, paBHOe 10 ¢, KOHIIEHTpAIHs BenlecTBa A H3MEHMIIAch OT 2,25 MOJIB/T 710 2 MOJIB/II.
VYKaxuTe cpeiHee 3HaU€HUEe CKOPOCTHU peakluu 1o BeuiecTBy A (OTBeT 3anMIIUTE B BHJIE
JIECITUIHOHN IpOOH ¢ yKa3aHHWEM pa3MEepHOCTH)

9.Bri10epuTe PaKTOpPHI, KOTOPHIE YBEIHMYAT CKOPOCTh PEaKIINU
2Alrp) + 6H" = A"+ 3H,,

(BBIOpaHHBIE HOMEpA 3aIUIINTE B MOPSJIKE BO3pACTAHNUSA)
1)yBenrueHne KOHLIEHTPALUH COJTU AJTFOMUHUS
2)yMeHbIlI€HNE KOHLEHTPALUU KUCIOThI

3)yBennueHne KOHUEHTPALMH KUCIOTHI

4)yMeHbIlIEHNE Pa3MEPOB TPaHyIl aTFOMUHUS

5)yBennueHne TeMIeparyphbl

Ouyenounoe cpeocmeo Ne 5.
Tect mo Teme «CKOPOCTH XUMHYECKOH peaKkIMm)
1. dPaxTop, HE BIMSIOMIMNA HA CKOPOCTh XMMHUYECKON peakLnu:
A. [laBnenue.
b. Karanu3zarop.
B. KoH1ieHTpanum pearupyromux BemecTB.
I'. ®opma cocyna, B KOTOPOM IIPOTEKAET pEaKLUs.



2. C yBenM4YeHHWEM KOHIEHTpAlMM a30Ta B 2 pa3a CKOPOCTh XHMHUYECKOM pEaKIIHH,
ypaBHeHHE KoTopoil Ny + O <= 2NO:

A. He uzmenurcs. b. YBenuuurcs B 2 pasza.

B. VBennuurcs B 4 paza. I. Ymensiures B 4 paza.

3. C yBenmuueHuWEM JaBJeHUS B 5 pa3 CKOpPOCTb XHMMHYECKOW peaKIuu, YpaBHEHUE
koTopoi 2NO + O3 <> 2NO,, yBeIUuUuTCS:

A. B 5 pa3. B.

B. 75 pas.

b. B 25 pas.

I. B 125 pas.

4. Tlpu noBeimenun temreparypsl Ha 10 °C (TemmneparypHbiii KOdDPHUIIUEHT ¥ = 2) CKOPOCTh
XUMHYECKON peaKiuy yBEIUIUTCS:

A.B2pa3aB.B8pa3. b. B4 paza.I. B 16 pas.

5. YcTaHOBUTE COOTBETCTBHE.

VpaBHEHHUE pEaKIUH: dopMyIna [Is OIpeeIeHns CKOPOCTH PEaKILIUH:
1. C + O,=CO,. Av= kC(Oz)
2.C +CO, =2C0. B. v = k-C(02)-C(C).

B. v = k-C(C).C(CO).

I v = k-C(COy).

3amaHuda co CBOOOAHBIM OTBETOM

6. 3amummre CXeMy XHMHUYECKOM pEaKIMH, CKOPOCTh KOTOPOH MOXHO pacCcuyuTarh 110
bopmyne V=K Cy ¢ Cg.

Ouyenounoe cpeocmeo Ne 5.
Tect no teme «IIOBEPXHOCTHBIE ABJIEHUS»

1. IIprurHOM HECUMMETPUYHOTO CHIIOBOTO IOJISl MOJIEKY/ B TIOBEPXHOCTHOM CJIO€ SIBIISETCH. ...
1) TennoBoe JBMXKEHUE MOJIEKYIT;

2) BNIEKTPOCTAaTUYECKOE OTTAJIKUBAHUE;

3) HECKOMITEHCUPOBAHHOCTb MEXMOJIEKYIIIPHOTO B3aUMOIEHCTBHS CO

CTOPOHBI pa3HbIX (a3.

4) xpuBHM3HA TOBEPXHOCTHU pazaena ¢a3

2. ITo kakoMy MPU3HAKY KJIACCU(PULIUPYIOT JUCIIEPCHbIE CUCTEMBI Ha YIIbTpa-
JMCTIEpCHBIE, MUKPOTETEPOTreHHbIE U TPYOOANCIIEPCHBIE:

1) no creneHyu TUCIEPCHOCTH;

2) 1o arperaTHOMY COCTOSTHUIO AUCTIEPCHON (ha3bl U IUCIIEPCUOHHOM

cpensl;

3) o B3aMMOAEMCTBHIO TUCIIEPCHOM (a3bl U JUCTIEPCUOHHOM CpPEIbl;

4) o B3aMMOJICHCTBUIO YAaCTHII JUCTIEPCHOMH (ha3bl

3. Ilo kakoMy IpU3HAKY KJIACCU(PULIUPYIOT JUCTIEPCHBIE CUCTEMBI Ha THO(UIbHBIE U TUOPOOHBIE:
1) mo creneHu IUCIEPCHOCTH;

2) 1o arperaTHOMY COCTOSTHHIO TUCTIEPCHOM (pa3bl M TUCTIEPCUOHHOM

cpensl;



3) Mo B3auMOAEUCTBUIO TUCIIEPCHOM (a3bl U TUCTIEPCUOHHOMN CpEJIbI;
4) 1Mo B3aMMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (ha3bl

4. ITo kakoMy IPU3HAKY KJIACCU(PULUPYIOT JUCIIEPCHBIE CUCTEMbI HA CBOOOIHO- U
CBSI3HOJIUCIIEPCHBIE:

1) no creneHu TUCIEPCHOCTH;

2) 1O arperaTHOMY COCTOSTHHIO TUCTIEPCHOM (pa3bl M TUCTIEPCHOHHOMN

cpenpl;

3) Mo B3aUMOACHCTBHUIO TUCIIEPCHOM (a3bl U TUCTIEPCHOHHOMN CPEJIbI;

4) 1o B3aUMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (ha3bl

5. Kakoii pazmep UMEIOT 4acTULIbI B YIBTPAMUKPOTE€TEPOT€HHBIX (KOJUTOUIHBIX) CUCTEMaX?
1) 10-7 —10-5 wm;

2) 10-5-10-3 m;

3) 10-9 — 10-7 m;

4) 10-9

6. Kakoii pa3mep UMEIOT 4acTUIbl B MUKPOTE€TEPOr€HHBIX CUCTEMAaX?
1) 10-7 —10-5 wm;

2) 10-5-10-3 m;

3) 10-9 — 10-7 m;

4) 10-9

7. Kunkocts HaxomuTcs (1) B TOHKOM cMayMBaeMOM Kanwuuisipe paauyca r; (2)

B Karuie paanyca r; (3) B Makpodase ¢ IIOCKOH MOBEPXHOCTHIO (1=00).
Pacronoxure 3TH CUCTEMBI B TOPSAKE BO3pACTaHUsI TABJIICHHUS HACBIIICHHOTO Tapa.
1) 1<3<2;

2) 2<3<1;

3) 3<2<1;

4) 3<1<2

8. JIBa crexistHHBIX Kanwiuigpa paguyca rl ur2 (rl <r2 ) yacTHYHO MOTrPYyXEHbI B BOAY. BricoTa
KallWJUIIPHOTO MOJHATHS paBHA COOTBETCTBEHHO hl u h2.

Kakoe cooTHoOIIEHNE CIIPaBEIJINBO :

1) hl < h2;

2) hl > h2;

3)hl=h2

9. Umeem nByxdaszubie cuctemsl: (1) Boga/6en3on, (2) Bona/rekcan, (3) Boga/anwinuH. Pacnonoxure
3TH CUCTEMBI B PSiJ 110 YOBIBAHUIO MEX(a3HOTO HATSKECHHUS.

1) 1>2>3;

2) 2>1>3;

3) 3>2>1;

4) 3>1>2

10. IIpu pexpucTaIM3aMUA 0OCAKOB IPOUCXOIUT

(A) ymenbiuenue nucnepcaocty; (b) yBennuenue nucnepcuoctu (B) He

MIPOUCXOIUT U3MEHEHHE pa3Mepa 4acTull, T.K. IPOTEKaeT mpoliece, KOTopblil Ha3biBaeTcs (1)
aacopO1us; (2) cequmenTanus; (3) n30TepMUYeCcKas IEPEroHKa.

Kakoe coueranue sBisieTcs NpaBUIbHBIM:

1) A3;2)B2;3) b1;4) B3



11. PacionoxxuTe JaHHbIE BEIIECTBA B P 110 YOBIBAHUIO MOBEPXHOCTHOTO HaTshkeHus: (1)aHniuH,
(2) 6enzom, (3) Boma, (4)rekcaHs.

1) 1>3>4>2;

2) 4>2>1>3;

3) 3>1>2>4;

4) 3>1>4>2

12. XuMuueckuii mOTEHIIMAI BEIIECTBA

(A) Bo3pacraer; (b) ymenbinaercs; (B) He uamMeHsieTcst npu AMCIEPrupOBAHUHU, T.K IIPU ITOM
(I') ymenbmraercs; (/1) Bo3pacraer; (E) He u3MeHsieTCs 107151 TOBEPXHOCTHON YHEPTHUH,
MPUXOSIICHCS HA eIUHUILy 00beMa Tea.

OTpemakTupyiTe 3TO yTBEpKAeHNEe (IPUBEANTE KOMOMHAITUIO U3 IBYX OYKB).

1) BI'; 2) BE; 3) Al; 4) AT

13 . Konytoniable pacTBOPHI OTJAMYAKTCH OT UCTUHHBIX CICTYIOUTMMH OCOOCHHOCTSAMMU:

A) oueHb c1a00 BBIpaXKEHBI KOJUTUTaTHBHBIC CBOMCTBA,;

b) 3HaunTenbHO BhIIE CKOPOCTh TU((Y3UH paCTBOPEHHOTO BEIIECTBA;

B) pactBopeHHOE BeliecTBO pa3Ipo0IeHO 10 MOJIEKYI (MOHOB);

') 9acTHIIBI KOJUTOMIHO-PACTBOPEHHOTO BEIIECTBA CIIOCOOHBI TPOHHUKATH Yepe3
YJIBTPAaTOHKOIIOPUCTHIE MEMOPAHBI,

J1) SIBJIAIOTCS ONTUYECKHA HEOTHOPOIHBIMH (PACCEUBAIOIIMMU CBET) CPEIaMH;

E) Bce KoJIOMAHBIE PAaCTBOPHI SBISIFOTCS TEPMOAMHAMUYECKH HEYCTOHYNBBIMUA HEPABHOBECHBIMU
CHCTEMaMHU

Kakue yTBepx1eHus SIBISIOTCS MPaBUIIbHBIMU?

1) BI'B; 2) ALl; 3) BI'A; 4) AT

14. B Bogy 4acTUYHO MOTPYKEHBI (A) CTEKISHHBIN MIMHApUYECKUN Kamwusip nuamerpom d u (Bb)
JIBE MapajuIeIbHbIE APYT APYTY CTEKIISTHHBIC IJIACTUHKH, PACCTOSHUE MEXKTy KOTOPBIMU PaBHO d.
PaBHOBecCHBII ypoBeHb MEHHCKA Oy/IET BBIIIE B ClIydae

1) A; 2) b; 3) onunakos

15. KonyouniHble pacTBOPHI ABJISIOTCS IPOMEXKYTOUHBIMU (TIEPEXOAHBIMU ) MEXKIY UCTUHHO
TOMOT€HHBIMU M HCTUHHO I'€T€POr€HHBIMU CUCTEMaMH, TaK KaKk COYETaIOT B ce0e MPU3HAKU TeX U
IPYTHX:

A) yacTuILbl JUCTIEPCHOH (Da3bl y4acTBYIOT B TEIIOBOM (OpOYHOBCKOM) TBUIKEHUU;

B) xomonaHbIe pacTBOPEI 00HAPYKHBAIOT KOJUTUTaTHBHBIE CBOMCTBA,;

B) yacTH1IbI KOJUTOMIHO-PACTBOPEHHOT'O BEIIECTBA ABIAIOTCA (Pa30BBIMU YACTULIAMH, UMEIOT
MOBEPXHOCTH pa3zienia C OKPYKaIIEH Cpeaoid;

I') TepmonmHaMHUyEecCKUe CBOMCTBA KOJIOUJHO-AUCTIEPCHON (a3bl (XUMUUECKUN OTEHIIHA,
TaBJICHUE HACHIIIEHHOTO 1apa, PaCTBOPHUMOCTb H Jp.) 3a-

BUCST OT pa3Mepa yacTull.

Kakwne u3 nepeuncieHHbIX TPU3HAKOB OTJINYAIOT KOJTOUTHBIE

pacTBOPBI OT UCTUHHO I'€TEPOTEHHBIX CUCTEM?

1) ABT; 2) AT; 3) ABT;; 4) BI'

16. Beiienure u3 NpUBEIEHHBIX XapaKTEPUCTUK TE€, KOTOPBIE OTHOCSTCS K JTHO(POOHBIM
JUCTIEPCHBIM CUCTEMAM:

A) nucnepcHas (aza U TUCIepCHOHHAs cpelia CUIbHO pa3IMyaloTcs 1o Npupoje (MOISPHOCTH),
XapakTepy MeKaTOMHBIX (MEKMOJIEKY/SIPHBIX ) B3aUMO/IEHCTBU;

b) MexxMoneKynspHble CHIIbI CUIIBHO HE CKOMIIEHCUPOBAHbI Ha TIOBEPXHOCTH paszena (das;



B) noBepxHOCTHOE HaTsHKEHUE HA TPaHMLIE paszena (a3 uMeeT OueHb

HU3Koe 3HaueHue (6—0);

I') npu 0O6pazoBaHUM IUCHIEPCHON CUCTEMBI SHEPIUs AUCIIEPIUPOBAHMS HE KOMIIEHCUPYETCS
SHEepruel MeKMOJIEKYIIPHOTO B3aUMO/ICHCTBHS Ha 00pa3yrollelcss IOBEPXHOCTU M BO3paCTaHUEM
SHTPOIINH;

J1) cucremMa BO3HUKAET B PE3yJbTaTe CaMOIIPOM3BOJILHOTO AUCIEPIUPOBAHUS, IIPU ITOM U3MEHEHHE
sHeprun I'mboca AG<0;

E) cucrema TepMoimHaMUYECKU HEYCTOWYMBA, TPEOyeTCsl HATMUUE CIIEUAIbHOTO CTa0MIn3aTopa
JUIS [IPEOTBPALLIECHUS €€ pa3pyllIeHus (Koarysnnn)

1) ABJI; 2) ABI'E; 3) ABE; 4) B/IE

17. B moOBEpXHOCTHOM CJI0€ PAaBHOACHCTBYIOIIAS CHUJT MEKMOJIEKYJISIPHOTO B3aUMOICCTBUS

1) paBHa Hym10; 2) HE paBHA HYIIO;

U HarpasjeHa A) BIIyOb (pa3bl 10 HOpMaJK K MOBEPXHOCTH; b) TaHreHIIMATBbHO TOBEPXHOCTH.
OTBer BbIpa3uTe coyeTanueM nudpsl 1 OYKBHI .

1) 2A;2) 1b; 3) 1A; 4) 2b

18. N3menenwue (1) BHyTpenneit aneprun U, (2) sutponuu S, (3) remneparyps! T, (4) XUMHUYECKOTO
MOTEHIIMANA [L IPY 00pa30BaHUU AUCTIEPCHON CHCTEMBI U3 IBYyX 00beMHBIX (a3 (o ) u (B) u
MOBEPXHOCTHOTO CJI0S (S) ONMUCHIBAIOTCS YPAaBHEHHUSIMHU:
A)p=po+up+ps;B)Sa=8SB=Ss; ) pa=pp=ps;
B)T=Ta+Tp+Ts;INU=Ua+UB+Us;E)S=Sa+SB+Ss?

JIBa U3 HUX SBJISIOTCS HepaBUiIbHbIMU. Kakne?

1) 1T, 2B; 2) 2E, 3b; 3) 3b, 4A; 4) 4/1, 1T

Ouenounoe cpeocmeo Ne 5.

Tect no teme «AJJCOPBLIU S
1. AncopOuust — 3TO
(A) caMonpoun3BOJILHOE pacHpeeIeHHe KOMIIOHEHTOB CUCTEMbI MEK/y IOBEPXHOCTHBIM CII0EM U
00beMHOM (hazoii;
(b) B3auMmoeiicTBHE MEXKIy IPUBEICHHBIMHI B KOHTAKT TIOBEPXHOCTSIMHU KOHJICHCUPOBAHHBIX TEIl
pa3HON NPUPOJIBL:
(B) camompon3BOTbHBIN MPOIIECC BHIPABHUBAHUS XUMHUECKUX MMOTEHIIAIOB KOMIIOHEHTOB B
o0beMe (a3 ¥ B TOBEPXHOCTHOM CIIOE;
(I') camonpoun3BoIbHOE KOHIIEHTPUPOBAHUE ra3000pa3HOTO WIIM PACTBOPEHHOIO KOMIIOHEHTA
reTepOreHHON CUCTEMBI B IIOBEPXHOCTHOM CJIOE;
(J1) n3MeHeHne KOHIIEHTPAIlMA KOMIIOHEHTa B TTIOBEPXHOCTHOM CJIO€ 110 CPAaBHEHUIO C 00BEMHOM
(a30ii, OTHECEHHOE K €MHHUIIE IJIOLIA/IU [TOBEPXHOCTH.
Kakast koMOWHAIMS STHX OMPEIeNICHH COAEPIKUT TOJILKO MPABUIIBHBIE YTBEPIKICHHS?
1) ABB; 2) ABI'/l; 3) bBI"; 4) I'J1Ib

2. [Tpu pacTBOPEHHUH B BOJIC PA3IUYHBIX 10 MPUPOJIE BEIIECCTB MOTYT HAOIIOIATHCS CICIYIOIINE
3aKOHOMEPHOCTH:

(A) do/dc=0,T =0; (b) do/dc <0, T > 0; (B) do/dc >0, I'<0,

a BEUICCTBA HA3bIBAIOT MOBCPXHOCTHO-aKTUBHBIMH, IIOBEPXHOCTHO-UHAKTHBHBIMU 1 ITOBEPXHOCTHO-
HEAKTHBHBIMHU.

VKakuTe MpaBUIIbHYI0 KOMOMHAITUIO YCIIOBHi, OTBEYAIOIIYIO IPUBEACHHON MOCIEIOBATEIEHOCTH
Ha3BaHHBIX BEIICCTB:

1) ABB; 2) ABB ; 3) BBA

3. Kakne nBa u3 NpuBEICHHBIX YPABHEHUH SABIAIOTCS ypaBHeHHEM J[ronpe-FOHra
(A) Wa = Wc + 6,,€050; (b) Wa = 6, (1 + c0s0); (B) W = 206,056,



(I') 2Wa = Wc¢ (1+cos0)?
1) BI'; 2) AB; 3) BB; 4) AT

4. Beipaxkenue o = RT siBnsgeTcss ypaBHEHHEM COCTOSTHUS

1) ancopOLMOHHOTO CJI0S MOJIEKYJ Ta3a (1apa) Ha TBepAOW MOBEPXHOCTH;

2) sxxuakoro MmoHocsost [IAB Ha mOBEpXHOCTH pacTBOPA;

3) ueanbHOTO ABYMEPHOTO raza — 0ECKOHEYHO pa3pekeHHOro MoHocost [IAB Ha moBepxHOCTH
KHUJKOCTU

5. Kakue 3 nepeyrcIeHHbIX COSIMHEHHI B BOJHBIX PACTBOPaX SBJISIFOTCS TTIOBEPXHOCTHO-
AKTUBHBIMH BEI[ECTBAMU:

(A) 6pomun rexcanerminammonus; (b) makrosa; (B) cynbdar Hatpus;

(I') momenunben3oncynbdonar varpus; (/1) rekcanomn

1) ABB; 2) BI'/l; 3) AI'/l; 4) ABI

6. VpaBHeHHe HU30TEPMBI ITOBEPXHOCTHOI'O HATSXKCHUSA UMCCT BU:
1) 6 = 6° + A.RT In(1+kc);

2) 6 = 6° - ALRT In(1+kc);

3) 6 = 6” - ALRT In(1-kc)

7. Hike npuBeIeHBl COOTHOILICHHUS MEX Ty padoToit anresnn (Wa) u xoresun (Wc) (B
COOTBETCTBHH C ypaBHeHUeM [lronpe-lOHTra) mpu onpeeneHHbIX 3Ha9eHUsAX KPaeBoro yria
CMa4MBaHUs. YKaXKHUTE, KAKOE U3 HUX SBISIETCS HETIPABHIILHBIM:

1)6= 0% Wa=Wec;

2) 0= 90°; Wa=0,5 Wc;

3) 0 = 180% Wa =2 Wc

8. J1y1s1 HeKOTOPOro TBEPJOro Teja U BOABI COOTHOLICHHE MEX Ay paboToil aare3un u padboToit
xore3uu umeet Bua: 2Wa = Wce . Uemy paBeH KpaeBoil yros cMauuBaHus?

1) 0°;2) 90°; 3) 180°

9. Paznuynble THIBI MeK()a3HOTO B3aMMOACHCTBUSA, HAOIIOIaeMbIe B TETEPOTEHHBIX CHCTEMAaX,
XapaKTePU3YIOTCS TTOHSATHSIMHU:

(1) xoresus; (2) cmaunBanue; (3) pactekanue; (4) aare3us, KOTOPble UMEIOT CIAEAYIOIIHI CMBICIT:
(A) B3amMoIelicTBHE KHIKOCTH C TBEPIBIM TEJIOM WJIH C JPYTOH XKHUJIKOCTHIO TP HAJTMYIAN
KOHTaKTa TpeX HeCMeIuBarImuxcs §as;

(b) mpuTskeHnEe aTOMOB U MOJIEKYN B 00beMe (a3bl;

(B) B3aumoneiicTBre MEXIy TPUBEIECHHBIMUA B KOHTAKT MMOBEPXHOCTSIMH KOH/IEHCHPOBAaHHBIX (a3
pa3HOU MPUPOLBL,

(I') B3aumopeiicTBiEe MEKIy TBEP/IBIM TEJIOM M HAHECEHHON Ha €0 MOBEPXHOCTh KHUAKOCTH B
cirydae, Korja paboTa aaAre3uu MpeBbIIaeT padoTy KOTe3UH YKUIKOCTH.

VYKaxuTe BapuaHT, B KOTOPOM MPABUILHO COOTHECEHBI Kax10€ MOHATHE (LIH(pa) U eTo coAepKaHue
(byxBa):

1) 1b; 4B; 3T’

2)4A; 3b; 1B

3)4B; 2l 1A

10. B xamutro BojbI Ha MOBEPXHOCTH MapaduHa BHECEH NoAeuiIcynbdaT HaTpus. B pesynsrare
MTPOU30IILIO

1) Bo3pacTaHue cMauyuBaHUS;

2) yMEHbBIIICHUE CMAaYNBaHHS,

3) cMaunBaHUE HE U3MEHHUIIOCH



11. C yBenuueHreM JUIMHBI YIIIEBOJOPOJHOTO pajuKaiia B romosioruyeckoM psaay [IAB Bennunna
npeeabHoN ancopounu (Ax)

1) pacrer;

2) HE U3MEHseTCS;

3) yMeHbIIaeTcs

12. 3oTepmudeckas pabora 00paTUMOTo mporiecca rnepeHoca 1 Mo BemecTna u3 00beMHOM
(a3bl B TOBEPXHOCTHBIN CJION HA3bIBAETCS

1) paboTO# OCMOTHYECKHUX CHIT;

2) afcopOLMOHHBIM OTEHIINAJIOM;

3) pabotoii mporecca camoauddy3uu.

13. M3BecTHO 3HaYeHKHE MOCTOSIHHOM ypaBHeHUs JIeHrMiopa A Kakue xapakTepucTUKUA CUCTEMBI
azcop6ar-aacopOeHT MOYKHO MOJTYYUTH C MTOMOIIBIO ATUX BEITUYNH?

(A) ynenpHYO TOBEPXHOCTHYIO DHEPTHIO aJICOPOCHTA;

(b) emKkoCTB aICOPOILIMOHHOTO CJIOS;

(B) BenmuunHy, XapaKTepU3yIOIIYIO YHEPTHIO B3aUMOJICHCTBUS aficopbaTa ¢ aicopOeHTOM;
(I') monekynapHyIO IJI0MAAKY aacopoara;

(1) aHEpruo MeXMONEKYAIPHOTO B3aUMOJICHCTBUS aicopOara Ha MOBEPXHOCTHU aAcopOeHTa;
(E) xoaddunment B Hrokmo-Tpayode.

VYkaxuTe KOMOMHAIUIO ATHX XapaKTEPUCTUK, COAEPIKAIILYIO TOIBKO Mpa-

BHJILHBIC OTBETHI

1) AB; 2) BE; 3) bI'; 4) IE

14. Benmuuunsl (1) xoaddunmenta pacrekanus; (2) padotsl anre3uu; (3) yaenbHou GuoTupyromei
CHJIBI OTIPEJICIISIFOTCS BBIPKESHUSIMU

(A) X= 0y (1 - €080) ; (B) X= 0y (1 + €0S0); (B) X= 0 (COSO - 1)

VYKaxXuTe BapuaHT, COACPKAIIIN MPAaBUIHPHOE COYCTAHNE BETUIHHEI U €€

ypaBHEHUS

1) 2b; 3B; 1A

2)2B; 1A; 3b

3)3b; 2l 1A

15. CornacHo 3axkoHy ['eHpH, IPH MaJIBIX KOHIIEHTPAIHSIX TTOBEPXHOCTHO-aKTUBHOTO BEIIECTBA B
pacTBope (WM P MaJIbIX JAaBJIEHUAX ra3a) BenuuuHa aacopouun [TAB (nnm rasa)

1) oO6paTHO MponOpIIMOHATFHA KOHIIEHTPAIUH (JIaBJICHUIO);

2) npsIMO MPONOPIMOHAJIbHA KOHLIEHTPALUH (JaBJICHUIO);

3) He 3aBUCUT OT KOHIIEHTPALUH (JIaBJICHHUS)

16. 1ns1 (1) moBepXHOCTHO-aKTUBHBIX BEIIECTB; (2) MOBEPXHOCTHO-UHAKTUBHBIX BEIIECTB; (3)
TIOBEPXHOCTHO-HEAKTHBHBIX BENMIECTB CIpaBeliuBo Bepakenue (A) p’s = p°v; (B) p’s > pv; (B)
s < pv

VYKaXuTe BapHaHT, COIeprKaIIMi MPaBUIIbHOE COYeTaHue TUIIA BelecTBa (Iiudpa) U COOTHOLICHUS
CTaHJAPTHOTO XMMHUYECKOTO MOTEHITAa BEIIeCTBA B 00beMe U B TIOBEPXHOCTHOM ciioe (OyKBa)
1) 1B; 2A; 3b

2) 1b;2 A; 3B

3) 1B; 2b; 3A

17. Kakue nBa BbIpaK€HUS XapaKTEPU3YIOT YCIOBUS PACTEKAHUSI JKUAKOCTH 110
MOBEPXHOCTH TBEPJIOTO Tena (MM JPYrou KUAKOCTH)?
(A) orr = otk + oxr ; (B) o1r = o1k - O%r 5 (B) Wa =We.



1) AB; 2) BB; 3) AB

18. Ilpn xakoM yclI0BUM YacTHIla MUHEpasa OyAeT yAepKUBAThCs Ha MIOBEPXHOCTH BOJBI (T.€.
BO3MOXHA uroTarus)?

(1) orr <omk + Oxr

(2) otk < orr + oxr

(3) OTr = OT)K — OXI

Ouenounoe cpeocmeo Ne 5,

Tect no Teme «JIEKTPOIIOBEPXHOCTHBIE CBOMCTBA
JUCIIEPCHBIX CUCTEM»

1. 3omp AgJ nonyuen B3aumoneiictsueM AgNO3 u KJ npu n36sitke KJ. Kakoii
MOH OyJIeT MOTEHIIATIOONPEACISFOIIIM?

1) Ag";

2)J;

3)K*;

4) NOs

2. K xakomy snekTpoay OyayT nepeMeniarbcss MakKpoOMOJIEKYIbI Oelika B KHCIOi cpene?
1) k karoxy;

2) K aHOLY;

3) He OyayT mepeMenaThbes

3. I'maposons cynpduna memmbska (III) momyueH nmpomyckaHumeMm H30BITKa CEPOBOIOPOAA UeEpes3
PacTBOP MBILIbSIKOBUCTOM KMCIIOTHI:
2 HyAsO3 + 3 HyS = As,S3| + 6 H,O
3aps yactul Oyaer
1) MONOXUTENBHEIH (BCIenCcTBHE afcopbuuu noHos H');
2) oTpuIaTenbHbIH (BeaeacTBre agcopouuu nonos H SY);
3) 3apsiA OTCYTCTBYET

4. I'mapozonp xnopupa sxenesa (I111) nomyuen ruaponusom FeCls npu kunsiueHuun pactBopa:
FeCl; + 3 H,0 <> Fe(OH)3| + 3 HCI

B pesynbrare oOpasyeTcst MUIeIIa, CTPOCHHUE KOTOPO MOXKHO BBIPa3uTh (popMyInoit

{m[Fe(OH)3] nFeO" (n-x)CI'} xCI

VYKa)KUTE COCTABISIONINE YACTH MUTIEIIIBL:

1) sapo MULIEIITBI a) m[Fe(OH)3]
2) NOTEeHUUAONPEIENSIONINE HOHBI 0) xCI'

3) TpPOTHBOMOHBI OT YAaCTHIBI O TpaHuilsl | B) (n-X)CI
CKOJIb)KEHUS

4) mporuBouonsl audy3HOH yacTu jBoitHOrO | r) nFeO”
AIIEKTPUYECKOTO CIIOSI

Bapwuants! oTBeTa:
1) 16; 2a; 3r; 4B
2) la; 2r; 3B; 40
3) Ir; 2a 3B 46

5. 'mzpozone noauaa cepedpa MoTydeH Mo peakluu:




AgNOs+ KI = Agl + KNO3
B NpUCyTCTBUH M30bITKa AgNO3 . @opMmyra MUIIEIUIBI 3011 UMEET B
1) {m[Agl] nAg + (n - XY)NO3} XNO3
2) {m[AgI] nI" (n — x)K*} xK*
3) {m[Agl] n NOs'(n — x)Ag" }xAg"
VYKaxuTe npaBUIbHBIN OTBET.

Tecm no meme «Qﬂekmpommemuuemue A6J1eHUA)

1. Yto Ha3bIBAIOT I'PAHUILICH CKOJIBKEHHUS MPU dJIEKTPOKUHETUYECKUX SIBICHUSAX ?

1) rpanuIly MeXy aacOpOIMOHHBIM U TU(P(PY3HNOHHBIM CIOSIMA TPOTHBOMOHOB;

2) rpaHuILy, 0 KOTOpO# mpoxoauT pa3psiB JIIC npu TENI0BOM JBMKEHUN YaCTHII;

3) rpanuiry, 1o KOTopoit mpoxoauT pa3psiB IIC npu HaIOKEHUN BHEITHETO JEKTPUUYECKOTO MOJIS;
4) rpanuity pasaena ¢as.

1. Yro Takoe:

1) Dnekrpodopes - a) TEYEHHE KUJIKOCTH B KaMJUISIpE MO
JIeCTBHEM 3JIEKTPUYECKOTO TIOJIS;

2) DIEeKTPOOCMOC - 0) Bo3HukHoBeHue JJIC npu ocelaHnuy 4acTull;
B) JIBUKEHUE YaCTULl AUCIIEPCHOMN (ha3bl 1O

3) INoreHuman cemMMEHTALUH - JIEHCTBUEM DJIEKTPUYECKOTO
HOJIs;

4) TloreHuunan Te4YCHHS - r) Bo3HukHoBeHue JJ1C npu Te4eHuu KUIKOCTH
yepe3 KalnuuIIpHO-TIOPUCTOE TeI0?

Br16epute npaBuibHbINA OTBET:
1) 1a; 20; 3B; 41
2) 1B; 2a; 30; 4r
3) 106; 2r; 3a; 48

3. B kakux ciydasx BKJIaJ HOBEPXHOCTHOM NPOBOIUMOCTH B OOMIYIO 3JIEKTPOINPOBOAHOCTD
KaIMJUIIPHO-TIOPUCTOMN CHCTEMBI 106blulaemcs?
1) npu yMEeHbIICHUH pauyca KaruuisipoB;

2) Ipu YMEHbIIIEHUN NOHHOMN CUJIBI,

3) npu yBeJIMYEHUU paanyca KaluLUIspOB;

4) npu MOBBIILIEHUU NOHHOM CHJIBI

Bri0epuTe npaBUIBHBINA OTBET:

1) Aub;

2)Aurl;

3)Bul;

4YbuB

4. Kakumu cBOMCTBaMU JIOJDKHA 00NIaaTh KOHTAKTHAS («OOKOBas») KHUAKOCTh

pu MekTpodopese?

1) He BBI3BIBATH KOATYISIIUIO UCCIIETyEMOTO 30715, UMETh OJJUHAKOBYIO

AIIEKTPOTPOBOIHOCTH C 30JI€M, OTIIMYATHCS 110 ONTHYECKOH MIIOTHOCTH

2) KOarynupoBarh 30Jib, UMETh OMHAKOBYIO OMTHYECKYIO TUIOTHOCTD U

OJIMHAKOBYIO AJIEKTPOIPOBOAHOCTD

3) UMeTh OJMHAKOBYIO AIIEKTPOMPOBOAHOCTH C 30JIEM, PA3IUYHYI0 ONTHYECKYIO IUIOTHOCTh U
BA3KOCTH



Tecm no meme «Cmpoenue 060UIHO020 INNEKMPUUECKO20 C/1oa»

1. Kak pacnonararorcs B IpOCTPaHCTBE IPOTUBOMOHBI 110 Teopuu LlITepHa?

1) paccesiHBI B TPOCTPAHCTBE HAa HEKOTOPOM PACCTOSHUM OT TPAaHHIBI paszena a3, o0paszys

1 Qy3HBIN CIIOI;

2) pacrionoxeHbl BOJIM3HM IPaHMLIBI paszaena ¢a3, 00pas3ys INIOCKUH KOHICHCATOP;

3) yacThb MPOTHBOMOHOB HAXOIUTCS BOJIM3M TPAHUIIBI pasaena ¢a3, 00pa3ys acoOpOLUOHHBIN CIIOH,
YacTh paccesiHa B IPOCTPAHCTBE, 00pa3ys 1udQy3HbIH CI0il TPOTHBONOHOB

2. Uemy paBHa > dextruBHas Tommmaa 1uddy3noHHoro cios?

1) paccrosiHHIO, HA KOTOPOM MTOTEHIIMAT TU(D(HY3UNOHHOTO CIIOSI CHUXKACTCS 10 HYJIS;
2) pacCTOsIHHIO, HAa KOTOPOM TOTSHIUAT JU(PPY3UOHHOTO CIIOSI CHIKAETCS B € pas;
3) paccTosiHMIO, Ha KOTOPOM MOTeHIMaN Au(}y3HOHHOTO CIIos CHIDKAeTcs B 2 pasa,
4) pacCTOsIHHIO, HAa KOTOPOM TIOTEHIUAT TU(PPY3NOHHOTO CII0SI OCTACTCS
MOCTOSTHHBIM

3. Kakoil noTeHunan Ha3blBalOT AEKTPOKUHETUYECKUM?

1) moTeHIMaN Ha rpaHuIle pas3aena das;

2) MOTEHIIMAJ Ha TPAHUIIE CKOJIBKCHUS;

3) moTeHIMaN Ha TPaHUIlEe aICOPOIIMOHHOTO U AU(PPY3UOHHOTO CIOEB;

4) moTeHIIMAJ IBOMHOTO 3JIEKTPHUYECKOTO CJI0S HA PACCTOSIHUM OT TPaHUIIBI pa3ziena (a3, paBHOM
s dextrBHOI ToNMHE 1D Y3HONM YaCTU JBOMHOTO 3JIEKTPUUECKOTO CIIOSI.

4. Kaxoif U3 nepevnciieHHbIX HOHOB 001a1aeT HanOoJbIIeH CIIOCOOHOCTHIO

cxumarb JI9C B 3o1e cynbduna cypsmsl (1) Sb,S;3 , crabunu3upoBaHHOM HUTPATOM CYPbMBI?
1) Ca®*;

2)Cl;

3) SO, ;

4) Na".

5. IloueMy nipu BO3pacTaHUM paInyCca HOHOB, UMEIOIINX OJUHAKOBBIN 3apsi/,
YCWJIMBAETCS CKaThe JBOMHOTO 3JIEKTPUUYECKOTO CIIOos?

1) u3-3a yMEHBIICHHS THJIpaTallii HOHOB;

2) u3-3a BO3pacTaHusl TUMOIFHOTO MOMEHTA HOHA;

3) u3-3a yBeJIMUEHUS aJICOPOLIUU UOHA;

4) u3-3a yBeIMUYEHUS KPUCTAIUIOXMMHUYECKOTO pajinyca HOHa

6. Ilpu kakuXx yciaoBUSAX BO3MOXHA CTPYKTypa ABOMHOIO JIEKTPHUUECKOro cios 1o ['enbmronbiry?
1) mpu BBICOKOH KOHIIEHTpaluu HHAN(PEPEHTHOTO SIEKTPOIHTA;

2) 6e3 100aBOK IEKTPOJINTA;

3) HEBO3MOXHA HU ITPU KAKUX YCIOBUSX

7. B 4em cocTosT HepocTaTku Teopun 1udGy3HOro ABOHHOTO annekTpudeckoro cios ['yu-Yenmena?
1) He yuuTBIBAET BIAMSIHUE 3aps/ia IPOTUBOMOHOB HHIU(PEPEHTHBIX

UIEKTPOIUTOB HA IBOMHOM 3JEKTPUUYECKHM CIIOM;

2) He MOXeT OOBSICHUTh Pa3IMYHOE BIUSAHUE HA IICKTPOKUHETUYECKHIMA

ITOTEHIIMAJ] HOHOB OJIMHAKOBOI'O 3apsi/ia, PA3INYalOUINXCs 10 Pa3Mepy;

3) He OOBSICHSET SIBICHHUE TIepe3apsIIKu 30J1ei

Br16epute npaBuibHBINA OTBET:

1) Aub;

2) AuB;

3) buB.



8. [laiite onpeneneHue:

1) IMorentman rpanuibl paszaena gas — 310 ...

2) [Motenman auddy3HOTO CI0st — 3TO ...

3) DNeKTPOKMHETUUYECKU MOTEHIIHA — 3TO ...

4) N3o3mekTpuueckasi TOYKa — 37O ...

A) noreH1all, BOSHUKAIOLINI Ha IpaHULEe
CKOJIbJKEHUS,

b) nmorenmman, BO3HUKAIOMINUM HA TPAHUIIE
JTUCTIEPCHOM (a3bl U AUCTIEPCUOHHOM Cpebl;
B) noTeniman, BO3HUKAIOIIMI HA TPaHUIIE
azicopOImoHHOro U MMM (Py3HBIX CIIOEB;

I') Hu4ero u3 NepevncIEeHHOro

BriGepuTe npaBUIIbHBINA OTBET:
1) 1A, 2b. 3T 4/1;
2) 1B, 2B, 3A, 41
3) 11, 21, 3B, 4A.

9. Kakue (axTopsl BIHUSIOT Ha pacrpeieieHue MPOTHBOMOHOB B TUCTIEPCHOHHON cpeie BOIM3H

SapH)KGHHOﬁ ITOBCPXHOCTHU I10 TCOPUUN:

A) I'enbmronbua;
b) I'yu-Yenmena;
B) llltepna

1) anexTpocTaTruyecKue CUIIbL;

2) 3NEKTPOCTATUYECKUE CHIIBI U TEIIJIOBOEC
JIBUKCHHIE NOHOB;

3) TerIoBOE ABMKEHHE HOHOB,
AIIEKTPOCTATUICCKUE CHIIBI U aJICOPOIIMOHHBIC
(HEKYJIOHOBCKHE) CHUJIbI

Bri0GepuTe npaBUIIbHBINA OTBET:
1) A2, B3, BI;
2) Al, B2, B3;
3) A3, B2, BI.

10. Yactuus! tuapo3onst Agl nMeroT NOBEpXHOCTHBIN MOTEHIIUAT (poz 27 mB.
Yemy paBeH OTEHLIMAT () HA PACCTOSTHUU OT IIOBEPXHOCTHU YaCTHUIbl PABHOM
s dexTuBHOM TONMIIMHE MU PY3HOM YACTH ABOMHOTO AIMEKTPUIECKOTO CIIOSI?

1) 20 MB;
2) 10 mB;
3) 9 MB;

4)2,7mMB

Tecm no meme «Bauanue 31eKmpoaumog Ha O060UHOU I1eKMPUUECKUTL COU»

1. Kakoil a1ekTposiuT Ha3bIBatOT UHAUP(GEPEHTHBIM?
1) oAMH U3 MOHOB KOTOPOTO CIIOCOOEH JOCTPanBaTh KPUCTAJUIMYECKYIO PELIETKY arperara

MUIIEIIEL,

2) He coaep KalIiii HOHOB, CIIOCOOHBIX JOCTPAaNBaTh KPUCTAJUIMYECKYIO PELIETKY arperara
MHIIEIUTBI ¥ H3MEHSTh TOBEPXHOCTHBIH ITOTeHIHAN @]
3) He coaeprkalMii HOHOB, 0Opa3yroIHX AU} Y3HYI0 4acTh JBOMHOTO NEKTPUUYECKOTO CIIOS

2. Kakoii >7IeKTpOJIUT Ha3bIBalOT HEMHAUPPEpEeHTHBIM?
1) conepxaruii HOHBI, CIIOCOOHBIE TOCTPAaNBATh KPUCTAIUIMUECKYIO PELIETKY arperara MULEeIbI;
2) cozmeprkaliuii MOHBI, OAHOMMEHHBIE C TPOTUBOMOHAMHU MULIEILIBI;

3) He coneprKaluil HOHBI, CTIOCOOHBIE JJOCTPAUBATh KPUCTAJUIMUECKYIO

PCHICTKY arperara MULCJIIbI;




4) He conepKalllil HOHBI, BXOASIIMX B MULIEILTY 307151

3. Kaxkoii 13 HOHOB 00J1a1aeT HANOOIBIIEH CTOCOOHOCTBIO CKUMATH IBOMHOM JIEKTPHUECKUI CIION
B 3071 MnO>, ctabunuzupoBaHHbiM KMnQOy ?

2+.
1) Ba™;
2) Cl-;

2-.

3) SO,7;
YK

4. Kakoli u3 mepeurciIeHHBIX MOHOB 00JaacT HAaWMEHBIIECH CIIOCOOHOCTBIO CKMMATh JIBOMHOM
ANIEKTPUYECKUi ciI0i B 3011e AgJ, crabunmsupoBanHbiM AgNO3 ?

1) Nat;

2)Cl;

3) SO, ;

4) Ca**

4. Kakoil W3 OSICKTPOJIMTOB MOXKET BbI3BATh Iepe3apsuky 3oy MmonumoOnara skenesa (1),
crabunmzoBaHHOro xuopuaom xenesa (111)?

1) xsopup HaTpus;

2) XJIOpUJ KaJbIIHs;

3) pocdar Harpus;

4) HUTpAT

xenesa (1)

6. Kakoii 13 3IeKTPOIUTOB MOKET BBI3BATH TOJHYIO Mepe3apsaaKy 305 SbySs, cTaOUIM3HpOBaHHOTO
xyiopugoM cypsmsl (111)?

1) xsopu HaTpus;

2) cynbdar Kaaus;

3) pocdar Harpus;

4) cynbua HaTpus

7. HpI/I BBCACHHUU B IMOJOXUTCIBHO Bap}I)KeHHHﬁ 30JIb DKBUMOJIAPHBIX KOJHWYECTB T'aJIOTCHHUIO0OB
KaJInA B KaKOM MOPAJAKE MOKHO PACIIOJIOKUTD 3TU COJIMA IO BBI3BAHHOMY MU CHUIKCHUIO BEJIMYUHBI
C- IIOTCHIIMAaJIa YaCTHUII 30JI4.

1) KCI> KBr> KJ;

2) KBr> KCI> KJ;

3) KJ> KBr>KCl;

4)KJI<KCI<KBr

8. Kaxoil u3 nepeuncieHHbIX GakTOpOB HE IPUBOJUT K U3MEHEHUIO (- MOTEHIIMAaa 30J15:
1) cHMKEeHMEe KOHLIEHTpaluu HHANPPEPEHTHOTO AEKTPOIUTa (MOHHON CHIIBI pacTBOpPA);
2) NOBbIIIEHHE KOHLEHTPALMH JUCTIEPCHOM (ha3bl;

3) 3aMeHa 4yacTu BOJHOU (ha3bl HA OPraHUYECKYIO (CIUPT, alleTOH)

9. Kak wusmensercs »sddextuBHas TommmHa guddy3Hor wyactu JIOC npu yBenuueHuu
KOHLEHTpAM1 UHAU(GHEPEHTHOrO 3JIEKTPOiIUTa B 0ObeMe BOJHOW (a3bl (MOBBIIEHUH HOHHOU
CHJIBI)?

1) Bo3pacraer;

2) He MeHsIeTcs;

3) yMeHbIIaeTcst



10. Kakoe pelcTBHE OKa3bIBAIOT Ha JBOWHOW dJIEKTpHUUecKUil cnoil  uHAH(dEepeHTHbIe
AIEKTPOITUTHI?

1) noBbimaroT (- MOTEHIMAT;

2) HEe U3MEHSIOT (- MOTEHIIHUAIT;

3) yBeIMYMBAIOT MOTEHIIMAJI TPAHUIIBI PA3/IeIa;

4) cHWKAT (- TOTeHIIHAI

11. Kakoii 3JeKTpOIUT BBI30BET MEPE3APSIKY YACTHIL B 30JI5X:

1) AgBr crabunuzarop KBr; A) AgNOg;
2) AgBr crabunuzarop AgNOs; B) Sb(NO3)3 ;
3) Sb,S3 cradbunuzarop SbCl; B) H1uero u3 nepeunciieHHOro?

Bapuants! oTBeTa:
1) 1b; 2B; 3B
2) 1B; 2B; 3b
3) 1A; 2b; 3B

12. Kaxkoit anexTposut Bbi3oBeT nepesapsaky ruaposoisi Cr(OH)s (cradunuszarop CrCls)?
1) KCI ;

2) NaNOsg;

3) Ka[Fe(CN)el;

4) HUYero u3 NePeYUCICHHOTO

13. Kaxoe neiictBue okaszpiBatoT Ha JI9C HemnaudhepeHTHbIE dIEKTPOIUTHI, COIEPKAIIUEe HOHBI,
OJIHOMMEHHBIE C MOTCHITUAIONIPEICIISIONUM HOHOM?

1) yMEHBIIAIOT OTEHIMA TPAHUIIBI pa3/ieia;

2) He U3MEHSIOT (- MOTeHIUAT,

3) yBeIMYMBAIOT MOTCHIIMAJ TPAHMIIBI Pa3/Iea;

4) cHUXKAIOT (- MOTeHIINAT

14. Kakoe neiictBue okasbiBaroT Ha JI9C nnauddepeHTHbie 3IeKTPOTUTHI?
1) noBsimaroT (- MOTEHIMA;

2) He U3MEHSIOT (- TOTeHIHAT,

3) yBeIMYMBAIOT TOTCHIIMAJ TPAHMIIBI Pa3/Iea;

4) cHukaroT (- moTeHIHal.

15. Kakoe nefictBue oka3wpiBatoT Ha JIDC HemnauddepeHTHBIC AMEKTPOIUTHI, COACpKAIINE HOHBI,
MTPOTUBOIIOJIOKHBIE 110 3HAKY MMOTSHITHAIONPEICIISIONEMY HOHY?

1) moBeIIarOT (- MOTEHIINAT;

2) He U3MEHSIOT (- MOoTeHIHAaT;

3) yBenUYMBAIOT MOTEHIIMAT TPAHUIIBI pa3jiena;

4) cHmKaroT (- MOTEHIIMAT

16. K 3010 ruapokcuna aglOMUHUS, CTAOUIM3MPOBAHHOTO XJOPUAOM aIIOMHHHMS, 100aBHIIU
ruapokcu Hatpus. Kak usmenurcs crpoenue [2C?

1) ¢° — MOTEHIMAT H3MEHHT 3HAK Ha TIPOTHBOIIOIOXKHEIN;

2) (- noTeHIMan yBeITHUUTCS;

3) {— noTeHIMan U3MEHHUT 3HAK Ha MPOTUBOIOJIOKHBIN;

4) ¢° — moTeHIMAN YMEHBIIHTCS

17. Kakne (I)aKTOpBI HC3HAYUTCIIbHO BJIIMAIOT HAa BCJIMYNHY SJICKTPOKUHCTUUCCKOTO HOTCHI_II/IaJ'Ia?




1) no6aBnenne MHIU(PHEPEHTHOTO FNEKTPOIINTA;

2) 3aMeHa YaCTH paCTBOPHUTEIISI HA MEHEE TOJISIPHBIN;
3) u3MeHeHue KOHUEHTPaLu 30114 ;

4) no6aBiieHHE cTaOUIN3aTOpa

18. Kak W3MEHUTCS TIOJIOKEHHE TPAHUIIBI CKOJNBXCHUS TPU YBEIHMUYCHUH JUAIICKTPUYCCKOM
IIPOHULIAEMOCTHU Cpebl?

1) mpubnmkaeTcs K rpaHulle paszzaena das;

2) mpuOIrKaeTCs K TpaHUIle aICOPOIIMOHHOTO U JU(PY3HOTO CIIOS;

3) ymansiercst OT rpaHuIlbl pasena ¢as;

4) He cMelaercs

19. Kakoi 3JIeKTpOIHUT BBI30BET MEpPe3apsIKy HUKE NEPEUUCICHHBIX 305117

1) BaSO, crabunuzarop BaCly; A) ThCly;
2) BaSO, crabunuzaropNa,SOy ; b) KCI ;
3) Cr(OH);3 crabunuzarop CrCls; B) NaNOg;
4) Cr(OH)3 crabunmuzarop NaOH I') K4[Fe(CN)g];
J1) HUYEro U3 NEPEYNCIEHHOIO

BriGepuTe npaBUIIbHBINA OTBET:
1) 1A, 2B, 3B, 4I;
2) 11, 2A, 31, 4A;
3) 11, 2B, 34, 4b.

Ouyenounoe cpeocmeo 7.
BAPUAHTbBI KOHTPOJIBHBIX PABOT
IO TEME Ne 1 <XUMHNYECKAS TEPMOJAUHAMMUKA»

Kontpoabnas padora
no teme Ne 1 «XumMu4yeckass TepMOAMHAMHUKA»
Bapuanr Ne 1
1. Boruucaure TenaoBoi 3¢ GeKT XuMHUECKON peakliuu
CsHe(r) + 3H2 = CeHig(r
a) mpu ycioBum, yto p=const, T=298 K u T=700 K
0) npu ycnoBuu, uto V=const, T=298 K
Omnpenenure TenaoTy cropanus muknorekcana CgHio, eciin Temora cropanust 0eH3ona AHcmp298 =-
3267,58 xIx/Monb
2. Ompenenure TEIIOBOM A3PPEKT XMMUUYECKOI peaKkIiuu
2As + 3/2 O, + 3/2 H, = H3AsO3
0 CJEYIOIIMM JaHHBIM:

2As + 3/2 O, = As,03 ; AH = -656,89 xJI>x/Mo15
As,03 + 3H,0 = 2H3As03;  AH =-31,61 xJx/Moib
H, + % O, = H,0; AH = -285,84 xJI>x/Mo5

Kontpoabnas padora
no teme Ne 1 «XumMu4veckasi TepMOAMHAMHUKA»
Bapuant Ne 2

1. Beruucnure TemioBoil 3 PexT XuMH4IeCcKol peakinu
C2H6(r) = CoH, + 2H>
a) mpu ycioBuw, uyto p=const, T=298 K u T=650 K
0) npu ycnosuwu, yro V=const, T=298 K




Omnpenenure Temnory cropanus 3tana Co;Hg B CTaHIAPTHBIX YCIOBUSX, €CIH TEIIOTA CTOPAHUS
areTuiieHa AHCFOP298 =-1299,63 kJIx/M0Ib
2. Ompenenure TEIIOBOM APPEKT XUMHUUYECKON peaKIiuu
2S5 + 30, =2 S0O3
O CTICAYIOIINM JaHHBIM:
A|203 + 3803 = A|2(SO4)3; AH = -579,65 KI[)K/MOJ'IB
2Al + 3/2 O, = Al,03; AH =-1669,79 x/>x/Monb
2Al + 3S + 60, = Al»(SOy)3; AH = -3434,98 kJ[x/Moin

KounTtpoJsbHasi padora
no teme Ne 1 «XuMuveckasi TepMOAMHAMHUKA»
Bapuant Ne 3

1. Brruucnure TemioBoi 3P heKkT XuMUYECKON peaKkIuu
CO+2H, = CH30H()K)
a) mpu ycioBur, uyto p=const, T=298 K u T=670 K
0) pu ycioBum, uto V=const, T=298 K
W3 nonydeHHbIX JaHHBIX BHIYUCIUTE TEIUIOTY CTOPaHUs OKCI/I,Z[aé 8yrnepoz[a (I1) B cranmapTHbIX

YCIIOBHSIX, €cliv Teriota cropanus Mmeranona (CH3OH) AHcmp2 = -726,60 xJ>x/M0nb
2. Ompenenure TEIIOTy Ga3oBoro mnepexoaa
H>0 @5y = H2O(p,
eciu
Hz + 2 Oz = HoO(rs); AH =-291,81 xIx/Mo5
Hz + 2 Oz = HoO(; AH = -285,84 x/lx/Monb
Hz + 7% O = HoO(ry; AH = -241,81 x]I>x/M0Ib

KounTtpoJsabHnasi padora
no teme Ne 1 «XuMuveckasi TepMOAMHAMHUKA»
Bapuant Ne 4

1. Boruucaure TennoBoi 3¢ GexT XuMHUECKON peakliuu
COz(r) + 4H, = CH,; + 2H,0 ()

a) mpu ycioBum, yto p=const, T=298 K u T=600 K
0) npu ycnoBuu, yto V=const, T=298 K
13 noiay4eHHBIX TaHHBIX BBIYUCIUTE TEIUIOTY cropanus MetaHa (CHy ) B cTaHIapTHBIX YCIOBUSX.

2. Ompenenure TEIUIOBOM dPPEKT XUMHUECKON pEaKIiu

2Na + % O, = Na,O

0 CJIEYIOIINM JaHHBIM:

Na + H,O = NaOH + %; Hy; AH = -183,79 xI/Monb
Na,O + H,O = 2NaOH; AH = -273,94 xJIx/Mo5
Hz + 2 Oz = HoO(x; AH = -285,84 xIx/Monb

Konrponbnas padora
1o teme Ne 1 «XumMun4yeckasi TepMOANHAMM KA
Bapuanr Ne §

1. Boruucaure TenaoBoi 3¢ HeKT XUMHUECKON peakiuu
CO;=CO+ 0,
a) mpu ycioBum, yto p=const, T=298 K u T=750 K
0) npu ycnmoBuu, uto V=const, T=298 K
W3 mnomy4eHHbIX [JaHHBIX BBIYMCIHUTE TEIUIOTY cropanusi okcujga yriepoxa (ll) B
CTaHJAPTHBIX YCIOBHSX.
2. Ompenenure TEIIOBOH APPEKT XMMUUYECKOIN peaKIiuu



Na+% O, + %2 H, = NaOH

10 CJICTYIOIINM JTaHHBIM

2Na + % O, = NayO; AH = -417,98 xJIx/M01b
Hz + 2 Oz = HaO(); AH = -285,84 x/Ix/Mo1b
2NaOH = Na,O + H,0; AH = 273,94 x]I»x/M0i1b

KounrtpoJsbHnasi padora
no Teme Ne 1 «XumMu4eckasi TEPMOTHHAMHUKA»
Bapuanrt Ne 6

1. Brruucnure TermioBoi 3pheKkT XuMUYECKON peaKkIuu

N, + 3H, = 2NH3;

a) mpu ycioBur, uyto p=const, T=298 K u T=800 K
0) mpu ycioBuu, uto V=const, T=298 K

2. OmnpenenuTte TEIIOBOM 3PPEKT XUMUUYECKON peaKIuu

NH3 + 5/4 O, = NO + 3/2 H,0O

10 CJICTYIOIINM JIaHHBIM

H20¢) = H20(0; AH = -44 xJIx/Monb
5N+ 3/2 Hy = NH3; AH = -46,2 xJI>x/MO0b
Hz + %2 Oz = HaO; AH = -285,84 xJ{>x/M011b
NO =% Ny + % Oy; AH = -91,3 x]I:x/Mo11b

Awnh e

BAPUAHTbBI KOHTPOJIbBHBIX PABOT I10 PA3JIEJIY Ne 4
«KOJNJIOUJIHBIE CUCTEMBbD»

Oyenounoe cpeocmeo Ne 3.
KOHTPOJIbBHAS PABOTA Ne 1
«MoJIeKyJISIPHO-KHHETHYECKHEe CBOCTBA KOJLIOH/IOB)

Bapuanm 1

Crneuunduxa Ko-X u nmpakruueckoe 3Ha4€HHE KOJUIOMIHBIX CHCTEM.

Tpu kommoHenTa koyutonHbIX cucteM (o H.II. IleckoBy)

Knaccugukanus metonoB nomyueHus: Ko-cucrem.

VYpaBHeHUs peakuuid Mpu 0Opa30BaHMU KOJUIOMJIHOTO pacTBOopa MbLIa (yKa3aTb CTaaud
00pa3oBaHMsI HCTUHHOTO PacTBOPA, ONMAJIECLUEHIIUU, CETUMEHTALIH).

KonnuecTBeHHbIE XapaKTEPUCTUKH TUCTIEPCHOCTH M MX COOTHOILIEHHS Ha MPUMEpE YacTHIL: a)
KyO ¢ panmuHOM pebpa 1 MkM; 06) map ¢ auamerpoM | MKM; B) LMIMHAP C BBICOTOH U
JMaMeTPOM OCHOBaHUS 1 MKM.

Cycnien3usi KBapia cofepxut cepuueckue dactuilpl, mpuueM 30% macchl MPUXOAUTCS HA
YaCTULBI PagUyCOM 10° M, a Macca OCTaJbHBIX — HA YaCTHUIIbl pagnyca 5-10° m. Kakosa
yAelbHas MOBEPXHOCTh KBapua?

OnpenenuTth, 3a Kakoe BpeMs OCSJET 4YacTHlla OEHTOHUTA, HAXOASMIAsCs Yy MOBEPXHOCTH
KHUJIKOCTH, €CITU BBICOTa cTONOa >kuakoctu paBHa 0,1 M, BsA3kocTh cpensl 210° He/M?,
paanyc 4acTHUIIbI 14107 M, IJIOTHOCTBH YacCTHIIEI 2,1'103 KF/M3, IUIOTHOCTD >KUAKOCTH 1,1'103
Kr/M°. BO CKONBKO pa3 GBICTpee OCSIYT 3TH YACTHII, €CITH JKHAKOCTh LEHTPUPYTHPYIOT B
MPOBUPKE C YIIOBOi ckopocThio 600 ¢ -2 HauampHoe pacCTOSHHE YaCTHI OT OCH BPAILICHHS
0,15 M, xoreunoe — 0,25 m.

THIPO30IE TUOKCHIA KPEMHHS CONEPKHT UaCTHIIBI, PamgMyc KOTOpeix pased 210° M. Ha
Kakoil BBICOTE€ HAYaJIbHOIO YPOBHS KOHIIEHTpAlMsl YacTHI[ YMEHbBIIUTCS BABOE, €CIIU
mrotHoCTh Yactit — 2,1'10° kr/m®, miotHOCTS cpenpl - 110% kr/v, temneparypa 298 K.

Bapuanm 2
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OcHoBHbIE 3Tanbl pazBUTUS Ko-xumun. MOKHO JIM Ha3BaTh COBPEMEHHBIN 3Tan pa3BuTus Ko-
X nucnepcouieonoruen?

Ha yem ocnoBano nenenune Ko-cucrem Ha 2 rpynmsl (I u Il Tuma)?

YpaBHEHUS peakLMil NOJIy4EHUS KOJUIOUIOB METOIOM XUMHUUYECKOW KOHICHCAlUH.

OcHoBHBIE TPUHLIUITBI KJIacCUpUKanU JTUO0(POOHBIX 30JIEH.

MonekynsipHO-KMHeTHUECKHE CBOMcTBa Ko-crucreM u ux cneruduka

[0 CPABHEHUIO C MOJIEKYJISIPHBIMHU CUCTEMaMH.

Omnpenenuts ko3hdunent auddysun KgaCI/ITeJISI KOHI'O KpacHBIM B BOAHOM pPacTBOPE, €CIIH
pu TpagueHTe KoHmeHTpauuu 0,5 Kr/m™ 3a 2 daca uepes 2510°* M MIPOXOAHUT 4,910 kr
BEIIIECTBA.

Onpenenuts paauyc yactuil 3oia Agl, ucnons3ys cienyoomuye gaHHble: KOd(hOUIUEHT
mbdysun pasen 1,210 0 m%/c, Baskocts cpemsr 107° He/m?, Temmeparypa 298 K.

Paccuurarh cpeqHee KBaapaTHOE CMEIIEHUE a’pO30JIbHOM YacTUIlbl 3a 15 ¢ mo ciexyromum
JAHHBIM: PAINYC YaCTHUIIBI — 10® w, Bs3KOCTD cpelibl 1,910 He/v?, temrieparypa 298 K.

Bapuanm 3

BemiectBa, criocoOHBIE HCTIONHATH POJIb cTabuam3aropoB B Ko-cucremax.
I'maBHBIN 1 BTOpOCTENeHHbIN npu3Haku Ko-cucrem.
YpaBHEHUS peakIyii MOJyYeHHUsT KOJUIOU0B METOIAaMH TTETITH3AIHN
(omocpe0BaHHOM 1 HETIOCPEICTBEHHOM ).
OcHoBable npuHIUIBl K1accudukanuu Ko-cucrem |l tuma (momumepos). Onpenensiercs: U
ycroitunBocth BMB Tonbko ux muoGuIbHBIMU CBOWCTBAMU?
KonnuecTBeHHBIE XapaKTEPUCTUKH TUCTIEPCHOCTH M KX COOTHOILICHHS HA MPUMEPE YaCTHIL: )
KyO ¢ anmuHOM pebpa 2 MKM; 0) map ¢ AMAMETPOM 2 MKM; B) LUJIUHAP C BBICOTOH H
JIMaMETPOM OCHOBaHHUSI 2 MKM.
CycnieH3usi KBapia COAepKUT cepuyeckue dactuipl, mpuueM 40% macchl MPUXOIUTCS HA
YaCTHULbl PAIHYCOM 2:10°° M, a Macca OCTAlIbHBIX — HA YACTHI[BI panuyca 510 m. Kaxosa
yAenbHas MOBEPXHOCTh KBapia?
Onpenenuts ko3ppunueHT nuddysun Kpacutess B BOJHOM pacTBOPE, €CIU MPHU I'PaJUEHTE
KOHLeHTpauuu 0,2 kr/m° 3a 1 ac aepes 35107 M npoxomut 4,510 kr BemecTsa.
Onpenenuth, 3a Kakoe BpeMsl OCSAIET YacTUIA KAOJIHMHA, HAXOAAMIAsCS Yy MOBEPXHOCTH
JKUJKOCTH, €CIM  BBICOTA cToNOa >kuakoctu paBHa 0,3 M, BA3KOCTH cpensl 3'10° He/M?,
paauyc 4acTUIIbI 1510° M, INIOTHOCTDH YaCTHIIBI 2,1'103 Kr/M3, IUIOTHOCTB KAIKOCTH 1,1'103
kr/M°. Bo CKONBKO pa3 ObICTpee OCAJeT 3Ta YacTHLA, €CNIU KUAKOCTh IIEHTpU(yrupoBars B
npoOupKe ¢ yrimoBoil ckopoctbio 600 ¢ 2 HauanbHoe PAcCTOSTHUE YaCTHI[BI OT OCHU BpAIICHUS
0,15 M, xoneunoe — 0,25 M.

Bapuanm 4

I'maBHBINM 1 BTOpOCTENIEHHBIN ITpU3HaKu Ko-cucrem.

Merons! nonyuenuss BMB

VYpaBHeHUsT peakuuil Mpu OOpa30BaHMM KOJJIOWJHOTO pacTBOpa MbuUla (yKas3aTh CTaauu
00pa30BaHMs HICTUHHOTO PACTBOpPA, ONAJIECICHIIUH, CEAUMEHTAIINN ).
MonekynsapHo-kuHeTHYeckue cBoiictBa Ko-cucreM u ux cnenuduka MO CpaBHEHHIO C
MOJIEKYJISIPHBIMH CUCTEMaMH.

Onpenenuts ko3puiueHt nupdysun Kg)achenﬂ KOHI'O KpPacHBII B BOJHOM pacTBOPE, €CIIH
npH TpajuenTe KoHueHTparmu 0,5 Kr/M° 3a 2 gaca uepes 25107 M npoxomut 4,910 kr
BEILIECTBA.

Onpenenuts paauyc YacTHIl 30 HOAMIA cepedpa, HCIONIb3Yys CIEAYIOIIUE TaHHbIE:
ko3 punment audpdy3un pasex 1,2- 1070 M?/c, BsI3KOCTB cpenbl 10 H-c/M?, TemMrieparypa 298
K.
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Onpenennuth, 3a Kakoe BpeMsl OCAIET YacTUIa OCHTOHHWTA, HAXOMAIAsICS Y MOBEPXHOCTHU
KUIKOCTH, €CJIIM BBICOTa cToyida »)uakoctu paBHa 0,1 M, Bs3kocTh cpembl 2'10° H'C/MZ,
paanyc 4acTHUIIbI 1410 M, INIOTHOCTBH YacCTHIIBI 2,1'103 KF/MS, IUIOTHOCTE KUAKOCTH 1,1‘103
kr/M°. BO CKOMBKO pa3 ObIcTpee OCSAYT ATH YACTHUIIBI, €CIIH KUIKOCTh HEHTPUPYTHUPYIOT B
npoOupKe ¢ yrimoBoil ckopoctbio 600 ¢ 7 HauanbHoe pPacCTOSIHUE YaCTHI[bI OT OCHU BpalllCHUS
0,15 M, xoneunoe — 0,25 m.

['uapo30sb TUOKCHAA KPEMHHS COMCPXKUT YACTHUIIBI, PAINyC KOTOPBIX PaBEH 210° m. Ha
KaKOH BBICOT€ HAYAJIBHOTO YPOBHS KOHIIGHTpAIlMs 4YacCTHUI[ YMEHBIIMTCS BABOE, €CIHU
IIOTHOCTB wacTHil — 2,1°10° kr/M®, mIoTHOCTH Cpenbl - 1:10° kr/m®, temrieparypa 298 K.

Bapuanm 5
Tepmonunamuuaeckast ooparumocth Ko-cucrem. Moryt yin Ko-cuctemsr ObITh 0tHOGa3HBIMU?
MeTtonap! GU3HUECKON KOHICHCAITUU
VYpaBHeHHsT peaklMil mpu 0O0pa30BaHWU KOJJIOMTHOTO pacTBOopa Mblia (yka3aThb CTaJuU
00pa3oBaHMsi HCTUHHOTO PacTBOPA, OMAIECIEHIIMU, CEAUMEHTAIIUN ).
KonuuecTBeHHbIE XapaKTEePUCTUKU TUCTIEPCHOCTH U UX COOTHOIICHUS HA MPUMEPE YACTHIIL: a)
Ky0 ¢ mmmHOW pebpa 1 mxm; 0) map ¢ auamerpoM | MKM; B) OWJIMHAP C BBICOTOH H
JTUAMETPOM OCHOBaHHS 1 MKM.
Cycnien3usi kBapua coiaepxut cepuueckue dactuilbl, mpuueMm 30% macchl MPUXOAUTCS HA
YacTHUIbl PaguyCcoM 10° M, @ Macca OCTaJbHBIX — HAa YacCTULBI paauyca 5-10° m. Kakosa
yaenbHas TOBEPXHOCTh KBapia?
Onpenenuth paguyc YacTUI[ 30Js8 HoIUAa cepedpa, HCHONb3ys CIEAYIOIUEe TaHHbIE:
kod(dumment mupdysun pasen 1,210 0 m%/c, Bskocts cpeast 10° He/m?, T=298 K.
Paccuurarh cpeHee KBaapaTHOE CMEIEHUE a3pO30JIbHOM YaCcTHUIIBI 32 15 cek Mo cleayromum
J@HHBIM: pajuyc gactuisl — 107 M, Bsiskocts cpemsr 1,910 He/m?, T=298 K.
['HAPO30IE THOKCHIA KPEMHHS CONCPKHT YaCTHUIIBL, Pajguyc KOTopeix paser 2°10° m. Ha
KaKOW BBICOT€ HAYAJIBHOTO YPOBHS KOHIIGHTpPALUS YACTUIl YMEHBIIUTCS BIBOE, €CIIH
[UIOTHOCTDH YaCTHUL] — 2,1'103 KF/M3, IJIOTHOCTD CPEJIBI - 110° KF/MS, Temneparypa 298 K.

Bapuanm 6

Tepmonunamuyeckast ooparumocts Ko-cucrem. Moryt nu Ko-cuctems! ObITh 07JHO(a3HBIMU?
KonmuecTBeHHBIE XapaKTEePUCTUKH TUCTIEPCHOCTH M KX COOTHOIIICHHS HA MPHMEPE YaCTHIL: a)
Ky0 ¢ jumHOW pebpa 2 MxMm; O) map ¢ JUaMeTpoM 2 MKM; B) LMJIMHIAP C BBICOTOH H
JIMaMETPOM OCHOBAHHUS 2 MKM.

MonekynspHo-kuHeTHueckue cBoiictBa Ko-cucremM M ux cneunpuka MO CpPaBHEHHIO C
MOJIEKYJISIPHBIMHA CUCTEMaMH.

CycrieH3usi KBapua coj epHKUT chepuueckue vactuisl, npuuem 30% maccel HPUXONUTCA Ha
yacTulbl paguycom 10~ M, a Macca OCTaJIbHBIX — Ha YacTHUIBl paauyca 5 10~° m. Kakosa
yZeabHast MOBEPXHOCTh KBapia?

Onpenenuts kod3ppuient nupdysun KgacheM KOHI'O KpPacHbI B BOJHOM pacTBOpE, €CIIH
npy TpajuenTe KoHueHTparuu 0,5 kr/m°> 3a 2 waca uepes 25107 M npoxomut 4,910
BEIIIECTBA.

Onpenenuth paauyc YacTHIl 3078 HOAMIA cepedpa, HCHIONb3Ys  CHEAYIOUME JaHHBIE:
kodpdumment muddysun paser 1,210 0 m?/c, Bszkocts cpemer 10~ Hie/m?, Temmeparypa 298
K.

Paccuurars cpegHee KBajpaTHOE CMENIEHUE a3PO30JbHOM YacTUII 3a 15 cek 1o caeayronmm
JAHHBIM: PaINnyC YaCTHUILIBI — 1078 m, Bs13KOCTB cpemsr 1,910 He/M, temneparypa 298 K.
I'mapo3one IHOKCHIA KPEMHUSA COIAEPKHUT YacCTHIbI, PaINyC KOTOPBIX pPaBEH 210° m. Ha
Kakoi BBICOTE HAYaJIbHOTO YPOBHS KOHIEHTpAlMs YacTHIl YMEHBIIUTCS BJIBOE, €CIH
IIOTHOCTB YacTHil — 2,1°10° kr/M°, IIoTHOCTH CpeIbI - 1:10° kr/m®, temrieparypa 298 K.



Ouyenounoe cpeocmeo Ne 7.

KOHTPOJBLHASA PAGOTA Ne 2
«YCTOMYNBOCTH U KOATYJISAUMSA KOJIJIOUIO0B)

Bapuanm 1

. HAnsa xoarymsuuu 10 mut 3oms Honuaa cepebpa motpedoBaniocs 4,5 mia 0,05% -Horo pactBopa
HuTpara 6apus. OnpenenuTs MOPor KOaryisiiiuy dJIeKTPOIUTA.

. dns xoarymsaumu 10 mt 3018 HWommma cepedpa tpedyercs: a) 0,5 mur 0,2 M pactBopa HUTpata
kanpius, wim 0) 0,2 ma 0,03 H. HUTpaTa amomuHus, Wik B) 3 Ma 1%-HOro pacTBopa HUTpara
kanusi. OnpeaenuTh: a) MOPOTU KOATYISIIIMY AIEKTPOIUTOB; 0) 3apsi/1 YaCTHUIL 30JIs1; B) OTHOIICHUE
KOArylnMpymoIlei cnocoOHOCTH HOHOB.

. I[lomyuensl nBa 3075 Hoauaa cepedpa: mepBbiii — mpunuBanueM 16 mu 0,05%-HOoro HuTpara
cepebpa k 20 ma 0,05 M #tonuaa xanusi, BTOpor — npuiuBanueM 16 mi oguaa kanus K 20 mi
HUTpara cepedpa Mpu Tex ke KOHIeHTparusaX. [Ipon3oiaeT mu Koarynsuus nNpu CIMBaHUH 30J1ei
B 001wt cocyn?

. 3o1b Opomuia cepedpa mosyueH peakuuen aBoitHoro oomena 16 mi 0,05 H. HUTpaTa cepedpa u
40 man 0,0025 M Opomuma kamusi. Kakoil M3 IByX OSJIEKTPOIMTOB — CyAb(par MarHus WM
rekcanranogeppar kanus — Oy/ieT UMeTh OOJBIINI MOPOT KOAryJIsIUH 7S MOJTYYEHHOTO 3071517

. Haner 30mu runpokcuna xenesa (1) u 3omp cynmeduma cypsmsr (I1). dns xoarymsimum STHX
30JIel MPUMEHWIH PACTBOPHI OAMHAKOBOW MOJISIPHON KOHIIEHTPAIMH CIEIYIONIUX COJICH: HUTpaT
KaJbIUsl, XJIOPU AITFOMHUHUSA, Cylbdar Hatpus, rekcanuanodeppar kamus (111). Kakoro pacteopa
MoTPebOBaIOCh [l KOATY/ISIIUU KaXI0TO U3 30JIeii B HAMMEHbIIIEM 1 HauOOJIbIIeM KouyecTe?
. Kak pacnonoxarcst moporu koaryasiluud B psiAy pacTBOPOB COJIEH XJIOpHMJAa HaTpus, XJIOpUaa
IIOMUHMS, cyabgara HaTtpus, auruapodocdara Harpus, Qocdara Kampuus Juis 3078
ruapokcua xxenesa (l11), momyuennoro merogom rugponusza? OTBET MOSICHUT.

. Hanucars ¢dopmyny munemtsl 3018 3010Ta, cradbunusupoBaHHoro KAUO;. YV kakoro wus
ANIEKTPOJIUTOB: XJIOpUA HaTpus, xyopua O6apus, xiaopun sxenesa (ll1l) mopor xoarymsauuu Oyner
MUHHUMaJIEH?

. st u3ydeHus SBJICHHS KOAryjsiluu OBLIM B3SATHI 30J1b ruapokcuna skeneza u 0,01 H. cynbdar
kanus. PacTBop anexTponuTa pazbaBunu Bonou B coorBeTcTBuu 1:1; 1:2; 1:4; 1:6; 1:7; 1:8; 1:15.
B cemb npoGupox ormepwin mo 10 M 3018 U A00aBMIM MO 5 MII COOTBETCTBYIOIIETO
paz0aBIEHHOTO pacTBOpa Cyibdara Kaius, B30OJTalH, Jadu MOCTOSTh. [Ipu 3TOM Habmomanmu:
npobupka Nel — ocanok; No2 — ocamok; Ne3 — ocamox; Ned4 — ocamok; Ne5 — myTh; Ne6 — Her
U3MEHEHUH; Ne7 — ner uzmeHeHuil. Beruncnuth mopor koaryimsiuu A cyiabgara Kajaus
(Monb/1).

Bapuanm 2

. B Tpu xon6w1 Hamuto mo 100 oM’ HEKOTOPOTO 30J151. UTOOBI BBI3BaTh €T0 MOJIHYIO KOATYISIIHIO,
norpeboBaiiock 100aBuTh B mepByio koao0y 10,5 mur 1 v. KCI, Bo BTOpyro 62,5 mu 0,01 H.
Na;SO4, B Tpersto — 37 ma 0,001%-woro NasPO,. BberuciauTh moporu Koarymisiiuu H
OTIPEICTTUTh 3HAK 3apsia YaCTHII 30JIs1.

. Bo ckompko pa3 koarymupyromias CrIoCOOHOCTh JIBYX3apsiAHBIX aHHOHOB OOJbINE, YeM
OJHO3apsIIHBIX, €CJIIM UX IOPOrM Koarymsuuu coctaBwin coorBerctBeHHO 0,200 m 10,69
MMOJIb/11?



. Hanmucarp  ¢popmynbr  munenn  3oneit:  Al(OH);, cradbuwmmsupoBannoro AlCl;, u SiOj,
crabunmmsupoBanHoro H,SiOz. [l Kakoro W3 yKa3aHHBIX 30J€H JIYYIIMM KOAryJlisiTOpOM
SIBIIIETCS: ) PaCTBOP XJIOpHUAA XkKelesa; 0) cynbdara HaTpus?

. K 50 mn 0,25%-n0ro pactBopa xsopuaa Harpus godasieno 150 mu 0,001 M vutpara cepebpa.
JUist TIOJTydeHus] Koaryysiui K 00pa30BaBIIEMYCSI 30110 TOOABJIEHBI CIEAYIONINE SIEKTPOIUTHI:
OpoMu]l Kanusi, HUTpaT Oapusi, XPOMOBOKHCIBIM Kajuil, Cynb(ar MarHus, XJOpUJ aTOMUHUS.
Kakoii u3 m00aBIEHHBIX JJIEKTPOJIMTOB HMMEET: a) HAWMEHBIIUN MOpOr Koaryiasiuu; O)
HAaUMEHBIIYIO KOAryIHPYIOIIYI0 CIIOCOOHOCTh?

. 3omp xJIOpUAa cepeOpa monyueH cmemieHreM paBHbBIX oObemoB 00,0095 M KCI u 0,012%
nutpara cepeopa. Kakoit u3 smexrponutoB: K3[Fe(CN)g], K4Fe(CN)s] mau MgSO, — Oymer
o0aiaTh HAMMEHBIIIEH KOAryIHPYIOIIEeH ClTOCOOHOCTHIO?

. I[oporu koarynsituu 31eKTpoauToB (MM) miist maHHOTO 30i18 okazanuch paBHbIMH: KNO3; — 50;
MgCl; - 0,717; AICI; — 0,093; NaCl — 51; MgSO, — 0,810; AI(NOgz); — 0,095. Omnpenenutb
3HAK 3apsi/ia YacTHUII 30JI U KOAryJlIupYIOLIyI0 CIOCOOHOCTh KaXKI0TO U3 3JIEKTPOJIUTOB.

. Harucars ¢dopmyny munemtsl 301 30i0t1a, cradbunmsupoBanHoro KAUO;. ¥V kakoro wus
AIEKTPOIUTOB: XJOPHUA HaTpus, Xjuopua Oapus, xmopun xene3a (I11) mopor koarymsiuu Oymer
MUHHUMaJICH?

. Jlnd u3ydeHus sBICHUS KOArylsluu ObUIM B3AThI 307b TUIpOKcua skene3a u 0,05 H. cynbdar
Kamusi. PacTBop anekrponuta pa3daBuiu Bogol B coorBercTBuu 1:1; 1:2; 1:4; 1:6; 1:7; 1:8; 1:15.
B cemp mpoOupok ormepunn mo 20 M 3018 U J00ABWIM MO 5 MJ COOTBETCTBYIOIIETO
pa30aBICHHOTO pacTBOpa cyiab(ara Kaiws, B30ONTaIH, Nadu MOCTOsITh. [Ipu 3TOM Habmomany:
npobupka Nel — ocamok; Ne2 — MyTh; B OCTalbHBIX — HET M3MEHEHUW. BBIUMCIUTHL mOpOT
KOATYJSIIIH JUIs CyIb(ara Kainus (T-9KB/7).

Bapuanm 3

. K 100 M1 0,03%-n0r0 pactBopa xsopuaa Harpus po6asieHo 250 mi 0,001 u. HuTpara cepedpa.
JI1st TIOJTy4eHusT KoaryJisiiiui K 00pa30BaBIIEMYCsI 30JTF0 TOOABJICHBI CICAYIONINE AJIECKTPOIUTHI:
OpoMH]l Kaiwsi, HUTpAT Oapusi, XPOMOBOKHCIBIA KaJduil, CylIb(ar MarHus, XJOPHUI aTOMUHUS.
Kakoit u3 m00aBlEeHHBIX DJEKTPOJUTOB HMEET: a) HAaWMEHBIIUI MOpor Koarymsiuu; O0)
HaWMEHBIIIYIO KOATyJIUPYIOIIYI0 CIIOCOOHOCTH?

. 3omp woaunma cepebpa MOIMYYEH CMEIIEHHEM pPaBHBIX OOBEMOB PACTBOPOB HMOAMIA Kalus U
HUTpara cepebdpa. [loporn koarymsmuu JUisl pa3IHYHBIX AIEKTPOIUTOB U JAHHOTO 30JI51 UMEIOT
CleyrolIre 3HaueHus (MMOJIB/T): HUTpaT Kanbiws — 315; xiaopua Hatpus — 300; xyiopua Maraus
— 320; docdar narpus — 0,6; cynsdar Harpus — 20; xmopun amromunus — 330. YV kakoro u3
ucxoaHbIx 3MeKTpoauToB - Kl i AGNO; — konueHTparus 6ombme? OTBeT 000CHOBATD.

. JIIA TIOJIOXUTENBHO 3apsSHKCHHOTO 30J1s1 THAPOKCHIA QIIOMHHHUS KOAryJIHPYIONUMU HOHAMHU
SBISAIOTCS aHUOHBL. [loporu Koaryasiuu coieil ¢ OJHO3apsATHBIMU AaHUOHAMH OJIM3KU MEXKIY
coboif u cocraBisitoT B cpegHeM 10,69 MM. Conu ¢ nByX3apsSAHBIMH aHHOHAMH TOXE UMEIOT
omuskue moporu koarymsauud — 0,299 MM. Bo ckoibpko pa3 koarynmupymooias crocoOHOCTh
JIBYX3apsTHBIX aHUOHOB OOJIBIIIE, YeM Y OJTHO3APSTHBIX ?

. Koarynsiiiist oTpuiiarensHOro 3051 TPEXCEPHUCTOTO MBIIIbSIKA BhI3bIBaeTCs kaTnoHaMmu. [loporu
KOATyJSIIIAKM TS  DJISKTPOJIMTOB HHUTpaTa Kalus, XJIOPHJIAa MarHus W XJIOpHIA aTFOMUHUS
cootBeTcTBeHHO paBHBL: 50; 0,72; 0,093. Kak COOTHOCATCS KOaryaupyrollue CIOCOOHOCTH
KaTHOHOB Pa3HOH BaJICHTHOCTH?

. K'5 M1 3005 ruzmpokcuia xxenesa Juisi Hadalla SsBHOW KOAryJSIIIUH HEOOXOAUMO J00aBUThH OJUH 3
crnenyromux pactBopoB: 4 M 3 H. KCI; K;SOy; Kg[Fe(CN)g]. BerarcauTh moporu Koaryssiiuu 1
OTIPE/IETTUTh, Y KAKOTO JIEKTPOIUTA KOATYITHPYIOIas CIOCOOHOCTh MaKCUMAalIbHA.

. Mnst xoarynmsiiuu 10 M 30751 Hommma cepebpa motpedosanock 4,5 0,05% pactBopa HHTpara
Oapust. OnpeaenuTs TOPOT KOAryJsIuy MEKTPOIIUTA.



. Kak pacrnonmokarcst moporu Koaryisidud B psiAy PacTBOPOB COJICH XJIOpHA HATpus, XJIOpHUIa
amroMuHUs, cyibdara Harpus, guruapodocdara Hatpus, Qocdara KaabIUs IS 307
runpokcua xxenesa (111), nomyuennoro metogom rugponusa? OTBET NOSACHUTS.

. Jlnis v3ydeHus sIBIICHUSI KOArylsaiuu ObLIX B3STHI 30J1b TUApoKkcuaa xenesza u 0,1%-ublit cynbdar
kamusi. PacTBop anekTponuTa pa3daBuiu Bogon B coorBercTBuu 1:1; 1:2; 1:4; 1:6; 1:7; 1:8; 1:15.
B cemp mpoOupok ormepuian mo 10 mi 3018 ¥ 100aBWJIM MO 5 MIJI COOTBETCTBYIOIIETO
pa30aBICHHOTO pacTBOpa cynab(hara Kaaus, B300ITanu, aiu nocTosaTh. [Ipu 3ToM HabmrONamM: B
npobupke Nel — ocamok; No2 — ocanok; Ne3 — MyTh; B OCTaJbHBIX — HET U3MEHEHUH. BhrancinuTh
MOPOT KOArymsuuu ajs cynbdara kamus (r-3KB/1).

Bapuanm 4

. Jns xoarymsimuu 10 mut 30181 xjopuaa cepedpa Tpedyercs: 5 mu 0,5%-Horo pacTBOpa HUTpara
kanbius, wim 0,2 ma 0,03%-Horo Hutpara amoMuHud, win 1,5 mi 1%-Horo pactBopa HUTpara
kanug.  OnpenenuTh: a) MOPOTH KOATYISIUU DJIEKTPOJIMTOB; 0) 3apsii 4acTHIl 30Ji4; B)
OTHOIIIEHUE KOaryJlupyroleil criocoOHOCTH HOHOB.

. B Tpu xon6s! HamuTo 1o 50 My HEKOTOPOro 30is. UTOOB! BBI3BATH IMOJIHYIO KOATYISILIMIO 3014,
notpeboBaock 100aBUTh B mepByro koidy 5,3 mut 1 H. KCI, Bo Bropyro 31,5 mia 0,01 H. NaySOy,
B Tperbto — 18,7 mur 0,001 H. NasPO,. BperaucauTh moporu Koaryisiiiie U ONPEACTUTh 3HAK
3apsija 4acTHIL 3071s1.

. JIJI1 HEKOTOPOTO 307151 KOATYAUPYIOIIMMH HOHAMMU SIBJISTFOTCSI aHUOHBI. [loporu koarynsmuu cosei
C OZIHO3APSAIHBIMUA AHUOHAMU OJIM3KHU MEXIy c000i U cocTapmsioT B cpenneM 10,69 MM. Comu ¢
JBYX3apsiIHBIMM aHMOHAMU TOXK€ MUMEIOT Onn3kue noporu xoarymsuuu — 0,299 MmM. Bo ckosibko
pa3 Koarynupymoias CiocoOHOCTh BYX3apsIHBIX aHUOHOB OOJIbINE, YeM Y OHO3APSAHBIX?

. IToporu Koaryjisiuu 3IeKTPOIUTOB Jyis 301 noauaa cepedopa (MM): KCI — 256; Ba(NO3), - 6,0;
AI(NO3); ~ 0,067; KNO3; — 260; Cr(NO3); — 7,0. Omnpenenuth 3HaK 3apsiia 4acTHI[ 30JI H
BBIYHCITUTH KOATYJIUPYIONIYIO CITIOCOOHOCTH KaXKIOTO U3 3JICKTPOJIUTOB.

. Kak pacmnonoxarcs moporu Koaryiasiiuu B psAy PacTBOPOB XJIOpHIA alllOMHHHUSA, Cyabdara
MarHusi, nuruapodocdara mHarpus, docdara Kambuus A8 OTPULATENBHO 3apsHKEHHOTO 30JIS
nuokcuaa kpeMausi? OTBET MOSCHUTS.

. 3ommp xJIOpHAa cepeOpa monydeH cmemieHHeM paBHbBIX oObemoB 0,0095 M KCI u 0,012%
Hutpara cepebpa. Kakoit u3 snexkrponutoB: Ks[Fe(CN)s], K4 Fe(CN)g] i MgSO, — Gymer
00Ja/1aTh HAUMEHBIIIEH KOATYJIUPYIOIIEH CIOCOOHOCTHIO?

. K'5 M1 3015 runpokcua xxenesa Juis Hadalla SBHOW KOArylsIMi HEOOXOAUMO JO0OaBUThH OJUH U3
cnenytromux pactBopoB: 4 mi 3 H. KCI; K;SOy; Kg[Fe(CN)g]. BerurcauTh moporu Koaryssiiuy 1
OTIPE/IETTUTh, Y KAKOTO JIEKTPOIUTA KOATyITHPYIOIas CIOCOOHOCTh MaKCUMAalIbHA.

. Jns m3yuenus sBneHUs KoaryimsuuMy ObUTM B3STHI 3051b ruapokcuzaa skenesa u 0,1% cyabgar
kamusi. PacTBop anekTponuTa pazdaBuin Bofon B coorBercTBuu 1:1; 1:2; 1:4; 1:6; 1:7; 1:8; 1:15.
B cemb mnpoOupok ormepuian mo 10 mi 3018 ¥ 100aBUJIM MO 5 MIJI COOTBETCTBYIOLIETO
pa3baBIeHHOTO pacTBOpa cynb(hara Kaaus, B300NTa M, Aanu mocTosTh. [Ipu aTom Habmtomanu: B
npobupke Nel — ocamox; Ne2 — ocamok; Ne3 — MomMyTHEHHE; B OCTaIbHBIX — HET W3MEHEHUH.
BbruuciuTh nopor Koaryasiuu i cyabgara Kanus (T-3KB/i).



2.3. AHaiu3 pe3yJbTaTOB OOy4YeHHs] M IepedYeHb KOPPEKTHUPYIOIIUX MepPONpUSATHIA 1O

JUCHHUIVINHE «PU3ndecKass U KOJJIOUAHAS XUMHS».

J1Jis TpoBeICHYS aHATTN3a YCBOCHUS YUEOHBIX IOCTHKEHUHN CTYACHTOB IO y4EOHON AUCIUTIIINHE
MIPUMEHSIOTCS:

. TIPOBEpPKa KOHCIIEKTOB JIEKIIHIA,

. TIpOBEpKa OTYETOB I10 JIAOOPATOPHBIM paboTawm,

. TIPOBEpKA PELICHUH 3a/1a4 110 TEMaM,

1
2
3
4. MHAMBUAYaJIbHBIE JOMAIIHEE 3a/1aHuUs,
5. NHUCBbMEHHbIE KOHTPOJIbHbIE PA0OTHI,

6

. peﬁTHHFOBaH OLICHKA.



JIucT BHeCeHUs M3MEHEeHM
JlomoHeHUs1 ¥ U3MEHEHH B pabouytro mporpammy aucuuruinabl Ha 2018/2019 yueGHbIHM rof

B pa60qyfo nporpamMmmy JdUCHUIIIIMHBI «®Dusznyeckas u KOJJIOMAHAasA XHMUA» ObUIH BHECEHBI

CICAYIOIINEC N3MCHCHUS:

1. Ha turynsnaom nucte PIIJ] 1 ®OC n3mMeHeHO Ha3BaHUWE BEIOMCTBEHHON MPHHAIICKHOCTH
«MUHHUCTEPCTBO HAyKH W BBICIIET0 0Opa3oBaHMs» Ha OCHOBaHMM TpuKkaza «O BHECEHUU

n3menenuit B ceenenus o KI'TTY um. B.IL. AcradreBay ot 15.07.2018 Ne 457 ().

2. Coucok nuTeparypbl OOHOBICH YYEOHBIMH M Y4€OHO-METOAUYECKMMHU HW3JaHUSMH,

ANIEKTPOHHBIMHU 00pa30BaTEIbHBIMU PECYPCAMHU.

3. OOHOBINIEH MEepeYeHb COBPEMEHHBIX MPO(ecCHOHANBHBIX 0a3 MaHHBIX ¥ MH()OPMAIIMOHHBIX

CIPABOYHBIX CHCTEM.
4. OGHOBIIEH NepEYEHb JUIIEH3UMOHHOTO IPOrPaMMHOI0 00ECIIEUEHUSI.

5. V3MeHeHO HaMMEHOBaHHME yTBepXKAawomed kadenpel ¢ «kadeapa XuMum» Ha «kadenpa

6I/IOJ'IOFI/II/I, XHUMHHU U 3KOJIOTHN) B CBA3HU C peCTp}IKTypI/I?»aI_II/Ieﬁ Ka(bez[p.

6. B (oHa OICHOYHBIX CPEICTB BHECEHBI M3MEHEHHUS B COOTBETCTBHHM C TpukazoM «O0
yrBepxkaeHun [lonokeHuss o (oHAE ONEHOYHBIX CPEACTB Uil TEKYIIETOo KOHTPOIS
yCIIEBAEMOCTH, MTPOMEKYTOYHONU M UTOTOBOM (TOCYIapCTBEHHON MTOTOBOM) aTTeCTAllMM» OT

28.04.2018 Ne 297 (m).

Pabouas mporpamma auctuiuinHbl «du3nyeckast U KOJIJIOUIHAST XUMUS» PacCMOTpEHa U of00peHa

Ha 3acefanuu kadenpsl «18» mast 2018 r., mpoToxon Ne 8.
BHeceHHBIEC H3MEHEHUS YTBEPIKIAI0

3aBenyromuii kapeapoit XuMUH

&%H.M. I'oprOCTaEB
Y/

77

JlexaHn Qaxynbrera Ouonoruu, reorpaduu 1 XuMuu

Ono6peno HMCC (H) dakynbreTa 6monoruu, reorpa@uu 1 XUMUAA

«13» ntoHa 2018 r., mpoTokoi Ne 10

[Ipencenarens HMCC (n) £ %/’ " *"_/4‘“ / A.C. bnu3zHenoB



JIucT BHeCeHUs M3MEHEeHM
JlomoHeHUsT ¥ U3MEHEHHs B pabouytro mporpammy aucuuruinabl Ha 2019/2020 yueGHbIH rof

B pa60qyfo nporpamMmmy JdUCHUIIIIMHBI «®Dusznyeckas u KOJ1oOMaHasA XHMUA» ObUIH BHECEHBI

CICAYIOIINEC N3MCHCHUS:

1. Coucok nuTeparypbl OOHOBJIEH Y4YeOHBIMH U Yy4eOHO-METOAMYECKHUMH U3IaHUSIMH,

AIIEKTPOHHBIMU 00Pa30BATEIILHBIMHU PECypCaMHu.

2. OOHOBJEH MepeYeHb COBPEMEHHBIX MPO(eCCHOHAIBHBIX 0a3 JaHHBIX M HH(POPMAIIMOHHBIX

CIIPaBOYHBIX CUCTCM.
3. OOHOBIEH MEpEYEHb JUIEH3NOHHOTO IPOTPAMMHOTO 00eCTIeYeHUsI.

Pa6ouas ImporpamMmma AUCHUIIIIMHBI «®Dusznyeckas U KOJIOUAHAS XUMHUS pacCMOTpCHA U OI[O6p€Ha

Ha 3acefanuu kadenpsl «15» mas 2019 r., npotokon Ne 8.

BHeceHHbIe H3MEHEHUS YTBEPIKIAI0

3aBeayroniuii kadeapoi / /4;//’7( / | E.M. Autunosa
Ono6peno HMCC (u) dakynsrera 6uonoruu, éorpatbnn 1 XUMUHU

«23» mas 2019 ., mpotokos Ne 8

Npeacenatens HMCC (H) : //7//7“ Vz’( / A.C. Biu3sHenos



JIucT BHeCeHUs M3MEHEeHM
JIONOJTHEHUS ¥ H3MEHEHHS B pab0ouyio mporpaMmy aucuuiuinabl Ha 2020/2021 yueOHbIi rox

B pa60qyfo nporpaMmmy JdUCHUILINHBI «Pu3nyeckas Hu KOJ1oOMaHasA XHMUA» ObUIH BHECEHBI

CICAYIOIINEC N3MCHCHUS:

1. OGHOBJICHBI TUTYJIBHBIC JHUCTBI pabodelt mporpaMmbl, GOHAA OIEHOUYHBIX CPEJCTB B CBS3H C
W3MEHEHUEM BEJIOMCTBEHHOM MPUHAJICHKHOCTH — MHUHUCTEPCTBY NpocBelieHus Poccuiickoit

denepauuu.

2. O6HoBieHa u coracoBana ¢ Hayunoit 6ubnunorexoit KI'TIY um. B.I1. ActadneBa «Kapra
JIUTEpaTypHOro obecredeHus (BKII0Yas NEKTPOHHBIE PECYPChI)», COAEpIKaIIas OCHOBHYIO U
JOTIOJIHUTEJIBHYIO JINTEPATypPy, COBPEMEHHBIE MPO(eCCHOHATIbHBIEC 0a3bl JTAHHBIX U

I/IH(bOpMaI_II/IOHHBIe CIIPaBOYHBLIC CUCTCMBI.

3. O6noBnena «Kapra MaTepuaibHO-TEXHUYECKON 0a3bl TUCIUILIMHBD, BKIIOYAONIAs ayAUTOPUN
JUTSL IPOBEIICHUS 3aHATUH JIEKIIMOHHOTO THIA, 3aHATUN CEMUHAPCKOTO THIIA, KyPCOBOTO
MIPOCKTHPOBAHUS (BBITIOJTHEHUS KYPCOBBIX PadoT), TPYIIOBBIX M WHIUBUIYATbHBIX KOHCYIIBTAITHH,
TEKYIIIETO KOHTPOJISl yCIIeBAEMOCTH M IMTPOMEKYTOYHON aTTeCTAUN, TTOMEIICHUS JIJIs
camocTosTenbHOoi padoTel oOyuatoniuxcs B KI'TIY um. B.I1. AcradbeBa) u komruiekce

JJMIICH3NOHHOI'O 1 CBO60,Z[HO PacpoCTpaHACMOro mporpaMMHOIo obecneyeHus.

Pa6ouas nporpamMma IUCHUIIIIMHbBI «Du3nyeckas U KOJIOUIHAS XUMHSI paccMOTpeHa U 0;[06peHa

Ha 3acenanun kadeaps «13» mas 2020 1., mpoTokosa Ne 10.
BHeceHHbIe U3BMEHEHHS YTBEPXKAAI0

3aBenyrommii kadenpoi / E.M. Aurtunosa

(

Ono6peno HMCC (n) dakynbrera 61oaoruu, 7feorpa(1)1/11/1 U XUMUHU

«20» mast 2020 r., mpoTokos Ne 8

Ipeacenarens HMCC (u) : %/w V/,( / A.C. brim3uenos



3. YueOHbIE pecypchbl

3.1. Kapra juteparypHoro odecnedyeHust JUCIHILIAHbI

(BKJIrOUas AJIEKTPOHHBIE PECYPCHI)

11 00y4aroLuxcs 0 00pa3oBaTesIbHOM IporpaMMe

44.03.05 Ieparornyeckoe obpazoBanue (¢ AByMs NPpOGUISIMUA TOATOTOBKH)

Hanpasnennocts (mpoduis) 06pazoBareabHOM MporpaMMbl « bHOTIOTHS U XUMHUS)

10 O4HOM Popme 00yueHus, ypOBEHb MOJITOTOBKH (CTEMNEHb): OaKanaBp

Ne Mecto xpaHenust/ Kosn-Bo
n/n Hamveronare PEKTPORHBIIT ajpec IK3EMILISIPOB/TOYCK
O6s13aTeIbHAS JIUTEPaTypa AocTyna
Monyab Ne 1, Ne 2, Ne 3, Ne 4
1 |benuk, Banentuna BacunbeBHa. ®usnueckas u kowtouanas xumus [ Teker] : Hayunas 6ubnuoteka 11
yuebHuk / B. B. benuk. - 2-e uzn., crep. - M. : Akagemus, 2006. - 288 c. - (Bsiciee KTy
npodeccroHanbHOe 00pa3oBaHne. XMMHUYECKHE TEXHOIOTHH). um. B.I1. Actadrena
2 |lenbman, Mapk Uocudosuu. Komnonanas xumus [Teket] : yueoHuk / M. U. Hayunast Gubnuoreka 20

I'enpdpman, O. B. KoBanesuy, B. I1. FOcTparos. - 4-e u3zn., crep. - CII6. : Jlans,
2008. - 336 . : un. - (Y4eOHUKH TSI BY30B.)

KI'T1Y

nMm. B.I1. Acradrena




[TpakTuky™m 1o koyutouHOM XumuH [ Texct] : yaeOHOoe mocooue / pen. M. U. Hayunas 6ubimoreka 20
I'enbdman. - CII6. : JIanb, 2005. - 256 c. : wi. - (YueOHUKH IS BY30B. KTT1Y
CrenunanbHas TuTepaTypa).

parypa) um. B.II. AcrapreBa
3yes, A.1O. ®usnueckas xumus. [Ipaktukym : yaedHoe nmocodue / A.1O. 3yes, B.A. OBC «YHuBepcuteTckas WNunuBunyanbHbIi
UYepemnanos, [1.C. LIsetkoB ; pea. A.1O. 3yesa. - EkarepunOypr : U3narenbcTBo OMOIHMOTEeKA OHITANH» HEOrpaHUYEHHBIN
VYpanbsckoro yausepcuteta, 2012. - 124 c. - ISBN 978-5-7996-0787-6 ; To xe JOCTYTI
[DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239716

JlonoJIHUTeIbHAS JINTEPATypa
Monyab Ne 1, Ne 2, Ne 3, Ne 4

Wnmonutos, E. I. ®usnyeckas xumus: yaeonuk/ E. I. UnmonuTos, A. B. Aptemos, Hayunas 6ubnuoreka 30
B. B. Barpakos ; pex. E. I'. Unmonutos. - M.: Akagemus, 2005. - 448 c. - (Bsiciee KTTIY
npodeccuonanbHoe oOpazoBanue. [lenarornueckue crnenuanbHocT). - ISBN 5-
7695-1456-6: 489.54, 489.54, p. uM. B.I1. Acra¢bea
Kuoppe, J. I'. ®usznueckast Xxumusi: yueOHUK 1715 CTYAEHTOB XUMHUYECKUX U Hayunast 6ubnuoreka 7
OMOJIOTUYECKHUX CIIeIMAIIbHOCTEH BhIcIUX yueOHbIX 3aBenenuid/ 1. I. Knoppe, JI.
@. KpsutoBa, B. C. My3bIKaHTOB. - 2-€ U311, UcHp. U J011. - M.: Beicmas mkona, KTy
1990. - 416 c.: un.. - ISBN 5-06-000655-7: 1.20 p. um. B.IL. Actadbesa
Crpombepr, A. I. ®uznueckas xumus: yueOuuk/ A. I. Ctpombepr, . I1. Cemuenko ; Hayunast Gubnuoreka 15

pen. A. I. Crpombepr. - 4-e u3a., uchp.. - M.: Beicmas mkona, 2001. - 527 ¢.: uin. -
ISBN 5-06-003627-8: 92.00; 98.00 p.

KI'T1Y

nMm. B.I1. Acradnena




EBcrparosa, K. U.. ®usndeckas u xoymionanas xumus: yaeonnk/ K. M. EBctparosa, Hayunas 6ubnmoreka 9
H. A. Kynpuna, E. E. Manaxosa. - M.: Beiciias mkosna, 1990. - 487 c.: ui.. -
ISBN 5-06-001018-X: 1.40 p. KTy
uM. B.I1. AcradbeBa
bazapos, W.I1. MeTononornuyeckue npodiaeMbl CTaTUCTHUECKON (DU3UKU OBbC «YHuBepcurerckas WNHnuBunyanbHbINA
tepmonunamuku / W.I1. BazapoB. - Mocksa : MockoBckuii yHuBepcutert, 1979. - 88 OMOIHMOTEeKA OHITANH» HEOrpaHUYEHHBIN
c. : mi. ; To ke [DnexTponHsIii pecypce]. - URL: JOCTYTI
http://biblioclub.ru/index.php?page=book&id=482779
baiipamos, B. M. Hayunas 6ubnuoreka 15
XuMuyeckas KHHETHUKA U KaTallu3 | IPUMEPHI U 33/1a4 C peUICHUsIMH . y4eOHoe
nocobue/ B. M. baiipamos. - M.: Akanemus, 2003. - 320 c. - ISBN 5-7695-1293-8: KTy
410.00, uM. B.I1. ActadbeBa
YyedoHo-MeToANUECKOE o0ecnmeuyeHmne
IS CAMOCTOSATEIbHOI padoThI
Monyab Ne 2, Ne 3
I'opuocraes JI.M., JlaBpukosa T.U., bynrakoa H.A., Apnonbn E.B. ®usnko- Hayunas 6ubnuoreka 13
XUMUYECKHE METO/IbI CCIIEA0BAHMS XUHOHOB M XUHOUJHBIX COCAMHEHU.
Meroauueckoe nocodue — Kpacnosipck: U3nar. KI'TIY um. B.II. Acradresa, 2007 KTy
um. B.I1. Acradnena
Bynrakosa, H. A. JlabopaTtopHbIii IPakTHUKYM 110 (PU3NUECKON U KOJUIOMIHOW XUMUHU OBbC «KT'IIVY um. B. I1. WNHnuBunyanbHbIN
[Dnexrponnsiii pecypc] / H. A. Bynrakosa; KpacHosip. roc. nea. yH-T um. B. I1. AcradneBar HEOTpaHUYCHHBIN
ActadneBa. — Kpacnosipck, 2008. — 34 c. — Pexxum goctyma : JOCTYI

http://elib.kspu.ru/document/5500.




Pecypcnl cetn UnTepHer

1 CHpaBO‘IHI/IKI/I 10 XMMHUH U TCXHOJIOI'NH

http://fptl.ru/biblioteka/spravo
4niki.html

CBOOOIHBIN TOCTYT

2 |CopaBouyHBIC MaTE€pHaIbI 110 XUMHUH [ DJIEKTPOHHBIN pecypc]

hemi.nsu.ru

CBOOOIHBIN TOCTYTT

3 |CaliT «AKaieMUK: XUMHYECKas SHIIUKIIOTIEIUS» [ DIEKTPOHHBINA pecypc]

http://dic.academic.ru/contents
.nsf/enc_chemistry/

CBOOOIHBIN TOCTYTT

IIpodeccrnonanbubie ba3bl TaHHBIX 1 HHPOPMAIIMOHHBbIE CIIPABOYHbIE

CHCTEMBbI
1 |MexBy30BcKas 31ekTpoHHas oudmuoreka (MIB) https://icdlib.nspu.ru WNuauBuyanbHbIH
HEOTPaHUYCHHBIH
JOCTYII
2 |East View: yHuBepcasbHbie 0a3bl JaHHBIX [ DICKTPOHHBIN pecypc]: meproauKa https://dlib.eastview.com/ | UnauBuyanbHbIiA
Poccun, Ykpauns! u ctpan CHI' . — Qnexrpon.jnan. — OO0 UBUC. — 2011 HEOTPaHUYECHHBIN
JOCTYII
3 |Elibrary.ru [DnexTpoHHBII pecypc] : anekTpoHHas OubnmoreuHas cucrema : 6asa https://elibrary.ru WunuButyanbHbINA
JaHHBIX COACPKUT CBEICHUS 00 OTEUSCTBCHHBIX KHUI'AX U MEPHOTMUCCKUX HEOTpaHUYCHHBIH
M3JIaHUSIX TI0 HayKe, TEXHOJIOTHH, MEIUIIMHE U 00pazoBanuto / Poc. uHpOpM. JOCTYTI

noprai. — Mockaa, 2000.

CormacoBaHo:

_,',”/ -
AN

3aMECTHUTEND JTUPEKTOPA OMOINOTEKH e [ Wlyoununa C.B.

(ROMKHOCTB CTPYKTYPHOTO HOAPA3AEIECHUS) (monmuce) (Pammms 1.0.)



http://dic.academic.ru/contents.nsf/enc_chemistry/
http://dic.academic.ru/contents.nsf/enc_chemistry/

3.2 Kapra maTepuaJIbHO-TEXHHUYECKOH 0a3bl JUCHUIIMHBI
«Puznueckas U KOJJIOHTHAA XUMHUSI»
JIs1 00y4YarIuxcst 00pa3oBaTe;ibHON MPOrpaMMbl

Hampasnenue 44.03.05 I[ledazocuueckoe obpazosarue (¢ 08yms npopuisimu no02omosKi,),
HarpasieHue (nmpoduiib) 06pa3zoBaTeaIbHON NPOTrpaMMBbl buonoaus u xumus

KBATM(UKALUS: OAKAIA8D
10 OYHOH popme 0OydeHuUs

Aynuropusi

OodopynoBanne (HaIAAHbIe NOCOOHS, MAKETbI, MO/IeJIH, JIA0OPATOPHOE
000py10BaHHE, KOMIILIOTEPHI, HHTEPAKTHBHbIE TOCKH, HH(POPMALHMOHHbIE
TEXHOJIOTHH, IPOrpaMMHOe ofecriedeHue u ap.)

Y4yeOHas aynuropust

AJIA MPOBEACHUA 3aHATHIl JICKIIUOHHOTO0 THIIA CEMUHAPCKOI'0 THUIIA,

KYPCOBOI0 NPOEKTHPOBAHUS (BHINOJTHEHHSI KYPCOBBIX padoT), rpPyNNoBbIX H HHANBUAYAJIbHBIX
KOHCYJIbTalMii, TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH JIeKIIMOHHOI0 THIIA

660049,
KpacHosipcknii
Kpaii, I.
Kpacnosipck, ya.
Anpl JlebeneBoid, 1.
89, ayn. Ne 5-23

MynbsruMenna npoekTop-1mrt., HoyTOyK - 1 mT., ”HTepaKTHUBHAA JOCKa - 11T,
aKycTHudeckas cucrema-1r., yuebHas qocka-1mrT., nepuoguyuecKkas cuctemMa
XUMHUYECKHUX AJIEMEHTOB

Linux Mint — (CBo6oanas nuiensus GPL)

660049,
KpacHosipcknii
Kpaii, I.
Kpacnosipck, ya.
Anpl Jlebenenoi, 1.
89, ayn. Ne 5-28

Hoyt06yk-11mT., mpoextop-11it., s5kpan- 1 1IT., 3IeKTpUUeCKUe TUIMTKU- [ 1T,
naboparopHas mocyaa (JUHEHKH, MUHLIETHI, CHUPTOBKY, Yaiku [letpn),
XPaHWIUIIE JJISI XAMAYECKUX PEaKTUBOB-2IIT., HA0OP JIJIsi XUMHUYECKUX
MPAKTUKYMOB-9IIT., XUMHUYECKHE PEaKTUBBI, JOCKa yueOHasi- | IT., BHITSKHON
mkad-2mrT., yaeOHO-MeToAIecKast TuTeparypa, 1adbopartopHsie cTomib-1 1mrT.,
yueOHbIe TaOIHIIBI

Linux Mint — (Cob6oanas nurensust GPL)

YueOHas aynuropust

JJIs1 TPOBeJIeHUs1, 3AHATHI CEMMHAPCKOI0 THIA, JIA00PATOPHBIX PadoT

660049,
KpacHosipckuii
Kpau, I.
KpacHosipck, yJ1.
Anbl JlebeneBoii, 1.
89, ayn. Ne 5-11

IlepememnBatoiee ycTpoicTBo-1mrt., akBaguctuiuarop J9-11mr.,
(boTorneKkTpoKaIopuMeTp- 1 IT., BeChl- 1 IT., CYIMIMIbHBIN mKad-211T.,
XUMHYECKas MOCYNa, IITATUBBI, TEPMOCTAT, XPAHWIHILE 11 XUMUYECKUX
PEeaKkTUBOB-1IT., XUMHUYECKHE PEAKTUBbI

Ilomenmenus Aj11 CaMOCTOATEIbHOM paﬁoTbl

660049,
Kpacnosipckuii
Kpau, I.
Kpacnosipck, yJ1.
Anbl JlebeneBoii, 1.
89,

1-05 HenTp
CaMOCTOSATEJIbHOI
padoThI

KoMIproTep- 15 mt., MOVY-5 mr.

Microsoft® Windows® Home 10 Russian OLP NL AcademicEdition
Legalization GetGenuine (OEM nutiensus, koutpakt Ne Tr000058029 ot
27.11.2015); Kaspersky Endpoint Security — JTui cepruduxar NelBOS-
190415-050007-883-951; 7-Zip - (CBoboaHas nunensus GPL);

Adobe Acrobat Reader — (CBoOonnast munensusi); Google Chrome —
(CBobomnas munensus); Mozilla Firefox — (Ceo6oanas muieH3usi);
LibreOffice — (CBo6oanas munensus GPL); XnView — (CBoboaHas
munensus); Java — (Coboanas nunensus); VLC — (CBoboaHast TUIIECH3UA).
I"apanT - (morosop Ne KPC000772 ot 21.09.2018) KoncynbranTlintoc
(moroop Ne 20087400211 ot 30.06.2016)

HOYTOYK-10 mT.

AnpT O6pazoBanue § (muren3us Ne AAO.0006.00, norosop Ne JIC 14-2017 ot
27.12.2017)




