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1. CTpykTrypa u 0011as1 TPYA0EMKOCTh AUCHUIITTHHBI
OO0mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aueTHbIe enuHUIIBI (144 yacoB)

Ounas hopma oOyueHus

Kypc 2
CemecTtp 3
Jlexmun 18
IIpakTuueckue (CEMUHAPCKUE) 3aHATUS -
JlaboparopHble 3aHATHS 36
Koncynbranun -
Htoro aynmuToOpHBIX 3aHATHI 54
CamocrosiTenpHas padbora 90

KypcoBas pabota -

dopma KOHTPOJIS

DK3aMeH _
3a4EeT +
OO011€ee KOJIMYECTBO YacOB 144

2. llesu u 32124 OCBOEHHUS M CIIHILINHbBI
2.1. e TUCHUNJIMHBI

1. CdopmupoBaTh y CTyACHTa YETKOE MpEACTaBICHUE O (PYHIAMEHTAIbHBIX TEOPETHUYECKUX H
OKCIIEPUMEHTAIbHBIX OCHOBAaX (PU3UYECKOW M KOJUIOMIHOM XHUMHM M WX MPHIOKEHUU B
MIPOU3BOJICTBE U TEXHOJIOTUHU MTPOIYKTOB MUTAHUS.

2. CrnocoOcTBOBaTh BBIPAOOTKE y CTYAEHTAa HHTEpeca K HCCIEI0BATEIbCKON J1eATeIbHOCTH,
NOOUTHCSI AKTHUBHOTO IIPUMEHEHHUSI TIOJYYCHHBIX 3HAHUM TIPU BBIIIOJIHEHUH KYPCOBBIX U
BBIMTYCKHBIX KBATH(PUKAIIMOHHBIX PaboT.

2.2. 3agaun AMCHUILIHHBI

['maBHOM 3anmauelt quctMmanHbl «@Pu3ndeckas U KOJJIOWJHAS XUMUS» SBISETCS (pOPMHUPOBAHUE
TBOPYECKH pabOTaAOMIMX OaKalaBpOB C Pa3BUTHIM HAYYHBIM MBIILIICHUEM, 00JIaIal0INX HEOOXOIMMBIM
3armacoM 3HaHUM B oOmactd (U3NYECKOH M KOJUIOMJHOW XUMMH, CHOCOOHBIX HCIIOJIB30BaTh
TEOPETUYECKUE 3HAHUS IIPU PEIICHUH MPAKTUYECKUX 3a]1a4, IPOSBISIA IIPU ITOM CaAMOCTOSTEIBHOCTh U
UHULUATHUBY.

OpHolt U3 BaKHBIX 3a7au NMPU U3YYEHUU JTAHHOTO Kypca SIBJISIETCS OBJIaJIEHUE KOJUYECTBEHHBIMU
METOAAaMH, KOTOPBIE€ IMO3BOJIAT IPOTHO3UPOBATH U ONKCATH MPOTEKAHUE XUMUYECKHUX IPEBPALLECHUN B
Pa3INYHBIX YCIOBHUSAX.

Hpyroii BaxxHOM 3amauell u3yyeHHs Kypca (U3MUECKOW W KOJJIOWIHOH XHUMHUM SIBISETCS
olpezeNieHue TpaHUI] NPUMEHUMOCTH METO/J0B TEPMOIAMHAMHMKHU K Pa3IUYHbIM (U3HKO-XUMHUYECKUM
IIPOLIECCAM.

bonpmiol pasgen mnporpaMMbl CBSI3aH C IIMPOKMM IPUMEHEHUWEM 3HAaHWW 10 pacTBOpawm,
HEOOXO/AUMBIX CIIEUATUCTY-TEXHOJIOTY MUIIEBbIX TPOU3BOJICTB.

BaxxHOl 3amadeld Kypca SBISETCS H3YyYEHHE KOJUIOMJTHO-XMMUYECKHX 3aKOHOMEPHOCTEH,
MPOSIBJIAIOIINXCS B PA3JIMYHBIX OTPACIAX IMUIIEBON IMPOMBILUICHHOCTH, T.K. TEXHOJOTHsS OTIEIbHBIX
IIPOU3BO/ICTB B 3HAYUTEIILHOMN CTENEHU SBJISETCS TEXHOJIOTHEN TUCIIEPCHBIX CUCTEM.



3. Mecrto aucuumiannsl B cTpykrype OIIOII 6akanaBpuarta

b1.B.08. BapuaTtuBHas yacth 010Ka 1.

Huctunmuna «®u3nueckass W KOJUIOMIHAS XHUMHS» OTHOCHTCS K Y4YEOHBIM JAHCITUIUTHHAM
BapuaTHBHOW YacTh Oioka 1 OCHOBHOH mpodecCHOHaNbHONW 00pa3oBaTEIILHON TporpaMMbl (1anee
OIIOII) nanpaBnenust ToAroToBKU «IIpOayKThl TUTAHUS )KUBOTHOTO TMPOUCXOXKICHUS», KBaTU(UKAIUS
— Oakamnasp.

N3yuenne IuCHUIIIMHBI Oa3upyeTcs Ha aKTyalIn3alldd MEKIUCHUIUIMHAPHBIX 3HAHUH 110
cienyromuM aucuuiuiiHaM:  «Marematuka», «OCHOBBI OOIIE W HEOPTraHMYECKOM XHUMHMY,
«Opranuyeckasi XUMHsI.

TpeOoBaHusI K «BXOAHBIM» 3HAHUSM, YMEHHUSM M TOTOBHOCTSM OOYYalONIErocsi MPH OCBOCHUU
JTUCHMILTUHBI «DHU3ndecKas U KOJUIOUIHAS XUMUSI»:

3HaTh:

1)OCHOBHBIE ITOHATHS MaTEMATHKH, METOIbBI PEIICHHUS 3a/1a4, METObI cOOpa, aHaIn3a ¥ 00pabOTKH
uHpopManuy,

2) OCHOBBI XHMHUYECKOM HAayKH KakK OOJIACTH COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYCCKHX
MPEBPAIICHUIT HEOPraHWYECKUX M OPraHMYECKUX BEHIECTB, KaK OCHOBBI MHOTHX SIBJICHUH XUBOU H
HEXUBOU MTPUPOIBI; MPEICTABICHUN O MAaTEPUAILHOM €MHCTBE MUPA,

3) OCHOBHBIC MTOHSATHS M 3aKOHBI XUMUU;

4) knaccu()UKaIUIO U CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIaHMYECKHMX COCAMHEHHH, TPOrHO3UPOBATh
BO3MOKHOCTB OCYIIECTBICHUS XUMUYECKUX PEAKIIUN, OOBACHATh 3aKOHOMEPHOCTH UX MPOTEKAHMUS;

5) ocHOBHBIC PUBHKO-XUMHUUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX ITPOIIECCOB;

6) OCHOBBI XUIMHHU PACTBOPOB;

7) OCHOBHBIC MTOHSATHS U TEOPETUUECKHE OCHOBBI OPraHUYECKON XUMHH,

8) 0COOCHHOCTH CTPOCHHMSI M PEAKIIMOHHON CHOCOOHOCTH OCHOBHBIX KJIaCCOB OPraHUYECKHUX
COCITMHEHHI;

9) Hay4uHbIE OCHOBBI KJTACCU(UKAIIMH, HOMEHKJIATYPhl U H30MEPUU OPraHHYSCKUX COCAMHEHUIT,

10) mpaBuna xpaHEHUS XMMHYECKHUX PEAKTHBOB, IpaBHiIa OE30IaCHON pPabOThl ¢ XMMUYCCKUMH
BEIIICCTBAMH.

YMmerh:

1) caMOCTOSITENHHO OMPENENsATh LW CBOEro OOy4YeHHs, CTaBUTh U (POpMyIUpoBaTh i ceOs
HOBBIC 3aJjaud B y4yebe W TO3HABaTEeNbHON [EeATENbHOCTH, Pa3BUBAaThb MOTHUBBI M HHTEPECHl CBOEH
IM03HABATEILHOM JESITCIIHFHOCTH,

2) caMOCTOATEIHbHO MaTeMaTUYECKH KOPPEKTHO CTaBUTh €CTECTBEHHO-HAYYHBIE 3a7a4H, TPOBOJAUTH
CTPOTHE MaTEMaTUYECKUE PACCYKICHNUS,

3) ycTaHaBIMBAaTh CBSI3UM MEXIY pEAITbHO HaONIOJaeMbIMH XHMHUYECKUMHU SBICHUSMU U
MpoIeccaM, TPOUCXOMSIIMIUMH B  MHUKPOMHUpPE, OOBACHATH MPUYUHBI MHOTOOOpa3usi BEIECTB,
3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHMS, a TaK)K€ 3aBUCUMOCTb NPUMEHEHHUS BEIIECTB OT HUX
CBOIICTB;

4) caMOCTOSTENILHO TUIAHMPOBATh M MPOBOUTH XUMHUECKHN SKCIIEPUMEHT C COOJTIOICHUEM MTPABHUIT
TEXHUKH 0€30MacHON paboTHI C BEIIECTBAMHU U JAOOPATOPHBIM 000PYIOBAaHUEM; HCCIIEIOBATh CBOMCTBA
HEOPraHMYECKUX U OPTaHMYECKHUX BEUIECTB, AHATTU3UPOBATH PE3YNIbTAThI MPOBEACHHBIX OIBITOB U JEJaTh
JIOCTOBEPHBIE BHIBO/IBI;

5) wucnonp3oBaTh WHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH, AaKTUBHO TOJIb30BaThCS
CIIPaBOYHBIMU MaTepHaIaMHu M Y4eOHOU TUTEPATyPOH IO XUMUH.

Baanersn:

1) 06a30BbIMH 3HaHHSAMH B 00JacTH (YHJIAMEHTAIBHBIX pPAa3JIE]IOB MaTEMAaTHKH B O0beMe,
HEOoOXOMUMOM Ui BJAQJICHUS MATeMAaTUYECKUM ammapaToM aHalu3a MJaHHBIX W s 00paboTKH
nH(popMaIuu 1Mo y4eOHBIM TUCIUTUIMHAM HaMPaBIEHUS MTOATOTOBKU

2) OCHOBaMH XMMHYECKON IPaMOTHOCTU: CIIOCOOHOCTBIO aHATM3UPOBATh U OOBEKTUBHO OIEHUBATH
KU3HCHHBIC CUTYyaIlMH, CBSI3aHHBIE C XHWMHEH, HaBbIKAMHU O€30MacHOTO OOpaIleHHUsS C BEIIECTBAMH,
WCIONBb3YEMBIMU B TIOBCEJHEBHOM JKM3HU; YMEHUEM aHAJIM3UPOBaTh M IUIAHUPOBATH HKOJIOTUYECKU



0e30MacHoOe MOBECHHE B LIEISIX COXPAHCHHSI 3/I0POBbS U OKPYKAIOIIEH CPEeIbI;

3) mpeacTaBICHUSIMH O 3HAYCHHHM XUMHYECKOW HAYKH B PEIICHUU COBPEMEHHBIX IKOJOTHUECKUX
mpo0OJieM, B TOM YHCIIe B IPEIOTBPAIICHUH TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod;

4) nepBOHAYAIILHBIMU CHCTEMATH3HUPOBAHHBIMU MIPECTABICHUSMH O BEIIECTBAX, UX MPEBPAIICHHIX
Y IPAKTHYECKOM MPUMEHEHUH, MOHATHIHBIM alliapaToM U CUMBOJINYECKUM SI3BIKOM XUMUU;

5) HaBBIKAMH Pa0OTHI C PA3TUIHBIMA HCTOYHUKAMHA HH(POPMAIIUH.

JucuumuimHa ABJIETCSA NPEAIIECTBYIOIIEH Ul M3Y4YEHHs CIEOYIOIUX JUCUUIUIMH: «MeTonabl
HCCIIEA0BAHUSA COCTaBa M CBOMCTB IMILEBBIX NPOAYKTOBY», «buoxumus», «Peonorus», «lIpoueccel u
annaparbl NHIIEBBIX NPOU3BOACTB», «llumeBas xumus», «PU3MKO-XMMHUYECKHE OCHOBBI M 00IUe
IIPUHLIMIIBI IEPEPaOOTKU KUBOTHOT'O CHIPB», «TE€XHO-XUMUYECKUI KOHTPOJIb HA MIPEANIPUATHSIX OTPACIH
(IPOSYKTOB JKUBOTHOT'O ITPOUCXOKICHHUS)».

W3ydyeHrne naHHOW y4eOHOW MUCIUIUIMHBI SIBJSIETCS TOATOTOBKOWM CTyIEHTa K OymyIei
po¢eCCHOHATILHOM 1€ATEIbHOCTH — IPOU3BOJICTBEHHO-TEXHOJIOTHYECKOIA.

4. TpeOoBaHus K pe3yJibTaTaM OCBOEHHS JUCHMILIHHbI

B pesynapTare wu3ydeHus MHaHHOW JUCHUIUIMHBI CTYJIEHT [OJDKEH 00JaJaTh CleqyIIIUMU
npo¢ecCHOHATbHBIMUA KOMIIETEHUMSIMU
® CIOCOOHOCTHIO MPHUMEHSTh METPOJIOTHYECKHE MPHUHILHUIBI HWHCTPYMEHTAIbHBIX H3MEPEHUIA,
XapakTEPHBIX IS KOHKPeTHOM npeamerHoii obmactu (IK-4);
® CIIOCOOHOCTHIO OPTraHW30BBIBAaTh BXOJHOW KOHTPOJIb KAadeCTBAa CBHIPbS W BCIIOMOTATEIIbHBIX
MaTepUajoB, MPOU3BOJCTBEHHBIA KOHTPOJIb MONyPabpUKaTOB, MapamMeTpOB TEXHOJIOTHYECKHX
MIPOIIECCOB M KOHTPOJIb KauecTBa rotoBoi nmpoaykiuu (IK-5).
OOmuM CcpeiCcTBOM KOHTPOJIS SIBISICTCS BBEIEHHAs B YHUBEPCUTETE OaIbHO-pEHTHHIOBas
CHCTEMa OLIEHKHU YCIIEBAEMOCTH CTYJIEHTOB CIIELIUAINTETa U HallpaBJICHUM OakaiaBpuara.
B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI O0YYarOIHIACS TOMKEH:
3HaTh:
Lenu u 3a1aun GU3MUYECKOI U KOJUTOUIAHOW XUMHH, IIYTH U criocoObl ux pemienus (ITK-4).
2. Ponb um 3HaueHWEe METOJ0B (MU3MUYECKON M KOJUIOWIHOM XUMHUHU B MPAKTUYCCKOU ICSITEIHLHOCTU
CIeIaIrcTa-TeXHosora numieBbix npoussoacts (ITK-4, TTK-5).
3. OCHOBBI XHMHYECKON TEPMOIMHAMHUKHU U TEPMOXHUMHH, XHMHYECKOTO PABHOBECHUS M XMMHUYECKOM
kunetuku (ITK-4, TIK-5).
4. TepMonvHaMUYeCKHE CBOWCTBA pPAcCTBOPOB HEIIEKTPOJIUTOB U OCOOEHHOCTH PpPacTBOPOB
anektpoautos (ITK-4, TTK-5).
Ocuogel nekrpoxumun (ITIK-4, TIK-5).
OCHOBBI COBPEMEHHOT'0 YUeHHs 0 AucrtepcHoM coctosiauu BeniectBa (ITK-4, TTK-5).
SIBnenus Ha rpanunax pasnaena ¢as (IK-4, TIK-5).
[TyTi 1 ycinoBusi BOBHUKHOBEHUS JUCTIEPCHBIX CHUCTEM, UX 0COOBIE MOJIEKYJSIPHO-KMHETHYECKUE,
onTHYeCcKHe u dekTpudeckue croiictaa (I1K-4, TTK-5).
9. TlpoOnemMbl YCTOWYMBOCTH H  pa3pymIeHUs JTUCHEPCHBIX CHCTEM, pa3BUTHE B  HUX
MIPOCTPAHCTBEHHBIX CTPYKTYp CO CBOEOOpPA3HBIMH PEOJIOTMUECKHMHU CBOMCTBaMH, YIpaBlICHUE
coiictBamu aucnepcHbix cuctem (ITK-4, TIK-5).

=

NG

YMeTh:

1. CamocrosarenbHO paboTaTh ¢ y4yeOHOM M CIPaBOYHOM JMTepaTypoil 1o (Qusnyeckoi u
koyutonHo# xumuu (ITK-4, TTK-5).

2. PaccuuThiBaTh OCHOBHBIE HHEPreTHUECKUE XapaKTEPUCTHUKU (PU3MKO-XMMUYECKHX IIPOLIECCOB,
paznuunbie pusnko-xumudeckue Bennunubl ([1K-4, TIK-5).

3. Tlonb3oBarbest PU3MYECKUM M XUMUUECKHM y4eOHbIM o0opynoBanueM (I1K-4, ITK-5).



4. TIporHO3UPOBaTh PE3yAbTAThl (DU3MKO-XUMUYECKHX MPOIECCOB, MPOTEKAIIUX B PA3IAIHBIX

cHCTeMax, OMUpasch Ha Teopernueckue nonoxenus (ITK-4, ITK-5).

Hayuno o6ocHoBbIBaTh HabmoqaeMele siBneaus ([TK-4, ITK-5).

6. IlpousBoauTh (PUMKO-XUMUYECKHUE H3MEPEHHUs, XapaKTepU3YIOLIMe T€ WU HHbIE CBOICTBa
pacTBOpoB, cMecel u apyrux oobvektoB (I[1K-4, [TIK-5).

7. llpencraBiaTh AaHHBIC DKCIIEPUMEHTAIBHBIX HCCIeq0BaHUN B BHuie rpaduko u tadmui (ITK-4,
I1K-5).

8. IlpencraBnsiTh pe3ynbTaThl SKCIEPUMEHTOB W HAOMIOACHHIM B BUJE 3aKOHUEHHOTO MPOTOKOJIA
uccnenoanus (IIK-4, TTK-5).

Baagern:

1. HaBblkaMu caMOCTOSTETBHOW PaOOTHI ¢ Y4eOHOUM, HAYYHOW W CIPABOYHOW JIMTEPATYpPOMl; BECTH
MOKCK U Jenath obobmaromire BoiBos! (ITK-4, ITK-5).

2. HaBpikamu Oe3omacHOW pabOTBI B XUMHUYECKOW Jaboparopud W yMEHHUsS oOOpamarbes ¢
XUMHUYECKON TMOCYJI0i, peakTUBaMH, padOTaTh C Ta30BBIMH TOpEJIKaAaMH U 3JICKTPUUECKUMU
npubopamu (ITK-4, ITIK-5).

3. OCHOBHBIMHM TNpUEMaMH M TEXHHUKOHW BBIOJHEHUS SKCHEPUMEHTOB, UMETh HaBBIKH pPadOThHI C
bu3MKo-XuMHYECKUMU ITpudopamu u ycranoBkamu (I1K-4, [TIK-5).

o

[lpu npoBeneHMM YYEeOHBIX 3aHSATHI OOECIIEYMBACTCS PA3BUTHE Yy OOYYAIOUIMXCS HAaBBIKOB
KOMaH/JHOW pabOThl, MEKIMYHOCTHOW KOMMYHHKAIIUM, TPUHATHS PEHICHUH, JUACPCKAX KauyecTB
(BKiIrOYasi Mpu HEOOXOJUMOCTH IPOBEACHUE MHTEPAKTUBHBIX JIEKIIUH, IPYNIOBBIX JUCKYCCUM, POJIEBBIX
UTp, TPCHUHTOB, aHAIN3 CUTYaI[Mii ¥ HMUTAIMOHHBIX MOJEJICH, NpernoiaBaHie TUCIUIUTNH (MOIyJIci) B
(dopMe KypcoB, COCTABJICHHBIX HA OCHOBE PE3yJIbTaTOB HAYYHBIX HCCIICJOBAHUMN, B TOM YHCIIC C YYCTOM
PETHOHATIBHBIX OCOOCHHOCTEH TMPO(ECCHOHATBHONW AEATSIBHOCTH BBITYCKHHKOB M MOTPEOHOCTEH
paboTonmareneii).



5. Couepma}me H yqeGHO-MeTOHI/I‘leCKaH KapTa THCIHUIIJINHBI

Howmep HaunmenoBanue teM (BOIpocoB), CamocrosiTenbHast paboTa CTYAEHTOB Komnuectso
HeJeNn M3y4aeMbIX 10 JTaHHOU dopma 6aoB Jluteparypa
JCIITLITHHC. 1120 Conepxanue Yacel KOHTPOTIA min max
1-2 OU3NYECKAS XUMUS 4 | OcHOBHBIE TEPMOAMHAMUYECKHUC 10 Koncnexkr, 0 6 [1]- [6],
TIOHSITHSI u OIIpe/ICIICHUSL: YCTHBIH ompoc, [13]- [18]
OCHOBBI XUMHWYECKOMN CUCTEMa, MapaMeTpbl, MPOLECCHI, TIpoBepKa 1/3,
TEPMOJANHAMMUKU. ¢ynkum coctosHuA. Teruora u odopmiieHHe
TEPMOXUMMUS pabora. TepMoauHaMu4eckre nmabopaTopHO
¢yakoun  cocrostHUA.  Hauama paboThI
Jlab. paGora Ne 1. TEPMOJIMHAMUKH. Pacuer
Kanopumerpus. Onpenenenue TEIUIOBBIX () (HEKTOB XUMHUECKUX
TEIJIOTHI PACTBOPEHHUSI U TEILIOTHI peakuuii. Pacyer sHTpomuu mpu
THPaTO0Opa30BaHuUs COJIEH. Pas3IUYHBIX npolueccax.
IIpoueccel B HEU30JIMPOBAHHBIX
CUCTEMaAX. Kpurepuii
PaBHOBECHBIX u
CaMOIIPOU3BOJIBHBIX  IIPOIIECCOB.
Pacyer  um3MeHeHMWH  SHepruu
I'mG6ca npu MIPOTCKaHUU
Pas3JIMYHbIX IPOIECCOB.

3-4 XUMHUYECKOE 4 | Xumuyeckoe paBHOBECHE. 10 Koncnekr, 0 6 [1]- [6],
PABHOBECHE. KOHCTAHTHBI KoncranTsl paBHOBecus. 3akoH YCTHBIH OTIpOC, [13]- [18]
PABHOBECUS. CMEILIEHUE JeictByromux mMace. CmeleHue MpoBepKa 11/3,

PABHOBECUS paBHOBECHS: TIPUHIIAT Jle othopmieHue
IHatense — bpayna. Pacuer 1ab0paTOpHOI
JIa6. padora Ne 2. KOHCTAHTBI PaBHOBECHSI M COCTaBa paboTsI
Xumudeckoe papHOBecHe. BimsiHue PaBHOBECHOM CMecH 1o
KOHIICHTPAIHH BELIECTB, TEPMOJIMHAMUYECKUM JaHHbBIM.
YUYacTBYIOLIMX B PEaKiny,
TEMIIEPaTypbl U KUCIOTHOCTH
Cpe/ibl Ha CMELIeHHE PAaBHOBECHSI.

5-6 PACTBOPBIL. 4 | PactBopsl. TepmonuHamuueckas 10 Koncnexr, 0 6 [1]- [6],
TEPMOJINHAMUYECKHUE XapaKTEepUCTHKA U CBOMCTBa YCTHBIH o1Ipoc, [13]- [18]
CBOMCTBA UJEAJBHBIX ujeallbHbIX pacTBOpPOB. [laBienue MIpoOBEpKa 11/3,

PACTBOPOB HACBILEHHOTO  mapa.  3aKoH odopmireHne




Payna. Temneparypa 3amep3aHus

nabopaTopHOU

JIa6. padora Ne 3. u TemIeparypa KHITEHUS paboTsl
PactBopsl. CIocOOBI BRIpayKeHHS pa30aBIeHHBIX pacTBopoB
WX KOHIEHTpanuu. Pacaer (kprockomust W H0YIHOCKOITHS).
TEPMOJMHAMUYECKIX CBOMCTB. Ocmoc u OCMOTHYECKOE
nmasienue. 3akoH Baat-T'odda.
7-8 PACTBOPBI Teopust HEKTPOTUTHIECKOH 10 Koncnexkr, 7 [1]- [6],
IJEKTPOJIUTOB, UX qucconpanyu. CteneHp YCTHBIH o1poc, [13]- [18]
OCOBEHHOCTN. Jnuccounanuu. M3oToHndeckui MpOBEpKa 11/3,
SJIEKTPOIIPOBOJHOCTb ko3¢ ¢unnent. Koncranra odopmiienne
PACTBOPOB JIUCCOIMAIIUH CITa0BIX 11a00paTOPHBIX
JJIEKTPOJINTOB JIEKTPOJIUTOB. 3aKOH pa3BeICHUs pabort
OcrtBanpaa.
JIa6. padora Ne 4. OIEeKTPONPOBOIHOCTH PACTBOPOB
DNeKTPONPOBOIHOCTH PACTBOPOB 3JIEKTPOINTOB. Y AeTbHAs U
3JIEKTPOJIUTOB. MOJIbHAsI JJIEKTPOIIPOBOAHOCTH.
Kongykromerpuieckoe IToaBrXHOCTH HOHOB U YHCIIA
oTpezielIeHNe KOHCTAHThI neperoca. 3akoH Konbpayma.
JMCCOIMAINH YKCYCHOH KHCJIOTHI. Kongykromerpus. Mexannsm
JIa6. padora Ne 5. BO3HHKHOBEHHS 3JIEKTPHUECKOTO
Omnpenenenne D/]C n paboThl notennuaina. Kontaktaeie,
raJIbBAHUYECKOT'O 3JIEMEHTA. ANIEKTPOAHBIE U TN Hy3HOHHBIE
IloTenunomeTpus. HNOTEHLUANbI. Y CTPOUCTBO U
paboTa rajJpbBaHUIECKOrO
3JIeMEHTa. DIEKTPOABIIKYILAST
cuna. [loreHnmomeTpus.
9 1 PYBEXKHASI ATTECTALIUS IMoaroroska x 1 pybexHoi 2 Kommnsroreproe 25 [1]- [6],
aTTecTaluu TECTUPOBaHHE [13]- [18]
9-10 | KOJUVIOUIHAS XUMMUS OO1mue cBOWCTBA ANUCTIEPCHBIX 8 Koncnekr, 5 [71- [12],
cucreM. Knaccuduxarust YCTHBIH o1Ipoc, [17]- [20]
NPEIMET U COJIEP)KAHUE JIUCTIepCHBIX cucteM. Poib MpoBepKa 1/3,
KYPCA KOJLJIOMJIHOM KOJUIOMJIHOM XUMHH B TIPUPOJIE, odopmieHne
XUMMUU. OBILUE CBOMCTBA ee 3HaueHHe JUIsl XUMHIECKOM J1a00PaTOPHBIX
JIMCHEPCHBIX CUCTEM. TEXHOJIOTMU MHOTHX OTpaciei pabot
KJIACCUOUKALMSI npounsBocTBa. Koyonnnas
JUCIIEPCHBIX CUCTEM XUMHs ¥ 3aLIUTa OKPYKAOIIEH

JIa6. padora Ne 6.

CpeAabl. OCHOBHEIE IIOHITHS K
OIIpCACIICHUA KOJ'IJ'IOI/I,HHOf/'I




[Monyuenne mopoOHBIX 1
TO(GUIBHBIX KOJTOMTHBIX
pacTBOpPOB.

JIa6. padora Ne 7.
[lonydeHnue 3MyabCHil U NIEH U
H3Y4YEHHE UX CBOMCTB.

XUMHUH.

OtnuuuTensHbIC MIPU3HAKH
JIMICTIEPCHBIX CHCTEM:
TeTEPOTEHHOCTh U JUCIIEPCHOCTB.
Kraccudukamms JVCTIEPCHBIX
CHCTEM (o] arperaTHoOMy

COCTOSIHUIO, IO KHHETHYECKHUM
CBOMCTBaM aucrepcHoi dasebl, 1mo
pasmepy 4acTull, 1o
B3aUMOJECHCTBUIO MEXKAY
YaCTULIAMU U CPEOK.

11-12 MNOBEPXHOCTHOE [ToBepXHOCTHOE HATSHKEHHE KaK 10 Koncnexkr, [71- [12],
HATSI’)KEHUE U Mepa CBOOOHOW 3HEPTUU YCTHBIH o1poc, [17]- [20]
HOBEPXHOCTHASA HNOBepXHOCTU. OCHOBEI TIpoBepKa 1/3,
JHEPI'UA. AICOPBLIUA U TEPMOIUHAMHUKHU IIOBEPXHOCTHBIX odopmiieHHIEe
HOBEPXHOCTHOE SABICHUNA. MeTobl H3MEpPEHHS n1abopaTOPHBIX
HATAKEHHUE. IIOBEPXHOCTHOI'O HATSKEHUS pabot
HOBEPXHOCTHAASA JKUIKOCTEN.
AKTHUBHOCTbD. BayTpennas (monHas) ynenbHas
ITOBEPXHOCTHO- MOBEPXHOCTHAS SHEPIHSL.
AKTUBHBIE BEILIECTBA Ypasuenue ['u66ca-
JIa6. paGora Ne 8. l'ensmronsua. I[loBepxHOCTHAsS
aKTUBHOCTb. [loBepXHOCTHO-
IToBepXHOCTHBIE SIBICHUS U
axtuBHble ([TIAB) n
MOBEPXHOCTHOE HATSKEHUE.
o MOBEPXHOCTHO-NHAKTHBHbIC
Omnpenenenne MOIHOH
9 BeIlleCTBA. Y paBHEHHE
MOBEPXHOCTHOM SHEPTUH
o [Iumkosckoro. IIpaBuino Arokio-
KHUJKOCTEH. Tpay6e
JIao. paGora Ne 9. P C .
BOWCTBA pacTBOpOB
IToBepXHOCTHO-aKTUBHBIE
" KOJIJIOUIHBIX ITAB.
Bemecta. MccaenoBanne Knaccudmxars MAB.
MHUIIEJUI000pa30BaHUS B pacTBOpax
o Murnennoobpa3oBaHue u
ITAB. Omnpenenenue KpUTHIECKOMH
KOHIEHTpAIIH con}o61/m1/13aum/; B pacTBOpax
munetooopazosanust (KKM) mo KomonIHEX HAB.
W3MEHEHHIO TOBEPXHOCTHOTO
HaTsDKeHH pacTBopos [TAB.
13-14 AJICOPBIUA HA TPAHUIIE AncopOrust Ha TpaHHIE pasjena 10 Koucnekr, [71- [12],
PA3BJEJIAT - T, T- PACTBOP. TBEpAOE TEJIO — Ta3, XKHUIKOCTb — YCTHBIH orpoc, [17]- [20]

YPABHEHUE ®PENHJINXA.

ra3.  VYpaBHeHue  aacopOumu

npoBepKa 1/3,




TEOPUA OpeliHnxa. Teopus odopmiieHne
MOHOMO.JIEKYJIAAPHOI MOHOMOJEKYJISIPHOH — agcopounu nmabopaTopHOH
AICOPBIINUA JIDHI'MIOPA. Jlenrmropa. Ancopbrmss  Ha paboTsl
3AKOHOMEPHOCTHA TpaHUIEe pas3fena TBEPIOE TENO —
MOJIEKYJISIPHOW, MOHHOM pacTBop. MonekymspHas
N MTOHOOBEMEHHOM ancopblMs M3 PacTBOPOB:
AACOPBIINN BIMSHHUE MPUPOIBI aacopOeHTa,
pacTBOpUTENS. M PACTBOPEHHOTO
JIa6. padora Ne 10. BeIlleCTBa Ha aJcopoLuio.
AncopOuust. AncopOuusi yKCycHOM Opuentanus Mmonekyn ITAB Ha
KHCJIOTHI Ha IOBEPXHOCTH rpanue paszgena ¢das. IlpaBuio
aKTUBUPOBAHHOTO YTIJIA. YpaBHHUBAaHUA HOJIIPHOCTEN
Pebunaepa.  ApcopOuus — u3
pacTBOpoB JIEKTPOJIUTOB.
JlnoTpomHBIE  pAABI  HOHOB.
[IpaBuio ITanera — ®asiHca.
15-16 | CTPYKTYPOOBPA3OBAHUE BricokoMonekynsapHbie 10 Koncnekr, [71- [12],
B IUCITEPCHBIX COCIUHEHUS, HX MOJydeHHEe U YCTHBIH OTIpOC, [17]- [20]
CUCTEMAX. BA3KOCTb OCHOBHBIC (PH3MKO-XMMHUYECKHE TIpoBepKa 1/3,
JKUJIKOCTEM. CBOMCTBA.  DNAacCTHYHOCT U odopmiienne
BBICOKOMOJIEKYJISIPHBIE Eﬂiizﬁg;’c;; TOMIMEpOB, - X Ha6°p26T§fHHX
COETMHEHUS, UX B};ICOKOMOIJI'ISK.yHSIpHLIe b
CBOHUCTBA. PACTBOPBI SICKTPOITHTHI x
MOJMUMEPOB ’ .
Kiaccupukanms, CBOWCTBA.

Jla0. padora Ne 11.
BricokomornekynspHbie
COEIMHEHUS U MX CBOWCTBA.
Hccnenosanue nporecca
HaOyXaHUsI TBEPABIX MTOJIMMEPOB.

Jlad. padora Ne 12.
Peonorust TuCTIepCHBIX CUCTEM.
M3Mmepenue BA3KOCTH KUIKOCTEN
KaMAJUTSIPHBIM BHCKO3UMETPOM.

W3osnexTpudeckoe  COCTOSIHHE
OEJIKOB.
BzaumopelicTBue MOJIMMEPOB C

pacTBOpHUTENEM: HaOyxaHue,
BBICAJIMBAHME,
cTynHeoOpa3oBaHue, CHHEPE3HC.
OCHOBBI peoJioruu.
Peonornueckue CBOMCTBA

zmcnepcm)lx CHUCTCM. BHSKOCTB
CBOOOJIHO - JHUCIIEPCHBIX CHUCTEM.

CtpykTypoobpazoBaHue B
JTUCTICPCHBIX CUCTEMaXx.
Koarynsmnuonnsie u
KPHUCTAJLTH3AIIHOHHO—

KOHJACHCAIITUOHHBIC CTPYKTYPBEI.




BsI3KOCTE  CTPYKTYpHPOBaHHBIX
CHCTEM.
17-18 ATPET'ATUBHAS 2 2 | ®akTOpel  YCTOMYMBOCTH B 8 Koncnexkr, 5 [71- [12],
YCTOMUYUBOCTH U mo(QOoOHBIX JVCTIEPCHBIX YCTHBIH OIIpoc, [17]- [20]
KOAT'YJIAIUA CUCTEMaAX. Koarymsanus TIpoBepKa 1/3,
JUCHHEPCHBIX CUCTEM. o(QOOHBIX JHUCTIEPCHBIX odopmiieHHEe
TEOPUSA KOAT'YJISIHUN cucreM. [lopor koarymanuu. nmabopaTopHOH
CMOJIYXOBCKOTIO. Brictpas u Me/JIeHHas paboTsl
OCHOBBI TEOPUH JJIDO. KOaryJsus. Teopus
3AKOHOMEPHOCTHA koarynsamuu  CMOIIyXOBCKOTO.
KOATI'YJIAIIUA Koncranra CKOpOCTHU
I'NnAPO®OBHbIX koaryssiiuu. OCHOBBI  TEOpUH
JUCIHEPCHBIX CUCTEM JJIDO.
SJIEKTPOJIMTAMU Koarymsmus rugpodoOHbIX 30meit
3JIEKTPOJINTAMH, €€ OCHOBHBIC
Jla0. padota Ne 13. 3aKOHOMEPHOCTH. [IpaBuno
Y CTOMYUBOCTD U KOAryJIsius lynbue — 'apau.
THO(pOOHBIX TUCTIEPCHBIX CHCTEM.
CuHTe3 THAPO30IIs THAPOKCHAA
AKene3a, U3y4eHHUe ero Koarymsaiuu
U CTaOUIIU3aLUH.
18 2 PYBEXKHASI ATTECTALIAS 2 IMoaroroBka k 2 pybexHOU 2 KomunsioTepHoe 25 [71- [12],
aTTeCTalun TECTHPOBAHHE [17]- [20]
UTOIrO 18 36 90 100




6. O0pa3zoBare/ibHbIE TEXHOJIOTHHI

@opMbl OpraHuzanuM OOy4YeHMS: JIEKLIUH, JEeKIUu-Oecenpbl, abopaTOpHbIE W IMPAKTHYECKHUE
3aHSATHS, CAMOCTOSTEIbHAsI paboTa CTYACHTOB (pellleHue 3a/1a4, BHIIOJIHEHNUE YIPAXXHEHU, COCTaBICHHE
KOHCIIEKTOB, o(hopmIieHHe Tab0paTOPHBIX paboT).

Jns  AgocTHKEeHHsT IUTAHUPYEMBIX pe3ylbTaToB o0O0ydeHus, B JucuuiuinHe «Pusnyeckas u
KOJIJIOUHASE XUMUSD» UCTIONB3YIOTCS pa3iInyHble 00pa3oBaTeIbHbIEC TEXHOIOTHUH:

1. HUngpopmayuonno-passusarowue mexuonio2uu, HampaBIeHHbIC HAa OBIaJCHUE OONBIINM 3al1acoM
3HaHWi, 3aIIOMUHAHIE U CBOOOIHOE ONIEPUPOBAHHIE UMH.

Hcnonp3yeTcss JIGKIIMOHHO-CEMUHAPCKUN  METOJl, CaMOCTOATEIbHOE U3y4YCHHE JIMTEPaTyphl,
NPUMEHEHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CaMOCTOSITENIbHOTO TIOMOJHEHUs 3HAHWH,
BKJIIOYAsl UCIIOJIb30BaHUE TEXHUYECKUX U AJIEKTPOHHBIX CPEJCTB HHPOPMAIUU.

2. [eamenvnocmHvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOA02UlU,  HANpaBICHHbIE  Ha
dbopMupoBaHHE  CHCTEMbl  MPO(ECCHOHAIBHBIX  MPAKTUYECKUX  YMEHUW MpU  MPOBEACHUU
OKCHEPUMEHTAIBHBIX HCCIEJIO0BAaHUM, O00ECHEeUMBAIOIMIMX BO3MOXHOCTh KAUYECTBEHHO BBITOJIHSATH
npodeccuoHaNbHYIO 1eATeIbHOCTb.

Hcnonp3yeTcst aHanu3, CpaBHEHHWE METOJOB MPOBENCHUS (PU3NKO-XUMHUECKUX HCCIEIOBaHUMH,
BBIOOP METO/A, B 3aBUCUMOCTH OT 00BEKTa MCCIEI0BAaHUS B KOHKPETHOH MPOU3BOJICTBEHHOM CUTYAIIUH U
ero MpaKTHYEeCKas peaan3aliusl.

3. Paszsusarowue npodiemMHo-opueHmuposanHvle MexHoa02uy, HapaBleHHble Ha (OPMUPOBAHUE
U pa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICTUTEIHHON aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIHTB,
BUJIETH U POPMYITHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPEICTBA AJISl UX PEIICHUS.

Hcnons3yloTesi BUIBI MPOOJIEMHOTO OOYYEHHS: OCBEIICHHUE OCHOBHBIX MpoOieM (Qu3ndecko u
KOJUIOMIHOM XUMUM Ha JIEKIHSIX, y4eOHbIe TUCKYCCHM, KOJUICKTHBHAs MBICIUTENbHAS NEATEIbHOCTD B
rpyIIax Mpu BHIMOJHEHHH ITOMCKOBBIX Ja00OpaTOPHBIX paboT, peleHne 3a/1a4 MOBBIIICHHOMN CII0KHOCTH.
[Ipn >TOM HCHONB3YIOTCS TEPBBIE TPU YPOBHSA (M3 YETHIPEX) CJIOXKHOCTH M CAMOCTOSITENTBHOCTHU:
npoOJeMHOE U3JI0OKEHHE YUeOHOro MaTepualia IperojaBaTesieM; CO3JaHHE IPEroaaBaTesieM
MpoOJIEMHBIX CUTyalui, a oO0yuyaeMble BMECTE C HUM BKIIIOUAIOTCS B MX pa3pelleHHe; MpernojaBaTellb
JUIIb CO3JaeT MPOOJIEMHYI0 CHTYalHio, a pa3pemarT e€ ol0ydaeMble B XOJI€ CaMOCTOSTEIbHOMN
NeSITeIbHOCTH.

4. Jluunocmuo-opuenmupoganuvle mexHoro2uu 00yueHus, 0OECIeurBaIOIINE B XO0/€ y4eOHOTro
nporecca y4eT pa3IuuHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3JaHNe HEOOXOJUMBIX YCIOBUHM JUIS pa3BUTHS
WX WHAMBHIYaTbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B ydeOHOM mporecce. JINYHOCTHO-
OPHEHTUPOBAHHBIE TEXHOJIOTUM OOYYEHHUs pEaTM3yITCs B pPe3ylbTaTe WHIUBHIYaIbHOIO OOILEHUS
MperoIaBaTelisi M CTyIeHTa MPH clladye KOJUIOKBHYMOB, TIPY BBIMTOJIHEHUH JTOMANTHUX WHIUBUIYAITBHBIX
3aJJaHUi, TIOJJTOTOBKE MHAMBHUIYAIbHBIX OTYETOB MO JaOOPATOPHBIM paboTaM, PEIICHUH OJMMIHAIHBIX
3a7a4, Ha ©KEHEICIbHBIX KOHCYIIbTAIHIX.

M HHOBaMOHHBIE CIIOCOOBI U METO/bI, UCIIONIb3yEMbIE B 00pa30BaTEILHOM IIPOLIECCE, OCHOBAHBI HA
HCMOJIb30BAHUU COBPEMEHHBIX JIOCTH)KEHUH HaykM M MH(POPMALMOHHBIX TexHosoruil. HampaBnensl Ha
MOBBIIIEHUE KayecTBa IOATOTOBKM IIyTEM pPa3BUTHA Yy CTYAEHTOB TBOPUECKHUX CIIOCOOHOCTEH U
CaMOCTOSITENILHOCTH (METO/bl MPOOJEeMHOT0 OOyueHHsl, HCCIe0BaTeIbCKHE METO/bl, TPEHHUHIOBbIE
(GOpMbI, PEUTUHIOBBIE CHCTEMbI OOY4YEHMsI W KOHTpOJIA 3HaHUU W J1p.). Halenenol Ha akTHBH3ALMIO
TBOPYECKOTO TOTEHIMATa W CAMOCTOSTENIbHOCTH CTYJIEHTOB M MOTYT peajiu30BBIBAThCS Ha 0Oasze
MHHOBAIIMOHHBIX CTPYKTYp (Hay4HbIX Ja00paToOpuii, IEHTOB, IPEANPUITUN U OPTaHU3alUN U Jp.).

TpaauuMoOHHBIE JEKIUH M JIAOOpaTOpHBIE 3aHATHS MPOBOAATCA B (OpME C HCHOIB30BAHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

Jlexuus-nuanor — cojep:KaHue MOAACTCS 4epe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIAEHT JOJIKEH
OTBEYaTh HEMOCPEACTBEHHO B XOJI€ JIEKINN.

OmnnaiiH-ceMUHap — pa3HOBHJIHOCTh BeO-KOH(EpeHLMH, MpOBEAECHUE OHJIAHH-BCTpEY WU
npe3eHTanuii yepe3 MHTepHET B pexuMe peallbHOro BpeMeHW. KaKaplii U3 y4aCTHHKOB HaXOJUTCS Y
CBOEr0 KOMIIbIOTEpa (CpeAcTBa CBsA3M), a CBA3b MEXIYy HHUMH IMOJJepKuBaeTcs udepe3 HVHTepHer



IIOCPEACTBOM 3arpy’aeMoro IpWIOKEHHs, YCTaHOBJIEHHOI'O Ha KOMIIBIOTEPE KaKIOr0 Y4aCTHUKA
(Zoom, Meet, Skype u ap.)

Buneokondepennus — ceanc BugeokoHdepenncsssu (BKC) — 3To TexHOIOTUs HHTEPaKTUBHOTO
B3aMMOJICICTBUS ABYX U 0oJiee YJ4aCTHHKOB 00pa30BaTeIbHOro mpoliecca st oOMeHa uHbopMalueil B
pEeaIbHOM PEXUME BPEMEHHU.

TexHonorus 31eKTpOHHOro 00y4eHus (peaau3yeTcs Mpu MOMOILHY AIEKTPOHHONH 00pa30oBaTeNbHOM
cpenst COI'Y mnpu wucnonb3zoBanud pecypcoB OBC, mnpu mnpoBeJeHWH aBTOMATU3HUPOBAHHOIO
TECTUPOBAHUSA U T. 11.).

IIpumeyanus:

1. Bce Buabpl yuebHON pabOThl MOTYT MHPOBOAUTHCA AUCTAHIIMOHHO Ha OCHOBAHHMH JIOKAJIbHBIX
HOPMATUBHBIX aKTOB.

2. B nmemsax peanuzalyy MHAMBHIYAJIBHOTO MOJIXO0Ja K OOYyYEHHUIO CTYIEHTOB, OCYILECTBISIONINX
y4eOHBI TpoIecc MO0 WHAWBUAYAIBHOW TPACKTOPHH B paMKax HHIUBHIYaJbHOTO pabouero
IUIaHa, W3Y4YeHHE MJaHHOW JUCHMIUIMHBI MOXKET OCYIIECTBISTHCS Yepe3 WHIUBUAYAIbHbBIE
KOHCYJIbTAIlMM MPEI0aBaTeisi OYHO, B Yachl KOHCYJIbTALMM, 110 3JIEKTPOHHOM MOYTE, a TaKkKe C
ucnosib3oBanneM Webex, miatdopmel auctaHuponHoro ooydenus Moodle, nuunbiii kabuHeT
crynenta Ha caiite COI'Y, apyrux snemento SUOC COI'Y.

7. YueOHO-MeTOqUYeCKOe 00ecneueHrne caMoOCTOATEIbHOIH padoThl

CamocrositenbHas pabora OO0ydaroLMXCs SBIAETCS OAHMM M3 BHUJIOB YYEOHBIX 3aHATHI.
CamocrosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

CUCTEMATH3alMM U 3aKPEIUICHUS IOJyYEHHBIX TCOPETHMUECKHUX 3HAHUN U NPAKTHYECKHUX
YMEHUI 00y4aroluXcs CTy/I€HTOB;

yrayOieHus U pacllupeHUsl TEOPETUUECKUX 3HAHU;

(GopMUPOBaHHS YMEHMHM HCIIOJIb30BATh HOPMAaTHUBHYIO, IPaBOBYIO, CIIPaBOYHYIO
JIOKYMEHTAIUIO U CHEeLUAIbHYIO JUTEPATypy;

(GOpMHpOBAaHUS CAMOCTOSATENBHOCTH MBIIUICHUS, CIOCOOHOCTEH K CcaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO U CAMOPEAIN3aL1H;

pa3BUTHUS UCCIIEOBATEIBCKAX YMEHUM.

CamocTtosaTenpHas paboTa 0OYYarOIIMUXCS OCYIIECTBISIETCS Ha MPOTSHKEHUU H3Y4YCHHs Bce
JTUCIUTIIIUHBL B COOTBETCTBUU C YTBEPIKJICHHOW B y4eOHOM IIJIaHE TPYAOEMKOCTHIO (IUIsl OUHON (HOPMBI
oOyuenust 90 4acoB) U COCTOUT H3:

paboThl CTYACHTOB C JIGKIIMOHHBIMH MaTepUalaMH, TIOMCKA W aHAJIHW3a JIMTePaTyPHBIX
JAHHBIX M JICKTPOHHBIX HCTOYHUKOB MH()OPMAIIUH TI0 33JIaHHOH TEME;

BBITIOJTHEHUS 33/IaHU AJIs1 caMocTosITenbHOM paboTel B DMMOC COI'Y;

M3YYEHHUS TEOPETUIECKOTo MaTepuana Jiyisl MOArOTOBKH K JJa0OpaTOPHBIM 3aHSTHSIM;
opopmieHus JabOpaTOpHbIX pabOT ¢ BHINOTHEHHEM PHUCYHKOB J1TaOOpPaTOPHOTO
00opy/soBaHusl, pacyeToB (U3UKO-XMMHUYECKUX BEIUYMH U TOCTPOCHUEM TpapuuecKux
3aBUCHUMOCTEIH;

pelleHus 3a/a4, BEIOTHEHUS YIIPAKHEHUH TI0 TeMe 3aHSATHS,

paboThI C TECTaMU U BOTIPOCAMU IS CAMOTIPOBEPKHU;

MOJITOTOBKH K PYOSIKHBIM aTTECTAIUSAM H 3a4eTy.

CamocrosTenbHas paboTa CTYJEHTOB JOJDKHA COOTBETCTBOBATH 0ojee TIIIyOOKOMY YCBOCHMIO
M3Yy4aeMoro Kypca, GopMUpPOBaTh HABBIKU HCCIIEA0BATENbCKOW pabOThl U OPUEHTUPOBATH CTYJIEHTOB Ha
YMEHHE IPUMEHSTh TEOPETUUECKUE 3HAHUS HA IIPAKTHKE.

CamocTrosaTenbHass padoTa JMOJKHA HOCHUTH CHCTEMaTHYECKHIl XapakTep, ObITh HMHTEPECHOW H
IIPUBJIEKATEILHON ISl CTYIEHTA.
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Pe3ynpTaThl caMOCTOSATENBHOM pabOTHl KOHTPOJIUPYIOTCS MPETOAABATEIEM U YUYHUTHIBAIOTCS TPU
aTTecTaluu cTyaeHTa (3auet). [Ipu 3ToM MpoBOAATCS: TECTHPOBAHUE, IKCIIPECC-OMPOC HA CEMUHAPCKHUX U
HpaKTI/I‘-IeCKI/IX 3aHATUAX, 3aCJIy1_HI/IBaHI/Ie JOKJIaa0B, HpOBepKa IIMCBbMCHHBIX pa60T nT.O.

I[J'ISI IIOATOTOBKH K 3aHATHUAM CTYACHTBI IIOJB3YHOTCA y‘{e6HI/IKaMI/I u y‘le6HBIMI/I HOCO6I/I5{MI/I,
YKa3aHHBIMHU B CIIUCKE PEKOMEHJOBAaHHOM JUTEpaTypbl, a TakKe HWHTEPHET-UCTOYHHKamMu. Bce
METOAMYECKUE MaTEpHAIIbl TIPEJICTABIICHBI B CHCTeMe AUCTaHIMOHHOro 00ydeHuss COI'Y Ha miatdopme
Moodle.

8. OIIeHO‘leIe CpeacrBa IJisl TEKYIIEro KOHTPOJIA yCIIeBaeMoOCTH, l'lpOMe)KyTO‘{H()ﬁ arrecranmuu
10 UTOTraM OCBOCHUSA JUCHUIIJINHBI

Texymuit KOHTPOJIb 3HAHUI MPOBOJUTCS MyTEM OLEHKU BBIIIOJHEHUS 3a/JaHUM K MPAKTUYECKUM U
1abopaTOpPHBIM 3aHATHSM, a TaKKE YCTHBIX OTBETOB, PEIICHHS 33J]a4, BBIMOJTHCHHUS XHUMHUYECKUX
yIpaXHEeHUH, MpoBepku 0popMiIeHUs Ta00PATOPHBIX PadoT.

8.1. Meroauka ¢popMupoBaHus pe3ybTHPYIONIEH OLeHKH

MuHuManbHOe KOJMYECTBO 0ayuioB, KOTOPOE CTYAEHT MOXKET HaOpaTh B XOJ€ M3y4EHMs Kypca
JUI TIOJYYEHUs 3a4eTa M dK3aMeHa, — 56; makcuManbHoe — 100. banibl cKiIaapIBalOTCs U3 CIEAYIOIIHUX
[IOKa3aTesei: 3a peryispHble BBICTYIUIEHUS Ha CEMUHapax M paboTy Ha JabOpaTOpHBIX 3aHATUAX U
BBINOJIHEHUE CAMOCTOSITENIbHON paboThl — 10 25 6ayuioB 3a KaxkIbli pyOexk; 3a TecTUpoBaHHE — A0 25
0aJIOB Ha KaX/I0H pyOeKHOW KOHTPOJIBHOM, 10 50 6a/UI0B HAa YCTHOM OTBETE.

BAJIVIBHAS CTPYKTYPA OHEHKH

Mumn. Makec.
dopma KOHTpOJIS KO.JI-BO KOJI-BO
0aJ1J10B 0aJ110B
Texywias oyenka CTyfeHTa B Te4eHHe 1-8 HEIeTN COCTOUT U3: 0 25
o Pabomuvt Ha nexyusax 0 4
e Buinonnenus 3aoanuil Ha 1a60pamopHvIX 3AHAMUAX 0 7
o  Buinonnenus 0omauwiHux 3a0anuil 0
e  CamocmoamenbHuix paoom 0
1-a pybescnan nucoemennan KonmpoavHasa paboma 0 25
Texywaa ouenka cryaeHTa B TeueHue 9-17 Henenm COCTOUT U3: 0 25
e Pabomol na nekuyusax 0 4
® Boinonnenus 3a0anuil Ha 1a00PaAMOPHBIX 3AHAMUAX 0 7
e  Boinonnenus oomawnux 3a0anuil 0 8
o  CamocmosmenvHbix pabom 0 6
2-51 pyOescHas nUCbMeHHAsl KOHMPOJIbHAs padoma 0 o5
Hm
020 0 100
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8.2. ITacnopT
(oH/Ia OLICHOYHBIX CPECTB M0 JUCIUIIIHHE
«Du3nyeckass U KOJIJIOMIHAS XUMUS»

Ne KonTposmpyembie TeMbl (pa3aeJibl) Kox konTpompyemoit HaumeHoBanue
JAUCHHUILIMHBI KOMIIETeHIIUH OLICHOYHOI0 CPeACTBA

1. |Pazgen 1. I1K-4, IIK-5 C6, K, YO, P3, BY,
OCHOBBI XUHMHY€ECKOH TK, 3
TepMoaAnHaAMuKH. Tepmoxumusi.

Jurponus. Bropoe u Tperbe Havyaja
TepMOAMHAMHUKH. JHeprus I'm60ca n
sHeprus I'eabMrosbua.

2. |Paznmen 2. I1K-4, I[IK-5 C6, K, YO, P3, BY,
XuMmnuyeckoe papHoBecHe. KOHCTaHTBI TK, 3
paBHoBecHsi. CMelleHHe paBHOBECHsI.

3. |Pazmen 3. I1K-4, I[IK-5 C6, K, YO, P3, BY,
PacTBopsbl. Tepmoannamuyeckue TK, 3
CBOICTBA HieaJbHBIX PACTBOPOB.

4. |Pazgend. [1K-4, TIK-5 Co, K, YO, P3, BY,
PacTBOpBI 2J1€KTPOJINTOB, HX TK, 3
0CO0EHHOCTH. DJIEKTPONPOBOJHOCTH
PACTBOPOB 3JIEKTPOJIMTOB.

DJIEKTPOAHbIE NPOLECCHI.
IToreHuomeTpus.

5. |Paznmen5. I1K-4, I[IK-5 Co, K, YO, P3, BY,
IIpeamer u cogep:xanue Kypca TK, 3
KoJL1onaHOH xumun. O01me cBolcTBa
aucnepcHbIx cuctem. Kinaccnpuxanus
JAUCIEPCHBIX CHCTEM.

6. | Pazgen 6. I1K-4, I[IK-5 Co, K, YO, P3, BY,
IloBepxHOCTHOE HATSIZKEHUE H TK, 3
NOBEPXHOCTHAS JHEPIHUsl.

IToBepXxHOCTHAsI AKTUBHOCTb.
IToBepXHOCTHO-AKTHBHBIC BelIECTBA.

7. |Pazmen’7. [1K-4, TIK-5 Co, K, YO, P3, BY,

AncopOuus Ha rpanune pasgeaa T - T, TK, 3
T- pacrBop. YpaBHenue dpeitnaimxa.
Teopus MOHOMOJICKY I PHOM
agcopounu JIaurmiopa.
3aKoHOMepHOCTH MOJICKYJISIPHOI,
MOHHOH M MOHOOOMEHHOM aJcopOumHu.

8. | Pazgen 8. [1K-4, IIK-5 C6, K, YO, P3, BY,
BbicokomoiiekysipHbIe cOeJUHEHU, TK, 3
HX cBOMicTBa. PacTBOpBI MOJIMMEPOB
CTpykTypoobpa3oBaHue B
JAUCIIEPCHBIX cucTemMax. BsizkocTb
JKMIKOCTeil.

9. |Pazmen9. I1K-4, TIK-5 Co, K, YO, P3, BY,

ArperaTuBHasi yCTOHYMBOCTH U
KOaryJsinys JMCIEepPCHBIX CHCTEM

TK, 3
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@®opMa OLEHOYHOT'0 cpeAcTBa: mpoBepka KoHcrekToB K, ycrHbIi onpoc YO, cobecenoBanue CO;
pewenue 3ana4 P3, BeimonHeHue ynpaxuennit BY, rectupoBanue kommnbiorepHoe TK; 3aueT 3.

8.3. TunoBble 3aJaHUSA OLIEHOYHBIX CPEICTB

8.3.1. Tunosble 3a1aHKs AJ15 JTA00PATOPHBIX U NPAKTHYECKUX 3aHATHI
no pusnvecko XumMmmuu

TEMA Nel: TEPMOXHUMMSA. OIIPEJAEJIEHUE TEIIJIOTBI PACTBOPEHUSA COJIN.

=

BOo~NoGOR~WND

el A

oo

0.

ONPEJEJEHHUE TEIJIOTbI THAPATOOBPA3OBAHUSA COJIN
(;1abopaTtopHO-TIPaKTUUECKOE 3aHsATHE, 4 yaca)

Mean 3anATHA:

O3HAKOMUTHCS C KATOPUMETPUUECKHM METOJIOM U3MEPEHHUS TEIUTOBBIX 3D (PEKTOB, ONpenenuTh
TEIUIOTHI PACTBOPEHHMSI COJICH, PACCUUTATH TEIUIOTY THAPATO00pA30BaHUS KPUCTAIUIOTHApaTa
CuS0,-5H,0 u3 6e3BoaHOI COIH.

Jlao. padora Ne 1. Kanopumerpusi. OnpeesieHne TerIoThl PpAaCTBOPEHUS U TETLIIOTHI
TUAPATO0Opa30BaHUS COJICH.

Bomnpocel a1 00Cy:KaeHus:

JlaliTe XapaKTepUCTUKY CIIETYIOLIUM TOHATUSAM B TEPMOAMHAMUKE: TEPMOAMHAMUYECKAs
cucrema, (haza, KOMIIOHEHT, TapaMeTPhl, IPOIIECCHI.

HyneBoe Hauasio TepMOAMHAMUKY. Y PaBHEHUE COCTOSIHUSI UI€aIbHOIO rasa.
Temnora, pabota. DK30TEpMUYECKUE U IHAOTEPMHUUYECKUE TIPOLECCHI.
OyHKIUYN COCTOSIHUS. BHYTpEHHss SHEPTUs U SHTAJIBIIHSL.

[IepBoe Ha4yaJI0 TEPMOJANHAMUKHU.

TennoeMKoCTb.

Tepmoxumuueckue ypaBHeHHs. 3akoH ['ecca.

IlepBoe u BTOpOE creacTBUs U3 3aKoHa ['ecca.

3axon Kupxroda.

TemnnoTa pacTBOpEeHUs COJM U TEIUIOTa FMIPATOOOpa30BaHMUS.

TEMA Ne 2: SOHTPOIIUSA. BTOPOE U TPETBE HAYAJIA TEPMOJNHAMMUKMN.
OHEPT'USI TNBBCA U DHEPT'US I'EJIbMI'OJIBIIA
(mpakTHUeCcKOe 3aHATHE, 2 Yaca)

Iean 3ansATHS:

Pemenue 3ai1ay Ha pacueT TEMIOBBIX Y3PPEKTOB XUMUYECKUX peakiuii o 3akony ['ecca u ero
crencreusam. Pacuer AS® i AG? s xuMudecKoi peaklyu U ONPEACIIEHUE BO3MOKHOCTU
CaMOIIPOU3BOJIBHOTO IIPOTEKAHUS PEAaKIIMK B U30JIMPOBAHHON U HEU30JIMPOBAHHON CUCTEMAX.

Bonpocs! 1i1st 00cyKIeHus:

OHTpomnus cucteMsl. TepmoauHaMudecKast BEpOSITHOCTb CUCTEMBI.

Pacyer BenmuuMHbBI SHTPONIUHU MO ypaBHEHUIO bosbiiMaHa 1 yepe3 TerioTy o0paTUMOro mporecca.
Bropoe u TpeTbe Hauana TepMoIUHAMUKH. AOCOIOTHAS BETMYUHA SHTPOIINH.

Pacuer AS° peaxim A KDUTEPUH CAMOIIPOM3BOJILHOTO IIPOTEKAHUS IPOLIECCOB B M30JUPOBAHHBIX
cucTeMax.

[Ipoueccrl B HeM30MMpoOBaHHBIX cucTeMax. DHeprus ['nb0ca u sueprus ['enpmronbia.

Pacuer AGopeamw 10 BEJIMYMHAM AGOOQ), BEILECTB, YYACTBYIOIIMUX B PEAKIIUHU.

AGOpealKqu KaK KpUTEpPUHN CaMOIIPOU3BOJIBHBIX MPOLECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.
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Pemute 3agaun:

1. Breraucauts CTaHAApPTHYIO TCIUIOTY O6pa30BaHI/IH dMMHaAKa IIpU IMOCTOSAHHOM OABJICHUH U
IIOCTOSIHHOM
06’BeMe, HCIIOJIB3YA CICAYIOIINEC JaHHBIC!
4NH3 () + 3 02 n — 2N2 ) + 6H20 (%) » AHOJ_
2H, ) + 0O 1) — 2H,0 oK) AHOZ

—1530,28 x]JIx ;
— 571,68 xJIx .

2. Tennotsl pacTBopeHus | Mosb HaTpus U 1 MOJIb OKCHJAa HATPUS B BOJIE MPU CTAHIAPTHBIX YCIOBUAX

paBHBI
cooTrBeTcTBeHHO — 183,79 xJ{x/Monb u — 237,94 xJlx/Monb. Temnora oOpa3oBaHHs BOJABI IIPH
CTaHJAPTHBIX yCIOBUAX paBHA — 285,84 x/[/M0yb. BBIYMCINTH CTAaHIAPTHYIO TEILUIOTY

o0Opa3oBaHwMs
OKCHUJIa HATPHS TP MMOCTOSHHOM JIaBJICHUH M TIOCTOSTHHOM 00BbeMe.

3. PaccumTarh HTANBIHIO THAPATALUH CyIb(aTa HATPH, €CIIM U3BECTHO, YTO SHTAJIBIINS PACTBOPEHHUS
6e3Bonnol conu NaySOyry paBHa — 2,3 kJ/MO0IIb, a SHTANIBINS PACTBOPEHHS KPUCTAJUIOTHAPATa
NapSO4 - 10H20(ry paBHa +78,6 k/I>x/MOb.

4. BbIUMCIUTH CTAHAAPTHYIO TEIUIOTY 00pa30BaHUs METaHa MPU MOCTOSHHOM JIaBJICHUH U MTOCTOSHHOM
o0beMe, HCIOIB3YsSI CIeAYIOIUE TaHHbIE:

CHyqy + 2020 — COapy + 2HO0p; AH% = -890,3 kJIx ;
Hopy + 120y — H20 ) 5 AH% = - 285,8 k]I ;
C + Oy - COspy; AHos = -393,5 k/Ix.

5. Bwrauciutk TerioBoi 3G PeKT peakuu Ipu MOCTOSHHOM JIABJICHUH U TIPH MTOCTOSSHHOM 00beMe, TIpr
CTaHJAPTHBIX YCIOBUSX, UCIOJB3Ys CICAYIONINE TEPMOINHAMUYECKUE BETHUNHBIL:
CH,0OH — CH,OH oK) CH3;COH @ T H,O (%)
AHOCF., kJI>x/MONb —1192,86 —1192,44 0

6. Brpruucauth TemnoBoil 3pPexT peakuuy Npy MOCTOSHHOM JIaBJICHUH U IPU ITOCTOSHHOM 00beMe,

U3MEHEHUE
SHTPONUH U SHepruu ' nb0ca npu cTaHAAPTHBIX YCIOBUAX, UCIIONb3YS CIEAYIOIINE

TCPMOAUHAMHUYICCKUC
BCIIMYNHEIL.
AlyOs () + 3803y —  Alx(SO4)3 ()
AHO(,@., kJ>x/MOIb — 1675 —395,2 — 3434
S, Jk/K-Moutb 50,94 256,23 239,2

CnaenaTh BBIBOJT O BO3MOXHOCTH CaMOITPOU3BOJILHOTO MPOTEKAHUS PEAKIIUU B U30JIMPOBAHHOW U
HEU30JIMPOBAaHHOM CHCTEME.

7. BbrauciuTh TEII0BoH A (EKT peakuy MpH MOCTOSIHHOM JIABJICHUH U TIPU TIOCTOSIHHOM 00beMe,
M3MEHEHUE SHTPONUHU U 3Hepruu ['nb0ca npu cTaHIapTHHIX YCIOBUSIX, UCHOJIB3Ys CIEAYIOLIIe
TEPMOJIMHAMHYECKUE BETHUUHBIL:

CoH, ) + 2H —  CiHe
AH.op., KJIK/MOTH —1299,6 —241,8 —1559,9
S JIx/K-Moutb 200,8 130,6 229,5
CraenaTh BBIBOJI O BO3MOXKHOCTH CaMOITPOU3BOJILHOTO MTPOTEKAHUS PEAKIIUU B H30IMPOBAHHON U
HEU30JUPOBAHHON CUCTEME.
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Berancnuts TermnoBoii 3¢ (eKT peakiiuu mpy MOCTOSIHHOM JaBJICHUU U TIPU TOCTOSTHHOM 00BeMe,
W3MEHEHWe PHTpoNUHU 1 dHeprun ['mb0ca (AByMs crioco6amMu) pH CTaHIAPTHBIX YCIIOBUSX,
UCTIOJNB3YS
CIICAYIONINE TEPMOTUHAMUYICCKHE BEIIMYHHBI:

2H,S o T 30, o — 250, o T 2H,0 o)

AH006p,, kJI>x/Monb —20,2 0 —296,9 —241,8
S, Jix/K-Moutb 205,6 205,0 248,1 188,8
AG 5., KJIK/MOTTH —333 0 —300,4 —228.,4

CraenaTb BBIBOJ O BO3MOXHOCTH CaMOIIPOU3BOJILHOTO IPOTEKAHUs PEAKLIUU B U30JIMPOBAHHON U
HEU30JIMPOBAaHHOM CUCTEME.

TEMA Ne 3: XUMUWYECKOE PABHOBECHE.

BJIUAHUE KOHUEHTPAIIMU BEHIECTB, YYACTBYIOIIIUX B PEAKIINUA,
TEMIIEPATYPbI U KUCJIOTHOCTHU CPEJIbI HA COCTOSIHUE
XUMHUYECKOI'O PABHOBECHS
(J1abopaTOpHO-TIPAKTHYECKOE 3aHATHE, 2 Yaca)

ean 3ansTHS:

I/I3y‘~I€HI/I€ COCTOSAHUA XUMHNYCCKOTI'O paBHOBECCUA U BJIUAHUA MMAapaMETPOB CUCTEMbBI Ha CMCIICHUC
XUMHYECKOTO PABHOBECHS.

JIa6. padora Ne 2. Xumuueckoe paBHOBecHE. BiMsiHUEe KOHIIEHTPAIMH BEIIECTB, YIACTBYIOLINX B
peaxkuuu, TEMIIEPaTypbl U KUCIOTHOCTU CPEbl HA CMEILIEHNE PABHOBECHSI.

Bomnpoce! ai1s1 00Cy:KaeHus:

=

OO6parumbie 1 HEOOPATUMBIE XUMHUYECKUE PEAKIIUH.

Kakoe coctosiHue 06patuMoil XuMHU4eCKON peakuy Ha3bIBAIOT XUMUYECKHUM PaBHOBECHEM?

3. 3aKkoH AEHCTBYIOLIUX Macc Uil XuMuueckoro papHoBecusi. Koncrantel paBHoBecus: K, K, Ky,
Ka.

4. Cwmemienne paBHoBecus — npunnun Jle [llarense-bpayna. BnusiHue KoHIEHTpaliu, JaBleHUs U
TeMIIepaTyphbl Ha CMEIICHUE XUMHUYECKOTO PABHOBECHSI.

5. Hanmmmure ypaBHeHHe 11 KOHCTaHT paBHOBecHA K, n K¢, 1714 kax10ro U3 cienyromux

00paTUMBIX MTPOLIECCOB:
2NO,y < 2NOy +05; AH? >0

Hypy + By <« 2HBrg; AH® <0
Hypy + CuOy <  HOn + Cum; AH’<O

N

Kak cmectutcst paBHOBecHEe IPU U3MEHEHUU TapaMeTPOB CUCTEMBI?

6. Kak KOHCTaHTBI paBHOBECHS CBSI3aHBI C AG® u AF° peakuun?
YpaBHEHNE U30TEPMbI XUMUYECKOW PEAKIIAH.
8. BeruncanTe koHCTaHTYy paBHOBecHus K, peakiuu:

SOz + HOy <« HaSO4 (),

eclIi AGoo6p, BemectB SO3 (), H.0 () H2SOy4 (x) paBHBI cooTBeTcTBeHHO —370,4; -237.2 1
—690,3 xJI>x/monb. (OTBeT: 3,14-101 .

~

Pemmnrn 3axaun:
BBI'—II/ICJ'II/ITB KOHCTaHTy paBHOBeCI/ISI peaKI_[I/II/I l'[pI/I CTaH)IapTHI)IX yCJ'IOBI/ISIX, I/ICHOJ’II)SYH CHpaBO'-IHI)Ie
JaHHBIE:

HSqy + Chep < Sq + 2 HCl,
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6.

AH 6., KT/ MOJTB —20,9 0 0 —92.1

S, Jk/K-Moutb 205,7 223,0 31,9 186,8
[Ipennoxure onTUMaNbHOE U3MEHEHHUE ITAPAMETPOB CUCTEMBI (¢, T 1 p) /Ui yBeIMUEHUS BbIX0/1a
MPOAYKTOB peakiuu. OTBET 000CHOBATH.

BH‘H/ICJII/ITL KOHCTaHTy paBHOBGCI/ISI peaKI_[I/II/I HpI/I CTaHl[apTHBIX yCJIOBI/ISIX, I/ICHOHB3y51 CHpaBO‘-IHLIe
JaHHBIC:
ZNO(F) + Clz(r) > 2NOC| r)
AH 5., KT/ MOITE 90,2 0 52,4
S°, Is/K-Moutb 210,6 223,0 261,6
KaK CMCCTHUTCA paBHOBeCI/Ie HpI/I CHMIXCHUU TeMHepaTypr U IIOBBIIIICHUU JAaBJICHUA B CUCTEME U
YBEJIMYCHUH KOHIIEHTpauu xjopa? OTBEeT 000CHOBATH.

PaccunraiiTe KOHCTaHTY paBHOBECHS M HCXOJIHbIC KOHIIEHTpanuu okcuaa azota (II) u kucinopoaa s
00paTUMON peakluu:

2NO o) + O 0 «— 2NO, )
€CJIM B COCTOSTHUM PaBHOBECHS paBHOBECHBIC KOHIIEHTPAIIUU BENIECTB paBHbI okcu azora (1) —
0,056 momnw/1; kucaopoa — 0,02 monw/i1; okeun azota (IV) — 0,044 mounp/n. B kakoM HarnpaBiaeHUN
IIPOTEKAET JaHHAs peakus (OLEHUTE M0JI0KEHUE paBHOBECHs)?

HauanbHble KOHIIEHTpaluy BOJOpoa U ioaa paBHbl cooTBeTcTBeHHO 0,2 1 0,1 Moas/11. [Tocne
YCTaHOBIICHHS PaBHOBECHsI KOHLIEHTpanus omoBoopoaa pasHa 0,08 Monb/a. BeraucanTs KOHCTAaHTY
paBHOBECHS U PABHOBECHBIE KOHIICHTPAIIUU BOJIOPO/a U Hofa.

B cocrosiHuu paBHOBeCHs peaKIi 00pa30BaHUs aMMHUaKa U3 BOAOPOJIa M a30Ta KOHIICHTPAIUS a30Ta
paBna 0,2 monb/11, Bogopoaa 0,1 mons/n, ammuaka 0,7 MoJb/1. BEIYMCIUTH KOHCTAHTY PaBHOBECHS U
HCXOJHBIC

KOHIICHTPAIIUX a30Ta U BOJAOPO/IA.

OHpe,[[eJ'II/ITB HaIIpaBJICHUC IIPOTCKAHUA PCAKIIMHU B3aUMOJICHCTBUS BOAOpOaa C HOJIOM C

oOpasoBanueM oaoBoopoa mpu 298K, eciiu KOHIIEHTpAIMK BEIIECTB B CUCTEME PABHBI: BOJIOPOJIA —
0,01 momnb/n, toga — 0,01 momnw/mn, ionoBomopoaa — 1,0 mons/n. Koncranrta paBaoBecus K, = 2.

TEMA Ne 4: TEPMOJUHAMMWYECKHUE CBOMCTBA PACTBOPOB
(;1abopaTopHO-TIPAaKTUYECKOE 3aHATHE, 2 yaca)

Iean 3ansTHS:

N3yuenne KOUTMTraTUBHBIX CBOMCTB PACTBOPOB HEIJIEKTPOJIUTOB U AJIEKTPOJIUTOB. PacueT HaBecok
BEIIECTB U OOBEMOB JKHUIKOCTEH, HEOOXOAMMBIX Ji MPUTOTOBJICHHS PACTBOPOB 3aJaHHOMN
KOHIOCHTpAIHH.

JIa6. pa6ora Ne 3. [IpuroroBieHre pacTBOPOB U pacueT UX KOJUTUTATUBHBIX CBOMCTB.

HpI/IFOTOBI/ITB CJICAYHOIINEC BOAHBIC paCTBOPLI:

1. 200 mx 0,1 M pactBopa anerata HaTpus (TUIOTHOCTH pacTtBopa 1,02 r/mm).

2. 70T 5 % pactBopa caxapa (IJIOTHOCTb pacTBopa 1,1 r/mi).

3. 50140 % pacTBOpa STHIIOBOTO criUpTa (TUIOTHOCTH pacTBopa 0,92 r/Mi1, MIOTHOCTH

cnupta 0,79 r/min).

BBIUUCIINTE COOTBETCTBEHHO MOJISUTBHYIO, MOJISIPHYIO KOHIIEHTPAIMH 3THX PACTBOPOB, MACCOBYIO
JI0JTI0 paCTBOPEHHOTO BEIIECTBA U MOJIbHBIE JI0JIM KOMIIOHEHTOB B pacTBope. Paccunrarh
OTHOCHTEIIFHOE TIOHW)KEHHUE JIaBJICHUS HACHIIIEHHOTO T1apa, OCMOTHUYECKOE JIaBJICHHE,
TEMIIepaTypy 3aMep3aHusl U TEMIIEPaTypy KUIIEHHs MTOJyYeHHBIX PacTBOPOB. J{JIs 3J€KTPOIUTOB
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ok wn

CUMUTATh CTENEHb AIEKTPOIUTUYECKON TUCCOLMALIMU PaBHOM | U ydecTh H30TOHMYECKUN
Ko2(ppuImeHT B pacuerax.

Bonpocs! 1151 00cyKIeHus:

1. XapakrepucTuka u Kiaccuukanus pacTBOPOB.
2. Cnoco0bl BbIpaK€HHsI KOHLIEHTPALMK pacTBOpa: MaccoBas J10Jis1, MOJIbHAs J0JIA,
MOJIIpHasA KOHIUCHTpAalUHA, MOJIAJIbHASA KOHLICHTPALU. PaCTBOpI/IMOCTL.
3. TepMoauHamMHuecKHe CBOMCTBA MI€AJIbHBIX PACTBOPOB:
e JaBJIEHME HACBILEHHOTO Mapa HaJ pacTBopoM (3akoH Pays);
® [IOBBIIIEHUE TEMIEPATyphbl KUIIEHUS PacTBOPA;
® [IOHMXEHHE TeMIIEpaTyphl 3aMEep3aHuUs PaCTBOPA;
® 0CMOC U OCMOTHYECKOE JIaBJICHUE.
HeuneanbHble pacTBOpbl. AKTUBHOCTD.
OcoOeHHOCTH BOJHBIX PACTBOPOB JIEKTPOIIUTOB.
CreneHp IEKTPOIUTUYECKON TUCCOIMALINY, N30TOHNYECKUH KO3 (DUIIMEHT.
TepMoanHaMHYECKHE CBOMCTBA PACTBOPOB JIEKTPOIUTOB.

No ok

TEMA Ne 5: PACTBOPBI DJIEKTPOJIMTOB. JIEKTPOITPOBOJHOCTD
PACTBOPOB SJIEKTPOJIUTOB. KOHAYKTOMETPUSI
(J1abopaTOpHO-TIPAKTHYECKOE 3aHATHE, 2 Yaca)

Iean 3ansATHS:

W3yunTh paziauyHbie BUIBI AJIEKTPOIIPOBOIHOCTH PACTBOPOB JICKTPOIUTOB.

O3HaKOMUTBCS ¢ KOHAYKTOMETPUYECKUM METO/I0M U3MEPEHHUS YCIbHON 3JIEKTPOIPOBOIHOCTH
pPacTBOPOB YKCYCHOM KHCIIOTHI (c1ab0Tro 3JIEKTPOINTA) pa3InyHON KOHIIEHTpaun. Paccunrars
MOJIBHYIO 3JIEKTPOIPOBOJHOCTh 3TUX PACTBOPOB, CTENIEHb TUCCOLUALINN U CPETHIOI0 KOHCTAHTY
muccormannu CH3;COOH.

JIa6. padora Ne 4. KonaykToMeTprudeckoe onpesiesieHle CTeNeHU AUCCOLUAMA U KOHCTAHTBI
JUCCOLIMAIIMY CJIa00Tro IEKTpoInTa (Ha IPUMeEpPEe YKCYCHOM KUCIIOTHI).

Bonpocs! 1151 00cyKIeHust:

ONEeKTPONPOBOAHOCTh PACTBOPOB AJIEKTPOJIUTOB: YAEIBHOE AIEKTPUUECKOE CONIPOTUBIICHUE,
yZeIbHAas 3JIEKTPOIIPOBOHOCTD, MOJIbHAS 3JIEKTPOIIPOBOJHOCTb.

Bnusiaue BenuunHbI pa30aBiaeHHs pacTBOPA Ha MOJIBHYIO 3JIEKTPOIPOBOJHOCTD.
[TogsmxuOCTH MOHOB. 3akoH Konbpaymia. Uucna nepenoca.

Konnyktomerpus. Pacder cTerneHu 1 KOHCTaHTBI IUCCOLMALIMU CIIa0BIX IEKTPOIUTOB.
CunbHBIE AJIEKTPOJINTHL, 0COOEHHOCTH MX BOJHBIX pacTBOpoB. Teopus [lebast-Xrokkens.
AKTUBHOCTB, KO3 (GHUIMEHT aAKTUBHOCTH M HOHHAs CHJIAa pacTBOPA.

TEMA Ne 6: DJIEKTPOJIHBIV ITOTEHIIUAJL T'AJTIbBAHUYECKHWA JJEMEHT.
INOTEHHUOMETPUSA
(;1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

eab 3auATHA:

PaccmoTpeTh BUIBI AIEKTPHUECKUX TOTEHINAIOB, BOSHUKAIONIIMX Ha IpaHulle pa3zaena das,
YCTPOMCTBO M pabOTy rajbBaHUUECKOIO JIEMEHTA, PAacUeT AJIEKTPOIBHXKYILEH CHIIBI U pabOThI
raJIbBAHUYECKOTO JIEMEHTA.

O3HAaKOMHUTBCS C METOAMKON MOTEHIIMOMETpUYECKOro usmepenus pH cpenpl.

JIa6. padora Ne 5. Usmepenue u pacuetr D/1C ranbBaHUYECKOTO 3JIEMEHTA.
[Torenunomerpuyeckoe n3mepenue u pacuer pH B pacTBopax cinalbIX 3JIEKTPOIUTOB.
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Bomnpoce! 1151 00cy:KkaeHus:

1. MexaHu3M BOZHUKHOBEHUS 3JIEKTPUUECKOTO MOTeHIMaNa. KOHTaKTHBIN, 371€KTPOIHBIN 1

mudy3HBIA TOTEHIIUAIIBI.

YcTpoiicTBO 1 paboTa ralbBAaHHUYECKOTO deMeHTa SIkoou-/lanmas.

OJ1C raapBaHMUYECKOTO 3JIEMEHTA U €€ CBSA3h C paboTON U M3MeHeHueM dHepruu ['md0ca.

CrannapTHbIN 27eKTpOAHBINA ToTeHIMaN. Bomopoausiii anekrpos. Ypasuenne Hepucera.

Psin Hanpsprenuii anemeHToB. OOBSICHUTH, UTO MPOUCXOIUT IIpH HaHeceHuu Karu 0,1 M

pacTBopa HATpaTa cepedpa Ha MEIHYIO IJIACTHHKY.

Krnaccudukanus 3nekTpoaos.

Krnaccudukanus 31eKTpOXUMHUYECKUX TENeH.

8. BBIUMCINTH MOTEHIMAN CEPEOPAHOTrO IIEKTPoaa Ipu Temmeparype 25°C, ONyLIEHHOrO B PACTBOP
€ro COJU C aKTHBHOCTBIO HOHOB AQ” 0,001 MOIIB/1I.

9. BBIYMCIUTH MOTEHIMAN IMHKOBOTO 3JIEKTpoa Iipu Temmeparype 25°C, ONyLIEHHOro B PACTBOP
€ro COJM C aKTHBHOCTBIO HOHOB ZNn>* 0,1 Mob/1.

10. BeIYHCIUTh BEIHUUHY IOTEHIMAIA OKUCIUTEILHO-BOCCTAHOBUTEIILHOTO 3JekTpoaa Pt/ MnQOy
Mn?* npu pH=1, ectu akTuBHOCTH MOoHa MNO, pasHa 0,05 Momw/1, a Mn?* cOOTBETCTBEHHO 0,1
MOJTB/J.

SARE A

~No

8.3.2. TunoBble 3aaHus 1JIsl JA00PATOPHBIX M MPAKTHYECKUX 3aHATHI
110 KOJIOMAHON XUMMHU

TEMA Ne 1: IJUOP®OBHBIE U JIMO®WUJIBHBIE IUCITEPCHBIE CUCTEMBbI
MNOJYYEHHUE JTNOP®OBHbBIX U JIMO®UJIbBHBIX KOJIJIOUJIHBIX PACTBOPOB,
OMVYJbCUHI U IEH, U3YYEHUE UX CBOMCTB
(J1abopaTopHO-TIPaKTHYECKOE 3aHATHE, 4 yaca)

ean 3ansTHSN:

Paccmotpers knaccudukamuio gucrnepcHeix cucreM (V' Tuma), yCTOWYHBOCTH AMCIEPCHBIX
CHUCTEM U METOJIbl UX TOTYUYEHHUS.

JIa6. padora Ne 6. [Toryuenne m1opoOHBIX U THOPHIEHBIX KOJUIOUIHBIX PACTBOPOB.

JIa6. padora Ne 7. [Tosyuenue sMynbCUi U TIEH M U3YYE€HUE UX CBOMCTB.

1. Tomyuenue mo¢poOHBIX KOJUTOUIHBIX PACTBOPOB METOJOM KOHCHCAIIUH.
A. Mertox pusnueckoil KOHAECHCALUN.
e [lomyuuth rupO30JIb CEPHI.
e [lomyuuts ruapo301H KaHUDOIH.
b. MeTton xuMu4uecKOM KOHICHCAIHH.
e [lomyuuTs 30J1b TUAPOKCH/IA KETE3a PEAKLUEN THAPOIHN3A.
e [lomyuuts 3076 HOaUAA cepedpa peakiueit IBOHMHOTO OOMeHa.
e [lomyuuts ruapO30JIb CEPBI PEAKIINEN OKHCICHUS—BOCCTAHOBIICHHUS.
2. Tlonyuenue muopoOHBIX KOJIIOUIHBIX PACTBOPOB METOJOM JUCTIEPTHPOBAHUSI.
e [lomyuuTs 30516 TUAPOKCHIA HKeEJe3a MyTEM aICOPOIIMOHHON TN TH3AITIH.
e [lonyunth 30JIb THUIPOKCHJIA ATIOMHUHHUS TOCPEACTBOM TNENTH3ALMHN COJSHOU
KHCJIOTOH.
3. Tlonyuenue MMOMUIBHBIX 30JI€H.
e [lomyunTs 30516 KpaxmMaia.
e [lomyuuts 30I1b JKETATHHA.
4. TlomyueHue HMYyIbCHUH MPSAMOrO M OOPATHOTO THUIIOB, U3YyUYE€HHWE METOJIOB OTMpECNICHUs THIIA
AMYJIbCHUH.
5. TlomydeHue NeH U u3y4YeHne UX CBOMCTB.
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NGO

9.

10.
11.
12.
13.
14.
15.

Bomnpoce! 1151 00cy:KkaeHus:

Ha3oBute BHIBI YCTOMYMBOCTH AMCIEPCHBIX CHCTEM B COOTBETCTBHH C KJIacCHU(pHUKAIMEH
ITeckoBa. B yem 3akiouaeTcst pazinuune MeXAY JUOPUIBHBIMU U JTUOPOOHBIMU KOJIJIOUIHBIMU
cucreMamu?

Uem oOycioBieHa arperaTuBHasi HEYCTOMYMBOCTh JIMOGOOHBIX AucrepcHbIX cucteM? Kakue
IIPOLIECCHI CAMOIIPOU3BOJIBHO MPOUCXOJAT B ITUX CUCTEMAX?

Kakumu metogamu nonydarot auodoOHbie AucnepcHble cucteMbl? [IpuBeauTe npumepsl.

Ha ut0 3aTpaumBaercs paboTa mpu ApoOJieHMH U W3MenbueHuH MaTepuanoB? Kakum oOpasom
MOXXHO YMEHBUIUTH pabOTy U3MENbYeHHs] M MOBBICUTH JHCIEPCHOCTH H3MEbYaeMOro
Marepuana?

Omynbcun. Kak knaccupuuupyror sMyabcun?

Kakwue BerecTBa UCOIB3YIOT B KAYECTBE CTAOMIN3aTOPOB MPSIMBIX U OOPATHBIX IMYIbCUI?
Tuner cradbunuzaropos. Yucno I'JIb mis TTAB.

[Ipu paccMOTpeHUHM SMYIbCHHA B/M W M/B TPYAHO ONPEACIHTH, Kakas W3 JABYX JKUAKOCTEH
SIBIISIETCS AUCTIepCcHON (ha3oit. Kakumu MeTo1aMu MOXKHO 3TO cienarth?

[Ipouecc obpamenus a3 amynscun. Kak ocymiecTButh odparienne ¢as IMyabCHit?

Cxema cTabunm3aiuy npsiMbIX U 00paTHBIX dMYJbCUii ¢ Tomotbio [TAB.

B ueM 3akmtouaeTcs MexaHU3M CTaOUIIU3AIMH TIEH ¢ roMoIibio [TAB?

Cxema nenooOpa3zoBanus ¢ momouisbio [TAB.

Kakumu napameTpaMu XxapakTepu3yr0T YCTOWYUBOCTD ME€H?

Kakoe npakTuyeckoe 3HayeHuE UMEIOT SMYJILCUU U TIEHBI?

[Ipouecc ¢uoTanuu u ero npUMEeHEHNUE.

TEMA Ne 2: IOBEPXHOCTHBIE ABJIEHUA U ITIOBEPXHOCTHOE HATAKEHHUE.

=

w

o

ONPEJIEJIEHUE IMOJTHOM MOBEPXHOCTHOM SHEPTUH ) KUJIKOCTEM
(J1abopaToOpHO-TIPAKTHYECKOE 3aHATHE, 2 Yaca)

Iean 3ansATHS:

PaccMoTpeTs siBICHMS, MPOTEKAOIINE HA TPaHUIIE pa3zeiia (a3, MOHITHS «TIOBEPXHOCTHOE
HATSHKEHUSD U «TIOJTHAS TIOBEPXHOCTHAS DHEPTUs». PaccMOTpeTh METOIbI U3MEPEHUS
MOBEPXHOCTHOT'O HATAKCHUA )KI/II[KOCTGI\/JI U OIpCaACICHUA MOJIHOU HOBerHOCTHOI\/’I OHCPIUU U €€
COCTaBIISIOIIUX.

JIa6. padora Ne 8. 3mepeHue MOBEPXHOCTHOTO HATSDKEHUS KUJIKOCTEH U ONPEICIICHHIE ITOJTHON
MOBEPXHOCTHOM SHEPTUU )KHUJIKOCTH.

Bonpocs! 1i1s1 00cyKIeHAsA:

Urto Takoe MOBEPXHOCTHOE HATSHKEHUE U B KAKUX €UHUIIAX OHO HU3MepsieTcs?

Kak 3aBUCHT TIOBEpXHOCTHOE HATSDKEHHE OT IMPHPOJBI BEHIECTBAa, 00Pa3yOIIEro MOBEPXHOCTH
(MEXMOIIEKYIISIPHOTO B3aUMOJAEHCTBUS)?

Kakue MeToapl NCTIOIB3YIOTCS JIJISl ONIPEACIICHUS TTOBEPXHOCTHOTO HATSKCHHUS KUIKOCTEH?

Ha yem ocHOBaHO M3MepeHHEe MOBEPXHOCTHOTO HATSXKEHUS KHUAKOCTEH METOJOM KAMMIUISIPHOTO
MTOAHATHS, METOJIOM HAMOOJBIIETO JaBJICHHS IMy3bIpbka Bo3ayxa (Meton PeOunmepa), MeTogom
OTpBIBA KOJIbI[A M CTATATMOMETPUYECKIM METOI0M?

Kak u moyemy 3aBHCHUT TIOBEPXHOCTHOE HATSHKCHHE TEII OT TEMIIEPATYPHhI?

[To xakoMy ypaBHEHHIO MOKHO PacCUMTaTh MOJHYIO MOBEPXHOCTHYIO sHepruto? Kakue naHHbIe
HEOOXOUMBI JIJIsl TAKOTO pacuera?

Kak Bnmsier Temmeparypa Ha TEIUIOTY W DHTPOMHIO OOpa30BaHUs €AMHMIIBI TTOBEPXHOCTH U Ha
TTOJTHYEO TIOBEPXHOCTHYIO SHEPTHIO KHUIAKOCTEH?
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TEMA Ne 3: IOBEPXHOCTHO-AKTUBHBIE BEHIECTBA (ITAB). UCCJIEJJOBAHUE
MHUIEJVIOOBPA30OBAHUS B PACTBOPAX ITAB. ONIPEJEJEHUE KPUTHYECKOM
KOHUHEHTPALIUU MULEJJIOOBPA3OBAHUSA (KKM) ITAB
(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

ean 3anATHA:

Uccnenosanue Biusinus [TAB Ha MoBepXHOCTHOE HAaTsDKEHUE kuakocTed u onpeaeneHue KKM
MMOBEPXHOCTHO—AKTHUBHBIX BELIECTB METOJOM HM3MEPEHHUs MOBEPXHOCTHOIO HATSHKEHHS (METOJ
Pebunnepa).

JIa6. pa6ora Ne 9. [ToBepXHOCTHO-aKTHUBHBIC BellecTBa. VccnenoBanue MHUIEIIO00pa3oBaHUs B
pactBopax [TAB. Onpenenenue KpuTHUECKOW KOHIEHTparuu muiemniooopazoanus (KKM) mo
M3MEHEHUIO MOBEPXHOCTHOIO HaTshKeHUs pacTBopoB [TAB.

Bonpocs! 1J1s1 00cyKI1eHus:

Kakue BeliecTBa Ha3pIBalOTCS IOBEPXHOCTHO—AKTUBHBIMU, KAKOBO CTPOEHUE X MOJIEKYI?

Kak xnaccudumupyror [TAB?

Yem oTiinyarorcs kosiouHsle [TAB oT uctunno pactBopumsbix? Uto HazpiBatoT KKM?

Kakue cymectByroT metobl onpeaenenuss KKM?

ITouemy npu koHueHTpauusx, npesbiuarommx KKM, moBepXHOCTHOE HAaTsS)KEHHE pPACTBOPOB

ITAB npakTuuecku He U3MEHsIeTCs?

Kakwue ¢pakxrops! Bimustor Ha KKM?

7. Kak u moyemy BiMsieT JUIMHA yriieBojgopoaHoro paaukaita Ha KKM B pasHbIX 1O MOJSPHOCTH
pacTBOpUTENIAX?

8. Kakum oOpazom opuentupytorcs mojekynsl [IAB B Munennax, obpasyromuxcs B MOJISPHON U
HenoJisipHoH cpenax?

9. Kakoe siBieHHe Ha3bIBAIOT comoOmmm3anueii? Yem o0ycioBIeHO 3TO sBiIeHHE?

10. Pacckaxxute o mpakrtuueckoMm npumeHennn [TAB. Ha gyem ocHoBaHo wmcmonb3oBanune [IAB B
KauecTBE CTa0MIM3aTOPOB JUCTIEPCHBIX CUCTEM?

11. B yem 3akiiro4aeTcsi MEXaHU3M MOIOIIETo JieicTBUs pacTBOpoB [IAB?

ko E

o

TEMA Ne 4: AICOPBIIHUSA. AZICOPBIIAA YKCYCHOM KUCJIOTHI HA TOBEPXHOCTH
AKTUBUPOBAHHOI'O YIJIA
(;1abopaTopHO-TIpaKTUYECKOE 3aHATHE, 4 yaca)

Iean 3ansATHSN:
[TpoBecTu agcopOIMIO HA TpaHUIle XKUAKONH M TBepnoi ¢a3. [locTtpouts m3oTepMy amcopOIum.

Haiitu 3nauenus ko3 dunueHTon ,8 u N B ypaBHeHuu OpelHumxa.

JIa6. paGora Ne 10. Apcopbumsa. ApncopOuusi YKCYCHOW KHCIOTBI Ha IOBEPXHOCTH
aKTUBUPOBAHHOTO YTJISL.

Bomnpocs! pis1 00cyKaeHus:

1. Jlaiite onmpenenenue moHATUs aacopOimu. Uto Takoe I'nb6coBckas ancopOiusa? Uto Takoe

M30TepMa, U30MHMKHA U U30CTepa aacopOruu?

Hanummure ¢pynnamentanbHoe afcopOimoHHoe ypaBHeHUe [ ' u60ca 1 yacTHbIE €ro ciiydau.

3. AncopOrus 1 MOBEPXHOCTHASI aKTUBHOCTE. [loBepXxHOCTHO—aKkTHBHEIE BemiecTBa (ITAB).
VYpasuenue llumkosckoro. [Ipasuno Jroxmo—Tpay6e.

4. Teopust MOHOMOJEKYISIpHOU afacopOuuu JIsurmiopa. Hanummre ypaBHEeHUE H30TEPMBI
azcopOIuu U 00BACHUTE GUINIECKUN CMBICI BXOISAIIUX B HETO BEJTUYHH.

N
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5.

6.

7.

=

w

3.

DKCTpaIoAIUOHHBIE CIIeACTBUS U3 ypaBHeHUs JIanrmiopa. 3akon ['enpu. KakoB ¢pusnueckuit
CMBICJI KOHCTaHThI ['eHpu?

AncopOuuonnoe ypaBuenue ®@peitnymxa. Kak onpeenutb KOHCTaHThI B ypaBHEHUHU
Operinauxa?

Kak opueHTHpOBaHBI MOJICKYJIbl YKCYCHON KHCIIOTHI IPH aJICOPOIIUH U3 BOIHBIX PaCTBOPOB Ha
[MOBEPXHOCTH aKTUBUPOBAHHOI'O YIJIsA?

TEMA Ne 5: BICOKOMOJIEKYJISIPHBIE COEJJMHEHUS 1 X CBOVICTBA.
HUCCJIEJOBAHHUE ITPOLIECCA HABYXAHMUS TBEPABIX IOJIMMEPOB
(J1abopaTopHO-TIPAKTHUECKOE 3aHATHE, 2 Yaca)

ean 3anATHA:

N3yuenue crenenu HaOyxaHHs TBEP/bIX IIOJIMMEPOB Ha IIPUMEPE JKEIaTHHA.

JIab. pa6ora Ne 11. BricokomoneKyJissipHble COEIMHEHUS U UX cBoicTBa. MccnenoBanue
npoliecca HabyxaHus TBEPbIX MTOJIUMEPOB.

Bomnpocs! a1 00cy:KaeHus:

Uro Ha3zeiBatoT BMC? KakoBo cTpoenue u ocHoBHbIE cBolicTBa BMC?

Kakwne BemiectBa OTHOCAT K moJmdiekTpoauTam? KakoBbl ocoOeHHOCTH cTpoeHus: 6enkoB? Uto
TaKO€ U303JIeKTpUYecKas Touka?

UYro takoe HaObyxanue? Kakumu sSIBJICHUSIMHU COIPOBOXKAACTCS MpoIiecc HaObyxaHus?

Kak xnaccupuuupyroT nonuMepbl B 3aBUCHUMOCTH OT CHOCOOHOCTM K HaOyxanuio? Yto
Ha3bIBAETCS CTEIIEHBIO HA0yXaHUs?

Bnusier nu pH cpenbl Ha Habyxanue? Kakoe BIUsiHME OKa3bIBalOT KATUOHBI U AHUOHBI HA CTEIIEHb
HaOyxaHus?

UYto Ha3bIBAIOT BHICAIUBAHUEM ?

Uro Ha3bIBaeTCs KeNaTHHUPOBaHUEM (3acTynHeBaHueM)? OT kakux (pakTopoB oHO 3aBUCHUT? Kak
BJIMSIET Ha MPOLIECC 3aCTyJHEBaHUs KOHLIEHTpalus pactBopoB BMC u pH?

Uro Ha3biBaeTcs cuHepesrucoM? KakoBel mpuunHbI ero Bbi3biBatolue? Kakue ¢akTopbl BIUSIOT
Ha cuHepe3uc?

TEMA Ne 6: PEOJIOT'US JUCITEPCHBIX CUCTEM. UBMEPEHUE BA3KOCTH
KHUJIKOCTEN KAIMMWIJISIPHBIM BUCKO3UMETPOM
(-rabopaTopHO-TIPaKTHUECKOE 3aHATHE, 2 Yaca)

ean 3aHATHA:

WN3mepenue BA3KOCTH JHOGWIBHBIX M JHOMOOHBIX KOJJIOWTHBIX pacTBOpPoOB. M3yueHue
3aBUCUMOCTU BA3KOCTU J'II/IO(i)I/IJ'II)HI)IX AUCTICPCHBIX CUCTEM OT KOHOCHTpAIWH I[HCHepCHOﬁ (1)2131)1,
TEMIEPaTyphl, BBEJICHUS JIEKTPOIUTOB.

Jlad. pa6ora Ne 12. Peonorus nucnepcHbix cucteM. M3amepenue BSI3KOCTH KUIKOCTEN
KaUUISIPHBIM BUCKO3UMETPOM.

Bonpocs! 1i1s1 00cyKIeHus:

JlaliTe XapaKTepUCTUKY CIEIYIOIIUM TMOHATHIM: PEosIorus, aedopMalus, HanpsKeHUEe CIIBUTA,
ckopocTh nedopmannu. Hanumure ypaBHenue ['yka u ypaBuenue Herotona.

Uro Takoe BS3KOCTh, B Kakux efuHumax oHa wusmepsercs (B cucteme CU u CI'C)? Kax
KJIACCU(UIUPYIOT KUJIKOCTH 110 3aBUCHUMOCTH BSI3KOCTH OT IIPUJIOKEHHOTO HAIPsHKEHUs cBUra’?

Hanummwre ypaBuenue Ilyaseiins u ypaBHeHue DHHIITEMHA. YKaKUTE TPaHULBI IPUMEHUMOCTH
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ok~

ypaBHEHUs DWHIITENHA.

OxapakTepu3yiTe TUIIBI CTPYKTYP, BOSHUKAIOIIMX B TUCIIEPCHBIX CUCTEMAX.

OxapakTepu3yiTe BSI3KOCTb CTPYKTYpUpPOBaHHbIX cucTeM. Hammmure ypaBHeHue bunrama —
[lIBenqoBa nia 1muiacTuyeckoro TedeHus. Yto Takoe npenen Tekydectu? Haueprute

peosornyeckre KpuBble M OTMETHTE Ha Tpa(uKe BETHUUHY PT .

[IpuBenuTe peosornuecKue KpUBbIe U PEANbHBIX KOJUIOMIHBIX CHCTeM 1o Pebunaepy, a Takxke
COOTBETCTBYIOIlYK0 KPHMBYIO B KOOpAMHATax BA3KOCTb — HamnpsbkeHue casura. Jlaiire
XapaKTEPUCTUKY TPEM Y4aCTKaM ITUX KPUBBIX.

TEMA Ne 7: YCTOMUHUBOCTH U PASPYIIEHUE JINO®OBHBIX JUCITEPCHBIX
CUCTEM. CUHTE3 r'iAPO30JIs1 THAPOKCHUJA KEJIE3A, U3YUEHUE EI'O
KOATYJIAIIUU U CTABUIN3ALIUN
(J1abopaTopHO-TIPAKTHYECKOE 3aHATHE, 2 Yaca)

Iean 3ansATHS:

CunHTe3 THAPO30JIS THAPOKCUIA Kejle3a KOHJSHCAIMOHHBIM METOJIOM; OIpe/esieHHue Iopora
ANEKTPOJIUTHON KOATyJALMU 30Ji1 M U3YUYEHHE 3aBUCHUMOCTH €ro OT 3apsijia KoaryaupyIOLIero
MOHA; OTIPEJIeJICHUE 3aIIUTHOTO YMCIIa CTa0MIIN3aTOPA.

JIa6. pa6ora Ne 13. YcroitunBOCTh M Koarymsius J1nopoOHbBIX qucTiepcHbIX cucteM. CHHTE3
TUAPO30JIsl THAPOKCHUIA JKelie3a, U3YUCHHUE €ro KOAaryJsiiiuy U CTaOuIn3aIiu.

Bonpocsl 1151 00cyKIeHus:

Kaxoii mponecc HaspiBatoT koarymsauuen? YUem 3aBepuiaercs npouecc koarynsauuun? Kakumun
croco0amMM MOKHO BbI3BaTh KOAryJIsLUIO?

Uto nHazpiBaloT ObICTpON M MeuieHHOW koarymsiued? Teopust koarynsauuu CMOTyXOBCKOTO.
Kakue mnapaMmerpsl IHUCHEPCHOM CHUCTEMBI BIMSIOT Ha CKOPOCTb KOAryJjasiuyd 4YacTHUIl B
COOTBETCTBUM ¢ Teopueil CmomyxoBckoro? Uem OTIMYAIOTCA KOHCTAHTHI CKOPOCTH OBICTpOM u
MEJIEHHOM KOoaryssuu?

OCHOBBI TEOpPUH YCTOMUMBOCTH JIMOPOOHBIX AucnepcHbIX cucteM — Teopuu JJIPO. Kakosa
B3alMOCBSA3b MEXKIY CKOPOCTBIO KOAryJsiLlUU M BUJIOM NOTEHIIMAIBLHOW KPUBOW B3aMMOJECHCTBUSA
yactun?

KakoBo paznnumne Mexay HEHTpaIu3allMOHHOM M KOHLEHTPALMOHHON Koarynsuued JnopoOHbIX
3oJ1e# anekTpoauTamu? Kak BIusieT 3apsi/i Koaryaupyrollero HOHa Ha MOpor KOaryJisiiuu?
JlelictBueM Kakux (akTOpoB OOecleunBaeTCsl arperaTMBHas YCTOHYMBOCTB JIMO(OOHBIX
nucnepcHbIx cucreMm? Kakue BeliecTBa UCOIb3YIOT B KAYECTBE CTA0MIIN3aTOPOB ATUX CUCTEM?

8.4. Bonmpocsl AJis1 IpoBeAeHMs Py6Ge;KHOT0 KOHTPOJIsA 3HAaHUH

3AJAHUA
K npoBefeHUI0 1-0i1 pyOekHOH aTTecTannu

Teopernueckune BONpOCHI

[IpenmMer n3ydeHus TepMoAMHAMUKN. OCHOBHBIE TOHATHS B TEPMOJMHAMUKE: TEPMOJAMHAMUYECKAS
cucrema, (aza, KOMIOHEHT, TEPMOIMHAMUYECKUE TapaMETPBI.

2. TepMoauHaMHYeCKHE MPOLECCH U UX KIacCU(pUKALIMSL.

3. HyneBoe Hauano TepMOAMHAMUKHU. Y PaBHEHUE COCTOSHHUSL.
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14.
15.
16.
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23.
24,

25.

26.
27.
28.
29.
30.
31.

o

0.
11.
12.
13.

Temnnora, paboTta, pyHKIIUN COCTOSHHSL.

BuyTpennsis sHeprus. DHTaIbIHS.

IlepBoe Hauano TepMOAMHAMUKHU. TEMI0eMKOCTb.

Tepmoxumus. TermoBsie 3)PEKTh XUMUYECKUX peakiuii. 3akoH ['ecca u ero ciencTBHs.

Crannaptaeie ycioBusi. 3akon Kupxrodga.

[Ipennoceiaku 1 GopMyIUPOBKH BTOPOIr0 Havyajia TEPMOAUHAMUKH.

OHTpOIUs U TEPMOJIUHAMUYECKAS! BEPOSTHOCTb.

OHTpONUs U BO3MOXXHOCTb CaMOIIPOM3BOJILHOIO TIPOLIEcca.

Tpetbe Hauano TepMoAMHAMUKU. AOCOTIOTHBIN HYJIb TEMIIEPATYPHI.

Oneprust ['n66ca u sneprus ['enpmronbua. Kputepun paBHOBECHBIX U CAMOIPOU3BOJIbHBIX

nporeccoB. YpaBuenus ['u66ca — I'enpmrosnbua.

XUMHUYECKUH MOTEHLUAI, €T0 3aBUCUMOCTh OT TEMIEPATyphl U JaBJICHUS.

Xumuueckoe paBHoBecre. KOHCTaHTBI paBHOBeCHUS. 3aKOH JEHCTBYIOIIMX Macc.

PaBHOBecue 11151 FeTepOreHHbIX XUMUYECKUX PEAKIMN U JUIsl HeUI€JIbHBIX cucTeM. OYrUTUBHOCTD U

AKTUBHOCTb.

CMelieHue XuMHuecKoro paBHoBecHs. MakTopsl, BAMSIOINE Ha CMELIEHUE PABHOBECHS.

O6mas xapakrepuctuka pactBopoB. Kitaccugukanus pactBopoB. CriocoObl BbIpaskeHUs

KOHIIEHTPALMU pacTBOPOB.

KomnurarusHble CBOWMCTBA UEATbHBIX PACTBOPOB: 3aKOH Payiis, 0cMOC 1 OCMOTHYECKOE J1aBJICHUE.

KonnuraTuBHbIe CBOMCTBA HI€AIBHBIX PACTBOPOB: MOBBIIIEHUE TEMIIEPATYPbl KUIIEHUS U TOHUKEHHE

TEMIIEPATypPbl 3aMeP3aHUs PAaCTBOPOB.

Oco6eHHOCTH BOJHBIX PACTBOPOB JIEKTPOIUTOB. M30TOHNYECKUH KO3(puLimeHT.

DNEeKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB: YAEIbHAsA, MOJIbHAS, MOJIbHAS IIPU OECKOHEYHOM

paz0aBlICHUH.

[TonBUXHOCTH MOHOB U yKclia iepeHoca. 3akoH Konbpayiia.

CubHble U criabble AIEKTPOIUTHI: AKTUBHOCTh, MIOHHAS CHJIA, KOG (UIIMEHT aKTUBHOCTH,
KOHCTAaHTAa U CTENEHb JUCCOLMAIIUY CJIA00r0 IEKTPOINTA.

KonnykTomeTrpuueckoe onpeaeaeHue CTeNeH! TUCCOLMALUU U KOHCTaHThI AUCCOLUAIIMU CIa0bIX

AJEKTPOJIUTOB.

DNeKTpUYecKuil MOTEeHIUAI U MEXaHU3M €r0 BO3HUKHOBEHHUS.

YcTpoiicTBO 1 paboTa rajibBAHUYECKOTO 3JIEMEHTA. DIEKTPOABUKYIIIAs CUIa.

CrangapTHBIN BOJOPOIHBIN MIEKTPO U €70 YCTPOHCTBO.

CrangapTHbIe AIEKTPOAHbIE TOTEHIMANBL. P HanpskeHuil anemeHToB. YpaBHenue HepHcera.

OnEeKTPOBI, JIEKTPOXUMUYECKHE LIETIN U XUMUYECKUE NCTOYHHUKH TOKA.

[ToTeHunomeTprs U NOTEHIMOMETPHUUECKOE TUTPOBAHHE.

HpaanquKaﬂ HacTb

CyIIHOCTh KaJIOPUMETPHUUECKOTO METOA ONPEIETECHHUs TEMIOTHl PACTBOPEHHSI BELIECTB B
pacTBopHTEIE.

Omnpenenenue TEMIOTH THAPATOOOpa30BaHNs KPUCTAIIOIMIPATOB HA IpUMepe KPUCTAIIIOIHIpaTa
cynbdara Menu.

BnusiHue KOHIIEHTpallMK BELIECTB, YYaCTBYIOIMX B PEAKIIMU, Ha CMellleHre paBHoBecus. [IpuBectu
MIpUMEpHI 110 MaTeprasiaM J1abopaTOpHOU paboTHI.

TemnoTta pacTBOpPEHUS COJIM U TEIIOTa THAPATOO0pa30BaHMS.

Bnmstare TemriepaTypsl M KHCIIOTHOCTH CPEIbl Ha CMEIIEHHe XMMUYEeCKOTO paBHOBecHs. [IpuBectn
MPUMEPBHI 110 MaTepranaM JJabopaTopHOU pabOTHI.

Ha kakyro BeTMUHHY pa3IMvaroTCA:

a) PHTAJIBINS OT BHYTPEHHEH SHEPTHuH;

0) sHeprus ['enbMrosplia OT BHYTpEHHEH SHEPIUH;

B) aHeprust [ u60ca ot sHeprun ['enbMromnsiia;

I') TeI1oBble 3 (PEKTHI MPH MOCTOSHHOM JIaBJIEHUH U ITOCTOSIHHOM 00beMe.

24



7. Kakoil cCMBICT UMEIOT 3HAKH «TUTIOC» WIH «MHHYC» Mepel TEPMOJNHAMHUYECKIMH BETUYHHAMU:
TEII0TOM, paboTol, N3MEHEHNEM BHYTPEHHEW SHEPTHH, U3MEHEHUEM HTAIBIIUU, U3MEHEHHEM
SHTPONUU?
8. Kaxkue BbIBOJIbI MOKHO clIelaTh O KOHKPETHON XUMUYECKON PEaKIMH, €CIIM U3MEHEHHE CIIETYIOIINX
TEPMOJIMHAMUYECKUX (PYHKLIUH OTPULIATEIBHO:
a) SHTAJIBITNY;
0) sHTpOIHH;
B) cBOOOIHOM »Hepruu ['mb0ca.
9. HanummuTe cienyronue ypaBHEHUS:
a) ypaBHEHUE NIEPBOr0 Havajaa TePMOIMHAMUKH;
0) ypaBHEHHE MEPBOr0 Hayaia TEPMOJUHAMUKH 151 H300apHOTO U H30XOPHOTO MPOLIECCOB;
B) YpaBHEHHE ISl pacueTa MOJIbHOM TEIJI0OEMKOCTH, a TakK)Ke N300apHON U M30XOPHOIT
TETIOEMKOCTH.

2H,S ) + 30, ) «— 2S00, ) + 2H,0 ™ AH < 0;
2 NH; ) > N, w T 3 H; @ AHO > 0.
19. Hpe,I[JIOX(I/ITe OIITUMAJIbHOC U3SMCHCHUC TCPMOJUHAMHWYCCKUX IT1aPaMETPOB (TeMHepaTypa,
KOHLOCHTpanus, IIaBJIeHI/Ie) IJid YBCJIIMYCHUA BbIXOJa NPOAYKTOB PCAKIIUU:
H,O 0 + C (1) ~ CO o) + H, ) AHO > 0;
2NO ) + O ) > 2N02 ® AHO < 0.

3AJAHMS

K NIPOBeJIeHUI0 2-0i py0e:KHOM aTTecTanuuu

. Teopernueckue BONpockl

1. KosmnouaHast XumMus Kak HayKa O IOBEPXHOCTHBIX SIBJICHUSIX U IUCIEPCHBIX cucTteMax. OCHOBHbIE
MOHATHUS B KOJUIOMTHOW XMMUH: TUCTIEpCHAs (a3a, TUCTIEPCHOHHAS Cpeia, TeTEPOreHHOCTD U
JHMCIIEPCHOCTD, Y/ETIbHAas TIOBEPXHOCTb.

2. Knaccudukanus gucnepcHsix cuctem (1V tuma).

IToBEpXHOCTHOE HATSYKEHUE U TOBEPXHOCTHASL SHEPTUSL.

4. BHyTpeHHss yaenbHasi IOBEPXHOCTHAsI dHeprus. Y paBHeHue ['n6oca-I'ensMromnpia. 3aBUCUMOCTb

MIOBEPXHOCTHOT'O HATSDKEHUS OT TEMIIEPaTyphl.

Ancop6buusi. OCHOBHBIE IOHATHUS U ONIPEIETICHHUS.

6. ®ynaaMmeHTanpHOE a/icopOLIMOHHOE ypaBHeHHe [ n66ca. ['nbOcoBckas ajcopbuus i paCTBOPOB U

ra3os.

IToBepxHOCTHast aKTUBHOCTb. [ I0BEpXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-MHAKTUBHBIE BEILIECTBA.

8. Kiaccudukanus [TAB u ux npumenenne. CTpoeHne u pazmep MoseKyn kotonaasix [TAB.
Murennoobpa3oBaHue.

9. Comobmm3anus B pacTBopax Koutouaabx [TAB. Mexanu3m MOOIIEro ACHCTBHS.

10. Ancop6uus [TAB. Ypasnenue HIumkosckoro. IIpasuno [Jrokmo-TpayGe.

11. Vpasuenue nzorepmsl agcopouuu Opeiinanuxa. Pacuer KOHCTaHT B ypaBHEHHUHU.

12. Teopust MOHOMOJIEKYJIIPHOH ajicopOuuu Jlenrmiopa. YpaBHeHHne n30TepMbl ajcopOiun JIeHrmiopa.

13. CnencrBus u3 ypaBHenus Jlenrmropa. Pacuer BenmnunH A u K. Onpenenenue yaenbpHOM
MTOBEPXHOCTU IIOPOIIKOB.

14. 3akOHOMEPHOCTH B OCOOCHHOCTH MOJICKYJIIPHOM aJcopOIiu u3 pacTBOpoB. [IpaBuio ypaBHUBaHHS
nonsipHoctu Pebunaepa. Opuentanuus monexyn [TAB Ha rpanune pasznena gas.

15. Honnas ancopbums u e€ 3akonomepHoctu. JInorpomnsie psasl. [IpaBumno [Tanera-dasHca.

16. YcroitunBocTh aucnepcHbIx cucteM 1o [leckoBy. TepmoanHaMUuecKue OCHOBBI YCTOHUHUBOCTH.
JInopunpHBIE U TMOPOOHBIE TUCTIEPCHBIE CUCTEMBI.

17. CnocoObl mosrydeHus JUCTIEPCHBIX CUCTEM: (pu3nyecKast U XMMUYeCKas KOHIEH Calus,
nucneprupoBanue u nentuzanus. Ipdexr PeOunaepa.
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18
19

20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

31.
32.

OuncTKa KOJUIOMIHBIX CUCTEM: JUANIN3, SJCKTPOIUANIN3 U YIbTpaQUIbTpaIIHsl.

OMynbcud, UX Kiaccupukanus. TUIBI IMYyIbraTopoB. MexaHu3M cTaOuIN3aluu NpsSIMbIX U
o0OpaTHBIX SMYIbCU ¢ momoirsio [TAB.

Yucno I'JIb nns [TAB. O6pamenue da3 smynbcuid. [Ipumenenne sMmynbcuid.

[lensl, ux nosyueHue U cBoicTBa. MexaHu3m obpazoBanus neH. @norarus. [IpuMenenne nex.
CTpyKTypHO-MEXaHUYECKHE CBOWCTBA IUCIIEPCHBIX cucTeM. OCHOBHBIE IOHATHUS PEOJIOTUN. 3aKOHBI
I'yka 1 HetoTona. BA3KOCTh 1 KiIaccuUKAIMS KUIKOCTEH.

VYpasuenue OctBanbia-Beinsa. Ypasuenue [lyazeiinsa. YpaBHenue DUHIITEHHA U YCIOBUS €TI0
IIPUMEHEHMSL.

CtpyktypooOpa3zoBaHue B IUCIIEPCHBIX cucTeMax. KoarynsinoHHble U KOH/IEHCAIIMOHHO-
KPUCTAJUTU3AIMOHHBIE CTPYKTYPHI, YCIOBUS UX 00pa30BaHMsI U CBOWCTBA.

BsizkocTh cTpykTypupoBaHHbIX cucTeM. Y paBHeHue llIBenoBa-bunrama. [Ipeaen rexkydecTu.
Peonorunueckue KpuBble CTPYKTYPUPOBAHHBIX JKUAKOCTEH 1o Pebunaepy.

BricokoMonekynsipHble COSMHEHMS], UX MOTYYeHUE U OCHOBHBIE (DU3HKO-XUMUYECKHE CBONCTBA.
DnacTUYHOCTD U IUIACTUYHOCTH MOJIMMEPOB, UX ByJKaHu3auus. [Ipumepsl.

BricokoMonekysipHbIe 3JIEKTPOIUTHI, UX KiacCH(pUKalus, CBOCcTBa. M30351eKTpuiyeckoe COCTOsTHIE
OEJIKOB.

BiaumopeiicTBue moauMepoB ¢ pacTBOpUTeNieM: HaOyxaHue, BbIcaluBaHue, CTYAHE0Opa3oBaHue,
CHUHEpE3HUC.

Koarymsmus nuodgoOHbIX aucniepcHbix cucteM. Teopus koarymsiiuu CMonyxoBcKoro. beictpas u
MeJIeHHas Koarysisauuu. KOHCTaHTbl CKOPOCTH KOATyJISILIUH.

Ocnogbl Teopuu JJIPO. [loTeHumanbHas KpyuBasi CUJI OTTAIKUBAHUS U MPUTSKEHUS MEKITY
YaCTULIAMHU.

TepMmonuHaMuyeckue U KHHETHUECKUE (PaKTOPbl YCTOMYUBOCTH JUCTIEPCHBIX CUCTEM.
3aKOHOMEPHOCTH KOAryJIsuH ruApo(HOOHBIX TUCTIEPCHBIX CUCTEM dJIeKTponuTamu. [IpaBuino
[ynbue-I'apau. Helitpanu3zanroHHas U KOHLIEHTPALMOHHAS KOAryJ ALK, SIBIeHNne HelpaBUIIbHbIX
PAI0B. AHTarOHU3M U CUHEPIU3M 3JIEKTPOJIUTOB.

HpaKTI/I‘leCKaﬂ 4acTb

1. Tlonmy4yeHue TMOPHUIBHBIX KOJJIOUIHBIX pacTBOPoB. [Ipumepsl.

2. Tlomyuenne m1opOOHBIX KOJUIOUTHBIX PACTBOPOB METOJIOM (PU3NIECKOI KOHICHCAIIH.
IIpumepsl.

3. Tomyuyenne m1opOOHBIX KOJIIOUIHBIX PACTBOPOB METOOM XUMHUYECKOH KOH/ICHCAIIHH.
IIpumepsl.

4. Tlomyuyenue MMopOOHBIX KOJJIOUIHBIX PACTBOPOB METOJIOM JUCIEPTUPOBAHUs, B TOM YHCIIE,

MetozaoM nenrtusaiuu. [Tpumepst. Ddpdexr Pebunnepa.

Omynbeun. [lonyuenune yctouuBbix amysibeuil. [Ipumepst.

Omynscun. Onpenenenue Tuna sMmynbcuil. O6paienue ¢as smysnbeuit. [Ipumepsi.

[Iensl. Ilomydenue nen u U3ydeHne Ux CBOMCTB. [Ipumepsr.

M3mepeHue moBepXHOCTHOIO HATSHKEHUs XKUIKocTel MeToioM Pebunepa.

Onpenenenre TeIIOTH 00pa30BaHUs MOBEPXHOCTH U MOJHOM MOBEPXHOCTHOM 3HEPrun

xunkocreit (Ha npumepe C,HsOH).

10. Onpenenerne KKM B pactBopax [TAB (Ha npumepe osreaTa HaTpus).

11. N3yuenue aacopOIMK YKCYCHON KMCIIOTHI Ha TOBEPXHOCTH aKTUBHUPOBAHHOTO yriisd. Pacuet
k03¢ duULMeHTOB B ypaBHEeHUH DpelHinxa.

12. YcTpoicTBO KaMILIIPHOTO BUCKO3UMETPA U PACUeT BA3KOCTH HBIOTOHOBCKHUX KHUIKOCTEH 110
ypaBHeHuto [lya3zeiis.

13. N3mepenue BSI3KOCTH )KUIKOCTEH C MOMOIIBIO KAMIIIIPHOTO BUCKO3UMETpA.

14. BszkocTh MMOGUIBHBIX U THO()OOHBIX TUCHIEPCHBIX CUCTEM. 3aBUCUMOCTh BSA3KOCTH JTHO(MUIBHBIX
JMCTIEPCHBIX CUCTEM OT KOHIIEHTPALUU AUCTIEPCHON (a3bl, TEMIIEPATypPhl U IPUCYTCTBHS
JIEKTPOJIUTOB.
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15.
16.
17.
18.

19.

=
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14.
15.
16.

17.
18.

19.

20.

21.
22.

23.
24,
25.
26.

27.
28.
29.
30.
31.
32.

0.
1.
12.
13.

Omnpenenenue crenenu Habyxanuss BMC no macce u 00bemy.

OmnpenencHre H303JIEKTPUIECKON TOUKHA aM(POTEPHOTO MOJUIICKTPOIUTA.

3aBUCHMOCTH CTEIIEHU HaOyxaHus TomuMepa oT pH cpeibl U MPUCYTCTBUS 3JIEKTPOJIHTOB.
W3yuenne koarymsiuu 3078 ruapokcua xenesa snexrponutamu: KCI, K;SO4, Ks[Fe(CN)gl.
Omnpeie/icHrE TIOPOTOB KOATYIISAIUH DJICKTPOJIHTOB.

W3yuenne ctabuinm3amnuy 3011 THAPOKCHUIA JKejle3a ¢ TIOMOIIBI0 pacTBOPA JKEIaTHHA. 3aIllUTHOE
YUCJIO CTaOMIIN3aTOopA.

8.5. Bonpocsl k 3a4eTy

[Ipeamer uzydenus TepmoguHaMuki. OCHOBHBIE MTOHSATHS B TEPMOJAMHAMUKE:
TepMOJUHAMHUYEcKas cucTema, pasa, KOMIIOHEHT, TEPMOAMHAMUYECKHE TTapaMeTpBhI.
TepMoarHaMUYECKUE TIPOIIECCHI M UX KIacCH(UKAIHSI.

HyneBoe Hauano repMoAMHAMUKH. Y paBHEHHE COCTOSIHUS.

Temnora, paboTta, QyHKIIUU COCTOSHHUSL.

Buytpennsis sHeprus. DHTaIbINS.

[TepBoe Hauasi0 TepMOAMHAMUKH. TENI0EMKOCTD.

Tepmoxumus. TernoBeie 3G PeKTh XUMUYECKUX peakiuid. 3akoH ['ecca u ero cinencTBusl.
Crangaptaeie ycnoBus. 3akoH Kupxroda.

[Tpenmochuiku U GOPMYTUPOBKH BTOPOTO HAYAIa TEPMOIUHAMUKH.

DHTpONUS U TEPMOJUHAMUYECKAS] BEPOATHOCTb.

DHTPONHS U BO3MOXXHOCTH CAaMOIIPOU3BOJILHOTO TIPOIIeCca.

Tperbe Hauano TepMOAMHAMUKHU. AOCOIIOTHBIN HYJIb TEMIEPATYPHI.

Oueprus ['m66ca u sHeprus ['enpmronbna. Kpurepun paBHOBECHBIX M CAMOTIPOU3BOJIBHBIX
nporieccoB. YpaBHenus [ 'n66ca — I'enbmromnbiia.

XUMHUYECKUH TOTEHIIHAII, €r0 3aBUCUMOCTh OT TEMIIEPATYpPhl U JaBICHUSI.

Xumnueckoe paBHoBecue. KOHCTaHTBI paBHOBECHS. 3aKOH JIEUCTBYIOIIMX Macc.
PaBHOBecue 11 TeTEpPOreHHBIX XUMUYECKUX PEAKIIUN U JJISI HEUJI€aTbHBIX CHCTEM.
@YruTUBHOCTh U AKTUBHOCT.

CwMmeleHre XuMUYecKoro paBHoBecrs. MaKkTOPhI, BIUSIONINE HA CMEIIEHUE PABHOBECHS.
O6mas xapakrepuctuka pactBopoB. Kiaccugukamus pactBopoB. CriocoObl BeIpaskeHUs
KOHIEHTPALUH PaCTBOPOB.

KonnuraruBHbie cBOKCTBA UI€aIbHBIX PACTBOPOB: 3aKOH Payisi, ocMoc U ocMoTHYEeCKOe
JIABJICHUE.

KonnuraruBHeie cBOWCTBA UJI€aIbHBIX PACTBOPOB: MOBBILIEHUE TEMITEPATYPbl KUIIEHUS 1
MOHM)KEHUE TEMIIEPATYPHI 3aMEP3aHHS PACTBOPOB.

Oco0eHHOCTH BOJHBIX PACTBOPOB ANEKTPONUTOB. M30TOHNYECKHH K0 DULIHEHT.
DNEeKTPOIPOBOIHOCTH PACTBOPOB AJICKTPOIUTOB: YAEIbHAs, MOJIbHAS, MOJIbHAS MPU OECKOHEYHOM
pa30aBieHHH.

[TonBr>KHOCTH MOHOB U yKcla iepeHoca. 3akoH Komnbpayiia.

CunbHbIe U cliadble YIEKTPOIUTHI: aKTUBHOCTh, HIOHHAS CHJIa, KO3()PHUIIMEHT aKTUBHOCTH,
KOHCTaHTa U CTENEeHb TUCCOLMALIUU CIIa00Tr0 IEKTPOIHTA.

KonaykromeTrpruueckoe onpeeneHrne CTeneHn JUCCOIUAIUN U KOHCTAHTBI AUCCOLUAIIUU CITa0BIX
3IEKTPOJIUTOB.

DNEeKTPUYECKUM MOTEHIIMAT U MEXAaHU3M €r0 BOSHUKHOBEHUS.

YcTpoiicTBO 1 paboTa raibBAHUYECKOTO 3JIEMEHTA. DIEKTPOABUKYIIAs CUTIA.
CrannapTHBIN BOJIOPOIHBIN 3JIEKTPOA U €T0 YCTPOUCTBO.

CrangapTHbIE 2JIEKTPOAHBIE MOTEHIIMANBI. Ps1 HanpsokeHU 311eMeHTOB. Y paBHeHre HepHcera.
DNEKTPOAbL, HIEKTPOXUMUYECKUE LIETTH U XUMUYECKUE UCTOYHUKHU TOKA.
[ToreHmomMeTpyrs U MOTEHIIMOMETPUYECKOE TUTPOBAHUE.
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33.

34.
35.
36.
37.
38.
39.

40.
41.

42.
43.
44,
45,
46.
47.

48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.

Konnounnas xumMus Kak HayKa O MOBEPXHOCTHBIX SIBJICHUSIX U IUCTIEPCHBIX cucTeMax. OCHOBHbIE
MOHSATHS B KOJUIOMAHON XUMHUU: JucriepcHas ¢a3a, IUCIIepCUOHHAs Cpefia, FeTepOreHHOCTDb U
JUCTIEPCHOCTD, Y/IeJIbHAsI TOBEPXHOCTD.

Knaccudukanus nucnepcubix cucrem (1V tuma).

[ToBepxHOCTHOE HATSXKEHUE U TTOBEPXHOCTHASI SHEPTHUA.

BuyTpenHss yaenpHas HOBEpXHOCTHas dHepTHs. Y paBHeHue [ mo6ca-I enpmromnbiia. 3aBUCHMOCTD
MMOBEPXHOCTHOI'O HATSXKEHUS OT TEMIIEPATYPHI.

[Iponiecchl caMONTPOU3BOIBHOIO YMEHBILIECHHS IOBEPXHOCTHOU SHEPIUH.

Ancop6uust. OCHOBHBIE IOHSITUS U ONIPEACIICHUS.

dyHIaMeHTalIbHOE a7copOIMoHHOe ypaBHeHue [ mO0ca. ['mbOcoBckas amcopOums Ajisi pacCTBOPOB
U Ta30B.

[ToBepxHOCTHAs1 aKTUBHOCTB. I [0BEpXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTHUBHbBIE BELIECTBA.
Knaccudukanus I[TAB u ux npumenenne. CTpoeHue u pasmep MoseKy Kosouaasix [TAB.
Murnennoobpa3oBaHue.

Conrobunu3zanus B pacTBopax KoyuouHbeix [IAB. MexaHu3M MOOIIEro JeHCTBUS.

Ancop6uus [TAB. Ypasuenue IlIumkosckoro. [Tpasuno Hrokno-Tpay6e.

VYpaBuenue uzorepmsl ajicopounn Operinainxa. Pacuer KOHCTaHT B ypaBHEHUHU.

Teopust MoHOMONIEKYIIpHOI afcopouuu JIeHrMiopa. Y paBHeHHE U30TEPMBI aCOPOLIUN
Jlenrmropa.

CrnenctBus u3 ypaBHeHus Jlenrmiopa. Pacuer BennuuH A, u K. Onpeznenenue yaenbHOU
MMOBEPXHOCTHU MOPOIIKOB.

3aKOHOMEPHOCTH U OCOOCHHOCTH MOJIEKYISIpHON afcopOuunu u3 pactBopos. [Ipasuio
ypaBHuBaHUs noyisipaoct Pedbunnepa. Opuenrtanus monexkyn [TAB Ha rpanune paszaena ¢as.
Honnas ancopOuus u e€ 3akoHomepHocTH. JInoTpornusie psaabl. I1paBumno [Tanera-dasuHca.

Y CTONYMBOCTB NUCIIEPCHBIX cUcTeM M0 [leckoBy. TepMoanHaMUUECKE OCHOBBI YCTOMYMBOCTH.
JInopunbHbIE U TMOPOOHBIE TUCTIEPCHBIE CUCTEMBI.

CriocoObI MOJTydeHUs JUCTIEPCHBIX CHCTeM: (DU3MUECKast U XUMHYSCKast KOHICHCAIINS,
aucrneprupoBanue u nentusanus. Jddext Pebunaepa.

OMynbcuu, uX kinaccudukamnus. Tumsl sMmyabpratopoB. MexaHu3M cTaOUIN3aluy MPSMbBIX U
o0paTHbIX SMyIbcuil ¢ nomoiisio [TAB.

Uucno ['JIb nns [TAB. O6pamenue da3 smynscuit. [Ipumenenne smynbcuid.

[Tensl, ux monydeHue u cBoiictea. Mexanusm obpazoBanus neH. dnoramnus. [Ipumenenue neH.
BricokoMoeKkyIsipHbIE COETMHEHMS], UX TTOJIYY€HHE U OCHOBHBIE (PU3HKO-XHUMHYECKHE CBOMCTBRA.
DNaCTUYHOCTD U IJIACTUYHOCTD MOJIMMEPOB, UX ByJKaHu3auus. [Ipumepsr.
BricokoMoneKkysipHbIE 2JIEKTPOIUTHI, UX KilaccuduKalms, cBoicTBa. M3oanexkrpuieckoe
COCTOsIHUE OEJIKOB.

B3aumopeiicTBue noiarMepoB ¢ pacTBOpUTENIEM: Ha0yXxaHKe, BbICATMBaHUE, CTYAHE0Opa30BaHue,
CUHEpE3HUC.

CTpyKTypHO-MEXaHUYECKHUE CBOMCTBA TUCIIEPCHBIX cUcTeM. OCHOBHBIE TIOHSTHS

peonoruu. 3akonsl ['yka u HetoToHa. BS3koCTh 1 Kitaccuukanus »UaKoCTeH.

VYpasuenue OctBanibna-Beins. YpaBuenune [lyaseins. YpaBHeHne DUHINTEHA U1 YCTIOBUS €0
MIPUMEHEHUS.

CtpykTypooOpa3oBaHue B AUCIEPCHBIX cucTeMax. KoarynsiroHHbIe M KOHACHCAIIMOHHO-
KPUCTALTU3AIMOHHBIE CTPYKTYPBI, YCIOBHS UX 00pPa30BaHUS U CBOICTBA.

BszkocTh cTpykTypHpOBaHHBIX cucTeM. Y paBHeHue [1IBenoBa-bunrama. [Ipenen TexydecTu.
Peonornueckue KpuBbie CTPYKTYPUPOBAHHBIX KUAKOCTEH o PeOunaepy.

Koarymsmus nuopoOHbIX aucnepcHbIx cucteM. Teopus koarymsiuu CMomyXoBckoro. beictpas u
MeJJIeHHas Koaryasiuui. KoOHCTaHThl CKOPOCTH KOAryJsiliuH.

Ocnogbl Teopun JUJIPO. IToTeHumanbHas KpruBasi CUJI OTTAIKUBAHUS U IPUTSKEHUS MEKIY
YaCTULAMU.

TepMmoauHaMuueckre U KHHETHYECKHUE (DAKTOPHI YCTOMYHMBOCTH TUCTIEPCHBIX CUCTEM.
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65. 3aKOHOMEPHOCTH KOAryJIsUHU TUAPO(HOOHBIX TUCIEPCHBIX CUCTEM dJeKTposnTamu. [IpaBuio
[Iyneue-T'apau. HeliTpanu3annoHHas U KOHIIEHTPAIMOHHAS KOaryanus. SIBienue

HCIIPaBHUJILHBIX PAOOB. AHTaronusm u CHUHCPIU3M 3JICKTPOJIUTOB.

Oﬁpa3eu OMJIETOB K 3a4€Ty 0 JTMCHUIIJIMHE «Pu3nyeckas U KOJJIOHIHAS XUMHUD»

CDOpMa IIPOBCACHUA 3a4€Ta - CMCIIaHHAA

Munucmepcmeo nayku u gvicuieco oopazosanus P@O

Kagpedpa o6weii u neopeanuueckoii xumuu
Hucuyunauna «@usuueckan u KoiouoHas Xumusy,

2 kype, cemecmp 111
3auem

BUJIET Ne 1

Ha IIpHMepe oJieaTa HaTpusl.

3aB. kadenpoii oomIeH u
HEOPraHUYECKOU XUMHHU

HoteHT kadenpsl, K.X.H.

Cegepo-Ocemunckuii zocyoapcmeennuiii ynugepcumem umenu Kocma Jleganosuua Xemazyposa

Hanpaenenue 6axanaspuama 19.03.03 IlIpooykmol numanus #cu8omHoz0 nPoUCcXoiHcoeHus

1. Ilpenmer uzydenus tepMoarHaAMUKU. OCHOBHBIE TOHATHS B TEPMOJUHAMUKE:
TepMOJMHAMHUECKas cucTema, (pasa, KOMIIOHEHT, TEPMOAMHAMUYECKUE TTapaMeTPhI.

2. TloepxnoctHo-akTuBHBIe BemectBa (IIAB) m wmx cBoiictBa. MumemiooOpazoBaHue B
pactBopax ITAB. Onpezenenne KpUTHUECKON KOHIIEHTpauu MuliesiooopasoBanust (KKM)

JIM. KYGAJIOBA

O.B. HEEJIOBA

8.6. OueHnBaHue OTBETA CTYJAEHTa HA 3a4eTe

Xapaxkmepucmuxa omeema

bannw

JlaH 1moNHBINA, pa3BEpHYTHIM OTBET Ha ITOCTaBJIEHHBIM BOIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HaHMA 00 O0OBEKTe, MPOSBIAIOIIAACT B
CBOOOHOM OTIEpUPOBAHUU MOHSTUSIMH, YMEHUHU BBIJIETIUTD
CYLIECTBEHHBIE W  HECYIIECTBEHHBIE €r0  IPU3HAKH, IPUYNHHO-
CIIEICTBEHHBIE CBsI3U. 3HaHHME 00 OOBEKTE JEeMOHCTpUpYyeTCs Ha (oHe
MIOHMMAHHUS €r0 B CUCTEME JaHHOW HAyKU M MEXAUCLMUILUIMHAPHBIX CBA3EH.
OtBer (Qopmynupyercs B TepMUHAX HAyKH, H3JI0XKEH JMTEpaTypHBIM
A3BIKOM, JIOTUYEH, J0Ka3aTelleH, JEMOHCTPUPYET aBTOPCKYHO ITO3HIIHIO
CTY/ICHTA.

46-50

JlaH TONHBIN, pa3BEPHYTHI OTBET Ha IIOCTaBJIEHHBIM BOIPOC, MOKAa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHUI 00 00BEKTE, JOKA3aTEIbHO PACKPBITHI
OCHOBHBIE TIOJIOKCHHMSI TEMBI; B OTBETE IIPOCIIECKUBACTCS YETKasd
CTPYKTYypa, JIOTMYECKas IOCIEI0BAaTEIbHOCTD, OTpaXkarouias CyHNIHOCTb
pPAacKphIBAEMBIX TOHSATHH, Teopuil, sBIeHUHA. 3HaHHE 00 O0OBEKTe
JEMOHCTpHUpYeTcs Ha (oHE MOHMMAHUSl €ro B CHCTEME JaHHON HayKu U
MEXINCLHUIUIMHAPHBIX CBsA3ed. OTBET U3JI0KEH JUTEPATYPHBIM SI3BIKOM B
TEPMHHAX HayKu. Moryt ObITh JONYyHIEHbl HEIOYEThl B OIpeeJIeHUH

41-45

29




HOHHTI/II\/'I, HCITPABJICHHBIC CTYJACHTOM CaMOCTOATCIIBHO B ITPOLECCE OTBETA.

JlaH moNHBIN, pa3BEepHYTHI OTBET Ha IOCTAaBJIEHHBIH BOIPOC, IOKA3aHO
YMEHHUE BBIJICTUTh CYIIECTBEHHbIE W HECYIIECTBCHHBIC IPU3HAKH,
NPUYMHHO-CJIECTBEHHbIE CBsI3U. OTBET YETKO CTPYKTYPHUPOBaH, JIOTUYEH,
U3JI0KEeH B TepMHHaXx Haykd. OJHAKO JOMYIICHbI HE3HAUYUTENbHBIC
OIMOKM WJIM HEJOYEThl, HCIPABICHHBIE CTYIEHTOM C IOMOILBIO
«HABOJISAIINX» BOMPOCOB MPENOABATEISL.

Jlan TonHBI, HO HEJOCTAaTOYHO IIOCIENOBAaTEIbHBI OTBET Ha
MOCTaBJICHHBI BONPOC, HO NPU OSTOM IIOKA3aHO YMEHHE BBLICIHUTH
CYLIECTBEHHbIE Y HECYILIECTBEHHbIE PU3HAKU U IPUYMHHO-CJIE/ICTBEHHbIE
cBsi3u. OTBET JIOTMYEH M M3JIOKEH B TEepMHUHAX Hayku. MoryT OBITh
JonyuieHsl -2 ommOKK B ONpPENesIeHUH OCHOBHBIX IOHATUH, KOTOpBIE
CTYACHT 3aTPYyIHSETCS UCTIPABUTh CAMOCTOSITEIBHO.

JlaH HeOCTaTOYHO MOJHBIM M HEOCTATOYHO Pa3BepHYTHINA oTBeT. Jloruka
U TIOCIICOBATENIbHOCTh HM3JIOKEHUS HMMEIOT HapylieHus. JlomymieHs
OLIMOKH B PacKpbITUM NOHATHUH, ynoTpebieHuH TepMUHOB. CTylIeHT He
CHOCOOEH CaMOCTOSTEIIEHO BBIICIHUTh CYIIECTBEHHBIE U HECYIIECTBEHHBIC
OPU3HAKM U [PUYMHHO-CIEJACTBEHHble CBA3M. CTyIEeHT MOXeT
KOHKPETU3UPOBaTh OOOOIIECHHBIC 3HAHMS, JOKa3aB Ha NpUMEpax HX
OCHOBHBIC IOJIOKEHMs TOJIBKO C IIOMOIIbIO IpernojaBarens. PeueBoe
odopmieHne TpedyeT MoNnpaBoK, KOPPEKIHH.

JlaH HETONHBIA OTBET, JJOTHKA U TOCIIEA0BATEIEHOCTD M3JI0KEHHS UMEIOT
CyllecTBeHHbIe  HapymieHus. JlomymieHsl rpyOble  OmMOKH — IpU
ONPEIEICHUN CYIIHOCTU PACKpPBhIBAEMBIX IIOHATHHM, TEOPHM, SIBICHUM,
BCJIC/ICTBUE  HEMOHMMAHUS  CTYACHTOM  HMX  CYHIECTBEHHBIX U 21-25
HECYIIIECTBEHHBIX NMPHU3HAKOB M CBS3€i. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbITh KOHKpPETHbIE HpOSBIEHUS OOOOIIEHHBIX 3HAHUM He
noka3aHo. PeueBoe odopmienne TpeOyer nonpaBoK, KOPPEKIUH.

JlaH HenoJHbBIN OTBET, MPEACTABIAIONINI COO0I pa3po3HEHHBIE 3HAHUS O
TEMEe BONpPOCAa C CYIIECTBEHHBHIMH OMMOKAMH B  ONpEACICHHSIX.
[TpucyTcTBYIOT (hparMeHTapHOCTb, HEJIOTMYHOCTh U3JI0XkKeHus. CTyaeHT
HE OCO3HACT CBS3b JAHHOTO IOHATHUS, TEOPHHU, SBICHHUS C JAPYTHMH
00BbeKTaMU AUCUUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3ALUs U 1-20
JI0OKa3aTeJIbHOCTh W3JI0KEeHUs. Pedb HerpamorHas. JlONOMHUTENbHBIE U
YTOUHSIOLIME BOIPOCH] MpenojaBareist He IPUBOAAT K KOPPEKIIMH OTBETa
CTYZICHTa HE TOJIbKO Ha IOCTABJICHHBIM BOIPOC, HO U Ha JIPYTHE BOMPOCHI
JMCLUTUIMHBL.

He moydensr oTBeTHI 110 6a30BBIM BONPOCAM JMCIUTUINHBL 0

36-40

31-35

26-30

PesynpTHpyromas oreHka ompenensercs B COOTBeTCTBUM ¢ llomokeHwmem o OamuibHO-
PEUTHHIOBOM CUCTEME OLIEHKH 3HAHUM CTYJIEHTOB.

8.7. ®on THIOBLIX TECTOBLIX 3aaHNH
8.7.1. TecTsl N0 pU3HYECKON XUMHUHU

Kakoii 3aK0oH oTpakaet CBsA3b MEXy padOTOM, TEIJIOTON U BHYTPEHHEH SHEpPTrueit CUCTEMBbI?
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3aKkoH ['ecca

MePBBINA 3aKOH TEPMOAMHAMUKHI
BTOPOU 3aKOH TEPMOJMHAMUKHU
3akoH Bant-I'odda

OHpeI[eJ'II/ITeJ'H:HOG YPaBHCHUE IJIs1 SOHTAJIBIIMHA UMCCT BU

H=U+pV
H=U-pV
H=G+T-S

H=U-T'S+pV

W305mpoBaHHON CHCTEMOH HA3bIBAIOT TAKYIO CHCTEMY, KOTOpast

HE OOMEHUBAETCS C OKPYKAIOIIECH CpeIoi HU BEIIECTBOM, HU YHEPrueit
O0OMEHHBACTCSI C OKPYKAIOIICH CPeZIof 1 BEIIECTBOM, U SHEPTUCH

00OMEHUBAETCS C OKPYKAIOIIEH cpefoi YHepruei, HO He 0OMEHHUBAETCS BEIIIECTBOM
O0OMEHHBACTCSI C OKPYKAIOIIEeH CPeZoi BEIECTBOM, HO HE OOMEHHUBACTCSI SHEPTHEH

TerunoBoit 3¢ GeKT peakuy, NPOTEKAIOIIECH MPU IIOCTOSTHHOM JIaBJICHUH, ONPEACIISIeTCS
U3MCHCHUEM

BHYTPEHHEH SHEprun

SHTAJIIINU

SHTPOIHHU

sHepruu ['nboca

Kaxkue nporiecchl Ha3bIBaIOT IHAOTEPMUIECKUMU?
U1t KoTophix AH oTpunarenbHo
It KOTOphIX AG oTpHUIIaTeTLHO
U1t KoTophix AH mosnoxxurensHo
U1t KOTOPBIX AG TIOJIOKUTEIIBHO

TepMOZ[I/IHaMI/I‘-IeCKaSI BepOﬂTHOCTB CUCTCMBI W — 39TO

YHCII0O MUKPOCOCTOSTHUI CHCTEMBI, TPH MOMOIIY KOTOPBIX pealn3yeTcsl JaHHOE MaKpPOCOCTOSTHUE
YUCJIO MaKpOCOCTOﬂHI/Iﬁ CHUCTEMBI, HpI/I IIoMo1In KOTOpI)IX peanmyeTcs{ JaHHOC MHKpOCOCTOfIHI/IC
YHCIIO YACTHI] CUCTEMBI, yYACTBYIOIIUX B Miepeaue YHEPTruu

00l11Iee YHCIIO BCEX YACTUI] CUCTEMBI

Kaxoii pyHKIIMEN COCTOSIHUS XapaKTepU3yeTCsl CTPEMIIEHUE CUCTEMBI K IOCTH)KEHHUIO  BEPOSTHOTO
COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHasi 0€CTIOPSJOYHOCTh paclpeieleHus YacTHIl?
SHTAIbIINEN

SHTPOINUEU

sHeprueit ['ub0ca

BHYTPEHHEHN dHEpruen

<1>opMyJ1a boabimana BBIPAKACTCA YPABHCHHUEM

S=R-InW
S=T-InW
S=k-InQ

S=k-InW

B KakoM COOTHOIIICHUH HAXOIATCS SHTPOIUHU TPEX arperaTHbIX COCTOSIHUHN OJIHOTO BEIECTBA: Ta3a,
KHUJIKOCTH, TBEPIOTO Teja
S(r) >S(x) > S(n)
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S(r) >S(x) > S
SGK) > S > S(1)

arpe€raTHo¢ COCTOAHHEC HC BJIMACT HAa SHAYCHUC DOHTPOIINU

Tperbe Hauaa0 TEPMOAMHAMUKH

MI03BOJISIET PACCUUTATh U3MEHEHHe sHeprun I'nb0ca peakiuu

MO3BOJISIET PACCUUTATH TEIUIOBON YPPEKT peakiuu

yCTaHaBJIMBAET 3aBUCUMOCTb MEX]ly SHTPOIIUEH U TEPMOJIUHAMUYECKON BEPOSATHOCTHIO CUCTEMBI
YCTaHABJIMBAET TOUKY OTCYETA IPH pacueTe aOCOIIOTHONW BEITMYMHBI SHTPOIMH BEIIECTB

B u300apHO-M30TEPMUYECKUX YCIOBHAX B CUCTEME CAMOIPOU3BOJIEHO MOTYT OCYIIECTBIISITHCS TOJIBKO
TaKHe MPOLIECChl, B Pe3ybTaTe KOTOPhIX dHeprus ' moodca

HE MEHSETCS

YBEJIMYMBACTCS

YMEHbILAETCS

JOCTUTAeT MAaKCUMaJIbHOTO 3HAUYEHUs

Ecmm nns peakuuu AG > 0u AS > 0, To

peaxIus MPOTEKaeT CaMOIIPOU3BOJIBLHO B U30JIMPOBAHHON U HEM3O0JIUPOBAHHON CHCTEME

peaxius TSPMOAMHAMUYCCKH HEBO3MOXKHA B M30JMPOBAHHON M HEU30JIMPOBAHHOM CHCTEME

peaxius TepPMOIMHAMUYCCKH HEBO3MOXKHA B H30JUPOBAHHOUN CHCTEME M IMMPOTEKAET CaMOIIPOU3BOJIEHO B
HEU30JIMPOBAHHOM CHCTEME

peaKIus TEPMOMHAMHYCSCKH HEBO3MOKHA B HCM30JUPOBAHHOW CHCTEME M IMPOTEKACT
CaMOIIPOU3BOJILHO B M30JUPOBAHHOMN CHCTEME

CocrosiHMEe XMMUYECKOTO paBHOBECHUS] 0OpAaTUMBIX IIPOLIECCOB KOJIMUYECTBEHHO XapaKTepU3yIOT
KOHCTaHTOM bonbiMana

PaBHOBECHBIMU KOHIICHTPALUSIMU IIPOAYKTOB PEAKIINH

KOHCTAHTOM PaBHOBECUS

SHEPrueil aKTUBaLUU

Ecnu n1st HekoTopoit peakiun AG < 0, To

KOHCTaHTa paBHOBECHSI peaklUy OOJIbIle €MHUIIBI
KOHCTaHTa PaBHOBECHSI pEaKLIUN MEHBIIIE €ANHHIIBI

B PAaBHOBECHOI cMeCH NTPe00JI1alatoT UCXOIHBIE BEIIECTBA
CKOPOCTh MPSAIMON PeaKLMU MEHBIIIE CKOPOCTH 0OpaTHOM

HpI/I IMOBBIIICHUHA TaBJICHUA PABHOBECHUE CMEIIACTCS BIIPABO B CUCTEME
2C02(r) > ZCO(F) + Oz(r)

CHyry <« GCHyy + Ho

PC|3(F) + Clz(r) > PC15(r)

Hz(r) + Clz(r) — 2HC|(F)

PactBopamu Ha3bIBatOT

M30JIMPOBAHHBIE CUCTEMBI, OT/ICJICHHBIE OT OKPYKAIOIIEH Cpe/Ibl PealIbHON UITH BOOOpakaeMoi
MOBEPXHOCTHIO pa3zena

TOMOTEHHbIE CUCTEMBI, HE CIIOCOOHBIE K 0OOMEHY BEIIECTBOM C OKpY’Karollel cpeaoi
TOMOTEHHBIE CUCTEMbI IEPEMEHHOTO COCTABA, COJAEPKAILME HE MEHEE IBYX KOMIIOHEHTOB
TeTEPOTeHHBIE CUCTEMBI, COJIEp)KaIllNe He MEHEE JIBYX BEIIECTB

Kpuockonuueckue u 30yIn0oCKONMUYECKHE TTOCTOSIHHBIE 3aBUCST OT
IIPUPOBI PACTBOPUTEIS
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IIPUPO/IBI PACTBOPEHHOT'O BELLIECTBA
KOHIIEHTPALlMU PaCTBOPEHHOTO BEIIECTBA
OT BCEX MEePEUUCIICHHBIX (PaKTOPOB

OTHOCHUTENBHOE MOHUKEHUE JABJICHUS HACBIIIEHHOTO Mlapa HaJl paCTBOPOM PaBHO
MOJILHOM JI0JI€ pACTBOPUTEIS

MOJISIPHOM KOHIIEHTpaLUU

MOJISTIBHOM KOHIEHTPALIMKT

MOJIBHOU JIOJIE€ PACTBOPEHHOIO BEIIECTBA

OcmoTtHueckoe naBneHne B ypaBHenuu Bant-I'odda nponopunonansao
MOJIBHOM J0JIe pAaCTBOPEHHOTO BEIIECTBA

MOJISUTBHOM KOHIIGHTPALUU PAaCTBOPEHHOTO BEIIECTBA

MOJISIPHOI KOHIIEHTPAIUU PaCTBOPEHHOTO BEIIECTBA

MOJISIPHOM KOHIICHTPALUU KBUBAJIEHTAa PACTBOPEHHOT'O BEILIECTBA

3akoH pasBenerns OCTBaIbAa AJIs CIIAOBIX AIIEKTPOIUTOB OMHUCHIBACTCS (POPMYIIOit
Kuye. =a-C

Ko = o - C

Ky =(1+a)-C

Kuye. =(1-0a)-C

Bemnunna Ky,o = [H'] - [OH] Ha3sIBaeT

BOJIOPOJHBIM MTOKA3aTEIEM
MIPOM3BEICHUEM PACTBOPHUMOCTH BO/IbI
WOHHBIM MPOU3BEACHUEM BOJIbI
KOHCTAHTOMH IUCCOIMAIIMN BOJBI

KucnorHocTh (OCHOBHOCTB) pacTBOPOB PUHSTO BHIpa)KaTh 4epe3 BOJOPOAHBIN noka3aTens (pH),
paccuuThIBaeMbIii 1o hopmyie

pH =g [H']
pH=—Ig[H’]
pH=—Ig [OH]
pH=—In[OH]

Ecnu ranpBannyeckuii aeMeHT paboTaeT caMONpPOU3BOJIbHO, TO KakoB 3HakK DJIC anemenTa?
OTPULIATEIIbHBIN

MOJIOKUTETbHBIN

3aBUCHUT OT KOHIIEHTPAIIUU BEILECTB

AIIEKTPOIBIKYIIAS CUJIa PaBHA HYJIIO

Kakas peakius mpoTeKaeT Ha MOJIOKUTEIBHOM JICKTPO/IC TaIbBAHUYECKOTO dJIeMEHTa?
OKHCIICHHSI

BOCCTAHOBJICHUS

oOMeHa HIIeKTPOHAMHU

oOMeHa HOHaMH MeTaJuia

3aBUCHMOCTH TIOTEHITHANA JICKTPO/Ia OT KOHIIEHTPAINY WJIH aKTUBHOCTH HOHOB B paCTBOpE
OTIpe/IeTISIeTCS] ypaBHEHUEM

®dapanes

Bant-T'odda

I'n66ca
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Hepncra
8.7.2. TecTbl MO KOJLJIOMAHON XUMHHU

JInohoOHBIE KOJIIOUAHBIE PACTBOPHI — 3TO

oOpaTHMBbIE CUCTEMBI, 00pa3yloImuecs B pe3yabTaTe CaMOIPON3BOJIHOTO TUCTIEPTHPOBAHMS YaCTHIY
JIUCHEPCHOM (ha3bl B IUCIIEPCUOHHON cpefe

HeoOpaTUMbIe CUCTEMBI, Ul 00pa30BaHMsI KOTOPBIX TpedyeTcs 3aTpara paboThI

HEOOpaTHUMBIE CUCTEMBI, 00pa3yIolecs B pe3ylIbTaTe CaMOIIPOU3BOIBHOTO JUCTIEPTUPOBAHHS YaCTHUI]
JAMCIEePCHOM (ha3bl B IUCIIEPCUOHHON cpefe

o0paTUMbIE CUCTEMBI, U1 00pa30BaHusl KOTOPHIX TpeOyeTcs 3aTpaTa paboThl

B nroduibHBIX KOJTOUIHBIX PACTBOPAX B3aWMOACHCTBUE MEXKYy YACTHIIAMH TUCTIEPCHOU (a3bl U
JTMCTIEPCUOHHOMN Cpeoi

SIPKO BBIPAXKEHO

OTCYTCTBYET

HE UMEET 3HAUYCHUS

BBIP2KEHO HE3HAYUTEIBHO.

IlenTusamusa — 3To

pacTBOPEHME COJIEN B PACTBOPUTEIIE C TIOMOUIBIO NIENTU3AaTOPa
oOpasoBaHuE refs

JUCTIEPTUPOBAHUE CBEKEMOIYUYEHHBIX OCAJKOB C IIOMOILBIO MTENTU3aTOPA;
MEXaHUYECKOE AUCIIEPTUPOBAHUE C IOMOUIBIO CIIELIMAIBHBIX YCTPOUCTB

KoHieHcalMoHHBIN METO/T OIYYeHUs! KOJUIOUIHBIX PACTBOPOB - 3TO

IIOJIyYEHHUE TETEPOT€HHON CUCTEMBI U3 TOMOTEHHOM B PE3yJIbTATE aCCOLMALMNA MOJIEKYJI, aTOMOB WJIH
HMOHOB B 0oJiee KPYITHBIE arperarbl

MEXaHHYECKOE H3MEIIbUCHUE YACTHI] TUCIIEPCHON (a3bl

pacTBOpeHHE TBEPABIX, KUIAKUX UM ra3000pa3HbIX BEIIECTB B XKUAKOU cpejie

OCTOPOYKHOE BBIMTAPUBAHUE KUIKOCTHU U MOJTYYEHUE CYXOr0 OCTaTKa

['eTeporennas cucrema, cocTosas U3 KUAKOU TUCTIEPCHON (pa3bl ¥ ra3000pa3HOM IHUCTIEPCUOHHOM
Cpelibl, Ha3bIBAETCs

OMYJIbCUEN

TIEHOU

CyCIIEH3UeEn

a’po30JIeM

CenumenTanus — 310

B3alMO/IEIICTBHIE YacTHIl ¢ 00pa30BaHUEM KPYIIHBIX arperaTos
OTTaJKMBAaHUE YaCTUI IPYT OT Apyra

CIIOCOOHOCTH YaCTHI] HAXOJIUTHCS BO B3BELICHHOM COCTOSTHUI
OCEJJaHUE YaCTHI] IO IEHCTBUEM CHUJIBI TSKECTH

[Ipu yBenuueHnH TeMIiepaTypbl BEIUYMHA [IOBEPXHOCTHOIO HATSKEHUS XKUAKOCTEW YBEINYUBACTCS
YMEHBIIAETCSA

HE U3MEHAETCA

KHUJIKOCTU He 00J1aJatoT MOBEPXHOCTHBIM HATSKEHUEM

EJII/IHI/IHGﬁ U3MEPCHHA BEIIMYNUHBI TIOBEPXHOCTHOI'O HATSXKCHUSA B CUCTEME Cu

Jx/m
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H/Mm?
JIx/ M°
JIx/K-Momb

Meton Pebunaepa, HCIIoIb3yeMBblid 17151 ONIPEIEIIHUs TOBEPXHOCTHOTO HATSHKEHUS JKUKOCTEH, OCHOBaH

Ha U3MEPEHUHU

MaKCHUMAaJIbHOTO JAaBJICHHS My3bIpbKa BO3/yXa, IPOOUBAIOIIETO MOBEPXHOCTHBIN CIION KHUIKOCTH
CHUJIBI OTPBIBA IIPOBOJIOYHOIO KOJIBLIA OT OBEPXHOCTH JKUIKOCTU

BBICOTBI ITOAHATHUS KUIAKOCTH B KAIIMILIAPE

YHCIIa Kanenb )KUIKOCTH, BBITEKAIOIINX U3 CTAIarMOMETPa

HawnGonpuield TOBEpXHOCTHON aKTUBHOCTBIO 00JIa/IaeT CIIUPT
npomnaHoi-1

METaHOJI

Oyranon-1

3TaHOJ

Monekynst [TAB — 310 opranndeckue coeiMHEHNUS, COCTOSIINE
U3 ABYX TMO(OOHBIX yacTen

U3 JIByX JTMOQUIBHBIX YacTeil

u3 THAPOodOOHON U THAPODUITBHON YacTei

Tr00bIe OPraHNYEeCKUE MOJICKYIIbI

Kputnueckast KOHIEHTpaLys MULEUI000pa30BaHUs — 3TO

MakcuMaibHasg KoHueHrpauus [IAB B pactBope

koHueHTpauus [IAB, npu koTopoil Bce MoseKyibl HAX0AATCsI B 00beMe (a3l
koHueHTpauus [IAB, npu KoTopoii Bce MOJIEKYIbl HAXOASTCS B IOBEPXHOCTHOM CJIO€
MUHHMaJIbHas KoHIeHTpauus [IAB B pacTBope, mpu KOTOpOi 00pazyroTcs MULEILIBI

K ITAB otHocsTCs BemecTBa, 001aar01me

MOJIOKUTEITLHON TOBEPXHOCTHOM aKTUBHOCTBIO U OTPHUIIATENILHON aficopOuueit

OTpHUIATENILHON MOBEPXHOCTHON aKTUBHOCTBHIO U MOJIOKUTEIBHON agcopOimeit

MOJIOXKUTEIbHON OBEPXHOCTHOM aKTMBHOCTBIO U TIOJIOKUTENBHOM aicopOrueit
OTpHUIATENLHON MOBEPXHOCTHOM aKTUBHOCTBHIO U OTPUIIATENLHOM ancopOmme

Vpaeuenue [1TUITKOBCKOTO BhIpaskaeTcst
o6 =09 —a-In(l — bc)
c =ocp + a-In(l + bc)
o= o0p — a-In(l + bc)
6= o0p + a-In(l — bc)

Cornacno nmpasuiy Jrokio-Tpay0e, MOBEpXHOCTHAsI aKTUBHOCTD C YBEJIMUEHUEM JTUHBI
yIJIeBOAOPOAHOT0 paaukana Ha oqHy CHp- rpynmy

yBesnuuuBaercs B 3,2 pasa

yMeHbIaercs B 3,2 pasa

HE U3MEHSETCS

U3MEHSETCS He 3aKOHOMEPHO

B cucreme «monsipHbIit acOpOEHT — HETOSPHBINA pacTBoputens — [IAB» Monexyinbl agcopbara
oOpalleHbl MOJIIPHOI YacThIO K MOBEPXHOCTH aJIcOpOeHTa

oOpallleHbl HEMOJIIPHON YacThIO K ITOBEPXHOCTH aJICOPOEHTa

OpPHEHTUPOBAHBI POU3BOJIBHO Ha TOBEPXHOCTH aJIcOpOEHTa
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0OpalleHbI MOJIIPHOM YacThIO K PACTBOPUTEITIO

N3otepma aacopOiu JIeHrMIopa XapakTepu3yeTcsl ypaBHEHHUEM
A=A, Kc/l1+Kc

A = K¢
A:B'Clln
A=(C-c)-V/m

N3otepma aacopOrmn OpeitHannxa XxapakTepu3yeTcst ypaBHEHHEM
A=A, Kc/l1+Kc

A = K¢
A:B'Clln
A=(C-c)-V/m

N3oTtepma agcopOuuu — 3T0 3aBUCUMOCTD

BEJIMYMHBI aICOPOIIMU OT TEMIIEPATYPhI IIPU TOCTOSIHHOM JIaBJICHUH

BCIIMYNHBI aI[COp6III/II/I OT KOHIOCHTpAIlKMH BCUICCTBA B paCTBOPC WJIM JABJICHUSA ra3a Ipu IOCTOSIHHOM
TeMIIepaType

KOHIIEHTPALMHU BEIIECTBA B PaCTBOPE OT TEMIIEPATYpPbl IIPU NOCTOSHHOW BETMYMHE aAcopOLUn
JaBJICHUS ra3a OT TeMIIEPaTypbl IPH MOCTOSIHHOW BETMUYUHE aCOPOIHH

benok ans6ymun ¢ pH u3osnexkrpudeckoii Touku, papHou 4,8, npu pH = 4,8 neuxkercs npu
anekTpodopese

K KaToay

K aHOZy

OCTaeTCs HeTIOABUKHBIM

NEHATYpUPYETCS

W3050eKTprdecKoe cOCTOsTHIE Oenka — 3TO

COCTOsIHUE OEJIKOBOM MOJICKYJIBI, TIPU KOTOPOM €€ IOJIOKUTEIIbHBIC U OTPUIIATEIIbHBIC 3apsIbl B3AUMHO
CKOMITEHCHPOBAHbI

COCTOSIHUE OEJIKOBOM MOJIEKYJIBI, TIPU KOTOPOM €€ TIOJIOXKHUTEIBHBIC U OTPUIIATSIIbHBIC 3aps/Ibl HE
CKOMITEHCHPOBAHbI

COCTOsIHUE OEJIKOBOM MOJIEKYJIBI, TIPU KOTOPOM YHCIIO KapOOKCHIILHBIX TPYIII PABHO YUCITY aMUHHBIX
TpyII

COCTOsIHUE OEJIKOBOM MOJIEKYJIBI, TIPU KOTOPOM IIEITHAst MOJIEKYJ1a OeJika OyJIeT CTPEMHUTBCS Pa3BEPHYTHCS

Ha6yxaHHe, KOTOPOC 3aKaHYNBACTCA 06p330BaHI/IeM CTy,I[HCfI Ha3bIBACTCA
HCOTpaHNYCHHBIM

OIrpaHUYCHHBIM

TUKCOTPOITHBIM

CHHCPE3HCHBIM

Ecnu B Monekyine Genka Oosblie KapOOKCHUIIBHBIX TPYIII, YEM aMHHHBIX, TO pH H3037€KTpruecKoil TOUKu
JAHHOTO OeJika HaXOUTCs

B KHCIIOH cpefe

B ILIEJIOYHOM Cpefe

B HEUTpaJILHOM cpeze

NOT He 3aBUCUT OT KOIMYECTBA KApOOKCHIIBHBIX U aMUHHBIX TPYII B MOJIEKyJe Oenka

BsskocTh )KHZ[KOCTCﬁ — 9TO
HAIMps>KCHUEC CABUTA, IIPUBOAAIICE K TCUHCHUTO )KI/I)IKOCTGf/i
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KO3 (QUIIMEHT MPOMOPIHOHATBHOCTH B YPAaBHECHUH DWHILITEIHA JTsT )KUAKOCTEH
nedopmarius KUIKOCTEH
K03 (QUIIMEHT MPONOPIMOHATHPHOCTH B ypaBHEHHH HBIOTOHA /IJIsl TEUEHUS )KUIKOCTEH

VYpaBuenue [lya3eins mo3BoisieT BBIYUCIUTD
paguyc 4acTuLl 30515

CKOpOCTb JIBUKEHUS YaCTHULL 3015
ANEKTPUYECKUN TOTEHIMA Ha YaCTULAX 30JI51
BSI3KOCTb 30715

VYpaBHeHHe DHWHILITEIIHA yCTaHABINBAET

JMHEHHYIO 3aBUCUMOCTD BSI3KOCTH KHJIKOH JUCIIEPCHOM CUCTEMBI OT KOHLIEHTPALUU IUCIIEPCHON (a3bl
HEJIMHEHHYIO 3aBUCUMOCTD BA3KOCTH KUAKOM AUCIIEPCHOM CUCTEMBI OT KOHLIEHTPALUU JUCIIEPCHON
hazbr

JIMHEHWHYIO 3aBUCUMOCTD BA3KOCTH KUAKON JUCIIEPCHON CUCTEMBI OT TEMIIEPATYPHI

3aBHCHUMOCTbD BSI3KOCTH KMJIKOW AUCIIEPCHON CUCTEMBI OT KOHLEHTPALMH 3JIEKTPOIUTA

B YpaBHCHUHU Hya3el7m;1 o0BbeMHas CKOPOCTb TCUCHUSA KUIKOCTHU
YBCIIMYUBACTCA C YBCIIMUYCHUECM BA3KOCTHU

YBCINMYNUBACTCA C YBCIIMYCHUEM paanyCa U JJIMHBI KallUJIApa

YMCHBIIACTCA C YBCIIMUCHUCM pauyCa U JJIMHBI KalTUJIJIsIpa

YBCJIMYNBACTCA C YBCIIMYCHUEM paaAnyCa U YMCHBIIICHHUEM JJIMHBI KallWJJIgIpa

BSI3KOCTB JKUIKOCTEH U3MEPSIOT C TOMOIIIBIO
KaJIOpuMeTpa

BHUCKO3UMETpa

cTajJlarMOMeTpa

apeomeTpa

Bsizkocts sxxunkocreii usmepsiercst B cucteme CI'C B
[Ta-c

IT

ITa

H-c

Koarynupyromum aeiictBrem 0671a1aeT HOH AIEKTPOSIUTA

3apsJl KOTOPOTrO MPOTUBOIIONOKEH 3apsAAy KOJJIOMIHON YaCTULbI
OITHOTO U TOTO K€ 3HAKa C 3aps0M KOJJIOMJHOW YaCTHULIBI
panuyc KOToporo 0oJbIie

paznyc KOTOPOrO MEHBIIIE

Koarynupyroriee neiicTBue noHa-KoaryiasiHTa TeM OOJIbIIe, YeM
MEHBIIIE €r0 3apsil

0oJIbIIIE €ro 3apsij

0oJIbIIIe ero paguyc

MEHBIIIE €ro pajnyc

Koarynupyroniee neiicTBrue 37I€KTPOIUTOB ONPEAETAETCS MTPaBUIOM
[Tanera — dasHca

[lynsue — 'apan

Pebunpnepa

Iroxio — TpayOe



K BemecTBam, ClOCOOHBIM BBI3BATh KOATYJISAIHIO THOPOOHBIX CHCTEM, OTHOCST
IMOBCPXHOCTHO-aKTUBHBIC BCUICCTBA

BbICOKOMOJIEKYNAPHbIE COEANHEHNA

9N1EKTPOINTBI

HE3/IeKTPONUTDI

HauMeHbIIMM OPOroM KOAryJIsiiuy IS 305151 HoJIK/Ia cepedpa ¢ MOIOKHUTEILHO 3apsKEHHBIMH
YaCTHLAMH 00JIaaeT AICKTPOIUT

HUTPAT KaJIUs

cynb(aT Kanus

XJIOPH/] AJTFOMUAHHSI

docdar Harpus

Yem 3aBepiaercs npouecc ObICTpOi Koarymsauun?

BBINAJICHUEM OCaJIKa U3 YaCTUL] TUCIIEPCHOM (a3bl

CTa0MIIN3aUe KOJUTOUJHON CHCTEMBI

oOparmienuem ¢as

o0pa3oBaHHEM ABOWHOTO HJIEKTPUUYECKOTO CJIOSI HA YACTHIIAX TUCTIEPCHOM (a3bl

J1J1s TOBBILIEHUS] YCTOWYUBOCTH 307151 TUAPOKCUIA JKeje3a K KoaryIsaiuu J00aBIsitoT
pacTBOp CHIILHOTO AJIEKTPOJIUTA

pacTBOp caboro AMEKTPOIUTA

pacTBOpP BHICOKOMOJICKYJIIPHOTO COSAMHEHUS

STUJIOBBIN CIIUPT

=

~

10.

11.

12.

9. YueOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE o0ecTiedeHne AU CIUTIIHHBI

Jlureparypa
a) OCHOBHAas JIMTepaTrypa:

3umoH A.J[. ®usnueckas xumusi. M: Beiciras mkona, 2006.-320 c.

I'opuikos B.U., Ky3nenos U.A. OcHoBbl pusnueckoit xumuu. — M.: BUHOM. Jlaboparopus
sHanui, 2006. — 407 c.

Ctpombepr A.T'., Cemuenko JI.Il. ®usnueckas xumwus: YueOHHMK [Uisi By30B. — M.: Beicmias
mxosna, 2009. - 527 c.

Kparkuii cnpaBouHuk ¢usuko-xumuueckux BenmnuuH / Ilox pen. A. A. Papmens; A. M.
ITonomapegoii. - M.: TUJT "A3z-book™, 2009. - 239 c.

Kynpsmmos Y. B., Kapernukos I'. C. COopHUK HpuMepoB M 3a1ad Mo (PU3MUECKOW XHMHUU:
VYyebHoe nmocobue s By30B. - M.: Anbsnc, 2008. - 527 c.

Heénoa O.B. JlabopaTopHble paboThl 1O GU3NUECKON XUMHUHU. Y4eOHO-MeTOJMuecKoe mocooue.
— Bmagukaskas: U3garenscreo COI'Y, 2011. — 26 c.

3umon A.Jl. Kommonanas xumusi. M: BJIAJIMO, 2007.-320 c.

®ponos F0.I'. Kypc komnonaHoit xumun. [IoBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI. M:
Anbsnc, 2009. - 464 c.

Bororkuit C.C. Kypc xomnonanoit xumun. — M.: Xumus, 1976. — 512 c.

I'enspman M.J., Kosanesuu O.B., FOctparoB B.I1. Komnoungnast xumus. — CI16: U3natenscTBO
«JTauapy, 2004. — 336 c.

JIaGopatopHble paboThI U 331a4u 1Mo KosutougHoi xumuu. / Iloxg pen. FO.I'. @ponosa u A.C.
I'ponckoro. — M.: Xumus, 1986. — 216 c.

Heénoaa O.B. JlabopaTopHble paboThI O KOJUIOUAHOM XUMUHU. Y4eOHO-MEeTOJMuecKoe mocooue.
— Bmagukaska3s: U3garensctBo COI'Y, 1998. — 41 c.
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13.

14.

15.

16.

17.

18.

19.
20.

0) OonoanumenvHan aumepamypa

I'enbdman M.U. Ipaktukym o ¢puszndeckoit xumun. — CI16: M3parensctBo «Jlanby, 2004. — 256
c.
[Ipaktukym mo ¢pusnyeckoit xumuu. / [lox pea. B.B. bynanosa, H.K. Bopo6seBa. — M.: Xumusi,
1986. - 352 c.

[IpakTrueckue paboThl 1o pusnueckord xumun: YdyedbHoe nocodbue / ITox pen. K.II. Mumenko,
A.A. Panensi, A.M. Ilonomapesoii. - CII6.: ITpodeccus, 2002. - 384 c.

Ousnueckas xumus: YdyeOouuk: B 2 xH. / Ilog pen. K. C. KpacnoBa. - M.: Beicmias mikona,
2001. - Ku. 1. Crpoenue BemectBa. Tepmommnamuka. - 512 c., KH. 2: Dnekrpoxummus.
XuMHueckass KHHETHKa U Karanus. - 319 c.

XMenpHULKUN P.A. @usndeckas u KojutonaHas xumusi. — M.: Breiciiag mkona, 1988. — 400 c.
banesun C.A. [Ipaktukym no ¢pusudeckoi u kosutonaHon xumun. — M.: [Ipocsemienue, 1980. —
278 c.

Opunpuxcoepr .A. Kypc xomtonanoit xumun. — CI16: Xumust, 1995. — 352 c.

Hlyxun E. /., [TepuoB A.B., Amenuna E.A. Kommonnnas xumus. — M.: Beicmas mkomna, 2007. —
348 c.

8) cospemennble npogheccuonanbrble 6azvl OAHHBIX, UHPOPMAYUOHHDLE CHPAGOYUHDLE
cucmembl, 371eKMPOHHbIE 00paA306amesnbHble Pecypcobl

OO0ecrieueH JOCTYNT K COBPEMEHHBIM MPOPECCHOHATBHBIM 0a3zaM JTaHHBIX, HHPOPMAIIMOHHBIM

CIPaBOYHBIM M MOMCKOBBIM cucTeMaM ((Tpedyetcs peructpanus B Oubmuorexe COI'Y):

el A

oo

~

AR

DnekrpoHHas oubaroreka quccepramuu u aBropedeparos PI'b (3B]1 PI'B) (https://dvs.rsl.ru).
OBbC «YuuBepcuterckas oudianoreka online» (https://biblioclub.ru).

OBC «Hayunas anextponnas 6ubnuoteka eLibrary.rux» (http://elibrary.ru.)

VYuuBepcanbHas 0a3 mandbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapouns: Khetagurov

OBC «Koncynprant cTyaentay. http://www.studentlibrary.ru

OBC «lOpaiit» - oOpa3oBarenbHas cpela, BKJIIOYAOIIAS BHUPTYalbHBI YHTATbHBIA 3all
y4eOHUKOB U y4eOHBIX MOCOOMI OT aBTOPOB U3 BEAYIIHMX By30B PoccHM 10 BceM HAIpaBICHUSIM
U crienuansHocTaM (Www.biblio-online.ru)

Nudopmanmonno-npaBoBoii mopran «I"apant» (http://www.garant.ru/).

CnpaBounas npaBoBasi cucrema Koncynbrant [Lnroc (http://www.consultant.ru/).

2) peKkomenoyemovle unmepHem - aopeca:

http://www.xumuk.ru

www.chem.msu.net

www.hij.ru

http://www.fptl.ru/Chem block.html — pasznuutsie yueOHO-METOAMYESCKIE MATEPHAITBI [T0 XUMHH.
http://chemistry-chemists.com/Uchebniki.html - y4yeOnuku, mpakTukymbl W CHpaBOYHUKH TIO
XUMHH.

10. MartepuajibHO-TeXHHMYECKOE OCHAIlEHUE TUCUUIJIMHBI

YueoHan AYJIUTOPHUA IJIsd MPOBECACHUNA 3aHATHH JICKIIUOHHOT0 TUIIAa, CCMHUHAPCKOI0 THIIA,

rPYNNOBbIX M HHIMBHAYAJIbHBIX KOHCYJbTAUMHA, TeKYIIEr0o KOHTPOJAS H MNPOMEKYTOYHOI
aTTecTallMi, a TAK:Ke CaMOCTOsITeIbHOI padoThl odyuaromuxcsi Ne 408 (YK Ne 7, PCO — Ananus, r.
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BaagukaBka3s, yia. Batyruna, n. 44 - 46): npenomaBaTeIbCKHW CTOJN, CTYJ, CTONBI M CTYNbS JJIS
oOy4aroruxcs, kadeapa, KiracCHas 10CKa.

OOopynoBanme: MyJIbTUMEIUNHBIN KOMIUIEKC (IIPOEKTOP, IKpaH), HOYTOYK, KOJIOHKU C IPOrpaMMHbBIM
o0OecrieyeHrneM, BBIXOJAOM B ceTb IHTepHeT W [OCTynmoM B 3JIEKTPOHHYIO HH(DOpPMAIMOHHO-
obpazoBarensHyo cpeny COI'Y.

IIporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
JIEMOHCTPAIIMOHHBIE U y4eOHO-HATJISAHBIC TOCOOMS (BHICOIIPE3CHTAIIHS ).

JlaGoparopuss OOmeil, pusnyeckod M KOJNJIOMIHOM XMMHUM JJIs1 NPOBeJeHHUS] 3aHATHIl
CeMHMHAPCKOI0 THIA, Ja0OpPaTOPHBIX 3aHATHH, KYpPCOBOI0 NPOCKTHPOBAHUS (BbINOJHEHHUS
KYPCOBBIX padoT), rPyNNoOBbIX M HHAUBUAYAJILHBIX KOHCYJbTAIlUH, a TaK)Ke CaMOCTOATEIbLHON
pa6orsl odyuyarommxess Ne 615 (YK Ne 7, PCO — Ananus, r. Baaaukaskas, yi. Baryruna, a. 44 -
46): MpenojaBaTeNIbCKUil CTON, CTYJN, CTOJBI M CTYJbsl IS OOy4arouuxcs, J1abopaTopHbIE CTOJIbI,
KJIacCHasl 1OCKa.

OobopynoBanue: MynbTUMEIUHHBIN MPOEKTOp ¢ dKpaHoM (Mynbrumenuitaeiii mpoektop OPTOMA
projector DX32, ¢ moronouHsIM KperuieHneM u Hal. xabemeid — 1 mr. KommbroTep n/komm. kiacca
Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V+/knaBuar — 11iT. ¢ mporpaMMHBIM 00ECTICYCHUEM,
BBIXOJIOM B CceTb MHTEpHET W IIOCTYIIOM B AJIEKTPOHHYIO WH(POPMAIMOHHO-00Pa30BaTEIbHYIO CpPEdy
Corvy.

IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanusi Sunrav WEB Class (beccpounoe I10); [Iporpammuoe oGecrieuenue st
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); KoucynpranT mitoc; Cucrema
IIOMCKa TEKCTOBBIX 3auMCTBOBaHUI «AHTuIuiaruat BY3y»; [Iporpamma nns O9BM «bank Bonpocos ams
KOHTposs 3HaHwit»; [apant; Cisco Webex; J1eMOHCTpalMOHHbIE U Yy4eOHO-HATMsAHBIE MOCOOUS
(Bumeomnpe3eHTaIus).

JlabopaTopHoe oOopyaoBanue: Broispkaoi mkad - 1 mr. Monomep U-510 crammapTHbiii — 2 mT.
Konopumerp K®K-2MII — 1 mr. Kanopumerp KJI-5 — lwmr. Pedpaxtomerp MPD 454b-2M ¢
noacBetkoit — 1 mrr. [Tomsspumerp kpyrosoit CM3 — 1 mr. Kongykromerp MAPK-603/1 — 1 mt. Becbr
naboparopusie CAS MWI120 — 1 mt. Becol nabopartopusie npenuzuonnsie ET-300IT — 1 .
Anamusatop «9kenepr-001» — 1 wr. Tepmocrar HUBER — 1 mit. pH-MeTp «Annon-4100» - 1 wr. pH-
MeTp-MuuBobT™MEeTp pH-150 MU- 1 mT. Becbst AND HL- 1 mt. Becbt WT-250- 1 mt. MarautHast
memanka [13-6110- 1wt. bans BoasHas - 1 mr. Mukpockon «Mup 2» - 1 mt. pH-merp pH-340 — 1 mir.
Hentpudyra OITH-3 - 1 mt. Heo6xonnmerii HaOOp XUMHYECKOU MOCY/IBI U PEaKTHBOB.

Komnblorepublii kKjacc A8 NpoBeJeHHs] TeKYLIero KOHTPOJISE W NPOMEKYTOYHOM
aTTecTallfi, a TAK/Ke CAMOCTOATEJIbHOM padoThl 00y4al0IMXC:
[penojaBaTeNbCKUM CTOJ, CTYJI, CTOJIBI M CTYJbS 715 o0yvatoniuxcs, kadeapa, kiraccHast 10CKa.
Oo0opynoBanmne: KomnbroTepbl Ul KOMIBIOTEPHOTO KJlacca B KOMIUIEKTE - C IPOrpaMMHBIM
o0OecnieueHrneM, BBIXOJAOM B ceTb IHTepHeT W [0CTynmoM B 3JIEKTPOHHYIO HH(OpPMalMOHHO-
obpazoBatenbHyto cpeny COI'Y; uctounuku 6ecnepeboitHoro nutanus, Ippon, koMmmyTaTop Ajs Kjacca
D-Link DGS-10240, untepakruBras nocka 78 (1702070/15112/11344/2+ npoekrop Beno MX503.
IIporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obGecnieueHue st
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynerant miuroc; Cucrema
IIOMCKa TEKCTOBBIX 3auMCTBOBaHMI «AHTuIiaruat BY3»; [Iporpamma nns OBM «bank BonpocoB ams
KoHTposis 3HaHui»;, [apant; Cisco Webex; AeMOHCTpallMOHHBIE W Y4€OHO-HAIJSITHBIE TOCOOHUS
(BUEONpE3EHTALINSA).
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bu6anorexa, B TOM 4ncjie YATAJBHBIN 3aJI: CTOJIBI U CTYJIbS JUIs O0YYaIOLIUXCS, KOMITBIOTEPHI
B KOMIUIEKTE C MPOrPaMMHBIM 00eCIieYeHHEM, BBIXOJOM B ceTh HTEpHET M JOCTYIIOM B JJICKTPOHHYIO
nH(popMannoHHO-00pa3oBaTensHy0 cpeay COI'Y.
IIporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Koncynerant miroc; [Napant; Cisco Webex.
OBbC «Yuuepcuterckas oubdmmoreka ONLINE» https://biblioclub.ru
OBbC «Koncynbsrant cryaentay  http://www.studentlibrary.ru
3BC «Opaii» www.biblio-online.ru
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11. JIuct 00HOBIeHNS/AKTyaAIN3aALUA

1. ITporpamMMma akTyanu3upoBaHa.

BHeceHHble W3MEHEHHS PAcCMOTPEHBI W YTBEPXKICHBI Ha 3acefaHuy Kadeapbl OOIIeH W
HEOpPraHW4YECKOM XuMuu ot «28» uroHs 2018 1., mpoTokon Ne 14/17-18;

0J100peHbI Ha 3acelaHuK coBeTa (aKyIbTeTa XUMHUHU, OMOJIOTUH W OMOTEXHOJIOTHH OT «29» HIOHS
2018 r., mpotoxosa Ne 11.

2. IIporpaMmMa akTyaJIu3MpOBaHa.

BHeceHHble HW3MEHEHHS PAcCMOTPEHBI W YTBEPXKICHBI Ha 3acefaHuu Kadeapbl OOIIeH W
HEOpraHM4YeCKO XuMuu ot «28» uroHs 2019 ., mpoTokon Ne 15/18-19;

0J1I00peHBI Ha 3aceaHuH coBeTa (DaKyIbTeTa XMMHH, OMOJIOTHH M OMOTEXHOJIOTHH OT «01» mrois
2019 r., nporoxon Ne 12.

3. IIporpaMma aKkTyaJn3UpOBaHa.
BHeceHHble M3MEHEHHs pacCMOTPEHbl M YTBEPXKAEHBl Ha 3acefaHuu  Kadeapbl oOwmer u
Heopranndeckoi xumuu (mpotokon Ne 13/19-20 ot «17» urons 2020 1.)

OnoOpeHbl Ha 3acelaHuy COBeTa (haKyJabTeTa XUMHU, OMOJIOTUU U OMOTEXHOJOTHH OT «30» UIOHS
2020 r., mpotoxoi Ne 10/19-20.
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